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HEPE/IMOBA

B moHorpadii npeacraBiieHi pe3yJabTaTd TEOPETUUHUX OCIIIKEHb
MOKa3HUKIB SIKOCTI NPUPOAHOTO raszy. Lleli ToM € mepuior 4acTUHONO
KOMIUIEKCY TMPUKIAAHUX HOCTIKEHb y cdepl KBaIIMETpli CTpaTEriyHO
Ba)KJIMBOT'O €HEPTOHOCISI — IPUPOIHOTO Ta3y.

Tak cknanocs, MO y OIBIIOCTI AOCHIAHUKIB Ta (haxiBIIB y cdepi
TPAHCIIOPTYBAaHHS, KYMIBII-IPOJAXy 1 OOJIIKY MPUPOAHOrO Ta3y SKICTh
ra3y acollloeTbCsl 3 HOro EHEePreTUYHUMHU TMOKAa3HUKAMH: TEMJIOTOH
3TOpSIHHA BUILOI0 YW HUXKYOI0, YUCIOM B0o0O0OEe BHUIIMM YK HUXKYHUM Ta,
oesrnocepeiHbo, eHeprieto razy. Came 3 1i€i mo3uiii B MoHorpadii
PO3MOYMHAIOTECS HAYKOBI JOCIHIJKEHHS. AHalI3 po3MoYaTo 3 PO3MIIALY
BUMOT YKPAiHChKHX Ta €BPONEHUCHKUX HOPMATUBHO-TIPABOBUX JIOKYMEHTIB.
Ockinbkd, Ae-PpakTo, O0JIK ra3y y KiHLIEBUX CIIOXKHUBAYIB K B €BpOII Tak
1 B YKpaiHi 3711iCHIOEThCS B KyOOMETpax, a po3paxyHOK 3a CIIOKUTHM Ta3,
B OLJIBIIOCTI BUMNAJKIB, 3M1MCHIOETHCA B €HEPTETUYHUX OJUHMIIAX, TO IS
JBOICTICTb BUKJIMKA€ PO30ODKHOCTI Y BHUMOrax 1 €BpONEHCHKUX, 1
YKPaiHChKUX JOKYMEHTIB.

B Monorpadii HaBeneHl pe3yabTaTh MOPIBHJIBHOIO aHaji3y BHUMOT
€BPOMEICHKUX Ta YKPAlHCBKUX 3aKOHOJABYMX AaKTiB, a TaKOX
CYNEPEUIMBUX BUMOT JI0 BUMIPIOBAHHS OOCATIB CIIOKUTOIO ra3zy.

Ane, HacmpaB/il, aCOPTUMEHT TMOKa3HUKIB SKOCTI MPUPOJHOTO Ta3y
HabaraTo MWHUPIINK 1 BUXOAUTH 32 MEXKI1 MOT0 €eHEPreTUYHUX MapaMeTpiB.

binbim 00’eMHUNA MEpeiK MOKAa3HUKIB SIKOCTI HAaBOASTH MIKHAPOIHI
Ta BITYM3HSHI HOPMATHBHI JOKYMEHTH. BoHM Ki1acu@ikyroTh SKiCHI
napaMeTpu MO JIBOX METPUKAaX: CKJaay rady Ta BJIACTUBOCTAX rasy. B
CBOIO Yepry, CKJaj ra3y NoAUII€TbCS Ha OCHOBHI, APYTOPsAIHI Ta HE3HAYHI
KOMIIOHEHTH. BiiacTUBOCTI ra3zy MOAUISAIOTHCA Ha (PI3WYHI Ta BCl 1HIII
BJIACTUBOCTI.

B MeTposioriuHiii mpakTulll ra30TPaHCIIOPTHUX MIANPUEMCTB YKpaiHU
BUKOPUCTOBYETHCS  JCMIO 1HINA Kjacu(ikallis TOKa3HUKIB  SIKOCTI
npupoaHoro razy. CKIQJOBUMU il €. KOMIIOHEHTHHUM CKJaj, (Pi3uKo-
XIMIYHI TTOKa3HUKH Ta BCl 1HII MOKa3HUKU. CaMme 3a UMM IapaMeTpamMu



3MIIMCHIOIOTBCA BUMIPIOBAHHS Ta (POPMYIOTHCS BIJAMOBIJIHI TPOTOKOJIU.
JlaHi, HaBeJieHI B IMX MPOTOKOJAX, CTaJld OCHOBOIO JJIsi IPOTHO3HUX
PO3paxyHKIB Ta MOJIETIOBAHHA SIKICHUX [MOKa3HHUKIB NPUPOAHOTO Tra3zy. Jis
IIOI'0 3ICHEHO JIETAJILHUM aHall3 KOXXHOIO MOKa3HUKA: OLIHEHO BCl
MaKCUMaJibHI, MiHIMaJIbHI Ta CepEeH1 3HAYEHHS [IUX NapameTpiB, BIAHOCHI
BIIXWJICHHSI MAKCUMAJIbHUX 1 MIHIMQJIbHUX 3HAY€Hb B1JI CEPE/IHIX 3HAUYCHb
OUX TMOKa3HWKIB. JloBemeHo, 10 [ TPUONM3HUX PO3PAXYHKIB,
IIPOTHO3HOTO MOJENIOBAHHSI MOKHA BHUKOPUCTOBYBATH CEpPEJIHI 3HAYCHHS
JMIIE €HEPTreTUYHUX MapamMeTpiB MPUPOJHOTO Ta3y: TEIIOTU 3TOPSIHHA Ta
yucia BoOoe.

BianoBigHO A0 YMHHUX YKPAiHCBKMX HOPMATHMBHO-IPABOBUX AaKTiB
PO3pPaxXyHOK 3a CHOXKUTUWA TPUPOAHUN Ta3 TMOBUHEH 3/1MCHIOBATHUCS B
MeTpax KyOIYHHX 32 CTAaHAAPTHUX YMOB 1 BHUPAXXKEHUX B E€HEPreTUYHUX
onUHUIIX. Take nepeTBOpeHHs 31MCHIOIOTh €JIEKTPOHHI KOPEKTOPHU Ta3y
HAa OCHOBI JaHUX MPO KOMIIOHEHTHUM CKJajJ razy Ta HOro TeIioTy
3ropsitHHa. OnHak, y TMOOYTOBOMY CEKTOpli HE MPaKTHUKYEThCA
BCTAaHOBJICHHSI KOPEKTOPIB Ta OOUYMCIIOBaYiB 00’e€My razy 3 (yHKIIIEIO
BU3HAYEHHSA €HEprii 13-32 BEJMKOrO TEPMIHY IXHBOI OKYIHOCTI, IO
YHEMOXKJIUBIIIOE 3A1MCHEHHS OO0JIIKY rasy B OJMHHMISX eHeprii. OaHum i3
BUXO/IB 13 I[i€l CUTYyallll € BUKOPUCTAHHS PO3PAXYHKOBUX METO[IB JIJIs
BU3HAYEHHSA €HEPTli CIIOKUTOTO MPUPOIHOIO razy.

Tperiit po3ain MoHorpadii MNPUCBSIYEHUN JI€TaJbHOMY aHAI3y
€HEePreTUYHHUX NapaMeTpiB MPUPOJHOro ra3y y BCIiX perioHax Ykpainu. 3a
pe3yJibTaTaMU MPOBEICHOr0 aHAI3y OTPUMAHO MaTeMaTU4YHI MOJEII s
BU3HAYEHHSA €HEprii OAHOro KyOOMeTpa ra3y, 10 CIO0KUBAETHCS B TOMY YU
IHIIOMY  perioHi Ykpainu. Taki JaHi CTaHyTb OCHOBOKO  JJIst
KQJIBKYJIALIIAHUX PO3PaxyHKIB CHOXKWUTOI €HEprii MPUPOJHOrO0 ra3y Ha
OCHOBI JIJaHMX MPO OOCATH CHOKUBAHHA I[LOI'O E€HEPrOHOCIS B METpax
KyOl4HUX.

BusHaueHHs eHeprii NPUPOAHOrO ra3y € JOCTaTHIM Yy BHUIAIKY
PO3paxyHKy 3a HbOTO 13 KIHIIEBUMH CIIOAMBaYaMU. AJie 1IOr0 MapameTpy
HEJOCTATHLO JIA TOPIBHSAHHS SIKOCTI IILOTO €HEProHOCisA Mpu BHUOOPI
NocTayaJIbHUKa MPUPOAHOro razy. B TakoMy BUNAIKy AOLUIBHUM €



NOPIBHSJIBHUM aHalli3 OUIbII IIMPOKOTrO aCOPTUMEHTY MOKA3HUKIB SAKOCTI
rasy.

@opMyBaHHSI HOMEHKJIATYpU TMOKA3HUKIB  SKOCTI  TPAaJAMIIHHO
NOYMHAIOTh 3 PO3pOOJIEHHS Mojeni sKocTi. B derBepromy po3aini
MoOHorpadii 3anpornoHOBaHa MOJIEIIb TOKAa3HUKIB SIKOCTI MPUPOAHOTO Ta3y,
CKJIAJIOBUMHM $IKOI € METPUKHM XapaKTepUCTHK, MIAXAPaKTEPUCTUK Ta
aTpuOyTIB SKOCTI. BOHM, B CBOIO 4epry, € CKJIaJOBUMHU BHYTPIIIHBOI Ta
30BHIIIHBOI SKOCTI.

B MoHorpadii HaBeieHa METOJMKA OLIIHKHU SIKOCTI IIPUPOJHOTO rasy,
sAKa HaBOAUTbL METOJW OI[IHKHU IMOKA3HHUKIB SKOCTI MPUPOJHOTO Ta3zy Ta
METOJI BU3HAYEHHSI KOMIUIEKCHOTO MOKa3HUKA SIKOCTI 3 BUKOPHUCTAHHIM
BaroBUX KOe(DII[I€EHTIB XapaKTEPUCTHUK Ta MIIXapPAKTEPUCTHUK SIKOCTI.

KoMmiekcHUI TTOKa3HUK SKOCTI € JIy’KE€ 3pYyYHUM MHapamMeTpoM Iis
NOPIBHAHHS SIKOCTI IPUPOJHOIO Ta3y PI3HUX MOCTAYAIbHUKIB.

Po3pobnena METOIMKa arpoOoBaHa 3 BUKOPHUCTAHHSIM
BUMIPIOBAJIbBHUX JaHUX MPO MapaMeTpu MPUPOAHOrO razy Ta MOxe OyTH
3aCTOCOBaHa fK CIOXKUBayYaMM TaK 1 MOCTAaYaJbHUKAMH  I[bOTO
€HEPIroHOCI.

Jlns  BI3yaJIbHO1 OIIIHKM JIOCTaTHOCTI TOKA3HMKIB SIKOCTI Trazy
po3pobiieHa rpadiyHa MOAENb BIIOOpakKE€HHS 1IMX MOKA3HUKIB Y BUTJISII
JIEPEBOIOIIOHOT CTPYKTYPH.

VY HacTynmHuUX TOMax MoOHOrpadii aBropamMu OyJayTh 3alpONOHOBaHI
TEXHIYHI Ta TMPOrpaMHi pIIICHHS I peajizamli  MOXJIMBOCTI
BUMIPIOBAHHS E€HEPril MNPUPOJHOTO Ta3y B KOMYHaJbHO-IIOOYTOBOMY
CEeKTOpl, a TaKOX METPOJOriyHe, HOpPMAaTUBHE Ta METOAUYHE
3a0€3MeUYeHHs TAKUX 3aC001B BUMIPIOBAHb.



Pozmun 1
HopmaTuBHO-TIpaBOBI BUMOTH JI0 SIKOCTI
IPUPOTHOIO razy

CrpareriyHuM HaIMpsSIMKOM PO3BUTKY OOJIKY HPUPOJHOrO Ta3y B
E€porneiicbkoMy Coro3i 1 B YKpaiHi € BUMIPIOBAHHS CIIOKUTUX OOCATIB
IIbOIO €HEProHOCISl B OJUHMIIX €Heprii 1 BIAXiJ BiJg HOro oOJIKYy B
kyoomerpax. OpnHak, BIICYTHICTb BIJHOCHO HEJIOPOTHMX 3aco0iB
BUMIPIOBAHHS €HEPTil ra3y g MoOyTOBOIO CEKTOPY CTa€ 3aBajor0 IS
peaizarliii 1i€i cTparerii.

s 3amaya MNpakTUYHO BUpimIeHA y cdepl TpaHCHIOPTYBAHHS
OPUPOJHOTO raszy, A€ KYMIBIA-MPOJaX Ta OOJIK Ta3y 3A1MCHIOETHCS B
onunuiix eHeprii. IIlo cTocyeTbcs KIHIIEBOTO CHOXKHMBaya, TO BHUMOTH
HOPMaTUBHO-IIPABOBUX AKTIB IIBU/IIIE HOCSATH JACKJIAPATUBHUI XapakTep,
ad0  4YacCTKOBO  pEAN30BYIOTHCS  LUIAXOM  BUKOPUCTAHHA  HE
BUMIPIOBAJIbHOIO, a PO3PaxyHKOBOI'O BH3HAYEHHS OOCSTIB CIIOKHUTO1
eHeprii HOOyTOBUMHU CHOKUBAYaMHU.

Taka HEBIANOBIAHICTh BUMOI HOPMATHBHO-TIPABOBUX JOKYMEHTIB 1
peaibHOTO CTaHy peuel y raiaysi OOJiKYy Tra3y CIHpPUUYHUHSIE MEBHI MPaBOBI
KOJI1311, sIKI MOTPEOYIOTh BUPIIICHHS BXKE B HAMOIMXKY1 KIJIbKA POKIB.

Hwxue HaBeneHO MNOPIBHSUIBHUN aHalll3 BUMOI €BPOMNEHCHKUX Ta
YKpPAiHChbKUX 3aKOHOJABYMX AaKTIB, a TaKOX CYNEPEUIUBUX BUMOT 10
BUMIPIOBAHHS O0CSTIB CIIOKUTOTO rasy.

Ha puc. 1.1 HaBemeHa cxema BIJNOBIAHOCTI BHUMOT YHHHHX
YKpPaiHChbKUX Ta €BPONEHCHKUX HOPMATHMBHO-NPABOBUX AakTiB Yy cdepi
TPaHCIIOPTYBaHHS, MOCTavyaHHs Ta 00Ky mnpupojHoro rasy. HaBenena
cxema rpadigyHo BijoOpakae B3a€EMO3B’SI3KM MK TUIIOBUMH BUMOTaMHU
IIUX JTIOKYMEHTIB, III0 J03BOJII€ BCTAHOBUTU CTYIiHb BIJMOBITHOCTI MiX
JAHUMH JOKYMEHTaMH, iX OJJHAKOBE UM Pi3HE TPAKTyBaHHS THX UM IHIIHUX
HaIpPSIMKIB peai3allii cTpaTerii yA10CKOHaJICHHSI 00JIIKY MPUPOJHOTO a3y
B €Bpocoro3l Ta B YKpaiHI Ta HUISIXM peanii3ailii LHUX CTPaTEeriyHUuX
HanpsMKiB. Taki JIocHipkeHHS OyAyThb KOPUCHUMHU ISl (POpMyBaHHS



cTparterii BIOCKOHAJICHHS Yy cdepl OO0JIKYy MPUPOJHOrO Tasy, B MEpIly
4yepry B peajisix YKpaiHChKOTO PUHKY rasy.
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Pucynok 1.1 — Cxema BIJIIIOBIIHOCTI BUMOT YUHHHUX YKPAiHCHKUX Ta
€BPONEUCHKUX HOPMATUBHO-TIPABOBUX AKTIB Y cpepl TpaHCIIOPTYBAHHS,

IIOCTa4yaHHs Ta 00JIIKY IPUPOTHOTO razy
8



Huwxue HaBeneHe AETANIbHE TPAKTYBAHHS KOXHOTO 3B’SI3KY CXEMH,
300pakeHoi Ha puc. 1.1, 3 aKIIEHTOM Ha MUTAaHHSIX BUMIPIOBaHHS OOCSTiB
MPUPOJIHOTO a3y B eHEPreTUYHUX OJIUHUILIX.

38’130k «1» (muB. puc. 1.2) BCTaHOBJIOE BIAMOBITHICTH MIXK
Bumoramu Permamenty [1] €poneiicbkoro Coro3y (mami — €C), 1o
BU3HAYA€E YMOBH JIOCTYIY JO MEPEK TPAHCIOPTYBAHHS MPUPOIHOIO rasy,
Ta 3akoHOM YKpaiHu [2], 110 BCTAHOBJIIOE OCHOBHI  3acaju
(YHKIIIOHYBaHHSI PUHKY IIPUPOJTHOIO ra3y B YKpaiHi.

€eC 3V
71512009 Ne 329-VIII
13.07.2009 09.04.2015

Pucynok 1.2 — B3aemM03B’ 30K MI’>k BAMOTaMH HOPMAaTHUBHO-TIPABOBUX
TOKyMEHTIB [1] 1 [2]

Pernmamentr €C [1] Bu3HAUae «OPOMYCKHY TOTYXKHICTB» SIK
«MaKCUMaJbHUM MOTIK, BUPAXKEHUN Y KyOIUHUX METPaX HA OJIMHUILIO YaCy
a00 y OJMHHUIISX €Heprii Ha OJWHHUIID 4Yacy, Ha SKHA Mae MpaBo
KOPUCTYBad MEPEX1 BIAMNOBIIHO JO TOJIOXKEHb KOHTPAKTY PO
TPAHCIIOPTYBaHHS», a BIANOBIAHUN YKpaiHCbKUM JOKYMEHT [2] —
«MakCUMaJbHO JOIYCTUME TIE€pPETIKaHHA OO0CATy MPUPOAHOrO Tasy,
BUPAXKEHE B OJIUHMUIAX €HEprii J0 OJMHHUII 4Yacy, II0 HaJA€TbCS
3aMOBHMKY  BIAMOBIIHO JI0 JOTOBOPY NP0  HAJAHHS  IOCIYT
TPAHCIIOPTYBaHHA, pPO3MOALTY, 30epiranHs (3akauyBaHHsA, BiAOOpY)
NpUpoAHOTO Tazy abo mochayr ycrtaHoBkd LNG». Sk BuUIHO 13 1HX
TBEPJKCHb, €BPONCUCHKUNA HOKYMEHT [l] mgomyckae 3acTocyBaHHS
OJIMHUIIl BUMIPIOBaHb.: KYOIYHMI METp, HATOMICTb BiANOBIIHUI
YKpPalHCbKUKA JOKYMEHT [2] pErjiaMeHTye 3aCTOCYBAHHS JIMIIE OJWHHIb
eHeprii.



Hactynauii 38’5130k «2» (AuB. puc. 1.3) BCTaHOBIIOE BiJMOBIIHICTD
MK Bumoramu Pernamenty €C [3], mo BU3Hayae yMOBU OOMiHY JaHUMH,
Ta 3aKOHOM YKpainu [2].

Ne 329-VIII
09.04.2015

€c
2015/703

30.04.2015

Pucynok 1.3 — B3aemM03B’ 30K MI>k BAMOTaMH HOPMAaTUBHO-TIPABOBUX
TOKYMEHTIB [3] 1 [2]

Pernament €C [3] BCTaHOBJIOE TakKl MNPUHLIMIN BHUMIPIOBAHHS:
«...TIOKa3HUKH SIKOCTI Ta3y, 00CATYy Ta €HEprii, 110 MatOTh OYTH BUMIPSHI,
a TaKOX JI1alla30H Ta MaKCUMAaJIbHO JOMYCTHUMY IMOXHUOKY a00 TIpaHUIII0
HEBU3HAYCHOCTI 3HAYEHb, Y MEXKax SIKUX [palioe BUMIPIOBAIbHE
oOJlalHaHHS, YaCTOTY BUMIPIOBaHb, OJUHUIIl BUMIPIOBaHHS Ta CTaHAPTH,
3T1JIHO 3 SIKUMHM HEOOX1JTHO 3/IIMCHIOBATH BUMIPIOBAHHS, a TAKOXK OyAb-sKI
3aCTOCOBHI ~ KOE(QIIIEHTA TEPETBOPEHHS...» Ta «...ONHUC METOIY
00YMCIICHHS MaKCUMAJILHO JIOITYCTUMOI TOXHMOKK a00 HEBU3HAUYCHOCTI IIPHU
BCTaHOBJICHH1 O0OCSTIB MEPEHECEHOI EHEPrIi. .. ».

VYKpaiHChbKMII ~ BiANOBIZHUK  [2] TOBOPUTH TPO  HACTYIHE:
«IIpunamoBuii 00K IPUPOJHOTO ra3zy 3A1MCHIOETHCS 3 METOI0 OTPUMAHHS
Ta peecTparii JOCTOBIPHOI 1H(POpPMAIIil MPO OOCATH 1 AKICTH TPUPOTHOTO
rasy mijJi 4yac Moro TpaHCHIOPTYBaHHSI, PO3IOJLITY, TIOCTaYaHHs, 30epiraHHs
Ta CMOKUBaHH», a TAKOXK «BHUMOrM 10 CKJIaJIOBUX YAaCTUH BY3Ja OOJIKY
MPUPOJHOTO Ta3y, MPaBWJI EKCIUTyaTalil MOpWIaaiB OOJIKY, MOPSIKY
BUMIPDIOBAHHS OOCSATIB Ta BHU3HAYEHHS SKOCTI MPUPOJHOTO Traszy
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BU3HAYAIOThCS TEXHIYHUMHU PErjaMEHTaMU Ta HOpMAaMH, MNpaBUiIaMu 1
CTaHJapTaMH, IO BCTAHOBJIIOIOTHCS 1 3aTBEPKYIOTHCS LIEHTPAILHUM
OpraHOM BMKOHABYOI BJIaJIM, 10 3a0e3reuye (GopMyBaHHS Ta peasizalliio
JEp>KaBHOI MOJITUKUA B HA()TOTa30BOMY KOMILJIEKCI.

Takum 4MHOM, B YKpPaiHCbKOMY HOPMAaTHBHO-IIPAaBOBOMY akTi [2], Ha
BIJIMIHY BiJi €BpOIEHCHKOTO JOKyMeHTa [3], MoBa e He JuIe Mpo
METOAM BUMIPIOBAHHS 1 ONpPAIIOBaHHS pE3YyJbTaTIB BU3HAYEHHS SIKOCTI
razy, aje ¥ Mnpo NOpWwIaJoBHM OONIK TPUPOJHOrO Ta3y, AKUA Mae
31MCHIOBATH PEECTpPALlI0 HE JIMIIIE OOCSTIB, a TAKOXK SIKOCTI IPUPOJTHOTO
razy. | 3HOBy, dyeproBa BHUMOra YKpPaiHCBKOIO JIOKyMEHTa [2] aKIEeHTye
caM€ Ha BHUMIPIOBAaHHI €HEpPrii MPUPOAHOrO Ta3zy MOpU  HOro
TPaAHCIOPTYBaHH1, PO3MO/ILIi, MOCTa4aHH1, 30epiraHHi Ta CII0KMBAHHI.

