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1. Ileau u 3a1a4u 0CBOEHUS TUCHUTIIMHBI

Lenb IUCHMIUIMHBI 3aKIIOYAaeTCs B OBJAaJCHUHM (yHIAMEHTAIbHBIMU 3HAHUSMH B
001aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IIPU PEIICHUU HAYUYHBIX U MPUKIIAJHBIX 3ajad.

3amaun JUCIUIUIHHEL:

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

— (¢opMHpOBaHME YMEHUH BbIOOpa apXHUTEKTYpPbl HEHPOHHOW CceTH C Y4&TOM
0COOCHHOCTH pelIaeMbIX 3a/1ad,

— (dopMHpOBaHHE YMEHUI peann30BaTh HEWPOHHYIO CETh C UCIOJIB30BAaHUEM MAKETOB
porpamm;

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

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

MMOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuuiuiiHa OTHOCUTCS K JWCHUIUIMHAM diektuBHOro wmoxyns «Digital & IT.
MammHHOe 00y4eHne U aHau3 JaHHBIX» YacTH y4eOHOro IulaHa, GOpMUpPYyEeMON y4aCTHUKAMU
00pa3oBaTeNbHBIX OTHOIIECHU.

Heo0xoauMbIMu yCITOBUSIMU JUTSI OCBOSHHSI TUCIIMIIIIMHBI SIBIISTFOTCSI:

— 3HaHHE OCHOBHBIX IOHATUH JUCKPETHOW MaTeMaTHWKM, NPHUKIATHONW anredpsl,
BBIYUCITUTENILHOW MaTeMaTHKH,

— 3HaHMEe OCHOB s3blKa MporpamMupoBanue Python, ymenume paspabarbiBaTh
QITOPUTMBI PEIICHHS 3a/1a9 U 3aIMCHIBATh WX HA S3BIKE MTPOrPaMMHUPOBAHUS;

— BIIQJICHUE HABBIKAMH WCIIOJIB30BAHUSI KOMITBIOTEPHBIX TEXHOJOTUH W CpE/ICTB
00paboTku nHpoOpMaIuu.

ConepxaHue AMCLUUIUIMHBI CIY’KUT OCHOBOW JJIi OCBOEHUS TUCHMIUIMH «[IpuknagHbie

3ala4¥ aHaJlin3a JaHHBIX», I TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeZLOBaTCHBCKOﬁ pa6OTBI.

3. Pe3yabTarnl 00yueHHs 10 JHCIUIIIHHE

Hpouecc HU3YyUYCHUA  OUCHUIUIMHBI  HAIIPABJICH Ha (I)OpMHpOBaHI/IC CJICAYIOIIUX

KOMIIETEHIINN:
Tabmuna 3.1
KOH U HAUMCHOBAHUC KO,H U HAUMCHOBAHUC KO,H U HAUMCHOBAHUC pe3ym>TaTa 06yquI/1$1
KOMIIETCHII MU I/IHIII/IKEITOpa JOCTHNXKCHUSA 10 AUCHUIIIIMHE
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komnereHmu (MAK)

VK-1. Cnocoben
OCYIIECTBIIATH KPUTHICCKHIA
aHan3 IPOOIEMHBIX
CUTYyalUi HAa OCHOBE
CHCTEMHOIO IIOJX0/1a,
BBIpa0aTHIBaTh CTPATETHIO
NEUCTBUMN

VK-1.1. Amanuszupyet
MPOOJIEMHYIO CUTYAITUIO
(3amady) ¥ BBIICTACT €€
0a30BBIE COCTABIISIOLIHE.
PaccmartpuBaeT paznuuHble
BapHaHTHI PEIICHUS
TPOOJIEMHO CUTYaIH
(3amaun), pazpabaTbIBacT
ITOPUTMBI UX peaTH3aliH.

3Harth: 31 KIaccHUecKre MaTeMaTUYECKUE
MOJIEITH, IPUMEHSIEMbIE B PA3TMUHBIX
00/1aCTAX YETOBEYECKOM AEATENHHOCTH

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

Bnanmets: B1 Mmeet ombIT IpUMEHEHUS
METOZIOB MaTeMaTHIECKOTO MOACITHPOBAHUS
JUTSl pelIeHNsI KOHKPETHBIX 3aja4
poeCCUOHANBHOM JCSITEIBHOCTH.

VK-1.2. Onpenenser u
OLIEHUBAET MPAKTUYECKUe
MOCTIEACTBHS BO3MOXKHBIX
pelIeHni 3a1a4n.

3HaTh: 32 cOCOOBI IPUMEHEHHS MOJIeNIeH
HEWPOHHBIX ceTel It 00padOTKU
nH(opManuy u pacro3HaBaHusi 00pa3oB

YMeth: Y2 oleHnBaTh KauecTBO 00y4YEeHUS
MoJieield MalIMHHOTO 00yYeHUst;

Bnanerts: B2 texHonorusMu aHaausza u
HUHTEPIIPECTAllNU TOJTYUYCHHBIX JaHHBIX B
obnactu HWHTCJUICKTYAJIbHBIX CUCTCM.

VK-1.3. OcyumiectBiser
CHUCTEMATHU3ALUIO
nH(pOpMaUH Pa3ITMIHBIX
TUIOB AJIS aHAJIN32
MPOOJIEMHBIX CUTYanuni.
BripabatbiBaeT cTpareruio
JIEHCTBUH JUJIS TIOCTPOEHUS
AITOPUTMOB PEIICHHS
MOCTaBJIECHHBIX 3a/1au.

3HaTth: 33 MaTeMaTHYECKHUE,
€CTECTBEHHOHAYYHBIC U COITAIIBHO-
SKOHOMUYECKHE METO/IbI IJIS HCIIOIb30BaHUS
B IpO(eCCHOHATBHON IeITeIbHOCTH

YMmeTh: Y3 pemars HecTaHAapTHBIC
npodeccroHabHBIE 33241, B TOM YHCIIE B
HOBOM WJIM HE3HAKOMOU cpejie U B
MEXIUCIUIUIMHAPHOM KOHTEKCTE, C
MIPUMEHEHNEM MaTEeMaTUIECKUX,
€CTECTBEHHOHAYYHBIX, COIIMAIBHO-
HKOHOMHYECKHX U MPOPEeCCHOHATBHBIX
3HAHUU

Brnaners: B3 HaBbIkaM# TEOPETHYECKOTO U
9KCHEPUMEHTAIBHOTO UCCIIEA0BAHUS
00BeKTOB Npo(heCCHOHATLHOM e TeTbHOCTH,
B TOM YHCJIE B HOBOW MIJIM HE3HAKOMOM cpefie
U B MEXIUCIUIIMHAPHOM KOHTEKCTE

VK-1.4. Bnageet HaBBIKAMU
MIPOTPaMMHUPOBAHHUS
pa3pabOTaHHBIX AITOPUTMOB U
KPUTHUYECKOTO aHAIHM3a
MOJIYYE€HHBIX Pe3yJIbTaTOB.

3HaTh: 34 cOBpeMEHHBIE METObI Pa3pabOTKH
W peajM3aliy alrOpUTMOB MaTeMaTHYECKNX
MoJierneld Ha 0a3e SA3bIKOB M TAKETOB
MPUKIIAJHBIX IPOrPaMM MOJICIHPOBAHHUS.

YmMmeth: Y4 pa3zpabaTeiBaTh U peaqn30BbIBAThH
AJITOPUTMBI MATEMATHYCCKUX Moz[eneﬁ Ha
6ase A3BIKOB U MAKETOB MPUKIATHBIX
IIpOrpamMM MOJEJIUPOBAHUS.

Bnaners: B4 Imeer npakTHYECKHI ONBIT
pa3paboTKU U peaIr3aiuy alrOPUTMOB Ha
0a3e S3BIKOB U MAKETOB NMPUKJIIaJHBIX
POrpaMM MOJIETHPOBAHUSL.

VYK-2. CriocobeH ynpaBisTh
MPOEKTOM Ha BCEX 3Tamax ero
JKU3HEHHOTO LIUKJIa

VK-2.1. ®opmynupyer B
paMKax IOCTaBJICHHOW LeIH
MPOEKTa COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3a/1a4,
o0ecrieunBaroNx ee
noctkenue. Onpenenser
0KUIAEMBIE PE3YIIbTATBI
peuICHUA BbIACJICHHBIX 3a1a4.

3HaTh: 35 MOCTAaHOBKY OCHOBHBIX 3a/1a4
MAIIMHHOTO O0YYEHUs, OCHOBHBIC TIOHATHS U
0a30BbIl MATEMAaTUYECKUI alapaT HEYETKOM
JIOTHKH;, CITOCOOBI THOPHIM3AIIMN METOIOB
BBIYMCIIMTEILHOIO HHTEIIEKTA C
HCIIOJIE30BAHUEM

TPaJUIMOHHBIX METOI0B ONITUMHU3AIINH U
pacmo3HaBaHHs 00pa3oB

YMeTh: Y5 NpoBOIUTH aHATN3 3aa91 IS
BbIOOpA HAMITYUIIIETO METOa
BBIYHUCJIUTCIBbHOTO MHTCJIJICKTA UJIN
THOPUIHOTO METO/Ia, TOAXOISAIIETO JIIS
KOHKPETHOM 3a]1auH;




Bnaners: B5 uncrpymentamu
MPOEKTUPOBAHMS M OLIEHKA Ka4eCTBAa MOAEIEH
HEUPOHHBIX ceTen

YK-2.2. Ilpoextupyer
pelIeHre KOHKPETHOH 3a7auu
MIPOEKTa, BEIOUpast
ONTHMAJIBHBIH CIIOCO0 ee
pEeLICHus, UCXOAS U3
JICHCTBYIOIUX MIPABOBBIX
HOPM U UMEIOIIIXCS PECYPCOB
U OTPaHUYECHUI

3HaTh: 36 OCHOBHBIE aPXUTEKTYPEI
WHC u obnacti X IpIMEHEHHST; OCHOBHBIE
cnocoOrI U ipasmiia obydenus MHC.

YMmeTh: Y6 omleHMBaTh Ka4ecTBO 00yICHUS
Pa3IUYHBIX MOAENei

WHC; monemuposate MHC cpencTBamu
HeliponaketoB Matlab

NNTool.

