MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

HanpagjieHue noaroroBku/cnenuajabHocTh: 27.04.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: YipaBjieHre 1 HHPOPMATHKA B TEXHHYECKHX CHCTEMax
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HEUWPO-HEYETKHE CUCTEMbI YHHPABJIEHUS U JUATHOCTUKH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

1 cemecTp - 16 yacoB;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

1 cemectp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JlaGopaTopnasi pabora
HNHTepBbIO

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

1 cemectp - 0,3 yaca;

Mockgsa 2020




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

Bnageney, KOCUHCKUIA M.10.

WaeHTudHKaTop Rba98e131-KosinskyMY-7538ec4f

M.IO.
Kocunckuin

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens

(mozmycs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

(pacmudpoBKa MOIIHCH)

o Bnageneyu bobpsikos A.B.
06pa30BaTeJILHOI/I IIporpamMmabl NaeHTUdMKaTOP R2c90f415-BobriakovAV-70dec1fg A.B. BO6pﬂKOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIO/TIHACH)

3aBeyIOIIMI BBITYCKAIOIICH

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnageneyu bobpsikos A.B.
Ka(bez[pbl WaenTudmKaTop R2c90f415-BobriakovAV-70dec1fd A.B. BO6pﬂKOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOeHUS] NUCHHUILUIMHBI. U3YYEHUU OCHOB TCOPUHM HEYETKHX MHOXKECTB, MCKYCCTBEHHBIX
HEHUPOHHBIX CETEH, HEUPO-HEUETKUX CHUCTEM, IEHETMYECKUX aITOPUTMOB Ul IOCIEAYIOUIEr0 HX
MCIIOJIb30BaHMUs KaK B U3yYEHUU JUCLMILIMH MaruCTEPCKON MPOrpaMMsl B MOCIEAYIOIUX CEMECTpax, TakK
¥ Ha IPAKTUKE NPU PEIICHUH 33/1a4 JTUArHOCTUKU M Pa3pabOTKU CHCTEM aBTOMATUYECKOTO YIPaBICHUS

3agauu AMCHMIIINHBI

- U3ydeHue 0a30BBIX MOHATUI TEOPUH HEUETKUX MHOKECTB, UCKYCCTBEHHBIX HEHPOHHBIX CETEH,
HEUPO-HEUETKUX CUCTEM, TEHETUYECKUX aITOPUTMOB;

- OCBOEHHUE OCHOBHBIX aJITOPUTMOB UCIIOJIb30BaHUS TEOPUU HEUETKUX MHOKECTB, HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH, HEMPO-HEYETKUX CUCTEM, TEHETUYECKHUX aJITOPUTMOB;

- IpUOOPETEHNE HABBIKOB ITIOCTPOEHMSI U JUarHOCTUKU CUCTEM aBTOMATUYECKOTO YIIPABIICHUS C
MCIIOJIb30BaHUEM TEOPUH HEYETKUX MHOYKECTB, HCKYCCTBEHHBIX HEHPOHHBIX CETEH, HEHPO-HEYETKUX
CUCTEM, TEHETHYECKUX AJITOPUTMOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-1 Crnocoben
IIPOEKTUPOBATH
IporpaMMHO-aIllIapaTHbIE
KOMILIEKCHI JIJISI CUCTEM
aBTOMAaTu3anuu 1
yIpaBJICHUS

N-1nk-1 JlemoHCcTpUpYyeT
3HaHUE COBPEMEHHbIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUH, TEXHOJIOTHH
MPOCKTHPOBAHUS
IPOrpaMMHOr0 00ecrieueHus U
anmnapaTHO-TEXHUYECKUX
CPEZCTB ISl PELIeHUs 3a1a4
aBTOMATHU3AlMK U YIIPaBICHUS
B TEXHUUYECKUX U
OpraHU3alMOHHO-TEXHUYECKHUX
cucTemax

3HATh:
- IPEANOCHUIKM BOSHUKHOBEHUS U
OCHOBHBI€ IMOHATHUS TEOPUU
HCKYCCTBEHHBIX HEHPOHHBIX CETEM;

- COBPEMEHHbBIE METO/Ibl IPUMEHEHUSI
HMCKYCCTBEHHBIX HEMPOHHBIX CETEH I
pelIeHus 3a/1a4y JUarHOCTUKHU U
YIIPaBJICHUS;

- COBPEMEHHBIE METO/IbI IPUMEHEHHUS
arrapara TeOpUU Fr€HETHYECKUX
AJITOPUTMOB JUJIsl PELICHUS 3a1a4
JIMATHOCTUKHU U YIIPABJICHUS.

YMETB:
- BBIOMPATh METO/IbI peleHHs 3a]1a4

YIIPABJICHUS U JUATHOCTUKH C IIOMOIIBIO
anmnapara TEOpUU HEYETKUX MHOKECTB;

- IPUMEHSTH 3JIEMEHTHI TEOPUU HENPO-
HEYETKHUX CUCTEM I PELICHUS 3a1a4
JIMarHOCTHKH U YIIPABIICHHUS.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

VYnpasienue U uHpopMaTHKa B TexHHUeckuX cucremax (nanee — OIIOII), HampaBieHHs] MOATOTOBKU
27.04.04 VmpaBieHue B TEXHUYECKHX CHCTEMax, ypOBEHb OO0pa30BaHHMs: BbICIIee OOpa3oBaHHE -

