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Pabouast mporpamMmma paccMoTpeHa Ha 3acefaHuu kadeapbl OusHec-uHOOPMATHKA U MATEMATHKH



1. Hesau 1 3aga4M OCBOCHUS AW CHUILIHHBI

Lenbp IUCHMIUIMHBI 3aKIIOYAeTCs B OBJAJCHUH (YHJAMEHTAIBHBIMUA 3HAHUSMH B
00acTH HEHPOHHBIX CETEN U UX UCIIOJIb30BAHUH IIPU PEILICHUU HAYYHBIX U NPUKJIAJHBIX 3a]1a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHue O0a30BbIX TEOPETHMUECKUX OCHOB METOJIOJOTUM HEHPOHHBIX CeTeH,
MaTEMaTHYECKUX MOJENIEH U METOJOB, JIEKAIUX B OCHOBE HEHPOHHBIX CETEH;

— (QopmupoBanue ymeHHH BbIOOpa ApPXUTEKTYpHl HEHPOHHOM ceTH ¢ Y4YETOM
0COOEHHOCTH pellaeMbIX 3a/au;

—  (opmupoBaHue yMEHUH peain30BaTh HEHPOHHYIO CETh C MCIOJIb30BAHUEM ITaKETOB
Iporpamum;

— (opmupoBanue HaBBIKOB pPabOThI C HabOpaMH JaHHBIX, HCIOJIb3YEMBIMH IS
00y4eHusl HEHPOHHOM! CeTH;

— (¢opMuUpOBaHHE YMEHUI aHAINU3a PE3yJbTaTOB PAOOTHI HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro qucuuniauabl B ctpykrype OIIOII BO

JlucuuIuinHa OTHOCUTCS K AUCLUILIMHAM 00s3aTeIbHOM yacTu y4yeOHOro IulaHa.

Heo0xomuMbIMU yCITOBUSIMU JUTSI OCBOSHUSI TUCIIMILIIMHBI SBIISFOTCS:

— 3HaHUE OCHOBHBIX IOHATHI JUCKPETHOM MAaTeMaTUKH, NPUKIATHOW anredpsl,
BBIUMCIUTENbHON MaTeMaTUKH;

— 3HaHME OCHOB s3bIKa TporpamMmupoBanue Python, ymenue pa3spabaTbiBaTh
AITOPUTMBI PEIIEHNUs 33a]a4 U 3alUChIBaTh UX Ha SI3bIKE MPOTrpaMMHUPOBAHUS;

— BJaJIeHUE HaBBIKAMM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJOTUH U CPEACTB
00paboTku nHpoOpMaInu.

ConepxaHue AMCLUUIUIMHBI CIY>)KUT OCHOBOHM uis ocBoeHMs AucuuiuinH OOyueHue c
nojkpemjeHueM, [yyOuHHoe oOy4yeHHe: JONOJHUTENbHBIE TJHaBbl , JUIS MPOXOXKICHHS
TEXHOJIOTHYECKOW  (ITPOEKTHO-TEXHOJIOTHYECKOW) TPAKTUKH, HAYyYHO-UCCIIEI0BATEIHCKOM
paboTHI.

3. Pe3yabTarbl 00yuyeHHs: N0 AMCHUIINHE

Hpouecc HU3y4YCHUA  AUCHUIUIMHBI  HAIIPABJICH Ha (I)OpMHpOBaHI/IC CJICOAYIOUX

KOMIIETEHIIHM:
Tabmuna 3.1
Kon n HaumeHoBaHue Kon n HaumeHoBaHue MHAMKATOPA Kon n HanmeHnoBanue pe3yiibrara
KOMIIETEHIIUN noctmwkeHus: komnerennuu (MJK) 00yYeHHUS 10 TUCITUTLINHE
VYK-2. Cnocoben ynpasisate | YK-2.1 Cnocoben mianupoBath 3tanbl | 3Hath (31) ocHOBHble (GYHKIMH U
MPOCKTOM Ha BCEX 3Tarax ero JKH3HEHHOTO ITUKJIa YIIPaBICHHS BO3MOYKHOCTH ITPOIPAMMHBIX CPEICTB
JKU3HCHHOTO [IUKJIA MIPOEKTaMH YHOpaBJICHUs IPOCKTAMHU

3




Ymers (Y1) mnpoBoauth  BBEIOOD
METOJIOB M TIIPOrPaMMHBIX CPEACTB MO
IUIAHUPOBAHUIO,  OpraHU3aluk |
KOHTpOJIIO aHAJIMTHYECKHX padoT B
WT- npoekrax

Bnaners (B1) HaBblkamu BbIOOpa
METOJIOB ¥ IPOTPAMMHBIX CPEACTB 110
IUIAHUPOBAHUIO,  OPraHW3alud |
KOHTPOJIIO aHAIUTHYECKHX padoT B
UT- mpoekrax

VYK-2.2 CnocobeH pa3pabarbiBaTh I1aH
peaM3aniy MPOeKTa ¢ yIeTOM
JIEHCTBYIOIIUX CTaHIAPTOB

3HaTh (32) METOJIbI 7
HHCTPYMEHTapUil M0 IUIAHWPOBAHUIO,
opraHu3aniu u KOHTPOITIO

aHanmuTHYecknx  pabor B UT-
pOeKTax

Ymers (Y2) OpuUMEHSTH METOABl U
HHCTPYMEHTApHH MO IUIaHHPOBAHUIO,
OpraHu3aIix u KOHTPOJII0
aHanmuTHyeckux  pabor B UT-
NPOEKTax B 00ECHEeYCHUH MPOEKTHON
JIeSITEIIEHOCTH

Bnamers (B2) wmHCTpyMEHTaNIbHBIMU
CpeACTBaMHU o o0ecIeueHNIO
IUIAHUPOBAHUS,  OpPTaHHM3aMd W
KOHTPOJISI aHAINTHYECKHX padoT B
WT- mpoekrax

YK-2.3 CriocobeH ympaBisTh IPOSKTaMU
U OLIEHHBATh UX 3P PEKTHBHOCTB.

3Hath (33) OCHOBHBICE WCTOYHUKH
WHPOPMALINH TI0 MPOOIIeMaM aHan3a
U MOJICJIMPOBAHUs CeTeH

Ymets (Y3) HaXoIUTh TeopeTHYecKoe
OCHOBaHUE JUISE 0OBSCHEHUS
HAOJIOTaCMBIX SIBJICHUH M MPOIECCOB
B CCTIAX U BI)IGI/IpaTI) METOOOJIOTUIO UX
HCCIICIOBAHUS

Brnagers (B3) MeToA0iI0rHYECKUMHU
MpUEeMaMK TPUHITHS CTPATErHYSCKIX
pelleHWd ¥ OIICHKH allbTePHATHB
pa3BUTHSA MoJelei ceTer C
HCIOJIB30BAaHUEM COBPEMEHHBIX
HHPOPMALMOHHBIX CHCTEM

OIIK-2 Crocoben
COBEpILICHCTBOBATh U
peaTn30BBIBATh HOBBIE
MaTeMaTHYECKHE METOIbI
pelIeHHS MPUKIIAIHBIX 32129

OIIK-2.1. CnocoGen momy4arsb
I/IH(pOpMaLII/I}O O HOBBIX MAaTECMAaTUYCCKHUX
METOJIaX peIeHHs] MPUKIATHbIX 3a1a4

(34) 3HaeT 0a30BBIE TEOPETUUECKUE
OCHOBBl METOJOJIOTHH HEHPOHHBIX
ceTe, MaTeMaTHMYECKHEe MOJCIH H
METOJBI,  JIeXalmue B OCHOBE
HEUPOHHBIX CETEH U UX BO3MO>KHOCTH

VTSt pelIeHust HAYYHBIX "
MPUKIAJHBIX 33Ja4 B Pa3IMYHBIX
obmacTsx YeJI0BEUECKOM
JISITeIIbHOCTH

(Y4) Ymeer MIPUMEHATD

MaTeMaTHYeCKHe MOJEIH M METOMbI
JUIi  TIOCTPOSHHMST W peal3anuy
IyOOKMX  HEWpOHHBIX  ceTe ¢
Pa3IMYHBIMH apXUTEKTypaMu

(B4) Bnageer HaBBIKaMH IPUMEHCHHUS
Pa3IMUHBIX ~apXHUTEKTYp IIyOOKHX
HEHUPOHHBIX CETeH [UIsl pEeLICHHUs
MPaKTHYECKUX 33/1a4

OIIK-2.2. Croco0eH cOBEepIIEHCTBOBATh
1 p€aJIN30BbIBATH HOBBIC
MAaTEMAaTUYCCKUE METO/bI JJId PCUICHUA
3a/1a4 B IpodeCCHOHATHLHON

(35) 3maer cmocoOBl M HMCTOYHUKH
MOJIydeHUsT WHQPOpPMAaIlMd O HOBBIX
MeETOoaax u ajropuTMax JIIA
ITPOCKTUPOBAHUA u TIOCTPOCHUA
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JCATCIBHOCTHU

HEHpOHHBIX ceTeil

(V5) Ymeer MIPUMEHSATH
MAaTEMAaTUYCCKUE MOJICIIA U METOJIbI
JUIS  TIOCTPOCHUS W  pealu3aliu
TITyOOKHX HEHPOHHBIX TSt
OIIpEe/IeTICHHOTO HaTPaBJICHUS
poheCCHOHATBHOM NESITEIbHOCTH

(BS) Bnaneer HaBBIKaMU
MIPUMEHEHHUS, U3MEHEHHUS u
peanu3anyuy pasIudHbIX APXUTEKTYP
rTyOOKMX HEWPOHHBIX CceTed s
pelIeHNs NPaKTHIECKUX 3313

OIIK-3. Criocoben
paspabaTbIBaTh
MaTeMaTHYeCKHe MOJEIH U
NPOBOJUTh WX AaHaIM3 MpU
pelieHur 3agad B 00nacTH
npo¢eCCUOHATBHOM

JACATCIBbHOCTHU

OIIK-3.1. CnocobeH aHaJIM3UPOBATH
mpobieMbl M TEHICHLIUH pa3paboTKu
MATCMaTUYCCKUX MO}ICJ’IeI‘/’I JJId pelICHUs
3a1a4 B npodeccroHanbHOI
JIeSITeIbHOCTH

(36) 3HaeT OCHOBHBIEC NPOTPaMMHEIE
MTaKeTHI u WHCTPYMEHTAIbHBIC
CpeAcTBa, UCTIONIB3yEMbIC TUTst
peanuzanuy TIyOOKHMX HEWPOHHBIX
cerei

(Y6) Ymeer BbIOUpaTh NporpaMMHEIE
MaKeThl u WHCTPYMEHTAaIbHBIC
cpencTBa i pa3pabOTKu TiIyOOKHX
HEUPOHHBIX CETel IMpU PpELICHUU
3a7a4 B 00JacTH NpogecCHOHATBHON
JIeSITEIIFHOCTH

(B6) Biageer HaBBHIKAMH ~pEIICHUHN
MPUKIIAJHBIX 3324 OCHOBE IIyOOKHX
HEWPOHHBIX CETEH C MCIOJIb30BAHUEM
MPOTrPaMMHBIX MAKETOB M CO3JaHUEM
MaTEeMaTHYECKUX MOJIeleh

OIIK-3.2. Cnocoben pa3pabarbIBaTh
MAaTEeMaTU4YCCKUE MOJCIU JIsd PCIICHUA
MPUKJIaJHBIX 3aJa4 U UX UCIIOJIb30BAaHUA
B IPO(eCCHOHATBHOM ACSATEILHOCTH

(37) 3HaeT mpaKTHYECKHE METOMBI
pa3pabOTKU M MOCTPOCHHS TITyOOKHX
HEHUPOHHBIX cere,
HHCTPYMEHTAJIbHBIC cpencTBa
MOJICJIMPOBAHHUS U IPOSKTHPOBAHHMS

yY7) Ymeer pa3pabatbIBaTh
HEUpPOHHYI0 CE€Th C IPUMEHEHUEM
IIPOTrpaMMHBIX IIaKETOB u
HHCTPYMEHTAJIbHBIX CPEACTB

(B7) Bnageer HaBbIKaMu peHICHUH
NPUKIAAHBIX  33a4 B 00nacTu
podeCCHOHAIBLHON EATENbHOCTH Ha
OCHOBE TJTyOOKHMX HEHPOHHBIX CeTeil ¢
HCIOJIb30BaHUEM MPOrpaMMHBIX
MAKeTOB ¥ IMOCIEAYIOIIUM aHAIU30M
MTOJIYYCHHBIX PE3yJILTATOB

4. O0beM AUCHUILINHDI

OO0 00BEM TUCIUIIIMHEI COCTABIIAET 9 3a4eTHRIX eauHuIl, 324 Jaca.

