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O CTAHY I HEPCIIEKTHUB PO3BUTKY
EHEPITETUYHOI'O AHAJII3Y

B cmammi naoano oensio mepminonoeii, memoodis, yineu i 3a0au eHepeemuuHO20 AHANI3Y, A MAKOIC
MemoOUUHUX nioxo0ig 00 1020 SUKOHAMHA. Busnaueno npuuunu o0OMedHceHo20 3aCmOCY8aAHH eHePeemUYHO20
ananizy 6 Ykpaini: euxopucmanns 6anancosux mooenei oomexcene HeOOCMaAmHicmo CMAMUCMUYHUX OAHUX U000
MidicCeKmopHo20 6anancy, a aHarizy npoyecy — CKIaoOHiCmio po3paxynKogux mooenetl. 3anponoHo8ano Cmpykmypy
NOGHOI eHep2oEMHOCII. 3a3HA4eHO, WO NPU OYIHYI eHep2eMUYHUX GUMPAN HA IMINOPM eHep2opecypci6 i NpOOYKyii
HeoOXIOHO SUKOPUCTNOBYSAMU eHepeemUYHUL eKGIBaNeHm 6aNomu 3 8PAXYBAHHAM 6CIX HAOXOOMHCEHb BANIOMU.
Busnaueno, wo nodanbuiuii po3eumox eHepeemuyHo20 ananizy 3 3acmoCy8aHHAM NiOX00y «aHANi3 Npoyecyy
sumazae doonpayiosanhs 3anpononosanoi 6 cmanoapmi JCTY 3682-98 i T'OCT 30583-98 memoouku winaxom
PO3POOKU  A0EK8AMHUX — CHPOWYIOYUX NPURYUWEeHb | 3MEeHWEeHHS CKAAOHOCMI PO3DAXYHKOGUX —MoOeell.
Boockonanenns yiei memoouxku 003601ume nioguumuy epexmugHicms eHepeemuyH020 AHAI3y THBeCTUYIIHUX
NpPOeKmis, 306HIUHbOCKOHOMIYHUX 36 SI3Ki8, NJIAHI8 eKOHOMIUHO20 PO3BUMKY KPAiHU, (DYHKYIOHYE8AHHS eKOHOMIKU |
OKpeMUX BUPOOHUNUX NPOYECIB, A MAKOIC POSUUPUIMU chepu 3ACOCYBAHHA eHEPLEMUYHO20 AHANI3Y.

Knwowuoei cnoea: eHepreTWYHWH aHANIi3, TOBHI CHEPrOBUTPATH, MpPsSIMi CHEPrOBUTPATH, HENPsMi

E€HEpPrOBUTPATH, IIOBHA EHEPTOEMHICTh, OAaHCOBI MOJIEINI, aHAJI3 IPOLIECY.

Beryn

MeTou eHEepreTHYHOTO aHali3y HaOyJIM PO3BHUTKY 1 IIMPOKOTO 3acTOCYBaHHSA micist HadToBOi Kpusu 1973
POKy, X04a BOHHU OYyJIH BiZIoMi 330Bro A0 wi€l Kpu3u. OJHUM 3 3aCHOBHHKIB €HEPTETHYHOTO aHANI3Y, IK OKPEMOTO
HAYKOBOTO HANPSMKY JOCIHiIKeHb, € ykpaiHchkuil BueHnit C.A.Ilogommachkuit [1], sxwii mokasas, o Mparmto i
MaTepiaNbHy MiSIBHICTD JIOAWHW MOXHA PO3IISIAATH SIK BUTPATH CHEPrii, «pe3ylbTaToM SKHX € 301TbIICHHS
€HEepreTUYHOro OFOJDKETY CYCHIIbCTBaY. AHANOTIUHI i€l OyJio BHCIIOBIICHO B aHOHIMHI npati [2], Ky HayKOBIIi
Takox npunucytoTs nepy C.A.IlogommHCbKOTO.

B Incturyti 3aranshoi enepretuku HAH Ykpainu 0yio po3po06seno cranaapt [3, 4]. Leit crangapt O0yno
PO3pO0JIEHO 3 METOK BHU3HAYCHHS METOJIB PO3PAaXYHKY MOBHOI CHEPrOEMHOCTI BUPOOHMIITBA MPOIYKIIii, pOOIT i
mocayr (TIPIT). Ileii craHmapT BHKOPHUCTOBYEThCS CreHiamicTaMu I[HCTUTYTY Uil BH3HAYCHHS IOBHOL
€HEepProeMHOCTI HalOIIbIIl €HEPrOEMHUX BHIB MPOAYKII MPH BUKOHAHHI HAYKOBUX JOCIHIIKEHb Ta BUKOHAHHS
HAYKOBO-JIOCITiTHIX POOIT.

[Nomanpmmii po3BUTOK E€HEPreTHYHOTO aHalli3y BHMarae JIOONpPALIOBAHHS 3alpONIOHOBAHOI B CTaHAAPTI
METOJIMKH 3 METOI0 PO3IIMPEHHS HOTro 3aCTOCYBaHHs B NPAKTHIII €HepreTHdHoro aHamuisy. [Ipu npomy HeoOXigHO
BpaxyBaTH MDXHAPOJHHI J0CBIJ] 3aCTOCYBaHHS €HEPreTHYHOTO aHaJli3y, HAKONIMYEHHH 3a Jac, 110 IPOUIIIOB ITiCIIs
BBEJICHHS B JIit0 cTaHAapTy - 1 cigast 1999 p. B po0OoTi HagaHO OIS TEPMIHOJIOTI Ta aHAII3 ICHYIOYHX METOIHIHIX
MiIXO/1iB 10 BU3HAYCHHS CKJIaJ0BUX MOBHOI eHeproemHocti ITPII.