MarucTparypa.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
A KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI TEOpUH 17.9 1 4 2.0 - - - - - - 11.9 - IlodzomogKa K neKyuiemy KOHmpoio:
HCKYCCTBEHHBIX IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
HEUPOHHBIX CETEN. TEOPUU UCKYCCTBEHHBIX HEHPOHHBIX CETENl.
1.1 | Heiipon u ero mojenu. 54 1 0.5 - - - - - - 3.9 - [IpumeHeHue B ynpaBICHUU U JUAarHOCTHKE"
buonoruueckuii Iloozomogka K 1adopamoproii pavome: Jns
HeiipoH. CTpykTypa u BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
CBONCTBa Nel HE0OX0OMMO NpEABAPUTEIHHO N3YUHThH
HCKYCCTBEHHOTO TEMY M 3a/1a4¥ BHITIOJHEHUS JT1a00paTOpHOH
HeWpoHa. paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUAHTOB
Knaccudukarys 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
HEHUPOHHBIX CETeH U UX pazzaene "OCHOBBI TEOPUU HCKYCCTBEHHBIX
CBOICTBA. HEeHpoHHBIX ceTeil. [IpumeHeHne B ynpaBieHun
ADPXUTEKTYPHI U IWarHOCTHKE" MaTepHaiy.
HEHUPOHHBIX CETEH. Camocmoamenvroe usyuenue
MsorocnoiiHas meopemuyuecko20 mamepuana: Mzyuenue
(mByxcnoiiHas) ceTh JIONOJTHUTENBHOTO MaTepHaa o paszeiny
MPSMOTO "OCHOBBI TEOPHH UCKYCCTBEHHBIX HEHPOHHBIX
pacupocTpaHeHHs cereil. [IppuMeHeHne B yIpaBJIeHHN U
1.2 OOy4eHue HelpOHHBIX 55 1 0.5 - - - - - - 4 - JuarHoctuke"

cereil. AIropuTM
o0OpatHOTrO
pacnpocTpaHeHus
ommbOku Minmroctpanms
nporecca 00ydeHHs
HC. MatemaTuueckoe
OTIHCaHMe Iporecca
o0y4eHusl.
PaccmoTpenue




aIropuTMa Jyst
OJIHOCJIOMHOMN U
MHOTOCJIOMHOM CETH.

I'eomerpuueckas
MHTEPIPETALIHS.
ITepeobyuenue u
00001enne
1.3 ANTOpPUTMBI 00yUEHUS 7 1 4
0e3 yauTens.
OcobenHOCTH
2 [Iprumenenne 18.0 2.0 12 Iloozomoeka K meKyuiemy KOHmMPOJIio:
HCKYCCTBEHHBIX IToBTOpeHne MaTepuaa 1o pa3aeiny
HEUPOHHBIX CETEH B "[IpuMeHeHne NCKYCCTBEHHBIX HEHPOHHBIX
YIPaBJIECHUU U ceTel B yIpaBJIeHUHU U JUarHOCTHKE"
JINarHOCTHKE Iloozomogeka K 1adopamoproii pavome: Jns
2.1 [Ipumenenue 55 0.5 4 BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HelpoceTell B 3a1ayax Nel HeoOX0aMMO NpeIBapUTEIHHO U3YUYHUTh
JIMarHOCTHKH, TEMY M 3a/1a4¥ BHITIOJHEHUS J1a00paTOpHOH
KITaCTEpPH3ALHS U TIOUCK paboTHI, a TaK )K€ U3YYUTh BONIPOCHI BAPHAHTOB
3aBUCHMOCTEH, 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
MPOTHO3MPOBAHME. pasneine "lIpuMeHeHne HCKYCCTBEHHBIX
[TonsTHEe TMAarHOCTHKH HEWPOHHBIX CETEH B yIPaBICHUH U
TEXHUYECKUX CHCTEM JIUarHOCTHKe" MaTepHaiy.
2.2 Hetfipoperynsaropsr. 5.5 0.5 4 Camocmoamenvroe usyuenue
[Mpeanoceuiku meopemuuecko2o mamepuana: VIsyaenue
MIPUMEHEHUSI. JIOTIONTHUTEIHHOTO MaTepraa o pasaery
CymiecTBytomue "IIpumMeHeHne NCKYCCTBEHHBIX HEMPOHHBIX
noaxozasl. CTpykTypa u ceTell B yIpaBIeHUH U AUATHOCTHUKE"
0COOEHHOCTH CHCTEMBI
YIIPaBJICHUS C
HEWPOPETyISTOPOM.
Paccmotpenue paboThl
U HaCTPOUKH
perynsTopa
2.3 OCHOBHBIE MOHATUS 7 1 4
MHTEJUIEKTYaIbHOTO
ynpasienus. [Tonsrue
HMHTEJUIEKTyaIbHOU

CUCTEMBI yNIPABIECHUS




(UCY). IIpuznaku

HUcy
3 OCHOBBI TCOpHHU 35.9 4.0 23.9 Iloozomoeka K meKyuwiemy KOHmMPOJI0:
TeHETHYECKUX [ToBTOpenue marepuaina no paszaery "OCHOBBI
JITOPUTMOB. TEOPHUHU TEHETHIECKUX aJITOPUTMOB.
[Ipumenenne B [TpumeHeHre B yNIpaBICHUH U JHAarHOCTHKE"
YIPABIEHUU U Ilodzomoeka k 1adopamopnoit pabome: Jns
JIMarHOCTHKE BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
3.1 I'eneTmaeckue 54 0.5 3.9 Ne2 HE0OX0OMMO MpEABAPUTEIHHO N3YUHTh
aJTOPUTMBI U TEMY M 3a/1a9¥ BBITIOJHEHUS 1a00paTOpHOU
TPaIULMOHHBIE METO B paboThl, a TakK k€ U3YYUTh BOIIPOCHI BApUAHTOB
ONTHMU3ALINH. 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
Bgenenue B pazzgene "OCHOBBI TEOPUU TEHETUYECKUX
TEHETUYECKHUE anroputMoB. [IpumeHeHue B yIpaBiIeHUU U
anroputmsl. Mecto JIUarHOCTHKe" MaTepHaiy.
TeHETHYECKUX CamocmoamensHoe usyuenue
ITOPUTMOB B 3a/1a4ax meopemuyueckozo mamepuana: Vzyaenne
ONTHMU3AIINH. JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
OcCHOBHBIE TIOHATHUS "OCHOBBI TEOPUU T€HETUUYECKUX AITOPUTMOB.
TeHEeTHYIECKUX [TpumeHeHne B ynpaBIeHUH U JHAarHOCTHKE"
ITOPUTMOB
3.2 Knaccnyeckwii 6.5 0.5 5
FeHEeTUYECKUN
AJITOPUTM.
Nnnroctpanus
BBIITIOJIHCHUS

anroputMa. [lonstus
MOIYJISIIH, XPOMOCOM,
reHotuna, peHotuna,
ajieny, JoKyca.
OyHKIUS
NPUCTIOCOOIEHHOCTH.
IIpumepst. llaru
KJIaCCUYECKOT0
TE€HETUYECKOTO
aNropuTMa.
I'enernueckue
OTIepPaTOPHL.
KonupoBanue




