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Anomauia. Y pobomi noxazana
MOJNCIUBICMb  THOUKAYIL pecyNamOpPHUX
eKOCUCMEMHUX  CepBiCi8  NPOMmMs2oM
MexHO2EeHHO20 IpYHmMo2eHe3y 3a
00NoM02010 HIMOIHOUKAYILIHUX OYIHOK
MEePMOKIIMAMY, KOHMUHEHMATbHOCHI,
KploKaimamy  ma 0OMPOKIIMAMY.
llonvosi  docniddcenHss  NPoOBOOUNUCH
npomsicom 2008-2017 pp. vy 0ocniouiti
bioexonociunii cmanyii /[HiNpo8cbKko2o
aA2papHO-eKOHOMIYHO20 — YHIgepcumemy
(m. lloxpos, J[Hninponempoeécvka
obnacme, Yrpaina). Tonieonu
3aKNIAOEH] Y Medcax HOomupbox munis
mexHozemie:  neodozemu,  O0epPHOBO-
JIIMO2eHHI IPYHMU HA 1eCONO0O0IOHUX
CY2IUHKAX, CIpO-3€/leHux 2IuHax ma
yep8oHo-Oypux eaunax. Bcmanosneno,
Wo noeepxHs emopiozemie 00epicye
Oinbuty KilbKicms COHAYHOI padiayii,
HIJC NOBEPXHS  OEePHOBO-NIMOEHHUX
IpYHmMI8, A  NOBEPXHA  OCMAHHIX
ooepoycye  Oinbwe — menia, — HidC
nedozemu. binbw winenuti pocaunHuil
NOKpUB, AKULL 30AMHUL PO36UBAMNMUCS HA
gce OibUL POOIOYOMY TPYHMI, CIMBOPIOE
Ointbul BUpasHull egekm eKpamy8auHs.
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Ilpomsazom IPYHIMO2EHe3y
Gimoinouxayivini oyinku paodiayiiHo2o
banauncy SHUIICYIOMbCS ma
ACUMNMOMUYHO — HAOIUMNCAIOMbCS 00
cmayionaprux pisnie. OmoOpokiimam
emopiosemis MOMNCHA
oxapakxmepuzyeamu AK MAaKuu, 30
cnpusie me3zoapuoogpimanm, a
oMOpoximam 0epHOBO-TIIMO2EHHUX
I[pyHmie  ma  neodo3emié  CHpusie
cybapudogimam. Cmabinizayis
oMOpopedxcumMy € YMOBOK CMIUIKO20
@DYHKYIOHYBAHHSA MexXHO2eHHOI
Ipyrmoeoi  exocucmemu.  QOoepoicari
CBIOUEHHS, WO NPOMACOM [PYHMOEHE3)
Gimoinouxayivini OYIHKU
KOHMUHEHMAIbHOCMI  6KA3YIOMb  HA
3MEHUIeHHS KOHMPACMHOCHI
MIKDOKIIMAMUYHUX YMOS8. Lna
Vepynoeambs POCIUHHOCHII, AKI
cghopmosani  Ha  pi3HUX ~ MUNAX
MexXHO3eMI8, 8CMAHOBIeHU
CUHXDOHHUL ~ Xapakmep  OUHAMIKU
NOKA3HUKIE KOHMUHEHMAIbHOCIL.
Ilpomseom nepiody tpyHmoeene3y Ha
mexHozemax @opmyromscs pOCIUHHI
VePYNOBAHHA,  AKI  NEBHOI  MIPOIO
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npuxoosms y 8i0N0GIOHICMb 3 YMOBAMU
HABKOIUUHBO2O KAIMAmu4Ho20
omouenus. Lle nposensic cebe y momy,

wo Gimoinouxayivni OUIHKU
KpLOKAIMamy oocumb 4imKo
8i0nosioaroms  BUMIDIOBAHHAM  3d

OcHoBo1O BUPOOHUIITBA
MIPOIOBOJIHCTBA € CLIIbCBKE
TOCIIOAapCTBO. 3emuti

CLIIbCHKOTOCTIOIAPCHKOTO

KOPUCTYBaHHS 3aiimMaroTh 0:m3bko 40%
noBepxHi cymn [19], i arporeHo3n
MOXKHa pO3TJISJaTH SIK  HAWOUIBIINI
cydacHuit O6iom cymii [9]. Exocucremui
CepBICM — 1€ YMOBH Ta TpOILIECH,
3aBASKA SIKAM MPUPOJTIHI €KOCHCTEMH Ta
BHJIM, SK1 1X CKJIaJar0Th, MIITPUMYIOTh
Ta 3a0€3MeUyloTh XHUTTS JIOAUHU [5].
YcranoBieHi YOTUPH Kareropii
€KOCHCTEMHHUX CEpBICIB: MIATPUMYIOUi
(Supporting services) — HeoOXimHi aJs
BUKOHAHHSI yCiX IHIIUX E€KOCHCTEMHUX
cepBiCIB (IPYHTOYTBOPEHHS, KPYroooir
MOKHBHUX pEYOBHH, TIepBUHHA
MPOYKTUBHICTH); Ti, 10 3a0€3MeYyI0Th
(Provisioning services) — npoaykTH, sKi
MOXYTh OYTH OJIep>KaHl BiJI €KOCHCTEM

(OpoAyKTH, BOJAa, a TaKOX TI'E€HETHUYHI

pecypcu); peryastopui  (Regulating
services) —  peryismis  KJIiMary,
PO3KJIaIaHHs 3a0pYIHIOIOUNX PEUYOBHH,
KOHTPOJIb  INKIJHUKIB Ta  XBOPOO,
OTIMJICHHS; KyJIBTYpHI (Cultural
services) — HemaTepiajabHI BUTOIH, SIKi
OJICPXKYIOTh ~ JIIOJW  BIJ  NPUPOIH

(pexpearris Ta €KOTYpPHU3M, OCBITa Ta iH.)
[21]. Bimnosimmo go  Crparerii
biopiznomanitts €Bpocorosy (Lline 2,
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00NoOM02010 MemeopoNoiUHUX
npunaois.

Knwwuoei cnoea: exocucmemui
cepeicu, PEKYIbmuayis,
Gimoinouxayis, MepMOKIiMam,
oMOpoKimam, KpLoKaimam,

KOHMUHEHMAIbHICMb

Jlist 5) cTaH €KOCHUCTEM Ta €KOCHUCTEMHI
cepBicH KpaiHax-4JIeHax
€BpOMENCHKOT0 COI03y TMOBUHHI OyTH
BHU3HAYCHI Ta NMO3HAYEH1 KapTorpadivyHo
[22]. Exonomiune 3HAYCHHS
€KOCHUCTEMHHUX CEPBICIB TAKOK TOBUHHO
OyTH BCTAHOBJICHE Ta 1HTErparlis TaKux
OIIIHOK TIOBMHHA BPAaXOBYBaTHCS SK Ha

piBai EC, Tak 1 Ha HalllOHAJBHUX

piBHsX [3]

Exonomiuna OLIIHKA
€KOCHCTEMHHUX CEpBICIB —
HalBa)KJIMBIIIIA paKkTHYHA Ta
TeopeThuyHa TpodsiemMa Yy CydacHii
HayIIl. OrigKa ONMJICHHSA SIK

€KOCUCTEMHO1 (DYHKIIIT Ha TJI00aTbHOMY
piBHI nano uudpy 153 OGLLIIOHIB €BpO
Ha pik [10]. ¥V Mexax €Bponeiichbkoro
COI03y I OIllHKa CTaHOBUTH 14,6
oummioniB Ha pik [15]. B CnomyueHux
[IItaTax AMEpPUKH €KOCUCTEM HHIl
cepBic HIKITHUKIB

IPUPOTHUMHU

KOHTPOJIIO
NOMyJISIIAMA ~ KOMax
(kapabiny, MaByKH, Ta 1H.) OLIIHIOETHCA

B 13,6 OwurioniB Ha pik [16]. He

JUBJISTYUCH Ha  (yHZAMEHTaJIbHY
BaXUIUBICTb TIPYHTY Y CUIBCBKOMY
rOCIOJIApCTBI  €KOHOMIYHI  OIlIHKH
HETaTUBHOTO  BIUIMBY HAa  TPYHT

00MEXKYIOThCS TIEPEBAXKHO €pO3IEI0 Ta
3a0pyqHEHHSIM, TPU I[LOMY 3HAYCHHS
010JIOTIYHOTO PI3HOMAHITTSI TPYHTOBOL
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0l0TH Mailke He TOCITIKeHO. 3HAYCHHSI
TISJIBHOCTI  IPYHTOBOi  OiloTM B
IPYHTOTBIPHOMY TMPOIECI OI[IHEHO Yy 5
ouutioniB Ha pik B CHIA Ta 25
OULTIOHIB Y TJ00adbHOMY MacmiTadi

[20].

