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available in more study period 3, or even all 4 periods: Play, Rivnhe, Chernivtsi, White Church, Fastow,
Poltava, Kropivnitskiy, Volyn, Svitlovodsk, Sinelnikovo, Gift 'yivka, Debaltseve, Lyubashevka Ascania Nova,
lower Sirogozy.

- It was found that most of the stations with the maximum number of cases of categories AEs ice deposits
that often repeated in the entire study period observed in Kharkiv, Vinnytsia, Kirovohrad and Crimea.

Keywords: meteorological station, ice deposition category AEs centers sediments, resistance centers
sediments.

lMsceuykasi C. A. YCTONUMBOCTb LIEHTPOB OTNOXeHus rononepa kateropunm OA B YKpaunHe BO
BTOpou nonoBuHe XX cT. — Havyane XXl cT. B ctatbe BbLISBNEHO M UCCRegOBaHO METEOPOSIornyeckme
CTaHUMM Ha KOTOpbIX Habnganocb MakCcuMmarnbHOEe KOMMYECTBO CyvaeB OTIIOXKEHWWA rononeja kareropuu
OA Ha Tepputopumn YKkpauHbl B MecsUbl XONOAHOMO W OTAerbHble MecCsubl TEnnoro nepuoga roga Ha
NPOTSKEHUN psga NepuoaoB: KNMMATONOrMYeckon ctaHgapTHonm HopMbl 1961-1990 rr, a Takke 1991-2000,
2001-2010 n 2011-2015 rr. YcTtaHOBNEHO, YTO BO BCeX obnacTtax YKpauHbl Ha MPOTSKEHUN UCCresyeMbiX
nepuooB CyLLECTBYHOT METEOPOSNIONMYECcKNe CTaHUMU C MakCUmasbHbIM KONMYECTBOM CIydaeB OTIIOXKEHMS
rononega kateropum OfA, koTopble MOBTOPAKTCA B OOMBLIMHCTBE MCCNedyembix MecsueB. 3TO
cBUOeTENbLCTBYET 00 onpedeneHHo YCTOMYMBOCTHU LIEHTPOB 3TUX OTMOXEHWIA BO BPEMEHM U MPOCTPAHCTBE, a
TaKkKe CBUAETENbCTBYHOT O HE Cy4YalMHOCTM UMEHHO 3TUX OTNOXeHU. B mMecsubl Tennoro nepuoga roga He
BCerga MeTeoposiormyeckue CTaHuum ¢ MakCumarnbHbIM KONMYECTBOM CIlyYaeB C OTMOXEHUSAMU KaTeropuu
OA coBmapgaloT Cc gpyrumMu mccnegyembiMy Mmecsduamu. B GonbluMHCTBE obGnacTe Ha MpOTSHKEHUM
nccrnegyembix 4-x mecsiLeB yCTaHOBMNEHO Psf METEOPONOrnyecKkMx CTaHUMi C MakCMMarbHbIM KONMYECTBOM
cnyyaB obnoxeHwi rononega kateropuu Of, KOTOpble NOBTOPSAOTCHA OT OAHOrO nepuoga k gpyromy. OgHako
€CTb M Takne, KOTOpble OTMEYaloTCH TONMbKO B OAHOM U3 3TUX NEPUOAOB U HE MPUCYTCTBYIOT B APYIUX.

Knrovesbie criosa: MeTeoponorMmdeckue CraHuun, OTnoxeHus ronornega kateropum OA, uUeHTpbI
OTNOXEHMWIN, YCTONYMBOCTb LIEHTPOB OTOXEHUI.
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MOOUDIKALIA MOAENI BMJINBY KNIMATUYHUX ®AKTOPIB
HA ®OTOCUHTE3 COCHM B YMOBAX MIBOHA YKPAIHU

Knrovosi cnosa: oTocuHTE3, MOAErnb, KiMaTu4Hi ¢hakTopw, fic, COCHa KpUMMCbKa, COCHa 3BUYanHa,
niBaeHb YKpaiHm

MoctaHoBka npobnemu. IHdopMaUinHI Cepen iCHylouMx BuAiB  MOOENOBAHHSA
TEXHONOrii  CbOroAeHHs € HeBig'€éMHOK  Hambinbl MNpPaKTUYHUM | yHiBepcanbHUM €
YaCTMHOK MNPOrPeCyBaHHSA Hayku i BUPILLEHHS  MeToA MaTtemaTU4HOro MOLENOBAHHS.

npobriem iCHyBaHHA noACTBA. 3aBOsku M
uMBIni3auis 3gaTHa posBMBaTUCS | NiKBigyBaTH
No6iyHi HacniaKM CBOro iCHyBaHHS.

HaykoBLi BCbOro CBiTY BWKOPUCTOBYIOTb
iHpopMaUiiHi  TexHonorin -~ ansa  OTpUMaHHSA
pe3ynbTaTiB, SKi € HeoOXigHMMW B NPaKTUYHIN
fisinbHocTi.  CTBOPEHHs),  OOCHIMKEHHs  Ta
BMKOPUCTaHHS mogenen ob’exkTiB peanidyetbes
3aBOsikm  mMogentoBaHH. BoHO Hapae 3mory
BMKOPWUCTOBYBaTU iHOpMaUilo npo 06’eKTu
OOCNiMKEeHHs, ni3HaBaTU iX BMAcTUBOCTI Ta
PO3yMiTN 3aKOHOMIPHOCTI X MOBOMKEHHS.

Mig mogennto po3ymieTbcsa 06'ekT Byab-sKoi
npypoan (MucneHo ysiBneHa abo maTepianbHO
peanizoBaHa cuctema), KOTpui, Bigobpaxaroum
Y BIOTBOPIOKYM B MEBHOMY CeHCi 0O0'ekT
JOCHiIKEHHS, 30aTHMA 3aMillaTy MOro Tak, Lo
BMBYEHHA Mogferni gae HoBy iHdopmadiio npo
o0'ekT [1].

MaTemaTuyHa Mogenb — CYKynHiCTb MaTteMaTuk-
HUX CMiBBIAHOLLEHb, PiBHSIHb, HEPIBHOCTEN, LLO
ONUCYIOTb OCHOBHI 3aKOHOMIPHOCTI, BMaCTUBI
pocnigpkyBaHoro  npouecy, ob'ekty  abo
CUCTEMWN.

BuginaioTe gekinbka BUAOIB MOAENOBaHHA:
AVHaMivHi abo CTaTUCTMYHI, AeTepMiHOBaHI abo
CTOXaCTWYHi, [OWCKpeTHi abo AWCKpeTHO -
HenepepBHi; MNiHIMHI 4  HeniHiiHi; 3 posno-
AineHnmn abo 3ocepemKkeHuMn napameTpamu;
aHaniTU4Hi, iMiTauinHi Ym Komm'roTepHi [2].

AsTopn E.Wang, Yo. Nakayma, M. Tomita
[3] 3anponoHyBanuM mogenb OTOCMHTE3Y 3

BUKOPUCTAHHAM cuctemu E-CELL pgns
iMiTauiMHOro  KNMiTMHHOrO  MoaentoBaHHA. B
yHiBepcuteTi Keno, B HAnoHii, pospobneHuni

nakeT nporpamHoro 3abesnedeHHsa E-CELL. 3a
AOMOMOrold Hboro Oyrno CTBOPEHO MpoTOTUN
mogeni KanbseHa (TemMHoi asn poTocuHTesy),
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a TakoX posLMpeHy Moaenb A5 MoOeroBaHHS
BCbOro MeTaboniyHOro MOTOKY KMiTUHWM Angd

CBITNOBUX peakuin. ®depMmeHTHI peakuil i
napametTpu B Uin Mogeni 6asylTbca  Ha
MaTemaTnyHux  mopensax  G. Pettersson i

U. Ryde-Pettersson, a Takox A. Laisk [3].
OTpumaHi mogeni HagalTb 3MOry NopiBHIOBATH
BiAMIHHOCTI B perynsuii o6MiHy pi3HOMaHITHUX
OTOCUHTETUYHUX CUCTEM Ta iX peakuilo Ha
3MiHW HaBKONULLHBOrO cepeaoBuLLa.

