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

Hanpagjienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: YipaBjieHre 1 HHPOPMATHKA B TEXHHYECKHX CHCTEMax
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkadaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HEWPO-HEYETKHUE TEXHOJIOT'UA B 3AJTIAYAX YIIPABJIEHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

7 cemecTp - 59,7 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

7 cemectp - 0,3 uaca;

MockBa 2023
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOeHUs] TUCHUILIMHBI. W3YyYCHHE OCHOB TEOPHHM HEYETKUX MHOXKECTB, MCKYCCTBEHHBIX
HEHUPOHHBIX CETEH, HEUPO-HEUETKUX CHUCTEM, IEHETMYECKUX aITOPUTMOB Ul IOCIEAYIOUIEr0 HX
UCIIOJb30BaHUS KAaK B M3YyYEHUU IUCUUIUIMH MAarucTEpCKON MPOrpaMMbl, TaK M Ha IPAKTUKE IpU
pelIeHUH 3a/1a4 AUATHOCTHKHU U Pa3pabOTKU CUCTEM aBTOMATHYECKOTO YIIPaBICHUS

3agauu AMCHMIIINHBI

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

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

- IpUOOPETEHNE HABBIKOB ITIOCTPOEHMSI U JUarHOCTUKU CUCTEM aBTOMATUYECKOTO YIIPABIICHUS C
MCIIOJIb30BAaHUEM TEOPUH HEYETKUX MHOYKECTB, HCKYCCTBEHHBIX HEHPOHHBIX CETEH, HEUNPO-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 JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-1 Cnocoben
pa3pabarbiBaTh U
MPUMEHSTH TEXHOJIOTHH
cbopa, 006paboTKH H
aHaJIM3a Pa3HOTHITHBIX
JIAHHBIX JIJISL pacueTa u
MIPOSKTUPOBAHUS CUCTEM H
CpE/CTB aBTOMATH3AIMH U
yIIPaBICHUS

NJI-3nk-1 JlemoncTpupyer
3HaHHUE Pa3JInYHbIX CIIOCOOOB
MAaIIMHHOTO O0yUY€eHUs U
CHOCOOHOCTh MPUMEHATh X Ha
NPaKTHUKE

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

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

YMETB:
- IPUMEHATH 3JIEMEHTHI TEOPUU HEYETKUX

CUCTEM JUIsl pelIeHUs 3a/1a4 IUarHOCTUKU
U YIpaBJICHHUS.

[TK-1 Cnocoben
pa3pabaTeiBaTh U
NPUMEHSTHh TEXHOJIOTUH
cbopa, o0paboTKH U
aHaJIn3a Pa3HOTUITHBIX
JAHHBIX JIJIS pacyeTa u
NPOCKTHUPOBAHUS CUCTEM H
CpE/ICTB aBTOMATH3AIMH U
yIpaBJICHUS

N J1-4nik-1 Ucnonb3yeT
CTaHJIAPTHOE TPOTPAMMHOE
oOecrieueHue u
CHeNHaTH3UPOBAHHBIC
Ooubnnoreku i 00pabOTKU U
aHaJIM3a JTaHHBIX

3HaATh.

- COBPCMCHHBIC METOAbI IPUMCHCHUS
amnmapara TCOpruHr rcHETUICCKUX
AJITOPUTMOB I pCIICHUA 3a1a1
JAUArdHOCTUKHU U YIIPABJICHHA.

YMETB:
- BBIOMPATh METO/IbI pelleHHs 3a1a4

YIpaBJICHUA U JUArHOCTUKHU C ITIOMOIIBIO
arnrmapara TCoOpruun HCprO-HC‘-ICTKPIX
MHOXKECTB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM TpodeccCHOHATIbHOW 00pa3oBaTebHONW Tporpamme

VYnpasienue U uHpopMaTHKa B TexHHYeckux cucremax (nanee — OIIOII), HampaBieHHs] MOATOTOBKU
27.03.04 VmpaBieHue B TEXHUYECKHX CHCTEMax, ypOBEHb OO0pa30BaHUs: BbICIIee OOpa3oBaHHE -

OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oo1mero oopa3oBaHus.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI TEOpUH 13.9 7 4 2.0 - - - - - - 7.9 - IlodzomogKa K neKyuiemy KOHmpoio:
HCKYCCTBEHHBIX IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
HEUPOHHBIX CETEN. TEOPUU UCKYCCTBEHHBIX HEHPOHHBIX CETEH."
1.1 | HeiipoH u ero Moeu. 4.0 1 0.5 - - - - - - 25 - Iloozomosxa Kk radopamopuoi pavome: JIns
buonornueckuii BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
HeiipoH. CTpykTypa u Nel HeoOX0aMMO NpeIBapUTEIHHO U3YYHUTh
CBOMCTBa TEMY M 3a/1a4¥ BHITIOJHEHUS J1a00paTOpHOH
HCKYCCTBEHHOTO paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUAHTOB
HeWpoHa. 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
Knaccudukarus pazzgene "OCHOBBI TEOPUU HCKYCCTBEHHBIX
HEHUPOHHBIX CETeH U UX HEHPOHHBIX CeTel." Marepuaiy.
CBOJCTBa. Camocmoamenvhoe usyuenue
ADPXUTEKTYPHI meopemuueckozo mamepuana: Nzyuenue
HEMPOHHBIX CeTeH. JIOMOJTHUTENBHOTO MaTepHaa o paszieiny
MsorocnoiiHas "OCHOBBI TEOPHH UCKYCCTBEHHBIX HEHPOHHBIX
(mByxcnoiiHas) ceTh ceTen."
PSMOTO H3yuenue mamepuanog 1umepamypHbix
pacupocTpaHeHHs UCIOYHUKOB:
1.2 OOyueHHe HEHPOHHBIX 4.0 1 0.5 - - - - - - 25 - [1], cp. 385 - 400

cereil. AIropuTM
o0OpatHOTrO
pacnpocTpaHeHus
omuOku Mimmroctpanus
nporecca 00ydeHHs
HC. MatemaTuueckoe
OTIHCaHMe Iporecca
o0y4eHusl.
PaccmoTpenue

[4], ctp. 41-74




aIropuTMa Jyst
OJIHOCJIOMHOMN U
MHOTOCJIOMHOM CETH.

I'eomerpuueckas
MHTEPIPETALIHS.
ITepeobyuenue u
00001enne
1.3 ANTOpPUTMBI 00yUEHUS 5.9 1 2.9
0e3 yauTens.
OcobenHOCTH
2 [Iprumenenne 13.0 2.0 7 Iloozomoeka K meKyuiemy KOHmMPOJIio:
HCKYCCTBEHHBIX IToBTOpeHne MaTepuaa 1o pa3aeiny
HEUPOHHBIX CETEH B "[IpuMeHeHne UCKYCCTBEHHBIX HEHPOHHBIX
YIPaBJIECHUU U ceTel B yIpaBJIeHUHU U JUarHOCTHKE"
JINarHOCTHKE Iloozomogeka K 1adopamoproii pavome: Jns
2.1 [Ipumenenue 35 0.5 2 BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HelpoceTell B 3a1ayax Nel HeoOX0aMMO NpeIBapUTEIHHO U3YUYHUTh
JIMarHOCTHKH, TEMY M 3a/1a4y BBITIOJIHEHUS 1a00paTOPHOH
KITaCTEpPH3ALHS U TIOUCK paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUAHTOB
3aBUCHMOCTEH, 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
MPOTHO3MPOBAHME. pasneine "lIpuMeHeHne HCKYCCTBEHHBIX
[TonsTHEe TMAarHOCTHKH HEWPOHHBIX CETEH B yIPaBICHUH U
TEXHUYECKUX CHCTEM JIMarHOCTHKE" MaTepHaiy.
2.2 Hetfipoperynsaropsr. 3.5 0.5 2 Camocmoamenvroe usyuenue
[Mpeanoceuiku meopemuuecko2o mamepuana: VIsyaenue
MIPUMEHEHUSI. JIOTIONTHUTEIHHOTO MaTepraia o pasJierry
CymiecTBytomue "IIpumMeHeHne NCKYCCTBEHHBIX HEUPOHHBIX
noaxozasl. CTpykTypa u ceTell B yIpaBIeHUH U AUATHOCTHUKE"
0COOEHHOCTH CHCTEMBI H3yuenue mamepuanog 1umepamypnbix
YIIPaBJICHUS C UCIOYHUKOB:
HEHPOPETyIATOPOM. [1], cTp. 457 — 469
Paccmotpenue paboTe [4], ctp. 115-140, 143-146
U HaCTPOUKH
perynsTopa
2.3 OCHOBHBIE MOHATUS 6 1 3
MHTEJUIEKTYaIbHOTO
ynpasienus. [Tonsrue
HMHTEJUIEKTyaIbHOU

CUCTEMBI yNIPABIECHUS




(UCY). IIpuznaku

HUcy
3 OCHOBBI TCOpHHU 26.9 4.0 14.9 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 4.0 0.5 25 Ne2 HE0OX0OMMO MpEABAPUTEIHHO N3YyUUTh
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 ynpaBieHuu 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 H3yuenue mamepuanog 1umepamypnbix
3.2 Krnaccuuecknit 4.5 0.5 3 UCHOYHUKOB:
TeHETHYECKUI [2], cTp. 63-67
AITOPUTM. [5], ctp. 124-169, 170-205
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

