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BCTYII

Ekosoriuni npoOjeMu CbOTOJICHHS MOB’SI3aHHI 31 3HAUHUM BIUIMBOM JIFOJJUHU Ha
exocepy, PO3B's3aHHS LUX MPOOJEM MOXIIMBE 3a JONOMOTOK MPUHLMIIB CTAI0ro
PO3BUTKY, BIOCKOHAJIECHHS €KOHOMIYHUX BIIHOCHH MK CyO’€KTaMW TOCHOJAPOBaHHS 1
BHUOOPY HAYKOBO OOIPYHTOBAHOI'O HAMpPIMKYy [UX 3MIH. 30€peKEHHs CTaOUIbHOCTI
KJIIMAaTUYHOI CHCTEMH PO3TTSAAECTHCS SIK OJHA 3 HAWBAKIMBIIIKAX MIOOATBHUX TPOOIIEM,
Kl TOCTaJIM MEpPe]l JKJACTBOM B OCTaHHI JECATUPIYYS. 3OUIBIICHHS KOHIIEHTpALll
MApHUKOBUX Ta3iB B aTMOCHEPI € OCHOBHOK MPUYHUHOIO, [0 MPU3BOAMTH J0 TNIOOATBHOI
3MIHM KJTIMary. 3a JAaHUMH METPOJIOTIYHUX CHOCTEPEXKEHb OCTAHHBOTO NEPIOAY, HA
TepuTOpii YKpaiHu, CepelHs piuHa Temmeparypa mepeBuirye Hopmy Ha 0,5-1,3°C,
30UTbLICHHS TEMIIEPATYPH MOB SI3yIOTh 13 30UIBIIEHHSM BHKWAIB MApHUKOBHX TIas3iB,
0coOmBO Bymienw. Jlicu Ta miCOBI HACAKCHHS PO3IMSAJAOTBCA K OOWH 13 3aXOM1B
3MEHIIEHHS! KOHIICHTPallli TAPHUKOBUX Ta3iB 1 30UTBIIEHHS BMICTY KHCHIO B aTMOcQepi.
Yepes ix BupyOyBaHHs B aTMOC(epi BiIOYBAETHCS 301IbIICHHS MTAPHUKOBUX Ta3iB Ha 20%.
B ymoBax 1HTEHCHBHOI 1HAyCTpiam3anii i ypOaHi3amli HaBKOJIMIIHBOTO CEPEAOBHINA, SIKI
XapaKTEPU3YIOThCd  HAJAMIPDHMM  BUKOPUCTAHHSIM  KHCHIO, BHHUKAE HEOOXIIHICTh
3a0e3neucHHsl OanaHcy CHOKMBAHHSA 1 MPOAYKYBAaHHS KHCHIO. [Ipu cranroBaHHI MajauB
JIOJMHA TPU3BOAUTE 0 HE3BOPOTHHX BTPAT KHUCHIO arMocdepu (3a 4Yac 1CHYBaHHS
JOJICTBA BTpaueHO mnpuoOiu3Ho 273 mupat O,). OmaHMM 13 MI€BMX 3aXOJIB IMIOJ0
NOJOJIaHHs BKa3aHoi nmpobdnemu € PamkoBa koHBeHLiss OOH npo 3miny knimary (PK3K
OOH), ska 3000B’s13y€ ii y4acHUKIB 1O PO3pPOOJICHHS, 3AIMCHEHHS Ta NEPIOAMYHOrO
NOHOBJIEHHS: ) HALIOHAIBHUX MPOrpaM 3anoOiraHHs 3MiH1 KIIIMATy OUISIXOM OOMEKEHHS
Ta CKOPOYCHHSI AHTPONOTE€HHUX BUKHIB MAPHUKOBHX Ta3iB, 3aXWUCTy W IiJABHILCHHS
SKOCTI MOTJIMHAYIB 1 HAKONMYYBayiB, O) HALIOHATBHUX MPOrpaM 3 aAcKBaTHOI azanTarii
1o 3minu knimary. Y Tlapwxi Hanpukiami 2015 p., mia yac nposeacuHs XXI Kondepenmii
Cropin PK3K OOH Ta ogunanusaroi 3yctpidi CtopiH KiOTCBKOro mpoOTOKONMY CKIAJACHO
HOBY Yrojy, sika nepeadayae 3a0€3MeUEHHs 3HWKCHHS BUKW/IB MApPHUKOBHUX Ta3lB Ta
3MEHIIEHHS MABUIICHHS Temneparypu nositps a0 2°C [2, 3, 5, 9-14, 18, 29].

PO3/ILT 1. EKOJIOTTYHE 3HAUEHHSA XBOHHUX JIICOBUX
HACAJI)KEHb YKPATHCBKUX KAPIIAT

JlicoBl HacaHKEHHsI BUKOHYIOTh 03A40pOoBUl (pyHKIT. BOHM OuUMIIytOTE MOBITPS BiX
nwiy 1 Ta3omnofiOHMX TOKCHKAHTIB, 30arayyroTh MOBITPSHE CEPEAOBULIE KUCHEM 1
HETaTWBHO 3aps/PKCHUMHU 10HAMH, MAKOTh AHTUMIKPOOHI Ta CTEPUJII3YyKOUYHM BIIACTHBOCTI,
BIUIMBAIOTh HA KOJIOOOIr BYTIJIELI0 B MPHPOJI, 30KPEMa 3aCBOKOIOTH Ta JOBIOCTPOKOBO
YTPUMYIOTH HOTO CIHOJIYKH.

JlicoBl Haca/uKeHHS BH3HAHO €()EKTHBHMMH HAaKONMHAYyBadyaMu (pe3epBaTaMu)
BYIJIEMIO, SIKI 3JaTHUMH MPUPOJHUM LIISAXOM 3MEHUIYBATH HOr0 KOHLICHTPALID B
atMoc@epi 1 JOBrOCTPOKOBO 3B SI3yBaTH MOr0 y IEPEBUHI Ta KOP1 CTOBOYPIB 1 TUJIOK ACPEB.

Ha k01000ir Byrnento BIjimBae BUKOPUCTAHHS JFOJMHOK OPraHIYHUX BHIIB MMAJUBA
(Hadra, ra3, Byruuis, Topd), B HACHIAOK YOro B arMOoCPEpy BHKUIAKOTHCS TIOKCHA
BYTJICIIIO 1 HOT0 KUTBKICTh MEPEBUIIYE KOMITEH caliiH1 (Oy(depH1) BIacTUBOCTI aTMochepu
(Giocdepu), WO NPU3BOAWUTH A0 3MIH KiaiMary. ['OMOBHMM pe3epByapoM O10JIOTIYHO
3B’S13aHOT0 BYIJICHIO € Jick (MicTaTh 10 S00 MIpA T), IO CTAHOBUTH /3 WOro 3amacy B






JIQHIIOTY TPHOX I'PyH OPraHi3MiB; MPOAYUEHTIB ((DITOMIAHKTOH) IO BJOBJIIOIOTH BYTJIEHb
y CKJaJl BYTJIEKHUCIIOrO razy mpud (POTOCUHTE31, KOHCYMEHTIB (300IJIAHKTOH, pUOW) —
NOTJIMHAKYI BYIVIEHb Y CKJIAQJlI OPraHIYHAX PEUOBMH, IO CKJIAJAOTH Tija MPOAYLICHTIB i
KOHCYMEHTIB OUTbLI HWKYMX NOPSAKIB, PEAYLEHTIB (MIKPOOPraHi3MH) MOBEPTAIOTh —
BYTJICIIb 3HOBY B K0j10001T. [IIBUAKICTE 000POTY BYIJIEKUCIOTO Ta3y ckiaaae 0am3bko 300
pokiB [5, 11, 14, 18].

Temneparypa 3¢MHOT MOBEPXHI 3aJI€KATH BIJI BMICTY B aTMocdepi BOASHOIO Tapy,
BYIJIEKACIIOTO Ta3y, O30HYy Ta IHIIMX aTrMOC(EPHUX Ta3iB, SKI JIETKO MNPOMYCKAKOThH
BUNPOMIHIOBaHHS COHIIS 1 TOCUTh €()EKTUBHO BIIOMBAIOTH 1H(PPAUYECPBOH1 XBUJI HA3a] HA
noBepxHtO 3emil. [IIBHAKI 3MIHM BMICTY BYIJIEKMCIIOTO razy B arMocC(epi, BHACIHIIOK
SKOTO BIAOYBAEThCS TaK 3BaHWM MApHUKOBUI eQekT (HarpiBaHHS aTMocQepu
1H(pauepBOHUM TNPOMIHHAM 3aBAskd BMicTy B Hiil CO;), MOXKe MNPU3BECTH JIO
neperpiBaHHsl 3¢MHOi MOBepxHI. 3HauHa yactuHa CO, yTBOPIOETHCS MPU BUBEP)KEHHI
ByJIKaH1B. OCHOBHMM JKEPEJIOM HAIXO/UKEHHS BYIJIEKMCIIOrO razy B armocdepy
BBKAETHCS CHAIIOBAHHS BUKONHOro manuBa Ta emicii CO, BHACHIAOK 3MIHU THITY
3€MJICKOPHCTYBaHHs. 3a MPOrHO3aMH HAYKOBLIB CEPEIHBOPIYHA TEMIEpaTypa armocdepu
10 2025 poky 3pocte y mopiBHsHHI 3 tanumu XIX cromitts Ha 1,5-2,0°C [5, 11, 14, 18].

VY mnpomeci CBOro PO3BUTKY JIICOBI HACa/LKEHHS (POPMYIOTH OpPraHiuyHy Macy,
BUKOHYIOUH TIPHA LBOMY Psil PYHKIIHA, cepe IKUX — HArPOMADKEHHS COHSIYHOT EHEPTii Ta
NPOOYKYBaHHS KUCHIO, SIK1 B1AOYBAKOTHCS BHACTIAOK (hoTOCHHTE3Y. [I[OpIYHO POCIMHHICTH
Olocdepu NpoayKye A0 55 MIPA. T KUCHIO. Y JIICOBOMY CEPEJOBHII BUAUICHHS KUCHIO B
atMoc(epy BIIOYBAETHCS FOJJOBHUM YHHOM Y SIPYCl KPOH, A€ 30CEPEAKEHA OCHOBHA Maca
3enaeHoro auctd [5, 11, 18, 20].

B ymoBax iHTEHCHMBHOI I1HAycTplami3amli #W ypOaHizamili HaBKOJUIIHBOTO
CEPEIOBMINA, SIKI XapaKTEPU3YKOThCSA HAAMIPHAM BUKOPHUCTAHHSM KWCHIO, BUHHMKAE
HEOOX1AHICTh 3a0e3nedcHHs OajaHCy CHOXKHBAHHS 1 MPOAYKYBAaHHsS KHCHIO. [lpum
CHAIIOBAHHI MaJUB JIFOJMHA MPU3BOAWTE 10 HE3BOPOTHUX BTPAT KUCHIO atMochepu (3a
4ac ICHYBaHHS JIFOJCTBA BTpaueHO mpuodam3Ho 273 mapa. T O,) [5, 11, 18, 20].

OTxe, JIICOBI HACa/DKEHHS, MAKOTh BAaroMe 3HAYEHHs y cradumisamii KiiMmary Ha
NJIAHETI, TOMY HEOOXIJTHUM 3aJIMINAEThCS ICTalbHE BHBUCHHS BYIJICLENOMIMHAIBHOI Ta
KHCHEMPOYKTUBHOI 3AATHOCT1 IEPEBHUX POCIIHH.

PO3ALI 2. METOJAUKA ITPOBEAEHHA NOCI/KEHDb

3a OCHOBY HAYKOBUX JIOCIIIIKEHb BUKOPUCTAHO:

1) exonoeiuni memoou — OUIHIOBaHHS BIUIMBY Aa0lOTMYHHMX TMOKA3HUKIB
(Temmeparypa, BOJOTICTh, OMaau) Ta OIOTMYHMX (€HTOMOILUKIJIHWKH) HAa Cy4acHWi CTaH
XBOMHHMX JIICOBUX HACAHKCHb,

2) zicienuyo-marxcayitivi METOIM — OIIHKA OIOMETPUYHMX [MOKA3HUKIB JCPEB
(BUCOTA, T1aMETP, BIK),

3) cmamucmuyni mMemoou — BCTAHOBIEHHS (YHKIIOHATBHUX 3aJICHKHOCTEH MiX
PI3HUMM YMHHUKAMH Ta TMPOLECAMH HA OCHOBlI  Mare€MaTHKO-CTATHUCTUYHOIO,
PO3PaxyHKOBO-TIOPIBHSJIBHOTO METO/IIB aHAMI3Y.

