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TIumannsa enepzoeexmusHocmi ma eHepeo3aoujadNCceHtss 8 0epAuCcAsl BNIUBAIOMb HA MEMNU eKOHOMIYHO20
3POCMAHHS, THBEeCTMUYILIHY NPUBADIUGICMb.

Ocobau80 BUCOKUTI NOMEHYIAT eHEPLO3A0OUAONCEHHS 8 KOMYHATILHOMY | BPOMUCTIOBOMY CEKMOPAX, AKi CHOMCU-
6aI0Mb OCHOBHY YACMUHY NPUPOOHO20 2a3).

Ypsioosumu piwennsmu nepedbaueno nepexio cyb €kmis 2a306020 PUHKY 6 30ilICHEHHI 20CN00aPCbKUX onepa-
Yitl Ha BUKOPUCTNANHS eHEeP2eTUYHUX XAPAKMEPUCTUK NPUPOOHO20 243).

Tumoma mennoma 320panust ab60 MeNJOMEOPHA 30AMHICMb 243y — Ye KIIbKiCMb menid, sike 8UOLIACmbcsi nio
4ac NOBHO20 320pPAaHHsL 243y 6 NOGIMPI 30 CMAN020 MUCKY | CIMANOT meMnepamypu, 8iOHeceH020 00 00 €My cyxo2o
2a3y, 6U3HAUEHO20 3a CIMAHOAPMHUX YMOB.

Hopmamusnoio ocnosoro 3abesneuents GUMIPIOGAHHSI eHEPIeMUYHUX XAPAKMEPUCMUK NPUPOOHO20 243y €
Oeparcasui cmanoapmu Ykpainu, mexuiuni peaiamenmu ma iHui HOpMAamueHO-mexHiuHi OOKYMeHmu.

Y emammi xopomro npoananizoeano smicm Hepoicasnozo cmandapmy Yrpainu JCTY ISO 15112:2009 Ipu-
POOHuUtL 2a3. Busnauenns enepeii. Posensanymo memoou eusnauents i pO3paxyHKy KilbKOCmi eHepeii, a makooic 3aco-
OU, SAKUMU MONCIUBO 30UCHUMU OaHy onepayiio 6e3nocepeonbo y CROJNCUBaud.

KirouoBi cioBa: ra30BHi pHHOK, TOCIIOJAPCHKI omepallii, SKiCHI Ta €HepreTH4Hi MOKa3HUKU BU3HAYECHHSI TIPH-
pOAHOrO Ta3y, HOpMAaTUBHE 3a0e3MeUeHHSI.

Bonpocvel apgpexmusnocmu u snepeocoepedicenus 8 20cyoapcmee 6Iusiiom Ha memnbl IKOHOMUYECKO20 POCA,
UHBECMULYUOHHOE NpUBTIeUEHUe.

OcobeHHO 8bICOKULL NOMEHYUATL IHEP2OCOEPENCEHUsE 8 KOMMYHATbHOM U NPOMBIULIEHHOM CEeKmMOopax, KOmopbule
nompeOISIOm OCHOBHYIO YACMb NPUPOOHO20 243d.

TIpasumenvcmeennvimu peweHusMU nPedyCMOmpeH nepexo0 CyObeKmos 2a306020 PblHKa OJis OCYWECTNENIEeHUs.
XO35UCMBEHHbIX ONEPAYULL HA UCNONb30BAHUE IHEPLEMUYECKUX XAPAKMEPUCTHUK NPUPOOHO20 2a3d.

Yoenvnas mennoma ceopanus uiu meniomeopHasi CHOCOOHOCHb 2a3a — MO KOIULECHEO Menjd, KOmopoe
8LIXOOUM NPU NOTHOM C2OPAHUU 2a43d 8 8030yXe NPU NOCMOSHHOM OA6eHUU U NOCMOSIHHOU meMnepanmype, Komo-
Pblll OMHOCUMCSL K 00beMy CYX020 2a3d, ONPedeieHHO20 NO CIMAHOAPIMHbIM YCL0BUSIM.

Hopmamusnasn 6asa obecneyenus usmepenuti 3Hepeemudeckux XapaKkmepucmux npupooHo20 2azd — d3mo  20-
cyoapcmeennble cmanoapmul YKpaunvl, mexHudeckue peiamenmsl u opyaiue HopmMamueHvle 00Ky MeHMbl.

