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OT3bIB BEJIVIIIEA OPTAHU3ALIUNA
Ha JHCcepTalMoHHyI0 pabory Crynosa Anekcanjpa Jimurpuesnya «Ilosbimenue 3¢-
GeKTHBHOCTH yNpaBjieHus Ko3pduuuenToM peakTHBHOH MOLIHOCTH 3J1EKTPOTEX-
HHYECKOr0 KOMILIEKea MPEeANPHATHS ¢ CHHXPOHHBIM 3JIEKTPONPHBOAOMY, IPCACTAB-
JIEHHYIO Ha COMCKaHUE YYEHOM CTENEHM KaH (iaaTa TeXHHYCCKUX HayK 110 CICLHalbHO-
cti 2.4.2 — “DNEeKTPOTEXHUYECKHE KOMIITIEKCh H CHCTEMBI

AKTYaJbHOCTDH TEMBbI

3amaya ONTHMH3AIMH ITOTOKOPACIIPEACIICHUS PEAKTUBHOM MOILHOCTH B SHEPIOCH-
cTeMax BaKHa JJIsl COKpAIllEHMA 10TEPh aKTHBHOW MOIIHOCTH. Pemrenue 3akmouaeTcs B
paLOHAIBHOM PACIIPEAEIIEHHH PEAKTUBHBIX HArPy30K € y4€TOM (haKTHYSCKHX NOTPEOHO-
cTell M JOCTYIIHOTO pe3epBa PeakTHBHONH MOLIHOCTH., DHEPrOCHCTCMBI XapaKTCPH3YIOTCA
€IMHCTBOM TIPOIIECCOB MPOM3BOCTRA, TPAHCIIOPTA U PACIIPECIICHUS SNEKTPUHCCTBA, YTO
MoApasyMeBaeT PEKUMHYIO CBA3aHHOCTH oOopyaosanus. TloTpeburenn MOryT y4acTBo-
BaTh B PErYJMPOBAHHM PEAKTUBHON MOIHOCTH, YEPE3 TApU(HOE PEryIupoBaHue Ha OC-
HoBe k03 dUIHEHTa PEaKTUBHON MOIIHOCTH, 110 JOTOBOPY C CCTEBBIMH OpraHN3alluIMU
¥ MCIIOB3Ys COOCTBEHHbBIE MCTOYHNKH PCAKTHBHON MOIIHOCTH, TAKHE KaK KOHJEHCATOP-
HBIE YCTAHOBKH ¥ CHHXpOHHBIE npurareny. OfHAako pacyeT pexuma paboThl HCTOYHHKOB
YCIIOXKHCH KOJNCOaHNAMH Harpy3KkH, U3MCHCHUAMH paboThl CUCTEMBI M3-3a OTKIIIOUCHHUH 1

xosebanuit ko3dhpuumenta peaxruBHo# MomHocTH. ObecneueHHe HaIeKHOTO PEryanpo-

BaHMs 3TOT0 K03(M(UINEHTA CTAHOBHUTCS HEBO3MOMXKHBIM 0€3 CIIELHANIBHBIX 16X HAHEGEKHUX

CpeICcTB aBTOMATH4YCCKOTO yhpaBJICHUA. HOSTOMy npeacrapicHiias K o 3aliaTe
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nuccepranponias pabora na remy «llosblmenne 3GHeKTHBHOCTH YIpaBIeHUs KOdDhu-
IUEHTOM PCAKTUBHOH MOIIHOCTH MISKTPOTEXHHUYECKOTO KOMIUICKCA IIPENIIPUATHS ¢ CHH-
XpOHHBIM 3nekTponpusonom» Crynosa Anekcanzpa JIMurpueBrya, KOTOpas HalpaBjIcHa
HA YMEHBIIEHHE TOTPEBIAEMOM AIEKTPOTEXHNIECKMM KOMIIEKCOM PEAKTHBHON MOIIHO-
CTH 32 CUET Pa3pabOoTKM CHCTEMBbI aBTOMATHYECKOrO YIpaBieHuUs KO3 HIIEHTOM peak-
THBHOH MOL[HOCTH, SBJIAETCH aKTYaAbHOW KaK ¢ HAay4HOM, TaK M C TEXHHYECKOH TOYKHU
3peHHs.

Crpyxrypa u cofep:kaHne padoThl.

