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AuHotaums. Iervto pabomer sensiemcs onpederenue OMOEIbHLIX MEXHUKO-DKOHOMUYECKUX KPUMEPUEE, HO3BONAIUUX
npogecmu  UEPAPXUYECKYI0 OeKOMROZUYUIO NPOEKMUpyemMol cucmemsl 3Hepeoobecnedyenlis, 8 KOMOpPOi UCHONbIVeMCH IHepeus
ANbMEPHAMUBHBIX  UCMOYHUKO8. TIpu npoekmupoeanty UHHOBAYUOHHOU CUCMeMbl IHepeoobecnederus paccMampueaemcs
Memooono2udecKuii nooxo0, Npu KOMOPOM NOCIe008aMENIbHO NPOBOOUMCA CPABHUMENLHBIT AHANU3 8APUAHINOE UCROTHEHUS MAKUX
cucmenm. Pesynomamom sensemcs memodonocuseckuti nooxo0, 8 KOMopom 0A30601l A6ALEMCA CIeOYIOWan NOCTe006aMENbHOCNb
onepayuil; onpedeienue UCXOOHBIX YCROBUTE MOOERUPOSAHUSL - OEKOMNOZUNUS - UHPOPMAYUOHHOE 0DeCheyenue - CUHmMe3 Mooenu -
npoeepka adexeamnocmu - ymounenue (uoenmuguxayus) modenu. ObocHosana Yenecoodpaziocme. NPOBEOEHUS OeKOMNOIUYUYU
cucmembl  3Hepzoofiecnevenus ewe MG Jmane  NPOCKMUPOGAHUU, .HEOOXOOUMOCb  UCNORB3OSAHUA KpUMeEpHUes muna
«appexmusrocmo-sampansiy. I8 OYeHKY ROJHOMBL UCHONLIOBAHUS. KOMANEKMYIOUWUX IAEMENMOE UHHOBAYUOHHOT CUCMEMbL
IHEP200BeCneUeH sl NPECAONCEHO UCRONL306AMb KPUMEPU OYeHKY IDDEKMUBHOCIU, KOMOopbie Obl8ar0m meniogbie, PecypCHble,
KOHCIMPYKYUOHHbIe, HadedcHocmuoie u Op. Hayunaa Hoeusna cocimoum 6 mom, 4mo 8 cOOMBeMCMBUU € NPEeONONCeHHBIM
MemoOOR02UMECKUM HOOX000M Npediazaemcss Rpo600Uns OeKOMROZUYUIO He 00 YPOBHA OA308biX COCMABNAOUUX CUCMEMbL
sHepzooBecneuenus u PYHKYUOHATbHBIX C6A3EH MENCOY KOHCIMPYKMUGHLIMU ITEMEHMAMY, A 00 YDOGHS 83AUMOCEA3E, BOIHUKAIOUUX
6 CaMbiX DAEMENmAx cucmemol. I[IPAKMUYECKAA 3HAYUMOCHIb 3AKNWYASMCA 6 MOM, HMO APU UCNONb30BAHUU APUHYUNI
0eKOMNOIUYUY ROSGHLEMCS BOZMONCHOCING NOLYYEHUA OOCIMOBEPHOT UHPOPMAYUL O COCMOAHUL NOOCUCEM HA KANCOOM YDOBHE
opzanuzayuu  6ceti CucmeMbl 3HEep2000ecneuenus, 6 KOMOPOUW UCHONB3YeMCA DHepeUsl  (AbINEPHOMUGHBIX  UCHIOHYHUKOS.
Hcnone3o8anue noxyueHHbIX pesyibMamos HO36OIUM ewe HA IMANEe RPOeKmuposaHus NpoeHO3UPOsame IphgdexmugHoCHb
paspabamvigaemodi cucmemul snepzoobecnevenus. Ipu amom nposooumca yuem 83auMHoz0 6ausHusa ee nodcucmem. Taxoil nooxoo
RO3GOIUM ONMUMUIUPOBAMY COCIAS CUCHIEMbL IHEP200HecnedeH s, OGbICUMYb IPPEKMUBHOCIL UCHONbIOBAHUS KOHCTHPYKMUBHbIX
INEMEHMO8 3MOll CUCMEMbL.

Knwouessie cnoea: cucmemst anepzoobecnedenus, IHepIUs aloMepHAMUBHBIX UCMOYHUKOB, GAPUAHINGL CXEMHLIX peudeHud,
Kpumepuy, OeKOMROIUYUS, OYeHKA 3PPHeRmUeHOCMY QYHKYUOHUPOBAHUA
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Anomauia. Memow pobomu € u3HAUEHHA OKPEMUX MEXHIKO-eKOHOMIYHUX KPUMEDPIi8, w0 00380A410Mb NPOBECMU IEPAPXIUHY
OEeKOMROIUYII0 MPOEKMOBAHOI CUCIEMU eHepeo3abe3nedentn, 8 AKIl BUKOPUCMOBYEMbCA enepzia albmepHamueHux ovxcepen. llpu
NPOeKmMySanHi [HHOBAYITIHOI CUCMEMU eHEP203a0e3NeHeHHs pO32Ii0aEmbCs MEmOOONOZIYHUI ni0xid, npu AKOMY NOCLIO08HO
NPOBOOUMLCS NOPIBHANLHUTE GHANI3 GaApiaHMie eUKOHAHHA makux cucmem. Pesynomamom ¢ memodonoziunuii nioxio, y axomy
60308010 € HACMYNHA NOCTIOOBHICING Onepayiil: GUIHAYEHHS BUXIOHUX YMO8 MOOEMOBAHHA - OeKOMNO3UYIA - iHpopmayiline
3a6e3neueHHs - cuumes Mooeni - nepesipra adexeamuocmi - ymourenus (ioenmugicayis) modeni. O6ipynmosano GoyineHicmb:
npoeedenHs 0eKOMNO3UYIL cucmemy enepzo3abesnedeHs uje Ha emani NPOeKMYEanHs, HeoOXIOHICMb BUKOPUCIAHHS Kpumepiie
muny «egexmusnicmo-eumpamuy. [Ins oyinku nosHomu BUKODUCIAHHSL ; KOMPIEKMYIOUUX  eleMEHMI6 HHOBAYIIHOL cucmemu
enepeo3abesneueHHs, 30NPONOHOBAHO GUKOPUCTOBYSAMU Kpumepit oumxu ed)exmueﬂocmz ki 6yearomp Mennosi, pPecypcHi,
KOHCMpPYKYini, Haoitinicmuumu | in. HayKkoea HOBUSHA nonszde & mo,wy, WO 650R0GIONO 00 3ANPONOHOBANOZ0 MemOO0N02iuH020
nioxooy MPONOHYEMbCA npoeodumu  dexomnosuyiio He 00 . pPlGHAT DAZ0GUX “CKNAODBUX CUCMEMU eHEp203aBesneuenns ma
‘PYHKYIOHANBHUX 36'A3KI6 MINC KOHCHMPYKIMUBHUMY eeMeHmamy, d 00 PiGHs 63AEMO38'A3KI6, U0 BUNUKAIOMb 6 CAMUX eleMeHmax
cucmemy. Tlpaxmuuna 3nauumicms nonszae 8 Momy, Wo Npu BUKOPUCMAHH] NPUHYUNY OeKoMRO3UYll 3 ABAAEMbCA MOJICAUBICIID
OMPUMAHHS OOCMOGIPHOT INhopMAaYil nPo cman NIOCUCTIEM HA KONCHOMY pigﬂi, opeanizayil eciei cucmemu enepeo3adesneyenns, y
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AKIL BUKOPUCIMOEYEMCS eHepein anbmepHarmuaHux odxcepen. Buxopucmanna ompumanux pezyiemamie 00360iums e Ha emani
RPOEKMYBAHNS NPOZHOIYEamY eekmusHicme po3pobriosanoi cucmemu enepzosabesnevenns. Ilpu yvomy nposodumvcs obnix
g3aemosnaugy iy wnidcucmem. Taxuti nioxid 003607umb ONMMUMIZYEAMU CKAAG CUCHMEMU eHepeo3abe3neuents, niosuwumy
eghekmugHicme 8UKOPUCMAHHSL KOHCMPYKIMUGH UX €NeMEHINIG Y€l cucmemu.

