OT3bIB
Oo(pULIMANTBHOTO ONIMOHEHTa, JOKTOPa TEXHUYECKUX HayK,
npodeccopa Ilxnspckoro Apocnasa DnreBnya,

Ha JUCcCepTalMOHHYI0 paboTy AxmeTinHa A3ara PuHaToBuua
«Hay4HbIe OCHOBBI IPOSKTUPOBAHHUS CUCTEM DIICKTPOCHACKEHUS JKUIIBIX
KOMIUIEKCOB Ha 0a3e 1okasarenei 3JIeKTPHIEeCKIX Harpy30K»,
IIPEJICTAaBICHHYIO HA COUCKAHUE YYEHOH CTEeNeHH JTIOKTOpa TEXHUYIECKHX HAyK
I10 CHEUANBHOCTH 2.4.2. DNeKTPOTEXHUIECKHEe KOMITJIEKCHI U CHCTEMBI

AKTyaJIbHOCTb TeMbl JHCCePTALHOHHON PaboThI

IIpoexTHpoBaHNe CHUCTEM 3JIEKTPOCHAOXKEHHUS Pa3IUYHBIX OOBEKTOB, B
TOM 4YHCIle TOPOJACKHUX U CENbCKUX arjoMepaiuii, OCHOBAaHO Ha pacCUeTHBIX
3HAYEHUAX JJEKTPUUECKUX Harpy3ok oOBekTOB. IIpu 3TOM CyIUECTBYIOT [Be
OCHOBHBIX MpOoOJeMBbl- aIeKBaTHOCTH HOPMATHBHBIX 3HAYEHWH yIeIbHEIX
anexTpudeckux Harpy3ok (YOH) kaxmoro wu3 00BEKTOB  0XHIaEMBIM
(haKTHYECKUM MOILIHOCTAM M CYMMHPOBAHHS Ha OOINUX LIMHAX PA3HOIO YPOBHS
(BBOJHO-pacnpenenuTensHble yerpoiictsa (BPY), pacipenenurensHele IyHKTEI,
TpaHchopmatopHble nogctanuuu (TI1) Hanpsokenuem 10 - 20 - 35 - 110 B)
JNIEKTPUYECKON MOIIHOCTH Pa3HOPOAHBIX IOTpeOUTENeH JIeKTPOIHEPTUH.

Ieppas u3 HUX 00yCIIOBIEHA OTCYTCTBUEM HMHTEIUIEKTYaIbHBIX IPHOOPOB
ydera D3IeKTPOIHEPrMM Ha MOMEHT pa3paboOTKH  TIpafoCTPOUTENBHBIX
HOPMAaTUBHBIX JOKYMEHTOB B 4acTH 3ajaHMs 3HadeHudl YOH. B pesynbrare
UCIIONIb3yeMBId Npu mnpoekTupoBanuu cBop mpaswmi CIT 256.1325800.2016
«DNEeKTPOYyCTaHOBKM  KWIBIX W OOIIeCTBEHHBIX  3maHuid. [IpaBmia
npoekTupoBaHus U MoHTaxa» (CII-256) mpuBOOUT K  pacyeTHBIM
JIEKTPUYECKUM Harpy3kaM, KOTOPBIE NPEBBIMAIOT (HaKTHUECKHE B HECKOJIBKO
pa3, IIOCKOJIBKY B HEM HE YUUTHIBAIMCH U HE MOTJIM OBITH YYTEHBI JOCTHKEHUS B
0o0NacTH paclpoCTpaHEeHUs TEXHOJOTH 3HeprocOepexeHMs Ha CHJIOBBIE H
OBITOBBIE SIIEKTPONPHOOPEL.

CymMmupoBaHuEe DSJIEKTPUUECKHX HAarpy30Kk Ha OCHOBE HOPMATHBHBIX
KO3 (QULHMEHTOB HECOBMAEHUI WX MaKCHMYMOB Takxe He 00jamaeT BEICOKOM
TOYHOCTBIO, T.K. HX H3MEPEeHHs MPOBOJUJIUCH C IMOMOIINBIO JICHTOYHBIX
CaMOIIUCLIEB, KOTOpbIE MNPUMEHSJIUMCh B OTPaHUYEHHOM KOJHYECTBE, YTO HeE
o0ecreYrBasio JOCTATOYHOE YUCIIO JJIEKTPOIIPHEMHHUKOB CXOJIHOTO HAa3HAUEHMSI,
HO Pa3INYHON HOMHHAJIBbHOW MOIIHOCTH.

IToaTOMy B Hacrosllee BpeMs aKTyalIbHOM SABISETCS 3a/1a4a BePUPHKALIHH
KaK paHee NPUHATBIX HOPMAaTHBHBIX 3HadeHWit YOH, Tak m MeTomoB pacdera
CYMMapHBIX MOIIHOCTEW pa3HOPOJHBIX 3JIEKTPONPUEMHHUKOB B TOYKaX OOIIETO
TIPUCOEIUHEHUSI. B nmpexacraBneHHOM — uccepTallMOHHON pabote, B
3HAYMUTENIbHON CTEeleHHU, MpeJiaraeTcsi pelleHre IOCTABIeHHBIX BOIIPOCOB Ha
OCHOBaHMM H3MEpPEHHH CYTOYHBIX Npo(dUIell MOIIHOCTH MHOTOKBAPTHPHEIX
wuelx 1oMoB (MKJ]) 1 00beKTOB MHIUMBUIYaIBHOTO HUJIOTO CTPOUTEITHCTBA
(OMDKC)/xoTTemKelt Ha AJNUTENbHBIX WHTEpPBaJIaX HAOMIONEHHUS C IIOMOILBIO
UCIOJNB30BaHUS  WHQOPMAallMd  COBPEMEHHBIX  MHOTO(YHKIHMOHAIBHBIX
NIpuOOPOB yueTa IIEKTPOIHEPTHHU ¢ AucKkpeTHocThio 0,5 — 1 yac.
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CrpykTypa u coaep:xkanune paboTbl

