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INPOTOKOJI Ne 1
COBMECTHOTO 3acefanus Cexuui «['HaAposIeKTpoCTaHINH, THOPH IHEIE
SHEPreTHYECKHUE KOMILJICKCHI M BO30OHOBIISIEMbIE HCTOYHUKH SHEPIHHY,
«AKTHBHBIE CHCTEMBI PACTIPEAECTICHUS DIICKTPOIHEPTUH H PACIIPE/IEIICHHBIC
sHepreruueckue pecypco» HII «HTC EDCy» u Cekuun o mpobiaemam HTII B
sHepreruke Hayuroro cosera PAH 1o cHCTEMHBIM HCCITEIOBaHUSM B SHEPIeTHKE

05 mast 2026 1. r. Mockga

IIpucyTcrBOBa/IM: 4YIEHBl CEKIHHM «AKTHBHBIC CHCTEMbI PacHpeIeIcHUs
JIEKTPOIHEPT UM u pacnpeielieHHbIe DHEPreTHUECKHE pecypceh» "
«['uaposneKTpocTaHIuy, THOPHIHBIC YHEPTETHUECKUE KOMIUIEKCH! U BO30OHOBIISIEMbIE
ucrounuku suHeprun» HII «HTC E9Cy, npencraBurenn ®PI'bOY BO «HUY MDDy,
®I'bOY BO «HI'TY (HOTHW)», AHO «HUIl-«kATMOI'PA®», UHOU PAH, UCAM
CO PAH u ap., Bcero 45 uemosex.

Co  BCTynMTENBHBIM  CJIOBOM  BBICTYNHI  CONPEJCENATelb  CEKIHU
«['maposnekTpocTaHIuy, THOPHIHBIC YHEPTeTHYECKUE KOMIUIEKCH M BO30OHOBIISIEMbIC
ucrouHukH sueprun» HII «<HTC EDSCy», a.1.1H., npodeccop Tsarynos M.T.

Pacnipenenéunble cuCTEMBl TEIUIOCHAOXEHHS HAa OCHOBE BO300HOBJISEMBIX
UCTOYHMKOB DOHEPIrUHM INpUOOpETaroT BCE OOJBIIYI0 3HAYUMOCTE B KOHTEKCTE
YCTOWYHBOIO pasBuTusi U d3HeprodddexruBroctr. OCOOEHHO aKTyaabHA 3Ta TeEMa Ul



OTHAICHHBIX W KIMMAaTHYECKH CJIOXKHBIX PErMOHOB, TaKMX Kak JampHuii BocTok
Poccum, rie TpamMIMOHHBIE METOABI TEIIOCHAOKEHHS CONIPSDKCHBI C BBICOKHMH
3aTpaTaMHd M JIOTHCTUYECKMMH CIOKHOCTAMHU. HecMOTps Ha mimpokoe mpusHaHHeE
IPEUMYIIECTB PACIIPEICTIEHHBIX DHEPIETHIECKUX CHCTEM, B TOM YHCIIE€ TMOPUIHBIX
KOMIIIEKCOB, KOTOPBIC OJJHOBPEMEHHO IPOU3BOJST TEIUIO U BIIEKTPUUECTBO, JIO CHX
Nop HAOIIOJACTCA 3HAYUTENBHBIN JCQUINT KOJIMYIECTBEHHO MOATBEPIKASHHBIX
JaHHbIX. CyIIECTBYIOUINE NPEICTABIEHHS O TAKMX KOMIUIEKCAX B 3HAYHTEIHHON Mepe
HOCAT Ka9eCTBCHHBIN XapakTep U TpeOYIOT OoJiee rIy0oKOro HaydHoro 060CHOBAHUS.

Pacrpenenénnpie sHepreTudeckue KOMILIEKCHI, COBMENIAIONINAE MPOU3BOICTBO
TCIIA W DICKTPOIHEPTUH, CUYUTAOTCA Oosee 3(QGDEKTHBHBIMU [0 CPAaBHEHHIO C
OJTHOIIPOJYKTOBBIMH ycTaHOBKamu. CyIlecTByeT oOIlee MOHUMaHWE, YToO IIepenada
BJICKTPODHEPTUHU MO JIMHUSAM DIIEKTponepenayn 0onee 3KOHOMUYHA M TEXHOJIOTHYHA,
Y€M  TPaHCIOPTUPOBKA TOIJIMBA  JKENE3HOJOPOKHBIM HIH  TPyOOIPOBOIHBIM
CcriocoboM. B To ke Bpemsl, aeKTpHIecKoe TEmIoCHabke e TPAIHIIMOHHO CIHTAETCS
MIOCTaTOYHO JOPOTUM, YTO OTPaHUIMBAET €ro MHPOKOe BHenpenue. Takum o6pazom,
CYIIECTBYCT MOTPEOHOCTh B MCCIEIOBAHUAX W METOJUUECKUX Pa3pabOTKaX, KOTOPHIE
TIO3BOJIAT OOBEKTHBHO KOJUYECTBEHHO OLCHUTH YPQPEKTMBHOCTE U DKOHOMHYECKYEO
1eJ1eCO00Pa3HOCTh Pa3BUTHUS PACTIPEICIEHHBIX COTHEUHBIX CHCTEM TeILUTOCHA0K CHUS.

C nokmanom «MccaenoBanue MepCHeKTHB CO3AAHHSI  PacCHpeNeJeHHbIX
CHCTEM COTHEYHOI0 TeIuiocHa0Kenust B pernonax JlansHero Bocroka» BoicTynmun
Jbxennybaes 3ypab AGpek-3ayposwu — acmupadt kadenapsl IuaposHepreTuxu u
BO300HOBIIIEMBIX HCTOUYHUKOB dHeprun OI'BOY BO «HUY «MDHy.

OcHOBHBIE NONOXKEHHs JOKNAga TMPUBENEHBI HIDKe. lIpe3eHTanus I0KiIaja
npuknaaeiBaercsa (Ipuaoxenne 1).

1. JToksan moCBsIIeH HCCIENOBAHHIO HEPCHEKTHE CO3/aHMS PacTpeenéHHbIX
CHUCTEM COJHEYHOI'O TeIIOCHA0XKEHHUS B perMoHax JanpHeBOCTOUHOrO (hemepaabHOro
okpyra (HA®PO) P®. AxTyanbHOCT HCCICJOBAHUSA  ONPENENIETCS  TpeMs
B3aHMOCBSI3aHHBIMK ~ OJIOKaMH  TPUYMH. BoO-HepBBIX, OOBEKTUBHBIE  YCIOBHS
(XOIMOIHBIN KIMMAT, NIMTENBHBIH OTOMUTENBHBIN MEPUO, BBHICOKAS DHEPrOEMKOCTD
3JaHUH, POCT CTOMMOCTH TOIUIMBA W JIOTUCTHYECKUX OrPAaHUYEHHH) IENaroT
TCIUIOCHAOKEHME ~ KPUTHYECKM  3aTPATHBIM.  BO-BTOPBIX, TeKyIIHH  MOMEHT
XapaKTEePU3yeTCst MaCCOBBIM TIEPEBOJIOM HACTIIOTO CEKTOPA Ha AIICKTPOOTOIUIEHHE TIPU
OZHOBPEMEHHOM POCTE YyBCTBUTENLHOCTH K TapudaMm. CHCTEMHBIH BBIBOJ aBTOpa
COCTOMT B TOM, 4YTO OJEKTpUQUKALUs HE OTMEHSET WHXXKEHEPHOH 3ajadu
pAalMOHATBHOIO  IMOCTPOEHHA CHUCTEMBI TEIIOCHAOXKEHHS: XOJOJHBIA  KJIMMAT,
TapU(pHBIA POCT M DKOJIOIMYECKHE TPEOOBAHMS JENal0T HeOOXOMMMON METOmHKY
BBIOOpA ONTHMAIBHOHN KOH(DUTYpalLHK.

