OT3bIB
opuuManbHOro ONMOHEHTA, KaHAMaaTa TeEXHUYEeCKUX HayK, JOLEeHTa
BuHorpagosa AnekcaHgpa BnagummnpoBuya Ha fuUccepTaLMOHHYO paboTy
O>xanapoBoin uHapbl AMaHrenbAneBHbl, BbIMO/IHEHHYID Ha TEMY:
«HEMPOCETEBOE PEIY/IMPOBAHWE HAMPAXEHWUSA
B 3JIEKTPOCHABXEHWWN CENIbCKOXO3ANCTBEHHbIX
MOTPEBUTENEW» 1 npefcTaBNeHHY0 Ha COMCKaHUWE YUYEHO
CTeneHn KaHamgata TEXHMUYECKMX HayK Mo Hay4yHoi cneymanbHocTu 05.20.02
- «9NEeKTPOTEXHONOMMM M 3/IeKTPO06OpYyLOBaHNE B CENIbCKOM X038McTBe» (N0
TEXHUYECKNUM HayKaMm) B guccepTaumMoHHbIi coBeT [ 999.179.03, co3gaHHbIN
Ha 6asze ®IFbOY BO «MUUYPUHCKUI TOCYJapCTBEHHbI arpapHbIi
yHuBepcutet», ®reOY BO «TamMb0BCKMUIA rocyaapCTBEHHbI TEXHUYECKWNA
yHuBepcutet», ®rbHY «BcepocCMCKUIA HayyHO-UCCNeA0BaTENbCKUN
MHCTUTYT UCNONb30BAHUA TEXHUKWN U HEPTENPOLYKTOB B CE/IbCKOM
X035CcTBEY

1. AKTyasibHOCTb TeMbl guccepraunmn

YnpaBneHue KayecTBOM 3NEKTPUYECKO aHeprum B CeNnbCKNX
3/IEKTPUYECKMUX CeTAX CNOoCOOCTBYET TMOBbIWEHUID 3PMEKTUBHOCTM CUCTEM
3NeKTPOCHabXeHUs CenbCKMX noTpebuteneii. B nopgasnawoweMm 60MbWMNHCTBE
TpaHc(hopMaTopHble noacTaHuuu (TM) 10/0,4 kKB, ycTaHOBNEHHbIE B CENbCKUX
ANEeKTPUYECKNX  CceTAX, 006opyaoBaHbl  YCTpPOWCTBaMW  MepeknoyeHns  Ge3
Bo30OyxaeHusa (MBB) Ana perynupoBaHua Hanps>KeHusa.  3TO0 He MNO3BONfeT
OCYLLeCTBNATb PerynanpoBaHne HanpsX>XeHusa aBToOMaTuU4yecku. B To ke Bpems
3ameHa BB Ha ycTpoicTBa perynupoBaHms nofg Harpyskoih (PIMH) He Bcerga
onpasfaHa I3KOHOMMWYECKW, & 4YacToO TexXHWYeCKM HeocCcylleCcTBMMa Ha Yxe
ycTaHOBNMeHHbIX TIM  10/0,4 «kB. OCHOBHbIM cnocoboM perynvMpoBaHus
Hanps>XeHNa B 3TOM Cfiyyae sABnseTcA nepeknwdeHue MNBB. 3To0 nepeknwoyeHue
AO/MKHO BbIMOMIHATLCA CBOEBPEMEHHO, MNpuYéMm Bblibop nonoxeHusa T1BB, B
KOTOpOE ero Heo6XxoaMMOo MEePEKNOUYNTb, ABNSETCA CNOXHON 3adaveli, TpebytoL e
KayeCTBEHHOrNo MPOrHO3MPOBaHUA OTK/NOHEHMA HanpsaXeHus B CeTU Mpwu

M3MEHEHUN Harpysku B  Heil. Takoe MPOrHO3MpoBaHWe paLWOHaNbHO



OCYLLECTB/IATL C MOMOLWbLID HENpOCeTeBbIX TEXHONOIMNW, a pe3ynbTaTbl MPOrHO3a
npeAcTaBNATb AUCMETYEPY 3IEKTPUYECKOW CEeTU B BUAe rpafuka nepektoYeHnn.
Takum o6pasom, wuccnegoBaHue [xkanaposon [.A., HanpaB/eHHOe Ha
peweHne 3afjauy HelnpoceTeBoOro perynuposaHus Hanps>XeHns B
3NeKTPOCHabXeHnwn CeNbCKOXO03AMCTBEHHbIX notpebuTtenei, ABNAeTCA

aKTya/lbHbIM.

