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BCTVII

3 TOYKM 30py MOrojaW, BOJAA € HAMBAKIMBILIOK CKJIAJ0BOK) YAaCTHHOIO
atMoC(epl, OCKUIbKM BUMAPOBYBAHHS 1  KOHJECHCAIIS  CYNPOBOKYHOThCS
NOTJIMHAHHSAM 1 BHJUICHHSM BEJIMKOi KUIBKOCTI €HEPrii, BiA SKOI 3aJIeKUTh OaraTto
BU/IIB PyX1B y arMOC(eD1, sIK1 BINTMBAOTH HA aTMOC(EPH1 MPOLECH, @ TOMY 1 HA MOTOAY.
3arajbHa KUTbKICTh OB, K1 BUIAJAK0Th 3 aTMOC(EPH 3a PIK, TOPIBHIOE TPUOTU3HO
5-10' ton, mo B 40 pasis nepelinbinye 3aranbHuil BMicT Boau B armocdepi. Llg nudpa
CBITYMTH PO THTEHCUBHICTH BOJIOTOOOMIHY MI3K 36MHOKO MOBEPXHEO 1 aTMOC(HEPOIO.

Bona — nuBoBM kHA XiMIYHA crioyiyka. BoHa € € IMHOKO PEUYOBUHOMO, KA ICHYE B
atMoc(epl BOOJHOUYAC Y TPOX arperaTHUX CTaHax: TBEpAOMY (JIia), piAkoMy (Boda) i
razononionomy (mapa). Ha nosepxui 3emi (6e3 miazeMHuX BOA) 3HaX0AuThCa 1,3-1018
TOH BOAM, 3 HUX 99,2% npunaaac Ha CBITOBHIA OkeaH. B atMocdepi KUTbKICTh BOJH Y
BUIVISAII [ApW, Kpameib i KpucTaniB xmap craHoButh 1,3-1007 Tom, 3 skux 95 %
NPUTAJAE HA TTApPY.

Tyman — wme armocdepHe sBulIe, MO MOJSTa€ Y  CKyMYEHHI
NPOAYKTIB KOHEHCALli BOASHOI mapu (ApiOHMX Kpamneiab BOIW, KPUCTAIIIB JIbOAY a0
iXHBOI CyMillli), 3aCTHIVIMX Y MOBITP1 OE3MOCEPEAHBO HAJ 3€MHOIO TMOBEPXHEID, Y
npU3eMHOMY 1api arMmochepu. TyMaH BUKJIMKAE MOMYTHIHHS MOBITPS, IO 3MEHIIY€E
TOPU3OHTAJIbHY BUAUMICTE 10 1 KM 1 MeHme. be3nepepBHa TPHUBAIICTH TYMaHIB
CTAHOBUTH 3a3BHYaAl BIJ KIJIbKOX TOJIUH (& 1HO/II MIBMOJIMHU-TOIMHY ) IO ACKIIBKOX 10,
0cOOIMBO B XOJOIHWI mepioa poky. B VYkpaiHi 3yCTpivaroTbCs TYCTI TYMAaHH.
Haifuactime ix moskHa 3ycTpiTd Ha JloHernpkoMy Kpsoki. OmHOro pazy tam Oyjio
3a(1KCOBAHO BHMAJOK, KOJIM TyMaH O0e3MepepBHO yTPUMYBaBCs BOPOAOBK 108 roauH.

TyMaHu BITHOCATHCS A0 YKHCIIA SIBULI TOTOJIH, 1O € 0COOIMBO HECTPUSITIMBAMHA
JUT PyXy BCIX BHIIB TpaHCHOPTY. HasiBHICTh TyMaHy CHJIBHO YCKIIQJHIOE YU POOUTH

HEMOKJIMBUMM 3JIIT Ta MOCAAKY JITAKIB, YCKIAAHIOE POoOOTY MOBITPSHOIO Ta
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aBTOMOOUIBHOTO TPAHCIOPTY, 30UIblIye HeOE3NMEKy Ppyxy Ha jgoporax. Tomy
JOOCHIPKEHHS! KUIBKOCTI JHIB 3 TYMAaHAaMH, iX TMOBTOPKOBAHOCTI, YMOB iX YTBOPCHHS
OyJIO 1 € TOCUTh AKTyaJIbHUAM.

MeToro pobOTH € AOCHIIKEHHS PEKMMY TYMaHIB Ha TEpUTOpli YKpaiHu 3a
nepiog 2009-2018pp. s gocarHeHHss MeTr Oyyio 0OpaHo OOJIaCHI LEHTPH B PI3HUX
perioHax KpaiHu: MiBAECHHUH — cTaHils Oneca, mMBHIYHUN — cTaHis KuiB, cxiaHui —
CTaHI(Isl XapKiB, 3axiAHUA — cTaHlis JIbBIB 1 HEeHTpaibHUi — cTaHIliss BiHHung. B
SAKOCTI BUXIJHOI 1H(opMalli BUKOPUCTOBYBAIUCS JaH1 HIOJCHHUX CIIOCTEPEKECHB 32

aTMOC(l)epHI/IMI/I ABHIIAMH Y BU3HAYCHUX ITYHKTAX CIIOCTCPCIKCHD.



1 ®I3UYHI BJACTUBOCTI BOAU, TLOAY 1 BOASIHOI I[TAPU

Boasna napa Ha BiAMIHY BiJ IHIOMX TrasiB, IO CKJIAAAOTh atMochepy, npu
TEMIIEpaTypax MOBITPS, SKI CHOCTEPIratOThCS B aTMOC(EP], MOXKE 3MIHIOBATH CBIid
arperatHuil CTaH, NEPEXOAUM y PIAKUIA (BOAY), uM TBepauid ctan (ix). Bee e pisHi
¢dasn Boau, TOOTO (PI3UYHO OJHOPIAHI YACTHHW CHCTEMH, SIKI 3[JaTHI MEPEXOIM 13

OIHOro cTaHy B iHImiA [1-4]. Jlns KOXKHOro rasy iCHye KpuTH4HA Temmeparypa 7.,

Axmo 7 >T,,,, TO ra3 HE MOKE NEPEHTH B IHIINN (PA30BHIl CTaH, HE3BAKAIOUYM HA TE,

pH SIKOMY aTMOC(EPHOMY THCKY BiH mepeOysace. [l BOASHOI Mapu 1y, = 374° C.
3Buuaiino, mwo B armocdept 7' <7, . Llg BIACTHBICTH BOASHOI MAapu BU3HAYAE
crenQivHI XapakTEPUCTUKH Pi3HUX (a3 Boau. OCHOBHI 3 HUX NOJATAK0Th Y TOMY, HIO:

— Maiike Ui BCIX PEUOBMH MPH 3MEHIIEHH! TEMIIEPATypH T'yCTHHA 3POCTaE, Y
TOMY YMCIIi i Tipu TBEpAHEHHI. Bona Mae HaiOuibIny ryctuny 1 r/cm® mpu ¢ = 4°C
[Ipn 3MiHEHI Temneparypu B TOH 4K I1HIIMHA OlK T'yCTMHA BOAM 3MEHUIYETHCS.
3aMep3aHHs BOAW MPUBOAWTH 10 CTPUOKOMOAIOHOrO 3MEHIICHHS TyCTUHU. [lpm
t=0"C rycTHHA Iboay o =0,91r/ oM

— TEIUIOEMHICTh PIAKUX PEYOBUH MPH iX 3aMEP3aHHI 3MIHIOKOTHCS HE3HAYHO. J{Jist

JILOly MATOMA TEMIOEMHICTE ¢, = 2114 H% ¢ 1O CKaiae MPHONM3HO MONOBHHY

NUTOMOI TETJIOEMHOCTI BOJH, KA JOPIBHIOE ¢, =4186,8 Hox K

— TEMIIepaTypa 3aMep3aHHsl Ta KWIIIHHS BOJAM 3HAYHO BWIIA, HIK Yy IHIOUX

XIMIYHUX CIONYK, [0 3HAXOAAThCS B PIIKOMY CTaHI,

— NIUTOMA TEIUIOTA IIABNEHHS Ly, =324 LELY L =2500

>

KT’ KT’

kJDK

>




— BOJA XAPAKTEPU3YETHCS BUCOKOK) XIMIYHOK AKTHUBHICTIO Ta PO3UYMHOKO

3JIaTHICTIO;

— NIOBEpPXHEBUIl HATAT BOgM (o =72,8 MJ[x/M nipu 1 = 20°C ) OUIBIIME HIXK Y
THIINX PIJUH;

— I'YCTHHA BOJM ¥ JIbOAY PH 3MIHEH] TEMIIEPATYPH 3MIHIOKOTHCS HE3HAUHO. [Ipn
PO3B’s3Ky 3a1a4 (Ppi3uku atMocEpH iX MOKHA BBAKATH MOCTIHHUMU, HA BIAMIHY BiJ
3a1a4 Gi3uKH OKEaHy, ¢ 3MIHEHHS T'YCTHHU BOAM TpeOa 000B’I3KOBO BPAXOBYBATH,

— MATOMY TEIJIOEMHICTh BOJSHOI Mapd MOKHA BBaKATH HE3AICIKHOIO BiJl
Temneparypu (¢g =1386 H%r-l@ cp, = 1846 H%F'K )

— 1ipu O€3MOCEePEAHBOMY MEPEXOIi BOJASHOI mapyu 0 JbOLY, TOOTO MpU MpOLeci

cyOmimanii, L, = 2837 —— npakTu4HO HE 3aJICKUTH Bl TEMIIEPATYPH.
KT
[TapiasibHMi THCK HACMYEHOI BOJASHOI Mapy 3aleKUTh BlA Temneparypu. Ll

3AIEKHICTh BU3HAYAETHCS piBHSAHHAM Kiaysiyca-Knaneiipona

a_ L
i R1*

(1.1)

IIpoinTerpyemo piBHsHHSA (1.1) y rpannusx Big 7, £, no 7', IY. bynemo maru:

In—=—| ——— (1.2)

abo

L[l_lj
E=Eyen\o 1) (1.3)
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Ilpu 7, =273,15K , E,=6,1078 rlla. ITincraBuBmm 3HaucHus L ta R, , micis

nepexoay 10 JECATKOBOIO JIorapu(pmy oTpuMaeMo:

8,61503¢
E=E0-10273’15+t, (1‘4)

Jle ¢ - Temneparypa 3a wkanoro Llenbceis. AHanoriuni GopMyJv LUTSIXOM 3aMI1HH

L Ha [, MOXXHa OTPUMATH 1 JUIs TACKY HACWYEHHS HAJl MOBEPXHEIO IbOAY £,

lnﬂ:i(i_lj (15)
E, R\T, T
abo
9.76421t
E, =FE,- 1027315+ (1.6)

[Tpn npakTHYHUX PO3paxyHKax MOKHA BUKOPUCTOBYBATH i (popmyny MarHyca

at

E=E,-106+ (1.7)

sKa Ma€ TaKy K camy CTPYKTYPY, sk 1 popmynu (1.3) 1 (1.6), ane BIAPIZHAETHCS BIA HUX
YHCEbHUMU KoediieHTaMu. Y Hill KOe(IIEHTA JOPIBHIOKOTH Ul BOAM BiIMOBIAHO

7,631241.9, nns nboay 9,5 1265.5 [1].
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Mpaik 3a71€XHOCTI TUCKY HACWYeHHsA BIA Temnepatypu MICTUTLCA Ha
puc. 1.1 y Touui o Ha rpadiky, Wo mae koopguHatu T0=273,16k (r=0,01cC);
EO0=6,1114 rla, BCi TpX (pa3n BOAM 3HAXOAATLCA Y CTaHi piBHOBaru. Lia Touka HocuTb

Ha3By MOTPINHOT Toukn. Mpu AoAATHMX TemrepaTtypax, TOOTO BULLE TeMMepaTypu

MNaBfieHHs, BO4A MOXe 3HaXOAMTUCH fMLLe Y PiAKOMY Ta ra3onofibHomy ctaHax. Kpim
MOTPINHOT TOYKM KpWBa E = E (1) NPOXOAUTb Yepe3 Touky T =373,15k (r=100° c)
I E =1013,2rla - TOYKY KUMIHHA NPV HOPMasIbHOMY aTMOCHEPHOMY TUCKY Ta

KPUTMUYHY TOYKY K 3 KoopAuHatamun: Tk =647,15K (r'=3740cC) [

E~r =221000 rlMa.

PucyHok 1.1 - 3aneXHiCTb TUCKY HaCMUYeHHS Bia TeMmnepaTypu Ta (pa3oBoro

CTaHy MOBEPXHi, L0 BUNApOBYE
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PosrnsiHemo Toukn A, 8 1 C, Mg IKMX NapliaIbHAA THUCK BOISHOI Mapu
JOPIBHIOE BIANOBIAHO €4, ez 1 e.. Y Toumi C, OYEBUAHO, BOASHA Mapa 1 BoAA
3HAXOMATHCSA y PIBHOBA3i (ec =F ) Tuck mapu y Touili 4 MEHIE TUCKY HACUUYCHHS
(e 4 <E). 3a TakuMxX yMOB BIAOYBA€TbCS BHIIAPOBYBAHHS BOJM. SIKIIO YMOBH

NOCTIHHOCTI TEMIIEPATypH M TUCKY BOJASHOI mapy 30€piratoThCsi, TO BUMAPOBYBAHHS
OyAe MpOoAOBKYBATHCh 10 TUX MiP, JOKH BOJIa HE 00EPHETHCS y BOASHY napy. HaBnaku,
y Touli B, mnd fkoi ep > £, Oyae Bia0yBaTuch KOHAEHCALIS BOJSHOI APH.

[Tpu Temneparypax, HWKYAX HIXK y MOTPIHHINA TOYI[, BOAA MOKE 3HAXOAUTHCH
K y TBepaoMy (i), Tak ¥ y piakomy craHax. [Ipu 1iboMy, CTaH MEPEOXOJIOHKEHOT
BOJIA MOKE OyTH JOCUTh CTIHKUM.

Tpeba miaKpecanTH, MO NPy B €MHUX TEMIIEpATypax THUCK HACHYECHHS HAJ
NOBEPXHEIO JIbOAY MEHUIMIA, HIK HaJl TOBEPXHEIO MEPEOXOOMIKEHOT BOIU, TOMY IO
CHUJIW 3YETIJICHHSI MOJIEKYJT BOASHOT IMApH 3 MOJIEKYJIaMH BOJAM MEHII1 BiJl CUJI 3YCTITIEHHS
iX 3 MOJeKyJlamu Jboay. lLle mpHBOOUTH 10 TOro, MO MPH Ti k€ TeMmeparypi
PIBHOBKHMH THCK BOASHOI ApX HAJ MOBEPXHEIO MEPEOXOIOHKEHOT BOIM OLTBIINIA,
HIK HaJ TOBEPXHEK Jbpoay. OOmacTe, 10 PO3TAlIOBAHA MK KPUBUMH THCKY
HACMYCHOT BOASHOI Mapy HAaJ MEPEOXOJODKEHOKD BOAOK) 1 JIBOJOM, BIAMOBIAAE a00
ra3ono/ii0HOMy CTaHy, KOJM B arMoc(epl € 0XOJIOHKEHA BOJa, a0 TBEPJOMY CTaHy,
KOJIU B aTMocdepi € i,

OnHieo 13 XapaKTEPHUX BJACTUBOCTEM YacTOK TBEpAOi abo piakoi ¢a3 €
NOBEPXHEBUI HATAr. Ha moBEpXH1 po3uly, HAMPUKIAA, BOAW 1 BOASHOI MapH € IIap
MOJIEKYJI, SIKMiA 3HAYHO BIAPI3HIETHCA 32 CBOIMHM BJIACTUBOCTSMM BiJ IHIIMX WIApIB
MOJIEKYJT y BOAl. MoOJEKy/H, MO PO3TAlIOBYIOTHCS y CEPEAMHI BOJHW, 3a3HAKOTH
PIBHOMIpPHY [0 13 OOKY OTOUYKOUMX MOJIEKYJ. PIBHOAIIOUYA IMX MOJIEKYJISIPHUX CHJI
JOPIBHIOE HYJTFO. [IJ1s1 MONIEKYJISPHUX CHJT HA MOJIEKYJIH, [0 PO3TALIOBaH1 Ha TPaHMII
PO3ILTY ABOX CEPEOOBMIL, CYTTEBO BIAPIZHAETHCA. Y LBOMY BHIAJIKY CHJIM MArTh

HANpSAMOK Yy cepeauHy MmoBepxHi. OTXKe, HA TpaHdll ABOX (Pa3 30CEpPeKYEThCS
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HAJJIMIIOK E€HEPrii BIAHOCHO €HEPrii THX OO0 €MHMX YaCTHH, SKI YTBOPHOKOTH
noBepxHeBuil wap. [Iuroma moBepxHEBa €HEPris, sKa BIAMOBIIAE pOOOTI YTBOPECHHS
OJIMHUIIl MMOBEPXHEBOrO 1IAPY, BU3HAYAETHCS K BIJHOLIECHHS HAUIMINKY €HEPTIi 10
IJIOLII TOBEPXHI PO3AUTY /1 HA3WBAETHCS MOBEPXHEBUM HATATOM. BiH 4YMCENBHO
JIOPIBHIOE PpOOOTI, sika MOTPIOHA, OO BHUTIATTA 3 BOAM 1 BOASHOI Mapu KIJIbKICTh
MOJIEKYJI, HEOOXIAHY Ul YTBOpPeHHs 1 M? mOBEpXHEBOro mapy Boau. [loBepxHeBuii
HATSAT 3AIEKUTH BiJl TEMIIEPATYPH.