VY CBOIO 4Hepry arponpoMHCIOBHM

KOMIUIEKC €  3Ha4YHUM  PYIIiEM
BITYM3HSIHOI C€KOHOMIKH. Cranuii
pPO3BUTOK  arpochepu €  YMOBOIO
n00poOyTy Ta  PO3BUTKY  HaIii.
JlocssrTHEHHS CKOJIOTTIHO
0OTPYHTOBAHOTO piBHS
arponpoOMHUCIOBOTO BUPOOHUIITBA

noTpedye po3poOKH Ta BIPOBAKECHHS

1HHOBAIIHHUX TEXHOJIOT1H
MEHEDKMECHTY CKJIaJIOBUX
arpoekocucTeM. ExonoriuHa ckiamioBa
dbopmye OIOTHYHUN TOTEHIIAN Ta

CTOCOBHO JI0 1IHIIUX KOMIIOHEHT €
MaTpPHIICIO, sIKa CTBOPIOE yMOBH [24].
ArpoBHpoOHHYA CKJIaJI0Ba
BU3HAYAETHCS KYJIBTYpOIO
TEXHOJIOTIUHUX cTpaTeriii. ExoHomiko-
colriajibHa

CKlIaJOBa €  MATPHICIO

MOTHBIB Ta OLIIHIOBAHHSI
PE3YNbTATUBHOCTI TOCMOAAPIOBAHHSA SIK
KOMILJIEKCHOI (DYHKIIII, $Ka BKJIOYAE
3aJ10BOJICHHS

lepapxii  moTped BiA

¢b1310J10TTUHUX 10 HaWBUIINX
nyxoBHUX. KokHa 31 CKJIaIOBUX €
CKJIQJIHO OpPraHi30BaHOI CHCTEMOIO,
sika Mae BiacHi uii [25]. Tapmonizartist
LJIEN

CTpaTerii  JOCSITHEHHS  ITUX

noTpedye pO3poOKHU TEXHOJIOT1!
MEHEDKMEHTY Ta  aliropuTMiB  ix
BIIPOBA/DKEHHS Ha PI3HUX 1€papXi4HUX
piBHSIX arpoekocucteMm. [lns 1uporo

HEOOX1/IHE KOHIENTyaJbHEe BUPIIICHHS
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MUATAHHS [IJIETOKIAAaHAS I PI3HUAX
CKJIaIOBUX arpoeKoCHUCTEM Ta
KUIBKICHOT 1X (opmarizaliii. Baxxiausum

3aBJaHHSIM €  KOHBepTallis  Iijiei
MICUCTEM B TepMiHax
KOMIUIEMEHTAPHUX  CKJIAIOBUX:  SK

€KOJIOTIUHI Tl BUIJISAAIOTH 3 OOKYy
arpOTEXHOJIOTIYHOI Ta  €KOHOMIKO-
COIIIAJILHOI CKJIQJOBUX, Ta BIAMOBIIHO
arpoOTEeXHOJIOTIYHI  Ta

COLIAJIBHI I11Ti 3 OOKY iHIIUX [26].

€KOHOMIKO-
Haiiouipin BAKJIMBUMM
€KOCHUCTEMHUMU cepBicaMu y

CLIIbCBKOMY TOCIIOJAPCTBI €: ONUJICHHS,

NPUPOJHUN  KOHTPOJIb  IIKIJHUKIB
CLIbCBKOTO roCII0/1apCTBa,
HOiATPUMAHHS ~ POJIIOYOCTI  IPYHTIB,

0XOpOHa O10JIOTIYHOTO PI3HOMAHITTS Ta
010TOINB, $IKI € BMICTWJIHIIEM IHOTO
pizHOMaHITTS [8].

biosmoriune  pi3HOMaHITTA  Ta

OB’ s13aH1 €KOCHCTEMHI poLecH
3a0€3neuyloTh €KOCHCTEMHI CEpBICH 3
3IY4EHHSIM BEJIMKOI KIJBKOCTI BHIIB
JUIT BUKOHAHHA OLIBII HIK OIHOIO
€KOCHUCTEMHOTO cepBicy. baraTto BuiuiB
KOMax MpUHMalOTh y4acTh y MpOILeci
3anuiieHHs pociuH [4, 12, 13]. Komaxu
3BUYAaHO  BIABIAYIOTH  KBITH  JJIst
30upanHs D1 (HEKTap Ta/abo MUJIOK) Ta
MOXYTb  OyTH  TeHepajicTaMH 3
MUPOKUM TPOPIYHUM CIIEKTPOM Ta
BiJIBiIytouM OaraTo BUIIB POCIUH abo
CrielialicTaMH, sIKi BIIBIAYIOTH TIJIBKH
oOMeKeHe KOJIO BUIIB POCIUH. Y CBITI
264  BUOIB  KYJbTYpHHX  POCIUH
MOBHICTIO a00 YacTKOBO TOTPEOYIOTH
OMWJICHHS Ta NpOAyKiis Oims 75 %
KylnbTyp,  SIKI  TOCTYNalmTh  Ha
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[JIO0QBPHUM  PUHOK, 3alIeKUTh  BiJ
omuneHHs [14]. HaiiGinpm BizoMum
MIOJIIHATOPOM € MEJIOHOCHA OJKOoIa, aje
TIOBHICTIO OB’ 13yBaTH poIIeC
3aMWICHHS 3 OJHUM BHJOM HE €
OOTpYHTOBAHHM. PiznomaniTTS

MOJTIHATOPIB 3/1aTHE 301TBITUTH
BpOXaifHicTh a00 AKicTh (QpyKTiB [1].
BuaoOyTok KOPHUCHHUX KOTAJIUH

BIJIKPUTUM CIIOCOOOM TIPU3BOJMUTH O

NOBHOTO  pYHHYBaHHS  IPYHTOBOTO
MIOKPUBY — OCHOBHM 010Tr€oneHo3y, a
TakoXX 3HUIIye  (iTo-, 300- Ta
MIKpOOOLIECHOTUYHU I 0JI0KH
010T€01ICHO3Y. s pO3po0OKHU
Halle(DEKTUBHIIIMX Ta PallOHATBHUX
METO/I1B pPEeKyIbTUBAIIIT BEJINKE

3HAUYEHHSI Ma€ JOCIIKEHHS TPOIIECIiB
iX OpUPOHOT €BOJIIOIII — BIAHOBJICHHS
POCIIMHHOTO TIOKPHUBY Ta TBapUHHOTO
HAaCEJICHHS AK 1H(OpMaTUBHUX
KOMITOHEHTIB OioreorieHo3y [24]. Mu
MIPOTIOHYEMO po3rIIAIaTh
PEKYJIbTHUBAIIIIO SIK CHCTEMY 3aXOJiB I10
BIIHOBJICHHIO E€KOCHCTEMHHUX CEpBICIB

O0loTu. Y 11bOMYy 3B’S3KY aKTyaJbHOIO

npoOJIeMOI0  BUCTYIIAE  MOXJIUBICTh
KUIBKICHOI  OIIHKH  €KOCHCTEMHHX
CEepBICIB.

Harmoro poGodoto rirnore3oro € Te,
10 (biTOIHIUKAITIHH] OLIIHKH
EKOJIOTITYHUX PEXHUMIB, SKI MOXYTb
OyTH ofiep>kaHi Ha OCHOBI JIOCHIKCHHS
POCTUHHHX yTpYyNOBaHb, SKI

(hOpMYyIOTBCSI Ha TEXHO3EMax, MOXKYTh
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Oytu MapKepamu aAKTUBHOCTI
eKocucTeMHUX cepsiciB. [lokazano, 1o
OTIOPHI E€KOCHCTEMHI1 CEpPBICM MOXYTh
OyTH J1arHOCTOBaHI 3a JOIOMOTOIO
GbiToIHAMKAIIITHIX IIKaJI
MIHEpaTi30BaHHOCTI, Tpo(dHOCTI Ta
KHACIOTHOCTI exadoromy [17].

im0 Hamoi poboTH moKa3aTu
MOXJIMBICTh 1HAUKAIT PETYISATOPHUX
CEpBICIB  IPOTITOM

IPYHTOTEHE3Y 3a

€KOCHUCTEMHUX
TEXHOTEHHOTO
JOTIOMOTOI0  (PITOIHAMKAIIIHHUX OLIIHOK
TEPMOKJIIMATY, KOHTHHEHTaJbHOCTI,
KpIOKJIIMATy Ta OOMpPOKIIIMATYy.
Marepiaaun ta meroamn. IlonboBi
JOCIIJIKEHHSI TPOBOAMIACH MPOTITOM
2008-2017 pp- y JOCIITHIN
010€K0JIOT1UHIN cTaHIii JJHIMPOBCHKOTO

arpapHO-€KOHOMIYHOTO  YHIBEPCUTETY
(M. ITokpos, JIHinmponeTpoBchbKa
00J1acTh, VYkpaina). [Tomironun