[Ipyn nnaHyBaHHI €KCOEPHUMEHTY BHKOPUCTAHO METOAMKY HAYKOBUX JOCIIIKEHb,
dka OaszyeTbCcsl Ha 300pl MOCHIKYBAHOTO Marepiany, WOro CTaTUCTUYHIA o0poOumi 3
BUKOPHUCTAHHSM CEPENHbOAPU(PMETHUYHUX BEIWYMH, TA HA METOJAX aHATI3Y 1 CHHTESY.
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[TonboBuii 301p Marepialy BKJIFOUAB B c€0€ TAKCALIKD MOACIBHUX IEPEB 1 00POOKY
JochaiiHOro Mmarepiany. KamepanbHe onpantoBaHHs 310paHUX EMINIPUYHHAX JAHUX
3MIMCHEHO 3a  JOMOMOTOK  CHCTEMAaTu3ailli, JIICIBHMYO-TAKCALIMHUX  METOIB,
MaTEMaTUYHOTO MOJCTIOBAHHS, O10METPUYHUX MOKA3HUKIB, MOJEIIOBAHHS 3AJICKHOCTEH
MK TaKCAlHHMMH BEJIMYMHAMM Ta TMOKa3HHKaMH (PITOMAcH MOJACIbHUX JEPEB
HACA/KEHHI.

Bukopuctano BHOIPKOBI METOAM OTPUMAHHS XAPAKTCPUCTHKH CYKYMHOCTI MO i
YaCTHHAX. 34 JAaHWUM JCKUIBKOX MOJEJBHUX JACPEB XapPaKTEPHU3YBAJIM CYKYIHICTH YCIX
JepeB Ha MPOOHIA MIIONN, a 3a JAHUMH PAay NPOOHUX IUIOM[ — XApaKTEpPU3yBalld
CYKYITHICTb OJTHOPITHUX HacamKeHb [17].

Y [OCHIKEHH] BHKOPUCTAHO KOMIUIEKCHMHA MIAX1JA, IO Mepeadadae MOe€THAHHS
CTEPEOMETPUYHOTO 1 PErPECIHHOIO METO/IB 13 3aCTOCYBAHHIM MEPEBITHUX KOCPIIIEHTIB
Ta MOro cyMimeHHsM 3 OaHkamu JicoBnopsaHoi iHpopmarii. [logiOuuii MeTon y cBoix
JOCTIKEHHAX BUKOPUCTOBYIOTH [.A. Tarommpaze, ['.C. [zeOumBum, I[1. 1. Jlakuna,
B. A. Yconsies, D. B. Botkin, L. G. Simpson, H. A. 1. Madgwick, T. Satto ta in. [6, 7, 10,
15-17, 20-27, 30-46].

diTomacy cToBOYPIB PI3HUX JICOBHX MOP1A BU3HAYAIH 3a (POPMYJIOH):

M=V X Dpus (2.1)

JI€ Ppas — OA3NCHA IITBHICTS (paKIlii BiToMacw, Kr-M'; m — Maca 3paska (paxiii
(iToMacu B aOCOMIOTHO CyXOMY CTaHi, KT, }/ — 00’eM cTOBOypa 3pa3ka B 3aJICKHOCTI BIJ
JlameTpa Ta BUCOTH, M.

Basuchy niuibHicTh ppakuii pitomacu (pp,s;) BAKOPUCTOBYBAIM 3a OMyOI1KOBAHUMU
JaHUMH Takux aBTOpiB, sk O. 1. [lomybospinos (1976), 1. I1. Jlakupga [19, 28].

O0’eM KOpH, JCPEBUHM BU3HAYAJW 34 HOPMATHBHO-IOBIIKOBUMH TaOJUISIMU
(Kammop, CtpounHceknii; 2013) [24].

JIsi BCTAHOBIIEHHST (PITOMACK KPOHW COCHU 3BMYAHOI BUKOPUCTAHO PIBHSHHS, SKE
3anponoHyBaB A. C. ATKIH:

P,,.=8379+0,087xP, . (2.2)

1€ Prpomn — PITOMACA KPOHHU, KT, Peropsypa — P1TOMACA CTOBOYPA, K.

diTomMacy KpOH SUIMHHA €BPONEHCHKOI Ta suMli OU10i BCTAHOBIIIOBAIMA 34
«HopmatuBaMu OIIIHKKA KOMITOHEHTIB HAJI3€MHOI (PITOMAcH JECPEBOCTAHIB TOJIOBHUX
J1COTBIpHUX mopix Ykpainu» (Jlakuna ta iH., 2013).

Otpumani JaHl OynM ampOKCUMOBAHI E€MMIPAUYHMM PIBHSHHSAM MHOKHHHOT
CTATUCTUYHOI ajloMeTpii [8, 15], sike onmucye 3aJIe’KHOCTI KOMITIOHEHTIB (PITOMAcH JiepeBra
BiJl 1Or0 MOPPOMETPHYHMX NMOKA3HHUKIB (BUCOTA, T1AMETP):

YV=a, X" - X52..xX" (2.3)
J€ dy, dj, d; — KOHCTAHTH, BIJIOMI B €KOHOMeTpli sk moxigHa (yHkmii KoOOa-
Hyrnaca; x;, x; X, — MOp(OMETpPUYHI MOKA3HUKHU JIEPEBA, Y HAIIOMY BHUMAIKy X; —
JaMETP, CM;, X, — BUCOTA, M.
3araneHy (piTOMACy ACpEBa BUZHAYAIN 3a PIBHSHHSIM:
M, =m, +m, (2.4)
ne  Mj — 3araneHa Qitomaca (paxiuii nepesa, Kr; my — (iromaca croBOypa y
KOP1, KT, 1y, — PiTOMaca KpoHH.



diToMacy HacajpKeHHs (Txra) BU3HAYANM SK (iTOMAcy BCiX JepeB y HAacaLKEHHI
HAa OJUHUIII TUTOLI.
KonBepciitHi koedilieHTH BU3Havanu 3a piBHIHHIM O. Onypi [35]:

R, = M _ x4t (2.5)
M 2

ne; Ry — KOHBepCiliHMIA KoedillieHT, T*M’; M; — diromaca mneBHOI (paxuii
JIEPeBOCTaHy, TTa; M — 3amac JIepeBHHH y KOpi, M xTa ' a, b — mocTiiiHi koedilieHTH
perpecii; A — BIK HaCa/PKCHHSI, POKH.

BusHaueHHs 3anacy eyeneylo COCHH 3BUYAWHOI, MOJSATAIO Y BHBYCHI KUIBKICTh
BYIJICIIO, 110 3HAXOJUTHCA B JIICOBIA €KOCUCTEMI B Oy/ab-sIKWA OKPEMUHA MOMEHT 4acy.
Bumiproerbes B TOHaX BYTJIELIO TA MOXIAHUX Bl HUX OJAMHUALSX.

Yactka Byrnemo y ¢itomaci B aOCOMOTHO cyxomy, 3a Meroaukor [PCC
(Intergovernmental Panel on Climate Change, 2015), cranoButs 50% ¢itomacu (pakiiii B
abcontoTHO cyxomy craHi. G. Matthews (1993) 3anponoHyBaB afisi XBOi Ta JUCTS
BUKOPUCTOBYBATH 4acTKy 45% [41].

OniHka KHCHENPOAYKTUBHOCTI B JIICOHACAIDKEHHSIX 3MIMCHEHA 32 METOAMKORO
L. A. Jlienm [20, 21], sskuii HA OCHOBI PIBHSAHHS (POTOCHHTE3Y PO3POOMB METOI BUBHAYEHHS
KMCHETBIPHOI 3IaTHOCTI ACPEBHOIO SAPYCY JICOBOr0 (PITOLEHO3Y. 3riIHO 13 PO3POOJEHOIO
METOANKOIO, 3a KUIBKICHAM Ta XIMIYHUM CKJIaJ0M JEPEBHOI (iTomMack B aOCOJIFOTHO
CYXOMY CTaHl BH3HAYa€ThCs OOCAT KHCHIO, SIKM MPOAYKYIOThH JIICOBI HACa/LKCHHS 3a
NEBHUI MPOMIKOK Hacy.

3a i€ METOAMKOIO JO yBaru He Oeperhesi (pitomaca XBOi, OCKUTbKM BUIUICHHMA
npu ii (OpMyBaHHI KHCEHb MOBHICTIO BTPAYAETBCS HA PO3KIANAHHS IICIS ONaay.
KucHeTBIpHICTh y Mpolieci aKkyMyjitoBaHHsL 1 T aOCOIFOTHO CYyXO1 PEYOBUHU PI3HUX BH/IIB
aepeBHuX nopia, 3a wmeroaukoro . M. Jliemm, pocarae 1,41, TOoMy KOe(MIIlEHT
KHCHEMPOIYKTUBHOCTI MPUIAHATO 32 1,4.

JIsisi BCTQHOBJICHHS KJIIMATOCTAOLII3YI0UO0i 3/1aTHOCTI, 301p MOCIIHOIO Marepiany
npoBoaMBCs B AepkaBHux mianpuemcrax (JI1): Konomwuiiceke micoBe rocrnoaapcTBo
(JII'), IBano-®pankiBcbke JII',  Hporooumubkuit  JII, CrapocamOipceke JIMI,
Cropoxxunenubknii  pepkiicrocn, CJIAIT  «CTOpOKMHEUBKHA — AEPKCOELUTICTOCID,
I'madonekuit aepxkcnewicrocn AIIK, Yepnisenpkuii JII', Buroaceke JII', KinmaHncbkuii
mic AlIK, «BemukoGepesnsHebke JII», «Bepxuporipeceke JII», «TypkiBebke JII'y,
«CnaBcbke JII», «Ckomiebke JII», «Bwknauipkuii  aepskenengiicrocn  AITKy,
«bopunceke JII», «BunorpaaiBceke JII'y, «JloBxkaHcbkuit microcn», «TsuiBcbke JIIy,
«Xycreeke JIAI», «bpycrypsHcbke JIMI'y, «IpmaBcbkuii microcny, «MOpPKSHCBKE
JIMI™y, «Muxripeske JII» (noparoxu A, b, B).

TumuacoBi mpoOHI TIONT 3aKIajaid Y XBOWHHUX HAcAKEHHX 3riiHo COY 02.02—
37-476:2006 «ITpo6Hi mmowi gicoBnopsiaHi. MeTon 3aKinasanHsD.






























(Pinus sylvestris L.), snaui 01101 (Abies alba Mill.), snuau eBponeiicekoi (Picea abies (L.)
H. Karst) (Ta6n. 4.1-4.3).

Taonuusa 4.1

Kopensimiiina MaTpuns napHux Koe(pimieHTIB COCHOBHX HACATKEHD Y

IlepeakapnarcbKoOMYy JIiCOroCnoaapcbKOMY OKPYIy
.. | Cepenns
. . Cepenns CgpenHln diTomaca erenHﬂ erenHﬂ
ITokazHuku Bik, pokiB miaMerp, ¢diTomaca | ¢iTomaca
BUCOTA, M IEPEBUHU,
cM r KOpH, KI' | KpPOHH, KI
Bix, pokis 1,00 - - - - -
Cepenns Bucora, M 0,815 1,00 - - - -
CepenHiii miameTp, cM 0,813 0,813 1,00 - - -
Cepenua itomaca 0,803 0,807 0,982 1,00 - -
J€PEBUHMU, KT
Cepennn diTomaca 0,798 0,809 0,983 0,999 1,00 -
KOpH, KT
Cepenn diTomaca 0,803 0,807 0,982 0,999 0,999 1,00
KPOHH, KT

3riiHo 3 KOpensuiiHow matpuieto (Tadbn. 4.1) MK BHCOTOK Ta KOMIOHECHTAMH
(piTOMacH COCHOBHX HACaKEHb JIEPEBA € JOCTATHBO BUCOKUM (0,798-0,999).

Mix TakcamiiHUMM TOKa3HUKaMKA Ta NOQPPAKIIAHOK (PITOMACOK SITMHOBUX
Haca/KeHb (Tabn. 4.2) TakoK CHOCTEPIracThCs TICHUHA KOPEJSILIHHHMIA B3a€EMO3B'SI30K
(0,817-0,997).