IapaMeTpoB 3aJauu B
TeHETUYECKOM
IropuT™Me

3.3

OcHoBHast TeopeMa o
TEHETHIECKUX
aJITOpUTMax

3.4

Monmudukanmm
KITACCHYECKOTO
TE€HETHYECKOTO
aNrOpUTMA.
Momudukanms
METO/IOB CENEKIINH.
Hcnonb3oBanue
0COOBIX MPOLICAYP
PEIPOTYKIIUH.
MoaunduunpoBaHHbIe
FeHETUYECKHE
OTIEPATOPHI U METO/IbI
KOJTUPOBAHHSI.
MacrurabupoBanue
GbyHKIHN
MPHUCIIOCOOIEHHOCTH

3.5

Paccmotpenue
MIPUMEHEHHUS B 3a/1a4ax
JUAarHOCTHKH U
yTIpaBJICHUS

OCHOBBI TEOpHUHU
HEYETKUX MHOKECTB.
IIpumenenue B
YIPaBJIECHUU U
JIMarHOCTHKE

36

24

4.1

TlonsaTue HeuéTKOrO
MHO>KECTBA.
HeuétkocTs 1
BepOSITHOCTh. McTopus
BO3HUKHOBEHHS.
XapakTepuCcTUKH
HEYETKHUX MHOYKECTB.
DyHKIUU

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpenne matepuana mo pasaeny "OCHOBBI
TEOpPUU HEUETKHUX MHOXKeECTB. [IpumeHeHue B
YIpaBJIeHUU U AUATHOCTHUKE"

Iloozomoeka K nabopamopnoii pavome: J1ist

BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
Ne3 He0OX0IMMO NpeIBAPUTEIHHO N3YUHTh
TEMY M 3a/1a4¥ BBITIOJHEHUS J1a00paTOpHOH
paboTHI, a TaK k€ U3YYUTh BOIIPOCH] BAPUAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
pasnene "OCHOBBI TEOPHH HEYETKUX MHOKECTB.
[IpumMeHeHne B ynpaBIeHUN U JHAarHOCTHKE"
MaTepHany.




MPUHAJICKHOCTH.
Onepanuu Haj
HEYETKUMU
MHOKECTBAMHU.
Omnepanun Ha HEYETKUX
MHOKECTBAX.
Anrebpanyeckue U
JIOTHYECKUE OTICPAIIHH.
CBoiicTBa omneparuit

4.2

IlonaTre HEUETKOTO
MHOKECTBA.
Heuétkocth 1
BepOSITHOCTh. McTopus
BO3HMKHOBEHUS.
XapaKTepUCTUKH
HEYETKUX MHOKECTB.
OyHKUMU
MIPUHAJIEKHOCTH.
Onepauuu Haj
HEUETKUMU
MHO’KECTBaMH.
Onepanuu Ha HEYETKUX
MHOKECTBAX.
Anredpanyeckue u
JIOTUYECKHUE OTNEPAIIUH.
CBaoiicTBa oneparuit

4.3

Heuerkwuii BEIBO/I.
IIpaBuna HeueTKoOM
MMIUIMKAIIH.
AnroputM Mamaanu.
AnropurMm Lykamoro.
Anroput™ JlapceHa.
VYpoumEéHHbIi
QITOPUTM HEYETKOTO
BBIBOJIa. METOIbI
TIPUBEICHUS K
q&TKOCTH. MeToJ1
HEYETKOTO YIpaBICHUS
Takaru-CyreHo.

Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIOIHUTENBHOTO MaTepyaa o pas3eny
"OCHOBBI TEOPHH HEYETKIX MHOKECTB.
[IpumeHeHre B ynpaBIeHAN U JHaTrHOCTHKE"




Anroput™m Taxaru-
CyreHo. OcoOeHHOCTH
(dbopmupoBaHus
¢byHKIHN
MPUHAIJICKHOCTH.
CpaBHeHue ¢
aJIrOpUTMOM MaMaaHu

4.4 Heuérknit perymsarop. 9 6
CrpykTypa HEUETKOI
CHCTEMBI yIIPaBICHHUS.
Paccmotpenue paboTh
perynsTopa.
PaccmoTtpenue
peluieHus 3a1a49n
JIMarHOCTHKH C
NPUMEHEHHUEM
HEUETKHUX CHCTEM
5 OcHoBH Teopun Heipo- | 35.9 23.9 Iloozomoeka K meKyuiemy KOHmMPOJIio:
HEYETKUX CUCTEM. [HoBTOpenune marepuana no pasgeny "OCHOBBI
[Ipumenenne B TeopHH Heipo-HeuETKuX cucteM. [Ipumenenne
yIpaBiIeHUH U B YIPaBJICHUN U AUArHOCTHKE"
JIUarHOCTUKE Iloozomoeka K nabopamopnoii pavome: J1ist
5.1 Hefipo-reuétkue 17.9 11.9 BBITIOJIHEHHS 33/IaHUH 110 JJaOOpaTopHOii padoTe
CHCTEMBI. Ned4 He0O6X0IUMO MPEABAPUTEIHHO U3YIHUTh
IIpennocsinku TEeMy U 3aJIa44 BBIITOTHEHUS J1JabOpaTOpHOH
BO3HHUKHOBEHHSI. paboThl, a Tak k€ U3YUUTh BONPOCH! BAPUAHTOB
CTpyKTypa CUCTEMBI. 00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
[TpuHIUnE! paboTHI. pazzaene "OCHOBBI TEOPUH HEHPO-HEUETKUX
CpaBHeHue ¢ cucreM. [IpuMeHeHme B ynpaBJIeHUH 1
HEYETKUMH U JIMarHOCTHKE" MaTepHay.
HelpocucTeMaMu Camocmoamenvhoe usyuenue
5.2 Co3nanue u o0yueHue 18 12 meopemuueckozo mamepuana: VIsydaenue

HEHpOo-HEeUETKUX
CHCTEM Ha OCHOBE
BBIOOPOK JTaHHBIX.