[Ile Oulblnl  JAETAIHHO  aQHAJOTIYHI  BUMOTH  €BPONEHCHKOIO
HOPMAaTHBHO-ITPABOBOI0 JOKYMEHTa [3] YTOYHIOIOTBCA B YKPAlHCBKOMY
NoKyMeHTI [S5] (nuB. puc. 1.4).

cC
2015/703 KI'1C

30.04.2015

Pucynok 1.4 — B3aem03B’ 30K MI>k BAMOTaMH HOPMAaTUBHO-TIPABOBUX
TOKYMEHTIB [3] 1 [5]

30kpeMa, LUTATH 3 YKpaiHChbKOro JMoKyMeHTa [S] HactymHi: «/[ms
TOYOK BXOJAY 1 TOYOK BHMXOJy BU3HAUAIOTHCS 3HAYEHHS 00CAry rasy B
OMHUILISIX 00’ eMy (M-3) Ta eHepreTUYHuX oauHuIX (MBT1Toq)», «O0CIT
€HEeprii MOPUPOJHOTO Ta3y pO3PAXOBYETHCA UUISIXOM IMEPEMHOXKEHHS
BUMIPSIHOTO 00’ €My rasy, 3B€J€HOTO JI0 CTaHAAPTHUX YMOB, HA 3HAUYECHHS
CEepPEIHbO3BAXKEHOI BUIIOI TEIUIOTH 3rOpSIHHS Ta3zy 3a LeWl Mepiof...»,
«O0csr eHeprii MpPUPOJHOrO Ta3y, IO MPOXOAUTH 4Uepe3 KOMEPIiHHUI
BOI', gxuii po3TaimoBaHuid Ha MApUIPYTI, AKUK 00JIaTHAHUN TOTOKOBUMU
3BT BuzHauenHs @OXII razy, Moke BHU3HAYATUCSA: B ABTOMATHYHOMY
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pEXUMI 3 BUKOPUCTAHHSIM KOPEKTOPIB a00 oOuucaoBaviB 00’e€My razy 3
(YHKIIEIO pO3paxyHKY €HEeprii NpUpOAHOrO rasy, siki OTPUMYIOTh JIaHi
oesnocepenHbo 3 1noTtokoBux 3BT Busznauenns OXII razy; vy
HAIlIBABTOMAaTUYHOMY PEXHUMI 3 BUKOPHUCTAHHSIM  CHELIATI30BAHUX
nporpaM Ha OCHOBI CEpeHIX 3HA4€Hb TEIUIOTH 3TOPSIHHS 3a TOAUHY 3
notokoBux 3BT Busznauenns ®XII razy ta o0’eMy rasy 3a roguHy 3
KOpPEKTOpiB/0o0uncoBauiB 00’emMy razy», «OO0csar eHeprii mpupOaHOTO
raszy, 0 NpoxoJuTh 4yepe3 komepuiHuii BOI', skuii po3ramoBaHuii Ha
MapuipyTi, ne BuzHaueHHS DXII razy mpoBOAUTHCS 3 BUKOPUCTAHHSIM
BUMIPIOBAJIbBHUX XIMIKO-aHAIITUYHUX Ja00paTopiil, MOKE€ BU3HAYATUCA: Y
HAIlIBAaBTOMAaTUYHOMY pEXKHMiI 3 BHUKOPUCTAHHSIM KOPEKTOpIB abo
o0uuncIoBayiB 00’eMy razy 3 QyHKILIE pO3paXyHKY €HEPTril NpUPOTHOTO
rady Ha OCHOBI 3HAYEHHS BHILOI TEIUIOTU 3TOPSHHS, IO BBOAUTHCSA 10
o0UYKCITIOBaYa/KOPEKTOPa 3 BUKOPUCTAHHSIM CIICIIiali30BaHUX MPOrpam sIK
YMOBHO-TIOCTIIHUI TapaMeTp, Ta 00’eMy rasy 3a MepioJl po3paxyHKy; Y
HaIlIBABTOMATUYHOMY PEXHUMI 3 BUKOPHUCTAHHSIM  CHELIATI30BAHUX
nporpaM Ha OCHOBI 3HAUEHHS BMINOI TEIUIOTU 3TOPSIHHSA, 1O JTOPIBHIOE
OCTaHHBOMY BH3HAQYEHOMY 3HAQYEHHIO BHIIOI TEIUIOTH 3TOpPSIHHA, Ta
00’eMy ra3y 3a roauHy 3 KOpPEKTOpiB/oOuHC/IOBadiB 00’eMy razy (mpu
bOMYy,  BHUIIE3raJlaHe  3HA4YeHHS  BHILNOI  TEIJIOTH  3TOPSHHS
BUKOPHUCTOBYETHCS JJII PO3PAXYHKY, MOUYUHAKOYHU 3 TOJMHU, HACTYIHOI 32
TOJIMHOIO, MiJ 4Yac AKOl J0 OOYMCIIIOBaya/KOPEKTOpa 3 BUKOPUCTAHHSIM
CIELIAII30BAHUX MPOrpaM BHECEHI, AK YMOBHO-IIOCTIWHI, MapaMeTpu
3HAYEHHS TYCTUHHU rasy, BMICTY a30Ty Ta JIIOKCUAY BYTJICIIIO)».

Tyr BUHHMKae BXE€ KOMI3iA MDK YKpPalHCBKUMH HOPMATHUBHO-
IPaBOBUMH aKTaMH: JOKYMEHT [5] TOBOPUTH ykKe MPO OOUMCIIEHHS €HEprii
OPUPOJHOrO ra3y Ha BiAMIHY BiJ JOKYMEHTIB [2] 1 [4], B sIKUX MOBa HIIa
PO HEOOXIAHICTh BUMIPIOBaHHS 1i€1 (PI3MYHOI BEJIMUUHH.

[Io cTocyeTbcsl ONMPUIIOJHEHHS 1H(POpMAIll Ha calTax OMepaTopiB
razotrpancnoptHux cuctem (gami — ['TC), To eBponelcbkuil periameHT [3]
BCTAHOBIIIOE BUMOTY: «JlJIsI KOXHOI TOYKM MIKCHUCTEMHOIO 3’€IHAHHS
ornepaTopy Ta30TPAHCIOPTHOI CUCTEMU MOBHMHHI MyOJIIKYBaTH Ha CBOIX
BeO-caliTax 3 YacTOTOI0 HE MEHIIE OJIHOIO pa3y Ha TOAMHY BIPOJIOBK
ra3zoBoi J00u uucio BoOOe Ta BuUIlly TEMJIOTY 3rOpsiHHS Trasy...», a
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yKpaiHChkui Kojaekc [5] — «...Omeparop I'TC mnoBuHEeH po3poOuUTH,
3aTBEPAUTH Ta PO3MICTUTH Ha OQILIMHOMY CalTI BIAMOBIAHI MaplIpyTH
BU3HAYEHHA (PI3MKO-XIMIYHMX TOKa3HUKIB ra3y, B SIKMX OIIMCAaHO Ta
CXEMaTUYHO 300paK€HO MapUIpyT MEPEMIIICHHS Ta3y BiJl TOYKH/TOYOK
Bu3HaueHHss DXII razy 1m0 TO4OK BxoAy ab0 TOYOK BHUXOAY J0/3
ra30TPaHCIOPTHOI CUCTEMU 3 BiJOOpa’KeHHSIM Micilb Bioopy mpod DXII
MPUPOJHOTO Ta3y Ta/ad0 BCTAaHOBJIEHHS AaBTOMAaTUYHUX IOTOKOBUX
npuiaaiB BusHaueHHa OXII razy».

IlepeBaroro €BpomeichbKOro miaxoay, BigoOpaxkeHoro B [3], €
ONPUIIOIHEHHS IIOTOJIMHHUX BUMIPSIHUX 3HAa4Y€Hb unciia BobOe Ta BuIoi
TEIJIOTH 3ropsiHHSA. HaTtoMicTh YKpaiHCBKHMII JIOKYMEHT [5] 3000B’s3ye
BUCBITJIIOBATH JIMIIIE MapIIPYTH BU3HAYEHHS (P13UKO-XIMIYHUX MOKA3HUKIB
ra3zy Ta MaplipyTH IepeMILEHHS rasy.

AJe 11e TUTaHHS BUPIIIEHE B YEPTOBOMY YKPaiHCbKOMY HOPMAaTHUBHO-
MIPaBOBOMY JIOKYMEHT1 [6] (muB. puc. 1.5).

€C
20157703

30.04.2015

5

]

No 84
26.01.2017

H

Pucynok 1.5 — B3aem03B’ 30K M)k BAMOTaMH HOPMAaTHUBHO-TIPABOBUX
TOKYMEHTIB [3] 1 [6]

30kpema JOKyMEHT [6] 3000B’s3ye onepatopiB ['TC: «myOmikyBatu
Ha BJIACHOMY CaWTi HE Ii3HIIIE S5-TO0 4Yuciaa MICSI, HACTYIMHOIO 3a
pO3paxyHKOBMM  MicsileM,  (pakTW4yHI ~ J1aHi  [OAO0  PO3MIpYy
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CEpEAHBbO3BAKEHOI BUIIO] TEIUIOTH 3rOPSHHS IIPUPOJHOIO ra3y 3a KOXKHUM
Mapuipyrom»,  «...OmyOJIIKyBaTM Ha  BJAaCHOMY CalTi  po3MIpHU
KOe(ilI€HTIB NPUBEACHHSA 00’€MIB MPUPOJHOIO razy A0 CTaHAAPTHHUX
YMOB, y pa3l SKIIO BY3JIU OOJIKY NPUPOAHOTO Ta3zy CIOXKHBA4YIB HE
3a0€3Meuyl0OTh TaKOro MPUBEACHHS; 3a MIACYMKAaMH MICAIS, ajie He
Mmi3HIE &-r0  4Yucia, HACTYNHOIO 33 PO3PaXyHKOBHUM  MICSIIEM,
onyOJIIKyBaTM Ha BJIACHOMY CalTi, (aKTHYHI JaHi OO0 BEJIUYUHU
CEpEAHBbO3BAKEHOI BUIIO] TEIJIOTH 3rOPSAHHS IIPUPOJHOIO ra3y 3a KOXXHUM
MapuipyToM; JIOJATKOBO IMEpeadauuTH Yy IUIATDKHUX JOKYMEHTax
CIOKMBAYiB 3a MOCIYTM 3 pO3MOJLIY HPUPOJHOrO Ta3zy, a TaKoX B
ocoOucToMy KaOiHETI crokuBaya 1H(QOpMAILI0 Mpo po3Mip KoedilieHTy
MPUBEACHHS O CTAHJIAPTHUX YMOB (SKIIO BY30J1 OOJIIKY IIPUPOHOTO Ta3y
CIO’KMBaya HE MPUBOJUTH B aBTOMAaTUYHOMY PEXHMi 00 €M MPUPOTHOTO
razy J0 CTaHJAPTHUX YMOB), pO3MIp CEpEIHbO3BAKEHOI BUIIOI TEIUIOTH
3TOPSIHHS 32 PO3PAXyHKOBUM MEPioj, a TaKOXX OOCAT €HEprii CHOKUTOTO
MIPUPOHOTO razy (3a TpboMa OAUHUIIAMU BUMIpy: KBT-TO, ['Kam, MJx)».

OnHak 1l gaHi OyIyTh CEPEIHHOMICSYHHUMM 3HAYEHHSAMHU JaHHUX
(I13UYHUX BEJIMYMH, a HE MOrOJMHHUMH, SIK BUMAara€ €BPOINECHCHKUIA
nokymeHT [3]. Lle cyTTeBa pi3HUIA 3 TOYKHA 30py TOYHOCTI BUMIPIOBaHb 1
O00YHMCIIEHb EHEPTETUYHUX MTapaMeTPiB MPUPOIHOTO razy.

Hactynmaum € 3B’s30k «3» (auB. puc. 1.6), sSKuii BCTaHOBIIIOE
BIANOBIAHICTE Mik BuMmoramu Permamenty €C [3] Ta Koaekcom
ra3opo3noAuIbHUX CUCTEM YKpainu [4].

€C
KI'pC 2015/703

fad

30.04.2015

Pucynok 1.6 — B3aemM03B’ 30K M)k BAMOTaMH HOPMAaTHUBHO-TIPABOBUX
TOKYMEHTIB [3] 1 [4]

14



VY eBporneiicbkkoMy TOKYMEHTI [3], 3 MOMDK IHIIMX, MOBa Hje Ipo
BUKOPHUCTAHHS OAWHUIb BUMIPIOBAaHb TaKUX (I3UYHUX BEIUYUH SIK
«00’eM», «BHUIIIA TEIJIOTA 3rOPSIHHSIY, «EHEPTis» Ta «4ucio Boooey.

B ykpaincbkoMy JO0KyMeHTI [4], BIANOBIOHO, HaBEAEHI HACTYIHI
(13UYHI BEIMYMHU: «OOCSAT €Heprii razy», «BHUILA TEIJIOTA 3TOPSHHD) Ta
«00’€eM razy.

Takum 4rHOM, B JOKYMEHTI [4] BiCyTHS (Di3WYHA BEIMYMHA «UUCIIO
Bo00e», Ha BiIMIHY BiJ JOKyMeHTa [3].

38’130k «6» (muB. puc. 1.7), sKuil BCTAHOBIIOE BIAMOBIAHICT MIXK
Bumoramu JlupexktuBu €C [7] ta Kogekcom ra3zopo3nogiibHUX CHUCTEM
VYkpainu [4].

KI'pC

2009/73/€C

13.07.2009

Pucynok 1.7 — B3aemM03B’ 30K MI>k BAMOTaMH HOPMAaTHUBHO-TIPABOBUX
TOKYMEHTIB [7] 1 [4]

HupexktuBa [7] KOHCTaTye, 1O «...CHOKHWBa4l TaKOXX MOBHWHHI MaTH
MPaBO Ha HaJeKHE 1HPOPMYBaHHS NPO CIIOKUBAHHSI HUMHU €HEPTi. .. ».

Konekc [4] 3000B’s13y€e «...nmependavynuTu y IUIATHKHUX JOKYMEHTax
CIIO’KMBAYiB 3a MOCIYTM 3 pO3MOJLIY NPUPOJHOrO Tra3zy, a TaKoX B
ocoOucTtoMy KabOiHETI cHoKMBaya, 1HQOpMALID TMPO  BEIWYUHY
Koe(illeHTy MPUBEACHHS 10 CTaHAAPTHUX YMOB (SKIIO BY30J OOJIKY
MPUPOJIHOTO ra3y CHOXKHBaya HE MPHUBOAUTH B aBTOMATUYHOMY PEKHUMI
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00’€éM  MOPUPOJHOTO razy [0  CTaHAApPTHUX  YMOB),  PO3MIp
CEpEeIHbO3BAXKEHOI BUILIOT TEIUIOTH 3rOPSAHHS 3a PO3PAaXyHKOBUM NEpioj, a
TaKOX PO3MIp CIOKHUTOIO OOCSTY €HEeprii MpUpOJHOro razy (3a Tphboma
oUHULISIMU BUMIpY: kKB1roa, I'kan, MJIx)...».

Ak BUAHO, YKPATHCHKUN JOKYMEHT [4] BCTAaHOBIIOE O1JIbIII OOIIMPHI 1
JeTalibHl BUMOTM J0 1HQOPMYBaHHS CIIOXHBA4YIB Yy TIOPIBHAHHI 3
BUMOTaMH €BPOIEHNCHKOr0 JOKYMEHTa [ 7].

Bumoru Kopekcy razopo3noguibHUX cHCTEM [4] yTOUYHIOE 1HIIMH
YKpaiHChbKUI1 HOPMaTUBHO-NIPAaBOBUH akT [8] (auB. puc. 1.8).

' ' 7 HKPEKIT
2009/713icC K —
&l 30.09.2015

Pucynok 1.8 — B3aem03B’ 30K MI>k BAMOTaMH HOPMAaTUBHO-TIPABOBUX
TOKYMEHTIB [7] 1 [8]

[IpaBuna nmoctayaHHs MPUPOJHOIO rasy [8] BCTAHOBIIOKOTH, IO «3a
PO3pPaxyHKOBY OJMHUIII0 TMOCTABJIECHOTO MPUPOJHOTO Ta3y MPUNMAETHCA
METp KyOlYHUU MPUPOAHOrO razy, NPUBEACHUN O CTAHAAPTHUX YMOB 1
BUPAKEHUI B EHEPTETUYHUX OJUHUIISIX.

Bce Bule HaBeneHE € aHali30M BHUMOI HOPMAaTHBHO-IIPaBOBUX
JOKYMEHTIB, VY3TOJKEHOCTI YW CYNEPEWwIMBOCTI LHUX BUMOI WIOJI0
BUMIPIOBAHHS O0CSTIB CIIOKUBAHHS NPUPOIHOTO Ta3y B OJUHUISAX €HEPTII.
OmgHak 11 JOKYMEHTH HE OOMEXYIOThCS JaHUMU BUMOTamu, ajne U
(OpMyIOTh MEBHI HAIIPSIMKK PO3BUTKY 1 MOKPAIEHHS CTAaHY BUMIPIOBAHHS
eHeprii npupoIHOro ra3y. Lle B MOBHIM MIpl CTOCYETHCS K €BPONEHCHKUX,
TaK 1 yKpaiHChbKUX MPABOBUX JTOKYMEHTIB.

B ToMy X Taku €BpomeHChbKOMY JIOKYMEHTI [7] HaBeJEH1 BiAMOBIIHI
CTpaTeriuyHi HaMPSMKU PO3BUTKY BUMIPIOBAJIbLHUX CHUCTEM eHeprii razy. Lli
BUMOTH TOBHICTIO Y3TO/UKYIOTHCS 3 BHMOTraMu YKpaiHChkoi Kouuermniii
CTBOPEHHS €JJMHOI CUCTEMU 00JIIKY NMpupoHoro razy [9] (mus. puc. 1.9).
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2009/73/€C

13.07.2009

KM
Ne 1089
21.08.2001

Pucynok 1.9 — B3aemo3B’ 30K M’k BAMOTaMH HOPMAaTHUBHO-TIIPABOBUX
TOKyMEHTIB [7] 1 [9]

[im, BimoOpakeH1 B €BPONEHCHKIA JauUpekTuBl [7] HacTymHi: «3
METOI0 TPOCYBAaHHS EHEPreTHUYHOI €(PEKTUBHOCTI JeprKaBU-WICHU a0o,
AKIIO MEBHA JIepKaBa-wieH NpUilMe BIAMOBIAHE PIIEHHS, TO PErYyTIOYNN
OpraH BJaAu TIOBUHHI HAIOJIETJIMBO PEKOMEHAYBaTH, I100 Tra3oBi
MIJNPUEMCTBA ONTUMI3YBall BUKOPUCTAHHS rasdy, HanpuKiIaj, HagarOuu
MOCJIYTH 3 YHPaBJiHHSA €HEPTi€r0, PO3pOoOIsAIOUr HOBaLIMHI (popMyn 1iH
a00 BMPOBA/KYIOUHU, SKIIO HAJIECKUTh, CHUCTEMH IHTEJIEKTYaJbHOIO
BUMIPIOBaHHS a00 1HTENEeKTyaldbHI Mepexi» Ta «/lepkaBu-uieHu
(€Bpocoro3y  —  aBT.)  TapaHTYlOTh  BHUKOPUCTAaHHS  CHUCTEM
IHTEJIEKTYaJbHOTO BHUMIPDIOBaHHA, $KI CHPUSATUMYTh AKTHBHIM y4acTi
CIIO’)KMBAaYiB HA PUHKY MOCTAYaHHS Ta3y...».

VYkpaiHcbKa KOHIEIis [9] BCTAaHOBIIOE MOETAMTHUN PO3BUTOK CUCTEM
00JIiIKy eHeprii npupojHoro razy: «llepmuii eram - yCTaHOBJICHHS Ha
ra3opo3noAUIbHUX MYHKTax 1 HA OKPEMUX HaIpsIMKax ra3opo3MoiIbHOI
Mepeki aBTOMATHM30BaHUX BHUMIPIOBAIBHUX KOMIUIEKCIB. Jpyruii eram -
OCHAIIIEHHS1 CUCTEM 300py, 0O0poOKM, mepeaadi iHdopMalli Cy4yaCHUMHU
MPOrpaMHO-TEXHIYHUMHU 3aco0aMH Ta JiHISIMU 3B'sI3Ky. TpeTiid eram -
CTBOpPEHHsI 0aratopiBHEBOI aBTOMAaTM30BAaHOI CUCTEMH OOJIIKYy Ta3y
(paiionHa, oOJiacHa, 3arajbHOJIEpXKaBHA), 31MCHEHHsI OOJIKy razy Ta
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NPOBEACHHS PO3pPaxyHKIB 3a Ta3 3 ypaxXyBaHHSIM MOro KaJOPiHHOCTI.
...[Jns 3MeHmeHHss BTpar razy B MOOYTI mependayuTd 3ampOoBa>KCHHS
KOPUTYBaHHSI IOKa3aHb BHUMIPIOBAHHS 00'eMy Ta3y m0OOYTOBUMH
JIYUIBHUKAMU 3aJIEKHO BIJI TEMIIEPATypH HABKOJIUIIIHBOTO CEPEOBHUILA 1
TUCKY ra3y. Ha octaHHbOMy eTamni Oyae 00'€JHaHO BEpXHI pIBHI CHUCTEM
001Ky ra3zy cepu BUI00yBaHHS, TPAHCIIOPTYBaHHs, 30epiranus ta chepu
CIIO>KMBAHHSI 1 CTBOPEHO €JIMHY Tally3€BY CUCTEMY OOJIIKY ra3y».

[, 3HOBY X Taku, YKpaiHCbKHU JTOKYMEHT [9] BCTaHOBIIOE€ OUIBII
JETalbHO OMHUCaHI KPOKHU 3 PO3BUTKY BUMIPIOBAJIBHUX CHUCTEM EHEpTii
IPUPOJHOTO Ta3zy, HiK €BPONEUCHKUN TOKYMEHT [7], sSKui Mae OlIbIn
JCKJIApATUBHUM XapAKTED.

VY3aranpHIOIOUM BCE ONUCAHE BHILE, CYTTEBUM MOOKAHHSAM €
HEOOXI/THICTh BHECEHHSI JI0 YMHHUX HOPMATHUBHO-IPABOBUX JOKYMEHTIB
VYKpaiHu BUMOTH IIOTOAMHHOTO 1H(POPMYBAaHHS CHOKHBAYIB HMPUPOTHOTO
ra3zy npo TeIJIOTBOPHY 3JaTHICTh LIbOI'O €HEPrOHOCIS.
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Po3aun 2
[ToKka3HUKM SKOCT1 IPUPOJHOTO Ira3y

[ToHATTS SIKOCTI MPUPOJHOrO a3y YacTO OTOTOXKHIOETHCS 3 HOTO
CHEPreTUYHUMHU TIOKa3HUKaMHu. AJle, Haclpap/i, ACOPTUMEHT SKICHUX
MOKa3HUKIB IIbOI'0 €HEProHOCisl HabaraTo MUPIIUH.

[Ie B kiH11 80-X pOKIB MUHYJIOTO CTOJITTSI OYB CTBOPEHUN TEXHIYHUM
koMmitet ISO/TC 193, sxuii po3noyaB po3poOKy Mi>KHaApPOJITHOTO CTAaHAAPTY
010 TIOKA3HMKIB SIKOCTI MPUPOAHOTO razy. OCTaHHS peakiiis IbOro
cranaapty [10] MicTtuTh kinacudikailiro MOKa3HUKIB, 10 BHU3HAYAIOTh
AKICTh Ta3y (puc. 2.1).

HOI{E]BHI]I{PI, 10 BI3HAYAIOTE AKICTE a3y

Y Y

Cxmag razy BmactHroCTL rasy

Pucynok 2.1 — Knacudikaiiisi mokasHUKIB SIKOCTI IPUPOIHOTO ra3y

Bci skicHi moka3HUkW (auB. puc. 2.1) knacudikoBaHi 3aJI€KHO BiJ
CKJIaJly ra3y Ta Moro BJIACTUBOCTEU.

B cBoro uyepry, HopmaTtuBHUM HOKYMEHT [10] mpomnonye posrisaatu
CKJIaJ] Ta3y y pO3pi31 OCHOBHUX, APYTOPSAHUX Ta HE3BHAYHUX KOMIIOHEHTIB
(puc. 2.2), a BIACTUBOCTI Tra3zy MNOAUIATH Ha (I3UYHI Ta BCl 1HIII
BractuBocTi  (puc. 2.3). Takumii noaui  BCTAaHOBIIOETHCA  SIK
PEKOMEH/IOBaHUM 1 TaHWI CTaHAApT HE 3000B’s13y€ BUKOPHUCTOBYBATH BCI
NMOKAa3HUKU TPH OLIHII SKOCTI MPUPOAHOrO Ta3y, a (QopMyBaTH
HOMEHKJIATYpPY IIUX MOKa3HUKIB B 3aJIEKHOCTI BiJI I[1JIbOBOI MPU3HAYEHOCTI
rasy.

Kpim Toro, et cranaapt [ 10] nomuproeTbest Ha NPUPOIHUN Ta3, AKUN
TPAHCIIOPTYETHCS MAriCTPaIbHUMHU Ta30MpoBOJaMH, a00 MPOAAETHCS Ha
MDKHapOJIHOMY pUHKY, a00 TMepelaeThbCsi B MICIEBI Ta30pO3MOIUIbHI
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cucteMu. TakMM YMHOM, BIH HE BCTAHOBJIIOE BUMOT JI0 IOKA3HUKIB SKOCTI

IPUPOHOTO ra3y y KIHIIEBOrO CIIOKUBAYa.

PosrnssHeMO neTaibHIlIE CKiaj rasy, perjiaMeHTOBAaHUN CTaHIapTOM

[10] (puc. 2.2).

Cknagrasy
h J
OCHOBHI Hpyropsimi HesHaumi
KOMITOHEH TH KOMITOHEH TH KOMITOHEH TH
»  Metan » Bomenn » CIpKOBOJIEHB
»  Etan »  KiceHn | MepkartaHopa
CIpKa
» Ilpoman MoHoKcIT
BYTJIEI[FO Tiankur (o)
. CYIB(pL
* DbyTtanu YIB(LT
»  Temil
KapGoHn
» TleHTami > APOOH
cymb(ia
| Bumm : :
> = » 3araibHa ClpKa
T eKCaHIl
> P1y1b
»  A3z0T -
» Jiokcig
BYIJIELIO

Pucynok 2.2 — ITapamerp «Cknag npupogHOro ra3zy»

OCHOBHUM KOMIIOHEHTOM HPUPOJHOrO razy € MeTaH (AuB. puc. 2.2).
Jlo 1i€i Tpynu BXOJSATH TAKOX PAJl BUIUX BYTJEBOAHIB Ta HETOPIOUMX

ra3iB. [[pyropssiHUMH KOMIIOHEHTaMH € BOJAEHb, KHUCEHb, MOHOKCH]I
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ByIUICIf0 Ta Tediid. € TakoX HE3HaYHI KOMIIOHEHTH, 5Kl (DaKTUYHO €
JOMIIIKaMH, 1 HE MalOTh 3HAYHOTO BIUIMBY Ha SIKICTh rasy.