2. CooTBeTCTBME COAepPXaHUs aguccepTayumnm uennm ©n o06beKTa
nccnegoBaHmMsa, NocTaB/leHHbIM  3ajadYaM W MPUHATOAW  nporpamme
nccnepoBaHus

Llenbto nccnenoBaHma sBNAeTCA MOBblWeEHWe 3 (EKTUBHOCTU ynpaBneHus
KauyeCTBOM 3/IeKTPUYECKOW 3HEpruu, nocTaBisfiemMOi CeNbCKOXO3ANCTBEHHbIM
noTpeouTensam.

3afjaynm uccnefoBaHUsA, MpuBefeHHble B paboTe, B LEeNOM OTBevyalwT
MOCTABNEHHOW Lenn n cogepxaHuto gucceptauyumn. CogepXxaHusa rnas n pasgenos
aucceptaumMm - N0rMYECKU  BbITEKADT U3  MOCTaBAEHHbIX Uenn u  3ajad.
PaccmaTpmBaemMas gucceprtaynmoHHas paboTa npefctaBnseT co60M 3aBeplUeHHOe

nccnefoBaHue.

3. [locTOBEPHOCTb, 060CHOBAHHOCTb M HOBM3HA pPe3y/ibTaTOB UCC/IeA0BaAHUSA U
peKoMeHAaLUmnin Npon3BoACTBY
[LOCTOBEPHOCTb U 060CHOBAHHOCTb BbIBOJOB W Pe3y/NbTaTOB, MONYUYEHHbIX B
AuccepTaunoHHoli pa6oTe [Axanaposoit [4.A. noATBepXaaloTCA:
- COOTBETCTBMEM MWCMONb3YEMbIX OOGLENPUHATLIX W YaCTHbIX METOAMK
MoCTaBNEHHbIM 3ajayam C y4ETOM 0COGEHHOCTEN U3yyaeMblX 06bEKTOB;
- pe3ynbTaTamu UCMbITaHU1 B N1aGOPATOPHbLIX U MONEBbIX YCMOBUSAX;
- BOCMPOM3BOAMMOCTbIO pe3ynbTaToB " MPYMEHEHMNEM MeTOo/0B

CTaTUCTUYECKOTIO N PErPECCUOHHOIO aHann3a gaHHbIX.



PaboTa cOAepXUT BbiBOAbl, KOTOPble OCHOBbLIBAIOTCA Ha TEOPETUYECKUX U
9KCMEepMMeEHTaNbHbIX  WUCCMeLOBaHWAX aBToOpa Aucceprayum W oTpaxaroT
pe3ynbTaTbl 3TUX UCCNELOBAHWUINA.

HoBW3Ha NpeAnoXKEeHHbIX B AUccepTaLMmn pelleHnin 3aknoyaeTcsd B TOM, YTO:

- paspaboTaHa KOH(Mrypauus HENPOHHOW CceTu Ans MNPOrHO3MPOBaHUS
napaMmeTpoB 31eKTPUYECKON 3IHEPTrUn, OTNNYAKOLLLAACA TEM, YTO NO3BONSAET
NMPOrHO3MpPOBaTb OTK/JIOHEHWE HaNPSAXEeHUs MNpu  Pe3KOM  M3MEHEHUN
ANEeKTPUYECKON Harpy3kKu CceibCKOXO3ANCTBEHHbIX NOTPeObUTENEN;

- paspaboTaHa CTpyKTypa HelWpOCeTeBOro peryinpoBaHUs Hanps>XeHus B
cucTemMax 3/M1eKTPOCHabXXeHUs CeNbCKOXO03ANCTBEHHbIX MoTpebutenein,
OTNNYNTENbHON 0COGEHHOCTbIO KoTopoil ABnsaercs COBMECTHOE
nocnefoBate/ibHOe MPUMEHEHMe HeWpoceTeBbIX MOfLenein U anropuTMoB
ANA ee peanusayuuu; Ha nNepBoM 3tane (OPMUPOBaHWUA - MNPUMEHAETCH
MHOTOC/IONHbIV NepLenTpPoH, KOTOPbIA OCYL,ecTBASA€T MNPOrHO3MpOBaHue
OTK/NOHEHUA HanpsXeHWsd; Ha BTOPOM 3Tane MpPMMeHSAeTCA MMUTaALNOHHAA
Mofenb CenbCKON anekTpuyeckoi cetm 10/0,4 kB, koTopas no3BonfeT
BbIUMC/INTL MapameTpbl KayecTBa 3/IEKTPUUYECKOW 3Heprum B y3nax
ANEeKTPUYECKON  Harpyskm W yAaneHHOro  CenbCKOXO3ANCTBEHHOIO
notpebuTens;

- paspaboTaHa MaTemMaTuMyeckas MOfLeNb MPOrHO3MpPOBaHUA KO3pgpuumneHTa
NCKAXEHWUSA CUHYCOMLANbHOCTW, OT/MYyarolwascad Tem, 4YTO YYUTbIBaeT
XapakTep U3MeHeHUs KO3aMuUMeHTa MWCKaXeHUd CUHYCOMAAanbHOCTM OT
noTpe6ndemMoli akKTUBHON MOLWHOCTM MCTOYHMKOB CBeETA.

