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Hedocmpenosea JI. B., Hanenxo B. B.

PO3HOIIJ KIJIBKOCTI JHIB 3 TYMAHAMH IO CE30HAX
HA IIIBJIHI YKPATHH

Bemyn. Bogja — 1e nUBOBHMIMKHA peuoBMHA. BOHa € €IMHOIO CIIO-
JYKOIO, IO icHYe B IPUPOALI Yy TPHhOX arperaTHMX CTaHaX BOJHOYAC:
pigkomy (Boma), TBepmomy (JIim), rasomomioHomy (mapa). Ha moBepxHi
Semui sHaxoguThea 1,3-1018 Tom Bomu, 3 Hux 99,2 % mnpumagae Ha
CsiToBuii okean. B armocgepi KimbkicTs Boam y BUTIAAiI mapu, Kpa-
nmenb i Kpucranis xmap craHoBuTsh 1,3-1018 Tom, 3 axux 95 % mnpuna-
Iae Ha mapy. Boma — BaiKJMBa CKJIaJoBa dacTuUHA aTMochepu, OCKiJIb-
KU BUIIAPOBYBaHHA i KOHIeHcAIlisl CyIPOBOMKYIOTHCSA HOTVIMHAHHAM i
BUNiJIeHHAM BeJMKOI KimbKocTi eHeprii, Bim AKoi 3ajeXuTh Oarato
BUIIiB pyxiB y armocdepi, AKi BILIMBAIOTh Ha aTMoc(epHi Ipoliecu, a
TOMYy i Ha morony. 3arajbHa KiJbKicTh omamiB, AKi BHUIIamaioTh 3 aTMO-
chepu sa pik, gopiBHIOE mpubGamsHO 5-1014 ToH, m0 B 40 pasis mepe-
6inpirye saranbHUIT BMicT Boam B aTMmocdepi. IIa mudpa cBigumuTs mpo
iHTeHCHBHICTh BOJIOTOOOMIHY Mi)X 3eMHOIO IIOBepXHeI0 i aTMocdeporo.

Tyman — 1e aTMocdepie SBUINe, IO IOJATAE Y CKYIUeHHi IIpo-
IYKTiB KoHAeHcarlii BogaHol mapu (ApiOHUX Kpameab BOAMW, KPUCTAJIiB
Jbony abo IXHbOI cymirri), 3acTUTINX Yy MOBITPi Ge3mocepeqHLO HaM 3eM-
HOI0O IIOBEepXHEI0, Yy IpusdeMHOMY Imapi atmocdepu. TymaH 3MeHIIye
TOPU30OHTAJbHY BUAMMIiCTh Ao 1 KM i MeHIe, II0 BUKJIUKAHO IIOMYT-
HiHHAM moBiTpsA. BesmepepBHa TpuMBaIicTh TyMaHiIB, 3a3BHuUaii, CTaHO-
BUTH Bim Kimbkox roamH (iHomi miBromwHH-TOAWHY) OO AEKiTbKOX [Ii0,
0CcO0JIMBO B XOJIONHUM Iepiol POKYy.

Amnaniz nybaixkayiti. Tymanu BHIapoBYBaHHA YTBOPIOIOTHCA Ha
TIOBepXHEIO BoAm abo JyKe BBOJOXKEHOI cyrmmi, KoJau TeMmMmeparypa Imiei
IIOBepXHi BHUINMa 3a TeMIlepaTypy HoBiTpa. YacTinmi 3a Bce BOHU YTBO-
PIOIOTHCA HaJ BiAKPUTUMU Bix abony minguxamu Boau. IloBiTpsa, sxe
TepecyBaeThbeA 3 JbOJY Ha BOAHY HMOBEPXHIO, € 3HAUHO XOJOMHIIIINM, HixK
Boma. Ilig BOIMBOM iHTEHCHMBHOTO BHIIAPOBYBAHHS 3 BOJNHOI IIOBEPXHI,
HaJ Hel yTBopioeThed TyMaH. IIIBuakicTh BumapoByBanusa W mporop-
nitiza pisEunNi (Ej-e). TobTo, naa Toro mob6 modanaoch BHIApOBYyBaH-
HA, T0Tpi6He BuKoHaHHA ymMoBH Ej>e. fIKIo TeMIepaTypa IoBepxHi,
fdKa BHIIAPOBY€, BHUIA 3a TeMIepaTypy moBirpa, to Ej,> E, To6To
BUIapOBYBaHHA OyAe TpWBaATH i micas Toro, K BOASHA Iapa cTame
Hacu4deHolo, Kouu e=E<E;, (E — THCK HacuueHHA IPU TeMIlepaTypi
moBiTps).



IToBiTpa Haj BOAHOIO IOBEepPXHEIO IPOTPiBaeThcA i po3BUBAETHCA
iHTeHCUBHUN TypOyJIeHTHUY TemaooOMiH i Boaoroob6miH. Aue
HeCTifiKicTh pPOBBMBaETHCA JUIle B HUMKHBbOMY Iapi. Bumre mporo mapy
imBepcis 36epiraerbess. Yepes iHBepciio BoAsHa Ilapa 3aTPUMYETbCA IIif
HeI i TyMaH yTBOPIOETHCA y HUIKHBOMY IIapi, BiJf moBepxHi 3emJi o
imBepcii [1-3].

Papianitiai TymMaHu yTBODPIOIOTHCA B pPe3YJbTaTi OXOJOINKEHHSA
3eMHOI IOBepXHi i mpmaersamx ImrapiB HOBiTpsA mif BIJIMBOM BUIIPOMI-
HIOBAHHA i TypOyJeHTHOTo mepemimyBaHHA. [licaAa 3aXomy COHITA
TeMIlepaTypa IOBepxHi cymi smenmyeTrbca Ha 1 0C 3a KosHY romm-
HY. SHUIKEeHHA TeMIepaTypu no < 7 IPUSBOAUTL MO KOHIeHcallii Bo-
nAaHol mapu i yrBopemHsa TymaHy [1-3].

CrnpuAaTauBi yMOBHM [IJA YTBOPEHHS pafialliiHMX TyMaHiB:

* BimcyTHicTh, XMap abo HaABHICTHL XMap JUINe BEePXHBOTO SAPYCY
(3pocTaHHA KiJbKOCTi XMap i 3MeHINIeHHSA iXHBOI BHCOTU IIPUBBO-
IUTL OO 3MEHITIeHHS e(eKTHBHOTO BUIPOMIHIOBAHHSA, IO He CIPUIE
OXOJIO[I’KeHHI0 3eMHOI ITOBepXHi);

* BHCOKa BifHOCHa BOJIOTiCTH Y HOUYATKOBUHN MOMEHT; UMM OijabIia
BiffHOCHA BOJIOTICTH, TUM MEHIITe OXOJIOMKeHHA, AKe HeoOXimme mid
TOTO, IITO6 CTaH MOBITPA CTaB HACHUYEHUWM i YTBOPHUBCSA TyMaH;

e wmaja mBuAKicTs BiTpy (¢ =0 abo c¢=1-2 m/c).

Pagiamiiini TymaHum He OyBalOTh BUCOKHUMMU, MaKCHUMYyM — IO BHU-
cotu 200-300 M, a uwacrime — menme 100 m. PosciroroThea uepes
1,5-2 roguum micas cxonmy coHIg. Pamgiamifinuii TyMaH yTBOPIOETHCS
Haj cylrelo nIpu OesxmapHomMy Hebi i crabxomy BiTpi (abo mmrtuii) B
pe3yJabTaTi OXOJIOMKeHHSA MOBITPA, KOJM HOT0o TeMIIepaTypa CTAHOBUTL-
cAd HUMKUe TeMIlepaTypu TYMaHOYTBOpPeHHs. [ yTBOPeHHS TyMaHY
cupuaTIuBe ciaabke 30imbImeHHA MBHAKOCTL 8 BucoTor. Taki ymoBm
CIIPUSAIOTH, TYPOYJIeHTHOMY IIepeHOCY IIPONYKTiB KoHIeHcallil Big sem-
HOI IOBepXHi BBepxX 1 HmiATpMMIII y 3BaKeHOMY CTaHi B IIPU3eMHOMY
mapi moBiTpA; B IpoIleci IepeMiImyBaHHA BepPTHKAaJbHa IOTYKHICTH
TyMaHy 30inbinyerhesa [4-6]. Hait6inpin yacTo cOpUATINBI YMOBU O
BUHUKHEHHA pafiamiiHUX TyMaHIB yTBOPIOIOTHCA B aHTUIUWKJIOHAX,
ix Bimporax, 6apMUYHMX YTBOPEHHAX i cigimoBmHax, piaire (ToJoBHUM
YMHOM BJITKY) — B IOJi 3HH)KEHOTO THCKY 3 HEBEeJIUKUMU OapUIHU-
MU TpalieHTaMH.