B cmamve kpamxo npoananusuposan I'ocyoapcmeennviti cmandapm Ykpaunwt JJCTY ISO 15112: 2009 Ilpu-
poonsiil 2az. Onpedenenue snepeuu. Paccmompenvt memoovl onpedenienuss U pacyema KOIUYecmed SHepeuu, d
makaice cpeocmada, KOMopbiMiL MOICHO 6bINOJIHSNb MY ONEPAYUIO HENOCPEOCMBEHHO Y HOmpedumerns.

KitroueBble clioBa: PHIHOK Ta3a, X03sAHCTBEHHBIC ONEpallii, KaueCTBEHHBIC W YHEPTeTHYCCKHIE TIOKA3aTeNU OIl-
peneneHus MpUPOAHOTO ra3a, HOPMAaTHBHOE OOecIIeueHHe.

Energy efficiency and energy saving issues in the state make a great influence on economic growth and
investment attractiveness.

There is a particularly high energy saving potential in the municipal and industrial sectors that consume the
major portion of natural gas.
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Governmental decisions provide a possibility for gas market entities to use natural gas energy characteristics

in their business activities.

Low heating value or calorific value of gas is the amount of heat that is released during complete gas combus-
tion at constant pressure and temperature, referred to as a part of dry gas volume, and determined at standard con-

ditions.

National standards of Ukraine, technical regulations, as well as other legal and technical documents, are con-
sidered to be regulatory frameworks that ensure natural gas energy characteristics measurement.

The content of National standard of Ukraine DSTU ISO 15112:2009 “Natural gas. Energy determination” is
briefly analyzed in the article. Techniques for determination and calculation of energy amount, as well as the means
that allow to carry out these operations directly at the consumer’s place, are considered.

Key words: gas market, business activities, quality and energy characteristics of natural gas measurement,

regulatory support.

IMocTanoBka npodJiemu

Eneprernunmii cexrop YkpaiHu B ocTaHHI
POKH Ccepiio3HO BILJIMBA€ Ha OCHOBHI KpHTEpii, IO
BHU3HAYAIOTh CTATYC JIEPKaBH, a caMe: TEMIH €KO-
HOMIYHOTO 3pOCTaHHS;, eHepreTHyHa Oe3reka; iH-
BecTHUiHHa npuBabnusicTh. Ilpore, pesynbratn
JISUTBHOCTI caMe B IIbOMY HamlpsMKy Oyiu 371e0i-
JBIIOTO HEe e)EeKTUBHUMH. 32 OCHOBHHM IMOKa3HU-
KOM e(hEeKTHBHOCTI €KOHOMIKH JEPKAaBU — CIIOXKH-
BaHHSM EHEPropecypciB Ha OIWH J0jap BHYTPIII-
HBOI'O BaJIOBOT'O NMPOAYKTY YKpaiHa 3aliMa€ OfHe 3
OCTaHHIX Micllb. B oHOBIeHil Enepreruuniii crpa-
Terii JepaBH 3aJeKIapOBaHoO, IO €Hepro3arpar-
HICTh YKpaiHChbKOi €eKOHOMIKH Ma€ 3MEHIIUTUCH Ha
54% mo 2030 poxy [2].

Beryn Ykpainu g0 COT i moganelie miamnu-
caHHs Yromu mpo €BpoIeiCchKy acoliailiro BumMa-
TraloTh WIBHJKUX, KAPAWHAIBHUX 1, JUIS JIEIKHX
YYaCHHUKIB CHEPIeTUYHOIO PHHKY, GOJTICHUX 3MiH.
3aKoHM PUHKOBOI €KOHOMIKHM 1 TOCTiiHE 3pOCTaH-
Hs I[IH HA CHEPTOPeCcYpPCH CTaBHUTh IMUTAHHS CHEp-
r03a0MIa/DKEHHS] Ta eHeproedeKTUBHOCTI 0CO0IH-
BO rocTpo. OCcoOIMBO BHCOKHM TIOTEHINiaNl eHep-
TrO320MIA/DKEHHS € B KOMYHAIIbHOMY i IIPOMHUCIIO-
BOMY CEKTOpax, 30KpeMa B IIMTAaHHI y3TODKCHHS
MO3HIIA MK MOCTaYaIbHUKAMH Ta CIIOKUBAYaMH
NPUPOAHOrO rasy B IUTAHHAX PO3PaxyHKy HOro
o6csris Ta skocti [7, 9]. O4eBuano, i Tak IpUAHS-
TO B YChOMY CBITi, IliHA MPHUPOJHOTO Ta3y Mae 3a-
JIKATH, B OCHOBHOMY, BiJl 1OT0 SIKOCTI.

