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1.Iestn ¥ 321241 OCBOEHUS THCHUILIMHBI

Lenp IUCHMIIMHBI 3aKIIOYAETCS B OBJIAJCHUM (YHJAAMEHTAJIbHBIMH 3HAHUSAMH B
001aCTH HEHPOHHBIX CETeH M UX UCIOIB30BAHUHU NPU PEHICHUN HAYYHBIX U MPUKJIAJHBIX 3a/1a4.

3agaun JUCIUILIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKHMX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTEeMaTUYECKUX MOJENIEH U METOJIOB, JISKAIINX B OCHOBE HEHPOHHBIX CeTell;

— (¢opmupoBaHME YMEHHUI BbIOOpa aAPXUTEKTYPbl HEHPOHHOH ceTH C Y4ETOM
0COOCHHOCTH pelIaeMbIX 3371ad;

— (¢dopMHpOBaHHME YMEHHUI peann30BaTh HEHPOHHYIO CETh C UCIIOJIF30BAaHUEM MAKETOB
IpOrpamm;

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

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

IIOCTPOEHHBIX MOJEIEH.

2.Mecto qucuuminnsl B ctpykrype OIIOII BO

Hucuumnmua b1.B.JIB.06.02.03 «HeiipoHHble ceTh»  OTHOCUTCS K JUCIUIIMHAM
anektuBHOro Moayinsa «Digital& IT. MamuuHoe 00ydeHre U aHAINU3 TaHHBIX» YacTH y4eOHOTO
maHa, GopMUPYEMOM YHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIIEHUH.

Heo6xoauMbpIMU yCIOBUSAMH JUIsI OCBOSHUS! TUCIMITIIMHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX IOHATHH JTUCKPETHOM MAaTeMaTUKH, NPUKIATHOW aireOpsl,
BBIUNCIIUTEIbHON MaTeMaTHKU;

— 3HaHME OCHOB s3bIKa TporpamMupoBanue Python, ymenue paspabaTbiBaTh
AJITOPUTMBI PEILIEHNUS 3aJa4 U 3allMChIBaTh UX Ha SI3bIKE POrPaMMHUPOBaHUS;

— BJIAQJICHUE HABBIKAMHM HCIIOJIb30BAHUS KOMIIBIOTEPHBIX TEXHOJOTHMH M CpPEICTB
00paboTKK HHPOPMALIUH.

CopepxaHue JUCHMILIUHBI CIY)KUT OCHOBOHM ISl OCBOEHMs TucHUIUIMH «lIpukinagHbie

3aaa4M aHaIn3a JaHHBIX», JJI ITPOXOXKACHUA ITPAKTUKH, HayIIHO-I/ICCHGJIOBaTeHBCKOI;’I pa6OTBI.

3.Pe3ysbTaThl 00y4eHHs 10 JUCHUIIIMHE
[Ipouecc wm3ydyeHHs] AMCHMIUIMHBI HalpaBleH Ha (QOPMHUPOBAHUE  CIEIYIOIINUX

KOMIIETECHITAH:



Tabmuma 3.1

KOZ( 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kon 1 HaumeHOBaHME HHIUKATOPA
JoctikeHust komnerexnuu (MJK)

KOZ[ 1 HAaMMCHOBAHUE PE3YyJIbTaTa
06yquH51 10 JUCHUIIIINHC

YK-1. Cioco6GeH 0CyIEecTBIATh
KPUTHUYECKHI aHATU3 MPOOIEMHBIX
CHUTYaIHii Ha OCHOBE CUCTEMHOTO
MOJX01a, BEIpabaThIBAThH
CTPATEruIo ACUCTBUN

VK-1.1. AHanuzupyer npodiaeMHyIo
CUTyaluIo (3a/1auy) 1 BBLACISIET ee
0a30BbIe COCTABIIAIONILE.

PaccmaTpuBaeT pa3miyHble BapUaHTHI
pemeHust MpoOIeMHON CUTyaIiH

(3amaum), pa3pabaTbIBaeT alrOPUTMBI

UX peanu3anuy.

1.1 3HaeT KIaccHYecKue
MaTeMaTHYECKHUE MOJEIIH,
MIPUMECHSEMBIC B Pa3IMIHBIX
001aCTAX YET0BEYECKOM
ESITENBHOCTH

1.2 MomuduuupyeT KIiacCHIeCcKHe
MaTEeMaTHIECKHE MOACIH TS
pELICHUs] KOHKPETHBIX 3314

PO eCCHOHANTBHOMN AESITENPHOCTH

1.3 mpumeHsieT METObI
MaTeMaTHIECKOTO MOJICITAPOBAHHUS
JUTSL pellIeHHs] KOHKPETHBIX 3a/1a4
po(eCCHOHATBHOM I TETHHOCTH.

VYK-1.2. Onpenenser u olieHUBaeT
MIPaKTUYECKHUE TMOCIEICTBUS
BO3MOXXHBIX PEILICHUM 3a7auH.

2.1 3HaeT cnocoObl IPUMEHEHUS
MOJieNie HEMPOHHBIX ceTer JIst
00paboTku HHpOPMAUU 1
pacrio3HaBaHusi 00pa3oB

2.2 OLIEHMBAET Ka4uecTBO 00yUCHUS
MoJiesiel MalIMHHOTO 00yYIeHus;

2.3 BJIaaACCT TCXHOJOTHAMHA
aHaJIn3a U UHTCPIIPCTAllUN
MOJYYCHHBIX TaHHBIX B obnactu
HWHTCJUICKTYAJIbHBIX CUCTCM.

VK-1.3. OcymectBisier
CHCTEeMaTH3alnI0 NH(OopMaIH

PA3JINYIHBIX TUIIOB AJIs aHAaJInM3a

MPOOJIEMHBIX CUTYalUH.
BripabaTbeiBaeTCTpaTer IO ACHCTBUHAIS
[IOCTPOCHUSAAITOPUTMOBPEILIEHUAIOCTA
BIICHHBIX3a/a4.

3.1 3HaeT MaTeMaTHYECKHE,
€CTeCTBCHHOHAYYHBIC 1
COLMAJIbHO-2KOHOMMYECKHE
METOBI JUISl HCIIOJIL30BAHUS B
npo(eCCHOHANBHOM IS TEIBHOCTH

3.2 pemaeT HECTaHAAPTHEIC
npoQecCHOHANBHBIC 3a]a4H, B TOM
Yyucie B HOBOM WJIM HE3HAKOMOM
Cpeac u B MEKIAUCHUIUITMHAPHOM
KOHTEKCTEC, C IPUMCHCHUEM
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX, COLIUATBEHO-
SKOHOMHYECKUX U
po(eCCHOHATBHBIX 3HAHUIA

3.3 BiageeT HaBBIKAMU
TEOPETUIECKOTO H
3KCHepI/IMeHTaJ'H)HOFO
HCCIIEIOBAHUS

00BeKTOB TIPpodeCCUOHATHHON
JACATCIBHOCTHU, B TOM YHCJIC B
HOBOM MJIM HE3HAKOMOMU cpejie U B
MG)K)II/ICLH/IHJ'[I/IHapHOM KOHTCKCTC

VK-1.4. Bnageer HaBBIKAMH
MIPOrPaMMHPOBAHUS pa3padOTaHHBIX
AITOPUTMOB U KPUTUYECKOTO aHAIIN3a
MTOJTyYCHHBIX PE3yIbTATOB.

4.1 3HaeT COBpEMEHHBIC METO/IBI
pa3paboTKy U peaau3aiuu
AITOPUTMOB MaTEeMAaTUYCCKUX
Mojieneli Ha 0a3e S3bIKOB U
MAKETOB MPUKJIAIHBIX IIPOrPaMM
MOJICIAPOBAHUS.

4.2 pazpabatbiBacT U
peaIn30BBIBACT AJITOPUTMBI
MaTeMaTHIeCKUX Mojiesieii Ha 6ase
SI3bIKOB M [TAKETOB MPUKJIAIHBIX
MIPOrpaMM MOJICITHPOBAHHSL.

VYK-2. CnocobeH ynpaBiiTh
IPOSKTOM Ha BCEX JTAIAX ero

VYK-2.1. ®opmynupyeT B pamKax
TIOCTABJICHHOM eI MPOEKTa

1.1 3HaeT NOCTAaHOBKY OCHOBHBIX
3aj1a4 MAIIMHHOTO O0y4YeHUs,
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JKU3HCHHOI'O IIUKJIa

COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3a7a4, 00eCIICYNBAIOIINX €€
noctmxeHune. OnpeaenseT 0KuiaeMble
Pe3yNbTAThI PEIICHHS BbIACICHHBIX
3a/ad.

OCHOBHBIE IMOHATHS ¥ 0a30BBIH
MaTeMaTU4eCKUH armapar
HEYETKOM JIOTUKH; CITOCOOBI
THOPHUIM3AIIHA METOIOB
BBIYHCIUTEIIFHOTO HHTEIICKTA C
HCIIOIb30BaHUEM
TPaIUIIMOHHBIX METOJIOB
ONTUMU3AIIMU ¥ PACIIO3HABAHUS
00pa3oB

1.2 mpoBoAMT aHANIN3 3a1a4U JIJIs
BBIOOpA HAMIYYIIIETO METOIa
BBIYHCIIMTEIHHOIO MHTEIIEKTA WIH
THOPUIHOTO METO/IA, MOIXO/ISIICTO
JUTsl KOHKpETHOM 3a/1auy,

1.3 BnazeeT MHCTpyMEHTaMU
MIPOEKTHPOBAHMUS U OIICHKA
KayecTBa MOJIeel HEHPOHHBIX
ceTen

VK-2.2. IlpoekTupyeT peuieHue
KOHKPETHOH 3a/lauyl MPOEKTa, BEIOMpast
ONITHMAJIBHBIH CTIIOCO0 ee perIeHus,
HCXOJA U3 IEHCTBYIOIIMX MTPABOBBIX
HOPM U UMEIOLIUXCS PECYpPCOB U
OTpaHUYEeHUN

2.1 3HaeT OCHOBHBIE APXUTEKTYPHI
HHC n obnactu nx IpUMECHEHUS;
OCHOBHBIE CIIOCOOBI U TIPaBHIIa
o6yuenus MHC.

2.2 olLleHMBaeT KauecTBO O0y4EHUs
pasnuunbix Moaeneit MHC;
mojenupoBaTh MHC cpeactBamu
HetipornraketoB MatlabNNTool.