BrmacTieocti razy

/\

D13HUIHL BITACTHROCTIL [HIII BITACTHRBOCTIL

3HAUeHHA MOILIPHOL BMict BOogH Ta
TeTUIOTIL 3TOPAHHA BVITIEBOIHIB Y
PIIKIT popan

v

Y

3HaUeHHA MacOBO1
TEIUIOTIH 3TOPAHHA BMICT 4acTHHOK
TEEPAIX PeUORHH

L4

Y

SHAUeHHI 00 eMHOL
TETIIOTH 3TOPTHH

Y

BMICT 1HIIIIX TA31B

Y

Y

BigHOCHA TYCTHHA

L 4

Iamexe Wobbe

L

Touxa pocI BogH

BuicT piakoi ROl

Y

Touxa pocu
BYITIEBOTHIR

L

BuicT pimkix
BYTJIEBOJTHIB

L

Pucynok 2.3 — Ilapamerp «BiacTuBOCTI IPUPOJHOTO Ta3y»
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@i3U4Hi1 BJIACTUBOCTI MPUPOJHOrO razy (AuB. puc. 2.3) MoOXHa
YMOBHO PO3JUIMTH HA TPU TPYIIN:

- E€HEepreTUYHI MOKa3HUKU: 3HAYCHHS MOJISIPHOI, MaCOBO1 Ta 00’ €MHO1

TETJIOTH 3TOPsiHHSA, 1H1eKC Bo0O0Oe;

- BIJIHOCHA T'YCTHUHA;

- BMICT P1JKOi BOAM Ta PiAKUX BYTJIEBO/IHIB;

- TOYKa pOCH BOJH Ta BYTJIEBO/IHIB.

BMICT 1HIIMX PEYOBUH HACTUIBKU HE3HAYHUM, III0 HE MA€ CYTTEBOIO
BIUIMBY Ha KICTb ra3zy.

Hemo iHma kinacu@ikaiiss MOKAa3HUKIB SKOCTI TPUPOJHOTO Trazy
HaBejieHa B macrnopTax (p13uKO-XIMIYHUX MOKAa3HUKIB MPUPOIHOTO Ta3y Ha
caiti Ykptpancrazy [11]. Po3pobOnena xiacudikaiiiina MoAeIb
MOKAa3HMKIB SIKOCTI, HA OCHOBI JaHuXx 3 [11], HaBeneHa Ha puc. 2.4.

[Toka3HUKM SKOCTI KJIaCHU(PIKyIOThCSI 10 TphOX MapaMeTpax:
KOMITOHEHTHHH CKJIaJ, (P13MKO-XIMIYHI Ta 1HII1 TOKA3HUKHU.

KomnoneHTHUM ckiaj, TpakTUYHO, HE BIJIPI3HAETHCSA BiJl CKJIaay rasy,
HaBEJICHOTO Ha pHUC. 2.2, 32 BUHATKOM TOTrO, IO B JIAHOMY BHMAJIKy 0
HBOT'O 1€ BKJIFOYEHO KHUCEHb.

Jo (I3UKO-XIMIYHUX TOKa3HHUKIB BXOJSTh TUIBKU EHEPreTUYHI
napaMeTpu: TEIJIoTa 3ropsiHHs Ta yuciao Boooe.

Jlo 1HIIMX MTOKa3HMKIB BIJIHECEH1 JIB1 KaTEropii:

- TeMmmepaTypa TOYKH POCH BOJIOTH Ta BYTJIEBOJHIB;

- BMICT  HeOa)XaHMX  KOMIIOHEHTIB:  MacoBa  KOHIIGHTpaIlis
CIPKOBOJHIO Ta MEPKAaNTaHOBOI CIPKH, a TaKOX Maca MEXaHIYHHMX
JIOMIIIIOK.

JInst OiapIn €TaJbHOIO BMBUYEHHS BJIACTHMBOCTEH MPUPOJHOrO Tasy,

0 TMOCTA4Ya€ThCS KIHIIEBUM CIIOKHMBadaMm, Oyiau mpoaHamizoBadi 3408
npotrokodiB 3a 2018 kameHgapHui piK, IO MICTATbCS Ha CaMTi
VYkptpancrazy [l11]. AnamizoM OyiM OXOIUIEHI BCl MapuIpyTH BCIX
obOnacrerd Ykpainu. Jlani mpo mi mapumpyTtud HaBeneHi B Tadn. 2.1. Ilo
KOXXHOMY MapuipyTy Oyiau BH3HAYEHI MAKCHMAJIbHI, MIHIMAJIbHI Ta
Cepe/iHl 3HAYEHHS BCiX MOKA3HUKIB SIKOCTI MPUPOJHOTO raszy, a MOTIM
y3arajibHeH1 1, TAKUM YUHOM, JJIsI KOKHOTO TOKa3HUKa SIKOCTI OTpHUMaHi
MaKCUMaJllbHI, MiHIMaJIbHI Ta cepeaHl 3HaueHHs 3a 2018 pik.
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Pucynok 2.4 — KnacudikauiitHa MoJieNb MOKa3HUKIB SIKOCTI Ta3y
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Tabmuus 2.1 — MapuipyTi moctTa4aHHsl IPUPOTHOTO razy

Oo6nacTh KinbkicThb Homepu mapuipyTis
MapuIpyTiB

Binaunpka 8 3,4, 806, 808,811, 812, 830, 832

Boaunchka 5 207, 208, 209, 213, 216

JIHIMpOINEeTpOBChKa 11 614, 615, 616, 617, 620, 622, 640,
642, 691, 692, 693

JloHelnpKa 3 676,677,678

Kutomupcrka 7 1,2,3,4,5,21, 231

3akapratchbka 6 490, 491, 492, 522, 523, 524

3amnopi3bKa 4 608, 610, 612, 678

IBaHO-®DpaHKIBChKa 21 217, 218, 400, 401, 403, 404, 405,
406, 408, 409, 410, 413, 451, 452,
453,454, 455, 456, 457,493, 536

KipoBorpaacrka 8 620, 622, 812, 843, 847, 850,
870, 878

KwniBcbka 17 2,21,23,24,25,26,27,28,29,42,
43,44, 161, 163, 169, 834, 840

JIyranceka 32 602, 618, 623, 624, 625, 626, 627,
628, 630, 631, 632, 634, 635, 637,
638, 639, 641, 645, 646, 647, 648,
649, 650, 651, 652, 653, 654, 655,
658, 683, 689, 696

JIbBIBCBHKA 47 200, 202, 205, 206, 211, 212,219,
220, 223, 224, 225, 226, 227, 228,
229,230, 232, 233, 234, 235, 236,
238,239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251,
252,253,254, 255, 257, 258, 259,
260, 261, 262, 263, 454

MuxkojaiBcbka 2 619, 850

Onecbka 3 499, 500, 850
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Kinenp tabmum 2.1

[TonTaBCchka 31 41,51, 52, 54, 57, 58, 60, 62, 63, 92,
94, 95, 96, 97, 98, 99, 101, 103, 104,
106, 108, 109, 135, 855, 856, 860,
865, 870, 875, 878, 880

PiBHEHCHKA 5 203, 204, 231, 235, 256

CyMcbka 7 108, 165, 166, 171, 172, 173, 174

TepHOMiNbChKA 9 218, 221, 222, 251, 400, 401, 402,
801, 803

XapkiBcbka 29 131, 132, 133, 134, 135, 136, 137,

138, 139, 140, 600, 601, 603, 604,
618, 621, 657, 660, 661, 662, 664,
666, 668, 670, 672, 673, 674, 676, 686

XepcoHChKa 4 656, 681, 687, 688

XMeNnpHHUIIbKA 9 3,11, 12, 13,221, 231, 801, 803, 804
Yepkacbka 4 812, 834, 840, 843

UYepHiBerpka 4 403,409,411, 412

YepHiriBcbka 8 161, 163, 165, 166, 167, 168, 191, 192

3a pesylbTaTaMM aHadi3y AaHUX, HaBeaeHux B [11], moOymoBaHO
rpadik (puc. 2.5), mo BijgoOpa)kae CKJIaJHUKM MOPUPOJHOrO rasy, IIo
MOCTAYAEThCS YKPAiHCHKUM crokuBadam. Jlani cdopmoBaHI Ha OCHOBI
CEpeIHIX 3HAY€Hb KOKHOTO 13 CKIJIQJHUKIB MPUPOJHOTO razy. Sk BUIHO 13
puc. 2.5, cepeaHe 3HAYCHHS BMICTY METaHy y MPUPOIHOMY rasi CKJajae
93,8%, erany — 3,1%, azotry — 1,1%, pemrta CKJIaJIHHUKIB CTaHOBJISATH
MmeHiIe 1% koxeH.

JInst OublI IETAIbHOTO aHaJI3y PO3TJIIHYTO BCl MOKa3HUKHU SIKOCTI
OPUPOHOrO ra3y i, Ha HIK4Y€ HaBeIeHUX rpadikax, 300pakeHo Jiarna3oHu
MaKCHMaJbHUX, MIiHIMAJIBHUX Ta CEPEAHIX 3HAYEHb KOXXHOIO 3 IUX
IIOKa3HUKIB. Tako>X BU3HAUEHO BIJHOCHI BIAXWJIEHHS MaKCHUMAaJIbHUX 1
MIHIMaJIbHUX 3Ha4Y€Hb IIUX MTOKA3HUKIB B1Jl IXHIX CEPEAHIX 3HAUYCHbD.

BwmicT MeraHy B HpuUpOIHOMY Tras3l BijoOpaxkeHOo Ha puc. 2.6, a
BIIHOCH1 BIAXWJICHHS MaKCUMaJIbHUX 1 MIHIMQJIbHUX 3HAYEHb METaHY BiJ
1oro cepe/iHiX 3HauYeHb — Ha puc. 2.7.
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PucyHnok 2.6 — BMicT MeTaHy y NpUpOJHOMY ra3i
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PucyHok 2.7 — BiTHOCHE BIJIXUJIEHHS] MAaKCUMAJIbHOTO Ta MIHIMAJIbHOTO
3HAYEHHS BMICTY METaHy B IIPUPOJTHOMY a3l BiJl HOrO CepeHbOrO
3HAYEHHS

Sk  BumgHO 13 puc. 2.7, HalOUIbIIE BIIHOCHE BIJXWUJICHHS
MaKCMMaJIbHOTO Ta MIHIMAJIbHOTO 3HA4Y€HHS BMICTY METaHy B
MPUPOJIHOMY Ta3l BIJI MOr0 CEpPEeIHbOrO 3HAYEHHS CTaHOBUTH 6,2% Ta
MiHyc 16,4% BianmoBiiHO. I3 IIbOr0 BUILIMBAE, 1110 BUKOPUCTAHHS CEPEAHIX
3HAYE€Hb BMICTY METaHy y MNPUPOJHOMY Ta3l HaBITh ISl PO3PAXyHKOBUX
MeToAIB € HebaxaHuM. Haiikpallie BUKOPUCTOBYBATH BUMIpSIHI 3HAUEHHS
OO MapaMeTpy.

Ha puc. 2.8 — puc. 2.29 HaBeneH1 AaHi NMPO BMICT IHIIMX CKJIAHUKIB
MPUPOIHOTO ra3y Ta BIAHOCHI BIIXWICHHS MAaKCUMAJIbHUX 1 MiHIMaIbHUX
3HaQ4YEHb IMX CKJAJTHUKIB BIJl iX CEepeHIX 3HAaueHb. SIK BUJIHO 13 HUXKYE
HaBEJICHUX PUCYHKIB, Il BIJIXWUJICHHS CTaHOBJIATH BiJl KUIbKOX COTEHb J10
KUTBKOX THCSY BiICOTKIB. ToMy cepeHl 3HAUY€HHS IMX CKJIAJHHUKIB
NPUPOJHOrO Tra3y B3arajil HE JOLUIBHO BUKOPUCTOBYBATH B
PO3paxyHKOBUX METO/AAX.
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PucyHok 2.9 — BilHOCHE BiIXUJIEHHSI MAaKCUMAJIbHOTO Ta MIHIMAJIbHOTO
3HAQYEHHSI BMICTY €TaHy B MPUPOJHOMY T'a3i BiJl HOT0 CEPEAHLOTO

3HAYCHH:
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Pucynok 2.11 — BigHocHe BIAXWIEHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO

3HAQYEHHS BMICTY MPOINaHy B IPUPOJIHOMY T'a3l BiJ MOro cepeIHbOro

3HAYCHHA
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Pucynok 2.12 — BMicT 130-0yTany y NpUpOTHOMY Ta3i
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Pucynok 2.13 — BigHocHe BIAXWIECHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAYEHHS BMICTY 130-OyTaHy B IPUPOHOMY rasi Biji MOro cepeIHbOro
3HAYCHHS
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Pucynok 2.14 — BMicT H-OyTaHy y IpUpOIHOMY Tasi
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Pucynok 2.15 — BigHocHe BiAXWIECHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAYEHHsI BMICTY H-OyTaHy B IPUPOJHOMY Trasi Bijl HOTO cepeIHhOro

3HAYCHH:
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Pucynok 2.16 — BMicT Heo-TIeHTaHy y TPUPOJAHOMY Trasi
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Pucynok 2.17 — BigHocHe BIAXWJIECHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAYEHHS BMICTY HEO-TIEHTAaHY B MPUPOJHOMY T'a3l BiJ Oro cepeIHbOro
3HAYCHHS
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Pucynok 2.18 — BMICT 130-TIeHTaHy Y IPUPOTHOMY Ta3i
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Pucynok 2.19 — BigHocHe BiAXWIEHHSI MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHS BMICTY 130-TICHTaHy B IPUPOJHOMY rasl BiJi HOro CEpeHbOrO

3HA4YCHHI
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Pucynok 2.20 — BMIiCT H-TIEeHTaHy y NPUPOJAHOMY Ta3i
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Pucynok 2.21 — BigHocHe BIAXWIECHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO

3H

a4EeHH$ BMICTY H-TIEHTaHy B IPUPOJHOMY ra3i BiJl HOTO CEpEIHBOTO
3HAYECHHS
34



B
12

Pucynok 2.22 — BMICT rekcaHiB y IPUPOJAHOMY Ta3l
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Pucynok 2.23 — BigHocHe BIAXWICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO

3HAYEHHS BMICTY F€KCaHiB B IPUPOAHOMY ra3i BiJl CEPEAHBOTO 3HAUCHHS

IbOI'0 ITOKa3HUKaA
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PucyHok 2.24 — BMICT KUCHIO Y TPUPOJTHOMY Trasi
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Pucynok 2.25 — BigHocHe BIAXWJICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHsI BMICTY KHCHIO B IPUPOJIHOMY Ta3i BiJl HOTO CEPEIHBOTO

3HAYCHH:
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Pucynok 2.27 — BigHocHe BIAXWJICHHS MAaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHsI BMICTY a30Ty B IIPUPOJHOMY ra3i BiJ HOro cepeIHhOT0
3HAYEHHS
37



CO2, % wmon.
T o B B A S S A A

O e mnerann et et oAen SRE e R e S e SR SR S S A R ST S A AR SR AR S S A SR A S e SRR AR S R AR AR

L B s

T cier mnen s et s AT SR R AR S R AR S S S A R ST S A S AR AR AR SR B A SR A S R e AR R SR R AR AR
Bllspasdesinssaanaadandaatnatantaniaiiaiiaiaaandaidaataatantandandn st taiaida s te sttt S a e

—— MaKC
BCE smar mmen nr men e R S R AR R B RS R B R S R RS R S R RS SRS R B A S SRR RS SRS R R AR A SRR AR —8— MiH
—&— CP'3HEY
e e R S A A S R R R S B S B

BB etttk bkttt

1

MICALL

1 5 3 4 5 6 7 5 9 10 11 12 PO®

Pucynok 2.28 — BMICT 1iokcu1y BYIJICIIO Y IPUPOTHOMY Ta3i
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Pucynok 2.29 — BigHocHe BIAXWICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHSI BMICTY JIIOKCHUTY BYIJICI[IO B MPUPOJHOMY T'a3i BiJ HOro

CEpEAHLOI0 3HAUYCHH:
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Pucynok 2.30 — I'ycTrHa pupoOIHOTO Tazy
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Pucynok 2.31 — BigHocHe BIAXWICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHsI TYCTUHH MIPUPOJTHOTO a3y Bij ii C€peIHbOr0 3HAUEHHSI
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MiHiMallbH1, MaKCUMaJIbH1 Ta CEPEAH1 3HAUCHHS TYCTUHHU MPUPOTHOTO
ra3zy HaBezieHi Ha puc. 2.30.

BinmHocHe BIIXWJIECHHS MaKCHUMaJIBLHOIO Ta MIHIMAJIbHOI'O 3HAUEHHS
IYCTUHM TPUPOJHOTO Tra3zy BiJ 1l CEpeAHbOTO 3HAUYCHHS HABEICHI Ha
puc. 2.31. HaiiGinplie MakCUMaJIbHE BIIXWJICHHS CTaHOBUTH 18,2%, a
MiHIMalIbHEe — MiHyC 19,5%. Tomy, sk 1 B mMomepeAHiX BUIIAJKaXx,
BUKOPHUCTOBYBAaTH CEpPEIHE 3HAUEHHS TYyCTUHU NPUPOJHOTO Ta3y B
PO3paxyHKOBUX METO/AaX € HEJIOIIIBHO.

Po3rasiHeMo Temep €HEpPreTudYHi napaMeTpud MNPUPOJHOrO Tasy:
TEIJIOTY 3rOpsiHHA Ta yucio Boooe.

MiHimMabHI, MaKCUMaJlbHI Ta CEpEIHI 3HAYEHHS TEIUIOTH 3TOPSHHS
HUKYOI MPUPOAHOrO rasy HaBeAeHI Ha puc. 2.32, TEMJOTH 3TOPSAHHS
BUIIO1 — Ha puc. 2.33.

BimHocHe BIIXWJIECHHS MaKCHUMaJILHOIO Ta MIHIMAJIbHOI'O 3HAUEHHS
TEIJIOTH 3TOPSHHS HUXKYOI MPUPOAHOTO ra3y Bif ii CEpeAHbOTO 3HAUCHHS
HaBezeH1 Ha puc. 2.34.
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Pucynok 2.32 — Temora 3ropssHHA HUKYa MPUPOJIHOTO Ta3y
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Pucynok 2.34 — BigHocHe BIAXWJICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHSI TEIJIOTH 3rOPsIHHS MPUPOJIHOTO Ta3y Bij il CEpeHbOro

3HAa4YCHHA
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He 3anexxHo Bij TOro, B SIKMX OJMHUIIIX BUMIPIOBAJIACs TEIIOTA
3TOpPSIHHS Ta YW BOHA € BHIOK a00 HWKYOI, BIJIHOCHI BIAXWJICHHS
MaKCHMaJbHOTO Ta MIHIMQJIBHOTO 3HAYEHHS TEIJIOTH  3TOPSHHS
IPUPOJHOIO ra3zy Bij il cepeAHbOro 3HaAUeHHs OyayTh U1l BCIX BUIAJIKIB
Takl, sk 300pakeHo Ha puc. 2.34. HaliOuibiie MakcUMaibHE BiAXUIJICHHS
CTaHOBUTH 9,9%, MiHIMaJIbHE — MIHYC 7%.

JI1s po3paxyHKOBHUX METOJIIB Taka TOYHICTh € JOMYCTUMOIO 1, Yy
BUIMAJIKY BIJICYTHOCTI BUMIPSIHUX 3HAUY€Hb, I NPUOIMU3HUX PO3PAXYHKIB
TEIUIOTU 3TOPSAHHSA HPUPOIHOIO ra3y MOXHA BUKOPHUCTOBYBATH 11 CEPEIHE
3HAYEHHSI, SIKE CTAHOBUTb:

- JUISl TEIJIOTH 3TOPSIHHS HUXK4ol: 8219 KKan/m>, 34,4 MI[)K/M3, Ta

9,6 KBTTOI[/M3 B1JIIIOBIJTHO;
- Il TEIJIOTH 3ropsHHs Buioi: 9107 kran/m>, 38,1 MI[)K/M3, Ta
10,6 KBTTOI[/M3 BIJITTOB1IHO.

AHQJIOTIYHO  MPOAHATIZYEMO TaKUW  CHEPreTUYHUM  IapameTp
IPUPOJHOrO Ta3y, Ak 4ncio Bo0Oe, MmakcumanbHi, MiHIMAJIbHI Ta CEpeAHi
3HAYEHHsI IKOTO HaBe/eH1 Ha puc. 2.35.
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Pucynok 2.35 — Yucno Bo66e Buille NpuUpoIHOTO ra3y
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BinmHocHe BIIXWJIECHHS MaKCHUMaJILHOIO Ta MIHIMAJIbHOI'O 3HAUEHHS
yucia BoO0e BUIIOro MpUPOAHOTO Ta3y Bij MOro cepeHbOro 3HAUYCHHS
HaBeJIeH1 Ha puc. 2.36.
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Pucynok 2.36 — BigHocHe BIIXWJIEHHS MAaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3Ha4YeHHs ynciia Bo66e BUIIOro Bij HOro cepeaHboro 3HaueHHs

HaiiOunpiie wmaxkcuMmalibHE BIOXWIEHHS Yuciaa Bo00e BHIIOro
CTaHOBUTH 3,9%, MiHIMalIbHE — MIHYC 7,2%.

JIns po3paxyHKOBHUX METOJIIB Taka TOYHICTh € JOMYCTUMOIO 1, Yy
BUMAJIKY BIJICYTHOCTI BUMIPSIHUX 3HAU€Hb, I NPUOIU3HUX PO3PAXYHKIB
yuciaa BoO0e BUILOro MpUPOAHOrO Tra3y MOKHAa BUKOPHUCTOBYBAaTH MOTO
CEpElIHE 3HAYCHHA, AK€ CTaHOBHUThH: 11778 KKa/m>, 493 MI[>K/M3, Ta
13,7 KBTTOI[/M3 BIITIOBI1HO.

Ha Hnactynmaux puc. 2.37 — puc. 2.46 HaBeleHI MaKCUMAaJIbHI,
MIHIMaJIbHI Ta CEPEJIHI 3HAYEHHS TEMIIEPATypU TOYKHU POCH BOJIOTH, TOUKHU
pPOCH BYTJICBOJIHIB IIPUPOJAHOTO ra3y, MacoBOI KOHIIEHTpAIlli CIPKOBOJIHIO
Ta MEpPKAINTaHOBOI CIPKM Ta MAaCH MEXAHIYHUX JOMIIIOK B MPUPOJTHOMY
rasl, a TaK0)X BIJHOCHI BIOXWJICHHS MAKCHUMaJIbHUX 1 MIHIMAJIbHHUX
3HAYEHb IIUX MapaMeTPiB BiJ iXHIX CEpeAHIX 3HAYECHb.

46



fd,"

R R R ERE R s B B B R E R e S R P R R e E

10 +

MICALL

40 4

PORY

Pucynok 2.37 — Temnepatypa TOUKH pOCH BOJIOTH IIPUPOIHOTO Tazy
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Pucynok 2.38 — BigHoCHE BIAXWJICHHS MAaKCUMAJIbHOTO Ta MiHIMAJIbHOTO

3HAYEHHS TEMIIEPATYPHU TOUYKH POCH BOJIOTH MIPUPOAHOTO raszy Bif ii
CEPEIHBOr0 3HAUCHHS
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Pucynok 2.39 — TemniepaTypa TOYKH pOCH BYTJIEBOJIHIB IPUPOJIHOTO razy
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Pucynok 2.40 — BigHocHe BiAXWJICHHS MAaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQUYEHHS TEMIIEPATypHU TOUKH POCH BYTJIEBOJIHIB MIPUPOIHOIO ra3y Bij il
CEpEeAHbOr0 3HAYEHHS
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Pucynok 2.41 — MacoBa KOHIIEHTpallisl CIpKOBOJIHIO B IPUPOTHOMY Ta3i
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Pucynok 2.42 — BigHocHe BIAXWJICHHS MAaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAYEHHSI MACOBOI KOHIICHTPAIlii CIPKOBOHIO B MPUPOTHOMY Ta3l Bif ii
CEPEIHBOTO 3HAYCHHSI
49



X, rin?

e R A
E TS sonmeommseonmonm e R A A S A A A A
o e
B e e T S e e e e R T D P S
BB e s O S R B A P SR SR AR
—— MK
0,025 T —8— pIH
—i—Cp 3HaY
i
D ot ot e e e e e e e e e
Eiikesesenm e s s s
o B S sy
1 2 3 4 5 6 7 g 9 10 11 12 POty

Pucynok 2.43 — MacoBa KOHIIEHTpallisl MepKanTaHOBO1 CIPKHU B
MIPUPOTHOMY Ta3l
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Pucynok 2.44 — BigHocHe BIAXWJICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO

3HAYEHHSI MACOBOI KOHIIEHTpAIii MEPKANTaHOBO1 CIPKH B MIPUPOTHOMY Ta3i

Bij i cepeIHbOr0 3HAUYCHHS
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Pucynok 2.45 — Maca MexaHIYHMX JIOMIIIIOK B MPUPOTHOMY Ta3i
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Pucynok 2.46 — BigHocHe BIAXWJICHHS MaKCUMAJIbHOTO Ta MiHIMAJIbHOTO
3HAQYEHHSI MaCU MEXaHIYHUX JOMIIIOK B IPUPOAHOMY rasl Bif i

CEpEAHLOI0 3HAUYCHH:
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Ak BuaHo 13 puc. 2.37 — puc. 2.46, BITHOCHI BIJXWUJICHHS
MaKCUMaJbHUX 1 MIHIMAJbHUX 3HAY€Hb IMX I[ApaMeTpiB BIJ IXHIX
CEepe/HIX 3Ha4Y€Hb CTAHOBJIATH BIJI KIJIBKOX COTEHb 10 KUIBKOX THUCSY
B1ICOTKIB. ToMy cepedaHl 3HAUYCHHS LMX CKJIAJHUKIB MPUPOJHOIO raszy
B3araji He JOIIJIbHO BUKOPHCTOBYBATH B PO3PaXyYHKOBHX METO/IAX.