KiHeTnyHy mMopenb dpotocuctemu |l gpyrmnx
BULLMX pocinH po3pobneHo Mark G. Pollman,
David A. Fell, Simon Thomas [3]. Mogenb moxe
BUSABMATM anbTepHaTMBHI CTauioOHapHi CTaHu
HM3bKOrO abo BMCOKOro MOTOKY acuminsauil
BYrfeu 3 ricTepesncoM Yy mnepexogax Mix
CcTauioHapHMMM cTaHamu, WO BUKIMKAHI 30BHi-
HiMW  hakTopamK, TakMMuM H9K  HagBHICTb
docdaty i 3MIHWM IHTEHCUBHOCTI OCBITIIEHHS.
BoHa Hapgae moxnuBocTi 6yayBaTtu i gocnigxy-
BaTW peanictuyHi mogeni umkny KanbiHa, Ski
[03BOMSAITbL MPOrHO3yBaTM MMOBIPHI Hacnigku
BTPYYaHHS FEHHNX MaHinynsauin.

Mpocty Moaenb AuvHaMiku (POTOCUHTE3Y
HagaHo Marcelo Shoey de Oliveira Massunaga,
Carlos Eduardo Novo Gatts, Affonso Guidao
Gomes i Helion Vargas [3]. OcobnusicTio €
3aMiHa MNOBHOro Habopy XiMiYHWX peakuin Ha
Oinbw npocTi. MogentoBaHHA BKIlOYae [OBa
KPOKM: KPOK 30y[mKeHHs CBiTnNa, $SKMM €
MPOCTILLOK ~ YacTMHOW, |  Mogenb  And
eeKTUBHNX XiMIYHMX MPOLECIB Yy peakuisix, Lo
BinOyBalTbCA B  TeMps4si. Y  mogeni
BUKOPUCTAHO Habip andepeHuianbHUX PiBHAHb.

MogenioBaHHA | KepyBaHHA  NPoOLECOM
doTocnHTedy 6yno pospobneHo M. G. Pollman,
D.A Fell, S.Thomas [3]. Mogenb Moxe
BUSBMATM anbTepHATMBHI CTaUiOHapHi CTaHu
HM3bKOro abo BMCOKOrO MNOTOKY acuminauii
Byrneuw 3 TrictepesMcoMm Yy nepexogax Mix
cTauioHapHMMM  cTaHamK, WO  BUKIUKAHI
30BHILWHIMX hakToOpamMKn, TakMMK SIK HasiBHICTb
docaty i 3MiHM IHTEHCUBHOCTI OCBITIIEHHS.
[aHa mogenb 003BOMSE NPOrHO3yBaT MMOBIPHI
Hacnigkn BTPYYaHHS reHHUX Marinynauin3].

[ouinbHMM € BMKOPUCTaHHS MOOENtoBaHHS
3aansa gocnigxeHHs npouecy OTOCUMHTE3Y B
acuMminsauiMHomMy anaparti WwnunbkoBux. MeTtoro
OOCNIKEeHHs € BMBYEHHA  NPOAYKTUBHOCTI
LWNWUMNBKOBUX B yMOBax 3MiHW knimaTy [liBOHA
YkpaiHn. MogentoBaHHA (POTOCUHTE3Y BKIHOYaE
B cebe Harato KpokiB, 3BaXKalo4uM Ha CKNagHiCTb
npouecy. IcHye 6arato mogenen oTocuHTE3y,
AKi aKTMBHO BMKOPUCTOBYIOTBCS HayKOBLSAMMU
BCbOrO CBITY.
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MaTepianu i MeToAM  AOoChniaXeHb.
3Baxaroum Ha MeTy OOCMIIKEHHS, OOUINbHUM €
BUKOPUCTAHHA MoJerni po3paxyHKy (OTOCUH-
Te3dy pocnuHHoro nokpmey Ha MNMEOM, po3po6-
noHoi A. M. TlMonboBuM, sika 3HaAXOOUTbCS Y
coHai anropuTmiB Ta nporpam kKadpenpu rpome-
TEoposiorii Ta arpoMeTeopOonoriYHNX NPOrHo3is
Opecbkoro AepXxaBHoro €KOJI0MYHOro
YHIiBEPCUTETY.

[daHun meToad po3paxyHKy XapakTepuCTuK
iHTEHCMBHOCTI (POTOCMHTE3Yy peani3yeTbcs 3a
AOMOMOrol  AaHuX CTaHAapTHUX rigpomeTeo-
poOnoriYHMX chnocTepexeHb. BiH peanizoBaHuin
Ha moBi «PopTpaH» ans NEOM i npuaHayeHuin
ONs OUiHKM YMOB POCTY CiNbCbKOrocnogapCbKmx
KynbTyp B YkpaiHi. lNepenbavaeTbcs, Wo pospa-
XYHKW 3a JONOMOroK 3anpornoHOBaHOro mMetoay
MOXYTb BUKOHYBaTUCA K 3a SaHWMWU OKPeMMX
CTaHUin Tak i 3a cepegHboOpanoHHMMK abo
cepenHboobnacHuMn gaHmmn [4; 5].

HocnigxeHHa npouecy POTOCMHTE3Y acuMi-
NAUIMHKMM  anapaToM facTb 3Mory npoaHani-
3yBaTM BMMB AOCHigKyBaHoro ob6’ekta Ha
YTPUMAHHA TUX KAIMaTUYHUX 3MiH, SKi BXe
BinOynuca. MogentoBaHHA Moro OTOCUMHTE3Y
Ta MPOOYKTMBHOCTI 3BaXkaluuM Ha MpupogHi

YMOBM  MPOAEMOHCTPYE  3anexHiCTb  Big
METEeOPOnOoriYHNX haKkTopiB AAHOMO PETiOHY.
Mporpama Ha T[MEOM ana pospaxyHKy

POTOCUHTE3Y POCIIMHHOIMO MOKPMBY, 3anporo-
HoBaHa A. M. T[lonboBuMM, [O0O3BONSE BECTU
OLiHKY BMNMBY arpoMeTEOpOsIOriYHMX YMOB Ha
npouec OTOCUMHTE3Y MOCIBIB CiflbCbKOrocrno-
Aapcbknx KynbTyp. MeTon, WO NPOMOHYETLCS,
peanizoBaHO  Ha MOBI «PopTpaH» 3
BUKOPUCTAHHAM  CTaHAApPTHOI arpomeTeopo-
noriyHol  iHdopmauii, wWo HagxoauTb B
onepaTtMBHOMY pPEeXWUMi i3  CMOCTepPeXIMBoIl
mepexi [NapomeTeoponoriyHoi cnyxbu YkpaiHw.

BoHa moxe ByTn peanizoBaHa sik 3a AaHNMU
OKpeMOi CTaHUii, Tak i 3a ocepeaHeHUMHn
XapakTtepucTMkamu no panoHax, no obnacTax ta

rPYHTOBO-KMiMaTUYHUX 30Hax TepuTopii
YKpaiHu.
PesynbtatTn pocnigxeHb. Po3paxyHok

OTOCUHTE3Y POCINHHOIO MOKPUBY  3IMCHIO-
€TbCA 3a AOMOMOrol TPbOX rPpyn AaHUX: Onuc
reorpacdidyHoro NYHKTY (meTeoponorivyHoi
CTaHUii), ANA SKOro BMKOHYETbCHA PO3pPaxyHOK;
arpomeTeoporioriyHa iHpopMaLlisi KOHKPETHOro
POKy; napameTpu mogeni.

