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IIEPEMOBA 

 
Ii;::i;Bm.QeHHH ypo)l(aHHOCTi cinhCbKorocrro;::i;apcbKHX  KYilbTYP  HeMO)l(IlHBe 

6e3 Ha;::i;iliHoro 3aXHCTY pocnHH Bi;::i; lIIKi;::i;nHBHX opraHi3MiB. Ilp11q11HOIO He;::i;o6opy 

IIOHa,ll; TpeTHHH ypo)l(alO € XBOpo611, HKi BHKilHKaIOTb rraTOreHHi opraHi3MH i 

HecrrpHHTilHBi yMOBH po3BHTKY pocn11H.  BoHH  qacTo  rroriplIIYIOTh  HKiCTb 

rrpo;::i;yKQi , aiHKon11 rrpH3BO,ll;HTb  ;::i;o IIOBHOi ri3am6eni. 

yci cinbCbKOrocrro;::i;apcbKi pocnHHH IIOlIIKO,ll;)l(JIOTb 6araTO BH,ll;iB KOMax, 

rpH3yHiB, MOillOCKiB TaiH. Hali6inblIIOl lIIKO,ll;H 3aB;::i;aIOTb KOMaXH, HKi CKna;::i;aIOTb 

OCHOBHY Macy lIIKi)J;HHKiB, Bi)J;3HaqaIOTbCH BenHKOIO rrno;::i;IOqicTIO, rrepecyBaHHHM 

Ha 3HaqHi Bi;::i;cTaHi Ta 3aceneHHHM BenHKHX rrnow;. OcHOBHi q11HHHKH 

30BHilIIHbOro cepe,ll;OBHIQa, HKi BH3HaqaIOTb CTaH i p03MHO)l(eHHH lIIKi,ll;HHKiB, a 

TaKO)I( e<l>eKTHBHiCTb 6opOTb6H 3 HHMH - Qe arpoMeTeoponoriqHi YMOBH 

(TeMIIepazypa Ta BOnoriCTb IIOBiTpH Ta rpyHTy, iHTeHCHBHiCTb i crreKTpanbHHH 

CKna)J; CBirna, ,ll;OB)l(HHa CBiTnOBOro ,ll;HH y pi3Hi rrepio;::i;H XHbOro p03BHTKy). 

B'rpaTH ypo)l(alO Bi;::i; lIIKi)J;HHKiB i XBOpo6 IIOBCIO)J;Hi i 3HaqHi. B 6araTbOX 

po6ornx, rrpHCBHqeHHX BlfBqeHHIO MeTO;::i;iB 6opOTb6H 3 lIIKi,ll;HHKaMH iXBOpo6aMH 

pocnHH, Ha;::i;a€TbCH ysara MO)J;enIOBaHHIO ,ll;HHaMiKH rrorrynHQiH Bi;::i;rroBi)J;HHX 

opraHi3MiB, rrpoTe, rrpH QbOMY rrpoQeCH 3pOCTaHHH i p03BHTKy caMHX pocnHH 

3allH11IaIOTbCH 3a Me)l(aMH TaKHX ;::i;ocni;::i;)l(eHb. I.IJ:o6 IIpaBHilbHO OQiHHTH HaHeceHllH 

rrociBaM 36HTOK, Heo6xi,ll;Ho CTlfKYBaTH Mo;::i;eni XBOpo6 i lIIKi;::i;HHKiB i Mo;::i;eni 

3pocTaHHH cinhCbKorocrro;::i;apcbKHX eynhzyp. 

Ilpo;::i;yKTHBHicTb pocnHH icaMe ixHeicttysaHHH o6YMOBneHirrpoQecaMH eHepro­          

Ta Macoo6MiHy, HKi B HbOMY Bi;::i;6ysaIOThCH,  BHKOpHCTIUIIDIM rrpoMeHHCTOl eHeprii 

Co:EIWI y  CKna,LUIOMJ, 6araTOczyrriffqaCTOMY  iKOMIIneKCHOMY  rrpoQeci rrepeTBopeHHH 

C02 aTMoc<l>ep11, BO,ll;H i MiHepanbHHX peqoBHH rpyttzy B phHOMattiTHi oprattiqffi 

crronyKH 3eneHHX pocnHH. 

MaTeMaT11qHi Mo;::i;eni, w;o BHBqaIOTb 3aKOHOMipHOCTi <l>opMyBaHHH 

ri;::i;poMeTeoponoriqHoro pe)l(HMY y <l>iToQeH03i Ta lioro BIIIlHB Ha rrpo;::i;yKQiHHHH 

rrpoQec pocn11H, MaIOTb Ben11Ke 3HaqeHHH HK iHTerpyIOqi. IIo6y;::i;oBa 

MaTeMaTlfqHlfX Mo;::i;eneli arpoeKOCHCTeM Bi;::i;KpHBa€ MO)l(IlHBOCTi IIO€,ll;ttyBaTH 

3HaHHH rro <l>i3ionorii if eKonorii pocnHH, pocnHHHHQTBy, 6io<l>i311Qi, 

rpyHT03HaBcTBy,   MeTeoponorii B  €,ll;HHe   Qine,  ,ll;IlH  Toro,   w;o6   BHBqaTH 

<l>YHKQioHyBaHHH rrociBy HK  QinicHoi CHCTeMH. 

y KOHCIIeKTi neKQiH p03rnH,ll;aIOTbCH TeopeTHqHi i rrpaKTlfqHi IIHTaHHH 

rro6y;::i;oBH Mo;::i;eneli ,ll;HHaMiqHHX rrpoQeciB, Mo;::i;enIOBaHHH pa;::i;iaQiHHoro pe)l(HMy, 

HKi Bi;::i;6yBaIOTbCH B arpoeKoc11cTeMax. P03rnH;::i;aeTbCH Mo;::i;enIOBaHHH pocTy Ta 

BIIIlHBY ri;::i;poMeTeoponoriqHoro pe)l(HMY Ha <l>opMJBaHHH <l>oTOCHHTeTlfqHoi 

rrpo;::i;yKTHBHOCTi cinbCbKorocrro;::i;apcbKHX KynLTyp, Mo;::i;enIOBaHHH <l>opMysaHHH 

ri;::i;poMeTeoponoriqHoro pe)l(HMY pocnHHHOro IIOKpHBY i BIIIlHBY QbOro pe)l(HMY 

Ha picT irrpo,n:yKTHBHiCTb pocnHH. BrrnHB <l>aKTOpiB 30BHilIIHbOro cepe;::i;oB11w;a Ha 

p03BHTOK i p03MHO)l(eHHH lIIKi,ll;HHKiB pocnHH Ta Ha IIOHBY i p03BHTOK XBOpo6 

pocnHH. Mo;::i;enIOBaHHH )l(HTT€Boro QHKnY po3BHTKY lIIKi;::i;nHBHX opraHi3MiB i 

lIIBH,ll;KOCTiiH<l>eKQiHHoro   rrpoQecy. 
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CHcTeMa 3aXHCT)' pocJIHH Bi,n; xBopo6 i IIIKi,n;HHKiB e HeBi,n;'eMHOIO 

qacTHHOIO TexHonori1 BHponzyBaHHSI KOJKHOI KYJII>T)'pH. IlpHiI3,n;Hf cHeHHi 

o6oB'.SI3KOBO  IlOTPi6HO  BpaxoByBaTH  ,ll;OBrOCTPOKOBHH i KOpOTKOCTPOKOBH H 

nporH03H i CHmanhar(iIO p03BHTKY XBOpo6, mo .n;ae MOJKJIHBiCTb MaTH 6iJII>III 

e<l>eKTHBHi ieKOHOMiqHo BHri,n;Hi Hacni,n;KH B po6oTi. 