Moanpukanuu cucTeMm.
IIpumepsnt
HCTIOIb30BaHUS B
YOpaBJICHUH U

JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"OCHOBBI TEOPHU HEUPO-HEUETKUX CUCTEM.
[IpumMeHeHne B ynpaBICHNN U JHAarHOCTHKE"




JUArHOCTUKE
3a4er ¢ OLEHKOI 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 144.0 32 16.0 - - - - - 0.3 95.7 -
Hroro 3a cemecTp 144.0 32 16.0 - - - 0.3 95.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosbl meopuu UCKYCCMBEHHbIX HeUPOHHbIX cemell.

1.1. Heiipon u ero moaenu. buonorudeckuit HeiipoH. CTpyKTypa U CBOMCTBA UCKYCCTBEHHOTO
Heiipona. Kiaccudukanys HEHpOHHBIX CeTel M X CBOWCTBA. APXUTEKTYPbl HEHPOHHBIX CETEH.
MHorocnoiiHast (IByXClIOiHas) CeTh MPSIMOTO PacIpOCTPaHEHHS

Anroputmsl 00ydeHus 6e3 yuutens. OcOOEHHOCTH.

1.2. OO0yuyeHnne HEHPOHHBIX CETEH. AJITOPUTM OOPATHOTO PACIIPOCTPAHEHHUS OIIMOKH
Wnmoctpanus nponecca oOyuenus HC. Matemarnyeckoe onucanme mpoiecca o0y4eHusl.
PaccmoTpenue anropurma st OTHOCIOMHOM M MHOTOCJIIOWHOM ceTu. I'eoMeTpuueckas
uHTepnpetanus. [lepeodydenue u o6o0meHne

Heiipon u ero monenu. buonornueckuid HedHpoH. CTpyKTypa M CBOMCTBAa HMCKYCCTBEHHOTO
Heiipona. Kiaccudukamust HeHPOHHBIX CeTe W MX CBOMCTBA. ApPXHTEKTYyphl HEHPOHHBIX CETEH.
MHorocnoiiHast (AByXcClIOiiHas) CeTh IPSIMOTO PACIIPOCTPAHEHHUS.

1.3. Anroputmbl 00yueHus 6e3 yunrens. OcCOOEHHOCTH

OOyueHue HEHPOHHBIX ceTei. AITOpUTM 0OpPaTHOro pacHpocTpaHeHus omuoku Moctpanus
nporiecca oOydenuss HC. Maremarndeckoe onmcanue mpouecca oOydeHus. Paccmotpenue
QIrOpUTMA Ui  OJHOCIOWHOW M MHOrocjioWHoW cetu. [‘eomerpuueckass WHTepHpeTaLMsL.
[TepeoOyuenue u 00001IEHHE.

2. HpuMeHeHue UCKYCCNIBEHHbIX HeﬁDOHHblx cemell 8 ynpaejieruu u ouaznocmuke

2.1. Ilpumenenue HelpoceTe B 3a7a4ax JUArHOCTUKH, KIaCTepU3aIis U TTIOUCK 3aBUCUMOCTEH,
nporao3upoBanue. [ToHsATHE AMArHOCTUKHM TEXHUYECKUX CUCTEM

OcHOBHbIE MOHATUS MHTEJUIEKTYalbHOrO yrpaBieHHs. [IoHATHE MHTEIEKTyalbHON CHCTEMBI
ynpasnenus (MCVY). ITpusnaxku UCY.

2.2. Heiipoperynsropsl. [Ipeanoceuiku npumenenus. CymectByronie noaxoasl. CTpykrypa u
0COOEHHOCTH CHCTEMBI YIPaBJICHHUs C HeHpoperyinsaTopoM. PaccMoTpenue paboThl U HACTpOHKH
peryastopa

ITpumeHneHne HelpoceTell B 3ajadax JMAarHOCTUKM, KJacTepu3alus M IOUCK 3aBHCHUMOCTEM,
nporHosupoBanue. [IoHsATHE TUATHOCTUKU TEXHUYECKUX CUCTEM.

2.3. OCHOBHBIE IOHATHS UHTEJUIEKTYAJIBHOTO yripaBieHUs. [IoHsATHE HHTEIEKTyalbHOM
cuctemsl ynpasienus (UCY). Ilpuznaku UCY

Heinpoperynsaropel. Ilpeanoceuikun npumenenus. CymectByromue noaxoasl. CTpykrypa H
OCOOEHHOCTH CHUCTEMBI YIPABJICHHUS C HEHpOperyiasaTopoMm. Paccmorpenune paboThl M HAaCTPOMKHU
perysaropa.

3. OcHosbl meopuu 2enemuyeckux aneopummos. Ipumenenue 6 ynpasienuu u ouazHocmuke

3.1. I'eneTnyeckue AJITOPUTMBI U TPAAUTTHUOHHBIC MCTOAbBI OIITUMU3ALINH. BBCI[GHI/IG B
TCHCTUYCCKHUE aAJITOPHUTMBEL. MecTo TeHeTHYECKUX AJITOPUTMOB B 3aJladax OIITHUMH3allN. OcCHOBHBIE
MOHATHSA TCHECTUYCCKUX AJITOPUTMOB

PaCCMOTpeHI/Ie IMPUMCHCHUA B 3a/la4ax JUArHOCTUKHU U YIIPABJICHUS.

3.2. Kiaccuueckuil reHeTHuecKui anroput™. Minroctpanus BonoaHeHus anropurMa. Ionarus
MOMYJISILIMK, XPOMOCOM, FT€HOTHUIIa, PEHOTHUIIA, aJUIeNH, JoKyca. DyHKIMS MPUCTOCOOIEHHOCTH.
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ITpumepsl. Illary Ki1accUYECKOro reHeTUYECKOr0 alNropuTma. ['eneTnueckue oneparopsl.
KoaupoBanue napameTpoB 3a7a4u B TEHETUYECKOM aJITOPUTME

I'eneTndeckue aaropuTMbl M TPAAULIMOHHBIE METOABI ONITUMH3ALMU. BBEICHUE B T€HETUYECKHE
QIrOpUTMBL. MECTO T€HETUYECKUX @JITOPUTMOB B 3ajadax ontuMusanud. OCHOBHBIE NOHSATHUSA
TE€HETUYECKUX AITOPUTMOB.

