, OT35bIB
odunmanisHoro onnoHenTa Bunorpanosa Anekcanpa BiaagumupoBuda Ha
JHCCEPTAIMOHHY0 paboTy AxmetimnHa A3ara PunatoBuua «HayuHble 0CHOBBI
IIPOEKTHPOBAHUS CHCTEM 3JIEKTPOCHAOKEHHSI KUIIBIX KOMITJIEKCOB Ha H6a3ze
IoKa3aTeeh AJIeKTPUIECKUX Harpy30K», IPeACTABICHHYIO Ha COUCKaHHUE YUEHOMH
CTEIIEHH JOKTOPA TEXHHYECKUX HAYK 110 crieluanbHocTn 2.4.2 —
«IIEKTPOTEXHUYECKHE KOMILIEKCHI U CUCTEMBI»

AKTYaJIbHOCTH TEMbI JUCCEPTANNOHHON padoThI

HuccepranpionHas pabora AxmeriimHa A.P., HampaBineHa Ha pelueHHe
aKTyaJIbHOW HAay4YHO-TEXHHYECKOHW MpoOJIeMbl, 3akirodaronieiics B oOecnedeHud
3HeprodGpQPeKTUBHOr0O U HaJEKHOIO JIIEKTPOCHAOKEHMS JKHIIBIX KOMIUIEKCOB H
00BEKTOB WHIAMBUIYATHHOTO JKFIIMITHOIO CTPOUTEIBCTBA MPHU YCIOBUHA 3KOHOMHH
MaTepHaioB U PECYPCOB, HUCIONB3YEMBIX B CHCTEMax HMX JJIEKTpocHaOxkeHus. B
paborte, Ha 6a3e cHCTeMaTU3AlMK ¥ YTOYHEHHUS MOKa3aTeNel AIeKTPUUeCKUX Harpy30K
KHMIJIBIX KOMILJICKCOB, Pa3BHBAIOTCS HayYHBIE OCHOBBI IPOSKTHPOBAHUS UX CHCTEM
anekTpocHabx)eHus. Pa3BuTre HOpMATHUBHON 0a3bl B 4acTH pacué€Tra 3NIEKTPUUECKHUX
HArpy30K OTHOCHTCS K YHCITy TPHOPUTETHBIX 3a71ad MUHHUCTEPCTBA CTPOUTENHCTBA U
KUTHIIHO-KOMMYHAJIBHOTO Xo3stiicTBa Poccuiickoit ®epepauuu m MuHucTepcTBa
sHepreTuku Poccuiickoit Meneparuu.

[TpuHSITHIC HECKONBKO ACCATHIICTHI Ha3al 3HAUCHUS! yICTBHBIX SJEKTPUIECKUX
Harpy3ok (YOH) B mopmaruBHOM 6aze, B Tom umcie B CII 256.1325800.2016
«INMEKTPOYCTAHOBKH JKHJIBIX ¥ 00IIECTBEHHBIX 3Aanuii. IlpaBuima mpoekTupoBanus u
moHTaxkay (CII 256.1325800.2016), comepkaT 3HaYUTENbHBINA 3aac ¥ B HACTOsIIEe
BpeMsl TPEBHINAIOT (aKTUUECKHUe Harpy3Kd B HECKOJBKO pa3, 3TO CBS3aHO C
KapJIMHAJIbHBIM H3MEHEHHEeM COCTaBa DJJeKTPOOOOPYIOBaHMS, OJHOBPEMEHHO C
BHEJIpEHUEM OJHepProcOeperammmux TEeXHOJIOTHH W NPUHIMIIAMH  OIpeIeleHUs
3asBIIIEMOH MPHUCOSAMHIECMON MOIITHOCTH 0OBEKTOB XXUIUITHOTO CTPOUTENECTBA. DTO
IIPUBOJUT K BEIOOPY 3aBBIIIICHHBIX CEUYCHUH KaOeIbHO-IIPOBOJHUKOBOH IPOIYyKIIUHU
M30BITOYHON MOIMHOCTH CHIOBBIX TpaHcopmaropoB (CT) mpu IpoeKTHpOBaHWUU
CHCTEM SJIEKTPOCHAOXKEHHUS JIIEKTPOTEXHUUECKIX KOMIUIEKCOB U CHUCTEM TOPOJICKHUX
noTpebuTene.

PemenneM naHHONW TpoOJieMBbl sBISeTCS pa3paboTKa HOBBIX MOHIKEHHBIX
HOPMATHBHBIX 3HaueHWd YOH aysi pernoHOB Ha OCHOBE COBPEMEHHBIX JAHHBIX TI0
ANIEKTPOTIOTPEONICHIMIO M BJICKTPUYECKUM HArpy3kaM O>KWIBIX M OOIIECTBEHHBIX
3JaHHHM, IONyYEeHHBIX OT WHTEIUIeKTYalbHBIX MPUOOPOB Yy4éTa SIEKTPUUECKON
OHEPTUH.

Kpome mHOrokeaptupHbX noMoB (MKJI) B paspaboTke HOBBIX HOPMATHBOB
VOH nyxaarTcs 00beKThl HHIWNBUAYAIBHOTO KUIHAIHOTO cTpouTeheTBa (OVDKC).
HeoOxomumocTs mpoBeneHuss uccienoBaHuil  anekrtpornorpebnenus  OMXKC
o0yCJIOBJIeHa TeM, YTO HOPMATHUBHBIE JaHHBIE TI0 Y/JEIbHBIM 3JIEKTPUUECKUM
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warpyskam OJDKC 6o oTCyTCTBYIOT, JMOO HE MMEIOT J[OCTATOYHOIO

SKCIIEPUMEHTATEHOT0 000cHOBaHMs. IToaToMy nmuccepTanuonHas pabota AXMeTIIHHA
Azara Punarosuua «HaydHble OCHOBBI IPOSKTHPOBAHUS CUCTEM 3JIEKTPOCHAOKEHUS
JKHATBIX KOMILIEKCOB Ha 0asze Mokazarelied SIeKTPUUYECKUX HAarpy30K», SBISIETCS
aKTyaJIbHOMU.

3HAYMMOCTD /ISl HAYKH H NPAKTHKH Pe3yJbTATOB AUCCEPTALMH H
BO3MOKHbIE IYTH €€ NPUMeHEeHUs

3HaveHne TUCCePTAITHOHHOM paboThl I HAyKH M IPaKTHKH 3aKII0YaeTCs B
paspaboTKe I'PYIIBl METOJOB 00pabOTKU SKCIEPUMEHTANBHO IOIy4YE€HHBIX HAHHBIX
BIIEKTPOIOTPEOICHUST IKIIBIX KOMIUIEKCOB, OPHEHTHPOBAHHBIX Ha 0OOCHOBaHHE
sgaueHnit YOH ¥ MOLIHOCTH TEXHOJIOTHYECKOTO MPHUCOEANHEHNS HETIPOMBILIIIEHHBIX
00BEKTOB TOPOZACKOW HMHGPACTPYKTYpbl, BBOJAMUMBIX B HOpPMAaTHBHbIE JTOKYMEHTHI
IIPOEKTHPOBaHUA HA pPErHMOHAIbHOM WM (eaepalbHOM YpPOBHE, a TakKKe
IPOEKTUPOBAHMSI CHCTEM BHEIIHETO ¥ BHYTPEHHET0 3JI€KTPOCHA0KEHHUS.