MeTta zloc.mzmceﬂﬂﬂ

Ananis CTaHy 1 TICPCIICKTHBU PO3BHTKY HOp-
MaTHUBHOI 1 TeXHIYHOI 0a3u B YKpaiHi s 3a0e3me-
YEeHHS! BUKOPUCTAaHHS Cy0’€KTaMH ra30BOI0 PUHKY
CHEPreTHYHHMX XapaKTEPUCTHK MNPUPOIHOTO rasy y
3MIACHEHH]I TOCIOAApPChKUX omepamid  (KymiBi,
MPOAAXY, TPAHCIIOPTYBAHHA).

AHaJi3 cy4acHOro crany

VY BITUM3HSHHX 1 3aKOPJOHHUX HAYKOBO-
TEXHIYHUX BHUJAHHAX JIOCTATHBO IMUPOKO aHai-
3YIOTbCsI METO/IH, 3aco0M Ta TEXHOJIOr1] BU3HAYEH-
Hl SIKICHHX TIOKa3HMKIB MPUPOIHOrO Trasy: (pax-
HifHOTO CKJIajJy, BOJIOTOCTi, TEIUIOTH 3rOpaHHs
npupoaHoro rasy [3].

JAist 11bOr0 BUKOPUCTOBYIOTHCS Pi3HI METOJIH:
xanomerpu4uni [1], xpomarorpadiaumii [6], kBa-
TMIMETPUYHHN, aJCOPOIIHHNHN, eIeKTPONITUIHUN
[8] Ta iH.

Takox MPUIHHATO HU3KY HOPMATHBHHUX 1 PO3-
MOPAIUNX JTOKYMEHTIB, SKi O Maimu 3a0e3neduTd
BHUMIPIOBaHHSI CHEPTETUYHUX XapaKTEPUCTUK TMPHU-
poaHoro ra3y B Ykpaini. OCHOBHI 3 HUX HACTYITHI:

- 3akon Ykpainu «[Ipo 3acaau ¢QyHKIIOHY-
BaHHS pUHKY TpupoaHoro razy» Big 2010.07.08 Ne
2467-VI 31 3sminamu Bix 01.01.2013;

- ACTVY ISO 6976:2009 Ilpuponnuii ras. O6-
YHCIICHHS TEIUIOTH 3TOPAaHHs, TYCTHHH, BiIHOCHOI
rycTuHU 1 uncna Bo66e Ha OCHOBI KOMITOHEHTHOTO
CKIany;

JACTY ISO 15112:2009 IIpuponuuii ras.
BusHaveHHs eHeprii;

- 3akoH Ykpainu «IIpo 3a0e3meueHHsT KOMep-
HiiiHoro 00Ky mpupoaHoro razy» Big 16.06.2011,
Ne 3533-VI;

- ACTY 2614-94 Metponoris. [lepxaBHa mo-
BipoyHa cxema JUIs 3aco0IB BHUMIpIOBaHb €HEpril
3TOpaHHS;

- ACTY 4110-2002 Eneprouinnicts. Meto-
JIMKa aHaNi3y Ta po3paxyBaHHS MUTOMHX BHUTpAT
CHEPropecypcis;

JACTY ISO 10715:2009 Ilpupomuuii ras.
HacranoBun 1momo BigOupanns mpoo (ISO
10715:1997, IDT);

- JACTY ISO 6974-6:2007 Ilpupomuuii ras.
BusHaveHHs cknamy i3 3a7aHOI0 HEBH3HAYCHICTIO
METO/IoM Ta30Boi xpomatorpadii. Yactuna 6. Bu-
3HA4YEeHHS BOJHIO, TEllif0, KHCHIO, a30TY, BYTJIEKHUC-
sioro rasy i ByrneBoHiB Big C1 mo C8 i3 BuKopucC-
TaHHSM TPHOX KaIUJISIPHUX KOJIOHOK;