2.3 BazieeT HaBbIKAMHUPEILICHHS
3aj1a4 anmnpoKCUMAaIHH,
HPOTHO3UPOBAHMS,
KJIacCU(HKALMU TaHHBIX,
pacro3HaBaHUs 00pa3oB

VK-2.3. Pemaer KOHKpETHbIE 3334
MPOEKTA 3asiBICHHOTO KauecTBa U 3a
YCTaHOBJICHHOE BpeMsI

3.1 3HaeT BUIBI, CTPYKTYDY,
TIPUHIMIBI ¥ METOJIBI CUCTEMHOM
OpraHu3aly HEUPOHHBIX CeTel

3.2 ucnonb3yeT OCHOBHbIE
HEHpPOHHBIE CETH AJIs 00pabOTKH
nHpOpMAIUU

3.3 BiajgeeT METOJAMU aHAIN3a U
CUHTE3a MPHU CO3/IaHUH,
WCCJICIOBAaHUH U YKCILTyaTaIlluu
HEHPOHHBIX ceTel

ITIKC-2. Crioco0eH HCIoap30BaTh
COBpPEMEHHBIE METO/BI 00pabOTKH,
aHaIM3a ¥ HHTEepIpeTalun
KOMIUIEKCHOW T'€0JI0rMY€eCKOH,
reo(hu3NIecKoi, MPOMBICIIOBOH,
TreOXUMHUYECKONH MH(POPMAITIH IS
peleHys MPOU3BOJICTBEHHBIX

3a1a4

TIKC-2. 3.Bnageer METOAUKON
MOCTPOCHUS T'€OJIOTHUECKUX PAa3PE30B,
CXEM KOPPEJISIIIUU Pa3pe30B CKBAXKHH,
KapT ¥ APYTHX Fe0JIOTHIECKUX
yepTexeil, XapaKTepH3yIOIInX
CTpOCHHUE HEep.

3.1 pa3pabatbiBaeT u
PEaTN30BBIBACT AITOPUTMBI
MaTeMaTHYECKHX MOJIeNIel Ha Oa3e
SI3BIKOB M MTAKETOB MPUKIIAHBIX
[POrpamMM MOJICITUPOBAHUSI.

4.00beM IUCHUAILIHHBI

OO0muii 00beM IUCIHUIUIMHEI COCTABIAET 3 3a4ETHRIX eIUHUILI, 108 yacos.

Tabnuna 4.1.
AyIUTOpHBIC 3aHATHA/KOHTaKTHas paboTa,
CamocrosiTenbHas dopma
dopma Kypce/ gac. .
paboTa/KOHTPONB, | MPOMEXYTOUHOM
o0yueHus cemMecTp [Ipaktnueckue | JlabopaTopHbie
Jlexuuu yac. aTTecTalluu
3aHATHUA 3aHATHA
OuHasi 4/7 18 34 - 56 3a4ér
4, 3uMHSIS .
3a04Has 6 10 88/4 3a4éT
ceccust




5.CTpyKTYypa u coaepKaHue TUCHUIINHBI
5.1. CtpykTypa AUCIUIUIMHBI

ouHas ¢popma o0ydenusi (OPO)
Tabnuua 5.1.1

Crpykrypa AynuTopHEIE
Ne JVICTIUTUTAHBL/ MOTY IS 3aHATHS, Yac. CPC, | Bcero, OLICHOUHbBIC
Koz MJIK
n/m | Homep HanmenoBanue 1 Tp JIab6 | w4ac. yac. cpencrsa
paszena pasnena
3anaHue Ha
nabopaTopH
Bsenenue B J}i{'}fl pabory
1 1 TEMATHIKY 1 2 - 5 8 BOTIPOCHI
HCKYCCTBEHHBIX s
HEWPOHHBIX ceTel
3aIIUTHI,
BOIIPOCHI
TecTa
3agaHue Ha
nmabopaTopH
yio paboty
ITakets! nporpamm Ne 2,
2 2 JuLst paboTHI € 2 4 - 5 11 BOTIPOCHI
HEWPOHHBIMU CETSIMU ULt
3aIlIUTHI,
BOIIPOCHI
TecTa
3amaHue Ha
nabopaTopH
yio paboty
OO0y4eHnue VK-1.1. Ne 3,
3 3 HEHPOHHOM CETH. 1 - - 5 6 YK-1.2. BOMPOCHI
Habops! naHHBIX YK-1.3. JUIs
VK-1.4. 3aIIUTHI,
VK-2.1. BOIPOCHI
YK-2.2. TecTa
YK-2.3. 3ajganue Ha
IIKC-2.3 J1a00paTOpH
[MonuocBs3Has yi0 paboty
HEUPOHHAs CEeTh Ne 4,
4 4 MPSMOTO 2 4 - 5 11 BOTIPOCHI
pacnpocTpaHeHus ULt
(FNN) 3aIIMTHL,
BOIIPOCHI
TecTa
3ananue Ha
1abopaTopH
Tloctpoenue %I:)S paGory
5 5 ApXHTCKTYPEI 2 2 - 5 9 BOTIPOCHI
HEWpPOHHOI CeTH U ee
oOydeHune AU
3alIUThI,
BOIIPOCHI
TecTa
3ananue Ha
n1abopaTopH
Pab6ora ¢ TensorFlow yio pabory
6 6 u Kaggle 2 2 i 5 9 Ne 6,
BOIIPOCHI
JULst




3aIIHTHI,
BOIIPOCHI
TecTa

AHanun3 KadecTBa
o0y4ueHHs HEHPOHHOM
cetn

IIpumenenue
HEHUPOHHBIX ceTel
JUISL peILICHNUS 3a1a9H1
perpeccun

10

CaépTouHBIE
HEWPOHHBIE CETU

10

10

[IpensapurensHO00yY
YEHHBICHEMPOHHbBIECE
TH

11

11

Heliponnsle cetu ans
3a7a4 00paboOTKH
€CTECTBEHHOT'O S3bIKa

11

12

12

PexyppeHTHBIE
HEWpOHHBIE CETU

13

19

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

3amanne Ha
nmabopaTopH
yio paboty
Ne 7,
BOIIPOCHI
TSI
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yiO paboty
Ne 8,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

3amanue Ha
n1abopaTopH
yio paboTy
Ne 9,
BOTIPOCHI
ULt
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio paboty
Ne 10,
BOIIPOCHI
ULt
3alIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nmabopaTopH
yio paboty
Ne 11,
BOIIPOCHI
JUISL 3aIUTHI

3aganue Ha
1abopaTopH
yio pabory
Ne 12,
BOTIPOCHI
JUTS
3aIIMTHI,
BOTIPOCHI
TecTa

13

3auér

34

YK-1
YK-2
[IKC-2.3

Bonpocst
s 3auéra
(B dopme
TECcTa)

Hroro:

18

34

108

3ao4Has popma od0ydenus (3PO)




Tabmnuua 5.1.2

CtpykTypa AyautopHble
No JIUCTIUTUTAHB/ MO TYJIs 3aHATHSA, Yac. CPC, | Bcero, OrneHOYHBIE
Ko MJIK
/n | Howmep HanmenoBanue 1| mp. Jla6 | uac. yac. cpencrea
paszaena paszgena
3amanue Ha
nabopaTopH
BBenenue B J}irlool paboty
1 1 TEMATHIKY 05| 05 - 7 8 BOIIPOCHI
HCKYCCTBEHHBIX s
HEWPOHHBIX ceTeit
3aIIMTHI,
BOIPOCHI
TecTa
3amanne Ha
nmabopaTopH
yio paboty
ITakeTs! mporpamm Ne 2,
2 2 JUTSL pabOTHI C 0,5 - 7 7,5 BOIPOCHI
HEHPOHHBIMU CETAMHU VTSt
3aIUTHL,
BOTIPOCHI
TecTa
3agaHue Ha
nmabopaTopH
yio paboty
OO0y4enue Ne 3,
3 3 HEHPOHHOMU CETH. 0,5 - - 7 7,5 BOTIPOCEI
Habops!1 manHbIX YK-LL IS
zi_ig 3aIlMTHI,
YK:l: 4: BOIIPOCHI
TeCcTa
VK-2.1.
VK-2.2. 3amanue Ha
VK-2.3. nabopaTtopH
[Monuoces3Has yI0 paboty
N IIKC-2.3
HeHpOHHas ceTh Ne 4,
4 4 MPSIMOTO 0,5 2 - 7 9,5 BOTIPOCHI
pacnpocTpaHeHust VIS
(FNN) 3aIIMTHL,
BOIPOCHI
TecTa
3aganue Ha
nmabopaTopH
[TocTpoenue }1005 pabory
5 5 apfldTEKTyP bl 05 | 05 - 7 8 BOTIPOCHI
HEHPOHHOM CeTH U ee s
oOydeHune SAIATEL
BOTIPOCHI
TecTa
3agaHue Ha
1abopaTopH
yio paboty
Pabota ¢ TensorFlow Ne 6,
6 6 0,5 1 - 7 8,5 BOIPOCHI
u Kaggle
TSt
3aIUTHL,
BOTIPOCHI
TeCTa
AHann3 KauecTBa VK-1.1. 3agaHue Ha
7 7 00yuenus Hewponnon | 0,5 1 - 7 8,5 YK-1.2. J1a00paTOPH
ceTH YK-1.3. yio pabory




IIpumenenue
HEUPOHHBIX CEeTeH
JUIsl pelICHUs 3a1a41
perpeccun

0,5

9,5

CBEpTOUHBIE
HEWPOHHBIE CETH

05

05

10

10

[IpensapurensHO00Y
YeHHBICHEHPOHHBIECE
TH

05

05

11

11

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

0,5

8,5

12

12

PexyppenTHbIE
HEWpPOHHBIE CETH

0,5

12,5

YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.

IIKC-2.3.

Ne 7,
BOIIPOCHI
IS
3AIIUTHL,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yiO paboty
Ne 8,
BOIIPOCHI
JUTSt
3aIUTHI,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yio paboty
Ne 9,
BOIIPOCHI
ULt
3alIMThI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboTy
Ne 10,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

3aganue Ha
nmabopaTopH
yi0 paboty
Ne 11,
BOTIPOCHI
TS 3aLUATEI

3amanue Ha
nmabopaTopH
yio paboty
Ne 12,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

13

3auér

YK-1
YK-2
IKC-2.3

Bormpocst
s 3auéra
(B  dopme
TeCcTa)

Hroro:

10

92

108

5.2. ConepxaHue AUCUUILIHHBI.

5.2.1. Coneprkanue pa3aenoB JUCHUIUIUHBI (TUJAKTUYECKUE €IMHULIBI).

Paznen 1. «BBeneHue B TEMATUKY HCKYCCTBCHHBIX HeﬁpOHHLIX ceTein. XpOHOJ'IOI‘ NYCCKUC

ATanbl Pa3BUTHsS HEMPOHHBIX ceTeil. Mojenb HcKyccTBeHHOro HerpoHa Mak-Kammoka u Ilurca,
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[lepcentpor Po3zenOmarra. OmHOCIOWHBIE W MHOTOCIOWHBIE HEWpOHHBIE ceTH. CeTH MpsMOro
PacIpoOCTpaHEHUsI U CeTU C OOpaTHBIMHU CBs3IMH. IloHsTHE «TiTyOOKHME HEHpPOHHBIE CETH» M UX
npeumyiiectBa. Kiaccudukanys HEHpOHHBIX CeTell B paspe3e paclpOCTpaHEHHs CUTHajda W
nIyOWHBI HEWPOHHOW CeTH. 3alayd, pemiacMble TITyOOKMMH HEUPOHHBIMU ceTsMH. DyHKIMH
aktuBaru. OOopynoBaHue, NpuUMeHseMoe i HehpoHHbIX cetel. CUDA — mporpaMMHBIi
unrepdetic st GPU ot kommanuu NVIDIA.