OTmeyvaeTcs, 4YTO pe3ynbTaTbhl paboTbl UCNOMb3YyeTCA B y4e6HOM npouecce
no NOAroToBKe 6akanaBpOB W MarucTpoB Hanpas/ieHUA «DNeKTPOIHEpPreTnuka u
9NEeKTPOTEXHMKA» W acnUpaHTOB HanpaBleHUA «IDNEeKTPO- U TennoTexXHUKa»,
MPUHATBI K BHEAPEHUID Ha CeNbCKOXO03AWCTBEHHOM npeanpuaTna Konxos -
nnemeHHol 3aBog uMm. JleHuHa n NMAO «MPCK LleHTpa» - «Tam60B3Hepro».

HameueHbl MepcneKTMBbl fanbHEWLWNX HanpaBneHU NccnefoBaHuni.



4. OueHKa cofepXXaHua gucceptalmnm U COOTBETCTBUE ee NpefbABAAEMbIM
TpeboBaHNAM

OunccepTaynoHHas pabota ohopmiaeHa B COOTBETCTBUUN C CYLLECTBYHOLUMU
TpeboBaHUAMU, B K/aCCMYECKOM CTU/Ie, U COLEPXWUT BBefeHue, NATb rNaB.,
OCHOBHble BbIBOAbl M pe3ynbTaTbl UCCNeAO0BaHNA, GMGAMOrpahMYeCcCKMin CNUCOK K
npunoxenune. O6wWKUiA 06beM AuccepTayMoOHHOW paboTbl 161 cTpaHuua, B TOM
yuncne 50 pucyHok, 12 Tabnuy, CNUCOK MCNONb30BAaHHON nuTepaTypbl M3 142
HaMMeHOBaHW K nNpuaoXeHne Ha 22 cTpaHuuax. OddopmneHne paboThl
COOTBETCTBYET [MOIOXEHUIO O NOPALKE MPUCYXAEHUS YUEHbIX CTeNeHen.

Bo BBefeHUN 060CHOBaHA aKTya/lbHOCTb TEMbl UCCNEL0BaHUA, ONpPeseneHbl
Uenb U OCHOBHble 3ajayun ucclefoBaHWsA, OTMeyeHa HayyHas HOBM3HA paboThl,
npuBefeHbl OCHOBHbIE MONOXEHNA, BBIHOCMMbIE Ha 3aluTy.

B nepson rnaBe «CoOCTOSSHMe BOMpoca YynNpaBleHUs KayecTBOM
ANEKTPUYECKOW 3Heprum B 3NeKTPOCHabXeHNW CeIbCKOX03AMCTBEHHbIX
notpebutenein» BbINONHEH 0630p NuTepaTypbl MO TEMEe UCCNeAO0BaHMSA,
pacCMOTPEHbI BONPOCHI 3NeKTPOCHabXeHnn CeNbCKOXO03AMNCTBEHHbIX
notpebutenein, 0CO6EHHOCTN YNpaBNeHUS KaYyeCTBOM 3/IEKTPUUYECKOW 3HEprumn u
pPerynupoBaHna HanpsH>KeHUs B 3/IeKTPOCHAOXEeHUN CeNbCKOXO3ANCTBEHHbIX
notpebuTenen. BoiNoNHEH aHaN“3 BO3MOXHOCTEN NMPUMEHEHUSA HEMPOHHBIX CeTel
ANA NPOrHO3MpOBaHMA  MNapaMeTpoOB  KayecTBa  3/1EKTPUYECKOW  3Hepruu.
MocTaHOBMEHbl 3afavyn AUCCEPTALMOHHON paboThl.

Bo BTOpoli rnaBe «TeopeTuyeckue WCCNeLOBaHUA MOLENUPOBAHUA 1
MPOrHO3MPOBaHMA MNOKasaTenell KayecTBa 3/IEKTPUUYECKONW 3IHEPrMu» MNPOBELEHbI
nccnefoBaHUs MMUTALMOHHOM MOLEeNn CenbCKON 3NeKTPUUYECKON CeTu n
060CHOBaHMEe KOHpUrypaynum HEMPOHHOW CeTW ANSA MPOTrHO3MPOBAHUSA OTKIOHEHUS
HanpsX>XeHUa B CeIbCKUX 3/IEKTPUUYECKUX CEeTSAX.

PaspaboTaHa MMUTaLMOHHAA MOAENb CefbCKON 3MeKTPUYECKOW ceTu, 4NA
4yero ucnonb3oBaHa KomNbloTepHaa nporpamma MATBAB ¢ naketom
NPOrpamMMHbIX BblYMCNEHWI B 06n1acTu 3nekTpoaHepreTukyu 81TPolyer8ysl;ewb.