5.5

2.5

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

6.9

3.9

OCHOBBI TEOpHUHU
HEYETKUX MHOKECTB.
IIpumenenue B
YIPaBJIECHUU U
JIMarHOCTHKE

27

15

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
HEUETKUMU
MHOKECTBaMHU.
Omnepanun Ha HEYETKUX
MHOJKECTBaX.
Anrebpanyeckue U
JIOTHYECKUE OTICPAIIHH.
CBoiicTBa omneparuit

4.2

HeueTkue oTHOMCHNUS
M UX CBOICTBA.
Heuetkas n
JIMHTBUCTHYECKAS
nepeMeHHble. TepMbl
JIMHTBUCTHYECKHX
TIePEMEHHBIX.
Heuérkme uncna.
Onepauuu Haj
HEYCTKUMU YHCIIaMH.
Heuerkue uncna (L-R)-
Tumna. Heuetkue
otHomeHus. Onepannu
HaJl HEUETKUMU
OTHOIIECHUSIMHU

4.3

Heuerkuii BEIBO/I.
IIpaBuna HeueTKOM
MMIUTHKAITAH.
Anroputm Mamaanu.
AnropurMm Lykamoro.
AnropurMm Jlapcena.
YpouéHHbIi
QITOPUTM HEUETKOTO
BbIBOJIa. MeTozbl
MIPUBEACHUS K
q&TKOCTH. MeToJ1
HEYETKOTO yTPaBIICHHS
Takaru-CyreHo.
AnropurMm Takaru-

Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"OCHOBBI TEOPHH HEYETKIX MHOKECTB.
[IpyMeHeHne B yIpaBISHUU U THarHOCTHKE'
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], cTp. 271-345
[4], cTp. 7-40

Cyreno. Oco6eHHOCTH




(dbopMupoBaHUs
GbyHKIHN
MPUHAJIC)KHOCTH.
CpaBHeHHe ¢
aJIrOpUTMOM MaMaaHu

4.4 Heuérkuii perymsarop. 7 4
CrpykTypa HEUETKOI
CHCTEMBI yIIPaBICHHUS.
PaccmoTpenue paboTsl
perymnaropa.
PaccmoTtpenue
peuieHus 3aja49n
JIMarHOCTHKH C
NPUMEHEHHUEM
HEYETKUX CUCTEM
5 OcHOBBI TeOpHH Helipo- | 26.9 14.9 Iloozomoeka K meKyuwiemy KOHmMPOJIIo:
HEYETKUX CHUCTEM. IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
[Ipumenenne B TeopHH Heipo-HeuETKuxX cucteM. [Ipumenenne
YIpaBiIeHUH U B YIPaBJICHUX U AUAaTHOCTHKE"
JTUAarHOCTUKE Iloozomoeka K nabopamopnoii pavome: J1is
5.1 Hefipo-Heuétkue 13 7 BBITIOJTHEHHS 33/1aHUH 110 T1a0opaTopHOi padoTte
CHCTEMBI. Ne4 HeoOX0nMMO NpeABAPUTEIHHO N3YUHTh
[Mpeanoceuiku TEMY M 3aJIa4¥ BBITOJIHEHUS J1a00paTOpHOU
BO3HHUKHOBEHHSI. paboThl, a TaK k€ U3YYUTh BOIIPOCHI BApUAHTOB
CTpyKTypa CUCTEMBI. 00pabOTKH Pe3yJIbTAaTOB 110 U3YYCHHOMY B
ITpuHIUns! paboTHI. pazzaene "OCHOBBI TEOPUH HEHPO-HEUETKHUX
CpaBHeHue ¢ cucreM. [Ipumenenue B ynpaBileHUU U
HEYETKUMU U JIUarHOCTHKe" MaTepHay.
HeHpocucTeMamMu Camocmoamenvnoe uzyuenue
5.2 Co3nanue u o0y4eHue 13.9 7.9 meopemuyueckoz0 mamepuana: Vzyaenne

HEHUpPO-HEUETKUX
CHCTEM Ha OCHOBE
BBIOOPOK JTaHHBIX.

Moanpukanuy cucTeMm.
IIpumepst
HCTONb30BaHUs B
YIpaBICHUH U
JIMarHOCTHKE

JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"OCHOBBI TEOPHU HEUPO-HEUETKUX CUCTEM.
IIpuMeHeHue B ynpaBIeHUU U JUarHOCTHKE"
H3yuenue mamepuanoe 1umepamyprobix
UCOYHUKOG:

[2

], ctp. 44, 56-60
[3], ctp.23-33

[4], cTp. 180-186
[5], ctp. 307-365

10




3a4er ¢ OLEHKOI 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 108.0 32 16.0 - - - - - 0.3 59.7 -
Hroro 3a cemecTp 108.0 32 16.0 - - - 0.3 59.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
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. OOy4eHne HEUPOHHBIX CeTe. AITOPUTM 00pPAaTHOTO PACTIPOCTPAHECHHS OLTUOKH
Wnmoctpanus nponecca oOyuenus HC. Matemarnyeckoe onucanme mpoiecca o0y4eHusl.
PaccmoTpenue anropurma st OTHOCIOMHOM M MHOTOCJIIOWHOM ceTu. I'eoMeTpuueckas
uHTepnpetanus. [lepeobyuenue u 06o0meHne

Heiipon u ero monenu. buonornueckuid HedpoH. CTpyKTypa M CBOMCTBA MCKYCCTBEHHOT'O
Heiipona. Kiaccudukamust HeHPOHHBIX CeTe W MX CBOMCTBA. ApPXHTEKTYyphl HEHPOHHBIX CETEH.
MHorocnoiiHast (AByXcClIOiiHas) CeTh IPSIMOTO PACIIPOCTPAHEHHUS.

1.3. Anroputmbl 00yueHus 6e3 yunrens. OcoOOEHHOCTH

OOyueHue HEHPOHHBIX ceTei. AITOpuTM 00paTHOro pacnpocTpaHeHus omuoku WmocTtparus
nporiecca oOydenuss HC. Maremarndeckoe onmcanue mpouecca oOydeHus. Paccmotpenue
QIrOpUTMA Ui  OJHOCIOWHOW M MHOrocjioWHoW cetu. [‘eomerpuueckass WHTepHpeTaLMsL.
[TepeoOyuenue u 00001IEHHE.

2. HpuMeHeHue UCKYCCNIBEHHbIX HelZDOHHblx cemell 8 ynpaejieruu u ouaznocmuke

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

OcHOBHbBIE MOHATUS MHTEIUIEKTYalbHOrO yrpaBieHUs. [IoHATHE HWHTEIEKTyalbHON CHCTEMBI
ynpasnenus (MCVY). ITpusnaxku UCY.

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

ITpumeHeHne HelipoceTell B 3ajadax JMAarHOCTUKH, KJIacTepU3alus M IOUCK 3aBHCHUMOCTEM,
nporHosupoBanue. [IoHsATHE TUATHOCTUKU TEXHUYECKUX CUCTEM.

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

Heinpoperynsaropsl. Ilpeanoceuikun npumenenus. CymecTtByroomue noaxonasl. CTpykrypa u
OCOOEHHOCTH CHUCTEMBI YIPABJICHHUS C HEHpOperyiasaTopoMm. Paccmorpenune paboThl M HAaCTPOMKHU
perysaropa.

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

3.1. 'eneTudueckue AJITOPUTMBI U TPAAUTTUOHHBIC METOABI OIITUMU3ALIUH. 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. Kitaccuueckuil reHeTuuecKui anroput™. Minroctpanus BenoaHeHus anropurMa. Ilonarus
MOMYJISILIMK, XPOMOCOM, FT€HOTHUIIa, PEHOTHUIIA, aJUIeNH, JoKyca. DyHKIMS MPUCTOCOOIEHHOCTH.
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ITpumepsl. Illary Ki1accUYECKOro reHeTUYECKOr0 alNropuTma. ['eneTnueckue oneparopsl.
KoaupoBanue napameTpoB 3a7ja4yu B TCHETUYECKOM 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 TEHETHYECKUX AJITOPUTMAX

Kitaccnuecknii renetudeckuid anroputM. Miumocrtpanus BbeinosiHeHHst anroputma. Ilonsrtus
MOMYJSIIIUKM, XPOMOCOM, T'€HOTUNA, (peHoTuna, amienu, Jokyca. OyHKIUS MPUCIOCOOIEHHOCTH.
IIpumepsl. Illarm KIIACCMYECKOIO T'E€HETHYECKOro airopurma. [‘eHeTndeckue Oreparopsl.
KoaupoBanue napameTpoB 3a/1a4yu B TEHETUYECKOM aJITOPUTME.

3.4. Moaudukanum KIacCU4ecKoro reHeTHIecKoro anroputmMa. Moaudukamnus METOA0B
cenekuuu. VMcnonap3zoBanue 0coObIX MpoLeayp penpoaykuuu. MoauduiupoBaHHble T€HETUYECKHUE
orepaTopbl U METOJIbI KOAUPOBaHUs. MacitabupoBaHnue QyHKIUU IPUCIIOCOOIEHHOCTH

OcHoOBHas TeopemMa 0 FTeHETUYECKUX aJITOPUTMaX.