Ta6muma 4.1.
Dopva Kype/ AynuTopHBIe SaH}ITlII/I;{éKOHTaKTHaH pabora, CaMocTosT KonTpons Dopva
o0y4yeHu | cemect Jexun | Tpaxtmieckn | JlaGopatoprsr eNnpHast MPOME3KYTOUHO
s p pabora, Jac. 1 aTTecTanuu
)4 € 3aHATHUA € 3aHsATHUA
OuHast 1/2 18 - 34 56 36 9K3aMEH
OuHast 2/3 28 - 42 74 36 9K3aMEH

5. CTpykTypa u coiep:KaHue JUCHUTIMHBI

5.1. CtpykTypa AMCUUIUIMHBI/MOTYJIS.




ouyHas popma odyuenusi (ODO)
2 cemecTp
Tabnuna 5.1.1

n/n

CTpyKTypa TUCIUILINHBI

AynutopHsle
3aHATHS, Yac.

Howmep
paszena

HaumeHnoBanue
paszena

JL

Mp. | Jlad.

CPC,
Jac.

Bcero,
qac.

Ko MJIK

O1eHOYHbIE
cpencTea

Baexnenue B
TEMaTHKY
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTel

17

ITakeTsl mporpamMm
IUTS pabOTHI C
HEHPOHHBIMU CETIMHU

17

O6yueHue
HEWPOHHOU ceTH.
HaGopsr naHnHbIX

18

ITonnoces3Has
HEHUpOHHAs CEeTh
IPSIMOTO
pacnpocTpaHeHus
(FNN)

11

20

Tloctpoenue
APXHUTEKTYPHI
HEHPOHHOM CeTH U ee
oOyueHHe

18

Pa6ota ¢ TensorFlow
u Kaggle

18

YK-2.1,

YK-2.2,

YK-2.3,
OIlK-2.1,
OIIK-2.2,
OIIK-3.1,
OIIK-3.2

3anaHue Ha
nmabopaTopH
yio paboty
Ne 1,
BOIIPOCHI
UL
3IIUTH,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 2,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio paboty
Ne 3,
BOTIPOCHI
JUIs
3aIUTHI,
BOTIPOCHI
TecTa

3agaHue Ha
nabopaTopH
yio paboty
Ne 4,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 5,
BOTIPOCKI
JUTSt
3aIIUTHI,
BOTIPOCHI
TecTa

3amanne Ha
nabopaTopH
yio paboty
Ne 6,
BOIPOCHI
IS
3aIUTEHI,
BOTIPOCKI




DK3aMeH

36

TCCTa

Bonpocst
ULt
9K3aMeHa (B
dopme
TeCcTa)

Wroro:

18 - 34 92

144

3 cemecTp

Tabmauua 5.1.2

/1

CTpyKTypa OUCIUIUINHBI

AynuTopHEIE

3aHATHS, Jac. CPC,

Howmep
paznena

HanmenoBanue
pasnena

I | Tp. | Jae. | ¢

Bcero,
qac.

Kox MJIK

O1eHOYHBIE
CpezcTBa

AHaim3 KadyecTBa
o0yueHHs HEHpOHHOU
ceTn

21

IIpumenenue
HEHUPOHHBIX ceTel
JUISL peTLICHNUS 3a1a9H1
perpeccun

23

CaépTouHbIe
HEeHpPOHHBIE CEeTH

23

10

IIpenBapurensHo
o0yJeHHbIE
HEWpOHHBIE CETU

25

11

Hetiponnsie cetu ans
3ama4 00paboTKn
€CTECTBEHHOTO S3bIKa

21

12

PexyppeHTHbIe
HEWpOHHBIE CETU

20

YK-2.1,

YK-2.2,

YK-2.3,
OIlK-2.1,
OIlK-2.2,
OIIK-3.1,
OIIK-3.2

3amanne Ha
nmabopaTopH
yio paboty
Ne 7,
BOIIPOCHI
UL
3aIlIUTHI,
BOIIPOCHI
TecTa

3ajgaHue Ha
nmabopaTopH
yio paboty
Ne 8,
BOIIPOCHI
Ut
3aIIUTH,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 9,
BOTIPOCHI
JUTSt
3aIUTHI,
BOIPOCHI
TecTa

3aganue Ha
nabopaTopH
yio paboty
Ne 10,
BOIPOCHI
TS
3aIUTHI,
BOIPOCHI
TecTa

3anaHue Ha
n1abopaTopH
yio paboty
Ne 11,
BOIIPOCHI
JUTSL 3aIHUTHI

3amaHue Ha
nmabopaTopH
yi0 paboty




Ne 12,
BOTIPOCHI
IS
3aIUTH,
BOTIPOCHI
TecTa
VK-2.1, Brimonnenu
VK-2.2, € W 3almra
YK-2.3, KypCOBOTO
N OIIK-2.1, MIPOEKTa
7 | KypcoBoii mpoext - - - 20 20 OIIK-2.2.
OIIK-3.1,
OIIK-3.2
YK-2.1, Bonpocst
VK-2.2, 1601
YK-2.3, 9K3aMeHa (B
OIIK-2.1, opMe
8 | Ox3amen - - - 27 27 OIK-2.2 ?ecI;a)
OIIK-3.1,
OIIK-3.2
Wroro: | 28 - 42 110 180

5.2. ConeprxaHue TUCIUTIIIAHEI.

5.2.1. Coneprkanue pa3aesoB JUCUUTUTMHEI (AUJAKTHUECKUE S TUHHIIB).

Paznen 1. «BBeneHue B TeMaTHUKy MCKYCCTBEHHBIX HEMPOHHBIX CETEi». XPOHOJIOTHYECKHE
JTanbl Pa3BUTHsI HEMPOHHBIX ceTel. Mogenb uckycctBeHHOro Hevipona Mak-Kamnoka u Ilurca,
[Tepcentpon Pozen6narra. OpHOCIIOWHBIE M MHOTOCIONHbIE HeHpoHHble ceTu. CeTd MpsIMOro
pacrpocTpaHeHHsl U CeTh ¢ OoOpaTHbIMU CBs3AMU. [loHsTHE «TyOOKHME HEWPOHHBIE CETU» M UX
npeumytiectBa. Kiaccudukanuss HEHpOHHBIX CETed B pa3pe3e pacnpOCTPaHEHHUs CHUTHANA U
IyOuHBl HEHpOHHOHM ceTu. 3ajgauM, pemaeMble TITyOOKUMHM HEWPOHHBIMH ceTsMH. DyHKUIUH
aktuBanuu. OO6opynoBaHue, npumensemoe Uil HelpoHHbelx cereil. CUDA — nporpamMMmHbIif
unrepgetic s GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTsl mporpamMm jist pabOTBI ¢ HEWPOHHBIMH ceTsMu». O030p MaKeToB
nporpamm. [Takersr 1t paboTel ¢ nanubiMu. [Takerst NUMPY u Pandas. [TakeTs! [1uisi MAIIMHHOTO
oOyuenus. JluctpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bu6nmorexku Python
JUTSI MOJICTIMPOBaHUS ¥ 00yueHus HeliponHoit cetu. [lakers TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHoi cetn. HaGopel naHHBIX». OOyuyeHHEe € y4yHUTeleM,
oOyueHue Oe3 yuurelns, oOydeHHE C MOJAKpEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPaclpoCTpaHEHHS
omOku. Tumsl 3a1a4, 3((HEeKTUBHO pelIaeMbIX C MOMOIIBIO TITyOOKMX HEWPOHHBIX ceTel (3amaun
pacro3HaBaHus, 3aaud KiIaccupUKammy, 3a7add PEerpeccHd, 3aaadd Kiactepuzamuu). HaGopsr
JAHHBIX U1l 00y4eHHs HEHpOHHOW ceTH. TpeHupOBOUHBIE, TECTOBBIE M IPOBEPOYHBIE JIAHHBIE.
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Bo3MoskHOCTH TTakeToB 10 paboTe ¢ Habopamu gaHHbIX. [ToHsTHE 3M0XM 00y4YeHus. [Torck HabOpoOB
JIAHHBIX U3 pa3InuHbIX HcTOUHUKOB (Githab u npyrux).

Paznen 4. «IlomHocBs3Has HelipoHHas ceth npsiMoro pactpoctpanerus (FNN)». Ananus
HaOopa JaHHBIX C TOYKHM 3pEHMs JAJbHEHIIEro MOCTpOeHUs HelpoHHOH cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INIyOOKUX
HeHpoHHBIX cereit B TensorFlow.

Paznen 5. «IlocTpoeHre apXHTEKTYphl HEHPOHHOW ceTh U ee oOydeHue». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkuuu norepsb u
ONTUMHU3ATOPEl 00yueHus. DYHKIMKM TOTEpb W onTHUMHU3aTopbl o0ydyeHus. Pynknuu SGD,
RMSprop, Adam. PacnioznaBanue npenmetoB oaex bl — Habop nanabix MNIST. Tpenckazanue
00y4eHHOI HEUPOCETH.

Pazznen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexThl, GyHKIIUH U TapaMeTpbl 00BEKTOB
rnybokux HelponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxunoctn
cepuca. OcHoBHO# pyHnkumonain mardopmsr Kaggle. CopeBnoBanus na Kaggle.

Paznen 7. «Ananu3 kadectBa oO0ydeHus: HEHPOHHOH ceTr». OleHKa pealbHOTrO KayecTBa
MOJIeNId HEHMpOHHOM ceTw M Habopbl AaHHBIX. IloHsATHE «mepeoOyueHHe» HEUPOHHOW CeTH.
Onpenenenue nepeoOyYeHHs U METO/IbI OOPHOBI ¢ HUM.

