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Bpems l Meponpusitue
21 cenTs0psa 2021 r.
VYuacTtre B MeponpusTHiX B paMkax MexayHaponnoro ¢opyma Kazan Digital Week 2021 (Kazanp-Okcmo)
22 cenTs0psa 2021 r.
08.00-09.00 Perucrpanms yuactauko Kondepenunn (J1-223)
09.00-09.30 Ortkpsitie Kondepenuuu. [pusercreernoe cioso (J1-223)
09.30-11.30 [nenapuoe 3acenanue (J[-223)
11.45-13.00 Kpyanwiit cmon «Pa3zeumite cucmem 31eKmpocHadlIceHus -
) ) 9Hep2oaghhexmusnocme u snepzocbepescenuey ([{-224)
11.45-13.00 Okekypeusi no KDY
13.00-14.00 Topsxectennslii 00en Otkpoitie Kondepenuu (Cronosast [)
14.00-16.00 Il 3acenanue paboueii rpynnsl KTOPK (J1-223)
15.14-15.17 O6uiee doro y sororuna KIDY
Pabora Kondepenuuu no cexiusm
1(T-201) 1(T-303)
14.00-17.30 2(I'-301) 3(I'-202) 4(I'-208) 5(I'-223) 6(I'-212) 7(I' 310)
1 yactp 2 4acTb
23 cenTsiops 2021 1.
Pa6ora KoHdepeHuuu o cekuusim
08.30-10.45 1(r-201) 1 (I'-303)
2(I'-301) 3(r-202) 4(T'-208) 5(I-223) 6(I'-212) 7(I' 310)
1 gacTp 2 JacTh
10.45-11.00 Koge-0peiik. (I'-325)
Pabora KondepeHunu mo cexnusimM
11.30-13.00 Ioaypunan koHKypca «YMHHEK» (A KOpITyc, YUTaIbHBII 3271
1(T-201) 1 (I'-303)
2(I’-301) 3(I'-202) 4(I'-208) 5(I'-223) 6(I'-212) 7(I' 310)
1 yacTp 2 yacTpb
13.00-14.00 O6en (Cromosast J)
Pabora KondepeHunu mo cexnusiM
14.00-17.30 1(T-201) 1 (I'-303)
2(I-301) 3(I'-202) 4(I'-208) 5(I'-223) 6(I'-212) 7(I' 310)
1 yacth 2 4acTb
24 centaops 2021 r.
3aBepmieHue paboThl CEKIHMI
1(T-201) 1 (I'-303)
9.00-11.00 2(I-301) 3(I'-202) 4(I’-208) 5(I'-223) 6(I'-212) 7(I' 310)
1 yactp 2 4acTb
11.30-12.30 IMonsenenne uroros Koudepenmnu (1-223)
13.00-14.00 IIpeseHTanus nporpaMMbl KypcoB MOBBIILICHNS KBaTU(uKauy mo teMe: «Pacuer, obocHOBaHwHe,

IKCIIEPTH3a HOPMATHBOB Y/ICIHHOTO PACX0/1a UTOILIMBA IPH MPOU3BOICTBE TEILIOBOM dHeprun» (J[-223)




Bpemsa MockoBckoe

®opmart
Bpems ®UO Jl012KkHOCTE M OpraHU3aNHs Yuacrue
yuacTust
AOnymnazsHOB D1Bapa Pexrop Ka3zaHckoro rocyiapcTBeHHOro .
09.00-09.05 [IpuBETCTBEHHOE CIIOBO OYHBII
OnycoBuu 9HEPreTUYECKOro YHUBEPCUTETA
Pextop HUY «MDW», A.T. H.,
09.05-09.10 Poranes Hukonaii JiImurpuesna npocgeccop, 3aBemyronuii kadeapoi IIpuBeTcTBEHHOE CIIOBO OHJIalH
«TernoBble IEKTPUIECKUE CTAHIUI»
3amecTuTeNh MHHHCTPA
Munnb6aes Mapar .
09.10-09.15 . MIPOMBILIEHHOCTH ¥ TOPTOBIIM IIpuBeTcTBEHHOE CIIOBO OUHBIH
DaiizpaxMaHOBUY
Pecny6mnku Tatapcran
3amecturens aupekTopa JlemaprameHra
. Pa3BUTHUS DIEKTPOIHEPTETUKHI 5
09.15-09.20 IMonos I'eopruit Dayapaosud L. IIpuBeTcTBEHHOE CIIOBO OHJIalH
MuHucTepcTBa 3HepreTHkd Poccuiickoi
Depepannu
IlepBEIii 3aMecTUTENb TeHEPATEHOTO
09.20-09.25 Cabup3anoB Alipat Spymiouy JUPEKTOPA — AUPEKTOP 110 IKOHOMUKE U IIpuBeTcTBEHHOE CIIOBO OHJIalH
¢unancam AO «TatoHepro»
Vice-Rector for University Image,
. International Relations and European N
09.25-09.30 Stefan Purici N . IIpuBeTcTBEHHOE CIIOBO OHJIalH
Development "Stefan cel Mare
University of Suceava
®opmart
Bpems dPUO IiieHapHbIe JOKJIAABI Ha3zBanue goxkaaga
yuyacTus
VIcKyCCTBEHHBIN HHTEIUIEKT
IIpaconoBa Anrenuna PykoBoauTenb oTA€ENa aBTOMATU3ALUY U .
09.30-09.50 B KJIHEHTCKUX cepBucax AO OYHBII
EBrenneBHa MOJ/IEP)KKK OU3HEC- POLIECCOB.
«AToMOHeproCObITY
IpoGuembt
. JJIEKTPOIHEPTETHYECKON
Jupexrop HUW Poccuiicko-ApMsSHCKOro .
09.50-10.10 JasTsin Bare CamBesnoBu4 unrerpanui B EADC: OYHBII
YHUBEPCUTETA, J.I.H., Ipodeccop.
BBI30BBI JIMOepaIn3auu
HALMOHAJIBHBIX PHIHKOB
Unen-kopp. PAO, 3aBenyromuit
. ° YucneHnHoe uccnenoBaHne
00bearHEHHOH Kadenpoi .
s dexra BTOpHIHOI
Bonos Bsuecias Teonopouu «EcTecTBeHHBIC HAYKHY, .
10.10-.10.30 N . 3aKPYTKH B CBEPX3BYKOBBIX OYHBII
Camapckuit Tocy1apCcTBEHHBII .
MOTOKAX Ta30B Pa3IHYHOM
YHUBEPCHUTET COOOIICHHMS,
HPHUPOABI
1.¢.-M.H., I.T.H., mpodeccop.
KowmmiekcHas oreHka
Crapiuii Hay4HbIH COTPYIHHUK, CcUCTEMHOH 3(PEKTUBHOCTH
10.30-10.50 BaitpamoB Aprem Hukonaesmd CaparoBckuit HayuHbI# eHTp PAH, U KOHKYPEHTOCIIOCOOHOCTH OYHBII
K.T.H. ADC B KOMOMHUPOBAHUH C
BOJOPOAHBIM KOMIUIEKCOM
VYcToitunBoe sHEepreTudeckoe
. paszButue PecriyOnuku
3aBeayoUMil CEKTOPOM «DKOHOMHKA
Benapycs u PeciyOnuku
9HEPreTUKM», IHCTUTYT SHEPreTHKU .
10.50-11.10 3opuna Taresina ['enHabeBHA . Tatapctan (Poccusi): OYHBII
HarmoHanbHOW akageMHu HayK
COCTOSIHUE U BBIOOD
Benapycu, n.3.H., o1eHT.
HEePCIeKTHBHBIX
HanpasJIeHu
Texnonoruu Bom0O- U
DunuMoHOBa AHTOHUHA JoneHT kadenpsl «XuMus ¥ BOJOPOIHAS | PeCypcocOepeKeHus B .
11.10-11.30 OYHBII

AnppeeBHa

sHepretuka», KI'DVY, K.M.H.

OOJIBIION SHEPTETUKE
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Ccebuaxu ais yuactusi Bo I MexxnyHapoaHoi HayYHO-TeXHUYECKO#i KOH(pepeHIHHT
«Smart Energy Systems 2021» (SES-2021)

Bpemst Meponpusitue Mopaeparop/ComonepaTop CcbLIKH
Orxpeitue KonpepeHuun. TMoaxmounThCs K KOH(EPEHIHH Zoom
IIpHBETCTBEHHOE CIIOBO https://kgeu-
09.00-11.30 (11-223) ru.zoom.us/j/92073432751?pwd=NESXWTBK
' ' [TtenapHoe sacenanue OFJCOXdLNmVCTO0ZYRW5PZz09
(1-223) Wnentudukarop kondpepenimu: 920 7343 2751
Kon nocrymna: 141323
ToaxmounTthes K KoHMepeHu Zoom
Kpyrubiit cron «Pazeumue https://kgeu-
11.45-13.00 | cucmem INEKMPOCHAOIICEHUS — TIpopexrop o HP ru.zoom.us/j/99491972891?pwd=TXU3Vnpob
’ ' oHep2oappexmusHocmsb u Axwmerosa W.T. XE1eGRKVGVRRmMQzcWh0dz09
anepeochepedcene» Wnentudukarop kondepenunn: 994 9197 2891
Kon mocryna: 145827
TMoaxmounThCs K KOH(EPEHIHH Zoom
https://kgeu-
14.00-16.00 |1 Bacemanue paboueii rpymmbt ru.zoom.us/i/995130923§7?pwd:eGleShSOO
' ' KTOPK (/1-223) NXR2U0R293QjdCWDFhdz09
HWnenruduxarop koupepenuun: 995 1309 2367
Kon nocryma: 862331
TMoaxmounThes K KOH(EPEHIHH Zoom
https://kgeu-
23.09.21 Tlonydunan koukypca ru.zoom.us/j/99953624130?pwd=T1hVTWQ4Z
1 3'0_1'3 00 «YMHHK», KOpITyC A, Tanmosa A.P. VVKkSVhYa2VZSIZmR0IUZz09
' ' YUTAJIBHBIN 3aIL. Wnentudukarop kondepenuuu: 999 5362 4130
Kon nocryna: 979345
Mopneparop (I yacts): Banbkos ¥Opuii BuranbeBuu,
JI.T.H. npodeccop, 3aBeAYIONMiT Kadeapoit
«[IpoMBILIUICHHAs] ~ TEIUIODHEPreTUKa M CHCTEMBI
TerocHabkeHus» KIDY.
Mopneparop (Il 4yacts): Munraineesa I'y3euanb
PammpoBHa 3asenyomuii kadeapoi «HepreTHaeckoe
MaIIMHOCTPOCHHEY, 1.T.H., foueHT KI'DY
Comopeparop (I yacts): Tomos ’Kasoxup BypueBuy
Jlexan DHepretudeckoro ¢akynprera, A.T.H., mpodeccop Yacrs 1.
TamkeHTCKHH TOCYIapCTBEHHBII TEXHUYECKHUI TlopkmounThest K KoH(epeHunn Zoom
YHHUBEPCHTET (OUHBI) https://kgeu-
Comoneparop (I uacre): TacanoB 3axmp Asmkpam | ru.zoom.us/j/92975765495?pwd=c1IMxRWpqV
orabl,  goueHT  Kadenpbl  «DNEKTPOMEXAHUKA» UFGaGJITkZmeDdRZWV0QT09
290921 Asep6aiiukanckoro I'ocynapcrBeHHoro Yuuepcurera | Mpentudukarop kondepenuuu: 929 7576 5495
14 0'0_1'7 30 Hedru n Ipomeimuiennoctu (ATYHIT). Kon nocryna: 845856
' ' Cexuns 1. «Onepretudeckue | Comomeparop (Il wacre): HWabun  Poman
23.09.21 CUCTEMbI M KOMILJIEKCHI» AnbdepToBHY
s 3apenyrouuii kadenpor, K.T.H., JOLUEHT ACTpaxaHCKui Yacrp 2
08.30-17.30 = N N
rOCyIapCTBEHHBII TEXHUYCCKUI YHUBEPCUTET (OHJIAIH). TlopkmounThest K KOHpepeHunu Zoom
Okenepr (I yacrp): Tanbaes  Kanaamauu https://kgeu-
TokrobaeBuu Jlexkan 9O KI'TY um. N.Pa3zzakoBa a.1.H., | ru.zoom.us/j/93034845434?pwd=RnFwazRSem
npodeccop (OHITaiH). hETOdOcEFXdnhmS21zdz09
JKCnepThl m YacTh): Cennnn  Augekceii | Wnenrnduxarop koudepenuun: 930 3484 5434
BaaaumMupoBuy, K.T.H., JIOLCHT, 3aBeytomuii HayuHo- Kon nocryma: 278248
HCCIIE/I0BATEIILCKIM HMHHOBALMOHHBIM LEHTPOM
ABTOMATH3MPOBAHHBIX CHCTEM yIpaBIeHUs B
TerodHepreTuke M npomsiuienHoctn (HUULL ACY
TOII), (oHmnaiin).
BoJioB BsiueciaB TeonopoBuy, uien-kopp. PAO, a.¢.-
M.H., JI.T.H., npodeccop 3aBeayroumuii 00bEANHCHHON
kadenpoit  «EcrecTBennble  Haykm»,  Camapckuit
rOCYapCTBEHHBIIl YHUBEPCHTET CO00MLIeHUs (OUHBIi).
Monaeparop: Ui Urops Bragumuposuy,
JI.T.H. npodeccop, 3aBeAYIONMiT Kadeapoit
«OneKTpocHa0KEeHHEe MPOMBIIUICHHBIX HPEANPUATHII,
JIUPEKTOP HHCTHTYTa 3JIEKTPO3HEPTeTUKU u
22.09.21 anextpornku KI'DY.
14.00-17.30 Comonepatop: Toupo Oamnmikon 3yBypoBHd, J.T.H, TMoaximounThes K KOH(EPEHIHH Zoom
Cexunst 2 npodeccop, 3aBexyronmii kadeapoit «DIeKTpHUCCKHE ) https://kgeu- )
23.09.21 <<3neKTpomexal-;nKa " MaIITUHBD), TamkenTckuit TOCYIapCTBEHHBII ru.zoom.us/j/97088735552?pwd=bXBJVjZoM
08.30-17.30 SICKTPHUCCKHG ATNApATD TEXHUYECKUIT yHUBEPCHUTET, (OUHBIIT). XZWS2FXMFZEOXVCAKEOQT09
Dxcneprsi: UcenoB Cyatanbex CancpizdaeBny K.1.H., | Wnenruduxarop koudeperuun: 970 8873 5552
24.09.21 npodeccop, Jexkan DHepreTHueckoro Qaxyibrera, Kon nocryma: 955433
09.00-11.30 Ka3axckuii arpoTeXHMYECKHH yHUBEPCHTET HMMEHH
C.Ceiipymuna (oHaiiH).
JKapmaran6eroBa Mepyept CoBeTOBHA, K.T.H. JOLICHT,
Kazaxcknit HannoHanbHbli YHHBEPCUTET HM. ajb-
Dapabu.
Monepatop: Tonennmen-Kyrty3oB AneKcaH}:(]g Tomenousmses Kk komepentms Zoom
22.09.21 BagumoBuy, 1.¢u3-Matr.H., mpodeccop, 3aBeayHLInii httos://kaeu-
14.00-17.30 | Copupun 3. «Aromammsamus, | <2PeAPOH  «Ipombimnennas  oHEKTPOHMKA M | ;00 16/1/93839468721 2pwd=WVIUUESVbN
TpUOOPHI U METOIBI KOHTPOJISD) cseroreximkay KI Y. . pXODB4RDM2R0hPRIN4Zz09
23.09.21 Comoneparop: IMa3nepun Amnapeii BiaagumupoBud, " - 038 3946 8721
08.30-16.00 IL.T.H, Tmpodeccop, 3aBemyrouuii Kadeapoii, IIaBHBII AIeHTHpHIATOD Koml)epe.nunw
o Kon nocryma: 800675
HAay4YHBI  COTPYIHHK, YpaJbckoro  denepaibHOro



https://kgeu-ru.zoom.us/j/92073432751?pwd=NE5XWTBKOFJCQXdLNmVCT0ZYRW5PZz09
https://kgeu-ru.zoom.us/j/92073432751?pwd=NE5XWTBKOFJCQXdLNmVCT0ZYRW5PZz09
https://kgeu-ru.zoom.us/j/92073432751?pwd=NE5XWTBKOFJCQXdLNmVCT0ZYRW5PZz09
https://kgeu-ru.zoom.us/j/99491972891?pwd=TXU3VnpobXE1eGRkVGVRRmQzcWh0dz09
https://kgeu-ru.zoom.us/j/99491972891?pwd=TXU3VnpobXE1eGRkVGVRRmQzcWh0dz09
https://kgeu-ru.zoom.us/j/99491972891?pwd=TXU3VnpobXE1eGRkVGVRRmQzcWh0dz09
https://kgeu-ru.zoom.us/j/99513092367?pwd=eGk1T3h3Q0NXR2U0R293QjdCWDFhdz09
https://kgeu-ru.zoom.us/j/99513092367?pwd=eGk1T3h3Q0NXR2U0R293QjdCWDFhdz09
https://kgeu-ru.zoom.us/j/99513092367?pwd=eGk1T3h3Q0NXR2U0R293QjdCWDFhdz09
https://kgeu-ru.zoom.us/j/99953624130?pwd=T1hVTWQ4ZVVkSVhYa2VZSlZmR0lUZz09
https://kgeu-ru.zoom.us/j/99953624130?pwd=T1hVTWQ4ZVVkSVhYa2VZSlZmR0lUZz09
https://kgeu-ru.zoom.us/j/99953624130?pwd=T1hVTWQ4ZVVkSVhYa2VZSlZmR0lUZz09
https://kgeu-ru.zoom.us/j/92975765495?pwd=c1MxRWpqVUFGaGJlTkZmeDdRZWVoQT09
https://kgeu-ru.zoom.us/j/92975765495?pwd=c1MxRWpqVUFGaGJlTkZmeDdRZWVoQT09
https://kgeu-ru.zoom.us/j/92975765495?pwd=c1MxRWpqVUFGaGJlTkZmeDdRZWVoQT09
https://kgeu-ru.zoom.us/j/93034845434?pwd=RnFwazRSemhET0d0cEFXdnhmS21zdz09
https://kgeu-ru.zoom.us/j/93034845434?pwd=RnFwazRSemhET0d0cEFXdnhmS21zdz09
https://kgeu-ru.zoom.us/j/93034845434?pwd=RnFwazRSemhET0d0cEFXdnhmS21zdz09
https://kgeu-ru.zoom.us/j/97088735552?pwd=bXBJVjZoMXZwS2FXMFZEOXVCdkE0QT09
https://kgeu-ru.zoom.us/j/97088735552?pwd=bXBJVjZoMXZwS2FXMFZEOXVCdkE0QT09
https://kgeu-ru.zoom.us/j/97088735552?pwd=bXBJVjZoMXZwS2FXMFZEOXVCdkE0QT09
https://kgeu-ru.zoom.us/j/93839468721?pwd=WVluUE8vbnpXODB4RDM2R0hPRlh4Zz09
https://kgeu-ru.zoom.us/j/93839468721?pwd=WVluUE8vbnpXODB4RDM2R0hPRlh4Zz09
https://kgeu-ru.zoom.us/j/93839468721?pwd=WVluUE8vbnpXODB4RDM2R0hPRlh4Zz09
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YHHMBEpPCUTETa HUMEHHU b.H.
Enbuuna (onnaiin).

Oxkcnepr: Kanannapos Xycelii:kon YMapoBuy, K.T.H.,
3aBeYyIOIIUH Kadeapoit 9NIEKTPOCHAOKEHNE u
ABTOMATHKH, XymKaHACKUT TIOJIUTEXHUICCKUI
MHCTUTYT TaKUKCKOTO TEXHHYECKOTO YHHBEPCHTETa

umMenn akagemuka M.C. Ocumu (OHIaiiH).

TIEPBOr0  IPE3UJCHTA

Monepartop: AxmeroBa Upuna I'apeeBHa,

I.T.H., JOLEHT, 3aBeAyroumii kadeapoit «IKOHOMHKA
OpraHM3aluy MPOU3BOJCTBA», MPOPEKTOp IO HAYIHOH
pabote, KI'DV.

Comoaeparop: 3opuna Tarbsina ['eHHagbeBHa, 1.3.H.,

ToaxmtounTtees K KoHMepeHun Zoom

22.09.21 . .
14.00-17 30 JOLIEHT,  3aBEAYIOLIMI  CEKTOpOM  «JKOHOMHKA ) https://kgeu-
Cexnust 4. «DKOHOMHKA U SHepreTukm», MHcTUTyT dHepretnku HaumoHanabHOM ru.zoom.us/j/92270705926?pwd=WDJpUDQv
230921 MEHEKMEHT B DHEPIeTUKE» akajemuu Hayk benapycu (04HbIN). OHpmUDhAJS1BoYmdFb3VQUT09
08 3'0_1' 415 Oxcneprsl: Jlaprsan Bare CamBesioBuy, Wnentuduxarop kondepenuuu: 922 7070 5926
’ ' IILH.,, nupodeccop, mupekrop HUU Poccwmiicko- Kon nocryma: 689150
ApPMSIHCKOTO yHUBEpCHUTETa (OUHBIIT).
AxpopoBa Anbdus lagaxaHoBHa
I.T.H., npodeccop, mupekrop HUU Tamxukckoro
TEXHHUYECKOTO YHHBEPCUTETA (OHJIANH).
Mopneparop: [1aBaos I1asen IlaBiaoBuy,
K.T.H., JIOLIEHT, 3aBeAYIOINI kadeapoit
«DNEKTPOTEXHUIECKHE KOMIUIEKCHI M CHCTeMbI», KI'DY.
Comopneparop: SIikynun Hukonaii Hukonaesuy, 1.7.H, Tomemousmses k xorgeperm Zoom
22.09.21 Cexunst 5. npodeccop, 3aBerYIOLINA Ka(blaupoﬁ aBTOMOﬁHHLHOF? httos://kaeu-
14.00-17.30 @nextporpancrioprse | [PacOPTE (Oﬂﬂglfj;*ﬁwrcx““ TOCYAGPCTBCHHBI | ) 0m us/j/939669517322pwd=Y XcxMU02S
23.00.21 CHCTEMBI U 3apsijiHast é P T C - A JNXxc29zaEJUTVZraTFtdz09
o HHPPACTPYKTYpa» KCNEpT. | yces tepreit Asexcanaposu, HWnenruduxarop konpepenuuu: 939 6695 1732
08.30-16.15 I.3.H., JIOLEHT, 3aBepyromuii kadenpoit «Opranusauus Kox nocryra: 198485
MEepeBO30K,  0€30MacHOCTb  ABIKEHUS M CEepBHC yna:
aBTOMOOMIIEI», CaparoBckuit roCy/IapCTBEHHBIH
TEeXHUYEeCKHil yHUBepcuTeT wuMeHd [arapuna HO.A.
(OHJIAMH).
Moneparop: Ymuuposa Hartaams JmuTpHeBHa,
JL.X.H., mpodeccop, 3aBeayoluii kapeapoit « ATOMHbIE 1
TEIUIOBBIC ~ JJIEKTPHYCCKME  CTaHLHUU»,  JUPEKTOp
MHCTUTYTa TeriodHepreTnku KIDY. ToaxmounThes K KOH(EPEHIHH Zoom
15%8_9]-72 .]éO ii';gggrg;fgsgr?;i];?: Comopneparop: IliierHeB Muxauj AHapeeBHY, ] https://kgeu-
HedrexmMIH ? IX.H, mpodeccop kadenapel «XuMus M XuMH4eckas | ru.zoom.us/j/93911590453?pwd=eEJsbhmY?2a05
23.09.21 Ma]J_II/IHOC’I‘pOCH;II/I TEXHONIOTHsS»,  3aBedylomui  kapempoit, WxITY FunEyRTh1alRCOUZsQT09
08.30-10.15 TAHCTIOpTE? ’ (oHnaitn). Wnenruduxarop koupepenuun: 939 1159 0453
’ ' Ikcnepr: Bop3enko Bacuimii UropeBuy, Kon nocryma: 402504
K.T.H., 3aBeAyrommii maboparopueri, OObeANHEHHBIA
MHCTHTYT BBICOKUX Temmeparyp Poccuiickoil akagemuun
Hayk (OMBT PAH) (onuaiin).
Moaepartop: Topkynosa FOuus Baagumuposha,
JLILH., IOLEHT, 3aBeaytonuii kadeapoit «Mupopmaruka
1 MH(GOPMALMOHHO-YIPABIISIONINE CUCTEMBD», TUPEKTOP
MHCTUTYTA UU(POBBIX TEXHONOTUI 1 9KOHOMHKN KIDV.
Comoaepartop: Cmupnos HOpuii Hukonaesuy,
22.09.21 K.(u3-Mar.H., JIOLICHT, 3aBe/IyIOIHI Kadeapoit
14.00-17.30 Ceknus 7. «lludposbie «MHxenepHas kubepHerrkay, KIDY. HOHKH}O‘MTbﬁﬁ KSI;;); qéff cHun Zoom
23.09.21 TEXHOJIOTHH, CHCTEMBI Ixcneprsl: Bapuio Wibs UBanoBuy, 1U.200m us/i/913ﬂ£%%%wd:OGpESTNtR
08.30-17.30 MCKYCCTBEHHOT'O MHTEIIICKTA, K.T.H., JIOLEHT Kadenpsl «HHOPMALMOHHBIX CHCTEM H : kwrblhEbGVkZGVXaO d7d209
KOMITBIOTEPHOE TEXHOJIOTHii», Ifompow:rcon TOCYAACTBEHHBIA | p o (uratop kondepenu: 913 1442 3102
24.09.21 MO/JICTIUPOBAHHE) yHUBepcuTeT (OHJIalH). Kot z1octyna: 054599
09.00-11.30 Koiimuen Temupxan KochibaeBny, .
JL.T.H., npodeccop, Kazaxckuit  HarmyonansHbIH

Yuusepcuter uM. anb-Papabu (oHmalH).
Hedrucos Anexcanap Buraabesny,

Phd, mupekTop  Hay4YHO-WHHOBALIMOHHOTO
«Industry 4.0» Astana IT University (onnaiin).

LEHTpa



https://kgeu-ru.zoom.us/j/92270705926?pwd=WDJpUDQvOHpmUDhJS1BoYmdFb3VQUT09
https://kgeu-ru.zoom.us/j/92270705926?pwd=WDJpUDQvOHpmUDhJS1BoYmdFb3VQUT09
https://kgeu-ru.zoom.us/j/92270705926?pwd=WDJpUDQvOHpmUDhJS1BoYmdFb3VQUT09
https://kgeu-ru.zoom.us/j/93966951732?pwd=YXcxMU02SjNxc29zaEJUTVZraTFtdz09
https://kgeu-ru.zoom.us/j/93966951732?pwd=YXcxMU02SjNxc29zaEJUTVZraTFtdz09
https://kgeu-ru.zoom.us/j/93966951732?pwd=YXcxMU02SjNxc29zaEJUTVZraTFtdz09
https://kgeu-ru.zoom.us/j/93911590453?pwd=eEJsbmY2a05FUnEyRTh1alRCOUZsQT09
https://kgeu-ru.zoom.us/j/93911590453?pwd=eEJsbmY2a05FUnEyRTh1alRCOUZsQT09
https://kgeu-ru.zoom.us/j/93911590453?pwd=eEJsbmY2a05FUnEyRTh1alRCOUZsQT09
https://kgeu-ru.zoom.us/j/91314423102?pwd=OGpESTNtRkwrb1hEbGVkZGVXa0dZdz09
https://kgeu-ru.zoom.us/j/91314423102?pwd=OGpESTNtRkwrb1hEbGVkZGVXa0dZdz09
https://kgeu-ru.zoom.us/j/91314423102?pwd=OGpESTNtRkwrb1hEbGVkZGVXa0dZdz09
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Cexuust

Cexperapb

Cexkums 1 (1 yacTb) «OHEPreTHYECKHE CUCTEMBI
U KOMILJICKCBD)

T'anonenko Cepreit Onerosuy, nou. kapenpst [1T3.

Cexkuus 1.(2 yacTb) «OHEPreTHUECKHE CUCTEMbI
U KOMILJICKCBD)

JleBuenko Brnagumup MBanosuy, kadenpsr OMC

Cexkuust 2. «DIEKTPOMEXaHUKA U JJICKTPHICCKUE
anmnapaTb

Bacenko Bacunuii Pomanosud, accucrent kadenpst D111

Cexnus 3. «ABTOMaTH3aIUs, TPAUOOPEI H METOIBI
KOHTPOJIS»

CemenHnKoB AHTOH Biagumuposud, non. xadenps: [19C

Cexnusn 4. «9KOHOMHKA U MEHEDKMEHT B
JHEPTeTHKE»

I'mmsmanoBa Anmust PammroBHa, mmskenep LITIA

Cexkuus 5. «DNEKTPOTPAHCIOPTHBIE CUCTEMbI U
3apsaHas HHPPaCcTPYKTypay

Caduymnmun Bynar UpekoBud, nmxenep

Cexuus 6. «<Bogopo/iHbIe TEXHOJIOTHH B
SHEpreTUKe, HeTEXMMUK, MAIIMHOCTPOCHHH,
TPAHCIIOPTE»

Teyenkun Anekcanap Bagumorud, nmkenep kadenpst ATOC

Cexnust 7. «L{uhpoBbie TEXHOIOTUH, CHCTEMbI
HCKYCCTBEHHOT'O MHTEIIICKTA, KOMITBIOTEPHOE
MOJICTIHPOBAHUE»

Hatanbcon Anekcannp BanepbeBuu, cr. nnyc,

11ab0opaToOpUsIMU

npenojasarenb Kadenps

3aB.
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Cexnnus 1. «3Hepremqec1<ne CHCTEMbI U KOMIUIEKCHI» | yacTh

MopepaTtop: Banbkos IOpuii BuraabeBuu, 1.T.H. mpodeccop, 3aBemyromuil xadenpoil «[IpoMbIIuIeHHAS TEIIOPHEPIeTHKAa U CHCTEMBI
teriocHabxeHus» KI'DY.
Comopnepartop: Tomo Kaoxup BypmeBmu, [lekan DHeprernueckoro ¢akysiprera, I.T.H., npodeccop TamKeHTCKHH TrocyaapCTBEHHbINH
TEeXHUYECKUH YHUBEPCHUTET (OUHBIA),
TacanoB 3akup AJMKpaM OIJIbI, JEKaH JHEPreTHYeCKoro (akysiaprera A3epOailKaHCKOro yHHBEPCHTETa HE()TH U MPOMBILUICHHOCTH

(Omnunaiin).

Jkcnept: Nan6aeB Kanaauann ToxkrodaeBny, [lekan DO KI'TY um. .Paz3akosa a.T.H., npodeccop (OHIaiiH).

Ioaka0YuThest K KOHpepeHunn Zoom
https://kgeu-ru.zoom.us/j/92975765495?pwd=c1MXRWpaVUFGaGJITkZmeDdRZWV0oQT09

HUnentuduxarop koHpepenumun: 929 7576 5495
Kopa nocryna: 845856

22 cents6ps 2021 r

Ne ABTOpBI Haspanue VYuactue Bpems
3asBKu
Zumrat Talatovna Gaibnazarova
Mamlakat Abdukadirovna Makhkamova
Tashkent State Technical University
named after Islam Karimov Ways of to use innovation energy-efficient
15 Sunatilla Baxodirjanovich Gaibnazarov Y L energy-et Online 14.00-14.15
Mukhammadkxuia Sobirkhuia uali technologies in the republic of uzbekistan
J jaug
Saitkamolov
Tashkent State Technical University
named after Islam Karimov
Jomuaun Jlenuc AsekcaHapoBUY
Konub6aba Onbra bopucosna
Coxonbekuii AHatonuit MiBaHOBHY OKCIIepHMEHTAIBHBIE HCCIICOBAHUS
16 I'abutos Pammie Hannesna nepepabOoTKH TBEPJIBIX KOMMYHAJIbHBIX OuHoe 14.15-14.30
DI'BOY BO «lBaHOBCKUI OTXO0JI0B METOZIOM ITMPOJIU3a
roCyIapCTBEHHBIH PHEPreTHYECKHA
yHuBepcurer umeHu B.1. Jlenunay
Abnymnnaes Smap Pyxymna
Mawmezosa ['ionas Befican Electromagnetic calculation of tensioners for
22 Kepumzaze INonbiuen Canan S . Online 14.30-14.45
winding small wires
TTupuesa Hamxuba Menuk
AT'YHII
Buacosa Anena FOpvesHa AHanu3 OYNCTKH BOJIBI HA
23 Bracos Cepeeti Muxaiinosuu xoMOuHupoBaHHbIX BITY TOC Y- OuHoe 14.45-15.00
DI'BOY BO «KIOY» CIEKTPO(POTOMETPHIECKAM METOJOM
banazane Mnpkua Mymdur ormst
Aunue Alinbin IapaanixaH orisl Integration of Electric Vehicles in the
Mupzoesa CeBun 1k MapiieH Kbi3bl Distribution Network to Solve the .
24 HoparnmoBs [Ixanan Anup3a Orisl Integration Problem of Renewable Energy Online 15.00-15.15
AsepOaitukanckuii I'ocynapcTBeHHBII Sources.
VYuusepcurer Hedru u IIpombliieHHOCTH
Cennut Bnagumup AnexcanapoBuy
Cennun Anexceit Bnagumuposuy «AHanu3 3G GEKTHBHOCTH UCTIONb30BAHUS
38 MarsBuH Anekcell AnekcaHIpoBuY BOJJOPOIHOTO TOIUTHBA B Ta30TypOHHHBIX Online 15.15-15.30
Benopycckuil HarmoHaIbHBIH YCTaHOBKaX».
TeXHUUECKUH YHUBEPCHTET
Bnacoe Cepeeii Muxatinoguu HccnenoBanne 6akTepHaabHOTO
30 Bracosa Anena FOpvesna sarpsisHenns @CJI BITY TOC meronom OuHoe 15.30-15.45
DI'BOY BO «KIDY» HK-crieKTpockonuu
JlebueB MaiipOek Baxaesuu
I'posHeHCKHil rocynapCTBEHHbIH
HeTAHOH TEXHUYECKUIl YHUBEPCUTET
(I'THTY) umenn akagemuka M. /1.
MUIITHOHIIIUKOBA.
«OCHOBHBIE JTaIIbI IIOBBIIICHUS
Kepumos Mbparnm AxMenoBud o
36 Axanemus Hayk Yederckoit Pecry6umuk, OhderTHBHOCTH Pa3sBUTHA pernoHaLHOil Ounoe 15.45-16.00

npodeccop ITHTY um. Akan. M./
MMWUTMOHIIIMKOBA

Macaep Cynuman XaMHIOBUY

TTAO «Pocceru CeBepHblii KaBkazy/
ITHTY um. Axax. M.Jl. MUUIMOHIMKOBA
AwmxaeB Tumyp [llupBanoBuy

JHEPreTUKH Ha mpumepe YeueHckoit
Pecry0Omuxm»



https://kgeu-ru.zoom.us/j/92975765495?pwd=c1MxRWpqVUFGaGJlTkZmeDdRZWVoQT09
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I'posHeHcKuii rocyjapcTBEHHBII
He(TAHOH TEXHUYECKUH YHUBEPCUTET
(ITHTY) umenn akagemuxa M.J1.
MUUIHOHIIMKOBA.

Cennua Bragumup AnexcanIpoBud
CenuuH Anekceil BragumupoBua

Mo;[epHmauml CHCTEM TEIJIOCHA0KEHUS
KPYIIHBIX TOPOAOB IIPU IIEPEXOAE K

39 L . Online 16.00-16.15
Benopycckuil HaloHaIbHbIH UHTEJIEKTYalbHbIM SHEPreTUUECKUM
TeXHUYECKUH YHUBEPCHTET cucTeMaM
Poranes Annpeii HukonaeBuu
Kunppa Brnagumup Onerosuy
Komapos MBan Uropesud
Ocunos Cepreit KoHcraHTHHOBHY Structural and parametric optimization of S- -
40 P p P Online 16.15-16.30
3npiBko Osbra BiiaanmuposHa CO2 thermal power plants
HarmonansHslit Hccne0BaTenbCKUi
yHUBepcUTET «MOCKOBCKUI
9HEPIreTUYECKU MHCTUTYT
23 centsiops 2021
Komapos MBan Uropesuu
Xapnamosa Japbs MuxaiinoBHa
HaymoB Brnagnmup IOpseBnu
Kosanes Imutpuii CepreeBud "Nuclear power plant with external steam -
42 Awirpuii Cep power plant with Online 08.30-08.45
JIsBoB JIMuTpnii JIMuTpreBny superheating
HaunonanbHbli Bcclie[0BaTENbCKUI
yHUBepcHUTET «MOCKOBCKUI
JHEPTreTUYECKUIH HHCTHTYT)
IIpumeneHue coBpeMEHHBIX TEXHOIOT Ui
Hacupos lllamcu Hapuman orist J1s1 0OecTieyeH s SKCILTyaTallHOHHOM .
48 poB © pIME A varait Online 08.45-09.00
Bakunckuit UmxeHepHBIl YHIBEpCHTET HaJIe)KHOCTH ¥ 0€30I1aCHOCTH B
sHeprocucTemax AsepOaiiukaHa.
Wnbun Eprennii TpodumoBuy
o Ilomy4enue 1 UCIONB30BaHKE BOJOPOAA HA
Jlbivapes JiMutpuii Auapecsi TBepOTOIUMBHEIX TOC 111 BEIpaBHUBAHUS
50 OI'BOY BO "HaumnoHassHslit P A P Online 09.00-09.15
. rpadyka Harpy3Ku U 3aMeICHUs
HCCIIeI0BATENbCKUI YHHBEPCUTET
" L . " PE3epBHOIO TOILIUBA.
MOCKOBCKHH SHEPreTHISCKUIH HHCTHTYT
JleBenok Jlnana Mropesna
Wnbun Eprennii TpodumoBuy Pacimpenue peryaMpoBOYHOro uana3oHa
51 OI'BOY BO "HanmoHabHbIi TOL] ¢ akKyMyIsATOpaMU CETEBOH BOJBI IPH Online 09.15-09.30
HCCIIeIOBATENbCKUI YHHBEPCUTET paboTe 110 TeIIoBOMY rpauKy.
"MOCKOBCKHIA SHEPreTUYECKHIH HHCTUTYT"
Komapos VBan Uropesuy
ITabanoBa Codest UropeBra
Berepa Aunpeit Huxonaena Development of a mathematical model for
epbaroB MBan AHATOIBEBUY asification of solid fuel and assessment of -
53 | Wep gas ; Online 09.30-09.45
MakcumoB Uropb AjlekcaHapoBuy the influence of input parameters on the heat
HartroHabHEBIH MCCIIen0BaTENbCKUI of combustion of the resulting gas
yHHUBEpCcUTET «MOCKOBCKHI
9HEPTeTUUECKUIH HHCTHTYT)
Axmemos D0yapo Aoeamosuy,
3eonapesa FOnus Hukonaegna,
Tananuna Anacmacus Eecenvesna,
ITrommuros Tuumpuii Cepeeeeus OnTumMu3anyst TUAPABIMIECKOTO PeXKUMa
55 i paboTsI cucteMsl TerocHabxkenns OO0 OuyHoe 09.45-10.00
PIEOY BO KISV, JCM «Hytpumnsan IIpoxykte Pycy
Cabumog Unvoap Xatioaposuy yrp pory, Y
OOO HIIII "PY-Huxcunupune”
[oBeieHne 3(hHeKTUBHOCTH PabOTHI
Pomau Puma Pycmemosna KOTEJIbHOHN ITyTeM HaJCTPOWKH BUHTOBBIMHU
Banwvkos FOpuii Bumanvesuu ACIIUPUTETBHBIMA BUTATEISIMHE /
57 (4 pacttp A Ounoe 10.00-10.15

Anmonosa Tamvsana Buxmopoena
DI'BOY BO «KIOY»

Increasing the efficiency of the boiler's
operation by adjusting the screw expansion
motors
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Macmnanos Cepreit Hukonaesua

OnrumMu3anys MaTOTOKCHYIHOH KaMephl
cropanust ['TY tuna I'T-009 ¢ ©MnakTHHIM
OXJIaXICHHEM ITaMEHHOI TPYOBI
OCHOBAHHAsI HA METOJIe COKHTaHUs

62 Canxr-IleTepOyprekuii moMTEXHUYECK Ui PR Online 10.15-10.30
00eIHEHHON IPEBAPUTEIIBHO
yuusepcuteT [lerpa Benukoro (Cn6IlY) o o
MOATOTOBJICHHON TOIUTMBOBO3AYIIHON CMECH
CanpikoB Penat AxaroBuu
KI'ACY, xadenpa TemIodHepreTuk,
ra30CHa0XeHUs U BeHTHIIIINI
EnemanoBa Anust AMKOBHA - -
ATMATHHCKHH VHHBEPCHTET SHEDICTHKH 1 Physico-mathematical model for water
63 CIHI YHUBCPCHTCT SHCPTE distillation on a combined water treatment OuHoe 10.30-10.45
cBs13u uM. ['ymapOexa Jlaykeesa,
system
Pecny6nnka Kazaxcran
JlxyHnycosa JIs3at PricxaHoBHa
ANMAaTHHCKUH YHUBEPCHTET YHEPIeTUKH U
cBs3u uM. ['ymapOexa Jlaykeea
bamanosa Anus Anacosna
Yuuupos Andpeii Anexcanoposuy CHeKTpOCKOITMYECKOE UCCIIeJOBAaHNE
64 Qunumonosa Anmonuna Anopeesna OpraHHYecKHX Ipumeceil B OuHoe 11.30-11.45
Yuuuposa Hamanus /[mumpuesna TeXHOJNOrHYeckux Bogax TOC
@I'EOY BO «KI'OY»
Cucrema aBTOMaTH3UPOBAHHOTO
MOHHTOPHHIA U IIPOTHO3HPOBAHUS
Ianonenxo Cepeeii Onezo6uy OCTAaTOYHOTO pecypca TpyOOIpOBOIHOTO
65 Konopamves Anexcandp Eseenvesuy TpaHCIopTa OuHoe 11.45-12.00
@I'BOY BO «KI'DY» System of automated monitoring and
forecasting of the remaining resource of
pipeline transport
3eonapesa FOnus Hukonaesna
@I'BOY BO «KI'OY»
Buearwun Unonap Anvbepmosuy
00O «KOP-I'enepayusy
Cyspos Lllepxon Mamamosuu
MozepHu3auus CUCTEMBI TEINIOCHAOKEHUS
68 Munucmepcmeo scunuuyHo- . OuHoe 12.00-12.15
OT KOTeNbHOH «Bomuuky, r. TamkeHT
KOMMYHGAbHO20 00CILYHCUBAHUSL
Pecnyonuxu Ysoexucman (M)KKO Py3)
Banvros IOpuii Bumanvesuy
QDI'BOY BO «KIOY»
Suikysatos Jlyrdymia Mypanynacsu Methodology for conduction and calculation
Babaxomxaes Paxumkan [TauexaHoBHY .
of the results of an experimental study for .
69 Tambaes Hasum TynaeBuy - . Online 12.15-12.30
o . condensation of vapors on vertical tubes
TalKeHTCKHI rOCYJapCTBEHHBIH - . - -
. with specially profiled ribs.
TeXHUYECKUH YHUBEPCHTET.
SBoposckwuii IOpuii BukToposuu
ManenkoB Anekceit CepreeBud
. PaspaboTka npoTtotumna nu$poBoro
3emmn Cemén Annipeesu BOMHHMKA UMHUTAIIMOHHON MOJIENN TETIJIOBOH
73 HInmxne Anexceit Bnagnmuposuda n L ar . Online 12.30-12.45
. cern Digital twin prototype development for
Tpervaxos Aunpeii Onerosiy heating network simulation model
®dI'bOY BO «HanmonanpHBIH 9
HCCIIe0BaTeNbCKHN YHUBepcUTeT «MOW»
75 | Bames Paoux Hypmmunoas sapunton pekonemyKim remrosofcems | Ovnoe 12.45-13.00
®IBOY «BO KIDV» P PCKOHCTPYKIL 9IS
CHCTEMBbI TEIIOCHA0KEHHUSI
76 | Bameo Padux Eypmmsiomys N vanchopmarops smeprun s cncreve | Ounoe 14.00-14.15
®IBOY «BO KIDV» p pMaTopa SHep Rt
TEMJIOCHA0KEHHS.
TI'apuviuwosa Enena Braoumuposna
Hsmaiinosa Eecenus Bauecnasosna KoHTposb 0T/I0KeHHUiT Ha TOBEPXHOCTSAX
81 Banwvroe FOpuii Bumanveguu TEeII000MEHa IO aHAJIN3Y UX YacTOT QOuHoe 14.15-14.30

3aepemounos Aippam Pugpxamosuu
DI'BOY BO «KIQY»

KosiebaHui
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Taparopun AHznpelt AHIpeeBuY

Modelling of Elements of Plate Silencers for

82 MyxameroB Aiinyp BynaToBuua Online 14.30-14.45
Power Plants
HUY «MDW»
Llaxyposa Posanuna 3ygaposna Vcnions30BaHue SHTPOMHIHBIX METOI0B
Konopamves Anexcandp Eseenvesuy 00paboTKK BUOPOIMATHOCTUYECKHX
85 P aercancy P POl Ounoe 14.45-15.00
T'anonenko Cepzeti Onezosuu CUTHAJIOB JUIS OLICHKH TEXHUYECKOTr0
DPI'BEOY BO «KIDY» COCTOSIHHS TPYOOIIPOBOIOB
Iumxun Anexceit Braaumuposuy
SBoposckuit FOpuit Buktoposuu
XKurynuna Exarepuna BanepueBna DKCIepHUMEeHTAIBHOE ONIpe/ieTIeHNe
3enun CemeH AHIpeeBUY TEIUIOBBIX XapaKTEPUCTHK ¥ OCOOCHHOCTEH
01 dI'bOY BO ((HaLllil'OHaJleblﬁ paboTst TOTOJIOYHBIX KAMHIUISAPHBIX CHCTEM Online 15.00-15.15
HCCIIeIoBaTeNbCKUH yHIBEpcHTET «MOM» oromtenust  Experimental determination of
dénpkep Onyapn thermal characteristics and ceiling capillary
Tepmanust heating systems operation features
BpannenOyprekuii TexHuueckuit
YHUBEPCHUTET
Meroauka OLEHKH TEPMOAMHAMUYECKOM
ITnomuuxoea Jlroomuna Banepvsnosna R d)Z(LbeKTPI:HOCTPI Hp OM/?:IH_UIGHHBIX
@IBOY BO «KIDV» P
99 TEIJIOTEXHOJIOTMYECKUX CXEM C OuHnoe 15.15-15.30
Hunxosa Hpuna Heopesia BKJIFOYEHHEM TEIUIOYTHIIH3ALHOHHOTO
000 «numCmpoiiy» T .
00opyIoBaHHs
Mockanenxo Hukonaii Meanosuy
PazButue sKo0rnuecku 0€30nacHbIX
Axmemuun Asam Punamosuy N .
101 . TEXHOJIOTHIA IPOU3BO/ICTBA TEIUIOBOM U Ounoe 15.30-15.45
Mapvwun I'eopeuii Eeecenvesuy S ICKTHHIECKOM SHEDHI
@IEOY BO «KIV» P P
Using renewable energies to reduce the
Ano-Orbu Axueo Kxanuio consur’r? tion of electric'gl energy consumed
104 Banvkos FOpuii Bumanvesuy in cooIF:ng devices while imp?glving their Online 15.45-16.00
DI'BOY BO «KI'OY»
performance
Jomaxun EBrennii AnexcanipoBud
ITonos Hukura Cepreesud
Korun Jlennc AnexceeBud Statistical method based estimation
282 Pycuna Anacracus ['eoprueBHa technique for energy storage system Online 16.00-16.15
KupssinoBa Hataibs I'enHapeBHa parameters at traction substations
HoBocubupckuii rocyaapcTBeHHbIIH
TEXHUYECKUH YHUBEPCHTET
IITaBuna EBrenus BuktopoBHa
DI'bOY BO «PDY um. I'.B. [1nexanosay,
Kagenpa MoJIUTHIECKOH IKOHOMHHU U
HCTOPUH 3KOHOMUYECKON HAYKU
Ipoxodnes Bukrop AHaTonbeBry Hcnonp3oBaHue GJIOYHBIX YCTAHOBOK ISt
273 PI'Y nedrr u raza (HNY) umern .M. YTHIIM3AIUHA MOITyTHOTO HE(TAHOTO ra3a Online 16.15-16.30
['yOkuna (Using block installations for associated
Tasuzosa Onbra BukropoHa petroleum gas recycling)
®OI'bOY «KKHUTY»
EnnkeeBa Csetmiiana Pammnosna
DOI'BOY «KKHUTY»
IepetaTko Mapk AnekceeBud
[oBeieHue 3¢h(peKTHBHOCTH TEMI000MeHa
Slxosnes IlaBen Buxkropouu .
20 % . MPSIMOTOYHBIX YTHIN3AIHOHHBIX KOTJIOB Ha Online 16.30-16.45
Cankr-IlerepOypreknii ropHsIi
OpPraHNYECKOM TEITIOHOCHTEIE
YHUBEPCHUTET
Annae Kaxpamon PaxumoBuu
TamkeHTCKuii rocy1apCTBEHHBII
TEXHUYECKUI YHUBEPCHTET
Tomos XXaBoxup Wutencndukanys 3HeprodHGHeKTUBHOCTH U
TamkeHTCKUH rocy1apCcTBEHHBII JHeprocOepekeHns1 Y30eknucrana
250 yRap pLoc xep Ounoe 16.45-17.00

TEXHWYECKHI YyHUBEPCHUTET
Toupos OnumkoH 3yBypOBHY
TamkeHTCKuii rocy1apCTBEHHBII
TEXHWYECKUI YHUBEPCUTET

(Intensification of energy efficiency and
energy saving of Uzbekistan)
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KacbimoBa Banentuna MaxmyioBHa

28 KI'TY nw. U.Passaosa CocTosiHME ¥ IEPCIICKTHBA Pa3BUTHS
Tan6aes XXamamuaun TokToOacBUY smeprerxa Kb I?BI3CKOI7I Pelcj:n?’ GiKH Omnnaitn 17.00-17.15
KI'TY um. 1.Pa33akoa P P Y
Mockanenxo Hukonaii Meanosuy TOHKOCTpYHHAs! CIIEKTPOCKOIIHS,

102 Axmemuwun Asam Punamosuy CHEKTPOPaMOMETPHsI IPOJYKTOB CrOpaHUs Ounoe 17.15-17.30

Mapwvun Ieopeuii Escenvesuu
DI'EOY BO «KIOV»

9HEPreTUYECKUX TOIUIUB U HX PHMEHEHHE B
JHEpreTUKe.

10
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Cexmus 1. «3Hepremqecxne cUcTeMbl U KoMIUIEeKChI» || wacTh

Mopnepatop: Munraieesa I'y3eqap PammnoBna, 3aBeayronuii kageapoit « JHepreTuiecKkoe MalMHOCTPOSHUE, 1.T.H., AoueHT KI'DY
Comopneparop: Wabun Poman AuabGeproBud, 3aBenyroummit kadeapoif, K.T.H., JOLUEHT ACTpaxaHCKHH TOCYyJapCTBEHHBIH TEXHHYECKUI
yuuBepcuret (onnaiin), Tomos KaBoxup BypueBunu, [{ekan DHeprerudeckoro daxynbrera, ATH, Ipodeccop TamKeHTCKHI TOCY1apCTBEHHBIH
TEXHUYECKUH YHUBEPCHUTET (OUHBIH)

OkcnepThl: BosioB BsiuecniaB TeomopoBmu, wien-kopp. PAO, n.¢.-M.H., A.T.H., mpodeccop, 3aBeAyroluii OO0BEAMHEHHON Kadenpoit
«EctecTBenHble Haykn», CaMapCKuil TOCYAapCTBEHHbIH YHUBEPCHTET COOOIICHUS (OUHBII).

CennuH  Auekceii  BaaauMupoBuM4, K.T.H.,, JIOLEHT, 3aBEIyIOIIUit Hayuno-unccrenoBatenbckiuM
ABTOMATH3MPOBAHHbBIX CUCTEM YIPABJICHUS B TeriodHepretuke u npompinuieHHoctd (HUUIL ACY TOII), (oHunaiin).

WHHOBAIINOHHBIM LHEHTPOM

Ioaka04uThest K KOHpepeHunn Zoom

https://kgeu-ru.zoom.us/j/93034845434?pwd=RnFwazRSemhET0d0cEFXdnhmS21zdz09

Hnentuduxarop xondepenuuu: 930 3484 5434
Kon nocryna: 278248

22 cenTsiops 2021 r.

Ne
ABTOpBI HasBanue VYuactue Bpems
3asBKU
Yanyuna Beponuxa Eecenvesna
. OneHKa BIUSIHUSA TPYHTOB HA U3MEHEHUs!
T'anonenko Cepeeii Onezosuu N
128 4acTOT COOCTBEHHBIX KoJeOaHuit Ounoe 14.00-14.15
Konopamues 4.E. 3arTyOIeHHBIX TPyOOIIPOBOIOB
@IEOY BO «KIDY» 4 PYCOnpOBOR
HWrnun ITaBen BukropoBuu
Wrnuna Taresana BagumoBHa
Kapnusos Urops JimurpueBuy Choosing steam turbine condenser optimal
116 Mycrapun Pasuns MancypoBnd operating mode to ensure the required Online 14.15-14.30
Mycrapuna Anna JleHncoBHa deaerating parameters
Camapckuii rocy1apCTBEHHbIN
TEXHUYECKUH YHUBEPCHTET
Urnuna Taresna BagumoBHa
Wrnun [TaBen BuktopoBuu
Kaprnuios Urops JImurpuesna . . .
Using microalgae as an alternative ener .
117 Mycradun PaBuis MancypoBud 9 g source 9y Online 14.30-14.45
Mycradpuna AxHa JleHucoBHa
CamapcKkHii rocyiapCTBeHHBIH
TEXHUYCCKUH YHUBEPCHTET
3omuH Makcum BsiuecnaBoBud u
Ta3ymkuna Onbra BiaguMupoBHa, AHaII3 ¥ ONTHMH3AIA PaGOTSL .
119 N . Jlead’palMoOHHbIX YCTPOWUCTB Ha Online 14.45-15.00
VY 1bSHOBCKUH TOCYIapCTBEHHBII
o TEIUIOUCTOUYHHUKAX
TeXHUYECKUH YHUBEPCHTET
KaparaeB Ockap PoOunmaposiy
JlamkoB BsiuecnaB AnexcanapoBuy
Konppamesa Cernana ['eHHabeBHA
XamunymmHa J{nHa AnekcaHapoBHA MonepHuU3aIys yCTAaHOBKH JUIS CYIIKH
Kazanckuil HarnoHanbHbIH BOMJIOUHBIX U3IEIHH C aKTUBHBIMU -
105 Lo , A Online 15.00-15.15
HCCIIeIOBATEbCKUN TEXHOIOTHISCKUH THAPOIMHAMHYECKHMH 30HAMH U pacuer ee
YHUBEPCHUTET 9HEPTreTUYEeCKUX MOKa3aTeneH
Kaparaea Enena CepreeBHa
Kasancknii GenepabHblii yHHBEPCHTET,
HHKXEHEePHBIH HHCTHTYT
Yepenanos Cepreii [1aBnoBuy
Bonkos Anekcanap Bukroposuu I
/P P Investigation of the effect of macro- .
130 Kpomm I'epman Anexcanaposud : Online 15.15-15.30
roughness on the leading edge of the plate
1apos MBan IOpbeBry
HIY MBU
Anv-Oxbu Axmed Kxanuno . . Lo -
N Operating direct expansion air conditioning
144 Banvkos [Opuit Bumanveeu systems using unconventional energy Online 15.30-15.45
DI'BOY BO «KI'OYV» ' '
sources
HycoB baxTusip Xomkak BUY. N
152 '} ocynap M3MENbYEHHUH BBICOKO BJIAXKHBIX, Online 15.45-16.00
Texuuueckuil YHUBEpCUTET UMEHH KOMKC XCSL MATEDHANIOB T CYIIKE
H. Kapumosa yiomt p pu cymie.
Murtpodanos Cepreii Bnagumupoud
HoBocubupckwii rocy1apcTBEHHBIH
TEeXHUYECKUH YHUBEPCHTET
Cunopoa Anéna Bnagumuposna
Pumman «Poccetn @CK EDCx» - MOC Pa3paboTka 1 BaMJaIMsi HMHTALMOHHOMN
157 P Aa e Ounoe 16.00-16.15
Bocroka Mozenu kackana Kybanckux I'9C
Tpoxopenko Jlannun CtaHuciaBoBHY
Casno-Illymenckwuit pumman Cubupckoro
(henepanbHOro yHHBEpCHTETA
ApecroBa Anna FOpreBHa
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HoBocubupckuii rocynapcTBeHHBIIH
TEeXHUYECKUH YHUBEPCHTET

Pycuna Anacracus 'eoprueBna
HoBocubupckuii rocynapcTBeHHBIIH
TEeXHUUECKUH YHUBEPCHTET

Axmemog D0yapo Aozamosuy
Axmemoea Pumma Banenmunosna

PaspaboTka sHeproadphekTHBHOI CHCTEMBI
BBIPAOOTKH JIEKTPUYECKOM SHEPrHy Ha 6ase

167 Pomau Puma PycmemosHa N OuHoe 16.15-16.30
(hpeoHoBOI TYpOUHBI ¢ TOAO0POM
Jlaepyxuna flana Anexcanoposua HM3KOIIOTEHIMAJIBHOr0 paboyero Teia
®IBOY BO «KIDV» t P
23 centsiops 2021 r.
Murtpsiikusa Bukrop ViBanoBuu
Beszamernos Oxner Huxonaesuu
Kysueuos Muxain Esrenbeu BiusiHue ynapHbIX IOBpEXAEHUH Ha
171 SaiinieBa TaTbsiHa AJeKCaHIPOBHA yAap P OuHoe 08.30-08.45
. o MIPOYHOCTH JONACTH YHEPrOyCTaHOBKH
Kazanckuil HarmoOHaNbHEIH
HCCIIe/I0BATENbCKHI TEXHHYECKHI
ynuepcurer uM A.H. Tynonesa — KAH
MogenpoBaHie HHTEHCU(DUIIMPOBAHHBIX
Kamanos Pycrem ®aputoBuy ACIHp . Guup
VIHCTUTYT 9HEPTeTUKH H IIePCIIEeKTUBHBIX noBepxHocTeii TeriooGmena Hpi
180 . o o JIAMUHAPHOM TE€YEHHH BSI3KHX OuHoe 08.45-09.00
texnosnoruit GUII Kazanckuii HayuHbIi .
TEIIOHOCUTENIEH B TENII00OMEHHBIX
uentp PAH
anmaparax
Kawmanos Pycrem ®@aputoBuy .
Biusinue ynbTpa3zBykoBoit 00paboTKH Ha
VIHCTHTYT SHEPreTHUKH U NEePCIICKTUBHBIX
181 . o " HHAMHIYECKYIO BSI3KOCTh Ma3yTa U Ha OuHoe 09.00-09.15
texHonoruit @I Kazanckuii Hay4yHblit
9HEPTUIO0 aKTUBAIIUH BSI3KOTO TEUECHHUS
uentp PAH
Kawmanos Pycrem ®apuroBua TemnonepeHoC Py TEYCHUH BEICOKOBSI3KOTO
VHCTHTYT SHEPreTHKH U NEePCICKTUBHBIX JKUJIKOTO TOILUIHBA B Pe3ePByapax XpaHCHHs
182 YT 9HCP pe . A pesepByapax Xpax Ounoe 09.15-09.30
texnonoruit GUI Kazanckuii HaydHBIi 1 MIOOTPEBATEISIX B TOIUTHBHBIX X03sHCTBaX
uentp PAH T2C
Mpikuna Jlironmuna CepreeBHa MHuTerpauus J0KaabHBIX HHTEIUICKTYaIbHBIX
Brix denukc JleoHn10BIY 9HEPrOCHCTEM: YCIOBUS U MOTydaeMble .
184 SoHA N P e oy Online 09.30-09.45
HoBocubupckuii rocynapcTBeHHBIIH a¢dexrs (Integration of Local intellectual
TEXHUYECKUN YHUBEPCUTET power systems: conditions and effects)
Mensenesa Oxcana HukonaeBHa
Iepesanos Cepreit IMUTpHEeBHY
o N AHaIu3 KOHKYPEHTOCIIOCOOHOCTHU CHCTEM .
186 CapaToBCKHil TOCYAapCTBEHHBIH . Online 09.45-10.00
. SHeprocHaOKeHHs MoTpeduTenei
TeXHUYECKUH YHUBEPCUTET HMEHN
Tarapuna 10.A.
Macnanos Cepreit Huxonaeua Optimization of the effect of closed-center
189 Cankr-IleTepOyprekuii NOIUTEXHIYECKHI actuator valve overlaps on oscillations in Online 10.00-10.15
yHnusepcutet Ilerpa Benukoro (Cn6IlY) control systems of powerful steam turbines
emuuesa Enena Cepaeesna
Ap ~ P Vcnosnp30BaHue 0TpabOTaHHBIX HE(PTIHBIX
Omunos A60vicepoap .
199 COpOEHTOB B PETHOHATBLHOM dHEpreTHKe OuHoe 10.15-10.30
Typrvenucman Use of waste oil sorbents in regional energy
DI'BEOY BO «KIDY»
Hamupos Hasum A66ac orisl ConHe4Has CyIMIMIKa JUis
200 AsepOaitukanckuii I'ocynapcTBeHHBII CeIbCKOXO03SHCTBEHHBIX MPOIYKTOB (Solar Online 10.30-10.45
ArpapHblii YHHBEpCHTET dryer for agricultural products)
Jlanun EBrennit Cepreesuu
JleBues Anexceit [TaBnosuu TIporHo3upoBaHue TemIonepenayn B .
203 ., P P pe Online 11.30-11.45
Poccust ®T'BOY BO «MI'Y um. H. I1. CEKI[MOHHBIX paIiaTopax OTOILUICHUS
Orapésa»
Bonos Bsiuecnas Teonoposuy
3yapes Anexcarp [leTposi JlorucTrko-Hepapxudeckas MOeIb
210 4 M30TPOIHON HEOAHOPOAHOM OuHoe 11.45-12.00

Camapckuii rocy1apCTBEHHBIH
YHHBEPCHUTET ITyTeil COOOIICH S

TypOyJIeHTHOCTH

12




SES-2021

Hanupos Hazum A66ac orst

Db dexTuBHAS COMHEYHAs CYIIUIKA B

212 Asep6aiimxanckuii ['ocymapcTBeHHBIH cenbckoM xossiictse (Efficient agricultural Online 12.00-12.15
ArpapHblil YHUBEpCHTET solar dryer)
Iepos3oB Caken KoiimbibaeBud
Iramxkuna-I'mpuna Onbra CrenaHoBHa
Huszamyraunosa Haranes Cepreesra OCHOBH! HAYHHOTO HCCTEIOBAHNA
216 YTA P €CTECTBEHHBIX BOJOEMOB B KaUeCTBE Online 12.15-12.30
Enpnansues Koncrantun Onerosuy
N . BO300HOBIISIEMBIX HCTOUHUKOB SHEPTHU
IOxHO0-Ypanbckuil rocy1apcTBeHHbIN
arpapHbIi yHHBEPCUTET
®ponosa SHa AHApeeBHA
beix denukc JleoHn10BHUY OO6ocHOBaHHe Nepexoa OT -
228 A pexox Online 12.30-12.45
Jysos Wibst Bagumosny «KOTENIbHU3ALIN» K «TeITIO(QHKALIIY
DOBOY BO «HI'TY»
Casuna Mapus Banepvesna
DI'BOY BO «KI'OY»
Tumogheesa Ceemnana Cepzeesna
Jlabopamopus snepeemuyeckux cucmem u .
pamop P Energy technological complex based on the
274 mexwonoauil, Mucmuniym snepeemuxu u P Ounoe 12.45-13.00
o low grade fuels utilisation
nepcnekmueHuix mexuonozuti UL
Kasanckuii nayunoiti yenmp PAH
Xycaunos Husiz 3ygpaposuu
DPI'BOY BO «KI'OY»
Cynran Hyp6any JlayneroBHa
Komrymbaes Mapat bynaroBuu IoBbImenne 3 HeKTUBHOCTH BETPOTYPOUH -
241 ywbacs Mapat Byzatosit bperc TPOTYP Online 14.00-14.15
Kazaxckuil ATpoTeXHHYECKHI C BEPTUKAIBHOI OCHIO BpaIlleHHS
VYuusepcurer um. C.Celipymmaa
Ocynog Baiicanryp CynyHOekoBuY
IOcynoBa Amxena CymyHOekoBHa
AcGues Maiipoex Baxacsir AHanu3 BO3MOXHBIX CXEM Pa3BUTHUS
243 | Mycaes YMap Yemanosuu P Online 14.15-14.30
o . 9HEPreTUYECKUX MOIHOCTEH B PErHOHE
I'posHeHCKHI roCynapCTBEHHBIH
He(TAHON TEXHUYECKON YHUBEPCUTET
uMenu akaa. M.Jl. MUUIMOHIIIMKOBA
Poros Buxt bHEBUY
HO KO cxnit OPII)a}OPII())HZHBHLIﬁ OcobeHHOCTH (OPMHUPOBAHNS THOPHIHEIX
246 pryT THOH . JHEPreTUYECKHUX CHCTEM Ha OCHOBE Online 14.30-14.45
HCCIICI0BATENBCKIN TEXHUUECKHUIT
Amnrapckoro kackaga [9C
YHUBEPCHUTET
Muneaneesa I'.P. O} HEeKTUBHOCTH IHEPTETUUECKOTO
254 Danm Jlane Ham KOMILIEKCa ITPH MCTIONb30BAaHNN THOPHIHON Ounoe 14.45-15.00
@I'BEOY BO «KIDY» MuHu-TOC B PecniyOnrike BreTHam
AcanoB Azamart Kypmankynosud,
KI'TY um. U.Pa33akona, r. bumikek.
Jxycynoexosa Hazupa KybGanbruOexoBHa.
’ Hccnenosanue 35eKTpopU3NIECKUX
KI'TY um. U.Pa33akosa, r. burikek. a aﬁTe CTHK I TpTg]B MeCTax
256 Jxonpom6exoB bakeit XKonnybaesuy, P P PyH Online 15.00-15.15
PacIOJIOKEHHS SHEPrOOOBEKTOB
nupexTop HapbhiHCKOTro MpeanpusTist
. KeIpre3crana.
BBICOKOBOJIBTHBIX JICKTPUUECKUX CETEH,
OAO «HauunonanbHast 3JIeKTpUdecKast
cetb Keipreiscranay, r. Hapsin
258 TpertbsikoBa [TonrHa AnekcaHAnpoBHA
I'epmanoBa Tatesina BurtanbeBna Kputepun 3¢ )eKTHBHOCTH TEIUIOBBIX CETEH Online 15.15-15.30
MemnbmnkoBa AHHa AHTOHOBHA
Tatimapos Muxaun Anexcanoposuy .
CoxuraHue MasyTa B KOTJIAX C COMKHYTOI
Axmemoea Pumma Banenmunosna N . o R
261 kxoMroHoBKo# (Burning of fuel oil in boilers OuHoe 15.30-15.45
Lllopoxos Heopb Pomanosuy with a closed layout)
DI'EOY BO «KIDY»
K Bompocy pernoHaiIbHOTo coneiicTBUs o
Muxaiinosa Jlapuca IOpbeBHa 3aMeIEHHIO HU3K03()(EKTHBHEIX
262 I'epmanoBa Tatesina BurtanbeBna ABTOHOMHBIX HCTOYHHKOB TEILIa B Online 15.45-16.00

Kypunenko Huxonaii Mneuy

MaJIOHACCJICHHBIX YAAJICHHBIX
MYHHUIOUIATbHBIX 06pa3013aHm[x
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Haymos Hrops Biaagumuposuy
Ionkosckas Mapuna HukonaesHa

Hpkyrckuil rocyjapcTBEHHBIN arpapHblit

K Bompocy 00 aBapuiiHOCTH B

264 yHUBepcH-TeT UM. A.A. ExxeBckoro JNIEKTPUUECKUX ceTsax Ennnoit Online 16.00-16.15
Iepps3oB Caken KoiimbibaeBud Onepreruyeckoit Ceru Poccun
HO>xHO-Y panbckuii rocyapCTBEHHBIIH
arpapHbIi yHHBEPCUTET
Typaues Asusion ToXupKoHOBUY OreHKa BIMSHUS OTpeOUTENel Ha
265 Turynues Crenan ['eoprueBuy KAUCCTBO SICKT qulg(oﬁ - Online 16.15-16.30
UPHUTY P P
CucreMa XMMIYECKHX CBSI3eH M COMMHECHHUN
.. (CXCC) - xaKk COBpEMEHHBII Hay4YHBII
Cupomxun Onez Ceménosuy o
YHIAMEHT CHCTEMATU3aLHU 1
70 Cupomxun Pocmucnas Onezosuy . . OuHoe 16.30-16.45
KOMIIJIGKCHON OLICHKH BEJTUYUH XHMHIECKOU
DI'EOY BO «KIDV»
9HEPTUH BEIIECTB U NPOILIECCOB €€
3((HEKTUBHOTO BBIACICHHUS
Tanunosa Azanus Paouxosna
. Omnpenenenne BIUSHUS (HOPMEI DIIEMEHTa
Conosves Cepeeti Anamonveguy
296 TemI000MeHHUKA Ha 3HAYEHUE Ounoe 16.45-17.00
Conosvesa Onvea Buxmoposna i 5
9HEPreTudecKoi 3P HeKTHBHOCTH
DI'BEOY BO «KI'DV»
Conosvesa Onvea Buxmoposna OntuMu3aIms reoOMeTpUYECKUX apaMeTpoB
Conosves Cepeeti Anamonvesuy BBICOKOIIOPHCTOTO STYEUCTOrO
297 P P Ounoe 17.00-17.15

@DI'BOY BO «KI'DV»

TEIUIOOOMEHHUKA METOIOM
MaTeMaTHYECKOTr0 MOJIETUPOBAHHS

14




SES-2021

Cexmus 2. ((3HeKTpOMeXaHHKa M JJICKTPUYECKHUC arnapaTbh»

Mopepatop: WBmma Hrops BaagumupoBuy, 1n.T.H. mpodeccop, 3aBemyrommii Kadenpoll «IIEKTPOCHAOXKEHHE IPOMBIIUICHHBIX
MPEANPUATUI», AUPEKTOP MHCTUTYTA 3JIEKTPOIHEPIeTUKH U IeKTpoHUKU KI'DY.

Comopneparop: TompoB Ouaumikon 3yBypoBHY, I.T.H, mpodeccop, 3aBexyroummii xadenpoit «DJIeKTpHYecKHe MAalIMHbD», TalIKeHTCKHU
TOCyJapCTBEHHBIH TEXHUYECKUH YHUBEPCHUTET, (OUHBIIT).

Oxcneprhl: UcenoB Cyaranbexk Cancbi36aeBHY, K.T.H., Opodeccop, JekaH DHepreruyeckoro ¢akynprera, Kazaxckuil arpoTeXHUYECKHi
yuusepcurer umern C.Ceiidyiunna (OHIaiH).

ZKapmaran6eroBa Mepyept CoBeToBHa, K.T.H. foneHT, Kasaxckuii HarmonansHell YHuBepcuTeT nM. anb-Dapadu.

Ioaka04uThCs K KOHpepeHunu Zoom
https://kgeu-ru.zoom.us/j/97088735552?pwd=bXBJIV]ZoMXZWS2EXMEZEOXVCdKEOQT09
Hnentuduxarop konpepenumuu: 970 8873 5552

Kopa nocryna: 955433

22 centsiops 2021 r.

Ne ABTOpBI HasBanue VYuacTue Bpems
3asBKU
Wmromun ITaBen Bnagumuposuy Towards More Accurate Load Modeling in
OGumunmos Cepreit [lerpouy Calculations of Transients in Distributed Energy
28 ®I'bYH <<Hﬂ(iTuTyT SHEPIETHYECKIX Grids (IToBbIlIEHHE TOYHOCTH MOJIEITHPOBAHUS Online 14.00-14.15
uccrenoBanuit Poccuniickoii akagemun Harpy3KH IPH BHIOTHEHHU PacueToB
HayK» MIEPEXOAHBIX MIPOLECCOB B CETSX C
pacrpe/ielIeHHbIMHI 3HEpropecypcamu)
Ilempog Tumyp Heopesuu Development and implementation of a stand to
37 Cagpun Anvhpeo Pobepmosuu confirm the efficiency of topological OuHoe 14.15-14.30
@I'BOY BO «KI'DY» optimization
Tulyaganov Murot Muslimovich
V36ekncran
Askarkhodjaev Sanjar Askarkhodjaevich
Uzbekistan Optimal control of the dynamic mode of an
Gulomjonov Shoyadbek asynchronous electric drive taking into account
59 Shavkatbek o’gli thermal transients (OnTUManbHOE yIpaBieHHE Online 14.30-14.45
V36exucran JIMHAMIYECKHM PEKHIMOM aCHHXPOHHOTO
Uralov Jasurbek Toshpulatovich UEKTPOIPHBO/A C YISTOM TEILIOBBIX
Y306ekucran MEPEXOAHBIX MPOLIECCOB)
TamkeHTCKUi rocy1apCTBEHHbIH
TEXHUUYECKUI yHuBepcuTeT uMm. M.A.
Kapumosa
Conysinos FOpuii Heanosuu
Accoyuayus «Pocanexmpomonmadicy
Deodomos Anexcanop Heanosuy DHepro- 1 pecypcocOepexeHne B CUCTEMAX
Axmemuiun Azam Punamosuy LEHTPAIN30BAaHHOTO MIEKTPOCHAOKEHUS
103 @I'BOY BO «KI'OY» TOPOACKHUX U CEIbCKHUX arjJoMepanuii myTeM OuHoe 14.45-15.00
Conysnos Braoumup Heanosuu UCIIOJIb30BAHUS aKTYaJIM3UPOBAHHBIX Y/EIbHBIX
Poccus, Pecnyonuxa Tamapcman Harpysokx.
AO «Tamanexmpomonmasic»
Ab6oyanazanos Atinyp @oamosuu
OAO «Cemesas komnanusny DIEKTPOXHMMHUYECKHE HAKOITUTENN SHEPTUU KaK
112 Dedomos Anexcanop Heanosuy CTaOMIIM3aTOPbI PEKUMA JIOKAIBHOI CUCTEMBI OuHoe 15.00-15.15
Dedomos Eeeenuti Anexcanoposuy 3NEKTPOCHAOKEHNS
DPI'HOY BO «KIDY»
Muxaiinos Bnagumup Brnagumuposua
Kayn Oner IOpseBuu
babuna JlroboBs Buransesna o
DeJIepaTbHOE FoCY1aPCTBEHHOE 3amura akKyMyJIsITOPHBIX 0aTapei 0T TOKOB )
120 6 KOPOTKOTO 3aMBIKaHHUs B CHCTEMAX Online 15.15-15.30
10JDKETHOE 00pa30BaTeIbHOE .
IbTEPHATUBHON JIEKTPOIHEPTETHKA
YUPEKICHHE BBICIIEr0 0Opa3oBaHUs
«JloHCKO# rocyapCTBEHHBIH
TEXHUUESCKUH YHUBEPCHTET»
Epawosa FOnua Hukonaesna
Hewun Heopv Bradumuposuy c 6
127 DI'BOY BO «KI'OY» 110€00 MPOBEPKH ATMMAPATOR SALIHTAI OT OvuHoe 15.30-15.45
Tiopun Anexcandp Huxoacsus JIyTOBOTO TIP000st M HCKPOBBIX HPOMEXKYTKOB
AO «TATOJIEKTPOMOHTAX»
IIImaxos Miba Bragumuposuy
KauecoB Bnagumup Eroposuu
Kurosa E.T. N3MmepeHne XxapakTepHCTHK BaKYyMHOTO
131 I'py3nos Maxcum BsiaecmaBoBuu sencriosates 10 kB, pmmsomyx Ha ero Ounoe 15.45-16.00
Vinyann Aspeii Afizaposia KOMMYTAIIOHHYIO CIIOCOOHOCTD MPH
o . OTKJIIOUCHHH MHIYKTUBHBIX HATPY30K
HoBocubupckwii rocy1apCcTBEHHBIH
TEXHUYECKUH YHUBEPCHTET
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Owmap Paxmerkanu TemMupxaHyJibt
Kazaxcran

CanpixOex Toneycepuk AOumesny
Cammos E.E.

CannmoBa A.

YCTpoiCTBO MOBBILIEHHS BETMYUHBI
JJIEKTPUYECKOTO HATPSKECHUS

139 Kazaxcran . Online 16.00-16.15
TpaHCc(HOPMUPYEMOT0 U3 MOJIIPU30BAHHOMN CPE/IbI
AkasieMus TIOTHCTUKH U TPAHCIIOPTa OTEKTDHKA
AsranoB Epacbut EpxanoBuy A P
Kazaxcran
AJIMaTUHCKUI YHUBEPCUTET SHEPIreTUKHI
u cBs3u uM. I JlaykeeBa
FBacenxo Bacunuii Pomanosuy
Hewun Hzopb Bradumuposuu 3 D mozenb CUII0BOro TpaHchopmaTopa s
151 Braoumupos Onee Bsuecnasosuu HCCJIe/IOBAHHS €r0 TEXHUYECKOIO COCTOSHHUS 110 OuHoe 16.15-16.30
Huzamues Mapam ®upoenamosuy mapameTpaM KonebaHuit
DI'BOY BO «KIOY»
Tanues Pamuns Unveuzosuu AHau3 TOMOJOTHUH MHOTOYPOBHEBOTO rpada
135 Tanues Unveus Panzunesuy npu GOPMUPOBAHMH MUTAOIIUX CXEM Ounoe 16.30-16.45
DI'BOY BO «KIDV» Pa3IHYHBIX KATErOpUH IeKTPOCHAOKEHHS
Dumitru Cernusca Radu-Dumitru - .
304 Pentiuc. Eugen Hobulele. Constantin Distributed systems for the production of
» =4 putete, electricity and heat modeled in Matlab- Omunaitn 16.45-17.00
Ungureanu Simulink
Balobanov R.N.
DI'BOY BO «KIOV»
23 cenTsiops 2021 r.
Fouad Alhajj Hassan
Ahmad Alzakkar
DI'BOY BO «KI'OYV»
Ghassan Hajj Hassan . . . . .
291 Jlusan- Betipym Mathematlcal S|mulat|_0n of the wind farm in Ounoe 08.30-08.45
co . Sorochi Gory, Republic of Tatarstan, Russia
Universite Libanaise
Almohammed Omar Abdulhadi Mustafa
Timerbaev Nail Farilovich
DI'BOY BO «KI DYy
JlorunoBa Haranbst AnexcanapoBHa
Konkun Bragumup JIbBoBHY Experimental studies of frequency controlled
233 BanneHkoB Anekcasap AjeKkcaHIpoBUY asynchronous electric drives confirming the Online 08.45-09.00
10sxHO-Ypanbckuit ['ocynapcTBeHHBII efficiency of local corrections
YHHUBEPCHTET
Toupos OnmuvxoH 3yBypOBHY
TamKkeHTCKUI rocyaapCTBEHHBIN
TEXHUYECKUH YHUBEPCUTET
o CoBpeMeHHOE COCTOsTHHE OyPOBBIX YCTAHOBOK
Casbnynnaes Tyitmypon Mapayiio yriau
JIKH3AKCKHi TOMTEXHITIeCKHTT reoJIoropa3BeoYHBIX PadoT U BOIIPOCH! HX
249 AHCTHT sHepro- u pecypcocoepeskenns (The current state | Ounoe 09.00-09.15
yT of the drilling systems of geological exploration
Aroes loxmxaxon Llyxparosuu - p .
M . and issues of their energy and resource saving)
TalKeHTCKHI rOCYJapCTBEHHBIH
TEXHUYECKUH YHUBEPCUTET
Improved energy efficiency of lighting systems
Henucosa Anuna Penamosna using automatic light flow control of LED
257 DI'BOY BO «I{F OV» luminaires (IToBbImrenue sHEpro3PpHeKTUBHOCTH Ounoe 09.15-09.30
Casun Huxonaii Anexcanoposuy CHCTEM OCBEIICHHUS TIPU HCIIOIB30BAaHIN
@I'BEOY BO «KIDY» ABTOMAaTHYECKOTO PEryIHPOBAHUS CBETOBOTO
IIOTOKA CBETOJMOITHBIX CBETHIHHHKOB)
I'acanos 3axup Anukpam
Xanaxmenosa Camupa Anxaau
AxwmenoB Dns0pyc Hacu MogenupoBanue nporecca mycka
1 Hcmaiinosa I'onbras [ronpara ACHHXPOHHOTO 3NIEKTPONPHBOA IpH pasTmunbXx |  Online 09.30-09.45
AT'VHIT 3aKOHAX M3MEHEHUS YacTOThI U HANPsUKEHUS.
I'aceiMoB Caxu6 Kamai.
HucTuTyT «baKyMeTponposKT»
B.A.Ceprees
3aKkphITOE aKIIMOHEPHOE OOIIECTBO
MDIJI
(I(O B H» . Obecnedenue decriepedoiHOrO
.B.Iucapesckuii .
2 BE & P 37EKTPOCHAOKEHHS COBPEMEHHBIX aBTOHOMHBIX Online 09.45-10.00
.b. dypcos
0
JI.H. Turosa ODBEKTOB

Bopomneskckuii rocy1apcTBEHHBIH
TEXHWYECKHI YHUBEPCHUTET

16




SES-2021

Anvsaxkap Axmao

Banees Unveuz Mupeanumosuu
Maxcumos Buxmop Braoumuposuy
Anxaooc Xaccan @yao

The impact of electrical interconnection in
supporting the stability of (frequency — rotor

7 @I'BOY BO «KIDY» A ) . Oynoe 10.00-10.15
M 0 5 II angle) in normal and emergency situations at
ecmuukos Hukonaii [lempoguy
. - P . voltage level (230- 400) kV
Institute of Physical and Technical
Problems of North SB RAS, Northeastern
Federal University
Bynaros FOpuit HukonaeBuu
OI'BOY BO «bparckuii
TOCYJapCTBEHHBIH YHUBEPCHTET»
. I'pynmoBble IPOrHOCTHYECKHE PETYIITOPHI
Kproxos Annpeit Bacunbesuu .
8 YaCTOTHI U HANPSKEHNUS IS Ta30TyPOHHHBIX Online 10.15-10.30
CycnoB Koncrantun BuranbeBuu
CTaHOBOK
®IBOY BO «Mpkyrekuii Y
HalMOHAJILHBIN MCCIIEI0BATEIbCKUIA
TEXHUUCCKUH YHUBEPCHTET»
Boprynos Onee Braoumuposuu
Maxcumos Bukmop Braoumuposuy
Agpanacvesa Tamvana Heanosna
DPI'BOY BOKIQY
Yepuwiuios Baoum Anexceesuy
0 . 5 N duzpyecKye MPOoLEcChl B BAKyyMHBIX
I06CKULL 20CY0apCMEEHHbLI
26 & ocvoap BBIKJIFOYATESX PU BO3HUKHOBEHUI Ounoe 10.30-10.45
mexnuueckuil yuugepcumem umernu M.C. N
KOMMYTallHOHHBIX IIepeHapsDKEHNI
Typeenesa
Kopenkos [Imumpuii Anopeesuy
Opnogckuil 20cyoapcmeenblil
mexnudeckuti yHueepcumem umeru 1.C.
Typeenesa
Annes Aiinpi Napanixan
AT'VHII nekan. . -
Analysis of methods for monitoring downhole
Tawizon Mycrada I anitz arameters of the drilling process and
44 Tamunosa I'amuma Mycrada P . gp o Online 11.30-11.45
development of mathematical models describing
Tacanosa ['tonbTakun Ypodar
these prcesses
Anues Typan Dnmypan
AT'YHIT
Jlvty Kyox Kvione AJITOpUTM ONpeeNeH s HOTePb
Makxs A Muxai 4 kB
46 axneyoe Anexcanop Muxainosuu SHGKTpoaHeFFHH B ceTsix 0, KV pu Oumoe 11.45-12.00
I'anues Pamuns Unveuzosuy pacnpeseNeHHol HECHMMETPHYHON HarpysKe
DI'BOY BO «KIDY» BJOJIb JTUHUNA
Tyxgpamynnun Uckandep Padukoguu A o
HaJIN3 OLU(PPOBAHHBIX CUTHAJIOB NIEPEXOHOTO
56 Xyssuues Pycmem azuzosuy P P OyHoe 12.00-12.15
mporecca
®IBOY BO «KIDV» P
Ipirynes Hukomait Mocudosna OnruManbHOe YIpaBiIeHne TH(PPOBU30BAaHHOH
Anp-1llex Camux Maxmyn AHuc Axmen ABTOHOMHOI CHCTEMOH JIEKTPOCHAOKEHHS TI0 .
201 ! o P Online 12.15-12.30
JloHCKO#T TocyiapCTBEHHBIIH KPHTEPUIO MUHHMYyMa IOTeph TPAHCIIOPTa
TeXHUUECKUH YHUBEPCHTET JIIEKTPORHEPTHU
Taudunsesa lapps BacuibeBna CoBepIIEHCTBOBaHHE METO/1A YIIPABICHHS
88 Tau¢unses One:r Bagumouu } TEXHUYECKUM COCTOSHHEM CUJIOBBIX Online 12.30-12.45
HoBocubupckuii rocynapcTBeHHBIH TpaHc(hOPMaTOPOB Ha OCHOBE PHCK-
TEXHUYECKUH YHUBEPCHTET OPHEHTHPOBAHHOI CTpaTernu 00CITyKHBAHUS
Hynos Wies Bagumosuu
®umos AT
Poccuiickas denepanns
90 DezepanbHOE TOCYIapCTBEHHOE AITOpPUTM KOHTPOJIS ITyCKOB aCI/I‘I:IXpOHHOFO Online 12 45-13.00
Oro/pKeTHOE 00pa30BaTeIbHOE JBHTATEIIS B YHEPrOCHUCTEME MaJIOH MOIIHOCTH
YUpPEKIEHHE BEICIIETO 00pa30BaHUs
«HoBocuOMpCKHil rocy1apCTBEHHBIN
TEXHUYECKUH YHUBEPCHTET»
CrenanoBuy Poman FOpeeBuy
. OnepatuBHas UACHTUDHUKAIHS
JInsanex Hukonait HukonaeBuu .
124 57IEKTPOMEXaHHUECKHX apaMeTPOB Online 14.00-14.15
®ponos Muxann FOpreBnu
CHHXPOHHOTO T'eHepaTopa
HITY P patop
XarblieHko Poman MuxaiinoBuy MonenupoBaHue CUCTEMbBI HAKOIUICHUS SHEPTHU
126 AP P Ounoe 14.15-14.30

HoBocubupck

u ucciueoBanue eé 3QPEeKTHBHOCTH KaK
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000 «Moutan» / denepansHoe
rOoCy/lapCTBEHHOE OI0JUKETHOE
00pa3oBaTENbHOE YUPEKACHHUE BBICIIETO
obpazoBanus «HoBocubupckuit
TOCYapCTBEHHBIH TEXHHUUECKUH
YHUBEPCHUTET

3bIpsiHOB BsiuecnaB MuxaiinoBud
HoBocubupck

DezepanbHOE TOCY1apCTBEHHOE
Oro/pKeTHOE 00pa3oBaTeIbHOE
YUpEXkKICHHE BEICIIETO 00pa30BaHUsL
«HoBocubupckuii rocynapCTBeHHBII
TEXHUUCCKUH YHUBEPCHTET»

Cp€ACTBa IMOBBINICHUS Ka4eCTBa 3J'IeKTpH‘IeCK017[
OHEPrun

129

Kopmumuusia Amurpuit Hukonaesuu
T"osoB Baunepwii ITaBnoBuu

CyxanoBa Onbra CepreeBHa
VBaHOBCKUI rocy1apCTBEHHBIN
JHEPreTUYEeCKUil yHuBepcuTer uM. B.1.
Jlenuna

AHanu3 BIMSHUSA YIPABISIEMOT0 yCTPOHCTBA
HPOJIOJIBHOM KOMIICHCALIMH HA JINHUM BBICOKOTO
HAMpPsHKEHHUS U aBTOMaTHYECKOTO
PperyaupoBaHus BO30YXKIEHHS TeHEpaTOPOB Ha
KoneOaTeNbHyI0 CTATHIECKYIO YCTOIYMBOCTD

90C

Ounoe

14.30-14.45

137

Kammn SIkoB MuxaiinoBua
Komnenesuyu Jles EdumoBuy
CamoponoB Anekcannp BanepbeBuu
Kum Bragucnas AHaTonbeBHY
OI'BOY BO «KybaHcknii
TOCyapCTBEHHBIH TEXHOJIOTUYECKUI
YHHUBEPCHUTET)

Maremarrdeckasi MOZIeNb ABUraTeNIs Cemaparopa
COBMEI[CHHOW KOHCTPYKLHHU C MACCHBHBIM
poTopom

Ounoe

14.45-15.00

138

Haraii Bnagumup VBanosuu
IOxHo0-Poccuiickuii rocy1apcTBEHHbIN
noauTexHuueckuid yausepcurer (HITH)
nmenu M.U. ITnarosa

Haraii MBan Biagumuposuy

OOO HIIIT «PEJIJOH»/ FOxHO-
Poccwuiickuii rocynapcTBeHHbIIH
noauTexHuueckuid yausepcurer (HIT)
nmenu M.U. ITnatoBa

Haraii Bnagumup Biagumuposuy
OOO HIIIT «PEJIJOH»

VYxpannues Anexcanap Banepsesuu
OxHo0-Poccuiickuii rocyiapcTBeHHbIN
noauTexHuueckuid yausepcuret (HITH)
umenu M.H. ITnatosa

Tpouenko Mrops Bukroponu
IOsxH0-Poccuiickuii rocy1apcTBEHHBII
nonmTexandecknii yausepcurer (HITH)
umenu M.M. ITnatosa

OreHKa CTaOMIbHOCTH XapaKTEPUCTUK
HU3MEpUTEIbHBIX OPTaHOB 3aILUT JaJIbHEr0
Ppe3epBUPOBAHHUS IIEMEHTOB DJIEKTPUISCKUX
cereit

Online

15.00-15.15

154

Kacumos Bacunb Amuposuy

Munynnun Penam I'uzamynnosuu
Tuckosaykuii FOpuii Banepvesuy
Qunumonosa Tamapa Koncmanmunosna
Munkun Axmemeapeii Cynmanoguy
DPI'EOY BO «KIDY»

HccnenoBanue BAMSHUSA TeMIIEPaTyphl IPOBOAOB
BO3JIyLIHBIX JIMHUN 3JIEKTpOIIEpeIauy Ha
rapaMeTpsl JIOKAIIMOHHBIX CUTHAJIOB

OuHoe

15.15-15.30

161

AiimerinaoB bynat Ungaposuy
T'AY 10 TO «/IBoper TBOpuYecTBa 1
cnopra «[TMOHEP»

Cepannes Bragumup Hukonaesna
Canosxenkos Hukomnaii Onerosuy
IMandunoB Anexcanap AHATONbEBHY
Boxmun JImutpuit Muxaitnosua
OI'BOY BO TromeHckuit
HHIYCTPHAIBHBIN YHHBEPCUTET

OcobeHHocTH TE€OMETPUU MHOI'03aXOTHBIX
CIIMPAJIbHBIX MallIUH 00BEMHOTO JIeHCTBHS

online

15.30-15.45

168

Tansymounosa Ancy Penamosna
DI'BOY BO «KIDY»

Hswun Heopv Braoumuposuy
DPI'BOY BO «KIDY»
Braoumupoe Onez Bsiuecnasosuu
P®/Pecnybruxa Tamapcman

IIporpaMMHO-aITOPUTMIYECKOE 0OeCTIeueHne
METO/IMKH OHJIAH OLICHKH TEXHHYECKOTO
COCTOSIHUS TPAaHC(HOPMATOPHOMH MOCTAHIIHI
35/6(10) kB

OuHoe

15.45-16.00
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@I'BOY BO «KIDY»

Huzamuee Mapam ®upoenamosuy
@I'BOY BO «KIDY»

Yemanos Unonyp Kabuposuu
1140 «Tamueghmoy

24 cenTsops 2021 r.

Tepemxo Oner AnekcaHapoBUY

Mertoaurka pacyera SKOHOMHYECKON
3((GEKTUBHOCTH CPE/ICTB NOBBILICHUS

202 . OuHoe 09.00-09.15
DKOHOMHKO-YHEPreTUIeCKUH HHCTHTYT HaJIeHOCTH DJIEKTPOCHAOKEHHSI KOHEYHBIX
noTpebuTenei
XamukoB Camuxpkan CyOxaHOBHY
XanukoB Capap CaluxPKaHOBHY
Maxmyn Kynnomes .
BeposTHOCTHEIH aHANIN3 6€30IaCHOCTH IPH
Hmomxkon Kenxae .
213 . 9KCIUTyaTalMy TOJICTAaHIIUK DIICKTPOCHA0KEHHS Online 09.15-09.30
Abnynazuzxon Hué3os N N
. . C TIOMOIIBIO HEHPOHHOM! ceTH
TamkenTtckuii I'ocynapcTBeHHbIH
TexHuueckuid Y HUBEPCHUTET,
DJeKTpodHEpreTHIecKuil paKynpTer
Turynues Crenan ['eoprueBuu
VYemonos Canmpkon baxtuep yrim OmnpeneneHne MecTa IIOBPEKACHUS Ha .
219 pyr P P Online 09.30-09.45
V36ekucran MyJIBTU(A3HBIX U MHOTOLeNHbIX JIOIT.
VPHUTY
Hacu6os Banex Xamu orist
Anuzane Pena Padasib roizel
HUckennepos DabBun Jxappad oribt Orarnbl epexoia K ppIHOYHbIM OTHOLICHUSIM 1
240 «Asep0aiiukanckuii Hay4ano- TapH(HOE PEryINPOBAaHUE B JIIEKTPOIHEPTETHKE Online 09.45-10.00
Hccnenosarenbckuit u IIpoekTHO- Asepbaiimxana
W3bickaTenbckuii UHCTUTYT
DHepreTukny
Ab60ynnazanos Pycmem Dosapoosuy .
PacrniosHaBaHue oiHO(hA3HBIX 3aMbIKaHHI HA
Deodomos Anexcanop Heanosuy
113 . 3eMJII0 B BO3/IYLIHBIX JJIEKTPUUECKUX CETIX 6 — OuHoe 10.00-10.15
Bazanos I'eopeuii Banepbsinoguy 35 B
DI'BOY BO «KIOY»
Mpi3HukoBa Mapuna HukonaesHa Amnanus omnbita B PecriyOnuke DxBajop 1o
192 Topo Darap / DxBaxop MOBBIIICHUIO MIEKTPOI(PHEKTUBHOCTH MANBIX U Online 10.15-10.30
HIY «M3OU CpeTHMX NPEANPHUATHI
Bonoes Esrennit Buktoposuu
T'omy6 Mpuna BanoBHa AHaJi3 N0TeEph MOITHOCTH METOIOM aJPECHOCTH
HNC5M CO PAH
230 N - . s OuHoe 10.30-10.45
Kpynenépa Slua Uropesna Allocation of power losses in the distribution
HWpxytckast o6macTs network
000 «Crpoiipecypc XOIIUHT»
JleBuyk Brnagumup Dnyapnosuy
OcHoBHOE MecTo padoTsr: duman [TAO
Pocceru ®CK EOC — PoctoBckoe
TIMBC Jouckoii ['ocynapcTBeHHbIN Amnanus s¢dexTrBHOCTH HOBOro noaxoxa OMII
80 Texnudeckuii YHHBEpCUTET Ha JIOII BEICOKOr0O HaNPSKEHUS C IPUMEHEHHEM Online 10.45-11.00
pirynes Hukonait Mocuposuu 0a3bl JaHHBIX
Poccus, PoctoBckas 00macTh
Jlonckoii I'ocynapcTBeHHBIH
Texuuueckuil YHUBEpCUTET
Konosanos IOpuit Bacunbesuy KoMmbroTepHOe MOJETMPOBAHUE PETMOHATIBHO
DI'b BO «Mpxyrckuit NITUPOBAHHOM (OT KTPUIECKOH .
198 OY BO lpxyre 5 aNNTHPOBANHON (OTOICKTpHYECKO Online 11.00-11.15
HaLMOHAIIBHBIH HCCIIeI0BATEIbCKUH 9IIEKTPOCTAHIUU B CYIIECTBYIOIIEH cucTeMe
TexHuyeckuit yausepcutery (MPHUTY) JJIEKTPOCHAOKEHUS
Crerupes Jlenuc AnekceeBud
Camoiinenko Bragucnas Onerosuu Pa3paboTka METOANKHN annpOKCHMaLUK
215 IMa3nepun Anapeii Brnagumuposuy 3aBUCHMOCTH MOILITHOCTH BETPO3JIEKTPOCTAHIIN Online 11.15-11.30
OI'AOY BO «YpDY umeHu nepBoro OT BHELIHUX METEOPOJIOTHYECKHX (haKTOPOB
IIpesunenta Poccun b.H. Enpninna»
I'mnemanmmie Mckannep Padannesua
Kazanckuit HaumoHanbHBIH
HCCIIEIOBATEIbCKUI TEXHUYECKNUN
yuusepcurer uM. A.H. Tynonesa — KA Meroanka BeIOOpa JIOKAINI pa3MeleH s
T'anees Pycrem JlamupoBua 3aps1THO-HAKOIUTEIBHBIX TEPMHHAJIOB .
294 yerem Jlavip Pl P Online 11.30-11.45

Kazanckuit MTHHOBaLMOHHBIN
Yuusepcurer uM. B.I'. TumupsicoBa
T'aneeBa Acus MnpaapoBHa
OI'BOY BO «KI'DVY»

Axuypus Penat TanrateeBny

9HEPreTUUEcKoil UHPPACTPYKTYPHI
2NeKTpoMoOmIIel
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OZT GROUP
I'y6eeBa Cpernana Ky3pMuHuuHa
KInHoy
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Mogaepatop: TI'onennmes-Kytysos Anexcanap BagumoBuu, a-p.

Cexuus 3. «ABroMaTn3anus, pudOpsl U METO/bI KOHTPOJIS»

JIEKTPOHMKA U cBeToTeXHUKa» KI'DY.

Comopneparop: IMaznepun Anapeii BragumupoBud, 1.1.H, npodeccop, 3aBenyromuii kadenpoit, ['aBHbIN Hay4YHBIH COTPYIHHK, YPaabCKOro

(enepanbHOro yHHBEpCHTETa IMEHH nepBoro npesugenta b.H. Enpruna (oHnaiin).