 
 
 

1. ArPOMETEOPOJIOr:NHI  YMOBH I fl>OTOCHHTETW:IHA 

IIPO,lzyKTHBHICTb  IIOCIBIB 

ClhChKOrOCIIOMPChKHX   KYJlhTYP 
 

 
1.1 3araJILHa xapaKTepucTuKa npo.i.yiiiuoro npoecy 

 

 
llpoOyljiUHUU npoljeC pOCJT,UH (IIIIP) u;e cyKynHiCTb OKpeMHX 

B3aeM03aJieJKHHX npou;eciB, 3 .SIKHX <l>YH,D;aMeHTaJibHHMH e <l>oTOCHHTe3, ,n;HXaHH.SI i 

picT, y xo.n;i .SIKHX Bi,n;6yBa€TbC.SI <l>OPMYBaHH.SI ypoJKaIO (pHc. 1.1). III1P 3aJieJKHTb 

Bi,n; yMoB 30BHiIIIH1>oro cepe,n;oBHm;a icaM nepeTBop10e cepe,n;oBHm;e, B OCHOBHOMY 

qepe3 apxiTeKTOHiKy, ra3oo6MiH iTPaHcnipau; 10 <l>iTOu;eHo3y. 

PocnHHH, nornHHaJOqH JIHCTKaMH 3 aTMoc<l>epH C02 i KopeHeBoIO 

CHCTeMOIO BO,D;y 3 rpyHT)', CTBOpIOIOTb B npou;eci rf?omocuHme3y ni.n; BilJIHBOM 

eHepril COH.SiqHOl pa.n;iau;i1opraHiqHy peqoBHHa y BHrJI.SI,n;i aCHMiJI.SITiB. 0,n;HoqacHO 

Bi,n;6yBaeT1>C.SI TPaHcnipau;i.si, .SIKa Bi,n;n0Bi,n;an1>Ha 3a nocTaqaHH.SI pocJIHH Bo,n;o10 H: 

eneMeHTaM MiHepanoHOro JKHBJieHH.SI i3a peryn.siu;iIO TeilJIOBOro peJKHMY pOCJIHH. 

B 3aJieJKHOCTi Bi,n; iHTeHCHBHOCTi <l>AP, BO,n;Horo i TeMnepaT)'pHoro peJKHMy, 

IIIBH,n;KocTi BiTpy, KoHu;eHTPau;il C02 y noBiTPi, po,n;10qocTi rpyHT)' i BH,D;OBHX 

oco6nHBOCTeli pocJIHH npou;ec <l>oTOCHHTe3y MOJKe HTH 3 6in1>IIIOIO a6o MeHIIIOIO 

IIIBH,D;KiCTIO. 

,l(pyrHH <i>YH,D;aMeHTaJibHHH npou;ec - OUXaHH - 3a6e3neqye IlOCTaqaHH.SI 

eHeprieIO phHHX 6ioxiMiqHHX npou;eciB CHHTe3y, IlOB
1
.SI3aHHX 3 pOCTOM, 

no6y,n;oBoIO HOBHX CTPYKTYPHHX eneMeHTiB pocnHH i3 TPaHcnopTOM peqoBHH, a 

TaKoJK ni,n;TpHMKa JKHBHX CTPYKTyp opraHiB pocJIHH.IlpH u;1>0My BHTPaqaeTI>C.SI 

opraHiqHa peqoaHHa, HaKonHqeHa B opraHax pocJIHH. 

TpeTili <l>yH,n;aMeHTaJII>HHH npou;ec  - picm. <l>oTOCHHTe3 picT 

p03rn.si,n;aIOTI>C.SI .SIK cnonyqeHi npou;ecH. EHepreTHqHe 3a6e3neqeHH.SI pocToao1 

<l>YHKu;i13 6oKy <PoTOCHHTe3y e Heo,n;MiHHOIO YMOBOIO pocT)'. CHcTeMa ,n;oHopHo­ 

aKu;enTOpHHX Bi,n;HOCHH e OCHOBHHM npo.SIBOM iHTerpau;il <l>oTOCHHTe3y ipOCT)' Ha 

piBHi u;inoro opraHhMy. MiJK ,n;oHopoM i aKu;emopoM <l>oPMYIOTI>C.SI THMqacoBi 

npoMiJKHi <l>oH,D;H aCHMiJI.SITiB. <l>OH,ll;H MOJKyTb 3HaXO,ll;HTHC.SI B KOJKHOMY opraHi ane 

6in1>III Mo6in1>Hi 3 HHX,iMoaipHo, 3Haxo,n;.SITI>C.SI B JIHCTKax icTe6nax. AcHMiJI.SITH, 

.SIKi 3anaceHi Ha 6iJihllI TpHBaJIHH nepio.n;, 3,n;e6iJihIIIOro HaKOnHqyIOTbC.SI B 

KopeH.Six. B yMoBax eKonoriqHoro CTPecy, KOJIH npHmiqyeTI>C.SI <l>oTOCHHTe3, 

BeJIHqHHa <l>oH,n;iB CTaeicTOTHHM <l>aKTOpOM  <l>opMyBaHH.SI ypoJKaIO. 
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PHc. 1.1 -EnoK-cxeMa rrpo,n;yuiHHoro rrpouecy (X. TooMiHr, 1984) 

 
<I>oH,n;H 3a6e3rreq)'l0Tb qacTKOBY aBTOHOMHiCTb <l>YHKUi"i <l>oTOCHHTe3y i 

pocTy. Mo:>KJIHBHM o6Me)l(eHHM picT 6e3 <l>oTOCHHTe3y 3a yMoBH, m;o eHepreTHqHe 

rrocrnqaHIDI  Bi,n;6yBa€TbCH  3a  paxyHoK  3arracHHX  cy6cTPaTiB  rrorrepe,n;Hboro 

<l>oTOCHHTe3y. TaKHM IIIJIHXOM poczyTb rrapocTKH, rroroHH i JIHCTKH 3 6pyHbOK 

,n;epeB. TaK Bi,n;6yBa€TbCH picT y HiqHHM ro,n;HHH i T.,n;. HanHB 3epHa B 3epHOBHX 

KYJibTYP i <l>oPMYBaHIDI 6yJib6 y KapmrrJii 3,n;ilicHIO€TbCH TaKO)l( He TiJibKH 3a 

paxyHoK «cBi)l(HX» acHMiJIHTiB, m;o yTBOpIOIOTbCH B JIHCTKax, ane i IIIJIHXOM 

BHKOpHCTaHIDI <l>oH,n;iB acHMiJIHTiB. CyqacHi eKcrrepHMeHTaJibHi i TeopeTHqHi 

,n;ocJii,n;)l(eHIDI i .X.M. TopHJii (1982) i X. Mon,n;ay (1985) Ta iH. ,n;o3BOJIHJIH 

po3IIIHpHTH HaIIIi3HaHHH rrpo ,n;o6oBy li OHToreHeTHqHy ,n;HHaMiKy <l>oH,n;iB. 