[Monmy4yeHHble pe3yibTaThl IpeJHAa3Ha4deHbl U1 KCIONB30BaHHMA IIpU
IPOEKTUPOBAHMH, OSKCIUIyaTallud DSJEKTPOTEXHHUYECKUX KOMIUJIEKCOB OOBEKTOB
KMITHIIIHOTO CTPOMTENBCTBA M IO3BOJIAIOT MONy4YaTh 3¢ (eKT cAepKMBaHUSA pOCTa
Tapu(OB HA JJEKTPOIHEPTHIO 32 CYET DHEPro- U pecypcocOeperxeHus], CHUKCHUs
CTOMMOCTH TEXHOJOIMYECKUX MpHCcOeaHeHnH, 3(QQeKkT cokpameHuss 3arpaT Ha
CTPOHTEILCTBO CUCTEM DJIEKTPOCHAOKEHUA 0OBEKTOB KUJIUIIHOTO CTPOUTENBCTBA, a
CJIeIOBATENbHO, ¥ 3P PEKT CHUKEHUS CTOUMOCTH JKUJIbS.

Pe3ynbraThl QUCCepTallid BHEAPEHBI B HECKOJIBKUX (elepalbHBIX W OXHOM
pErHOHAJIbHOM  HOPMATHUBHBIX  JOKYMEHTax JJs I[POEKTUPOBAHUS  CHUCTEM
anektpocHabxenus MK/l u OVMDKC, uyTo mo3BosisleT CHU3UTH pacxof Marepuana
KabeJIpHO-IIPOBOAHUKOBON TMPONYKUMH, YMEHBIIMTh IIOTEPH JJIEKTPO3HEPIMH B
cunoBbiX Tpanchopmaropax (CT) u CHU3UTE «3alepTy0» MOITHOCTb HA NOACTaHIUAX
1eHTpoB muTanus. ColuaibHbIl 3G GEeKT JOCTUraeTCs 3a cueT CHUKEHU CTOMMOCTH
KUJOW TIUIOIIAAX, B TOM YHCJIE W 3a CYeT YMEHBIIEHHS pPAacUeTHOM MOIIHOCTH
texuojoruueckoro mnpucoenunenus MK/, Ilpaktuueckas 3HaYUMOCTH pabOTEI
noarBepkaaercsa aktaMu BHeapeHus: AO «TaranexrpomonTax»; OO0 «Acconuanys
POM»; MunucTepcTBa CTPOUTENBCTBA, aAPXUTEKTYPHl M KIIHIIHO-KOMMYHAIBHOTO
xozaiictBa PT; AO «CereBas xommnanun»; ITAO «Poccern»; ITAO «I'K Camosner»;
000 C3 «IOMKOP».

CTpykKTypa H coep:kaHHe padoThl
HucceprammonHas paboTa COCTOMT W3 BBENCHUs, LIECTH IJIAB, 3aKIIOYEHHS,
CITHCKa COKpAIleHUH, CITMCKA IUTepaTyphl U IIECTH IPUIOKEHUH.
Bo BBemeHHH O0OCHOBaHa aKTyallbHOCTb TEMBI HCCIEIOBAaHMS, pPaCKpbITa
CTelleHb pa3pabOTaHHOCTH Hay4YHOW NpoOJIeMbl, ompeneleHbl OOBEKT U IpeaMeT
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HUCCIICAOBAaHU, C(i)OpMyJH/IpOBaHBI nejap U 3ajgadu pa6OTI>I, MIPUBEACHBI TTOJIOXKCHHA

HAyYHOH HOBHM3HEI, TEOPETUYECKOM M IPaKTUYECKOW 3HAUYMMOCTH, H3JIOKEHBI
METO/0JIOTHYECKHE OCHOBBI MCCJIE0BaHUSA, OCHOBHBIE IOJIOXKEHUS, BBIHOCUMBIE Ha
3aIUTY, & TaKXKe CBEACHUS O peallu3alliy, anpobary 1 MyOlIuKallii pe3ylbTaToB.
Kpome Toro, mano o0OCHOBaHHE COOTBETCTBHUSA AMCCEPTAlMH IAcCIOpTy HAy4HOH
crnenuanbHoOCTH 2.4.2 — « DNEeKTPOTEXHUYECKHUE KOMILIEKCHI U CUCTEMBD).

B nepBoii riaBe aucCepTAlMOHHON pabOTHI BBLITIONHEH CHCTEMHBIH aHAJH3
bakTopoB, 00yCIOBINBAIOIINX HEOOXOJUMOCTb COBEPIIEHCTBOBAHHUS U JaIbHEHIIEro
pasBUTHS HOPMATHBHOM 0a3pl IO IPOEKTHPOBAHHIO CHCTEM 3JIEKTPOCHAOKEHHS
SJIEKTPOTEXHUYECKMX KOMIUIEKCOB U CHCTEM JKMIBIX M OOIIECTBEHHBIX 3JAHUU.
IlpencraBiieHHBIe 3aMephl CBHIETENLCTBYIOT O HU3KOM ypoBHe 3arpyskud CT. Yro
060CHOBaHO B IepeolleHKe 3(deKTa KOIUYECTBEHHOr0 pocTa  OBITOBBIX
3JIEKTPONIPUOOPOB, TOMYIIEHHON Ha 3Tarne pa3paboTKH HOPMAaTHBHBIX JIOKYMEHTOB B
KoHie XX cCroneTHs, a TaKkKe Hay4YHO-TEXHHYECKOro Iporpecca B o0jacTu
sHeprocOeperarommx TexHonoruil. IlpuBeneHsl mpenBapUTeNbHbIE TEXHHUKO-
SKOHOMHYECKHE pacuéThl 3(PQEKTUBHOCTH BBEJCHUS IMOHIKEHHBIX HOPMATHUBHBIX
sHaueHuit YOH ¢ monaTBepikieHHMeM Hanmuusl dHeprocOeperaroniero 3@gdexra Ha
npumepe MKJ[ Pecrybnuxu Tarapcran. IlpuBenéH aHanus IeHCTBYIOIIMX
HOPMATHBHBIX [JOKYMEHTOB, OTEYECTBEHHBIX U 3apyOeXHBIX NyOnukauuil ¥u
CYILECTBYIOUIMX METOIOB pacuéra anekrpudeckux Harpy3oxk MK/I, OMXXC.