HuccepraniionHass paboTa COCTOMT W3 BBEJECHHs, IIECTH IJIaB,
3aKJIFOUEHHs, CIIUCKA COKpAIEHUH, CIIUCKA JTUTEePaTyphl U MECTH MPUITOKESHHIA.

Bo BBegennn o00CHOBaHA aKTyaJbHOCTh TEMBI AMCCEPTALMU, OOBEKT U
IpeIMET MCCIE0OBaHMs, IPUBEAECHEI 1eNb U 3a7auu paboThl, CPOPMYITHPOBAHEI
OCHOBHBIE II0JIOXKE€HUsI HAYYHOM HOBH3HBI, TEOPETHYECKOW W MPaKTHYECKOMH
3HaYUMOCTH pPabOThbl, OMUCAHBI METOHOJIOTMYECKHE OCHOBBI HCCIENOBaHU,
U3JIOKEHBI TIOJIOJKEHHMsI, BBIHOCHMBIE Ha 3allUTy, CBEACHHUS O peasln3alliy,
anpobaiuy 1 MyONIMKanuu pe3ynbTaToB. JlaHO 006OCHOBaHHE COOTBETCTBHS
JUCCepTalMy IaclopTy Hay4HOH cIenHalbHOCTH 2.4.2. DIeKTpOTeXHUYECKHE
KOMIUIEKCHI U CHCTEMBI.

B nepBoii riape nuccepTauuy BBIIOIHEH 0030p NMyOJMUKalUil MO TeMe
HCCIIeI0OBaHUs, BKIIIOYAIOIINX B ce0s CTaThbU B HAYYHO-TEXHUYECKUX KYPHAIaX,
JOKIIaZbl Ha HAyYHBIX KOH(EpPEHLUAX Ppa3zIHYHOIO YpPOBHSI, MUCCEpPTAlMH, a
TaKkKe 0030p OTEeUeCTBEHHBIX U 3apyOeKHBIX HOPMATHBHBEIX JOKYMEHTOB IIO
pacuery snekrpuueckux Harpy3ok MK/JI u OVDKC. Tloka3zaHo, 4T0 ropoacKue u
cenbCcKue HernpoMblieHHsle noacraniuuu 10/0,4 kB B GonpunHCcTBE ciiydaes
uMeroT 3arpy3ky Hiwke 30% oT HOMHHaNBHOW. B xadecTBe OCHOBHOU NPUYMHEI
o6o03HavyeHo BiusHHE dddekTa BHEIPEHHS dHEProcOeperarolUx TeXHONOIUi Ha
YPOBEHb D3JIEKTPONOTpebieHuss OBITOBBIX 3JIEKTPOIPUOOPOB K CHIIOBBIX
obmenomoBsIx Harpy3ok (OJIH). OGocHoBaHa akTyalbHOCTh KOPPEKTUPOBKH
HOpPMaTUBHBIX 3HaYeHHH YOH Xuiabpix 00BEeKTOB. BBIMONHEHHOE CpaBHEHHE
pasauYHBIX METONOB pacuera YOH mokazano, 4yto Haubonee HOCTOBEpHEIE
pe3ynpTaTel [A€T  MOHHUTOPHHI  CYTOUHBIX MNpoduiIed  MOIIHOCTH C
MOCIIEAYIOIIEH  CTaTUCTHYECKOH  0OpaboTKOM  pe3yNbTaTOB  HM3MEPEHHI.
OrleHOYHBIE TEXHHMKO-3KOHOMHUYECKHE pPacdeThl S((HEKTUBHOCTH MPUHATHS
[IOHW)KEHHBIX HOPMATUBHBIX 3HadeHMd YOH Ha mnpumepe cucTeMBI
3JIEKTpOCHa0)eHuss onHoro u3 mukpopaitonoB MKJI Pecriy6muku TaTtapcraH,
OCHOBaHHBIE Ha HUCIIOJIB30BAHUU CETEBOT0 Ipaduka CTPOUTENHCTBA U JHATPAMM
['anTa, mDOATBEpPIUIM COKpalleHHE CpOKa CTPOUTENhCTBA U  CHIDKCHHE
TpeOdyeMBbIX UHBECTHUIIUH.