3.3. OcHOBHas TeOpeMa O TEHETUUECKUX AJITOPUTMAX

Kitaccnuecknii renetudeckuid anroputM. Miumocrtpanus BbeinosiHeHHst anroputma. Ilonsrtus
MOMYJSIIIUKM, XPOMOCOM, T'€HOTUNA, (peHoTuna, amienu, Jokyca. OyHKIUS MPUCIOCOOIEHHOCTH.
[Ipumepsl. Illaru KIIACCMYECKOTO TIE€HETHYECKOrO0 ajlropuTMa. [ eHETHYEeCKHE OIepaTopbl.
KoaupoBanue napameTpoB 3a/1auu B TEHETUYECKOM aJITOPUTME.

3.4. Moaudukanum KIacCU4ecKoro reHeTHIecKoro anroputmMa. Moaudukamnus METOA0B
cenekuuu. VMcnonap3zoBanue 0coObIX MpoLeayp penpoaykuuu. MoauduiupoBaHHble T€HETUYECKHUE
orepaTopbl U METO/IbI KOAUpPOBaHUs. MacimtabupoBanue QyHKIUN IPUCIIOCOOJIEHHOCTH

OcHoOBHas TeopemMa 0 FTeHETUYECKUX aJITOPUTMaX.

3.5. PaccMoTpenue npuMeHeHus B 3aJja4ax IMarHOCTUKU U yIIpaBJICHUS

Moaudukanuy K1accCuuecKoro reHeTUYecKoro aaropurma. Moaudukanus METoI0B CEJIEKLUU.
Hcnonp30Banne 0coObIX MPOIeyp penpoayKunu. MoauduunpoBaHHbIE TEHETHYECKUE OMEPATOPHI
U METOJIbl KoaupoBaHus. MacitaOupoBaHue (pyHKIMH IPUCIOCOOIEHHOCTH.

4. Ocrosbvl meopuu Heuémxux MHoxcecms. llpumenenue 8 ynpasieHuu u ouazHocmuke

4.1. TTonsiTue Heu€TKOro MHOXKecTBa. Heu€TkocTh 1 BepoaATHOCTh. VicTOpHsi BOBHUKHOBEHUSI.
XapakTepUCTUKHU HEYETKUX MHOKECTB. DYHKIMU IPUHAUIEKHOCTH. Oniepaliuy HaJ HEYETKUMU
MHOXecTBaMU. Onepanuy Ha HeYeTKUX MHOXecTBaxX. AyireOpandeckue U JIOTHYEeCKUE ONeparii.
CaoiicTBa onepanuit

Heuétkuit perynarop. CtpykTypa HEu€TKOW cucTeMbl ympasieHus. PaccmoTpeHue paboThl
peryasaTopa. PaccMoTpenune pemenns 3aau THarHOCTUKA ¢ IPUMEHEHUEM HEYETKUX CUCTEM.

4.2. IlonsiTue HeUETKOro MHOXkecTBa. Heu€TkocTh M BEpOATHOCTh. MIcTOpHsI BOSHUKHOBEHUSI.
XapakTepuCTUKU HEUETKUX MHOKECTB. DYHKIIUK NMPUHAIC)KHOCTH. Oniepalinu Hal HEYETKUMHU
MHOkecTBaMu. Onepaliui Ha HEYEeTKUX MHOXKECTBaX. ANreOpanyecKkre U JIOTUYECKUE ONepaliii.
CaoiicTBa onepanuit

ITonsaTne Heuyé€Tkoro MHOXecTBa. HEYeTkocTh M BEpOATHOCTH. MCTOpUS BO3HHUKHOBEHMS.
XapakTepuCTUKU HEUETKHX MHOKeCTB. DYHKIMU NMpUHAISKHOCTH. Onepanuu Haj HEYETKUMU
MHOKecTBaMu. Onepanuu Ha HEYETKHX MHOXKeCTBaX. ANreOpanyecKkue W JIOTMYECKUe OMEepallvu.
CaolicTBa oneparuii.

4.3. Heuetknuii BiBOA. IIpaBuia HeueTkol UMIIIMKaUUA. ANroput™ Mamaanu. Anroputm
[ykamoTo. Anroput™ JlapceHa. YpoméHHbI alrOpUTM HEYETKOTO BbIBOJIa. METOIbI TPUBEICHUS
K uéTtkoctu. Meton HeueTkoro ynpasinenus Takaru-Cyreno. Anroputm Takaru-CyreHo.
Ocob6ennoctu GpopmupoBanus GyHKIHN mpuHaIIexHOCTH. CpaBHEHHUE C alrOpUTMOM MamaaHnu

ITonsaTHEe HEUYETKOro MHOXecTBa. HEYETKOoCTh M BEPOATHOCTh. MCTOpUS BO3HUKHOBEHMS.
XapakTepUCTUKA HEYETKUX MHOKeCTB. DyHKIMM NpuHAMIECKHOCTH. Onepanuu HajJ HEYETKUMHU
MHOKecTBaMu. Omnepanuu Ha HEYETKHX MHOXKECTBaX. ANreOpanyecKue W JIOTHYECKUEe OMEpallvu.
CaoiicTBa onepanui.
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4.4. Heuétkuit perynsatop. CTpykTypa HEUETKON CUCTEMBI yIpaBiieHus. PaccMoTpenue paboThl
perynsTopa. PaccMoTpeHue pereHns 3a1a4y JUarHOCTUKY C IPUMEHEHUEM HEYETKUX CUCTEM

Heuerkuii BbiBoa. IlpaBuna Hederkol wuMmmuMkauuu. AsnroputM Mampaanu. AJIroputm
ykamoTo. Anroput™ JlapceHna. YnpoméHHbIN aIrOPUTM HEUETKOTO BbIBOIa. METO 1l TPUBEACHUS
K uérkoct. Meton HeueTkoro ympanieHusi Takaru-Cyreno. Anroputm Takaru-Cyreno.
OcoGennoctu hopmupoBanust pyHKIUN TpuHAIe)KHOCTH. CpaBHEHUE C aIrOPUTMOM MamMaaHu.