Okcnepr: Kanampapo XyceiikoH YmapoBH4, K.T.H., 3aB. Kadenpod, XymKaHICKUA MONUTEXHUYECKHUH HHCTHTYT TaIKUKCKOTO

TEXHUYECKOro YHHBepcuTeTa MMeHH akagaemuka M.C. Ocumu. (oHJaiiH)

¢u3-mat.H., mpodeccop, 3aBexyrommii xadenpoil «IIpomblnieHHas

Toax0uuTHCsA K KOH(pepeHn Zoom
https://kgeu-ru.zoom.us/j/93839468721?pwd=WvIuUE8vbnpXODB4RDM2R0hPRIN4ZZz09

HUnentudurxarop konpepenmmun: 938 3946 8721
Koa nocryna: 800675

22 cents0ps 2021 r

Ne

ABTOpEI HaszBanue VYuacTue Bpems
3asBKH
Kpsiuko Anekcannp ®enorosuy.
KpaBuenko Bukropust BukropoBHa Dielectric dispersion model based on results
13 Canxr-Ilerepbyprekuii refractive indicator and absorption indicator Online 14.00-14.15
rOCY/IapCTBEHHBIM YHUBEPCHTET measurements in a restricted frequency band
23POKOCMHYECKOr0 MPpUOOPOCTPOCHHS
i(daznesa Pem“:HTam? %Bﬂa Development and research of the current
18 YXAMCTUIIH AHNPCH BANCPRCBIT measurement circuit protection of a resonant test Online 14.15-14.30
Y pumckuii rocyaapcTBeHHBIM HEPTIHOM device
TEXHUYCCKHH YHUBEPCUTET
JImumpuesa Anexcanopa Bumanvesna
Taneesa Anuna Bsivecnagosha Gas chromatographic method for monitoring silt
31 Hosuxos Bsauecnas ®edoposuu deposits of the Volga River basin for the content Ounoe 14.30-14.45
@I'BOY BO «KI'DYV» of phenols
Kapamaes Ockap Pobunoaposuu
Kaszancxuil nayuonanoHboiil
uccIe008amenbCKuLl MexHoI02UYecKull A -
Determination of organohalogen compounds in
32 yuusepcumenn swimming pool water by gas chromatographic Ounoe 14.45-15.00
Taneesa Anuna Bavecnasosna
method
Hosuxog Bauecnage @edoposuy
Kasanckuii cocyoapcmeenHbiil
9HepeemuyecKull ynusepcument
Kpsiuko Anekcannp denorosud.
Kpasuenko Bukrtopus BukropoBna AP - .
a1 CEHKT-HeTepGprEKI/Iﬁ P Electromagnetic fuzl_d ina retsonator, Filled with Online 15.00-15.15
rOCyIapCTBEHHBIH YHUBEPCHTET ISpersan
A3POKOCMHUYECKOr0 MPHOOPOCTPOCHHS
KoHTpOIIb TepMeTHIHOCTH 3aTBOpa
TpYOONpPOBOAHON apMaTyphI C IPUMEHEHHEM
3aepemounos Aiipam Pugramosuy TEXHOJIOTHH OLICHKHU PETYISPHOCTH
83 DI'BOY BO «KI'OV» BuOpoakycrrdaeckux curnanos Control of the OuyHoe 15.15-15.30
tightness of the shutter of pipeline valves using
the technology for assessing the regularity of
vibroacoustic signals
Hesarnoe [mumpuii Anexceesuu
Caovsikos Mapam @epournanmosuy
T'onenuwes-Kymysoe Anexcanop Pa3paboTka 1 HacTpOHKa JATINKOB CHCTEMBI
94 Baoumosuu MOHHUTOPHHI'2 BBICOKOBOJIBTHOM U30JISALUH Ounoe 15.30-15.45
Tanuesa Tamvsana I'ennaovesna OTKPBITBIX 2JEKTPUUECKHUX MOACTAHIIUI
Apocnasckuii [lanun Anexcanoposuy
DPI'HOY BO «KIQV»
3apunosa Anuna /lamuposna
000 «Jocu/fuCu Cepsuces» Mertox kaccuHKauy MOBECHBIX W OMTOPHBIX
95 3apunos Jamup Kamunesuu H30JIITOPOB Ha HH(PAKPACHBIX N300PaXKEHHAX C Ounoe 15.45-16.00
Vcaues Anexcandp Eszenvesuy MPUMEHEHHUEM CBEPTOUYHON HEMPOHHOI CETH.
DI'EOY BO «KIQY»
Bexenxosa Mpuna Bnagumuposna
CIIOI'DTY «JIDTH»
Kymuunckuit EBrennit Bnagienosna
CIIOIDOTY «WJIDTH»
Cemnuen Anekcanp Huxonaesnu M
Pernonnaty €TOJ] TEPMHYECKOr0 pa3JeIeHUs] KOMIIOHEHTOB
173 000 « 0TpPabOTaHHBIX MOIUKPUCTATTHYECKUX Ounoe 16.00-16.15
Pagasnp Xumenec Kacranbena - .
COJIHEYHBIX IaHemnei B My(enpHO Hedn
Wcnanus, Kaguc
VYuusepcurer r. Kaanc
Mapus Pocuo Pogpurec bappoco
Wcnanus, Kapuc
Yuusepcurer r. Kaguc
bannos Buranuii Jleonngosua
OI'AOY BO «YpdY nmeHnn nepporo O6paboTKa JaHHBIX ITaTHO-U3MEPHUTEIBHbIX
195 Ipesnnenta Poccun b.H. Enbuunay» cucteM I'TY ¢ 1e1610 NpOrHO3MPOBaHUS Online 16.15-16.30

Jepsioun ['ne6 AnekceeBuu
DOI'AOY BO «YpdDY nmeHn nepporo

TEXHHUYCCKOI'0 COCTOAHHUS

21



https://kgeu-ru.zoom.us/j/93839468721?pwd=WvluUE8vbnpXODB4RDM2R0hPRlh4Zz09
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Ipesunenra Poccun b.H. Enbrynay,
YpanbCkuil SHEPreTHUECKUl MUHCTUTYT

CemenoBa Maprapura Uropesna
Bexenkosa Mpuna BragumuposHa
Kopanepckas Amna CTaHHCIIaBOBHA
P®, Cankr-IletepOypr

CIIGI'OTY «JIDTH»

AHanu3 BIUsiHESL PAKTOPOB OKPYIKAIOIIEH CpeIbl

174 Padasnp Xumenec Kacransena Ha UHTErPaIbHYyI0 TOKCHIYHOCTh KOMIIOHECHTOB OuHoe 16.30-16.45
Hcnanus, Kaguc COJIHEUHBIX MaHemei
VYuusepcurer r. Kaguc
Mapus Pocuo Poapurec bappoco
Wcnmanus, Kaguc
Yuusepcurer r. Kaguc
23 centsiops 2021 r.
Erommuna Onbra BagumoBHa CocTosiHME U IIEPCIEKTUBBI Pa3BUTHS CUCTEM
Bonbmakosa Haramus AnekceeBHa 03UPOBAHUS KOPPEKT! UX PEarcHTOB B .
118 AP PPEKTHPYIOIITX P Online 08.30-08.45
3Bonapea Co¢ps KoncrantunoBHa COCTaBE XHMMHKO-TEXHOJIOTHIECKOTO
HUY «MDW» MOHHMTOPHHIA HA TEIUIOBBIX HJIEKTPOCTAHIUAX
Cemennukxog Anmon Brnaoumuposuy
Tonenuwes-Kymysos Baoum Anexceesuu
Tonenuwes-Kymysos Anexcanop OreHKa TEXHUYECKOTr0 COCTOSHUS
122 Baoumosuu BBICOKOBOJIBTHBIX H30JIITOPOB B IIpoOLECCe OuyHoe 08.45-09.00
Hsanoe [mumpuii Anexceesuu 9KCILTyaTalul
Tanuesa Tamvsana I'ennadvesna
DPI'BOY BO «KIOV»
A.O. Ilynaros
M.M. Mupcauos,
CHHTE3 CHCTEeMBI aBTOMaTHYECKOTO
V36ekncran
. . PETyIHPOBaHUS TEIUIOBOTO PEXKUMA
Taukenrexuii rexumieckuii MHIYKINOHHBIX TUTEJIbHBIX ITeueit
125 yHuBepcuter umenn Mcenama Kapumosa. YKIL Online 09.00-09.15
00€eCIIeuNBalONIero YIpaBIeHUs IPOLECcCoM, Ha
A.E.Vexenbaes OCHOBE CpeIHEH TeMIIepaTyphl PacILUIaBIIIEMOTO
Kazaxcran p PATYPEL p
. . MeTasuIa.
Kasaxckuii arpoTeXHUYeCcKuii
yuauBepcurer umenn  C. Ceiidymmna
Martbsiky0oB AMupxaH AJtabepreHoBuY
CapsieB Kakarennu AtamkaHoBHY
TypkmeHucTan . . . . .
Scientific analysis of diagnostics of heating of :
134 HIILT «B0300HOBIIIEMbIE HCTOYHUKH Y d - ng Online 09.15-09.30
solar panels and methods of their cooling.
sHeprum» I'ocyjapcTBeHHOTO
9HEPreTUYEeCKOro HHCTUTYTA
TypKkMeHuCTaHa
dénoposa Bukropus AnekcaHIpoBHa
Kopuunosuu Jlennc BukropoBuy
Kupnuenko Buxrop d&énoposuy o
Peanusanus merona yCKkOpeHHOM
I'naseipun I'me6 Bnaanvuposuy
140 CHHXPOHM3AIIUH TeHepaTopoB Ha Oase OuHoe 09.30-09.45
HosocuGupex MHUKPOIIPOILIECCOPHOTO yCTPOiicTBa
HoBocubupckuii rocyaapcTBeHHbIIH porport P yerp
TeXHUYECKUH YHUBEPCHUTET, (HaKyIbTeT
9HEPTeTUKH,
Pesnnyenko Bukrop BacunbeBnu Anroput™ nudpoBoii 06pabOTKH CHTHATIOB st
153 Cankr-ITlerepOypreknii apXuTeKTypHO- KOHTPOJIsl KpUTUUECKHX ITaPAMETPOB CETH Online 09.45-10.00
CTPOHTENBHBIA YHUBEPCHTET UIEKTPOCHAOKEHUSI
Apocnasckuil [anun Anexcanoposuy
Caovikos Mapam Depounanmosuy Arnpo0ariysi MeTOINKY OIPEIENICHNS CTPEIIbI
Topaues Muxaun [lemposuu MpoBeca MPoBOJia BO3AYIIHBIX TUHUMN
170 P Jemp P POBOA BOSAY Ounoe 10.00-10.15
Hesarnos JImumpuii Anexceesuy 3JIEKTPOIEpe/auy 110 IIEPUOLY €ro COOCTBEHHBIX
Anopees Huxonaii Ky3emuu KoJeOaHmi
DPI'HOY BO «KIQY»
Caduymnun P.H.
IMpyTunkos 1.0.
Pesnnyenko B.B.
DenepanbHOE TOCYIapCTBEHHOE
Oro/pKeTHOE 00pa3oBaTeIbHOE
YUPEKICHHE BBICIIEr0 00pa3oBaHUs
«Cankr-IlerepOyprekuii
TOCYapCTBEHHBIH apXUTEKTYPHO-
CTPOUTEIBHBIIT YHUBEPCUTET»
i O.IT ABTOMAaTH3aIHs MPOIIECCOB MOHUTOPHHTA
100 o COCTOSTHMSI TEXHUYECKUX CUCTEM Online 10.15-10.30

Jemuenko B.A.
Hayuno-uccnenoBatensckuit HHCTUTYT
(BOCHHO-CUCTEMHBIX HCCIICIOBAHUIT
MaTepHaIbHO-TEXHIYECKOTO
obecrnieuenus: BoopyxxenHsix Cui
Poccwuiickoii ®enepanun) penepansHoe
rOCy/IlapCTBEHHOE Ka3eHHOE BOCHHOE
00pa30BaTeNbHOE YUPEHKICHHE BEICIIETO
obpasoBanus «BoeHHas akageMus
MaTepHaAIbHO-TEXHIYECKOTO

HHTEJUIEKTYaJIbHBIX 00BEKTOB
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obecrieueHHs] UMEHH TeHepaila apMun A.
B. XpyneBa»

114

Xuz6yanun Pobepm Haxubosuu
DI'BOY BO «KIOY»

Yyewikun Bopuc Bukmoposuu
DI'BOY «llenzencuil
20cyoapcmeeHHblil yHUgepcumen
XuzOynnun Paoux Hakubosuy
DI'BOY «Kaszanckuii 20¢yoapcmeeHHblil
9HepeemuyecKull yHusepcumemy
T'epawenxo Cepzeii Meanosuu
DI'BOY «llenzencuil
20cyoapcmeeHHblil yHUgepcumen

MertoJ KOHTPOJIS CEPAECYHOCOCYAUCTOH CUCTEMBI
4EJIOBEKA C MOMOIIBIO ONITHYECKOMN
IUIETU3MOTPaHU CBEPXBLICOKOTO Pa3peLICHUs

OuHoe

10.30-10.45

196

Bozoanos Anexcandp Hemghynnosuu
Janunos Banepuii Anexcanoposuy
Llaponos Hukuma Cepeeesuy
DPI'BOY BO «KIDOV»

ITpumenenue mathopmsl Arduino st pa3BUTHS
HPAKTUYECKUX HABBIKOB CTYJECHTOB B
aBTOMATH3aLUK U POOOTOTEXHHKE

OuHoe

11.30-11.45

208

Bopucos Anopeii Huxonaesuu
Yepuvix Braoumup Tumogheesuu
DI'EOY BO «KIOY»

Pa3paboTka MHOTOCHEKTPAIBHOTO
UHTep(EPEHIINOHHOTO HHIBTPA U ero
[IPEMEHEHHE B MPHOOpax KOHTPOIIS
9HEPreTHYECKUX YCTAaHOBOK

OuHoe

11.45-12.00

214

MenbiukoB [TaBen JImMutpueBuy
BonaeipeB Unbst AHaTONIBEBUY
Bomkckuit

Jlynenko Banentuna CepreeBHa
Bomxkckuit

CynranoB Maxcyn MaHcypoBuy
Bomxkckuit

®uman PTBOY BO HIY «MDU» B T.
Bomkckom

Mozenb MOHHTOPHHTA U ANATHOCTUKA
9HEPreTHYECKOro 000pyI0BaHHUs

Online

12.00-12.15

232

AntoHOB Apkaauii FOpbeBuy
Janunaes Imutpuit [lerposuy
JanunaeBa Codpbst IMutprueBHa
KHUTY-KAU

Unified approach to CNC machines modernizing

Online

12.15-12.30

248

IOraii BsraecniaB BukropoBma
Pecniy6nuka Kazaxcran,
KaparananHckuii TeXHUUECKUI
YHUBEPCHUTET

Mextues Ay JI>)kaBaHIIMPOBUY
Hypcynran

ApProTexHHYeCKHl YHHBEPCHTET UMCHU
C.Ceiipynmuna

Hemmna Enena I'ennaaneBHa
Kaparanna

KaparananHckuii TeXHUUECKUI
YHHBEPCUTET

Manu Ilepu3zar IlaiimypaTosHa
Kaparanza

KaparananHckuii TeXHUUECKUI
yauBepcurer / Tomcknit
MONUTEXHUUECKUH YHUBEPCHTET
Anbkuna Anus JlaynerxaHoBHa
Kaparanya

KaparananHckuii TeXHUUECKUI
YHHBEPCHUTET

BookoHHO-onTHYECKAsE CUCTEMA KOHTPOJIS
M3MEHEHHUS JaBJICHUsI Ha DJIEMEeHThI IaXTHOH
Kpemnu

Online

12.30-12.45

269

Tansamoe Poman Pasunesuu
Hlapugpyrnuna Anvbuna FOpvegna
Yynaee Anopeii Bukmoposuu
KXTU

3apunosa Pumma Cormanosua
Kocynun Banepuii Barenmunosuu
@I'BEOY BO «KIDY»

IIpumenenune npomsinenHoro Wi-Fi B
CHCTEMax aBTOMATU3ALMH
BBICOKOTEXHOJIOTHYHEIX IIPOM3BOJICTB

OuHoe

12.45-13.00

270

Yynaes Andpeii Buxmoposuu
Kysvomun Banepuii Bacunvesuy
Tanamos Poman Pasunesuu
KXTH

Hlapugpynnuna Anv6una FOpvesna
3apunosa Pumma Conmarnosna
DI'BOY BO «KI'OV»

ABTOMAaTH3MpOBaHHAs cCHCTEMa cOopa,
00paboTku MHGOPMALIUK U YIIPABICHUS TS
9KCIIEPHMEHTAIIBHOTO Ta30JHHAMIYECKOTO
CTeHza

OuHoe

14.00-14.15
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Hlapugynnruna Anvouna FOpvesna
Tanamos Poman Pasunesuu
Yynaes Andpeii Buxmoposuu

BeCHpOBOZ{HHC TEXHOJIOTUHA cGopa JaHHBIX B

271 KXTH aBTOMATH3UPOBAHHBIX CUCTEMAaX yIPaBICHUS OuHoe 14.15-14.30
3apunosa Pumma Conmanosna TEXHOJIOTMYECKUMH TPOLIECCAMK
Dunumonosa Tamapa Koncmanmunosna
DI'BOY BO «KIOY»
IIBuguenko Hukomnait Bnagumuposua
JIykbsiHoB Cepreii FIBaHOBHY
Kpacwibaukos Cepreit Cepreesuy
278 [IBunuenxo Jmutpuit Binagumuposuda YcoBepIIeHCTBOBAHHE CHCTEMBI YIIPABICHUS Online 14.30-14.45
IMumHorpaes Paman Cepreesuy JIEKTPOIPUBOIOM KHCIOPOJHOTO KOHBEPTOPA
®I'BOY BO «Maruutoropckuit
TOCYapCTBEHHBIH TEXHIUUECKUH
ynuBepcutet uM. I'11. Hocoa
Tapugpyrnun Mapcenw Lllapughvanosuy
Buxsunypos Asam Pawumosuy
Cnoboouna FOnus Hurxonaesna
@I'BOY BO «KI'OY»
HccrnenoBanne MHTEHCHBHOCTH
Tunuamynnun Pycnan Anamonvesuy .
Kasancxuti nauvonanb o TEPMOOKUCIHUTENBHON JIerpaIalini
145 HHond N MHHEpPAILHOIO TpaHC(OPMATOpHOro Macia npu | OuHoe 14.45-15.00
uCCIe008amenbCKULl MexHOI02UHeCKull N N
Pa3INYHON HCXOMHOH KOHIIEHTPALIU
yrusepeumen 6UTOpa OKHCIIEHUS
HHIHU
Yepuwiuios Baoum Anexceesuy P
Opnogckuil 20cyoapcmeentblil
mexnudeckuti yHueepcumem umeru 1.C.
Typeenesa
Kacumos Bacunb Amuposuy
Munynaun Penam 'uzamynnoguy
N N OneHka TeMIepaTypbl IPOBOJIOB JIMHUH
Tuckosayxuii IOpuii Barepvesuu
155 3JIEKTPOIIEPEIauH 110 TApaMeTpaM JIOKALMOHHBIX | OuHoe 15.00-15.15
Dunumonosa Tamapa Koncmanmunosna CHIHATO
UTHAJIOB
Munkun Axmemeapeii Cynmanosuu
@I'EOY BO «KI'OY»
Ckonenb Cepreit MuxaidnoBuu
CeBepHblil (ApKTHYECKHHN) IIpumeneHue npsMoro anepuoaUIEcKoro
(enepanbHbIN YHUBEPCHTET YIIpaBJICHUS IS pa3paboOTKH
" Anpoept C [§ i .
156 cxakoB Anpoept CauToBHY BICTp-OI[e-I/ICTBy}OH_.IeI‘O peryisropa Toka Online 15.15-15.30
OA «Kopmnopauus «BHUMDM» (Application of a direct deadbeat control
Tnanxuit Jlenuc Mocudosua technique to the design of a fast-response current
CeBepHblii (ApKTUYECKHiT) regulator)
(henepanbHbIil YHUBEPCUTET
Kypesnosa Enena BukrposHna c N .
T a HEHPOCETeBOW MOZIEINH OLIEHKH
Mamurynos Ilerp Banepsesuu PYKIyP P A H
MHJIEKCAa TEXHHYECKOTO COCTOSHHS .
223 Bnarounnnos Anekceit Buktoposuy A Online 15.30-15.45
JNEKTPOTEXHUYECKOT0 000pyAOBaHHs B
Guman GI'BOY BO HUY «MBU» BT.
3JIEKTPOIHEPIeTHYECKUX CHCTEMAX.
Bomxckom
Xysawee Pycmom I'azuzosuy
Kyzomun Hzopw Jleonudosuy Investigation of signals of fault switching
193 Munaes Hnvoap Aipamosuu processes in power lines Orunoe 15.45-16.00
@I'EOY BO «KIDY»
Topuna Mapuna Muxaiinosna
KHUTY-KAH um. A.H. Tynonesa
Ilopynoe Anexcandp Azuxosuu
KHUTY-KAH um. A.H. Tynonesa
ITomanog Anopeii Anexcanoposuu
@I'BOY BO «KIDY»
MHorokaHanpHas CHCTEMa YIPaBJICHHS
292 Lexemoga Coemnana Heanosna ra30M3eJIbHBIM JBUTaTe]IeM Ha OCHOBE Online 16.00-16.15
@IBEOY BO «KIDV» A A R

Taticun Unveusap Tumepeanuesuy
Kasanckuii pedepanvhbiil yHusepcumenm,
Hucmumym ynpaenenus 2KOHOMUKU U
¢unancos, Kagpeopa meopuu u
MemoouKu 2eozpaghuueckozo u
9KOI02UHECK020 00pa306anUsl

CTpYIHO-KOHBEKTHBHOTO TIpeobpa3oBaTens
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Anopeesa Oxcana Anexcanoposna
HAO «Topaticvipos ynueepcumemy
Hegmucos Anexcandp Bumanvesuy

AHanm3 ¥ BBIOOP MUKPOIPOIIECCOPHOI 06a3bl A1t

302 Astana IT University MIOCTPOEHUS pecypcocOeperaromnieil peneiHoi Onunaitn 14.15-14.30
Tanunoe Onocac Manapbexoguu ST
HAO «Topaiieviposy
Mammadov Rahim Gurban oglu
Azerbaijan State Oil and Industry
University
i?:rléna(;}/:nﬂfenz gﬁrgsg ?r:(zjlustry Improving the reliability of close objects
303 recognition using adaptive fuzzy analysis of the | Omnuaiin 14.30-14.45

University

Mammadov Gurban Mushfig oglu
Azerbaijan State Research Institute for
Labor Protection and Occupational
Safety

class intersection area in robotic systems
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Cexnus 4. «DKOHOMUKA U MEHEJKMEHT B OHEPreTUKE»

MopepaTtop: AxmetoBa Hpuna I'apeeBHa, 1.T.H., JOIIEHT, 3aBeAyromuil kadeapoil « OKOHOMUKA OPTaHU3AIHHU IIPOU3BOACTBAY», IPOPEKTOP IO
Hay4yHoU pabore, KI'DV.

Comoaepatop: 3opuna Tarbsina ['eHHafbeBHA, [1.3.H., JJOLEHT, 3aBEYIOLIUNA CEKTOPOM «DKOHOMMKA IHEPreTHKMW», IHCTUTYT 3HEpPreTHKH
HanwonansHoit akagemun Hayk benapycn (04HbI).

Oxcnepthl: JlaBTsin Bare CamBenoBuy, 1.101.H., npodeccop, aupekrop HUU Poccuniicko-ApMsHCKOro yHHBepCUTETa (OUHBIH).

AxpopoBa Anbdus [{araxanoBHa, 1.1.H., npodeccop TamKUKCKOro TEXHHYECKOro YHUBEpCHTeTa (OHIIAlH).

TMoaxkir0uuTHCsA K KOH(pepeHn Zoom

https://kgeu-ru.zoom.us/j/92270705926?pwd=WDJpUDQvOHpmMUDhJS1BoYmMdFb3VQUT09

Unentuduxarop xondepennuu: 922 7070 5926
Ko nocryna: 689150

22 centsiops 2021 r.

Ne ABTOpBI HasBanue VYuactue Bpems
3asBKH
Anton Brin
Uladzimir Bahach Prospects for solar energy development in
3 Konstantin Verchak Belarus and Tatarstan Online 14.00-14.15
Institute of Power Engineering of NAS
of Belarus
Tatsiana Zoryna
Siarhei Aliaksandrovich Sustainable energy development: state and
6 Institute of Power Engineering of NAS selection of promising directions Ounoe 14.15-14.30
of Belarus
DHepreTnyecKoe 00pa30BaHNE B SMOXY
Xuz6yinuna Paomuna Paduxosna COLMATIBHO-3KOHOMUYECKHX TpaHC(hOpMaIuii:
266 @I'BOY BO «KIDY» OIBIT BbICLIEH LiKouibl (Ha npumepe ®I'BOY BO Ormoe 14.30-14.45
«KIT'DY»).
Kpapuenko Anekcannp BacunseBuy
14 Kpsuiosa EneH;i Bnanumuposna 5 DKOHOMHUYECKOe 000CHOBaHUE 0E€3Ma3yTHOTO Online 14.45-15.00
HoBocubupckuii rocynapcTBeHHBIIH posxkura xotina TOC
TEXHUYCSCKUH YHUBEPCHTET
KpaBuenko Anekcannp BacunbeBuy
29 KpsuioBa Eneﬂzi BnagumupoBHa 5 DKOHOMHYECKOE 000CHOBaHUE O€3Ma3yTHOTO Online 15.00-15.15
HoBocubupckuii rocynapCTBeHHBIH poskura xotina TOC
TeXHUUECKUH YHUBEPCHTET
Kpyrmkos Cepreit Bnagumuposua
VYpanbckuil GpeaepanbHblii yHUBEPCUTET
umenu nepsoro [Ipesunenra Poccun b.
H. Enbuuna o
Bomapenio Bianumup Biamuposia AHam3 5KOHOMHYECKOH () (HeKTHBHOCTH
43 CHCTEM DJIEKTPHIECKOTO OTOILICHHSI 00HEKTOB Ounoe 15.15-15.30
Kommnanus «Tepm» CucTeMbl OTOIIICHUS
o HEJBIKIMOCTH
Kneunn IOpunit IBanoBHY
VYpansckuii GpeaepanbHblii yHUBEPCUTET
umenu nepsoro [Ipe3unenra Poccun
b.H. Enpuuna
KaprioBnu Anekceii iBanoBu4
HoBocubupckuii rocyaapcTBeHHbIIH
TEXHHUCCKHH YHHBEPCHTET Pa3znooOpasune kak daxTop obecrieueHus .
67 MopryuoB Anekcanap Bnagumuposid N o Online 15.30-15.45
. N YCTOHYHMBOCTH CIIOKHOM CUCTEMBI B DHEPIeTUKE
Cubupckuii rocyJapCTBEHHBIN
YHUBEPCHUTET TEIEKOMMYHHKAIINH 1
uH(GOpPMATHKH
Lubov Victorovna Afanasyeva
71 E%Eg; Eg'i‘gi;;:ﬁzz\gm Energy security: regional aspect Online 15.45-16.00
rOCyJapCTBEHHBIH YHUBEPCHTET»
JleBouknna Haranbs AnekceeBHa
3un4eHko Anekcanap ['puropbeBud DKOHOMUYECKHE U COIMANIBHBIE aCTIEKThI
87 OI'BOY BO «MI'YTVY um. KT ) Pa3sBUTHs COBPEMEHHBIX TEPPHTOPHATBHBIX Online 16.00-16.15
Pazymosckoro (ITKY)» - Cubnpcknit TPAHCIIOPTHEIX CHCTeM (Ha pumMepe 3ara [Hoit
Ka3a4uil ”HCTUTYT TEXHOJIOTHH U Cubupn)
ympasierus (CKUTY)
I'enbmanoBa 305 CanuxoBHa
Bazapos baypxan AHyapxaHOBHY
MesenneBa Anacracust BiaauMupoBHa The effectiveness of the formation and
97 Konakbaesa Aceinp HeirmerosuiaeBHa development of in-house knowledge in OuHoe 16.15-16.30
IerpoBckast Acust CTaHHCTIABOBHA organizations of Kazakhstan
KaparanauHcKkuil HHAyCTpHATBHBIH
YHUBEPCHUTET
23 cenTsiops 2021 r.
UYexonanckux Mapuna BanepreBna Bosmerienne yObITKOB OTpeOHUTENeH
110 HoBocubupckuit rocyapCTBeHHBIIH JIICKTPOIHEPTUH, BOSHUKAIOMINX B PE3yIbTATE Online 08.30-08.45
TEXHUYECKUH YHUBEPCHTET NIpepBIBaHMI IIEKTPOCHAOKECHHS
IITaBuna EBrenus BuktopoBHa PasButue poccuiickoit sJHEpreTHKU B yCIOBUAX .
141 ®I'bOY BO «P3Y um. I'.B. SHEPreTHYECKOro Nnepexo/ia U peaau3annu Online 08.45-09.00
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ITnexaHoBay, kadeapa MoIMTHYECKON
9KOHOMHHM M HCTOPHUH SKOHOMHYECKOH
HayKH

T'asuzoBa Onbra BuktopoBHa
I'azusoBa Haranbs Huxonaesna
Hukonosa Haranus BnagumupoBHa
OI'BOY KHUTY

Ipoko¢neB Bukrop AHaTonbeBuY
PI'Y uedrtu u raza (HUY) nmenn .M.
I'yOkuna

HanpoHabHOM TEXHOJIOTHYECKOW MHULIUATHBBIL.

Keroesa Haranbs JIeonujoBHa

YnpaBiieHHe HHTeJUIEKTyaIbHBIMU PECypcaMu

146 Opmnosa Exarepuna CepreeBHa SHEPreTUYecKOl OTpaciu B YCIOBUAX HU(POBOIL Online 09.00-09.15
OI'BOY BO «HUY»MB» 9KOHOMHKH
3 Aticens lamunogr . L .
Cabupsanosa Atieens Llanunosa Value of selection of depreciation calculation
FOouna Hamanvs Anamonvegna - h .
147 method in company accounting policy to reduce Ounoe 09.15-09.30
Jluswuy Cemen Anexcanoposuy its tax burden
DPI'BOY BO «KIDOV»
JIucun EBrennit MuxaiinoBua
ITporuosupoBaHue pa3BUTHs CUCTEM
3avemacsa Hpuna Cepreesra 9HEProcHA0XXCHHs PETHOHOB Ha OCHOBE
160 Kypnrokosa ['annna HuxonaeBHa P p Ounoe 09.30-09.45
ONTUMHU3ALNOHHBIX CIIEHApUEB IIPH Pa3IHIHBIX
Pyiana Exarepuna Hropesra MoJIeNsiX (PYHKIIMOHHUPOBAHHS SHEPIOPHIHKOB
®OIBOY BO <HUY «MIU» A YHKLHOTHP prop
I'pnmmna Exatepuna AHaToabeBHA
BricTpoB Anaronuii JIMuTpueBuy Pucku npH HCIOIb30BaHUH BO300OHOBIISIEMBIX -
165 » it Jirrpuesirs P Online 09.45-10.00
HoBocubupckuii 'ocynapcTBeHHbIiH HUCTOYHHUKOB SHEPTHU
TeXHU4eCKHH YHUBEPCUTET
3unoBbeBa Enena JIeonngoBHa
Epoutenko CranuciaB AHapeeBuy BnusiHue opraHu3alMOHHON CTPYKTYpBI U
177 OI'AOY BO «Ypanbckuii penepaibHbIi ApXUTEKTYpPHI DJIEKTPHIECKON ceTH Ha OHM3Hec- Online 10.00-10.15
YHHUBEPCHUTET UMEHH IIEPBOTO HPOLIECCHI FHEPTETUUECKOT0 NPESAIPUITHS
Ipesunenra Poccuu b.H. Enbumna»
3uHoBbeBa Enena JleonnnosHa
Xanbscmaa Anekcanapa MinbmapoBHa . .
Boszeiictue (hakTopoB BHEIIHEN cpebl Ha
178 Epoueriko Cranncnas Anjpeesid (hopMHpOBaHKE CTPATETHH PUCK-MEHEIKMEHTa Online 10.15-10.30
OI'AOY BO «Ypanbckuii penepanbHbIi ' '
JJIEKTPOIHEPTeTHIECKOTO TIPEANPHATUSL
YHHUBEPCHUTET UMEHH IIEPBOTO
Ipesunenra Poccuu b.H. Enbuyna»
. The urban territory energy balance spatial model
Kocskos Cepreit BuranbeBuu Ocunoba - Yy 9y P
application for the buildings power supply
Caemilana AHJIpeeBHa X Y K
structure selection decisions analysis.
CanpikoB Aptyp Mynasuposud ®I'bOY . -
9 . . IIpumeHeHne TPOCTPAHCTBEHHONW MOJEIH Online 10.30-10.45
BO «/BaHOBCKUIi rOCyJapCTBEHHBIH L
o sHeprobaaHca ropoJCKOi TEPPUTOPUH ISt
JHEPreTUYECKUi YHHBEPCHTET HMCHI .
aHaJM3a PelIeHuii 110 BEIOOPY CIIOCO00B
B.W. Jlenuna» "
JHEProcHa0XKEHHUS 3MaHUI
CawmbiiieBa Exatepuna KOpbeBHa
IMypuc Aunpeit Banepsesua
KHUTY-KAU, xadenpa
DKOHOMUYECKOH TEOPUH M yHPABICHUS
pecypcamu
YcoB Anekceit CepreeBud Kateropun «BbI30BY, «OIMTACHOCTHY, «YTPO3BI» .
187 P P g [P YIPOSBI, | jing 11.30-11.45
I'ocyaapcTBeHHOE OFOKETHOE «PUCK» B TCOPUH SIKOHOMHUYECKOH Oe30IacHOCTH
o0pa3oBaTeNbHOE YUPESHKICHHE BEICIIETO
obpa3zoBaHust MOCKOBCKO#H 001acTH
«TexHonornueckuit yHUBEpCUTET
neax el [epost Coserckoro Coro3sa,
JeTyrka-kocMoHaBTa A.A. JleoHoBa»
T'ynos Junosap FOcydosuu
Pecrrydmika TaxukucTan / T. boxrap
Wucrutyr Duepretuku TakukucTan
JlaBinaTtoB A3zaMKOH MaxmaaueBud
Bo6oe Xypurenmox JlapnaTanueBind
OxHO-Ypanbckuil rocy1apcTBEHHBIN [oBeIIeHHE 3KOHOMUYECKOI A dexTHBHOCTH
211 YHHBEPCHUTET JNEKTPOCHAOKEHHUSI OTIATCHHBIX H TOPHBIX Online 11.45-12.00
Caspnymnnosona Hlaxpuép Cabaymio paiionoB TamxukucTaHa
TamKUKCKUI TEXHUUECKUI YHUBEPCUTET
umenu akagemuka M.C. Ocumu
Tuna6oB Xypmen TunaboBuy
TlenmxuKeHT
000 CII «3apaduiony
Xycaunosa Examepuna Anexcanoposna
Vpaszbaxmuna Jlunus Pasunesna
Cepiauna Huna Anamosvesia Pouxp Texnonornn «big data» B 9KOHOMHKE U
224 | ®IBOY BO «KIDY» & Ounoe 12.00-12.15
JKH3HH
Qununa Onvea BraoumuposHa
KHUTY-KAH

Jononuna Enena Anamonvesna

27
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238

Xycaunosa Examepuna Anexcanopogha
VYpaszoaxmuna Jlunus Pasunesna
Cepxuna Huna Anamonvesua
@I'BOY BO «KI'OY»

Qununa Onvea Bradumuposna
KHUTY-KAH

Jononuna Enena Anamonvesna

TexHomorust 6JI0KYEHH B IHEPTETHKE

OuHoe

12.15-12.30

252

Axmemosa Upuna I'apeesna
Tunomanosa Anus Pawumosna
DI'BOY BO «KIDV»

Possibility of using the method of heat supply
price zones in the Republic of Tatarstan

OuHnoe

12.30-12.45

283

Axpoposa A./l.

TaKUKCKUI TEXHUYECKUI YHUBEPCUTET
nmeHu akajgemuka M.C. Ocumu
Kamunosa H.M.

TaKUKCKUI TEXHUYECKUI YHUBEPCUTET
nmenu akajgemuka M.C. Ocumu,

Cangos M.X.

000 «Opmasz HHKHHHPUHD»

KoHCTpyKTHBHO-KOMIIOHOBOYHBIE PEIICHHUS, KaK
(axTop, BIUSIOMIN Ha PEIHOYHYIO CTOHMOCTh
MaJbIX TUIPO3IEKTPOCTaHIUI

Online

12.45-13.00

287

Kanununa Mapuna Bradumuposna
@I'BOY BO «KI'OY»

Baneesa FOnus Cepeeegna
DI'BOY BO «KIOY»

TeopuTHuecKne OCHOBBI HCCIICAOBAHMUS
L (POBU3ALMH B SHEPIeTUKE

OuHoe

14.00-14.15

291

Opeii [lnana ApkaabeBHa

HUY «MDW»

AmnukeeBa AnHa CepreeBHa

000 «busnec-NuBecTnpom»

MycaeBa /lnana DpKHHOBHA

HIY «MBU»

[TaBnenok Anapeit AnekcanIpoBu4
HUY «MDW»

JypoBa Mapus AnekcanapoBHa

HIY «MBU»

Pa3paboTka Mozeny OU3HEC-TIPOLECcCOB
AKTUBHOTO SHEPreTHYECKOr0 KOMILIEKca

PazpaboTka Monenyu Gu3HEC-IIPOLIECCOB
AKTUBHOTIO SHEPreTHYECKOr0 KOMILIEKca

Online

14.15-14.30

301

Lubov Victorovna Afanasyeva
DI'BOY BO «IOro-3amnaasblii
rOCY/IapCTBEHHbIH YHUBEPCUTET»
Tatyana Yurievna Tkacheva
DI'BOY BO «IOro-3amnaasblii
TOCY/IapCTBEHHbIH YHUBEPCUTET»

Energy security: regional aspect

Online

14.30-14.45

305

AsunoBa Bunopa BagumoBHa
kadenpa busHec-CTaTHCTHKU U
sxoHomuku, ®I'BOY BO «Kazaunckwmii
HaIlMOHAJIbHBIN MCCIIEIOBATENbCKHUH
TEXHOJIOTHIECKUI YHHBEPCUTET

Crparerus nepexoja K cOalaHCUPOBAaHHOMY
HCHOJIb30BAHUIO aJIbTEPHATHBHBIX HCTOYHHKOB
SHepruu B popMare IOCTPOSHHS HUPKYISIPHON

9KOHOMHUKH

Online

14.45-15.00

306

Vahe Samvelovich Davtyan
Russian-Armenian Universit,

Irina Gareevna Akhmetova

Yulia Sergeevna Valeeva

Kazan State Power Engineering
University, Economics and organization
of production department

Problems of Electricity Integration in the EAEU:
Challenges of Liberalization of National Markets

Ounoe

15.00-15.15

28
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Cekuust 5. «ONeKTPOTPaHCIOPTHBIC CUCTEMBI 1 3apsiiHAs HHPPACTPYKTypa»

Mogaepatop: IlaBios I1asex I1aBioBuY, K.T.H., JOIEHT, 3aBeAYIONIHI Kadenapol « DIEKTPOTEXHUIECKUE KOMILICKCHI H CUCTeMBI», KI'DY.
Comopnepartop: SIkynun Huxonaii HukonaeBuy, 1.1.H, npodeccop, 3aBenyromuii kadenpoit aBromobmipHOro Tpancmnopra, OpeHOyprekuit
rOCYJapCTBEHHbIH YHUBEPCUTET (OHJIAMH).

JkcnepT: I'yceB Cepreii AjexcanapoBuy, J.0.H., JOLEHT, 3aBeAylomuil kadenpoil «OpraHu3amus IepeBo30K, 0e30MacHOCTh IABIDKCHHS H
cepBHC aBTOMOOHIICH ) MHCTHTYT MAaIIMHOCTPOCHHMSI, MATEPUATIOBEICHHS M TPAHCIOpTa (OHJIANH).

MoakmouynThes K KoHpepennun Zoom
https://kgeu-ru.zoom.us/j/93966951732?pwd=Y XcxMU02SjNxc29zaEJUTVZraTFtdz09
Hnentuduxarop xondepenuuu: 939 6695 1732

Koa nocryna: 198485

22 cenTsiops 2021 r.

Ne
3asBKH

ABTOpBI

HasBanue

VYyactue

Bpems

Poxxko Oxcana HukonmaeBHa
Kazanckuii HallmoHaIbHBIN
HCCIIEIOBATEIbCKUN TEXHUIECKHUI
yrauBepcurer uM. A.H. Tynonesa —
KAU. UHCTUTYT aBHALK, HA3€MHOT'O
TPAHCIIOPTa ¥ YHEPTETHKU.
Kam6pasues Punac Bacumosuu
DI'AOY BO «Kazanckuit
(ITpuBonKCcKuit) GenepanbHbIit
YHHUBEPCHUTET»

Xomenko Bagum BacunseBuu
Axanemus Hayk Pecriybnuku Tatapcran

Revisiting the possibilities of the multicriteria
decision making method for the evaluation of
regional logistic potential. K Bompocy o
BO3MOXKHOCTAX MHOTOKPHUTEPHUAIIBHOTO METOAA
MPUHATHUS PEIIEHNUH JUIS OLIEHKH PErHOHAJIBHOTO
JIOTUCTHYCCKOI'O ITOTCHIIMaJ1a

OuyHoe

14.00-14.15

11

ArabexoB Kanmvamat Kapumosnu
CapbimcakoB bakbiTOek AbiMOeKOBUY
KI'TY um. U.Pa33axosa, r.bumkex,
CoxonoBa Bukropust AnekcanapoBHa
Cankr-IlerepOyprexuii
TrOCyapCTBEHHBIN JIeCOTEXHUYECKUI
yHuBepcurer, r.Cankr-ITerepOypr,
Hypernunos lamup MmamyTauHoBuY
TNanues Papuk Mup3amaexosud
Kazanckuii ¢enepalibHblil YHHBEPCUTET

DKcnepTHast OLEeHKa (pakTOpOB BIMSHUS
TPOITYCKHOM CITOCOOHOCTH IOPOT Ha SKOJIOTHIO

Online

14.15-14.30

12

Jo6penoB Poman FOpbeBuu
Cankr-IlerepOyprekuit
ToJIUTeXHUYEeCKkHii yHuBepcuter Ilerpa
Benukoro

TTaptko CBeriiaHa AHATOJIbEBHA
JloHcKoit rocyiapcTBeHHBIN
TeXHUYECKUH YHUBEPCHTET
Iep6akoB Anexcannp [laBroBnu
Canxr-IlerepOyprexnii
rocyJapCTBEHHBIH apXUTEKTYpPHO-
CTPOHTENBHBIA YHUBEPCHTET
Terepuna Mpuna AnexceeBHa

r. OMCcK

Cubupcknii rocy1apCTBEHHBIH
aBTOMOOWIIBHO-IOPOXKHBIH YHUBEPCUTET
(CubA 1)

CoxonoBa BukTtopus AnekcanapoBHa
r. CankTt-IlerepOypr
Cankr-IlerepOyprekuii
TOCY/1apCTBEHHBIN JIECOTEXHUYECKUH
YHUBEPCHUTET

MBHoroc0iiHbIE KapTHI IPOXOAUMOCTH KaK
UCTOYHMK JAHHBIX JJISI PEIICHUS 3aJaull O
NPOKJIAJKE MapuIpyTa

Online

14.30-14.45

21

Bynarosa Onbra FOpseBHa
JloHCKOI rocy1apcTBEHHBII
TEXHWYECKHI YHUBEPCHUTET

Using Big data in Smart cities transportation
systems

Online

14.45-15.00

74

Xazuesa Peruna TarupoBna

Carrapo Pobept PammmoBua

NBanoB Makcum JIMutpueBuy

Y dumckuii rocyaapcTBeHHbIH HeTIHON
TEXHUYECKUH YHUBEPCHTET

Research of multifunctional integrated
electromagnetic component (MIEC) as LC filter
in DC/DC converters

Online

15.00-15.15

89

Iy3una E.1O.

HWpkyTcKkuii HallMOHaIBHBIH
HCCIIEIOBATEIbCKUI TEXHUYECKNUNA
yHHuBepcureT; UpkyTckuit
rocyJapCTBEHHBIH YHUBEPCUTET ITyTel
Ccoo0IIeHUs

Xynonoros N.A

HpkyTckuii rocy1apcTBEHHBIH
YHHBEPCHTET ITyTeil COOOIEeHUS

HccnenoBanue npo6aeMbl HOJIUTKA CETH
BHEIIHETO 3JIEKTPOCHAOKEHHS CO CTOPOHBI
KOHTAKTHOH CETH JIEeKTPUPHUIIUPOBAHHOTO
JKEJIE3HOJOPOXKHOTO TPAHCIIOPTa IIPH Pa3phIBe
TPaH3UTa MIEKTPOIHEPTHU .

Investigation of the problem of feeding the
external power supply network from the side of
the contact network of electrified railway
transport in the event of an interruption in the
transit of electricity)

Online

15.15-15.30

29
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Sxynun Hukonait Hukonaesuu
OpeHOyprekuii rocyaapcTBeHHbIH
YHHBEPCHUTET

Snyukosa Onbra EBrenpeBHa
OpeHOyprekuid rocy1apcTBeHHbIH
YHUBEPCHTET,

CoOBepIICHCTBOBAaHHE NEPEBO30K
OpraHM30BaHHBIX TPYIII AETei aBTOOYCcaMu B

286 A Online 15.30-15.45
Slkynuna Haranes BinagumupoBHa MEXIYTOPOJHOM COOOLICHUH C YIETOM
OpeH0yprekuii rocy1apcTBEHHBII BO3pacTHOi auddepeHunammn
YHUBEPCHUTET
SnyukoB Muxaun PomanoBuy
OpeHOyprekuii rocy1apcTBeHHbIH
YHUBEPCHUTET
AHam3 TEXHOJIIOTUYECKUX U YKOJIOTUUECKUX
Hacupos [llamcu Hapuman orist .
47 N N (hakTOpOB, BIMSIOIINX HA PBIHOK Online 15.45-16.00
Bakunckuit HxxeHepHbli YHUBEpCUTET . .
aneKkTpoMobuieil B AzepOaiipkane
3axapoB Hukomnait CtenanoBu4
CapGeit Anexcanip Brammuposir Biusinue yciioBuii skcityarauuu Ha
109 | Poccus, XMAO-IOrpa Y yaTalui na Online 16.00-16.15
. o HaJIeXHOCTh IPY30BBIX aBTOMOOMIEI
TIOMEHCKHUI MHIYCTPHAIBHBIN
YHHUBEPCHTET
Xuzoynnun Pobepm Hakubosuy
Yyewvikun bopuc Bukmopoeuu
N MozenupoBaHue TEXHOIOTHH 3apSaKU U
QI'BOY «llensenckuii .
115 o TECTUPOBAHUS KOMIIOHEHTOB 3apsHON CTaHLUU Ounoe 16.15-16.30
20cy0apcmeeHHblil yHUgepcumen AICKTPOMOGHUICI
Xuz6yanun Paoux Hakubosuy P
QI'EOY BO KIDY
PazpaboTka HHHOBaIMOHHBIX TPAHCIIOPTHBIX
299 usuuy Cenen Anexcanoposut b CHCTEM ISt OII-ITTI/IMI/BaIITI/E/I cxeMp OuHoe 16.30-16.45
@I'EOY BO «KIOY» ' '
30JIOLIAKOYAaIeHHs Ha yroiabHbIX TOL]
23 cenTsiops 2021 r.
Bamypun Aunpeit CepreeBud
Spxemckuit Anexced JImurpueBuy
o OnTUMH3aLHs CTPATETHH TIEPEKITIOYCHHUS
CrenanoB Esrenunii Bnagumuposuy
121 o . nepezad JIETKoro KOMMEp4ecKoro aBTOMOOHIIS ¢ Ounoe 08.30-08.45
Hmxeroponckuii I'ocynapcTBeHHBIH .
. LEJTBI0 NTOBBIMIEHHS TOIUTHBHOH SKOHOMUYHOCTH
Texunueckuid Yuusepcuret um. P.E.
AuekceeBa
CaBenko Anexcanap EBrenseBny
Casenxo [1aBen CranucnaBoBuy
®I'BOY BO «KepueHckuit Oco0eHHOCTH 00eCTIeYeHHsT KaueCTBEHHOM
136 rOCY/lapCTBEHHBIH MOPCKOM paboTHI COBPEMEHHBIX CYHOBBIX Online 08.45-09.00
TEXHOJIOTHYECKUH YHUBEPCUTET» 3IEKTPOTEXHUYECKHUX KOMILICKCOB
I'paueBa Enena lBanoBHa
DI'BOY BO «KI'OV»
3axapoB Huxomnait CtenanoBuy
CamnoxenkoB Hukomait Onerosuu
Kosmw Eprenmii Cepreesia MeTtouKa THarHOCTHPOBAHUS 3UMHHX
162 BaszanoB Aprém Braaumuposuy A 1 P Online 09.00-09.15
IIUMOBAHHBIX IIIMH
Ierpos Bsiuecnas Cepreesuu
®I'bOY BO TromeHckuii
HHYCTPHAIIbHBIA YHUBEPCUTET
Qununa Onvea Anexceesna Tamapcman
DI'BEOY BO «KIQY»
Canbnuxosa Oivea Badwnosia IlepcriekTnBa pa3BUTHUS SNCKTPOMOOKIIS U
172 | KTACY D s oot » Pocomn Ounoe 09.15-09.30
Caguynnun Bynam Upexosuu P
Cmapoodybey Apmém Anopeesuu
DPI'EOY BO «KIDY»
Jlumeunenko Pycnan Cepeeeguy
Capuyun Byram Hpexoeus MeToauka BeIOOpa aJbTEPHATHBHOTO BapHUAHTA
175 Baxumoe Xanun @apumosuy A P P puant OuyHoe 09.30-09.45
9JIEKTPOMOOHIISI METOJJOM aHAIM3a HepapXui
Pecnybnuxa Tatapcran
DPI'HOY BO «KIQY»
3axapos Huxomnait Crenanosuu
Maraposa Anra Hukonacsra BuusiHne HapaOOTKHU U BO3pacTa Ha MOTOK
188 TenbkoBckast CBeTaHa AJeKCaHIPOBHA P i N Online 09.45-10.00
o o OTKa30B aBTOMOOMJIEH
THOMEHCKHUI MHyCTPHAIBHBIN
YHHBEPCHUTET
Kysepun Urops IOpbeBuy
I'yceB Cepreii AnekckaHIpoBUY OnpeneneHue NepUoOMUYHOCTH TEXHUIECKUX
197 OI'BOY BO «CaparoBckuit BO3/ICHCTBHI Ha TIOBHKHOM COCTAB MPH BEIOOPE Online 10.00-10.15
rOCY/IapCTBCHHBII TEXHHYECKUI CTpaTerny ero MCIOJIb30BaHMs
yHuBepcuteT umeHu ["arapuna FO.A.»
I'a A.C. - . .
CHJ:)I;I;I;M Monitoring the congestion of urban public
205 transport system for the possibility of introducing | Online 10.15-10.30

CIioBalIKUi TEXHOJIOTHUECKUI
yHHUBepcuTeT B bpaTtuciase

the crowd-shipping delivery in Bratislava

30
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206

Tankun A. C.

CrioBakust

CoBaLKuii TEXHOIOTHYECKHIA
yHuBepcurer B bparuciase

Assessing driver fatigue during congestion in
urban areas using ECG

Online

10.30-10.45

207

Tankun A. C.

CroBakust

CoBalKui TEXHOJOTHYECKUI
yHuBepcurer B bparuciase

New method for probability demand estimation
in residential zone

Online

11.30-11.45

209

Ymup3okoB Axman MasnaboeBus
Pecny6unuka Tamkukucras, r. ynranoe.
TaKUKCKUI TEXHUYECKUI YHUBEPCUTET
nM. Akan. M.C. Ocumu.

Caiinymnosona CaiiBanu Caiiyiuio
HO>xHO-Y panbckuii rocyapCTBEHHBII
YHUBEPCHTET.

ManaboeB Ymapmxon MaiaboeBuy.
TroMeHCKUIT MHYCTPHAIbHBII
yHUBepcureT, Tobombekuii
HHIYCTPHAIBHBIA HHCTUTYT (uitna).
XyceiinoB Xacan bozopoBuy
Pecny6mika Tampkukucras, T. Jlymante
TaPKUKCKUNA TEXHUYECKUH YHUBEPCUTET
nM. Axan. M.C. Ocumu.

Jxobupos dupys Uzarymnoesuy
Pecniy6nuka Tamkukuctan, r. Jlymanoe
TaPKUKCKUI TEXHUYECKUI YHUBEPCUTET
nm. Axan. M.C. Ocumu.

Ouenka 3pHeKTHBHOCTH (HYHKLIOHHUPOBAHUS
CHCTEMBI BOUTEIIb-aBTOMOOHIIB-10pOra-cpesa B
TOPHBIX YCIIOBHSIX IIyTEM MOJIEITHPOBAHUS
HPOLIECCOB IHEPTOOOMEHA.

Online

11.45-12.00

217

HeuaeB Anppeii CepreeBuu Andrey
Anrununa Oxcana BuktopoBHa
OI'BOY BO «Mpkyrckuii
HalMOHAJIbHBIN MCCIIEI0BATEIbCKUMA
TEeXHUYECKUH YHUBEPCHTET
Iyrumnos Anekcanap @enoposuy
Baiikanbckuii rocy1apcTBeHHbIN
yauBepcurer Baikal State University

Methods for assessing the economic efficiency of
different types of transport: problems and
solutions / MeTopl OLIEHKH YKOHOMHUYECKOU
3(13(1)6KTI/[BHOCTI/[ HCIIOJIb30BaHUS TPAHCIIOPTHBIX
CpE€ACTB pa3JIMYHOIO THUIIA: HpO6J‘IeMI)I " Iyt
peleHus

Online

12.00-12.15

218

banakuna Exatepuna IlerpoBna
Kynarun Makcum AnexceeBuy
Jlorunosa Jlroqmuna HukonaesHa
Cupopenko Banenruna ['eHHanbeBHa
Poccuiickuii yHUBEPCUTET TPAHCIOPTA
(PYT(MHUT)

PeueBble TEXHOJIOTUY B O0YUEHUU ONEPATUBHOTO
NIepcoHaa ropOACKHX PEIbCOBBIX
TPAHCIOPTHBIX CHCTEM

Online

12.15-12.30

222

IMa3nepun Auapeii Bnagumupouy
VYpansckuii DenepanbHblii Y HUBEPCUTET
ITaznepun Anzapeit AnnpeeBud

MAO ®CK EBC, M3C Ypana
Jlroxanos Erop

Ypaneckuii enepanbHblii YHUBEPCUTET

Technical and economic model of electrical
energy transmission

Online

12.30-12.45

225

MennpibaeB Ceprazsl AMHpralueBuy
VYcken6aes lanusp EcankynoBuu
Kazaxckuii arpoTeXHu4ecKuii
yHuBepcuteT uMeHn CakeHa
Ceiitymmmna

JXopabexkosa Aitnyp HasumbexoBHa
Pecniyonuka Kazaxcran
MexayHapoHblii YHUBEPCUTET TypU3Ma
1 TOCTETIPHUMCTBA

Development of a control system of a reversing
converter based on a control automatic

Online

12.45-13.00

234

Ayxaodees Asep Dpurosuy
Ilaenos Ilasen Ilasnosuy
Jlumeunenko Pycnan Cepeeesuy
DPI'HOY BO «KIDY»

Construction of automated traffic control systems
for ground rail urban electric transport

Ounoe

14.00-14.15

235

Ayxadees Asep Ipurosuu
Ilasnos Iagen Ilasnosuy
Jlumsunenko Pycnan Cepeeesuy
DI'BOY BO «KIDY»

Development of unmanned traffic technologies
in the subway system

Ounoe

14.30-14.45

236

Ayxaoees Asep Dpurosuu
Ilasnoe Ilasen Ilasnosuu
Jlumeunenko Pycnan Cepeeeguy
DPI'HOY BO «KIQYV»

Development of a mobile charging unit for
electric vehicles

Ounoe

14.45-15.00

260

Tynakosa FOnus AnekceeBHa
MunraseraunoB Marai XacanoBua
Kaszauckuil HallmoHaIbHbIN
HCCIIEI0BATEIbCKIH TEXHUUECKHIH
yausepcuret uM. A.H. Tynonesa-KAU
Abnscosa Ancy 'anueBHa

@I'BOY BO «KIDY»

Myxamermnaa Ennapa CynyanH-K3b0
Hosukoa Kcennst Hukonaesna

Development of a device to reduce the toxicity of
road transport emissions

Online

15.00-15.15

31
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Kazanckuii HarnoHanbHbIH
HCCIe/I0BATENbCKHI TEXHHYECKHI
yuausepcurer uM. A.H. Tynonesa-KAU

280

ITonoB Hukura CepreeBuu
Annbpoes Bnanucnas MBanoBu4
Mocun Muxaun EBreapeBua
Bunb6eprep Muxann EBrenbeBnu
Jomaxun EBrennii AnexcanipoBud
HoBocubupckuii rocynapcTBeHHBIH
TEXHUYECKUI YHUBEPCUTET

Autonomous four-wheel drive vehicle traction
motors power distribution system

Online

15.15-15.30

54

[HaiixatauHoB @apuj ApaukoBUY
X0XOHOB AHTOH AJleKCeeBUY
Tpane3nnkos Anekceit Hukonaesuu
Poccusi/Pecniy6mika Tatapetan
ITAO «KAMA3»/KI'DY

Cum6uo3 Texnonoruii. OT amekTpodyca K
BOJIOPOOYCY.

Online

15.30-15.45

106

KaparaeB Ockap Pobunnaposuu
JlamkoB Bsiuecnas AnexcanapoBuy
Konpgpamepa Cernana ['eHHaibeBHA
XamunymmHa [luaa AnexcanpoBHa
Kaszanckuil HallmOHAIbHbIN
HMCCIIEI0BATEILCKUM TEXHOJIOTHYECKUI
YHHUBEPCHUTET

Kaparaesa Enena CepreeBHa
Kazanckuit denepasibHblii yHUBEPCHUTET,
WH)KCHEPHBIN HHCTUTYT

Bri6op ynpasisiomero 38eHa CIIupagbHO-
BHHTOBBIX KOHBEHEPOB TPAHCIIOPTHBIX CHCTEM,
paboTaromux B cepe TopoCcKOro Xo3siicTa

Online

15.45-16.00

93

BeixoB Hukura Banepbesuu
MOCKOBCKHIA TOCYAapCTBEHHBII
TeXHUYECKUH yHUBepcuTeT nmeHn H.D.
Baymana (HaMOHAJIBHBII
HCCIIEJOBATENILCKUN YHUBEPCHUTET)

O BIMSHUM CKPBITHO HPOTHBOICHCTBYIOLIMX
TPaHCIOPTHBIX CPEJCTB HAa XapaKTEPUCTHKU
TPaHCIOPTHOH CHCTEMBI YMHOT'O FOpoza

OuyHoe

15.45-16.00

293

PoueBa Onbra AsieKcaHapoBHA
Kazanckuii ”HHHOBalIMOHHBIN
yHuBepcuter umenu B.I'. TumupsicoBa
Kazan Innovation University of V.G.
Timiryasov (IEUP)

®danns PadukoBHa XamMuayuinHa
Kazanckuii ”HHHOBaIIMOHHBIN
yHuBepcureT nmenn B.I'. Tumupsicopa
Kazan Innovation University of V.G.
Timiryasov (IEUP)

Mopo3oBa Mpuna I'enHaeBHa
Kaszanckuii ”THHOBALIMOHHBIN
yHuBepcureT nmenn B.I'. Tumupsicosa
Kazan Innovation University of V.G.
Timiryasov (IEUP)

Pouepa Sna Onerosna

Kazanckuii rocyapcTBeHHBIN
9HEPreTUUECKUN YHUBEPCUTET
3apurnosa Pumma ConraHoBHa

KIDY

CeBepHBIil MOPCKOI KOPHIOP KaK dJIEMEHT
MEXYHApOJHOH TPaHCIOPTHOM CHCTEMBI

Omnaiin

16.00-16.15

32




SES-2021

Cexnus 6. ((BOZ[OpOZlHBIe TEXHOJIOT'MU B SOHEPTCTUKE, Heq)TeXI/IMI/II/I, MaIIMHOCTPOCHUH, TPAHCIIOPTE»

Mopepatop: Ynumposa Hatanmsi JmuTpueBHa, 1.X.H., Ipodeccop, 3aBemylomuil kadenapodl «ATOMHBIE U TEIUIOBBIC DJIEKTPUYECKUE
CTaHIMU», JUPEKTOP UHCTUTYTA TeruioaHepreTuky KI'DY.

Comopnepartop: Ilnernes Muxann AHapeeBMY, I.X.H, JOLEHT Kadeapbl «XUMHS H XHUMHYECKas TEXHOJOTHs», 3aBedyIOUIHil kadeapoii,
npodeccop kadenpsl «BonocHaOkeHNE U BOIOMOATOTOBKA (OHJIAIH).

Ikenept: Bop3enko Bacuauii Uropesuy, K.1.H., 3aBeayomuil sabopatopred, OObeAMHEHHBIII HHCTUTYT BBICOKUX Temrnepatyp Poccuiickoit
akasiemuu Hayk (OMBT PAH) (onuaiin).

Toax0uuTHCsA K KOH(pepeHn Zoom
https://kgeu-ru.zoom.us/j/93911590453?pwd=eEJsbmY2a05FUnEyRTh1alRCOUZsQT09
Hnentuduxarop xondepennuu: 939 1159 0453

Koa nocryna: 402504

22 centsiops 2021 r.

o
Ne ABTOpBI HasBanue VYuacTue Bpems
3asBKu
3yesa Onvea Cmeganogna
DI'BOY BO «KIOY»
Maxkaposa Anacmacus Onezoena
253 KUPBFE KasHI] PAH Poloxamers and poloxamines as dispersants for
o P . P Ounoe 14.00-14.15
36epesa Daveupa Paghuxosna nanomaterials
DPI'BOY BO «KIQY»
Anexcanop Typanos
KUBB KasHIL] PAH
INepcrexkTBBI aKTUBALHU
IKenorcypucm Hpuna Anexcanoposna THJIPOATIOMOCHIIMKATOB 3JIEKTPOMarHUTHBIM .
58 prom TP P AP P Onnaiin 14.15-14.30
DI'BOY BO «KIDY» nosieM CBY 111 BOOPOIHOM SHEPTETHKH U
KEPaMHUYECKOW TEXHOJIOTHH
MuxeeBa Dnb3a PaBunesna
Huskeropoackuii rocy1apcTBEHHbIH
yuuBepcuteT uM. H.W. Jlo6aueBckoro .
Bnusnue npensapurtenbHoi 00paboTKH B
KarpaeBa lnna BanenTuHOBHA .
o o anmapare BUXPEBOT'O CIIOSL CTOYHOM BOJIBI
Hmxeropoackuii rocyiapcTBeHHBII o
61 M KOHJUTEPCKOI0 MPOU3BOJCTBA Ha BBIXOJ Oumnaitn 14.30-14.45
APXUTEKTYPHO-CTPOHTENbHBIN
0HOBOZOPO/A IPH TEMHOBOM aHaPOOHOM
YHHBEPCUTET
. cOpaXxuBaHUHI
Bopoxuos Imutpuii Jleonniosuy
Hwkeroponckuii rocyaapcTBeHHbII
yauBepcurer uM. H.1. JloGaueBckoro
Kupbsnosa Haranbs ['eHHanbeBHA HccnenoBanue noTeHIyana BOAOPOAHBIX CUCTEM
Marpenun ITaBen BukropoBuu HAKOIUICHUS SHEPTHHU JUIS TIOBBIILICHUS
66 Murtpodanos Cepreii Bnagumupoud 3((GEKTUBHOCTH BETPOBOM JICKTPUUECKOI OuHoe 14.45-15.00
HoBocubupckuii rocynapcTBeHHBIIH YCTaHOBKH C YUETOM AWHAMUKY Tapuda Ha
TeXHUUECKUH YHUBEPCHTET NIEKTPOIHEPTHUIO
Abouzaid Aboubaker
Kazan State Power Engineerin Lo L
University. Kazan Rus%ia g Using high-temperature superconductivity
72 ] Iy, fazan, Russie (HTSC) for power supply and of heating system OuHoe 15.00-15.15
Ziganshin Malik Garifovich of high-rise buildin
Kazan State Power Engineering 9 g
University
bensieea I'ynonasz Unvxamosna
Y coBepIIeHCTBOBAHHE OYHCTHBIX JJIEMEHTOB
00O «I'asnpom mpanceas Kasanoy
78 KOMIUIEKCHOTO BO3/yXOIOATOTOBUTEIEHOTO Ounoe 15.15-15.30
Sueanuiun Maxix I apugposius CTPOMCTBA JUIs Ta30TPAHCIOPTHBIX CHCTEM
@TEOY BO «KIDV» yerp . pacriop
Banuynnuna Enuzasema Cmanucnagosua
AO «Kazsnepeo»
Bueanwun Manux I'apugposuy YucneHHOE MOIENMPOBAHUE CIKMIaHUS TBEPIBIX
Deodepanvhoe eocyoapcmeentoe OTXOZIOB M BOAOPOJICOIEPIKAILETO TOIINBA B
79 P yoap n /IOpOAICOACPKAIL Ounoe 15.30-15.45
610031cemuoe 06pazosameinvHoe Tonke kotia TII-14A juist CHU>KEHUs BEIOPOCOB
yupesicOeHue gbicuieco 0opazoeamnus IIXA/1 / ® n napHUKOBBIX Ta30B
«Kasanckuii 2ocyoapcmeennulii
DHepeemu4ecKull yHugepcumemy
Kynemos Bnagumup Hukonaesnya
Kynemos Hukonaii BacunbeBuu
Kypourun Cemen Bacuiesir AHNOHOOOMEHHBIE MEMOPaHBI IS IETOYHBIX
92 Kmnmosa Mapust AHjipeeBHa P U Online 15.45-16.00
o JNIEKTPOJIN3EPOB BOABI
TaBpuirok AHzpeii AjekcaHapoBUY
OI'BOY BO «HUY «MockoBckuit
9HEPIreTUYECKUH HHCTHTYT
Kaprnunos Urops JImutpueBna
Mycradun PaBuie MancypoBua
yerag yp Bimsane popmel pudopMiHTa Ha paboty
Mycraduna AnHa JlenncoBHa
132 TEPMOXUMHYECKOTO PEAKTOPA MPH 3aKPYICHHOM Ounoe 16.00-16.15
HWrnun I1aBen BuktopoBud AHIMHOM VOIOBHE
Wrnuna TaresiHa BaguMoBHa P Y
PI'OY BO «CamI'TY»
133 Mycradun PaBmwis MancypoBud
Bnusaue dopMel KaTaau3aTopa U pacIoIoKEeHHS]
Kaprmnos Urops JIMutpuesny o -
HacaJIK{ Ha IPOLECC NapOoBOi KOHBEPCHU Online 16.15-16.30
Mycraduna AnHa /lenncoBHa
MeTaHa
Wrnun [TaBen BukropoBuu
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Wrmuna Tatbsana BagumoBHa
DI'BOY BO «Camapckuit
TOCY/IapCTBEHHBIH TEXHUYECKUI
YHHBEPCHTET»

Jlanmes Cepeeti Anexcanoposuy

Complex analysis of the regularities of the
hydrodynamics of a high-intensity two-phase

166 ®I'BOY BO KI'3Y vortex gas-liquid flow in an apparatus with a Ounoe | 16.30-16.45
variable intensity of gas swirl
23 centsiops 2021 r.

Mycrapuna Anna JleHncoBHa
Mycrapun PaBuns MancypoBud
Kapnuios Urops JImurpueBny
Virsn Tlasen BUKTopoBuy Biusiaue KOHIEHTPHPOBAHHOIO COTHEYHOro )

142 U3JTy4EHUs Ha PEaKLMI0 apoBOil KOHBEPCHU Online 08.30-08.45
Urnuna Tatesina BagumoBHa
®I'BOY BO «Camapckwii MeraKa
TOCYJapCTBEHHBIH TEXHIUUECKUH
YHUBEPCHUTET
AcanymuH Tumyp ScaBueBuy
I'anees Mnbrus 'atydosuy
CaiipyraunoB Anma3 MisruzoBud .

239 KazaHckuii HallMOHAIBLHBIN Cnocob auBependuxann 3eneHol SHepreTiky OuHoe 08.45-09.00

o o B CJIOXKHBIX KIIMMATHYECKHUX YCIOBUSIX

HCCIIeIOBATENbCKUN TEXHHIECKHI
yausepcurer uM. A.H. Tynonesa — KAU
(KHUTY-KAN)
Bobposckuii Brnagumup Aunpeesnd
CaaukoB AiiHyp AiapoBud .

245 | Illagmen g Passtncans Obecnieuenue besonacHocTu B BoROPOAHOH Online 09.00-09.15
IMTAO «KAMA3», HayuHo-TeXHHYECKUi JHepreriie
uenrp, Habepexxubie Yennbl, Poccus
Mapwvun I'E. AHanu3 paboThl ra30TypOMHHOMN YCTAaHOBKH IPH

251 Ocunos bopuc Muxaiinosuy CHKUTAHUU BOJIOPOJHOTO TOILIHBA Ar_lalysis .of Ounoe 09.15-09.30
Axmemuun Azam Punamosuy the operation of a gas turbine installation during
@I'BOY BO «KI'DYy the combustion of hydrogen fuel
[HaiixaraunoB @apuj ApaukoBud
XoxoHoB AuTOH AeKceesu Cum6uo3 Texnonoruit. Ot anekrpobyca K

54 Tpane3nnkoB Anekceid Hukonmaesuu ) Online 15.45-16.00
Poccus/Pecniy6imika Tatapcran BOOpOdyCy.
IMAO «KAMA3»/KI'DY
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Cexnusn 7. ((LII/I(i)pOBLIC TEXHOJIOTUH, CUCTEMBI UCKYCCTBEHHOI'O MHTEIJICKTA, KOMIIBIOTCPHOE MOACITUPOBAHUEY

Mogaepatop: TopkyHosa FOms BiragumupoBHa, /1.1LH., IOLEHT, 3aBeaytonuii kapenpoii «MHpopmaTika 1 MHGOPMALIMOHHO-YIIPaBIIAIOLINE
CHCTEMBD», JUPEKTOP HHCTUTYTA HU(PPOBBIX TEXHONOTUiT 1 9koHOMHKU KDY
Comopnepatop: Cmupnos HOpuii Huxonaesny, x.u3-Mar.H., JOIEHT, 3aBexyromuii kadenpoit «mxenepHas kuoepHeTnKa», KI'DV.
KoiimmeB Temupxan Kocbi6aeBuy, 1.7.H., npodeccop, Kazaxckuit Harmonansueiii YuauBepcuteT uM. Anb-Dapabu (oHIaliH).

Jxcnept: bapuio Unbs UBaHoBuY, K.T.H., ToLeHT Kadenps! «THGOPMAIOHHBIX CHCTEM H TeXHOIOTHI», KocTpoMckoii rocyjapcTBeHHBIH
YHUBEpCHTET (OHIAiH).
Hedrucos Anexcanap Buraasesny, Phd, nupexrop HayuHo-unHOBaumonHoro nenrpa «Industry 4.0» Astana IT University (owuunaiin).

Toax0uuThHCsA K KOH(pepeHn Zoom
https://kgeu-ru.zoom.us/j/91314423102?pwd=0OGpESTNtRkwrblhEbGVKZGVXa0dZdz09

Hnentuduxarop xondepennuu: 913 1442 3102
Koa nocryna: 054599

22 cenTsiops 2021 r.

BaZ:KM ABTOpBI HaszBanue VYuactue Bpems

Kanaiioa Mapuna Jlveosna
ﬁgﬁ gzz:z Ai‘;;ﬁagsyggggg ':leBHa E!ectronic cgtglog of industrial aquaculturev

5 Xamumosa Maouna ®apxadosna obj eit;TZi2F%%;i{fg:iiﬁfégg:ﬁgggHbm Ounoe 14.00-14.15
iﬁ)ﬁ)ﬁifcfn(:ei:f:fgzzzzgemuqecxuﬁ aKBaKyJIbTYPHI Kak II(POBast TEXHOIOTHU
YHUGEpcUumem» »
Besyrios JIMutpuit AHaTONBEBUY
PocroBckwmii punman Poccuiickoit
TaMOYKEHHOH aKaJIeMHH
Yepkecosa Jlapuca BiagumuposHa
JloHcKoilt rocyiapcTBEeHHBIN
TeXHUUECKUH YHUBEPCHTET .
[lTepuyx Tetp Cepreesut Mertonuka npoBeeH s IPaKTUIECKUX 3aHATHH ¢ )

10 Pocroscxuii duman Poccuiickoit HCTIONE30BaHNEM HHTEPAKTHBHOIO TPEHakepa Online 14.15-14.30
TamosKenHoaKkazeMuH, POCTOBCKHiT JIONIOJIHEHHOM PeaibHOCTH MUJIK CT-2630M
rOCyJapCTBEHHBIH YHUBEPCUTET ITyTei
coobeHns
OxnoB Bacunuii MiBaHoBHY
PocroBckuii rocynapcTBeHHBbII
YHHBEPCHUTET ITyTei coo0mIeH s
Nobparum Adnymnna Xaiinap A6mo
byceirun Anekcannp Hukonaesma KommbrorepHast cuMysiius OnoMopdHOro

17 VY nosuuenko Cepreii FOpseBny Heliponporeccopa, Computer simulation of the Online 14.30-14.45
«TroMeHCKHIi rocyIapCTBEHHBIH biomorphic neuroprocessor
YHUBEPCHUTET»
XynasipoB My3addap BypxanoBua
3:;::;?;22;‘;”;;?;12 CTT;eHHKH Estimation of the power flow parameters in
BoBotasapos Baxpom CHposkesi open-loop distribution networks based on
KaplmHKuii HipKeHepHo — feedforward neural networks (Ouenka )

19 IR TaPaMeTPOB PEKHMA PASOMKHYTHIX Online 14.45-15.00
Cadapos Ax6ap [okuposud pacpe/leNHTeNbHEIX ceTeli Ha OCHOBE
VaBericTan HCKYCCTBEHHBIX HEHPOHHBIX CeTel MpsMOro
KapmmHckuii nHXeHepHO — pacnpocTpaHeHHus)
9KOHOMHUUYECKHI HHCTUTYT
gzr:f;’: ?H Iﬁgjﬁxgﬁzqu Numerical modelling of the cooling system of a _

27 Xremarysumn Puar Matcoposud heavy-du?y vehicle an_d increasing its efficiency Online 15.00-15.15
KHUTY-KAH using an electrically driven pump
VYmapos lyxpar bagpenanaosny
CamaeB Xymnyn badamkanosuu .

33 Y366KI/ICTZH Y Modelling metho_d for autonomous current Online 15.15-15.30
TamkeHTCKuii rocy1apCTBEHHBIN Inverters
yuuBepcuteT uMenu Mcnama Kapumosa
VYmapos lyxpar bagpenauaony
Camaes Xyuny babamkaHoBia Mathematical model of a valve converter based

34 V36ekucran on a parallel current inverter with an adjustable Online 15.30-15.45
TalKeHTCKUI TOCYJapCTBeHHBIH output voltage of an improved form
yHuBepcuteT umeHn Mcnama Kapumosa
Toponos Esrennit IBanoBnu
Bamrypun Annpeit CepreeBud
TymacoB AnToH Biagnmuposuy

35 Tpycos FOpuii [1aBnoBuy Hardware-in-the-loop testing of vehicle’s Outoe 15.45-16.00
Morukos ITaen CepreeBud Electronic Stability Control system ' '
Hmxeroponckuii I'ocyiapcTBeHHBIH
Texnuueckuii YHUBEPCUTET
um.P.E.AnekceeBa

45 AntoHOB BsuecnaB BuxkTtopoBuu Merton hopmupoBaHUsS MOEIH LU(PPOBOTO Ounoe 16.00-16.15

KynukoB 'ennanuii I'puropbesuy

JIBOWHUKA CUCTEMBI OpraHu3anuu MIaHoOBO-

35
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Kpomuna Jlronmuna AnekcanapoBHa
Ponnonosa Jlronmuna EBrenseBHa
OdaxpymmHa Ansmupa PancoBrna

VY pumckuii rocyaapcTBeHHbIN
ABUALIMOHHBINA TEXHUYECKHUI
YHUBEPCHUTET

HpeayNpEUTENbHBIX PA0OT B
3IIEKTPOIHEPIEeTUKE

49

Tomun Hukura BukropoBuy
Kyp6anxuii Buxrop I'puropseBuy
Konocok Mpuna Hukonaesna

Kopkuna Enena CepreeBna

WHcrutyT cucteM sHepreTiku um. JLLA.
MenentseBa CO PAH

A demand-response approach for HVAC systems
using Internet of Energy concept

Online

16.15-16.30

279

Myxamadees Imunv Upekosuy
Uesanoea Bunus Pasunvesna
Xakumssanos 2. D.

DI'BOY BO «KIDV»

MOHUTOPHHT ¥ POBEPKA CENEKTUBHOCTU
YCTPOMCTB peNneiHOM 3a1uThI C
HCIIOJIb30BAHUEM ITPOTPAMMHOI0 KOMITIEKCa
PSS Sincal.

OuHnoe

16.30-1.45

281

Open Erop Onerosuu

IMonos Hukura CepreeBuy

AnocoB Bnagumup Hukonaesuy
HoBocubupckuii rocynapcTBeHHBIIH
TEXHUYCCKUH YHUBEPCHTET

Methods of ensuring motion safety of
autonomous electric vehicle

Online

16.45-17.00

284

Mapoanosa Anus Mapcosna
Byonuxosa Heemma Koncmanmurogna
DI'BEOY BO «KIQV»

ITpumenenue nuQpoBEIX TEXHOJIOTHI B
CTpaxoBaHUH

OuHnoe

17.00-17.15

298

Kypup Banepuii Hocunosuy
KHUTY—-KAH um. A.H. Tynonesa,
HADII (3-uti paxynomem), kagh
Dnexmpoobopydosarus

Methods of 3D parametrization of Francis radial-
axial hydraulic turbine blade

Online

17.15-17.30

23 cenTsiops 2021 r.

52

Ilemposa Hamanvss Koncmanmunosna
Kyyenko Ceemnana Mynasuposna
Canmanaesa Enena Anopeesna
DPI'BOY BO «KIOV»

D¢ deKTUBHOCTS IPUMEHEHUSI PEKYPPEHTHBIX
dhopmyn mpu 06pabOTKE AJIMHHBIX PSIIOB
Efficiency of application of recurrent formulas in
processing long rows

Ounoe

08.30-08.45

60

Kucenes Hukonaii Cepeeesuu
Kyopsisyeea Anacmacus Anexcanoposna
KIDY

HOCTpOeHHC MOACIH IJId Ki1acCa ITOTOKOBBIX
JAUHAMHUYCCKHUX CUCTEM

Ounoe

08.45-09.00

84

Anexcees Unvs Ilemposuy
Haoeoscouna Mapus Eéeenvesna
KIDY

Pneumonia detection with capsule network by
using x-ray images

Ounoe

09.00-09.15

86

Xabpuesa Munsywa Hauneena
Poccutickas mexcoyHapooHas akaoemus
mypusma Kazancxuii punuan

(PMAT K®)

Topxynosa FOnua Braoumupogna
Kasanckuii cocyoapcmeenHbiil
9HepzemuiecKull yHusepcumem
Topkynos Onez Bukmopoeuu
Pecnybnuxa Tamapcman
Poccuiickasa mexcoynapoonas akademus
mypusma Kasancxuii punuan

(PMAT K®)

Bompocs! yrpasiieHus IepCOHANOM B YCIOBHSX
nu(ppOBOY SIKOHOMUKH

Online

09.15-09.30

277

Jlvicanos Jlenuc Muxaiinosuu
Epemuna Upuna HUnvunuuna
Hwmypaoosa H3uoda Hnvoaposna
Habepesicnouennunckuii uncmunym
(¢punuan) gpedepanvroeo
20CY0apcmeeHHO20 A6MOHOMHO20
06pazosamenbHo20 yupescoeHs
svicuteco oopasosanus «Kazanckuii
(IIpusondicckuil) ghedepanvioiii
YHUBepcumemy

Buxeesa Hamanvs I'ennadvesna
DPI'EOY BO «KIDY»

Technology to increase customer loyalty

Ounoe

9.30-9.45

98

ITyxos EBrenuii BacunseBny
MemikoBa Cetnana CepreeBHa
Koukun Cemen Cepreesuy
PI'BOY BO Boponexckuii 'AY

Pa3paboTka MaTeMaTH4YECKOI MOJIEIH
HIPOTHO3HPOBAHHS PECYPCHOTO 00ECTICHeHH S
[IPOM3BO/ICTBA CENBCKOXO3SHCTBEHHBIX KYIBTYP
Ha NIPeNPHUATHSIX

Online

09.45-10.00

107

Konmnakos Crenan CepreeBud
Cesepo-Kaskasckuit henepanbHbiii
YHHBEPCHUTET

Ipumenenne CFD mMozpenupoBanus npu
MPOEKTHPOBAHUHU CHCTEMBI BEHTHIISIIHU

Online

10.00-10.15

108

Jlykyn MBan AnekceeBud
CasHo-1ymenckuit punuan
Cubupckoro denepanbHOTo
YHuBepcurera

IlIupokoB Anekcanap Bnagumuposuu
Dumnan ITAO «Pycl'napo» - «CasHo-

ITprMeHeHre TEXHOIOIHH [IU(POBOTO ABOHHUKA
i I'DC

Online

10.15-10.30

36
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Iymenckas 'DC numenu I1.C.
Henopoxuero»

111

IInomnuxosa Jlroomuna Barepvanosua
Baiinos Apmem Mapamosuu
Cumnuxoe Cepzeti FOpvesuy
Muponos Cepeeii [lagnosuu
DPI'BOY BO «KIDQY»

Pa3pa60TKa TIPOrpaMMHOTI'0 IIPUITOKECHUS NI
ABTOMAaTHU3alMK YYE€Ta SKCIUTyaTallMOHHBIX
mapaMeTpoOB IPH OTCICKUBAHUHA TEXHUYECKOTO
COCTOAHUA KOTJ'IOTyp6I/IHHOI‘0 060pyI[OBaHI/I$(
T9C

OuHoe

10.30-10.45

123

Ksenia Shubenkova

Kazan (Volga Region)Federal University
Krzysztof Zabinski

University of Silesia in Katowice, 41-200
Sosnowiec, Bedzinska 39, Poland

Irina Makarova

Kazan (Volga Region) Federal
University

Beata Zielosko

University of Silesia in Katowice, 41-200
Sosnowiec, Bedzinska 39, Poland
Xanuooe Anu Aneaposuu

Kaszanckuii 2ocyoapcmeennblii
suepzemuuecmz} YHUsepcumem

Data Mining Algorithm for Machine Vision in
Autonomous Vehicles

Online

11.30-11.45

143

OnycoB baxtusp XomxaxbapoBud.
VY36ekucras.

TamxkenTcnii ['ocyrapcTBeHHBII
Texunueckuid YHuBepcurer umenu .
Kapumosa

IIpuMeHeHne UCKYCCTBEHHBIX HEHPOHHBIX ceTeil
B TIPOLIECCE CYLIKHU.

Online

11.45-12.00

148

Wmypanosa U3una UnpaposHa,
Habepe:xHOUSTHUHCKUIA HHCTUTYT
Kazanckoro denepansaoro
YHUBEpCHUTETa

Epemuna Upuna NnpunnyHa,
Habepe:KHOYETHUHCKUIT HHCTHTYT
Kazanckoro denepansaoro
YHHBEPCHTETA

JIpicanoB Jlennc MuxaitioBuy
Habepe:KHOYETHHHCKUIT HHCTHTYT
Kazanckoro ¢enepanbHoro
YHUBEpCHUTETa

Topkyrosa IOnus BradumuposHa
DI'BOY BO «KI'QV»

Analysis of crm systems for human resources
management

OuHoe

12.00-12.15

149

Epemuna Mpuna Mnbunnuna
Habepe:xHOUSTHUHCKUIA HHCTUTYT
Kazanckoro ¢enepaibHoro
YHUBEpCHUTETa

JIbicanoB [lennc MuxaitnoBuu
Habepe:xHOUSTHUHCKUI HHCTUTYT
Kasanckoro ¢enepanbHOro
YHHBEpPCHTETa

TopkyHosa IOnusa Braoumuposua
DI'BOY BO «KIDY»

Awaeun Cemen [Imumpuesuy
DPI'EOY BO «KI9V»»

Features of the use of artificial intelligence on
the example of convolutional neural networks

OuHoe

12.15-12.30

277

Jlvicanos Jenuc Muxaiinosuu
Epemuna Hpuna Mnvunuuna
Hwmypaoosa H3uoa Hnvoaposna
Habepesicnouennunckuii uncmuniym
(¢unuan) gpedepanvrozo
20Cy0apcmeento2o agmonoMHo20
06pazoeamenbHO20 yupescoeHs
sbicue2o oopazosanus «Kaszanckuil
(IIpusondicckuil) ghedepanvhoiil
YHUgepcumemy»

bBuxeesa Hamanvs I'ennaovesHa
DPI'HOY BO «KIDY»

Technology to increase customer loyalty

Ounoe

12.30-12.45

158

Anopeeg Braoumup Bacunvesuu
DI'BEOY BO «KIOY»

KOHTpONb ¥ ANarHOCTHKA CUCTEMBI 3aI[UTHI
nH(OPMAIMU Ha OCHOBE 3BOIIOIHU BEKTOPA
COCTOSIHHS B (pa30BOM IIPOCTPAHCTBE

OunHoe

12.45-13.00

159

Kpaes Anekceit CepreeBuu
Bakupos Unpayc JIs6uboBuy

00O «bamxwupckas I'enepupyronias
KOMITaHHs»

ABTOMAaTHYECKHI aHAIN3 apPXUBHBIX JAHHBIX IS
oIpesieNIeHNs Ka4eCTBa HACTPOHKH PEryIsTOpOB
U COCTOSTHUSI MCTIOJIHUTENIbHBIX MEXaHU3MOB

Ounoe

14.00-14.15

163

Irina Makarova
Kazan (Volga Region) Federal
University

Vadim Mavrin
Kazan (Volga Region) Federal
University

Decision support system to improve the use of
urban parking spaces

Online

14.30-14.45
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Aleksandr Barinov

Murmansk State Technical University
Eduard Belyaev

Kazan (Volga Region) Federal
University

Svetlana Nikolaeva

DI'BOY BO «KIDY»

164

Polina Buyvol

Kazan (Volga Region) Federal
University

Irina Makarova

Kazan (Volga Region) Federal
University

Denis Kuznetsov

Kazan (Volga Region) Federal
University

Ksenia Shubenkova

Kazan (Volga Region) Federal
University

Jurij Smirnov

DI'HOY BO «KIDV»

Improving the reverse logistics system using
simulation

Online

14.45-15.00

183

Llopuna Tamvana Baaoucnagosna
DI'BOY BO «KIOY»

OyHKIIMOHUPOBAHUE KOMIIOHEHTOB
“H()OPMALIOHHO-00Pa30BaTENILHON CPeIbl By3a

OuHnoe

15.00-15.15

185

3omun [Imurpuii CepreeBuy
ProxkoBa Enena Huxonaesna
OIr'60Y BO «HUY»MDB»

Substation model for testing digital control
system

Online

15.15-15.30

190

Topkyrosa IOnus BradumuposHa
Huszsamosa Anuna Papasnvesna
DOI'BOY BO «KIDV»

Bonkosa Hamanvsa Bacunvesna
K@)y

IlapcuHr caliToB Kak crocod MOCTPOSHUs
KOMITETEHTHOCTHOM Mojenu IT-cnernuanmcra

Ounoe

15.30-15.45

194

Xoocetipa Mapuam
Cuputickas Apabckas Pe,Ocnyoauka
@I'BOY BO «KI'DYy

PazpaboTka HHTEIIIEKTYaIbHOM CHCTEMBI ydeTa
JICKTPOIHEPTUH B CUPUHCKOH apaOCKoi
pecrybamke.

Ounoe

15.45-16.00

204

Temirbek Assem

Muratov Mukhit

Aldakul Yessenbek

Al-Farabi Kazakh National University

Modeling the properties of dusty plasma under
cryogenic conditions via 3D Molecular
Dynamics Method

Online

16.00-16.15

220

Cunopos Urops Hukonaesuy
JlanunaeB Makcum IleTpoBuy
Kyxunn Bnagumup AnexkcanipoBud
OHckast AHHa UropesHa

Kaszanckuii HallmoHaIbHBIN
HCCIIEJOBATENIbCKHII TEXHUUECKUIT
yuuBepcuter uM.A.H. Tynonesa-KAU
(KHUTY-KAN)

BinsiHue napaMeTpoB BKIFOYEHHI ¢ 000I0UKOH
Ha HaIpPsDKEHHOCTh COCTOSTHUS IOJIMMEPHOMH
MAaTpUIB! B AUCIEPCHO-aPMUPOBAHHOM
MOJMMEPHOM KOMIIO3ULIMOHHOM MaTepuaie

Online

16.15-16.30

285

Osceenxo I'anuna Anamonvesna
DPI'BOY BO «KIOY»

Kawaes Pycmem Cynmanxamumoguy
DI'EOY BO «KIDY»

Kowrkuna Upuna Anexcanoposna
DedepanvHoe 20cyoapcmeerHHoe
asmoHomMHoe 00pazosamenbHoe
yupesicOeHue gvicuie20 00pazoeanus
«Kasanckuii (Tlpusonscckuii)
gedepanvuuiii ynusepcumemy
Vneneoe Pycaan Anamonvesuy
Xamameaneesa I'ynus Ae3amMmounosra

Kasanckuii koonepamughuvlil uHCmuniym

(¢unuan) AHOO BO LIC P® «PYK»

Bo3MoXHOCTE TpUMEHEHNsT HEHPOHHBIX ceTeit
npu nipotorunmposanu (The possibility of
using neural net in prototyping)

Ounoe

16.30-16.45

267

HIndpun Bopuc Mapkosna
CoxonoBa BukTtopus AnekcaHapoBHa
Monsanckas Onpra AnexceesHa
Jlonnn Anekcanp SIkoBiaeBHY
Anekceea Enena ApkajibeBHa
CII6INJITY um. C.M.Kuposa

Pa3paboTka Mojieny yrpaBIeHUs «yMHOI»
KJIMHUKON
Development of a management smart clinic
model

Ounoe

16.45-17.00

176

Bunsanoea Anvouna Aneaposna
Bacnasckasa Hpuna FOpveena
Kowrkuna Upuna Anexcanoposna
Habepesicnouennunckuii uncmunym
(¢punuan) Kazancrozeo ¢hedepanvroco
yHUsepcumema

3apunosa Pumma Conrmanosna
DI'BOY BO «KIDQY»

Texnonorus OJIOKYEH KaK HHCTPYMEHT
COBEPILIEHCTBOBAHUS CUCTEMBI TPAHCIIOPTHOM
JIOTUCTHKU

Ounoe

17.00-17.15

295

Pouesa Onvea Anexcanoposha
Kazanckuii unnosayuonnbiii

udppoBbIe TEXHOIOTUH B BBICIIMX Y4EOHBIX
3aBE/ICHHUAX KaK CPEICTBO PEHICHHs MPobiieM

Online

17.15-17.30

38
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ynusepcumem umenu B.I". Tumupscosa
Kazan Innovation University of V.G.
Timiryasov (IEUP)

Huzmemsanoea Benepa Mapcosna
Kaszanckuil ghedepanvhuiii ynugepcumem
Xasneesa Anvbuna JJamupoera
DPI'A0Y BO "Kasanckuii
(IIpusonoicckuil) ghedepanvhuiil
yHusepcumem”

Hozopuna Hamanwvs Anexcanopogha
bpanckuii 'ocyoapcmeennviil
Texuuyeckuii ynusepcumem (BI'TY)
Ypasmemos Hnvoap Aneaposuy
DPI'A0Y BO "Kasanckuii
(Ilpusonicckuil) ghedepanvrulil
yHusepcumem”

HalIECro B€Ka

24 centsiops 2021 r.

ApakensH Dnuk Koipynosua
Kocoii Anatonuii AnekcanpoBuy

TexHnuecKass ¥ PSKOHOMUYECKast

226 OI'bOY BO HUY»MDU» LeJIECO00Pa3HOCTh UHTEIUICKTYaIN3aI[HH Online 09.00-09.15
IMamenko ®enop PenopoBrd ACYTII ToC
WHcrutyt npobiem ynpasienus PAH
A.D. I'apughvanos I
297 PIIL Tumaoues PHMEHEHHE MCTOZIa PAHI'THEIX MIEMEHTOB LI | () 09.15-09.30
KDY pelIeHus INIOCKOM 3a1au yIpYTroCTH
Huxonaesa I"ammmnst OnerosHa
OI'AOY BO «Cesepo-BocTounsrit
tenepanpubiii yauepcuter uM. M.K. YKperieHne 0TKOCOB BBICOKMX HAChINEH Ha
229 AMMOCOBa» cnabeix ocHoBauusix. Strengthening the slopes of Online 09.30-09.45
KameHuykoB Aunekceii Bukroposud high embankments on weak foundations.
OI'BOY BO «TuxookeaHCKHit
TOCYIapCTBEHHBIH YHUBEPCHTET»
CynranoB M.M.
HUY «MBW» Bomxckuit punnan
Apakensn DK, MopenupoBaHue U INIAaHUPOBAaHUE pecypca )
231 HITY «MDHy TEIIOIHEPTETHIECKOTO 000PYJOBAHHS B Online 09.45-10.00
TopGaib 10.A. yCnoBUsX HU(POBU3ALUI
HINY «MDWy» Bomxkckuit puiman
1ubuTos B.C., TIpuopuTu3anust pEMOHTHBIX PabOT BO3AYLIHBIX
CynranoB M.M. JIMHUH dNIeKTporiepeadn Hanpspkennem 35-750
242 Kypbsinos B.H. kB Ha ocHOBaHMU pacyeTa HHJIEKCa Online 10.00-10.15
IHamurynos I1.B. TEXHUYECKOI'0 COCTOSTHHUS 110 HeWpoceTeBOr
Duman MDU B r. BomkckoM MOJEIH
3BepoBIIUKOB Asekcanap EBrenbeBuy
I'ypun IlaBen AnexcanapoBuy
OI'bOY BIIO Ilen3eHckuit
TOCyapCTBEHHBIH YHUBEPCUTET MonenupoBaHue KOHTaKTHOTO B3aMMO/ICHCTBUS
247 Cremkun Aprem BsiuecnaBoBuu pabounx TeN ¢ BHYTPEHHIMH KaHAJIaMU Online 10.15-10.30
Poccus, r. 3apeunsiii, [lensenckas MEJKOPa3MEPHBIX JIeTajei
obnacTb
AO «PHIII] «ITO «Crapt» um. M.B.
IIpouenko»
Tatiana Sergeevna Stankevich
OI'bOY BO «KanuHuHrpaacKui
FOCYAAPCTBCHHBIH TEXHIICCKUH The fires development dynamics in gasoline
255 }S;Ti];f;l)rcggggr tanks in emergency management: an intelligent Online 10.30-10.45
Martin Trcka approach
Adam Thomitzek
VSB —Technical University of Ostrava
Abmsacosa Ancy 'anieBHa
@I'BOY BO «KIDY»
HoBukosa Csernana Bnagumuposna
Kazanckuit HaumoHanbHbIH
HMCCIIEIOBATEIBCKON TEXHUUECKUI
yausepcuret uM. A.H. Tynonesa-KAU
%{fﬁﬁnﬁoﬁ\ﬁ;ﬁgﬂfﬁm Calculatioq of _the impurities concentre}tion in the
259 atmospheric air for highways areas using neural OuHoe 10.45-11.00

Henpomnonb3oBanus AH PT

Bammes Beeponon Cepreesuy
WncTHTYT Mpo6ieM 3KOIOTUH 1
Henpomnonb3oBanus AH PT

Tynakosa FOnus AnekceeBHa
Kazanckuil HallmoHaIbHbII
HMCCJIEIOBATEIBCKON TEXHUUECKHUI
yuusepcurer uMm. A.H. Tynonesa-KAU

networks
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T'epawenxo M.C.

Ilensenckuii 20cyoapcmeenbiil
9Hepezemu4ecKutl yHueepcumen
Mapxkynesa M.B.

Iensernckuii 2ocyoapcmeenHblil

HpOFHOSHpOBaHHe mapaMe€TpoB reMOANHAMUKU

272 9HepezemuiecKull yHugepcumen Ha OCHOBE HEMHBBA3HBHOM TMIPOMaHKETHOMH Ounoe 11.00-11.15
Xuzoynnun Pobepm Hakubosuy TEXHOJIOTHH C IPUMEHEHHEM HEHMPOHHOU ceTH
@OI'EOY BO KI'3Y
T'epawenxo C.H.
Ienzenckuil cocyoapcmeentblil
IHepecemuyecKkull yHusepcumen
Baneesa FOnus Cepeeegra
Kasanckuii cocyoapcmeentuiil
9HepzemuyecKull yHusepcumem
®Dedoposa Onvea BarenmunosHa
VV «THCEH» IucdhpoBbie TEXHOIOTUH CHCTEMBI
288 Tonaxos quumpuii Braoumuposuy HMHTEIUIEKTYaJIbHOTO PaclO3HaBaHuUs UL U OuHoe 11.15-11.30
VYV «THCE1» TIOBEJICHHS YEJIOBEKA
Tapenko Jlroomuna Bopucosna
YV «THCEH»
Hypmounos Hunveus Upexosuu
KKH PYK
Hcxaxos Pamuns Pycmemosuy
@IBOY BO «KIOY» Modernization of the ship power plant to
Hsanosa Bumuis Pasunvesna increase the selectivity of the circuit breakers
290 @I'EOY BO «KIDY» (MogepHu3anus CyJI0BOi SHEPreTHYECKOM Ounoe 11.30-11.45
YCTAHOBKH IS MIOBBIIICHHS CEIICKTHBHOCTH
aBTOMATHYECKUX BBIKIIIOYATENCH)
300 Tucrosayxuii FOpuii Banepvesuy MukporporieccopHas pefieitHast 3ammTa. Beioop
PIrbOY BO «KIIV» MHKPOIPOLECCOPOB. Ounoe 11.45-12.00
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KunroueBbie ciioBa

1

Modeling the starting
process of an asynchronous
electric drive at various laws
of change of frequency and
voltage

Asynchronous electric drive plays an important role in the
implementation of various technological processes. Modern
asynchronous electric drives are characterized by a wide range of
speed control up to 10000:1 or more. The widespread use of
asynchronous electric drives in various industries and the increasing
demands on the dynamic and static characteristics of electric drives
place increased demands on the professional training of specialists
in the field of electric drive. The asynchronous electric drive
simultaneously performs a variety of functions for automating
technological processes and operations. Most of these processes can
be solved only with the use of an automated electric drive, which
uses the latest achievements of automation, power electronics,
electrical engineering and electromechanics. The scientific article
presents various methods for starting an asynchronous motor using
the functional blocks of the Simulink and SimPowerSystems
sections of the MATLAB platform. In addition, a theoretical
analysis of the asynchronous motor modeling is performed. In order
to analyze various startup processes, models are compiled using a
special Asynchronous Machine Sl Unit. Simulates an asynchronous
electric machine in motor or generator modes. PURPOSE. The aim
is to simulate the process of starting an asynchronous electric drive
with frequency control, taking into account changes in frequency
and voltage in the MATLAB/ Simulink application software
package. METHODS. The methods of studying sinusoidal signals,
changes in the set frequency value according to a linear law, and
fixing the frequency in various laws of voltage change are used.
The study of the process of starting an asynchronous electric drive
with different laws of change in voltage, frequency and static torque
is possible with the help of a compiled model. RESULTS. The
results of the research allow us to make a choice for a specific
electric drive and mechanism, the laws of frequency and voltage
changes, as well as changes in both parameters according to certain
laws for optimal control of the electric drive.

Rotation frequency, sinusoidal
functions, frequency start,
smooth start

Obecnieuenue
GecniepeOoitHOro
JJIEKTPOCHAOKEHUS
COBPEMEHHBIX aBTOHOMHBIX
00BEKTOB

Pestome: ObecnieueHne OecriepeOOMHOCTH W HAJEKHOCTH B
cHCTeMax 2NEKTPOCHA0KEHUS aBTOHOMHBIX 00BEKTOB
CIIENMANbHOTO  HAa3HAYEHMS SBISICTCS  aKTyalbHOM  3ajadeil.
IlepcrieKTHBHBIM peleHneM SABJIAETCS HCIIONB30BAHHUE
aKKyMYJIATOPOB HOBEHIIMX THIIOB B CHCTE€MaX 3JIEKTPOCHAOKEHMS
TaKHX OOBEKTOB Ha  OCHOBE CTAaTHYECKHX  HCTOYHHKOB
OecniepeboiiHoro nuranusi. TpeOoBaHMs, KOTOPbIE MPEABIBISIOTCS
K CHCTEMaM »3JIEKTPOCHAOKEHUSI TaKUX OOBEKTOB, HUMEIOT DAL
CrenU(HUIECKUX YCIOBHIl B CHIIy OCOOCHHOCTEH PacHONIOKEHUs U
Ha3HayeHus 3Tux o0bekToB.lIEJIb. llenpio sBusercs paspaborka
CHCTEM  JJIEKTPOCHAOXEHUsI ¢ NPHUMEHEHHEM CTaTHYECKHX
HCTOYHHKOB Oecriepeboiinoro muranus (VBIT) Ha 6aze moiHOCTBIO
YIpaBisieMbIX ~ WHBEPTOPOB  TOKa. METO/BbI. Ananus
CYILECTBYIOIIUX cucTeM JNEKTPOCHAOKEHUS MoKa3an
HECOBEPLIEHCTBO TaKUX CXEM, TaK Kak He 00eclednBaeTcs MOJIHAs
HE3aBHCHMOCTb OOBEKTOB OT BHEIIHET0 JIEKTPOCHAOXKEHU.
IIpuBeneHsl CpaBHHUTENbHBIE XapaKTEPUCTHKH H30IMPOBAHHBIX
CHCTEM OJJEKTPOCHAOXKEeHWs, IIOCTPOSHHBIX Ha 0asze aW3elb-
reHepaTopHbix ycranoBok (JII'Y) u UBII. O6a Buia HCTOYHUKOB B
HACTOSIIEe BpeMs B CXeMaX DJIEeKTPOIMHTAHHS YAAJICHHBIX 00bEKTOB
IMEIOT CBOE IPUMEHeHHe. BaXHOCTh 3aJa4d COCTOMT B
obecreueHnN HaAeKHOCTH dJIEKTPOCHAOKEHHS, YTO BO3MOXKHO IIPU
HCHOJIb30BaHUM COBPEMEHHBIX THUIOB akkymyistopoB u JAI'Y
MOJKET OBIT IOJHOCTBIO HCKITIOUSHA U3 CXEMBI JJIEKTPOCHAOKEHUSL.
PE3VYJIbTATHIL [pennokeHo TEXHUYECKOE pelIeHue —
ncnojb3oBanre MBIl BBIOJIHEHHOrO MO TEXHOIOTMM «online» ¢
npeobpa3oBaHreM 4YHcia (a3 IUTAIONIEro HANpPsDKEHUS «TpU B
OJTHY». 3AKJIIOYEHHE. OCOOCHHOCTBIO  PACCMOTPEHHOM
CHCTEMBI 3JIEKTPOCHAOXKeHUs ¢ ucnons3oBanueM WBII sBnsercs
IIOJIHAsl ee HEe3aBHCHUMOCTh OT YHCJA MapajuIeIbHO PabOTAroIINX
WBII, noCcKONbKYy CHHXPOHM3ALMs C CEThIO INPOU3BOAUTCS Ha
MOCTOSTHHOM HAIPSDKECHHH.

Cucrema 3J1eKTpOCHAOKEHHS,
aBTOHOMHBIE 00BEKTHI,
CTaTHYECKNE NCTOYHUKH
6ecriepe0oiHOTO MUTAHUS

Prospects for solar energy
development in Belarus and
Tatarstan

The article analyzes possible scenarios for the development of solar
energy in Belarus and Tatarstan. The comparative analysis in terms
of the influence of power systems features, climatic and
geographical conditions, incentive mechanisms on solar energy
share in the energy balance is presented for these countries. The
influence of various incentive mechanisms for solar energy
development is considered. The forecast of solar energy
development in Belarus and Tatarstan is presented.

Solar energy, development of
energy sector, incentive
mechanisms
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4

Revisiting the possibilities
of the multicriteria decision
making method for the
evaluation of regional
logistic potential. K Bonpocy
O BO3BMOJKHOCTAX
MHOT'OKPUTEPHUAIIBHOTO
METOo/1a NPUHATHUS PEIIeHUI
JJISL OI€HKH PETUOHAJIBHOTO
JIOTUCTHYCCKOI'O
IOTEHIMAaJIa.

The current possibilities and trends in the use of the multi-criteria
decision-making method in the optimization of a region’s logistics
infrastructure are analyzed in this article. The mathematical model
is based on a multi-criteria assessment of the logistic potential of
the region. The authors’ optimization approach to the design and
development of the regional logistics system’s infrastructure will
not only reveal the possibilities of the regional logistics resources,
but will also contribute to the active integration of Russian regions
into the system of internal and international transport corridors.
This, in turn, will create new opportunities for the implementation
of the region’s economic development strategy and integration into
world economic relations. B cratbe aHaan3upyroTCs COBPEMEHHBIE
BO3MOXHOCTH U TCHACHIINU HUCIIOJIb30BAHUS MHOTOKPUTEPUAIIBHOTO
METOJa NPUHATUS PELICHUH [pU ONTUMM3ALMU JIOTUCTUYECKON
nHQpacTpyKTypsl pernoHa (obmactu). MaTtemaTHdeckas MoJemb
OCHOBAaHa Ha MHOI‘OKpHTepHaIILHOfI OLCHKC JIOTUCTHYECCKOI'O
MOTeHIaIa pervoHa. [pennoxxeHHbIi aBTOpaMH
OHTI/IMI/I33,I_IPIOHHI)II>/I noaxoa K TIPOCKTUPOBAHUIKO U Pa3BUTHIO
HHQPACTPYKTYphl PETHOHANBHOW JIOTHCTHYECKOH CHCTEMBI He
TOJIBKO II03BOJIUT PacCKpbITh BO3MOXHOCTH PEruoHaIbHBIX
JIOTUCTUYICCKUX PECYPCOB, HO U 6y£[€T CIocOOCTBOBATh AKTUBHOM
HUHTETpaluu pOCCHfICKPIX PETHUOHOB B CHUCTEMY BHYTPEHHHUX U
MEX/1YHAPOIHbBIX TPAHCIIOPTHBIX KOPUAOPOB. DTO, B CBOIO OYEpPE/ib,
CO34aCT HOBBIE BO3MOXHOCTU I pe€ajin3dalluu CTPAaTErun
OKOHOMHUYECKOTI'O0 pPa3BUTHUA PEruOHa MW HHTErpalilui B MHPOBBIC
OKOHOMHYECCKHNEC OTHOIICHUA.

Keywords: multicriteria,
transportation, distribution,
logistics, region, international
economy Kirouesle cioBa:
MHOI'OKpHUTEPHUAJILHOCTD,
TPAHCIIOPT, TUCTPUOYIIHS,
JIOTUCTHKA, PETHUOH,
MEXAYHapoHasi 5JKOHOMUKA.

Electronic catalog of
industrial aquaculture
objects as a digital
technology DiexTpoHHbIit
KaTtajior 00beKTOB
HHLyCTPHAIBbHOMN
AaKBaKYJIbTYPBbI KaK
rdpoBast TEXHOJIOTHUS

[{upKynsipHBIE  TEXHOJOIHH, HCIIONB3YeMblE B  aKBaKyJIbTYpe,
MO/IPa3yMEBAlOT YNpPABJIEHHE KAaueCTBOM IapaMETPOB CpeIbl B
ABTOMATH3UPOBAHHOM PEXHME (TeMIepaTypa, YPOBEHHbIH PEXHUM,
XUMHYECKHE XapaKTePHCTUKM BOJBI, CKOPOCTH BOJ0O0OOpOTa,
o0beM 3ameHseMoil Boxel). Jlms Kaxkmoro Habopa yCIOBHH
COOTBETCTBYIOT CBOM OOBEKTHI BbIpaimiuBanus. Llens. Co3nanue
3JIEKTPOHHOTO Karajora 00BEKTOB HMHIYCTPHAIIBHOH
aKBaKyJbTyphl, CO3JaHHE YCJIOBHMH JUIs ONTHMH3ALMU TpOIecca
HPOM3BOJCTBA M YNPABJICHHUS KadeCTBOM CPEIbl M KaueCTBOM
TOBapHOW mpoxykuuu. Meron. Meroanka — TpencTaBiIeHUsS
OOBEKTOB ~ aKBAaKyNbTYphl B BHAE OJIEKTPOHHOTO  KaTajora
ONTHMH3HUPYET IIPOLECC IPOU3BOJCTBA U YHPABICHHUS KAaueCTBOM
CpeZbl M Ka4ecTBOM TOBapHOH mpoxykuuu. Pesynpratsl. Co3nanue
3JIEKTPOHHOTO KaTajora Mo3BOJHUT Io Habopy (akTopoB cpexmsl u
XapaKkTepUCTUKAM  BOJOMCTOYHMKA II0AOMpATh  ONTHMANIbHBIC
OOBEKTH BBIPAIMBAHKA M, TaKMM 00pa3oM, o0nerduTh paboTry
tdepMepoB M PBIOOBOJIOB 1O ONTHMHU3ALMM  MPOLECCOB IO
BBIPAIIBaHHIO KOHKPETHBIX 00BEKTOB AKBaKYJIBTYPBI.
3axumrouenne.  IlpencraBneHa  mudppoBas — TEXHONOTHS — —
SJIEKTPOHHBIH KaTaJIOT 00bEKTOB MHIYCTPHAIIBHON aKBAKYIBTYPHIL.

DIIeKTPOHHBIN KaTaJor,
aKBaKyJIbTypa, KadeCTBO
Cpeibl, Ka4yeCcTBO PBIObIL.

Sustainable energy
development: state and
selection of promising
directions

Abstract: THE PURPOSE. Consider modern, rare earth-free electric
motors for driving electric vehicles. Conduct an in-depth review of
the literature in this area, which is generating growing interest due
to cost and supply issues associated with rare earth permanent
magnets. To study the current state of the art of REM-free electric
motor technology for transport power plants. Conduct a
comprehensive review of traction motors for electric vehicles under
research or development, thus identifying the strengths and
weaknesses of each technology and the challenges to be faced.
METHODS. When studying this issue, an analysis of a wide range
of domestic and foreign sources of scientific literature was used.
RESULTS. A comparative analysis of modern electric motors that
do not contain rare earth elements for driving electric vehicles has
been carried out. Such parameters as — torque density, machine
constant of mechanical power and efficiency are considered. The
analysis is based on data published in modern scientific journals.
CONCLUSION. Most modern electric vehicles use electric motors
containing powerful NdFeB-based rare earth permanent magnets.
However, there is a problem of possible shortages, high prices and
geographic concentration of some of the critical rare earths required
for the production of such magnets. Therefore, there is growing
interest in developing electric motors for automotive power plants
without rare earth permanent magnets. This article examines the
state of modern technology of electric motors for transport power
plants that do not use rare earth elements in the design.