Bnaners: B6 HaBbikamMu
pelIeHus 3a/1a4 almpoKCUMallUH,
MIPOTHO3UPOBAHUS,
Kiaccu(pUKaIuK JaHHBIX,
pacrno3HaBaHus 00pa3oB

VK-2.3. Pemaet KOHKpeTHbIE
3a7a4 IIPOEKTa 3asBJICHHOTO
KauecTBa U 32 YCTAHOBJIICHHOE
BpeMs

3uaTh: 37 BUIBL, CTPYKTYPY,
MPUHIUIIBI 1 METOABI CHCTEMHON
OopraHu3alui HEWPOHHBIX CETEl;

YMetb: Y7 UCIONB30BaTh OCHOBHBIC
HEHpOHHBIE ceTH I 00paboTKH
HHPOpPMALINH;

Bmaners: B7 meromaMu ananuza u
CUHTE3a IPU CO3/1aHUHU, UCCIEIOBAHUN U
9KCIUTyaTallud HEMPOHHBIX CeTel

ITKC-6 CniocoGHOCTB K
(dhoTorpaMmMeTpuICCKOi
00paboTKe TaHHBIX
JUCTAHITHOHHOTO
30HIUPOBAHUS 3eMITU U3
KOCMOCA, BBITIOJIHCHHE
OT/CJBbHBIX TEXHOJIOTHYECKUX
oreparuii Mo CO3JaHUI0
TEMaTHYECKUX
UH()OPMAITUOHHBIX
MPOJYKTOB U OKa3aHHUIO
YCIyT Ha OCHOBE
HCIIOJIb30BaHUSI JAHHBIX
JUCTAHITHOHHOTO
30HIUPOBaHUS 3eMITH

ITKC-6.3. Ocymiectriser
cO0p, TIOJTOTOBKY U BBOJ
nanHbIx J133; odopmiser
pe3ynbTaT AemuGppUpOBaHHs
KOCMOCHHUMKOB; aHAITH3UPYET
pe3yJbTaThl U KOHTPOJIb
Ka4ecTBa JeIUPPUPOBAHHS
KOCMOCHHMKOB; BBITTOJHSIET
KOMIUIEKC OTIEPAIHii 10
CO3JIaHUIO U OOHOBIICHUIO
TornorpaguIecKux KapT o
BO3JIyLIHBIM, KOCMUYECKUM U
Ha3€MHbIM CHUMKaM
(hoTorpaMmeTprudeCcCKUMH
METOJaMU

3HaTh. COBPEMEHHbIE METO bl Pa3paboTKU U
peanu3anyy aropuTMOB MaTeMaTHUECKUX
Mojiesielt Ha 6a3e S3bIKOB U ITaKETOB
MPUKJIAJHBIX IPOrPaMM MOJAETHPOBAHUSL.

YMeTh: pa3pabaTbiBaTh U pEaU30BbIBATH
ANrOPUTMBI MaTEeMaTHUECKUX MoJieneil Ha
6a3e A3BIKOB U MAKETOB MPHUKIATHBIX
MIPOTPaMM MOJICITHPOBAHHS.

Bnagers: MeeT npakTHUECKUNA ONBIT
pa3pabOTKU U pea3ainy alrOpUTMOB Ha
0ase S3BIKOB U TAKETOB IIPUKIIATHBIX
MIPOTPaMM MOJICITUPOBAHHS.

4. O0beM TUCHUANINHBI

OO0t 00bEM TUCHUILIMHELI COCTABIAET 3 3auéTHBIX eaquHuIbl, 108 yacos.

Taomuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHas paboTa,
dopma
®opma Kypc/ yac. CamocTosiTenbHas N
MIPOMEXKYTOUHOH
o0yueHus CEMECTp [paktiueckne | JlaboparopHsle paborta, gac.
Jlexuuu aTTeCTallun
3aHATHUS 3aHATHU
OuHast 4/7 14 28 - 66 3auéT
3a04Hasl 417 6 10 - 88 3ader

5.1. CtpykTypa JUCUUIUIMHBI.

5. CTpyKTypa u coiep:kaHue JUCHUTIMHBI

ouyHasi popma o0yuenus (OPO)




Tabmuma 5.1.1

n/n

CTpyKTypa JUCIUILINHBI

AynuTopHsle
3aHATHS, Yac.

Howmep
paszena

HaumenoBanue
paszena

JL

IIp.

JIa0.

CPC,
Jac.

Bcero,
qac.

Kon MK

O1eHOYHbIE
cperncTBa

BBenenue B
TEMaTHKY
HCKYCCTBEHHBIX
HEHUPOHHBIX ceTel

ITakeTs! mporpamMm
JUTSL pabOoTHI C
HEUPOHHBIMHU CETSIMU

O6yuenue
HEWPOHHOU ceTH.
HaGops! nanHbBIX

ITonnoces3Has
HEHUpOHHAs CEeTh
IPSIMOTO
pacnpocTpaHeHus
(FNN)

[TocTpoenue
APXUTEKTYPHI
HEHUpPOHHOM! CETH U ee
oOyueHme

Pa6ota ¢ TensorFlow
u Kaggle

VYK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
ITKC-6.3

3amaHue Ha
MPAaKTUYIECK
yio pabory
Ne 1,
BOIPOCHI
IS
3QIIMTEHI,
BOIPOCHI
TecTa

3amaHue Ha
MPaKTHYECK
yiO  paboTy
Ne 2,
BOIIPOCHI
ISt
3aIUTH,
BOIPOCHI
TecTa

3agaHue Ha
MPaKTUIECK
yio paboty
Ne 3,
BOTIPOCHI
IS
3QIIMTEHI,
BOTIPOCHI
TecTa

3amaHue Ha
MPaKTHYECK
yio paboty
Ne 4,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
MPAKTUYECK
yio pabory
Ne 5,
BOIPOCHI
IS
3QILUTEHI,
BOIPOCHI
TecTa

3amanne Ha
MPAKTAIECK
yio pabory
Ne 6,
BOIIPOCHI
IS
3aIUTHI,
BOIIPOCHI
TecTa

AHann3 kadyecTBa
00y4eHHs HeHPOHHOU

YK-1.1.
YK-1.2.

3amanne Ha
MIPaKTUYECK




CCTHU

IIpumenenue

HEUPOHHBIX CeTel
JUIsl pellIeHUs 3a1a41

perpeccun

CBEpTOUHBIE

HEUPOHHBIE CETH

10

10

[IpenBaputensHO

00y4YeHHEIC

HeﬁpOHHHe CETHU

11

11

Heiiponnsie cetu st
3a/1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa

12

12

PexyppenTHbIe
HEWPOHHBIE CETH

11

20

YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
ITIKC-6.3

yiO  paboty
Ne 7,
BOIIPOCHI
JUIst
3aIIUTHI,
BOIPOCHI
TecTa

3amanne Ha
MPaKTHYECK
yiO paboTy
Ne 8,
BOIPOCHI
s
3aIUTH,
BOIPOCHI
TecTa

3amanne Ha
MPaKTHYECK
yio pabory
Ne 9,
BOIPOCHI
IS
3aI[UTHI,
BOTIPOCHI
TecTa

3amaHue Ha
MPaKTHYECK
yio paboty
Ne 10,
BOIIPOCHI
ULt
3IIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
MPAKTUYECK
yio pabory
Ne 11,
BOTIPOCHI
JJIS1 3allIUThI

3amanue Ha
HPaKTHYECK
yio paboty
Ne 12,
BOIIPOCHI
ULt
3aIIUTBHI,
BOIIPOCHI
TecTa

13

3auér

YK-1,
YK-2

Bormpocst
s 3auéra
(B  dopme
TecTa)

Hroro:

14 | 28 -

66

108

3a0uHasi popma ooyuenusn (3P0)

Tab6muma 5.1.2

n/n

CprKTypa JUCHUITIINHBI

AynuTopHsie
3aHATHS, Yac.

Howmep |

HanmenoBanue

J. | Op. | JTa6

CPC,
Jac.

Bcero,
gac.

Koa MIK

O1eHOYHbIE
cpencTea
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pasgena

paszena

BBenenue B
TEMaTHKY
HCKYCCTBEHHBIX
HEHUPOHHBIX ceTel

0,5

0,5

[TakeTs mporpamm
JUTSL pabOTHI C
HEHUPOHHBIMHU CETSIMHU

0,5

0,5

O6yuenue
HEWPOHHOU ceTH.
HaGops! nanHbBIX

0,5

0,5

ITonnoces3Has
HEHUpPOHHAs CETh
HPSIMOTO
pacnpocTpaHeHUs
(FNN)

05

05

[TocTpoenue
APXUTEKTYPHI
HEHUPOHHOMU CETH U ee
oOyueHme

0,5

8,5

Pat6ota ¢ TensorFlow
u Kaggle

0,5

8,5

VYK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
ITIKC-6.3

3amanne Ha
MIPaKTUIECK
yio pabory
Ne 1,
BOTIPOCHI
IS
3aIIUTHI,
BOIPOCHI
TecTa

3amaHue Ha
MPaKTHYECK
yIO paboTy
Ne 2,
BOTIPOCHI
IS
3QIIMTEHI,
BOIPOCHI
TecTa

3agaHue Ha
MPaKTHIEeCK
yio paboTy
Ne 3,
BOIPOCHI
IS
3aIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
MPaKTUIECK
yio paboty
Ne 4,
BOTIPOCEI
IS
3QIMTEHI,
BOTIPOCHI
TecTa