Paznen 8. «[IpuMeHeHre HEHPOHHBIX CETEH JUIA pEIIeHHs 3aJa4d  PETrPEecCHm.
[IkanupoBaHne W HOpPMATW3alMsl BXOAHBIX JaHHBIX. BBIOOp MeTpHK KadecTBa, (YHKIHA
OLIMOOK M aKTHUBAIIMH B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «Céprounble HelpoHHbIE ceTW». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHUPOHHBIX CETeH MpHU pelIeHnH 3a7a4 paclo3HaBaHUs n300paxkeHud. Sapo cBEpTku. Marpuna
nzobpaxenuil. Cnoum cBEPTKM U ciou mnoaBblOOpkU. MHcrpymenThl Keras u TensorFlow,
KOTOpbIE TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBsi3b MeXIy Habopamu
JAHHBIX U apXuUTeKTypod HellponHoil ceru. HabGop nannsix CIFAR-10. Apxutextypa
cBéprouHoii cetu LeNet 5.

Paznen 10. «IIpenBaputensHOo  oOydeHHBIE  HEHpOHHBIE  ceTW». llpemmyrmiecTBa
UCIIOJIb30BAaHUS MPEBApUTENIbHO OOYYEHHBIX HeHpoHHBIX cereil. Helipocetn, oOydyeHHbIe Ha
Habope nanHbix ImageNet. O6G30p coBpeMEHHBIX NPEABAPUTEIHHO OOYUEHHBIX ApXUTEKTYp
HEHUPOHHBIX ceTel s pelleHHs] 3a/Jaddl pacro3HaBaHus wu3o0paxeHuil. IlpeaBapurenbHo
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HelpoHHBIX ceTsX. [lepenoc oOyueHHsI Ha mpuMepe MpeABapUTENbHO O0yYEeHHON HEWpOHHOM
cetu VGG16.

Paznen 11. «Heliponnsie cetu 1y1st 3a1a4 00pabOTKM €CTECTBEHHOTO s3bIKay. BBeneHue B

00paboOTKy €CTEeCTBEHHOTO s3blKa. AJTOPUTM MOATOTOBKM TeKCTa (MPUBEACHHE TEKCTa K
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€JUHOMY PErucTpy, OYHCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKCHM3aLWHs TEKCTa, PA3METKY
CJIOB IO YaCTSIM pPeuH, IPUBEJCHHUE CJIOB TEKCTa K HOPMAJIBHOM (hopMe, BEKTOpHU3AIHs). 3a1aun
00pabOTKH €CTECTBEHHOTO S3bIKa. APXMUTEKTYpbl HEHPOHHBIX CETEH, NPUMEHSEMBIX IpH
pelieHuu 3a7a4 00pabOTKH €CTECTBEHHOIO SI3bIKa - CBEPTOYHBIE OJHOMEpPHbIE HEMPOHHBIE CETH
(CNN 1D) u pexyppenTtnbic Heiipornbie ceti (RNN).

Pa3znen 12. «PexyppeHTHBIE HEHPOHHBIE CETH». APXUTEKTYPhl PEKypPEHTHBIX HEHPOHHBIX
CceTel, MPUMEHSEMBIX JUIsl PelieHus nmpakTuueckux 3anad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTob! mudpoBbIX IpeaCTaBICHUI TEKCTA!
YACTOTHBI  TOAXOJ,  TEMAaTU4ecKoe  MOJEIUpPOBaHME,  JUCTPUOYTUBHAS  CEMAaHTHUKA.
Wucrpymentapuii Keras u TensorFlow ajst mocTpoeHrss MOJENN PEKYPPEHTHOM HEHMPOHHOM CETH,
pemaronieit 3aiaqy Kinaccupukamuy TeKcToB. [loctpoenne Heiipocerelt ¢ apxurekrypamu LSTM u

GRU na ocnose nakeroB Keras u TensorFlow.

5.2.2. ConeprkaHue AUCIUATUTMHBL/MOTYJIS TIO BUJIAM YYEOHBIX 3aHSTHIA.

JleKIIHOHHBIE 3aHSITUS

Tabymma 5.2.1
Ne | Homep pa3znena O6mweMm, yac.
Tewma nexuuu
n/n JUCHUIUIMHEL | ODO | 300 | 0390
2 cemecTp
1 1 3 - - BBeneHue B TEMaTUKy UCKYCCTBEHHBIX HEMPOHHBIX CETEl
2 2 3 - - [TakeTs! mporpaMm asst pabOThI ¢ HEHPOHHBIMU CETSIMU
3 3 3 - - OOyuenue HelipoHHO# ceTn. Habopbl TaHHBIX
ITonHOCBs3HAsA HEMPOHHAs CETh NIPSIMOr0 PAaCIPOCTPAaHEHUS
4 4 3 - -
(FNN)
5 5 3 - - ITocTpoeHne apXUTeKTyphl HEHPOHHOMN CeTH M ee 00ydeHue
6 6 3 - - Pabora ¢ TensorFlow u Kaggle
7 7 4 - - AHanu3 KagecTBa 00y4eHUsI HEUPOHHOH ceTH
3 cemecTp
8 8 4 ) ) [TpumeHeHne HEHPOHHBIX ceTel I pelIeHHs 3a/1a4n
perpeccuu
9 9 6 - - CBépTOUHBIC HEHPOHHBIC CETH
10 10 4 - - [IpenBapuTeTbHO OOYUCHHBIC HEHPOHHBIE CETH
11 11 4 - - HeiiponHsie cetr s 3ama4 00pabOTKH €CTECTBEHHOTO SI3bIKA
12 12 2 - - PexyppeHTHBIC HEHPOHHBIEC CETH
Hroro: 46 - -

IIpakTHyeckue 3aHATUS
[TpakTudeckuie 3aHATHS Y4eOHBIM IJIAHOM HE TIPEyCMOTPEHBI.

JlaGopaTopHblie paboThI

Tabmuma 5.2.2

Ne | Homep paznena O0bewM, uac.
n/n qucnuuinesl - | OPO0 | 3®0 | 0390

Tema nabopaTopHO# pabOTEI

2 cemecTp
1 1 5 - - [TporpammupoBaHue npocteiinieii Heiipocetn Ha Python
2 2 5 - - Pa6ota ¢ nakeramu si3bika Python: NumPy, Pandas
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3 3 6 - - Pabora ¢ Habopamu JaHHBIX
4 4 6 - - IMocTpoeHue NOMHOCBA3HOW HEMPOHHON CETU MPSIMOTO
pacnpoctpanenus (FNN)
5 5 6 - - [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CETH U ee 00ydeHHe
6 6 6 - - Pabora c Kaggle
3 cemecTp
7 7 7 - - AHanu3 kayecTBa 00y4eHUs HelpoHHOH ceT. boprba ¢
nepeoOydcHrEeM
8 8 7 - - IlocTpoeHue HEHPOHHOM CETU AJI PELICHUS 3a1a4u
perpeccuu
9 9 7 - - [TocTpoeHne cBEPTOYHOM HEHPOHHOM CETH
10 10 7 - - Pabora ¢ npenBapuTeabHO 00Y4EHHBIMH HEHPOHHBIMHU
CeTsMH
11 11 7 - - W3yyeHue HeMpOHHBIX ceTel Juis 3a1a4 00paboTKu
€CTECTBEHHOTO SI3bIKa
12 12 7 - - ITocTpoeHue pekyppeHTHOM HeMpOHHOHU ceTu
Hroro: 76 - -
CamocrosiTeJbHas paGOTa CTyaeHTa
Tabauma 5.2.3
Ne Homep O6mweMm, gac.
i paszena Tema Bun CPC
quctumunsl | OPO ‘ 300 ‘ (0l0]e]
2 cemecTp
BBeneHue B TeMaTuky IToaroroBka K
1 1 9 ) ) HCKYCCTBEHHBIX HEHPOHHBIX JabopaTopHBIM paboTam,
cereit odopmiieHre OTYETOB TIO
1a00paTOpHBIM paboTam
IMakeTs! mporpamm st pabotei ¢ | IToaroroska K
2 2 9 ) ) HEHPOHHBIMU CETAMHU JabopaTopHBIM paboTam,
odopmiieHre OTYETOB TIO
nabopaTopHBIM paboTam
OO0y4eHue HEHPOHHOI CeTH. IToaroroBka k
3 3 9 ) ) HaGopsr nanHBIX nabopaTopHBIM paboTam,
oopmileHnEe 0TYETOB IO
nabopaTopHBIM paboTam
[HonnocBsi3Has HelpoHHas cetb | [loaroroBka k
4 4 11 ) ) MPSIMOTO PaclpoCTpaHEHHs 1abopaTopHBIM paboTam,
(FNN) oopmileHre 0TYETOB IO
sab0paTOpHBIM paboTam
ITocTpoenue apXUTEKTypbl IToaroroBka k
5 5 9 ) ) HEHPOHHOI CeTH U ee 00ydYeHHe | J1abopaTopHBIM paboTam,
oopMIICHHE OTYETOB 10
Jab0paTOpHBIM paboTam
Pa6ota ¢ TensorFlow u Kaggle IMoxaroroBka k
6 6 9 ) ) J1abopaTopHBIM paboTam,
odopmileHHE O0TYETOB IO
J1abopaTopHBIM paboTam
I 36 - - 1-6 IToaroToBka K 3K3aMeHy
3 cemecTp
AHanu3 KauecTBa 00y4eHHs [oaroroska
8 7 10 i i HEWpOHHOM ceTH J1abopaTopHBIM paboTam,
oopmileHHE 0TYETOB IO
J1a0opaTopHBIM paboTam
IIpumenenue HelipoHHbIX ceTell | Ilogroroska k
9 8 10 ) ) JUTSL pEIICHUS 3aJ1a49K PETPECCHH | TAOOPATOPHBIM paboTaM,
o opMIICHHE OTYETOB 1O
712a060paTOPHBIM paboTam
10 9 12 - - CBEpTOUHBIC HEHPOHHBIE CETH [ToaroToBka K
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J1a0opaTopHBIM paboTam,
0o opMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam

[TpenBapuTensHO 00yUYEeHHBIE [oaroroBka

11 10 12 HEWpOHHBIE CETH 71a00paTOpHBIM paboTam,
0o opMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam

Heiiponnsie cetu nis 3anay ITonroroska k
12 11 10 00pabOTKN €CTECTBEHHOTO nmabopaTopHBIM paboTam,
SI3BIKA odopMIIeHIE OTIETOB O

71200PaTOPHBIM paboTam

PexyppenTHbie HelipoHHble ceTH | [loarotoBka k

13 12 9 ) ) nmabopaTopHBIM paboTam,
odopMIIeHIE OTIETOB O
71200PaTOPHBIM padoTam

TemaTHka KypCOBBIX IIPOEKTOB Hamnucanue kypcosoro
14 1-3 20 - -
npenacTaBjieHa B pasaene Neb MpPOeKTa
15 8-13 27 - - 8-13 [ToAroToBKa K 9K3aMeHY
HToro: 202 - -

5.2.3. IlpenonaBanue MAMCUMILIAHBI BEAETCS C NPUMEHEHHUEM CIEAYIOIIUX BHIOB

00pa30BaTENLHBIX TEXHOIOTHI:

— Bu3yaidM3auus y4eOHOTro MaTepHaia B O(QHCHOM IIaKeTe B JUAIIOTOBOM PEKHME
(JIGKITMOHHBIC 3aHATHS);

— paboTta B MaJbIX Tpynnax (11abopaTopHbie paboThl);

—  WHAMBHJYyallbHBIC 3a/1aHuA (J1abopaTOpHBIE PabOTHI).