Kommniexke 13 m'stm monekyn H,O MOXHA po3nIsgatd sk chopmoBaHy

eMOpIOHAIbHY KPAIUIMHY, OCKUTBKY 3 MOJIEKYJIO0, O 3HAXOUTHCS Y CEPEIMHI IIbOTO
KOMIUIEKCY, HE MOXke 0€3MOCEPEAHBO 3B SI3yBaTHCh JKOAHA 1HIA MOJEKYJA BOASHOT
napu. Y HbOMY BCl KpalHI MOJIEKYJIM YTPUMYIOThCS CHJIAMU 3YEIJICHHS 3

LEHTPATBHOKO MOJIEKYJIOH), SIKA 130JIbOBaHA Bl BUTBHUX MOJIEKYJI BOASHOI apu. AJiE B

TAKOMY KOMILIEKCI (H 20) 5 NOBEPXHEBI CUJIM 1€ HE MOXKYTh OYIM CTIHKAMU, OCKITTbKA

BIJIPHB HABITh OJHIET MOJICKYJIM PYHHY€E 3a3HaYeHHs CUMETPItO [1].
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2 KOHJIEHCALUS 1 CYBJIIMALIIS BOSIHOI [TAPU

Pazom 3 mpounecoM BHNApOBYBaHHS BOAW 1 JbOAY B NOPHPOMl, SK BXKE
3raayBajioch, 3aBXAW BIAOYBAETHCSA 1 3BOPOTHIN MPOLEC — NEPEXiA BOASHOI Mapu B
piakuii craH (KoHJeHcailis) abo Oe3MmocepeHbO y TBEpAuid crTaH (cyOsmiMaris).
Konpencauiss B armMocdepi MOYMHAETBCS TOMAl, KOJIM TMOBITPS JOCAIIIO CTaHY
HACHYCHHS, a L€ YacCTIl 3a BCE BIAOYBAETHCS MPU 3HWKEHHI TEMIEPATYPU A0 TOUKH
pocu. IIpyr nmogampmioMy 3HWKEHHI TEMIEPATYPH HAAMIPHA KUIbKICTh BOJASHOI apu
NOPIBHSHO 3 YMOBAaMH HACUYEHHSI IEPEXOANTD Y PIAKHIA cTaH. [[pudomy, KOHACH CaL1s
B a0CONIOTHO 4YKHCTOMY TMOBITPI MOXE BILAOYTHCH JMINE OPHA IYKE BEJIMKUX
nepecnueHHsX (y 4 — 8 paziB). Uepe3 KOIMBaHHS I'YCTUHU BOJISHOT MAPH YTBOPIOKOTHCS
KOMIUIEKCH MOJIEKYJI, SIKI B IEBHUX YMOBAaX MOXYTh CTaTW 3apOAKaMu Kpamnenb. Takxi
NEPECUUYECHHS B PEATBHUX YMOBAX HIKOJIM HE CIIOCTEPITAOTHCSA, OCKUIBKM B arMochepi

3aBKM € TIMPOCKOMNITYHI JOMIIIKH — sipa KoHAeH callii [1-6].

2.1 Snpa konaeHcari

[Ile y 1893 p. Ha MiKHapOJAHOMY METEOPOJIOTTYHOMY KOHrpeci J[K. AHWTKEH
CKa3aB, 10 IkOW He OyJI0 B MOBITPI AAEP KOHACHCALli, TO HE Oyn0 O HI CepnaHky, Hi
TYMaHy, Hl XMap, Hi AOWILY.

PO3pi3HAI0OTE HEPO3UMHHI (A€ 3MOYYyBaH1) 1 PO3UMHHI fApa KoHAeHcauli. J{o
NEPIIUX BITHOCITh YaCTKH IPYHTY 1 TIPCHKUX MOPIA, YACTKH UMY, MIKPOOPraH13MH.
BoHM yTBOPIOKOTBCA TAKOK NP BYJIKaHIYHIA AISUTBHOCTI Ta 3rOpaHHI METECOPHTIB.
Jlpyrum BUAOM siep KOHACHCALli € YACTKH PO3YMHHUX y BOJI PEYOBHH, HAPUKIA,

Oyap-saK0i com abo kucnmoTh. L1 siapa KOHAEHcanli HAAXOIATh A0 atMochepu mpu
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CHAJIFOBaHHI KaM SIHOTO BYT'ULIS, SIKMA MICTUTH B 001 A0 20% cipku. Po3unHHI siapa
KOHJCHCAlli YTBOPIOKOTBCS TakoX 3 MOpcbkux Opu3 1 miHW. Komm BOHUM
BUIIAPOBYIOTHCS, TO YTBOPIOKOTHCA AY>KE MaJll YaCTHHKH MOPCBHKOT COI.

Snpa koHAEH AL MOAUISIOTH 3a IXHIM MOXOIKEHHSIM:

® sApa MOPCHKOTo NOXOKeHHS (20%),
e npoayktu 3ropaHHs (40%),

® YacTUHKH IPyHTY (20%),

e spa HeBiaOMOI mpupoau (20%).

3a po3MmipaMu sapa KOHAEHC Al MOAUISIIOTh HA TPU TPYTIH:

e yactunky pagiycom Big 5-1077 go 2-107 oM, siki HA3UBAIOTH sAPAMU ANTKEHA,
1€ HAMOLIbII YKCENbHA IPYIa;

® YACTMHKH aepo30Jieii 3 pajiycoM Bia 2107 gm0 10 ¢M — Bemuki saapa; ix
KOHUEHTpaWis B 2 — 2,5 pa3u MEHIIA 32 KOHLUEHTPALIIO saep AWTKEHA,

® YACTUHKM 3 pajlycoM OUIBIIMM HIX 10*eMm — riranTenki aapa; ixHs
KOHUEHTpALlsl MaJia: AeKIIbKa saep B 1 1 moBiTps.

KinpkicTh siA€p KOHACHCAII KOJMBAETHCS B IIMPOKMX Mekax. CepenHs
KiTBKICTE saep B 1 cm® 6ins 3emuoi moBepxui npuGan3so 150000 y BeJMKHX MicTax,
940 — Han okeaHamu 1 B ropax. Tpeba 3a3HauUMTH, IO HE BCl sApa KOHACHCALli €
AKTUBHUMHU 1 MPUHAMAIOTh yYacCTh B KOHACHCALLl.

31 30UIBIICHHSM BHCOTHM KUIBKICTh SICP KOHACHCALII 3MEHUIYETHCS 3a
€KCIOHEHIIAJIbHUM 3aKOHOM, 3a3Buuaid. [IIBMAKICTH 3MEHIICHHS KUIBKOCTI SIAEP
KOHJCH ALl 3a7I€KUTh B1JI TEPMIYHOI cTpaTh(ikalli: BACHb, KOJIU NEPEBAYKAE HECTIHKA
crpatudikamis 1 OUTbII CHJIBHO PO3BUHYTHH TypOyJNEHTHHI OOMIH 3MEHINEHHS
NOBUIBHILIE, HI’)K Y PAHKOBI TOJAMHA B3UMKY, KOJIM cTpathdikaris cTiika.

VY BenuKUX MICTaxX KUIBKICTh SAEP KOHJAEHCALl HaJ MOBEPXHEIO 3€MJIl TOMITHO
3MCHINYETHCA BiJ 3UMHU A0 JiTa (MIHIMYM — y uepBHi). [IpuunHa — KOJIMBaHHS

IHTEHCHBHOCTI TYPOYJICHTHOTO OOMIHY. BiiTKy B yMOBax OiJIbII pO3BUHYTOIO OOMIHY
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s/ipa NEPEHOCATHCS BUIIE, 0 TPU3BOIUTH JI0 3MEHIIICHHS KOHIEHTpAIlli 01151 3eMHO1
NOBEPXH1 1 3pOCTaHHs iX HA OUIBII BUCOKHMX PIBHAX. A B3UMKY IIE i BHKHUAAETHCS
OuTbLIE sIAEP KOHAEHCALIT HI>K BIITKY 3@ PAXYHOK OTAJICHHSI.

Takwuii ske piuHUE X1 A1€p KOHJAEHCALlli CIOCTEPIracThCs NPUOIU3HO A0 BUCOTH
500 m. [TounHaroum 3 BrcoTH 750 M PiUYHMIA X1 3BOPOTHII: MaKCUMyM KOHLICHTpAIlii
— BIIITKY, MIHIMYM — B3UMKY, IO TAKOK 3yMOBJICHO TypPOYJEHTHUM OOMIHOM.

OTxe, B MPUPOJAHUX YMOBAX YTBOPEHHS 3apOJAKOBHX Kparmelb BOAW 1 KPUCTAIIB
JbOJYy B TMEPECUYCHIN mapi BIAOYBAETbCS HaA sapaxX KOHAECHcAIli
(r=107 — 107° cm), siKi B JOCTATH# KiNbKOCTI 3aBKIM IPHUCYTHI B aTMochepi).

Slnpa KoHAeHcalli, pyXaruuch, 3TUKAKOTBCS OJHE 3 OJHUM. YacTHMHA TakuX
3ITKHCHb MPU3BOJUTH N0 37UNaHHS (HoeqHaHHs) snaep. Lled mpornec HazuBaeThCs

KoaryJsiiero. YaCTMHKHA MEHIIOTO PO3MIPY KOAryJIrOrTh IBUALIE, HXK BesUKi [1].

2.2 TloHATTs PO PIBHOBAKHUI 1 MeTacTaOlIbHUIA CTaH

SIK1110 TepMOIMHAMIYHA CUCTEMA 3HAXOAUTHCS B HECTIMKOMY (HEPIBHOBAKHOMY )
CTaHi, TO BOHA HAMAraeTbCs MEPEUTH y OUTbII CTIHKMI (pPIBHOBAKHHIA) CTAH. Y MOBOKO
PIBHOBArd TEPMOJAMHAMIYHOI CUCTEMH € MIHIMYM ii TEPMOJMHAMIYHOIO MOTEHIIANY,
TOOTO MAaKCUMyM CHTpOMii. 3aMKHyTa TEPMOAMHAMIYHA CUCTEMA, KA 3aJIUIINIAChH
cama no coOl paHO 4M MI3HO MpHiiae 10 cTabLIBHOIO CTaHy — CTaHy piBHOBaru. Yac,
OPOTATOM SIKOTO CUCTEMA MEPEXOAUTH A0 PIBHOBAKHOIO CTaHY MOXKE OyTH PI3HHM 1
HA3MBAETLCA BIH YacOM pefakcaiii cTaOUIbHOrO cTaHy. SKIo 4Yac penakcaiii
cTabUTBHOTO CTaHy MaJIWid MOPIBHSHO 3 XapPaKTEPHUM 4acoM OyIb-sSKOro MpoLecy, TO
el npoiiec Oyae piIBHOBAKHUM 1 00epHeHuM. [IpoTe, 1HOAI nepexia 3 HECTAOUTBHOTO

CTaHy 10 CTAaOUTHLHOrO MOKE BIAOYBATHCH MPOTATOM TPUBAJIOTO Yacy. Y 1eH nepion
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CUCTEMA 3HAXOOUTBCS y MeTacTabimbHOMY cTaHi. B armocdepi y meractabiibHOMY
CTaH1 3HAXOAAThCS MEPECHYUEHA BOJISIHA NIapa 1 IEPEOXOJIOIHKEHA BOA.

Skmio 3’SBUAMCH BXKE 3apOJKM HOBOi (pasu (piakoi BOAM) 3a PaxyHOK
¢QuykTyawiii rycTMHM BOASHOI mapu (TOOTO 3a PAaxXyYHOK BHIIAJKOBUX 30JMKECHB
MOJIEKYJI BOJASHOI MapH), TO HAAAIl BOHM MOXYTh [OYaTW po3naaaruchk. Lle
BIAOYAETHCS TOM1, KOJM BUTPATH €HEPrii HA YTBOPEHHS MOBEPXHI 3apojaka OyAyTh
OUTBIIMMU 32 CHEPTIIO, sIKa BUIUISETHCS MPU KOHACH alli. J[J1s Toro, 1100 KoHaAeH caris
cTajla MOXJIMBOK), HEOOXITHO 1100 €HEPris, sSKa BUAUIIETHCS MPU KOHACH A1, Oyia
OUTIIOK, HIK BHTPATH €HEPrii HA YTBOPEHHsS TOBEPXHI 3apoaka. Taki 3apoaku
HA3WBAKOTh TOMO(a3HUMU (0€3 aepO30JbHUX YACTOK). TakuM YMHOM, AJIsE YTBOPEHHS
roMo(azHoro 3apojka Tpeda noaosiaTu AcsIKui noTeHuiaapauii 6ap’ep. Konaencaris
y IIbOMY BHITAJIKy HA3UBAE€THCSI TOMOTEHHOK), KOHACH AL, IKa BIAOMBAETHCS HA SIAPAX

KOH/JIEHCAIIli — reTeporeHHoto [1, 2].

2.3 Y1BOpeHHs TBepAoi pazu

PazoM 3 KOHIEHCAII€r0 BOASHOT Tapy B aTMOC(EPI CIOCTEPIracThCs 3aMEP3aHHs
BOJISIHMX Kpareiib. BioMo, 110 MOBEPXHEBA EHEPTIs HA MEKI Mapa — BOJA MEHIIIA, HIK
Ha MeX1 napa — aia. ToMy NEpBHHHHM MPOLIECOM 3a BCIX TeMMeparyp (AOJaTHHX 1
BIJI'EMHHX) € KOHJEHcalls BOASHOI mapu. BojasHi Kparut, siKi YTBOPHIMCH TPH
KOHJCHCAlli 32 YMOBHM BIJ €MHOI TEMIEPATYPU MOXKYTh 3aMEP3HYTH 1 YTBOPHUTH
JBOJISIHY 4acTKy. JlJisl yTBOPEHHS JIbOASHOT (pa3u HEOOX1HO, 00 BCEPEAUHI BOASIHOT
Kparii cpopmyBaBcs 3apoI0K HOBOI (azu — jija. Takuii (pa3oBuil nepexii HA3UBAKOTh

T'OMOI'CHHHUM.
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3apooK HOBOI (a3 MO)KE€ YTBOPUTHUCH 1 HA JESKOMY CTOPOHHBOMY SIpl
(HampuKJIaa, 4acTil MWy, 4acTil AUMY TOWI0) — sapl Kpuctamizamii. Y JaHoMmy
BUIIAJKY MA€ MICLE TeTEPOreHHni (pa3oBuid nepexis.

PosrnsiHeMo ymoBM TOMOTeHHOrO (pasoBoro mepexony. Hexail, B cepeamHi
PIAMHY YTBOPUJIMCH 3aPOJIKH JIbOASHOIT (pa3u. BOHM cTarOTh CTIMKMMU JTUIIE TO, KOJH
JOCSTHYThH TEBHOro po3mipy. Ha ¢opmyBanHg 3apojgka HEOOXITHO BUTPATUTH
EHEPrito, Ka MPOMOpLiiHA HOro MOBEpXHI. Y TOW 4ac NPy BUHUKHEHH1 TbOASHOI Pa3u
BUJUISIETECS €HEPTisl CKPUTOI TEIUIOTH 3amep3aHHs. [[oku 3apomok Manmii, ckpura
TEMI0TAa MEHIIIA 34 CHEPIi0 YTBOPCHHS MOBEPXHI 1 3apOJI0K PO3MATAETHCA. AOH IIHOTO

HE B110YJIOCh, TpeOa 3M1IHCHUTH 30BHILTHIO poOOoTY. [ poboTa 4 crovaTtky 3pocTac 3i

3POCTaHHAM PO3MIPY 3apOJKA A0 KPUTUUHOIO 7y, 1 CTa€ MAKCUMAIIbHOKO A e . AKIIO
r > I, TO HOJaJbIIE 3pOCTAHHS 3aPOJKa IIPU3BOIUTE 10 3MEHIIEHHS 4.

Maremarnuni Bupasu 7, 1 A,,.. MalOTh TaKWi{ BATIIS

Ac

17,=273,15K;
L, — NATOMA TEIUTOTA TUIABJICHHS JIBOAY;
0, — KOe(IIIEHT MOBEPXHEBOTO HATATHEHHS HA MEXI1 JIIJL — BOAA |

0, — TYyCTUHA JIbOJY;

2 ..
Ayare = 3 Tr O, — ans3apoaka chepudnoi popmu,
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1
Ay oe = 3 0,S — nans 3aposka 6y mb-s1Koi (popmH,

Ac

S — MOBEPXHS 3apOJKa.

3 opmymu a7, BAIUIMBAE, 10 KPUTHYHUHI Pajiyc 3apojKa 3aJICKATh Bil
MEPEOXOJIOMKEHHS, TOOTO Pi3HUIl MK 77 1 7. YuM 1151 pi3HULS OUTbIIA, THM MEHIIMMA

¥,p » TAM JIETIIE YTBOPUTHUCH CTIAKOMY 3apOJKY.

[Tpouec cBaBIIBHOTO YTBOPEHHS JBOASHUX 3aPOJIKIB Y MEPEOXOJIOIKEHTH BOAI
HA3MBAKOTh CIIOHTAHHO KpUCTai3alie0. IMOBIpHICT YTBOPEHHS sSpa MPONopIiiHa
N00yTKy 00’eMy Kparuii 1 4acy, NPOTIroM SIKOr0 BOHA 3HAXOAMTHCS MPH (PIKCOBaHIM
TeMOeparypl. 31 3HWKCHHIM TEMIEPATypyd WMOBIPHICTH JbOJOYTBOPEHHS 3POCTAE,
CHOYaTKy MOBUIBHO, a MOTIM BCE MBMALIE. 3a Temneparypu Big -39,0° no -41,0 °C
HIBUAKICTb YTBOPEHHS JIOASHHUX 3aPOJAKIB PI3KO 3pOCTA€, BIAOYBAETHCS CIOHTAHHA

KpucTaiizaiisi, kojim 3a 4ac 0,6 ¢ yci Kparil KpuctanizyroTrbses [1].
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3 3AT'AJIbHI XAPAKTEPUCTHUKHU TYMAHIB

[Tpouecu, 3aBAsiKM SKMM y TIOBITPI HA ACSIKIA BHCOTI B PEe3yJbTaTl KOHACHCALI]
BOJSIHOI Tapu YTBOPKOBAJIMCH CYKYMHOCTI Kpamejb BU3HAYEHUX KOHACHCALIN 1
PO3MOJLTY MO po3Mipax, TOOTO XMapu. AJie KOHACHCAIlS Mapy MOXKE BiIOYBaTUCH Y
Oe3nocepenHiii OJM3BKOCTI BiJI 36MHOI MOBEPXHI (Y MPU3EMHOMY 1Iapi atmocdepn). Y
bOMY BUMAJKY MPOAYKTH KOHJAEHCAL1 BOASHOI mapu GOPMYIOTh CEPIIAaHOK a00 TyMaH
[1,2,4].

