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AHHOTAIUA

Teopusi HEWPOHHBIX CETE — pa3zell MAIIMHHOTO OOYYEHHs, B KOTOPOM pacCMaTpPUBAIOTCS
ceMeiicTBa O0OydaeMbIX W CaMOOOYYAIOIIMXCS MOJAETIeH U  aJrOpUTMOB, HWHCIHPHPOBAHHBIX
OMOJIOTHYECKUMHU CeTSIMH HEWpOHOB. biiaromapsi cBoel aganTHBHOCTH HMCKYCCTBEHHBIC HEHpPOHHBIC
CEeTH OKa3bIBAIOTCS APPEKTUBHBIM, a B Psijie CIIy4aeB HE3aMECHUMbBIM HHCTPYMEHTOM B PEILICHUH TAaKUX
3aJjad  MAlIMHHOTO OOydYeHus, KakK almpokcumauus (QyHKUMH, paclio3HaBaHMEe 00pasos,
KJIACTEpU3aLMsl JaHHBIX, KOMIIBIOTEPHOE 3pEHUE U aJallTUBHOE yIIPaBJICHHUE.

B kypce nekuuii nznararoTcsi OCHOBbI TEOPUM UCKYCCTBEHHBIX HEMPOHHBIX ceTel M 00J1acTH X
IIPAKTUYECKOr0 MPUMEHEHNUS IIPU PEIICHUN MH)KEHEPHBIX 3a/1a4.

1. HEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIMHBI

Llenpto yueOHOTO Kypca SBISIETCS O3HAKOMJICHHE OYAYIIMX BBITYCKHHKOB C COBPEMEHHBIMH
MAaTeMaTUYCCKMMU W AJITOPUTMHUYCCKUMU IIOAXOAaMH K IMOCTPOCHHUIO CHUCTEM, O6y‘-IaIOHII/IXC$I HJIn
CaMOOOYJArOIIMXCSl IO pacIioyiaracMol BBIOOpPKE NMaHHBIX. K WX YHCITy OTHOCSTCS MCKYCCTBCHHBIC
HEHPOHHBIC CETH, KOTOPBIC CTPOSTCS HA MPOCTEHIINX BHIYMCIUTEIBHBIX AIEMEHTAaX — UCKYCCTBECHHBIX
HEHPOHAX W OCHOBAHBI HA TIPUHIIMIIC a/IaNITAIIMU K 00YYarOIUM IPHUMEPaM.

B kypce seknuii n3nararoTcsi OCHOBBI TEOPUH HCKYCCTBEHHBIX HEMPOHHBIX CETEH M 00JIACTH UX
MPAKTUYECKOTO TIPUMEHEHUS TIPU PEIICHUN WHKXCHEPHBIX 3a71a4:

- annpoKcuManus pyHKUNUNA MHOTUX [1E€PEMEHHBIX,

- pacrio3HaBaHue o0pa3oB (KiaccuuKanus TaHHbIX),

- KlIaCTCpUu3aluu JaHHbIX U AP.

Y4eOHBIH KypC CTaBUT TaKXKe CBOCH LENbI0 OCBOEGHHE CTYJCHTAMH NPAKTHYECKUX MPHUEMOB
oOyueHHUsi HEHPOHHBIX ceTed, BhIOOpAa WX apXUTEKTYPhl M OIEHKH KauecTBa (PYHKIIMOHHWPOBAHUS.
BreimonHsiemoe CTyaeHTamMHu JOMaliHee 3aJjaHhe MO3BOJIUT TMOMYYUTh MPAKTHUUECKUU OIBIT IO
CO3/IaHUI0 U DKCIEPUMEHTATHFHOMY HCCIEIOBAHUIO CBOWCTB MHOTOCIONHBIX HEMPOHHBIX CceTeil
MPUMEHHUTETHHO K Pa3IMYHbIM MPUKIAJAHBIM 3a7jauaM 00pabOTKHU JTaHHBIX.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Hucnurnnuna TpeOyeT oT ciymaress 001meMaTreMaTH4ecKo MoArOTOBKH TI0 MAaTEMaTHIYEeCKOMY
aHaMM3y, JUHEHHOU anredpe, nudQepeHIalIbHbIM YPAaBHEHHIM, a TaK)Ke 110 TEOPUU BEPOATHOCTEN U
MaTeMaTU4eCKol CTaTUCTHKE. B CBOIO ouepenb, NUCHHUILUIMHA SIBISETCA TOJIE3HOM UM B HEKOTOPHIX
ciiydasix HeoOXOJMMOW TpH BBIOJIHEHHUH CTYJEHTAaMH KYpPCOBBIX TPOEKTOB IO IOCTPOCHHUIO
kubOepHeTnueckux cuctem./{ucnumimnaa GgopmMupyer cuctemy 0a30BBIX MOHSTHI, HEOOXOAMMBIX IS
CHenuaaucTa B 00JacT MPUKIAAHON MaTeMaTUKU U UH(POPMATUKH, CTIOCOOCTBYET OCBOCHHUIO IHUPOKO
HCIIONBb3YEMBIX COBPEMEHHBIX MAaTEMaTHYECKUX TMOJIXOJ0B JJIsi PEIICHUs MPAKTHUUECKUX 3a]1a4y
MOJICTTUPOBAHUS CUCTEM U 00pabOTKHU JTaHHBIX.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYUYEHUA

YHuBepcaibHble U(UIH) 00IenpodeccuoOHaIbHbIE KOMIETEHIIUH:



\ Konx 1 HanMmeHnoBaHue KOMIIETEHIIUA \ Kon n HanMeHOBaHME WHIMKATOPA JOCTHYKEHUSI KOMITIETCHITUN

[TpodeccuonanpHble KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U oObekTamu (oOnactsiaMu
3HaHUN) TPOdECCUOHATBLHON eI TeIbHOCTHU

3agaua O0BeKT N Kon u nanmenoBanue Koa m nanmenoBanue
npogeccCHOHAIBLHOM 00J1acTh 3HAHUSA npogecCHOHAIbHOM HHAUKATOPA
aesateabHocTu (3I11) KOMIIeTEHIIHH; MOCTHKeHHUS
OcHoBanne npo¢ecCHOHATLHOM
(mpogeccuoHATIBLHBIH KOMIIeTEeHIIH U
cranaapt-I1C, ananu3
ONbITA)
IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKU I
pa3paboTka u unpopmanmonnsie u | I1K-1.2 [2] - ciocoben 3-I1K-1.2[2] - 3Hath
COIIPOBOX/ICHUE IIpOrpaMMHBbIE pa3pabarbIBaTh U MPUHITUIIBI TIOCTPOCHUS
MIPOrPaMMHOTO CUCTEMBbI MIPUMEHSTH MPUKJIAJHbIE U YCIOBUS IPUMEHEHHUS
obecrieyeHus POTPaMMBI IIPH IpOTpaMM,
pelIeHnH 3314 B UCIIONIb3YEMBIX B
oOnactu 3a/1a4ax pa3paboTKu U
kuOeppu3nyecKux u COTIPOBOXKICHHS
WH(POPMAIIMOHHBIX KnOephU3NIECKUX U
CUCTEM UH(GOPMaIMOHHBIX
CHUCTEM;
Ocnosanue: V-IIK-1.2[2] - ymeTh
[IpodeccronanbHbII 000CHOBaHHO BHIOMPATH
crannapt: 24.057, AJITOPUTMBI U
Amnanu3 omeITa: IPOrpaMMHBIE CPE/ICTBA
paspaboTka JUISL pellieHus 3aa4
MaTeMaTHYeCKOro 1 MPOEKTHUPOBAHUS U
IIPOrpaMMHOTO COIIPOBOKICHHUS
oOecrnieyeHus KuOeppu3nyecKux u
Kubephu3nIecKkux UH(POPMALIMOHHBIX
CUCTEM CHUCTEM;
B-TIK-1.2[2] - B1agets
HaBBIKAMU
UCIIOJIb30BaHUS
MPHUKJIAIHBIX TIPOTPaMM
npu pa3paboTke U
MOJIETUPOBAaHUU
KnOepu3NIecKux u
MH(}OPMALIMOHHBIX
CUCTEM
HAay4YHO-MCCIEN0BATEIbCKUAMN
aHanu3, JeTaTenbHbIC ITK-1.3 [2] - ciocoben 3-I1K-1.3[2] - 3Hath
MaTeMaTH4ecKoe anmaparsl aHAJIM3UPOBATH U METO/Ibl aHaJIN3a U
MO/JICJINPOBAaHHE CHUHTE3MPOBATh CUCTEMBI = CHHTE3a CUCTEM
TMHAMUKHU CHCTEM, aBTOMATHUYECKOTO aBTOMATHUYECKOTO
pa3paboTka 3aKOHOB yTIpaBJIeHUS yIIpaBICHHUS;
yIIpaBJICHUS V-IIK-1.3[2] - ymeTh
OcHosanue: MPUMEHSTH METO]IbI
[TpodeccuonanpHBIM TEOPHUH
crangapt: 32.001 aBTOMAaTHYECKOI'0
yIIpaBJICHUS TIPU




pa3zpaboTke
KuOephu3nIecKkux
CHCTEM;

