[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ON0: Knoukoe NPHHUETFEPCTBO HAYKHU[A BBICIIIEIO OBPA3OBAHUSI POCCUMCKOM ®EJIEPAILIUU
flonxHocTb: .0 pexTopa delepaabHOE TOCYAAPCTBEHHOE OFOIKETHOE
[arta nognucanus: 03.07.2024 15:26:39

. N . 00pa3oBATEIIbHOE YUPEKACHUE BHICIIIETO 00pa30BaHUS
YHuKanbHbIN NPOrpaMMHbIN KJTHOY:

4eTc4ead328ec8e65c5d80585493 FEOMBEHCKIN MHHNTY CTPMAJIDHBIM YHUBEPCUTET»

YTBEP/XKJIAIO

Hpenc%f%enb KCH
/ /E.B. ApraMOHOB

«30» aBr}c)Ta 2021 r.

PABOYASA ITPOI'PAMMA

nucuuiiuHbel: HelipoHHble ceTn
HarpaBieHue noarotosku: 27.03.05 UnHoBaTuka

HaIlpaBJIE€HHOCTh: YNPaBJeHNe HHHOBAIMSIMHU B MIPOMBIILICHHOCTH
(MammHOCTpOECHUE)

dbopma oOyueHus: ouHAast



Pabouas mporpamma paszpaboTaHa B COOTBETCTBUU C YTBEP)KIACHHBIM YYEOHBIM IUIAHOM OT
30.08.2021r. u TpeboBanmsimu OIIOIT 27.03.05 MunoBatmka (YmpaBieHWEe WHHOBAIUSAMH B
MIPOMBIIUICHHOCTH (MALTMHOCTPOEHHUE)) K PE3YJIbTaTaM OCBOCHUS TUCLUILIINHBI.

Pabouas nporpamma paccMoTpeHa
Ha 3acelaHuu Kadenpsl Ou3Hec-MHPOPMATUKU U MaTEMaTHKU

ITporoxon Ne 1 ot «30» aBrycra 2021 r.

3aBenyromuit kadeapoit ? O.M. bap6akoB

4

COI'JTACOBAHO:
3aBenyIONIHI BBITyCKAIOMICH Kadeapoid
«30» aBrycra 2021 r.

P.1O. Hekpacos

Pabouyto nporpammy pazpadorai:

N.C. CniupuH, IOIEHT, K.I1.H.




1. Ilenu u 3a7a4u OCBOCHMS JMCIUILTHHBI

[esb AUCHUIUINHBI 3aKITF0YAETCsl B OBJIQJICHUU (DYH/IaMEHTAIbHBIMU 3HAHUSAMU B 001aCTH
HEHUPOHHBIX CETEN U MX UCIOJIb30BaHUU IIPU PEIIEHUN HAYYHbIX U IPUKIIAHBIX 33/1a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHue Oa30BBIX TEOPETHUECKHUX OCHOB METOJOJIOTHM HEHPOHHBIX CETeH,
MaTEMaTHYECKUX MOJIENIEH U METOJOB, JIEKAIUX B OCHOBE HEHPOHHBIX CETEH;

— (QopmupoBanue ymeHHH BbIOOpa APXUTEKTYphl HEUPOHHOW CceTH C Y4ETOM
0COOEHHOCTH peIllaeMbIX 3ajady;

—  (opMupoBaHue yMEHUH pealn30BaTh HEHPOHHYIO CETh C UCIOJIb30BAHUEM I1aKETOB
IpOrpamum;

— (QopmupoBaHue HaBBHIKOB pabOTHl C HAa0OpaMH [AHHBIX, HCIOJb3YEMBIMH JIJIs
00y4eHHUs1 HEHPOHHOM ceTH;

—  (opMupoBaHue YyMEHHI aHaIM3a Pe3yJIbTaTOB paObOThl HEHPOCETH U KOPPEKTUPOBKU
IIOCTPOCHHBIX MOJIEIEH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlMcuuIuimHa OTHOCHUTCS K AMCIUILUIMHAM dJIeKTUBHOTO Moayiis «Digital & IT. MamuaHOe
oOyyeHHMe M aHaJIM3 JAaHHBIX» 4YacTH YydeOHOro mjaHa, (OpMUPYEeMOH y4yaCTHUKaMHU
00pa3oBaTebHBIX OTHOIICHUH.

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHHS! TUCIUITIIMHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX IIOHATUH JUCKPETHOW MAaTEMaTWKH, NPHUKIATHONW anredpsl,
BBIYMCIIUTEIIBHON MAaTEMAaTHKU,

—  3HaHHe OCHOB si3bIKa IporpammupoBanue Python, ymenue pa3pabarsiBaTh airopuTMbI
pelIeHus 3aa4 U 3allUChIBaTh UX Ha S3bIKE IPOrPaMMHUPOBAaHMS;

— BIJIAJICHUE HABBIKAMM MWCIIOJb30BaHUS KOMIIBIOTEPHBIX TEXHOJOTUA M CPEACTB
00paboTku HHPpOpPMALIHH.

CopepxaHue QUCLMIUIMHBL CIYXKUT OCHOBOM JJIsi OCBO€HMs aucuuIuivH «lIpukiagnsie
3a/la4M aHaJau3a JAHHBIX», U IPOXO0XKJIEHUS IPAKTUKHU, HAYYHO-UCCIIEA0BATENbCKON pabOTHI.

3. Pe3y.]'II)TaTbI Oﬁy‘-lel-ll/lﬂ o JTMCHMIIJIMHE
Hpouecc AUCHUIIJIMHBL ~ HAIIpaBJICH  Ha (l)OpMI/IPOBaHI/Ie

KOMIIETEHIIUN:

HU3YyUCHUSA CJICAYIOIIUX

Tab6muna 3.1

Kox 1 HammeHOBaHME pe3yibTaTa 00yIeHUs
10 JUCIHUIIINHE

Kon u HaumeHoBaHUe
HHIUKATOpA JOCTUKEHUSI
kommeTeHyn (MJIK)

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

3uath: 31 K1accuUecKre MaTeMaTHIECKUE
MOJIENH, IPUMEHSEMBIC B Pa3IHIHBIX
00J1aCTAX YEJIOBEUCCKOM JIeITEIIbHOCTH
VYmets: V1 MoauduupoBaTh KilacCHIeCKHe
MATEMATHUYCCKUEC MOACIIN HJIA pe[HCHI/ISI
KOHKDPETHBIX 33/1a4 IIPOPECCHOHATBHOM
JIeSITeIbBHOCTH

Bnagets: B1 MeeT onbIT IpuMeHEHHsI
METOAOB MAaTEMATUYCCKOT'O MO}IeJ’II/IpOBaHI/Iﬂ
JJIs1 pemeHI/m KOHerTHBIX 3aaa4
po(eCCUOHANBHON JeSITEIbHOCTH.

VK-1.1. OcymectBisier
BEIOOP aKTyaJlbHBIX
pOCCHICKUX U 3apyOeKHBIX
WUCTOYHHUKOB, a TaK ke TMOUCK,
c6op u 06paboTKy
nH(pOpMaNU, HEOOXOAUMON
JUTSL peILIeHHs] TOCTAaBJICHHOU
3a/1a4yu.

VYK-1. Cnocobex
OCYIIECTBIISATH TIOUCK,
KPUTUYECKHUN aHAIU3 U
cuHTEe3 HHPOPMAaLnH,
MIPUMEHSATH CUCTEMHBIN
MOJXOA JJIsl pELICHUs
MIOCTaBJICHHBIX 3a]a4

VYK-1.2. CucremaTtusupyer u
KPUTHYECKH aHAIU3UPYET
nH}popManuio, MOIyIECHHYIO
U3 Pa3HbIX HCTOYHUKOB, B
COOTBETCTBUHU C

3HaTh: 32 cOCOOBI IPUMEHEHHST MOJIEIICH
HEWPOHHBIX ceTel It 00padoTKH
nHpopmanuu u pacro3HaBaHusi 00pa3oB

YMeth: Y2 olieHUBaTh KauecTBO 00ydeHUs
MoJiesied MalIMHHOT0 00yYeHMs;




Tpe6OBaHI/I$IMI/I " yCJIOBUAMU
3aga4yu

BHaﬂeTb: B2 rexHonorusMu aHaausza u
HWHTCPIIPETALTNN TTOJTYYCHHBIX JJaHHBIX B
obyactu MHTCIUICKTYAJIBHBIX CUCTEM.

VK-1.3. Ucnons3yet
METOJIMKH CUCTEMHOTO
MOJTX0/1a TIPH PEIICHUH
MTOCTABJICHHBIX 33]1a4

3Hath: 33 MaTeMaTHYECKUE,
€CTECTBEHHOHAYYHbIC U COLMAIILHO-
SKOHOMMYECKHE METOIBI IS HCITOIB30BaHMUS
B IpO()ECCHOHATTBHOM AEATSIHHOCTH

YMmeth: Y3 pemate HeCcTaHAAPTHEIC
npodeccrnoHaNbHbBIC 3a]]a9H, B TOM YHCIIC B
HOBOM WJIM HE3HAKOMOU Cpefie U B
MEXIUCIUIUIMHAPHOM KOHTEKCTE, C
MPUMEHEHNEM MaTeMaTUIEeCKUX,
€CTECTBCHHOHAYUYHBIX, COLUAJIBHO-
HSKOHOMHYECKHX U MPOPECCHOHATBHBIX
3HAHUU

Brnaners: B3 HaBbIKaM# TEOPETHYECKOTO U
IKCIEPHMEHTAIBEHOTO HCCIICIOBAHUS
00BEKTOB TIPOEeCCHOHANBHON
JEATEeIbHOCTH, B TOM YHCIIC B HOBOH MIIH
HE3HAKOMOH cpelie 1 B
MEXMCLMIUITHAPHOM KOHTEKCTE

VK-2. Ciocoben
OTIpEeNeIATh KPYT 3311249 B
paMKax MOCTaBJICHHOH IeNn
U BBIOMpATh ONTUMAIIbHBIC
CHOCOOBI UX pelleHuS,
HUCXO0/1s1 U3 AEHCTBYIOLINX
MIPaBOBBIX HOPM,
UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUH

VYK-2.1. IlpoBoaut aHanus
IIOCTABJICHHOM L€ U
(bopMyIHpYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HE0OX0AUMO
PEIIUTh IS €€ JOCTIKEHUS.