3aKJIaJieHl Yy MeXKaX 4YOTHUPhOX THUITIB

TEXHO3EMIB:  TI€JIO3EMH,  JICPHOBO-
JITOTEHHI TPYHTH Ha JIECOMOIIOHUX
CYIJIMHKaX, CIpo-3€JCHUX TJIMHAX Ta
4epBOHO-Oypux  rmHax.  [lomiron
CKJIaaeTbesl 3 15 TpaHCEKT, a KOKHA
TpaHCEKTa CKJajeHa 3 7 TMpoOHUX
MaiilaHuuKiB. BifgcTanb MiX psaaMu B
HOJIroHI CcTaHOBHTH 3 M (puc. 1).
Koxuuii  MaligaH4uk

coboro  kBaapar po3mipoMm 3x3 M. YV

IIPEJCTABIISE

MeXaxX KOXXHOTO MailaHduka OyJo

MpoBeJieHe Te000TaHIYHE OMHUCAHHS

POCITMHHOCTI.
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Puc. 1. CxeMa nmoJsiirony Ta po3miiieHHsi IpOOHUX JiJITHOK

Bigomocri po
3apOCTaHHS

JTUHAMIKY
¢asi
dbopMyBaHHS eMOpPiO3eMIB MPOTATOM
nepuoro mepiogy cykuecii (2, 4, 6, 8
pokiB) B34Ti 3 pobotu M. T. Macroka

BIJIBAJIIB Ha

[18]. BimomocTi mpo cTaH POCIMHHOTO
YIPYIHOBaHHS HA TEXHO3eMaX BikoM 39,

40, 41 Ta 42 poku — BIacHi
CKCIICpUMEHTabHI  pe3yabTatu  [17].
YacoBa TUHAMIKa 3MIH
(GiTOIHAMKALIMHUX TOKa3HUKIB Oyna

anpOKCMMOBAHa PIBHSAHHAM XULla, SIKE
Ma€ BUTJISIA:
T']‘l
'=mir
ne Y — exosoriunuid axrtop; T —
Yyac ICHyBaHHS TEXHO3eMY, poku; N Ta K
Koedimient

—  KOHCTAHTH. Ximia

3HAWAEHUN SK BUIBHHHM YI€H JIHIAHOI

3aJIeKHOCTI, no0y10BaHOi y
koopauHatax logT — ock abcmuc, log
(Y/(Ymax-Y)) — oCb  OpauHAT.
Koedimienr  Xiumma  XapakTepusye
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KOOTIEPATUBHICTh JIMHAMIKK TIPOIIECY.
[Ipu koedimienTi Xiyua, sskuid Outee 1
CIIOCTEPITAETHCA MO3UTUBHUN
KOOIIEpaTUBHUI eQexT, npu
koedimienti Ximwia, sskuit meHmui 1 —
HEraTUBHUN  KOONEpATHUBHUN  e(deKT,
AKIIO KOEQIIEHT JTOPIBHIOE OJUHUII —
KOOTIepaTUBHUM e€eKT BIACYTHIN.

A. 11 dinyx [7] Buninse enadiuni
Ta KJIIMaTU4H1 (DITOIHAMKAIINHI IIKaTH.

Jlo enadiyHux HajmexkaTb MOKA3HUK

rigpomMopd (Hd), 3MIHHICTb
3pontokeHHss  (fH), aepamis  (Ae),
kucinoTHuii  pexum (RC), conboBuit

pexxum (Sl), BMicT KapOOHATHHUX COJICH
(Ca), BMicT y TIpyHTI 3aCBOIOBaHHX
dopm azory (Nt). o xIiMaTUYHUX
HaJIe)KaTh  IIKAJIM 32  YOTUpMa

(Tm),
ombpopexxum (Om), kpiopexum (Cr) i
KOHTHHEHTaNbHICTh Kiimaty (Kn). Kpim

3a3HAYEHHUX,

dakTopamu: TEPMOPEKUM

BUAUIAETHCS 1€ IIKaJia

OCBITJICHHS (Lo), AKy  MOJXHa

ISSN 2223-1609
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OXapaKTepu3yBaTu K
MIKPOKJIIMaTUYHY MoxHa
OPUITYCTUTH, 10 enadiyHl KM Ta

IIKajla OCBITJICHHSI OyAyTh YYTJHUBI 0

HIKamy.

BapiabeNbHOCTI BIIACTUBOCTEH TPYHTY
Ha PiBHI OKPEMOi TOYKH, 1110 MOXKE OyTH

KapTorpadyBaHHs. Temnnosi
BJIACTUBOCTI  IPYHTIB  1HJIUKYHOTHCS
IIKAJIOIO TEPMOPEIKUMY, a
T1pOTEepMIUHI — IITKAJIOI0

oMOpopexuma [7].
KoxxHOMY TOKa3HUKY TepMOMOpd

OCHOBOIO JUTS 3aCTOCYBaHHS MOCTaBJICHE y BIAMOBIIHICTh 3HAYEHHS
GbiTOIHIUKAITHIX [IKaJI TUTA pamiariiftHoro 6anancy (puc. 2).
BEJIMKOMACIITa0OHOTO
90 I I 4000
80 +—— Yy =209.34x - 0.04 3500
70 +— | — =
50 y = 5.00x - 3000
5 - 2500
40 - 2000
30 - 1500
20 - 1000
10 - 500
0 - 0
1 3 5 7 11 13 15 17

Puc. 2. 3ajexxHicTh MK QITOIHAUKANINHUMH OLIHKAMH TEPMOKJIIMATY (0Ch
abcumc) Ta pagiauiiinum G6amancom (ochk opauuar 3aiBa — y KKan/cm?/pik 3a
Iuranosum [23], ock opaunar cnupasa —y MJIx/(m? * pik) 3a Didukh [7])

Harmri po3paxyHKy MOKa3yrTh, 1110

3aJIEKHICTh MiX MOKa3HUKaMU
TEPMOKJIIMATy Ta paianitHum
OaJlaHCOM  MOJKHa  anpOKCUMYBaTH

JHIAHUM PIBHSIHHSIM:
Y =209.34X — 0.0441,

ne Y — pamiamiiHuil  Oanasc,
MJx/(M*> * pik); X — IOKa3HUK
TepMoMOpd.

[HTEpIONIAIIis MK

XapaKTEPUCTUKOID OMOpOKJIIMATy Ta

OaJIbHUMH  OIlIHKAMH 32  IIKaJIOKO

OMOpOKJIIMATy JaJIM TaKy 3alle)KHICTh

(puc. 3):
Y =196.15X — 2537.2,
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ne Y — P-E (P — onamu, mM/pik, E
— BUIAPOBYBaHHA, MM/piK), X — OalbHI
OIIHKM 32 IIKAJIOK OMOpPOKIIIMATY.

3aJIe)KHICTh MMOKa3HUKa
KOHTHHEHTAIbHOCTI BIJI OaJILHUX
OIIIHOK TaKOXX Ma€ JIHIWHUN XapaKTep:

Y =10X+ 41,

ne Y — dakTop
KOHTHHEHTAIBbHOCTI, X — OalbHI OLIHKU
3a IIKaJ0I0 KOHTUHEHTAILHOCTI.

Cepennto

HANXOJIOIHIIIOTO

TEMIEPATYPy
MICSIIA MOYKHA

OLIIHUTH 32 PIBHSHHAM:

YV =3.83X—- 3817,
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ne Y — cepemHs TemIeparypa
HalxoJiogHimoro wicsmsa, °C, X —

OaJbH1 OLIIHKH 32 MIKAJIO0 KPIOKIIMATY.

2500
2000

r=196.15x - 2537.2

et

1500

/

1000

Puc. 3. 3anexuicts xapakrepuctuku omoOpokiaimary (P-E, ne P — omaawu,
MM/pik, E — BumapoByBaHHs, MM/pIK) BiI OajJbHHX OLIHOK 32 IIKAJOI0

omoOpoxtimary (3a [7]).

Pe3yabTaTu T2 00roBOpeHHs

TepmoxiiMaTHUHAI acmeKT
€KOCHCTEMHHMX CepPBiCiB POCIAMHHOCTI
TeXH03eMiB

3a manmmu M.O. Bekapepuua [2]
KUTBKICTh €HEprii, 10 HaJXOAUTh BiJ
COHIIS Ha TIOBEPXHIO TPYHTY B YMOBax
Hikonmonaschkoi MeTeOoCTaHINli, B SICHUU
3UMOBHI JIeHb (CIYCHb)
690.4 Jlx/cM?/n00y i B moxmypuii —
mame 171.5 Jx/cM?*/no6y. B schuii Ta

CTaHOBHTD

MOXMYPHUH JITHIA JeHb (JUNEHB) —
2715.4 i 602.5
Jx/cM?/n06y. bananc coHsUHOI eHeprii

BIJIIIOBITHO

B SICHAM JI€Hb pPaHHBOI BECHOIO
(6epesenp, MOYATOK KBITHS) JOPIBHIOE
+573.2 Jx/cM?/ 100y,
Bimnosigro  +999.9  JIx/cM?/mo0y.