Buxonasuum 3 BHUILE HAaBEACHOTO aHAI3y B ILbOMY pPO3JILI, MOXKHA
CTBEp/KYBaTH, IO JUIi NPUOIM3HUX PO3PaXyHKIB, MPOTHO3HOIO
MOJCIOBAaHHS MOXXHAa BHUKOPHUCTOBYBATH CEpPEAHI 3HAYCHHS JIUIIE
EHEPreTUYHUX MapaMeTPiB MPUPOHOIO Ta3y: TEIJIOTH 3rOpsIHHS Ta Yucia
Bo006e. Taki omepaiiii A0LUIBHO 3A1MCHIOBAaTH Y BUMAAKY, KOJIU BIJICYTHI
BUMIPSIHI 3Hau€HHS 1IHUX (Pi3nuHUX BeauyuH. OTpumaHi pe3yJbTaTH
OoOYHKCIIEHb HE MOXYTh OyTH MIJCTAaBOIO JJII PO3PAXYHKIB 3a CHOXKHTHM
OpUpPOAHUN Ta3, aje OyayTh KOPUCHUMHU JJIsi MPOTHO3HUX PO3PaXyHKIB
TEIJIOTH 3ropaHHs, yncia BoOOe Ta eHeprii mMpupoHOro ra3zy y KiHIIEBUX
CIIOKMBAYiB, a TaKOX JUIsl MOAQIBIIMX HAYKOBUX JOCHIKEHb y Traysi
MOJICJTFOBAHHS €HEPreTUYHUX MTapaMeTPiB MPUPOHOTO razy.
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Po3aur 3
MojientoBaHHS €Heprii IPUPOJHOrO ra3y

AkicTh npUpOAHOro ra3zy Oe3MOoCepeHbO 3AJIECKUTHh BiAg HOTO
EHEePreTUYHUX IMOKa3HUKIB. B momepeaHboMy po3aull JOBEACHO, IO, 3
NOMIX BCIX MOKa3HUKIB SIKOCTI HOPUPOJHOTO raszy, IPOTHO3HE
MOJIEJTFOBAHHS AOIIbHO TPOBOAUTH TUIBKHA €HEPreTUUHUX MOKA3HHUKIB.

Po3paxyHOK 3a MpUPOAHUN Ta3, BIAMOBIAHO O YMHHOIO B YKpaiHi
HOPMATUBHO-IIPABOBOTO JIOKYMEHTY [8], TOBHUHEH 3MIMCHIOBAaTHUCS B
MeTpax KyOIYHHX 32 CTAaHAAPTHUX YMOB 1 BUPAXXEHUX B E€HEPreTUUHUX
OJIMHUIISIX.

Y no0yTOBOMY CEKTOpP1 HE MPAKTUKYETHCSI BCTAHOBIICHHSI KOPEKTOPIB
Ta o04ucaOoBadiB 00’eMy Tra3zy 3 (YHKII€ BU3HAUYEHHS EHEprii 13-3a
BEJIMKOTO TEpPMIHY iXHbOI OKYNHOCTI. Tomy B 10oOyTOBiil cdepi
BUKOPHUCTAHHS  ICHYIOUMX 3acO0IB  BHUMIPIOBAHb  YHEMOKJIUBIIIOE
3MIIMCHEHHA O0JIIKY ra3y B OJMHUISAX €HEPrIi.

B cBorwo yepry, HOpMaTUBHO-IIPAaBOBUM JTOKYMEHT [12] no3Bossie miis
OoO0JIIKy Ta3y BHUKOPUCTOBYBAaTH THIPUCTPOi MEPETBOPEHHS 00 €My
OPUPOJHOrO rasy B eHeprito. J[OyKOMIUIEKTYBaHHS JIIYWJIBHHUKIB Ta3y
OUMU TPUCTPOSIMHU MOXXE OYTHM BUXOJIOM 3 CUTyalli. AJIroputM poOOTH
TaKUX MPUCTPOIB HACTYITHUM.

CymapHe 3Ha4eHHs eHeprii £, BianoBinHo 10 [13], obuncmooTs 3a

4aCOBHUM 1HTEpPBAJIOM ¢ 3a (HOPMYIIOIO:

E,=E_|+AE, 3.1)

e Ly

Bushadennss mpupocty emeprii  AE,, BignmosigHo g0 [13],

3M1MCHIOETHCS IIUISIXOM MiJICYMOBYBAaHHS HEMEPETBOPEHOIO 00’ €My Vz

— CyMapHe 3Ha4Y€HHsI €HEPrii /10 4aCOBOro 1HTEpBaly, ¢.
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AE, = K(H )tl_glVl. : (3.2)
ae
T
- b P
K=7+5 (3.3)
b
K — crama, TumnoBa s KoedillleHTa TEPETBOPIOBAHHS, IO

BUKOPHUCTOBYETHCS JJI IEPETBOPIOBAHHS CYMU 00’ €MHOTO IPUPOCTY V. 3a

YMOB BHUMIPIOBaHHS 10 O00’€MHOrO0 MPHUPOCTY 3a CTAHAAPTHUX YMOB;
T,P — BUMIpSIHI 3HAUEHHS TEMIEPATypH Ta TUCKY MIPUPOJHOrO raszy; T b

3HAQYEHHsI TEMIIEpaTypu NPUPOJHOr0 Ta3zy 3a CTaHJAApPTHUX YMOB, IO
nopiBaroe 273,15 K (s miywiibHMKAa BCTAaHOBJIEHOTO HaABOpi), abo
288,15 K um 293,15 K (15 niyuibHUKA BCTAHOBJIEHOIO B MPUMIILICHH]);
Pb=101325 ITa — 3Ha4YeHHSA TUCKY INPUPOJHOrO Tra3y 3a CTAHAAPTHUX

ymoB; (H), — 3HAueHHs TCILUIOTH 3rOpsiHHS rasy JUIi Iepioxy

N1JICYMOBYBaHHS .

B poGotri [14] HaBenmeHudt MeETOJl BHU3HAYEHHS OOJIIKOBAHMUX
JYUIbHUKAMU 00’€MiB TPUPOJHOIO Tra3zy 3 BpaxXyBaHHSM IMHUTOMHX
pi3HUIb 00’ €MiB Tasy.

B poOoti [15] HaBeneHuil po3paxyHKOBUI METOJ]I BUSHAUEHHSI THCKY
IPUPOJHOTO Traszy, 10 OOJIKOBYEThCA B MOOYyTOBiM cdepi. CkiaaoBUMuU
THCKY rasy € armMocepuuii (0apoMeTpuunuii) P, Ta HaJJIUIIKOBUM THCK

rasy Py. ArtmochepHuii THCK, BIANOBIAHO 10 [15], obumcmoeTses Ak

¢yHKIis Big reorpadiyHOl BUCOTU HACEJIEHOTO MYHKTY HaJ PIBHEM MOpS
h, a HaJJIMIIKOBUN THUCK Ta3y sl TOOYTOBUX Ta30MpOBOJAIB, BIJMOBIIHO
no [16], Py =3000 Ila.

3 ypaxyBaHHSAM IIbOTO (hopMyJia [l BUBHAYEHHSI TUCKY MPUPOIHOTO
ra3zy y noOyTOBUX ra3ornpoBOJiax 3alUIlIE€TbCsl B TAKOMY BUTJISIL:

P=104578—11,532A. (3.4)
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CucrtemaTu3oBaHl JaHi 0Opo reorpadiyHi BUCOTH /4 HaCEICHUX
NYHKTIB YKpaiHu HaBeAeH1 B poOoTi [15].

[Ile onuH BUMIpIOBaibHUN napameTp y popmymi (3.3) — Temmneparypa
rasy.

VY BUMAKy BUKOPUCTAHHS MPUCTPOIB KOMITEHCAIlli, TeMIiepaTypa razy

T Oyne piBHa TeMIiepaTypi MOBITPs HaBKoOJO JiuniabHuKa Ty, K. Tomi

HC>
dopmyna (3.3) 3anuiIeTbCs B TAKOMY BUTJISAIL:

_ Ty 104578115320 _ 1p

Tye 101325 T

K

(1,0321—1,13812-10—411], (3.5)
HC

a dopmymna (3.1) HaOyne Burisany [17]:

E =E,_

T, ) k
t +pl (L0321-113812-1074 ) () - 2 V. (3.6)
HC i=1

1

3 ¢opmynu (3.6) chigye, 10 KUIBKICTh €HEPTii HNPUPOAHOTO Tasy,
CIIO’KUTOTO B TIEBHOMY KaJICHJIAPHOMY MICSIli POKY, CTAHOBUTH

T
_ b , _ 1074n). 14 .

En_273’15+Tn (1,0321 1,13812-10 h] H,-V, 3.7)

P (] T n - TeMr[epaTypa HOBiTpSI HaABKOJIO J'IiIII/IJ'IBHI/IKa B HeBHOMy

KaJeHIapHOMY Micsili poky, °C.
JIns BUMAagKy BCTAHOBJCHHS MOOYTOBOrO JHYMJIBHHKA Tra3y B

KUTIOBOMY npumimenni T, =T p> WO HE MOXKHA CTBEPIUKYBATH Yy

BUIMAKy BCTAHOBJICHHS JIIYMJILHUKA a3y HAJIBOPI.
TemrepaTypa MOBITPsST HABKOJHUIIHLOTO CEPEIOBUINA, BIJIMOBIIHO 0
[18], 3anucyeTbCst y BUIIISIAL

T, =T+ Acos(@t —¢). (3.8)
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[TapameTp & npuitHATO piBHUM HYyJEBl. Bennunna 4 BU3Ha4YaeThCs 32
dbopmyIoro

A=——T 1 (3.9)

ne T, 7 T, 1~ TEMIEPATYPHU BIAMOBIAHO JIMITHA 1 C14HA, T — 4acC B TO/.

Tak stk BIJJTIK Yacy W€ BiJl MOYATKY CI4HS, TO MAEMO PiBHSHHSI

TI:T+A, (3.10)
3BIICH
T:TI—A. (3.11)
BennuuHa @ 3HaXOAWTHCS 3 PIBHSHHA @7 p= 2w, T p - KUIBKICTD
TOJINH B POIII.
2 2 103 1
w_rp_365-24_0’717259 107 rox . (3.12)

[TpuitmeMo, 1110 B KO)KHOMY MicCs1li 0OJJHAaKOBa KUJIbKICTh TOJIUH

_365-24
T="""-=_

o =730 ron, (3.13)

1€ T — KUIbKICTh TOJUH B 1 MicsIll poKy.
VY Ttakomy pazi ¢opmyny (3.8) MOokHaA 3amucaTd y JICIIO 1HIIOMY
BUTIIA1

Tn=T+Acos(o,717259-10—3(n—1)-730]=T+Acos(o,5236(n—1)), (3.14)

7€ n — HOMEP MICSIISl B POIII.

ApXiBHI JJaHl TIPO CEPEAHBOMICAYHI 3HAYEHHSI TEMIIEPATYp MOBITPS
HABKOJIUIITHBOTO CEPE/IOBUINIA B pErioHax YKpaiHW 3a pe3yjbTaTaMu
OaratopiyHUX CHOCTEpEkEHb, 3 1899 poky, HaBeneHi B [19] ta Tadm. 3.1.
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Tabmuus 3.1 — TemnepaTypu noBiTps B perioHax Y KpaiHu

B'C
Micsipb [Tapamerpu piBHsHHS (14)
Obmactp cidenp |numenn| A T ~A4 | =T
1 rpyna
JHinponerpoBchKa 48 | 21,5 |-13,15] 835 | -13 8
JloHerpKa -5,3 21 -13,15| 7.85
Yepkachbka -5,2 204 | -128 | 7,6
KipoBorpaaceka -4.9 20,6 |-12,75] 7,85
JIyranceka -5,1 21 -13,05 | 7,95
2 rpyna
MuKoJaiBChKa 24 | 224 | -124 | 10 -12 10
Onecbka -1,5 22 | -11,75| 10,25
XepcoHChKa 2.3 22 | -12,15) 9,85
3 rpyna
KwuiBchka 4.6 19,6 | -12,1 | 7,5 -12 8
4 rpyna
YepHiriBchka -6,8 19,1 |-12,95| 6,15 -13 6
CyMcbKa 7,2 | 192 | -13.2 6
5 rpymna
[TonTaBchka -5,8 20,5 |-13,15| 7,35 -13 7
XapkiBcbKa 6,4 | 204 | -134 7
6 rpyna
XMesbHUIbKA 4,8 18,1 |-11.45] 6,65 | -11 7
YepHiBelpKa -4 18,7 |-11,35] 7,35
BonuHcbka -39 17,6 |-10,75| 6,85
IBano-DpaHKiBChKa 4,5 18,2 |-11,35] 6,85
JIbBiBCBHKA 3,7 17,4 |-10,55| 6,85
7 rpyna
PiBHEHCHKA -4,5 18,5 | -11,5 7 -12 7
JKuromupchbka -4,7 18,6 |-11,65] 6,95
TepHOMiNbECHKA -5,4 184 | -11,9 | 6,5
Binnuieka -5,2 19,2 | -12,2 7

57




Kinenp tabmum 3.1

8 rpyna

3akapnaTchka 24 | 205 |[-11,45) 9,05 | -11 9
9 rpyna

3anopizbka 3,7 | 224 [-13,05] 9,35 | -13 9

B Tabn. 3.1 HaBeneHl JaHi CEpPEeIHbOMICSIYHUX TEMIIEpaTyp MOBITPS
Juuie I CIYHS 1 JIMIHA, OCKUIBKH, BiAmoBigHO 10 dopmynu (3.9), ix
JOCTaTHBO IS MOJENOBaHHs Temneparypu. Kpim Toro B Tabm. 3.1
HaBeJIeHI TAKOX 00YUCIICHI 3HAUeHHs mapaMeTpiB A i I’ piBHanHs (3.14).
B 3amexHOCTI Bl OTpUMaHUX 3HAYECHb IMX MapaMeTpiB BCl 00JacTi
Ykpainu mnoauieHi Ha 9 rpyn. BiamosigHo, B Ta6n. 3.1 HaBemeHi
320KPYTJIEHI 3HAYEHHs LUX apaMeTpiB, T00To = A i ~ T. ]I KOKHOI 3
LIUX TPYIl BU3HAYEHI Cepe/Hi 3HaUeHHs napaMeTpiB A4 i T, ki HaBeeHi B
Taou. 3.2.

Ta6nuus 3.2 — Cepenni 3HaueHHs napameTpis A i T piBHanHs (3.14)

B°C
[TapameTpu ['pynu obnacteit Ykpainu
PIBHSIHHSA 1 2 3 4 5 6 7 8 9
(3.14)

r N 38 - 00 o0 — N ey e

N\ - w O‘\ — N\ oo O‘\ .

N < N N= N N= N= o o

A o) ) ) o0 o0 N — W Q)

X | = — S | | S 0 | < S

(Q\ (Q\ (Q\ on on — — — on

— — — — — — — — —

1 1 1 1 1 1 1 1 1

3 BpaxyBaHHSIM JIaHUX, HaBeJACHUX B TaOi. 3.2, Ta piBHAHHA (3.14)
MaTeMaTHYHa MOJEIb ISl  BU3HAUEHHA  TeMIepaTypu  IOBITPS
HAaBKOJUIIHBOTO  cepenoBuiia B JIHimpomeTpoBchbkid, JIOHEIbKIH,
Yepkacokiii, KipoBorpaacekiii Ta JIlyrancekiit 0071acTsaX MaTUME BUTIISIA:

T,, =7,92-12,98c0s(0,5236(n—1)), (3.15)
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B MukonaiBcbkiid, Onechkiit Ta XepCOHCHKIMN:
T,,=10,03-12,1c0s(0,5236(n 1)), (3.16)
B KuiBChbKiii:
T, =7,5-12,1cos(0,5236(n—1)), (3.17)
B UepHiriBchkiil Ta CyMCBKIN:

T,, =6,08—13,08c0s(0,5236(n—1)), (3.18)

B [TonTaBchkiii Ta XapKIBChKINM:
T, =7,18-13,28¢c0s(0,5236(n 1)), (3.19)

B XwmenbHUIbKIN, YepHiBenbkiii, BomuHchkil, IBaHO-DpaHKIBCHKIN Ta
JIbBIBCBKIN:

T, =6,91-11,09c0s(0,5236(n—1)), (3.20)

B PiBHeHCHKIM, JKutoMupcebkiid, TepHOMNbChKIN Ta BIHHUIBKII:

T, =6,.86—1181cos(0,5236(n—1)), (3.21)
B 3aKapIaTChKIi:

T,, =9,05—11,45¢0s(0,5236(n—1)), (3.22)
B 3amopi3bKii:

T,, =9,35-13,05c0s(0,5236(n—1)). (3.23)
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Y dopmyni (3.7), kpiMm TeMmrepaTypy HABKOJHUIIHBOTO CEPEIOBUIIA,
HasBHA 1€ oJHa (Pi3WYHA BEIMYMHA: TEMIIEpaTypa 3ropsHHS IPUPOTHOTO
rasy. [i MosiemroBanHs 31ilicHeHo B po6oTi [20].

JlaHi mpo BUMIpSHI 3HAUYEHHS TEIJIOTH 3TOPSAHHS HABEACHI Ha
odiuiitHomy caiiti AT «Ykprtpancras» [11]. Bubipka gaHux HaBOIUTHCS
U1 oOacHUX LEHTpiB Ykpainu Ta oxommoe 2015-2019 poku Ta nBa
Mmicsui 2014 poky. Ilicias uporo mepiogy JaHi Ipo TEIUIOTY 3TOPSHHS
MPUPOJIHOTO ra3y HaBejeHi B [11] Tibku 11 ra30CX0BUI.

Ha puc. 3.1 HaBegeHui mpUKIIAJ UIFOCTPATUBHOIO MOJAHHS JaHUX
PO SIKICTh ra3y Ha cauTi [11].

Axicme 2a3y (2pydens 2019)

- 8157

8,

(000 §

Pucynok 3.1 — [laHi npo TemioTy 3ropsiHHs NPUPOJTHOTO razy

B poGotax [20] Tta [21] 3aiificHeHO aHaIi3 3MiHU CEPEIHBOMICAYHOL
TEIJIOTH 3rOpaHHs NPUPOAHOro razy B perionax Ykpainu y 2014-2019 pp.
HUISIXOM omnpaitoBanHs jgaHux 3 [l1]. I'padgiune mnpenacraBieHHs LHUX
JTaHUX 300pa’keHo Ha puc. 3.2.
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3a pe3yabTaTaMu aHajizy [21] BUMIpSIHUX 3HAYEHb TETJIOTH 3rOPSIHHS
OpPUPOJHOro rasy (puc. 3.2) BCTAHOBJIEHO, 11O B YOTHUPHOX O0NACTAX:
Hounenpkili, IBano-®pankiBebkiid, JIyrancbkiii 1 YepHiBELbKIM 3aJ1€KHICTh
TEIUIOTH 3TOPSIHHS TPUPOJHOTO Ta3zy BiJ KaJEHIAPHOTO MICSIS POKY
MOKHA OIKUCATH TPUTOHOMETPUUYHOIO PYHKITIEI0 KOocuHyca (puc. 3.3):

H, = H + Acos(@t—¢). (3.24)

Anasnoriuno 10 Gopmynu (3.14) dpopmyny (3.24) moxxHa 3anucata y
Burjsia [21]:

H, = H + Acos(0,5236(n -1)). (3.25)

[Mapamerpu A Ta H n71s BUIeHaBeNeHUX obnacTeil HaBeneHi B [21]
Ta Tadi. 3.3.

Ta6muus 3.3 — Hapamerpu 4 ta H nna JloHenpkoi, IBaHo-®paHKiBCHKOI,
JIyrancekoi Ta YUepHiBelbKOi o01acTen
B KBTTO)I/M3

ITapamerpu JloHenbpKa IBaHO- JIyrancbka | YepHiBelbka
PIBHSIHHA\0OJIACTh DpaHKIBCbKa
4 -0,103513 | -0,122115 | 0,074432 -0,05815
H 9,598245 | 9,622662 9,513288 9,577305

3 BpaxyBaHHSAM JaHuX 3 Tabja. 3.3 Ha ocHOBI ¢opmymu (3.295)
pO3pO0JICHO MaTeMaTU4HI MOJEIl JJIsi BU3HAUYEHHS TEIUIOTH 3TOPSHHS
IPUPOHOTO Ta3y JJis MEBHOTO KaJIGHJAPHOTO MICSIS POKY B HACTYITHHUX
obnactsax Ykpainu [21]:

- JloHenbKiii:

H,, =9,598245-0,103513co0s(0,5236(n—1)), (3.26)
- [BaHO-®paHKIBCHKIN:
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H, =9,622662-0,122115c0s(0,5236(n—1)), (3.27)

- Jlyrancekii:

H,, =9,513288+0,074432¢0s(0,5236(n—1)), (3.28)
- UepHiBelbKIN:

H,, =9,577305—0,05815c0s(0,5236(n—1)). (3.29)

BunsarkoM e mie JIbBiBChbKa 00J1aCTh, 1€ CEPEIHBOMICSIYHI JIaHI MOXKHA
OMUCATH NPSIMOIIHINHOIO (PYHKIIIETO;

H, =9.46. (3.30)

CepeHbOMICSYHI JITaHI TEIUIOTH 3TOPSHHS MPUPOJHOTO Ta3zy y BCiX
peniTa o0JacTAX TAaKOK MOXKHA OMUCATH MPSAMOIIHIMHOI (QYHKIIELO:

H, =957. (3.31)

Ha ocnoBi Qopmynu (3.7) po3poOieHO MaTeMaTH4yHI MOACTI IS
BU3HAYEHHS €HEPrii MPUPOIHOIO ra3y B perioHax YKpaiHu.