Bo BTOpOIi riaBe BBITOTHEHA pa3pabOTKa METONUKHU 3aJaHKs HOPMaTUBHBIX
3HAYEHHUH yNebHON MOIIHOCTHU dJeKTpudeckux Harpy3ok MK/, npenHasHaueHHOR
IUIs pacdéTa MOIIHOCTH TEXHOJIOTMYECKOro npucoenunenus. Ilpennoxen anroputm
BBIYUCIICHHS, BKIIOYAIOMKANA MPEABApUTENbHYI0 KJIACTepU3alUI0 3JaHHUH 10
CTPOMTEIBHEIM XapaKTepUCTHKaM, GUKCAIIIO MAaKCUMAILHOTO JIEKTPOIIOTpeOIeHN S,
CTAaTUCTHYECKHHM aHald3 3aKOHA €ro paclpefeleHus, OIpPEeAcICHHE TIPaHUIIbI
pernpe3entatuBHOCTH BbIOOpok MK/, dukcanuio MakCHUMalbHBIX MOIIHOCTEH 3a
MeCSALl ¢ HAuOONBIIUM JJIEKTPOIOTPEOICHUEM U BBIUHUCICHHE MAaKCHUMAaJIbHBIX
3HAYEHUH yJNeTpHOW MOIIHOCTH 110 KaxaoMmy knacrepy. [IpencraBineHsl pe3yiabTaTsl
MOHHWTOPHHTA IeKTpruIecKruX Harpy3ok MK/ B mepros caMOH30IALANA HACEJICHHS BO
Bpemsi mangemMud COVID-19, no3BosimBIIMe OLCHUTh BIUSHUE JUCTAaHLIMOHHOU
3aHATOCTH TpaxkmaH Ha cyrounble mnpoduau MomHocth MKJI. IlpencrasieHsl
HaTypHBIE U3MepeHHs dJIeKTpudeckoi Harpy3ku MK/I, uX cTopoHHER KOMMEpUYECKOH
HArpy3Kd, a TakXe JeTCKAX M IUKOJNBHBIX O0Opa30BaTeNbHBIX YUPEXKIEHUH C
obocHOBaHHEM 00001IeHHBIX 3HaueHui Y IOH. OTpakeHo, 94TO pe3ynbTaTsl BHEAPEHEI
IToctanosnennem Kabumera Mmunuctpos (KM) PT Ne 805 ot 09.09.2019 r.,
YTBEPKICHBl TPaHWYHBIC 3HAUCHHS YIENBHBIX OJJIEKTpHUeCKUX Harpy3ok MK/ B
ITocranosnenun KM PT or 27 pexabps 2013 r. Ne 1071 «O6 yTBepKaeHHU
pecyOIMKaHCKAX HOPMATHUBOB I'PaOCTPOUTENBHOTO IIPOEKTUPOBAaHUSA PTy.
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B Tperbeii riaBe 00OCHOBAaHO BBENEHHE MOHIDKAIOLIETO IONPaBOYHOIO

KO3(pGHUIIMEeHTa K HOPMAaTUBHBIM 3HAUEHUSAM YIEIBHBIX JJIEKTPHUYECKHUX HATrPy30K
MKJ] nHa ypoBHe (enepanbHbBIX OKPYIOB, JId 4Yero MpelCTaBlIeH aJlOpUTM,
HCIIONB3YIONINH pa3fenbHble 0a3bl JaHHBIX: MECSIHOE 3JIEKTPONoTpebIeHne KBapTHP
U cyTouHble rpaduku MoIIHOCTH Ha BBomax BPY. Ha ocnoBe ananusa TO4YedHBIX
nuarpaMM OGOCHOBAHO 3HAUEHHE IONpaBOYHOro Ko3dduuuenra, pasnHoe 0,81,
BBIOpaHHOEe M3 YClOBUA ofecledeHus 25-MPOLEHTHOrO 3amaca OTHOCUTENIBHO
IPENENbHBIX 3HAYEHUM ylIenbHOM Harpysku rpynm ksaprtup. Ilo pesympratam
nByxJeTHero Mouutopunra (ampens 2021 r. — gpespans 2023 r.) MK/ xnacrepa 11—
18 sTaxkelt mokaszaHo, YTO (HaKTUUYECKUE yAENbHbIE JIEKTPUUECKUE HAIPy3KU HUKE B
HECKOJBKO pa3 HOPMATHUBHBIX 3HAUEHHH, IIPEACTABICHHBIX B IEHCTBYIOLIUX
nokyMeHTax. [TokazaHo, 4To yelbHble HArpy3KY MOAUUHSIOTCS HOPMAIbHOMY 3aKOHY
pacrpezieieHds, MakCUMajbHble Harpy3kKd OpUXOIATCS Ha 3MMHMH nepuox. Ha
OCHOBE IIOJIyYEHHBIX JaHHBIX BHECEHb! MPEJJIOKEHHUs 10 3HAYEHHUIO IOIIPAaBOYHOIO
koaddunmenta st LleHTpansHOro (denepanbHOr0 OKpyra, KOTOpbl€ YTBEPXKJIEHBI
npukazoM MrunHcTpos Poccum u BBenmens! B AeiictBue u3MeHeHueM Ne 4 x CII
256.1325800.2016.

B d4eTBepTOil rJaBe TIPEACTABIICHA KOPPEIALMOHHAS CBA3b  MEXOY
MAaKCHMAJIbHOM MOIIHOCTBIO M 3JIEKTPOIOTpeblieHeM, YIIpoIlalolas CUCTeMY
MIOCTOSTHHOTO ~ MOHHUTOpHMHTra 3JjiekTpudueckux Harpy3ok MKJI. IlomydeHnHble
aHAIUTHYECKUE JTUHEHHbIE KOPPESLUOHHbBIE (DYHKIIMU CBSI3BIBAIOT IEKTPOIHEPIUIO
U MOLIHOCTBG JUIs CJIEYIONUX COUeTaHMA: Harpy3Ka I'PyIIl KBapTUp U noTpeba€HHas
AMHU 3JIeKTpodHeprus; Harpyska MK/ ¢ yuérom obmenomoseix HYyXn (OJH) u
KOMMEpPUYECKHMX IOTpebuTenell U moTpebnEHHas UMK 3JIEKTPOIHEPrus NIl KiacTtepa
11-18 aTaxkeif; To *Xe ms kimactepa 19-25 staxeit. 3agada pacmnpeHns Juana3oHa
HopMmaTuBHBIX 3HaueHud YOH po 3000 xBaptup B Irpymme pelieHa ¢ HOMOULIBIO
pa3paboTaHHOTO AJITOPUTMa, B OCHOBE KOTOPOTO JIEXKHUT IPUHIUI IIPEBAPUTEIBHOIO
[IOVCKA JTHS ¢ MAaKCUMAJIBHBIM JJIEKTPOIIOTpeOIeHreM IPYII KBapTUP, a KIOUEBbIM
MOMEHTOM SIBJIIE€TCS (POPMHUPOBAHHE MACCHBOB CIIyYaMHBIX KOMOWHAIMHA CyTOYHBIX
rpauKoOB Harpy3Kd TPyl KBapTHP 3aJaHHOM YHCIEHHOCTH C IIOCIENyIOLIUM
pacyéToM MaKCHMaJbHOH, cpeiHedl W MUHMManbHOH YOH Mo KaxaoMy MAacCHUBY.
VYxazaHHble MPeIJIOKESHNUs YTBepXKIeHb! TprkazoM MuncTpost Poccun ot 28 nekabps
2023 r. Ne 1005/mp u BBenensl B neifctBue usmeHenueM Ne 6 k CI1256.1325800.2016.