PicT ue cKJia,n;oBa qacTHHa rrpo,n;yuiHHoro rrpouecy, HKHM 

cyrrpoBO,D;)l(Y€TbCH 36iJibIIIeHIDIM MaCH i p03MipiB opraHiB, opraHeJI i )l(lfBOro 

opraHhMY B uiJIOMY. 

Hali6iJihIII eJieMeHTapHHM rroKa3HHK poczy <l>iToMacH - ue npupicm, m6m 

phHHUH Mi)!( cyxoIO <l>iToMacoIO 3a BH3HaqeHHM rrpoMi)l(OK qacy  f1M = M2 - 

M1. IlpHpicT cyxo"i <l>iToMaCH He € BHqeprrHOIO xapaKTepHCTHKOIO rrpH ou 

HuipocTy opraHiB pocJIHH, TOMY m;o He BpaxoBye xiMiqHHM cKJia,n; <PimMacH. lpHpicT 

cyxo"i MaCH Bi,n;6yBa€TbCH 3a HKHMCb qacOBHMiHTepBaJI tJ..t, TOMY B)l(HBa€TbCH 

IIOHHTTH 

a6comomHoi" weuoKocmi pocmy: 
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-!lM = _M..;;2;;"--M-1 

M t2 - t1 
(1.1) 

i eiOHOCHOW npupocmy:  

(1.2) 
 

 

ae M -cepeaHH cyxa Maca pocmrnH 3a nepioa t2 - t1 . 

3a aaHHMH P.M. OJiiHHHKa (1983) MaKCHMaJILHi npHpocTH 3aran1Hol 

6ioMaCH KYKYPY.LJ;3H Ha 3pornyBaHOMY noJii .LJ;OCHfaIOTb 430-460 Kr/ra 3a ao6y, Ha 

6orapi - 130-208 Kr/ra 3a .n;o6y. MaKCHMaJILHi BeJIHqHHH Bi.LJ;HOCHoro npHpoczy 

aocgra10T1 0,38-0,50 Bi.n;H.oa. 

l(aHi,mo HaBOMTbCH Ha pHC. 1.2, Ha.n;aIOTb YHBJieHHH npo BereTaQiHHHH xi.n; 

BiaHOCHHX npHpOCTiB 6ioMaCH  03HMOl IIIIIeHHQi. 

l(HHaMiKa nJiomi JIHcrn xapaKTepH3ye po6ozy <PoTocHHrerHqHoro anapara 

nporgroM BereraqiliHoro nepio.n;y. IlociBaMH, mo Mawr:& onrHMaJI1Hy crpyKrypy 

irapHHH xi.n; iT p03BHTKY i<l>opMyBaHHH, BBa)l(aJOTbCH raKi,y HKHX nJioma JIHCTiB, 

no MO)l(JIHBOCTi , illBH.LJ;KO BHpocrae .n;o p03MipiB npH6JIH3HO B 40 THC. M 
2/za, 

noriM, no MO)l(JIHBOCTi, .n;oBro (y 3aJie)l(HOCTi Bi.n; TPHBaJiocri BerernqiHHoro 

nepioay rid qH iHmOI pOCJIHHH) 36epiraeTbCH B aKTHBHOMY craHi Ha Q:&OMY 

piBHi i, Hapemri, 3HaqHQ 3MeHrny€TbCH qH QiJIKOM BiaMHpae, Bi.n;aaioqlf 

nJiaCrHqHi peqOBHHH Ha <l>OPMYBaHHH penpo.n;yKTHBHHX opraHiB a6o mo 

3anaca10ro. 
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PHc. 1.2 - l(HHaMiKa Bi.n;HOCHOI mBH.LJ;KOCTi poczy G(l/rpa.n;.) pocrrHH 

03HMo1nmeHHQi O.n;ec1Ka 51. (B.C. AHTOHeHKO, 2002) 

 
Ha pHc.1.3 cxeMarHqHo 306pa)l(eHi orrrHMaJI:&Hi xoaH pocry nrromi 

JIHCTKiB .n;rr.si: pocrrHH 3 pi3Ho10 TPHBaJiicr10 BerernQiHHoro nepio.n;y (KpHBi la-2e). 

KpHBi la-lie 03HaqaJOTh KiJioKicro COHHqHol pa.n;iaqil (B npoQeHTax Bi.LI; 



 

 
 

J 

 

rrAAaroqoi'), mo MO)l()'Th rrormrnan1 rrociBH 1a-2e Bi,n;noBi.n;Ho .n;o xo,n;iB poczy B 

HHX rrnomi JIHCTKiB. RK BH,D;HO, y cepe,rt;HhOMY 3a Beeb rrepio.n; BereTau;ii' TaKi 

nociBH MOIKYTh IIOrJIHHaTH .n;o 50-60 % IIAAaIOqoIHa HHX 4.JoTOCHHTeTHqHo 

aKTHBHoi' pa.n;iau;ii'. ,l(JuI KOJKHoro rpa<iJiKa xo.ny pocTy nnomi JIHCTKiB (1a-2e) 

.n;aeT&CH Bi,nrroBi,n;HHii iioMy IIOKa3HHK 4.JoTOCHHTeTHqHoro rroTeHu;iany rrociBiB. 

3MiCT ll;bOfO IIOKa3HHKa IIOJIHrae B HaCT)'IIHOMy: po6oqoro 4.JoTOCHHTeTHqHoIO 2 
O,D;HHHu;ero B nociBax MO/Ke BBaJKaTHCH 1M nnomiJIHCTKiB. 3a BHHHTKOM BHTpaT Ha 

,nHXaHHH 1 B pe3yJihTaTi 4.JoTocHHTe3y yTBopHTh 3a ,no6y B cepe,nHhOMY 4-7 r 

3araJibHOl cyxoi' 6ioMaCH (0,rt;HaK u;i II0Ka3HHKH MOIKYTb 6yTH i 3HaqHo 6iJiblll 

BHCOKHMH). IHaKIIIe KaJKyqH, O,D;HHHu;ero MipH 4.JoTOCHHTeTHqHoi' po60TH B rrociBi 

MO/Ke BBaJKaTHC.sI po6oTa 1M 
2 

JIHCTKiB 3a .n;o6y. 
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PHc. 1.3 -OrrTHMaJihHi rpa<iJiKH pocTy rrnomiJIHCTH y rrociBax pocmrn 3 

pi3HOIO TpHBaJiiCTIO BereTau;iiiHoro nepio,ny 

(A.A. HHqHrropoBHq, 1963). 
la, 16 - 3 Bi,n;HOCHO KOpOTKHM nepio,n;OM BereTaa;ii'; 2a, 26, 26 -3 
,n;oamM nepio,z:i;oM. la, 6; Ila, 6, 6 - ai,n;noai,n;Hi KpHBi npoa;eHTHoi 
KiJibKOCTi IIOfJIHHeHoi IIOciBaMH eHeprii comcqHoi pa,n;iaa;ii IIO Mipi 
pocTy B HHX IIJiomi JIHCT.SI. 

