SAKJIFOUEHME TUCCEPTAITMOHHOI'O COBETA 24.2.345.05, CO3JJAHHOI'O
HA BA3E ®EJJEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIOKETHOI'O
OBPA3OBATEJIBHOI'O YUYPEXKJIEHW S BLICIIIETO OFPAZOBAHIS

«HDKET'OPOJICKUI TOCYIAPCTBEHHBIN TEXHUYECKUM YHUBEPCUTET
VM. P.E. AJIEKCEEBA»
MUHUCTEPCTBA HAYKU U BBICHIEI'O OBPA30BAHUS POCCUNCKOM
OEJIEPAITI I1O IMCCEPTALIMM HA COUCKAHUE YUYEHOM CTEITEHU

JOKTOPA HAVK
aTTecTaluoHHOE Jieo No

pelenye AUCCepTalMOHHOro coBeTa ot 27 Mas 2026 . Ne 8

O mpucyxnenun Axmermmuy Asary Punatosmuy, rpaxnanudy Poccuifckoi
Denepanuy, y9eHo# CTENeH: TOKTOPa TEXHUYECKHX HayK.

Huccepranusa «HayuHble OCHOBBI IPOEKTHPOBAHUS CHCTEM 3IEeKTPOCHAOKEHHS
KUJNBIX KOMIUIGKCOB Ha 0ase moKa3aTelell 9NEKTPUYECKHX HArpy30K» IO
CIENUANBHOCTH 2.4.2 — «DNEKTPOTEXHHYECKHE KOMIUIEKCH M CHCTEMBD» NPUHATA K
samure 25 ¢eBpans 2026 rona, nporokosr Ne3, nuccepTalliOHHBEIM COBETOM
24.2.345.05, co3maHHBIM Ha Oaze (enepanbHOr0 roCyIapCTBEHHOTO OIOKETHOTO
00pa3OBATENBHOTO  YYPEXIEHHs  BHICIIETO  OOPA30BAHHUS «Hmwxeropoackuii
TOCYNapCTBCHHEI  TexHWYeCKMH yHuBepcuteT uM. P.E. Anexceera» (HI TVY),
MuHHCTEPCTBO HAYKM M BBICIIErO obpazoBanns Poccuiickoit Qenepanuu, 603155,
r. Hwxunii Hosropon, yi. Mununa, 24, npukas Nel 119/ux ot 23.05.2023 T

Coruckarens, Axmermus Asar Punarosuy, 19 aBrycra 1984 rozma POXKACHHUS.

Jccepranuio Ha COMCKaHME YYEHOH CTEeleHM KaHINIAaTa TeXHHIeCKHX HayK
«MeTtomuku dSHeprocOepexkeHHs M IOBBILIEHHS KadecTBa JJIEKTPOSHEPTHH B
PaclpeICIUTeNBHBIX  JNIeKTpHdeckux cersix 0,4 — 10 kB mHa ocHoBe riy6oxoit
KOMIICHCAIIMK PEaKTHBHOM MOIHOCTH M DPEryJHPOBaHWS HAIpPSKEHUS» 3aIliTHI B
2013 rogy B OMCCEPTAIOHHOM COBETE [ 212.079.06, coznannom Ha 6a3e «Kasanckoro
HaI[MOHAJIHHOTO HCCIIEAOBATEIECKOTO TEXHUYECKOTo YHUBEPCHUTETA
mM. A. H. Tynonesa — KAW» (KHUTY-KAM). Pabotaer B AOMKHOCTH JOLGHTA
Ka(enpsl «DHEpreTHYecKoe MAaIIMHOCTPOEHHE» (eLepatbHOro rocyAapCTBEHHOI'O
OrOKETHOr0 06Pa30BATENBHOIO YUPEXKICHHS BBICIIETO obpazoBanus «KazaHckuit

FOCYIapCTBEHHBIN SHEPTeTHIECKHUM YHUBEPCUTETY.
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Huccepranms BhImoNHeHa Ha Kadempe «DHEPreTHMYECKOE MANIMHOCTPOCHHE)
(emepanbHOrO  TOCYNapCTBEHHOrO GHOKETHOrO 0Opa3oBaTelbHOIO  YUPEKKICHHUS
BBICIIero obpasosanus «KasaHCkuil rocyjapcTBEeHHEIM SHepreTHIecKuil YHHUBEPCUTETY,
MuHHCTEPCTBO HAYKH M BBICIIEro obpasosarus Poccuiickoit ®eneparum.

Hayunptii  xoHcyabTant — @enotoB Anekcaunp MBaHoBHY, JOKTOp
TEXHUYECKUX HayK, mpodeccop, mpodeccop kadelpbl «DIeKTpHUECKHE CTAHIHH
M. B.K. HTub6anosay» ¢benepanbHOro rOCy JapCTBEHHOTO OI0KEeTHOr O
00pa30BATENBHOTO yUpeXkAeHHs BhICIIIero oGpaszoBanus «KazaHckuii rocynapcTBeHHbIH
dHepreTHYeCKuil yHuBepcure (r. Kazams).

OdunnanbHble ONMOHEHTHI:

1. BunorpasoB Amnexkcanip BrnaguMUpOBHY — [OKTOp TEXHHYECKHX HayK,
AOLEHT, mpogeccop xapenpsl «DNEKTPOCHAGKEHWE M TEIUIO3HEPreTHKA HMEHH
akagemuka  UW.A. Bynsko» DeneparbHOro rOCyJapCTBEHHOTO OXOKETHOrO
00pa3oBaTeIbHOTO YUpEXKICHUS BBICIIIETO obpa3oBanus «Poccuiickuii
roCy/apCTBeHHBIN arpapubiii ymmBepcuteT — MCXA wmenn K.A. Tummpssepay,
r. MockBa;

2. Pycuna Anactacus ['eopriueBHa — JOKTOp TEXHHYECKHMX HAyK, HOIEHT, IEKAH
(akynbTeTa JHEPreTHKH, 3aBefyrommil kadempolt «DIEKTPHUECKHE CTAHIIHNY
DefepabHOTO  TOCY/IAPCTBEHHOIO  OFOKETHOTO  06pa3oBaTeNbHOTO  YUPesKIeHHS
BeICIIeTO0  oOpasoBanmsi  «HoBocMOMpPCKWE  rOCYIapCTBEHHBIH  TEXHHYECKHI
yHHBepcHUTeT», I'. HoBocubupCK;

3. Hxnsapckuit Slpocnas OnueBHY — DOKTOpP TEXHHYECKMX Hayk, IIpodeccop,
3aBelyroNui kadenpodt «Obmas sneKkTpoTexHuKay DenepalbHOro rocyaapcTBEHHOTO
OIOIKETHOTO  00pa3OBaTENFHOTO YUPEeXAEHHS BHICIIEro ob6pasoBanms «CaHKT-
IlerepOyprckuii TOpHEIH yHHBepcHTeT uMIeparpunsl Exatepunsl II», r. Cankr-
ITetep6ypr

JlaJTi MOJIOKHTEIbHbIE OT3BIBEI Ha IUCCEPTALIUIO.

Benymas oprammsanusi — @exepanbHoe TocyJapcTBEHHOE OIOKETHOE
ydpexjeHue Haykud MHCTHTYT cucteM sHepreTuku uM. JL.A. MenentseBa Cubupckoro
orneneHuss Poccuiickod akxameMuu HayK, B CBOEM MOJOKHTEIBHOM OT3BIBE,
IIOJIMMCAHHOM CTapmiMM Hay4YHBIM COTPYJHMKOM OTIeNa 3JIeKTPOIHEPreTHUEeCKUX
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cucteM Ne 40, HOKTOpOM TeXHHYECKHX HayK, goueHToM [na3zyHoBo#t AHHOM
MuxaiIoBHOM,

Ykasaja, 4TO JWCCepTalMOHHAs paboTra AxmermuHa A3ata PHHATOBHYA
SABIIACTCS. 3ABEPIIEHHON HAyYHO-KBATU(UKALMOHHON paboTol, B KOTOPOH Ha OCHOBE
IIPOBEAEHHEIX aBTOPOM HCCIENOBAaHHMH H3JIOXKEHbl HOBEIE HAy4HO OBOCHOBAHHBIE
TEXHMYECKHE W TEXHONOTMYECKHE  DEINEeHHs, BHEIPEHHEe KOTOPEIX BHOCHT
3HAYMTENBHBIM BKIAJ B DPAasBHTHE DIIEKTPOJSHEPreTHKH CTpaHbl. Pabora obnamaer
BHYTPCHHMM  €AWHCTBOM, COICPXKUT  OpHUTHHAJbHBIE HAyYHBIE  [OJNOXKEHHUS,
anpoOHpPOBAHHEIE H OIYGIHKOBAHHEIE B PEHEH3UPYEMbIX H3IAHHSX. Hucceprammonnas
pabora AxmermmHa A.P. coorBercTByer TpeGoBaHMAM, IPeNbsIBISIEMBIM K
AMCCEPTALIMAM HA COUCKAHHE YYEHOH CTeNeHH JOKTOpa TEXHHYECKHX HayK,
YCTaHOBJICHHBIM [JeHCTBYyIOIel penmakumed IlomoskeHHs o IPUCYKIOEHUHA YUYEHBIX
CTeneHeH, a ee aBTOp, AxmermH Asat PunatoBuy, 3aciyxuBaer HOPHUCYXKACHUS eMy
YUEHOH CTENEHH JOKTOpa TEXHHYECKHX HayK mo crnemuajirHOCcTH 2.4.2 —
«DJEKTPOTEXHUIECKAE KOMILIEKCHI M CHCTEMBD?.