Index of sustainable energy
development, economic factor,
technological factor, social
factor, ecological factor,
directions of sustainable
energy development
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7 The impact of electrical
interconnection in
supporting the stability of
(frequency — rotor angle) in
normal and emergency
situations at voltage level
(230- 400) kV

PURPOSE. Analyzing the impact of electrical interconnection
between eight Arab countries (Egypt, Iraq, Jordan, Lebanon, Libya,
Palestine, and Turkey) in supporting the stability (frequency — angle
of rotor) of synchronous generators in the Syrian electrical grid by
comparing a system that simulates the Syrian electrical grid
(independent grid — interconnected grid). METHODS. The authors
used a technique based on the dynamic representation of the power
system, followed by the use of the PSS ® E program. 230-400 kV.
RESULTS. Interconnection contributed: compensation for the
reduction in the spinning reserve and supporting the stability of the
frequency through the power imported through the interconnecting
lines during emergency situations. CONCLUSION. In the course of
the study, the authors obtained the following conclusions, such as:
Before starting to interconnect electrical systems to the Syrian
electrical system, it is recommended to conduct in-depth dynamic
studies on the entire system to show the impact of the
interconnection on the system’s parameters, and activating
Automatic Generation Control (AGC) in the Syrian network instead
of the manual operator, this contributes to the speed of work of
Stage | and Stage Il with high efficiency. In addition to activating

Electrical Interconnection,
transmission lines, power
transposed, stability, rotor
angle.

the work of Stage IlI, which contributes to the return of the
frequency to its nominal value.
8 I'pynmnossie LEJIb. Lens wuccnenoBaHuii  cocrosuila B onpeneneHud | M3oinupoBaHHas cucteMa
IIPOTHOCTHYECKUE 3(I)¢)CKTPIBHOCTPI npeajiara€MbIX TPYIIIOBBIX MPOTHOCTHYCCKUX 3J'I€KTpOCHa6)KeHI/I$I,

PEryIsTOpBl YaCTOTHI U
HAMpPSDKEHUs 1
ra30TYpOMHHBIX YCTaHOBOK

ABTOMATHYECKUX peryssiTopoB ckopoctu (APC) u aBromMaTuueckux
perymnsatopoB  Bo30yxzaeHus (APB) HeCKOJIbKHMX —OIXHOTHMITHBIX
ra3oTypOuHHBIX ycTaHOBOK (I'TY) B HOpMalbHBIX M aBapHHHBIX
pexuMax pabOTBl H30JIMPOBAHHOM CHCTEMBI JJIEKTPOCHAOKCHUS
(C3C). METOJBI. Iporuoctuyeckue anropurmsl B APC u APB
OCHOBaHbI Ha JINHEIHOM MPOrHO3UPYIOIIEH MOJEINH, TT03BOJISIOIECH
UCIIONIb30BaTh  3aBOACKUE HACTPOMKM  PETYIATOPOB, HU3MEHSS
TONBKO OJUH IapaMeTp — BpeMs ImporHosa. Jlias  IpyImsl
onaotunHEIX ['TY Bpems nporHosa B APC u APB paccuutsiBathest
aBTOMAaTHYECKH B 3aBUCUMOCTH OT YacTOTHI COOCTBEHHBIX
KosebaHuit  poTropa  Beaywiero reHeparopa. lccienoBanue
nposoautcs B cucteMe MATLAB ¢ mnpuMeHeHHWEM IakeToB
UMUTaIMoOHHOTO Monenuposanus Simulink u SimPowerSystems.
PE3VYJIbTATHL Pazpabotanbl MOJIEIH TPYIIIOBBIX
nporHoctideckux APC n APB, mosbimaromue 3pGeKTHBHOCTH
PEryIMpOBaHMs HANPsDKEHHS M 9acTOThl B n3osmpoBanHoi COC ¢
I'TY ©0e3 pemeHus 3agadd  HACTPOMKU  PETyJSTOPOB.
3AKJIIOYEHHE. B pabore mnpencraBieHO ONMCAaHHE METOAA
PEryIMpOBaHMS YacTOTBl W HAIPSHKEHUS TPYHIBl OJHOTHIIHBIX
CUHXPOHHBIX reHeparopoB Ha mnpumepe [TY. IlpuBogurcs
ONUCAHNE KOMIBIOTEPHBIX Mojened JByxBanpHbIX [TY 1
npeJUlaraéMeIX rpynnoBeix nporuoctuueckux APC u APB, a Taxxke
pe3yIbTaTOB MOAENHPOBAHHA B PA3IMYHBIX PEXUMaX PpabOTHI
n3onposanHoi COC.

ra3oTypOUHHAs yCTaHOBKa,
ABTOMATUYECKUI PEryIsitop
CKOPOCTH, aBTOMAaTHIECKHI
peryiIsTop Bo30YKISHUS,
[IPOTHOCTHYECKUE AITOPUTMBI,
IPYIIIOBOE PEryINpOBaHUE,
MOJIETTMPOBAHUE

9 The urban territory energy
balance spatial model
application for the buildings
power supply structure
selection decisions analysis.
Ipumenenne
MPOCTPAaHCTBEHHOH MoeIN
3HeprodasaHca ropoaCKon
TEPPUTOPHHU JUTS aHAJIK3a
peleHnii o BEIGOpY
cnocoboB
9HEProCHA0KEHNUsI 3MaHUH

B pernmonax c¢ cypoBbIM KIMMaTOM, B KOTOPBIX HaXOISTCA
OOJIBIIMHCTBO TOpOAOB Poccuu, 3aTpaTthl Ha SHEProcHaOKeHUE
3IaHHH SBISIIOTCS 3HAYUTEIBHBIMH M 00ECIICUMBAIOTCS 32 CUET UX
IOPHCOETUHEHH K TOPOJACKUM  DHEPIeTHYECKHM CHUCTeMaM
TEMJIOCHAOXKEHUsI, 3JIEKTPOCHAOKEHUS, CHAOXKEHUS NPUPOJHBIM
razoM. IIpum CTpoOHTENbCTBE HOBBIX 3JaHHH H MHKPOPaiOHOB
CYIIECTBYIOT aJbTePHATHBHBEIE BO3MOXKHOCTH JUIS OOECTIeYEeHHs
HOTpeOHOCTe! 3JaHUN B OTOIUICHUH, TOpsSueM BOJOCHAOXKEHHH U
NPUTOTOBJICHUH IHMINM 33 CUYET HCIIOIB30BAaHUS PA3HBIX BHIOB
SHEpPTHH U SHepronocuteneii. Takoit BHIOOp YacTo ocymecTBIseTCs
Ha OCHOBE Y3KHX TPYIIOBBIX HMHTEpecOB 0e3 aHanU3a YCIOBHIt
pa3BUTHS SHepreTHKH ropoxa B neixoM. Llens. Llensro sBisercs
paspaboTka (OpMaNM30BAHHOTO METOA ONpE/IENEHUs 3aTpaT Ha
peanu3alMio  BCeX IOTGHLIHATbHO BO3MOXHBIX  BapUAHTOB
YIOBJICTBOPSHUSI YHEPTETHIECKHUX ITOTPEOHOCTEH HOBOTO 3IaHUS U
BEIOOpPa ONTHMAJIBLHOTO BapHAaHTA JHEPrOCHAOKEHWS 3HaHUS B
pamkax CYyLIECTBYIOLIECH TOPOJICKON HMHKEHEPHOU
nHppacTpykTypsl. Metonsl. B crathe NMpUBOITCS pe3yabTaThl
HCCIICIOBAaHMUS METO/a, II03BOJIIOIIETO CPaBHHBATh BapHaHTHI
UCIIONB30BAHHUS PA3NUYHBIX HCTOYHHKOB U BHIOB JHEPTHH UL
CHaOXXEHUs 3/1aHUH 10 KPUTEPUIO M3MEHEHHs] CYMMAapHBIX 3aTpar
Ha Tiepeziady, peoOpa3oBaHHe M MOTPEOICHIE SHEPTHH B TOPOJIE.
Pacuer  3aTpaT s pasHBIX  BHJOB  DHEPrOHOCHUTENEH
OCYIIECTBIIACTCSI 110 HOPMATHBHBIM METOJMKAM, YTBEPIKIaeMbIM
BIACTSIMH W HCIIONB3YeMBIM TP OOOCHOBaHWHM Tapu(oB Ha
MOCTaBKy Pa3IMYHBIX BHJOB DHEPTHH KOHEYHBIM NOTPEOHUTENSIM.
MeTox OCHOBaH Ha HCIOJIB30BAaHHH MPOCTPAHCTBEHHOH MOJICIH
SHeprobananca TOPOJICKOIT TEPPUTOPUH B cpene
reoMH(OPMAIIMOHHON  CHCTEMBI. PesynbraTtel. PaspabGorana
mporpaMMa B BHIE MOIYJSA AT TeOWH(DOPMALMIOHHOW CHCTEMBL.
IlpuBeneH mpuMep OLCHKH BapHaHTa JHEProCHAOXEeHWs IIpU

Building energy supply,
energy balance, power grids,
decision support system,
geoinformation system
SHEProcHa0KEHUE 3JaHuM,
JHepreTHYecKuii OanaHe,
OHEPIreTUICCKUE CETH,
MOAAEPIKKA IPUHATUSA
PpEILEHUIA,
reonH(OpMaIOHHAs cHCTEMa
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CTPOHTENBCTBE OAHOTO M3 3qaHui B ropoxe Meanoso (Poccus) c
HCIIONB30BAaHUEM  pa3paboTaHHOIO  METOAA. 3akiI04eHue.
Ipennosken MeTon BHIOOpPA ONTHMATLHOTO PEHICHUS CTPYKTYPHI
CHCTEMBl ~ DHEProcHaOXeHWS 3JaHHMH ¥  BEIIOJHEHAa  ero
IporpaMMHas peau3alus.

10

MeTtonuka mpoBeaeHHs
MPAKTUYECKUX 3aHATHH C
HCHOJIb30BaHUEM
HMHTEPAKTHBHOIO TPEHaXKepa
JIOTIOJIHEHHOU peaibHOCTH
MHJK cT-2630M

B pabore mpencTaBIeHBI HOBBIE MEPCIEKTHBB, KOTOpPHIE
BHEJPAIOTCS B OCHOBY Oyayuleidl mnapagurMbl 00pa3oBaHHs.
Ha6uparomue TMOMYJISPHOCTD TEXHOJIOTHU BUPTYaJIbHOM
PCaNbHOCTH ONpENesIIOT KIIOYEeBBIC IIO3MIMH B Ommkaiiimem
OynymeM, a IepClIeKTHBBbI — HUCIONb30BAHUS  MMMEPCHBHBIX
TEXHOJOTHH II03BOJAIOT IO-HOBOMY B3IVIIHYTh Ha CHCTEMY
B3aHMOJEHCTBUS Ye0BeKa ¢ KOMIbIoTepoM. OHM CTaal MOIIHEIM U
MHOr000CLIAIOIMM HHCTPYMEHTOM B 00pa3oBaHHU Oiaroiaps X
YHHKAIbHBIM  TEXHOJIOTHYECKHM  XapaKTepHCTUKAaM, KOTOpbIE
oTnuualoT ux oT Apyrux WT-mpunoxenuit. Psan  B3misagos
CBHJETENBCTBYET O KapAUHAIbHOM M3MEHEHMH IPHBBIYHOTO MHpA,
MPeJCTOsIEeN PEBOIIOLMY, KOTOpas 3aTPOHET B TOM YHCIE U
oOyuenne. B oaToM KpymHOH 3ajgadeil BUIUTCS H3MCHCHHE

NEeJarorM4eckuX  TEXHOJOTHH,  CO3JaHUuE  IEPCIEKTUBHBIX
MHTErPHPOBAHHBIX 00Y4YaIOIIUX CUCTEM, Tie KII04eBasi poib Oyzaer
OTBEICHa ~ HUMMEPCHUBHOMY  MOAXOAY  — COBOKYITHOCTH

MPOrPECCUBHBIX IIPUEMOB, PEATH3YIOIIUXCA B IMPUHIMIMAILHO
HOBBIX YCJIOBHSX. B paboTe paccMOTpeH NpoLecc CO3[aHus M
BEIOOp 00OpyIOBaHUS I CO3JaHMS HHTepakTuBHOro MR
TpeHa)kepa MOOMIPHOIO MHCIEKIMOHHO-JOCMOTPOBOIO KOMILIEKCA
(MUIK) CT-2630M. B ero cocraBe paccMOTpEHAa MHTEPAKTUBHAS
3D-Mopens, Ha KOTOPOH MPOAEMOHCTPHPOBAHEI OCHOBHBIX MOYIIN
MUJIK: cneumanbHOE aBTOTPAHCHOPTHOE CPEACTBO; KaOHHA
BOJMTENSA; CHCTEMa pPEHTTCHOBCKOTO H3IydaTelsl; cTpena ¢
JICTeKTOPHOM JIMHEHKOW; TJIaBHBIM IIKad YIpaBICHUS; OTCEK
ornepaTopoB aHaiuu3a UH(opmanuu. B TpeHaxEp 3an0xeHb
periamMeHThbl padoTsl c 00opyioBaHKEM, TEXHOJIOTHS
oOCTy)KMBaHUS M PEMOHTA, IOPSNOK ACHCTBHH oreparopa Ha
Pa3NMYHBIX JTarax HCIOJIb30BaHMS 00opynoBaHHs. Beck mporecc
0o0yueHHs HPOHCXOAUT C  INPUMEHEHHEM  HHTEPAKTHBHOI'O
B3anMozercTBust. O0ydaeMblil BUAUT IIPABIONOAO0HYI0O aHHMALHIO
pabotsl obopynoBanuss MUJIK CT-2630M, B peabHOM BpeMEHU
CIeNUT 3a IOKA3aHHAMH BHPTYalbHBIX IPHOOPOB M IONy4aeT
CMOJIEIMPOBAHHYI0 TpeHaxEpoM oOpaTHylo cBs3b.IIpemnoxena
METO/IMKA BHEIPCHHUS HMMEPCUBHBIX TEXHOJIOTHIT IIPH MPOBEICHHS
MPaKTUYECKHX 3aHSATHA C HCHONIB30BAHHEM HHTEPAKTHBHOIO
TpeHakepa JONONHeHHOH peamsHOCcTH MMUJIK  CT-2630M.
BoimonHenue kommiekca ynpaxHeHMH M aeMoHcTpauuii MR
TpeHaXkepa MO3BOJIUT C(HOPMHPOBATH Y CTYJACHTa YTIIyOICHHBIC
npoecCHOHATbHbIE KOMIICTEHI[HN CIICIUAIACTOB TaMOXKEHHOTO
nena. Vcrnonp3oBaHHAs TEXHOJIOTHSI CMELIAHHON peasbHOCTH
CTUMYJIHPYIOT HHTEPEC CTYAEHTOB K M3y4YEHHIO MaTepHana, U Tak
)K€ TO3BOJIUT HAIJBIAHO IPOAEMOHCTPHPOBATH OCHOBHBIC JTAIbl U
npornecchl paborel MUJIK, 1 ero TeXHHIECKOT0 00CITy)KUBAHHSI.

MoOWIbHBIN HHCIEKIIHOHHO-
JIOCMOTPOBBIN KOMILIEKC,
BUPTYaJIbHOH PeasbHOCTH,
CMELIaHHas pealbHOCTb,
HUMMEPCUBHBIE TEXHOJIOTHH,
MR TtpeHaxep.
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Expert assessment of the
factors of the impact of road
capacity on the environment

Summary. The operation of road transport entails an increase in the
toxicity of the ambient air and noise. The environmental
friendliness of transport depends not only on its technical condition,
but also on many other factors, such as road congestion, driving
style, and the degree of load on the car. The congestion of roads
leads to a violation of the ecological situation within settlements,
the solution of which is very urgent. This article examines the
factors that affect the throughput of the road network and
environmental safety. Purpose: This article examines the factors
that affect the throughput capacity of the road network and
environmental safety. Methods. The technique of expert
assessment was used, which allows making decisions that are close
to the true ones. This technique is simple in comparison with the
construction of mathematical models. For an objective assessment
of the factors affecting the throughput of the road network and
environmental safety, the opinions of eleven experts were taken into
account. The n-factors were ranked according to expert estimates m,
which determine the sequence of ranks. The expert questionnaire
was carried out by ranking the factors affecting the throughput of
the railway lines and environmental safety. Results. The conducted
expert ranking showed that knowledge of the Rules of the Road,
then ethics and ecological driving of motor vehicles, as well as the
psychophysiology of the driver is of paramount importance. It is
likely that the qualifications and length of service of a driver in a
dense traffic flow have little effect on the throughput of the haul. A
questionnaire survey was conducted among the employees of the
Department of Internal Affairs and 58% of the opinions were about
the importance of fostering a driving culture among drivers. The

Road capacity, Traffic rules,
Road transport, Expert
assessment, Driver,
Environmental safety.
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ranking of factors showed that the traffic capacity is most
influenced by the observance of road traffic rules by road users, and
the quality of driver training is also an important factor, followed by
road maintenance and infrastructure.  Conclusion. The article
presents the results of an expert assessment, from which it follows
that in order to increase the throughput of the haul and
environmental safety, it is necessary to strengthen control over
compliance with traffic rules and improve the quality of driver
training, taking into account ethics and eco-driving.

12

MHoOrocoliHble KapThl
HPOXOJUMOCTH KaK
HCTOYHHK JaHHBIX IS
pelICHUS 3a1a4H O
HPOKJIAZIKE MapIIpyTa

PE3IOME. [IlpencraBienne HHGOPMALUM O  IOBEPXHOCTH
JIBIDKCHUS B BUJE AUCKPETHBIX KapT NPOXOJIUMOCTH HCIIONIb3YeTCs
B 3aJayaX, CBA3aHHBIX C  yOpaBIGHHEM aBTOHOMHBIMHU
TPaHCHOPTHBIMU cpejcTBaMu. TexHoiorus paspabaTbiBanach U

UCIIONB30BAHHs Ha IUIAHETOXO/aX. IlepcrieKTHBHBIMU
MIPEACTABIAIOTCS obnactu aBTOHOMHOI'O TPAHCIIOPTA,
TPaHCHOPTHO-TEXHOJIOTMYECKUX ~ MAllMH,  pa0oTalomux B

HCKYCCTBEHHOW M €CTECTBEHHOH cpeie, MOOHIBHBIX POGOTOB.
[IpyHIUI TOCTPOEHHsT KapT IPOXOAMMOCTH M METOIb BBIOOpa
TPAaeKTOPUM JBMXKEHHUs] MMEIOT OOJIBIION MOTEHIHaNl PAacLIMpEeHus
o0beMa  3aHOCHMOM B sUelKH  KapTel  HHGpOpPMALUH,
BapHaOeNbHOCTH  IOAXOAAa K  KPHTEPUSIM  ONTHMAIbHOCTH
tpaekropun u ap. L{EJIb — pa3paboTka NPHHLMUIIOB MOCTPOCHHS H
UCIIONB30BAHMA ~ MHOTOCIOMHBIX ~ KapT  HPOXOAMMOCTH UL
MoOmwibHbIX macck. METOJIBI. Ba3oBbIM METOHOM SIBISIETCS
NPEeJICTaBICHNE MECTHOCTH, IO KOTOPOH MIBIDKETCS MOOMIbHAsS
miatopma, B BUE COBOKYIHOCTH sS4€eK AUCKPETHOTro pabouero
noss. Kaxxnas siueiika umMeeT XxapakTepHbIi pa3Mep, ONpeeeHHbII
HauOONBIIUM ~ TabapuUTOM  pacCMaTPUBAEMOro  IIACCH U
XapakTepusyeTcss HaOOpoM MNaHHBIX, IPEJICTaBIAEeMBIX B BHIE
BekTopa. Kaxkas KOMIIOHEHTa BEKTOpa, TAKUM 00pa3oM, BXOJHUT B
COCTaB HEKOTOPOH IOBEPXHOCTH, HAa3BaHHOM cioeM: Kapra
COJICPXKUT CIOU IPOXOAUMOCTH, SHEProd@(PeKTHBHOCTH M T.[.
PE3VYJIbTATHL IIpennoxxenst TIPUHLIAIIBI TIOCTPOEHHUS
MHOTOCJIOWHBIX ~ KapT IpoxoxuMocTd. IIpennoskeH NpHHIUI
IPOKJIAAKH ONTHMAJIbHOIO MapLIpyTa TPAaHCIHOPTHOTO CpPEICTBa,
JIOIYCKArOLIH HCIIOJIb30BaHKE Pa3IHYHBIX KpUTEpHEB
ontumu3anyy. [IpeiokeH crnocod IOCTPOSHHS KOpUaOpa it
6e30IacHOr0 IpPOXoJa TPAHCIOPTHOro cpeacTa. OmpereneHs
MIEPCHEKTHBB! IPUMEHEHNS] MHOTOCIIOHHBIX KapT HPOXOAUMOCTH B
3aja4ax  yYOpaBJICHUS  TPAHCHOPTHBIMH UM TPAaHCIOPTHO-
TEXHOJIOTMYECKMMH  IuIaTGopMaMH M 3ajayax  T[PYNIIOBOTO
YIpaBJIEHUS. 3AKJIIOYEHHE. IIpencraBnensl OCHOBBI
TEXHOJIOTHH TOJTOTOBKH HH(OPMAIMH O MECTHOCTH, HMPHHIIUIIBI
HCTIONB30BAHMS ATOH HH(POPMAINK MPH PEUICHUH TPAHCIIOPTHON
3a1a4M, IPUBEJICHB] IPOCTbIE TIPUMEPBI.

VY CToiMunBOCTD,
YIIPaBISIEMOCTb,
MOJIBIYKHOCTD, TPAHCIIOPT,
TPAHCIIOPTHAs 3a/1a4a.
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Dielectric dispersion model
based on results refractive
indicator and absorption
indicator measurements in a
restricted frequency band

An algorithm is described for approximation of complex
permittivity frequency dependence using a generalized pole model
provided the refractive index and absorption index is measured in a
finite frequency band at unevenly spaced frequencies. The model
includes most of the dielectric polarization mechanisms. Physical
and mathematical principles of the model and the approximation of
the measured data are detailed. A numerical example is shown for
simulated noisy input data. Measurement of reflection from a
material and/or transmission through it, together with knowledge of
its physical dimensions, provides information for determining the
dielectric and magnetic permeability of the material. Having the
characteristics of the incident, reflected and refracted wave from the
dielectric sample, we obtain a set of values for the refractive index
and absorption coefficient at frequencies that are determined by the
generator used in the experiment. But for many practical
applications, when creating artificial media, metamaterials with
specific properties, antennas, and other elements of modern
electronics, for example, based on layered structures, a preliminary
calculation of electromagnetic fields is required, which requires
known electrodynamic characteristics of the material at any point of
the operating range (and not only at those chosen during
measurement), and, often, analytical approximation of the
dispersion dependence in an extended frequency range. This is true
not only for analytical methods, such as integral methods or the
mode basis method, but also for numerical methods, for example,
the finite difference time domain (FDTD) method requires a
variance model that can be represented in the time domain. In
addition, it should not be ignored that many materials in their
dielectric properties do not fit only one of the classical models of
Debye, Drude, Lorentz, but, as a rule, correspond to a certain set of
these models. This article proposes an algorithm for creating a
generalized pole model, including the above models as special

Complex permittivity, pole
model of permittivity
dispersion, numerical
simulation.
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cases.

14

DKOHOMUYECKOE
oOocHOBaHNEe 6e3Ma3yTHOTO
po3xura kotina TOC

CoBpeMEHHOE ~ Pa3BUTHE TEIUIODHEPIETHKU  XapaKTEpPU3YeTCs
COKpAIEHHEM UCIIOIB30BaHMS AE(PUIUTHOTO TOIIOYHOTO Ma3yTa Ha
MBUICYTONIBHBIX ~ TEIUIOBBIX  anekTpocTanmmsax  (TOC) u
pacIIpeHHeM NPHUMEHEHUs! TBEPIBIX TOIUIMB, KaueCTBO KOTOPBIX
NOBCEMECTHO  CHIDKAeTCS,  BCIEACTBHE  YEro  CHIDKAeTcs
PEaKkIMOHHAs CIIOCOOHOCTh TBEPIBIX TOIUIMB, YXYAIIaeTcs HX
BOCIJIAMEHEHHE U BBITOpaHME B TONKaX KOTJIOB. Bocmiamenenue
YTONBHOW MBUIM  IUIa3MOH, MOXHO TIIONHOCTBIO  3aMEHHTH
PacTONOYHOE TOIUIUBO YTOJBHOU NBUIBIO BO BpeMs ITyCKa KOTIA U
crabunm3anuy  cropanusi. Ilpu  mepexome Kk Oe3ma3yTHOM
TEXHOJOTHU PpACTONKH KOTJIOB M TOACBETKH MBUICYTOIBHOTO
(haxena, TOMIMO DKOHOMHUH Je(QUIUTHOTO Ma3yTa, CyIIECTBEHHYIO
pONb  WIPAlOT  3KOHOMHYECKHE  (DAKTOphI,  OIpelelseMble
COOTHOIICHHEM IIeH Ha TONOYHBIH Ma3yT M Yroilb, KOTOPBIM
3aMenaloT Masyr B HoBoi TexHomormu. IIEJIBIO sBisercs
TEXHUKO-I)KOHOMHYECKOE obocHOBaHHUE 9KOHOMHYECKOH
9(p(EKTUBHOCTH BOCIUIAMEHCHHUS YTONBHOH IBUIM  IUIa3MOIL.
METO/Ibl. M3BecTHEI MeTOIB! CHIDKEHHS pacxofa MasyTa IIpH
C)KUTAHHU HU3KOCOPTHBIX YIJIeH: PEKOHCTPYKIHs TIOPENIOYHBIX
YCTpPOICTB; pa3fenbHOE M CMEHNIAHHOE CHXKUTaHHE YIS H
MIOACBETOYHOrO TOILIMBA — Ma3yTa; BBHICOKMH MOJOTPEB BO3IyXa U
MBUICBO3AYIIHON CMECH; YTOHEeHHe romoia u ap. OJHaKo JaHHbIE
METO/Bl HE peIIaloT NpoOJiIeMy COKpAaIeHHs pacxoja >KHIKOTO
TOIUIMBA, OCOOEHHO Ha CTAJUM PACTOIKH Komioarperata Taxke
COBMECTHOE CXKMIaHME YITISI U Ma3yTa yXyJIIaeT SKOJIIOrHYecKue
[I0Ka3aTeln KOTJIOB, ITOCKOJIBKY YBEIMYHBAETCS BBIXOJX OKCHIOB
a30Ta, Cepsbl, CoJepKAIUXCs B MasyTe. [y peleHns BHIIBICHHBIX
npobieM mpelaraeTcs IUIa3MEHHas TEXHOJOTHs, MpHMeHseMast
Juisl 0e3Ma3yTHOH PAacTONKU M MOACBETKU NbUICYrOJIbHBIX KOTJIOB,
OHa sBISIETCS OoJlee COBEPIICHHOH IO CPaBHEHUIO C APYTUMHU
(2NEKTPOXMUMHUYECKOH U My(]enbHOM), YTO JOKa3bIBACT TEXHUKO-
IKOHOMHYECKOE 000CHOBaHUE. PE3VYJIbTATBL IIpoekr
JIOCTaTOYHO YCTOWYMB K H3MEHEHHIO OCHOBHBEIX HCCIENLyeMBIX
napameTpoB. BiusHue usmeHeHus Haubosee BaKHbIX (PaKTOPOB HA
cpok okynaemoctu HexkputuuHbel. 3AKJIFOUEHME. Ilposenennoe
TEXHUKO-IKOHOMHYECKOE 000CHOBaHHE oKa3arenei
3 (heKTUBHOCTH MPOEKTa IPU Pa3IUYHBIX BapUAHTAX Pealn3alnu
JIOKa3bIBAaeT, YTO II0 BCEM pacueTaM MPOEKT MOXKHO CUMTaTh
aKTyalbHBIM B YCIOBUSX — IIOJMTHYECKHX U IKOHOMHYECKHX
CaHKIMIl, HampaBI€HHBIM HA  CHIDKEHHE  HCIIOJNb30BAHUA
YIJIEBOJOPOIHOIO CHIPbs [JIs IPOH3BOACTBA SHEPTHUH.

TennoBbie JJICKTPOCTAHLINH,
HOBBIC TCXHOJIOTHUH,
BOCIUTaMCHCHHEC HHa3MOﬁ,
LICHa TOIlIIMBA,
3KOHOMHYECKOEe 000CHOBAHHE.
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Ways of to use innovation
energy-efficient
technologies in the republic
of uzbekistan

The article scientifically founded ways to reduce costs based on the
“wireless electropneumatic brake” that is, energy-efficient
innovative technology that reduces the main energy raw materials in
the railway transport of Uzbekistan. Ways to reduce and increase
energy efficiency on the basis of digital information and
communication technologies are shown. Since currently very much
attention is paid to environmentally friendly technologies, this type
of technology is very environmentally friendly and safer than the
current type of brakes. While this type of brakes can qualify for
international standards. If their implementation takes several
months, the benefit of their implementation can benefit from the
year to the railway industry. Also was suggestions for increasing
energy consumption, due to the use of innovative technology, due
to reduction of fuel consumption in the railway network of the
country. As a result, it is possible to mobilize the quality of
production and service of new types of products through the use of
the energy necessary for consumption and other industries. Aim of
thesis. The purpose of the study is to analyze the current types of
brakes in railway transport and the offer of a new type of brake for
Uzbekistan Methods. The use of this type of brakes is more
effective than the current appearance. In this regard, a new type of
brakes is given and preliminary efficacy in high-quality and
quantitative terms is calculated. Results. Technical activation of
energy-efficient wagons from our country and increasing their
effectiveness can be introduced to wireless electro pneumatic
brakes to wagon go and passenger transport. It has the following
basic advantages: - reduction of the stop road to 15-70%; - 2 times
reduction of the longitude forces in the stopping; - increase their
service life by 25% decreased by 25% of brakes; - decrease in
damage to the brakes of wheels; - reduction of fuel and electricity to
5-8%; - rising by 20-25% of average movement; - reduction of
trains cycle time by 5-9%; - decrease in “Damage” to RELEs during
the stop process; - reduction of the range of technical inspections to
3-5 times; - removal of the limit one to the length of wagon go on
management trains. Conclusion. This will not only be short-term

Innovation, railway transport,
innovative technology, digital
technology, pneumatic brake,
wireless electro pneumatic
brake, energy-power.
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investment, which will have an intensive investment to increase the
technical and economic efficiency of existing equipment. Economic
effects an average will be more than 108 billion sum a year. The
organization has provided 100 billion sum in the number of years
since the 4" year. The amount of economic investments can be used
to purchase new freight wagons, to finance the purchase of new
freight wagons, to finance other investment projects. We will have
the opportunity to increase energy consumption, due to the use of
this innovative technology, due to reduction of fuel consumption in
the railway network of the country. As a result, it is possible to
mobilize the quality of production and service of new types of
products through the use of the energy necessary for consumption
and other industries. At the same time, it allows the prevention of
technological breaks in the wireless electro pneumatic brakes, as
well as the possibility of future electric brakes, as well as to
increase the goods and passengers to their destinations.
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DKcIepyUMEeHTaIbHbIE
HCCIIeIOBaHHS IePepabOTKH
TBEP/IBIX KOMMYHAIIBHBIX
OTXOJIOB METOZIOM ITUPOJIH3a

ITpoBecTn 3KCIIEPUMEHTANIbHBIE HCCIIEIOBAHUS JUISl TEPMHYECKOTO
anamm3a cMmecu TKO cpennero Mopdomormueckoro cocraBa u
OTHENbHBIX €€ KOMIIOHGHTOB IIPH DA3IHYHBIX CKOPOCTSIX
OKHCIIMTENBHOTO  NHPOJM3a  JUIi  OHpEAEIeHHs  CIocoOoB
noBbimeHuss  d¢dexruBHocTH  mepepaborkn  TKO  meromom
IHPOJIH3a U BBIOOpA PEXUMOB PabOTHl IMHUPOIU3HEIX YCTAHOBOK.
Onpenenuts BiusiHUE psija napamerpos (cocraB TKO, ckopocth
HarpeBa W Jp.) Ha KaueCTBEHHBI M KOJIMYECTBEHHBIH COCTaB

MTAPOJIN3HBIX Ta3oB. METO/BI: DKCHepUMEHTAIbHOS
uccnenoBanue npouecca numponuza TKO — mpoBoguioch €
UCIIOJIb30BaHUEM METOJI0B TEPMHUYECKOTO aHaM3a:

tepmorpaBuMerpuueckuii  anamu3  (TGA), muddepenunansHO-
ckanupytomas kainopumerpus (DTG), UK-Oypre criekTpockomnusi.
Jlnst  BBINONHEHWS  HMCCIENOBAaHMH  HCIONB30BaH  KOMILIEKC
CHHXpOHHOTrO TepMmuueckoro aHanmm3a NETZSCH, cocrosmuit n3
6noka tepmudeckoro anamuza STA 449 F3 Jupiter, cektpomerpa
UK-®ypre ¢ npucraBkoil nuddysnonnoro orpaxenus Tensor 27
Bruker Optics u 06i0oka HMITyJIbCHOTO TEPMHYECKOTO aHaIU3a
PulseTA. PE3VYJIbTATLHL: IlpoBemeHbl dKCrepHMEHTAIbHBIE
UCCIIeIOBaHNS  OKHCIHTeNnbHOro mmpommsa TKO  cpemuero
MOp(}OIOTHYIECKOro cocTaBa MPH Pa3IMYHBIX CKOPOCTSIX Harpesa.
Ilo pesynbraTaM SKCIIEPUMEHTOB OIpeZeNeHbl TeMIepaTypHbIe
JIMara3oHkl TIpolecca MMPOJIN3a ¥ CKOPOCTh IIOTEPH Macchl oOpasia
TKO, TtemoBbie 3()(GEKThI, CONPOBOKIAIONIKE 3TH IPOLECCHI, a
TaKKe COCTaB M 0O0BEMBI I'a30B, MOIYYAEMBIX IIPU OKHUCIUTEIbHOM
mupomse TKO B cpene ¢ cozmepxanmem kuciopona 1% mpnm
ckopoctsix HarpeBa 5, 10 u 15 °C/mun. Ilnponus mpu ckopocTu
HarpeBa 15 °C/MUH CONpOBOXIAETCS MEHBUIMM  TEIJIOBBIM
9¢(eKTOM U BEIXOZOM MEHee KaJIOPHIHOTo ra3a, 4eM HHPOJIH3 IIPH
ckopoctn Harpesa 5 n 10 °C/MuH, HO TIpH 3TOM B ITHUPOJTM3HOM Ta3e
BO3pAcTaeT CoAepXKaHHe MOHOIMKINYECKHX M MONHIUKIMYECKUX
apomaTudeckux yriesogoponoB. 3AKJIIOUEHME: Beinonnen
CHHXPOHHBIM ~Tepmuueckuii aHamu3 cmecn TKO  cpenmero
MOpPGOIOTHYECKOr0  COCTaBa B TPONECCe  OKHUCIUTENbHOTO
NMPOITI3a MPH CKOpOCTsX Harpepa 5, 10 u 15 °C/mun, B pe3ynpTaTe
KOTOpOTO IIOJTy4YEeHBI HOBEIE JaHHBIE O BBIXOAE JIETYYHX
COEIMHEHHH, O MAaKCUMAJbHOH CKOPOCTHM YOBUIM Macchl M O
TeMIepaType IHKOB  TEIUIOBBIACICHUS.  OKCIIEPHMEHTAIBHO
OmpesieNieHsl  COCTaB M O0BEMBI Ta30B, TMOIYy4aeMbIX IIpH
OKHCIIUTEITbHOM MIUPOIN3E cMecH TKO CpeiHero
MOpP(]OJIOrnYecKoro cocraBa IMpu CKOpocTsx Harpesa 5, 10 m 15
°C/muH.  Pe3ymbTaThl  OKCIIEpHMEHTANBHBIX  HCCIIEIOBaHHH
nupoinza TKO mpu pasnuuHbBIX CKOPOCTSIX HAarpeBa MOTyT OBITh
UCIIONB30BAHBl IS pacuera KOHCTPYKTUBHBIX M PEXHUMHBIX
rapaMeTpoB TEPMHUUYECKOro peakropa s yrunusammu TKO.

TBepable KOMMYyHaJIbHbIE
OTXOJbI, THPOJIN3,
TEPMUYCCKHIT aHAIN3,
terutoBoit addexr, UK-
CIIEKTPOCKOIIHS
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KOMHL}OTCpHaS{ CUMYJIAIUA
6romMopdHOro
Heliponporeccopa,
Computer simulation of the
biomorphic neuroprocessor

MmmynbcHble HEHpPOHHBIE CETH SIBIIOTCA Oonee OMOIOrHYEcKU
NPaBAONOAOOHBIME 1O  CPAaBHEHHIO C HE  HMITYJIbCHBIMU
HEHPOCETSIMH, HCIONb3yI0T MEHbIIee KOJIMYECTBO HEHPOHOB, HO
TpeOyIoT OonbIIero o6beMa MPOrpaMMHBIX BEIYUCICHUH. AHAIOTOB
pa3paboTaHHOrO 6uomopdHoro Helipompolieccopa HET.
BuomopdubIii Heliponpoueccop TIOCTPOEH Ha OCHOBE
MEMPHCTOPHO-AUONHOIO Kpocchapa, peanus3yrollero amnmnapaTHyio
HMITYJIbCHYIO HeHpoceThb, KOTopas KpoMe pEeLIeHUs] TPaIUIMOHHBIX
3ama4 00paboTkn MH(GOPMAIMH CIIOCOOHA BOCIIPOM3BOIUTE PaboTy
KOPTHKAJbHONH KOJOHKM Mo3ra wi e€ ¢parmenra. Ero
YHHKaJIbHOCTb COCTOUT B TOM, YTO OH IIOCTPOEH Ha OCHOBE
OpPHTMHAIBHON DIIEKTPHYECcKOoid OHOMOpGHON Mojenn HeHWpoHa U
SIBIAETCST OHMOMOPGHBIM €e M C TOYKH 3PEHHS BBHIIOIHCHUS
¢yHkunit  6uomopdHOH HeWpoceTH, CO3AaHHOH Ha OCHOBE
OpPHTHHAIBHON IIPOrpaMMHOM OuoOMOp(HOH Mojenu HeHpoHa.
IIEJIb. Ilenbio sBiseTcs YHCIEHHOE MOJACIMPOBAaHHE PaOOTHI
6uomMopHOro Helpornporeccopa, IOCTPOCHHOIO Ha OCHOBE
MEMPHCTOPHO-AUONHEIX KpoccOapax U COAEpIKAIIEro aNlapaTHyIo
HMITyIIbCHYIO HelipoHHyI0 cets. METO/IbBI. [lnst mpeoGpa3oBanus
BXO/IHBIX JIBOUYHBIX JAaHHBIX B UMILYJIbChI HCIIOJIb30BAIICh METO/BI
KOJHUPOBAaHUS B CPEIHIOI0 YacTOTy U B 3a[EepXKKH HMIIYIbCOB, a
TAKOKe OJHOBPEMEHHOTO KOJWPOBAaHUS B YaCTOTy M 3a/IepPiKKH
HMILYJIbCOB. Ipu o0y4yeHun anrnapaTHou HelpoceTn
HCTIONB30BANINCh IPaBUJIA ACCOIHMATHBHOTO CaMOOOydYeHHs Ha
ocHOoBe nonroBpeMeHHoi moreHnuanun (LTP) m moreHmmarmy,
3aBucUMOM  orT Bpemenun ummyiasca (STDP). YucnenHoe
MOJIETUPOBAaHHE IIPOLECCOB KOJUPOBAHHUS IIPOBEJEHO C ITOMOLIBIO
OpPHTHHAIBHON crenuamisupoBanHoil mporpammsel MDC-SPICE,
paspaboTtaHHOW U1 pacyera OOJIBIIMX 3JIEKTPUUECKHX CXEM,
COJIepIKAIMX MEMPUCTOPHO-AKOIHbIe KpoccOapbl. PE3YJIBTATBI.
C TIOMOIIBIO YHUCIEHHOTO  MOJECNHPOBAaHHS  IIOKa3aHa
paboToCrnOCOOHOCTh  BXOJAHOIO M BBIXOJHOIO  YCTPOMCTB
Heliporpolieccopa, a TakXkKe €ro anmapatHod Heifpocetu. B
pe3yibTaTe MOJEIUPOBAHUS CaMOOOYUYEeHHS IIOKa3aHa TeHeparust
HOBBIX AaCCOLMALMIl B almapaTHON HMITyJIbCHOM HEHpoceTH Ha
OCHOBE MEMPHCTOPHO-IHOJHOTO Kpoccbapa B OTIMYHE OT
aCCOLMAaTUBHOTO CaMOOOYYeHUs] B CYIIECTBYIOIIUX AaIIapaTHBIX
HEHpoceTsX C CHUHANcaMu Ha 0a3e JUCKPETHBIX MEMPHUCTOPOB.
MognenupoBanue —anmapaTHOW HeHpoceTH IIOKa3pIBaeT, 4To
Iapa3uTHBIC TOKY Yepe3 JTONOIHUTEIbHbIE SIEHKN 3aIIOMIHAOMeH
MaTpULBl Majbl M HE OKa3bIBAalOT CYIIECTBEHHOIO BIMSHUS Ha
peanu3alyio JIOKaIbHbIX MpaBuil camoody4enus. SAKJIIIOUEHHUE.
IlpoBeneHO  MOIEIMPOBAaHME  JNICKTPUUECKHX  CXEM  Y3IIOB
6uomopHOro  Heiiporpoueccopa, IMOCTPOCHHBIX HA OCHOBE
MEMPHCTOPHO-AUONHEIX KpoccOapoB. Bo Beex y3max 6rnomophHOro
Helipomporieccopa MPOAEMOHCTPHPOBAHBl BBICOKHE HHTETPAIHs
3JIEMEHTOB U 3HEProd(GeKTHBHOCTD MO CPABHEHUIO C U3BECTHBIMH
HeHpomnpoIeccopaMi U OTJENBHBIME MaTpulamu. B oTimume ot
HEHpOIpOIIeCCOPOB  HAa  NPOCTBIX  HelipoHax  OmMoMopdHBIH
Heliponporieccop JaeT BO3MOXKHOCTh IPUHUMATh PEIISHUs He
TOJBEKO Ha OCHOBE 3apaHEe 3al0)KEHHBIX ACCOLMAIMH, HO M Ha
OCHOBE HOBBIX acCOIMAIH, (POPMUPYEMBIX B IpoIiecce 00paboTKH
CHTHAJIOB B JUHAMHUYHO MEHSIOIIUXCS ycHIoBHsX. Ilo-cymiecTBy
TIPEJICTABICHHBIH  HeHpomporeccop  SIBISETCS  MPOTOTUIIOM
KOMITBIOTEPOB HOBOTO ITOKOJEHHUS, SBILIIOLNINXCS HOCHTEISIMH
HCKYCCTBEHHOT'O MHTEILIEKTA.

buomopdubIii
Heifpomnporeccop;
CreHATM3IPOBAHHAS
nporpamma MDC-SPICE;
MOJIETHPOBaHKEe 00pabOTKU
nHPOPMALMH; KOJUPOBAHHE H
JIeKOMPOBaHHE NH(POPMALIHH;
anrnapaTHas HeMpoceTb;
ACCOLMATHBHOE
camMo00y4eHHe.
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Development and research
of protection of the current
measurement circuit of a
resonant test device

DC/DC converters are widely used in transport systems. They are
used in aircraft power systems, More Electric Aircraft (MEA),
hybrid and electric vehicles. DC/DC converters widespread use is
due compactness, versatility and high efficiency. However, pulsed
energy conversion generates electromagnetic interference. LC
filters are used to smooth out the ripple of the output voltage. LC
filters are installed at the input and output of buck and boost
DC/DC converters. The inductance and capacitance of the filters are
selected based on the operating frequency of the converter. The
filters inductance and capacitance are selected in such a way as to
provide high efficiency with low weight and dimensions. However,
the operating frequency of the DC/DC converter is limited by the
properties of the semiconductor switches used in it. Therefore, a
further reduction in the weight and size of the filters is possible due
to the deep integration of the elements used in them. This property
is possessed by the multifunctional integrated electromagnetic
components (MIEC) investigated in the article. PURPOSE. The
purpose is to study the amplitude-frequency characteristics of the
MIEC and the attenuation coefficient of the common-mode signal
and compare its parameters with a classical LC filter with the same
weight and dimensions. METHODS. Authors carried out
experiments to represent the exact equivalent circuit of the
investigated MIEC with aim at obtaining its parameters as a four-

Breakdown, insulation test,
test current, diodes,
overvoltage, high voltage test
set, test object, resonance
(poGoit, ucnsiTanne
H30JI1IUH, HMCIBITATEIbHBIA
TOK, JTHMOJBI, IIOBBINICHHOC
HaIpspKEeHUE,
BBICOKOBOJIbTHAsA
HCHObITaTC/IbHAS YCTAaHOBKA,
UCTIBITYEeMBIi 00BEKT,
Ppe30oHaHc)
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pole device in the A-parameters at different frequencies. Then,
various MIEC equivalent circuits were considered and the most
accurate one was selected. After that, the cutoff frequency of the
filter was calculated on the basis of the investigated MIEC. MIECs
amplitude-frequency characteristic was obtained. The attenuation
coefficient of the common-mode signal was calculated. The results
obtained are compared with those of an LC filter with similar
weight and dimensions. RESULTS. As a result of the studies, an
exact equivalent circuit of the investigated MIEC was obtained. Its
parameters were calculated as a four-pole, and its properties for
suppressing electromagnetic interference were compared with the
properties of a classic L-shaped LC filter. CONCLUSION. MIEC
has a better frequency response, a higher common-mode signal
attenuation coefficient compared to an LC filter with similar weight
and dimensions. Thus, a decrease in the DC/DC converter weight
and dimensions is possible due to the use of MIEC.
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Estimation of the power
flow parameters in open-
loop distribution networks
based on feedforward neural
networks (Orenka
1apaMeTpoB peKUMa
Pa3OMKHYTBIX
pacnpeaeInTEIIbHBIX cerel
Ha OCHOBE UCKYCCTBCHHBIX
HEHPOHHBIX CeTel PSMOTro
pacnpocTpaHeHYs)

Calculations of steady states of distribution networks of different
voltage classes are among the tasks whose solution is important
both in their design and in their operational control. In this case, one
of the main results of the steady state calculation is the voltage of
the nodes of the distribution network. To solve the problem of
calculating the steady states of distribution networks, iterative
methods are usually used, which places increased demands on them
in terms of speed and reliability of results under any operating
conditions. Taking this into account, this article presents models for
estimation of node voltage based on various types of artificial
neural networks of direct propagation, the application of which
makes it possible to increase the speed of estimates. The
verification of the theoretical statements is carried out on the
example of real circuits of 6-10 kV distribution networks. (Pac4erst
YCTaHOBUBIIUXCSA PEXKUMOB B pacrpeaeInTEIIbHBIX CeTAX
Pa3IMYHOro KjlacCa HANPsKCHUA NOPUHAMLICKAT K YUCITY 3aaad,
PEIICHUE KOTOPBIX HMEET BaXHOE€ 3HAYEHHUE KakK TIIpU HX
TIPOCKTUPOBAHUU, TaK U MPU UX OIEPAaTUBHOM YIIPABIICHUU. le/[
3TOM OJHUMH u3 OCHOBHBIX PE3YIBTATOB pacdera
YCTaHOBUBILIETOCS pexumMa SABJIACTCA HapsKEHUA y3J10B
paCHpeL{eﬂHTCHBHOﬁ cern. Kak IpaBujio, Ui PEHICHHUA 3aJadu
pacyera YCTaHOBMBIIMXCS PEKHMOB pPAaCIpEIEIUTEIbHBIX ceTei
HCIIOJIB3YHOTCA UTEPALlMOHHBIC MECTO/bI, qTo NPpEABABISIET
TIOBBIIIICHHBIC TpeGOBaHM}I K HHM, B IIJIaHC GBICTPOHeﬁCTBHﬂ u
HaJIOKHOCTUH  MOJIYYEHUs] pE3yJbTaToB B JIOOBIX  YCIOBHAX
SKCIUTyaTalluu. VuureiBas JAHHOE€ B CTAaThC NPEACTABJIICHBI MOACIIN
OLCHOK HaIIpsOKEHUsST Y3JIOB Ha OCHOBE pa3jIMUHBIX THIIOB
UCKYCCTBEHHBIX HEHPOHHBIX CETeH MPsAMOro pacupoCTpaHEHHs,
HCIIOJIb30BAaHUEC KOTOPBIX TIO3BOJISIET TIOBBICUTH GBICTpoTy
BBITIOJTHACMBIX OIICHOK. Anpoﬁaum{ TEOPETUIECKUX yTBep)K}IeHI/Iﬁ
BBINIOJIHEHA HA MPHUMEPE pEAIbHBIX CXEM pacIpeieIUTEIbHbIX
cereit 6-10 kB.)

Open-loop distribution
networks, steady state
calculations, feed forward
artificial neural networks,
cascade neural network,
perceptron (Pa3oMkHyTbIE
paclpenenuTenbHbIe CETH,
YCTaHOBUBIINECS PEKUMBIL,
HCKYCCTBEHHBIEC HEHPOHHBIE
CETU IIPSMOr0
pacnpoCTpaHeHus, KacKaHas
HEWPOHHAs! CETh, IIEPLENTPOH)
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TloBblenne
addexTuBHOCTH
TEIUI00OMeHa IIPSIMOTOYHBIX
YTHITH3AIHOHHBIX KOTJIOB Ha
OpraHUYEeCKOM
TEeIUTOHOCHTEIIe

B nacrosee Bpems terutoanextpoctaniuu (TOC), paboraromiue
no 1ukiay PeHkMHa J0ocTaToyHO pacmpocTpaHeHbl. OpraHuyecKuit
muka Penxnna (OLIP) paboTaer mo ToMy ke IPHHIUITY, 9TO U
KJIACCHYECKHM IMKI PeHKnHA ¢ BOJOH B Ka4eCTBE TEIJIOHOCHTEIS.
OCHOBHBIM OTJIHYMEM OPTaHHYECKOTO TEIIOHOCHUTENS OT BOJBI
SIBJISIETCSI HHM3Kas TEMIeparypa KHIIEHHs, KOTOpas IO3BOJISIET
BBIPa0aTBIBATh TApPBI TEIUIOHOCHUTENSI TIPH OTHOCHTENBHO HH3KHX
rmapaMeTpax — HMCTOYHMKA  TEIWIOTH. B maHHOM — pabore
paccMatpuBaeTcs TpoOiieMa HCCIEIOBAaHHS TEIUIOOOMEHa IIpH
KMIIEHUM B MPAMOTOYHOM  YTWIM3AIMOHHOM  KOTIE  Ha
opranudyeckoM  temnonocutene.  Lens.  Ilenpto  ganHOroO
UCCIIEZIOBAHUS SBJIAETCS IOJTYyYEHUE YHCICHHOM 3aBUCHMOCTH,
MO3BOJISTIONIEH  pacCUMTHIBATh KOI(QQUIMEHT TEIUIOOTHAYH BO
BpeMsl KUIEHUS] OPTaHUYeCKUX TEIUIOHOCHTENeH M yJHThIBaIOIIEeH
n3MeHeHne Kod(QHIMeHTa TEIUIOOTAAaYd 10 JUIMHE TPYOBI
ucnaputens. Meroasl. MccnenoBaHue NMpOBOJMIOCH C MOMOIBIO
YHUCICHHOTO MOJICIUPOBAHMUS B MporpaMMHOM Komiuiekce ANSYS.
UYucneHHast MOJeb CO3/1aBajach Ul JABYX BapHaHTOB pacyéToB U
IpencTaBiIsieT co0Ooi  MCHapuTellb B BHIE IIOCIENOBATEIbHO
COCIMHEHHBIX MapalIeNbHbIX TPYO I HCCIEeNOBAHUS Pa3ielIeHUs
MapOXMIKOCTHOM CMECH Ha KPHUBOJIMHEHHBIX ydyacTkax |
VIPOWIEHHYI0 MOZENb B BHAE MpPIMOrO ydacTka TpPYOBl mis
HCCIIeJOBAHMS M3MEHEHUs Kod(dHUIueHTa TemIooTAauy Mo ANUHEe
TpyObl. UHCIIEHHOE MOJIENMPOBAHNE BBINOIHEHO JUIS JHAaIa3oHa
WU3MEHEHUS  ONpPEENIONIUX  IapaMeTpoB, COOTBETCTBYIOLIMX
pealbHBIM TEMIIEPATypHBIM DPEXKHMAaM DHEPreTHIECKHX MapOBBIX
KOTJIOB M YCIIOBUSIM peau3allud YTHIM3ALUM TEIUIOTHl B
YCTaHOBKAxX, paboTaloOIUX MO OpraHMYecKOMy LUKy PeHkuHa.
PesympraTel. B pesyabrare mccrmemoBaHus OblIa  IIOTydeHA
BU3yaJbHAsl KapTHHA paclpenelieHHs MapoBoil (asbl, U3 KOTOpon
BUJIHO, YTO HCCIEAYEMYIO TEIZIOOOMEHHYIO IOBEPXHOCTh MOXKHO

Koaddpuuuent remnoornauu,
TEII000MEH, KpUTEepUalIbHOE
ypaBHEHHE, OpraHnIeCKUH
ki PeHkuHa, HCapuTens,
MPSIMOTOYHBIH KOTJIOATPETar,
HU3KOIOTCHIMAbHAs
TEIUIOBAst SHEPTHSI.
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YCIOBHO  pa3ieNMTh Ha  JABe  OOJACTH:  MHTCHCHBHOTO
mapooOpa3oBaHus U 00JIaCTh, B KOTOPOH CTENEHb CYXOCTH Iapa
N3MCHSETCST HE3HAYMTENbHO. AHAIM3 M3MCEHEeHHs KoddduumeHra
TEIUIOOTAAYM MO [UIMHE TEIUIO0OMEHHOHW MOBEPXHOCTH MO3BOJIHI
c/ieaTh BBIBOJ, YTO TEIUNIOOOMEH BO BTOPOi 00JIACTH SABISETCS HE
s¢¢extnBHbM. Ha OCHOBaHMH pE3yJIbTATOB HCCICHOBAHUS OBLT
C/IeTIaH BBIBOZ O HEOOXOAMMOCTH MHTCHCH(HKAINK TEIUI0OOMEHa.
BeljeneHHbIl  1uUana3’od 00JIACTH C BBICOKOW HMHTEHCUBHOCTHIO
TEIUI00OMEHa MOKa3all OTHOCHTENBHO HEOONBLIYIO [UIMHY TPYOBI, B
mpenenax — KOTOPOW — HAONIOZAIOTCS  BBICOKME — 3HAYCHUS
KodhduUneHTa TEIIOOTAaYH, B CBSI3M C 4YeM JalbHeiliee
HCCIICZIOBAHMS TEIUIOOOMEHA IMPOBOAMIOCH HA IPSIMOM Y4acTKe
ucnapurens. 3akiaoueHue. B pesynbrare 06pabOTKH MMOITYYEHHBIX
JAHHBIX OBLIO TOJydYeHO oboOIuaroniee ypaBHEHHE Ui pacyera
JIOKaJIBHOTO 3HaYeHMs K0d((HIMEHTa TEIUIOOTAa4YN TIPU KUIICHUI
OPraHUYEeCKOro TEIUIOHOCHTENS B TPyOE HCHAPUTENs YCTAaHOBKH
OLIP.
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Using Big data in Smart
cities transportation systems

OCHOBHBIM OTIHYHEM «YMHOTO TOpOJa» OT OOBIYHOTO SIBIISETCS
HCIIONB30BaHUE OOJIBLIOrO KOJIMYECTBA JAHHBIX O HACEICHHMH M
YIOBICTBOpEHUs] MOTpeOHOcTell ropokaH. Taxum  oOpasom,
yhopaBieHHe OONBIIMMH JAaHHBIMH  SIBISCTCS HPHOPHTETHBIM
HanpaBJeHUEM MPH pealu3alid KOHUEHNIUH «YMHBIH Tropomy.
IMepexox ropona Ha ypoBeHb «YMHBII TOPO» MPEACTABILET COOOH
CJIOXKHBIH COIMATBEHO-TEXHHYIECKH IpOIecc: BO-NIEPBHIX, HEePEX0o
BKJIIOYAET B ce0s TEXHUYECKUE U TEXHOIOTUUECKUE H3MEHEHHs, BO-
BTOPBIX, T.K. TOPOX SIBIICTCSI COLUAIBLHOM CHCTEMOMH, TO JaHHBIA
IPOIIECC  PACCMATPUBAETCA C TOYKH 3DPEHMS  IIOJIb30BaTElCH,
KOTOpble BJIMSIOT HA pPAa3BUTHE OTIEIBHBIX BHIOB YCIYyr U
YCTPOICTB UX IpefocTaBlIeHus. B naHHOM cTaThe paccMaTpUBaeTCst
nporecc U(pPOBU3ALNY TOPOJia U TPAHCIIOPTHOH MHPPACTPYKTYPHI
B uacTHOCTU. Takke B JAQHHOW CTaThe MPEICTABICH IUIAH
ONTHUMH3ALHUU (PYHKI[MOHUPOBAHUS TPAHCIIOPTHOIl CHCTEMbI IPH
HCTIONB30BaHNK ~ OONBIIMX  JaHHBIX, Oyarojapss  KOTOPOMY
peanusalus NpOeKTa YINPOLIAeTCs: HHTErpalus JaHHBIX, 3aIlyCK
MHJIOTHBIX IPOEKTOB, CO3/IaHHE HOBBIX MHCTPYMEHTOB U 00yueHHE
KaZpoB ITIPOHUCXOIT B KOHTEKCTE YETKOrO BHICHMS KOHKPETHOW
uenu. L{EJIb. Lenbio sBisieTcst ontuMu3anusi GpyHKIHOHAPOBAHHS
TPAHCIOPTHOW  MHQPACTPYKTypbl ~ Tropoja  Ipd  [OMOLIU
ucnone3oBanus Oonpmmx ganHeiX. METO/IbI. Pasnuunsie oTpaciu
9KOHOMHUKH HCIIOB3YIOT OOJbIINE JaHHbIE U1 ONTHMM3ALHUU
MPOLECCOB IPOHM3BOACTBA M pEalU3allMd YCIYT, OTCIEKUBAHHS
TeHAEHLMH W HAIpaBICHUH Pa3BHTHS, 3aIlyCKa HOBBIX HPOIYKTOB,
paCIIUpEHHs] CIEKTpa OKa3bIBAEMBIX YCIYT, IIPUBJICYECHUS HOBBIX
noTpeduTeNnel 1 NPHHATHS PA3IHYHBIX CTPATETHYECKUX pPelICHHUIL.
UToOBI TOCTPOHMTH MOZENb, ONTHMH3HPYIOIIYIO, HalpuMep,
PEeXUMBI NIEPEBO30K MACCAXKUPOB, KOMIAHUU B cepe TpaHCIOpTa
notpedyeTcss MHTErpupoBaTh IIHPOKUH CHEKTp HHpOpMAaLUH O
IacCakupax, MX MeCTe JKHTEIbCTBA/PabOTHl M JIOMOIHUTEIBHBIX
MepeMeIleHui, 3aTpaTax Ha OCYIIECTBICHHE MEPEeBO30K H T.H.
TpancropTHass KOMIAHHS MOXET OOBEAMHUTH HHGOPMAIMIO O
Tapudax B pexxuMe peaJbHOro BpeMeHH, naHasle GPS u moroxsl, a
Taloke II0Ka3aTelH IIPOU3BOAUTENBHOCTU TPyAa COTPYIHHUKOB,
4yToOBl ~ NpENCcKa3aTh, KaKWe MapupyTtel Oyayr HauOoree
nomynspasl. PE3YJIBTATBI. TlpencraBnen npumep paszpaOboTKw
MPOEKTa TPAHCHOPTHOH YCIOYTH Ha OCHOBE HCIONB30BAHHSA
Oompmnx  ganHbix.  3AKJIFOYEHUE. PaspaGotanHblii  npu
HCTIONB30BAaHUM OOJNBIINX JaHHBIX IUIAaH MPOEKTa IT03BOJIIET
YHOPOCTUTh €r0 peaju3alyio: HHTerpalus [aHHBIX, 3aIyCcK
MHJIOTHBIX MPOEKTOB, CO3JaHHE HOBBIX HHCTPYMEHTOB U 00ydueHHE
KaZIpoB TIPOHUCXOIT B KOHTEKCTE YETKOTO BHICHMS KOHKPETHOW
nend. OJHUM K3 KIIOYEBBIX NPEUMYIIECTB OOMBIINX ITAaHHBIX U
AQHAIUTUKKU SIBISETCS AETAJbHOE PACCMOTPEHHE  Pa3IHYHBIX
KOMITOHEHTOB ITPOEKTa IIPH €T0 pa3paboTKe M peali3aliu.

Smart cities, transportation
systems, Big data, Internet of
things, traffic management,
smart technologies,
digitalization, intelligent
transport systems, transport
services
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Electromagnetic calculation
of tensioners for winding
small wires

The main component of wire tensioning devices for small cross-
sections is a tracking system with levitation screens, which allows
to accurately stabilize the tension forces of wires during the
winding operations of the coil manufacturing. To study the
characteristics and calculate the main parameters of the tracking
system, a mathematical model has been developed that considers
the displacement, overheating temperature and current density of
the levitation screen. The thickness of the working air gap and the
dimensions are determined by taking into account the depth of
penetration of the electromagnetic wave into levitation screen. The
relationship between the parameters is established, which is
presented through generalized functional dependencies. It clearly
shows the relationship between changing in size and the
dimensionless magnitudes of the magnetic circuit and the ways to
determine the optimal parameters of the tracking system. The

Tracking system, tensioning
devices, levitation screen,
master transducer, receiving
transducer, mathematical
model, generalized functional
dependencies, screen and
magnetic circuit dimensions.
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tension of tape or length-measuring materials is one of the main
technological parameters that determine the quality characteristics
of products obtained by the winding method in the electrical and
other industries. The absence of friction between the elements of the
tracking system with levitation screens (TSLS) and the
unambiguous dependence between the output and input signals are
undoubtedly the advantage of the proposed tension existing
alternatives. PURPOSE. Development of mathematical model and
an algorithm for calculating the tracking system. METHODS. A
mathematical model of the tracking system. Determination of the
main parameters and investigation of the relationships between the
parameters, RESULTS. Magnetic systems have the same
dimensions. The constancy of the current leads to the constancy of
the lifting force acting on the power line. The steady-state values of
the overheating temperature of the excitation windings and power
lines and converters depend on the current. The magnetic field in
the working air gap between the parallel rods of the magnetic circuit
is homogeneous and is considered under following conditions:
ma=b/a=1,6; mc=b/c=1,6. The currents and voltages are sinusoidal,
the magnetic resistances of the steel sections are negligible in
comparison to the magnetic resistances of the air sections.
CONCLUSION. To study the characteristics and calculate the main
parameters of the tracking system of the tensioning device, a
mathematical model has been compiled which takes into account
the displacement, overheating temperature and current density of
the levitation screen. The thickness of the working air gap, the
dimensions taking into account the depth of penetration of the
electromagnetic wave into the levitation screen and the magnetic
scattering of the magnetic circuit are determined. The obtained
formulas take into account the parameters specified in the technical
requirements for the design of a tracking system with levitation
screens. The relationships between the parameters are established
and generalized functional dependences of the parameters on a
number of dimensionless quantities are obtained. The optimal
values of the dimensions of the levitation screen and the magnetic
circuit depend on the values of the current in the excitation winding
and the dimensionless values of the magnetic circuit.

23

AHanu3 O4YUCTKU BOJBI HA
KOMOUHHpOBaHHEIX BITY
TOC V-
CIEKTPOPOTOMETPHIECCKUM
METOZIOM

Pestome: DOkcruryaranms 1aporasoBbIX YCTaHOBOK — COIJIACHO
TpeOOBaHUAM (GHUPM JIMIEH3UATOPOB IPENbSABISIET BBICOKHE
TpeOOBaHUA K KayecTBY IHTaTeNbHOH Bombl. Ha sHeprermueckux
OpeNpusITHAX B HACTOsIEe BpeMs A OYHCTKU U IOATOTOBKU
HCXOJHOW BOJBI HAIIUTH IIHPOKOE IIPUMEHEHHEe KOMONHUPOBaHHbIE
CXeMBl BOJIOIIOJIOTOBKHM, Ha OCHOBE OapoMeMOpaHHBIX U
HOHOOOMEHHBIX MeTooB. TemsoBble craHuumu npu Bope I[II'Y
myTeM HaJICTPOHKH, TIepexXomsT Ha PEKOHCTPYKIIUIO
«TpaJuIOHHEIX» cxeM BIIY. IlpuMeHeHHe HaHHBIX CXeM TpeOyeT
TIIATENBHOTO  KOHTPONA  (M3UKO-XUMUUYECKUX  IOKa3aTeneH
teroHocutens.  Lens:  Ilenpro  sBisercss  mMcciieoBaHUe
TEMJIOHOCUTENs] Ha  KaxaoMm  drtame ouuctkn BITY ¢
«TPaAMIIMOHHOW» TEXHOJOTMEeH Ha OCHOBE HOHHOTO OOMEHa M
KOMOWHMPOBaHHBIM MeTozioM Ha aeiicTByromux TOC B 1. Kazanm.
Meronsl: Ha ceropHsmHMiA JeHb METO/BI aHaNINW3bl OCHOBAaHBI HA
TUTPUMETPUUECKUM CIIOC00e, KOTOPhI HMMeeT BLICOKUN ypOBEHb
MIOTPEIIHOCTH BBHY YEJIOBEYECKOro (haKkTopa, O3TOMY Ha CMEHY
NPUXOMAT  aBTOMAaTHU3HPOBAaHHBIE  CHCTEMBI,  TakHe  Kak
cnekTpodoToMeTpudecKuii aHanu3. B aHHOM HMCCleOBaHMU
UCTIONB30BaH MeTox Y ®D-CIeKTpocKonuy, sl 0onee TOYHOrO
OIpE/IENIEHNs OCHOBHBIX ITOKa3aTeneill KauecTBa TEIJIOHOCHUTENS
MOATOTOBICHHOTO  «TPaJULUOHHOI» TEXHOIOTHEeH Ha OCHOBE
HOHHOTO OOMeHa ¥ KOMOMHHPOBAHHBIM METOJOM. Pe3ynbTaThl:
IIpoananu3upoBaHbl ¥ MOJNY4YEHBl pPe3yJbTaThl —MOKasaTeneit
KauecTBa TEIIOHOCHTENS CIEKTPOMETPHYECKHM METOAOM Ha
KaxgaoM osrtane ounctku BIIY B ¢mmmamax AO «Tarsmepro»
Kazanckoii TOII-1 ¢ «TpaJuLMOHHOM» TEXHOIOTMEH Ha OCHOBE
noHHoro oomena u Kasanckoit TOL[-2 KOMOMHUPOBAHHOW CXEMBI
BOJIOTIOATOTOBKH, HAa OCHOBE 0apOMEMOpaHHBIX M HOHOOOMEHHBIX
MeTo[0B. 3akitoueHue: Ha HEKOTOpBIX CTagMsAX  OUYMCTKH
BBIBICHBI IPEBBINICHHS MO psAgy IIOKasaTelell KadecTBa
TeroHocuTenss. OnucaH psj  MEpONpUSATHH 10  yCTPaHEHHIO
TPUYMH NPEBBILCHNS U YIYIIICHHUs Ka4eCTBa TEINIOHOCUTEIISL.

TerioBble AIEKTPUYECKUE
CTaHINH,
BOJIOIIOJTOTOBUTEIILHAS
YCTaHOBKA, OYMCTKA BOJIBI,
CHEKTPOPOTOMETPHS
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Integration of Electric
Vehicles in the Distribution
Network to Solve the
Integration Problem of
Renewable Energy Sources.

This article researches and economically analyses the method of
switching from a vehicle to a network, which is considered to be
used to solve the problem of fluctuations caused by the integration
of renewable energy sources into the network. The aim of the
research. The aim of this study is to analyze the Integration of
Electric Vehicles into the Distribution Network to solve the
integration problem of renewable energy sources. Methods. For
understanding the effects of the electric vehicle integration process
on the electrical network in the process of participating renewable
energy sources, mathematical and computational models were
suggested by the authors. Results. In order to solve the integration
problem of renewable energy sources, «Matlab Simulink» and
«SimPower Systems» programs were used for the mathematical and
physical analysis of the Integration Process of Electric VVehicles into
the Distribution Network. Conclusion. The study realized the three
scenarios in which renewable energy sources contribute to the grid
to varying degrees. Production profiles of energy sources were
created using the total capacity values that given by the authors. In
the applied example, it is assumed that only wind and solar energy
sources are used in the network.

Electrical automobiles,
renewable energy, energy
quality, storage systems,
vehicle to grid, state of charge,
fossil fuels.
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TeXHOIOruK BOJO- U
pecypcocOepexeHus B
GOJIBLION JHEPreTUKe

DOHepreTuka SBISCTCS OJHOH M3 CaMBIX PECYpCOEMKHX OTpaciei
MPOMBILUIEHHOCTH. PaboTa 3HEProTeXHOJIOrMYECKUX CHCTEM,
MPOU3BOJAILUX TEIUIOBYIO U 3JIEKTPOIHEPIHIO, COIPOBOXKIACTCS
HCTIONB30BaHUEM OOJBIIOr0 KOJNMYECTBA IIPUPOAHOH BOABI H
cOpOCOM  3aCOJICHHBIX  JKMJIKHX OTXOJOB  PA3HOTO  YpPOBHS
3arps3HEHHOCTH, YTO YBEJIMYMBACT JKOJOTHMYECKYIO HArpy3Ky Ha
PETHOH M yXy[IIaeT COCTOSHHE BOXHOro OacceiiHa. Bce Gombluee
NpU3HAaHWE B  MHPOBOH  dHeprermke  momydaior  TOC,
XapaKTEePU3YIOIUEC MUHUMAIIBHBIM IOTPEOJICHUEM CBEXEH BOZbI
u copocom xuakux orxonoB. LIEJIb. Lensto siBiseTcs pa3paborka
TEOpeTHYeCKoe 0OOCHOBaHUE M pa3paboTka pecypcocOeperarommx
TEXHOJIOTHH TIPH CO3JaHUM MAJOCTOYHBIX MAJIOOTXOIHBIX U
3aMKHYTBIX ~ CHCTEM  BOJOINONB30BAaHUS HA  HPEINPHUSTHAIX
SHepreTukH peruona PecnyOnuku Tatapcran. METO/IbI. Mertoast
(DU3MKO-XMMHYECKOTO  aHajinW3a,  anpOOMpPOBAHHBIE  METOIBI
MaTeMaTHYeCKOr0 MOJEIUPOBAHUS XUMHUYCCKHX PABHOBECHH B
MHOrOKOMITOHEeHTHBIX ~ cpenax. PE3VIJIBTATBI. PaspaGoransl
TEXHUYECKUE PELICHHUs U IOJIy4e€Hbl KOHKPETHBIE PE3YJIbTAaThl IO
COKpAIEHHIO YAEIBHOTO Pacxoa PecypcoB U CHIDKEHHIO o0beMa
BBICOKOMHHEPAJIN30BAHHBIX CTOKOB Ha KPYITHBIX
SHeproupeanpusTusax peruona PT, paboTaromux Ha ra30-Ma3yTHOM
tormBe — Kaszanckux TOI-1, TOIL-2, TOII-3, HikHekaMcKoii
TOII-1, Habepesxxnouenuunckoit TOLI. BBIBO/IBI. IpencrasieHbt
MAJIOCTOYHBIE ~MAJIOOTXOJHBIE TEXHOJIOTMU  BOJOIOJIb30BAHMS,
paspaboTaHHBIE JUISi KPYMHBIX 0OBEKTOB 3Hepretnku. Hambomee
NEepPCHEKTHBHBIMH W COBPEMEHHBIMH  IOKa3bIBAalOT  cels
MeMOpaHHBIE METOJbl U HX Ppa3IUyHble KOMOWHALMM, a TaKKe
MEpONPHUSTHS, CHOCOOCTBYIOIIME MOBBIMIEHHIO KO3 HIMEHTA
BOJIO- M pecypcoo00poTa Ha CTAHIHUSIX.

MainocTo4Hsie,
pecypcocoepexenue, TOC,
HyJIeBOU cOpoC, yTHIN3ALHS,
nepepadoTKa 0TX0J0B
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duzuyeckue Mporecchl B
BaKyyMHBIX BBIKITIOYATEISX
MPU BO3HUKHOBEHHU
KOMMYTallMOHHBIX
nepeHanpsuKeHUI

LEJIb: Paccmotpers npoOsieMy CHHXKEHHsS BBICOKOYACTOTHBIX
NepeHanpsKeHUH, BOZHMKAIOIIMX B JIyTOTacHTENBLHON KaMepe
BaKyyMHBIX BBIKJIIOUaTelNel, paccMOTpeB (hH3HUECKUe MPOLECCHL, B
YAaCTHOCTH MHOTOKpATHbIE OBTOPHBIE 3aXKUTAHUS DIEKTPHIECKON
JIyTH, Hen30eXHO Bo3HHKatomue npu kommyrarun. METO/IbI: B
JaHHO# pabore ¢ momompio mporpammbl MatLAB Simulink
co3laHa HMUTAlMOHHAs MOJENb BAaKyyMHOTO BBIKJIIOUATENs,
TIPOBE/ICHa TIPOBEpKa €ro paboTel B BHUPTYallbHO CO3JaHHOM
anektpudeckoil cetn 110/6 kB cocrosimieii n3 HCTOYHHKA MUTAHHS
U CHJIOBOrO HEHarpyXeHHOro Tpancdopmaropa. B mocnencrsuu,
JUISL OLICHKH BIIMSTHUS BENIMYMHBI TIEPEHATPSKEHNS, BO3HUKAFOIIETO
IpH KOMMYTaIlMM KOHTAKTOB  BBIKITFOYATENs, KOMITbIOTEpHAs
Mozienb Oblla JOMONHEHa MMHTALMOHHOM MOZIENbI0 HEIHHEHHOro
orpannuutens nepenanpsbkenns.  PE3YJIBTATBI: Ilomyuens
OCIMJUIOTPAMMBI ~ HaNPsHKEHHS ¥ TOKOB BO3HMKAIOMINX TIPH
KOMMYTAllM¥ BaKyyMHBIX BBIKIIOuateneu, ams tpex ¢as: A,B,C,
MoJenupyeMoit  anektpudeckoi cerd. Ilyrem BBeneHUs B
SNIEKTPUYECKYI0 CeTh MOAeNell CHIOBBIX  TPaHC()OPMATOPOB
pa3IMyHOM HOMHHAIBHOM MOIIHOCTH, IIOJyYeHa 3aBHCHMOCTH
BEIIMYMHBI TIEPEHANPSHKEHNs OT MOIIHOCTH TpaHcdopmaropa.
IlpoBesieH aHaNM3 OrpaHUYCHMS] BEIMYMHBI IEPEHANPSIKEHUS C
TOMOIIBIO  HEIMHEHHOro  OTPAaHUYUTENs  MepeHanpshKeHUuil.
3AKJIIOYEHHUE: B pabote nmomydeHsl JaHHbBIE, COOTBETCTBYIOIINE
(u3nyecknM  mapaMeTpaM, BO3HHKAIOIMM TIpH  OTKITFOYECHUH
HEHarpy)xeHHbIX  TpaHcopmatopoB 110/6 kB  pasnuunoit
MOIIIHOCTH, BaKyyMHBIM BBIKIIOYaTeneM. JlaHHBIE IIONYYEeHBI B
MMHTAIMOHHOW MOJIEIHN 3JIEKTPHYECKOH CETH, BKIIOYAoNIeH B ceOs
TpaHcdopmarop, NHHUHM HdnekTporepenaun 110 kB u 6 kB.
Pe3ynbTaTl  MMEIOT  COOTBETCTBHE C  OKCIIEPUMEHTAIBHBIMH
JIAHHBIMH,  CPaBHEHHBIMH _ C  JIUTEPATYPHBIMH _ MCTOYHHKAMHU.

BakyyMHbIe BBIKITIOYATEIH,
BBICOKOYACTOTHBIC
HepeHanpsHKeHHMsI,
MMHTALHOHHAS MOJIEIb,
OCLHIUIOTPaMMBbI HATIPSKEHHUSI
1 TOKOB, TpaHc(hOpMaToOp
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Harmsnao mokasaHo, 4TO KaXKIO€ OTKIIOYEHHE HEHArpy)KCHHOTO
TpaHc(opMaTopa COMPOBOXKIACTCA HMOBTOPHBIMU  3aXKMTaHHUAMH
OyTd ¥ BBICOKOYACTOTHBIMH IICpEHANPSDKCHUSAMHU. Bemmumna
NEPCHANPSKEHUs]  HEJIMHEHHO  BO3pacTaeT C  yBEJIUYEHHEM
MOIIHOCTH HEHArpy)XeHHOro TpaHchopmaropa.. M3 momydeHHbIX
JAHHBIX CIIEAyeT, YTO CPe3 TOKA BaKyyMHBIMH BBIKITIOUATEISIMH
MOXET TMPUBECTH K BECbMa BBICOKMM  IIEPEHAINPSKEHUAM,
HEJIONyCTUMBIM I M30/IMU 000pynoBaHusa. COOTBETCTBEHHO
HEOOXOMMMO  OOECIeYNTh  3alUTy HM30MAMUHM  OT  TaKUX
nepeHanpsbkeHuil.  MHbIMM - clloBaMM, 3T NEPEHANPSKEHUS
JIOJDKHBI ObITh OrpaHnyeHbl. HarisaHo nokasaHo, 4To IpUMEHEHHe
OIIH, momy4mBIIee MIUPOKOE PACIPOCTPAaHEHHE IO CPABHEHHIO C
IPYTUMH BHAAMH 3allUT, II03BOISET OTPAaHHYUTh BCIUIECKH
HAMPSHKCHHS 10 3HAYEHUH, OJM3KUX K HOMHHAJIBHOMY.
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Numerical 53odeling of the
cooling system of a heavy-
duty vehicle and increasing
its efficiency using an
electrically driven pump.

IoxnepxkaHue 3aJaHHON TEMIEPATYphl B CUCTEME OXJIAXKICHHS
JBHTATENs MO3BOJSIET JOOMTHCS PA3IUYHBIX  IMOJOKUTEIBHBIX
3¢ heKTOB, TAKUX KaK CHIKEHUE 3aTPAT MEXaHHYECKOH dHEPruu U
KaK CJIEJICTBHE YKOHOMHS TOIUIMBA U CHIbKeHHe BbIOpocoB CO2 B
OKpYXalOIllyl0 cpeny. MoJepHu3alus CHCTEM  OXJIAXKICHUS
JIETKOBBIX aBTOMOOMJIEH MJET MyTeM Iepexoja Ha 3JIEKTPUYECKHe
momiel  cucreM  oxjaxkaenus. LEJIb. Ilenpto  saBusercs
MOJICpHU3ALHS CHCTEMbl OXJIAXKICHHS IPYy30BOrO aBTOMOOMISA C
[EePEeXOA0M Ha JJICKTPHYECKYIO TOMIy M HCClieoBaHHE PabOoThI
CHUCTEMBI OXJIKICHHS C MPUMEHEHHUEM YHCIICHHOTO OJHOMEPHOTO
yucneHHoro mozaenuposanus. METO/IBI. Meronom uccienoBanust
paboThl CHCTEMBI OXJIAXICHUS SIBIISIETCS OJHOMEPHOE YHCIICHHOE
MOJIeNIMpOBaHue B HecranunoHapHoM mukie World Harmonized
Transient Cycle (WHTC), koropslii mnpexacraBsiser co0Ooit
BPEMEHHBIN TpaduK IMHAMOMETPUYECKOTO CTEHJA JBUTATENs H
OCHOBaH Ha OOIIEMHPOBOI IMPAKTHKE HCIIOIb30BAHUS TPY30BBIX
aBToMoOmneil B peanbHBIX ycnoBusix. PE3VIJIBTATBL B
pe3ysbTaTte YMCICHHOIO MOJENMPOBAHMS  BBIABICHO pabora
CHUCTEMBbl  OXJIAXICHUS  NPU  HCIOJIb30BAaHUM  MOMIIBI  C
3JICKTPUYECKUM TPUBOJOM IIOKa3bIBaeT CTAaOWIbHYIO Kak II0
TEeMIlepaType, TaKk M 10 OTKJIOHEHHSIM, a TaKXkKe CcHucTeMa
OXJIQK/ACHHUS XOPOILO pearupyer Ha W3MEHCHUS Harpy3kd |
BOBpeMsi  cOpacbIBaeT HEOOXOIUMOE KOJIMYECTBO  TEIUIOTHI.
3AKJIIOYEHHME. Hcnonb3oBaHWE  HECTALMOHAPHOTO  IUKJIA
WHTC mno3BoiseT TOJydaTh XOpOIIHWE  Pe3YJbTaThl IS
HCCIICJIOBAHUS IyTe MOJACPHU3ALMKM CHUCTEM OXJIKJICHHUS, Kak
JIBUTaTeJICi BHYTPEHHErO0 CrOpaHus, TaK M JIJIEKTPUYECKOrO
TpaHcnopTa. [I[puMEeHeHHE TOMIIBI C AIEKTPHUYECKUM IIPUBOJIOM IS
HCIIOJIb30BaHUSI B CHCTEMAaxX OXJIAXKJCHHUS TPY30BBIX aBTOMOOWMIIEH
M03BOJISIET CTAOMIM3UPOBATH TEMIIEPATYPY B CUCTEME OXJIAXKIACHHS
1 CHH3WTH 3aTpaThl MEXaHMYECKOH SHepIHH Ha IPUBOJ HAcOCa.

SHGKTPH‘ICCKaﬂ IoMiIia,
Tpal-BHeHTHblﬁ IUKJI; CHCTEMa
OXJIAXACHHUS, IBUTATECIIb,
Amesim; WHTC.
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Towards More Accurate
Load Modeling in
Calculations of Transients in
Distributed Energy Grids
(IToBbINIEHHE TOYHOCTH
MOJIEIMPOBAHMSI HATPY3KH
TIpH BBINTOJTHCHUU PACcUYCTOB
MEPEXOJIHBIX IIPOIIECCOB B
CETAX C pacnpeACICHHBIMU
JHEPropecypcamu)

MaccoBasi HHTErpanusi pacnpeiesieHHbIX sHepropecypcoB (POP) B
pacrpeneuTeNbHble CeTH CPEHEr0 U HU3KOTO HANpSDKEHHS
NPHBOIUT K HEOOXOMMMOCTH BBITIONHEHHS B HUX pacyeToB
HEPEXO/IHBIX MPOLECCOB, 0COOEHHO B OCTPOBHOM PEXHME PabOTHI.
[TapameTpbl ~ TEPeXOAHBIX  HPOLECCOB  3aBUCAT  KaKk  OT
XapaKTepUCTUK TEHEPHPYIOMINX YCTaHOBOK 00BEKTOB
pactipenenennoit renepauuu (PI), Tak ¥ XapaKTEpPUCTUK HArPy3KH,
YYUTBIBas Majble B3aMMHBIC CONPOTUBJIEHHMS M CONOCTABUMbIE
CyMMapHble ~ MOIIHOCTH.  Jns  TpuHATHS ~ 0GOCHOBaHHBIX
TEXHWYECKHX PpEIIeHHH MO OpraHM3allid IIPOTHBOABAPHITHOTO
YOpaBIeHHS M KOPPEKTHOTO BHIOOpAa IapaMeTpoOB HACTPOUKU
YCTPOMCTB aBTOMAaTHKM 3HEPIrOoCHCTEM B ceTax ¢ POP crmemyer
yAensATh 0c000e BHIMAHHE MTOBBIIIEHNIO TOYHOCTH MOJIETTUPOBAHNS
Harpy3kd. OTO TIO3BOJMT B pacyeTax IEPeXOAHBIX IPOLECCOB
n30erath 3HAUMTENBHBIX OIMMOOK M COJCHCTBOBATH OOECIICUEHHIO
HAJIeKHOTO (YHKIMOHMpOBaHHS Bcex BHIA0B POP. ObGocHoBaHa
HEoOXOAMMOCTh IIPH MOJENHPOBAHUM ACHHXPOHHBIX IBHTaTelneii
JUIS peIIeHHs MPHKIAIHBIX 3aJ[a4 YYUTHIBATH JIEKTPOMAarHUTHBIE
TIepeXoHbIE TPOIeCCHl B poTope. B crathe paccMOTpEHBI
0coOeHHOCTH MOIETIMPOBAHHS " SKBHBAJICHTHPOBAHHS
ACHHXPOHHBIX M CHHXPOHHBIX JIBUTATeled, YTO IO3BOJSET
YIPOCTHTH MOJTOTOBKY PpAacUETHOH MOJIENH, HO COXPaHHTh
HPUEMIIEMYIO TOYHOCTh Pe3YJIbTaTOB PACUETOB.

Pacnpenenennsie
3HEPropecypchl, MEPEXOAHBIN
MpOIIECC, TOUHOCTh
MOJIETTMPOBAHUS,
ACUHXPOHHBIN JIBUraTelb,
CHUHXPOHHBIH ABUTATEND
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DKoHOMHUYECKOE
0bocHOBaHHE 6€3Ma3yTHOTO
pozxura koriaa TOC

CoBpeMEHHOE  Pa3BUTHE TEIUIODHEPIeTUKH  XapaKTepU3yeTcs
COKpAILCHHEM HCIIONIb30BaHUs Je()HIMTHOTO TOMOYHOIO Ma3yTa Ha
IOBUICYTONIBHBIX ~ TEIIOBBIX  anekTpocTannmmwax  (T9C) u
pacmupeHHeM IpHMEHEHHS TBEPABIX TOIUIMB. Bocmiamenenue
YrONBHOH IBUIM  IUIA3MOH, MOXKHO HOJHOCTBIO — 3aMEHUTH
PacTONOYHOE TOIUIUBO YTOJBHOU NBUIBIO BO BpeMs ITyCKa KOTIA U
crabumm3anuyu  cropanus. Ilpm mepexome Kk  Oe3Ma3yTHOH
TEXHOJOTHU PACTONKH KOTJIOB M TOACBETKH HbUIEYrOJbHOIO
(haxena, TOMIMO SKOHOMHUH Je(QUIUTHOTO Ma3yTa, CyIIECTBEHHYIO
pONb  WIPAlOT  JKOHOMHYECKHE  (DaKTOpBI,  OHperensieMble
COOTHOIIEHHEM II€H Ha TOHOYHBIH Ma3yT M Yyroilb, KOTOPBIM
3aMeriaoT Ma3yT B HOBoW TexHonoruu. L{EJIb. Llenbio sBisieTcst
TEXHUKO-IKOHOMHYECKOE 000CHOBaHHUE s¢dexTuBHOCTH
BOCIUIAMEHEHUs yroyibHO#M nbun riasmoil. METO/IbI. M3BecTHbI
METO/BI CHIDKEHHUS PacXoja Ma3yTa IPU COKHUTAaHUH HU3KOCOPTHBIX
yIJIeH, OfHaKO OHM HE PEIIAIoT MpoOJIeMY COKPAIIEHUs pacxola
MKUJIKOTO TOILIMBA, OCOOEHHO Ha CTaJAUH PACTONKU KOTJIOArperara.
Taxke COBMECTHOE CHXKHTaHHE YIII M Masyra yXyAllaer
9KOJIOTHYECKUE II0KA3aTeIW KOTJIOB. [T pemIeHHs BBIBICHHBIX
npobjeM Hpearaercs IIa3MEHHas TEXHOJOTHs, MpHUMeHseMast
Juist 6e3Ma3yTHOH PAacTONKU H MOACBETKH NBUICYrOJIbHBIX KOTIIOB,
OHa sBISIETCS 0Oolee COBEPIICHHOH IO CPaBHEHUIO C APYTUMHU
(37EeKTPOXUMHYECKOH  H  My(denbHOH), YTO  JIOKa3bIBaeT
IIPOBEJICHHOE TEXHUKO-D)KOHOMHUYECKOE 000CHOBaHHE.
PE3VJIBTATHI. IlIpoekT [OCTaTOYHO YCTOHYMB K HM3MEHEHHIO
OCHOBHBIX HCCIEIyeMbIX IapaMeTpoB. BnusHue H3MeHEeHHs
Hanbosee BaKHBIX (DAKTOPOB Ha CPOK OKYNaeMOCTH HEKPUTHUYHEL
3AKJIIOYEHUE. IIpoBenennoe TEXHUKO-IKOHOMHUECKOE
obocHOBaHHe moOKazarenaeil I(P(EKTHBHOCTH MOpOEKTa  MpH
pa3NMYHBIX BapUaHTaX pealn3alli J[OKa3bIBaeT, 4YTO IO BCEM
pacderaM ITIPOEKT MOXKHO CUHTAaTh aKTyaJlbHBIM B YCIOBHSX —
MOJNUTUYECKUX U DKOHOMUYECKHX CAHKIHH, HAIpaBlIeHHBIM Ha
CHIDKCHHE  HCIIONB30BaHUS  YIJICBOJOPOMHOTO  CBIPbS IS
IIPOU3BOJICTBA DHEPTHU.

TernoBbie DJIEKTPOCTAHIINHU,
HOBBIC TCXHOJIOI'MH,
BOCIUTaMCHCHHC HHaBMOﬁ,
I€Ha TOIUINBA,
SKOHOMHYECKOE 000CHOBaHHE
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Uccnenosanue
0GaKTepUaIbHOTO
sarpsisaenus OCJI BITY
TAC meronom UK-
CHEKTPOCKOIIUHI

Pestome: B nporuecce paboThl BOAONOATOTOBUTENBHBIX YCTAHOBOK
Ha TOC TII'Y QopMuPYOTCS KOJOHHM MHKPOOPTaHHU3MOB,
HETaTHBHO BIIISIIONIME HA SKCIUTyaTanuio obopynoBanus. CocraB
KOJIMYECTBO OakTepuid Ha YCTaHOBKax Bojonoarorosku TOC
3aBHCHT OT HCTOYHHKA BOJOCHAOXKEHHS, CE30HHOCTH, BOMIHO-
xumugeckoro pexxuma. Llens: Ilenpro sBISeTCs HCCiefOBaHUE
pereHepaTUBHBIX ~ PAacCTBOPOB M KOJNMYECTBEHHas  OLCHKa
0aKTepHalIbHOTO 3arpsi3HEHUS (UIBTPAa CMEIIAHHOIO JeHCTBHS
(®CH) BIIY ¢ummana AO «Taranepro» Kazanckoit TOII-1
(KT3L-1). Meroapl:  JInst mOJNydeHUs pPe3yJibTaToB IO
nccienoBanmuio 6akrepuanbHoro 3arpssHenus OCJI BITY KTOII-1
HCTIONB30BAJINCh METOIBl yHNAPHBAHUS M pas3leleHHus] CMeCcH
BEIIECTB P MOHMWKEHHOM JaBJICHHU U TOBBIIICHHOW TeMIepaType
Ha poraunoHHoM ucmaputenn IKA RV u B3aumopelictue
unppakpacHoro minydenns (MK-Dypre crexrpockonmu Shimadzu)
¢ BemectBaMu. Pesynbrarel: IlomyueH CHEKTpaJbHBIA aHANIN3
OakTepuil TNPHUCYTCTBYIOIIMX B pEreHEPAaTHBHEIX pACTBOPOB M
tertorocutene Ha 6inokax OCJ] BITY ¢ummana AO «Tarsnepro»
Kazanckoit TOLI-1 (KT3LI-1). OnpeneneHo KOJUYECTBO KOJIOHUU
Oakrepuii Ha ycranoBke ®CJI. 3axmouenne: Ha 6noke ©CJ] BITY
KTOII-1 BBISIBJIEHO BBICOKOE KOJIMYECTBO KOJIOHHIA
MHKPOOPTaHU3MOB. IIpencraBneHsl  BO3MOXKHBIE — HPUYUHBL
dopMHupOBaHHS ~ IIyTH  IPEIOTBPAIICHUS GaKTepHaILHOrO
3arpszHennst @CJI BITY KTOII-1.

TeruioBbIe dIEKTPUUECKHE
CTaHINH,
BOJIOIIOJTOTOBUTEIIbHAS
YCTAQHOBKA, OYUCTKA BOJIBI,
nH(ppaxpacHas
CIIEKTPOCKOIIHS, a3pOOHBIE U
aHadpoOHbIe OaKTEpUU
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Gas chromatographic
method for monitoring silt
deposits of the Volga River
basin for the content of
phenols

Phenols are among the priority environmental pollutants because
they have a high toxicity to the human body. Phenols get to the silt
of the Volga River basin from anthropogenic sources, as well as a
result of the destruction of organic waste. Direct gas
chromatographic analysis in silt deposits does not always allow
them to be determined at the maximum permissible concentrations
level due to their low concentration and insufficient sensitivity of
detecting devices. Therefore, to increase the sensitivity of the
determination of phenols in this work, their concentration from silt
deposits was used by converting them into bromine derivatives,
which were then analyzed using nozzle chromatographic columns
with sorbents obtained on the basis of arsenated derivatives, with
quantitative determination using a flame ionization detector. There
were investigated the chromatographic properties of new sorption
materials. There were found patterns that link the retention values
of phenols with their 54odeli-chemical properties. It is shown that
the use of a thermionic detector for the registration of phenols can
reduce the limit of their detection and increase the sensitivity of
their determination. As sorption materials, polyethylene glycol was
studied, which was applied to an inert solid carrier Chromaton N in
an amount of 5 to 15% by weight. To increase the polarity of the

Phenols, gas chromatography,
sorbents, silt, retention time
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sorbent, polyethylene glycol was arsenated, which made it possible
to increase the selectivity of the separation of electron-donating
sorbates, including phenols.
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Determination of
organohalogen compounds
in swimming pool water by
gas chromatographic
method

Swimming pools belong to the objects of collective use and
therefore must be provided with water of a high degree of
purification. As a result of anthropogenic human activity, the
composition of water entering swimming pools is constantly
deteriorating. For the disinfection of such water, the process of
chlorination with preparations containing active chlorine is widely
used. In addition to the positive effect, this process also has
disadvantages, consisting in accelerating the degree of secondary
pollution of the aquatic environment with the formation of new,
more toxic compounds than the original chlorine. These include
various organohalogen compounds that are highly toxic, but
according to regulatory documents should not be controlled. In this
paper, a method for the gas-chromatographic determination of
organohalogen compounds in the water of swimming pools has
been developed. The experimental part of the work was carried out
on a Perkin Elmer Calrus 680 chromatograph with a capillary
column 30 m long, with an internal diameter of 0.32 mm, filled with
a fixed phase of 1,4-bis(dimethylsiloxy) phenylene dimethyl
polysiloxane. The film thickness of the stationary liquid phase was
0.25 microns. The concentration of organohalogen compounds in
the water of swimming pools is relatively low and is beyond the
sensitivity of the flame ionization detector used in this work.
Therefore, to determine the organohalogen compounds in the water
of the pools, a system of their sample preparation based on the use
of dynamic vapor-phase analysis was used. There were selected
optimal conditions for vapor-phase dosing of a pool water sample.
There are found the regularities linking the selectivity of the
separation of organohalogen compounds from the separation
temperature on the capillary chromatographic column.

Swimming pools, waste water,
gas chromatography, sorbents,
organohalogen compounds
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Modelling method for
autonomous current
inverters

Abstract: The article compares the methods of mathematical
550deling of wvalve electric circuits with piecewise linear
approximation of valve characteristics. A method of mathematical
550deling of valve converters based on autonomous single-phase
and three-phase current inverters is proposed. The technique is
based on the identification of universal equivalent circuits,
equivalent to several states of the power circuit of the converter,
which can significantly reduce the size of the model and increase its
performance. The model allows you to calculate transients when the
input voltage of the inverter changes, when the load changes, as
well as when the input voltage and load change simultaneously,
which is confirmed by the presented time diagrams of the inverter
currents and voltages during start-up, load shedding and an increase
in the input voltage.

Mathematical model, valve
converters, current inverter,
calculate transients, input
voltage, load
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Mathematical model of a
valve converter based on a
parallel current inverter with
an adjustable output voltage
of an improved form

The article presents the results of the development of a
mathematical model and a block diagram of an algorithm for
calculating transient processes of a valve converter based on a
single-phase current inverter operating in both continuous and
intermittent input current modes. The mathematical model of a DC-
to-AC valve converter with an adjustable output voltage value is
compiled on the basis of the operator method. The algorithm allows
you to calculate transients when the input voltage of the inverter
changes, when the load changes, as well as when the input voltage
and load change simultaneously. The developed mathematical
model and algorithm ensure the implementation of the procedure
for parametric synthesis of inverter elements with high accuracy.

Algorithm, mathematical
model, valve converters,
single-phase current inverter,
adjustable output voltage
value, input voltage, load
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Hardware-in-the-loop
testing of vehicle’s
Electronic Stability Control
system

CoBpeMeHHBIH aBTOMOOMIIb — 3TO CIIOXKHAS CUCTEMa, BKITFOUAFOLIAs
B ceOs MeXaHHWYeCKHe, T'HAPABIMIECKHE, JJIEKTPOTEXHHUYESCKHE U
JJNIEKTPOHHbIE  KOMIIOHEHTH.. B cB3M ¢ JTHM  Iiepexn
IPOU3BOJUTEAIMH BCTaeT BONPOC O KOMIUIEKCHOH —OIleHKe
KayecTBa, OE30MACHOCTH M CEPTU(PUKAMUOHHOTO COOTBETCTBHS
ABTOMOOWJISL TIepe]] 3allyCKOM €ro B CEpHIlHOE NPOHM3BOACTBO.
Knaccudeckne MeTOIbI IPOBEPKU — 3TO HOIHTOHHBIE U CTEHIOBEIC
UCTIBITAHUS], HO JTAHHBIA MOJAXOJ 00JaJaeT PsAoM CYIIECTBEHHBIX
HEJIOCTATKOB! JIOpPOrOBH3HA H3TOTOBJICHUS MIPOTOTHUIIOB
TPAHCIOPTHBIX CPEACTB U HCIPABIICHUS JOIMYIIEHHOH OIIHOKH IpH
MPOEKTHPOBAHHU. CoBepIIeHCTBOBaHHE BBIYUCTATENBHBIX
MOIIHOCTEH, TPOrpaMMHOTrO  OOECIICYeHHS W  JJIEKTPOHHKU
MO3BOJIMIO HIDKEHEpaM  CO3JaTh HOBBIH THI  HCIBITaHHH
aBTOMOOMIBHBIX ~ KOMIOHEHTOB —  IPOrpaMMHO-aNapaTHBIA
MOAXOJ,  OOecHeYMBAIOMMii  J1abOpaTOpHOE  TECTUPOBAHUE
MPAKTUIECKU HUACHTHYHOE HaTypHOMY. Hens. enbio
HCCIIeZIOBaHUS SIBISIETCST pa3paboTKa, ampolarms ¥ BepuUKaLust
METOIMKH  BHPTYaIbHO-(DM3UYECKHX  HCIBITAHUH  CHCTEMBI
JJEKTPOHHOTO KOHTPOJS YCTOHYHBOCTH, YCTaHABIMBAEMBIX Ha

HIL, ESC, vehicle, testing,
simulation, CAN-bus
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COBPEMEHHBIE TPAHCHOPTHBIE cpenacTBa. Meroxsl. BupryansHo-
(u3MYecKne MCIBITAHUS O00ECIEUHBAIOT BBICOKYIO CXOIMMOCTh
MOZCMHPOBAHHUS M HATYpHBIX HCIBITAHHH, TaK KaK IIOMHMO
MaTeMaTHYeCKOil MOJENH IBIDKCHHS aBTOMOOWIIS HCHONb3yeTcs
anmapaTHas 4acTh, COCTOSINAs U3 pEaJbHBIX KOMIIOHEHTOB M
yCTpoiicTBa COTacoBaHUs “‘peaJbHOro BpeMeHHu . JlaHHBIH MOIX0x
oOecreunBacT BO3MOXKHOCTh OLEHKH IIPAaBHIBHOCTH PabOTHI
aIropuT™Ma JJIEKTPOHHOTO  YCTPOMCTBA Ha paHHUX JTamax
Pa3paboTKH, YTO TapaHTUPYeT OTCYTCTBHE OMIMOOK K (hHHAIBLHOH
CTaguu pa3pabOTKH, TakUM OOpa3oM YCKOpSsS U  yJCIMIeBISs
[polecc  3alycka CepuHHOro  HpPOM3BOJCTBA.  Pe3ynbrarshl.
IpencraBinen creHn “QU3HYECKOrO MOJEIUPOBAHUS, a TaKxKe
MaTeMaTHYeCKass MOJENb [JBUXKEHHUS TPAHCIIOPTHOIO CPEICTBA.
IlpoBeneHbl HATypHBIE MCHBITAaHMS B LENIX anpobanuu U
BepHU(HUKAINLL. 3akmoueHue. IpencraBnenHble rpaduku
HU3MEpSeMBIX IapaMETPOB IOKA3bIBAIOT BHICOKYIO CXOAUMOCTB
HATypHBIX W  BHUPTyallbHbIX  HCIBbITaHWHA.  PaspaboraHHble
umxenepamu HI'TY Meronuka, cTeHA M MaTeMaTHdecKas MOJIEIb
MOTYT OBITh PEKOMCHIOBAHEI K HCIOIb30BAHUIO B OTIAJOYHBIX U
KaJIMOpOBOYHBIX paboTax ¢ aBTOMOOHIbHOM dJIEKTPOHUKOI.
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OCHOBHEIE JTaIbl
peanu3alyi IpOrpaMMbl
Pa3BUTHS BHEPIEeTHKU
Yeuenckoii Pecrrybmmku

B memix HepCHeKTHBHOTO Pa3BUTHS PETHOHAIBHOW SKOHOMHKH
HEeoOXOAMMO 00ecreYeHHe SHEPreTHYECKHMMH pecypcamu, TIje
Tpedyercst HAYYHO 000CHOBaHHAS rocyIapCTBEHHAsI
JHepreruyeckas  IONMTHKA. Heobxommmo  BecTH — aHamm3
BeinonHeHus: IIporpaMmbl pa3BHTHS OJHEPreTUKH 33 HCTEKILIHE
necars yier. TpeOyercss u3yueHue OCHOBHBIX HPOOJIEMHBIX TOUEK
SHEPTeTUKH, CPEIM KOTOPBIX CTapeHHe OOOpyHOBaHHA, POCT
3NIEKTPOOTpeOIICHNS, y)KECTOUeHHE TpeboBanuit o
9KOJIOTUYHOCTH JHEProOOBEKTOB, INOOANU3ALMA SHEPreTHIEeCKUX
CHCTEM, MOBBIIICHHAs BOJIATHIIBHOCTE IEH HAa SHEPropecypChl.
IIEJIb. Llemsro sBisieTcst pa3paboTka METOAMKH 3(P(HEeKTHBHOTO
pPa3BUTHUS SHEPreTUUecKoro komruiekca YeueHckoil PecryOunukw,
TpeOyIOIIEro co3ianus CTabMIbHON MHOTOBEKTOPHON SHEPIeTHKH,
KOTOpasi MOXKET YJIOBJICTBOPUTH PACTYIIHE TOTPEOHOCTH HACEIEHHS
u  oSKkoHomuku permoHa. METOJbIL. Meronuka pasBuTus
SHEPreTUYECKOro Komriekca Yedenckoi Pecmy6nmku mo3Boiut
MOBBICHTE J(()EKTUBHOCTE PAa3BUTHS PETMOHATBEHOH JHEPreTHKH,
Haubojee MONHO U CHUCTEMHO YYUThIBas MHOrHE (DaKTOPBIL,
BIUAIONINE Ha ee pas3BuTHe. I[IpoBOAWTCSA aHANIW3 COCTOSIHHS M
MOTEHI[Maa Pa3BHTHS BO30OHOBIISIEMBIX HCTOYHUKOB DHEPrHU, a
TaKxke ruaposHepreruku Yeuenckoi PecriyOnmuku. Jlaercs oueHka
COCTOSIHMSI ~ CYIIECTBYIOIIIETO  3JIEKTPOCETEBOr0  KOMILIEKCA
YeyeHckoi Pecryomuxu. IIpennaraercs TIOBBIILIEHHE
3 HeKTUBHOCTH (PYHKIMOHUPOBAHHUSI [A30TYPOUHHBIX TEXHOJIOTHI
TEIUIOBBIX 3JEKTpocTaHIMit Ha npumepe ['posnenckoit TOC,
HCTIONB3YSl CaMBIi COBpeMEHHBIH ¥ 3(Q(EKTHUBHBIA IHKI Ha
CeroJHAIIHUA  JIeHb — Tapo-ra3oBbix ycranoBok (TII'Y).
PE3VJIbTATBI. Ananu3 pa3BUTHA OJHEPIeTUKH, YYUTHIBAs
pa3nuuHble (aKTOPHI, B TOM YHCIIe H BHEIPEHUS BO30OHOBISIEMBIX
HCTOYHHKOB DJHEPrHH, IIO3BOJIMUT BBIIBUTH Haubolee Ba)KHbIC
HampaBJlieHHsl BIISIIONIME Ha  IOBBIIEHHE 3()(HEKTHBHOCTH
JHEPIreTUYECKOH cepsl. 3AKJIIOYEHHE. Iposenena
CUCTEMaTH3alMsl  BO3MOXHBIX  (haKTOPOB  CHOCOOCTBYIOIIMX
MOBBIIEHHIO 9(()EKTUBHOCTH PAa3BUTHS SHEPIeTHKH, TI03BOJIIONIAsT
BBIIBUTH B3aHMOCBSI3H MKy HUMH

DHepreTnka, JHEProcucTeMa,
GaJlaHC MOLIHOCTH, KJIacC
HAIPSDKEHHsI, SHEPrOOOBEKT,
HETPaJNLIOHHBIC 1
BO300HOBIISIEMbIE HCTOYHHKH
9HEPTHH, THIPOIHEPIEeTUKA.
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Development and
implementation of a stand to
confirm the efficiency of
topological optimization

Permanent magnet synchronous motors (PMSM) are more energy
efficient than induction motors, but they are more expensive,
including due to the high cost of permanent magnets (PM). It is
necessary to reduce the used volume of PM, while maintaining a
high value of energy efficiency, or to increase it. To solve this
problem, it is possible to use topological optimization, in our case,
the transition from the standard positions of the magnets (surface or
internal location) to the new topologies of the PMSM rotors.
TARGET. To confirm the effectiveness of complex topological
optimization, it is necessary to measure the values of the torque and
rotation frequency for the original and modernized PMSM, which
can be done using the created stand. METHODS. The methods used
in the development and implementation of the stand, which allow
measuring the torque and rotation frequency, are presented.
RESULTS. Based on the results of the experiments, it can be
argued about the conservation of the torque in the presence of a
load in the modernized PMSM. The difference in the values of the
root-mean-square moment is less than 5%, with a decrease in the
PM volume by 32.9%. CONCLUSION. The article presents the
principles of constructing a stand, conducting experiments and
analyzing the results obtained.