Bo BTOpoOili riaBe auccepTalMM IIPEACTABICHO pEIICHHWe 3aJavd
pa3paboTKM HOPMAaTWBHBIX 3HaueHWH YOH s pacueta MOIHOCTH
TexHosorudeckoro npucoeanHeHus MK/l K IUTaOUIMM 3IeKTPHYECKHAM CETSIM.
[Tokazano, uto HeoOxomuma kiacTepuzanus MKJ] Mo HuX 3Ta)KHOCTH B
3aBUCHMOCTH OT HCIIOJIB3YE€MBIX KyXOHHBIX IUIMT (ra3oBble/>JIEKTPUUYECKHE) U
cocTaBa JU(PTOB (KOJIUYECTBO/MACCAKUPCKUE/TPY30BBIE), MMOCKOJBKY OT 3TOTrO
3aucut BenuunHa OJ[H. OcoOeHHOCTBIO MOHHTOPHHIA 3JIEKTPUYECKUX
Harpy30K SBJIJIOCh MCIONB30BaHHE JAHHBIX 00 3IeKTponoTpebieHuH,
nosy4deHHbIX ¢ BPY, xotopoe Bkitouano B cebst He TONBKO 00111eIOMOBBIE, HO U
KOMMEpUECKHX IOTpeOuTeNel dJIekTpodHeprud. s mpeaBapuTensHOro
OrpaHU4YeHUs o0beMa U3MEPEHMH CyTOYHBIX IONYy4YacoBBIX mpoduieit
MOIITHOCTH, TPEJIOKEHO I[pPOBEJEHUE aHaiu3a CYTOUYHOTO  YAEIHHOTO
anextponorpebinenuss MKJ[ ¢ HckiIrodeHHEM U3 BBIOOPOK MaKCUMAaIBHBIX
BBIOPOCOB, HE COOTBETCTBYIOLIMX 3aKOHY HOPMAaNBHOrO pactpernenenus. [lpu



3

stoM wuckmouanuch MKJI ¢ HOBBIIEHHOH KOMMEPYECKON Harpyskoil.
IIposepsnack ¥ MOATBEpPAMIACH CTATUCTHYECKAs 3HAYAMOCTD MPUHATOIO paHee
paznenennss MK/ 1o cTpouTensHBIM KilacTepaM Ha pasfelieHue MO YAETbHOMY
3IIEKTporoTpeben 0. B cooTBeTCTBHM C pa3pabOTaHHBIM aJITOPUTMOM IS
10JTy4eHHbIX BeIOOpoK MK/ OCyIIEeCTBIIsIICS MOHHTOPUHT CYTOYHBIX IPOhUIeH
MOIIHOCTH, U (MKCHPOBAIMCh MaKCUMAaTbHBIe HAIPY3KH, IO KOTOPHIM OBLIA
3a/laHbl  BEPXHUE TpaHHULBl YIEJbHOW  MOIUHOCTH  TEXHOJOTMYECKOIO
NPUCOSAMHEHHUS TSI KaXKIOro Kiactepa. HabmogeHus aneKTpruYecKix Harpy30K
MK/ npu nangemuu COVID-19, xorma Obuta mpeamnpuHATa CAMOM3OJSLIUS
HaceJIeHUs, I[10Ka3aly M3MEHEHHWe [JHEBHOM YacTH CYTOYHBIX [pauKoB
Harpysku MKJ/I.

B Tperpeili rnaee pauccepramuu 00OCHOBAaHA METOAMKA BBEICHHUS
nonpaBoyHoro koddgduuuenta x tabmuue YOH, mpusenennoin B CII-256.
Hcronp30Banbl SKCIepHMEHTallbHbIe AaHHbIE 3JIEKTPUYECKUuX Harpysox MKJ]]
s LlenTpansHoro ¢enepajpHOro OKpyra, B CBS3M C HYEM [0 KPUTEPUIO
HauOOJBIIEr0 E€KEMECIYHOIO YIEIBHOrO 3IeKTPONOTPeONeH s IIPHHATHI
nauuple 1mo MK/ Mocksel.  JlaHHBIE  3JEKTPONOTpEOSieHHsT  KBapTHP
rpynnupoBaiuck 1o BPY u  mpoBepsulich Ha  COOTBETCTBHE  3aKOHY
HOPMAIIBHOI'O PACIpeleNleHusl 110 IATH KPUTEPUSIM, KOTOPbIe MOATBEPIUIN €ro
cobmogenne. Takxke IOATBEPXKIEHO HUCXOLHOE IIOJIOXKEHWE O THIIOBEIX
3aCTpoMKax, Ha KOTOpPBIE PACIPOCTPAHSIOTCS TpeyiaraeMble HM3MEHEHHUs
HOpPMAaTUBHBIX 3Ha4deHud YOH. J[IByXJeTHHMH MOHHUTOPHHI 3JIEKTPUUYECKUX
Harpy3ok MK/ BbeIIBHI, 4YTO HauOOJbIIHE HATPY3KH IMIPUXONATCA B
paccMaTpuBaeMOM KJIMMAaTHYECKOM IIOSICE Ha 3UMHHH IIEpHON, M OHHU
YIOBIIETBOPSIIOT 3aKOHY HOPMaJBHOIO pachpeaenenus. [lo pesynbraTtam
aHajau3a TOYEUHBIX AMarpaMM yAelbHOH MOIMHOCTH OOOCHOBAaHO 3HAYEHUE
NIOHDKAIOILET0 NTOIIPaBOYHOro koadduuuenta, pasuoe 0,81. Ilpu 3T0M 3a510KeH
3arnac Ha ypoBHe 25% OTHOCUTENBHO 3a(pUKCHUPOBAHHOIO MAaKCHMAJIbHOTO
3HAYEHMs] YIEIBHONW Harpy3Ky OJHOU U3 CPYII KBApTHUP.