OCHOBHEIE pe3yNbTaTsl pabOTEI MOTYT GBITH HKCIIONB30BAHEI Ipu pazpaboTke
HOBBIX 3HAYCHHH YNEIBHBIX 3IEKTPHYECKHX HAIPY30K B PErHOHAX CTPAHBI HA OCHOBE
HIPEIUIOXKCHHBIX METONOB IUIS CO3JaHHS CHCTEMBI IIPOTHO3HPOBAHHUS 3IEKTPHUECKIX
Harpy3ox Ha HaJlIbHIOIO NEPCIEKTHBY. BBeleHHe NOHIDKEHHBIX 3HAYEHHM YIEIBHBIX
SJICKTPUHEECKUX HAIPy30K IJI1 pacdeTa dJIeKTPHYECKHX Harpy30K MHOTOKBAPTHPHBIX
noMoB (MKJI) mnO3BONSET CHHU3WTH 3aTPAaThl HA CHCTEMEI 3JIEKTPOCHAOKEHHUS
BCJICICTBUC YMEHBIUCHUS CCYCHHH NHUTAIOIUX Kabejedl M HOMHUHAIBHON MOIIHOCTH
TpaHc(hopMaTopoB. Mcmonp30BaHHE BBISBICHHOM KOPPEJAIUOHHON 3aBHCHMOCTH
MEXTy MaKCHMaJIbHOW MOIIHOCTBIO H 3JIEKTPOIOTPEOIEeHHEM HeNlaeT BO3MOXKHBIM
OpraHH3aLMI0 YNPONIEHHOH CHCTEMBI MOHMTOPHHIA BJIEKTPUYECKUX Harpy3ox MKI],
HalpaBJIeHHOH Ha e€ IIPOrHO3MPOBAHKE Ha IIHTENBHYIO TepclekTuBy. MeTon BbIOOpa
IUIEH()OB ¥ UHAUBHIYAIBHBIX ITHTAIOIINX TPaHC(POPMATOPOB B KOTTEKHBIX TTOCETKAX
II0 IIPeATIOXXEHHOW MOIIHOCTH HIDKE MaKCHMAlIbHOH OOecleumBaeT CHIKEHWE 3aTpar
Ha CHCTEMY SJICKTPOCHAOXEHHMI M MHHHMH3MPYET IOCIEMyIOINYIO 3aMeHy IIPOBOIOB
AJst O0BEKTOB MHIMBHIYANBHOTO XKHIHITHOTO CTPOHTENBCTBA 3KCTPEMaNbHON T'PYIIIEI

Harpysox.



Conckarens umeer 83 omyGimukoBaHHBEIE PabOTB, B TOM YHCIE MO TEME
AMCCEPTAIUK OIyOIUKOBAaHO 54 pabOTHI, U3 HUX B PELEH3UPYEMbIX HAYUHBIX H3IaHMAX
no cucky BAK omy6nukosaso 24 pa6otsl, 29 paGoT HHAEKCHPYIOTCS B 6a3e NAHHBIX
Scopus, 1 cBHReTENLCTBO Ha Iporpammy 1uist OBM, a taxxe 1 Moxorpadus u 6omee 29
AOKJIAZIOB B Marepuajax BCEPOCCHMCKUX M MEXAYHApOIHBIX Hay4YHO-TIPAKTUYECKHX
KoHGepeHIMH. O6beM HAyYHBIX H3JAHHH COCTABISET 57 IEYaTHBIX JIUCTOB, U3 HHUX
aBTOPCKHM BKJIanm 29 T[eYaTHBIX JIMCTOB. HenoctoBepurix  cBenmeHmnii 06
OIyOJIMKOBaHHBIX COMCKATeeM paboTax HeT.

HamnboJiee 3HaunMbIe HayYHBIE PaGOTHI 10 TeMe AHCCEPTAHH:

1. Axmermun, A.P. CoBepHieHCTBOBaHHE DACYETOB 3JEKTPHUECKHMX HAIpPy30K
MHOTOKBAPTUPHBIX JAOMOB II0 HMX YyAeiapHOM MomHoctH / AJM. ®emoros, A.P.
Axmeriuns, E.A. ®enoros, H.B. Yeprosa, B.H. Kynaxos // Dnexrpudectso. — 2025. —
Ne 5. -C. 28-38.

2. Axmetiml, A.P. OneHka BIUSHUS KOMMEPYECKON U 00ILE0MOBOH HArpy3Ku
Ha 3HAYCHHA CYMMapHOH YyIEJbHOH SIEKTPHYECKOM MOIMHOCTH MHOIOKBAPTHPHBIX
nomos / A.M. ®eporos, A.P. Axmermmn, E.A. ®enoros, H.B. Yepnosa, B.H. Kynakos
// Dnexrpudeckue cranmum. — 2025. — Ne 4. — C. 11-23.

3. AxmermmH, A.P. Bpi60Op 3apamHBIX CTaHIME, COTIACOBAHHBIA C
JCUCTBYIOIIMMH ~ CHCTEMaMM  DJIEKTPOCHAOXEHHS MHOTOKBAPTHUPHBIX IOMOB H
00pasoBaTeNbHBIX yupexaernii Meranomuca / FO.U. Conyszos, AWM. ®enoros, B.U.
Conysnos A.P. Axmeriuu, H.B. Ueprosa //Qnextpuaectso. — 2025. — Ne 1. — C. 32-
44.

4. Axmermmn, A.P. AHamu3 yHeNBHBIX SNEKTPHYECKUX HATPY30K KOTTEIKHBIX
nocenkoB / IO.M. ComysnoB, AWM. ®enoros, A.P. Axmermun, H.B. Yepuosa //
OnekrpuyectBo. — 2024. — Ne 4, — C. 36-50.

5. AxwmerumH, A.P. AkTyanmsanus yHeNbHBIX OBIEKTPHYECKHX HArpy30K
MHOTOKBapTUPHBIX XUIBIX 10MOB Mocksel 1 MockoBckoii obmactu / ¥0.M. ConysHOB,
AW. ®enoros, A.P. Axmerumn, H.B. Ueprosa, B.I. ConysHOB // DneKTpHueCcTBO. —
2023. - Ne 7. — C. 52-65

6. AxmerumH, A.P. Pe3yibTaThl CTaTHCTHYECKOTO AaHATH3A 3IEKTPUIECKHX
Harpy30x MHOT'OKBapTHPHBIX J0MOB I. Mockssl / FO.U. Conysuos, A.HU. ®enoros, A.P.
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Axwmeruin, H.B. YepHoga // Dnexrpraeckue cranmumun. — 2023, — Ne 2. — C. 22-28

7. Axmermmd, A.P. AXrTyanusanus HODMATHBHEIX 3HAYeHHH yIEIBHOM
BIIEKTPUYECKOH HArpy3KHW MHOTOKBapTHPHBIX TOMOB B Pecry6muke Tarapcran / FO.1.
ComysnoB, AWM. ®epmoros, 10.5. Tammmxuii, H.B. Uepnosa, A.P. Axmermms //
Onexrpudectro. —2021. — Ne 6. — C. 62-71.