IIsaTas raaBa guccepTallMOHHOM paboTHI MOCBAIIEHA ONPEAeIEHHIO MOIITHOCTH
TexHojoruueckoro npucoenunenus MKl ¢ ucnonb3oBannem o6oOménHON YOH,
BKIFOHaronie#t Harpy3ky kBaptup, OJIH u OKH. B kadecTBe MHCTpyMeHTa I
3aaHus 3HadeHuH 0000mEHHRIX YOH mpuHSAT cTaTHUCTUYECKUH aHalu3 rpaduKoB
anekTpudeckux Harpy3ok MKJI pa3fenbHO O KaXZAOMy CTPOUTEIBHOMY KiacTepy.
[Toyden tunoBo# rpaduk 0600mEHHON YOH, 1 Ha YHCICHHBIX IpUMepax [IoKa3aHa
KOPPEKTHOCTh €r0 HCIIONB30BaHUs [JIs pacuéra CyMMapHOM MOINHOCTH Ha LIMHAX
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HOJCTAHIUN TIPY HAJHYUH APYTHUX INOTpebuTened 3JIeKTPOIHEPrud — pacdyéTHas

MaKCUMallbHasi CyMMapHasi Harpyska INpeBbllIana (akTHYecKyro B Impezenax 8 %.
[lpencraBied aHanu3 3apsAOHbIX CECCHUM  J/leKTpoMoOuNIel B COYETaHHH C
pa3paboTaHHBIM THIIOBBIM IpadukoM Harpy3kd MKJI, mo3Bosisiomuid Ha CTaiud
IIPOEKTUPOBAHUS CHCTEMBI DJIEKTPOCHAOXKEHMS PAaCCUUTATh PACHOIATaeMyro I
3apsja  JIEKTPOMOOWIIEH JJIEKTPO’HEPIMIO B paspe3e CYTOK U ONPEeNUTh
ONTUMAJILHOE KOJMYECTBO M MOIIHOCTH 3apsSIHBIX CTaHIMM, pasMelllaeMblX Ha
MIPUAOMOBBIX TEPPUTOPHSIX.

B mecroii rjaBe pacCMaTPHBAIOTCS aHAJW3 CYTOYHBIX TIpadUKOB
snextpudeckux Harpy3ok OVDKC roponckoil U cenbCKOM MECTHOCTHU U BBISBJIEHHE UX
OTIIMYHSA OT aHaJoruyHelx rpadukoB kBaptup MKJI. IlpeacraBnen anropurMm
CTATUCTHYECKOr0 aHajau3a ’JekTpudeckux Harpyzok OWKC, ornuuarommics ot
paHee WCIOJIb30BAHHBIX AJITOPHUTMOB (POPMHUPOBAHHUEM CAMOCTOATEIBHOIO MacCUBa
sKcTpeMalibHO BhIcoKux MolHocTe OWDKC, xoTopble B CHIy HMX 3HAYUTENBHOTO
KOJINYECTBA YK€ HEe MOTYT OBITh OTHECEHBI K ciydalHbIM BbIOpocam. OcraBinecs
rpynnsl OVDKC B kaXIoM U3 ITOCENKOB I10 3JIEKTPHYECKON HArpy3Ke COOTBETCTBYIOT
3aKOHY HOPMAJIBHOTO PacIpeieNeH s, KOTOPBIH ycToW4YMBO BhInonHsAeTcs i Y OH
ropoackux MKJI. Metop ciryualtHpIX KOMOMHAIMH IpaKOB HarPy3KH BHYTPH TPy
onunaxoBoro konuuectBa OVDKC nns pacu€ra 3HaueHudd Y OH npumensncsa Ko BceM
JIoMaM BBIOODKH, 33 MCKIIIOUEHHEM HEIKCILIyaTHpyeMsIX KoTTemked. IIpeacrasnen
KJIACTePHBIM aHalIM3 3aKOHOMEPHOCTH paclpelelicHUs] MaKCUMalnbHONW MOLIHOCTH
OMXC B 3aBUCHMOCTH OT UX IUIOLIAAM, BBHIIOJIHEHHBIH Metomamu k-cpemnmx (K-
means) W Hepapxuyeckod Kmacrepuzanuu (Meton Bapma). Ilposepka nHamupums
knactepoB 1o 3TaxxHocTH OVDKC He BpLIBHIIA 3HAYMMBIX IIPU3HAKOB €€ BIIMAHMS Ha
MakCHUMAaJIbHYI0O MOIIHOCTE. Ha OCHOBE IIOJy4eHHBIX pe3yJIbTaTOB IPENIOKEHA
METOAMKA HPOEKTUPOBAHUS CHUCTEMBI DJIEKTPOCHAOXEHUsI TOPOACKUX M CeNbCKHX
KOTTEKHBIX MTOCENKOB. PesynbraTel nuccnenoBanus BHenpensl Ipukasom MuHcTpos
Poccuu ot 25 nexadbps 2025 r. Ne 846/mp u BBeneHs! B AelicTBUe usMeHeHueM Ne 9
CIT 256.1325800.2016. IIpusHaHo uelecooOpa3HbIM BBeJEHHE B HOPMATHBHbIE
TOKYMEHTBI TIOHATHS «TOMOBJIaJCHUECY.

B 3akjioyeHMH CHCTEMAaTH3MPOBAaHBI OCHOBHBIE Hay4Hble U IpPaKTHYECKUE
pe3yibTaThl  BBIMOJHEHHOTO  HccienoBaHus.  ChopMylMpoBaHHBIE — BBIBOIBI
OTIHYAIOTCS JIOTMYECKOH II0CIIeOBAaTeIbHOCThIO, 0OOCHOBAaHHOCTHIO U IIOJIHOTOR
OTpaXeHWs BKJaJa aBTOpa B pelleHHe HayJHO-TeXHHYECKOH IpoOnemsl,
3aKTIOYAloNeics B pa3pabOTKe HAy4YHBIX OCHOB IIPOSKTHUPOBAHUS CHCTEM
DJIEKTPOCHAOKEHHUS JKMWJIBIX KOMIUIEKCOB Ha 0a3e IoKazareneil 3JIeKTpHYECKUX
Harpy3ox. |

Ipuioxkennss cojepkaT (GparMeHTbl HUCXOJHBIX [JaHHBIX, YTBEP)KIEHHBIE
HOPMATHBHBIC TOKYMEHTHI IO pe3yJIbTaTaM HUCCICIOBAHMUSA, & TAK)KE aKThl BHEAPEHHUS
PEe3yJIbTATOB UCCIIEIOBAHUH.
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ABTopeq)epaT JUCCEpTallMi BKIIIOYAET BCE HeO6XOI_[I/IMI>Ie WO CTPATUBHBIC U

[TOSICHUTENbHBIE MaTepHallbl, a TakKe B TOJHOM 00BEME OTpakaeT colepKaHue
IPOBENEHHOI0 HAYYHOTO MCCIIeIOBAHHSI, €r0 METO/I0JIOTHIO, OCHOBHBIE Pe3yIbTaThl U
BBIBOJIBI.

