BECTHUK

MOCKOBCKOTIO
ODHEPI'ETHYECKOI'O
HHCTHTYTA

Ne 3 2023

Teopernueckuit



BULLETIN

OF MOSCOW
POWER ENGINEERING
INSTITUTE

Ne 3 2023

Theoretical
and scientific and practical journal

Published 6 times a year

Alternative Title:
Vestnik Moskovskogo Energeticheskogo Instituta (Vestnik MEI)

Moscow
National Research University «<MPED»



PEOKOJJEIMA XXYPHATA

Poranes Hukonaii IMuTpueBuY — IJIaBHbII
penakTop

JIokTOp TexHUYecKuX Hayk, pekrop HHY
«MDBW», 3aBenyronmii kadeapoii TeIIoBbIX JIeK-
Tpuyeckux cranumii H1Y «M3W»

3amosionuukos Baagumup Hukonaesuu —
3aMecTHTeJIb [NIABHOTO PeIaKTopa

Kananaar TeXHUUECKUX HayK, IEPBBIH Ipo-
pexrop HUY «MDBW», npodeccop kadeapst
panuorexHuyeckux cucteM HUY «MDW»

3aiiko Ejiena CeMeHOBHA — OpPraHU3alMOH-
HBII pegakTop

Kanmunar TexHMYeCKHMX HaykK, BEYIIHH
uHxeHep oraena «L{eHTp MexyHapoaHOro co-
TPYAHHYECTBA M HAyYHO-TEXHHUYECKOW HHDOP-
manum»y HTY «MDHW»

1.2.2. MaremaTu4yeckoe MOJIeJIMPOBaHue,
YHCJIeHHbIe MeTObI H KOMILIEKChI IPOrpaMm

AMocoB AHjipeii ABEeHHPOBUY

JlokTop (hH3HKO-MaTeMaTHIeCKUX HayK, IIpo-
(eccop Kadeapsl MATEeMaTHYECKOTO M KOMITBIO-
TepHoro mozenuposanus HUY «MDW»

Boabmakos Ajekcanap AgaHnacbeBuY

JloKTOp TEeXHMYECKUX HayK, mpodeccop Ka-
(benpsl cHCTEM aBTOMATU3UPOBAHHOTO HMPOEKTU-
posanusi u ynpasienust Cankr-IlerepOyprekoro
rOCYJIapCTBEHHOTO TEXHOJIOIUYECKOI0 HHCTUTYTA
(TEXHUYECKOTO YHHBEPCUTETA)

Jyounckuii FOnmii AunpeeBuy

JlokTop (pU3MKO-MaTeMaTHYECKUX HayK, Ipo-
(beccop kadenpsl MaTeMaTHYECKOTO M KOMIIBIO-
TepHoro moxenuposanuss HUY «MOW», 3aciy-
JKEHHBIN fesTenb Hayku PO

ITanacenxo I'puropuii IlerpoBuy
JloxTop (pu3HKO-MaTeMaTHIECKUX HayK, IPO-
¢eccop uncrutyTa Kamumia Xoprana, @panmmst

Duaaperos I'ennaanii Pegoposuy

JIoKTOp TeXHHYECKHX HayK, Ipodeccop Ka-
(enpsl yrpaBieHus 1 HHTEIUICKTYaIbHBIX TEXHO-
noruit HUY «M3U»

2.3. UHpopMaiMoHHbIE TEXHOJIOT I
U TeJIeKOMMYHHKAIHH

AngpomnH Anekcanap BacuibeBuu

JIoKTOp TeXHHYECKHX HayK, mpodeccop Ka-
(benpsl aBTOMATH3MPOBAHHBIX CHCTEM YIpaBiIe-
HH TemoBeIMH npoueccamu HUY «MOW»

Apakeisin Jnuk KolipyHoBuy

JlokTOp TeXHMYECKHX Hayk, mpodeccop Ka-
(benpsl aBTOMATH3MPOBAHHBIX CHCTEM YIpaBlie-
HHS TEMIOBBIMU npolieccamu HUY «MBW»