 
.lJ:n.si  xapaKTepHCTHKH TpHBaJIOCTi  4.JoTOCHHTeTHqHoi' po60TH  rrociBy  rrpoT.sifOM 

yc1>oro BereTau; iiHoro rrepio.n;y a6o qacTHHH iioro 3arrporroH0BaHHii rroKa3HHK - 

4. JoTOCH HTeTHqHHH IIOTeHu;ian HKHH BHpaJKaE:TbC.sI B (M2·.n;eHb)/ra. 
 
 
 

t2 

<I>n = Lo( t)dt , 

ti 

 

(5.3) 
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Bi:u10Bi):(HO ):(0 BH3HaqeHIDI <I>n, BiH o6qHCJUO€TLCH HK  cyMa IIOKa3HHKiB 

rrJiomi JIHcrn Ha reKrap rrociBy 3a KO)l(HHH .neHL BereraujiiHoro rrepio.ny a6o 

OKpeMi iioro Bi.nphKH. Ili.ncyMOBY€MO 110Ka3HHKH IIJIOIIJ;i JIHCTH Ha reKtap rrociBy 

3a KO)l(HHH .nem:, BererardiiHoro rrepio.ny i MH BH3HaqaeMO Kim:,1dcTL O):(HHHQL 

MO)l(JIHBoi <PorocHHrerHqHo'ipo6orH rrociBy 3a BecL BererauiiiHHH rrepio.n a6o 

3a HKy-He6y.n1 iioro qacTHHy. 

AcHMiJIHUiiiHa rroBepxHH rrmeHHUi BH3HaqaerLcH He TiJILKH JIHCTKOBHMH 

IIJiaCTHHKaMH, aJie ii iHillHMH aCHMimmoqHMH XJiopocl>iJIOHOCHHMH opraHaMH 

(coJIOMHHa 3 JIHCTKOBHMH  rrixBaMH i KOJioccH).  B.A. KyMaKOBHM 6yB 

3arrporroHoBaHHH MeTo.n ouiHKH BHecKy Bcix acHMimo10qHx   opraHiB   y 

cl>oTOCHHTeTHq Hiii .nhmLHOCTi pocJIHH rrmeHHQi. BiH JacHoBaHHH Ha aHaJihi 

CTPYKTYPHIxHLoro  cl>oTocHHTeTHq Horo rroTeHQiaJiy  (<t>II), To6ro  cyMapHoi 

aCHMim1QiiiHOl IIOBepxHi 3a OKpeMi rrepiO):(H i 3a BeCL BereTaQiiiHHH rrepio.n. 

IIi.ncTaBoIO ):(JI.sI 3acTocyBaHH» u1oro Mero.ny cJiy)l(HTh Toii cl>aKr, mo 3 ycix 

<l>oTOCHHTeTHq HHX IIOKa3HHKi B ypo)l(aH pOCJIHHH TicHime BChOfO KOpeJIIO€ 3 

rr0Ty)l(Hicr10 acHMim1uiiiHoro arrapara, ro6ro 3 BeJIHqHHOIO cl>oToCHHTerHq Horo 

rroTeHuiaJiy. 

J!Kmo pe3yJILTaTH  BH3HaqeHHH <l>II OKpeMHX opraHiB 306pa3HTH 

rpa<l>iqHo (pHc. 1.4), TO MO)l(Ha »CHO rrpe.ncTaBHTH cKJia):( rrpau1010qoro 

acHMim1uiiiHoro anapara 3a 6y.n»-HKHii Bi.nphoK qacy. 

 
 

  

 

CxoiJu 

(19.04) 

K011ociHHJ1, 

(05.04) 

36upaHHJI, 

(15.07) 
 

 

PHc. 1.4 - CrpyKTypa <l>II Hpoi rrmeHHUicopry AJI16i.nyM 43 

(C.I. KomKiH, r.r. faTayJiiHa Ta iH., 2005). 
1 - 8 JIHCTH, 9 -COJIOMHHa, 10 -KOJIOC. 

 
y Ta6JI. 1.1 IIOKa3aHa qacTKa BH3HaqeHHX JIHCTKiB y 3araJILHOMY <l>II ycix 

JIHCTKiB 3a BereTaui10 copry HpoBoi mneHHUi CaparoBC»Ka 29. J!Kmo 

Bi):(KHHYTH ):(eB'HTHH JIHCTOK, mo 31.sIBJIH€TbCH ):(y)l(e pi):(KO, TO MaH)l(e 60 % 

yc1>oro <l>II JIHCTKiB 3a BereTaQiIO rrpHXO):(HTLCH Ha rpH BepxHix JIHCTKa, a 3a 

 
 

1 2 



 

E = 1 M1 

 

 

rrepio.n; rricm1 KOJIOCiHH.S.C 2/3 ycid po6oTH JIHCTKiB BHKOHYIOTI> ,n;Ba BepxHiX 

JIHCTKH. 

TipH ou;iHu;i poni phHHX opraHiB, 3 ypaxyBaHH.S.CM COJIOMHHH i KOJIOCCH, 

BCTaHOBJieHO, w;o B u;inoMy 3a nereTau;iIO Ha ,IJ;OJIIO JIHCTKOBHX IIJiaCTHHOK 

IIpHXO,IJ;HTbC.S.C MeHIII IIOJIOBHHH yc1>oro <I>TI rOJIOBHOro naroHy, a 3a rrepio.n; Bi,n; 

KOJIOCiHHH .n;o 36HpaHH.S.C qacTKa JIHCTKiB JIHIIIe He3HaqHO rrepeBHw;ye 1/4 <I>TI 
rraroHiB. 

 

Ta6nm.1;a 1.1- BHecoK oKpeMHX opraHiB .s.cpo'i rrIIIeHHu;i CapaTOBCbKa 29 y 
<l>oTOCHHTeTHqHHH IIOTeHu; an rOJIOBHoro rraroHa B phHirrepio,n;H Berernu;i'i 

(€.I. KoIIIKiH, r.r. faTayJiiHa, 2005). 
 

AcHMimmo 

tmH 

opraII 

<I>Il oKpeMHX opraHi.B (c·.n;ooa) B nepio.n; 

CXO.n;H - 

KYildHIDI 
K)'lI(imul - 

BlfXi.n; y 

TpyoKy 

BHXi.n; y 

TpyOicy - 

KOJIOCIBIDI 

KOJIOCiinra - 

TIOlJaTOK 

MOJIOlJHOl 

cTHrrrocri 

TIOtJaTOK 

MOJIOlJHOl 

CTHI'Jiocri - 

30HpaIIID1 

BC:bOfO 3a 

BereTan; mnm 

nepio.n; 

JlMCTOK:  

48 
 

37 
 

11 
 

- 

 
 

- 

96 
1-ii  
2-ii 42 37 21 - 100 

3-ii 17 66 69 -  152 

4-ii 6 74 116 3 - 199 

5-li - 43 204 51 6 304 

6-li - 8 205 113 25 351 

7-li -  177 138 115 430 

8-ii - - 99 111 121 331 

9-ii - - 7 10 10 27 

Yci 113 265 909 426 277 1990 

CoJIOMMHa - - 301 342 770 1413 

KOJIOC - -  361 669 1030 

PocJIHHa B       
l(llOM)' 113 265 1210 1129 1716 4433 

 

TipH aHani3i rrpHpoczy 6ioMaCH BHKOpHCTOBYCTbC.S.C i BeJJHqHHa En.</J , HKa 

,n;opiBHIO€ 

n.rft Io M  ' 
(1.4)

 

 

.n;e I0 - cepe.n;H.s.c cyMapHa rrnow;a JIHCT.S.C pocJIHHH 3a rrepio.n; t. 