CteneHnb 000CHOBAHHOCTH M J0CTOBEPHOCTh HAYYHBIX MOJIOKEHHH,
BBIBOJOB H PEKOMEHAALNH

IIpencraBieHHbie B AUCCEPTAITMOHHON paboTe HayIHbIE [TOJIOKEHUSI, BBIBOJIBI U
PEKOMEHIAINH SBIISFOTCS B JOCTATOUYHOM cTerieHr 000CHOBaHHBIMH U JOCTOBEPHBIMH.
WX nocTtoBepHOCTh obecreynBaeTcss KOPPEKTHOM MOCTaHOBKOM HCCIEeNOBAaTEIbCKUX
3a/1a4, UCIOJB30BaHHEM COBPEMEHHOI0 MAaTEMAaTHYECKOro arapara, BKIHOYaroero
METOJBl TEOPHUH BEPOSTHOCTEU, MaTeMaTHYE€CKOM CTAaTUCTUKH, KOPPEIsiLUOHHOIO
aHajM3a, a TakKXe COIOCTABICHUEM IIOJIy4eHHBIX pe3yJibTaToOB C JaHHBIMH
SKCIEPUMEHTATIBHBIX UCCIEOBaHUMI U NpakThyeckol ampobarmu. Mcnonb3yemsble B
paboTe WCXOHBIE NAHHBIC CHSATHI C aTTECTOBAHHBIX HHTEJIEKTYaJbHBIX NPUOOPOB
yuyeTa  JJIEKTPORHEPTHH,  HCIOJb30BaHBl  CEPTU(QHIMPOBAHHBIE  ITPOrPaMMBI
aBTOMATHU3UPOBAHHON HMH(POPMAaIMOHHO-U3MEPUTENBHON CUCTEMBI KOMMEPYECKOTO
yuéTa 3JICKTPOIHEPTUH. XapaKTEPUCTUKU 0OBEKTOB ITOJy4eHBl OT IOCYJapCTBEHHBIX
BEJIOMCTB U C UX OQHUIMATIBHBIX calToB. /{111 06paboTKy 3KCIIEpUMEHTaIbHBIX JaHHBIX
NPUMEHSIINCh  anpoOWpPOBaHHbIE  JIMUEH3UOHHBIE IPOTPAMMHBIE  KOMIIJIEKCHI.
COBOKYITHOCTh TEPEUUCIEHHBIX (aKTOPOB CBHUIETENLCTBYET O BBICOKOM YPOBHE
ZIOCTOBEPHOCTH TOJYYCHHbIX B paboTe pe3ynpTaToB U 00 UX IPHUKIATHON
3HAQYHMOCTH.

HayuyHnas HOBH3HA N10J10)KEHHH, BLIBOJAOB H PeKOMeHAal Uil

K wuuciay Haumbonee CyIECTBEHHBIX HAY4YHBIX IIOJIO)KEHHUH, BBIBOJOB U
pPEKOMEHAIMH, COMEPIKANIMXCS B JUCCEPTAlMOHHON pabote, ciemyer OTHECTU
CleIyIOLUe Pe3yIbTaThI:

1. Pazpaborana  meToguka  pacuéra  MOLIHOCTH  TEXHOJIOTHYECKOIO
npucoequnenns MKJ]I, BKiroYaiomias CHJIOBBIE, OCBETHUTENbHBIC W  OBITOBBIC
SNEKTPONIPUEMHUKNA Ha OCHOBE HCIIOJIh30BAHUS IKCIEPHUMEHTAIBHO OOO0CHOBAaHHBIX
MaKCHMaJbHBIX 3HaueHnH YOH nns tpex chopmupoBanHbIX kinactepoB MK/,

2.B nmpomecce BBIMOJHEHUS HATypPHBIX OKCIIEPUMEHTOB YCTaHOBJIEHO
H3MEHEHHEe CYTOYHBIX rpadpukoB snextpudeckux Harpy3ok (I'OH) MK/,
BRIpaXKarolleecsl B yBEJIMICHUH JHEBHOM Harpy3ku Ha 20—45 % B pabouue OHH IpH
COXpaHEHWH 3HAUEeHHWH BeuyepHero Makcumyma B nepuon nanaemuu COVID-19. Ha
OCHOBAHUWH IMOJIYIeHHBIX JaHHBIX 000CHOBAaHBI HOBBIE HOPMAaTHBHBIE 3HaueHHs Y OH
IUTS TIPEANPUATHI OBITOBOIO M COLMATIBHOIO Ha3HayeHus, BcTpoeHHbIX B MK/I.

3. IlpuMEeHUTETHHO K MPOSKTHPOBAHUIO CUCTEM 3IICKTPOCHAOKEHUS TOPOICKUX
SIIEKTPOTEXHUIECKHX KOMIUIEKCOB O00OCHOBaHa LIeJecoO0pa3HOCTh  BBECHMUS
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pPETMOHATBHBIX IMOHIKAIOMMX IIONPAaBOYHBIX KOI((HUIMEHTOB K HOPMATHUBHBIM

sHavenusM YOH MK gns  ompeneneHus MOIIHOCTH — TEXHOJIOTHYECKOrO
MIPUCOETMHEHUSI MUKPOPaloHOB U pacuérHoi Harpysku MK/,

4. BeIsIBIIEHO KpaTHOE NpeBbIIIeHHe HOpMaTUBHBIX YOH Han ¢akTuyeckumMu
3HAYEHHUSIMH Ha 6a3e ABYXJIETHEr0 MOHUTOPHHIA SJIEKTPUUIECKO Harpy3ku. JlokazaHo
HaJIMUKE BBICOKOM KOPPENSILUOHHON 3aBUCHUMOCTH MEXY MaKCUMAaJIbHOW Harpy3Kou
U CYTOYHBIM DJIEKTPOIOTpeOIeHueM KHUIBIX KoMIulekcoB. Ilpennoxena meTonuka,
3aKIIIOYA0INAsACs B QOPMHUPOBAHUHU CIIydalHbIX KOMOWHALMH [10JTy4acOBBIX IpapuKoB
Harpy3ku s pacuéra Y OH no rpymnmam kBaptup u OVDKC.