Busienko Bukrop A6pamoBuy
JIOKTOp TEXHHYECKHX HayK, TeXHHYECKUH
nupekrop 3A0 «MHTepaBTOMaTHKa»

BoabmakoB Ajiekcanap AgaHnacbeBuY

JIoKTOp TeXHHYECKHX HayK, Ipodeccop Ka-
(benpsl cHCTEM aBTOMATHU3MPOBAHHOIO HMPOEKTHU-
poBanus u ynpasinenus Cankr-IlerepOyprekoro
rOCYIapCTBEHHOTO TEXHOJIOTUUECKOI0 HHCTUTYTA
(TeXHHYECKOTO YHHBEPCHTETA)

Bopucos Bagum BiaagumupoBuy

JIOKTOp TEXHHYECKHX HaykK, Hpodeccop
kadenpbl BBIYUCIUTCIBHON TEXHHUKH (HIHaIa
HIY «MDW» B T. CMONeHCKe

Bpexos Ouier MuxaiijioBu4

JIOKTOp TEXHHYECKHMX HayK, 3aBEIyOIINii
Ka(enpoil BBIYUCIUTEIBHBIX MAIHH, CHCTEM M
cereil MOCKOBCKOI0 aBUallMOHHOTO MHCTUTYTA

Epemeen Anexcanap IlaBioBuy

JIoKTOp TeXHHYECKHX Hayk, Ipodeccop Ka-
(heaphl IPUKIATHOW MaTeMaTHKU U HCKYCCTBEH-
Horo unresekra HUY «MBW»

3unyenko JliogMuiIa AHaTO/IbeBHA
JIoKTOp TEXHHYECKUX HayK, Ipodeccop Ka-
tdenper UY-4 MI'TY um. H.D. baymana, Mocksa

Korenko Uropr Buranbesnu

JIOKTOp TEXHMYECKHMX HAyK, IVIABHBIN Hayuy-
HBIA COTPYIHHK M PYKOBOAUTETb J1abOpaTopuu
npoGieM KoMIboTepHON Oe3omacHocTH CaHKT-
ITerepOyprekoro desiepaabHOTO HMCCTEOBATENb-
cKoro 1eHTpa Poccuiickoit Akanemun Hayk

Kyaarun Baagumup IlerpoBuy

JIOKTOp TEXHMYECKHMX HayK, 3aBENyOIIUi
xadeqpoii ammapaTrHoro, IpOrpaMMHOIO M Ma-
TEeMaTHYECKOI0 OOCCIEUCHHST BBIYMCIUTEIBHBIX
cucteM MUPDA — Poccuiickoro TEXHOJIOIH-
YECKOTO YHHMBEPCHUTETa, ICHCTBUTEIbHBIN UJICH
AXaneMin eCTeCTBCHHBIX HayK

Kyrenos Burasmii I1aBiosuy

JIOKTOp TeXHHYECKHX Hayk, Ipodeccop Ka-
(henpsl IPUKIATHOM MaTeMaTHKU U HCKYCCTBCH-
Horo uHresuekra HUY «MDW»

Mapxos Anekceii CepreeBuy
JIOKTOp TEXHHMYCCKHX HayK,
AO «HITO «Dmenon»

Mun3zoB Anaronuii CtenanoBu4

JIOKTOp TEeXHHYECKHX HayK, mpodeccop Ka-
(henper OGe3omacHOCTH M MH(GOPMALMOHHBIX TEX-
nosoruit HIY «MDW»

Iporaaunckuii Oner MupociaBoBuy

JIoKTOp TEXHHYECKHX HayK, Ipodeccop Ka-
(heapsl aBTOMATH3MPOBAHHBIX CHCTEM YIIpaBie-
HUA TeII0BbIMU nporieccamu HUY «MBOW»

IIpe3unent

Cwmensinckuii Pycaan Jleonnaosuy

JlokTop  (pU3MKO-MaTeMaTHYECKUX  HayK,
uneH-kopp. PAH, 3aBenyronmii kadenpoid aBro-
MAaTU3aIUH CHCTEM BBIYHCIHTEIBHBIX KOMIUICK-
coB (haKyrIbTeTa BBIYUCIUTEIBHON MaTeMaTHKH
u knbepHeTHKH MOCKOBCKOTO TOCY1apCTBEHHOTO
yHuBepcutera uMenn M.B. JlomoHocoBa