Stand, permanent magnets,
torque, rotation frequency,
synchronous motor, rotor.
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Amnanus 5pHeKTHBHOCTH
UCHOJIb30BAHUS
BOJOPOAHOTO TOILIHBA B
ra30TypOMHHBIX yCTaHOBKAX

OJHUM W3 HAIpPABICHUH Pa3BUTHS MHUPOBOW SHEPIETHKH, SBISCTCS
IIIPOKOE HCHOJIb30BAHUE BO30OHOBIISIEMBIX MCTOYHUKOB SHEPIUM
(BI1D). BonpmuucTBO AeiicTBytommx BUD (B mepByio ouepens
BETPO U COIHEYHBIE YCTAHOBKH), U3-3a CIENU(UKH CBOEH pabdOThI
He Bcerga CrHocoOHBl —obecrmeunBaTh  TpeOyeMblit  rpaduk
JJNIEKTPUYECKUX HArpy3oK, 4YTO JleJaeT aKTyalbHBIM IIPUMEHEHHUE
pa3IMYHBIX TEXHHYECKUX PpeNIeHHWH JUII CO3JaHHsA CHCTEM
aKKyMyJIupoBaHus SHeprun. OJHUM U3 HalpaBICHUH sBIAETCS
HCIIONB30BaHHE BOJOPOAA. PaccMOTpeHb! NIPUHIUITHAIBHBIC CXEMBI
ra30TypOMHHBIX YCTaHOBOK C HCIIOJIBb30BAaHHEM BOJOPOIHOIO
TOIUIMBA W  BBINOJHEHA TEPMOJAMHAMHUYECKAas OLEHKa HX
sbdexTuBHoCcTH. [IpoBeneHa CTIPyKTypHas M TIapaMeTpudecKas
ONTUMHU3ALMS CXEM M IPOAHATU3UPOBAHO BIMSIHUE DA3IHIHBIX
(akTopoB Ha ux dHepreruyeckyio d¢ddexrusrocts. L{EJIb. Cunres,
aHalIM3 ¥ ONTHMH3AIMS HOBOM TEXHOJOTMYECKOH CXEMBI C
(YHKOUSIME ~ pereHepalud M aKKyMYJIHPOBAaHHS OJHEPIHH C
UCIOJIb30BAHUEM METOJOB MATEMAaTH4ECKOr0 MOJCIMPOBAHHS Ha
MmakpoypoBHe. METO/Ibl. BeimonHeH TepMOANHAMUYECKIN aHATIN3
TEeXHHYECKUX CHCTEM, MAaTeMaTHYecKoe MOJEIUPOBaHUE U
ONTHMM3ALHS SHEPrOTEXHOIOTHYECKUX CHCTEM TEXHOIOTHYECKON
cxeMbl Ha 0ase rasorypOunHoii ycranoBku. PE3VJIBTATBI. [{ns
MIEPENIOKEHHBIX TEXHOJIOTHYECKUX CXeM IOIyIeHBl PEerpecCHOHHbIE
3aBUCHMOCTH 3JIEKTpUYECKOW MoruHocTH yctaHoBku u KIIJ| or
HayaIbHBIX [IApaMeTPoOB Iapa MHepei Ta3oBOoil TypOMHOH, Takxke
YUYTCHA 3aBHCUMOCTH BBIIICYKa3aHHBIX [TApaMETPOB OT pacxona DD
Ha onekrponmzep. 3AKJIFOUEHHME. IlonyueHHsle pe3ysabTaThbl
MOKa3aju, 4To AieKTpryeckuii adbcomorhblid KITJ razotypOuHHOM
YCTaHOBKH C HCIIOJIb30BaHHEM BOJOPOIHOTO TOILUIHBA COCTaBISIET
nopsiaka 45%.

Bonopox, razorypOuHHbIe
YCTaHOBKH, ONTHMHU3ALIM,
kputepun 3QHEeKTUBHOCTH,
AKKyMyJIHPOBaHHE
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MonepHHU3aIus CHCTEM
TEIUIOCHA0KEHNUS KPYITHBIX
TOpOJIOB IIPHU Ilepexose K
HHTEIUIEKTYaIbHBIM
9HEPIreTUYECKIM CHCTEMaM

B Hacrosmiee BpeMs, OCHOBHOE HAaIpaBICHUE MOIECPHH3AINKI
CymecTByIOIMX M crpoutenbctBa HOBhIX CLIT 3awimougaercss B
pa3paboTKe ¥ MPUMEHEHUH HOBBIX HPOIPECCHBHBIX METOJUYCCKHX
U TEXHHYECKHX pEHNIeHHH Ha YpPOBHE COBEPIICHCTBOBAHMS
TEXHOJIOTHYECKOH (DYHKIMU W pa3BUTHA (QYHKIMH YIpaBiICHHS H
IUIAHUPOBAHMUS  CHCTeM TelulocHaOkeHus. Pemenue 3amau
VIOpPaBJICHUS CIOXKHBIMUA IIPOIECCAMH  BBIPAOOTKH  TEIIOBOH
SHEPTHH, €€ paclpeielIeHNeM 1 TOTpeOIeHNeM B HaCTOSIIEe BpeMs
TECHO CBsi3aHO ¢ mnpoOsemamu BHedpenuss ACY TII Ha
MHUKPOIIPOIIECCOPHOH dIeMeHTHOH 6aze. OCHOBHAs IIeNb CO3MaHUsS
HHTEIUIEKTYalbHbIX CHCTEM TEIUIOCHA0OXKEHMS 3aKJIIoYaeTcss B
CO3IaHUH TPHHLIUITHAIGHO HOBOH MIAaTh)OPMBI, obecrevnBaromei
TapMOHH3ALUI0 TPeOOBaHMH M BO3MOXKHOCTEH BCEX YJAaCTHHKOB B
nporeccax HPOM3BOJCTBA, TPAHCIIOPTa M MOTPEOICHUS SHEPTHH.
TpeOyercsi co3gaHue €IMHOro MH(OPMAIMOHHOTO MPOCTPAHCTBA,
OTBEUAIOIIEr0 3a KOHTPOJb BBINICYKAa3aHHBIX IPOIECCOB, a TaKkKe
MIOJTy9eHUE BBICOKOTO YPOBHS YNpaBisieMocTH cucteMbl. IlIupoko
pacrpocTpaHeHHasi TeHACHIUS B MHPOBOI MPAKTHKE K CO3JaHUIO
«YMHBIX JHEPIeTHYECKHX CHCTEM», IPH3BaHa HCKIIOYHTH
OJTHOTIETIEBOH ITOJIXO/] K CHCTEMaM SHEProcHAOKeHNs, U TIepeiTh K
CHHEPTHH MEXIy PasIMYHBIMU JHEPTeTHYCCKHMH CEKTOPaMH, C
[eNbl0  TOWCKAa  ONTUMAIBHBIX  TEXHHYECKHUX  pEeIleHHH
HaIpaBJIeHHBIX HA CHIDKEHHE MOTPeOIeHNs TOILIHBA.

Cucrema TermIoCHa0KEHHUS,
HWHTEIUIEKTYabHAS
JHEPreTUYECKas CUCTEMA,
ACY TII, a¢p¢hekTHBHOCTS,
yIIpaBlieHHeE, TUIAHUPOBAHUE
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Structural and parametric
optimization of S-CO2
thermal power plantsm

This paper presents the results of thermodynamic analysis of S-CO2
power plants utilizing the heat of combustion products of a boiler
and a gas turbine. It was found that the net efficiency of the
developed S-CO2 TPP with a pulverized coal-fired boiler reaches
49.2% at the initial temperature of 780°C, which is 2% higher
compared to the efficiency level of steam turbine power plants at a
similar turbine inlet temperature. Moreover, the optimization results
for the S-CO2 combined cycle power plants allowed us to
determine the cycles’ parameters, at which thermal efficiency has
the highest values.

Supercritical carbon dioxide,
thermal power plant, steam
turbine unit, combined cycle
power plant, thermodynamic
optimization, net efficiency
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Electromagnetic field in a
resonator, Filled with
dispersant

In the paper the general analytical scheme in the frame of Modal
Basis Method to determine the electromagnetic fields in a cavity
filled with arbitrary dispersive media is presented. As an example it
is considered the cavity filled with the medium that the permittivity
and permeability are modeled by pole Lorentz and the external
electric current has mode amplitude as pulse Laguerre. Modal
amplitudes of the electric and magnetic fields in this case are
defined. In detail the natural characteristics of the resonator with
such filling are discussed. On the basis of resonator structure,
various devices and gadgets are created that are used to generate,
control, form and accumulate electromagnetic energy. Modern
requirements for the characteristics of resonant elements lead to
design changes in existing systems and the development of new
structures with desired properties. Recently, more and more
complex signals are being used: short video pulses, ultra-wideband
signals, etc. As a result, many theoretical and practical problems
associated with expanding the functionality of cavity resonators by
filling them with media with special electromagnetic properties,
homogeneous and inhomogeneous, isotropic and anisotropic
composite materials ... One of the significant places among them is
occupied by artificial structures that simulate materials with a
negative refractive index [1-3]. Studying the possibilities of using
such structures in some practical problems of electrodynamics, as a
rule, they operate with the resulting effective dielectric parameters
[1,2]. In general, when considering applied problems, the value of
the effective refractive index is taken into account only at one
specific frequency or in a narrow frequency range [1,7], which is
insufficient if the time dependence of the side current stimulating
the resonator is, for example, a broadband pulse. It should also be
noted that such electrodynamic problems are usually considered in
the frequency domain, which also creates problems when using
nonharmonic fields. In this paper, we consider the electromagnetic
field in a resonator filled with a medium with arbitrary
electrodynamic parameters. A scheme for the analytical solution of
evolutionary equations obtained within the framework of the mode
basis method is used, which makes it possible to specify the
electrodynamic parameters of the material at the final stage. As a
result of this approach, both the complex frequencies of the
resonator with such a filling and expressions for fields and other
electrodynamic quantities are determined. To implement this
approach, it is convenient to use the representation of the effective
electrodynamic characteristics of the medium in the frequency
domain in the form of a set of simple rational fractions The article
describes, within the framework of the mode basis method, the
scheme of finding nonstationary fields in a cavity filled with an
arbitrary medium with dispersion. The presented approach makes it
possible to calculate the intrinsic characteristics of resonators with
such media, find the mode amplitudes of the vectors of the electric
and magnetic fields and the vectors of the bulk density of
polarization and magnetization, which gives a complete
characteristic of the electrodynamic processes occurring in the
resonator and the processes occurring in the medium filling the
resonator. Analytical expressions are obtained for the mode
amplitudes of the electromagnetic field when the resonator is
excited by a nonstationary external electric current, the mode
amplitude of which is a Laguerre pulse. The characteristics of the
resonator are considered in detail when it is filled with a medium
with a dispersion such that the dielectric and magnetic permeability
of the medium are described by the Lorentz pole. In this case, three
resonances are observed in the system — in the region of positive
values of the refractive index, in the region of negative values of the
refractive index, these resonances are due to the filling parameters,
and also resonance caused by re-reflections between the walls of the
resonator. It should also be noted that if the frequencies of the first
and last resonances increase with decreasing resonator dimensions,
then the frequency of the second resonance decreases, which makes
it possible to obtain oscillations with a higher frequency and a
sufficient quality factor for larger resonator dimensions. The
evolution of mode amplitudes in such a resonator under excitation
by nonstationary currents, the peaks of the spectral density of the
mode amplitudes of which occur at each of the obtained resonances,
is considered

cavity resonator, dispersive
medium, medium with
negative refractive index,
Modal Basis Method,
Evolutionary Approach in
Time Domain.
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"Nuclear power plant with
external steam
superheating"

Nuclear power plants (NPP) produce a significant portion of
electrical energy in Russia, especially in the European pert of the
country. The main reactor for Russian NPPs is the VVVER1-1000
which is the pressurized water type. Such power units cannot
increase the efficiency by increasing the initial cycle parameters
because of the processes in the reactor. But by increasing the
electrical efficiency of NPP one can decrease the nuclear waste
produced, which is a great problem of current NPP. Another way to
increase the initial temperature is the use of external superheating
by combustion of organic fuel. This paper presents the results of
analysis of using such method to raise the temperature of steam
from the VVER-1000 NPP unit. IIEJIb. Increase the efficiency of
VVER-1000 NPP unit by external superheating with organic fuel
combustion. METO/IbI. For calculating the efficiency of NPP with
superheating the mathematical model was developed with the use of
IAPWS-97 water and steam properties. PE3VJIbTAT.This
technology analysis shows that the efficiency of nuclear power
plant with VVER-1000 reactor can be increased by 10-20%
alongside the 1.7-2.1 increase in steam turbine facility power. For
this purpose, it is reasonable to overheat steam up to 600-620°C.
3AKJIIOYEHHUE. The use of external boiler-superheater increases
the NPP efficiency but leads to the need to design new steam
turbine with higher throughput.

Nuclear power plant, external
steam superheating, boiler-
superheater, hybrid power
plant, reheat, VVER-1000.
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AHann3 5KOHOMHYECKOI

9 HEKTUBHOCTH CHCTEM
9JIEKTPUYECKOTO OTOILICHHS
00BEKTOB HEJIBUKUMOCTH

An increase of nuclear power plant efficiency provides the nuclear
fuel saving and nuclear wastes reduction. This paper describes a
possible technology for nuclear power plant efficiency
improvement. In this technology the saturated steam downstream
the nuclear steam generator (SG) is superheated in an external
boiler by organic fuel combustion. The use of reheat by external
boiler is also considered. The preliminary design of a boiler shows
that its dimensions are comparable to existing steam boilers used in
thermal power plants. The use of superheating leads to an increase
in steam volume flow and the need to design new steam turbine
with higher throughput. This technology analysis shows that the
efficiency of nuclear power plant with VVER-1000 reactor can be
increased by 10-20% alongside the 1.7-2.1 increase in steam turbine
facility power. For this purpose, it is reasonable to overheat steam
up to 600-620°C.

MeTtonuka,
9HEProdpHeKTHBHOCTB,
JEKTPUYECKOE OTOIICHHE,
yIpaBIsieMoe
9HepromnoTpebiieHne,
AKKYMYJISILIHOHHBIC CHCTEMBI
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Analysis of methods for
monitoring downhole
parameters of the drilling
process and development of
mathematical models
describing these prcesses

ABSTRACT. He main unit providing the drilling process is the
rotary table rotating the drill pipe string (DPS), with a bit mounted
on its end, destroying the soil in the bottomhole. Drilling wells is
the only major technological process in which the operator, being at
a considerable distance from the working tool, has no connection
with it. That is why the issues of determining the condition of a drill
bit in the bottom hole on the basis of information from the resist,
which will significantly increase the efficiency of the drilling
process, become urgent. A number of studies show that a significant
role in improving drilling efficiency is played by the regulation of
rotational speed of drilling tools and rotary table, as well as
operational diagnostics of bit operating modes in the bottomhole in
order to prevent and quickly eliminate emergency and heavy modes
associated with jamming the drill bit and breakage of cutters. Drill
bit jamming or broken cones in the bottomhole is one of the most
severe accidents leading to the cessation of well drilling. In addition
to these defects, in the process of drilling, over time there is wear of
bit teeth, which are also subject to continuous monitoring. Timely
recognition of the beginning of an emergency situation and its
elimination before the tool breaks down can significantly reduce the
time and cost of repair. Increasing the depth of drilling in its turn
requires decreasing the time consumption and using express
methods of bottom-hole parameters control. That is why
instruments and equipment for bottomhole monitoring of the
drilling process are becoming more and more 59xHo(a3HsI
Development of acoustic diagnostics of downhole parameters on
the basis of creating mathematical models of acoustic oscillations
emission, arising in the bottomhole corresponding diagnostic
algorithms is relevant. PURPOSE. Development of mathematical
models of radiation, propagation of acoustic oscillations in the
process of drilling to improve the efficiency and reliability of
control. METHODS. Algorithm of monitoring and diagnosing the
technical condition of a drill bit by the parameters of acoustic
information signals at the wellhead. RESULTS. As a result of
theoretical and experimental research , a two-channel information
system of acoustic diagnostics of downhole parameters during
rotary drilling was developed. CONCLUSION. Theoretical and
practical results , allow us to significantly improve the efficiency of
the drilling process by improving the efficiency and reliability of
monitoring and diagnosing the wear and breakage of bit teeth based
on mathematical models of the processes of radiation and

Drilling, downhole
parameters, diagnostics,
mathematical model, chisel
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propagation of acoustic vibrations emitted by the bit. Based on the
analogy between the processes of acoustic and electromagnetic
oscillations propagation, a theoretical and chain model of the DPS
signal transmission path is built, which allows to determine the
acoustic energy emitted by the rotary table depending on the bit
condition in the process of drilling.
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Merton hopMupoBaHHs
MoJieH 1IH(YPOBOTrO
JIBOWHNKA CHCTEMbI
OpraHU3alKH IJIaHOBO-
[PEayHIPEAUTENBHBIX PaboT
B DIIEKTPOOHEPTeTUKE

B cratee paccMaTpuBaerICs — COBEPIICHCTBOBAHHE  CHCTEMBbI
yIpaBJICHHS 9HEprocoepeKeHuEM HPOU3BOCTBEHHOTO
npennpustis Ut 3GQEKTHBHON — pealu3aldM  [OJUTHKH
sHeprocOepexenus.  PazpaboraHa Mopenb IS KOHTPOJS
YIIpaBJICHHS] SHEProcOEPEIKEHNEM U MOBBIICHUEM SHEPIeTHIECKOI
sddextnBroct. IlocTpoera Mozens UMU(POBOro JBOMHMKA
CHCTEMBI OpPraHM3alU{ IUIAHOBO-TIPEAYNPEAUTENBHBIX padoT B
3IIEKTPOIHEPTETHKE.

Ludposoit 1BoHHHUK, TpaduK
IUIAHOBO-IIPEIyIPEANTETBHBIX
paboT, HHTEIICKTYaIbHBIC
CHCTEMBI, HCKYCCTBEHHBIH
HellpoH, (opMabHas MOZEIb
nuQpoBOro IBOHHUKA
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ANTOpUTM OIpeieTIeHUs
MOTEPh NIEKTPOIHEPTUH B
cersix 0,4 kB npu
pacIpeneneHHon
HECHUMMETPHYHOI Harpy3ke
BJIOJIb JINHUI

Ha snextpuueckue cetu 0,4 kB mpuxomurcs oxono 30% pacxona
3JIEKTPO’HEPIMU Ha €€ TPaHCIopT (MoTepb 3JeKTposHeprun). o
30% u Oosee yKa3aHHBIX HOTEPh MOTYT OBITH OOYCIIOBJICHBI
HECHMMETPHYHOI Harpy3koii cereit 0,4 kB, MMeronMM BO MHOTHX
cnydaeB  60xHOdasubie  morpeburenn. L[EJIb:  mpeacraButh
MPUYMHY HOTE€PH MOLIHOCTU U3-3a MOTE€PH CUMMETPUM HArpy3Kd B
neru 0,4 xB. IIpoananu3upoBath U MPeUIOKUTH METObI PEIICHUS
stux npobinem. Ha ocHoBe anammza cetu 0,4 kB ¢
HECHMMETPUYHBIMU Harpy3KaMu HEo0X0AUMO
IIPOJEMOHCTPUPOBATh YKa3aHHbIE NPOOIEeMBl U 3(PEKTHBHOCTH
MPEAJIOKEHHBIX METOJO0B pelieHus 3tux npodiaem. METO/IbI:
UCIIONB30BAHUE AJITOPHTMOB MOJA JOKAa3aTelbCTBA IOTEPh M3-3a
aCUMMETpPUH  HAarpy3ku B 3-¢pa3HOW  4-IpOBOAHOW  ceTH,
HCMONB30BAaHNE MPOrpaMMHOro  obecmeuenust Matlab — mis
BBIYUCIICHUS 3a7a4d MATpPHUIBI 1apaMETPOB B CXEMe, TeM CaMbIM
onpenenss norepu MoimHoctd PE3VYJIBTATBI: TlpemioxeHa u
paccurTaHa SKBUBaIeHTHAs cxema 3-dasuoii 4-npoBoaHoii cetu 0,4
kB, pe3ynbTaThl pac4eToB MOKa3bIBAIOT, YTO 3HAYUTENbHbIE IOTEPU
B cetr 0,4 kB cBsi3aHbI ¢ noTepell cuMMeTpuH Harpysku. I'paduk
HArpy3KH TIONTy4eH IIyTeM H3MEpPEeHHs MapaMeTpoB SKHIIOTO
KoMIUIeKca 3a 24 wuaca. bBeumM mpemyiokeHbl pelieHus It
NIPEOJIOJICHUsT aCUMMETPHYHBIX ~IIOTeph HArpy3KH C LeJbIo
cHIDKeHust nortepb MomHocTd. 3AKJIFOYEHUME: PesynbraTh
pacyeToB IO aITOPUTMaM OIpeeTeHUs MOTePh NEKTPOIHEPTHH B
yerplpex mnpoBoaHbix cersax 0,4 kB. Paccmorpen anropurm
00paboTku HUCXOIHOU urdopmanmu, MOJTy4E€HHOU or
HHTEJIEKTYalbHbIX CUETYUKOB 9JIEKTPOIHEPTUU UL
HCTIONB30BaHUS €€ IPH pacderax IIOTephb DIEKTPOIHEPTUH.
IIpencraBieHo 0OOOCHOBaHWE IPUMEHEHHS MeETOAa KOHTYPHBIX
TOKOB IUIsI JUI PAacdyeToB MOTEph JJIEKTPOIHEPIUH B JUHUSX C
pacrpeneneHHOH Harpy3kol BIONIb ee UIMHBL. OIMCaH aaropHT™M
aBTOMATHYECKOTO OIPENENICHHS HE3aBUCHMBIX KOHTYPOB IS
yYKa3aHHbBIX JIMHUH

Hecummerpust Harpysox,
HOTEPHU IEKTPOIHEPTUH,
00paboTKa UCXOIHOI
nH(pOpMAaIHH, He3aBUCHMBIE
KOHTYPBI B JIMHUSX C
pacIpe/ieNeHHON Harpy3Kou.
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AHann3 TEXHOJIOTHYECKUX U
IKOJIOTUYECKUX (PAKTOPOB,
BIIMSIOMINX HA PHIHOK
3NIeKTpOMOOHIIEH B
A3zep0aiixane

The geographic location and climatic conditions of Azerbaijan
make it possible to develop the field of alternative energy for the
production of electricity from the sun and wind. Despite the fact
that energy resources such as oil and gas are some of the most
important elements of the economy, the country is interested in
alternative methods of energy production in order to preserve the
environment. In this regard, a large-scale environmentally
innovative project has been launched in the country, within the
framework of which, in particular, it is planned to bring the latest
technological innovations to Azerbaijan, including the development
of the production of electric vehicles to reduce environmental
pollution. In this regard, the article examines the prospects for the
development of electric vehicles in Azerbaijan, analyses the trends
of world practice, discusses the optimal approaches to the
development of this industry in the transport sector of the
Azerbaijani economy, taking into account the best practices.
Developed countries.

OneKTpoMoOHIH, 3apsTHBIE
CTaHIUHM, ABUTATEIN
BHYTPEHHETO CTOPaHUs,
AKKyMYJISTOPBI JUIS
JNEKTPOMOOUIIEH, THOPUAHBII
JNIEKTPOMOOWIIB, 3arpsi3HEHHE
OKpY>KaroIlei cpessl,
BPE/IHBIC BEIIECTBA, THOKCHL
cepsl, a30T
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IIpumeneHne cOBpeMEeHHbBIX
TEXHOJIOTUH IS
obecrieueHust
9KCIUTyaTalHOHHON
HaJIKHOCTH U
06e30MMacHOCTH B
9HEProcucTeMax
Asepbaiikana.

Currently, large-scale projects are being implemented in Azerbaijan
to restore infrastructure in the territories recently liberated from
occupation. This includes, among other sectors, the construction of
new modern power plants and power grids of modern design and
high capacity. This, in turn, requires the application of reliable and
effective methods of safety and protection of these systems from
any failure or damage. Presently, there are multifunctional
microprocessor devices that, performing the functions of relay
protection, simultaneously solve the problems of automation of
energy equipment management. These include generator
protection devices, engines, transformers, reactors, tires,
transmission lines, central control systems, etc. Relay protection
devices are combined with sensors and integrated with

ABTOMATHKA YIIPaBIICHUS
BBIKJTIOYATENIEM,
MHKPOIIPOLECCOP, YCTPOHUCTBO
peneitHol 3amuThl,
TeHepaTop, ABUrareb,
TpaHcdopmarop,
peakTop,cOopHas IIKHa,
JIMHHUS JIEKTPOIIepEIayH,
MHTEJIeKTYalbHbIA JaTIUK
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communication devices. They are as close as possible to the control
object with significant savings in control cables. In addition to relay
protection, functions of registration of emergency processes,
identification of the place of damage, blocking switches, etc. are
implemented. In this regard, this article discusses a complex of
aspects of the use of modern technologies and developments for the
protection of power systems, and analyses the optimal concepts for
the control and protection of electrical networks, which are most
suitable in the local conditions of the regions, as well as in the
context of the global power system of the entire country.
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A demand-response
approach for HVAC
systems using Internet of
Energy concept

Demand side management for retail electricity consumers in the
long term is an important tool for maintaining and regulating the
balance of supply and demand in the electricity market. Heating,
ventilation and air conditioning (HVAC) systems operating on the
demand side of power systems have enormous potential as a
demand-side mechanism. However, the involvement of mass
consumers in the practice of demand response is associated with
significant costs. The solution to this problem in many countries,
and more recently in Russia, is being implemented through the
architecture of the Internet of Energy (loE), which allows the
deployment of various services with their own business models and
control algorithms. GOAL. To develop an approach in the IoE
structure to decentralized demand response of a distributed multi-
energy systems (MES) with HVAC systems, receiving electricity
from a centralized power supply system. METHODS. The proposed
IoE model for controlling the end consumer’s equipment of HVAC
building is implemented based on the multi-agent reinforcement
learning and a network-centric energy management structure
RESULTS. A Python program that allows HVAC building agents
to modify the overall electricity demand curve in an MES by
controlling the heat storage of each agent. Agents, through built-in
IoE ports and protocols, gain access to heat pumps and electric
heaters, which allow them to control the storage of domestic hot
water and chilled water (for sensible cooling and dehumidification).
CONCLUSION. An approach to decentralized demand response of
a distributed MES with HVAC systems is presented. It is shown
that the network-centric structure of demand response is well suited
for prosumers and active consumers who are IoE users and are
connected by smart contracts with their aggregator-cluster.

Demand response, Internet of
Energy, HVAC, multi-agent
reinforcement learning,
management
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[onyuenue n
HCIOIB30BaHUE BOIOPOIa
Ha TBepAOTOIUIUBHBIX TOC
JUTS BBIPaBHUBAHUS rpaduka
HArpy3KH U 3aMeIICHHS
PE3epBHOTO TOILIHBA.

Pestome: Harpysku B 9HepreTHYecKHX CHCTEMAX XapaKTepU3yIOTCs
CYTOYHOM M CE-30HHOH HEpaBHOMEPHOCTBIO. YBEIMYEHHE OIS
aTOMHBIX ~ JJIEKTPOCTaHIMII ¥  CTaHIMi, BO30OHOBIIEMON
SHEPreTHKH, OO0JIAJAoIUX OrpaHUYEHHOW MAaHEBPEH-HOCTHIO,
OCHOBHAs TSDKECTh DEryJIHPOBAHHMS HArpy3KH JIOXKUTCS Ha
TeIuIoBEle  AIeKkTpocTaHmuu. TOC, paboTaromue Ha TBEpPAOM
TOINIMBE C KOTIAMH C OKUAKAM [IJaKOyJaJeHHEM, MOTyT
pasrpyxkatbcss o0 70% OT HOMUHAIBHOH MomHOCTH. IIpu 3TOM
CHIDKAeTCs. YCTOMYHMBOCTH TOPEHUS, IPOUCXOIHUT NIIaKOBaHHE
MoBepX-HOCTei Harpesa. J{st ycTOHYMBOCTH pabOTHI MPUMEHSIOT
MOJACBETKY — IMOAady B TONKY BBICOKOPEAKI[HOHHOIO TOILIHBA
(game Bcero MasyTra), HMEIOIIETO BBICOKYIO CTOMMOCTB, YTO
CHIDKAeT JKOHOMHYHOCTb HX pabotrsl. llens. Llembto sBisercs
BbIpaBHUBaHKE rpaduka Harpy3ku TOC U cHIXKE-HUE TTOTPEOICHUS
Ma3yTa, IIyTeM 3aMelIeHHEeM €ro BOJOPOIOM, IONyJaeMBIM Me-
TOZOM OJIEKTPOJIM3a B 4Yachl IpoBajia HArpy3kun. MeTozsl.
Hcnonp3oBaHue 3MEKTPONU3a A MOTYydYEeHHS BOJOPOJAA B UACHI
npoBana Harpy3kn TOC mo3Bonser paboTaTh NPAaKTHUSCKH C
HOMHHAJIbHOM Harpys3Koi. M36s1TOK TeHEpHpYEMOi
SNIEKTPO’HEPTHU MCIONB3YeTCsl O IOMyde-HUs BOAOpOAa MU
Kucioposa. Bomopox cxuraercss B CyIIECTBYOIIEM KOTIE JUIst
MIOZICBETKH (pakesla BMECTO Ma3yTa, a KHCIOPOJ MOAMEIINBACTCS K
BTOPHYHOMY BO31yXy. B pesynpTaTe oOecneunBaeTcsi MOBBILICHUE
TeMIepaTrypsl (axena, yCTOWYMBOCTh TOPEHHS, SKOHOMHUYHOCTDH
paboTel U cokpamenue BbIOpocoB CO2, ¢ OIHOBPEMEHHBIM
MOHIDKEHHEM OTIyCKa OJIeKTPOdHEPTMH B CeTb. Pe3ympTaThl
ITony4yenne BOAOpOAA METOAOM BJIEKTPONHM3a MO3BOJNSAET BbI-
poBHATE Harpy3ky TOC, MOBBICHTH KOHOMHYHOCTH paboOTHI, a
C)KHT'aHHE BOJOPO-1a O3BOJISIET OTKA3aThCsl OT HCTIONb30BAHUS AT
nojcBeTkM  (akena MasyToMm. 3akirodeHne. B pesymbrare
UCTIONB30BaHMS  3JIEKTPOIW3a Uil TONYYEHHS  BOJOPOJA
BBIPAaBHUBAEeTCA IpadHK HArpy3KH OOOPYIOBAHUS, CHIDKETCS HIN
TIOJI-HOCTBIO BBITECHSETCS MOTPEOJICHHE JOPOrOCTOSIIEr0 TOILTHBA
MaszyTa Uil TOA-CBETKH, YIYYIIAIOTCS YCIOBHS TOPEHHS IpU
00oramieHuy BO3ayXa KHCIOPOIOM

Bonopox, kucnopos, rpaduk
HAarpyskH, yroiib, Masyr,
BbIpaBHHBaHUE rpadrka
HArpysku
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Pacinmpenne
PEryIHpOBOYHOIO
nuanazona TOL] ¢
aKKyMYJSITOPAMU CETeBOH
BOJIBI IPH padore 1o
TEII0BOMY rpaduKy.

Temnoonexrponentpamu (TOLI) oTmyckaloT aBa BHAA DHEPIUH
TEINIO M 3neKkTposHepruto. IIpu padore mo TemioBoMy rpaduky,
BBIPA0OTKA U OTIYCK DIEKTPOIHEPIHH ONpENEIIeTCs 00bEeMOM U
napaMeTpaMH OTITyCKaeMoro Tema. B Tedenue cyrok morpebienue
9JIEKTPOIHEPTUH 3HAUYUTEIBHO MEHSETCsl, IPH 3TOM IeHepupylolee
obopynosanne Ha TOLI, He MOXKeT y4acTBOBaTh B PEryIUPOBAHUN
rpaduKa dIeKTpHYEeCKOd Harpysku. [l yBenmdeHHs BbIpabOTKH
anekTposHepruu Ha TOLl yBelMuuBalOT pacxoj mnapa u nepexosT
B KOHJCHCAIIMOHHBIH pEXKHM pa-00TBI €  CYIIECTBEHHBIM
CHIDKCHHEM DJKOHOMHYHOCTH. B mepuox mpoBama rpaduxa
aneKTpuyeckoil Harpysku TOLl BBIHYKAEHBI pasrpyxarbcs, C
nepefadell 4acTH TEIUIOBOW HArpy3KH Ha HMHKOBBIC BOJOTpEHHEIE
xomisl (IIBK) miam mukoBble OOH-Tephl C IIEPEXOIOoM HX Ha
pa3ienbHy0 BBIPAOOTKY, CO CHIIKEHHEM 3KOHOMUYHO-CTH. Lleis.
Ilenbio sBseTCs 0OecIedeHNHe yIacTHsl TeHepUPYIOLIEro 000pyno-
Banust TOLl B perynupoBaHuy rpaduka dIEeKTPUUECKON Harpy3Ku
mpu pabore mo TemIoBoMy rpaduky. Metoapl. [ pacumpenus
perynupoBodHoro amamasoHa TOLl mpenmara-eTcsi HCHONB30BATh
aKKyMyJSITOpBI ceTeBoil Boabl (ACB). B 4achl MUKOBEIX HAarpys3ox
9JIEKTPOIHEPTHUH, 33 CYET JOIOIHUTENIBHOIO YBEIMYEHHUs pacxofa
ceTe-BOM BOABI 4epe3 CeTeBble moporpeBaTenu arperatoB TOII,
YBEINYUBACTCS BBIpa-00TKA M OTIYCK OJIEKTPODHEPTHH Ha
TEIUIOBOM IOTPEOJICHUH, a U30BITOK NpPOU3BE-JEHHOI0 Terula
aKKyMyIHupyeTcsl B OakaX akKyMyisiTopax. B dacel mpoana dnek-
Tpuueckodl  Harpy3kw, arperatel TOI[ pasrpyxarorcs 1o
JJIEKTPUYECKOH MOIIHO-CTH, a CHIDKGHHE OTIyCKa Teljia OT
OTOOpPOB  TypOHMHBI ~ KOMIICHCHPYETCS OTI[yCKOM H3  0akoB
aKKyMyJsiTopoB. Pesynbrarsl.  lcmonp3oBaHME aKKyMyJISTOPOB
cereBoi Bojbl mo3Boysier TOILl pacmmpuTh peryiampoBOYHBII
nuana3oH TOLl mpu pabore mo teroBomy rpaduky o 30% or
YCTaHOBJICHHOW MOIIMHOCTH M OOECIIeYUTh €€ YyJacTHe pery-
JHPOBAHUK TpaduKka OJJIEKTPUYECKOH HArpy3KH. 3aKiIioueHHe.
TIpexncrasnen npuniwn padotel TOLI, ¢ akKyMyJISTOpaMH ce-TEeBOM
BOJBI, OOECHEUMBAIOIMN pACIINPEHHE €€ PEryJINPOBOYHOIO
JlMana3oHa npy paboTe 1o TeIUIoBOMY rpaduky.

AKKYMyJISTOp CETE€BOH BOABL,
TermoBas Harpyska. [Iposan
HArpysKH, IHKOBasi Harpy3Ka
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D¢ pekTHBHOCTH
NIPUMEHEHHS] PEKYPPEHTHBIX
hopmyn npu o6paboTke
umHHBIX psgos Efficiency
of application of recurrent
formulas in processing long
rows

HpI/I HU3Y4YE€HUH OCHOB aJITOpUTMHU3AlMH U IIPOrpaMMHUpPOBaHHS B
By3ax Yy 06yqaromnxcsl YaCcTO BO3HHUKAKOT 3ada4u II0 IIOUCKY
PeKYppPEeHTHBIX (OpPMyJ MpPU BBIYKCICHHMM CYMMBI pSJIOB C
60.TIBIIIPIM KOJIMYECTBOM  YJICHOB. OIJ_II/I60‘IHO nojaratrb, 4TO
CKOpPOCTH COBPEMEHHBIX IIPOLECCOPOB HACTOJIBKO BEJIHWKH, YTO
MOTYT OCBOOOJHMTH MPOrpaMMHUCTa OT HEOOXOAMMOCTH IOPOit
HENIPOCTOrO IIOMCKA PEKYPPEHTHHIX (OPMYII W OrpaHHYIUTHCS
IIporpaMMHUpOBaHUEM CYMMBI psZla, OCHOBBIBAsSCh Ha TOTOBOM
dopmyne obmero uieHa psga. 3agada JaHHOTO HCCIIENOBAHHS
3aKJIIOYacTCA B  TOM, ‘{T06BI TIOKa3aThb, YTO TIPUMEHCHUE
PEKYPPEHTHBIX OTHOIICHUH HE TOJBKO II03BOJISIET IIOBBICUTH
CKOpPOCThb BI;I‘-II/ICJleHI/IfI, a 4aCTO ABJIACTCA CAUHCTBECHHBIM YCIIOBUEM
TIOJTy9€HHUsI KOPPEKTHOI'O KOHEYHOI'O0 pe3yJibTaTta. HpI/IBeI[eHHLIe B
cTaThe KOZBI TIPOTpaMM, PEANM3YIOMINX 00pabOTKy psza Mo JBYM
METoAaM, W CPaBHCHHUC HUX PE3YJbTATOB SABJIAIOTCA AOCTATOYHO
YGCHHTGIILHLIM JI0Ka3aTCIbCTBOM HCO6XOI[I/IMOCTI/I IIOUCKa #u
TPUMEHEHUs PEKYPPEHTHBIX COOTHONIGHHMH TpH  pa3paboTke
AIITOPUTMOB, OCHOBAHHBIX Ha TPUMCHCHHUE pPA3JIAYHOIO BHIA
psimoB.  When studying the basics of algorithmization and
programming in universities, students often have problems of
finding recurrent formulas when calculating the sum of series with a
large number of terms. It is a mistake to believe that the speeds of
modern processors are so high that they can free the programmer
from the sometimes difficult search for recurrent formulas and
confine them to programming the sum of a series, based on a ready-
made formula for the general term of the series. The aim of this
study is to show that the use of recurrent relations not only allows to
increase the speed of calculations, but is often the only condition for
obtaining the correct final result. The codes of programs presented
in the article that implement the processing of a series by two
methods and a comparison of their results are quite convincing
evidence of the need to search for and use recurrent relations in the
development of algorithms based on the use of various types of
series.

JImMHHBIE psbL,
PpeKyppeHTHBIE (popMyIIbI,
GbyHkumonanbHbIe psibl, long
series, recurrent formulas,
functional series
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Development of a
mathematical model for
gasification of solid fuel and
assessment of the influence
of input parameters on the
heat of combustion of the
resulting gas

Within the framework of this study a brief review of the gasification
technology was carried out, the best types of blowing agents and
gasification methods used in terms of efficiency and environmental
safety were identified and a mathematical model of a steam-oxygen
gasifier was developed in the MS Excel software package. The
authors paid special attention to the consideration of the effect of
changing such input parameters of the gas generator as temperature
and relative mass flow rate of steam and oxygen on the heat of
combustion of the produced generator gas. As a result of the
research methods for increasing the heat of combustion of the

Coal; steam-oxygen
gasification; synthesis gas;
oxygen-steam ratio.
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generator gas and the conditions for using the described methods
were formulated. The work also revealed the optimal ratios of the
blowing agents and solid fuel supplied for gasification and
presented the output parameters of the produced generator gas — the
heat of combustion of the gas, the gas temperature and the
gasification efficiency.
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Cum6m03 TexHooruit. Ot
anekTpodyca K Bogopodycy.

Beenenme. I'nmoGanbHbIi  TpeHA — AeKapOOHM3alMH  BBI3BAaH
AQHTPOIIOTCHHBIM BIIMSHUEM HA IOBBILIEHUE TEMIIEPATyphl KIMMAaTa
U BBIOPOCHI YIVIEKHCIIOrO ra3a. B cBf3M ¢ MUpPOBOH TEHIEHLMEH K
BOJIOPOZHOMY JHEPrOIepexony, IMPOU3BOMUTEIN TPAHCHOPTHBIX
CPEACTB, M aBTOOYCOB B TOM YHCIE, PACCMAaTPHBAIOT TOILIMBHbBIC
9JIEMEHTBl, KaK 4YacTh OHEPreTHYECKOH CUCTEMBI IIPUBOJA
TOPOACKOTO  KOJIECHOTO  TPAaHCHOpPTAa.  ABTONPOU3BOAUTEIH
AQHOHCHPYIOT OIBITHbIE OOpa3lbl 3JIEKTPUYECKUX aBTOOYCOB Ha
BOJIOpozie (BOZOPOOYCOB) C 3aIlyCKOM B cepuio 4epes 2-3 roja c
MOJly4eHuEeM OJOOpeHUsI THIAa TPAHCIOPTHOIO cpexacTBa. llems.
Onucanue 3TanoB pa3paboTku obpas3ua Boaopodyca C y4eToM
obecrieueHus TpeOOBaHMIT HAJEKHOCTH W3S U OE30MaCHOCTH
Metons!. PaspaboTka ombITHOrO oOpasna BomopoOyca, HCIONb3Ys
METO/Ibl PEBEPCHBHOIO MHXXHHUPHHIA. [IpoekTHpoBaHue ¢ ydeToM
aHanM3a CYIIECTBYIOIIHX TpPeOOBAHHN HAASKHOCTH pabOTBl U
0€30IIaCHOCTH ~ KOHCTPYKLIMM  JHEPrOyCTaHOBKH  TOILUIMBHBIX
9JIEMEHTOB IPH  MHTCIPAlM B  TPAHCIOPTHOE  CPEICTBO.
Toctpoenne HyHKIMOHAIBHBIX M JOTMYECKUX CXEMBI, IIPOBEJCHUE
pacueTHBIX  HCCIENOBAaHUH, WCCIENOBAaHMS Ha  IPOYHOCTH
KOHCTpYKIMH. Pe3synbraThl. PaspaboraHa KOHCTPYKLHUS OIBITHOTO
obpasna BomopoOyca 1 kiacca (ropoickoit) kareropun M3
3akmouenne. IIpencraBieHsl dTanbl pa3pabOTKH OTEYECTBEHHOTO
obOpasna BozopoOyca, Kak crocoda YJIydllIeHHs SKOJOTUH
METramnoJIkCcoB.

Bonopona, TorunBHbIE
3JIEMEHTBI, IKOJIOTHS,
BOJOpOOYC, pa3paboTka,
pasBuTHE
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OrnrruMu3anus
THAPABINYECKOTO PeKUMa
padoThI cucTeMbl
TeriocHabxkenust OO0
JICM «Hyrpumnan
Iponykrc Pyc»

LIEJIb: M3y4nTh CHCTEMy TEIUIOCHAOXKEHHsSI OT IIPOU3BOJCTBEHHON
korensHO, OOO JICM «Hyrtpumnan Ilpopykrc Pyc» .
Habepexxuble YenHbl, onpenenuTs CylecTByoLMe npodiemMbl npu
ee pabore. [IpoBecTH aHaNM3 M INPEIJIOKUTH METOABI PELICHHS
CYIIECTBYIOIIMX MpodieM. Pa3paboTaTh 3JIEKTPOHHYIO MOJEIb
CHCTEMBI U NPEIOKUT MEPOIPHATHS UL ONTHMHU3AIUH PEKHIMOB
OTIyCKa TeIIoBOi sHeprum oT KotenbHoW. METOIbBL: s
MOJICJIMPOBAHUSL  PEXKHUMOB  pabOThl  MCCIEAYEMOH  CUCTEMBI
TEIVIOCHA0XKEHUs] ~ HCHOJB30BAICS ~ IPOrPaMMHBI  KOMILIEKC
«ZuluThermo». PE3YJIbTATBI: Obuia pa3paboTaHa 3JIEKTPOHHAS
MOJIeNIb HCCHIeyeMOH CHUCTEMBI TEIJIOCHAOXKEeHMs, HA OCHOBAHHU
KOTOpOH ObLI MIPOU3BE/ICH pacuer CYIIECTBYIOLIETO
THAPABINYECKOTO pEeXHMa pabdOTBl CHCTEMBI M  ONPEIENCHBI
mapaMeTpsl B KaXIoH Touke cucTeMbl. IlomydeHsl 3aBUCUMOCTU
U3MEHEHUs] IapaMeTpoB pabOThl CHUCTEMBI TEIUIOCHAOXEHUs OT
KoJIeOaHMH HapyXXHOTO BO3myxa. Ilpe;ToxeHBl TpPH BapHaHTa
Pa3BUTHUSI CUCTEMBI H Pa3paO0TaHbI MEPOIPHATUS II0 ONTHMH3ALUN
THJIPABJIMYECKOTO PEXUMaA I CHCTeMbl TeriocHaOxkenuss OO0
JCM  «Hytpumnan Ilpomykrc Pyc» 1. Habepexuble UYenHbL
3AKJIFOYEHUE:  Pe3ynbraThl  MOAENMPOBAHUS  MO3BOJIMIN
onpenenuTs Hanbonee 3(PeKTHBHBI BapUaHT Pa3BUTHS CHUCTEMBI
TEIUIOCHA0XKEHUsI — YCTAaHOBKY MOBBICUTENLHOTO Hacoca |
0aJaHCUPOBOYHBIX ~KJIANAHOB. Peanmus3aumust MepONnpusATHH, I10
BBIOPaHHOMY BapHaHTY, IO3BOIMT CHU3HTH IapaMeTphbl JaBICHUS
TEIUIOHOCHTENST  BCelf ceTH 3a  c4eT  aBTOMAaTHYECKOro
peryaupoBaHusi ¢  NPUMEHEHHEM  YaCTOTHO-PEryIHPYyeMOro
IpPUBOJA HA CETeBLIX HACOCaX B KOTEIbHOM, YMEHBIIHTh U3HOC
000pyOBaHUSI KOTENBHOI M TEIUIOBBIX CETeH, ONTHMH3HPOBATh
OTIyCK TeIUIa IIyTeM pacIlpenelieHHs pacyeTHOro KOJIUYecTBa
TEIIOHOCUTENIS IO BCeM O0BeKTaM TeIIONOTPeOIeH s, yCTPaHUTD
«ueperpeB»  OmMMKAHIIMX W «HEHOTPEB»  OTHAICHHBIX
noTpeOuTenelf, COKpaTUTb  3aTpaTbl HAa  NOATOTOBKY U
TPAHCIIOPTUPOBKY TEIUIOHOCUTENS M C€OECTOUMOCTD OTITyCKaeMOH
TPOAYKIHH.

T'uppaBnnueckas
0anaHCUpOBKa,
MH/IUBUIyaJIbHbIH TEIIOBOH
IIyHKT, TeIUIOCHa0XeHHe,
0ayaHCHPOBOYHBIH KiIarlaH
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Ananms oruppOBaHHEIX
CHUTHAJIOB IIEPEXOJHOIO
mporecca

PaspabatbiBacTcs HporpaMMHO-ammapatHeiii  kommieke (ITAK)
BOJIHOBOI'O ONpPEZENIEHHs MECTa MOBPEXAEHUs, MpeIHa3HaueHHbIH
i UHQOPMHUPOBAHMS [JHCIETYEepa OJIEKTpoceTel O MecTe
TIOBPEXK/ICHHS U O COCTOSHHHU BBHICOKOBOJIBTHOI M30JAIMU CETH, Ha
OCHOBE KJIAaCCH(MKALMU JHArHOCTHYECKHX IIPU3HAKOB CHTHalIa
nepexofHoro mporecca. OCHOBHBIC 3aJadd MPOEKTa: aHAIH3
9KCIIEPHMEHTAIIbHO 3apETUCTPUPOBAHHBIX CHIHAJIOB IIEPEXOIHOTO
mpolecca;  NPOrpaMMHOE  ONpeNeleHHEe  JUarHOCTHYECKUX
MIPU3HAKOB CHTHAJA IIEPEXOJHOrO IPOIecca; METOJ ONpEeAeIeHUs
JUTITETIEHOCTH TIONYHNEePHOAOB KOJIeOaHMH CHIHala MEpPeXOTHOTO
mpolecca Kak IpocTeimuil BappaHT MOJAAbHOTO aHAJIN3a; METON
OIpe/ieNIeHns] JUIUTENBHOCTH IONYHNEepPUONOB KoJeOaHMH CHTrHaa
MePEeXOJHOro Iporecca Kak NpocTeifimmil BapuaHT MOJANBEHOTO
aHa/IM3a; KIacCHM(MKALMs CHMTHAIIOB IIEPEXOAHOro IMpolecca Ha
OCHOBE HCIOJIb3yeMbIX JUATHOCTUYECKUX NMpu3HaKkoB. [TomyueHHbIe
pesynabTatel  Oymyr BHempensl B IIAK ¢ memsio  ero
KOMMEpLMAIH3allid B JJIEKTPOCETEBOM CEKTOPE OHEPIeTUKH.
Pa3paboTaHHble NPUHIMIBI KIACCHOHKAMK CHTHAIOB OymyT
IIPOJBUTATHCS B CMEXKHBIX 00JIaCTIX HAYKH U TeXHUKH

Excel, curaain nepexoaHoro
nporecca, MoNynepHoz,
JIMarHOCTHYECKHE MIPU3HAKY,
HCXOZHAs OCLUIIOrPaMMa,
LICHTPHPOBaHHAs
OCLHJIIOrPaMMa, KOMIUIEKC
BOJIHOBOTO METO/1a
OlpeeIeHUs MecTa
HIOBPEXKICHHSL.
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IoBbiieHue

3G PEeKTUBHOCTH PaOOTHI
KOTEJIBHOH IyTeM
Ha/ICTPOMKHY BUHTOBBIMU
PacCIINPHUTEIBHBIMH
neuratensivu/ Increasing the
efficiency of the boiler's
operation by adjusting the
screw expansion motors

B pabore paccMOTpeHO TOBBIIeHHE 3(PHEKTHBHOCTH pabOThI
KOTeNbHOro Iexa B I. Hedrekamck myTem BKIIIOYEHHS B paboTy
napoBblx komioB JIKBP, crosimx Ha KOHCEpBAalUMK, U BHEAPEHUS
BUHTOBBIX  pacIIMpUTeNbHbIX ~ MamuH.  Ilpennaraerca B
HEOTOIMTENbHBIN HepUoJ (alpenb — CeHTSIOPh) BKIIIOYATh TapOBbIE
KOTJBI 1151 BeIpaOoTkK mapa. Ilap Oyner mpoxoauts uepe3 BPM,
MOHMXXAsi CBO€ JaBleHHE JO HEOOXOAUMOIro JUIi CETEBBIX
rojorpeBareneil Ul MOCIESAYIOIEero IoJorpeBa BOABI Ha ropsiuee
BojocHaOkeHue. Ilpu sToM Ha reHepatopax BPM Oyner
BBIPAa0aTIBATBCS NIEKTPOIHEPIHsl, KOTopast OyleT nepesaBaThCs Ha
IIMHBI COOCTBEHHBIX HYXJ KoTenbHOU. ITo pe3ynbraTaM pacderos,
K ycTtaHoBKe ObUIO BbIOpaHO B¢ BPM mMominocTh 700 kBT Kaxas.
Ilpun paccMaTpuBaeMOM BKJIIOYEHHUH JOHOJHUTENBHBIX I1apPOBBIX
KOTJI0B ¥ BPM B HEOTONMUTENBHBII MEPHOJ TOlia, BbIpaOOTaHHAS
JIEKTPOIHEPTHsI MOJHOCTHIO IOKPOET 3aTpaThl Ha COOCTBEHHBIE
HYXJIbl KOTeIbHOU. CPOK OKYNaeMOCTH IPOEKTA COCTABUT 5 JIET.

BuHTOBas paciuupuTebHas
MalInHa; KOTeIbHAs; MapOoBOM
KOTeJI; BBIpaboTKa
9NIEKTPOIHEPTUH;
COOCTBEHHBIE HYX]IbI
KOTEJIbHOM.
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INepcriekTHBBI aKTHBALUN
TUIPOATIOMOCHIIHKATOB
3JIEKTPOMArHUTHBIM [OJIEM
CBY 15t BOIOPOIHO#
SHEPreTUKH U
KEepaMHUYECKOW TEXHOJIOTHU

IpuBeneHs! TUTEpaTypHBIe cBefeHHs o BiusHuo noinsi CBY Ha
BOJHBIE PACTBOPHI THIPOATIOMOCHINKATOB, MEXaHU3M IIOTJIOIECHHS
CBY »sHepruu, HUCIOJb30BAaHME €€ B BOJOPOAHON DHEpPreTHKE.
Bmusrne mons CBY Ha cTpyKTypy M CBOiCTBa HEOPraHHYECKHX
BEIIECTB. TToxazana 0COOEHHOCTh tazoBoro cocTaBa
aktuBUpoBaHHBIX B mose CBY  BomHbIX  cycrnieH3uit
AJIFOMOCHJINKATOB, TPOIlEcca WX AETHApaTanud u (GopmMupoBaHue
CTPYKTYpbl IIOCIIC CIeKaHUs, (OpMHUpOBAHHME HAHOPA3MEPHOH
CTPYKTYpbl ~MaTepHana U e IepCIeKTHB B BOAOPOIHON
TexHonoruu. Iloka3aHa 0COOEHHOCTB CTPYKTYypel W  (pa3oBOro
cOCTaBa MaTepuaia, COAep Kallero KapOOHATHYIO COCTABIIAIONIYIO,
mocne obpabdorkn B mnone CBY. Ilokasana ocoOGeHHOCTH
JETHAPATAllM W PA3IOoXKEHHs] aKTUBHPOBaHHBIX B moine CBY
MPUPOIHBIX U TEXHOT€HHBIX aTIOMOCUINKATOB PAa3IMIHOIO COCTaBa
U TEepCHeKTHBBl [ BOAOPOAHON dHepreruku. IloxasaHsl
pe3ynbTaThl  MCCIEAOBAaHWH 10 aKTHBAIMM W  CIEKAHMIO
HEOPTraHHYECKHX  BEIIECTB B  DJIGKTPOMATHUTHOM IO,
pPAcCMOTpPEHBl  MEPCIEKTUBBI 3TOTO HAMpaBICHMS OIS CO3LaHUs
9KOJIOTUYECKON TEXHOJIOTHHI Oy YEHUSI KepaMHUYECKHX
Martepuanos, pazsutis CBU-snepretukn. Ilokas3aHbl CTpyKTypsl
CIIEUEHHBIX B noJse CBY KOMITO3HUITHI Ppa3IMYHOTO
MOJIMMUHEPAIBHOTO ~ COCTaBa, INPOYHOCTHBIE — XapaKTEPUCTHKH
obpasioB u3 HHX, (a30BBI cocTaB Marepuana C BKIFOYEHHEM
HaHOpa3sMepHbIX  cocTaBistomux. LIEJIb. HccenenoBanue
BO3MOXKHOCTH ~ HCIIONB30BAaHHMS  IPHUPOAHBIX,  TEXHOT€HHBIX
amomocuiarkaroB 1 CBY sHeprum B BOJOPOJHON TEXHOIOTHH U
sKonoruueckoit texuomornu kepamukun. METO/Ibl.  Meron
TepmoakTuBanmu B mone CBY amroMOCHINKAaTOB HMPHPOAHOTO H
TEXHOTEHHOTO TPOMCXOXK/EHNs. VIcIonap30BaHNE KOMIIIEKCHOTO
Tepmuueckoro, MWK —  cmekTpanbHOro, peHTreHoda3oBoro,
MHKPOCTPYKTYPHOTO aHAJIM30B, pe3yabTaThl ¢uzmko-
MexaHH4eckux ucrnbitanuii 0opasnos. PE3VJIBTATBI. Iloka3ansr
MepCeKTHBHI cnonb3oBanuss CBU-anekTpoMarHuTHONH 00paboTKu
AIFOMOCHJINKATOB B TEXHOJIOTHAX BOJOPOMHOW SHEPreTHKU H
KEPaMHKH. 3AKJIIOYEHME.  TIloka3aHbl  NepcHEKTHBBI
HMCCJIEIOBAHUI I10 HMCIIOIL30BAHUIO CBY  51eKTpOMarHuTHBIX
monei B BOJOPOJHON SHEPreTHKE M PAa3BUTHIO 3KOJIOTMYECKHX
TEXHOJIOTHI B KEPAMUUECKOH MPOMBIIIIICHHOCTH.

DJIeKTpOMarHuTHOE T10JIe
CBUY, BozoposHas u
KepaMUyecKasi TEXHOJIOTHH,
THIPOATIOMOCHIINKATEI,
HAaHOCTPYKTypa
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59 Optimal control of the The article proposes a method for calculating the optimal starts of a | asynchronous electric drive,
dynamic mode of an high-inertia asynchronous electric drive on a computer using the | optimal control, frequency
asynchronous electric drive maximum principle and the Newton-Raphson method, as well as | control, dynamic modes, high
taking into account thermal ways to improve the convergence region of this method. On the | inertia mechanisms
transients (OnrumaibHOE basis of this technique, the optimal dynamic modes of a high-inertia
ynpasienue auHamugeckuMm | frequency-controlled asynchronous electric drive are calculated,

PEXKHUMOM ACHHXPOHHOTO taking into account thermal processes. The ways of increasing the

3IIEKTPOIPUBOJIA C YUETOM energy efficiency of the electric motor due to the optimal control of

TETUIOBBIX TIEPEXOTHBIX the modes of starting the asynchronous motor are considered. (B

HpOHeCCOB) CTaTb€ IMpe€aara€rcsi METOAHKa pacueTa ONTUMAIbHBIX ITYCKOB
BBICOKOMHEPIIMOHHOI'0 aCMHXPOHHOIO 3JIeKTporpuBojga Ha OBM c
NIPpUMEHEHUEM IIpUHOUIIA MaKCUMyMa HW METOoda HrroToHa-
Padcona, u cmocobsl MO yIydImIEeHHIO OOJACTH CXOAUMOCTH
JlaHHOTrO Meroza. Ha OCHOBE JaHHOH METOAMKH PAaCcCUMTBIBAIOTCS
ONTUMAJIBHBIE JTUHAMHUYECKHUE PEXKHUMBI BbICOKOMHEPIIUOHHOTO
HaCTOTHO-PETYIUPYEMOTO ACUHXPOHHOT'O DJIEKTPOIIPUBOJIA C
Y4ETOM TEIUIOBBIX IPOLECCOB. PaccMOTpEHbl IyTH IOBBIILICHUS
SHCPFCTI/I‘ICCKoﬁ 3(:])(1]GKTI/IBHOCTPI DJIEKTPOABUIATEIIA 3a CUET
ONTHMAJILHOTO yIpaBleHHs pexkxuMamu mycka AJl.)

60 [MocTpoenne Mozenu st The analysis and design of complex technical systems in the field | [Torokosas Mozaeinb, MaTpuup,
KJ1acca MOTOKOBBIX of electrical and thermal power engineering requires modeling both | amre6pa nornkwu,
JIMHAMUYECKUX CHCTEM continuous processes, occurring in these systems, and discrete | muddepenumanbHbie

control processes, associated with switching and configuring | ypaBuenus
various operating modes. Models describing by the complex

technical systems belong to the class of continuous-discrete ones.

We suggest the united matrix model for solving differential and

logical equations, which describes by continuous and discrete

processes. In this article are revealed the problems of conjugation of

continuous and discrete state models. There are also considered

different methods for solving matrix equations of large dimension.

61 Biusnue npeasapurensHoi ITpon3BoacTBO BOZOpPOJA C WCIOIBb30BaHWEM Ouonornueckux | broBomopox, aHaspoGHOE

00paboTku B anmapare
BHXPEBOTO CJIOSI CTOYHOM
BOJIBI KOH/IUTEPCKOTO
HPOM3BOJICTBA HA BBIXOJ
6roBOIOpOsIA IIPH
TEMHOBOM aHa’pOOHOM
cOpakuBaHUU

METOZIOB U, B YACTHOCTH, IIyT€M PEUHUPKYIALHU OPraHMYecKuX
OTXOMIOB M CTOYHBIX BOJ PaccMaTpHBaeTcs KaK IIOTCHIHAIBHO
Oornee SKOJOTHYHBII IIpOIlecC 0 CPaBHEHHIO C TPAIHUIMOHHBIMU
IpoleccaMy, MOCKOJIbKY OH He TpeOyeT BBICOKHX TeMIIepaTyp U
IIaBIEHUS U, CIENOBATENbHO, MeHee dHeproeMkuil. Konmurepckas
IPOMBIIIIEHHOCTh — OJHAa U3 BOCTPEOOBAHHBIX M JHHAMHYHO
Pa3BUBAIOILMXCS OTPAC/IEH MHUILEBOrO MPOU3BOACTBA. YIIpaBICHHE
U OYHCTKA CTOYHBIX BOA, OOpa3yloOUIMX IIpU HPOH3BOICTBE
KOHIUTEPCKUX M3JIENUH, SIBISIIONMXCS ONHUMH H3 Hambolee
BOXHBIX CTOYHBIX BOJ  arpoONpPOMBIIUIEHHOIO  KOMILIEKCa,
CTAHOBATCS >KU3HEHHO HeoOXomuMbIM. [l yckopeHus Imporecca
nepepabOTKH OTXOJOB U IOBBIICHHUS BBIXOZA BOJOPOAA M3BECTHBI
pasnu4Hble CrmocoObl mpenobpaboTku cybcrpara:  (usmdeckue,
XUMHYECKHE, (H3UKO-XUMUYECKUE u O6HOTOrHYecKHe.
ITpenmymiecTBOM ammapaTa BHXPEBOTO CJIOS (eppOMarHUTHBIX
yactu, (ABC) sBmstoTcss Oonee HHM3KHME BHEpro3arparsl Ha
00paboTKy OTXOJOB IO CPABHEHUIO, HAIPUMED, C YIBTPA3BYKOBOM
penoOpaboTKOM. W3menbuenne OCYIIECTBIIAETCS
(heppOMarHuTBIMK  pabOYMMH TeTaMH LHIMHAPUYECKOH (HOPMBI,
MOMEIIEHHBIMH B TPYOy U3 HEMarHHTHOTO MaTepHana, B KOTOPOM
co3faercs Bpamaromieecst MarautHoe none. LUEJIb Lenbro nanHOM
paboTHI SABISIOCH M3YYEHUE BIMSHUA NPEIBAPUTEIBLHON 00paboTKN
CTOYHOM BOABI KOHAUTEPCKOIO IIPOM3BOACTBA B  ammapaTe
BUXpeBOro cios (eppoMarHuTHEIX dYactun (ABC) Ha BEIXOJ
0MOBO/IOPOAa TPH  TEMHOBOM  aHA’3poOHOM  cOpa)KMBaHMU.
METO/bI: CroyHass BOAa KOHAMUTEPCKOTO IPOU3BOJICTBA
IIO/IBEpTajach IpeiBapuTenbHOH 00paboTke B ABC B mpoToyHoM
PEXHME C HCIIONIb30BaHHEM (DepPOMAarHUTHBIX TEN AUaMeTpoM 2,1
MM ¥ JiHON 19 MM. O6paboTKy NpOBOIMIM B JABYX pexumax: 1)
1 munyTa 06paboTku, MomHocTh 150 A; 2) 3 MumHyTH 06paboTKH,
momuocTh 150 A, Ama’poGHoe cOpakuBaHME HPOBOIWIH B
peakTopax HEeMpephIBHOTO OEHCTBUS CO CKOPOCTBIO BOCXOZSIIETO
MIOTOKA KHAKOCTH 3,0 M/9 M IMMOOHIIH3YIOIMM OHOMAacCy areHTOM
(meHonoNumypeTaHoM) B Me30QHIBHOM pEXHME B TedeHue 24
CYTOK. PE3VJIbTATBI. Ilocne obOpaborku obpasnoB B ABC
Habmonanu Hekotopoe yeemmuenne XIIK u conmepxkanus caxapos
(Tm0K03b1, (PYKTO3BI U CaXxapo3bl) IO CPABHEHHUIO C KOHTPOJIEM, a
TaKke CHWkKeHue 3HayeHus pH. Haubonbmee komumyecTBO
BOJIOPOZIa, OOpPa3yOIIErocst B MPOILECCe TEMHOBOTO aHa3pPOOHOTO
cOpaxxuBaHus, Habmomamu B KoHTpose. I[Ipu cpaBHEHHMH JBYX
peakTopoB ¢ npenodpadoranHsiM B ABC 00pa3ioM CTOYHOH BObI
KOH/IUTEPCKOI0 IIPOU3BOJCTBA MOXKHO ClIeJaTh BBIBOJ, UTO YeM
MeHblIe Bpems npeObiBanus cyOctpara B ABC, Tem Oonbiie
BOJZIOpPOZia TOIy4YaeM Ha BBIXOJE M3 peakTopa. IlomydeHHble HaMu
pe3yNbTaThl TaKXkKe IOKa3alld aKTHBHOE 0Opa3oBaHHE MeTaHa B
peaktope ¢ mpenodpadoranubiM B ABC cyOctpaTom naxe mnpu

cOpak1BaHUe, anmnapat
BUXPEBOTO CIIOS, CTOYHAS
BOZIA
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3nadenusx pH menee 5,0 (4,63) mpu HRT 1,2 cyrok B cocrase
ouoraza ObLIO BBIABIEHO 34 00% MeraHa, 4YTO MOIVIO CTaTh
MPUYMHOM HU3KOro BeIXoma OuoBogopoma. 3AKJIFOYEHUE.
IpensaputensHas  obpabotka B ABC  crouHOIl  BOABI
KOHJIUTEPCKOrO  NIPOM3BOACTBA HE TIpUBENA K  YBEIHYCHHUIO
MIPOU3BOMUTEILHOCTH BOJOPOAA IIPU TEMHOBOM aHa’pOOHOM
cOpaxuBannu. OHAKO B peakTopax ¢ mpemodOpaboranHoil B ABC
CTOYHOU BOAOW HAOMIOJANM HHTEHCHBHOE OOpa3oBaHHE MeETaHa
Jlake TIpU HU3KKX 3HaueHusx pH (amxke 5.0).

62 RU: Onrumusanus «OHepreTuyecKue cucreMbl M KOMIUIEKChD» B nanHoil cratbe | Kamepa cropanusi, OKCHab
MaJIOTOKCHYHOM KaMEphbl BBITIOJIHCH AHaJIn3 MCXaHHU3Ma O6pa30BaHI/ISI OCHOBHBIX as3oTa, Fa3OTyp61/IHHI;II>/I
cropanus ['TY tuna I'T-009 | KOMIIOHEHTOB BpEAHBIX  BBHIOPOCOB, XapakTEPHBIX Ui KaMmep | JBHUIaTellb, JKOHOMUYECKUM
C MMIIaKTHBIM CropaHus, paboraronmx ~ Ha  TPAAMLMOHHBIX  BHAAX | 3GhdeKT, SKonmorndeckas
OXJIAXKACHUCM IUTAMEHHOM YTII€EBOAOPOAHBIX TOIIUB. B xauecTtBe 00bEKTA HCCICIOBAHUA ObLI 6630HaCHOCTL, yCTOfI‘IHBOC
TpyObl OCHOBaHHast Ha BbIOpAaH METOJA  CXKUTaHMA 00e/HEHHOI  NpeBapUTENbHO | TOpeHHe
METO/I€ CKUTAHUS MOJIrOTOBJIEHHOM TOIUIMBOBO3JYIIHOH CMECH. OTOT METOJ
00eHEHHOH MIOABIICHHS] BPEIHBIX BEIOPOCOB OB peaan30BaH B KOHCTPYKIUH
MpeABAPUTETBHO MaJIOTOKCHUYHOM KaMephl Cropasus, pa3paboraHHOH
[IOJIrOTOBJIEHHOM MPUMEHUTENBPHO K YycTaHoBke tuma ['T-009 ¢ uMmakTHeIM
TOHHPIBOBOBL[yIHHOﬁ cMecn OXJIAXKACHUEM IJIAMEHHOM prGBI " npeaycMaTpuBacT
EN: Optimization of Gas- CTaOMIIM3AlMI0 OCHOBHOIO  KHHETHYECKOro (akena 3a C4ér
Turbine type GT-009 npuMeHeHust UG Qy3HOHHO-KHHETHIECKOTO M JAEKYPHOTO
lowtoxic combustion TOPEJIOYHOTO YCTPOMCTBA. Pe3yinbTaThl BBIMOJHEHHBIX PacyéroB,
chamber with impact NPUMEHUTEILHO K  YCIOBHSIM PabOThl MAIOTOKCHYHON KaMepsbl
cooling of the burner pipe cropaHusi Ha HOMUHaILHON Harpyske ['T-009, no3BonsOT caenarh
based on combustion of BBIBOJ O IIEPCIEKTUBHOCTH IPAKTHYECKOTO HCIIONB30BAHHS
preliminarily prepared COKMTaHUs 00eHEHHON  TPEIBAPUTEIBHO  [OArOTOBICHHOMN
depleted air-fuel mixture TOIUIMBOBO3/YIIHON cMecHu B couetanuu ¢ auQy3MoHHO-

KMHETUYECKOM crabwiu3anueid  ropeHus. Tema 3TOM craThbu
CBsI3aHa C NPOOJIEMON JKOJIOTMUECKOr0 COBEPIICHCTBOBAHUS KaMep
cropanust ['TY, yto ompeznenser e€ 4Ype3BbIYANHYIO BaXHOCTh U
AKTyaJIbHOCTb.

63 Physico-mathematical Abstract. In many trending applied boundary problems (BP) of the | Potable water, filtration,
model for water distillation molecular transfer (diffusion, conductivity, filtration) in piecewise | installment, mathematical
on a combined water homogenous media (PHM) we have to deal with border conditions | model, boundary problem,
treatment system (BC), where the transfer potential (concentration, moisture content, | differential equation,

temperature, pressure) of matter on the contact surface between | conditions, solutions
different layers is actually a given time function, in order words it is
a solution of a BP for the previous layer, for which the length and
depth are provided, and in turn this value serves, due to matching
condition, as BC for the conductive potential on the next segment,
different from the previous, homogenous layer. Analytical solutions
of such non-stationary BP are used to formalize mathematical
models (MM) of potable water distillation processes on an
ultrafiltration nanomembrane combined water treatment installment
in water and heat supply systems of settlements and industrial
facilities. The analytically closed-from BP solutions of the
nonstationary diffusion transfer for PHM under different conditions
of unambiguity and nonstationary border conditions on the contact
surfaces of different homogeneous media were obtained. For large-
scale transitions, the formulation and solution of such BP can be
written in criteria form, as a change of the relative concentration
from the Fourier mass transfer criteria.

64 CHeKTpOCKOMHYECKOe Annorauusi: B cBs3u ¢ maccoBeiM BHenapenueM Ha TOC PO | Ilpumecu opraHMyeckux
HCCICOIOBAHUE BBICOKOTeXHOJOTUYHBIX [1I'Y K nmuTaTenbHoi BOJC NPEOBABIAIOTCA BCIIECTB, TYMYCOBBIC

OpPraHN4Y€CKUuX anMeceﬁ B
TEXHOJIOTHYECKHX BOOAX
T2C

MOBBIIICHHBIE TPEOOBaHHSA B T.4. IO COAEPIKAHUIO OPraHHYECKHUX
BemecTB. CTaThs MOCBSIIEHA KaYeCTBEHHOMY U KOJIMYECTBEHHOMY
aHanu3y opraHuueckux BemecTs Bog TOC. MeToasl Hccie10BaHUsA
— xwmvmueckne W Qmuko-xummueckne (Y- uw HK-
CIIEKTPOCKOIIHSA). Hccnenosanus OXBAaTHIBaCT HCXOJHYIO
MPUPOIHYIO BOXLY, IHUTATENbHbIE BOJBI, IOTydYEHHBIC HA Pa3HBIX
BITY — nonuTHOII obecconMBaroliell yCTaHOBKE, MCIApHTEIEHOM
BIIY, ocHoBHOW TypOuMHHBIH KOHAeHcaT. Kpome  Toro,
HCCIIeIOBANIMCh IIPOU3BOACTBEHHbIE BOIBI C IPOMEKYTOYHBIX
cTyneHed 00pabOTKU BOJBI — OTpabOTaHHBIE PEreHEPAlMOHHBIE U
TIPOMBIBOUHBIE BOAbI HMOHUTHBIX BIIY, mpoayBouHble BOIBI
ucnaputenbHoit  BIIY,  mupkynsiuoHHBIE  BOJBI  CHUCTEMBI
obopoTHOro oxJaxaeHus. [1o pe3ynpTaTaM HCCIIeJOBaHUS ClETaHbI
BBIBOJIBI II0 COCTAaBY OPTraHHYECKOH YacTH BOJ, OCOOCHHOCTSM ee
MOBEJCHUS U TIEPCIEKTHBAM HCIIONB30BAHUS CHEKTPATLHOIO
METOJIa JUIsl aBTOMATH3HPOBAHHOI'O KCIIPECC-aHaIN3a.

BEIIIECTBA,
BOZIOTIOITOTOBUTEIIbHBIC
ycranoBku TOC,
IIUTaTeIbHBIe BOJBI
[IapOreHepaTopOB.
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Cucrema
ABTOMATU3UPOBAHHOI'O
MOHUTOpHUHTA U
TIPOTHO3UPOBAHUSA
OCTaTOYHOI'O pecypca
TpyOOIPOBOHOTO
Tpancopra (System of
automated monitoring and
forecasting of the remaining
resource of pipeline
transport)

Pesrome: B JIaHHOHU cTaTbe NpEeACTABIICHA cucreMa
ABTOMATH3UPOBAaHHOTO ~ MOHMTOPMHIa W IPOTHO3HPOBAHUS
OCTAaTOYHOTO pecypca TpyOOIpOBOJHOIO TPAHCIIOPTA COCTOSIIAS U3
pa3paboTaHHOrO u CO3/1aHHOTO NH(OPMALIOHHO—
JIMarHOCTHYECKOr0 KOMIUIEKCAa JUIA  KOHTPOJIS —TEXHHYECKOro
COCTOSIHHSL TPYOOIPOBOJZHOTO TPAHCIOPTa U MPOrPaMMHOTO
obecrieuenuss.  OmpezmeneHsl  MHGOPMATHBHBIE — YaCTOTHBIE
JIMarna3oHbl 1S KOHTPOJII ~ TEXHHYECKOrO COCTOSIHUS
TpyOOIIPOBOJHOTO TpaHCIOpTa. [IpoBeneHBI SKCIepUMEHTaIbHBIE
HCCIIeIOBAHMUS, MIOATBEPIKAAIOIINE a¢dexTuBHOCTH
pa3paboranHoro TtexHudeckoro perenus. L[EJIb. Paccmotpers
po6IeMbl HaIeKHOCTH TPYOOIPOBOAHOrO TpaHcnopTa. IIpoBectn
aHaJIN3 CYIIECTBYIOIIIX METOAOB OLIEHKH TEXHUYECKOTO COCTOSHHUS
TpybompoBogoB. Pa3paborate cucTeMy aBTOMAaTH3HPOBAHHOIO
MOHUTOPHHTa U  TIPOTHO3UPOBAHHS  OCTATOYHOTO  pecypca
TpyOOIIpOBOAHOrO TpaHcHopTa. IIpoBecTH dKCIepUMEHTaIbHBIE
uccienoBanuss.  METO/IBL.  Ilpu  BbimonHeHHH — pabOThI
IPUMEHSUTHCh CXEMOTEXHHYECKOTO u HMHUTAIIHOHHOTO
MOJICTIMPOBAHUS,  TEOPUH  aBTOMATHYECKOTO  YIPABICHUS,
IUIAHUPOBAHUS SKCIIEPUMEHTA, IPUHATHS PEILICHHH, BEPOSTHOCTHO-
CTaTHCTUYECKHE METOJbl MaTeMaTHYECKOH OOpabOTKH M MeTo[
KOHEYHOJIEMEHTHOTO aHanm3a. PE3VJIbTATHI.
ITpoaHa3MpoBaHbI CYIIECTBYIOIIME METO/bI OLEHKH OCTATOYHOIO
pecypca TpyOOIpOBOJHOTO TpaHcHOpTa. Pa3paboraHa HoBas
METO/IKAa OLIEHKH TEXHHYECKOTO COCTOSHHUS TPYOOIPOBOJHOIO
TpaHcHopTa. B OCHOBe  cHCTEMBI  aBTOMATH3MPOBAHHOTO
MOHUTOPHHTa W  IIPOTHO3UPOBAHMS  OCTATOYHOTO  pecypca
TpyOOIIPOBOJHOTO ~ TPaHCHOPTA JIOKHT  pa3pabOTaHHBIN |
CO3JaHHBIIl MH(POPMALMOHHO—IMATHOCTUYECKUI KOMILIEKC ISt
KOHTPOJISI TEXHUYECKOTO COCTOSHHS TPYOOIIPOBOIHOIO TPaHCIOPTa
u mporpaMMHoOro obecredenus. OmnpeneneHsl HHGOPMAaTHBHEIC
YaCTOTHBIC [IMAIA30HBI JUISL KOHTPOJISL TEXHHYECKOTO COCTOSHHS
Tpy6onpoBogHoro tpancnopra. 3AKJIIOYEHHE. Pa3spaGorana
CHCTeMa aBTOMAaTH3UPOBAHHOTO MOHHUTOPHHTA M NIPOrHO3UPOBAHUS
OCTaTOYHOIO pecypca TpyOonpoBoAHOro TpaHcnopra. IIpoBeneHst
JKCIIePHMEHTAIILHBIC HCCIIeJOBAHMS, TIOATBEPKIAIOIIHE
90} eKTUBHOCTH pa3pabOTaHHOI0 TEXHHYECKOTO PEIIeHUsL.

TpyOonpoBoAHBIH TpaHCIOPT,
JIMarHOCTHYECKast
uHpOpManus,
aBTOMaTH3UPOBaHHBIN
MOHHUTOPHHT, OCTATOYHbIH
pecypc, KOHTPOTIb
TEXHHYECKOTO COCTOSHHS,
HHPOPMAILIOHHO—
JMaTHOCTHYECKUH KOMILIEKC
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HAKOIUICHHUS DHEPTHHU ISt
TIOBBIILICHYS

3¢ PEKTUBHOCTH BETPOBOM
JNEKTPUYECKON YCTAHOBKH C
Y4eTOM AUHAMUKH Tapuda
Ha 3JIEKTPOIHEPTHIO

OpmauM w3 orpaHuyeHHdl 3()PEKTUBHOCTH  BO30OHOBISIEMBIX
HCTOYHHKOB OJHEPrHH  SBISIETCS  HEyNpaBISIEMBI  XapakTep
reHeparmi. [loaToMy HEoOXOAMMO HCIOJIB30BATh  CHCTEMBI
HAKOIUIEHUS] DHEPIUU OOJbIIOH €MKOCTH, TaKHe KaK BOIOPOIHbIE
HakoruTend. [TocKOIbKY PBHIHOYHBIN Tapud Ha 3IIEKTPOIHEPTHIO
JUIL KPYNHBIX NPEINPUSATHH MeHseTcss B TEYeHHE CYTOK, a
BBIPa0OTKAa BETPOBOW SHEPreTHYECKON YCTAHOBKM MMEET HU3KYIO
KOppEILIIMI0 ¢ AMHAMUKOH Tapuda, TO HAKOIUIEHHE JHEPTUH B
Oonee JeImieBBle HYachl W WCIOJNB30BaHWE B Oojee JlOporHe
MO3BOJISIET HOBBICUTD 3¢ deKTHBHOCTH HCIIONB30BAHUS
BO300HOBIsIEMBIX NCTOUHHKOB dHeprud. LIEJIb. Ilensio sBisercs
HCCIIIOBaHNE IIOTEHIMAla BOJOPOMHBIX CHCTEM HAKOIUICHHS
SHEPrWH IS  TOBBIICHUS JKOHOMMYECKOH 3ddeKTuBHOCTH
BETPOBOH DJIEKTPUIECKON YCTAHOBKH C YUETOM JUHAMHKHU TapH(OB
Ha DJEKTPOIHEPIHUIO. METO/BI. Onenka 3KOHOMHYECKON
3G (EKTUBHOCTH  CHCTEMBI  HAKOIUIEHHMS  SHEpruu  Tpedyer
BBITIOJTHEHNSI HIMUTAIIMOHHOTO MOJIENMPOBAHMS C IIaroM He MeHee
OJIHOTO Haca Ha Mepuojie HECKOIBKHX JIET, TaK KaK MCIIONb30BaHIE
YCpeIHEHHBIX TIOKa3aTelell BHIPAOOTKH U YCPeIHEHHBIX Tapudos
Ha 3JIeKTPOPHEPTHI0 HE TMO3BOJIMT IONYYUTh aJEKBATHYIO 3ajade
TOYHOCTb. Peann3oBaHbl MMHTAIMOHHAS MOJIENb M IIPOrpaMMHOE
obecrieuenue, ynTaroniee Gaiiel ¢ Tapuhamu, JaHHBIE O CKOPOCTIX
BETpa W  BHINOJNHSIONIEE  MOJEIMPOBAHME JUIS  pacdeTa
OKOHOMHUYECKOH  d()(EeKTHBHOCTH  BETPOBOH  YCTAHOBKH  C
UCIIONB30BAHHEM  BOAOPOJHOIO HAKOHNHTEed1 M 0e3  Hero.
PE3VYJIBTATLI. Meronuka pacuera, ee NporpaMMHasl peaan3anus
1 pe3yJabTaThl MOJEIMPOBAHUS Ha PeaNbHBIX JAHHBIX CKOpPOCTEH
BeTpa U TapudoB Ha 3IeKTporHEpruo B HoBocubupckoit odbnactu u
KpacHomapckom  kpae 3a T1pu roma. 3AKJIIOUEHME.
IpencraBnena Meropuka pacdera 3(QQPEKTHBHOCTH BOIOPOIHOTO
HAKOIHUTENS YHEPTUH ISl IOTPEOUTENs, HMEIOIEr0 COOCTBEHHYIO
TEHEPALHIO C HeYIPaBISIEMBIM XapaKTEPOM.

BopopoaHslit HakonuTenb
9HEPTUH, BETPOBast
JHepreTudeckasi yCTaHOBKa,
Tapud Ha EKTPOIHEPTUIO,
yIIpaBieHHEe TapupOM,
ONTHMHU3ALHS
3JIEKTPONOTPEOIICHUS
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PaszHooOpasue kak daxtop
o0ecTeueHus
YCTOWYMBOCTH CJIOXKHOM
CHCTEMBI B SHEPTETUKE

B peanbHOI neHCTBUTENBHOCTH MCTOYHMKAMH IMApaMeTpHYECKOro
pa3Hoo0pa3us SIBISIOTCS CYIECTBOBAHHE B IUIAHUPYEMOH CHCTEMe
OOBEKTOB CO CTapbIMH M HOBBIMH TEXHOJOTHSMH IIPOH3BOJCTBA
NPOAYKTOB W HAJMYUe pa3sHOOOpa3Ws HampaBiIeHUH HaydHO—
TEXHHYECKOTO Mporpecca, BKIIOYAEMBIX B IUIAaH (IIpOrpammy,
npoekt) ee passutus. LIEJIb. Llenbto sBiseTcs aHaau3 BIUSHUS
IapaMeTpHIecKoro pasHoodpasus (pecypco-, SHeproéMKocTeil) Ha
HaA&KHOCTh M YCTOWYMBOCTb CIOXKHBIX OTPACIEBBIX CHCTEM, a
TaKke pa3paboTKa MaTeMaTHYeCKHX MOJENeH, IT03BOJIIONIHNX
UCIIONB30BaTh 3TOT (DaKTOp JUIsl YNpaBJIeHHWs Hag&KHOCTBIO U

YCTOHYMBOCTD, 37IACTUYHOCTb,
aJIalTHBHOCTbH, HAIEKHOCTD
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YCTOHYHMBOCTBIO ykazaHHBIX cucteM. METO/Ibl. Metoxs! Teopun
rpa)oB, TEOPHUH HUIP W MATEMAaTHYECKOrO IPOrpaMMHpPOBAHUSL.
PE3VJIbTATEIL IIpennoxeHubie MOAEeIu TO3BOJISIIOT
ONTUMHU3UPOBATH PACHPEAEICHUE PECYpPCHBIX BO3MYIIECHHH IO
BHYTPEHHUM CBS35IM CCTEMBI C LIEJIbIO TIOBBILIECHUS €€ HaI&KHOCTH
u ycroitunBoctd. 3AKJIFOUEHUE. OO0uuii BEIBOJI COCTOUT B TOM,
YTO MapaMeTPUYecKoe pa3HOOOpa3ue 3JIEMEHTOB CHCTEMBI HpPHU
OTCYTCTBUM y HMX KOMIICHCHUPYIOIIUX CIIOCOOHOCTEH K TallleHUIO
BO3MYILCHUI  SBJISETCSA HEOOXOAMMBIM  YCIOBHEM  HAIWYUS
KOMITCHCUPYIOIIEH CIOCOOHOCTH caMoil cucteMbl. [Ipu 3TOM,
yKazaHHOe pa3HooOpasue OTHIOAb He O00513aTeIbHO JIOJDKHO
TPOSIBISITECS. B CYIIECTBOBAHMM OIHOTO WJIM  HECKOJBKUX
«3aMBIKAIOIINX» IO BCEM IapaMerpam OoO0BeKTOB. Pa3zHooOpasue
rnapamMeTpoB OOBEKTOB IIJIAHMPOBAHUS, COCTAaBIIAIOLIMX CHCTEMY,
BBICTYIIA€T  BaKHEWIEH  TNPEINOCBUIKOM  MaHEBPHPOBAHUS
pacrnpesneneHueM BO3MYILICHHH II0 €€ BHYTPEHHHM CBSI3IM W,
CIIeIOBATEIbHO, IPEINOChUIKON (OPMUPOBAHHS 3IACTHYHOIO H
HAQJIOKHOTO IUIaHA, MPOTpaMMbl WIIM TIPOEKTa €€ pa3BUTUS /
()yHKIMOHUPOBAHUSL.
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MozepHu3anus CUCTEMbI
TEIUIOCHA0KEHHSI OT
KoTeabHOU «BomHuKY,
r.TamkeHT

TEMA: «MozepHu3auusi CUCTEMbI TEIIOCHA0KEHHS 0T KOTEJIbHOM
«Boguuxy, r.Tamkent» L{EJIb: u3y4uTh CymecTBYIOIIyIO CHCTEMY
TEIUIOCHA0KEHUST OT  KOTenbHOM «Bomuuk» 1. TamikeHr,
OIpeNeuTh CyLIeCTBYIoLMe npodiemsl npu ee padore. [Iposectn
aHaNIU3 U IPEATOKUTH KOMIUIEKC MEPOIPHUSTHI JUIS MOAEPHU3AIIH
uccnenyemoid cucrembl. METO/IbI: s MoaenupoBaHus pexXxuMOB
padoThl HCCHEIyeMOH CHUCTEMbl TEIIOCHAOXKEHUs MCIOIb30BajICs
nporpaMMHblii  kommrekc  «ZuluThermo».  PE3VJIBTATBI:
IIPOBEJICH KOMIUIEKCHBII aHalM3 paboThl HCCIENYeMOIl CHCTEMBI
TemIocHaOeHus. Pa3paboTaHbl NPENIOKEHHs 110 Hepexoay ¢
OTKPBITOH CHCTEMBI TEIUIOCHAOKEHUsI Ha 3aKphITYIO, IIyTeM
OCHAIIGHUS  IOTpeOHTeNnedl  MHANBHAYAIBHBIMH  TEIUIOBBIMH
myHKTaMu. [IpeioxkeH KOMIUIEKC HEOOXOIMMBIX MEPOIPHUATHH 110
MOJICpHU3ALUH CYIIECTBYIOIEH CHCTEMBl TEIUIOCHAOKEHUS OT
KOTeNbHOH «BOIHUK», HalpaBIeHHBIH Ha CHIDKEHHE 3aTpaT H
ONTHUMU3AIHMIO TIPOLECCOB BHIPAOOTKM W MOTPEOJCHUs TEIIOBO
sneprun. 3AKJIIOUEHUE: IlpoBeneHHslii aHamu3 (haKTHYECKHX
PeXHUMOB  pabOTBI HMCCIIEIYyeMOH CHCTEMBI TEIUIOCHAOXKEHUS
MO3BOJIMI BBUIBUTH CYLIECTBYIOLIME IPOOJIEMBI B CHUCTEME U
NIPEIUIOKUTh KOMIUIEKC MEPOIPHATHH 10 ee MOICpHH3AIHH.
Peanmm3anyiss NPEVIOKEHHBIX ~ MEPONPUSATHH IO  «3aKPHITHION
CUCTEMbl TEIUIOCHAOXKEHUSI M JaJIbHEHIIeH ee MOJEepHU3AlUU
MO3BOJIUT JOCTHYb COKpAlleHHs IIOTeph B CHCTEME 3a CUeT
HCKIIOYEHHS] HECAHKIHMOHUPOBAHHBIX CIHMBOB  TEIUIOHOCHTEIS,
MOBBICUTD 3(D(PEKTUBHOCTD M HAZEKHOCTh PabOTHI TEIUIOBBIX CETEi,
COKpaTHB 9KCIUTyaTallIOHHbIE 3aTpaThl, COKpaTHTh
CBEPXHOPMATHBHBIC 3aTPaThl HA TEIUIONCTOYHHUKE.

MopepHu3anus CUCTeEM
TEIJIOCHA0KEHUSI, OTKPBITAst
CHCTEeMa, HHAUBHYaIbHbINH
TEIJIOBOM IyHKT
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Methodology for conduction
and calculation of the results
of an experimental study for
condensation of vapors on
vertical tubes with specially
profiled ribs.

The article discusses the issues of the methodology for carrying out
and calculating the outcomes of an experimental study for
condensation of water vapor on vertical tubes with specially
profiled ribs of the heat exchanger. The following are given: a
description of the method of carrying out the experimental studies, a
technique for processing the results of experiments, as well as
calculated data displaying the obtained information of graphical
dependencies.

Heat transfer, condensation,
water vapor, profiled ribs,
experiment, graphs, result,
calculation.
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The system of chemical
bonds and compounds as a
modern scientific foundation
for systematization and
comprehensive assessment
of the values of chemical
energy of substances and the
processes of its effective use

Abstract. Chemical energy is practically the most important type of
energy for supporting life of humanity on Earth. However, the
solution of the problems of creating energy systems and complexes
for its effective use is still far from perfect. One of the reasons for
this, according to the authors, is the lack of attempts to
systematically reveal the fundamental chemical causes that
determine the effectiveness of evaluating the values of chemical
bonds’ energies in various substances used as fuels, as well as their
reactivity. Of particular importance for the economy is a systematic
assessment of the possibility of exothermic reactions with
maximum heat release and minimal costs for their initiation, taking
into account the characteristics of the composition of substances
and type of elements’ bonding, their chemical structure, etc. The
solution of such a fundamental and important practical energy
problem is proposed through a System of chemical bonds and
compounds (SCBC) in the form of a “Chemical triangle”. This
system for the first time made it possible to lay a modern scientific
foundation for a systematic and comprehensive assessment of the
influence of chemical composition and type of chemical bond on
structure and properties of substances. As a result, for the first time,
the extreme nature of the change in the values of bond energies with
a monotonous change in the ratios of the chemical bond
components and the molecular weight of compounds, the threshold

XuMHUYEcKas CBSI3b, TEILIOBOM
s¢dekT peaknuy,
KOBaJIEHTHOCTb,
METAJUIMYHOCTh, HOHHOCTbD,
XUMHUYECKas CHCTEMA.
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for the transition of reactions from endothermic to exothermic, and
other effects that determine spontaneous ignition and heat
production of fuels were discovered

71

Energy security: regional
aspect

Abstract. Energy security as the most important structural element
of general national security of the Russian Federation is
characterized by multilevelness and multifunctionality. It is stated
that fuel and energy complex have an important place in the
economic system of the Russian Federation. And plays the role of
basic infrastructure that forms revenues of federal and regional
budgets and it is also the largest customer for economic entities.
Modern trends in spatial and regional development policies in the
context of ensuring energy security are described in this article. It is
shown that an effective implementation of regional energy policies
in the region in the context of ensuring economic security is an
important factor in sustainable socio-economic development. A
system of energy security indicators has been clarified to monitor
energy security and in the context of spatial and regional
development policies.

Energy security, economic
security, indicators of energy
security, regional energy
policy.
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Using high-temperature
superconductivity (HTSC)
for power supply and of
heating system of high-rise
building

Superconducting is one of the innovations technology to provide the
energy for power supply of high-rise buildings complexes. Using
the liquid nitrogen, who can be produced cheaply ($(0.1-0.3)/L),
provides the technical advantages in power supply systems based on
HTSC. Using the HTSC in transport cable line do able the transfer
the power, for heating and heat water systems practically no loss.
Enough just can be decision the issues air conditioning and
domestic refrigerating. The superconductivity offers excellent
technology for vertical transport, through application MAGLEV
technology for elevators. It is shown that operating cost of the
engineering systems of skyscraper may be lower than traditional
one.

High-temperature
superconductivity, MAGLEV
Technology, liquid nitrogen,
skyscraper, heating system,
power supply
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PazpaboTka npoTtoTumna
urdpoBOro IBOMHUKA
HMHTaL{MOHHOﬁ MoOaCIn
terutooii cer Digital twin
prototype development for
heating network simulation
model

B pa60Te npeacTraBjicHa cXeéMa CTE€HAa Ui HMHUTAllMOHHOT'O
MOJICIMPOBAaHUSL ~ PabOThl  TEIUIOBOW  CETH,  ONpeJeeHHs
BO3MOXXHOCTEH CHCTEMBI MOHUTOpHUHIa W aHalin3da peEXUMOB
TEIUIOBBIX CETECH. CTCHZ[ IO3BOJIKIET OLEHUTH XapaKTCPUCTUKU
CHUCTEMBbI yﬂaﬂéHHOFO MOHUTOPHUHTA 4 JAucCneT4Yepusannu,
CMOAECIINPOBATh aBapMﬁHHe CUTyalluu, BBIABUTH BO3MOKHBIC
HpOGHeMBI B pa60Te cucTemMel. B IIporpaMMHOM  KOMIUJIEKCE
ZuluThermo pa3paboTaHa cTalMOHapHas MaTeMaTHYECKasi MOJIEIb,
ONMCBIBAIONIass TEIJIOBBIE W TUAPABIMYCCKUC PEKUMBI pa60TLI
SKCNIEPHMEHTANILHOTO cTeHaa. B mporpammuoii cpene MATLAB
Simulink pa3paborana mudpoBas AUHAMUYECKAs MOJAEIb CTEHIA.
IIpencTaBieHb! Pe3yJIbTATHl MOJGIMPOBAHKsS. The paper presents a
scheme of a stand for thermo-hydraulic district heating network
simulation and determination of the monitoring systems
capabilities. The stand was designed for the characteristic
evaluation of the remote monitoring and dispatching systems, for
emergency situations simulation and also for possible system
problems identification. A stationary mathematical model describes
the thermal and hydraulic operating modes of the experimental
stand. It has been developed in the ZuluThermo software. A digital
dynamic model of the stand has been developed in the MATLAB
Simulink. The simulation results are presented.

Hudposoii 1BOWHHUK,
TCIJIOBBIC CCTH,
HUMUTAIIHOHHAasA MOACIIb,
MATLAB, ZuluThermo
Digital twin, heating network,
mathematic model, MATLAB,
ZuluThermo
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Research of multifunctional
integrated electromagnetic
component (MIEC) as LC
filter in DC/DC converters

DC/DC converters are widely used in transport systems. They are
used in aircraft power systems, More Electric Aircraft (MEA),
hybrid and electric vehicles. DC/DC converters widespread use is
due compactness, versatility and high efficiency. However, pulsed
energy conversion generates electromagnetic interference. LC
filters are used to smooth out the ripple of the output voltage. LC
filters are installed at the input and output of buck and boost
DC/DC converters. The inductance and capacitance of the filters are
selected based on the operating frequency of the converter. The
filters inductance and capacitance are selected in such a way as to
provide high efficiency with low weight and dimensions. However,
the operating frequency of the DC/DC converter is limited by the
properties of the semiconductor switches used in it. Therefore, a
further reduction in the weight and size of the filters is possible due
to the deep integration of the elements used in them. This property
is possessed by the multifunctional integrated electromagnetic
components (MIEC) investigated in the article. PURPOSE. The
purpose is to study the amplitude-frequency characteristics of the
MIEC and the attenuation coefficient of the common-mode signal
and compare its parameters with a classical LC filter with the same
weight and dimensions. METHODS. Authors carried out
experiments to represent the exact equivalent circuit of the
investigated MIEC with aim at obtaining its parameters as a four-
pole device in the A-parameters at different frequencies. Then,
various MIEC equivalent circuits were considered and the most
accurate one was selected. After that, the cutoff frequency of the
filter was calculated on the basis of the investigated MIEC. MIECs
amplitude-frequency characteristic was obtained. The attenuation
coefficient of the common-mode signal was calculated. The results
obtained are compared with those of an LC filter with similar
weight and dimensions. RESULTS. As a result of the studies, an
exact equivalent circuit of the investigated MIEC was obtained. Its
parameters were calculated as a four-pole, and its properties for
suppressing electromagnetic interference were compared with the
properties of a classic L-shaped LC filter. CONCLUSION. MIEC
has a better frequency response, a higher common-mode signal
attenuation coefficient compared to an LC filter with similar weight
and dimensions. Thus, a decrease in the DC/DC converter weight
and dimensions is possible due to the use of MIEC.

Transport systems, DC/DC
converters, LC filters,
multifunctional integrated
electromagnetic component
(MIEC), weight and
dimensions, four-pole,
amplitude-frequency
characteristic (rpancrioptHbie
CHCTCMBI, npeo6pa3OBaTeJm
MOCTOSIHHOTO TOKa, LC-
HIBTPH,
MHOTO()yHKITHOHATEHBIH
HMHTETPUPOBAHHBIH
3JIEKTPOMArHUTHBINA
kommnoneHT (MUIK),
MﬁCCOI‘a6ﬁpI/ITHLIe
ToKa3aTeu,
YUETBIPEXIIOIOCHHUK,
AMINUTATYJHO-4aCTOTHAA
XapaKTePUCTHKA)
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CpaBHHTEIIBHBIN aHAIN3

9 HEeKTUBHOCTH BAPHAHTOB
PEKOHCTPYKIHUH TEILIOBOI
CETH CHCTEMBI
TEIUIOCHA0KEHUS

BelpaboraBiiass  CBOif  pecypc  TEIUIOBas  CETh  CHUCTEMBI
TEIUIOCHAOXKEHUs HyXKJaeTcs B PeKOHCTpyKIuu. Ha sTane BbiOopa
crocoba MepeKsIaIki TEeIIOBOM CETH BO3HUKAET HEOOXOIMMOCTH
omnpe/ereHrss HanOoJiee BBIMOJAHOTO C TOYKH 3PEHHs KallMTaJIbHBIX
1 DKCIUTyaTAl[HOHHBIX 3aTPaT BapHaHTa PEKOHCTPYKIHWH. B cratbe
IpeyIaraeTcsi MeTo/l, OCHOBAHHBII Ha CPAaBHEHHH U COIIOCTABIICHIH
Hauboyee 3HAYUMBIX JUIS JKU3HEHHOIO IIMKJIA TEIUIOBBIX ceTeit
BUJIOB 3aTpaT U MOTEPb: B CTPOUTENBCTBO, Ha TPAHCIIOPTHPOBKY
TEIIOHOCUTES, C YTeUKaMH U uepe3 TeruioByro usosuo. LIEJIb.
PaspaboTka Merona ompeneneHHs Haubojlee OKOHOMHYHOTO
BapHaHTa PEKOHCTPYKIIMU TEIIOBOM ceTn CHCTEMBI
TEIUIOCHA0XKEHNSI Ha OCHOBE CpAaBHEHHWS M  COIOCTABICHUS
OTHOCHTENBHBIX  IOKazateneil  d((EeKTHBHOCTH  BO3MOXHBIX
BapuantoB. METO/Ibl. CpaBHUTENbHBIH aHanW3 BapHaHTOB Ha
OCHOBE OTHOCHUTENBHBIX noKasaTenen s¢dexTuBHOCTH,
OIIpeJIeTIEHHBIX B pPe3ysbTaTe 00padOTKU MCXOJHBIX, HOPMAaTHBHBIX
W pacueTHbIX [aHHBIX C HCIIOJIb30BAHHEM MPOrPAMMHOTO
obecrieuennsi  ZuluThermo u MS Excel. PE3VJIBTATBI
IlpennokeH MeTon — ompexeneHHs Hauboliee SKOHOMHYHOTO
BapHaHTa PEKOHCTPYKIIMU TEIIOBOM ceTn CHCTEMBI
TEIUIOCHA0XKEHNSI Ha OCHOBE CpAaBHEHHWS M  COIOCTABICHUS
OTHOCHTENBHBIX — IoKazateneil  d((EeKTHBHOCTH  BO3MOXHBIX
BapHaHTOB C HCIOIb30BAHHEM IPOTPAMMHOIO  OOeCTeYeH s
ZuluThermo u MS Excel. 3BAKJIFOYEHUE. Meton mMoxer ObITh
HCTIONB30BaH JUIl BHIOOpAa BapHaHTa PEKOHCTPYKLHMH TEINIOBOH
CETH CHCTEMBI TEIUIOCHA0KEHUSI

Cucrema TerIoCHa0XeHus,
TEILIOBAs CETh,
PEKOHCTPYKITHS, KATUTATBHBIE
1 9KCIUTyaTalHOHHbBIE
3aTPaThl, OTHOCUTEILHBIE
[IOKa3aTeNH, CPaBHEHNE
COIIOCTABJICHHE BAPUAHTOB.
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Amnanus 5pHeKTHBHOCTH
UCHOJIb30BAHUS
TpaHchopMaTOpa SHEPIUH B
CHCTeMe TeIUIOCHA0KEHUS

Tpanchopmaropst SHEPIUuH TIO3BOJISIIOT npeodpa3oBaTh
OecroNe3Hyl0 WM H30BITOYHYIO JHEPTHIO B IOJNC3HYIO M TeM
CaMBIM MOBBIIAIOT 3()(EKTHBHOCTH CHCTEMBI B KOTOPOH paboTaloT.
TpanchopmaTopsl JHEPTUM MOTYT, KaK IOBBIIATH MOTEHIHAI
SHEPTUM, TaK M IOHMKATh €ro. B cucTemax TemaocHaOKeHUs
TpaHC(HOPMATOPHI YHEPTHU MOXKHO B OCHOBHOM HCIOJIB30BATh IS
TpaHc(hOpMaUH OECTIONE3HBIX WM H30BITOYHBIX IOTOKOB TEILIOTHI
U faaBieHus. HecMOTps Ha JIONOJNHUTEIIBHBIC 3aTPAThl MOJIC3HON
OHEpPrWH, BO MHOIMX cCIydasX, O(QQexT oT NpHMeHEeHHs
TpaHC(OPMATOPOB  DHEPIUH B  CHCTEMaX  TEIUIOCHAOMKCHHS
HOKPHIBAET IOHECEHHbIC 3aTPaThl M JIaXKe NPHUHOCUT HPHOBUIb.
LIEJIb. Pa3pabotka 3((EKTHBHOTO CXEMHOIO pEIICHHS JUIst
CHCTEMBl  TEIUIOCHAOXEHHS, B  KOTOPOM  3aJeliCTBOBaH
TpaHc(hopMaTOp DHEPrHU U NpOBeAeHHE aHann3a d(QGHEeKTHBHOCTH
paboTel  TpaHCchOpMaTOpa DHEPIMH B COCTaBe  CHCTEMBI
tetocHabxenuss. METO/Ibl.  CocraBineHne MaTepualbHBIX,
TEIUVIOBBIX M TEPMOAMHAMMYECKMX OalaHCOB, OIpeneleHUEe
nokaszartenedl »((GEeKTHBHOCTH, MaTepHANBHBIA aHAIM3, TEIIOBON
aHAIN3, TePMOANHAMHYECKUN aHaJu3. PE3VJIBTATEI.
PaspabotaHo 3(deKTHBHOE CXEMHOE pelIeHHe I CHCTEMbI
TEIUIOCHA0XKEHUs, B KOTOPOM 3aleicTBOBaH TpaHC(opMaTop
SHEPTUHU. IIposenen aHamu3  O(GQEKTUBHOCTH  PaboTHI
TpaHc(opMaTopa HEPrUH B COCTABE CHCTEMbI TEILIOCHAOKCHMS.
3AKJIIOYEHUE. Anamn3 pa3paGOTaHHOTO CXEMHOTO pELICHHS
[OKa3bIBaeT, 4YTO IpPUMEHEHHe TpaHchopMaTopa IHEPTHU
MOBBIIIAET d(PHEKTUBHOCTH CHCTEMBI TEIUIOCHAGKEHUSI, HO d(deKT
OT €ro HCIOJIb30BaHMS OTPaHIYEH W HANpPSMYIO 3aBHCHT OT MECTa
JIOKaJIM3alHH.