3.5. PaccMoTpenue npuMeHeHus B 3aJja4ax IMarHOCTUKU U yIIpaBJICHUS

Moaudukanuy K1accCuuecKoro reHeTUYecKoro aaropurma. Moaudukanus METoI0B CEJIEKLUU.
Hcnonp3oBaHne 0coOBIX MpoLeayp penpoaykuuu. MoaupuuupoBaHHble T€HETUYECKHE ONEPaTOPhbl
U METOJIbl KoaupoBaHus. MacitaOupoBaHue (pyHKIMH IPUCIOCOOIEHHOCTH.

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

4.1. IlonsiTue Heu€TKOro MHOkecTBa. Heu€TkocTh M BepoATHOCT. VlcTOpHS BOZHUKHOBEHUS.
XapakTepUCTUKHU HEYETKUX MHOKECTB. DYHKIMU IPUHAUIEKHOCTH. Oniepaliuy HaJ HEYETKUMU
MHOXecTBaMU. Onepanuy Ha HeYeTKUX MHOXecTBaxX. AyireOpandeckue U JIOTHYEeCKUE ONeparii.
CaoiicTBa onepanuit

Heuétkuit perymarop. CTpykTypa HEu€TKOW cHUCTeMBbl yrpaBieHUs. PaccMoTpeHue paOoTh
peryasaTopa. PaccMoTpenune pemenns 3aau THarHOCTUKA ¢ IPUMEHEHUEM HEYETKUX CUCTEM.

4.2. HeueTkue OTHOIIEHMS U UX CBOMCTBA. HeueTkast U MMHrBUCTHYECKAs IEpEMEHHbIE. TepMbl
JUHTBUCTUYECKUX NIepeMeHHbIX. Heu€Tkue uncna. Onepanuu Hal HeYeTKUMHU yuciamu. Hedetkue
yucna (L-R)-tuna. Heuetkue otHomeHus. Onepaiuy HaJl HEYETKUMU OTHOIIECHUSIMHA

[Tonsitue He4€TKOro MHOXecTBa. HeEu€TkocTh M BEPOSATHOCTH. VICTOpHsS BO3HHMKHOBEHUS.
XapakTepuCTUKU HEUETKUX MHOKeCTB. DYHKIMU NpUHAIEKHOCTH. Onepannu HajJ HEYETKUMHU
MHOkecTBaMU. Omepanri Ha HEUYETKUX MHOXKECTBaxX. AnreOpandeckue M JIOTUYECKHUE OTEepPaIlH.
CaolicTBa onepanuii.

4.3. Heuerknii BoiBOJ. IIpaBuna HeueTkol nMIunkanuu. AnroputM Mamaanu. Anroputm
[yxamoTo. Anroput™m JlapceHa. YnpomEHHbIA aaropuT™M HEYETKOTO BbIBOAA. MeToAbl IPUBEICHNUS
K 4€TkocTu. Meto HeueTkoro ynpasieHus Takaru-Cyreno. Anroputm Takaru-CyreHo.
Ocobennoctu hopmupoBanus PyHKINN TpUHAIC)KHOCTH. CpaBHEHHUE ¢ alTOpUTMOM MaMaaHu

Heuerkue oTHomeHus M ux cBoiicTBa. HeueTkas W JMHTBHCTHYECKAs MEpeMEHHbIE. Tepmbl
JUHTBUCTUYECKUX NepeMeHHbIX. Heuérkue uucna. Onepanuu Haj HEYETKUMH yuciamu. Heuetkue
grcina (L-R)-tuma. Heuetkue otHOmeHus. Onepaliiy HaJl HEYETKUMHU OTHOIICHUSMH.

4.4. Heuérkuii perynarop. CTpyKTypa HEUETKOM cucteMsl yrpanienus. Paccmorpenne paboTsl
perynsaTopa. PaccMoTpeHue pereHns 3a1a4n JUarHOCTUKY C IPUMEHEHUEM HEYETKUX CUCTEM
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Heuerkuit BwiBoA. IlpaBumiia HedeTkoM wuMIUIMKauud. AdroputM Mamaanu. AJTopuTm
ykamoTo. Anroput™ JlapceHa. Ynpom€HHbIN aIrOPUTM HEYETKOTO BbIBOIa. METO1bl TPUBEACHUS
K uérkoct. Meton HeueTkoro ympanieHusi Takaru-Cyreno. Anroputm Takaru-Cyreno.
Ocobennoctu hopmupoBanusi pyHKIMNA TpUHAIE)KHOCTH. CpaBHEHHUE C aNrOpuTMOM MamaaHu.

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

5.1. Heiipo-neuérkue cucremsl. [Ipeanochbiiku BO3HUKHOBEHUS. CTPYKTypa CUCTEMBI.
[Mpuniuns! paboTsl. CpaBHEHHE ¢ HEYETKMMHU U HEHpOCHCTEMaMU

Coznanue u oOyueHue HEeHpo-HEUYETKUX CHCTEM Ha OCHOBE BBHIOOPOK JaHHBIX. Moaudukanmu
cucteM. [Ipumeps! ncronb30BaHus B YIPABIECHUHU U TUATHOCTUKE.