Paznen 2. «[lakeTsl mporpamMm st pabOTBl ¢ HEWPOHHBIMH ceTaMi». O030p MaKeToB
nporpamm. [Taketsr s pabothl ¢ qanHbiME. [laketst NUMPY u Pandas. TlakeTs! 1yisi MalimHHOTO
o0yuenus. Juctpudyrus Anaconda, makerst JupyterLab, JupyterNotebook. bubmmorexku Pythonms
MOJICNTMPOBaHKsl U 00ydeHus HeriponHou ceru. Ilakersr TensorFlow, Theano, Keras. Pagora c
cepsucom GoogleColaboratory.

Paznen 3. «O0yuenue HelipoHHOM cetn. HaGopel naHHbIX». OOydyeHHEe C y4duUTeleM,
oOydyeHue Oe3 yuutensi, oOydeHHE C MOJKPEIUIEHHEM. AJTOPUTM OOpPaTHOTO PacIpOCTpPaHEHUS
oumOku. Tumbl 3a1a4, 3((EKTUBHO penIaeMbIX C MOMOIMIBIO TITyOOKHX HEWPOHHBIX CeTed (3amadn
pacno3HaBaHMs, 3aJaud KiIacCH(MKAIWK, 33/1a4d PErpeccuy, 3a1add kiactepusanun). Habopsl
JTAHHBIX 17151 00y4eHHs: HEHpOHHOW ceTH. TpeHUpOBOYHBIC, TECTOBBIE M IMPOBEPOYHBIE JaHHBIC.
BosmoxHOCTH MakeToB 1o pabote ¢ Habopamu AaHHBIX. [loHsTHE 3110XM 00yuenus. [Torck HabopoB
JAHHBIX U3 pa3IMnuHbIX HCTOYHUKOB (Githab u npyrux).

Paznen 4. «llonHocBsi3HAst HelipoHHAas ceTh npsiMoro pacrpocTtpanenus (FNN)». Ananus
Ha0opa JaHHBIX C TOYKHU 3pEHHs JAJbHEHIIEro MOoCTpoeHus HeilpoHHoi cetn. KommuectBo
CKPBITBIX CJIOEB U KOJMYECTBO HEWPOHOB. bazoBbie 00BEKTHI U MapaMeTpbl 0OBEKTOB TITyOOKHX
HelpoHHBIX cereit B TensorFlow.

Paznen 5. «IloctpoeHne  apXuTeKTypbl HEMpOHHOM ceTH U ee  OoOydyeHuey.
MerpukukauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiiuu
[OTepPb M ONTUMH3ATOPbI 00yueHHs. DYHKIMK MOTEph U ONTHUMHU3ATOPBI 00yueHus. OYyHKIUU
SGD, RMSprop, Adam. Pacrno3naBanue mpeaMeToB ojaexabl — HaOop manHeix MNIST.
[Ipenckazanme 00y4eHHOMHEUPOCETH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bekTbl, QyHKIMH U TapaMeTpbl 00bEKTOB
rmyookux HelponHbiX cereil B TensorFlow. PaGora ¢ mmardopmoii Kaggle. BosmoxuocTn
cepeuca. OcHoBHO# pyHkmonan mardopmsl Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «Ananu3 kadyectBa 00ydeHUs] HEUpOHHOU ceTny». OIeHKa pealbHOr0 KadyecTBa
MOJIeNId HEHMpOHHOM ceTH M Habopbl AaHHBIX. [loHATHE «epeobydyeHne» HEHpOHHOH ceTu.

Omnpenenenue nepeoOydeHuss 1 METOIbI OOPHOBI C HUM.
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Paznen 8. «l[lpuMeHeHne HEHPOHHBIX CETEH I  pelIeHUs 3aJaddl  PErpeccChumy.
HlkanupoBaHue W HOpMaTU3alUsl BXOAHBIX JaHHBIX. BBIOOp MeTpUK KadecTBa, (YHKUIUI
OIIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pEIIacMOi 3a1a4H.

Paznen 9. «CépTounbie HeipoHHbIE ceTh». CpaBHEHHE IOJTHOCBS3HOW W CBEPTOUYHOM
HEHPOHHBIX CEeTEH MPHU PEUICHUH 3a7a4 paclio3HaBaHus U300pakeHui. Sapo cBEpTku. Matpuia
n3o0paxxenuii. Cnou cBEpTKM U cinou noABbIOOpKkU. Muctpymentsl Keras u TensorFlow,
KOTOpBIE TO3BOJISIOT IOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTb. CBs3b Mexay HabopaMu
JAHHBIX W apxXuTeKkTypoi HeWpoHHou cetu. HabGop mamubix CIFAR-10. Apxutekrypa
cBéprouHoit cetu LeNet 5.

Paznen 10. «IIpenBaputensHo  oOydeHHBIE  HEHpOHHBIE  ceTWy». llpemmyiecTBa
UCTIOJIB30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX ceTeil. HelipoceTn, oOydeHHbIe Ha
HaOope naHHbixImageNet. O030p COBpEMEHHBIX MpPEIBAPUTEIBHO OOYUEHHBIX apXUTEKTYp
HEHpPOHHBIX ceTe i pelleHus 3aJaud pacrno3HaBaHUs u3o0pakeHuil. IlpeaBapurenbHo
obyuennbie HeripocetnVGG, ResNet, Inception, DenseNet, Exception. Ilepernoc oOyueHus B
HEHpoHHBIX ceTsX. [lepeHoc oOyueHHsI Ha MpuUMepe MpPeABAPUTEIHLHO O0YyYEHHON HEWPOHHOMN
cetu VGG16.

Paznen 11. «HeliponHble cetu [uid 3a1a4 00pabOTKHM €CTECTBEHHOTO s3bIKa». BBeneHue B
00pabOTKy €CTeCTBEHHOrO S3bIKa. AJITOPUTM TOATOTOBKM TeKcTa (NMPUBEICHHUE TEKCTa K
€MHOMY PErucTpy, OUYMCTKY TEKCTa OT JIMIIHUX CUMBOJIOB, TOKEHM3AIMHs TEKCTa, Pa3METKy
CJIOB I10 YaCTsIM peuH, IPUBEJCHUE CIOB TEKCTAa K HOpMaJIbHOW (opMe, BeKTOpH3alus). 3aauu
00pabOTKM €CTECTBEHHOIO sI3bIKa. APXUTEKTYPbl HEHpPOHHBIX CeTeH, NPHUMEHSEMBIX IMpU
pelieHny 3a1a4 o0pabOTKU €CTECTBEHHOTO fA3bIKa - CBEPTOYHBIE OJJHOMEpPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHbie HeilpoHHble ceTh (RNN).

Pa3znen 12. «PexyppeHTHbIE HEWpOHHBIE CETU». APXUTEKTYPhl PEKYPPEHTHBIX HEHpPOHHBIX
ceTeil, MpUMEHseMbIX [UTsl pereHus npaktudeckux 3agad: LSTM (Longshort-termmemory), GRU
(GatedRecurrentUnits), ELMO, Transformer, BERT. Meroap! 1tudpoBbIX MpeacTaBIeHH TeKCTa:
YACTOTHBI ~ TOAXOJ,  TEMAaTM4eckoe  MOJEIUpPOBaHWE,  JUCTPUOYTUBHAs  CEMaHTHKA.
Nuctpymentapuii Keras u TensorFlow s moctpoeHust Mojen peKyppeHTHOH HeHpoHHON ceTH,
peratoriei 3aiauy knaccudukamu tekcros. [loctpoenue Helipocereii ¢ apxutekrypamu LSTM u

GRU Ha ocnoge nakeros Keras u TensorFlow.

5.2.2. ConeprkaHue AUCIMILUIMHBI IO BUaM YUeOHBIX 3aHATHH.
JIeKuHOHHbBIE 3aHATHA

Tabmura 5.2.1

| Ne | Homep pasnena | O0bemM, gac. | Tema nexkuun
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/o | JHUCUUILIAHBI

| 00O | 300 | 0390 |

7 cemecTp

Beenenue B TEMATUKY UCKYCCTBCHHBIX HeﬁpOHHLIX ceTet

[TakeTsl nporpamMm As1st paboThl ¢ HEHPOHHBIMH CETSIMH

OOyuenue HeiipoHHOM cetn. Habopsl JaHHBIX

IlonHoCBsA3HAas HeﬁpOHHaH CCTh MPAMOI'0 pacCIpoOCTPaHCHU
(FNN)

ITocTpoeHne apXUTEKTyphl HEHPOHHOU CETH U ee 00yIeHHE

1,5 -

Pab6ora ¢ TensorFlow u Kaggle

AHanmm3 KauecTBa 00ydeH!s] HeHPOHHOH CeTH

IIpumeHeHre HEHPOHHBIX CETEN Ui PELLECHUS 3a]aul
perpeccuu

O O ([N|olol] & WIN(F

CBépToUHBIC HEHPOHHBIE CETH

[y
o

[IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETH

==
2iBle|l o |[No|a| & wiN|e

[EEN
[EEN

1,5 -

HeiiporHsie cetn ais 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA

[ERN
N

[N
N

wWlk(Rr|Rk P PRk P, PR

PexyppeHTHBIE HEHPOHHBIE CETH

Hroro:

[N
N

JlabopaTtopHbie paGoThI

JlaGoparopHble 3aHATHS y4€OHBIM IIJIJAHOM HE MPEIyCMOTPEHBI.

IIpakTHyecKkue 3aHATHA

TabGmuua 5.2.2

/1

Howmep paznena
JCITUTITHHBI

O0mbeM, gac.