2. Ananus cOCTOSIHMSL BOIPOCA BBISIBUI CYINECTBYIOIINM HAYYHO-IPHKIAIHON
Pa3pbIB: HAKOIUICH 3HAYUTECIILHBIM OIBIT IO OTAEIBHBIM TEXHOJOTHSIM (CONHEYHBIE
KOJUICKTOPBI, TEIUIOHACOCHBIC CHCTEMBI, CE30HHOE XpaHEHHE TeIUia, 3apyOeKHbIe
npoekTel ypoBHs Drake Landing), ommako mis ycmosumit JI®O oTcyTcTByeT
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YHHQHUIMPOBAaHHAA METOUKA BEIGOPA KOH(UTYpAIMH, CBA3BIBAIOIIAS KINMAT, 30aHHeE,
MOJCIUPOBAHUE M CHCTEMY KpuTepueB. [IpemMer ucciIeZoBaHUs CMEMIASTCsS OT
OOCYX/ICHUST W30MPOBAHHEIX TEXHOJOTHM K (OPMAIM30BAHHON METONHMKE, a
TpeOyeMBblil pe3ysIbTaT BKIFOYaCT SAHHEIN PacYETHBIN KOHTYP, MHOTOKPUTEPUATTEHY IO
IPONEIYPY U KapTy 30HATLHON IMPUMEHUMOCTH.

3. ChopmynupoBaHbl  KJIIOYEBBIC BOMPOCHI HAYYHOH paGoOTBI: 0OBHEKTOM
ABJIAIOTCA PACHPEEIEHHBIE CUCTEMBI COJIHEYHOTO TEIJIOCHAOKEHUS C TEIIOBBIMU
HAcCOCaMU U TEIUIOBBIM aKKyMYJIMPOBAaHUEM; MIPEIMETOM — METOIBI U MOJETH OICHKU
o exTuBHOCTH U BHIOOpA KOHDUTYpALHii ¢ YUETOM KIIMMATa, HAPY3KHA M TEXHUKO-
OKOHOMMYECKHX KpuTepHueB. llenb HCCIeoOBaHUS 3aKJIIOYaeTCsi B pa3paboTke u
00OCHOBAaHWM METOJMKH BBIOOpPA MEPCHCKTUBHBIX KOHGUIYpaluil JUIS PErHOHOB
JIPO, a 3amaun MOCIENOBATENBHO OXBATHIBAIOT AHAIM3 YCIOBHH, CHCTEMATH3AIHMIO
CX€M, HOCTPOCHHE MOJeNH, (HOPMHPOBAHHE KPUTEPHATBHON CHCTEMBI, PACUETHI IIO
ropoJiaM Hu BBIPaOOTKY PEKOMEHIAI[HIA.

4. ChopmymMpoBaHbl Hay4dHass HOBU3HA M MPAKTUYECKas 3HAYUMOCTH PAGOTHL.
HayuHas HOBH3Ha COCTOMT B pa3paboTKe M ampobalu METOJUKH BHIGOpa
KOH(HUI'ypaluu CHUCTEM COTHEYHOI'O TEIUIOCHAGKEHHsS Uil KIMMATHIECKUX YCIIOBHIA
ADO, popMUpOBaHHY CHCTEMBI KPHTEPUEB HX COMOCTABJIEHHUS C AdbTEPHATHBHBIMH
pPEHICHUSMH ¥ YTOYHEHHWH pOJIM TUOPUIM3ALUH C pereHepanueil HCTOYHHKA.
IlpakTHyeckas  3HAUYMMOCTh  3aKJIIOYAEeTCS B BO3MOKHOCTH  HCIIOJB30BAHUS
PEe3yIbTATOB JUIsl TEXHUKO-9KOHOMUYECKOTO 0OOCHOBAHUS MPOEKTOB, MPEAIPOEKTHOIO
BbIOOpa KOH(WIypamuil ¥ MONIEpKKH PENIeHHH 110 mapameTpaM 06OpYIOBaHHMSL.
Metononoruyeckyro  6a3y  COCTaBISIIOT  CHCTEMHBIM  aHAAM3, HMHUTANHOHHOE
MOJIETTUPOBAHHE, TCXHUKO-DKOHOMHUYECKAsI U IKOJOTHYECKAs OLIEHKA, a TAK)KE aHATU3
qyBCTBUTEIBHOCTH.

5. Ilpencrasimensl sHeprerudeckue yciaoBust JJPO ¢ yderoM KIMMAaTHUECKOI
HEO/IHOPOJTHOCTH €ro paroHoB. Ha npumepe mectu ropoios (biarosemenck, Yian-
Ymp, UYwra, Bnamusoctok, Skyrck, Maraman) mokaszan pa3bpoc 3HaueHHit
abCOMIOTHOM MHHHMAaIBHOH Temmepatypsl (ot —64 °C B Skyrcke o —31 °C Bo
BrnagusocToke), paszianuue MPOJOJDKUTENBHOCTH OTOMHUTENLHOIO IIEPHOAA M €ro
cpennen Temmeparyphl. CrenaH BBIBOL, YTO KJIMMAaTHYeCKas HEOJHOPOJHOCTD
ABJISICTCSA MHKEHEPHOM MpoOIeMOoi, 3a/1al0lel MPUHIMITHATBHBIC Pa3IHdusl TEIIOBOM
HArpy3KH, PeKUM pabOThl 000PYIOBaHUS M OKUIAEMYIO 3(G(EKTHBHOCTL CONHECYHBIX
1 THOpUIHBIX cucTeM. O003HaueH KITF0UeBOl (Ppu3Hueckuii O0aphep — aCHHXPOHHOCTD
rpaguka MOCTYIUIEHHsI COJIHEUHOTO pecypca H Tpaduka TEIUIOBON Harpys3KH.
MakcuMyM COJHEYHON paaualuy NPUXOJIUTCS Ha JIETHHUE MECSIbI, TOrjaa Kak ITHK
HOTPEOHOCTH B OTOILUIEHUHU — HA 3UMHHUE, UTO JEJaeT MPSMOe COJHEIHOE 00eCIIeyeHne
OTOIUIEHMsI OrpaHu4eHHbIM. ClieoBaTelIbHO, BO3pPACTACT POJb HAKOIUICHHUS TeIlia H
rHOpUIU3alMA C TEIUIOBBIMH HAcOCaMH, TO3BOJIIOIINX COTJIACOBATH BBIPAOOTKY H
0TpeOdIEHU e TEIIOBOM SHEPTUH.