BeJIHqHHa En.<P H8.3BaHa A.A. HHqHrropoBHqeM ttucmo10 npoiJyKmueHicm 10 

¢omocuHme3y nocieie. BoHa IIIHpoKo BHKOpHCTOBY€TLCH ,n;M xapaKTepHCTHKH 

cpOTOCHHTeTHqHo'i aKTHBHOCTi JIHCTKOBOI IIOBepxHi. 
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y rreprnoMy Ha6Jrn:)KeHHi MO)l(Ha imopyBaTH B3a€M03B
1
.SI3KOM BIIJIHBY 

MeTeoponoriqHHX <PaKTOpiB Ha ypo)KaH iBHpa3HTH ,[(MY <i>OPMYJIOIO 

 
                 (1.14) 

 
,n;e  Y,aMY -,n;iiicHo MO)KJIHBHH MaKCHMaJII>HHiiypo)Kaii; 

FlfJ -<i>YHKu;iH, mo Bi,n;o6pa)Kae 3aJie)l(HiCTb ypo)KaIO Bi,n; <PaKTopaJi. 
3a,n;aqa arpoTexHiKH, Meniopau;il, paiioeyBaHHH KYJII>Typ, ceneKu;n  1 

p03po6KH rrpHHD;HII B rri,n;BHmeHH.SI e<PeKTHBHOCTi BHKOpHCTaHHH rrociBaMH <l>AP € 

3MeHIIIeHHH pi3HHu;i Mi)K YpMY iYnom' T06TO 3MeHIIIHTH pi3HHD;IO 

 

                    (1.15) 

IHIIIHMH CJIOBaMH, u;H pi3HHD;.SI BH3Haqae MaKCHMaJibHHH rrpHpicT ypO)KaIO, 

HKmo B,n;aE:TbC.SI OIITHMi3yBaTH <PaKTOp Ji. 
roJIOBHOIO rrepe,n;YMOBOIO ,ll;JI.SI o,n;ep)KaHH.SI BHCOKOro ypo)KaIO, 6JIH3bKOrO ,ll;O 

IIY, € OIITHMaJibHiCTb BO,ll;HOro pe)KHMY B rrocisax. JlK <i>YHKD;iIO 3HH)KeHH.SI 

ypo)KaIO BO,ll;HHM .n:e<Piu;HTOM MO)l(Ha BHKOpHCTOByBaTH Bi,n;HOIIIeHH.SI 

Fi = E l Eo . (1.16) 

 
,n;e F1 - <i>YHKD;i.SI 3HH)KeHH.SI ypO)KaIO BO,ll;HHM .n:e<Piu;HTOM, mo y ,n;aHOMY BHrra.n:KY 

rrpe,n;CTaBJI.SI€ co6oIO Koe<Piu;iE:HT rpyHTOBO-aTMoc<PepHoro 3BOJIO)KeHHH; 

E - cyMapHe BHrraposyBaHHH pocJIHHHicTIO; 

E0 - BHrrapoByBaHiCTb pocJIHHHOCTi. 

3a YMOBH E=Eo BO,ll;HHH pe)KHM rrociBy MO)l(Ha BBa)KaTH OIITHMaJibHHM. 

JlKmo E < E0, TO ypo)Kaii niMizyeTI>CH so,n;HHM .n:e<Piu;HTOM. 

Ha rri,n;crnBi <PopMyJI (1.8) i(1.16) MO)l(Ha 3arrHcaTH 

 
                                             (1.17) 

 
BKJI10qa10qH cIO,n;H BHpa3 (1.4), o,n;ep)KyeMo 

 
                       (1.18) 

 
He,n;o6ip ypo)KaIO qepe3 so,n;HHH .n:e<Piu;HT t1.E=E0 - E MO)l(Ha BH3HaqHTH 3a 

<PopMynoIO 
 

 
 

a6o 

                       {l.19) 

 
{l.20) 
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dM - - 
-= &(<l> - R ), 
dt 

 

(1.23) 

 

)J;e <l> - C)'MapHHH $oTOCHHTe3 poCJIHHH; 

R -cyMapHe ,n;HxaHIDI pocJIHHH; 

e - Koe<l>iu;ieHT rrepexo.n;y Bi.n; MaCH 3aCBO€Horo ,D;BOOKHCY Byrneu;IO .n;o cyxoi' 

cpiTOMaCH. 

.5!Km;o rrepBHHHHMH rrpo.n;yKTaMH $oTOCHHTe3y € ByrneBO,D;H, TO e = 0,67 (r 

cyxoi' Macllir C02). 

PiBIDIHHH ,l(aBi.n;coHa i<l>iJiirra B rrpHHI.J;Hrri MaJIO Bi.n;pi3IDI€TbCH Bi,n; piBIDIHHH 

lBaHOBa, aJie BOHO rrpe,n;CTaBJieHO MaTeMaTHqHo B 6iJibIII 3araJibHOMY BHnrn.n;i i, 

BJiaCHe KIDKyqH,€ eJieMeHTapHOIO ,D;HHaMiqHoIO MO,D;eJIJIIO. 

lcTOTHHM KpOKOM ,D;JIH IIO,D;aJibIIIOro p03BHTKY MaTeMaTHqHoro OIIHCY pocry 

31HBHJIHCH po6oTH IO. Pocca. Moro cHcTeMa piBIDIHh pocry rrocJiy)J<HJia ocHOBOIO 

,D;JIHiHTeHCHBHOro p03BHTKY ,D;HHaMiqHoro MO,ZJ;eJIIOBaHHH rrpo.n;yu;iHHoro rrpou;ecy i 

CTaJia .n;o u;ooro qacy 3araJihHOBH3HaHoIO. 3arrHIIIeMo 3arrporroH0Baey PoccoM 

CHCTeMy .n;H$epeHu;iaJihHHX piBHHHb ,Zl;JIH OIIHCY pocry OKpe:MHX opraHiB poCJIHH 

 

                        (1.24) 

.n;e i ij II03HaqaIOTb opraHH pOCJIHHH (i=l -JIHCTKH, i=2 - CTe6Jia, CTOB6ypH, i=3 - 

KopeHi, i=4 -perrpo.n;yKTHBHi opraHH); 

m; -cyxa Maca opraHaj; 

&<!J - Koe<l>iu;ieHT e<l>eKTHBHOCTi $oToCHHTe3y, r cyxoi' Macllir C02; 

GR - Koe<l>iu;ieHT e<l>eKTHBHOCTi ,Zl;HXaHHH; 

<l>ci - cyMapHHH $oToCHHTe3 opraHa i 3a .n;o6y, r C02/(.n;. pocJI); 

Re} -cyMapHe .n;HxaHIDI opraHaj 3a .n;o6y; 

V -  BTPaTH cyxoi' <l>imMacH 3a .n;o6y BHacJii.n;oK orra.n;y, r/(.n;. pocJI); 

M - cyMapHa cyxa Maca pocrrHH; 

Ai; - qacTKa CTBopeHHX 3a .n;o6y B i-My opraHi pocJIHHH «cBi)J(HX» acHMiAATiB, HKi 