Tpaucdopmarop 3Hepruy,
CHCTEMa TeIUIOCHA0KEHH,
CXEMHOE PEIICHHE,
nokasarenu dpQeKTUBHOCTH,
aHanu3 3G HEeKTHBHOCTH.
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YcoBepieHCTBOBaHUE
OYHCTHBIX JJIEMEHTOB
KOMIIJIEKCHOTO
BO3/IyXOIOJTOTOBUTEILHOTO
ycTpolcTBa AJst
ra30TPAHCIIOPTHBIX CUCTEM

When transporting natural gas, gas pumping units with gas turbine
installations (GTU) are widely used. In recent decades, GTU has
been increasingly used in power generation at thermal power plants.
The efficiency and reliability of GTU largely depend on the quality
of air preparation. The complex air purifying device (KVOU) as a
part of the GTU air intake tract has stages of coarse and fine air
purification. In the presented work, the possibility of using a battery
cyclone filter in the design of a KVOU, in which both stages of
purification are combined, is considered. The most effective
arrangement of the purification elements, providing maximum
capture of particles of the PM2.5 class, was determined by the
methods of computational hydrodynamics.

T"azonepexaunBaromumii
anmapar, KOMIIEKCHOE
BO3yXOOYHCTHTEIEHOE
YCTPOUCTBO, OaTapelHbli
LUKJIOH-(QUIBTpP, CTYIEHH
OYHCTKHU, BHIYMCIUTEIbHAS
THAPOAMHAMHUKA, OYUCTHBIC
9JIEMEHTBI, KJIACC YACTHI]
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YHucrneHHOe MOJISTUPOBaHHE
CXKUTaHUS TBEPIBIX OTXOI0B
U BOZOPOICOIEPIKAIIETO
TOIUIMBA B TOTKe KoTina TII-
14A s cHUOKEHUS
BeIOpocoB [IX/1/1/ @ u
MTAPHUKOBBIX I'a30B

PaccMoTpeHBI BOTIPOCHI, CBS3aHHBIE C BBIOpOcamMm B aTMochepy
3arps3HSIOUX — BEIIECTB ~ IPM  OKa3aHHM  yCIyr IO
SHEProCHA0KEHUIO U OOPAIEHHI0 ¢ KOMMYHAJIBHBIMU OTXOJaMH B
HACENEHHBIX NyHKTaX. IIpoaHanm3WpoBaHBI IyTH 3arps3HEHUs
aTMoc(hepHOrO  BO3[yXa  TOKCUUHBIMH  COCIMHEHMSIMU U
o0pa3oBaHUsl MAapPHUKOBBIX Ia30B IPH CYMIECTBYIOMIUX METOHax
TepMHYecKoii  00paboTkm  Mycopa.  Bompockl  cHuKeHHs
COlep)KaHUs TOKCHYHBIX BBIODOCOB B MPOAYKTaX CrOpPAaHMSA
U3Yy4aloTCs Ha OCHOBE YHCIEHHOTO OJKCIEPHMEHTa CpelcTBaMu
BerauciuTensHol  ruppoguHamuka  (CFD).  PaccmatpuBarorcs
IpoIecchl TropeHHs (ParMeHTOB LE/UIIOI035I B BOJOPOIHOM
mwiamMenn B Tomke korma TII-14A (E 220/100). B mpememax
HccIeyeMoit TeOMETPUH OTIpeIeIIeHbI TeMITepaTypHEIE,
CKOPOCTHBIE M KOHLIEHTPAI[HOHHBIE MOJISI IPOAYKTOB FOPEHHS.

YucaeHHBIN MEeTO I,
MOJMXJIOPUPOBAHHHBIE
JTMOKCHHBI, (DypaHsbl,
BOJJOPOZHOE TOILINBO,
CXKHTaHHe, KOMMYHalIbHbIE
OTXOJ1bI, BEIOPOCHI,
MTapHUKOBBIE Ta3bl
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Ananmms 3(QGeKTHBHOCTH
HoBoro noaxoaa OMII Ha
JIDII BBICOKOTO
HaTPSDKEHUS C
MPUMEHEHHEM 0a3bl TAHHBIX

Okcmtyatanus auHui snexrponepenaun (JISII) nanpspkenuem 110

KB 1 BbIlIE CONPOBOXKAAETCS UX MEPHOANYECKUMH OTKIIIOUSHUSIMU.
Ilpn mo60oM MOZOOHOM OTKITIOYEHHH HEOOXOJUMO IIPOU3BECTH
OCMOTp MecTa IOBPEXKACHUS IS BBIIBICHHS IPUYHH OTKIIOUCHHS
n ux nocuencreuil. Ilockonbky JIOII naHHOro jamamnasoHa
HaNpsDKEHUH 0071a7aroT OOIBIIMME JUTMHAMH, TO TIPEABapHTENbHOE
ompenenenne Mecta nospexaeHus (OMII) nus  cokpameHus
paccrosiHust 00xoza nospexaeHHoi JIDII aBisercsa o0s3aTelbHbIM.
Jns OMII nonoOueix JIDII mpuMeHseTcss METOAbl Ha OCHOBE
IIapaMeTpoB aBAPUHHOTO PEeXUMa, KOTOPbIE B TEOPHH IMO3BOIISIOT
OINPEEINUTh JIOCTATOYHO TOYHO MecTo noBpexzaeHus. Ho Ha
npaxkTtuke pe3ynbratsl OMII maHHBIMEH MeTOZaMM IIOTydaloTcst
MEHee TOUYHBIMH, 4YTO 3a4acTyl0 SBISIeTCS CICACTBUEM He
uneansHoctu Mmojeneit JIDII. LIEJIb. ILlensto naHHOH paGoThI
SIBISETCS (OPMUPOBAHHE JOTHKH, INPUMEHSCMOIl B YCIOBHAX
peanmsHOl oSKkcmayaTarmuu mpu OMIL, u ¢opmupyemoro Ha ee
ocHoBe HoBoro mnoaxoxa B OMIL. METO/IbI. Ilocpencrsom
aHanu3a pe3ynbTaTtoB pacdeTroB OMII, HabmioneHUs 3a JOTHKOH
ompefieIeHNs] KOHEYHOTO MecTa M IIOMCKA IOBPEXICHHS
OINBITHBIX CHELUAIMCTOB B PE3YJIbTAaTe MX M3YUEHMs I10JIy4EHHbIX
pacuyeToB M OKCIHEPUMEHTOB IO IPHUMEHEHHIO albTePHATHBHBIX
croco6o8 OMII 6b11M BEITENEHB! 3 MOAX0/a AN PEIICHUs 3aJa49n
OMII. PE3VYJIbTATBI. ApantuBHo-MonenbHbiii Meto OMII Ha
JION, xak mpumep wuHpopMamuoHHoro moxxoma OMIL
3AKJIIOYEHUE. IlpencraBieHsl MaTeMaTHYeCKHH, pPYyIHOH
aHanuTHuecknii 1 uHbopManuonusle moaxoxst OMII Ha JIOIL,
BBIZIEJICHBl OCOOCHHOCTH Ka)KAOTO W3 JaHHBIX IIOJXOJIOB, H
paccmoTpeHa ux 3¢d¢exktuBHOCTE Ha mpumepe JIDIT 500 «B.
IIpeacTaBineH aiaropuTM HPUMEHEHUsS AJAalTUBHO-MOIEIBHOTIO
Merona uHpopmanuoHHoro mnoxaxona OMII Ha Ga3e HeWpoHHOMN
CeTH.

MecTo MOBpEXICHUS, TUHUS
9NIEKTpONepeiaul, METO/,
MOJXOJ, HEHPOHHAs ceTh, Oa3a
JTaHHBIX, HH(OPMAIMOHHBIH
MOX0JI, MAaTEMAaTHYECKUI
TIOJIXO
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Konrposns ornoxenuii Ha
MIOBEPXHOCTSX
TeIUI00OMEHa 110 aHAJIN3Y
HX 4acTOT KoneOaHui

AKTyaJlIbHOCTh.  3apacTaHue  OTJIOXKEHUSMH  I[TOBEPXHOCTEH
TEIUIOOOMEHA TPyOONPOBOJHEIX CHCTEM SBISIETCS  CEPhE3HOM
po0OJIeMoi, Ui IOBBIIICHUS DHEProcOEepeKeHHs M IIPOJUICHHS
cpoka  CiykObl ~ KOTOPBIX ~ HEOOXOIMMO  HPOBOJIUTH  HX
CBOCBPEMEHHBIII KOHTpoNb H uucTKy. Llens. Llempro paGoThI
SBISETCS pa3padOTKa METOAMKH OOHAPYKEHHS HAIMYHI H
TOJIIMHBl OTJIOKEHHH IO aHalIu3y 4acTOT 00OpYHOBaHUS, TAKKe
ompesieneHue BUAa OTIOXKeHHH. Meronsl. s BBISIBICHHS
3aBHCHMOCTEH COOCTBEHHBIX 4YacTOT KoieOaHWH wm3nenus (B
KayecTBe OObeKTa ObLIa CMOJENMPOBaHA IUIACTHHA pa3MepaMu
400x160x2 MM) OT TOJIIMHBI M IUIOTHOCTH OTJIOKCHUH OBLIH
BEIIIOJIHEHBl pacueTsl B IporpamMmHOil cpeme ANSYS. s
MOATBEPXKICHUS DPEe3yIbTaToB, IIOIYYEHHBIX PACUETHBIM IIyTeM,
Taoke OBUIM NPOBENEHBI SKCIIEPHMEHTAJbHBIE HCCIESIOBAaHUS Ha
amnapaTHO-IPOrPAMMHOM ~ KOMIUIEKCE, CO3JaHHBIM  aBTOPaMH.
PesynbraTel. PacueTHBIM M OSKCIIEPUMEHTAIBbHBIM IIyTeM OBLIO
BEIIBJICHO, YTO C YBEIWYCHUEM TOJNIINHEI U ITIOTHOCTH OTJIOXKSHUH
YBEJINYNBACTCS U COOCTBEHHBIC YAaCTOTHI KOJNEOAHWI IUIACTHHBI.
3akmouenne. KoHTpomupoBaTh  cocTosiHME — TPYOONPOBOJHBIX
cucTeM Hanbolee paoHAILHO Hepa3pyLIaloMy MeTogaMHu. s
KOHTPOJII ~TOJNIIMHBI OTJIOXKEHHH TIpemiaraercs IPUMEHHTb
HH3KOUYACTOTHbIE aKyCTHYECKHE METOIbI, B YaCTHOCTH METOJX
cBOOOIHBIX Konebanmii. Hanmume omiioxkeHHI H3MEHsET MacCy
KOHCTPYKIIMH M,  CIIe[OBAaTeIbHO, COOCTBEHHBIE  YacCTOTHI
KonebaHuil, M0 aHaIU3y KOTOPHIX MOXKHO OIPEAEIHTh HE TONBKO
HaJM4ie W TOJNIIMHY OTJIOXKEHMH, a Takke BHA, T.K. pasHbIe
OTJIIOKEHUSI HUMEIOT ~ pasHylo IUIOTHOCTh. OOmamas —TakuM
«@KyCTHYECKHM) MACIIOPTOM H3ENHUsI, MOXKHO KOHTPOIHPOBATH €T0
TEXHUYECKOE COCTOSTHHE. CBOEBpEMEHHBIH KOHTPOIIb
MIOBEPXHOCTEH TeII000MeHa, BEISBICHHE OTIOKEHHH U €ro YHCTKa
MO3BOJISIET IIOBBICHTH JHEProcOepekeHHe M MPOIIUTh CPOK
CITYXKOBL.

KoHTposb 0TIOXKEHUH,
YacToTa KoJieOaHuii,
MozenupoBanue, ANSYS,
CIIEKTP, IIOBEPXHOCTD
TEII000MeHa,
3HeprocoepexeHue.
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Modelling of Elements of
Plate Silencers for Power
Plants

Abstract. Plate silencers have found a use at power plants for noise
reduction. Not only acoustic efficiency considers. Their use leads to
the emergence of aerodynamic drag. It affects the characteristics of
draft machines. The main element of plate silencers is a plate. The
plate fills with sound-absorbing material. The characteristics of the
plates and materials have studied and well described. Inlet and
outlet fairings are important elements of plate silencers. Fairings
improve the aerodynamic characteristics of the silencers. At the
same time, the flow conditions in the channels between the plates
improves. It leads to the decreasing of secondary noise. Such noise
reduces the efficiency of the silencers. The article analyses the
influence of the presence and shape of inlet and outlet fairings on
the aerodynamic and acoustic characteristics of plate silencers. The
optimal shape of the inlet fairings is a half-cylinder. It
recommended to use wedge-shaped fairings as the outlet ones.
Considered the reflection of sound energy from the inlet surface of

CHIDKEHHE IIyMa,
Ta30BO3/YIIHBIH TPAKT,
TATOJlyThEBbIE MAILIUHBI,
o0Tekareny, MaTeMaTHIeCKoe
MOJICTIPOBaHHUE,
JIUCCUTIATHBHBIE IITYIIUTENN
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the plate. Analytically and using mathematical 73odeling shown
that the shape of the inlet fairing doesn’t affect the amount of
energy reflected from the inlet surface of the plate silencers
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Konrpons repmernynocTu
3aTBOpa TPyOOIPOBOTHON
apMaTyphbl C IPUMEHEHUEM
TEXHOJIOT'MH OLCHKHU
peryaspHOCTH
BHOPOAKYCTHYECKHX
curnanos Control of the
tightness of the shutter of
pipeline valves using the
technology for assessing the
regularity of vibroacoustic
signals

Pestome: B kauecTBe 3Kcrnpecc-MeTona KOHTPOJST TEPMETUYHOCTH
3aTBOpa apMaTyphl IIHPOKO NPUMEHSETCS aKyCTUUSCKHH MeToJ
Tedeuckannss. OH OCHOBaH Ha MHIUKAIMH  aKyCTHYECKHX
KoJieOaHui, BO30y)KAaeMbIX B 0OBEKTE MMPU BBITEKAHHH KUAKOCTH
WIH Ta3a 4dYepe3 HEIUIOTHOCTh. Ilpomyck paboueil cpexsl
00OHApYKUBAETCS II0 POCTY aMILTUTYABI AUATHOCTUYECKOTO CUTHANIA
(mpu  crieKTpasbHONH 00paboTKe — aMIUIUTYIbl TapMOHHK). B
cllydae, KOTAa aMIUIMTyJa BO3pacTaeT He M3-3a IPOTEUKH, a U3-3a
U3MEHEHUs JPYruX MapaMeTpoB CHCTEMBI, (POPMHUPYETCS JIOXKHBIN
CHrHal. B CBsI3M ¢ 3TUM SBISCTCS aKTyalbHBIM IPUMEHEHHE IS
KOHTPOJISI TePMETHYHOCTH TPYOOIPOBOAHOI apMaTyphl HOBBIX
METOJIOB, PEarupylolliX He Ha YBEIMYEHHE aMIUIMTYIbl, a Ha
u3MeHeHue  CTpykTypel  curhHama.  LIEJIb.  Hccnenosartb
BO3MO)KHOCTb IPHMEHEHHS TEXHOJOTHU KOJIMYECTBEHHOH OIEHKH
PETYISIPHOCTH CHTHAJIOB UL BHOPOAKYCTHYECKOTO KOHTPOJIS
repMETHYHOCTH 3aTBOpa TpyOorpoBonHoit apmatypsl. METO/IbI.
V3BecTHO, 4TO  Manblidi  pasMep Tedeil  0OyCIOBIMBaeT
TypOyJIEHTHBIH XapakTep IMOTOKA Jake IIPU HEOONBIINX Iepenagax
JaBieHUsA. B TypOyJIeHTHOM IOTOKE BCEria MPHCYTCTBYIOT
XaOTHYeCKHe (DIyKTyallUH CKOPOCTH M [JaBJICHUs, KOTOpBIE
CO3AIOTCSI MHOTOYHCJICHHBIMH BHXPSIMH Pa3IMYHBIX Pa3MEpOB.
Bcnencraue storo, npu npomycke paboueii cpesibl yepes 3aTBop, Ha
KopIyce TpybonpoBoaHOH apMaTypbl BO30Y’KIarOTCS
BUOpPOKOJIEOAHUS CIIOXKHOM CTPYKTYpHl. Takne BHOpokoneOaHus He
peryisipHbl BO BPEMEHHM M HOCAT XaoTWU4eckuil xapakrtep. Jlmst
KOJIMYECTBEHHON OLIEHKH pPErysIPHOCTH CHIHAJOB Pa3INYHOU
IPUPONBI  MOXKHO — BOCIIONB30BAaThCS  TEXHOJIOTHEH, KOTOpas
npemioxena npodeccopom Koberko B.JO. Texuonorus ocHoBaHa
Ha npumeHeHun AF-meroma, KOTOpbI  3aKiodaercs B
olIpeeIeHNH IIapaMeTPOB HICHTU(PHUKAOHHON MOJIENH CUIHAlIa —
kBasuyactotsl Fc u mapamerpa ¢opmsr A. PE3VYJIBTATHI
V3mepurens mapamerpa peryisIpHOCTH CHTHAJIOB pEaln30BaH B
cpene mnporpammupoBanusi LabView. PaspaGorana u cosmana
9KCIIEPUMEHTANIbHAsT YCTAHOBKA. [IpOBEACHBI IKCIIEPUMEHTAIIbHbBIC
HCCIIEIOBAHMS. 3AKJIIOYEHHME. AHanu3  peryJaspHOCTH
BHOPOAKYCTHYECKHX CHTHAJIOB MO3BOJSIET OINPENEIUTh HaINIHe
IPOTEYKU Yepe3 3aTBOP apMaTyphl B COOTBETCTBHH C KPHUTEPHEM
«eCThb WM HeT». JTOro, Kak IPaBWIO, TOCTATOYHO, TaKk Kak B
OONBIIMHCTBE  TEXHOJNOTMYECKUX  IIPOIECCOB  HPOTEUKH  HE
JIOMYCKAIOTCS M He TpeOyeTcsi TOUHast OIIeHKA PacXo/ia YTeUKU

TpyOOIIPOBOIHAS apMaTypa,
TepPMETHYHOCTb, TEYb,
BHOPOAKYCTHICCKHUI
KOHTPOJIb, PErYJISIPHOCTS,
Xa0THYHOCTh
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Pneumonia detection with
capsule network by using x-
ray images

Pneumonia is an inflammatory disease of the lung tissue of viral or
bacterial etiology. On X-ray images it looks like a darkening of the
lung tissue. In a situation of a shortage of radiologists, automatic
detection of the presence of an inflammatory process can facilitate
the task of making a diagnosis.

Neural network, detection,
capsule network, x-ray images
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Hcnonb3oBanue
SHTPONHMITHBIX METOIOB
00paboTku
BHOPOIMAarHOCTUYECKUX
CHUTHAJIOB JUTS OLICHKU
TEXHUYECKOTO COCTOSTHHS
TpyOOIPOBOIOB

HEJIb: PaccMorperb mpoOiieMbl HAAEKHOCTH TPYOOIPOBOJHBIX
CHCTEM  DSHEPreTHYecKHX  KOMIUIeKcoB. IIpoBectnm  aHamm3
CYIIECTBYIOIIMX METOAOB OIEHKM TEXHHYECKOTO COCTOSHHS
TpybompoBogoB. IIpoBecTH aHaIM3 CTATUCTHKO-TOTUCTHYECKHX
CHCTEM,  TIO3BOJSIIONIMX  00OpabaThiBaTh  JMArHOCTHYECKYIO
uHGOPMAIMIO IPH MPOBEICHHU OLEHKH TEXHHYECKOTO COCTOSHMS
TpybonpoBonoB. METO/Ibl: CoBpemMeHHbIE METOIBI JUATHOCTHKU
TpyOONpOBOZOB B  OCHOBHOM 0asHpyIOTCS Ha NpPUMECHEHHH
BHOPAIMOHHEIX, 3BYKOBBIX M YIBTPAa3BYKOBBIX JaTUHKOB. IIpu s3ToM
Haymmuue nedekra B TpyOONpPOBOJE OMpPEAENIeTCs MyTeM aHaln3a
aMIUIUTY/Bl  JIMaTHOCTHYECKOro  curHaima. bomee  BBICOKYHO
spdexTnBHOCTE B OOHapyxeHHMH  JAedeKTOB  INOKa3alH
BEPOSITHOCTHO-CTATHCTUYECKUE METO/IbI aHAIN3a CHI'HAJIA, KOTOPhIe
GasupyroTcs Ha Teopuu Xaoca. OJJHIM M3 TaKHX METOOB SIBIACTCS
SHTPOIMIHBIA  aHAM3. PE3VYJIBTATBI: IlpoananusnpoBaHsl
CYIICCTBYIOIIME  METOAbI  OOpabOTKM  IOJE3HOTO  CHTHAA.
BeisBieno, uto Hamboiee COBPEMEHHBIMH METOAMH SIBIISTIOTCS
METOZBl, Oasupyromuecs Ha Teopunm Xaoca. PaccmorpeHa
BO3MOXKHOCTb ~ HCIOIB30BAHHS OHTPONUIHBIX IOKa3aTelned B
KauecTBE  YyBCTBHTENBHBIX  JIMArHOCTHYECKHX  TNPH3HAKOB.

OreHKa TEXHUYECKOTO
COCTOSTHHSI, ITOJIE3HBIH CUTHAI,
SHTPONUIHBIN NOKa3aTeNb,
00paboTKa CUrHala, TEOPHs
xaoca
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IIpoBeneH CpaBHUTENBHBIM aHaIM3 O0OpabOTKM CHTHANIOB C
HCIIONB30BAaHHEM METOI0B JHTPONMIHON TNapaMeTpusaluu H ¢
HCTIONB30BAaHHEM HM3BECTHBIX CTATUCTHKO-JIOTHCTHIECKHX METOIOB
(mpeobpazoBanue Dypee, KpUTEpHUi Heiimana-TIupcona,
IIpeobpazoBanue I'miabbepra — Xyanra) 3AKJIIOYEHUE:
CoBpeMeHHBIE MeTOABI O00pabOTKM IONE3HBIX CHTHAJIOB B
OCHOBHOM 0a3upylOTCSi Ha aHalM3e AaMIUIATYIbl II0JE3HOrO
curHana. OxHako  aMIUIMTYAa He  sBIETCAd  HaJ&KHBIM
JIIaTHOCTHYECKUM HPH3HAKOM, TaK KaK Ha M3MEHEHHE aMILIUTYHbI
MOXKET IOBIMATH OONBIIOE KONUYECTBO PA3IMUHBIX (PAKTOPOB,
ydecTb KOTOpble KpaiiHe npobiemarnuHo. PesysbraTel aHanuza
MOKa3ajdd, YTO OHTPONMIHBIE IIOKa3aTelM pearhpyloT Ha
U3MEHEHHE CTPYKTYphl CHTHaja, BBI3BAaHHOE HAIMYHEM B
TpybompoBoge nedekra wiu Tedd. llpu 3TOM DHTpPONHUitHBIE
MOKa3aTeIn Majo 3aBHUCAT OT aMIUIUTYIbl. DHTPONHMITHBIN aHAIH3
SIBIICTCS TIEPCTICKTUBHBIM METOAOM O0pPa0OTKU AMATHOCTHYECKHX
CHTHAJIOB IIPH OLICHKE TEXHUYECKOr0 COCTOSHUS TPyOOIPOBOJIOB.

86 Bormpocs! ynpasiaeHns Abstract The article is devoted to the peculiarities of the personnel | Personnel management, digital
[IEPCOHAJIOM B yCIIOBUSIX management system in the tourism business in the digital economy. | economy, matrix model of
(ppOBON IKOHOMHKU The article discusses the problem of using digital technologies in | responsibility, goal-setting

the field of human resources management of a company. The | model, data structure model.
positive effects of the use of digitalization of the organization’s
management system are indicated. The object of corporate
informatization is human resource management through the
automation of information flows. The article discusses a step-by-
step organizational model of a strategy, structure and processes for
building models of personnel management using information
technology. The article proves that the human resource management
information system is part of the corporate information system and
should be organically integrated into a single business model of the
company based on information unification, that is, through the
implementation of a human resource management support system
with ERP, CRM and other information systems. Systems.

87 JKOHOMUYECKHE Abstract: Modern territorial transport systems must meet a number | Tepputopuasnshas
COLIMAJIBHBIE aCTIEKThI of basic requirements (efficiency of cargo and passenger | TpancmopTHas cucrema,
Pa3BUTHSI COBPEMEHHBIX transportation within the region in all directions; transfer of cargo | pasmerenue cpencts
TEPPUTOPUATIBHBIX and passenger traffic flows from one type of transport to another | mpoussoxctsa,
TPAHCIOPTHBIX CUCTEM (Ha within the region; ensuring the environmental safety of regional | pecypcoemkocts,
npuMepe 3anagHon transport facilities; further successful development of settlement | undpactpyxTypHBIit
Cubupu) structures within the region). When transporting general cargo in | MHHOBAaLMOHHBIHN TOTEHIHAI

modern economic conditions, such parameters of the transportation
process as all — weather, rhythm and speed of transportation, their
provision by rail, for short distances-by road, come to the fore. In
social and economic terms, it is very important to ensure that cargo
owners and passengers can choose the method of transportation
according to the totality of their cost, time and other parameters. In
most of the South of Western Siberia, the transport system is
insufficiently developed (a rare network of paved roads, a railway
network, the lack of equipped sea and river ports, concrete runways
in many airports in the areas of new development, an undeveloped
gas transportation network). It is noted that the development of
transport will allow here to involve undeveloped natural resources
in economic turnover, give a new powerful impetus to the
placement

88 CoBepILICHCTBOBaHUE AHamM3 U HCCIeOBaHME MaTeMaTHYeCKUX MeToJoB omeHku | CHIoBble TpaHC(HOPMATOPEL,
METO/Ia YIIpaBJICHUS (akTHYECKOro COCTOSHMSA, a TAK)KE PUCKOB OTKa3a 00OPYIOBaHMS. | HAJEKHOCTH, PUCK,
TCXHUYCCKHUM COCTOSHUEM HJ’[aHMpOBaHI/IC CBOCBPEMEHHBIX PEMOHTHO-BOCCTAHOBUTEIILHBIX TNIEPHUOANIHOCTD
CHJIOBBIX TPaHC()OPMATOPOB | pabOT  CHJIOBOTO  MACIOHATIONHEHHOTO  OOOPYIOBaHHS MPH | OOCTY)KHUBAHHUS, METO
Ha OCHOBE PHCK- BHEJIPEHUU PHUCK-OPUEHTHPOBAHHOW CTpaTeruu OOCIY)XMBAHUS | XpOMAaTOrpaduyuecKoro
OpHeHTHpOBaHHOﬁ TIO3BOJIUT YBCJIMYUTH CPOK OKCIUTyaTallUM W COKPATUTH HU3IACPIKKU aHalii3a paCTBOPCHHBIX I'a30B
CTpaTeru 00CIy)KUBaHUS Ha  oOcmyxuBanume. Jlimg  OIEHKM  BEPOATHOCTH  OTKa3a | B Maclie, IOKa3aTesn

000py10BaHHS HCHIONB3YIOTCS BEPOSATHOCTHBIE MOJIEITH. 9KCIUTyaTal[HOHHOMN
HaJICKHOCTHU

89 HccnenoBanue npodieMbl (Electrified railroad transport is a powerful and rather specific | Dnexrpuduunposanusiit
MOAIIMTKH CETH BHEIITHETO electrical energy. In this case, in AC traction networks maximum | jkene3HOIOPOXKHBII
9IIEKTPOCHAGKEHHUSI CO load currents are proportionate with minimal short circuit currents. | Tpancropr, pa3psIB TpaH3ura,
CTOPOHBI KOHTaKTHOM CEeTH PURPOSE. For this purpose, the protection shall be performed so | maremarnueckoe

INEKTPUPUIIIPOBAHHOTO
KEJIC3HOAOPOKHOTI'O
TPaHCIIOPTa IIPU Pa3phIBE
TPaH3UTa IEKTPOIHEPTUHA
(Investigation of the
problem of feeding the
external power supply
network from the side of the
contact network of
electrified railway transport
in the event of an

that it would respond to any additional signs, characteristic of
normal and emergency modes of traction networks in particular.
One of the most complicated emergency modes is current
contribution of external power supply system through contact
network in case of disconnection of transit power line, which
energizes traction substations. METHODS. In this paper we
performed mathematical modeling of a 2x25 kV electrified railroad
section with connection of traction substations to the system of
external power supply in the Fazonord software package.
RESULTS. The values of equalizing currents, power overflows,
voltages in the circuit nodes, negative phase-sequence voltage

MOJICTHPOBAaHNE, TEXHUIECKIEe
penieHust
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interruption in the transit of
electricity)

coefficients both in the normal mode and for the case of current
contribution of external power supply system through the contact
network were obtained. CONCLUSION. The analysis of modeling
results allowed to develop technical solutions to determine the
phenomenon of current contribution of external power supply
system through the contact network and to make timely decisions to
prevent the development of such emergency situations.)

90 AJITOPUTM KOHTPOJIS Hanuuue 3HaunTENILHOM 10K ABUIATEIbHON HATPY3KH B CTPYKTYpe | ACHHXPOHHBIH JABUTATENb,
IIYCKOB aCHHXPOHHOTI'O HOTpeGJ'IeHI/Iﬂ DJIEKTPOOHEPIUU TMpPU CYHIECTBYIOIUX  TEMIIax JIOKaJIbHas CHCTECMa
JIBHTATENs B DHEPTOCUCTEME | Pa3BHTHs PACHPEACNCHHOW T'eHepalMu akKTyalu3upyeT 3ajady | JHEeprocHab)KeHHs,

MaJIOH MOLITHOCTH obecrieyeHus! KOHTPOJS  YCHEIIHOCTH IIyCKOB ACHUHXPOHHBIX | 3JIEKTPUYECKHE IapaMeTphl,
HBHFaTeHeﬁ, OKCIIIIyaTUPYEMBIX B CUCTEMax COI/I3MepPIMOI>'[ KOHTPOJIb, aBTOMAaTHKa,
MormHocTH. CyIiecTByOIUe CrIoco0bl KOHTPOJNISL YCIEIIHOCTH | HPSIMOM MyCK,

IyCKa, UCIIOJIb3YeMbIe B KPYITHBIX DJHEProCUCTEeMax, He MPUMEHUMBI | MoaenupoBanue, SmartGrid
B CHUCTEMax COH3MepI/IM0171 MONIHOCTH. I[J'Ii[ CO3J1aHHs aBTOMATHKH B
CHCTEMaX COM3MEPUMON MOIIHOCTH TPEOYIOTCS COOTBETCTBYIOLIHE
KOPPEKTHbIE MOJENM KPUTHYECKUX YCIOBUH, YYUTHIBAIOIINE
SHAUCHUS PEKUMHBIX U MEXaHUYECKUX IMapaMETPOB aCHHXPOHHOTO
nBuratens. [IpuMeHeHHe aBTOMATHKM, CO3JaHHOM Ha 0ase
NPEIOKECHHBIX Moueneﬁ, MO3BOJMT M30€KaTh BO3HUKHOBEHMS
aBapI/II‘/’IHLIX PEXKUMOB B JIOKAJIBHBIX CUCTEMAX 3H€pFOCHa6)KeHI/I$[. B
pabore NpeacTaBlieH aJrOpUTM aBTOMATHUKH KOHTPOJIS ITyCKOB B
JIOKaJbHOM CHCTeMe JHEeprocHaO)KeHMs, pa3paboTaHHbI Ha Oase
TIPEAJIOKECHHBIX yCJ'IOBI/Iﬂ YCIIEIHOCTH ITyCcKa " METOO0B
OINPECACICHUA KPUTHUYCCKUX COCTOSIHUI ACUHXPOHHOI'O IBUI'aTECIIA.

91 JKCIIEPUMEHTATIEHOE One of the methods of rationalizing the heat energy distribution in | Huskoremneparypuas
orpeeIeHHe TEMTOBBIX the district heating systems is to reduce the heat carrier temperature. | cucrema oToruteHus,
XapaKkTEePUCTUK This is the most important aspect and the starting point in the | xamuuisipras cucrema,
0cobeHHOCTEN PaboThI concept of the 4" generation of heat supply systems. During the | TemmoBbie xapakTepucTHKH,
MTOTOJIOYHBIX KATMUISIPHBIX district heating systems transition to a reduced temperature | MHKpOKJIHMAT HOMEIIEHHS,
CHCTEM OTOILICHHS schedule, heat losses are significantly decrease and it becomes | moronounas cucrema
Experimental determination | possible to use low-potential heat sources. At the same time, the | ororuienust low-temperature
of thermal characteristics transition to low-temperature heat supply systems requires a large | heating system, capillary
and ceiling capillary heating | amount of preliminary activities, moreover, the energy systems of | system, thermal
systems operation features heat energy consumers suffer to significant changes. Instead of | characteristics, indoor

traditional heating radiators and convectors, it is necessary to use | microclimate, ceiling heating
highly efficient heating devices with a large heat transfer surface. | system
PURPOSE. The paper is devoted to the operation features study of

a low-temperature ceiling capillary heating system. The use of such

systems as heating devices for consumers of thermal energy allows

to be integrated in low-temperature heat supply systems of the latest
generation METHODS. For an objective analysis of the efficiency

and capabilities of the ceiling capillary heating system, laboratory

tests of the system’s operation in dynamic and stationary modes

were carried out. RESULTS. The laboratory tests results of the

system operation are presented. The main thermal characteristics of

the system under consideration are determined, including: the

internal air temperature variation in different room points; the heat

amount given by the system to the room; the heating rate of the

internal air.

92 AHMOHOOOMEHHBIE The article is devoted to the creation of anion-exchange materials | Il{exro4Hoit 2:eKTPOIN3 BOABI.
MeMOpPaHBI YISt IENTOYHBIX for alkaline water electrolyzers. Two methods of membrane | Ilopucras guadparma.
JIIEKTPOJIU3EPOB BOIBI synthesis have been proposed. The synthesized membranes were | AnnoHooGMeHHast MeMOpaHa.

investigated in alkaline water electrolysis process in a wide range of | DnekrponuTiyeckast sueiika.
current densities. It is shown that along with providing acceptable
current-voltage  characteristics, the new membranes can
significantly increase the purity of the generated gases and the
pressure of the generated gases directly at the outlet of the
electrolysis cell
93 O BIIMSIHUM CKPBITHO PasBuTHe TpaHCIOPTHBIX CHCTEM YMHOTO TOpoAa, BKIIOYalomux | MoaenupoBaHue

MIPOTHBOEHCTBYIOMINX
TPaHCIOPTHBIX CPEICTB Ha
XapaKTepHCTUKH
TPAHCTIOPTHON CUCTEMBI
YMHOTO TOpoJa

OecrMIIOTHBIE aBTOMOOWIM, BENET K BO3PACTAaHHIO  YTPO3BI
BMEIIATeNbCTBA B  IPOIECCHl  YINPAaBICHHS TPAHCHOPTHBIMU
CpeICcTBaMM, B TOM 4HCIE C LEIbI0 HAapyIIeHHs HOPMAalIbHOTO
(DYHKIMOHUPOBAHMS TPAHCHIOPTHOH cHcTeMbl. B paboTte B pamkax
MO/IX0/Ia KJIETOYHBIX aBTOMATOB IIOCTPOEHA MMHUTALIOHHAS MOJIENb
JBYXIIOJOCHOTO [UKJIMYECKOTO JBIDKCHHS B  TPaHCIOPTHOH
CHCTEMe, COAepKalleil 1Ba THIIa areHTOB: OOBIYHBIE TPAHCIIOPTHEIC
CpencTBa U IPOTHBOACHCTBYIOIINE TPAHCIOPTHBIE CPEICTBA,
3amadyell KOTOPBIX SBISICTCS CKPBHITHOE HETaTHBHOE BIMSIHHE Ha
TPAHCIIOPTHBIH IIOTOK 32 CYET OCOOBIX IPABHJI IEPECTPOCHUSL.
IlokazaHo, YTO TakHe NPOTHUBOJACHCTBYIONUE TPAHCIOPTHBIE
CpeIcTBa MOTYT OKas3blBaTh BIMSIHHE HAa OCHOBHOH IIOTOK
NPEUMYLIECTBEHHO B 00JacTH MakcHuMyMa (yHIaMEHTAIBHON
JIarpaMMBbI.

TPAHCIIOPTHEIX IIOTOKOB,
YMHBII TOpO, GECTIMIOTHBIE
aBTOMOOMIIH, KIIETOUHBIE
aBTOMATHI, IPOTHBOJICHCTBHE,
MYJIBTHATEHTHOE
MOJICTHPOBAHHE,
MMUTAIMOHHOE
MOJIETHPOBAHIE
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PaspaboTka 1 HacTpoiika
JTaTYUKOB CHCTEMBI
MOHHUTOPHHIA
BBICOKOBOJIETHOM U30JI1L[UU
OTKPBITBIX JJIEKTPHYECKUX
MOJCTaHLUH

CraThs MOCBAINEHA BHIOOPY U HACTPOIIKE TyBCTBUTEIBHBIX
3JIEMEHTOB / JaTYMKOB B COCTaBE CHCTEMbl MOHHTOPHHIA
BBICOKOBOJIBTHOI H30JISIIUH OTKPBITBIX JNEKTPUYECKUX
noacTaHui. OIHMCHIBACTCS METOJOJIOTUSI HMOCTPOSHUSI CHCTEMBI
MOHHTOpPHMHIA, HPHOOpHAs peanu3anus M cHocod 00paboTKH
JIMaTHOCTHYECKOH HH(GOPMAIMM C YyBCTBHTEIBHBIX DJIEMEHTOB.
B03MOXXHOCTh OOHApYXKEHHSI HCTOYHHKOB YaCTHYHBIX Pa3psiioB C
IPHUBS3KOH K MECTY BO3HMKHOBCHHS BaKHA JUIS JIOKaJIM3aLMH
HEHCIIPAaBHOTO DJIEMEHTA U ero JalbHEHIIero ANarHoCTUPOBAHS.

JIvcTaHIMOHHAs IUATHOCTHKA,
YaCTHYHBIC Pa3psiibl,
Hepa3pyIIAoNInil KOHTPOJb,
BBICOKOBOJIBTHBIE H30JISITOPHI,
neheKThI 3O
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Meron kinaccuuranum
OJIBECHBIX U OTIOPHBIX
U30JIATOPOB Ha
HHOpPaKPACHBIX
HU300pAKEHUSIX C
MPUMEHEHUEM CBEPTOYHOM
HEHPOHHOI ceTH.

HeiipoHHble ceT HaxonsdT Bce Oolsiee LIMPOKOE NPUMEHEHUE B
Pa3HOOOpa3HBIX cdepax AT PACIO3HABAHHUS U KIACCH(HKAIINI
00beKTOB Ha M300pakeHHsX. [IpuMeHeHHe HEHPOHHBIX cereil B
ITOPUTMAaX  CHUCTEM  OHJIAWH-MOHUTOPHHIA  3JIEKTPHYECKHX
MOACTAHIMH  TO3BOJSIIOT  pACIO3HaBaTb  OOOPYIOOBAaHHSA U
obHapyXuBaTh IeeKThl Ha HH(MPAKPACHBIX H300paxkeHUsx. s
aBTOMATH3allMM MOHUTOPHHIA H30JISLUU HCHIOJB3YETCs CBEPTOYHAs
HEHpOHHAsI CeTh, KOTOpas OOHAPYXKUBAET PA3IUYHBIE H30IATOPHI
Mo HH(PAKPAaCHBIM H300paKEHUSIM: OIOPHBIE U  MOJBECHBIC
umzomsaropsl.  LEJIb. llenbto sBisiercss pa3paboTka METOAUKH
KIacCU(UKAIMM  ONOPHBIX M MOJABECHBIX H30JITOPOB  Ha
HHOPAKPACHBIX H300PaKEHMWSIX C HCIOJIb30BAaHUEM CBEPTOYHON
ueiiponnoii cetn. METO/Ibl. Merox knaccuukauny mogBecHbIX
U ONOPHBIX H30JTOPOB Ha HMH(PAKPACHBIX H300pAKEHUSAX C
MpUMEHEHUEeM cBepTo4yHOW HelpoHHou ceruto PE3YJIBTATBIL
IIporpamma Ha s3bike Python, koropas mno3Bonuia co3matk M
00YYHUTH MOZIENb CBEPTOYHON HEHPOHHOM! CeTH IS KJIaCCH(HUKAIIH
ONOPHBIX W  IIO/IBECHBIX  HM30JISITOPOB. 3AKJIFOYEHHUE.
IpennoxxeHHBIE METOA C OLEHEHHOW HEHPOHHOM CEThI0O MOXKET
OBITh HCIIOJB30BAaH B CHCTEMaxX MOHHTOPUHIA ULl OOHApYKEHHS
H30JIITOPOB J10 OOHAPYKEHHS MX HEHCIPABHOCTEHAMH.

Infrared thermography, neural
network, image recognition,
electrical equipment,
insulators
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HcKycCTBEHHBIN HHTEIUIEKT
B KJIHEHTCKHX cepBHcax AO
«AToMOHeproCObIT»

BHezpenue cucteM ¢ UCKYCCTBEHHBIM MHTEIUIEKTOM B KJIMEHTCKOM
cepuce ¢ dddexkrom s OusHeca. Kimentckue uudpoBbie
cepBuchl AO «AtoMOHeproCObIT». VICKyCCTBEHHBIH MHTEIIEKT B
KonrakT-ientpe. Bueapenue cucrembl BHACOHAONIOAECHUS C
TEXHOJIOTHEH pacrio3HaBaHUs JUI. BUPTyanbHBIN MOMOIIHUK Ha
caiire AO «ATOMOHEproCObIT. Wuterpanus c
WHTeeKTyalbHbIMU CUCTEMaMH y4eTa.

VIcKyCCTBEHHBIN HHTEIUIEKT.
KimeHTCKHe CepBUCHL
WHTeeKTyanbHbIe CHCTEMBI.
DHeprocObITOBas
JIeATEIbHOCTb.
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The effectiveness of the
formation and development
of in-house knowledge in
organizations of Kazakhstan

Abstract. The set of theoretical and methodological concepts related
to the formation, development and knowledge has been studied.
Within the framework of the study, approaches are considered that
in one form, or another belong to classical theories. The current
state and problems of modern organizations in the field of
knowledge formation and development are analyzed. Based on the
example of Kazakhstani organizations, the main directions are used
to improve approaches to knowledge management to improve the
quality of labor activity and improve the qualifications of specialists
of organizations. The study identified the need to develop a high-
quality and flexible in-house training system, which will be relevant
in modern conditions. A toolkit has been developed that contributes
to the effective formation and development of knowledge of a
modern Kazakhstani specialist. The object of the research is the
specialists of organizations operating in different economic areas of
Kazakhstan.
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Paspabotka
MaTeMaTHYECKOH MOJIeNTH
MPOTHO3UPOBAHHUS
pecypcHOro obecredeH s
MPOM3BOICTBA
CEIbCKOX03IMCTBEHHBIX
KyJIBTYp Ha NPEANPUATHAX

Ipu MIPOU3BOJICTBE CENbCKOXO03HCTBEHHON MPOAYKIUH
HCTIONB3YyeTcs OO0JbIIoe KOIHYECTBO pecypcoB. [Imd CHUDKCHHS
NOTeph TOTOBOM MpPONYKUMM M CHIDKGHHMS 3aTpaT Ha ee
MPOU3BOJACTBO  BAaXHOE  MECTO  OTBOJMTCA  YNPABJIEHHIO
TeXHOJIOTHIECKUMHU NIPOLECCaMU Ha MpeAnpHaTHd. PykoBomsimemy
COCTaBY HEOOXOIMMO MONYYHTh HH(MOPMALHMIO O ILTAHUPYEMBIX
3aTpaTax Ha ONpEJENEeHHBIN TepHo] BpeMeHH. TeM caMbIM UMETh

BO3MOXKHOCTb ~ yIPABICHUECKHMH JAEHCTBHSMH  OCYLIECTBIATH
ONEpPATHBHYIO KOPPEKTHPOBKY pEIICHHH B  H3MEHSIOMIUXCS
ycnoBusix. CTOUTb OTMETHUTh, YTO COCTABJIEHHE MaTeMaTHYECKOH

MOZeIHn IIPOTHO3HPOBAHUS UL CeIbCKOXO03AHCTBEHHBIX
MPEANPUSATHI MMEET Psl CBOMX OCOOCHHOCTEH, AeTaau3upoBaTh
YCTQHOBUTb CBS3M M 3aBUCUMOCTH MEXJy TIpoleccaMd U
OIepaIHsAMHU TIPU ONpe/ieIeHUH PecypcoB. B Momenn momKHbI OBITH
OTpaKeHBl B  3aJaHHOH  IIOCIEJOBATENPHOCTH  OHEpaIHH,
arpoTeXHUYECKHE M TEXHHYECKUE TPEeOOBaHWS ISl MPOHM3BOJICTBA
TOH WM MHOH KyIbTYphl, MOYBEHHO-KIMMATUYECKUE YCIOBUS U
gpyrue  mokaszatenmd. Jms  9TOro  HEOOXOAHMO — IIPOBECTH
CHCTEMATH3alMI0 3HAHWI B OOJIACTH TEXHOJIOTMH BO3/ICIBIBAHHS
TOU WM MHOH KyNbTYPBI, TEXHUKH, YKOHOMUKH, IPUMEHEHUE IPH
IUIAHUPOBAHHU u OpraHH3aIuH CeIbCKOXO03SHCTBEHHOTO
npousBojacTBa.  IlomHoTa M JOCTOBEPHOCTh  MHOJyYEHHOM

YO0poYHO-TPpaHCIIOPTHBIX
nporecc, uppoBoe CEIbCKOE
XO03SICTBO, cXeMa YOOPOUYHO-
TPaHCIIOPTHOTO IpoIiecca,
rpaduK 3aTpaTt pecypcoB
CeNIbCKOXO039HCTBEHHOTO
MIPOU3BOJICTBA.
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uHbOpMaHU TIO3BOJIAT BBISIBUTH 3aBHCHMOCTH
PecypcoobecIeYeHHOCTH CelbCKOX03CTBEHHOTO TIPOM3BOACTBA C
BBICOKOI TOYHOCTBIO HA 3aJaHHBIA IepHoj BpeMeHH. s sToro
Tpebyercs pa3paboTka MeToAa NPOTHO3UPOBAHUS PECYPCHOTO
obecreueHus MPOM3BOACTBA CEIbCKOXO3AICTBEHHBIX KyIbTYp Ha
npeanpusatid. OTIMYUTENFHOR 0COOCHHOCTBIO KOTOPOTO CTaia Obl

ompereleHne BO3MOXKHOH d(ddexktuBHOCTH (B (DHHAHCOBOM
BBIDAKCHHU) IPH IPUHATHU PELICHUH, OLEHKU BHEAPSEMBIX
TEXHONOTHH M TEXHONOTHYECKHX paszpaborok. Jlms artoro
HEOOXOMVMO  AETAM3UPOBATh  TEXHOJIOTHYECKHE  IIPOLECCHI,

NPOTEKAOIINE Ha MPEINPHUATUIX U YCTAHOBJICHHE HA 3TOH OCHOBE
3aKOHOMEPHOCTEHl M TOIYYUTh COOTBETCTBYIOIINE PEKOMEHIAIHH.
CyuiecTByromeld  COBpeMEHHOW 0a3ze LU(POBBIX TEXHOJOTHIt
OTBOJHUTCSI IIABCHCTBYIOLIAS POJIb [UIS PEIICHHs TOJOOHBIX 3a1a4.

99

MeTtoauKa OIeHKH
TEPMOJMHAMUYECKOI
addexTuBHOCTH
MPOMBIIUICHHBIX
TEIUIOTEXHOJIOTHYECKUX
CXEM C BKIIFOYCHHEM
TEIIOYTHIN3AIOHHOTO
00opy10BaHUs

B crarbe oOmuCHIBacTCS METOQMKA OLCHKH TEPMOJHMHAMUYECKON
9((PEKTUBHOCTH TPOMBILIICHHBIX TEIUIOTEXHOJIIOTHYECKUX CXEeM,
YCOBEPLICHCTBOBAHHE KOTOPOH OOYCIIOBJICHO HEOOXOAUMOCTHIO
BHIOOpa  ONTHMAIBHOM  CTPYKTYpbl  TEIUIOYTHIM3AL[MOHHOTO
000pyI0BaHHMs, BKIFOYAEMOro B cxeMy. [IpeicTaBieHsl pe3yJibTarhl
peanu3alyui METOIMKH Ha IPUMEPE TeIIOTEXHOJIIOTHYECKOM CXeMBbI
LEJUTIOJI03HO-0yMa)KHOTO [IPOM3BOACTBA. PacCMOTpEHBI BapHaHTHI
BKJIIOYEHHS TEIUIOYTHITH3ALHOHHOTO 00opynoBaHus B
TEIUIOTEXHOJIOrHYECKyIo cxemy. OmnpeierneHa TepMoAnHaMUYecKas
9((EKTUBHOCTE CXEMBI C BKIOYECHHEM TEIUIOYTHIM3ALHOHHOTIO
000pyI0BaHKs B TEXHOJIOTHYECKHE MPOLECCHI CYIIKHU, B MPOLECCHI
paseneHs CMecei, B MPOLECChl OYUCTKH CTOYHBIX BOA. BbisiBICH
OLTHMAJIBHBIHA BapHAHT TEIUIOYTHIN3ALOHHOTO KOMILICKCA.

TepMoaNHAMHEKA, SKCEPTHs,
9HeprodpHeKTHBHOCTS,
TEIIOTEXHOJIOrHIeCKas
cxema, yTHIH3aLus,
BTOPHYHBIE SHEPrOPECYpChI

100

ABTOMAaTH3aLMs IPOLIECCOB
MOHHUTOPHHTA COCTOSTHUSI
TEXHUYECKHX CUCTEM
HMHTEIUIEKTYaTbHBIX
00BEKTOB

ABTOMaTH3aLHs MPOLECCOB MOHUTOPUHIA COCTOSIHUS TEXHUYECKHX
CHCTEM aBTOHOMHBIX 3[aHHH M COOPYXKCHHH IO3BOJSACT MPHIATH
UM aKTUBHBIH XapakTep ¢ BO3MOXXHOCTSIMH HPOTHBOABapHHHOTO
yIpaBieHuss U KoHTpousst. [Ipu 3ToM 3a cyeT KOMOMHMPOBaHHOTO
UCIOJB30BaHUSL JJIEMEHTOB OT/JEIBHBIX CHCTEM KOHTPONS, B
YaCTHOCTH  ONTHKO-DIEKTPOHHBIX CPEACTB OOHapyXeHUS H
pacrio3HaBanus coObITHil (OOC), HOSBISAIOTCS BO3MOXXHOCTU IO
CYLIECTBEHHOMY  IIOBBILICHUIO 3((EKTUBHOCTH MOHHTOPHHIA
0€30IIaCHOCTH JKM3HEeoOeCleUeHHs: aBTOHOMHBIX OOBEKTOB. B
KauecTBE METOAMYECKOH OCHOBBI pacdeTa M HPOEKTHPOBAHHS
TEXHMYECKHX CHCTEM MOTYT BBICTYIIATh METOJMKAa aHalu3a |
TEXHUKO-IKOHOMHYECKOTO MOZIEITHPOBAHHS O0OBEKTOB,
000pyIOBaHHBIX TEXHHYECKHX CUCTEM, METO/MKA OLICHKH TEXHUKO-
9KOHOMHUYECKOH 3()PEKTHBHOCTH TEXHHUYECKUX CHUCTEM, METOAMKA
pacuera AMHAMUYECKUX XapaKTEPUCTHK M OLEHKU IOKa3aTelel
KauecTBa DHEProCHAOXKEHHs OOBEKTOB, a TakKe KOMILIEKCHAs
METOJMKa OLICHKH addexTuBHOCTH KOMOMHUPOBAHHOTO
IPIMEHEeHNs B TEXHHYECKHX CHCTeMax Ha 0a3e MHOTOpacTPOBBIX
BU3YAIM3UPYIOIIMX  cUCTeM. TakuM  oOpa3oM  pa3paboTka
KOMIUICKCHBIX aBTOMATH3HPOBAHHBIX CHCTEM aKTHBHOTO OINTHKO-
JJIEKTPOHHOTO MOHHTOPHHTA O€30IIaCHOCTH JKH3HEOOECIICUCHS
(CMBX) aBTOHOMHBIX 3[aHUH U COOPYKEHHH NPEICTABISAETCS B
HACTOsIIIIee BPEeMsI BECbMa aKTyalbHOW. JJaHHbIE CHCTEMBI SBIISIOTCS
HOBBIMH,  II0O9TOMY O  CBOETO  BHEAPEHHS  TPeOYIOT
HePBOOYEPE/IHOI MPOPAOOTKH BOIIPOCOB TEXHUKO-3KOHOMHYECKOTO
000CHOBAHHS U PAllHOHAIBHOTO MOCTPOCHHUSL.

ABTOMaTH3aLMsL, TIPOLIECC,
MOHHUTOPHHT, KOHTPOIIb,
palOHAIEHOE IIOCTPOCHHE,
HMHTEIUIEKTYAIIbHbIH OOBEKT,
omeHka 3P HeKTHBHOCTH

101

Pa3Burne sxosornuecku
0e30MacHbIX TEXHOIOTUI
TIPOU3BO/ICTBA TEIJIOBOH U
9JIEKTPUYECKOH DHEPTHU

PaccmarpuBaercs mpoGnema SKoIOTHYecKoH 6e3omacHOCTH |
cpeIcTBa ee MMHMMM3allUM B MHUPOBOM MaciiTabe Ipu
MIPOU3BOJICTBE TEIUIOBON u 3IEKTPUUYECKOM SHEPIrUH.
PaccmaTpuBaercs NpUMEHEHHE YHCIEHHOTO MOJEIMPOBAHUS B
HHTepecax ONTHMH3AIUH KOHCTPYKIUH YHEPTreTHIECKUX YCTAHOBOK
10 TPOMU3BOJACTBY TEMJIOBOM M  DIIEKTPUYECKOH  DHEPTUH.
AHaMM3UPYIOTCST  Pe3yNbTATHl PAJMAllMOHHOTO TEIIOOOMEHa B
KaMepax CropaHusi M TeIIooOMeHa MHOTOKAMEPHBIX KOTJIOB,
paboTaromux Ha ra30BOM U TBEPBIX TOILIMBAX H KOHCTPYKTOPCKUE
pelIeHus ¢ IPUMEHEHNEM THOPUIHBIX TEXHOJOTHH MPOU3BOJICTBA
TeIIa U DJIeKTPUIECTBA.

ITpon3BOCTBO TEMIIOBOH 1
2JIEKTPUUECKON SHEPTUH,
9KOJIOTUYECKHU Oe30IacHbIe
TEXHOJIOTHH, 3P (PEKTUBHOCTH
(YHKIIMOHUPOBAHUS
9HEPreTUYECKUX
MIPeIIPHATHI, BEIOPOCH! IPU
MIPOU3BOACTBE
9JIEKTPOIHEPTUH, YUCICHHOE
MO/IENTMPOBaHNE.
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102 TOHKOCTpYHHAs PaccMaTpuBaiOTCsS  BBICOKOTEMIIEPATYpHbBIE aTiachl MapaMerpoB | IIpOW3BOACTBO TEILIOBOW U
CIIEKTPOCKOIHS, CNEKTPaJbHBIX JIMHHI Tra3oBod (a3sl NPOAYKTOB CrOpaHMs | SJIEKTPHYECKOM SHEpPruH,
CIIEKTPOPaAHOMETPHS 9HEPreTHYECKUX TOIUIUB M WX MPUMEHEHHE Ul MOIEIMPOBAHHSA | TOHKOCTPYHHAS
[IPOJIYKTOB CrOPaHHS PpaanalnoOHHBIX XapaKTEePHCTHK OITHYECKH AKTUBHBIX | CIIEKTPOCKOIHSI,
9HEPreTHYECKUX TOIIHB U HHTPEIHCHTOB u PaIaLiHOHHOTO TemIo00MeHa B | CHIEKTpOpaIHOMETpHs,

HX IPUMEHCHHE B BBICOKOTEMIIEPATYPHBIX CTPYKTYPHO-HEOIHOPOIHBIX | CTOPaHHE SHEPTETHICCKUX
JHEPreThKe MHOTOKOMIIOHEHTHBIX ~ cpefax. OOCyXKmaroTcss MOJENM MOJOC | TOIUIMB, YHCICHHOE
HOMVIOIMIGHUST  JUIsL  ONpeJeNieHHss  (YHKIMH  CHEKTPaJIbHOTO | MOJEIHMpPOBAHHE.
MPOIYCKAaHUSI M WX MapaMeTPH3aLys 10 pe3ysibTaTaM YHCICHHOTO
MO/ICITMPOBAHUSI, BBIOIHEHHOTO MyTEM HPSIMBIX PAcYeTOB TOHKOM
CTPYKTYPBI CHIEKTPOB H3JIydeHHs (MOIJIOLICHHUS) C MOCIEAYIOLIM
UX YHCJEHHBIM HHTEIPUPOBAHUEM. Pe3yJbTaThl BBIIIOJIHEHHBIX
pacyeToB COMOCTABISIIOTCS C JaHHBIMH  OKCIICPHMEHTAIBHBIX
HCCIeI0BaHUM.

103 DHepro- u B cratbe mpemnaraertcs pelieHHE MPOOJIEMBI C «3alepTod | «3amepTas dNeKTpUYecKas
pecypcocOepekeHne B 9JIEKTPUYECKON MOIIHOCTBIO» Ha mpuMmepe Pecriy6nukn TaTapcTaH. | MOIIHOCTBY», pe3epBHas
cucremMax IIpoBenenubie Accorpanueil «PocaneKTpOMOHTaX» UCCIECAOBAHUS | 3JIEKTPUYECcKas MOIIHOCTb,
LEHTPAIN30BaHHOTO 9JIEKTPUYECKUX HArPY30K Ul JKUIIBIX M OOLIECTBEHHbBIX 3JaHUH B | MOTEPH dJEKTPOSHEPIUH,
JIIEKTPOCHAOKECHHUSI Peciyomuke — TarapcraH — mokasamd, — 9T0  (akTHyeckue | SHeprod(h(eKTHBHOCTS,
TOPOZICKHX H CEbCKUX JJIEKTPHYECKUE HArPy3KH HIDKe, 4YeM pAacCUMTaHHblE [0 | dHeprocOepexeHue, CHcTeMa
arJoMeparnuii myrem HOPMaTHBHBIM  JIOKyMEHTaM. B pesynbraTe  CHJIOBBIC | DJIGKTPOCHAGKEHUS, yeHbHast
HCIOJIb30BaHMS TpaHchopMaTopsl paboTaroT ¢ OONBIIMME IOTEPSIMH, M CPOK | pacueTHas JICKTPUYECKas
AKTYaJIM3HPOBAHHBIX OKYIaeMOCTH MHBECTULMI 3HAYNUTEIBHO yBENMYMBACTCS. PemnuTh | Harpyska
YZEIBHBIX HAIPY30K. JIAHHYIO CHTYalHI0O MOXKHO ITyTeM aKTYallM3alidH JJIEKTPUIECKHX

HArpy3oK. OTO IpHUBEAET K 3HAYUTEIBHOMY OSKOHOMHUYECKOMY
a¢deKTy 3a CcYeT CHIKCHHS 3HAYCHHU 3asSBICHHOW MOIIHOCTH
(yMeHbIIaeTcsi  3amepras  3JEKTPUYECKas  MOIIHOCTB) U
YMEHBIICHHIO MOIIHOCTEH CHJIOBBIX TPaHC(OPMATOPOB, CEUCHHIT
NHTAIOMKUX KaOeseH, a, CIeA0BaTebHO, KAMTAIbHBIX 3aTpaT IPH
CTPOMTEIBCTBE M IKCILIYaTALHH.

104 Using renewable energies to | Mcnonb30BaHue CONHEYHOM TEIUIOBOM sHepruu s nosbimeHust | CosHeyHas SHeprus,
reduce the consumption of [POM3BOUTENBHOCTH CHCTEM KOHIMLMOHMPOBAHUS BO3IAyXa MpHU | rHOpUIHAS SHEPTHs,
electrical energy consumed OJIHOBPEMEHHOM CHIDKCHHH MOTPEOJICHHUS OJICKTPOSHEPIHH H | JSHEprocOepexeHmue,
in cooling devices while YMEHBILEHUH 3arPA3HEHHS. COKpaIlICHHE 3arps3HEHUS,
improving their performance MOBBIILICHHE

[POHM3BOUTEIBHOCTH

105 Mo/iepHU3anust yCTaHOBKH AHHOTALHSL. Hccnenosana BO3MOXXHOCTB noBbliieHust | KOHBEKTHBHAs CyIlKa,

JUTS CYIIKH BOMJIOUHBIX
M3JIETHI ¢ aKTUBHBIMU
THIPOMHAMUAYECKUMH
30HAMH U pacyer ee
JHEPreTHYECKUX
mokazatesnei

9HEPreTUYecKoil (P PEKTUBHOCTH YCTAHOBKH KOHBEKTHBHOM CYIIKH
BOMJIOUHBIX M3zenuid. OnpeieneHbl HarpaBieH!s UHTeHCUpUKALUU
Ipolecca CyIIKH: HCIIOJIb30BaHUE aKTUBHBIX I'MAPOJHMHAMHYIECKHUX
30H U IIPOTHBOTOYHOE [IBIDKEHHE CYLNIMJIBHOIO areHra M
BBICYLIMBAEMBIX M3IEIUH. CucreMsl TEII000MeHa,
PAacIoJIOKeHHbIE B aKTHBHBIX 30HAX W paclpeleNeHHbIe 110 IHHE
CYIIHIBHOTO TPakTa, MPeACTaBIIIOT COOOH OTHeNbHBIE SUYEHKH, B
KOTOPBIX TIOJAEPKHBAIOTCS OINpEe/eNeHHbIe TEPMOANHAMUUECKUE
ycinoBHs. B aKTHBHBIX I'MAPOIMHAMHYECKHX 30HAX IPU Pa3BHTOH
Mexda3HOH TOBEPXHOCTH U OTHOCUTENIBHO BBICOKHX CKOPOCTAX
IBIDKEHUSI ~ BO3LYIIHOW  Cpeabl  JOCTHIAeTCsl  3HAUYHTEIbHOE
TOBBIIIEHHE MexX(a3HBIX K03(P(HUIIMEHTOB TEI0- 1 MacCOOOMeHa.
IIpu aBwXeHUU U3OENMH OT OJHON aKTUBHOW 30HBI K APYroil B
TyHHENIBHOU CyHIMnKe OyIeT NpoTeKaTh INPOLECC AHAIOTHYHBIN
yIaJeHHUIO BJIArHW ITOHIKEHHWEM IapIUajbHOTO JaBleHHs mapa. B
TEOPETHYECKOH YacTH PacCMOTPEHBI BOIPOCH TEILIOMACCOOMEH
MEX[Iy TEIJIOHOCHTEIEM H BIaXKHBIM MaTEpPHUaJIOB IPH MOHWKEHUU
MapuuaIbHOrO JaBieHus mapa. IlaprmanbHoe naBiieHHE BO3AyXa B
AaKTUBHBIX 30HaX OCTaeTCs IMOCTOSIHHBIM Ha IMPOTSDKEHHH BCETO
mpolecca CyIIKH, a MaplualbHOe IaBJIeHHe Iapa M TeMIepaTypa
MIApOBO3IYIIHONH CPEAbl M3MEHsSeTCsl 110 Mepe YAaleHHs 30HBI OT
CTaiuH  3arpy3KH. OKCIIepHMEHTAIBHBIMUE ~ MCCIIEI0BAaHUSIMH
ompesenaeHbl KHHETUUECKHE 3aKOHOMEPHOCTH yIaleHusl BIard U3
KOJUIOMJHBIX KAIMUIIPHO-IOPUCTBIX MaTepHalIoB, K KOTOPBIM
OTHOCATCS. BOIIOUHBIE U3Jenus. PaccunmTaHsl HSHepreTHYECKHe
MOKa3aTelu Mpolecca CYIIKH B YCTaHOBKE C aKTHBHBIMU
THAPOJMHAMHYCCKHMH 30HAMH M HEOOXOAMMOE KOJIMYECTBO
CHCTEM TEIUIOOOMEH, KOTOpble OBUIM  HCIIOIB30BaHBl  IIPU
MOJICpHU3ALUH  CYHIECTBYIOIIMX  KOHBEKTHBHBIX  CYIIHJIOK.
IIpuBeneHBl OKOHOMHMYECKHE II0KA3aTelH, IIOJTBEPIKIAOIINe
9 }QEeKTUBHOCTS YCTAHOBKU CYIIKH JUIS BOIIOYHBIX H3IENHH C
AKTHBHBIMH THIPOANHAMUYECKIMH 30HAMH.

AKTUBHBIC 30HBI, IapIHAJIBHOC
JABJICHUE, SOHEPTECTHYCCKUC
TTOKa3aTeIun.
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106 Bs16op ympasisiorero N3y4yeHa BO3MOXKHOCTb WCIIOJIb30BaHHS CIIMPAIbHO-BUHTOBBIX | VICKYCCTBEHHBII HHTCIICKT,
3BCHA CIIMPAJbHO-BUHTOBBIX | KOHBEilepoB B smart- TpPAHCHOPTHBIX CHCTEMaX TIOPOJCKOrO | MHTEPHET TEXHOJIOTHH,
KOHBEHEPOB TPAHCIIOPTHBIX | XO3SiICTBA C LEJBIO CHIDKCHHUS JOPOXKHBIX 3aTOPOB, BBI3BAHHBIX | TPAHCIOPTHBIC CHCTEMBI,
cHucTeM, pa3pylIeHHEeM JOPOXKHOTO IIOJOTHA WM CE30HHBIMH OCaJKaMH | CHHpPaJbHO-BHHTOBOM
pabotaromux B cdhepe (3UMHUMH HAaHOCaMH), KOTOPbIE  YMEHBLIAIOT 3(G(PEKTUBHOCTh | KOHBEHep, KOMIBIOTEPHOE
TOPOZICKOTO XO3SIHCTBA JIOPOJKHO-TPAHCIIOPTHOIN MH(PACTPYKTYPHl U IOBBILIAKOT YPOBEHb | MOACIHPOBAHHME.

3arpsi3HEHHsI OKpyXaromed cpenpl. Texumomormum IHTepHera
HO3BOJIAIOT ~ MOJIy4aTh HH(OPMALMIO M3 BCEX JOCTYIHBIX
HCTOYHHKOB: CBETO(GOPOB, KaMep U IAaTYNKOB, aHAIW3UPOBATH OTH
JAaHHBIE W HCIONB30BaTh HMH(OPMALMIO I  OHEPaTHBHOTO
pearMpoBaHusi Ha OKCTpeHHble cutyarmu. s addexruBHOM
paboThl CIIMPAIbHO-BHHTOBBIX KOHBEHEPOB Smart — TPAHCIOPTHOTO
cpencTtBa HeoOXOAMMO IOAOOpaTh HAa OCHOBE KOMIIBIOTEPHOTO
MO/ICIHPOBAHNS YIPABIIONIEE 3BEHO, COCTOSIIEE U3 MCTOYHUKA
JIBIDKCHHUSI U TPeoOpa3oBaTelist IBIKCHHUS B3aHMOJICHCTBYIOLIETO C
HCIOJIHHUTEIBHBIM MEXaHH3MOM [UISI COTJIACOBAHMS ITapaMeTpoB X
paboThl.

107 Ipumenenne CFD Hcnonp30BaHne yHUBEPCAIBHBIX BBIYUCIUTENBHBIX IIPOrpaMM, At | MaTemarudeckoe
MO/IEJIUPOBAHUS IIPU OIpEe/IeieHHs] apaMeTPOB  BO3JAYLIHOW Cpeabl €O  CIOXHBIM | MonenupoBanue, CFD
HPOEKTUPOBAHUM CHCTEMBI B3aMMOZICHCTBHMEM, IIO3BOJISIET C MAKCUMaJbHOH TOYHOCTBIO | MOJEIHPOBAHUE,
BEHTUWIALII npefyragatb HMCXOJ COOBITHS TaM, IJ€ CTaHJapTHAs MNPAaKTHKa | 9HeproddeKTHBHOCTb,

HPOCKTUPOBAHUS, Oa3UPYIONIAsCS HA 3aKOHOMEPHOCTSAX CTPYWHBIX | BEHTHIISLHSA, IIPOCKTHPOBAHHUE
TeyeHuH, 6eccmibHa. C OXHUM M3 TaKMX CIIy4aeB, Mbl CTOJIKHYJIUCh | MHXKEHEPHBIX CHCTEM,
[pH IPOCKTUPOBAHNH 3aBOJIA CTEKJIOBOJIOKHA T. MaxadKaisl. BO3/YIIHBIH TOTOK.

108 TIpuMeHEeHNE TEXHOTOTHI DJIEKTpOIHEPTETHKA — OTPAClib CO CIIOXKHOM crpykrypoit. Jlromu | Digital twin, digital station,
(pOBOro JABOMHUKA VISt He Bcerjga CrnocoOHBI OmepaTUBHO 0bpaborath orpomHbiid o0bem | forecasting, modeling,
Iac JTaHHBIX, BBIIBUTH 3aBUCHMOCTH | IIPHHSTH ONTHManbHOe pererue, | hydroelectric power station,

nosToMy 6e3 HH(pPOBBIX TEXHOJIOTHI HEBO3MOXKHO KOHKypupoBats | relay protection, internet of
B COBPEMEHHBIX peamusx. Bce uame MoxHO cibimath Takoe | things, prototype, digital data,
noHsiTHe Kak 1udpossie aBoiHuky. Llens: Paspaborka anroputma, | automation.
TI03BOJISIFOLIIETO aBTOMaTHYECKH ompenemsiTh XapakTep
HOBPEXJICHUS ~ OCHOBHOTO  O0OOpYIOBaHMsS, 4YTO  HO3BOJUT

YMEHBIINTh BpEeMs ONPENENCHUss W JIOKAIM3alUH  aBapHu.

IToBblcuTs HMHGOPMATUBHOCTE PabOTHI ycTpoiictB P3A s
ONEPAaTUBHOrO  ImepcoHana. Meroasl:  Mertox — ompeneneHus

XapakTepa IMOBPEXKIEHHS OCHOBHOIO OOOpPYHOBaHMS OCHOBAaH Ha

QHAIIM3C AHAIOTOBBIX M JMCKPETHBIX CHIHAJIOB, NPUXOJSIIHX B

BEPXHHUI yPOBCHb aBTOMATH3MPOBAHHOI CHUCTEMBI YIIPaBICHHS
TexHonorndeckuM mpoueccom (ACY TII). Pesymprar: Anropurm

mudposoro apoitHuka P3A, pabortarommii B 1umpoBoii cpene
nporpammuoro makera «SCADA Win CC OA». 3axmouetnue: B

pabore paspaboran mpoToTHI I1M(POBOro ABOMHHKA P3A,
TIO3BOJISTFOIIINH aBTOMaTHYECKH olpenensiTh XapakTep
HOBPEKJICHUST OCHOBHOTO 000pyHOBaHUs. JIaHHYIO TEXHOJIOTHIO

MOXKHO peann3oBaTh B aeiicTByromeid cucreme ACY TII I'DOC,
BO3MOXKHOCTb ~ THOKOH  HACTPOMKM  MO3BOJMT HE  TOJIBKO
ajganTupoBath €€ moja Jirodoe 00O0pynOBaHHE, HO M PACUIMPUTH

(dyHKIMOHAIL.

109 Bnusnue ycnosuit B paGote BBINOIHEHO KOPPEKTHPOBAHIE PACIETHOTO YHCa MocToB | HanexHocTs, mapamerp
9KCILTyaTallu Ha TEKYIIETO PEMOHTAa C IeIbI0 IMOBBIMCHUS KOI((HIMEHTa | ITOTOKA OTKa30B,
HaJIeHOCTB IPY30BBIX TEeXHUYECKOH TOTOBHOCTH aBTOMOOWMIIBHOTO IapKa M CHIDKEHHS | KOI((UIMEHT Ce30HHOI
aBTOMOOMIIEH BPEMEHH NPOCTOSI HEHCIIPABHBIX aBTOMOOHIICH. HEpaBHOMEPHOCTH,

TapMOHUYECKUI aHAIN3,
MaTeMaTHdecKas MOJIeIb.

110 Bosmerienue yObITKOB B cratbe mnpoaHaNM3MpPOBAaH MEXaHM3M BO3MEIEHUS YOBITKOB, | HanéxHocTh
noTpeduTenei MIOHECEHHBIX IOTPEOUTESIMUA  JJIEKTPORHEPTHU B Pe3yNlbTaTe | DIEKTPOCHAOKEHHS,
JNEKTPOIHEPTUH, HpepeIBaHMi  3IeKTpocHaOxeHusa. [IpeacraBieHa  cTpyKTypa | MOTpeOHTENH
BO3HHUKAIOIINX B pe3yJbTaTe | yIiepOoB, MOUICKAIINX KOMIICHCAIMM, W YOBITKOB, BO3MEIICHHE | 3JIEKTPOIHEPIHH, CyacOHast
[pepbIBaHM KOTOPBIX HE MPEIYCMOTPEHO [CHCTBYIONIMMH HOPMATHBHBIMH | NPAKTHKA, KOMITCHCALIHS
3NEKTPOCHAOKECHUST aKTaMH. BpInonHeH aHamu3 cyaeOHON NMPAKTHKH; IPEACTAaBICHA | YOBITKOB, HETOOTITYCK

CTPYKTypa 3aTpaT, 3asABISCMbIX MNPCANPUSATHAMH B KadeCTBE | IJIEKTPOIHEPTHH, yIIEPObI
yOBITKOB.  BBIBIEHBI  TpoOETbl  3aKOHOJATENbCTBA,  JaHBI | MOTpeOUTENst

PEKOMEHJAaMH IO COBEPIICHCTBOBAHHIO HOPMATHBHO-IIPABOBBIX
pErIaMeHToB.
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111 Paspabotka nporpammuoro | B cratee paccmatpmBaercs Bompoc mudposmsanmu mponecca | IIporpamMmHOe mpuiokeHHe,
TPHIIOKEHHS TS OTCJIKMBAHUS ~ TEXHUYECKOTO  COCTOSHUS ~ KOTJIOTYPOMHHOTO | Y4&T SKCIUTyaTal[MOHHBIX
aBTOMATH3AIMH ydeTa 000pyZOBaHUS TEIUIOBBIX JJIEKTpocTaHIUH. [IpencraBieH aHammM3 | HMapaMeTpOB, HHIECKC
9KCILTyaTallHOHHBIX CYIIECTBYIOIETO  Mpolecca  y4€Ta  COCTOSHHS ~ OCHOBHOTO | TEXHHYECKOTO COCTOSHHS,
rnapameTpoB Ipu obopynoBanus TOC. IlpeanoxkeHO 3al0XUTh B IMPOrpaMMHOE | KOTJIOArperar
OTCIIe)KUBAHHU oOecrieueHre METOAMKY aBTOMAaTHYECKOTo pacuéra HHIEKca
TEXHUYECKOTO COCTOSTHUS TEeXHUYECKOTO  COCTOSIHUSL ~ KOTJIOAarperaroB, 4TO  II03BOJSIET
KOTJIOTYpOHHHOTO COKPAaTHTh BpeMs OXHIAHHS PEMOHTHBIX pabOT, YMEHBIIHUTh
obopynosanus TOC BEPOSITHOCTh KPUTHUECKOH MOJIIOMKH 000pyAOBaHHUSL.

112 DIEKTPOXUMHUYECKHE DJIEKTPOXMMHUUYECKHE HAKOIUTENM SHEPrMM Ha OCHOBe JUTHH- | ['azonopriineBas
HAKOIHUTEIN SHEPIHH KaK MOHHBIX Oarapeil MO3BOJNAIOT HCIOJB30BAaTh Ta30MOPIIHEBBIC | SHEPrOYCTAHOBKA, IMTUI-
CTaOMIIH3aTOPBI PEXKUMa JHEPrOyCTaHOBKM B YCIOBUSX pE3KO-TIEpeMEHHOW Harpys3kd. [lns | mMoHHas Gartapes,
JIOKAJILHOI CUCTEMBI SHEPrOyCTAaHOBOK Ha JKMAKOM TOIUIMBE 3(P(EKTHBHA 3KOHOMHS | 3JICKTPOXMMHYCCKUH
3NIEKTPOCHAOKEHUS TommBa. PaspaboTaHbl jAMarpaMMbl 3KOHOMHUYHOCTH PabOThl | HAKOIHTENb SHEPIUH,

9HEPrOyCTaHOBOK C HAKOITHTEISIMH SHEPIUH. JIOKaJbHasl CHCTEMA
9NIEKTPOCHAOKEHUS,
9KOHOMHUS TOILINBA,
CTaOMIIM3alysl YaCTOTEL.

113 PacnosnaBanue Onuodazuele 3aMbikanust Ha 3emmo (O33) compoBoxkarorcs | OnHoGa3HbIC 3aMBIKaHUS HA
0JHO(A3HBIX 3aMBIKAHUH HA | HEpeHaNpsHKEHUAMU U MaJIbIMH aBapUHHBIMU TOKaMH. B mporecce | 3emitto, BO3YyIIHbIC TUHUN
3eMIII0 B BO3/YIIHBIX 3aMbIKaHHIl T€HEepUPYIOTCS B CETh BBICIIME TapMOHUKH TOKOB. | DJIEKTpOIEpefads, CHCTeMa
aneKTpuueckux cersix 6 —35 | Paspaborana cuctema mno¢uumepHoro  MonutopuHra 033, | MOHHUTOpPHHIA, pacliO3HABAHHE
kB BKJIIOYAIOIAss ~ MCIOJBb30BaHMSA  BBICIIMX ~ TAPMOHHMK  JUIs | aBapuiiHOro (ujaepa, BbICIINE

pacIo3HaBaHUs aBapHil. TapMOHHKH TOKa 1
HaIpSDKEHHS.

114 MeTtox KOHTpOIIS B cratee paccMoTpeH MerTox onrtHdyeckoid Imermamorpadum | doromnernsmorpadus,
CepAeUHOCOCYIUCTOM CBEPXBBICOKOTO ~ pa3pelieHHs Ui KOHTPOIsS  COCTOSHHS | IUICTH3MOrpad, BHICOKOE
CHCTEMBbI 4eJIOBEKa C CEepIEYHOCOCYIUCTON CHCTEMBbI YelloBeKa. PacCMOTpEeHBI BOLPOCHI, | pa3pelieHue, AHarHOCTHKA
TIOMOIIBIO ONITHIECKOH cBs3aHHEle ¢ (opmupoBaHMeM M 00paboOTKOH  cHrHama | cepIeYHOCOCYIMCTOH
ieTu3Morpaduu IUIETU3MOT PAMMBI u MPHHIIUIIOB MOCTPOCHHUS | CHCTEMBI YEIOBEKA, METO]
CBEPXBBICOKOTO ieTn3Morpaduyeckoro  npubopa, OCHOBaHHBIX Ha MEJMKO- | ONTHYECKOMH ruietn3Morpadun
paspereHus TEeXHUYSCKUX TPEOOBAaHMAX, IONYYEHHBIX W3 KIMHUYECKOH | CBEXBBICOKOTO Pa3pelICHHS.

npaktuky. [Ipu npoektupoBaHuy mieTH3Morpaduyeckoro npubdopa
[OCTPOCHBI  (pu3MYECKas MOAENb M CTPYKTYpHas CXeMa,
OIHCHIBAaOIME PaboTy (YHKIMOHAIBHBIX YacTed ONTHYECKOro
mwietn3Morpada  CBEpPXBBICOKOro  paspemieHus.  IlokasaHsl
BO3MOXXHOCTU NPUMEHEHHUSI ONTHYECKOro IUICTH3MOrpa)u4ecKoro
pubopa CBEPXBBICOKOTO pa3pellieHus] B KIMHUIECKOH MPaKTHKe.

115 MogenupoBanue OmauM  ©3  pemafomux — (akTopoB UL OPOpbIBA B | DIIEKTPOMOOWIIb, 3apsiaHast
TEXHOJIOTHH 3apsAKH 1 3NEKTPOMOOHIIECTPOCHIN U 3apSIAHON MH(PPACTPYKTYPHI SABISCTCS | CTAHIMSA, SICKTPOMAarHHTHAs
TECTHPOBAHHUS NPEOCTaBICHHE BCEM BOAWTEISIM BO3MOXKHOCTH yIOOHO H | COBMECTHMOCTb, CHHXPOHHOE
KOMITOHEHTOB 3apsiTHOI 0e30macHO 3apspKaTh CBOM DIEKTPOMOOMIM. DTO MHPEABSBISICT | M3MEPEHHE BPEMEHH H
CTaHIMHU JIEKTPOMOOMIIEit BBICOKHME TpeOoBaHHs K uHTepdeiicaM 3apsaku ¢ 00euX CTOPOH | JEKOJUPOBAHUE CHTHAIOB

3apsiHOrO agantepa — Ha EVSE u BHyTpH aBTOMOOWMIA. B cTathe | cBs3M m nuTaHus.
paccMaTpUBaeTCsi BO3MOXHOCTb ~HPUMEHCHHS PEIICHHS UL

KOMIUICKCHOTO ~ TECTUPOBAaHMS BCEX 3apsHbIX HHTepdercos

NEPEMEHHOTO U IIOCTOSHHOIO TOKa JUIL 9JISKTpoMoOmieil u

sapsiaubix  ctaHumi  (3C). Ilpeanaraercs MoaenupoBaHuE U

TECTUPOBaHUE (DYHKIMOHATEHOCTH, COOTBETCTBHS, COBMECTHMOCTH

M KayecTBa KOHEUHBIX YCTPOHCTB M OTIENBHBIX KOMIIOHEHTOB,

Bxomsmux B coctaB 3C, a Takke 3JIEKTPOMarHUTHOM

coBmectumocti (EMC).

116 Choosing steam turbine The article scope is in the search of steam turbine condenser | Steam turbine, condenser,

condenser optimal operating
mode to ensure the required
deaerating parameters

optimal operating mode to ensure the required deaerating
parameters. The oxygen content in the condensate is regulated by
regulatory documents. The increased oxygen content causes
corrosion of the main duct from the condenser to the deaerator and
can also cause the contamination of the boiler heat exchanger
surfaces and the high-pressure cylinder of the turbine by the
corrosion products. The research was carried out on the KG-6200
condenser of the T-100-130 steam turbine. Influence of operating
parameters such as temperature, cooling water flow rate, amount of
air in steam, steam flow into the condenser on the condenser
deaerating characteristics (oxygen content in the condensate) was
determined.

oxygen content, mathematical
model, cooling water
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Using microalgae as an
alternative energy source

Greenhouse gases such as methane, nitrogen oxide and carbon
dioxide have a significant impact on climate change. According to
the Intergovernmental Panel on Climate Change, carbon dioxide
emissions have been increasing by 2.2% per year for the past 10
years. Thus, there has long been a need to develop methods for
capturing carbon dioxide. Natural carbon dioxide capture occurs
due to natural carbon traps — soil, oceans, trees. However, natural
carbon sequestration is not enough to cope with additional human-
produced greenhouse gas emissions. Therefore, at present, the idea
of capturing carbon dioxide by cultivating microalgae has appeared.
On average 1 kg of microalgae capture 1.88 kg of carbon dioxide.
This article discusses the use of microalgae not only as a carbon
dioxide catcher, but also as a new type of fuel source. In the plant
operation scheme flue gases are fed into a bioreactor, where
microalgae absorb carbon dioxide, increasing their calorific value.
As a result of drying such saturated biomass, we get a new type of
fuel generated by a renewable source.

Carbon dioxide emissions,
microalgae, dioxide catcher,
biomass, renewable fuel
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CocTosHHE U NIEPCIEKTHBBI
Pa3BUTHUS CHCTEM
JI03UPOBAHHS
KOPPEKTHPYIOMINX
PEareHToB B COCTaBE
XHUMHUKO-TEXHOIOTHYECKOTO
MOHHTOPHHTA Ha TEIIOBEIX
9NIEKTPOCTAHIHAX

PaccmoTpena  opraHm3amus  pabOTBI  CHCTEM  JIO3HPOBAHHS
KOPPEKTHPYIOIUX PEareHTOB s IOJIep:KaHHs KayecTBa BOIbI U
mapa HOpH BEJEHHUM BOJHO-XMMMYECKHX DPEKHMOB Ha TEILUIOBBIX
JNEKTPOCTaHIMAX. B fgaHHONH paboTe OBUIO  BBIIOIHEHO
uccie[oBaHie pabOThl CHCTEMbl aBTOMATHYECKOTO JIO3MPOBAHMS
KOPPEKTHPYIOIIUX PEAreHTOB C IO3UIMHI OLEHKH BIMAHHSA THIIOBBIX
BO3MYIIECHHH, HanOolee PaclpoCTPAHEHHBIX B IPAKTHKE BEICHUS
BOJHOTO DPEXHMMa, M ydeTa UX C IIeNbl0 COBEPLICHCTBOBAHUS U
ONTUMHU3ALUK PAOOTHl CHUCTEM YHPABICHHUS BOJHO-XHMHYECKHMHU
pEeKUMaMHU.

TeruioBast 2NEKTPOCTAHIHS,
BOJIHBII pexuMm,
KOPPEKTHPYIOLIUE PEareHThl,
CHUCTEMa JI03UPOBAHUS
KOPPEKTHPYIOIIUX PEareHTOB,
CcHUCTEMa XUMHUKO-
TEXHOJOTHYECKOTO
MOHHTOPHHTA.
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AHaIU3 U ONITUMH3ALIHS
paboThI 1ea’spaliuOHHbIX
YCTPOMCTB Ha
TEIUIOMCTOYHHKAX

PaccmotpeHbt po0OJIeMBbl 3aLIUTHI 000opyIoBaHUs
TCIUVIOUCTOYHUKOB M CHCTEM TEIUIOCHAOXKEHHS OT BHYTPEHHEH
KOppo3uu. Brmmonnen aHanu3 paboTHl eadpalliOHHBIX YCTPOHCTB
Ha TCIUIOMCTOYHUKAX T. YIbSHOBCKA. IIpeuiosKeHbl TeXHHYECKHUE
pCLICHHS. IO COBEPLICHCTBOBAHHIO KOHCTPYKIMH TEPMHYECKOIO
Jea’paTopa M CXeM HX BKIIOYCHHUS. PacCMOTpeHBI TEXHOJIOTHU
BKJIFOYEHHS Ta300TBOMSIIMX YCTPOMHCTB, MO3BOJISIOIINE MOBBICUTH
3¢ heKTHBHOCTH MpoLecca BaKyyMHO# Aeadpaunn Bojabl. OmicaHbl
TEXHOJIOTHH, TIOBBINIAIONINE KadecTBO MpOIEcca Jea’paluu |
9KOHOMHYHOCTb Pa0OThl, KaK TEILUIOBBIX JJIEKTPOCTAHLMUH, Tak U
HPOMBIIIUICHHBIX KOTEIbHbIX

TennoncToYHUK,
aTMOCQepHBIi 1ea’paTop,
BaKyyMHBII Jieasparop,
ra300TBOASAIIMH anmapar,
KEKTOP
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3amura akKyMyIITOPHBIX
Oarapeii OT TOKOB
KOPOTKOTO 3aMbIKaHHs B
cHCTeMax albTepPHATUBHOM
3NEKTPOIHEPTETUKH

Pa3BuTHE aBTOHOMHOH 3IIEKTPOIHEPIETHKHU XapakTepusyercs
MOCTOSIHHBIM pocTom eMKOCTH Oy(depHBIX HAKOMUTENIeH
JIEKTPORHEPIHU — aKKYMYJISITOPHBIX OaTapeil. DTH 3JIE€MEHTHI
HMEIOT 3HAYHTEIbHYI0 CTOMMOCTH 3aTpaT Ha HX INpUOOpeTeHue,
BOCCTaHOBJIGHHE U  OKcIUTyatamuio. Hambomee — omacHbIM
aBapUIHBIM PEXKUMOM OJI0Ka aKKyMyISITODHBIX OaTapeil sBisieTcs
PEeXUM KOPOTKOTO 3aMBIKaHUS KaK MEXIY OTAETbHBIMH IPYIIIaMH,
O6IOKaMH M CEKUMAMU aKKyMyJIATOpOB, TaK H B LeMmiX
MOAKTIOUEHUS K IpYTUM  JJIeMEHTaM  aBTOHOMHOI
JNeKTpocTaHIH. [103TOMy 3ajsaua BBIABIECHHS TOKOB KOPOTKOT'O
3aMBIKaHMS M UX OTKIIOUEHHE B LEMAX aKKyMYJIITOPHBIX OaTapei
SIBJIICTCSI AKTyaIbHOI.

AKKyMyJATOpHEIE GaTapen,
TOKH KOPOTKOTO 3aMBIKaHUS,
3aIlUTa OT TOKOB KOPOTKOI'O
3aMBIKaHHUS,
TOKOOTPAaHHYHBAIOIIHE
BBIKJTIOUATEITH.
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OnTUMU3ALHS CTPATErH
MepeKIIIoUeHHs epeaad
JIETKOr0 KOMMEPYECKOT0
aBTOMOOMITS C IIEJTBIO
MOBBIILEHHS TOIUTMBHOM
SKOHOMHYHOCTH

B noknane paccmarpuBaetcst mpobiiema pazpaboTkn 3 eKTHBHOTO
QIropuT™Ma  IEPEeKIIOYCHMs — Iepefad  IIs  KOMMEPUYECKHX
aBTOMOOMIIEH, 000PYIOBaHHEIX POOOTH3HPOBAHHOI TPaHCMHCCHEN
C IeNpl0 MHMHAMH3AIMM pacXoja TOIMBA. PaccMartpuBaroTcs
pe3yNnbTaThl MOJICIMPOBAHUS JIBYX CTPATETHHl IEPEKITIOYCHUS
nepenay: TepBas, OCHOBAHHAas Ha BBIOOpE B KaXIblii MOMEHT
BpeMeHHn Hambonee >(PQGEKTUBHONH mepeqayn B COOTBETCTBHH C
KapTaMH TOIUTMBHOI 3KOHOMHYHOCTH; BTOpasi, MOJTy4CHHAs IyTeM
NPUMEHEHNs aJaNnTUBHOTO aJTOpUTMa IO BbIOOpY HambOonee
9KOHOMMYHOH IMepefaydl B Pa3IMYHBIX YCIOBHSX JBIKEHHS. B
3aKJIFOYCHUH, TPEACTABICHBI PE3yJbTaThl AKCICPUMCHTAIBHBIX
3a€3710B Ha peaJlbHOM aBTOMOOWIE, npoBeneHHble B ukie NEDC
JUIs 00eMX CTpaTerui, 4robbl MOKa3aTh HX 3(P(EKTHBHOCTH M
POM3BECTH CPABHHUTEIIbHBIN aHAIIH3.

Crparerus nepeKoYeHUst
nepenay, poOOTU3MPOBAHHAS
TPAaHCMHUCCHSI, SKOHOMHS
TOILIMBA, aJalITHBHBIH
AITOPUTM MEPEKIIFOYCHHS
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OLeHKa TeXHHYIECKOTo
COCTOSIHHS
BBICOKOBOJIBTHBIX
U30JISITOPOB B MpOLEcce
9KCIUTyaTallu

PaccMOTpeHBI OCOOCHHOCTH OLEHKH TEXHHYECKOTO COCTOSHUS
BBICOKOBOJIBTHBIX H30JSITOPOB B IpOIECCe HMX OKCIUTyaTallid C
MOMOIIBI0  JUCTAHIIHOHHOTO OECKOHTAKTHOTO MOHHTOPHMHIA MU
MOCIIEAYIOIIET0 MPOTHO3HPOBAHKS HX OCTaTOYHOIO pecypca Ha
OCHOBE pa3pabOTaHHOrO Habopa IMATHOCTUYECKHX IapaMeTpOB
HauOonee omacHbIX JedexToB. Ocoboe BHMMaHue OOpaIIeHO
npobieme MIPAKTUYECKOTO TIPUMEHEHHS METOIUKH
JUCTAaHIIOHHOTO ~ OECKOHTAKTHOTO  MOHHTOPHHIA  TEKYIIEro
pabo4ero COCTOSIHHSL BBICOKOBOJIBTHBIX H30ATOPOB. OmnucaHsl
N3MEpeHNsT Ha0OpOB XapaKTePUCTHK YaCTHYHBIX paspsioB Ha
BBICOKOBOJIBTHBIX H30JIATOpax, COJACPXKAIINX pA3JIMIHBIC BUJIBI
OMAaCHBIX Je()EKTOB.

JlucTaHIIMOHHAS AUATHOCTHUKA,
Hepa3pyLIaoIUi KOHTPOIb,
Je(heKThI BBICOKOBOJIBTHBIX
H30JITOPOB, YaCTHIHBIE
Ppaspsiapl, THarHOCTHYECKHE
TapaMeTpbl, OCTATOUHBIN

pecype.
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Data Mining Algorithm for
Machine Vision in
Autonomous Vehicles

The aim of the research is to create an object detection system
based on a data mining algorithm that could be used for application
to systems controlling autonomous vehicles. This system can be
divided into several key elements: (1) a subsystem recognizing
objects on photos (with a certain probability); (2) an Information
System based on the data obtained with the use of the detection
module objects (an expert role is essential in this step); (3) a
knowledge base built on decision rules generated with the help of
the suggested data mining algorithm. The result of this research is
the creation of an expert system that can be applied to the ADAS as
well as to the decision module of autonomous vehicle.

Decision rules, image
recognition, machine learning,
artificial intelligence, decision
making, knowledge database,
expert system, machine vision,
data mining, ADAS
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OneparuBHas
HUACHTUDHUKALS
JNEKTPOMEXAHHUUECKUX
apaMeTpoB CHHXPOHHOTO
reHeparopa

Co3jaHue MHTEIUIEKTYalbHBIX CHCTEM YIPABICHHUS PEXKUMOM
JNIEKTPUYECKOI CeTH B OOJIBIION CTENEHH 3aBUCUT OT BOSMOXKHOCTU
MIOCTPOEHUSI TOUHBIX MaTeMaTHYeCKUX Mojeneil sHeprocucteM. B
KOHTEKCTE 3TOr0 3HAYMTEIBHO BO3PACTACT POJb HIACHTH(UKALUM
IIapaMeTpoOB OCHOBHOT'O 000pPYZAOBaHUS YHEPTOCHCTEM, B TOM UHCIIe
U CHHXPOHHBIX TEHEpaTopoB. ABTOpaMH CTaTbH pa3pabOTaHBI
HOBBIC  METOABI  HJCHTH(HUKALUU 3IIEKTPOMEXaHUYECKHX
IapaMeTpoB CHHXPOHHOTO TEHEepaTopa B OKCIUIyaTal[IOHHOM
pexume. ITomydeHHble OCHMIIOrPaMMBI HANPSDKEHUS, aKTHBHOH U
PEaKTUBHOM MOIIHOCTEH CTaTopa, a TAaKXKe TOKa BO3OYKACHHS U
CKOPOCTH POTOpa OBUIM HCIIONB30BAHBI B PAMKAX IPEMIOKEHHBIX
METOJIOB IS OLICHKH CHHXPOHHOTO MHIYKTHBHOTO COIPOTUBIICHHS
U TIOCTOSIHHOM MHEpUUM CUHXpOHHOro reHeparopa. LIEJIb. Ilensio
SIBISICTCS pa3paboTKa METOJIOB, MO3BOJIAIOIINX HACHTU(GULIUPOBATH
CHHXPOHHOE WHIYKTHBHOE COIPOTUBICHHE HESBHOIIOIIOCHOH
CHHXPOHHOM MaIllMHBl M [OCTOSHHYIO BpPEMEHH HHEpPLUHUH B
yCIOBUSIX ~ HOpMambHOro  QynkumonupoBanus.  METO/IbL.
Vcrions3yst pe3ysibTaThl NPUMEHEHHS MeToJa MaibIX KoseGaHui
JUISL 33/la4M MCCIENOBAHMS CTATUYECKOH YCTOWYMBOCTH, MOXKHO
pewTs 0OpaTHYIO 3ajayy: HaWTH m[apaMmeTpbl ypaBHEHHS
JIBIDKEHHSI POTOPA IO 3aTyXaroIIUM I'apMOHHYECKUM KOJIeOaHUSIM.
OueHka MHapaMeTpoB MOJEIM CHHXPOHHOTO —TeHeparopa C
HCIIOJIb30BAaHUEM  MeToja HauMeHbliux kBajapatoB (MHK)
MIO3BOJISIET MHHHMH3UPOBATh BIIHSHHE ITOTPEIIHOCTH H3MEPEHHIL.
Kpurepuem onTuMu3auMM B JAHHOM  ClIydae  BBICTYIAeT
HHTErpajbHOE 3HAUCHHME KBaJpaTa HEBS3KH. B Buay cioxHoCTH
NPUMEHEHUsI ~ aHAJMTHYECKUX  METONOB  ONTHMH3AIMH IS
UICHTHOHUKALMYA CUHXPOHHOTO HHIYKTHBHOTO  COIPOTHBJICHHS
reHeparopa ObLI IPUMEHEH METOJ MPOCTOro CIy4alHOro IMOHMCKA.
Jlns mpoBepkH pabOTOCIIOCOOHOCTH METOMOB HACHTU(HUKALMN
HCHOJIb30BAJICS METOx 11 poBoro MO/ICTTUPOBAHUSL.
PE3VYJIbTATEHL Ilporpamma Ha sizeike Matlab, a Taxke OJ0K-
mporpaMMa B cpene MozaenupoanHus Matlab Simulink, xotopsie
MO3BOJIMIIM TIPOBECTH OLICHKY JJICKTPOMEXaHHYECKHX IapaMeTpoB
CHUHXPOHHOTO TeHepaTopa. 3AKJIFOYEHHUE. IpexncraBnenst
METOJIBI HCHTH(HUKAIAI CHHXPOHHOTO HHIYKTHBHOTO
COMpPOTHBIICHUS U MTOCTOSIHHOI MHEPILIMH CHHXPOHHOTO TeHepaTopa.
OCOOCHHOCTBIO [JJaHHBIX METOJOB SIBIISICTCS BO3MOXKHOCTH HX
IIPUMEHEHUSI B OKCIUTYaTal[IOHHOM COCTOSIHMH 0e3 He0OXOANMOCTH
NPOBEACHHST  CHCHMATIBHBIX  HCIBITAHUH, YTO  OTKPBIBAeT
HEepCIeKTHBY U CO3JaHMS  MOJCHUCTEMBI  HJICHTH(OHKAIHH,
HEOOXOMUMOH Ui  pa3pabdOTKH  CHCTEMBl  aBTOMAaTHYECKOIO
MHTEJUICKTYAJIbHOTO YIIPABICHHS PEKMMOM JIEKTPUYECKOH CETH.

Omtait uaeHTHHKALMS,
CHUHXPOHHBIN TeHepaTop,
MOCTOSIHHASI UHEPLIUH,
HHTEIUIEKTyalbHas
JHEProCUCTEMA, EPEXOAHBII
nporecc, nuppoBoe
MOJICTHPOBaHKE
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CHHTE3 CHCTEMBbI
aBTOMAaTHYECKOTO
perynMpoBaHust TEIIOBOTO
PEeXUMa MHIYKIIMOHHBIX
TUTENIBHBIX Teuei
o0ecIeunBaroEero
yIpaBJeHHs IPOECCOM, Ha
OCHOBE CpeHel
TEMIIEPaTyphl
pacIuIaBIsieMOro MeTasuIa.

PaccMOTpeHO pellleHHe OJHOTO M3 BapHAHTOB 3aJaud CHHTE3a
CHCTEMBl aBTOMATHYECKOIO YIPABICHUS TEIUIOBOTO peXHMa
MHAYKIMOHHOW YCTaHOBKH. BpIOpaH croco® Hcmonb3oBaHHe
cpelHeil TeMnepaTypsl PacIUIaBIsSeMOro MeTajlla 10 pe3yIbTaTaM
CTYNEHYATOr0 H3MEPeHUs BEJMYMHBI, 3aJada CHHTE3a CHCTEMY
YIPABJICHHS TEIUIOBBIM PEXKHMMOM HHIYKI[MOHHOH MEYH CBOJUTCS K
pa3paboTKe U annmapaTHON pealns3alin aropUT™a.

WHIyKIMOHHAS yCTaHOBKA,
TETIOBON PEXUM
,pacriaBiIsseMblil METaI,
AITOPUTM, CPEIHSSA
TemIeparypa.
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MonenupoBaHue CHCTEMbI
HaKOIUICHUS SHEPTHU 1
HccieloBanue eé

3G GEKTUBHOCTH KaK
CpeZICTBA MOBBILICHUS
Ka4ecTBa 3JIEKTPUUECKON
JHEPTUH

B pabore paccmoTpena mpobieMa KadecTBa JIICKTPOIHEPTHU B
COBPEMEHHBIX 3HeprocucreMax. IIpenokeHO HCIONB30BaHUE
OBICTPONEHCTBYIOIMX ~ CHCTEM  HAKOIUIGHWS ~ SHEPIHH  JUIs
YIydlIeHHs TIOKaszaTeled KadecTBa dJIEKTPUUYECKOH OHEpruu.
Pa3paboTana Mozenb CHCTEMBI HAKOIUICHHS SHEPIUH, KOTOpas
MIOMHMO BBITIONHEHUS CBOMX OCHOBHBIX (DYHKIHMH, CIOCOOHA
BBIIIOJIHATE JOHOJIHUTENBHYIO (DYHKIMIO IOBBIIIEHHS KauecTBa
9JIEKTPUYECKOH SHEPTHH.

CuCTeMbl HaKOTUICHUS
9HEPTUH, Ka4eCTBO
9JIEKTPOIHEPTHH,
MOJICIIMPOBAHUE,
TapMOHHMYECKHUIT aHaIN3,
MOKa3aTeNu KauyecTBa
JNEKTPOIHEPTHU
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Croco6 mpoBepKu
annapaToB 3aLUTHI OT
JIyrOBOTO Mpo0os 1
HCKPOBBIX IPOMEXYTKOB

Crioco6 MpoBEpKH arapaToB 3alUTEl OT AYrOBOro mpobos u
HCKPOBBIX TPOMEXKYTKOB, YCTAHOBJICHHBIX B JIEKTPHYECKUX CETSIX
WM DJIEKTPOYCTAHOBKAX B MOMEILCHUSX, COOPYXCHUSX, 3AaHMSX,
caMmoJeTax, Cyaax, )KeIe3HOAOPOKHOM TPAHCIIOPTE U JP. 00BEKTax.
Crnoco6 HpoBEepKU ammapaToB 3allUThl OT JYroBOro Ipobos u
HCKPOBBIX ITIPOMEKYTKOB IIPOBOAUTCS C IIOMOLIBK HCTOYHHKA
JNEKTPUYECKOH ayrd. TEXHHYECKMM pPe3yJIbTaTOM  SIBISICTCS
obecrieueHNe MPOBEPKH AMIAapaToB 3allUThl OT AyroBOro Mpobos n
HCKPOBBIX POMEXYTKOB, HOBBIIICHHE HA/IGKHOCTH HIEKTPUICCKHUX
CeTeil M AIEKTPOYCTAaHOBOK, @ TAKXKE X MOXKapHOH O€30I1aCHOCTH.