5.2. Coznmanue n 00y4eHue HEHPO-HEYETKUX CUCTEM Ha OCHOBE BHIOOPOK JTAHHBIX.
Monudukaruu cucrem. [IpuMepsl HCTIOIB30BAHUS B YIIPABICHUN U TUATHOCTUKE

Heiipo-neuérkue cucremsl. [Ipeanoceiiku Bo3HUKHOBeHUsA. CTpyKTypa cucTeMbl. [IpuHIUIIBI
pabotsl. CpaBHEHHE ¢ HEYETKUMH M HEUPOCUCTEMAMHU.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. 3y4yeHrne OCHOB IPUMEHEHHUSI HEHPO-HEUETKUX CUCTEM,;
2. 3y4yeHne 0CHOB IPUMEHEHHSI HEYETKOU JIOTHKU;
3. 3ydeHne 0OCHOB IPUMEHEHUSI TeHETUYECKUX aIrOpPUTMOB;
4. N3yyeHne OCHOB IPUMEHEHMSI HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

3.5 KoncyabTanuu

Texywuii koumpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJIbHBIX MeponpusiTuil mo pasaeny "OCHOBBI TEOPUU HCKYCCTBEHHBIX HEMPOHHBIX
ceren."

. KoHcynpranuu HampasiieHbl Ha MOJTYyYEHUE WHIMBHUIYAIBHOTO 33JaHUs JUIS BBITOJHEHUS

2. Komcy. y4 ¥
KOHTPOJIbHBIX MEPONPUATHH 110 pa3zeiny "[IpuMeHeHne NCKYCCTBEHHBIX HEHPOHHBIX CETEN
B YIPaBJICHUH U JUArHOCTHUKe"

3. Koncynpranuu HampapieHbl Ha MMOJy4€HHE WHIUBHYyaIbHOIO 3aJaHUs JJISl BBITOJIHEHHS
KOHTPOJIBbHBIX MEpONpUATHH 1o paszaeny "OCHOBBI TEOPUHM T'€HETUYECKUX aITOPUTMOB.
[IpuMmeHeHne B ynpaBIeHUN U JUATHOCTHKE"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIYAIbHOTO 3a/aHUs JUIsl BHITOJIHEHUS

Y. y4 Y
KOHTPOJIbHBIX MEpONpHUATH 1o pasfeny "OCHOBBI TEOPHUM HEYETKMX MHOMKECTB.
[IpuMeHeHue B ynpaBiIeHUN U AMArHOCTUKE"

5. KoHcynbranuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIBHOTO 3a/1aHUs ISl BHIIOJHEHHUS
KOHTPOJIBHBIX MEPONpUATHA 1O pasneny "OCHOBBI TEOPUM HEHPO-HEUETKUX CHCTEM.
[IpumeHeHne B ynpaBiIeHUH U JUArHOCTUKE"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE 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:
COBPEMEHHBIC METO/IbI PHMEHEHHUS HCKYCCTBEHHBIX HEHPOHHBIX V-3 + NuTepBpio/3amura 1a0opaTopHOA
ceTeil JyIs pelieHus 3a/1a4 JUarHOCTUKY M YIIPaBICHUS pabotel Nel
MPEANOCEUIKH BOHMKHOBEHIS 1 OCHOBHBIC NOHSATHS TCOPHH V-3 + Ha60paT0pHafl pabota/BrimonHenune
MCKYCCTBEHHBIX HEMPOHHBIX CeTel naboparopHoit paboter Nel
COBpPEMEHHBIC METO/IbI IPUMEHEHHSI aIlapaTa TeOprun WuTepsrio/3amuTa 1a00paTopHOi
TeHETUYECKUX alITOPUTMOB JJIs PELICHUs 3a7a4 JUArHOCTUKH U W -4nik-1 + paboTsl Ne2
yIpaBJIeHUs
Ymersb:
MPUMEHSTH 3JIEMEHTHI TEOPUU HEYETKUX CUCTEM JJIsl PEIICHHUS V-3 + NuTepspio/3amura 1adbopaTopHOA
3a/1a4 AUArHOCTUKH M YIIpaBJICHUS paboTbr Ne3
BBIOMpATh METOMBI PELICHUS 3a7a4 YIPaBICHUS U JUATHOCTUKH C V-4 + Nurepsbio/3amura 1adbopaTopHOiA

IIOMOIIBIO arrapara TCOpun HGprO-HC‘-IGTKHX MHOXECTB

paboTtbr Ned
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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
7 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: KommerorepHoe 3aganue
1. Beimonaenue maboparopHoit pabotsl Nel (JlabopaTopHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