- TOCT 22667-82 T'a3sl roproune MPUPOI-
Hble. PacueTHbpli MeTOXN ONpeAeNneHus TEIOTh
CrOpaHHs, OTHOCHUTEIFHON TIUIOTHOCTH M 4YHCIA
«Bo66e» (I"azu roproui npupoHi. Pozpaxynkoswuii
METO/i BU3HAYEHHS TEIUIOTH 3rOpaHHS, BIAHOCHOI
T'YCTHHU Ta uuciia «Boboe»);

- T'OCT 22667-87 I'a3sl roptoune MPUPOI-
Hble. XpomaTorpaduyecKuii MeToj OompeleNCHHs
KOMIIOHEHTHOro coctaBa (['a3u roprodi mpupoHi.
XpomarorpadivHUH MeTOJ BHU3HAYCHHS KOMIIO-
HEHTHOTO CKJIaay).

Bapro 3a3HaumTH, 110 OCTaHHI HOPMAaTHBHI
JOKYMEHTH € OCHOBHUMH (0a30BHUMH) Uil BH3HA-
YCHHSI TCIUIOTH 3TOPSHHS IPUPOJHOTO rasy, a BO-
Hu Oynu po3poOiieHi i mpuiHATI Maibke 30 pokis
Haszal. Y CBITI BiIOYBA€ThCs TPETS TEXHONOTYHA
peBOIIONis, CTBOPEHI HOBI TEXHOIOTII, 3acobu, y
TOMY YHCII 1 Y BU3HAUYCHHI CHEPreTHYHUX Xapak-
TEPUCTUK MPHUPOIHOTO Ta3y, a YKpaiHa MpoJIOBKYE
BIIEPTO KOPUCTYBATHUCS HUMH, IO JTyXKe JUBHO.

Buxian ocHOBHOTO MaTepiany

OCHOBOIO JUI TEPEXOJy CYO €KTIB ra30BOr0O
PHHKY y 3IifICHEHHI TOCIOapCchKUX orepalliii Ha
BUKODHCTAHHS ~ €HEPreTHYHMX  XapaKTEPHCTUK
NPUPOJHOrO rasy, 3BeJCHHUX JI0 OAMHULI BUMIPIO-
BaHHs eHeprii B cuctemi Ci-mKoymi, mMae craTe
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Pucynok 2 — Cxema BUSHAYeHHS eHeprii

HacaMIiepen peajizallis MoNoKeHb Jlep)xaBHOro
cragnapty Ykpainu JCTVY ISO 15112:2009 TI'a3
npupoAHUA. MeToau BU3HAUEHHS EHeprii 3a Jo-
MOMOT'0I0 ICHYIOUHMX Ta HOBUX PO3POOJIEHUX TeX-
HIYHMX 3aCO0IB BU3HAYCHHS CHEPreTHYHUX Xapak-
TEPUCTUK MPHUPOJHOTO Ta3y 3 HACTYITHUM BHECEH-
HsM X y JepikaBHuil peectp 3aco0iB BUMIpIOBaHb
B YKpaiHi.

Koporko mnpoaHamizyeMo 3MicT BKa3aHOTO
HOPMATHUBHOTO TOKyMeHTy. OCHOBHUMH HOT0 po3-
JIJIaMHU €:

1. BumiptoBaHHS BUTpaTH 1 BIACTUBOCTEH Ta-
3y (BUMIpIOBaHHS 00’€My Ta TEMJIOTH 3TOpaHHS,
nepeTBopeHHs 00’eMy, KaliOpyBaHHs, 30epiraHHs
1 TIepeaBaHHs JaHKX ).

2. BusHaueHHs eHeprii (Micus rmepeaBaHHs B
SKHX BU3HAYAETHCS CHEPTis; METOAM BH3HAYCHHS
eHeprii).

3. Crparteris i npouenypu (Bu3Ha4eHHsS 00CsI-
ry iHdopmarii, HeoOXiqHOI UT peatizailii crpare-
rii BU3HAYCHHSI €HEpril; MepeBipKH JOCTOBIPHOCTI
OTPUMAaHMX JaHUX).