B d4erBepToii riaBse auccepTaliMl JOKa3aHa KOPPEISLHOHHAS CBS3b
MEXIY DIEKTPONOTpeOseHneM UM MaKCUMalbHOH  MomHocTeio MK/
PaccmaTpuBanuce pasnuyHble BpeMEHHbBIE MEPUOIBI U PAa3NIUYHOE KOJIMYECTBO
MK/l B rpynme. Iloxa3aHo, 4YTO BBICOKas KOPPEJSLHs IOCTUTAETCA IIPU
BBIIIOJIHEHUM TPeX YCJIOBHM: BO-IepBbIX, konuuecTBO MKl momkHo OBITH He
MeHee 2-X; BO-BTOPBIX, BPEMEHHOH IIepHoJ] HaOIMIOAEHHs TOJKEH COCTAaBIIATH
CYTKH;  B-TPETBUX, O3TO  JOJDKHBl  OBITh  CYTKM  MaKCHMAJIbHOI'O
JIIEKTPONIOTPeOIeHNsT BHYTPH paccMaTpuBaeMoro mecsia. Ilpu srom Mecsi|
MOXET ObITh /IOOBIM B Te4YeHHWe Troja. Takke JI0Ka3aHa BBLICOKAd
KOppENSIUOHHAsA CBiA3b MEXIYy CYMMapHOW MAaKCHUMAJBHOH 3JIEKTPUYECKOM
Harpyskoin MK/ ©u HX CcyMMapHBIM CyTOYHBIM 3JEKTPOIOTPEOIEHUEM.
Iomy4eHsl aHanuTHYECKUE NIMHEHHbIe KoppensnuonHeie Gpyuxiuu. Paspaboran
aJICOPUTM M BBIIOJHEHBl PacyeThl 10 YBEIMYEHUIO JUaria3oHa HOPMATHBHBIX
sHayenud YOH no 3000 xBaptup B rpymme. Ilpu sToM npumeHeH mpueMm
CIly4yalHBIX KOMOMHALUN CyTOYHBIX T'PaUKOB YIENbHOW HArpy3Ku TIpYIII
KBapTHp, YTO IIO3BOJIMJIO YCTaHOBUTH U KAXKJOH TIPYINBl MUHHMAILHBIE,
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cpenHue W MakcumalnbHble 3HaueHuss YOH. CpenmaH BBIBOJ, YTO JOCTATOYHO
orpaHn4uThes konuuectBoM B 2000 xBapTup.

IIsTass rnaBa pguccepTaiudl TIOCBSIIEHA HCCIENOBAHHIO CYTOYHBIX
rpauKoB cymMMapHOU anekTpuueckoil MomHoctd MKJI, koTopas BKIIIOYaeT B
cebst O/IH u xommepueckyro Harpy3ky. B artoii cBssm MK]I pa3genensbl Ha 6
CTpouTenbHbIX KiacTtepoB. Ha mnpumepe knactrepa MKJ 11-18 ostaxei
BBIZIeNIeHa cocTaBisitomas momHoctd OJIH M koMMepueckoil Harpysku 1o
pe3yipTaTaM CTaTUCTHUYECKOTo aHaiu3a MaKCUMAaJIbHOHW yAeNbHON MOIIHOCTH
MK/I. ConocraBnenue ¢ pesyibrataMu o6paboTku AaHHBIX kiactepa MK/] 19-
25 ortaxel nNo3BOJIMIO BBIAENUTH coctaBistomyo OJIH, 3aBucsmyio ot
STaXKHOCTH 37aHus. llomydeHBl THIIOBEIE CYyTOYHBIE TIpadUKH HArpy3KH,
KOTOpble MNOATBepAMAM oLeHKy Bkiaza OJ/[H m komMmepueckoil Harpysku,
CHEIaHHYIO Ha OCHOBE MaKCUMAIBHBIX MOIIHOCTeH. [IpemiokeHo HCIIOIL30BaTh
nosy4yeHHesle 3HadueHus YOH B nuanazone no 2000 xBapTup B KauyecTBe
00OOIIEHHBIX 3HAUEHWH AN pacyera MOIIHOCTH  TEXHOJOTHYECKOTO
npucoenuHenuss MKJI. TumoBsle rpadbuku  Harpy3kd  IpejioKeHO
UCIIONIB30BaTh  IpU  BBIOOpe  3apsAHBIX  CTAHLUHUHA  3JIEKTPOMOOHIIEH,
yCTaHaBIMBAeMbIX Ha IPUIOMOBLIX TeppuTOpHsX. I[lpuBeneHBI IIpUMEpPHI
Pa3IMYHBIX 3apSIIHBIX CECCHIA.