TakumM umHOM, HIPHU IMIPOTHO3i pamiamiiHMX TyMaHiB HeobOXimHO
BpPaxoBYBATH TPUBAJICTH HiUHOTO BUXOJIOMMKEHHSA, XapaKTep XMapHOTO
TOKPUBY (IPOTHOB), IMBUAKICTE i HaOpAMOK BiTPYy (mporHos), Buximmi
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3HaUeHHA TeMIlepaTypu i BoJorocti moBiTpsa, xapakTep crpaTudikarii

moBiTpsHOI Macu.

AnBeKTUBHI TyMaHW yTBOPIOIOTHCA B Pe3YJbTATi agBeKIlii Telo-
To HOBiTpA Ha XOJONHY IIOBepXHIO. BinbGyBaeThca TemiroobMiH Miik
HOBiTPAHOIO Macoio i mifcTUILHOIO MOBepXHEI0, TeMIleparypa IoBiTps
SHIUIKYETHCA 1 IIapa Jocsarae CTaHY HACUUYEeHHS i IepecUUYeHHS, YTBO-
PIOEThCSI TYMaH.

CuopusgaTanBi yMOBU AJIA YTBOPEHHS alBeKTHUBHUX TYMaHiB:

* BeJuKa pisHuUIA TeMmmepaTypu At MiK mOBiTpAHOIO Macoio i 3eM-
HOIO IIOBEPXHEIO;

¢ BeJUKa BOJOTicTh HIOBITpAHOI Macwu;

¢ mowmipHi mBuaKocti BiTpy (2-5 M/c); (4AKImo mMBUAKicTH BiTPY Be-
JUKa, TO CUJIBHUM TYypOyJeHTHUI OoOMiH B3alllKOIKy€ YTBOPEHHIO
rymany. Ilpu mamiii mBuAgKocTi BiTpy IOBiTpsS mOBinbHO Iepe-
MimyeTbea i MOBITBPHO OXOJOMKYEThCA Bif HMifACTUIBHOI mOBEPXHIi);

* 3pocramHA abo cTajie 3HaUeHHA MacoBOi UacTKW BOAAHOI Iapu 3
BUCOTOIO;

* 1moMiTHO cTifika crpatTudikallia i mopiBHAHO Maauil TypOyJIeHTHUI
obmin. Yepes Ie OXOJOMKEHHS Bii 3eMHOI ITOBEPXHi PO3MOBCION-
JKYeThesA OyKe IOBINbHO, TOMY TyMaH YTBOPIOETHCS B OYsKe TOH-
KoMy Imapi 6Gimsa semHoi moBepxHi. IToTy:KHicTh IIbOTO TyMaHy —
JIeKinbKa cOTeHb MeTpiB.

YacTtuM BUIALKOM aABeKTHUBHUX TyMaHiB € Geperosi TyMmaHH.
VTBOPIOETHCA Ha CYINi B3UMKY OPHW BiTpi 3 Mopda. AQBeKTHMBHI TyMa-
HU Halbinemm inTeHcumBHI i 3afimarors Beiauki miommi. BoHm MoXyTH
TpuBaTH AeKinbka ni6 [1-3]. AZBeKTHUBHUII TyMaH cJif OouiKyBaTH B
TOMY BUIIaJKY, KOJU II0 IPOTHO3Y CHUHONTUYHOIO IIOJOMKEHHS iCHYIOTH
YMOBH IJis afBeKIii Temjaoro i BOJIOTOTO IOBITPS Ha XOJIOAHY IIiICTHJIb-
HY TOBepXHI0. AIBeKTUBHI TyMaHW BUHUKAIOTh B OyIb-AKUWH uac mobw,
AK IpaBUJO, 3MMOI0 abo B mepexXiHi cesoHM POKY IpPU IOMiTHOMY
morertinHi. IIpu mporHosi agBeKTHBHUX TyMaHiB HeoOXiTHO BpaxXxoBY-
BaTH TepeMillleHHd BiKe HadBHUX 30H TyMaHy, aIBeKTWBHI 3MiHU TeM-
mepaTypu i TOUKH POCH B IPU3EMHOMY IMTapi, MOKJIMBICTH BHMIKEHHS
XMap [0 IIOBepPXHi 3eMJi, a TAKOM OXOJIOMMKEHHS MOBiTpA B IIpoIlleci
HiyHOTO paaiamiiimoro oxosomkeHHs [4-6].

3araJlbHUMHU yMOBaMW BUHUKHEHHS aJBeKTHUBHUX TYMaHIB €:
¢  nedinmur TouKU pocu 6ina moBepxHi 3emii moBWMHEH OyTH HE3HAU-

HuMm (mpu Dy >3 0C TymaHm He yTBOPIOIOTHCH);
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* IMBHUAKicTh BiTpy 06inA moBepxHi 3eMJi He IMOBWMHHA IepPeBUINYyBa-
it 8 M.c’l (3a BuHsATKOM JloHembKoi o6macti); mpu Gimbrmii
mMBHUAKOCTiI BiTpy BinbGyBaeTbcs pyHHYBaHHSA HPM3eMHOI iHBepcii
i rymany [4-6].

TymaHU cXOMKeHHS (CXUJIiB) yTBOPIOIOTHCA, KOJIU IOBiTpAHA Maca
migHiMaoumch MO CXUJAY afiabaTHUYHO OXOJIOMMKYETHCA, i Ha AKifich
BUCOTi 2, ;e ii TeMmeparypa cTae piBHOIO ab0 MEHIIIOI 3a TOYKY POCH,
BOASAHA Iapa KOHIEHCYEThCA i yTBoOpioeThca TyMaH. IIpum mbomy
crparudikania mae 6yTu crifikoio, iHakIle 3aMicTh TyMaHY OyIyTH
yTBOpIOBaTHcA Kymuacti xmapu [1-3].

Bouu yTBOpIOIOTHCA, KOJU 3ycTpiuaioThes ABiI moBiTpaHiI macu
3 pisHEMEU BiacTmBOCTAMHU. (14 yTBOPEeHHA TYyMaHY 3MiImyBaHHA
HeoOximHO, 111006:

*  pisHuUNDA TeMIepaTypu ABOX IOBiTpAHuUX Mac > 10 OC;

*  BoJOTicTh 000X MOBITPAHUX Mac GIMBbKa O CTaHY HaCHUeHHS;

*  abcosiOTHI 3HAUEHHS TeMIeparypu o0OX HOBITPAHMX Mac JOCTAaT-

HBO BeJHKi.

Metoio mocuim:KeHHS € aHAJiI3 peKMMY TyMaHiB Ha IiBAHI YKpaiHnu
3a mepioxm 2011-2020 pp. B sakocti Buxigmoi indopmarii BUKopuCTO-
BYBAJIUCS [IaHI IMONEHHUX CIOCTEPE)KEHb 3a aTMOochepPHUMU SIBUINAMU
Y BUBHAUEHUX NIYHKTaX MOCIiIKeHH.