B-TIK-1.3[2] - Bnagets
HaBBIKAMU
UCIOJIb30BAHUS
MPOrPaMMHOTO
o0ecrieyeHus st
MaTeMaTHIECKOTO
MO/JICIIMPOBAHUS CUCTEM
ABTOMATHYECKOTO
yIIPaBJICHUS

aHaIN3 U
MaTeMaTHYeCKOe
MOJICTTUPOBaHHE
(U3NIECKUX MPOLIECCOB

CHCTEMBI S11€PHO-
SHEPreTUYECKOT0
KOMILIEKCca

ITK-1 [2] - Criocoben
cobupatb, 00pabaThIBaTH
U UHTEPIIPETUPOBATh
pe3yabTaThl HAYYHBIX
UcclieIoBaHU B 00J1aCTH
MIPUKJIATHON
MaTeMaTHKHU U
WH(POPMAIIMOHHBIX
TEXHOJIOTUI

Ocnosanue:
[IpodeccronanbHbII
crannapt: 24.078

3-I1K-1[2] - 3HaTh
OCHOBHBIE METO/IbI
HAy4YHOTO MMO3HAHUS,
MeTObI cOopa u
aHanu3a uHpopmanuu;;
V-IIK-1[2] - ymets
aHAJIM3UPOBATh
nH(POPMAIIHIO, CTPOUTH
JIOTHYECKHE CXEMBI,
WHTEPIPETHPOBATH
PE3yNbTaThl HAYYHBIX
HCCIICAOBAHHUIA,
KPUTUYECKH MBICIIUTb,
CpaBHUBATH PE3yJIbTATHI
Pa3IMYHbIX
HCCIICOBAHHUIA,
¢dbopmHupoBaTh
COOCTBEHHYIO MO3UIINIO
B paMKax
paccMaTpuBaeMoit
3aJauu;;

B-TIK-1[2] - BnageTs
HaBBbIKAMHU PabOTHI €
HAY4YHOH JUTEpaTypou
Y HaBbIKAaMU

HHTEPIpPETAIIN
PE3yIbTaTOB HAYUHBIX
HWCCIEIOBAHNH;
aHaIu3 U CUCTEMBI SAEpHO- ITK-2 [2] - CriocobOen 3-I1K-2[2] - 3HaTh
MaTeMaTHYECKOe HHEPrEeTHIECKOTO MMOHUMATh, IPUMEHATh U COBPEMEHHBIN
MO/JICJIMPOBAHUE KOMILIIEKCa COBEpIIICHCTBOBATH MaTeMaTUYECKUN
(HU3NIECKUX MPOIIECCOB COBPEMEHHBIH armmapar,
MaTeMaTHYECKUN WCTIOJIb3yeMbIH TIPU
armapar OIMHMCaHWH, PEUICHUU U
aHaJIN3e Pa3IHYHBIX
OcHosanue: MPUKIIAAHBIX 337134,
IIpodeccronanbHbII V-IIK-2[2] -
cranaapt: 24.078 HUCIIOJIL30BaTh
COBPEMEHHBIN

MaTEMATHYECKUN




anmnapar A
IIOCTPOEHHUS
MaTeMaTUYECKUX
MOZEJIEH U aJITOPUTMOB
pelIeHUs pa3InYHbIX
MIPUKJIaHbIX 33]a4;
B-I1K-2[2] - B1ageTh
HaBBIKaMU TIPUMEHEHUS
COBPEMEHHOT0
MaTeMaTH4eCKOIo
anmnapara JJis
IIOCTPOEHHUS
MaTeMaTUYECKUX
MOJIEJIEN Pa3IMYHBIX
IPOLIECCOB, IS
00paboTku
JKCIIEPUMEHTAIBHBIX,
CTaTUCTHYECKUX U
TEOPETUYECKHUX
TAHHBIX, TS
pa3pabOTKu HOBBIX
QJITOPUTMOB U METOJI0B
UCCIIEJIOBaHMS 3a/1a4
Pa3IUYHBIX THIIOB

- ydacTtue B
MIPOBEICHUU HAYYHBIX
HUCCIIEI0OBAHUN
(3KCTIIEpUMEHTOB,
HaOI0IeHUH 1
KOJIMYECTBEHHBIX
U3MepeHuil),
CBSI3aHHBIX C
o0BEeKTaMu
npo¢ecCuOHAIIBHON
JeSTeNbHOCTH
(mporpaMMHBIMU
MPOAYKTaMH,
MPOEKTaMH,
nporeccaMu, MeToJaMu
¥ HMHCTPYMEHTaMH
IIPOrpaMMHOMN
UHXEHEpPUH), B
COOTBETCTBHUH C
YTBEPKICHHBIMH
3aJJaHUSIMU U
METOANKAMU; -
IIOCTPOECHUE MOJIEIEN
00BEKTOB
npodeccnoHaNbHOMI
NeSITENIbHOCTH C
UCTOJIb30BaHUEM
WHCTPYMEHTAIBHBIX

- IPOrpaMMHBII
MPOEKT (TPOEKT
pa3paboTKu
MIPOrpaMMHOT0
MPOAYKTA) -
MIPOTrpaMMHBII
IIPOJYKT
(coznaBaemoe
IpOrpaMMHOE
o0ecniedeHue) -
IIPOLIECCHI
KU3HEHHOTO 1IMKJIa
IPOrPaMMHOTO

MPOAYKTA - METOJbI 1

WHCTPYMEHTHI
pazpaboTku
MIPOrPaMMHOTO
MPOTyKTa

ITK-11 [1] - crmocoben
(dhopManm3anuu B CBoeH
MPEIMETHOM 00J1aCTH C
Y4E€TOM OI'PaHUYCHUN
UCIOJIb3yEMBIX METO/IOB
WCCIIE/IOBAHHS

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.011

3-T11K-11[1] - 3uath
MeTo/bl (popManu3anuu
B CBOEH NpeMeTHON
o0JacTu ¢ y4eToM
OTpaHUYECHUN
HCIIOJIb3YEMBIX METOJIOB
VICCIIEZIOBAHNS;
V-MIK-11[1] - YmeTb
(opmanu3oBaTh B CBOEH
MpeIMETHOM 00J1aCcTH ;
B-TIK-11[1] - Bnazgets
METOJIaMU
(dbopmanuzanum B CBoeH
MIpeIMETHOM 00J1acTH C
y4E€TOM OTpaHUYECHUN
HCIIOJIb3YEMBIX METOJIOB
HCCIIEIOBaHUS




CpeACTB
KOMIIBIOTEPHOTO
MOJICTTUPOBAHHUS; -
COCTaBJICHUE OMUCAHUS
MPOBOJIUMBIX
HCCIICIOBAHUIA,
IMOJITOTOBKA JaHHBIX
JUIS COCTaBJICHUS
0030pOB U OTUYETOB;

MIPOEKTHBIN

- ydacrtue B
MPOEKTUPOBAHUU
KOMITOHEHTOB
IPOTPaMMHOTO
MPOJYyKTa B 00beMe,
JIOCTaTOYHOM JUISI UX
KOHCTPYHPOBAHUS B
pamKax IOCTaBIEHHOTO
3aJlaHusl; - CO3/IaHUE
KOMITOHEHT
MIPOrPaMMHOTO
obecrieyeHus
(kogupoBaHue,
OTJIa/1Ka, MOAYJIbHOE U
HMHTETPAIlMOHHOE
TECTUPOBaHUE); -
BBITIOJTHEHUE
U3MEPEHUN U
pedakTOpUHT KO/ia B
COOTBETCTBHH C
IJIAHOM; - y4acTue B
WHTETpaIiu
KOMITOHEHT
MIPOTPaMMHOTO
IPOAYKTa; - pa3paboTka
TECTOBOTO OKPY)KEHUS,
CO3/IaHHE TECTOBBIX
CLICHApUEB; -
pa3paboTka u
oopMIIeHHE ICKU3HOM,
TEXHUYECKOHN U
paboyeil MpoeKTHOI
JOKYMEHTAIIH; -
B3aNMOJIECHCTBHE C
3aKa34YMKOM B Ipoliecce
BBITIOJTHCHHUS
IPOrPaMMHOTO MTPOEKTa
- ydqacTtue B
MIPOEKTUPOBAHUH
KOMIIOHEHTOB
MPOrPaMMHOTO
MIPOJYKTa B 00BbEME,