5. Brepsbie moiryueHa MHTErpajbHas OIEHKAa OOINEIOMOBBIX U KOMMEPUYECKUX
Harpy3ok. [lpeanoxena MeToauKka IPOEKTHOIO pacy€Ta CyMMapHON Harpy3KH >KHAJIBIX
xomiutekcoB Ha TII u PIT Ha ocHOoBe 0000IIEHHBIX 3HaueHHH YOH, BKIHOUaOMIKX
kBaptupel, OJIH u OKH. C ucnons3oBanuem cyrounsix ['OH MK], nerckux u
IIKOJBHBIX 0Opa3oBaTeIbHBIX YUPEXKICHUH pa3paboTaHa METOIHKA, TO3BOJIIOIAS
OIIEHUBATH PACIIOAraeMyI0 SHEPTUIO U MOIIHOCTD i Hy X D3C, pacroyioKeHHBIX B
YKUIIBIX palioHaXx.

6. PazpaboraHa MeTOIMKA ITPOEKTUPOBAHUS CUCTEM BHELIHETO M BHYTPEHHEIO
DIEKTPOCHAOKEHUS KOTTEIKHBIX IIOCENKOB MCXOAS M3 pe3ylbTaTOB HATYPHBIX
usMepenuit snexrpudeckux Harpy3ok OWMIKC. OtnuuurensHod 0coOEHHOCTHIO
MeToJuKu sBisercs pasgenenue Beioopku OMKC na nse rpynmsl. Ilepsas rpynima,
XapaKTepU3ylolascsl MEHBIIMMH HarpyskaMd M IOJYUHSAIOAICA HOPMAaJIbHOMY
pacnpe/iefIcHAI0 MaKCHMAIBHOM MOIIHOCTH, HCHOJB3YeTCs Jisi NPOEKTUPOBaHUS
uaauBuayansioro nutanus OMDKC. Bropas rpymma, BkIOdaromash OOBEKTHI €
KCTpEMaJIbHBIMU Harpy3kaMH, B COUYETaHHMM C [EPBOM IpPUMEHsEeTCH I
IIPOCKTUPOBAHUST MaruCTPaJbHBIX JIMHUNM BHYTPH IIOCENKOB, & TaKXKe CHCTEMBL
BHEIITHETr0 3JIEKTPOCHAOKEHHSI.

CooTBeTcTBHE JHCCEPTANNH 00/1aCTH HCCISAOBAHUS
'~ HAYYHOMH cnenHMaJbHOCTH

CogmepxaHwe IHCCEPTALIMOHHOM pPabOTHI COOTBETCTBYET HAINPABICHHUIO
HCCIIeIOBaHMH HayYHOU CrieLMaIbHOCTH 2.4.2 - DIEKTPOTEXHUUYECKHAE KOMIUIEKCH! U
cucteMsl. [TomydeHHbIe pe3ynbTaThl OTHOCSTCS K BOIIPOCAM pa3BUTHS 00IIel Teopun
3JIEKTPOTEXHUYSCKHUX KOMIUIEKCOB U CHCTEM B OTHOLUIEHUH METOAMKU MHTETPaIbHOMN
OLIEHKH MOIIHOCTH OOIIEJOMOBBIX HYXJ MHOT'OKBAPTHPHBIX JOMOB, 0OOCHOBaHHS
KOPPEIAUHUOHHBIX 3aBUCUMOCTEN MEKY MAKCUMAIBHOM 3JIEKTPUUECKON HAarpy3Kou 1
BIEKTPONOTPeOieHeM MHOTOKBAPTUPHBIX JOMOB, VYJEIbHBIX 3JIEKTPHUYECKHX
HArpy30K MHOTOKBApPTHPHBIX JOMOB MOCKBBE U OOOCHOBaHHS HUX MaKCHUMAaJbHBIX
3HAYEHHUM i1 MHOTOKBAapTHPHBIX TOMOB U KoTTemked Pecnybnuxu TarapcraH, a
TaK)K€ METOJWKH ONTHMH3alMHA BBEIOMPAEMBIX CEYSHHUH NPOBOIHHUKOB, MOIIHOCTH

MauYTOBBIX TPaHC(HOPMATOPOB B cucTeMax dnekTpocHabxenus OVDKC.
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Taxkum 00pa3zom, pe3ynbrarhl JUCCEPTAIlMM HAXOMATCS B Ipefenax obiactu

HCCIICIOBaHM 3asBJICHHON HAYYHOM CIIeIHalbHOCTH.

ITo TeMaTHKe AUCCEPTAIMOHHOM pabOTHl B XKypHalaX, BXOJSMIMX B NepeueHb
BAK P®, omny6onmukoBano 24 paboTel. Marepuansl [JOKIaAbIBAINCHE Ha
MHOTOYMCIEHHBIX MEXJAYHAPOAHBIX K BCEPOCCHMCKUX HAYYHO-TIPAKTHYECKUX
KoH(pepenusx B Poccun u 3a pybexom.

CooTBeTcTBHE COEp:KaHUA aBTOpedepaTa OCHOBHBIM HIesIM H BbIBOJAM
AUCCEPTALHNHA
Comepxanne aBTOpedepara B JOCTAaTOYHOM Mepe OTpakaeT OCHOBHBIE
TIOJIOKEHHMS, MIeH U BBIBOAKI AUCCEPTALMOHHON paboTel. MaTepuansl aBTopedepaTa
JAIOT TIONIHOE IIPElCTaBlIeHHEe O Hay4yHBIX pe3ynbTaTaX, IOJIYy4YeHHBIX B XOJe
HCCJIEIOBaHMUS.

JInuyHbIA BKJIAJ COUCKATEJs B pa3padoTKy Hay4YHo#l npo0lJiemMbl

Jlmunerit Bxmam AxmermiiHa A.P. B pelieHue MOCTaBJICHHOW Hay4yHOU
mpoOJeMbl COCTOMT B TIIOCTAHOBKE 3aJayd MCCIEJOBaHUS B COOTBETCTBUHU C
3alMINACMbIMA  TIOJIOKCHUSIMHM, IIPOBEICHWU BBIUYUCIMTENBHBIX W  HAaTYpPHBIX
BKCIEPUMEHTOB, aHANW3€ IOJIYYEHHBIX pe3yJbTaTOB, OIIPECIICHUU HallpaBiCHUN
JIAJIbHEUINIETO pa3BUTHS HAy4YHBIX HCCIENOBAaHMKW 110 YKa3aHHOM TEMAaTuKe,
anpoOanuy, omyOIUKOBaHHUH PE3yJIbTaTOB HCCIEAOBAaHUS. 3asiBICHHbIE pa3zpabOTKH
W3MEHEHH B HOPMATHBHBIC JOKYMEHTHI PErHOHAJIBHOTO M (eepalbHOTO ypPOBHS
BBITIOJTHEHBI T10[ PYKOBOJCTBOM U MPU HENOCPEICTBEHHOM YYacTHUH aBTopa. ABTOpP
OpHHUMAJl JIMYHOEe Yyd4acTe B 00paboTke pe3yapTaTOB OSKCHEPUMEHTATbHBIX
uccienoBaHuil. Bee pe3ynbpTarthl, BBIHOCHMBIE Ha 3aIUTY, IOJIYUEHBI JIMYHO aBTOPOM
IHACCEPTALUH.