TepMinu i BU3HAYeHHS

IcHye KilbKa BU3HAUCHb MOHATTS CHEPreTUYHWN aHai3 ab0 YUCTUH eHepreTuuHuil anamz [5]. 3a
BU3HAYCHHSIM aHTJIOMOBHOI BepCii €JIeKTPOHHOIO CIOBHUKA BiKirenis «eHepreTHYHMi aHaii3 - e MeTo]| 00Ky,
METOIO SIKOTO € 3HAXOJKEHHS 3arajibHOi CYMH €Hepril, He0OXiIHOT IJIst BChOTO )KUTTEBOTO IIUKIY MPOIYKTY». B [6]
€HEepPreTHYHUM aHalli30M HA3UBAEThCS «BH3HAYEHHS KUIBKOCTI €HEpril, BUTPaue€HOI Ha BUPOOHHUITBO IEBHOIO
MarepiaibHOro OJslara abo MocCiIyrd, Ha OCHOBI MPUHHATHX JOMOBIIEHOCTEH». Xo04a /IS MMO3HAYEHHS JOCIIKEHb
€KOHOMIYHUX CHCTEM EHEPreTHYHHMH METOJaMH 3 BHKOPUCTAHHSM EHEPreTHYHHX OJMHUIb AOLUIBHO Oyio O
BXXHMBaTH TEpMiH [7] €HEproeKOHOMIYHMH aHaii3. AJe, 3 OISy Ha YCTaleHICTh TEPMiHY, JUII HO3HAYECHHS
OKPECIICHOTO HANPSMKY JI0CIIJDKEHb POIIOHY€ETHCSI KOPUCTYBATHCS HAa3BOIO «CHEPTETUYHUH aHai3».

B [8] 3a3Havaerbcs, 10 €HEPreTUYHHUN aHalli3 HE € CHEPreTHYHO0 Teopiero BapTocTi. [Ipu npoMy rpomri
PO3IIISIAIOTECS K MOXIJHA BiJl IBOX OCHOBHHMX peCypciB - €Heprii i mpaii, a eHepris TPakTyeThcs SIK Te, IO
3abe3neuye sk HETeHTPOTIiI0, TaK 1 TEIUIO.

OCHOBHUMH KiJIbKICHUMH TTOKa3HUKAMH B €eHEPTETUIHOMY aHali3i € MOBHI €HEPTOBUTPATH HA BUPOOHHUIITBO
IIPII i moBHa eneproemuicts [1PII. [ToBHA eHEpProeMHICTh BU3HAYAETHCS SK BiTHOIICHHS TIOBHUX €HEPTOBUTPAT Ha
BupoOHuITBO IIPII 1o 06cariB BupoOHUITBAa. B CBOIO uepry moBHI eHeproBuTpaté Ha BHpoOHMITBO [IPII
BHU3HAYAEThCA SK CyMa GHEpPTOBHTPAT Ha BCIX eTamax BHUPOOHHIITBA, BKIIOYHO 3 AOOYBaHHAM, IEpepoOKOIO,
TPAHCHOPTYBaHHSM, 30€piraHHsIM BXiIHOI MPOAYKIIii CHPOBHHH 1 MaTepialliB, BAPOOHUIITBOM OCHOBHIX BHPOOHHU-
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qux (OHJIB, HA TEXHOJOTIYHI MPOIECH, Ha BiITBOPEHHS p0oO0Y0i CHIIM 1 HA 3aXHUCT HABKOJUITHHOTO TPUPOTHOTO
cepeoBUINA. Y BUINAJAKYy BHU3HAUCHHS ITOBHOI €HEPrOEMHOCTI OKPEeMHUX BHIIB HPOAYKLil (TakuX, sK Oynisii,
aBTOMOOLJTI TOIIIO) 10 MOBHUX €HEPrOBUTPAT BKIIFOUAIOTh TAKOXXK BUTPATH Ha €KCIUTyaTallilo i€l MPpOoTyKIIii.

B 3aranpHOMy BHIAAKy TIOBHI eHeproBuTrpatd Ha BupoOHuurBo I[IPIl mnoginstors Ha mnpsiMi, sKi
BUTPaYaroThCsl OE3MOCEPEeHFO0 B TEXHOJIOTIYHOMY Mpolieci, 1 HempsiMi. B iHO3eMHIN JiTeparypi, KpiM TepMiHy
HeNpsiMi CHEPrOBUTPATH, BUKOPHCTOBYIOTHCS TaK0XX TEPMIHH OpEUEBIICHI €HEProBUTpaTH abo BTIJIEHA EHepris
(embodied energy) [9, 10], akymynboBani [11], kymynboBani eneprosutpats [12, 13] i HaBiTh cipa eneprist [14]. B
JEeSKHUX BUIAIKax JI0 CKJIAy TOBHUX CHEPrOBUTPAT BKIIIOYAIOTHCS CHEPTOBUTPATH 32 Yac eKCIUTyaTamii IpOayKILii,
30Kpema, OyziBerns [ 15] Ta moBHI €HEeproBUTPATH Ha IEMOHTAX 1 YTHIII3aIli0 OyIiBels i o0IagHaHHs. Y BITIYM3HAHIN
JiTeparypi Uil MO3HAYCHHS MOBHUX €HEPTOBHUTPAT 3HAMIIUIA TaKOXX BUKOPUCTAHHS TEPMIHM MPUXOBaHA €HEPTis
[16], ckputi abo muHy1i eHeproButpatH [17] i «Hackpi3Hi eHeproButpatu» [18], o ix ckiamy B pi3HUX BHIAAKaX
3apaxoOBYIOTh HE BCi CHEPrOBHTPATH. B 3ameXHOCTI Bifl METH MOCTIIKCHb B HACKPI3HUX EHEPrOBUTpATAX
BPaxOBYIOThCSI CHEPTOBUTPATH B €KOHOMIIIi B IIiIoMy a00 B OKpeMOMY ii CeKTOpi, Ha MiIANpHUEMCTBI a00 HaBIiTh B
OKpEMOMY LIEXY.

3araspHi BUTpaTH eHeprii Ha BupoOHuiTBo [1PI1 Haliuacrinne Ha3uBalOTh MOBHUMHU eHeproBuTparami. Llei
TEPMiH BUKOPUCTOBYEThCS Takoxk B cranmaprax JCTY 3682-98 ta TOCT 30583-98. Bin BinmoBimae Ha3Bi M€l
BenmmunHu — «total energy» B aHIJIOMOBHHX JKepenax. IHOAI Ui MO3HAYCHHS MOBHHUX CHEPrOBUTPAT
BUKOPHCTOBYETHCSI TEPMiH 3arajbHa norpeda B eHeprii (gross energy requirement - GER), sika Bu3HauaeTbes sk
CyMa BCIX HEBIJJHOBIIIOBAaHUX CHEPreTHYHHUX PECYPCIB, IO CIIOKUBAIOTHCS MPH HAJaHHI TOBapy abo MOCIYrH, i
BUPQXAETHCS B CHEPIETUYHIX OANHMILIX Ha (Qi3MUHY OAMHHMIIO TOCTABICHOI NPOAYKIii abo mocmyru [19].

