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YOK631.4:630%2:630*44 (47 7.41/.42)
MATEMATUYHA MOLENDb riagPo®I3M4YHUX NMPOLIECIB B
MNcoBUX bOJIOTHUX EKOLEEHO3AX XXUTOMUPCBKOI'O MNMOJICCHA
KaHAuAaaT cinbCbKorocnogapcbKuUxX Hayk, AoueHT, JleBueHko B. b.
BUKIagad BULLOI KaTeropil, BUKnagai-metoamct, PomaHiok A. A.

XKntoMmpcekuin arpoTexHiyHnmn konegx, Ykpaida, M. 2Kutomup

Kopucmytoyucb  pesynbmamamu  2i0posio2i4HHO20 MOHIMOopUHay
b6onomHux ekocucmem XXumomupcbkozo [loniccs, npoaHanizoeaHo ma
rnpogedeHo MmamemamuyHe MOOEert08aHHS  OCHOBHUX  2i0pOoghi3u4yHUX
npouyecie 8 Jico-6o1omHUX ekKosiociYHUx cucmemax. [lpu rnpoeeOeHHiI
docnidxeHb Mo sus4eHHK 6oriomHux nicogux edamornie murny Cs, Bs, Ds 3a
OCHo8Y bpasnucek eKkcriepemMeHmaribHi MemoOuKu 8U3HAYEHHS
2i0poduHami4HO20 pexumy 8 borilomax, W0 Ha CbO200HIWHIU OeHb Y 38’53Ky
3i 3MiHOWO 8orio2o3abesrniedyeHHs1 nicosux edamorie € Had3eu4yalHo
akmyarnbHum. [JogedeHo, wo sicosi 6osiomHi ekocucmemu, ocobsiueo mi, sKi

cpopmosaHi 8 nicogux edamonax C 45 D 45 xapakmepu3yrombscsi documes
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8UCOKOI OuHamiyHicmio. Llet chakmop 8 c8oro yepay eriueae sk Ha cmyriiHb
ix 06800HeHOCMI, MmakK i Ha 30amHicmb ympumyeamu eosioay. ['idpoOuHamika
b6ornomHux edamonie XXumomupcbkoz2o [loniccsi nonszae y @opMy8aHHi
ocobniusux 2idpocmamuyHuUX ymMos, rpu SKUX 6Ci (bi3u4yHi mina, fKi 8 HUX
nomparnisiome 3Haxo0siImbCs 8 Harlig3aHypeHoMy cmaHi. Tomy 6inbwicmp
lMonicekux nicogux 6onim, cgopmogaHux e munax nicy Bs, Cs, Ds, €
peayrnsamopamu ridrpyHmoe8o20 CMmMoKy Ha 800036ipHuUX rnowax i 8 Ceoto
yepay 06yMo8sIMb XUBIEHHS Marnux pidyok XKumomupcskoi obrnacmi.

Knrouosi croea: mopgh’sHUkuU, eepxosi 6orioma, eidpoghisuka, @i3uko-
Mamemamu4Ha Modoesib, HU3UHHI 6orioma, esmopghHe 6osiomo, sepxosul
mopa, criiasuHa, mopgopo3pobka, eHep2036epexeHHs,
pecypco3bepexeHHs.
V. Levchenko, Ph. D. Candidate of Agricultural Sciences, Associate
Professor; A. Romanyuk, teacher of higher category, teacher-methodologist,
Mathematical model of hydrophysical processes in forest ecocenosis
Zhytomir polish / Zhytomyr Agrotechnical College, Ukraine, Zhytomyr

Using the results of hydrological monitoring of the bog ecosystems of
Zhytomyr Polissya, the mathematical modeling of the main hydrophysical
processes in forest-bog ecological systems was analyzed and carried out. In
conducting studies on the study of swamp forest feeds of the type Cs, Bs, Ds,
the first tested methods for determining the hydrodynamic regime in swamps
were taken as the basis, which today is very relevant due to the change in the
moisture supply of forest edible species. It is proved that forest marsh
ecosystems, especially those formed in forest edapops C 45 D 45 are
characterized by a rather high hydrostatic dynamism. This factor, in turn,
affects both the degree of their wateriness and the ability to retain moisture.
The hydrodynamics of the marsh edomoles of Zhytomyr Polissya consists in
the formation of special hydrostatic conditions in which all the physical bodies

that fall into them are in a semi-immersed state. Therefore, most of the
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Polissya forest swamps formed in forest types Bs, Cs, Ds are regulators of
subsoil drainage in catchment areas and in turn determine the supply of small
rivers of Zhytomyr region.

Key words: peat bogs, mountain bogs, hydrophysics, physico-
mathematical model, lowland swamps, eutrophic bog, peat peat, alloy, peat

development, energy conservation, resource conservation.