Kniouosi cnosa: cucmemu enepeozabesnedenns, ‘enep2ift tomepHAMUBHUX Oxcepen, GADIGHMY CXEMHUX piuieHb, Kpumepii,
OdexomMno3uyis, oyinka epexmusHocmi QYHKYIOHYBAHHS, .
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Annotation. The aim of the work is to determine the specific technical and economic criteria that allow carrying out hierarchical
decomposition of projected energy supply system that uses alternative sources of energy. A methodological approach that
consistently carries out a comparative analysis of variants of such systems is considered in the design of innovative energy supply
system. The result is a methodological approach, in which the base is the following sequence of operations: determination of the
baseline modeling - decomposition - information support - synthesis of model - checking the adequacy - specification (identification)
model. There are substantiated the expediency of: carrying out decomposition of energy supply system at the design stage,; the
necessity of using criteria such as "efficiency-cost”. To evaluate the completeness of component elements of energy innovation system
it is proposed to use the criteria for an estimation of efficiency that are thermal, resource, construction, reliable etc. Scientific
novelty lies in the fact that, in accordance with the proposed methodological approach, it is encouraged to undertake the
decomposition not to the level of the basic components of the energy system and functional connections between the structural
elements and interconnections, but to the level occurring in most parts of the system. The practical importance is when using the
principle of decomposition it is possible to obtain reliable information about the siate of subsystems at each level of organization of
the whole power supply system that uses alternative energy sources. The use of the obtained results will allow at the design stage to
predict the effectiveness of the developed system of energy supply. This involves a consideration of the mutual influence of its
subsystems. This approach allows optimizing structure of energy supply system, improving the efficiency of the structural elements of
the system. )

Keywords: energy supply systems, alternative energy sources, circuit solutions options, criteria, decomposition, performance
assessment

TMocTanoeka npodJjeMbl B 0011eM BHE H €€ CBS3b B [2,5,8,10,13] npencranieHb! OCHOBHBIE TEHACHIUHU

¢ BaXKHLIMH HAYYHBIMH WM NPAKTHYECKHMH BBIOOpA, @ TAaKKe MCMONB3OBAHWA IHEPropecypcoB mjis
3aXaHNSIMH a¢dexTHBHOrO (DYHKIIMOHNPOBAHNS CHCTEMBI
Bonpockl cOepexxetns 3HEPreTMYECKHX pPeCcypcoB sHeproobecrievenns.  lllupokoe  pacmpocTpaHeHHe
TpY MIPOU3BOJCTBE TEIUIOBOM U 3JIEKTPHHECKON IHEPTUM HOITY1HIN CHCTEMEI 3HeproodecneyeHus c
ABASIOTCA BaXKHBIM acTleKTOM YCTONYHMBOro pa3BATHA KOMOMHUPOBaHHOI BIpaboTKOM 3Heprnn. HepoctaTkom
Vxparnpl. O6 3TOM roBOpHTCS B TakoM JIOKYMEHTE Kak Takoro  crocoba  SHeproodecrieyeHns  ABJAETCA
«Enepretnuna crparteria Ykpainu Ha nepion o 2030 HeoOXOAMMOCTDb 3aTpaT Ha obecrieueHne pacnpe/ielieHus]
poky». B 3TOM nOKyMeHTe ompeleneHbl TIPHOPHTETHBIC JHEPreTUYeCKUX ITOTOKOB, obeclieueHHe ONTHUMalbHOIO
HafnpaBlieHUst M 00beMBl 3HeprocbepexeHns B YKpauHe, pexHMa IKCILTyaTalH.
HoTeHL AN pasBUTHS BO30OHOBIAEMBIX u O¢dekTHBHEIMH  ABNAIOTCA  TaKWe HWHXKCHEPHBIC
HeTpaauLIMOHHBIX HUCTOYHUKOB B VYkpaune. CHCTEMBI IHeprooGecriedeH s, B COCTaB KOTOPBIX BXOIAT
HlrpokomacitabHOMY HCTIONTB30BAHHIO TaKuX TEIUIOBBIE  HACOCHI, TETJIOBBIE  AKKyMYJISTOPHL,
NPUPOAHEIX  pPECYPCOB  CHOCOOCTBYET — TEXHUKO- rexviokonnektopa [13,16] HaznaueHue Takux CHCTEM
S5KOHOMHUYECKOE  COBEpILIEHCTBOBAHME  MHXKEHEPHBIX IHeproobecricueHUs] — CO3OaHMEe W IONAep)KaHHe
CUCTEM  D3Heproo0ecHedeHWs  MUKpOKIHNMAaTa  H koMOPTHBIX YCTOBUM B TIOMelleHHMH Tipu 000
KOM(OPTHBIX YCIIOBMIA is moTpedbutens [12, 14, 15]. Hapy:KHOH Temmeparype. OnpefencHHE ONTAMAaIBHOIO
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COCTaBa TAKUX YCTAHOBOK sIBNAETCS Mpodnemoit, koTopas
Ha JaHHbIH MOMEHT ellie He pellleHa B TIONHOH Mepe.

AHAJTH3 NOC/IEAHNX HCCJTEXOBAHNA 1 MyGauKanmii,
rae 3a/0KeHbl OCHOBBI pellieHus JaHHOMH NpodJiembl,
HAa KOTOpbie onMpaeTcs aBTop.