6. TemaTuka KypcOBBIX IPOEKTOB
1. IlpumeHeHue HEHPOHHBIX ceTel TITyO0KOro 00yUueHus AJsl paclio3HaBaHUs MECTHOCTH
no ororpaduu;
2. Pacno3HaBaHHe PyKOMMCHBIX MaTeMAaTHYECKUX (GOPMYJI C IIOMOLIbI0 HEHPOHHBIX
CETEeH;

3. PacmnosnaBanme 00beKTOB Ha HaOope maHHbIX Fruits-360 ¢ momomsio HeWPOHHOK

CeTH;

4. OpraHuzanus peKOMeH/IaTeIbHON CCTeMBbl Ha 0a3e HEHPOHHBIX CETeH;

5. AHanu3 METUIMHCKUX JJAaHHBIX NAIIMEHTOB MOCPEICTB HEUPOHHBIX CETeH;

6. CermeHTanus n300paKeHUI ¢ TTOMOIIHIO HEHPOHHOH CETH;

7. IlpumeHeHHe HEHPOHHBIX CeTel JJi paclo3HaBaHMs 0ObEKTOB Ha HAOOpe JaHHBIX
ImageNet;

8. Peanuzanus knactepu3anuy 0ObeKTOB Ha OCHOBE HeMpoceTei;
9. Tlepenoc 0Oy4eHUs] B HEUPOHHBIX CETSX;
10. IIpumeHeHMe MpeaBapUTEIEHO 00YYEHHBIX HEHPOHHBIX CeTEH JIJIsl pacIio3HABAHHS

1/1306pa>1<eHH171 )51 CpaBHI/ITCJIBHBIﬁ AHAJIN3 TTOJIYUCHHBIX PE3YJIbTATOB.
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7. KoHTpoJibHBbIE padoThI

KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

8. Ouenka pe3yJIbTATOB OCBOEHHUS THCUHILIAHBI

8.1. KpI/ITepI/II/I OLCHMBAHHUA CTCIICHU ITIOJIHOTBI M Kadye€CTBa OCBOCHUS KOMIICTCHIIUH B

COOTBETCTBHUH C TUIAHUPYEMBIMH pe3yJIbTaTaMH 00ydeHus npuseaeHsl B [Ipunoxennn 1.

8.2. PeilituHroBsas cucreMa OLCHUBAHUA CTCIICHU IIOJJHOTBI M Kad€CTBa OCBOCHUIA

KOMITETCHIIMH 00ydJaroImmxcs 094HOU popMbl 00ydeHus npeacTapieHa B Taomuie 8.1.

Tabmuua 8.1
Ne i/ | Buasl MeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS KomnmgectBo 6amion
2 ceMecTp

1 Tekyuiast aTrecTarus
1 Jlaboparopras padota Nel 10
2 Jlaboparopnas padota Ne2 10
3 KoHTpoapHbIid TecT Nel 10

HNTOI'O 3a nepByro Tekynryro arrectarmio | 30
2 TeKyIasi aTTecTalus
4 Jlaboparopras padora Ne3 10
5 JlaboparopHas padoTa Ne4 10
6 KoHTpoapHbIH TecT Ne2 10

HTOI'O 3a BTOpyro Tekyniyto arrectarmio | 30
3 TekyIast aTrecTarus
7 Jlaboparopras padora Ne5 10
8 JlaboparopHas padoTa Ne6 10
9 KonTpombHsrii TecT Ne3 20

HTOTI'O 3a Tpetsio TekymIyto arrectanuio | 40

BCEI'O | 100
Tabmuma 8.2
Ne n/n I Buasl MeponpusTHii B paMKax TEKYIIET0 KOHTPOJIS KomugectBo 6ajioB
3 cemecTp

1 Tekymias aTTecTanys
1 Jlabopatopnas padorta Ne7 10
2 JlabopaTopnas padorta Ne8 10
3 KonTtponbHslii TecT Nel 10

WTOI'O 3a nepByto Tekyuryto arrecrauuio | 30
2 TeKymasi aTTeCTaIlHsl
4 JlabopaTopnas padora Ne9 10
5 Jlaboparopras padora Nel0 10
6 KonTtponpHslii TecT Ne2 10

HTOT'O 3a Bropyio Texyuryo arrecramuio | 30
3 TeKymas aTTeCTaI sl
7 JlabopaTopHast padora Nell 10
8 JlabopaTopHast pabora Nel2 10
9 KonTponbhslii TecT Ne3 20

HTOTI'O 3a Tpethio TekymIyko arrectanuio | 40

BCET'O | 100

9.

Y4eOHO-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecnedyeHre TUCHHILIMHBI/MOTYJIA
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9.1. IlepeueHp peKOMEHIyeMOM TUTEepaTyphl npencrasiieH B [Ipunoxxenun 2.
9.2. CoBpemeHHbIe podeccuoHanbHble 0a3bl JaHHBIX U UHPOPMALMOHHBIE CIIPABOYHBIE

CHUCTCMBI

- DNeKTpOHHBIN KaTanmor/JnekTponHas oubdauoreka TUY http://webirbis.tsogu.ru/

- Iludporoit oOpazoBarenbHbIl pecypc — Oubamoreunas cucrema IPR SMART —

https://www.iprbookshop.ru/
- DneKTpoHHO-O0nbIoTeunas cucrema «KoHncynpTant cryaentay www.studentlibrary.ru
- DnekTpoHHO-0MOIMoTeyHas cuctema «Jlanb» https://e.lanbook.com
- O6pasoBatenbhas miatdopma FOPAUT www.urait.ru
- Hayunas snekrponnas 6ubnuoreka ELIBRARY.RU http://www.elibrary.ru

- HaumonaneHas snexktponHas oudinorexa (HOb)

9.3. JIuneH3noHHOE U CBOOOJHO PacCIpOCTPaHIEMOE MPOrpaMMHOE OOECIIeYeHHE, B T.4.
OTCUCCTBCHHOTI'O ITPOU3BOJICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MartepunajbHO-TeXHHYeCKOe o0ecniedeHUe M CIUIITHHBI/ MOy 15
[Tomemienus A NpoOBEAEHUS BCEX BUJIOB pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMIUIEKTOBAaHbI HEOOXOIMMBIM 000PYI0OBaHUEM U TEXHUUYECKUMU CPEICTBAMU O0yUYEHUSI.

Tab6muna 10.1
O0ecneueHHOCTh MaTepHAIbLHO-TeXHUYeCKHX yejaoBuil peaguzanuu OIIOII BO

Anpec (MecTOnoIOKEHHE)
HanmenoBanne HanMeHoBaHMe TTOMEIIEHHI OIS |HOMEIIEHHH ISl TIPOBEICHHS BCEX
y4eOHBIX TpPEAMETOB, KypCOB,|lpOBeJeHHS  BCeX BUAOB  y4eOHOI|BUIOB y4eOHOi JIESATENBHOCTH,
JVCIUTIINH (Momyneit), | nesTenpHOCTH, IIPeyCMOTPEHHOH |IpeTyCMOTPEHHOH y4eOHBIM TIIAHOM
MTPAKTHUKH, MHBIX BUJIOB|yuyeOHBIM  IUIAHOM, B TOM  4ucie((B ciayvae peanuzanuu
/11 |yaeOHOM JEATENBHOCTH, [[ToMeImeHnss Il CaMOCTOSTENbHOM |00pa3oBaTelbHOH  NIpOrpaMMBI B
MPEAYCMOTPEHHBIX  Y4eOHBIM [paboThI, C yKa3aHHEM IepeyuHsi OCHOBHOIO |CETEBOM dopMe  JOTMOJIHHUTENBHO
TIAHOM 00pa3oBaTenbHO |000pyIOBaHKs,  y4eOHO-  HAINIAAHBIX |yKa3bIBaeTcs HaMMEHOBAHHE
MPOTPaMMBbl nocooui OpraHu3alMy, € KOTOPOH 3aKiII0YeH
JIOTOBOD)
2 3 4
JIeKIMOHHBIE 3aHATHSA: 625039, I. TroMeHb, Vi1
YueOHast ayauropusi Ans mpoBeaeHus |MenpHuKaiiTe, 1. 70.
3aHATHH JIEKIIHOHHOT O THTIA;
TPYTITOBBIX u HMHINBUIYATBHBIX
Hetiponnsle cetn KOHCYJIbTAllMi; TEKYIIEro KOHTPONIA U
MPOMEKYTOUHON aTTEeCTALUU.
OCHAaIIEHHOCTD:
VYuyeOHast MeOenb: CTONBI, CTYJIBSL.
MoHo6710K - | mr., npoekTop - 1 mT.,
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MPOCKIMOHHBIA  3KpaH - 1 1T,
aKycTH4eckas cucrema (KOJOHKH) - 4
mrt., MEKpooH - 1 MmIT., JOKyMEHT-
KaMmepa - 1 1IT., TeIeBU30p - 2 IIT.
JlabopaTopHBIC 3aHATHSL: 625039, T. Tromens, yiI.
VYuebHas ayautopus Ans mnposeneHus |MenbHukaiire, 1. 70.

3aHATUN CEMHHAPCKOTO THIa
(maGopaTopHbIe 3aHATHUSA); TPYIIOBLIX U
WHIUBUAYATbHBIX KOHCYJIbTaIHil;
TEKYIIET0 KOHTPOJIS B IPOMEKYTOIHOM
aTTeCTAIlHH.

OCHAIIIEHHOCTD:

VYueOnass MeOeNb: CTONBI, CTYJIbS.
Mouno06sok - 13 mmr., mpoekTop - 1 mr.,
WHTEPaKTHBHAs CEHCOpHas Jocka - 1
IIT., aKyCTUYECKasi cucTeMa (KOJOHKH)
- 2 1T.

11. Meroauyeckue ykazanus no opranusanuu CPC

11.1. Meroaudeckue yKazaHus 10 MOATOTOBKE K JIAOOPATOPHBIM 3aHSTHSIM.

JIaGopatopHble 3aHATHSA CHOCOOCTBYIOT YINIyONEHHOMY H3YyUEHHMIO AUCLUUILUIMHBI U
CIly’)kaT OCHOBHOM (OpMOIl TOJBElEHUS HTOIOB CaMOCTOSTEIbHOM pabOThl CTYAEHTOB.
OcHoBHasi 1enb J1a0OpaTOPHBIX 3aHATUN 3aKIIOYAeTCsd HE TOJIBKO YIIIYyOUTh U 3aKpelnuTh
TEOpPETUYECKHE 3HAaHWSA, HO W Cc(HOpPMUPOBATH NPAKTUUYECKHE KOMIIETCHIIUH, HEOOXOIMMBbIE
OyAyIIMM CHeLHaIuCTaM.