0®0 | 300 | 0300

Tema 1abopatopHOH pabOTHI

2 cemecTp

ITporpammupoBanue npocreiinieiineiipocetu Ha Python

Pab6ora ¢ makeramu s3pika Python: NumPy, Pandas

2,5 -

Pabora ¢ HabopamMu TaHHBIX

[TocTpoenue noJHOCBA3HON HEMPOHHOH CETH MPSIMOTO
pacnpoctpanerns (FNN)

ITocTpoeHne apXUTEKTYpbl HEHPOHHOM CETH M ee 00ydeHHe

Pabora ¢ Kaggle

~N OO0 &~ [ WIN|F

~N OO0 &~ [ WIN|F

2,5

N INN B (NN

AHanu3 kadecTBa 00y4eHHs1 HeHpOoHHOH ceTu. boprba ¢
nepeoOydeHrEeM

[e0)

[e0)

SN

2,5

[TocTpoenne HEHPOHHOM CETH s peLIeHUs 3a1aul
perpeccuu

[TocTpoenne cBEPTOYHON HEHPOHHOU CETH

10

10

PaboTa c npeaBapuTenbHO 00ydEHHBIMA HEHPOHHBIMHU
CeTSIMU

11

11

2,5 -

N3ydenne HEHPOHHBIX CeTe I 3a/1a4 00pabOTKH
€CTECTBEHHOT'O SI3bIKA

12

12

[TocTpoenne pekyppeHTHOM HEUPOHHO ceTH

Uroro:

34

CamocrosiTeibHas paboTa cTyAeHTa

Tabnuua 5.2.3

Ne Howmep O06nbewM, yac.
W paszena Tema Bun CPC
muctpmmesl | OPO ‘ 300 ‘ 000
7 cemecTp
BBenenue B remMatuky [oaroroska K
1 1 5 28 i HCKYCCTBEHHBIX HEHPOHHBIX 71abopaTopHBIM  paboTam,
cereit odopmiieHHe OTYETOB TIO
J1abopaTopHbIM paboTam
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[MakeTs! mporpamm Juist pabOTHI €
HEUPOHHBIMH CETSIMU

IToaroroska

K

nabopaTopHBIM  paboTam,

2 2 4
odopmIIeHHE OTYETOB IO
7a00paTOpHBIM paboTam
OO0ydJeHue HEHPOHHOM CETH. [oxroroBka k
3 3 4 HaGopsr nanHbIx nabopaTopHBIM paboTam,
odopmIIeHEe OTIETOB O
1a00paTOpHBIM paboTam
[TonHocBs3Has HelipoHHas cetb | [loaroroBka k
4 4 4 IPSIMOTO pactpoCTpaHEeHHs 71ab0paTopHBIM paboTam,
(FNN) odopmileHHE 0TYETOB IO
J1a00paTopHBIM paboTam
[TocTpoeHne apXUTEKTYPEI [Moaroroska k
5 5 4 HEeWpOHHOI ceTH U ee o0yueHue | abopaTopHBIM paboTam,
o opMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam
Pabora ¢ TensorFlow u Kaggle IToaroroBka k
6 6 4 21 nabopaTopHBIM paboTam,
oopmileHHE OTYETOB IO
71a00paTOpHBIM paboTam
AHanu3 KkadecTBa 00y4IeHU IMoaroroska k
7 7 4 HEWPOHHOW ceTH 71abopaTopHBIM paboTam,
oopmileHHE OTYETOB IO
1ab0paTOpHBIM paboTam
IIpumenenue HelipoHHbIX cereld | IloaroroBka k
8 8 4 JUTS PEUICHUS 3a7a4ll PErPecCUr | JabopaToOpHBIM paboTam,
o opMIICHHE OTYETOB IO
14 1a00paTOpHBIM paboTam
CBEpToUHbIE HEHPOHHBIE CETH IloaroroBka k
9 9 5 nabopaTOpHBIM paboTam,
oopMIICHHE OTYETOB IO
71ab0paTOpHBIM paboTaM
[TpenBapuTensHO 00yUeHHBIE [Moaroroska k
10 10 5 HEWpOHHBIE CETH 71a00paTopHBIM paboTam,
oopmileHHE OTYETOB IO
1ab0paTOpHBIM paboTamM
Hefiponnsie cetu nis 3agau TToxroroska k
11 11 5 o5 00pabOTKU €CTECTBCHHOTO nabopaTopHBIM paboTaMm,
A3bIKa oopmileHHE OTYETOB IO
nabopaTopHBIM paboTaMm
PexyppenTHbie Heliponnbie cetu | [loaroroBka k
nabopaTopHBIM paboTam,
12 12 11
odopMIICHHE OTYETOB IO
nabopaTopHBIM paboTaMm
15 1-12 - - 1-12 IToaroroBka k 3auery
Utoro: 56 88

5.2.3. IlpenogaBaHue JIUCHMIUIMHBI BEAETCSI C NPUMEHEHUEM CIEIYIOIINX BHUIOB

00pa30BaTeNbHbIX TEXHOJIOTHA:

pexxrMe (JIEKIIMOHHBIE 3aHATHSA);

BH3yaJIn3aius ydeOHOTO MmaTeprasiia B OQHMCHOM TAKeTe B JUAJIOTOBOM

paboTa B MaJbIX Tpymnmnax (JadopaTopHbie paboThI);

WHIMBHIYyAJIbHBIC 3a/1aHUs (JTaOOpaTOpHBIC PabOTHI).
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6.TemaTHKAa KYpCOBBIX IPOEKTOB
KypcoBble poeKThl yueOHBIM IJIAHOM HE TPEAYCMOTPEHBI.
7. KoHTpoJibHbIe PaGoTHI

KonTposibHbie paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

8.01eHka pe3yabTATOB OCBOEHUSI AU CHUILIMHBI
8.1. Kpurepuu olieHMBaHUs CTENEHU MOJHOTHI U KAayecTBa OCBOCHUS KOMIIETCHIIMH B
COOTBETCTBUH C IJIAHUPYEMbBIMU pe3yibTaTaMu 00yueHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeliTuHroBasi cucreMa OIICHMBAHMS CTENEHU TOJHOTHI M KayecTBA OCBOCHUS

KOMITETEeHINI 00yJaromuxcst ouHorpopMbl 00yueHus npencTaBieHa B Tadmuie 8.1.

Tabmuua 8.1
Ner/n | Buipl MeponpUsTHH B paMKaX TEKYLIEro KOHTPOJIS | KosmnuectBo 6ayuios
2 cemecTp

1 Tekymas aTTecTanus
1 JlabopaTopHras pabota Nel-4 0-20
2 KontpompHsrii TecT Nel 0-10
NTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-30

2 Tekylas aTTecTauusl
3 JlabopaTopHas paboTa Ne5-8 0-20
4 KontponsHsIii TecT No2 0-10
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 Tekylas aTTecTauus
5 JlabopatopHas paboTa Ne9-12 0-20
6 KonTpompHsrii TecT Ne3 0-20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 0-100

9.YuedHO-MeTOANYECKOE U HH(POPMAIIHMOHHOE 00ecTieYeHre TN CIUIIIHHbI
9.1. IlepeueHpb pekOMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe NpodeccuoHanbHble 0a3bl JaHHBIX U MH(POPMAILMOHHBIE CIIPABOYHBIE
CUCTEMBI
—CobctBennas nonHoTekcroBas 6asa (I16/]) BUK TUY http://elib.tyuiu.ru/
—Hayuno-texanueckass 6ubmmoreka ®I'AOY BO PI'Y Hedtu u raza (HUAY) um.
N.M. I'y6xuna u ®I'BOY BO «TUY» http://elib.gubkin.ru/
—Hayuno-texunueckas 6ubnunoreka @I'bOY BIIO YI'HTYVY http://bibl.rusoil.net
—Hayuno-texunueckass O6ubnuoreka @I'BOY BIIO «YXTHHCKHIT rocyaapCTBEHHBIN
TeXHU4YecKuil ynuBepcute» http://lib.ugtu.net/books
—ba3za nanubpix KoHcynbTaHT cTyneHTa «OIeKTpoHHas OUONIMOTEKa TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—DnektponHo-0nbMoTeynas cucrema IPRbookshttp://mww.iprbookshop.ru/
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-000 «Mz3natensctBo JIAHDB» http://e.lanbook.com

—000 «DsexTponHoe n3aarensctso FOPAUT» www.biblio-online.rux»

—000 «PYH3b» http://elibrary.ru/

—DnekrponHo-6nbmoreynas cucrema BOOK ruhttps://www.book.ru

—HaHI/IOHaJ'IbHaﬂBJ’ICKTpOHHaH6I/I6J'II/IOTCKa

9.3. JIunieH3MOHHOE ¥ CBOOOJHO PacHpOCTpaHsIeMOe MPOrpaMMHOE OOECIICYCHHUE, B T.U.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

—Microsoft Windows;

—Microsoft Office Professional Plus;

—Python;

—Anaconda;

10.MaTepI/laﬂbHO-TeXHI/I'lQCKOC o0ecrneyeHue I[I/ICIIHHJII/IHI)I/MOJIyJIﬂ

HOMGHICHI/I?[ AJId IIPOBEACHM A BCCX BUIOB pa6OTI)I, npeaAyCMOTPCHHBIX y‘I€6HI>IM IIJTaHOM,

YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMU CPCACTBAMUA 06y‘IeHI/I${.

Tabmauua 10.1

[lepedens obopynoBaHus,

HepequL TEXHUYCCKUX CPEJCTB 06y‘I€HI/I$I, HCO6X0,Z[I/IMI>IX JJIA OCBOCHUA

Ne n/n HEoOX0AUMOT0 ISt JIUCIUTUIAHBI
OCBOGHMS JUCUUILUINHBI (IeMOHCTpallMOHHOE 000pYIOBaHHUE)
KommiekT MynbTUMEIuilHOTO  000pyIOBaHUSA: TPOEKTOp, 3KpaH,
1 - KOJIOHKH, HWHTCpAaKTHUBHaA JOCKa, TNEPCOHATIBHBIC KOMIIBIOTEPHI.

JloxaJibHasl U KOPIIOPAaTUBHAS CETh.

11. Meroanyeckue ykazanus no opranuzanuu CPC

11.1. Metoaudyeckue YKa3aHu: 10 MOATOTOBKE K MMPAKTUYCCKUM 3aHATUSAM.

[IpakTHyeckre 3aHATHS CHOCOOCTBYIOT YIIyONEHHOMY HW3YYEHHIO ITUCHMIUIMHBI U

CIyXXaT OCHOBHOW (OpMOM TIOABEJACHUSI HMTOTOB CAaMOCTOSATEIHLHON pabOThl CTYJIEHTOB.

OcHOBHAA II€Jb

3HAHHUS,

cricnyajinucTaMm.

3aHATHH 3aKII0Y9aeTCsd HE TOJIBKO er'I}’6I/ITI) U 3aKpCIIUTh TCOPCTHYCCKUC

HO U C(I)OpMPIpOBaTL MMPAKTUYCCKUC KOMIICTCHINH, HCO6XOI[I/IMLIC 6y,[[y1_I_II/IM

Ha 3aparmsax MIPHUBETCTBYCTCA aKTUBHOC Y4aCTUC B O6CY)K21€HI/II/I KOHKPETHBIX CHTyaHHﬁ,

CIIOCOOHOCTh Ha OCHOBE IOJyYEHHBIX 3HAHWW HaXOoOuTh HauOosiee 3()PEeKTUBHBIE pEIICHUs

IIOCTAaBJICHHBIX HpOGJ’IeM, YMCTb HAXOOUTh MMOJIE3HBIN TOMOJIHUTEIbHBIN MaTepHrall Mo TCMAaTUKEC

3aHATHH.