B Hacrosmee Bpems paspabotaHo ¥ ¢yHKUHOHUPYET
GoIbIIoe KOMMYECTBO CHCTEM 3HEeproobeciieueHHs, B
COCTaB KOTOPBIX BXOIAT ITOACHUCTEMBI TpeoOpa3oBaHus

IHEPIUM ANKRTEPHATURHEIX UCTOUHUKOR. ITU CHCTEME!
HUCTIONB3YIOTCA  [Jisg  pPa3IMvHBIX 00BEKTOB M HMENT
pasJInYHoe CXCMAaTHUICCKOC pemenne n COCTaB

KOHCTPYKTHBHBIX 3JeMeHTOB. Tak, Hanpumep, B [3]
HpencTarieHbl CUCTEMBI 3HeproobecneyeHns, B COCTaB
KOTOPBIX BXOJAT TEMIOBBIE aKKYMYJIATOPBI, MOACHCTEMA
resdoTennocHabxkeHus M T.4. Takolt cocTaB cHCTeMbl
3HeproobecneYeHHs OaeT BO3MOXHOCTE UOBBICHUTD
3¢ eKTUBHOCTb WCMONb30BAHUA COJHEYHOH JHEprun
MyTeM  COrNIACOBAaHHMsl  PEKUMOB  BbIpabOTKM |
notpebneHus TETIOROH  3HEPIHH. IpoBexneHo
0BOCHOBaHHE HETeCO00pa3HOCTH NyOIHPYIONINX CUCTEM
B BUJC TPAJMIIHOHHBIX HCTOYHHUKOB JHEPruu (Harpumep,
BHEIIMKOBOH 3JIeKTpo3Heprueit). B Takux cuctemax
sHeproobecrneveHns TMPeaycMaTPUBAIOTCA  pa3HyHEIe
peXUMB! (PYHKIHOHUPOBAHHS.

Hcnonb3oBanue KOMOWHUPOBAHHBIX CHCTEM
TeITocHabXeHns (HarpuMmep, KOTed Ha OpraHuuecKoM
TOTUIMBE WIH 3JIEKTPHUECKUI M TelHOoCHCTeMa) JaeT
BO3MOKHOCTh 3KoHOoMUTh 0T 40% 10 80 %
OpraH{YecKoro TOIUIMBA B rof (B 3aBHCUMOCTH OT
pexkuma paborsl cucteMsl) [7]. TlpoBedeHHBbI aHaMU3
MO3BOJIsIET  C/ENaTh BBLIBOA O  LEAeCO00Pa3HOCTH
TIPUMEHEeHUs]  TeTUIOBBIX  aKKyMYJIATOPOB  Kak B
TPaOMLMOHHBIX CHCTEMaxX TemnnocHabXeHus, Tak U B
CHCTeMax COJTHeUHOro TeruiocHadXkeHns. B koneuHoM
CYeTe, 3TO TO3BOJMT HOBBICHTL 3(p(EKTUBHOCTE PaboTHI
KOTIa M CHM3UTH NOTpedlieHne opraHHyecKoro TOIIMBa,
COTJIACOBATh PeKMMBI BEIpAOOTKH ¥ TIOTpeONeHHs Tema,
a TaKkKe YMEHBIINTL KOJMYECTBO BEIOPOCOB MAPHHUKOBBIX
ra3oR B OKPYXAMOIIYI0 cpely.

B [11] nokazaHo, 9t0 Haguuve O3(PpdekTHBHOTO
CE30HHOTO TeMJIOBOr0 aKKyMyJIATOPa, COOTHOIIEHHE
JOJH CONTHEYHOTO W TeoTepMallbHOTO Terula SBISFOTCA

ompenessIOIMMKA  (hakTOpaMU  CTOMMOCTH M CpOKa
oKynaemMocty rpoekrta. [lpusuun  paboTbl  Takoi
CHCTEMBI OCHOBAaH Ha MWCMOJb30BAHMM  CONHEUHO
JHEPrMM M TeOTepMalbHOTO Tea JAJi1  OTOIJIEHHA
30aHu. ST

Jlns pacuerta SKOHOMHYECKHX nokasaresnei
cocTaBjieHa VHXKeHepHas Moaenb CHCTEMBI,

OMUCHIBaKOIIasi OCHOBHBIC paﬁo‘me MPOLECChI:
NoayvueHue COJHEYHOro Teria ¢ IOMOUILIO

TeTHOKOJIIEKTOPOB;
— XpaHeHWe Tera B  CE30HHOM  TETIOBOM
AKKYMYJIATOPE;

—~ BBIEMKA HAKOWIEHHOrO CONHEYHOro  Terna
TEIUIOBBIM ~ HACOCOM M3 CE30HHOTO  TEIUIOBOT,"
aKKyMysTOpa; R

— BbIEMKa TETUJTOBBIM HACOCOM HHM3KONOTEHLIHAJIBHOTO

TCHIA K3 OKPYXKarlwero rpyHta Hocjiae OXAaXKIACHUS
CE30HHOTO TCIITOBOI0 aKKyMyasATOp4d.

ISSN 2415-7031

Jlns pacuera XapaKTepUCTHK CHCTEMBI UCTIONB3YIOTCA
WHXKCHEPHBIE  METO[bl, OCHOBaHHblE Ha 0a30BBIX
(U3UYECKHX  3ABHCHMOCTSX M JKCIEPHMEHTATbHbBIX
JNAHHLIX 10 OTACALHBIM IapaMeTpaM. TOHHOCTh TakWX
pacyeToB  TIO3BONAET  TMPOBOAWTL  MpPEOIpOSKTHBIN
TEXHUKO-DKOHOMUYECKUIT aHav3 CHCTEM
TerIocHa0KeHNS.

JI1s1 OlleHKH SKOHOMMYECKUX TTOKa3aTesaell CUCTEMBI
TennocHabkeHUs feHuM  0anaHCcOBERIN  MeToq
pacuera SHEPTeTHYECKMX ITOTOKOB MEX[Y OCHOBHBIMH
(hYHKUHOHATEHBIMH DIIEMEHTAMH Ha TPOTHKEHNH Ioja.

opuy
p

B xayecTBe KOMIIJIEKCHOM OLIGHKW CTOMMOCTH
TEIJI0BON SHEpruu TNIPUMEHNM noKa3arteiib,
y‘IMTbIBa}OH_lPIf;l SKCIUlyaTalMOHHBIE W KallUTalbHbIC
3aTpaTbl s CUCTEMBI TenaocHabxeHns.