Jluccepralius COCTOUT U3 BBCICHUS, YETBIPEX I71aB, 3aKJIIOYCHUS, CIIMCKA COKpalle-
HUM, CIIKCKA HCIIOIBL3YEMBIX HCTOUHUKOB U TPeX NPUWIOKEHUH. B Hassanum AuccepTanym
OTpPaKeHBI IIPEIMET U TEMA HCCIIEN0BAHNS.

B nepBoii riase npoaHaJM3upOBaHbl NyONUKAIMKM O CUCTEMaX aBTOMAaTUYECKOIO
YIIPABICHNS KOHACHCATOPHBIMY YCTAaHOBKAMH ¥ MATEMAaTHUCCKOM ONIMCAHUH CHHXPOHHBIX
MallKdH Kak O0BEKTOB YIPaBJICHHs PEAKTUBHOH MOIIHOCTHIO, PacCMOTPEHB! IPHHIMIIL]
paboThl aBTOMATHYECKUX PETYISTOPOB BO3OYXACHHS CHHXPOHHBIX MamuH. Ha ocHoBe
npoBeAeHHoro 0030pa 6Bu1a chopMynMpoBaHa mpobaeMa HaydHbIX MCCICHOBAaHUHN Anc-
cepTaluoHHOMN paboThl.

Bo BTOpoOii m1aBe paccMaTpUBaeTCs CTALMOHAPHEIN PEKUM DIEKTPOTCXHHYCCKOrO
KOMIUIEKCA [IPOMBIIIICHHOTO PEANPUSTHS KaK 00BeKTa YIpaBIeHHsI K09 POHIUCHTOM pe-
aKTHBHOH MoOIIHOCTH. IIpuBeacHB! YpaBHEHHS IS ONPEJACJICHUS NOTCPbh MOIIHOCTH B
TpanchopmaTope U paspaboTaHa ero MareMaTH4eCKas MOIEIb, YUUTBIBAIOas NOCTOH-
HBIE ¥ IIEPEMCHHBIC TIOTEPH AKTHBHON U PEaKTUBHON MOIHOCTH. Ha 0CHOBE 5TOH MOJEIH
¥ ypaBHeHHH paboThl KOHASHCATOPHOH YCTAaHOBKM CHHTE3MPOBaHA PA3OMKHYTaA CUCTEMA
ABTOMATMYECKOTO VIIPABJICHMS BEMMYMHON K0d(DOhHIMEeHTa PEakTHMBHOW MOMIHOCTH Ha
HHM3KOM HanpsHKeHuH Tpanchopmaropa. PazpaboTana Moielb CTAHOHAPHOTO PeXUMa pa-
GOTBI HNEKTPOTEXHMUECKOTO KOMILIEKCa Kak 06bexTa ynpasneHus Koohduipentom peax-
TUBHOH MOIIHOCTH. METOIOM KOMIILIOTEPHOI'O MONENMPOBAHUS IMPOACMOHCTPHPOBAHA
HEe0OXOMMOCTh YYETa BIMSHHS MOCTOSHHBIX U IIEPEMEHHEBIX II0TEPh AKTUBHOM U PEaKTHB-
HOM MOIHOCTH B TpanchOpMaTopax Ha Ko3(D(OUIMEHT PEaKTHBHON MOIIHOCTH 3JIEKTPO-