Takox Tepmin «embodied energy» B 3Ha4YeHHI TOBHUX CHEPrOBUTPAT MiATPUMYETHCS aHTJIOMOBHOIO BEPCI€I0
eIIEKTPOHHOTO CIIOBHHWKA Bikimenmis, B SKOMYy BiH BH3HAYaeThCS K «CyMa BCiel eHeprii, HEOOXimHOI s
BUPOOHUITBA OyIb-SKUX TOBapiB a00 IMOCIYT, IO PO3TJLINAETHCSA TaK, AKOM I eHepris Oyna BKIOUeHa abo
«BTUJICHa» B CaMOMY NpOIyKTi». Ha Ham morisin, Take BH3HAUYEHHS HEIOCTATHRO TOYHO BimoOpaxae (i3wdHi
npolLecH repeTBopeHHs eHeprii npu BupooHunTsi [1PI1, ockinbku eHeproBuTpaTH He «BTUTIOIOTHCs B [1PI1, a nure
BUKOPHCTOBYIOThCS IIPH iX BUpoOHHUITBI. KpiM TOTO, Take TIiyMaueHHs IOBHUX €HEPrOBUTPAT HEJOCTATHHO TOYHO
BiZloOpa)kae €KOHOMIYHI TNPOIEeCH, SKi BU3HAYAIOTh BEJIMYHMHY MOBHUX EHEPrOBUTPAT. AJDKE NPHU BH3HAUCHHI
MOBHUX CHEPrOBUTPAT 3a MOBHHUI JKUTTEBUN IUKJI BHPOOHMIITBA I BHKOPUCTaHHSA MPOAYKIII H0 iX CKJIamLy
BKJIIOYAIOTh TaKOX CHEPrilo, sKa e He Oyna BUTpayeHa OE3MOCEPEeAHBOr0 Ha 4ac BUPOOHMITBA IMPOIYKIIIi.
MaroTbcsi Ha yBas3i, B IEpIIy Yepry, CHEPrOBUTPATH HA BiITBOPCHHS POOOYOT CHIIM 1 HA MOJOJAHHSA HETaTHMBHUX
EKOJIOTIYHHAX HACHIJKIB CEKOHOMIYHOI IisUNTBHOCTI, AKi e He OynM BUTpadeHi 1 HE MOXYTh BBa)KaTUCH
KyMynboBaHMMH. KpiM TOro, po60TH Ta MOCIYTH HE € MaTepiallbHUMH PedaMH i TOMY B HUX HE MOXKE BTLITIOBATHCS
SHEePTisL.

Tak camo, SIK 3 TEPMIHOJIOTI€IO IOJ0 MOBHUX CHEPrOBUTPAT, OCTATOYHO HE CKiajacs TEPMIiHOJIOTISA 1 3
MO3HAYCHHSAM TUTOMHX IOBHHX CHEPrOBHTPAT — EHEproeMHocTi. KpiM TepMiHy MOBHa EHEPrOEMHICTB, B
JiTepaTypi 3ycTpidaloThCs HAa3BM MpsIMa, TEXHOJIOTIYHA, [IEXOBa, IOBHA [IE€XOBA, 3aBOJACHKA eHeproeMHicTh [20],
HACKpi3Ha, 3aBOJIChKA a TAKOXK [MOBHA METAIYpriiHa eHepProeMHICTb MPOAYKUIT [ 18], TeXHOIOTiUHA €HEPrOEMHICTD
nponykuii [21], eHeproTexHoJOriyHa IMPOXYKTUBHICTH [16], KoMmepliiiHa eHeproeMHicTh [22], eHepreTH4Ha
peHTabenbHicTh iHBecTHLIH [23], TexHonoriune nanuBHe yncio (TTIY) [16], a TakoX TEXHOJIOTIYHE MaJIUBHO-
exosoriunoro yuciao (TIIEY) [24].

EnepreruuHy peHTaOenbHicTh iHBecTHUiH (energy returned on energy invested - EROEI) [23] moxHa
BU3HAYHTH SIK CHEPTilo, IO MOBEPTAEThCA HAa BKIAJCHY CHEPTiI0 - BiTHOIICHHS KUTBKOCTI KOPHCHOI eHepril
(exceprii), JOCTaBJIEHOT 3 KOHKPETHOTO EHEPTETHYHOTO PECYPCY, A0 KIJIBKOCTI €KCeprii, 110 BAKOPUCTOBYETHCS IS
OTPHUMaHHS IOTO EHEPreTHYHOTO Pecypcey.

omo Buxopuctaras TITH HeoOXigHO 3poOUTH HAcTyIHE 3acTepeskeHHs. [Ipu Bu3HaueHHi Bemmanan TTTH
JI0 CKJIaay EHEPrOBUTPAT JOMAETHCS XIMIUYHA €HEpTis MEpBHHHOTO NajKBa, IO 3aBHIINYE BEJINYMHY HOBHOI
EHEPrOEMHOCTI. AJDKE CHEpreTHWYHHU aHaji3 3iHCHIOETHCS B KaTEropisx BapTOCTi (BHOOOYTKY, 30araucHHS,
TPAHCIOPTYBaHHS, MIEPETBOPCHHS TOII0), & HE SHEPreTHYHOI MIHHOCTI (TEIUIOTBOPHOI 31aTHOCTI) CHEPreTUIHHUX
pecypciB. Hampukian, eHepreTnuHa wiHHICTh HadTH, BunoOyToi B CayaiBcbkiit Apasii i B YkpaiHi, Moxe OyTu
OJTHAKOBOIO, aJle EHePreTUYHI BUTPATH Ha 11 BUA00YTOK 3HAYHO BiJpi3HAETHCS. TOMY B IOAAIBIIOMY POTIOHYETHCS
He kopuctyBatucsi TITY sk CHHOHIMOM MOBHOT €HEPrOEMHOCTI.

