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1. Ileau u 3a7a4u OCBOEHHUSA TUCHHUILINHDBI

[enb TUCIIUTUIMHEI 3aKIF0YAETCS B OBJIAJICHUH (PyHIaMEHTaIbHBIMU 3HAHUSMHU B 00JIaCTH
HEUPOHHBIX CETEU U UX MUCIOJIb30BAHUM MIPU PEIICHUU HAYYHBIX U MPUKJIATHBIX 3aa4.

3amaun JUCHMILINHGI:

e Wu3ydYeHHE 0a30BBIX TEOPETHMUYECKHMX OCHOB METOJOJOTHH HEHPOHHBIX  CETEH,
MaTeMaTUYECKUX MOJEJIEN U METOJOB, JIEKAIIUX B OCHOBE HEUPOHHBIX CETEH;

e (hopMHpOBaHHE YMEHUU BBHIOOpA apXUTEKTYPhl HEUPOHHOW CETH C yU4ETOM OCOOCHHOCTH
penaeMbIx 3a/1ay4;

e (QopmupoBaHHE YMEHHI pealn30BaTh HEHUPOHHYIO CETh C HCIOIH30BAHUEM I1aKETOB
nporpamw,

e (GopMHpPOBAHHE HABBIKOB PabOTHI C HAOOpaMHU JTAHHBIX, MCIIOJIb3YEMBIMU TSI OOYYCHHS
HEUPOHHOM CETH;

e (GopMHpPOBaHME YMEHHMH aHaiM3a PE3yJIbTaTOB PAOOTHI HEHUPOCETH U KOPPEKTUPOBKHU
IIOCTPOEHHBIX MOJEIIEH.

2. Mecto nucuuniimebl B cTpykrype OIIOII BO

JlMcuuIuimHa OTHOCHUTCS K AMCHUILUIMHAM dJIeKTUBHOTO Moyt «Digital & IT. MamuaHOe
oOyyeHHMe M aHaJIM3 JAaHHBIX» 4YacTH YydeOHOro miaHa, (opMUPYEeMOHl y4YyaCTHUKaMHU
00pa3oBaTebHBIX OTHOIICHUH.

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCIUILIIMHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX IOHATHM JUCKPETHOM MAaTeMaTHK{, NPUKIATHON anreOpsl,
BBIYMCIIATEIILHON MAaTEMAaTUKH;

—  3HaHHe OCHOB si3bIKa IporpamMmmupoBanue Python, ymenue pa3pabatsiBaTh alropuTMbI
peLIeHMs 3aJ1a4 U 3allUChIBAaTh UX HA S3bIKE IPOrpaMMUPOBAHUS;

— BJIAJICHUE HABBIKAMM MHCIIOJIb30BAaHUS KOMIIBIOTEPHBIX TEXHOJOTUNA U CPENICTB
00paboTKH HHPOpPMALIKH.

CopepxaHuve JUCHUIUIMHBI CIYXKUT OCHOBOM JJisi OCBOEHUS nucUUIUIMH «lIpukiagHbie
3a[auu aHaJIu3a JaHHBIX», Ul IPOXO0XKICHUS IPAKTUKH, HAYYHO-HUCCIIE0BATEILCKOM paboThI.

3. Pe3yabTarbl 00y4eHus M0 JMCHUTNINHE

[Iporecc u3yueHust TUCIUILIMHBI HAIIPABJICH HA (POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

Tabmuma 3.1

Konx u HammeHoBaHue

Kon u HammeHoBaHHe
HHIMKATOPA 10CTUKEHUS

Koa n HanmeHOBaHHe pe3ybTaTa

KOMIIETeHIIUH womnerenmun (VIK) o0y4eHHs M0 JUCHHUILINHE

VYK-1. Cnocoben ocymectsisite | YK-1.1. Amanusupyer 3nate: 31 KIaccuyeckue

KPUTHYECKUH aHaIu3 MIpOOJIEMHYIO CUTyaluIo (33/1a4y) ¥ | MaTeMaTHYeCKHe MOJIEIH,

MIPOOJIEMHBIX CUTyallnii Ha BBIZIEIISIET ee Oa30BbIe MIPUMEHSIEMBIE B PA3IMIHBIX 00IacTIX

OCHOBE CHCTEMHOTO TOJX0/1, cocrasisitonie. PaccmatpuBaer YeJI0BEYECKOH IS TEIFHOCTH

BBIPAabaTHIBATH CTPATETHIO pa3iIUYHbIe BAPHAHTHI PELICHUS Yumets: Y1 Moandunuposatsh

JENCTBUI poOJIEMHOM cUTyaluy (3a1a4n), KJIACCUYECKHE MATEMATUYECKUE
pa3pabaTbIBaeT aITOPUTMBI UX MOJIENH /IS PeIIeHISI KOHKPETHBIX
peanu3anuim. 3a7ad mpodeccHoHaAILHON

JIeSITEIbHOCTH

Bnanets: B1 Mmeer onsiT
[IPUMEHEHUS METOJI0B
MaTeMaTHYeCKOTr0 MOJIETHPOBAHHUS
JUTs pelIeHNsI KOHKPETHBIX 3a7a4
po(eCCUOHANBHO eI TEIBHOCTH.




VK-1.2. Onpenenser u OLeHUBAET
MPaKTHYECKUE MOCIIEACTBUS
BO3MOJXKHBIX PEIICHHUN 3a/1auu.

3HaTh: 32 cOCOObI IPUMEHEHHUS
MOJIeJIel HEMPOHHBIX CeTeH st
00paboTtku nH(pOpMaIIH U
pacro3HaBaHHs 00pa30B

VmMers: Y2 orieHUBaTh Ka4eCTBO
00ydeHH MOJIeNIeH MAaIlTMHHOTO
0o0ydeHus;

Bnagets: B2 TexHoJIOrHIMH aHaAIN3a
1 MHTEPIIPETAIIH TOTYICHHBIX
IaHHBIX B 00J1aCTH
HMHTEJUJIEKTYaJIbHBIX CUCTEM.

VK-1.3. OcymectBiusier
CHCTEMATH3aLUI0 HH)OpMAIH
Pa3UYHBIX TUTIOB JIJISl aHAIU3a
MPOOJICMHBIX CUTYaIHH.
BripabateiBaeT cTpaTeruto
JEUCTBUH ISl IOCTPOCHUS
AITOPUTMOB PEIICHUS
MIOCTaBJIEHHBIX 3a1a4.

3HaTh: 33 MaTeMaTHYECKHUE,
€CTECTBEHHOHAYUYHBIE U COLIMATBHO-
SKOHOMUYECKHE METOJIBI JIJIs
HCTIOJIB30BaHUs B IPOECCHOHATBHOM
JIeSITEIbBHOCTH

Ymets: V3 pemrate HeCTaHIapTHBIE
npogeccHoHaNbHEIC 3aJa9H, B TOM
YHCJIC B HOBOM MJIM HE3HAKOMOM
cpene ¥ B MeXKAUCITUTLTHHAPHOM
KOHTEKCTE, C IPUMEHEHUEM
MaTEMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX, COIIMAIBHO-
SKOHOMHYECKHX U
po¢)eCCUOHANBHBIX 3HAHUN

Bnagets: B3 HaBbIKaMu
TEOPETHYCCKOTO U
OKCIICPUMEHTAJIBHOT'O UCCJIIEAOBAHNA
00BEKTOB IPO(PECCHOHATBHOM
JIESITEIIbHOCTH, B TOM YKCJIE B HOBO#
WIIM HE3HAKOMOH cpejie U B
MEXKAUCIIMIUIMHAPHOM KOHTEKCTE

VK-1.4. Bnageet HaBBIKAMU
MIPOTPaMMHPOBAHUS
pa3paboTaHHBIX AITOPUTMOB U
KPUTHYECKOTO aHaJH3a
MOJTyYEHHBIX PE3yIbTaTOB.

3Hatb: 34 COBpEMEHHBIE METOAbI
pa3paboTKH U peaTn3anuu
NTOPUTMOB MaTEMAaTHIECKHAX
MoJieJIe Ha 0a3e SI3BIKOB U ITAKETOB
MIPUKJIATHBIX IPOTpaMM
MOJICTUPOBAHUSI.

Ymets: V4 pa3pabaTeiBaTh U
peaﬂI/BOBLIBaTI) aHFOpI/ITMLI
MaTeMaTHYECKUX MOJENel Ha Oase
A3BIKOB U ITAKCTOB HpI/IKJ'IaZ[HI)IX
MIPOTPaMM MOJICITUPOBAHHUS.

Bnagers: B4 Umeet npaktuyeckuit
OTIBIT Pa3pabOTKHU U pPeaTH3auu
aITOPUTMOB Ha 0a3e S3bIKOB U
MaKEeTOB MPUKIIATHBIX IPOTrPamMM
MOJEJITUPOBAHUSL.

VYK-2. CnocobeH ynpasisiTh
IIPOEKTOM Ha BCEX dTaIax ero
KM3HEHHOTO IMKJIa

VYK-2.1. ®opmynupyer B pamMKax
TIOCTABJICHHOM LIEJIN MTPOEKTa
COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3a71a4, 00eCIIeYNBAIOIINX €€
noctmwkeHue. OnpenenseT
OXNIAEMBIC PE3YJIbTAThEI PEIICHUA
BBIICJICHHBIX 3a1a4.

3HaTh: 35 NOCTaHOBKY OCHOBHBIX
3aj1a4 MallMHHOTO 00y4YeHus,
OCHOBHBIE MTOHATHSA 1 0a30BBIi
MaTeMaTU4eCKUi arnmapaT HeUeTKOM
JIOTUKH; CITIOCOOBI THOPUIM3AINH
METOJIOB BEIYUCIUTEIHHOTO
HMHTEJUIEKTA C UCTIONb30BaHHEM
TPaIUIIMOHHBIX METOIOB
ONTUMU3ALMU U PacTIO3HABAHUS
00pa3oB

YMeTh: V5 npoBOAUTH aHAIH3 3a]auu
JUTS BEIOOpA HAWITYYIIIETO METOA
BBIYUCIIUTELHOrO UHTEILICKTA UK
THOPUTHOTO METOJIA, ITOIXOASIIECTO




JUUIsl KOHKPETHOM 3a/1a4y;

Bnanets: B5 nunctpymentamu
MPOEKTUPOBAHMSA M OLIEHKA Ka4eCTBa
MoJeJell HEMPOHHBIX CETEM

VYK-2.2. IIpoexTupyet peuieHne
KOHKpETHOM 3aJjauM MIPOEKTa,
BEIOMpAst ONITUMAJIBHEIH cIIoco0 ee
pEILIeHUs, UCXOAS U3 JEHCTBYIOIINX

3HaTh: 36 OCHOBHBIE apXUTEKTYPHI
HHC u obnacti ux NpUMEHEHUS,
OCHOBHBIC CIIOCOOBI M TIPaBUIIa
obyuennss MHC.