TepMoxmimMaT XapakTepusye KUIbKICTb

BIIITKY
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Tersa, M0 OTPUMYE NEBHA TEPUTOPIS

MOBEpPXHI 3a TIEBHUU Tepion, abo
pamiamiiftHui OanmaHc [7]. 3a
METEOPOJIOTI IHIUMH JTaHUMHU

pamianiiiHui 0amaHc MOXHA OLIIHUTH 3a
dopmyoro [11]:
R=923.54 +122.72 T,

ne R — pamiamiinuii  6anasc,
M]Ix/(M**pik), T — cepenHbopiuHa
TeMIlepaTypa TOBITPS, °C.
CepennbopiuHa TeMmIriepaTypa y mepiof
3 1966 mo 2013 pp.

MeTeocTaHIii y M. Hikonosis ctaHoBuIa

3a JaHHUMH

9.8°C. Takum 4uyumHOM, pajialiiHUI

OamaHc 'y MeXax JOCHIKYBaHOI
TepuTopli  3a 1M€o (HOPMYIIOI0
cranoButh 2126.2 MJIx/(M*> * pik).
Takoxx panmiamiiHuii OamaHC MOXHA

OHiHI/ITI/I 3ad JOIIOMOI'0K0 CYMHU aKTUBHHX
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TemMnepaTyp mnositps [6]:
R = 41/87*[0/0121*(Xt>10°) +
9.9289],
ne R — pamamiiauii  6anasc,
Mx/(M*> * pik), Zt>10° — cyma
TeMmmeparyp, ski mnepeBuiryoth 10°C
poky. Cepenusa cyma
epeKTUBHUX TeMIepaTyp y mepion 3
1966 no 2013 pp. cranoButh 3399.6°C,
0 JO03BOJISIE OIIHUTH pajialliiHAMA
OaylaHC AK Takui, 1o gopiBHioe 2117.8

IIPOTATOM

MIx/(M? * pik). TakKuM YMHOM, OLIHKH
pazaiamiiHoro OanaHCy, SIKI OJepXkaHi
pI3HUMU METOJIaMH, JaloTh OJIM3bKI
pe3ynbTaTH.

Opep>kaHi JaHl CBiYaTh MPO Te,
[0 TOBEPXHS €MOpIO3eMiB OJIEPKYE
OUIBIIY KIJTBKICTh TEIJIA, HIK MTOBEPXHS
IPYHTIB, a
MOBEPXHSI OCTaHHIX OJEpPXKy€e OlbIIe

J€PHOBO-JIITOTEHHUX

tenna, HbK neposemu (F = 134, p =
0.000).
paxmiariiiHoro ©OajnaHCy Ha TOBEpPXHI

ditoiHaUKAIIHL OLIIHKHA

eMOpio3eMiB  3HAYHO TEPEBUIIYIOThH

OLIIHKH IEOTO MOKa3HUKY 3a
KIIIMAaTHYHUMH JaHUMHU. Tak, cepemaHe

3Ha4YEHHs pajialiifHoro Oajlancy ist

eMOpiozemy CTAHOBUTH 2325.1
MJIx/(M?> * pik), mo Ha 9.5 % BuILE
KJIIMAaTUYHUX  OIIHOK.  Haiommxkua

OIliHKa 3a (PITOIHAMKAMINHUMH JaHUMH
710 KJIIMaTUYHUX PO3pPaxyHKiB 3po0iieHa
UIsT Tmexo3eMiB 1 cra”HoBuTh 2183.5
M]JTx/(M? * pik), mo Tineku Ha 2.7 %
BUIILIE KJIIIMAaTUYHUX OI[IHOK.

Moxna NPUILYCTUTH, 110

IIUIBHICTh ~ POCIAMHHOTO  TOKPUBY

BIIMBA€ Ha KUIBKICTH TeEIa, SKe
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MOBEPXHSI TPYHTY OJEpXKye. bimbin
IIIIbHUA  POCIMHHUM TIOKPUB, SIKHUM
3aTHUH PO3BHUBATHCA Ha BCE OLIBII
pOAIOYOMY TIPYHTi, CTBOPIOE OLIBII

BUpa3Huil edekT ekpaHyBaHHS. Taka

TOYKAa  30py  TOSICHIOE  OUIBIIY
BapiabeIbHICTh (biTOIHIMKALIIMHUAX
OLIIHOK  TEpMOKIIMaTy  eOpio3emiB
MNOPIBHSHO 3  IHIIMMU  TUIIAMH

TexHo3eMmiB. Ha emOpiozemax mioHepHi
POCIIMHHI yrpymoBaHHS BKpai
UISTHKA

dbparmMeHTapHi, a 3HauHI

30BCIM 1mo30aBJIeH1 POCIMHHOTO
MIOKPUBY.
Haii0inpiry ~ KUIBKICTH
OJICPXKYIOTh  eMOpio3eMu Ha  Cipo-
3eJICHUX TJIMHAX Ta Ha YepBOHO-Oypux

CYIJIMHKax. BiI[HOBiI[HO, MCHIIC TCILJIa

TCIl1a

MOMNaJa€ Ha MOBEPXHIO JIECOMOAIOHUX
CYIJIMHKIB Ta YEpPBOHO-OYypUX TJIMH
(puc. 4).

P0301>KHOCTI Mi>K PI3HUMH TUIIAMU
JIEPHOBO-JTITOTEHHUX TPYHTIB HE IyXKe
3HauHi. HaliMeHIy KUIBKICTh Teria
0JIep)Ky€E ACPHOBO-JIITOTEHHUM TPYHT HA
TEXHOJIOTIYHINA CYMIIlll TIPCHKUX TOPI.
Cnim  BII3HAYWTH, IO  LIUIBHICTH

POCIIMHHOTO  TIOKPHBY Ha  IIbOMY
TEXHO3eMI HE OUIbINE, HDK Ha IHIIUX
TexHo3emax. Jlo yBaru tpeba me Opatu
Taky OOCTaBHHY, SK KOJIp TMOBEpPXHi
TeXHO3eMiB.  bimbm  CBITIHI  TOHa
MOBEPXHI XapaKTEPHU3YIOTHCA OLIBIITUM
piBHEM annOeno, 110

pajianiiiHui 6anaHc.

BIINIMBA€ Ha
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Puc. 4. ®itoinaukaniiHa ouiHKa TePpMOKJIIMATy
Ymoeni noznauku: SL_RB — nepHOBO-IITOreHHI IpyHTH Ha 4yepBOHO-Oypux rnmHax; SL LL —
JepHOBO-JIITOTCHHI IPYHTH Ha jeconoaiOnnx cyrnuakax; SL GG — nepHOBO-TITOreHHI IPYHTH Ha
cipo-zenenux rimHax; SL TS — nepHOBO-NITOreHHI IPYHTH HA TEXHOJOTIYHIA CyMillli TipChKHUX
nopia; EM RB — em0Opiozemu Ha uepBoHO-Oypux rimHax; EM LL — empiozeMu Ha jeconoaiOHux
cyrnuikax; EM_ GG — em0pio3emu Ha ccipo-3enenux rmHax; EM_RC — emOpiozemu Ha 4epBOHO-

Oypux cyrimHkax; PS — nemgozemu.

[Ipotsirom TPYHTOTCHE3Y

(hiTOIHAMKALIMHI OI[IHKM paaialliiHOro

Oasiancy 3HMKYIOTBCS Ta
ACUMITOTUYHO  HAOJIMXKAIOThCS  JI0
CTalioOHapHUX  piBHIB  (puc.  5).
Po3paxynkoBi CTaIllOHapHI  PIBHI

HaOJMKEHI JI0 OIIIHOK pajialliifHOro
Oajlancy 3a KIIMATUYHUMU JTaHUMH
(tabn. 1). HaitmeHmuii cramioHapHUI
piBEHb BCTAHOBJICHUU T
JIECOIIOI1I0HUX CYTJIMHKIB, a
HaWOUIBIIMI — I CipO-3€JICHUX TIIUH.
[leil pe3yapTaT MU TaKOX MOB’SI3yEMO 3
BIZIMIHHOCTSIMHA IMOTEHIIAJILHOT
POJIOYOCTI TEXHO3EMIB Ta, BIJIOBIIHO,

IMPOCKTHUBHUM IIOKPHUTTAM POCIMHHOI'O

Ne 6 (76), 2018
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NOKpUBY. JIepHOBO-TITOTEHHI TPYHTH
Ha JIECOITOA1I0HUX CYTJIMHKIB
XapaKTEePU3YIOThCS HaOUTBIIUM
NOTEHIIAJIOM POJIOYOCTI, BIJIMOBIIHO
JI0 4Or0 Ha HUX POCIWHHUI TOKPUB Ma€
HaUOUIBIINIA eEeKT eKpaHyBaHHS.
dopMyBaHHS JIOCUTH IIIITLHOTO
POCJIMHHOTO TMOKPUBY Ha TEXHO3EMax
BHACJIJIOK iX MOTEHIIILHOI POJIFOYOCTI
B1IOYBAa€ThCS  JOCUTh IIBUIKO, IO