4. Meroau npu3HavYeHHs (NMpU3HauYeHHS Qik-
COBAHOTO, 3MIHHOTO Ta XapaKTepHOTo 3HA4YCHHS
TEIUTIOTH 3ropaHHs, MOHITOPUHT SKOCTI).

5. Po3paxyHOK KUTBKOCTI eHeprii (po3paxyHoK
CepenHixX 3HaueHb, MEPETBOPEHHs 00 €My B Macy,
BHU3HAYEHHS CHEPTii 3a 3asBJICHOIO TEIUIOTOIO 3rO0-
paHH:).

6. TouHicTh pO3paxyHKOBOI eHeprii (po3pa-
XYHOK HEBH3HAYEHOCTI Ta aHali3 CUCTEMAaTHUYHHX
MOXHOO0K).

7. KoHTpoin i 3a0e31eueH s SKOCTI.

3aranpHi MPUHIUIH, 3aKJIaJIcHI B OCHOBY Me-
TOIYy BH3HAYEHHS €Heprii, 11e KUIbKICTh eHeprii, E,
IO MICTUTBCS y JIaHii KUTbKOCTI Ta3y, Q, po3paxo-
BYIOTh MHO)KCHHSIM TeIUTOTH 3ropaHHs, H, Ha Bin-
MOBIJHY KUIBKICTh Ta3y.

Eneprito MoxxHa BUMIpIOBaTH 0€3m0CepeHbO
a00 po3paxoBYBaTH 3a KUIBKICTIO 1 TEIJIOTOK 3T0-
paHHs rasy (ouB. puc. 1- 2).

31e0uIbIIoro, KUTBKICTh Ta3y BHPaXKAEThCS
4epe3 Horo 00’eM 1 TErIoTa 3ropaHHs 3HAXOIHUTh-
sl Ha OCHOBI BUMIpIOBaHb 00’ eMy. Jli1st oflepkaHHS
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1-6 miclis nepeaaBaHHs;

* IKIO 00’ €T icHy€E

Pucynoxk 3 — MoxauBi Miclis neperaBanHs rasdy, B iKMX BUSHAYA€ThCA eHepris,
HA IJISAXY Bil BUPOOHHUKA 10 CMOKMBaYa

TOYHOTO pPEe3yNbTaTy BU3HAYEHHs eHeprii, HeoO-
XimHO, 100 1 00°eM ra3sy, i TerioTa 3ropaHHs Oyau
3BEJICHI 10 OJIHAKOBHX 3aJaHUX YMOB. BU3HaueHHS
eHeprii 0a3yeTbcsi ab0 Ha HAKOIMYCHHI 3a JCSIKHit
nepioJ] 4acy HHU3KHU IMOCTIIOBHUX 3HAa4YeHb PO3pa-
XOBaHOI TEIJIOTH 3TOPaHHS 1 BIMOBIIHUX 3HAYECHb
BUTpaTH ra3y, ab0 Ha MHOXCHHI 3arallbHOTO
00’eMy Ta3y Ha MPHUHHATE 3HAYEHHS TEIUIOTH 3T0-
paHHs 3a TO#M caMuii mepio/.

Oco0nuBO y THUX BUMNAAKAX, KOJIH TEIIOTA
3ropaHHs — BEJIMYMHA 3MiHHA a00 BUTpATH rasy i
HOro Temnora 3ropaHHS BH3HAYAIOTHCS y PIZHUX
MiclsIX, HEOOXIIHO BPaxoBYBATH BIUIMB Ha TOY-
HICTb Pi3HHLI y YacCi MK BUMIPIOBAaHHSIMH TEILIO-
TH 3rOpaHHs 1 BUTPATOIO.