TyMaHOM Ha3uBaKOTh CYKYMHICTh 3aBUCIMX Y MOBITPI Kpameiab Boau ado
KPUCTAJIIB JIbO1Y, IO TPUBOJUTH 0 3MIMIEHHS TOPU3OHTAIBHOI TaIbHOCTI BUAMMOCTI
no0m3y BiJl 3¢MHOI MOBEpXxHI 10 1 kM 1 MeHme. [Ipu Buaumocti Big 1 1o 10 km
CYKYIHICTh 3aBUCIIMX Kparnejb a00 KPUCTAJIIB JIbOJY HA3UBAEThCs cepnaHkoM. [Topsia
3 TIOHATTSM CEPHAHKY 1CHY€ W MOHATTS IMJIH, SIKA SBJIsI€ COO00 CYKYMHICTh 3aBHCITUX
y TOBITPI TBEPAMX YACTOK. IMy1a TEX MOripimye mpo3opicTh MoBiTps 10 10 KM i MeHIIe,
aJie CIOCTEPIracThCs MPH BIIHOCHINA BOJIOTOCTI MOBITPS 3HAYHO MeHmmit Big 100% [1].
Y BCIX TONEPEAHIX BH3HAYEHHSX MiA JAJIBHICTHO BHIUMOCTI  PO3YMIETHCS
METEOPOJIOTIYHA MAJbHICTh BHAMMOCTI. Y 3aJ€KHOCTI B JAIbHOCTI BUAMMOCTI

PO3PI3HIOKOTH 33 THTEHCHBHICTIO TaKl BUAM TYMAaHIB 1 CEPIAHKIB:

Buau TymaHiB 1 ceprniaHkiB JlabHICTh BUIUMOCTI
CunpHuii TyMaH <50m
[TomipHuMii TyMaH 50-500 m
Cnabkuii TymaH 500-1000 m
CwibHMI CEpnIaHOK 1-2 km
[TomipHuMii cepriaHok 2-4 xm
Cnalbkuii cepnaHok 4-10 xm
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JIaNbHICTh BHJAMMOCTI €, SIK BIJOMO, IHTETPAJIBHOKD XapaKTEPUCTUKOK)
MIKPOCTPYKTYPH TyMaHy a0o ceprmaHKy. BoHa 0OyMOBITIOETBCS 1HTEHCHBHICTIO
PO3CIIOBaHHSI COHSIYHOTO CBITJIA a€PO30JbHUMH YaCTKaMU, 110 CKJIAJAr0Th 11 SBUIIA
noroAu. AJi€ IHTEHCUBHICTh PO3CIIOBAHHS 3aJICKUThH B1J] KOHIECHTpAIli Kpaneib ado
KPUCTAJTIB, IXHBOTO PO3NOALTY 3a po3Mipamu. OOKMIBI 1l XapaKTEPUCTUKH BU3HAYAKOTh
1 BIAMOBIAHICTE TyMmMaHy. OTKe, TyMaH MOXE XapaKTepU3YBATHUCh TAKUMHU K
napaMeTpaMi, SIK 1 XMaph: KOHUEHTPALIEK ACPO30JbHUX YACTOK, IXHIM PO3IOAIIIOM 32
po3Mipamu i BOAHICTIO. SIK 1 AJist XMap, PO3PI3HSIIOTE A0COMOTHY BOAHICTH (200 MPOCTO
BOJIHICTb) il MUTOMY BOAHICTH TYMAaHY.

Y tymaHi Bojga OyBae B JABOX (PIAKOMY Ta 3MIMIAHOMY), a NPH HU3BKHUX
BII'EMHHUX TEMIIEpaTypax y TpboX (PLAKOMY, 3MIIIAHOMY Ta TBEPAOMY) (a3oBUX
CTaHax.

Sk11o 10 aOCOJIFOTHOT BOJIOTOCTI MOBITPS ¢, KA €, K BIJOMO, MacOK BOJISHOT

napu y IBYs HOBITPs, 10JaTh aOCOJOTHY BOJHICTH (J,, TYMaHy, TO OTPHMAEMO

aOCOJIFOTHHIA BOJIOTOBMICT () MOBITPs B TyMaH1. OTXKe:

O=a+0,. (3.1)

Jlo Toro, sk TymaH yrBopuBscs, (J,, =01 O =a. Y TymaHi abcotOTHA BOJIOTICTh
Onu3bKa 10 HACHYCHOI a,,, AKa € (QYHKLIE TUIBKK Temneparypu /. Takum 4mHOM,

JUTSI TYMaHy

Oy =0—ay(T). (3.2)

Llst ¢hopMyna CBITUUTH PO TE€, N0 BOAHICTh TYMaHy MOKE 30LIbIIYBATUCH 34

PaxXyHOK TakuxX (akTopiB:. 30UTbLICHHS BOJOTOBMICTY TMOBITPS (J; TaJiHHS
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TEMIICPATypy MOBITPS, IO MPUBOJUTH JO0 3MEHUICHHS HACUYYyrO40i a0COJFOTHOT

Bostorocti d,, (7).

BonoroBmict noBiTps Moe 3017IbLITYBATUCS T BILTMBOM BUITAPOBYBAHHSI BOJH
3 MIACTUIBHOI TOBEPXHI, TOPU30HTAJIBHOTO Ta BEPTUKAJIBHOTO TNEPEMILLYBAHHS
noBiTps. [lamiHHs Temmeparypu BiIOYBA€TbCS 34 PaxXyHOK MOJEKYJISPHOrO M
TypOYJICHTHOT'O TEMJIOOOMIHY 3 OTOUYIOUMMH MAacaMK MOBITPs i 3EMHOIO MMOBEPXHEIO,
pamianifHOro BUXOJIOIKYBaHHsI, aaiadaTHYHOTO PO3KMPIOBaHHS 00’ €M1B MOBITPS MPU
iXHIX BUCXIJHUX Ppyxax. BiIHOCHO (PIKCOBAHOI TOYKM MPOCTOPY, NOPSA 3
NEPENTYCHUMH MPOLIECAMH HAa 3MIHEHHSI BOJIOTOBMICTY i TEMIEPaTypH MOBITPS YNHATH
BIUIMB 1 TOPU3OHTAIBHHUIA TEPEHOC (QABEKIs) Ta BEPTHKAIBHI PyXH NOBITPA. Y
3QJIEKHOCTI BiJ| CIIBBIJHOIIEHHS 3a3HAYEHUX MPOLECIB TYMAHU M1APO3IUISIFOTECS HA
TYMAaHHW OXOJIOJUKEHHS, TYMaHW 3MILIyBAaHHS i TyMaHW BHIIAPOBYBaHHs. TyMaHW

OXOJIO/PKCHHSI, B CBOKO YEPry, PO3AUISIIOTLCS HA aJBEKTUBHI i pamianiidni [1, 2, 7-9].

3.1 TymaHu OXOJIOMKCHHS

3.1.1 AJBEKTMBHI TYMaHU

AJIBEKTHBHI TYMaHW BUHUKAIOTh Y TEIUTIHA TOBITPSAHINA MAaci, IKa MEPEMILLYEThCS
HA OubII XOJIOAHY MIJCTWIIBHY TMOBEPXHIO W  BHUXOJOKYETHCS  3ABISKH
TypOYJEHTHOMY i paialiiiHOMY TEIIOOOMIHY 3 LI€0 MOBEPXHEI. Y TBOPEHHIO TAKOTO
TYMaHy CHPHSIOTH BEJIMKA PI3HULS TEMIIEPATYPH M1ACTHIBHOI HOBEPXHI Ta MOYATKOBOT
TEMIICPATYPXA BIIHOCHO TEIJIOTO TOTOKY, BEJIMKA BIAHOCHA BOJIOTICTH MOBITPS,

NOMIpPHA IIBHKICT BITPY (2-5 M/c), 3011bIIEHHS 00 MOCTIHHICTE 3 BACOTOK MACOBO{
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YACTKM BOJASHOI MapH, MOMIPHO CTiika crpaTudikalis i MOPIBHAHO ClIA0KWH
TypOyJaeHTHHI OOMiH. SIKIIO WIBHIKICTH BITPY BEIMKA, TO BUHUKAE 1THTCHCHBHHIA
TypOyJEHTHHI OOMIH, KWl MEPEIIKOIKAE YTBOPEHHIO TyMany. [Ipu ciabkomy BITpi
NOBITPSHA Maca TMOBUIBHO TMEPEMILIYETbCS W 3aBASKA LBOMY TOBUIBHO
OXOJIOMKYEThCSA. TypOyJNeHTHUM OOMIH 3aBKIW CIOPUSE€ BUPIBHIOBAHHIO MAaCOBOi
YACTKH Mapu 1o BepTukaii. Koiau BoHa 3 BUCOTOIO 301JIBLIIYETHCS Y MPU3EMHOMY AP,
TO MiJi BILTABOM TYPOYJICHTHOCTI B1IAOYBAETHCS 30UIBIIEHHS BOJIOTOCTI MOBITPs 0115
36MHOi TOBEPXHI 3a PaxyHOK TMEPEHOCY Napu 3Bepxy JMAOHM3Y. Jlyke CTiiika
crpatudikamis (CAJIbHA 1HBEPCIS TEMIIEPATypH) TNPUBOAMTH [0 3aTyXaHHs
TypOyJaeHTHOTO 0OMiHY. [IOpPIBHSIHO 3 HUM MOJICKYJISIPHAN TEMIO0OMIH JYXKE MaJIHiA.
ToMy OXOJIOMKEHHS MOBITPS MOLWIMPKOETHCS BIJ 36MHOI MOBEPXHI QYK€ MOBLIBHO, 1
TYMAaH YTBOPIOETHCS B Ay>KE TOHKOMY IIapi OIS MiACTHIbHOT MOBEpXHi [1, 7-9].

AJBEKTHBHHIA TyMaH BIAPI3HIAE€TbCA HAWUOUIBIIOW TMOBTOPIOBAHICTIO W
TpuBamicTio. B VYkpaini, Hanpuknan, 59% 3arajlbHOrO 4uclia JHIB 3 TyMaHOM
NPUXOJUTHCS CaMe Ha aABEKTMBHUN TymaH. B 9% BHMaakiB TPUBAIICTh ICHYBAHHS
TAKOro TyMaHy NepeBuily€e 24 roauHu. AJIBEKTUBHI TYMaHW HAWOLIbII IHTCHCUBHI i
3MIHIOKOThH BEJIMKI TUIOLIII.

YacTMHHUM BUMAJAKOM QaJIBEKTUBHUX TyMaHIB € O€pEroBl TyMaHW, IO
YTBOPIOKOTHCA HA CYI y XOJIOAHY MOJOBHHY POKY, KOJIM BITEP MA€ HAMPSIMOK 3 MOPSI.
VY nepioa 3 5KOBTHsI 10 TPABHS TaKl TYMAHH € YaCTUM SIBULIEM Ha y30epesioki YopHOro
Mops. SIK mpaBujio, OEPEroBl TyMaH! BIAHOCATHCS A0 TEIIMX, TOOTO IO TAKHX, SIKI
CKJIaIat0ThCA 3 Kpamenb PIaKOi BOJH.

Jly’xe peTenbHl CIOCTEPEKECHHs TEIUIMX AJABEKTUBHUX TYMaHIB Maibke nBa
JAECATHPIYYS MPOBOJWIIACS HA EKCIICPUMEHTAILHOMY METEOPOJIOTTYHOMY TMOJITOHI
npoOeMHOI HAayKOBO-AOCTIIHOT Jjabopartopii OAEChKOro TiAPOMETEOPOJIONTYHOTO
iHetutyTy (EMITTIHJT OI'MI). Po3ramoBane Ha moyiironi 00naiHaHHs 1aBajio 3MOTY
OPraHi30BYBaTH KOMIUICKCHI €KCTIEPUMEHTH B HATYPAIbHUX TyMaHaX, Y MPOLEC] IKAX

BII0YBaJIOCS OJHOYACHE BUMIPIOBAHHS BHYTPIIIHIX (PO3MOAUT KPameib 3a PO3MIPaMH,
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iXHd KOHIICHTpAllisi, BOJHICTh, ONTHYHA NPO30PICTH TYMaHy) Ta 30BHILIHIX
(XapaKTepUCTUKK TEMIICPaTypH, BOJIOTOCTI, BITPY) MapaMeTpiB TyMaHiB. Taki
JOOCHIDKEHHS  JO3BOJMJIM,  MO-MIEPINE,  BH3HAUYATHM  BAKIMBI  NapaMeTpH
MIKPOCTPYKTYPH, IO XapaKTePU3YIOTh OCOOJUBOCTI TEIUIMX MPUMOPCHKUX TyMaHIB
MIBHIYHO-3aX1JHOT0  y30epexoks YopHOro wmops, OTpUMard 1HGOPMAIKD PO
MEXAHI3MH B3a€MO3B 3Ky MK (PIyKTyalissMi 30BHIIIHIX Ta BHYTPILIHIX MapaMeTpiB
TymaHiB [1].

CrocTepeXeHHs MOKA3aJu, IO B CEPEIHPOMY HA MPOTA31 POKY CHOCTEPITaEThCS
B Onect 50-60 mH1B 3 TyMaHoM 3 MakcuMyMoM 90 iHiB. 70% IMX TyMaH1B YTBOPIOETHCS
B mnepion nucronag-OepeseHb. Ha Termit mepion poky mpuxoautbes meHme 10%
3arajbHOi PIYHOT KITBKOCTI TYMaHIB. Y XOJOJHY YaCTHHY POKY 3a Micslb OyBae BiJ 5
10 9 OHIB 3 TyMaHaMH, a B OKpeM1 POKM 3a Micsllb cnocrepiraetecs a0 20 AHIB 3
TYMAHOM.

AJBEKTHBHI TyMaHW MarOThb TOPIBHAHO BEIMKY TpHUBAIICTh. B Opec,
HANPUKIIA[, B 5-8 roauH 10 aekiabkox Ai0. CyMapHa piuHa TpuBalicTh aocsrae 200-
600 rouH.

[Hpopmanii mpo po3moaT BOJHOCTI TYMaHIB 3 BHUCOTOK AyKE Malio. 3a
ICHYFOUMMH E€KCHEPHUMEHTAJIbHUMH JTAHUMH BOHA CYTTEBO 3MIHIOETBCS 3 BHCOTORO
Juie noOau3y 36MHOI TOBEPXHI 1 BEPXHBOI TPAHULIl TYMaHIB.

BepxHs rpaHuns aJABEKTUBHUX TYMaHIB y OUIBIIOCTI BHIAJKIB CHIBMAJAE 3
BEPXHBOIO TPAHMLICKO NMPHU3EMHOI a00 MiIHATOI 1HBEPCIi TEMNEPATyph. 3a NaHUMHU
30HyBaHHs arMocdepu Haa YKpaiHoo, 110 B1AOYBaIoCs 3 5k0BTHS 1960 p 10 4epBHs
1962 p, cepeaHs TOBIIMHA aABEKTUBHUX TYMaHIB JOpiBHIOE 320 M. BepxHs rpaHuis
aJBEKTUBHUX TYMaHIB Ha BUCOTax MeHIMX 3a 100 M He 3ycTpivanack. HalOibun yacto
BOHA po3tamoByBanack Ha BucoTax 200 — 400 m (57% Bunaaxie). CnocTepiraimuch
BUIIAJIKH, KOJIM TOBIIMHA AIBEKTUBHOTO TyMaHy nepesuinysaia 600 m.

KOMIIEKCH1 €KCEpUMEHTH Y HATyPHHX TyMaHax MIBHIYHO-3aX1IHOTO

y30epexoks YOpHOro Mops MOKa3yroTh, 10 3B'A30K MDK  (UIYKTyallisiMH
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XapaKTePUCTHK CHEKTPY Kpamnenb ¢ 30BHIMIHIX napameTpiB  (QIyKTyanisiMu
TEMIOEPATYPH, WIBHAKOCTI BITPY, iXHIX BEPTUKAIBHUX TPAdIE€HTIB, PpagialiiiHOro
OanaHCy NiACTHIILHOT MOBEPXHI) MPOSBISETHCS JOCUTh BUPA3HO.

JlocnikeHHst ToKa3yroTh (Tadn. 3.1), 1m0 NepeBakHUil BHECOK Y 3MIHIOBAHHS
napaMmeTpa MacmTady ¢ rama-po3nojuTy Kpameib 3a po3MipaMu POOUTh paaialiiHui
OanmaHc, LBUAKICTH BITPY 1 TEMIIEpATypa MOBITPs MOOIN3Y 36MHOI TOBEPXHI, B TOH 4ac
KOJIA Ha apameTp GpopMu A YMHATH BIJIUB IPUOIM3HO B PiBHIM Mipi IIBUAKICTH BITPY,
TEMOEpATypa MOBITPS W rpajieHT Temmeparypud y Imapi 2-12 m. 3MiHIOBaHHS
KOHIICHTpaIlli Kpaneib BiIOYBAEThCS TOJOBHMUM YMHOM TIJ JI€H0 3MIHIOBAHHS

TEMIEPATYPHU W TPAJIE€HTA IIBHIKOCTI BITPY.

Tabmung 3.1 — BHecok (%) (pakTopiB CTaHy NPU3EMHOTO 1IAPy MOBITPS

B JMCIEPCII0 NAPAMETPIB MIKPOCTPYKTYPH TyMaHIB

[TapameTpu
B $ |Abge| T | I | Alyy | Alpyp
o 536 | 196 | 1.8 |114| 53 | 40 43
2 54 | 268 | 09 |276|250]| 02 141
o 71 | 696 | 187 | 21 | 01 15 0.9
Nood | 33 | 35 | 102 |243 521 | 5.1 1,5

VY tabn. 3.1 7,4 - MOJAIBHUN paalyc kpanenb, N4 - KOHIEHTPALid Kparenb
y MOAAJILHOMY 1HTEpBaJi iXHiX po3MipiB, B - paniauiiinuii 6anadc, 9, 15 - IBUAKICT
BITPY 1 TeMIeparypa Ha BUCOTI 2M, 1y - Temneparypa 3eMHoi noBepxHi, A" 1 A9 -

BEPTUKAJIBHI TPAAIEHTH TEMIIEPATYPH i IIBUIKOCTI BITPY Y 3a3HAYCHOMY 1IAP1 MOBITPI.



24

3MIHIOBaHHST MOJAIBHOIO PAAlyCy Kpameib Y BENMKIA Mipi 3aJeXHTh Bij
HIBUAKOCTI BITPY ¥ BEPTUKAIBHOIO ii Tpaai€HTa, a KOHLIEHTPALli Kpaneib MOJAIBHOTO

IHTEpBATY — Bl TEMIIEPATYPH MOBITPS. HA BUCOTI 2 M 1 TEMIIEPATYPH 3EMHOI MMOBEPXHI

[1].

3.1.2 Pamiamiifni Tymanu

Pamaniiini TyMaH#u yTBOPIOKOTHCS 3aBASIKH PAlallliHOMY OXOJI0KEHHIO 3€MHOT
NOBEPXHI W MPWIATarO4Yoro miapy MNOBITPS Ta TYpPOYJICHTHOTO MEPEMIITYBaHHS.
[Tomanpmmii iXH1i PO3BUTOK MOXKE 3AJIEKATH i BiJl BATPOMIHIOBAHHS CaMOTO TYMaHy.
Pamiamiiinuii TyMaH 3HAXOIUTHCS B 3HAYHO OUTBIIINA 3aJICKHOCTI, HIK aJBEKTUBHUMA,
BIJl MICLIEBHX YMOB: XapakTepy MiJACTHIbHOI MOBEPXHI, MICLEBUX MOBITPSIHUX TEUld
TOILLO.