Ha nuccepranmio n aBTopedepar nocrynuio 15 noJioKATeIbHBIX OT3LIBOB:

1) ®I'BOY BO «Camapckuii rocyJapCTBEHHBIH TeXHHYECKHUit YHUBEPCHTET.
Ilognucanu: K.T.H., IOILEHT, 3aBeNyIOlMi Kadenpoil «DIeKTpHYECKHe CTaHLIMM
Benepuukos Anexcannp Cepreesud u [A.T.H., npodeccop, mpodeccop Kadenps
«ABTOMAaTH3HUPOBAHHEIE 3JIEKTPOSHEPreTHYECKHE CHCTEMBD» | OJbaITeiin Banepuwit
I'ennagseBuy.

2) YO «I'omenbckuif ToCyHapCTBEHHBIH TeXHHYECKHI YHHBEPCHTET HMMEHH
I1.O. Cyxoro». Ilogmucama  m.T.H., npodeccop, npocdeccop Kadeapsl
«nexkrpocHabxenune» I'pynrosua Hanexna BraguMupopHa.

3) ®I'BOY BO «VBaHOBCKHH [OCYAaPCTBEHHEIH SHEPreTHIeCKuii YHUBEPCUTET
umenn B.W. Jlewwna». Ilommumcan n.T.H., mpodeccop, 3aBemyIONIHii kadenapoit
«ABTOMATH3ALHs TEXHOJOTHIECKHX IIpoLeccoB» TroTrkoB Biagumup BarenTnHoBry.

4) OI'bBYH MHCTUTYT SHEpreTHYecKHX Hcciemosanuii PAH. ITogmucan A.T.H.,
TIABHBIA ~ HAay4YHBIH  COTPYJOHHK, pPyKOBOXHMTENb IIeHTpa  HHTEINIEKTyalbHBIX
JJIEKTPOIHEPreTUICCKUX CHCTEM H paclpefeneHHoi sHepretuku Mmomuna [lasen
Brnanumuposuy.

5) ®I'BOY BO «IleTepbyprckuii rocynapcTBEHHBIH —YHHBEPCHTET myTei
coobwenuss Mmmeparopa Auekcannpa I». Tlommucan n.T.H., HOLEHT, npodeccop
Kadenpsr «OnexTpudeckas aray Konnaxusss [Tasen I'puropsesud.

6) ®I'BOY BO «TompATTHHCKHI ToCyjapcTBeHHEIH YHEBepcuTeT». [loammcana
A.T.H., Ipodeccop, 3apeyromuil kaheapoi «neKTpocHabkKeHIe H HIEKTPOTEXHHKA»
Baxnnna Bepa BacunsesHa.

7) ®I'bOY BO «Ky3bacckuil rocyqapCTBEHHBIH TeXHHUIECKHUit YHUBEPCUTET
umenn T.®. Tlopbauesa». Ilommmcama n.T.H., mpodeccop, mpodeccop Kademps:
3NEKTPONPHUBOJA U aBTOMaTU3anmu 3axaposa Ana ['eHHanpeBHa.

8) ®I'BOY BO «MpkyTckuii TIoCyZapCTBEHHBIN YHUBEPCUTET ITyTe
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coobuienns». [ognucan a.1.H., npodeccop, mpodeccop Kabeapsl 3MeKTPOIHEPreTHKA
TpaHcnopra Kprokos Aunpeit Bacunsesuu.

9) ®I'BOY BO «IOxHO-Poccuitckuit TOCYJapCTBEHHBIN ITOJHUTEXHUYECKHAH
yausepeuter (HITA) umenn M. Ilnatopay. [Toxnucan A.1.H., mpodeccop, mpodeccop
Kadenprl « NeKTpOMeXaHHKa ¥ DIIEKTPUIECKHE aNmapaTsn JIoGoB bopuc Hukomnaesuy.

10) ®T'AOY BO «CeBepo-Bocrounsiii (enepanbHbli YHHBEPCHTET HMEHH
MK. Ammocosa».  Tlommucana  a.T.H., mpodeccop, mpodeccop  Kabenapsr
«OnexrpocHabxerney» Bypsuuna Hamexna Cepreepna.

11) ®I'BOY BO «Amypckuii rocymapCTBeHHBIH YHHBepcHTeT». llommmcana
A.T.H., Ipodeccop, 3apemyromuii kadenpoit sneprerukn Capuna Haraiss BuktoposHa.

12) ®I'BOV BO «Bonoroackmii rocyapcTBeHHBINA yHEBepcuTeT». [Tommucan:
A.T.H., Ipodeccop, mnpodeccop Kadenps sneKTpoobopymoBanus HeMmupoBckuii
Anexcannp EMenpsHOBHY W IIpemonaBaTeib Kadenpsl  3IeKTPooOOpYI0BAHUSL
Koxomnuukos Wies Bragumuposuy.

13) ®I'BOY BO «IOxHO-Poccuiickuii TOCYJApCTBEHHBIM TOJATEXHUYECKHUH
yruBepeuter (HIIM) umenn M.U. IDmarosa». I[Tommucan n.T.H., HomeHT, mpodeccop
Kadenpbl «ONEKTPOCHAGKEHHE H  DIEKTPONPUBON» MUKHTHHCKHH —AJEKCAaHIp
IlerpoBuu.

14) ®I'BOY BO «HanuoHanbHBIN HcClenoBaTeNbCKui yHEBepCHTeT «MDOMy.
IHopnucan n.1.1., foneHT, npodeccop kabenpsl « HAPOIHEPIETHKH U BO30GHOBIISIEMBIX
HACTOYHHMKOB 3Heprun» Cycnos Koncrantua Butansesud.

15) ®I'bOY BO «Jlumenxuii TocyIapcTBEHHBIH TEXHMUECKHH YHHBEPCHTET».
Ilogmucan ap.1.H., mpodeccop, 3aBeflylolii  Kadempod  «ABTOMATH3HPOBAHHOTO
BIIEKTPONPHBOAA U POOOTOTEXHUKIY MelepsaKkos BﬁKTop Hukonaesuy.

Bce OT3BIBEI MOMOKHTEJBHBIE, B HUX OTMEYAeTCs aKTyalbHOCTb, HOBH3HA
WICCIIe[IOBaHHH, JIMYHBIA BKIa# W TIpaKTHYecKas 3HAYAMOCTh paboThHl, a TaKKe TO, YTO
AxmerimH A.P. 3acTyXuBaeT IPUCYKICHUS yUEHOH CTEIeHH JOKTOpa TEXHIYECKHX HayK
IO CIIENHAAIBHOCTH 2.4.2 — « DNeKTPOTEXHUUECKHE KOMIUIEKCHI U CHCTEMBDY.

B kayecTBe HanGo/iee CyImeCTBEHHBIX KPHTHYECKHX 3aMeYaHHil OTMEYaeTCs
ciemyroliee:

B pabore He yka3zaHO, KaKk MMEHHO NPOBOAMIACH CHHXPOHH3AIMS NAHHBIX C
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PasHEIX NpuOOpoB yué€ra (kBaptup, BPY, TII). Beula mu mpemycMmoTpeHa obmias
CHCTEMA BpeMEHU?

Ipy oueHKe JOCTYITHOM SHEPTHH IS 3apS/HBIX CTAHIH MCIIONB3YeTCs. THIIOBOM
CyTouHsIi rpaduk Harpysku MKJI. Onnaxo, peanbHbie TpaUKH CHIBHO BapbHPYIOTCS
B 3aBHCHMOCTH OT CE€30Ha, JHs HEIEeNH U COIMAIBHOIO COCTaBa KUIbIOB. ClieoBaio
OBl IPUBECTH IHANA30H BO3MOXKHBIX 3HAUCHUI.

B rimaBe 2 nuccepTanum paccMOTPeHO HW3MeHeHHe IpadukoB Harpysku MKJI B
niepuon navfemun KOBU/I-19, BeI3BaBIIell caMOM3OISIMIO HACETEHHS H IIEpPeXO
HaceIeHHs] Ha yHaJI€HHYIO paboTy, OJZHAKO HEeT PaCcCMOTPEHHs BOIPOCA O BIMSHHU
NIepexofia Ha yNan€HHyo paboTy Ha rpadMKd Harpy3kd OOBeKTOB MHIAMBHLYAIHHOTO
XKHIHAIIHOTO CTpouTenbcTBa. He NpoMsodnér num yBenwdeHwe pacuéTHOW HArpysku
KOTTEIDKHBIX NOCENIKOB IpU paboTe 4acTH €ro xureieil ynanéuno? BosMoxHO mpn
3TOM HeoOXoxuMo OyzieT yuMTEIBaTh He 15% KOTTemKell ¢ yBeIMIeHHOi HArpy3Ko, a
OombIne?