Onuc reorpadivyHOro nyHKTy (MeTeoporor-
riYHOT CTaHLii) BKNOYae:

@ - reorpagiyHy LWKMpoTy reorpadivyHoOro
MYHKTY (METeoponoriYHoi cTaHuii);

Whie— HanMMeHLy BOJIOrOMICTKICTb
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HaniBMeTPOBOro Lwapy rpyHTy;

[o cknagy rpynM MOTOYHOI
pornorivyHoi iHbopmMauii BXoAsTb:

deHonoriyHi gaHi - gaTu HactaHHa a3
pPO3BUTKY: CX0AiB (BiAHOBMNEHHA Beretauii),
[03piBaHHSA (BOCKOBOI CTUITIOCTI) KyNbTYpMU;

N — KiNbKiCTb pO3paxyHKOBUX [fekan Big
cxofiB BiOHOBMNEHHA BereTauil) OO BOCKOBOI
CTUINOCTI;

NN — KiNbKICTb AHIB Y KOXHI pO3paxyHKOBIN
nekani;

Nno — KinbkicTb AHiB Big 21 OepesHa o
cxogniB (BigHOBNEHHS BereTauii);

N1 — gata cxofis (BigHOBMEHHs BereTauii) —
Jata micsaus, konn HacTynuna ¢aasa;

arpomeTeo-

N2 — nopsagkoBur HOMeEpP Micausl, KoSu
HacTynuna daza cxopnis (BigHOBNEHHA
BereTauii);

ts — cepedHa 3a Qgekagy Temnepatypa

noBiTpS;

SS — cepefHAa 3a fekagy KinbKiCTb roguvH
COHSIYHOIO CAMBA;

dv — KINbKICTb OHIB Y pO3paxyHKOBIlN gekagi;

W(0) — 3anacu npoayktusHoi Bonorn y 0—
50 c™m wapi rpyHTy.

MapameTpn mMogeni
XapaKTepPUCTUKMN:

TO — GionoriYyHnMn Hynb KynbTypu, Ons [Kol
BeOEeTbCS pO3paxyHoKk;

2tep — CymMa edeKTMBHMX Temnepatyp 3a
nepiog Beretadil;

2tmaxt — CyMa eekTuBHMX TemnepaTyp 3a
nepiog Big4 cxofiB (BiAHOBMEHHs BereTawil) 4o
KONOCIHHA (BUKMOAHHA BOMOTI) — 3a nepioa,
Konu dhopMyeTbCA MaKkcMMarnbHa nrowla nncTs
nociey;

2tmaxe - Cyma edekTuBHMX Temnepartyp 3a
nepiog Big cxofiB (BiAHOBMEHHs BereTawil) 4o
UBITIHHA — cyma edeKkTUBHUX TemnepaTyp 3a
nepiog, Konu nnowa nucTa nociBy Mo4YMHae

BKMNKOYalOTb HACTYIMHI

3MEHLLYBaTUCH;

LAlnax - MakcumanbHa nnowia nucTKOBOI
NOBEPXHi;

k - HTEHCMBHICTb (POTOCUHTE3Y npwU
CBITIOBOMY  HaCWYeHHi Ta HOpMarnbHil
KOHLIeHTpaLiii;

b - noyatkoBuUM Haxmun CBITNOBOI KPUBOI
oTOCHHTESY;

Whis - HanmeHLa BOJIOrOMICTKICTb

METPOBOrO LWapy rpyHTY;
tg;t - onTMManbHa TemnepaTypa npolecy

doTocuHTE3Y [4].

3Baxaloum Ha rpynu gaHux ta ocobriMBOCTI
AaHOrOo  MeTody  pPO3paxyHKy  dPOTOCUHTE3Y
POCANHHOIO nokpmsy  6yno  3AiicHeHo
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afjanTyBaHHA [0 acuMinsuinHoro anaparty
LINUITBKOBUX HA OCHOBI arpoMeTeoposioriYHnX
OaHuX No CT. XepCcoH Ta pe3ynbTaTiB BNacHUX
JOCTiIKEHb.

Ha [iBgHi YkpaiHn B XepCoHcbkin obnacTi
3Haxoautbca  OnewkiBcbke  (KOMULWIHE — —
LitopynuHceke) nicoMucrnmecbke rocrnogapcTso.
Mnowa wnoro crtaHoButb 7094 ra. Ha 95 %
0EepeBOCTaHM MalTb LITYYHE MOXOMKEHHs. Ha
Teputopii BiACYTHI pinns, GaraTopiyHi
HacamKeHHs, nicosi po3cagHuku. JlicoBi 3emni
sanmatote 90 % 3aranbHoi  nnowi, 8,1 %
HanexnTb pyxomum nickam, 0,4 % — 6onotam.

[epeBocTaH npeacTaBneHnin LLNUNbKOBUMM.
Tak, cocHa KpuMcbka 3ammae — 52 %, cocHa
3BunyanHa — 38 % 3anicHeHoi TepuTopii [6; 7; 8].

AHanisytoun  nicoTtakcauiiHi  MOKa3HUKK
rocnogapcTea, Ana gocnigkeHHa 6yno obpaHo
nepeBaxarw4i nopoam 3a nnowamMm — COCHa
Kpumcbka |V knacy BiKy i cocHa 3BuyanHa V

Knacy BiKy.

XBos o6paHunx LLNUITBKOBUX ans
NpoBedEeHHA aHanidy Bigbupanacb nobnmsy
c. MignicHe, ["ononpucTaHcbKoro panony
XepcoHcbKkoi  obnacti. 3abip  3giicHIOBaBCb
woaekagHo noymHatodi 3 oceHi 2015p. i

30iNCHIOETLCA MOHWHI.

LnnnbKoBi  XxapakTepusyTbCa  LinopiYHNM
BereTauiHMM NepiogoM B MOMIPHMX LUMPOTaX.
3Baxatoun Ha nocTaBfeHy MeTy i npeamer
JocnigxeHHs, ocobnuea yBara npugineHa came
nepiogy 3a Skun BiabyBaeTbCs PO3BUTOK XBOI.
BiH npunapae 3 Ill gekagn 6epesHs i no |l
hekany TpaBHsl.

Moaudikauis mMoaeni pO3paxyHKy
POTOCUHTESY POCINHHOIO NMOKpPUBY Jo
acuMinsaLuinHoro anaparty LINUNIbKOBUX

peanisyBanacb LWSAXOM CTBOPeHHA Ha [MEOM
danny paHux, €Ki BignoeigawTb o0b6paHoMy
006’eKTy AOCTiAKEHHS.

Mepwnn psgok BMILL@AE YOTMPUM  Ymucna:
Ha3By MNyHKTY, B AaHOMY BWUNagKy — XepCOH,
OCKiNbKM arpoMeTeoponoriyHi AaHi HagaHi came
XepCOHCBKNM TiapOMETEOPOSIONYHUM LEHTPOM i
of’ekT pocnigXeHHa 3HaxoauTbca  nobnuay
MicTa; Ppik cknagaHHa;, gaty i Micaub
NPOBEAEHHS PO3pPaXYHKY.

Opyrvin pagok danny AaHux, SKMA MIiCTUTb:
KiNbKIiCTb pO3paxyHKOBUX OeKaf, 3Baxawuu Ha
npeamMeT OOCMIKEHHA | TepMiH MOro BereTta-
uinHoro nepiogy — ue 7 gekag; KinbKicTb OHIB Big
novaTky Bianiky 0O BiQHOBNEHHA BereTauii; gaty
i Micaub BiQHOBMEHHA BereTauii; reorpacdidHy
WMPOTY CTaHUil, 9ka Befe CroCTepexeHHs 3a
arpoMeTeOopOoNoriYHUMM NOKasHMKamMu, HeobXxia-
HUMU ONA peanisadii po3paxyHKy.
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TpeTin pagok  MIiCTUTb  MacuMB  3anacis
NPOOYKTUBHOI BOSIOrM B HaniBMETPOBOMY LUapi
rpyHTYy. B gaHomy Bunagky, 3Baxawoun Ha Te,
Wwo 3abip rpyHTy nig nicoBMMM ekocucTemammu
He 34INCHIOETbCA, OO0 yBarn 6epyTbca pesyrib-
TaTu aHanidy rpyHTy [daHoi MicueBocCTi nia
napom. Omke, MoAUMDIKyeTbCS po3pa-XyHOK
POCIIMHHOrO NOKPMBY Nifg 06’ €KT AOCNILXKEHHS.