B mecroii riaBe auccepTallMM NpPEACTaBleH aHAIM3 Pe3yJbTaToB
MOHHUTOPHHIA Ha Pa3IMYHbIX BPEMEHHBIX HHTEPBaNax 3JIEKTPUUECKIX HArpy30K
OMKC ropoackux U CeNbCKMX KOTTEIXKHBIX IOceNkoB. Ha ocHoBe
CTaTUCTUYECKOH 00pabOTKHM CYyTOYHBIX TpadUKOB HArpy3KH CHejJaH BBIBOI O
HaJIM4YUM  3HAYUMOW  TIpyINmbl OOBEKTOB C  IKCTPEMAaJbHO  BBICOKOM
MaKCUMaJIbHOM MoIIHOCTHIO. [lo mepBoil cepum u3MepeHMi SKcTpeMalibHasI
rpynmna Oblia oleHeHa Ha ypoBHe 15%, Bropas Oonee TO3OHSS Cepus
U3MEPEHMH ompeenuia yBeJIuueHue KOJIMIeCTBa KOTTeKeH B IKCTpEMATbHBIX
rpynmnax, goxojsmee 10 36% u 0IHOBpEMEHHOE CHIDKEeHUE 3a()MKCHUPOBAHHBIX
MaKCUMyMOB Harpy3ku. KiactepHblli aHanu3 3aKOHOMEPHOCTH pacIpeiesIeHUs
MaxkcumanpHoi MommHoctd OMDKC B 3aBUCUMOCTH OT MX IUIOIIAN TTOTBEPIUIT
HaJM4le SKCTPEeMaIbHBIX PYII KOTTEAKEeH W He BBISIBHIJ BIMSHHUS 3TaXKHOCTH
(B mpegenax 3-x sraxei) Ha MakcuManbHyto MolqHocte OVDKC. Tpemnoxeno
IpU DPOSKTUPOBAHUM CHCTEM JJEKTPOCHAOXEHHUS TMOCENTKOB LUICH(PBI u
WHAUBUAYaJIbHBIE TUTAIOUME TpPaHC(HOPMATOpPbl BBIOMPATH IO CHIDKCHHOM
MoiHocTH A0 12 kBT, a MaructpanbHble M DHUTAIOUME JHHAHA — TI0
pa3paboTtanHoi Tabmume YOH, yuuTeiBaromei skcTpeManbHble Tpynmbl. s
TUTIOBBIX 3aCTPOEK pPEeKOMEHJIOBAaHO MCIOJb30BaTh IPH MPOSKTHPOBAHUU
CHCTEM DJICKTPOCHAOXKEHHSI TTONTydeHHbIe KO3 PHULIMEHTH OJHOBPEMEHHOCTH.

B 3akiioueHMM T[pUBEIEHBl OCHOBHBIE HAay4yHble M MPAKTHYECKUE
pe3yJbTaThl BRIMOJHEHHOT'O MCClIeJOBaHUSI.

IMpusoxennss BKIOYAlOT 00paslbl  HCIOJIB30BAaHHBIX ~ MAaCcCHBOB
WUCXOJIHBIX JIaHHBIX, KOMWH HOPMATUBHBIX JOKYMEHTOB C YHCJICHHBIMH
3HAQYEHUSIMU  M3MEHEHHBIX [apaMeTpoB, NPHUHATHIX [0  pe3ynbTaTam
HCCJIEOBAHUS, a TAKXKe aKThl BHEAPEHHUS Pe3yJIbTaTOB JUCCEPTALIUH.

ABTopedepaT  COOTBETCTBYET  COICPKAHHWIO  OUCCEPTALMU U
MPOBEeAEHHBIM HAYYHBIM HCCIIEOBAHMSM.



CreneHb 000CHOBAHHOCTH H AOCTOBECPHOCTD HAYYHBIX HOJIO)ReHl/Iﬁ,
BbIBOJAOB H pekomeﬂnaunﬁ

IIpencraBieHHble B JUCCEPTAllMOHHOW paboTe Hay4YHBIE IIOJIOXKEHMS,
BBIBOJIBI ¥ PEKOMEHJALUU SABJISIOTCA B JJOCTATOYHOU Mepe OOOCHOBAHHBIMH H
OOCTOBEPHBIMU. VI3MepeHus OCyUIeCTBIANUCE Ha aTTECTOBAHHBIX Hpubopax
y4yera DJIEKTPOSHEPIrMM M IPEJOCTAaBISUIMCh OPraHU3alusaAMU, HMEHOIHMMHU
COOTBETCTBYIOLLLE aKKpeqUTaLMIO U JTULEH3UN. Tpebyemoe
IepenporpaMMupoBaHue npubopoB IIPOU3BOJUIIOCH JONYIIEHHBIM
00CITyKUBAIOIMM TIepcoHaToM. CTpouTeNbHBIE XAPAKTEPHUCTUKH OOBEKTOB
U3MEPEHHH  MCIIOJB30BaHBl €  OQHUUUANBHBIX CaiToB. JlOCTOBEPHOCTH
pe3yNbTaToOB UCCIIeIOBaHUs obecnieurBagach KOPPEKTHON MOCTAHOBKOM 3a1a4 U
HCITOJIb30BaHMEM aJeKBaTHOIO MAaTeMAaTH4YeCKOro arrmnapara, IpHMeHEHUEM
CepTU(GUIUPOBAHHBIX NIPOrPaMMHBIX HPOAYKTOB MaTeMATHYECKOM CTATHCTHKU
U KOPPEeISALUOHHOIO aHallU3a, COIOCTaBJICHUEM IMONYYEHHBIX PE3YJILTATOB C
QHAJIOTUYHBIMU  JaHHBIMH  JPYTUX HCCIeoBaTele. Pexomenpanus
UCIOJB30BAHMSA  CHCTEMBI  IIOCTOSSHHOTO  MOHUTOPHHIA  AJIEKTPHUYECKOMH
momHoctd MKJI Ha oOCHOBe €€ KOpPENsSLUMOHHOM CBSI3U C  CYTOYHBLIM
DIIEKTPOIIOTPEOIEHHEM  CBOEBPEMEHHAa M IO3BOJIUT  MPOrHO3MPOBAThH
3NeKTpruYecKyro Harpy3ky MK/I Ha [onrocpoyuHyro nepcrieKTUBY .