VY 1pbOoX 00nactTax 3 nepuioi rpynu (tada. 3.1): JHimponeTpoBChKii,
KipoBorpazacekiii Ta Yepkachkiil MaTeMaTU4Hy MOJENb JJI BU3HAUYCHHS
€HEepTii NPUPOAHOTro razy 3 BpaxyBaHHAM (popmyi (3.15) ta (3.31) MmoxHa
3alMCaT y BUTJISIIL:

T, -V-9,57(1,0321—1,13812-10_4}1]

N~ 273151 7,92-12,98¢050,5236(n—1)
T -V(9,8772—1,0892-10—3hj

E

(3.32)

b
~281,07—12,98c0s(0,5236(n—1))
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Jnsa JloHeupkoi oOnacTi MaTeMaTWdHa MOJACIAb JJIS BHU3HAYCHHS
eHeprii mpupoaHoro razy 3a (opmysnoro (3.7), 3 BpaxyBaHHSIM (HOpMyT
(3.15) ta (3.26), MaTMe BUTJISI:

T, -V -(9,598245-0,103513c0s(0,5236(1 1))
En = 281,07 —12,98¢0s(0,5236(n—1) C (333

x(1,0321—1,13812-10—4h]

Hns Jlyrancekoi obnacti dopmyna (3.7), 3 BpaxyBaHHSIM (OpMyI
(3.15) Ta (3.28), HaOyne BUTIIAY:

T, -V-(0,513288+0,074432c0s(0,5236(1 1))
En = 281,07—12,98¢0s(0,5236(n—1) (334

x(1,0321—1,13812-10—4h]

Y Bcix obnactax 3 apyroi rpynu (ta6m. 3.1): MukomaiBChKii,
Opecpkiit Ta XepCOHCHKIM MaTeMaTUYHy MOJAEINb JIJIs BU3HAYEHHS €HEeprii
npupoaHoro razy 3a dopmynoro (3.7), 3 BpaxyBanHaMm (opmyn (3.16) Ta
(3.31), MmoxHa 3amMCcaTH y BUTJISIL:

T, -V(9,8772—1,0892-10—3 h]

n~27315+10,03—12,1co0s{0,5236(n—1))
T, -V(9,8772—1,0892-10—3 h]
~ 283,18—12,1¢c0s(0,5236(n—1))

E

(3.35)

Y eaunii 3 Tperboi rpynu (tabna. 3.1): KwuiBcekkiii oOmacTi
MaTeMaTUYHy MOJEIb JUIsi BU3HAUCHHS €HEeprii MPUPOJHOIo razy 3a
dopmynoro (3.7), 3 BpaxyBanHsiMm ¢opmyn (3.17) ta (3.31), moxHa
3alMCaT y BUTJISIIL:
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T, -V(9,8772—1,0892-10—3 h]

n = 27315+7,5-121cos(0,5236(n—1))
T, -V(9,8772—1,0892-10—3 h]
~ 280,65-12,1c0s(0,5236(n—1))

E

(3.36)

VY Bcix obOmactsax 3 yerBeproi rpynu (tadm. 3.1): UepHiriBebkiid Ta
CyMchKili MaTeMaTW4yHy MOJeib JUIsl BU3HAYEHHSI €HEprii MpPUpPOIHOTO
rasy 3a ¢opmyioro (3.7), 3 BpaxyBa"asam dopmyi (3.18) ta (3.31), moxxHa
3alMCcaTv y BUTJISIL:

i T, -V(9,8772—1,0892-10—3 h]

n = 273151 6,08—13,08c0s(0,5236(n—1)
T, -V(9,8772—1,0892-10—3 h]
~279,23-13,08¢0(0,5236(n—1)

(3.37)

Takox y Bcix obsacTsax 3 m’aroi rpynu (tada. 3.1): [loaTaBcekiit Ta
XapKiBChbKi MaTeMaTUYHY MOJEb /i1 BU3HAUYCHHS €HEPrii MPUPOJHOTO
rasy 3a ¢opmyinoro (3.7), 3 BpaxyBa"asam dhopmyi (3.19) ta (3.31), moxxHa
3alMCaTH y BUTJISIL:

i T, -V(9,8772—1,0892-10—3 h]
n= 27315+ 7,18-13,28¢0(0,5236(1 —1))

T, -V(9,8772—1,0892-10—3 h]

~ 280,33 —13,28¢05(0,5236(n—1)

(3.38)

VY nBox ob6mnactax 3 moctoi rpynu (Tadm. 3.1): XMenbHUIBKIA Ta
BonuHCbKINM MaTeMaTU4Hy MOJIENb JJIsi BU3HAYEHHSI €HEprii MpUpPOJHOTO
ra3y 3 BpaxyBaHHsM (opmyi (3.20) Ta (3.31) MoxkHA 3anucaTH y BUTIIAIL:
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T, -V(9,8772—1,0892-10—3 h]

N~ 27315+ 6,91-11,09¢0s(0,5236(n—1)
T, -V(9,8772—1,0892-10—3 h]
~ 280,06 11,09¢0s(0,5236(n 1)

E

(3.39)

s YepHiBerpbkoi 00JIacTi MaTeMaTU4YHA MOJENb JJIsi BU3HAUYEHHS
eHeprii mpupoaHoro razy 3a (opmysnoro (3.7), 3 BpaxyBaHHSIM (HOpMyIT
(3.20) Ta (3.29), maTMe BUTJISI:

T, -V-(9.577305-0,05815¢0s(0,5236(n 1))
En= 280,06 —11,09¢0s(0,5236(n—1)) * (3.40)

x(1,0321—1,13812-10—4h]

Hns IBano-®pankiBebkoi obsacti popmyna (3.7), 3 BpaxyBaHHSIM
dbopmyin (3.20) ta (3.27), HaOyie BUTIIAY:

T, -V -(9,622662-0,122115c05(0,5236(n 1))
En = 280,06—11,09¢0s(0,5236(2—1) C (4D

x(1,0321—1,13812-10—4h]

Jlns JIpBIBCbKOI 00JIaCTI MaTeMaTHYHA MOJCIb IS BHU3HAYCHHS
eHeprii mpupoaHoro razy 3a (opmysnoro (3.7), 3 BpaxyBaHHSIM (HOpMyT
(3.20) ta (3.30), MaTIM€ BUTJISI:

Tb -V-9,46(1,0321—1,13812-10_4}1]

N~ 27315+ 6,91-11,09¢0s(0,5236(n—1)
T, -V(9,7637—1,O767-10_3 h]
~ 280,06 11,09¢0s(0,5236(n 1)

E

(3.42)
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Y Bcix obOnactsax 3 cbomoi rpynu (tabn. 3.1): PiBHEHCBKIH,
XKuromupcekiid, TepHONUIbChKIA Ta BiHHUIBKIA MaTeMaTUYHY MOJENb
JUIi BU3HAYEHHS €HEprii mnpupoaHoro ra3zy 3a dopmynow (3.7), 3
BpaxyBaHHAM Gopmyd (3.21) ta (3.31), MmokHa 3anucaT y BUTIISL:

T, -V(9,8772—1,0892-10—3 h]

n~27315+6,86—11,81c0s(0,5236(n—1))
T, -V(9,8772—1,0892-10—3 h]
~280,01-11,81c0s(0,5236(n—1))

E

(3.43)

VY enuniii 3 BochkMoi rpynu (Tabn. 3.1): 3akapnarcekiii oOJacti
MaTeMaTHYHY MOJENb Il BU3HAYCHHS €EHEprii MpHpPOJIHOTO Ta3y 3a
dopmynoro (3.7), 3 BpaxyBaHHsM Qopmyn (3.22) ta (3.31), moxHa
3alMCcaTv y BUTJISIL:

T, -V(9,8772—1,0892-10—3 h]

n~27315+9,05—11,45c08(0,5236(n—1))
T, -V(9,8772—1,0892-10—3 h]
~ 282,20—11,45¢0s(0,5236(n—1))

E

(3.44)

Takox y enuniid 3 neB’sitoi rpynu (Tadn. 3.1): 3amopi3bkiii oOnacTi
MaTeMaTHYHY MOJENb Il BU3HAYCHHS €EHEprii MpHpPOJIHOTO Ta3y 3a
dopmynoro (3.7), 3 BpaxyBanHsiMm (opmyn (3.23) ta (3.31), moxHa
3alMCcaT y BUTJISIL:

T, -V(9,8772—1,0892-10—3 h]

n~27315+9,35-13,05¢08(0,5236(n—1))
T, -V(9,8772—1,0892-10—3 h]
~ 282,50—13,05¢0s(0,5236(n—1)

E
(3.45)

68



VY dopmynax (3.32)-(3.45) npucytns (izuyHa BeIUMUYMHA /i — BUCOTA
HACEJICHOTO MyHKTY, B SIKOMY 3JIIMCHIOETHCS OOJIIK MPUPOJHOIrO rasy, HaJ
pIBHEM MOpS.

[3-3a pi3HOro reorpaiuHOrO pO3TAIIYBAHHS HACEJIEHUX ITYHKTIB
VYkpainu Haj piBHEM MOpPsSi aTMOC(EPHUM TUCK B HUX Oy/i€ pI3HUM, IKUH, B
CBOIO UEPTYy, € CKJIAJIOBOIO a0COIMIOTHOTO TUCKY Tra3zy.

Y koxHIM 3 oOnactelt YKpaiHW MOPOBEJAEHO aHadl3 BHCOT
pO3TalllyBaHHSI HACEJICHUX MYHKTIB (pallOHHMX IIEHTPIB), 3a JIaHUMHU 3
[15], Ta BuUOpaHi Ti HaceJieHI MYHKTHU, BUCOTH SKUX € HAWHUKYUMH Ta
HAUBUIIUMU JJI9 JaHOI 00JIacTl.

3okpema:

-y BiHHUIBKIK 00JacTi HAWHMXKYY BHUCOTY pO3TalllyBaHHS Hal

piBHEM Mopst Mae Ammninb, HaiBuly — Ko3siTug;

- BonuHcekiit — JIroOemis 1 JIynbk, BiIMOBIAHO;

- JninponerpoBcbkiii — TomakiBka 1 MexoBa;

- Jloneunkiii — HoBoa3zoBchk 1 BoniHOBaxa;

- JKuromupcekiit — Hapoauui 1 UynHis;

- 3akapnaTchbKiil — Ykropon 1 Paxis;

- 3anopi3bkiil — SkumiBHa 1 KyiiOuiese;

- IBano-®pankiBcbKiil — Tucmenuns 1 BepxoBuna;

- Kuiscekilt — bina epksa i TeriiB;

- KipoBorpancekiii — HoBomupropona i JJonuHcbKa;

- Jlyrancekiit — JIyrancek 1 CBep/JIOBCHK;

- JIbBiBCBHKIM — Bpoau 1 Typka;

- MukomnaiBebkiil — bepezanka 1 BpaniiBka;

- Opecbkiit — binmropoa-JlnictpoBehkuit 1 Konuma;

- IlonraBcekiit — Ko3enpmuHa 1 JIlukanbKa;

- PiBHeHchKil — Caphu 1 JlemuiiBka;

- Cywmcekiid — JIunosa Jlonuna 1 KpacHomims;

- Tepuonubcbkiit — bopmiis 1 Ko3oBa;

- XapkiBcbkiil — [[BopiuHa 1 [lepBoMaiichk;

- XepcoHcbkKi — CkagoBchk 1 Bucokominis;

- XwmenbHuubkiii — [Tononne 1 Kpacumis;

- UYepxkacbkiil — 30510TOHOIIA 1 XPUCTUHIBKA;
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- YepniBeubkiit — HoBocenuus i [Tytuna;

- UYepnirisebkiid — Bapsa i Jlanas.

JlaHi TIpO BHUCOTH PO3MIIICHHS HaJ PIBHEM MOpS LHUX HACEJICHHUX
NYHKTIB HaBeJIeH1 B Ta01. 3.4.

Tabnuis 3.4 — BucoTu HaceneHuX MyHKTIB YKpaiHU HaJl PIBHEM MOpS

B M

Ob6nacTh ®opmyna | Bucora Han piBHEM Mops, /

min max
JIHITTpOoneTpOBChKA (32) 35 170
KipoBorpazaceka 80 188
Yepkacbka 83 260
JloHelbka (33) 20 245
JIyranceka (34) 59 291
MukonaiBcbka (35) 24 153
Onecbka 13 253
XepcoHChKa 10 86
KuiBcbka (36) 100 214
YepHiriBcbka (37) 100 151
Cymchka 111 180
ITonTaBchka (38) 80 167
XapKiBCcbKa 80 185
XMenbHUIIbKA (39) 192 367
BonuHcbka 132 230
YepHiBelbka (40) 140 505
IBaHO-DpaHKiBChKa (41) 252 677
JIbBIBCBHKA (42) 220 540
PiBHEHCBKA (43) 133 235
Kuromupceka 141 242
TepHomniibCcbKa 210 372
Binaunnka 94 305
3akapnaTchbka (44) 110 578
3amnopi3bKa (45) 20 206
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OOGuucneni 3a Qopmynamu (3.32)-(3.45) 3HaueHHs eHepriu
IPUPOHOrO razy HaBeneHi B Tadu. 3.5 ta tadm. 3.6.

Tabmuuss 3.5 — Edeprii npupoaHoro rasy B perioHax YkKpaiHu
(MaKCUMYMH )

B KBT-TOI
Oo6nacTh Micsup poky

1 2 3 4 5 6

Huinponerposcska | 10,76 | 10,69 | 10,50 | 10,26 | 10,03 | 9,87
KipoBorpaaceka 10,71 | 10,64 | 10,45 | 10,21 | 9,98 9,82
Yepkacbka 10,70 | 10,63 | 10,45 | 10,21 | 9,98 9,81
JloHelbKa 10,38 | 10,33 | 10,19 | 10,01 | 9,84 9,72
JIyranceka 10,49 | 10,41 | 10,20 | 9,92 9,66 9,47
MukonaiBcbka 10,65 | 10,59 | 10,42 | 10,20 | 9,98 9,83
Opnecbka 10,67 | 10,60 | 10,43 | 10,21 | 10,00 | 9,85
XepCcoHChKa 10,67 | 10,61 | 10,44 | 10,21 | 10,00 | 9,85
KuiBcrka 10,66 | 10,60 | 10,43 | 10,20 | 9,99 9,84
YepHiriBcbka 10,76 | 10,69 | 10,50 | 10,26 | 10,02 | 9,86
CymMchbKa 10,75 | 10,68 | 10,49 | 10,24 | 10,01 | 9,84
ITonTaBCchka 10,75 | 10,68 | 10,49 | 10,24 | 10,00 | 9,83
XapkKiBChbKa 10,75 | 10,68 | 10,49 | 10,24 | 10,00 | 9,83
XMeNnbpHHUIIbKA 10,54 | 1048 | 10,32 | 10,12 9,92 9,78
BonuHchka 10,61 | 10,55 | 10,39 | 10,19 | 9,99 9,85
UYepHiBerpka 10,37 | 10,33 | 10,20 | 10,02 | 9,86 9,74
IBano-®pankisceka | 10,35 | 10,32 | 10,21 | 10,07 9,94 9,85
JIbBIBCHKA 10,38 | 10,33 | 10,17 | 9,97 9,78 9,64
PiBHEHCBHKA 10,64 | 10,58 | 10,41 | 10,19 | 9,98 9,83
Kutomupcrka 10,63 | 10,57 | 10,40 | 10,18 | 9,97 9,82
TepHonuIbChKa 10,55 | 10,48 | 10,32 | 10,10 | 9,89 9,75
Binaunska 10,68 | 10,62 | 10,45 | 10,23 | 10,02 9,87
3akapnaTchbka 10,56 | 10,51 | 10,35 | 10,14 | 9,93 9,79
3amnopi3bKa 10,72 | 10,65 | 10,47 | 10,23 | 10,00 | 9,83
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Kineup tabmum 3.5

O06macThb Micsipb poky
7 8 9 10 11 12

JuinponerpoBcbka | 9,81 9,87 10,03 | 10,26 | 10,50 | 10,69
KipoBorpaaceka 9,76 9,82 9,98 10,21 | 10,45 | 10,64
Yepkacbka 9,76 9,81 9,98 10,21 | 10,45 | 10,63
JloHenbKka 9,68 9,72 9,84 10,01 | 10,19 | 10,33
JIyranceka 9,41 9,47 9,66 9,92 10,20 | 10,14
MukonaiBchka 9,78 9,83 9,98 10,20 | 10,42 | 10,59
Onecbka 9,79 9,85 10,00 | 10,21 | 10,43 | 10,60
XepcoHChKa 9,80 9,85 10,00 | 10,21 | 10,44 | 10,61
KwniBcbka 9,78 9,84 9,99 10,20 | 10,43 | 10,60
YepHiriBcbka 9,80 9,86 10,02 | 10,26 | 10,50 | 10,69
CymMchKa 9,78 9,84 10,01 | 10,24 | 10,49 | 10,68
ITonraBchka 9,77 9,83 10,00 | 10,24 | 10,49 | 10,68
XapkKiBChbKa 9,77 9,83 10,00 | 10,24 | 10,49 | 10,68
XMeNnbpHHUIIbKA 9,73 9,78 9,92 10,12 | 10,32 | 10,48
Boaunchka 9,80 9,85 9,99 10,19 | 10,39 | 10,55
UepHiBerpka 9,70 9,74 9,86 10,02 | 10,20 | 10,33
IBaHO-®pankiBcbka | 9,81 9,85 9,94 10,07 | 10,21 | 10,32
JIpBIBCBKA 9,59 9,64 9,78 9,97 10,17 | 10,33
PiBHeHCBKA 9,78 9,83 9,98 10,19 | 10,41 | 10,58
Kutomupcrka 9,77 9,82 9,97 10,18 | 10,40 | 10,57
TepHonuIbChKa 9,69 9,75 9,89 10,10 | 10,32 | 10,48
Binaunska 9,82 9,87 10,02 | 10,23 | 10,45 | 10,62
3akapnaTchbka 9,74 9,79 9,93 10,14 | 10,35 | 10,51
3amnopi3bKa 9,78 9,83 10,00 | 10,23 | 10,47 | 10,65

B T1abn. 3.5 HaBeneHi 3HAYCHHS €HEPrid MPUPOAHOTO Ta3zy 3a
MaKCHMaJIbHOT'O 3HAUYE€HHS CTaHJapTHOI Temmeparypu raszy (293,15 K) Tta
MIHIMaJIbHOI BHCOTHU HACEJICHOTO IMYHKTY B TEBHOMY pErioHi YKpaiHwu.
[ToeqnanHs UX TMapaMmeTpiB Jla€ B pe3yJibTaTl MaKCUMajbHE 3HAYCHHS
eHeprii razy B perioni. OOUKCIICHI 3HaUCHHS €HEepriid MPUPOJAHOTO ra3y 3a
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MIHIMaJILHOTO 3HAY€HHS CTaHJAapTHOI TeMmreparypu razy (273,15 K) ta
MaKCHUMAaJIbHOI BUCOTH HACEJICHOTO IMYyHKTY B MEBHOMY pErioHi YKpaiHu
HABEJICHI B Ttabn. 3.6. B Takomy BHUIAAKy OTPUMAHO MiHIMAJIbHI
3HAUYECHHS EHEPTil rasy.

Tabnuus 3.6 — EHeprii npupoaHOro ra3zy B perioHax YKpaiHu (MiHIMYMH)

B KBT o7
Ob6nacTh Micsup poky
1 2 3 4 5 6

JlHinponerpoBcbka | 9,87 9,81 9,64 9,42 9,21 9,06
KipoBorpaaceka 9,85 9,79 9,62 9,40 9,19 9,04
Yepkacbka 9,78 9,71 9,54 9,32 9,11 8,97
JloHenbKka 9,67 9,63 9,50 9,33 9,17 9,05
JIyranceka 9,77 9,70 9,50 9,25 9,00 8,83
MukojaiBcbKka 9,78 9,73 9,57 9,37 9,17 9,03
Onecbka 9,67 9,62 9,46 9,26 9,07 8,93
XepCcoHChKa 9,86 9,80 9,64 9,44 9,24 9,10
KwniBcbka 9,81 9,75 9,59 9,39 9,19 9,05
YepHiriBcbka 9,97 9,90 9,73 9,50 9,28 9,13
CymMchKa 9,94 9,87 9,70 9,47 9,25 9,10
ITonraBchbka 9,92 9,85 9,68 9,45 9,23 9,07
XapkKiBChbKa 9,90 9,83 9,66 9,43 9,21 9,06
XMeNnpHHUIIbKA 9,62 9,57 9,43 9,24 9,06 8,94
Boaunchka 9,78 9,72 9,58 9,39 9,21 9,08
UepHiBerpka 9,67 9,62 9,50 9,34 9,19 9,08
IBaHO-®pankiBcbka | 9,65 9,62 9,52 9,39 9,26 9,17
JIpBIBCBKA 9,32 9,27 9,14 8,96 8,78 8,60
PiBHeHCBKA 9,80 9,74 9,59 9,39 9,19 9,05
Kutomupcrka 9,79 9,73 9,58 9,38 9,18 9,05
TepHonuIbChKa 9,65 9,59 9,44 9,24 9,05 8,91
Binaunska 9,72 9,66 9,51 9,31 9,12 8,98
3akapratchbka 9,33 9,28 9,14 8,95 8,77 8,65
3amnopi3bka 9,79 9,72 9,55 9,33 9,12 8,97
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Kineup Ttabmum 3.6

O06macThb Micsipb poky
7 8 9 10 11 12

Juinponerpocbka | 9,00 9,06 9,21 9,42 9,64 9,81
KipoBorpaaceka 8,98 9,04 9,19 9,40 9,62 9,79
Yepkacbka 8,91 8,97 9,11 9,32 9,54 9,71
JloHenbKka 9,01 9,05 9,17 9,33 9,50 9,63
JIyranceka 8,77 8,83 9,00 9,25 9,50 9,70
MukoJaiBcbka 8,98 9,03 9,17 9,37 9,57 9,73
Onecbka 8,88 8,93 9,07 9,26 9,46 9,62
XepCcoHChKa 9,05 9,10 9,24 9,44 9,64 9,80
KwniBcbka 9,00 9,05 9,19 9,39 9,59 9,75
YepHiriBcbka 9,08 9,13 9,28 9,50 9,73 9,90
CymMchKa 9,05 9,10 9,25 9,47 9,70 9,87
ITonTaBchbka 9,02 9,07 9,23 9,45 9,68 9,85
XapkKiBChbKa 9,00 9,06 9,21 9,43 9,66 9,83
XMeNnbpHHUIIbKA 8,89 8,94 9,06 9,24 9,43 9,57
Boaunchka 9,03 9,08 9,21 9,39 9,58 9,72
UepHiBerpka 9,04 9,08 9,19 9,34 9,50 9,62
IBaHo-®pankiBcbka | 9,14 9,17 9,26 9,39 9,52 9,62
JIpBIBCBKA 8,61 8,60 8,78 8,96 9,14 9,27
PiBHeHCBKA 9,01 9,05 9,19 9,39 9,59 9,74
Kutomupcrka 9,00 9,05 9,18 9,38 9,58 9,73
TepHonuIbChKa 8,87 8,91 9,05 9,24 9,44 9,59
Binaunska 8,93 8,98 9,12 9,31 9,51 9,66
3akapratchbka 8,60 8,65 8,77 8,95 9,14 9,28
3amnopi3bKa 8,92 8,97 9,12 9,33 9,55 9,72

BizyanbHe npecTaBieHHs JaHUX, HaBeIeHUX B Ta0i. 3.5 Ta Ttadu. 3.6
HaBEJICHO Ha puc. 3.4.

Ak BuaHO 13 puc. 3.4, HWXKHI TYy4YKH KPUBHUX BIJIOOPAKAIOTH
MIHIMaJIbH1 3HAYEHHSI €HEePTiid MPUPOIHOTrO ra3y y BCIX perioHax YKpaiHu,
BEPXHI MyYKH — MAaKCUMaJlbH1 3HAYEHHS €HEPT1il.
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Ha ocHoBi naHux, HaBeiaeHux B Tabm. 3.5 1 3.6 Tta Ha puc. 3.4,
pO3pO0JICHI  ampOKCHUMAIliiHI MoOAENi Uil BHU3HAYCHHS Jllalla30HIB
CEpPEIHbOMICAYHUX 3HA4Y€Hb €HEprii MPUPOAHOTO Ta3y B pErioHax
VYkpainu. 30kpema, nianma3oH €HEpriil B PErioHax, skl TEPUTOPIATILHO
oXoIuTt0€ JIHIMPOneTpoBChKa 00aCTh:

E, <10,2839+0,4749c0s(0,5236(n—1)) e

E,, >9,4391+0,4359¢0s(0,5236(n—1)) ’ (3.46)
KipoBorpasicpka:

E, <10,2327+0,4726c0s(0,5236(n —1)) 7

E,, >9,4200+0,4350c0s(0,5236(n 1)) ’ (3.47)
UYepkachbka:

E, <10,2292+0,4724c0s(0,5236(n —1)) s

E, >9,3436+0,4315c0s(0,5236(n 1)) ’ (3.48)
JloHenbKa:

E,, <10,0270+0,3519c0s(0,5236(n —1)) 4o

E,, >9,3430+0,3305¢0s(0,5236(n—1)) ’ (3.49)
Jlyrancebka:

E,,; £9,9470+0,5390c0s(0,5236(n 1)) <0

E, >9,2683+0,5003c0s(0,5236(n 1))’ (3.50)
MukoJaiBebka:

76



Onecpka:

XepCOHChKA:

KuiBceka:

YepHiriscobKa:

Cymchka:

IloaraBchKa:

E, <10,2165+0,4365c0s(0,5236(n—1))
E, >9,3837+0,4010c0s(0,5236(n 1)) ’

E,, <10,2290+0,4371c0s(0,5236(n 1))
E, >9,2785+0,3965c0s(0,5236(n 1)) ’

E, <10,2324+0,4372c0s(0,5236(n —1))
E, >9,4543+0,4040c0s(0,5236(n 1) ’

E, <10,2224+0,4407cos(0,5236(n 1))
E,, >9,4039+0,4054co0s(0,5236(n 1)) ’

E, <10,2778+0,4814c0s(0,5236(n 1)
E, >9,5221+0,4460c0s(0,5236(n—1)) ’

E, <10,2652+0,4809c0s(0,5236(n —1))
E, >9,4912+0,4446¢0s(0,5236(n 1)) ’

E,, <10,2608+0,4861c0s(0,5236(n —1))
E, >9,4682+0,4485c0s(0,5236(n 1)) ’
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XapKiBChKa:

E,, <10,2608+0,4861c0s(0,5236(n 1))
E, >9,4491+0,4476¢0s(0,5236(n—1)) ’

XMeIbHUIIbKA:
E, <10,1359+0,4014c0s(0,5236(n —1))
E, >9,2581+0,3666¢0s(0,5236(n—1)) ’
BonuHCBKa:
E,, <10,2044+0,4041c0s(0,5236(n 1))
E,, >9,4039+0,3724co0s(0,5236(n 1)) ’
YepHiBelpKa:

E, <10,0382+0,3356¢0s(0,5236(n—1))
E, >9,3535+0,3151c0s(0,5236(n 1))

IBaHo-DpaHKiBChKA:

E, <10,0832+0,2710c0s(0,5236(n 1)
E, >9,3955+0,2583c0s(0,5236(n—1)) ’

JIbBIBCBHKA:

E, <9,9878+0,3955¢0s(0,5236(n 1))
E, >8,9698+0,3552¢0s(0,5236(n 1))’

PiBHeHCBHKA:
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E,; <10,2072+0,4305c0s(0,5236(n—1)) 364

E,, >9,4023+0,3966c0s(0,5236(n—1)) o4
JKuromupceka:

E, <10,1981+0,4301c0s(0,5236(1—1) 3,65

E, >9,3948+0,3962¢0s(0,5236(1 1)) .62
TepHomiIbCHKA:

E,, <10,1192+0,4268c0s(0,5236(1—1) 366

E, >9,2564+0,3904c0s(0,5236(n 1) ° (3:60)
Binnnnnka:

£ £102518+0.4324c050.523601-1) 167

E, >93277+0,3934c0s(0,5236(n—1)) ’ (67
3akaprarchbKa:

E,; <10,1527+0,4119¢0s(0,5236(2 1) 3.68

E, >8,9658+0,3638c0s(0,5236(n —1)) ’ (-:68)
3anopi3bKa:

E,, <10,2488+0,4734c0s(0,5236(n—1)) 3,69

E, >9,3533+0,4321cos(0,5236(n—1) 6

Bci 3HaueHHst eHepriii npupoaHoro raszy (auB. Tadm. 3.5 Ta 3.6,
puc. 3.4) 3HAXOATHCA MDK KPHUBUMH MaKCHUMaJIbHHX 3HAY€Hb
YepHiriBchbKoi 00J1aCTi Ta MiHIMAJIBHUX 3aKapnaTchbkoi (puc. 3.5).
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Pucynok 3.5 — Jliana3oH eHeprii KyooMeTpy IPHUPOJHOTO Ta3y B perioHax YKpaiHu
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Jliara3oH eHepriid ais Bciel YKpaiHM MOKHA ONUCATH HACTYIHOIO
MaTEMaTUYHOIO MOJIEIUIIO Ha OCHOBI JAHUX, HABEJEHUX Ha puc. 3.5:

E, <10,2778+0,4814c0s(0,5236(n 1)

E, >8,9658+0,3638c0s(0,5236(n—1)) (3.70)
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MakcumMaabHO MOXKJIMBE 3HAYEHHS €HEPrii IMPUPOJHOIO raszy
ctanoBuTh 10,7592 kBTt-rox B UepHIriBCchKkiil 00J1aCTi B CIYHI MiCSIIi,
MIHIMQJIbHO MOXJIMBE 3HaueHHS — 8,6021 kBt-rom B 3akapmarTchkiid
00J1aCT1 B JIAITH] MICSILIIL.