Jyrosoii mpo6oit, Y3I1,
oJkapHasi 6e3011acHOCTb,
YCTPOMCTBA 3aIIUTH,
HCKpEHHE
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OueHKa BIUSHUS TPYHTOB
Ha M3MEHEHHS 9aCTOT
COOCTBEHHBIX KoJIeOaHui
3ary0IeHHbIX
TpyOOIIpOBOJOB

LIEJIb: Paccmotpers mpoGieMbl HAOEKHOCTH TPYOOIIPOBOIHBIX
CHCTEM JHEPreTHYeCKUX KOMIUIEKCOB. IIpoBecTH aHaNu3 BIUSHHSA
TPYHTOB Pa3IMYHOTO TUIIA HA NTAPAMETPbl COOCTBEHHBIX KOJIEOaHM
3arny6seHHbIx TpyoonpoBogoB. METO/IbI: Pacuers! npousBeaeHs!
B IIPOrPAMMHOM KOMIUIEKCE KOHEYHO-DJIIEMEHTHOTO AaHAIN3a
ANSYS. PE3VJIbTATBI: IIpou3BeneH MoOJalbHbIA —aHAIU3
COOCTBeHHBIX KonebaHuil 3amaHHBIX TpyOompoBomoB. C wLelbio
MOCTPOGHUSI MaTeMaTHYEeCKOH MOJENH OIpeleieHa CTeNeHb
BO3JICHCTBUSL TPyHTa Ha TpPYOONpPOBOABI ITyTE€M MCCIICIOBAHUS
BEPTHKAJIBHOIO U OOKOBOTO JIABJICHHS I'PYHTAa Ha BbIIICYyKa3aHHbBIC
TpyOOIIPOBOABI, INPOAHANTU3UPOBAHEl COOCTBEHHBIE KOJIEOAHUS
TpybonpoBoznos. IIpesncraBieHbl pe3yIbTaThl MOAAJIBHOIO aHAIM3A
s TpyO0 TpU CXeMe YKIAAKH C HAKJIOHHBIMM CTEHKaAMH H
pa3IMYHOM TpyHTe (HECKH TPaBENMCTBIE, KPyHNHBIE M CpeaHeH
KpynHoctH; riuHbl Tspkenbie). 3AKJIFOUEHHME: B pesynbrarte
QHAJIMTUYECKUX MCCICOBAHUN BIMSHMS TPYHTA Pa3IMYHOrO BHIA
Ha M3MEHEHHEe COOCTBEHHOM 4acTOTHI TPYOOIPOBOIOB IISITH THIIOB,
OBLIO BBISICHEHO, YTO IPYHT OKa3bIBAaeT ONPE/CNICHHOE BIUSHUE Ha
U3MEHEHUE YacTOT COOCTBEHHBIX KOJIeOaHUM 3TUX TPyOOIPOBOIOB,
IIPY 9TOM HauMeHbIIee 3HaYeHHEe YaCTOT JJOCTUIAeTCsl IIPH YKIIaaKe
KOMMYHHKAIMU B TPYHT TUna ['-VI (INIMHBL TsDKETbIE), 9TO MOXKET
ObITH OOBSICHEHO €ro BS3KOCTBIO U INTAacTHYHOCTHIO. IlonyuenHas
3aBHCHMOCTh ~ CTENICHH BIWSIHHS ~ pa3IMYHOrO TIPyHTa Ha
COOCTBEHHBIE YaCTOTHI TPYOOIPOBOIOB 3HAUHMTENHHO IIOBBIIIAET
JIOCTOBEPHOCTh ~ BHOPAIIMOHHON  JTMAarHOCTHKM  3ariyOJEeHHbIX
KOMMYHHKAIIHI, MOJKET O0JerduTh paboTHl 0 ee OpraHH3aluH U
MIO3BOJIUT ONPEREISATh JIOJTOCPOYHBIE IPOTHO3BI  OKCILTyaTallHy
TpyOOIIPOBOIOB.

OLeHKa TEXHUYECKOTO
COCTOSTHHS, HaIEKHOCTD,
TpyOOIPOBO, MOJATBHBII
aHaJn3, COOCTBEHHBIE
KoJie0aHust
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Ananu3 BIMSHUS
YIPaBJIIEMOro yCTPOHCTBA
MPOJIOIBbHON KOMIICHCALIUU
Ha JINHUH BBICOKOTO
HAMNpPSDKEHHUA U
aBTOMAaTHYECKOTO
peryIupoBaHus
BO30YXX/ICHUS TEHEPATOPOB
Ha KoJieOaTeNbHy 0
CTaTHYECKYIO YCTOHINBOCTH
99C

IIpumeHeHue ymnpaBiseMbIX YCTPONCTB NPOIOJIBHOM EMKOCTHOM
KOMIIEHCAllUX CHOCOOHO CYHIECTBEHHO YBEIHYUTH IPOIYCKHYIO
CIOCOOHOCTh JIMHUH 3JIEKTpONlepenaud, OAHAKO CTOUT BOIIPOC
YCTOHUYHBOH pabdoTEI JJIEKTPOIHEPTETHYECKOH CHCTEMEL.
IIpousBeneH BbIOOp MapaMeTpOB  3aKOHOB  PEryJHPOBAHMS
YIPaBIsIEeMOr0  yCTPOMCTBA  MPOJOJBHOM  KOMIIGHCALMU U
ABTOMATHYECKOTO PETYISITOPa BO3OYKIACHHUS C YIETOM BO3MOXKHBIX
OrpaHHYEHHUIl IpU COXPaHEHUH MONOKUTEILHOTO BIHAHHS JaHHBIX
ycrpoiictB. [locTpoeHbl 001acTH  YCTOMYMBOCTH HCCIEAYEMOit
JJIEKTPOIHEPTeTHUECKON CUCTEMBI B 3aBUCHMOCTH OT HACTPOSUHBIX
napaMeTpoB paccMaTpuBaeMbIX ycTpoicTB. Ilosmyuena oueHka
CTaTUYECKOW KONeOaTeNbHOM YCTOMYMBOCTU JJIs  YIPaBIAEMO
JNEKTPOIHEPTeTHUECKOH  chcTeMbl.  OmpezieleHs!  3HAa4YeHUsS
KO3()(HUIMEHTOB  PEryjaupoBaHUSl  YCTPOMCTBA  MPOJOJIBHOI
KOMIIEHCAllM¥ U aBTOMATHYECKOTO PEryIMPOBaHUS BO30YKIECHUS
TeHEepaTopoOB, TIPH KOTOPBIX HE IPOMCXOANT  HAPYIICHUS
KOJIe0aTeNIbHOM CTATHYECKON yCTOIHIHBOCTH.

Crarudeckas KoiaeOaTenbHast
YCTOHYUBOCTb, 001aCTH
YCTOHYUBOCTH, TMHUH
3JIEKTPOIIEpe a4l BBICOKOTO
HaIPsDKEHUs, YIPaBIsIeMoe
YCTPOWCTBO MPOIOIBbHON
KOMITCHCAIIHH,
aBTOMATHYECKOE
perynupoBaHUe BO30YKICHHS.
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Investigation of the effect of
macro-roughness on the
leading edge of the plate

Now much attention is paid to nature-like technologies. Many
scientists, engineers and researchers from various fields of science
were inspired by the discoveries related to the study of turbecles on
the leading edge of the whale fin. In this article, we studied the
effect of such macro-roughness when the plate is spilled in a
hydrodynamic tray and also investigated the applicability of the
results obtained in turbine engineering.

Hydrodynamics, biomimetics,
hydropower, bio-inspired
design, CFD
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M3mepenne xapakTepuCTHK
BaKyyMHOT'O BBIKJIIOUATEIsI
10 kB, Biusromux Ha €ro
KOMMYTallHOHHYIO
CIOCOOHOCTH TIPH
OTKJIIOUCHUH HHIYKTUBHBIX
HArpy3o0K

Bakyymusiv BeikimouatensiM (BB) cpexsero mampsokenus (6-35
kB) xapakTepHO <oKecTKoe» myrorameHue. I[Ipu OTKIIOUEHMH
WHAYKTUBHBIX 3JICKTPHYECKHX HArpy30K, MHUTAEMbIX KOPOTKHMHU
KabemsIMH, MPOLECC OTKIIOYECHUS MOXKET IOPOXKIATh ICKAIALHUIO
HepeHanpsDKeHnil. DcKananysi NepeHanpsHKeHUH Ha OTKIII0YaeMOM
000pyI0BaHNN BO3HUKAET TOT/A, KOI/[d CKOPOCTh BOCCTAHOBIICHHS
HanpsokeHust (K) Ha KOHTAaKTaXx BaKyyMHOTO —BBIKIIOYATENIs

HEI0CTaTO4YHA. I[JTH HU3MEPEHUA  CKOPOCTH  BOCCTAHOBJICHUSA
HapsHKCHAA Ha KOHTaKTax BaKyyMHBIX BBIKJTIOUATENEH
pa3pa60TaHa CcrienuaabHas HCIIBITATCIIbHAA BBICOKOBOJIbTHAs

YCTaHOBKA, OJHOBPEMEHHO II03BOJIAIONIAs YCTAHOBUTH U JIpyTHe
xapakrepucTukn BB, Takme kak Tok cpesa (icp) M KpuTHUecKas
CKOpOCTh TpepbiBanust Toka oTkimoueHus (Ki). Ha paspaboranHoit
YCTaHOBKE MCHBITaHbl BbIKIoyatenn BBTO-M-10, pesymbTaThl

BaxyyMHbIii BBIKITIOUATEND,
CKOPOCTh HapacTaHUs
2JIEKTPUUECKON POYHOCTH,
TOK cpe3a
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HCTIBITAHUI MOT'yT HCIHOJB30BAaTbCA B MATEMAaTHYCCKUX MOICIAX
JUIA OLUCHKH nepeHanmeeHHﬁ Ha MHAYKTUBHBIX Harpyskax
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Biusinue Gpopmsl
KaTanu3aropa u
PAacCIOIOKEeHHS HacaAKH Ha
polLecc MapoBoit
KOHBEPCUH METaHa

In the energy sector, there is a trend towards a shift from fossil fuels
to renewable energy sources. This is facilitated by a major
breakthrough in the field of unconventional energy sources and the
influence of fossil fuel combustion on climate change. However, it
is not yet possible to widely reduce the fossil fuel utilization; many
production areas are highly dependent on them. Therefore, many
governments and policymakers pursue goals aimed on the energy
conservation and energy efficiency improvement. Many
technologies are developed to save energy and reduce the harmful
effect on the climate. One of the promising technology is the fossil
fuel transformation, which increases its calorific value and reduces
harmful emissions. Thermochemical regeneration (TCR) is a
method of the exhaust heat regeneration due to endothermic
transformation of initial fuel (natural gas) into a new synthetic fuel.
Catalyst packing influences greatly on the thermochemical reactor
performance therefore it is considered a key process attribute.
Present article analyzes the influence of catalyst shape and packing
arrangement on chemical reaction efficiency. The reformer tube
contains catalyst packing with varying relative position; two forms
of catalysts, a ball and a cylinder, are studied. The results show
pressure drop dependence on the catalyst packing location, methane
conversion and hydrogen yield. The packing optimal location with
the highest methane conversion rate was reported.

IIpousBoacTBO BoAOpOa,
CFD-mogenupoBanue, Ansys
Fluent, oHepreTuka,
KaTaJM3aTopsl,
TEePMOXUMUYIECKAs
pereHepanysi, mapoBast
KOHBEPCHsI METaHa.
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Scientific analysis of
diagnostics of heating of
solar panels and methods of
their cooling.

Today, the share of using alternative energy sources has become
possible due to the study of the potential in a particular geographic
area. In many countries, solar and wind energy have become the
most prospective sources. The study of the potential of solar energy
in the conditions of Turkmenistan showed that the potential of solar
radiation throughout the entire territory reaches 700-800 W/m2,
which indicates great opportunities for using solar energy. This
scientific work is devoted to the heating of solar panels due to the
high ambient temperature, since the climate of Turkmenistan is
sharply continental, in summer the ambient temperature exceeds +
40 °C, and the methods of diagnosing overheating of the panels, as
well as the degree of their degradation. Tests have shown that
increasing the temperature of solar panels leads to a decrease in
performance, i.e. of the generated power by almost 50%, which will
significantly effect in solar power plants of large capacities of
several MW. In the passport data of solar panels, the “temperature
coefficient of power” is given, which in turn shows how many watts
are lost during overheating. In the case of monocrystalline and
polycrystalline photovoltaic panels, the temperature coefficient of
power reaches -0.45%, that is, there will be a decrease in power by -
0.45%, for each degree of temperature increase.Today, there are
several ways to cool heating elements, the most common are blast
and liquid cooling. In this scientific work, the authors carried out
several tests on cooling solar panels of different capacities to assess
the effectiveness of the use of the selected method.The results
obtained show that the use of a blast cooling system is very
effective, but requires more energy-saving fans, and the use of a
water cooling system is very effective when using energy-efficient
pumps and when it is possible to use heated water in a hot water
supply system.

Solar panel, heat, “temperature
coefficient of power”,
diagnostics of heating
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AHaM3 TOMOJOTUU
MHOTOYpPOBHEBOTO Tpada
pu HOPMHPOBAHUH
MTUTAOIIUX CXEM
Pa3IMUHBIX KaTeropuit
JNIEKTPOCHAOKEHUS

B 5H0Xy TOTAIBHOTO BHEAPEHHsS UM(POBBIX TEXHOJIOIHI B
pa3iu4HbIE OTpacid 9SKOHOMHKHM Bce Oomblliee  3HAYCHHE
pHOOpeTaeT HaJEKHOCTh CXEM 3JICKTPOCHAOXKEHHS, KUBYYECTh
TEXHOJIOTHYECKHX  MPOM3BOJCTBEHHBIX IMKJIOB M  KayecTBO
OTIIyCKaeMOH 3J1eKTpodHeprur. OTBETCTBEHHbBIC TEXHOJIOTHYECKHE
JIMHWUHU, He 00yajasi OONBIIOH MOTPeOIIeMOil MOITHOCTBIO, HMEIOT
BBICOKHE TpeOOBaHMs K HAJSKHOCTH IJIEKTPOCHAOXKEHHS |
KauecTBY SHEPTUH. Hanpumep, OT/ICNBHBIC TPYIIIBI
SJIEKTPOIIPHEMHUKOB  KPYITHBIX MEXIyHapPOAHBIX MEpONPHUSTHI
NPEIbSBILIIOT OoJee BBICOKHE TpeOOBaHMs, 4eM IepBas ocobast
rpynna mnorpeduteneii cormacHo ITYD. ITlostomy mnpeanaraem
paccMOTpeTh KIacCH(PUKANMIO MHUTAIOMMX CXEeM, KOTOpBIC B
KOMIUICKCE C COBPEMCHHBIMH YCTPOWCTBAMH aBTOMATH3AlUH H

Kareropuu notpeburenei,
[POBAJTBI HATIPSDKEHHUSI, CXeMa
3IIEKTPOCHA0KEHHS, OCHOBHOE
U pe3epBHOE 000pY/IOBaHHME,
YCTPOWCTBA aBTOMATHKH,
TOHOJIOTHS Tpada, MaTpua
YPOBHEH y3710B, CEYEHUS
OTKAa30B, BEIMYUHBI YIIIEPOOB.
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KOMIICHCAIlNH HCKaKCHHH HAIPSKEHUS NPU3BAHBI YIOBICTBOPUTH
TpeboBaHMsAM Jroboro morpebutens. Ilpeamaraercs moaxon K
¢dopmupoBaHnio d(GHEKTUBHEIX MUTAIOMUX CXEM, OCHOBAHHBIN Ha
MIOCIIEI0BATENILHOM MOBBIIICHHU YPOBHS 0€30TKa3HOCTH U KauecTBa
anekTpodHepruu. Ilpu 3ToM oO0mias cxema JIEKTPOCHAOKEHHs
OITHCHIBACTCSI MHOTOYPOBHEBBIM CBSI3HBIM B3BELICHHBIM IpadoM,
CKBO3HOH aHaJIN3 TOINOJOTUH KOTOPOTO IO MAaTpHIaM ypOBHEH
y3710B M BETBeH MO3BOJIIET PACCUUTaTh MHJAEKCHl HAJEKHOCTH U
BEIMYMHEI ymepOoB mas Bcex BapuaHToB cxeM. I[EJIb. Ilensio
SBIAETCS ~ pa3paboTKa  alropuT™Ma  CKBO3HOTO  aHaIU3a
MHOIOYpOBHEBOr0  rpada (OpPMHPYEMBIX BapHaHTOB  CXEM
JJIEKTPOCHA0KEHUSI BCEX TPYII M KaTeropuil moTpeduTenedt mms
npuHATHs  Hambonee dddextuBHoro pemenus. METO/IBL
Hcnonp3ytoTcs aBTOPCKHE aJITOPUTMBI aHAJIN3a HCXOIHBIX MaTpPUIL
y3II0B U BeTBeil MHOTOYPOBHEBOTO Ipacda sl IOUCKAa MHOMKECTB
MHHHMAJBHBIX CeUCHHI CXeM Ha KaXXIOM U3 ypoBHEH oOecredeHns
0€30TKAa3HOCTH M KayecTBa 3JICKTPOIHEPIUH. | JIaBHBIA KpUTEpHid
onTuMmm3anu  — O(GQPEKTUBHOCTH CXEeMBI — obecledeHHe
TpeOyeMOoro ypoBHS HaJEKHOCTH U KauecTBa DJIEKTPOIHEPTHU IPH
COOTBETCTBYIOIMX YPOBHIX CYMMApHBIX CPEIHErOJOBBIX yLIEpOOB,
comocTaBIsieMbIX ¢ obmumu  3atpatamu. PE3YJIBTATBL
IpensnoskeH aaropuT™M CKBO3HOTO aHATH3a JPEBOBUIHOTO CBS3HOTO
rpaga MmO MaTpuLIaM YpPOBHEH Y3JI0B W BETBEH Ui CXeM ¢
Pa3IMYHBIM HepedHeM 000pyHOBaHUS H yCTPOUCTB aBTOMATH3AUH

oJ TIPOU3BOJILHBIN Habop TPy notpeduTeneii.
3AKJIFOYEHHUE. [IlpencraBiieHbl aaropuT™M TONOJOTMYECKOTO
aHanm3a MHOT'OYPOBHEBOT'O rpada obmeit CXEeMBI

JJIEKTPOCHA0KEHNsI ¥ KpUTepHil BeIOOpa Hambonee >QdeKTUBHBIX
cxeM ai1d  morpebureneid ¢ KOHKPETHBIMH  IPYIIIaMHU
JJIEKTPONIPUEMHHUKOB. .

136 OcobenHoctH obecniedeHust | becnmiioTHble MOpPCKHME Cyla HaxXo[AT Bce Ooliee IIMPOKOEe | OOMEHHBIE KOoJicOaHuUs
Ka4yeCTBEHHOH paboThI npuMeHeHne. B kadecTBe mpuMepa OECHIJIOTHOTO CyOHA | MOLIHOCTH, CHH(a3HbIC
COBPEMEHHBIX CYIOBBIX paccMaTpuBaeTcs TpPyHTOOTBO3Has mananna «Pabodas». [lmst | koxeOaHMS MOLIHOCTH,
EKTPOTEXHUIECKHX BBITIOJIHEHHUS [IPOU3BOJICTBEHHBIX 3a/1a4 B OECIIIIIOTHOM PeXXHMMe Ha | IapajulelbHas padora,
KOMILIEKCOB IIaJaHAe JONOJHUTEIBHO YCTAHOBJICHBI PACUIMPEHHAs CyHOBas | aBTOHOMHBIi

CHCTEMa YIpPAaBICHHS TEXHUYECKUMH CPEACTBAaMU , OO30pHO- | DJIEKTPOTEXHHYECKUI
NOMCKOBass ~ CHCTENIMAa M IIOACHCTEMa  BHACOHAOIMIONCHUS. | KOMIUICKC, KapThl HACTPOUKH,
KoppektHass paboTra 3TUX CHCTEM M BCEro CyjAHA 3aBHCUT OT | I'€HEpPaTOPHBIW arperar,
Ka4yeCcTBEHHOMH paboThI CYZIOBOTO INIEKTPOTEXHUYECKOTO | IKCIEpPUMEHTaIbHbIE
KoMIUIekca.  llenmplo  HMCCIemoBaHUS — sBISIETCS — BBIIBICHHE | HCCIISIOBAaHUS
HCIITaTHBIX PEKMMOB MapalIe/bHOH PabOThl CYIOBBIX AW3ENIb-
TeHEepPaTOHBIX ~ arperaroB M pa3padoTKa METOJIOB M CPEACTB HX
yCTpaHEeHUs. Pe3ynbTaThl IPOBEIEHHOTO OKCIEPEMEHTAIBHOIO
UCCIIC/IOBAHUS. U MATEeMaTHYECKOTO MOJCIMPOBAHMS BBISBUIIM
CYIECTBOBaHHE OOMEHHBIX KOIeOaHHH.

137 MatemaTtnueckast MOJIENb PaccMotpers aBuratens cernapaTtopa COBMELIEHHOM KOHCTPYKLUU ¢ | MaTeMaTHueckoe

JIBUTATENs ceraparopa
COBMEIIEHHOH KOHCTPYKIIUH
C MacCHBHBIM POTOPOM

MacCHBHBIM POTOPOM, COCTOAIIMI N3 cTaTopa SMEKTPOABUTATEN U
MAacCHBHOTO POTOpa, KOTOPBIH BBIMONHAET (YHKIMIO pabodero
opraHa cemapatopa — Oapabana. IlpencTaBUTh MaTeMaTHYECKYIO
MOJIeNb JIBMTaTels CerapaTropa COBMENIEHHONW KOHCTPYKIHH C
MAacCHBHEIM POTOpOM Ha 0a3e audpepeHIHaNbHBIX ypaBHEHHH,
ONMCHIBAIONIMX ~ JNIEKTPOMATHUTHBIE M 3JIEKTPOMEXaHUYECKUE
HPOLIECCH] B JIBUTATENE COBMENIEHHOH KOHCTPYKIIMH C MAaCCHBHBIM
POTOPOM, TTO3BOJISIONIAS MOMYINTh (QYHKIMOHAIBHBIE CBSI3H MEXKITY
JIMHAMHAYECKAMI XapaKTepHCTHKaMH n apaMeTpamu,
pa3paboTaHHOrO  JBHTaTels COBMENICHHOM KOHCTPYKIMM C
MAacCHBHEIM ~ POTOpPOM.  PaccMOTpeTs  BEIpaK€HHS  MOMEHTa
COTIPOTHBIICHUS ¥ MOMEHTAa WHEPIUM [BUTATENsl Cemaparopa
COBMEIIEHHOH KOHCTPYKIIUK C MAaCCUBHBIM POTOPOM. B BhIpakeHus
MOMEHTa CONPOTHBICHUS ¥ MOMEHTa WHEPIMH JIBHTATeNs
cerapaTopa COBMEIICHHOH KOHCTPYKIMH C MAacCHBHBIM POTOPOM
BBECTH TriepeMeHHbIE, YYUTHIBAIONIHE reoMeTpHYecKue
0COOEHHOCTH TIOZIBIDKHBEIX 3JIEMEHTOB IBUTATEINsl COBMEIICHHON
KOHCTPYKIINH 3JIEKTPOINPHBO/IA CETapaTopa M M3MEHEHHS COCTaBa
MHorodasHoro cemapupyemoro mpoaykra. METOAbI: s
MOJICITUPOBAHMS  3JIEKTPOMarHUTHBIX M 3JIEKTPOMEXaHUYECKHX
MIPOLIECCOB B JIBUTATENE COBMEIIEHHON KOHCTPYKIIMU C MACCHBHBIM
POTOPOM HCIIONB30BAJICS MporpaMMHbIil maker Matlab Simulink
PE3VJIbTATBI: beuta pa3paboTana MaTeMaTHdeckas MOZENb
JIBUTATENS CerapaTopa COBMEIICHHOH KOHCTPYKIIMH C MAacCCHBHBIM
poTOpOM, B KOTOPOH BBIPaKEHMS ~CTaTHYECKOTO MOMEHTa
CONIPOTHBIICHUS U JMHAMUYECKOTO MOMEHTA COZIepKaT MapaMeTphl,
YUNTBIBAIOIIME ~ T€OMETPHYECKHE  OCOOCHHOCTH  TOJABHIKHBIX
9JIEMEHTOB JIBHTATENs CEnapaTopa COBMEIIEHHOH KOHCTPYKIIMH C
MAacCHBHBIM POTOPOM M MHOTO()a3HOCTb CEMTApUPyEMOro MPOJIYKTa.
JlanHas ~ MaTemaTHdecKas ~ MOJENb  JBUTaTeNlsl  Ccemaparopa
COBMEIICHHOH KOHCTPYKIIHM C MAacCHBHBEIM pOTOpOM  Oblla
pean3oBaHa B mporpaMMHoM makere MatlLab Simulink. B
pe3yJbTaTe BBIYMCIHTENBHOIO KCIEPHMEHTa OBUIM yCTaHOBJICHBI

MOJIENTMPOBAHUE, ABUraTeNb
COBMEIIEHHOH KOHCTPYKIINH,
cenapaTop, MOMEHT
CONpPOTHBIICHHUS,
JMHAMIIECKHH MOMEHT

85




SES-2021

3aBHCHMOCTH BEJIMYHMHBI ITyCKOBOTO JJICKTPOMATHHTHOTO MOMEHTA
JIBUTATENs COBMEIICHHON KOHCTPYKIMH M CKOPOCTH BpAILCHHUS
poTopa-OapabaHa cemapaTopa ¢ JBHTaTeleM COBMEIICHHOH
KOHCTPYKIIUU IIPH W3MEHEHUH aMIUIUTYJbl U YaCTOTHI ITUTAIOIIETO
HaIpsHKEHHS, a TaKxKe TOJTyYEHBI PErynpoBOYHbIC
XapaKTePHCTUKH JIBUTATEIIS cemaparopa COBMEIICHHOU
KOHCTPYKIIUA C MACCHBHBIM POTOPOM JUIS Pa3iIMYHBIX BHJOB
cenapupyemoro npoaykra. 3AKJIFOYEHME: Ha ocHoBaHuu
YTOYHEHHBIX BBIP)KCHHH MaTeMaTHIEeCKOTo OIHCAHUS
CTaTHYECKOTO MOMEHTA CONPOTHBIICHHS [BHTaTellsl CemapaTropa
COBMEIICHHON KOHCTPYKIMH C MAacCHBHBIM pOTOPOM U €ro
JMHAMHYECKOTO MOMEHTa, MPEJCTAaBIeTCS  IIeleco00pasHbIM
JanbHelIee MPOBEJECHHE BBIYUCIMTEIBHOIO JIKCHEPUMEHTa I
HOJIYCHHUS XapaKTEPHCTUK IBHUIATels CEHapaTtopa COBMEIICHHOM
KOHCTPYKIIHU C MACCHBHBEIM POTOPOM.
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OneHka cTabUILHOCTU
XapaKTEePUCTUK
U3MEPUTEIEHBIX OPraHOB
3aIIUT JaTbHETO
Ppe3epBUPOBAHHS HIIEMEHTOB
JNEKTPUUYECKUX CeTel

The paper evaluates the stability of the characteristics of measuring
units (MU) of remote backup protection (RBP) of branch and
intermediate substations of electrical networks with a voltage of
110-220 kV, on which transformers of low and medium power are
installed. For this reason, the short-circuit currents behind these
transformers are comparable to the load currents, starting and self-
starting currents of heavy high-voltage electric motors, which
requires detuning from them and, as a result, leads to a decrease in
the sensitivity of remote backup protection installed at supply
substations. This problem is especially manifested on transit
overhead lines and in the presence of transient resistance at the
point of damage. The authors considered various algorithms for the
functioning of the current and resistance measuring units, including
the MU, which control the fault components of the control signals
in the presence of the indicated influencing factors. It is shown that
the control of fault components is a promising direction in the
designing of adaptive relay protection and recommendations for the
use of MU algorithms with control of fault components are given.

Branch and intermediate
substations, short circuit,
transient resistance, measuring
unit, fault components,
stability of characteristics.
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YCTpoiCTBO NOBHIMICHUS
BEJIMYHHBI DJIEKTPHYECKOTO
HaIpsDKEHUS
TpaHCHOPMUPYEMOTO U3
MOJISIPU30BAaHHOM CPEbl
JUIDJICKTPUKA

BecninnotHble MOpCKUE Cyaa HAXOIAT Bee 0oJiee IUPOKOe
npuMeHeHue. B kayecTBe npumMepa O0eCIIMIOTHOTO CyIHA
paccMmarpuBaercsi [pyHTOOTBO3Has miananjia “Pabdouas”. J{is
BBITIOJIHEHHUS! IPOU3BOICTBEHHBIX 3a/1a4 B OECIIMIIOTHOM PeXXHUMe Ha
IaJIaHzIe JOMOHUTENBHO YCTAaHOBJICHBI PACIIMPEHHAs Cy10Bas
cHCTeMa YIpaBJICHHS TEXHUIECKIMH CPEICTBaMU, 0030pHO-
TIOMCKOBAsl CHCTeMa M TOJICHCTeMa BUIcoHa0moieHns. KoppekTrHas
paboTa 3TUX CHCTEM H BCETO CyJIHA 3aBHCHT OT KaUeCTBEHHOM
PaboTHI CyTOBOTO NEKTPOTEXHUIECKOTO KoMILIekca. Llenbro
HCCIICZIOBAHMS SIBJISCTCS BBISIBIICHHE HEIITATHBIX PEKIMOB
HapauIeNbHOM paboThl CyOBBIX IN3Eb-TCHEPATOPHBIX arperaToB
1 pa3paboTKa METOJ0B M CPEJICTB UL HX YCTpaHeHUs. Pe3ymbrarst
HPOBEICHHOTO SKCIEPUMEHTAIFHOTO HCCIIEJOBAHUS U
MaTeMaTHYECKOr0 MOZICINPOBAHMS BBISBHIIN CYIIECTBOBAHHE
00OMEHHBIX KOJIeOaHWH MOLITHOCTH IPH NapajuiebHON padoTte
CyZIOBBIX TeHepaTopoB. OOMeHHbIE KOIeOaHNs MOIIHOCTH MOTYT
OBITH ONpeJIeNeHEI 110 KOJIeOaHUsIM TOKOB TeHepaTopoB. [l
YCTpaHEHHs TaKUX KOJIEOaHMH MPETOKEHO BBECTH B COCTAB
CHCTEMbI aBTOMAaTHIECKOTO YIPABIICHUS CYAOBBIMA
IEKTPOTEXHUIECKHMH KOMIUIEKCAMH OJIOK YCTpaHEHUS] OOMEHHBIX
kose6annii MomaOCTH (YOKM). Pazpaboran anropur™ padoTe
6sioka YOKM, KOTOpBIH yIpaBiseT HACTPOWKAMHU PETYISTOPOB
YaCTOTHI BPAIICHHS! IU3ENb-TCHEPATOPHBIX arperaToB.
IpennoxxeHHbIE METO/BI U CPEACTBA YMEHBIIAIOT aMILTHTYLY
OOMEHHBIX KOJIeOaHNH MOIHOCTH /10 AOMYCTUMOTO 3HAYCHHUS, a
3HAYUT CIOCOOCTBYIOT Ka4eCTBEHHOI paboTe CyJ0BOro
9MEKTPOTEXHNYECKOTO KOMIUIEKCA U CHCTEM YIIPABIICHUS B
OecrioTHOM pexxume. ITomydeHHbIe pe3yabTaThl MO3BOJIAIOT
obecrneunTh HAJIeXKHYI0 U Oe3aBapuiiHyto paboTy mo00oro
aBTOHOMHOT'O JIEKTPOTEXHUYECKOTO KOMILIEKCA B PEXKIME
SKCILTyaTalu 6e3 00CITyKUBAIOIIEro MePCOHAA.

I'eneparop,
BETPOIHEPreTHYECKas
YCTaHOBKA, JU3JIeKTpuK, MI'J{
(MarHUTOTU PO IHHAMHYICCKHIA
renepatop), MEMS (mukpo
3JIEKTPOMEXaHUYECKast
cucTeMa)
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Peanuzanust meTona
YCKOpEHHOMI
CHHXPOHH3ALUN
reHepaTopoB Ha Oa3e
MHKPOIIPOLIECCOPHOTO
yCTpoiicTBa

Ha pmaHHBI MOMEHT IpPOIECC CHHXPOHHU3ALHU OCYIIECTBIIACTCS
JIByMsl TPAAULHOHHBIMI METOJaMU BPYYHYIO IEPCOHAJIOM HIIH IPH
IOMOIIM aBTOMATHYECKHX YCTPOHCTB. TspkecTb BO3MOXKHBIX
MOCIEACTBUH IpU BKIIOYCHHM CHHXPOHHOTO TeHepaTopa Ha
HapaJuIeNbHYO pabory ISt EKTPOCTAHLNH u
JJIEKTPOIHEPreTUUECKON CHCTEMBI 3aBHCHT Kak OT BBIOPAaHHOTO
MeTo/la CHHXPOHH3AIlMH, TaK M OT HAINYUS YeIOBEYECKOro
(akropa. J{jist MUHUMM3aILMI BO3MOXKHBIX OCIIECTBUN MPEIOKEH
METOJl YCKOPEHHO! CHHXPOHHU3AIHH U pa3paboTaHa HOBas CHCTEMA,
HCKIIOYAloNIasl BIMSAHUE deloBedeckoro ¢akropa.  Cucrema
CHHXPOHHM3AIlMH MPEICTAaBIseT OO0 LU(PPOBOE YCTPOWUCTBO —
MOZICHCTEMY KOMIUIEKCA MHKpPOIIPOILECCOPHON MPOTHBOABAPHHHON
aBTOMATHKHU H penraeT npobiieMy 1o Iepexoxy K aBTOMaTHIeCKOMY
YHPABJICHUIO IIPOLIECCOM IPOM3BOACTBA ICKTPOIHEPTHH.

CuHXpoHU3aIHs,
MHKPOIIPOLIECCOPHBIE
YCTPOICTBa,
MOZIEPHU3UPOBAHHEII METOJ
CHHXPOHH3AIMH, KOMIUIEKC
NIPOTUBOABAPUIHHOMN
aBTOMATHKH, aBTOMATHIECKUE
CHHXPOHH3aTOPbI, yueOHast
NIEKTPOCTAHIHS
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PazButue poccuiickoit
9HEPIeTUKH B YCIOBHSAX
9HEPIreTUYECKOro Iepexosa
U peau3aiiu
HanumonansHo#i
TEXHOJIOTUYECKOM
WHHUIUATUBEIL.

Making the transition to a promising technological structure and
reindustrialization, taking into account the priorities of social and
economic development, is a key task for Russia. To solve this
problem, the National Technology Initiative was developed in 2014,
the purpose of which is to identify and use advanced technologies
that will create conditions for the formation and development of
new markets, ensure a high standard of living and ensure the
national security of countries. Energinet is one of the important
markets for NTI. This market can become one of the priorities for
Russia, given the rather powerful energy sector in the Russian
economy. In the context of the energy transition, it is the fuel and
energy companies that can become world-class technological
leaders. They are already positioning themselves as the strongest
players in the global energy markets, and the possibilities of
introducing NTI initiatives into their field of activity will strengthen
their positions. In the article, the authors consider the main
directions of the transformation of the Russian energy sector in the
context of the implementation of NTI and decarbonization trends.
Particular attention is paid to the possibilities of using “end-to-end”
digital technologies of the national program “Digital Economy of
the Russian Federation”, ensuring the digital transformation of the
energy industry, as well as technologies related to the
implementation of the Strategy for Scientific and Technological
Development of the Russian Federation. The analysis of the
implementation of NTI initiatives in the energy sector is carried out
and the change in the share of alternative energy in the portfolio of
fuel and energy companies in connection with the energy transition
is considered.

Ouepreruka, HTU, TOK,
SHEPreTUYECKUil epexos,
JeKkapOOHH3aIus,
DHepKUHET
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Bnusaue
KOHIIGHTPUPOBAHHOTO
COJIHEYHOT'O U3JTyYEeHUs Ha
peaxIuio napoBon
KOHBEPCUH MeTaHa

Currently, the consumption of fossil fuels is increasing dramatically
along with the improvement of the quality of life, the
industrialization of developing countries and the increase in the
world’s population. It has long been recognized that such excessive
consumption of fossil fuels not only leads to an increase in the rate
of reduction of fossil fuel reserves, but also has a significant
adverse impact on the environment, which leads to increased health
risks and the threat of global climate change. Therefore, it is
important to consider methods of obtaining energy for technological
processes from alternative sources. Such a source can be the sun:
concentrated solar energy can be used as a source of heat for
endothermic reactions. The traditional method of heating raw
materials to the required temperatures is burning part of the fuel.
Changes in the direction of improving the state of the environment
are becoming more politically acceptable all over the world,
especially in developed countries. In this paper, we consider the
reconfiguration of energy consumption to create hybrid fossil /
renewable energy sources of the process, where natural gas is used
as a raw material for steam reforming of methane, and renewable
energy is used to meet the energy needs of the process. The article
reveals the possibility of taking into account concentrated solar
energy in the reaction of steam reforming of methane. The
calculation was performed with a different set thermal power to
display the effect of the heat flow on the course of the reaction. The
contours of pressure, temperature and hydrogen conversion were
obtained.

IMapoBoii pidopMHHT MeTaHa,
CFD-mopenupoBanue, Ansys
Fluent, conmneuynas
9HEpreTHKa,
AKKyMYJIHPOBAaHHE SHEPTHH
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Operating direct expansion
air conditioning systems
using unconventional energy
sources

The temperature rises to half the boiling point in the summer in the
hot regions, especially in Irag, and this requires more work in air
conditioning system compressors, to overcome the heat transmitted
to the buildings from the external environment, this negatively
affects on the power plants, and leads to a continuous power outage,
not to mention the excessive use of fuel in power plants as well as
in domestic diesel when the power is cut off which negatively
affects the environment due to pollution. The main solution lies in
the use of a clean and renewable non-traditional energy source that
helps save electrical energy, increases the efficiency of air
conditioning systems, and reduces pollution. In the current research,
a thermal solar collector was used in the atmosphere of the city of
Baghdad to absorb thermal energy and combine it with the
refrigeration cycle in the part between the compressor and the
condenser in order to reduce the compressor’s work. The thermal
parameters were calculated and compared for three different cases
using the (coolpack) program. The results of the comparison proved
that the performance of air conditioning systems that use solar
energy is better than the traditional system and that the rate of
energy consumption with the solar system was reduced by 52%
compared to the traditional system. The aim of the study is to
address the continuous power cuts and reduce pollution sources by
saving energy in air conditioning systems by using a clean and
renewable energy source with improved performance. Methods.
Research methods a thermal solar collector was used in the
atmosphere of the city of Baghdad to collect solar heat and add it to
the cooling cycle system. Thermodynamic analysis methods were
used using the (COOLPACK) program to analyze the results of the
comparison between the experimental cases to compare the
traditional and solar system using accurate and calibrated measuring
devices with an estimate of the error rate according to standard
methods. Results. Thermal parameters showed that the energy
efficiency system for air conditioning systems with using renewable
energy is better than the traditional system with improved
performance. conclusion. The hybrid air conditioning system that
uses renewable energy source has been validated in Iraq for the
purpose of saving electric energy while improving its performance.
The results showed that the use of the solar collector in the
refrigeration cycle in the part between the compressor and the
condenser in the refrigeration cycle increases the performance
coefficient of the refrigeration systems and reduces the
consumption of electric power compared to the traditional system.

Bo0306HOBIIsIEMBIE HCTOYHHUKH
SHEPTUH, BAKyyMHBIH
COJIHCYHBIH KOJIIEKTOP,
COJIHEYHAsl DHEPTHS,
9KOHOMHUSI SHEPTHH,
COKpAILCHHE 3arpsS3HEHHUS
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Hccnenosanne
HMHTEHCHBHOCTH
TEPMOOKUCIIUTENBHOM
Jierpaaliid MHHEPAJILHOTO
TpaHc(OPMATOPHOTO Macia
TP Pa3TMYHON HCXOTHON
KOHIIGHTpaIli HHTHONTOpa
OKHCIICHHS

B ycnoBHsAX OSKCIUIyaTallud MHHEpaJbHOEe TpaHc(OpMaTOpHOE
MacJIo MOoABepraercs NpoLeccy TEPMOOKUCIUTENIBHON AeCTPYKIIUH.
Jnst  3aMe[uieHHsT 9TOrO  Ipomecca B Macilo  J0OaBISIeTCs
AHTHOKHCIIUTENbHAS TIPHCaiKa — MHruouTop okucieHus. Hanbonee
IIMPOKO B KA4eCTBE MHIMOMTOPOB OKUCICHHS TPaHCHOPMATOPHBIX
Mmacen HCTIONB3YIOTCSI NIPOCTPAHCTBEHHO-3aTPyAHEHHEIE
MOHOs/IepHbIe  (DEHONBI, B YaCTHOCTH, 2,6-1u-TpeT-OyTmi-4-
metmipenon (DBPC). MmenHo 3Ta mpucanka, ©UMeHyeMasi HOHOJ,
HCTIONB3YETCS JUISl CTAaOWIH3aIMi OTEYECTBEHHBIX SHEPreTHIECKHUX
Macen. B 3apyOexxHOl IpakTHKe Takke UCIONB3yeTcst 2,6-I1-TpeT-
oyrundenon (2,6-DTBP). MunumansHass KOHIEHTpALUs HOHONA
pernamenTupoBana Ha yposHe 0,1 % (macc.). IIpunsto cuurarts,
YTO NPU CHIKCHHH KOHIIGHTPAIMH MOHOJIA HIDKE 3TOHM TPaHMIEL,
HOHOI MPOSBISIET MIPOOKUCTIUTENIbHBIE CBOICTB -
TpaHc(hOPMAaTOPHOE MACIIO HAYMHACT OKHCIITECS OBICTpee, HEeXeIH
B OTCYTCTBHM HOHONA. B TO jke BpeMs B MEXITyHapOTHOM
crangapre  MOK 60296 MUHUMaJbHAas ~ TpaHUlAa Ui
9KCIUTyaTallMOHHBIX TPaHC(OPMATOPHEIX Macell YCTaHOBJICHA Ha
ypoBae 0,08 %. Ilpn 3TOM OTCYTCTBYIOT KakHe-THOO CBEIECHHS O
HaJIMYUM  TPOOKHUCIIUTENBLHOTO JACHCTBUA HOHONA B Malloi
KOHIIEHTpauuu. B mpencraBieHHOW — paboTe  NPOBENCHO
HCCIIeIOBaHIE HHTEHCHBHOCTH TEPMOJECTPYKINH YTIEBOAOPOJIHON
OCHOBBI MUHEPAIIbHBIX TPaHC(OPMATOPHBIX MACell, COCTAPEHHBIX B
OJMHAKOBEIX YCJIOBHUSAX, HO HMEIOIIUX Pa3IUIHYI0 HCXOIHYIO
KOHIICHTpAIINIO MHIUOUTOpa okucieHus. [ uccnenoBanuii 6pU10
MOJTOTOBJICHO 2 Cepur 00pa3IoB Macen — 1) ¢ MPHUCaJAKONW HOHOI;
2) ¢ mpucamkoit 2,6-DTBP. Hcxonmuas KOHIEHTpaimsi 00eHX
npucagok (macc.): 0; 0,05; 0,1 u 0,2 %. B xadectBe 6Ga3oBoro
MHHEPaJIbHOTO Maclia HCIoNb30Basoch macino mapku BIT (ITAO
«JIykoin»), TPOM3BOAMMOE IO TEXHOJOTWH THIPOKPEKHHTA.
TepMonecTpyKIus IPOBOIMIIACH NIPU HMOBBILICHHOH TeMIIEpaType ¢
OapOoranueii kucnopoaa. MccnenoBanue rinyOHUHBI IECTPYKTUBHBIX
H3MEHEHHII B  YIJICBOJOPOAHOH OCHOBE 00pa3loB  Maceln
ocymecTBisuioch ¢ nomompo MK cnekrpockornmu. s
oIpeieIeHNs] OTHOCUTEIBHOTO COJEPIKAHMS PACTBOPEHHBIX B Macle
MPOAYKTOB AErpajialiid OBUTH M3MEPEHB! CIEKTPHI MOITIONMICHHS B
Y®-pugumMoM  nuana3oHe. Ha ocHOBe aHanmM3a ONTHYECKHX

MuHepaiibHOE
TpaHchopMaTOpHOE MacJIo,
HUHTHOUTOpP OKHCIICHUS,
nonon, MK cnekrpockonus,
YO cnektpockonus,
TEPMOOKHCIIEHHE,
YTIIEBOJOPOIHAS OCHOBA,
MPOOKMCIIUTENbHEIE CBONCTBA
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CIIEKTPOB 00enX cepuil Macel OBLIO MOIYYEHO, YTO NPH CHIDKCHHU
B Macjie HCXOAHOHW KOHIGHTPAIMM HWHTHOMTOpA OKHCICHUS
HMHTCHCHBHOCTb TEPMOJECTPYKIHU IOCICIOBATEILHO BO3PACTaeT.
Bein chemaH BBIBOA, YTO B MHUHEPAIbHBIX TPAaHC(HOPMATOPHBIX
MaciaX, IMPOM3BOJMMBIX IO TEXHOJOTMM THIPOKPEKHHra, obe
IpHcajKy B quana3zoHe koHnenTtpammii 0,05+0,1 % He mposBsoT
MPOOKUCTUTENIBHBIX CBOHCTB.
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VYnpasienue
HHTEIUICKTYaIbHBIMH
pecypcaMu SHEepreTH4ecKon
OTpaciy B YCIOBHAX
urdpoBO SKOHOMHKH

B ycnoBHSX CTpeMHUTENBHOrO pPa3BUTHA HHU(POBOIl SKOHOMHKU
OJHMM M3 KIIIOYEBBIX (PAKTOPOM yclexa J000ro HpeanpusTHs
CTAQHOBMTCS aJalTHBHOCTh OPraHM3allMd K MHHOBALUAM, KOTOpas
MOJHOCTBIO 3aBHCHUT OT COTPYAHHKOB — HHTEIUICKTYaJbHBIX
pecypcoB opranu3anuu. Haumbonee octpo pgaHHas mnpoOiiema
HPOSIBISIETCSL HA NPEINPUATHSIX SHEpreTuueckoil orpacmu. Ilpu
9TOM pa3BUTHE IU(PPOBBIX TEXHOJOTHMI IOCTENICHHO HAYMHAIOT
(dopMupoBaThCsi  HOBbIE  KBaIM(HKALMOHHbIE TpeOOBaHHSA K
Y4aCTHUKAaM  HHHOBAl[MOHHOHM  JEATENHOCTHM, Takue  Kak
CIIOCOOHOCTP K KPHTHYECKOMY  MBIIUICHHIO,  OBICTpoe
pearupoBaHHE Ha PE3KOe U3MEHEHHE CHTYaLUH, aHAIMTUYECKOE U
JIOTHYECKOE MBIIIICHHE, a TAKXE CIIOCOOHOCTh IIOCTOSIHHO
pa3BHBaTh CBOM TBOPYECKHE CIIOCOOHOCTH. OTH Ka4yecTBa,
HOJIyYWIH Ha3BaHHE «KJIIOYEBblE KOMIICTCHLIMM». B mepyio
odepenb OHM XapaKTEPH3YIOTCS TEM, YTO HOCAT JIATCHTHBIH
XapakTep, T... HUX HEBO3MOXHO H3MEpPHTb. Tak xKe KaxKIbIi
KIIFOYEBOH crienManuct o01ajaeT CBOUM OIPEAEICHHBIM Habopom
KJIIOYEBBIX KOMIETEHLMH, U CTCNEeHb MPOSBICHHUS MX 3aBUCUT OT
[eJoro psja B TOM 4YHCIE CIIydaiHBIX (akTopoB. Bee otn
obcTosTeNbCTBA  O0YCIIOBIMBAIOT TOT (aKT, YTO YIPABIATH
TBOPYECKUMH MHTEIUICKTYAIbHBIMU PAOOTHUKAMH TPAAUIIHOHHBIMH
METOJAMH  HEBO3MOKHO. IIEJIb: Co3manne yHUBEpCaIbHOH
MOJICITH yIIpaBIICHUs HHTEIJUICKTYaJIbHBIMH pecypcamu
npennpusituii sueprerudeckoit chepsl. METO/IbI: KauectBennas
IpUposa  KIIOYEBBIX  KOMIICTEHIMI  TpebyeT  NpHUMEHEHHs
CICIHAIBHBIX METO/I0B, OCHOBAaHHBIX HAa TEOPHH HCKYCCTBEHHOTO
MHTEIUICKTA, ONHUPAIONICHCS HAa CTPYKTYPHBIC OTHOLICHHS W
UCTIONB3YIONIeHl B KauecTBE OCHOBHBIX EIVHHI[ IPEICTaBICHHS
3HAHMIT MPOYKIMOHHBIC MOJIEIH, CEMAHTUYECKUE CETH U Ipadsl, B
CTPYKType KOTOPBIX COACPXKUTCS HH(OpPMAUUS Ul TPUHSATHS
PpElIeHNH, a TaKKe TEOPHH MTOCTPOCHUS JIOTHKO-aNreOpandecKux 1
JOPYTMX MOAeNe#l aHAJOTMYHOrO THIIA, OINHMPAIONIUXCS Ha
CTPYKTYPBl ~ OTHOIICHHI. OfHako, BBIACHASN BO3MOXHOCTB
HCIIONB30BAHHS CYIIECTBYIOIMINX METO/IOB CTPYKTYpHO-
JIOTHYECKOTO aHalu3a [UIs pa3paboTku 3(DPEKTHBHBIX CHCTEM
YIIpaBIICHHs] HHTEIUICKTYa bHO-KPEaTHBHBIMU PECYpCaMH, CIEIyeT
OTMETHUTBH, YTO €CTh IPOOIEMBI, KOTOPbIE STHMH METOIaMH JIH00 He
pemarorcst, MO0 TPEeOYIOT [UIS pEIICHUS HUX CYIIECTBEHHOTO
pa3BHUTHSL. PE3VJIbTATBI: Mogenb palMOHAIBLHOTO
pacmpeneNeHHss KIIOYEBBIX —CIENUAINCTOB IIPH  OpraHH3aluH
BBIMIONHEHUSI ~ MHHOBALIMOHHBIX  IIPOGKTOB B 3HEPIETHKE.
3AKJIFOYEHMUE: IIpencraBiieH HOBBIN KOHIIENTYalIbHBIIH MOJXO0 K
OLICHKE YPOBHS KJIIOUEBBIX KOMIICTEHIHI M WX paclpe/ielieHus Ha
OCHOBE METOJIOB TCOPHH U3MEPEHHSI JIATCHTHBIX IIEPEMEHHbIX.

VYupasnenue
HMHTEIUICKTYa bHBIMH
pecypcamu, mudpoBast
9KOHOMHKA
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Value of selection of
depreciation calculation
method in company
accounting policy to reduce
its tax burden

Nowadays, each company seeks to minimize tax payments through
legal tax planning schemes. A properly and rationally designed
accounting policy gives the taxpayer the legal right to influence the
financial result of his activities. Due to the fact that the equipment
wears out over time, it is necessary to modernize or replace its
individual parts. To compensate for monetary losses, the
depreciation process is introduced, that is, the cost of fixed assets is
transferred to the cost of finished products. One way to reduce the
tax burden of the energy enterprise is to optimize the taxation of the
enterprise due to the replacement of the linear method of accruing
depreciation of fixed assets with a non-linear one in accounting
policy. In this article, these methods were compared to calculate
income tax savings when a second method was selected, with the
introduction of the condition that no fixed assets movement took
place within the depreciation group. It is proposed to use a non-

Taxes, depreciation accrual,
fixed assets, accounting
policy, reduction of tax burden
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linear method of accruing depreciation of fixed assets instead of a
linear method since it is more effective in terms of “quick” write-off
of the value of the amortized property compared to the linear
method, especially at the very beginning of operation when the
operation of the equipment brings the greatest profit.

148 Technology to increase In this article, the most attention is paid to such a component of the | Business process, online store,
customer loyalty online store as the business process “Marketing” in terms of | marketing, engineering,

creating a permanent customer base. This is done for increasing | modeling.

customer loyalty. The main problem is that in the modern world e-

commerce is widespread and is available to companies of

completely different levels, up to individual entrepreneurs. This

leads to the emergence of a large number of online stores and

increased competition between them. In conditions of competition,

it is necessary to create a base of regular customers.

149 Features of the use of In this work, concepts such as computer-assisted instruction, | Business process, artificial
artificial intelligence on the artificial intelligence, deep learning will be considered, and various | intelligence, neural networks,
example of convolutional stages in the creation of models using artificial intelligence will be | computer-assisted instruction
neural networks analyzed. Options for constructing layers will be studied, the

concepts of weights, loss functions will be revealed. A description
of the learning process of an extremely-precise neural network in
order to solve the problem of pattern recognition for understanding
the features of artificial intelligence work is given.

150 Analysis of CRM systems In modern business, the need to automate various processes has | Business, CRM system,
for human resources become a common thing. Until now, the company has stored all | Bitrix24, automation
management information about employees of branches in the Microsoft Excel | standardization, Microsoft

software product, but this custody method was not convenient | Excel
enough. The use of a CRM system will ensure maximum
automation and standardization. The most popular CRM system

today is the Bitrix24 system. The application of a CRM system in

the company will make it possible to form a “Cleaning Schedule” in

such a way that each branch will be able to fill in the data in
electronic form and, if necessary, upload them into Excel format.

151 3 D mMozenb CHIIOBOTO LEJIb. Llenbto naHHOi paboThl siBisiercst paspaborka 3-D monenu | CunoBoit TpancdopmaTop,
TpaHchopmaTopa st CWIOBOrO0 TpaHcopmaTopa s MCCIENOBAHMH HapaMeTpoB | METOJ KOHEUHBIX 3JEMEHTOB,
HCCIIEZIOBAHHS €T0 KonebaHuil 1 onpeneneHus Texaudeckoro cocrosHuss. METO/IBL. | aMmimmTyqHBIN criekTp,
TEXHUYECKOTO COCTOSHUS Jns onpeneneHus MHGOPMATUBHBIX YaCTOT OOBEKTOB CIOXKHOW | BUOPALMOHHBIN METOJ
10 IIapaMeTpam KosiebaHuit (OpMBI, TaKHX Kak CHJIOBOW TpaHCGOpMATOp,  IEIecOO0pasHO | KOHTPOJI.

HCTIONB30BaTh METOA KOHEeUHBIX dmeMeHToB (MKD), peannsyemsrit
¢ omolibio KommnetotepHoro monenuposanus. PE3YJIBTATBI. Ilo
pesyinbTaTaM IPOBEICHHOIO pacyera 4YacTOT MEXaHHYECKHX
KoyebaHnil MarHUTONPOBOAa TpaHc(opMaTopa OBUIM OIpPENENICHBI
I/IH(l]OpMaTI/IBHbIe YaCTOTHBIC AUANAa30HbI 1A ONPEACICHUA YPOBHA
TEXHUYECKOTO COCTOSIHUS CUJIOBOTO TpancopmaTopa.
3AKJIIOYEHHE. Koneuno-anemMeHTHOE MOJIETIMPOBAHUE
MMO3BOJISIET MPEACTaBUTh TpaHc(OpMATOP B BHIE JUCKPETHOI
CHUCTEMBI, COCTOAIIEH M3 KOMIOHEHTOB, OOBEIMHEHHBIX MEXIY
coboii B Y3JIOBBIX TOYKAaX, YTO ITO3BOJIUT MOICIIUPOBATH Z[e(I)CKTLI
TpaHchopMaToOpa U OMPEAEIUTh €ro BUOPAIMOHHBIC MapaMeTphl B
Pa3HBIX TEXHUYCCKUX COCTOAHUAX.

152 O000mEnHasT KpUBast B pabore, sKcIepHMEHTaIbHO HCCIEIOBAaHBl II0J€ CKOpocTed | JlMHaMUYeCKHH,

KWHCTHUKH U3MCIIbYCHUH ra3o—BOn (1)33[)1, JBUKXCHHUC TBEPABIX YacCTHIl, KHHCTHKA FeOMCTpHHCCKHﬁ, MacCCOBBII
BBICOKO BJIAXKHBIX, Jie3arperaiuun KOMKOB Marepuaia, BJIMSTHUC KOHICHTPauun pacxon, KOHIICHTpaIus,
KOMKYIOIIUXCS MaTCpHUAJIOB I/IHepTHOI;'I HacaJlkl U yrjia 3aKpyTKH TCIUIOHOCUTEIIS Ha KUHETHUKY KOMKYIOIINUXCH, A€3arperainu,
MIPU CYyLIKE. Jie3arperaiuy Matepuaina 1 00ycJIoBIIeH BBI00p THIIA UHEPTA, €r0 | MOPOIIKOOOpa3HbIN.

KOHIeHTpauu. KpoMe Toro, n3ydeHa KMHETHKA CYIIKH MaTepuala

C yueTrom cc Ae3arperanun B 3aKpy4€HHOM TIOTOKE

TCIUIOHOCUTEIIA.

153 Anroput™ nugpoBoi B nmanHOM foknaje mpeacTaBieH anroputM nudpoBoi o0pabotku | CKOpOCTh HapacTaHUS TOKa,
00paboOTKK CUTHAJIOB /IS TOKOB W HANPSDKEHUH /IS KOHTPOJSL KPUTHYECKHX COCTOSHHMH | anuddepeHupoBaHue,
KOHTPOJISt KPUTHYECKUX cern. Ilpemmaraercst nndpoBoit anroput™ audQepeHpoBannus ¢ | PeKypCHBHBIA QHIBTD,
TapaMeTpoB CETH (unpTpanmeir peanusyemblii ¢ MOMOIIBIO MHKpompoueccopa. | anmpoxkcumaims Oypoe,
JNEKTPOCHAOKEHUS ANTOpUTM  TO3BOJISIET MOU(UIMPOBATHCS MYTEM MepecdeTa | MHUKPOIPOIECCOp

KOBCI)(i)I/ILH/leHTOB TIp¥ UBMEHCHHUH ITapaMETPOB KOHTPOJIA.
154 HccnenoBanue BIMSHHAS IEJIb: UccnenoBats BIUSIHUE U3MEHEHUS TeMIepaTyphl MpoBoJoB | Bozmyminsie muHM

TeMIepaTypsl IPOBOIOB
BO3JIYIIHBIX JIUHUN
9NIEKTpOoIepeiadd Ha
TapaMeTphl TOKAIMOHHBIX
CHUTHAJIOB

BO3IYILIHBIX JUHUH JJIEKTpoNepesadd Ha M3MEHEHHE 3aTyXaHUs U
BPEMEHU pACNpPOCTPAHEHUs! JIOKAIIMOHHBIX CHrHanoB. IIpoBectu
aHamu3 U OLEHKY (PaKTOpPOB, BIMAIONIMX HA 3Ty 3aBHCHMOCTb.
Pa3paboTaTh METOOHKY OIpenelICHHsS BPEMEHH PAaCIPOCTPAHCHHS
JIOKAIMOHHBIX cUrHaioB 1o JIDII ¢ ydeTrom Temmeparypsl
mpoBogoB. METO/JbBI:  Jlns  TEOpETHYECKOro  OMMCaHUS
3aBHCHMOCTH NPHMCHSIOTCS MOJaibHas MOJENb PAaCHPOCTPAHCHUS

9JIEKTpOIepe/Iaun, IPOBO/Ia,
TEMIIepaTypa, JIOKAI[MOHHOE
30H/IHPOBAHHE 3aTyXaHUC
3ara3/bIBaHIC.
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CHTHAJIOB 10 MHOTONPOBOAHBIM JHHHSM, a Taloke ypaBHEHHE
COCTOSTHUE MpoBOJIa, OIHCHIBAIOIIEE HPOCTPAaHCTBEHHOE
MOJNIOXKEHHE MpoBoAa B mponere. JImg dSKCIEpUMEHTaIbHBIX
UCCIICOBAHUN  HCHONB30BATUCH  PE3yNbTaThl  JIOKAIIMOHHBIX
U3MEpPEHUH  Ha  JEHCTBYIOLIEW  JIMHUM  BJIEKTPONEpenadu.
PE3VIJIbTATBIL: UccnenoBaHo BIMSIHAE W3MEHEHUSI BBICOTHI
IPOBOMOB BO3AYIIHEIX JIMHUH DJIEKTpoNepenadyd Ha H3MECHEHHE
koo dunnenra 3aryxanus, koddouumenta ¢aspl U CKOPOCTH
pacmpocTpaHeHHs JTOKAIMOHHBIX CHTHATIOB. 3HAYEHUS 3aTyXaHUs H
3aIa3AbIBaHus CHTHAIIOB IIPH U3MEHEHUH TeMIIepaTyphl 3aBHCST OT
TpeX (aKTOpOB: U3MEHEHUSI CONPOTHUBIICHUS NPOBOJIOB, H3MECHEHUS
JUIMHBl TIPOBOAOB M M3MEHEHMSI CTpenbl IIpoBeca IPOBOAA.
HanmMenblee BIMSHHE HA M3MEHEHHE 3aTYXaHUS W 3alla3/(bIBAHUS
OKa3plBa€T HM3MEHEHHE CTpenbl IIpoBeca HPOBOAA. BrimonHeHo
CpaBHEHHE pe3yIbTATOB TEOPETHUECKHX M OKCIICPUMEHTaIbHBIX
HCCIIeIOBaHUH, IOKa3aBIIee UX YIOBICTBOPUTEIBHYIO CXOUMOCTb.
3AKJIFOYEHHUE: Pe3ynbTaThl MCClIENOBAaHUN IOKa3ajiH, YTO IPH
YBEJIMUCHUN TEMIIEPaTyphl IPOBOIOB IPOHCXOAUT UX yAIMHEHHE,
YBEIMUCHHE CTpPENbl MpOBECa U YBEIMYCHHE COHNPOTHBIICHUS
IpOBOJA, UTO  BBI3BIBAET  [IONOJHHUTEIbHOE  3aTyXaHHE U
3ama3AblBaHue JIOKAIIMOHHBIX CUTHANOB. IlomydeHHBIC pe3yabTaThl
MOTYT  NpPUMEHATBCS  JUIL  YMEHBIICHUS  IOTPEIIHOCTH
JIOKALIHOHHOIO METOJa 30HAUPOBAHMs JIMHUH dJIEKTpoIepesayu, a
TaKke JUIL OLGHKH TEMIIepaTypsl IPOBOAOB IO H3MEHCHHIO
I1apaMeTPOB JOKAIIMOHHBIX CHTHAJIOB.

155 OrieHKa TemMIiepaTypbl OrneHKa TeMIepaTypsl HPOBOJOB JIMHUM 3JIEKTPOIEpeNayd IO | BO3AYILIHbIC JIMHUU
IIPOBOJOB JINMHUU TnapaMeTpam JIOKallMOHHBIX CUTHAJIOB DJIEKTpoOIIEpEaaYHn, IIPOBOJA,
DJIEKTpOIIEpEaAYH 110 TEMIIEpaTypa, JOKAluOHHOE
TmapaMeTpam JOKallMOHHBIX 30HAMPOBAHUE, 3al1a3AbIBAHUEC
CHT'HAJIOB CUrHajia, METOAUKa, aJI'TOPUTM

156 [IpuMeHeHHe PSIMOTO The paper presents a fast-response current regulator on the basis of | Perymsrop Toka, mmpoTHO-
areproIMYECKOro a buck DC-DC converter using a direct deadbeat control technique. | ummnynabcHas MOmyJIsIHs,
YIPAaBICHUS 1JIst The large signal mathematical model of the closed-loop current | npeo6pasosarens
pa3paboTKu regulating system is established in the form of difference equations. | mocTosiHHOTO HanpsHKEHMS,
OBICTPOIEHCTBYIOIIETO A direct deadbeat control is implemented using a linearized model | anepuomuueckuii peryasrop,
peryisaTopa Toka of the closed-loop system with an I-controller in the feedback. The | cucrema ynpasienus,
(Application of a direct control signal generated by the I-regulator is supplemented by a | GsicTponeiicTBue,
deadbeat control technique linear combination in the form of the product of the deadbeat | mepexoamsiii mpouecc
to the design of a fast- controller coefficients by the first differences of the system | (Current regulator, pulse-
response current regulator) variables. In order to make zero roots of the characteristic | width modulation, DC-DC

polynomial, the coefficients of the deadbeat controller are | converter, deadbeat controller,
calculated based on known control actions and disturbances. In this | control system, fast-response,
case, the spectrum of the matrix of the system of linear equations | transient)

remains zero for all covered perturbations. The results of

computational experiment obtained for dynamical operation mode

under large disturbances at the source and load sides show a high

efficiency of the proposed deadbeat controller. Simulation results

compared to a typical Pl-controller show the improvement both in

response time and overshoot. For small deviations from equilibrium

state, the deadbeat controller provides a maximum dynamic

performance. In case large deviations, the deadbeat controller

provides good stability of the closed-loop system and dynamics

close to the theoretical maximum. The transients in the designed

current regulator described by the third-order system of difference

equations converge practically after three steps even under large

perturbations when the nonlinear properties manifest themselves.

157 PazpaGoTka 1 BaIugaLus This article will consider the problem of imitating a cascade of | I'maposnepreruxa, kackazn
MMHTALMOHHONW MOJIEITH hydroelectric power plants in the Matlab Simulink software | I'DC, monenuposanue, Matlab
kackana Kybanckux [DC package. The first part of the article provides an overview of | Simulink

publications devoted to modeling the HPP cascade, as well as a
description of the research object. The second part contains a
description of the mathematical model of the cascade. In the final
part, the process of modeling the cascade in the Simulink
environment and the validation of the resulting model on the
statistical data of the water-energy parameters of the mode are
described in detail.
158 Kon‘rponbu}lnamocmxa I/Iccne)lye"rc;l OBOJIOLMA BCEKTOpAa COCTOSIHUA CHUCTEMBI 3alllUThI I[I/IHaMI/I'-IeCKI/[e TIEPEMECHHBIC,

CHCTEMBI 3aIIUTHI
nHpOpMALIUK Ha OCHOBE
3BOJIOIUH BEKTOpA
cocTosHHSA B (ha30BOM
[POCTPAHCTBE

napopmammn  (C3U) B (a3oBoM TIPOCTpaHCTBE Ha OCHOBE
IPUIOKEHHN TEOPUH HEMUHEHHBIX AUCCHIATHBHBIX JUHAMHIECKUX
cucteM. B kauecTBe Xapakrepuctuku otkaza C3U, oOHapyxeHus B
C31 ys3BUMOCTEH, NPUBOAAIIMX K BO3MOXKHOCTH peanu3aluu
YIpo3sl M HECIOCOOHOCTH OTpakaTh AaTaKd Ha 3allUIIAeMbIH
00BeKT, BblOpaHa SHTpomHs KonMmoropoBa Kak (yHKIHMOHAJIbHAs
Mepa  XaoTHYeCKoro JBWXeHus. OHrpornus  Komnmoroposa,
MaKCHUMaJbHBII U3 XapaKTepUCTUUECKUX TOKazaTtenei JlsmyHosa,
MO3BOJISIIOIIMX CYIUTh O CKOPOCTH, C KOTOpPOH yTpauMBaeTcs
uHpopMaIms O HawgambHOM coctosHnun C3W B pesynpraTe

HeJIMHEHHas AMHaMUYecKast
CHCTeMa, 3allnTa
nH(OpMaLHH, IPUHATHE
pELICHHUS, SHTPOIHS
Konmoroposa
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HECAaHKIIMOHHUPOBAHHOI'O JOCTYIIA.
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ABTOMaTHYECKUI aHAINU3
ApXHMBHBIX JAHHBIX JUIS
OIIpeieNIeHNs Ka4ecTBa
HACTPOWKHU PEryysTopoB U
COCTOSIHMS
HCTIONHHUTENBHBIX
MEXaHH3MOB

B npomecce  oKCIUyaTalMd —~ CHCTEM  aBTOMATHYECKOIO
perynupoBanust (CAP), BBINOJHEHHBIX Ha MHKPOIPOLECCOPHON
TeXHUKE, OBUIO HAKOIUIEHO OONbIIOE KOJIHYECTBO aPXHBHBIX
JIaHHBIX  (TPEHIOB) 1O  IapaMerpaM  y4acTBYIOLIMX B
peryaMpoBaHud (peryjaupyemble IapaMeTphbl, KOppEeKTHpYIoLIUe
mapaMeTpsl, yKazaTeln TIOJIOXKEHUS UCTIONHHUTEIBHBIX
MEXaHH3MOB), OIHAKO HCIIOJIb30BAaHUE JaHHOI HH(POPMALMK HOCUT
€AMHUYHBIX (Pa30Bblid) Xapakrep (TOJBKO B IPOLECCE HACTPOWKU
PETYISTOPOB) U HE SBISETCS CHCTEMaTH3UPOBAaHHBIM IIpoLieccoM. B
IPOLIECCE IKCILTYaTallMM OCHOBHOTO OOODPYNOBAHMS MEHSIOTCS
BHelHue axtoppl, Biamsiomue Ha padory CAP (pasnuunbie
pexuMBl  paboTel 000OpynOBaHUS, paboTa Ha MHHHMAaIbHOH
Harpyske, paboTa Ha MaKCHMalbHOH Harpyske, pasJIHM4HOE
JIaBjeHHE IUTATENbHOH  BOIBL, yBeJNMYEHHE JIIOPTOB  Ha
HCTIONHHUTENBHBIX MeXaHW3Max M T.J.). TakuM oOpa3oMm Obuia
ompeseneHa  HeoOXOOUMOCTb — Pa3pabOTKM — aBTOMATHYECKOM
CHCTEMbI aHAIU3a apXUBHBIX TPEHJIOB I OIpPEIENeHHs KauecTBa
HACTPOMKU DPEryJsITOPOB U OLEHKH COCTOSHUS HCIOJHUTENIBHBIX
MEXaHHM3MOB C LEJIbI0 IIOCTOSHHOIO KOHTPOJSA 3a COCTOSHHEM
perynaropoB. B mpouecce peanusanuu JJaHHOM 3aa4yu ObLIM
ompesielleHbl MCXOJHBIC JNaHHBIC, HAa OCHOBAaHHH KOTOPBIX
HEOOXOIMMO IPOBOAUTH aHanu3 HHGOpMALUK (HAXOXKIEHUE
000py/lOBaHMsT B CTallMOHAPHOM peXuUMe paboThl  (YCIOBHO
IIOCTOSIHHAsl HAarpy3ka), IepeueHb IapaMeTpoB HEOOXOAMMBIX UL
KOHTposisi B orheibHbix CAP, kpuTepuum yIOBIETBOPUTENIBHOI
HACTPOWKHU PEryJsITOpoOB). AHAJIM3 JAaHHBIX BEIETCS 110 CEKYHIHBIM
TpeHgaM. beula  paspaboraHa mporpamMma,  aHaJIH3UPYROINAst
HMEIOLIYIOCST HMH(OpPMAamMIo 3a ONpeNeleHHBIH IPOMEXKYTOK
Bpemenu. [Iporpamma (GyHKUMOHHMPYET B JBYX PEXUMax pabOThI:
1. B aBTOMaTHYECKOM pEeXHME — BeIeTCS aHAIN3 pPadoTHI
PEryIsITOpPOB 3a IpeAblAyIINe CYTKH. B ciydae oOHapykeHHs
KakuxX-M0O 3aMe4yaHuil K padoTe pPeryyisiTopoB aBTOMAaTHYECKU
HarnpaBJsieTcs MHCbMO PEMOHTHOMY mepcoHany nexa ACYTII ¢
HEO0OXOUMOCTEIO OOpaTHUTh BHIMAaHHE HA BO3MOXKHBIC HEIIOJAIKH
JUISL JICTAIBHOTO aHAMM3a PabOTHl M MPUHATHA Mep. 2. B pyunom
pexnme — nepconan nexa ACYTII BeiOupaeT TpeOyeMbIX Anana3oH
BpEMEHH, Ha KOTOPOM HEOOXOOHMO IIPOBECTH aHaJIW3 pabOTHI
perynaropa (Hampumep, KOHTPOJb pabOThl peryjisropa 1o
IIPOBEJICHHS] PEMOHTAa OCHOBHOTO 00OPYIOBAHHS H ITOCIIE)

ABTOMaTHYECKUH aHAIIN3
ApXUBHBIX JAHHBIX, KOHTPOIIb
paboTsI cuctemMm
ABTOMATHYECKOrO
peryaupoBaHust

160

IIporuosupoBanue pa3BuTHs
CUCTEM DHEPrOCHA0KEHHU S
PETHOHOB Ha OCHOBE
ONTUMU3ALHOHHBIX
CIIEHapUEeB IIPU Pa3IHIHBIX
MOJIETSX
(DYHKIHOHUPOBAHHS
9HEPTrOPLIHKOB

Ha cerommsmuuii neHb MOXHO TOBOPUTH O HEIOCTATOYHOM
pa3paboTaHHOCTH METOJIOB TIPOTHO3UPOBAHHMS M IUIAHUPOBAHMS
Pa3BUTUS PETHOHAIBHBIX JHEPrOCUCTEM, MOATBEPXKICHUEM UYEMY
SIBJISICTCS HECOOTBETCTBHE pe3ynbTaToB PEeruoHaIbHBIX
9HEPreTUYECKUX porpamMm TJIAHOBBIM HWHAUKATHBHBIM
MOKa3aTelsM, a TAaKXKe PEryJsIpHbIM NEepecMOTpP SHEPreTUUECKUX

cTpaTeruifi  perHoHOB. OTO  HEraTMBHO  CKa3plBaeTcsl Ha
YIPaBIsIEMOCTH CHCTEM 9HEpProcHa0KeHUsI PErUOHOB,
(DYHKIMOHMPYFOIIHX B YCIIOBHUAX 9HEPrOPLIHKOB, u

COOTBETCTBEHHO, Ha HMX JHEPreTHMYecKod Oe3omacHocTH. MHorue
HCCeOBATeNM Ul IOBBINIEHHS JOCTOBEPHOCTU IPOTHO30B
MIPUMEHSIOT METO]] TOIUTHBHO-YHEPTeTHYEeCKHX OanaHcoB. Bmecre ¢

TEM, OTKPBITOCTH H©U HaAJIUYHEC MHOXKECTBA cBsizei MEKIY
JHEProcuCTeéMaMu, a TaKXE HEBO3MOXHOCTb HCKIKOYUTh U3
pacuera PpasiInvIHbIC HEYCTAaHOBJICHHBIC ToTepn BHOCAT

OrpaHHMYCHUs Ha NpPUMEHEHHE JaHHOro Mertofa. llpeanaraercs
JIOTIONIHUTG GallaHCOBBI METOX Pa3spabOTKON ONTHMH3ALHOHHBIX
CLICHApHEB, TIO3BOJSIONINX HAa OCHOBE aHAM3a H3MCHEHHMS
COCTOSIHHS 9HEPTOPBIHKOB BBISIBIISITH Ha PaHHEH CTajuu KoneOaHHs
(baxTOpOB, KOTOPEIC B HOITOCPOYHOM IEPHUOLE MOTYT HPUBECTH K
CYIIECTBEHHOMY HM3MCHEHHIO TPACKTOPHH Da3BHTHS CHCTEM
SHEProCHA0KEHHMS PETHOHOB.

DHEpProcUcTeMbl PETHOHOB,
TOIJIMBHO-3HEPTETHYECKUE
OaJlaHChI, SHEPTOPBIHKH,
CILIEHApHBII METOx,
HPOTHO3HPOBAHHE,
OIITHMHU3ALYIS
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Oco0eHHOCTH FeOMETPHI
MHOT'03aXOHBIX
CMNUPATBHBIX MAIINH
00BEeMHOTO0 JeiicTBHS

Abstract. Scroll compressors are a fairly young trend in the
development of compressor technology. This is confirmed by the
fact that this type of compressor technology is still not reflected in
the current GOST system. Nevertheless, scientific research on this
topic is being carried out in several domestic scientific and
industrial institutions. The simplicity of the device, reliability and
high specific characteristics [10] make this type of compressor very
popular in solving various technical problems due to its high
efficiency (up to 90%), with a low level of noise and pressure
pulsations. At the same time, the technology for the design and
manufacture of these compressors has vast scope for further
improvement and development. Development and optimization of
configurations, modeling of thermal, thermodynamic tribological
and many other work processes, all this is in demand in increasing
the competitive advantages of the spiral-screw direction in
compressor construction. The main purpose of this article is to
consider the implementation of the multi-pass geometry of scroll
compressors in close connection with the possibilities of
constructing the interconnected geometry of spiral streams with a
trapezoidal profile.

Kancymusm, reomerpus,
CIMpaJIbHBIE MAILIHHBI,
Tparnenen anbHbII IpohHIb,
BBITECHSIOIUE DJIEMEHTHI.
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Metoauka
JIHAarHOCTHPOBAHMS 3UMHHX
LIMITOBAHHBIX IIUH

Abstract. The aim of the study is to increase the efficiency of
vehicle operation by establishing patterns of change in the
performance properties of winter tires and improving on this basis
methods for adjusting the frequency of their replacement.. As a
result of key factors analysis, the relevance of repair technology
application for studding car tires has been substantiated.
Experimental measurements of stopping distance and acceleration
time confirmed the importance of residual studs’ number prompt
diagnostics. It has been found, that the correlation between tire
efficiency and actual studs’ number is non-linear with a pronounced
dependence on the type of road surface. The scientific novelty of
research is represented by the results of experimental data statistical
processing, parameters of the studied patterns models for various
road surfaces and stand for automated counting of spikes, based on
infrared sensors. Further studies focused on the collection, analysis
and systematization of data for the most popular sizes of car winter
tires, which will scale the technology and reduce production costs at
the expense of mass application. The diagnostic results can be used
by car owners in case of making timely decisions about replacement
or repair, which significantly increases traffic safety and reduces
operating costs.

[lIunoBaHHBIE IIMHBI,
6€3011aCHOCTh KCILTyaTaluy,
TOPMO3HOM IyTh, IOPOKHOE
MIOKPBITHE,
ABTOMATHU3UPOBAHHbIN CTCHA.
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Decision support system to
improve the use of urban
parking spaces

One of the modern city problems, which is aggravated with an
increase in the motorization level, is the lack of parking space,
which refers to both short-term demand generation places and
places of vehicles long-term storage. The issue of parking
management is solved by creating paid parking management
systems. However, there are a number of unresolved issues that are
typical for medium and small towns with small budgets:
implementation of such system should guarantee its quick payback,
which is associated with the efficiency of use, as well as with the
effects obtained from the solution implementation (road situation
improvement, reduction vehicles emissions, solving social
population problems, etc.). For these purposes, the most adequate
solution is the decision support system, the intellectual core of
which will be a simulation model that allows to consider various
options for the situations development and make well-argued
decisions. In addition, the proposed system will allow to manage
the parking space, informing drivers intending to visit a specific
place about the availability of free spaces near it.

City sustainability, decision
support system, parking space,
short-term storage, simulation
model
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Improving the reverse
logistics system using
simulation

The observed growth in the consumption level and at the same time
the limited resources reserves determine the relevance of their
reuse. This requires a transition to a circular economy and a
paradigm shift in the logistics systems’ organization. A simulation
model was developed for both the delivery of goods to sale points
and removal from them of accumulated products that were in use
and handed over by consumers for further processing. Thus, we
solve the third stage problem of organizing performance of a
closed-loop supply chain — transport logistics’ optimization.
Products transportation and storage costs are considered as the
target functionality. Variable parameters are vehicles’ number in the
fleet, lots size and driving intervals. Additional restrictions are
minimum allowable level of vehicle loading and minimum required
level of goods assortment in the store.

Carrying capacity, delivery
frequency, optimization,
reverse logistic, simulation,
vehicle fleet
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Pucku TIpU UCIIOJIB30BaHUU
BO300HOBJISIEMBIX
HUCTOYHHUKOB DHEPTUU

AXTHBH3aIMS NIPOLECCOB OCBOCHUS BO30OHOBIIIEMBIX HCTOYHHKOB
sneprun (BUD) B Poccun TpeOyeT M3ydeHHs] PUCKOB, KOTOpPBIC
BO3HHKAIOT IPH CO3JaHHM ¥ OKCIUIyaTallid JHEPreTHYecKHUX
o0bekTOoB. B HacTosmmii MomeHT Ha Teppuropun Poccun
JieiicTByer nporpamma, Hauatas B 2014 u 3aBepiuatoniasics B 2024
rony. Kommnekc mopmepKMBaoIlMX Mep HAIpaBIeH Ha
CTPOHUTENHCTBO U Pa3BUTHE BO30OHOBISIEMBIX HCTOYHHKOB YHEPTHH
0 TPOEKTaM, OTOOpaHHBIM Ha KOHKYpPCHOH ocHoBe. UM
rapaHtupyercss 15-TeTHSAs OKymaeMoCTb BIIOXKEHHH H 0a3oBas
JIOXOMHOCTE B 12 % TONOBBIX C KOPpPEeKTUpOBKOH mo Od3.
Tocanmapar Poccuiickoit @enepanun HamepeBaeTcs IMPOJOIKUTH
MOAZEPKKY BO30OHOBIIIEMOH JHEpreTHKH BIUIOTH 10 2035 rona.
OpHako, MOKa 4TO, JEeTald IUIAHAa U JTalbl, 0 KOTOPBIM OyneT
OCYIIECTBIACTCA IMOJJIEPXKKA, HE OOCYKOAIUCh. 3[ECh TAKKE
BO3MOXKHO CHIDKEHHE (pUHAHCHpOBaHMS, HauwHas ¢ 2026 rona.
Ecin axTuBHas moamepKka CO CTOPOHBI TOCydapcTBa Oyner
YMEHBIIATBCS, TO PHCK MO HCHOJIb30BAHUIO BO30OHOBIISIEMBIX
HCTOYHHKOB dHeprum BospacteT. s Poccum Oomblnoe 3HaueHUe
HMeeT pelIeHHe IpoOJIeMbl HENOCTOSHCTBA — HEOOXOMMMBIX
pecypcoB st O0ecreuyeHHss pPEHTA0ENbHOCTH IPOEKTa. ITO
CBSI3aHO C HEPAaBHOMEPHOCTBIO PACHPEENCHUsS dHEPreTHIECKOro
notennuana BUD. B paHHOH cTaThe IIpOBeNeHHE aHAIM3a
OCHOBBIBACTCSl Ha JaHHBIX A30BCKOH BETPSHON 3JEKTPOCTaHLMH,
kxotopast moctpoeHa B 2021 roxy. B pesymbrare HakoIUICHHS
(haKTHYECKHUX TaHHBIX ITOSBIIACH BO3ZMOXKHOCTB IIPOAHAIN3NPOBATh
OCHOBHBIE DHCKH, CBSI3aHHBIE C 3aBHCHMOCTBIO BBIPaOOTKU
UEKTPUYECKOI SHEPTUH OT METEOPOIOTMIECKUX U KIIMMAaTHIECKHUX
(axTopoB.

B0300HOBIIsIEMbIE HCTOYHUKU
SHEPruHu, BETPOBbIE
2JIEKTPOCTaHLIUH, PUCK,
BETPOIHEPreTUYECKUI
MOTEHIIUAJ, PO3a BETPOB,
KpHUBasi MOIHOCTH
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Complex analysis of the
regularities of the
hydrodynamics of a high-
intensity two-phase vortex
gas-liquid flow in an
apparatus with a variable
intensity of gas swirl

This paper presents the results of a study of a promising design for
the intensive interaction of gas and liquid. During a comprehensive
experimental study, visual observations were recorded by a series of
photographs. The hydraulic resistance of a single-phase gas and
two-phase gas-liquid vortex flow, as well as the proportion of the
liquid phase in the apparatus, is studied. The reasons for the
existence of two different structures of a vortex gas-liquid flow in
the apparatus are analyzed. Statistical models of the influence of the
gas swirl intensity and phase flow rates on the hydraulic resistance
and the proportion of the liquid phase in the apparatus for two
existing vortex flow modes are presented. The possibility of using
statistical models obtained for individual flow modes to search for
generalized dependencies extending to both flow modes of a vortex
gas-liquid flow is shown. Visual observations and photographs
made it possible to clarify the generalized dependencies and to
identify a certain pattern linking the relative hydraulic resistance of
the vortex apparatus with the relative fraction of the liquid phase in
the working volume. The optimal parameters of the generalized
mathematical models were determined using experimental data and
statistical regression dependencies by the least squares method.

Vortex gas-liquid flow, flow
regimes, swirl intensity,
hydraulic resistance, fraction
of the liquid phase in the
apparatus
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Pazpabotka
9HEprodPpHeKTHBHOM
CHCTEMBI BBIPaOOTKU
9JIEKTPUUECKON PHEPTUH Ha
6ase (hpeoHOBOI TYpOHHBI C
oxoopoM
HHU3KOIIOTEHIINATEHOTO
pabouero Tena

LEJIb: pa3paboTka METOJMKHM BBIOOpA HU3KOKHUIIALIErO pabodero
TeNa U pacyera KOHTypa ¢ TypOMHOH, paboTarolieil Ha 3TOM Tene ¢
TENTBIO TIOBBIMICHHS JHEpPreTUIECKOH 3¢ dexkTHBHOCTH;
HCCNIEIOBAHHE CTPYKTYpPHl DJIEMEHTOB TEIUIOBBIX AIEKTPHYECKUX
CTaHIMH, paOoTArONIMX HAa HU3KOKUILIIIEM paboueM Telne.
METO/Ibl: koMIUIEKCHBIH IMOAXOJ K BBIOOPY HHU3KOKHIIAIIETO
pabouero Tenma, YYHTHIBAIOIIMN TpPeOOBaHUS AKOJIOTHYECKOH
GezomacHoct ©  TerutoBoit 3 dexruBHocTH. PE3VJIBTATBI:
paccunTanM TEeXHHKO-DKOHOMUYECKMX IIOKa3aTeNell  yCTaHOBKH
BBIPAOOTKH JNIEKTPUUECKON SHEPruy Ha Oa3e (PpeoHOBOI TypOWHEI
Ha HU3KOKHMITAIMX pabounx temax R-21 u R-245fa. Jlns cpaBHeHus
5((HEKTUBHOCTH HANIIM YJCIBHYIO BEIPAOOTKY 3JIEKTPOIHEPTHH.
Jlenasi BEIBOZIBI MOJKHO CKa3aTk, 4To Ooiee 3(p(eKTHBHEIM pabounm
TenoM siBisiercst R-21, tak kak abcomrotHbiii KI1J] ycranoBku Ha
naHHOM (¢peone Gompme wem Ha R-245fa. 3AKJIFOYEHMUE:
OCHOBHBIMH ITyTSIMH YHEPTOCOEPEKEHHS SBISIOTCS UCIIOTB30BAHNE
BTOPHYHBIX DHEPrOpecypcoB, TaK K€ YCOBEpIICHCTBOBAHHE
UMEIOIMXCS M pa3paboTKa HOBBIX TexHoioruid. IlpuBeneHHas
YCTaHOBKAa IIO3BONSICT  BBIPAOAaThIBATh  DIEKTPOIHEprUio  0e3
JIOIOJHUTENIBHBIX IOJOrpeBaTeNnell u 0e3 3aTpaThl JOMOIHUTEIbHOM
TEIUIOBOI HEPrMH Ha TapoobpaszoBaHue pabodero Tena. OpHaKo,
(akTopamu, 3aTPYIHSIONMMU TPUMEHEHHE IIOJOOHBIX CXEM,
SIBIITIOTCSI OTHOCHUTEIIbHAS JIeIIeBU3HA TpaJUIHOHHBIX
YTIIEBOIOPO/IOB M Cllaboe pa3BHTHE 000pYyAOBaHUs, pabOTArOIIEro
Ha HM3KOKMIAIMX pabounmx Ttemax. Ho BBUIy coBpeMeHHON
HAIMpaBIEHHOCTU CTPAHBI Ha YHEProcOepex eHne BO BCEX OTPACIIX
MPOMBIIUICHHOCTH, ~ CUCTEMAaTH3allis, aHalW3  HHU3KOKHITAIIUX
pabounx Ten M CHocoOOB MX MPHUMEHEHHs, CO3JaHUE NMPOCTHIX U
HAJeKHBIX YCTAaHOBOK, PAOOTAIOIINX HA HU3KOKHUILAIIMM paboduM
Teje, IOJTHOCTBIO OTBEYAIOT COBPEMEHHOH 3HeprocOeperaromieit
TOJIUTHKE.

®peoHoBast TypOUHA, IIUKIT
PeHK1HA, HU3KOKHITSIIHE
paboure Teo,
SHEPreTUUeCKuit
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IIporpammHoO-
ANrOPUTMUYECKOE
o0ecIeueHIe MEeTOUKI
OHJIaliH OLIEHKH
TEXHUUECKOTO COCTOSIHUS
TpaHchOopMaTOpHOU
noxactannuy 35/6(10) kB

BonBIIMHCTBO ~ CHCTEM  KOHTPOIS TEXHHYECKOrO  COCTOSHUS
obopynoBaHus pabOTAIOT OTJAEIBHO JIPYr OT APYra M IO3BOISAIOT
OLCHNUTh TEXHHYECKOC COCTOSIHHE KaXAOro  00OpyZOBaHHS
WHAMBUIyanbHO. B maHHON pabore pa3paboTaHO MpOrpaMMHO-
AITOPUTMUYECKOE  00ECIICYEHHE METOJAMKH OHJIAHH  OLCHKH
TEXHHYECKOTO COCTOSIHHSI BCEH TpaHC(OPMATOPHOH MOACTAHIUH
35/6(10) xB. Ha ocHOBe pa3pabOTaHHEIX AITOPUTMOB B PEKHUME
OHJIaHH  NPOM3BOAUTCSA CTAaTHCTHYECKas o00pabOTKa JaHHBIX,
[OJIy4aeMbIX M3 YCTaHOBJICHHBIX IAaTYUKOB HA TPAaHC(HOPMATOPHON
HOJACTAaHIMH. MeToauka OLEHKHM TEXHHYECKOTO  COCTOSHHS
HO3BOJIACT NPOBOJAHUTH yHAJICHHOE HAOIIOJCHHE, KOHTPOIUPOBATH
COCTOSIHMSL JEIICTBYIOIETO O0OPYIOBAaHWS W IMPOrHO3UPOBATH
M3MCHEHUSI TEXHHYECKOTO COCTOSIHHS. PelIeHHE IIO0CTaBICHHBIX
3ama4 103BO/sIET I(P(HEKTHBHO IKCILTyaTUPOBaTh 0OOpYHOBaHUE
HOJCTAHIMK M IPOBOANTH KOMIUIEKCHYIO OLCHKY TEXHHYECKOro
cocTosiHHS 000py0BaHMs BCei TpaHC(OPMATOPHOI HOACTAHIINH

IporpammMuoe obecredcHue,
AJTOPUTM, TpaHCHOPMATOpHAs
[IO/ICTAHLHSI, OHJIAMH OLICHKA,
TEXHHYECKOE COCTOSIHHE,
KOHTPOJIb, JHATHOCTHKA,
9KCILTyaTawws,
o0opynoBaHue,

9 HeKTUBHOCTB,
KOMILIEKCHAsI OLICHKA.
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Net output energy of
turbines (Sorochi Gory,
Republic of Tatarstan,
Russia)

The purpose of this study is to estimate the power output for
different wind turbine configurations, by using the WindFarmer
analyst software, the gross energy output is calculated, the
experimental results are given and it is concluded that according to
the wind speed results in accordance to the power curve, the power
output is above the threshold.

Wind turbine, turbine,
configuration, gross, energy,
Siemens.
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Anpobanusi METOIUKH
OIIPEICIICHHS CTPEIIbI
mpoBeca MpoBoia
BO3JLYIIHBIX JIUHUN
3JIEKTpOIIepeIauH 10
MEPUOLY €ro COOCTBEHHBIX
KoJie0aHui

OO00CHOBaHa aKTyaJbHOCTb M MPOBEAEH 0030p CYIIECTBYIOLIMX
METOJIOB OIpEJeNeHUs CTpelbl mpoBeca nposoga BJI no meprony
ero coOcTBeHHbIX KoyieOaHuil. Kparko npencraBieHa meTonuka
KOHTPOJII ~ CTpeNlsl IpoBeca IPOBOAA  BO3AYLIHBIX  JIMHHI
JJIEKTpOIIepeNadydl II0 IIEPHOJY €ro COOCTBEHHBIX KOJIeOaHHMIL.
OmnucaHa OSKCIEpPUMEHTalbHAs YCTAHOBKA Ui  IPOBEICHUS
HATYpHBIX HCIBITAaHUH, KOTOpas BKIIOYaeT B cebi MPOBOJ,
N3MEpHUTEIbHYIO JTHHEIKY, )KEeCTKHe KPeIUIeHUs] B TOUKax IToJBeca
[IPOBOJa, YCTAHOBJIEHHBIHI Ha HPOBOJE aKCENIepOMETp U AATUUK
TEMIIEpaTypbl, JaHHbIE C  KOTOPBIX  0OpabarhiBalOTCs U
3aIHCHIBAIOTCS CIIeNUATN3UPOBAHHBIM MIPOrpaMMHBIM
obecnieyenueM. IlosicHeHa METOJMKa MPOBEACHHBIX M3MEPEHUH C
MOJPOOHBIM OINKMCAaHUEM Bcex 3TanoB. [IpoBeneH creKTpaIbHbIi
aHanmu3  KoieOaHmii  mpoBoma.  IlpuBonsTcs — pe3ynabTaThl
SKCHEPUMEHTAIbHBIX M3MEPEHUIl YacTOTHI OCHOBHOM TI'apMOHUKH,
TeMIepaTypbl IPOBOJA M U3MEHEHHUs CTpelbl IpoBeca MPOBOAA.
OueHeHa MOTPEIIHOCTh [IPOBEICHHBIX H3MEPEHHUH, BKIIIOYaromas B
ce0si  MOrpelIHOCTh  W3MEPUTEIbHOrO0  O0OpYHOBaHUS U
HOTPEeIIHOCTh IPEJCTABICHHOI0 METOIa OIpeeNeHUsI CTPEIIbl
IpoBeca MPOBOZA MO IEPHOAY €ro COOCTBEHHBIX KOJIEOaHWUI.
CpaBHUTENBHBIH aHAM3 PE3YJIBTATOB MOKa3all paboTOCIIOCOOHOCTh
MPEATIOKEHHOH MeToAuKu. PaspaboTaHHas paHee MeTOIUKa
OlIpeNeIeHNsT CTpeNbl ITpoBeca IpOBOJAAa 10 MEpPUOAY €ro
COOCTBEHHBIX KOJIEOAHMH MPOCTa B HMCIOJIB30BAHHM (IOCTATOYHO
YCTQaHOBUTh Ha IIPOBOJ AaKCENEPOMETp M 00padaThiBaTh C HETO
aHHbIE) M MOXeT OBITh PEKOMEHIOBaHA JUII MOHHUTOPHHIA
COCTOSIHHSI BO3AYIIHBIX JIMHHI DJIEKTPOIIepeIadH.

Bosnyuinsie nunum,
kosieOaHus1, QU3MUECKUit
MasITHUK, CTpelia IpoBeca
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Bnusiaue ynapusix
MOBPEKIEHNH Ha
MPOYHOCTH JIOTACTH
SHEProyCTaHOBKH

Pestome B HacTosIee BpeMs pacTeT MOTPEOHOCTh B MPOU3BOJCTBE
9 }EeKTUBHBIX BETPOBBIX JHEPrOYCTAHOBOK JUIS  IOJyYECHHS
9NIEKTPO’HEepruu. [IpuMeHeHne MOMMMEPHBIX KOMIIO3UIIMOHHBIX
MaTepuasoB B  KOHCTPYKLMSX JiomacTed M oOTekarenei
JNEKTPOreHEPAaTOPOB  pEelmIaeT  psA  3ajady, CBA3AHHBIX C
YMEHBIIGHHEM MAacChl arperaToB, CTOMKOCTH K Ppa3IM4HBIM
HOTOJHBIM M KIMMATHYEeCKUM (akTtopam U, Kak CIEACTBHE,
YBEJIMYEHHEM PECYPCa YCTaHOBKM. 3ayacTyi0 NpPHU H3rOTOBJIEHUH
JIONacTH B KayecTBE apMHPYIOIIET0 MaTepuala IpUMEHsEeTCs
CTEKJIOBOJIOKHO, OJHAKO B HACTOsAIlee BpeMs HIET pa3zpaboTka
TEXHOJIOTHH W3TOTOBJIEHUs! JaHHOW KOHCTPYKIMU U3 YIIEPOAHOTrO
BOJIOKHA. VYrnemnacTuku obnangaoT TIOBBIIICHHBIMU
9KCILTYaTallHOHHBIMU XapaKTepHCTUKaMH, MOBBIIICHHON
KECTKOCTBIO W yIENbHOH NpoYHOCThIO. OIHAKO OCHOBHBIM
OrpaHHYEHHEM  INPUMEHEHHS  JaHHBIX  MaTepHaloB  IIpU
U3TOTOBICHUM KOHCTPYKIMH JIOmacTell SBIIETCS HX BBICOKAs
YYBCTBUTEIBHOCTh K YIApHbIM BO3AEHCTBUAM, HalpHMep TIpaja,
KyckoB nbna npu oborpese nonactedd. I[EJIb. Llenbio siBisiercs
U3ydeHHe 3aKOHOMEPHOCTEH BIMSHMSI HU3KOCKOPOCTHOTO yzapa Ha
HECYIIYI0 CITOCOOHOCTB JIOMACTeH SHEProyCTaHOBOK, BKITIOYAOIIIEe
B ce0f  MOIENMpPOBaHMWE  HANPSHKEHHO-IEPOPMHPOBAHHOTO
COCTOSIHHUS, MOAKPEIUIEHHOE OSKCIEePHMEHTAIBHBIME [JaHHBIMH C
HCIIONB30BAHHEM CHCTEM HEPa3pyLIAIOIIEro KOHTPOJS, KOTOphIE
MOTYT MO3BONUTH IIOTYyYUTh HOCTOBEPHBIC pE3yIbTaThl IIPU
npoektiupoBanuu KoHcTpykuwit. METO/bIL. Tlpu mnposenenuun
OKCIIEPUMEHTAIBHOH  9acTH  paboThl  OBUIM  HCIIOJIb30BaHEI
COBpPEMEHHBIE METO/IbI HICCIIeIOBaHMs U obopynoanne. Hanecenue

TTonmumepnsie
KOMITO3UIL[IOHHBIE
MaTepHalbl;
HU3KOCKOPOCTHOH yAap;
TTOBPEXJICHUS,
Hepas3pyLIaouUil KOHTPOIb;
ckaTue Tocne yaapa;
0CTaTOYHas MMPOYHOCTb.
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YIApHBIX ~ IOBPEeXIEHHWII M perucTpanus  HapaMeTpoB
YAAPOCTOMKOCTH TPOBOAMINCH C HCHOJB30BAHMEM KOMpa C
BEpTHKANbHO HajalomuM TIpy3oM Instron Dunatup 9250HV.

HccnenoBanne BHYTpEHHEH CTpYKTypbl MaTepuana B 30HE
MOBPEXJICHHs MPOBOAMIM METOIOM  YIbTPa3ByKOBOIO — 3XO-
HUMIIyJbCHOTO  KOHTPOJII ~ C  INIPUMEHEHHEM  TEXHOJOTUH

(ha3upOBaHHBIX PEIICTOK H KOMIILIOTEPHOI ToMorpaduu. M3yueHne
CHIDKEHHs] MEXaHHYECKMX XapaKTePUCTUK HPH CTaTHYECKOM
CKaTUH 00pasIoB IOcie yaapa IPOBONIIOCH Ha YHHBEPCATbHOU
JJIEKTPOMEXAHUYECKON HCIBITATENbHOH cucTeMe Instron 5882.
PE3VJIbTATDI. HccnenoBaHo BIUsSHUE pa3IMuHOI SHEPTUM yaapa
Ha pa3Mepbl IOBPeXACHHH  YIVIEIUIaCTHKA. Y CTaHOBIICHBI
3aBUCHMOCTH  CHIDKCHUSI HECYIIeH CIOCOOHOCTH — 00pasioB,
HMEIOLIMX pa3iiuyHble yaapHble noBpexaeHus. 3SAKJIIOYEHUE.
Brnaromaps MIOJTy9E€HHBIM 9KCIIePHMEHTAIBHBIM JTAHHBIM
MIPeUI0KEHHAs] METOAMKA IIO3BOJIUT O0JIee TOUHO OIMHCATh Pa3sMephl
BHYTPEHHHUX HOBPEXICHUH M XapaKTep CHIKEHHMS MEXaHMYECKUX
XapaKTepUCTUK YIIEIIACTHKA B 3aBUCHMOCTH OT YHEPTHUH yjapa.

172 IlepcriekTrBa pa3BUTHSA B pmaHHO# cTaThe pAacCMATPUBAIOTCSI BOIPOCHI  COCTOSIHHSL | DJIEKTPOMOOHJIb, 3apsiAHbIC
JNIEKTPOMOOWIISE ¥ 3apSITHBIX | BHEOPEHWsT dieKkTpomoOmieidi B Poccum W BO BCeM MHpE, | CTAaHLMH, HOPThI, PO3ETKH,
CTaHHI/Ifl B Poccun pasMEIICHNUE 3apsAaHBIX CTaHI_II/Iﬁ B ropozae. OTMeueHBI 3ﬁp51[[HI>II>'[ Ka6em,, PasbEMBI.

MpeUMyLIeCTBA ¥ HEAOCTaTKH  paboThl  AIEKTPOMOOGHIIEH.
BbleneHsl 1MepCHEKTUBBI  PAa3BUTHS  CTPOUTENBCTBA  3apsIHBIX
cTaHIMH ¥ HHOPACTPYKTypa IO HX Da3MEIICHHIO II0 TOPOAY.
CraBurcst BONpPOC 00 aKTYaJIbLHOCTH JaJbHEWIIEro pa3BUTUS
JJEKTPOMOOHUIIEH.

173 MertoJ TepMUYECKOTO 3a THOCJIEIHNE JIECSATUIETHS poct ucnosp3oBanus | Ionukpucramanyeckue
pasaeneHrss KOMIIOHEHTOB (1)0T03JICKTPI/I‘ICCKHX CHUCTEM M3MCHACTCA DOKCIIOHCHIIMAJIBHO. K COJIHCYHBIC ITaHCIIH,
OTpa6OTaHHIﬂX KOHITY 2019 roga 06u1a51 YCTaHOBJIEHHAasA MOIIHOCTH COJIHEYHBIX yruinusanus 3JICKTPOHHBIX
MOJMKPUCTAIUTMYECKUX Oarapeii nocturna ormerkd B 600 I'Br. Takoif Temn pa3BUTHS | KOMIIOHEHTOB, METObI
COJIHEYHBIX IIaHEeJICH B COJIHEYHOM OHEPreTUKHU, HECOMHEHHO, SABJACTCA ONPECACIIAIOIIUM pasacnceHus KOMIIOHCHTOB,
My(beHLHOﬁ TICYH. dpaKTOpOM pocTta MHUPOBOI'0 KOJIHMYECTBA DJICKTPUYECKHUX OTXOHOB BTOPUYHOE UCIIOJIB30BaHUE

OT TOBPEXACHHBIX WM OTPA0OTAHHBIX COJHEYHbIX MaHeneil. 1o
MPUBOJUT K HEOOXOJMMOCTH NEpepabOTKU CONHEYHBIX IaHEeJeH,
YTO SABJIACTCA OTHOCHUTCIIBHO COBpeMCHHOﬁ n pa3BHBaIOH[eﬁC§I
orpacipio. CylIecTBYIOIME METOAbl IepepaboTKu  001anaT
pa3nu4HO# 3(P(HEKTHBHOCTHIO B 3aBUCHMOCTH OT [IOCTABJICHHBIX
3amad  nepepaboTkM. B maHHOI craTthe paccMmaTrpuBaercs
TEPMHUUYECKUI METOJl pa3IENeHUsT KOMIIOHEHTOB OTPabOTaHHBIX
MOJMKPUCTAJUIMYECKUX COJTHEUHBIX NaHeneld B My(esIbHOM neyu.

174 Ananu3 BiusiHUS akTOpoOB The research purpose is to determine the toxicity dependence of | IMomamkpucrammyeckue
OKpYKAIOIEH Cpeibl Ha solar panel components on environmental factors. In this work, in | conxeunsie nanenu,
UHTETPATBHYIO an experimental study of the toxicity dependence of solar panel | TokcHYHOCTH KOMIOHEHTOB,
TOKCHYHOCTh KOMIIOHEHTOB | components on environmental factors, polycrystalline solar panels | orxomsr monumepos, GpakTopst
COJIHEYHBIX MaHeNel were used. The solar panel was mechanically dismantled, the | oxpysxaromeii cpespt

necessary components were isolated, such as glass, silicon and EVA
polymers, TEDLAR. The toxicity determination of the components
was carried out using the device “BIOTESTER 2M”. Based on the
results of the experiments, a statistical analysis of the toxicity
dependence of the solar panels components on the exposure time,
temperature and fractionation was executed.