Ha naGopaTopHbIX 3aHATUSAX IPHUBETCTBYETCS AaKTMBHOE YYacTHE B O0OCYKICHUU
KOHKPETHBIX CHUTyallud, CIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOAUTh Haubosee
3¢ (eKTUBHbBIE PELIEHUS TOCTABIEHHBIX MPOOJIEM, YMETh HAXOAUTD MOJIE3HBINA TOMOIHUTEIbHBIN
MaTepuai 1o TEMATUKE 3aHATHI.

MaructpaHTy peKOMEHIYETCs CIELYIOIIas CXeMa MOATOTOBKH K 3aHSATHIO:

1. [IpopaboTaTh KOHCIIEKT JIEKIIHIA;

2. I3yuuTh peKOMEHIOBAHHYIO JIUTEPATYPY;

3. Ilpu 3aTpynHeHHUsIX CPOPMYIHPOBATH BOIIPOCH! K PENoIaBaTeto

4. Tlocne BbIMONHEHUs Ja0OpaTOpHON pPaboThl O(GOPMHUT OTYET M MOATOTOBUTHCH K
3aluTe.

11.2. Metoanueckue yKa3aHus 110 OpraHU3aIHy CaMOCTOSTETbHON PaOOTHI.

CamocrosarenbHas paboTa SBIsETCS OAHOM W3 BakHEHIIUX (opM H3ydeHUs 000
JUCUMIUIMHBL. OHa TO03BOJIIET CHUCTEeMAaTU3UPOBaTh M YIIYyOMTh TEOpETUYEeCKHE 3HaHUS,
3aKpeNuTh YMEHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHM MOJb30BaThCS HAay4yHOH U
yueOHO-MeToindyeckoil  sureparypod.  [lo3HaBarenbHass  JeSITENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTHBHOCTU H

CaMOOPraHn30BaHHOCTH.
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B y4eGHOM mporecce BBLACISIIOT JBa BHIA CAMOCTOSITENILHOW pabOTHI: ayJUTOpHAas U
BHEAYyIUTOPHAS.

AyauTopHas caMOCTOsITeNIbHAs pa0oTa MO JUCIHUIUIMHE BBINOJHSCTCS HAa YYCOHBIX
3aHATHUSX T10]] HEOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIAaBATENs U IO €r0 331aHUI0.

BHeaymuTtopHass camocTrosiTelbHAas ~paboTa MarucCTpaHTOB IPEICTAaBIsSET COOOMU
JIOTUYECKOE TIPOJOJDKEHUE ayAUTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHW Ha BBHITIOJHEHHE DTOM
paboOTBl PErIaMEHTUPYIOTCS padoyuM Y4eOHbIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas pabdoTa MOMKET OCYIICCTBIIATHCS HHIMBUIAYATHbHO WU TPYIIIaAMU
MarucTpaHTOB B 3aBUCUMOCTH OT IIeNId, 00bEeMa, KOHKPETHOW TEMAaTHKU CaMOCTOSTEIHHOU
paboThI, yPOBHS CIIO)KHOCTH, YPOBHS YMCHHI MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIIOUYAET B ceOs paboTy ¢ KOHCIIEKTOM JICKIUH, U3y4YeHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOI JUTEPATYPHI, HIOJIrOTOBKA MYJIbTHME/ 1A~
COOOIICHNI/IOKIIAIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, PEIICHHUE 3a/1a4 M YINPaKHECHHNA
no oOpasiy, pemieHHEe BAapUATHUBHBIX 33Ja4, BBITIOJHEHUE YEPTEKEH, CXEeM, pacdeToB
(rpaduueckux padoOT), pelIeHHe CHUTYAIlMOHHBIX (TpodecCHOHANbHBIX) 3a/ay, MOATOTOBKA K
JICIOBBIM HIpaM, MPOSKTUPOBAHUE M MOJCIMPOBAHME PA3HBIX BHJIOB M  KOMIIOHCHTOB
npodeCCHOHATBLHOM IeATEIHOCTH, HAyYHO-MCCIIeI0BATEIbCKYI0 padoTy U Jp.

KoHTpob pe3ynbTaToB BHEAYTUTOPHOW CAMOCTOSATEIHLHOW PabOTHI MAarHCTPAHTOB MOXKET
OCYIIECTBIISITECS B TMpefeNiax BPEMEHHU, OTBEIEHHOTO Ha oOs3aTelbHble y4eOHBIC 3aHATHS IO
TUCITUIIIMHE W BHEAyJAUTOPHYIO CAMOCTOATEIbHYIO paboTy MarucTpaHTOB MO AUCIMILIUHE,

MO’KET IPOXOAUTh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOH opMe.
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[Ipunoxenue 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHHﬂ AJIsA Q)OpMﬂpOBaHI/Iﬂ KOMIICTCHIUUHA U KPUTEPUHU UX OHCHUBAHUSA

Jucounimna: HeitponHsie cetn
Koa, nanpaienue noaroroBku: 01.04.02 [Mpuknagnas maremaTika 1 ”HPOpMaTHKa
Hanpasiaennocts (mpoduiinb): Mammaaoe o0yueHue ¥ aHajIu3 JaHHbIX

KOI[ KOMIICTCHIINH

Ko n HanmMeHoBaHne
pe3yibTaTta 00y4YeHUs 1Mo

Kputepun olleHNBaHHS Pe3yNbTaTOB O0yUCHHS

1-2 3 4 5
JUCLUIUINHE
3HaTh 3D ocHoBHbIE | He 3HAeT OCHOBHBIE | J[eMOHCTpUpYyeT 3HaHue | [lemoHcTpupyeT pocratoulsle | JeMoHCTpupyeT
GYHKIMM ¥ BO3MOXXHOCTH | GYHKIMHM ¥ BO3MOXXHOCTH | 0a30BBIX TEOPETUYECKUX | 3HAHUA 0a30BbIX | HMCUEPIIBIBAIOLIEE 3HaHUA
MIPOTPaMMHBIX CPEICTB | MPOrPaMMHBIX CPEICTB | OCHOB J>KH3HEHHOTO IMKJIA | TEOPETHUECKUX OCHOB | TEOPETHYECKHX OCHOB
yIpaBIeHUs IPOEKTaMH YIpaBJIE€HUs IPOEKTaMH HEHPOHHBIX ceTei JKU3HEHHOTO LUKNA | XKU3HEHHOTO LUKNa
HEUPOHHBIX ceTel HEHPOHHBIX ceTel
Ymers (Y1) mpoBomute | He ymeer npoBoauts BeiOOp | JleMoHCTpupyeT yMmeHue | JleMoHCTpupyeT nocrarouHsle | J[eMOHCTpupyer
BBIOOD METOJOB 1 | METOZOB M IIPOTPAMMHBIX | IPOBOAWUTH BHIOOP METOMOB | yMEHHS IIPOBOAWTH  BBHIOOP | MCUEPNBIBAIOIINE  YMEHHUS
MPOTPAaMMHBIX CPEACTB IO | CPEACTB IO IIAHUPOBAHHIO, | M IPOTPAMMHBIX CPEJCTB IO | METOAOB M HPOTPAaMMHBIX | IPOBOIUTH BBIOOP METOJOB
ITAaHUPOBAHHUIO, OpraHW3allil M KOHTPOII | INTAHHUPOBAHUIO, CPEICTB MO TIAHUPOBAHUIO, | M MPOTPAMMHBIX CPEICTB IO
OpTraHM3all W KOHTPONIO | aHAIUTHYECKHX pPabOT B | OpPraHM3allMd W KOHTPOJIO | OpPraHM3allMM W  KOHTPOJIIO | INIAHWPOBAHUIO,
YK-2 aHamuTHdecknx pador B | UT- mpoekrax aHanmuTHdeckux padot B UT- | amamurnyeckux pabor B UT- | opraHm3anud u KOHTPOIIO
WT- npoexrax MIPOEKTax MIPOEKTaxX aHanuTHyeckux pador B UT-
MPOEKTAX
Brnagers (Bl) HaBeikamu | He  Bmajmeer  HaBbeikamu | JleMOHCTpupyet yMeHue | JleMoHCTpupyeT JocrarouHble | J[eMOHCTpupyer
BbIOOpA METOOB u | BeIOOpa METOZOB U | BIaJCHUA HaBbIKAMU | BJIaJICHUS] HaBbIKAMH BBIOOpa | MCUYEPINBIBAIOLINE BIIAJICHHS
MPOTPAMMHBIX CPEJACTB IO | IPOTPaMMHBIX CPEJICTB IO | BBIOOpa METOZOB U | METOOB W  HIPOTPaMMHBIX | HaBBIKAMH BbIOOpa METOJIOB
TUTAHUPOBAHHIO, IUTAHUPOBAHHUIO, MPOTPAMMHBIX CPEICTB IO | CPEACTB 10 IUIAHUPOBAHHUIO, | M MPOTPAMMHBIX CPEJICTB IO
OpPraHU3aIlMl W KOHTPOJIO | OPTaHH3alMd W KOHTPOIIO | MJIAHWPOBAHHIO, OpraHu3allid W  KOHTPOJIIO | TJIAHUPOBAHHIO,
AQHAIMTHYECKUX pa0dOT B | aHAIUTHYECKUX pabOT B | OpPraHM3allMd W KOHTPOJIO | aHANUTHYeCKHX pabor B WT- | opraHmMsanmum M KOHTPOIIIO

UT- mpoexTax

WT- npoexTax

aHanuTHyeckux pador B UT-
MPOEKTaX

MIPOEKTax

aHanuTHYeckux pador B UT-
MIPOEeKTax

3nate (32) wMeromel W
MHCTpyMEHTapuit o
IUIaHWPOBAHUIO,
OpraHu3alil MU KOHTPOIIO
aHATUTHYECKNX  paboT B
WT- npoekrax

He 3maer MeTomoB u
HHCTPYMEHTapUi o
IUTAHUPOBAHHUIO,
OpraHu3alil M KOHTPOIIO
AQHATUTHYECKNX  paboT B
WT- npoekrax

JemoHCcTpHupyer 3HaHUE
METOJI0B U UHCTPyMEHTapHil
o IUTaHUPOBAHHUIO,
OpraHu3alil U KOHTPOIIO
aHanmuTH4Yeckux pador B UT-
MIPOEKTaxX

JleMOHCTpHUpYeT J10CTaTOYHbIE
3HAHMSA METOJIOB u
WHCTPpYMEHTapui o
IUIAHUPOBAHUIO, OPTaHM3aLMH
U KOHTPOJIKO aHAJIUMTUYCCKUX
pabot B UT- mpoekrax

JemoHcTpHpyeT
HcUepIbIBaolIee 3HaHUSA
METO/I0B I HHCTPYMEHTApHU
1o IUIAaHUPOBAHUIO,
OpraHM3ald M KOHTPOIIO
aHanmuTH4Yeckux padot B UT-
MIPOEKTax