3HaTh: 34 MOCTAaHOBKY OCHOBHBIX 331124
MAIIIMHHOTO O0YYCHUs, OCHOBHbBIC TIOHATHS U
6a30BbIif MaTeMaTHUECKUil anmapaT
HEYCTKOM JIOTMKH; CIIOCOOBI THOPUAN3AIINU
METOJ0B BEIUMCIIUTEILHOIO HHTEUIEKTA C
HCIIOIL30BaAHHEM

TPaTUIIMOHHBIX METOIOB ONTHMHU3AIUH U
pacro3HaBaHHs 00Pa3oB

YMmeTh: Y4 mpoBOIUTE aHAN3 3a7aqHl IS
BEIOOpA HAWITYUIIIETO METOIA
BBIYUCITUTEIFHOTO HHTEIICKTA HIIH
THOPUIHOTO METO/Ia, MOIXOASAIICTO IS
KOHKPETHOH 3a/1a4w;

Brnanets: B4 uacTpyMEeHTAMEI
MPOEKTUPOBAHMS M OLIEHKA Ka4ecTBa
MOJIesiel HEMPOHHBIX ceTer

VYK-2.2. Beibupaet
ONITUMAJIBHBIHN CIIOCO0
peleHus 3a1a4, UCXOs U3
HMEIOIINXCSl PECYPCOB U
OrpaHHYEHUI

3HaTh: 35 OCHOBHBIC APXUTEKTYPHI
WNHC u obnacTi UX NPUMEHEHHST; OCHOBHBIE
crocoOr!I U npasmiia obydenust MHC.

Ymerh: Y5 olieHnBaTh KauecTBO 00y4YeHUsI
pa3IMYHBIX MOJENeH

WHC; monenuposats MHC cpenctBamu
HeiipornaketoB Matlab

NNTool.

Bmaners: B5 HaBeIkKaMu
peIIeHNs 3a1a49 anpOKCUMAIIHH,
MIPOTHO3MPOBAHUS,
Kiaccu(pUKaIy JaHHBIX,
pacro3HaBaHHs 00pa3oB

VYK-2.3. Amanusupyer
JIeHCTBYIOIIIEE
3aKOHOJIATEJIbCTBO U
IIpaBOBbIC HOPMBI,
peryiupyronme 00JacTh
npodeccuoHaTbLHOM
JIeATeIbHOCTH

3HaTb: 36 BUIBL, CTPYKTYDY,
MIPUHIUITEI ¥ METOABI CHCTEMHOM
opraHu3aluy HEWPOHHBIX CETEN,

Ymers: Y6 ucnosbp30BaTh OCHOBHBIE
HEHpOHHBIE ceTH A 00paboTKH
nHpOpMaLNY;

Brnaners: B6 MeToamu aHanmsa u
CUHTE3a TPU CO3/aHUHU, UCCICIOBAHUH U
9KCIUTyaTalluyd HEMPOHHBIX ceTel

TTIKC-1 Cmioco0OeH k
TaKTUYECKOMY YIPaBJICHUIO

ITKC-1.2 BpImonHseT
TEXHHYECKUE PACUETHI,
rpaduyeckue u

3Hath: 37 COBpEMEHHBIE METOABI pa3padoTKU
U peajM3aliy alrOpUTMOB MaTeMaTHYECKUX
MoJiesield Ha 0a3e S3bIKOB M TAKETOB




MPOIIECCAMH OPraHU3aIHH
MPOU3BOJICTBA

BBIYUCIIUTCIIbHBIC paGOTLI

TMPUKJIAJHBIX MIPOTrpaMM MOACIUPOBAHM.

pu GopMUPOBaHUHT
OpraHM3alMOHHO-
SKOHOMHUYECKHX PA3/e/IOB

TEXHUYISCKOMN AOKYMEHTAlH TIporpaMm MOAEIINPOBAHUS.

Ymets: Y7 pazpabarbiBaTh U peain3oBbIBATh
ITOPUTMBI MATEMATHUECKUX MOJEICH Ha
6a3e SI3BIKOB U TTAKETOB NMPHKJIIATHBIX

JUISL OCBOCHHUS
TEXHOJIOTUYECKUX MTPOLIECCOB,
IIOATOTOBKY IIPOU3BOJICTBA U
CEPUUHOTO BBIITYCKa
MHHOBALIMOHHOM NPOYKIIUU

MpOrpaMM MOJCTHPOBAHUSL.

Brnanmers: B7 ImeeT nmpakTHYECKU OTBIT
pa3paboTKH U peaIn3alnuy alrOPUTMOB Ha
0a3e A3BIKOB U AKETOB IPHKIATHBIX

4, O0beM JUCHUTINHBI

OO0 00bEM JUCHUILINHBI COCTABIAET 3 3a4eTHBIX enuHulbl, 108 gacos.

Tabnuna 4.1.
AyIuTOpHBIE 3aHATHS/KOHTaKTHas padoTa,
®opma
dopma Kypc/ Jac. CamocrosiTensHas .
MPOMEXXYTOYHOM
o0y4eHus ceMecTp [Mpaktnueckue | Jlaboparopubie paboTa, Jac.
Jlexuuu aTTecTalun
3aHATHUA 3aHATUA

OYHasi 4/7 18 34 - 56 3a4ér

5. CTpyKTypa M coJep:KaHue JUCIHUIIMHBI

5.1. CTpyKkTypa AMCUUILITUHBI/ MOTYIIS.

7 cemecTp
Tabmuna 5.1.1
Crpykrypa AynuTopHsble
No JICTIATUTAHBL/ MOTY ISt 3aHATHS, Jac. CPC, | Beero, S —
Howmep Kon MK
n/n HaunmMenoBanue qac. qac. cpezcrTaa
pasmen JI. | TIp. | JIa0.
a paszena
3anaHue Ha
J1a00paTopH
Bsenenue B }];.}(? pa60T1y
1 1 reMariKy 1 2 - 5 8 BOIIPOCHI
HCKYCCTBEHHBIX s
HEHUPOHHBIX CeTel ?aH.II/ITLI
BOTIPOCHI
TecTa
3agaHue Ha
nabopaTopH
ITakeTsl nporpamMm ;,Ej; }];.}(? pa60T2y
2 p | Awapaborsic 1] 2 | - 5 8 VK-1.3. BOMIPOCH!
HEUPOHHBIMHU VK-21 -
ceTamH YK-2.2. 3aIIUTHI,
YK-2.3. BOIIPOCHI
IIKC-1.2 TecTa
3amanue Ha
n1abopaTopH
yio paboty
OOyueHue Ne 3,
3 3 HEIPOHHOM CeTH. 1 2 - 5 8 BOIPOCHI
Habops! nanHBIX JUIS
3alIUTHI,
BOIIPOCHI
Tecra
[TomHOCBsA3HAS 3amanue Ha
4 4 HEHPOHHAS CEeTh 1 2 - 5 8 nabopaTopH
TIPSIMOTO yio paboTy




pacnpocTpaHeHUs
(FNN)

ITocTpoenue
APXUTEKTYPhI
HEUPOHHOU CEeTH U
ec oOyucHUe

Pabora c
TensorFlow u
Kaggle

Ne 4,
BOIIPOCHI
JUTS
3AILUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 5,
BOIIPOCEHI
JUTSt
3alIUTHI,
BOIIPOCEHI
Tecta

3amanue Ha
nabopaTopH
yio paboty
Ne 6,
BOIIPOCHI
TUTSE
3aIUTHI,
BOIIPOCHI
Tecra

AHanu3 KauecTBa
00yUeHUS
HEHPOHHOU ceTn

IIpumenenue
HEHUPOHHBIX CETEH
JUIs PELLICHUs 3a]aul
perpeccuun

11

CBépTOuHBIE
HEUpPOHHBIE CETU

11

10

10

[peaBaputensHO
00yueHHBIE
HEWPOHHBIE CETH

11

11

11

Heiiponnsie cetu
JUIsl 3a71a4

YK-1.1.
YK-1.2.
YK-1.3.
YK-2.1.
YK-2.2.
YK-2.3.
[KC-1.2

3agaHue Ha
J1a00paTopH
yio paboty
Ne 7,
BOTIPOCHI
JUTSt
3alIUTHI,
BOTIPOCHI
Tecta

3agaHue Ha
nabopaTopH
yio paboTty
Ne 8,
BOTIPOCHI
IS
3aIUTHI,
BOTIPOCHI
TecTa

3agaHue Ha
nabopaTopH
yio paboty
Ne 9,
BOIIPOCHI
ISt
3aLIUTHI,
BOIIPOCHI
Tecra

3amanue Ha
nabopaTopH
yio paboty
Ne 10,
BOIIPOCHI
JUTSt
3aMIUTHI,
BOIIPOCHI
Tecra

3agaHue Ha
nabopaTopH




00paboTkH yio paborty
€CTECTBEHHOTO Ne 11,
S3bIKA BOIIPOCHI

JUISL 38U THI
3amanue Ha

nabopaTopH
yio paboty
PexyppenTHbIC e 12,
12 12 . 3 4 - 3 10 BOIIPOCHI
HEeWpOHHBIE CETH
TSt
3aIIUTHI,
BOIIPOCEHI
Tecra
YK-1.1. Bonpocst
YK-1.2. IUIst  3auéra
VK-1.3. (B  dopme
N YK-2.1. TecTa)
13 | 3auér - - - - - VK22,
YK-2.3.
IKC-1.2

Uroro: | 18 | 34 - 56 108

5.2. ConeprxaHue TUCIUTUIHHEL.

5.2.1. Coneprkanue pa3aeioB JUCIUIUIMHBI (TUIAKTHYECKUE CTMHULIBI ).

Paznen 1. «BBeneHue B TeMaTuky UCKYCCTBEHHBIX HEMPOHHBIX CETEN». XPOHOJIOTHYECKHE
3Tanbl Pa3BUTUsL HEMPOHHBIX ceTeil. Mozaenb McKyccTBeHHOro Heiipona Mak-Kamioka u Ilurca,
[Tepcentpon PozenOmarra. OmHOCIIOWHBIE W MHOTOCIOHHBIE HEHpoHHBIE ceTH. CeTH MPsIMOTo
PaclpoOCTpaHEHUsI U CeTU C OOpaTHBIMHU CBs3AMH. [loHsATHE «riTyOOKHE HEHpOHHBIE CETH» M UX
npenmyiecTsa. Kiaccudukarys HEeHpOHHBIX CeTel B pa3pese paclpOCTPaHEHHUS CUTHAIIA M TITyOHHBI
HEWpOHHOHM ceTu. 3ajauu, perlaeMble MIyOOKMMHM HEHPOHHBIMU ceTsMU. (DYHKIUU aKTHBALMH.
Oo6opynosanue, npuMeHsiemoe 11t HeliponHbix ceteil. CUDA — nporpamvusii uatepdetic amst GPU
ot komnanuu NVIDIA.