3amanue Ha
MPAKTUYECK
yio pabory
Ne 5,
BOIPOCHI
IS
3QILUTEHI,
BOIPOCHI
TecTa

3aganue Ha
MPAKTUYECK
yio pabory
Ne 6,
BOIIPOCHI
IS
3aIUTHI,
BOIPOCHI
TecTa

Amnanu3 xadecTBa
00y4eHHs HeHPOHHOU
cetu

0,5

8,5

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

3amanne Ha
MPAKTAIECK
yio paboty
Ne 7,
BOTIPOCHI
IS
3QIIMTEHI,




IIpumenenue
HEHUPOHHBIX ceTel
JUISL pETLICHNUS 3a1a91
perpeccun

0,5

8,5

CaépTouHsie
HEHUPOHHBIE CETH

0,5

8,5

10

10

IIpenBapurensHO
00y4eHHbIE
HEWpPOHHBIE CETU

0,5

8,5

11

11

Heliponnsle cetu ans
3amaq 00padoTKU
€CTECTBEHHOT'O S3bIKa

05

8,5

12

12

PexyppeHTHBIE
HEWpOHHBIE CETU

0,5

11

12,5

ITKC-6.3

BONPOCHL
TECTAa

3amanne Ha
MPaKTHYECK
yio pabory
Ne 8,
BOIPOCHI
IS
3QIIMTEHI,
BOTIPOCHI
TecTa

3amaHue Ha
MPaKTHYECK
yIO paboTy
No 9,
BOIPOCHI
IS
3QIIMTEHI,
BOIPOCHI
TecTa

3agaHue Ha
MIPaKTUIECK
yio paboTy
Ne 10,
BOIPOCHI
IS
3aIUTHI,
BOTIPOCEI
TecTa

3agaHue Ha
MPaKTUIEeCK
yio paboty
Ne 11,
BOTIPOCEI
TS 3aLHATEI

3amanue Ha
MPAKTUYECK
yio pabory
Ne 12,
BOTIPOCHI
TSt
3aIUTH,
BOIPOCHI
TecTa

13

3auér

VK-1,
YK-2

Bormpocet
o1d 3adéra
(B  dopme
TECcTa)

Hroro:

10

88

108

5.2. Coneprxanue TUCHUIUIMHBL.

5.2.1. ConeprkaHue pa3aesioB TUCIUTUTHHBI (IUTAKTHICCKUE STUHUIIBI).

Paznen 1. «BBeneHue B TeMaTHKy MCKYCCTBEHHBIX HEMPOHHBIX CETEi». XPOHOIOTHYECKHE
ATalbl pa3BUTUS HEMPOHHBIX ceTeil. Monenb nckyccrBeHHOro HeripoHa Mak-Kamnoka u Ilurca,

[Tepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIOHHbBIE HepoHHble ceTH. CeTH MpsIMOro
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PaCIpOCTPaHEHUsI U CETU C OOpaTHbIMHU CBsA3AMH. IloHsTHE «TiyOOKHE HEHpPOHHBIE CETH» U HX
npeumyiiectsa. Kiaccudukanys HEHpOHHBIX CeTell B paspe3e paclpoCTpaHEHHs CUTHajda WU
rIyOWHBl HEHpOHHOH ceTu. 3agaud, pemaeMble TIIyOOKMMH HEWPOHHBIMH CceTsMH. DyHKIUH
aktuBaru. OOopynoBaHue, NpuMeHseMoe s HehpoHHbIX ceteil. CUDA — mporpaMMHBIi
untepdeiic it GPU ot komnanuu NVIDIA.

Paznen 2. «[lakersl mporpamMm st pabOTBl ¢ HEWPOHHBIMH ceTaMu». O030p MakeToB
nporpamm. [Takers! i pabotel ¢ ganabiMU. [Takerst NUMPY u Pandas. Ilakers! s MalmHHOTO
obyuenus. JIucrpuOyruB Anaconda, makersr JupyterLab, Jupyter Notebook. buGmrorexku Python
JUISL MOZIEIMPOBaHMs M 00ydeHus HeliponHoi cetu. [Takersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenne HeiiponHoit cetn. HaOoper maHHbIX». OOydeHHE C y4dHTElEM,
oOyueHue Oe3 yuurens, o0ydeHHE C HOAKPEIUIEHHEM. AJTOPUTM OOpaTHOIO pPaclpoCTPaHEHUs
ouOku. Tumsl 3a1a4, 3(h(EKTUBHO pelIaeMbIX C MOMOIIBIO TITyOOKHX HEMPOHHBIX ceTel (3amauu
pacno3HaBaHMs, 3aaud KJIacCHM(MKAIWMK, 33/1a4d PErpeccuy, 3ajaud kiactepusanun). HaGopsl
JaHHBIX U1l O0y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUYHBIC, TECTOBBIC M IPOBEPOYHBIC JTAHHBIC.
Bo3morkHocTH nakeToB 110 pabote ¢ Habopamu JaHHbIX. [TonsTre smoxu o0yyenus. Ilonck HabopoB
JIAHHBIX M3 Pa3UYHbIX UcTOUHUKOB (Githab u mpyrux).

Paznen 4. «[lonHocsi3Has HelipoHHast ceTh npsMoro pactpocrpanenus (FNN)». Anamu3
Habopa JaHHBIX C TOYKM 3PEHHUs JalbHEHIEro NnocTpoeHus HeWpoHHOH ceru. KonmyecTtBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INTyOOKHX
HellpoHHbIX ceteid B TensorFlow.

Pa3znen 5. «IloctpoeHne apXUTEKTypbl HEHPOHHOM ceT U ee oOydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yskuuu noteps u
ONTUMHU3ATOPbl 00yueHUs. DPYHKUUHU MOTepb M onTuMuzatopsl o0ydeHus. Dynkuum SGD,
RMSprop, Adam. Pacnio3naBanue npeameroB ofex sl — Habop nanHbix MNIST. TIpenckazanue
00y4eHHOI HeMpOoCeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKIMH U TapaMeTpbl 00BEKTOB
rny0okux HedpoHHbIX cereit B TensorFlow. Pabora ¢ mmatdopmoii Kaggle. BosmoxuocTn
cepuca. OcHoBHOI pyHkumonan mardopmsl Kaggle. CopesaoBanus va Kaggle.

Paznen 7. «AHanu3 kadectBa 00ydeHUss HEUPOHHOU ceTn». OTeHKa pealbHOTO KayecTBa
MOJIEId HEUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «TepeoOydyeHne» HEHPOHHOW CETH.
Onpenenenue nepeoOydeHHs U METO/IbI OOPHOBI ¢ HUM.

Paznen 8. «IIpuMeHeHre HEHPOHHBIX CeTeW Ui peLIeHHs 3aJaud  PEerpecCHm.
[IkanupoBaHWe W HOpPMATW3allMsl BXOAHBIX [aHHBIX. BBIOOp MeTpHK KadecTBa, (yHKIHN

OomuOOK U AdKTUBallM1 B 3aBUCHUMOCTH OT pemaeMoi/'I 3aga4u.
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Pazgen 9. «CépTounbie HelpoHHbIE ceTn». CpaBHEHHME IOJTHOCBSI3HOW M CBEPTOYHOM
HEHPOHHBIX CETeW MpH pelIeHUH 3aay pacro3HaBaHus n3o0paxenuil. SAapo ceépTku. Marpuia
n3o0paxxenuii. Cnou cBEpTKM U cinou noABbIOOpkH. Mucrpymentsl Keras u TensorFlow,
KOTOpbIE TO3BOJISIFOT IOCTPOUTH CBEPTOUHYIO HEWpPOHHYIO ceTh. CBsi3p MEXIy Habopamu
JAHHBIX W apxXuTeKTypol HeWpoHHou cetu. HaGop nmamnpix CIFAR-10. Apxutekrypa
cBéprounoit cetu LeNet 5.

Paznen 10. «IIpenBaputensHo  oOyueHHBIE  HEHpoHHBIE  ceTu». llpemmymiecTBa
UCIOJIb30BAaHUS IIPEBAPUTEIILHO OOYYEHHBIX HEHpoHHBIX cereil. HelpoceTn, o0ydueHHbIe Ha
Habope manHbIx ImageNet. O630p COBpEeMEHHBIX NPEIBAPUTEIBLHO OOYYEHHBIX ApPXHUTEKTYP
HEHPOHHBIX CeTeH M pelleHHs 3aJaud pacro3HaBaHus u3oOpaxenuil. IIpenBapurensHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HelpoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha Hpumepe NpeABapUTEIbHO 00yYEeHHON HEWpOHHOMH
cetu VGG16.

Paznen 11. «HeliponHsie cetn i 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKa». BBenenue B
00pabOTKy €CTeCTBEHHOTO S3bIKa. AJTOPUTM TOJATOTOBKHA TeKcTa (IPUBEICHHE TEKCTa K
€MHOMY PETUCTPY, OUUCTKY TEKCTAa OT JIMIIHUX CHUMBOJIOB, TOKCHM3ALUHUS TEKCTA, Pa3METKY
CJIOB I10 YaCTSIM peyd, IPUBEJCHHUE CIOB TEKCTa K HOPMAJIbHOM (hopMme, BeKTOpHU3alys). 3a1aun
00pabOTKH €CTECTBEHHOTO SI3bIKa. APXHUTEKTYpPbl HEHPOHHBIX CETeH, NPUMEHSEMBIX MpH
pelieHny 3a1a4 oOpabOTKM €CTECTBEHHOIO f3bIKa - CBEPTOYHBIE OJJHOMEPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHbie HelfiponHblie cet (RNN).

Pa3znen 12. «PexyppeHTHbIE HEHPOHHBIE CETU». APXUTEKTYPhl PEKYPPEHTHBIX HEHpPOHHBIX
ceTel, MPUMEHSIEMBIX JUTS pellieHns pakTudeckux 3amad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl U(pOBBIX MPEICTaBICHUI TEKCTA!
YaCTOTHBI ~ MOJXOJ,  TEeMaTW4YeCKOe  MOJEIUPOBAaHME,  JUCTPUOYTHBHAs  CEMaHTHKA.
Nuctpymentapuii Keras u TensorFlow i moctpoenust Mojeny pekyppeHTHOH HeHpOHHOM certy,
pemarorieit 3anady kiaccudukamu TekcToB. [loctpoenue Helipocereit ¢ apxutekrypamu LSTM u

GRU na ocnoge makeroB Keras u TensorFlow.