- IPOrpaMMHBII
MPOEKT (MPOEKT
pa3paboTKu
MIPOrPaMMHOTO
MPOJIYKTA) -
IIPOLIECCHI
KU3HEHHOTO 1HKJIa
MIPOrPaMMHOTO

IMpoaAYyKTa - METOAbI U

WHCTPYMEHTBI
pa3paboTKu
MIPOrPaMMHOTO
MPOIYKTA

- IPOrPaMMHBIN
MPOEKT (MPOEKT
pa3paboTku
MPOTrPaMMHOI0

MPOJYKTA) -

ITK-1.5 [1] - Criocoben
HCIMOJIb30BATh METObI
MalIMHHOTO O0yUYeHUs U
HEUPOHHBIE CETH

Ocnosanue:
[TpodeccnonanpHbIM
crangapt: 06.001

ITK-1.6 [1] - CriocoGen
MIPOBOJIUTh AHAJIN3
M300pakKeHUI U BUCO

OcHnosanue:

3-I1K-1.5[1] - 3uarte
METObI KIIACCUYECKOTO
MAaIlMHHOIO O0y4YeHHUs U
HEUPOHHBIMHU CETH;
V-TIK-1.5[1] - Ymetn
IPUMEHSTH METOBI
KJIaCCUYECKOI 0
MAIIMHHOTO O0yYEeHHUS U
UCIIOJIb30BaTh
HEHPOHHBIMHU CETH;
B-I1K-1.5[1] - Bnagets
METOIaMHt
KJIaCCUYECKOI 0
MAaIIuHHOTO O0yYeHHUS U
HOCTPOEHUS HEMPOHHBIX
ceTen

3-T11K-1.6[1] - 3uath
METO/Ibl U3BJICUEHUS
CEMAaHTHYECKOHN U
METPUYECKON
nH(popmManuu u3




JOCTaTOYHOM JUISI UX
KOHCTPYHPOBAHUS B
pamMKax MOCTaBJICHHOTO
3aJlaHus; - CO3/IaHUE
KOMITOHEHT
MIPOrPaMMHOTO
obecrnieueHus
(xomupoBaHnue,
OTJa/IKa, MOAYJIbHOE U
HWHTETPAIMOHHOE
TECTUPOBAHUE); -
BEITIOJTHEHUE
W3MEpPEHUI 1
pedakTopUHT KO/Ia B
COOTBETCTBHH C
IUTAHOM; - Y9acTHE B
UHTETpaIu
KOMITOHCHT
MIPOrPaMMHOTO
MPOAYKTa; - pa3paboTka
TECTOBOT'O OKPYKECHHS,
CO3/IaHHUE TECTOBBIX
CIICHApUEB; -
pa3paboTka u

o opMmIIeHHEe ICKU3HOM,
TEXHUYECKOHU U
paboueil TPOEeKTHOM
JOKYMEHTAITUH; -
B3aMMO/JICVICTBHUE C
3aKa34MKOM B IPOIIECCe
BBITIOJTHEHU S
MIPOrPaMMHOTO TIPOCKTA

MPOIIECCHI
KHU3HCHHOT'O IIUKJIa
POrPaMMHOTO
MPOJIYKTA - METOABI U
HHCTPYMEHTBI
pa3paboTku
POrPaMMHOTO
MPOAYKTA

[TpodeccnonanpHbIM
crangapt: 06.001

n300pakeHU# U BUIEO;
V-TIK-1.6[1] - Ymeth
IPUMEHSATb METO/IbI
W3BJICUCHUS
CEMaHTUYECKOU U
METPUYECKON
uHpopmauu u3
n300pakeHN U BUJIEO;
B-I1K-1.6[1] - Bnagets
METOJIaMH1 U3BIICYCHHUS
CEMaHTUYECKOU U
METPUYECKON
uHpopmauu u3
n300pakeHu U BUIEO

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCITATLIIMHBI

Hanpasnenus/uenun 3amayn BoCIUTaHUS (KOJ) BocnurarenbHblil HOTEHIMAI
BOCIIUTaHUA JUCHUITIIINH
[TpodeccuonansHoe Co3nanue ycioBHid, Hcnonb3oBanue

BOCIITUTaHUEC 06CCH6‘~II/IBaIOHII/IX, q)OpMI/IpOBaHI/IC BOCIIUTATECIIbHOT'O IIOTCHIIMAaJIa

OTBETCTBEHHOCTH 32
po¢eCCHOHAIBHBIN BBIOOD,
npodeccuoHanbHOE pa3BUTHE U

npodeccuonanpHbie pemeHus (B18)

TUCIUIUINH TPO(hECCHOHATBLHOTO
MoayIs Juist pOPMHUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 3a
cBoe podeccruoHambpHOe
pa3BHUTHE TIOCPEICTBOM BBIOOpA
CTYJICHTaMH WHIUBUIYaTbHBIX
00pa3oBaTeNbHbIX TPACKTOPHIA,
OpraHU3aIMH CUCTEMBbI OOIICHMS
MEXKy BCEMHU y4aCTHUKaMHU
o0pa3oBaTenpHOro npoiiecca, B
TOM YHCJIE€ C UCIIOJIb30BAHUEM
HOBBIX HH(OPMAITMOHHBIX
TE€XHOJIOTHM.




[IpodeccnonanpHOE
BOCIIUTAHUC

Co3anue ycaoBUid,
o0ecnieunBaromux, (POpMUPOBaHKE
HAayYHOTO MHPOBO33PCHUSI, KYJIbTYPbI
NIOMCKA HECTAaHIAPTHBIX HAyYHO-
TEXHUYCCKHUX/TIPAKTHYECKUX PEILICHUH,
KPUTUYECKOTO OTHOILCHHUS K
UCCIICIOBAaHHSM JDKCHAYYHOTO TOJIKA
(B19)

1.Mcnonb3oBanue
BOCIIUTATEIBHOIO OTEHIINATIA
JUCHUILTNH/TIpakTHK «HayuHo-
HCCIIeIoBaTeNbCKas paboTay,
«[IpoexTHas mpakTUKa,
«HayuHbIi1 cemuHap» JUIs:

- opmupoBaHUs TOHUMaHUS
OCHOBHBIX IIPHHIIUIIOB U
CIO0COO0B HAYYHOTO MMO3HAHUS
MHUpA, pa3BUTHUSA
UCCJIEIOBATEILCKUX KaueCTB
CTYJEHTOB IIOCPEICTBOM UX
BOBJICUCHUS B
HCCIIEIOBATENBCKHUE ITPOEKTHI 110
00JacTIM HayYHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAJA
muctumind "Mecropus Hayku U
umwxenepun", "Kpurudyeckoe
MBIILIEHUE U OCHOBBI HAyYHOU
KOMMYyHuKaiuu'", "Beenenue B
cnenuanbHoCcTh", "Hayuno-
uccienoBarenbckas padora',
"Hayunblii cemunap" aiis:

- popMHUpOBaHUS CIIOCOOHOCTH
OTIENSITh HACTOALIME HAyYHbIE
UCCIIEJIOBAHUSI OT JDKEHAYYHBIX
MIOCPEJCTBOM IIPOBEIEHUS CO
CTYJIEHTaMH 3aHITHH U
peryisipHbIX Oecen;

- opmMHupOBaHUS KPUTHUECKOTO
MBIIJICHHS, YMEHUS
paccMaTpuBaTh pa3uYHbIE
HCCIEA0BAaHUSA C DKCIIEPTHOMN
HO3UIUH ITOCPEICTBOM
00CYXXJI€HHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIE0OBAHNN,
HCTOPUYECKHUX MPENTOCHUIOK
MOSIBJICHUS TEX WJIM UHBIX
OTKPBITHHA U TEOPHH.

[TpodeccrnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
o0ecrneunBaromux, GopMUpOBaHUE
HaBBIKOB KOMMYHHKAIIMH, KOMaHIHON
paboTsl u uaepcrsa (B20)

1.Mcnonb3oBanue
BOCITUTATEILHOTO MOTSHITHAIA
JTUCIUILIAH TIPO(heCCHOHATBFHOTO
MOJIYJISl JJIsl Pa3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHHOU
paboTHI U IUIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBITIUICHUSI, CTPEMIICHUS
CJIeI0BaTh B MPOQeCCHOHATHHON
NeSTeTLHOCTH HOpMaM
MOBEICHUS, 00€CTIEUHBAIOIIIM
HPABCTBEHHBIN XapaKTep




[IpodeccuonanpHOE
BOCIIUTAaHHE

Co3zanue ycioBHi,
o0ecneunBaroImux, (opMHUpOBaHNE
CIIOCOOHOCTH M CTPEMIICHUS
cJIeZIoBaTh B Mpo(eccu HopMam
MOBeIEHHS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBII XapakTep TPy10BOH
JIeSITEIbHOCTH U HECITyKeOHOT O
noBeneHus (B21)

TPYAOBOM AEATEIbHOCTU U
HECITy)keOHOTO TIOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIC
pelieHus yepe3 NoAr0TOBKY
IPYIIOBBIX KYPCOBBIX paboOT U
MPAKTUYECKUX 33/IaHUH, pelIeHre
KEWCOB, MPOXOXKJICHUE MPAKTUK U
noarotrosky BKP.
2.Mcnonp3oBaHue
BOCIIUTATEIBLHOTO MOTEHIIHAIA
JTUCIUIUIAH TPOo(heCCUOHATBLHOTO
MOAYJS JUIst: - (POPMUPOBAHUS
IIPOU3BOJICTBEHHOT'O
KOJIJIEKTUBH3MA B X0J1€
COBMECTHOT'O PEUICHHS KaK
MOJICJIbHBIX, TaK U MPAKTHYECKUX
3a/1a4, a TaKxKe IMyTeM
MOJKPETUICHHE palliOHAIBHO-
TEXHOJOTHYECKUX HAaBBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
NESITEIbHOCTH SMOIIMOHATbHBIM
3¢ (HeKToM yCIenrHoro
B3aMMOJCHCTBHSI, OIIYIIIEHUEM
pocra obmieit 3pexTuBHOCTH
IpU pacrpeeieHuU MPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHWJIBHBIMU KOMITIETEHTHOCTHBIMU
Y YMOITMOHAJIbHBIMU CBOMCTBAMHU
YJIEHOB MPOEKTHOM TPYMIIBL.
1.Mcnonb3oBanue
BOCIIMTATEIbHOTO MOTEHIINATIA
JTUCIUIUINH TPOo(eCCUOHATBLHOTO
MOJTyJIsl [ Pa3BUTHUSI HABBIKOB
KOMMYHHUKAITUU, KOMaHTHOM
paboTHI U TUJEPCTBRA,
TBOPYECKOTO UHKEHEPHOTO
MBIILJIEHUS, CTPEMIICHHS
cJie10BaTh B MpohecCHuOHaTBHOMN
JeATEeIbHOCTH HOpMaM
MoBeAeHHs, 00eCIIEYNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYIOBOM JESITEIBHOCTU U
HEeCITykeOHOTO TIOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelieHus yepe3 NoJAIr0TOBKY
TPYIIIOBBIX KyPCOBBIX padoT U
MPAKTUYECKUX 3a/IaHUH, peleHne
KEHCOB, MPOXOXKICHUE TIPAKTUK U
noarorosky BKP.
2.Mcnonp3oBanue
BOCIIUTATEIbHOTO OTEHIIHAIA
JUCIUIUIMH TpOo(heCcCHOHATIBLHOTO




MOy JUist: - OPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTUBU3MA B X0J1€
COBMECTHOTO PEIICHHS KaK
MOJICTbHBIX, TAK U PAKTHUECKUX
3a/1a4, a TaKXKe MyTeM
HOJIKpEIUICHHE PallMOHAIBHO-
TEXHOJOTHYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
NESTEIIbHOCTH SMOIMOHATBHBIM
3¢ deKToM ycrenHoro
B3aMMO/ICHCTBUS, OIIYIIICHHEM
pocTa o6mieit 3pheKTHBHOCTH
P pacipeIeICHUN TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIBHBIMU KOMITCTCHTHOCTHBIMU
¥ DMOIIMOHATILHBIMU CBOMCTBAMH
YICHOB POEKTHOM I'PYIIIBL.

[Ipodeccuonanshoe
BOCITUTAHHE

Co3znanue yciosui,
obecrieunBaroImuX, (OPMUPOBAHKE
TBOPYECKOTO
MH)XEHEPHOT0/TIPO(heCcCHOHAIBHOTO
MBILLIEHHS], HABBIKOB OPTaHU3aI1H
KOJUIEKTUBHOU IIPOEKTHOU
nesitensHocTH (B22)

1.Mcnonbs3oBaHue
BOCITUTATEIHLHOTO MOTEHIINAJIA
JTUCIUILIAH TPO(heCcCUOHATBLHOTO
MOJIYJIS 1Tl Pa3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U TUJIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIILJICHUS, CTPEMIICHHS
CJIeI0BaTh B MPOQECCUOHATBHON
NeSATeTLHOCTH HOpMaM
MOBE/ICHHUs1, 00ECTICUNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYJIOBOH JESATENBHOCTU U
HECTy>KeOHOTO TTOBEJICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelieHus 4epe3 moArOTOBKY
TPYMIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 3a/IaHHH, peIIeHNE
KEMCOB, MPOXOXKIACHUE MPAKTUK U
noarotrosky BKP.
2.Mcnonb3oBanue
BOCITUTATEIHLHOTO MOTEHITHAIA
JTUCIUILIAH TIPO(heCCUOHATBLHOTO
MOMYJS JUIst: - (hOPMUPOBAHUS
MPOU3BOJICTBEHHOT'O
KOJIJICKTUBH3Ma B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJICJIBHBIX, TAK U TPAKTUYECKUX
3a/1a4, a TAaKXkKe MyTeM
MTOAKPETUICHUE PalliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICHCTBHS B MPOEKTHOMN
JeATEIbHOCTH SMOLIMOHATBHBIM
3¢ exToM yCrenrHoro




[TpodeccuonanpHoe
BOCITHTaHUE

Coznanue ycioBui,
obecnieunBaronux, GopMupoBaHue
po(hecCHOHATTEHO 3HAYUMBIX
YCTaHOBOK: HE MPOU3BOIHUTH, HE
KOIMPOBATh M HE UCIIOJIb30BATh
MPOTPaMMHBIC U TEXHHYECKHE
CpEeICTBa, HE IPHUOOPETEHHBIC HA
3aKOHHBIX OCHOBAHHMSX; HE HApyIIaTh
NpU3HAHHBIE HOPMBI aBTOPCKOTO
npaBa; He HapyIlIaTh TaAWHBI IEpEAAYM
COOOIIEHUH, HE TPAKTUKOBATh
BCKPBITHE WH(OPMAIIMOHHBIX CHCTEM
U ceTeil mepenaun JaHHBIX; COOMI0ATh
KOH(HICHIIMATLHOCTh TJOBEPCHHOM
uHpopmanuu (B40)

B3aUMO/JICHCTBUS, OLTYIIICHHEM
pocta o611eit 3¢ heKTHBHOCTH
IPU pacrpeesieHUU MPOSKTHBIX
3aJa4 B COOTBETCTBHH C
CHJIBHBIMU KOMIIETE€HTHOCTHBIMU
Y YMOLIMOHAILHBIMH CBOHCTBAMU
YJIEHOB MPOEKTHOU IPYIIIHL.

1. Ucnonb3oBanue
BOCIHUTATEIHHOTO MTOTEHIINAJA
muctumuine "MabopMaTrka
(OcHOBBI MpOTrpaMMHUpPOBaHHUS )",
[IporpammupoBanue (O6bEKTHO-
OpPUEHTUPOBAHHOE
IIporpaMMupoBaHue)",
"[IporpammupoBanue
(AJITOPUTMBI U CTPYKTYPBI
JTaHHBIX)" 1711 GOPMUPOBAHKS
KYJIBTYpPbI HAITUCAHUS U

o OopMIICHHUS TPOTPaMM, a TaKKe
NIPUBUTHSI HABBIKOB KOMaH/THON
paboThI 3a CUET UCTIONB30BAHUS
CHCTEM YIPaBJICHUS IPOCKTaAMU U
KOHTPOJISI BEpCHil.
2.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIIUAJA
nucuuruael "TIpoekTHas
npakTuka" st pOpMHUPOBAHUS
KYJIBTYPBI pEIICHUS
U300peTaTeNbCKUX 3aja4,
Pa3BUTHS IOTHYECKOTO
MBIIUICHUS, TTyTeM MOTPYKEHUS
CTYJICHTOB B HAyYHYIO H
WHHOBAIIMOHHYIO JIESTEIHHOCTh
WHCTUTYTA W BOBJICUCHUS B
HPOEKTHYIO paboTy.
3.Ucnonb3oBanue
BOCTIMTATEIHLHOTO MOTEHIINATA
PO HIEHBIX TUCIUATIINH TS
(hopMUpOBaHUS HABBIKOB