MIPaBOBBIX HOPM U UMEIOLIUXCS
PECYPCOB M OrpaHUYECHUI

YMeTh: Y6 OllEHUBATH KA4ECTBO
00y9eHHs Pa3IHIHBIX MOJEICH
WHC; moaenuposats THC
cpencTBaMu Heiiponaketos Matlab
NNTool.

Bnanets: B6 HaBpIkKaMu
pelIeHus 3a1a4 armpoKCUMaIliH,
MIPOTHO3UPOBAHUS,
Kiaccu(pUKaIUH JaHHBIX,
pacro3HaBaHHs 00pa30B

VK-2.3. Pemaer KOHKpETHbIE 3a1a4
MIPOEKTA 3asIBICHHOTO KauyecTBa U
3a yCTaHOBJICHHOE BpEeMs

3Hatb: 37 BUIBL, CTPYKTYPY,
MPUHIUIIBI 1 METOABI CHCTEMHON
OopraHu3alui HEWPOHHBIX CETEH;

YMmets: Y7 ucnonp30BaTh OCHOBHBIE
HEHpOHHBIE CeTH I 00paboTKH
nHPOpPMALINH;

Bnagers: B7 MeTogamu ananusa u
CUHTE3a IPU CO3/IaHUH,
WCCIIeIOBAaHUM U DKCILTyaTaluu
HEHUPOHHBIX CETEH

ITKC-1 CnocobHOCTB
OCYIIECTBIISITh U
KOPPEKTUPOBATh
TEXHOJIOTUYECKUE POLIECChI
HedTerazoBoro nNpou3BOJCTBA B
COOTBETCTBHH C BHIOpaHHON
ctepoit mpodeccHoHaTbHOM
JeATEIEHOCTH

3uath: 38 3HATH METO/IBI IS BEIOODA
U CHCTeMAaTH3aI[ii HHPOPMALIUU O
TEXHOJIOTHYECKH X Tpolieccax
HedTerazoBoro Npou3BoJCTBa

[KC-1.1 OcymectBusieT BEIOOp U
CHCTeMaTH3aIMI0 HH(OpMauy o
TEXHOJIOTHYECKH X TIpoIeccax
HedTerazoBoro Npon3BOJICTBA

YMetsb: Y8 yMeTh NIPUMEHATh METOIBI
JUIsl BBIOOpA 1 cUCTEMaTH3alnu
nH(pOopMaNH 0 TEXHOJIOTHYECKH X
nporeccax HeTerazoBoro
IIPOM3BOJICTBA

Bnagers: B8 BnameTs MeTogaMu IS
BEIOOpA M CHCTEMaTH3aIuN
HHPOPMALIUU O TEXHOJIOTHICCKH X
nporeccax HeTerazoBoro
MIPOU3BOJICTBA

OO0 00bEM JUCHUILUIMHEI COCTABIAET 3

4. O0beM TUCHUTIINHBI

3a4eTHbIX equHul, 108 wdacos.

Tabnuna 4.1.
AyIUTOpHBIE 3aHATUS/KOHTAKTHAS
dopma YAMTOP Camocrost ®opma
Kypc/ pabota, yac.

o0yuyeHH eJIbHAs IIPOMEKYTOUH

CEMECTD [Ipaktuyeck | JlaGopaTopHbI <
a9 Jlexun pabora, yac. | Oif aTTecTaluu
ue 3aHATUs € 3aHATUs

Ounas 4f7 16 30 - 62 3a4éT

3aoy4Has

OuHo- N
al7 12 24 72 3a4éT

3a04Has




5. CTpyKTypa H coJep:KaHue JUCHHININHBI

5.1. CtpykTypa JUCUUIUIMHBI.

o4Has ¢opma odyuenus (OPO)
Tabmmmna 5.1.1

CrpykTypa AyIUTOpHBIC
No HOM,IeII/ICI_II/IHJII/IHLI/MO,IlyJI}I 3aHATHUS, Yac. CPC, | Beero, Ko WK OrerouHBIE
n/m pa3z[eJ£) HaumenoBanue | tp. | a6 Jac. qac. cpencraa
a pasznena
3amanne Ha
1a00paTopH
Bgsenenue B }J;.If pa60T1y
1 1 TeMaTiKy 1 2 - 5 8 BOIIPOCHI
HCKYCCTBEHHBIX
HEUPOHHBIX ceTen o
3aLIUTHI,
BOTIPOCHI
TecTa
3agaHue Ha
nabopaTopH
[NakeTs! TporpaMm ﬁ? pa60T2y
2 2 Hmf pabote1 ¢ 1 2 - 5 8 BOTIPOCHI
HEHPOHHBIMU s
CeTAMH
3aLIUTHI,
BOIIPOCHI
Tecra
3amaHue Ha
nabopaTopH
OOyuenmue YK-1.1. §90 Pa60T3Y
3| 3 | neiiponoi 12| - 5 8 yK-12. '
POHHOM CETH. VK-13. BOIIPOCHI
Habopbr marHBIX VK-14. ?::]i .
zﬁ:gé BOIIPOCHI
VK-2.3. e
MKC-1.1 3amaHue Ha
nabopaTopH
[TonHOCBsI3HAS yio paboTy
HEHUPOHHAs CETh Ne 4,
4 4 MIPSIMOTO 1 2 - 5 8 BOTIPOCHI
pacrpocTpaHeHus JUISt
(FNN) 3aIUTHI,
BOITPOCEHI
Tecra
3anaHue Ha
n1a0opaTopH
Ioctpoenue J};.If pa60T5y
5 5 ApXHTCKTYPEI 1 2 - 5 8 BOTIPOCHI
HEWPOHHOM ceTn u -
ee o0yueHue —
BOIIPOCHI
TecTa
3amanne Ha
Pabora c J1a00paTopH
6 6 TensorFlow u 1 2 - 5 8 yio paboty
Kaggle Ne 6,
BOITPOCEHI




Jinit:
3aIUTHI,
BOTIPOCHI
TecTa

AHanus KauecTBa
00yueHUs
HEHPOHHOU ceTn

[Ipumenenue
HEHUPOHHBIX CETEH
JUTSL peLICHUS 3aa4n
perpeccuu

CBépTouHBIe
HEUPOHHBIE CETU

10

10

IIpenBapurensHO
00yueHHbBIC
HEUpPOHHBIE CETU

11

11

HeliponHnsie cetn
JUTSL 3a7a4
00paboTKH
€CTECTBEHHOIO
SI3BIKA

12

12

PexyppeHTHBIE
HEUPOHHBIE CETU

13

20

VK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1

3amanue Ha
nabopaTopH
yio paboty
Ne 7,
BOIIPOCEHI
it
3aLIUTHI,
BOIIPOCEHI
Tecra

3agaHue Ha
1a00paTopH
yio paboty
Ne 8,
BOIIPOCHI
TUTST
3aIlUTH,
BOIIPOCHI
Tecta

3amaHue Ha
nabopaTopH
yio paboty
Ne 9,
BOTIPOCHI
JUTSt
3aIIUTHI,
BOITPOCHI
Tecta

3agaHue Ha
nabopaTopH
yio paboty
Ne 10,
BOIIPOCHI
JUIst
3aLIUTHI,
BOIIPOCHI
Tecra

3amaHue Ha
nabopaTopH
yio paboty
Ne 11,
BOITPOCEHI

JUISE 3aLIUTHI

3amaHne Ha
nabopaTopH
yio paboTty
Ne 12,
BOTIPOCHI
JUISt
3AIUTEI,
BOIIPOCHI
TecTa

13

3auér

YK-1,
VK-2

Bonpocst
Ui 3a4éra
(B  dopme
Tecra)

Hroro:

28

42

110

108




04YHO-3204HasA popma o0yuenus (O3DO)

Tabmuma 5.1.2

CrpykTypa AyIUTOpHBIC
No HOM,IeII/ICI_II/IHJII/IHLI/MOLlyJI}I 3aHATHUS, Yac. CPC, | Beero, Ko WK OnerouHBIE
/I pa3z[e§ HawmmenoBanune | mp. | a6 gac. gac. cpencraa
a pasznena
3amanne Ha
nabopaTopH
BgBenenue B }J;.I‘? pa60T1y
1 1 TeMaTHKy 1 2 - 5 8 BOIIPOCHI
HCKYCCTBEHHBIX s
HEHPOHHBIX ceTeit
3aIIHTHI,
BOTIPOCHI
TecTa
3agaHue Ha
nabopaTopH
[NakeTs! porpaMm ﬁ? pa60T2y
2 2 ZlJvaI pabori ¢ 1 2 - 5 8 BOTIPOCHI
HEHPOHHBIMH s
CeTSIMU
3aIHTHI,
BOTIPOCHI
TecTa
3amaHue Ha
nabopaTopH
yio paboTy
5 5 O6uyquI/Iev VK-1.1 Ne 3,
HEHPOHHOM CEeTH. 1 2 - 5 8 VK-1.2 BOIIPOCHI
Habopb! marHBIX VK-13. ?;i .
zﬁ:;i BOIIPOCHI
VK-2.2. Tecta
VK-2.3. 3ananue Ha
MKC-1.1 nabopaTtopH
[TonHOCBsI3HAS yio paboTy
HEUPOHHAs CETh Ne 4,
4 4 MIPSIMOTO 1 2 - 5 8 BOIIPOCHI
pacrnpocTpaHeHHs JUTSt
(FNN) 3aIUTHI,
BOIIPOCHI
TecTa
3agaHue Ha
n1a0opaTopH
Ioctpoenue J};.If pa60T5y
5 5 ApXHTCKTYDEI 1 2 - 5 8 BOTIPOCHI
HEHPOHHOM CeTH U -
ee o0yueHue —
BOTIPOCHI
TecTa
3amanne Ha
nabopaTtopH
Pabora c yio paboty
6 6 TensorFlow n 1 2 - 5 8 Ne 6,
Kaggle BOIIPOCEI
JUIS
3aIUTHI,




BOIIPOCHL
TECTa

AHanus KauecTBa
00yueHUs
HEHPOHHOU ceTn

IIpumenenue
HEHPOHHBIX CETEeH
JUISL pELICHUS 3a1a491
perpeccuu

CBépTouHBIe
HEUPOHHBIE CETU

10

10

[IpenBapurensHO
00yueHHBIE
HEUpPOHHBIE CETH

11

11

Heiiponnsie cetu
JUIS 33724
00paboTku
€CTECTBEHHOTO
SI3BIKA

12

12

PexyppeHTHBIE
HEUpPOHHBIE CETU

20

VYK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1

3amanne Ha
nabopaTopH
yio paboty
Ne 7,
BOIIPOCHI
TULS
3aIIUTHI,
BOIIPOCEHI
Tecra

3amaHue Ha
71a00paTopH
yio paboty
Ne 8,
BOITPOCHI
JUTSt
3aIIUTHI,
BOITPOCHI
TecTa

3agaHue Ha
nabopaTopH
yio paboty
Ne 9,
BOTIPOCHI
IS
3aIUTHI,
BOTIPOCHI
TecTa

3agaHue Ha
nabopaTopH
yio paboty
Ne 10,
BOITPOCEHI
JUIst
3aLIUTHI,
BOIIPOCHI
Tecra