Pesynvmamu 0ocnidicennsa. [Jna pexuMy TyMaHIB XapaKTepPHOIO
0cobJImMBiCcTIO € ce30HHA MiHJIWBicTh, aHasi3 AK0I 6YB HACTYIHUM KPO-
KOM y mocrimkenui. B Tabaumax 1-4 mpefcTaBieHO PO3IONiJI TyMaHiB
0 ce30HAX Ha CTAHIIiAX 3a Iepiof AOCTimKeHH.

Ha craumii Omecca B3MMKY MaKcuMaJdbHa KiJTbKicTh AHIB cmocre-
piramacs B 2014 pormi Ta cramoBmya 25 AHiIB, a TaKOX MOCTATHHO Be-
JIUKy KinbKicThs 3adircoBano y 2013 Ta 2019 porax — mo 19 Ta
21 puiB. Halimenmy kinbKicTe 6ysno BuBHaueHo mpotarom 2012 ta
2016 porie — 8 Ta 10 muiB BimmoBigHO. BecHo0 MaKCHUMyM IHIiB BHU-
asjero B 2014 Ta 2018 pokax — mo 13 emisoxiB, a mimimym sadik-
coBao B 2012 pomi, aKkmii craHoBuTH 5 AHiIB. HeBeluKy KiIbKicTb
moxkHa croctepiratu B 2020 poni — 6 gHiB 3 Tymamamu. BiiTRy Maxk-
cuMabHa KinbKicTs cmocrepiranacs y 2020 poni — 4 pmis, B 2011 Ta
2012 porax BmsHaueHOo 1o 2 nHi 3 Tymanamu. IIporarom 20013 Ta
2019 poxrie BuiTKy TyMmaHiB He 3adixcoBaHo. BoceHm mMarkcmmMyMm BuB-
"Hauerno y 2020 pomi — 10 guiB, a miHiMasbHa KiTbKicTh cmocrepiraers-
ca y 2011 pomi — 1 pmens. [locraTHBO BeJIUKY KinbKicTh 3adikcoBa-
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HO B 2013 i 2019 porax, AKa cTaHOBUTHL mo 9 OHIiB B KOKHOMY 3 Ha-
BegeHuX poKiB. IIporarom 2015-2018 pokiB BUABJIEHO HEBEJIUKY
KingpKicTh — 2-3 mmi.

Ta6aumsa 1.

CesonHa MiHAWBicTh KidbkocTi aHiB 3 Tymamamm B Opeci
3a mepiox 2011-2020 pp.

Cezon | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Bcroro
3uma 13 8 19 | 25 18 10 | 12 18 | 21 14 158
Becna 11 5 8 13 10 | 10 8 13 7 6 91
Jlito 2 2 0 0 0 0 0 0 0 4 8
Ocinb 1 8 9 8 3 2 3 3 9 | 10 56
Besoro | 27 | 23 | 36 | 46 | 31 | 22 | 23 | 34 | 37 | 34 | 313

CesoHHUII posmofin KimbKocTi NHIB 3 TymMaHaMu CBifuuTH, IO
HalbinpIma 3a mepiof HociiskeHHSA KiJbKicTh cmocrepirajach B3UMKY
— 158 pgmiB, mo cramoBuTh 6idbiae 50 % Bix sarampHOI KimbKocTi.
Becnoro 6yno sadircoBano B Opmeci sa mepioxg B 10 poxiB 91 nmems 3
rTymaHamMu. HacTynHuM mo KigbKocTi TymMaHIB € ociHHi#I ce30H, IIpo-
TATOM SKOTO0 Oyjao BuABJeHOo 56 Bumanxis. MimimansHy KiZbKicTh
BUBHAUEHO BJITKY — 8 mHIiB.

Hiua XepcoHy xXapaKTepHUM € HacTyIHUU pos3moiin TymaHiB 3a
cesoHamu (rabua. 2). BsuMKy MakcmMaidbHa KinbKicTh AHIB cmoctepi-
ramachk B 2015 pomi i cranoBusma 24 nHi. BemmKa KimbKicTh AHIB
3 Tymanamu 3adikcoana B 2014, 2016 ta 2018 poxax — 22, 20 Ta
21 Bumanmoxk BimmoBimuo. HatimeHIy KimbKicTh O6ysao BusHauemo B 2012
Ta 2017 pokax — mo 11 guiB. BecHoio MaKcuMyM [OHIB BHSABJIEHO B
2014 poui 14 pguiB, a minimym sadikcoBano B 2015 — 2 pmi. IIpora-
rom 2020 pory KomHOTO OHA He BUABJEHO. BIITKY MaKcmMaJabHa
KimbKicTh cmocrepiramachk y 2017 pori Tta cranoBuTh 8 AHIB, mo 2 mmi
3 Tymanamu BudBieHo B 2016 i 2020 porxax. MimimanpHa KimbKicTh
B 1 menpb Badikcoanma y 2011 pomi, a 3 2012 mo 2015 ta 3 2018 mo
2019 porm TymaHiB B3arajyi He BUABJIEHO. BoceHM MaKCHMyM BU3Ha-
yero B 2013 pomi — 20 gmiB, a mimimym y 2011 pomi — 7 gmis.

HocmimkeHHA Ce30HHOTO XOAYy KiJabKocTi AHIB 3 TymMaHaMu ma€e
MOMKJIUBICTH CTBepJKyBaTu, IMo Halibimbmna KinbKicTs TymaHiB (op-
MYy€eTbcsI B3UMKY — 169 nmiB, mo cTaHOBUTH Oijbllle MOJOBMHU Bif
3araJbHOTO posmofniny. BoceHu meil moxkasHWK Mae 3HaueHHd 113 Bu-
magKiB, BecHOIO BiH ckJyamae 68 mui. MimimambHe umcio BUIAIKiB O0yI0
BUABJIEHO BJIITKY — 13 gmHis.



Tabaumsa 2.
Cesonna MingmBicTh Kinmbkocri gHiIB 8 TymMamamu B Xepconi
3a mepiox 2011-2020 pp.

Ceson | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Bevoro
3numa 14 | 11 17 | 22 124 |1 20 | 11 | 21 16 13 169
Becna 5 5 5 14 2 11 7 9 10 0 68
Jliro 1 0 0 0 0 2 8 0 0 2 13
Ocinb 7 9 | 20 8 11 9 | 13 11 12 13 113
Beporo | 27 | 25 | 42 | 44 | 37 | 42 | 39 | 41 38 | 28 363

Bsumky B MukosaeBi (Tabua. 3) mMakcuMa bHa KigbKicThb crmocrepi-
ramack B 2014 pomi i cranmoBuma 30 guiB. Benmka KimbKicTh mOHIB 3
Tymanamu 3adirkcoBana B 2015 # 2019 porax — 26 i 27 gmiB Bimmo-
Binmo. Hatimenmry kinbkicTs 6yso BusHaueno B 2017 pomi — 11 gmis.
Becuoo makcumy™m aHiB BuaBigerHo B 2018, 2016 i 2014 porax —
15 i mo 13 mmiB BimmoBimHo, a mimimMym sadircoBamo B 2017 pomi —
4 nui i mo 5 pgmim y 2011 i# 2015 porax. BiiTky MakcuMmaabHa
KinpKicTh cmoctepiramack y 2017 i 2020 porxax Ta cTaHOBUTH 1o 2 AHI.
Minimansaa Kimekicrs B 1 menp sadixkcoana y 3 2011 mo 2014 Ta B
2018 pomi. B 2015, 2016 Ta B 2019 poxax TymaHiB B3arayii He 3adik-
coBaHo. Bocenu makcumym BusHaueHo 2013 Ta 2019 poxax mo
23 Bunanku, a migimym y 2016 pomi — 2 mui. [locaimKkeHHS ce30HHO-
TO X0y KiJBKOCTi AHIB 8 TyMaHaM! [a€ MOMKJIUBICTH CTBEPIKYBATH, IO
Halb6inpma KinbKicTs 3a mepiom 2011-2020 pp. cmocrepiranack B3BUMKY
— 210 gmiB, 110 CTAHOBUTH ITOJIOBUHY BijJ 3arajibHOTO poamoniny. Boce-
HU Iell IMOKasHMK Mae s3HaueHHA 119 Bumanxis, BecHOIO BiH cKJazae
84 nmmi. MimiManbie UMcI0 BUOAAKIB OyJ0 BHUSBIEHO BIITKY — 9 mHiB.