O6o3HaueHa uenecoo6pa3ﬂocn> NpUMEHEHHNA

COJIHEYHBIX KOJIJIEKTOPOB B TaHAEMEe C KOMTIPECCOPHbIM
TPYHTOBBIM TETUIOBBIM HACOCOM, CE30HHBIM I'PYHTOBBIM
TEIJIOBBIM aKKyMynsTopamy. anbHelillee yBenuueHue
O COJHEUHOTO Temna OrpaHu4yHuBaeTca  obmie
TETIOEMKOCTBIO CE30HHOTO akKymynsatopa. [loxasaHo,
9T0 B ciydae HEHHTEHCHBHOFO  HCMONB30BAHUS
COTHEUHOTO  Tema, TeJIHOKOINEKTOPEl  TOJNBKO
YXYOIHAIOT 3KOHOMUKY ¥ 3(ipekTHBHee 0O0XOIOMUTHCH
TOJABKO  TPYHTOBBIM  TEIUIOBEIM ~ HAcocoM,  Kak
WUCTOUHUKOM TeTlIa.

OnHako B JaHHOM MOAXOJE HEe pPaccMaTpUBalINCh
BAMAHME OCODEHHOCTeH B3aUMONGHCTBMA TIOICHCTEM
(Hanpumep, TakMX TIOACHCTEM Kak JHEProakTUBHbIE
orpakIeHWs, TEIUIOBOI HacoC, TEINIOBON aKKyMyJATop H
ap., T.e. TOACUCTEM  MpeoOpa3oBaHMsi  3HEPruM
anbTepHATHBHBIX  WCTOYHMKOB) HAa  KOMIOHOBKY
WHHOBALMOHHBIX CUCTEM 3Heproobecneyenns.

®opmyanposka nejeil  craTbM  (MOCTaHOBKa
3aganns). Crcrembl 3HeprooGecriedeHusi, B KOTOPBIX
UCTIONB3YeTC 3HEPrHs CONHEYHOTO W3IYYEHHS, TEIIo
BEHTWILMOHHBIX cBpocoB M T, T.e. JHEprus
albTEPHATUBHBIX UCTOUHUKOB, ABJIAIOTCA
MHOTOKOMIIOHEHTHBIMU TEXHHYIECKH CITOXHBIMHA
cuctemMamM.  OTH  CHCTeMbI  3HeproobecreveHus
ABIAIOTCA COBOKYITHOCTBIO TMOACHCTEM M 3NEMEHTOR.
Tlpy 5ToM TNPOMCXOAWT B3auMOIeNCTBME Ha pPa3HBIX
YPOBHAX, T.€. KAK MEXIY OTACABHBIMM 3JIeMEHTaM¥ H
NOJCUCTEMaMM, TaK ¥ C BHELTHEH cpeno.

Ilpy npoexTHpOoBaHHMM WMHHOBALUMOHHON CHUCTEMBI
sHeproodecrievyeHus B [6] paccMaTpHBaeTCs HOAX0M, NPH
KOTOPOM HOCHeA0BaTENLHO MPOBOINTCA CPABHUTENbHBIH
aHanu3 BapWaHTOB WCIOJHEHUs TakuX cucteM. B
COOTBETCTBHHU ¢ [4,9] A5 poekTUpyemMoii CUCTEMBI 3TOT
mpoliece npeacTasigeT co0oi cneqyiomye 3Tamnsl;

— IEKOMTIO3NLIAA 3aJa4d TIPOEKTHUPOBAaHHSA CHCTEMBI
TEeMIOcHa0XKeHWs, B KOTOPOM WCIIONB3YeTcs BHeprus
ABTEPHATUBHBIX HMCTOYHWKOB. [Ipy 3TOM OCHOBHBIM
ABIIAETCA ONpelelieHHe OCHOBHBIX KPUTEPUEB OLCHKM
3¢ eKTHBHOCTH (YHKLIMOHMPOBAHHS TaKO# CUCTEMBI,
i FNIOC/EIORATENLHONO  arpeTUpPOBaHKs  ONMMCAHMH

- CHETEMBI, . NIPEJICTABASCMBIX B BMIC Mogenell ofnmka

mopenei
npu

00BEKTOB "HIPOEKTUPOBAHUS
(YHKHMOHUPOBARNA CIIOM(HOM

u
CUCTCMBI
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HEKOMITO3ULMH; CO3/IaHHUs UepapXyuyl OTIMCAHUS CHCTEMBI

3HeprooBecneuents 1 NPOLIECCA ¢ PYHKUMOHUPOBAHUA;
— MOCTPOEHMA MCpapXM4YecKoll CTPYKTYphl 3aiay
TPOEKTHPOBAHUA ~ CHCTEMBI
OCHOBE pa3paBOTKH HepapXHH ee OMUCAHHH; :
— pa3paBoTKH MTepalMOHPBIX MPOLEAYP NMPOBEPKH H
YTOUHEHUS peIleHHi, ]
MepapXMueckuX  YPOBHAX

pemecHud 3amavy

Lensio TaHHOTO UCCTIeTOBAHMS ABNSSTCA
OTIpelieNIcHHe  HEKOTOPBIX  TEXHMKO-3KOHOMHUECKHX
KpPUTEPUEB TIO3BOJNISIOLIMX TIPOBECTH  HEpPapXUuecKylo
AEKOMITO3ULIUIO npoexTupyemoi CHCTEMB!
3npeproodecriedeHs, B KOTOPOH HCMONb3YeTCd 3HEPTHA
aJIbTEpPHATUBHBIX HCTOYHHKOB.

H3noxkeHne 0CHOBHOTO MaTepHaJjia HCCIEAOBAHUSA
¢ MOJHBIM 00OCHOBAHHEM MNOJYYEHHBIX HAYYHBIX

pe3yJIbTaTOB.

Hns onpeneneHns s exTHBHOCTH
(YHKUMOHMPOBaHUA  BBHIOPaHHBIX  KOMIIOHOBKM W
COYETaHWs KOHCTPYKTHBHBIX 31€MEHTOB B CHCTEME
3Heproodecredennss HeoOXoguMo OOO3HAUMTH  PAX
HoKasaTesie, XapaKTepH3YIOIIMX  KauecTBEHHBIE M
KOITMIECTBEHHbIE acHeKThI reHepHpOBaHHA,
npeoOpa3oBaHus, IepepacnipeleneHus, MoTpebneHus u
ap. [lTlocrammseMoit  motpebGutento  TeryioBod W
3MEKTPHYECKON IHEPTHH.

[lpoBeneHHBle  HCCAEAOBAHMA  TOKA3amH,  YTO
UCTIONb30BAaHWE KpHTepueB Tuma  «3ddekTHBHOCTD-
3aTpaThl», KOTOpbI  paccMoTpeH B [6]. mnpm
NPOEKTHPOBAHUH CHCTEMBI 3HeproodecrnedeHn,
WCTIONB3YIONIEH IHEPTUI0 albTePHATUBHBIX MCTOYHHKOB
uenecoobpa3Ho.  IJTOT  Kputepuit  uenecoobpazHo

NPUMEHSITh TIPH NMPOBEIEHNH CPABHUTENBHOTO TEXHHKO-
SKOHOMHYECKOT0 aHANIM3a aJbTepHATHMBHEIX BapHaHTOB
MHHOBAIMOHHBIX CHCTEM 3HeproobecrieyeHns.