Pazmen 2. «llakersr mporpamm st paboThl ¢ HEHpOHHBIMH ceTsiMm». O030p MaKeToB
nporpamm. [Takersr 1yt pabotel ¢ nanubivMu. [Takerst NUMPY u Pandas. TTakeTs! [7Is MAIIMHHOTO
obyuenus. Jluctpubyrus Anaconda, maketst JupyterLab, Jupyter Notebook. bubimorexu Python mis
MOJIETMPOBaHKsT U 00ydeHus HeliponHoi ceru. IlTakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HeiiponHoi cetu. Habops! 1aHHbIX». O0ydeHue ¢ yuurenem, o0ydeHue
0e3 yuuresi, 00y4eHHe ¢ MOAKperIeHneM. AJITOpUTM 00paTHOTO pacrpocTpaHeH st olMOKU. Tumsl
3a1a4, 3PEKTUBHO PEIIAEMbIX C MOMOLIBIO TITyOOKHX HEHpPOHHBIX ceTel (3a/1aull pacro3HaBaHus,
3a7auM KJaccu(UKaIH, 33/1a41 PETPEeCcCchy, 3a/1auu Kiactepu3sanyu ). Habopsl TaHHBIX 17151 00yueHUst
HEUPOHHOH ceTH. TpEeHUpPOBOUHBIE, TECTOBBIE U NIPOBEPOUYHBIE JaHHBIE. BO3MOXHOCTH MAaKETOB 1O
pabote ¢ Habopamu AaHHbIX. [loHaTHe 3m0xu 00yueHus. [lonck HaOOPOB NAHHBIX W3 Pa3TUYHBIX
ucrounukoB (Githab u gpyrnx).

Paznen 4. «[lonHocBsi3Has HelpoHHas ceTh npsimoro pacrnpoctpaneHus (FNN)y». Anamu3
HaOopa JaHHBIX C TOYKHU 3pEHHs JAIbHEHIIEro MOCTpOeHUs HeipoHHoM cetn. KommuecTBo
CKPBITBIX CJIOEB M KOJMYECTBO HEWPOHOB. bazoBble 00BEKTHI U MapaMeTpbl 0OBEKTOB ITYOOKHX
HeWpoHHBIX ceteid B TensorFlow.

Paznen 5. «llocTtpoeHue apXWUTEKTypbl HEHpOHHOW ceTu U ee oOydeHue». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu noreps u
ONTUMHU3ATOPHl 00yueHUs. DYHKIUU TMOTEPh W ONTHMHU3aTOphl 00ydeHus. Dynkmmm SGD,
RMSprop, Adam. PacnioznaBanue npenmetoB oaexasl — Habop nanabix MNIST. Ilpenckazanue
00y4eHHOI HeMpOCeTH.



Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTbl, QyHKIMH U TapaMeTpbl 00BEKTOB
riybokux HelpoHHbIX cereil B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bo3moxuocTr
cepBuca. OcHoBHol ¢yHkimoHan matgopmel Kaggle. CopesroBanus na Kaggle.

Pazgen 7. «AHanu3 kayecTBa 00ydeHUs HEHPOHHOU ceTh». OleHKa pealbHOTrO KayecTBa
MOJIENId HEHpPOHHOM ceTH M Habopsl AaHHBIX. [loHsATHE «TepeoOyyeHre» HEWPOHHOW CEeTH.
Ornpenenenue nepeodydeHus 1 METOIbl OOPHOBI C HUM.

Paznen 8. «lIpumeHeHue HEWPOHHBIX CETEH [UIS pEIIEHUS 3aJadd  PErpecCHm.
[HkanupoBaHue 1 HOpMaIU3aIKs BXOAHBIX JaHHBIX. BIOOp MeTpuk KauecTBa, G yHKIUI OMIMOOK
Y aKTUBallMU B 3aBUCUMOCTHU OT PEIIAEMOi 3a1auu.

Pazgen 9. «CBéprounbie HelipoHHBIE ceTH». CpaBHEHHE TOJHOCBA3HOW M CBEPTOYHOM
HEHPOHHBIX CETEW MpH PEeIIeHUH 3a7a4d pacro3HaBaHus nu3o0paxenuil. SAapo ceépTku. Marpuia
nzo0pakeruit. Ciion cBEPTKHU M ciou nmoABbIOOpKU. MHcTpyMenThl Keras u TensorFlow, kotopsie
MO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEHPOHHYIO ceTh. CBsi3b MEXIy HaOOpaMu IaHHBIX WU
apxutekTypoil HelipoHHou cetu. Habop mamabpix CIFAR-10. ApxutekTypa CBEPTOUHOHN ceTH
LeNet 5.

Pazmen 10. «lIpenBaputensHo oOyueHHbIE HeilpoHHBIE ceTuy». lIpenmyiectBa
UCTIOJIB30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX cereil. HeiipoceTn, o0ydeHHbIE Ha
Habope manHbix ImageNet. O630p COBpeMEHHBIX MpPEIBAPUTEIHHO OOYUEHHBIX ApXUTEKTYP
HEHPOHHBIX CETeH MU peIleHHs 3aJaud pacrlo3HaBaHUs u3o0paxkeHwit. [IpenBapurensHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HEHUpoHHBIX ceTsX. IlepeHoc oOyueHHs Ha mpuMepe MpeaBapUTENbHO OOY4YEHHON HEMpOHHOMN
cetu VGG16.

Paznen 11. «Heiiponnsie ceTu 1i1st 3a1a4 00pabOTKU €CTECTBEHHOTO SI3bIKa». BBenenne B
00paboTKy €CTECTBEHHOT'O SI3bIKa. AJITOPUTM MOATOTOBKH TEKCTA (IPUBEICHUE TEKCTA K €TUHOMY
perucTpy, O4YHUCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKEHM3AI[MHUs TEKCTa, Pa3METKYy CJIOB IO
YacTsAM pedH, MPUBEICHUE CIIOB TEKCTa K HOpMaJIbHO opme, BeKTopu3alus). 3aaauu o0paboTku
€CTECTBEHHOI'O fA3bIKa. APXUTEKTYPbl HEHPOHHBIX CETEH, MPUMEHSEMBIX MPH PEUICHUM 3ahad
00paboOTKH €CTECTBEHHOI'O $I3bIKa - CBEPTOYHbIE OJHOMEpHbIe HelpoHHble ceTu (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTu (RNN).

Paznen 12. «PexkyppeHTHble HEHPOHHBIE CEeTH». APXUTEKTYPbl PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSIEMBIX JUTS pellieHns pakTuueckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metoib1 ndpoBbIX MpeacTaBIeHUi TEKCTa:
YAaCTOTHBIHN MOAX0/], TEMAaTUYECKOE MOJIETMPOBaHNE, IUCTPpUOYTHBHAs ceMaHTHKa. IHCTpymMeHTapHii
Keras u TensorFlow 1 nmocTpoeHust Moenu peKyppeHTHOI HEHPOHHOM CETH, peliaroeil 3agauy
kinaccudukanun TekctoB. [loctpoenue Heiipocerelt ¢ apxurekrypamu LSTM u GRU Ha ocHOBe
naxeroB Keras u TensorFlow.

5.2.2. Coneprkanne AUCIATUTAHBI/MOTYIIS TTO BUJIAM YIEOHBIX 3aHSTH.

JIeKuHOHHbBIE 3AaHATHA

Tabmmma 5.2.1
Ne | Homep paznena Obmwewm, gac.
Tewma nexuuu
n/n | pucimminael | QDO | 300 | 0390
7 cemecTp
1 1 1 - - BBeneHue B TEMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTs! mporpaMm ajsi paboThl ¢ HEHPOHHBIMU CETIMHU
3 3 1 - - OOy4enue HeiipoHHO# ceTd. Habopbl faHHBIX
ITonHoCBsA3HAs HEHPOHHAS CETh PSIMOTO PACIPOCTPAHEHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoeHne apXUTEKTypsl HEHPOHHON CETH U €€ 00yJIeHne
6 6 1 - - Pabora ¢ TensorFlow u Kaggle
7 7 1 - - AHann3 KayecTBa 00y4eHUs] HeHPOHHOH CeTH
8 8 5 ) ) IIpumeHeHre HEHPOHHBIX CETEN [yl PELECHNUS 3aaul
perpeccuu
9 9 2 - - CBEpTOUHBIC HEHPOHHBIE CETH
10 10 2 - - [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETH
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11 11 5 ) i Heiiponnsie cetu 1151 3aa4 00pabOTKH €CTECTBEHHOTO
A3bIKA
12 12 3 - - PekyppeHTHBIC HEHPOHHBIC CETH
Hroro: 16 - -
JlabopaTtopHbie paGoThI
JlaGopaTopHble 3aHATHS YICOHBIM IJIAHOM HE TIPETYCMOTPECHBI.
IIpakTHyeckune 3aHATUSA
Tabnmua 5.2.2
No Howmep O6peMm, gac.
i pasnena 0DO 300 | O30 Tema maboparopHOi pabOTHI
JMCIUTUIMHBI
2 cemecTp
1 1 2 - - ITporpammupoBaHue npocteiinieii Heiipocetn Ha Python
2 2 2 - - Pa6oTta ¢ makeramu si3bika Python: NumPy, Pandas
3 3 2 - - Pabota c HabopaMu JaHHBIX
4 4 2 - - IlocTpoeHue MOJIHOCBA3HON HEMPOHHOU CETH MPSMOro
pacnpoctpanenus (FNN)
5 5 2 - - ITocTpoeHHe apXUTEKTYpbl HEHPOHHOMH CETH U ee 00yueHHe
6 6 2 - - Pab6ora ¢ Kaggle
7 7 2 - - AHanu3 kayecTBa 00y4eHuUs HeWpoHHOH ceTH. boprba ¢
nepeodyyeHneM
4 - - ITocTpoeHue HEHPOHHOM ceTH AJI peUICHUs 3a1a4u
perpeccuu
- - IlocTpoeHue cBEPTOYHON HEMPOHHOM CETU
10 10 4 - - Pabora ¢ npenBapuTeIbHO 00Y4EHHBIMA HEHPOHHBIMH
CeTsIMU
11 11 4 - - WzyueHne HEHPOHHBIX ceTei It 3a1a4d 00paboTKI
€CTECTBEHHOTO SI3bIKA
12 12 4 - - IMocTpoeHne peKyppeHTHOW HEHPOHHOU CeTH
HUroro: 34 - -