Tonopkos Bukrop Bacuibesuu

JIOKTOp TEXHHYECKHX HayK, 3aBeIYIOLINI
kadepoit BHIUHCIUTENbHBIX TexHOomoruii HUY
«MDBU»

®enyos Anexcanap CepreeBuy

JIOKTOp TEXHUYECKHX HAYK, AUPEKTOP (Guin-
ana HUY «MBW» B . CMoNeHCKe, 3aBey ot
kadeapoil BEIYUCITHTENHON TEXHUKA

®uiaperos I'ennaauii Penopouy

JIOKTOp TeXHHYECKHX Hayk, Ipodeccop Ka-
(henpel yIpaBIeHUs H HHTEIUIEKTYa bHbIX TeXHO-
soruit HUY «MDW»

®poJioB Anekcanap bopucosuy

JIOKTOp TEXHMYECKMX HayK, npodeccop Ka-
(enpbl MATEMAaTHYECKOIO U KOMIBIOTEPHOTO MO-
nemposanust HUY «MDU»

XayymoB Bsiuecsiap MuxaiijioBuy

JIOKTOp TEXHMUYECKMX HayK, IVIaBHBIN Hay4-
HbII cOTpyaHUK DeaepanbHOro HCCIeI0BaTeIIb-
CKOTO LIeHTpa HH(OPMATUKH U ynpasineHus PAH

Yucrsikosa Tamapa banabdexoBHa

JIoKTOp TeXHUUYECKHX HAyK, 3aBeAyIoIas Ka-
(enpoii cucteM aBTOMaTH3HPOBAHHOTO MPOCKTHU-
poBanus u ynpasienus Cankr-IlerepOyprckoro
TOCYIapCTBEHHOIO TEXHOJIOIMYECKOT0 HHCTUTYTA
(TEXHHYECKOTO YHUBEPCUTETA)

2.4. DHepreTUKa M Y1eKTPOTEXHNUKA

AnaproommH Asexcanap BacnibeBuu

JloKTOp TEeXHHYECKUX Hayk, mpodeccop Ka-
(eapbl aBTOMATU3UPOBAHHBIX CHCTEM YIIpaBie-
HUS TeIIoBbIMU nporieccamu HUY «M3OU»

Anyunn Anekceii CepreeBnd

JIOKTOp TEXHHYECKUX HayK, 3aBeIyIOIHIf Ka-
(henpoil aBTOMATU3MPOBAHHOIO 3JIEKTPONPUBO/A
HIY «MBW»

Apaxensin Inuk KoiipynoBuu

JIOKTOp TEXHMYECKUX HayK, mpodeccop Ka-
(denpsl aBTOMATU3MPOBAHHBIX CHUCTEM YIIpaBie-
HUS TerIoBbIME Tiponeccamu HUY « MO

Acrames Muxaua I'eoprueBny

JIOKTOp ~ TeXHHYECKHX HayK, 3aBeilylo-
it Kadeapoil MPOMBIIIICHHOH AIEKTPOHUKH
HUY «MDWN»

Basip Bar-Jpa3H3

Joxrop (Ph.D), 4ieH TeXHHKO-TEeXHOJIOruye-
ckoro cyb-accamOness AH MoHromuy, aupekTop
Dueprerudeckoro VIHCTUTYTa MOHTOIBCKOTO TOCY-
JTApCTBEHHOTO YHUBEPCHTETA HAYKU M TEXHOJIOTHI

Bespykux Ilases IaBioBuy

JIoKTOp TeXHHYECKUX Hayk, Ipodeccop Ka-
(enpbl THAPOIHEPIeTUKH U BO3OOHOBISIEMBIX HC-
TOYHUKOB 3Heprun HUY «MO»

Bynax Baagumup IlaBaoBuyu
JIOKTOp TEXHHYECKHUX HayK, mpodeccop Ka-
denpsi cerorexankn HUY «MDO»