Ta0oauus 4.2
Kopeasiniiina MmaTpuus napHux KOe(Qini€eHTIB SVIHHOBUX HACAKEHD Y
IlepenkapnarcbKoOMYy JicOrocnoiapcbKOMy OKpyry

. Cepenns
) ) Cepenns CgpenHlH ¢piTomaca erenHﬂ CepeHHﬂ
ITokazHuku Bik, pokiB aiamerp, ¢diTomaca | iTomaca
BUCOTa, M ACPEBUHM,
cM o KOpH, KT KPOHH, KT
Bik, pokiB 1,00 - N — _ _
CepenHst BUCOTA, M 0,855 1,00 - - — —
Cepenniii niamerp, 0.817 0.822 1,00 _ _ -
cM
Cepenns piTomaca 0.876 0.857 0,971 1,00 _ -
JIePEBUHU, KT
Cepennst ditomaca 0,867 0,874 0,973 0,997 1,00 -
KOpH, KT
Cepenust pitomaca 0,824 0,795 0,989 0,985 0,982 1,00
KPOHH, KI

Crnocrepiraerbcs TICHMHA B3a€EMO3B'I30K  MDK BCIMA TOKA3HUKAMH IMAPHUX
KOe(DILIE€HTIB AJIs STMLECBUX AEPEBOCTAHIB 3a3HAYEHHUX Y TA0I. 4.3.

18



Taonuua 4.3

Kopeasiniiina MaTpuus napHux KoedinieHTIiB SIHIEBUX HACATKEHb Y
IlepeakapnarcbKoMy J1iCOrocnoIapcbKOMy OKpyry

. Cepenns
. : Cepennst Cepenmiii ditromaca Cepens Cepenita
ITokazHuku Bik, pokiB mamerp, ¢diTomaca | iTomaca
BUCOTA, M IePEBUHU,
CcM <r KOpH, KT KPOHH, KT
Bik, pokiB 1,00 - - - - _
CepenHs BUCOTA, M 0,875 1,00 - - - -
CepenHiii miametp, 0,950 0.891 1,00 _ _ _
cM
Cepenns piTomaca 0,959 0.866 0,984 1,00 _ _
JIePEBUHU, KT
Cepenns ditomaca | ) g4 0,871 0,983 0,999 1,00 -
KOpH, KT
Cepenns piTomaca 0,951 0.943 0,991 0,973 0,974 1,00
KPOHH, KI

JIist ofiepskaHHsl CTEMEHEBOI 3aJIEKHOCTI MIXK JIIaMETPOM, BUCOTOKO Ta (PITOMACOIO
nepeBunu (Tadm. 4.4) 1 Kopyu COCHOBUX HacaKEHb (Tab. 4.5) B aOCOIIOTHO CYXOMY CTaHi,
jorapu(pMyeMO 3a3HAUYECHI MOKA3HUKK Y AOAATKY A 1 3a JOMOMOrOI0 MPOrpamMH MakeTy
aHam3y JaHux Microsoft Excel mpoBOIMMO perpeciiiHuii Ta AUCTIEPCHUIA aHaAMI3.

Taoauus 4.4
Iloxa3Huku perpeciiiHOT CTATHCTUKH TA TUCTIEPCHOT0 AHAJII3Y JePeBHHH COCHU
3BHYAHHOL
Pezpeciiina cmamucmuxa
MuoxuHHUN R 0,999
Koegimenr 0,999
nerepmiHanii R
Hopmosaruii R’ 0,999
CrannaprtHa 0,003
MOMIJTKA
CnocrepexeHHs 23
Jucnepcitinuii anaiiz
(Ki/zbalgcmb 85 (eyma MS 3HQYU-
Hoxasnuxu cmvnenie K6aopamie (oyinka F vicm
yne gioxunens)  ouchepcii)
80J1i)
Perpecist 2 1,99 0,998522 954882 1,6x10°%
3anumok 20 0,000209 1,0x10°
Pazom 22 1,997254
Toxasmux Koeghi-  cmanoapmmna cmcm;uc— P- HUICHE 8epxXHE
yienmu HOMUIKA ka 3HAUEHHS 95% 95%
Inl0@y) -1,63 0,01 -161,40 0,00 -1,65 -1,61
MePEeTUH
MiunvBa X; 1,93 0,01 178,27 0,00 1,90 1,95
MiunvBa X2 0,91 0,01 65,65 0,00 0,88 0,94
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[ToBepTaeMo 10 MOYATKOBOI (PYHKIIT TOKA3HUK Y, Ta OJCPKYEMO:

In10(—1,63) = 0,02

3rigHo 3 pyHkuiero Kob66a-/lyriaca cteneHeBe piBHIHHS OyJe MaTH BATJISIL

y = 0,02 x x;7% x x371° (4.1)

Je y — cepeaHs (Qitomaca JEPEBHHHU, K, X; — JIaMETP ACPEBA, CM; X, — BHCOTA
JEpEBA, M.

Omxe, 30ubIIEHHS naiameTpy aepeBa Ha 1,92 % 1 Bucotm Ha 0,910 %, mae
0e3nmocepe/IHii BINTUB Ha 30UTBIIEHHS (PITOMACH ACPEBA.

Bemwumaa R’ (Mipa BH3HAYeHOCTi), SKa XapaKTEPHU3ye SKiCTh OTPHMAHOTO
PErPECIHHOTO PIBHSHHS 1 BUPAKAETHCS CTYNEHEM BIJNOBITHOCTI MK BUXIJTHUMH JTaHUMH
i perpeciiiHor0 MOAEIIO (PO3PaXyHKOBUMHM JaHUMM). Y HAOMy NOPHUKIAAl Mipa
BA3HAYEHOCTI JOPIBHIOE 0,999, 110 rOBOPUTH MPO JOCTATHIO ATPOKCHMALIKD OTPUMAHOTO
CTENECHEBOIO PIBHSHHS 3 BUXIAHUMH MMOKA3HUKAMHM.

MHOXHUHHUH R — KOE(ILi€EHT MHOXKUHHOI KOPEJALIi BU3HAYAE CTYIIHb 3aJIEKHOCTI
HE3AJIEKHAX 3MIHHUX (X) 1 3QJIEKHOK0 3MIHHOKO (), B HAIIOMY BUMNAJAKY BiH € JOCTaTHBO
BHCOKUM 1 AopiBHIOE 0,999.

3riIHO 3 AMCIICPCHUM AHAJI30M, PIBHSHHS € 3HA4yIlIMM Ha 5 % PiBHI, TOMY ILIO
suayywicmo F € MeHme Hix 0,05.

OTxe, OJep)KaHE PIBHSHHS MOYKHA BHKOPUCTOBYBATH Y MOJAIBIIMX HAYKOBUX
JOCIIUKEHHSX.

HactynauM HammM Kpokom OyJio po3pOo0MTH PIBHSIHHS 3AJIEKHOCTI MK T1aMETPOM,
BHCOTOIO Ta (PITOMACOK0 KOPH COCHOBMX HACAKEHb. AHAJI3 MOKA3HUKIB MPEICTABICHO Y
Tadmn. 4.5.

Ta0oauus 4.5
Toka3HuKN perpeciiHol CTATHCTHKY TA JUCTICPCHOTO AHAJTIBY KOPU COCHH 3BIYAITHOT

Pezpecitina cmamucmuxa

MuoxuHHUN K 0,999
Koegimenr 0,998

nerepmiHanii R

Hopmopanuii R’ 0,998

CrannaprtHa 0.01
TMOMUJIKA ’
CnocrepexeHHs 23
Jlucnepciiinuit anainiz
. df. SS (cyma MS
(Kinvricms . : 3nayu-
Hoxaznuxu cmvnenie K6aopamie (oyinka F vicm
;; 1) gioxunens)  ouchepcii)
Perpecist 2 1,74 0,87 7739,2 1,3x10 %
3aJIHIIOK 20 2,3x107° 1,1x10°*
Pazom 22 1,74
Toxasmux Koeghi-  cmanoapmmna cmcm-mc P- HUJICHE 8epxXHE
KAzt yienmu HOMUIKA K " 3nauenus 95% 95%
e Inl0@y) -2,42 0,03 -73,1 0,00 -2,49 -2,35
Minnusa X; 1,81 0,04 51,0 0,00 1,73 1,88
Minnusa X2 0,84 0,05 18,4 0,00 0,74 0,93
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[ToBepTaeMo 10 MOYATKOBOI (PYHKIIT TOKA3HUK Y, Ta OJCPKYEMO:

In10(—2,42) = 0,004

3rigHo 3 pyHkuiero Kob66a-/lyriaca cteneHeBe piBHIHHS OyJe MaTH BATJISIL

y = 0,004 x x;7°" x x3%%° (4.2)

1€ y — cepeans pitomaca KOpH, KT, X; — JlaMeTp ACPEBA, CM; X, — BUCOTA JIEPEBA, M.

Koedimienr nerepminauii R’ € noctatHeo BucokuM 0,998, mo BKasye Ha
BIPOTIOHICTh piBHsHHS. KopenmsuwiiiHuii 3B'S30K (MHOKMHHMA K) MDK NOKa3HUKaMU
Brucokuii 0,999. JlucnepciiiHnii aHami3 BKa3aB, 10 PIBHSIHHS € 3HAYyIIMM Ha 5% piBHI,
suayywicmo F' € MeHme Hix 0,05.

AHQJIOTYHAM AHAMI30M OJCP)KaHI PIBHSHHS JJIs SUIMHW €BPOMNEHCHKOI Ta sUIUL
011101

(iTOMaca AepeBUHM SUIMHU eBponeiicekoi: y = 0,02 X x11’92 X xg'ggg.R220,996 (4.3),

¢iTomaca kopu suMHU €Bporneichkoi: y = 0,005 X x11’58 X xg'ggl R?=0,992 (4.4),

(ditomaca aepeBuHH sl Outoi: y = 0,02 X x12’05 X x§’825 R*=0,999 (4.5),
(diTomaca kopu suii 6110i; y = 0,008 X x11’79 X x§’655 R?=0,998 (4.6).

OnepskaHi MaTeMaTU4H1 PIBHSHHS HA3¢MHOI (JITOMACH COCHHU, SJTMHU 1 SUTULLL, JAJIH
3MOTY JUIS MOIIYKY AHATITUYHUX 3aJICKHOCTEH 3MIHM KOHBEPCIMHHUX KOE()IIIEHTIB 3a
dopmynor 2.5. [Nomyk KoHBepCiHMX KOE€(II€HTIB (pakiii (itomacu 3a1HCHIOBABCS
METOJIOM PErpeciiiHOl CTATUCTHKY Ta JUCIIEPCHOTO aHATI3Y.

[TocTiitHi KOedillieHTH PIBHIHHS HaBEIEHO y Ta0n. 4.6.

Taoauus 4.6

YucsioBi 3HaAYeHHs KoedimieHTIB perpecii ppakuiii piromacu XBOHUX AepeB y

IlepenkapnarcbKOMY J1iCOrocnoIapcbKOMy OKpPyry

JlepeBHa nopona : Ppaxuii Snanenns koediuientis Koe(biL.liEHT...
¢iTomacu, Kr p b neTepMiHaLii
IepeBHHA 0,348 0,021 0,802
CocHa Kopa 0,061 -0,155 0,808
KpOHa 0,605 -0,606 0,633
IepeBHHA 0,291 0,022 0,701
Snuna Kopa 0,068 -0,252 0,721
KpPOHa 42.6 -1,59 0,765
IepeBHHA 0,329 0,022 0,739
Snuns Kopa 0,102 -0,252 0,754
KpOHa 237 -1,33 0,893

AHaNI3yl04d EMITIPUYHI PIBHSAHHS MO>KHA CTBEPIKYBATH MPO 1CTOTHHN BILJIMB
KOKHOTO BBEJCHOIO (PAaKTOpy Ha Ppe3yJbTaTUBHY O3HAKY. 3HAYCHHS KOE(IIIEHTIB
JETEPMIHAIlT IUX MOKA3HUKIB MOSICHIOKTH 63—89% MIHJIMBOCTI JOCIKYBAaHUX O3HAK.

Hactynnum kpokom Oysio po3poOUTH KOHBEPCIHHI KOSPIIIEHTH Il BCTAHOBJICHHS
BYTJIEUENOMIMHATIBHOI TA KUCHENPOAYKTUBHOI 31aTHOCTI XBOMHMX epeB (Tadin. 4.7, 4.8).