TEXHHYECKOI'D KOMIIJICKCA,



B TpeTheii raaBe MPOBEIEH aHAIN3 AUHAMUKH CHCTEMBI 3JIEKTPOCHAOKEHHS KaK
o6bexTa yrpasienus k03(hGUIHeHTOM peakTUBHOM MomHOCTH. [1pecrasiena MmaTeMaTh-
yeckas MOJE/h CUHXPOHHOTO [JBUTATessl ¢ BHIXOXHOH KOODAMHATOH B BH/C PEaKTHBHOM
MoImHOCTH. PaspaboraHa MOIEIh JICKTPOTEXHUYECKOIO KOMILICKCA NPECATIPUATHS, BKIIIO-
yask MOZICNIH CHHXPOHHOTO JBUTATENs, CHCTEMbI aBIOMATHIECKOI0 yHpaBieHus kod(du-
[MEHTOM PEAKTHBHOM MOIIHOCTH Ha CTOPOHE BBICILETO M HU3IICTO HANpPSHKEHMsA TPaHC-
dopmatopa. Paccunransl napamerpsl T-00pa3HO# CXEMbI 3aMEILECHUS TPeX(PasHOro acHH-
XPOHHOTO JIBHIaTENIs 110 MACIIOPTHEIM JaHHBIM. [Tomyuena MoJie)Ib aCHHXPOHHOTO JIBUIa-
TENsA, KaK YacTH CHCTEMBbl aBTOMATHYECKOIO YIPaBAeHHS KOdD(OUIMEHTOM PEaKTHBHOM
MOIIHOCTH. Ha OCHOBE IOJIYUYSHHBIX MOJCICH CUHTE3HPOBAHA MOJECb 3JICKTPOTEXHUYE-
CKOTO KOMILICKCA C BBIXOHOM KOOPAMHATOH B BUAE KOIDOHUIHEHTA PEAKTHBHON MOILHO-
CTH Ha CTOPOHE BBICUICTO HAUPsDKEHUs TpaHcpopmaTopa. Taxke pacCMOTpPEeH CHHTE3 pe-
FYIIATOPOB OJHO- U ABYXKOHTYPHO# CHCTEM ABTOMATHUECKOTO YIIPABIEHH TOKOM BO30Y K-
JICHHS CHHXPOHHOIO ABHraress H Ko3()GUIUEHTOM PEAKTHBHON MOIIHOCTH SJIEKTPOTEX-
HUYECKOTO KOMIIEKCA.

B yeTrrepToii rIaBe roka3zaHa peayn3anys CUCTEMBI ABTOMATHYECKOIO YIIPaBJICHUSA
¥ JaHO SKOHOMHYECKOe 000CHOBAHME MPUMEHEHHUS CHUCTEMBl aBTOMATHYECKOTrO yIIpaBJic-
aus k0ohduipeHToM peakTHBHON MomHOCTH. C 1enplo BepHhUKauK MOJEIH dJIEKTPO-
TeXHHUYECKOTO KOMILICKCA IIPEANPUITHS Kak 00heKTa yrpasieHus kodbduuuentom peax-
THBHOH MOITHOCTH IIPOBEACHO KOMIIBIOTEPHOE MOJIENIHPOBAHHUE,

B 3aKk/104eHHH U3JI0’KEHB! OCHOBHBIC BBIBOJB! M PE3YIIBTATH paOOTEL

B npuno:xenusix npuseneHsl aktel BHeApeHus AO «I'K «Onexrpomury - TM Ca-
mapa» ¥ OO0 [TKD «MK —~ Anbsguey.

TexcT AUCCEPTALHM H3I0KEH TPAMOTHBIM TEXHHUECKUM s13bIKOM. OObeM, odopmile-
HHE 1 COAepKaHNue JHCCEPTALMOHHOM paboThl O CTENIEHH HAy4YHOW HOBU3HBI U IIPAKTH-
YECKOM 3HAUMMOCTH YAOBJICTBOPSIOT tpebosanmsam BAK Poccurickon Denepanun, npeasb-
SBIIIEMBIM K KaHJAWIATCKUM AUCCEPTALMAM.

Asropedepar MOJIHOCTHIO COOTBETCTBYET COACPIKAHUIO iuccepTaiuu. B asropede-
pare OTPaXKCHEI OCHOBHBIC IOJIOKCHHUS AUCCEPTAlMH, IPUBEACHLI BRIBOABI U PE3YIBTATHI
uccnenosanus, Pyxonuch asropedepara coorsercTByer Tpebosanmuam I'OCT P 7.011-

2011 n tpebosanusam 11, 25 ITonoxeHus 0 IPUCYKACHUN YYCHBIX CTCIICHEH,



HoBusna ucciieIoBaHus U I0JYYeHHBIX Pe3yIbTaToB

BEINIOIHEHHOE AUCCEPTALMOHHOE HCCICIOBAHME II03BOJIMIIO TIOJIYYHTh Pl HOBBIX
HAyYHBIX PE3yJIBTATOB, MMEIOUIMX CYyNICCTBCHHOE 3HAYCHHE JUI YIIPaB/ICHHA PEaKTUBHOM
MOIHOCTBIO IPOMBIIIJICHHBIX IPEATPUATAN.