5.2.2. CopeprkaHue MUCIUTUIMHBI TT0 BUIAM YI€OHBIX 3aHSTHI.

JleknnoHHbBIE 3aHATHSA

Tabmuma 5.2.1
Ne | Homep paznena O0ObewMm, yac. Tena nexum
n/n gucuuiuieel - | OO | 300 | O3P0
1 1 1 0,5 - BBeneHne B TeMaTHKy UCKYCCTBEHHbBIX HEMPOHHBIX CETEH
2 2 1 0,5 - [TakeTsl nporpamMm asst paboThl ¢ HEHPOHHBIMH CETSIMH
3 3 1 0,5 - OOy4enue HelipoHHO# cetn. Habopbl naHHBIX
4 4 1 0,5 - ITosmHOCBsI3HAs HEWPOHHAS CETh MPSIMOTO PaCPOCTPAHEHUS
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(FNN)
5 5 1 0,5 - [TocTpoeHue apXUTEKTYpbl HEHPOHHOM CeTH U ee 00y4eHHe
6 6 1 0,5 - Pa6ora ¢ TensorFlow u Kaggle
7 7 1 0,5 - Amnanu3 kauecTBa 00y4eHHs HEHPOHHOU CEeTH
8 8 1 05 i [IpumeHeHne HEHPOHHBIX CEeTeH /ISl pelIeH s 3a/1a41
perpeccuu
9 9 1 0,5 - CBépTOUHBIC HEWPOHHBIE CETH
10 10 1 0,5 - [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETH
11 11 1 0,5 - HeiiporHsie cetn ais 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 3 0,5 - PexyppeHTHBIE HEHPOHHBIE CETH
Htoro: 14 6 -
JlabopatopHbie padoThI
JIaGopaTopHbie 3aHATUS YI€OHBIM IJIAHOM HE MPETyCMOTPEHBI.
HpaRanecKne 3aHATHUSA
Tab6muua 5.2.2
Ne Homep pasnena Obnem, sac. Tema 1abopatopHO pabOTHI
/1 qjucuumiieel - | OP0 | 300 | 0300
1 1 2 0,5 - [TporpammupoBaHue npocTeiiieii Heiipocetn Ha Python
2 2 2 0,5 - Pabora ¢ makeramu si3pika Python: NumPy, Pandas
3 3 0,5 - Pabora ¢ Habopamu JTaHHBIX
4 4 2 0,5 - [TocTpoenue noJHOCBA3HON HEMPOHHON CETH MPSIMOTO
pacnpoctpanerns (FNN)
5 5 2 1 - ITocTpoeHne apXUTEKTyphl HEHPOHHOMN CeTH M ee 00yIeHHE
6 6 2 1 - Pabora c Kaggle
7 7 2 1 - AHanu3 kadecTBa 00y4eHHs HepoHHOI ceT. boprba ¢
nepeoOydeHHEM
8 8 2 1 - [TocTpoenne HEHPOHHOM ceTH A pelIeHUs 3a1a4u
perpeccuu
9 9 2 1 - [TocTpoeHre cBEPTOYHOM HEHPOHHOM CETH
10 10 2 1 - Pabora ¢ npenBapuTeIbHO 00Y4EHHBIMA HEHPOHHBIMH
CeTsIMU
11 11 2 1 - W3yuenne HeHpOHHBIX ceTeil [u1d 3a1ad 00paboTKu
€CTECTBEHHOTO SI3bIKa
12 12 6 1 - [TocTpoenne peKyppeHTHON HEMPOHHOH CeTH
Uroro: 28 10 -
CamocrosiTeabHast paﬁoTa CTyJa€eHTa
Tabmumna 5.2.3
Ne Homep O0nbewMm, yac.
w paznena Tema Bug CPC
OUCLMIINHBI (6]0]0) 300 (6]0]0)
BBenenue B rematuky [Moaroroska K
1 1 4 6 i HCKYCCTBEHHBIX HEHPOHHBIX MIPaKTHYECKUM  paboTam,
cete odopmiIeHHE OTYETOB IO
MIPAKTHIECKUM paboTam
[Taketsr mporpamm 11t pa6boTet ¢ | [ToaroroBka K
2 2 4 6 i HEWPOHHBIMH CETSIMU MPaKTHYECKUM  paboram,
opopMIICHHE OTYETOB IO
MIPAKTHIECKUM paboTam
OO0yueHre HEHPOHHOU CeTH. IToaroroBka k
3 3 4 6 ) Ha6opsr nanHbIX MIPAKTHIECKUM paboTam,
odopMIICHHAE OTIETOB IO
MIPaKTHYECKUM paboTam
4 4 4 6 ) IonHocBs3Has HelipoHHas ceTb | Iloaroroska k
IPSIMOTO pacipoCTpaHEeHHs IIPaKTHYECKUM paboram,
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(FNN) odopmileHnEe 0TYETOB IO
MIPaKTUIECKUM paboTam
[TocTpoenue apXuTeKTypsbl Iloaroroska k
5 5 4 6 HEHPOHHOM CeTH U ee O0y4UeHHEe | TMPaKTHUECKUM paboTam,
odopmIIeHEe OTIETOB O
MPAKTHIECKUM paboTam
Pa6ora ¢ TensorFlow u Kaggle [oxaroroBka K
6 6 4 6 MIPaKTHIECKUM paboTam,
odopmIIeHEe OTIETOB MO
MIPaKTHYECKUM paboTam
AHanu3 KkauecTBa 00y4eHHs [Moaroroska k
7 7 4 6 HEWPOHHOMW CeTH MIPaKTHYECKUM paboTam,
o opMIICHHE OTYETOB IO
MIPaKTHYECKUM paboTam
IIpumenenue HelipoHHbIX cereld | IloaroroBka k
8 8 4 6 JUISL pEILICHNUS 3a]]a4k PETPECCUH | TIPaKTUYECKUM paboTam,
o opMIICHHE OTYETOB IO
MPAKTHIECKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IloaroroBka k
9 9 4 6 MIpaKTHYECKUM padoTram,
oopmileHHE OTYETOB IO
MIPaKTHYECKUM paboTam
[TpenBapuTensHO 00yUIEHHBIE IMoaroroska k
10 10 4 6 HEWPOHHBIE CETH MIpaKTHYECKUM padoTram,
oopMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
Heiiponnsie cetu nis 3ana4y IloaroroBka k
11 11 4 6 00paboTKU €CTECTBEHHOTO NpaKTHYECKUM paboTam,
A3bIKa odopmileHHE 0TYETOB IO
NpaKTHYECKUM padoTaM
PexyppenTHble Heiiponnsie cetu | [loaroroBka k
12 12 10 10 NpaKTHYECKUM paboTam,
oopmileHHE OTYETOB IO
MIPaKTHYECKUM paboTam
15 1-12 12 12 1-12 IMoxroroBka k 3a4ety
HUroro: 66 88

5.2.3. llpenomaBaHue AMCHUIUIMHBI BENETCS C TNPUMEHEHHEM CIEAYIONNX BHUJIOB

O6paBOBaTeJ'IBHBIX TEXHOJIOTHH:

—  BU3yaIM3alus y4yeOHOro marepuaja B O(HCHOM NHakeTe B JHUaJIOrOBOM pEXHME

(J'IeKI_II/IOHHHe BaHHTI/Iﬂ);

— paboTa B MaJbIX Tpynnax (mpakTHYecKue padboThl);

—  UHIUBHIyaIbHBIC 3a1aHus (pakTUYecKue paboThI).

6. TemaTnka KypcOBBIX IPOEKTOB

KypcoBble npoekTsl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

KonTtposabHbie padoTsl

KOHTpO.HLHBIC pa60TBI y‘-IC6HLIM IJIaHOM HC MPCAYCMOTPCHBI.

8. OueHka pe3yJibTATOB OCBOEHHUS THCHUTIINHBI
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8.1. Kputepun oleHMBaHUs CTENEHU MOJHOTHI M KadecTBA OCBOCHMs KOMIIETEHLUH B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yibTaTaMH 00yueHus npuBeneHs! B [lpunoxennn 1.
8.2. PeiiTuHroBasi cucreMa OIICHMBAaHUS CTENCHH IIOJHOTHI M KadyecTBa OCBOCHUS

KOMITETCHIIMH 00yJaromuxcs 09Ho popMbl 00yueHust npeacTapieHa B Taosmie 8.1.

Tabmuua 8.1
Ner/m | Buibl MEpOTIPHUSTHIA B pAMKaX TEKYIETO KOHTPOJIsI | KosunuecTBo 6amnos
2 cemecTp

1 Tekyasi aTTecTalus
1 [Ipaktryeckas padora Nel-4 0-20
2 KonrpounbHslii Tect Nel 0-10
HTOT'O 3a nepByIo TEKYIIYIO aTTECTAIHIO 0-30

2 TeKyIas aTTecTalus
3 [Ipaktryeckas padora Ne5-8 0-20
4 KonrpounbHsblii TecT Ne2 0-10
HTOI'O 3a BTOPYIO TEKYIIYIO0 aTTECTAIHIO 0-30

3 TekyImas arTecTaIus
5 ITpakTuyeckas padora Ne9-12 0-20
6 Kontposbasiii TecT N3 0-20
NTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuedHo-MeToaMueckoe U HHGPOPMALMOHHOE 00ecnedeHne TUCIUTTHHBI

9.1. ITepeuyens pexoMeHTyeMOH JIUTepaTypsl npeacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIE TpOodecCHOHaTIbHbIE 0a3bl TaHHBIX U WH(POPMAIOHHBIE CIIPABOYHBIC
CHCTEMBI

— CobGctBennas moaHotekcroBas 6asa (IT6J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubnuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
WM. T'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

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

— Hayuno-texnuueckas Oubnuoreka ®PI'BOY BIIO «YXTHHCKMI TOCYAapCTBEHHBIN
TexHUueckuil yauBepcute» http://lib.ugtu.net/books

— baza pannpix KoHcynmbTaHT cTymeHTa «OJEKTpOHHAs OHONMOTEKAa TEXHUYECKOTO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-6nbMMoTeuHast cucrema IPRbooks http://www.iprbookshop.ru/

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

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

— 000 «PYHDBb» http://elibrary.ru/

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

— HanuonanpHas QJICKTPOHHAA oubnmoTexa
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9.3. JIunieH3noHHOE U CBOOOJHO PaCIpOCTPaHIEMOE MPOrPaMMHOE OOECIeYeHHE, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepI/IaJ'[LHO-TeXHI/I‘leCKOC odecmeyeHue AUCHHUIIIMHBI

HOMCH_IGHI/IH JJIs1 ITPOBEACHU A BCEX BUIOB pa6OTI>I, npeaAyCMOTPCHHBIX y‘IC6HI)IM IIJIaHOM,

YKOMIUICKTOBAHbI HGO6XOI[I/IMBIM O60py,[[0BaHI/IeM U TEXHUYCCKUMU CPEACTBAMU O6y‘IeHI/I${.