Buxonsuun 3 1bOro, MOXHa CTBEpKYBaTH, 110 3HAYEHHS €HEPTii
OJIHOTO KyOOMeTpa MPUPOAHOro razy B YKpaiHi 3HaAXOJAThCS Yy Jlana3oHi
B11 8,60 10 10,76 xBT-rox.

[Ilo0 omiHUTU OOCITH CIOXXKUBAHHS €HEPrii MNPUPOJHOrO0 Trazy
HaceleHHSIM YKpaiHu, TpeOa 3IIMCHUTH aHal3 00 ’€MIB CIOXWBAHHS
IIbOTO €HEPIOHOCI.

Ha puc. 3.6 HaBeleHO 0OCSATM CIOXKUBAHHS IIPUPOJHOrO Ta3y 3a
JaHuMU 3 [22].

I MapLkyo. m

12 4 11,39 10,86
10 - 9,67
8 4
6
4 -
2
0
IV k8 | kB { Il k8 ke | IVks | kB Il kB Il k8 IV kB
2018 2019 2020
N Banose cnoOXuUBaHHA"® —#— CnoxuBaHHA NOBYTOBUX CNOMUBAYIB

Pucynok 3.6 — O0csru croKuBaHHsI IPUPOIHOTO ra3y B YKpaiHi
Ockuibku maHi Ha puc. 3.6 HaBeACHI MOKBapTadbHO, TO HEOOXIIHO

BU3HAYUTH €HEPTEeTUYHI MOKA3HUKU OJTHOrO KyOOMEeTpa ra3y A KOXKHOTO
KBapTay.
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Ha ocHoBI maHux, HaBeneHux B Ta0i. 3.5 1 3.6, BU3HA4YEHI MIHIMAJIbHI
1 MaKCUMaJIbHI 3HaYE€HHS €HEPrii OJTHOr0 KyOOMeTpa MPUPOIHOIO ra3y s
pi3HuX KBapTamniB (Tadmu. 3.7).

Tabmuusa 3.7 — MakcuMaiibHl 1 MIHIMaJIbHI 3HAYEHHS €HEprii OJHOTO
KyOOMeTpa NpUPOAHOTO a3y

B KBT o7
KBapran
I IT I1T 1A%
max 10,76 10,26 10,03 10,69
min 9,14 8,65 8,60 8,95

ITepeMHOXXUBIIIM MiHIMaJIbHI 1 MAaKCUMaJbH1 3HAYEHHSI €HEPrii 0JTHOTO
KyOoMeTpa mipupogHoro ra3y (tabin. 3.7) Ha 3HauYeHHS OOCSTIB
CIIOKMBAaHHS IILOI'O0 €HEProHocis B KyOomerpax (puc. 3.6), oTpumMaeMo
CIIO>KUTI 00CSITH MPUPOAHOTO Ta3y B OJIMHUILIX eHeprii (Tad. 3.8).

Tabmuus 3.8 — MakcumanbH1 1 MiHIMAJIbHI 3HAYEHHS €HEPrii NPUPOTHOTO

rasy
B I'BT-TOg
KBapran
I IT 111 IV

2019 pik
max 45129 9131 5617 28649
min 38388 7699 4816 23986

2020 pik
max 38413 12004 5517 30787
min 32630 10121 4730 25776

[lincymyBaBIIM daHi, HaBeleHI B TaOd. 3.8, OoTpUMaeMO iana3oH
3HAYCHb CIIOKUTOTO TPHUPOJHOTO razy (B CHEPreTUYHUX OIUHUIISX)
BiANOBIIHO B pokax: 2019 — Bixg 74889 nmo 88526 I'Bt-rom, 2020 — Bix
73257 no 86721 I'Br-Toz.

82




Po3min 4
MonemroBaHHS ITOKA3HUKIB SKOCTI
IPUPOJTHOTO a3y

4.1 CYYACHUI CTAH OLITHKU SKOCTI ITIPUPOJHOT'O T'A3Y

[Ipuponnuii ra3 € ogHUM 13 HAWOUIBII 3aTpeOyBaHUX EHEPTrOHOCIIB
VYkpainu, agxe Moro BUKOPUCTOBYIOTh Y BEIMKHX 00’€Max sk MOOYTOBI,
TaKk 1 MPOMUCIOBI croxuBadi. KpiM TOro, IiHa MNPUPOJHOIO raszy Mae
TEHJEHIIII0 0 3HAYHOTO 3pOCTaHHS. TOMYy aKkTyaJdbHUM € NMUTAHHS SIKOCTI
IIbOI'O €HEPTOHOCISI.

Hoci B VYkpaiHl HeMae j>KOJHOIO HOPMATUBHOIO YU TPaBOBOTO
JOKYMEHTY, SIKMi OM BCTAaHOBJIIOBAB HOMEHKJIATYPY IMOKA3HUKIB SIKOCTI
OPUPOHOIO razy Ta perjiaMeHTyBaB MPOLEAYPY YU METOJMKY OI[IHKHU LHUX
MOKa3HUKIB.

Bu3HaueHHs AKICHMX MOKa3HUKIB MPUPOJHOIO Ta3y 3M1MCHIOIOTH, B
OCHOBHOMY, Ta30TPAHCIOPTHI Ta ra3olocTadalibHi opraxizamii. Tak, Ha
odiuiitHomy caiti AT «Ykptpancras» [11] y posmim «SIKicTh rasy»
HaBeleHa IHQOpMAaIlisl MPO E€HEPreTUYHl MOKa3HUKHU, 30KpeMa TEIUIOTY
3rOpsIHHA TNPUPOAHOrOo Tra3zy. TakuMm YMHOM, MiJ SKICTIO rasy TyT
PO3YMIETHCA TUIBKU MOTO €HEPTisl.

3okpeMa Ha caiti [11] HaBemeHi CTAaTUCTUYHI JaHI BUMIPSIHUX
3HAYEHb TEIJIOTH 3rOPSIHHS MPUPOJHOTO ra3y B KOKHOMY KaJICHIAPHOMY
micsaii 3 2015 p. mo 2019 p. mns Bcix perioHiB Ykpainu. ['padiuni
3QJIEKHOCTI  TEIUIOTHM 3TOPSHHS NPUPOJHOIO ra3y s  KOXHOTO
KaJICHAApHOTO MICslisl, 3a JaHUMU 3 [23], HaBeeH1 Ha puc. 4.1.

BianoBigHoO A0 NaHWX, HaBeAeHUX Ha puc. 4.1, Temnora 3ropsHHS
npupoaHoro razy H npotraroMm 2015-2016 p.p. 3MiHIOBajIacsi B MeXax BiJ
7940 kxan/m® 1o 8700 Kkan/M°, a mounHaouu 3 cepequnn 2017 poky, ii
3HAUeHHs CTabiIi3yBaIocs i 3MiHIOBATOCS B Mexax 8050-8430 kxamn/m.
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He cyTTeBOO (B Mexkax 8000-8430 KKaJI/M3), TOMY JOILIJIBLHO PO3MIISAaTU
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MOKA3HUKU TEIUIOTU 3rOpaHHs MPUPOJHOTO Ta3y JMIIE 3a OCTaHHI JiBa
POKH, J1alla30H 3HAYEHb SIKO1, 32 JaHUMHU 3 [23], HaBeAeHU Ha puc. 4.2.
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3a pe3yJbTaTaMHM aHali3y BUMIPSHUX JaHUX TEIJIOTH 3TOPSIHHSA
npupogHoro rasy [23], rpadiuHe npeACTaBICHHSA SKUX HABEICHO Ha
puc. 4.2, BU3HAYEHO, W0 IX CepeaHe 3Ha4YeHHsA 8229 KKaJI/M3, a
MaKCHUMaJlbHI BIIXUJICHHS BUMIPSIHUX 3HAYEHb BiJ CEPEHBOI0 CTAHOBIISITh
2,4 % ta minyc 2,7 %.

[IpoananizyBaBmm nani 3a 2018-2019 poku (puc. 4.2), MoxkHa
CTBEp/KYBaTH, 1[0 IPOTHO30BAaHI 3HAYEHHS TEIJIOTH  3TOPSHHS
npupoaHoro rasy B 2020 poui Oyayth 3HaxoguTuch B Mexax 8100-8400
KKEU'I/M3, a cepellHE 3HAYEHHS CTaHOBHUTHUME 8250 KKaJ'I/M3, JKe 1 MOKHa
BUKOPUCTOBYBATH IPH OOUYMCIICHHAX €HEPrii NPUPOIHOTO Tasy.

4.2 MOJEJTIOBAHHA AKICHUX IIOKA3HUKIB ITPUPOJIHOI'O
'A3Y

Meroa OLIHIOBAaHHS SIKOCTI HPUPOAHOrO razy noJisrae y BHOOpI
MOKA3HUKIB SIKOCTI Ha OCHOBI Mojem siKocTi (puc. 4.3), 10 HaAWHUKYOTO
piBHS  SIKOI  BXOJATb aTpuOyTH  SIKOCTi, SKI OO0 €IHYIOTbCA B
IiXapakTepucTUKu. B cBOIO Uepry migxapakTepUCTUKU 00’ €IHaH1 y JBl
rpynu xapaktepuctuk: BA — BHyTpimHi atpubytu Ta 3A — 30BHIIIHI
aTpuOyTH SIKOCTI [24].

MiIXapaKTSPHCTHKH ——

T T =- XapaKTepHCTHKH -—~

Pucynok 4.3 — Mojienb MOKa3HUKIB SIKOCTI MPUPOTHOTO a3y
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HomeHknatypa noka3HUKIB SIKOCTI, HABEJIEHA Ha PUC
1) atpulyTH SIKOCTI:
- Hi — teroTa 3ropsitHHS HUXKYA;
- Hs — TemioTa 3ropsiHHS BUILA;
- W — gncio Bo060e;
- C1 — meTamn;
- C2 —eran;
- C3 — npomnas;
- 1-C4 — 130-0OyTaH;
- H-C4 — H-OyTaH;
- Heo-C5 — Heo-neHTaH;
- 1-C5 — 130-TIeHTaH;
- H-C5 — H-TIGHTAaH;
- C6+ - rekcaHm Ta BHIILI,
- O2 — KHCEHb;
- N2 — a3o0rt;
- CO2 — niokcuj BYTJICIIO;
- P —rycTtuHa aOCoJI0THA;
- T — remnieparypa rasy;
- P — Tuck rasy;
- tq — TemMmepaTypa TOYKHU POCH BOJIOTH;
- ty — TemMIepaTypa TOYKH POCH BYTJICBO/IHIB;
- Xc — MacoBa KOHIIEHTpaIlisl CIpKOBOJHIO;
- XM — MacoBa KOHIEHTpallisl MEPKAIITAHOBOI CIPKH;
- XCM — MacoBa 4acTKa CMOJIH;
- X1 — Maca MEXaHIYHUX JOMIIIOK (ITOPOXY);
2) miAXapaKTEPUCTUKH SIKOCTI:
- MEII — matpuiisi eHepreTUYHUX MOKAa3HUKIB;
- MKC — MaTpuIiisi KOMIOHEHTHOTO CKJIAy;
- M®II — matpuist pi3MYHUX MOKA3HUKIB;
- MTP — maTpuis TOYKH pocy;
- M1 — maTpu1is TOMIIIOK;
3) XapaKTEpUCTUKH SKOCTI:
- BA — BHyTpilH1 aTpuOyTH Ta
- 3A — 30BHIIIIHI aTpUOYTH SKOCTI.
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Ha ocHoBI1 g1aHOT HOMEHKJIaTypH po3po0dsieHa Kiacudikaliiina Mo1esb
AKICHUX MTOKAa3HUKIB MPUPOJHOrO razy [25], uo 300paxkeHa Ha puc. 4.4.

BA 34

MKC MEII Ma®II MTP M,
IR | — i P "t X
)t
™ C3 W ™ P ™ Xem
— i-C4 |, X
" B-C4
—* HeoCS
—* i-CS
—* B-CS
—* Cé6+
—* 02
™ N2 . .
Pucynok 4.4 — Knacudikariina MoJienb
— COo2 AKICHUX MOKAa3HUKIB MPUPOJTHOTO razy

[To3HadeHHS CKJIaJ0BUX METPHK MOKA3HUKIB SKOCTI IMIPUPOJIHOTO Ta3y
HaBedeH1 B Ta0i. 4.1 — Tadi. 4.5.
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Tabmuusg 4.1 — MaTtpung komroneHTHoro ckiany (MKC)

Cl | C2 | C3 |i-C4| B- |Heo-|1-C5| H- |[C6+| O2 | N2 |CO2
C4 | C5 C5
o o
i = = onl o 8 | =E|l A 9 2
Sz | S| & E 5B LB E|EE BE| 5|58
c 5| &1 2|9 2525 B |88 £ & |8¢E
= = 8| = I O a2 =S

Tabmuus 4.2 — MaTtpunig eHepretuaHux nokasnukis (MEIT)

Hi Tennora 3ropsiHHS HUXKYa
Hs Terutora 3ropsiHHS BUIIA
W Yucio Bob0e

Tabmuus 4.3 — Matpuis ¢i3uuHux nokazHukis (M®IT)

p ['yctrna abcomtoTHa
T Temneparypa rasy
P Tuck razy

Tabmuus 4.4 — Matpunig Touku pocu (MTP)

td

TeMneparypa TOUYKHA POCH BOJIOTH

tv

TemriepaTypa TOYKH POCH BYTJICBOIHIB

Ta6muus 4.5 — Matpuus nomimok (M)

Xc MacoBa KOHIIEHTpallisi CIpKOBOJIHIO

XM MacoBa KOHIIEHTpallisl MEpKaNTaHOBO1 CIPKH
XcMm MacoBa yacTka CMOJIH

X0 Maca MexaHIYHUX JOMIIIOK (ITOPOXY)

CknagoBl METPUKM BHYTPIIIHBOI Ta 30BHIIIHBOI SIKOCTI HABEICHI B
Taoi1. 4.6 Ta Tabm. 4.7.

Tabmuis 4.6 — BayTpimins sikicts (BA)

MKC

MaTtpuis KOMIIOHEHTHOTO CKJIay

MEII

Marpuiisi eHepreTUuHUX MOKa3HUKIB

Tabnuus 4.7 — 30BHIIIHA AKICTH (351)

M®II Martpuug Qpi3uuHNX TOKA3HUKIB
MTP Matpulist TOYKU pOCcCH
M/] Marpuiist JOMIIIOK
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Cki1a10B1 KOMIUIEKCHOT'O MOKA3HMKA SIKOCTI HaBeaeH1 B Ta0I1. 4.8.

Ta6muus 4.8 — KommiexkcHuit moka3zHuk sxocti (KITA)

B BHyTpilHg SKicTh

34 30BHIIIIHSY SIKICTH

Ha ocHOBIi po3p0o0eHNX METPUK MOKA3HUKIB SIKOCTI PUPOAHOTO Ta3y
(tabn. 4.1 — Tabn. 4.5) MoXHAa BHM3HAYUTHU IIOKA3HUKH 30BHINIHLOI Ta
BHYTPIIIHBOI AKOCTI (Tadi1. 4.6, Ta0i. 4.7), KOMIUIEKCHUNA MOKA3HUK SKOCTI
(tabn. 4.8). KoMIuiekCHMII TIOKa3HUK SIKOCTI BiJoOpa)kae SAKICTb
OPUPOJHOIO ra3y B aClEeKTax BHYTPIIIHBOI Ta 30BHIIIHBOL SIKOCTI.

TakuM 4MHOM, SKICTh IPUPOJAHOTO razy AOILIIBLHO OLIIHIOBATU CaMe 3a
JOTIOMOTOF0 KOMILIEKCHOTO MTOKAa3HUKA SIKOCTI.

4.3 METOAUKA OLIHKU AKOCTI IITIPUPOJIHOI'O I'A3Y

Meroauky OLIIHKH AKOCTI HPUPOAHOTO razy AOLIBHO PO3ALIMTHA Ha
KiJIbKa €TalliB.

[lepmmii eram — 1€ BU3HAYEHHS YKCIOBUX 3HAYEHb SAKICHHUX
MOKa3HUKIB MpUpOAHOro razy. JlaHl mpo 3HAYEHHS aTpPUOYTIB SKOCTI
OPUPOHOIO ra3y OTpUMaHI Ha OCHOBI CTATUCTUYHUX €KCIIEPUMEHTATBHUX
JNaHuX, HaBeAaeHux B [11].

4.3.1 MeTpuka KOMIOHEHTHOTO CKJIaly IPUPOJTHOTO ra3y

Jliama3oH 3Ha4YeHb AaTpUOYTIB SKOCTI KOMIIOHEHTHOIO CKJIaay
OPUPOJHOrO Tra3zy HaBeneHl B Tabn. 4.9. Jlnsa nmpuknaxy, B Taom. 4.9
HABEJICHI JjaH1 3 NacnopTy (I3UKO-XIMIYHUX MOKA3HUKIB IPUPOJHOTO a3y
no wMapupyty Ne400, mnepemanoro boropomuancekum JIBYMI' Ta
npuitnaroro IIAT «IBano-®pankiBcbkrasz», [TAT «Tepnominbraszy, I
«YxkpaBroraz», Il «Ykpcoupt», Piaiero «Arporas» mo ra3onpoBOIY
«Coro3y, 3a nepioa 3 01.01.2019 p. mo 31.12.2019 p.
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Tabmuus 4.9 — [lianazoH 3Ha4YeHb aTPUOYTIB AKOCTI KOMIIOHEHTHOTO
CKJIaJly IPUPOJHOrO Trazy, B %
< 8 W o
<+ "y +
— N o ) @) 1 o @) \O N S o
e eIl g |2 E 0 |° 7T
am am
us S = s | B gl o = 2
= . < = S | =, 5 E = 5| & = | =5
S ElE| e | 2 |8EEE 5|0E 3| 5|88
é’ n | & |2 |Eg~g B |Ee E|<|8E
= 8| = = Bl | = B X =g
Nl e || a|x | =] | ||
| R | Bl | oo n| o ® | =qa|%
2] @ ® | o |l ®| x| S| =|=|3| o] x|«
= e | | S| S| S| olaol S| S| | —
S | | ||| ||| |||
o 00 o) o N = — - < N o0 N
v e~ o0 ) e o) &) \O S %) oN N )
S | 2| =]l | || = | S| wn | <
g el m | = | = | S| oo o S|~ A
L n| ||| ||| ||| <

CepenHe 3Ha4YeHHST aTpUOYTIB  SKOCTI

KOMIIOHCHTHOT'O  CKJIaay

IPUPOAHOIO ra3y BUHAYAIOTH 32 (POPMYIIOKO:

n n n n
Z Aeg Z Qeog Z Aesf Z ai_caf
a . ==l c g . =i=l c g . ==l R = .
aj n > Ye2 g n > Yoz g T n > Yica j T 7} s
n n n
Z A, _caj Z eo-csf Z ai_csj
q . ==l 7 =1 c g ==l :
n—C4] n > neo—C5 ] n > i—-C5 ] n > (4 1)
n n n n )
Z a, csj Z Aeorf Z Qoyj Z Ay
p _ =1 c g . =i=l I cg . =1=l .
n-Cs j n > e ] T n > Yo g n > N2 g n >
n
Z Qcoaj
q_ . ==l
coz g - n ’

AC Acjs Aoyjs Qcsjs Gicajs Qncajs Aneocsjs Aicsis Qncsjs Qcesjs Qorjs Anojs Qeorj —

aTpuOyTH SKOCTI KOMIIOHEHTHOTO CKJIaay NPUPOAHOrO ra3zy: METaHy,

eTany,

IIPOIIaHY,

130-0yTaHy, H-OyTaHy, HEO-IIEHTaHy, 130-IICHTaHy,
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H-TICHTaHy, T€KCaHy, KUCHIO, a30Ty, JMIOKCHUJY BYTJEIIO0, BiAMOBIAHO, Ta

Cepe/IHl 3HAaUEHHS LIUX aTpUOYTIB — a a

c1j ’ ac2j= ac3j ’ ai—C4j ’ an—C4j ’ neo—CSj ’

Gcs 5 Gocs > Goe 5 Gorj5 a5 Aeonjo M KUIBKICTh aTpuOyTiB B MaTpHuill

KOMITOHEHTHOT'O CKJIaJy MPUPOJHOTO rasy.

O6uucneni 3a ¢opmyinoro (4.1) cepeani 3HaueHHsT aTpUOYTIB SAKOCTI
KOMIIOHEHTHOI'O CKJIaly TPUPOAHOTO ra3y, 3a JaHumi 3 [ 1 1] mo mapmpyry
Ne400, naseneni B Tadiu. 4.10.

Tabmuusa 4.10 — CepenHi 3Ha4YeHHs aTpUOYTIB SKOCTI KOMIIOHEHTHOTO
CKJIaJly PUPOJHOrO razy, B %

R
i G e N I O B e R R I x
e P T |k |8 |% |E O |° |~ O
ani ani
i = = S | =gl A4 = 2
= os < = S |+ %, 8 E|EF E = | = F
= S = > S |18 BleE| B IS El O Q|2 o
3 = Q © O EmleoxzZ O |2 A Q g | B 5
S o Q. s Q |T ol— o B |8 <l S < |8 &
=8 | T = Bl = E| X S
Q o~ N o0 < o o~ o O N < o~
2 o N S o0 S S ¥e N 0 00 \O
A N 2 — S S N — — S NS, N
= Q\ = = = = = = = = = =

Jisi MOXJIMBOCTI TOPIBHSIHHS PI3HUX XapaKTEPUCTUK SKOCTI, 1X
HEO0OX1HO MPUBECTU 10 OJAMHUYHOIO BUIIATY. OCKIJIbKH KOMIOHEHTHHUI
CKJIaJl MPUPOJTHOTO Ta3y BU3HAYAETHCS Y BIACOTKAX, TO TaKe MPUBEICHHS,
HaMpUKIajJ Uil BMICTY METaHy Y CKJaJl MPUPOJHOIO rasy, MOKHa
3M1ACHUTH 32 HACTYITHOIO (POPMYJIOHO:

@ i
aC'jl :—]’ ° ) (42)
’ 100%
JIE a, o, — BMICT METaHy y PUPOJIHOMY Tas3i y BIICOTKaX,

¢ j,] — BMICT

METaHy y NPUPOAHOMY Ta3i, MPUBEACHUN O OJUHUYHOIO BUTIIAY.

92



AHaJIOT1YHE NPUBEACHHS 3JIMCHIOETHCA JJISI 1HIIMX KOMITIOHEHTIB.
Pe3ynbpTaT NpUBEICHHS 10 OAMHUYHOIO BUTJISIAY KOMIIOHEHTHOTO CKJIATy
IPUPOIHOTO ra3y HaBeneHi B Taoun. 4.11.