6. leranmsuposan  IpoQIib TEIUIOBOM HATpY3KH HAa YPOBHE THIIOBOIO
AOMOXO03siCTBa. PacuéT Benéres mis HHAMBHIYaIbHOTO JKHIOTO JOMa C OTOIUICHHEM
M TOPAYUM BOJOCHAOKEHUEM, IIPU HOPMATUBHOM YPOBHE TEILIONOTPEOICHHS OKOJIO
150 xBt-u/(M*ron). [IpuBeneHb! y/elnbHbIE NMapaMeTphl: MOMIHOCTH OTOIUICHHS 30
B1/M?, miomand oCTeKJEHHMs 10 CTOPOHAM CBETa, KPaTHOCTH BO3AyXOOOMEHAa 1
BHYTPEHHHE TeIIonoctymienus. IlomuépkuBaercs, 4to 5()QEKTUBHOCTE OO0
KOHQUTYpaLK ONpeJIeNTETC COUeTAHNEM KIMMAaTa, KIacca 3aHus (HOPMaIbHBIN,
dHEProd(hheKTHBHBIH, TIACCUBHEIH ), TEMIEPaTypHOro TpaduKa OTOIICHUS 1 IPOGUIIS
ropsuero sogocHadxenus (I'BC).

7. ODOCHOBBIBAETCSA HENOCTATOUHOCTh «YHUCTO COJNHEUHBIX» pEIICHUH Juist
xonmoauoro  kiauMara  JI®O.  TlokazaHsl  Oapbepsl  OPSAMOrO  CONHEYHOTO
TeIIOCHA0KEHNS: HU3KAs MHCOJALMSA B OTONHMTENBHBINA MEpHO, KOPOTKUl CBETOBOM
A€Hb, BBICOKHME TEIUIOMIOTEPH 3MaHMi. B pesymbrare Jemaercss BBIBOJA, HTO
HanOOJBIIMA MHTEPEC NMPEACTABISIOT WHTETPHPOBAHHBIC PELICHHS, 00hEIUHSIONME
COJIHEYHYIO MOJNCHCTEMY, TEIUIOBOH HACOC W aKKyMYJIMPDOBaHHUE TeIUIa WU
PEreHepannio HU3KOMOTCHIIMAIBHOTO MCTOYHUKA. [IpUBOMTCS CHIIBHBIN apryMeHT B
MONIB3y CE30HHOIO XpaHEeHWsl Temia — ombIT coobmectBa Drake Landing Solar
Community B Kanane. KmoueBsle mapamerps! nmpoekrta: 52 j0Ma, KPaTKOCPOUHEIE
OaKu-aKKyMyJIATOPBI JUISl CTIIQKHWBAHMA CyTOYHBIX KoNeOaHuil, 144 CKBaXKUHBI IS
CE30HHOTO XPaHCHUS U PaCHpeENuTeNbHas TeIIoBas ceTh. JJOCTUIHYTO CONHEYHOe
IIOKPBITHE OTOINICHUS CBBINIE 90 %, 4TO NOATBEPKIAACT TEXHUIECKYIO PEATH3YEMOCTh
NOZOOHBIX CUCTEM B YCIOBHUSAX CypOBOTO KJIMMATA.

8. IlomBoasaTcss uTork 0030pa, YEThIpe KIFOUEBBIX BBIBOAA (PUKCHPYIOT, UTO
TEeXHUYECKasl Peaiu3yeMOCTh COJHEYHOr0 TEIUIOCHAOKEHHSI MOATBEPKIEHA, HO YHUCTO
COJTHEYHBIC PEIICHUS OTPAaHUYEHbl; OHH 3aBUCAT OT KIIUMAaTa, Harpy3Ku U SKOHOMHKHU.
OTO0 3HAYMT, YTO YHHUBEPCAIBHOTO peHIeHHs He cymectByeT. CIencTBhue —

HEOOXO0AMMOCTh CO3/1aHUA (dopManu30BaHHOM, BOCIIPOU3BOAUMOM "
MHOTOKPUTEPUAIBHOM IPOLETypPhl BEIOOpa KOHPUTYpaIHH.
9. Metonudeckast uIesl HUCCICNOBAHUS — IHEPEXOJ OT KadeCTBEHHOI'O

o0cyxeHns K (POPMANTN30BaHHOW LIEMOYKE MPUHATHA pelieHui. Llenouka BKIOUaeT:
yCIOBHS peruoHa (kmumar, tapud, HHPPACTPYKTypa) M TUIOBOTO OOBEKTa (THII
30aHMs, HArpys3ka, TeMIIEpaTypHbld rpadpuk), Habop cueHapueB (KOHQPHUTYpaIHii),
UMUTALMOHHOE MOJIEIIMPOBAHUE B €AMHOM LIUPPOBOM KOHTYpE, PacuEr mokasarenei
(Ecs, SF, NPV, LCOH, CO., Qdef) m MHOTOKpHUTEpUATBHBIH BHIOOP C IOMOIIBIO
uHTerpanbHoro nokasarens 3¢gdextusHoctu (MON) m TOPSIS Ha ocHOBe kapThi CSI-
TI. TlpencraBieHa wuepapxus KOHIENTYaJIbHBIX CXeM — Ha00p CpaBHUBAEMBIX
AIbTEPHATUB OT IMPOCTOro 0a30BOr0 BapuaHTa JIO HanOoOJee CIOXKHBIX THOPHUIHBIX
cucrem. Cuenapuu o6o3HaueHsl kak B0 (mpsmoe smekTtpootormienue), B1-B3
(BO3IyIIHBIE TEIJIOBBIE HACOCHI C PA3IMYHON CTENEHBIO HWHTETPAIIMH COJTHEUHBIX
KOJUIEKTOPOB) U B4—-B6 (rpyHTOBBIE TEMJIOHACOCHBIE CUCTEMBI, BKJIIOYAS BapHaHT C
COJIHEUHOM pereHepaiuei rpyHra).



- 10.  [erammsupoBas oGumii QITOPUTM HUCCIICIOBAHMS KaK BOCIPOU3BOAUMAs
Ipoleaypa BeIOOpa. AJITOPUTM COCTOUT H3 IIECTH DTANOB: cOOP HCXOMHBIX JAHHBIX
(xauMar, 3namme, Tapud); HMHUTALMOHHOE MOJETHpPOBaHHME (TOZOBOH MM
MHOTONETHMH ~ pacuér); pacy€T I0KasaTenel 5(PEeKTUBHOCTH  (3HEPTeTHKA,
DKOHOMHKA, SKOIOTHs); GUIBTP JOIYCTUMOCTH (IIpoBepKa Terosoro aedumnura Qdef
M TEXHUYCCKOW PEAU3yeMOCTH); MHOTOKPHTECPHATHHOE PAHKUPOBAHHE METOIAMHE
MO wn TOPSIS; wuroroelii BeIOOD KOH(DHTYpaUHH-THIEpPA U  ONKANIIHX
KOHKYpeHTOB. OIHNCaHbl METO/bI HCCNENOBAHMSI U OOOCHOBAaHME WHX BBHIGOpA.
CHCTCMHBIA aHaIU3 HUCIONB30BaH i (GOpMHUpOBaHusA Habopa KOHUTYypanuii u
I'PaHUIl CPABHEHHA; MMUTAIIUOHHOE MOJICTIMPOBAHKE — JUIS y4ETa CE30HHOCTH pecypcea
M HArpy3Kd, TEXHHKO-3KOHOMHYECKAs M DOKOJOTMYecKas OIEHKa — Ui pacyéTa
KPUTCPUEB II0 JKU3HEHHOMY IHKIY; aHalu3 YyBCTBUTENBHOCTH — JUIS IPOBEPKH
YCTOWYUBOCTH BBIBOJIA; HHTEIPATbHBIA MoKasatens d¢dextusHocTd 1 TOPSIS — s
CBEPTKH KOH(MIIUKTYIOMMX KPUTEPUEB H HTOTOBOIO PAHKMPOBAHUSL.