Tabmuma 10.1

[lepedens obopynoBaHUs,

HepequL TCXHUYCCKUX CPCACTB O6y‘IeHI/I$I, H€06XOI[I/IMLIX JJIA OCBOCHUA

Ne i/mt HEO0OXOIUMOTO ISt JHCLUATUTHHBL
OCBOEHMS JUCUUIUINHBI (IeMOHCTpaIOHHOE 000PyI0BaHNE)
KoMIUIeKT ~ MyJNbTUMEIUITHOrO  OOOpYMOBAHHS: MPOCKTOP, DKpaH,
1 - KOJIOHKH,  HMHTEpPaKTHBHasg  JOCKa, IEPCOHAILHBIE  KOMIIBIOTEPHI.

JlokasibHasl U KOPIIOPATUBHAS CETh.

11. Meroauyeckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue YKa3aHHs 110 IOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.

HpaKTI/I‘leCKI/IC 3aHATUA CHOCO6CTBYIOT YFJ'IY6J'IéHHOMy HN3YUCHHUIO OUCHUIUIMHBI H

CIyXaT OCHOBHOW (hOpMOM TOABEJACHUS HUTOTOB CaMOCTOATEIbHOM padOThl CTYACHTOB.

OcHoBHasl 1LIeJb MPAKTUYECKUX

3aHSITUN 3aKJIIOYAeTCsl HE TOJBKO YINIYOUTh W 3aKpEHUTh

TCOPCTUUCCKHUEC 3HAHUS, HO U C(I)OpMI/IpOBaTB IMMPAKTUYCCKUC KOMIICTCHIINUH, HeO6XOZ[I/IMBIe

OyIyLIUM CIIeIHATUCTaM.

Ha MPAKTUYCCKUX 3aHATHAX MTPUBETCTBYCTCA AKTUBHOC Y4JYaCTHC B O6CY)KI[€HI/II/I

KOHKPETHBIX CHUTYalluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOAUTh Hauboisee

B(I)q)CKTI/IBHBIe peuieHud MMOCTABJIICHHBIX Hp06J'IeM, YMCTb HAXOIUTb MMOJIE3HBIN JOIIOJHUTEIbHBIM

MaTepHrall o0 TCMAaTUKE 3aHATHH.

MarucTtpanTy peKOMEHyeTCsl CIEYIOIasl CXeMa IOATOTOBKHU K 3aHATHIO:

1. [IpopaboTaTh KOHCHIEKT JIEKIIHIA;

2. I3yunTh peKOMEHI0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX CPOPMYIMPOBATH BOIIPOCH! K PENOIaBaTeIo

4. Tlocne BbIIOMHEHUS JAOOPATOpPHOM pabOThl OPOPMHUT OTUET U MOATOTOBHUTHCS K

3aluTe.

JUCHUITIINHBI.

11.2. Mertoauueckue YKa3aHus 110 OpraHu3anuu CaMOCTOSITEIbHOM pa6OTBI.

CamocrosarenbHas paboTa SBISETCS OAHOM W3 BakHEHIIUX (opM H3yueHHs 000t

OHa 1O3BOJIIET CHUCTEMAaTU3UpPOBaTh U YIIIYOUTh TEOPETUYECKUE 3HAHMUS,
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3aKpeNUTh YMEHHS M HaBBIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHHH I0JIb30BaThCs HAYYHOW H
yuyeOHO-MeToIuuecKoil  nutepaTypoil.  Ilo3HaBaTenmpHast ~ JAEATENBHOCTH B IIpOLIECCE
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTHBHOCTU H
CaMOOPIraHU30BaHHOCTH.

B yue6GHOM mporecce BBIAEIAIOT JBAa BHJA CAMOCTOSATENBHOM pabOThI: ayJUTOpHAas U
BHEAYJAUTOPHASI.

AynuTopHas caMOCTOsITeNIbHas paboTa MO IUCIMIUIMHE BBIIOJHIETCS Ha Y4eOHBIX
3aHATHUSAX 10J] HENOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOIaBaTENs U 110 €ro 334aHUIO.

BueaynuropHas camocrosiTenbHas ~paboTa MarucTpaHTOB — IPEJCTaBiseT CcoOoMH
JIOTHYECKOE TPOJODKEHUE ayIUTOPHBIX 3aHATHHA. 3aTpaTbl BPEMEHHM HA BBINOJHEHHE 3TOM
paboThl perjaMeHTUPYIOTCA pabouuM Y4eOHBIM IUIaHOM. Pexum paboThl BBHIOMpAEeT cam
o0yyaroImuiicss B 3aBUCUMOCTHU OT CBOUX CIIOCOOHOCTEH M KOHKPETHBIX YCIIOBHM.

CamocrodTrenbHas paboTa MOXET OCYILECTBIIATHCS HMHIMBUAYaIbHO WU TPYyNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIeTH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIbHOU
paboThI, YpPOBHSI CIIOKHOCTH, YPOBHSI yMEHUI MarvCTPaHTOB.

CamocrodrenbHas padoTa BKIIOUYaeT B ceOs paboTy ¢ KOHCIIEKTOM JIEKIUH, U3ydyeHUe U
KOHCIIEKTUPOBaHHE pEKOMEH1yeMOi JUTEPATypHl, MOJrOTOBKA MYJIbTUMEINA-
COOOIICHNI/IOKIIAIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHE 3a/1a4 M yIMPaKHEHUN
no oOpa3iy, pelieHHe BapHaTUBHBIX 3a/a4, BBIIOJHEHHE YEPTEkKEH, CXEM, pacueToB
(rpacdmyeckux paboT), pelIeHHe CUTYaLMOHHBIX (MPO(ecCHOHANBHBIX) 3ajad, MOATOTOBKA K
JICIOBBIM UTpaM, MPOEKTUPOBAaHWE M MOJCIUPOBAHHE PA3HBIX BHUJOB M KOMIIOHEHTOB
podeCCHOHATILHOM IeATETFHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadOTy U Jp.

KoHTponb pe3ynpTaToB BHEAYAUTOPHONW CAMOCTOSATEIBHON pabOoThl MATUCTPAHTOB MOYKET
OCYILECTBIIAATHCSL B Mpejesax BPEMEHHU, OTBEJIEHHOIO Ha O0s3aTelibHble y4eOHbIE 3aHATUS IO
JUCLUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO paboTy MAariucCTpaHTOB IO AMCLUIUIMHE,

MO’KET IPOXOJUTh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOM opMme.
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[Ipunoxenue 1

I[Inanupyemble pe3y/bTaThbl 00yueHHs 1Jis1 GOPMHUPOBAHMS KOMIIETEHIIMU H KPUTEPUH UX OLleHMBAHUS

Jucuunuimna: HeliponHsle cetu
Hanpasnenue noaroroku: 21.03.02 3eMieycTpoiCcTBO U KaaacTphbl
Hanpasnennocts (mpoduis): ['oponckoit kagactp, Kagactp HenBI»KUMOCTH

Kon
KOMIIETCHIINH

Kon n HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHHS

kommeTermn (1K)

Kon n HaumMeHnoBanue
pe3yibTata 00y4eHus
0 JUCIIUTUTHHE

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VK-1. Cnocoben
OCYIIECTBIIAT
KPUTHUYECKUI
aHaJIH3
TIPOOIEMHBIX
CUTyallui Ha
OCHOBE
CHUCTEMHOT'0
MOJIX0/1a,
BbIpabaThIBaTh
CTpaTeruio
HEeUCTBUI

VK-1.1. Ananuzupyer
MIPOOIEMHYTO
CUTYyaIumo (3a1a4y) u
BEIZIEIISIET ee 0a30BEIC
COCTaBJIAIOIITHE.
Paccmarpusaer
pas3yInuHbIe BapUaHTBI
peleHust mpodIeMHOI
CUTYyaIuH (3a1a4n),
pa3pabaTbIBacT
AITOPUTMBI UX
peann3anum.

3uath: 31
KITACCUYECKIE
MaTeMaTHYECKHE
MO/JICITH, TIPUMEHSIEMbIE

He 3maer ximaccudeckue
MaTeMaTHYECKUe

MOJIeNH, IPUMEHIEMBIE
B Pa3IMIHBIX 00JIACTAX

3HaeT HAa HU3KOM
YPOBHE KIIACCHUYECKHE
MaTeMaTHYeCKHe
MO/ICITH, TIPUMEHSIEMBbIE

3HaeT Ha cpeHeM
YPOBHE KIIACCHUYECKHE
MaTeMaTHYeCKHe MOJEIH,
MIPUMEHSIEMbIC B

3HaeT B COBEPIIICHCTBE
KJTaCCHYCCKUE
MaTeMaTHYeCKUe
MOJEIH, TIPUMEHSIEMbIC

B Pa3NIMYHBIX O0NIACTAX | YEIOBEYECKOU B Pa3IIMYHBIX OONIACTAX | Pas3IIYHBIX 00TACTIX B Pa3MUYHBIX 00JIACTIX
YeJI0BEUECKOU JIeSITETbHOCTU YeJI0BEUEeCKOU YeJI0BEUECKOU YeJI0OBEUECKOU
JACATCIBbHOCTHU JCATCIABHOCTHU JCATCIABHOCTHU JCATCIIBHOCTU

Ymers: V1 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
MoudUIMPOBaTh Mo dUIMPOBaTh YpPOBHE ypoBHE Moau(UIIMPOBaTh | BBEIOHpATh
KJIACCUYECKHUE KJIaCCHUYECKHUE MOTU(PHUIIUPOBATH KJIACCHYECKHUE MOJIU(PHUIIIPOBATH
MaTeMaTHYECKHE MaTeMaTHYECKUE KJIACCHUYECKHUE MaTeMaTHYCCKUE MOJICNIA | KJIACCHYCCKUE

MOJICNH ISl PEeTICHHS MOJICNH ISl pEeTCHHS MaTeMaTHYECKUE IUTSL peIICHUS MaTeMaTHYeCKUe

KOHKPCETHBIX 3a1a4

KOHKPCETHBIX 3ada4

MOACIN IJIs1 pEHICHUA

KOHKPETHBIX 3ada4

MOJACIHN JJId PEHICHUS

poeCCHOHATBHOM po¢eCCHOHATBHOM KOHKPETHBIX 3a/1a4 po¢heCCHOHATBHOM KOHKPETHBIX 331124

JIeATEeIILHOCTH JIeATEeIILHOCTU po¢heCCHOHATBHOM JIeATEeIILHOCTU npogeCCHOHATBHOM
JIeATEeILHOCTU JIeSITEIbHOCTH

Bnagers: Bl Umeer He BimageeT onsIT Bnaneer Ha HU3KOM Bunaneer Ha cpeHeM Biageer B

OTIBIT IPUMEHEHUSI
METO/IOB
MAaTEMATHYCCKOI'O
MOACIMPOBAHUA I
peUICHUA KOHKPETHBIX
3ajaq
npodeccruoHaTbHOM
JICSITEIIBHOCTH.