Hayuynast HoBH3Ha 10J102KeHU I, BLIBOJOB H PEKOMEH A M

K ducny nHaubonee CyleCTBEHHBIX HAYYHBIX ITOJIOXKEHWH, BBIBOJOB U
pexoMeHIalMH, colep)Kaluxcsl B AUCCEPTALIMOHHON paboTe, MOKHO OTHECTH
ClleIyIoIlHe Pe3yIbTaThl:

1. Bnepsrle pa3zpaGoTaHbl yneNbHBIE IJIEKTPUUECKHE HATPY3KU I
pacyera MOIIHOCTH TE€XHOJOIMYECKOrO NPUCOSAMHEHMS U TpeX KJIacTepOB
MKJ]I Ttumnossix npoektoB. OOOCHOBaHbI METOAMKA W AJITOPUTM pacuera
3HayeHudl YOH, ocHOBaHHBIE Ha IIpeBAPUTENHLHOM (HOPMUPOBAHUK BEIGOPOK
MKJI,  yZOBIETBOPSIOIIUX  3aKOHY  HOPMAlbHOTO  paclpeieleHus
MaKCHMAaJbHOTO  CYMMAapHOIO  3IEeKTPONOTpebNeHus ¢  IMOCieayrouei
duKcanuel MakCUMaITbHOM CyTOUHOM MOLUIHOCTH.

2. DKCIIepUMEHTAIBHO YCTaHOBIIEHO YBEJIHUYCHHE JTHEBHOU
anexrpuyeckoi Harpy3ku MKJI Ha ypoBHe 20-45% mnpu MaccoBOM mepexoje
HaceJIeHHs Ha yJaleHHylo paboTy, nposBuBLieecs B nepuoy nangeMmun COVID-
19. I'lpu 5TOM BeyepHUH MaKCUMYM Harpy3Kd He H3MEHHJICS.

3. YcraHoBieHO MOCPEJICTBOM JBYXJIETHETO MOHHUTOPHUHTA
aneKkTpuueckux Harpy3ok MKJ] MockBbl kpaTHOe MpeBBIMIEHHE HOPMATHBHBIX
3HayeHn#t YOH Hap ux QaxTudeckumM BelMuMHaMH. BriepBbie mnpemioxkeHo
BBEJICHHE K HOPMaTHBHBIM 3HadeHUAM YOH NOHMKAOMEro MOIpaBoOvYHOIo
ko3¢ duiueHTa B 3aBUCUMOCTH OT pernoHa crpourenbctBa MK/, PaspaGorana
METOAMKa  pacyera IIONPaBOYHOrO  KO3(QHIMEeHTa, OCHOBaHHAd  HAa
dopmupoBanun BbIOOpoK MKJI, yIOBIETBOPSIOIIMX IO MaKCHUMAJILHOMY
CYTOYHOMY 3JIEKTPOIOTPEOICHUIO 3aKOHY HOPMAIBHOTO paclpeaeieHus,
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UCKIIIOUEHHH M3 BBIOOPOK HEIKCIUTyaTHPYEeMBIX KBApPTHDP M BLIOOpE 3HA4YeHHs
xo3dduIieHTa ¢ 3aJaHHBIM 3alacoM B KOOPAMHALIMM C MaKCUMAJIBEHOU
YAENBHONW MOIIHOCTBIO TPYIIN KBAPTHDP.

4. JloxazaHa Koppemdnus MeXIy MaKCHMalbHOH Harpyskodl u
snektponorpednenrem MKJI. BpIfBIeHO, UYTO BBICOKMH KOI(pQUIHEHT
KOPpeJsIIUK JOCTUIraeTCs HEe3aBUCHMMO OT Mecsla HaOJIONEeHUs NPU YCIOBUIX
konudecTtBa MK/l B rpynme 2 u 6onee, anekTpornoTpebienne GpUKcUpyercs Ha
CYyTOYHOM HHTEpBaje BPEMEHHM HaOIIOJEHUS M pACCMaTPUBAKOTCI CYTKH C
MaKCHMalbHbIM JJIEKTponoTpebienrdeM B Mecsu. [lonyudena yHuBepcanbHas
NUHEWHAss ~ KOPpensaUuuoHHAs  (YHKUHSA, OIMCHIBAIOWAs  CBS3b  MEXIY
MOIITHOCTBIO U DJIEKTpOsHepruer mis keaptup u aist MK/ B nenoMm ¢ ygetom
OJIH u KomMMepyeckoi Harpys3KH, HCIOJb3yeMas Ijis pabouyMx ¥ BBIXOIHBIX
OHEHN HeIemu.

S.BnepBele  chopmynupoBaHa 3amava  paspaboTKM  00O0OIIEHHBIX
3HayeHul Y OH, yuuThIBaIOmMUX BCe NEKTPONPUEMHHKH, pa3MeliaeMble BHYTPH
MKJ/I, u paccuuTaHpl X YUCIEHHbIE 3HAYECHUS IS Pa3IUYHBIX CTPOUTENLHBIX
KJIaCTePOB 3JaHUA Ha pacIIMPEHHOM JHalna3oHe rpymn kBaptup. [Ipemnoxeno
UCIIOJb30BaTh 0000mmeHHble YOH mis pacueTa MOLIHOCTH TEXHOJOTHYECKOIO
npucoequnenus MK/, a Taxxke pacuera 3JEKTPUYECKOR HArpy3Kd Ha IIMHAX
pacupelieNuTeIbHbIX IIYHKTOB M IHTAIOMUX IHojcTaHuuid. [lomydeHa oueHka
YIOENbHOM BENUYMHBI OOILEIOMOBBIX M KOMMEpPYeCKHuX Harpys3ok mns MKJ]]
pa3IUYHON dTAXKHOCTH.