UeTBepTuUn pagok danny paHux ckrnagae
MacuB cepeaHbOAeKagHUX TemMnepaTyp NoBiTps,
HagaHUM XepCOHCbKUM TigpoMeTeoponoriyHum

LEHTPOM.

Matnin  psgok MIiCTUTL  iHbopmauito  npo
KiNbKiCTb roguvH COHSIYHOIO canBa B
pO3paxyHKOBUX AeKadax.

llocth — macuB KiNbKOCTi  OHIB B
pO3paxyHKOBUX AeKaadax.

CboMUN  psOdoOK  MpeacTaBneHun  cboma

yncnamu, a came: BIONOriYHNA HyMb KyInbTypw,
Ans  49Kol BefeTbCA pO3paxyHOK; B AdaHOMY
BUNAAKy ONS WNUMABKOBUX MiBOHA YKpaiHW BiH
cknagae 5 °C; cymy edekTuBHUX TemnepaTyp
3a BereTauiHMi nepiog — acuMinauiiHUN
anapaT LWNUIbKOBMX PO3BUBAETLCA 3a nepiof
Big Il mekagn Gepesnsa go |l gekagn TpaBHS;
cymMy edeKkTMBHUX TemnepaTtypy 3a nepiog
BereTauil, cyMy eeKkTuBHUX TemnepaTtyp, Konum
BiAOyBaeTbCA MaKkCUMarnbHUA PO3BUTOK NNCTKA,
B HaloOMy BUMNAAKy — XBOS; CyMy e(eKTUBHUX
TemnepaTyp 3a nepiog, Konu nnowa nucta
NOYMHAE 3MEHLLYBATUCH; MaKCUMarbHy MnoLly
NUCTa; IHTEHCMBHICTb (OOTOCMHTE3Y MpPU CBITNO-
BOMY HACWU4YEeHHi Ta HOpMarnbHIN KOHUEHTpauiT;
NMoYaTKoOBUA Haxwun CBITNOBOI KpuBOi dhoTo-
CMHTE3y; OonTuUMarnbHy TemnepaTypy npouecy
doToCHHTESY.

Y pesynbTtati po3paxyHky Ha MNEOM doTto-
CMHTE3y MOCMiJOBHO 3@  KOXHY  Aekagy
pPO3paxyHKOBOro nepiogy BUBOAUTLCA  TpU
po3paxyHKoBi Tabnuui. lNepwa 3 AKX MiCTUTb
AaHi, aki 6ynu BBeaeHi. [pyra MicTuTb Homep
po3paxyHkoBoi Aekaau ([dek), Homep po3spa-
XyHKkoBOI fobu (Joba), cepegHs 3a nOekagy
edekTMBHa Temnepatypa nositpa (ts1, °C),
cyma edeKTMBHUX TemnepaTtyp HapoCTaruyum
nigcymkom (ts2, °C), iHTeHcuBHicTb PAP Ha
BEpPXHIM Mexi nocisy (JO, kan/cm? xB),
iHTeHcuBHiCTb AP B nocisi (JL, kan/cm? xB),
3Ha4YeHHA (PyHKUIT BNMBY TemnepaTtypu NoBiTps
Ha iHTeHcuBHICTb boTocuHTesdy (Ksifl, BigHOCHI
OAMHULI), 3HaYeHHA (YHKUil BNIMBY BOJIOro-
3abe3neyeHoCTi Ha IHTEHCUBHICTb (POTOCUHTEZY
(gamf, BigHOCHI ognHUL;).

TpeTta Tabnuus SEMOHCTPYE Nfowy nucTH
nocisy (LL, M?*M?), iIHTEHCUBHICTb (POTOCHMHTE3Y
nocisy npu  ONTUMarnbHUX  yMOBax Mo
TemnepaTtypi NoBITpsA Ta Borioro3abesneyeHocTi
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(FOL, mr CO2 /gm? rog.), IHTEHCMBHICTb
doTocnHTedy B nonboBux ymoBax (FtL, wmr
CO2/gm? rop.), doTocuHTes nocisy 3a aoby (FL,
r/m?> poby), NpupicT 3aranbHOi mMacu nocisy 3a
naekagy (DM, r/m? pekany).

Pesynbtatn  pospaxyHky ana  [EOM
BHacnigok wmogudikauii mogeni [o3BONAOTb
BECTM OLUiHKY BNAUBY arpoMeTeoposioriyHnx
YMOB Ha npouec (OTOCUMHTE3Y LUNUNBKOBUX
obpaHoi micueBocTi (Tabn. 1, 2).

Tabnuui MmicTaTb HacTynHi  AgaHi: tsl —
cepefHsa 3a Aekagy edekTvBHa Temnepartypa
(rpap); ts2 — cyma eeKkTuBHUX TemnepaTyp
HapocTatouuMm nigcymkom (rpag); JO — cepegHs
3a pgekagy iHTeHcmBHicTb PAP Hag naroHom
(kan/cm? xB.); JL — cepegHs 3a [Oekagy
iHTeHcuBHiCcTb ®AP B naroHi (kan/cm? xB.); ksifl
— TemnepaTypHa Kpuea POTOCUHTE3Y, BiHOCHO
oanHuui; gamf — doyHKUiss BINMBY BOMNOMN I'PYHTY
Ha oOTOCUHTES, BIAHOCHO OANHULL.

Y Tabnuuax 1-4  NpoAeMOHCTPOBAHO
pesynbTat MoAesntoBaHHA (POTOCUHTE3Y XBOI
COCHW KPUMCBKOI i COCHM 3BMYanHoi 3a 2017p. B
ymoBax [liBgHsa YkpaiHu.

Pe3ynbTatn mogentoBaHHs MOKa3ylTb, WO
cepedHsa 3a gekady edekTMBHa Temnepartypa
ONs AaHoro perioHy OOCrigKeHHs 3MiHoBanach
Big 3,3 go 12,2 °C. Cyma edheKTUBHUX Temne-
paTyp HapocTaluMm MigCymMKoOM 3a BereTa-
LiHWA nepioq xBol nigsuwlyBanack Big 36,3 8o
517,5°C. CepegHa 3a pgekagy iHTEHCUBHICTb
®AP Hapg naroHomMm ansg 060x BUAIB LLMUITbKOBUX
amiHioBanacb Big 0,25 pgo 0,33 kan/cm? XxB.
CepegHa 3a pekagy iHTeHcumBHICTE PAP B
naroHi B XBOI COCHM KPUMCbKOI CTaHOBMNa Big
0,12 po 0,5 kan/cm? XB., a y COCHU 3BUYANHOI
0,17 — 0,09 kan/cm? xB.

AHania oTpuMaHux pe3ynbTaTtiB MoAento-
BaHHSA OEMOHCTPYE NPAMONPOMNOPLINHY 3anex-
HIiCTb iHTEHCMBHOCTI doToCHHTE3Y Bid
Temnepartypw.

lMoKa3HWKKN IHTEHCMBHOCTI (POTOCUMHTE3Y XBOI
COCHU KPWUMCBKOT PIi3HATLCA Bid MOKa3HUKIB
COCHM 3BMYAMHOI, O MOSICHIOETLCA Pi3HMMN
nnoLjammu XBoi.