MPUMEHEHHS METOI0B
MaTeMaTH4YCCKOI O
MOJCIUPOBAHUSA JJIA
PpeUICHUA KOHKPETHBIX
3aau
npoQeCcCHOHATBHOM
JESATELHOCTH.

YPOBHE OIIBIT
MPpUMCHEHUA METOI0OB
MaTeMaTH4YCCKOI O
MOJCIUPOBAHUA IJIA
PeUICHUA KOHKPETHBIX
3aja4
npodeccuoHaTbLHOM
JICSITETPHOCTH.

YPOBHE OIIBIT
MPpUMCHEHUA METOI0B
MaTeMaTH4YCCKOT O
MOJCIUPOBAHUA JIJIA
PeHICHUA KOHKPETHBIX
3a/1a4 IpoQEeCCUOHATBHOM
JEATELHOCTH.

COBEPIIEHCTBE OMBIT
MMPUMEHCHUA METOI0B
MaTEMaTHYCCKOI'O
MOJEIUPOBAHUA [T
peUICHUA KOHKPETHBIX
3agaq
npodeccrnoHaTbHOM
JIESITETBHOCTH.




Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermyn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

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

3Hath: 32 c1ocoObI
NIPUMEHEHUS MOAEEH
HEHUPOHHBIX CETEH I
00paboTkn
nHpOpPMALIU 1
pacro3HaBaHUs
00pa3oB

He 3naet crroco6n1
NIPUMEHEHUS MOAETIEH
HEHUPOHHBIX CETEU ISt
00paboTkn
nHpOpMAN 1
pacrno3HaBaHHS
00pasoB

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAETIEH
HEHUPOHHBIX CETEU ISt
00paboTkn
nHdopmanuu u
pacrio3HaBaHusi 00pa3oB

3HaeT Ha cpenHeM

YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIEN
HEHUPOHHBIX CETEN ISt
00paboTku nHGOpMAaIIH
U pacrio3HaBaHUs 00pa3oB

3HaeT B COBEPIIICHCTBE
crocoOBI IPUMEHEHUS
Mozeneil HeWPOHHBIX
ceTelt A 06paboTKH
nHPOPMALINHU H
pacrio3HaBaHuUs
00pa3oB

VYMmeTh: Y2 olleHUBaTh
Ka4yeCTBO OOYUCHUS
MOJeJIeH MaIlIMHHOTO
00yueHwUs;

He ymeer onenuBarb
Ka4yeCcTBO OOYYCHUS
MO/JIeel MalllMHHOTO
o0yucHHS;

YMeeT Ha HU3KOM
YpOBHE OLICHUBATh
Ka4yecTBO 00yUeHHUS
MoJieJiel MallIMHHOTO

YMeer Ha cpenHeM
YPOBHE OLIEHUBATh
Ka4yecTBO 00yUCHHUS
MojieJiel MallIMHHOTO

YMeeT B COBEPILECHCTBE
BBIOMPATh OLICHUBATh
Ka4yecTBO 00y4YeHUs
MOJeJIEH MAlIMHHOTO

o0yueHus; o0yueHus; 0o0yueHus;
Bnagets: B2 He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
TEXHOJIOTUSIMY aHANIN3a | TEXHOJOTHSMH aHAJH3a | YPOBHE TEXHOJOTHUSIMHU YPOBHE TEXHOJIOTHAMHU COBEPILICHCTBE

U MHTEPIPETaIuu
MOJYYEHHBIX JAHHBIX B
obnactu

U MHTEPIIPETaluu
MOJYYEHHBIX JAHHBIX B
obmacTu

aHaJIn3a u
HUHTCpIIpETAlluN
NOJTYYCHHBIX TaHHBIX B

aHaJIn3a u
HUHTCpIIpETAllun
MOJTYYCHHBIX TaHHBIX B

TCXHOJIOTHAMHU aHaJIn3a
1 MHTCPIIpECTAllH
IMOJYYCHHBIX TaHHBIX B

HHTEIUICKTYaIbHBIX HHTEIUICKTYaTbHBIX obnacTu obnacTu obnactu
CHCTCM. CUCTCM. HUHTCJIJICKTYaJIbHbBIX HWHTCJIJICKTYaJIbHbBIX HWHTCJUICKTYaJIbHbIX
CHCTEM. CHCTEM. CHCTEM.

YK-1.3. OcymectBnser | 3HaTh: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE
CUCTEeMaTH3aLUIO MaTeMaTH4ecKue, MareMaTHYecKHe, yYpOBHE YpOBHE MaTeMaTH4ecKhe, | MaTeMaTHYecKHe,
I/IH(bOpMaL[I/II/I €CTCCTBCHHOHAYYHBIC U €CTCCTBCHHOHAYYHBIC U MaTE€MaTU4YCCKUC, €CTCCTBCHHOHAYYHBIC U C€CTCCTBCHHOHAYYHBIC U
Pa3JINYHBIX TUIIOB JJIA COIHAJIbHO- COIIMAJIbHO- €CTCCTBCHHOHAYYHBIC U COIIMAJIbHO- COLIHMAJIbHO-
aHaIIN3a IPOOIEMHBIX 9KOHOMHUYECKHE 9KOHOMHYECKHE COIMANIbHO- 9KOHOMHUYECKHE METOJIbl | SKOHOMHYECKHE
CHTYaLHUH. METOIBI ISt METOIBI ISt 9KOHOMHUYECKHUE JUTSL NCTIOJTE30BaHMS B METOIBI IJIsI
BeipabaTbiBaeT UCIIONB30BaHUs B HCIIONB30BaHUS B METOJIBI IS npodhecCHOHABHOM UCIIOTE30BaHMS B
CTpAaTErHIo IeHCTBUI npodhecCHOHATBHON npohecCHOHABHOM UCIIOB30BaHUS B JeATEIEHOCTH npohecCHOHATBLHON
JUISL IOCTPOCHHS JeATEIEHOCTH JeATEIEHOCTH npodhecCHOHABHOM JeSTEeIbHOCTH
ANTOPUTMOB PEILCHUS JeATEINEHOCTH
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

MOCTABJICHHBIX 32/1a4.

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

Ywmers: Y3 pemats
HEcTaHJapTHbIE
po¢ecCHOHATbHEIC
3a71a4d, B TOM YHCIE B
HOBOM WJIM HE3HAKOMOM

He ymeer pewath
HEecTaHIapTHbIE
po¢eCCHOHATbHEIC
3a7ja4d, B TOM YHCIC B
HOBOM MJIM HE3HAKOMOM

YMeer Ha HU3KOM
YPOBHE pelnIaTh
HecTaHIapTHbIE
po¢eCCHOHATIHHEIC
3a7a4yd, B TOM YHCIC B

VYMeer Ha cpenHeM
YPOBHE pelnIaTh
HecTaHIapTHbIE
po¢eCCHOHATbHEIC
3aJa4yd, B TOM YHCIC B

‘YMeer B COBEpLIEHCTBE
BEIOMpATH pemaTh
HECTaHJapTHbIC
npogeccruoHaNbHEIC
3a71a4d, B TOM 4YHCIE B

cpene u B cpelne u B HOBOM WJIM HE3HAKOMOW | HOBOH WJIM HE3HAKOMOM HOBOM WJIM HE3HAKOMOI
MEXKTUCIIUIUTHHAPHOM MEKAUCIUILTTUHAPHOM cpene u B cpene u B cpene u B
KOHTEKCTE, C KOHTEKCTE, C MEXKIUCIUILTTUHAPHOM MEXTUCIIUIUTHHAPHOM MEXKTUCIIUTUTMHAPHOM
MIPUMCHCHUEM MIPUMEHEHUEM KOHTEKCTE, C KOHTEKCTE, C KOHTEKCTE, C
MaTeMaTHYECKHUX, MaTeMaTHYECKHUX, MIPUMEHEHUEM NPUMEHEHUEM MIPUMEHCHHUEM
€CTeCTBCHHOHAYYHBIX, €CTeCTBCHHOHAYYHBIX, MaTeMaTHYECKHUX, MaTeMaTHYECKHUX, MaTeMaTHYECKUX,
COLIMAIbHO- COIHAIBHO- €CTeCTBCHHOHAYYHBIX, €CTeCTBCHHOHAYYHBIX, €CTECTBEHHOHAYYHBIX,
SKOHOMHYECKHUX U SKOHOMHYECKUX U COIHATBHO- COIHATBHO- COLIAIbHO-
po¢heCCHOHATHHBIX po¢heCCHOHATHHBIX SKOHOMHYECKHUX U SKOHOMHYECKUX U SKOHOMHYECKHUX U
3HAHUH 3HAHUH po¢heCCHOHATHHBIX po¢heCCHOHATHHBIX po¢eCcCHOHaTBHBIX
3HAHUI 3HAHUI 3HAHMI
Bnagets: B3 He Bimageet HaBBIKAaMU Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B
HaBBEIKAMHU TEOPETUUECKOTO U YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU COBEPILEHCTBE
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO TEOPETUIECKOTO U TEOPETUIECKOTO U HaBBIKAMU
SKCIIEPUMEHTAILHOTO HCCIICIOBAHUS SKCIIEPUMEHTAILHOTO SKCIIEPUMEHTAILHOTO TEOPETUYECKOTO U
HCCIIeIOBAHUS 00BEKTOB HCCIICA0OBaHUS HCCIICA0OBaHUS AKCIIEPUMEHTAIILHOTO
00BEKTOB npoQeCcCHOHANTBHOM 00BEKTOB 00BEKTOB HCCIICIOBAHHUS
poeCCHOHATBHOM JIeATEeIILHOCTH, B TOM npoQeCCHOHATBHOM npoQeCcCHOHATBHOM 00BEKTOB
JIEATEIILHOCTH, B TOM 4uciie B HOBOU HITH JIEATEeIILHOCTH, B TOM JIEATEeIILHOCTH, B TOM npogecCHOHATBHOM

YHCcIIe B HOBOM WX
HE3HAKOMOM cpeac u B
MCKAUCUITTIMHAPDHOM
KOHTCKCTEC

HE3HAKOMOM cpeac u B
MCKAUCTUIIIIMHAPDHOM
KOHTCKCTC

YHcIIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

YHCIIe B HOBOM MIIH
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

ACATEIBbHOCTHU, B TOM
YHCcIie B HOBOM WX
HE3HAKOMOU cpeac u B
MCKAUCIIUIITIMHAPDHOM
KOHTCKCTC
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Kon
KOMIICTCHIINH

Kon u HanmeHnoBanue
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

VK-1.4. Bnaneer
HaBBIKAMU
MPOrpaMMHUPOBAHUSI
pa3paboTaHHBIX
AITOPUTMOB U
KPUTUYECKOTO aHaln3a
MOJTyYCHHBIX
PpEe3yJIbTaTOB.