M (POBOM THTHUEHBI, a TAKIKE
CHCTEMHOCTH U THOKOCTH
MBIIIUTIEHUS, TOCPEICTBOM
W3YYCHHS] METOJIOJIOTHUECKUX U
TEXHOJIOTHYECKAX OCHOB
obecrnieyeHns THPOPMALIMOHHOM
0€30MacHOCTH U
K1OepOe30MacHOCTH MU
BBITIOJTHEHUH H 3aIUTE
PE3yNbTAaTOB YUeOHBIX 3a/laHUH U
1abopaTOPHBIX padoT MO
KpUnTorpaguueckuM MeTo1aM
3aluThl HHQOPMALIUY B




KOMITBIOTEPHBIX CHUCTEMaX U
cetsix. 4. Mcnonbs3oBanue
BOCIHTATEIHHOTO MMOTEHIINANA
muctumuiae " "MapopmaTika
(OcHOBBI MporpaMMHUpPOBaHUs )",
[IporpammupoBanue (O6bEKTHO-
OpPUEHTUPOBAHHOE
IIporpaMMupoBaHue)",
"[IporpammupoBanue
(ANTOpUTMBI U CTPYKTYPBI
JTaHHBIX)" 17151 GOPMUPOBAHKS
KYJIBTYpBI O€3011aCHOTO
IPOrpaMMUPOBAHUS TOCPEACTBOM
TEMaTHUYECKOTO aKIIEHTUPOBAHUS
B COJICP’KaHUU AUCLUILIMH U
y4eOHBIX 3aJaHHi.
5.Mcnonb3oBanue
BOCITUTATEIHHOTO MOTCHIINANIA
nucuuruinHbl "l[IpoekTHas
npaktuka" st GOPMHUPOBAHUS
CUCTEMHOT'0 TIOJIX0/1a 110
oOecrieyeHnto nH(HOPMAITMOHHOH
0€30MacHOCTH U
K10ep0e30MacHOCTU B PA3INYHBIX
cdepax AedaTeIbHOCTH
IIOCPEACTBOM UCCIIEJIOBAHUS U
MEPEHATHS OMbITA TOCTAHOBKU U
pENICHUS HayYHO-TIPAKTUICCKUX
3a/1a4 OpraHu3alusIMu-
MapTHepamH.

S. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI

Paznensl yueOHON AUCIMITIIMHBL, UX 00BEM, CPOKU U3y4eHUSI U (OPMBI KOHTPOJIS:

Ne HaumenoBanue %
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6 Cemecmp
1 MHorocioiiHsle 1-8 16/16/6 K.p-7 25 K-8 3-T1K-1,
HEHPOHHBIC CETH (20) V-TIK-1,
B-TIK-1,
3-TIK-1.2,
V-TIK-1.2,




B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-11K-2,
V-TIK-2,
B-TIK-2,
3-I1K-11,
V-1IK-11,
B-TIK-11

2 | [Ipumenenue 9-15
HEUPOHHBIX CETe s
pELICHUS] TPUKIIATHBIX

3aJa4
TAHHBIX

00paboTKu

14/14/9

T3-11
(30)

35

KH1-15

3-11K-1,
V-TIK-1,
B-IIK-1,
3-I1K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-11,
V-1IK-11,
B-I1K-11

HUmoeo 3a 6 Cemecmp

30/30/15

60

KonTtpoubHbie
Meponpusituss 3a 6
Cemectp

40

V-TIK-1.2,
3-T11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-11,
V-1IK-11,
B-I1K-11

* COKpAIICHHOC HAUMCHOBAaHHUEC (bOpMLI KOHTPOJIA

*

(nn) sK3amMeH

COKpaH_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3aCJIOB:

* CyMMa MAaKCHMAJIbHBIX OamnoB JOJDKHa OBITh paBHa 100 3a CCMECTpP, BKJIHOYasA 3a4CT U

Oo6o3navenue | [loiHOe HAMMEHOBaHUE
13 JlomarHee 3aaHue
KN KoHTpoJb 110 uToram

K.p

KonTposnpHas pabota




‘ 3auer

KAJIEHJIAPHBIN ILTAH

Henean

Tembl 3ansaTuii / Conepxanue

Jek.,
qac.

Ip./cem.,
qac.

Jao.,
qac.

6 Cemecmp

30

30

15

1-8

MHoroc/0iiHble HEHPOHHbIE CeTH

16

16

6

1-4

MartemaTu4eckasi MOJeJIb HCKYCCTBEHHOT0 HeiipoOHa M
MHOT'0CJIOIHOM HepOHHOM ceTu. MeToa 00paTHOrO
pacnpocTpaHeHusi OINOKH.

OOuue cBepeHus 0 GQyHKIMOHUPOBAHUU OMOJIOTHYECKOTO
HelpoHa, OMOJIOTUYECKH HHCIIMPUPOBAHHBIE MOJIEIH,
HCKYCCTBEHHbIN HEHPOH, 0COOEHHOCTH HEHPOCETEBOI
TEXHOJIOTUH, 00JIaCTH IPUMEHEHUSI HEUPOHHBIX CETEH, METO
«YEPHOTO SIMKa» U «MATKHE BBIYMCICHUS», OCHOBHBIE BEXU B
HCTOPHUM Pa3BUTHUS TEOPUH HEUPOHHBIX CETEH.

O030p OCHOBHBIX apXUTEKTYp HEMPOHHBIX CETEH: OT
3JIEMEHTAPHOTO MEPCENTPOHA JI0 TITYOOKHX HEUPOHHBIX CETEH,
Y IIPUHIIMIIOB UX 00Y4EHUs: 00y4YEeHUE C yUUTeIeM U
caMo00y4eHHUE.

MaremaTtnueckas MOJIeIb UCKyCCTBEHHOTO HEUPOHA,
AKTUBALIMOHHbIE XapaKTEPUCTUKU HEUPOHOB, CTOXACTUYECKUI
HEHPOH, HEUPOHHBIE CETU IIPSIMOIO PACIPOCTPaHEHMS,
MaTeMaTH4YecKast MOJIeJIb MHOTOCJIOMHOM HEUPOHHOU CETH,
YHHUBEpCaJIbHAsl alllIPOKCUMALlMOHHAs TEOPEMa, HEMpOHHAas
CEeTh KaK YHUBEPCAJIbHbBIN allpOCKUMATOP.

Data-driven u model-based moaxos! kK MOCTPOCHUIO MOJETIEH,
(GyHKIUS IOTEPh, TEOPETUUECKUIM U SMIUPUUYECKUIN PUCK,
IIPUHLIMIT MUHUMHU3ALHN SMIIMPUYECKOTO PUCKA, IOCTAHOBKA
3a/1a4i 00y4eHHs] MHOTOCJIOMHOM HEHPOHHOM ceTu.
OcHOBHBIE KJacChl 331a4, PEIIAEMbIX C TOMOIIBIO
MHOT'OCJIOMHBIX HEHPOHHBIX CETEU: perpeccus u
KJaccuukanus, KBagpaTuyHas (yHKIUS OTEPb,
CTaTUCTUYECKUH B3I HA 337a4y Kilaccu(uKaluu,
BEPOATHOCTHASI MOZEIIb JAHHBIX, OLICHUBAHKE [TaPAMETPOB
MOJIEJIH, METOI MAKCUMAJILHOTO TIPaBa0No00usI, OnHapHas U
KaTeropuajibHasi KpOCC-3HTPOIUS.

Pacuér rpaguenTa @pynkuuu norepsp, chain rule, meron
oOpartHoro pacnpoctpanenus omnoku (backpropagation
algorithm), nBOiCTBEeHHBIEC TOTEHITMAIBI HEHPOHOB, CETh
00paTHOr0 PacHpPOCTPaHEHUs!, TPAJUESHTHI KBaIPATUUHOM
(GYHKIIMU IOTEPb U KPOCC-IHTPOIUH.

Bcero ayuTopHBIX 4acoB

8

IE

|2

Ownnaitg

0

0

0

Metoabl 00y4eHus1 HEHPOHHBIX ceTeil

I'paguentHrie MeToabl 00yueHus. [IpocToit rpaaueHTHBIH
METOJ, METOJ| HAUCKOPEMILIETO CIyCKa, FPaAMEHTHBIN METOJ C
MOMEHTOM, MeTol HectepoBa, MeTO CONPSKEHHBIX
I'paJIME€HTOB, TapaMeTPbl METO/10B, OCOOEHHOCTH,
MIPEUMYILECTBA U HETOCTATKH METO/IOB.