CamocrosiTeibHAas padoTa CTyAeHTa

Tabnuma 5.2.3
Ne Homep O6mwem, gac.
i paszena Tema Bun CPC
muemmmner | OO | 300 | 0O
7 cemecTp
BBenenue B TeMaTuky IToaroroBka K
1 1 5 i i MCKYCCTBEHHBIX HEHPOHHBIX JabopaTopHBIM paboTam,
cereit oopmileHHE OTYETOB 110
1ab0paTOpHBIM paboTaM
[MTakers! nporpamm ams padotsl | IloaroroBka K
2 2 5 ) ) C HEHPOHHBIMH CETSIMH n1abopaTopHBIM paboTam,
oopmIleHHE OTYETOB 110
1ab0paTOpPHBIM paboTaM
OO0yd4eHue HEHPOHHON CETH. IloaroroBka k
3 3 5 i i HaGopsr nanHBIX nabopaTopHBIM paboTam,
odopMIICHHAE OTIETOB IO
712060paTOPHBIM paboTam
[TonHocBsi3Has HelipoHHas ceth | [loaroroBka k
4 4 5 ) ) MPSIMOTO PaCTIPOCTPAHEHHSI nabopaTopHBIM paboTaM,
(FNN) oopmileHrE OTYETOB TIO
712060paTOPHBIM paboTam
[TocTpoenue apXuTeKTypsbl IloaroroBka k
5 5 5 ) ) HEHUPOHHOM CeTH H ee o0yueHue | 1abopaTopHBIM paboTaM,
opOopMIIEHHE OTYETOB I10
1abopaTopHBIM paboTam
6 6 5 ) ) Pa6ota c TensorFlow n Kaggle | Iloaroroska k
J1a00paTopHBIM paboTam,

9



o opMIICHHE OTYETOB IO
712a00paTOPHBIM paboTam

AHanu3 KadecTBa 00ydeHUS

HEHUPOHHOU ceTu

IToaroroBka k

nabopaTopHBIM paboTam,
odopmIIeHE OTIETOB IO
n1abopaToOpHBIM paboTam

[IpumeneHne HEHPOHHBIX CETEH
JUIS pETLICHNUS 3aJa9H PErPECCUH

IToaroroBka k

nabopaTopHBIM paboTam,
odopmIIeHE OTIETOB IO
J1a00paTopHBIM paboTam

CBépTOUHBIE HEMPOHHBIE CETU

IToaroroska k

nabopaToOpHBIM paboTam,
0o opMIICHHE OTYETOB IO
n1abopaTOpHBIM paboTam

10

10 5

[TpenBapuTensHO 00yUYEeHHBIE

HeﬁpOHHLIe CCTH

IToaroroska k

nabopaToOpHBIM paboTam,
o opMIICHHE OTYETOB IO
7a00paTOpHBIM paboTam

11

11 3

Heifiponnsie cetu nis 3agau
00pabOTKN €CTECTBEHHOTO

SA3BIKa

ITonroroBska k

nabopaTopHBIM paboTaMm,
oopmileHHE OTYETOB IO
71ab0paTOpHBIM paboTamM

12

12 3

PexyppeHTHBIE HEHPOHHBIE

CCTH

ITonroroBska k

nabopaTopHBIM paboTam,
o opMIICHHE OTYETOB IO
71ab0paTOpHBIM paboTam

15

1-12 -

1-12

IToaroroBka Kk 3adery

Hroro: 56

5.2

3. IlpenogaBanue

00pa30BaTeNbHbIX TEXHOJIOTHUIA:
BU3yanu3alus y4eOHOro marepuana B O(UCHOM IakeTe B JUAIOIOBOM pEXUME
(JIGKITMOHHBIC 3aHATHS);
pabora B MaJIbIX rpymnmnax (JabopatopHbie paboThI);

UH/MBUyalIbHBIE 3a7jaHus (J1abopaTopHbIEe pabOThI).

JUCLUILINHBI

6. TemaTuka KypCcOBBIX POEKTOB
KypcoBble IpoeKThl yueOHBIM IJIAHOM HE IPETYCMOTPEHBI.

7. KouTpoabHbie padoThI
KoHnTpoibHble paboThl y4eOHBIM IJIAHOM HE IPEyCMOTPEHBI.

BCACTCA C IIPUMCHCHUCM

CIIEIYIOIIHUX BHUJIOB

8. OueHka pe3yJbTaTOB OCBOEHHUS TUCIHUTIIUHBI

8.1. Kputepuu oleHUBaHMS CTETECHU IMOJHOTHl M KaueCTBAa OCBOCHHUS KOMIIETEHIIUN B
COOTBETCTBUU C TUIAHUPYEMBIMH pe3yJbTaTaMu 00y4ueHus npuBeneHsl B [Ipunoxenun 1.

8.2. PeifTuHroBas cucreMa OILIGHHBAaHUSA CTENEHH TOJHOTHI M KauecTBAa OCBOCHUS
KOMIIETCHITHIA 00YyJaroIuXxcsi 09HOU (hOpMBI 00yUueHUs TpecTaBiieHa B Tabmuie 8.1.

Tabmuna 8.1
New/n | Buzpl MeporpusiTHi B paMKax TEKYIIEro KOHTPOJIS KosnuectBo 6aoB
2 cemecTp

1 Texymas arrecranms

1 Jlaboparopnas pabora Nel-4 0-20

2 Kontponsslii Tect Nel 0-10
HNTOI'O 3a nepByro TEKYIYH aTTECTALUI0 0-30

2 TeKyIlas aTTeCcTaIus

3 Jlaboparopnas pabora Ne5-8 0-20

4 KonTtponbsslii Tect No2 0-10
HNTOT'O 3a BTOpy!0 TEKYLIYIO aTTECTAIHIO 0-30
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3 TekyIuas aTTecTauus
5 Jlaboparopnas pabora Ne9-12 0-20
6 KonTtponbuslii TecT Ne3 0-20
HTOI'O 3a TpeTplo TEKYLIYIO aTTeCTalUI0 0-40
BCEI'O 0-100

9. VYuedOHO-MeTOAUYEcKOe U HHPOPMAITMOHHOE o0ecTiedeHHne U CIUTITHHBI/ MOTYJIsI

9.1. [lepeuenpb peKOMEHIyeMO TuTepaTypsl peacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIE TTpOodecCHOHANIbHBIC 0a3bl JaHHBIX U HH(GOPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBI

— CobcrBennas nmonnorekcroBas 6asza (ITB) BUK TUY http://elib.tyuiu.ru/

—  Hayuno-texunueckas 6uommoreka ®I'AOY BO PI'Y Hedru u raza (HUY) um. U.M.
I'yokuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

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

— Hayuno-texnuueckass Oubnuoreka ®I'BOY BIIO «YXTHHCKHMI TOCYAapCTBEHHBIN
TexHuueckuil yauepcuret» http://lib.ugtu.net/books

— baza npannbix KoHcynmbTaHT cTyneHTa «DJEKTPOHHAs OHOIMOTEKA TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

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

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

— 000 «DneKTpOHHOE U3IATEIBCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

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

— HamumonanbHas anekTpoHHas OMOIHOTEKA

9.3. JIuieH3uOHHOE ¥ CBOOOIHO PACHpPOCTPaHsIEMOE MporpaMMHOe O0ecIieueHue, B T.4.
OTEUYECTBEHHOT'O ITPOU3BOICTRA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MarepuaibHO-TeXHHYECKOe odecnievyeHne AU CHHIITTHHBI/ MO
[Tomenienus A1 NpoOBEAEHUS BCEX BUJIOB padOThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,

YKOMILIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHUUYECKUMHU CPEICTBAMHU O0yUEHUSI.
Tab6muna 10.1

[Tepeuens o6opymoBaHus, ITepedeHb TEXHUYECKUX CPEACTB O0YUECHHMSI, HEOOXOTUMBIX JIJISI
Ne /it HEOOXO0TUMOTO JIJISI OCBOCHUS JUCIUILTUHBI
OCBOEHHS JUCUUIUINHBI (IeMOHCTpaIIOHHOE 000PYAOBaHHE)
Kommnekt MynpTUMeIUItHOTO 00OpyHOBaHMSA: MPOEKTOP, IKpaH,
1 - KOJIOHKM, HHTEpakTHBHas JIOCKa, TEPCOHAJIbHBIE KOMIBIOTEPHI.
JlokanpHas ¥ KOPIIOPATHUBHAS CETh.

11. MeTtoauyeckue ykazanus no opranusanuu CPC

11.1. Meroaunueckue ykazaHus MO MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHUSIM.

JIaGopaTopHbIe 3aHATHS CIIOCOOCTBYIOT YIIIyOJIEHHOMY U3YUYEHUIO TUCIMITIMHBI U CITYKaT
OCHOBHOI (hOpMOI1 TIOJIBEZICHHSI UTOTOB CAMOCTOSITETbHOM paboThl CTyAeHTOB. OCHOBHAs LEJb
7a00paTOPHBIX 3aHATUN 3aKIFOYAETCS HE TOJNBKO YIIIyOUTh M 3aKPENHUTh TEOPETUUECKHUE 3HAHUS,
HO U ¢(hOpMUPOBATh NMPAKTUUECKUE KOMIIETEHIIUU, HEOOXOAUMbIe OyIyIIUM CHEHAINCTaM.