O06’eM razy Moxke OyTH BUMIPSHHH 1 3adikco-
BaHUU SIK 00’eM uid pekoMmeHnoBaHux ISO craH-
JapTHUX yMOB ab0 Moxe OyTH BUMIpSHHMA 3a iH-
IIMX YMOB, 3 TOJANBIIAM 3BEICHHSIM JI0 CTaHIap-
THUX YMOB, pekomeHnnoBanux [SO, 3 momomororo
OJIHOTO 3 METOJIB TIepeTBOpeHHs 00’ emy. Bukopu-
CTOBYBaHWI y KOHKPETHOMY MICIIi Tepeaadi rasy
METO/I TIEPETBOPEHHsSI 00’ €My MOXKE MOTpedyBaTH
AKICHI XapaKTEPUCTHKU Ta3y, BU3HAYEHI B IHIIMX
Micisx. Y JaHOMY CTaHAapTi 3a CTaHIApTHI YMOBH
npuiimMaeTscst  Temneparypa 288,15 K 1 THck
101325 kIla, Bigmosimno mo Bumor ISO 13443,

Tun 3acob6iB BHUMIpIOBaHb i BUKOPHUCTOBYBa-
HUH METOoJI BUMIPIOBAHHS BUTPATH Ta3y Ha JIIIOYNX
BHUMIPIOBAJIbHHUX BY3JIaX 3aJICKUTh Bil:

- BIAMOBIIHUX YMOB HAIliOHAJILHOTO 3aKOHO-
JIaBCTBA;

- BUTPATH Tazy;

- KOMepIiHOT BapTOCTi rasy;

- 3MIHHM SIKOCTI ra3sy;

- HEOOXI/IHOCTI pe3epByBaHHs rasy;

- IHCTpYMEHTANBHOI crienupikarii.

HeoOximHO Takok 3a0e3Me4YuTH BiAIOBIIHY
SKICTh PE3YyJbTATIB BHMIPIOBaHb BHUTpAaTH Trasy,
sIKa, 3arajioM, 3aJISKHUTh BiJl HACTYITHUX YHHHHKIB:

- po0OUNX YMOB;

- IEPIOJIMYHOCTI 1 IKOCTi 00CITYTOBYBaHHS;

- po0OYMX ETAJIOHIB;

- BiIOOpY IIpoOH 1 ii OYHIIICHHS;

- 3MIHM CKJIaJly Ta3y;

- cTapiHHs 3ac001B BUMIPIOBaHHS.

BaxxmuBo BH3HAUYHMTH 1 3a()iKCYBATH MOXKIIHBI
MicII TiepelaBaHHs IPUPOTHOTO Ta3y, B SIKMX M€

BHU3HAYATHUCS HOTO €HEepris. 3aralibHy CXeMy TaKhuX
MICITh 300pa)KE€HO Ha PUCYHKY 3.

Keagpatamu Big 1 mo 6 (puc. 3) 300paxkeHo
pi3HI MicIs TIepeaBaHHsl y CXeMi Ta30IIocTayaHHs,
K1 TIOTEHIIHHO MOXYTh OYTH BHUMipIOBaJbHUMHU
BYy3JIaMH, aje Iie Oy/le BU3HAUCHO YMOBaMH YTOIH
HA ITOCTaYaHHs IPUPOIHOTO Ta3y.

3arasoM, iCHYIOTh JiBa OCHOBHHUX METOJU BU-
3Ha4YCHHS CHEPTii MPUPOAHOTO Ta3y:

1. TlpsmMe BU3HAYEHHsI EHEprii, 3a SKOTO
okpeMi ¢isnuHi napamerpu (Hanpukian, Q, H) ne
BI/IMlpIOIOTI)CSI (muB. puc. 4). [ToTik eHeprii i Kijb-
KIiCTh €Heprii KamiOpyeTbes i BUSHAYAETCS B MyH-
KTi BUMiptoBaHHs1. [1i1 yac cTBOpeHHs JaHOTO CTa-
HIApTy Ha PHHKY 3’SIBIJINCS MpPUIagy JUIS BHUMi-
PIOBaHHS €HEprii, ajie BOHH ITOKH 110 HE BUIPOOY-
BaHi. Ha chorogni jjis HUX BIACYTHI MDKHapOIHI
CTaHIAPTH.

2. Henpsime Bu3Ha4YeHHS eHeprii, 3a SKOroO
CHEprisi BU3HAYAETHCSI HA OCHOBI TIONIEPETHHO BHMi-
psHUX 200 PO3pPaxOBaHMX 3HAUCHb 00 €MY YU MACH,
TEIUIOTH 3rOpaHHs Ta IHIIHUX [apaMeTpPIB rasy.