11. IlpuBemena maTemaTHyecKas MOCTAQHOBKA 33/1a4d HAa OCHOBE YPABHCHHS
TeIoBoro Oananca. TerioBas Harpyska HOTPEOUTENS B KX/ MOMEHT BpPEMCHH
OanaHcupyeTcs CyMMapHOH MOIIHOCTBIO COHEYHOM MOJICHCTEMBI, TEILIOBOTO HACOCA,
HAKOIIMTENsl U BCIIOMOTATENIbHBIX MCTOYHUKOB. I[IPUHATBI KIIFOUYEBBIE MOIYILICHUS:
CTAlJMOHAPHBIN OKCIUyaTalMOHHBIH DPEXHM, HEW3MEHHBIE IapaMeTphl 3AaHUA |
Harpy3Kku, BCIIOMOIaTelbHbIE 3JIEKTPOHATPEBATEIM HE OTHOCATCA K OCHOBHBIM
HUCTOYHHMKAM, KJIMMAT 3aJaH THUIIOBBIMH METEOPOJOTHYSCKUMH DSJAMHM, TEIIOBBIE
IOTCPH CETEH arperupoBaHbl B HArpy3Ky. PacKpbITBI KJIHOYEBBIE PACUETHBIE
3aBUCHUMOCTH JJIs JIByX [JaBHBIX TMOJCHUCTEM — TEIJIOBOIO HACOCA M HAKOIMUTENS.
TemmoBoii  Hacoc  xapakTepusyercs Kodpduuuenrom mpeodpaszosanus COP,
3aBUCALIUM OT TEeMIIepaTyphl MCTOYHMKA (BO3AyXa WM TPYHTA), W IOTpedIseMas
JNICKTPUYECKAs MOIIHOCTb ONPEAEHSIeTCS KaK OTHOIICHHE TEIJIOBOM MOINMHOCTH K
COP. HakonuTtenb ONMCBIBACTCS DHEPIETHYECKUM OaJaHCOM 3aracéHHOU TEIUTOTHI C
Y4ETOM 3apsAAKH, PaspsAAKH M MOTepb. MHTErpalbHOE DIIEKTPOIOTPEOIEHIE CHCTEMEI
SBISIETCS.  CyMMOH  IIOTPEOJEHUsI HAcoca, BCIOMOTarelbHOTO  000pYIOBAHUS,
BCTPOCHHBIX HAarpeBaTelel M HCIOJb3yeTCd KaK KJIYECBOH mapamMeTp s
SKOHOMMYECKUX U IKOJIOTHIECKUX PACUETOB.

12. OmnmcaHa MeToIMKa MMHUTAIHOIIIONO MOJCIUPOBAHKSA, PEalU30BaHHAs B
equHOW nudpoBoi cpene. Monens NOCTPOSHA MO MOAYJIBHOMY MNPHHIMIY H
[IO3BOJISIET  aHAIM3UPOBAaTh cueHapun B0-B6. MopgenupoBanue  CONHEUHOM
IIOJICUCTEMBI BENETCA ¢ Yy4ETOM TEKyUIell pajualuyd M TeMIEPaTyphl, BEIPAOOTaHHOE
TEIJIO HamparisgeTcs Ju00 Ha HOKPHITHE HArPy3KH, JUOO Ha 3apsj HaKOIHUTENIeH;
[IPElyCMOTPEHA IPHOPUTETHAS YTWIM3alUs COJHEYHOrO TeIvia JJIsi MaKCHMH3aIluu
JIOJIM  COJIHEYHOIO  MOKPBITHA. VI3JIOKEHBI  TPHHIUIBI  9KOHOMHUYECKOW M
SKOJIOTMYECKON OLICHKH CLEHapUEeB. DKOHOMHMUYECKHH 3 (deKT ompenensercss depes
IOJIOBOM JIEHEXHBIN MOTOK KakK IMPeA0TBpaIIéHHBIC 3aTPaThl OTHOCUTEIHLHO 0a30BOI0O
BapuanTa B0. OCHOBHBIM IOKa3aTeleM BBICTYNAET YUCTas MPUBEAEHHAS CTOMMOCTH
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NPV 3a pacuéruslii iepaon, JOMOTHATENHLHO UCHOIB3YeTCsS IPUBEASHHAS CTOHMMOCT
Termnotsl  LCOH. Okornormueckas OLEHKa OCHOBaHA HA pAacuyéTe TONOBBIX MU
MHTCTPANBHBIX  TPEJOTBPAIEHHBIX  BbIOpocoB  CO.  myTéM  yMHOXEHHS
COKOHOMJICHHOH ~ 5JICKTPOSHEPrUM  Ha  YACHbHBI  KOdDQUIMEHT  BBIGPOCOB.
KoHcratnpyercss  HeoOXOIMMOCTh  BBENEHHS HHTErPATbHOTO KpDUTEpUST  H3-3a
KOH(IMKTAa YaCTHBIX ToOKasaresneil. IlokazaHo, 4TO JHAEpHl MO 9YHEPreTHYECKOH
3P PEKTHBHOCTH, SKOHOMUIECKON BHINOZE M OKOJIOTHUECKOMY 3(h(EKTy He COBIAJIArOT:
YBCIMYICHAE JIONM  COJHEYHOI'O TIOKPBITUS 9acTO  CONPOBOXKIAETCA  POCTOM
KallMTalIbHBIX 3aTpaT, a4 MHUHHUMH3AIUs CTOMMOCTH TEIUIOTHl MOXET CHHXATh
sKojorudeckuit  d¢pdexr. IlodaTomMy ONHOKpHTEpPHANbHBIN BHIOOP NpPHU3HAETCS
HEKOPPEKTHBIM, M PEKOMEH/Ty€TCsl MHOTOKPUTEPUATBHOE PaHKUPOBAHHKE.