BcTyn. bonota >Xutomumpcbkoro Noniccs - e CTinki eKonoridHi cuctemu.
Ix cTinkictb 3abe3neyyeTbCA  CKNAAHICTIO Ta  3HA4YHOK  KiNbKICTHO
B3aEMOMNOB’A3aHNX JIICOBUX KOMMOHEHTIB i 6ioforiyHMx B3aeMO3B'A3KIB.
bonotHi apeanun Xwutomupcekoro [lonicca Baxnuei He nuwe Ons
NpencTaBHMKIB oriopun Ta dpayHU LbOro perioHy, 3okpema: 3BipiB i ntaxis, pub
i KOMax, pPOCnuH, rpnbiB Ta NULWAaNMHWUKIB, BOHW BigirpatTb MNepLlioyeprosy
poSfib ANA TUX, XTO 34iNCHIOE nuLle YaCTUHY CBOro XuTtsa Ha 6bonotax. Y
BbonoTax rHi3gaTbCs i rogyoTbca barato nTaxie: TeTepeBa, rnyxapi, padumnku,
Bina kypinka, KOpMOBOK Ba30t0 ANS AKMUX € Arogn Ha TOpOBULLLAX.

3aranbHa nocCTaHOBKa npob6nemu i il 3B’A30K 3 BaXMBUMU
HayKOBMMM ab0 NpakTUYHUMUN 3aBAAHHAMMU. 3aKOHU NPMPOaM NPU3BOAATL
A0 popmMyBaHHA MEBHOro MOPSAKY 3 MepBiCHOro xaocy i NOTiM MPOXOAUTb
npouec cuctemaTuaadii i po3BUTKY NPUPOLAHUX CTPYKTYP. YK iCHye 3aranbHuUn
nigxig 0O onucy OWHaMIYHMX KOSMEKTUBHUX sBULL B 6HaraTOKOMMOHEHTHUX
cuctemax, WO BOMOA4IKTbL BACTUBICTIO caMoopraHisauii? Yu moxnuee
noganblle BAOOCKOHANEHHA | yCKnagHEHHs CcdOpMOBaHOI  MPUPOLHOI
CTPYKTYpU? KpiM TEOPETUYHOro iHTepecy, BUBYEHHS (DiI3UYHUX NpOLEeCiB, WO
BinbyeatoTbcs B 60MOTHUX ekoueHo3ax >Xutomupcbkoro [losniccs, Benuke
NPakTUYyHEe 3HaA4YeHHA Mae OocnimKeHHA rigpodpisanyHUX npouecis, LWO
npoxoaaTb B BONOTHUX eKocucTemMax nig vyac noTpannsaHHsS Ha 1X NOBEPXHIO
di3ndHMx Tin. ToMy € HeoOXigHICTb OOChIoKEHHA Ta rnmnbokoi aeTanbHol

OUiIHKM 3 TOYKW 30pYy rgpodi3nkm Ta NpukrnagHnx mateMmaTuyHnxX gocrigxeHb
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BHYTPILWHIX npoueciB 60noTHMX ekocuctem Kutomumpcbkoro [lonicca. B
noganblIoMy Le AacTb MOXMAMBICTb Binblw getanbHO BUBYUTU BIIaCTUBOCTI
pignH B nicoBux 60n0THMX ekocuctemax Tuny Bs, Cs, Ds, a TakoX BUBYUTH
ocobnmnBocCTi TpsicoBUHHMX 6oniT XXutommnpcekoro Monicca.

AHaniz ocTtaHHiX AgocnigkKeHb i nybnikauin, B SAAKMX po3noyaTo
BUpPiWLEeHHA AaHoi npobnemu i Ha fAKi cnupaeTbca aBTop. [OCnioKeHHSN
BONOTHMX TPSACOBUHHMX OBO’ekTiB nNpoBoaunm B ymoBax 16, 24 Ta 56
kBaptanie ypouuwa Bwucoka [y Ta [nnMbodok, 4ki agMmiHiCTpaTMBHO
BigHocATbCA A0  [epxaBHOro nignpuemcrBa  3apidaHCbke  nicoBe
rocnogapcTtBo. TpsicoBuHa cama no cobi Mae OocuTb UikaBi rigpodoisdnyHi
ocobnusocTi. BoHa no-pisHOMy pearye Ha Bce, L0 NoTpannse B Hel, 30Kpema
XuBI i HeXMBi 06'ekTn, ane He 3aHyploe HexXmBi Gi3nyHi Tina [3, ¢.12-16]. La
BNACTMBICTb TPACOBUHM 3 TOYKM 30pYy MaTeMaTUYHOro MoAesitoBaHHSA
3acnyroBye Ha ocobnuBy yBary i LUiKaBUTb Hac B nepwy u4epry. 3
riapodisnyHOT TOUKN 30pYy TPSICOBUHY, MOXHA BBaXkaTu pigunHoto [1, c.12-24],
a TOMy Ha BCi (pisanyHi Tina, Wo noTpanunn B Hel MOBUHHA 4iATU apXxnmenosa
cuna [8, ¢.36-78, 10, c.24-89]. Ue AaincHo Tak, i npegMeTn, HaBiTb BENUKOI
FYCTUHU, 9Ka HabaraTo nepeBULLYE LLINbHICTb JTIOACBKOro Tina B TPSACOBUHI He
TOHYTb. Arne BapTO NOTpanuTuM B TPACOBUHY XXMBOMY OpraHiaMy, Hanpuknag
NoaNHI abo iHLWIN XKUBIN ICTOTI — BOHM Bigpa3y NOYMHAKOTbL 3aHyproBaTUCH [3,
c.26-34, 11, c.45-67]. llpn Taknx ymoBax, BOHWU LINKOM TMOPUHYTb Y
TPSICOBMHY, XO4a rycTMHa IX Tina HabaraTto MeHLWa iHWuX MNpUPOLHNX
Qi3nyHmx TN [3, €.34-55]. ToM nocTae UINKOM NOriYHe MUTaHHA, - YoMy
TPACOBMHA MNOBOOMUTLCHA HACTINIbKA  HecnofiBaHMM 4YMHOM | SK BOHa
3abesnevye rigpogmMHamiyHe NOrMMHAHHA XUBUX | HEXNBUX PISUYHNX OB'EKTIB
[2, ¢.23-46, 9, c.54-68, 10, c.23-46]. LLlo6 BignoBiCTM Ha Ui NUTaAHHS, HaM
AoBefeTbCA OOKMadHille BUBYUTU Tiapogi3anyHi BfacTUBOCTI TPACOBUHHUX
panoHiB Xutomumpcbkoro [loniccsa. HeobxigHo Big3HauuMTH, WO came