OTo MNO3BOMINIO OCYLLECTBNATb MogennpoeaHue paCCManVIBaeMOVI ceTun C



Harpy3koi pas3nMyHOro xapaktepa. B mogenn yuyTeHa HecumMMeTpus asHbIX
TOKOB W HanpskeHWi, KoTopasd ABAAETCA XapaKTepPHOW AN CeNbCKUX
pacnpefennTenbHblX  31eKTPUYECKUX  CeTei BCNneAcTBUe npeo6nagaHuna
ogHo®MasHoW Harpysku. OLeHEeHO BAMAHUE OAHOMAa3HbIX Harpy3oK Ha OTK/IOHEHMe
HanpsaXeHUsa Yy CeNbCKOXO3AWCTBEHHbIX NOTpebuTenen. BoiNO/IHEHHOE NO UTOram
MoAenupoBaHua o60CHOBaHMe KOHuUrypayumu HEepPOHHOWA cetm  Ans
MPOrHO3MPOBAHUA OTK/IOHEHNA HANPSXXEHUA B CeNbCKUX 3/IEKTPUUYECKUX CeTax
BbIABU/I0O HeEO0OXOAUMble XapaKTepUCTUKW WUCKYCCTBEHHOW HEWPOHHON ceTw,
obecneynBallMe HaMMeHbLWYK U3 WCCNeL0BaHHbIX BapWaHTOB CPEAHIOH
abCcoNTHYO OowKnbKYy nporHosa paBHyw 4,8 %. 3TM XapaKTepUCTUKMU
cnepyrouwmne: KoHpurypayms MCKYCCTBEHHOM HEPOHHOM cetu
MHOTOC/NOMHbIN MEPLUENTPOH C PYHKUMAMKU akTuBauuu Tmna 108818 B CKPbITOM
cnoe u pureHn B BbIXOAHOM; MaTpMyHoe npefcTaBNeHMe UCXOAHBLIX AaHHBLIX C
pasmepHoCTbl [12;12]; konmM4yecTBO uTepaumii (3nox) obydyeHus: 5; 3HayYeHue
CTENeHN MUHUMANIbHOTO rpaAgneHTa ownbkn TT_8racl: le-7.

B TpeTbeil rnaBe «3KCcNepuMeHTalbHble MWCCNeA0BaHMA  MoKasaTenel
KayecTBa 3/1EKTPUYECKOW 3HEpPrum CcenbCKUX noTpebuTeneli» npepcTaBlieHsbl
pesynbTaThl 9KCMepUMeHTaNbHbIX WUCCNELOBaHWIA MPOBEPKM afeKBaTHOCTHU
pa3paboTaHHON WMWUTALMOHHOW MOLENN CeNbCKOW 3NeKTPUYECKOn ceTu C.
MokpoBo-IMpuropogHoe, a TakXe 3aKOHOMepPHOCTelW W3MEHeHWs napamMeTpoB
KayecTBa 3NeKTPUYECKomn 3Heprum (K3) CeNbCKUX noTtpeéuTtenen:
NPOM3BOACTBEHHOW Harpy3skun Konxos — lnemeHHoW 3aBog WM. JleHUHa W
ObITOBON HarpysKu Xunoro cektopa ceno Mokposo-MNpuropogHoe.

JKCNepnuMeHTanbHbIE nccnefoBaHus noATBepAUNU pesynbTaTthl
MMUTALUOHHOTO MogennpoBaHusa. OTKNOHEHWE TeOpPeTUYECKUX fAaHHbIX OT
9KCMepuMMEHTabHbIX  cOocTaBnser He 6onee  3,5%. YCTaHOB/MIEHO, 4TO
KOSPPUUNEHT MUCKaXKEHUA CUHYCOMAANbHOCTU (a3HbIX HaNpPsAXeHUin CenbCKoWn
ObITOBOW Harpysku M3MeEHANCA B XO4€e 3KCMEPUMEHTOB C 2% [0 6% B 3aBUCUMOCTM
OT A4ONM MOAK/OYEHHON OAHOMA3HOW Harpy3ku. Takum o6pa3om, BbiBEHa L0/

BIMAHNUA  COBPEMEHHOW  KOMMYHanbHOW  6bITOBOM  Harpy3kuM  CeNbCKUX



noTpebuTenein Ha MCKaXeHUe CUHYCOUAANbHOCTU KPUBOW HaMPAXeHUa Ha WnHax
nogctaHuuu. Lpyro xapakTepHOW OCOBEHHOCTbIO peXuma 3/1eKTPoCHabXeHus
CeNbCKOXO3ANCTBEHHOTO NPeANpUATUA, ABMIAETCA CUbHOE BJIMAHWE HArpy3KM Ha
OTK/IOHEHMe HanpsaXeHus B HOYHOE W [AHEBHOe BpPeMs, CBA3aHHOE C OTCYTCTBUEM
CUCTEMbI PerynMpoBaHus Hanps>KeHus.