13.  IlpencraBmena crpykrtypa WDU. Jns  kaxioi KOH(HUTYpariiuu
(GopmupyeTcs BEKTOp YACTHBIX TIOKa3aTelel, BKIIOYAMOIMIMN OO 3aMEIIeHHs
TEIITIOBOH HArpy3kd (CONHEYHOE MOKPBITHE), MO0 OKOHOMMH 3IeKTPOSHEpPTHH,
arperupoBaHHbIM IHEPTOIOKa3aTeb, HHTCHCHBHOCTh JKCIUTyaTAl[MOHHOW SKOHOMHUH
OTHOCHTEIBHO WHBECTHUIIMM, HHBECTUIIMOHHYIO oTnauy (NPV/CAPEX), a6comtoTHbIe
¥ YACIbHBIE NPeRoTBpami€HHble BeIOpockl CO,, a Takke OWHAPHBIA (HIBTP
peanmusyemoctr. OmnucaH 5Tal HOPMHPOBKH KPHTEPUEB M ONIpPENENEHUS BECOBBIX
koa(pumenTos. [ NpUBETEHNs Pa3HOPOIHBIX IOKasaTenell k eaunoi mxaie [0;1]
IPUMEHACTCA HOPMHPOBKA, a Beca 33/Ial0TCA Ha OCHOBE METO/Ia aHainW3a HepapXuil
b0 OKCHEPTHO, € YYETOM PETHOHAIBHBIX HPHOPUTETOB. DTO 0OeCHeuHBaeT
COIIOCTABUMOCTh M BO3MOXHOCTH IIOCIIENyIOmEed CBEPTKH. PackphIT MexaHH3M
MOJIyYCHUSI HUTOTOBOTO  PAaHXKUPOBaHMA C MoMomblo KMOW u  KOHTPOIBHOrO
pamxupoBanus metonom TOPSIS. MOUW paccunThiBaeTcsi Kak B3BENIEHHas CyMMa
HOPMHUPOBaHHBIX TIOKa3aTesIe, OPUEHTUPOBAHHAs Ha CpPaBHEHHWE BapUAHTOB B
OJIMHAKOBBIX BHEIIHUX ycrmoBusax. TOPSIS, B cBoio ouepenn, oreHmBaer OIU30CTh
KOKIOM KOHQUIYpallMd K HACAThHOMY JIydlIEMYy M YAAIEHHOCTh OT HACATHHOTO
Xy[UIero PeIICHHsT B MHOIOMEPHOM IPOCTPAaHCTBE KPHUTEPUEB, YTO  CIIY>KUT
HE3aBUCUMOMN Bepudukaimeii Bproopa.

14.  IlpuBeneHspl mapaMeTpsl THIIOBOTO O0BEKTA TEIUIOCHAOKEHMSI, IPUHATOIO
B KAueCTBE €IMHON 0asbl AJs BCEX TOPOAOB M CLEeHapHeB. JIoM — WHIMBUIY albHBIH
KUJIOW, oOTamuBaemasd Iomans 150 M2, BHyTpeHHsisi Temmepatypa 19 °C,
HU3KOTEMIICpAaTypHasd CHUCTEMa OTOIUICHMsI «TEIIBIM moim» ¢ rpadukom 35/25 °C.
Ompenenensl CyTouHbI pacxon ropsuedt Boael (183 i), temmeparypsr I'BC u
XOJIOJHOU BOJBI, @ TAKIKE KPATHOCTU BEHTWIALMHN M MHPMIbTparmu. Bce mapamerpsl
3aKpEIUIEHbl, 4 H3MEHSAIOTCS TOJBKO KJIUMATUYECKHE JaHHBIE M 3KOHOMHUYCCKHE
ycnosus. Onucana equHasi KIMMaTHUecKas 0aza pacuéroB. KimMarndeckue yciaoBus
SBJISIIOTCS OIIPEAEISIOMMUM (PaKTOpOM, BIHSS HA BETHYHHY M CE30HHOCTH HArpy3KH,
BBIPAOOTKY COJIHEUHOW HJHEPruu U dPQPEKTUBHOCTH TEIUIOBBIX HACOCOB. Pacuérhl
BBIIIOJIHEHBI Ha OCHOBE YHU(ULHMPOBAHHBIX IMOYACOBBIX KIMMATHUYECKUX PSIIAOB IS
BBIOPAHHBIX FOPOOB, YTO OOECIIEYMBACT COMOCTABUMOCTH T'OJIOBOTO PEXKUMa PabOTHI
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CHUCTEM IIPM HCW3MEHHBIX IapaMeTpax ob0wekra. IIpencraBmeno (opmupoBanue
CHCHApuUeB B mporpaMmHor cpene Polysun. IIpomemonctpupoBana mudpoBast
peanusanus clieHapues oT 6asosoro B0 (sa;mektpooTormienue) 1o Haubomee CiaokKHOTo
B6 (rpyHTOBBII TeIIOBOM HAacoC C CONHEYHBIMU KOJUICKTOpaMHM U pereHeparuei
IPYHTa), YTO MOJTBEPKNACT IIPAKTHYECKYIO OCYIIECTBHMOCTE MO EIUPOBAHUS
KaXJIOH U3 KOHIENTYalTbHbIX CXEM B COBPEMEHHOM HIKeHepHOM 110.

15. TlpuBenens: JHEPreTUIEeCKUe CPaBHUTEIbHBIC pe3yJIbTaThI
MOJIEIUPOBAHUA: TOJIOBOE IOTPEOJCHHE 3JIEKTpodHepruu Ecs, IO COMHEYHOro
nokpeITHs SF 1 eunut termmors Qdef. Coanas Tabnuma mo ropoiam u CLIEHapUSIM
ITOKa3bIBACT, 4YTO TEIUIOBBIC HACOCHI KapAMHAIBHO CHIDKAIOT ECS OTHOCHTEIBHO
0a30BOro BapHaHTa, OJHAKO BAPUAHTHI C CONHEYHBIM KOHTYpOM HE Bcerja
JIEMOHCTPUPYIOT Gombiyio somo SF. B cypoBoM KiMMare 4acTh CXeM HE IPOXOJIHAT
1o yciosuto peamuszyemoctd (Qdef), u BrIGOpP ompesiensiercst He TONBKO MHHAMYMOM
Ecs, HO u nomycTuMocTbio crieHapus. IIpeicTaBiIcHBI TEXHHKO-2KOHOMUUESCKHE
pesynpTarel — NPV u LCOH nist momyctumbix crieHapueB. PacuéThl BBIMOIHEHB HA
TOPU30HTE 15 JeT npH cTaBKe MUCKOHTHPOBAHHS 10 %, ¢ yUETOM SKCIITYaTal[HOHHBIX
3aTPaT W PErHOHANBHBIX Tapu(oB. MToropas Tabnuija IOKa3HIBAET, YTO CIIEHAPHIL C
MakcuMaibHBIM NPV He Bcernma coBmamaer co crieHapueM ¢ MuHuManbHbeiIM LCOH, a
OKOHOMHYECKAs IPUBIICKATEIbHOCTh KOHKPETHBIX KOH(UIYPAIMii CyIIECTBEHHO
3aBHCHUT OT I'OpOJAa U Tapu(HOU TUHAMHUKHU.