Mertoabl 00ydeHus ¢ aganTuBHBIM I1arom. [loaxoas! k
YIPaBJIECHUIO CKOPOCThIO O0YUYEHHs: IPOrPaMMHOE U

Bcero AYJJUTOPHBIX YaCOB

8

|8

| 4

Ownnaitg

0

0

0




aJlanTHBHOE U3MEHEHHUE CKOPOCTH, learning rate decay,
metoabl AdaGrad, RMSProp, AdaDelta, Adam, RProp,
rapaMeTpsl METOJIOB, 0OCOOCHHOCTH, IPEUMYIIIECTBA U
HEJOCTATKHU.

MeTo/ CTOXaCTHYECKOTO TPaIueHTa: OCOOCHHOCTH,
MIPEUMYIIIECTBA U HEJAOCTATKH, 3110Xa 00YUEHHUS, PEKUMBI
o0y4deHUsI HEHPOHHBIX CETEH: MAKETHBIN, CTOXaCTHYCCKHIA,
mini-batch, npakTuveckue peKOMEHIAIMH 110 BEIOOPY pa3Mepa
mini-batch'a.

Meroapl 06ydyeHus 2-ro nopsiaka. Meroa Herorona-Padcena,
KBaJIpaTHYHAs allIPOKCUMAITUSI KpUTepusi 00ydeHusl, KBa3H-
HBIOTOHOBCKHUE MeTO/bl, MeToA JleBeHOepra-Mapkapara,
meTon BFGS, 0coO0eHHOCTH HCITOIE30BaHUS METOI0B 2-TO
TopsiAKa )11 00y4eHUs HeUPOHHBIX CETEH.

Nuannmanusanys napameTpoB HEUPOHHOM CETH.
HNudopManinoHHbII TOTOK B HEUPOHHOM CeTH M MpodieMa
WHUITUATA3AIAA CHHAITHYECKUX KOI(PPHUIMCHTOB,
C)KMMAIOILUINCS U pacXoauiics HH(GOpMallMOHHbIE IOTOKH,
npo0ieMa 3aTyXarollero rpaluenTa, MeToj XaBbepa
WHULMAIM3AIIY TapaMETPOB CETH.

IIpuMeHeHne HEIPOHHBIX ceTel AJIs pelIeHus
NMPUKJIATHBIX 327124 00pa00TKH TAHHBIX

14 14 9

O0o00menne TaHHBIX B HEHPOHHBIX CETAX

CrocoOHOCTh HEHPOHHOM CeTH K 0000IIeHHIO, TepeodyUYeHHe,
o0yyJarormasi, BaJTMIallMOHHAS U TECTOBAsI BRIOOPKH, PUCK IS
KBaJ[paTUIHOM (QYHKIIUH [IOTEPh, pa3iioxkeHue bias-variance,
CBSI3b CJIO)KHOCTH HEHPOHHOU CETH M CIIOCOOHOCTH K
0000111eHHIO.

Or1eHKa TOYHOCTH HEMPOCETEBOM MOJIETTH, KPOCC-BaJIUIAIIHs,
meron Monre-Kapio, k-fold, holdout, leave-one-out kpocc-
BaJIM1allus, CTpaTU(UKaLKs BHIOOPKYU MpU KpOcC-BaluAalluu,
BHYTPEHHS KpOCC-BaIUAALINS.

[Tonxo/bl K MOBBIIIEHNIO0 00001Iat01IEel CTOCOOHOCTH
HEUPOHHOW CETH, METOMBI PETYJIAPU3ALUU HEHPOHHBIX CETEM,
L1 u L2 perynspu3zanus BecoB, 0TOOp MPU3HAKOB IIPU
00y4eHUH HEMPOHHOW CeTH, paHHUM OCTAHOB MPOLETyPhI
oOyueHus1, ayrMeHTallus JaHHbIX, UHBEKIUS IIyMa.

Wnes dropout-perynsipuzanuu cioéB HEMPOHHOH CETH,
oOyuenue dropout-cnosi, dropout kak KpaltHUM ciydait
0arruHra, npobiemMa cMeleHnss THPOPMAIMOHHOTO OTOKA B
HeHpoHHBIX ceTsx (internal covariate shift), unes batch-
HOpMaJTM3alluK CKPBITHIX CJIO0EB HEMPOHHOM ceTH, 00ydeHue
batch normailzation-cnos, oOpatHoe pacripocTpaHeHHe
omnOku yepes batch normailzation-cioii.

Bcero ayuTopHbIX 4acoB

8 |8 | 4

Onnaity

0 0 0

11-15

IIpumeHeHne MHOTOCTOMHBIX HEPOHHBIX ceTel sl
pelIeHust NPUKJIAAHBIX 32124 00pa00TKH JaHHBIX
[IpenobpaboTka JaHHBIX, UCIIOJIb3YEMBIX JJI TOCTPOCHHUS
HerpoceteBoii Moaenu. [Ipuniun GIGO, ciocoObt
peaoOpabOTKM TaHHBIX: OYUCTKA JJAHHBIX, MHTETPAIIHS
TaHHBIX, PEAYKIUS JaHHBIX, TPe00pa30oBaHNe JaHHBIX,
«TPSI3HBIE» TaHHbIE U METO/Ibl OYMCTKH JIAHHBIX, YCTPAHEHUE
BbIOPOCOB U BOCCTAHOBJICHUE MPOIYIIEHHBIX 3HAYEeHUH B

Bcero ay1uTopHbIX 4acoB

6 IG |5
Oumntaiia
0 0 0




JTAHHBIX.

Nnxenepus nmpusHakoB (feature engineering), moaxoIbl K
(hOpMUPOBAHHIO PU3HAKOB: KOHCTPYUPOBAHUE TIPU3HAKOB
(feature construction), BeIIeTIeHUE Ipu3HaKoB (feature
extraction), oToop nmpusHakoB (feature selection), oOyuenue
npu3HakoB (feature learning).

OO01mmas cxema moCTPOCHUS HEHPOCETEBOW MO, BBIOOD
apXUTEKTYPhl HEHPOHHOM CETU M METO/1a 00YUEHHUS, TOIXO/IbI
K HACTPOMKE runep-napaMeTpoB HEMPOCETEBON MOEIIH U
MeToJ1a o0yueHus, 00yuyeHue U Baualus HeHpoceTeBoi
MOJIETIH.

TecTupoBanue HEMpOCETEBOM MOIEIN, OLICHKA KaueCTBa
pEeIICHNUs 3a/1a4 PErPECCHH U KIIacCU(PUKAIINH,
CTaTUCTUYECKUI aHaU3 OIIMOOK perpeccuu, MaTpuiia
omuO0K HelpoceTeBoro kinaccudukaropa, ROC-ananus
HelpoceTeBoro kiaccupukaropa, pacuet nokaszarens ROC
AUC.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I10THOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuasl

AM Aynuo-marepuanbl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTepakTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xanue
6 Cemecmp
1-4 Cerb XeMMHUHTa
Cetp XeMMuHTa
5-8 IIpumeHeHne MHOTOCIOMHBIX CeTel IS pelleHusI 3a1a4 perpeccuu
[IpruMeHeHre MHOTOCIIOMHBIX CETEN ISl PEIIEHU 3a7]a4 PErpecCum
9-12 IIpumeHeHne MHOTOCTIOMHBIX ceTel VI peleHus 3a1a4 KJIaccupukanun
[IpuMeHeHre MHOTOCITOMHBIX CeTeH ISl perieHus 3a/1a4 KIacCu(UKaIum
13-15 | Camoopranmsywmuecs kapTbl Koxonena

Camoopranuzyronuecs: KapTbl KoxoHeHa

TEMBI [TIPAKTUYECKUX 3AHATUI

Henesan | Tembl 3ansaTuii / Coaepxxanue
6 Cemecmp

1 MaremaTudeckas MoJeJIb M (PYHKIMOHAJIbHbIE CBOMCTBA TEXHUYECKOI0 HEHPOHA
Matemaruueckas Mojiedb M (YHKIIMOHAJIbHBIE CBOMCTBA TEXHUYECKOT0 HEHpPOHa