MOSICHIOE JYK€ IIBUAKY 1HTEHCUBHICTH

JIOCSITHEHHSI ~ CTalllOHApHOTO  CTaHy
IHIMKOBAaHUX 3HAYCHb pagialliiHOTrOo
Oayancy. Tepmin JOCSITHEHHS

MIOJIOBUHHOTO PIBHSI BiJl CTaIlllOHAPHOTO
cTaHoBUTH 7.9—10.6 poKiB.
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Cipo-3eneHi TJIMHA
Puc. 5. /Iunamika papgiauiiinoro 0anaHcy TexHO3eMiB 3a pe3yJbTaTaMu
diToinaukaunii B mpoueci rpyHTOreHe3y
1. PiBHsiHHfI JaMHAMiKM pajgianiiinoro O6ajgancy TexHo3emiB (Y) 3a
pe3yabTaramMu (iToinaukamii y yaci rpynrorese3sy (X)

il e
Cybctpar PiBHsIHHS qI/.ICHO TSO.’ FI[:(()HIR4
Ximna pPOKiB
YepBoHO-0ypi MIHHU Y = 2.23+100%x06%/(x0-¢5+398) 2.00 8.1 2.23
Jlecomoni6ui cyrmuuku | Y = 2,17+100%x%24/(x0-24+328) 2.13 10.6 2.17
Cipo-3eneHi TJIMHA Y =2.30+100*x127/(x127+142) 1.85 7.9 2.30
OueBHIHO, JWKA POCIMHHICTD pI3HUX THUIAX TEXHO3EMIB JOCHUTh
JOCUTh  €KOJIOTIYHO  THYy4YKa, IO oA10H1.
no3Boysie i (opMyBaTH pPOCTUHHUUN OmOpopexum TexHo3eMiB
IIOKPUB OJHOTO PIBHSA IIUIBHOCTI 3a Y  Mexax = KOXHOTO  THUIY
PI3HHX pEXKUMIB POJIFOYOCTI TEXHO3EMIB CIIOCTEPITAETHCS
TEXHO3EMIB. Ie MOSICHIOE Ty CTaOUTbHUM  pIBEHb  OJHOPITHOCTI
00CTaBUHY, 10 MUHAMIYH1 GbiTOIHIUKAIITHUX OILIIHOK
XapaKTEPUCTUKH GbiTOIHIUKAIIHHIX oMOpokitiMary (puc. 6).

OIIIHOK  pajiaiiifHoro OajaHcy Ha
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Puc. 6. @iToinauKkaniiiHa OiHKa OMOPOKJIIMATY
Ymoeni nosnauku: nus. puc. 1; P — onagu, mm/pik; E — BunaproBanus, Mm/pik

[llxkana omOpopexuMy BiJIOUBaE
CTYIIIHb apUTHOCTI-TYMIJTHOCTI
KJIIMAaTy, 110 BHU3HAYAETHCS BOJIOTICTIO
MOBITPS 1 TIOB's13aHa 3 KIJILKICTIO OITaIiB,
CTOKOM, BUITAPOBYBAHICTIO,
TpaHCHipaIli€lo,

toio [7]. Lle# moka3HUK BUpakaeThCs 1

BOJIOTICTIO  IPYHTIB

B KUIbKICHUX omuHUIX: P — £, ne P —
KUIBKICTh aTMOC(EPHHUX OMajiB, MM, FE
— BUIIAPOBYBAHICTH, MM.
diToinauKaIiigl OLIIHKH
OMOpOKJIIMATy CTaTHUCTHUYHO BIPOTITHO
BIIMIHHI i1 eMOpio3eMiB 3 OJHOTO
OOKy Ta JE€pHOBO-JIITOI€HHUX IPYHTIB
Ta neno3emiB — 3 iHmoro (F = 48.5, p =
0.000).

MOKHA OXapaKTEpHU3yBaTH SIK TAaKHUA, 30

OmMmOpoximimMar  emMOpio3eMiB

Ne 6 (76), 2018
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cnpusie me3oapuaodiram (3a [7]), abo €
Mme3oapimauM (3a [23]). OmOpoxmimar
JIEPHOBO-JTITOTEHHUX IPYHTIB Ta
nezo3eMiB cripusie cybapumoditam (3a
[7]) abo € cybapuanum (3a [23]). Takum
IPYHTOTEHE3Y

ACIICKT

YUHOM, MIPOTATOM
OMOPOKJITIMAaTUYHUN
€KOJIOTIYHOTO OTOYCHHS TEXHO3EMIB
CYTT€BO 3MIHIOETHCHA.

Cepen
apuIHUA OMOpOKIIIMAT BCTAHOBJICHUI

eMpi0o3eMiB Maitxe

VIS 4epBOHO-OYypHX CYTJIMHKIB.
nepioay
(biTOIHIUKAIIIIH] OIIHKK OMOpOKIIIMATy

[Ipotsirom [PYHTOI'€HE3Y

MarTh TEHACHIUI 0 30UJIbIIEHHS Ta

BUXOJIy Ha CTaI[lOHApHUN PiBEHb (pUC.
7).
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Puc. 7. [Aunamika oMOpoKJiMATy TexHO3eMiB 3a pe3yJbTaTaMu
diToinaukaunii B mpoueci rpyHTOreHe3y

Ouinka mapaMeTpiB  Mojelen IaTeHCUBHICTE JIOCSITHEHHS
Xinma  J103BOJISIE  BCTAHOBUTH, IO CTAaIllOHAPHOTO CTaHy 3a IMOKAa3HUKAMHU
CTallOHapHI piBHI MOKa3HUKIB OMOpOKJIIMaTy B POCIMHHUX
OMpOKJIIMATy IS YepBOHO-Oypux Ta yIPYMOBAHHIX Ha TEXHO3eMax
CIpO-3€JIEHUX TJIMH MOAI0H1 MiX cO0010. B1/10yBa€THCS TTyKe MIBUJIKO.
Jlemo MEeHIIMK MOKa3HUK XapaKTepHUI [TonoBuHHMI piBEHB Bij CTAI[IOHAPHOTO
JUTSL JIECTIOIOHUX CYTJIMHKIB. 3arajiom, Ha YePBOHO-OYpUX TIMHAX TOCATAETHCS
CTallioHapHI  piBHI  OMOpOKJIIMaTy BXKE 4yepe3 6.5 pOoKiB 3 MOYaTKy MPOIecy
BIJIMOBIAAIOTh  €KOJIOTIYHUM YMOBaM, nenorenesy (Tadim. 2).

AK1 COPUSATINBI 1J1s1 cyOapuaoditam.
2. PiBHsiHHS 1MHAMikK oMOpokJiMaTy TexHo3eMiB (Y) 3a pe3yJabTaTaMu
¢diToinaukanii y yaci rpyaTorenesy (X)

Cybctpar PiBHsIHHS ;I(I/llﬁig Ts0, poKiB P-E
YepBoHO-0ypi MIHHU = -10322.7+10%*x14Y/(x141+0.21) 2.53 6.5 -330
JlecomoniOHI CyrIMHKU = —10415.9+10%*x1%5/(x1-%5+0.12) 2.02 94 —420
Cipo-3erneHi TMHA Y =-9499.3+10%*x%1%/(x%15+0.16) 2.26 11.8 =315
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Ha necomomiOHMX CyriMHKax Ta
CIpo-3€JIeHUX TJMHAx Ied TepMiH
craoButh 9.4 Ta 11.8 BIAMIOBIIHO.
[IIBuak1 TEPMIHH JIOCSITaHHS
CTAIllOHAPHOTO CTaHy OMOpOKIIMAaTy,
AYMKY,
TUHAMIYHUM XapakTepoMm (HOpMyBaHHS

HA  Hamy 00yMOBJIIEH1
IIUIBHOTO POCIMHHOTO TOKPUBY Ha
TexHozemax. IleBHOIO Mipoi0 3MiHa
MOKa3HUKIB OMOPOKJIIMATy MPOTITOM
IPYHTOTEHE3Y € OKa3HUKOM
NEPTUHEHTHOTO BIUIMBY POCIMHHOTO
nokpuBy. llepTuHeHIiss € omHUM 3
MPOSIBIB €KOCUCTEMHHUX CEPBICIB, AKUHN

ONTHUMI3yE  €KOJIOTIYHI PEKUMHU B
yMOBax TEXHOTEHHOTO
IPYHTOYTBOPEHHS.