Tabaumsa 3.
Cesonna MimauBicTs KinmbrocTi mHiB 3 Tymanamum B MukoJsaesi
3a mepioxg 2011-2020 pp.

Ceson | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Beroro
3uma 18 | 16 | 23 | 30 | 26 16 | 11 | 21 | 27 | 22 | 210
Becna 5 8 6 13 5 13 4 | 15 8 7 84
Jliro 1 1 1 1 0 0 2 1 0 2 9
Ocinp 7| 17 | 23 9 7 2 12 7 | 23 12 119
Beporo | 31 | 42 | 53 | 53 | 38 | 31 | 29 | 44 | 58 | 43 422

B Tabux. 4 maBemeHo iH(MoOpPMAIi0O MPO CE30HHUI POBIONIN pPEKU-
My TyMmaHiB Ha miBgHi VKpainu. Ha cramnii Opgeca Haiibinnmia
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KimpKicTs OHIB cmocTepiraerhed B3MMKY i cramoBuTh 160 BMmanmkis.
Becuoio Ta BoceHu 3adixkcoBamo 91 i 55 mHiB 3 TymaHamMm BimmoBif-
Ho. Ce30H, B IKOMY BUABJEHO MiHiMyM JaHOTO NOKas3HWKa — JIiTO.
KinskicTts mHiB 3 TymaHamMmu BJIITKY CTaHOBUTHL 7.

Ha craunii Mukosaaie Haiibinemy kixbKicTh AHIB 3adikcoBaHO
B3UMKY i craHoBuTh 212 BumankiB. BoceHu Ta BecHOIO BH3HAUEHO
117 i 84 mui 3 Tymanmamu BigmoBigmo. Ces30H, B SKOMY BHUABJIEHO
MiHiMymM maHoro moxkasHuKa — Jito. Kimbkicts guiB 3 Tymamamm
BIIiTKY cTaHOBUTH 9.

Ha craunii XepcoH MakcuMyM KiZbKocTi OHIB cmocTepiraerbed
B3UMKY i cramoBuTh 174 Bumanxu. Bocenu Ta BecHoi0 3adixcoBamHo
116 i 68 mmiB 3 Tymanmamu BigmoBimHo. Ce30H, B AKOMY BHABJIEHO
MiHiMymM maHoro moxkasHuKa — Jito. Kimbkicts guiB 3 Tymamamm
BIITKY CTaHOBHUTH D.

Tabaumnsa 4.
CesonHa MiHJMBicTH KinbKocTi AHIB 3 TymMaHamMm Ha miBaHi YKpainm
3a mepiox 2011-2020 pp.

Cranmii 3uma Becna Jlito Ocinp Bceboro
Opeca 158 91 8 56 313
MukonaiB 210 84 9 119 422
XepcoH 169 68 13 113 363
Bcerworo 537 243 30 288 1098

IlikaBuM OUTAaHHAM B JOCHiIKeHH]I peXHUMy TyMaHIiB € poO3Nonia
JaHoTo fABUINA 3a IepiogaMu, 10 BU3HAUAEThCHd AK KJIiMaTHUHWH
HOKaBHUK. B Taby. 5 HaBeleHO pe3yJbTaTH PO3PAXVHKIB KimbKocTi nHIB
3 TyMaHaMU 3a TeIJIu# 1 Xojonuuii mepiongu.

Ta6aumnsa 5.
Kinskicts muiB 3 TymaHamu Ha miBgHiI YKpainm
3a XOJIOMHUMA i Temawmit mepiomm

Tlepion Ojieca XepcoH Muxkonais | Beworo
XIT 239 260 307 806
TII 74 103 115 292
Bceboro 313 363 422 1098

Kinpricrs nuiB 3 TymaHamu 3a XoJogHWHE i Temnumili mepiox cyt-
T€BO He Bipi3HAIOTHCA AJS KOMKHOI cTaHIil ToOMy, IO IPOCTOPOBO
3HAXOOAThCA B ofHOMY perioHi. BinmoBimno xapakTepusyioTbcsa Maii-
JKe CXOJKicTio mamoro mokKasHMKa. B xomomuuii mepiox (XII — mamcto-
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najn-6epeseHb) HaMOIABITY KiTbKicTh AHIB 3 TymMaHaMu s3ad)iKcoBaHO Ha
craumii Mukomais — 307 BumaakiB. Ha crammisx Xepcon i Omeca B
XoJIOMHUY Tepion aABuUINle BUABJeHO mporarom 260 i 239 mmis Bimgmo-
BigHo. B remamii mepioxm (TII — KBiTeHb-KOBTeHB): MaKcHUMaJbHe
3HaUeHHd € XapakTepHuUM nasg MwukxomaeBa — 115 muis. Ha crammii
XepcoH TaKOMK CIIOCTepiraeTbcA JOCTATHBO BeJMKa KigbKicTbh BUIAL-
kKiB — 103 gmi. MimiMmym gHiB B Temaumii mepion BuU3HaAUEeHO AJIA
Opmecu — 1me 74 emisonu.

Bucnoerxu. 3a mepion 3 2011 mo 2020 poxu Ha cranmigx Oneca,
XepcoH, MukroJaiB 3adikcoBano 1098 nuis 3 Tymanamu. MaxcuMaib-
HY KiJBKicTh BHUIAAKIB IO MOCHiAKyBaHUX CTAHIiAX BU3HAUYEHO
B3UMKY — 537 pgHiB 3 Tymanamu. Beamka KiabkicTh Bumamkis
ImpuTaMaHHa OCiHHBOMY ce30HY. B 1eii mepion sadikcoBano 288 nuis
3 TymanamMu. BecHoio BusBieHo 243 nui 3 tymamamu. Ce30H, B AKOMY
BU3HAUEHO MiHIMyM JaHoTo TmoKasHumKa — Jito. KimxbKicTs mHIB 3
TyMaHaMu BJITKY craHoBuUTh 30 emisoniB 3a mepion mocaimkeHHS.
IIporsarom 2011-2020 pokiB Ha mocaimkyBauHili TepuTopii B XosomHuMi
nepion BuABjeHo 806 nHiB 3 TymamamMmu, IO CTAHOBUTL (3 % Bing
3arajgbHOi KinbKocti. B Temnumit mepion 3adikcoBamo 292 mHi 3 mocain-
JKYBAHUM SABUIIEM.

Jimepamypa
1. Illxoapumii €. II. ®isuxa armochepu. Iligpyununx. — K.: KHT,

2007. — 486 c.

2. Bopucora C. B., Karepymia I'. II. MereopoJioria i Kaimarosoris.

Koncmoexr nermiii. — Ogeca: Exomoria, 2008. — 152 c.

3. Marsees JI. T. Kypc o6iieit mereoposoruu. Pusuxa armocdepsl.

— JI.: Tugpomerusgar, 1984. — 751 c.

4. Isyc I'. II. CremianisoBaui nporuosu moroau. Ilinpyunuk. — Ogpeca,

2010. — 407 c.

5. IIpakTurym 3 cuHomTHuHOI MeTeopoJsorii / Ilim pex. T'. II. IBye,

C. M. IBamoBoi. — Opgecca: TEC, 2004. — 419 c.

6. PyKOBOICTBO II0 IIPOTHO3MPOBAHUIO METEOPOJJOTHMUECKUX YCIOBUH

nasa apuanuu. — JI.: Tugpomereousgar, 1985. — 302 c.
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Boeérxodae I M., Hlep6una K. J.