Hcnons3oBanne @HHOTO KPUTEPHUS MOXKHO HCXOLS
n3:

— MHHAMM3aLMH 3aTpaT Ha BEIMONHEHNE TpeOOBaHMH
K 3(pbdexKTHBHOCTH  KOHCTPYHpYeMOH  CHCTEMBI
3HEPTo00eCHEUEHH, NPEABIBISEMBIX TOTPEOHTEIIEM.
Jlas 3Toro mpeanaraeTcsi UCMONB30BATE TAK HA3bIBAGMBIN
KPUTEpHil ONTHMH3ALMH CMECH HapsHoB CpENCTB WIH
ONMTHMH3ALNA Pa3AeneHus PECYPCOB.

— Makcumuzaluyei ueneBoi sdexTuBHOCTH
CUCTEMBI 3HeproodecrneyeHns B pamkax (PMKCHPOBAaHHBIX
33TpaT Ha BBINOJHEeHMe oNepaunil. Onpenensercs
KpUTEPHEM  ONTHMHM3aUMM OG/MKa CHCTeMBl TIpH
pEIICHWH 3a/au NPOEKTHPOBAHUA HA PAHHWX CTaluAX
(1.

Takum obpazom, B 3agade NpOEKTHPOBAHUS CHCTEM

3Hepr006ecneqeﬁm C HCHOJB30BAHUEM JHEPTUH
AJIBTEPHAaTUBHBIX  UCTOYHWKOB, TIpH  ONPECHEIICHHBIX
TnoTp eburenem YPOBHEM JHEepro3arpar, MOXHO

00ycnoBUTL ee OOJIMK, KOTOPBIN BKJIOYAET CTPYKTYPY
AOCTPOEHNss S€S M YpPOBEHh JHEPTOreHEpPHPOBAHMS
TOACKHCTEM Y=(Y1,Y2,-...Yj. ... Y1) Kak:

NOJIYJacMbIX Ha pPa3THYHBIX.

SHeprooOecrieueHns Ha .
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T: [ ( Arg ,,[max cex yes min ez ver r
W o(v,s,u.,z, vy z),g(x)< g°"

Y., SoCx,s,2) g(x)y= 2 g ,(x;)X;
N i=1

% ,(x,0 <0} je .. 7%

1€ Y=(¥1, Y.+ ..Yj-...Ys) — BEKTOp SHEPTOTEHEPUPYIOIIHX
XapaKTepUCTUK CHCTEeMBL pa3MepHoCTH

m :ij,j=l,.....l;

¥j — BEKTOP IHEPTOTEHEPUPYIOMINX XAPAaKTEPUCTHK |-
W MOACUCTEMBI, BXONANIEH B COCTABR paccMaTpHUBaEMOM
CHCTEMBI, Pa3MEPHOCTH mj;

X=(x, X2+ . ..Xjy- .. X]) — BEKTOD MOJICHCTEMEI
pasMepHOCTH n = Z”/ =L...J;
Xj ~ BEKTOp  KOHCTPYKTMBHBIX  HapamMeTpoB  j-H

NIOACHUCTEMBI B COCTaBE PACCMaTpHBAEMON CHUCTEMBI
PasMEPHOCTH Nj;

S — BEKTOp, OHpeeIIomMH CTPYKTYPY
paccMaTpUBAaEMOH CHCTEMBI, B TOM YMCIIE THITBI KaXJ0H
M3 JIOACHCTEM W HX YHCIO, a TaKKE OpraHu3aluio
yTIpaBIIeHUS 3TUMH TIOACHCTEMaMU;

U — BEKTOP, ONHCBIBAIOILNK yIIpaBlieHUe UITA TAKTHKY
MOBEIEHUS CHCTEMEI B TipoLiecce (JyHKLIHOHHPOBAHS,

Z, V—BEKTOpPbl YCIOBHHA MPUMEHEHUSI CHUCTEMbI,
omnpesiensieMble BHEMIHEH cpeloli, B KayeCcTBe OIHOH M3
COCTABJIIIOWMX MOXET BBICTYHATh CTOPOHA, MMerouias
IPOTHBOMNONOKHbIE paccMaTtpuBaeMoi cHucTeMe
MHTEPECH, DTH BEKTOPbl 3aJAI0T  COOTBETCTBEHHO
XapaKTepUCTHUKH M TaKTHKY JeicTBUA BHeuwHeHl g
CUCTEMBI CTOPOHEI;

Z — MHOXECTBO YCIOBUH TIIpUMEHEHHMs CHCTEMBbI,
3a/1aBaemMoe B TpeGOoBaHUIX K YPOBHIO
SHEPrOTeHEpHUPOBAHM K CHCTeMe U Oonpejensiollee
XapaKTePUCTHKHM BHELIHEH U1 CHCTEMBI CTOPOHBI;

W — mokazarens addexTHBHOCTH
(GyHKUMOHHMPOBAHNS  PAacCMATpMBAEMON  CHCTEMB B
LENOM;

g —rokasaTenk  3aTpaT, BBIIEMAEMBIX Ha  j-10
MOACHCTEMY B COCTaBe CHCTEMBL;

X — MHOKECTBO ~ [OMYCTHMBIX  KOHCTPYKTHBHBIX
pelieHnil,  ompemenseMoe  BO3MOXKHOCTAMH — HX
peanu3auny, BBIPaKEHHBIX COOTHOUIEHMSIMM THIA
(x))=<0;

g* — ycraHaBnupaemMoe B TpeOOBaHMSIX K YPOBHIO
9HEPrOreHepHPOBaHUsA OrPaHVYEHME HAa TIOKa3aTellb

3aTpar.

Hns OITTAMU3aLIH cocTrasa CUCTEMBI
3HeproodecricucHus, UCTIONB3YIOIeH 3HEPIHIO
anbTePHATHBHEIX HCTOYHUKOB apegnaraeTcs
UCTIONL30BATE TPEXYPOBHEBYID CHCTEMY Mojeieil. B
3TOM CITyJae:

—Ha IEpPBOM  YPOBHE OIPEHENAOTCT  MOJENH
dopmupoBanns  o0mMKa  OTAENBHBEIX  TTOICUCTEM

WHHOBALIMOHHOM cHcTeMBl 3Heproodectiedenns. OHH
OMNUCHIBAIOTCS COOTHOWEHUAMH: Yi=f(x, s, Z) u g=gi(x)).