OTcyTcTBHE B JHCCEPTANIMHA UCIOIb30BAHUS 3AaHMCTBOBAHHOI0
MaTepHaJja 0e3 cChIIOK HA ABTOPA H MCTOYHHMK 3aHMCTBOBaHHSA, Pe3yJIbTATOB
HAYYHBIX PaGOT, BHINOJIHEHHBIX COMCKATEIEM YUeHOH CTeNeHH B COABTOPCTBE,

0e3 cChUIOK COaBTOPOB
B nuccepranmuu 3aMMCTBOBAHHOTO MaTepuana 0Oe3 CCBUIOK Ha aBToOpa H
HCTOYHHK 3aMCTBOBAHUSI, PE3yJIbTaTOB HAYYHBIX Pa0OT, BBITIOJTHEHHBIX COUCKATEIEM
YUEHOH CTEIeHU B COABTOPCTBE, O3 CCHIIIOK Ha COaBTOPOB, II0 MHEHHIO ONIIOHEHTA,
HE COJIEPXKUTCH.

CooTBeTcTBHE AHCCEPTALIMM U aBTOpedepaTa TpeOGOBAHUAM
IlonoxkeHus 0 NpUCYKAESHUM YYEHBIX cTeneHeil
HuccepranuonHas pabdota u aBTopedepar Axmermmua A.P. cOOTBETCTBYIOT
TpeGoBanusM [lonokeHHs 0 MPHUCYXKACHUN yueHBIX cTenieHel Ne 842 ot 24 ceHTsOps
2013 rona ¢ y4€ToM MX aKTyalIu3aIyu.
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3aMeuaHusi 1 BONpPOChI N0 JUCCEPTALMOHHOI paboTe

1. B pabote He ykazaHO, KaK KMEHHO IIPOBOJIMIIACH CUHXPOHM3AIMUS JaHHbBIX C
pasHeIx mpudopoB yuéra (xksaptup, BPY, TII). beua nu npenycMmoTpeHa oOmas
cUcTeMa BpeMeHH?

2. B BeiBozie k 1 rnaBe auccepTauyM rOBOPUTCS, YTO «KOTZa IO JIOTOBOpaM
TEXHUYECKOT0 MPHUCOSTUHEHHS IOJCTaHIIMK IOJHOCTHIO 3arpyXeHbl, (pakTHuecKas
HCIIOIb3yeMas MaKCUMalIbHasl MOIITHOCTh MOXeT He npeBblaTh 50% 0T 3asBIEeHHOH.
IlpyyrHa HECOOTBETCTBHS 3aKIIOYaeTCs B IEPEOleHKe Ha CTaaud pa3paboTKH
HOPMATHUBHBIX JOKYMEHTOB B KOHIIE NPOIUIOro Beka, 3¢ ¢eKra KOJIUYECTBEHHOIO
pocta OBITOBEIX 3JeKTponpuOOpoB. HaydHO-TeXHHYECKas PEBONIOLUS B 00IAaCTH
TEXHOJIOruil dHeprocoepeskeHus IprBelia K CHIDKSHHIO UX 3JIEKTPonoTpedieHus». B
TO JK€ BpeMs IPEACTaBISETCS, YTO H3MEHEHHWE Harpy3oK, C OJHOH CTOPOHBL,
o0ycrnoBiieHo sHeprocOeperaromuM 3hPeKToM B CTOPOHY YMEHBIIEHUs, a ¢ APYyTrou
CTOPOHBI — IMOBBILIAIOIIUMCS HACBHIIICHUEM OBITOBOH, KOMITBIOTEPHOM TEXHUKOH, B
TOM YHCJIe JOCTATOYHO MOIIHOH — B CTOPOHY yBenmueHHs. CrenoBajio MOKa3aTh,
Kakas TeHICHIMS MpeBaupyeT U KaK 3TO OTPAKAETCA Ha pacyE€THBIX HArpy3Kax 3a
paccMaTpUBaeMBIH TIEPHOJ «BIUSHUAS HAyYHO-TEXHUUECKON PEBOIIOLIUMY.

3. Ha ocHOBaHMH JaHHBIX CYTOYHBIX rpadMKOB yAenbHbIX Harpy3ok MK/I,
puc. 2.24 u 2.25, nenaercs BHIBOJ 00 UCIOJIB30BAHUHU [1aPAMETPOB 3UMHEH HAarpy3KH
B paccMaTpUBaeMOM KJIMMaTHUYE€CKOM DPETHOHE [JIs1 HOPMAaTHWBHBIX 3HadyeHWil. llpu
9TOM HE€ TMPUBEAEHO OOBSICHEHHE BBICOKOTO 3JIEKTPOIOTpeOiIeHuss B ceHTIOpe
(6bmm3koe K JekabpbckoMy)? OTO pOCT Harpy3Kd BCIEACTBHUE CHIDKEHUSA Hapy KHOU
TEMIIEpaTypPbl BO3JyXa M HCIOJb30BaHMUS HACEJICHUEM 3JIEKTpOHarpeBaTesel, Wiu
MIpHUYMHA B APYTOM?

4. B mpennmaraeMpix mnonaxonax K pacuéty Harpyzok MK u ONMXC
VUUTHIBAIOTCS y/ENbHbIE SJEKTPUYECKHe Harpy3KW, I[OJIydeHHble Ha OCHOBE
CTATUCTUYECKMX JaHHbIX. He SICHO, KaK YYWTBHIBAETCS IEPCIIEKTMBA W3MEHEHUSI
HArpy3ok Ha pacuétHerit nepuos sxkcrutyatanuu MK/ u OMKC? U3 uccnenoBaHHbIX
CTATHUCTHYSCKUX HaHHBIX, Harnpumep, Tabmuua b-1 Ilpunoxenus, ciemyer, 9To
Harpyska uMeeT TeHJEHLHUIO POCTa.

5.Ilpu olEeHKe MOCTYIMHOW SHEPTruyl IJs 3apsIHBIX CTAaHIMHA HCIIOJIB3YeTCs
TUIOBOM cyTounblid rpadux Harpysku MKJl. Opgnako, peanbHble rpauKu CUIBHO
BAPBLUPYIOTCS B 3aBHCUMOCTH OT CE30HA, JHSA HEeJeNM U COLMAJIbHOIO COCTaBa
XwIb10B. CreoBaio OBl MPUBECTH JUaNla30H BO3MOXKHBIX 3HAYCHUM.