®OPMYBAHHSA IIIA3EMHHUX BOJ B 30HI BIIJIUBY
IIJIAMOHARKOIIMYYBAYA BIIXOAIB ¥ BAJIII ACHMHOBA
MICTA KAM’SIHCBKE JHIITPOIIETPOBCHKOI OBJIACTI

Bcemyn. Ilpu pospobmi kKopucHMX KomlajieHb, 30araueHHi Ta rigpo-
MeTaJyprifiHiii mepepoOIi pya i KoHIleHTpaTiB HeBil’ € MHOIO UaCTHUHOIO
pyZnomepepoOHOTO BUPOOHUIITBA MPOMUCIOBUX IIiATTPUEMCTB € XBOCTOBi
Ta IIJaMOBi rocIofiapcTBa, CTBOPEHi MJd BUPIIIEeHHS NUTAaHb TPaHCIIOP-
TYBaHHS i OpraHi3oBaHOTo CKJaAyBaHHS MiHepalbHUX BiIXOmiB IuX
nigmpreMcTB. OCHOBHUMHU CIIOPYAaMM XBOCTOBMX Ta IMJaMOBUX T'OCIIO-
JapCTB € XBOCTOCXOBUIINA i ITIJIAaMOHAKOIIMYYBaUi, CIIOPYAU TifpOTPaHCIIOP-
TYBaHHSA XBOCTIiB Ta ILJIAMiB i CIIOpYAW OGOPOTHOTO BOMOIIOCTAUAHHA.

Tomy omiHKa BIJIMBY Ha HaBKOJIWIIIHE CePeNOBUINE ITJIaMOHAKOIIU-
yyBaua BifixXomiB Ta HebOesmeuHMX XimiuHmMX pedoBumH y Oaiumi fcuuo-
Ba micra Kam’sHchbKe € aKTyaJbHOIO 3amaveio AJA HAYKOBI[IB Ta IIpa-
IiBHUKIB NPOMUCIOBUX IiAIIPUEMCTE PYyAOIepepoOHOro BHUPOOHUIITBA.

Ananiz ocmannix 0ocnidncensv i nybrixayii. Y OTPOMMCIOBUX
pafionax [uimpomeTpoBchbKol ob6jacTi Hakommumjaocs Garato Bigxonis
ripEuYoi Ta MeTaJyprifiHol MpoMUCIOBOCTI ¥y BUIVIAAI BigBamiB i mija-
mocxoBuin,. Ile migTBepaKyeThea nmpamsamvu [4], oe HaBeleHO OaHi Ipo
Te, IO IiA iX Ai€fo mopylnmjach eKoJIoTiuHa piBHoBara BHUIiJIeHUX Te-
puTopiii: BinbyBaeThca migHATTA I'PYHTOBUX BOJ, HiABUIYETHCI IX
MiHepaJsisaiisg i 3a0pyIHeHHSA TOKCUYHUMU PeUYOBHHAMM, IO SHAXOASITh-
cAd B TOBIIi BigKJameHb. TOMY CTOITHh HHMTAHHA IPO IIOXOBAHHS TaKUX
TepuTopill 3 HaliMeHII0I0 0e3MeKoi0 AJS HaBKOJUIIHBOTO CepeJoBHUIIA.

Amnanis my6aikaiiii cBigumTh, 10 eKoJioTiuHa cuUTyalligs B MicTa
IPOTATOM TPHBAJOTO Hepiofy xapaKTepusdyeThbcsad AK “KpusdoBa”
OCKIJIBKM ITPOMUCIOBi 006’€KTH, IIT0 3a0PYAHIOIOTL aTMocdepy, po3Tallio-
BaHi Ha HemocTaTHiW Bimcrami Bim KuTaoBUX paitioHiB micta. Taxoix,
IPOTATOM OCTAaHHBOTO MecATUPiUUsA IIPONOBIKYE BimbuBaTuUcCsa Iporpe-
cyloue HaKOTMHWUEHHS BifXOmiB AK IIPOMHCIOBOMY, TaK i mOGYyTOBOMY
CeKTopax, IO € NOCUTh aKTyaJbHOI0 IIpobseMoio mud Mmicra [4].

Pesynvmamu docnidmcennsn. Banka flcuHoBa mo BmajiHHA B IIpO-
Toky Komonmnauka, (baceifH p. [JHinpo), mpoxoquTs B MiBHiUHO-CXigHO-
My Hamnpawmi i posramoBana Ha cxig Bigm OAO “OIuinpoA30T” Ha
BHCOKOMY KpyToMy mpaBoMmy Gepesi p. uimpo.

IIporsixHicTs 6anku 6amsbko 2,3 KM, Big Bepxis’s, mpubamsHo 10
cepeVHY, BOHA IIpOpisae CcXWJ BOAOAINBHOI BUCOUMHU, HUIKUE — BU-
coKki mpaBoGepe:xkHi Tepacu i mami BimKpuBaeThesa B moaumuy JlHimpa.

11



TusxenepHO-Teosioriuni i rimporeosoriuni mocaimsxeHHs, TpoBeneHi
B 2009 p. 3 MeToI0 yTOUHEHHA reoJioriuHoi GymoBu, iHiXXeHepHO-
TeoJIOTiUHUX i TifporeoJsiorivyHMX yMOB IIJTaMOHAaKOIMUyBada Ta 3 IIO-
IaJbIIol0 OIIiHKOIO0 (hi3MKO-MeXaHiUHNX XapaKTepUCTHK I'PYHTIB, II0
CKJIafaloTh Tino rpebii, AKi 6yAyTh BUKOPHMCTOBYBATHUCS IIPW BUKOHAHHI
PO3paxyHKy CTifiKkocTi yKociB mamoOwu.

Ha pocaximxyBaHiii TepuTopii 3 MeTo0 yTOUHEHHS IipPOreOJIOTiUHIX
YMOB Ta TeoJIoro-JiTosoriuHol 6ymoBu mpobypero 31 posBimyBasbHa cBep-
nnoBWHa Tanbmuoio 5,0-35,0 M. 3i cBepmioBMH BifmiGpami mMomosiTH mid
BUSHAUeHHA (hiBMKO-MeXaHIUHUX BJIACTHMBOCTEll I'PDYHTIB, a TaKOXK IIpobOm
BOAU IJis1 BUKOHAHHA XimiuHmMX aHaiiziB. Bukonami 3amipu piBHIB IpyH-
TOBUX BOJ| B iCHYIOUMX CBep/JIOBMHAX peXUMHOI Mepe:xi [1].

Hamba muamoHakonmuyBaua y Oanani flcmHOBa Bimcumana Jecom
J€COBUIHUMU CYIiCKOM Ta CYIJIMHKOM.

Ha pinauani ctBopy rpebii miaaMoHaxonwmuyBaua HagBHa (GimbTpa-
mia 3 HpOro mmamoBuX Boja. Ha mepion mociifskeHb crocTepiraernbcs
BHUCOUYBaHHA BOAW B HMBOBOMY YyKoci mam6u Ta 6isg HacocHoi cramii.

3 uwacy ekKcmayaramnii mimaMoHakKommuyBaua Ha TepuTopii
BAT “IuinpoA30T” i mpuiersol fo HBOro TepuTopii BigbyBaeThca
TigHATTA PiBHA I'DYHTOBUX BOJI.

Ha pexuM I'pyHTOBUX BOJ B JE€COBUIHUX BiIKJIaJeHHAX BIJINBAE
mIaMoHaKommuyBau B Gairi flcmHOBa, BHACHiMOK YOTO Ha cXMJaax i
IHUINI O0aJKM B 30HI HiATIOpYy cmocTepiraeTbcd HiZBUINMEHHS A3epKaja
IPYHTOBUX BOJ i, BHacaimok iHGinbTparlii BucoKoMiHepali3oBaHUX BOJ
mIaMoOHaKONIKWUyBaUua, IiNBUIIeHHA MiHepaJiszamil B 30HI BIJIUBY.

Ha axicHuii ckaajg minseMHMX BoJA B paloHi IIJaMOHaKOIMWYyBa-
ua B Ganmi flcuHOBi# BmIMBaiOTH: iHQinbTpalnia arMochepHUX OUALiB,
BUTOKY TEeXHiYHWUX BOJ BUPOOHUITB i mMOOYTOBMX BOJ KUTJIOBOTO
ceKkTopa, Ginbrpamniiini BTpaTu BoAW 3 NIJIaMOHAKOINWUYyBaua.