TNyMayeHHs TEPMIHY «TPACOBMHA» OMUCYE HEMITKUA TigpodoisandHum 06'ekT
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0e3 BCTaHOBMNEHOT MaTeMaTUYHOT CKNaaoBol.

dopmMyrnioBaHHA MeTU CTaTTi i 3aBAaHb. MeTolo gocnigxeHb 6yno
BUBYEHHA TiApOdi3andHMUX NpoueciB B TPACOBUMHHUX TOP(oBUX OGOMOTHUX
ekocuctemax >Xutomupcbkoro [lloniccs, a TakoX POCIINHHICTb eBTPOJIHUX
BoniT, MmoaentoBaHHSA rigpodi3nyHUX Ta (isnko-maTemMaTU4yHNX NpoLecis, WO
npoxoasaTb B BONOTHMX ekocucTeMmax. byno npoaHanisoBaHo reHe3nc 6onit B
nicosux ekocuctem >Kutommpcokoro losicea [5, ¢.47-78, 8, ¢.45-68].

3aBOaHHAMM JocnigpkeHb Oyno npoaHanisyBatu reHe3uc YTBOPEHHS
eBTPOOHUX 60T XXUTOMUPLLUNHM Ta BU3HAYUTU (Di3UKO-OAUHAMIYHI npoLecu
AKi B HWUX BiabyBalOTbCHA, OXapakTepu3yBaTW POCAUMHHWUA CKNag, PO3KpUTU
rigpoguvHamivHi npouecun, B ymoBax 60MOTHUX ekocuctem YKUTOMUPCBHKOro
[Monicca, a TakoX [OaTu NpPakTUYHI  pekoMeHaauil Wwoao pauioHanbHOro
BUKOPUCTAHHSA 6OMOTHUX ekocuctemM B ymoBax KXutommupcbkoro Nonicea. Onsa
npoBedeHHA  OOcCrifKeHb MO  BMBYEHHO  OOSIOTHUX  E€KOCUCTEM
Xutommpcekoro lNonicca Hamn 6yno 3aknageHo m'saTb NPoOGHMX nnow, B
ymoBax 60n0THMX nicoBux egaTonis [epxaBHoro nignpuemcrea 3apidaHcbke
nicoBe rocnogapctBo, Ta NPoOHi NnoLwi B ymoBax 22, 23 nicoBMx KBapTanis
ypounwia Bucoka lMiyv. MNpoBeaeHHs obnikiB 3aincHIOBaNM no npoknageHunx
MapLipyTax nepecyBaHHs B ymoBax 3abonodeHoi micuesocTi [8, ¢.37-87].
Ana npoBedeHHs o06OMiKiB BUKOPUCTOBYBanuM iHHOBAUiNHY MeTOOMUKY
oOCTexXeHHs npobHux nnow, nicoBux MacueiB [6, €.38-69]. BusHadeHHs
CTyneHs 3abONoYeHHs TepuTopil NOBOAWUNM 3riAHO TOPOMETPUYHOI LUKanu
BU3HA4YEeHHS OONMOTHMX ekocuctem [7, ¢.66-89]. Knacudgikauito ©0NMOTHUX
€KOCUCTEM BM3Hayanu 3a pocnuHamum-iHaukatopamu [3, ¢.86-92, 6, c.45-67].

Buknaa ocHoBHOro wmartepiany ctatTi. Ha CbOrogHiwHin geHb B
NpaKTUYHIA JicoBin Tenbmatonorii Bigomo 6Ginbwe 40 BuaiB 6onit, ToMy
di3n4Hi BNacTMBOCTI DONOTHUX JICOBUX edaToniB BapitolTh B OYXKe LLUMPOKNX
MeXax, | HaBeLeHI HWKYe 4uCenbHi 3HadeHHd cnig posrnagatm Sk

HabnwxeHi. NMepengeMo 00 po3rnsgy TUX UiIsUHHUX BRAacTMBOCTEN IICOBOI

17



XXYPHAI HAYKOBUI Ornap Ne 6(59), 2019

TPACOBUHU, AKi BigirpatoTb BuUpiWanbHy isnyHy Ta rigpognHamiyHy ponb B
ymoBax 6onoTHux rnicoBux epatonis. lNMovyHemMO 3i wWinbHOCTI. AK BigoOMO,
LWINBbHICTIO Ha3MBa€ETbCA Maca oguHuui 0b6'eMy pevyoBUMHWM | came Big Hel
3anexuTb BefnYnMHa apXMMedoBOl CUMK, WO Ai€ Ha 3aHypeHe B pigvHy
gisanyHe TiNno [4, c.56-68]. ApxumegoBa cuna crnpsiMoBaHa BepTUKanbHO
Bropy i ii 3Ha4eHHsA MOXKHa 3HanTK 3a POPMYIOLO:

Pa ~ Pg-V; [4, c. 63]

Ae: p - WiNbHICTb PiAnHKU; g- NPUCKOPEHHA CUn TSXiHHS; V - ob'em Tiel
YacTUHWU Tina, ska 3aHypeHa B piauHy. LWinbHOCTI pisHMX BUAIB BONOTHUX
rpyHTIB B ymMOBax ypouuiua Bucoka Miy konueawoTbea B mexax 1,2-2,6 r/cm®,
Cnig 3BepHyTM yBary Ha Te, WO LWiMbHICTb TPACOBUHKM OBinblua LWinbHOCTI
BOOM i MpWN O4HAKOBOMY CTYNeHi 3aHYpEHHs, TPACOBMHaA Byae BULITOBXYBATH
Tino 3 6inbwo cuno, HK Boga. HacTynHa BaxnuBa XapakTepucTuka
BONMOTHUX TPYHTIB fKa MNPOCTEXYETbCA B ymoBax 24 kesapTtany 6 Buginy
BULLIe3ragaHoro ypouuwa - Lue nunkictb, TOBTO 34aTHICTb FPYHTY Yy BOSIOromMy
CTaHi npununat A0 NOBEepXHi (IisnYHUX Tin, WO BBOAATLCA B HbOrO,
Hanpuknag pobo4nx YacTUH rPYHTOOOPOBHMX 3HaPSAb, KOMNIC MalnH i T. 4.
Lle npununaHHa BUKITMKAETLCA TaK 3BaHUMW aaresiiHuMu cunamm - cunamu
B3aEMHOIO TSXKIHHA MOJSIEKYNn Ha OOTUYHMX noBepxHax [8, ¢€.45-67].
[MpoABNAETLCA NUMKICTL TOAI, KOMW 34EnSIEHHS MK FPYHTOBUMMU YaCTUHKaMM
CTae MeHLle TOoro, ke BMHUKAE MK FPYHTOM i AOTUYHUMU 3 He Pi3NYHUMU
Tinamn. HeobxigHO 3a3HayMTW, WO JUNKICTb € XapaKTEePUCTUKOK came
'PYHTIB, @ HE KOHTaKTy Yy CXeMi «TpyHT - npegmeT», TOMY JUMKICTb He
3anexuTb Big marepiany, SKMA BBOAUTLCHA B TFPYHT, SAKWO 3BUYAWHO TPYHT
B3arani npununae [0 AOoChig4XKyBaHOro 3paska. JIMnKicTb MNpUMHATO
BUMIpIOBaTU 3yCUNNAM B rpam/cM?, MNOTPiBHUM AONs BiOpuBY Bid FPYHTY
npeamMeTy, SAKUA 3HaxoauTbCA Ha Woro nosepxHi [8, ¢.48-58]. Jlunkictb
nicoBUX TFPYHTIB 3anexuTb Bif4 X BOMOrOCTi Ta cKnagy - Hanpuknag, npw

NiOBULLEHHI BMICTY conen HaTpito, JNunkicTe 36inblyetbcsa.  JIUMnkicTb
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rPAHUYHO TMUMKUX [PYHTIB CTAHOBMTbL npubnusHo 80 rpam-cun/cm?, ane
3a3BuM4an BOHa Mae 3HaAYeHHS B Kifnbka pasiB MeHLle - TakK, 4na CUPOoro nicky
3HaveHHs nwunkocTi 0,5 rpam-cun/cm?. He cnig nnytat nUnkictb 3
NOBEPXHEBUM HATArOM - L€ Pi3Hi BESIMYUHU, WO MalTb PI3HUN i3UYHUI
3MICT | pi3HY pO3MipHiCTb. 3BMYAMHO, BOHM MOB'A3aHi MK cobot, ane
3arnnbntoBaTnCsa B Le NUTaHHS 0CcOBfIMBO HE BapTO, OCKINbKX MOBEPXHEBUN
HaTAr Bigirpae B OOMOTHUX TiAPOdI3NYHUX npouecax many posnb. [incHo,
NOBEPXHEBUN HATAr TPACOBMHW B YyMOBax JlicOBUX OOMOTHUX €EKOCUCTEM
ypounwia Bucoka [Miy HeHabaraTo Bigpi3HSAETLCA Bif MOBEPXHEBOrO HaTAry
BOOW, | HEeBaXKO nigpaxyBaTu, WO 3YMOBJSIEHI HUMM CUNU BUABIAKOTLCA
6nusbkumn oo 7-10 rpam-cun/cm?. Lle 3HayHO MeHLue iHWKUX Cur, 30Kpema
Baru i cunun Apximeaa, LWo AiloTb Ha gidnyHe TiNo AKe 3aHypeHe B TPACOBUHY,
TOMY MOBEPXHEBUM HATAr MW Hagasi BpaxoByBaT He Bygemo. 3anuwmnocsd
PO3IMAHYTU LWe OOHY XapaKTepUCTUKY BONOTHUX NICOBUX FPYHTIB - B'A3KICTb.
Lla BnactueicTb 0Oyge BigirpaBatm BaxnvMBy pofib B nogasbLunx
pocnigkeHHax. Lo Take B'askictb? [MOMICTUMO TOHKMIA LWap PIAUHKU MiX
ABOMa napanenbHUMU NIIOCKUMU MacTuHamMn, po3TallOBaHMMM Ha BiACTaHi
[+ OpgHYy Big OAHOI. AKWO A0 BepXHbOl NIacTUHW MPUKNacTu cuny B
AOTMYHOMY HanpsiMKy, TO BOHaA [MOYHE pyxaTUCa BIQHOCHO HEPyXoMol