3ananue Ha
nabopaTopH
yio paboTy
Ne 11,
BOIIPOCHI

JUTSL 3aIUTHI

3anaHue Ha
n1a0opaTopH
yio paboty
Ne 12,
BOTIPOCHI
JUTs
3aIHTHI,
BOTIPOCHI
Tecra

13

3auér

YK-1,
VK-2

Bomnpocst
s 3auéTa
(B  dopme
Tecra)

Hroro:

16

30

62

108

5.2. ConeprxaHue TUCIUTIIAHBI.

5.2.1. Coneprkanue pasaeoB JUCUUIUIMHBI (AUJAKTHUECKUE STUHHIIb).

9




Paznen 1. «BBeneHne B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX CETE». XPOHOJOTHYECKHE
JTallbl Pa3BUTUS HEMPOHHBIX ceTe. Monenb HCKycCTBeHHOro HelipoHa Mak-Kamnoka u Ilurca,
[Tepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIOHHBIE HEHpoHHBIE ceTH. CeTH MPsIMOTro
PacIpOCTpaHEHUs] U CeTU ¢ OOpaTHbIMHU cBsA3AMH. [loHsTHE «TiTyOOKHME HEHpOHHBIE CETH» M UX
npeumyiiectsa. Kitaccudukarys HeHpOHHBIX ceTel B pa3pese pacipoCTPaHEHUs CUIHAJIA U TITyOHHBI
HEHWpPOHHOM ceTu. 3ajaud, peraeMble TITyOOKMMH HEHpOHHBIMH ceTsiMU. (DYHKIUU aKTHUBAIWH.
O06opynosanue, npuMmensiemoe 1st HelipouHbix ceteil. CUDA — nporpammusii uatepdeiic amst GPU
ot komnanuu NVIDIA.

Pasnen 2. «llakersl mporpamm it paOoThl ¢ HEHPOHHBIMH ceTsMu». O030p IaKeToB
nporpamm. [lakersr 1t pabotel ¢ manHbME. [lakersr NumPy u Pandas. [Taketsr 1yt MammmHHOTO
o0yuenus. JluctpubyruB Anaconda, makerst JupyterLab, Jupyter Notebook. bubsmorexu Python mis
MOJICTMPOBaHKsl U 00ydeHus HeliponHoi ceru. ITakersr TensorFlow, Theano, Keras. PaGora c
cepsrcom Google Colaboratory.

Paznen 3. «O0yuenue HeiiponHoii cetr. Habops! 1aHHbIX». O0ydeHue ¢ yuutenem, 00ydeHne
0e3 yuntenst, 00ydeHHe ¢ TOAKPEIUICHHEM. AJITOPUTM 0OPaTHOTO paclpOCTpaHEHHsT OIIMOKU. THITbI
3a71a4, 3((PEKTUBHO pelIaeMbIX ¢ NOMOIIBIO MTyOOKHMX HEHpPOHHBIX ceTell (3a1auu pacrio3HaBaHUs,
3a/1a4u Ki1accu(UKaLUM, 3a/1a4l PEerpeccui, 3a/1auu Kinacrepusanun). Habops! JaHHBIX 1711 00ydeHus
HEMPOHHOU ceTH. TpeHMpOBOYHBIE, TECTOBBIE U NIPOBEPOYHBIE JTaHHBIE. BO3MOXKHOCTH IIAKETOB 1O
pabote ¢ Habopamu AaHHbIX. [loHATHE n0XxM 00ydeHus. [lorck HAOOPOB AHHBIX U3 PA3THMYHBIX
ucroynukoB (Githab u npyrux).

Pasznen 4. «[lonHoCcBs3HAs HelipoHHast ceTh mpsiMoro pacnpoctpanerust (FNN)». Anann3
Habopa JaHHBIX C TOYKM 3PEHHUs JalbHEMIIEro NmocTpoeHus HeWpoHHOH certu. KonnuecTtBo
CKPBITBIX CJIOEB M KOJMYECTBO HEWPOHOB. ba3oBble 00BEKTHI U MapaMeTpbl OOBEKTOB MTYOOKHX
HelipoHHBIX ceTeld B TensorFlow.

Paznen 5. «llocTpoeHne apXUTEKTypbl HEHPOHHOM ceTH U ee oOyueHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkuuu noteps u
onTuMH3aTopbl oOydeHus. DyHKIUU MOTeph U onTuMuzaTopel o0ydenus. Pynkuuu SGD,
RMSprop, Adam. Pacio3HaBanue npeaMeToB oaexabl — Habop nanubix MNIST. TIpenckazanue
00y4eHHOI HEHPOCETH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexTsl, pyHKIINH 1 TapaMeTpbl 00BEKTOB
riyookux HeWpoHHbIX cereid B TensorFlow. PabGorta ¢ mmatdopmoit Kaggle. Bo3moxnoctu
cepBuca. OcHoBHo# ¢pyHkmoHan matgopmsl Kaggle. CopeBnoBanus Ha Kaggle.

Paznen 7. «AHanu3 kadectBa 00ydeHUs: HEHPOHHOH ceTn». OleHKa pealbHOro KauecTBa
MOJICNId HEHUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «arepeoOydeHre» HEHPOHHOW CETH.

Onpenenenne nepeoOydeHus: 1 METOIbI OOPHOBI C HUM.
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Pazgen 8. «lIpumeneHne HEHUPOHHBIX CETEW IS PEIICHUS 3aJaddl  PETPECCUUY.
[IkanupoBaHue U HOpMaIH3aLKs BXOAHBIX JaHHBIX. BEIOOP MeTpHK KauecTBa, PyHKIUH OMNOOK
Y aKTUBAllMU B 3aBUCUMOCTH OT PEIIAEMOi 3a1auu.

Pazgen 9. «CBéprounbie HelipoHHBIE ceTH». CpaBHEHHE TOJHOCBA3HOM M CBEPTOYHOM
HEHPOHHBIX CETeH MPHU PEUISHUH 3aja4 paclio3HaBaHUs U300pakeHui. Snpo cBEpTku. Martpuia
u3o0paxenuii. Ciioun cBEPTKHU 1 ciion noaBbI0OOpKH. MHCTpyMenTs! Keras n TensorFlow, koTopsie
MO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEWPOHHYIO ceTh. CBsi3b MEXIy HaO0OpaMu IaHHBIX WU
apxutekTypoil HelipoHHoi cetu. Habop mamabpix CIFAR-10. ApxutekTypa CBEPTOUHOH ceTH
LeNet 5.

Pazmen 10. «IIpenBapurenpHo oOy4deHHbIE HEWpOHHBIE ceTW». llpemmymiecTBa
UCTIOJIB30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX cereil. HeipoceTn, o0ydeHHbIe Ha
Habope manHbix ImageNet. O630p cOBpeMEHHBIX MpPEIBAPUTENLHO OOYUEHHBIX apXUTEKTYP
HEHpPOHHBIX CeTel Ui pelleHus 3ajJadyd pacro3HaBaHUs u3zoOpaxkenuil. IlpenBapurenbHo
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HEHUpoHHBIX ceTsX. IlepeHoc o0yueHUs Ha mpuMepe MpeaBapUTENbHO OOY4YEHHON HEMpOHHOMN
cetn VGG16.

Paznen 11. «HeiiponHsle ceTH 1715 3a1a4 00pabOTKU €CTECTBEHHOTO si3bIka». BBeneHue B
00paboTKy €CTECTBEHHOT'O SI3bIKa. AJITOPUTM MOATOTOBKH TEKCTA (IPUBEIEHUE TEKCTA K €TUHOMY
pEerucTpy, O4YHMCTKY TEKCTa OT JIMIIHUX CHMBOJIOB, TOKEHM3AI[MHS TEKCTa, Pa3METKYy CJIOB IO
YacTsM peyH, IPUBEIEHHUE CIIOB TEKCTA K HOpMaJIbHOH (hopMe, BeKTopHu3aius). 3agauu o00paboTKu
€CTECTBEHHOI'O fA3bIKa. APXUTEKTYPbl HEHPOHHBIX CETEH, MPUMEHSAEMBIX NPU PEUICHUM 3aAad
00pabOTKN €CTECTBEHHOI'O f3bIKa - CBEPTOYHbIE OJHOMEpHbIe HelpoHHble ceTH (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTh (RNN).

Paznen 12. «PekyppeHTHbIE HEHPOHHBIE CEeTH». APXUTEKTYPbl PEKYPPEHTHBIX HEHPOHHBIX
CeTeld, MPUMEHSIEMbIX IS pellieHns ipakTuieckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTob! u$poBbIX MpeACTaBICHUI TEKCTA!
YAaCTOTHBIHN MOAX0/], TEMAaTUYECKOE MOJIETUPOBaHKE, TUCTPHOYTHBHAs ceMaHTHKa. IHCTpymMeHTapHii
Keras u TensorFlow a1t moctpoeHus MoJienM peKyppeHTHON HEWPOHHON CeTH, pelarouieit 3aaaqy
Kkinaccudukanun TekcToB. Iloctpoenue Helpocereit ¢ apxurekrypamu LSTM u GRU Ha ocHoBe

makeroB Keras u TensorFlow.
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5.2.2. Coneprkanue TUCIUTLINHBI/MOYJIS IO BUJAM YI€OHBIX 3aHATHH.

JleKIITHOHHBIE 3aHSITUS

Tabmmma 5.2.1
o | Homep paznmena O0mbeMm, gac. Tema KL
n/n | aucuumaueel | OPO | 300 | O3®0 B
1 1 1 - 1 BBenerne B TeMaTHKy HCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - 1 [TakeTs! mporpaMm 171t pabOTHI ¢ HEHPOHHBIMH CETSIMH
3 3 1 - 1 OO0yduenue HelipoHHOI ceTn. Habopsr maHHBIX
[TonHOCBs3HAsA HEHPOHHAs CETh MPSMOr0 PaCIpPOCTPAHEHUS
4 4 1 - 1
(FNN)
5 5 1 - 1 ITocTpoeHne apXUTEKTYpbl HEHPOHHOM CETH M ee 00ydeHHe
6 6 1 - 1 Pabota ¢ TensorFlow u Kaggle
7 7 1 - 1 AHanm3 KadecTBa 00y4eHHsI HEHPOHHOH ceTH
8 8 1 ) 1 [TpyMeHeHne HEWPOHHBIX CeTeH I peleHHs 3a1aun
perpeccuu
9 9 1 - 1 CBEpTOUHBIC HEHPOHHBIC CETH
10 10 1 - 1 [IpenBapuTensHO OOYUCHHBIC HEHPOHHBIE CETH
11 11 1 ) 1 HefiponHsle ceTn u1s 3a1a4 00pabOTKH €CTECTBEHHOTO
A3bIKa
12 12 5 - 1 PexyppeHTHBIC HEHPOHHbIE CETH
HToro: 16 - 12
JlabopaTtopHbie paGoThI
JIaGopatopHbIe 3aHATHS YI€OHBIM IJIAHOM HE MPETyCMOTPEHBI.
HpaKTuquKne 3aHATUA
Tabmuma 5.2.2
No Howmep O0BeMm, gac.
w paszena 0D0O 300 | 0300 Tema naboparopHoii paboTHI
JIMCUUTIIMHBI
1 1 5 - 4 ITocTpoeHne HENPOHHOW CETHU JUIsl Ollepalun