2 Peanusanms 0yJieBbIX PYHKIMI HA HEHPOHHBIX CETHAX




Peanmzanus OyneBbIX QYHKIMN Ha HESMPOHHBIX CETIX

3 CeTb XeMMHHT2
Cetp XemmuHra
4 Knaccupukauus JaHHbIX HA HEHPOHHBIX CETAX
Knaccudukanus 1aHHBIX Ha HEHPOHHBIX CETSIX
5 IIpaBuia Xeo66a u Yuapoy-Xodpda
ITpaBmia Xe66a u Yunpoy-Xodda
6 MeToa 00paTHOIO pacnpoCTPaHEHUsI OIIUOKH
MeTto 00paTHOTO pacpOCTPAHEHUs OINOKU
7 MeTo1 00paTHOTO0 pacnpocTPpaHeHHsl OIMOKY BO BpeMeHH
Metoa 06paTHOro paclpoCTpaHEeHUs OITUOKH BO BPEMEHU
8 KonTpoabHasi padora
KonTponbnas pabota
9 IIpuMeHeHne MHOTOCTOIHBIX HeliPOHHBIX ceTeil /151 peleHusI 32124 00padoTKU
AAHHBIX
[IpuMeHeHre MHOTOCJIONHBIX HEHPOHHBIX CETEH JUIsl pelieHus 3a/1a4 00padOTKU JaHHBIX
10 Cerp Xonpuiaga
Cetp Xondunga
11 Camoopranmsywmmecs kaptbl Koxonena
Camoopranusyronuecs: Kaptbl KoxoHeHa
12 CeTb BCTPEYHOI0 PaCNpOCTPAHEHUS
CeTb BCTPEUHOr0 pacIpOCTPaHEHUs
13 CBepTroyHbIe HEHPOHHbIE CeTH
CBepTouHbIE HEHPOHHBIE CETH
14 I'ay6okoe o0yueHne u nmepeHoc 3HAHUIA
I'mybokoe 00ydeHre 1 IepeHOC 3HAHUI
15 KonTpouabHnas padora

KonTtposnbHas pabota

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

3aHaTus MMPOBOJATCA 10 KJIACCUYECKOM CHUCTEME UTCHUS J'IGKIII/II\/'I " IpOBCACHUA MPAKTUICCKUX

3aHATUH.

Heckonpko TeM KypCa CTYACHTBI OCBAMBAIOT CAMOCTOATCIBHO, HUCIIOJIb3Yys MPCAOCTABJICHHBIC
MCTOAUYCCKUC MAaTCpUaJbl. KOHTpOHB CaMOCTOSITEIBLHOMI pa6OTLI n OCBOCHHA H3y‘16HHOI>i TCMBI
MMpOBOAUTCA HAa CCMUHAPCKOM 3aHATHUH. B ponecce KOHTPOJIBLHOTO OIpocCa (KO) KaXKIbIN CJIylIaTeib
AOJDKCH OTBCTUTH Ha BOIIPOCHI NPCHIOAABATCIIA WKW IMPOBECTHU KPATKHUE PACUCTHI IO NPCIJIOKCHHBIM

3agadamM. Pe?:y.]'H)TaTBI KOHTPOJIBHOI'O OIIpOCa MaruCTpaHTOB OLICHUBAIOTCA B Oamnax.

21.]'[5[ IMMOJIYYCHHS HABBIKOB AHAIWUTHYCCKUX PACUCTOB CTYACHTaAM CXCHCACIBbHO BBIIAIOTCA

3a/lauM JUIg CaMOCTOSITENIbHOM JomaliHed paboTel. Pe3ynbTaThl pemieHus 3ajad KOHTPOJIUPYIOTCS B

AYAUTOPUHN HA MPAKTUUCCKHUX 3aHATUAX.
B teueHue CEMECTPa MPOBOAATCA 4 KOHTPOJIBHBIC pa60TBI 10 BCCM pa3JiciiaM Kypca.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

DoHJ OLIEHOYHBIX CpCACTB 10 JUCHUIIIINHEC obecreynBaeT IMPOBECPKY OCBOCHUS IJIAHUPYCMbBIX
PE3YyJIbTAaTOB 06yquI/151 (KOMHCTGHI_II/Iﬁ n Hux I/IHI[I/IKaTOpOB) MoCcpeaACTBOM MepOHpI/IHTI/Iﬁ TCKYHLICTO,

pPyOEKHOTO ¥ TPOMEKYTOUHOT'O KOHTPOJIS TT0 JUCITUTUTHHE.



CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUHUSMU U (opMaMu KOHTPOJS HMX OCBOCHHUS

Ipe/CTaBIICHA B CIEAYIONIEH TabIuLe:

KOMlIeTeHIII/IH I/IH)II/IKaTOPLI OCBOCHUA ATTeCTaII]/IOHH()e MeponpusiTue
(KTI 1)

TIK-1 3-TIK-1 3, KI-8, KU-15, k.p-7, 13-11
V-TIK-1 3, KU-8, KU-15, k.p-7, 13-11
B-TIK-1 3, KU-8, KU-15, k.p-7, 13-11

TIK-1.2 3-TIK-1.2 3, KI-8, KU-15, k.p-7, 13-11
V-TIK-1.2 3, KU-8, KU-15, k.p-7, 13-11
B-TTIK-1.2 3, KI-8, KU-15, k.p-7, 13-11

TK-1.3 3-1IK-1.3 3, KU-8, KU-15, k.p-7, 13-11
V-TIK-1.3 3, KI-8, KU-15, k.p-7, 13-11
B-ITK-1.3 3, KU-8, KU-15, k.p-7, 13-11

TIK-2 3-TIK-2 3, KU-8, KU-15, k.p-7, 13-11
V-TIK-2 3, KU-8, KU-15, k.p-7, 13-11
B-TTK-2 3, KU-8, KU-15, k.p-7, 13-11

TK-11 3-TIK-11 3, KU-8, KU-15, k.p-7, 13-11
V-TIK-11 3, KU-8, KU-15, k.p-7, 13-11
B-TIK-11 3, KU-8, KU-15, k.p-7, 13-11

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPHUSITHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCUMAaJILHOTO Oajuia BKIIOUMTEIHLHO. MTOroBas arrecramus o JUCHUIUIAHE oreHuBaercs mo 100-

0aJUIbHOM IIKae W MpeACTaBIsIeT co00i cCymMMy 0aiioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJTHEHUU

3aJaHuM B paMKax TEKYIICTO U TPOMCIKYTOYHOT'O KOHTPOJIA.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

Cymma OamnoB

OreHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

TpeGoBanus K ypOBHIO OCBOCHUIO
y4eOHOM TUCITUTLINHEI

90-100

5 — «omauunoy A

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJICHTY,
€CITH OH TITyOOKO U TMIPOYHO YCBOMII
HpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOIMHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopoutoy

65-69

60-64

OI11eHKa «XOPOIII0Y» BHICTABISCTCS CTYICHTY,
€CJIM OH TBEP/I0 3HACT MaTePHa, IPAMOTHO U
10 CYIIECTBY M3JIaraeT ero, He JA0IycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

3_
«Y0081€MBOPUMENLHOY E

OLieHKa «yI0BIETBOPUTEIHHOY
BBICTABJISIETCA CTYJIEHTY, €CJIM OH UMEET
3HaHUA TOJBKO OCHOBHOT'O MaTepuaia, HO He
YCBOMJI €T0 JIeTanel, 1omycKkaeT HeTOYHOCTH,
HEJ0CTATOYHO MPaBUIIbHBIE HOPMYIUPOBKH,
HapylUIeHUs JJOTUYECKOHN
MOCIEA0BATEIBHOCTU B U3J10KECHUHU
MPOrPaMMHOI0 MaTepuara.




OI11eHKa «HEY0BICTBOPUTEIHHON
BBICTABJISIETCS CTYICHTY, KOTOPBI HE 3HACT
3HAYUTENLHON YaCTH POrPaMMHOTO

9_ Marepuara, JI0IMyCKaeT CyIleCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBmio, oreHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 004 M71 JIaGopaTopHBIii IpaKTUKYM 110 Kypcy "BBenenue B Teopuio HEHpOHHBIX ceTeit” :
[epbununa M.B., Mumynuna O.A., Tpopumos A.I'., Mocksa: MU®DU, 2007

2. O1 Y-45 [IpumeHeHne NCKYCCTBEHHBIX HEMPOHHBIX CETEN M CUCTEMBI OCTATOYHBIX KJIACCOB B
kpunrorpaduu : yaedHoe nocodue, Jlappunenko U. H. [u ap.], Mocksa: ®uzmarnur, 2012

3. DU K 75 Camoopranu3syoomuecs KapTsl : yaeoHoe nocooue, Koxonen T., Mocksa: Jlaboparopust
3Hanuii, 2017

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 004 K84 VckyccTBeHHbIE HEMPOHHBIE CETH : TeOpHs U npakTuka, Kpyrinos B.B., bopucos B.B., M.:
I'opsiuas nuHuMs - Tenekom, 2002

2. 004 E41 HelipokOMIIBIOTHHT U €T0 IPUMEHEHHs B SKOHOMHKE U Ou3Hece : Y4el. mocobue, Exon
A.A., Wymckuit C.A., M.: MUDU, 1998

3. 004 O-75 Heiiponnsle cetu a1 00padboTku uHpopmarui : , OcoBckuii C., MockBa: @UHAHCH U
cratuctuka, 2004

4. 004 I'67 HeitpoHHble ceTH Ha nepcoHalbHOM KommbioTepe : , Poccue I.A., 'opbans A.H.,
HoBocubupck: Hayka, 1996

5. 004 M42 Heiiponnsie cetu. MATLAB 6 : , [loremkun B.I'., Measenes B.C., M.: [luanor-MHU®OU,
2002

[NPOI'PAMMHOE OBECIIEYEHMUE:

CrenranbHOe MporpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/




9.  MATEPHUAJILHO-TEXHWYECKOE OBECNEYEHME YUYEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UISA CTYJAEHTOB

B kauectBe oreHo4yHOro cpeacrBa ucnoibdyercs 100 OambHas cemecTpoBas CHUCTEMA,
YUUTBIBAIOIIAs OCEIIAeMOCTh 3aHATUN, aKTUBHOCTb (BBIIIOJIHEHUE JOMAITHUX 3aHSTHI), BBIIIOJIHEHHE
TEMaTUYECKHX JOMAIIHUX 3a/laHui 10 KaXKOMY pa3fieny, KOHTPOJIbHO-TECTOBas paboTa Mo KaxaoMy
pazneny. Kaxplii pa3aen npoXoauT aTTecTalHo.