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

3narte: 34
COBPEMEHHBIE METO/IbI
pa3paboTku u
peanuzanuu
AITOPUTMOB
MaTeMaTHYECKUX
MoJienei Ha Oase

He 3HaeTr coBpemeHHbIE
METOIBI pa3paboTKu 1
peanuzanun
AJITOPUTMOB
MaTeMaTHIECKUX
MoJjieneii Ha 6aze
SI3BIKOB ¥ [TAKETOB

3HaeT Ha HU3KOM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanuzanun
AITOPUTMOB
MaTeMaTHYECKUX
MoJjienei Ha 6aze

3HaeT Ha cpenHeM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanu3aiyy aJropuTMOB
MaTeMaTHYECKUX
MoJjieseii Ha 0a3e I3BIKOB
U TIAKETOB MPUKJIATHBIX

3HaeT B COBEPIIICHCTBE
COBPEMEHHBIC METOIbI
pa3paboTKu 1
peanu3anin
AITOPUTMOB
MaTeMaTHYeCKHX
MoJjenell Ha 0aze

SI3BIKOB U MTAKETOB MIPUKJIAJHBIX IPOrPaMM | S3bIKOB U NTAKETOB IIporpamMmm SI3BIKOB U MTAKETOB
MIPUKIIAJHBIX IPOrPaMM | MOJETUPOBAHUS. MIPUKJIAJHBIX IPOTPaMM | MOJETUPOBAHUS. MPUKIIAJHBIX IPOrpaMM
MOJIEJIMPOBAHMUS. MOJICTMPOBAHUSL. MOJICIIMPOBAHMUSL.
Ymets: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
pa3pabaTbIBaTh U pa3pabaTeIBaTh U ypOBHE pa3pabaTbiBaTh | ypoOBHE pa3palaTbiBaTh U | BEIOMpaTh
peaan30BHIBATH peaan30BHIBATH U peaIn30BBIBaTh peanu30BHIBATh pa3pabaTbIBaTh U
AJITOPUTMBI QJITOPUTMBI JITOPUTMBI JITOPUTMBI peann30BBIBaTh
MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHIeCKUX ANTOPUTMEI

Mojeneil Ha 0aze Mojeneil Ha 6aze Mojeneil Ha Oaze Mojenel Ha 06a3e SI3BIKOB | MaTeMaTHYeCKUX

SI3BIKOB U [IAKETOB
MIPUKIAIHBIX IPOrpaMM

SI3BIKOB U IIAKETOB
MIPUKJIAIHBIX IPOrpPaMM

SI3BIKOB U IIAKETOB
IIPUKJIAJHBIX IIPOTPaMM

1 TIAKETOB MPHKJIIATHBIX
HIporpaMM

Mozeen Ha 0ase
SI3BIKOB U [TIAKETOB

MOJEIIMPOBaHUS. MOZCIUPOBAHUSL. MOJIEIIUPOBAHUS. MOJEIUPOBaHUS. IIPUKJIAIHBIX IPOrpaMM
MOJEJIUPOBaHUSL.

Bnagets: B4 Nmeer He Bnageer Brnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B

MIPaKTUYECKUI OIBIT NIPAKTUYECKUH OIBIT YPOBHE IPAaKTUYECKUN YPOBHE IPAKTUUECKUN COBEpLICHCTBE

pa3paboTku u
peanuzanuu
AJITOPUTMOB Ha 0a3e
SI3BIKOB M [TAKETOB
MPUKJIAHBIX IPOTPaMM
MO/JICITUPOBAHHSI.

pa3paboTku u
peanuzanu
AJIITOPUTMOB Ha 0a3e
SI3BIKOB M [TAKETOB
MPUKJIHBIX TPOTPAMM
MO/ICITHPOBAHHSI.

OTIBIT Pa3paboTKu U
peanu3anuu
aNTOPUTMOB Ha 0a3e
SI3BIKOB U [TAKETOB
NPUKIaJHBIX TPOrPaMM
MOZEITUPOBAHUSL.

OTIBIT pa3paboTKu U
peanu3anuy aaropuTMOB
Ha 0a3e A3bIKOB M IIAKETOB
NPHUKIAJHBIX TPOrPaMM
MOZEITUPOBAHUSL.

MPAKTUYECKUH OTBIT
pa3zpaboTku u
peanuzauuu
aNTOPUTMOB Ha 0aze
SI3BIKOB U MAKETOB
MPUKIAIHBIX TPOrpaMM
MOJEJUPOBAHUSL.
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermyn (1K)

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

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

VK-2.1. ®opmynupyer
B paMKax
MOCTaBJICHHON LIETN
MIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a7ad4,
00eCIIeYnBalOIINX €€
JIOCTHIKEHHE.
Ormpenensier
OXXHngacMbIC
Pe3yIBTATH PEIICHAS
BBIJIEJIEHHBIX 3a/1a4.

3HaTh: 35 MOCTaHOBKY
OCHOBHBIX 33/1a4
MAaIInHHOTO O0Y4eHus,
OCHOBHBIC ITOHSATHUS U
6a30BbIi
MaTeMaTH4eCcKui
anmapar He4yeTKOH
JIOTMIKH; CITOCOOBI
rHOpUIU3AIIMH METO/IOB
BBIYUCIIUTCIBHOT'O
MHTEJUIEKTA C
UCIIONB30BaHHEM
TPaJIULHOHHBIX
METOJIOB ONTUMH3ALIHI
U pacIo3HaBaHUS
00pa3oB

He 3naer noctaHOBKY
OCHOBHBIX 3aJ1a4
MaIInHHOTO O0Y4eHHs,
OCHOBHBIC IOHATHS U
6a30BbIi
MaTeMaTH4eCKHi
anmapar He4yeTKOH
JIOTMKH; CIIOCOOBI
rHOpUI3AIIMU METO/IOB
BBIYUCJIUTCIBHOT'O
HHTEJUIEKTA C
UCIIONB30BaHHEM
TPaJULHUOHHBIX
METOJIOB ONTHMH3ALIHI
U PacIO3HABAHUS
o0pazoB

3HaeT HAa HU3KOM
YPOBHE MOCTAHOBKY
OCHOBHBIX 33124
MaIInHHOTO O0YYeHHS,
OCHOBHBIE TTOHATHS U
0a30BEIit
MaTeMaTHYECKH
anmapar HeYeTKOM
JIOTHKH; CITOCOOBI
THOPUIU3AIMHA METOIOB
BBIYHMCIIUTEIILHOTO
HMHTEJIEKTA C
HCITOIE30BAHUEM
TPaAUIHOHHBIX
METO/IOB ONITHMHU3AINH
U pacro3HaBaHUs
00pa3oB

3HaeT Ha cpeHEM
YPOBHE ITOCTaHOBKY
OCHOBHBIX 3a/1a4
MaIInHHOTO O0Y9YeHHS,
OCHOBHBIC IOHATHSA U
0a30BbIii
MaTeMaTHYeCKHil arnmapar
HEYETKOH JIOTHKH;
CIIOCOOBI THOPHUIN3ALIUH
METOJI0B
BBIYHCIIUTEIBHOTO
HHTEIUICKTA C
HCIIOB30BaHHEM
TpaIUIHOHHBIX METO/IOB
ONTHUMHM3ALNH U
pacro3HaBaHUs 00pa3oB

3HaeT B COBEPIIICHCTBE
MTOCTaHOBKY OCHOBHBIX
3aa4 MaIuHHOTO
00ydeHHs, OCHOBHEIC
TOHATHS U 6A30BBIH
MaTeMaTH4eCKui
anmapar He4eTKOu
JIOTMKH; CITOCOOBI
rHOpUIU3AIINY METOIOB
BBIYUCIIUTCIIBHOT'O
HWHTEJUICKTA C
HCTIOJIb30BaHUEM
TpaIUIMOHHBIX
METOJIOB ONITHMH3ALINU
1 pacTiO3HABAHHUS
00Opa3oB

Ymetb: Y5 npoBoaAUTH
aHaJIU3 33344 I
BbIOOpA HAMITYUIIETo
MeToaa
BBIUHCIIUTENIEHOTO
MHTEJUIEKTa WITH
THOPHUTHOTO METO/1a,
TIOJIXOISIIIIETO JIS
KOHKPETHOH 3aJa4H;

He ymeer npoBoauts
aHaNM3 3a/1a4u JUIs
BbIOOpA HAMTYUIIETO
MeToJa
BBIYUCIUTEIHFHOTO
UHTEJUICKTa UITH
THOPUTHOTO METO/1a,
TIOJIXOISIIIIETO JUIS
KOHKPETHOH 3a1auu

YMeer Ha HU3KOM
YpOBHE IPOBOIUTH
aHaJU3 3aa4M Ui
BBIOOpa HAWITYUIIIEero
MeToAa
BBIYUCITUTEIIFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/a,
TTOJIXOISIIIETO JIIS
KOHKPETHOH 3aJa4u

YMeer Ha cpeiHEM
YpOBHE IPOBOIUTH
aHaIM3 33124 JUIs
BBIOOpa HAWITYUIIIEro
METO/a BEIYUCIUTEIHHOTO
UHTEJUICKTa UIH
THOPUTHOTO METO/a,
TIOJIXOISIIIETO JIIS
KOHKPETHOH 3a1auu

YMeeT B COBEPILECHCTBE
BBIOMPATh POBOJUTH
aHaIM3 3a7a4u AT
BbIOOpA HAMITYUIIIETO
MeToza
BBIYHUCIIUTEIBHOTO
MHTEJJIEKTa WIH
THOPHUTHOTO METO/a,
MOAXOISIIETO JUIS
KOHKPETHOH 3aJa4u