6. B rnaBe 6 amanmmsupyrorca Harpy3ku OVDKC Ha npumepe PecmyOmumku
TatapcTaH, OTHOcAIIEHCS K PpErMoHy C YMEpEeHHBIM KiuMaroMm. Hackomnbko
IOJIydeHHbIE Pe3yIbTaThl IPUMEHHUMBI K CeBepHBIM pernonaM (MypmaHckas 001acTs,
KpacHosipckui#l kpaif) miu x 10xubIM (KpacHomapekuit kpait, PoctoBckas obmacts),
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I7Ie CTPYKTypa Harpy30K MoxeT ObITh MHOH (60JbIlIee KOTUIECTBO KOHIUIMOHEPOB,

OTCYTCTBHE Ta30CHA0XEHUS U T.1.)7

7. B mynkTte 1.2 gucceprauuu NpUBOLATCS METOJUKH pacdeTa dJIeKTPUUECKUX
Harpy3ok OMKC no 3apyOeXxHBIM CTaHIapTaMm, 1€ BEBITIONHACTCS YUET 3apsmaHOM
HHGPaACTPYKTYPHl 3JIEKTpOMOOMIeH B KaueCcTBe OJHON M3 Harpy3ok. B muccepraiiuu
manee 3apsiHas HHPPACTPyKTypa dJeKTpoMoOusedl yuTeHa B mpeniaraeMbix
MeTonukax pacuéra Harpy3ok MKJI, oOmIecTBeHHBIX 3[aHUi, HO HE PACCMOTPEH
Boripoc e€ yuéra npu pacuére Harpyzok OMIXKC. B To ke Bpemsi 3TO wumeer
CYIIECTBEHHOE 3Ha4YeHHE B CBS3M C HEOOXOAMMOCTHIO yuéTa Takod Harpys3Kd IpH
mojaue 3asgBOK Ha TexHojoruueckoe npucoenumnenune OWXKC, cobmoneHus
JOTOBOPHBIX YCJIOBHH B YacTH HENPEBBIIICHHUS INOTpeONseMOl MONIIHOCTH OIS
noaxmodeHHsrx OMKC.

8. B raBe 2 guccepranyu paccCMOTPEHO U3MeHeHue rpadukoB Harpy3ku MK/]
B nnepuop nangemud KOBM/I-19, BbI3BaBIIei CaMOU3O0JISIIMIO HaceNIeHUs U IIepexol
HACeJIeHHs Ha yJalIEHHYI paboTy, OJHAKO HET PacCMOTPEHHS BOIPOCA O BIIMSHUU
nepexona Ha yman€HHyio padoTy Ha rpaduku Harpysku OMKC. He npouzoitnér mu
yBETIMUYEeHUE PAcUETHOM HArpy3kd KOTTEIDKHBIX IMOCEIKOB NMpH paboTe YacTH ero
xuTeneil ynanéuno? Bo3mMo)xHO mpu 3ToM Heobxoammo OyneT y4uuThiBaTh He 15%
KOTTeI)KeH C YBEIMUYCHHON HArpy3KoH, a 6omnblie?

3akaouenue

Hucceprarmonsas pabota AxMerinnaa A3zara PunaTosmua Ha Temy «Hay4mbie
OCHOBBI NPOEKTHUPOBaHUSI CHCTEM BJIEKTPOCHAOKEHMS KHMJIBIX KOMIUIEKCOB Ha 0ase
[IOKa3aTeNel JJIEKTPUUYECKUX Harpy30K» SBISETCS aKTyaJbHBIM, 3aKOHUYEHHBIM,
CaMOCTOSTENIbHO U Ha JOCTATOYHOM HAayYHOM YPOBHE BBITIOJIHEHHBIM UCCIIEI0OBaHHEM,
HAIIPABJICHHBIM Ha pellleHre Hay4IHOW mpoOiieMbl, 3aKiovarolneiicss B obecrneyeHnn
SHEProd(PpQGeKTHBHOIO ¥ HAAEKHOIO JNEeKTPOCHAOKEHMS >KUJIBIX KOMILIEKCOB,
00BEKTOB MHIUBUIYATHHOTO JKHWIUIIHOTO CTPOUTENHCTBA IPU YCIOBHU 3KOHOMUHM
MaTepHalloB U peCcypcoB, HCIONB3YEMBIX B CHCTEMaX WX OBJICKTPOCHAOKCHUS.
[ToyueHnble B paboTe pe3ybTaThl HMEIOT CYIIIECTBEHHOE 3HaYeHHE I DKOHOMMKH
CTpaHbl 3a C4Y€T pa3pabOTKM HAy4YHBIX OCHOB IIPOCKTHPOBAaHHUS CHCTEM
DNEKTPOCHAOXKEHUST JKUIBIX KOMIUIEKCOB, MO3BOJIOUIMX CHHU3UTh 3aTpaThl Ha
TEXHOJIOTHYECKOE NPHUCOEUHEHNUE K DJIEKTPUYECKUM CETSIM OOBEKTOB KUJIHIIHOIO
CTPOMTENHCTBA M JOCTHraTh 3(QexTa 3HEpPro- M pecypcocOepexeHus IphH WX
skcruryarauud. [lo ypoBHIO Hay4dHOH HOBHM3HBI, TEOPETHUECKON U MMPaKTH4eCKOi
3HaYNMOCTH, CTEIIeH! 000CHOBaHHOCTH ¥ TOCTOBEPHOCTH ITOIYYEHHBIX PE3YJIbTATOB,
a TakKe IOJHOTE ampolalluy U IMyOJIMKALlMd OCHOBHBIX ITOJIOKEHWH, AMCCEPTaLlis
ynoBieTrBopgeT myHkTaMm 9-14 «IlonoxeHus o NpUCYKICHUM YUEHBIX CTCIICHEH,
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NpeAbABILIEMBIM K AOUCCEPpTALIAAM Ha COUCKaHHE yquOﬁ CTCIICHU JIOKTOpa

TEXHUYCCKUX HayK, a e€ aBTop, AxMmeTminH A3aT PuHaToBWY, 3acimy’XHBaeT
MPUCYKJIEHUS] YISHOU CTETeHH JOKTOpa TEXHUYECKUX HAayK IO CHeIHalbHOCTH 2.4.2
— «DNEKTPOTEXHUIECKHE KOMIUJIEKCHI K CUCTEMBI.

OdunmanbHbIi OMIITOHEHT,

JOKTOpP TeXHHYECKUX HayK, JOLIEHT,
npodeccop kadeapsl 3JIeKTPOCHAOKEHUS
U TETUTOOHEPTeTHKH UMEHHU aKaJeMHIKa
U.A. Bynzko ®I'BOY BO PTAY-MCXA

umenu K.A. TumupszeBa

Bunorpanos A.B.
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OnextponHas nouta: aleks.vinogradov(@rgau-msha.ru
Tenedon: +7 (499) 976-18-78
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®enepabHOE rocynapcTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEK I€HUE BBICIIIErO
obpazoBanmst «Poccuiickuii TOCyIapCTBEHHBIM arpapHbiii yHHBepcuteT — MCXA
uMmenu K.A. Tumupsazesay (OI'BOY BO PI'AY-MCXA umenu K.A. Tumupszesa).
[ToutoBslii angpec: Poccust, 127434, r. MockBa, Tumupszesckas yi., 49. TenehoHsr:
+7(499)976-0480; +7(499)976-2050.

e-mail: info@rgau-msha.ru

o ‘ , - ' /4'3(14//3 KM{&VL’A{ r N
Oﬁ(ﬁ%m‘m W RS 05 05. 7076 7.