[lix dvac HenpsMoOro BH3HAYCHHS CHEPTil
00’em abo Maca, TerIoTa 3ropaHHs Ta iHmm ¢izud-
Hi mapameTpu rasy, Taki sk CO,, TycTHHa 1 T.II.
BHUMIPIOIOTECSI OKPEMO Ha BUMIPIOBAIBHIHN CTaHIIIT
(muB. puc. 5); BUMiptoBaJdbHE OOJaHAHHSA Kamio-
pyeThes inauBinyanbHo. O0’eMHa BUTpaTa 1 Kijlb-
KICTh eHeprii, 3ae0UIBIIOro, BiIOOPaKalOTHCA B
TOYIll BHUMIipIOBaHHs. J{jist OLIBIIKMX 3HAYEHD KiJlb-
KocTi razy Qi Q,, HapHKIIAA, Ha MEPETHHI MEX,
HEOOXIIHO BU3HAYATH TEIIOTY 3ropanHs Hs; i Hsz
33 JIONOMOIOK JIBOX KAJOPMMETPIB Ha KOXKHIHA
cTaHuii (auB. puc. 6).

Hpyruii MeTo]| moJsirae B oJiep KaHHi 3HAYCH-
Hs TEIUIOTH 3rOpPaHHs Ta 00’€My Ha BHUMIPIOBAJIb-
HOMY BY3IIi 3 [IO/IaJIbIINM TIEPEAABAHHAM JaHUX HA
LCHTPaJIbHY BUMIPIOBA/IbHY CTAHILIIO, ¢ BU3HAYa-
€TBCSl BUTpATa SHEPril 1 i1 KUTBKICTB.

OCHOBHOIO TIPOIEAYPOIO Y BU3HAYCHHI €HEp-
il IPUPOAHOTrO Ta3y € pO3paxyHOK KUTBKOCTI eHe-
prii.

3rigHO 3 PUCYHKOM 2 BH3HA4YCHHS CHEPTii 1mo-
TOKY Ta3y 0a3yeThCsl Ha 3aJI©KHOCTI 3MiHH BHTpa-
TH 1 TETUIOTH 3rOpaHHs K QyHKIIi Bij acy, To0TO
Q(t) 1 H(t) BigmoBiaHo.

OcHoBHe mudepeHIiiiioBaHe piBHSIHHS BU3HA-
4yeHHs eHeprii e(t) 3agaeTsest popmynoro:

U
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MoTik rasy _yl

EHepria

; E=3E;

BumiptosanbHa

| Norik rasy
L

CTaHLjA
Pucynox 4 — Ilpsime BU3Ha4YeHHS eHeprii

BumiptoBaneHa
CTaHuia |

() MNoTik rasy —bl

Ob’em I norix rasy —b)

A

| Tennora
3rOPAHHA

' i
MepeTBopeHHA H
o6’emy |

| EHepria
: E=3HxQ |

1, 2, 4-7 — micus nepenadi; 8 — BeHTWIb 1; 9 — BEHTHIb 2;

10 — Mmepexxa BU3HAUCHHSI eHeprii

Pucynox 6 — IIpu3HavyeHHs 3MiHHOI0 3HAYEHHS — PUKJIAJ AJs ABOX ra3iB pi3HoI sAKOCTI
i 0THOCIIPSIMOBAHOT'0 NMOTOKY

e(t) = Q(t) - H(t) . (D

Kinpkicts eneprii E(tn), mo nporikae 3a mnepi-

O]l Yacy Bif to 10 t, (HampuKiam, 3a mepioa BU3HA-
YeHHSI EeHeprii), PO3pPaxOBYETHCS IHTErpyBaHHSIM
¢dopmynu (1) 3a vac t:

ﬁﬂdr:j'ﬁprvqﬁmr.(m

-0 =0

HaiikopoTmmmM 3BiTHUM TIepioZloM BH3HA4YEH-
HsI €Heprii, iIka BUKOPUCTOBYETHCS 3 KOMEPIIIHHOIO
METOM0, € 1 romuHa 4M WOro MOXigHi (HampuKiIai,
JICHb, THKJICHb, MICALlb, PIK).