5. Ocnosvl meopuu HeﬁDO'HellémKux cucmem. Ilpumenenue 8 ynpasieHuu u OUACHOCMUKE

5.1. Heiipo-neuérkue cucremsl. [Ipenanochbiiku BO3HUKHOBEHUS. CTPYKTypa CUCTEMBI.
[Mpununs! padoTsl. CpaBHEHHE ¢ HEYETKMMHU U HEHpOCHCTEMaMU

Coznanue u oOyueHue HEHpO-HEUETKUX CHCTEM Ha OCHOBE BBHIOOPOK JaHHBIX. Moauduxamu
cucteM. [Ipumeps! ncronb30BaHus B YIPABIECHUHU U TUArHOCTUKE.

5.2. Co3nanue u 00yueHHe HEHPO-HEUETKUX CUCTEM Ha OCHOBE BHIOOPOK JTAHHBIX.
Monudukaruu cucrem. [IpuMepsl HCIIOIB30BaHUS B YIIPABJIICHUN U JIUATHOCTUKE

Heiipo-neuérkue cucremsl. [Ipeanoceuiku Bo3HUKHOBeHUA. CTpyKTypa cuctemsbl. [IpuHIUIIBI
pabotsl. CpaBHEHHE ¢ HEYETKUMH 1 HEUPOCUCTEMAMHU.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. 3y4yeHrne 0CHOB NIPUMEHEHHUS NCKYCCTBEHHBIX HEUPOHHBIX CETEH;
2. 3y4yeHne OCHOB IPUMEHEHHS FEHETUUECKUX AJITOPUTMOB;
3. 3ydyeHne OCHOB IPUMEHEHUSI HEUETKOMN JIOTUKH;
4. 3yyeHne OCHOB IPUMEHEHMSI HEUPO-HEYETKUX CUCTEM.

3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoHcynpTanuu HampaBjieHbl Ha MOJy4YeHWE UHAMBUAYAIBHOTO 3a/laHUs JJISi BBITOJHEHHS
KOHTPOJIbHBIX MeponpusaTuil 1o pasaeny "OCHOBBI TEOPUU HCKYCCTBEHHBIX HEMPOHHBIX
cereil. [I[puMeHeHne B ynipaBiaeHUH U JUArHOCTHUKE"

2. KoHcynbranuu HampaBJieHbl Ha MOJyYeHHE WHAWBUIYAITBHOTO 3a/aHUs JJIsl BHIIOJTHEHHUS

Y. y4 Y
KOHTPOJIbHBIX MEPONPUATHH 1O paszaeny "lIpuMeHeHrne HCKYCCTBEHHBIX HEMPOHHBIX CETEN
B YIPaBJICHUH U JUArHOCTHUKe"

3. Koncynpranuu HampapieHbl Ha MMOJyY€HHE WHIMBHYaIbHOTO 3aJaHUs JJISl BBITOJHEHHS
KOHTPOJIBbHBIX MEPONpUATHH 1o paszaeny "OCHOBBI TEOPUH T'€HETUYECKUX aJITOPUTMOB.
[IpumeHeHne B ynpaBiIeHUH U JUArHOCTUKE"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYeHHE WHIUBUIYaTbHOTO 3a/aHUs UIsSl BBITOJIHEHUS

Y. y4 Y
KOHTPOJIbHBIX MEpONpHUATHM 1o pasfeny "OCHOBBI TEOPHUM HEYETKMX MHOMKECTB.
[IpuMeHeHue B ynpaBiI€HUN U AMArHOCTUKE"

5. KoHcynbranuu HampapieHbl Ha MOJyYeHUE WHAWBUIYAIBHOTO 3aaHUs JUISl BBITOJIHEHHS
KOHTPOJIBHBIX MEPONpUATHA 1o pasneny "OCHOBBI TEOPUM HEHPO-HEUETKUX CHCTEM.
[IpumeHeHue B ynpaBiIeHUH U JUArHOCTUKE"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHUTLIINHE Konpr JTUCLUTLIUHEI (B (THI ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUH C pa3aeioM 1) WHJMKATOPOB | COOTBETCTBHH € 11.3.1)
1] 2]3]4]5
3HaTth:
COBpPEMEHHBIE METO/IbI IPUMEHEHHSI arnapaTa TCOPHH WuTepBrio/3amuTa 1a00paTopHOi
TeHETUYECKUX aJITOPUTMOB JJIs PEIIeHUs 3a7a4 JUarHOCTUKH U paboTer Ne2
YHpaBICHHA Al * NuTepBhio/3amura 1adbopaTopHOMA
paboThl Ne3
COBPEMCHHBIC METO/IBI PHMEHEHHUS HCKYCCTBEHHBIX HEHPOHHBIX Vl-1rca + WuTepsrio/3amuTa 1a00paTopHOi
ceTeil /Ui pelieHus 3a1a4 TUarHOCTHKYU M YIIPaBICHUS paboThl Ned
MPEINOCHIIKY BOSHUKHOBEHHS U OCHOBHBIE ITOHATHUS TEOPUN JlaGoparopHas paboTa/Brimonnenne
HCKYCCTBEHHBIX HEHPOHHBIX CETEH nabopaTopHoi paboTsr Nel
WJI-1nk-1 +
NuTepBhio/3amura 1abopaTopHOA
paboTsl Nel
YMersb:
MIPUMEHSTH 3JIEMEHTHI TEOPUU HEHPO-HEUETKUX CUCTEM JUIS NuTepsbio/3amura 1abopaTopHOM
pelIeHus 3a/1a4 TUarHOCTUKHU U YIIPaBIECHUS paboTsl Ne2
Hutepsbro/3ammuTa 1abopaTopHOH
W-1nk-1 +
paboThr Ne3
Hutepspro/3ammTa 1abopaTopHOH
paboTh Ned
BbIOMpATh METO/BI PELICHUS 3a7a4 YIPaBIeHNUs U JUATHOCTUKHU C JlaboparopHast pabota/Brinonnenue
MTOMOIIIBIO amnmapaTa TEOPHUH HEYETKUX MHOKECTB Nl . nabopatopHoii paboTsr Nel
-1kt

HuTtepBpro/3ammuTa 1a00paTopHOH
pabotel Nel
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3ammra naboparopuoii padotsl Nel (MuTepBHIO)
2. 3amuTa nadoparopHoit padotsl Ne2 (MHTEpBBIO)
3. 3amumra naboparopuoi padbotel Ne3 (MuTepBhio0)
4. 3amuta maboparopHoit pabotsl Ned (MHTEpBBIO)