HWKHbOT NoBepXxHi. Lia cuTyauis 3o6paxeHa Ha pUCyHKy 1.
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Puc. 1. BuaHa4yeHHs1 B’A3KO3Ti piAUHU MiXK ABOMA AOTUYHUMMU
nnacTuHamm
Mig Yac pyxy wapis piguHM BIQHOCHO OOAVH OLHOrO, B PiAVHI BUHUKAKOTb
cunn  BHYTPIWHLOro TepTd. KinbKICHOK XapakTepuUCTUKOK UUX CUIl €

KoeilieHT B'A3KOCTi, Skui Byaemo HasmeaTu npocTo B'askicTio. LWlo ue 3a
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BeNMYMHa? AKWO Ha BEPXHIO NNAacTUHY B AOTUYHOMY HanpsMKy Aie cuna F,
TO WBUWAKICTb nracTvHu Byae 3poctaTyv 40 TUX Nip, MOKM Ha Hel gie 3 6oky
piavHn cuna TepTa sAka He BpiBHOBaxye cuny F. lNoganbwui pyx 6yae
PIBHOMIpHUM 3i WBKUAKICTIO v. KoediuieHT nponopuinHOCTI MiX v/ Al | HAMPYrow
m (Hanpyrow Ha3MBa€eTbCA CMNa, WO Ai€ B AOTUYHOMY HanpAMKY Ha OOMHULIO
NNOLLi BEPXHBLOI NNACTUHWN) v/ Al | € B'A3KICTIO, popmyna (1).
T="n v
aF (1).

Takum 4nHoM, Yymm BinbLua B'A3KICTb, TUM BinbLly cuny Tpeba npuknacTu

A0 BEPXHBOI NIacTuHK Wob JocArTyM 3agaHol WwBnaKocTi pyxy. MNepeTsopnmo

nNpwn LboMY cniBBigHOLWEHHSA (1), | oTpumaemo coopmyny (2):
_hx
YT (2).
ae: AX — 3MilWEHHS1 BEPXHbOI NAacTUHM BiQHOCHO HWXHBLOI 3a NEBHUN

NPOMiKOK Yacy At. Tomy M1 maemo BuUpaa3:

e v ﬂx_ l(ﬂx]
T T T T T\ 3).
Ax

A WO Take Al Le TaHreHc kyTa &%, 306paKeHoro Ha pUCYHKY 1, &4¥ - kyT,
Ha KU 3MILLLYETLCA TOYKa A, 3a 4ac A:.

Mpu Manux &x, KyT 4% TeX Manuin, a BiAOMO, WO TaHreHCU Marnux KyTiB
NPpnBMU3HO piBHI 3a BENUYUHOI cCaMuM KyTaMm (KyTu npu ubomy Tpeba
BMMIpIOBaTWN B pajiaHHIN BESIMYUHI), | TOMY CriBBigHOLWEHHS (3) 3anucyeTbes
y Burnagi oopmynu (4):

Ay
P (4).
PiBHAHHA (4), WO BCTAHOBIOE 3B'A30K MiXK HANpPyrow i WBUAKICTIO 3MiHU

KyTa, HasnMBa€ETbCA PEOSIOriYHUM PIBHAHHAM [4], a rpadik 3anexHocTi MiX
Ay
Hanpyrow m, Ta WBWUAKICTIO 3CyBY At HA3MBAETHLCSH PEOSOriYHOK KpuBOH [8,

c. 45-68] (pucyHOK 2).
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Puc. 2. 'pacpbik peonoriyHot KpMBOI B HACUYEHNX PO3YMHAX

[Ana 6aratboXx pigvH B'A3KICTb 3aneXxuTb nuwe Bif TemnepaTtypu i TUCKY,
Ay
ane He 3anexuTb Bif WBUAKOCTI 3MiHM KyTa 4A¢, TOMY IX peornoriyHa Kpmsa €

NPAMOIO, WO NPOXOAUTb Yepes NoyaToK KoopauHat (pucyHok 3). Taki piguHm
Ha3MBalTbCA HBIOTOHIBCbKUMW, OO0 HUX BIOHOCATbCA BoAa, GEeH3WH, cnvpT,
rmigepuH T1a OGaraTto iHwux. OgHaK iCHYWTb pPigMHW, ONA SKUX peonoriyHa
KpuBa He € npsma, i NpoxoguTb 4Yepes novaTtok kKoopauHaTt. Taki piguHu
Ha3MBaKTbCA HE HbIOTOHIBCBKMMMU, @ 1X MOXIUBI PEOSIOriYHI KpMBI 300paeHi
Ha pucyHky 4. PeonoriyHa KpvBa i UikaBUTMMe Hac Hanbinbwe. BoHa