BracHe kaxxyuu, € MiICTaBU BBAKATH, IO B MPOLEC] OXOJIOIKEHHS MOBITPS A0
TOYKH POCH, KOJI TYMaH IIE HE YTBOPUBCS, MACOBA YACTKA BOJASHOI ApH 3ATAIIAETHCS
NOCTIHHOK. AJie GBI PETENBHI MIPKYBAHHS 3aCTABJISIFOTh BIIKMHYTH 31aBAJIOCS OH
TaKWil OUEBUTHUN BUCHOBOK. B MIMCHOCTI, 1 1€ MIATBEPAKYETHCA EKCIIEPUMEHTAJIEHO,
nij BIUTABOM XO4a i CIA0KOro TypOyJIEHTHOTO NMEPEMIIIYBAHHS W BUIAAIHHS POCH
BIIOYBAETHCS MEPEPOINOALT BOASHOI AP MK IIapaMu aTMOC(EPH, BHACTIIOK YOT0O
MacoBa 4aCTKa BOJASHOI Mapy 1Ie 0 MOYaTKy TYMAHOYTBOPEHHS Ha JIESKOMY PIBHI SIK
MPABHIIO 3MEHIIYETHCS.

[Tpouec yTBOpEHHS paAialliifHOro TyMaHy MOYHA PO3AUTMTH HA JeKiIbKa (as:

1. 3apomkeHHS NOPHU3EMHOrO CEPHAHKy W IMOYATOK YTBOPEHHS NPU3EMHOI
THBEpPCIi TeMIepaTypu.

2. YTBOPEHHS ONTHYHO TOHKOIO Y BEPTUKAJIBHOMY HAMPSAMKY IIAPy TYMaHy, y

SIKOMY TOPU30HTaIbHA JATbHICTh BUAMMOCTI MOXKE 3MeHIIUTUCS 10 0,1-0,2 kM.
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3. BUHMKHEHHS! ONITHYHO TOBCTOTO i OLIBII CTAJIOTO APy TyMaHy, TOBIIWHOK
O6mm3bk0o 20 M 3 100pe MOMITHOIO 1HBEPCIEKD TEMIIEPATYpH OE3MOCEPEIHBO HA HOTrO
YITKO 03HAYECHOK BEPXHBOI FPAHULIEIO.

4. Po3citoBaHHS TYMaHy.

CHpusTIIMBUMHA YMOBaMHU JJIi YTBOPEHHS PaalallifHOrO TyMaHy €, MO-TEpIe
BIJICYTHICTh XMap a00 HAsBHICTh XMAap TIJIbKKA BEPXHBOTO SPYyCy. XMApHUH MOKPUB
OPUBOIUTH 0 3MEHIICHHS BUIPOMIHIOBAHHS 3 BEPXHBOI T'PaHUIl TyMaHy H 3€MHO{
NOBEPXHI 32 PAXYHOK 30UIBIIEHHS MPOTUBUIIPOMIHKOBAHHS AaTMOC(EPH, 1O 3MECHILY€E
OXOJIOJDKEHHS MIACTWIBHOT TNOBEpXxHI W mapy tymany. [lo-apyre, yTBOPEHHIO
pajiaiiitHoro TyMaHy Cpusi€ BUCOKA BIAHOCHA BOJIOTICTh MOBITPs. UM BoHA OuibIIa,
TUM MEHIIE OXOJIOJKCHHS TOTPIOHE JJ1 TOCSTHEHHSI CTaHy HacuueHHs [ 1, 7-9].

Constuna paaiauist micis cxoxy COHISI NPUBOAMTH 10 WIBHIKOIO PYHHYBaHHS
NPU3EMHOI 1THBEPCIi il pO3CIOBaHHS paaialliiiHOTO TYMaHy.

HeBucoknii pOCIIMHHMI TOKPUB, SIKWH Ma€ Malny €(QEKTUBHY TEIJIOEMHICTD,

BHOY1 MOKE€ CHIIBHO OXO0JIO/KYBATHUCA W TAKUM YAHOM CIIPUATH YTBOPCHHIO TYMAHYy.

3.2 TymaHu 3MilIyBaHHS

TyMaHu 3MilllyBaHHSI YTBOPIOKOTHCS MPU HAIXOMKEHH1 XOJOAHOIO MOBITPS HA
OUTBbLI TEIUTy MIACTHIAKYy NOBEPXHIO. [TOBITpS, 10 HAAXOAMTh, TY>KE MIBHIKO
3MILIYETHCS 3 MOPIBHIHO TETUIMM [IAPOM MOBITPS, SKE PO3TAMIOBYETHCS HAM TEIIOHO i
BOJIOTOFO MOBEPXHE0. Lell mpouec npoTikae AyKe IHTCHCHBHO M TYMaH YTBOPHOETHCS
BXKE Yepe3 ACKUIbKA XBHJIUH MICIs MOYATKY aIBEKIli XOJIOAHOro NoBiTps. ['padiuno

BiH 300paxyeTbes Ha puc. 3.1. Ha Hbomy kpriBa A A XapakTepu3ye 3aI€KHICTh MaCOBOT

YaCTKH HacHueHOi BOASHOI MapH BiA Temmeparypu S, (T ) Hexait Touka Bl(Tl,Sl)
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XapaKTepusye TeMnepaTypy ” MacoBy 4acTKy BOAAHOT Napu y XONO4HOMY, a TOYKa
BIMi,£2) "y Tennomy nosiTpi. Mpunyctnmo, WO OAHaKOBa KiNbKICTb TEMIoro i
XO0MOAHOr0 MOBITPA 3MILLYETLCA NPU O4HAKOBOMY aTMOCHEPHOMY TUCKY. Togl CyMmiLLl
Oyfe  xapakTepu3yBaTUCb  3HaAYeHHsMM  Temnepatypy T3 =(71 +7T2)/2 [

=(£ +$2)/2. Ubomy cTaHy cymiwi Bignosigae touka B3(T3, £3). OueBungHo,
£3 >£71(73), WO NPMBOAUTL [0 KOHAEHcauii BOAAHOI Mapwn, sika CymnpoBOAUTLCA

3MEHLLEHHAM MacoBOI YacTKM Mapy B 06’eMi, MiABMLLEHHAM TemnepaTypu i, B

3a/1€)KHOCTI  BiJ, OCTaHHbLOrO, 3POCTAHHAM HACU4YyK4YOl MacoBOI YacTKM Mapw.

KoHpeHcauisa npunuHsaeTsea y Toudui Bo, e £0 = £ (To).

PucyHok 3.1 - [10 NOSACHEHHS NPOLIECY YTBOPEHHS TyMaHy 3MilLlyBaHHS
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TyMaHu 3MILIyBaHHS 4acTO YTBOPIOKOTHCS B XOJIOAHY MOJIOBHUHY POKY Haj
aKBaTopi€r0 YOpHOTO MOPs MPHA BTOPrHEHHI MOPCHKOTO apKTUYHOIO MOBITPs. Teopis

(opMyBaHHs TyMaHy 3MmilnyBaHHs po3poOiena JI.'T. Mareeeum [1, 2].

33 TymaHu BUApOBYBaHHSA

TyMaHu BUMApOBYBAHHS BWHWKAKOTh 3aBISKH NPUIUIMBY BOJASHOI MapH y
NOBITPS 32 paXyHOK BUMAPOBYBAHHS BOJM 3 TEIUIOT MACTAIBHOI MOBEPXH1 Y BITHOCHO
X0JI0HE MOBITPs. BOHM 0COOMMBO YacTO yTBOPIOKOTHCA HAA MOPSIMH APKTUKH, €
TEMIEPATYPA BIAKPUTOI BOJAM 3HAYHO BHILA, HIXK TEMIEpaTypa Jiboay adbo cHiry. Tomy
NOBITPS, IO MEPEMILLYETHCS HAJ JHOJOM a00 MATePUKOM, IPU MEPEXOAl HA BOJAHY
MOBEPXHIO € 3HAYHO XOJOJHIMWM Bil BoAW. [lig BIJMBOM ITHTEHCUBHOIO
BUIIAPOBYBAHHS 3 BOJAHOI OBEPXHI HAJl OMOJIOHKAMHY BUHUKAE TYMaH.

Heo0x1a4H0 MaTi Ha yBasi, IO XOJIOAHE MOBITPS 3HU3Y HArpiBAETHCS BlA TEILION
NIACTAIBHOI TOBEPXH1 i CTa€ y HWKHIA 4acTWHI HeCTIHKMM. HecTilKiCTh cnpuse
PO3BHUTKY IHTEHCUBHOTO TYPOYJIEHTHOTO MEPEMILLYBAHHS 1, TAKUM YAHOM, TEIUIO — 1
BOJIOTOOOMIHY. BHIlE TOHKOro Imapy HECTIMKOCTI 30€epiraeTbCsi IHBEPCIS, sSKa
YTBOpWJIACA MPH MEPEMILICHHI NOBITPS HaA JIboAoM abo cHirom. [lix ii BmamuBOM
BOJISIHA MApa 3aTPUMYETHCS Y M1 IHBEPCITHOMY 1Iapi atMOCEPH i TyMaH 3aXOIUTHOE
BECH LIEN 1ap.

BunapoByBaHHs BOAM T'pa€e MOMITHY pOJib B YTBOPEHHI TyMaHy HaJ 03epamu i
piuKaM¥ BOCEHH, a TAKOX BHOY1, KOJIM TIOBITPSI TPH MEPEMIIICHHI 3 CYLI1 BUSBISAETHCS
XOJIOJHIMIMM B BOAM. Y 1MX BHIMAJKAX OCHOBHUM (DAKTOPOM € pajialiiiHe
BUXOJIOJUKYBAHHS TOBITPS, @ BUIAPOBYBAHHS CTAE CTUMYJIOKOUUM €(PEKTOM MpU

TYMAHOYTBOPCHHI.
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[Tpouec yTBOpEHHS TYMaHy BUNIAPOBYBAHHS JOCIIIXKYBABCs i y JJaDOpaTOPHUX
yMoBax. byno ycraHoBieHO, WO pi3HuUlls Temmeparyp A7° MK MOBITpsIM i
BUIIAPOBYIOYOIO MMOBEPXHEIO, sIKA HEOOXIHA U1l yTBOPEHHS TYMaHy, TUHM MEHIIA, YAM

OUTBLIOKO € BITHOCHA BOJIOTICTh MOBITPS /. LId 3aJ1€3KHICTD Y KUIBKICHOMY BUPa3l Ma€e

TaKWil BUTTIS;

%

90-85

85-80

80

80-75

75-70

AT°C

8,6

9,7

10,3

12,6

14,5

PizHuis Temmepatryp 3aleXuTh 1 BiJ IIBUAKOCTI pyxy MOBITps § Hag

noBepxHer Boau. [Ipo xapakrep Mi€i 3aIeKHOCTI MOXKHA OTPUMATH YSBJICHHS 3

Tadm. 3.2.

Tabnuus 3.2 — 3anexkHicts pizHuii A7’ BiJ MBUIAKOCTI PyXy MOBITPs

% 9 M/c AT°C % 9 M/c ATOC

85-30 0.2 85 80-75 0.00 10.1
035 93 0.2 10.0
0.45 0.8 0.53 122
0.52 103 071 2.8
0.66 108

Sk BumHo, A7 3pocTae MpW 3pOCTaHHI MIBUAKOCTI PyXy MOBITPs, 110 MOKHA
MOSICHUTH BIUTMBOM TIEPEMIIIyBaHHS, SKE TP OiIbIINX 3HAUYECHHAX & TOMUPIOETHCS

Ha map OUTBIIOT TOBIIMHM [1].
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4 AHAJII3 YACOBOI MIHJIMBOCTI KJILKOCTI JHIB 3 TYMAHAMU

4.1 PiyHMiA X171 KUTBKOCTI JHIB 3 TYMaHAMU

MeTtoro OakanmaBpcbkoi poOOTH € JOCHIKEHHS PEKUMY TYMaHIB Ha TEPUTOPIi
VYkpainu 3a nepion 2009-2018pp. s focsirHeHHS MeTH OYyJ10 00paHo 00JIaCHI EHTPH
B PI3HMX PErioHax KpaiHuW: MiBACHHWUA — cTaHils Ojeca, mBHIYHUN — cTaHIlis KuiB,
CXIIHUI — craHuis XapkiB, 3ax1JHUA — cTaHIis JIbBIB 1 LIEHTpPAJIbHUNA — CTaHLis
Binannsg. B sxocti BuXigHOi 1H(OpMalii BUKOPUCTOBYBATMCS AaHI I[MOJCHHUX
CHOCTEPEKEHD 32 aTMOC(HEPHUMH SIBUIIAMH y BU3HAYCHHX MYHKTAX CIOCTEPEKEHB
[10-14].

B Tabmuui 4.1 HaBeneHO piYHUI PO3MOALT TYMaHiB MO MICALSX 3a NEPIOJ
JOOCHIKEHHS Ha cTtanlli Binaung. 3 tabmuui BUAHO, o y 2009 pori BCOro JHIB 3
TyMaHaMu OyJ0 BHSBICHO 47 BHUMNAAKIB, MAKCUMYM CIOCTEPITaeThCs Yy CIUHI i
CTAQHOBUTH 12 JHIB, BEJMKY KIJIbKICTh BU3HAYEHO 1 B JIucTonadl — 11 qHIB, MiHIMAJIbHE
3HAQUYCHHS 3a()IKCOBAHO y TPaBHI, 110 JOPIBHIOE 1 J€Hb, BUNAJKIB 3 TYMAaHOM HE
criocTepiranocs y KBiTHI Ta 'y mTHI Micsi. Y 2010 poui KibKIiCTh JHIB 3 TYMaHaMU 32
BU3HAUEHUI MEPI0J CTAHOBUTH 34 JH1, 3 SKMX MAKCUMYM CIOCTEPIraBcs y JIOTOMY — 9
BUIIAJKIB, MIHIMYM, IO TOPIBHIOE | I€Hb, BU3HAUYEHO Y TPAaBHI, YEPBHI1 Ta KOBTHI, THIB
3 TyMaHamu He 3a(ikcoBaHO y KBITHI Ta cepnHi. 3a 2011 pik BusiBneHO 25 AHIB 3
TyMaHAaMH, MAKCUMaJIbHA KUIBKICTh Oyna 3apikcoBaHa y CluH1 — 9 BUNIAAKIB Ta Y TPYAHI
— 8 HIB, a MiHIMAJILHE 3HAYEHHS CIIOCTEPITA€ThCS Y JIUIHI Ta BEPECHI 1 CTAHOBUTH 1
JIEHb. Y JIIOTOMY, CEPIIHI, >KOBTHI Ta 3 KBITHS IO JIMTICHb HE OYJIO KOJHOTO TyMaHy. Y
2012 pori BUSBICHO 29 BUNAJKIB, 3 SKUX 16 JHIB Y JUCTOMAI, IO € MAKCUMAJTbHUM
3HAUEHHSM Ta MIHIMAJIbHA y KBITHI, JIMITHI Ta CEPITHI, 110 CTAHOBUTH 1 JeHb. BecHO1O,

y JIMOHI Ta BEPECHI TyMaHW He crnocrepiranuck. 3a 2013 pik BusineHo 47 AHIB 3
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TyMAaHAMH, MAKCUMYM — 14 qHIB — BM3HAYEHO y CIYHI, MIHIMYM — | JI€Hb — y KBITHI,
munHi Ta cepnHi. Y uepBHi 2013 poky TymaHiB He Oysio BusieieHo. [Ipotsrom 2014
POKY KUIBKICTh AHIB 3 TYMaHaMHU CTaHOBUTH 45, MakcuMyM — 10 IHIB — y JIIOTOMY Ta
JUCTONAAl, MIHIMyM B KUIBKOCTI 1 J€Hb BUSIBICHO Yy KBiTHi, YEpBHI Ta BEpECHl. Y
cepnHi He Oyso KOAHOTO JHsS 3 TymaHamu. 3a 2015 pik 3adikcoBaHo 38 JHIB 3
TyMAaHAMH: MAaKCUMYM B CiuHi — 13 1HiB, MiHIMyM — 1 AeHBb — y O€pe3Hi, TpaBHI Ta
YKOBTHI, TYMaHiB He OyJI0 y KBITHI i y JiTHI Micsl. Y 2016 poui 6yno HapaxoBaHo 19
JHIB 3 TYMAHAMHU, 3 IKUX MAKCUMYM — y JIFOTOMY Ta JIMCTOMA/1 — 4 BUIMAIKHA, MIHIMYM,
110 CTAHOBHUTH | J€Hb, BU3HAYCHO y TPaBHI, YEPBHI, CEPIHI Ta BepecHl. TyMaHu He
criocTepiranuck y Oepe3Hi, KBITHI Ta aunHi. B3aram npotsarom 2016 poky 3adikcoBano

MIHIMAJIbHY KUJTbKICTh TYMAHIB 3a BECh MEPIOA JOCIIHKCHHSI.

Tabmuis 4.1 — PiuHuiil XiJ1 KUTBKOCT1 THIB 3 TyMaHaMH Ha CTaHIlli BiHHung 3a

nepion 2009-2018 pp.

Pix I (o |ar|(Iv | v | vl|vll|vll|IX | X | XI | XII | Besoro
200 | 1219131011070 0 2 14 |11] 5 47
2010 51912 ]0 |1 1 2 0 21 1] 6 5 34
2011 910121007} O0 1 0 1 10| 4 8 25
2012 3 1101001 0 1 02|16 5 29
2013 |14 1414|1120 1 1 216 |3 9 47
2014 6 (10 6 | 1 | 2 | 1 2 0 1 {3 |10} 3 45
2015 | 135|110 1]107]0 0 4 1115 8 38
2016 2141001 1 0 1 1 {342 19
2017 4 16| 7101010 1 0 4 15 1]5 5 37
2018 6 | 5| 710071 3 2 31819 9 53

Bevoro| 74 |53 (32| 2 | 8 | 5 |10 5 |20 33|73 |59 374
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3a 2017 pik BusiBIcHO 37 AHIB 3 TYMaHAMH, MAaKCUMYM BH3HAYCHO y O€pe3Hi 1
CTAaHOBUTH 7 JHIB, MIHIMYM, IO JOPIBHIOE 1 O€HB, CIOCTEPIraeThes y AUMHI. J{HIB 3
TYMAaHAMH HE CIOCTEPIraioch 3 KBITHS MO JIMTIEHb Ta y ceprnHl. [TpoTsarom 2018 poky
Mae MicIe HaOUTbIIA KIJTbKICTh BUMAAKIB 3 TYMaHaMU 3a 3a3HAYCHUN nepio — 53 JHi,
MAaKCHMyM 3 SIKMX 3a(IKCOBAHO y JIUCTOMAl Ta FPyAHI — 9, MiHIMalIbHA KUIBKICTb
CTaHOBUTH 1 NeHb i BUsBNEHA Y yepBHI. TyManu He cnoctepiraaucek B 2018 poui y
KBITHI1 Ta TPABHI.