Ha naGopaTopHbIX 3aHATUSAX MPHUBETCTBYETCSI AKTMBHOE YYacTHE B OOCYXIACHUU
KOHKPETHBIX CHUTYalluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAaHUN HaXOAUTh Haubosee
3 PEeKTUBHBIE PEIICHUS TOCTABIEHHBIX MPO0IeM, yMETh HAXOAUTh MOJE3HBIN JONOTHUTEIbHBINA
MaTepuall o TEMATHUKE 3aHITHH.

MaructpaHTy peKOMEHYETCs CIIEYIOIIas CXeMa MOArOTOBKHU K 3aHATHUIO:

1. [IpopaboTaTh KOHCTIEKT JIEKITHIA;
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2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHEeHHUAX CPOPMYINPOBATH BOIIPOCH! K IPENOIaBaTEIIO

4. Tlocne BBIMOIHEHHS JTAOOPAaTOPHON pabOThI 0HOPMUT OTUET U MOATOTOBUTHCS K 3aIUTE.

11.2. Meroau4deckue yKa3aHus 10 OPraHU3aIlii CaMOCTOSTEIIbHONW paOOTHI.

CamocrosarenbHas paboTa SBISIETCS OAHOM W3 BakHEHIIUX (OpM H3ydeHHs 000
JUCUMIUIMHBL. OHa T1O03BOJIAET CHUCTEMATU3UPOBAaTh M YIIIYOMTh TEOPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHMS M HAaBBIKH, CIOCOOCTBYET Pa3BHTHIO YMEHHUH I0JIb30BaThbCS HAYYHOW H
yuyeOHO-MeToauueckol  nutepaTypoil.  Ilo3HaBaTenpHass — A€ATENBHOCTH B IIpoOLiEcCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTHBHOCTH H
CaMOOPIraHU30BaHHOCTH.

B ydeGHOM mporecce BBLACTSIOT JBa BHJA CAMOCTOSATEIBHOW pabOTHI: ayJUTOpHAs U
BHEAYyJAUTOPHAsI.

AynuTopHas caMOCTOsITeNIbHas paboTa MO JIUCIMIUIMHE BBIIOJHIETCA Ha Y4eOHBIX
3aHATHUSX 0] HENOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIaBaTENs U 110 €ro 334aHUIO.

BueaynutopHass camocrosiTelbHas ~paboTa MarucTpaHTOB  IPEJCTaBIseT COOOU
JIOTMYECKOE MPOJOJDKEHUE ayIUTOPHBIX 3aHATUHA. 3aTpaTbl BPEMEHHM Ha BBIIIOJHEHHE 3TOM
paboThl perjaMeHTUPYIOTCA pabouuM Y4eOHBIM IUIaHOM. Pexxum paboThl BBIOMpaEeT cam
o0yyaroImuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH M KOHKPETHBIX YCIIOBHM.

CamocrosaTenbHas pabdoTa MOXET OCYIIECTBIISATHCS HHIMBUAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT II€JIH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSATEIIbHON
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUI MarrCTPaHTOB.

CamocrodrenbHas padoTa BKIIOUYaeT B ceOs paboTy ¢ KOHCIIEKTOM JIEKIUH, U3ydyeHUe U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOLIeHNI/I0KIIa/10B, IOJIrOTOBKA pedepara, TECTUPOBAHUE, PEIICHUE 3a]a4 U YIPaKHEHHUH 1o
o0pa3iy, penieHrne BapuaTUBHBIX 33J1a4, BHIIIOJIHEHHE YepTEeXKer, CXeM, pacyeToB (TpaduuecKux
paboT), pelieHnue CUTyallMOHHBIX (IpOoQecCHOHAIbHbBIX) 3aj]ay, MOArOTOBKA K JIEJIOBBIM UIpaM,
IPOCKTHPOBAHNE W MOACITUPOBAHHME PA3HBIX BUAOB M  KOMIIOHEHTOB MPO()ECCHOHAILHOU
JeSITebHOCTH, HAYYHO-HCCIIE0BATENIbCKYIO pabOTy U JIp.

KoHTponb pe3ynpTaToB BHEAYAUTOPHONW CAMOCTOSATEIBHON paboThl MATUCTPAHTOB MOYKET
OCYILECTBIIATHCSL B TpeAesax BPEMEHHU, OTBEJIEHHOIO Ha o0s3aTelibHble y4eOHbIE 3aHATUS IO
JTUCIUATUTMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO paboTy MariMCTpaHTOB IO AMCIUIUIMHE,
MOYKET MPOXOANUTH B MMCbMEHHOM, YCTHOM MM CMELIaHHOH popme.
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[Tpunoxenwne 1

IInanupyemsle pe3yjbTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHMSA KOMIIETEHIMH H KPUTEPUH UX OLlCHUBAHUS

Jucuunnuna: HelipoHHsle ceTn
Kon, nanpasnenue noaroroku: 27.03.05 NuHoBaTuka
Hanpasnennocts (npoduip): YrpaBieHue HHHOBAMSMH B IPOMBIIUICHHOCTH (MAITHHOCTPOCHHUE)

Kon Kon u HaumeHnoBanue Kon u HaumeHoBaHue Kpurepnu oneHuBaHHS pe3ynbTaTOB 00yUCHHS
KOMITETCHIUU HHIMKATOpa pe3ynbTata o0ydeHus 1-2 3 4 5
JOCTHKEHUS IO IMCUUILTHHE
xomnerenimu (MJK)
YK-1. 3Harts: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPIIECHCTBE
Cnocoben KJIaCCUYECKHe KJIacCHYeCKHe YPOBHE KJIaCCHUECKHE YPOBHE KJIaCCHUYECKHE KJIaCCHYECKHUe
OCYIIECTBJIATH MAaTCMaTUYCCKHUC MaATECMaTUYCCKUC MAaTECMaTUYCCKUC MAaTCMaTU4YCCKUC MOJCIIH, MaTCMaTU4YCCKUC
TIOUCK, MOJIETIH, IPUMEHIEMbIC | MOJENH, IPUMEHIEMBIE | MOJAENH, IPUMEHACMbIE | MPUMEHSIEMBIC B MOJIEIH, TIPUMEHSIEMBbIE
KPUTHYECKHUH B Pa3IMYHBIX O0NACTAX | B PA3NMYHBIX 00JACTSIX | B Pa3NIMUHBIX O0JIACTAX | PA3IMYHBIX 00TIACTIX B Pa3IMYHBIX 001aCTAX
aHaJIU3 U CHHTE3 YEIOBEYECKOH YeIJIOBEUECKOM YeJI0BEUECKOH YEJI0BEUECKOM YeIJI0BEUECKOM
nHpopmanuy, JEeATETbHOCTH JIeSITEIIbHOCTH JIeSITEIIbHOCTH JeATeIbHOCTH JIeATeIIBHOCTH
NPUMEHSITD VK-1.1. OcymectBisier | Ymers: Y1 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEpILIEHCTBE
CHUCTEMHBIN BBIOOD aKTyaJIbHbBIX MoIu(UIMPOBATh MOIU(UIIPOBATH YpOBHE ypoBHE MOIU(UIIPOBATh | BEIOMpATh
TIOZXOM JISt POCCHICKUX H KIIACCHUYECKHE KIIaCCHYECKHE MOIU(UIMPOBATH KJIaCCHUYECKHE Mo u(uIMpoBaTh
peeHus 3apyOeKHBIX MaTeMaTH4ecKHe MaTeMaTUYecKHe KJIacCHYecKHe MaTeMaTHYECKUE MOJIENH | KIacCHYeCKue
IIOCTaBJICHHBIX HUCTOYHHKOB, a TaK XKC MoA€In 4JId pEHICHUSA Mo€In JJId PCUICHUA MATECMaTUYCCKUC JUTA peIICHU S MaTCMaTU4YCCKUC
3aJga4 IIOUCK, C60p u KOHKPETHBIX 3a1a4 KOHKPETHBIX 3ada4 Mo€In IJId pCUICHUA KOHKPETHBIX 3a1a4 MoOJ€CIN JJid pCHICHUA
YK-2. 00paboTKy poeCCHOHATBHOM npodecCUoHaNbHOM KOHKDPETHBIX 33/1a4 npodeCcCHOHATBHOM KOHKPETHBIX 33a]a4
Crniocoben nHpopmanuy, JesITeIbHOCTH JIESITETIBHOCTH podecCHOHANBHOM JeSITeIbHOCTH npodeccroHabHOM
OIIpEaACIATh HeO6X0£[I’IMOfI JUIA JACATCIBbHOCTU JACATCIBHOCTHU
KpYT 3aJa4 B peenns Bmanets: B1 Mmeer He BianeeT oneIT Bnageet Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
paMKax MIOCTABJICHHOM 3a7]a4M. | OIBIT HPUMEHCHUS MPUMEHECHUS METOJIOB | YPOBHE OITBIT YPOBHE OIIBIT COBEPIICHCTBE OMBIT
TIOCTABJIEHHOM METO/I0B MaTeMaTHIECKOTO MPUMEHEHNST METO0B MIPUMEHEHHUST METOIOB MIPUMEHEHHST METOJIOB
LETH U MaTeMaTHIecKoro MOJICTIMPOBAHUS ISl MaTeMaTHIecKOro MaTeMaTH4ecKoro MaTeMaTH4ecKoro
BBIOMpATh MOJIETTMPOBAHHUS IS pELICHUsI KOHKPETHBIX | MOJAEIUPOBAHUS IS MOJIETTMPOBAHHMS JIJIS MO/JICTTUPOBAHMS JIJIS
ONTHMAJIbHBIE peLIeHUs] KOHKPETHBIX | 3a/1ad pELICHUsI KOHKPETHBIX | PEIICHMSI KOHKPETHBIX peuIeHns] KOHKPETHBIX
CIIOCOO0BI UX 3amaq npodeccnoHanbHOMI 3a1aq 3amaq 3ama4
peleHus, poeCCHOHATBHOM JIESITETIbHOCTH. npodecCHOHATbHON npodeCcCHOHATBHOM npodeCCHOHATBHOM
nucxons u3 JCATCIBHOCTH. JACATCIIBHOCTH. JACATCIBHOCTH. JACATCIBbHOCTH.