ITouaTKoBU#I XiMiUHWI CKJIQA WX [AMKepeJs NysKe PiSHOMaHITHWIA;
JOKaJbHUM XapakTep Ail mMmx qiKepes Ha KOMIOHEHTHWN CKJan
mig3eMHUX BOJ Ha TUX abo iHMUX AiASHKAaX ITifcuIioe pi3HOMaHITHiCTH
xiMmiuHOTO CKJIaZy BOJ periony.

¥V pationi miaamoHakonmuyBaua B Gaiumni fcmmoma [II “Exroan-
Tuain” rigpoximiunui#l peXmM mizseMHWX BoL (POPMYETHCA Wil BILIU-
BOM BeJIMKOT'O UmMCJa UNHHUKIB, OCHOBHMMEN 3 AKUX € [1]:

* 3BaraJbHa XapaKTepHUCTUKa Binxonis:
— BoJja (Bigxonmm Bim mpoliecy 3ropaHHS B IleUaX e€HEPTeTUUHUX
cTaHIit Kjac Hebesmeku — IV), o6’em Bumamenus 168,5 Ttuc. T;
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— ImjgaM pereHeparlii MUII’ IKOBO-COJOBOTO POSUMHY (Bigxomm Bum-
POOHMYO- TEXHOJOTiYHOTO BUPOGHUIITBA), 006’€M BUIaJIEeHHA
500,0 Tme. T.
. COJILOBUM CKJIJ BOJOBMIITYIOUUX IIOPin;
. TOYaTKOBUU XiMIiUHWU CKJaJ IKEepes, I0 KUBJATH IIi3eMHi BOOU;
* raubvHa 3aJATaHHA Mif3eMHUX BOX, PeXUM ix piBHA i xapakTep
6anaHcy;
* XxapakKTep penbedy, II0 BH3HAUAE YMOBU KUBJEHHSA i BiATOKY
mif3eMHUX BOJI;
¢ CTyUiHb B3aeMoAil I'DPYHTOBUX BOJl, IPUYPOUEHUX OO TOBIIi Jeco-

BUIHUX CYTJIWHKIB, IO MalOTh BUCOKY MiHepaJrisallito, 38 mimsemMHU-

MU BoJaMU, IPUYPOUEHUMU HO BOJOHOCHUX TI'OPU30HTIB, IO IIPOJIA-

TaloTh HUIKYE, Y AKUX MiHepajisamida HumiKUa;

. TicHOTa TigpaBiiuHOTO 3B’SA3KY Iif[3eMHMX BOJ 3 BOJAMU IIOBEPX-

HeBUX BOJOTOKiB, BONOWMMUII] i MIJIaMOHAKOIMUYBaUiB;

* TeMOepaTypHUIN pPeXRUM, IO OOYMOBJIIOE TEIJOBUH PEXUM

BOJOBMIIITYIOUMX T'PYHTIB, HMilBeMHUX BOJ, a, OT¥KEe, POZUMHHICTH

B HUX COJIeH.

Ha pocamimsxkyBaHi# AiMAHII IMMPOKO MOIIUPEHi JeCOBUIHI CYTJIWH-
KU, 10 MiCTATH BeJUKY KiJIbKiCTh JIeTKO PO3UUHHUX cojeil, TOMy IDYyH-
TOBi Bonm, 10 (pOPMYIOTHCA B HUX, BiIPiBHAIOTHCA HigBUINEHOIO MiHe-
paiisamieio B IOPiBHAHHI 3 miA3eMHUMM BoJaMu, 0 IPUYypoYeHi 1o
HEOTeHOBUX i apxel-mpoTepo3oiickKMM Bigkiaanenb [1].

Crnig maTu Ha yBasi, I1T0 BHCOKOMiHepaJisoBaHi BoAM IIJIaMOHaKO-
nuYyBayda, IepIl HiXK JocArTH 6es3mocepefHBO BOLOHOCHUX T'OPMBOHTIB,
GiapTpyoThCA Ueped HIJaMM, AKi, Maroun HU3bKI ¢Qinbrpaniiini Biac-
THUBOCTi, iCTOTHO BIJMBAIOTH Ha XapaKTep Mirparii oCHOBHHX KOMIIO-
HEHTIB, CIPUAIOUYU 3MeHIIIeHHIO IIBUAKOCTEH DPO3TiKaHHA TeXHOTeHHO-
ro Kymouay i mBuHAKocTeil Mirparmii 8a paxyHOK IpPOABY coOpOIifiHmX
BJIACTHUBOCTEI.

B pesynabTari BunmapoByBaHHS HOCTiiHO 3pocTae MiHepadsisamig
BOJUW B IIJIaMOHAKOIMUyBadi.

CTBOpeHHA NIJTaMOHAKONIWUYBaua MOPYIINJIO IPUPOAHUN DPEXRUM
Tif3eMHUX i ITOBepXHEBUX BOJ, IIPX AKOMY DO3BaHTaKEHHA IIi3eMHUIX
BoJ BimOGyBaeThca B GasKuW, HOMUHU piuok, apu. IIpm cTrBOpeHHi Imia-
MOHaKomnuyyBadua B 0ajri B pesdyiabTari mizmopy BimbyBaeThcsa 3MiHa
TigporeoylOTiUHUX YMOB, IJO IPUBOAUTH O HiATONJEeHHA TepuTOpil
HaBKOJIO IIJIaMOHaKonmuyBada i ¢inbTparii Boau 3 IIJaMOHAKOINUY-
Baya y BOJOHOCHI TOPMB0HTH, IO 3aJATaiOTh HmKde [1].

13



Bucnosxu. Exosoriuna cutryania B M. KaM’aHchKe mpoTarom
TPUBAJIOTO IepPiofly XapaKTepu3yeTbcA AK “Kpr3oBa” OCKiIBKM mpoMmuc-
JoBi 06’e¢KTH, IO 3a0pPYAHIOIOTL aTMocdepy, Po3TallloBaHi Ha HeJO-
cTaTHi# Bimcrtami Bim KuTigoBMX paiioniB micra. Takoik, mpordArom
OCTAHHBLOTO JECATHPIUYUA HPOMOBIKYE BimbmBaTHCA IIporpecyioue HaKo-
NMUYeHHA BiIXOAiB SK B IIPOMMUCIOBOMY, TaK i MOOYTOBOMY ceKTopax.

3HauHi 06caru dinpTparii Bogu 3 XBOCTOCXOBUINA MOMKYTH CIPH-

YUHU OiABUITeHHA PiBHIB I'PyTOBUX BOJ Ha IPUJIETIUX TEPUTOPigX.

ITe B cBOIO Uepry MoKe BUKJIWKATH HUSBKU €KOJOTO-TirieHiuHWX IIPo6-

JeM, cepell AKUX 3a0JIOUeHHA MicieBocTi 3 moripmuHHAM ii anHodi-

JIOTEHHUX BJACTHUBOCTEM Ta IMOTipINTeHHS yMOB IPOKMBAHHS HaceJeH-

HA BHACJIOK MiTONMJeHHS MMiABAIbHUX IPUMIIIEHDb KUTJIOBUX OYy-

IWHKIB, mMorpy6iB, cimbrocmyrigsb. B axocTi 3axofiB Mo MPUTUHEHHIO

Ta TOIepenKeHHA ABUI HiATOINJeHHS MPOMOHYIOThCA iHMKeHepHi

3aX0lM, a caMe 3aBicum 3 JpeHaXKHUX CBEPIJOBUH Ta 3aCTOCYBaHHA

reomMeMOpaH y JOXKe CXOBUIII.
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Hayc M. €., Jlabyncoxuii M. B.