Bribop mopora orceyernust 20 kBru mus xBaptup (ctp. 128) He 0GoCHOBaH —
IOYEMY HMMEHHO XOnozwinbHuK? CpenHee 9SHEPromoTpeblieHHE COBPEMEHHOTO
xonomunbHUKa coctasisger 0,5-1,5 kBtu B cytku wim 1545 xBt-u B Mecsi. D1oT
[IOKa3aTelb 3aBHCHT OT Kiacca 3HeprodQ@eKkTHBHOCTH, o0beMa KaMep, HAINdHsd
TEXHOJIOTUH aBTOMaTHYECKOI0 Pa3sMOPaKMBaHUS U TEMIIEPaTyPHl B TOMEILEHUH.

MuHIMHU3aIUS IPOEKTAPYEMOM MOIHOCTH He HOApasyMeBaeT HeOOXOIMMOCTb B
Oynmymiem yBeNTMIeHHsS MOIHOCTH. Y BEIMYMTh, HAIPHMEp, MOIIHOCTE 0GBEKTa MOXKHO
TOJIBKO 3aMEHOM, JOITy CTUM, MOIIHOCTH TpaHC(HOpMAaTopa, Kabes, aBTOMATHKH | T.I1.

He paccmorpen Bompoc © HaI&XHOCTH >IeKTpocHabkeHms. CHIKEHHE
HOPMaTHBHEIX HAarpy30K MOJXET IPHBECTH K TOMY, YTO HPH aBAPUNHEIX OTKIIOYECHUIX
pe3epBHas MOIHOCTb OKaXKETCS HEJOCTATOYHOM.

He paccmatpuBaeTcs BOIpoc 0 BIHSHHE Ha yIeNbHBIE SIeKTpHYecKHe Harpy3Ku
Hanuaus B MKJI coOCcTBEHHBIX HCTOYHHKOB IeHepanyy (CONHEYHBIE TIaHelH, ra30Bhie
MHuHE-TOLI). Takue 06BEKTH yke MOSBISIOTCS B HOBOCTPOMKAX M MOTYT CYIECTBEHHO
H3MEHHUTEL XapaKTep Harpy3oK.

BoiGop  oduumanbHBLIX  ONMMOHEHTOB W Beaymieldl  opraHH3anum
OOOCHOBBIBAETCSI HMX BBICOKOM KOMIICTEHIMeH B O0ONACTM aHAiM3a yIeIbHBIX
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SIICKTPUYECKUX HArpy30K, IPOTHO3UPOBAHUIO IIEKTPOIOTPEOTIEHNUS U JIEKTPHYECKON
Harpy3ku O3JCKTPOTEXHHYECKHMX KOMIUIEKCOB M CHCTEM JKHIBIX M ODOIIECTBEHHBIX
3MaHWH, OATBEPHKAEHHOH GONBIIMM YHCIOM IyOIMKAIMi M 3HAYNTEIBHEIM BKJIAZIOM B
pa3BUTHE Hay4YHOW CHENMANBHOCTH 2.4.2 — «DNeKTpoTeXHHYEeCKHe KOMIUIEKCH W
CHCTEMBD»: |

Bunorpanos Anexcannp BrnaapMupoBuy sBISeTcCS BeTyIUM CIELHATHACTOM B
007acTd  TEXHONOrMYECKOTO  IPHCOEAMHEHHMS K  SIEKTPHYECKHM  CETSM,
NPOCKTUPOBAHUS, MOJEIUPOBAHUS M IIOBBILICHUS HAAEXHOCTH 3JIEKTPHYECKHUX CeTeil
04 - 10 «B, amexTpoCHaOXeHHsSI CENbCKOrO  XO3MHCTBA, IU(MPOBH3ALKH
PacIpeNeTUTENIPHBIX CeTel, B TOM 4YHMCje HaGIIoMaeMOCTH M VIIPaBIsEMOCTH ceTel, a
TalOKe IIPUMEHEHNs HCKYCCTBEHHOTO MHTEIUIEKTa. BHeC BKIIa B pa3BUTHE IPHHIMIIOB
YTpaBIeHHs KOHQHUIypanuel CelbCKUX SIEKTPHYECKHX CeTel ¥ TeXHUYECKHX CPEICTB
HX pealu3alyu.

Pycuna Amacracus I'eoprueBHa sBiseTcs BeAyIIMM 3KCIEPTOM B 0GIacTH
NPOTHO3UPOBAHUS BIIEKTPOTIOTPEOICH) U Harpy3Ky, B TOM YHCIie KPaTKOCPOYHOIO U
CPeIHECPOYHOTO IIPOrHO3UPOBAHMUS C MCIIOJIB30BaHHEM METOIOB MAIIHHHOTO O0YYeHHS
¥ HeHPOHHEIX CeTeH, OLEHKH IIapaMeTpOB HAKOIHMTeNel SIeKTPOSHEPTHH, YIPaBIeHI
PeXMMaMH SIIEKTPOIHEPTeTHYECKUX CHUCTEM, LHU(POBHIX IBONMHHKOB W OITUMU3AIINN
PEXHMOB 3HEPIrOCHCTEM, BO30OHOBIISIEMBIX HCTOYHHKOB JHEprud. BHecia BKIaj B
Pa3sBUTHE TEOPHM K METOHOJOIMM aHa/lU3a 3JeKTPOSHEPreTHUECKMX CUCTEM IS
YHPaBJIEHHS YCTAaHOBUBIIIMMUCS PEXKMMAMHU.

HIxnspekuii SpociaB DnueBUY ABJISETCS M3BECTHBIM CIEIHATHCTOM B OOJIACTH
IIEKTPOCHA0XXEHHUS MPOMBINIIEHHBIX IPSNIPUATAN, aHATH3a SIeKTPONOTpeGIeHHs U
DIICKTPHYECKUX  HAarpy30K, CHCTEM  HAaKOIUICHHS  JJIEKTPODHEPIHH, KadyecTBa
3JICKTPOSHEPIuy, THOPHIHBIX U  BO30OHOBISEMBIX sHeprocucreM. OH  BHeC
3HAYUTEIPHBIH BKJIAJ B Pa3sBUTHE METOINOB H CPEICTB MOBHINEHHS 3>(h(EKTHBHOCTH
YIIpaBJIeHUS NOTOKaMH MOIIHOCTH 3JIEKTPOTEXHHYECKHIX KOMILIEKCOB.

WuctutyT cuctem sHepretuku uM. JLA. MenentseBa CHOHPCKOrO OTHENCHHUS
Poccuiickoli akafeMun HayK IOHPOKO M3BECTEH CBOHMH JOCTIDKEHHSIMH B OBIACTH
aHanu3a yIeIbHBIX SNIEKTPUISCKHX HArPy30K, IPOTHO3UPOBAHHUIO SJIEKTPONOTPEOIeH S
U JJIEKTPUYECKON HAarpysKH 3IEeKTPOTEXHHUYECKHX KOMIUIEKCOB M CHCTEM >KHJIBIX W
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obIecTBeHHBIX 30aHuH. Ero coTpynuuKy, 06nanas MOIIEBIM Hay4HEIM IOTEHIUATIOM 1
3HaYUATEIBHBIM OIBITOM IPAKTUIECKON NEATEIBHOCTH, CHOCOOHBI OLEHUTH HAYYHYIO
NPaKTAYECKYIO 3HAYMMOCTH TUCCEPTAIHH.