ByTtbipun IlaBes AupumoBuy

JIOKTOp TEXHUUECKUX HayK, wieH-kopp. PAH,
npoeccop Kaheapbl TEOPETHISCKUX OCHOB JICK-
tpotexuukn HUY «MOM»

Byxmupos Bauecia BukropoBuu

JIOKTOp TeXHHYECKHX Hayk, Ipogeccop Ka-
(enpel  TEOPETHUECKHX OCHOB TEIUIOTEXHHUKH
IBaHOBCKOTO rocy1apcTBEHHOTO SHEPIeTHUECKO-
TO YHUBEpCUTETA

Bapusonos Biragumup HuxonaeBua

JIoKTOp TEeXHHYECKUX Hayk, mpodeccop Ka-
(enpbl TEXHUKN U SNIEKTPOPU3UKH BBICOKHMX Ha-
npspkennid H1Y «MBW»

TapsieB Anapeii BopucoBuy

JIOKTOp TEXHMYECKHMX HayK, 3aBEIyIOIIHi
ka(enpoil TEerIoMacCOOOMEHHBIX MPOIECCOB |
ycranoBok HUY «MDBDW»
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TI'pudun Baagumup FeoprueBny
JIOKTOp TeXHHYECKUX HayK, mpodeccop Ka-
(enpbl mapoBbIX ¥ ra3oBbIX Typoun HIY « MDO»

I'puropves Anapeii AnuapeeBuy
JIOKTOp TEeXHMYECKUX HayK, mpodeccop Ka-
¢enps cerorexunkn HUY «MOW»

Japbsin Jleonua AnboepToBHY

JIOKTOp TEXHUUECKHX HayK, IUPEKTOp I10 Ha-
YYHO-TEXHHYECKOMY conpoBokieHn0 AO «Tex-
Huyeckass wuHcHekius EDCy», nelcTBUTENbHBII
wieH AKaJIleMUH eKTPOTEXHIUUEeCKUX Hayk PD

JmutpueB Ajsexcanap CepreeBuy
JIOKTOp TeXHMYECKUX HayK, mpodeccop Ka-
¢benpsr nu3kux Temmneparyp HUY «MOW»

Jparynos Buktop Kapnopuu

JIOKTOp TEXHUYECKUX HayK, IPOPEKTOp II0
Hay4yHOH pabore HUY «MDW», 3aBemyrommit
kadenpoii rexuosnoruu Metauio HUY «MO»

Kenros Buxrop CepreeBuy
JIoKTOp TeXHHYECKHX HAyK, JOLEHT Kaden-
pst cetorexuukn HUY «MBU»

Kyxos Bacuimii Biagnmuposuyu
JloKTOp TEeXHHYECKHX HayK, Ipodeccop Ka-
¢benpsl anexrpuyeckux cranuit HUY « MO

Ka3zakos Opuii Bopucosuy

JIOKTOp TEXHHUYECKHMX HayK, Hpodeccop Ka-
(enpsl  AIEKTpOMEXaHUKH VIBaHOBCKOTO Trocy-
JTAPCTBEHHOTO 3HEPreTHYECKOr0 YHHBEPCUTETA,
JICMCTBUTENBHBIA WiIeH AKaJeMUH JIEKTPOTeX-
HHMYECKUX Hayk PO

KauanoB Anexcanap Hukonaesuu

JIOKTOp TEXHMYECKMX HayK, 3aBeayIOLIUi
Kadenpoii AeKTpooOdopyIoBaHus U SHEprocoepe-
skeHus: OpJIOBCKOTO TOCYIapCTBEHHOIO YHHBEP-
curera umenn U.C. TypreHesa, 1eliCTBUTENbHBII
wieH AKaJIleMUH IIeKTPOTEXHUUECKHX Hayk PD

KprokoB Anexceii [laBioBua
JIOKTOp TeXHHYECKUX HayK, mpodeccop Ka-
(denpsr Hu3kuX Temneparyp HUY «MD»

KyBaaaun Anexcanap bopucopnu

JIOKTOp TeXHHUYECKHX HaykK, Hpodeccop Ka-
(benpsl 1eKTPOCHAOKEHHMS IPOMBIILICHHBIX TPEJI-
npusTHiT 1 nexrporexHonoruit H1Y « MO