®Popma peanuzamu: KommberorepHoe 3aganue
1. Beimonaenue maboparopHoit pabotsl Nel (JlabopaTopHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Metoibl poGacTHOTO, HEUPO-HEUETKOTO U aJJATUBHOTO YIpaBJIEHUs : Y4eOHUK AJIs BY30B 110
MAaIIMHOCTPOUTENBHBIM U IPUOOpOCTpouTENbHBIM crieruanbHocTsM / Pen. H. /1. Erynos . — M. :
N3n-so MI'TY um. H.D. baymana, 2001 . — 744 c. — (MeToab! TeOpUU aBTOMATHYECKOTO
ympasienus) . - ISBN 5-7038-1635-1 .;

2. ABepkuH, A. H. MckyccTBeHHBIE HEHPOHHBIE CETH M TeHETHYECKUE allTOPUTMBI : yueOHOe
nocobue 1o Kypcy "HeTpaauionHbeie Moieu BIYUCIIEHUI" 110 HanpasiaeHuto "MHpopmaTika u
BbunciauTensHas Texuuka' / A. H. Asepkun, E. B. JlensiikoBa, Hai. uccnen. ya-t "MOU" . — M.
: Uzn-Bo MDU, 2014 . — 68 c. - ISBN 978-5-7046-1547-7 .,

3. PyrkoBckas, /1. HeifipoHHbIe ceTH, TeHeTHUeCKUe arOpUTMbI M HEYETKHUE CUCTEMBI : Tep. ¢ MOJ. /
J. PytkoBckas, M. [lununbsckuid, JI. PytkoBckuii . — M. : I'opsiuas JIunus-Tenexom, 2006 . — 452 c.
- ISBN 5-935171-03-1 .;

4. Bopucos, B. B. Heuerkue moznenu u cetu / B. B. bopucos, B. B. Kpyrinos, A. C. ®enynos . — 2-¢
u3M., crep . — M. : Topsuas Jlunus-Tenekom, 2012 . — 284 c. - ISBN 978-5-9912-0283-1 .;

5. PyrkoBckas 1., [Innuabckuit M., PyrkoBcknii JI.- "HelipoHHBIE c€TH, TEHETUYECKUE AITOPUTMBI
u HeueTkue cucteMsl: [lep.c monsck.M.J{.Pyaunckoro.", (2-e u3zz.), U3parensctBo: "I'opsiuas
nunus-Tenexkom", Mocksa, 2013 - (384 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=11843.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office;
2. Windows;
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3. Matlab.

5.3 UHTepHeT-pecypcesl, BKIOYaAs NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas Ondamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com

6. HaimonasibHasi 3JieKTPpOHHAsi oudmoTeKa - https://rusneb.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

12. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
13. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

14, HanmoHaIbHBIH MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 00pa3zoBanuey - https://openedu.ru

15. O¢puunanbHblii caiiT @eaepajbHOr0 areHTCTBA N0 TEXHUYECKOMY PeryJHMpOBAHUIO H
MmetpoJioruu - http://protect.gost.ru/

16. OTkpbITasi ynuBepcuTerckas nnpopmanuonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JMCHUIIJINHBI

Tun nomeeHus Homep ayauropumn, OcHamenue
HAUMCHOBAaHHE
VYuebnsie ayautopuu st | JK-120, MamuHHBIH 3270 cepBep, KOHAUIUOHED
NPOBEAEHUSA JIEKLIIUOHHBIX UBI]
3aHATUI U TEKYIETO
KOHTPOJIA
VYuebnsie ayautopuu st | JK-120, MamuHHBIH 3270 cepBep, KOHJAUIUOHED
[IPOBEICHUS NBLI
71a00paTOPHBIX 3aHATUN
VYuebnsie ayautopuu st | JK-120, MamuHHBIH 3270 cepBep, KOHJAUIUOHED
[IPOBEICHUS NBLI
IIPOMEKYTOUHON
aTTeCcTaluu
IMomerienus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHON pabOTHI KomnbrorepHsiii MHUCbMEHHBIN, BEIIATIKa ISl OJEXKIbI,
YUTATHHBIA 3T KOMITHIOTEPHAS CETh C BBIXOJOM B
WNHTepHeT, KOMIBIOTEP MEPCOHAIbHBINI,
MIPUHTEDP, KOHJIUITMOHED
[Tomemenus ans M-305, Kpecio pabouee, CTOIM, CTYI, Kad s
KOHCYJIbTUPOBAHHMS [IpenonaBarenbckas JIOKYMEHTOB, IIKad I OJCKIbI,
kag. "Yull" KOMIIBIOTEPHAs! CETh C BBIXOJOM B
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HuTepHeT, KOMIBIOTEP NEPCOHATBHBIN

[TomemeHus st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

M-309, KnagoBas

CTOJI, CTYJI, IIKa( I XpaHESHUs
UHBEHTAps

M-301/1, Knanosas

CTYH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HGﬁpO-HC‘ICTKI’IG CUCTCMBI YIIPABJICHUA U JTUAIHOCTUKHU

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Brimonaenue nadoparopHoit padotel Nel (JlabopaTtopHas pabora)
3amura taboparopHoii padotsl Nel (MHTEpBBIO)
3ammra nabopatopHoii padbotel No2 (MHTEpBBIO)
3amura taboparopHoii padoTsl Ne3 (MHTEpBBIO)
3ammra nabopatopHoii padbotel Ne4 (MHTEpPBBIO)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena S en Henens 3 7 11 15 15
KM:
1 OCHOBBI TEOPUH UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

11

Heiipon u ero moaenu. buongornueckuii HEMPOH.
CtpyKTypa 1 CBOICTBA HCKYCCTBEHHOT'O HEMpPOHA.
Knaccugukarus HeHpOHHBIX CETel U UX CBOMCTBA. + +
ApXUTEKTYpbl HEUPOHHBIX ceTell. MHOrocnoiHas
(IByXCIIOMHAs) CeTh MPSMOTO PACIPOCTPaHEHHUS

1.2

OO0y4eHne HEHPOHHBIX ceTe. AITOpUTM 00PaTHOTO
pacripocTpaHeHus omuoku MimrocTparus nporecca
oOyuenus HC. MaTtemaruueckoe onucaHue mnpoiecca
oOyuenus. PaccMoTpenue anropurma ass + +
OJTHOCIIOMHOW U MHOT'OCJIOMHOM CETH.
['eomerpuueckas unreprnperanus. [lepeoOyuenue n
000011eHne