PospaxoBaHO npupicT 3aranbHOi  Macu
nocisy 3a QAekagy Ana ob6ox BuAIB COCHU
(tabn. 3, 4). Tabnuui mictate: LAl — nnowa

nucTta nocisy (Mm?), FOL — iHTEHCUBHICTb hoTO-
CMHTE3y Npu oNTUMarnbHUX YMOBaxX MO Temnepa-
Typi noBiTps i BomorocTi FpyHTy, mr CO2/gm?
rog., FtL — iHTEHCUBHICTb (OTOCMHTE3Y B
nonboBux ymosax, mr CO2/gm? rog; FL -
doTocuHTEe3 naroHiB 3a Aoby, r/m? noby, DM —
NPUpICT 3aranbHOi Macy NaroHis 3a aekagy, r/m?
aekaay.
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Tabnuys 1 — BnnuBatroudi arpomeTeopornorivHi pakropm
Ha XBOK cocHM KpuMcbKoi (Pinus nigra ssp. Pallasiana) IV knacy Biky 3a 2017p.

[exk. [ob6a tsl ts2 JO JL ksifl gamf
1 11 3.3 36.3 0.25 0.12 0.30 0.51
2 21 4.0 76.3 0.18 0.05 0.30 0.42
3 31 3.2 108.3 0.21 0.06 0.30 0.75
4 41 5.6 164.3 0.30 0.09 0.40 0.56
5 51 12.2 286.3 0.33 0.10 0.86 0.47
6 61 9.7 383.3 0.28 0.08 0.69 0.30
7 72 12.2 517.5 0.30 0.11 0.86 0.42

Tabnuys 2 — BnnuBatroydi arpomeTeoponoridHi pakropm
Ha XBOK cocHM 3BuYanHoi (Pinus sylvestris L) V knacy Biky

Hex. [obGa tsl ts2 JO JL ksifl gamf
1 11 3.3 36.3 0.25 0.17 0.30 0.51
2 21 4.0 76.3 0.18 0.09 0.30 0.42
3 31 3.2 108.3 0.21 0.11 0.30 0.75
4 41 5.6 164.3 0.30 0.15 0.40 0.56
5 51 12.2 286.3 0.33 0.17 0.86 0.47
6 61 9.7 383.3 0.28 0.14 0.69 0.30
7 72 12.2 517.5 0.30 0.17 0.86 0.42

Tabnuysa 3 — NMnowa nucTA, GoTOoCMHTE3, NPUPICT Macu COCHU KpUMCbKOi (Pinus nigra ssp.
Pallasiana) IV knacy Biky 3a 2017 p.

Hekana [oba LAI FOL FtL FL DM
1 11 2.3 1.2 0.1 0.2 2.1
2 21 5.0 1.2 0.1 0.6 4.8
3 31 5.0 1.2 0.3 1.2 8.8
4 41 5.0 1.2 0.2 0.8 5.7
5 51 5.0 1.2 0.0 0.2 15
6 61 5.0 1.2 0.0 0.0 0.0
7 72 3.6 1.2 0.0 0.0 0.0
Tabnuuys 4 — Nnowa nucTta, hoTOCUHTE3, NPUPICT Macu
cocHu 3BnyvanHoi (Pinus sylvestris L) V knacy Biky 3a 2017p.
Jekana [oba LAl FOL FtL FL DM
1 11 0.9 1.2 0.1 0.1 0.8
2 21 2.0 1.2 0.1 0.3 1.9
3 31 2.0 1.2 0.2 0.5 3.5
4 41 2.0 1.2 0.2 0.3 2.2
5 51 2.0 1.2 0.0 0.1 0.6
6 61 2.0 1.2 0.0 0.0 0.0
7 72 1.5 1.2 0.0 0.0 0.0
PesynbTati po3paxyHKy nnouli, dotocuH- 0,7 /M2,  3pocTaHHA  [aHOro  MokasHMuKa
Te3y i MNpUMPOCTY XBOI LUNUMBKOBUX BIAPI3HA- CMOCTEpIraeTbCs  MPOTArOM  Mepwmnx  TPbOX

toTbes. lnowa xBol NPOTAroM nepLunx LWecTu
AeKag COCHU KpMMCbKOI 3MiHIOETbCA Big 2,3 Ao 5
MM?, @ COCHM 3Bu4aiHoi - Big 0,9 4o 2 MM
PisHnus B nnowi XBoi AoCAigpKyBaHUX LUNUSIb-
KOBUX CTaHOBWUTb 3 MMZ. IHTEHCMBHICTb (POTO-
CVHTEe3y 3a onTUmarbHMX YMOB NO TemnepaTypi
i BomnorocTi rpyHTy Ans o60x LWnunbKOBUX
ctaHoButb 1,2 CO,/aM? rofd. IHTEHCUBHICTb
OTOCMHTE3Y B MOMbOBUX YMOBAX Yy COCHMU
KPMMCbBKOT 3pOoCTae NPOTAroM NepLinx YoTUPbOX
faekan Big 0,1 go 0,3 CO2/am? rod., a y cocHu
3BuyanHoi - Big 0,1 go 0,2 CO./gom? rog.
doTocnHTE3 naroHiB 3a o0y BiAPI3HAETLCS Ha

[ekan: y COCHM Kpumcbkoi Big 0,2 ao 1,2 r/m?, a
y cocHM 3Bm4aiiHoi Big 0,1 go 0,5 r/m2. MNokasHuK
NPUPOCTY 3ararnbHOi Macu NaroHiB 3a gekagy y
COCHU KpUMCbKOI 3pocTae Big 2,1 ao 8,8 r/m?, a
y cocHu 3BuyaiiHoi Big 0,8 go 3,5 r/m2. Mpwupict
XBOI COCHW KPUMCbKOT Ha 5,3 r/M? GinbLumi.

OTtpumaHi pesynbTaTu MOJetoBaHHA
OEMOHCTPYIOTb aKTUBHUI PICT Macu XBOI, Noyu-
Hatoun 3 | pekagn. 3 IV gekagun Bia3Hava-eTbCcs
3HWKEHHS YCiX nokasHukis. Mpy yomy, npupicTt
acuminduinHoro anapaTy COCHU Kpumcbkol 1V
Knacy BiKy BiAOyBaeTbCA IHTEHCUBHILIE HiX Yy
COCHM 3BUYaMHOI V Knacy Biky.
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BucHoBKw. PesynbTtaTtu po3paxyHkKiB
doTocmHTE3Y POCHNHHOIO NMOKpMBY 3a
MoaudikoBaHOO  MOAENn  CTOCOBHO 40

acuminduinHoro anapaty LWNnNbLKOBMX MpoBe-
AEHO 3 HaMMEHLUMMW KOPEryBaHHAMMW OaHUX.
CepegHsa 3a gekagy edektuBHa Temnepartypa
A9 0aHoro perioHy JocnifXeHHa 3MmiHloBanach
Big 3,3 no 12,2 °C. Cyma eeKTMBHUX Temne-
paTyp HapocTawuMm nigCymKoM 3a BereTa-
LiHMIA nepioa xBoi nigsuwysanack Big 36,3 go
517,5°C. CepenHa 3a [fgekafy iHTEHCUBHICTb
®AP Hag naroHom anga o6ox BMaax LLUNUNbKOBUX
amiHoBanace Big 0,25 po 0,33 kan/cm? XxB.
CepegHa 3a pekagy iHTeHcuBHicTb PAP B
naroHi B XBOI COCHM KPMMCbKOI CTaHOBMNa Big
0,12 po 0,5 kan/cm? XB., @ y COCHU 3BUYaNHOI
0,17 — 0,09 kan/cm? xB.