Yacrtka Byrienio y ¢irodpakiiisx B aDCONOTHO CyXOMY, CTAaHOBUTH 50% y (iTomaci
xBOi —45%.
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Taoauus 4.7
Yucs0Bi 3Ha4eHHs Koe(dilieHTIB perpecii ByrijienenorJinHaJbHOT 31aTHOCTI
XxBoiiHHX aepeB y IlepenkapnarcbKoMy JICOrOCnoOAaPCbKOMY OKPYIY

dpakigi 3HaueHHs1 KoeillieHTIB Koeodimient

Jlepesna nopona (1)iTOII?/IaC];I/I, KT a i b neTeg)MLiIHauil'
IepeBHHA 0,174 0,021 0,802
Cocna Kopa 0,031 -0,155 0,808
KpOHa 0,303 -0,606 0,633
IepeBHHA 0,146 0,022 0,701
Snuna Kopa 0,034 -0,252 0,721
KpOHA 21,3 -1,59 0,765
IepeBHHA 0,165 0,022 0,739
Snuns Kopa 0,051 -0,252 0,754
KpOHa 11,8 -1,33 0,893

OniHka KHCHENPOAYKTUBHOCTI B JIICOHACAIDKEHHSIX 3MIMCHEHA 32 METOAMKORO
[ A. Jlienn. 3a wi€r0 METOAMKOK A0 yBarm He OepeThes (iTomMaca XBOi, OCKUIBKH
BUJUICHAA TpH ii (OpMyBaHHI KHUCEHb MOBHICTK) BTPAYa€ThCS HA PO3KIATAHHS MICISA
onajy.
Ta0oauus 4.8
Yucsi0Bi 3HAYECHHS KOeILIEHTIB perpecii KHCHeNPOAYKTHBHOT 34aTHOCTI
XBOiiHHX epeB Y IlepeakapnaTcbKoMy JiCOrocnogapcLKOMy OKpPYry

JlepeBHa nopona Dparuii IZI)FITOMaCH’ 3HaZeHHﬂ KoeqnmzHTlB Koeodiuient nerepminarii

JepeBUHA 0,365 0,021 0,802

Cocna Kopa 0,064 -0,155 0,808
KpOHa 0,635 -0,606 0,633

JepeBUHA 0,306 0,022 0,701

Anuna Kopa 0,071 -0,252 0,721
KpOHa 44,7 -1,59 0,765

JepeBUHA 0,345 0,022 0,739

Anmuus Kopa 0,107 -0,252 0,754
KpOHa 24,9 -1,33 0,893

KoedimieHT nerepminamii oAepaHMX EMIIPUYHUX PiBHSAHb 63-89% BKazye Ha
ICTOTHUH BIUIMB KO’KHOTO HABEIEHOTO (haKTOpa HA PE3YJIbTATUBHY O3HAKY.

4.2. MoneqoBaHHsl  BYIJICHENOIJIMHAJBHOI Ta  KHCHETBIPHOT 3JaTHOCTI
XBOHUX AepeBHUX NOPix y I'ipCbKOKapnaTCcbKOMY JiCOroCnoaapcbKoOMy OKpyry

JUJ1sl BCTAHOBJICHHS KOPESAIIAHAX B3aEMO3B” I3K1B MK TaKCALIIHHUMU OKA3HUKAMHA
Ta  (iromacorw  pi3HMX  (Qpakmii  XBOWHMX ~ AepeB [ 1pChKOKapnaTChbKOMY
JICOTOCMOAAPCHKOMY OKPYTY 3aCTOCOBAaHO NAKET aHaizy JaHux Microsoft Excel 1
noOyI0BaHO KOPEIISILIiHI MAaTPHILI JUTsl XBOMHHUX AepeBHUX mopix (Tadn. 4.9-4.11).
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Taonuusa 4.9

Kopeasiniiina MaTpuus napHux KOeQini€eHTIB COCHOBUX HACATKEHb Y
I'ipcbKOKAapNaTChbKOMY JIICOTOCIOAAPCHKOMY OKPYIY

.. | Cepenns
. . Cepenns CgpenHln ¢iTomaca erenHﬂ erenHﬂ
ITokazHnuku Bik, pokiB miaMerp, ¢diTomaca | ¢iTomaca
BUCOTA, M JIEPEBUHU,
cM «r KOpH, KI' | KPOHH, KI
Bik, pokis 1,00 - - - - -
Cepenns Bucora, M 0,797 1,00 - - - -
CepenHiii miameTp, cM 0,837 0,809 1,00 - - -
Cepenua itomaca 0,907 0,888 0,971 1,00 - -
JN€PEBUHU, KT
Cepenns pitomaca 0,882 0,908 0,970 0,997 1,00 -
KOpH, KT
Cepenni itomaca 0,905 0,889 0,971 0,999 0,997 1,00
KPOHH, KT

Pesynbratu ananizy cBi4aTh, M0 MK (PITOMACOK) Ta TAKCAIHHUMU MOKA3HUKAMU
COCHOBMX HACaHPKEHb CIIOCTEPITA€ThCs BUCOKA KopensLiiiHa 3anexHicTh (0,797-0,999).

Taoauus 4.10
Kopeasiniiina MmaTpuus napHux Koe(Qini€eHTIB SVIHHOBUX HACAKEHD Y
I'ipcbKOKAapNaTChbKOMY JICOTOCIOAAPCHKOMY OKPYIY

. Cepenns
) . Cepenns CgpenHln diTomaca erenHﬂ erenHﬂ
ITokazuuku Bik, pokiB aiamerp, ¢diTomaca | diTomaca
BUCOTA, M J€PEBUHU,
cM r KOpH, KT KPOHH, KT
Bik, pokis 1,00 — — - - -
Cepenns Bucora, M 0,874 1,00 - - - -
Cepeniit miavetp, | g g0 0,980 1,00 - - -
CM
Cepenia itomaca 0,695 0,613 0,463 1,00 - -
N€PEBUHU, KT
Cepenns ditomaca 0,825 0,959 0,962 0,510 1,00 -
KOpH, KT
Cepenni itomaca 0,804 0,858 0,867 0,399 0,767 1,00
KPOHH, KT
3rifH0O 3 OJEPKaHUMHU TApPHUMU  KOe(]illiEHTaMW  SUJIMHOBHX  HACA/KEHBb

CIOCTEPITAEThCA CEPEHS KOPEJdliifHa 3aJIe)KHICTh MK  (PITOMACO0 JEPEBUHU W
TakcaliiiHUMHU okazHukamH (Tabm. 4.10).

23



Taomuusa 4.11

Kopeasiniiina MaTpuus NapHUX KOePiLi€HTIB SUTMIEBUX HACAIKEHb Yy
I'ipcbKOKAapNaTCHbKOMY JIICOTOCIOAAPCHKOMY OKPYTY

. Cepenns
. . Cepenns CgpenHln diTomaca erenHﬂ erenHﬂ
ITokazHuku Bik, pokiB mamerp, ¢diTomaca | iTomaca
BHCOTa, M JIEPEBUHH,
cM r KOpH, KT KPOHH, KT
Bik, pokis 1,00 - - - - -
Cepenns Bucora, M 0,883 1,00 - - - -
Cepeniit miavetp, | g g5y 0,908 1,00 - - -
CM
Cepenua itomaca 0,879 0,931 0,967 1,00 - -
JNEPEBUHU, KT
Cepenns pitomaca 0,879 0,939 0,960 0,998 1,00 -
KOpH, KT
Cepenni itomaca 0,885 0,964 0,987 0,976 0,975 1,00
KPOHH, KT

OpepxaHl MOKa3HWKHM, WOI0 3a3HAYeHl B KopensuidHid wmarpumi Tadn. 4.11,
BKa3ylOTh, 10 MK BHCOTOK Ta KOMIOHEHTaMH (PITOMACH CHOCTEPITaEThCsl 3HAYHA
KopessuiiHa 3anexxHictb (0,854-0,998).

OTxe, pe3ynbTaTH KOPEISAIAHUX B3a€EMO3B’SI3KIB  BKA3ylOTh HA MOMKJIMBI
MaTEMaTUYHOTO MOJEIIFOBAHHS TMOKA3HUKIB JUIsl OJCPKaHHS EMITIPUYHUX CTETICHEBUX
3QJIEKHOCTEH MK (PITOMACOK JNEPEBUMHM Ta OIOMETPUYHMMH TOKA3HMKAMHU JEPEBA B
aOCOJIFOTHO CyXOMY CTaH.

3a IOMOMOrOK MPOrpaMM MAKETy aHam3y JaHux Microsoft Excel mpoBeacHO
perpeciiiHuii Ta AMCIEPCHUMA aHai3 mpo JIOrapu(pMOBAHMX MOKA3HUKIB 3a3HAYEHUX Y
nonarky b, pesynbrat aHamizy npeacTaBieHo y 1adm. 4.12-4.14.

Taomuua 4.12
Ioka3HuKN perpeciiHol CTAaTUCTHKHU TA TUCHEPCHOr0 AHAJI3Y JIePEeBHUHH COCHU
3BHYAHHOT

Pezpecitina cmamucmuxa

MuoxuHHUN K 0,999
Koegimient
nerepMiHarii R’ 0,999
Hopmosaruii R’ 0,999
CrannaprtHa
MMOMUJIKA 0,002
CnocrepexeHHs 26
Jlucnepcitinuii anaiiz
(Ki/zbalgcmb S5 (cyma M5 3HQYU-
THoxasnuxu : K6aopamie (oyinka F .
cmynenie . micmo I
. gioxuneny)  ouchnepcii)
80J1i)
Perpecis 2 0,762 0381  61461,05 1,3x10°
3anuioK 23 1,42x10°%  6,2x10°
Pazom 25 0,762
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{-

Toxasm Koeghi-  cmanoapmmua P P- HUICHE 8epxXHE
yienmu HOMUIKA 3HAUEHHs 95% 95%
muxa
Y- gy
NepeTHH -1,60 0,01 -135,50 0,00 -1,63 -1,58
MiunuBa X; 1,98 0,01 155,30 0,00 1,95 2,00
MiunuBsa X2 0,83 0,02 53,73 0,00 0,80 0,86

[ToBepTaeMo 10 MOYATKOBOI (PYHKIIT TOKA3HUK Y, Ta OJCPKYEMO:
In10(—1,60) = 0,025
OTXe, CTENECHEBE PIBHSAHHS OyJ€ MATH BUTJISL
y = 0,03 x x;°% x x3%%° (4.7)
ae y — cepenHs (pitoMaca COCHU IEPEBUHM, KT, X; — IIAMETP JEPEBA, CM; X, — BUCOTA
JEpEBA, M.
Omxe, 30ubIIEHHS naiaMeTpy aepeBa Ha 1,98 % 1 Bucotm Ha 0,833 %, mae
Oe3nmocepe/IHii BINTUB Ha 30UTBIIEHHS (PITOMACH JEPEBA.
Mipa BuzHaueHOCTI JOpiBHIOE 0,999, 1110 TOBOPUTH MPO JOCTATHIO APOKCUMAIIII0
OTPUMAHOTO CTENEHEBOTO PIBHSHHS 3 BUXIJHUMH MOKa3HUKAMHM.
MHOXHUHHUE R € J0CTaTHBO BUCOKKM 1 A0PiBHIOE 0,999.
3riIHO 3 AMCIICPCHUM AHAJI30M, PIBHSHHS € 3HA4yIlIUM Ha 5 % PiBHI, TOMY ILIO
suayywicmo F' € MeHme Hix 0,05.
Taoauus 4.13
Iloxka3HuKkH perpeciiiHOT CTATHCTHKM Ta [JHCHEPCHOr0 aHAaJi3y JAepeBHHH
SIJIMHU €BPONEHCHKOL

Pezpecitina cmamucmuxa

MuoxuHHUN R 0,998
Koegiment 0,995

nerepmiHauii R

Hopmopanuii R’ 0,995

CrannaprtHa 0,015
MOMIJTKA
CnocrepexeHHs 41

Jucnepcitinuii ananiz

g SS (cyma MS
(Kinvricms . . 3nayu-
THoxasnuxu : K6aopamie (oyinka F .
cmynetie . micmo I
. gioxunens)  ouchepcii)
80J1i)
Perpecis 2 1,83 0,914 39740  7.4x10°%
3aJIHIIOK 38 0,01 2,3x10°*
Pazom 40 1,84
Toxasmi Koeghi-  cmanoapmmua cmcm;uc— P- HUICHE 8epxXHE
yienmu HOMUIKA 3HAUEHHS 95% 95%
muxa
Inl0@y) -1,82 0,05 -35,39 0,00 -1,92 -1,72
MePEeTUH
Minnusa X; 1,81 0,05 40,07 0,00 1,71 1,90
Minnusa X, 1,11 0,06 19,36 0,00 0,99 1,22
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[ToBepTaeMo 10 MOYATKOBOI (PYHKIIT TOKA3HUK Y, Ta OJCPKYEMO:
In10(-1,82) = 0,015