Tabmuusa 4.11 — CepenHi 3Ha4YeHHs aTpUOYTIB SIKOCTI KOMIIOHEHTHOTO
CKJIaJy IPUPOJIHOTO ra3y, B OAMHUYHOMY BUTJISII

Q)
i G > N B O B 7 B R N
— Q\ o ) @) 1 @) @) \O S ®
S S = I - B = B R R AR R R
an) s
ov = T s | =22 a =5 2
= os < = s . 5, 5 E = 5 = = | = F
5| £ 8| @® | 2| 8E8E & |S8E 8| 8 |g&2
=S I R = 9 T g~ g E 5 S| < =
2| = + |2 E = =
(@ ~ on o0 <t (@) - @\ \O N < >
\O @\ @)\ -} o0 (| S Vo) on 'Q! [0%e} \O
v N on — - S (@ — — S \O (@)
v Vo) c~ — — S S S S S \O —
Ve (@ S S S S S S S S S S
- - - - - - - - - - - -

SAKiCHUN TIOKA3HUK MIIXapaKTEPUCTUKU KOMIIOHEHTHOTO CKJIady
OPUPOJHOIO razy BHU3HAYAIOThH 32 (DOPMYJIOI0, HABEAECHOO B [27]:

m
Puxe = z (aMKCj 'WMKCJ') €[0.1], (43)
J=l
€ dyye j — Cepe/IHi 3HAYEHHs aTpUOYTIB SKOCTI KOMIIOHEHTHOI'O CKJIaay

IPUPOJHOTO Ta3y: METaHy, €TaHy, MpOoIaHy, 130-0yTaHy, H-OyTaHy, HEO-
NEHTaHy, 130-TICHTaHy, H-TIEHTaHy, TI'eKCaHy, KHUCHIO, a30Ty, JIOKCHUIY

BYIJICLIO, BIANIOBIAHO — ac1j; aczj; ac3j; ai—C4j; an—C4j; aneo—CSj; ai—CSj;
Qs 3 Aeg. a,, Iz a, j3 oy j» m — iX KIIBKICTB, Wy ; — IX Barosi
Koe(]ilieHTH, IKi BU3BHAYAIOTHCSI HACTYITHUM YUHOM [27]:
aMKCj
WMKCj :m— (4'4)
> aMKCj

j=1
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OOGuucneni 3a hopMmyoro (4.4) Barosi KoedilieHTU aTpUOYTIB SKOCTI
KOMITOHEHTHOT'O CKJIaJly MPUPOAHOTO Ta3y HaBeeHl B Ta0i. 4.12.

Tabmuus 4.12 — Barosi koe(dilieHTH aTpuOyTiB AKOCTI KOMIIOHEHTHOTO
CKJIaZy IPUPOJHOTO raszy

Q)
i G e N I O T e e A I x
S P T |k |8 |% |E O |° |~ O
I I
ov = T s | B2 A =5 Q
= os < = S |+ %, % E|EF E = | = F
5| £ 8| & | o 8585 8|83 8| 8 |&¢&
=S I R = 9 T g~ g E a“,@é < |8 &
2| = < |2 8 = =
— <t ') o0 < (@) - @\ \O N O o0
< (ap) (@) o (o/0] (el o W (qp) U (o/0] O
O N on — - S (@ — — S \O (@)
v Vo) c~ — — S S S S S \O —
Ve (@ S S S S S S S S S S
- - - - - - - - - - - -

3HaueHHSA SKICHOIO IOKAa3HUKa HiI[XapaKTepI/ICTI/IKI/I KOMIIOHCHTHOI'O

CKJIQJAy TPUPOIHOTO Ta3zy, BU3HaueHe 3a (opmysioro (4.3), CTaHOBUTH
Pae =0,914113,

4.3.2 MeTpuka eHepreTHYHUX MOKAa3HUKIB IPUPOTHOTO razy

Jliara3oH 3HA4Y€Hb AaTPUOYTIB SKOCTI EHEPreTUYHUX MOKA3HUKIB

npupogHoro razy (mapumpyt Ne400, 3a manumu 3 [11]) HaBeneHo B

Tabn. 4.13.
Tabmuus 4.13 — [iana3zodH 3HaYeHb aTpUOYTIB SAKOCTI E€HEPreTUYHUX
IMOKA3HUKIB IPUPOIHOTO Ta3y, B KKAI/M
Hi Hs \\
Ternora 3ropsiuas | Temnsora 3ropsHHS Yucno Boboe
HIKYa BUIIA

MiH 8144,9079 9029,3304 11885,3303

MaKC 8275,1984 9168,4820 11966,1796
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CepenHe 3HaueHHsS aTpuOyYTIB SKOCTI EHEPreTUYHUX TOKA3HUKIB
IPUPOAHOIO ra3y BUHAYAIOTH 32 (POPMYIIOKO:

k
Z Ayij
a. .=i=1 .
Hi J k >
k
- 'Zlal—lsi
aHsj = = k ; (4'5)
k
Z Ayi
a. . =1=1
v k ~°
n€ au;; auj; ay,; — AaTpuOyTH SKOCTI €HEPreTUYHUX ITOKA3HHKIB

I[IPpUPOAHOI0 ra3zy: TCIJIOTA 3rOopsAHHS HHXXYA, TCINJIOTA 3rOpsAHHS BHUIIIAQ,

Hi J >
k — KUIbKICTh aTpuOyTiB B MaTPHUIl EHEPTETUUHUX MOKA3HUKIB

yuciao Bo00e, BiAMOBIAHO, Ta cepe/lHI 3HAYEHHS LIUX aTpUOyTIB —

a, jo a, jo
OPUPOHOTO Ta3y.

OOGuucneni 3a dhopmynorw (4.5) cepeliHi 3HaUCHHSI aTpUOYTIB SIKOCTI
€HEePreTUYHUX I[OKAa3HUKIB TMPUPOAHOro razy, 3a aanumu 3 [11] mo
mapuipyty Ne400, HaBeieHi B Tadu. 4.14.

Tabmuus 4.14 — CepenHi 3HaY€HHS aTpPUOYTIB SKOCTI E€HEPreTUYHUX
MOKA3HUKIB IPUPOIHOTO Ta3y, B KKAI/M

Hi Hs \\
Terora 3ropsiHHS Terora 3ropsiHHS Yucno Boboe
HIK4a BUIIA
8210,053 9098,906 11925,755

['panuili AOMYCTUMHMX 3HAYE€Hb TEIJIOTU 3TOPSHHS NPUPOJHOTO Ta3y

MO>KHa BU3HAYUTH 32 HOPMaMH JIJIsl Fa30TPAHCIIOPTHUX KOMITaHiil €Bporu,

JIaH1 Mpo sK1 HaBeJieHl B [28] ta y Tab:. 4.15.
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BignmoBigHo A0 gaHuX, HaBeAeHUx B Tabn. 4.15, B VYkpaini
HOPMYETHCS JIUIIE HUKHE 3HAYCHHS JI1alla30HY TEIUJIOTH 3TOPSHHS HUXKYO1
i cranoBuTh 7600 kkam/M’. B iHImIHX €BpOmeHChKHX KpaiHaX TeILIoTa
3ropsiHHd HW4ya  (auB. Tabn. 4.15) HOpmyeTbcs B Jiama3oHl Bij
6530 Kxax/M (kommaniss FGSZ, VYropmwuua) g0 9860 KKaI/M
(BULGARTRANSGAZ EAD, bonrapis).

Jliama3oH 3HA4Y€Hb TEIUIOTH 3TOPSIHHS BUINOI BCTAaHOBIIIOETHCS
HOPMATHBHHM JOKyMeHTOM [29] B Mexxax Bix 30 M/’ mo 45 Mx/m,
1110 BIAIIOBITHO CTAaHOBUTEL 7165 — 10748 KKaJ/M.

AHajioriyHo, B [29] HOpMOBaHMI nAiama3oH 3Ha4YeHb 4yuciaa BoOOe
cragoButb 40 — 60 MI[>1</M3, [II0 BIAMOBIAHO CTAHOBUTH 9554 —
14331 kxan/m’.

Y Tabn. 4.16 Bka3aHi [lama30HU BUMIPIOBAHHS EHEPreTUYHUX
MOKAa3HUKIB MPUPOJHOIO rasy, chopMoOBaHI Ha OCHOBI BHUIIE HABEIACHUX

JTaHUX.
Tabmuusa 4.16 — Jlilama3oHM 3HA4Y€Hb CEHEPreTUYHUX IMOKA3HUKIB
IPUPOIHOIO Ta3y, B KKAJ/M
Hi Hs \\
Ternora 3ropsiuas | Temnsora 3ropsHHS Yucno Boboe
HUK4a BHUIIIA
MIH 6530 7165 9554
MaKC 9860 10748 14331

JlaHi, HaBeseHl B Ta0a. 4.16 HEOOXITHO MPHUBECTU A0 OAUHHUYHOIO
BUTJISATY 32 HACTYITHUMU (POpMyJIaMH:

Hi—-Hi .
Hi,1=— mn__ . (4.6)
Hi —-Hi .
max min
Hs—Hs .
Hs,1= min__. (4.7)
Hs —Hs .
max min
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W.1= min_ (4.8)

ne Hi; Hs; W — 3Ha4€HHS TEIUIOTU 3TOPSHHS HUXXYOi, TETUIOTH 3TOPSHHS
BUIIO1, yuciia Bo606e, BianoBigHo (3a ganumu 3 Tadi. 4.14), Hi . ;Hs .;

A\ — MaxKCHMAaJIbHI

Hs ;
max max

W__. — MIHIMaJbHI 3Ha4YeHHI Ta Hi ;
min max

3Ha4YEHHs [UX (I3UYHUX BEIMYMH (32 TaHUMU 3 Ta0:1. 4.16), BIAMIOBIAHO.

OTpuMaHi 3HAUYE€HHS aTPUOYTIB SIKOCTI E€HEPreTUYHUX IMOKA3HUKIB
IPUPOJHOTO Ta3y, HA OCHOBI JaHUX 3 Ta0j. 4.14, B ONMHUYHOMY BUTJISI,
BHU3HAuUeHI 3a popmynamu (4.6) — (4.8), HaBeaeH1 B Tad. 4.17.

Tabmuus 4.17 — 3HaueHHsT aTpUOYTIB AKOCTI €HEPreTUUYHUX MOKA3HUKIB

OPUPOJIHOTO ra3zy, B OAMHUYHOMY BUTJISAI

Hi Hs \\
Terora 3ropsiHHS Terora 3ropsiHHS Yucno Boboe
HIK4a BUIIA
0,5045 0,5397 0,4965

HactynHuMm eranmoM € BHU3HAYEHHS PIBHSA 3HAYUMOCTI KOXXHOTO
aTpuOyTy SKOCTI EHEPreTMYHMX IIOKAa3HUKIB MPUPOJHOTO Ta3y 3a
METOJAMKOI0, HaBeAeHO B [30].

PiBHI 3HAQUMMOCTI  BCTAHOBJIIOIOTHCS ~ €KCIIEpTaMM B raiysi
BUMIPIOBAHHS €HEPTii MPUPOAHOr0 razy. BHUKOpHCTOBYIOThCA TpPHU pPIBHI
3HauumocTi: B — Bucokuii, C — cepennii, H — au3pkuid. Ilpuknaa takux
pIBHIB HaBe/IeHO B Tabi. 4.18.

Tabmuus 4.18 — PiBHI 3HAUMMOCTI aTpUOYTIB SIKOCTI E€HEPreTUYHUX
MOKa3HUKIB IPUPOJIHOTO razy

[To3HaueHHst aTpUOYTY SKOCTI Hi Hs W
PiBeHb 3HAUMMOCTI B H C

Ha ocHOBI BCTaHOBJIEHUX PIBHIB 3HAYUMOCTI (Tabia. 4.18) OymyeThes
MaTpul, popMa K01 HaBeJeHa y BUrIIsiAl Tadu. 4.19.
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Tabmuus 4.19 — ®opma Marpull piBHIB 3HAYUMOCTI aTpUOYTIB AKOCTI

EHEePreTUYHUX MOKA3HUKIB MPUPOHOTO Tra3y

00’ €KTH m Hi Hs W
00’€KTH 1 B H C
Hi B 1
Hs H 1
W C 1

Jlanbiie mpoBOAUTHCS MOMApHE MOPIBHAHHS JAaHUX 3 pAlKa m Ta
croBmus n Tabn. 4.19. IlpaBy BepxHIO YaCTUHY MAaTpUIll 3alOBHIOIOTH 32
bopmyIioro:

2,n>m
HW =!0,n<m. 4.9)
nm
Ln=m

[Iponieaypa 3anlOBHEHHS MaTPHUIll HACTYIIHA.

B niaroHanpHMX KIITUHKAX MAaTPUIll CTaBUThCA 3HAYCHHS «I»,
OCKUIbKM 3/IMCHIOETbCS TOPIBHAHHS OJHAKOBUX pPIBHIB 3HAYHMMOCTI.
HactynHumu nopiBHIOIOTHCS 3HAUEHHS PIBHS 3HAYMMOCTI BennuruHu Hs 13
panka m (H) ta Hs 13 cToBnus n (B). Ockinbku piBeHb B 13 cTOBMIS 7
BUILMI 3a piBeHb H 13 panka m, To B cipii kiituHul (Tadmn. 4.19) Oyne
3Ha4YEHHs «2», BuU3HaueHe 3a (Qopmynow (4.9). AHaJIOrIYHO
3aMOBHIOKOTHCA PELITA IPaBUX BEPXHIX KIITUHOK MaTpuili (Tadi. 4.19).

JIiBi HMmkHI KITUHKM wMaTtpull (Ttadn. 4.19) 3anoBHIOIOTBCS 3a
HACTYITHOIO (DOPMYJIOHO:

HW__=2-HW__. (4.10)
mn nm

B Tabn. 4.20 HaBeaeHO TNpHUKIAJ MAaTpHUIll, SKa 3allOBHEHA 3a
dopmynamu (4.9) ta (4.10) HA OCHOBI PiBHIB 3HAYMMOCTI, 5IKi, B CBOIO
4yepry, BCTAHOBIIIOIOTHCSI €KCIIEPTHUM METOJIOM.

JlaHl, HaBeleHI B KOXXHOMY psaky Ta0a. 4.20, miacyMOBYIOTHCS
(Tabm. 4.21).
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Tabmusa 4.20
CHEPTeTUYHHX IMOKA3HUKIB MPUPOTHOTO Ta3y

Marpuisi piBHIB 3HAYUMOCTI

00’ €KTH m Hi Hs W
00’€KTH 1 B H C
Hi B 1 2 2
Hs H 0 1 0
W C 0 2 1

Taomunga 4.21

Marpuisi piBHIB 3HAYMMOCTI

aTpuOyTIB  SIKOCTI

aTpuOyTIB  SIKOCTI

€HEePreTUYHMX MMOKa3HUKIB MPUPOAHOTO Ta3y Ha OCHOBI AaHuX 3 Tad. 4.20

00’ €KTH m Hi Hs W ns
00’€KTH 1 B H C
Hi B 1 2 2 5
Hs H 0 1 0 1
W C 0 2 1 3

JInsi mepeBipKM TMPaBWIBHOCTI 3amoOBHEHHs Matpuill (Tadn. 4.20),

BU3HAYAIOTh KOHTPOJIbHY, 1110 IOBUHHA BIJIIIOBIIATH PIBHOCTI:

2@2)

n-.

4.11)

B nanomy Bumaaxky jjisi MaTpuill, HaBeaeHoi B Tada. 4.20, piBHICTb

(4.11) maTBEpIKYETHCS, IO CBIAYATH NPO MPABUIILHE 3allOBHEHHS

MaTpHUIIL.

[Toganpiminii eram — PO3paxXyHOK IHTETPOBAHOI BaXJIMBOCTI, SIKY

BU3HAYAIOTh 338 METOJMKOIO, HaBeAcHOK B [31]. dopMyna BU3HAYCHHS

IHTErpOBaHOI BayKJIMBOCTI HACTYITHA:
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v, (4.12)
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e I’lzz — «IU1aBaro4da) 3M1HHa l’l2 =

Pe3ynbraT BHU3HAYEHHS IHTETPOBAHOI BAXJIMBOCTI HAaBEJEHI B
Tabn. 4.22.

Tabnuusa 4.22 — Matpullsd 3Ha4eHb 1HTEIPOBAHOI BAXKJIMBOCTI Ha OCHOBI
naHux 3 Taoi. 4.21

o0’extum | Hi Hs W ns: IVy,
00’€KTH 1 B H C
Hi B 1 2 2 5 13
Hs H 0 1 0 1 1
W C 0 2 1 3 5

Barosuii koe(imieHT aTpuOyTIB SIKOCTI €HEPreTUYHUX IOKAa3HUKIB
IPUPOAHOTO a3y BUBHAYAETHCA 3a HACTYIHOK (DOPMYJIOH0:

—_n (4.13)

Pe3ynbraT BU3HAUEHHS BaroBUX KOE(DIIIEHTIB aTpUOYTIB SAKOCTI
€HEePTreTUYHMX MMOKa3HUKIB MPUPOAHOTO Ta3y HaBeeHl B Taou. 4.23.
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Tabmuus 4.23 — Pe3ynbTaTi BU3HaYEHHS BaroBUX KOe(ill€HTIB aTpUOYTIB
SAKOCTI €HEPTeTUYHMX MMOKA3HUKIB MPUPOJAHOTO razy

00’€KTH m Hi Hs \\Y ns vy, Watenyg
00’€KTH 1 B H C
Hi B 1 2 2 5 13 0,684211
Hs H 0 1 0 1 1 0,052631
W C 0 2 1 3 5 0,263158

AKiCHUN TOKAa3HUK MIJXapaKTEPUCTUKH EHEPreTUYHUX MOKAa3HUKIB
OPUPOJHOIO ra3y BHU3HAYAIOTH 32 (DOPMYJIOI0, HABEAECHOO B [27]:

3

Pryien = Zl (aMEnn "Whienp ) €[0,1]. (4 14)
n=
N€ dy, — 3HAYEHHA AaTpuOyTIB SKOCTI EHEPreTUYHUX IIOKA3HUKIB

npupoaHoro raszy: Hi, Hs, W (nuB. Ta0:x1. 4.17).
3HauCHHS SKICHOTO IOKAa3HWKA TMiIXapaKTePUCTUKU EHEPTeTHUHHUX

MOKA3HUKIB MIPUPOJAHOTO Ta3y, BU3HaUeHe 3a hopmyJoro (4.14), CTaHOBUTH
Paen =0,504247.

4.3.3 Metpuka pi3U4HHUX MTOKA3HUKIB IPUPOJTHOTO razy

CknazoBUMHU METPUKH (PI3UYHUX TIOKA3HUKIB MPUPOJHOIO rasy,
BIIMOBIIHO A0 Ta0i. 4.3, € HACTYMH1 aTpUOyTH SKOCTI: p — I'yCTUHA Ta3y
abcomotHa, T — Temneparypa raszy ta P — Tuck rasy.

Jl1arma3oH 3Ha4€Hb a0COJIFOTHOI T'YCTUHHU MPHUPOJIHOTO ra3y BU3HAYECHO
Ha OCHOBI aHaJl3y €KCIEPUMEHTaIbHUX JaHuX 3a 2018 pik, HaBeIECHUX B
[11]. L1i 3raueHHs 3HaxoasaThCs B Mexkax Big 0,5785 KI/M 1o 0,9696 KI/M
(mpu 20 °C) Ta HaBegeHi Ha puc. 4.5. CepenHe 3HAUYCHHS TYCTUHU
npUpoaHOro razy — 0,7185 kr/m’.
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Pucynok 4.5 — /[iana3oH 3HaueHb a0COJIFOTHOI T'YCTUHU MPUPOTHOTO a3y
B perionax Ykpainu B 2018 poi

TemmnepaTypa NOpUPOJHOrO Ta3y, MO OOJIKOBYETHCS MOOYTOBUMU
JIYUIBHUKAMU Ta3y B perioHax YKpaiHH, 3HaXOAUThCS B Mexax Bifg 6,9 °C
mo 18,9 °C [32]. HopmaruBHumm poxkymMeHTOM [33] HOpMY€EThCA
CTaHJapTHE 3HaueHHs TemnepaTtypu razy — 15 °C (288,15 K).

AOCOIIOTHUN TUCK NMPUPOJHOTO raszy, 3a JaHUMHU [32], CTAHOBUTH Bij
97919,24 I1a no 103462,7 ITa. Hamionaneauii ctanaapt [33] BCTaHOBIIIOE
cTaHaapTHi (0a30B1) yMOBH 111 TUCKY ra3y — 101325 Ila.

VY Tabn. 4.24 HaBeneH1 J1ana3oHu BUMIPAHUX (PI3UUHUX MOKa3HUKIB
IPUPOHOIO ra3zy Ta iX HOpMOBaH1 CTaHAAPTHI 3HAYEHHSL.

Tabmuus 4.24 — [lianma3oHu 3Ha4Y€Hb (PI3UYHUX MMOKA3HHUKIB MPUPOIHOTO
ra3zy

P T P
I'yctuna rasy Temneparypa razsy, Tuck rasy,
aBGCONIOTHA, KI/M" °C I1a
MIH 0,5785 6,9 97919,24
MAaKC 0,9696 18,9 103462,7
H. 3Ha4 - 15 101325
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Jlani, HaBeneHi B Tabn. 4.24, HEOOXIIHO MPUBECTH IO OAMHUYHOIO
BUTJISATY.

['yctuHa ra3zy aOCcodt0THAa MPUBOJIUTHCSA JO OJWHUYHOTO BUTJISAY 32
HACTYITHOIO (DOPMYJIOHO:

== tin_ (4.15)

max min

e p — CepelHe 3HAUYCHHA I'YCTHHH IIPUPOJHOTO Ta3y, p . — MIHIMaJIbHE
3HAYCHHA Ta p . — MAaKCHMaJbHE 3Ha4YCHHs i€l Ppi3uYHOI BENIMYUHU (32

JaHUMH 3 Ta0I1. 4.24).
TemmnepaTypa Ta THCK ra3y HPUBOIATHCS JI0 OJMHHUYHOTO BUTIISIY 32
HACTYITHUMH (POpMYyJIaMHu:

T
T1=|—1: 4.16
A== (4.16)

c

P
P,1=—]|, 4.17
. @4.17)

ne T; P — BUMIpPSAHI 3HAUYEHHS TEMIIEpATypHU Ta TUCKY MPUPOJHOTO rasy,
B1JIITOBIJIHO, T; P, — CTaHJIapTHI 3HAYCHHS IUX (PI3MUYHMX BEIUYUH (3a

JaHUMH 3 Ta0I1. 4.24), BIAMOBIIHO.

Jns  momanblIMX PO3pPaxyHKIB 3a BUMIpPSHE 3HAUYEHHS THUCKY
IPUPOJHOTO Ta3y NOLUUIBHO NPUNHATH CEPEIHE 3HAYEHHS, OOUYHCIICHE 3a
nagumu 3 Tadnuil 4.24. Bouo ctanosuts 100691 Ila.

[Ilo crTocyeTbcsi TeMIEpaTypd MNPUPOJHOTO Trazy, TO JOIIJIBHO
BpaxyBaTH, III0 OCHOBHA 4YaCTWHA IPUPOJHOIO Ta3y CIIOKUBAETHCS B
onadtoBagbHUM Tiepios. CepeaHe 3HAYEHHS TEMIIEpATypyd MNPHUPOHOTO
razy BIIPOJIOBXK OMNaJIOBAJbLHOIO CE30HY, OOUMCIIEHE 3a JaHuMu 3 [32],
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ctanoBuTh 9,3 °C (282,45 K). Came 11€ 3Hau€HHS JOILILHO BUKOPUCTATH
npu o0uMCiIeHHAX 3a hopmyroro (4.16).

OTpuMaHi 3Ha4YeHHsT AaTpPUOYTIB SKOCTI (DI3SUYHUX TMOKA3HHKIB
IPUPOHOIO a3y, Ha OCHOBI AaHUX 3 Ta0n. 4.24, B OAMHUYHOMY BUIJISII,
BU3HAYeH1 3a popmynamu (4.15) — (4.17), naBeneni B Tadi. 4.25.

Tabmuus 4.25 — 3HaueHHa aTpuOyTiB SKOCTI (I3UYHUX TTOKA3HUKIB
OPUPOJIHOTO ra3zy, B OAMHUYHOMY BUTJISAI
P T P
I'ycTuHa rasy Temneparypa Tuck
a0bCoJIOTHA razy razy
0,3580 0,9802 0,9937

HactynHuMm eranioM € BU3HAYEHHS PIBHS 3HAYUMOCTI KOXXHOTO
aTpuOyTy SIKOCTI (PI3MYHUX MOKA3HUKIB MPUPOJHOTO ra3y 3a METOJUKOLO,
HaBeeHOoo B [30].

PiBH1 3HauuMocTi atpuOyTiB  SKOCTI  (I3BUMYHUX  TTOKA3HUKIB
IPUPOHOIO ra3y BU3HAYAIUCS BUXOASYHU 3 TOTO, 110 HAWOUIBIIWKA BIJIUB
Ha 3MIHY 00’eMy 00JIIKOBaHOI'O rayy Mae Moro temieparypa [32], a TUCK
Ta TYCTHHA ra3y CIPUYUHSIOTH OJHAKOBY 110, Ta HaBeAEeH1 B Ta0m. 4.26.

Tabnuis 4.26 — PiBHI 3HaUMMOCT] aTpUOYTIB SKOCTI (PI3MYHUX MOKA3HUKIB
OPUPOJIHOTO razy

[To3HaueHHst aTpUOYTY SKOCTI p T P

PiBeHb 3HAYUMOCTI C B C

Martpuus piBHIB 3HAUMMOCT1 aTpUOYTIB SIKOCTI (PI3UYHUX MOKA3HUKIB
IPUPOJHOTO ra3y, 3all0BHEHA 3a METOAMKOIO SK y popmynax (4.9), (4.10),
HaBegeHa B Ta0i. 4.27.
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Tabmuus 4.27 — MaTpuus piBHIB 3HAUUMOCTI aTpUOYTIB SIKOCTI (PI3UUHUX
MOKa3HUKIB IPUPOJIHOTO razy

00’€KTH m p T P
00’€KTH 7 C B C
p C 1 0 1

T B 2 1 2

P C 1 0 1

Pe3ynbraT BU3HAUEHHS BaroBUX KOE(DIIIEHTIB aTpUOYTIB SAKOCTI
(13MYHUX MOKA3HUKIB MPUPOJHOIO Ta3y, OOUMCIEH] 32 METOJUKOIO SIK Y
dbopmynax (4.11)-(4.13), HaBeneHni B Ta0. 4.28.