ﬁy]
| | r=n [— 5
OMNUCYETLCA PEONONYHUM  PIBHAHHAM: Tl e (5) siKke HasMBaETbCH

piBHSHHAM BiHrama-lUBenosa (®. H. LLUBenos 3anponoHysas noro B 1889 p,
B. Buiram - B 1916 r.). KoediuieHT 7» y dopmyni (5) HasuBaeTbcs
NacCTUYHOK B'A3KICTIO, @ T - KPUTUYHOK Hanpyrow. Ti He HbIOTOHIBCHKI
PiANHKW, AKi MalTb peosioriyHy Kpuey 1 i onucyTbCA PIBHAHHAM bBiHrama-
LLiBegoBa (5), HasuBalTbCA BiHFAaMOBCKMMU pigMHamu. [1o HUX BigHOCATbCA
oninHi papbu, geaki cMonu, naku, CycneHsii TUNy rMUHUCTUX nacT i BypoBux

PO34UHIB, @ TAKOX OesKi TUNKU NicoBUX BONOTHUX FPYHTIB.

AT 7
', Ay/at o Ay At
Puc. 3. PeornoriyHa KprBa HbIOTOHIBCbKUX Puc. 4. PeonorivyHa kpuBa
PiavH He HbIOTOHIBCbKUX PiAVH
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PeornoriyHa kpyBa 1 Ha pucyHKy 4 i i piBHSHHS (5), 3anucaHe y Burnagi

AA
-— = (T_ TI:I:I 'lll?.""p . .
At (6), Dpo3BONAKTL  3PO3YMITM  OCHOBHY  0OCOBMMBICTb

BGiHraMoOBCbKMX OONOTHUX piauH. BoHa nonarae B ToMy, LLO Taki pignHU npwu
Manux Hanpyrax He Te4yyTb. [0 TOrO MOMEHTY, MOKW Harpyra 3CyBy t He
NepeBULLINTD KPUTUYHOIO 3HA4eHHs T, OiHramMoBCbKa piAMHA YMHWUTbL OnMip
3PYLWEHHIO AK TBepAae Tino. Ane K TiNbK1 ¢ nepeBuLLnTb MeXy NIIMHHOCTI T -
GiHramoBCbka piguHa noTtede $K 3BMYAMHA HbIOTOHIBCbKA pianHa. AKLWO
Hanpyry 3HOBY 3MEHLUUTW - TEeKydiCTb 3HOBY MNPUMNUHUTBLCA. TpsacoBuHA
BONOTHMX rPYHTIB € BiIHraMOBCBKOI piaMHO. Te, Lo BOHA No-pi3HOMY pearye
Ha 3aHypeHHs B Hel XMBUX Ta HeXuBux oO'ekTiB, TeXX oObyMoBneHo came Iii
OiHraMOBCbKMMM BNacTMBOCTAMU. [laBante nogMBUMOCS, YMM MNfaBaHHS Tin B
HbIOTOHIBCbKNX pigMHaXxX Biapi3HAETbLCA Big nnaBaHHA B OiIHFAMOBCLKUX.

PosrngHemMo £k nnaBae TiNoO B HbIOTOHIBCbKUX pigvHax, Hanpuknag y
Boai. ligHecemMo 00 noBepxHi BoAu hidnYHE TiNo, LWiNbHICTb SKOro MeHLwe i
LWiNbHOCTI, | BigNYyCTMMO Koro. Yepes [edAkuMnM Yac BCTAHOBUTLCA CTaH
piBHOBarn: Tino 6yae 3aHypeHO [O Takoro piBHSA, NPy siKOMY apxumenosa
BULUTOBXYKOYa cuna [OpiBHIOE Basi Tina. Llem crtaH piBHOBaru € CTiKUM -
SKWO Ha TiNo MOAIATU 30BHILWWHLOK CUMOK | BTOMUTU KMoro rnubwe (abo
HaBnaku, NigHATM Bropy), TO Nicns NpUNUHEHHs Ail Cunn, BOHO NOBEPHETLCA
B rnonepeaHe NornoXeHHs. PiBeHb 3aHYpeHHSA, Npu TakoMy MOMOXEHHI, Komnun
apxumMmegoBa cuna fopiBHoBaTUMe Basi Tina, Mu OyaemMo HasmBaTu piBHEM
HOpMasibHOro 3aHypeHHs [5, €.46-84]. 3BepHiTb yBary Ha Te, WO pPiBEHb
HOPMarnbHOro 3aHypeHHA BU3HAYa€eTbCS TiNbKX CMiBBIgHOLWEHHAM LWiSTbHOCTI |
He 3anexuTb Bif B'A3KOCTI pianHu. TpsacoBMHa yTBOpeHa Ha TOpobONoTHMX
rPYHTaX He € HbIOTOHIBCLKOK PigMHOIO.