3aranom, HaWOUIbITY KUTBbKICTh JHIB 3 TyMaHaMmu 3a nepioqg B 10 pokiB Oyno
BUSIBJICHO 3 KOBTHSI IO O€PE3€Hb BKIIOYHO, TOOTO B XOJIOJHMMA MEpioa poky. Beboro
3a(iKCOBAHO B Ik mepios 324 mHIB, 10 CTAaHOBUTH 87 % BIiJ 3arajibHOI KIJIBKOCTI.
MakcumyMu criocTepiraaucs B Cl4H1 Ta Jiuctonaal — 74 1 73 mai BIANOBIAHO. B Temmii
nePIoA, 3 KBITHsI IO BEPECEHB BKIKOYHO, y BIHHMII 32 Epio TOCIIHKEHHS BU3HAYEHO
50 mHiB 3 TymaHamu. HaiiMeHIy KUIBKICTh TyMaHiB 3a()iKCOBAaHO B KBITHI — 2 JIHI.
AHai3 pIYHOro X0y KUJIBKOCTI TYMaHIB Ja€ MOKJIMBICTh 3pOOMTH BHCHOBOK, IO 3a
nePIo TOCHIKEHHS B XOJIOAHMIA MEPIOJ POKY KUTbKICTh TyMaHI1B y BiHHUII Maiibke B
7 pa3iB OUIbIIA, HI’K B TETUIAN.

B Tabmuui 4.2 HaBeACHO PIYHUI PO3MOALT TYMaHiB MO MICALSX 3a NEPIOJ
JOOCHKEHHST Ha craHiii XapkiB. 3 tabnuui BUAHO, o y 2009 poui BCbOro IHIB 3
TyMaHaMu OyJ10 BUSBIEHO 43 BUMAJKU, MAKCUMYM — 9 JTHIB CIOCTEPITATIOCS Y CIUH1 Ta
JHOTOMY, TIO 6 JHIB 3 TymMaHaMmH 3a()iKCOBAHO >KOBTHI Ta JHMCTOMNAAl. Y YEPBHI Ta
BepecHi 2009 poKy BU3HAUECHO 1 IeHb, HE CIIOCTEPIranocs TYMaHiB y XapKOBi B TPABHI,
mvnHi i ceprHi. [Iporsirom 2010 poky KiIbKiCTh JHIB 3 TyMaHamMH 32 BU3HAYCHUMN
NEPIO BUSBICHO 28 €Mi30/1B, 3 IKUX OUTbIIA KIJIBKICTh CIOCTEPIraiacs y JUCTONaIl i
rpyaHi — 7 1 5 aHiB BiAnoBiaHo. HaliMeHme uncno — 1 neHp — 3aiKCOBaHO Y BEPECHI
Ta >KOBTHI1. B mepiof1 3 TpaBHs MO CEPEHb BKIIFOYHO JHIB 3 TYMAHAMU HE BHSBIICHO. 3a
2011 pik cnoctepiranocs 22 aH1 3 TyMaHaMH, 10 € MIHIMyMOM 3a nepioa 3 2009 no
2018 poxu. MakcumanpHa KUIBKICTE Oyiia 3a(hikCoBaHa y 3UMOBI MICSLI: Yy CiuHI 8 i

rpyaHi 6 BUNAJKIB, a MIHIMAJIbHE 3HAUYEHHS BUSIBJICHO Y KBITHI Ta BEpECH1 1O 1 qHI0. Y
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JHOTOMY, JIICTONAAl Ta 3 TPaBHS MO CEPIECHb HE OYJIO KOAHOTO TyMmaHy. [IpoTsrom
2012 poKy BUSBICHO 28 BUNIAJAKIB, 3 AKX 7 JHIB Y >KOBTHI — MAKCUMAJIbHA KUJIBKICTh
Ta MIHIMQJIBHA y TPaBHI — | JI€Hb, Y KBITHI T4 3 YEPBHS [0 BEPECEHDb BKIIFOUHO TYMaHH
He cnocrepiranuck. 3a 2013 pik BusiBneHO 48 JHIB 3 TYMAaHAMM, MAKCUMYM — 12 JIHIB
—y ciuni Ta 10 AHIB — y ’KOBTHI, MIHIMyM — 1 JIeHb — y KBITHI1 Ta JIITHI MICSIL{, JHIB 3

TyMaHaMU HE CIOCTEPIranoch y OEpe3H1 Ta TPABHI.

Tabmung 4.2 — Piunuii X114 KIIBKOCTI JHIB 3 TYMaHaMu Ha craHUii XapkiB 3a

nepion 2009-2018 pp.

Pix I (o |ar|(Iv | v | vl|vll|vll|IX | X | XI | XII | Besoro
2009 919151013 1 0 0 1 166 3 43
2010 4 141313101010 0 1 1|7 5 28
2011 8 |0 3 1101|0710 0 11310 6 22
2012 6 | 3]2]10] 10710 0 0715 4 28
2013 |12 {8 0| 1 | 0|1 1 1 3110 5 6 48
2014 5 (11212107} 0 1 0 3 I {3 ] 12 30
2015 |10 6 | O | 2|01 2 0 0214 4 31
2016 | 11 {10 5 | 2 | 2 | 1 1 1 31215 4 47
2017 |12 1} 6 |20 |00 0 116|916 53
2018 |10 | 7| 6 | 2 | 1| 2|2 0 O3] 6 7 46

Bevoro | 87 (49 (32|15 7 | 6 | 7 2 |13 |41 |50 | 67 376

VY 2014 poui BCchOTo AHIB 3 TyMaHamu Oyno BUsIBIEHO 30, 3 IKMX MAKCUMYM
criocTepiraBcs B rpyHi — 12 BUNaAKIB, MiHIMyM — 1 IEHb — CIOCTEPITaBCS B JIIOTOMY,
ovnHi Ta aucronani. He cnocrepiramucs TymMaHw B TpPaBHI, YEPBHI Ta cepnHi. 3a

2015 pik 3a¢ikcoBano 31 aeHb 3 TYMaHaMH: MAaKCUMYM B ciuHi — 10 qH1B, MiHIMyM — 1
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JI€Hb — Y YepBHI. B Gepe3Hi, TpaBHi, CEPIHI Ta BEPECHI TyMaHiB He Oyio. Y 2016 poui
Oy710 HapaxoBaHO 47 JIHIB, 3 IKWX MAKCUMYM — B C14H1 — 11 BUMAAKIB, MO OJTHOMY JTHIO
3 TyMaHOM OyJI0 BHUSBJIICHO B YEpBHI, JHMHI Ta cepnHi. Y 2017 powi mae micue
HalOUTbIIa KUIBKICTh JAHIB 3 TYMAaHaMU 32 BH3HAYEHWH mepiox — 53, MaKCUMyM —
16 nHiB — B TPyaHI, MIHIMyM — | I€Hb — B JIIOTOMY Ta BEPECHI, HE OyJI0 TYMaHIB 3
TpaBHs 1o cepneHb. 3a 2018 pik Bunaakie — 46, MakcuMyM — y ciuHi — 10, MiHIMaJbHa
KUTbKICTBh y TpaBH1 — 1 neHb. He cnocrepiranucs TyMaHu B CEpPIHI Ta BEPECHI.

Haii6Guibmy KUTbKICTh JHIB 3 TYMaHaMu y XapkoBl 3a nepioa B 10 poki Oyno
BUSBJICHO B C1YHI — 87 Ta rpyaHi — 67 nH1B. 3a XOJI0HUWIA nepiod, TOOTO 3 5KOBTHS 0
Oepe3Hs BKIIOYHO, B MYHKT1 JOCTIKEHHS criocTepiragiocst 326 emi3oaiB, M0 CKIaaae
87 % B 3aragpHOrO po3noautly. B Temnmit mepion y Xapkosi 3a 10 pokiB OyJio
BUABIIEHO 50 JHIB, MAKCHMYM BH3HAYEHO B KBITHI — 15, MiHIMyM 3a()IKCOBAHO B CEPIHI
— 2 JH1 3 TyMaHaMH.

B Tabmuui 4.3 HaBeACHO PIiYHUI PO3MOALT TYMaHiB MO MICALSX 3a NEPIOJ
JaochipkeHHs Ha craniii Kuis. 3 Tabmai BuaHO, o y 2009 poui Mae micie HaiOibma
KUTBbKICTb JIHIB 3 TYMAHAMH 34 BU3HAUYEHUH NEP1oa 42, 3 IKUX MAKCUMYM CIIOCTEPIraBcst
B nuctonanl — 11 BunajKiB; MiHIMyM — 2 JHI — COOCTEpIranucs y O€pe3Hi, 3 KBITHS
N0 BEPECEHb TyMaHy B3araji He Oyno. Y 2010 poui BCbOro IHIB 3 TyMaHaMmH OyJio
BUSBJICHO 29 BUNAJKIB, MAKCUMYM — 8 THIB OyJ10 3a()iKCOBAHO Y JIMCTONAAl, MIHIMYM
— 1 nHiB — y Oepe3Hi, TPaBHI Ta >KOBTHI, BUNAAKIB 3 TYMAHOM HE CIOCTEPITAIOChH Yy
KBITHI Ta 3 TpaBHA 10 BepeceHb. s 2011 poky xapakrepHumu € 20 IHIB 3 TYMaHAMH,
MakCHMaJbHa KUTbKICTh Oyiia 3adikcoBaHa y ciuHl — 10 BHMaaKiB, a MiHIMalbHA Y
Oepe3Hi Ta cepnHi — 1 J€Hb, 3 TpaBHA MO YEPBEHb Ta Y BEPECHI-KOBTHI HE OyJo
>KOJHOTO TyMany. Y 2012 poui 3adikcoBaHo 28 BUMAJKIB, 3 IKUX 8 HIB Y JTUCTOMNAII
— MaKCUMAaJIbHA KUIBKICTh Ta MIHIMAQJIbHA y O€pe3Hl Ta ceprHi — 1 IeHb, B JIOTOMY,
TpaBHI Ta YEPBHI TyMaHW He crocrepiramch. 3a 2013 pik BuseineHo 36 OHIB 3
TyMAaHAMH, MAKCUMYM — 7 JTHIB — y TPYJH1, MIHIMYM — | J€Hb — y KBITHI, 3 TPABHS 10

CEpIIEHb TYMaHM He cnoctepiranuck. Y 2014 poui Bunaakis — 39, makcumyM — 11 qHIB
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—y TPYJHI, MIHIMYM — | JI€HB — y KBITHI T JIIIHI, HE CHOCTEPITaINCh TYMAaH! Y TPaBHI
Ta 3 CEPIMHS MO KOBTEHb. 3a 2015 pik 3adikcoBano 21 1eHb 3 TYMAaHAMU: MAKCUMYM B
Cl4HI — 9 OHIB, MIHIMyM — 2 JHI — y YKOBTHI1 Ta IPyJH1, TYMAHH HE CIIOCTEPITATUCH 3
TpaBHs 1O BepeceHb. Y 2016 powi Oyino HapaxoBaHO 15 QHIB, 3 SIKWX MAaKCHMYM — B
Cl4HI — 4 BUNAJKH, MIHIMYM — | I€Hb — y TFOTOMY-0€pE3H1, YEPBHI Ta CEPITHI, BANAIKIB
3 TyMaHaMu He OyJi0 KBITHI-TpaBHI, JUOHI Ta BepecHl. Y 2017 — 24 Bunajxwy,
MAaKCUMyM — 9 IHIB — Y TPYJHI, MIHIMYM — 2 JIHI — y JIFOTOMY Ta >KOBTHI-JIACTOMA/I, HE
OyJI0 TyMaHIB 3 KBiTHs MO BepeceHb. 3a 2018 pik BunaakiB — 38, MAKCUMyM — Y
quctonani — 10, MiHIMaJIbHA KUIBKICTh Y KOBTHI — 2 JIHI, TyMaH HE 3a()iIKCOBAHO 3

KBITHSI IO BEPECECHb.

Tabnuist 4.3 — Piunuii X171 KUTBKOCTI THIB 3 TYMaHaMU Ha cTaHIlii Kuis 3a nepion

2009-2018 pp.

Pix I (o |ar|(Iv | v | vl|vll|vll|IX | X | XI | XII | Besoro
200 |10 | 81 2101001 O 0 O (4 |11} 7 42
2010 716111011010 0 O (1] 8 5 29
2011 |10 0O} 1 | O] O} O] 2 1 00| 2| 4 20
2012 37011 12101]21]0 1 217181 2 28
2013 6 |6 4| 1]0]07]0 0 21 4] 6 7 36
2014 6 | 75|10 2 1 0 0101|611 39
2015 91410101 0] 0710 0 0214 2 21
2016 4 1111 ]107]0]1 0 1 0213 2 15
2017 4 121510 ]01]01]0 0 02 ]2 9 24
2018 6 | 5/8]10]0] 010 0 O (2|10} 7 38

Bevoro| 65 (39 (28| 4 |1 | 5| 3 3 4 124160 | 56 292
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3aranom, HaWOUIbITY KUTBbKICTh JHIB 3 TyMaHaMmu 3a nepioqg B 10 pokiB Oyno
BUSIBJICHO 3 SKOBTHS 1O O€PE3€Hb BKJIOYHO, TOOTO B XOJOJHUH Mepioj poky. Beboro
3adikcoBaHO B 1€ epioa 272 nHiB. MakCHMyMH CIOCTEPITATTUCS B C1UH1 Ta TUCTONAII
— 651 60 gH1B BIAMOBIAHO. B Tenmii nepiof, 3 KBITHS MO BEPECEHb BKITIOUHO, B KH€EBI
3a MepioJ TOCTIKeHHs] BU3HaueHO 20 THIB 3 TyMaHaMu. HaliMeH1y KiJIbKICTh TYMaHIB
3a(ikcoBaHO B TpaBHI — | neHb. AHa3 PIYHOrO XOAy KIIBKOCTI TYMaHIB Ja€
MO>KJIMBICTh 3pOOUTH BUCHOBOK, 110 32 MEPI0 JOCIIPKEHHS B XOJI0IHUAN NEPI0]T POKY
KUTbKICTh TyMaHiB B KueBi maiixe B 14 pasziB Ouiblia, HIXK B TETUTUH.

B Tabnuui 4.4 HaBeACHO PIYHY MIHJIMBICTh TYMaHIB MO MICSALSAX 3a NEPIOJ

JNOCITIIKEHHA Ha cTaHiil JILBIB.

Tabmuus 4.4 — Piyamid xi7 KUIBKOCT1 JHIB 3 TyMaHamu Ha ctaHuii JIbBIB 3a

nepion 2009-2018 pp.

Pix I (o |ar|(Iv | v | vl|vll|vll|IX | X | XI | XII | Besoro
2009 7 1815|125 )|4]4 2 914 8 0 58
2010 4 18] 2|3 1]10] 5| 4 3 919 ] 6 7 70
2011 6 |44 10 4] 2|5 1 4 1415 6 45
2012 2 14121410122 3 4 1717 5 42
2013 5116|221 1 1 41916 7 45
2014 51643 |32 1 4 4 1514110 51
2015 6 | 5S| 2|1 |5]2]|5 0 31813 |10 50
2016 3 Iry6 5|2 |1 3 2 6 | 4| 4|13 50
2017 8 |78 |1 |3 2|5 2 21817 5 58
2018 6 |43 |2 |14 3 4 51417 1 44

Bevoro | 52 |48 |42 |23 |35 (25|33 |22 |50 (62|57 | 64 513
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3 Tabmui BUAHO, o y 2009 poii BCbOro AHIB 3 TyMaHaMu OyJIO BHSIBJICHO 58
BUIAJIKIB, 3 HUX MAaKCHUMaJIbHA KIJIbKICTh CIIOCTEPIrajacs B BEPECH1 — 9 mHIB, 1O 8 JTHIB
Oyno 3adikcoBaHo B ucTonanil it moromy. HaliMeHma KiTbKICTh — 2 JTHI — Ma€ MICIIE
y KBITHI Ta CEPITHI, YKOJAHOTO TYMaHy HE BUSBJICHO y rpyaHi. Y 2010 poil BU3HaYEHO
HaAOUTbITY KUIBKICTB JHIB 3 TYMAHAMH 32 NEPI0] JOCTIKEHHS — 70, 3 IKUX MAaKCUMYM
criocTepiraBcs B TpaBHi — 10 BUMaaKiB, o 9 OHIB BHUSIBJICHO Yy BEPECHI Ta >KOBTHI,
MiHIMyM — 2 gHl — y Oepe3ni. 3a 2011 pik Bu3HA4YeHO 45 OHIB 3 TyMaHAMH,
MakCcHMaJbHa KUIBKICTB OyJia 3adyikcoBaHa y C1YH1 Ta IPyAHI — 6 BUMAKIB, y JIUIHI Ta
JUCTONAAl CIIOCTEPITAETHCS MO 5 AHIB, @ MIHIMAJIBHA KIJIBKICT MA€ MICHE Y CEPIHI —
BCHOTO | JIeHb, Y KBITHI HE OyJ0 sk0AHOr0 TyMany. [Iporsrom 2012 poky BusiBieHo 42
BUMAJKKU, 3 SIKMX 7 AHIB Yy JKOBTHI Ta JIACTONAJAl — MaKCHMaJlbHa KUIBKICTH Ta
MIHIMaJbHA y CI14HI, O€pe3Hi, YEepBHI Ta JIMIHI — 2 [HI, B TPaBHI TyMaHW HE
cnocrepiranuck. 3a 2013 pik 3adikcoBaHo 45 AHIB 3 TYMaHAMU, MAaKCUMYM — 9 JTHIB —
y KOBTHI, MIHIMyM — 1 JI€Hb — y JIIOTOMY Ta 3 4Y€pBHs MO ceprneHb. Y 2014 powi
BUMAJKIB — 51, MakcumyMm — 10 1HIB — y TpPYyJHI, MIHIMAJIbHE 3HAYEHHS — 1 J€Hb —
cnocrepiraeTees y ymmnHi. 3a 2015 pik 3agikcoBano 50 qHIB 3 TYMAHAMHU: MAKCHUMYM B
rpyaHi —10 aHiB, MiHIMYM — 1 A€Hb — Y KBITHI, TYMaHH HE CIOCTEPITAIUCh Y CEPITHI.
[Tpotsarom 2016 poky Oysio HapaxoBaHo 50 AHIB, 3 IKUX MAKCUMyM — y TpyaHi — 13
BUIAJKIB, MIHIMYM — 1 IeHb — y Mt0TOMY Ta 4epBHi. Y 2017 BU3HaU€HO 58 BUMAKIB, 3
KX MAaKCUMAJIbHA KUTbKICTh — 8 JHIB — CIIOCTEPIra€ThCsl Y CiUH1, OEPE3HI Ta KOBTHI,
MIHIMyM Ma€ MicClie y KBITH1 1 cTaHOBUTh 1 neHb. 3a 2018 pik BusiBneHo 44 nHi 3
TYMAaHAMH, MAaKCUMYyM — y JIACTOMAAl — 7, MiHIMAJIbHA KUIBKICTh CIOCTEPIracThCs y
TpaBHi 1 ckyiagae 1 AcHb.