Tabmuis 4.28 — Pe3ynbTaTi BU3HaYEHHS BaroBUX KOe(ill€HTIB aTpUOYTIB
AKOCTI (PI3MYHUX TTOKA3HUKIB IPUPOHOTO ra3zy

00’€exTH M p T p ns IVy, Waon
00’ €KTH 1 C B C
p C 1 0 1 2 4 10,190476
T B 2 1 2 5 13 10,619048
P C 1 0 1 2 4 10,190476

SAKiCHUN TMOKa3HUK MIAXApaKTEPUCTUKU (DI3UYHUX TOKA3HUKIB
OPUPOJHOIO ra3y BHU3HAYAIOThH 32 (DOPMYJIOI0, HABEAECHOMO B [27]:

3
Pyon = 2 (aMdmn 'WMcbnn)e [0,1]. (418)

n=l1

1€ yqn, — 3HAYCHHA aTpUOYTIB AKOCTI (PI3MYHMUX IOKA3HHUKIB IIPUPOIHOIO

razy: p, T, P (nuB. Tabiu. 4.25).
3HaueHHS SKICHOTO TIOKa3HUKA MIAXapaKTePUCTUKU  (DI3UUHUX

MOKA3HUKIB MIPUPOJAHOTO Ta3zy, BU3HaUeHe 3a hopMyJioro (4.18), CTaHOBUTH
Pyon=0,864257.

106




4.3.4 Metpuka TOYKH POCH

CknaloBUMU METPUKH TOYKM POCH, BIANOBIAHO 10 Tabua. 4.4, €
HACTyIH1 aTpuOyTu AKOCTi: td — TeMmreparypa TOYKH POCH BOJIOTH, tv —
TeMIiepaTypa TOUKH POCH BYTJICBOHIB.

td,"C
50
40 . . + - - "
/—/ \\ e
%0 Y N —=— MiH
—&— Cp aHay
20
10
MICH
0 T T T T T T T T T T T 1 Ll'b
poky
1 2 3 4 5 6 7 8 9 10 11 12
-10 Jﬁ/‘/ﬁ e \.\\1
-20

40

PucyHok 4.6 — /[i1ana3oH 3Hau€Hb TEMIIEPATYpU TOUYKH POCH BOJIOTU
OPUPOHOro ra3zy B perionax Ykpainu B 2018 poi

Jliara3oH 3Ha4Y€Hb TeMIepaTypd TOYKHM POCU BOJIOTH MPUPOIAHOTO
ra3y BU3HAYEHO HA OCHOBI aHaJI3y €KCIEpUMEHTaJbHUX JaHux 3a 2018
pik, HaBeneHux B [11]. I{i 3HaYeHHsS 3HAXOAATHCS B MEXKaX BiJ MiIHYC
33,3 °C nmo 40 °C Ta HaBeneni Ha puc. 4.6. CepenHe 3HaYCHHS
TEMIIEpaTypHu TOUYKH POCH BOJIOTH MPUPOAHOro razy — minyc 12,6 °C.

Jliarma3oH 3HAYE€Hb TEMIIEPATYypU TOYKM POCH  BYIJICBOJHIB
OPUPOJHOrO ra3y BHU3HAYEHO HA OCHOBI aHaI3y EKCHEPUMEHTaJIbHUX
nanux 3a 2018 pik, HaBenenux B [11]. 11 3HaUeHHS 3HAXOSITHCA B MEKax
B minyc 36,2 °C no 19 °C ta HaBeneHi Ha puc. 4.7. CepellHE 3HAUYCHHS
TEMIIEpaTypHu TOUYKH POCH BYIJIEBOJIHIB MPUPOAHOIO razy — minyc 9,3 °C.
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Pucynok 4.7 — [[ianma3oH 3Ha4€Hb TeMIEpaTypyu TOUKHA POCH BYTJIEBOIHIB

OPUPOHOro ra3zy B perionax Ykpainu B 2018 poi

VY T1abn. 4.29 HaBeneHI Alana3oHU BUMIPSIHUX 3HAUYE€Hb TEMIEPATYP

TOYKW POCH BOJIOTM Ta TOYKH POCHU BYTJIEBOJHIB MPUPOAHOrO razy Ta ix

Cepe/iH1 3HAaYCHHS.

Tabmuus 4.29 — Jliana3oHu BUMIPIHUX 3HAYEHb TEMIEPATYp TOUYKU POCHU
BOJIOTM Ta TOYKH POCH BYIJIEBOAHIB MPUPOJHOrO razy Ta iX cepeiHi
3HaueHHs, B °C

td tv
TeMneparypa TOUYKH pocH TeMneparypa TOUYKH pocH
BOJIOTH BYTJICBO/IHIB
MIH -33.,3 -36,2
MaKc 40 19
Cp 3Ha4 -12,6 9,3

Jlani, HaBeneHi B Taba. 4.29, HEOOXIIHO MPUBECTH JO OJAUHUYHOIO

BUTJISTY 32 HACTYITHUMU (POpMyJIaMH:
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‘ td—td .
td, 1= ” —rtrcllm ; (4.19)
‘ max min
‘ tv—tv .
tv,1= mn__ (4.20)
‘tv —tv .
max min

ne td, tv — cepeliHi 3Ha4YCHHs TEMIIEpaTyp TOYKH POCH BOJIOTH Ta TOYKHU

pOCH BYIJIEBOJHIB MPHUPOAHOTO Tra3y, BiANOBIIHO; d o, v~

MiHIMaJIbHI 3HAYeHHSI Ta td , tv — MaKCHMMaJbHI 3HAYCHHSA IHUX
max max

b13MYHUX BEIMYMH (32 TaHUMU 3 Ta0:1. 4.29), BiAMIOBIAHO.

OTpuMaHi 3Ha4€HHS aTpUOYTIB SIKOCTI TOYKH POCH, HA OCHOBI JIaHHX 3
Tabn. 4.29, B OAMHUYHOMY BUIJIS/I, BU3HA4YeH1 3a ¢opmynamu (4.19),
(4.20), HaBeneni B Ta6:1. 4.30.

Tabmuus 4.30 — 3HadyeHHs: aTPUOYTIB SIKOCTI TOYKU POCH, B OJIUHUYHOMY
BUTIA1

td tv
TeMneparypa TOUYKH pocH TeMneparypa TOUYKH pocH
BOJIOTH BYTJICBO/IHIB
0,6262 0,8243

Ockinbkn 00MAB1 (Pi3UYHI BETUYMHU: TEMIEpaTypa TOUKH POCHU
BOJIOTM Ta TEMIIepaTypa TOYKH POCHU BYIVIEBOAHIB MarOTh OJHAKOBHUM
BIUIMB Ha SIKICHI MOKa3HUKU MPUPOJIHOIO raszy, TO BaroBl Koe(IilieHTH
TaKOXX OYyJIyThb OJHAKOBMMHU 1 CTAaHOBUTUMYTh KOxkeH 0,5 BUXOIA4YU 3
YMOBH, 1I0:

2
> Wy, =const=1, 4.21)

n=l

SAxicHU TOKAa3HUK IMIXapaKTEPUCTUKH TOYKH POCH BHU3HAYAIOTH 3a
dbopmyIioro, HaBeJeHOO B [27]:
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2
Py = 2 (aMTPn 'WMTPn)e [0,1]. (422)

n=l

I€ dyy, — 3HAYCHHSA aTpUOYTIB SAKOCTI TOYKM pocu: td, tv (auB. TadI.

4.32).
3HavYeHHS SIKICHOTO IIOKa3HMKA MAXapaKTEPUCTUKH TOYKH POCH,
BU3HauUEHE 3a popmyJioro (4.22), CTaHOBUTH p,,., =0,725250.

4.3.5 Metpuka TOMIIIOK

CxJ1aIoBUMU METPUKH AOMIIIOK, BIMOBIAHO A0 Ta0u. 4.5, € HACTyMHI1
aTpuOyTH SIKOCTI: XC — MacoBa KOHIIEHTpAIlisl CIpKOBOJHIO, XM — MacoBa
KOHIICHTpAIlis MEPKaNTaHOBOI CIpKHU, XCM — MacoBa 4acTKa CMOJHU, XII —
Maca MEXaHIYHUX AOMIIIOK (mopoxy). [[Ba octanHHi aTpuOyTH SIKOCTI B
[11] 00’ ennani B oguH: X1 — MacoBa KOHIIEHTpPAIIisl JOMIIIOK.

Jliama3oH 3HA4Y€Hb MAcOBOi  KOHIIGHTpaIlli  CIPKOBOJHIO  Ta
MEPKANTAaHOBOI CIpKH B MPUPOJHOMY ra3i BU3HAYEHO HAa OCHOBI aHali3y
ekcrepuMeHTanbHuX Janux 3a 2018 pik, HaBeneHux B [11]. 3HaueHHs
MepIIOro mapaMerpy 3HaXomAThes B Mexkax Big 0 r/m° mo 0,01333 r/m’ Ta
HaBeAeHl Ha puc. 4.8. CepenHe 3HAUYCHHS MacoBOi KOHIIGHTpaAIlil
cipkoBozHio — 0,00098 /M. 3HaYEHHS APYrOro mapamerpy 3HaXOMATHCS B
Mexax Big 0 r/m 1o 0,02398 r/m° Ta HaBenmeni Ha puc. 4.9. Cepenne
3HAYCHHS MACOBOI KOHIIEHTpAIii MepKarTaHoBoi cipku — 0,00216 /.
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Pucynok 4.7 — J{iana3oH 3Hau€Hb MAaCOBOI KOHIIEHTpAIlii CIPKOBOJHIO B
OpUpPOJHOMY rasi B perionax Ykpainu B 2018 pori
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Pucynok 4.8 — [[1ara3oH 3Ha4€Hb MacOBOi KOHIEHTpaIlli MEpKanTaHOBOI
CIpKH B IPUPOJHOMY ra3i B perionax Ykpainu B 2018 pori
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Jliarma3oH 3Ha4y€Hb MAacOBOi KOHIIEHTpAIlli JOMIIIOK B IMPUPOTHOMY
rasi BU3HAY€HO Ha OCHOBI aHaJI3y E€KCHEpPUMEHTaIbHUX JaHux 3a 2018
piK, HaBeaeHux B [11].

Cnig 3ayBa)KUTH, IO JJISI BCIX perioHiB Ykpainu B [11] 3HayeHHs
MacoOBO1 KOHIIEHTpaIlil JOMIIIOK B MPUPOJIHOMY ra3i CTaHOBJATH () F/M3, 3a
BUHATKOM XMEJIBHUIILKOI 001acT1, I SKOI Il 3HAUYEHHS 3HAXOAATHCI B
Mexax Bix 0 r/m mo 0,0008 r/m’ Ta HaBemeni Ha puc. 4.9. Cepemne
3HAYEHHSI MACOBOI KOHIICHTpAIlii TOMIIIOK B JaHii odnacti — 0,00056 /M.
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Pucynok 4.8 — /[iana3oH 3Ha4u€Hb MAaCOBOI KOHIICHTpAIlii JIOMIIIIOK B
NpUPOAHOMY ra3l B XMeJIbHUIIbKIN 00acti B 2018 porri

Y Tabn. 4.31 HaBeneHi [iala30HM BUMIPSHUX 3HAYE€Hb BMICTY
JIOMIIIOK B IPUPOJHOMY a3l Ta iX cepe/iHl 3HAaUCHHS.
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Tabmuus 4.31 — Jlilanma3oHu BUMIPSHMX 3HAYE€Hb BMICTY JOMIIIOK B
MPUPOIHOMY Ta3i, B I/M’

Xc XM X1
MacoBa MacoBa KOHIIeHTpallist MacoBa
KOHIICHTpaIIis MEPKaITaHOBOI CipKH KOHIICHTpaIIis
CIPKOBOJIHIO JIOMIIIIOK
MI1H 0 0 0
MaKcC 0,01333 0,02398 0,0008
Cp. 3Hau 0,00098 0,00216 0,00056

Jlani, HaBeneHi B Taba. 4.31, HEOOXIIHO MPUBECTH JO OJAUHUYHOIO
BUTJISATY 32 HACTYITHUMU (POpMyJIaMu:

Xc—Xc .
mi

Xc,1= n_. (4.23)
Xc —-Xc_.
max min
XM—XM .
Xm, 1= mn . (4.24)
XM —XM .
ax min
Xoa—Xa .
Xn,1= ~ mn__ | (4.25)
Hnmx_xﬂmm
ne Xc; Xm; Xa — 3HAYEHHS MAacOBOI KOHIIGHTpallii CIPpKOBOJHIO,
MEpPKaIITaHOBO1 CIPKHU Ta JOMIIIOK, BIAIIOB1AHO, Xcmin’ XMmin, Xﬂmin —
MiHIMaJdbHI 3HA4YeHHI Ta Xc ;XM ;X1 — MaKCHMaJIbHI
max max max

3HAYEHHS ITUX TapaMeTpiB (3a 1aHuMu 3 Tad:1. 4.31), BIAMIOBIAHO.

Tabmuus 4.32 — 3HayeHHd BMICTY JOMINIOK B TNPUPOAHOMY Tasl, B
OJIMHUYHOMY BUTJISIII

Xc XM X1
MacoBa koHIeHTpalisi | MacoBa KoHIleHTpalis | MacoBa KOHIIEHTpallis
CIPKOBOJIHIO MEPKaINTaHOBOI CIpKH JIOMIIITOK
0,0735 0,0901 0,7000
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OTpuMaHi 3HayeHHA aTpuOyTIB AKOCTI BMICTY JOMIIIOK B
OPUPOJHOMY ra3i, Ha OCHOBI JaHuX 3 Ta0n. 4.31, B OAMHUYHOMY BUIJISIL,
BU3HAYeH1 3a popmynamu (4.23) — (4.25), naBeneHi B Tadi. 4.32.

Ockinbku OyAb-sIK1 JOMIIIKK B MPUPOJHOMY Ta3l € B OJIHAKOBIA Mipi
HeOakaHl, TO BOHM MaTHUMYyTh OJHAKOBUM BIUJIMB Ha SIKICHI MOKA3HUKHU
IPUPOHOIO rasy, TOJl BaroBl KOEPILIEHTH TaKOX OYIyTh OJHAKOBUMHU 1
CTaHOBUTUMYTh KOKeH 0,333333 BUXOs1YM 3 YMOBH, II10:

3
> Wy, =const=1. (4.26)

n=l

SAxicHUN TMOKAa3HUK IMIXapaKTEPUCTUKH TOYKH POCH BHU3HAYAIOTH 3a
dbopmyIioro, HaBeJeHOo B [27]:

3

Pan = Zl(aw” Wi,y JEL01]. (4.27)
n=
e ay,, — 3HAYCHHS aTpUOYTIB SKOCTI AOMILIOK B MPUPOAHOMY rasi: Xc,

XM, X1 (nuB. Tadi. 4.32).
3HaueHHS SKICHOTO TIOKa3HUKA [MIAXapaKTEPUCTUKU JOMIIIOK,
BU3Ha4YeHe 3a popmyioro (4.27), ctaHOBUTE p,,,=0,287866.

4.3.6 BHyTpilIHS SKICTh

CknaloBUMH BHYTPIIIHBOI SIKOCTI, BIAMNOBIAHO 10 Tabn. 4.6, €
HactynHl MeTpuku: MKC — Matpuug komnoHeHTHoro ckiagy ta MEIT —
MaTpULd €HEPreTUYHUX TOKA3HUKIB.

OckuTbKM 00MJBI 1II METPUKHM MarOTh OJHAKOBHMM BIUIMB Ha SIKICHI
MOKa3HUKU MPUPOJHOrO0 Ta3zy, TO BaroBl KOEQILIEHTH TaKOX OYyIyTh
OJIHAKOBUMH 1 CTAHOBUTUMYTh KOKeH 0,5 BUXOJA4U 3 YMOBH, 1I10:

2
> Wpap, =const=1. (4.28)

n=l
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SAKiCHUN TOKa3HUK XapaKTePUCTUKU BHyTpilIHS SKICTh BU3HAYAIOTh
3a (hopMyJIO0, HaBeAeHOO B [27]:

2
DPes = 2 (aBﬂn 'WBﬂn)e [0,1]. (429)

1€ d,,, — 3HAYEHHA AKICHUX IOKa3HUKIB IIiJIXapaKTEPUCTUK BHYTPIIIHBOI

skocti: MKC (p,,.=0,914113) 1 MEII ( p,,.;=0,504247), obuucieHux 3a
dbopmynamu (4.3) 1 (4.14), BianoBiAHO.

3HaueHHS AKICHOTO MOKAa3HUKA XapaKTepUCTUKKW BHYTpIlIHS SKICTB,
BU3HaueHe 3a popmyroro (4.29), ctaHoBUTH p,, =0,70918.

4.3.7 30BHIIIHS SIKICTH

CxkJ1aIoBUMU 30BHIIIHBOI SIKOCTI, BIAMOBIIHO /10 Ta0j. 4.7, € HACTyMHI1
meTpuku: MOII — marpuns ¢p13uyHux nokasHukis, MTP — maTpuiisi Touku
pocu, MJI — Marpuilsi JAOMIIIOK. 3HAYEHHS SKICHMX MOKa3HUKIB IIUX
MiIXapakTEePUCTUK, o0uncieHux 3a gopmynamu (4.18), (4.22) ta (4.27),

BIJINIOBIIHO, HaBeAeH1 B Ta0a. 4.33.

Tabmuus 4.33 — 3HaueHHS SKICHUX T[IOKa3HUKIB IM1IXapaKTEPUCTUK
30BHIIIHBOI SIKOCT1, B OAUHUYHOMY BUTJISII

Martpuusg gpi3uaHnx

Matpuus TOYKU pocu

Marpuiist JOMIIIOK

noka3zHukiB (M®II) (MTP) M)
pMCDﬂ pMTP pM}I
0,864257 0,725250 0,287866

HactynHuMm eranmoM € BH3HAY€HHS PIBHS 3HAYUMOCTI KOXHOI

N1XapaKTEPUCTUKHU 30BHIIIHBOI SKOCTI MPUPOAHOTO Ta3y 3a METOJUKOLO,

HaBeeHOoo B [30].

PiBHI 3HAUMMOCTI MIAXapaKTEPUCTUK 30BHIMIHBOI SKOCTI MPUPOIHOTO

razy BHU3HAUYaJMCs BUXOJSYM 3 TOTO, 110 HAWOUIBIIMI BIUIMB Ha SIKICTh

ra3zy MarTh HOro (pi3uyH1 MOKa3HUKH, Ta HaBeJEHI B Ta0m. 4.34.
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Tabmuus 4.34 — PiBHI 3HAUUMOCTI MIIXapaKTEPUCTUK 30BHIIIHBOT SKOCTI
PUPOJTHOTO razy

MOII MTP M/]

B C C

Martpuug piBHIB 3HAUMMOCT] SAKICHMX NMOKA3HUKIB IM1IXapaKTEPUCTHUK
30BHIIIHBOI SKOCTI MPUPOJHOrO Ta3y, 3allOBHEHA 3a METOJUKOIO SK Y
dbopmynax (4.9), (4.10), naBenena B Tad:. 4.35.

Tabmuus 4.35 — Marpuus piBHIB 3HAYUMOCTI  IMIJIXapaKTEPUCTUK
30BHIIIHBOI SIKOCT1 IPUPOJIHOTO Ta3y

o0’ektu m | M®IT | MTP MJI
00’ €KTH 1 B C C
MO®II B 1 2 2
MTP C 0 1 1
M C 0 1 1

Pe3ynbraT BU3HAUEHHS BaroBUX KOE(MIIIEHTIB MiAXapaKTEPUCTHUK
30BHIIIHBOI SKOCTI MPUPOAHOTO Ta3zy, OOYMCIEHI 3a METOAUKOI SIK Y
dbopmynax (4.11)-(4.13), HaBeneHi B Ta0:. 4.36.

Tabmuusa 4.36 — Pe3ynbTaTd BH3HAUYEHHS BaroBuUx KOe(DIIliE€HTIB
M1IXapaKTEPUCTUK 30BHIIITHBOI SIKOCTI MPUPOTHOTO a3y

00’exktu m | M®DII MTP MI[ nz IVn Waon i

00’€KTH 7 B C C
MOII B 1 2 2 5 13 0,619048
MTP C 0 1 1 2 4 0,190476
M/] C 0 1 1 2 4 0,190476

SAKicHUI MOKa3HUK 30BHIIIHBOI IKOCTI MIPUPOJIHOTO ra3y BU3HAYAIOTh
3a (hopMyJIO0, HaBeAeHOO B [27]:

3
D= 2 (a3ﬂn 'W3ﬂn)e[0>1]- (430)

n=
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I€ da,,, — 3HAYEHHs IIOKAa3HMKA 30BHIIIHLOI SKOCTI NPUPOJHOIO rasy:

M®II, MTP, M/I (nuB. Tab. 4.33).
3Ha4YeHHs SKICHOIO MOKAa3HUKA 30BHIIIHBOI SKOCTI MPUPOHOTO Trasy,
BU3HAYeHe 3a Gpopmyoro (4.30), cranoBUTh p,,=0,72799.

4.3 .8 KoMIJIeKCHUI TOKA3HUK IKOCTI

CKIIagoBUMH KOMIUIEKCHOTO ITIOKa3HHMKAa SIKOCTI, BIJIOBIAHO IO
Tabn. 4.8, € HACTyNHI xapakTepucTuku: B — BHyTpimHA skicTh Ta 35 —
30BHIIIHSA SIKICTbD.

OckuTbky OOMJIBI 111 XapaKTEPUCTUKU MalOTh OJIHAKOBHUM BIUJIUB Ha
AKICHI TOKa3HUKU MPUPOAHOTO a3y, TO BaroBi KOEQILIEHTH TaKOXK OYyTh
OJIHAKOBUMH 1 CTAHOBUTUMYTh KOkeH 0,5 BUXOISIYM 3 YMOBH, I10:

2
> Wy, =const=1. (4.31)

n=l

KommiekcHuid TMOKa3HMK SKOCTI BHU3HaudalTh 3a  (popmyrioro,
HaBeJICHOMO B [27]:

K, = % (@, - Wapy ) [0,1]. (4.32)

n€ a,, — 3HAYEHHA SKICHUX IIOKA3HMKIB XapaKTEPUCTUK sKocTi: Bl

(P =0,70918) 1 34 (p,,=0,72799), obuucnenux 3a gopmynamu (4.29) 1
(4.30), BigmoBigHO.

3Ha4YEHHsI KOMIUIEKCHOTO TTIOKa3HHUKa SKOCT1, BU3HaYEHE 3a (HOPMYII010
(4.32), cranoButh K,=0,7186=0,72.

3BeJieHl JaHl SKICHUX IOKa3HHMKIB MPUPOJHOTO Tra3y HaBEIEHI Ha
puc. 4.9, a Takox rpadiuHo 11 JaHi BigoOpaxeHi Ha puc. 4.10 y Burisai
«JIepeBa AKOCT1», TOO0YI0BAaHOTO 3a METOJMKOIO, HaBeIeHOO B [31].
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0,72
BA 351
0,71 0,73
MKC MEII Ma®II MTP MJT
0,91 0,50 0,86 0,73 0,29
i Cl '“',96 Hj _— ﬁj =l ta . X(‘
0,50 0,36 0,63 0,07
—>  C20,03
Hs I § y tv Ly Xm
—>  C30,01 0,54 0,98 0,82 0,09
—™ i-C4 0,00 W L, P Lyl  Xa
0,50 0,99 0,70
— u-C4 0,00
— meo-C5 0,00
— i-C50,00
— u-C50,00
—> C6+ 0,00
—> 020,00
—> N2 0,01
—* CO02 0,00

Pucynok 4.9 — 3BejieH1 JjaH1 SIKICHUX TTOKa3HUKIB TPUPOJTHOTO Ta3y
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Pucynok 4.10 — «JlepeBo SIKOCTi» IPUPOJTHOTO Ta3y

[IpencraBiieHHs SIKICHUX IMOKa3HMKIB MNPUPOAHOrO Ta3y y BHUIIISAIL
JepeBOIOIIOHOT CTPYKTYpH (UB. puc. 4.10) 103BOJIsI€ HATJISAIHO OLIHUTH
Il TOKa3HUKH 3 TOUYKHU 30PY 1X JTOCTATHOCTI.

Po3po0iiena MeTo10J10T1sl JaCTh 3MOTY 3/I1HMCHIOBAaTH OLIHKY SKICHUX
MOKa3HUKIB NPUPOJHOTO rasy, 10 MOCTAYAE€THCS B KOMYHAJIbHO-TTOOYTOBY
chepy, a TakKoX 3A1MCHIOBATH TOPIBHSAHHS SIKOCTI Ta3y Ha pI3HUX
MapuIpyTax MOCTa4aHHs 33 JOMOMOTOI0 KOMIUIEKCHUX MOKA3HUKIB SIKOCTI.

Takuit miAXiA J03BOJISIE TIOPIBHIOBATH HE TUIBKM E€HEPreTHYHI
napaMeTpHu ra3y, a KOMIUIEKCHO BCl HOTO SIKICHI TIOKa3HUKH.
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