Ak nnaBatoTb di3nyHi Tina B GiHraMoBCbKMX pignHax. lNMigHecemo Tino ao
noBepxHi 6iHraMOBCbLKOT pPigMHM | ONYCTUMO MOro. AKLO TiNO JOCUTbL nerke i
BOHO YWNHUTb Manun TUCK, TO HANpyru, WO BUHUKAKOTb B PignHI ByayTb MeHLue

nopory nnaBaHHs, i pianHa byae Bectn cebe Ak TBepae Tino. Tobto npegmer
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MOXe CTOATU Ha NOBEPXHI PiANHK | HE 3aHyproBaTUMETbCA. 3 04HOro BOoKy, Le
Hadye 6 TO fobpe. Came 3aBOdAKM Ui BNACTUBOCTI, N'yCEHUYHI BCogMXoan 3
ManumM TUCKOM Ha FPyHT JlIerko JosiaTb HenpoxigHi aonga nwognHn 6onota. Ta
N nNoguHa, 3a OOMOMOrow cnedianbHMx «bonotoxodiB» abo MOKPOCTYyMiB
MOXe 3HU3UTU TUCK Ha FPYHT i BiguyBaTn cebe Ha 6onoTi y BigHOCHIN Be3neuw,.
Ane y ubOro sBuwa € 1 iHWa ctopoHa. Bxxe cam ¢hakT Toro, Lo 3aHYpPEeHHS
TiNa nNPUNUHAETLCA 3a HAABHOCTI HEpIBHOCTI BarM i cuniuv  apximeaa,
HacCTOpPOXYye - BCe BiAOyBaeTbCA He Tak, SK 3a3Bmyan. YaBiMmo cobi, wo Bara
Haloro Tina AOCUTb BeSiKa i BOHO MNOYHe 3aHyproBaTuca. [oku X byae
BinbyBaTuncs Le 3aHypPeHHS. ACHO, WO He 40 TUX Mip, KONn apxmMmeaosa cuna
3piBHAETBECA 3 Barow. [1pn 3aHypeHHi Tina, apxumenosa cuna 6yae 4acTkoBO
KOMMeHCcyBaTh Bary, TUCK Ha rpyHT Oyade 3MeHWwyBaTUCA | HacTaHe MOMEHT,
KONMW Hanpyrn 3HOBY CTaHyTb MeHuWi to. Mpy ubomy BiHramoBCcbka piguHa
nepectaHe TeKTU i TiNO 3YNMUHUTLCA paHille, HiK apxumenoBa curna craHe
AOopiBHIOBaTMMeE Basi. TakMi CTaH, KOnn apxuMmenoBa cuna MeHwa 3a Bary,
ane pani TiNO He 3aHYpPHETLCHA, Ha3MBAETbCA CTaHOM Hedo3aHypeHHS
(pncyHok 5a) [8, €.34-73]. A Tenep - HanronosHiwe. AKWO B PianHI MOXINBUI
CTaHy He[oO3aHYypPeHHs, TO 3 TUX Xe TMpPUYMH MOXIMBUW | CTaH
nepesaHypeHHda, B SAKMX apxuMmegoBa cuna binblwa Baru, ane Tifno He
cnnuBae (pucyHok 5B). AKWO B pesynbTaTi AKMx-Hebyab A noguHa
OMYCKaBCHA HWX4Ye pPiBHA HOpPManbHOro 3aHypeHHs, TO apxumenoBa cuna
ctaBana GinbLle Barn i noBepTtana noro Hasag. Y 6iHraMoBCbKil PignHi HiYoro
aHaroriyHoro (npu Aocutb Benukin to) He BigOyBaeTbCHA. 3aHypuBLUUCH B
TPSCOBUHY Qisn4He TiNO BXe He cnnvBe Hasad, a byae nepebysatu B
nepesaHypeHOMYy CTaHi. Tenep MOXHa HagaTu BinNblWw TOYHUKM 3MICT crioBa
«3aTaryBaHHs». BOHO O3Ha4ae nparHeHHs TPSACOBUHM BTOMUTU XKMBI 06'€EKTH
HWXKYe PIBHA HOpPManbHOro 3aHypeHHA - B Nepe3aHypeHOoMy cTaHi. Ham
3anuwunoca posibpaTtn, 4Yomy OONOTHa TPSACOBMHA 3aCMOKTye, TOBTO

3aBorikae B Nepe3aHypeHuit CTaH TiflbKM XuBi 06'ekTu.
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a)
i)

&

Puc. 5. Xapaktep noBefiHKN gi3n4HUX Tin B BiIHFAMOBCBKMX pignHax.

XuBi 06'ekTn nepesaHyproOTbCA TOMY, LLO MOTPanuBLUM B TPSCOBUHY,
BOHU pyXxalTbCs, TOOTO 3MiHIOIOTb B3aEMHE pPO3TallyBaHHA YacTUH CBOTO
Tina. Lle Bege oo nepesaHypeHHS 3 HOTUPLOX NPUYMH.

MpuymHa nepwa. BignosigHO 00 TpeTbOro 3akoHOM HblOTOHa cuna, LWo
Aie Ha Bawi pykn 3 OOKy BaHTaxy, Tex Oyge Oinbwot 3a noro Bary. Tomy
cuna, 3 AKOK Balli HOMM TUCHYTb Ha Onopy, 30iNbLWNTLCA. AKLWO BU CTOITE B
TPSICOBUWHI, TO cnpoba NigHATM BaHTaX, KU BU TPUMAETE B pyKax, NpusBene
A0 TOro, WO HOrMM NOTOHYTb Y TPSACOBWHI rMnbwe AKWo BM 3HaxXoauTechb Ha
PiBHI HOPManbHOro 3aHypeHHs, To crpoba NPOCTo NIAHATU PYKy Npu3Bede Ao
nepesaHypeHHs. B gaHoMmy Bunagky nepesaHypeHHs Oyae OyXe He3HayHuM,
are BOHO Oyde He3BOPOTHMM, i BaraTopasoBi pyxu MOXYTb MPU3BECTU OO0
nepesaHypeHHa Ha OinbLly rImbuny.