Kon
KOMIICTCHIINH

JIEHCTBYIOIIMNX
[IPaBOBBIX
HOPM,
AMEIOLIUXCS
pecypcoB u
OrpaHUYEHUN

Kox u HanmeHoBaHME
HHAUKATOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kon u naumenoBanue
pe3yabTata 00y4eHus
10 JUCIUIUINHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

YK-1.2.
Cuctematusupyer u
KPUTHUYECKH
aHaIN3UPYyeT
nHpopmanuio,
HOJIy4EeHHYIO U3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUAMH U
YCIOBHSMH 3aJa4H

3Hath: 32 c1ocoObI
NIPUMEHEHUS MOAEIEH
HEHUPOHHBIX CETEeH I
00paboTku
nHpOpMANU 1
pacro3HaBaHUs
00pa3oB

He 3naeT criocoOn1
MIPUMEHEHUS MOJEei
HEHUPOHHBIX CETEeH I
00paboTku
HHPOPMALNH H
pacro3HaBaHUs
obpazoB

3HaeT Ha HU3KOM
YpOBHE CHIOCOOBI
[IPUMEHEHUS MOJENel
HEHUPOHHBIX CETEH I
00paboTkn
nndopmanuu u
pacro3HaBaHuUs
00pa3oB

3HaeT Ha cpeiHEM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEEH
HEHUPOHHBIX CETEU ISl
00paboTku mHGOpMaIIH
U pacriO3HABaHU
00pa3oB

3HaeT B COBEPIICHCTBE
CIOCOOBI IPUMEHEHUS
Mozenell HeMPOHHBIX
cetelt 1t 06paboTkH
nHpOpMAUU 1
pacrio3HaBaHus
00pa3oB

Vmeth: Y2 onieHuBaTh
Ka4yecTBO 00y4eHuUs
MOJeJIeH MaIlIMHHOTO
oOyueHmus;

He ymeer onienuBath
Ka4yecTBO 00y4YeHUs
MoJieied MalllMHHOT'O
o0yJeHws;

VYMeeT Ha HU3KOM
YpOBHE OIICHUBAThH
Ka4yecTBO 00y4YCHUS
MOJIeJIEH MaIlIHHHOT'O

YMeer Ha cpenHeM
YPOBHE OLICHUBATH
Ka4yecTBO 00yUeHHUS
MoJieNIeld MaIInHHOTO

YMeeT B COBEPILIECHCTBE
BBIOUPATH OIICHUBATH
Ka4ecTBO 00yUeHHUS
MoJieNield MaInHHOTO

0o0yueHus; o0yueHus; o0yueHns;
Bnagets: B2 He Brmageet Bnageet Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
TEXHOJIOTUSIMH aHANIN3a | TEXHOJOTTSIMH aHaJIN3a | YPOBHE TEXHOJOTHAMH | YPOBHE TEXHOJOTHUSIMHU COBEpILCHCTBE

U MHTEPIpEeTaIuu
MOJYYEHHBIX JAHHBIX B
obnactu

Y UHTEPIIPETAINU
MOJTYYSHHBIX JJAHHBIX B
obnactu

aHaJIn3a u
HUHTCPIIPETALINN
IMOJYYCHHBIX NaHHBIX B

aHaJIn3a u
HUHTCpIIpETAlluN
NOJTYYCHHBIX TaHHBIX B

TCXHOJIOTHUAMHU aHaJIn3a
1 UHTCPIIPETALINN
NOJYUYCHHBIX TaHHBIX B

MHTEJJICKTYaIbHBIX MHTEJJIEKTyaIbHBIX obnactu obJyactu obyactu
CHCTCM. CHUCTCM. HWHTCJJICKTYaJIbHBIX HWHTCJIJICKTYaJIbHbIX HUHTCJJICKTYaJIbHbIX
CHCTEM. CHCTEM. CHCTEM.
3Hate: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIIICHCTBE
MaTeMaTH4ecKue, MaTeMaTHYecKHe, YpOBHE YpOBHE MaTeMaTH4ecKue, | MaTeMaTH4ecKue,
€CTCCTBCHHOHAYYHBIC U C€CTCCTBCHHOHAYYHBIC U MAaTEMaTUYCCKHUC, €CTCCTBCHHOHAYYHBIC U €CTCCTBCHHOHAYYHBIC U
VYK-1.3. Ucnone3yer COIMANIBHO- COLIMAIIBHO- €CTECTBEHHOHAYYHbIE U | COIHMAJIBHO- COLIMAJIBHO-
METOJIMKH CUCTEMHOIO | 9KOHOMHYECKHUE 9KOHOMHYECKHE COLMAITbHO- 9KOHOMUYECKHE METOJIBI | SKOHOMHYECKHUE
MOAXOJA NPH PEIICHUH | METOBI IS METOIbI IS 9KOHOMHYECKHUE JUTSL NCTIOJTB30BaHHMS B METOJBI IS

IIOCTaBJICHHBIX 3aJ1a4

UCTIONIb30BAHMSA B
npodeccCHOHAIBLHOM
JEATeTbHOCTH

WCTIONIb30BaHMS B
npodeccrnoHabHOM
JIeSITeIIbHOCTH

METOJIBI /IS
UCTIONIb30BaHMS B
npodeccrnoHaIbHOM
JIESITETIBHOCTH

podecCHOHANTBEHOM
JeATeIbHOCTH

WCTIONIb30BaHUS B
TIpodecCHOHANBHOMH
JeATeIIbHOCTH
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Kon
KOMIICTCHIINH

Kox u HanmeHoBaHME
HHAUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3ysbTata 00ydeHus 1-2 3 4 5
10 AUCTIUILTIHE
Ywmers: Y3 pemarts He ymeer pewats YMeer Ha HU3KOM VYMeer Ha cpenHeM YwMmeer B
HEcTaHJapTHbIE HECTaHJapTHbIC YPOBHE penIaTh YPOBHE pelnIaTh COBEPIIIEHCTBE
npodeccrnoHaIBHbBIE npodeccronanbHbIC HECTaHJapTHbIC HecTaHIapTHbIE BBIOMpATh pemaTh
3a7a4d, B TOM YHCIE B | 3aJa4Yd, B TOM YUCIE B | IpoecCHOHAIbHbIC npodeccroHaNbHbBIE HEeCTaHJlapTHbIC
HOBOW HITH HOBOW WIIH 3a7a4d, B TOM YHCJIE€ B | 3aJa4d, B TOM YHCICE B podecCHOHANBHBIE

HE3HAKOMOM cpeac u B

HE3HAaKOMOM cpejie U B

HOBOM WJIM HE3HAKOMOI

HOBOM WJIH HE3HAKOMOI

3aJa4yu, B TOM 4YHCJIC B

MEXAUCIMIUIMHAPHOM | MEXIUCUUILIMHAPHOM | Cpejie U B cpene U B HOBOY MJI HE3HAKOMOM
KOHTEKCTE, C KOHTEKCTE, C MEXKAUCIMIUIMHAPHOM | MEXIMCIUIUIMHAPHOM cpene U B
MIPUMEHEHUEM NPUMEHEHHUEM KOHTEKCTE, C KOHTEKCTE, C MEKANCIUIUTMHAPHOM
MaAaTCMaTUYCCKHUX, MATCMaTUYCCKUX, MMPUMECHCHUEM MPpUMCHECHUEM KOHTCKCTEC, C
€CTECTBCHHOHAYYHBIX, | €CTECTBEHHOHAYYHbIX, | MaTEeMaTHYECKHX, MaTeMaTHIECKHX, MIPUMEHCHHUEM
COLIMATBHO- COIMABHO- €CTECTBEHHOHAYYHbIX, | €CTECTBEHHOHAYYHBIX, MaTEeMaTHYECKHX,
SKOHOMHYECKHX U 9KOHOMHYECKHX 1 COIMAIBHO- COIMAIEHO- €CTECTBEHHOHAYYHBIX,
podeCCHOHANBHBIX npodeccHoHaNIBHBIX HSKOHOMHYECKHX U SKOHOMHYECKHX U COIMATBbHO-
3HAHUH 3HaHMH npodeccroHaNBHBIX PO EeCCHOHATBHBIX 9KOHOMHYECKHX U
3HaHUU 3HAHUH po¢heCCHOHATHHBIX
3HAHUH
Bnanets: B3 He Bnaneer HaBpikamu | Bnajgeer Ha HU3KOM Bunageer Ha cpeiHeM Bunapgeer B
HaBbIKaMH TCOPETUYECKOT'O U YPOBHE HaBbIKaMH1 YPOBHE HaBbIKaMU COBCPUICHCTBE
TEOPETUYECKOTO U 9KCIEPUMEHTAIBHOTO TEOPETHYECKOTO U TEOPETHYECKOTO U HaBbIKAMU
9KCIEPUMEHTAIBHOTO HCCIIeI0BaHUS 9KCIEPUMEHTAIBHOTO SKCIEPUMEHTAIBHOTO TEOPETHYECKOTO U
HCCIICIOBAHUSA 00BEKTOB HCCIIeI0BaHUS UCCIIeI0OBaHUS IKCIEPUMEHTAILHOTO
00BEKTOB npodeccnoHambHOM 00BEKTOB 00BEKTOB WCCIIeTIOBaHUS
npodeccCHOHAIBLHOM JIeSITEIIbHOCTH, B TOM npodeccrnoHaIbHOM podecCHOHANTBHOMN 00BEKTOB
JeATEILHOCTH, B TOM Ycie B HOBOM Wi JIeSITEIIbHOCTH, B TOM JIeATeIbHOCTH, B TOM TIpodeCcCHOHANBHOMN

YHCcIIe B HOBOM WJIN
HE3HAKOMOM cpeac u B
MCKAUCUIITIMHAPDHOM
KOHTCKCTC

HE3HAKOMOM cpeac u B
MCKIUCIUIITIMHAPHOM
KOHTCKCTE

YHCIIe B HOBOU HIIH
HE3HAKOMOU cpeac u B
MCKAUCIUIITIMHAPHOM
KOHTCKCTC

YHclIe B HOBOM MIIN
HE3HAKOMOM cpeac nu B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

JACATCIBbHOCTHU, B TOM
YHCIIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MEXIUCHUIITIMHAPHOM
KOHTCKCTC
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Kon
KOMIICTCHIINH

Kox u HanmeHoBaHME
HHAUKATOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kon u naumenoBanue
pe3yabTata 00y4eHus
10 JUCIUIUINHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VK-2.1. IlpoBoaut
aHaJIN3 [TOCTaBJIIEHHON
ey u GopMyIupyeT
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOphIE
HEOO0XOIUMO PELINTh
JIUISL €€ TOCTHOKEHUS.