Lixi i 3axa4i eHepreTUYHOr0 aHATIZY

B 3amexHocTi Bif piBHSA CKIaAHOCTI BHPOOHWYOi cuctemu (abo paHTy €HEepPreTHYHOro aHamizy) B [9]
PO3PI3HAIOTHCS YOTUPH OCHOBHUX THITH LIIJIEH OCIIIPKEHb 3 eHEPreTHYHOTO aHawi3y:

®/ICTAJBHUI aHAJI3 OKPEMHX ITPOIECiB, 100 3pOOUTH BHCHOBOK IIO/O iX €HEproe()eKTUBHOCTI i HaIaHHS
pEeKOMEHAAILIH 110/10 eHepro30epeKeHHS;

eaHAJII3 CHOXXMBAaHHSA €Heprii y BeNMKHUX Maciitabax, IPOrHO3YBaHHS MOIUTY Ha e€Heprilo abo po3polka
MOJITHKH, KA MOTJIa O 3MEHITUTH MaiOyTHIH MMOIHT;

®aHAJI3 EHEePrOCHOXKHMBAHHSA TaKUX 0a30BHX TEXHOJOTIH, SK BHPOOHHIITBO IPOJIYKTIB Xap4yyBaHHSI Ta
BUAOOYTOK MiHEpaIiB, 100 MOKa3aTH AesAKi 3 MalOyTHIX HACTIIKIB TEXHOIOTIYHUX TEHICHIINH a00 1eiuT eHeprii;
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®BH3HAYCHHS CHEPTOBUTPATH Ta JOCHTIDKCHHS €HEePTeTHYHHX TOTOKIB Ui PO3YMIHHS TEPMOIUHAMIKH
iHRycTpiasibHOT cucteMHu. Lle moCiDKeHHS BUKOHYETBCS JUIS JIOCSTHEHHS JJOBIOCTPOKOBOI METH, 3aCHOBaHE Ha
(i3nUHMX, a HE HA TPOIIOBUX ITOTOKAX.

OcraHHI AOCIIKEHHSI JaI0Th MOXKJIMBICTh 3pOOUTH BUCHOBOK IIPO T€, III0 METOAM CHEPreTUYHOTO aHallizy
JIO3BOJISIFOTH BUPIIIYBaTH 3HAYHO IIUPIIE KOJIO 3a71a4, 30KpemMa:

®OIiHIOBAaTH €()EKTHBHICTH (YHKIIOHYBaHHS Ha JIOOOMY PiBHI yNpaBJiHHS BUPOOHMITBOM - LieX, 3aBOJ,
KOMIIaHisl, CEKTOp EKOHOMIKH Ta €eKOHOMIKa B LIIJIOMY;

®PO3pOOIIATH CHEPTETUIHHH 1 ByTJICTIeBUI OallaHCH KpaiHH, CEKTOPY eKOHOMIKH Ta OKPEMOTO HiAPHEMCTBA;

®0IiHIOBAaTH €()eKTUBHICTH 30BHIITHFOEKOHOMIYHUX 3B SI3KIB;

eBI3HAYATH €(DEKTUBHICTH MiSUTBHOCTI MIOAO CHEePro30epe:KeHHs, CKOPOUSHHS BUKHUIB MAPHUKOBUX Ta3iB
[25] Ta onTrMi3amii BUKOPUCTAHHS OOMEXEHOT KiITBKOCTI Je(IUTHIX PecypciB;

®BUKOHYBATH aHAJII3 BIUIMBY OKpeMHUX (haKTOpiB BUPOOHHUIITBA HA CHEPTETHYHY €()EeKTUBHICTD (HATIPHKIIA,
BILUIUB COPTaMEHTY IPOKATy Ha HOro eHeproeMHICTh IPU PO3JIMBLI cTai y 3nuBkH [18]);

®OIIHIOBATH BIUIUB MIPUPOAHUX (AKTOPIB Ha CHOXKUBALBKY KOp3uHY [26];

®TIPE/ICTABISITH B €HEPreTHYHUX OJMHHUILSAX BUTPATH, SKi 3a0€3MeUyrOTh >KUTTEASUIBHICTH JIIOAMHHU Ta
MiBUIYBaTH €()EKTUBHICTh BUPILIEHHS 1HIINX 3a]1a4 €eKOHOMIYHOTO PO3BUTKY.

MeToan4HI MiAX0IU 10 €HEPreTHYHOI0 AHAJI3Y

B enepreTnyHOMY aHani3i BUKOPUCTOBYIOTHCS B2 OCHOBHUX ITIAXO/H, SIKi IPYHTYIOThCS HA BUKOPHUCTAaHHI
OaaHCOBUX MOJETIEH THITY «BUTPATH-BUITYCK» a00 Ha pe3yibTaTax aHami3y mporecy [5, 27]. 3 ormsamy Ha [pkepena
MEPBUHHIX JaHWX | HAMPSIMOK IMOCIIIOBHOCTI pO3paxyHKIB, i IiIXOAW II¢ HA3UBAIOTh, BIAMIOBIIHO, ITiJXOIOM
«3BEPXY-BHH3Y 1 IMiIX0A0M «3HU3y-Haropy» [11].

[lepcieKTHBHNM BHAAETHCS KOMIUIEKCHHUH MIiAXiJ 10 BU3HAYCHHS MTOBHUX CHEPrOBHUTPAT, KUl MOJATAE Y
BUKOPUCTAHHI PE3yNbTaTiB pO3PaxyHKIB, OJICPKAHUX HAa OCHOBI OanaHCOBOI MOJENi CKOHOMIKH 3 TOAAJBIIO0
JIeTaji3alli€ero Ha OCHOBI aHami3y mpoiieci [28].

Bukopucrannsa 06aaaHcoBUX MojeJiei

[Mepiui mociiKeHHs 3 €HEepreTHYHOTo aHajli3y 3 BUKOPHCTaHHSIM OallaHCOBHX MOJieNiell BUKOHYBAJIHCh B
kpainax OpraHizailii eKOHOMIYHOTO CIiBpOOITHUITBA Ta pO3BUTKY - Himeuunni [29], CIIIA [30] 1 [27], Kanazi [31],
Benukoo6puTanii — [32], Hogiit 3enanaii — [33]. YV 2000 p. Oyi10 BUKOHAHO HepIiie OCTiKeHHS Takoxk B [uii [34].
B VkpaiHi 1ociikeHHs 3 BUKOPHUCTAHHS MIXKIady3eBOro 0allaHCy B CHEPTeTHIN 3HANIIUIA PO3BUTOK B poboTax [35,
36] Ta iH.

Jns exoHomikm CIIIA Oyio BHKOHaHO MHepIli pPO3paxyHKH 3 BHKOPHCTAHHSIM MaTpHI MIKXCEKTOPHOTO
6anancy Ha 357 cextopis 3a 1963 p. [27] ta 3a 1967 pik [37]. OcHOBHUMHU 3aBIAHHSAMH IIPH BUKOHAHHI PO3paxXyHKIiB
Oynu BU3HAYCHHS MOTOKIB €HEPril 3 MOTOKAMH TOBapiB Yepe3 PeriOHANbHI KOPIOHHU (U0 Ma€ KIIFOYOBE 3HAYCHHS
JUIS TINTaHHS €HEPTeTHYHOI CaMOAOCTaTHOCTI), a TAKOXK NHUTaHHSA CHEPro30EpeXeHHs Ta MOTCHMIaly €KOHOMIl
eHeprii Ta 3aMileHHs ToBapiB i mocmyr [37].