3auem c oyenxou (Cemecmp Ne7)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxennem o OamibHO-PEUTHHTOBOM cHCTEME s
crynentoB HUY «MDOW» Ha ocHOBaHUYU CEMECTPOBOM U SK3aMEHAIIMOHHOMN COCTaBIISIOIINX

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (POHIEC OICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. MeToasl poGacTHOTO, HEMPO-HEYETKOTO U aJallTUBHOIO YIPaBJIeHUs : Y UEOHUK JIJIsl By30B 110
MAaIIMHOCTPOUTEIBHBIM U IPUOOpOCTpouTeNbHBIM cieniaibHocTsM / Pen. H. J1. Erynos . — M. :
N3n-Bo MI'TY um. H.D. baymana, 2001 . — 744 c¢. — (MeToabl TeOpUM aBTOMAaTUYECKOTO
ynpasienus) . - ISBN 5-7038-1635-1 .;

2. ABepkuH, A. H. MckyccTBeHHbIE HEMPOHHBIE CETHU U TEHETUYECKUE AJITOPUTMBI : ydeOHOe
nocobue no kypcy "HeTpaaunnonHsie MoJiesin BeIYMCIeHUN" 110 HanpasieHuto "MHdopmaTika u
BerynciuTenbHas Texuuka" / A. H. Asepkun, E. B. Jlensmukosa, Hai. uccnen. ya-t "MOU" . — M.
: U3n-Bo MOU, 2014 . — 68 c. - ISBN 978-5-7046-1547-7 .,

3. Kocunckuit, M. FO. OcHOBBI HEMpPO-HEUETKUX CUCTEM YIIPABJICHUS U JUATHOCTUKH :
71a00paTOPHBIHM MPaKTUKYM 110 Kypcy "Helipo-HeueTkre CUCTeMBI yIIpaBJIeHUs U JUarHOCTUKH" TIO
HanpasneHuto 27.04.04 "Ynpasnenue B Texunyeckux cucremax" / M. 0. Kocunckuit, Hai.
uccien. yu-t "MOU" (HUY"MBU") . — Mocksa : U3n-Bo MOU, 2020 . — 52 c. - ISBN 978-5-7046-
2316-8 .

http://elib.mpei.ru/elib/view.php?id=11168;

4. bopucos B. B., Kpyrnos B. B., ®enynos A. C.- "Heuetkune monenu u cetu", (2-€ 3., cTep.),
WznatenbctBo: "["opsiuas nunus-Tenexom", Mocksa, 2018 - (284 c.)
https://e.lanbook.com/book/111022;

5. Pyrkosckas /1., Ilnnunbckuii M., PytkoBckuii JI.- "HelipoHHble ceTH, TEHETUYECKUE aJITOPUTMBbI
u HeyeTkue cucteMsl: [lep.c monsck. M. J{.Pyaurackoro.", (2-e u3x.), U3parensctBo: "I'opsuas
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nunaus-Tenexkom", Mocksa, 2013 - (384 ¢.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=11843.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. SimInTech.

5.3 UnTepHeT-pecypcChl, BKJIWYASA NPodecCHOHATIbHbIE 0a3bl JAHHBIX U HH(POPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. ba3za nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com
6. HanmoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. Dnexkrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. ITopTan oTKPBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuumonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

13. HanmoHaIbHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. OdpuunanbHblii caiT @e1epajibHOI0 ATEHTCTBA N0 TEXHHYECKOMY PeryJupoOBaHUIO U

MmeTposoruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuterckas nnpopmaunonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHusa

Homep ayauropumn,
HAHMEHOBAaHMeE

OcHamenue

VY4eOHble ayAUTOpUH IS
IIPOBEJECHUS JIEKIINOHHBIX
3aHATUHI U TEKYIETO

M-307, Yuebnas ayautopus

CTOJI TIPEMNO/IaBaTeisA, CTOJI YUeOHBIH,
CTYJI, JOCKa MEJIOBasl, KOMIIBIOTEpHAs
CCTh C BBIXOJ0M B I/IHTepHeT,

KOHTPOJIA MYJIbTUMEANIHBIN IPOEKTOP, SKPaAH
K-120, MammHHBIM 3a1 cepBep, KOHAUIUOHEP
NBI]
Y4eOHble ayAUTOpHUH IS M-304a/1, Yuebnas CTOJI IPENOAABATENSA, CTOI
IIPOBEICHUS nabopaTopust KOMITHIOTEPHBIN, CTYJI, KOMITBIOTEPHAS