CreneHeBe piBHSAHHS Oy 1€ MaTH BUTTISA;
y = 0,02 x x;%" x 2" (4.8)
1€ y — cepeans pitomaca IEPEBUHM SUTMHU, KT, X; — JlaMETP ACPEBA, CM; X, — BUCOTA
JEpEBA, M.
MHOXHUHHUE R € J0CTaTHBO BUCOKKM 1 A0piBHIOE 0,995.
3riIHO 3 AMCIICPCHUM AHAJII30M, PIBHSHHS € 3HA4ylIUM Ha 5 % PiBHI, TOMY IIO

suayywicmo F' € MeHme Hix 0,05.
Ta0oauus 4.14

Toka3HUKH perpeciiiHol CTAaTHCTHKH Ta JUCIICPCHOI0 AHAJTIZY AePEBHHM SUTHLL OLTOK0
Pecpeciiina cmamucmuxa
MuoxuHHUN R 0,999

Koegiuient 0,999
nerepmiHanii R
Hopmosaruii R’ 0,999

CrannaprtHa 0,003
MIOMMUJIKA
CnocrepexeHHs 25
Jucnepcitinuii anaiiz
g SS (cyma MS
(Kinvricms . . 3nayu-
Hoxaznuxu cmynenie K6aopamie (oyinka F vicm
éori) gioxunens)  ouchepcii)
Perpecis 2 1,35 0,676 61460,1 6,02x10 **
3aJIHIIoK 22 2,0x107* 1,1x107
Pazom 24 1,35
Toxasmux Koeghi-  cmanoapmmua cmcm;uc— P- HUICHE 8epxXHE
yienmu HOMUIKA 3HAUEHHs 95% 95%
muxa
nepi;HH Inl0y) -1,71 0,01 -139,54 0,00 -1,74 -1,69
Minnusa X; 1,99 0,02 92,41 0,00 1,95 2,04
Minnusa X, 0,89 0,02 41,53 0,00 0,85 0,93

[ToBepTaeMo 10 MOYATKOBOI (PYHKIIT TOKA3HUK Y, Ta OACPKYEMO:

In10(—1,71) = 0,019

3rigHo 3 yHkuiero Ko66a-/lyriaca cteneHeBe piBHIHHS OyJe MaTH BATJISIL

y = 0,02 x x77 x x3%° (4.9)

1€ y — cepeaHs itoMaca JEPEBUHM SUTMHU, KT, X; — AlaMeTp ACPEBA, CM; X, — BUCOTA
JIepeEBa, M.

MHOXHUHHUE R € J0CTaTHBO BUCOKKM 1 A0PiBHIOE 0,999.

3riHO AMCIIEPCHOTO aHAJ3y, PIBHSAHHSA € 3HAYymMM Ha 5 % piBHI, TOMY IIO
suayumicms I € menie Hix 0,05,

AHAJIOTTYHAM METOJAOM OJIEP’KAHO PIBHSAHHS (PITOMACH KOPU IJIsi COCHHM, SUIMHH,
STALLL:
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(iTomaca kopu cocrn: y = 0,004 x x,°7 x x537%° R=0,990 (4.10),

¢iTomaca kopu siunu: y = 0,005 X x11’49 X x%m R*=0,996 (4.11),
¢diTomaca kopu simmii: y = 0,01 X x11’54 X x§'922 R=0,996 (4.12).

B xoai mopanblioro aHamidy OJEp)KaHO MATEMaTH4Hl PIBHSHHS 3 BCTAHOBJICHHS
BYTJIEHENOMIMHATILHOI TA KUCHETBIPHOI 3JaTHOCT1 XBOWHUX HacakeHb (Tabm. 3.15, 3.16).
3a metomukoro G. Matthews BCTaHOBIIEHO BYINELENOMIMHAIBHY 30aTHICTh, 4 3a
metoaukoro . 5. Jlienn — xkucHenpoaykTuBHy. [locTiifHi Koe(imieHTH 3a PiBHSHHIM 2.5
NpeacTaBiIcHo y Taou. 4.15.
Ta0auus 4.15
Yucsi0Bi 3HaYeHHs Koe(dilieHTIB perpecii ByrjienenorJinHaJIbHOY 31aTHOCTI

XBOHHHUX AepeB ipchbKOKAPNATCHKOMY JICOTOCNOIAPCHKOMY OKPYTY
JlepesHa noposa ‘CI)paKuil' 3HaveHHs koe]inieHTiB Koe(biL‘[ieHT.“
¢iTomacu, Kr a b aeTepMiHaLli

JepeBUHA 0,173 0,022 0,796

Cocha Kopa 0,032 -0,169 0,796

KpPOHa 0,102 -0,352 0,699

JepeBUHA 0,146 0,019 0,667

Anuna Kopa 0,031 -0,207 0,665

KpOHa 41,1 -1,78 0,833

JepeBUHA 0,166 0,021 0,712

Amaus Kopa 0,352 -0,239 0,704

KpOHa 5,40 -1,16 0,811

Ta0auus 4.16
Yucs10Bi 3HAYECHHS KOEILIEHTIB perpecii KHCHENPOAYKTHBHOT 34aTHOCTI

XBOiiHHX AepeB I'ipcbKOKapNaTCbKOMY JICOrOCNnoJapCbKOMY OKPYTY
JlepesHa roposa ‘CI)paKuil' 3Ha4yeHHs1 Koe]iLieHTIB Koe(biL‘[ieHT.“
¢iTomacu, Kr a b aeTepMiHaLi

JepeBUHA 0,363 0,021 0,796

CocHa Kopa 0,067 -0,155 0,796

KpOHa 0214 -0,606 0,699

JepeBUHA 0,307 0,022 0,667

Snuna Kopa 0,064 -0,252 0,665

KpOHa 86,39 -1,59 0,833

JepeBUHA 0,349 0,022 0,712

Smns Kopa 0,739 -0,252 0,704

KpOHa 11,3 -1,33 0,811

OpepxaHl €MOIPUYH1 PIBHSHHA ANPOKCUMYIOTBCS Ha 67-83% 3 (akTMuHUMH
JAHUMH, TOMY iX MO>KHA BUKOPUCTOBYBATH B MOJAIBIINX HAYKOBUX JOCIIIKEHHSX.
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4.3. MoaeqwBaHHsl BYIVICHENOIJIMHAJIBLHOI Ta KHCHETBIPHOT 3MaTHOCTI
XBOWHHUX AEPEBHUX MOPIA Yy JICOrocnoAapcbKoOMy OKpYyry 3akapnarcbKux pPIBHUH |
nepearip’st

JIns  BCTAHOBJICHHS ~ KOPEJSLIAHAX  B3a€MO3B’S3KIB MK  OlOMETPUYHUMU
NOKa3HUKaMK Ta (ITOPPAKIIED XBOMHMX JACPEBHUX MOPIA MOOYJOBAHO KOPEALIiiHI
MaTpHL JUIsl XBOMHUX ACpEBHUX MOpia (Tadm. 4.17-4.19).

Taoauus 4.17
Kopeasiniiina MaTpuus napHux KOe(Qini€eHTIiB COCHOBHX HACATKEHb Y
JICOrocnogapcbKOMy OKpPYry 3akapnaTcbKuX PiBHHH i mepearip’st

.. | Cepenns
. . Cepenns CgpenHln ¢iTomaca erenHﬂ erenHﬂ
IMokazHuku Bik, pokiB alamMeTp, diTomaca | ¢itomaca
BUCOTAa, M I[epeBI/IHI/I,
cM r KOpU, KI' | KPOHH, KI
Bix, pokis 1,00 - - - - -
Cepenns Bucora, M 0,533 1,00 - - - -
CepenHiii miameTp, cM 0,781 0,722 1,00 - - -
Cepennsn diTomaca 0,816 0,850 0,965 1,00 - -
J€PEBUHHU, KT
Srepem” (iTomaca kopu, | g 0,852 0,964 0,999 1,00 -
Cepenns diTomaca 0,815 0,850 0,965 0,999 0,999 1,00
KpPOHH, KT

Mix BCIMa MOKAa3HMKAMH CIIOCTEPITAEThCA KOpENsiiiHni B3aemM0o3B 130K 0,533-
0,999.
Ta0oauus 4.18
Kopeasiniiina MmaTpuus napHux KOe(Qini€eHTIB SVIHHOBUX HACAKEHD Y

JICOrocnogapcbKOMy OKpPYIy 3akapnaTcbKHX PiBHHH i mepearip’s
- Cepenns
. . Cepenns CgpenHln diTomaca erenHﬂ erenHﬂ
ITokazHuku Bik, pokiB aiamerp, ¢diTomaca | iTomaca
BUCOTA, M JI€PEBUHU,
cM r KOpH, KT KPOHH, KT
Bik, pokis 1,00 — — - — —
Cepenns Bucora, M 0,623 1,00 - - — —
Cepenulit mametp, | g3 0,840 1,00 - - -
CM
Cepenns pitomaca 0,714 0,792 0,901 1,00 - -
JNE€PEBUHU, KT
Cepenii itomaca 0,750 0,810 0,931 0,997 1,00 -
KOpH, KT
Cepenni itomaca 0,902 0,595 0,930 0,763 0,802 1,00
KPOHH, KT

3riIHO 3 OJAEP’)KAHUMHU MMAPHUMH KOS(PIIEHTAMHU SJTMHOBHX HACAKEHb KOPEALiiHA
3QJIEKHICTh 3HAXOAUTHCA y Mexkax 0,595-0,931 (cm. tabm. 4.18).
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Taomuusa 4.19

Kopeasiniiina MaTpuus NapHuX KOEPili€HTIB SIIHIEBHX HACAKEHb Y

9

JIICOrOCMOAAPCHbKOMY OKPYTY 3aKkapuaTcbKuX PiBHHH i nepearip’s
. Cepenns
. . Cepenns CgpenHln diTomaca erenHﬂ erenHﬂ
ITokazHuku Bik, pokiB mamerp, ¢diTomaca | iTomaca
BUCOTA, M JI€PEBUHH,
cM r KOpH, KT KPOHH, KT
Bik, pokis 1,00 - - - - -
Cepenns Bucora, M 0,674 1,00 - - - -
Cepenriit miavetp, | g 0 0,984 1,00 - - -
CM
Cepenua itomaca 0,676 0,982 0,999 1,00 - -
JN€PEBUHU, KT
Cepenns pitomaca 0,802 0,982 0,974 0,969 1,00 -
KOpH, KT
Cepenni itomaca 0,885 0,964 0,987 0,976 0,975 1,00
KPOHH, KT

3riHO 3 OJEp’)KaHUMU

NOKAa3HUKAMH 3a3HAYCHUMH VY KOPENALliHI Marpuil

Tabn. 4.19 crnocrepiracTbCs 3HAYHA KOPENsIliiiHA 3aJ€KHICTh BHCOTOIO, J1aMETPOM Ta

kommnoHeHTamu (piromacu (0,964-0,999).

JUida  onepaHHS CTEMEHEBMX 3aJIEKHOCTEH MDK (PITOMAcor JACpEeBUHU Ta
O10METPUYHUMH MOKA3HUKAMHU HABEICHUMU Yy NOJATKy B 3miiicCHEHO perpeciiinuii anamis,
PE3YJIbTaTH PO3PaxXyHKIB MpeacTaByicHo y Taoi. 4.20-4.21.