Juccepranrom pa3paboraHa MareMaTHYeCKas MOZEIb NEKTPOTEXHUICCKOIO KOM-
TIEKCa IPEIPUSATHS, OPUEHTHPOBAHHAS Ha OTIPEAEIICHHIE IOTEPh PEAKTHBHOH MOLIHOCTH
¥ MX ydeTa IPH YIpaBIeHun KodQpPUIMEHTOM PEaKTHBHOH MOIIHOCTH B IUHAMHUKE. YCTa-
HOBJICHO 3HAUNTE/ILHOE BIMSHUE [TOCTOAHHEIX M IEPEMEHHBIX IIOTEPb MOILHOCTH B TPAHC-
dopMaTope IVaBHOM IOHU3UTENBHON OACTAHIIUNY Ha BEIMIAHY KO3(QHUIMeHTa PEAKTHB-
HOM MOIITHOCTH.

ABTOpOM pa3paboTaH aNropuT™M CTPYKTYPHO-IIAPaMETPHUICCKOTO CHHTE3a CHCTCMBI
ABTOMATHHECKOIO YIPABJIECHHUS KO3 (QPUIMEHTOM PEaKTHBHOM MOIIHOCTH INIaBHOM HOHHU3H-
TEJIBHOM MOJCTAHINY, YYHTHIBAIONIMN NEPEMEHHbBIC MOTCPY AKTUBHOH H PeaKTHBHOMH
MOILHOCTH B CHMIOBBIX TpaHchopmaropax. CHHTE3MPOBAHHEBIC CHCTEMbI aBTOMATH4ECKOTO
YIIPABJICHHS [TO3BOJISIOT COOMIOCTH TpebyeMble IPECTbHEIE 3HATCHAS Koo duIpenTa pe-
AKTHBHOM MOIITHOCTH.

TocrosepHocTh M 000CHOBAHHOCTD PE3YJILTATOB HCCJIC10BAHMA

JIOCTOBEPHOCTE TIONYYEHHBIX PE3Y/IETATOB 00€CIIEYNBACTCS HCTIOIIB30BAHKEM 000C-
HOBAHHBIX JONYIIEHHH, CTPOTHX MATEMaTHYECKHUX MCTONOB, aICKBaTHOCTh KOTOPBIX I1OA-
TBEPXK(EHA PE3YIIBTATaMU TEOPETHYCCKUX, IPUKIAJHBIX ¥ KOMITBIOTCPHO-NMHATAIHOHHBIX
WccnenoBannii, a Takyke arnpobaiuell pe3ynbTartoB AMCCEPTALMM HAa BCEPOCCHICKHX M
MEKIYHAPOIHEIX KOH(DEPEHLHAX.

3HAYNMOCTD NMOJYYEHHBIX Pe3yJbTATOB /ISl HAYKY U IPaKTHKH

TIpakTHyuecKas 3HAUMMOCTh PACCMATPHBAEMOH IMCCEPTALIMOHHON pabOThI 3aKIIIOYa-
eTcs B CHHTC3C CHCTEMBI aBTOMATHYECKOTO YIIPABIICHMS KO3M(UIMEHTOM PEaKTHBHOM
MOIIHOCTH, HCIIOIB30BAHHE KOTOPOH I103BOJISIET HPHBECTH KOSDQPHUIMEHT peakTUBHOMN
MOIIHOCTH B COOTBETCTBHE C MPEAEIbHBIMY 3HAYCHUAMH.

Hactpoliku napaMeTpoB peryasTopoB CUCTEMBI aBTOMAaTHUECKOr0 YIIPABICHHS 1103~
BOJIAIOT 3HAYNTEIEHO YMEHBIIUT CTOMMOCTD SMIEKTPUYECKOM SHEPIHM IS [IPOMBILIUIEH-
HOTO IPEINPUSATHS 32 CUET COONIONEHHS IPEIENbHBIX 3HaUeHMH Koo duiuenTa peakTHs-

HOW MOIIHOCTH.



Paspaborannas MeToauka pacuera akKTHBHON M PEAKTUBHOM MOIIHOCTEN IPH IIyCKe
ACHHXPOHHOTO JABUIAaTe)Id C Pa3/iMuHON Harpy3KoH MO3BOJAET IPOU3BOAMTE 00JIe€ TOUHYIO
HACTPOHKY PesicHHBIX 3aIIHT SJEKTPOTEXHUYSCKOTO KOMIUICKCA TIPEUIPUATHSL.