MAuccepraunoHHblii cOBeT OTMeYaeT, YTO HA OCHOBAHHHM BbINOJHEHHBIX
COHCKAaTeJIeM HCCIeT0BaHMIA:

pa3paboTaHbI: MEeTOJIrKa pacuéra MOIITHOCTH TEXHOJIOTHYECKOTO
npucoenuHeHns MKJI Kak 31eKTpOTEXHHYECKHX KOMILIEKCOB, BKIIOYAIOIINX OLITOBYIO,
CHIIOBYIO M OCBETHTENIBHYIO HAarpysKy, IO yA€NbHBIM TI'PaHHYHBIM Harpy3kam B
COOTBETCTBHMH CO CTPOUTENbHBIMH KiacTepamu MKJI; MeToauka pacdéra HOHMKAOIIHAX
TIOIPABOYHEIX KO((HUINEHTOB K HOPMATHBHBIM 3HAYEHUSIM yAEIBHBIX 3EKTPHYESCKIX
Harpy3ok (YOH) MHOrOKBapTHPHBIX JOMOB; METOJMKA pacuéTa NHara3oHa BapHaLii
3HaYeHHH YOH rpynn KapTHp Ha X pacIIMpeHHOM AMANa30He Ha OCHOBE CIIyJaiHBIX
KOMOUHAIMHA CyTOYHBIX TPapMKOB HAIPY3KU; METOAMKA PACUETA MPOSKTHON MOIIHOCTH
XKHUNBIX KoMIulekcoB Ha mmHax TII m PII mo o6oGmienHbiM 3HauenmsM YOH,
BKIIOvaronmmM obmenomossle Hyxasl (OJH) u Harpy3Ky BCTPOEHHBIX OOBEKTOB
KOMMEPYECKOTO M COLMANBHOIO HAa3HAYEHHUS]; METOAMKA OLIEHKH JOCTYIIHON MOIIHOCTH
W SJIEKTPOSHEPIMH AJIs 3JIEKTpo3apsaaHelx craHuuil (93C) Ha OCHOBE MaKCHMAJBHBIX
THIIOBBIX CYTOYHBIX rpaduxoB Harpysku MK][; MeToauKa OLEHKH TpyIIIOBOIL
MorHOCTH MKJI Ha OCHOBE KOPPEIAIIMOHHOM CBA3H MeXIy MaKCHMAIBHOM HarpysKoiu
U MaKCHMMalbHBIM CyTOYHBIM 3JIEKTPONIOTPEOICHHEM; METOAMKA OIpeHeIeH s
pacy€THOM Harpy3ku [y BEIOOpa DIEMEHTOB CHCTEMBI  3IEKTPOCHAGKCHUS
KOTTE/DKHBIX IIOCENKOB, BKIIOYAIOINAs AEKOMIIOUIMIO OOBEKTOB HHAMBHIYAJIHHOTO
xunuiHoro crpoutensersa (OVDKC) Ha fBe IPyNIEL: ¢ HOPMAIBHEIM Paclpe/ieleHIeM
MOIITHOCTH U C 9KCTPEMaJIbHO BEICOKUMHE HArpy3KaMH.

OpeJIOXKeHbI: aNrOPUTM 3aJaHMs pPEeTHOHANBHBIX 3HadeHud VYOH 1o
CTpouTeNnpHbIM  Kinacrepam  MKJI 11  NpOEKTHBIX  pacyeToB  MOIIHOCTH
TEXHOJOIMYECKOr0 MPHCOCTUHEHHUS, BKIIOYAIOMIEro B ce0s Harpy3kKd MENKHX
COIMAJIHBIX U KOMMEPYECKHX OpraHM3aliii BO BCTPOEHHEBIX IMOMEIIEHUAX, HA OCHOBE
IIPEIBapUTENBHOIO0 MOHHTOPHHIa MECIYHOIo anekrponorpebienus MKJ[ ¢ mensio
UCKIIOYEHUS W3 BHIOODKM 3[4aHMM C aHOMAlbHO BBICOKHMH HAarpy3KaMM H
IIOCTIEAYIOINETO MOHMTOPMHIAa M  aHalM3a CYTOYHBIX MNPoQHIed MOILIHOCTH;
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HCIONB30BaHUe  OOOOMEHHBIX  3HadeHuit VYOH  gmus  pacdera  MOIHOCTH
TexXHOJOruIecKoro mpucoemuHenuss MKJI, uckmouaiomee HeOOXOOMMOCTh YydeTa
Harpy3ku KaXIOTO 3JIeKTPONPHEMHHUKA C IOCIEAYIONIAM €& CYyMMHpPOBAHHMEM dYepes
HONPaBOYHbIE KOIQOUIIMEHTH; pacIlpeHIe UaNa30oHa HOPMATHBHEIX 3Havenuii YIH
A7 pacdeTa cymmapHoi MourHoctH MK/l MukpopalioHOB Ha HMIMHAX MTONCTAHIWA 6e3
UCTIONB30BAHKMA  IMONPAaBOYHBIX  KOI(Q(MHUIMEHTOB;  WCIIOJb30BAHHE  CIyJalHBIX
KoMOuHami rpaguxoB YOH ans 3amanus HOPMaTHBHGBIX 3HaueHuit YOH Ha TPYIIIIBI
KBapTHp; OIPaHMYEHHE PacyeTHOro KonudecTBa KBaptup MKJ[ npu paspaboTke
PETHOHATBHBIX HOPMAaTUBHEIX 3HaueHu# YOH mo kputepnio peHTHHIOBOro «CBEPXY —
BHH3» (opmupoBanus 90% CyMMapHOrO CyTo4HOro aneKTpororpebnenus MKJL;
¢opmupoBanue 0600IeHHbIX HOpMaTUBHEX YH Ha OCHOBE CTPOHTEBHEIX KJIaCTEPOB
MK]]; BBejeHHE NOHMXAOMEX MONPABOYHEIX KOIDOUIMEHTOB K HOPMATHBHBIM
3HadeHnaM YOH MKJl Ha ypoBHe delepaibHBIX OKpYroB IS IIPHONHKEHHS
HOPMaTUBHBIX 3HayeHHd YOH K HX (akTWdyeckuM BeIMYMHAM, WCIIOIB30BAHKE
BBICOKOH CTENICHM KOPPENSALHH MEXITy MAaKCUMAIBHON CYTOYHOM MOIMHOCTBIO U
MaKCHMaJIbHBIM CYyTOYHBIM 3JjieKTponoTrpebrenneM MKl 1 oprasvsany CHCTEME
IIOCTOSHHOTO ~ MOHHUTOPMHIa ¥  pa3palOTKH  PerMOHaNbHBEIX  MONPABOYHBIX
K03 (UIMEHTOB Ha JUTUTENBHYIO MepCICKTHBY K HOpMaTHBHBIM YDH; KiacTepHsI
aHanu3 MakcuManbHbIX MomHocTed OVDKC nms BBISBIEHHS TIpynn HOPMAIbHBIX U
OKCTPEMAIBHBIX ~ HAarpy3oK; MPOEKTHPOBAaHHE HHAWBHUAYAIBHBIX LUIEH(DOB U
TpaHcopmaropos, muTaromux OVDKC, mo HOpMaTHBHEIM Harpyskam HOpMaJIbHOM
rpynnsl  OVDKC; mpoekTHpoBaHMe BHYTPEHHHX MArMCTPANBHBIX JHHHN M Iemel
BHEIIHETO MMUTaHHUs KOTTEIDKHBIX IIOCENIKOB 110 HOPMAaTUBHEIM Harpy3kaM o06eHX IPyTII;
TIOHI)KEHHBIE HOpPMaTHBHBIE 3HaueHus YOH gmns BerpoeHHbix B MKJ[ 00BeKToB
COIMAIBHOTO ¥ KoMMepdeckoro Hasuauenus (JJOV, COLL, anteku, Marasuusl, OQUCH)
TIIPU pacyeTe CymMMapHOH Harpysku MKJI.