Yucaa Xinna, K1 €
OTIOCEPEAKOBAHUM MapKepoM

CKJIaJIHOCTI JAUHAMIYHMX MPOIIECIB, SKi

BUKJIMKAIOTh  CIIOCTEPEKYBaHI 3MIiHU
MOKa3HUKIB OMOpPOKIIMATy, BKa3yIOTh
Ha BHUCOKHW PIBEHb IX CKJIAIHOCTI.
YMOBHO KOKYYH, JTUHaMIKa
BHU3HAUAETHCS HE MEHIIE HDK JIBOMa
«aKTHBHUMH IICHTpaMu». Y TMEpIIOMYy
HaOMMKEHI y SKOCTI TaKuX IEHTPIB
MO’KHA PO3TIISAATH POCIUHHHUMA MTOKPUB
Ta TEXHOTeHHl IpyHTU. B3aemuuit
BIUTUB 1TuX (haKTOpiB AMHAMIKHA (HOpMYyeE
OMOpOPEKUMY.

pexuM  crabimizari

Cnig  BiA3HAYUTH, MO0 CcTaOLII3aLis
OMOpOpPEKMMY € YMOBOIO CTIHKOTO
(yHKII1OHYBaHHS TEXHOT€HHOT
IPYHTOBOI €KOCUCTEMH.
KoHTHHEeHTAJILHICTH KJIIMATYy Ta
0C00TMBOCTI IPYHTOICHe3y

TE€XHO03eMiB

Ne 6 (76), 2018
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[IpoTsirom IPYHTOTCHE3Y
GbiToIHIUKAIIH] OLIIHKHU
KOHTHUHEHTAJILHOCTI KJIIMaTy

smenmyThess (F = 2.45, p = 0.05).
Em6piozemu XapaKTepU3yIThCS
MOKa3HUKaAMH KOHTHHECHTAJIHbHOCTI

151.5£2.3 (95 % noBipumii iHTEpBa

118.7-175.2), 1110 BIJIITOB1 A€
CyOKOHTIHEHTAIbHOMY KJIIMATYy.
JIepHOBO-TITOTEHHI1 IPYHTH Ta

MeJ03€MU MaJI0 PO3PI3HSIOTHCS 32 I[IUM
nokazHukoM (148.9+0.6 ta 146.4+0.6

BI/ITIOBIJTHO). Ix MMOKa3HUK
KOHTHHEHTAJILHOCTI BIJIIOB1IA€
FEeMIKOHTIHEHTAIbHOMY  KiIiMmary. Y
MEXax KOXHOTO THIY TEXHO3EMY

CIIOCTEPITaloThCsl 3HAYHI BIAMIHHOCTI y
MOKa3HUKAaX KOHTHHEHTAIBHOCTI (pHC.
8).

Cepen emOpio3eMiB HaWOUIbIINMA
TTOKa3HHUK KOHTHHEHTAJIbLHOCTI
XapaKTEepHUM IS CipO-3€JICHUX TJIMH, a
cepen JIEpPHOBO-JTITOTEHHUX IPYHTIB —
JUISL JIECOTIOIIOHUX CYTJMHKIB. Y CBOIO
qyepry
KOHTMHEHTAJIbHOCTI cepell eMOpio3eMiB

HaWMEHIII IMOKa3HUKHU
XapaKTEpHl Jii YEPBOHO-OYpUX TJIWH.
Hu3bki 1MOKa3HUKKM KOHTHHEHTAJIBLHOCTI
BJIACTUBl  JIJI1  JIGPHOBO-JIITOT€HHUX
IPYHTIB Ha YEPBOHO-OypUX TJIMHAX Ta
Ha TEXHOJIOTIUHIA CyMilll TIPpChKUX
IOpiI.

[Ipotsirom 4Yacy TIpYHTOTrEHE3Y
TEXHO3eMIB (PITOIHAMKAIIINHI  OIlIHKU
KOHTHUHEHTAJIbHOCTI KJIIMaTy
JEMOHCTPYIOTh YITKY TEHJICHIII0 J10
3MEHIIIEHHs Ta CTaOuTi3allli TOKa3HHUKIB

(puc. 9).
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Puc. 8. ®iTtoinaukaniiina oiHka KOHTHHEHTAJIBLHOCTI KJIiMaTy

Ymoeni noznauku: nus. puc. 2
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Kinekichi XapaKTePUCTUKU
JTUHAMIKHA, OJIepXkKaHl SK MapameTpu
Mozen Xijuia, MaloTh BUCOKHH DPIBEHb
MO10HOCTI VTS pI3HUX THUIIB

TexHozemiB (Tabn. 3). CramioHapHHN

PIBEHb GbiToiHAMKAIIITHOT OLIIHKH
bakTopy KOHTHHEHTAJIBHOCTI
ctaHoBuTh  127.9-130.2.  Tepminu

JOCATaHHA  IIOJIOBMHH  IIBOTI'O piBHH

CTAHOBJISITh 14.4-17.0 POKIiB.
CHUHXpOHHMI  XapakTep  JUHAMIKH
MOKa3HUKIB KOHTUHEHTAJIBHOCTI ISt
yTPYIIOBaHb POCIIMHHOCTI, K1
chopmoBaHi  HA  PI3HUX  THUMAX

TEXHO3EMIB MOXHA MOSCHUTH THUM, IIIO
MPEBATIOIOYNM JIPAaBEPOM TaKHUX 3MIiH
€ KJIIMaT.

3. PiBHsIHHS JUHAMIKM QiTOIHAUKANIHHUX OHIHOK KOHTUHEHTAJIBLHOCTI

TexHo3eMiB (Y) y yaci rpyHTorene3sy (X)

Cy0ctpar PiBusiHHS qp.lcno Tso', Pairop .
Xinna POKIB KOHTHMHCHTAJIBHOCTI1
YepBoHO-0ypi IITHHA Y = 130.2+100*x 143/(x143+1.86) | 1.34 | 144 130.2
Jlecononi6ui cyrmuuku | Y = 128.8+100*x%2%/(x9%+1.64) | 1.78 | 17.0 128.8
Cipo-3eneHi IuHA Y = 127.9+100*x153/(x183+0.79) | 1.68 | 145 127.9
BiporigHa ckiaiHiCTh MEXaHI3MIB, TEMIIEPATYPOIO HaWXOJIOTHIIIIOTO
AKA TPHUBOJAATH IO CIOCTEPEKYBAHOI Mmicsiit  y  poui. Ha  ocHoBi
OUHAMIKK  (DITOIHIUKALIIMHUX OLIIHOK diToiHANKALI] MU OTPUMYEMO
KOHTHHEHTAJIbHOCTI, MOKHA NOKa3HUKH,  SIKI  XapaKTepU3yIOTh
OXapakTepu3yBaTH 3a  JOINOMOIOIO NPU3EMHY MOBEPXHIO Ta BEPXHI IapH

gyucen Xuma. Llelt mapameTp Bkazye Ha
Te, 10 HAWOUIBII CKJIagHa IUHaAMIKa
cipo-
3€JIEHUX TJIMHAX, @ HAaWIpOCTila — JJIs

XapakTepHa IS TEXHO3EMIiB
TEXHO3E€MiB Ha YEPBOHO-OypHUX TJIMHAX.
Ale cmig BIA3HAYUTH, 10 3arajJbHUU
BapitOBaHHS Ximna

PIBEHb yucen

ne3Haunuii (1.34-1.78), mo cBigunTh

po MIPEBAITFOBAHHS YUHHHKIB
IUHAMIKH, SIKI MalOTh  3arajibHe
MOXOJKEHHS I yCix THUIIB

TEXHO3EMIB.
Kpiokiaimar TexHosemis
(abo

CTYIIIHb

Kpiokmimar KP1OPEKUM)

BiJIoOpaxae MOPO3HOCTI
kiimMary. KigbKicCHO 1€  TOKa3HHK

XapaKTEPHU3y€EThCS CEPEIHBOIO
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rpyury [7].

EMOpiozemMu  xapakTepu3yHOThCS
CTAaTUCTUYHO OLIIBIII BHUCOKHUMH
NOKA3HUKaMHU KpIOKJIIMATYy, HIXK

J€PHOBO-JTITOTE€HHI IPYHTHU Ta NEA03EMU
(F =10.9, p = 0.00). Ins emOpio3emiB
TeMIlepaTypa HaWXOJOMHIIIOTO MiCSIIs
—2.73+0.30°C  (moBipumii
iHTepBasr —6.35— 0.53°C). [l nepHOBO-

CTaHOBHUTD

JITOTEHHUX IPYHTIB Ta IMEJ03EMIB LieH
cKjIazac —4.83+0.08°C
(moBipumii iHTepBan —10.88— 1.31 °C).

ITOKa3HHUK

3a nanuMu MeTeocTaHIli y M. Hikorosn
3a mepiog 1966-2014 pp. cepeans
TeMIlepaTypa HaWXOJOIHIIIOTO MiCSIIs
-3.97+0.41°C  (moBipumii

~9.97- ~0.25°C).