MarucTtpanTy peKOMEHIYeTCsl CIEAYoIas CXemMa MOATOTOBKH K 3aHATHIO:

1. ITpopaGoTaTh KOHCIIEKT JICKITH;

2. 3yunTh peKOMEHI0BAHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHUAX cPOpMyTUPOBATH BOIPOCHI K MPEMOAaBATENIO
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4. Tlocne BBITTONHEHHUS J1A0OPAaTOPHOUM PabOThI OGOPMHUT OTYET W TOJATOTOBUTHCS K
3aIuTe.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHUu3aliy CaMOCTOSITENIbHOM paOOTHI.

CaMmocrosiTenbHasi paboTa sBIsSETCS OAHOW M3 BaKHEUIMX (OpM H3ydeHHUs Jr000H
muciumuiiael. OHa TMO3BOJIIET CUCTEMATH3UPOBAaTh U YIUIYOUTh TEOPETUYECKUE 3HAHUS,
3aKpenuTh YMEHHS M HaBBIKH, CIIOCOOCTBYET PA3BUTHIO YMEHHUH MOJb30BATHCS HAYYHOH U
yueOHO-MeTou4yeckoil  sureparypoil.  Ilo3HaBarenbHas ~ AEATENBHOCTH B IIpoLiecce
CaMOCTOSITeNIbHOM  paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YpPOBHS AaKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B ydeGHOM mporecce BBLACISIOT JIBa BHJA CAMOCTOSITENIHOW pabOTHI: ayJUTOpHAs U
BHEAYJAUTOPHASI.

AynuTopHas caMoOCTOATenbHas paboTa MO JUCHMILIUHE BBIIOMHSAETCS Ha Y4eOHBIX
3aHATUAX TO0J] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPEMOAABATENS U 110 €ro 3aJaHHUIO.

BreaynutopHass camocTosTenbHas paboTa MarucTpaHTOB —NPEACTaBIsieT  coOOit
JIOTHYECKOE TPOJODKEHUE AayJUTOPHBIX 3aHATHH. 3arpaThl BPEMEHH Ha BBINIOJIHEHHE STOU
paboThl perjJaMeHTUPYIOTCS paboyuM y4eOHbIM IIaHOM. PexxuM pabOoThl BbIOHMpaeT cam
00y4aronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CamocrosaTrenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBHIYaTbHO WM TPYIIAMH
MarucTpaHTOB B 3aBUCHUMOCTH OT IIE€JH, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIHHON
paboThl, yPOBHS CII0KHOCTH, YPOBHSI YMEHHIM MarucTpaHTOB.

CamocrodrenbHas paboTa BKJIIOYaeT B ce0s paboTy ¢ KOHCIIEKTOM JIEKIMHA, U3ydeHUe U
KOHCIIEKTHPOBaHHE pEeKOMEHIyeMOH JUTEPATYPHI, MOJITOTOBKA MyJIbTHMEIHA-
COOOIIIEHUI/TOKIIaI0B, TIOJITOTOBKA pedepaTa, TECTUPOBAHUE, PEIICHUE 3aJa4d U YIpaKHEHUN
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a]lad, BBIIOJHEHHE YEpTeXel, CXeM, pacueToB
(rpacdmyeckux paboT), pelIeHHEe CUTYalMOHHBIX (IPOpECCHOHATBHBIX) 3aJay, MOJATOTOBKAa K
JIETIOBBIM UTpPaM, TPOCKTHPOBAHWE W MOJCITUPOBAHME PA3HBIX BWJIOB W  KOMIIOHEHTOB
poeCCHOHATIFHOM IS TETFHOCTH, HAYYHO-HCCIIEIOBATENBCKYIO padoOTy U JIp.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON CAMOCTOSITENILHONW PabOThl MAaTrCTPAHTOB MOXKET
OCYILECTBIISITHCSL B Tpejesax BPEMEHHU, OTBEIEHHOIO Ha 00s3aTeNbHble ydeOHbIE 3aHATHS I10
JTUCIUATUTMHE W BHEAYIUTOPHYIO CaMOCTOSITEIbHYI paboTy MarmcTpaHTOB MO JWCIHUILIMHE,

MOJKET MPOXOJUTH B MHUCbMEHHOM, YCTHOM MM cMelaHHOH (opme.
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[Tpunoxenue 1

ILnanupyemMble pe3yabTaThl 00yUeHHs A1 GOPMUPOBAHMA KOMIETEHIMH U KPUTEPUH UX OLleHUBAHUS

Jucuunnvna: HeiipoHHble ceTn
CrrertmansHOCTB: 21.05.02 [puknannas reonorus

Criermmanu3anus: ['eosorus MecTopoXXIeH! HeTH U ra3a

Kon Kon u HaumeHoBaHue Kon u HaumenoBanue Kpurtepnn onieHMBaHMS pe3yNbTaTOB O0OYICHHUS

KOMIIETEHIIUM | MHAMKATOpa JOCTHKEHUS pe3ynpTaTa 00ydeHus 1o 1-2 3 4 5
komnereHuuu (MIAK) JUCLUILINHE

YK-1. VK-1.1. AHanu3upyet 1.1 3Haer knaccuueckue He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPIIECHCTBE
Cnocoben NpOOJIEMHYIO CUTYallMI0 | MaTeMaTHYEeCKUE MOJICIIH, KJIacCHYeCKHe YPOBHE KJIaCCHUYECKHE | YPOBHE KIaCCHUECKUE | KJIACCHUYECKHUE
OCYILECTBJIAT | (3a/auy) U BBLAEISIET ee IIPUMEHSIEMBIE B PA3JIMYHBIX | MaTeMaTH4YecKHe MaTeMaTH4eCcKue MaTeMaTH4eCKue MaTeMaTHYECKUE MOJIEIH,
b 0a30BbIe COCTABISIONIME. | OOJACTSIX YEJIOBEUECKON MOJIeINHY, MOJIENH, IPUMEHSAEMBbIE | MOJENH, IPUMEHsIeMbIe | MPHUMEHsEMbIE B
kputndeckuil | PaccMmaTtpuBaer JesITeIbHOCTU MpUMEHSIEMBIE B B Pa3IMYHBIX 00JIACTAX | B Pa3iMYHBIX 00NACTAX | pa3sIMuHBIX 00JACTIX
aHaJIH3 pa3IyHbIC BapUAHTHI Pa3IUYHBIX 00JACTAX | YEIOBEYECKOH YEJI0BEUECKOM YeJI0BEUECKOM
MpOOJIEMHBIX | pEIeHHs NpOOIeMHON YeIJIOBEUECKOM JEATEBHOCTH JEATEIbHOCTH JEATeIBHOCTH
CUTyallMii Ha | CHTyaIuH (3amadn), JIeSITEIIbHOCTH
OCHOBE pa3pabatbiBaeT 1.2 Momudunupyet He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YMeeT B COBEPIIEHCTBE
CHCTEMHOTO ITOPUTMBI UX KIJIaCCHYICCKHE MOIU(UIIPOBATH YpOBHE YpOBHE BEIOMpATh
oaXxoxa, peanuzanuy. MaTeMaTHIeCKHe MOJACIN KIIaCCHYECKHE MoauduIMpoBaTh MoauduIMpoBaTh Moau(uIMpoBaTh
BbIpabaThIBaT JUTSL pELICHUS] KOHKPETHBIX MaTeMaTHIECKHe KJIaCCHUYECKHE KIIACCHYECKHE KIIACCHYECKHE
b CTpaTerHIo 3aj1a4 IPoQecCuoHaNbHOH MOJIENIU IS pelliCHUs | MaTeMaTHYeCKHUe MaTeMaTHYECKHUe MaTeMaTHYECKUE MOJICNIN
neiicTBuit JeSITeIbHOCTU KOHKpPETHBIX 3a]a4 MOJIENIN ISl peIeHUS MOJIENN ISl peIICHUS JUIS peLIeHus

npodheCCUOHATBHOM
JIEATEILHOCTH

KOHKPETHBIX 3a/1a4
npoQeCCHOHATBHOM
JEATETLHOCTH

KOHKPETHBIX 3a/1a4
npoQeCCUOHATBHOM
JESATETLHOCTH

KOHKPETHBIX 3a/1a4
npodheCCUOHATBHOM
JEATELHOCTH

1.3 mpuMeHseT MEeTObI
MaTEMaTHYECKOTO
MOJICITAPOBAHUS JUIST
pelIeHNst KOHKPETHBIX 3a1a9
pogeCCHOHATBHOM
JIESITENBLHOCTH.

He Bnageet onbiT
MMPUMEHCHUA
METOZOB
MaTEeMaTHIECKOTO
MOJICITUPOBAHUS JJIsT
pemeHus
KOHKDPETHBIX 33724
npodeccnoHanbHOMI
JICSITEIbHOCTH.

Bnaneer Ha HHU3KOM
YPOBHE OTIBIT
MIPUMEHECHHUST METO/IOB
MaTEMaTHYECKOTO
MOJICTTHPOBAHUS IS
pelIeHuUs] KOHKPETHBIX
3a1a4
npoQeCCUOHATBHOM
JEATEIHLHOCTH.

Bnaneer Ha cpegHem
YPOBHE OTIBIT
MIPUMEHECHUST METO/IOB
MaTeMaTHIECKOTO
MOJICTTUPOBAHUS IS
pelIeHuUs] KOHKPETHBIX
3amaq
npoQeCCHOHATBHOM
JIeSITeTHbHOCTH.

Bunageet B coBepieHCTBE
OIIBIT MPUMEHCHUA
METOJIOB
MaTeMaTH4ecKoro
MO/JICTTUPOBAHMS JIIIS
peuIeHns] KOHKPETHBIX
3a71a4 MpoQecCHOHANTBEHON
JeATEeIIbHOCTH.
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YK-1.2. Onpenensietr u
OLICHUBACT PAKTHIECCKUE
MOCIICICTBHS
BO3MOXHBIX PEIIECHUN
3a/1a4uu.