Bnagers: B5
HHCTPYMEHTaMH
HpoeKTHpOBaHI/Iﬂ u
OIIEHKA KayecTBa
MO/ieel HeMPOHHBIX
ceTen

He Bmageer
HHCTPYMEHTAMU
MPOEKTUPOBAHUS U
OIIEHKA KayecTBa
Mo/ieeil HeMPOHHBIX
ceTen

Bianeer Ha HH3KOM
YpOBHE UHCTPYMEHTAMHU
MPOEKTUPOBAHUS U
OIIEHKA KayecTBa
Mo/ieeil HeMPOHHBIX
ceren

Bunaneer Ha cpeiHemM
YpOBHE UHCTPYMEHTAMHU
MPOEKTUPOBAHUS U
OIIEHKA KayecTBa
Mo/iesiel HeMPOHHBIX
cerelt

Biageer B
COBEPILEHCTBE
HHCTPYMEHTAMU
MIPOCKTUPOBAHMSI U
OIIEHKAa KayecTBa
MozeJIel HEMPOHHBIX
ceTen
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Kon
KOMIICTCHIINH

Kon u HanmeHnoBanue
MHJIMKaTopa
JOCTHKEHHSA

kommeTermn (1K)

VYK-2.2. Ilpoextupyet
pelIeHne KOHKPETHOM
3a7a4M IPOEKTa,
BBIOHpast ONITHMaJbHBII
croco0 ee pemnieHus,
UCXOJIS U3
JeUCTBYIONIIX
MIPaBOBBIX HOPM U
HUMEIOIUXCS PECYPCOB
U OTpaHUYEHUN

VK-2.3. Pemaer
KOHKpPETHBIE 32129
MIPOEKTa 3asBICHHOTO
KayecTBa  3a
YCTaHOBJIEHHOE BpeMsI

Kon n HaumenoBanue
pe3yibTata 00y4eHus
0 JUCIIUTITHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

3HaTh: 36 OCHOBHEIE
APXUTEKTYPBI

WHC n obmactu ux
MIPUMEHEHUS;
OCHOBHBIE CITOCOOBI M
npaBuia 00ydeHHS
HHC.

He 3HaeT ocHOBHEBIE
APXHUTEKTYPHI

MHC u obmactu ux
TIPUMEHECHHUS;
OCHOBHBIE CIIOCOOBI K
mpaBuia 00ydcHHS
HHC.

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
ApXUTEKTYPBI

WHC n obnactu ux
NPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI M IIpaBuUIIa
o6yuenus MHC.

3HaeT Ha cpenHeM
YPOBHE OCHOBHBIE
apXUTEKTYPBHI

WHC n obnactu ux
NPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI ¥ IIpaBUIIa
o6yuenus MHC.

3HaeT B COBEPIIICHCTBE
OCHOBHBIE
APXUTEKTYPHI

HUHC u obmactu ux
MIPUMEHCHUS;
OCHOBHBIE CITOCOOBI 1
npaBuia 00ydeHHUS
HHC.

VMmeth: Y6 onieHUBaThH
Ka4yecTBO 00y4eHUs
pa3IUYHBbIX MOJenei
HNHC; monenupoBatb
HUHC cpeacrBamu
HeifporaketoB Matlab
NNTool.

He ymeer onenuBarb
Ka4yecTBO 00y4eHUs
Ppa3MYHbIX MOJeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiporaketoB Matlab
NNTool.

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

YMeer Ha cpenHEM
YPOBHE OLIEHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IUYHBIX MojeNei
HNHC; moagenupoBatb
HNHC cpeacrBamu
HeliporaketoB Matlab
NNTool.

YMeeT B COBEPILECHCTBE
BBIOMPATh OLICHUBATh
Ka4yecTBO 00y4YeHUs
Pa3INYHBIX MOAENIEH
HNHC; monenupoBatb
HUHC cpeacrBamu
HelfporakeroB Matlab
NNTool.

Bnagers: B6 HaBbIKaMu
pelIeHus 3a1a4q
ATnMpPOKCUMAITHUH,
MIPOTHO3UPOBAHUS,
KIaccupuKanuu
JIAHHBIX,
pacro3HaBaHUs
00pa3oB

He Bnaneer HaBbIKaMu
peteHust 3a1a4
anmpoKCUMAIIHH,
MIPOTHO3UPOBAHUSI,
KIIacCU(pUKAITUU
JIAHHBIX,
pacro3HaBaHusI
00pazoB

Biageer Ha HU3KOM
YPOBHE HaBBIKAMH
pelreHus 3a1a4
anmpOKCHMAIIHH,
TPOTHO3UPOBAHUSI,
KITacCUpUKAITUN
JIAHHBIX,
pacrio3HaBaHusi 00pa3oB

Brazneer Ha cpegHeM
YPOBHE HaBBIKAMH
peueHus 3aaa4y
annpoKCUMAIlHH,
HPOTHO3UPOBAHMS,
KITacCU(UKAIIUU JaHHBIX,
pacrio3HaBaHusi 00pa3oB

Bnageer B
COBEPILICHCTBE
HABBIKAMU
peuieHus 3anad
anmMpPOKCUMAITUH,
MIPOTHO3UPOBAHUS,
KiaccuUuKaIuu
JTAHHBIX,
pacrio3HaBaHUs
00pa3oB

3Hare: 37 BUIBL,
CTPYKTYpY,
TIPUHITUIIEI © METOBI
CHUCTEMHOM
OpraHu3aIuu
HEHUPOHHBIX CETEH;

He 3HaeT BujHI,
CTPYKTYDY,
TIPUHLIMIIB 1 METO/IbI
CHCTEMHOM
OpTraHHu3aIH
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YpOBHE BUbIL,
CTPYKTYPY,
TIPUHLIMUIIB 1 METO/IbI
CHCTEMHOM
OpTraHHU3aIH
HEHPOHHBIX CeTeH

3HaeT Ha CpeHEM
YPOBHE BUJIBI, CTPYKTYDY,
MIPUHIUIBI 1 METOBI
CHCTEMHOM OpraHu3aluu
HEHPOHHBIX ceTel

3HaeT B COBEPILIECHCTBE
BUJIBL, CTPYKTYPY,
MIPUHLIMIIBI 1 METOIbI
CUCTEMHOM
OopraHu3aIuu
HEHUPOHHBIX CETEeH
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Kon
KOMIICTCHIINH

Kox u HaumeHOBaHUE
WHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KO)_'I 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbTara o0ydeHus 1-2 3 4 5
MO AVCHUILTNHE
Ywmerts: V7 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM ‘YMeer B COBEpLIEHCTBE
HCTIONB30BaTh HCIIONB30BaTh YPOBHE HUCIIOJIb30BaTh YPOBHE UCIIOJIb30BaTh BBIOMPATh
OCHOBHBIE OCHOBHEIE OCHOBHEIE OCHOBHEIE HCTIONB30BaTh
HEHPOHHBIE CETH IS HEHUPOHHBIE CETH IS HEHUPOHHBIE CETH IS HEHUPOHHBIE CETH IS OCHOBHBIE
00paboTkn 00paboTkn 00paboTkn 00paboTkn HEHpPOHHBIC CETH IS
nHdopmanny; nHdopmannu nHdopmanuu nHdopManuu 00paboTku
nHdopmanuu

Bnaners: B7 meronamu | He Bnaneer metogamu Bunageer Ha HU3KOM Bunageer Ha cpeHeM Buageer B
aHanIu3a u aHanmu3a u YPOBHE METOAaMU YPOBHE METOAaMU COBEpILEHCTBE

CHHTE3a IIPU CO3/[aHHUH,
HCCIICIOBAaHUU U
SKCIITyaTalin
HEHUPOHHBIX CETEH

CHHTe3a IIPU CO3/[aHHUM,
HCCIIeIOBAaHUU U
9KCIITyaTallx
HEHUPOHHBIX CETEH

aHanu3a u
CHHTE3a IIPU CO3/[aHHUH,
HCCIIEIOBAaHUHN H
9KCILTyaTallH
HEHUPOHHBIX CETeH

aHanu3a u

CHHTE3a IIPU CO3[aHUH,
HCCIIEIOBAaHUHN U
9KCIITyaTallx
HEHUPOHHBIX CETEH

METOJlaMH1 aHaNIu3a U
CHHTE3a IIPU CO3/[aHHUM,
HCCIIEJOBAaHUU H
SKCIITyaTaIin
HEHPOHHBIX CETEeH
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o0ecre4YeHHOCTH JUCHMILINHDBI Y4e0OHO0H M y4e0OHO0-MeTOAHYeCKO JIMTepaTypoi
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KonTtunrent
O0ecrieueHHOCTD Hanuuwue
KomnuecTBo |00yyarommuxcs,
HazBanue yueOHOT0, y4eOHO-METOJMYCCKOTO H3IaHHS, 00y4aromuxcst | 3JIEKTPOHHOTO
Ne m/mt 9K3EMIUIPOB MCIIOJIB3YIOIIUX .
aBTOp, M3/aTeNbCTBO, BUJ U3JAaHUS, TOJ U3AAHUS s EIK VKA3AHHYIO nnTepg/zypon, Bapual({i';l_)B 9bC
TUTEPATYPY
Hetipornsie cetn: ocHOBHI Teopuu / A. W. Tamymkus. - [b. M.] : Dopstaas muans-Tenekom, 2017. - 496 c. - Hp* 30 100 +
1 DBBC Jans. : [caiir]. - URL: https://e.lanbook.com/ book/111043
Hetiporusie cety : YueOHoe nocooue / E. . 'opoxanuna. - Camapa : [ToBOIDKCKHH TOCy1apCTBEHHBIH
9 [VHHBEPCHTET TEICKOMMYHHKALHH 1 uHpopmartuku, 2017. - 84 ¢. - O5C "IPR BOOKS" — URL.: opP* 30 100 +
http://www.iprbookshop.ru/75391.html
HetiporHsie cety : yueoHoe mocodue / C. A. Bakynenko, A. A. XKuxapesa. - Cankt-IletepOypr : CaHKT-
3 [lerepOyprekuii rocy1apCTBEHHBIN YHUBEPCHTET IPOMBIILUICHHBIX TEXHOJIONHH 1 n3aiina, 2019. - 110 c. - opP* 30 100 +
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