HaiiGuibmy KinbKicTh OHIB 3 TyMaHamu y JIbBOB1 3a mepioa B 10 pokiB Oyno
BUSBJICHO B IPyAHI — 64 1Hi. 3a XOJOAHWH NEPIOJ, 3 )KOBTHS 10 OEpe3Hs BKJIFOUHO, B
NYHKT1 JOCHIKEHHS cnocTepiranocs 325 eni3ofiB, o ckiagae 63 % Big 3araibHOro
posznoainy. B trennuii nepion y JIbBoBi 3a 10 pokiB OyJ10 BusiBjicHO 188 qHIB, MAKCUMYyM

BU3HAUYEHO y BepecHl — 50, MiHIMyM 3a()IKCOBAHO B CEprHI — 22 JHI 3 TYMaHaMHM.
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B Tabmumi 4.5 HaBeAcHO pIYHME PO3MOMAIT TYMaHIB MO MICALSX 32 NEPIOJ
nochaipkeHHst Ha ctaniii Opeca. 3 Tabnumi BuaHO 1m0 y 2009 poui Oylio BHUSBIEHO
BCbOTO 97 IHIB 3 TyMaHaMH, 3 SIKHX MAakCHMyM CIIOCTEPIraBcs B JIMCTONAAl —
19 Bunaakie;, MiHiMyM — 1 AeHp Oyno BusiBIcHO B nunHl. Y 2010 pomi mae micue
HalOUTbIIa KUIBKICTh AHIB 3 TyMaHaMH 3a mepiod aociimkeHHs — 113. HaitGinbie

3HAUEHHS — 15 AHIB 3a()IKCOBAHO y JIMCTOMA/I, MIHIMYM — 3 JTH1 — Y BEPECHI.

Tabmuus 4.5 — PiyHmil X171 KUIbKOCTI AHIB 3 TyMaHaMH Ha ctaHiii Oneca 3a

nepion 2009-2018 pp.

Pix I | (rj1v | v vl vll|Vil|IX | X | XI|XII|Bceoro
2009 |16 | 7 |10 3 | 4 | 9 1 3 2 1019 13 97
2000 |12 (11| 7 (14|14 | 8 | 5 5 316 |15 13 113
2011 | 171 6 | 3|3 |4] 8 1 4 1 8| 6 |16 77
2012 |10 | 2 | 3 (12| 9 | 8 | 2 O [13] 6 |12 8 85
2013 |12 (11| 8 | S |10 7 | O 2 2 |16 | 10| 12 98
2014 7 11215 | 8 10| 2 1 4 O |11 | 7 | 15 82
20015 | 13| 7 | 5| S |11| 3] 4 I (10| 6 | 7 | 10 82
2016 | 10| 9 | 9 (10|11 | 5 | 4 3 216 |5 4 78
2017 8 (15|14 6 | 3 |5 5 O [11] 6 |10 ]| 12 95
2018 |11 | 8 [ 14| 7 | 6 | 1 5 2 4 16 | 8| 14 86

Bevoro | 116 | 83 | 81 | 73 | 81 | 52 | 35 | 21 | 51 | 81 |99 | 117 | 890

3a 2011 pik cnioctepirajiocs 77 AHIB 3 TYMaHAMH, MaKCUMAJIbHA KUIBKICTh OyJia
BUSBJICHA Y C14H1 — 17 BUITAKIB, a MIHIMYM IMOKa3HUKA BU3HAYEHO Y JTFOTOMY Ta CEPITHI

— 1 genb. [Iporsrom 2012 poky BUSBIEHO 85 BHIMAJKIB, 3 KUX 13 OHIB y BEpECHI —
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MakCHMaJbHa KUIBKICTh T4 MIHIMAJIbHA Y JIOTOMY Ta JIMIIHI — 2 JIHI, B CEPIHI L[bOTO
POKY TyMmMaHu He crnocrepirammch. 3a 2013 pik 3adikcoBaHo 98 AHIB 3 TyMaHAMH,
MakCUMyM — 16 IHIB — y >KOBTHI, MIHIMyM — 2 JHI1 — y CEPIIHI Ta BEPECHI, B JIUIIHI
TyMaHiB HE BUsBIEHO. Y 2014 poul BU3HA4YeHO 82 NHI 3 TYMaHAMH, MAKCUMYM —
15 nHIB —y TPy IHI, MiHIMYM — 1 IEHb — y JIUIHI1, HE CIOCTEPITATMCH TYMAHH Y BEPECHI.
3a2015 pik 3adikcoBaHo 82 BUMAIKH: MAKCUMYM MaB MICLE B Ci4H1 — 13 JHIB, MIHIMYM
— 1 nenp — y cepnni. B 2016 poui Oyino HapaxoBaHO 78 IHIB, 3 IKHX MAKCHMYM — B
TpaBHl — 11 BumanakiB, MiHiMymMm — 2 aH1 — y BepecHi. [Iporsrom 2017 poky
cnocrepiranocs 95 OHIB 3 TYMaHAaMH, MAaKCUMYM — 15 HIB — BUSIBJIEHO Y JIFOTOMY,
MIHIMYM — 3 JHI — y TpaBHi, HE Oyn0 3a(iKCOBaHO TyMaHiB y ceprHi. 3a 2018 pik
BU3HAUEHO 86 JIHIB, 3 IKMX HAHOUIbIIE 3HAYEHHS Ma€ Micue y Oepe3Hi Ta rpyadi — 14
BUMAJIKIB, MIHIMAJIbHA KUIBKICTh CIIOCTEPIracThes y 4epBHI — 1 JeHb. 3arajaom,
HAOUTbIIY KIJTBKICTh AHIB 3 TyMaHamu 3a nepioa B 10 pokiB OyJio BUSBIEHO 3 KOBTHS
no Oepe3eHb BKIKOYHO, TOOTO B XOJOJHUIA mepiox poky. Beboro 3agikcoBaHo B Lei
nepiog 577 aHiB. MakcMMyMu cnocTepiragucs B rpyaHi Ta ciydi — 117 1 116 gHiB
BIJIMOBIIHO. B Tenmii mepioa, 3 KBITHS MO BEPECEHb BKIOYHO, B Ofeci 3a nmepioa
JOOCHKEHHST BU3HAaueHO 313 aHi 3 TymaHamu. HalimMeHIy KUIBKICTH TyMaHIB
3adikcoBaHO B cepnHl — 21 nmeHb. AHami3 pIYHOrO XOAy KUIBKOCTI TyMaHIB Aa€
MO>KJIMBICTh 3pOOMTH BUCHOBOK, 110 32 MEPI0 JOCIIPKEHHS B XOJI0IHUAN NEPI0]T POKY

KUTbKICTh TyMaHiB B Oneci Maiike B 2 pa3u Oulblla, HXK B TEIUIHNA.

4.2 Ce30HH1 KOJIMBAHHS KUTBKOCTI JHIB 3 TYMaHaMH

Bigomo, mo pexuMm TyMaHIB XapaKTEPU3YEThCS CE30HHOK MIHJIMBICTIO.

HactynHuM 3aBmaHHAM y [IOCHIKCHHI TyMaHiB B YKpaiHl € BH3HAUCHHS 3MIiH
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KUJIBKOCTI JTHIB 3 SIBULIEM IO ce30HaX. B Ta0bnuil 4.6 mpencTapieHo po3Mo/iil TYMaHIB

N0 CE€30HAX Ha CTaHLii BiHHUIIA 3a mep1oa JOCI1HKEHHS.

Tabmuns 4.6 — Ce30HHMNA pO3NOMAIN KUTBKOCTI JHIB 3 TYMaHaMd HA CTaHLIi

Binnuug 3a nepioa 2009-2018 pp.

Ceson | 2009|2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Beworo
3uma | 26 | 19 | 17 | 9 | 27 19 26 8 15 20 186

Becna | 4 3 2 0 7 9 2 1 7 7 42
Jlito 0 3 1 2 2 3 0 2 1 6 20
Ociwp | 17 | 9 5 18 | 11 14 10 8 14 20 126
Bevoro | 47 | 34 | 25 | 29 | 47 | 45 38 19 37 53 374

B3umky MakcuMasbHa KUTbKICTb IHIB criocTepiranach B 2013 powi Ta cTaHOBHIA
27 mHIB, a TAKO JOCTAaTHBO BEINMKY KIbKIiCTh 3adikcoBano y 2009 ta 2015 pokax —
no 26 nHiB. HaliMeHy KUIbKICTh Oy10 BU3Ha4eHO npoTsaroM 2012 ta 2016 pokiB — 9
Ta 8 IHIB BIANOBIIHO. BECHOIO MakcuMyM AHIB BUusiBNEHO B 2014 poui — 9 enizonis, a
MiHIMYM 3adikcoBano B 2016 pou, sikuii ctaHoBUATH 1 aeHb. B 2012 poni y BeCHsAHMIA
CE30H TyMaHIB B3arajli He OyJ0 BHSBJICHO. BlITKy MakcumanbHa KUIbKICTh
cnocrepirainack y 2018 poui — 6 nHiB, MiHiMmyM — 1 genp —y 2011 Ta 2017 pokax.
[Tporsarom 2009 ta 2015 pokiB BAITKY TyMaHiB HE 3adikcoBaHO. BOCEHH MakCMMyM
BU3HAUeHO y 2018 poui — 20 nHiB, a MiHIManbHa KUIBKICTh cnoctepiraerecs y 2011
poui — 5 THIB.

Ce30HHMI pO3MOIN KITBKOCTI JHIB 3 TYMaHaMH CBIJYWTH, IO HaiOinpmia 3a
nePioa TOCHIKCHHS KUIBKICTh CIOCTEPIraiach B3UMKY — 186 IHIB, M0 CTAHOBUTH
maiixe 50 % Bix 3arajibHO1 KUIbKOCTI. Bocenu Oyno 3adikcoBano y Binaui 3a nepioa

B 10 pokiB 126 aHiB 3 TymaHamMu. HacTymHMM MO KIJIBKOCTI TYMaHIB € BECHSHUWH
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nepioa, MPOTAroM skoro Oyno BusiBiicHO 20 BUMaaKiB. MiHIMAIbHY KUIBKICTh JTHIB
OyJi0 BU3HAYEHO BIITKY — 20 IHIB.

B Tabmuni 4.7 npeacTaBieHO MIHJIMBICTh TYMaHIB 10 CE30HAX Ha CTaHI(i XapKiB
3a Mepioj JOCHIIKEHHS. B3uMKy MakcuManbHa KIIbKICTh JTHIB criocTepiragach B 2017
poui 1 craHoBuiia 29 nHIB. Benmnka KUIBKICTh THIB 3 TyMaHaMu 3adikcoBaHa B 2013 i
2016 pokax — 26 Ta 25 BunaakiB BIAMOBIAHO. HaliMeHIIy KITbKICTh OYyJIO BU3HAYEHO B
2010 Ta 2012 pokax — 13 gHiB. BecHoro makcumym AHIB BusiBeHO B 2016 Ta 2018
pokax — no 9 aHiB, a MiHIMyM 3adikcoBaHo B 2013 — 1 gens Ta 2 mH1 y 2015 poi.
BiiTky MmakcumanbHa KUIBKICTE criocTepiranack y 2018 poui ta ctaHOBHATH 4 1HI, MO 3
IH1 3 TyMaHaMmu BusieieHo B 2013, 2015 i1 2016 pokax. MiHiManbHa KUTbKICTh B 1 I€HB
3adikcoBana y 2009 ta 2014 pokax, a3 2010 mo 2012 ta B 2017 pokax TymaHiB B3arani
He Oyno. Bocenn makcumym Bru3HaueHo 2013 — 18 i 16 guiB y 2017 pokax, a MIHIMYM
y 2011 poui — 4 aHi. JJocmiKEHHsT CE30HHOTO X0y KUTBKOCTI JHIB 3 TYMaHAMM Ja€
MO>KJIMBICTh CTBEP/DKYBATH, LI0 HaAHOUIbIIa KUIBKICTH 3a mepiox 2009-2018 pp.
cniocrepiranach B3UMKY — 203 1Hi, 10 CTaHOBHTH 54 % BiJ 3arajibHOrO pO3MOALTY.
Bocenu 11e#i moka3HWK Mae 3HadeHHd 104 BUmagku, BECHOIO BIH CKJamae 54 Hi.

MiHiManbHE YMCIIO BUNAAKIB OYJIO BUSIBICHO BIITKY — 15 AHIB.

Tabmuus 4.7 — Ce30HHUNA PO3MOAUT KUIBKOCTI JHIB 3 TyMaHaMW Ha CTaHIli

Xapkis 3a niepion 2009-2018 pp.

Ce3on | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Bchoro
3uma | 21 | 13 | 14 | 13 | 26 | 18 | 20 | 25 | 29 | 24 203
Becna | 8 6 4 3 1 4 2 9 8 9 54
Jlito 1 0 0 0 3 1 3 3 0 4 15
Ocinp | 13 9 4 12 | 18 7 6 10 16 9 104
Bevoro| 43 | 28 | 22 | 28 | 48 | 30 | 31 | 47 | 53 | 46 376
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B Tabmuui 4.8 npeacTaBieHo po3moail TYMaHIB MO CE€30Hax Ha craHiii Kuie 3a
nepio AOCIHKEHHS. B3UMKY MakCUMalibHa KUTBKICTh JAHIB crioctepiranack B 2009 ta
2014 pokax Ta craHoBwia 25 Ta 24 nani BiAnoBiaHO. HaiimeHury KutbkicTh Oyiio
BU3HAUeHO B 2012 poui — 5 nHiB. BecHOIO MakcuMyM JHIB BUsiBJIeHO B 2018 pomi — 8
OHIB, a MiHIMyM 3a(dikcoBano B 2011 Ta 2016 pokax — 1 gensb, y 2015 poui AHIB 3

TyMaHaMH HeE 3a(hiKCOBAHO.

Tabmung 4.8 — Ce30HHMI PO3MOALT KITBKOCTI IHIB 3 TyMaHaMH Ha ctaHii Kuis

3a nepion 2009-2018 pp.

Ce3on | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 |2015 |2016 |2017 |2018 | Bcworo
3uma | 25 | 18 | 14 | 5 19 | 24 15 7 15 18 160

Becna | 2 2 1 3 5 6 0 1 5 8 33
Jlito 0 0 3 3 0 3 0 2 0 0 11
Ocivp | 15 | 9 2 17 | 12 6 6 5 4 12 88

Bevoro | 42 | 29 | 20 | 28 | 36 | 39 21 15 24 38 292

BiiTky MakcumalibHa KUTBKICTE crioctepiranack y 2011, 2012 # 2014 pokax — no
3 mH1, 2 nH1 BHAsBIIEHO Y 2016 poii, B IHIIMX POKax TyMaHiB He OyJo B3araii. Bocenn
MakcuMyM Bu3HaudeHO B 2012 ta B 2009 pokax — 17 1 15 aHiB BiAnoBigHO, 1o 12
eni3oaiB 3agikcoBano B 2013 i 2018 pokax, a MiHIMQJIbH1 3HAYECHHSI CIIOCTEPIrAtOTHCS
y 2017 ta 2011 pokax —4 1 2 AHi BiAMOBIJHO.

Ce30HHMI pO3MOJLN KUTBKOCTI JHIB 3 TyMaHaMH CBIYHTH, IO HailOinpmia 3a
NepIol AOCHIKEHHS KUIBKICTh crocTepiraiack B3uMKy — 160 auiB. Bocenu Oyno
3adikcoBaHo B Kuesi 3a mepiog B 10 pokiB 88 mHiB 3 Tymanamu. HactynHum no
KUTBKOCTI TYMaHIB € BECHSHHIA MEPIOA, MPOTITOM SKOT0 OyJ0 BUSBICHO 33 BUMAAKH.

MiHIManbHY KUTBKICTh JHIB OyJIO BU3HAYEHO BIITKY — 11 qHIB.
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B tabnumi 4.9 npeacrapieHo po3no/il TYMaHIB MO C€30Hax Ha cTaHilii JIbBIB 3a
nepioj AOCHKEHHS. B3UMKY MakCUMalibHa KUTBKICTh JAHIB crioctepiranach B 2014 ta
2015 pokax ta cranoBuna 21 nenb, B 2017 i 2010 pokax Takox 3a(hiKCOBAHO BEIHUKY
KUTbKICTh BUMAKIB — 20 1 19 qH1B BiAMOBIAHO. HaliMeHy KUTBKICTh OyJI0 BU3HAYECHO
B 2011 ta 2018 pokax — 11 nHiB. BecHoro MmakcumyM JHIB BUsiBjeHO B 2010 porri — 15
aHiB Ta 13 auiB y 2016 pomi, a miHiMmyM 3agikcoano B 2011 ta 2018 pokax — no 6
IHIB. BiiTKy MakcuMasbHa KibKICTh ciocTepiranack y 2010 pomi — 12 guiB, mo 11 Ta
10 guiB BuseieHo y 2018 i 2009 pokax BianoBiaHo. MiHiMyM — 3 AH1 — 3a()iKCOBaHO
B 2013 poui. Bocenn makcumym BuzHaueHO mpotarom 2010 poky, sskuii cTaHOBUTH 24

IH1, a MiHIMyM crioctepirascs B 2011 ta 2014 pokax — 13 aHiB.

Tabmung 4.9 — Ce30HHMI PO3NOALUT KIJIBKOCT1 JHIB 3 TYMaHaMHM Ha cTaHIii JIbBIB

3a nepion 2009-2018 pp.