2.1 3HaeT crrocoOnl
NIPUMEHEHUS MOAEIEN
HEHUPOHHBIX CETEH I
00paboTtku nHpOpMaIIH U
pacrio3HaBaHus 00pa3oB

He 3naer crioco06s1
IPUMEHECHHUS
MozeNell HEMPOHHBIX
ceTelt 1 06paboTkH
nHdopmanuu u
pacrno3HaBaHuUs
obpazoB

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIIEH
HEHUPOHHBIX CETEM ISt
00paboTKH
nHdopmanuu u
pacrmo3HaBaHHS
00pa3oB

3HaeT Ha cpeHeEM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIEH
HEHUPOHHBIX CETEU ISt
00paboTKH
nHdopmanuu u
pacrno3HaBaHHS
00pa3oB

3HaeT B COBEPILICHCTBE
CIOCOOBI IPUMEHEHUS
Mozenell HeMPOHHBIX
cetelt 1yt 06paboTKH
uHbopMaLK U
pacrio3HaBaHusi 00pa3oB

3.2 olLIeHUBAET Ka4eCTBO
00yueHHs MoJIeIeH
MAaIInHHOTO O0Y4YeHNS;

He ymeer onienuBath
Ka4yecTBO 00y4YeHUS
MOJEJEN MAIMHHOTO
o0OyueHus;

YMeer Ha HU3KOM
YPOBHE OLICHUBATh
Ka4yecTBO OOy4CHUS
MoJieNiel MaIInHHOTO
o0yueHwus;

YMeer Ha cpenHEM
YPOBHE OLICHHBATh
Ka4yecTBO OOy4CHUS
MoJieNIeld MAaIInHHOTO
o0yueHus;

YMeeT B COBEPILECHCTBE
BBIOMPATH OLICHUBATH
Ka4yecTBO OOy4CHUS
MoJieNield MaIInHHOTO
o0yueHns;

3.3 Bi1ajiceT TCXHOJOTHIMH
aHaJM3a U UHTEPIPETANU
MTOJTYICHHBIX TaHHBIX B
00J1aCTH HHTEIUICKTYaTbHBIX
CHCTEM.

He Bmageer
TEXHOJIOTUSIMH
aHaJIM3a 1
HHTEPIpETanN
MOJIYYE€HHBIX JaHHBIX

Bna/:[eeT Ha HU3KOM
YPOBHE TCXHOJIOTUAMU
aHaJIn3a u
HUHTCpIIpETAlluN
MOJIYYCHHBIX JaHHBIX B

Bnanmeet Ha cpenHeM
YPOBHE TEXHOJIOTHAMHU
aHaJIN3a 1
HHTEPIpPETAINN
MOJYYCHHBIX TAaHHBIX B

Biazeer B coBepieHCTBE
TEXHOJIOTUSIMH aHAIIN3a U
HHTEPIPETAINH
MOTYYEHHBIX TaHHBIX B
obJacTu

B o0nactu obyactu obJyactu MHTEJUIEKTYalbHBIX

HMHTCJJICKTYaJIbHBIX HWHTCJIJICKTYaJIbHbBIX HUHTCJIJICKTYaJIbHbIX CHUCTCM.

CHCTEM. CHCTEM. CHCTEM.
VYK-1.3. OcymecTBuser 3.1 3Haer maremarnueckue, | He 3Haer 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B COBEPIICHCTBE
CHUCTCMATHU3a1l U0 €CTCCTBCHHOHAYYHBIC U MAaTECMaTU4YCCKHUC, YpPOBHE YpOBHE MaTCMaTU4YCCKUC,
I/IH(i)OpMaI_[I/II/I PaA3INIHBIX COMAJIbHO-3KOHOMHNYCCKUC €CTCCTBCHHOHAYYHBIC MaTE€MaTU4YCCKUEC, MaTE€MaTU4YCCKUEC, €CTCCTBCHHOHAYYHBIC U
THIIOB JUTS aHAJIH3a METO/IbI JJISI UCTIOJIB30BAHUS | U COLHAIIBHO- €CTECTBECHHOHAYYHbIC €CTECTBCHHOHAYYHbIC COLMAIBHO-
NpOoOJIEMHBIX CUTYalluid. | B mpodeccuoHaNbHOM IKOHOMHYECKHE U COLHATBHO- U COLMATBHO- 9KOHOMUYECKHE METOIBI
BripabaTbIBaeTCTpaTern | AEATEIBHOCTH METOIBI IS 9KOHOMHUYECKHUE 9KOHOMHUYECKHUE JUTSL NCTIOJIb30BaHMS B

F0JIEHCTBUUAIIAIIOCTPOEH
HSAJITOPUTMOBPEIICHHSIIT
OCTaBJIEHHBIX3a/1a4.

WCTIONIb30BaHMS B
npodeccrnoHabHOM
JIESITETIBHOCTH

METOIBI ISt
HCIIOJTb30BaHMS B
npoQeCCHOHATBHOM
JEATETLHOCTH

METOJIBI ISt
HCIIOJTb30BAHMNS B
npoQeCcCHOHATBHOM
JEATETLHOCTH

TIpodeCcCHOHANBHOMH
JeATeIIbHOCTH
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3.2 pemaeT HECTaHAAPTHEIC
mpodeccCHOHAIBHEIC 3aJa4H,
B TOM YHCJIE€ B HOBOM UJTH
HE3HAKOMOMH cpefie U B

He ymeer pewats
HeCTaHJapTHbIC
npodeccrnoHanbHEIe
3aJa4d, B TOM YHCIIE

YMeer Ha HU3KOM
YPOBHE pelIaTh
HecTaHJapTHbIE
po¢eCCHOHATIbHEIC

VYMeer Ha cpenHeM
YPOBHE pelnIaTh
HecTaHapTHbIE
mpo¢ecCHOHAIbHEIC

YMeeT B COBEpILIEHCTBE
BEIOMpATH pemaTh
HEeCTaHJapTHbIC
npo¢ecCHOHATIbHEIC

MEXKTUCIUIUTUHAPHOM B HOBOI! Wi 3aJa4d, B TOM YHUCJI€ B | 3a7ayd, B TOM YUCIIe B | 3a/la4yl, B TOM YHCIIE B
KOHTEKCTE, C IPUMEHEHUEM | HEe3HaKOMOM cpefie U | HOBOM miu HOBOH MJIN HOBOI! MM HE3HAKOMOI1
MaTeMaTHYECKUX, B HE3HaKOMOI cpelie U B | HE3HAKOMOM cpefie U B | cpelie U B
€CTECTBEHHOHAYUHBIX, MEXIUCUUIUIMHAPHO | MEXKIUCLUIUIMHAPHOM | MEXAUCIUILUIMHAPHOM | MEXIUCHUILTMHAPHOM
COLIMAIBHO-?)KOHOMHMYECKUX | M KOHTEKCTE, C KOHTEKCTE, ¢ KOHTEKCTE, ¢ KOHTEKCTE, C
1 IpodecCHOHATBHBIX MPUMEHEHAEM MIPUMEHEHNEM MIPUMEHCHUEM MIPUMEHCHHAEM
3HAHUH MaTEeMaTHYECKHX, MaTEMaTHYECKHX, MaTEeMaTHYECKHX, MaTEMaTHYECKHX,
€CTECTBEHHOHAYYHbIX | €CTECTBCHHOHAYYHBIX, | €CTECTBCHHOHAYYHBIX, | €CTCCTBCHHOHAYYHBIX,
, COLIMATBHO- COIMAJIBHO- COIMAJIbHO- COIMATBHO-
9KOHOMHYECKHX 1 SKOHOMHYECKHX U SKOHOMHYECKHX U SKOHOMHYECKHX U
npodeccHoHANBHBIX | PO eCCHOHATBHBIX PO EeCCHOHATBHBIX PO eCCHOHATBHBIX
3HAHUU 3HaAHUH 3HaAHUU 3HAHUU
3.3 BnasieeT HaBBIKAMU He Bnaneer Buageer Ha HU3KOM Bunapgeer Ha cpeiHeM Bunapgeet B coBepleHCTBE
TCOPETUUYCCKOTO U HaBbIKaMHU YPOBHE HaBbIKaMU YPOBHE HaBbIKaMU1 HaBbIKaMH
SKCIEPUMEHTAIBHOTO TEOPETUYECKOTO U TEOPETUYECKOTO U TEOPETUYECKOTO U TEOPETUYECKOTO U
HCCIICIOBaHUSA 9KCHEPUMEHTAIBHOTO | SKCIEPUMEHTAIBHOTO SKCIEPUMEHTAIBHOTO SKCHEPUMEHTAIBHOTO
00BEKTOB HCCIIeI0BaHUSA UCCIIeIOBaHUS UCCIIeIOBaHUS HCCIIeIOBaHUS
npoeCCHOHATIBHOM 00BEKTOB 00BEKTOB 00BEKTOB 00BEKTOB
JEeATETLHOCTH, B TOM YHClIe | ImpodeccrnoHalbHOM IpodeCcCHOHANTBHOM podeCcCHOHANTBEHOMN TIpodeCCHOHANBHOMH

B HOBOH HMJIM HE3HAKOMOM
cpene u B
MEXTUCITHTUTHHAPHOM
KOHTEKCTE

JACATEIBbHOCTHU, B TOM
YHCIIe B HOBOW HIIH
HE3HAKOMOM cpeac u
B
MCKAUCHUIITIMHAPHO
M KOHTCKCTC

JCATCIBHOCTHU, B TOM
YHclIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

JCATCIBHOCTHU, B TOM
YHCclIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC

JACATCIBbHOCTHU, B TOM
YHCIIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MCKAUCHUITIIMHAPDHOM
KOHTCKCTC
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Kon
KOMIIETEHIUH

Kon u nammeHnoBaunue
HWHAWKATOpa TOCTIKEHUS

komneTernyn (1K)
VK-1.4. Bnageer
HaBBIKAMU
TIPOTPaMMHUPOBAHHS
pa3paboTaHHBIX
ITOPUTMOB U
KPUTUYCCKOTO aHAJIN3a
MOJTYYCHHBIX
pE3yIbTATOB.

Kox n HanmeHOBaHUE

Kpurepnn oneHBaHMS pe3yNbTaTOB O0YICHHUS

pe3yabrata 00y4eHHs 110 1-2 3 4 5
JHCLUIUIMHE
4.1 3HAeT COBpEeMEHHBIC He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeHeEM 3HaeT B COBEPILICHCTBE
METOJbI pa3paboTKH U COBPEMCHHBIC YPOBHE COBPEMEHHbBIE | YPOBHE COBPEMEHHBIE | COBPEMEHHBIE METOMBI

peanu3aiy anropuTMOB
MaTeMaTHYECKUX MOJEIIEH
Ha 0a3e A3bIKOB U IIAKETOB
MIPUKJIAIHBIX TPOrpaMM

METOZBI pa3paboTKu
U peasl3alin
AITOPUTMOB
MaTeMaTHYEeCKHX

METOIBI pa3paboTKu 1
peau3an
ITOPUTMOB
MaTeMaTH4eCKHX

METOIBI pa3paboTKu 1
pean3an
ITOPUTMOB
MaTeMaTH4eCKHX

pa3paboTKu 1
peanu3aluy aaropuTMOB
MaTeMaTHYECKHUX
MoJeNel Ha 0a3e SI3LIKOB

MOJEIHPOBaHHU. MoJernel Ha 0a3e MoJieneii Ha 6aze MoJieneii Ha 6aze U MaKeTOB MPUKIIAJHBIX
SI3BIKOB U [TAKETOB SI3BIKOB U [TAKETOB SI3BIKOB U [TAKETOB IporpaMM
MPUKIIATHBIX MIPUKIIAJHBIX MIPUKJIAJHBIX MO/JICIUPOBAHHUS.
porpamMm IIporpamMmm IIporpamMmm
MOJICTTMPOBAHHUS. MOJICITHPOBAHHS. MOJICTTMPOBAHHS.
4.2 pazpabaTbIBacT U He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEpIIEHCTBE
peaIM30BHIBACT AJITOPUTMBI | pa3padaThiBaTh U ypOBHE pa3palaTbiBaTh | ypOBHE pa3pabaTbIBaTh | BBHIOMpATh pa3padaThIBaTh
MaTeMaTHIECKUX MOJIeNeH peann3oBBIBaTh U peaIn30BBIBaTh U peaIn30BbIBaTh 1 peaan30BbIBaTh
Ha 0a3e S3BIKOB U MAKETOB AITOPUTMBI QJITOPUTMBI JITOPUTMBI ITOPUTMBI
MIPUKIIAHBIX IIPOTPaMM MaTeMaTHYECKUX MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTH4eCKUX

MOJEIHPOBAHHU.