— Ha BTOPOM YpPOBHE HCTIONb3YIOTCS OMepalyoHHas
Mofiefb OLEHKH 3ddekTHBHOCTH (HYHKUMOHHPOBAHUA
cuctempl W=W(y,u,z,v) u mogfens 3arpat g=xgi(x;),
J=L,.....J. O Mopenu onwcbiBaOT PYHKLUMOHHPOBaHWE
CHCTEMBI B LIEJIOM.
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—Ha  TpeTbeM METOIb!
ONTTHMM3ALMMN.

Tlon 3 PEeKTUBHOCTEIO CHCTEMEI
3HeproofecriedeHysi, B KOTOPOM HCIOMb3yeTcs 3HEPrus
aNbTCPHATHBHEIX ~ HCTOYHWKOB,  [OHUMAaeTcs  ee
CrI0cOGHOCTh TEHEPUPOBATE TaKOE KOMUIECTBO TEMIOBOH
U 3IEKTPHUYECKOH DHEpPTHM, KOTOpOE  TO3BOJIHT
YIOBIETBOPUTE HOTPEOHOCTH NOTPeOHTENS.

Crenyio pexoMeHIAIMsSM NPeNCcTARTEHHRIM [6]
UCTIONB30BATh CKANSIPHBIA  [10Ka3aTelib B Ka4eCTBE
KpuTepus 3(QeKTUBHOCTH. MOXHO HCIIONB30BATE Tak
Ha3bIBAaCMblil, rapaHTUPYIOWNH MOAXOL, NPH KOTOPOM
TpebyeTcsl HalfTh BapHMaHT CUCTeMBI, obecrieunBaroluil
MaKCHMYyM addexTUBHOCTH upu Hanbosee
HeOmaronpHATHBIX ycinoBusx (kpurepua Banena) [1]. K
TAKUM YCJIOBHSM B HalleM Clyd4ae MOXKHO OTHECTH
HeOnaronpusATHEIE KJIUMATUYECKUE YCIOBHA, THMKOBbIE
Harpy3ky ¥ T.10.

IIp¥ IpOeKTUPOBAHHUH CHCTEMBI SHEPro0decIedeH s,
B KOTOPBIX HCMOJIB3YIOTCA ajJbTEePHATUBHBIE HCTOYHUKH
3HEPruy, HMEIOTCA JKECTKHe OFpaHHueHHs Ha 110Ka3aTesb
3aTpatr. DTOT IOKa3aTenb W3MepseTcd B CTOMMOCTHOM
WIN  PecypcHOM BblpakkeHnu. [Ipm  onpenenesHnn
KpHTepHeB THIA «3(DDEeKTHBHOCTL-3aTPATED) MOKa3aTenb
3aTpaT LenecooBpa3Ho UCTIONB30BaTh B BUJE CKalipHOH
BEJTYMHEL.

IIpy MpOTHO3UPOBAHWH COCTaBA M OONHKa CHCTEMEI
3Heproo0ecreyeHlss C  HCHOMB30BAHMEM  JHEPruu
anbTepPHATUBHBIX HUCTOYHHKOB uenecooOpazHo
HCTIONB30BATh [10KazaTells 3arpar. JTOT MOKasaTelb
UCNONb3YEMbIH B MeTO#aX MAeKOMIIO3HLMM  HOCHT
aJAAMTUBHBIX XapakTep. Hamprmep, ecnu B KauecTee
rokasaTellsl 3aTpaT NPUHUMAETCA CTOUMOCTL CHUCTEMBbI
JHeproobecneyeHns, TO OHa  CKJIaAbIBAaeTCA U3
CTOMMOCTE 3HEPrOaKTHBHBIX OrpaJeHUH (OCHOBHOTO
3JIeMeHTa TpeoOpa3OBaHUs COJHEYHOTO W3NYYEHHS B
TEIIOBYIO 3HEPTHIO, TeIIOBOro Hacoca (OCHOBHOTO

YpOBHE  HaXOAATCA

B I6]

a/ieMeHTa TIpeoGpasoBanns  IHEPTHH  OKpYXKatoulei
CpelB), TEIIOBOr0 aKKyMYJIATOPa W T.1L
OddexruBHOCTE  CHCTEMBI  HHEPTO00ECHEUCHUS,

KOTOpas sBIfETCH CIAMKHONW TEXHHUYECKOH CHCTEMOH B
pasHele TiepHopl rofia (XOJOJHOE BpeMs roja, TEeTnioe
BpeMs rojia 1 MepexXoHbiii nepros) pacCUUTHIBASTCS HA
OCHOBAHMH TEXHHYECKO-IKOHOMHYECKHMX XapaKTepHCTHK
BBILIE NIEPEUNCIICHHBIX €€ TIOCUCTEM.

B kauecTBe npHMepa TakMX XapaKTepUCTUK MOTYT
seicTynath  KIIJI  mpeobGpazoBaHus  CONHEYHOrO
W3JTy4eHMsi JHEPTOAKTUBHBIMHU OrpaKACHUAMM, CTENEHb
npeoOpazoBaHys TEIIOBOrO Hacoca ¥ T. 4.

Beenem mnpennonoxenne [1] o ToMm, 4To KpuTepuit
s¢dexTHBHOCTH w YIIOBIETBOPAET YCIOBHIO
MOHOTOHHOCTH:

Wl x2eX:y (x! s2)2(x%52)j=1..J

:>W(xl,s,u,z,v)ZW(x LS, U, Z,V)

N3 0]

M

BBIpXKCHNA CJIenyeT, HTO  TE€XHMKO-

SKOHOMMWUYECKHE XapaKTEPHUCTHKA TIOACHCTEM CHCTEMH
IHEPTUH -:
nipu

sHeproofecneyeHnus ¢  HCIIONL30BAHHEM
IBTEPHATUBHBIX ~ MCTOYHHKOB  ONPENENISOTCS
3aJaHHBIX YCIIOBMAX TIpUMEHeHHA 2z, CIPYKTYpohl

MOCTPOCHHUA CUCTEMbl S W BEKTOPOM KOHCTPYKTHBHBIX
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napamMeTpoB X, OHMCBIBAIOLIMX OOJIHK  CHCTEMBIL.
CTpyKTypa ROCTPOGHMA CHCTEMbI XapakTepuzyeTr Tur,
COCTaB M KOMIIOHOBKY OCHOBHBIX TIOJCHCTEM CHCTEMbI
3HEproodecTiedeHNs] M OTHMCHIBAET WX KayeCTBEHHO.
KOHCTpYKTHBHBIE NapaMeTphl TOACHCTEM OIpPeJIENsioT
KOHCTPYKLMIO B 1IEJIOM W €€ 3JIEMEHTHI KOJIMYeCTBEHHO,
CTpyKTypHass cXeMa W KOHCTPYKTUBHBIE MapaMeTphl
TIOJICUCTEM SIBIISIIOTC OCHOBOH Uil HaXOXKAEHHUs WX
TEXHUUYECKUX XAPAKTEPUCTUK W NOKa3aTens 3arpar. B
TIpesyiaraeMoli  MeTOOMKE  OHH  PaCcCHHTHIBAIOTCH
HE3aBHCHMBIMM OT YCJIOBHH NpuMeHenns [1,6].