6. OxcniepuMmeHTanbHO fokazaHo Hamuuue rpynn OVDKC ¢ sxcTpemMansHO
BBEICOKHMMH 3JIEKTPUYECKUMH Harpy3kaMd B HECKOJBKO JECSITKOB KHJIOBATT.
O6BeM IpynI TakuxX IOMOBIANCHHI MOXET HOCTUTaTh HECKOIBKHX HECSTKOB
IIpOUEHTOB. lIpennoxxeHsl 3HAUYEHHUS NPOCKTHOH MaKCHUMAalbHOM MOLIHOCTH
KOTTEIKa, HCIIONB3yeMON IIpH NPOEKTHPOBAaHMU IJs1 BbIOOpa HUIEH(POB u
UHIUBUYaIbHBIX/TPYIIIOBEIX IUTAIONMX TPaHCHOPMATOPOB, W TaOIUUYHBIE
3Hayenuss YOH g rpynm  KOTTemkeld,  yYMTBIBAIOLIME  HAIHYUE
3KCTPEMAJIbHBIX HArpy3oK, JJis BEIOOpa MarucCTpPalbHBIX JTUHHN W MUATAIOLIEH
MIOACTaHLIUH.

CoorBercTBHE AHCCEPTAUMH obaacTu HCCICNOBAHHN
Hay'moﬁ CleHaJdbHOCTH

Ob6nacte  wucclenoBaHMsA  AUCCEPTALMHM  COOTBETCTBYET  MACIOPTY
crieuanbHOCTH  2.4.2. DJNEeKTpOTeXHUYECKUE KOMIUIEKCHI W CHCTEMBl IIO
CIIETyIOIIUM HAaIPaBICHHSIM:

- . 1 «Passumue obweii meopuu 31eKmpomMexHuyeckux KoMnIeKco8 u
cucmem,... Mamemamuyeckoe... Modenuposariue KOMNOHEHMO8
INEKMPOMEXHUYECKUX ~ KOMMWIEKCO8 U  CUCMEM, GKIIOYAs  CUCMEMbL. ..
NEKMPOCHAOICEHUS. . .».

- 1. 2. «Paspabomka  HAayuHbiX  OCHO8  NPOEKMUPOBAHUS...
SNEKMPOMEXHUUECKUX KOMNIIEKCOB. ..U UX KOMNOHEHIMOB».

- IL. 3. «...OMMUuMU3ayus NeKMpPOMeXHUUEeCKUX KOMIACKCO8, CUCEM U UX
KOMHOHEHMOS. .. »
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Taxum obpa3zoMm, HayuyHOE HCCIIEeJOBaHHE HAXOMUTCS B Ipeaenax ob1actu
HCCIIeIOBaHUs 3asBIeHHON HAYYHOU CIIeIHaIbHOCTH.

Ilo TemaTHKe HOUCCEpTAallMOHHOM pabOTHl B KypHallaX, BXOIALIUX B
nepedyeHb BAK P®, ony6inkoBano 24 pabotel. Martepuaisl JOKIaABIBAINCH Ha
MHOT'OYMCIIEHHBIX MEXAYHAPOIOHBIX U BCEPOCCUHCKUX HAYYHO-TIPAKTHYIECKHX
KoHGepeH1MaX B Poccuu 1 3a py6Gexom.

3amMevyaHusi H BONPOCHI N0 JHCCEPTAIHOHHOMN paboTe

1. MuHUMHM3aIUs.  NIPOEKTHPYEMOH  MOIMHOCTH He  I10/pasyMeBaeT
HEoOXOIMMOCTh B OyImylleM YBeJHYeHHe MOLIHOCTH OOBeKTa. YBEIUYUTH
MOIIHOCTh O00BEKTa BO3MOXKHO 3aMEHOM MOIIHOCTH TpaHchopmaropa,
YBEJIHMUCHUEM CeUeHUs Kabenei u T.11.

2. He paccMoTpeH Bompoc 0 HaAEKHOCTH djieKTpocHabkenus. CHMKeHue

HOPMaTHBHBIX Harpy3oK MOXET IPHUBECTH K TOMY, YTO IPH aBapUHMHBIX
OTKIIFOUEHHUAX pe3epBHAsi MOILIHOCTb OKAXKETCsl HETOCTATOUHOM.

3.B pabore wucnoms3yercs kodddunment DexHepa Hapsamy c
ko3 durmenrom [Iupcona (rnasad). Kospouuuenr Oexuepa MeHee TOYEH, TaK
KaK Y4MTBIBAeT TOJIBKO 3HAKU OTKIIOHeHuUH. J{ns dero oH ucrnons3yercs?

4. YBenuueHue 371eKTponoTpeONeHus: B KBapTUpPe — 3TO MPHU3HAK, C OJHOM
CTOPOHHI, nporpecca, C Ipyroi CTOPOHBI-MaN03()PEeKTUBHOCTH
sHeprocoepexeHust. Jta cBA3b OTCYTCTBYeT. [loTpeGHOCTh yBeIMUeH s HAarpy3u
MO>KHO JIM OTpaHUYMBATh TOJBKO aIMUHUACTPATUBHBIMH Mepamu?