Mojeliel Ha O0a3e
A3BIKOB U ITAKCTOB
HpI/IKJ'IaI[HI)IX
mporpamMm
MOJICIIUPOBAHHSL.

MoJeei Ha 6ase
S3BIKOB U IIAKCTOB
HpI/IKJ'IaZ[HI)IX
nporpamMm
MOJIETMPOBAHUSL.

MoJeei Ha 6ase
S3BIKOB U ITAKCTOB
HpI/IKJ'IaZ[HI)IX
nporpamMm
MOJIETMPOBAHUSL.

MoJielIel Ha 0a3e SI3BIKOB
U ITAaKCTOB HpI/IKJ'IaI[HI)IX
nporpamMmm
MOJIETMPOBAHUSL.
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Kon Kon n HaumenoBanue Kon n naumenoBanme Kpurepnu onieHHBaHHS PE3yJIHTATOB O0YICHHS
KOMITETEHITUH | WHAWKATOPa TOCTHXKEHUS pe3ynbpTata 00y4eHus 1Mo 1-2 3 4 5
komneTermn (MJ1K) IUCLIUITUINHE
YK-2. VYK-2.1. ®opmynupyer B | 1.1 3HaeT mOCTaHOBKY He 3naer moctanoBKy | 3HaeT Ha HU3KOM 3HaeT Ha cpeHeEM 3HaeT B COBEPILICHCTBE
Crnocoben paMKax IOCTaBJICHHOM OCHOBHBIX 337124 OCHOBHBIX 337134 YPOBHE ITOCTAaHOBKY YPOBHE ITOCTAHOBKY MTOCTAaHOBKY OCHOBHBIX
YIPaBIATh IIETTN TIPOEKTa MAaIIMHHOTO 00y4YCHNS, MAaIIMHHOTO OCHOBHBIX 33/1a4 OCHOBHBIX 33/1a4 3a7a4 MaIIHHHOTO
MIPOEKTOM Ha | COBOKYITHOCTH OCHOBHBIE MTOHATHS U 00y4eHHs, OCHOBHBIC | MAIIMHHOTO OOYYEHHs, | MAIIMHHOTO OOy4eHHs, | 0Oy4eHHs, OCHOBHbIC
BCEX ATamax B3aUMOCBSI3aHHBIX 3a/1a4, | 0a30BbIH MaTeMaTHYECKHUit MOHSATHUS ¥ 0A30BBIH OCHOBHBIE MOHSITHS U OCHOBHBIE MOHSITHS U HOHSTHUS U 0a30BBIH
€ero o0ecreunBaoNyX ee annapar He4eTKO! JIOTUKH; MaTeMaTHYeCKuil 0a30BbIii 0a30BbIii MaTeMaTHYeCKUi armnapar
XKHU3HEHHOTO | JOCTUXEHUE. CHOCOObI THOpUIN3ALNT amnmapar HeueTKOH MaTeMaTH4eCKHi MaTeMaTH4eCKHH HEYETKOM JIOTUKH;
LUKJIa OmnpenensieToxKuaaeMblep | METOAOB BEIYMCIUTENBLHOTO | JIOTUKH; CIIOCOOBI anmnapat HeuyeTKou annapat HeueTKon CIOCOOBI THOPHIU3ALIUH
€3yJIbTAaThIPCIICHUSIBBIAE | MHTEIUICKTA C THOpUAN3aINT JIOTUKH; CHOCOOBI JIOTUKH; CHIOCOOBI METO0B
JICHHBIX3aa4. HCTIONIb30BaHUEM METOJIOB THOpUIU3aINT THOpUIU3AINT BBIYHCITUTEITLHOTO
TPAIUIMOHHBIX METOIOB BBIYHCIIUTEIHHOTO METO/I0B METO/I0B HHTEINIIEKTA C
ONTHMU3AINHN MHTEJIIEKTA C BBIYHCIIUTEIHHOTO BBIYHCIIUTEIHLHOTO HCTIONIb30BAaHHEM
pacrio3HaBaHuUs 00pa3oB HCTIONIb30BaHUEM MHTEJJIEKTa C HHTEJJIEKTa C TPaANIMOHHBIX METOJIOB
TPaIUIOHHBIX HCTIONIb30BAaHHEM HCTIONIb30BAaHIEM ONITHMU3ALNH U
METOJIOB TPaAUIOHHBIX TPaAUIOHHBIX pacrio3HaBaHus 00pa3oB
OINNTUMU3ALIUU U METOOA0B OIITHUMU3AIIUHU METOA0B OIITHUMMU3AIIUHU
pacro3HaBaHUA U pacro3HaBaHUs U pacro3HaBaHUs
00pa3oB 00pazoB 00pa3oB
1.2 npoBoauT aHanu3 3agaun | He ymeer nmpoBoauts | YMeeT Ha HU3KOM YMeer Ha cpeiHEM ‘YMeeT B COBEpILIECHCTBE
JUIs1 BBIOOpa HaMITy4IIero aHaJIM3 3a7a4u U1 YPOBHE MPOBOJUTH YPOBHE MPOBOJUTH BBIOMPATH MPOBOJIUTH
MeTOIa BEIYUCIUTEIHLHOTO BHIOOpA HAWITYYILIET0 | aHAJIW3 3a/1a4u JUIs aHau3 3aa4M Ui aHaU3 334K Ui
UHTEJIEKTA WU MeToJa BBIOOPA HAMITYHILETO BBIOOPA HAMITYHILETO BbIOOpA HAWITYUIIIETO
THOPUIHOTO METO/a, BBIYHCIIUTEIHHOTO MeTona MeToza MeToza
TIOJIXOISIIIETO JIIS MHTEJIJIEKTa WIN BBIYHMCIIUTEIIHHOTO BBIYHMCIIUTEIIHHOTO BBIYHCITUTETLHOTO
KOHKPETHOH 3aJa4u; THOPUIHOTO METO/A, | MHTEIUIEKTa WIN MHTEJJIEKTa WIN MHTEJJIEKTa HIN
MOAXOMSIIETO JUIs THOPUTHOTO METO/a, THOPUTHOTO METO/a, THOPUTHOTO METO/a,
KOHKPETHOH 3a7a4u TIOJIXOISIIIETO /IS TIOJIXOJISIIIETO JIIS TIOJIXOISIIIETO JIIIST
KOHKPETHOH 3aauu KOHKPETHOH 3aauu KOHKPETHOH 3a/1auu
1.3 Bnageer unctpymentamu | He Brmanmeet Buageer Ha HU3KOM Bunageer Ha cpeiHeM Bunageer B coBepieHCTBE
MPOEKTUPOBAHMS U OLIEHKA HHCTPYMEHTAMH YPOBHE YPOBHE MHCTPYMEHTAMU
KauecTBa MoJienel MPOEKTUPOBAHMS U MHCTPYMEHTAMU MHCTPYMEHTAMU MPOEKTUPOBAHUS U
HEHPOHHBIX ceTeit OIIeHKa KayecTBa HMPOEKTUPOBAHUS U HMPOEKTUPOBAHUS U OIIEHKa Ka4yecTBa
Mojieneil HeHPOHHBIX | OIIEHKAa KadecTBa OIIEHKa Ka4yecTBa MoJiesieil HeHpOHHBIX
cereit MOJIeIE HEHPOHHBIX MOJIeIE HEHPOHHBIX cereit
cereit cereit
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Kon
KOMIIETEHIUH

Kon u nammeHnoBaunue
HWHAWKATOpa TOCTIKEHUS
komneTernyn (1K)

VYK-2.2. Ilpoextupyet
pelieHne KOHKPETHON
3a/1a9u IPOCKTa,
BBIOMpAst ONITUMAJIBHBII
CHoco0 ee pelieHus,
UCXOJIS U3 IeHCTBYIOMINX
MIPaBOBBIX HOPM U
UMEIOIUXCS PECYPCOB U
OrpaHUYEHUN

VK-2.3. Pemaer
KOHKpETHBIC 3a/1a9
MIPOEKTA 3asBICHHOTO
KayecTBa H 3a
YCTaHOBJIEHHOE BpEMsI

Kox n HanmeHOBaHUE

Kpurepnn oneHBaHMS pe3yNbTaTOB O0YICHHUS

pe3yabrata 00y4eHHs 110 1-2 3 4 5
JHCLUIUIMHE
2.1 3HaeT OCHOBHEBIE He 3naer ocHOBHEBIE 3HaeT Ha HU3KOM 3HaeT Ha cpeHeEM 3HaeT B COBEPILICHCTBE
apXUTEKTYPBI APXUTEKTYPBI YPOBHE OCHOBHBIE YPOBHE OCHOBHBIE OCHOBHBIE apPXHUTEKTYPHI
WHC n obnactn ux WHC u obnacti ux APXUTEKTYPHI APXUTEKTYPHI WHC n obnactu ux
MIPUMEHCHNUST; OCHOBHEIC TIPUMEHCHUS; HHC n obnactu ux HHC n obnactu ux MIPUMEHEHHUST; OCHOBHEIC
CHoCOOBbI U MpaBuIIa OCHOBHBIE CIIOCOOBI U | TIPUMEHEHHUS; TIPUMEHEHHST; CIIOCOOBI U ITpaBuiIa

o0yuenust UHC.

npaBmiia 00y4eHust
HHC.

OCHOBHBIE CIIOCOOBI 1
mpaBuia 00ydcHHS
HHC.

OCHOBHBIE CIIOCOOBI U
mpaBuia 00yucHHS
HHC.

o6yuenus MHC.