KOHBIOHKIIMY B akeTe Matlab

- ITocTpoeHne HEUPOHHOM ceTH IS
2 2 5 4 KJ'IaCCI/I(I)I/IKaI_[I/II/I MHOKECTB TOUEK IUIOCKOCTHU B
makete Matlab

- [TocTpoeHre HEMPOHHOM CETH IJIsI ONEpALUU

3 3 > ! XOR B nakere Matlab
4 4 5 - 4 CeTH pasnanbHbIX 0a3UCHBIX (PYHKITHIA
5 5 5 - 4 MeTos OTOpHBIX BEKTOPOB
6 5 5 4 OOpaboTKa CUTHAJIOB C TOMOIIBIO BCIUIECKOB
HToro: 30 - 24
CamocTosiTeibHasi paboTa CTyJeHTa
Tabnuna 5.2.3
No Homep O0beM, yac.
i paszaena 000 1300 | 000 Tema Bug CPC
JMCLUIUIMHBI
7 cemecTp
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BBenenue B TeMaTuky
HCKYCCTBEHHBIX
HEUPOHHBIX CeTeH

IToaroroska
MPAKTUIECKUM
pabortam,
odopmiieHue
OTYETOB
MPAKTUICCKUM
pabotam

10

[TakeTsl mporpaMm Juist
paboThI ¢ HEHPOHHBIMU
ceTsMHU

[ToaroroBka
MPAaKTUYECKUM
pabotam,
oopmieHue
OTYETOB
MPAKTUYECKIM
paboram

1o

OOyuenue HeHpPOHHOMN
cetu. HabGops! jaHHBIX

IloaroroBka k
MIPAKTUICCKHM
pabortam,
odopmiteHne
OTYETOB 10
MIPAKTUICCKHM
paboram

[TonHocBs3HAA
HEeMpOHHAas ceTh MPSAMOro
pacnpoctpanenus (FNN)

[ToaroroBka k
MPAKTUYECKUM
pabotam,
oopmienue
OTYETOB 10
MPAKTUYECKUM
pabotam

[Toctpoenue
APXUTEKTYpbl HEMPOHHON
CeTH U ee o0y4yeHue

[Toxroroska k
MPAKTUICCKAM
pabotawm,
oopmieHue
OTYETOB IO
MPAKTUICCKAM
pabotam

Pa6ota ¢ TensorFlow n
Kaggle

[ToaroroBka k
MPAKTUYECKUM
pabortam,
oopmienue
OTYETOB 10
MPAKTUYECKUM
paboTam

AmnHanu3 KkayecTBa
o0y4deHus HeHPOHHOM
ceTu

[ToaroroBka x
MIPAKTUICCKAM
pabotawm,
odopmieHue
OTYETOB IO
MPAKTUYECKUM
pabotam

[IpumeneHne HEHPOHHBIX
ceTeyl I peleHus
3a/1a4Ml perpeccuu

IToaroroBka x
MPAKTUIECKUM
pabortam,
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oopmieHne
OTYETOB I10
MPAaKTUYECKIM
paboram

CBEpTOUHBIC HEHPOHHBIE
ceTu

IToaroroBka x
MPAKTUICCKUM
pabortam,
odopmiteHue
OTYETOB IO
MPAKTUICCKUM
pabotam

10

10

IIpensapurenbHO
o0y4yeHHbIe HEHPOHHBIE
ceTu

[TogroroBka k
MPAaKTUYECKUM
pabotam,
oopmieHnE
OTYETOB 10
MPAKTUYECKIM
paboram

Heiiponnsie cetu 1is
3a1a4 00paboTKu
€CTECTBEHHOT'O SI3bIKA

IloaroroBka k
MPaKTUYECKUM
pabortam,

11 11 2 - 5 odopmiteHne
OTYETOB 10
MIPAKTUICCKHM
pabotam
PexyppenTHbIe IToaroroBka k
HEHpOHHBIE CeTH MPAKTHYECKUM
pabortam,

12 12 10 - 17 odopmiieHue
OTYETOB 10
MPAKTUYECKUM
pabotam
[Toxroroska k
3a4yeTy

15 1-12 0 - 0 1-12
Hroro: 62 - 12

5.2.3. llpenomaBaHWe AMCHUIUIMHBI BENETCS C TNPUMEHEHHEM CIEAYIONNX BHUIOB
00pa30oBaTeNbHBIX TEXHOJIOTHH:

— BU3yaIHM3alus y4eOHOro MaTepHaia B O(QHCHOM IIaKeTe B JWAIOTOBOM PEXKHME
(JIEKITMOHHBIE 3aHATHSA);

— paboTa B MaJbIX Tpynnax (mpakTHyeckue paboThl);

—  UHIUBHIyalbHBIC 3a1aHus (pakTUYecKue paboThi).

1. TemaTuka KypcOBBIX IPOEKTOB
KypcoBbie npoekTsl yueOHBIM IIAHOM HE MPEAYCMOTPEHBI.

2. KoHTpojibHbIe padoThI
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KonTtponbHbie paboThl y4eOHBIM JIAHOM HE MPEyCMOTPEHBI.

3. OueHka pe3yJbTATOB OCBOEHHS TUCHUILIUHBI
8.1. Kputepun OlleHMBaHHUS CTETNIEHH MOJHOTHI M KAadeCTBA OCBOCHMS KOMIICTCHLUH B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yiibTaTaMH 00yueHus npuBeneHs! B [lpunoxennn 1.
8.2. PeifTunroBas cucreMa OLICHHBAHUS CTENEHH TOJHOTHI M KauecTBa OCBOCHUS

KOMITETCHIIMH 00yJaromuxcs 09Hor popMbl 00ydeHus npeacTapieHa B Taomumie 8.1.

Tabmuna 8.1
Ne /it | Bubl MeponpusiTHil B paMKax TEKYLIErO KOHTPOJIs | KommaecTro 6amnoB
2 cemMecTp

1 Texyas aTTecTanus
1 JlabopaTopnas pabora Nel-2 0-20
2 Kontpomnpaslii Tect Nel 0-10
HTOI'O 3a mepByIo TEKYIIYIO aTTECTAIIIO 0-30

2 Tekylias aTTecTalus
3 JlabopaToprast paborta Ne3-4 0-20
4 KonTposnbHblii TecT Ne2 0-10
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TeKyIIasi aTTeCTaIus
5 JlabopaTopnas pabota Ne5-6 0-20
6 Konrposnbuslii TecT Ne3 0-20
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 0-100

4. VYue6HO-MeTOTHUECKOE H MH(pOpMaLOHHOE o0ecnieyeHue I CUMIIJIMHbI/ MOAYJIS

9.1. [lepevyeHb peKOMEHIYEMOI JINTEPaTyphl MpezcTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIE TIpodeccHOHaNbHBIE 0a3bl JTaHHBIX ¥ MHPOPMAIMOHHBIE CIIPABOYHBIE
CUCTEMBI

— CoOctBennas noiHotekcToas 6aza (I16J]) BUK TNV http://elib.tyuiu.ru/

—  Hayuno-rexuuueckas 6uommoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxkunaa u ®I'BOY BO «TUY» http://elib.gubkin.ru/

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

— Hayuno-texnuueckass Oubnuoreka ®I'BOY BIIO «YXTHHCKHI TrocynapcTBEHHBIH
TexHHueckuil yauepcute» http://lib.ugtu.net/books

— baza nannpix KoHcynbTaHT cTyneHTa «OJEKTpOHHAs OUOIMOTEKa TEXHHUYECKOTO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-OnOMMoTeunas cucrema IPRbooks http://mwww.iprbookshop.ru/

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

— 000 «dnektponHoe u3garenbetso FOPAWT» www.biblio-online.rux»

— 00O «PYHDby http://elibrary.ru/

—  DnektponHo-6ubmmoreunas cucrema BOOK.ru https://www.book.ru
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—  HamuoHnanbHast 27eKTpoHHAs OMOIMOTEKA

9.3. JluneH3noHHOE M CBOOOTHO pacIpOCTpaHsIeMOe MPOTPaAMMHOE OOECTIeYeHHe, B T.4. OTEYCCTBEHHOTO
IPOU3BOJICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;
— MatLab

5. MarepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIIUHBI/ MOLY ISt
HOMeIlIeHI/IH JJISA HpOBC}IeHHH BCEX BUIOB pa6OTbI, Hpe/:[yCMOTpeHHI)IX y‘le6HbIM IIJIaHOM, yKOMHHeKTOBaHLI

HeO6XOI[I/IMI)IM OGOpyI[OBaHI/IeM 1 TEXHUYCCKUMU CpCACTBAMU 06yqu1/151.

Tao6mauua 10.1

[Tepeuens o6opymoBaHus, [lepeyeHb TEXHHUYECKUX CPEACTB O0yUCHHUS, HCOOXOJUMBIX IS
Ne /it HEOOXOTUMOTO JIJIsSt OCBOCHHMS JUCIUILTHHBI
OCBOGHMS JUCUIUIUINHBI (neMoHcTpaIMoHHOE 000pyI0BaHKE)
Komruiekt MyJabTUMENUIHOTO 00OpYAOBaHUS: MPOEKTOp, OJKpaH,
1 - KOJIOHKH, HMHTCPAaKTUBHAs  JOCKA, IEPCOHAIBHBIC KOMIIBIOTEPHI.
JlokasibHasl U KOPIIOPATUBHAS CETh.

6. Meroauueckue yka3zanus no opranuzanuu CPC

11.1. MeTtoanyeckue yKazaHHs 1O ITOJIrOTOBKE K J1a00PaTOPHBIM 3aHATHSM.

JlaGopaTopHbIe 3aHATHSA CIIOCOOCTBYIOT YINIyOJIEHHOMY H3YUEHHIO AMCHUIUIMHBI M CIYXaT OCHOBHOM
(hopMoOii TIOJBEEHUSI MTOTOB CaMOCTOSITENbHOW palboThl cTyAeHTOB. OCHOBHas IleNb JIAOOPATOPHBIX  3aHATHH
3aKJIFOYAeTCS HE TOJBKO YIIYOHTh M 3aKpENUTh TEOPETHUECKHE 3HAHMSA, HO M C(POPMHUPOBATH MPAKTHUECKUE
KOMIIETECHIINU, HeOOXOANMBIE OYAYIIHUM CIIEIHATUCTAM.

Ha mabopaTopHbIX 3aHATHSX NMPHUBETCTBYETCS AKTUBHOE Y4acTHEe B OOCYKJICHHWH KOHKPETHBIX CHTYaIlWi,
CIIOCOOHOCTH Ha OCHOBE TIOJIyYCHHBIX 3HAHUI HAX0ANTH Hanboiee 3phexTHBHBIC pelIeHHUs OCTABIEHHbIX MTpodIeMm,
YMETb HaXOJHTh MOJIE3HbIH JOTIOJIHUTEIILHBIA MaTepHall 110 TEMATHKE 3aHITHI.