CTaHOBUTh
1HTEpBaI
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Kykos O. B., Macaikosa K. II., KoBanenko . B.
diToiHAMKAIIHHA OIlIHKA TeMIEpaTypH
HANXOJIOIHIIIOTO MICSIIS IS
eMOpio3eMiB CTaTUCTHYHO BIPOTiTHO
BIJIPI3HSETBCS BiJI TaKOro TOKa3HUKA,
0JIep>KaHoro THCTPYMEHTAIbHUMU
meromamu (F = 1.85 p = 0.03).
diToiHAMKAIIHHI OIIHKU ISl IEPHOBO-
JITOTEHHUX Ta TIPYHTIB Ta IMEJ03EMIB
CIIBIAJIAI0Th 3 pe3ysbTaTamMmu
IHCTpyMEHTaJIbHUX BUMIpIoBaHb (F =
147, p=0.18 ta F = 1.29, p = 0.28
B1ATIOBITHO).

BigMiHHOCTI MIK TeXHO3EeMaMH

2

cepen  emOpio3eMiB 3a  OIlIHKAMH
KpIOKJIIMaTy cTaTUCTU4YHO BiporiaHi (F
= 3.12, p = 0.03). burpun 3HaYeHHS
OITIHOK HAMXOJOMHIIIOTO MICSIS POKY
XapakTepHl s YepBOHO-Oypux Ta
CIpO3eJICHHX TJIMH, a BIAMOBIAHO MEHIII
— JIJISL JIECOTIOIIOHUX Ta YePBOHO-OypHx
cyrnuakiB (puc. 10). Texnozemu cepen
JICPHOBO-TITOTEHHUX TIPYHTIB TaKOX
CTaTUCTUYHO BIPOTITHO BIAMIHHI 3a
GbiToIHIUKAIIHHUMUA OLIIHKaMH

kpiokiimary (F = 15.23, p = 0.00).

°C

-10

SLRB SLLL SLGG SLTS EMRB EM_LL EM GG EMRC PS

Puc. 10. ®diroingukaniiina ominka KpiokjaiMaTty (cepeaHsi TeMmmepaTypa

HaWXO0J0AHIIIOr0 MicsiIIsi)

HaiiBummmmn OLIIHKaMH
XapaKTepU3yIThCS JIEPHOBO-TITOTCHHI
IPYHTH Ha YEPBOHO-OYpHX TJMHAX Ta
JIECOIIOI1I0HUX CYTJIMHKAX, a
HAaWMEHIIMM — HAa  TEXHOJOTIYHII
CyMinm TIpChKHX TOpif. BimmosigHo,
JEpPHOBO-TITOTEHHI TPYHTH Ha CIpo-

3€JICHUX TJIMHAX 3aiiMaloTh TEepexigHe
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MOJIOKEHHS. TakuM YUHOM, MPOTATCOM
nepiojly IPyHTOT€HE3y Ha TEXHO3eMax
bOpMYIOTBCSI POCIMHHI yTPyHOBaHHS,
Kl TIEBHOIO MIpPOIO TNPUXOAATH Y
BIIITIOBIIHICTH 3 yMOBaMHU
HaBKOJUIITHHOTO KJIIMAaTHYHOTO
oroueHHs. lle mposiBisie cebe y Tomy,
111(0) dbiToiHAMKAIIHI OIlIHKH!
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Kp1OKJIIMAaTy JOCHUTb YiTKO Jlunamika y daci TOKa3HHKIB
BIJIMOBIAAIOTh ~ BUMIPIOBAHHIM 34 KpIOKJIIMaTy Mae XapakTep
JIOTIOMOT OO METEOPOJIOTIIHIX ACUMIITOTUYHOTO TSOKIHHS 70
pUIaaiB. cTarioHapHoro crany (puc. 11).
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Cipo-3eneHi TJIMHA
Puc. 11. /lunamika QiTOIHAUKAUIAHUX OUIHOK KPIOKJIIMATY TEXHO3eMiB Yy

NMpoueci IPyHTOreHe3y

Haiimuame crabimi3anis
BiJI0YBa€ThHCS y POCIIMHHHX
YVIPYNOBaHHSAX  Ha  JIECOMOIIOHHMX

CYIJIMHKaX, a HalJOBIlIe — Ha YEPBOHO-
OypHX TJIMHAaX.

CKJIagHICTe MEXaHI3MIB JUHAMIKHA
3a yuciaoM XUDla HaWOlgbIla B
TEXHO3eMaX Ha CIpo-3€JCHUX TJIMHAX,
HalMEHIIa — B JIECOIIOAI0HUX

cyrinuHkax (tabum. 4).

4. PiBHSIHHA ITUHAMIKH (PITOIHAUKANINHUX OHIHOK KPIOKJIIMATY TeXHO3eMiB

(Y) y uaci rpynTorene3sy (x)

Yucno
CyOctpat PiBHsAHHS ) Ts0, poKiB °C
Ximna
YepBoHO-0ypi MNIMHU = -4.52+100*x%18/(x*18-84.02) | 1.14 30.6 —4.52
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Jecononi6ni cyrmunku | Y = —4.55+100*x%83/(x 083+59.70) | 0.67 10.9 —4.55
Cipo-3eneHi TTuHI Y = —7.55+100*x%3%/(x034+19.04) | 1.69 20.0 —7.55
Kpiopexum XapaKTepU3ye OJTHOPIYHHKIB 3a dakTopom

KJIIMaTU4HI YMOBH y TE€piOJ 3UMOBOTO
CIIOKOIO pociuH. PiBeHb MOpO3HOCTI
BU3HA4Ya€  TIOUOMHY  IPOMEP3aHHS
IPYHTY Ta HEOOXIIHI ajamTarii 10
BILJTUBY I[LOTO BaXKJIMBOTO
€KOJIOTIYHOTO 4YMHHUKY. Kpiopexum
TaKO)X Ma€ BaXXJIUBO 3HAYCHHS Y
IpyHTOTEHE31. 3amep3aHHs Ta TaHEHHS
BOAM B IPYHTI CTBOPIOE YMOBH [IJISt
a0l0TUYHOTO YTBOPEHHS IIMap Ta
dbopmyBanHs arperatiB. Kpiorennwii
bakTOp € BaXJIMBUM Yy Tpolecax
BHUBITPIOBAHHS.

[IpoTsirom mepiony 1966-2013 pp.
CepeHl TeMIlepaTypy HaXOJIOAHIIIOTO
MICSILIS (ciueHb abo JIOTUI)
3QMIIANNCH  CTAIlllOHAPHUMH Ta HE
J€MOHCTPYBaJIH CTATUCTUYHO
BIPOTIIHOTO TpeHAy. TakuM YHHOM,
3aBUIIECH] OLIHKKM KpIOKJIIMary Ha
OCHOBI (PITOIHAMKALIT CIiJ] PO3TJISLIATH
K pe3ylbTaT «HE HaJAIITyBaHHS)
MpWIaay IS BHUMIPIOBAHHS, SKUM €
Pociunne

POCIIVHHUU IIOKPUB.

YIpyImoBaHHS Ha IICPIINX cTaliax

IPYHTOTEHE3y (POPMYETHCSA 3a PaxyHOK

Oulbll ~ YymIMBHUX 10  (akTopy
MOPO3HOCTI BU/IIB. MoxHa
MPUITYCTUTH, 110 0COOJIMBOCTI

ajanTarii 0 yMOB MOPO3HOCTI KJIiMaTy
[IOB’sI3aHl 3 IHIIUMHU aganTalisiMU, SKI
BH3HAYAIOTh IMOTCHIIIA] PO3CEJICHHS Ta
BIUIMBAIOTh HAa  3aCeJIEHHSI  HOBHUX
MmicienepeOyBaHb, SIKI € eMOpPi103eMHU.
Tak, cepen pOCIMHHUX YTPYHOBaHb

TEXHO3EMIB  €KOJIOTIYHUH  ONTHUMYM
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KpIOKJIIMATy CTaTUCTUYHO BIPOT1AHO
BUIIUM, HDK JBO- a00 OaraTOpiuHMKIB
(F = 3.18, p = 0.04). Exonoriunmii
ONTUMYM  OJIHOPIYHHUKIB
8.69+£1.22 (62 BuAM), JBOPIYHUKIB —
8.35+0.94 (13 BuaiB), GaraTOpiuHUKIB —
8.16+1.19 (61 Bun).

Takum

CTaHOBHTD

YUHOM, CyKLECIs
POCIIMHHUX yTPYIOBaHb, IPOTATOM SIKOT
OJIHOPIYHMKHU 3aMIIIyIOThCS Ha JBO- Ta
0aratopiuHi BHUJAH CYIPOBOJIKYETHCS
3MIHOIO KpilompedepeHIii IuxX BHIIB.
OueBHIHO, HEBIAIIOBIIHICTE MDXK
aJanTalisiMd 10 MOPO3HOCTI KJIIMaTy
MIOHEPHUX YIPYIIOBAHb

SIKOCTI  10JIaTKOBOTO

MOXXYTh

BUCTyNAaTH Y

dakTopy nectadimizarii poOCIUHHOCTI.
BucHoBku

1.V SAKOCTI

PEryJIATOPHUX EKOCHUCTEMHHUX CEPBICIB

MapKepiB

y MPOIECI TEXHOTEHHOTO I'PYHTOTEHE3Y

MOXKYTh OoyTu 3aCTOCOBaHI1
GbiToIHIUKALIHI OLIIHKHA
TEPMOKJIIMATY, KOHTHHEHTAJIBHOCTI,

KpIOKJIIMaTy Ta OOMpOKJIIMATY.