Bi.n;TiKaIOTh rrpornroM .n;o6H Bj-u  opraH; 

Bi; - o6MiH «cTapHx» acHMiJIHTiB (r/.n;.) Mi)!( i-M i j-M opraHaMH,Bi.n;HeceHHH .n;o 1 

r cyxoi' <l>iToMaCH u;iJioi' pOCJIHHH; 

Aii iBi; rrpe.n;cTaBJIHIOTh y BHrAA.n;i «pocTOBHX Ma'TpHI.J;h». 

y crrpom;eHOMY BHIIa,n;Ky, KOJIH OCHOBHHMH $oTOCHHTe3YJOqHMH opraHaMH 

€ JIHCTKH, 3aMiCTb "poCTOBHX MaTPHD;b
11 

,Zl;JIH rrepio.n;y BereTaTHBHOrO pocry 

po3rAA.n;aIOTbCH <l>YHKu;ii' BereTaTHBHOro pocry A;, a .n;AA rrepio.n;y 

perrpo.n;yKTHBHOro pocry - <l>YHKu;ii' perrpo.n;yKTHBHOro pocry a6o TaK Ha3BaHi 

<l>YHKu;ii' rrpHTOKY - Bi.n;ToKy B;. 
PiBHHHHH pocry .n;rrHj-ro opraHa m.n;i 3arrHcyeThCH y BHrrrH.n;i 
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- 

1 

T
. . L1M 

  1 = MB 
· 

 
m . L1M 

-
1 = A · -+MB · , 
At J  At J 

 
(1.25) 

 

rrpHqoMy LA;= 1 i LB;= 0. 

B rrepio,n; BereTaTHBHoro pocTy B; 1=::1 0, im,n;i 3 (1.25) OTpHMaeMo 
 

· L1M 
-- = A ·- a6o 

    m · 
J = A · 

 
(1.26) 

At J t  ' L1M 
]'

 

 

3Bi,n;cH cTae .HCHHM 3HaqeHH.H cpymai;ii' A; - BoHa BH3Haqae qacTKY Bi,n; 

rrpHpoczy Bciei' pocJIHHH 11MIAt, .HKa B ,n;aHHH MOMeHT qacy rrpHXO,ZJ;HTbC.H Ha 

rrpHpicT j-ro opraHa. <l>yHKn;iro poczy MoHci iMypaTa Ha3HBaIOTb eiOHouteHHJLM 

po3nooi.ny acwwillRmie. 

IlpornroM OHTOreHe3y p03BHTOK OKpeMHX opraHiB Bi,n;6yBa€TbC.H rro­ 

pi3HoMy, TOMY A,{t) 3MiHID€TbC.H B qaci. KpiM mro, A,{t) 3aJie:>KHTb Bi,n; rroro,n;HHX 

yMoB, .HKi BIIJIHBaroqH Ha A;(t ), MO:>KJTb BIIJIHBaTH Ha Beeb BHrJI.H,n; pocJIHHH. 

lJibKH B rrep10,n; perrpo,n;yKTHBHOro poczy -- = 0 
At 

m · 

At }' 
(1.27) 

 
3Bi,n;KH BHXO,ZJ;HTb, mo cpyHKIJ;IB B; BH3Haqae qacTKY Bi,n; yciei' cpiToMaCH, HKa 

rrepeMirn;a€TbC.R y BHrJIH,n;i «CTapHX», 3arraceHHX aCHMiJIHTiB 3iHIIIHX opraHiB y j-H 

opraH. .51Kmo B; > 0, To Bi,n;6yBa€TbCH rrpHTiK acHMiAATiB y j-:H opraH,HKrn;o :>K B; < 

0, To, HaBrraKH,acHMiJI.HTH Bi,n;TiKaIOTb 3j-ro opraHa BiHIIIiopraHH. TaKHM qHHOM, 

cpyHKn;ii' A; i B; OKpeMHX opraHiB pocJIHHH xapaKTepH3YIOTb BHYTPiIIIHi 

3aKOHOMipHOCTi poczy' p03KpHBaIOTb xapaKTep 3araJibHOro rrpHpOCTY no OKpeMHX 

opraHax. 

BHxo,n;.sJqH 3 rrpHrryrn;eHHH, mo Bi,n;TiK acHMiJIHTiB 3 j-ro opraHa 

rrporropn;iHHHH Maci :>KHBOl qacTHHH TO m; IJ;bOro opraHa, E. IT. raJIHMiH (1974) 

3aIIpOIIOH)'BaB cpyHKIJ;iIO perrpo,n;yKTHBHoro poczy BH3HaqaTH 3a BHpa30M 
 

m .  1 
b · = -1 - 

 
(1.28) 

J t  mj  ' 

 

,n;e m - 6ioMaca, y CKJia,n;i .RKOl € KOMIIOHeHTH, HKi 3,ZJ;iHCHIOIOTb i peryJIIOIOTb 

o6MiH peqoBHH, Ha3HBa€TbCH rjJyHKtJioHy10tto 10 6i0Maco10 (A.M. I10111>0BHH, 1979). 

Ii' KiJII>KiCTb on;iHID€TbCH Ha ocHoBi BHKOpHCTaHHH yHiBepcaJI1>Horo 3aKOH)' 

CTapiHHH 6io11oriqHHX CHCTeM. 

):(ml rrepio,n;y aKTHBHOro pocTy BC.R 6ioMaca € cpyHKIJ;iOHyIOqoIO, OT:>Ke, 

rrpHpicT 3araJibHOl i<i>YHKIJ;iOHyIOqoi' 6ioMaCH O,ZJ;HaKOBHH 



 

1 

r/M 

 
 
 

Am · Am · 
1 = -1 

At At 

 

(1.29) 

 

y BHrra.n;ey BHHHKHeHIDI C'TpeCOBHX YMOB a6o rrpH rrpHpo,n;HOMY CTapiHHi 

poCJIHHH, KOJIH KiJihKiCTb 3araJibHOl 6ioMaCH 3HH)l(Y€TbCH BHacni.n;oK rrepesarH 

rrpo:u;eciB po3rra.n;y Ha.n; rrpo:u;ecaMH CHHTe3y' 3MiHH KiJibKOCTi <i>YHK:u;ioHyroqoY 

6ioMaCH BH3Haqa€TbCH 3a BHpa30M 

_ Am ] . - -(Am ] . 1 J 
At   - At  ks  ' 

 
 

(1.30) 

 

.n;e ks - rrapaMe'Tp, HKHH xapaKTepmye qacTKY )l(HTTe,n;iHJibHHX CTIJYKTYP 

pyxnHBHX syrneso.n;iB y 3aranhHiH 6ioMaci opraHa, 6e3p03MipHHH. 

Y po6oTi X. TooMiHra piBIDIHIDI Pocca TIJOXH Mo,n;HQ>iKoBaHe, BKmoqHBlIIH 

B (1.25) 3aMiCTb AMIAt .n;o6oBHH ra3oo6MiH rrociBy BiH o.n;ep)l(aB piBIDIHHH 

Am . [t+l Lo(t) n ] 

-=&Aj( t)   f f (<I>1 - Ri )dL dr - "f)ici + MBj , 

At t 0 i=2 

(1.31) 

 

n 

.n;e Rei - CYMapHe 3a .n;o6y ,n;HxaHHH Bcix opraHiB, KpiM JIHcrn; 

i+2 

t -qac y .n;o6i. 