PeaynbTaTu po3paxyHKy nnowi, ¢oTo-
CUHTE3Y i NPUPOCTY XBOI LUNUIBLKOBUX Bigpi3HS-
toTbCs. [nowa XBOI COCHM KPUMCBKOI 3MiHI0-
eTbcs Big 2,3 O 5 MM?, @ COCHM 3BMYaNHOI Bifl
0,9 0o 2 MM? NPOTArOM MepLUNX LIEeCTU Aekaf.
PisHnus B nnowi  xBol  AOCHIAXYBaHUX
LUMNUNBKOBUX CTAHOBUTb 3 MM?. |HTEHCUBHICTb
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Temnepartypi i BONoOrocti rpyHty pnns o6ox
WwnunekoBux crtaHoeute 1,2 CO./amM? rog.
IHTEHCUBHICTE (POTOCMHTE3Y B MOSILOBUX YMO-
Bax Yy COCHW KPUMCBKOI 3pocTae npoTarom nep-
lwmnx Tpbox Aekan Big 0,1 go 0,3 CO2/am? roa., a
y cocHu 3BuyainHoi Big 0,1 go 0,2 CO2/am? rog.
NPOTArom nepLumx YOTUPBLOX aekan.
doTOCUHTE3 NaroHiB 3a Ao0y BiApI3HSAETLCA Ha
0,7 r/m?. 3picT gaHOro nokasHuka crocTepira-
€TbCA NPOTAroM NEepLUMX TPbOX AeKah: y COCHU
kpuMcbKkoi Big 0,2 oo 1,2 r/M?, a y COCHM
3BuyamHoi Big 0,1 mo 0,5 r/m?% [lokasHuk
NPUPOCTY 3aranbHOi Macu naroHiB 3a gekagy y
COCHU KpUMCbKOI 3pocTae Bia 2,1 go 8,8 r/m?, a
y cocHu 3BuYainHoi Big 0,8 no 3,5 r/m2. MpupicTt
XBOT COCHU KPUMCBKOT Ha 5,3 r/M?2 GinbLunii.

OTpumaHi pe3ynbTaT,  AEMOHCTPYIOTb
yCnilWwHy peanisadito  MeTu i [OUiNbHICTb
3aCTOCYBaHHSA 0aHOro MeToay Afs POo3paxyHKy
POTOCUHTE3Y LINWUMBKOBUX B YymoBax [liBOHS
YkpaiHn. [loganblii [OCRIMXKEHHS Yy  UbOMY
HanpsiIMKy nonsaratTb Y BUBYEHHI 3ariCHEHHSs
TEepuTopil gaHOro perioHy npuv MNporpecyBaHHi
rnob6anbHOro NoTenniHHS.

oTOCMHTE3Y NpPWU  ONTUMAarNbHUX YMOBax Mo

Cnucok nitepatypm

1. Cepeees I1. B.,.Komm'toTepHe MOAENOBaAHHA TEXHOJSOrNYHMX npoueciB nepepobkn KOPUCHUX KonarnwuH
(npaktunkym) / Ceprees I. B., bineubknin B. C. — Mapiynons: CxigHui BugaBHuuumn gim, 2016. — 119 c. 2.
KeemHuti P. H. Komm'toTepHe MofentoBaHHs cucTeM Ta npoueciB. Metoan obumcrneHb. YactmHa 1: HaBu.
nocibHuk / Ksethun P. H., Borau I. B., Boriko O.P. ; 3a 3ar. pea. P. H. KseTHoro. — BiHHuug : BHTY, 2013. —
191 c. 3. Kosupbosa O. B. Mogeni hoTocnHTE3y Ta KOMM'IOTEpPHA oujiHka cTaHy pocnuH / O. B. Kosupbosa //
KomntioTepHi 3acobu, mepexi Ta cuctemu. — 2010. — Ne 9. — C. 72-81. 4. [NpakTnkyM 3 CinbCbKOrocnoaapchKoi
MeTeoponorii: HaB4anbHuiA nocioHuk / A. M Monboeun, J1. FO. Boxko, B. M. CutoB, O. €. Apmonbcbka. —
Opeca, 2002. — 400 c. 5. lNonbosuti A. M. MogentoBaHHs rigpoMeTeopooriyHOro pexumy Ta NpOAYKTUBHOCTI
arpoekocuctem / A. M. MonboBu. — Opeca, 2013. — 430c. 6. [lpoekt opraHisauii i possuTtky [l
«LllopynnHcbke MiCOMUCNIMBCBKE  rOCNOAApCTBO»  XEPCOHCbKOrO 06MacHOro  ynpaeniHHA — MiCOBOrO i
MUCINMBCLKOro rocrnogapctea. — IpniHb: Ykpaepxnicnpoekt, 2011. — 192 ¢c. 7. Pobo4mnii NpoekT CTBOPEHHS
nicoBux KynbTyp Ha 3rapuwax LitopynuHeskoro nicHuutea AN «LopynuHebke NIMIM». — Xapkis, 2008. — 188 c.
8. HacTtaHoBM 3 BegeHHsA nicoBoro rocnogapcTtea B HmxHboaHinpoBcbknx nicax / HAI nicosoro rocnogapcraea
i arponicomeniopadii im. I'. M. Bucoubkoro. — XepcoH: XepcoHnic, 2001. 120 c.

lMonbosuii A.M., Ky3neyoea FO.0. Moawudikauis mopeni BnnuBy kniMaTM4yHuUx akTopiB Ha
¢hoTOCUHTE3 COCHM B yMOBax MiBAHA YKpaiHW. Y CTaTTi ONMCYETbLCA METon POo3paxyHKy (hOTOCUHTE3y
POCMIMHHOIO MOKpMBY Ta Woro Moaudikauis [o wnunbkoBux [liBaHa YkpaiHu. BusHauyeHo wMicue
MOAEMBaHHA, SK PYLUIAHOT CcUnnM po3BUTKY Hayku. HaBedeHo icHyoudi Mofeni po3paxyHKy (poTocuMHTesy.
MpooeMOHCTPOBaHO CKNadoBi MeTody po3paxyHKy (OOTOCMHTE3Y POCIMHHOIO MOKPMBY, PO3pobneHoro
MonboBum A. M. PosnucaHo aaHi, siki HeobxigHi ans peanisauii gaHoi mogeni. PosnucaHo moaudikauito
MeToZy QA0 LUMNUITbKOBUX, SIKi obpaHi 06’ekTOM [JocnigkeHHs. 3a npeameT OOCHigKeHHss obpaHOo XBOH
LUNWINBKOBMX, OCKINIbKM BOHA SABMSIETbCS MPOAYKTUBHMM acuMMINioYMMm anapatoM. [1pogeMOoHCTPOBaHO
po3paxyHkn AaHoi moaudikauii. 3pobneHo aHania oTpumMaHux pesynbraTtiB. 3po0MneHO BUCHOBOK LLIOAO
ycnilwHOCTI peanisauii Mmogndikauii MmetTogy po3paxyHKy pOTOCUHTE3Y POCIIMHHOIO MNOKPUBY A0 LUMUITbKOBUX.