OIIHIOBAHHSI EKOJIOTTYHOTO PU3HKY
Y BACEHHI PIYKH XAJKHIEP

Bemyn. Xansxunep — onHa i3 piuok miBmeHHOro 3axony YKpai-
Hu. J[loB:xkuHa ii 94 KM (B Mexax YKpainm — 69 kM), mioima Gaceii-
Hy — 894 xm2. 3a raacudikarmico Boguoro Kozexcy YEKpainu BimHo-
CHATBLCA [0 MaluX, amxke ii mioma merme 2000 xm? [1]. Piuka Gepe mo-
yaToK Ha cxim Bixm micra Illtedan-Bome (Moamora). Teue mepeBarkHO
Ha IiBJeHHUH cXif (YacTKOBO Ha IiBAeHb). Bmagae mo osepa-JIuMaHY
Xamxumep, AKAA € vacTuHOIO Tpynu TysmaoBcbKi aumanu. Jlumanu
BKJIOUeHI mo HarmioHanbHOTO IPUPOAHOTO IapKy, CTBOPEHOTO YKa3oM
IIpesunenta Ykpaiunm Big 1 ciuna 2010 poxry [2].

3 1996 pory cucrema guMmauiB Illaranu-AmniGeii-BypHac € uacTu-
HOoI0 PaMcapchKuMX BOAHO-0OJOTHUX yTrigh YKpaiHuW, a oTiKe Mae ocob-
JAuBUii oxopoHHUU craryc. Tepuropia HamiomambHOTO IPUPOAHOTO
napry “TysioBcpKi mmMaHm” XapaKTepU3yeThCs PiBHOMaHITHUMU 3all-
JaBHUMU JaHAmadpramMu. B mapKy sHaxomaTbca moHan 40 Bupmis
pigkicHMX BuAiB mTaxiB, AKi BXOAATH SK OO YKpaiHCBKOI, Tak i 1o
MiskHaponuoli YepBoHOl KHHIW, y MicIlleBUX BogoMMax KuBe OJU3BKO
60 BuzmiB pu6 [2].

Bonu piuku Xamxumep 3HauHO 3a0pynHeHi, Oaceiin sacMiueHM —
Bigmiuae mocritiHa Komicis OmechbKoi obyacHoi pagm 3 THUTaHb €KOJIOTII,
IPUPOAOKOPUCTYBAHHSA, 3alobiranusa HagsBUUYalHMM cuTryariam [3].
3abpyaHeHi BoaAM pPiUYKM IMIKOAATL BOAOMMAM NPUPOLHOTO MapKy
“TysmoBcbKi smMaHmM”, HETAaTMBHO BIJIMBAIOTH Ha PinKicHy duopy Ta
dayrny. Tomy oIiHIOBaHHSA eKOJOTiUHOTO PMBUKY y baceiini piukm
Xamyrugep MOMXHa BBaKaTH aKTyaJbHUM.

Memoro docnidacennsa Gyaa olliHKa ePeKTHUBHOCTL 3acToCyBaHHA
KpuTepito ekoJioriuHoro pmsuky R, aAkuil po3paxoByBaBcsA Ha OCHOBI
JaHUX TiApoxXiMiuYHMX cIlocTepe:keHb. 3aBHaHHAM poboTu OyJsm pospa-
XYHOK NOKAa3HUKIiB PUBUKIB SAKOCTI BOoAM 3a METOIUKOIO iHCTUTYTY
npobGeM PUHKY Ta eKOHOMiKo-eKoJoriuHuX mociaimxens M. Opgeca;
BCTAHOBJI€HHS 3B A3KiB MiK IOKasHHUKaMU AKOCTi BOOW Ta PUSUKY.

06’ekm, npedmem ma memodu Oocaidxcennsa. O6’exkToM mOCITin-
KeHHA € rigpoximiuHi HOKa3HUKU BoAUM y HYHKTiI p. Xamxuugep -
c. CepriiBka B IOpPiBHAHHI i3 I'PaHWMYHO-TOTYCTUMUMU SHAUEHHAMU [IJIA
puborocrnogapchbKoro BUKOPUCTaHHA. PospaxyHKM BUKOHaHI Ha OCHOBI
mauux OmechbKOro yIpaBIiHHSA BOOHUX pecypciB mpo ximiummit cxiap
Bomgu y crBopi Xamwungep - CepriiBka sa 2003-2018 poxwu.
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IIpegmeToM mochaim:KeHHS € OIiHIOBAHHSA HWMOBipHOCTeH IIOABU
PUBHUKiB cyTTeBOTO 3a06pyAHEHHA Boau B piumi Xamxwuaep 3a 8 KM Bif
Micma BHagiHHA B o3epa-JIUMaHy XaIsKuUIep.

Pusuk ekosoriunmii € fiMOBipHicTIO HacTaHHS IMoaii, SKa BUKJIMKaHA
BIJIMBOM TOCHOAapchbKol Ta iHINOI MifAJbHOCTI, HAA3BHUAMHUMHN CUTYya-
IMiAMU TPUPOAHOTO Ta TEXHOTeHHOTO XapaKTepy Ta Mae€ HeCIpUSTINBi
HacJifKM IJisag mpupomHoro cepemoBuiria [4]. asa omiHku pusukiB pos-
paxoByBaBes IMOKasHUK R, axuii 6asyeThecs Ha BUSHAUEHHI CIIiBBigHO-
IIeHHA KOHIleHTpaIlliii 3abpyaHioBaabHOl peuoBmHuM Ta ii T'IK [4]:

R=C,>Cpy 1)
R=C, /CmKi >1 (2)
chmm/ci>1 (3)
ge C, — piBeHb KoHmeHTpanii i-i 3abpyAHIOBalIbHOI pPEeYOBMHU;
R — KinbKicHUII NMOKa3HUK PUBUKY; CF,HI{i — TPaHUYHO OOOYyCTHMA

KOHIIeHTpaIia nad i-1 3a6pyAHIOBAIBHOI PEUOBUHMU. Cmu{t npusHava-
aucs OjA puborocmomapchbKoro BUKOPUCTaHHA [5].

3 ypaxyBaHHAM HMOBipHOCTI HacTaHHS PU3MWKOBOI mozii mokas-
HUK pUBUKY HabyBae Buraany [4]:

N n C; Nai
[T S .
“Crm N, )
TJ[Ki i
ge C, — xoHIeHTpania i-Toi 3a6pyAHIOBaJIbHOI pPEeUOBUHU;
CF,HI{i — TPaHMUYHO JOIyCTHMMAa KOHIeHTpanid; N, — KimbkicTs mpob

3 MOKasHUKOM, saKi mepepuinyiors I'IIK y mpomy poiii; N, — saraabHe

yncao BimibpaHmx mpob 3a pik.

i

Pesynemamu po6omu. Ha mepiromy erami pospaxyHKiB 6yB
OTPUMAHHUN A8 KOXKHOIO POKY IOKasSHMK pusnky R’ ama puborocio-
mapcbKux morpe6 (Taba. 1).

IIpu migrorosIii ympaBIiHCBKUX pillleHb, HOB’SI3aHUX 3 PUSUKOBU-
MU TofisiMu, HeoOXimHa AKicHa i KinbKicHa oIlimKa MOMKJIWBUX PUBU-
KOoBUX cuTyariii. fIKicHa oIjiHKa JO3BOJAE OI[IHMTU MOMKJIMBI 30HU
PUBUKY 3a TaKUMHU KPUTePiaMU: NPUHAHATHICTL — BUABJEHHS IIPUH-
HATHOCTiI PUBWKY; AONYCTUMICTL — BUSABJIEHHSA NOIYCTHUMOIO PUBUKY;
KPUTUYHICTD — BHUABJEHHSA 30HW KPUTHUUYHOTO PU3UKY; HEIIPHUIIYC-
TUMiCcTh — BUABJIEHHA B0HU KaracTpodiunoro pusury [4].
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Ta6aumsa 1.

IToxasumk pusury R y crBopi Xamxunep - CepriiBka
3a mepiox 2003-2018 pp.