NTabopatopHble UcCnefoBaHUA BAUAHUA UCTOYHMKOB CBeTa Ha YBe/MYeHue
rapMOHMYECKMX OCTaBAAKLWMX HaNpAXeHuda W ToKa MokKasanu, 4yTto B
rapMOHMYECKMUX COCTaBNAKLWMUX HAMPAXKEHUA W TOoKa npeobnafatdT HEYeTHble
rapMoHMKW. BenuumHa 3-n rapmMoHUKKM TokKa pocturaetr 74% OT OCHOBHOW
4acToThl TOKa. Ha ocHOBaHMM NONY4YEHHbIX JAaHHbIX pa3paboTaHa
mMaTemaTuyeckas MOfAeNb, OTpaxawlwas XapakTep W3IMeHeHUd KoapduumeHTta
NCKaXEHUA  CUHYCOMAANbHOCTM B (YHKUMM  NOTpeb6nsieMONn  aKTUBHOM
MOLLHOCTHU MCTOYHUKOB cBerTa. MaTemaTnyeckas MoAenb nossonqer
BBIYMCNATL  MPOTHO3HbIE  3HAYEHUA YBEIMYEHUA KOIPPULMEHTA MUCKAXKEHUA
CUHYCOWAANbHOCTU 3NEKTPUYECKUX CeTAX MpU  UCMNOMb30BaHUN KOMMNAKTHbIX
NHOMWUHECLEHTHbIX NamMn B Ka4eCTBE OCBETUTENbHOW Harpysku.

B uyeTBepTOii rnaBe «Pa3paboTka CUCTEMBI HelpocTeBOro
peryninpoBaHna HanpsXeHus» cPOpPMMUPOBaHbl CXEMbl CUCTEMbl HEWPOCETEBOrO
PerynimpoBaHusa HanpsH>KeHus, a TakXe NpoBefeHO (PU3MYecKoe MOLennpoBaHue
CeNIbCKOM 3NeKTPUYECKON CeTu C Uefbilo MNpoBepkuM paboTbl HeWpoceTeBOro
peryninpoBaHua  Hanps>xeHua ana  obecrnevyeHns HeoO6XOAMMOro  YpPOBHA
HanpsXeHUa y Hanbosee yfaneHHOro noTpebuTens.

OcobeHHOCTbIO NpeanoXXeHHON CTPYKTYPHOW CXEMbl perynnpoBaHus
HanpsHXXeHna ABNAEeTCA Halu4yme BbICTPOEHHOW LEenoYKM B3aMMOCBS3aHHbIX
MOAYNein n Hannyme ob6paTHbLIX CBA3EN, MO3BONAOWMNX NOAAEPXKMNBATL OTKIOHEHME
HanpsaXeHunsa B cucrteme 3N1eKTpoCcHabXeHuns CEeNbCKOXO3NCTBEHHbIX
notpebutenein He BblWe 3afjaHHOro 3HavyeHusa. CyTb NPeANOXEHHOro
HEMPOCETEBOr0 PErynnpoBaHUA HanpsXXeHua 3akayaeTcs B PeryinpoBaHumn
HanpsH>KeHns ¢ MNOMOLWbI MepekntyeHna ycTpolhicte [1BB  nepcoHanom

3N1eKTPOCETEBbLIX OpPraHM3aLunii No CHOPMUPOBAHHLIM TpauKkaM MepPeKoUYEHNIA.



Mpadmkn GopmupytoTcs B pe3ynbTaTe HeWpoceTeBOro MPOrHO3MpoBaHUA
OTK/NOHEHUS HanpsXeHusd. B paboTe ycTaHOBMEHO, YTO B pe3ynbraTte paboThbl
HEMPOCETEBOr0 pPerynpoBaHns HaMpPSXeHUs CpefHee 3Ha4YeHWe OTKIOHEeHUsd
HanpsXeHUs B TeyeHWe rofa cocTaBUT He 6onee 3%, a Ha 3aXMMmax yAaneHHOMN
OCBETUTENbHOWN Harpy3kun He 6onee 3,8%.

B naTor rnaBe «TeXHUKO-3KOHOMMWYECKOE 060CHOBaHWe CUCTEMbI
HelpoceTeBOro  perynanMpoBaHus HanpsH>KeHuns B 3NeKTPOCHaBXEeHMN N
CEeNbCKOXO3ANCTBEHHbIX MNOTpebuTeNne» paccymtTaHa BO3MOXHas 3KOHOMMYECKaN
3D (HEeKTUBHOCTb NPUMeEHEHUS pa3pabaTbiBaeMOil CUCTEMbI. Y CTaHOB/IEHO, YTO 3a
CYeT BHEAPEHUS CUCTEMbl HENPOCETEBOro perynupoBaHUA HanpsXeHuWs B y3ne
3NIeKTPUYECKOW Harpysku, nuTallWen CcenbCKOXO3ANCTBEHHbIX MOTpebuTtenen,
rofoBoi yuwepb notpebutenam mu3-za paboTbl C MOHMXKEHHbLIM HamnpsXXeHWneM
cHuxaeTcs ¢ 185 no 14,3 Thic. py6/rof, a 3KOHOMUYECKUI adhdeKT cocTaBut 457,1
ThiC. py6.