16.  Ha mpumepe ropoga YiaaH-Y 15 1eMOHCTPHPYeTCS KOHBIHKT JIUJIEPOB MO
OTAENBHBIM KPUTEpUsAM: Jyduiinii mo sHepretuke (Ecs — B5, SF — B6), skoHOMUKe
(NPV u LCOH — B4) u sxonoruu (CO. — B6) BapuaHTHI He COBMAIAIOT. JTOT pa3phIiB
TIOATBEPIKAACT, YTO OJHOTO KPHUTEPHs HENOCTATOYHO ISl NPUHATHS PEIICHMS, U
00OCHOBBIBAET HEOOXOAMMOCTh MHOTOKPHTEPHUATBHOTO PAHKHPOBAHUS C IIOMOLIBIO
MOW u TOPSIS. Onmcana mpomemxypa MHOTOKPHTEPHANBHOTO BHIOOpa, KOTOpAS
00beMHsAeT HOPMHUPOBKY KPUTEPUEB, 3a/aHUE BecoB, pacuéT VDU Kak OCHOBHOIO
PAaHXXUPOBAHUS M HapajielibHOe paHxupoBanue wmetomgoM TOPSIS B kauectre
KOHTPOJBEHOTO. COIOCTaBICHHE PE3YNbTATOB JABYX METOJIOB II03BOJISET IOJTYYHTh
UTOrOBBIH  BBIOOD KOoHGHUrypamuu BO0...6, oTaMYaromuiics YCTOMYHUBOCTBIO W
HC3aBHCUMOCTELIO OT €IUHCTBEHHOT'O CIIOCO0a CBEPTKH.

17.  BBoamrca mepexon OT pacd€roB MO OTHACTBHBIM IOpOJaM K 30LaIbLHON
IMIPUMCHUMOCTH C ITOMOILUBIO IBYX HMHIEKCOB. Muaekc ximmarmdeckor Tsokectr CSI
CTPOMTCSI Ha OCHOBE I'OJI0BOM IIOJIE3HON TEIJIOBOW Harpy3ku 0azoBoro BapuanTta BO u
Hopmupyercs B auanazoH [0;1]. Tapuduerii unaekc TI wuHTErpHpyer TeKyImii
ypOBeHb Tapua M TeMII €ro pocTa B PABHOIEHHYIO CBEPTKY, XapakTepusys
DKOHOMHUYECKUN CTUMYJ K CHHKEHHIO »3yieKTporoTpedsiecaus. COBMECTHO OHHU
NEPEBOAAT KIMMATUYECKUE U DKOHOMHYECKUE PA3IMYUSA B COTIOCTABUMYIO (hOpMY st
30HHUPOBAHMUSL.

18.  IIpencrasiieH riaaBHBIA NPUKJIAAHON pe3ynbTaT padboTsl — kapta CSI-TI B
JBYX IIPOEKLUAX: TIeorpa@uyeckol MW Ha ITUIOCKOCTH WHJIEKCOB C MEIHaHHBIMH
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noporamu. Kapra mossomser mma moGoro ropoma uoM  paifoHa, 3Has  €ro
KIIMAaTH9eCKyI0  TSOKECTh U TapuQHble IapaMeTpbl, ONpEAENUTh 30Hy U
COOTBETCTByIOIICro  junaepa BO0...6, a Take OmDKallliero  KOHKypeHTa.
JletanusupoBana UTOroBas 30HaIbHas KIIACCU(HUKALMA TOPOJIOB C YKA3aHHEM JIUJEpOB
no UOW n xommenTtapusmu 1o tapudroii qunamuke. Illects ropomos pacIpeneneHbl
0 4YEeTHIPEM 30HaM: 30Ha | (yMepeHHEI KiIMMaT, BHICOKMH Tapu]HBIiT CTUMYJT) —
Yura; 30Ha Il (cypoBbIii KiuMaT, BBICOKMIA crumyn) — Maranan, Skyrck; 3oHa 111
(CYpOBBIl KIHMMAT, HH3KMH CTHMyJN) — YmaH-Ym; 3oma IV (YMEpeHHBIN KiIumar,
HU3KUH cTEMYT) — bnarosemenck, Brnagusoctok. st Kaxa0i 30HbI BRIIEICH THICD
BO0...6 u bmwkaiimas ansTepaarusa B2.

19. Ha ocwoBe xkapTei CSI-TI  chopMynmpoBaHBl — IPAKTHUECKUE
PEKOMEHJIAIMH 110 BEIOOPY KOH(GUTYpAIMH [T KaxI0i 30HbI. B 30He 1 6naronpusaTHs
BO3JIYIITHBIC TEIJIOBBIE HACOCHI C BO3MOXKHBIM YCHJIEHHEM COJHEYHBIM KOHTYPOM; B
soHe II mpenmoyTuTENBHBI MakCHManbHO 3((EeKTUBHBIE THOPHIHBIE PEIICHHS C
IPYHTOBBIMH TEILIOOOMEHHUKAMH W COJHEYHOH pereHepauueii; B 3ome Il BEIGOp
ayBcTButenieH K CAPEX, u nuzep MoxxeT cMenarsest K 6oiee AemeEBIM PelIeHUSIM; B
30H¢ IV panMoHaNbHBIM = AApPOM  ABIAIOTCS KOHQOHUIYpalMM ¢  yMepEeHHBIMH
MHBECTHLMSMH, U J00ABIEHHE COTHEYHOTO KOHTYpa OMpPABIaHO JIMIIb IPH 3aMETHOM
cHkeHnn Ecs 0e3 peskoro pocra 3arpar. Kapra mpeBpamiaercs B HHKEHEpHBIH
MHCTPYMEHT TIPEINPOEKTHOr0 BbIOOpa. OOOCHOBaHA JIOCTOBEPHOCTH IMOJTYYEHHBIX
pesynbraroB. OnHa onMpaercs Ha IIeCTh OCHOBAaHUM: 0O0IIas MeToJudecKas
IIOCTAHOBKA, HCIOJIb30BaHKE BEPUDUIMPOBAHHOIO UMUTAIIMOHHOTO MOJEITUPOBAHMS,
IPUMEHEHHE  (QUIBTPA  PEANTU3YEMOCTH, MHOTOKPMTEPHANBHBIA  MOAXON  C
HE33aBHCUMBIM KOHTPOJIBHBIM PaHKUPOBAHUEM, aHAIU3 UyBCTBHTENBHOCTH M MIPOBEPKA
Ha KOHKPETHBIX TOPOJaxX ¢ peanbHbIMU KIMMATUYECKUMH U TapU(DHBIMU JaHHBIMU.

20.  OcHoBHble BbIBOABI IO JoKiany. ComHeunoe rtemnocHaOxkenue B JJDO
JOJKHO OBITh 9acThI0 HHTETPHPOBAHHOM CHCTEMBI, 4 HE U30JMPOBAHHBIM PEIICHUEM;
THOPUIU3alKs C TETIOBBIMH HACOCAMH 3HAYUTENHHO CHUKAET JJIEKTPONOTPEOIeHHE;
OKOHOMHUYECKMH W DHEPreTMYecKMH JHAepsl HE COBHNANaAlOT, dYTO Tpeldyer
MHOTOKPUTCpHANbHON 1mocTaHOBKH; Kapra CSI-TI mpeBpamaer pacuérel B
UHKEHEPHBI MHCTPYMEHT IMPEIIIPOCKTHOIO BBIOOPA; YHUBEPCATBHOTO PEIICHHS IS
Bcero Jlanpuero Bocroka HE CyIIecTBYET, M palMoOHaNIbHAs KOH(PHUTYpaIus I0DKHA
OIIPENENATHCS 10 (POPMATUIOBAHHON METOTUKE.