13

Anroputmsl 00ydenus 6e3 yuutens. OcoOeHHOCTH + +

IIpuMeHeHne NCKYCCTBEHHBIX HEHPOHHBIX CETEH B
YIIPABJICHUU U JUATHOCTUKE

2.1

[Ipumenenue HeitpoceTel B 3aaa4ax TUArHOCTHKH,
KJIACTEPU3ALUS U ITOMCK 3aBUCUMOCTEM,
nporHo3upoBanue. [loHsTHE TMAarHOCTUKN
TEXHUYECKUX CUCTEM

2.2

Heiipoperynaropsl. [Ipeanocsuiku npuMeHeHus.
CymectBytrone noaxoasl. CTpykTypa u
O0COOEHHOCTH CHCTEMBI YIIPABJICHUS C + +
HelpoperynsTopoM. Paccmorpenne paboTsl 1
HACTPOWKH PETyssaTopa

2.3

OCHOBHBIC TIOHATHS UHTESIUICKTYaJILHOTO YITPABICHHUSL.
[ToHsATHE MHTEIIEKTYAILHOM CUCTEMBI YITPABIICHUS + +
(MUCY). [Mpuznaxku UCY
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OCHOBBI TEOPUH I'€HETUYECKHUX AIITOPUTMOB.
IIpuMeHeHne B ynIpaBICHUU U IUATHOCTUKE

3.1

I'eneTnmueckue AJITOPUTMBI U TPpaJUIWUOHHBIE METO/AbL
OIITUMHU3AIINH. BBGI[CHI/IG B I'CHCTUYCCKHUC AJITOPUTMBI.
MecTo reHeTHUEeCKUX AJIrOPpUTMOB B 3aj/ladax
OIITUMH3AIINH. OCHOBHBIC TOHATHUS I'CHCTUYCCKHX
AJITOPUTMOB

3.2

Kitaccnueckuii reHeTUYECKUM allTOPUTM.
WnnrocTpanyst BeIOIHEHUs anropurma. [lonarus
MOMYJISIIIAH, XPOMOCOM, T€HOTHUIIA, PEHOTHUTIA, AJUICTIH,
nokyca. @yHkus npucnocodbaeHHocTH. [Tpumepsl.
[Iaru k1accu4eckoro reHeTUYECKOro ajlropuTMa.
I'enetnueckue oneparopsl. Koguposanue napamerpon
3a/1a4 B FTEHETUYECKOM aJIFOPUTME

3.3

OcHoBHas TEOPEMa O ICHCTUYCCKHUX aJIr'OpUTMaAx

3.4

Moanukanum KI1accu4ecKoro TeHeTHIEeCKOro
anroput™a. MonuuKaiys METoJ0B CEJIEKIINH.
Hcnonbp3oBanue 0coObIX MPOLEAYP PENPOIYKIIUH.
MonuduurpoBaHHble T€HETUYECKHE OIIEPATOPhI U
METOJIbl KoupoBaHus. MacitabupoBanue GyHKINU
IpUCIIOCOOTIEHHOCTH

3.5

PaccMmoTpenune npuMeHeHus B 3a7a4ax JUarHOCTUKU U
YIPABJICHUS

OcHOBBI TeOpUH HEUETKUX MHOXKeECTB. [Ipumenenue B
YIPABJICHUHU U THATHOCTUKE

4.1

[TousTne Heuérkoro MuoxecTBa. Heuérkocts u
BEPOATHOCTB. MICTOpUS BO3HUKHOBEHHS.
XapakTepUCTUKHA HEUETKUX MHOKECTB. DYHKIINU
NpUHAUIe)KHOCTH. Oniepaly Ha/l HEYETKUMHU
MHOkecTBaMu. Onepaluy Ha HEYETKUX MHOXKECTBaX.
AnrebGpanyeckue u Jorudeckue onepanuu. CBoHCTBa
onepanui

4.2

ITonsTHe HEYETKOrO MHOXKECTBA. HEedE€TKOCTD U
BEPOSITHOCTb. ICTOpUS BOSHUKHOBEHUS.
XapaKkTepUCTUKU HEYETKUX MHOKECTB. DyHKIIUU
npUHAUIeKHOCTH. Onepanny HajJ HeYETKUMU
MHOKecTBaMu. Onepanui Ha HEYETKUX MHOYKECTBAX.
Anrebpanueckue 1 Jorndyeckue onepauuu. CBoicTBa
onepauun

4.3

Heuerknii BeiBO. IIpaBuia HeUeTKOW UMILTMKALUH.
Anroputm Mamaanu. AnroputMm Llykamoro.
Anroputm Jlapcena. YpoméHHbli anroputm
HEYETKOIo BbIBOJIa. MeTo bl IPUBEIEHUS K YETKOCTH.
Meron HeueTkoro ynpasieHus Takaru-CyreHo.
Anroputm Takaru-CyreHo. OcobeHHocTH
dbopMupoBanus QyHKUINN TPUHAIIEKHOCTH.
CpaBHeHue ¢ anroputMoM Mamjianu

4.4

Heuétknii perynsarop. CTpykTypa HEUETKOU CHCTEMBI
ynpasieHus. Paccmorpenune paboTsl perynsropa.
PaccMmoTpeHnue penenns 3aaa4n JMarHOCTHKY C
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IMPUMCHCHUEM HEUETKUX CUCTEM

OCHOBBI TEOPUU HEHPO-HEUETKUX CUCTEM.
[TpuMeHeHre B yIpaBIEHUH U JUarHOCTHKE

5.1

Heiipo-neuérkue cucremsl. [Ipeanocsuiku
BO3HUKHOBeHUsI. CTpyKTypa cuctembl. [[puHIUIIBI
pabotsl. CpaBHEHHE ¢ HEUETKMMH U HEHPOCUCTEMAMHU

5.2

Co3znanue u 00yueHne Helpo-HeUETKUX CUCTEM Ha
OCHOBE BBIOOPOK JaHHBIX. Mogudukanuu cucrem.
[TpuMepsl NCII0JIB30BAHUS B YIIPABICHUU U
JUAarHOCTHKE

Bec KM, %:
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