B 3aK/l04YeHUM MpuBefeHbl UTOMM UCCNefO0BaHUsA, OPOPMIEHHbIe B Bufie
BbIBOAOB, B KOTOPbIX CHOPMYNMPOBaHbl OCHOBHble pe3yabTaTbl, MNONYYEHHbIE
aheKTbl U NPeanoXeHWda Mo MX MCMNONb30BaHWK. B uUenoM CTpyKTypa WU

cofepXaHue paboTbl NPOAYMaHbl, COOTBETCTBYHOT 3asAiB/IEHHON Teme.

5. MoaTBepXaeHUe ony61MKOBaHHbIX pe3ybTaToOB AMUCCepPTaLMOHHON
paboTbl M COOTBETCTBME aBTOpedepara CogepXaHuUO guccepraumm
MaTtepuansl gucceptaynmoHHOW paboTbl ony6aMKoBaHbl B 14-TW Hay4HbIX

cTaTbfX, B TOM yucne B 4-x cTatb¥ oNy6/MKOBAHO B PELEH3UPYEMbIX NU3JaHUAX U3
nepeyHs, pPEeKOMEeHAOBAaHHOro Bbicwei aTTecTaUMOHHOW KOMMUCCUERN npwu
MuHucTepcTBe o6pa3oBaHUAs W Haykum Poccuiickon depepaumm nm 2 cTtaTbu B
XypHane, MHAeKcupyemom B cucteme 3copu3. O6wunin obvem nybnukauunii 3,89
ney. ., W3 KOTOpbIX 2,7 ne4y. N. NPUHaAANEXUT JNMYHO couckaTteno. 3TO
cooTBeTcTBYeT n. 11 u 13 TlonoXeHUa 0 nopsagKe NPUCYXAEHUA YUYEHbIX
cTeneHeil. Pe3ynbTaTbl MCCMef0BaHMA HEOLHOKpPaTHO  [OKNajblBaiucCb  Ha

KOH(hepeHUNAX.



ABTOopegepaT B A0CTaTOYHON Mepe OTpaxaeT CTPYKTYpy M OCHOBHOE
coflepxaHue  gucceprauumu. MaTtepuansl anccepraynu 7 pesynbTaThl
nccnefoBaHnMn, onyb6/MKOBaHHbIe aBTOPOM pPaboTbl B HayUYHbIX M34aHUAX, MOTYT
OblTb OTHECEHbl K Hay4HOW cneymanbHocTn 05.20.02 - INEKTPOTEXHONOTUMN WU

3N1eKTP0o06Opy40BaHME B CETbCKOM X034/iCTBE (MO TEXHUUYECKUM HayKam).

6. JINUHbIA BKNapf comckaTtensa B pa3paboTKy HayyHoOW npobnemsl

NTnyHbliA BKNag aBTopa B paboTax, BbINO/IHEHHbIX JIMYHO U B COABTOPCTBE, U
B AMccepTaunMm COCTOUT B TO, YTO HA OCHOBE MPOBEAEHHOro aHanuM3a crnocobos
W  cpeAcTB ynpaBneHus K3 B 3/1eKTPOCHAOXEHUN CeNbCKOXO03ANCTBEHHbIX
notpebutenein aBTopoM pa3paboTaHbl MOAENb CENbCKOW 3EKTPUYECKON CeTu
10/0,4 kB, maTemaTmuyeckoe obGecrnevyeHWe ONTMMAaNbHOro YynpaBneHus cbopa
nHpopmauynm ¢ npnbopos ACKY 3D, mogens HC, nossondtow,ad oCyu,ecTBNATh
NMPOrHO3MpOBaHME NapaMeTPOB KayecTBa 3/IEKTPUYUYECKON 3HEPrum CeTu C y4YeToM
CKaykoob6pa3HOro M3MeHeHWA  NOTpeb/ieHMA  3MEKTPO3Hepruu, a  Takxe
mMaTemaTuyeckas  MOfesb, NO3BOAAKOLWAA  MPOrHO3MPOBATb  YBENUYEHUS
KoahhmumeHTa UCKaXXKeHUS CUHYCcOMAAnbHOCTM OT MNOTpebnsieMOil aKTUBHOWM
MOLLHOCTM rasopaspsagHbiXx namn. MpoBefeHbl 3KCMEPUMEHTa/lbHble
nccnefoBaHMsA KayecTBa 3/IEKTPUYECKOW 3HEPTUM B CUCTEMAX 3NEKTPOCHABXKEHUS
Ce/IbCKOX03AMCTBEHHbIX notpebuTtenei, pesynbTaThl nccnefoBaHui
ony6n1nKoBaHbl aBTOPOM W npownu anpobayuto Ha KOH(pepeHUUAX pasHOro

YPOBHS.