Jnst 3BITHOrO Tepiony 3a ONHY TOJHHY MO-
JYTh 3aCTOCOBYBATHCS JIBl HACTYITHI IPOIETYPH:

- MHOXKEHHS PO3pPaxOBaHOTO 3a HOPMaJbHUX
YMOB 00’€My Ha cepe/iHE 3HAYeHHS TEIJIOTH 3r0-
paHHs 3a [1e caMUii epioz;
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- CHTyaUilHUI PO3PAXyHOK €Heprii IMpUCTPO-
€M 3MiHH 00’€My 3 BMKOPHCTAHHSIM BHMIPSHHX
3Ha4YeHb Ha ocHOBI Q; 1 H,3 moganemmm migcymo-
BYBaHHSM IIUX OKPEMHUX KiIbKOCTEH eHeprii ympo-
JIOBK TOJIMHHU.

Bi}Z[HOBi)Z[Hi HOFO}Z[I/IHHi 3HA4YEeHHs KUIBKOCTI
EHEpTii MOXKYTb TOCIAOBHO MiICYMOBYBATHCS IS
OIEp)KaHHS BEMYUHHM 32 JIEHb, MICAIlb UM PiK.

Sk GaurMo 3 MPOBENEHOTo aHali3y, MPoIeay-
pa BHU3HAUCHHS CHEPreTHYHHX XapaKTEPUCTHK
MPHUPOIHOTO Ta3y AOCTATHHO PETEIbHO BUIIMCAHA B
bOMY JIOKYMEHTi 1 Ma€ CTaTH WMAMHOK MeXHO-
JIO2IYHOIO onepauieio mig 4ac 34iMCHEHHS TOCIOo-
JAPCHKHX OnepaLiil (KymiBi, Ipofaky, MocTa4yaH-
Hs1) Ha TepuTopii Ykpainu. J[laHi momoxeHHs Oy-
IyTh BijgoOparkeHi B 3akoHi Ykpainu «IIpo puHOK
MPHUPOAHOTO Ta3y», MPOEKT SIKOTO BUHECEHO JUIs
oboropopenss [10]. [yig 1poro BaXkJIMBO, OKpPIM
HOPMATHBHOIO 3a0€3I1€4CHHs JaHUX BUMIPIOBAHb,
MaTH IIUPOKHHA CIEKTP aTeCTOBAHUX TEXHIYHUX
3ac00iB /Ui BU3HAUCHHS CHEPTeTHYHUX XapakTe-
PHUCTHK MPUPOAHOIO Ta3y i, HacaMIiepes, TerIOTH
3TOpaHHSI.

B anamizoBaHOoMy CcTaHIapTi HaBeIECHO JBa
OCHOBHI METO/I BHMIPIOBAHHS TEIUIOTH 3TOpaHHS
IPUPOIHOrO rasdy: KalOMETPUYHUHI i XpoMaTorpa-
¢ianmit. 1li MeTonu € BHCOKOBApTICHMMH, 1 BUMi-
PIOBAHHS MOXKIIMBO 31IHCHIOBATH TUIbKH B CIIELlia-
J30BaHUX J1a00paTOPIsX.

BonmHowac, nisi BUMipIOBaHHSI TEIUIOTH 3TO-
paHHs TPUPOJHOrO rasy MOKHA 3aCTOCOBYBATH
HOBUH METOJ KOHTPOIIO, CYTh SKOIO TOJATae B
OIIHOYACHOMY BHMMIDIOBAaHHI HIBHJIKOCTI 3BYKY B
MPHUPOIAHOMY Ta3i i BMICTY JIOKCHAY BYIJICIIO Ta
MOJANBIIOMY ONpAIlOBaHHI PEe3yJbTaTIB BUMIPIO-
BaHb y CrenianbHii pO3pOOIEHIH WTy4HIH HeH-
ponHiii Mepexi [4, 5]. e nae MoXxIMBICTS 13 33710~
BUTBHOIO JIOCTOBIPHICTIO 1 TOYHICTIO ONEPATUBHO B
PEXUMI peanbHOro yacy 0e3nocepesiHb0 y CIOXKHU-
Baya BM3HAYATH TEXHIYHE 3a0€3MCUCHHS MPHUPOJI-
Horo razy (T3I1).
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