B o0cy:kaeHnu 10KJIaJ1a ¥ MPEHUsIX BbICTYNIWJIN:

Cycnos K.B., Tarynos M.T"., Illecronanosa T.A. (PI'bOY BO «HIY MDN»),
beik @JI. (®I'BOY BO «HoBocubupckuii rocyaapCTBEHHBIA TEXHUYECKHUI
yauepcuret»), Hukomnaes B.I'. (AHO «HUII-«<ATMOTPA®»).

CycioB K.B. — IIpodeccop xabenpsr « uaposHEpreTUKH U BO30OHOBIIIEMBIE
ucrounukmy ®I'BOY BO «HUY «MDW», 1.1T.H., JOLCHT.



OTMeTHII aKTyanbHOCTh TEMBI U IIPECTABIEHHBIX MATEPUAIIOB JOKIAA.

3anan cieayromue BOMPOCh:

l. B moxnmame OBUIO 03ByYeHO MCIIOIB30BAHUE CHCTEM [IPUOPUTETA IS
Pa3sIMYHBIX TOTPEOUTENEH, ONHAKO INPE/CTABIEHHBIE PAcCIeThl OTHOCHINCH TOIBKO K
YaCTOTHOMY JIOMY IUTOmaapio 150 M?? SIBISETCS M 3TO TONOKEHNE YHUBEPCATBHBIM
JUISL MTHBIX TUIIOB MOTPEOUTENEH?

2. IlpoBomumncs 1M aHAIU3 MPUMEHMMOCTH DPACCMOTPEHHOW METOIUKH IS
Ipyrux cyobekToB PO?

3. Ha ckompko HEOOXOIMMO NPHUMEHEHHE CE30HHOTO HAKONUTENI npu
TEKYIIEN cebecTonMOCTH?

boik ®JI. - JloneHT Kadenpsl « ABTOMATU3MPOBAHHBIC DIIEKTPOIHEPTeTHUECKUE
cucreMbl» OI'BOY BO «HI'TY (HOTH)», K.T.H., AOIEHT.

3ajan cieayronue BOMPOCKL:

. ['ne namuia mpuMeHEHHE CHCTEMa HAKOILUIEHHE TEIUIa Ha OCHOBE CKBAKHMH B
YCIOBHAX 30HBI BEYHON MEP3JIOTHI?

2. B cB3M C 4YeM TWpHM pPacCMOTPEHUHM KPUTEPUEB (SKOHOMHYHOCTH,
peaTN3yeMOCTH, 9KOJIOIMYHOCTH) He Obliia yITeHa HaJeKHOCTD TEIUTOCHAOKEHUS?

[llecromanoBa T.A. - 3aBenyromas xadenpoii «[MAPOSHEpreTUKH
BO300HOBIsAeMbIe HcTOUHHKMY DOIBOY BO «HUY «MDUy, nupekrop WUI'BUD
OI'OY BO «<HNY «MDWy, K.T.H., TOIEHT.

3amana BOIIpOC 0 pacyere CE30HHOro OayaHca Tervia B mouBe?

Hukomaes B.I'. — Jlupektop ABTOHOMHON HEKOMMEPYECKOM OpraHH3aIiH
«Hayuno-unpopmannonnsrii iieHTp — KATMOI'PA®y, 1.T.H.

3ajan clieayroIue BOPOCH:

1. Ilpu ucrmoms3yemom cpaBHenuu o LCOE u mepuomy OKynaeMOCTH Kakue
AIbTCPHATHBHBIE BAPUAHTHI TETUIOCHA0KESHHS BO3MOYKHBI?

2. Ha CKONBKO BBICOK TIIOPOI' BXOXICHHS IIPM HCIOJB30BAHUU JaHHOM
METOIAUKY JJIs YACTHBIX JTOMOBJIAICIIBIICB?

3acimymap BBICTYIUICHHS JKCIIEPTOB IO PE3yJbTaraM IUCKYCCHH COBMECTHOE
sacenanne Cekuuil «I'MApOINEKTPOCTAHINY, THOPUIHBIE YHEPIETUYECKUE KOMIIIEKCHI
1 BO300HOBIIIEMbIE HCTOYHUKH JSHEPIUH», «AKTHUBHBIC CHCTEMBI pacIpeelIcHUs
DIIEKTPOSHEPTHH M pacipeneseHssie 3Heprernyeckue pecypcesl» HIT «HTC EDCy» u
Cexknun no npoo6inemam HTII B sHepreruke Hayumoro cosera PAH mo cucremHBIM
VICCIIEIOBAHUAM B DHEPTeTHKE OTMEYAeT:

1. IlenecoobpasHOCTH U CII0JIb30BAHMS noaxojia MHTETPUPOBAHHBIX
MYJIbTHIHEPI€THYECKUX CHUCTEM, OOBEIUHSIIONMNX ICKTPO-, TEILIO- U ra30CHa0XKeHue
B €/IUHBIA KOHTYp YIPABICHUS U aHAJIU3A.



2. MeTon0MI0THYECKYIO CITOKHOCTD COIIOCTABIEHHS PA3INYHbIX BAIOB SHEPTUHU
1 PEKOMCHJIOBAIIM MCIIOIB30BATh /DKOYIL (J[K) B KayecTBe YHMBEPCATHHOMN €IHHMIILI
M3MEPEHUS AT YIPOIIECHHS MEKAUCIUILIMHAPHOTO yYeTa.

3. BO3MOXHOCTb HCTIOTB30BAHUS KOHIENIHH YHEPreTHYECKAX Xab0B Kak
MHCTPYMEHTA JUIS TpaHC(OPMAIMK U aKKYMYJTHPOBAHUS SHEPIHH PA3IMIHBIX TUIIOB.

4. PacTymiyro 3HaYNMOCTB IKONOIMIECKUX KPHTEPHER OLEHKH YHEPIeTHYECKUX
IPOEKTOB, yKa3aB Ha HEOOXOJMMOCTH ITEPEX0Ia OT AEKIAPATUBHOIO 00CYKICHHS ITHX
BOIIPOCOB K KOJMYECTBCHHOMY  aHAIM3y U  NPAKTHYCCKOMY  BHEIPCHHUIO
PEKOMEHTYEMBIX PEIIEHUH.

5. HeoO0XomuMOCTh COONIONEHUS JKOJIOTMYECKOTO OalaHCca W OOecHeyeHns
JIOKa3aTeNbHOM 0a3bl OTCYTCTBUS HETATHBHOI'O BO3JCHCTBUS HA TIOYBEHHBIN IIOKPOB
1P BHEAPEHUH TEXHOJIOTUI OYMCTKH aTMOC(HEPHOT0 BO3MyXa.

6. IlenecooOpasHOCTb BKIIOYEHHS B  PACUCTHBIC MOJENH I1apaMeTpoB
AMEKTPOCHAOKEHHUsI KOTEIBHBIX U OLICHKH 3(B()EKTUBHOCTH MPUMEHEHHS HAKOMHUTENeH
BIIEKTPOIHEPT UM JIJIsl ONTUMM3AIUN PaOOTH CHCTEMBI.