MAOKAa3aHO, YTO: 3arpy3Ka TpaHC(HOPMATOPHBIX MOACTAHINN B PabOYHX peKHMax
B TIOJaBILIIONIEM OONBIIMHCTBE Huke 30% H3-3a HECOOTBETCTBHSA HOPMATHUBHEIX YOH,
IPHHATEIX B KOHIIE IPOLLIOrO BeKa, (haKTHYECKHUM 3HAYCHHSM 3JIEKTPOIIOTPeGIeHNS;
CyINECTBYET KpAaTHOE® IIPEBhHIIEHHE HOPMAaTHBHBIX YOH Ham (axruueckuMmu
3HaueHHUIMH (bosee veM B nBa pasa) Mt kBapTip MKJ] THIIOBEIX HPOEKTOB; MMEETCs
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BEICOKas (CHIIbHAS IO IKaze Yenmoka) KOPPeISIMOHHAs 3aBHCHMOCTh (K03 buLreHT
He Hike 0,82) Mexny MakcuMansHON Harpyskod rpymn MKl B MX MakCHMAIBHBIM
CYTOYHBIM BIIEKTPOTIOTPeOIEHHEM; B IIEPHON CAMOM3OJISAIMHA HaceleHHs (IIaHAeMHS
KOBH/I-19) npoucxonmno u3MeHeHHe CYyTOUHBIX IPaUKOB SIEKTPHICCKON Harpy3Ku
MK, BbIpasuBlueecs B yBelMYeHHH ITHEBHOM Harpysku Ha 20-45% B paGoune muu
IIpH COXpPaHEHUH 3HAYECHUN BEYEPHEro MaKCUMyMa; MaKCHMAIIBHOE Y IeJbHOe CyTOYHOE
anexTporniotpebiene MKJl u  uX  yaensHBle  MakCHMANbHBIE — MOIIHOCTH,
3a(QUKCHPOBAHHBIE B CYTKH CyMMapHOIO MAaKCHMAJBHOTO 3JIEKTPOIOTPeOIeH s
BBIOODKH, MOIYHMHSIOTCS 3aKOHY HOPMAIBHOIO DACTIpENieNieHHs, YTO IOXTBEPIKICHO
ISITHIO CTATHCTHIECKUMH TECTaMHU; B KOTTEDKHBIX MOCENIKaX CYIIECTBYET IBE IPYIIIbI
OMKC: 6onbmas dacTh OOBEKTOB XapaKTepu3yeTcsi 3aKOHOM HOPMAIBGHOIO
pacrpeznesenys MakCUMalbHON HAarpy3Kd; MEHbIIAsA 9acTh 0OBEKTOB XapaKTepHU3yeTCs
OKCTPEMAaJbHO  BBICOKMMH  Harpy3kamu;  aJeKTpudeckwe  Harpysku  OMDKC
IPUHIAIIHATIBHO OTJIMYA0TCS OT Harpy3ok kBapTup B MK/l B cTOpOHY MOBBHILIEHUS, a
AT CEJIBCKOW MECTHOCTH — KPATHO BHIIIIE [0 CPABHEHHIO ¢ TOPOICKOH.

BBeIeHbI TEPMHUHB] U TOHATHS: «CTPOMTENbHEIE KiacTepsl MK]I» B mpuMeHeHHH
K HOPMHDOBAHHIO YZIEJNbHOW MOIIHOCTH TEXHOJIOTHYECKOTO IIPUCOEAVHEHNS,
«000bmEHHEe 3HaueHns YOH» B npuMeHeHMH K OGOOGIIEHHEIM HOPMATHBHEIM
IIOKa3aTeJIsIM  YJENbHBIX  JJIEKTPUYECKHX HAarpy3oK, BKIIOYAIOIIMX MOIIHOCTh
obmenomossix Hyxx (OJH) U BCTPOEHHEIX 06BEKTOB KOMMEPUECKOTO W COLHATBHOTO
HasHayeHus: (OKH); «monmxaronuii mompaBodHsI Ko3(hGUIMEHT» B MPUMEHEHHH K
HOpMAaTHBHBIM 3Ha4eHWsM YOH IpH HpPOEKTHPOBaHHMH CHCTEM 3JIEKTPOCHAGKEHHUS
MKJ; «3amepras MONTHOCTB» B IPHMEHEHMH K HEHCIIONB3YeMOif MOIIHOCTH Ha
IIOACTAHIUSX LEHTPOB INHTAHHS, BO3HUKAIOINAS W3-32 3aBBIEHHBIX HOPMATHBHBIX
YOH; «momoBnaseHue» I BBEACHHS B HOPMATHBHEIE JOKYMEHTHL II0 3aIaHUIO
PacCYCTHBIX OIIEKTPUYECKUX HArpy30K JUIS MCIONB30BaHUS IPHU NPOEKTHPOBAHHH
CHCTEM 3JIeKTPOCHAOKEH s Hapsy ¢ TEPMHHAMHE «KOTTEIN»/ «KHIOe CTPOSHUE.

Teopernueckast 3HAYNMOCTH HCCNEI0BaHIH 060CHOBAHA TEM, UTO:

MOKa3aHbl MaKCHMalbHble M OOOOIIECHHBIE 3HAYEHHS OJIEKTPONOTpebIeHHs
MKJl, yZOBIETBODSIOT 3aKOHY HOPMAJBHOTO PAacIpeieNenus, i KaK CIeICTBHE, HpPH
pa3spaboTKe  DErMOHANBHBIX HOPMaTWBHEIX YOH Ha o5Tame  MOHMTOpHHIa
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snekTponorpebienns MKJI MOXHO HCKIIOYATh U3 BEIGOPOK OOBEKTHI ¢ HETHIIOBHIMH
HarpysKamy; MaKCHManbHble H  00oOIeHHble 3Hadenus MommocTd MK]I,
3a(QUKCHPOBAHHEIE B CYTKH MAKCHMAJIBHOIO SIEKTPONOTPEGNeH s, yIOBIETBOPSIOT
3aKOHY HOPMAalIbBHOTO pacCHpeleNieHrs, PacCUUTaHHBIE XapaKTePUCTHKH KOTOPOro
CITy’KaT OCHOBOH JUIS 3aflaHuiss HOPMATHBHBIX 3HaueHwii YOH, HCIONB3yeMBIX IpH
IPOCKTHPOBAHMY NIPOBOJOK BHYTPH 3IaHHMH; BBEICOKas KOPPEILILMOHHAS CBI3b MEXKIY
MaKCHMAaJbHOH HArpy3KOW JKHJIBIX KOMIUIEKCOB M CYTOYHBIM MAaKCHMAJIBHBEIM
3IEKTPOLOTpeOIeHHEM,  YTO  TIO3BOIET  CO3JaTh  YIPONIGHHYIO  CHCTEMY
NEPCICKTUBHOIO IPOTHO3HPOBaHMs 3JIEKTpHdeckux Harpy3ok MKJI Ha ocHOBe
MOHHMTOPHHIA WX 3JIEKTPONMOTPEOJIEHHS; yCTAHOBNEHB 3aKOHOMEPHOCTH H3MEHEHMS
MakcuManbHBIX YOH MK/ pasnuuHEIX CTPOMTENBHBIX KJIACTEPOB, B TOM YHCIE
0000IIeHHbIX WX 3HAYEHHH, Ha PACIIMPEHHOM JHANa30OHe TPYII KBapTHD, [IOKa3aBIIHe
JAOITyCTHMOCTh pacdera CyMMapHOM HAarpy3kM Ha ITHHAX IOACTaHIUH 6e3 BBEIEHHS
IIONPaBOYHBIX KO3G(GUIHEHTOB NpH TOG0M KONWYecTBe KBapTHp s Tpymn MK
oxHoro knacrepa u rpynn MK pasHBIX KIacTepoB, eCid BHYTPH KaXIOro KiacTepa
KONMIecTBO KBapTup He Oonee 2000; BpaBnenue rpymn OVDKC ¢ skcrpemansHO
BBICOKMMH Harpy3kaMy, He XapakrepasiMH ani MKJI, uro o6ycioosiuBaer
HEOOXOIUMOCTb MEPECMOTPa HeHCTBYIOLIMX METOAMK IPOSKTHPOBAHHS CHCTEM
3JIEKTPOCHA0KEeHUS KOTTEIKHEIX [TOCEIKOB,

OPUMEHHTEILHO K Opo0JeMaTHKe  AHCCEPTAIMH  Pe3yJIbTATHBHO
HCNOJIb30BAHbI OKCIIEPUMEHTANbHEI MeTON (M3MEPeHHUS SJIEKTPONOTPeOIeH s ¢
AucKpeTHocTsi0 30 MUHYT Ha ypoBHe KBapTup, BPV, TII, OMDKC, BCTpOeHHBIX
00BeKTOB); MalMHHas 06paboTka GONBIIMX OOBEMOB [NAHHBIX, CTATHCTHYECKHE
METOJIbl aHau3a (ITh KPUTEPHEB NPOBEPKH HOPMAIBHOIO 3aKOHA pAacIpe/IeIeHIS:
IManupo-Yunka, Jlannmedopca, omera-kBampar, AnmepcoHa-J{apiuara, XuU-KBagpaT
ITnpcoHa); KoppensuwoHHbIH amamu3 (kputepuil Ilupcoma, kpuTepmii Pexsepa);
MeTOo/BI KiacTepusauuu (K-cpeqHux, nepapxudeckas KiacTepusalus MeTogoM Bapna;
METOIBI JIOKTS M CHIydTa [Jisl ONpeNeleHHs ONTHMAIbHOTO YHCIA KIIAaCTEPOB);
AuarpaMma l'anta Juisi OpraHM3alliM IPOEKTHBIX paboT; MeTOf CIydaiHBIX
KOMOHMHAIUA CYTOYHBIX IPaQUKOB 3IEKTPHUECKHX HATPY30K, OGECIIeUHBIIMI OLEHKY
MaKCUMAJIBHBIX, CPeIHUX M MHUHUMAaIbHBIX YOH pasiuyHBIX IO KOJMYECTBY IPYIII
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kBaptup u OVDKC;