Cymectsyer [1] ABa noaxoja K aHalnn3y NocTpoeHus
M (yHKLMOHMpPOBAaHMA CHCTEM O3HeproobecrnedeHus ¢
MCTOJIB30BaHHEM 3HEprun aJbTEPHATUBHBIX
UCTOUHMKOB. [lepBbIii MOOXOA OCHOBAH Ha NMPOBENCHHN
aHanm3a Mo KpUTEpHIO «3((EKTMBHOCTL-3aTPaThl», a
BTOPOl — OHMpAeTCs Ha CUCTEMY «IUTaHUPOBaHUE,
TIpOrpaMMHUpOBaHHE, (vHaHCHpOBaHUE» (PPBS).
[MepBriit noaxox naubonee HIMPOKO HCIONbL3YETCS B
SKOHOMHYEeCKOM uccnegoBanuu [1,6]. B cooTBercTBUH
CO BTOPBIM IMOJXOLOM PELICHNS OTHOCHTENBHO CHCTEMEI
3HeproobecriedeBlss  JOLKHBI  TNIPUHAMATBCA  Ha
[POTSHKEHMU  BCEX  CTagMil  CYUIECTBOBaHMA  OTOH
cucteMbl. llenecoobpasHocTs peanmM3auyy  pa3iuuyHBIX
BapWaHTOB,  TIOJNY4aeéMBbIX B XOOde  pelleHus,
onpenensercas  dPQEKTHBHOCTh  3aTpaT B  TeueHHe
JUTITENIBHOFO NIepHOAA BPEMEHH.

B cOoOTBETCTBMHM C MEPBBIM IIOAXOAOM MNPUHATO
paznnyath JiBe GopMbI KpuTepns THna «3¢dexTHBHOCTD
— 3aTpath!»: 0600LLEHHYIO U KOHKPETHYIO.

Tlpn npoekTpoBaHuM CHCTEMBI SHeproobecriedeHus,
B KOTOPOH HCIOJB3YETCd 3SHEprHs albTepHATHBHBIX
WCTOYHMKOB, MWCMOAB30BaHMe 000OMIEHHOH QopMbl
KpuTepys He Lenaecoobpa3no. Takas dopma Kputepus He
YHUTHIBAET OCOOCHHOCTH paccMaTpNBAeMOi CUCTEMbI, ee
KOHKPETHOM CTPYKTYPHI.

OtrocutensHad ¢opMa 000GIIEHHOTO KpHTEepHs
«atdexTuBHOCTR-3aTpaTE» KMMeeT BHA Cr=W/C, rme
appextmerocts W u C 3atpatel [1]. Tipw sToM
XapakTepu3yeTcs BHIT0Ja, TPHXOMALIASCH Ha eOUHWILY
W3PacXOIOBaHHEIX PECYPCOB.

JIOCTOMHCTBAMM TaKOTO KPHUTEPHS SBISIOTCA:

— NpOCTOTA,

— BO3MOXHOCTb 3a7]aHns 3HadeHnit W u C B pasHBIX
eAMHNLAX,

— BO3MOXHOCTb OLEHKH KadyecTBa NPOEKTUPYEMOR
CHCTEMBI  3HeproobecnedeHMss B OTHOCHMTENILHEBIX
eIMHULIAX,

— BO3MOXKHOCTb y4€Ta BJIMSHHA TapaMerpos caMoil
CHCTEMBI ¥ MapaMeTPOB CPE/ibl HA 3HAUEHHNA KpUTEpUs.

OpHako UCMO/ib30BaTh Takyld ¢opMy KpuTepus
BO3MOXXHO TONLKO TIPH HalM4YMM MHQOpMaIlMK O

JONYyCTUMOM BEJIMIMHE pecypcos CHCTEMBI
aHeproobecniedenus. A  yCTpaHeHMs  HaHHOTO
‘HENOCTATKa B COOTBETCTBMM ¢ [1] NIpUMeEHSIeTCA
‘,Bnénéﬁilc BEJIHYHHEI TpeGyeMoro YPOBHS
addextBHocT W* U orpannuenns suna W>W*, Jlng
YCTpaHeHiis - TaKOTO  HEJNOCTATKA, KaK  CHIDKCHHMe
cronmocti C 1o ypoBHA,  KOTOPbIH  nenaet

HELENECO0OPa3HEIM NPAKTHYECKOE NpPUMEHEHHe Taxoil
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cuctembl (C—0), BBOZMTCS OrpaHHYEHWEe BeNHUUHY
3aTpaT Ha CO3[aHWe CHCTeMbl 3HeprooOecriedenus, B
KOTOpPOfi B KayecTBe OCHOBHOFO JHEPTOHOCHTEJIA
BBICTYNAET 3Heprus

JOTYCTUMas BENMYHMHA NIOKa3aTens 3aTpar. .. -
PasHoctHas  Qopma . 0000MIEHHOTO  KpHTEpHS
sannceiBaeTcas B Buge Cr=W-C. Ona XapaktepHayer
KauecTBO CHCTEMEI YHEpProreHepUporanHus Gex RBeICHUS
orpaHudeHnit. OgHaKko NpH  ee  HCIOMb3OBaHHU
BO3HUKaeT HeoOxomuMocts u3Mepenus W u C B
OIMHAKOBBIX €IWHHULIAX, HATIPUMED B JIEHEKHBIX.

Jas  onpenenenms  sddexTHBHOCTH  CO3/IAHHOM
MHHOBALOHHOM CHCTEMbl 9HEproodeccYeHus
HE0OX0/IMMO YETKO ONpPEeAeNuTs TT0Ka3aTeNu (KpUTepHn )
OLIEHKH YpOBHA TIOJTHOTHI pauMoHANIBLHOTO
UCMONB30BAHUSA  KOMIUIEKTYIOLIMX  aflemeHToB.  HXx
paspaboTka cBszaHa ¢  HEOOXOAMMOCTHIO  yueTa
Gonpmoro  odbeMa  WHQoOpMalMM,  B3aUMOCBs3eH,
KOTOpble BO3HHKAIOT MEXKAY KOMIOHEHTaMH CHCTEMBI
3HEproobecneieHms COOPYKEHHH, TO ecThb
WHXCHEPHBIMH CHCTEMaMH, KOHCTPYKLMSIMHU
COOPYKEHHA.