Ce3on | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |2016 |2017 |2018 | Beworo
3uma | 15 | 19 | 16 | 11 | 13 | 21 21 17 20 11 164
Becna | 12 | 15 | 8 6 10 10 8 13 12 6 100
Jito | 10 | 12 | 8 7 3 7 7 6 9 11 80
Ociwp | 21 | 24 | 13 | 18 | 19 13 14 14 17 16 169
Bevoro | 58 | 70 | 45 | 42 | 45 | 51 50 50 58 44 513

Haiibinpmia kUIbKICTh THIB 3 TyMaHaMH 3a nepioa 2009-2018 pp. cnocrepiranach
BOCCHM — 169 nH1B. B3UMKY KINbKIiCTh AHIB cKilagana 164 Bunaaku. BeCHOKO NOKa3HUK
cranoBuB 100 gHiB. MiHIMaJIbHE YMCIIO BUNAAKIB OYJIO BUSBIECHO BIITKY — 80 IHIB.

B TaGnumi 4.10 npeacraBieHO MIHIMBICTh TYMaHIB IO CE30HAX Ha ctaHuli Oneca
3a Mepioj JOCHIIKEeHHS. B3uMKy MakcumaibHa KUIbKICTh IHIB criocTepiraiach B 2009
ta 2010 pp. Ta cranoBuna 36 aHiB. HaliMeHmy kimbkicTk Oyno Bu3HaueHO B 2012 poui

— 20 nHiB. BecHoto mMakcumyM JHIB BHsiBjeHO B 2010 poui — 35 AHIB, a MIHIMYM
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3adikcoBano B 2009 poui — 17 aHiB. BNiTKy MakCuMallbHA KUTBKICTB THIB 3 TYMaHaMH
cnocrepiranack y 2010 poui — 18 aniB, MiHiMym — 7 aHiB — y 2014 poui. Bocenn

MakcuMyM Bu3HadeHo y 2009 ta 2012 pokax — 31, a midiMmym y 2016 — 13 nHiB.

Tabmuis 4.10 — Ce30HHUNA PO3NOMLT KIJIBKOCTI JHIB 3 TyMaHaMW Ha CTaHIli

Oneca 3a nepioa 2009-2018 pp.

Ce3on | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Beboro

3uma | 36 | 36 | 34 | 20 | 35 | 34 | 30 | 23 | 35 | 33 316

Becna | 17 | 35 | 12 | 24 | 23 | 23 | 21 | 30 | 23 | 27 235

Jlito 13 | 18 | 13 | 10 9 7 8 12 | 10 8 108

Ociwp | 31 | 24 | 18 | 31 | 28 | 18 | 23 | 13 | 27 | 18 231

Bevoro | 97 | 113 | 77 | 85 | 95 | 8 | 8 | 78 | 95 | 86 890

3 Tabiuil BUJHO, IO HAWOLIbIIA KUTbKICTh JHIB 3 TyMaHaMu 3a nepiog 2009-
2018 pp. cnocrepiranack B3UMKY — 316 aHiB. MiHIMQJIbHE 4YMCIO BUMNAAKIB OyJo
BUSIBJICHO BINTKY — 108 nHIB. BECHOIO Ta BOCEHM KIJIBKICTh JHIB CKaafana 235 ta 231

BIIMIOBITHO.



44

5 gocnigXxXx EHHAa nNpPOCTOPOBOIO PO3INNOAINY KINBbBKOCTI AHIB 3

TYMAHAMMU

HacTynHuMUM KPOKOM Yy AOCNIiAX eHHI pPeX MMy TyMaHIiB Hajg Teputopietw Y kKpaiHwu
€ BUABNEHHSN 3aKOHOMIiIpHOCTeld nNnpocTopoBOi MiHAMBOCTI LbLOTO ABUIW a Yy AedAsKUX
ob6nacHMWX LeHTpax, W o 6ynun po3rnaHyTiy nonepepgHix posginax po6oTtun. Ha puc. 5.1
npepcTaBneHo NpocTopoBMNU po3nopfin KinbkocTi AHIB 3 TymaHamu B O pgeci, Kunesi,

BiHHUWUi, X apkoBi i/l bBOBI.

PucyHok 5.1 - KinbkicTb AHIiIB 3 TyMaHamMmn 3a nepiog 2009-2018 pp.

Ha «kKkapTi BMAHO, WO MaKCMUManbHe 3HayYeHHSA KINbKOCTI AHIB 3 TyMaHamMm#u

cnocTepiraeTbcd Ha NiBAHI Y kpaiHunm, a came, y MicTi Opgpeca ictTaHoBMWTb 890 BMNapgkKis
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3a 10 pokiB, mo nopiBHIOE 37 % BiJ 3arajbHOi KUIBKOCTI JHIB 3 TYMaHaMH IO BCIM
CTaHLisIM 3a 0Opanuil nepiod. HacTynHUM perioHoM Mo BENUKIA KUIBKOCTI TyMaHIB
BUCTYIIAE 3ax1Ha YKpaiHa, sika mpeacTaBieHa B podoti mictoM JIbBiB. Y JIBBOBI 3a
nepioj JOCHIKEHHS 3adikcoBaHo 513 nHIB 3 TyMaHamu, IO CTaHOBUTH 21 % Bij
3arajbHOro po3noauly. MiHiMallbHa KUIBKICTH JHIB CIOCTEPIrA€ThCs HA MIBHOYI
VYkpainu, mo mnpeacraeieHa MictoM KwuiB. B MIBHIYHOMY PETriOHI BHUSIBICHO
292 Bunanaky 1 1eil noka3HUK JOpiBHIOE 12 % BiJ 3arajbHOrO 3HA4YCHHS. CX1IHMMA
PETI0OH BU3HAYAETHCA MyHKTOM XapKiB, B SKOMY BHUSBIEHO 376 OHIB 3 TyMaHamM.
LlenTpaneHy YKpaiHy B JOCTII)KEHHI BU3HAYae CTaHLis BiHHWLA, TyT 3adikcOBaHO
374 nHi 3 TyMaHaMmH, 110 CTAHOBUTH 15 % BiJ 3aranbHOi KUIBKOCTI €M130/1IB. 3arajibHa
KUIBKICTh JTHIB 3 TymMaHamu 3a nepioa 2009-2018 poku 3a CTaHIISX AOCTIIKCHHS
CTAHOBUTH 2445 BUMIAIKMN.

Bigomo, mo pexxuM TyMaHIB 3aJIEKUTh BIJ TEMIEPATYPHOTO, BITPOBOTrO W
BOJIOTICHOTO PEXXUMY TEPUTOPIT, IO po3MIsAaaeThes. HeBaxkko OaunTty, 10 HaliOIbIIa
KUIBKICTh JIHIB 3 TYMaHAMH CIIOCTEPIracThCs B MIBJACHHOMY PETIOHI, ¢ (POPMYIOTHCS
HAOUTbII CIPUATIIMBI YMOBH JIJ1 BAHUKHEHHS 1IbOTO SIBHILA.

[{ikaBUM € MUTaHHS MIHJMBOCTI TYMaHiB B MicsiuHOMY posnoaun. Ha puc. 5.2
HABEJICHO 3MIHY KUTBKOCTI JIHIB 3 TYMaHaMH MO MICSISIM Ha CTAHIIIX JOCTIHKCHHS 3a
nepiog 2009-2018 pp. Y ciuHi MakCUMaJibHA KUIBKICTh JHIB criocTepiraerbes B Opeci
Ta ckiagae 116 punaakiB. Beauke yuciio AHIB 3 TAKUM SIBUIIEM 3a()IKCOBAHO B CX1/IHIM
1 IEHTpaJIbHIN YKpaiHi, 0 cTaHOBUTH 87 ¥ 74 eni30¢ BiANMOBIAHO. [ [IBHIYHIA Y KpaiHi
NPUTAMAaHHA HEBENMKA KIJIBKICTh TYMaHIB, sKa JOPIBHIOE 65 aHsM. MiHiMaibHA
KUTBKICTh COCTEPIraeThCs y JIbBOBI 1 CTAHOBUTH 52 BUNIAAKU. /I TFOTOTO MAaKCUMYM
cknanae 83 Bumaaku B Opeci, Ha craHuli BiHHMIS KIIBKICT OHIB 3 TyMaHamu
cTaHOBUTh 53 emizogu. [lporarom mroTOrO0 CXigHa Ta 3axigHa YKpaiHa
XapPAKTEPU3YEThCSI Maibke OJIHAKOBOK KUIBKICTIO TymaHiB 49 i 48 Bunajikis
BiIMOBIIHO. Hailimenuie uncio aHiB 3adikcoBaHo y Kueri — 39 emizoniB. B OepesHi

MaKCUMaJibHa KUIBKICTh JHIB 3 TYMaHaMU 3a BU3HAYCHWH NEPIOJ CHOCTEpIraiach B



Opeci - 81 pgeHb. HacTynHUMUM NOo 3HAUYylWw oCTi BUABNEHO 3axXifgHMWNIK

BigMiyaeTbcsa 42 gHi3 TymMaHaMun. LLeHTpanbHMUN Ta cXifHNWIWE perioHm

Yynmcno JHIB

32,

a MiHIMYM 28 pgHIB cnocTepiraetrbca y Kuesi.

PucyHok 5.2 - KinbkKicTbh AHIB 3 TYyMaHaMum No Micauax 3a nepio

46

perioH

y NNbBOBI

Makw Tb 0O4HaKoBeEe

4 2009-2018 pp.

Y KBIiTHIi MakKCMWManbHa KinbKicTb AHIB 3a ikcoBaHa B O pageci - 73 Bunajgku, W o
CYTTEBO Bifpi3HAETbCSA Bif iH W KnX cCTaHLUin. 3axigHwui i cXigHwui perioHmu
XapaKTepus3yl TbCa HeBeNMWKOW KinbKicTw eni3opgis - 23 W 15 BunapgkiB BignoBigHO.
Ha niBHoYi i B LeHTpPIi Y KpaiHu BuasneHo 4 i 2 AHiIi 3 TymMmaHamMu. M poTAaArom TpaBHSA
BMU3HaYeHO Halb6inbwy KinbKIiCTb H a niBpagHI KpaiHwm - 81 LeHb, y N bBOBI
cnocTtepiraetrbcs 35 enisopis, y BiHHwuui, XapkoBi i Kwunei 3apikcoBaHoO 8, 7 i
lBunnapgok BignoBigHO. B yepBHIi MmakKcumym - 52 gHi - Buasneno B O pgeci, Ha 3axofi
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Ykpainm MawTh Micue 25 AHIB 3 TyMmaHamH. /[ 1HIIMX PpErioOHIB KpaiHu €
XAPAKTEPHOK KIJIBKICTh 5-6 JHIB 3 TymMaHamu. Y JIMMHI MakCHMMaJlbHa KIJIbKICTh
cnoctepiraeteess y JIbBoBl Ta Oneci — 33 Ta 35 BUMAAKIB BiANOBIAHO, MIHIMyM
3adikcoBano B Kuesi — 3 gHi. [lenTpanibHa Ta cxigHa Ykpaina xapakrepusyerbes 10 i
7 IHAMU 3 TyMaHaMm# BIAMOBIAHO. [TpoTsaroM ceprnHs HaiOLIbIIEe YUCIO BUSBIEHO Y
JIbBOB1 — 22 BUNAAKH, IO € BUKIFOYCHHSM 13 MICYHOTO PO3NOALTY, KOJIM MAKCUMYMH
3a3Buyail cnocrepiratotecs B Opeci. B ganomy BUNaAky Ha MIBJHI HA OJWH JEHb 3
TyMaHaMH MeHIe. B iHImMX perioHax kpaiHu 3adikcoBaHO Big 5 10 2 €mi3ofdiB. Y
BEPECHI MakCcuMyMu BUsIBIEHO Yy JIbBOBI Ta Opeci — 50 Tta 51 Bumaaok BiAMOBIIHO,
HAllMEHIIIE YMCIIO BU3HAYEHO HA MIBHOYI PETIOHY JOCIIHKEHHS 1 CTAHOBUTH 4 JH1 B
Kuesi. Ha crannisx Binnauig i Xapkis Bu3HaueHo 20 1 13 gH1B BIANOBIAHO. 1151 5)KOBTHS
XaPaKTEPHOIO € MaKCUMaJibHA KUTBKICTh B Ofiect, 1o ckiaaae 81 aeHs. Hactynmuum mo
KUTbKOCTI BHMAJKIB BU3HAYCHO JIbBIB, 1€ croctepiraerbes 62 nHi 3 TymaHamu. Ha
cTaHuisx XapkiB i Binaung 3adikcoBano 41 i 33 emizoau BianosiaHo. HaiimeHine
YUCJIO THIB BUSBIICHO B KueBl — 24 aH1. Y nucTonaal MakCUMallbHy KUTbKICTh — 99 NTHIB
— 3a(ikcoBano B Opeci, MiHiManbeHy — 50 qH1B — y XapkoBi. HeBennka KUIBKICTh JHIB
TAKOX CIOCTEPIracTbes y JIbBOBI 1 cTaHOBUTH 57 BUMAAKIB. LIeHTpanbH1 Ta MiBHIYHI
PETIOHM XapaKTEPU3YIOThCs KUIbKICTIO 73 i 60 aHiB. J{7s TpyaHS MAaKCUMYM 3HOBY
BusiBicHO B Opeci — 117 Bunmanki, MiHiMyM y Binauii ta Kuei — 59 ta 56 nHiB
BIANOBIAHO. Maif’ke OJTHAKOBY KUIBKICTh BU3HAYEHO HA CXOA1 Ta 3aX0/1 KpaiHu — 67 i
64 BUNaIKH.

B piunomy xonai Ha cTaHuii BiHHWIS MaKCUMATbHY KIJTBKICTh JTHIB 3 TYMaHAMH
3a(hiKCOBaHO B CiuHI — 74 1 B jguctonani — 73 Bunmaaku. CyTTEBOK KIIbKICTIO JIHIB
BIAMIYAKOTHCS 1 TPYACHb W JIFOTHH, ¢ crocTepiraeTees 59 i 53 emi3oau BIAMOBITHO.
Hepenmka KiBKICTh XapakTepHA [T YEPBHS 1 CEPITHS — 10 5 AHIB, 8 MIHIMYM BHITAIKIB
BUSIBJICHO B KBITHI, 1110 CTAHOBUTH 2 JHI. Y XapKOBI MaKCUMyM JHIB 3a(piKCOBAHO B
CluHI — 87 €Mmi30/1B, BEIMKOK KUIBKICTIO XapaKTEPHU3YEThCS 1 TPyACHb — 67 JHIB.

HaiimeHmia KUTBKICTh CIIOCTEPIraeThCs B JIITHI MICALl — 6 THIB y YEPBHI 1 2 BUMAJKH B
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cepnHi. KniB He e BUKNIW YeHHAM - MaKCMMyM 3adp ikcoBaHO B CiUHI 65 aHiB. J ocTaTHBbBO
BeNMmKa KiNbKicTb cnocTepiraetTbcs B nAucTtonapgi - 60 agHiB. HalimeHwWw e 4yuncno AHIB
BUABNEHO B TpaBHIi - 1 geHb, WO € MiIHIMYMOM Ans BCiX CTaHUIiN gnsa Bcix mMicauie 3a
BeChb nepiog LOCNIfX eHHA. Yy TbBOBI HalWb6inbwa KiNbKIiCTH LHIB 3 TymMaHamu
npurtaMaHHa FTpyjgHW @A X O0OBTHW - 64 W 62 BMnNnapgku. Ha BigMiHY Big nonepepgHix

CTaHLUIW y BECHSAHO-NITHIN nepioag cnocTepiraeTtbcs HabararTo 6inbWw a KIiNbKICTHb
TyMaHIiB, X04Yya ANA LbOTFO pPerioHy € MiIiHIManNnbHWMMNW 3HaYeHHAMMU. B O pgeci BUABNEHO
Hahb6inbwy KinbKicTb AHIB MallXe y BCi Micayi no BiAHOW eHHW A[AO iHWMUX CTaHLUIK 3
MaKCUManbHUMMU 3HAYEHHAMMU B rpyaHIi # ciuHi 117 W 116 BunapfkiB BignoBifgHO.
HactTynHuit etan po6oTu - Ue [JOCNiIfXK EHHSN CE30HHOTO pPeX WMy TYyMaHIiIB Ha

TepuTopii ¥ kpaiHm. Ha puc. 5.3 3BefeHO iHb opmauyitw npo Cce30HHWIW pos3nogin

KinbKOCTI JHIB 3 TyYyMaHam#M.

5 350
BiHHMUA XapkiB Kvis NlbBiB Opeca
3uma 186 203 160 164 316
W BecHa 42 54 33 100 235
m JiTO 20 15 11 80 108
® OCiHb 126 104 88 169 231
PuncyHok 5.3 - Po3nopgin KinbkKOCTIi AHIiIB 3 TyMaHaMu 3a cCe30HaMMuW 3a nepioj

2009-2018 pp.

3 rictorpamMmum BMAHO, W O MaKCUMManbHa KiNbKIiCTb AHIB 3 TYMaHaMMmW NnpunTamMaHHa

3UMOBOMY CE€30HY Ha BCiX JOCHNigX yBaHMWX CTaHLUifaX, 3a BUHATKOM NbBoOBA, fe

Halwb6inbw a KinbKIiCTb LHIB 3a iKkcoBaHa BOCEHMU. HaW6inbuw e ymcno LHIB



49

cnocTtepiraetTbcs B Lel ce30H B Opeci - 316 BMUNapKiB, HAaCTYynNnHWUM nNO KinbKOCTI

BUABNEHO X apkiB - 203 Bunagku. M alixe BALBIiYi MeHW e HixX B Opgeci gHiB Yy BiHHUNUI

- 186 enisopiB. A na Knesa i /1l bBOBAa XapaKTepHO € MiHIiManbHa KinbKIiCTb TYMaHiB -

160 i 164 oHiBIigNOoOBIAHO. B OCIiHHbBOMY Ce30HIiBMABNEHO TaKOX BeNWKY KinbKIiCTb AHIB

3 TymMmaHamMmum 3 Mmakcumymom B O pgeci - 231 Bunapgok i miHimymom B Kwnesi - 88 agHiB.
Benunmka KinbKicTb BUNapjkiB cnocTepiraetrbcs iy J1bBoBi B LLeil ce30H - 169 eniszopgis.
Ona BiHHMULi i X apkoBa BM3HAaYeHO 126 M 104 gHi3 TymMaHaMu BignoBigHO. A ns BeCHM
HalWb6inbw a KinbKicTb AHIB 3 TyMaHaMuw 3ad ikcoBaHa B Opgeci - 235 Bunapgkis, W o

MalX e AOoOpiBHW € KinbKOCTi BOCeHMNW. Bennke ynmcno BuMAaBANEeHO iy Jl bBOBi Yy NOpPiBHAHHI

3 iHWMWUMMKU cTaHuiamMmum - 100 gHiIB. B iHWMUWX perioHax KinbKIiCTb AHIB KONWBAaeTbCH B

Mexax Big 33 gHiB Yy Kunuesi, 42 gHiB - i BiHHWUi i 54 Bunagknm - y X apkoBi. Jl iTHIW

Ce30H XapaKTepunsyetbcsa HallMeHW UM ynmcnowm OHIB 3 ULUM asuuwem. M akcumanbHa

KinbKicTb TpaguuiiHo cnocTepiraetrbcsa B O pgeci - 108 BuMNnagkKiB, Ha Apyromy Mmicuyi

3HOBY po3TalWw oBaHMUNK N bBiB i3 80 gHAMMU. Ha iHW MX cTaHUiaXx Lell NOKAa3ZHMUK 3HAUYHO

MeHW MNU: y BiHHMULIi - 20,y XapkoBi- 15,y Kunesi- 11 gHiB 3 TyMaHamm#u.