5. He paccmatpuBaercst Bompoc o BiusHum Ha YOH Hamumums B MK]I
COOCTBEHHBIX HCTOYHHUKOB TeHEpalud (COJHEYHBIE MaHEeIM, Ia3oBhle MUHH-
TOLl). Takue 0OBEKTH YK€ TMOSBISIIOTCS B HOBOCTPOMKAX M MOTYT
CYILLIECTBEHHO U3MEHHUThH XapaKTep Harpy3okK.

6. B pazgmene 06 D3C (rmaBad) yTBepKOaeTcs, YTO IIOTEHIHAILHO
pacnoyaraeMasl 3HEprusl sl 3apsfa dJeKTpoMoOuied orpaHMYMBaeTCs
JOTOBOPHOM MOIIHOCTBIO M rpaduxoM Harpy3kd. Ho He y4duTBIBaeTcs
OrpaHUYEeHHE 110 MPOMNYCKHOM CHOCOOHOCTM  BHYTPHJIOMOBBIX  ceTeil
anextpocHabxeHus. [Ipu maccoBoit ycranoBke D3C B MOA3EMHBIX MapKHHIAX
MOJXKET MOTPeOOBaThCS PEKOHCTPYKIHS BBOJIOB.

7. Uto B cebs1 BKIIIOUAIOT MHTETpalbHBIe 3HaYeHus Y OH (rnasa 4)?

8. Tabnuua 6.1 moxaspiBaeT pazbpoc cpeIHEMECSYHOrO MOTpebIeHHs OT
176 mo 510 xB1-4 — HeT 0ObSICHEHHUS IPUYHH.

3akioueHue

HucceptanonHas pabora AxmeTimHa Asara PunatoBuda Ha TeMy
«HayyHple OCHOBBI NIPOEKTUPOBAHUS CHCTEM AJIEKTPOCHAOKEHHUS SKHIIBIX
KOMIUIEKCOB Ha 0a3e ImoKa3zaTeleld OJJEeKTPUUECKHX Harpy30K» SBISIETCS
3aBEpUIEHHOM Hay4HO-KBaNU(UKAIUOHHOW paboToli, B KOTOpPOH pelleHa
Hay4YHO-TeXHHUYecKas ImpobiemMa, HMeEIOLas CyUIECTBEHHOEe 3HAYeHHe IS
SHEPro- U pecypcocOepekeHrss B 9KOHOMHKE CTPaHBI, ¢ pa3pabOTKOH METO0B
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U1 ONpPENENIEHUs] pacyYeTHBIX JJIEKTPUYECKUX  HArpy30K OKUJIBIX U
OOIIECTBEHHBIX 3/aHUN Ha OCHOBE TNPHOJMKEHHS HOPMATMBHBIX 3HAYEHUH
YOH Kk dakTHueckuM BeTHIHHAM, YTO TO3BOJISIET CHU3UTh CTOMMOCTE M PacXo[
DIIEKTPOTEXHUYECKUX MATEpUAJIOB HA CUCTEMBI 3JIeKTPOCHAOKEHUs, 3aTpaThl Ha
TEXHOJIOTUYECKOE IPUCOECAUHEHHE K DBIIEKTPUUYECKHM CETAM TOPOJCKUX
obbekroB. T.o., mpeacTaBieHHas  JquUccepTallMOHHAs paboTa yAOBJIETBOPSET
nyHkTaM  9-14  «[lonoxeHHsT O TIPUCYXKIEHHH  yYEHBIX  CTeleHei»,
IPENBABISAEMBIM K JHMCCEPTAlMAM Ha COMCKAaHHE YYEHOW CTeMeHH HOKTOopa
TEXHMYECKUX HayK, a ee aBTop, AxMeTmiuH A3zar PuHaToBWY, 3aciyXuBaer
IIPUCYKIIEHHs] YUEHOU CTEIIEHU JOKTOpa TEXHUYECKUX HAYK I10 CHeHalbHOCTH
2.4.2. DneKTpoTeXHUIeCKUEe KOMILIEKCHI i CUCTEMBI.

OdunmanpHBINA ONIITOHEHT:
IOKTODP TeXHUYECKUX HayK,

npocgeccop, 3aBeayronuil kadempoit [xnsipckuin Apocnas DaueBud
«O01mas 37eKTPOTeXHUKA»

DI BOY BO «Cankr-ITetepOyprekmii (

TOPHBIN YHUBEPCUTET o
umneparpulpl Exatepuns! 11» <Al 0 2026 T.

OnextponHas noyra: Shklyarskiy_YaE@pers.spmi.ru
Tenedon: +7 (812) 382-04-62

DenepanbHoe IoCyIapCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUpPEXKAECHHUE
Bpicliero  obpasoBaHust  «CaHkT-lleTepOyprckuii  TOpHBIH — YHHBEPCHTET
umMmneparpuinsl Exarepunst II1»

[TouroBblii agpec opranmzauuu: 199106, Cankr-IletepOypr, Bacuibesckuii
OCTpOB, 21 muHus, 1. 2

Tenedon: +7 (812) 382-01-28, +7 (812) 328-82-00

@axc: +7 (812) 327-73-59; +7 (812) 327-73-60

DJeKTpoHHas noyTa: rectorat@spmi.ru

Caiit: www.spmi.ru
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