Taoauus 4.20
Iloxa3Huku perpeciiiHOT CTATHCTUKH TA TUCTIEPCHOT0 AHAJII3Y JePeBHHH COCHU
3BHYAHHOL
Pecpeciiina cmamucmurxa
MuoxuHHUN R 0,992
Koedimient
neTepMiHarii R’ 0,984
Hopmosanuii R’ 0,979
CrannapTHa
MMOMUJIKA 0,017
CnocrepexeHHs 9
Jucnepcitinuii anaiiz
g SS (cyma MS
THoxasnuxu (Klﬂbmcmb K6aopamie (oyinka F 3ﬂauu}7
CVNCHIG  gioxunent ) Oucnepcii) Micine
80J1i)
Perpecis 2 0,114 0,057 193,0 3,64x10°
3anuimox 6 0,002 0,000
Pazom 8 0,116
Toxasmuxu Koeghi-  cmanoapmmua cmcm;uc— P- HUICHE 8epxXHE
yienmu HOMUIKA ik 3HAUEHHS 95% 95%
Y- miogy
MePeTUH -1,22 0,190 -6,47 0,001 -1,69 -0,764
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Minmusa  Xx; 1,611 0,187 8,62 0,000 1,15 2,07
Minmsa x5 0,955 0,175 5,46 0,002 0,528 1,38

[ToBepTaeMo 10 MOYATKOBOI (PYHKIIT TOKA3HUK Y, Ta OJCPKYEMO:

In10(—1,22) = 0,059

CTETICHEBE PIBHSHHS MAaTUME BUTTISIL

y = 0,059 x x;°" x x37°° (4.13)

1€ y — cepeans pitomaca COCHU ICPEBUHMU, KT, X; — AlaMETP ACPEBA, CM; X, — BUCOTA
JEpEBA, M.

Omxe, 30ulblIEeHHs miameTrpy aAecpeBa Ha 1,61 % 1 Bucotm Ha 0,955 %
0€3MoCEePEIHBO BIJIMBAE HA TPUPICT HA3EMHOI (PITOMACH.

Mipa Bu3HaueHOCTI n0piBHIOE 0,992, 10 TOBOPUTH MPO AOCTATHIO AMPOKCUMALIIIO
OTPUMAHOTO CTENEHEBOTO PIBHSHHS 3 BUX1JHUMU IMOKa3HUKAMHM.

MHOxXuHHUI R € 10CTaTHBO BUCOKUM 1 T10piBHIOE 0,984,

3riHO AMCIIEPCHOTO aHAJ3y, PIBHSAHHSA € 3HAYymMM Ha 5 % piBHI, TOMY IIO

suaqyumicms I € menme Hixk 0,05.
Taoauns 4.21

Ioka3HukHu perpeciiHoi CTATHCTHKH Ta JUCIIEPCHOTO AHAJI3Y JePeBHHU
SITTHHHU €BPOTEHiChKO1

Pezpeciiina cmamucmuxa

MuoxuHHUN K 0,999
Koegimenr 0,999

nerepmiHanii R

Hopwmopanuii R’ 0,999

CrannaprtHa 0,000
MIOMIJTKA
CnocrepexeHHs 38

Jucnepciiinuit anainiz

(7 Ki/zbalgcmb S5 (cyma M5 3HAYU-
Hoxkasnuru . K6aopamie (oyinka F .
cmynenie . micmy I
. gioxuneny)  ouchepcii)
80J1i)
Perpecis 2 5,05 2,53 30216,8 22 x10°’
3auInoK 35 0,00 0,00
Pasom 37 5,06
Toxasmi Koeghi-  cmanoapmmua cmcm;uc— P- HUMICHE 8epxXHE
yienmu ROMUTIKA ka BHAYEHHS 95% 95%
Inl0(y) -1,87 0,02 -78.4 6,5x10°4 -1,92 -1,82
NepeTuH
Minmea Xy 2,01 0,02 89,5 6,4x10% 1,97 2,05
Minmuea X 0,944 0,03 27,9 1,7x10% 0,88 1,01
OnepxyeMO CTETICHEBE PIBHSHHS:
_ 0,944 2,01
y=0013Xxx,"""" Xx, (4.14)
1€ y — cepeans pitomaca IEPEBUHM SUTMHU, KT, X; — JlaMETP ACPEBA, CM; X, — BUCOTA
JEPEBA, M.

KoediuienT nerepMinarii ckiagae R’ € 10CTATHBO BUCOKUM i 1OpiBHIOE 0,999.
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3riHO AMCIIEPCHOTO aHAJ3y, PIBHSAHHSA € 3HAYymMM Ha 5 % piBHI, TOMY IIO
suayumicms I € menie Hix 0,05.

Taoauus 4.22
Toxka3HUKHN perpeciiiHol CTATHCTHKH TA UCTICPCHOT0 AHAJIBY JICPEBHHHU SUTHLI OUTO0

Pezpecitina cmamucmuxa

MuoxuHHUN R 0,997
Koegiuient 0,994

nerepmiHauii R

Hopmosarwuii R’ 0,994

CrannaprtHa 0,017
MIOMIJTKA
CnocrepexeHHs 24

Jucnepcitinuii anaiiz

(7 Ki/zbalgcmb 83 (eyma MS 3HAYU-
THoxaznuxu : K6aopamie (oyinka F .
cmynenie . micmy I
. gioxunens)  ouchepcii)
80J1i)
Perpecis 2 1,29 0,647 20350 9,1 x10°
3auIIoK 21 0,00 0,00
Pasom 23 1,30
Toxasmi Koeghi-  cmanoapmmua cmcm;uc— P- HUICHE 8epxXHE
yienmu HOMUIKA . 3HAYEHH 95% 95%
Inl0(y) -1,78 0,10 -17.8 4,010 -1,99 -1,99
NepeTUH
Minmuea Xy 1,98 0,06 343 6,4x10% 1,87 1,87
Minmmea  x» 0,947 0,10 9,25 7,4x107° 0,73 0,73
OnepsxaHe CTENECHEBE PIBHIHHS Oy€ MaTH BUTJISLI;
y = 0,016 x x;7° x x5 (4.15)
1€ y — cepeans pitomaca IEPEBUHM SUTMHU, KT, X; — JlaMeTP ACPEBA, CM; X, — BUCOTA

J€pEBA, M.
KoediuienT nerepMinarii ckiiagae R’ € 10CTaTHBO BUCOKUM i 1OPiBHIOE 0,994,
3riIHO AMCIIEPCHOTO aHAJ3y, PIBHSHHSA € 3HAYymMM Ha 5 % piBHI, TOMY IIO

suayumicms I € menie Hix 0,05.

AHAJOTTYHAM METOJAOM OJIEP’KAHO PIBHSAHHS (PITOMACH KOPU IJIsi COCHHM, SUIMHH,

STALLL:

iTomaca kopu cocHu: y = 0,01 X x]* X I8 R*=0,985 (4.16
P 1 2
1Tomaca kopu sutiHu: y = 0,003 X x 192 50723 R220,988 4.17),
P 1 2
iTomaca xkopu stuii: y = 0,05 X x 191 x 0642 R220,993 4.18
P 1 2

JUIs  BCTAHOBJIEHHS KOHBEPCIHHMX KOE(IMIEHTIB 3 BYIMIEUCNONIAHAIBHOI Ta
KHCHETBIPHOI 3JaTHOCTI 3a PIBHAHHAM 2.5, OTPUMAHO YHWCJIOBI 3HAYCHHS SKl
npeacTaBicHo y Tadi. 4.23, 4.24.
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Taoauus 4.23
Yucs0Bi 3Ha4eHHs Koe(dilieHTIB perpecii ByrijienenorJinHaJbHOT 31aTHOCTI
XBOHHHX JEPEB Y JICOrocnoaapCcbLKoMy OKpyry 3akapnaTcbKuX piBHHH I nepearip’s

HepesHa nopona q)if;&aalgil r 3Ha;eHHﬂ KoeqnmeZTlB Koepiuient nerepminarii

JiepeBHHA 0,184 0,008 0,765

Cocna Kopa 0,021 -0,061 0,764
KpOHa 0,04 -0,132 0,636

NepPEBHHA 0,152 0,009 0,657

Anmna KOpa 0,020 -0,105 0,664
KpOHa 4,015 -1,17 0,777

JepeBUHA 0,170 0,015 0,784

Anmmns Kopa 0,037 -0,177 0,785
KpOHa 5,44 -1,16 0,718

Taoauns 4.24
Yucs10Bi 3HAYECHHS KOE(ILIEHTIB perpecii KHCHeNPOAYKTHBHOT 3JaTHOCTI
XBOHHHX JEPEB Y JICOrocnoaapCcbLKoMy OKpyry 3akapnaTcbKuX piBHHH I epearip’s

HepesHa mopoaa q)if;&aalgil r 3Ha:eHHﬂ Koe(blulezma Koedimient nerepminarii

JepeBUHA 0,385 0,008 0,765

CocHa Kopa 0,043 -0,061 0,764
KpOHA 0,084 -0,132 0,636

IepeBHHA 0,318 0,009 0,657

Anuna Kopa 0,041 -0,105 0,664
KpOHA 8,432 -1,17 0,777

IepeBHHA 0,357 0,015 0,784

Annns Kopa 0,078 -0,177 0,785
KpOHa 11,4 -1,16 0,718

OpepxaHi eMITIPUYHI PIBHSIHHS alTPOKCUMYIOTHCS HA 63—78% 3 (aKTHUHUMHU
JaHWUMH, TOMY iX MO>KHA BUKOPUCTOBYBATH B MOJAIBIINX JOCIIIYKEHHSX.

4.4. MoneqoBaHHsI BYIVICHENOIVIMHAJBHOI Ta KHCHETBIPpHOI 3JaTHOCTI
XBOWHHHUX JIICOBUX HACA/KeHb Y KpaiHcbkux Kapnar

JIs BCTAaHOBJICHHS KOHBEPCIHHUX KOCQILIEHTIB AJIi XBOMHUX JIICOBUX HACAIKEHB
VYkpaincekux Kapnar perioHy BHKOPUCTAHO PIBHSHHS 2.5, Ta OTpUMaHi EMIIpHYHI
PIBHSIHHS JIJISI:

COCHH Ry, = 0,555 x A~%045  R=0,961 (3.19)
STTMHH R, = 1,47 x A~%29%  R?=0,899 (3.20)
ST R, = 1,68 x A~0288  R?=0.942 (3.21)

3riIHO 3 MOKAa3HUKaMu J[epskaBHOrO JIICOBOTO KagacTpy craHoM Ha 1 ciuns 2011
poky (Dopma Ne2) 3amac COCHOBMX YKpaiHCHKMX Kapmar craHoBHTH 26,6 MIH M,
STHHOBHX — 145,6 MiH M, sumnneBux — 21,0 MitH M (Tadn. 4.25).
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BUCHOBKUI

[TpoananizyBaBUIM KIIMaTHU4HI 3M1HU B niepion 3 1965 p. mo 2018 p. B mepiy uepry
3ayBaKYETHCS  3POCTAHHS CEPEAHBOPIYHOI Temmeparypu ToBitps Ha 1,6°C 'y
Iepenxapnarcekomy Ta I'ipchbKoKapmarchbkoMy Jticorocromapcbkux okpyrax, 2,0°C B
3aKapmarcbkoMy pIBHOMY 1 TMEpPEATIPHOMY OKpYyry. 3a [eid ke mnepiog vy
[TepenkapnarcekoMy, [1pCbKOKapnaTChKOMY JIICOTOCIMOJAPCHKUAX OKpyrax BIJHOCHA
BOJIOTICTh 3HM3WIAch Ha 1,6%, a 3akapmarcbkoMy PIBHOMY 1 MEPEAripHOMY
Jicorocnoaapcbkomy okpyry Ha 2,0%0. CepeaHbOpIYHA KUIBKICTH ONaAiB 3a nepioa 1965-
2018 pp. 3MeHmmiacs Ha 2 MM y [lepenkapnarcekomy, 3 MM y 3akapnaTcbKOMy PiBHOMY 1
NEepEeAripHOMY, Ta Ha 5 MM ['1pCbKOKapIaTChKOMY JIICOTOCTIOAAPCHKAX OKPYTax.

BcTranopyieHo, mo OUTBIIICTE XBOWHWX JIICOBMX Haca/keHb, 3a nepiox 2010-—
2018 pp., 3arvHyI0 BHACTIAOK (PITONATOJOTIYHUX 3aXBOPIOBaHb (57%) Ta HECIPHUATIMBUAX
norogHux ymoB (38%) y IlepeakapnarcbkoMy JIiCOrOCHOJAPCHKOMY OKPYTY 3a MEPIof
2010-2018 pp., 3a ueii ke nepioa y ['1pcbKkoKapmarcbKoMy J1COrOCHOAapPCbKOMY OKPYyry
3arunyJsio 20% Bix eHTOMOMIKIAHKUKIB, 49% — (iTonmaronoriuHux 3axBoproBanb, 31,0% —
HECHPUATIMBUX NOTOJHUX YMOB, Y JIICOTOCMOAAPCHKOMY OKPYTY 3aKaprnaTChbKUX PIBHUH 1
NEPEArip’st 3aTMHYJIO BlJ €HTOMOWKIAHUKIB — 41%, ¢iToxBopoOd — 38%, KIIIMAaTUYHUX
YUHHUKIB — 21%.