ITpu 3acTocyBaHHi OalaHCOBHUX MOAENEH JJOBOJUTHCS POOUTH CIIPOLYIOUH IPHUITYIIEHHS, SIKI BIUIMBAIOTh Ha
TOYHICTB OIIHOK. IlepIir 3a Bce, 1Ie CTOCYEThCS BpaxyBaHHs iMopty. B [37] 3a3HadaeThes, 110 1€ YCKIIATHIOETHCS
HAasIBHICTIO JIBOX BU/IB iMmiopTy. [lepinii BUJ IMIIOPTY, KWl HA3BaHO KOHKYPEHTHHUM IMIIOPTOM, - 11€ TOBapH, sIKi
MarOTh BITYM3HSHI aHAJOTH, TaKi HANPUKIIAJ, K CTallb. J{pyruil BUI - HEKOHKYPEHTHHI IMIIOPT, aHAJIOTIB SKOMY
Hemae, Hampukiaa Oananu. [lepepaxoBanuil iMmopT cram B momenmi [37] gomaeThcst 40 OOCSTIB BUPOOHHUIITBA
BITUM3HSIHOTO MeTallypriiiHoro cexropy. B moneni [27] obcsru BajloBOrO BHUITYCKY 3MEHINYIOTBCS Ha 0OCST
iMmopty. [TomiOHy KOpEKIifo 3pO0HTH HEMOXKIUBO ISl IMIIOPTY APYTOTO THITY, TOMY IO pOo3pOoOHUKaM HEBiIoMa
€HEePrOEMHICTH IPOAYKIIi1 HEKOHKYPEHTHOTO IMIIOPTY, HAIIPHUKIIAA, HEPpUTY, THKY abo 6aHaHiB. B ekoHoMimi CLITA
el IMITOPT € BiJTHOCHO HEBENUKUH 1 pO3POOHUKH HAM MPOCTO 3HEXTYBANH. AJie I KpaiH 3 OUIBIINM iMIOPTOM,
Hik y CHIA, ne npunymeHHs mpu3Bene N0 3HaYHUX MOMIIOK [37]. HeoOXigHO Big3HAYMTH, IO 3a Yac, SIKUM
MPOWIIIOB TMiCJIA PO3POOKH UX MOJENeH, YacTKa iMITopTy eHeproeMHux BuaiB npoxykuii y CIIA 3na4nO 3pocia.
Tak 1m0 po3poOHHMKH Cy4acHHX MOJEJel, pe3yJbTaTH SKUX He IMyOJIiKyIOThCS, OBHHHI BHOCHTH BiJIIOBIJHI
METOMYHI [TOTIPABKH.

OpHi€l0 3 OCHOBHHUX IepeBar BUKOPUCTaHHs 0ajJaHCOBUX Mojejed HaJ OUIbII JEeTalbHUM MiJAXOAO0M €
MOPIBHSHO LIBHUJIKE BU3HAYCHHSI BUJIIB MPOAYKIIii, IKi MalOTh NPUOJIN3HO OJJHAKOBY €HEPTOEMHICTb JIJIS OAEPIKaHHS
3araJlbHUX Pe3ybTATiB IS IHPOKOTO aCOPTUMEHTY TOBAapiB, a TAKOXK MPHU JOCITIKCHHI, HAIPUKIaJl, OCHOBHOTO
KalliTamy, iMImopTy, ekcropTy Tomio [27]. ToMy BUKOpHCTaHHS 0aJaHCOBHX MOJENEH 3aCTOCOBYETHCS EPEBAKHO
JUISL TOCSITHEHHS TPhOX OCTAHHIX LiJIeH 3 epeliueHNX paHTiB eHepreTHYHOro aHaiizy [9].

Tabmuus «BuTpaTu-BUIycK» YKpainu 3a 2016 pik MicTHTb naHi po 42 cexTopu ekoHoMiku. Tomy s Ti
BUKOPHCTAHHS JIOCTITHUKaM HEOOXiJHO MOKJIQJaTH 3HAYHUX 3YCWIb Ul HiATOTOBKM IEPBHHHMX JaHHUX Ta
PO3pOOKH OOTPYHTOBAHUX NMPUITYIIEHb. J{J11 TOPIBHSAHHS, TAOIHII «BUTPATHU-BUITYCK» JUII CTBOPEHHS OalaHCOBHX
mozenedd B CIIA B 1963 p. mictuium aani npo 357 cexropiB 3a 1963 p. [27], a B Iuaii - 115 cexropiB y 1983-1994

pp. [38].

50 ISSN 2308-7382 (Online)



ISSN 1813-5420 (Print). Enepeemuxa: exonomixa, mexmnonozii, exonozis. 2019. No 4

BuxopucraHHs aHaJIi3y npouecy

Jpyruii MeTo1 eHepreTH4HOT0 aHAi3Y IPYHTYETHCS HA BUKOPUCTaHHI IMITAl[ITHUX MOJieTIed TeXHOIOTIYHIX
NpOLECIB, B SKUX OINHCYIOTHCS NOTOKM MaTepiajbHUX 1 eHepreTHYHuXx pecypciB. Lleil mMeton TpaauiiiHO
BUKOPHCTOBYETHCS IS JOCSITHEHHSI TIEPIIO] LTl 3 MepeslidyeHNX paHTiB eHepreTHYHoro aHamuizy [9], a came s
JIETAILHOTO aHalli3y OKpPEeMHX INpoleciB, 100 3pOOMTH BHCHOBOK LIOAO IX €HEpProe(eKTUBHOCTI 1 HaJaHHS
pexoMeHaalii oo eneprosoepexents. Po3zBurok Meronuku BusHaueHHs eneproeMuocti [TPI1 gactb MOXIUBICTH
BUKOPHCTOBYBaTH aHaJli3y NpOLEeCY i JOCSITHEHHS TaKOX IHIIMX TPbhOX IJIeH EHepreTMYHOro aHajisy,
MepeTiueHnX B MOMepeAHbOMY po3aimi. Ha BigMiHy Bijg mepmoro MeToy, aHajli3 MpoIeciB He BUMarae iCHyBaHHS
JTOKJITHOI CTATHCTHYHOI iH(pOpMaIii MO0 MiXKraay3eBoro OajaHcy.