Y :QbOMY piBIDIHHi 3HaqeHIDI rrpHpocTy Am/At e Q>yHK:QiHMH Bi,n;HocHoY 

rrnol.I(i JIHCTH rrociBy L0(t). 0T>Ke, ,n;JIH BH3HaqeHIDI rrpHpoczy Q>iToMacH oKpeMHX 

opraHiB pocJIHH y rrocisax, HaCaMrrepe.n;, Heo6xi,n;Ho 3HaHTH Bi,n;HOCHY ITJIOII(y 

JIHCTKiB rrociBy B 6y,n;h-HKHH MOMeHT Berern:u;iHHoro rrepio.n;y. Bi.n;HocHa rrnol.I(a 

JIHCTKiB BH3Haqa€TbCH 110 ri rroqaTKOBHX 3HaqeHIDIX Ta OKpeMHX rrpHpOCTaX. 

IlpHpicT ITJIOII(i JIHCTKiB rrociBy BH3HaqaeTbCH lIIJIHXOM rri,n;cTaHOBKH B piBIDIHHH 

(1.31) ITHTOMoY rroBepxHesoY II(iJibHOcTi JIHcrn m1( t). huoMa    rrosepxHeBa 

II(iJihHiCTb JIHCTH € cyxa Maca 0,l1;HHHI.J;i ITJIOII(i ITOBepxHi JIHCTKiB, 
2

. 

 

                (1.32) 

.n;e V1(t) - lIIBH,n;KiCTb 3MeHllleHH.SI ITJIOII(i 3eJieHHX JIHCTKiB, HKa BBa)l(a€TbCH 

rrporrop:u;iiiHoIO rrnol.I(i .n;i10qo! JIHCTKOBoY rroBepXHi (€. II. fanHMiH, 1974). 

,[(JIH OITHCY ,l1;HHaMiKH Q>imMaCH rrociBiB o.,n:. CHpOTeHKO (1977) 

3arrporroHyBaB HaczyrrHy CHCTeMY piBIDIHb: 
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= 

 
 

 

BpaxyBaHIDIM 3MiHH aKTHBHOCTi ,n:HxaHHH opraHiB pOCJIHHH B OHTOreHe3i 

A.M.IlOJibOBHM (1978) 3arrporrOHOBaHa TaKa CHCTeMa piBIDIHb: 

 

A } = p J m.} 
_ 

(  j j  + o} )- j 
i "" aR;Cm/PR 17i   m; 

M 1+ ca; 1+ ca; 

1 

!l.mj pi <1>i 
  P_ --"P-   

M l + ca; 

(apcm pqi mp - 

l + ca; 

fl.iii IM 

a/ m{ J  
(1.35) 

 

 
 

 

!l.m ·c ) 
,n:e l p - npHpiCT 6ioMaCH i-ro BereTaTHBHOro (perrpO,zzyKTHBHOro) opnrna; 

M 

mi( p)- Q_)yHKIJ;i OH)'IOqa 6ioMacai-ro BereTaTHBHOro {perrpo,n:yKTHBHOrO) opraHa; 

fl.mg IM -rrpHpicT cyxoi' 6ioMacH 3epHa; 

!l.mg IM - MaKCHMaJibHO MO)J(JIHBa B peaJibHHX yMoBax IIIBH,n:KiCTb rrpHpocTy 
max 

cyxoi' 6ioMacH 3epHa; 

ft -pOCTOBa Q_)yHKIJ;iH BereTaTHBHOro rrepio,n:y; 

[) i - pOCTOBa Q_)yHKIJ;i.SI perrpo,n:yKTHBHOro rrepio.n:y; 

Ca -KoeQ?iu;ieHT ,n:HxaHIDI pocry; 

aR -OHToreHeTHqHa KpHBa ,n:HxaHH.SI; 

Cm -KoeQ?iu;ieHT  ,n:HxaHIDI rri.n:TPHMKH; 

(/JR- TeMrrepaTypHa KpHBa ,n:HxaHIDI; 

kg -KOHCTaHTa Mixae11ica-MeHTeH; 

i - opraHH: l -JIHCT.SI; s -CTe611a; r -KOpeHi;p - KOJIOCC.SI. 

BHxo,n:.siqH 3 rrpe,n:cTaBJieHh rrpo ,n:HHaMiKY Q_)yHKu;ioHyroqoi' 6ioMacH, BHpa3H 

(1.29) i (1.30), IIIBH,n:KiCTb 3MiHH ITJIOIIJ;i aCHMimmoqoi' IlOBepXHi j-ro opraHa 3a 

crrpH.SITJIHBHX yMoB pocTy ipo3BHTKY pocJIHH,BIIJIHBY CTPecoBHX yMoB iB rrepio,n: 

crnpiHH.SI A.M.IlOJibOBHH OITHCY€ TaKHM BHpa30M 

M j  = !l.mj  ,_l_ 

M M mt (t) 
(1.36) 

IlpHpicT cyxoi' Q?iToMacH 3HaqHo 3aJie)l(HTb Bi,n: MeTeopo11oriqHHX yMoB. 

Xoqa i Q?yHKIJ;ii' pocry ,n:o ,n:e.siKoi' MipH 3aJie)l(aTh Bi,n: Q_}aKTopi B 30BHiIIIHboro 

cepe,n:OBHIIJ;a, 30KpeMa, Ha rrepIIIHX Q_}a3ax p03BHTKY BOHH, HacaMrrepe,n:, BJiaCTHBi 

,n:aHoMy reHOTHrry, xapaKTepH3)'IOTh BH,n: a6o copT. BoHH rroKa3)'IOTh, HK 

Bi,n:6yBa€TbC.SI picT OKpeMHX opraHiB pOCJIHHH, KOJIH rroqHHa€TbCH i KOJIH 

3aKiHqy€TbCH picT Toro qHiHIIIOrO opraHa, KOJIH Bi,n:HOCHHH rrpHpicT opraHa € 

MaKCHMaJibHHM iT.,n:. 
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.5IqMiHh copTy ,[(oMeH, Harrpmma.n;, xapaKTepH3yeTbCH <i>YHKu;ie10 

BereTaTMBHOro pOCTY JIMCTKiB (pHC. 1.7 a), HKa Ha rroqaTKY Berernu;i:H:Horo 

rrepio.n;y rropiBHHHO IIIBM,ZJ;KO ,ZJ;OCHrae MaKCMMYMY' a IIOTiM rrpornroM 20 .n;HiB 

3HM)l(yeTbCH .n;o HYJIH - picT JIMCTKiB rrpMIIMHHeTbCH.  facTMHa «cTapMx» acMMiJIHTiB 

3 JIMCTKiB Bi.n;TiKae B KonoccH, HKe xapaKTepH3yIOTbCH <i>YHKI.J;iHMM B1 iB3 • Y To:H: 

rrepio.n; HK picT JIMCTKiB rrpMIIMHHeTbCH, picT CTe6en MaKCMMaJibHMH, rroqMHaeTbCH 

TaKO)I( IIIBM,ZJ;Ke rri.n;Bmu;eHH.H <i>YHKu;i pOCTY KOJIOCCH. 