H3JI05KeHbl METOIMKA ODOCHOBAHWS HOPMATWBHBIX 3HAYEHHN MOUIHOCTH
TexHonormaeckoro npucoenunenus MK/ va 6ase npensapurensHoro GpopMHpOBaHHS
KIIaCcTepOB; METONIMKA CTATHCTHYECKOM 00paboTKH pe3yIbTaToB HATYPHBIX H3MEpPEHHIl
C TPOBEPKOH HOPMaJbHOCTH pAaCHpefeNieHHss [0 MATH KPUTEPHUSM, METOIUKA
(opMUpOBanus ClydyalHEIX KOMOWHAIMH H3 CyTOYHBIX IpauKOB SIEKTPHUECKUX
Harpysok rpynn ksaptup ¥ OVDKC 3a cyTku ¢ MaKcHMaibHBIM 31eKTPONIOTPEGICHIEM;
METOZAHNKA 33IaH|s THIIOBOI'O CYyTOYHOTO rpaduka ynensHoi Harpyska MK JT;

PACKPBITBI 32KOHOMEPHOCTH H3MEHEHHs CYTOYHBIX 3JIEeKTPHYECKHX HATPY30K
MK/ B 3aBHCHMOCTH OT Ce30Ha, STaKHOCTH, KOJMYECTBA KOMHAT B KBapTHpe H
yAanénHoro pexuma pabotsr; Bktan OJH 1 OKH B o61u1yro yaenpHyo Harpy3ky MKJI;
KOPpe/SIMOHHEIE 3aBUCUMOCTH Juis rpynn MKJL u rpyrin kapTp;

H3y"eHbl CYNIECTBYIOMIUE METOBl PAaCcYETa SIEKTPUUECKUX HATPY30K SKHIIBIX U
OOIIECTBEHHBIX 3[aHMH; HOPMATHBHBIE JOKYMEHTHI II0 IIPOEKTUPOBAHUIO CHCTEM
QNIEKTPOCHAOKEHUST JKWIBIX M OOIECTBEHHBIX 3IaHUH (CIT 256.1325800.2016,
PJ1 34.20.185-94, MeTonuka peHOBaLUH MOCKBEI); METOMIBI CTATUCTUYECKOL o0paboTku
SKCICPUMEHTANBHBIX M3MEPEHUH; METOIBI MAIIMHHON 0O0paGOTKH GOJBIIMX NaHHEIX,
3aKOHBl PACTIPENIENICHUs CIyYaiHBIX BEIMYMH M METOAbl TECTHPOBAHHUS 3aKOHA
HOPM&JIBHOTO pacCIpefeNeHns]; METOIBl OLEHKH KOPPEISLHOHHBIX 3aBHCHMOCTEMH
MEXNy CHy4aiHBIMA BEIMYMHAMH; METONBl KIACTEPH3AIMH SKCIIEPHMEHTAIBHO
IOy YE€HHBIX BEJIUYHH; METOJBI TEXHHUKO-3KOHOMHYECKOI'O CpaBHEHHS
paccMaTpUBaeMBIX BAPHAHTOB;

npoBeleHa MOJEPHH3alMsI HOPMATUBHOH 0a3bl HPOEKTHPOBAHUS CHCTEM
BIIEKTPOCHAOKEHHUS KUIBIX KOMILIEKCOB (BHeceHb! m3Menenus B CIT 256.1325800.2016
Ha (efiepaNbHOM YPOBHE H B PECIyGIMKAHCKHE HOPMATHBEL I'PafOCTPOUTEIHLHOTO
NpoeKTHpoBanus Pecrry6nyukn TatapcTan) B 4aCTH T'paHUYHBIX 3HAYEHHH YAENbHBIX
dJIeKTpruieckhX Harpy3ok MKJI Pecriy6muku TaTapcral, HOHHKAIONIErO TTOIPABOYHOTO
koo dunuenta gt MKJI II®O, HOBBIX yenbHBIX IEKTPHUIECKUX Harpy3ok s MKJ]
MOCKBBI ¥ HOBBIX yeNbHBIX 3NEKTPHYECKHX HArpy3ok s OVKC.

3HavyeHHe NONyHYeHHBIX COMCKATENeM pe3yJbTATOB HCCACAOBAHHS IS
NPaKTHKH NOATBEPKIAETCH TEM, YTO:
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pa3paboTaHbl H BHeApeHbI NocTaHOBNIeHHe Kabuneta Munuctpos Peciy6nuku
Tatapcran Ne 805 or 09.09.2019 — yTBepKHEHBI IpaHMYHEIe 3HAYEHHS YAETBHBIX
dNeXTpUIeCKHX Harpy3ok MKJI B pecry6nukaHCKHe HOPMATHBEI IPafoCTPOMTENHLHOTO
npoekTupoBanus Pecmy6muku Tatapcran; mpukas Muncrpos Poccuu ot 30.12.2020
Ne 919/mp — yTBepKIEH MOHMKAKOLIMH TONPaBodHEI Kodddumuernt mist MKJ] LIOO
(u3menenme Ne 4 x CIT 256.1325800.2016); npukas Munrctpos Poccun ot 28.12.2023
Ne 1005/mp — ytBepxmens! Hosole YOH mis MKJT Mocksbl (m3merenne Ne 6 k CIT
256.1325800.2016); mpukaz Muncrpos Poccum ot 25.12.2025 Ne 846/mp —
yTBepxaeHsl HoBble Y OH mis OVDKC (u3menerne Ne 9 k CIT 256.1325800.2016).

onpeJeJieHbl TIEPCIIEKTHBLEI IIPUMEHEHUs pa3pabOTaHHBIX METOHOB IS
IPOEKTHPOBAHMS CHCTEM OJIEKTPOCHAOKEHMS JKWIBIX W OOIIECTBEHHBIX 3HaHHIA;
OpraHM3alli¥ CHCTEM IIePCIEKTUBHOIO IUIAHHUPOBAHMS SNEKTPHYECKHX HAarpy3ok
KWIBIX 37IaHUH Ha OCHOBE MOHMTOPHMHIA HX OJIEKTPOINOTpeOIeHHs; pa3paboTKH
METOZ0B BEI60OpA KONMYECTBA IapaMeTPOB HIIEKTPO3APSIHEIX CTAHIHH B MHKPOpPAOHaX
B UX TIPUBSI3KE K rpadykaM 3JIeKTpHYeCKHX Harpy3oxk MK T

co3faHbl 6a3pl OONBIIMX JAHHEIX [0 CYTOYHBIM rpadmkaM Harpyska MKJI u
OVKC Ha romoBeIX HHTepBanax HaGIIOIEHHS; METOAE 0GOCHOBAHMS HOPMATHBHEIX
3HaueHMd YOH Ha OCHOBE NCIONB30BaHWS NAHHBIX HATYPHBIX HM3MepeHHit
NIEKTPONOTPEONIEHAs Ha YpPOBHE KBapTHpP, BBOJ-PACIpPENETUTENBHEIX YCTPOMCTB,
TPaHC(OPMATOPHBIX IMOJCTAHLMM; METOJ ONpefieleHHs MAKCHMAIBHON MONIHOCTH
rpymi MK/l Ha OCHOBE KOppPEIILIMOHHOM CBS3M C  OIEKTPOIOTPeOICHHEM;
IpoTrpaMMHOe obecredyenre 0o6paboTku 6a3 GONBIIMX NAHHBEIX M CHHXPOHH3ALHH
CYTOYHBIX I'pa(MIKOB Harpy3Ku;

NpeAcTaB/JeHbl pPE3yNbTaThl MOHMTOPHHIa JJIEKTPHYeCKHX Harpy3ok MK]I,
ITOATBEPKAAIOIINE TE3UC O KPAaTHOM 3aBBIIICHWH HOPMATHBHBEIX 3HaueHWH YOH Hap
(paXTHYECKMMH MX BETMYMHAMH Ha MOMEHTHI HX HAGIIONEHNS; Pe3y IbTaThl YHCIECHHBIX
pacyeToB SKOHOMHYECKOH 3(Q(EKTHBHOCTH NpPUMEHEHHs aKTyalH3HpoBaHHEIX YDH
IpH BBIOOpE OJIEMEHTOB CHCTeM SleKTpocHaGxenms MKJ[; METONEl M alrOpHTMEL
pactera YOH W MOINHOCTH TEXHOJOTHYECKOTO NPHCOENMHEHHS B 3aBHCHMOCTH OT
TOYEK CheMa IIePBHIHON HMH(OpMAlUM; IPENTIOKEHHS 10 IPOEKTHPOBAHHIO CHCTEM
/IEKTPOCHAOKEHHS KOTTEKHBIX IIOCEIKOB B YCIOBHSAX HANMYMS OSKCTPEMATBHO
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BBICOKHX Harpysok.