Pik | IToxasnuk pusuky R Pik | Iloxa3Hux pusuky R’
2003 55,7 2011 101,5
2004 44,9 2012 97,2
2005 104.,6 2013 92,7
2006 62.4 2014 109.6
2007 87,5 2015 105.8
2008 114,8 2016 77,6
2009 1184 2017 90.8
2010 94,6 2018 76,0

¥V meropumi [4] akcioMaTMUYHHM € HPUIYINeHHS, 10 OiJbIIicThb
pesyJabTaTiB rocmogapchbKoi AifAabHOCTI, B TOMY YHCIi ¥ Ti, AKi 3yMoB-
JIIOIOTH 3a0pyAHEeHHS HaBKOJHUIIHLBOTO cepefoBUINla (30KpeMa, BOLHOTO
cepeloBUINA), ABJSIOTH CO00I0 BUIIAAKOBI BeJIMUMHM i mMigKOpAOTHCA
3aK0Hy, OJM3BLKOMY OO0 HopMaJjbHOTO (3akoHy I'ayca). HopmanbHuit
3aKOH POSIOJiJy BUIIANKOBOl BEJMUMHU AYKE YACTO BUKOPUCTOBYETHCA
Ipu BUBUEHHI MoKas3HUKiB pusmkKy. IlepeBipka BimmoBimHocti mociin-
JKYBaHOlI BHIIAJKOBOI BeIMUMHM R Ha mifmopsaaxkoBaHicTs ii HOpMab-
HOMY 3aKOHY POBIIOAiJly BUKOHaHa Ha ocHOBI Kpurepis Iayca [6]:

O-%R=\/%zl,2s (5)

Jle Op — CcepelJHE KBaJpaTHW4YHe BiIXWIeHHA IOKa3HUKa PUSHKY R; Bix
fioro cepegHbOro apupMeTHIHOTO 3HAUEeHHS, Op — cepeJHE apudme-
TUYHe BiAXUJIeHHS.

s IyHKTY cocTepe)keHb p. Xamxuaep - c. CepriiBka BcTaHOBJIeH
BEJINUNHUA: R‘cep=93,1; op=23,1. Kpurepiit T'ayca ckiras 1,23.

3a pesyJbTaTaMu PO3PaXyHKIiB 3p00JeHO BHCHOBOK, ITIO OTPHUMAaHi
pangu R pna pmbGorocmoiapchbKoro NPUBHAUEHHA HiAIOPANKOBYIOTHCA
HOPMAJIbHOMY B3aKOHY POBIIONiTy.

Ha ppyromy erami 6ysim BUKOPHUCTTAaHI oTpHMaHi 3HAUEHHSA IIOKA3-
Hukie pusmrky R Ta I3B momudikoBanoro [7] Ta mobGymoBani rpadi-
KU 38B’A3KYy i oTpumaHi piBHAHHA miHiiiHol perpecii mas pumborocmo-
JapchbKOoTO Tpum3HaueHH:A (pme. 1).

Amnaniz mokasas, 1[0 MiK XapaKTepUCTMKOIO PUBUKY Ta XapakKTe-
PHCTHUKOIO AKOCTi Boam icHye JiHifiHMI 3B’A80K, AKWU OIiHIOETHCA

KoedimienTom xopesaamnii r = 0,63 (puc. 1). Bauumo, 1m0 uum OGiabiie
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sHaueHHdA I3BMm, Tum Ginbime sHaueHHA R°, To6TO, i3 3pocTaHHAM 3a6-
PYAHEHHS 3pOCTae MOKA3HUK PUSUKY R .
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¥ =6,7255x+29,872
R*=0,4101

10

IS pruOOTOCIONapCHKOTO IPU3HAUEHHS
y crBopi p. Xamxumgep - c. Cepriiska 3a 2003-2018 pp.

3a TabauIeo KJAciB SKOCTi BOJA B 3aJIe}KHOCTI Bifl 3HaUeHHA iHIeK-

cy I3Bm Ta orpumanum rpadikom sB’asky I3Bm Ta R (pume. 1) Gyma

BCTaHOBJeHA BifmoBimHicTh KigaciB sAKocTi Boam Ta AKicHuUX i

KinbKicHUX XapaKTepucTHK piBHA 36uTKYy (Taba. 2).

13B

hn

Puc. 1. T'pagix 38’sasky R° ta ISB momudikoBaHOrO

Tabaumsa 2.
KinpkicHi xapaxTepucTukm HMOBipHOCTI 30MTKY
SIkicua KinbkicHa
3B R Kiac xapakTepncria | XAPAKTEPHCTHKA 3oHa
SIKOCTI BOJT P P WMOBIPHOCTI PHU3HKY
PIBHS 30UTKY 36uTIcy
Hyxe Hanssuuaiino Hemae
<02 <312 | g HU3bKHH 0,0-0,1 PH3UKY
0,2-1,0 | 31,2-36,6 | Yucri e 0,1-0,25 | Hpuitusaoro
HHU3bKHI
ITomipHo .
1,0-2,0 | 36,7-43,3 3a6py Heni Huzbkuit 0,25-0,40 JlonycTuMoro
2,0-4,0 | 43,4-56,8 | 3abpynmeni | Cepemmiit 0,40-0,60
- Kpurnanoro
4,0-6,0 | 56,9-70,2 | bpymsi Bucoxuii 0,60-0,75
Hyxe Hyxe Karacrpo-
6,0-10,0 | 70,3-97,1 bpymi BICOKTI 0,75-0,90 (iunoro
Hamzsuuaiino | Hagzsugaiitno Hessoporsocri
>10,0 >97,1 . . 0,90-1,0 BTPATH SKOCTI
OpyaHi BHCOKHI 06 KT
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8a mammmum mpo R’ Gyna mobymoBaHa eMIipWuHa KPHUBA POBIOIi-
gy 3abesmeuenocti 1Miei BumankoBoi BeamumHu (puc. 3). 3abesmeueHicTh
€ IMOBipHIicCTIO IlepeBUINleHHA 3aJaHO]l BeauunHUu. BoHa po3paxoByeThca
3a dopmyioio [6]:

-m

P %kﬂ) : (6)
ne P — zabesmeueHicTh; M — 3HaueHHA R B yOYyTHOMY DPaHXKOBAHO-
My pAany; k — KigbKicTh BHaueHL y pAXi.

Ha emnipmunmi#i xpuBiti Bugiseni souum pusuky (puc. 2). Taxum
YWHOM, Y HOBCAKIEHHIN IPaKTUII MOKHA BU3HAUATH B0HU PUBUKY
3aJIe’KHO BiJ 3HaueHHA, AKe NpUilHANa BeJnumHa R, BUBHaueHa B3a
JaHUMU TigpoxXiMiUHWX CIIOCTepe)KeHb.

140

o
—

P
0 0.2 0.4 0.6 0.8 1
Puc. 2. Emnipuuna KpuBa posIoAily 3a0e3IleueHOCTi IMOKasHUKAa
pusuxky R Ta Bumimeni 30HM pusuKy: 1 — KPUTHUUYHOIO;
2 — KaracTpodiuHoro; 8 — He3BOPOTHUX BTPaAT SKOCTi 06’eKTa
Bucnoseru

1. [Ona puborocmofapCchbKOTO BUKOPHCTAHHSA OyJIyM BUBHAUEHI IOKas-
HUKU pumdmKy R mo pokax. 3a gomomoroxo Kpurepiio Tayca
TiATBepIKeHO, III0 PO3PaXoBaHUU INOKa3HUK pu3UKy R Binmoimae
HOPMAJIbHOMY B3aKOHY DPOBIIONiTy.

2. VYcrauoBieHui# JiHiliHu# 38’a30xK Mik I3Bm Ta R gma pubGoroc-
nomapcbkoro BomokopuctyBanHa (r = 0,63). Ilokasaux R 3pocrae
i3 sb6impmennam I3Bm.

3. Ha ocuoBi mobygoBu eMmipmuHOoi KPHBOI POBMOAITY MOKASHUKIB
pusuky R ycraHOBIeHI 30HU DPHUBUKY.

19














































































































































































































































































































































































































































