7. BHefjpeHne B Npon3BOACTBO
OCHOBHble pe3ynbTaTbl WCCNeJO0BAHUA MNPUHATBI K BHEAPEHUKD Ha
CeNbCKOX03ANCTBEHHOM npeanpuatna Konxos - nneMeHHOW 3aBoj UM. JIeHUHA U
MAO «MPCK LleHTpa» - «TamMbB0B3Hepro», a TakXxe MWCMNO/b3YHOTCA B YY4eOHOM

npouecce ®reOyY BO Tamb6oBCKOro Ir'TY.



8. CooTBeTCTBME gUccepTayuum n astTopedepara TpeboBaHUAM MOJTOXKEHUSA O
nopsgKe NPUCYXAEHUS YUYEHbIX CTeMeHewn

AunccepTaynoHHas pa6oTa 7 aBTopegepatr  [>kanapoBoi a-A.

COOTBETCTBYKT TpeboBaHMAM [10N0XEHUS O NOPAAKE MPUCYXAEHUA YUYEHbIX

cteneHei (Ne 842 ot 24 ceHTsab6ps 2013 r.).

9. 3ameyaHus no guccepTaunMoHHON paboTe

1. 3apgaya «[lMpoBecTM OLEHKY W3BECTHbIX CMNOCO60B M CpPeAcTB YMpaBieHUs
KauyeCTBOM 3/1€eKTPUYECKON 3HEPrum un perynnpoBaHnUs HanpsXXeHus B
9NEeKTPOCHaBXEeHNN CeNbCKOXO3AWCTBEHHbIX NOTPebuTeneli» OTCYyTCTBYET B
NyHKTe «[llocTaHOBKa 3ajaynM pfucceptayMoHHOW paboTel» (cTp 39-40
anccepraymn, NyHKT 1.5), HO NPUCYTCTBYET BO BBELEHUN.

2. B rnaeBe 3 pgucceprtauuum nposefeHO UccnefoBaHWe BAUAHUA KOMMNAKTHbIX
NIOMWHECLEHTHbLIX NaMn Ha MnoKasaTenuM KayecTBa 3/1€KTPO3HEPruu, B
YaCTHOCTU, Ha CUHYCOMAANbHOCTb TOKa W HanpsxeHud. He AcHO, uyem
060CHOBaHO nccnefoBaHue B/INAHUSA NMEHHO KOMMNaKTHbIX
NIOMUHECLEHTHbIX namn, TaKk Kak B HacToAlee BPEMA OHU NPaKTUYECKU
BbITECHEHbl CBETOAMOAHBIMU NCTOYHNUKAMWN CBeTa.

3. Ha pucyHke 14 aBTopehepaTa M Ha pUCYHKe 4.2 guccepTayumm nokasaHa
6n0K-CXemMa CWUCTEMbl  HEWpPOCETEBOr0 PerynnpoBaHUA  HanpsXeHwus,
npegctasnsawwas coboin  anroputMm  HelWpoCeTeBOro  perysmpoBaHus
Hanps>XKeHuns. CornacHo  faHHoOro anropnTtma, NOJTOXKEHUE Nn6B
ycTaHaB/MBaeTCA UCXOAA M3 MPOrHO3a OTK/IOHEHUSA HanpsaXeHus B pasHble
mecaubl. B TO >Xe Bpemsa npegnonaraeTcs MOCTOAHHbIA MOHUTOPUHT
(haKTUUYeCKOro OTK/IOHEHUA HanpsXeHuUs B pasHbIX Touykax cetn. B
anroputme He npeLycMOoTpeHo nposegeHue MeponpuUATUIA no
KOppekTupoBKe nonoxeHusa [BB, ecnn nonoXxeHwe, BbICTaB/EHHOE MO

MPOrHo3y, He obecneymBaeTt 3a,D,aHHbIl7I YPOBEHb OTK/TIOHEHNA HaNPAXEHNA B



ceTn. He fcHO, HEOOXOAUMO /I OCYLW,ECTBNAATH TaKyl KOPPEKTUPOBKY MU
KakKoli BpEeMEHHOW WHTepBan HabNwAeHUA (HaKTUYECKUX OTKIOHEHMWA
HanpsXXeHWUs focTaTovyeH ANd 060CHOBaHMA TaKOW KOPPEKTUPOBKMN.

4. B paboTe He BbINO/HEHO 060CHOBaHWe TMPUMEHEHMS 6ecnpoBOAHON
TeXHo0rmu 218Bee pnsa cbopa pfaHHbIX O rMapameTpax Ka4vecTsa
9NeKTPO3Heprnn. He NpuBoaNTCA TEXHUYECKUX peleHWMn No opraHusauuu
nepefayv faHHbIX N0 AAHHON TEXHONOTUN.