2.2 OLIEHUBAET KaueCTBO
00y4eHUs! pa3IHYHbIX
monener MHC;
mozenupoBate MTHC
CpeICTBaMU HEUPOMaKeTOB

He ymeer onienuBath
Ka4yecTBO 00y4YeHUS
Pa3IUYHBIX MOAEe
WNHC; monenupoBatb
HNHC cpencrBamu

YMeeT Ha HU3KOM
YpOBHE OLICHUBAThH
Ka4yecTBO OOy4CHUS
Pa3IHYHBIX MOJemnei
HNHC; monenupoBatb

YMeer Ha cpenHEM
YPOBHE OLIEHUBATh
Ka4yecTBO OOy4CHUS
Pa3IUYHBIX MojeNei
HNHC; moagenupoBatb

‘YMeeT B COBEPILIECHCTBE
BBIOMPATH OLICHUBATH
Ka4yecTBO OOy4CHUS
Ppa3UYHBIX MoAenei
HNHC; monenupoBatb

MatlabNNTool. HEHpOIaKeToB HHC cpeacrBamu HHC cpeacrBamu HHC cpeacrBamu
Matlab HeiiponakeroB Matlab | meitponakero Matlab | neitponakerosMatlab
NNTool. NNTool. NNTool. NNTool.
2.3 BnazeeT HaBbIKAMH He Bnaneer Bunageer Ha HU3KOM Bnaneer Ha cpeHeM Bnaneer B coBepiieHCTBE
pereHus 3aaay HaBBIKAMU YpOBHE HaBBIKAMU YpOBHE HaBBIKAMHU HaBBIKaMU
annpoKCUMAIINH, pemieHus 3agau pelieHus 3a1ay perieHus 3a1a4 perieHus 3a1ay
IIPOTHO3UPOBAHUA, aNMpOKCUMAITUH, annpoOKCUMAIUH, annpoOKCUMAIUH, annpoOKCUMAIUH,
Kiaccu(uKauy TaHHBIX, MIPOTHO3UPOBAHUS, HPOTHO3UPOBAHUS, HPOTHO3UPOBAHUS, MPOTHO3UPOBAHUS,
pacro3HaBaHus 00pa3oB KiaccupuKaIiu KJIacCupUKAIH KJIacCupUKAIH KJIaccuUKaI|K JaHHBIX,
JIAHHBIX, JTAHHBIX, JTAHHBIX, pacro3HaBaHusi 00pa3oB
pacro3HaBaHuUs pacrio3HaBaHUs pacrio3HaBaHUs
00pa3oB 00pa3oB 00pa3oB
3.1 3HaeT BUIBL, CTPYKTYpPY, | He 3Haer Buusl, 3HaeT Ha HU3KOM 3HaeT Ha CpeJlHEM 3HaeT B COBEPLICHCTBE
MIPUHINIB B METOIBI CTPYKTYDY, YpPOBHE BHBI, YPOBHE BHBI, BUJIBL, CTPYKTYDPY,
CHCTEeMHOM OpraHu3alyun MPUHIUIBI U METOABI | CTPYKTYpY, CTPYKTYDY, TIPUHINIB ¥ METOJIBI
HEWPOHHBIX ceTel CHCTEeMHOMN TIPUHINIB ¥ METOJIBI TIPUHINIBI ¥ METO/IBI CHCTEMHOH OpraHu3annuu
OpraHu3anuu CUCTEMHOM CUCTEMHOM HEIPOHHBIX ceTel
HEWPOHHBIX ceTen OoprasHu3anuu OoprasHu3anuu

HEHPOHHBIX ceTel

HEHPOHHBIX ceTel

3.2 ucnosip3yeT OCHOBHBIE He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM ‘YMeeT B COBEPILIEHCTBE
HEHpOHHBIE CETH IS HCTIONB30BaTh YPOBHE UCITIONB30BaTh | YPOBHE MCIIOIB30BATh BBIOMpATh UCIIOIB30BATh
00paboTku HHPOPMAITUN OCHOBHbBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HEUPOHHBIE CETH ISl | HEUPOHHBIE CETH IS HEHUPOHHBIE CETU IS HEUPOHHBIE CETH IS
00paboTkn 00paboTkn 00paboTkn 006paboTkn
nHdopmanuu nHpopmanuu nHpopmManuu nHpopMannu
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Kon
KOMIIETEHIUH

IIKC-2.
Cnocoben
UCIIONIb30BaTh
COBpEMEHHbBIE
METOJIBI
00paboTkH,
aHanu3a u
HHTEPIPETAI]
uu
KOMIUIEKCHOM
re0JIOrHYECKO
I‘;Iﬂ
reo(uU3nIeCcK
oM,
MIPOMBICIIOBO
i,
reOXHUMHYECK
oit
uHpOpPMALIUH
JUTSL pEIICHUS
MPOU3BOJICTB
€HHBIX 3a]a4

Kon u nammeHnoBaunue
WHIUKATOpa JTOCTHKEHUS
komneTernyn (1K)

[IKC-2. 3Bnageer
METOAMKOM MOCTPOEHUS
Te0JOrMYECKUX pa3pe3oB,
CXEeM KOPPEIALIH
pa3pe30B CKBaXKHH, KapT
U JPYTUX T€OJIOTHYECKUX
yepTexKeH,
XapaKTepU3yIOLINX
CTpOEHHE Heap.

Kox n HanmeHOBaHUE

Kpurepnn oneHBaHMS pe3yNbTaTOB O0YICHHUS

pe3yabrata 00y4eHHs 110 1-2 3 4 5
IHMCIUIIIINHE
3.3 BiajeeT METOIAMHA He Bimageet Bnaneer Ha HU3KOM Bnageer Ha cpenHem Bnageet B coBepieHCTBE

aHaJM3a U CHHTE3a TIPH
CO3JaHNH, KCCIENOBAHNH U

METOIaMH aHaJIN3a 1
CHHTE3a IIPH

YPOBHE METOaMH
aHaNM3a u

YPOBHE METOaMH
aHaNM3a u

MCETOOaMH aHAJIN3a U
CHUHTE3a IIPpU CO3AaHNH,

JKCIUTyaTallil HEMPOHHBIX CO3/1aHUH, CHHTE3a IIPU CO3[aHMH, | CHHTE3a NP CO3JaHUM, | UCCIENOBAaHUU U

ceTen HCCJICIOBAaHUU U HCCIIEI0BaHUU U HCCIIEI0BAaHUU U SKCILUIyaTaluu
JKCIUTyaTaluu SKCILIyaTaluu SKCILIyaTaluu HEUPOHHBIX CeTel
HEUPOHHBIX CETEH HEHUPOHHBIX CETEH HEHUPOHHBIX CETEH

3.1 pa3pabatbIBaeT u He ymeer YMeeT Ha HU3KOM YMmeer Ha cpeiHEM YMeeT B COBEPLICHCTBE

peaM30BBIBAET AJITOPUTMBI | pa3pabaThiBaTh U ypOBHe pa3pabaTbiBaTh | YpOBHE pa3pabaThIBaTh | BBHIOMpATh pa3padaThiBaTh

MaTeMaTHYECKUX MOJEIEeH peanu30BbIBaTh U PEaIU30BbIBATh U PEaIU30BbIBATD U peaau30BbIBATh

Ha 0a3e S3BIKOB U MAKETOB aNrOPUTMBI aJITOPUTMBI aJITOPUTMBI aJIITOPUTMBI

MIPHUKIIAJHBIX IPOrpaMM MaTEMaTHYECKUX MaTEMaTUIECKUX MaTEMaTUIECKUX MaTEMAaTHIECKUX

MOACINPOBAHUA.

MoJielIe Ha O0ase
SI3BIKOB U [TAKETOB
MPUKIIATHBIX
nporpamMmm
MOJICTUPOBAHHS.

Mozeiei Ha 6aze
SI3BIKOB U [TAKETOB
MIPUKITAHBIX
porpamMmm
MO/JICITUPOBAHHS.

Mozeiei Ha 6aze
SI3BIKOB U [TAKETOB
MPUKITAHBIX
porpamMmm
MO/JICITUPOBAHHS.

Mojeseii Ha 0a3e A3BIKOB
¥ TIAKETOB TPUKIIATHBIX
porpamMm
MOJICTAPOBAHHS.
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o0ecre4YeHHOCTH JHCHMILINHBI Y4e0HO H y4e0HO-MeTOAUYeCKO JIMTepaTypoi

Hucnunnuna: HeiiponHsle ceTu
CrnenunansHocTh: 21.05.02 Ipuknaanas reogorus
Crernanusanus: ['eo1orust MeCTOpOXIeHH HETH U ra3a
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KonTunrent
O0ecrieueHHOCTD Hanuuwue
KomnuecTBo |00yuarommuxcs,
HazBanme yueOHOTO, y4eOHO-METOANIECKOTO N3AAHUS, 00yJaromuxcsi | 3JIEKTPOHHOTO
Ne /mt 9K3EMIUIIPOB MCIIOIB3YFOIITNX M
aBTOP, U3/1ATEIBCTBO, BUJI H3JAHMUSI, TOJI F3IaHHA muteparypoli, | Bapmanrta B ObC
B BUK YKa3aHHYIO % (+1-)
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Heiiponnsie cetr : Yueonoe nocobue / E. U. 'opoxanuna. - Camapa : [ToBoinkckuii rocyaapcTBeHHBII
o [YHHBEPCHTET TeICKOMMYHHKawmii u uHpopmaruky, 2017. - 84 . - ObC "IPR BOOKS" — URL: OP 50 100 +
http://www.iprbookshop.ru/75391.html
HetiporHsie cety : yueoHoe mocodue / C. A. Bakynenko, A. A. XKuxapesa. - Cankt-IletepOypr : CaHKT-
3 TMerepOyprckuii TOCYyIapCTBEHHBIH YHUBEPCUTET MPOMBIIIJICHHBIX TEXHOJIOTHI 1 qu3aiina, 2019. - 110 c. - 2P 50 100 +
OBC "IPR BOOKS" — URL: http://www.iprbookshop.ru/102447.html
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JonosiHeHUs1 U U3MEHEHUS
K padoyeil nporpaMMe THCHUNJIMHBI (MO1YJIs1)

Ha 20 —20 y4eOHBIN TOx

B pabouyio nmporpaMmy BHOCSTCS CIEAYIOIIUE JOMOTHEHUS (U3MEHEHUS):

I[OHOIIHCHI/ISI 1 U3BMCHCHUA BHEC!

(OondcHOCMb, YUeHOe 36aHue, Cenets) (noonucs) (H1.0. Damunus)

JormonHenus (M3MeHeHNs1) B pabouyy0 MpOorpaMMy PacCMOTPEHBI M OJJOOPEHBI Ha 3aceqaHuH
Kadeapsl
(HaumeHnosanue Kagheopot)

[IpoTtoxon ot « » 20 1. Ne

3aBenaytomuii kadeapoit N.0. damunus
COI'/TACOBAHO:

3aBeqyIoLIMi BBITyCKalOIIeH Kadeapoi

PykoBonuTens 00pa3oBaTeIbHON POrpaMMBI N.0. Gamunus
« » 20 1.
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