MarucTpaHTy peKOMEHIYETCsl CIeAyIomas CXeMa NOATOTOBKHU K 3aHATHIO:

1. [TpopaboTaTh KOHCIIEKT JIEKIIHIA,

2. VI3yuuTh peKOMEHIOBaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHHSX cHOPMYIHPOBATH BOTIPOCHI K MPEIOAaBATENIO

4. Ilocne BITONTHEHHS 1a00PaTOPHOH PaOOTHI OPOPMHUT OTUET U HOATOTOBUTHCS K 3aIIHTE.

11.2. Meroandeckue yKa3aHHsI 10 OPraHU3alMN CaMOCTOSTENbHON paboTHI.

CamocrosarenbHas paboTa sBISETCS OAHOM W3 BakHEHIIUX (opM H3yueHHUs 000
quciumuiiHbl. OHa TO3BOJISIET CHUCTEMAaTH3UPOBATh U YIIyOUTh TEOpPETHYECKHE 3HaHUS,
3aKpeNuTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHMM MOJb30BaThCS HAay4yHOU u
yuyeOHO-MeToIuuecKkoil  nutepaTypoil.  Ilo3HaBaTenmpHast ~ JAEATENBHOCTH B IIpOLIECCE
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTHBHOCTU H

CaMOOPraHu30BaHHOCTH.
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B y4eOHOM mporecce BBIACISIOT JBa BHIA CAMOCTOSTEIBHOW pabOTHI: ayaUTOpHAs U
BHEAYIUTOPHASI.

AynuTopHas camMoCTOsITeNIbHAsE pa0oTa MO JUCIUILUIMHE BBINOJHACTCS HA Y4EOHBIX
3aHATHUSX T10]] HEOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIaBATENs U IO €ro 331aHUI0.

BreaynutopHass camocrosiTelbHas ~paboTa MaruCTpaHTOB  IPEICTAaBIsET COOOU
JIOTUYECKOE TIPOJOJDKEHUE AYAWTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHW HA BBHITIOJHEHHE JTOM
paboOTBl PETIAMEHTUPYIOTCS pabdoyuM Y4eOHbIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas paboTa MOMET OCYIIECTBIIATHCS HHIMBUAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT IIeJId, 00bEeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIHHOU
paboThI, yPOBHS CIIO)KHOCTH, YPOBHSI YMEHHI MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIOYACT B ceOs pabOTy ¢ KOHCIIEKTOM JICKIUI, U3yUYCHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIICHNI/IOKIIAI0B, TOJITOTOBKA pedepara, TECTHPOBAHNE, PEIICHUE 3a/1a4 M YIIPaKHEHHH 11O
o0pa3ily, pelicHre BapUATUBHBIX 3a71a4, BBIIIOJHEHUE YEPTEKEH, CXeM, pacyeToB (rpaduaeckux
paboT), pelieHne CUTYallMOHHBIX (PO(ECCHOHATIBHBIX) 3aj1au, TOJArOTOBKA K JICJIOBBIM HUIpaM,
MPOEKTUPOBAHUE U MOJEIMPOBAHHE DPA3HBIX BUIOB U  KOMIIOHEHTOB MpO¢eCcCHOHATbLHOU
NeSITeTbHOCTH, HAY9HO-HCCIIEI0BATENBECKYIO paboTy U IIp.

KoHTpob pe3y/ibTaToB BHEAYTUTOPHOW CAMOCTOSATEIHLHOW PabOTHI MAarKCTPAHTOB MOYKET
OCYIIECTBIISITECS B TMpefeNiax BPEMEHHU, OTBEIEHHOTO Ha oOs3aTelbHble yueOHBIC 3aHATHS IO
TUCIUIIIMHE W BHEAYIUTOPHYIO CaMOCTOATEIbHYIO pabOoTy MarucTpaHTOB MO AUCIMILIUHE,

MO’KET IPOXOJUTh B MUCbMEHHOM, YCTHON WM CMEIIaHHOH opMe.
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[Tpunoxenue 1

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

Jucuunuimna: HeliponHsle cetu
Cnenunanpaoctb: 21.03.01 Hedrerazosoe aeno
Crenpanu3anysi: DKCIUTyaTalys 1 00CIy)KUBaHHE 00BEKTOB JOOBIYM HEPTH

KO)I KOMIICTCHIIMH

KO}:{ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHus pe3yIbTaTOB 00yUYCHUS

HHAMKaTOpa pe3ynbrara o0yueHus 1-2 3 4 5
JIOCTHKEHUS MO OUCHUILTNHE
xomreteHIn (MJIK)
YK-1. Cnocoben VK-1.1. Ananuzupyer | 3Hatb: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE
OCYILECTBIIATH pOOJIEMHYIO KIIACCHYECKHE KIIACCHYECKHE YPOBHE KIIACCHYECKHE | YPOBHE KIIACCHYECKHE KIIACCHYECKHE
KPUTHYECKHH CHUTyaIyio (3a1ady) ¥ | MaTeMaTHYECKHe MaTeMaTHYECKUE MaTeMaTH4ECKUE MaTeMaTH4ECKHE MaTeMaTHYECKHE
aHanmm3 BBIZICTISIET ee 0a30BbIE | MOZEINH, MOJIENH, MOJIENHN, MOJIENH, IPUMEHSAEMBIE B | MOJEIH,
IpOOIEMHBIX COCTaBIISOLINE. MIPUMEHSIEMBIE B MIPUMEHSIEMBIE B MIPUMEHSIEMBIE B Pa3MYHBIX 00JIaCTIX MIPUMEHSIEMBIE B
CUTyalui Ha PaccmaTpuBaer Pa3IMYHBIX 00JIACTSIX PA3IMYHBIX 00JIACTSIX Pa3IMYHBIX 00JIACTSIX YEeJI0BEUECKOM Pa3IMYHBIX 00JIACTSIX
OCHOBE CUCTEMHOI'O | Pa3JIMYHbIC BADUAHTBl | YEIOBEUECKOH YEJI0BEYECKOU YEJI0BEYECKOU JIeSITENIBHOCTH YEJI0BEYECKOU
noaxoJaa, peuicHus HpO6HeMHOﬁ JCATCIIBHOCTHU JCATCIBHOCTHU JCATCIBHOCTHU JACATCIBbHOCTHU
BBIpa0aTHIBATh CUTyaluu (3a1a4n), Ywmers: V1 He ymeer YmMeeT Ha HU3KOM YwmeeTt Ha cpeHEM Ywmeer B
CTpaTEeTHIO pa3pabaTbiBaeT MOTU(PHUIIUPOBATH MOTU(GHUINPOBATH YpOBHE YpOBHE COBEpILCHCTBE
JIeHCTBUI aJIrOPUTMBI UX KJIAaCCUYECKUE KJIAaCCUYECKUE MOTU(GHUINPOBATH MOJTU(PHUINPOBATH BBIOMpATh
peanu3anyH. MaTeMaTHIecKHe MaTeMaTH4ecKHe KJIaCCHUYECKHE KIIACCHYECKHE Mo uIMpoBaTh
MOJENHU AN PEIIEHUs] | MOJENH Ul PEHIeHUsT | MaTeMaTH4eCKUe MaTEMAaTUYECKUE MOJEIH | KJIACCHUECKUE
KOHKPETHBIX 3a]a4 KOHKPETHBIX 3a]1a4 MOJENHU AJIS pEIEHUsT | ISl peLeHUs MaTeMaTH4ECKHE

po¢eCCHOHATBHOM po¢eCCHOHATBHOM KOHKPETHBIX 3a/1a4 KOHKPETHBIX 3a/1a4 MOJICIHA IS PEICHHS
JIeATEeIILHOCTU JIeATEeIILHOCTU po¢eCCHOHATBHOM po¢heCCHOHATBHOMN KOHKPETHBIX 3a/1a4
JIeATEeIILHOCTU JIeATeIbHOCTH po¢heCCHOHATBHOMH
EeSITETLHOCTH
Bmaners: B1 Umeer He BimageeT onwIT Bnaneer Ha HU3BKOM Bnaneer Ha cpegHem Bnaneer B

OIIBIT TPUMEHCHUA
METOJIOB
MaATEMATHUYCCKOI' O
MOACINPOBAHUSA JIJIA
PEeUICHUA KOHKPETHBIX
3a71a4
poeCCHOHATBHOM
JIeSITEIbHOCTH.

MIPUMEHCHUA METOIO0B
MaATEMATHUYCCKOI' O
MOACIUPOBAHUSA JIJIA
PEeUICHUA KOHKPETHBIX
3a1a9
poeCCHOHATBHOM
JIeSTeIbHOCTH.

YPOBHE OIIBIT
MPUMEHEHHS METOJIOB
MaTEMaTHYECKOTO
MOJIETMPOBAHHMS JIJIsI
peLIeHust KOHKPETHBIX
3a71a4
mpo¢heCCHOHATBHOM
JIeSITEIbHOCTH.

YPOBHE OIBIT
NPUMEHEHUS METOIOB
MaTeMaTUYECKOTO
MOJIEJTMPOBAHUS IS
peLIeHUst KOHKPETHBIX
3a1a4
poeCCHOHATBHOMN
JIeSITEIbHOCTH.

COBEPILCHCTBE OIBIT
NPUMEHEHHUS METOIOB
MaTeMaTHYECKOrO
MOICITUPOBAHMS JJIST
peleHs KOHKPETHBIX
3amaq
poeCCHOHATBHON
JICSITEBHOCTH.




KO,H KOMIICTCHIIMU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kon u HaumenoBanue
pe3ynbTata 00y4eHUs
0 JUCIUTITHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

YK-1.2. Onpenensietr u
OLICHUBAET
MpPaKTHIECKUE
MOCIICICTBHS
BO3MOXHBIX PEIICHUN
3a/1a4uu.