KOI[ KOMIICTCHIINH

Ko n HanmeHoBanne
pe3yibTaTta 00y4YeHUs 1Mo

Kputepnn oneHNBaHHS Pe3yNbTaTOB O0yUCHHS

1-2 3 4 5
JUCLUIUINHE
Ymers (Y2) npumensats | He  ymeer  npumensrts | JlemoHcTpupyer yMmeHue | JleMoHCTpupyeT nocraTouHele | JleMoHCTpHpyeT
METOABI U MHCTPYMEHTapuil | METOAbl U MHCTPYMEHTapuil | IPUMEHATh  METOABl M | YMEHHUS NPUMEHATh METOJbl U | UCUEPIBIBAIONINE  yYMEHUS
o IUTAHUPOBAHUIO, | IO IUTAHUPOBAHMIO, | HHCTPYMEHTapHUi [0 | UHCTPYMEHTapHi IO | MPUMEHATh  METOABl U
OpraHu3allil M KOHTPOJIO | OpTaHU3allMd U KOHTPOIIO | MIAHWPOBAHHIO, IUTAaHUPOBAHUIO, OPraHU3allUU | UHCTPYMEHTapui o
AQHAJIMTHYECKUX pa0dOT B | aHAIUTHYECKUX pPabOT B | OpPraHW3allMd W KOHTPOJIO | U KOHTPONIO aHAINTHYECKUX | IUIAHUPOBAHUIO,
UT-npoekrax B | UT-npoekrax B | aHamuTHdecknx pador B UT- | pabor B UT-mpoekrax B | opraHu3andd H KOHTPOIIO
obOecrieyeHNH  TIPOEKTHOW | OOECTIeYeHWH  IMPOEKTHOH | MpoeKTax B oOecliedeHuH | obecreueHnH MPOEKTHOH | aHaIHTHYecKuX padot B UT-
JeATEIBHOCTH JIESITEIIHOCTH MPOEKTHOH JNeATeNbHOCTH JEATeIbHOCTH MpOeKTax B OOecHeYeHUH
TIPOEKTHOH JIESITEIIbHOCTH

Bnanets (B2) | He Bmageer HaBbIKaMu | JleMOHCTpupyeT yMeHue | JleMoHCTpupyeT JoctarouHble | J[eMOHCTpupyeT
HMHCTPYMEHTAIbHBIMH BBIOOpA METOJIOB U | BIAICHUA HaBBIKAMH | BIIAJICHUS HAaBBIKAMH BBIOOpA | MCUEPIIBIBAIONINE BIIAICHUS
CpeICcTBaMHU 1O | IPOrpaMMHBIX CPEJICTB MO | BbIOOpa METOZOB W | METOJIOB M  NPOrpaMMHBIX | HaBBIKAMU BBIOOpa METOJIOB
o0ecreueHNIo IUIAaHUPOBAHUIO, MPOTPAaMMHBIX CPEICTB IO | CPEACTB IO IUIAHUPOBAHUIO, | U MPOTPAMMHBIX CPEJICTB IO
IUTaHUPOBAHHUA, OpTraHu3allMl M KOHTPOJIO | INITAHUPOBAHUIO, OpraHu3allid U  KOHTPOJIIO | TJIAaHUPOBAHUIO,
OpraHM3alii M KOHTPOJISA | QHAIUTHYECKUX pPabdOT B | OpPraHM3allid W KOHTPOJIO | aHaNUTHYecKHX pabor B MT- | opraHuMszanmuu u KOHTPOIIIO
aHanuTHyeckux pabor B | UT- mpoexrax aHanuTHueckux pabor B UT- | mpoekrax aHanuTHyeckux pador B UT-
WT- npoekrax MIPOEKTaX MIPOEKTaxX
3uate  (33)  ocHoBHBIE | He 3HaeT OCHOBHBIE | JleMOHCTpHpyeT 3HaHue | [leMoHCTpHpyeT nocrtatouHsle | JleMOHCTpUpYeT
WCTOYHMKN MH(POPMAIHMHU MO | UCTOYHUKU WH(OPMAIUH MO | OCHOBHBIX WCTOYHHUKOB | 3HAHWMS OCHOBHBIX MCTOYHHKOB | MCUEPIIBIBAIOIIEE 3HaHUSA
npobiieMaM  aHanW3a M | mpoOieMaM — aHanM3a M | MHGOpMAanMy No npodieMam | MHpopManmuu MO MpoOieMaM | OCHOBHBIX HCTOYHHKOB

MOJACINPOBAHUA cereit

MOACINPOBAHUA cereit

aHanmm3a M MOIEIHPOBAHUS
ceTen

aHaiM3a "
ceTer

MOACINPOBAHUA

wHpOpMALUHU TIO TpodIeMaM
aHanM3a M MOJICITMPOBAHMS
cerei

Ymers  (Y3)  HaxoIuTh
TEOPETHIECKOE OCHOBAHHE
TSt 00BSICHCHHUS

HaOJIOaeMbIX SBICHUA U
MPOIIECCOB B CETSIX W
BBIOMpPATh METOZOJIOTHIO MX
HCCIIeTIOBaHUS

He yMmeer HaXOJIUTh
TEOPETHYECKOE OCHOBAHHE
TS 00BSICHEHUS

HaOIOMaeMbIX  SIBICHUA U
MpOIIECCOB B CEeTAX U
BBIOMPATh METOJOJIOTHIO MX
HCCIIETOBaHHSA

JemoHncTpupyer yMCHHE
HaXOJIUTh TEOpETHIECKOE
OCHOBaHUE I OOBSICHEHUS
HAOMIOMAEMBIX SBICHUA U
MPOIIECCOB B CETAX H
BBIOMPATh METOJOJIOTHIO HX
HCCIIEJOBAHMS

JleMOHCTpHUpYET J10CTaTOYHBIE

yMEeHHs HaXOIUTh
TEOPETUIECKOS OCHOBAHHE IS
00BICHEHUS HaO0JFOJaEMBIX

SIBJICHUI U TMPOLECCOB B CETSX
U BBIOMpATh METOJOJIOTHUIO HX
HCCIIEI0BaHUS

HemoncTpupyer
WCUEPIIBIBAIONINE  YMEHHUS
HaXOIUTh  TEOPETHYECKOE

OCHOBaHHUE ISI OOBICHEHUS
HAOIIOMAEMBIX SIBJICHUNH |
NpOIIECCOB B CETAX H
BBEIOMpATh METOJOJIOTHIO HX
HCCIIEJOBAHUS
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KOI[ KOMIICTCHIINH

Ko n HanmeHoBanne
pe3yibTaTta 00y4YeHUs 1Mo

Kputepnn oneHNBaHHS Pe3yNbTaTOB O0yUCHHS

OIIK-2

1-2 3 4 5
JUCLUIUINHE
Buagers (B3) | He BiIageer | JemoHcrpupyer yMmeHue | JIeMOHCTpupyeT JocrarouHble | J[eMOHCTpuUpyer
METOI0JIOTHYECKUMU METOI0JIOTHYECKUMU BIIA/ICHUS BIIICHUS UCYEPIBIBAIOIINE BJIAJCHUS
npreMaMu MPUHATUS | IpUEMaMU IPUHATHUSA | METOAOJIOIrMYECKUMHU METOJ0JIOTMYECKUMHU METOI0JIOTHYECKUMU
CTPAaTErM4eCKUX PELICHUN U | CTPAaTErMYECKUX PELUCHUM U | IpueMaMu HOPUHATHUS | IpUEMaMU MPUHATHS | IpHEMaMU TIPUHATUSL
OLICHKHU aIbTCPHATUB | OLCHKU aJlbTEPHATUB | CTPATErMYECKUX PEIICHUN M | CTPATETMYECKUX PEUICHUM M | CTPATEIMYECKUX PELICHUU U
pasBUTHA MOJENEH ceTel ¢ | pasBUTHA MOZEIEH CeTedl ¢ | OLEHKH AIbTEPHATHB | OLCHKH AJIbTEPHATHB PA3BUTHA | OLICHKH anbTEepPHATUB
HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM pa3BUTHA MOAENEH ceTed ¢ | Moaenei cerel ¢ | pa3BUTHUA MOJENEN ceTel ¢
COBPEMEHHBIX COBPEMEHHBIX UCTIONB30BaHUEM HCIOJb30BaHUEM HCIOJIb30BaHUEM
MH()OPMAIMOHHBIX CHCTEM MH()OPMAIMOHHBIX CHCTEM COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
MH(OPMAMOHHBIX CHCTEM nH()OPMAIMOHHBIX CHCTEM MH()OPMAIMOHHBIX CHCTEM

(34) 3Haer 6azoBeie | He 3HAET 6azoBbie | JleMoHCTpHpYET 3HaHue | [lemoHcTpupyeT pocraTouyHble | JleMoHCTpUpyeT
TEOPETUYECKUE OCHOBBI | TEOPETUYECKUE OCHOBBI | 0a30BBIX TEOPETUYECKUX | 3HAHMS 0a30BbIX | HCUEPIIBIBAIOLIEE 3HaHUE
METOJIOJIOTUM  HEUPOHHBIX | METOJOJOTMM  HEUPOHHBIX | OCHOB METOJIOJIOTUU | TEOPETUYECKUX OCHOB | 0a30BBIX TEOPETUYECKUX
cerei, MareMaTU4eCKue | ceTe, MaTeMaTU4eCKUe | HEMPOHHBIX ceTel, | METOH0JI0ruU HEUPOHHBIX | OCHOB METOIOJIOTUH
MOJEIU u METOJIbl, | MOJENIU u METO/bl, | MATEMAaTUYECKUE MOJAEIU U | CeTel, MaTeMaTU4eCKUe | HEMPOHHBIX cerei,
Jexalmue B OCHOBE | JIeKalue B OCHOBE | METOJBI, JIEXKAIUE B OCHOBE | MOJAEIU U METOABL, JIEXKAIUE B | MaTEMaTUYECKUE MOJEIH U
HEUPOHHBIX CETeM M UX | HEMPOHHBIX CETeH W UX | HEMPOHHBIX CETeM M UX | OCHOBE HEMPOHHBIX CETEH U UX | METOABI, JIEXKAIUe B OCHOBE

BO3MOXXHOCTU JI PCHICHUSA

BO3MOXHOCTU JII PCHICHUSA

BO3MOXHOCTU IJId PpCHICHUA

BO3MOXHOCTH [JId PCIICHU

HEHPOHHBIX ceTed U Hux

Hay4YHbIX ¥ [PHUKIAJHBIX | HAYYHBIX M NPUKIAJHBIX | HAYYHBIX M IPUKIAJHBIX | HAYYHBIX M NPUKIAJHBIX 3a7a4 | BO3MOXHOCTH AJISl PEIICHUS
3ajau B pa3iIMYHBIX | 3aja4 B pasnUYHBIX | 3aja4 B pasNUYHBIX | B pa3IUIHbIX obylacTsAX | HAYYHBIX W  TPHUKIAJHBIX
obnacTtsx YeJIOBEUECKOH | 001acTIx YeJIOBEUECKON | 001acTIx YeJIOBEUECKON | 4eT0BEYECKOH AesTeIbHOCTU 3a1a4 B Ppa3IMYHbIX
JeSTETbHOCTH JIeSITETIbHOCTH JIeSITETIbHOCTH obuacTsx YEJI0BEUECKON
JESITEIbHOCTH
(V4) VYwmeer unpumensars | He  ymeer  mpumeHsTh | JemMoHCTpHpyer yMmeHue | JleMoHCTpupyeT nocrarouHble | J[eMoHCTpupyer
MaTeMaTHYECKHEe MOJEIM U | MaTeMaTHYeCKHEe MOJENH U | IMPUMEHATh MaTeMaTHYECKUE | YMEHHUS MIPUMEHSTh | UCYEPNBIBAIOIINE  YMEHHSA
METOABI Ul TIOCTPOCHHUS W | METOABI JJIS MOCTPOSHWS M | MOAETM M METONBl JUIA | MaTeMaTHUeCKWe MOJAEIH U | IPUMEHSTh MaTeMaTHUeCKHe
peanusanyuu IIyOOKUX | peann3alun ITyOOKHMX | MOCTPOCHUS M pEANH3aldd | METOABI ISl TIOCTPOCHHWS W | MOAENH W  METOABl  JUIs
HENUPOHHBIX ceTei C | HEHPOHHBIX cerei ¢ | TIyOOKHMX HEHpPOHHBIX CETEH | peamu3alyu rTyOOKUX | TMIOCTPOCHHS W pPeaTu3alui
pa3InYHBIMU pa3InYHBIMU c pPa3IMYHBIMM | HEMPOHHBIX cerei ¢ | TImyOOKHMX HEHPOHHBIX CeTeit
apXUTEKTypaMH ApPXUTEKTypaMHu ApXUTEKTypaMu Pa3IMYHBIMU apXUTEKTypaMu c Pa3IUYHBIMU
ApXUTEKTypamMu
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KOI[ KOMIICTCHIINH