3rigo 3 [5], BUKOHAHHS aHAJNi3y IPOIECY BHMArae ACTANFHUX NaHWX IPO BHPOOHHIITBO IIITHOBOTO
MPOAYKTY 1 MoMiOHMX (ajie 3a3BMYail MEHII NETali30BaHMX) JAaHUX MpO iHIN (aKTOpH, SKi He BimoOpaskeHi B
mporieci aHamizy. s arperoBaHMX BUPOOHHYHX CEKTOPIB JaHI OTPUMYIOTBCA 3 JIEpPKABHOI CTATHCTUYHOL
iHpopMamii Mpo eKOHOMIUHY MisMbHICTh. [y OKpeMuX BHPOOHHYHMX TPOIECiB iHpOpMamilo 4acTo HEOoOXiIHO
30uparu Oe3nocepeHb0 Y BUPOOHHKIB, TOPrOBUX acolianiii Ta KOHCYJIbTAHTIB. SIKIIO BCi HOTOKK MOXYTb OYyTH
BUMIpsHI y (I3UYHUX OJAWHMIX, 3a3BHYall HEMae€ IiJICTAaB JUIS BBEJEHHS BapTICHUX (y TPOLIOBHX OJWHHUIIIX)
3HaueHb y aHali3. ToMy pe3yibTyloua EHEPrOEMHICTh BUPAKAETHCS y (I3UYHMX TEepMiHAX (€HEPreTHYHHUX
OJIMHUIISIX LITBOBOTO MPOIYKTY).

Mertoau aHai3y nmpouecis 100pe BiIoMi 1 IIMPOKO 3aCTOCOBYIOTHCS B HAYKOBUX AOCIIKEHHSX 1 IPaKTHYHIN
po6orti. CmiBpobitHuku I3E HAHY 3acTOCOBYIOTH IIi METOIU MPH BUKOHAHHI JOCTIIKCHb 3 IIiJBUINCHHS
e(eKTHBHOCTI BHKOPHCTaHHA eHeprii B mpomucioBocTi [39, 40], mporHo3yBaHHI TOTpeOM EKOHOMIKH B
SHEepreTUYHUX pecypcax 3 ypaxyBaHHSM IIONUTY Ha CHEPrOEMHI €KCIOPTHO-OPI€HTOBAaHI BUAM Mpoxaykmii [41],
BU3HAYCHHI CKJIQJ0BOI ITOBHOI €HEPrOEMHOCTI 3aXOJiB 3 OXOPOHHM HaBKOJWIIHBOTO cepepoBhiua [42] Ta iHIINX
CKJIaJOBHX TIOBHOI €HEPTrOEMHOCTI TIPY BUPOOHHUIITBI eIIeKTpHIHOT eHeprii [43, 44], B mepepoOHill TPOMHUCIOBOCTI
[45], nns aHANMi3Y eeKTHBHOCTI HOBOBBeACHB [46] Ta iH. Lli MeToam 3HAXOAATH 3aCTOCYBAaHHS TaKOX B IHIIHX
rajgy3siX BHPOOHHMIITBA, B SIKHX BOHHU paHIIIC HE 3aCTOCOBYBAJIWCS, HANPHUKIAL, B MpHiIago0yayBaHHi [47],
CUIBCHKOMY FOCHIOAAPCTBI TPHU BUKOHAaHHI OpHUX pooit [48] Ta npu Bubopi TexHiku [49].

EdekTiBHe BHKOpHUCTaHHS aHali3y TEXHOJOIIYHHMX MPOLECIB BUMArae CTBOPEHHS E€HEPrOeKOHOMIUHHMX
Mo/iesield BUpOOHMYHX MPOLIECIB i eKOHOMIYHHX cucTeM. OCHOBHI IPHHIUITY MOOYA0BH TAKUX €HEPIrOSKOHOMIYHUX
Moeneii [7] mossraTh B HACTYITHOMY:

®BHIUICHHI 00’€KTY MOJEJIIOBAHHS 3 OTOYYIOUOTO CEpEeIOBHINA Y BIIMOBIIHOCTI 0 paHry aHamizy (B
3aJIeKHOCTI BiJI MOCTAaHOBKH MPOOIEMH, paHT aHaJi3y 3pOCTae i3 30IBIICHHAM CKIQTHOCTI BUPOOHUYOT CHCTEMH);

®CKOHOMIUHI IIPOLECH OIMCYIOTBCS B CHEPreTHYHUX TEPMiHAX, a XapaKTEPUCTHUKH iX BIACTHBOCTEH
BUMIPIOIOTECS B €HEPTeTUIHUX OANHHIIX;

®BUTPATH JXKMBOI Ipalli BUPAKAIOTHCSA Yepe3 BUTPATH XapyoBoi 1 3alydeHol eHeprii, siki 3a0e3neduyroTh
SKUTTEMISIIBHICTE JIFOIHU.

[Tpu upbOMy MOJENb SHEPrOCIIOKUBAHHS MOXHA MPEJCTABUTH YOTUPMAa OCHOBHHMH €JIEMEHTaMH , SIKi
BI/IMOBIAfOTH TaK 3BaHiil peani3oBaHii, Hepeasi30BaHiil, mepeTBopeHiii i croxkwuTii eneprii [7]. s mpakTHIHOT
peaizawii Mojiesni HeoOXiJHO HAITIOBHUTH i €JIEMEHTH 1 3B’ 13K Mi>K HUIMU KOHKPETHHM 3MiCTOM. A came, eJIeMEeHTY
peaizoBaHoi eHepril B eKOHOMIYHIN CUCTEMI MOKHA OCTABUTH Y BiJIIIOBIIHICTh CEKTOPH MAIMBHO-EHEPTETHYHOTO
KOMILICKCY, MePETBOPEHOI €HEeprii — CEKTOPH MPOMHUCIOBOCTI 1 CLIBCHKOTO TOCIHOAAPCTBA, CIIOKHUTOI eHEeprii —
chepy CHOKMBaHHS MarepiajlbHUX OJyiar, a Hepeaii3oBaHOI eHeprii — BTpaTH Ha BCIX eranax BHUPOOHHMITBA i
CIOXKMBaHHS. 3B’SI3KM MIXK €JIEMEHTaMH TakKoi MOJeNi IPEACTaBIsIOTh COOOI0 TIOTOKM EHEepropecypcis i
EHEProHOCIIB BCIX BU/IB B CHEPTETHYHOMY BUTIIAAL a00 Y BUIIISAI MOTOKIB €HEprii, BUTPAYeHO Ha BHPOOHHIITBO
MpeMETIiB BHPOOHHIITBA i/a00 CHOXHMBAaHHA. A TIOTOKH CHEprii y BUIJIANI BTOPMHHHX CHEpPropecypciB abdo
YTHIII30BaHAX BIAXOJIB YTBOPIOIOTh B EHEPrOCKOHOMIYHIM MOJeNi 3BOPOTHI 3B’S3KHW. 3OBHIMIHI 3B’SI3KA
MPECTABISIIOTH COOOK0 MEPETOKH €HEPTii, 00YMOBIICHI €KCIIOPTOM 1 IMITOPTOM.