3aranbHy KinbKIiCTb JHIB 3 TYMaHaMMW No cCe30Hax nNnpepcrtaBneHo Ha puc. 5.4.

PuncyHok 5.4 - KpyroBa giarpama KinbKOCTIi AHIiIB 3 TyMaHaMu 3a ce30HaMu 3a

nepiog 2009-2018 pp.
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3 miarpamMu BUAHO, 10 HAHOUIbIINA KUTBKICTh TYMaHIB CIIOCTEPIra€ThCS B3UMKY 1
CTaHOBUTH 42 % BiA 3arajibHOi KUIBKOCTI AOCIIPKYBaHMX BHMAJAKIB. Jl0CTaTHBO
BEJIMKE 4YMCJIO JHIB 3adikcoBaHO BoceHW — 29 % 1 BecHow — 19 % Bumaakis.
MiHiManbHE 3HAUYEHHS KITBKOCTI IHIB 3 TYMaHAMU BUSIBJIEHO BIITKY — 10 %.

OpHMM 3 KJIIMATHYHUX MApaMeTpiB € PO3MOALT KIJIBKOCTI JIHIB 3 TYMaHaMmH 3a
XO0JI0AHUH 1 Termuii nepioa. B Tabn. 5.1 nmpeacTaBneHO MIHJIMBICTD IIBOTO MOKA3HUKA

3a Mepi0J] TOCI1PKECHHSI.

Tabmuus 5.1 — KuabkicTh AHIB 3 TyMaHaMu 3a XOJIOJHMMA 1 TEIJIMA MEpioj 3a

2009-2018 pp.

Ilepion | Binaung | Xapkie | Kuis JIeBiB | Opneca | Beboro
XIT 291 285 248 263 496 1583
TI1 83 91 44 250 394 862

Beworo 374 376 292 513 890 2445

3 Tabnuill BUIHO, 110 KUTBKICTh JHIB 3 TYMaHaMU 3a XOJIOJHUH 1 TEMUTHM Mepioj
CYTTEBO PIZHUTHCA B 3AJIEKHOCTI BiJl pPerioHy. s cxody, miBHOYI i LEHTpa KpaiHu
XapaKTEPHUM € 3HAYHO OUTbIIA KUIBKICTh AHIB 3 TYMAaHAMH Y XOJIOJHUH MEPIOJ, X04a
el mepiol Mo MPOTSHKHOCTI MeHMiA, Hixk Termnui (XI1 — nucronaa-6epesens, TI1 —
KBITEHb-KOBTEHB ). XapkiB — XI1 — 285, TII — 91 punanok, Kuis — XI1 — 248, TI1 —
44 1, Binauns — XT1— 291, TI1 — 83 aHi. 3axiiHu PEriOH XapaKTEPU3YEThCS Mailke
OJIHAKOBOIO KUJIBKICTIO JIHIB 32 XOJIOJHUH 1 Temmid nepion — 263 i 250 emizoxis. s
MIBJIHS BUSIBIEHO 496 nHIB 3a X0JI0AHUH 1 394 1H1 32 TEMIMIA NEPIOIN.

OnHHUM 3 BOXITUBUX MUTAHB Y TOCIIKCHHI PEXKUMY TYMaHIB € piYHa MIHJIMBICTh
bOr0 sIBHMINA Ha TepuTopii YkpaiHu. Ha puc. 5.5 HaBeaeHo iHQopMalio M0po
OPOCTOPOBIM PO3NOMAIN KUIBKOCTI JHIB 3 TYMAaHaMH B MYHKTaX CHOCTEPEKCHHS.

MakcumManbHa KUbKICTh 1HIB y 2009 poui cnocrepiraetees B Opeci Ta CTaHOBUTH
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97 BMnapgkiB. Ha iHW WX CTaHLIiAX YNCNO AHIB CYTTEBO 3MeHW yYyeTbcAa: Yy J bBOBIi B LbOMY

pouis3apikcoBaHoO 58 aHiIB 3 TyMaHaMuw,y BiHHWUIi- 47 BunapgkiB, gna X apkosaiKwunesa

BM3HaYyeHO 43 Ta 42 eni3oagmn BignoBigHO. ¥ 2010 poui MmakKcumMmanbHa KinbKIiCTb AHIB 3

TymMmaHaMun cTaHoBMTbL 113 BunapgkiB icnocTepiraerbcs Ha cTaHLUiil Opgeca. B yubomy poui

BeNWKY KIiNnbKiCTb AHIB BUABNEHO y J1bBOBI - 70 pfAHIB, WO € MAaKCUMManbHUM PpPidYHUM

3HaAaYeHHSM ANsd faHOT cTaHUii3a Becb Nepiop fgocnigX eHb. A nsg BiHHMWUI Leld NoOKa3HUK

cknapgae 34 gHi, ay XapkoBi Ta Kuesi gopiBHtoe 28 Ta 29 gHiBignoBigHo. NMNpoTarom

2011 poKYy MaKCMUMyM CTaHOBWUTbL 77 BuNnapgkKkiB i cnocTepiraetrbca B Opgeci. HactTynHuwm

nNo KiNbKOCTI TyMaHIiB 3HOBY BuMuABNAeTbCA Jl bBiB i3 3HayueHHAM 45 paHiB. HeBennke

yuncno AHIB 3apikcoBaHo y X apkoBi i Kunuei - 22 i20 gHiB BignoBigHO.
120
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B 80
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6. 60
Q 40
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% 20
i-H
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
BiHHULUSA 47 34 25 29 47 45 38 19 37 53
X apkis 43 28 22 28 48 30 31 47 53 46
Kunis 42 29 20 28 36 39 21 15 24 38
Nl bBiB 58 70 45 42 45 51 50 50 58 44
O peca 97 113 77 85 98 82 82 78 95 86
PuncyHok 5.5 - Po3nopagin KinbKoOCTIi AHIB 3 TymMmaHaMum no pokKkax 3a nepiog 2009 -

2018 pp.
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VY 2012 poui makcumyM cnocrepiraerbes B Oaeci — 85 aH1B, MIHIMYM — 28 AHIB
— y Xapkosi Ta Kuesi. [Insg BiHHMII el MOKA3HUK TAKOXK HEBEITUKWH 1 CKIIAAE
29 nHiB, Ha BIAMIHY Bij1 JIbBOBA, /1€ YMCIIO THIB CTAHOBUTH 42. MakcuMasbHa KITbKICTh
nHiB BusineHa B Opect y 2013 poui 1 cTtaHoBHTH 98 emizofiB, MIHIMalbHA —
36 BunajakiB —y Kuepi. B iHIIKX perioHax KpaiHK Lei MOKa3HUK KOJIMBAETHCS B MEKAX
B 45 mHiB y JIbBOBI, 47 BunanakiB — y Binaui 1 48 auiB — y Xapkosi. Y 2014 porr
MakCcUMaJbHa KUIBKICTh ckiafae 82 mHi B Ogneci, MiHIManbHa y XapkoBl — 30 JHIB.
Hactynaum micias Onecu BU3HA4Ye€HO MICTO JIBBIB, A€ KIJIBKICTh CTAHOBHUTH 51 JICHB.
Jlna Binnuni 1 Kuepa nputamanHa HeBenuMKe uucio aHiB. [ 2015 poky Makcumym
3adikcoBaHo B Opeci — 82 iHi, MiHIMaJIbHA KUTbKICTh Y KueBl — 21 neHb. Y BiHHuUII Ta
XapkoBi BusBiIcHO 38 ¥ 31 BUNagoK BIAMOBIAHO, a Ui JIbBOBa 1EH MOKA3HUK
cranoBUTh 50 nHiB. B 2016 poui makcumyM BHsBICHO B Oneci 78 AHIB 3 TYMaHAMH,
10 € OJHAM 3 HallMEHIIMX MOKA3HWKIB 32 BECh MEPIOA MOCHIIHKCHHS. 3axigHii Ta
CXIIHUA TMYyHKTH JOCIIPKEHb MAaKOTh JOCTATHBO BEIUKY KUIBKICTH AHIB 50 W
47 emizoniB. A y Binanni il KrueBi cnocTepiratoTbCs HAWMEHII MOKA3HUKK 32 MEPI0JT
2009-2018 pp. 19 i 15 BunaakiB BianoBigHo. [Ipotsrom 2017 poky MakcuMym
CTaHOBUTH 95 nHIB 1 3adikcoBanuii B Oneci, MiHIMyM AOpPiBHIOE 24 BUMaakam 1
Bu3HaueHuil y Kuesi. B nbomy poui B XapkoBi BUSBIICHO HAWOLIBIITY KUIBKICTh JAHIB 3
TYMaHAaMH 3a BECh MEPIOA JOCHIIKEHHS, IO CTAaHOBUTH 53 Bumnanaku. (s JIbBoBa
NPUTAMAHHE TAKOK CYTTEBE YMCIO JHIB — 58, a y BIHHUII CHOCTEPIraeThes
37 emizomi. Y 2018 poui MakcumaibHa KUIBKICTh JHIB 3 TYMaHaMmH 3aikcoBaHa B
Opneci 1 cTaHOBUTH 86 BUMAJIKIB, MIHIMAJIbHY KUIbKICTh BUSIBJIEHO B Kuesi — 38 nHiB. B
OPOMY POLI MAaKCUMYM 3a MEpIoA BHU3HAYCHO Ui craHuii BiHHWOS 1 ckiamae
53 Bunajku. 3axiHU 1 CXITHUH PErIOHK BIJI3BHAYAFOTHCS MAMKE OJTHAKOBUM YHCIIOM
44 % 46 nHIB BIAMOBIIHO. AHaAMI3 pUC. 5.5 N03BOJISIE BUSBUTH OCOOJIMBOCTI PEKUMY
TYMaHIB Ha KOXKHIA AOCHKYBaHiil craHuii. Y BiHHMII 3a BU3HAYCHHN NeEpioA
MaKCHMaJIbHa KIJIbKICTh THIB 3 TyMaHaMu crioctepiraetbest y 2009, 2013 ta 2018 pokax

1 craHoBuia 47, 47 ta 53 BUMAAKKW BIMOBIJHO, MIHIMAJIbHY KIUJIbKICTh BU3HAYECHO Y
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2016 powui - 19 pHiB. HeBenueka KinbKicTb BUNafKIiB NnpuTamaHHa i gng 2011 i 2012

pokKiB i cTaHOBMUWTbL 25 i 29 agHiB BignoBigHO. A na X apkKkoBa MaKCMUMYyM 3a@ikcoBaHO Yy

2013 1Ta 2017 pokKkax i cTaHOBMWTbL 48 Ta 53 gHi BignoBigfHO. HeobXigHO 3ayBaxXx Mtu, W o

B nepiopg 32016 poKY KinbKiCTb AHIB 3TYyMaHaMMWy 4UbOMY NYHKTiIi3HauyYyHO 36inbw nnaca,

Lo, MOXANMBO, NOB’'’A3aHO i3 3MiHaMu TemnepaTypHOTro, BIiTpPOBOrFro W BoONOTicHOTO

pex uumiB. B nepiog 32010 no 2012 poku B X apkoBicnocTepiraerTbca cnajg nNnoKa3HMUKa

3 MiHIiIMymoM 22 aHiy 2011 poui. ¥ Kunesi Mmakcumym cTaHoBuTb 42, 39 Ta 38 gHIB Yy

2009,2014 1ta 2018 pokax BignoBigHO. M iHiManbHa KinbKicTb cnocTepiraetrbca y 2016

poui- 15 gaHiB. Y /Nl bBOBi MakKCUMyMmM BUSBneHo y 2010 pouyi, sKMih ctTaHoBMTbL 70 AHIB,
MiHiMym - 42 pgHi - y 2012 pouyi. B Opeci BM3HaAaUYeHO HaWb6inbwy KinbKicTb AHIB 3
TymMaHaMu Yy MNOPIBHAHHI 3 IHW MUMMK CTaHUisMMW 3a BecCb MnNepiojg AOCNifX eHHA 3
MaKCUMYyMOM y 2010 pouyi, w o CTAaHOBUTSL 113 LHIB. M iHiManbHY KinbKIiCTb

3atp ikcoBaHo y 2011 1ta 2016 pokax - 77 Ta 78 fgHIiIB BignoBigHO.

Hapuc. 5.6 npegcrtaBneHo rictorpamMy po3nojginy KinbkKoCTi AHIiIB 3 TyMaHaMMu no

poKax CyMapHO ANSA BCiX AOCNiAX YBaHUX CTaHLUIN.
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m KinbKicTb AHIB 3
287 274 189 212 274 247 222 209 267 267
TyMaHaMm#u

PuncyHok 5.6 - KinbKiCcTb AHIB 3 TYyMaHaMMW Ha cTaHUIAX AOCNIifAX eHHA NO poKax
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AHaI3 TiCTOrpamMu J1a€ MOXIIMBICTh 3pOOUTH MPUITYIIEHHS, 0 PEKAM TYMAHIB
B YKpaiHl Ma€ KOJMBAJILHUI XapakTep 3 nepiogoM 4-5 pokiB. 3 puCyHKa BUIHO, LIO
MakcUMasbHa KIMbKICTH croctepiraerbess y 2009, 2013 ta 2017-2018 pokax Ta
CTaHOBUTH 287, 274 Ta 267 QHIB 3 TYMaHaMH BiAMOBIAHO. MiHiMyM BUsiBiIeHO B 2011

Ta 2016 pokax — 189 Ta 209 Bunaaxis.
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BHUCHOBKH

B OakamaBpcekiii poOOTI MPOBEACHO MOCTIIKCHHS PEXUMY TyMaHIB Ha
teputopii Ykpainu 3a nepiog 2009-2018 poku. AHami3 OTpUMaAHMX PE3YJbTATIB
JI03BOJISIE 3POOUTH HACTYITHI BUCHOBKH.

HaiiOuibma KiIbKICTh THIB 3 TYMAHAMU CIIOCTEPIracThCs HA MIBIHI YKpPaiHU, a
came, y micti Opneca 1 craHoBUTh 890 BumaakiB. HacTynmHuUM perioHoM mo BENMKIA
KUTbKOCTI TyMaHIB BHCTyMae€ 3axifiHa YKpaiHa. Y JIbBOBI 3a mepiof AOCTIIKCHHS
3adikcoBano 513 aHiB 3 TyMaHaMu. MiHIMYM TYMaHiB BU3HAUYEHO HA MIBHOY1 YKpaiHW,
JI€ BUSIBJICHO 292 BUMAJKU 1 IEH MOKa3HUK JAOPIBHIOE 12 % B1j 3arajibHOr0 3HAYCHHSI.
Cx11HHI PET10H BU3HAYAETHCS MyHKTOM XapPKIB, SIKWH XapakTepU3yeThCs 376 THAMU 3
TymaHamu. LleHTpanbHy YKpaiHy B TOCHIKEHHI MPEACTABIISIE CTaHIlIs BiIHHUILS, TYT
3adikcoBano 374 nHi 3 TymMaHaMmH. 3arajbHa KUIbKICTH JHIB 3 TYMaHaMu 3a NEPIOa
2009-2018 poku 3a cTaHIIsAX JOCTIPKEHHS CTAHOBUTH 2445 Bunaaku. PexxuM TymaHiB
3QIEKUTh BIJl TEMIIEPATYPHOIO, BITPOBOTO M BOJIOTICHOTO PEXHMY TEPUTOPIi, MO
PO3IISAAETHCS. MakCUMyM JTHIB 3 TYMaHAMHM CIIOCTEPIra€ThCs B MIBASHHOMY PETIOHI,
7€ GOpMYIOThCSI HAMOUTBII COPUSTIMB] YMOBH JJIsl BAHUKHEHHS 1[bOTO SIBUIIIA.

B wmicsuHoMy po3noaii HaWOUIBII AKTMBHUMHM TPOLECH TYMAHOYTBOPCHHS
BU3HAYCHI B CIYHI 1 TPyJHI. 3arajioM, 3a 3UMOBI MICALI y MyHKTax JOCHIKCHHS
3adikcoBano 42 % AHIB 3 TyMaHaMH BlJ 3arajlbHOTO PO3MoAuTy. B OCIHHIN ce30H
dopmyeTbes 29 % spruma. HaliMeHIy KiTbKiCTh TyMaH1B BU3HAYECHO BIIITKY.

KibKICTh IHIB 3 TYMAaHAMU 3a XOJIOAHWMN 1 TN MEPIOJ CYTTEBO PIZHUTHCS B
3QIEKHOCTI BiJ] periony. /st cxomy, MBHOY1 i IEHTPa KPaiHW XapaKTEPHUM € 3HAYHO
OuUTbIia KUIBKICTH [HIB 3 TYMaHaMH Yy XOJOJHWHA MEpion, xouya Led mepioj Mo
MPOTSEKHOCTI MEHIIMM, HIK TEIUMid. 3axiHUA PEriOH XapaKTEPHU3YEThCI Maiike
OJIHAKOBOK) KUIBKICTIO JHIB 32 XOJIOJHWMU 1 TEIJIUI NEPIOA, IS MIBIHS BUSBICHO B

XOJIOJHUI MEeP10 TYMAHIB HA YBEPTh OUIBIIE, HIXK Y TETUIHIA.
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Po3noain KinbKOCT1 AHIB MO POKaX CyMapHO AJIst BCIX AOCHIIKYBAaHMX CTAHLIINA
CBIIYHTH, IO PEKUM TYMaHIB B YKpaiHl Mac€ KOJIMBAJIbHUN XapakTep 3 Mepiogom 4-
5 pokiB. MakcumalibHe uucio crnoctepiraetbes y 2009, 2013 ta 2017-2018 pokax Ta
CTaHOBUTH 287, 274 Ta 267 QH1B 3 TyMaHAMH BiAMOBIAHO. MiHiMyM BUsiBiIcHO B 2011

Ta 2016 pokax — 189 Ta 209 Bunaaxis.
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