Ko n HanmeHoBanne
pe3yibTaTta 00y4YeHUs 1Mo

Kputepnn oneHNBaHHS Pe3yNbTaTOB O0yUCHHS

1-2 3 4 5
JUCLUILINHE
(B4) Bnameer HaBeikamu | He  Brmageer  HaBblkamu | JleMoHCTpupyer HaBbIKU | [leMOHCTpUpyeT pocraTouHsle | JJemMoHCTpupyeT
MPUMEHEHUS Pa3NMYHbIX | MPUMEHEHUS pa3IUYHBIX | MPUMEHEHUS Pa3IMYHBIX | HABBIKU MIPUMEHEHUS | UCUEPINBIBAIOIIUE  HaBBIKU
ApXUTEKTYp TIIyOOKUX | apXUTEKTYp IIIyOOKUX | apXUTEKTYp IIIyOOKMX | pa3inuYHBIX apXUTEKTyp | MPUMEHEHUsS Pa3IUIHbIX
HEWpOHHBIX  CeTed Ui | HeHPOHHBIX  CeTed  JuIil | HEHpOHHBIX  ceTell Ui | MIyOOKMX HEWPOHHBIX CETeH | apXHUTEKTyp rIyOOKHX
pelieHus IIPAKTUYECKUX | PEIICHUS [IPAKTUYECKUX | PEIICHUS MPAaKTUYECKHUX | JUId pelleHHs MNPaKkTHUeCKUX | HEHpOHHBIX  ceTed  uis
3a1a4 3a1a4 3a1a4 3a1a4 peleHus MIPAKTHYECKUX
3a1a4
(35) 3maer cmocoOsr u | He 3Haer cmocoOer U | JlemoHCTpHpyeT 3HaHue | [lemoHcTpupyeT aoctaTouHsle | JJeMoHCTpupyeT
UCTOYHUKHU MOJTy4YEHHsI | UCTOYHUKU TIOTy4EHHs | CIOcOOOB WM HMCTOYHHKOB | 3HAHUA C1Ioco0o0B U | UCUEPIBIBAIONINE  3HAHUA
uHGOpMaIMK O  HOBBIX | MHQOPMAMM O  HOBBIX | NMOJYYECHUs] HWHPOPMAIUU O | HCTOYHHKOB MOJTyYeHHs | CIOCOOOB M HCTOYHHKOB
METOAAX M aArOpUTMax M | METOAAX U alrOpUTMax A | HOBBIX METOoAax u | uHbOpMaIN 0 HOBBIX | MOJy4eHHs HWH(OpMaLUH O
IIPOEKTUPOBAHMS U | NIPOEKTUPOBAHMS U | anropurMax JUId | METOAAaX M alIropurMax mJiid | HOBBIX METOJax u
IIOCTPOCHHUS HEUPOHHBIX | IOCTPOCHHUS HEHUPOHHBIX | IPOECKTHUPOBAHMS U | IPOEKTUPOBAHUS U | aNropuTMax JULS
cereit cerei IIOCTPOEHHUS HEUPOHHBIX | [IOCTPOCHUS HEUPOHHBIX CETEH | MPOECKTUPOBAHMS 5
cerei IIOCTPOCHUS HEUPOHHBIX
ceren
(Y5) VYmeer mnpumensats | He yMeeT BeIOMpaTh | JleMoHCTpHpYeT yMmeHnue | JleMoHCTpupyeT JnocrarouHele | J[eMOHCTpupyer
MaTeMaTHYECKHEe MOJEIM U | MaTeMaTHYeCKHEe MOJENM U | BBIOMpaTh MaTeMaTHYeCKHE | YMEHHS BBIOMpATh | MCYEPINBIBAIOIINE  YMEHUS
METOJIBI JUISl MOCTPOSHHS M | METOIBI UIS MOCTPOSHMS M | MOAENM M METOABl Ul | MaTeMaTH4ecKHe MOJEIM | | BBIOMpAaTh MaTeMaTHYeCKHe
peanusanuu IIIyOOKHX | pear3aiuu IIIyOOKMX | TIOCTPOCHUSI W pPEIN3alMU | METOABI JUIA IIOCTPOEHHS W | MOJAEIM W METOABl Ul
HEHPOHHBIX JUIs | HEHPOHHBIX Ju | TyOOKMX HEHpPOHHBIX [UIS | peau3aliu TIyOOKMX | TIOCTPOCHMSI W pean3alin
OIPENENEHHOTO OIPENIENEHHOTO OIPENIENEHHOTO HEHPOHHBIX Juisl | TiryOOKMX HEHpPOHHBIX IS
HaInpaBJICHUS HaNpaBJICHU HaNpaBJICHU OIPENIEICHHOTO HAMpaBJIEHUS | ONpPEAEIEHHOIO
npodeccrnoHaIbHOM npodeccrnoHabHOM npodeccrnoHabHOM podecCHOHANTBHOM HaIpaBJICHUSA
JIESITENIBHOCTH JIEeATENBHOCTH JIEeATENBHOCTH JIESITEIIBHOCTH npodeccroHabHOM
JIESITEJIBHOCTH
(B5) Brnameer wnaBsikamu | He  Bmageer  HaBbIKamu | JleMoHCTpHpyer HemoHcTpupyeT HemoHcTpupyeT
IIPUMEHEHHUS, U3MEHEHMsI U | IPUMEHEHUs, U3MEHEHMS M | IPAaKTHUUECKUE HAaBBIKU | MIPAKTUYECKUE HaBBbIKM | MCYEPIIBIBAIOIIME  HAaBBIKU
peanuzanuu Pa3IMuHBIX | pead3aluu pPa3IMuYHBIX | IPUMEHEHMSI, U3MEHEHUS U | IPUMEHEHHUs, MW3MEHEHMs U | IPUMEHEHHUS, U3MEHEHUSI U
APXUTEKTYP IITyOOKHX | apXHUTEKTyp rITyOOKHX | peann3anuu Pa3IUuYHBIX | peanu3anuu Pa3IMuHBIX | peanu3anuu Ppa3IUYHbIX
HEHpPOHHBIX  ceTed I | HEWPOHHBIX  CeTed AN | apXUTEKTyp IIIyOOKHX | apXUTEKTYp IIIyOOKUX | apXHUTEKTyp rryOOKnX
peleHus NIPAaKTUYECKUX | PELICHHUs NPaKTUYEeCKUX | HEUPOHHBIX  CeTeW Ui | HEHMPOHHBIX ceTel JUIsl | HEHpOHHBIX ~— ceTed 1A
3a1a4 3a1a4 pelIeHus MPaKTUYECKHUX | PEIIEeHHs MPAKTUYECKUX 3a]a4 | PEeLICHUs MIPAKTUYECKUX
3a1a4 3a1a4
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KOI[ KOMIICTCHIINH