Mopens Takoro Ty po3riimanack B poboti [50]. Taki Momemi 3py9HO NPEACTABIATH Yy BUIIIII
opieHTOBaHuX TpadiB, sKi CKIANAIOTHCSA 3 MHOKHHU BEpIIMH 1 AYT, WO 3’€IHYIOTh BepminHU [46]. BepiumHu
oprpady MO3HAYAIOTh TEXHOJOTIYHI MpolecH ab0 CEKTOPH SKOHOMIKH, BIAMOBIAHO 10 pPAHry CHEPTEeTHYHOIO
aHaizy, a Iy — HOTOKHU eHeprii B npsiMiii abo HenpsMiid Gpopmi.

OCHOBHUM HEJIOJIIKOM aHajli3y MpOoLecy € HeJHIHHE MiIBUILEHHS TPYAOMICTKOCTI HOT0 3aCTOCYBaHHS IpU
MiABUIICHHI paHry aHamuily. ToMmy BiH PiAKO 3HAaXOOUTH 3aCTOCYBaHHS JJISI €HEPTeTUYHOTO aHaNi3y CEKTOPiB
€KOHOMIKH 1 eKOHOMIKH B [ijioMy. /111 mogomanHs 1{bOT0 HEIOIIKY HEOOXiTHO pO3pOOHUTH aleKBaTHI IPHUITYIIECHHS,
SKi 3MEHIIAaTh CKJIAJHICTh PO3PaxyHKOBHUX MOJENed NpU BUKOHAHHI €HEPreTHYHOro aHanlizy. BrockoHaneHHs
MiX0/y aHaNi3y MPOILECy J03BOJMTH 3HAYHO IMiJBHIIMTH €(EKTUBHICTh 3aCTOCYBAHHS CHEPreTHYHOTO aHaTi3y
IHBECTHLIHHUX TPOEKTIB, 30BHINIHBOGKOHOMIYHMX 3B’SI3KiB, IUIaHIB EKOHOMIYHOTO PO3BUTKY KpaiHH,
(yHKIIIOHYBaHHS ii €KOHOMIKM 1 OKpEMHX BHPOOHMYHMX MPOLECIB, & TaKOX PO3LMIMPUTH c(eph 3aCTOCYBaHHS
€HEepreTUYHOTO aHallizy.
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CTpyKTYpa MOBHOI €HEProEMHOCTI

VY BianosigHocti 10 [3, 4] Ta ocTaHHIX IOCHIIKEHb 3 €HEPreTHYHOro aHamisy [44] , 1o ckiaay HMOBHOI
eneproemuocri [IPIT HeoOXiHO BKJIIOYATH TOBHY €HEPrOEMHICTD:

eCHEPropecypciB, HEOOXiTHUX [T BUpoOHuITa [1PII;

®BXiJHUX NPOJYKTIB, CADOBUHH 1 MaTepiaiis;

etpancnioptyBaHHs [1PI] Ta BXiZHUX IPOJYKTIB, CADOBHHH 1 MaTepiais;

®TIOBOPOTHUX BiJIXOIiB;

®OCHOBHUX BHPOOHHYHX (POH/IIB;

®BiATBOPEHHS po00U0i CHITH;

®[I0IaTKIB 1 000B’SI3KOBHUX IIATEXKIB;

©3aX0/1iB 3 OXOPOHH JTOBKIJIIS;

®CKCIUTyaTaIlil MPOIYKIIii;

®JICMOHTaXY 1 yTHJIi3alii OyniBels.

Jlnst BU3HAUEHHS [UX CKJIAJIOBUX B KOKHOMY KOHKPETHOMY BHIIAJIKy BUKOHAHHS €HEPreTHYHOTO aHajli3y
MOXYTb 3aCTOCOBYBATHCSl JIOJJaTKOBI ITOKa3HWKH, SIKi BWU3HA4YalOTh IIOBHI BUTpatu Ha BupoOHHMuTBO [IPIL
Hanpukian, npy BU3HaueHH] MOBHOT €HEPrOEMHOCTI CLIIBCHKOTOCIIONAPCHKUX POOIT MOKYTh 3aCTOCOBYBATHCS TaKi
crenudiyHi MOKAa3HUKM EHEPTOBHTPAT SK IOBHI SHEPrOBUTPATH MAaIIMHO-TPAKTOPHUX arperariB IpH BHOOPI
TexHIKH [49] Ta Ha MOCIBI - €HEProBUTPATH YKUBOI Ipalli, eHEPrOBUTPATH BiJl 3MEHIICHHS arpOTEXHOJIOTIYHUX
MOKA3HMKIB, MEPEyIIIbHEHHS IPYHTY, TPAaBMOBAHOCTI HACIHHS, HESKICHOTO IIOCIBY, HENOTPHMAaHHS TEPMIHIB
MOCIBY Ta TIIMOMHM MOCiBY HaciHHA [48)].

[Ipn BuKOHaHHI eHepreTHYHOro asamizy BupoOHmiTBa I[IPIT mpm owiHII E€HEpreTMYHWX BUTPAT IIPU
BUKOPHCTAHHI IMIIOPTOBAaHUX E€HEPropecypcis (B MEpIIy 4epry, MPHUPOIHOTO Ta3y i sIEPHOTO IalnBa), a TAKOX
IMIOPTHOI MPOIYKIIii HEOOXiTHO BPaXxOBYBaTH CHEPTeTHIHHN €KBiBaJICHT BAJIOTH. Y BiIMmOBimHOCTI 10 [3, 4, 28],
€HEepreTUYHUI eKBIBAJICHT BaJIIOTH BU3HAYAETHCS SK BiIHOIICHHS MOBHUX eHeproButpaT Ha BupoOHuuTBo [1PI1, mo
EKCIIOPTYIOThCS, 10 BAIIOTHUX HAaJIXOJDKEHb BiJ 1X Mpojaaxy. AJle iCHYIOTb 1 1HIII JuKepesia HaIXOXKeHHsI BaJIIOTH,
HEeBpaxyBaHHs SKUX Oyle MPHU3BOAUTH 10 CIIOTBOPEHHS OLIIHOK IMOKa3HHWKA MOBHOI €HEPrOEMHOCTI BAIOTH. Tomy
BEJIMUMHY TIOBHOI €HEPrOEMHOCTI BaIIOTH HEOOXIJHO BH3HAUaTH 3 BPaXyBaHHSIM BCIX BalIOTHHX HAJXO/KECHb B
KpaiHy.