5. B paboTe OTCYTCTBYKHT TeXHWUYECKME PpeleHus no peanusauunmu
npeanoXeHHO CTPYKTYPHOIA CXeMbl CUCTEMBI HelipoceTeBOro
peryinpoBaHus  Hanps>KeHuma. B 4acTHOCTW, He  SCHO, Kakummu
TEXHUYECKUMU cpeacTBaMum 6yAeT OCYWECTBAATHCA COOpP [AaHHbIX O
(haKTMYECKOM OTK/IOHEHUW HanpsH>KeHus B  pa3HbIX TOo4ykax CceTu?
KOHCTpYyKLMA LATYMKOB HaNpPAXeHNs, UX BblOGOp B paboTe OTCYTCTBYIOT.

6. He AcHO, Ha 4ybém OGanaHce 6yAeT HaXxoAWTbCH CUCTEMa HelWpoceTeBOro
PerynnpoBaHna Hanps>KeHNa u Bxoaauwee B Heé obopyfoBaHue U KTo byger
OCYLLEeCcTBNATb €6 06CcnyXXmBaHume?

7. B TekcTe amcceptayuum u aBtopedepaTta MMeOTCS OnevyaTKM U HeyaauHble

(hpasbl.

10. 3aknw4eHune

YuutbiBasi 06bemM BbIMONHEHHbIX WCCNeA0BaHWUA, Hay4YHY HOBU3HY,
TEOPeTUYECKY W NMPaKTUYECKYH 3HAYMMOCTb MOJIYYEHHbIX pe3ynbTaToB, CYNTAlO,
4yTO MNpeAcTaBfeHHada fAuccepTayumoHHasa pab6boTa [MOxxanaposoin [.A. - 3To
3aKOHYeHHOe, CamMOCTOATE/IbHO W Ha A0CTAaTOYHOM Hay4YyHOM YpOBHe
BbIMO/THEHHOE WCCNefO0BaHMWe, MO aKTyanbHOW TemMaTWKe, HaMpaB/lieHHOe Ha
peweHne 3afjay HelipoCceTeBOro MPOrHO3MPOBAHMUS WU PEryNMPOBaHNS HaNPSHXKEHMA
B 3/1€KTPOCHABXEHUN CeNbCKOXO03ANCTBEHHbIX NOTpebutenein. PaboTa BHOCUT
BKNag B TeOopud M NPakKTUKYy MNPOrHO3MpoBaHMA nNoKasaTenel Ka4vyecTBa
3/IEKTPO3HEPTUN B CENIbCKNUX INEKTPUYECKUX CETAX U PErysimpoBaHna HanpaxeHus

B HuUX. T[locTaBNeHHble BOMPOCbI M 3aMeyaHMaA He CHUXAKT LEHHOCTH
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npoBeAeHHbIX nccnefosaHnii. luccepraums cooTBeTCTBYeT TpeboBaHuam n. 9-11,
13-14 «MoNoXeHUs 0 NPUCYXAEHUN yyeHbiX cTeneHel» (No 842 oT 24 ceHTAGPSA
2013 r.) n cneunanbHOCTH 05.20.02- «QNIEKTPOTEXHONOTUN n
3NeKTpoobopyaoBaHue B CeNbCKOM XO035ACTBE», a ee aBTop - [xanaposa [AuHapa
AMaHrenbfneBHa 3acny>XuBaeT MNPUCYXAEHWSA Y4YEHOW CTeneHW KaHaupaTa
TEXHMYeCKUX HaykKk no cneuumanbHoctn 05.20.02 - «3NeKTpOTexXHONOruu u

3N1eKTPO06OpY/J0BaHME B CENIbCKOM X03511CTBE» (M0 TEXHUUYECKUM HayKam).

OgununanbHblii ONMOHEHT:

KaHAMAAT TEXHWYECKUX HayK,

BEAYL NI HAYYHBIA COTPYAHUK nabopaTtopuu

3NeKTpocHabXeHna n TennoobecneyeHnn

®IrBHY «®PepepanbHblil HAYYHbIN

arpovH>XeHepHbIn LeHTp BUM» BuHorpagos A.B.
nognuch

109428, Poccusd, r. Mockaa, M 01kotOr.

1- IHCTUTYTCKNIA npoesfd, 4. 5,

®IrbHY ®HAL BUM

NabopaTopusa afeKTpocHabXxeHNs 1 TennoobecneyeHns

Ten. 89208079424

E-tall: \ytaleksanclr@ratbler.T

MoAnucb, yYeHYIO CTENeHb U YYeHOe 3HaHue
BuHorpagosa AnekcaHapa Bnagumunposuya

YOCTOBEPSIO:
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