Ilpaxruueckas 3HaUMMOCT PAGOThI MOATBEPIKAACTCS aAKTaMU BHEAPEHMUSI OCHOBHBIX
PE3YABTAaTOB HAYUHO-TEXHHYCCKOH ,ue;iTeHLHOCTH B npakTuky AO «I'K «Bnexrpomum -
TM Camapa» 1 OO0 IIKD «MK ~ AJipsHey.

JInuHnii BRJIAA aBTOpA

CrynorsiM A.Jl. 6puIH pa3paboraHbl: MaTeMaTHYeCKas MOJIEINb JIEKTPOTEXHUYE-
CKOTO KOMIIJICKCA TPEAIPHATHS, OPUEHTHPOBAHHAS HA ONPE/ICICHUE TTOTEPh PEAKTUBHOM
MOILIHOCTH M MX YUCTa [P yIPaBICHUH KOX(DOUIIUCHTOM PEaKTUBHON MONHOCTH B AHHA-
MHKC; alrOPUTM CTPYKTYPHO-IIAPaMETPUYECKOIO CHHTE3a CHCTEMBbl aBTOMATHYECKOIO
yIpasjieHus Ko3(M(OULMEHTOM PEAKTUBHON MOMIHOCTY MIABHOM IIOHU3UTENLHOMN MOJICTaH-
(1M, YYUTBIBAIOIIMH IIEPEMEHHBIC IOTEPH AKTHBHOH H PEaKTUBHOH MOIHOCTH B CHIIOBBIX
TpaHchopMaTopax.

Monrora ony0IMKOBAHHBIX PE3YJILTATOB

ITo marepuanam quccepraiuy omybaukoBans! 11 pabort, U3 HEX: 3 CTaThH B XKypHa-
jax, pexomenosanHbix BAK PO,

IMo mucecepranuy HMeIOTCS CIISAYIOMe 3aMedAHUsI

Jluceepranus BBIIONHEHA HA JOCTATOYHO BBICOKOM ypoBHE. BMecTe ¢ Tem, 10 juc-
ceprannoHHoi pabore Crynosa A.Jl. UMEIOTCA CIICAYIONINE 3aMEYAHHUS:

1. He npuse/iena noscHAIOIAsA CXeMa 3JIEKTPOTEXHUUIECKOT0 KOMILICKCa [ist Haubo-
Jiee ONU3KOM K peraeMbIM 3a/1a4aM CUCTEMBI yIipasiieHus (pucyHok 1.13)

2. Ha cyrounowm rpaduxe xoadduupmenra peakTHBHON MoluHocTH (prcynox 2.17),
MMCIOIICM CTYTICHUATYIO (hOpPMY, HE ICHO, YeM BBI3BAHB! 3HAYUTEIIHHEIC IIEPETIa bl 3HAYE-
HUA K03 G uIMeHTa PEaKTHBHON MOIIHOCTH — HU3KMM KaUeCTBOM PEryJIMPOBAHUS WU H3-
MEHSIOIMMUCS YCTAaBKAMH?

3. B pasjene TeXHUYECKOH peaiu3aliy He YKa3aHbl AKTUBHEIE U PEAKTHBHBIC MOLI-
HOCTHU I1oTpeduTesic, TpancdopMaTopoB ¥ ABUTraTENeEH.

4. Ilpu onucanny paGoTel Momenn B nporpammuoM komiiekce PSCAD yxasano,
YTO HAPSHKCHHC YBEAMYMBACTCA OT Hy/sl 10 HOMHMHAJIBHOTO 3HadeHus 3a Bpems 0,05 c.
HenoHATHO, KaK MOXKHO YBEIMYUTh HAIIPSDKEHUE 3a JIBa Meprojia 0e3 rapMOHNUECKHX UC-
KayKeHUH?



5. VI3 pucyHka 4.5 CIOXHO IIOHATE JIOTHKY pabOThI CHCTEMBI YIIPABJICHHS.

6. B pabote Ha crpanmne 108 (pucyHok 3.28) npuBeieHa AByXKOHTYpHAs CTPYKTYpa
CHCTEMBI aBTOMaTHYECCKOTO YNpPaBJIeHHs KOIDOHUIMEHTOM PEAKTUBHON MOIHOCTH 3JICK-
TPOTEXHUYECKOr0 KOMILIEKCA ¢ 0OpaTHON CBA3BIO 110 TOKY BO30YKIEHHS CHHXPOHHOIO
JBUraTens u Ko3(GOUIHEHTy peakTUBHON MOIHOCTH. IIpHM 3TOM HE PACKPHITH JaTYUKU
3THX BEIHYUH. XapakTEPUCTUKH JATIUKOB OOPaTHOH CBS3M HEMOCPEACTBECHHO BIMAIOT HA
TOYHOCTB U OBICTPOIEHCTBHE CUCTEMEL.