7. KpUTH4ecKyro 3HAYMMOCTh JETANM3AIMM KAMTAIBHBIX 3aTpaT (CAPEX)
KaK KIIOYEBOro (hakropa NpH HPUHATAM HHBECTHLMOHHBIX DEIIeHHH B cdepe
TEIUIOCHA0KCHHS.

8. PHCKM TerIoBoro Bo3/eliCTBUs Ha IPYHTHI B 30HAX MHOTOJETHE Mep3IIOThI
M yKa3alM Ha HEOOXOMMMOCTh yuYeTa KOPPEeSIMM CIpoca Ha TEMIOBYI0 W
DIIEKTPHYECKYIO SHEPTHUIO ITPU MOJICIIUPOBAHUH CUCTEM.

9. Hanu4me 5KCITyaTaHOHHBIX PHCKOB IIPU BHEJPEHUH TEIUIOBBIX HACOCOB B
ycnoBusx  JlampHero  BocToka,  CBA3aHHBIX ¢ JebuIUTOM  IPOQHIBHBIX
KBaIM(HUIIPOBAHHBIX KaZPOB B PETUOHE.

10. O6ocHOBaHHOCTh ~ KOHIEHTPALMK  WCCIENOBAaHHS  HAa  IpoLeccax
TCIUIOCHAOXKEHHsT C TNPUMEHEHHEM COJIHEYHON TeHepalMd IIPH  COXPaHEHHH
YIPOILIEHHOT'O MOAX0/1a K AHAINU3Y CUCTEM JJIEKTPOCHAOKEHHS.

11. IlpuoputeTHoCTh OLIEHKU IoKasaresnemn HAJ[)KHOCTHU CUCTEM
TEIJIOCHA0KEHHS. B YaCTU TapaHTUPOBAHHOTO 00ECIeYeHus MoTpeOHuTeNneii TeruioBoi
DHEPTUCH, YIUTHIBAs KIMMAaTHYECKHE 0COOEHHOCTH PaCCMaTpUBAEMOr0 PETHOHA.

12. HeobxomuMocTs  TpaHCOpMAIliM  TEOPETHYECKOM  METONUKH B
NPAKTHYCCKUH TPHUKIAJHOW HHCTPYMEHT (ITOPUTM) JUIsi OICPAaTHBHOIO BHIOOPA
OIITUMAJIbHBIX HHKCHEPHBIX PEIICHHI.

13. CymecTBeHHBII 00BbEM BBINOJHEHHON HAYYHO-HCCIIEIOBATENLCKON PabOTHI,
a TaKKe€ BAXXHOCTh PA3BUTHsI KOHLEMUUHU PACpeeTeHHBIX CHCTEM TEIIOCHAOKEHNS,
COUYETAIINX B ce0€ BO3MOKHOCTH aBTOHOMHOH U IIEHTPAIN30BaHHOM pabOTHL.

CoBmectHoe  3acemanune  Cekmuil  «[ MOpO3TIEKTPOCTAHIIMK, THOPUIHEBIC
SHEPIeTUYECKUE KOMIUIEKCHI U BO30OHOBIIIEMBIC MCTOYHUKH JHEPTUU», K AKTHBHEIC
CHCTEMBl DPACIpENENCHHs] DIEKTPOIHEPTUM U PACHpPEICICHHBIE DHEPreTUICCKUE
pecypcs» HII «HTC E9QC» n Cexunn no npodiaemam HTII B suepreruke Hayunoro
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coBera PAH 1o cucreMHBIM HCClIeOBAHUSIM B SHEPIE€TUKE PelInIo:

1. PexomeHI0BaTh K NPAKTHIECKOMY HCIOIb30BAHHIO pa3paboTaHHBIN ITOIXO T
K CO3MaHUIO HMHTETPUPOBAHHBIX MYJILTUIHEPIETUUECKUX CHCTEM, OOBEIUHSIOMINX
BJICKTPO-, TEIJIO- U Ta30CHA0KEHNE B €JIMHBII KOHTYD YIIPABICHUS U aHAM3A.

2. Jlna  CONOCTaBICHWS DA3IUYHBIX  BHIOB BHEPIrUH U  YIPOUIECHHS
MEXIHUCIUIIITMHAPHOTO y4eTa HCIONb30BaTh HKOYNb ([X) B KauecTBe YHHBEpPCAIbHOI
CIMHULIBI U3BMEPCHHUS.

3. Ilpomomxuts pa3BUTHE KOHIICIIIAH pacrpeneieHHbIX CHCTEM
TEIIOCHAOKEHHSI, COYETAIOIIMX BO3MOYKHOCTH ABTOHOMHOU U LIEHTPAIM30BaHHOM
PabOTHI Pa3IMYHBIX HCTOYHUKOB YHEPTHUH.

4. PexoMeHIOBaTh aBTOPY A0paboTaTh MPEJACTABICHHYI0 paldOTHl s ee
[IOCTICYIOIIETO ~ MPEACTABICHUS B  KaueCTBe HAYyYHOH  KBalU(pMKAHOHHOM
MCCJIEIOBATENIBCKOW PAa0OThl C IIENBIO 3alIUTHl B JUCCEPTAIMOHHOM COBETE IIO

HaY‘IHOﬁ crieuuanbHocTu 2.4.5 — 3H€pF€TI/I‘—I€CKI/Ie CUCTCMBI U KOMITJICKCHI.

Ilepseiii 3amecturens [pencenarens
Hay4Ho-TexHHUYeCKO Kosuteruu
HII «HTC E9Cpy, n.1.H., mpodeccop

t///%//@ ___B.B. Monomoxk

Conpencenarens ceKIuu
«I'mpposnexrpocranmnmn, ' OK u

BO300HOBIISIEMbIC HCTOYHUKN SHEPIHH
HIT «<HTC E9Cx», n.1.1H., mpodeccop

/’
/
M.I'. TarysHos
a4

YueHslil cekpeTaph CeKIUU

«I'mapoanexrpocraniu, ' 9K u
BO300HOBIIIEMBIE HCTOTHUKH SHEPTHI
HII «<HTC EDC»

/fV@WQﬁW/ B.C. BonbHbIi
o~/

Y4eHslil cekperapb
Haquo EXHUYECKON KOJUIETHH
HIT « IC», K.T.H.

aMyxaMGIIOB

IIpencenatens cexnuu «ACPD u POP»
HII «HTC E9C», y4ensiii cekperaphb

Cexnun no npobnemam HTII B sHepreTuxe

Hayunoro coBera PAH 1o cucteMHubIM
HMCCIICIOBAHUAM B SHCPTeTHKE, JI.T.H.

YueHbIl ceKpeTaphb CeKIUU
«AKTHBHBIE CUCTEMBI pacrpeaecHus
AIIEKTPORHEPTUH U paclpeieiICHHEBIC

sHepropecypcs» HIT «HTC EQCy, k.1.1.

A. IBaHOBCKHIA

/
d I1.B. Wromun
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