2. TloepxHs eMOpio3emiB
OJlep)Ky€e OUIbIIY KUIBKICTh COHSYHOI
pamiamii, HIXK

MOBEPXHSI  JIEPHOBO-

JITOTEHHUX TIPYHTIB, a IOBEpPXHS
OCTaHHIX OJIepKy€ OlUIbIIEe Teria, Hik
nej03eMu. butbll MUTEHUA POCTUHHUN
IIOKPUB, KWW 3JaTHUN PO3BUBATUCA HA
BCE OUIBII POAIOYOMY TPYHTI, CTBOPIOE
Outbll BUpa3HUM e(eKT eKpaHyBaHHS.
[IpoTsirom IPYHTOT€HE3Y

GbITOIHIUKAIIIMH]I OI[IHKM paaialliiHoOro

ISSN 2223-1609
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Kykos O. B., Macaikosa K. II., KoBanenko . B.
Oaytancy
ACUMIITOTUYHO

3HIKYIOTBCS Ta
HaOMMKAOTBCSL IO
CTalllOHApHUX PIBHIB.
3. OwmbOpoxmimar eMOpio3eMiB
MO’KHA OXapaKTepU3yBaTH SIK TaKuil, 30
crpusie Me3oapuaoditam, a
oMOpoKITiMaT JI€PHOBO-TITOTEHHUX

IPYHTIB Ta  TIEIO3EMIB  CIIPHUSE
Cra0Oumi3aris
OMOpPOPEXKUMY € YMOBOIO CTIHKOIO

(GyHKIIIOHYBaHHS

cybapunoditam.

TEXHOTCHHO1
IPYHTOBOI €KOCUCTEMU.

4. Tlpotsirom IPYHTOTEHE3Y

(diToiHAUKALIIH] OLIIHKH

KOHTHHEHTAJBbHOCTI BKa3yIOTb Ha

3MCHIICHHA KOHTpaCTHOCTi

MIKPOKJIIMATHYHUX YMOB. Hns
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DYNAMICS OF THE
REGULATORY ECOSYSTEM
SERVICE FOLLOWING THE

TECHNOGENIC SOIL FORMING
PROCESS IN NIKOPOL
MANGANESE ORE BASIN
A. V. Zhukov, K. P. Maslikova,

D. V. Kovalenko

Abstract. The paper shows the
possibility of indication for regulatory
ecosystem  services following the
technogenic soil forming process using
phytoindicator  estimates of the
termoclimate, continentality,
crioclimate and obmroclimate. The field
studies were conducted during the
2008-2017 biennium. Bioecological
research station in the Dnieper agro-
economic  University (Pokrov city,
Dnepropetrovsk  region,  Ukraine).
Polygons incorporated within tehnosols
four types: pedozem, sod-lithogenic
soils on losses-like loam, gray-green
clay and red-brown clay. Found that
embriozems surface receives more solar
radiation than the surface of the sod-
lithogenic soil surface and the last gets
more heat than pedozems. More dense
vegetation that is able to develop more
fertile soil, creates a distinct effect
shielding.  During  soil  forming
processes phytoindicator evaluation of
the radiation balance are falling and
asymptotically approaching to a
stationary level. Ombroclimate of the
embriozems can be described as such,
contributes with mezoarydophytes and
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Koberniuk, S. 0. (2018).
Agroecological and  agroeconomic
aspects of the grain and grain legumes
(pulses) vyield dynamic within the
Dnipropetrovsk region (period 1966-—
2016). Biosystems Diversity, 26(2),
170-176. doi:10.15421/011826

ombroclimate of the sod lithogenic

soils and  pedozems  promotes
subarydophytes. Stabilization of the
ombroclimate condition is stable

operation of man-made soil ecosystem.
Obtained evidence that during soil
forming processes the estimates of the
continentality indicate decrease
contrast micro-climatic conditions. For
groups of vegetation, which are formed
on different technosol types mounted
simultaneous dynamics of continental
character.

Keywords: ecosystem services,
reclamation, phytoindication,
termoclimate, ombroclimate,
crioclimate, continentality

JANHAMMUMKA PEI'YJISITOPHBIX
IKOCHUCTEMHBLIX CEPBUCOB B
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A. B. Kykos, K. II. MacaukosBa,
/1. B. KoBajienko

Annomauyun. B pabome nokazana

B03MOINCHOCTND UHOUKAUUU
DpecyiamopHbIX IKOCUCMEMHBIX
cepsucos 8 npoyecce MexHO2EeHHO20
noueocenesa c HOMOUWbIO
DUMOUHOUKAYUOHHBIX OYEHOK
mepmMoKIuMamad,

KOHMUHEHMAIbHOCMU, KPUOKIUMAmMa U
0OMpoKIUMAama. Ilonesvle

ucciedo8aHus VZPOBOOUJlqu 6 meveHue
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Biosorisi, 6ioTexHoJoris1, eKoJioris

Kykos O. B., Macaikosa K. II., KoBanenko . B.

2008-2017 ee. 6 uccreoosamenbckoul
buosKoI02UYECKOl cmanyuu
Jlnenposckozo azpapmo-
9KOHOMUYECKO20  YHUgepcumema (2.
lloxpos, /[nenponemposckas obaacmo,
Ykpauna). Ilonuconvl 3anodicenvt 6
npeoenax yemwlpex Munoe
MexHo3emMo8.  neoozemvl,  0EepPHOBO-
AUMO2EHHbIE NOYBbl HA J1ECCOBUOHBIX

CY2IUHKAX, CEpPO-3€NeHbIX 2AUHAX U
KpacHo-0ypulx enunax. Ycmawosneno,
ymo NOBEPXHOCMb  IMOPUO3EMO8
noayuaem bonvuee KOIUYeCcmeo
COJIHEUHOU paouayuu, uem
NOBEPXHOCHb 0EepPHOBO-TUMO2EHHBIX
nous, A HNOBEPXHOCMb  NOCAeOHUX
nonyuaem  Oolvwe — menia, — yem
neoo3zembl. bonee NJIOMHbLU
pacmumenvHulli  NOKPOB,  KOMOpblU

cnocoben pazeusamvcsi HA 6ce Ooiee
nJ1000POOHOU nouge, cozoaem 0Oojee
omuemaugvlil I pexm dKPaHuposarusl.
B meuenue nowgoeenesa
GdumounouxayuorHvle OYEeHKU
PAOUAYUOHHO20 OANAHCA CHUINCAIOMCSL
U ACUMNMOMUYECKU NPUOTUINCAIOMCS K
CMAYUOHAPHBIM YPOBHSM.
Ombpoxnumam 3MOPUO3EMO8 MOICHO
oxapakxmepuzoeams Kax mMaxkou, yYmo
cnocobocmeyem meszoapuoopumam, a
OMOPOKIUMAmM — OePHOBO-TUMOEHHBIX
noY8 U neoo3emMo8 — Kax maxou, 4mo
cnocobcmayem cybapuoogpumanm.
Cmabunuzayus ombpopedicuma
A6€MCcsL  YCloBUeM  YCMOUYUBO20
@DYHKYUOHUPOBAHUSA MeXHO2EeHHOL
nouseHHou  skocucmemol. Ilonyuenwvl
ceuoemenpcmea, HUmo 8  medeHue
neodoceHeH3a GdumounoukayuorHie
OYeHKU KOHMUHEHMATbHOCMU
VKa3u18a10m Ha YMeHblUeHUe
KOHMpAacmHocmu

MUKPOKIUMamuyeckux yciosui. s
coobuecms pacmumenbHOCmu,
CPHOPMUPOBAHHBIX HA PAZIUYUHBIX MUNAX
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MexHo3eM08, YCMAHOBIEH CUHXPOHHbIU
xapakmep  OUHAMUKU  nOKazameinell
KOHMuHeHmanvHocmu. B meuenue
nepuooa neoozewes HA MeEXHO3eMAaAX

Gopmupyromes pacmumeinbHbvle
coobwecmaa, Komopbwie 8
onpeoeneHHol cmenenu Npuxoosam 6
coomeemcmaue c yeaosusmu
OKpYHCaAOUie20 KAUMAMUYECKO20
OKpydceHus. Omo nposensem cebs 8
mom,  umo  QUMOUHOUKAYUOHHbBIE
OYEeHKU  KPUOKIUMAma  O00CMAmoyHo
YemKo COOMBEMCmEYIom UsMepeHUsIM,
NOTYYEHHbIX c HOMOWBIO

MemeoponocuyecKux npubopos.
Kniouegvie cnosa: sxocucmemmuvle

cepaucl, peKyibmueayusl,
dumounouxayus, MepMOKIUMAm,
omopoxumam, KPUOKIUMAM,
KOHMUHEHMAIbHOCINb
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