7. Maremariudeckas MOJIENb SJEKTPOTEXHMYECKOTO KOMIUIEKCA HE YUUTHIBAET 3a-
PSUIHYH0 MOIIHOCTB JIMHUY 3JIEKTPOTIepeiay.

3axiiioueHne 10 JuCcepTANNOHHON padoTe

YKka3aHHBIC 3aMEYaHMs HE CHMIKAOT LEHHOCTh M OOILYIO TOJOKHUTENBHYIO OICHKY
JMCCePTALHOHHOM paboThl, HE BJIMAIOT Ha OCHOBHBIC HAYYHBIE U NPAKTHYECKHE PE3yITh-
TaThl ¥ HE 3aTPArkBaOT OCHOBHAIX IIOJOKEHHHI, BEIHECEHHBIX COMCKATEIEM HA 3alITUTY.

B nenom mnuccepranus npescrapisier co6oit 3aBepIICHHYI0 HAydHO-KBATH(HKALHM-
OHHYI0 paboTy, BEIIOJHEHHYIO Ha aKTyallbHyIo0 TeMy. HoBEIe HayqHEIE pe3y/IbTaTh, IOy~
YEHHEBIE JINCCEPTAHTOM, II03BOJISIOT KBAIM(HIIMPOBATh UX KaK CAMOCTOATELHOE PENICHHE
3a/1auH, HMCIOMICH CYICCTBEHHOE 3HAYCHHE UL HAyKH U IIPAKTHKY B 00J1aCTH SKCILTyaTa-
LU} 3JIEKTPOTEXHUYECKUX KOMILIEKCOB U CHCTEM.

Huccepramums CrynoBa Ajexcanapa /IMurpueBnua na temy «[loBeimenue >¢-
(DEKTHBHOCTH ympaBieHHs KO3(hOUIMEHTOM PEAKTHBHONW MOIIHOCTH 3IEKTPOTEXHHYE-
CKOI'0 KOMILIEKCA NPEMIPHUATHS C CHHXPOHHBIM 3JEKTPOIIPUBOIOMY Ha COMCKAHUE YUSHOMN
CTCIICHM KaHJOH/IaTa TEeXHUYECKMX HayK COOTBETCTBYECT TPEOOBAHMSAM, M3JIOKEHHBIM B
«IIonoxxeHny 0 TIOPS/IKE IPUCYKACHHS YICHBIX CTETIEHEN», YTBEPKICHHBIX TOCTAHOBIIC-
nueM IlpasutensctBa Poccuiickoii ®exepaumn or 24 centabps 2013 NeS842 (pen.
26.09.2022 1), a e€ aBTop CTy0R AsNekcanap JMHUTPHEBHY 3aCITy KHBAET IPHCYXICHHS
YYEHOH CTENEeHH KaHANaTa TEXHUYECKHX HayK 110 CHelHanbHocTH 2.4.2 - ONEKTPOTEXHH-
YECKHE KOMIUIEKCHI ¥ CHCTEMBEI.

Huccepranuonnas pabora CrysnoBa Anexkcanapa JImurpresuda 3acaymana u 00-
Cy’XJIeHa Ha 3acefiaHuu Kadenpsl "DIEKTPONPHBOL, MEXaTPOHHUKA M 3JIEKTPOMEXaHUKA"
FO3xHO-YpabeKOro rocy1apeTBEHHOTO YHHBEPCHTETA TIPOTOKON 3acenanus Ne 4 ot 02 ne-
kalbps 2024 1.

IIpodeccop xadenps! "Drexrponpuso,

MEXaTPOHHKA M dIeKTpoMexaHuka",
JOKTOP TEXHHYCCKHX HAYK, OLEHT %" Hynxun Makcum Muxaitnosuy
Cselenns 06 opranuzanum:

OBATEILHOE yupexzeHue Briciiero obpasopanng «IOxHo-Ypansckuii roc-
U&--'. ar
JTeI safelts {nu YHHBEPCUTET)»

PeaepanbHoe FOCYAAPCTBCHHOE ABTOHOMHOE0
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