Ko n HanmeHoBanne
pe3yibTaTta 00y4YeHUs 1Mo

Kputepnn oneHNBaHHS Pe3yNbTaTOB O0yUCHHS

1-2 3 4 5
JIICHIUTUIAHE
He 3HaeT OCHOBHBIE | [leMOHCTpHpYeT 3HaHue | JleMoHCTpHpyeT noctarto4Hble | JleMoHcTpupyer
(36) 3HAaeT  OCHOBHBIC | MPOTPaMMHBIE IIAKETHl ¥ | OCHOBHBIX  HPOTPAaMMHBIX | 3HAHUS OCHOBHBIX | MCYCPNBIBAIOINNEC  3HAHHUSA
MpOTPaMMHBIC  TMAKETHl U | HHCTPYMCHTAIBHBIC MaKETOB U | IPOTPaMMHBIX ~ TAKETOB ¥ | OCHOBHBIX  MPOTPaMMHBIX
MHCTPYMEHTAJIbHBIE CpEACTBa,  HCIOJb3YEMbIC | HHCTPYMEHTAJIbHBIX WHCTPYMEHTAJIBHBIX ~ CPEICTB, | MAKETOB u
CpeACTBa,  WCIHOJb3yeMbIC | A pealu3alii TIyOOKHX | CPEJCTB, UCIIOJIBb3YEMBIX JUISl | UCIIOJIB3YEMbIX JUTSL | MHCTPYMEHTATbHBIX
UL peanu3alii TITyOOKMX | HEHPOHHBIX ceTei peanu3aim rITyOOKHX | peann3aruin TTyOOKHMX | CPEICTB, HCHOIB3YEMBIX IS
HEHUPOHHBIX CeTel HEHUPOHHBIX CeTel HEHUPOHHBIX CETEH peanuzauuu TITyOOKUX
HEUPOHHBIX ceTeH
(V6) Vneer N — He yMmeer BEIOMpaTh | JleMoHCTpupyeT ymernne | JleMoHCTpupyeT nocraTouHbie | JlemoHCTpHpyeT
p MpOTpaMMHBIE TMAKETHl U | BHIOMPAThH MpOTpaMMHBIC | YMEHUS BEIOMPATH | UCUCPIIBIBAIONINE  YMEHUS
NpOTpaMMHBIC  TAKETHl U
HHCTDYMEHTANLHELE HHCTPYMEHTAJIbHEIC TaKeTHI W | IporpaMMHBIE  TAKeThl ¥ | BHIOMPATH TIPOTPaMMHBIC
Py cpeacTBa Uil pa3pabOTKH | MHCTPYMEHTAJIbHbBIE UHCTPYMEHTAJIBHBIE CPEJCTBA | MAKETHI u
CpeacTBa Ui pa3pabOTKU N N
. ., | TryOOKHMX HEHpPOHHBIX ceTell | cpeacTBa Uit pa3pabOTKH | Uit pa3pabOTKM  INIyOOKMX | MHCTPYMEHTAlIbHBIC
rIIyOOKHX HEHPOHHBIX ceTeit . ., . N
mpE  pemennn  samau p | DDV PeNICHEE  saay B rIIyOOKUX HEHPOHHBIX ceTel | HEeHPOHHBIX cereit npu | cpenctBa Uit pa3pabOTKU
OIIK-3 OgﬂaCTEI obnactu OpU  pEHICHWH 3ajad B | PEUICHWH 3agad B 00JacTH | TIyOOKHMX HEHPOHHBIX CETei
HpodeccHoRabHOf npo¢heCCUOHATBHOM o0sactu npodeccHoHanbHON | TpodeccHoHaTbEHON Opd  PEHICHHH 3adad B
P JIeSITeIbHOCTH JIeSITeIbHOCTH JeSTeIbHOCTH obuiactu npogeccUoHaIbHON
JIeSITeIbHOCTH
JIeSITeTbHOCTH
He Bmageer HaBbikamu | JleMoHCTpupyeT HdemoHCTpHpYeT HdemoHCcTpHpyeT
CIICHUH MIPUKIAJHBIX | TPAKTHYCCKUE HaBBIKH | MPAKTUICCKHE HaBBIKHM | WCYCPIIBIBAIOIINE  HABBIKH
(B6) Biageet HaBbIKAMH | © P A p P P B
3a1a4 B o0xacTu | pemeHus MPUKIAJHBIX | PEIICHUs MPHUKIATHBIX 33134 B | pEIICHUS TIPHUKIIATHBIX
peleHH TIPHUKIIATHBIX . .
30084 OCHOBE  TIYGOKHX npogeccHoHaTbHOMN 3a1a4 B oOxactu | obmacT  TPOQECCHOHANBEHON | 3amad B obnacTu
HOHDOHHLIX ceTei“]I o | ACATeIBHOCTH  HA  OCHOBE npogeccHOHaTBHOM NEeSITeTPHOCTH  HAa  OCHOBE | MPOQeCCHOHATBHON
I/ICHgHI:BOBaHI/IeM TTyOOKUX HEHPOHHBIX CETeH | NEeSITEeIPHOCTH Ha OCHOBE | TIyOOKHX HEHPOHHBIX CETeH C | NEATCIPHOCTH Ha OCHOBE
c HCTIONB30BaHUEM | IIyOOKMX HEHPOHHBIX CeTel | MCIOJIb30BaHHEM rTyOOKMX HEWPOHHBIX ceTel
MPOTPAMMHBIX [AKETOB U
JR— MPOrPAMMHBIX IAKETOB M | C UCIIOJIb30BAaHUEM | MPOTPAMMHBIX ~ MAKETOB M | C UCIIOJIb30BaHUEM
. MOCJIEYIONIMM  QHAJIM30M | IPOrPAaMMHBIX I1aKETOB U | MOCIEAYIOIIUM aHaJIM30M | NPOTPAMMHBIX IIAKETOB U
MaTreMaTHYeCKHX Mojesen
MOJyYEHHBIX PE3YJIbTATOB MOCJIEAYIONIMM  aHAIM30M | HOJIyYEHHBIX PE3YJIbTaTOB HOCJIEYIOUIMM  QHAJIN30M
MOJIYYEHHBIX PE3YJIbTATOB MOJIyYSHHBIX PE3YJIbTATOB
(37) 3maer mnpaktmueckue | He 3HaeT OCHOBHBIE | JleMOHCTpHpyeT 3HaHue | [leMoHCTpHpyeT noctatouHsle | JleMOHCTpHpyeT
METOABI  pa3pabOTKH W | IPOTpaMMHBIC MAKeTHl ¥ | OCHOBHBIX  IPOTPAMMHBIX | 3HAHUS OCHOBHBIX | WCYCPIBIBAOINNE  3HAHUSA
MOCTPOCHHUS IITyOOKHMX | MHCTPYMCHTAIBHBIC MaKETOB W | IPOTPaMMHBIX ~ ITAKETOB ¥ | OCHOBHBIX  IPOTPaMMHBIX
HEHPOHHBIX CeTel, | CpeAcTBa,  HUCIOJB3YEMbIC | HHCTPYMEHTAIBHBIX WHCTPYMEHTAJBHBIX ~ CPEJICTB, | MAKETOB u
WHCTPYMCHTAJIbHEIC U pealiu3alii TIyOOKUX | CPEICTB, HCIOIB3YEMBIX IS | HUCIIONB3YEMBIX JUI | WHCTPYMEHTAIbHBIX
CpPE/CTBAa MOJICJIMPOBAHMS M | HEHPOHHBIX ceTeit peanu3aiuu ryOOKHX | peanu3aiuu NIyOOKUX | CPEICTB, UCHOIB3YEMBIX JIS
MPOCKTHPOBAHUS HEHPOHHBIX ceTeit HEHPOHHBIX ceTel peanu3aiym ITyOOKUX

HEUPOHHBIX CeTen
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KOI[ KOMIICTCHIINH

Ko n HanmeHoBanne
pe3yibTaTta 00y4YeHUs 1Mo

Kputepnn oneHNBaHHS Pe3yNbTaTOB O0yUCHHS

1-2 3 4 5
JICLUIIMHE

(Y7) Ymeer paspabarsiBath | He ymeer paspabarsiBath | JleMOHCTpHUpYyeT ymeHnue | Jlemonctpupyer pocrarouHele | JleMOHCTpHpyeT
HEWPOHHYIO ceTh ¢ | HellpoHHYIO ceThb c | paspabaTbIBaTh HEHPOHHYIO | yMEHHMs pa3pabaThIBaTh | MCUEPNBIBAIOIINE  YMEHUS
NPUMEHEHHUEM NPUMEHEHHUEM ceTb C  TNpHUMCHEHHEM | HEHPOHHYIO ceTb ¢ | pa3pabarbiBaTh HEHPOHHYIO
NPOTPaMMHBIX TIAKETOB M | IPOTPAaMMHBIX IIAKETOB M | IPOTPaMMHBIX IIaKETOB U | MPUMEHEHHEM NPOTPAaMMHBIX | CETh c NPUMEHEHHUEM
MHCTPYMEHTAIBHBIX MHCTPYMEHTaIBHBIX MHCTPYMEHTAIBHBIX CPE/ICTB | MAKETOB M MHCTPYMEHTAJBHBIX | MPOTPaMMHBIX MAKETOB |
CpencTB CpencTB CpencTB HHCTPYMEHTAJIBHBIX CPE/ICTB
(B7) Brnameer wnaBsikamu | He  Bmameer  HaBbIkamu | JlemMoHCTpHpyer HemoHcTpupyeT HemoncTpupyet
peIICHUH NPUKIATHBIX | PEILCHUH NPHUKIAIHBIX | IPaKTHYCCKUE HaBBIKU | MPaKTHYECKUE HABBIKM | UCYEPIBIBAIOLIAE  HABBIKU
3amaq B obnacTu | 3ama4 B o0nacTu | pereHus NPUKIAIHBIX | PeLICHHs MPUKIANHBIX 33724 B | PEIICHUS TPUKJIATHBIX
pogeCcCHOHANTBHOM npodeccHoHaTbHOMN 3ama4 B obOmacté | obmacT  TPOQECCHOHANBHON | 3amad B obmacTu
JEATEeIBHOCTH Ha OCHOBE | NEATEIBHOCTH Ha OCHOBE | MpodeccHOHaNbHOM JeATeNFHOCTH  HAa  OCHOBE | MPOQecCHOHANTBHOM

rIIyOOKHX HEHPOHHBIX ceTeit
c UCIIONb30BaHUEM
NPOTPAaMMHBIX ~TAKETOB H
HOCIEAYIONMM  aHAIU30M
MOJIyYSHHBIX PE3YJIbTATOB

IIIyOOKUX HEWPOHHBIX CETel
c UCIIONb30BaHUEM
NPOTPaMMHBIX ~NAKETOB H
HOCIEAYIONMM  aHaIU30M
MOJyYEHHBIX PE3YJIbTaTOB

JeATeIbHOCTH Ha OCHOBE
rIyOOKUX HEHpPOHHBIX ceTel
c UCIIONB30BaHUEM
NPOTPaMMHBIX ~ IIAKETOB U
HOCHEAYIONMM  aHAJIU30M
MOJIYYEHHBIX PE3YJIbTATOB

TyOOKMX HEHPOHHBIX ceTell ¢
UCIIOJIE30BaHHEM
IPOTPAMMHBIX ~ TIAKETOB U
HOCIIEIYIOIUM aHaIU30M
HOJY4YEHHBIX Pe3yJIbTaTOB

JeATeIbHOCTH Ha OCHOBE
rIIyOOKHMX HEHPOHHBIX CEeTei
c HCIO/Ib30BaHUEM
NPOTPAaMMHBIX ~ITAaKETOB U
HOCIEAYIOMMUM  aHAIU30M
HOJIYYSHHBIX PE3YJIbTATOB
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KAPTA

o0ecre4yeHHOCTH JUCHMILINHDBI Y4e0OHO0i M y4e0HO0-MeTOAHYeCKOi JIMTepaTypoi

Jducnunummna: Heliponnsie ceTn
Koa, nanpaBaenue noaroroBku: 01.04.02 [puknannas maremaTuka u HHGOpMaTHKa
HanpagiieHHocTs (mpo¢uib): MammHHoe 00yueHHe U aHAINU3 JIaHHbIX

[Tpunoxxenue 2

OBC "IPR BOOKS" — URL: http://www.iprbookshop.ru/102447 .html

Kontunrent
KomuecTso |o6ygatommxcs, ObecrieueHHOCTD Hannawue
No /i HasBanue yue6HOTO, y4€OHO-METOANIECKOTO U3IaHUs, 5K3eMILIAPOB HCTIONE3Y IO 00y4JaroImuxcst | 3JIEKTPOHHOTO
B aBTOp, M3/1ATENBCTBO, BUJ U3JAHUS, TOM U3JaHUS nutepatypol, | BapuanTta B OBC
B BUIK YKa3aHHYO % (+1-)
JIUTEpaTypy
HeiiponHnsie cetu: ocHOBBI Teopun / A. W. Tanywkun. - [b. M.] : Topsyas nunus-Tenexom, 2017. - 496 c. - P 30 100 +
1 DBBC Jass. : [caitr]. - URL: https://e.lanbook.com/ book/111043
Heiiponnsie cetr : Yueonoe nocobue / E. U. 'opoxanuna. - Camapa : [loBoinkckuit rocyaapcTBeHHBIN
9 YHHMBEPCHTET TEICKOMMYHHKaLWii i nHpopmatuky, 2017. - 84 ¢. - SbC "IPR BOOKS" — URL.: JP* 30 100 +
http://www.iprbookshop.ru/75391.html
Hetipornsie cetn : yaeOHOe ocobue / C. A. Bakynenko, A. A. XKuxapesa. - Cankt-IlerepOypr : CaHKT-
3 [MeTepOypreKuii rocyIapCTBEHHBI YHUBEPCUTET MIPOMBIIIICHHBIX TEXHOJIOTHH 1 Au3aiiHa, 2019. - 110 c. - op* 30 100 +

P — 51eKTPOHHbIIT pecypc Ul aBTOP. MOJb30BaTeNeil JOCTyIeH uepe3 DIeKTpoHHbIi kaTanor/nekTponHyro 6ubmuorexy TUY http://webirbis.tsogu.ru/
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