CepegHs 3a oekagy eheKkTMBHaA Temnepartypa 4is AaHOro perioHy JoCnigpKeHHs 3miHloBanach Big 3,3 o
12,2°C. Cyma edeKkTMBHUX TemnepaTyp HapocTalyMMm MigCYMKOM 3a BereTauiiHuin nepiog  XBOi
nigeuwyBanachk Big 36,3 go 517,5 °C. CepenHs 3a gekany iHTeHcuBHicTb PAP Hag naroHom ans obox Buaax
LwnunbkoBmux 3miHtoBanach Big 0,25 o 0,33 kan/cm? xB. CepefHsi 3a gekafy iHTeHCMBHICTL PAP B naroHi B
XBOI COCHM KpuMcbKoi cTaHoBuna Big 0,12 go 0,5 kan/cm? xB., a y cocHu 3Bu4anHoi 0,17 — 0,09 kan/cm? xB.
PesynbTatn pospaxyHKy nnowli, ooTOCUHTE3Y i NPUPOCTY XBOI LUMUIBKOBMX BigpisHAOTECA. nowa xBoi
COCHM KPUMCBKOI 3MiHIOETLCS Bif 2,3 0o 5 MM2, a cocHM 3BuYanHoi Big 0,9 4O 2 MM? NPOTSrom NepLumx WecTu
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Aekan. PisHnus B nnoLLi XBoi 4OCNIAKYBaHMUX LUNUIbKOBMX CTAHOBUTb 3 MM?. IHTEHCUBHICTb (DOTOCUHTE3Y Npw
onTMManbHUX YMOBaxX Mo TemnepaTypi i BONorocTi I'pyHTY Ans o6ox wnunbkoBux ctaHoeuTb 1,2 CO2/am? roa,.
[HTEHCMBHICTb POTOCUHTE3Y B NOSIBOBMX YMOBAX Y COCHM KPUMCBLKOI 3pOCTa€ NpOTArom nepLumnx Tpbox Aekas
Big 0,1 go 0,3 CO2/gm? roa., a y cocHu 3Bu4aliHoi Big 0,1 go 0,2 CO2/am?2 rog. NpoTAromM NepLUMX YoTUPbOX
aekan. ®otocuHTes naroHiB 3a Aoby BiapisHseTbest Ha 0,7 r/M2. 3picT AaHOro nokasHuMka CrnocTepiraeTbes
NPOTSAroM MepLUMX TPbOX AeKafd: Y COCHU kpumcbkoi Big 0,2 ao 1,2 r/m2, a y cocHu 3BuyanHoi Big 0,1 go 0,5
r/m2. TlokasHMK NPMPOCTY 3aranbHOi MacK NaroHiB 3a gekagy y COCHM KpUMCbKoi 3pocTae Big 2,1 oo 8,8 r/m2, a
y cocHM 3Bu4aiiHoi Big 0,8 o 3,5 r/m2. MNpupicT XBOT COCHU KPUMCbKOT Ha 5,3 /M2 BinbLUniA.

Knoyoesi crioga: hOTOCUHTES, MOAenb, METEOPOSOriYHi YMOBHU, NiC, COCHa KPUMCbKa, COCHa 3BMYanHa
nieaeHb YkpaiHu,

Polevoy A.M., Kuznetsova Yu.O. Modification of The model of Influence of climatic factors on
photosynthesis in the conditions of the south of Ukraine. The article describes the method of calculation
of plant vegetation photosynthesis and its modification to the spikes in the South of Ukraine. The object of the
study is the Tsyurupinsk forest-hunting farm, which is located in the Kherson region, on the Nizhnedneprovsky
sands. Atrtificial forest in the Steppe zone of Ukraine is of interest as a factor influencing the climate of this
area. The subject of the study is pine needles, which is dominant. The place of simulation is determined as
the driving force behind the development of science. The existing modeling methods that are most often used
in practice are described. Existing models of calculation of photosynthesis are presented and the second is
specified considered what are the models based and what results can be obtained for their use. Component
of the method of calculation of vegetation photosynthesis, developed by Polevoy A. M, is demonstrated. The
proposed method is implemented in Fortran language using standard agrometeorological information. The
data can be used both for a single station and average characteristics for areas, regions and soil - climatic
zones. The blocks of data necessary to calculate the intensity of photosynthesis are shown. The data
necessary for the implementation of this model is drawn up. The modification of the method to the studs,
which were chosen as the object of research, is described. For the subject of research, the pinholes of studs
are chosen, because it is a productive assimilation apparatus. The calculations of this modification are shown
in the form of tables. They allow us to see the influencing agrometeorological factors and the area, growth,
photosynthesis of the research subject. The results of the simulation are presented separately for the Crimean
pine and for the common pine.

The average of the decade's effective temperature for this region of the study varied from 3,3 to 12,2 °C.
The sum of effective temperatures with an increasing amount during the growing season of the needle
increased from 36,3 to 517,5 °C. The average per decade intensity of the FAR over the shoots for both types
of hairpins varied from 0,25 to 0,33 cal/cm? min. For the decade, the intensity of the FAR in the shoots of the
Crimean pine needles was from 0,12 to 0,5 cal/cm?, while in the pine usual 0,17-0,09 cal/cm? min. The results
of the calculation of the area, photosynthesis and growth of the needle pin are different. The area of the
Crimean pine needles varies from 2,3 to 5 mm?, and the pine is usual from 0,9 to 2 mm?2 during the first six
decades. The difference in the area of the needles of the studied studs is 3 mm2. The intensity of
photosynthesis under optimal conditions on the temperature and humidity of the soil for both studs is 1,2
CO2/dm? h. The intensity of photosynthesis in the field conditions in the Crimean pine grows during the first
three decades from 0,1 to 0,3 CO2/dm: h., and in the pine common from 0,1 to 0,2 CO2/dm? h. during the first
four decades. Photosynthesis of shoots per day differs by 0,7 g/m2. The height of this indicator is observed
during the first three decades: in the Crimean pine from 0,2 to 1,2 g/m?, and in the pine common from 0,1 to
0,5 g/m2. The indicator of the growth of the total mass of shoots for a decade in the Crimean pine increases
from 2,1 to 8,8 g/m?, and in the pine usual from 0,8 to 3,5 g/m?2. The growth of the Crimean pine needles is 5,3
g/m? larger.

An analysis is made of the results obtained in the modification of the model for the calculation of
photosynthesis. A conclusion is made on the success of the modification of the method for calculating
vegetation photosynthesis to the hairpin.

Keywords: photosynthesis, model, meteorological conditions, forest, Crimean pine, common pine.

lMoneeoii A. H. , Ky3Heyoea A. FO. Mogudukauna moaenu BNUSIHUS KNMMaTUYeCcKkux (PpakTopoB Ha
coToCcUHTE3 COCHbI B ycrnoBusiX tora YKpauHbl. B ctatbe onucbiBaeTcss MeTod pacdeta poTocuHTesa
pacTUTENbHOrO MOKPOBA WM €ro Moaudukauuss K XBOWHbIM Ha HOre YkpauHbl. OnpegeneHo MecTo
MOOENNPOBaHUS, KaK OBWXYLLEA CUMbl pasBUTUS Hayku. [peactaBneHo cyllecTBylOLME MOZeNM pacyeTa
doTocuHTesa. [poAeMOHCTPUPOBAHO COCTaBnsOWME MOAenu pacyeTa (OTOCUHTE3a pPacTUTENBbHOro
nokpoea, paspabotaHHon [loneBbiM A. H. PacnucaHo fgaHHble, KOTOpble HeoOXoaumbl AN peanvsauuu
OaHHon Mopgenu. PacnvcaHo Moaudukauuio MeToga K COCHOBbLIM, KOTOpble SBMSIOTCA OOBLEKTOM
nuccnegoBaHus. 3a npegMeT  uccnegoBaHusi M3GpaHO XBOK  COCHOBBLIX, MOCKOMbKY OHa  sIBNsSeTcs
NPOAYKTUBHBLIM aCCUMUISILMOHHLIM annapatoM. [NpoAeMOHCTPUPOBaHbLI pacyeTbl AaHHOW Moamndukaumm
CpenaH aHanu3 nony4veHHbIXx pesynbTatoB. CaenaH BbIBO4 OTHOCUMTENbHO YCMELIHOCTW peanv3auuu
mMoaundmkaumm metoga pacyeTa 0oTOCUHTE3a PACTUTENBHOIO NOKPOBA MPUMEHUTENBHO K XBOWHbIM.