B 3araneHOoMy B Ykpaincekux Kapnarax 3a mepioa 2010-2018 pp. BrpaucHo 27%
BHACHIZAOK MMOLIKOKEHHS POociuH (itomkigHukamu, 45% — diroxsopodamu, 28%
HECHPUATIMBUMH MIOTOTHUMH YMOBAMMU.

OpepxaHl eMOipAYHl PIBHSHHS K1 MOKHA BHKOPHCTOBYBATH IS BCTAHOBJICHHS
(iTOMacH, BYIJICHENOTTIMHAIBHOI Ta KUCHEMPOAYKTUBHOI 3JaTHOCTI COCHOBUX, STTMHOBUX
Ta SUIMIEBHX HacaukeHb y  llepenkapnarcekomy, [1pcekOKaprnarcbkoMy — Ta
3aKaprnarcbKOMy JIICOTOCHIOJAPCHKUX OKPYTax.

BceranoBneHo, o cepen XBOMHUX AepeBOCTaHIB YKpaiHCchknx Kapnar Haiibinboie
nornvHarTe Byrienb (30,7 MAH T) Ta MNPOAYKYIOTh KHCEHb (64,5 MJIH T) SUTMHOBI
HACa/DKCHHS. 3°SICOBAHO, IO 4Yepe3 3aru0enb XBOWHUX HACA[KCHb B YKPaiHCHKHX
Kapnarax, ByrienenorniHaibHa Ta KUCHETBIPHA 3JaTHICTh XBOMHUX HACAIKEHb IIOPIYHO
3HKyeThes Ha 0,01%.
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ITapamerpu giTomMacu XBOHHMX JICOBHX HacaxxKeHb IlepeakapnarcbKOMYy JiCOrocnogapcbKoMy OKpyry.

JTOJATKH

HopaTtok A

> s > En = g g
> - 3 o = N 3
S E| g = | E| B |2 | £ &
o EF o= = & Q b= o, o) e
. . 2 = = < o = 3 o Z S
HepxasH1 mIIpHeMCTBa Jlicarureo = A, = g ian S S ;( g s <
o 5] < O < g N 31 8 Q
g = g a2 = =) = Z =
S Q Q =¢ P o
2 T = 53 23 e £ £
= (@] 8 ) =] Y
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JIT «Komomuiiceke JII» INeueHDKHUHCBKE 54 2 12,5 9C31Cap+Ym+I3 79 30 46 838.0 | 67,8 87,2
JIT «Komomuticeke JII» INeueHiKUHCBKE 54 3 6,3 10C3+3+Y1m 39 26 50 857,1 | 69,3 89,0
HI1 Isano-®pankiscere JII' PubneHchKe 22 11 1,7 9C315me 56 20 28 2185 | 195 29,1
HI1 Isano-®pankiscbre JII' PubneHchKe 22 11 1,7 9C31 8+ I3+ Hup+Axd 56 20 28 2185 | 195 29,1
AIT " Jporo6uupkuii JII™ Tpyckasenpke 11 14 2 7C31 d382I3 66 25 32 346,6 | 28,0 41,0
HIT "Crapocambipceie JIMI™ CycCia0BHUIBKE 41 2 0,3 10C3+/d3+4e+5n 56 24 30 2954 | 25,1 36,3
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JUT " Croponusen ki ByaeHempke 17 | 28 | 05 10Ca+13+ ST+ 75 | 27 | 32 | 3733 | 302 | 435
JCPIKITICTOCTT
AU " Croporutenpkuit B IleTpiBeLpke 75 | 16 36 6Ca45In 50 | 23 | 24 | 1846 | 165 | 259
JCPIKITICTOCTT
AU " Croporkutenpruit B IleTpiBeLpke 62 | 30 | 713 6C31Bma1Bk1/131Bn 73 | 25 | 30 | 3068 | 26,1 | 373
JCPIKITICTOCTT
A" Croporutenpiuii B IleTpiBeLpke 46 7 1,7 9C31 /03 60 | 25 | 28 | 2674 | 239 | 337
JCPIKITICTOCTT
A" Cropounenpxui B IleTpiBeLpke 9 3 22 8C328n 52 | 25 | 28 | 2674 | 239 | 337
JCPIKITICTOCTT
AT "CIIAIT " Cropoxumenpicmii Croposmmemske | 51 | 38 | 02 10C3 43 | 20 | 24 | 162,0 | 144 | 237
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AU "CJIAIT "Cropoamenp it YKazischke 23 2 2.6 10C3 45 15 | 22 | 1055 | 94 | 184
JEPIKCICITICTOCT
AT "CJIAIT "Cropoxunenpicuii 3py6 Komapiscoke | 8 15 | 22 9C31AK6 37 | 13 16 | 506 | 50 | 132
JEPIKCICIYTICTOCTT
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%Igm%”"m“ Acprenenmeroctt KamstHebKe 32 | 47 | 15 10C3+SI+5lc 43 18 | 24 | 1469 | 13,1 | 223
HIT «Yepniseupkuii JII KimvaHcbke 17 3 1,2 8C32/13 52 19 22 131,8 | 11,8 20,9
HI1 «Isano-®pankiscbke JII Toymarpke 12 10 4.4 85m2Cs3 36 13 18 59.5 5,4 342
JUT"CJIAIT "Croponseiykuii 3py6-Komapiscere | 23 | 17 | 2.3 10510 37 | 10 | 16 | 311 | 3.0 | 361
JEPIKCICIYTICTOCTT
HI1 «Isano-®pankiscbke JII MapkoBenpke 17 10 1.4 10511 41 15 20 72.4 6,2 34,1
HI1 «Isano-®pankiscbke JII MapkoBenpke 18 16 0,7 10511 42 14 24 95,5 7.2 394
HIT «Buroaceke JII» Bumkisceke 14 17 1.4 941 Sy 47 22 24 149.6 11,2 31,8
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JIT «Buroaceke JIIN» bucrpisceke 29 28 2.1 941 Sy 57 22 24 149.6 11,2 31,8
JIT «Buroaceke JIIN» bucrpisceke 29 28 1,0 1051 57 23 24 159,2 12,0 31,1
JIT «Buroaceke JII bucrpisceke 29 28 0.9 941 Sy 57 21 20 100,8 8,6 29,0
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gg“ﬂ&’m"m Acpareneneroctt KamstHebKe 12 | 31 11 8511 ST 1 Tp+Br 48 18 | 22 | 1184 | 12,6 | 466
HIT "CJIAIT "CroposkuHeIbK it Kanisceke 21 32 7.4 55u63bkall'31bn 107 29 42 667,1 57,6 82.3
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Jaepkcnerptcrocn”

UL "CJIAIT "Cropoamenp it BaHuTiBCbKE 26 | 26 | 15 79u63Bka+Br, Slne, 3 87 | 26 | 36 | 4411 | 38.1 | 717
ACPAKCOCLIIICTOCIT

JUT"CJIAIT "Croponaseusicuii KpacHOiTbehke 15 3 3 85161 511e10c 69 | 22 | 30 | 2647 | 246 | 603
JACPAKCICLIICTOCIT

AU "CJIAIT "Cropoamenp it KpacHOITbCbKe 1 30 | 85 85162 Sle 67 | 21 | 26 | 191,1 | 191 | 544
ACPAKCOCLITIICTOCIT

JUT"CJIAIT "Croponamenpiuii KpacHOiTbChKE 15 | 12 3 75062 51ne 1T 52 | 17 | 20 | 927 | 105 | 432
JACPAKCICLIICTOCIT
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Jonarok b

ITapamerpu ¢giTomMacu XBOHHHX JICOBHX HACATKEeHb ['ipCbKOKAPNATCHbKOMY JIICOTOCIOAAPCHKOMY OKPYTY.
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- “ 4