3HaTh: 34 MOCTaHOBKY
OCHOBHEIX 337124
MAaIInHHOTO O0Y4eHus,
OCHOBHEIE TTOHSATHS 1
0a30BBbIi
MaTeMaTHYECKUI
anmapar HeYeTKOM
JIOTMIKH; CITOCOOBI
THOpUIU3AINH
METOIOB
BBEIYHMCIUTEITLHOTO
HMHTEJIEKTA C
HCITOJIE30BaHUEM
TPAUIIUOHHBIX
METOJIOB ONITHMHU3ALNH
U pacro3HaBaHUS
00pa3oB

He 3nHaer nocrtaHoBKY
OCHOBHBIX 33124
MAaIIMHHOTO O0yYeHNS,
OCHOBHEIE TTOHSTHS 1
0a30BbIi
MaTeMaTHYECKHH
amnmapar HeUeTKOM
JIOTMKH; CITOCOOBI
THOpHTU3AIUH
METOJIOB
BEIYHCIUTETEHOTO
HMHTEIIEKTA C
HCIIOJIB30BaHUEM
TPAIAUIHOHHBIX
METOJIOB ONTUMHU3ALAN
U pacro3HaBaHUs
obpazoB

3HaeT HAa HU3KOM
YPOBHE MMOCTAHOBKY
OCHOBHEIX 33144
MAaIIMHHOTO O0yYeHNS,
OCHOBHEIE TTOHSTHS 1
0a30BbIi
MaTeMaTHYECKHUH
anmapaT HEYeTKON
JIOTMKH; CITOCOOBI
rHOpUIM3AMY
METOJIOB
BEIYHCIUTEIEHOTO
HMHTEIIEKTA C
HCIIOJIE30BaHUEM
TPAIUIIHOHHBIX
METOJIOB ONTHUMHU3ALAN
U pacro3HaBaHHS
00pazoB

3HaeT Ha cpeHeM
YPOBHE MOCTAHOBKY
OCHOBHBIX 331124
MaIInHHOTO O0YYeHHS,
OCHOBHBIE IIOHATHS U
0a30BEIi
MaTeMaTHYECKHA
anmapar HeYeTKOM
JIOTHKH; CITOCOOBI
THOPUIU3AIMHA METOIOB
BBIYHCIUTEIHHOTO
HMHTEIJIEKTA C
HCIIOIb30BAHUEM
TPaAUMOHHBIX METO/I0B
ONTUMU3ALUU U
pacro3HaBaHusi 00pa3oB

3HaeT B COBEPIICHCTBE
MMOCTAHOBKY OCHOBHBIX
3a]]a4 MalluHHOTO
00y4YeHHsI, OCHOBHBIC
TOHATHS ¥ 0a30BBIH
MaTeMaTHYCCKUI
arnmnapaTr He4eTKO!
JIOTHKH; CITOCOOBI
THOpHIU3AIIH
METO/IOB
BBIYHCITUTEIILHOTO
HHTEIJICKTA C
HCIIONIb30BAHUEM
TPaAUIHOHHBIX
METO/IOB ONITUMHU3AIINU
U pacro3HaBaHUs
00pa3oB

Ymetsb: Y4 npoBoauTh
aHaNnu3 3a/1a4u Ui
BbIOOpA HAMITYUIIIETO
MeToza
BBIUHCIIUTENIEHOTO
MHTEJJIEKTa WIN
THOPHUTHOTO METO/1a,
TIOJIXOISIIIIETO JIS
KOHKPETHOH 3aJa4H;

He ymeer npoBoauts
aHaIM3 33a4u IS
BbIOOpA HAMITYUIIIETO
MeToza
BBIUHCIUTEIHFHOTO
MHTEJIJIEKTa WIN
THOPUIHOTO METO/A,
MOAXOMSIIETO JUIs
KOHKPETHOH 3a7a4u

YMeeT Ha HU3KOM
YpOBHE IIPOBOIUTH
aHaIN3 3a0a4H IS
BbIOOpA HAMITYUIIIETO
MeTofa
BBIYHCIIUTEIHHOTO
WHTEJIIEKTa WIN
THOPHTHOTO METO/1a,
MOAXOSIIETO JUIs
KOHKPETHOH 3aJa4uu

YMeer Ha cpeiHEM
YpOBHE IIPOBOIUTH
aHaIM3 3a/1a4u JUIs
BBIOOpa HAWITYUIIIEero
MeToja
BBIYHMCIIUTEIIHHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/a,
TIOJIXOISIIIETO JIIS
KOHKPETHOH 3aauu

YMeeT B COBEpILIECHCTBE
BBIOMPATH MPOBOJIUTH
aHaIM3 337144 JUIs
BbIOOpa HAWITYUIIIEro
MeToz1a
BBIYHCITUTEILHOTO
MHTEJJIEKTa HIN
THOPUTHOTO METO/a,
TTOJIXOISIIETO /IS
KOHKPETHOH 3a/1auu

Bimaners: B4
HHCTPYMEHTAMU
HpoeKTHpOBaHI/Iﬂ n
OIIEHKA KayecTBa
MO/ieel HeMPOHHBIX
ceTen

He Bimageet
MHCTPYMEHTAMH
MPOEKTUPOBAHUS U
OII€HKAa Ka4yecTBa
MOAEeEN HEUPOHHBIX
ceTen

Brnaneer Ha HE3KOM
YpOBHE
HHCTPYMEHTAMHU
IIPOCKTUPOBAHUA
OIIEHKa KayecTBa
MoAeIel HEMPOHHBIX
cereit

Bunaneer Ha cpenHem
YPOBHE MHCTPYMEHTAMU
MPOEKTUPOBAHUS U
OIIEHKA Ka4yecTBa
Mo/Ieel HeMPOHHBIX
cerel

Bnaneer B
COBEPIIIEHCTBE
MHCTPYMEHTAMU
HpOGKTHpOBaHI/If{ nu
OIIEHKA Ka4yecTBa
MO/IeJ e HEMPOHHBIX
ceTen
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Kon Kon u HaumeHnoBaHue Kon u HaumeHoBaHue Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs
KOMIIETECHIIUU HUHAMKaTOpa pe3ysbTata 00ydeHus 1-2 3 4 5
JOCTHKEHUS 10 AUCTIUILTIHE
xommereHn (MJIK)
3Hate: 35 ocCHOBHBIE He 3naer ocHOBHEBIE 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIICHCTBE
apXUTEKTYPHI APXHUTEKTYPHI YPOBHE OCHOBHBIE YPOBHE OCHOBHBIE OCHOBHBIC
WHC n obnactn ux WNHC u obnacti ux APXUTEKTYPHI APXUTEKTYPHI APXUTEKTYPHI
MIPUMEHCHHS; TIPUMEHCHUS; HHC u obnacti ux HHC n obnactu nx MHC n obnactu ux
OCHOBHBIE CIIOCOOBI U OCHOBHBIE CIIOCOOBI 1 MPUMEHEHNS; MIPUMEHCHHUS; OCHOBHBIE TIPUMEHECHHS;
npaBuiia 00y4eHus npaBuiia 00y4eHust OCHOBHBIE CIIOCOOBI U CIIOCOOBI ¥ IIpaBuUIIa OCHOBHBIE CIIOCOOBI U
HHC. HHC. IIpaBUIa 00yUCHHUS o6yuenus MHC. npaBuiia 00y4eHHs
HHC. HHC.
VYmers: Y5 ouenuBars | He ymeer oueHuBaTh YMeeT Ha HU3KOM YMeer Ha cpenHeM ‘YMeeT B COBEPILIECHCTBE
Ka4yecTBO 00y4eHUs Ka4yecTBO 00y4YeHUs YpOBHE OLICHUBATh YPOBHE OLIEHUBATh BBIOMPATH OLICHUBATH
VYK-2.2. Beibupaet Pa3Iu4HBIX MOAEICH Pa3IUYHBIX MOJEIEH Ka4yecTBO 00y4YCHUS Ka4yecTBO 00yUeHHUS Ka4ecTBO 00yUeHHUS
ONTUMAaIBHBIN CII0CO0 HNHC; monenupoBatb WNHC; monenupoBatb Pa3IUYHBIX MoJeei Ppa3Iu4HbIX MoAeNeH Ppa3Iu4HbIX MoAeneH
pelieHus 3anad, HUHC cpeacrBamu HNHC cpencrBamu WNHC; monenupoBats HNHC; moagenupoBatsb HNHC; moanenupoBatb
YK-2. UCXOJs N3 UMeroInuxcst | HeiipomakeroB Matlab HelipornakeToB Matlab HNHC cpenctBamu HNHC cpeacrBamu HNHC cpencrBamu
Criocoben pecypcoB H NNTool. NNTool. HelipornakeToB Matlab HeliporaketoB Matlab HelipomaketoB Matlab
YIIPaBIIATH OrpaHUYEeHUH NNTool. NNTool. NNTool.