MpuunHa apyra. TpsacoBuHa Mae BenuKy NUNKICTb | WoO BigipsaTw,
Hanpuknag, pyKy Bi4 NOBEPXHi TPSCOBWHW, NOTPIGHO npuknactu cuny. Mpwu
LbOMY TUCK Ha Oropy 3pocTae i BigdyBaTUMETbLCA Nnepe3aHypeHHS.

MpuymnHa TpeTa. TpAcoBMHA € B'A3KOK0 PIAVHOK | YAHUTL ONip PyXOMUM B
Hi NpegMeTaMm.

MNpuymHa  yetBepta. [And nogonaHHA rigpodisanyHol  cunu
HaniB3aHyYpeHHA 0OBOAUTLCA OonaTu He nuwe cunu obyMOBMEHi JIUMKICTIO |

B'A3KICTIO, ane i cunn, noe'a3aHi 3 aTtmocdepHumMm TUckoMm. [ig isndHuUMm
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TIMIOM, WO HaMaraeTbCa MNepemMiCTUTUCA B TPSCOBUHI OyayTb BWUHMKATU
obnacTi 3HMXeHoro artmocepHOro TUCKY, i atMocdepHun TUCK Byae 3
BEJIMKOKD CWUJTIOK TUCHYTM Ha @i3n4dHe TiNo BHM3, 3aLUTOBXYHYM WOro B
nepesaHypeHnn ctaH. CnifnbHa Aid BCiX YOTUPLOX MPUYUH NPU3BOAUTL O
HacTynHoro edpekTy: 3MmiHa opmMu MOTPanNMBLLOIO Yy TPACOBUHY (DiI3UYHOro
Tina Bege OO MOro nepesaHypeHHs. ToMy HeXxwuBi Tina npu nonagaHHi B
TPSACOBMHY HE 3MIHIOOTb CBOEI (POPMU | MPUYUHK ONS 1X nepe3aHypeHHS
BiACYTHI.

BucHoBKwM.

1. JlicoBi ©onoTHi ekocuctemn Xutommpcbkoro [lonicca B ymoBax
nicoenx epatonis  Cas, Dass XxapakTepusyloTbCA OOCUTb  BUCOKOH
riApOCTaTUYHOK AMHAMIYHICTIO, O B CBOK 4Yepry rinoTeTu4yHO BMfMBaE Ha
doopMyBaHHS SIK MOBEPXHEBOIro Tak i NiArPYHTOBOrO CTOKY Ha LMX TEPUTOPISAX.

2. daktop rigpogMHamMidHOI TeKy4ocCTiB OGiHramMOBCbKMX pigWH B CBOK
Yyepry BMAMBa€E sk Ha CTyniHb OOBOAHEHOCTI HU3UMHHMX Ta BepXoBUX BONIT
Xutomupcbkoro lMosiccs, Tak i Ha 34aTHICTbL yTpuMyBaTtu HUMK Bonory. Lle
0COBMNMBO BaXMMBO MNMPU MEXEHHOMY CTOLi, KONW piBEHb BOAW B HU3UHHUX
BbonoTax 3HWXKYETbCA OO0 MiHIMyMY, LIO NPU3BOAUTb OO NEPECUXaHHSA Manux
pivok XKMTOMUpPCLKOT 061acTi, Tak sk B CBOIN BinbLIOCTI BCi BOHM BepyThb CBIi
noyaTtok came 3 6oniT.

3. MatematudHa mogenb rigpoisanyHnx npouecis B HU3MHHUX BonoTax
Xuntommpcbkol obnacTti nokasana, Wwo rigpogMHamika 60onoTHMX egartonis
Xutomumpcekoro lNoniccs nonarae y popmyBaHHi 0COBNMBUX rigpoCcTaTUYHNX
YMOB, MpU AKUX BCi (Pi3NYHI Tina sKi B HUX NOTPanAiTb 3HAXOOATLCHA B
HaniB3aHypeHoOMYy CTaHi.

4. YHikanbHiCTb nicoBux ©Gonit XXutomupcbkoi obnacti nonsarae y iIx
dopmyBaHHi B ymoBax nicoBux epatonis Bs, Cs, Ds. Tomy BOHWM €

onTtnMaribHUMM peryndatopamMmm 4K rnoBepxHEeBOro Tak I I'Ii,El,I"pyHTOBOFO CTOKY
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Ha BoAO3b6ipHMX nnowax Ta BoAopo3dinax Manmx pivYok XUTOMUPCBLKOT
obnacri.

[MepcnekTBM noganblux AOCHIOKEHb B LbOMY HanpsAMKY nonarawTb y
BMBYEHHI AWHAMIiKM MigrpyHTOBOro0 CTOKY B YMOBax HU3MHHUX 6oniT
Xutomumpcekoro Monicca, a TakoX obrpyHTYyBaHHA 3axofiB No 3anobiraHHKo 1X

nepecuxaHHA B NiTHIM MeXeHHUI nepioa.
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