:E| & = | E| 5| B 2| g

= 5| % 3 el 2| 2] % 2 2

HepxaBHi mignpuemMcTBa Jlicauurso 2 2 & 5 2 M " :}( g s §

=9 5 © O =4 = = 3 g 8

5 = g o H ‘T g 2 g

= 5 3 M ) =4 z S 2

o T = o ) o B 8

T = S| &5 2 5

3 C]

HI1 Benukobepesusaceke JII° buctpunpke 26 18 2.7 8C31 dc1 S+ drn 60 25 28 263.6 23,5 33,4
I[[[el;[m]:f:;ilidizlzinAHK" Icmaceke 33 31 33 10C3+Bbn+O0c 78 26 32 358,1 29,0 42,0
I[[[el;[m]:f:;ilidizlzinAHK" Icmachke 33 32 7.5 8C314nlbn 88 25 36 4342 35,1 492
I[[[el;[m]:f:;ilidizlzinAHK" BYKBUHCBKE 1 17 1.4 8C32 S+ S+Bmu 75 26 36 4495 36,3 50,6
gmﬁfii?iziinmw KaparuiBcbke 7 16 0,5 10C3 60 19 32 274.3 222 34,2
I[[[el;[m]:f:;ilidizlzinAHK" Icmaceke 14 2 43 10Cs 49 20 24 162,0 14,4 23,7
I[[[el;[m]:f:;ilidizlzinAHK" Icmaceke 14 3 4.5 10C3+0c¢ 49 21 28 226,0 20,2 29,8
I[[[el;[m]:f:;ilidizlzinAHK" Icmaceke 14 4 3,1 10Cs 49 20 28 218.5 19,5 29,1
giﬁiﬁiﬁiﬂm}(n Icmaceke 14 5 2.2 10C3 45 20 26 190,2 17,0 26,4
gmﬁgii?iziinmw' Icmaceke 14 7 0,9 10C3+5n 45 21 28 226,0 20,2 29,8
I[[[el;[m]:f:;ilidizlzinAHK" Icnaceke 14 9 2.7 10C3+Oc+Bp6 48 20 26 190,2 17,0 26,4
gmﬁgii?iziinmw' Icmaceke 14 10 1.4 10C3 47 19 24 1544 13,8 23,0
I[[[el;[m]:f:;ilidizlzinAHK" Icmaceke 14 11 2 10C3+Oc+Bp6 49 19 24 1544 13,8 23,0
gmffiiﬁﬁiﬂ T Kaparruischke 23 | 11 | 04 6C32]132SIne+O0c 45 | 16 | 20 | 942 | 84 | 173
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I[[[el'r[m]:f:;ipilizlzinAHK" BYKBUHCBHKE 1 17 1.4 8C32n+Su+Bmu 75 26 36 4495 | 363 50,6
ﬁ[el;[)m]j,g:;;?izzinmw' Kaparuiscbke 7 16 0,5 10C3 60 19 32 2743 222 34,2
gmﬁfii?iziinmw Icnacke 14 2 473 10C3 49 20 24 162,0 14,4 23,7
i?,mﬁgii?iziinmw' Icrachke 14 3 4.5 10C3+0¢ 49 21 28 226,0 | 20,2 29.8
I[[[el'r[m]:f:;ipilizlzinAHK" Icrachke 14 4 3,1 10Cs3 49 20 28 218.,5 19,5 29,1
i?,mﬁgii?iziinmw' Icriachke 14 5 22 10Cs3 45 20 26 190,2 17,0 26,4
I[[[el'r[m]:f:;ipilizlzinAHK" Icriachke 14 7 0,9 10C3+51n 45 21 28 226,0 | 20,2 29.8
i?,mﬁgii?iziinmw' Icriachke 14 9 2.7 10C3+Oc+Bp6 48 20 26 190,2 17,0 26,4
I[[[el'r[m]:f:;ipilizlzinAHK" Icriachke 14 10 1,4 10Cs3 47 19 24 1544 13,8 23,0
i?,mﬁgii?iziinmw' Icriachke 14 11 2 10C3+Oc+Bp6 49 19 24 1544 13,8 23,0
ﬁ[elgmff::;ﬁ‘iiﬂ e Kaparraisebke 23 | 11 | 04 6C32]132SIne+O0c 45 | 16 | 20 | 942 | 84 | 173
i?,mﬁgii?iziinmw' Icriachke 14 5 22 10Cs3 45 20 26 190,2 17,0 26,4
HIT «Bepxusoripceke JII CotiMiBCBKE 29 3 1,5 851me 1 51ub 1 bk 50 24 20 273 207.8 48,6
HIT «Bepxusoripebke JII IMTununenpke 3 10 2 1040e 85 25 32 35.8 3438 45,0
JIIT «Bepxuboripebke JIM TTununenpke 14 | 28 2,1 1051ne 65 25 30 344 | 5445 | 159
HAIT «Bepxuporipeske JII» INununenpke 64 11 2 102Ine 65 25 28 33,0 | 4534 68.8
HAIT «Bepxnporipeske JII» INununenpke 91 14 1.3 1021ne 65 23 28 343 127.7 22,1
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I «Bepxuporipeske JI [NMununenpke 103 1 1,7 105ne 40 18 20 31,2 227.5 83,6
I «Bepxuporipeske JI [Mununenpke 61 11 2 105ne 65 26 32 35,2 483.8 59.4
HIT «Bepxusoripceeke JII CotiMiBCBKE 30 10 1,7 1040e 45 18 20 31,2 2623 96,4
HIT «Bepxusoripceeke JII CotimiBChKE 96 26 3 105Ane 70 25 30 344 114,0 15,9
HIT «Bepxusoripceeke JII CotiMiBCBKE 79 8 2,8 95Ine1bkn 50 18 20 31,2 395,0 | 145.1
JIT "Cnascpre JIT™ Ormoperpie 18 59 2.1 10511e 66 28 26 299 297.5 40,9
I "Cnascpke JIT™ Ormoperpie 18 62 3.3 10511e 55 26 20 26,3 5923 | 126,7
JIT "Cnascpre JIT™ Ormoperpie 3 55 5.2 10511e 94 33 36 33,9 579,3 429
JIT "Cnascpke JIT™ Ormoperpie 27 22 26,3 1051 99 32 36 344 | 37673 | 2929
JIT "Cnascpre JIT™ Ormoperpke 18 61 1.3 1051n1e 55 25 24 30,0 102,3 18,4
JIT "Cnascpke JIT™ Kmumenpie 22 59 0,8 1051n1e 75 29 36 36,0 1197 10,8
JIT "Cnascpke JIT™ Kmumenpie 22 51 1,7 1051n1e 65 28 30 32,6 279.9 32,8
I "Cnascpre JIT™ CMOKaHChKE 12 39 7.9 10511 80 28 32 340 |1307,7 | 1424
I "Cnascpke JIT™ CMOKaHChKE 12 39 7.9 1051n1e 80 28 32 340 |1307,7 | 1424
I "Cnascpre JIT™ CMOKaHChKE 12 41 4.9 1051n1e 80 27 32 34,6 779,9 90,1
I "Cnascpke JIT™ CMOKaHChKE 10 45 35 1051n1e 75 28 32 34,0 5236 57,0
JIT "Cnascpke JIT™ CMOKaHChKE 12 39 7.9 10511e 80 28 32 340 |1307,7 | 1424
JIT "Cnascpke JIT™ TNonosenpke 24 4 2.3 10511e 62 25 28 33,0 3404 51,6
JIT "Cnascpre JIT™ TNonosenpke 5 15 6.3 10511e 56 22 24 31,8 7934 | 1742
JIT "Cnascpke JIT™ TNonosenpke 24 19 4,1 10511e 55 21 24 32,5 5422 | 1272
HIT "Cnasceke JII™ PosxaHchbke 19 10 2.5 105 ne+Su6+bxa 67 27 28 31.8 3542 47,7
JIT "Cnascpre JIT™ Poskancbke 25 10 8.8 9Snel brn 72 28 32 34,0 | 1456,6 | 1587
JIT "Cnascpre JIT™ Poskancbke 38 6 4.2 95Ine 1 56 56 26 22 279 687,7 | 1295
JIT "Cnascpke JIT™ Poskancbke 23 34 32 95Ine 1 56 85 31 40 37,3 509,3 37,0
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HIT "Cnascpre JII™ Poxkancbke 22 20 4,7 7 5ne 1 SIu62bxn 80 28 30 32,6 5654 68.6
HIT "Cnascpre JII™ Poxkancbke 22 20 4,7 7 5ne 1 SIu62 b 80 28 30 32,6 5654 68.6
HIT "Ckomiscere JIT™ JIOBKKIBCBKE 9 3 6,7 10511e 55 21 24 32,5 358.6 84,1
HIT "Ckomisebre JIT™ JIOBKKIBCBKE 14 25 3 10511e 55 23 26 32,7 340,0 63,1
HIT "Ckomiscere JIT™ JIOBKKIBCBKE 17 12 2 10511e 88 24 32 36,5 95,5 13,2
HI1 "bopunceke JII™ Bopuncebke 13 21 9.4 7Au3Cum 109 32 40 659.9 57,0 82.8
HI1 "bopunceke JII™ Bopuncebke 35 6 15 7Au3Cum 84 29 38 546.8 473 71.3
HIT "Typkisceke JII™ Pozayueke 24 1 5 7Au3Cum 114 28 36 470,3 40,6 73.8
HIT "Typkisebke JII™ IcaiBecTie 4 7 2.9 7Au3Cum 72 20 22 132,7 14,2 48.4
HIT "Typkiscbke JII™ IcaiBecTe 13 21 35 91 Cm 79 25 32 3354 | 29,0 65,8
AIT "Typxiseere JIT™ SBipchke 2 19 5,6 7Au3Cum 65 24 28 2452 | 245 59,8
HIT "Typkiscbke JII™ InpHUTIBKE 19 3 5.4 951 Cr 32 13 18 60,3 7.3 36,8
HIT "Typkiscbke JII™ Pozayuske 12 2 7 105 +5In 116 32 40 659.9 57,0 82.8
HIT "Typkisebke JIT™ Pozayueke 12 7 2.9 105 +5In 106 34 38 630,7 54,5 82.1
HIT "Typkiscbke JII™ Pozayueke 12 7 2 105 +5In 107 33 38 6125 52,9 81,1
JIT "BroxHubK 1
Tepicnenicroen ATTK" BykoBuHChKE 16 15 5.2 95u61 Ane 75 24 34 368.2 31,8 67,2
JIT "BroxkHunbK i
eprenenicrocn ATTK" BykoBuHChKE 16 27 4.9 64 Sn 85 26 30 3082 | 28,7 64,2
JIT "BroxkHunbK i
eprcnenicroen ATTK" BykoBuHChKE 16 30 3.1 82 S 75 26 30 3082 | 28,7 64,2
JIT "BroxauipKui
eprcnenicrocn ATTK" BykoBuHChKE 20 [21(D) | 5.5 9561 Ane 85 26 34 3974 34,3 69,3
JIT "BroxHunbK i
epicnenicroen ATTK" BykoBuHChKE 20 | 21(2) 5 9561 Ane 85 26 34 3974 34,3 69,3
JIT "BroxauipKui BykoBuHCHKE 21 15(1) | 6,5 95161 Sne 30 28 36 4703 40,6 73,8
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- s | E| 5| E 5 | E

= 5| 3 3 sl 8| 5|52 2 | &

HeprkaBHi mianpHEMCTBA JlicHunreo 2 2 o 5 & & i3t A s <

o, o) < O = = = Q S g

5 s =1 -3 =6 T g = g

= 5 3 A Q =4 z S 2

=) T E 2, o ) E e

s = S| 5|5 & 5

S | © S

aepxcneryticrocn AITK"

gmfﬁﬁﬁﬁm ByKoBHHCBKE 21 | 1522) | 8.5 95161 Slne 80 | 28 | 36 | 4703 | 406 | 73.8
gmﬁgii?iziinmp' Icnachke 6 18 52 8wl Anelbrn 105 28 40 5833 50,4 78,8
gmf;d:[‘;ﬁ‘gﬁf ATTK Iemachke 12 | 3 | 34 108Ine+Bra+B 50 | 20 | 26 | 1839 | 184 | 334
gmﬁgii?iziinmp' ByKOBHHCBKE 15 11 43 95161 Sne 80 26 30 308,2 287 64,2
gmffiiﬁiiﬂ ATIK BYKOBHHCHKE 15 12 13 862 Sne 60 24 28 | 2452 | 245 | 598
gmﬁgii?iziinmp' ByKOBHHCBKE 16 10 1,3 9ol SAne 85 26 36 441,1 38,1 71,7
gmﬁfii?iziinmw' ByKOBHHCBKE 16 13 2,1 7563 e 80 28 36 470,3 40,6 73,8
AIT " Bioxuuupruit ByKOBHHCBHKE 16 | 20 2.4 85162 5Ine 95 28 36 | 4703 | 406 | 73,8

gepsxcneryticrocn AITK"
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Jonarox B
IHapamerpu ¢giToMacu XBOHHHX JIICOBHX HACATKEHB Y JICOrOCNOIAPCHKOMY OKPYrY 3aKapnaTCcbKHUX PIBHHH i mepearip’s

@ = o S 5 g
5 % LL & s E :n <
& = e A 5 = ) o S
o EF o= = 7 Q .S o o) e
. . 2 = =t < o 5 | " > £ e
HepxaBH1 mInpHeMCcTBa Jlicanmreo = A, = g = 2 | w3 ;( g s <
) g e o X 2| E S 3 9
= 5 g /| 3 | 3 = 5 =
) T = 2 | & S i S
I : 5] [ . E é -
JI1 "Bunorpaaisceke JII™ Bunorpasisceke 59 33 1,5 10C3 77 24 36 182,8 14,8 20,8
AIT " lop:xxancekuit microcn” BisKiBChKe 9 11 0.5 10C3 36 | 22 | 30 26,5 23 3.3
JI1 " Nosxancekuii microcn” BinkiBchke 9 5 0,6 9C31 13+ 8ne 53 24 | 30 79.5 6,8 9.8
JIT "Tsaiscpke JIT™ TepeOnaHchke 24 3 1,3 8C32Bkx 75 25 32 | 1535 124 18,2
JIT "Tauaisebke JIT™ HyGiBchke 77 4 7.1 9C318me 120 24 36 919.5 74.4 1049
HIT "Xycrepre JIAT™ JIumIaHChKe 88 7 12,0 10C3 70 19 30 | 1000,0 | 85,0 129,2
AIT "Xycrepke JIAI™ JlaHHMTiBChKE 13 6 3.8 | 9C31Sdne+I3+3+Brasds+JIng | 52 23 30 | 316,7 | 269 39.3
HI1 "Bbpycrypsiaceke JIMI™ ['pymriseeke 24 40 0,9 10C3+/13 81 24 32 39,1 7,2 10,6
JI1 "Ipmascekuii mcrocm” 7/t aineH NeS 104. 46 0,3 10C3+]13 28 18 26 22,6 2,0 3,2
HIT Xycrepke JIA I'opinuiBcbke 23 7 2.7 7Ane3bka+s 55 19 20 85,0 7.3 39,6
HIT Mopksacere JIMIT Bpaxynceke 10 3 20,5 1040e 190 24 36 3629 273 2189
HIT Mopksacere JIMIT Bpaxynceke 19 5 4.7 94nelbkatse 192 27 40 496.6 37.3 38,3
HIT Mopksacere JIMIT Bpaxynceke 16 7 1,5 105ne+bkn 102 28 40 515,7 38.8 11,9
HIT Mopksacere JIMIT Bpaxynceke 30 18 4.4 9 me 1 bkn 102 30 36 4425 332 59.4
HIT Mopksacere JIMIT Bpaxynceke 22 2 21,1 104ne+bxn 192 28 44 623.9 46,9 187.4
HIT Mopksacere JIMIT Bpaxynceke 15 45 14,6 1040e 34 16 16 48,9 4.7 10177
HIT Mopksacere JIMIT Bpaxynceke 15 45 14,6 1040e 34 16 16 48,9 4.7 10177
HIT Mopksacere JIMIT Bpaxynceke 17 5 4.1 1040e 40 19 22 110,8 3.9 1513
HIT Mopksacere JIMIT Bpaxynceke 24 14 9.8 84ne 141 bkn 32 28 36 417.0 31,3 1176
HIT Mopksacere JIMIT Komcomonbchke 1 9 3.3 1040e 85 24 26 191,0 14,4 182,0
HIT Mopksacere JIMIT Komcomonbchke 13 47 10,7 651ne3 561 bka 32 30 30 308.8 23,2 2023
HIT Mopksacere JIMIT Komcomonbchke 13 47 10,7 651ne3 561 bka 32 30 30 308.8 23,2 2023
HIT Mopksacere JIMIT Komcomonbchke 13 55 16,9 10me+518+513 132 27 40 496.6 37,3 180,7
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