3Hath: 32 c1ocoObI
NIPUMEHEHUS MOAEIEH
HEHUPOHHBIX CETEU ISt

He 3naet crroco6n1
NIPUMEHEHUS MOAETIEH
HEHUPOHHBIX CETEU ISl

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIEH

3HaeT Ha cpeHeM
YPOBHE CIIOCOOBI
TIPUMEHEHUSI MOAETIEN

3HaeT B COBEPILICHCTBE
CHOCOOBI IPUMEHEHUS
Mozenell HeMPOHHBIX

00paboTkn 00paboTkn HEHpPOHHBIX ceTell i | HeHpOHHBIX ceTel It cetelt 1t 006paboTKH
nHpOpMAU 1 nHpOpMAUN 1 00paboTkn 00paboTtku nHGOpManK | HHPOPMAIHU U
pacrio3HaBaHus pacrio3HaBaHus nHdopmanuu u Y pacro3HaBaHUs pacrio3HaBaHus
o0pazoB o0pazoB pacro3HaBaHHs 00pazoB 00pa3oB

00pazoB
Ymets: V2 ouenuBate | He ymeeT ornieHuBaTh YMeer Ha HU3KOM YMeer Ha cpeiHEM YmMmeer B
Ka4yCCTBO O6y‘-I€HI/I§I Ka4yCCTBO O6y‘-I€HI/I§I YPOBHE OLI€CHUBATDH YPOBHE OLI€CHUBATDH COBCPUICHCTBE

MOJeJIed MalllnHHOTO
o0OyueHHs;

MOJeJIed MalllMHHOTO
o0OyueHHs;

Ka4yecTBO 00yUeHHUS
MOZENeH MallMHHOTO
o0OyueHus;

Ka4ecTBO 00yUeHHUS
MOJIENei MallMHHOTO
o0OyueHwns;

BBIOMPATH OLICHUBATH
Ka4ecTBO 00y4YCHHS
MOJIENeH MallHHHOTO

o0yueHns;
Bnagets: B2 He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHeM Bnaneer B
TEXHOJIOTHSIMHU TEXHOJIOTHSIMHU YPOBHE TEXHOJOTHSIMH | YPOBHE TEXHOJOTHSIMH COBEpILCHCTBE
aHajau3a u aHajau3a u aHajau3a u aHajau3a u TEXHOJIOTHSMHU
HHTEPIpETAINN HHTEPIpPETAINN HHTEPIpPETAIHN HHTEPIPETAIHN aHajau3a u
MOJTyYEHHBIX JaHHBIX MOJTyYEHHBIX JaHHBIX MOJTyYEHHBIX JIAHHBIX B | TIOJyYEHHBIX IaHHBIX B WHTEPIIPETAIINH

B o0JylacTH

B o0JylacTH

obnacTu

obnacTtu

IMOJIYYCHHBIX JaHHBIX B

HUHTCJIJICKTYaJIbHbBIX HUHTCJIJICKTYaJIbHbBIX HUHTCJIJICKTYaJIbHbBIX HWHTEJICKTYaJIbHbBIX O6HaCTI/I
CHCTEM. CHCTEM. CHCTEM. CHCTEM. HHTEJUICKTYaIbHBIX
CHCTEM.

YK-1.3. 3Hath: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpesTHEM 3HaeT B COBEPILIEHCTRE
OcyuecTBisier MaTeMaTHYECKUE, MaTeMaTHYECKUE, YpOBHE YpOBHE MaTeMaTHYECKHE,
CUCTEMATH3aLUIO €CTeCTBCHHOHAYYHBIC | €CTCCTBCHHOHAyYHBIC | MaTeMaTHUYCCKUE, MaTeMaTH4eCKUE, €CTECTBCHHOHAYYHEIC
HHPOpPMAUU Y COIMAIbHO- U COIMAIbHO- €CTeCTBCHHOHAYYHBIC | €CTCCTBCHHOHAYYHBIC U | M COLMAIILHO-
Pa3IMYHBIX THIIOB UIS | IKOHOMHYECKHE 9KOHOMHYCCKUE U COIMATIbHO- COILMAIIEHO- SKOHOMHYECKHUE
aHalM3a MPOOJIEMHBIX | METOJIBI IS METOJIBI JUIS SKOHOMHYECKHUE SKOHOMHYECKUE METOJBI | METOJMBI JUIS

CUTYyalHil.
BripabarteiBaer
CTpaTeruo AecTBUi
JUTS IOCTPOCHUS

HCTIOJIb30BaHUS B
npodeccuoHaTbLHOM
JESITeBHOCTH

HCTIOJIB30BaHUS B
npodeccuoHaTbLHOM
JESITeBPHOCTH

METOJIBI JUIST
HCIIOIb30BAHUS B
npodeccuoHaTLHOM
JESITeTIBHOCTH

JUTSL UCTIOJTB30BaHUSI B
npodeccHnoHaTLHOM
JeSITEBHOCTH

HCIIOJIb30BaHUs B
npodeccHnoHaTLHOM
JeSITEBHOCTH
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KO,H KOMIICTCHIIMU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

AITOPUTMOB PEIICHHS
MOCTABJICHHBIX 3a/1a4.

KOII 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5

0 IUCUUIUTNHE
Ywmets: Y3 pemats He ymeer pewats YMeer Ha HU3KOM YMeer Ha cpeiHeM YwMmeer B
HecTaHIapTHbIE HecTaHIapTHbIE YPOBHE pelnIaTh YPOBHE pelIaTh COBEPIIICHCTBE
npodeccroHaNbHbBIE npodeccroHaNbHbBIE HecTaHIapTHbIE HEeCTaHJlapTHbIC BBIOMpATh pemaTh
3a7a4d, B TOM YHCJIE B | 3aJa4d, B TOM YHCIE B | MPOQecCHOHATbHBIE podecCHOHANBHBIE HEeCTaHJapTHbIC
HOBOW MITH HOBOW MITH 3aJa4yd, B TOM YHCJIE B | 33Ja4H, B TOM YHCIIE B podecCHOHANBHBIE

HE3HaKOMOM cpeac u B

HE3HaKOMOM cpeac u B

HOBOH WIIH

HOBOM MJIM HE3HAKOMOI

3aJja4yu, B TOM 4YHCJIC B

MEKIUCTUITITIMHAPHOM MEKIUCTUITTIMHAPHOM HE3HAKOMOM Ccpeac u B cpeac u B HOBOM HMIIH
KOHTEKCTE, C KOHTEKCTE, C MEKJIUCHUIUTMHAPHOM | MEXIUCHUILTMHAPHOM HE3HAKOMOW cpeie U B
MPUMCHCHUEM MPUMECHCHUEM KOHTCKCTEC, C KOHTCKCTEC, C MEKIUCHUIITIMHAPHOM
MaAaTCMaTUYCCKHUX, MaAaTCMaTUYCCKHUX, MPpUMCHECHUEM MPpUMCHCHUEM KOHTCKCTEC, C
€CTECTBCHHOHAYYHBIX, | €CTECTBEHHOHAYYHbIX, | MaTeMaTHYECKHX, MaTeMaTHYeCKHX, MIPUMEHCHHUEM
COIMAJIbHO- COIMAJIbHO- €CTECTBEHHOHAYYHBIX, | €CTCCTBCHHOHAYYHBIX, MaTeMaTHYeCKHX,
SKOHOMHYECKHX U SKOHOMHYECKHX U COIMAIEHO- COIMATBHO- €CTECTBEHHOHAYYHBIX,
PO EeCCHOHANBHBIX PO eCCHOHANBHBIX SKOHOMHYECKHX U SKOHOMHYECKHX U COIMABEHO-
3HAHUH 3HAHUH PO EeCCHOHATBHBIX PO eCCHOHATBHBIX SKOHOMHYECKHX U
3HAHUH 3HAHUH po¢heCCHOHATBHBIX
3HAHUH
Bnanets: B3 He Bnaneer HaBelkamu | Bilageer Ha HU3KOM Bunageer Ha cpeiHeM Bunapeer B
HaBbIKaMH TCOPETUIECKOI'O U YPOBHE HaBbIKAMU YPOBHE HaBbIKAMU COBEPUICHCTBE
TEOPETHYECKOTO 9KCIIEPUMEHTAILHOTO | TEOPETHYECKOTO TEOPETHYECKOTO U HaBbIKAMHU
9KCIIEPUMEHTAILHOTO | HUCCIIEI0BAHMS 9KCIIEPUMEHTAILHOTO | IKCIIEPUMEHTAILHOTO TEOPETHYECKOTO U
UCCIIEeIOBAHUS 00BEKTOB UCCIIEIOBaHUS UCCIIEIOBaHUS IKCIEPUMEHTAILHOTO
00BEKTOB npoQeCCHOHATBHOM 00BEKTOB 00BEKTOB UCCIICIOBAHUS
npodecCHOHANTBHOM JeATeIbHOCTH, B TOM podecCHOHANTBEHOMN TIpodecCHOHANBHOM 00BEKTOB
JIeATeIbHOCTH, B TOM Yucie B HOBOM MK JIeATeNIbHOCTH, B TOM JIeITeNIbHOCTH, B TOM IpodecCHOHANBHON

YHCIIe B HOBOM WJIN
HE3HAKOMOM cpeac u B
MEKIUCTUITIIMHAPDHOM
KOHTCKCTC

HE3HAKOMOM cpeac u B
MEKIUCTUITIIMHAPDHOM
KOHTCKCTEC

YHClIe B HOBOM MJIN
HE3HaKOMOM cpeac u B
MEKAUCHUITIIMHAPDHOM
KOHTCKCTC

YHCIIe B HOBOM HMIIK
HE3HAKOMOM cpeac u B
MEKAUCHUITIIMHAPDHOM
KOHTCKCTC

JACATCIBbHOCTHU, B TOM
YHCIIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MEXIUCHUIIMHAPHOM
KOHTCKCTC
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KO,H KOMIICTCHIIMU

Kon u HanmeHoBanue
HMHIKAaTOpa
JOCTHKEHUSI

xommeteHun (MJIK)

VK-1.4. Bnageer
HaBBIKAMHU
MPOrpaMMUPOBAHUS
pa3paboTaHHBIX
AITOPUTMOB U
KPUTHYECKOTO aHaJIN3a
TMOJTYYCHHBIX
Pe3yJIbTaTOB.

Kon u HaumenoBanue
pe3ynbTata 00y4eHUs
0 JUCIUTITHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

3Harte: 34
COBPEMEHHBIE METO/IbI
pa3paboTky u
peanuzaiuu
AITOPUTMOB
MaTeMaTHYEeCKUX
MoJenei Ha baze

He 3naer
COBPEMEHHBIE METO/IbI
pa3paboTky u
peanu3auu
AITOPUTMOB
MaTeMaTHYECKUX
MoJenei Ha 6aze

3HaeT Ha HU3KOM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanuzanun
AITOPUTMOB
MaTeMaTHYECKUX
MoJelei Ha 6ase

3HaeT Ha cpeHeM
YPOBHE COBPEMEHHBIC
METOJBI pa3paboTKu 1
peanu3aiyy aaropuTMOB
MaTeMaTHYECKUX
MoJeel Ha 0a3e SI3LIKOB
U ITAaKCTOB HpI/IKJ’IaI[HI)IX

3HaeT B COBEPILICHCTBE
COBPEMEHHBIE METOABI
pa3paboTKu 1
peau3ann
AJITOPUTMOB
MaTeMaTHYECKUX
MoJesel Ha Oa3e