Tak, HanpuMmep, 1713 SHEPrOaKTHBHBIX OrpaxICHHH,
KOTOPBIE BXOIAT B COCTAR CHCTEMBI SHEProoGecieueHus,
KaK 2JIeMeHT Npeobpa3oBaHHsA IHEPTHH JIbTePHATHBHBIX

HCTOYHUKOB {conHeuHorO H3Ny4eHns, Temna
OKpykaromled cpeaet U Ap.), U omHOBpeMeHHO
(YHKLIMOHATIBHO ABNAETCA OrpaXkIAloLIUMHK
KOHCTPYKLUWAMH, BaXKHO  OMpenenuTb  MEXaHH3MbI
nepepactipeieleH1st 3HepPreTMYecKUx MOTOKOB, W WX
KOPPEKTHPOBKH.

Ilpennaraercs  METOHONOTMYeCKWM  NOAXOA, B
KOTOpOM 6a3oBoii ABJISETCA ciiexyromas
TI0CNIEI0BATENIBHOCTD ornepaupii: ofpeseneHne

HCXOJHBIX YCIJIOBHH MONETHPOBAHMA - EKOMIO3HLIMA -
nHpopManmonHoe obecrieueHNe - CHHTE3 MOIENH -
TIpoBepKa aJeKBATHOCTH - yTouHeHHne (MIeHTH(hUKALMS)

MOEMH.  OJTO0  CroCOOCTBYET — ONPENeNeHHIO |
(opmMuporanmo KpUTEpHEB paumoHaIbHOTO
HCTONB30BaHMS IHEPrOAKTUBHBIX OTpaKICHUH,

TETIOBBIX HACOCOB M Ip.

Monysennas Metonnka 6asupyercs Ha TOM, YTO TIPU
NpOSKTUPOBAHNU CUCTEMBI MHHOBaLMOHHOM
3HEproreHepyupoBaHus:

- ycTaHaBIMBaroTcs (YHKLMOHANbHBIE CBSA3M C
YUETOM €e HazHatdeHNs,

- BBUIEJAIOTCH 0a30Bbie [PYIIbLL  3aBHCUMOCTEH,
OTpakaromuX ee CBOHCTBa (XapaKTepHCTHKH).

Tak, Hampumep, MOXKeET YYHTBIBATbCS MOILHOCTE
CHCTEMBI SHEPTOr'eHepHpPOBaHNA, KoTopas
XapakTepusyeTca MacmtadaMW TeHEpHpOBaHWA  ee
TNOACHCTEMEL -  Topsdero  BomocHaOkeHms, 32
onpeeneHHbI MPOMEXYTOK BPEMEHH.

s OLeHKH TIOJTHOTHI UCTIONB30BAHHUA
KOMILTEKTYIOIIMX 3JIEMEHTOB MHHOBALMOHHOM CHCTEMBI
3HEproodecHeYeHHs HCIONB3YIOTCA KPUTEPUH  OLICHKH
3pdekTHBHOCTH,  KOTOpble  ObIBAlOT  TEIUIOBBIE,

pecypcHble, KOHCTPYKUMOHHBIE, Ha1eKHOCTHEIE U Ap.

aNlbTEPHATHBHBIX . MCTOYHUKOB, .
BBOAUTCA orpanmdeHne Tuna C<C* . rge C* —
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OnpeneneHbl KpMTEPHM CBUIETENLCTBYIOT O TOM, 4TO
B3aHMOCBS3H, KOTOpble BO3HMKAIOT NPH 3KCIUyaTalumn
CHCTeMBI 3HeprooOecneyeH st OTpelenstoTCs:

- Ycnosmsamu  GYHKUMOHHPOBaHUA  (YpOBEHB
HNOCTYIJICHUS ~ COJIHEWHOM WHCONALMM, TeMIleparypa
OKpYKatoleit cpefibl, CKOPOCTh BETpa U Ip. ),

- TpeGoBanuamm nojp3oBaTeNieli K  TETLTOBOHR

SHepPTUM (TeMrieparypa ropsdeil BOIBI, TeMIiepaTypa
CUCTeMEI OTOTUIEHUS U Jip.).

Beisoasi. OnpeneneHo, 4yto IS NMPOBEACHUS TAKOH
paboThl enecoobpazHo CTPOWTH Mofeldb Ha OCHOBE
npopeneHus  aexkomnozuimu.  CormacHo HOBOT'O
MeTOIONOrHIeckoro noaxoja npeaaaraercs NpoBOINTh
IEeKOMIIO3ULMIO He A0 YPOBHS Ga3OBBIX COCTAaBIISIFOILMX
CHCTeMbl  3Heproobecnedenns M (QYHKLUMOHAJbHBIX
cBf3eil MeXly KOHCTPYKTMBHBIMM 3JIiEeMEHTaMM, a [0
yYpOBHS  B3auMocBs3zeli  BOZHMKAIOMME B CaMbIX
anemeHTax cucteMbl, K mpumepy, 3To 3HepreTmueckuie
TIOTOKH, BO3HHMKAIOUIHE TIPHU TOCTYTUICHUH CONHEUHOro
U3JYHeHNsT B MHOTO(YHKIIMOHAIBHLIX 3HEPrOakTHBHBIX

OrpaskIeHHAX.

Pian ¢hyHKuMOHANBHBIH cBs3ell auddepeHmpyercs
MEXKIYy MOACUCTEMaMH  HHHOBAUMOHHOH  CHCTEMEI
sHeproobecrneueHns. M3 TmipyHLIMTA  JEKOMIIO3MIMU

4eTKO BHOHO, YTO JIOCTOBEPHOCTH HH(opMammm o
COCTOSTHMH OOBEKTa Ha KaX/IOM YPOBHE OpTaHM3aLMH
3aBUCHT OT HAJIWYUS HHPOPMAIMK O COCETHUX YPOBHE.
CriesicTBMEM 3TOTO  MONOXKEHHA SABISAETCS TPHUHLMI
KOMIJIEKCHOTO HCIONB30BaHMsl Moaeneil W MeTonoB
KaXJI0TO  YPOBHs  OpraHM3alMM TPy pEelCHUH
JIMarHOCTHYECKMX 3a1a4. DTH KPUTEPUH CIIOCOOCTBYIOT
uesecoobpa3znoM BuiGopa MPOeKTHBIX pellenHyil, KoTopoe
MPOM3BOAMTCS MCX0zsd M3 oOuweid Mepbl TeXHUYECKOH

ajanTalid  COCTaBJIIOLIMX  3JEMEHTOB  CHCTEMBI
3HEproodecneYeHus, TaKHX, HanpuMmep, Kak
SHEPrOaKTUBHBIX  OTpaXACHMd,  TEIUIOBOH  Hacoc,

TEIIOBOM aKKYMYIATOP K GDYHKIMOHMPOBAHNIO B o0iLel
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