175 HccnenoBanue Ha sTane pa3paboTku mepCcreKTHBHBIX 00pa3loB 3JeKkTpuueckoro | HamexHocTb,

s dexTuBHOCTH TpaHcIopTa (dIEKTPOMOOMIEH) Tmepexn pa3pabOTYMKOM CTOHMT | DJIEKTPOTPAHCIIOPTHAS
q)y'HKLH/IOHI/IpOBaHI/IH aKTyaJIbHast 3agada BBI60pa OIHOTO nu3 HECKOJIBKUX cucreMa, 3(1)(1)6KTI/IBHOCTL,
FOpO,HCKOI‘/II AIBTCPHATUBHBIX  BApPHUAHTOB, OTJIMYAKOIIUXCs, KaK CXEMHO- JCKOMITO3HUIINA, HOHBI/I)I(HOﬁ
3HeKTp0TpaHCl’I0pTHOﬁ KOHCTPYKTHBHBIMH peuICHUAMH, TakK " TEXHHUYECCKUMH COCTaB

CUCTEMBI C y4ETOM XapaKTepUCTUKAMU (kpuTepnsiMm). Bs16op Hamnboiee

HaACKHOCTH TPEANTOYTUTEIIBHOIO BapuaHTa OCJIOKHACTCSA TEM, YTO Pa3IUYHBIC

aJIbTEPHATHBBI MOTYT MMETh Pa3IMYHBIE 110 BEINYUHE TOKA3aTEIIH.
ITosTomy mpoGiema  0OOCHOBAaHHOTO — NPHHATHS — PELICHHs
MHOTOKPHUTEPUATbHOM 3a/1a4il BEIOOpA HAMTYYIIETO U3 BO3MOKHBIX
BapMaHTOB  pa3padarThIBAEMOr0  3JNEKTPOMOOWISA  SBISETCS
akTyanpHOM. Tak ke CyIIeCTBYIOIIMH Hay4HO-METOAMYECKUM
anmapar TPUHSATHA PEIICHHH, KaKk NPaBHIIO, OPUEHTHPYETCs Ha
MHEHUSI OKCIEPTOB, II09TOMY IOJIy4aeMbleé OIIEHKM HOCST
CcyOBeKTHBHBII XapakTep. st HpeoioneHus 3THX TPYAHOCTEH
Npe/IaraeTcs OCyIECTBIIATh BRIOOp Hanbonee NPeAnoYTHTENBHOTO
13 UMEIONINXCS Ha 3Tare pa3paboTKH BapHAHTOB 3JIEKTPOMOOHIIEH
METOJIOM aHaiu3a Hepapxuid. JlaHHBIM MeToJ NpeIoKEeHHbII
T.Caatn Hamen MHMPOKOE NMPHUMEHEHHME B Pa3IMYHBIX 0OIAcTsX,
Omarozaps cBoeil mpocrtore M yHHBepcambHocTH. CyTh MeTona
3aKJIFOYAETCS B Pa3IOKCHHH MpoOJieMbl Ha Ooliee MpOCThIE
COCTABIISIIONIME  33/1a4M M TIOCTIE/IOBATEIbHOM  YCTaHOBJICHUU
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TIPUOPUTETOB OLUEHUBACMBIX 3JIEMEHTOB C HMCIIOJIb30BAHUEM MATPHIL

MOMAapHBIX  CpaBHEHWH. Meron  aHamuza  mepapxuii s
[PEONONCHHsT  MPOOJEMBI, CBSA3aHHOH C  CyOBEKTHBHOCTBIO
CY)KICHHI TpYIIBl  OKCIIEPTOB, IPEAIOIAracT I[POBEIACHHUE

IpOLEAYphl OLEHKHM COIJaCOBAaHHOCTH HX MHEHUM Ha OCHOBE
IPEUVIOKCHHOH aBTOPOM IIKAIBL. AmpoOalus TeOpeTHUECKUX
MOJIOKEHUI COMPOBOXKIAETCS PELIEHHEM IPAKTUYECKOro MpHMepa
BbIOOpa  aIbTEPHATUBHOTO  BapHaHTa  JJIEKTpOMOOWIS ¢
UCIIONB30BAHMEM TEXHHUECKUX XapaKTepUCTHK (IapaMeTpoB)
CYIIECTBYIOLIUX aHAIOTOB.

176

TexHomorust 6JIOKYEH Kak
HHCTPYMEHT
COBEpPLICHCTBOBAHUS
CHCTEMBI TPAHCIIOPTHON
JIOTUCTUKH

Iudposas TpaHchopMaIys TPaHCIOPTHOH OTPACIIH MpEIIoIaraet
MacutabHoe npeoOpa3zoBaHue TEXHOJIOTHYECKUX u
OPraHM3aLMOHHBIX ~ INPOLIECCOB  NyTeM HX  LU(POBU3ALMH,
HampaBlIeHHOS Ha MOBBIIECHHE J(P(EKTHBHOCTH OpraHU3ALNN
JIBIOKCHHUS Y YNIPABIICHUS CAMHBIM IIEPEBO30YHBIM MIPOLIECCOM IPH
6e3ycoBHOM o0ecredeHHH ero 0Oe30macHOCTH. B coBpeMeHHOM
TPaHCIIOPTHOH JIOTHCTUKE IIPH BHIOOpPE ONTHMAIBHBIX MapLIPyTOB
U TpaHCIOpPTa HEOOXOAMMa KOMIIbIOTEpHast 00paboTKa HMCXOIHBIX
JIaHHBIX (32Ka30B, MApaMeTpoOB Ipy3a, aBTONApKa MU T. 1.), 3TO
CBSI3aHO C IIOCTOSHHO PacTYIIMMH 00beMaMH JaHHBIX O COCTOSIHHU
o0bekToB ynpasienus (manee OVY). Jlanuele 00 yOexwuiie
HOCTYyHAT B LEHTP YIPABICHUS B «3aKPBHITOM» BHIE CO
CIlyTHUKOB, M pyd4Has oOpaboTka Takoro mHoTroka wnH(opManun
CTaHOBUTCS TPYIOEMKOI1, YTO NPUBOAUT K ToTepe dPHeKTUBHOCTH
HOPUHATBIX ~PEIICHUII M  yBEIMYCHUIO KOJMYECTBA  OIIMOOK.
Bo3MOXHBIM  pemieHHeM JTOH TNPOOJIeMBI B  JIOTHCTHYECKHX
CHCTEMaxX MOXET CTaTh BHEAPEHHE TEXHOJIOTUH OJOKUYElH, KOTopast
HOJIOKUTEIBHO ~ BIMSAET HA pEIICHHE KIIOYEBBIX  MpoOieM
YIpaBJIeHUs ILIENOYKaMH IIOCTABOK, B TOM 4YHCIE HAJeKHOCTH,
CTaOWIBHOCTH ¥ THOKOCTH [IENOYKH HOCTaBOK

TpaHCIOPTHO-TOTUCTHYECKASL
cucrema, HupOBU3ALKS,
uudpoBasi IKOHOMHKA,
TpaHchopMarLys, TEXHOIOT Ui
610KueitH
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BnusiHue opraHu3aluoOHHOM
CTPYKTYpPBI ¥ apXUTEKTYPBI
JJIEKTPUYECKOM CeTH Ha
OHM3HEC-TIPOLIECCHI
9HEPTreTUYECKOro
HPEATIPUATHS

B cratbe nmpoBemeH  aHanM3  CTPYKTYPhl  NPEINPUATHI
9HEPreTHYECKOro KOMIUIEKCA, BBIIEIEHBI OCHOBHBIE OW3HEC-
npouecchl. PaccMoTpeHbl 0COOEHHOCTH BIMSHUS OPTaHU3ALIMOHHO
CTPYKTYPbl M apXHUTEKTypbl SJIEKTPUUECKOM CeTM Ha Ou3HeC
MPOLECCHl  DHEPreTHYecKoro  mpeanpuatus.  IIpencTtaBieHst
BO3MOXKHOCTH €€ pACUIMPEHHs] M CIOCOOBI YIPaBICHHS €Io,
MPOAaHATH3UPOBAH COCTAaB OOOPYHOBAaHMS, €TO XapaKTEPHCTHUKU U
COCTOSHME JUIS OMNpENeNeHUs] HEOOXOAMMOH M JIOCTaTOYHON
HepapXUUEeCKOH JeTaTH3aliU C LENbl0 pa3paboTKy, U pealn3alun
KOHIICHIIMA MHOTOYPOBHEBOH KOMIIICKCHOH OIICHKH PHCKOB
SHEPTeTHYECKOTO MpEANpusTHs. BbifeneH W mpoaHanM3MpoBaH
HepedeHb  BHYTPEHHHMX  TEXHHKO-DKOHOMHYECKHX  (HaKTOpoB
HPEANPUSTHS, OKa3bIBAIOIIMX HanOOJbllee BIMSHHE Ha OH3HeC-
TPOIECCEl M OCOOEHHOCTH (HOPMHUPOBAHHS CTPATETHH  PHCK-
MEHE/PKMEHTA 3JIEKTPOIHEPIeTHYECKOTO MPEIPHUSITUSL.

DIEKTPOIHEPTEeTUUECKOE
MIpeIpUsTHE,
OpraHU3alMOHHAs CTPYKTYpa,
APXUTEKTYpa IIEKTPUIECKON
ceTH, OM3HEC-TIPOIIECCHI,
yHpaBJICHHUE PUCKAMU
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Bo3neiictre hakTopoB
BHEIIHEH Cpeibl Ha
(hopMHpoBaHHe CTpATETHN
PHCK-MEHEDKMEHTa
9IIEKTPOIHEPTETHUECKOTO
HPETPHATHS

B cratbe paccMmoTpeHbl (aKTOpPBl BHEUIHEH Cpelbl, KOTOpbIE
HEOOXOMVMO YUYUTBHIBATH W AQHAIM3UPOBATH IS IIOCTPOCHHS
CHCTEMBI PHCK-MEHEKMEHTa Ha HPeNpUsITHAX
JIIEKTPOPHEPTeTHIECKOT0  CEeKTopa.  BplmeneHsl  0cOOEHHOCTU
BIMSIHUS  COLMANIbHO-9KOHOMHYECKOTO PAa3BUTHS DPETHOHOB Ha
pa3BUTHE TOILUIMBHO-Y)HEPIeTHYECKOr0 KOMIUIEKCa, B T.4. Ha
Ou3Hec-Tporecchl 1 HopMUPOBaHHE CTPATETHH PUCK-MEHEKMEHTA
JJIEKTPOIHEPreTUUECKOr0  IpennpusaTus.  IpoaHaan3upoBaHbI
IPENOChUIKH A7 ()OPMUPOBAHHS CUCTEMBI PHCK-MEHEKMEHTA Ha
9IIEKTPOAHEPIeTHYECKUX INPEANPHATUSIX B 3aBUCHMOCTH OT HX
crenmanuzanun  (CK, cereBble KOMIAHHM, TeHEPHpPYIOIINE
kommannd, CO), a TakKe TNPOCTPOCHBI  3aBUCHMOCTH,
CyIIEeCTBYIOIME Mexny HuUMH. IIpoBeneH 0030p CyIIECTBYIOIIUX
CTpaTeruii, METOAUK U NPUHIHIIOB 10 OLEHKE YKOHOMHYECKOTO U
TEXHOJIOTHYECKOTO DPHUCKOB C Yy4eTOM pAa3IHYHBIX BHEIIHHUX
(hakTOpOB.

IIpennpustus
3JIEKTPOIHEPTETHUECKOTO
CeKTopa, (haKTOphI BHEIIHEN
cpeibl, OU3HeC-TPOIIECCHI,
CUCTeMa PUCK-MEHEIKMEHTA,
9KOHOMHUYECKHUH PHCK,
TEXHOJIOTHUECKHUH PUCK
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179 DOpMHPOBAHUE CTPATETHI B crathe NpoOBeICH aHAIM3 BO3MOXXHOCTH y4eTa MHTerpansHOro | IlpeampusiTus
PHCK-MEHEKMEHTA C BIMSHUS  Pa3iMyYHBIX (PAKTOPOB Ha (OPMHpPOBAHHE OW3HEC- | SNEKTPOIHEPTETHUECKOTO
YYETOM CTa[uil )KHU3HEHHOTO | MPOLECCOB M KOHIEMIMI PUCK-MECHEKMCHTA B 3aBUCHMOCTH OT | CEKTOpa, OM3HEC-TpOLEecCHl,
LUKIIa cTaauit JKU3HEHHOTO el JJIEKTPOIHEPTETHUECKOTO | KU3HEHHBIH IIUKIT
3JIEKTPOIHEPIETUYECKOTO npeanpustis. IIpu onpeseneHun CTpaTernd pasBUTHS KOMIIAHWH | NPEINPHATHS, CUCTEMA PUCK-
TIPeIPUATUSL HEOOXOAUMO TIPOBOJUTH OLECHKY PHCKOB OpTaHU3alMUd U ¢ | MEHEIKMEHTA,

IIPOU3BOJICTBEHHEIX aKTHBOB B 3aBHCHMOCTH OT JTala )KU3HEHHOTO | HPOHM3BOJCTBEHHBIC aKTHBEI
LMKJIA  OpraHu3alMd. ABTOPaMH  PAcCMOTPEHBI  OCHOBHbBIC

MOJNIOXKEHUsI ~ TI0  HMHTETPaJbHOH  OIEHKE  PHCKOB  Ha

JNICKTPOIHEPTETHUECKOM ~ IPEANPUATHH, a TakXkKe OIEHEHBI

OCHOBHBIC TIPEJIIOCHUIKH M BO3MOXHOCTH CO3JaHMS M BHEIPCHUS

HHTETPAJIbHON CHCTEMBI PHCK-MCHEIKMEHTa Ha MPEIIPHATHIX

JICKTPOIHEPTETHIESCKOTO KOMILIEKCA.

180 MonenupoBanue B paboTe mpencraBieHO MareMaTHYeCKoe MoAenupoBanue u | MaTtemaTuueckoe
HHTEHCH(UIMPOBAHHBIX YHCIICHHbIE  WCCIIENOBAaHUS  HHTCHCU(UKAMM  TEIUIOOOMEHA. | MOJEIMPOBAHHUE, YHCIICHHBIE
HOBEPXHOCTEH TeueHne XHUIKOCTH JaMHHAPHOE, TEIUIOOOMEHHBIN anmapaT THHA | MCCIICIOBaHUA,
TerooOMeHa Ipu «tpyba B TpyOe». IlomydeHsl 3Ha4YeHUs TMIPABIMYECKOrO | MHTEHCH(HKALMA,
JIAMAHAPHOM TEYCHUH CONpPOTHBIICHNS, koo dunuenta TEIUIOOTauH U | JTaMHHapHOE TeYEHHE,
BA3KMX TCIUIOHOCUTENIEH B TEIUIOTHAPOANHAMUYECKOH 3 (EeKTHBHOCTH paccMaTpUBaeMoro | TpaHc(opMaTOpHOE Maclo,
TEIUIOOOMEHHBIX annapaTax | TeIJI000MEHHOro amnrapara. TEIJIOOOMEHHBIN armnapar.

181 Bnuszue ynpTpa3sBykoBoi B pabGore nosyueHsl 3Ha4YECHUs AMHAMHYECKOH Bs3KOoCcTH Masyrta | Masyr M100, yneTpa3zBykoBoe
00paboTKu Ha M100. Bsi3koCTh Ompenensiach IpH TEIUIOBOM U yIbTPa3ByKOBOM | BO3ZACHCTBUE, TUHAMHYECKAsS
JIMHAMUYECKYIO BS3KOCTh BO3/ICHCTBUSX Ha Ma3yT. [losryueHbl 3HAYEHUS. SHEPTHHU AKTUBALUK | BS3KOCTh, JHEPIUIO AKTUBALIUK
Ma3yTa U Ha SHEPrHIo BSI3KOI'O TEUCHHUSI.

AKTHBAILlU BS3KOTO TEUCHUS

182 Terunonepenoc npu Teyenun | B paborte paccMoTpeHbl Ipolecchl Temionepenoca B pesepByapax | Pesepyap, monorpeparesb,
BBICOKOBSI3KOTO JKHAKOTO XpaHEHHs W IIOJOTPeBaTeNIIX IPH TEUEHHH BHICOKOBS3KOTO | TOIUIMBHOE XO3SICTBO,
TOIUIMBA B pe3epByapax XKHUAKOro TorumuBa. IlomydeHBI pacHpeneNeHHs TEIUIOBBIX M | BBICOKOBSI3KOE TOILIMBO,
XpaHeHUs U THPOAMHAMUYCCKMX  XapaKTEPUCTHK B pe3epByapaXx M | TEIUIOOOMEH, TMPOIHMHAMUKA.
IIOZOTPEBATEIIX B MIOOTPEBATEIIX JKUIKOTO TOIUINBA. IIpescTaBieHs! ONTHMAalbHbBIE
TOIUTUBHBIX XO3SHCTBaX YCIIOBHS XpaHEHHMs U IIO0TPEBa XKUIKOTO TOILIUBA.

T3C
183 Components information PURPOSE: The article examines modern information and | Functioning, components,

functioning and university
educational environment

educational environment of university. Literature analysis on the
research problem is conducted, chosen terminological apparatus is
established, significant information and educational environment
components are highlighted, and specifics of their application in
higher education are revealed. METHODS: Literature analysis
helps to establish an improvement in information technologies,
thus, leading to the formation of multidimensional information and
educational environment, that allows one to personify learning
process in accordance with the characteristics and preferences of
education subject, as well as serving as a guarantee for the
formation of required professional competencies. RESULTS: In this
study specific university information and educational environment
features are associated with an identical reflection of educational
and professional information and dynamically organized learning

process. Examples of practice-oriented tasks for training
organization using university information and educational
environment are provided. Information and educational

environment development ways are based on artificial intelligence
ideas application. CONCLUSION: The structural model of
components functioning in university information and educational
environment is described, and the mechanism of interaction
between its components is demonstrated. Finally, number of
conclusions regarding the potential of university information and
educational environment in educational activities implementation
and the possibility of interpolating the proposed ideas into related
fields of education are proposed.

information and educational
environment, university,
information educational
resource, information
technology, educational
information
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I/IHTBI‘paHI/IH JIOKQJIBHBIX
HHTEICKTYaJIbHbIX
DHEProCUCTEM: yCIIOBUA U
norygaeMble 3 HexTsr
(Integration of Local
intellectual power systems:
conditions and effects)

Onepreruueckas orpacib B Poccum u 3a pyOekoM MeHsSeTCS U
NEPEXOAUT Ha HOBBHIM OPraHM3alMOHHO-TEXHOJIOTUYECKUH YKIam,
OJHOM U3 KITIOUEBBIX KOHIETIIHEH KOTOPOro SBISIETCS MEepexon K
pacnpenencHHON dHepretuxe. OYeBHIHONH CTAHOBUTCS TEHICHIVS
CO3JJaHUS JIOKAJIBHBIX MHTEIUIEKTyalbHbIX 3Heprocuctem (JIMDC)
Ha OCHOBE pacIpe/elieHHOW TreHepauu a0 25 MBT u ux
UHTETpalUsl C PETHOHANBHBIMH JHEPrOCHCTEMaMU. B r
Hoocubupck Ha 6ase munu-TOL| «bepezoBas» mouHocThio 10
MBT co3gana nepsas koMmmyHanbHas JIMOC, obecneunBaromas
TEIUIO M DJJeKTpOocHaOXeHHWe ImoTpebuTeneil B KPyIHOM
MHUKpopaiioHe ropoja. B 2021 roay ocyuiecTBieHa HHTErpauus
nmanHor JIMDC ¢ perunoHanbHOM 9SHeprocucrteMoid. B nokmazme
MOKa3aHbI OCHOBHBIE d((EKThI, TOCTIKEHIE KOTOPEIX 00ecredeHo
unrerpauuedt JINOC, cpeau KOTOPBIX MOBBILIEHHE JOCTYITHOCTH,
OecriepeOOMHOCTH ~ DIEKTPOCHAOXKEHHMS U HWHBECTHI[MOHHOU
IPUBIEKATEIBHOCTH IPOCKTA PaCHPEIEICHHON JHEPreTHKH.

PacnipesieneHHas SHEPreTUKa,
JIOKaJIbHasl HHTEIUICKTyasIbHast
9HEProCUCTEMa, HHTETPALIHS,

a¢dexr, cucTema yrnpaBaeHus
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Substation model for testing
digital control system

The main goal is to create a existing 220/110/10 kV substation
primary equipment model based on the Matlab / Simulink PC for
testing the digital control system. The created model allows
simulating power system fragment operation various modes. Also,
the model is adapted to run on a real-time hardware and software
complex. Hardware and software complex allows converting a
digital signal into an analogue one corresponding to the current
transformers and voltage transformers secondary circuits. In
addition, the complex provides the ability to transfer data in
accordance with the IEC 61850 (GOOSE, SV) standard. Thus, it is
possible to simulate the digital substation functioning when
connecting real devices, check and investigate the substation control
system functioning both when transferring data via digital 1IEC
61850 protocols with a process bus and a station bus, as well as
using analog signals.. Methods: The Matlab Simulink software
package was used to simulate the existing substation primary
equipment. Results: The created model is supplemented with
specialized blocks and adapted for real-time launch on the hardware
and software complex. The model has the following features: -
issuing analog signals for connecting external interface devices
(AMU), relay protection and automation devices via analog circuits;
- reception / transmission of discrete status and control signals; -
data transmission using digital protocols IEC 61850; - control of
quality bits and the output signals themselves; - measurement and
registration of electrical parameters of the mode of operation of the
simulated power system; - monitoring and control of the simulation.
The calculation of the power system model in real time is carried
out with a sampling rate corresponding to 256 points per period.
Conclusion: In this work, the operating substation digital model
creation was considered, designed to calculate various circuit-mode
situations in real time. The model allows you to connect external
devices both by analog signals and with data exchange using digital
protocols IEC 61850 (GOOSE, SV). External devices, by control
actions means, can also influence simulations, change the existing
network scheme by HC means, exchange data with other devices
via a LAN. This approach can be used for setting up and checking
the functioning of relay protection and automation equipment that
support the IEC 61850 protocols, both individually and in
combination, before being installed on a real digital substation..

real-time hardware and
software complex, IEC 61850-
9-2, SCADA-System, real-
time simulation technology
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Ananus
KOHKYPEHTOCIIOCOOHOCTH
CHCTEM DHEpProCHa0KEeHHS
norpedurenei

B craTtbe npezacTaBiaeH aHaau3 KOHKYPEHTOCIIOCOOHOCTH OCHOBHBIX
JHEPrOHOCHUTENeH — TIPUPOJHOTO M CXKIDKEHHBIX Tra30B, HX
NPEUMYIIECTBEHHbIE  CTOPOHBI M HMEIONIMEeCs  HEeJOCTAaTKH.
[pennoxxeHo  peuieHHe YacTHOW 3aJa4d MO  CHAOXKEHUIO
HoTpeduTeNell  CKIDKEHHBIM TIPHPOIHBIM Ta3oM, pa3spaboTaHa
JIOTHCTHYECKasi ~ MOJeNb  ONTHMAIGHOTO  (DyHKIMOHHPOBAHUS
CHUCTEMBl TO KOMIUIEKCY: 3aBoj mo mnpousBoacty CIIIT —
notpeburens.  [lo  pesympraTaM — pacueToB  IPEIOKEHBI
PEKOMEH/AMK TI0 ONTHMAJBLHOMY paguyCy IOCTaBKH Ta3a H
ONTUMH3AIMU TPAHCHIOPTHOM cocTaBisionieil. B 3aBucuMoctu ot
TOJIOBOTO Ta30IOTPEOICHUS] KPUTHUESCKUH paguyc H3MEHSeTCs B
JIOCTaTOYHBIX OONbIIMX mpenenax — oT 40 mo 150 kM. DxoHOMUS
JUCKOHTHPOBAHHBIX 3atpaT mpu wucnons3oBanuu CIII' Oyzmer
YBEIUYMBATECS MO Mepe YOaJeHHs MOTpeOHTeNs OT HCTOYHUKA
razocHaOxenns. Tak, Hampumep, NpPH YOAICHAH KOHEYHOTO
notpedutenss Ha 150—200 KM OT HMCTOYHHMKA Ta30CHAOKEHUS
9KOHOMUSI COCTAaBUT mopsiaka 120 miH py6/roz.

DHEpProHOCUTENb,
CKMKEHHBIN NPUPOTHEIN ra3,
MIPUPOHBIN ra3, KpUTHIECKUH
paauyc neucTBus,
JIMCKOHTHPOBAHHBIE 3aTPAThI
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Kareropuu «BbI30B»,
«OMACHOCTBY, KYTPO3bI»,
«PHUCK» B TEOPHHU
9KOHOMHUYECKON
6e3011acHOCTH

Llenblo  HACTOSIIEr0 HCCICAOBAHUS SBISIETCS KOMILUICKCHOE
ucclieioBaHUE  0a30BBIX  KATErOpHH TEOPUM SKOHOMMYECKOH
0e30IaCHOCTH: «BBI30BY, «OIIACHOCTBY, «yrpo3ay, «pHCK». B crathe
yepe3  IPHU3MY  Da3UYHBIX  IOAXOJOB  yCTAaHABIIMBACTCS
COOTHOLICHHE M B3aUMOCBS3b 3THX KAaTErOpHi, JENaeTcs BBIBOJ O
TOM, 4YTO CMEIICHHE MOHSATHI «BBI30B», «OMACHOCTBY», «yIpo3ay,
«PUCK» HEJOIMYCTHMO, TaK KaK KaXJOMy M3 HUX OTBEIEHA CBOS
pOJb B IUIOCKOCTH 3KOHOMHYECKOH O€30IacHOCTH, OuYepueHHOU
TOYKAMH «OTCYTCTBHE HETaTHBHBIX BO3JCHCTBHIl» U «ymepo
9KOHOMHUECKOI cucTeMe». M3mokeHHOe BUIeHHEe Ha COOTHOIICHHE
paccMaTpUBaeMbIX TOHATUH MOXKET HOCITY)XHTb
METOMOJOTHYECKHM  IIOJCHOphEM B  H3YyUEHHH  BOIPOCOB
9KOHOMHYECKOIl 0€30IacHOCTH M HCIONBb30BATHCS B IPAKTHKE C
MHCTPYMEHTAJIbHBIX MTO3ULIHH.

DKOHOMUYECKast
6€301aCHOCTb, BBI30B,
OIACHOCTb, YTPO3a, PHCK,
yiepo.
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Bnusiane HapaboTku 1
BO3pacTa Ha MOTOK OTKA30B
aBTOMOOMIIEH

PaccMoTpeHO BiHMsHHE HApabOTKM M BO3pacTa Ha HaJEKHOCTBH
aBTOMOOMIIel. Pa3paboranbl oaHOGAKTOpHBIE U ABYX(haKkTOpHas
MOJIEJIM 3aKOHOMEPHOCTEH BIIMSHMS YKa3aHHBIX IOKa3aTeneidl Ha
mapaMerp II0TOKa OTKa30B aBTOMOOWIeH. IlpemaoxeHsl myTn
HCHOJIb30BaHMS MOJTy4EHHBIX PE3yJIbTaTOB.

Hapabotka aBToMOOMIIEH,
BO3PACT aBTOMOOMIICHH,
HaJIeKHOCTb, APAMETP
MIOTOKA OTKa30B, BEPOSITHOCTD
OTKa3a
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Optimization of the effect of
closed-center actuator valve
overlaps on oscillation

PaccmarpuBaercst HENMHEHHBIM THIPABIMYECKUH CEPBOMOTOP,
COCTOSIIMH M3 THAPOLMIMHIPA W OTCEYHOTro 30JI0THUKA. OTCeuHOH
30JI0THHK HMeeT MepeKphITus. [locTosHHAs BpeMEHH CEpBOMOTOpa
MEHseTCsl B 3aBHCHMOCTH OT IIOJIOXKEHHUS 30JIOTHHKA. BbImonHeH
pacyér SKBUBAJIEHTHON MOCTOSIHHON BPEMEHH TaKOro CEpBOMOTOpA
[P [O7laue Ha HEro TapMOHMYECKHX BO3MYLIEHUI Pa3HOH 4acTOTHI
W aMIUIHTYJbl. PaccMOTpeHBI cnoco0 ompesieneHHst IIOCTOSHHOH
BpPEMEHH CEpPBOMOTOpA B Mpelenax IEePeKphITUs U e¢ BIUSHHE Ha
YCTOHYUBOCTb CUCTEMbI PETYJIMPOBAHUS ITAPOBOI TYPOUHBI C TAKUM
CepBOMOTOPOM. PaccMOTpeHO BIMSHHE MEpPEeKpHINN Ha paboTy
CUCTEMbI PEryJMpOBaHus Npu Hanuuuu TpeHus B cucteme. LIEJIb.
Llenbio ucceoBaHuUs SBIACTCS ONTUMM3ALKS P PeKTa peaabHbIX
MEePEKPHITHI 30JI0THUKOB CEpBOMOTOPOB Ha KOJIe0aHuUs B CHCTEMaX
perynupoBaHusi MOIIHBIX mapoBbix TypomH. METO/Ibl. Meroxn
BBIHYXIICHHBIX ~ KoyeOaHMH  mpu  pacyére  HEIMHEHHOro
cepBoMoTOpa. [l onpezneneHus BO3MOXKHBIX aBTOKOJIEeOaTeIbHBIX
PeXHMOB B CHCTEME FNCIOJIb30BAICS METOJ TIapMOHHYECKOI
muHeapusauu.  PE3VJIBTATBI.  BeimonneHa — ontumu3anus
a¢derra peanbHBIX MEPEKPBITHI 30JOTHHKOB CEPBOMOTOPOB Ha
KoJeOaHUs B CHCTEMAX PErylIUpOBaHUS MOIIHEIX [TAPOBBIX TypOHH.
3AKJIFOYEHUE. [Noka3zana 3p}eKTHBHOCT HEKOTOPHIX METOLOB
[0 YCTPAaHEHHIO MM YMEHBIIEHHUIO aMIUIMTYIbl aBTOKONEOaHHH B
CHCTEMaX peryIHpOBaHHs MOIIHEIX ITAPOBBIX TypOHH.

Overlapping valve, time
constant, steam turbine,
hydraulic actuator
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IMapcuHr caiToB Kak c11ocob
HOCTPOEHUS
KOMITETEHTHOCTHON MOZEIH
IT-ciermanmcra

Abstract Given the active dynamics of the development of the
sphere IT, it is necessary to clearly understand the in-demand and
most competencies of the IT specialist today. The paper discusses
approaches to the automation of the construction of a specialist
model of this profile, in particular the participants of the sites as a
relevant way to collect information about topical vacancies in the
labor market, special attention is paid to the attention of the
competence model of the in-demand IT specialist, as well as the
algorithm of its construction (through site parceration) , the
effectiveness of this method is substantiated. The most significant
professional and personal characteristics of a novice specialist are
allocated. The software of an automated construction of an IT
model model with which is possible to collect and systematize
information about popular vacancies in the labor market, the
software product has simplicity and visibility and ease of use,
besides, it has a slight setting. The application of this approach
allows you to dynamically change the competence model of an IT
specialist to meet new requests from employers and make timely
adjustments to training programs. In the future, it is planned to
combine this approach with a survey of employers based on the
developed application to clarify the labor market request.

IMapcuHr caiiToB, peIHOK
TpPy/ia, KOMIIETEHTHOCTHAS
mojiens, IT — crienmanucr,
Python
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HckyccTBEHHBII HHTEIIEKT
B KJIMEHTCKUX cepBucax AO
«AtoMDHeproCObIT»

BHenpenue cucTeM ¢ MCKYCCTBEHHBIM MHTEIUIEKTOM B KIMEHTCKOM
cepBuce ¢ abdexkrom s OuzHeca. Kimentckue mudposbie
cepBuchl AO «AtoMOHeproCObIT». VIcKycCTBEHHBII HHTEIIIEKT B
KonrakT-nienTpe. BHempeHne cHCTeMBl BHJICOHAOMIONCHUS C
TEXHOJIOTHEH pacro3HaBaHus JuIl. BUpTyanbHBI MOMOIIHUK Ha
caiite AO «AToMDHeproCOBIT». Hurerpanus c
VHTennexTyanbHBIMU CHCTEMaMH y4eTa.

VIcKyCCTBEHHBIN HHTEIUIEKT.
KnueHtckue cepBUCHI.
VHTEIeKTyanbHbIe CHCTEMBL.
DHeprocObITOBast
JIeSATETHbHOCTD.
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Investigation of signals of
fault switching processes in
power lines

The traveling wave fault location method in power lines
experimentally records a wide variety of transient signals. The
method is based on the use of time delays in registering the onset of
a transient signal at different points in the network. These signals
are triggered by a variety of switching processes. For the practical
use of the information contained in the form of the resulting signal
of the transient process, it is necessary to investigate them using
models. The results of numerical simulation of switching signals in
the PSCAD / EMTDC software package are presented. A
comparison is made with the shape of the signals recorded
experimentally. An increase in the amplitude of the resulting signal
is shown as it approaches the end of the line. The transition of the
resulting signal into a quasi-sinusoidal form is shown. The
regularity of increasing the duration of the leading edge of the
traveling wave generated by the switching process is shown.

Fault location model
oscillogram transient process
traveling waves
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paspadorka
HMHTEIUIEKTYaJIbHOM
CHCTEMEI yJera
JJIEKTPOIHEPTHH B
Cupuiickoit ApaOckoit
PecryOunike.

B 3Toit cTaThe MBI HPEACTABHM OAMH M3 CIOCOOOB IOBBILICHUS
JIOCTYITHOCTH 3JIeKTpo3Heprun B CHUpUM, KOTOPBIH 3aKiIto4aercs B
YIAy4LICHUH HOTPEOJICHUS M PACHPEACICHHUs 3a CYET BHEAPCHUS
MHTEJUICKTYaJIbHBIX ~ CHCTEM HW3MEPEHHs C  MCIIOJIb30BaHHEM
reorpaduyecKux HH(POPMAIIMOHHBIX CHCTEM.

WHremnekryaipHas cuctrema
3JIEKTPOCTAHIINE
T'eorpaduyeckue naHHBIC.
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O0paboTKa JaHHBIX
LITATHO-U3MEPHUTENbHBIX
cuctem I'TY ¢ nenbro
MPOTHO3UPOBAHHS
TEXHUYECKOTO COCTOSHUS

B nacrosmeit pabore paccMaTpuBaeTcs CO3aHHE IPOTPAMMHOIO
KOMIIZIGKCAa ~ HOATOTOBKH  LITAaTHO-H3MEPSEMBIX  [1apaMeTpoB
ra3oTypOMHHOW  yCTAHOBKM C  LENbIO  ONpENeNeHus |
MPOTHO3MPOBAHUSA ~ TEXHHMYECKOro  cocTosHuA.  IIporpamMmmbIi
KOMIUIEKC BBIIIOJHEH Ha sA3bIKe IporpammupoBanus Python, mis
OIEHKM TEXHUYECKOTO COCTOSHMSI YCTAHOBKM HCIOJB3YETCS
KO3()(UIMEHT TEXHUYECKOTO COCTOSIHUSA 110 MOIIHOCTH. MomHOCTh
paccuMThIBaeTCI ~ METOJOM  DJHTalIbIMH 1O  IapaMerpaMm
IIEHTPOOEKHOTO HArHeTaTeNs NpHpOAHOro rasa. B kadectse
MCXOHBIX JJAHHBIX MCIIONB30BAINCH TapaMeTpsl, GUKCHpyeMble B
CHCTeMe AaBTOMATHYECKOIO YIPaBICHHA Ia30lepeKaulBalOIUIM
arperatoM. JIns IMOATOTOBKM JaHHBIX BHEAPEH aIrOPUTM
GunpTpaMM  HEYCTAHOBMBIIMXCS PEXKUAMOB C HACTpaMBaeMon
CTENEHbI0 (UIIBTPALIMH, W3Y4EHO €¢ BIMSHHE HA Pe3yJbTaThl
pacyera. Pabora komruiekca onpoOoBaHa Ha NPHUMEpPE BBITPY3KU
[IapaMeTpoB peaybHON Ta30TypOMHHOHN ycTaHOBKH 3a 11 MecsieB.
Jlns  ycTaHOBKM IPOBEJEH AaHAIM3 HMCXOIHBIX HAHHBIX, HX
¢dunapTpanya, pacyeT MOIIHOCTH M OIpe[eleHHe TEXHUYECKOro
cocrosHus. 1o pesynprataMm pacyeToB OTMEUEHO PE3KOE CHIKEHHE
Koo dunneHTa TexHUUeckoro cocrosiusA. IlpoBenéH aHanu3
BO3MOXKHBIX ~ IPUYMH  MAJEHHA  TEXHHYECKOIO  COCTOSHHS
ycranoBkH. C IeNb0 yIydmIeHHs HPOTPAMMHOTO KOMILIEKCa
IpeUIOKEH aJlTOPUTM IIOUCKAa HETOUHOCTEH B MCXOAHBIX JAHHBIX,
UL KOMIIGHCAIlUH KOTOPBIX TpeOyeTcsi OSKCIEPTHBIH aHamus.
CdopmynupoBanel  TpeGOBaHMS K MHHUMAIbHOMY Habopy
UCXOOHBIX  JAaHHBIX MO  JOCTOBEDHOTO  OMNpEIENeHUs U
IPOTHO3HPOBAHMUS  TEXHHYECKOTO COCTOSHMS  Ta30TypOHHHON
YCTAHOBKM IO JAHHBIM INTaTHO-W3MEPHUTENBHBIX CHCTEM B
YCIOBUSIX DKCILTyaTalllH.

T"a3oTypOMHHEIE YCTaHOBKH,
TEXHHYECKOE COCTOSIHHE,
rapaMeTprdecKast
JMarHOCTHKA, HAJIeKHOCTB,
[IPOTHO3UPOBAHUE
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HpHMeHeHHe TIpsAMoro
arepruoan4eCKoro
YIIPABJICHHS IS
pa3paboTku
OBICTPOIEHCTBYOIIETO
perynsTopa Toka
(Application of a direct
deadbeat control technique
to the design of a fast-
response current regulator)

The paper presents a fast-response current regulator on the basis of
a buck DC-DC converter using a direct deadbeat control technique.
The large signal mathematical model of the closed-loop current
regulating system is established in the form of difference equations.
A direct deadbeat control is implemented using a linearized model
of the closed-loop system with an I-controller in the feedback. The
control signal generated by the I-regulator is supplemented by a
linear combination in the form of the product of the deadbeat
controller coefficients by the first differences of the system
variables. In order to make zero roots of the characteristic
polynomial, the coefficients of the deadbeat controller are
calculated based on known control actions and disturbances. In this
case, the spectrum of the matrix of the system of linear equations
remains zero for all covered perturbations. The results of
computational experiment obtained for dynamical operation mode
under large disturbances at the source and load sides show a high
efficiency of the proposed deadbeat controller. Simulation results
compared to a typical Pl-controller show the improvement both in
response time and overshoot. For small deviations from equilibrium
state, the deadbeat controller provides a maximum dynamic
performance. In case large deviations, the deadbeat controller
provides good stability of the closed-loop system and dynamics
close to the theoretical maximum. The transients in the designed
current regulator described by the third-order system of difference
equations converge practically after three steps even under large
perturbations when the nonlinear properties manifest themselves.

PerynﬂTop TOKa, MIMPOTHO-
HUMITyJIbCHas MOIYJIALINA,
npeoOpa3oBaTenb
TIOCTOSTHHOI'O HAIIPSIKEHUS,
anepuONYECKHI PETyIATOP,
CHCTEMa yIIPaBJICHHUS,
OBICTpOEliCTBHE,
MepeXOAHBIN Mpoliecc
(Current regulator, pulse-
width modulation, DC-DC
converter, deadbeat controller,
control system, fast-response,
transient)
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Ipumenenue miaThOpMsI
Arduino 1y pa3BuTHs
NPAKTHYECKUX HABBIKOB
CTYZACHTOB B
ABTOMATH3ALMH 1
poOOTOTEXHHKE

HccnenoBaHbl COBPEMCHHBIE M HMHHOBALMOHHBIC HHCTPYMCHTBI
MPAKTHYECKOr0 00y4eHHs CTYACHTOB. BBINOJIHEH CpaBHHUTENbHBIN
aQHAIM3 MPAKTUKYMOB M J1aOOpaTOpHBIX pabOT Ha peaTbHOM
o0opynoBaHMM ¥ JIaOOpaTOpHBIX  CTEHAAX, HPHMEHEHHs
KOHCTPYKTOPOB M TPEHAKEPOB, TEXHOJOTUH  BUPTYyaIbHOMN
peampHocTH  ®  3D-mewatm i oOyweHus.  OmpepeneHsl
JIOCTOMHCTBA ¥ HENOCTaTKU, IIEPCICKTHBEI PAa3BUTHS JIAHHBIX
o0pa3oBaTelbHbIX HMHCTPYMEHTOB. B pabore paccMOTpeHbl U
MIPOAHAIM3UPOBAHBl HPOEKTHl CTYACHTOB, pEalM30BaHHBIE C
noMomiblo  miathopmbl  Arduino. TlpoBemeH anHamu3 xoma U
pe3y/IbTaTOB peaM3allui JaHHBIX NPOeKToB. OOOCHOBaH BbIOOP
wiathopMbl Arduino JUIs peau3ayy MPOSKTOB C IEIbI0 PA3BUTHS
[PaKTUYECKUX HABBIKOB CTYICHTOB B  aBTOMATH3alUH H
poboTorexHuke. [IpuBeIeHO CpaBHEHUE ¢ aHAJIOraMK U Pa3IUYHbIE
MHeHus. [IpenoxeHsl IpUMeps! BO3MOXKHBIX 3a/1ad UL Pa3BUTHS
MIPaKTUYECKHX HABBIKOB CTYACHTOB C HCIIOJIH30BAHHEM ILIAT()OPMBI
Arduino. J[lawHple 3amayd MPEAYCMATPUBAIOT BO3MOXKHOCTh
ONBITHOI OKCIUTyaTallMH pPa3pabOTaHHBIX HPOTOTHIOB M HUX
JaNbHEHITyI0 MojepHu3amuio. JlaHHBIH MOAXOX, KOTAAa caM
CTyAEHT  IONB3YeTCs  pEe3ylbTaTaMH  CBOEro  IPOEKTa,
JIONIOJIHUTENBHO ~ IOBBIIIACT MOTHBAIMI0O U 3(P(HEeKTHBHOCTH
oOyueHuss cryfgeHTa. CpemaHsl BBIBOABI O  JOCTOHHCTBAX
mwiarpopmbl  Arduino ais peanuzaudd y4eOHBIX HPOEKTOB MO
aBTOMaTH3aIMu M poboTu3anuu. IIpuBeneHsl HHQOPMaMOHHEBIE
HCTOYHHKH 110 padote ¢ miatpopmoii Arduino. BrissieHs! 6apbepsl
U PUCKH, IPEUIOKCHBI ITyTH PEILICHHUSL.

ABTOMaTH3aLNS,
POOOTOTEXHUKA, KOHCTPYKTOP,
Arduino, oOpa3oBaHue,
JHEPreTHKa, NPaKTHKa
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Onpenenenue
MEPUOANYHOCTH
TEXHUYECKHUX BO3IEHCTBUM
Ha MOJIBMXKHOM COCTaB IpU
BEIOOpE CTPATETHH €ro
HCTIOB30BAHUS

HanexxHocTh  aBTOMOOWIISL — sIBIISIETCS.  OJHHM W3 OCHOBHBIX
IIapaMeTpoB B KOMILIEKCE ITOKa3aTelnell, XapaKTepu3yIOIIHX ero
KaueCTBO M TOTOBHOCTh K BBIXOJY Ha JIMHHIO I BBIOJHEHUS
NepeBO3KH. B 3aBHCHMOCTH OT YCIIOBHMH pBIHKA JUIS BIaJeibIeEB
TPaHCIIOPTHBIX CPEICTB BO3MOXKHO HECKOJIBKO OCHOBHBIX CHTYyaIHit
¢ BbIOOpOM cTpaTeruii paboThl M, COOTBETCTBEHHO, C PEIICHUEM
3a7a4d 110  ONpPENCNEHHIO  IIEPUOAMYHOCTH  TEXHHIECKHX
BO3JeiCTBHI Ha INOABIDKHOW COCTaB IIpU BHIOOpE CTPATETHUH €ro
HCHOJIb30BaHMSI.

TpancropT, aBTOMOOWIIB,
CTpaTerus, pecypc,
ONTHM3aIHA
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Komnsrotepaoe
MOJIETHPOBaHHE
PErHOHaIbHO
aanTHPOBaHHOMN
(hoToameKTpUIeCcKOi
9JIEKTPOCTAHIHU B
CYIIECTBYIOIIEH cUcTeMe
JNEKTPOCHAOKEHUS

C  menmpl0  HCCNENOBAHHMSA  PETHOHANBHO  aJalTHPOBAHHOM
(DOTOAIIEKTPUYECKON IIEKTPOCTAHIINK TIPOAHATU3UPOBAHBI JaHHBIC
0 TeMIIepaType ¥ MHCOJISILMU JJIs ropoja AHrapcka, paspaboTaHa
KOMIIBIOTEPHAsi MOJENb B IporpaMMHoM komiuiekce MATLAB,
KoTOpast  JaeT BO3MOXKHOCTb HCCIIe10BaTh OCHOBHBIE
XapaKTEPUCTHUKH pabOThl (HOTOAIEKTPUUECKON HIIEKTPOCTAHLUH B
3aJlaHHBIX MOTOAHBIX M TreorpadUyeckux ycloBWsx.  Monensb
MO3BOJISIET HCCIIEN0BAaTh OCHOBHBIE BBIXOJHBIE MAPAMETPHI, TaKUE
KaK: MOILIHOCTb, BbIpa0aTbiBacMas HaOOpOM IaHeseH, CyTOUYHbII
rpauK BBIPaOOTKH 3JIEKTPOIHEPTHH, TpadHKH 3apsna, paspsana u
HampsDKeHHs OaTaped 3a 3aJaHHBIH IPOMEXKYTOK BPEMEHH.
IMpennoskenHass Mojemb, peaau3yionas METOM JJIEKTPOCHA0KEHHUs
NpHEeMHUKAa B  TPAJWIMOHHOW CHCTEME 3JIEeKTPOCHAOKEHHs
COBMECTHO c COJNHEYHBIMU (hOTODITEKTPHIECKIUMH
9NIEKTPOCTAHI[HAMHY, II03BOAET MHHHMH3UPOBATh KalUTalIbHbBIC
3aTpaThl ¥ WCHOIB30BAHME IOJIE3HBIX IUIONIA/iel, IOBBICHTH
KauecTBO 9JIEKTPOCHAOXKEHUsI U yMEHBIIMTh OTPHIATENbHOE
9KOJIOTHYECKOE BO3eHCTBHE HCTOUHUKOB YHEPIUH.

®doroanekTpuuecKas
ANEKTPOCTAHIIHS,
peruoHaIbHas afanTaIys,
MOJICTIHPOBaHHE,
JNIEKTPOCHAOKEHUE
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Hcnonbs3oBanue
0TpabOTaHHBIX HEPTIHBIX
COpOEHTOB B PETHOHAIBHOM
snepreruxe Use of waste
oil sorbents in regional
energy

The aim of this work was to reduce the burden on the environment
by using environmentally friendly technologies to obtain high-
calorific fuel. The method of liquidation of emergency spills of oil
and oil products using sorbents of organic nature is considered. The
use of waste oil sorbents of organic nature as secondary energy
resources at energy facilities makes it possible to solve the issues of
energy efficiency and energy conservation, which are currently a
priority for all sectors of the national economy. A comparison was
made of the prospects for co-firing traditional fuel and spent oil
sorbents in low and medium boilers. The results of experimental
studies were obtained on the change in ash content, volatiles yield
and combustion heat, depending on the amount of saturated sorbent
in the total balance of solid fuels when they are co-fired. Based on
experimental studies, fuel economy and prevented environmental
damage to the atmosphere and soil are calculated

OHeprocOepexeHue, co6op
pa3nuBOB HETH, HAMITYYIIUE
JOCTYIIHBIC TEXHOJIOTHH,
6I/IOT01'UII/IBO, COBMECTHOC
CKHMI'aHUEC, CHUKCHHUC
BeIOpOCOB Energy saving, oil
spill collection, best available
technologies, biofuels, co-
firing, emission reduction
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200 ComnHe4Hast CyIIMNKA IS Boumm nmposenens! Oolnee qeTanbHbIe HCcaenoBaHU d(G(HEKTHBHOCTH | AJbTepHATHUBHAS SHEPIHUs,
CEIIbCKOX03SMCTBECHHBIX COJIHEYHOI'0 KOJUIEKTOpa B 3aBUCUMOCTH OT YyIjla HaKJIOHa H COJTHCUHBIH KOJIIEKTOp, CYIIKa
npoaykrtos (Solar dryer for OPHEHTAINH, PACCUUTHIBATUCH KOA((HUIIHMEHTH! IOIPABOK, KOTAA | CEIbCKOXO3SHCTBEHHBIX
agricultural products) MPOUCXOJUT OTKIOHCHHE OT ONTHMAJIbHOH OPHEHTAIMH M YIJia | IPOXYKTOB, COTHEUHAS

HakJIOHa. B 3Toil craThe moka3aHbl OpUrHHAIbHAS KOHCTPYKLMS M | CYLIMJIKA, IIPOLIECC

6onee > heKTHBHBIC IPUHIHIIBI PAOOTH! COIHEYHOH CYNIMIKH AT | IPeoOpa3oBaHUs COMTHEUHOH
CEIIbCKOXO03SIHCTBEHHBIX TIPOAYKTOB. Bnaroaapﬂ 3TOM CHCTEME OHEPIruu B TEILIO

MOXXHO HE TOJbKO Ooiee 3(p(HEKTUBHO HCMONB30BATh COIHEYHOE

H3IIy4YCHUE, HO " KOJIHYECTBO TCILIA, HaxogAanerocs B

060pyI[OBaHPH/I, paHee HArp€TOM COJIHEYHBIM U3ITYYCHUEM.

201 OnruMainbHOe yIpaBieHne Jnst undpoBHU30BaHHON aBTOHOMHO# CHCTEMBI 3JIEKTPOCHAOKEHHS, | DIEKTPOCHAOKEHUS,
(POBU30BAHHON ucrons3yromeil  moHmkaromue — TpaHchopmaropsl ¢ PIIH, | Tpanchopmarop, norepsh
aBTOHOMHOM CUCTEMOM OCHALEHHOM OBICTPOACHCTBYIONUMH KOMIIEHCHPYIOIIUMHU | TPaHCIIOPTa, MOLIHOCTb,
3JIEKTPOCHAOKEHUS 110 YCTPOHCTBAMM IUIABHOI'O PEryJIMPOBAHUS PEAKTUBHOM MOIIHOCTH | cTaTW4ecKas yCTOWYMBOCTD ,
KPUTEPUIO MUHUMYMa pa3paboTaH aNrOPHTMBl YINPABICHUS IIapaMeTpaMU PEXUMOB | AWHAMHUYECKasl yCTOHYHBOCTB,
TIOTEPH TpaHCIIOpTa pa60TI>I CHCTCMBI. Peanmaunﬂ TIPEMIIOKEHHOTO ajJropurma Ha[lé)KHOCTL.
3JIEKTPOIHEPTUU obecrieynBaeT JKCIUTYaTallHI0 CHCTEMbI JJIEKTPOCHAOKEHHS C

MUHHUMAJIBHBIMU MOTEPAMHU TPAHCIIOPTA BJICKTPOIHEPIHH. Cucrema
06na;[aeT JOCTAaTOYHBIM 3aIlacomM CTaTHYECKOH U ,I[PIHaMH‘IeCKOfI
YCTOHYMBOCTH, U HAJIEKHOCTH PaOOTBI.

202 Meroauka pacyera IIpuBomutcst  MHXKEHEpHas  MeToauKa  pacyera  rogoBoro | KoHeunsblii morpebureb,
SKOHOMHYECKOM S3KOHOMHYECCKOT'O S(b(beKTa C YUYETOM IOBYX q)aKTOpOBZ CHHXKXCHHEC HaJAC)KHOCTh
3 HEeKTUBHOCTH CPEeCTB HEJIOOTIYCKa KOHEYHBIM MOTPEOUTENIEM M M3MEHEHHE aBapUHHOIO | 3JIEKTPOCHAOXKEHUS,
TOBBILIECHUS HAJIGKHOCTH npobera omnepatMBHOW Opuraasl HpU BHE3ANHBIX MeEpepbiBax | onepaTUBHAs Opurana
JJIEKTPOCHA0KEHUS 3JIEKTPOCHA0KEHUS
KOHEYHBIX OTpeOuTeNnen

203 [poruosupoBanue The article is devoted to the problem of increasing the heat transfer | Ororuienune 3nanuii,
TeIuIonepeiayn B capacity of section radiators in building heating systems at low | cekiuoHHbBIe pagraTopsl,
CEKIMOHHBIX panaTopax temperatures of heat transfer fluid. This problem, as follows from | Temmonepenarormas
OTOILICHUS the publications analysis, can be solved by increasing the flow rate | mouHoCTB, IPOrHO3UpOBaHUE

and creating pulsations of heat transfer fluid in sectional radiators. | teronepenaun,
However, the potential of these methods is realized partially. In this | myascupyroruuii pesxum.
regard, the purpose of this paper was to develop a method for
predicting heat transfer power, which takes into account the number
of radiator sections, the connection scheme of sectional radiators,
the nature of heat transfer fluid movement. It is based on the
experimental dependences of the temperature difference on the flow
rate for a particular type of device. The technique is based on
analogies of the topological equations of the thermal subsystem in
relation to the electrical one. Knowing these components for one
section of hot water radiator you can find the input resistances for
the entire radiator and according to it for a specific flow rate of the
heat transfer fluid and heat transfer capacity. The algorithm is
implemented on the example of a 12-section hot water radiator
Rifar Base 500 at two temperatures (55.2 °C and 62.4 °C) and a
heating agent flow rate from 60 I/h to 360 I/h. To achieve the
standard heat transfer capacity in stationary mode at given
temperatures, it is necessary to increase the flow rate of the heating
agent: for one 12-section radiator, respectively, 1.6 and 1.2 times;
for two 6-section ones by 1.2 times; no increase in flow is required
for three of 4-section radiators. The use of pulsating mode at
frequencies from 0.5 to 1 Hz provides a decrease in the flow rate of
heat transfer fluid for the 12 and 4 section radiators, respectively, by
30 % and 100 % in relation to the required one.
204 Modeling the properties of In this work the effect of neutral shadowing force on dusty plasma | Dusty plasma, cryogenic

dusty plasma under
cryogenic conditions via 3D
Molecular Dynamics
Method

properties under cryogenic conditions was investigated. The data of
computer simulation by the method of three-dimensional Molecular
Dynamics Method are presented. It is found that the additional force
has a strong effect on the structural properties of cryogenic plasma.
Radial distribution function was calculated for various coupling
parameters, screening parameters. A significant deviation of RDF is
observed with an increase in neutral shadowing force, which also
varied. With a cutoff radius rcut = 1, no changes in RDF were
observed, which is a consequence of the fact that the force has no
effect at small distances of the cutoff radius.

condition, neutral shadowing
force
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Monitoring the congestion
of urban public transport
system for the possibility of
introducing the crowd-
shipping delivery in
Bratislava

The aim is to study the congestion of urban passenger transport in
the historic part of Bratislava for the possibility of introducing the
crowdsourcing technology. The visual methods of examination are
used in the work. According to the results of the study, data were
obtained on the congestion of urban passenger transport and its
distribution by hours of the day at the entrances to the historic part
of the city. The obtained results indicate the possibility of using
crowdshipping technology in peak periods when traffic is not
maximum. The peak traffic load is observed on the routes passing
through the Slovak National Uprising (SNP) square in direct
downtown of the city, from 8 am to 9 am and from 4-6 pm in the
evening, and from 7 am to 8 am in the morning and 5-6 pm for the
routes passing through the SNP bridge across the river Danube.
Based on this data and method technological schemes of delivery
goods in particular hours can be developed. Transport policy and
regularities for local government in Bratislava during the day could
be established in case of apply new deliveiring technology.

Urban public transport,
crowdsourcing, visual study,
passenger flows,
crowdshipping
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Assessing driver fatigue
during congestion in urban
areas using ECG

The research paper analyse the level of stress and functional state of
the drivers in urban traffic congestion. The model comprising of
influence of traffic congestion on the functional state of the average
driver, allows us to predict changes to the driver’s state depending
on the age, the duration of the traffic congestion and initial state
prior to congestion. The value of the initial functional state affects
the driver’s functional state during his/her stay in a traffic
congestion in different ways. The rising of tension during staying in
traffic jam is 10-12% after 7-10 minutes. The research uses system
analysis for data analysis; electrophysiological methods in
determining the functional state of the driver and mathematical
statistics methods were used during the development of model for
analysis of the functional state of the driver.

ECG, driver, age, driving
duration, functional state
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New method for probability
demand estimation in
residential zone

The paper proposed a method for demand assessment of retailer in
residential zone. Implementation is made in one of the consumer’s
zone. The algorithm for determining the margins of the service zone
of retailer was established. 11 retailers were included in it. The
established zone was divided into 10 districts. An origin-destination
(O-D) matrix of the probability of visiting retailer in this zone was
estimated. The probability of visiting retailers according monetary
and none-monetary factors was estimated. The regression models of
purchase process parameters were established. The purpose is to
develop a method for demand estimation of retailer in the
residential zone including end-consumers behavior, retailers
parameters, and their surrounding

End-consumers, Method,
Residence, O-D matrix,
Probability
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Pazpabotka
MHOT'OCIIEKTPAILHOTO
nHTEp(EpeHIN-OHHOTO
(unpTpa u ero npumeHenue
B pUOOpax KOHTPOJIS
9HEPTreTUYECKUX YCTAHOBOK

Onucan OpPUIMHAIIbHBIN MHOT'OCHEKTPAJIbHBIN
uHTep)EPEHIIMOHHBI  (GHIBTP, MMO3BOJSAIOIIHNA  OJHOBPEMEHHO
BBIJIETATE HA0Op pa3sNMYHBIX JUIMH BOJNH TPH MajeHUM HA €ro
MOBEPXHOCTh IIHPOKOTO CHEKTpa M3MyYeHHs. OTOT 3ddekrt
CEeNeKIMU UIMH BONH IOCTHTAeTCs IIyTeM COCAUHEHUS MEXIy
co60if N IMIMHAPUYECKNX ONTHYECKHX dIeMeHToB. Ha GokoBbie
MOBEPXHOCTU KaXKIOTO 3JIEMEHTAa HAHOCAT HHTephepeHIHOHHOe
MOKpBITHE,  oOecleunBaiomiee  BblIeNeHHEe  (QHKCHPOBAHHBIX
obmacteif cmekTpoB  m3nmydenus. HabGop — mmimHIpHUEcKnMX
3JIEMEHTOB MPEACTABIsAET c000i eauHbI onTHyeckuit Oiok. Ha
OIMH M3 TOPIOB ATOro OJIOKAa HaHECEH ABYXMepHbId pactp. C
MOMOIIBI0  pacTpa (OPMHPYIOT JIH(PAarupOBaHHEIE CBETOBBIC
IIyYKH, KOTOpBIe MafaloT IOJ Pa3sHBIMU YIJIAMHU Ha dJIeMEHTapHbIE
TOpIIEBbIE MIIOIAIKH MHOTOKOMIIOHCHTHOTO HHTEP(HEPEHIIHOHHOTO
¢dunbTpa. Kaxnslid audparnpoBaHHBIA MyYOK NPH MPOXOXKICHUH
ONTUYECKOr0 3JEMEHTa HCIBITBIBAET MHOTOKpPAaTHBIC OTpPasKeHHs
BHYTPHU Ka)kKIOTO 3JIeMEeHTa ¢ HHTep(epeHIINOHHBIM MOKphITHEM. B
pe3ynbTare 3TOrO sdpdexra Ha Jpyrom TopIe
MHOTOKOMIIOHEHTHOTO (DHJIBTPa BBIICISIOT HAOOp CHEKTPaIbHBIX
obmacTeif, = COOTBETCTBYIOIIMX  pa3HBIM  [UJIMHAM  BOJIH.
MHorocneKTpanbHelii  MHTep(EpPEHIIMOHHBIN  (UIBTP  Haimer
MPUMEHEHHE NPU CO3JaHUH MPUOOPOB KOHTPOIS dHEPreTHIECKUX
YCTaHOBOK M CHCTEM Ha OCHOBE KOTepEHTHOH ONTHKH H
rojorpaum.

MHOrocneKkTpanbHbli,
uHTEp(HEPEHIMOHHBIH,
(IIBTP, CIIEKTpaNIbHEIE,
XapaKTEePUCTHKH, TPUOOPHI,
KOHTPOJIb, SHEPTETUUECKHE
YCTaHOBKH, CHCTEMEL.
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Orenka 3¢ QeKTHBHOCTH
(yHKIMOHMPOBAaHUS
CHCTEMBI BOAUTEIIb-
aBTOMOOWIIB-TIOpOra-cpesa
B TOPHBIX YCIOBUSIX ITyTeM
MOJICITHPOBAHHMS IIPOLIECCOB
9HEpProoOMeHa.

Oynkruonupoanue cucreMsl BAJIC B TOPHBIX  YCIOBHSX
XapakTepu3yeTcsi U3MEHEHHeM €€ MapaMeTpoB B IIHPOKHX
mpezenax M rnojgdac HempeackasyeMbiM obpasom. HeobxomumocTs
oneHk (yHkiuoHupoBanus cucteMsl BAJIC ¢ y4yerom BIUSHUS
Oosnprioro uncna haxTopoB Ha (opMupoBaHue ee 3PPEKTUBHOCTH
IyTeM MOJIEIIMPOBAHMS TPOIIECCOB 3HEProoOMHa mpHoOpeTraer
OCTpBIi XapakTep.

Cucrema BAJIC,

3¢ EeKTHBHOCTD, BOAUTENbD,
ABTOMOOWIIb, KapbepHast
JI0pora, OKpY’Kaloll[asi Cpesia.
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Logistic-Hierarchical Model
of the Isotropic
Heterogeneous Turbulence
HOI‘PICTI/IKO-I/ICpapXPI‘IeCKaﬂ
MO/IEJ b U30TPOITHOM
HEOJHOPOJIHON
TypOyJICHTHOCTH

IIpeactaBneHa Mozaenb HM30TPOINHON HEOJHOPOIHOW ABYMEPHOM
TYpOYJICHTHOCTH OCHOBaHHOH Ha JIOTHCTHYECKOM OTOOpa)KCHHH.
Mopens yuuThIBaeT HarpeB rasa 3a c4eT TypOyleHTHOro TpeHus. B
IPEUVIOKCHHOH  MOZENMH TypOYISHTHOCTH BBEACHO IIOHSTHE
THIOTETHYECKOH  0DOCOOJEHHOH ~ CTPYKTYpsl ~ HOTOKa — —
TpaHcopManuonHoil TypOynentHoi Tpyoku (TTT), ma xoTopoi
IPOUCXOIUT TpaHC(hOpMaIUs TypOYICHTHOH PHEPTHU OT HyJIEBOTO
3Ha4YeHUs JO  MAaKCUMaJbHOrO (HACBILEHUs), OIPEIEIsIEMOro
pexuMoM U MacmrTabom TeueHus. bokosie mosepxuoctH TTT
HENPOHMIAEMBI JUIS JKHIKOCTH, HO HPOHMIAEMBI JUI IIepenadu
sHepruu, u, Kpome Ttoro, TTT wMoryr ObITh yHpyrumu u
MO/BEPIKCHHBIMH ~ CTy4alfHBIM ~ H3MEHEHHSM TI€OMETPHYECKHX
mapaMeTpoB. YCpeIOHeHHOoe TypOyneHTHoe Teuenne B TTT
SIBJISIETCSI OZTHOMEPHBIM, a TEIIO)H3UYECKUE XapaKTePUCTUKU ra3a
B obveme TTT mnocrosumsl. IlpennoskeHa cucTeMa ypaBHEHHH
H30TPOITHOH IeTepOreHHOi TypOyJICHTHOCTH JUIS CKMMAeMOro rasa
MO3BOJISIET ONPEEIUTh OO0 AUCCHIALMU TypOYJIEHTHON dHEPrHu
32 CYeT MHOIOMACIITA0HOTO HEPapXUYECKOTO  pacHIUpEHHs
IpeCTaBICHHOH MOJIENH.

JlorucTuueckoe 0TOOpakeHue,
TpaHc(hopMaLOHHAs
TypOyneHTHas TpyOKa,
JCCUIIANys TypOyIeHTHOH
IHEPruu
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TToBblieHuE
9KOHOMHUYECKON
addexTuBHOCTH
3JIEKTPOCHAOKEHUS
OTJaJICHHBIX U TOPHBIX
paiionoB TapKHKHUCTaHA

B cratke  mpeAcTaBIEHO — MHOBBILIEHHE  JKOHOMHYECKOH
290G (EKTUBHOCTH JJIEKTPOCHAOXKEHUST OTHAJCHHBIX U TOPHBIX
paiionoB TajxukucraHa. B Hacrosiiee BpemMsl TEXHOJIOTMH
BO300HOBIISIEMBIX ~MCTOYHHUKOB 3HEPIMH MOTYT 3HAYHMTEIBHO
HOBBICUTH  3(P(EKTHBHOCTh  HCIIONB30BAaHUS ~ PECYPCOB  IIpU
HPOM3BOJCTBE AJIEKTPOIHEPIUM M O00JANAIOT IMOTEHILMAIOM IS
YIIOBJIETBOPEHHS I7100aJILHOTO CIIPOCA HA 3HEPTUI0. ITO 0COOEHHO
BEPHO IS TPYAHOIOCTYIHBIX U TOPHBIX paiioHOB. IIpemmaraercs
IPOBECTH  CPAaBHUTENBHBII  aHAIM3  HX  DKOHOMHYECKOH
9 HEKTHBHOCTH IJI peaNU3alUU MPOCKTOB JHEPrOCHAOKEHUS C
y4eToM KakK YHCTO OKOHOMHYECKHMX IIOKa3aTeled, Tak W
HaJEeKHOCTH  pabOTBl  THIPODJIEKTPOCTAHIMH. B  KauectBe
HCTOYHHKA SHEPrHH MpEIJaraercs HCIOIb30BaTh HeOobIINe
IIOTOKH. B cTaThe Taroke mpencTaBieHbl IPoOJIeMbl, BO3HUKAIOIIHE
IOpH  pealM3allii  IIpe[araeMod  CTPYKTYphl, B  OCHOBHOM
CBSI3aHHBIC C YKOHOMHYECKOH 3(()EKTHBHOCTBIO M OKYIaeMOCTBIO
IPOEKTOB 10 BHEAPEHUIO MHHH-THAPOIJISKTPOCTAHIMH, a TaKxkKe
IIYTH UX PEIICHUSL.

Munu-I"2C, HHBECTHILIMH,
YHCTas IPUBEICHHAS
CTOMMOCTb, OKYIIaeMOCTh
MPOEKTA, AITOPUTM OLICHKH
3¢ PEKTUBHOCTH

212

Db dexTuBHAL COMHEUHAS
CyHIHJIKa B CEJIbCKOM
xossiictee (Efficient
agricultural solar dryer)

CyliecTByeT OrpoMHBI MpoOen B HCIOIb30BAHUM COJHEYHOI
SHEPIUH JUI CEeNIbCKOXO3SHCTBEHHBIX IIENeH, XOTS JTOT CEKTOp
OoJsiee Ha/IGKEH ISl aJbTEPHATUBHOW SHEPreTHKH. B 3TOM ciyuae
paspelB B JHEPronoTpeOIEHUH BBI3BIBAET CaMyl0 OOJbLIYIO
TII00AbHYI0 TPOOIEeMy CErOIHSIIHEr0 THS — TOJNOJ BO MHOTHX
cTpaHax. HeBO3MOXHO yBeIMYHTh MOJIE3HBIE IOJSA HACTONBKO,
HACKOJIBKO MBI XOTHM, H DECypcOB HE XBaraeT, HO C Ipyroi
CTOPOHEI, HaceJIeHHe OBICTPO pacTeT. MIMeHHO odToMy Kaxkasre 30
JIeT CIOpoC Ha NPONYKThl NHTAaHHs yABaHBaeTcs. lccremoBaHus
MOKAa3bIBAIOT, YTO JUIS YBEJNMYEHUS NOTpeOiieHus numu Ha 1%
HEoOXOIMMO  yBEIMUYHTH TOTpebneHme osHeprum Ha  2,5%.
[IpunuMas Bo BHUMaHHE BCE BBIIIECKAa3aHHOE, NIPU BUHTHIIALMU U
CYIIKE  CEIbCKOXO3SIMCTBEHHBIX  IPOAYKTOB  HEOOXOIHMO
HCIIONB30BATh YHCTYIO AIbTCPHATUBHYIO YHEPTHIO 03 KaKUX-IH00
pecypcoB, a He cojHIL@A. B 3Tol crarthbe Oyner Moka3aH HPHHIMIT
paboThl KOJUIEKTOpa B (opMe IIapa, KOTOPBIH OTIMYACTCS OT
TPaJUIVOHHBIX KOJUIEKTOpOB. Iledb MamMHEI — IIOBBICHTH
9 (EeKTUBHOCTE W CHU3UTH H3HOC, YIPOCTHTH HCIIOIb30BAaHHE H
CHU3HUTH NMOTpebIeHne dHeprul U MouHocTu. Bee cmenudukanum
HaIpaBJIeHbl Ha JOCTIKEHNE OCTAaBICHHBIX Ielell 1 3amad. Takum
o0pa3oM, KOJUIGKTOp HMeeT CIeAyIoI[He XapaKTePUCTHKH:
okpyrias ¢gopma mo3posisieT coOMpaTh BCIO BOSMOXHYIO MPSIMYIO
pacCesHHYIO CONHEYHYI0 paJualyio B TeUeHWE [HS; HOBBIH
0a30BBIIl  KaydyKOBBI MaTepmal, W3 KOTOPOTO H3TOTOBIICHA
KpBIIIKA, B OTIMYHE OT IIONMATHIECHA YBEIHYHBAET CPOK €ro
CITy’)KOBI B HECKOJIBKO pa3; yCTaHOBJIEHHBIE TPYOBI C PEBEPCHBHON
apMaTypoil  MOBBIIAIOT  0E30MACHOCTH  TEXHOJOTMYECKOro
mporecca; HaKOHel, HaXOIACh BBICOKO Haj 3eMiel, SKHBOTHBIE U
HAaceKOMBbIE HE MOTYT ITOBPEAUTH MAIIUHY, YIPOIIAET YCTAHOBKY U
UCTIONB3YeT BCIO IUIOMAb (IOBEPXHOCTH), 3aMEHssT HMAaCCHBHOE
YKpBITHE Ha aKTHBHOE YKPBITHE. DKCIEPUMEHTHI MOKa3alld, YTO
KIIJ storo komrekropa cocrasisier 0,6 / 1, 4To sIBISETCSl OYSHBb
XOPOIIUM ITOKa3aTeIeM.

AJbTepHaTHBHAS YHEPIHUS,
COJIHEYHBIN KOJUIEKTOP, CyIIKa
CEeJbCKOXO035HCTBEHHBIX
MPOJYKTOB, COMHEYHAsI
CYLIMJIKA.
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BepostHOCTHBII aHAIH3
6€301acHOCTH NIpH
9KCILTyaTalllH IIOACTAHIIUH
JNIEKTPOCHAOKEHUS C
ITOMOILIBIO HEHPOHHOI ceTH

B cratbe as1s HPOBEICHMS BEPOSITHOCTHOTO aHani3a 0e30MacHOCTH
HOJICTAHIIMH SJICKTPOCHAOKEHUS TIPEUIOKEHO IIPUMEHHUTD CUCTEMBI
HCKYCCTBCHHOTO ~ HHTC/UIGKTa HA  OCHOBE  HCKYCCTBCHHBIX
HEHPOHHBIX ~CETeil, TEeHETHYECKUX aIrOPUTMOB, OKCIIEPTHBIX
CUCTEM HeueTKoM Joruku. CocraBieHa CTPyKTypa HEHPOHHOW ceTH
BEPOSITHOCTHOTO aHamM3a 6e30macHOCTH MO/ICTAHINH
9NIEKTPOCHAOKEHHUsI, KOTOpasi MO3BOMSieT 3(G(EKTHBHO BBISBIATH
aBapuiiHple (AKTOPHl M MOPHHITH HEOOXOJUMYIO JKCTPEHHYIO
Ppa3paboTKy KOPPEKTUPYIOLIUX Mep, HAIPABICHHBIX Ha [OBBIICHHE
6e30macHOCTH paboThl OACTAHIUH IEKTPOCHAOKECHHSL

BeposiTHOCTB, aHaH3,
MOJICTaHLUS,
3JIEKTPOCHAOXKEHUE,
HelipoHHas ceTb, ,
6€30MaCHOCTb.
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Mozenb MOHUTOPUHIA U
JIMATHOCTUKHU
9HEPreTUYECKOro
000opy10BaHUs

PaccmaTtpuBaercsi  3amada  MOHMTOPHHTAa M JAMArHOCTHKH
9HEPreTUYECKOro 000pYNOBaHMS, PE3YJIbTHPYIOIHE HapaMeTphbl
KOTOPOW BBIYUCIISAIOTCS Ha OCHOBE BXOIHBIX IapaMETPOB ITyTEM
BeruncieHuil. Jlrobas cucTeMa MOHHMTOPHHTa  (IHATHOCTHKH)
COIEpXUT B cebe OImpeneleHHOe KOIMYECTBO H3MEPUTENBHBIX
KaHaJIOB, HEOOXOIMMOE MJIs OCYLIECTBICHHS CBOHMX (YHKIHIL.
BboixonHol napaMerp KOTOpO#, BEIYUCIISETCS KOCBEHHBIM IIyTEM Ha
OCHOBaHHU MPSIMBIX U3MEPCHHH.

O06paboTKa TaHHBIX,
JHEPreTHYECKoe
000opy10BaHKE, TMarHOCTHKA,
MOHHTOPHHT, H3MEPUTEIbHbBINH
KaHaJ
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PazpaboTka meToauku
ATMPOKCUMAIHH
3aBUCHMOCTH MOLIHOCTH
BETPOIIIEKTPOCTAHILIHH OT
BHEIIHHUX
METEOPOIIOTHYECKIX
(haxropos

Lenbio paboTel sBsieTcs pa3paboTKa Pa3iUYHbIX METOAUK
aNMpPOKCHMAIMU 3aBHCHMOCTH MOIIHOCTH BETPOAIEKTPOCTAHIIUN
(B2C) OT BHEIIHUX METEOPOJIOTHYCCKHX (DAKTOPOB U OMPEAEICHIE
Hanbosee dGPEeKTUBHON METOAHMKH, KOTOpasi Oymer obecrnednBaTh
HHU3KYI0 IIOTPENIHOCTh  alNPOKCHMAallM  3aBHCUMOCTH  IIPH
COXpaHEHUH HEBBICOKOI BBIYUCIMTENBHONU CIOXXHOCTH, C y4eTOM
OrpaHHYEHHOCTH  O00BbEMa  PETPOCHEKTHBHBIX  JaHHBIX U
OrpaHMYEHHOTO KOJIMYECTBA HE3aBUCHMBIX BEIUYMH (IPH3HAKOB).
Metonsl: [l mpoBelieHHs BBIYHCIUTENbHBIX 3KCIEPHMEHTOB IO
aNMpPOKCHMALMU  3aBUCUMOCTH  HCIOJB30BAICS  IIPOrPaMMHBIH
xomiiekc Matlab. Pesynbrate: B paMkax BEMHCIHTENBHBIX
9KCIEPUMEHTOB OBLIO PACCMOTPEHO LIECTh METOAUK IIOTydYEHHMS
aNMpPOKCHMHPYIOIHUX 3aBUCUMOCTel. CyTh KaXJOro 3KCIEepUMEHTa
CcBOAWJIACH K  IOJYYEHHIO  OJHOW  WIM  HECKOJBKHX
aNMpPOKCHMHUPYIOIUX 3aBUCHMOCTEH IO 00yd4arolluM [JaHHBIM,
pacueTy IIPOrHO30B 110 TECTOBBIM JAHHBIM, CPABHEHHIO IIPOTHO30B
¢ (paKkTHUECKIMY 3HAYCHUSIMH U OLICHKE IT0Ka3aTelel 0T peITHOCTH
mporuo3oB. Haubonee dS¢dexTuBHON METOOMKONH OKa3aiach
ANMpoKCHMAaNus 3aBUCUMOCTU MoliHocTH BOC ot ckopocTu BeTpa
mo 16 HampaBieHHSM BeTpa C IPHUMEHEHHEM MeTofa OWHOB.
3aKiroueHue: Tonyuennas METOMKA ANNPOKCUMALUK
3aBHCHMOCTH MOIIHOCTU BETPOINIEKTPOCTAHIMU MOXET OBITh
HCIIONB30BaHA  JUII  KPAaTKOCPOYHOTO M ONEPAaTHBHOIO
nporHo3upoBanuss MomrHoctd BOC, 4yro mo3Bonut obecnedyuTb
sdpdekruBayio pabory BIC Ha phIHKAX JJIEKTPOIHEPIHH U
MoIHOCTH. [TOBEIIIEHNE TOYHOCTH NPOTHO3UPOBAHUS MOIIHOCTH
BOC rakke mMOBBIIAET M HAIESKHOCTh 3JIEKTPOCHAOKEHUS
9HEPropailOHOB C BBICOKOH YCTaHOBJIEHHOW MoIHOCThI0O BOC 3a
cuer Gonee dPPEKTUBHOTO TIIAHMPOBAHUSA PEKIMOB PabOTBI 3THX
JHEPropaioHOB.

[Iporuo3upoBaHue MOIHOCTH
BETPOAJICKTPOCTAHIIUH,
PerpeccruonHble MozeNH,
Meron 6unoB, O6paboTka
JTaHHBIX, OUIBTPALHS
JaHHBIX, MaTeMaTnyecKkoe
MOJICTHPOBaHHUE,
BerpoanekTpocranuuu,
B0300HOBIIsIEMbIE HCTOYHUKA
SHEPTHUH.
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OCHOBBI HAYYHOTO
MCCIIEIOBAHNS
€CTECTBEHHBIX BOJJOEMOB B
KaueCTBE BO30OHOBISIEMBIX
HCTOYHHKOB SHEPIHH

Jnst addexTHBHOrO 3HEpProcHabKeHHs MOTpeOHTeNeil BaKHO
CHIDKEHHUE 3aTpaT Ha ToTpednsemMyro 3Hepruro. CHIKEHHe 3aTpaT
BO3MOXHO  3aMEUICHHEM  JOPOTOCTOANIMX  TPaJHIMOHHBIX
HCTOYHUKOB, Ha 0a3e OpraHMYECKMX BHUJOB TOIUIMBA ITyTEM
HCTIOJIb30BaHMS BO300HOBIIAEMOI SHEPIHH. B CTaThe
paccMaTpUBAaeTCsl SHEPTHs €CTECTBEHHBIX BOJOEMOB, KaK OJMH M3
MEPCNEeKTHBHBIX ~ BHIOB  BO300HOBIsieMoi  sHeprum.  Jlna
5Q(pEeKTUBHOTO €€  WCIONB30BaHMA  HEOOXOAMMa  OIEHKa
MOTEHIMana  THAPOdHEPreTHYECKUX  PECypcoB  Ha  OCHOBE
CHCTEMHOT'O HCCIIEIOBAHHS. Ioxazana HEoOX0AMMOCTh
UCCIICZIOBAHMS W OIEHKA MOTCHIMAIBHBIX, TEXHWYECKHX W
SKOHOMHYECKUMX  THAPOIHEPIeTUYECKUX  PECypcoB  ITyTeM
pa3paboOTKH METOJ0B, TEXHOJOTMM M TEXHHYECKHX CPEJICTB IO
HCIIONB30BAHUIO JHEPIHH ECTECTBEHHBIX BOJOEMOB HAa OCHOBE
B3aMMOCBSA3H MEXK/y 37IEMEHTaMH CUCTEMBI U UX MOKa3aTenei.

Cuctema HeprocHa0XeHus,
BO300HOBIIAEMAst SHEPT S,
TpaJu-1IMOHHbBIE HCTOYHHKH,
OpraHUYeCcKOe TOILIHBO,
3aMeIIeHHe YHEPTOPECyPCOoB,
€CTECTBEHHBIN BOJIOEM,
CHCTEMHOE HCCIIe/10-BaHHe,
THIPOSHEPreTHIECKUI

pecype.
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217 Methods for assessing the The annual increase in the number of conventionally propelled | ABromoGumu ¢ gBuUraTexIMU
economic efficiency of vehicles worldwide naturally increases both the need for fuel | Buyrpensero cropamnus,
different types of transport: resources, which in turn are non-renewable sources of energy, and | BomopoaHOe TOmINBO,
problems and solutions / contributes to the environmental degradation associated with | ramoroo6ioxenue,
Merousl OLEHKH emissions into the environment. Solving these problems largely | tpancnoprasie cpencrsa,
9KOHOMHUYECKOIT depends on the mass use of both electric and hydrogen fueled | sxonommueckas
s dexTuBHOCTH vehicles. The article proposes a comprehensive model for assessing | a¢ddexruBHOCTS,
HCHOIIb30BAHUS the economic efficiency of using vehicles with internal combustion | snexrpomoGuIn
TPaHCIOPTHBIX CPEICTB engines, electric cars and hydrogen fuel vehicles. The model makes
Pa3IMYHOTrO THUIIA! it possible to substantiate the feasibility and efficiency of using
npobuiemsl 1 1yTH peutendst | various types of vehicles. A comparative characteristic of the main

advantages and disadvantages of using different types of vehicles in
modern economic conditions is presented. In addition, the
methodology of tax incentives for individual economic agents in the
operation of vehicles with different types of engines is developed.
This methodology makes it possible to reduce the amount of tax
payments in terms of transport tax for enterprises and organizations
of various forms of ownership and types of activity in case they
switch to the use of more environmentally friendly vehicles.

218 PeueBble TEXHOIOTUH B PaccMoTpeHsl BOIPOCHI pacno3HaBaHHsi peyd npu oOydenun | VHTemiexTyanpHOe
O6y‘ICHI/IPI OII€paTUBHOI'O ON€PaTUBHOI'O II€pCOHAJIa TOPOJACKUX PEIBCOBBIX TPAHCIIOPTHBIX yopaBJICHHUE, HeﬁpOHHBIe
TI€pcoHaIa TOPOACKUX CUCTEM C LEJIbH aBTOMATHU3alMU IIporecca 06y‘-l€Hl/lﬂ U OLCHKH CE€TH, paCclO3HaBaHUE pE€UH,
PEJIbCOBBIX TPAHCIIOPTHBIX HaBBIKOB oOyuaemoro. Ha mpumepe MeTpomojuTeHa MPUMEHEHBI | Iiybokoe oOydeHwe,
CHCTEM Ppa3iinIHBIE METOMOJIOTUU pacCIlO3HAaBaHUA pPEYU I 06p8.60TKI/I FOpOHCKOﬁ peHLCOBHﬁ

ayano COOOIIEHMH MEXJy MOE3IHBIM JAUCIETYEPOM M JPYIMMH | TPAHCIOPT, METPOIOJIUTEH,
paborHukamu U ciyxk0amu. OmucaH MOJAXOA K PELICHHIO 33/1aud | 00y4eHHE OIepaTHBHOIO
Knaccmbm(aunn KOMaH[J OUCHIETYEpPA B YCIIOBHUAX OI'PaHUYCHHOI'O IepcoHajia

o0beMa JaHHbIX.

219 OmnpeneneHue MecTa Mynsrudasueie  JIDII nomydaror Oonbinoe pa3BuTHE B cTpaHax | MynbTHdasHas TUHUSL
TIOBPEXKIACHUA HA Bocrounoit Asmm u EBpOl’[I:I n3-3a HeO6X0£[I/[MOCTI/[ S3KOHOMHH DJIEKTpoIepeaaYH,
MYIbTU(A3HBIX U teppurtopun i tpacc JISIL Ipu skcruyatanuu JISIT BO3HUKAIOT | ompezesieHne Mecra
MHOTOLICITHBIX JIDIT TIOBPEXKACHUSA — KOPOTKHUE 3aMbIKaHUSA U 06pI:IB TIpOBOJIOB. Ilo TIOBPEKIACHUS,

YCJIIOBUSAM SKCIUTyaTallU MECTO ITOBPEKIACHUST (MH) JOJIKHO OBITH MaTeMaTHu4YeCKasa MOJICIIb
HalJieHo: BHayaje IPOrHO3HOE, 3aTeM peasbHoe Ha MecTHocTH. | JIOII, a3Hbie KOOPIUHATHIL.
OTCyTCTBy}OT METOAUKU W IIPOrpaMMHOC obecrieuenne JUTA

pacuerHoro onpenenerus MII (OMII) wa wMmynsTudasHEIX H

MHoronendeix JIDII OmnucaHna MaTeMaTHyecKas MOJEIb H

IporpaMMHoOe o0ecrieueHre, KOTOpble MO3BOJIIOT onpenenuts MIT

Ha MHorompoBoguoi JIOII um ompenemuts MII ¢ BbIcOKOH

TOYHOCTBIO, 3a CUYeT MaKCHUMaJIbHO BO3MOKHOTI'O yuera

ocobenHocTel mapamerpos JIOII.

220 Bnusuane apaMeTpoB HpPIBOZ[SITC}I PE3YIbTAThL MATEMaTH4YCCKOI'O MOZCIINPOBaHUS MaremaTnueckue MOJICIIN,
BKJIIOUCHUIT ¢ 000J104KOl Ha | (HOPMUPOBAHUS OCTATOYHBIX BHYTPEHHUX HAIPSHKEHUH HA IPUMEpE | OCTATOYHOE HAIpsDKEHHE,
HaIMpsHPKEHHOCTb COCTOSHUSA Tpex@)amoffl CprKTypHOﬁ MOJC/IH MOJIMMEPHBIX KOMITO3UITHOHHBIX TIOJIMMEPHBIC
HOHI/IMCpHOﬁ MaTpHIlbl B MaTepualioB. HOKa3aHO, YTO HE3aBHUCHUMO OT OpUEHTALIUU MOJICKYJI KOMITO3UITMOHHBIC MaTEpHaJIbL
JUCIIEPCHO-apMUPOBAHHOM nmoaumepa B KpUCTaJIUTaxX o OTHOILICHHUIO K JacTUuIe
TIOJIMMEPHOM HAaIIOJIHUTECIIA, BO3HUKAKOT OCTaTOYHBIC TCXHOJIOTUYCCKHE
KOMITO3UITHOHHOM HaIlpsHDKEHU, KOTOpBIE MoryT TIpUBECTU K CHHUXXCHUIO
Martepuajie MEXaHUYCCKUX XapaKTCPUCTUK BCel KOMIIO3UIIHH.

221 Mathematical simulation of Mathematical simulation of the wind farm in Sorochi Gory, | Wind turbine, turbine,
the wind farm in Sorochi Republic of Tatarstan, Russia. The purpose of this study is to | configuration, gross, energy,
Gory, Republic of Tatarstan, | estimate the power output for different wind turbine configurations, | Siemens, Vestas, and
Russia. by using the WindFarmer analyst software, the gross energy output | Largewey.

is calculated, the experimental results are given and it is concluded
that according to the wind speed results in accordance to the power
curve, the power output is above the threshold.
222 Technical and economic Energy flow problem (EFP) mathematical model foundations are | Technical and economic

model of electrical energy
transmission

considered. EFP allows simulating the leading technological
process of power grid activities — electric energy (EE) flow
transport and distribution. EFP scope of application is described:
power losses and balances calculation, technical losses evaluation
and non-technical losses localization, unreliable EE measurements
identification, and metrological characteristics of EE measurements
by calculations. The use of state estimation and observability
theories methodological approaches perform energy metering
systems development optimization, additional meters installation
and provide observability and redundancy criteria numerical
assessment. Based on EFP, a subsystem for calculating and
1070deling107 financial and economic indicators of grid activity
has been developed. The developed energy-cost flow model relates
the technological parameters of the EE transmission process with
the economic indicators of this process. It imparts to estimate the
total and specific cost of EE transmission to all grid nodes.

model, energy flow problem,
AMR, AMI, energy flow
distribution, nodal tariff, cost
flow distribution, losses,
energy measurements, state
estimation
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223 CrpykTypa HeiipoceTeBoi PaccmaTpuBaeTcss HOBBI MOAXOJ K ONpemeNcHHIo (akTHdeckoro | Mupexc TeXHHYECKOro
MOJIEIH OLICHKH HHJIEKCa TEXHHYECKOTO COCTOSIHHS OOBEKTOB 3JIEKTPOSHEPIeTHKH M HX | COCTOSHHUS, METOAMKA, OTKa3
TCXHUYCCKOI'O COCTOSAHUA O60pyI[0BaHI/I$I, 000CHOBAHHBIIH H€06XOHI/IMOCTI)IO nepexoga Ha 060py;[013a}m51, HAIC)KHOCTD,
DJIEKTPOTEXHUYECKOT'O nmoaxoa K YyHpaBJICHUIO OGLBKTaMI/I, Ipu KOTOPOM TEXHUYECKOE BECOBOI1 KOE)(l)(bI/II_II/IeHT.
00opy10BaHMs B o0CIly)KMBaHHE, BBIBOJ M3 OKCIUIyaTallMM, PEMOHT, 3aMeEHa,

DJIEKTPOOHEPTETUIECKUX TIEPEBOOPYKEHUE U MOACpHU3ALUA IPOU3BOAATCA Ha OCHOBAHHUHN

CHCTEMaxX. 3HAHMS IT0Ka3aTeJICH TEXHUYECKOTO COCTOSHHUS 060py[[0BaHI/I$I n
IIPOrHO30B €0 U3MCHEHUA € YYETOM Pa3BUBAIOLIUXCA TeH,EleHLLHﬁ.
B crarbe mpuBeneHa Metonuka onpenenernss UTC obopynoBanus,
HpI/IBeZ[eHI)I TIpUMEPBI pacue€Ta, Ha OCHOBE BECOBBIX MoKa3aTelen
(QYHKUMOHANBHBIX ~ Y3JOB  BBIKJIIOYATENS,  IOATBEPIKAAIOIINE
BO3MOXHOCTb NPHUMEHCHHUSA €€ Ha [PaAKTHKE. HOJ’IY‘ICHHLIC
sHauenus UWTC MOTyT OBITh HCITOJIE30BaHbI JJIs1 OTIPEACIICHUS
rnokasatesieil 0e30TKa3HOCTH OOOpYHOBaHUS U IIAHMPOBAHUS
Meponpusituii mo TouP.

224 Ponb Texnonoruun «big Bonpiune naHHble Kak (EHOMEH OKa3bIBAIOT CHIIbHOE BiusHHE Ha | Big data, maTepHer Berueid,

data» B OKOHOMHUKE M J)KM3HH | OM3HEC U COLHMANbHYIO JKH3Hb MHOTHX Jrogeid. Pomp u | oOpaboTka JaHHBIX,
BO3MOYKHOCTH OOJIBIINX JAaHHBIX TIPOAOJDKAKOT pacTu MO MEPE WHHOBAIIUH,
YCWICHHS BJIHUAHUA KOMIIBIOTEPHBIX CUCTEM Ha BCIO ACATECIBHOCTH NpeAnPUHUMATEIBCTBO.
mozeil Ha mianere. IlocnenHee Bpems Ha pbIHKE Bce Oosblie
CTAaHOBHUTCS «YMHBIX» Bemeﬁ, Bemeﬁ, BBINTOJIHAIOIIUX ITPUBBIYHBIC
U HY)XHbIC JUII HAC MaTepuajbHble (QyHKIMH, HO CONCPIKAIIUX B
ce0e yNpaBisIOLIME KOMIIBIOTEPHI, MO3BOJSIOLIME YPE3BbIYANHO
pa3H006pa3PITI) Hux IIOBCJICHUEC, YIy4munuTh BO3MOXHOCTH
B3aMMOJIENCTBUS C HUMH.

225 DEVELOPMENT OF A In the article, based on a control automatic, a logical part of the | Control automatic, circuit,
CONTROL SYSTEM OF A | control system of a reversing valve converter with a natural current | frequency, current-parameter
REVERSING external characteristic is developed, which is called a current- | converter, commutation, valve
CONVERTER BASED ON | parameter converter, which is a parametric current source that | converter, trigger
A CONTROL converts a system of three-phase emf. Into the system of three-

AUTOMATIC phase currents, to the output of which controlled valve sets are
connected; the automatic graph is synthesized, which ensures the
implementation of the main operating modes of the converter; basic
logical equations are obtained; a schematic diagram of the
automatic has been developed; the materials considered in the
article can be used in the practical design of power supplies for
consumers of electrical energy.

226 TexHuueckas u PaCCMa’I‘pI/IBaIOTCSI OCHOBHBEIC IyTH TIOBBIIICHUS YpOBH: HOBBII.HGHI/[S, YPOBEHb
9KOHOMHYECKAs unteviekryansHocty - ACYTII TOC, mnocTpoeHHbIX Ha 0a3e | MHTEIUIEKTYalbHOCTH,
1esecoo0pa3HOCThb COBPEMEHHBIX MIPOrpaMMHO-TEXHUYECKUX KOMILIEKCOB | KPUTEPHUH, IOAXOMIbL,
HUHTEIUICKTyaJIu3alluu OTCUECTBEHHOI'0  ITPOU3BOJACTBA. PaCCManI/[Ba}OTCH OCHOBHBIC 3¢)qJ€KTHBHOCTB, TOSTAITHBIA
ACVYTII TOC MOAXOAbl M KPUTEPUM OLIEHKH YPOBHS MHTEIUIEKTYaJbHOCTH | HOAXOJ,

uepapxuueckun  nocrpoenHod  ACYTII TOC. IlpuBomurcs | MHTEIUIEKTyalu3alys,
MCTOI[I/IIIBCKI/H\//I IIOJAX0 OIECHKH TEXHUYECKON M DKOHOMHUYECKOM TIEPCIIEKTUBHBIC HAITPABJICHUS.
addexTuBHOCTH " 1eJIECO00PAa3HOCTH MOBBILICHHS

HMHTEIUIEKTYalIbHOCTH OTAeNnbHbIX (yHKimMd ACYTII nu ACYTIL

TOC. B nenom. IlpeioxkeH Mo — STalHBIM NMPUHIMI Ipolecca

uHTEIUIeKTYyanu3auun  coppeMeHHsix  ACYTII.  Onpenenenst

OCHOBHBIC Hanboee TICPCIICKTUBHBIC HarpaBJICHUA

nHTrennexTyansHoctH ACYTII coBpemennsix TOC, B ToM 4ncie ¢

1apo-Ta30BbIMU YHEPrOOIOKAMHU.

227 IIpumenenue merona Ha ocnoBe merona rpaHMyHBIX MHTErpaibHbIX ypaBHeHuit MI'MY | Ilnockas 3amada ynpyrocTH,
TpaHUYIHBIX 3JIEMEHTOB IJIs1 (Me’roz{a TpaHUYHBIX 3II€MCHTOB) paccMaTpuBarOTCAd IUIOCKHE METO I'PaHUYHBIX 3JIEMEHTOB,
pelIeHus MIOCKON 3aa4n 3a1ayn  Ae(OPMHUPOBAHMS KIMHA W KPIOK-BAJMKA, KPIOK-BAIMK | JehOpMHpOBaHUE KIMHA U
YIPYTOCTH HCIIONB3YeTC B aBUAlUMU Ul CHCTEMBbl  OTLENa IpH | KPIOK-BAalUKa, TPEYrOJbHUK,

JIeCAaHTHPOBAHUH TPy3a. S0P

228 Ob6ocHoBaHHe mepexoaa OT Pemenue  3amaum mepexoiaa  OT «korenpHm3anumy K | Temmoduxars,
«KOTCJIBbHHU3AIINN» K <<Tenno<1)m<aunm> TIO3BOJIUT TIOBBICHUTH 3(1)(1)6KTI/IBHOCTB KOTCJIIbHU3aIusA, MI/IHI/I-TBH,
«rermroduKanumy pon3BoOACTBa 3Heprun. OJHNM W3 PelIeHHH, SBISAETCS MepeBox | SHepro3(deKTHBHOCTS,

OTONMTENBHBIX KOTeNbHBIX B MuHH-TOL], rae Haubonee
3 }EeKTUBHBI Ta30TYpOMHHBIC M Ta30NOpIIHEBBIC TEXHOJOTHH. B
pabote TpeAcTaBIeHa pa3paboTaHHAas MeTOAMKA BhIOOpa ¥
PAmKHPOBAHHS OTOIMTENBHBIX KOTENBHBIX; BBEIOOP CTPYKTYPHI H
COCTaBa OCHOBHOTO T'€HEPHPYIOIIETO 3JIEKTPHUYECKYIO U TEMIOBYIO
sHepruro obopynoBanuss MuHH-TOL. Bakuedmryro poib Hrparot
rpa¢MKu ¥ COOTHOLICHHS SJIEKTPHYECKOW W TEIUIOBOW Harpysok,
aHaJIn3 KOTOPBIX JIEKUT B OCHOBE ITPE/UI0KEHHOH MOJIENH.

KOTCHEpalusl, yAeIbHbIi
pacxo/| TOILIHBA, CTPYKTYpa
TeHepalyH, COCTaB
TeHepaLyH.
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OI_ICHKB. TIOBBIIICHUA
Hecyllel ciocoOHOCTH
TPyHTa IPU NPUMECHECHUU
00BEMHOI Te0000I0YKH
T'eobokc Ha caabbix
ocHoBaHUsAX B LleHTpanbHO#
SIkytuu. Assessment of the
increase in the bearing
capacity of the soil when
using the geobox on weak
foundations of the Central
Yakutia.

B nmoxmame paccMOTpEHBI BOHPOCHI IIOBBINCHHS —HECYIIeH
CIOCOOHOCTH TPyHTa NP NPUMEHCHUH 00BEMHOM Ie0000I0UKH Ha
crmabbIX OCHOBaHMAX. Ha OCHOBe pe3ynIbTaTOB  IIOJEBBIX
HCCIIeJOBaHUI OIIpe/IeIIeHBI (H3UKO-MeXaHHIECKHE
XapaKTePUCTUKA TPYHTOB  HACHIIM M OCHOBAHMS 3EMIISTHOTO
MOJIOTHA, KOTOpbIe CTall OCHOBOH JUIi MAaTeMaTHYEeCKOro
MOJICTIMPOBAHHUS U OLIEHKH HecyIleil ClIOCOOHOCTH IPYHTa HACHIITH.
B nmporpammubix komiuiekcax GeoStab u Geo 5, Ha ocHOBe MeToIa
KOHEYHBIX DJJIEMEHTOB U PE3yJbTaTOB IIOJEBBIX HCCIETOBAHUI,
MOCTPOEHBl IU(POBBIE MOJENM HACHIIEH C NPUMEHEHHEM
00bEMHOM  re0000JOYKM Ha  CJaboM  OCHOBaHHM.  JlaHbI
PEKOMEH/IalMK 10 TNOBBIICHHIO HECYIel CIIOCOOHOCTH TpyHTa
3eMJITHOTO IIOJIOTHA AaBTOMOOWIBHOW JOpOrH, paboTarommx B
CJIOJKHBIX IPYHTOBO-T€OJIOTMYECKHX YCIIOBHSX.

ABTOMOOWIIBHAS TOPOTA,
HACBIIb, 3eMJITHOE TIOJIOTHO,
00BbeMHast Te0000I0UKa,
MOJICTIMPOBAHHUE, HECYILAs
CIIOCOOHOCTB.
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AHaM3 noTepb MOIHOCTH
METOJIOM ajipecHoCTH /

Allocation of power losses
in the distribution network

Ha mnpumepe peanbHOro Tpex(a3HOro deTbIpeX MPOBOIHOIO
(bn/:[epa HCCJIEAOBAHbI BO3MOXKHBIC IIOAXOABI K OLEHKE IIOTEPH
AKTMBHOW MOIIHOCTM BTOPUYHOM paclpelesuTe]bHOW  CeTH.
[pounnrocTpupoBaHa BO3MOXKHOCTh Pa3/IENIeHUs! IMOJHBIX OTEPh
MOIIIHOCTH B CE€TH MEXKIY (ba3HI)IMPI opoBoJaMu U HeflTpaI[LHLIM
[POBOAOM, TOJNBKO MEKIY (Da3HBIMH TMPOBOJAMH, MEXIY
NOAKITIOUEHHBIMH K (azam  moTpedOurensmu. VccnenoBanue
BIINSTHUSA HCC6aJ’IaHCMpOBaHHOCT[/I (1)213HI;IX Harpysoxk Ha NOOTEpU
MOIIHOCTH II0Ka3ajo, 4YTO B HaUMEHee HarpyxeHHoil (¢a3ze
MIPOUCXOJUT MAKCHMAJIbHOE YBEIMYEHHE (Pa3HOrO HAIpPsHKEHUS
OTHOCHTECIIBHO HeﬁTpaJ'IBHOI‘O npoBoaga n MaKCHMAJIbBHOC
YBEJMUYCHHE TI0TEPb, @ B HaHOOJIee HATPY)KEHHOI (ha3e IPOHCXOAUT
CHWXCHHUC HAIPSHKCHUA HW YMCHBUICHUE MOTEPh MOIIHOCTH. /
Possible approaches to assessing active power losses in the
secondary distribution network are investigated using a real-world
three-phase four-wire feeder as an example. The possibility of
distributing total power losses in the network between phase wires
and neutral wire, only between phase wires, and between consumers
connected to phases has been illustrated. The findings of the study
on the effect of unbalanced phase loads on power losses indicate
that in the least loaded phase, there is a maximum increase in phase
voltage relative to the neutral wire and a maximum increase in
losses, while in the most loaded phase, there is a decrease in voltage
and a decline in power losses. TpexdasHas HH3KOBOJIbTHAs
JNIEKTPUYECKasi CeTh; HEeCOATaHCHPOBAHHOCTH (Ha3HBIX HATPY3OK;
HUHTCIJICKTYaJIbHBIC CUETYUKH, norepu MOIITHOCTH, METOQ
anpecioctn /| three-phase low-voltage electrical network;
unbalanced phase loads; smart meters; power losses; contribution
method

TpexdazHas HU3KOBOJIbTHAS
DJIEKTpUIECKast CETh,
HecOalaHCHPOBAaHHOCTh
(a3HBIX HATPY30K;
HUHTEIUICKTYaJIbHBIC CUETYUKH,
IIOTEPU MOILHOCTH; METOJ
aznpecuoctu / three-phase low-
voltage electrical network;
unbalanced phase loads; smart
meters; power losses;
contribution method
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MonenupoBanue u
IUTaHUPOBAaHUE pecypca
TEIIOHEPTETUYECKOTO
000py1OBaHMs B YCIIOBHSX
mrdpoBU3aIH

[IpenyoskeH KOMIUIEKCHBIN MOJIXOA K peanu3aliy 3KCIEepTHOH
CHUCTEMBI Ul OIepaTopa TEIUIOBOTO SHEProdioKa ¢  LENbio
MOBBIIEHHUST  pecypca  TEIUIODHEPTeTHIECKOro  00OPYIOBaHUS.
[pennoxxeH METOA OLIGHKM DPAaBHOMEPHOCTH CHIIKEHHUS pecypca
9JIEMEHTOB TEIJIOIHEPTeTHYECKOTO0 O0OPYIOBaHHUS IO TEKYIIUM
3HAQUEHUSAM TEXHOJOTMYECKHX MapaMeTpoB Ui IUIAHUPOBAHUS
pemoHTa oOopynoBaHus. [Ipe/yiokeH METON pPaHXUPOBAHHUS
CTEerneHu BITUSTHUS TEXHOJIOTUIECKUX rapameTpoB Ha
KOHTPOJIMPYEMBIE TOKa3aTeNHt. Paccmorpena  peanusaius
MIPOTHO3MPOBAHUS  3HAYEHUH KOHTPOJIMPYEMBIX MOKa3aTeneit
MeToJaMd  MamuHHOro oOydeHus. [lokazaHa BO3MOXHOCTH
MIPUMEHEHUS MeTo/1a TS 9HEproOJIOKOB TEIUIOBBIX
anektpoctaniuil. Ilpeanoxkena peanusanust Meroga B COCTaBe
pacuersbix 3aga4 ACY TII snekTpocTaHuuii.

MOHUTOPHUHT, IIJTaHUPOBAHUE,
OCTaTOYHBIN pecypc,
HOPMAaTHBHbIE 3HAUCHHS
napaMeTpoB, MAIIHHHOE
o0y4eHue, MporHo3
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Unified approach to CNC
machines modernizing

OnuH w3 BUAOB MojepHu3anuu craHkoB ¢ YITY — 3ameHa
YCTapeBIIUX 3JIEKTPOHHBIX OJIOKOB ympaBieHHs Ha Oosee
(yHKIHOHAIBHBIE M KOMIIAKTHBIE, BBHIIOTHEHHbIE HA COBPEMEHHON
oneMeHTHOH 6aze. OpHako (HpPMaMH IpeUIaraloTcsl pasHble
BapUaHThl MOJIEPHHM3ALMH, OTIMYAIOUIMECS 3JIEMEHTHON 0a30H,
uHTep(dEecoM TNPOrpaMMHUPOBAHUS, KOHCTPYKIMEH, W 1p. OTO
pa3HOOOpa3ue BBI3BIBACT CIIOKHOCTH OJKCIUTyaTallMM CTaHKOB C
pasHBIM HHTepdeiicoM, a TakKe YCIOXKHSAET HHTETPaluio
MOJICpPHU3HPOBAHHBIX CTAaHKOB B €IUHYIO TEXHOJIOTUYECKYIO CETb.
Llens paboTel — aHaMM3 BO3MOXKHOCTH EOWHOTO IOAXOHa K
MOJICpPHU3AIMH CUCTEMBI ynpaBieHust crankamu ¢ YITY pazaudaabx
nokonenuii. [Ipemnoxkena 00o0IIeHHAs CTPYKTypHas cxema OJoka
VIpaBJICHUS pEAJIN3YIONIas CIMHBIH IOAX0N K MOAEPHH3ALUH
crankos ¢ YITY.

MogepHu3zanus CTaHKOB C
YIlY, cuctemsl ynpaBiaeHus
YIlV, cxema ynpaBieHus
crankoM ¢ UITY,
aBTOMATHU3ALMs IPOU3BOJICTBA
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Experimental studies of
frequency controlled
asynchronous electric drives
confirming the efficiency of
local corrections

This article presents the results of the analysis of processes in the
electric drives of the transport rollers of the line of the painting of
the sheet materials, in which local dynamic positive feedbacks
(DPF) were implemented according to the active values of the stator
current, as a variable close to the value of the torque asynchronous
electric drive. The advantages of this method of control of

Industrial lines, asynchronous
electric drive, local
corrections, stability
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asynchronous electric drives in front of traditional methods — scalar
and vector sensorless controls are shown. In static modes for the
formation of the desired moment in the schemes with DPF, smaller
currents of the stator and the rotor require, and in the dynamics, this
structural solution does not only no disrupt the drive stability, but
also makes it possible, with the right choice of parameters, stabilize
the original unstable or oscillatory automatic structures. The results
of experiments and modeling, which confirm the quality of this
correction are present.