Kypoaros I1aBes AsiekcaHapoBuy

JIOKTOp ~TEeXHMYECKMX HayK, Ipodeccop
Kadeapsl DIEKTPOMEXAHHUKH, AIEKTPHICCKUX H
2JIEKTPOHHBIX arnmaparoB HUY «MOW»

Jlenemknn Asnexcanap Poaabnosnu
JIOKTOp ~TeXHMYECKHMX HayK, Tpodeccop
MOCKOBCKOTO aBHALIMOHHOIO HHCTHTYTa

Mapxkos Biragumup AHaroibeBuy
JIOKTOp TEXHHYECKHX HayK, 3aBEIyIOLINi
xadenpoil KOMOMHHPOBAHHBIX —JBUTraTeliell ¥
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aJILTEPHATHBHBEIX 3HEproyctaHoBok MI'TY uwm.
H.D. Baymana, MockBa, JeHCTBUTEIbHbBIH 4ICH
AKaJIeMHH BOGHHBIX HayK

MesmmxoB OJier UropbeBuny

JlokTOp (hU3HKO-MaTeMAaTHIECKHX HAyK, IIPO-
(eccop kadeapsl aTOMHBIX MIEKTPUICCKUX CTaH-
it HUY «MDW»

OBunHHuKoBa MpHHa AjleKcaHIpPOBHA
JIOKTOp TEXHUYECKHUX HayK, JUPEKTOp Hayuy-
HOTO HampaBJeHUs] — 3aBEyIONIast OT/eIeHHEM
Ne 2 OAO «BHUMKII», neiicTBUTENBHbIA YIeH
AKaJIleMUH SNIEKTPOTEXHUYECKUX HayK PO

Manduiaos Imutpuii UBanosuu

JIOKTOp TEXHMYECKHMX HayK, HAy4HbIH py-
xoBogurens AO HTI[ ®enepanbHoil cereBoit
komriaHuu EQuHON SHepreTnyeckoi CcHucTeMsl,
JICUCTBUTEIIbHBIN YiIeH AKaJeMHU 3JIEKTPOTEX-
Huueckux Hayk P®D, nelictButenbHbiil wieH Poc-
cuiickoii VimxeHepHo#t AkaieMuH,

IlerpoBa Tamapa BanoBHa

JIOKTOp TEXHMYECKMX HayK, Tpodeccop Ka-
(enppl  TEOPETHYECKMX OCHOB  TEIUIOTEXHHMKH
M. MLIT. Bykanosuua HUY «MOW»

IMonor CrannciaaB KoHCTAHTHHOBHY

JIOKTOp TEXHHYECKUX Hayk, Ipodeccop Ka-
(heapbl MHHOBALIMOHHBIX TEXHOJIOTHH HAyKOEM-
kux orpacneit HIY «MDW»

IpockypsikoB Koncrantun HukosaeBny

JIOKTOp TexHMUYECKUX Hayk, mpodeccop
Ka(elpbl aTOMHBIX OJICKTPUYCCKUX CTAHIUI
HNY «M3N»

Pangun FOpuii AnaroiabeBua
JIOKTOp TEXHMYECKHMX HayK, IVIaBHBIH cIie-
nuanuct [TAO «Mocsueproy

Pocasixos Ilapea BacuibeBuu

JloKTOp TeXHHYECKHX Hayk, Ipodeccop Ka-
(heaper MOETUPOBAHUS U IPOCKTUPOBAHMUS dHEP-
reTudeckux ycraHoBok HIY «MOW»

Cepeopsinnnkos Cepreii BiragumupoBua

JIOKTOp TeXHHYECKHX Hayk, Ipodeccop Ka-
(henpsl GU3NKU U TEXHOJIOTHH JJIEKTPOTEXHAUEC-
KHX MarepuasioB U komrnonentos HUY «MDW»,
JICWCTBUTEIbHBIH WIeH AKaJIeMUH JIEKTPOTEXHU-
4yeckux Hayk PD