IIPOCKTOM Ha
BCCX oTarmnax €ro
KU3HCHHOTI'O

HKJIa

Bimaners: B5
HaBBIKAMU
peleHus 3aaa4
ATNMpPOKCUMAITUH,
MIPOTHO3UPOBAHUS,
KIaccupuKanuu
JTAHHBIX,
pacro3HaBaHUs
00pa3oB

He BiazieeT HaBbIKaMH
petieHust 3a1a4
AnMPOKCUMAITUH,
MPOTHO3UPOBAHUS,
KiaccuuKaIiuu
JAHHBIX,
pacro3HaBaHus
obpazoB

Burageer Ha HU3KOM
YPOBHE HAaBBIKAMHU
peuieHus 3a1a4
annpoKCHUMAllHH,
MPOTHO3UPOBAHMS,
KiaccupuKaIiu
JIAHHBIX,
pacro3HaBaHus
00pa3oB

Brazneer Ha cpenHeM
YPOBHE HaBBIKAMH
peueHus 3aaa4d
annpoKCUMAIlHH,
HPOTHO3UPOBAHMS,
KITacCU(UKAIIUN JaHHBIX,
pacrio3HaBaHusi 00pa3oB

Bnaneer B
COBEpILCHCTBE
HaBBIKAMU
pelueHus 3aaa4y
anmpoKCUMAIIUH,
MIPOTHO3UPOBAHMUS,
KITacCU(pUKAIUN
JTAaHHBIX,
pacmo3HaBaHHS
00pa3oB

VK-2.3. Ananmuzupyer
JeficTByOIIEe
3aKOHO/IaTENLCTBO U
IIPaBOBBIC HOPMBEI,
peTyIUpYIOIIHe
0071aCcTh

3Harte: 36 BUIHL,
CTPYKTYpY,
TIPUHITUIIE] H METOIBI
CHUCTEMHOM
OopraHu3auu
HEHUPOHHBIX CETEH;

He 3HaeT Bupl,
CTPYKTYpY,
MPUHLIMIIBEI K METOJIbI
CUCTEMHOM
OpraHu3aIuu
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YPOBHE BUIBL,
CTPYKTYpY,
MPUHLIMIIBI K METOIbI
CUCTEMHOM
OopraHu3aIuu
HEHUPOHHBIX CETEeH

3HaeT Ha CpeAHEM
YPOBHE BUIBL, CTPYKTYDY,
MIPUHIUIBI 1 METOBI
CHCTEMHOH OpraHu3aluu
HEHPOHHBIX ceTel

3HaeT B COBEPLICHCTBE
BUJIbI, CTPYKTYDY,
TIPUHIIUIBI U METO/bI
CHCTEMHOM
OpraHu3aIu
HEHUPOHHBIX ceTel
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Kon

KOIL 1 HAMMCHOBAHUC

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

KOMIIETECHIIUU HUHAMKaTOpa pe3ysbTata 00ydeHus 1-2 3 4 5
JIOCTHKEHUS 0 JUCLUILUINHE
xommeteHun (MJIK)
podeCCHOHATBHO Ymets: V6 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM YMeeT B COBEpILIEHCTBE
JEATeNbHOCTH HCTIONB30BaTh HCTIONB30BaTh YPOBHE UCTIONB30BaTh YPOBHE UCIIOJIb30BaTh BEIOMpATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE HCIONb30BaTh
HEHUPOHHBIE CETH IS HEHUpPOHHBIE CETH IS HEHUpPOHHBIE CETH IS HEHUPOHHBIE CETH IS OCHOBHBIE
00paboTku 00paboTkn 00paboTkn 00paboTKn HEHpPOHHBIE CETH IS
nHdopmanny; nHdopmanuu nHdopmanuu nHdopManuu 00paboTku
uHpopMau
Bnaners: B6 meronamu | He Bnaneer merogamu | Biiageer Ha HU3KOM Bunageer Ha cpeHeM Bnapeer B
aHanu3a u aHanu3a u YpOBHE METOAAMU YPOBHE METOAaMU COBEpILEHCTBE
CHHTE3a IIPU CO3JJaHUHM, | CHHTE3a IPH CO3AAHUH, | aHAJIH3a U aHau3a u METOAaMH aHaJIN3a U
HCCIICIOBAaHUU U HCCIICIOBAaHUU U CHHTE3a IIPU CO3JJaHUH, | CHHTE3a IIPH CO3AaHUM, CHHTE3a IIPU CO3JaHUH,
JKCILTyaTalux SKCIUTyaTallul UCCIIEIOBAaHUU U HCCIIEJOBAaHUU U HCCIIEIOBAaHUH U
HEHPOHHBIX ceTell HEHPOHHBIX ceTeil 9KCILTyaTallH JKCILTyaTaluH SKCIUTyaTaluu
HEHUPOHHBIX CETeH HEHUPOHHBIX CETEH HEUPOHHBIX CETEH
[IKC-1 [IKC-1.2 BbinonHseT 3nats: 37 He 3HaeT coBpemeHHble | 3HAET Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE
Criocob6eH TEXHHYECKHE pacyeThl, | COBPEMEHHBIC METOIBI | METOJBI pa3pabOTKH M | YPOBHE COBPEMEHHBIE YPOBHE COBPEMEHHBIE COBpPEMEHHBIE METOMBI
TaKTUIECKOMY rpadudeckue u pa3paboTKu U peanu3anuu METOJIBI pa3paboOTKH M | METOMBI Pa3pabOTKH U pa3paboTKu U
YIPaBICHUIO BBIYUCIIUTEIILHBIE peanuzanyu aIrOPUTMOB peanu3anuu peanu3anuy alropuTMOB | peanu3aliy
IporeccaMu paboTsl pu AITOPUTMOB MaTeMaTHYECKUX AIrOPUTMOB MaTeMaTHYECKUX AITOPUTMOB
OpraHu3aIix (dbopMupoBaHUH MaTeMaTHYECKUX Mojienelt Ha 6ase MaTeMaTHYECKUX Mojesiel Ha 0a3e S3bIKOB | MaTeMaTHYeCKHX
MIPOU3BOJICTBA OpTraHM3aIMOHHO- Mozeneit Ha 6aze SI3BIKOB U TTAKETOB Mojieneit Ha 6ase Y TTaKEeTOB MPUKJIAJIHBIX MoJierneit Ha 6aze
9KOHOMHUYECKUX SI3BIKOB U MTAKETOB MIPUKIIATHBIX SI3BIKOB M TTAKETOB HpOTrpaMM S3BIKOB U TIAKETOB
pa3aenoB TEXHUUECKOW | MPUKIIAJIHBIX porpaMm MPUKIIAJHBIX IPOTPAaMM | MOJETHUPOBAHHUS. MPUKJIAIHBIX IPOTpaMM
JOKYMEHTAIIH JJIs1 IIporpamMm MOJICTUPOBAHHUSL. MOJICTUPOBAHMUSL. MO/JICITNPOBAHHUS.
OCBOEHHS MOJIEIMPOBAHMUS.

TEXHOJIOTHYECKUX
MIPOLIECCOB,
IIOJITOTOBKH
MIPOU3BOJICTBA U
CEPUIHOTO BBIILYCKa
WHHOBAITMOHHOMN
MPOAYKITUH
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Kon

KOIL 1 HAMMCHOBAHUC

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

KOMIIETEHIINU HMHIUKaTOpa pe3ysbTata 00ydeHus 1-2 3 4 5
JOCTHKEHUS 10 AUCTIUILTIHE
xommereHn (MJIK)
Ywmerts: V7 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM YMeeT B COBEpILIEHCTBE
pa3pabaTbIBaTh U pa3pabatbeIBaTh U ypOBHE pa3pabaTeiBaTh | ypOBHE pa3pabaThIBaTh U | BBIOMpATh
peaan30BBIBATH peann3oBBIBATH U pEaJN30BHIBATH peann3oBBIBATH pa3pabaTbIBaTh 1
AJITOPUTMBI AITOPUTMBI AITOPUTMEI AJITOPUTMBI peann3oBBIBATh
MaTeMaTHIECKUX MaTeMaTHYECKUX MaTeMaTHYECKUX MaTEeMaTHIECKUX JITOPUTMBI
Mojeneli Ha 6aze MoJenel Ha Oa3e Mojienelt Ha 6ase MoJieniel Ha 06a3e SI3bIKOB | MaTeMaTH4eCKUX

SI3BIKOB U ITIAKCTOB

S3BIKOB U ITIAKCTOB

S3BIKOB U ITIAKCTOB

1 MaKCTOB NPHUKIAIHBIX

MoJelei Ha 6ase

TIPUKIIATHBIX MIPUKIIATHBIX MPUKJIATHBIX IPOTpaMM | MPOrpamMm SI3BIKOB U MTAKETOB
MIpOrpaMm MporpaMm MOJICTUPOBAHUSI. MOJETUPOBAHUSI. MPUKJIATHBIX TPOTpaMM
MOJICTTHPOBAHUSL. MOJICIUPOBAHMSL. MOJICTTUPOBAHUSI.
Bnagets: B7 Nmeer He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
MPAKTHICCKUN OITBIT MPAaKTUIECKUN OITBIT YpOBHE MPAaKTUICCKUH | YPOBHE MPAKTUICCKUI COBEpILCHCTBE

pa3paboTKy u
peanu3anuu
aNrOpUTMOB Ha 0a3e
SI3BIKOB U [TAKETOB

pa3paboTKu 1
peanu3anin
AITOPUTMOB Ha 0ase
S3BIKOB M [IAKETOB

OTIBIT pa3paboTKu
peanuzanun
ITOPUTMOB Ha 0a3e
SI3BIKOB M [TAKETOB

OTIBIT Pa3paboTKU U
peanu3aiy alropuTMOB
Ha 0a3e S3bIKOB U
MTAKETOB MPUKIIATHBIX

MPaKTUYECKUH OIBIT
pa3paboTku u
peanu3anuu
ANTOPUTMOB Ha 0ase

TIPUKIIAAHBIX MPUKJIAHBbIX MNPUKJIAAHBIX I[IPOTPAMM | IIPOrpaMM SI3BIKOB U ITAKCTOB
mporpamMm ImporpamMm MOICJIMPOBaHUA. MOJCIUPOBaHUA. MPUKJIaJHBIX [IpOrpaMm
MOACJIMPOBAHUA. MOJCJIMPOBAHUA. MOJCJIMPOBAHUA.
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