Ouenka 10cTOBEepHOCTH Pe3yJbTAaTOB HCCAENOBAHMS BhISIBHIA:

ISt SKCHEPHMEHTAJNBLHLIX PaboT COOTBETCTBHE NONYYEHHEIX pEe3yJLTATOB
aJleKBaTHOCTH 3JIEKTPOGHM3MUECKUM IpolieccaM M (yHJaMEHTAlIbHBIM 3aKOHAM
MAaTEeMaTHIeCKOH CTATUCTHKH, CXOJMMOCTb IIONTYYeHHbIX TEOPETHIECKHX PE3YIbTATOB C
AaHHBIMH ~ MOJENBHBIX  OKCIIEPUMEHTOB B  DPa3IMYHBIX  BepHOUIMPOBAHHBIX
NPOTPaMMHBIX M BBIYHMCIHTENBHBIX KOMIUIEKCAX, a TaKkkKe C pe3yibTaTaMu
HCCIIEOBAHUH NPYTHX aBTOPOB;

TeOpHsl IOCTPOeHAa Ha OOGOOINEHHH OIyONHMKOBAaHHBIX NAaHHBIX M Pe3ybTaToB
UMHUTAIIMOHHBIX, aHAIUTUIECKMX M MaTeMaTHYeCKUX Mojesel, cormacyercs ¢
TIOJy4E€HHBIMH aBTOPOM SKCIEPHMEHTAILHBIMU JaHHBIMA M 00JIaiaeT MpOBEPSEMEIMH
GHAIIUTUYECKUMU BBIBOJIAMHU;

naest 0a3upyeTcsl Ha MCIOJB30BaHUY M aHAIHM3E MEPENOBOrO ONBITA POCCHHACKHX
¥ 3apyOeXKHBIX y9eHbIX B 00IIACTH IPOSKTHPOBAHKS CHCTEM HIIeKTPOCHAGKEHHMS IKIITBIX
M OOILIECTBEHHBIX 3[aHHI, MATEMaTHYECKOTO W aHATUTHYECKOTO MOJEIHPOBAHNS,
MAIIHHHOIO 00yYEeHNs, MATEMaTHYECKON CTaTHCTHKE,

HCII0/Ib30BAHBI IIPOBEPEHHBIE METOBI OOPabOTKH U aHAM3a JaHHbIX, PealbHbIe
CTPOMTENIBHBIE XAPAKTEPUCTUKU OOBEKTOB M IapaMeTpHl ceTeil 3IeKTpOCHAbXKeHH,
CpaBHMBAaeMbIe C pe3yNIbTaTaMH, IIONYHYEHHBIMH C IIOMOINBIO TNPOQECCHOHAIBHOIO
CepTU(GHUIMPOBAHHOTO M 3allaTEHTOBAHHOTO IIPOrPAMMHOIO OGECIIeueH s, BEIBOIL 13
Hay4HBIX CTaTeH 110 OIM3KUM TeMaM HCCIE0OBaHui U pa3paboToK;

YCTAHOBJIEHO, 4TO Pe3yIBTaTHI CTaTHUCTUYECKOM o6paboTku
OKCIEPUMEHTANBHBIX MaHHBIX, IIOJy4eHHBIE B JUCCEPTAldH, KOJIMYECTBEHHO U
KQYeCTBEHHO COINIACYIOTCS C MaTepualaMH, NpPUBENSHHBIMH B paboTax apyrux
OTEYECTBEHHBIX U 3apyOEXKHBIX aBTOPOB;

HCHONL30BAHbI ~ ATTECTOBAHHEIE  IPHOOPHI  ydeTa  3JIEeKTPOIHEPIHH,
CepTUGUIMPOBaHHbIE  HHOOPMALMOHHEIE  CHCTEMBI  Ilepefaudl  HM3MepeHHi,
CepTHGUIMPOBAHHOE TPOrpaMMHOE OOeClleyeHne, TOCYJapCTBeHHBIE KaTacTpPOBHIE
0a3bl cTpouTenbHbX qanHsix MK u OVDKC.

JIMYHBIA BKJIAX COHCKATEJISl COCTOMT B: (DOPMYJIHPOBKE HAayJHBIX 3ajad,
COOTBETCTBYIOIIUX IIOJIOKCHUSAM, BBLIHOCHMBIM Ha 3aIllUTy; MPOBEJEHHE BCETO

KOMILJICKCa BBIYHCIHUTEIBHBIX ¥ HAaTYpPHBIX SKCIIEPUMEHTOB, BKIIIOYas OpraHu3aluio H
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BBIIIONHEHNE  3aMEPOB  DIICKTPONOTPeONEHHs; 00paboTKe ¥ MHTEpIpeTaluy
IOy CHHBIX JKCIEPUMEHTANIBHEIX NaHHBIX, CTATHCTUYECKOM aHAIM3€ DPE3yJIbTAaTOB;
(GOpPMUPOBaHUYM HANpaBleHUH Ui IOCNENYIOUMX HAay4YHBIX H3bICKaHUH B paMKax
paccMaTpyBaeMON TEMATHKM; alpoOallill OCHOBHBIX pe3yJbTAaTOB HCCIIENOBAHHS HA
Hay"4HBIX MCPONPHATHAX PA3IUIHOTO YPOBHS, a TAKXKE UX ITyOIHIHOM IIPEACTABICHUM,
IOATOTOBKE W MyONMKAllMH  pe3ysibTaroB paboTHl B HAay4YHBIX H3JaHUIX;
HEIIOCPCICTBEHHOM  y4acTHH B paspabOTKe IIPOEKTOB H3MEHEHHH HOPMATHBHBIX
JIOKyMEHTOB PETHOHAIBLHOIO U (eliepaIbHOrO YPOBHEH.

B xone 3aIuThI ObLJIH BHICKA3aHbI KPHTHYECKHE 3aMeYaAHHSs 110 OTHOLICHHIO
K NpeJcTaBJeHHOH paboTe, HA KOTOPEIE COMCKATEb OTBETHII B IpoLecce 3acemaHus.

Ha 3acenanuun 27 masg 2026 rona AUCCEePTAllHOHHBIN COBET NPUHSI pellleHue 3a
HOBEIE HAYYHO OOOCHOBAaHHBLIE TEXHUYECKHE W TEXHOJIOTMYECKUE pelieHus B objacTu
TIPOEKTHPOBAHKUS CHCTEM BJIEKTPOCHAOKEHUS KUIBIX M OOIIECTBEHHBIX 3[JaHHH, B TOM
YHCIIe pa3spabOTKy HOBBIX YIENBHBIX 3JIEKTPHIECKUX Harpy3oK, BHEIPEHHE KOTOPBIX
BHOCHUT 3HaYUTENbHbBIN BKJIa] B Pa3BUTHE SHEPIeTUKH POCCHH, IPHCY IUT AxmeTmmHy
AszaTy PuHaTOBHYY yueHyIO CTelleHb JOKTOpa TEXHUYECKUX HayK.

IIpu npoBeneHHH TallHOTO T'OJIOCOBAHMS JIHUCCEPTALMOHHBIM COBET B KOJIMYECTBE
9 yenosek, U3 HAX 8 JOKTOPOB HayK IO TPOQHUIIIO PacCMaTPUBAEMOM IUCCEPTALHH,
y4acTBOBAaBIIMX B 3aCClaHWW, M3 12 demoBeK, BXOMIIMX B COCTaB COBETA,

IIPOTOJIOCOBAIIK: 34 — 9, IPOTHUB — HET, HEAEHCTBUTENLHEIX OIOJUIETEHEN — HET.

27 mas 2026 .

IIpencenarens .
&

JAUCCEPTALIMOHHOIO COBET.

O.T.H., JOLIEHT :

-

/" HaprenkoB Augpeii bopucosnu

Ydensiit cexperapp %
JIIACCEPTAIHOHHOIO COBET:

' Junyxun ViBan AntekceeBru
K.T.H., IOLIEHT
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