71a00paTOPHBIX 3aHATHN

MOZACIINPOBAHUA CUCTEM U
aHaJIn3a JaHHBIX

CeThb ¢ BBIXOAOM B MHTEpHET, O0CKa
MapKepHasi, KOMIIBIOTEP NEPCOHANbHBIN

K-120, MamuHHEIH 3471
MBI

cepBep, KOHIUIIMOHEP

VYyeOHble ayIUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTeCTaluu

M-307, YuebHast aytuTopus

CTOJI IIperoiaBaTessi, CTON Y4eOHbIH,
CTyJI, TOCKa MEJIOBasi, KOMIIbIOTEPHAs
CeThb ¢ BBIXOJAOM B lHTEepHeT,
MYJIbTUMEANIHBIN POEKTOP, IKPaH
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K-120, MamuaHBIN 3271
HBI]

cepBep, KOHIUITUOHED

IMTomemenus misa
CaMOCTOSITENTbHON PabOTHI

HTB-201, KomnbsroTepHbIit
YUATAILHBINA 3aJ1

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
NIACbMEHHBIN, BEIAIKA IS OJEXKIbI,
KOMIIBIOTEpHAsI CETh C BBIXOOM B
WHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IIPUHTEP, KOHJUIMOHED

ITomemnienus mis
KOHCYJbTUPOBaHUS

M-305, IlpenonaBarenbckas
kad. "Yull"

Kpeciio pabouee, CTOJ, CTYI, mKad 1is
JIOKYMEHTOB, HIKad 115 O1EXK I,
KOMIIBIOTCPHAA CCTh C BBIXOJ0OM B

VHTEepHET, KOMITBIOTEP MEPCOHAIBHBIN

[Tomewmenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTO MHBEHTaPA

M-309, Knagosas

CTOJI, CTYJI, IKad s XpaHESHUs
MHBEHTAPSI

M-301/1, Knanosas

CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HeﬁpO-He‘{eTKI/IC TCXHOJIOTHH B 3ad49aX YIIPABJICHUA

(Ha3BaHME AUCIMILIMHBI)

7 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 ceTel. AIropuT™M 0OpaTHOTO
pacripocTpaHeHus omuoku MimrocTparus nporecca
oOyuenus HC. MaTtemaruueckoe onucaHue mnpoiecca
oOyuenus. PaccMoTpenue anropurma ass +
OJTHOCIIOMHOW U MHOT'OCJIOMHOM CETH.
['eomerpuueckas unreprnperanus. [lepeoOyuenue n
0000111eHNE

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 MHTEIIEKTYAIbHOW CUCTEMBI YIIPABICHUS +
(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
MEeTOJIbI KoupoBaHus. MacimtabupoBanue GyHKIUN
IpUCIIOCOOTIEHHOCTH

3.5

PaccMmoTpenune npyuMeHeHus B 3a1a4ax 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

HeueTkue oTHOMIEHUS U UX cBOMCTBA. Heuerkas u
JIMHTBUCTUYECKAs TepeMeHHbIe. TepMbl
JIMHTBUCTUYECKUX NEpeMEHHbIX. HeuéTkue yncna.
Orneparuy HaJ HEYETKUMU drciiamu. HeueTkue uncna
(L-R)-tumna. Heyetkue oTHOmeHUs. Oniepanuu Hajl
HEYETKUMH OTHOIIIEHUSIMH

4.3

Heuerkuii BeiBoa. [IpaBuia HEYETKOM UMILIMKALIAH.
Anroputm Mamaanu. Anroputm [lykamoro.
AnroputM Jlapcena. YpoméHHbIi alnroputM
HEYETKOTO BBIBOJA. METO bl MPUBENECHUS K YETKOCTH.
Merton HeueTkoro ynpasieHus Takaru-CyreHo.
Anroputm Takaru-CyreHo. OcoGeHHocTH
dopmupoBaHus GYHKUINN TPUHAIIEKHOCTH.
CpaBHenue ¢ anroputMoM Mamaanu

4.4

Heuérkuit perynsarop. CTpykTypa HEUETKON CHCTEMBI
ynpasieHus. PaccmorpeHnune paboTsl perynaropa.
Paccmotpenue pelienys 3a1au JTUarHOCTUKHU ©
IIPUMEHEHNEM HEYETKHUX CUCTEM
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OCHOBBI TEOPUH HENPO-HEUETKUX CUCTEM.
[IpuMeHeHue B yIIpaBICHUU U TUATHOCTUKE

5.1

Heiipo-neuérkue cucremsl. [Ipeanocounku
BO3HUKHOBeHUsI. CTpyKTypa cuctembl. [IpuHIUIIBI
pabotsl. CpaBHEHHE ¢ HEUETKMMH U HEHPOCUCTEMAMHU

5.2

Co3znanue u 00yueHne Helpo-HeUETKUX CUCTEM Ha
OCHOBE BBIOOPOK JaHHBIX. Mogudukanum cucrem.
[Tpumeps! NCII0JIB30BAHUS B YIIPABICHUU U
JUArHOCTHKE

Bec KM, %:
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