Wroroseiit 6ain 3a paznen (K) popmupyercs ciemyronmm od6pazom:

MOCEIAeMOCTh CEMUHAPCKHX 3aHATUH (eKeHenenbHo) He meHee 80% +2 Gamna

He meHee 50% +1 6amn

meHee 50% 0 6amioB

3 — BemoniHeHus Tematudeckoro /I3 (mo kaxmomy pasaeny)

Brimonaeno He menee 80% +3 GamioB

Beimonaeno He menee 50% +2 Gamna

Beimonaeno menee 50% 0 6amtos

KP - xoHTpOsBHO-TECTOBAs paboTa (MPOAOKUTEIBHOCTD — 2 a/uac

(mpoBoauTcs B aynutopun) BemonaeHno e menee 90% +8 6amion

Boinonneno ot 70-10 89% +6 6amios

Boinonneno ot 40-10 69% +4 6amia

Menee 39% 0 GamnoB

KN — arrecranus pasgena (KOHTpodb mo utoram) Pasmen arrectyercs, eciu HaOpaHO He
MmeHee 60% O6amioB

ITo 1 u 2 pa3nenam opranusyercd 1o 1 nepecaade Ha 3a4ere.

CamocTtosTenpHas paboTa CTyAeHTa BKiItouaeT: [[oBTOpeHre TeOpeTHUeCKOTro MaTepuana —

Bemoanenue /13

Bemonunenue T/13

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

JIeKIIMOHHBIN KypC CTPOUTCS CIAEAYIOLUIUM 00pa3oM.

BBoaHas 4acTh NOCBSIIIHA OCHOBHBIM IOHATHSIM TEOPUH HEMPOHHBIX CETEU, BBOJUTCS MOHITHE
HEHWpOHA, pPACCMATPUBAIOTCA OCHOBHBIE THUIBI AKTUBALMOHHBIX  XAPAKTEPUCTHK  HEUPOHOB
(rerepMHHMpOBaHHAs, CTOXaCTHYECKas, COpPEBHOBATEIIbHAsA), IIPUBOIATCS IIPUMEPBL.
PaccmarpuBaroTcss 0cOOEHHOCTH HEWPOCETEBOM TEXHOJOTMH, OCHOBHBIE TUIBI 3ajad, JJIs PELICHHUs
KOTOPBIX 3P (PEKTUBHO MPUMEHEHUE HEHPOHHBIX CeTEH.

PaccmarpuBaeTcs mareMarudeckass MOJEIb MHOTOCIOWHOM HEMPOHHOM CETH, BBOISATCS
OCHOBHBbIE 000O3Ha4YeHMsI, PUCYETCSl CXeMa MPSMOI0 pacHpocTpaHeHus curHana. PaccmarpuBaroTcs
METOJIbl ONTUMH3ALUU TapaMeTPOB MHOTOCIIONHONW HEHPOHHOH ceTu, ocoboe BHUMaHHE YAensercs
IpaJUeHTHBIM METOJIaM MEPBOro MOPsi/IKa, U3J1araloTCsi OCHOBHBIE HIeU U (POPMYJIbI METO/I0B BTOPOTO
nopsika. B aTom paznene He0OX0IMMO pacCMOTPETh METOJT OOPAaTHOT'O PACIPOCTPaHEHUs U pa300paTh
npuHIUN e€ TocTpoeHuss Ha mnpumepe. [lokazaTh 3¢ (EeKTUBHOCTH MeETOAa IO CPaBHEHHUIO C
KJIACCHYECKUM CIIOCOOOM pacyéra MpOU3BOIHBIX.



Crnenyromas TemMa IMOCBSIIEHA NPAKTHYECKOMY IPUMEHEHHUI0O MHOTOCIONMHBIX HEHPOHHBIX
cereii. 37ech HEOOXOAMMO pacCMOTPETb OCHOBHBIE THIBI 3aj[ad, pEIIaeMbIX C IOMOIIBIO
MHOTOCJIOMHBIX HEHPOHHBIX CeTei, 0cob0oe BHUMAaHUE YACTUTh 3aJadaM alpOKCHUMAIUH,
MPOTHO3UPOBAHMA M Kiaccu(uKanuu JaHHbIX. [loka3aTh MPUHIMIHATBHYIO BO3MOXKHOCTH PEIICHUS
9THUX 3a7a4 C ITIOMOILIBI MHOTOCJIOMHBIX HEMPOHHBIX CETEH.

Jlanee paccMaTpuBarOTCsl MaTEMaTHYECKHE OCHOBBI HEHPOHHBIX ceteit Xomndwina. [TpuBoasTcs
OCHOBHBIE ITOHATHS, BBOJAUTCS MaTeMaTH4yecKast MOJiesib ceTu. B 3ToM pa3nene Heo0X0AUMO 10Ka3aTh,
410 ceTh XoIm(uijaa, HACTPOCHHAs Ha OJUH 00pasel, cIOCOOHA ero 3allOMHUTh U HalTH, MCIIOJIB3Ys
acCOLIMATUBHYIO MaMATh. Takke IOKa3aTh, 4TO y ceTh XOMm(uiaa, HACTPOEHHOW Ha HECKOJIBKO
00pa3uoB, BO3MOXHO BO3HHKHOBeHHE 3(pdekra "nmoxnoi mamsatu". ChopMyaupoBaTs TEOpeMy O
KOHEYHOCTH IIEPEXOHOI0 MIPOLecca U IPUBECTH €€ J0Ka3aTeIbCTBO.

Hanee paccmarpuBaroTcst camooOyuaromuecss cetd Koxonena. 3pech  HE0OXOIMMO
copMynHpOBaTh MOCTAHOBKY 3a/layd KJIACTEPHU3AIMM JaHHBIX, OOpaTUTh BHUMAaHHE HA Pa3HUIYYy B
IIOCTAHOBKAX 3ajlay KJacCU(UKALUU U KJIaCTepU3alUH IaHHbIX, JaTh 0030p U3BECTHBIX KJIACCUYECKUX
METOJOB KJlacTepu3aluu. PaccMoTpeTb OCOOCHHOCTH INMpHMeHeHHsl HelpoHHOM cetu KoxoHeHa u
kapTel KoxoHeHa Juig pemieHusl 3ajayd KiacTepus3anuu. PaccMoTperh MeTox caMooOydeHus ¢
YTOMJIIEMOCTBIO KaK METO/I YCTPAHEHUS HEraTUBHBIX 3(PEKTOB Npu HEHPOCETEBOI KiIacTepU3aLIH.

B nuHellHOM IUCKPUMHHAHTHOM aHAJM3€ PacCMaTpPUBAIOTCS OCHOBHBIE IOHSTHS, 0c000€
BHUMaHUE YJENAETCs NPUMEHEHUI0O HEHpOHHBIX ceTell ¢ IKECTKUMHM  aKTUBAllMOHHBIMU
XapaKTepUCTUKU JUIsl PELIeHUs 3ajad JUCKPUMMHAHTHOTO aHanu3a. BBoauTcs MmaTemaTtuyeckue
MOJIETIM 3JIEMEHTApHOTO IIEPCENTPOHA M MHOTOCIOHHOro IepcentpoHa. B naHHoMm pasznene
HE00X0/UMO Y/EIUTh BHUMaHUE MpaBUJIaM MOCTPOCHMS MEPCENTPOHOB U MpPaBUIaM UX OOy4YEHMS —
npaBmity Xe00a u npasuiny Yuupoy-Xodda.

ABTOP(BI):

TpodbumoB Anekcannp ['eHHanbeBHY, K.T.H.