BucHoBku

OnmHUM 3 3aCHOBHUKIB CHEPreTHYHOrO aHali3y, SK OKPEMOro HAYKOBOTO HAMPSAMKY HOCIIIKEHb, €
ykpaincekuit BueHuit C.A.IloqonnHCEKAH, SIKHMHA MMOKa3aB, IO MPAIlio 1 MaTepiajdbHy AisUTBHICTH JIFOMAHE MOKHA
POBIIISIATH SIK BUTPATH €HEPTil, «PE3yJIbTATOM SIKHX € 3017IbIICHHS €HEPTeTHIHOTO OIOKETY CYCITUIBCTBAY.

B eHepretnuHOMY aHaNi31 BUKOPHUCTOBYIOTHCS JIBa OCHOBHUX IIAXOMAM, SIKi IPYHTYIOThCS HA BUKOPHCTAHHI
0amaHCOBUX MOJETCH THITy «BHTPATHU-BUITYCK» (iOXiJ «3BEpXy-BHU3») ab0 Ha pe3ynpTaTax aHaJi3y MpoIecy
(Miaxinm «3HU3Y-HAropy»).

3 METOI0 BU3HAUEHHS METOJIIB PO3PAXYHKY IOBHOI €HEPrOEMHOCTI BUPOOHUIITBA MPOAYKIIi, poOiT i mocayr
B IHcTuTyTI 3aranshoi enepreruku HAH Ykpainu O0yno po3po6seno crargapt JCTY i TOCT 30583-98 Ha ocHOBI
JPYroro MiIXoxy IO €HEPreTMYHOro aHaji3y — aHaiidy mnpoiecy. BjockoHajeHHs ILi€l METOIUKH JI03BOJIUThH
MIABUIIUTY €(PEeKTUBHICTh €HEPreTHYHOTO aHaj i3y IHBECTHILIHHMUX MPOEKTIB, 30BHIITHbOCKOHOMIYHHMX 3B’SI3KiB,
IUIaHIB €KOHOMIYHOTO PO3BHUTKY KpaiHH, ()YHKI[IOHYBaHHS €KOHOMIKH 1 OKpEMHUX BUPOOHUYHUX MPOLECIB, a TAKOK
PO3LIMPHTH CHEPH 3aCTOCYBAHHS EHEPTETHYHOTO aHaMi3Yy.
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REVIEW OF THE STATE AND PROSPECTS
OF ENERGY ANALYSIS DEVELOPMENT

The article provides an overview of the terminology, methods, goals and objectives of energy analysis, as
well as methodological approaches to its implementation. The reasons for the limited use of energy analysis in
Ukraine are identified: the use of balance models is limited by the lack of statistics on intersectoral balance, and
the analysis of the process by the complexity of the calculation models. The structure of total energy intensity is
proposed. It is noted that in estimating energy costs for imports of energy and products, it is necessary to use the
energy equivalent of the currency, taking into account all foreign currency revenues. It is determined that the further
development of energy analysis using the process analysis approach requires refinement of the methodology
proposed in DSTU 3682-98 and GOST 30583-98 by developing adequate simplifying assumptions and reducing the
complexity of the calculation models. Improvement of this technique will increase the efficiency of energy analysis
of investment projects, foreign economic relations, plans for economic development of the country, functioning of
the economy and individual production processes, as well as expand the scope of energy analysis.

Keywords: energy analysis, total energy, direct energy, indirect energy, total energy intensity, balance
models, process analysis.
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HNHcrutyT 001eii 3Hepreruxkyn HaunonanbHoil akageMu HayKk YKpanHbl

OB30P COCTOSAHUA U TIEPCIIEKTHUB PASBUTUSA
JHEPI'ETUYECKOI'O AHAJIU3A

B cmamve oan 0630p mepmunonocuu, memooos, yeneu u 3a0ay IHEPLeMUecKo20 aHAaU3d, d Makxdice
MemoOUHecKUx no0X00086 K e20 6binoaHenu0. Onpedenenvt NPUUUHbL 02PAHUYEHHO20 NPUMEHEHUS IHEPLeTNUYECKO20
ananuza 8 Yxpauue: ucnoivsosauue OAIAHCOBLIX MOOenell 0ePaAHUYEeHO Hed0CHAMOYHOCMbIO CINAMUCIIUYECKUX
OAHHBIX O MeXHCCeKMOPHOM Danance, a amanu3a npoyecca - CLOHCHOCMbIO paciemuvix modenel. Ilpednoxcena
cmpykmypa nonanou snepeoemxocmu. Ommeyeno, 4mo npu oyeHke IHepeemudecKux 3ampam Ha UMNnopm
9Hep2opecypcos u NpOOYKYuUu HeodX00UMO UCHOTb3I08AMb IHEPLEMUUECKUI IKGUBANCH 6ANIOMbL C YUEMOM 8CeX
nocmynienuli éamnomul. Onpedeneno, ymo odanvieliuiee pasgumue HEPLEMUEcK020 AHAIU3A C NPUMeHeHuem
nooxooa «ananusz npoyecca» mpedyem oopabomxu npeonoxcennou ¢ cmanoapme JJCTY 3682-98 u TOCT 30583-
98 memoouxu nymem paspabomku A0eK8amHuIX YAPOWAIOWUX NPEONONONCEHUT U YMEHbULEHUs CIONCHOCHIU
pacuemnvix  mooeneil. CogepuieHCmeoganue SMou  MeMmOOUKU NO360AUM  NOGLICUMD P PEKMUSHOCD
9HEpPeeMUecKo20 AHAIU3A UHBECMUYUOHHBIX NPOEKMOE, GHEUHEIKOHOMUYECKUX C653¢ell, NIAHO08 IKOHOMUUECKO20
paseumusi cmpamvl, QYHKYUOHUPOBAHUE IKOHOMUKU U OMOEIbHbIX NPOU3BOOCMEEHHBIX NPOYECcos8, a MAKICe
pacuwupums cepbl NPUMEHEHUs. SHEPLEMUUECKO20 AHAIU3A.

Kniwouegvie cnosa: >HepreTHuecKuil aHamus3, MOJIHBIE SHEPro3aTpaThl, IPSMbIE SHEPro3aTpaThl, HENPSMbIC
SHEPro3aTparsl, OJIHAs YHEPTOEMKOCTh, OAIAaHCOBBIE MOJIEIIH, aHATIHU3 IIpoliecca.
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