CpepnHsist 3a gekaay adpekTMBHas TemnepaTypa AN AHHOIO perMoHa UccnenoBaHusi M3MeHsinacb oT
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3,3 0o 12,2 °C. Cymma appeKkTnBHbIX TemnepaTyp HapacTalLlMM UTOroOM 3a BereTalMOHHbIA Nepuon XBou
noBbiwanack ot 36,3 go 517,5 °C. CpeaHsist 3a gekaagy vHTeHcuBHocTb PAP Hag noberom gnst obomx Buaos
XBOWMHbIX MeHsinack oT 0,25 go 0,33 kan/cm? muH. CpeaHsis 3a aekagy uHTeHcuBHocTb PAP B nobere B xBoe
COCHbI KpbiMckol coctaensina ot 0,12 go 0,5 kan/cmM2 MUH., a y cocHbl 0bbikHOBEHHON 0,17 - 0,09 kan/cm?
MUH. PesynbraTthl pacdeTa nnowaaw, OTOCMHTE3a W MpupocTta XxBou Ans obovx BWOOB COCHOBbIX
oTnuyatotcs. MNnoLagb XBou COCHbI KpbIMCKOM MeHsieTcsl oT 2,3 A0 5 Mm2, a cocHbl 06blkHOBEHHON oT 0,9 Oo
2 MM? B TeYeHMe MepBbIX LWeCTN Aekad. PasHuua B nnowagn XBou UccrneayemblX XBOWMHbIX cocTaBnsieT 3
MM2. IHTEHCUBHOCTbL (hOTOCMHTE3A MPU ONTUMAarnbHLIX YCIIOBUSIX MO TemrepaType W BraXXHOCTW NOYBbl AN
ob6eunx xBomnHbIX coctaBnseT 1,2 CO2/gm? 4. VIHTEHCUBHOCTb (POTOCMHTE3a B MOJIEBbLIX YCMOBUSX Y COCHbI
KpbIMCKOW BO3pacTaeT B TedeHue nepsbix Tpex gekag ot 0,1 go 0,3 CO2/gmM? 4., a y cOCHbl OOLIKHOBEHHOW OT
0,1 po 0,2 CO2/gm? 4 B TeyeHne NepBbiX YeTblpex Aekan. PoTocMHTE3 NoberoB B CyTkM oTnunyaeTtcs Ha 0,7
r/m2. PocT gaHHOro rnokasatensi HabntogaeTtcs B TedeHMe NepBbiX TpeX Aekan: Y COCHbI kpbiMckon ot 0,2 oo
1,2 r/M?, a y cocHbl obbikHoBeHHOW oT 0,1 go 0,5 r/m2. MokasaTenb npupocTa obuer Maccol noberos 3a
AeKkafy y COCHbl KpbIMckol BospactaeT oT 2,1 oo 8,8 r/mM2, a y cocHbl obblkHoBeHHoN oT 0,8 oo 3,5 r/m2.

MpupoCT XBOM COCHBI KpbIMCKOW Ha 5,3 /M2 6onbLue

Knroyeesbie crnoea: (*)OTOCI/IHTe3, Moaenb, MeTeoporiorndyeckne ycnoeud, nec, CoCHa KpbIMCKasd, COCHa

0OLIKHOBEHHas!, tor praI/IHbI.
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AHANI3 YACOBOI'O PO3noaiy KibKOCTI BUNAAKIB rPO3 HA AEPOAPOMI OOECA

Kntouyosi crioga: rpo3oBa aKTUBHICTb, KifbKiCTb BUNAAKIB, CE30HHWIA pO3nogin

MocTtaHoBka npobnemu. [po3a -— ue
aTMocdepHe aBuLLe, WO BUABMASETLCSA Y BUIMS-
Ai enekTpUYHNX po3psAfiB B KynyacTo-O4OLOBUX
XxMapax — 6nuckaBok. 3assBuyan OGnmMcKaBKu
BUHUKAIOTb MK MOBEPXHAMW 3emni | xmMap. lHoaj
eeKTPUYHI cnanaxum MoXxyTb NPOXoauTwn Bcepe-
AnHi xmapn [1-4]. OpgHovacHo Ha 3ewmni gie
OnM3bko NIBTOPU TUCSAMI rpo3, cepenHs iHTEH-
CMBHICTb po3psaiB OUiHIOETLCA sk 46 GrnMckaBok
Ha cekyHay. o noBepxHi NnaHeTy rpo3n po3no-
AinsaTbcs HepiBHOMIpHO. Hag okeaHom rpos
crnocTepiraetbCa NpubnMsHO B AecATb pasis
MEHLLE, HiXXK HaZ KOHTUHEeHTaMW. Y TponiyHin Ta
cybTponiyHin 3oHi (Big 30° NiBHIYHOT WMPOTU A0
30° niBoeHHOI WKMPOTKN) 30cepemxeHo Bnmn3bko
78 % BCix po3pagis 6nuckaBok. Makcumym
rpO30BOI aKTMBHOCTI Npunagae Ha LieHTpanbHy
AdpuKy. IHTEHCMBHICTb rpO3 CRigye 3a COHUEM:
MakCMMyM rpo3 crocTepiraeTbcs  BRITKYy (Y
cepefHix LwwwupoTax) i roguHu nicns nonyaHs.
MiHiMym 3apeecTpoBaHWX rpo3 npunagae Ha
yac nepen cxofoMm coHus [5]. 'po3n B YkpaiHi
MOCTINHO TPanNnsATLCA HaBiTb Y 3UMOBI MicAL,.
OcobnmBo Hebeane4yHi BOHM B CTEMOBIiA 30Hi,
yaapu 6rMckaBoK BpaxarTb yce, Lo XO4Y TPOXu
nigHiMaeTbCs Hag Tpasok abo yarapHukom [6].
brivckaBka — eneKkTpUYHUIA PO3PSA MK Xmapa-
MM abo Mix Xxmapot i 3emnetn. Y npoueci
YTBOpPEHHs onagiB Yy xmapi BiabyBaeTbcs

enekTpusauis kpanenb abo NboAAHNX YaCTUHOK.
BHacnigok curnbHUX BUCXIOHWX MOTOKIB MOBITPS
B XMapi yTBOPKOWTbLCHA BigOKpeMIieHi obnacrTi,
3apsaoKeHi  pisHommMeHHUMM  3apsgamn.  Konn
HaMNpPY>XeHICTb ENeKTPUYHOro nons y xmapi abo
MK HVKHBOI 3apsiIpKeHOK obnacTio i 3emrieto
pocsdrae npobilHOro 3Ha4YeHHsi, BUHUKAE Onuc-
kaBka. [lpu Takiin norogi, BUMHMKAKOTb FPO3OBI
XMapu. Ak npaeuno, Uus nogist CynpoBOAKYETbCA
rPOMOM, 31IMBOIO, FPaAOM i CUITbHUM BITPOM.

Bucoka ryctMHa HaceneHux MyHKTIB Ta
arponpoMmncrioBux OO’eKTiB Ha NiBAOHI YKpaiHu,
IHTEHCUBHICTb MOBITPAHUX MNepeBe3eHb Yy MiX-
HapogHoMy aeponopTy Opeca Ta OyayBaHHA
BMCOTHMX CMNOPYA BMMarae nigBULLEHHA yBaru
00 nonepemkeHHa pYWHIBHUX HacnigkiB CTUXin-
HUX rigpomeTeoponorivyHnx seuw, (CIr'A). OgHu-
MU 3 HanHebes3nevHiwmnx CIr'A gna Xuttepians-
HOCTi CycCnifibCTBa € Pi3HOMAaHITHI KOHBEKTUBHI
sIBULLA, TOOTO 3NnuBKM, rpo3u, rpad, LWKBanu Ta
cMepyi. BoHM cyTTEBO BNNUBAKTb Ha XUTTSH,
3[10pOB's i rocnofapCbKy akTUBHICTb MHOOUHU.
Hanpuknag, nopaska nwogen,  nitanbHUX
anapatiB 6nuckaBkamn, nepewkogn pagio-
3B'A3Ky, nepeboi B enekTpornocTadaHHi — OCb
Janeko He nMOBHMA nNepenik HeraTuBHUX
YMHHWKIB, MOB'A3aHMX 3 rPO3aMu.

MeToo po6oTK cTano BMBYEHHS FPO30BOI
AisnbHocTi Ha aepogpomi Ogeca 3a 2013-2017
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