SI3BIKOB U [TAaKETOB SI3BIKOB U [TAKETOB A3BIKOB U IIAKETOB IporpaMMm S3BIKOB U IIAKETOB
MIPUKIIAHBIX MIPUKIIaHBIX HPUKJIaIHBIX MO/JICIUPOBAHUS. MPUKJIIAHBIX
IIporpamMm IIporpamMm HIporpaMM IporpaMM
MOJICITMPOBAHHS. MOJICITHPOBAHHSI. MOJICITHPOBAHHS. MOJICITHPOBAHHS.
YwMmers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YwMmeer B
pa3pabaTeIBaTh U pa3pabaTeIBaTh U ypOBHE pa3pabaTbiBaTh | ypoBHE pa3pabdaThlBaTh U | COBEPIICHCTBE
peaan30BHIBATH peaan30BHIBATH 1 peaan30BbIBaTh peann30BBIBATh BEIOMpATh
QJITOPUTMBI QJITOPUTMBI JITOPUTMBI ITOPUTMBI pa3pabaTsIBaTh U
MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHIeCKIX MaTeMaTH4eCcKUX peann30BBIBaTh
MoJieneii Ha 6aze Mojieneii Ha 6aze Mojeneil Ha 6aze MoJierneld Ha 06ase SI3BIKOB | AJITOPUTMBI
A3BIKOB U TIAKETOB A3BIKOB U TIAKETOB A3BIKOB U TIAKETOB Y TTIAaKETOB MPHUKIIAJIHBIX MaTeMaTHYECKUX

MPUKIaTHBIX MPUKIaTHBIX MPUKIaTHBIX MporpamMm MoJierneit Ha 6aze
porpamMm porpamMm porpamMm MOJIEJINPOBAHUS. SI3BIKOB U ITAKETOB
MOJCIIUPOBAHUA. MOJCIIUPOBAHUA. MOJCIIUPOBAHUA. MPUKJIaJIHBIX
mporpaMmm
MOJICIINPOBAHHUSL.
Bnanets: B4 Nmeer He Bnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
MPaKTUYECKUI OIBIT MPaKTUYECKUI ONBIT YpOBHE NPAKTHUECKUN | YpOBHE MPaKTHYECKUN COBEPILIEHCTBE

pa3paboTKu U
peanuzanuu
JIITOPUTMOB Ha 0aze
SI3IKOB U MTAKETOB
TPUKIIATHBIX
porpaMm
MO/ICIIMPOBAHUSL.

pa3paboTKu U
peanuzanuu
JITOPUTMOB Ha 0aze
SI3IKOB U [TAKETOB
TPUKIIATHBIX
mporpaMm
MO/ICIIMPOBAHUSL.

OMBIT Pa3pabOTKH U
peanuzanuu
ITOPUTMOB Ha 0aze
SI3BIKOB U MTAKETOB
TPHUKIIATHBIX
mporpaMm
MO/ICIIMPOBAHHUSL.

OIIBIT Pa3paboTKU U
peanu3any aropuTMOB
Ha 0a3e S3bIKOB U
MIAKETOB MPUKIATHBIX
pOTpaMM
MOJICTTMPOBAHUSI.

MPaKTHYECKU ONBIT
pa3paboTKu
peanu3anuu
ITOPUTMOB Ha 0aze
SI3BIKOB M TTAKETOB
TPHKIIATHBIX
IporpaMm
MO/ISJIMPOBAHHSI.
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KO,H KOMIICTCHIIMU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kon u HaumenoBanue
pe3ynbTata 00y4eHUs
0 JUCIUTITHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

VYK-2. Cnocoben
YIPaBISTH
MPOEKTOM Ha BCEX
JTamax ero
YKU3HEHHOTO [UKIIA

VYK-2.1. ®opmynupyer
B paMKax
MOCTaBJIEHHOM LIETN
MIPOEKTa
COBOKYITHOCTh
B3aUMOCBSI3aHHEIX
3ajad4,
00eCIeUunBaIOIIUX €€
JIOCTHIKEHUE.
Onpenensier
0KHIaEMBIE
Pe3yIbTATHI PEUICHUS
BBIJIEJIEHHBIX 3a1a4.

3HaTh: 35 MOCTaHOBKY
OCHOBHBIX 33124
MaIInHHOTO O0Y4eHHs,
OCHOBHBIC ITOHATHUS H
0a30BBIi
MaTeMAaTUICCKUI
amnmnapaT He4eTKON
JIOTHKH; CIIOCOOBI
THOpUIU3AIIH
METO/IOB
BBIYHCIIUTEIEHOTO
HWHTEIUICKTA C
HCTIOJIb30BaHUEM
TPaIUIIHOHHBIX
METOJIOB
ONITUMU3AIHA 1
pacrio3HaBaHus
00pazoB

He 3naer noctaHOBKY
OCHOBHBIX 33124
MaIIMHHOTO O0Y4eHHs,
OCHOBHEBIC ITOHATHUS H
0a30BBIi
MaTeMAaTUICCKUI
amnmnapaT He4eTKOH
JIOTUKH; CIIOCOOBI
THOpUIU3AIIH
METO/IOB
BBIYHCIIUTEIEHOTO
HWHTEIUICKTA C
HCTIOb30BaHUEM
TPaIUIIHOHHBIX
METOJIOB
ONITUMU3AIHA 1
pacrio3HaBaHus
00pazoB

3HaeT Ha HU3KOM
YPOBHE TIOCTAHOBKY
OCHOBHBIX 3a]1a4
MaIInHHOTO O0Y4YeHHS,
OCHOBHBIC IIOHATHS U
0a30BEIi
MaTeMaTHYCCKUM
amnmnapaT He4eTKO!
JIOTHKH; CITOCOOBI
THOpHIU3AIHH
METOJIOB
BBIYHCIUTECIIFHOTO
HMHTEIJICKTA C
HCIIOIb30BaHHUEM
TPaIUIIMOHHBIX
METO/I0B ONTHMHU3AIINH
U pacro3HaBaHUs
00pa3oB

3HaeT Ha cpeHeM
YpOBHE IOCTAHOBKY
OCHOBHBIX 3a7a4
MaIInHHOTO O0YYeHHS,
OCHOBHBIE TIOHSTHS U
0a30BEIit
MaTeMaTHYCCKUM
arnrmnapaTr He4eTKO!
JIOTHKH; CIIOCOOKI
TUOpUAN3AIUN METO/IOB
BBIYMCIIUTEILHOTO
HHTEIIEKTA C
HCII0JIb30BaHUEM
TPaIUIIMOHHBIX METOIOB
OIITUMU3ALN 1
pacmo3HaBaHHS 00pa30B

3HaeT B COBEPILICHCTBE
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
¥ pacrO3HABaHU
obpa3oB

Ymets: Y5 npoBoauTH
aHaJU3 3a4a4M IS
BBIOOpa HAWITYUIIIEro
MeToaa
BBIYUCIIUTEIHFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/1a,
MOJXOAALIETO ISt
KOHKPETHOH 3a/1a4H;

He ymeer npoBoauts
aHaNM3 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
THOPUTHOTO METO/a,
MOJIXOASALIETO ISt
KOHKPETHOH 3a1a4u

YMeer Ha cpeiHEM
YpOBHE IIPOBOIUTH
aHaIM3 337144 JUIs
BbIOOpa HAWITYUIIIEro
MeToz1a
BBIYHCITUTETLHOTO
MHTEJUIEKTa WU
THOPUTHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOH 3a1a4u

YmMmeer B
COBEPILICHCTBE
BBIOMpATH MPOBOAUTH
aHaIU3 3a0a4H I
BbIOOpa HAWITYUIIIEro
MeToja
BBIUUCIIUTENLHOTO
HHTEJUIEKTa WU
THOPUTHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOM 3a/1auu

Bmaners: BS
WHCTPYMEHTAMU
MPOEKTUPOBAHUA U
OIICHKA KavyeCcTBa
Mo/ieeil HeMPOHHBIX
cereit

He Bimaneer
HHCTPpYMEHTaMH
IPOECKTUPOBAHUS U
OIICHKA KavyeCcTBa
MoO/ieeil HeMPOHHBIX
cereit

Bnaneer Ha HH3KOM
YpOBHE
WHCTPYMEHTAMU
NPOCKTUPOBAHUA U
OIICHKA KavyecTBa
MoO/Iesieil HeMPOHHBIX
cereit

Bunageer Ha cpetHeM
YPOBHE HHCTPYMEHTAMU
HpOGKTHpOBaHI/If{ nu
OIICHKA KavyecTBa
MOJIeJ e HEMPOHHBIX
cereit

Bnaneer B
COBEPIIECHCTBE
MHCTPYMEHTAMU
IIPOEKTUPOBAHUS U
OIICHKA KavyecTBa
Mo/IeJieil HEMPOHHBIX
cereit
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KO,H KOMIICTCHIIMU

Kon u HanmeHoBanue
HMHIKAaTOpa
JOCTHKEHUS

xommeteHun (MJIK)

VYK-2.2. Ilpoextupyer
pelieHne KOHKPETHON
3aJa4ul IPOEKTa,
BEIOHpast
ONTHMAJIBHBII CIIOCO0
€€ pelleHus, UCXOs
U3 JEUCTBYIOIUX
MPaBOBLIX HOPM U
HMEIOIIUXCS PECYPCOB
U OTPAHUYECHUI

VK-2.3. Pemaer
KOHKpETHbIE 3a]1a4
MPOEKTa 3asBJICHHOTO
KayecTBa H 3a
YCTaHOBJICHHOE BPEMsI

Kon u HaumenoBanue
pe3ynbTata 00y4eHUs
0 JUCIUTITHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

3Hath: 36 OCHOBHEIE
APXUTEKTYPBI

MHC u obmactu ux
MIPUMCHEHHS;
OCHOBHBIE CIIOCOOBI K
mpaBuia 00ydycHHS
HHC.

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

WHC n obnactu ux
NIPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI U ITpaBuiIa
o6yuenus MHC.

3HaeT B COBEPILICHCTBE
OCHOBHBIC
ApXUTEKTYPBHI

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

Ymets: Y6 olieHHBaTh
Ka4yecTBO 00y4eHUs
pa3MYHbIX MOJeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiponiakeroB Matlab
NNTool.

He ymeer onenuBath
Ka4yecTBO 00y4eHUs
pa3IUYHbIX MOJeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiponiakeroB Matlab
NNTool.

YMeer Ha HU3KOM
YPOBHE OLIEHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IUYHBIX Mojenei
HNHC; moaenupoBatb
HNHC cpeacrBamu
Heiiponakeros Matlab
NNTool.

YMeer Ha cpeiHEM
YpOBHE OIICHHUBATh
Ka4ecTBO 00yUeHHUS
Pa3IMYHBIX MOJeNei
HNHC; monenupoBatb
HNHC cpencrBamu
Heliponakeros Matlab
NNTool.

YmMmeeT B
COBEPIIECHCTBE
BBIOMPATH OLICHUBATH
Ka4yecTBO OOY4CHUS
Pa3IMYHBIX MOJemneit
HNHC; monenupoBatb
HNHC cpeacrBamu
Heliponakeros Matlab
NNTool.