234

Construction of automated
traffic control systems for
ground rail urban electric
transport

In the article topical issues of building automated control systems
for the movement of ground rail passenger transport are considered.
The need to develop principles for constructing such systems on the
basis of new approaches that take into account the peculiarities of
the operation of urban electric transport, based on a modern system-
synergetic methodology for describing a complex production and
technical system of urban electric transport, is justified. To solve
this problem, it is proposed to use the concept of “levels of building
traffic”, which allows to represent the movement of a tram as a
complex process, including 5 levels (sub-processes). They are built
in accordance with the hierarchy of specific specific tasks of the
general process. Some automation tasks for each level are covered.
The expected technical and economic effect from the
implementation of an integrated system of automated tram
movement is analyzed.

Ground rail urban electric
transport, a complex
production and technical
system, an automated traffic
control system, an unmanned
tram, levels of traffic
construction, technical and
economic effect.
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Development of unmanned
traffic technologies in the
subway system

In the article topical issues of the development of technologies for
unmanned public transport, on the example of the project on
unmanned movement of electric trains being implemented in the
Kazan metro are considered. The need for a comprehensive
approach, requiring a system-constructed software industry
development of unmanned vehicles is justified. It is noted that
against the background of the advanced development of
technologies for the production of modern electric rolling stock, as
well as the construction of intelligent control and control systems
for traffic parameters, demonstrated by leading specialized
enterprises, there is an urgent need to develop a new and update the
existing regulatory and technical and legal framework in the field of
unmanned vehicles. In addition, the potential exposure of the
information infrastructure of unmanned transport systems to cyber
attacks requires the development of modern cyber security
technologies. It is advisable to lay the basis for such technologies
on the principle of implementing control systems and ensuring
traffic safety based on circuitry solutions and element base of
Russian production, which will require from manufacturers a great
deal of responsibility in the matter of import substitution.Another
important aspect of the development of the industry is the
organization of a system for training qualified specialists on the
basis of specialized organizations of secondary and higher
professional education

unmanned vehicle
technologies, unmanned
vehicles, urban passenger
transport, subway.
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Development of a mobile
charging unit for electric
vehicles

Due to the growing popularity of individual and public electric
transport in the Russian Federation,, the adaptation of the charging
infrastructure for private clients and companies working with
electric transport is becoming an actual problem. In addition to
stationary charging stations in places where it is difficult or
impractical to organize them, the use of mobile complexes with
batteries on board is proposed. A modular design of this kind of
devices is assumed to meet the needs of customers in terms of
battery capacity, dimensions, functionality and budget. The
installation can be charged from industrial networks of three-phase
alternating current, or direct current, for example, from the traction
power supply system of urban electric transport. Recharging the
complex at night and discharging during the day will help align the
peaks of the electricity demand schedule and increase the stability
of the local power system. The proposed technical solutions can be
used as the basis for the creation of high-tech production of mobile
charging units for high-power electric transport with an integrated
system for accumulating electricity.

Electric transport, electric
vehicle, charging
infrastructure, mobile charging
station, mobile charging unit.
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YucneHHoe UCCIeI0BaHue
a¢dexra BTopuaHOU
3aKpYTKH B CBEPX3BYKOBBIX
TOTOKaX ra30B pa3IMyHOMN
TIPUPOJBI

This paper explores the effect of secondary swirling in supersonic
flows of monatomic and diatomic gases. The approach is numerical
solution of Reynolds-averaged Navier-Stokes equations, closed by
the Reynolds Stress Model turbulence model. The 110odeling
provided for cases of inviscid and viscous flows for air, helium,
argon and dioxide carbon. Based on the results of the calculations, a
comparison was made between obtained total temperatures,
secondary swirling velocities and power losses on expansion from
nozzle, compression shocks, friction, turbulence and development
of cascaded swirling structures.

D¢ dexT BTOpUUHOIT 3aKpyTKH,
RANS- u LES-Monenu
TypOyJIEHTHOCTH,
9HEPropasziecHIe
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TexHomorus 6JIOKYEHH B
SHEpreTHKe

TexHomorust Onok4eifH NpHUBIEKaeT BHUMAaHHE H JEHBIU
Pa3IMYHBIX HTPOKOB: TOCYIAPCTB U MEXTYHAPOIHBIX OpraHU3alMi,
KPYINHBIX  KOPIOpalMH ¥  PErHOHAIBHBIX  JHEPreTHYeCKUX
KOMIIaHMIf,  NpOU3BOAWTENEHl  TEXHWYECKHX  pEMICHHH u
npeanpuHuMaTesen, BEHYYPHBIX HHBECTOPOB, Hay4yHOE
coo0IIecTBO U PAAOBBIX monb3oBareneil. Kak u B mo6oil npyroit
cucTeMoOOpa3yoIel OTpaciy, B DHEPIreTHKE KpaiHe BaXXHO
MoOpanbHOE  OOHOBJEHHE M  CBOEBPEMEHHBII  OTBET  Ha
TEXHOJIOTUYECKUE, COLUAIbHbIE U  HKOHOMUYECKHE  BBI3OBBI
OKpY>KaloIero Mupa. B paMkax 3J€KTPOIHEPreTUUECKOro CEKTopa
yxke cdopMupoBancs IMyn INWIOTHBIX IIPOEKTOB M IEPBBIX
NPUMEHEHNH B HHIYCTPHHU, HAUMHAIOT (POPMHUPOBATHCS HOBEHIC
Ousnec-Moeny.

bnokueiin B sHEepreTuke,
XPaHHUJIMILE JAHHBIX, YUeT,
HMHTEPHET Bellel, CucTeMa
yIpaBIeHHUs
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Crioco6 auBepcudukanum
3eneHol YHEPreTHUKH B
CJIOKHBIX KIMMaTHIECKHUX
YCIIOBHSAX

Efficient, decarbonized, “green” power industry is the basis for the
successful and safe development of modern society. However, the
types of alternative energy used due to renewable energy sources
are far from universal and often economically ineffective, especially
in the conditions typical for Russia. Hydrogen energy, along with
technological problems of production, logistics and consumption,
can have fundamental problems with a carbon footprint, as, for
example, in the case of the production of “blue” hydrogen. Thus,
for the full fulfillment of climatic safety conditions and compliance
with international decarbonization requirements, it is necessary to
supplement the known methods of generating electricity from new
renewable energy sources. This work considers the possibility of
using the cyclicity of climatic conditions to obtain ‘“green”
electricity.

BopopoaHsie TexHonoruy,
«3EIICHBIIN» BOAOPOI,
9HeprodHeKTHBHOCTD,
npeoOpa3oBaTeIu SHEPruy,
PaBHOBECHBIEC COCTOSHHS.
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Orarbl nepexojia K
PBIHOYHBIM OTHOIICHHUSM U
Tapu(HOE PEryJIupOBaHUE B
JNIEKTPOIHEPTETHKE
Azepbaiimxana

B cratbe paccMaTpHBAIOTCS 3Tambl YCTAHOBICHHS DBIHOYHBIX
OTHOILEHUH B 3JIEKTpOIHEpreTuke AsepOaiipkaHa. YKasblBaeTcs,
9TO HAa  TEpPBOM  JTame  IElnecooOpasHO  MPOJOIDKEHHE
TOCYJapCTBEHHOTO PEryJIMpOBaHHs B BHJC YCTAHOBJICHUS HOBBIX
Tapu(oB Ha  DIEKTPOPHEPIHIO, YYUTHIBAIOIIMX  Pa3iIHYHbIC
XapaKTePUCTHKH TeHEPHPYIOIINX MOLIHOCTEH JHEepProcHCTEMBI.
Tapud Ha bdIEKTPO3HEPTHIO CKiIaabiBaeTcs u3 TapudoB Ha
TEeHepalMIo, Ha IIepeiady U Ha PacIpeeieHHE IeKTPOIHEPTUH.

DHEProcucTeMa, poIHOK
9NIEKTPOIHEPTUH, Tapud,
reHepaLysl JIeKTPO3HEPTHH,
nepesada IeKTPOIHEPIUH,
pacnpezeneHue
JIEKTPOIHEPT U
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IToBblienne

3G PEKTUBHOCTH
BETPOTYpOUH ¢
BEPTUKAIBHON OCBIO
BpaILCHUS

OmelT  SKCIUTyaTallMM  BETPOTEHEPATOPOB  IIOKA3BIBAET, 4YTO
BeTPOTYPOUHEI C TOPH3OHTAILHOH OCBHIO BpalleHHsS HMEIOT
HEOCTaTKH, KOTOPbIE CHIXKAIOT UX 3()(EKTHBHOCTh U IMOBBIIIAIOT
PUCKM aBapuUiHBIX CUTyalUM. B crarhe NpOBOAUTCS NaTEHTHbIE
UCCIIEJIOBAHUS. BETPOBBIX YCTPOMCTB C BEPTHKAIBHOH OCBIO
BpameHuss (BYBOB), ycTpaHsiomupe 4acTHYHO WJIM IIOJHOCTBIO
HEJOCTaTKH BETPOTYPOUH C TOPHU3OHTAJBHOH OCHIO BPAICHUS.
OCHOBHBEIM TPEHJIOM B Pa3BHTHH KOHCTpykuuu BYBOB sBisercs
UCIIONB30BAHHE HANpPABIIOMIUX CTEHOK, KOTOpPBIE IO3BOJISIOT
MOBBICUTH TNTOCTOSIHHOE JaBJIEHHE BETPOBOIO IMOTOKA Ha JIOMACTH
BETpOKoOJiEca. BTOpbIM  TpeHIOM  sBISETCA  KOHIEHTpauus
BETPOBOrO IIOTOKAa HAa JIONACTU BeTpokoneca. Ha ocHoBaHHM
BBIBIICHHBIX OCOOEHHOCTEH pa3BUTHS PBHIHKA BETPOTEHEPATOPOB
Hamu ObITO pa3paboTaHO BUXPEBOE BETPOBOE YCTPOHCTBO.

Buxpesoe BeTpoBoe
YCTPOMCTBO, BepTHKAIbHAS
OCb BpallleHUs, BETPOTypOuHa,
JIOIIACTH, HATIPABJIAIOIIUE
KaHaJIbl, KOHIIEHTPATOp,
BETPOKOJIECO.
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IIpuopuruszanus
PEMOHTHBIX paboT
BO3JIyIIHBIX JIMHUN
3NIEKTporepeadn
HanpsbkenneM 35-750 kB Ha
OCHOBaHHH pacyera
MHJIEKCA TEXHHYECKOTO
COCTOSHHS IO
HEHpOoCceTeBON MOIENH

As part of the implementation of reliable, safe and economical
operation of overhead power transmission lines, timely maintenance
and organization of repair work is necessary. In this article, it is
proposed to assess the risks of damage to the overhead line using a
computational neural network model. Maintenance of equipment
consists in the implementation of a set of measures to control and
maintain their operable or serviceable condition when used for its
intended purpose. Depending on the volume of repair activities
performed and regardless of the type of repair organization used,
the following types of repairs are distinguished: current, medium
and capital. The assessment of the technical condition of the
overhead line is carried out when forming and updating prospective
repair schedules, the annual repair program, a set of measures for
technical re-equipment and reconstruction. During maintenance and
repairs, planning of maintenance works is carried out; preparation
of work plans aimed at preventing premature wear of the elements
of the overhead line; maintenance of maintenance documentation;
performing inspections; carrying out repairs; determining the
morally and / or physically outdated equipment of the overhead
line; determining the need to replace the elements of the overhead
line or restore their operability in order to ensure reliable operation
of the overhead line. METHODS. When solving this task, the open
source TensorFlow library for the Python programming language is
used for training and using a neural network model. The source data
is presented in the form of special objects called dataframes, which
can easily be obtained from files of the common csv format used,
among other things, in the Microsoft Excel program. RESULTS.
The result of the work of the neural network model of the Power

Overhead power transmission
line, reliability,
maintainability, neural
network model, technical
condition assessment,
technical condition index.
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lines is the calculation of the value of the technical condition index,
which is on a scale of relative units in the range from zero to one
hundred with prioritization of the necessary type of impact.
CONCLUSION. As a result of the conducted research on the
constructed neural network model, it is proposed to assess the risks
of damage to the overhead line with the calculation of the values of
the technical condition index located on a scale of relative units in
the range from zero to one hundred with the prioritization of the
necessary types of impacts and the formation of appropriate repair
work schedules.
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AHaJn3 BO3MOXKHBIX CXEM
Pa3BUTHUS YHEPreTHYECKUX
MOIIHOCTEW B PETHOHE

B cratbe paccMarpuBaercs npobieMa (hOpMUPOBAHHUS BO3MOMKHBIX
CXeM Pa3BUTHUs DHEPreTHYeCKHX MOIIHOcTell B pernone. Ha Gaze
CHCTEMHOTO IIOfIX0JIa, COCTABJICH IEepeueHb YUaCTHUKOB IIpoliecca
(hOpMHUPOBaHUS SHEPreTHYECKOrO MOTEHIMANIa U ero MoTpeOneH s
B PETHOHE, a TAKXKe MIOCTPOEeHA 00IIast cXeMa B3aHMOJICHCTBHS BCeX
cymIHocTell (opraHu3aluii, pecypcoB, IPUPOIHBIX (HAKTOPOB U IP.)
Jnsg  perieHMs TOCTaBJICHHOW 3a/laud  ONpPEJENeHbl YeThIpe
OCHOBHBIX HampaBieHus (Tpynmel kputepueB). Ilepmas rpymma
KpPHUTEpUEB OCHOBAaHA Ha CPABHEHHH CTEIIEHH COOTBETCTBUS YPOBHS
Pa3BUTUS SHEPreTHKHU IOTPEOHOCTSM PErMOHAIbHON IKOHOMHKH.
Bropast rpymnma KpUTepHEeB — 3TO CTEHEHb B3aHMOCBSI3aHHOCTH H
B3aHMOJIOIOJIHIEMOCTH PETHOHAIBHBIX U (pelepalbHBIX MPOrpaMM
Pa3BUTUSL PETHOHATBHOM JHepreTukd. B TpeTpio rpymmy BXOIT
KPHUTEpUH, CBS3aHHBIE C YPOBHEM 35((EKTUBHOCTH BBIOPAaHHOTO
BapHaHTa pa3BUTHA PD IO CpaBHEHHIO C APYTHMH BO3MOXHBIMU
BapuaHTamMu. YeTBepTOi rpyImnoil SBISIOTCS KPUTEPUH, CBSI3aHHBIE
C OLICHKOH NEepCHeKTHBHOCTH BHIOPAHHBIX PEIICHHIl M OTAEIBHBIX
ux oneMenToB. Ha 0a3e nomydeHHoro Habopa U3 deThIpex
OCHOBHBIX HaIpasJIeHHUI, OIpeaeNAIoNHIX COCTOSIHUE
PETHOHAIEHOM YHEPreTHYecKoi OTpaciy, chopMUpOBaH IepeyeHb
COOTBETCTBYIOINX IIOKasareneil. B craree Takike paccMOTpEHBI
KOHKpETHbIE TPYMIbl IOKa3aTeJell Ul ONpEeleNeHHs COCTOSHUA
pernoHanbHOM — dHeprermdyeckoil  ctepel.  Ilepas  rpymma
IoKa3aresei — 3T0 oleHKa 3(P(EeKTHBHOCTH BEIOPAHHOIO BapHaHTa
Pa3BUTHUS PErMOHANIBHOW SHEpreTUKH. Bropas rpynma nokasaresnei
— 9TO COIJIACOBaHWE pPAa3BUTHS PETHOHAIBPHOH OHEPreTHKH C
IUITAaHAMU Pa3BUTHS PETHOHANBHON HJKOHOMHKH. TpeThs TIpymma
MoKas3aTeledl — 95TO CHHXPOHHU3ALMS PErHOHANBHBIX IIIAHOB
pa3BUTHS DHEpPreTHKH ¢ (enepanbHeIMH. YerBepras rIpynma
IoKa3areledl — JTO OLEHKa IePCIEKTUBHOCTH BBIOPAHHOTO
BapUaHTa PA3BUTHUS PErMOHAJBHON 3HepreTuku. Takum oOpazom,
chopMHUpPOBaHEl M PAacCMOTPEHBl ~ OCHOBHBIE  IIOKa3aTellH,
OXBAaTHIBAIONINE PAa3IUYHbIE (AKTOPHI PA3BUTHS DHEPreTHIECKOH
OTpacyu B peTHOHe.

DHepreTuyeckas chepa,
peruoHasbHast, 6a30BbIe
[IOKa3aTeNH, CHCTEMHBIH
HOJXO0X
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CuMOH03 TEXHOJIOTHH — OT
aNIeKTpodyca K Boxopooycy.

I'moGanbHbId TpeHI AekapOOHM3AIMU BBI3BAaH AHTPONOTCHHBIM
BIMSHHEM Ha IOBBIICHHE TEMIEpaTypbl KIMMaTa M BEIOPOCHI
YIIEKUCIIOro rasa. B craThe paccMOTpeHBI OCHOBHBIE HPOOIEMBI
CO3[JaHUsl TPAHCHOPTHBIX CPEJCTB HAa BOJOPOAHBIX HCTOYHHUKAX
9HEpTUH. PaccMOTpeHBI OJTambl TNPOEKTUPOBAHWS U OOJNACTH
IIPUMEHEHUs] BOAOPOJHOIO TPAHCIOPTA.

Bonopon, ToruimBHbIe
JJIEMEHTBHI, SKOJIOTH,
BOJIOpOOYC, pa3paboTKa,
pa3Butue
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Ob6ecrieuenne 6€30MacHOCTH
B BOJIOPOJIHON YHEPTEeTHKE

B naHHO# cTaThe paccMOTpEHbI penieHus npobiem 6e30macHOCTH B
BOJIOPOIHOI dHEpreTHKE. ABTOpaMH IPOBEIEH aHAIN3 UMEFOIIIXCSI
cucteM U 000py1oBaHMs oOecrieueHns1 0€30IacHOCTH.

Bonopon, suepreruka,
MIPOU3BOJICTBO, XPAaHEHHE,
TPaHCIIOPTUPOBKA,
BOJIOPOJIHBII JIBUTATENh
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OcobeHHOCTH
(hopMHpOBaHHS THOPUIHBIX
JHEPreTHYECKUX CHCTEM Ha
OCHOBE AHIapcKOro
kackanma [DC

IToka3aHa MepCIEKTHBHOCTD CO3MAHMUS THOPHIHBIX SHEPreTHIECKUX
cucteM Ha ocHoBe MojepHusaimun I'OC Ha peke AwHrape B
THIPOAKKYMYJIHPYIOLIHE JNEKTPOCTAHIIMU (FADC) c
HCTIONB30BaHNEM JSHEPIHH CONHEYHBIX aiekTpoctaHmuidi (COC).
Bo3BpaT BOABI B BOZOXPAHHWIINIA OCYIIECTBIISIETCS VISl CE30HHOTO
perynupoBaHusi ypoBHS. [IOKpeITHE TIMKOBBIX HArpy3oKk B
Upkytckoit m Bceil CnOHpckoi 0OBEAMHEHHOH 3Heprocucreme
I'SC BBIONHSIOT M B HAcTosIIee BpeMs. PacKpbITEl 0COOEHHOCTH
(opmupoBanust THOPUIHON SHEPTOCUCTEMBI HA OCHOBE AHTapCKHX
I'SC, Britouast noAep>KaHUe SKOJOTHYECKH MPUEMIIEMOTO YPOBHS
BOIBI B o3epe baiikan, yder mepcrnekTHB pocTa M3BATHS BOABI U3
pexu CeneHrm €O CTOPOHBI XO3siiicTBa MOHrONIMHM, HaTH4YHe
KacKagHoOro 3(QexTa OT aKKyMyJSLMH BOXHOH JHEPrHH, YdYeT
CE30HHBIX W MHOTOJICTHUX KOJEOAaHWHl ypOBHS  BOIHOCTH,
MOTPEOHOCTh B BOJE B BECEHHMII IEPHOJ CO CTOPOHBI BOAHOTO
TpaHcnopTa. [IpoBeeHBI OIEHKHM HI)KHEr0 M BEPXHEro ypOBHEH
JIOTIOJTHUTENIBHOTO  MPOM3BOJICTBA  DJIEKTPOSHEPTHU B PEKHME
THPOAKKYMYJISALUH 11 CBI3ku Bbparckoit u Ycere-Unumckoit '2C
3a CYeT JHEPIUH COJHEYHBIX JNIeKTpocTaHIui. IIpenmMymecTBoM

I'nOpuHbIe SHEpreTHIECKUe
CUCTEMBI.
TI'unposuepreruueckue,
COJIHEUHBIE 2JIEKTPOCTAHIIUH.
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rubpunnoit  cucteMbl  «COC-T'ADC»  mpUMEHHTENPHO K
AHrapckomy Kackagy SIBISICTCS OTCYTCTBHE 3aTpar
anektposrepruu 'DC Ha criaxnBaHHE HEPABHOMEPHON IeHepaLiy
SHEPrMU Ha COJHEYHBIX JJIEKTPOCTaHUMsX. Hamportus, cosmaercs
TMTaHTCKMIT 3amac SHEPruH s AOHOJHHUTENbHOH TI'eHepaluH Ha
COC, He CBA3aHHBIX C THIPOAKKYMYIISIHEH.
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MonenupoBanue
KOHTaKTHOTO
B3aUMOJICHCTBHS pabounx
TeJ ¢ BHYTPEHHUMHU
KaHaJlaMU MEJIKOpa3MEpHbIX
Jieranei

B pabote mpezcTaBieHs! pe3yIbTaThl MOJEITHPOBAHHS KOHTAKTHOTO
B3aMMOZICHCTBUS CTaJIbHBIX MOJIMPOBAHHBIX IIAPOB C BHYTPEHHEH
MOBEPXHOCTBIO MEJIKOPa3MEPHBIX JeTalled CIIOKHOTO CEYCHUS.
VYcraHOBNEHO, UYTO JaBlEHHs, BO3HHUKAIOIIME IIpH 00paboTke,
MO3BOJIIIOT ~ CMHHATh ~ MHKPOHEPOBHOCTH  0OpadarhiBaeMoit
MOBEPXHOCTU JeTald W YIydllaTh IOKa3aTeNd IIepOXOBaTOCTU
MOBEPXHOCTU MOKPHITHA. Taroke NPHBENEHBI PEKOMEHIIOBaHHEIC
PEeXHMBI 00pabOTKHM Ha OCHOBE IPOBE/ICHHBIX UCCIICAOBAHUM.

Lentpobexnas 00paboTKa,
MEJIKOpa3MepHbIE JETallH,
ANSYS WORKBENCH,
HAIPSDKEHUSI, MIACTHIECKAas
nedopmarus.
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BosokonHo-ontuueckas
cHCTEMa KOHTPOJIS
HM3MEHEHHUS JTaBJICHHS Ha
JIIEMEHTBI IIAXTHOH KPermu

B craThe npencTaBieHsl pe3yabTaThl HCCIEIOBAHHN HAIIPaBICHHBIX
Ha CO3JaHUE BOJIOKOHHO-ONTHYECKHX IaTYMKOB  KOHTPOJA
M3MEpEHNs IaBJICHUS Ha JJIEMEHTHI IIaXTHOH KpenH. Bresamnoe
paspylieHHe Kpernu NPUBOIUT K OOPYIIEHHUIO TOPHOH BBIPAOOTKH U
SIBJISIETCSL  CEPbE3HOW Yrpo3oi sl JKM3HM UM 0€30HacHOCTH
MO/I3eMHBIX pabounx. BonokoHHO-oNTHYECKas cucTeMa KOHTPOI
U3MEHEHUs] NaBJICHHs HAa DJIEMEHThl LIAXTHOM Kpemu HO3BOJIUT
HOBBICUTH JIOJI0 ABTOMATU3ALUK TOPHOTO IPOU3BOJACTBA U CHU3UTH
JIOJIFO PYYHOTO TPY/a, & TAKXKE HCKJIFOYUTH OMIMOKU B H3MEPEHUSX,
CBsI3aHHBIE C uYeloBeYecKuM (akTopoM. Buenpenue cuctembl Ha
TOPHBIX MPEINPUATUSIX I03BOJIUT PACLHIMPUTH HCIOIb30BAaHUE
(ppPOBEIX TEXHOJNOTHMH B TOpHOM Jene. CBOeBpeMEHHOE
npeaynpexaeHue o0 yrpose oOpylIeHHs TOpHOM BbIpaOOTKH
CYILIECTBEHHO MOBLICUT ypOBEHb 0E€30IACHOTO NPOBEIEHUS TOPHBIX
paboT. VYBenumueHWe JaBlICHHsS HA KpElb BBI3BIBAET €TI0
neopMalI0 U CBOEBPEMEHHOE OIOBEIICHHE O CIOXKHBIIEHCS
CHTyallH! CBS3aHHOH C yBeIHYEHHEM TIOPHOTO IAaBIEHHUS IaeT
BO3MOXKHOCTH IPHHSTH NPEBEHTHBHBIE MEPHI 110 YCHJICHHIO W HE
JIOIyCTUTD €€ pa3pyIIeHUs.. DTO MO3BOISIET COKPATHTD 3aTpaThl Ha
KpeIIeHHe TOPHBIX BBIPA0OTOK, TaK KaK JIUKBHIAINS HOCIEACTBHI
pa3pylIeHHs] CBS3aHO CO 3HAYUTENBHBIMA  MaTepHAIbHBIMU
3aTpatamMH. B maHHO# pabore mpexncTaBiieH pa3paboTaHHBIH
11a60paTOPHBIA CTEH, KOTOPBI UMUTUPYET TOPHYIO BBIPAOOTKY U
JJIEMEHTHl apOYHOH KpenmW Ha KOTOPYIO YCTaHABJIMBAIOTCS
BOJIOKOHHO-ONTHYECKUE JIaTYVKH, TIOIKITIOUCHBIE K
AaBTOMATH3MPOBHHOW HW3MEpHUTENbHOW cucrteme. PaspaboraHHbIi
anmapaTHO-IPOIPaMMHBIH  KOMIUIEKC — OOecIedeHHe  Ipolecc
00pabOTKM CBETOBOrO IIATHA, IAJAIOIEr0 Ha IOBEPXHOCTH
TEJICBU3HOHHON MATPHUIIBI, KOTOpasl yCTaHOBIEHa Ha BBIXOAE W3
OIITHYECKOTr0 BOJOKHA. Ha oKkpaHe KOMIIbIOTepa BH3YaIH3HPYIOTCS
YHCIICHHble TapaMeTpsl m3MepeHmil. IIporpamma  crmocoOHa
OTCIEXHBAaTh pe3Kue KoleOaHMs U BCIUIECKH I1apaMeTpoB
JIABJICHHSL, TIPU 9TOM BKJIIOYAETCS CUTHAIM3ALIHSL.

Onruyeckoe BOJOKHO,

JIATYUK, CMEIIEHHE, JaBJICHHUE,

Kpelb
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CoBpeMEHHOE COCTOSIHHE
OYpOBBIX YCTaHOBOK
Te0JIoropa3Be10IHbIX pa60'r
M BOIIPOCHI UX DHEPTO- U
pecypcocoepexenus (The
current state of the drilling
systems of geological
exploration and issues of
their energy and resource
saving)

B naHHO# cTaThe paccMaTpHBAaeTCS COBPEMEHHOE COCTOSHHUE
OypOBBIX YCTaHOBOK I'€0JIOrOPa3BEIOYHBIX PabOT M BOIPOCHI HX
SHEPro- M pecypcocOepexeHns], NPOU3BOIANUTEIBHOCTh OYpPOBBIX
YCTAQHOBOK, M 071 OYpOBBIX YCTaHOBOK B TEOJOrOpasBeaKkH. A
TaKkKe MPOAHATN3UPOBAHEl OCHOBHBIC IIPUYMHBI OBBIIICHHUS
9KCIUTyaTallHOHHBIX pacxonoB YaCTOTHO-PETYIHPYEMBIX
JNIEKTPOIIPUBOJIOB U MEXaHH3MOB OYpOBBIX ycTaHOBOK. Ha ocHoBe
0030pa  COOTBETCTBYIOUIMX  JIUTEPATYyphl,  OIyOJMKOBAHHBIX
IMyONUKAIMHi W M3YYEHHBIX HCCIIENOBATENBCKUX M IPAKTHYECKUX
paboT B MOJpa3ieNeHUsIX TOPHO-METaLTypruuecKoro KOMOWHaTa
pecry6mrKy HaMu CHOPMYITHPOBAHBI 3a/1a49U HCCIICJOBAHNUS:
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OypoBas yCTaHOBKa,
npeoOpa3oBaTes YacTOThI,
9NIEKTPONPHBO/I, YAaCTOTHBIN
IYCK, PEXKUM, yIPABICHNUS,
9HEProcOepeKeHUs
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250 WnreHcudukanus IlpuBeneHsl aHHBIE O COBPEMEHHOM COCTOSIHHM JHepretuku | I'moGanpHas Tpancdopmanus
9HeprodpHeKTHBHOCTH V36ekucrana. [lokasana HEOOXOOMMOCTh  IHBEPCH(HKALUM | DHEPreTHKH,
JHEProcOepeKeHUst CTPYKTyphl ~ dHeprobajmaHca pecIyONIHMKH, YTO OOECHEeUHTh | DIEKTPOIHEPreTHKA,
Y30ekucrana JHEPreTUYECKYI0 Oe30MacHOCTh TOCyAapCTBa B CpegHe- M | AUBEpCHOUKALMS,
(Intensification of energy JIOJITOCPOYHOM TEePCIeKTHBE. YTBEPKIAETCs, YTO CTPOUTEIHCTBO | BO30OHOBIISIEMBIE HCTOUHUKH
efficiency and energy saving | aromHo#f  JmekTpocraHuuM B Y30eKHCTaHe HE  TOJIBKO | HEPTHH, aTOMHBIC
of Uzbekistan) uenecoobpasHo, HO W HeoOxomumo. B mepcrekTHBe | 3JeKTpHYECKHE CTAHLUU

BO300HOBJISIEMbIE MCTOYHHKHU OHEPruM U aTOMHBIC JJIEKTPUYECKUE
CTaHIIMU CTaHYT OCHOBOM OHEPreTUKHU V3b6ekucrana.

251 Ananus paboTsl Lenb paGoThl: paccMOTPETh BO3MOXKHOCTb IIPUMEHEHUs B KauectBe | Bonopon, BogopoaHbie
I‘a30Typ6I/IHH0171 YCTaHOBKHU OCHOBHOI'0O TOINIMBa BOAOpOAa JII MHUHHUMH3ALUU BLI6POCOB n TCXHOJIOTHUH I'a30Bas Typ6I/IHa,
MIPU CHKUTAHUU yIy4ILEeHHs XapaKTepUCTHK paboThl ra3otypounHoit ycranoBku GE | addexrusnbiii KI1JI, Hu3mas
BOJIOPO/IHOTO TOILIUBA 6FA. Jlns BBINOMHEHUS IIOCTABICHHOW LW ObUI HCIONB30BaH | TEIUIOTBOPHAS CIOCOGHOCTD,
Analysis of the operation of | mporpammusiii  kommieke «ACI'POT» (ABTOMaTH3MpOBaHHasl | TOILUIMBHBIH ra3, MOIIHOCTS,
a gas turbine installation cucrema ra3o[MHaAMUYECKUX  PAacyeToB JHEPreTUYECKUX
during the combustion of TypOomamiuu).  [lpeacraBieHbl — MaremaTuyeckas — MOJEIb
hydrogen fuel razoTypounHoii ycranoBku GE 6FA, nmarpaMMmbl H3MEHCHUS

OCHOBHBIX XapaKTEePHCTHK M COCTaB BBIOPOCOB MHpH pabore Ha
Bosopozie. IlpoBeseHHbIE HCCIENOBaHUS  IOKA3bIBAIOT, YTO
HU3MCHCHHC KOMIIOHCHTHOI'O COCTaBa TOINIMBHOI'O Tra3a OKa3bIBACT
BJIUAHUC HA OHCPICTUICCKUC XaPAKTCPUCTHKU ABUTATEIIA. .

252 Possibility of using the Improving the reliability of Russia’s heat supply is a non-alternative | heat supply system, heat
method of heat supply price | task, as it has an important social and economic significance. Any | market model, the method of
zones in the Republic of failures in heat supply would entail an increase in social tension in | “alternative boiler house”,
Tatarstan society as well as negative consequences for the state economy. | state regulation of the heat

According to the Energy Strategy of the Russian Federation till | supply system, heat supply
2035, the key task of the heat supply system is to improve reliability | price zones.
of the heat network complex. Transition to the “alternative boiler
house” model, capable of responding to challenges and eliminating
accumulated problems, could be a way of solving this task. The
prerequisite for the introduction of this model is an increase in
damage to networks and the number of accidents due to the high
level of wear and tear of equipment and, consequently, the poor
quality of heating. The paper substantiates the relevance and
investigates the way to improve the efficiency and reliability of
heating systems through the introduction of the method of
“alternative boiler house” in the Republic of Tatarstan, taking into
account the characteristics of the heat energy market, as well as the
legal regulation of the industry.
253 Poloxamers and Development and  optimization of  technologies using | Nanocomposite materials,

poloxamines as dispersants
for nanomaterials

nanocomposite materials is one of important areas in modern
industrial engineering. The use of nanoparticles in transport and
fuel energy industries can optimize fuel consumption, reduce
pollutants, and increase aggregate productivity. A special role
belongs to carbon nanomaterials, primarily to multi- and single-
walled carbon nanotubes, since, beside the improvement of fuel
characteristics, they can be completely utilized during combustion.
Application of nanoparticles requires the preparing of stable
suspensions suitable for various technological processes. In this
work the dispersing of nanomaterials with the help of block
copolymers was considered: poloxamers (P184 and P407) in
aqueous medium and poloxamines (Diproxamine-157) in oil
medium. Good dispersibility of nanomaterials and stability of
aqueous dispersions obtained with the help of poloxamers have
been shown. It has been ground that employment of liquid reverse-
sequential poloxamines makes it possible to disperse nanomaterials
for their addition to oil media. It was found that carbon nanotubes
disperse well enough in poloxamine due to another mechanism,
most likely associated with entanglement of poloxamine chains and
appearance of molecules clutch. Therefore, the sedimentation of
CNTs, which is characteristic for all suspensions, takes a long time.
Thus, it has been established that pure liquid reverse-sequential
poloxamines can be used to create oil-soluble dispersions of
nanomaterials.
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carbon nanotubes,
dispersibility, poloxamers,
poloxamines.
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254 Db dexTuBHOCTD [pencraBieHsl 0COOCHHOCTH YHEPTETHYECKOH cucTeMbl BheTHama, | DHepreTHYecKuii KOMIUICKC,
OHEPreTUICCKOro BBIABJICHBI OCHOBHBIC HpOGJ’IeMBI 3Hepr006ecneqeﬂm{ mﬁpnm—[aﬂ QJICKTPOCTAHIUA,
KOMILIEKCA IIPH IPOMBIIIICHHBIX NPEANpUITHI pecmyOmuku. PaccMoTpena paboTa | comHedHas YHEpPIHs,
HCIOB30BaHUH THOPHAHO MIPOMBIIIEHHOTO NpeAnpUATUs, BXOJAILErO B €OCTaB | ra3oTypOMHHAas YCTAaHOBKH
muHE-TOC B PecniyOnnke 9HEPreTUYECKOro  KOMIUIEKCA €  ABTOHOMHBIM — MCTOYHHKOM
Brernam 3Heprocna6}erI/m, B Ka4€CTBE KOTOPOT'o MIpeajiara€rcs FI/I6pI/[Z[Hﬁ$I

TEIJIOBAasA  DJIEKTPOCTAHLIMA MaJoi MOIIIHOCTH C COJIHCYHBIM
HarpeBaTelleM BO3/yXa Ul ra30TypOMHHOM ycraHOoBKH. [TokazaHo
YIYydII€HUE TEXHUKO-DKOHOMUYECKUX MoKa3aTelen TIPEANPUATHSA
IIPY UCIIOJIb30BAHUU JJAHHOTO BapUAHTA SHEProoOecreyeH s.

255 The fires development Tanks with oil and petroleum products are high fire and explosion | Fire, gasoline tank, networks,
dynamics in gasoline tanks hazard objects. This study purpose was to experiment to collect data | data analysis, physical model,
in emergency management: on fire development in various environmental conditions and to | heat flux
an intelligent approach identify dependencies for predicting the fire development dynamics

using artificial neural networks. The data was collected during an
experiment with a gasoline tank physical model. Data mining was
carried out using artificial neural networks. On the developed
networks basis, a rules system has been formed to determine the
heat flux dependence in tanks with a protective wall on
environmental factors.

256 Hccnenosanue Ha ocnoBanuu ananusa pe3yibTaTOB HCCIENOBAaHUN MOJIYYEHO | BepTUKAIBHOE DIEKTPHYECKOEe
INEKTPOPUINIECKUX CTaTHCTUYECKOE PpaCHpeNeNIEHHe CIIOMCTOCTH TPYHTOB B MECTaxX | 30HJUPOBAHHUE, IPYHT,
XapaKTEPHCTHK TPYHTA B pacIoyioKeHus 3uHepF0061;eKTOB Keipre3crana. BeimonHeH aHamu3 | 9HEpProoOBEKT, 3a3eMILIIOIIEe

OCHOBHBIX CBOMCTB TIDYHTOB Ha BEJIMYUMHY HX YICIBHBIX | YCTPOYCTBO.
MECTax pacroJIOXKECHUA o

DJIIEKTPUYECKUX COIIPOTHUBIICHUH.
9HEProoObEKTOB
Keipreizcrana.

257 IoBeimenne B JIOKJIazie PaccMOTPEHBI BOIPOCHI TIOBBIIEHNS | DHEPro3pHeKTHBHOCTH,
9HeprodpHeKTHBHOCTH 9HeprodGpHEeKTUBHOCTH CUCTEM OCBELICHHS NPH HCIOJIb30BAHUM | aBTOMAaTHYECKOE
CHCTEM OCBCILEHUS IIPU aBTOMATHUYECKOIO PETYIUPOBAHUSA CBETOBOIO ITIOTOKA BCTOPCHHBIX B | PEryJIMpOBaHUE,
HCITIOJIb30BAaHUN Ka)KZ[BIﬁ CBCTOI[I/IOZ[HHﬁ CBETHIIBHHUK CBCTOIHUOHBIC CBETUIIBHUKH,
ABTOMATHYCCKOI'O AaBTOAUMMUPOBAHUEC
pEeryaupoBaHus CBETOBOIO
IIOTOKA CBETOOAUOJHBIX
CBETUJILHUKOB)

258 Kputepun s¢dexTuBHOCTH Bompoc onpenenenus 3 (pekTHBHOCTH CHCTeM IIeHTpal30BaHHOro | CHcTeMa TeInIocHa0KeHus,
TEIUIOBBIX ceTei TEIJIOCHA0KEHHUST BO3HUK OHOBPEMEHHO C IIOSBJICHUEM CaMHUX METOQ 3KCHepTHOﬁ OIICHKH,

9TUX cucTeM. B paborte mnpuBoauTcs pa3paboTaHHAs aBTOPAMH | THIPABINYECKHN PEKUM
METOAWKA OICHKHU 3(1)(1J6KTI/IBHOCTPI cHcTEMa TEIUIOCHAOKEHUS B TETUIOBOM CE€TH, TCIIJIOBBIC
OCHOBY KOTOpOﬁ TIOJIO’KEHA JKCIIEPTHAsSI OLICHKA, 6a3upy}0maﬂcs{ Ha TIOTEPH B TCIIOBBIX CETAX,
4eTbipex TIpynn (aKTOpOB: SKOJOTHUECKHX, HKOHOMHYECKHX, | 3KCIUIyaTalls CHCTEM
OKCIUTyaTallHUOHHBIX MW OKOHOMHYECKUX. B pe3yabTaTe TaKon TEII0CHA0KEHHS
OLICHKHU OIIPEACIICTCSI HACKOJIBKO CHCTEMa TEIUIOCHA0KEHHSI
COOTBETCTBYET MPEABSIBISEMBIM  TPEOOBAHHUSIM. Meroauxa
NpUMEHHNMA KakK JUIA OTACJIBHOI'O yJacTKa TETUIOBOM CECTHU, TaK "
JUIA CHCTEMBI TEMIOCHA0KEHNS B ECIIOM.

259 Calculation of the impurities | The approach is proposed for calculating the concentration of | neural network technologies,

concentration in the
atmospheric air for
highways areas using neural
networks

impurities in the surface layer of atmospheric air using neural
network technologies. The designed neural network includes
indicators that are easily measured during experimental
observations as input parameters. The neural network is trained on
arrays of experimental data and is able to correct the calculation
results according to regulated computational models with an
increase in accuracy up to 10 times or more. The results of
calculations using a designed and trained neural network for 541
road sections in the city of Kazan are presented. A high
convergence of the calculated neural network and experimental data

computational methods, areas
of highways, correct the
calculation results, accuracy
increase
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is shown. This approach has great prospects for using in the current
observing system and for predicting the concentration of impurities
in the areas of highways.

260 Development of a device to The components of emissions from vehicles are given depending on | exhaust gases, catalytic
reduce the toxicity of road the operating modes and the type of internal combustion engine | converter, catalytic reactor,
transport emissions (ICE). The advantages of using catalytic converters, analysis of the | motor vehicles, emission

structure and disadvantages of work are shown. A modification of | components
the serial catalyst in the form of a device for heating gases to the

optimum temperature is proposed. This device is a catalytic reactor

maintaining the required temperature inside the body of the

preheating chamber. The temperature is monitored by sensors

attached to the mounting grids.

261 Ponb poro- u Joxman cocroutr u3 aByx uacTedd. IlepBas wacTe mocBsimeHa | be3omacHOCTH TOpOKHOTO
BI/II[CO(I]PIKCB.LII/IPI (bI/IJ'IOCO(bI/IPI " MCTOOUKEC OLICHKH 3HTp01'[HI>’[H017[ OpraHn30BaHHOCTU JBWKCHUA,

HapyUIeHUH NpaBul cucteM obecrieuenus BJ{J[. Bropast 4acTh WILTIOCTPHPYET BKJIaA B | OpPraHM30BAaHHOCTH, SHTPOIIHS,
JOPOKHOI'O NBHKECHUSL IIOBBINICHUE 3HTp01’IMﬁHOﬁ OpPraHU30BaHHOCTU CUCTEM KOHTPOJIA 3a TPEHABI OPraHN30BaHHOCTH,
(T1OM) B popmupoBanum MOBE/ICHUEM BOJUTENICH, B YaCTHOCTH — CHCTEMbI (OTO- ¥ | IpaBHiIa JOPOXKHOTO
OPraHU30BaHHOCTH CHCTEM BupeoduKcauy npaBoHapyienuii B cdepe B/ nemxerns (IIO1), dporo- u
obecrieueHus 0€30acHOCTH BUleopUKCAINS HAPYIICHUH
JIOPOXKHOTO JBUKCHUS T,

(b1

262 Kputepuu addextuBrocTi Bormpoc onpenenenus 3h(hEKTHBHOCTH CUCTEM LIEHTpann30BanHOro | CucTeMa TerocHabXeHus,

TEIUIOBBIX CeTel TEIUIOCHA0KEHHST BO3HUK OIHOBPEMECHHO C IIOABJICHHEM CaMHUX METOQ 3KCHepTHOI>'[ OLCHKH,
9THX cucTeM. B pabore npuBoauTcs paspaboTaHHAas aBTOPAMH | THUAPABIMYECKHN PEXUM
MCTOAHKaA OILICHKH 3(1)(1)CKTI/IBHOCTI/I cHCTeMa TEIIOCHAOKEHHS B TEIJIOBOH CETH, TCIIJIOBBIC
OCHOBY KOTOpPOH IIOJIO’KEHA SKCIIEPTHAs OLIEHKa, 0a3UpYIONIascs Ha | IOTEpH B TEIUIOBBIX CETHIX,
4eTplpex TIpymn (aKTOPOB: DKOJOTHYECKHX, OKOHOMHYECKHX, | OKCIUTyaTallHsi CHCTEM
9KCIUIyaTallMOHHBIX W HKOHOMHMYECKMX. B pesyibrare Takoil | TemiocHaOXeHus
OLICHKH OINpENeISIeTCsl HACKOIBKO CHCTEMa TEIUIOCHAOKEeHHs
COOTBETCTBYET IPEABSIBISEMbIM  TPEOOBAHUAM. Meroauka
NpUMEHHMA KakK Jid OTACIBHOIO y4acTKa TEILIOBOM CE€TH, TaK U
JUJIsT CHCTEMBI TEIIOCHA0KEHHSI B CIIOM.

263 KommekcHas onenka Pa3zpaborana HoBas koHuemums obecneyenuss ADC 0GasucHoil | BomoponHslii koMILIEKE,
CHCTEMHOM 3q)(1]eKTI/IBHOCTI/I SHCKTpM‘IeCKOﬁ Hany3KOI\//I 3a CUET NPOM3BOJACTBA BOAOpPOHAa H aTOMHas dJICKTPOCTaHI U,
1 KOHKYPEHTOCTIOCOOHOCTH | KHCIIOpOAa  BJEKTPOIM30M BOABI C y4éroM 0e30MacHOCTH | BOJOPOJ, KHCIOPO,

ADC B KOMOMHHPOBaHUH C oOparieHust ¢ BonoponoM. PaspaboraHbl ¥ OOOCHOBAaHBI HOBBIE | 3JEKTPOJIH3 BOIbI,

BOJIOPO/IHBIM KOMIUIEKCOM MEpONpUATHS 1O OOecredeHnto 0e30macHoCTH oOpalleHusi ¢ | 0e30macHOCTb, KOMILIEKCHAs
BOOPOAOM, HYTO MNPUBOAUT K CHIOKCHHIO Ha 1-2 Tnopsiika 3(1)(1)€KTI/IBHOCTB
CYMMapHOTO pUCKa OT B3pbIBa U MOXapa Ha aTOMHO-BOJOPOIHOM
KOMILJICKCE. Brimonnena KOMILIICKCHAas OIICHKa
KOHKYPEHTOCIIOCOOHOCTH BOJOPOAHOTO  KOMIUIEKCa  HpH
koMOuHUpoBaHUU ¢ ADC NpH NPOXOKAECHUU TTHKOB 3JIEKTPUUECKUX
Harpy3ok B 3Heprocucteme npu cpasiennu ¢ TADC u I'TY

264 K Bompocy 06 aBapuitHocTi | B craThe paccmaTpuBaeTcs IMHAMHKA aBapHMifHBIX DPEXHIMOB B | aBapUHHBIN PeXUM,

B DJIEKTPUYECKHUX CETAX
Enunoit Onepreruueckoi
Certu Poccun

KkpynHeimux B Poccun ceTeBbIX KOMIAHHUM IEKTPHUUECKUX CeTel
nanpspkenreM 110 kB u Bemne. IlpoananusnpoBaHsl JaH-HBIE T10
BO3HUKHOBEHHMIO aBapHHHBIX CHTyaluii B 23 0O0BeAnMHe-HHSX
JJEKTPUUECKUX  CeTeH, BXOAAMMX B CTpyKTypy Enunoit
JHepreTuueckod cucremsl Poccum 3a mepuox 2014-2021 rr.
YCTaHOBIIEHBl TPOLEHTHBIE COOTHOILEHUE aBApUHHOCTH KpyII-
HEHIINX KOMIIAHMH C YYEeTOM YAEIbHOH COCTaBIAIOUICH, y4uu-
TBHIBAIOILEH TPOTSKEHHOCTh HUCCIEAYEMBIX CETel U CE30HHBIE
0COOEHHOCTH TEPPUTOPHH, MO KOTOPBIM OCYIIECTBISAETCS Tpac-
CHpOBKa JMHHUII dneKkTponepenaun. Kpome Toro, ydreHsl JaH-HbIE
110 M3HOCY OCHOBHBIX JJIEMEHTOB CETeH, a Takxke (ese-paibHbIe
WHBECTHLIUH B pa3BuTHE UCCIIEYEMBIX KOMITaHUH.
MaremaTH4ecKo-CTaTUCTUYECKast obpabotka MOJTYYEHHBIX
pe3yabTaTOB aBAapHMHHOCTH IIO3BOJMNA IOTYYHTh KAaueCTBEHHBIE
aBTO PErpeCCHOHHBIE YPaBHEHWs, II03BOJIAIOIIME OCYLIECTBIISATH
MPOTHO3 OOIIEro 4Mclia aBapUUHBIX OTKIIOUEHUI Ha CIETYIOIINit

rog. B mpomecce TMOATOTOBKM — CTarbd  UCIOJIB30BAJHCH
pa3paboTaHHbIE aBTOpPAMH AJITOPUTMBI INPOTPAMMHUPOBAHUS, C
MOMOIIBIO  KOTOPBIX, NPH  KCHOJNB30BaHMU  TEXHOJOTHUit

rpaduyeckoro penaktopa Matlab npencraBieHa Bu3yanu3anus
HCCIETyeMBIX XapaKTePUCTHK.

pacnpenenuTeabHbIe
3NEKTPUYECKHE CETH, H3HOC,
yIenbHasl aBapHitHOCTB, aBTO
perpeccuoHHbIE ypaBHE-HHUS.
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265 OreHKa BIUSAHUS "B Hactosimiee Bpems HaOJIIOJAETCsl POCT HArpy3ok, Kortopble | OLeHKa BIMSHHSA
notpebuTeNeil Ha KauecTBO CYLIECTBEHHO YXYy/IIAIOT TaKWe [OKa3aTeld KauyecTBa, KakK | MOTpeOHTelneii Ha KauecTBO
9NIEKTPUYECKON IHEPIUH KOA()(UIMEHTHI HECHMMETPUH HANPSHKCHHI 1O OOpaTHOH M | SJIEKTPUYCCKOH SHEPTHU

HyJEBOH HOCIEIOBATEIbHOCTH, KOI(DGUUMCHTH  HANpSHKCHUH
rapMoHHK. Harpy3ku mnoTpeOuTeneil >IeKTpHUIECKOH OSHEpruu
MOXHO pa3[euTh Ha HArpy3KH yXYyAIIAOIHE KadeCTBO
anektpuyeckoii sueprun (KO2) u Harpy3Kk#, KOTOpbIE MOTPEOIISIIOT
3JIEKTPOIHEPIUIO MOHIKEHHOTO KauyecTBa, M TEM YIIydIIaroliue
K303, a rtake Harpy3ky, coBMemaiolue B cebe oba CBOHCTBa.
OJIHaKO, OTCYTCTBYIOT METOAMKH, HO3BOJIAIOIINE OLICHHTh Ha
CKOJIbKO OJIHM HAarpy3KH yXyALIaoT, a apyrue yiydmarTr K93, u
COOTBETCTBEHHO pe-LINTh HACKOIBKO OJHHM YBEJIMYHUTH OIUIATY 3a
3JIEKTPOIHEPTHIO, & APYTUM YMEHBIIHTb.

266 DHepreTuueckoe B Hacrosimiee Bpems B pa3NHYHBIX HAYYHBIX M METOJHYECKHX | JHEpPreTHKa, 00pa3oBaHuE,
00pa3oBaHue B 3MOXY JIMCKYCCHSIX HalroKaeTCst TOJISIPA3ALHS COLMAIBHO- | COLMAIBHO-9KOHOMUYECKUE
COLMANBHO-3KOHOMHYECKUX | SKOHOMHYECKOTO BHJICHHS Pa3BUTHS CHCTEMbI 00pa30oBaHHs, | TpaHC(HOpPMALMHU, MOJIOLOH
TpaHc(hOpPMALHIi: ONBIT (dopmaroB, MmeronoB. ORHAKO INPHOPUTETHOCTh MEHEKMEHTA | CIIELHAIKCT, IPAKTHKA,
BBICILICH IIKOJIBI (Ha BBICIICH INKOJBI B IOATOTOBKE KAApOB Il HHHOBALMOHHOTO | TPYAOYCTPOMCTBO,
npumepe ®I'6OY BO pa3BUTHS NPEINPUATHH COXpAHSET CBOI aKTyallbHOCThb. B crarthe | ynpaBiieHue.

«KIT'2VY»). paccmartpuBaercs  yclemHblid  ombiT  pabotel  KazaHckoro
TOCYZApCTBEHHOTO  JHEPreTHYECKOr0 YHHBEPCHTETa B  YacCTH
BHEJIPCHHS IIEpefoBbIX (POPM M METONOB OOYYECHMS MOJIOABIX
CIELMANNCTOB Ul JHepreTHveckoi  orpaciu  PecmyGmuku
TarapctaH W OTpaciell HapOAHOTO XO3SHCTBA B COBPEMCHHBIX
COLMAIbHO-3KOHOMHYECKHX YCIIOBHSIX.

267 PaspaboTka Mozenn Msbl  mpeiyiaraeM  «yMHYKO» — HOJNMKIMHHMKY — HPEACTaBUTH | «YMHash» MOJUKIMHUKA,
YIIPaBJICHHUS KYMHOI» COBOKYITHOCTBIO HEIPEPHIBHO B3aHMOCHCTBYOIIKX ciioeB. CaMblif | «YMHBIID IOM, CJIOH,
kimnukoi Development of a | BHewrnuii cioii obecrieunBaet npeObIBaHKE MALMEHTOB B JeueOHOM | UU(pOBHU3aLMs, cUCTEMA
management smart clinic VUPEKICHHH, 332 OTO OTBEYAIOT pAa3jIMYHble CHCTEMbI M | KOMIUIEKCHOW G€30MacHOCTH
model TIPUIIOKEHHS, oI ()pOBBIBALOIIE BCIO HeoOxomumMyro | Smart clinic, smart home,

unpopmaiuio. Bayrpennuil cioil «ymHOW KiuHMKK» ocHoBaH Ha | layers, digitalization,
UCIOJIb30BAHUHM KOHLICNLIMKM «yMHOro» Joma. B Hero wmoryt | integrated security system
BXOJIUTH JJOCTATOYHO MHOTO Pa3HBIX KOMIUICKCOB: aBTOMATHYECKUE

CHCTEMbI KOHTpOJIS paboThl 000PYIOBaHHS, CHCTEMBbI YIIPaBICHHUS

nuHxeHepHoi u UT-uHdpacTpyKTyphl KIMHUKHU U T.1.

268 PaspaboTka Momenu OusHec- | ADK  sBisieTcs aHajgoroM IIPOMBIIUICHHOTO MHKPOTPHIAa HAa | AKTHBHBIN YHEPreTHYECKHI
[IPOLIECCOB aKTHBHOTO 3apyOeXHBIX PBIHKAX 3JIEKTPO3HEPIHU (MOIIHOCTH). B 310ii cBs3u | kommurekc, ADK, Mukporpu,
9HEPreTUYECKOr0O co3JaeTcs cUcTeMa OM3HEC-TIPoLeccoB (DYHKIMOHHUPOBAHHS HOBBIX | OHM3HEC-IIPOLECCHI,
KOMIUIEKCa CyOBEKTOB 3HEPrOPHIHKOB, KOTOpasi B JajbHEHIIEM MO3BOJHUT | 3JIEKTPOIHEPreTHKA,

OpraHM30BaTh TAaKHE CYOBEKTBI, a TAKXKE OHEPIUH, OOBECKTOB | OpPraHM3alMOHHBIC CTPYKTYpPBI
JJIEKTPOCETEBOr0 XO3HCTBA M 3HEPTrONPUHUMAIOLIUX YCTPOUCTB

MOTpeOUTENEH 3JIEKTPUUECKON SHEPruH, OOBECIMHCHHBIX CAWHOI

CHCTEMOM TIOJIepkaHusl GanaHca MPOM3BOJACTBA M IMOTPEOIICHNS,

COCMHEHHBIX C BHEIIHEH SHEProcUCTEeMOl B OJHON TOYKe C

KOHTPOJIMPYEMBIMH TTapaMeTpaMH.

269 [pumenenue B jaHHOii  cTathe  paccMaTpUBAIOTCA  XapakTepucTHkd | automation, wireless
npomsinuierHoro Wi-Fi B GecripoBoaHOM mpoMbinuieHHOW cetn Wi-Fi, ee tomomormu u | networks, IEEE 802.11,
CHCTEMax aBTOMAaTH3ALUN HpUMeHsieMoe 000pyIOBaHHUeE. industrial Wi-Fi, data rate,
BBICOKOTEXHOJIOTUYHBIX industrial wireless networking
IIPOU3BOJICTB principle.
ABTOMaTH3MpOBaHHAS JlaHo omucaHHe aBTOMAaTH3MPOBAHHOM CHCTeMBI cbopa, oOpaborku | gas dynamics, kinematic

270 cucrema cbopa, 00paboTKH W yOpaBleHWs JUIl Ta30[MHAMMYECKOrO CTEeHJa, KOTopwIiid | structure, thermo-anemometer,
MH(OPMALMY U YNpaBIeHUs | NpefHasHaueH JUIs W3ydeHWs JuHaMuMKH  ocpexaHeHHeix u | swirling flows, unsteady

JUISL 3KCIIEPUMEHTAIIBHOTO
ra30JUHAMHUYECKOTO CTeHIa

MyJIbCAIIMOHHBIX XapaKTEPUCTHK TTOMEPEYHBIX MOJeH CKOpocTH M
TypOyJIEHTHBIX KacaTelIbHBIX HANpPHKEHUH, a TakKe JIOKAIbHBIX
Ko3(Q(PUINEHTOB TpeHHs B TypOYJNEHTHBIX CTAIMOHAPHBIX,
HECTAI[MOHAPHBIX TTOTOKAX M MOTOKAaX C JIOKAIBHOH 3aKpYTKOH Ha
BXOJHBIX YYacTKaxX IMIHHAPUYECKUX KaHAJIOB C INPUMEHEHHEM
CTIeI[MANIbHBIX TEPMOAHEMOMETPHYECKHX 30HI0B. IIpencTraBieHs!
(yHKIMOHANBHAS CXEMa aBTOMATH3allMM  Ta30JANHAMHYECKOTO
CTeHJa M TNPUHIUIHAIBHBIE CXEMbl KOHCTPYKIMI JaTYMKOB
TEPMOAHEMOMETPA, JaHO MX onmcaHue. OCHOBY TEXHOJIOTMYECKOM
YacTH  CTeHJa NPEACTaBIAeT  a’pOJAMHAMHYECKHH  KOHTYp
OTKPBITOTO THIIA B COCTaB KOTOPOTO BXOJAT: ITyJIHCATOp IOTOKA,
(dopkamepa, nperHA3HAYCHHAS JUIS CTAOMIM3ALMH MOTOKA TEpes
BXOIOM B W3MEPUTENBHYI0 Marucrpaib, YCTPOMCTBO  JUIs
¢dopMHupOBaHHS M CMEHBl YCIOBHM TedeHHs HAa BXOZE B
W3MEPUTEIBHYI0 MarucTpaib, ONBITHBINA Y4acTOK, COOpaHHBIH H3
JIECATH TEPMETHYHO CTBHIKYIOIIUXCS CEKIUH, ONOK 3TalOHHBIX
npeobpa3oBaTeneil pacxosia, paboTaIOMUX B KPUTHIECKOM PEXUME
UCTEUCHHS M BO3IyXOAyBKa, paboTaromias Ha BcacklBaHHE. B
COCTaB JIMarHOCTHYECKOTO OOOPYJOBAHUS YCTAHOBKH BKIIFOYEHBI
4JeThIpe KOMILIIEKTA nudpoBbIX TEpPMOaHEMOMETPOB,
obecrneunBaOIMX W3MEPEHUs] MTHOBEHHBIX JIOKAJIbHBIX 3HaYCHUI

flows, automation.
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CKOPOCTH M TEMIEpaTypbl BO3IYIIHOIO IOTOKa ¢ Habopom
TEPMOMETPHYECKNX U  TEPMOAHEMOMETPUYECKHX  JATUHKOB.
TepMOaHEMOMETPHIECKIE JATYAKH HMEIOT Pa3IHYHYO
KOHOUIYpalHIo, YTO OOBICHACTCS HEOOXOAUMOCThIO —Ooiee
JICTAILHOTO M3Y4YCHHMsSI MOTOKA BO3IYLIHOW Cpelbl BO3JE CTCHKH
KaHaia. [IPHCTEHOYHOE TPEHHE MOKHO TaK)Ke KOHTPOIHMPOBATH C
[IOMOIIBIO  JaTYyuKa  THIIA  «TPYOKa-BBICTYI»,  KOTOpBIi
CKOMMYTHpPOBaH ¢ Jau(depeHIaIbHbIM JIaTYUKOM JaBICHMS.
IIpomecc cbopa u 00pabOTKM U3MEPHTENHHOH HH(pOpPManuK
[OJIHOCThIO AaBTOMATU3MpOBaH. g 3TuUX wenel 3a/1eiicTBOBaHbI
KOHTpOJUIEp ~ Iy/lbcaTOpa IOTOKA, JIOKAJIbHBI  KOHTPOJLIED
YOpaBiIeHHs ¥ [EPCOHAJBHBI KOMIBIOTEP CO BCTPOCHHBIM
MHOT'OKaHaJIbHbIM MOJIYJIEM U [IAKETOM MPHKIAIHBIX IPOIPAMM.

271 BecnipoBozHbie TexHosorun | "B maHHOW  crathe  paccMarpuBaeTcs  IpuMep  co3janus | automation, wireless
cOopa JaHHEIX B GecrpoBoHOIT ceTn nepenaqn n3MepurenbHex AaHHbix B ACYTIL | networks, energy and
aBTOMATH3UPOBAHHBIX BecnpoBoziHyI0 CeTh MpeinaraeTcs MOoCTpouTh Ha Gase cranmapra | information network
cUCTEMax yIpaBJICHUS ISA100.11A. B xauectBe OObeKTa aBTOMATH3allMKM BhICTymaer | parameters, network protocol,
TEXHOJIOTHYECKUMU y4eOHO-TpeHaKEPHBIIl KOMIUIEKC, MpeAHa3HaueHHbIH it ydera | data transmission, computer
nporeccamMmu JHEPropecypcos. networks, data processing,

data networking, ISA100.11A.

272 "[IporHo3upoBaHue
napamMeTpoB reMOJAMHaMHKHA
Ha OCHOBE HEMHBBA3HBHOM
FPIZ[pOMaH)KCTHOﬂ
TEXHOJIOTUH C
MIPUMEHEHNEM HEHPOHHOM
CETHU

273 Hcnonp3oBaHue OI0YHBIX The article explores the experience of using block-pumping units | Komnakrusie 6outbie
ycranoBok Juist yrrmsauun | for the injection of associated petroleum gas (APG) to improve oil | ycranosku, yrunmsarust [THT,
nonyTHOro HedTsiHOrO raza | output. The main problem is the preparation and cleaning of APG, | ouncrka 1 moaroroBka rasa,
(Using block installations as untreated gas has a devastating effect on the walls of the well and | skonomust 3atpar, nossiieHue
for associated petroleum gas | other equipment. It is proposed to use a complex injectors with a | medreornaum, BomgoraszoBoe
recycling) membrane cleaning system. These solutions are already on the | 3aBommenwue.

market, some companies have already tried these solutions. The
authors made an economic assessment of the effectiveness of this
installation in comparison with the traditional more expensive
compressor installation. According to the results, there was an
increase in income of 455 million rubles or at a discount rate of
15% - 90 million rubles for 15 years for 4 wells. Developments in
the field of injectors with a membrane cleaning unit can reduce their
cost, which ultimately affects the effect of scale and the useful use
of APG.

274 Energy technological The paper considers the possibility of using off-design fuels for | Kamepa cropanusi,
complex based on the low combustion in the combustion chamber of a stationary gas turbine. | rexHeparopHsiii ras, xumxoe
grade fuels utilisation It is known that the design of the combustion chamber assumes the | Torumeo, korcTpykuus ['TY,
DHepreTUuecKuit use of only a gaseous type of fuel with a certain chemical | Bnara rornusa
TEXHOJIOTHYESCKUI composition. The most competitive is gas with high calorific value
KOMILJIEKC Ha OCHOBE and hydrogen content. At the same time, it is possible to use
UCHOIb30BaHUS mixtures of gases, for example, synthesis gas and natural gas, or
HHU3KOCOPTHBIX TOIUINB certain types of liquid fuel (watered fuel oil, coal-water slurry, etc.).

To assess the efficiency of such combustion, it is necessary to
calculate the material balance of the combustion process of the
adopted type of fuel (liquid or gaseous) in the combustion chamber
of the GTU. The influence of the chemical composition of a
mixture of gases or liquid fuel on the design characteristics of the
combustion chamber of a GTU and on emissions, as well as the
chemistry of the combustion process of such fuels, should also be
investigated.

275 Analysis of crm systems for | In modern business, the need to automate various processes has | 6usnec, CRM-cucrema,
human resources become a common thing. Until now, the company has stored all | Bitrix24, aBTomaTn3arms
management information about employees of branches in the Microsoft Excel | cranmapruzamus, Microsoft

software product, but this custody method was not convenient | Excel.
enough. The use of a CRM system will ensure maximum

automation and standardization. The most popular CRM system

today is the Bitrix24 system. The application of a CRM system in

the company will make it possible to form a “Cleaning Schedule" in

such a way that each branch will be able to fill in the data in

electronic form and, if necessary, upload them into Excel format.

276 Features of the use of In this work, concepts such as computer-assisted instruction, | MCKyCCTBEHHBII HHTEIIIEKT,

artificial intelligence on the
example of convolutional
neural networks

artificial intelligence, deep learning will be considered, and various
stages in the creation of models using artificial intelligence will be
analyzed. Options for constructing layers will be studied, the
concepts of weights, loss functions will be revealed. A description
of the learning process of an extremely-precise neural network in
order to solve the problem of pattern recognition for understanding
the features of artificial intelligence work is given.

HEeIpOHHBIE CeTH, MAIlIMHHOE
o0yd4eHue, CBepTOodHas
HEHWpPOHHAs CeTh, NIyOOoKOoe
o0y4eHue, mapaMeTpH3aIys.
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277

Technology to increase
customer loyalty

In this article, the most attention is paid to such a component of the
online store as the business process "Marketing” in terms of
creating a permanent customer base. This is done by increasing
customer loyalty. The main problem is that in the modern world e-
commerce is widespread and is available to companies of
completely different levels, up to individual entrepreneurs. This
leads to the emergence of a large number of online stores and
increased competition between them. In conditions of competition,
it is necessary to create a base of regular customers.

IDEFO, IDEF3, ARISeEPC,
OpenCart, PHP, SQL,
Javascript business process,
online store, marketing,
engineering, modeling.
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YcoBepieHCTBOBaHUE
CHCTEMBI YIpaBIICHUS
9NIEKTPOIPHBOIOM
KHCJIOPOJHOIO KOHBEPTOpa

Current world economic recession and high competition in the
market of ferrous metallurgy products make the issue of improving
the efficiency of the steel making process especially pressing. One
of the ways to improve the efficiency of a steel-making unit is to
provide the sufficient minimum content of furnace slag in a pouring
ladle. It can be achieved by permanent real-time monitoring of the
melt stream during tapping from the steel-making unit and
automatic cutoff slag by electrical drive control system. The most
efficient way to monitor the melt stream is the method based on
control of infrared radiation from the steel being tapped. The article
offers the analysis of arrays of infrared radiation values from
operating steel-making units of the largest smelters. The authors
give some practical design recommendations for monitoring
systems of melt stream in the process of tapping from the steel-
making unit. They also describe the rule of slag detection in the
melt stream that can be applied in oxygen furnace electrical drive
control system.

9IIEKTPONPHBOJI, CHCTEMa
YIPABJICHHS, KHCIOPOAHBIIi
KOHBEPTOp, OOHAPYKEeHHE
LuIaka, HHppaKkpacHbIi
JETEKTOP
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MOHUTOPHHT U IPOBEPKa
CEJIEKTUBHOCTHU YCTPOUCTB
peneliHOM 3aIUThI ¢
HCTIONB30BaHUEM
HPOrPaMMHOTO KOMILIEKCa
PSS Sincal.

Distribution networks, characterized by a large length, ramification
and complexity of construction, inevitably entail complexity in
calculating the selectivity of relay devices. The methods used today
for calculating the selectivity of relay protection devices do not
have the technical ability to quickly calculate short-circuit currents
on the buses of transformer substations, as well as to check the
selectivity of relay protection devices and build the time-current
characteristics of relay protection terminals. In the work, a method
of checking the selectivity of relay protection devices for power
transmission lines of a 6 kV branched electrical network using the
PSS Sincal complex. For this model, the network is 6 kV. The
SIRIUS-2 L series protection model was proposed as a relay
protection device. In the "Protection coordination” module of the
PSS®SINCAL program complex, the behavior of the relay
protection measuring devices in case of damage at a given point in
the network is analyzed. For this, a microprocessor device SIRIUS-
2L was modeled, installed as the main and backup protection of 6
kV outgoing lines, with the input of the current settings. The
operation of the device is analyzed in the mode of operation at the
object of settings, as well as in the mode of their correction in
accordance with the generally accepted calculation method. The test
results are presented in the form of time-current characteristics, as
well as in the form of a selectivity map.

ToxoBast oTceuka, peneiiHas
3auuTa, cpadaTelBaHue,
MOJIEJIMPOBAHUE, YCTPOHCTBA
peleitHoil 3amuThl,
CEeNeKTHBHOCTh
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Autonomous four-wheel
drive vehicle traction motors
power distribution system

Currently, there is a rapid modern energy saving technologies
development in the field of automotive industry. According to this,
electrical vehicles are going mainstream. The main parts of
electrical vehicles are battery, electrical traction motor, invertor and
control and measurement system.

Electrical vehicle, power-
wheel, electronic differential,
drive system, mathematical
modeling
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Methods of ensuring motion
safety of autonomous
electric vehicle

This article discusses ways to ensure movement safety and energy
efficiency of indoor autonomous electric vehicles at various
trajectories and maneuvers. A block diagram of interaction process
between an autonomous vehicle navigation system and an
automatic control system of electric wheel drives is presented. A
principle of its operation is described. An overview of sensors that
meet safety requirements of an autonomous electric vehicle in
complex and dynamic environments is provided. A list of motion
planning methods is presented and the application of the method of
artificial force fields is substantiated, a mathematical description of
this method is provided. The main goal of the introduction of the
navigation system is generation of reference signals to electric
wheel drives. Electric wheel drives set a desired behavior of motors
and of the whole system. An autonomous vehicle uses sensors to
determine movement parameters, recognize surrounding space and
interact with it. Received signals with data on desired speeds of
rotation of wheels are fed to an automatic control system of electric
drives of the wheels. The control system directly controls electrical
machines installed in the vehicle. The use of the presented system
will ensure safe operation of an autonomous electric vehicle in a
human-adjacent workspace.

autonomous electric vehicle,
traffic safety, motion planning,
electric drive control system,
Sensors.
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Statistical method based
estimation technique for
energy storage system

The article considers analysis of traction substation load schedule.
The power consumption profile of the traction substation has been
analysed by means of the probabilistic methods. On the basis of

Energy storage system,
traction power supply system,
probabilistic methods of
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parameters at traction
substations

probabilistic analysis, a method for electric energy storage device
capacity for hourly load regulation is proposed. In addition, the
authors propose the approach to select average power consumption
of the traction substation, relative to which the load schedule will be
aligned. In the application software packages for statistical data
processing, the hypothesis of the normal distribution of the load
value of the traction substation is tested. Also, the choice of the
typical law of distribution of a random variable, with the greatest
confidence reflecting the nature of the distribution of experimental
data, is made.

analysis
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KoncrpykTusHo-
KOMIIOHOBOYHBIE PELICHNS,
Kak (axTop, BAUIIOLINI HA
PBIHOYHYIO CTOMMOCTb
MaJIbIX
THPOIIEKTPOCTAHIINI

Crathss MOCBslleHa mpoOieMe MOBBIMEHHS d(hEeKTHBHOCTH
HCTIONB30BAHUS THAPOIHEPreTHIECKOTrO MOTEHIHaNa
Ta/pkuKUCTaHA M AJEKBATHOW OLEHKE PBIHOYHOM CTOMMOCTH
JHEPreTUYECKUX OOBEKTOB B  YCIOBHAX PECTPYKTyPH3aLUH
9NIEKTPOIHEPTETHKH M U3MEHEHUsI KIIMMaTa. ABTOpaMH 000CHOBaHa
1[e/1ec000pa3sHOCTh JUBEPCH(PHKALIME OCBOCHHS BO300HOBIISEMBIX
HCTOYHHKOB SHEPIrMH Ha OCHOBE HHHOBALMOHHBIX KOHCTPYKLHH
MalblX ~ TUAPOIEKTpocTaHimi.  IIpemmoxeHHOe — aBTOpaMH
KOMOMHHPOBaHHOE IIaBy4ee yCTPOICTBO ITO3BOMISIET UCHIOJIB30BATh
SHEPrHIO BOJbI, CONHIA M Berpa. Mcmomb3oBaHue IU(pPOBBIX
TEXHOJOTHH B YIOpPaBICHHH PEXUMOM pabOTHl  yCTpOWCTBa
obecreynBaeT HaIEKHOCTh OJJIEKTPOCHAOKEHUsT MOTpeOHTENne u
YMEHBILAET PUCKU CHIIKEHHS €r0 PhIHOYHOH CTOMMOCTH.

Iorenuuman,
THAPOIHEPIeTHKA,

3¢ HEeKTHBHOCTb,
IUBepCHbHKALIUS,
HaJIKHOCTh, KOHCTPYKLIUS,
KOMITOHOBKA.
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IMpumenenue nUQGPOBEIX
TEXHOJIOTHI B CTPAaXOBaHUU

CrpaxoBaHHE Ha CETOAHSIIHMK JEHb, SBISETCS JHHAMHYIHO
Pa3BHUBAIOIIMMCS CETMEHTOM POCCHHCKOTO pBIHKA M IOCKOJIBKY
HH(OPMAaLIOHHEIE TEXHOJIOTHI OTHBIHE CTaHOBSITCS
TEXHOJOTHIECKHM ¢dhyHIaMeHTOM YCIEIHOTO OusHeca,
YCHJIMBAOIIETO KOHKYPECHTHBIC IIPEMMYILECTBA CTPAaXOBIIHUKOB,
OHM SIBJISIOTCSl HEOTHEMJIEMOH YacCThIO NPH (PYHKIMOHUPOBAHUH
JIeATEeNbHOCTH BCeH KoMHaHud. O((EKTHBHOCTh IESATENBHOCTH
BCell KOMIAHMM 3aBHCHUT OT KauyecTBa OpraHM3alUM Ou3Hec-
nporeccoB. B cBsi3u ¢ 3TUM, 0COOYI0 aKTyaJIbHOCTh IPHOOPETAIOT
pa3paboTka  METOZOB  MOJCIUPOBAHMS W aBTOMATH3aIUH
yHpaBieHHs: ~ OM3Hec-TIpolleccaMM B CTPaxOBaHHHM,  Kak
HEOOXOIMMOro  yCIOBUS ~ oOeclieyeHuss  yCTOHYMBOrO M
JIMHAMHYHOTO (DYHKI[HOHHPOBAHMS CTPaxoBOH KoMmmaHuu. OxHHM
U3 TaKUX CIOCOOOB  sBISETCA  pa3pabdoTka  MOOMIBHOTO
HpHIOKEeHHs. JIaHHAs OMILMS YKPEIUT IO3UIHU KaK Ha CTPaXOBOM
PBIHKE CpeIy OCTAIBHBIX KOHKYPEHTOB, TaK M B OTHOIICHHH K
KIMEHTaM M MapTHEpaM, a TAaKKe MO3BOJIUT pPa3BUBATH CBOU
BO3MOXXHOCTU HApaBHE C MOCTOSHHO MEHSIOUIMMHUCS YCIOBHSMHU,
TEHIEHIVSIMH ¥ 3aIIPOCaMHL.

ABTOMaTH3aLNS,
CTpaxoBaHue, pa3paboTka,
MOJICJIUPOBAHUE,
ONTUMH3AIUS
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Bo03MOXXHOCTH IPUMEHEHUS
HEHPOHHBIX ceTel npu
npotorurmposanud (The
possibility of using neural
net in prototyping)

B craThe paccMOTpPEHO HampaBlieHHE NMPUMEHEHUs HCKYCCTBEHHBIX
HEHPOHHBIX CeTel JUIs pelleHns 3aj1a4 Knaccudukanum aeeKToB
JieTajgei  oTpacnM TpUOOPOCTPOEHMSl HAa MpPUMEPE  COTOBBIX
naneneif. OnucaH anropuTM TMOCTPOEHMS W MPHHIUI JeHCTBHSA
CHCTEMBI KiacCH(pUKAINK Je(peKTOB Ha OCHOBE MHOTOCIIOIHOTO
nepcentpona. ONHMCcaHBl TPOTPAMMHBIE TIPOTYKTHI HA OCHOBE,
KOTOpbIE PEalu3yIoT pa3IMYHbIe 00IaCTH MPUMEHEHHs 1 00ydeHHs
HEHPOHHOM CETH.

HEHWPOHHAs CETh, COTOBBIE
mmanenu, 3D-mMozens,
MPOTOTHII, CHCTEMa
knaccudukanuu nedexTon
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CoBepILIEHCTBOBAHUE
MepeBO30K OPraHU30BAHHBIX
rpynn aereit aBTo0ycaMu B
MEXIYTOPOJHOM
COOOIIEHNH € YUETOM
BO3PAcTHOH

T bepeHIau

Iponecc oOpraHW30BaHHBIX IIEPEBO30K jeTell aBTOOycaMH B
MEXAYTOpOJHOM  COOOIIEHHH Ha  Tepputopun  Poccuiickoit
Qenepanii peryIaMEHTHpYeTCs 3aKOHO/IaTETLCTBOM, HO
paccMaTpuBaeTcsl JJOCTATOYHO Y3KO, HE YYHTHIBask BO3PACTHBIE
TPYNIBI NEPEeBO3UMBIX MaccaxupoB. OrpaHudeHue (GU3HIECKOH
aKTHBHOCTH B TeYECHHE [UTHTEILHOTO BPEMEHH MOXKET OKa3bIBaTh
HEraTHBHOE BIWSHHE Ha (H3MYeCKOe M ICHXOJOTHYECKOe
cocTosiHue AeTedl. llenbio cTaThbu SABISIETCS aKTyalH3alls BOIPOCa
OpraHN30BaHHEII IEPEBO3KH JeTeil aBToOycaMu B MEXKITyTOPOJHOM
CcOOOIIeHNN ¥ TPEIIOKEHHe METOAUKH OpraHH3allH JTOro
mpolecca ¢ y4eToM Bo3pacTa JeTeil, yJacTBYIOIIHX B HEpeBO3Ke.
Ha ocHOBaHMM pe3ynbTaToB IIPOBEAEHHOTO  HCCIICOBAHUS
mporecca MacCaXHPCKUX —MEPEBO30K JeTell  aBTOMOOHMIIBHBIM
TPaHCIOPTOM B MEXIYTOPOIHOM COOOLIEHHH OBUIM BBISBICHBI
3aBHCHMOCTH IIPOHICHHOTO PAcCTOSIHHS W BPEMEHH B IyTH OT
BO3pacTa IIEPEeBO3MMBIX Jereld. IlodydeHHBIE JaHHBIE MOTYT
HCTIONIb30BaThCsl A pa3pabOTKH  MapHIpyToB M rpaduKoB
JIBIDKEHHST aBTOOYCOB, JUII KOPPEKTHUPOBKH pPEXHMa TpyAa H
OT/BIXa BOJMTENEH, BBIIOJIHSIIONINX OPTaHU30BAHHYIO IMEPEBO3KY
Ipynm JeTedl B MEXKAYTOpOAHEM COOOIIEHHH, a Takxke IIpH
IUITAaHUPOBAaHUM OOBEKTOB TPAHCIIOPTHOH HMH(PACTPYKTYpHl IO
MONYJSPHBIM ~ TYPUCTMYECKHM  MapuipyraM  HWIH  9acTo
HCTIONB3YeMbIM HAIPABICHUSIM IIEPEBO3KHU yIAIIUXCS.

Opranu3zoBaHHas EPEBO3KA
TPYyMNIs JeTe,
MEXTyTOpOIHOE COO0IIEeHNE,
PEXHM TPyZa U OTABIXa
BOJIUTEIS], aBTOMOOHIbHBIH
TPaHCIOPT, IPaHK JABIDKESHUS
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TeopuTHYECKHE OCHOBBI
UCCIICIOBAHUS
nudpoBU3aLUH B
JHEPreThKe

B cTaThe paccMOTPEHO COBPEMEHHOE TEXHOJIOTUYECKOE Pa3BUTHE U
COIMAJIBHO-2KOHOMUYECKHUE ACIIEKTBI 00ycIaBIMBaONIINe
TEOPUTHUYECCKHE HCCICAOBAaHUS M pa3BuTHC IU(POBU3AIMU B
sHepreTuke. IIpoBeieH aHAIN3 HAyYHBIX MyOJMKALVi, MPOBEICHO
000011IeHe KaTeropui CHCTEeMbl IoKa3areseil OIleHKHU, BBIICICHBI

1 poBast SHEPreTHKa,
1 poBU3aIH,
MPOMBIIICHHBIC
TIPETPHUSTHSL, ITAIIBI
1M (POBU3AIINH.
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NPHYUHBI U 3Tambl UQPOBU3aLUKM B 3HepreTuku. C MOMOIIBIO
METO/1a CPaBHEHHs NPOBEIEH aHAIM3 CYLIECTBYIOLUIMX MOJX0A0B K
OLeHKE IU(POBOIl IHEPTETHKHU MPESANPUATHIA. BIeneHs! CKBO3HEIE
TEXHOJOTHH, a TaKKe HUX IPaKTUYECKOe IIPUMEHEHUE Ha
IpeNpUsITUIX SHEpreTHyeckoro cekropa Poccun.

288

Iudpossie TexHOIOTHI
CUCTEMBI
HMHTEIUIEKTYaIbHOTO
pacrio3HaBaHusl JIUI U
MOBE/ICHUS YE€JIOBEKa

buomerpuueckue TEXHOJNOTMHM aKTUBHO BHEAPSIOTCS B HAIIy
MOBCEIHEBHYIO O KH3Hb, HPHMEHSIOTCS BO MHOIMX 00JacTsaX
CBSI3aHHBIX ¢ obecrieueHreM 6e301aCHOCTH JOCTyIa K HH(POPMALUK
U MaTepHalbHBEIM O00beKTaM. IloITOMy SBISETCS aKTyalbHBIM
pa3paboTka MHCTPYMEHTApUs MHTEIUICKTYaJIbHOTO PaclO3HABAHUS
JMIl ¥ TOBEACHHS 4YEIOBEKAa C HCIOJIb30BaHMEM LH(POBBIX
TeXHONOrHi. B naHHOW cTaThe MHpOBEIEH AaHATH3 HECKOIBKHX
HPOrpaMM paclO3HaBaHMs JIMLI, KaK CPEICTB ayTCHTU(DUKALUM Ha
KOMITbIOTEPAX OCHAILICHHBIX BHJIE0 KaMEPOH, Ha OMIKMOKU HEPBOToO U
BTOPOTO POAa, a TaK )K€ BBIBICHHE YSI3BUMOCTEH M BO3MOXKHEIE
crnocobbl  00X04a  HPOrpamM, — PasiMYHBIMU  CPEJCTBAMH.
Pa3paborana Mozenp cucTeMa JIMI, M IIOBEJCHUS dellOBEKa
npuMeHuTensHo Kk Pecrmybnmuke  Tarapcran.  IlpexcraBieHo
9KOHOMHYECKOE 000CHOBAHHE MOJIEIIH

Buomerpuieckue TEXHOIOTHH,
obecneueHue 0€30acHOCTH,
HHTEJUICKTYaIbHOE
pacro3HoBaHnue, HpPOBHIE
TEXHOJIOTHH.
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CoCTOsIHHE U TIEPCIEKTHBA
Pa3BHUTHS SHEPIEeTHKU
Keiproizckoit Pecry6miku

KeIpre3ckas PecryOnuky siBisieTcst SHEPreTHIECKO CTpaHOH, T.K.
TONBKO THUAPOIHEPIeTHUECKHH IIOTEHIHAl BOJHBIX PECypcOB
coctasisier 6osnee 150 mip KBT.4. 35eKTpo3HEepruu U 1o 3anacam
3aHnMaeT 3 MecTo B peiitunre crpan CHI'. B mHacrosmiee Bpems
YPOBEHb OCBOGHHOCTH IIOTEHIIHAA JOCTHIaeT Beero ymmib 10% ot
3anaca. Taxxke KpIprbicran o001agaeT BBICOKMM HOTEHIHMAIOM
BUD, kotopslit olieHuBaercs B 6onee 850 MIIH TOHHA YCJIOBHOTO
TOINIMBA, HO BMecTe ¢ TeM  KBIPTBI3CTaH  SIBISIETCS
sHeproaeuIUTHON cTpanoit cpeau crpan CHI'. Tloatomy Bompoc
[epPCHEKTHBBI PA3BUTHS SIBIAETCS OUEHb aKTYaIbHOM.

T.Y.T., BUD, mansie
BOJOTOKH, SHEPT U
reorepmaibHbIX Boj. HOCK,
CeBepaJieKTpo, peaHuMaIHs.
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Modernization of the ship
power plant to increase the
selectivity of the circuit
breakers (Monepuusauust
CyJIOBOM SHEpPreTuuecKoit
YCTaHOBKH JUIS TIOBBIICHUS
CCJICKTUBHOCTH
ABTOMATHYCCKUX
BBIKJIFOYATEIICH)

Currently, the modernization of ship power plants is of an urgent
nature. The latter is due to changes in the technical requirements for
the equipment of the vessel, its obsolescence and, as a result, the
need to replace it. The material suggests the replacement of circuit
breakers, and to improve the quality of placement and reduce the
weight of electrical equipment in secondary panels, it was decided
to use the principle of cascading connection of circuit breakers
while observing selectivity. The principle of cascade connection is
the possibility of selecting a lower-level circuit breaker with a
maximum breaking capacity lower than the expected short-circuit
current, if it is located behind a current-limiting higher-level device.
In this case, the higher-level device limits large short-circuit
currents by introducing arc resistance into this circuit, therefore
reduces the current flowing and helps the lower-level device to turn
off the voltage. Thus, due to the current limitation of the higher-
level device, the disconnecting capacity of the lower-level device
increases. The application of the cascade connection principle will
also be effective from an economic point of view, if selectivity is
guaranteed. The research was carried out by developing a
simulation model in the Matlab/Simulink software environment for
analyzing the upgraded system.

ABTOMATHYECKHE
BBIKJIFOUATEIH,
CEJICKTUBHOCTb,
cpabarbIBaHue,
MO/JICTIMPOBAHHUE, YCTPOICTBA,
3JIEKTPOCTAHIINH, KaCKaJHOE
COeIMHEHUE
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PaspaboTka Mozmenu OusHec-
[POLIECCOB aKTHBHOTO
9HEPreTUYECKOrO
KOMILITeKca

Pa3pabareiBaeTcst ~ Mojens — OM3HEC-TIPOIIECCOB  AKTHBHOTO
SHEPreTHYECKOr0  KOMIUIEKCA.  AKTHUBHBIM — JHEPreTHYEeCKUit
komruieke (ADK) Bkimouaer B ce0sl COBOKYITHOCTB 3JIEKTPHYECKH
CBSI3aHHBIX OOBEKTOB II0 MPOHM3BOJCTBY IJIEKTPHYECKONH IHEPTHU
KaKk TPaJUWIMOHHBIX, TaK U Ha OCHOBE BO30OHOBIISIEMBIX
HCTOYHHKOB JHEPTHH, HAKONUTENeH OJJIeKTPUYECKON JHEpIruH,
OOBEKTOB DJIIEKTPOCETEBOTO XO3SHCTBA W JHEPrONPUHUMAIONINX
YCTPOWCTB MOTpEeOUTENEH ANEKTPUIECKON YHEPTUH, 00bEANHEHHBIX
eIMHON CHCTeMOW mojnepkaHWs OajaHca MPOM3BOACTBA U
MOTPeOJIeHNUs], COSTMHEHHBIX C BHEIIHEIl YHEProCUCTEMOI B OTHON
TOYKE C KOHTponupyeMmbiMu mapamerpamu. ADK  sBisercs
AHAJIOTOM IPOMBIIIIEHHOTO MHUKPOTPHIA Ha 3apyOeXHBIX PBHIHKAX
3JIEKTPOIHEPruu (MOIIHOCTH). B 3TO# cBs3M co3maercs cucrema
OusHec-mporieccoB  (QYHKIIMOHUPOBAHUS ~ HOBBIX ~ CYOBEKTOB
SHEPrOpPBIHKOB, KOTOpasi B JalbHEHIIEM IMO3BOJUT OPraHH30BaTh
Takue CyOBEKTBI, a TaKKe ONTHMH3UPOBATh TEXHOJIOTUYECKUE
IpOIecChl M DKOHOMUYECKHE pe3ylIbTaThl AESTENbHOCTH OITHX
CYOBEKTOB.

AKTUBHBII SHEPreTHYECKUI
komruieke, ADK, Mukporpu,
OM3HEC-TIPOIIECCHI,
JJIEKTPOIHEPIETUKA,
OpraHU3aIMOHHbIE CTPYKTYPBI
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MHorokaHajabHas CHCTeMa
YIpaBICHUS
ra30/IM3CIIbHBIM JIBUTATEIIEM
Ha OCHOBE CTpYHHO-

B 5IeKTpOHHBIX ~ CHCTEMaX aBTOMAaTHYECKOTO  YNpPaBIICHUS
JIBUTaTeeM BHYTPEHHErO CropaHus TpeOyeTcs TOUHOE M3MEepeHHe
JMHAMHYECKUX MapaMeTPOB PacXxojia KOMIIOHEHTOB Ta30TOIIMBHOM
cMecH. B pabore 000CHOBBIBAETCS CTPYKTYpHOE IIOCTPOCHHE

ra30/IM3eNbHBIH IBUraTeNb,
ra30BOE TOMJIMBO, CHCTEMA
yIpaBJIeHHs], CTPyHHO-
KOHBEKTHBHBIE
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KOHBEKTHBHOTO
peobpasoBaTes

U3MEPUTEIBHBIX KaHAJIOB MHOTOKAHAIBHON CHCTEMBI YIIPaBICHUS
ra3o[u3elbHBIM JBHTraTeleM. B peamnzanum H3MepUTEIBHBIX
KaHaJIOB 0co00¢ BHHMAaHHE YIeIseTcs IpOoLeccaM M CPeACTBaM
peanM3alMy KaHajla IOJyd4eHUs HMH(OPMATHBHOIO CHIHAJa IIO
pacxoqy — IpPHUPOAHOrO  rasa B CTPYHHO-KOHBEKTHBHOM
npeobpa3zoBarere. Ipumenenue CTPYHHO-KOHBEKTHBHBIX
npeoOpa3oBateseil JONONHACTCS OPUTHHAIBHON CTPYKTYpHOU
cXeMOil  00pabOTKM IEPBUYHBIX CHTHAJIOB, YTO IIO3BOJIUT
PaCIIVPHUTh [Hala30H H3MEPEHHs B CTOPOHY MajbIX 3HAUeHUH
pPacxo/i0B, HOBBICUTh OBICTPOACHCTBHE M YMEHBLIUTh CIIy4ailHYIO
COCTABJISIOLIEH OIPELIHOCTH.

peoOpa3oBaTe

293 CeBepHblit MOPCKOM AKTyanbHOCTh JAaHHOTO HCCJIEAOBAaHMS CBSi3aHA C  LEJIBIM
KOPHIOpP KaK 3JIEMEHT KOMIUIEKCOM HOBBIX SIBJICHUH B Pa3BUTHU TPAHCIIOPTHOW CHUCTEMBI | TPAHCHOPTHBIA KOPUIOP.
MEXKAYHAPOIHOM Halllel CTpaHbl U MUPA B LIEJIOM. CeBepHblii MOPCKOH KOpUIOp ,
TPAHCIIOPTHOHN CHCTEMBI TPY30IIEPEBO3KH.

294 Meroauka Beibopa sokanmii | The article presents the author's method of constructing a digital | nexapGonusauwusi,
pa3MemIeHns 3apsiHo- model of the location of charging and storage terminals for electric | monemuposanue,
HaKONUTEIbHBIX vehicles based on a multi-criteria assessment of the parameters of | muorokpurepnasbHsIit
TEPMHUHAJIOB urban development locations. Target groups of basic criteria are | anamm3, sHepreruka,
JHEPreTHYECKOi defined, their formalization is carried out, weight coefficients are | mammnoCcTpocHue,
HHOPACTPYKTYPBI set. Based on the obtained data matrix, a hierarchical, two-level tree | aBromoGunecrpoenue
3IIEKTPOMOOHIIEH of values of the "fish skeleton"type is constructed. The effectiveness | smekrpomoGmIIb, 3apsiHbe

of the application of the methodology in the target assessment of | cramiuu, smart grid,

urban development locations for building a network of charging and | makormrenn suepruy, plug in

storage terminals of electric transport is confirmed. hybrid electric vehicle, plug in
electric vehicle.

295 LludpoBbie TEXHOIOTHHU B Building a digital economy remains a priority strategic task of | umdposuzauus o6pazoBanusi,
BBICIIUX YUEOHBIX modern states, including the Russian Federation. Digitalization will | snexkTponHBIE KOMMyHHKALWH,
3aBE/ICHHSX KaK CPEACTBO contribute to the transfer of state regulation and interaction between | umdposas s3xoHOMIKa
peLIeHusE Tpo0JIeM Hallero the state and the business sector to the level of electronic
Beka communications, which will increase the efficiency of management.

296 B pabore mpoBeneHO HccleNOBaHHE BIMSHHE (OPMBEI Harperoro | UHCIICHHBIH pacder,
Or[pe;[eneHHe BIIMAHUA JJIEMEHTA TEIJIOOOMEHHHMKA Ha 3HAYEHHE nepernaga AaBJICHUSA U TPUINCTHHK,

(hopmbI dremeHTa TEIUIOBOW IOTOK INPHU KOHBEKTHBHOM TEIUIOOOMEHE MAJsl Ciiydas | 4YeThIPEXJIUCTHUK,
TEIIOOOMEHHMKA Ha OOHOI0O H TpEX PpsaoB DJJIEMEHTOB. PacueTsl MIPOBOAUIINCE C TATUIINCTHHUK, KOZ)(l)(bI/IHI/IeHT
3HA4YEHME SHEPIreTUUECKOM ucnione3oBanreM Meroga B CFD makere ANSYS Fluent mis | sHepreTHueckoit
addexTuBHOCTH Pa3IMYHBIX CKOpPOCTEel MOTOKa oOTekaromiero rasa. Ilpu pemieHun | 3pdekTHBHOCTH

3aJjadyud B I[ByMepHOfI TIOCTAaHOBKE pacCMaTpUBAJIUCH CJIECAYIOIINUEC

CCUCHUA 3JICMCHTOB! Kpyr, TPUWIUCTHHK, YUETBIPEXJINCTHHUK,

MATHIMCTHUK. J{J1s1 BCEro paccMaTpuBaeMoro Juana3oHa CKOpocTeit

raza kodduuueHt snHepreTyeckor 3Pp(HEKTHUBHOCTH BBIIC IS

CiIydast TPUJIHMCTHHUKA. Hcnonb3oBanne TEI00OMEHHBIX JJICMCHTOB,

MPEACTABISIIONIMX ~ TPWIMCTHUK B CeYEHUM (HA  mpuMepe

KOXXYXOTPYO4aThIX TEII000OMEHHHUKOB) MOJXKET OBITH

NPEANOYTUTEIIBHBIM B CpaBHCHUM C  HCHOJIB30BAHUEM pr6

KPYIJI0ro CEYEHHUSI.

297 Onrumusanus UYucneHHsli pacuer,
TEOMETPUUICCKUX B pa60Te TIPOBCACHO HCCJICAOBAHUE KOHBEKTUBHOT'O TEII000MeHa OIITUMHU3AIIHNA,
napameTpoB B MOJIENISIX BBICOKOIOPHCTOTO SUEUCTOro Marepuana. OnpeneneHbl | BBICOKOMOPUCTHIN SUEHCThIN
BBICOKOIIOPHUCTOI'O JANaMETpPbI SYCCK TIOpUCTOT'O Martepuaia, BIIUAIOIINAC Ha MaTtepuai, I/IHTCHCI/I(I)I/IK&HPIH
SIYEHCTOTO TEINIOOOMEHHHMKA | THAPOJMHAMUKY MOTOKa M O00ECHeYMBAIoONIMe HHTEHCH(UKALUIO | TeruiooOMeHa
METOJ0M MAaTEeMaTH4YECKOrO TEMI000MeHa B MOJIEISIX C PaBHOM IUIOIIABIO TIOBEPXHOCTH CPEJIbL,

MOJCIIMPOBAHUS a TaAKXKE paBHOﬁ TIOPUCTOCTBIO.

298 Methods of 3D The article describes the procedure for constructing the blade | NX Unigraphics, radial-axial
parametrization of Francis profile of a Francis radial-axial hydraulic turbine in the NX | Francis turbine
radial-axial hydraulic graphics package. The description of the construction of the middle
turbine blade surface of the turbine blade, side surfaces - trough and back, leading

and trailing surfaces, closing the side surfaces of the blade is given.
Possibility of two ways of constructing the blade profile is indicated
— interactive and software. An internal software package, which is
part of the NX graphics package, is adopted as a software package
that automatically builds the blade profile.

299 Paspabotka BpI60op ONTHMAIBHON CHCTEMBI 30JIO0ILIAKOYIAIECHHS HEOOXOANUM | 30JIOULIAKOYIaTIeHHUE,
HWHHOBAIIHOHHBIX 1A Hanemnoﬁ, 3KOHOMHYHOU U QJICKTPOCTAHIUA,
TPaHCIIOPTHBIX CUCTEM JJI DKOJIOTHYECKH 0€e301acHoi paGOTBI JJICKTPOCTAHIUH. B mnamei TUAPABIMYECKHUE CUCTEMBI,
ONTHMH3ALNHU CXEM cTpaHe HauOoJjee MIMPOKOE NMPUMEHEHHE HAIUIM THIPABINYECKHE | BUHTOBOW KOHBEWEp, BUHT
30JIOLITTAKOYJAJICHUA Ha CHUCTEMBI 30JIOIIAKOYIAJICHUS, YTO
YTOJIBHBIX T3L[ 00bBsICHIETCS l'IpOCTOTOﬁ X KOHCTPYKIHH, SKOHOMHYHOCTBIO H

MHHUMYMOM TpyZAo3aTpaT Ha oOciyxuBaHue. CyIIeCTBEHHBIM
HEIOCTATKOM TAaKUX CUCTEM SIBJISIETCS OOJBIIOI pacxo. MPUPOAHON
BOJBI M 3arpsi3HEHHE BOJOEMOB. B manHOI pabore mpemnaraercs
YCTaHOBKAa BHHTOBBIX KOHBEHEPOB HEMOCPEICTBEHHO B YyXe
HUMCIOMIMECA 30JIOIJIAKOBBIC KaHalbl, YTO IO3BOJISICT JOCTATOYHO
6LICTpO U CPAaBHUTEIBHO HEAOPOTO (663 3aTpaTr Ha OIIOPBI U

KOXKYXH) MOJICPHU3UPOBATh CHCTEMY 30JIOLLIAKOYIATICHHSL.

301 Energy security: regional Energy security as the most important structural element of general | energy security, economic

aspect

national security of the Russian Federation is characterized by
multilevelness and multifunctionality. It is stated that fuel and

security, indicators of energy
security, regional energy
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energy complex have an important place

in the economic system of the Russian Federation. And plays the
role of basic infrastructure that forms revenues of federal and
regional budgets and it is also the largest customer for economic
entities. Modern trends in spatial and regional development policies
in the context of ensuring energy security are described in this
article. It is shown that an effective implementation of regional
energy policies in the region in the context of ensuring economic
security is an important factor in sustainable socio-economic
development. A system of energy security indicators has been
clarified to monitor energy security and in the context of spatial and
regional development policies.

policy

302

Amnanus u BbIOOp
MHKPOIPOLIECCOPHOH 0a3bl
JUISL IOCTPOCHUS
pecypcocbeperaroreit
peneHOM 3aIuTh

[IpumeHeHne MUKPOIPOLIECCOPHBIX YCTPOMCTB B peJIeHHOM 3amuTe
HO3BOJIIET  OCYIIECTBHTH  KOMIUICKCHYIO —aBTOMATH3aLUIO B
oHeprocucremax. MuTerpanust QpyHKOMi 3aIUTHl X aBTOMAaTUKH B
ACY TII 2HeprooGbeKTOB CrmocoOCTBYeT I(PHEKTUBHOMY YUETY
HOBPEXXICHUIT, MOBBIIICHHUIO JOJTOBEYHOCTH U CHIDKCHHIO 3aTpat
Ha oOcmyxuBanue. Ilepexon Ha HOBYIO OJJIE€MEHTHYIO 0a3y He
NPUBOAUT K M3MEHEHMIO IPUHIMIIOB DEJICHHOW 3aluThl U
AaBTOMATHKH, a TOJBKO pacimmpsieT ee¢  (QYHKIMOHAIIbHbIC
BO3MOXKHOCTH.

MukpornpoleccopHbie
YCTpOWCTBA, peneiHas
3aIHTa, KOMIUIEKCHAS
aBTOMATH3aLHs

303

Improving the reliability of
close objects recognition
using adaptive fuzzy
analysis of the class
intersection area in robotic
systems

When recognizing similar or close objects, the recognition
reliability largely depends on the ratio of errors in measuring the
parameters of objects and the distance between close objects. Errors
arise due to the closeness of the distribution functions of errors
when measuring the parameters of similar images and assigning the
image under consideration to a certain class according to well-
known formulas, such as Manhattan, Euclidean, etc. Thus, the
difference between similar objects becomes commensurate with the
error in estimating the measure proximity between objects.
Therefore, to eliminate this and a number of other shortcomings, the
article considers an algorithm for solving this problem using
interval analysis of error distribution functions and the apparatus of
fuzzy sets. Due to the adaptive selection of the sizes of the analyzed
intervals and the use of the apparatus of fuzzy sets, the reliability of
pattern recognition is increased. The article describes the algorithm
and its implementation on a computer, and the results obtained
confirm the effectiveness of the proposed algorithm.

Pattern recognition, similar
objects, interval analysis,
fuzzy sets, errors, measure of
proximity between objects,
reliability, computer
modelling.
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Distributed systems for the
production of electricity and
heat modeled in Matlab-
Simulink

The paper aims to analyze the parameters of a low voltage grid i
which the characteristics of distributed systems for a test period ar|
highlighted. The test grid is considered a micro-grid in which bot
electricity consumers and prosumers are connected. The determinatio
of the characteristics will be made in the Matlab-Simulink modelin
and simulation program, version R2018a in which the operation ¢
renewable energy sources on consumers and prosumers will b
analyzed and at the same time the effects and parameters of the loy
and medium voltage network will be analyzed. The paper will preser|
characteristics materialized in the variation of housing consumptio
and the variation of production of renewable energy sources over
period of 24 hours, for a winter day, characteristics on production an|
consumption curves, network parameters and power distribution, bot
power electricity produced as well as that consumed in relation to th
electricity grid.

low voltage grid, test grid,
Matlab-Simulink, renewable
energy
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Crpaterus nepexoja K
cOaTaHCHPOBAHHOMY
HCTIONB30BaHUIO
AJIbTEPHATUBHBIX
HCTOYHHKOB SHEPIUH B
(hopmare mocTpoeHus
LUPKYJIAPHOH S5KOHOMUKHI

The Green Deal, which calls for a cross-border tax to reduce th
carbon footprint, requires an accelerated development of a renewabl
energy strategy. At the same time, the emergence of the Russial
economy on the trajectory of sustainable growth is possible only o
the basis of a complex combination of traditional energy wit
alternative energy, with a gradual increase in the share of the lattel
The experience of foreign countries has demonstrated a range g
problems arising from the use of innovative energy resourceq
therefore, economic science is called upon to develo|
recommendations for optimizing the rates and types of energy source|
being introduced in Russia.

aJlbTePHATUBHAS SHEPIETHKA,
BO300HOBIISIEMbIC HCTOYHHUKH
9HEPTHH, LUPKYISIPHAS
9KOHOMMUKA, YIJIEPOJHbIH
Clie/l, TPAHCTPaHUYHBIil HAJIOT
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Problems of Electricity
Integration in the EAEU:
Challenges of Liberalization
of National Markets

The basic problems of energy integration in the Eurasian Economic
Union (EAEU) are considered. The prospects and opportunities for
the formation of a common electricity market of the Union are
identified. The main difficulties in the implementation of programs
for the liberalization of the national electricity markets of the EAEU
member states are identified. As a result of the study, it is found that
a key obstacle to the formation of a common electricity market of
the EAEU is the lack of an agreed vision of the liberalization of
national markets among the member states, as well as the desire to
use protectionist instruments to promote their energy instruments,
which fundamentally contradicts the basic principles of
liberalization. In particular, this circumstance is explained by the
presence of an excess of generating capacities in the EAEU member
states, which affects the export orientation of their energy strategies.
It is revealed that the liberalization program of the electricity
market in Armenia is aimed at easing tariffs for the population and
business, but at the same time it creates a number of strategic risks.

energy integration,
liberalization program, the
implementation of programs,
electricity market
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