CmuphoB Cepreii EBrenseBny

JIOKTOp TEXHHYECKHX HayK Hpodeccop Ka-
(enpel XMMUK 1 AIEKTPOXUMUYECKOH YHEPreTH-
ku HY «MDOW», HayuHbI pyKOBOAUTEINB OT/IE-
J1a acIUPaHTyphl U JokTopanTypsl HUY «MOW»

Crpuzxos Banepuii ®exoposuy

JIoKTOp (DM3HKO-MAaTEMaTHYCCKUX HayK, 3a-
MECTUTENb IUPEKTOpa HHCTUTYTa HpobieM Oes-
OIIACHOTO Pa3BUTHUs aTOMHOM 3HepreTuku PAH

Crpoes Bragumup Anapeesna

JIOKTOp TEXHMYECKMX Hayk, Ipodeccop
Kaenpbl  IEKTPOIHEPreTHYECKHX  CHCTEM
HUY «MDWy, npeiicrButenbHbIN wieH Akxaje-
MUH JIEKTPOTEXHHYECKUX HayK PD

Cyaranrysun Wibaap AiizapoBuy

JIoKTOp TeXHHYECKHX Hayk, Ipogeccop Ka-
(enpbl IPOMBIIUICHHBIX TEIUIOHEPIeTUICCKHX
cucteM HIY «MDU»

Tomapos I'puropuii BajeHTnHoBIY
JIOKTOp TEXHMYECKHX HayK, IeHepasbHbIH
npextop OO0 «I'eorepm-M»

Tarynos Muxaui I'eoprueBuy

JIoKTOp TeXHHYECKHX Hayk, Ipogeccop Ka-
(henpbl THAPOIHEPIeTUKH U BO3OOHOBIISIEMBIX HC-
TOYHUKOB 3Heprun HUY «MON»

®eann MakcuM AHpeeBHY

JIoKTOp TEXHUYECKUX HayK, podeccop Kades-
PBI 2NEKTPOCHAGKEHNS TIPOMBIIIIEHHBIX TPEAIPH-
STH 1 snekTporexHonoruit H1Y «MDOH»

@uiaunnos KOpuii [TerpoBuy

JlokTOop TeXHHYeCKnX HayK, OObeIHEeHHBIH
MHCTUTYT SIICPHBIX UCCleoBaHui, Jlaboparopust
(HU3UKN BBICOKUX SHepruii, PykoBomurens rpyrm-
bl Kprohu3uky, . JlyoHa

XoxJ10B Biagumup AJiekcaHpoBuy

JloKTOp TeXHHYECKUX Hayk, Ipodeccop Ka-
(denpel DHEPreTHYECKHX U THAPOTEXHUUECKHX
coopyxennit HIY «M3W», npodeccop Typun-
CKOTO HOJIUTEXHUYECKOTO YHHBEPCUTETA B TOPOJIE
TamkenTe

Yemoopucosa Haunas IllaBkaToBHa

JIOKTOp TEXHHYECKHX HaykK, Ipodeccop
kaeapbl  DNEKTPOIHEPreTHYECKHX  CHCTEM
HUNY «MBDN»

Ilep6akoB AJekceii BaagumupoBuy

JlokTop ~ TeXHHMYECKHX HayK, mpodec-
cop Kadempsl DIEKTPOCHAOKECHHS —IIPOMBIII-
JCHHBIX MPEANPUSTHH M JJICKTPOTEXHOIOTHII
HUY «MBW»

Sros Bukrop BiaagumupoBuy

JIOKTOp TEeXHHYECKUX HayK, mpodeccop Ka-
(enps! umkeHepHo Teruopusnku um. B.A. Ku-
pwmHa HUY « MDW»

HcTopusi HAyKN M TeXHUKH
(cneuuaabHOCTD 5.6.6)

YepnodaeB AHaTOINI ATeKCAHAPOBUY
JIokTOop MCTOpUYECKMX HayK, mpodec-
cop Kadeapsl MCTOPUM U KYJIBTYPOJOTUH
HUY «MDW», neiicTBUTENbHbBIA wieH Mexy-
HapOJHON AkaJeMuu HH(OpMaTH3AIINK
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