Bnagers: B6
HaBbIKaMH
peleHus 3a1ay
ANMPOKCUMAITHH,
NPOTHO3UPOBAHUS,
KIIacCUpUKAITUU
JIAHHBIX,
pacro3HaBaHHS
o0Opa3oB

He Bnajeer HaBbIKaMu
peueHus 3aaa4y
anmpoKCUMAIIHH,
[POTHO3UPOBAHMS,
KIIacCU(pUKAITUU
JIAHHBIX,
pacrio3HaBaHus
o0pazoB

BnaneeT Ha HU3KOM
YPOBHE HaBBIKAMU
peteHus 3aaa4y
ANMPOKCUMAITUH,
POTHO3UPOBAHUS,
KITacCUpUKAIUN
JaHHbBIX,
pacrmo3HaBaHHS
o0pazoB

Bnaneer Ha cpenHem
YPOBHE HaBbIKAMU
peleHus 3ana4y
annpoKCUMAllHH,
NPOTHO3UPOBaHMUS,
KIlacCU(UKAIIUU JTaHHBIX,
pacmo3HaBaHug 00pa30B

Bnaneer B
COBEPIIEHCTBE
HaBbIKaMH
pelIeHus 3a1a4
ANMPOKCUMAI[UH,
MPOTHO3MPOBAHUS,
KITacCU(pUKAITUN
JTAaHHBIX,
pacrmo3HaBaHHS
00pa3oB

3Hath: 37 BUIHI,
CTPYKTYDY,
MIPUHLIMUIIBI 1 METO/IbI
CHCTEMHOM
OpTraHHu3aIH
HEHUPOHHBIX CETEH;

He 3naeT Bujs,
CTPYKTYDY,
MIPUHLIMIIB 1 METOAbI
CHCTEMHOM
OpTraHHU3aIH
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YpOBHE BUJbIL,
CTPYKTYDY,
TIPUHIIUITE 1 METO/IbI
CHCTEMHOM
OpTraHHu3aIH
HEHUPOHHBIX CeTeH

3HaeT Ha cpeiHEM
YPOBHE BUJIBIL,
CTPYKTYDY,

IIPUHLIMAIIBI U METOJIbI
CUCTEMHOMN OpraHu3aluu
HEHPOHHBIX ceTel

3HaeT B COBEPILEHCTBE
BUJIbL, CTPYKTYDY,
NIPUHLIUIIB U METOABL
CUCTEMHOM
OpraHu3anuu
HEHUPOHHBIX ceTel
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KO,H KOMIICTCHIIMU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5
0 IUCUUIUTNHE
YwMmers: V7 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YwMmeer B
HCTIONH30BaTh HCTIONb30BaTh YPOBHE HCIIONIB30BaTh | YPOBHE HCIIOIB30BAThH COBEPIIICHCTBE
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC BEIOMpATh
HEHUPOHHBIE CETHU IS HEHUPOHHBIE CETH TS HEHUPOHHBIE CETH IS HEUPOHHBIE CETU IS HCII0JIb30BATh
00paboTkn 00paboTkn 00paboTkn 00paboTkn OCHOBHEIC
nHdopmauuy; nHdopmanuu nHdopmanuu uHpopMauu HEUpOHHBIE CeTH AT
00paboTKH
uHdopmanuu
Bunagets: B7 He Bnaneer metogamu | Biageer Ha HU3KOM Bunapgeer Ha cpeHeM Bnapgeer B
METOJaMH aHaNIu3a U aHanu3a u YpOBHE METOAaMHU YpOBHE METOAaMHU COBEpILICHCTBE

CHHTe3a IpU
CO3JJaHUH,
HCCIIEIOBAaHUHU H
9KCIITyaTallx
HEHUPOHHBIX CETEH

CHHTe3a IpU
CO3JJaHUH,
HCCIIEIOBAaHUHN U
9KCIITyaTallx
HEHUPOHHBIX CETEH

aHanu3a u
CHHTE3a pU
CO3JJaHUH,
HCCIIEIOBAaHUHN U
9KCIITyaTallH
HEUPOHHBIX CeTel

aHanu3a u
CHHTE3a NP CO3JIaHNH,
HCCIIEIOBAaHUH U
9KCIUTyaTaIlH
HEUPOHHBIX CETEH

METOJJaMU aHallN3a U
CHHTE3a IpHU
CO3JJaHNH,
HCCIIEIOBAaHUHN U
9KCIUTyaTaIlH
HEUPOHHBIX CeTel

I[IKC-1
CrrocoGHOCTh
OCYIIECTBIIATh U
KOPPEKTHPOBATh
TEXHOJIOIUYECKHE
MIPOIIECCHI
HedTerazoBoro
MIPOU3BOJICTBA B
COOTBETCTBHH C

[IKC-1.1
OcymecTBiseT BEIOOD
U CHCTEMAaTHU3aLHIO
uHpOpMaLUH O
TCXHOJIOTHYCCKH X
npoleccax
HedrerazoBoro
MPOU3BOJICTBA

3HaTh: 38 3HATH
METOJIBI IS BEIOOpa 1
CHCTEMATH3ALMHI
uH(hOpMaLUH O
TEXHOJIOTHYECKH X

He 3HaeT MeTomp! aiis
BEIOOpa H
CHCTeMaTH3alUH
uH(hOpMaLUH O
TEXHOJIOTHYECKH X

3HaeT Ha HU3KOM
YPOBHE METOBI IS
BbIOOpa U
CHCTEMATH3ALNHI
uHhOopMaLUH 0

3HaeT Ha CpeHEM
YPOBHE METOJBI JUIS
BbIOOpa U
cHCTeMaTH3aluH
uHbopmanum o

3HaeT B COBEPLICHCTBE
BUJIBI METOJIBI JUIS
BbIOOpa U
cHCTeMaTH3aluH
uHbopmanuu o

nporeccax nporeccax TEXHOJIOTUYECKH X TEXHOJIOTHYECKH X TEXHOJIOTHYECKH X

He(TerazoBoro He(TerazoBoro nporeccax nporeccax nporeccax

HPOHU3BOJICTBA HPOHU3BOJICTBA HedTera3oBoro HedTera3oBoro HedTera3oBoro
IIPOM3BOJICTBA TIPOM3BOJICTBA TIPOM3BOJICTBA
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KO,H KOMIICTCHIIMU

BEIOpaHHOM cepoit
po¢eCCHOHATBHOM
JEeATeITbHOCTH

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5
0 IUCUUIUTNHE
Ymets: Y8 ymeTsb He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YwMmeer B
MIPUMEHSATH METOJIBI HCTIONB30BAaTh METOIBI | YPOBHE MPUMEHSTH YPOBHE IIPUMEHSTH COBEPIIICHCTBE
JUTS BBIOOpaA U JUTS BBIOOpaA U METOJBI I7Is BEIOOpa M | METOBI IJIsl BRIOOpa U BEIOMpATH
CHCTEMaTH3aLUH CHCTEMaTH3ALUH CHCTEMaTH3ALNH CHCTEMaTH3aLIH HCTIONB30BaTh
nHPOPMALIUHU O nHPOPMALIUHU O “HPOPMALIUHU O nHpOpPMALIUHU O OCHOBHBIC METOJBI JIJIS
TEXHOJIOTHYECKH X TEXHOJIOTHYECKH X TEXHOJIOTHYECKH X TEXHOJIOTHYECKH X BBIOOpA U
mporeccax nporeccax nporeccax nporeccax CHCTeMaTH3aLuH
HedTerazoBoro HedTerazoBoro HedrerazoBoro HedrerazoBoro uHpopmanuu o
MIPOMU3BOJICTBA MIPOMU3BOJICTBA HPOU3BOJICTBA NPOU3BOJICTBA TEXHOJIOTHYECKH X
nporeccax
He(TEera30Boro
TIPOU3BOJICTBA
Bnaners: B8 Bnanets He Bmageet metogamu | Bianeer Ha HU3KOM Bnaneer Ha cpenHeM Bnaneer B
METOJaMH JUIs BeIOOpa | 1uist BEIOOpa U YPOBHE METOJIAMH AJISI | yPOBHE METOJAMHU /IS COBEPIIICHCTBE

U CHCTEeMaTU3aLUH
HHPOPMALIUHU O
TEXHOJIOTHYECKH X

CHCTEMAaTH3aLH!
HHPOPMAILIUHU O
TEXHOJIOTHYECKH X

BEIOOpA H
CHCTEMAaTH3aLHU
uHbopMaLUH 0

BEIOOpa H
CHCTEMAaTH3aLMU
uHbopmanuu o

METOJaMH I BBIOOpa
U CUCTEMaTU3alUH
uHbopmanuu o

nporeccax nporeccax TEXHOJIOTUYECKH X TEXHOJIOTHYECKH X TEXHOJIOTHYECKH X

He(TerazoBoro He(TerazoBoro nporeccax nporeccax nporeccax

HPOHU3BOJICTBA HPOHU3BOJICTBA HedTerasoBoro He(Tera3oBoro HedTerasoBoro
HPOU3BOJICTBA POU3BOJICTBA HPOU3BOACTBA
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[Tpunoxxenue 2
KAPTA

o0ecre4YeHHOCTH JHCHMILINHDBI Y4e0OHO0i M y4eOHO0-MeTOAHYeCKOi JIMTepaTypoi

Jducuunimmnaa: HeitponHsie cetn
CrnemmanpHocTth: 21.03.01 Hedrerazosoe nemno
Crermanu3anysi: DKCIuTyataiys 1 00CIy>KuBaHHe 00BEKTOB JJOOBIYHM HEDTH

KonTtunrent

KonuecTBo |00y4atomuxcs,

9K3EMILISIPOB HCIIOIb3YFOIIHX
B BUK YKa3aHHYIO

O0ecrieueHHOCTh Hannuue
00y4aroIuxcst | 3JIEKTPOHHOTO
nuTepatypol, | Bapuanrta B ObC

Ne /i Ha3zBanue yueOHOTr0, y4eOHO-METOJHUYCCKOTO H3IaHHs,
- aBTOp, M3AaTeIbCTBO, BUJ U3JaHUs, TOJl U3JAHUS

% (+/-)
JTATEPATYPY
Hetipornsie cetn: ocHOBHI Teopuu / A. W. Tamymkus. - [b. M.] : Topstaas muaus-Tenekom, 2017. - 496 c. - p* 30 100 +
1 PBBC Jlans. : [caiit]. - URL: https://e.lanbook.com/ book/111043
Hetiporusie cety : YueOHoe nocooue / E. WM. 'opoxanuna. - Camapa : [ToBOIDKCKHH roCy1apCTBEHHBIH
9 YHHBEPCHTET TCIICKOMMYHHUKALHI 1 uHpopmartuku, 2017. - 84 ¢. - OBC "IPR BOOKS" — URL.: OP* 30 100 +

http://www.iprbookshop.ru/75391.html
Hetiponusie cety : yueOHoe nmocodue / C. A. Bakynenko, A. A. XKuxapesa. - Cankt-IletepOypr : CaHKT-

3 [HerepOyprekuii rocy1apCTBEHHBIN YHHBEPCHTET NPOMBIILICHHBIX TEXHONOTHI 1 Au3aiina, 2019. - 110 ¢. - OpP* 30 100 +
OBC "IPR BOOKS" — URL: http://www.iprbookshop.ru/102447.html

3aBenyroumii kagenpoit
JKCIUTyaTalMy TPAHCIIOPTHBIX
Y TEXHOJIOTMYECKUX MAIlUH P.A. 3uranmmnx

« » 20 T.

bubnumorekaps AJ. Konpsx
« » 20 T
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