 
 
 

1,0 

 
Aj 

   

 

0,8 
 

0,5  
0,4 .2 

.1 

0 0 
   -  .1 

.2 
0 V  VI   VII   VIII   IX 

Pttc. 1.7 -<l>yHKu;i pocTy oKpeMMx opraHiB: 

a) HqMeHIO (IO. Pocc, X. M.si:ri, 1969). Ai -<l>YHKI.J;iH pocTY j-ro opraHa; Bi 

- <i>YHKu;ii,HKi xapaKTepM3yIOTb rrepep03rro.n;in acMMinuiB no opraHax: 
1 -JIHCTSI, 2 -CTe6Jia, 3 -KopiHH.SI, 4 -perrpO,ll;)'KTHBHi opraHH; 

1', 2', 4' -KpHBi B;.<J = 1, 2, 3, i4). 

6) KapmrrnicopTY CyneB (X. TooMiHr, X. M.si:eTany, 1978) 
A; -sereTaTHBHi opraHH; B; -perrpo;::i;yi<THBHi: 1 -JIHCT.SI, 2 -cTe6rra, 

3 -KOpiHH.SI, 4 -6yJIL6H; 

 

<l>yHKu;ii pOCTY KapTOIIJii (pHC. 1.7 6)icTOTHO Bi.n;pi3HHIOTbCH Bi.n; <i>YHKI.J;i:H: 

pocTY 3epHOBMX. PicT KapmrrniMO)l(Ha po3.n;inMTM Ha TPM rrepio.n;M: 1) Bi.n; rroca.n;KM 

.n;o BMCHa)l(eHHH 3arraciB MaTepMHCbKOI 6ynb6M, 2) picT 6a.n;MJIJIH, 3) picT 6ynh6. Qi 

rrepio.n;M qacTKOBO rrepeKpMBaIOTbCH. 

PicT 6a.n;MJIJIH rroqMHaeTbCH 3 MOMeHTY rroHBM cxo.n;iB i 3aKisqyeTbCH Ha 

rroqaTKY iHTeHCMBHoro 6ynh6oyTBopeHHH. IIpoTHroM 40 .n;HiB Bi.n;6yBaeTbCH 

o.n;HoqacHo picT 6a.n;MJIJIH i 6ynb6oyTBopeHHH. Ha rroqaTKY yTBopeHHH 6a.n;MJIAA 

picT :H:oro Bi.n;6yBaeTbCH HK 3a paxyHOK <l>oTOCMHTe3y JIMCTKiB, TaK i 3a paxyHOK 

<l>oH.n;iB, mo 3Haxo.n;.si:TbCH B MaTepMHCbKMX 6ynh6ax. IIicnH rroHBM cxo.n;iB 

Ha:H:6iJibIIIMH rrpttpicT MaIOTb CTe6na iKOpeH , XHi:H: picT :H:.n;e 3a paxyHOK <l>oH.n;iB 

MaTepMHCbKOI 6ynb6M. lpM MaKCMMyMi <i>YHKI.J;ii pOCTY CTe6eJI rroqMHaeTbCH picT 

JIMCTKiB. xHi:H: rrpttpicT .n;ocHrae MaKCMMYMY qepe3 25-30 .n;HiB. MaKCMMyM 

rrpHpOCTY JIMCTKiB CKJia.n;ae 6JIM3bKO 70 % ycboro rrpHpOCTY poCJIMHM. IlpM 

MaKCMMYMi <i>YHKu;iipocTy JIMCTKiB CIIOCTepiraeTbCH MiHiMyM <i>YHKI.J;ii pOCTY 

CTe6en. 3 MOMeHTY MaKCMMyMY rrpHpOCTY JIMCTKiB rroqMHaeTbCH i picT 6ynb6. 



 

 

IlpHpicT nHCTKiB npmmIDieTbC.sI .n;o noqaTKy iHTeHCHBHOro 6ym,6oyrnopeHH.sI. y  
Qeli nepio.n; 6ym,6H pocryTb 3a paxyHOK <PoTOCHHTe3y nHCTKiB i npHnnHBY 

aCHMin.s1TiB i3 CTapiioqnx opraHiB - nHCTKiB iCTe6en. 

 
 
 

2. 6A30BA MO,ll;EJib OIJ;IHKH ArPOKJIIMATIPIHHX 

PECYPCIB  <l>OPMYBAHIDI   IlPO,ll;YKTHBHOCTI 

CIJibCbKOrocno,ll;APCbKHX   KYJlbTYP 

A. M. IlOJibOBOrO 
 

 
0.n;HieIO 3 OCHOBHHX YMOB BHCOKOl KynbTYPH 3eMnepo6cTBa e Hali6inbIII 

IlOBHe BHKOpHCTaHIDI KniMaTHqHHX pecypciB. y QbOMY acneKTi BHBqeHIDI 

KniMaTHqHoI 3a6e3neqeHOCTi <l>OPMYBaHIDI ypo)J(aIO cinbCbKOrocno.n;apcbKHX 

KYnbTYP 3 BpaxyBaHIDIM oco6nHBOCTeH MiKpoKniMary KOHKpeTHHX TepHTOpiH Mae 

BaHBe HayKoBe i npaKTHqHe 3HaqeHIDI.IlpH BpaxyBaHHi BilnHBY KniMary Ha 

e<PeKTHBHiCTb cinbCbKOrocno.n;apcbKOro BHpo6HHQTBa ronOBHHM e BH3HaqeHIDI 

arpoKniMaTHqHHX pecypcis Tepnmpil, peanhosaHe IIIn.sIXOM x arpoKniMarn:qHoro 

palioHysaHIDI. 

 

 
2.1. Kouu;enu;iH MO,ll;eJI10BaHHH 

 
Ea3osa    Mo.n;enh    OQiHKH    arpoKniMaTHqHHX    pecypcis    <PopMYBaHH.sI 

npo.n;yKTHBHOCTi  cinbCbKOrocno.n;apcbKHX  Kynbryp  3aCHOBaHa  Ha  KOHQenQiI 

MaKCHManbHOl npo.n;yKTHBHOCTi pocnHH x.r. TooMiHra, pe3ynbTaTax 

Mo.n;enIOBaHH.sI <l>OPMYBaHIDI ypo)J(aIO pocnHH A.M.IlonbOBOro iMeTO.n;ax OQiHKH 

MiKpoKniMaTHqHQl   MiHnHBOCTi   eneMeHTiB   KniMary   y   rop6HCTOMY   penbe<Pi 

E.H. PoMaHoBol. 

Ea3osa Mo.n;enh oQiHKH arpoKniMaTHqHHX  pecypcis  Mae  6noKosy  CTPYKTYPY 

MiCTHTb III CTb 6noKiB (pHC. 2.1): 

- 6noK BXi.D;HOl H<l>opMaQi ; 

- 6noK  noKa3HHKiB  coIDJqHoI  pa.n;iaQiI sonoro-TeMnepaTYPHOro  pe)J(HMY  3 

BpaxysaHIDIM eKCil03HQiI CXHnis; 

- 6noK <l>YHKQiH BilJ1HBY <l>a3H p03BHTKY i MeTeoponoriqHHX <l>aKTOpiB Ha 

npo.n;yQiHHHH npoQeC pOCJ1HH; 

- 6noK po.n;roqocTi rpyHTY i3a6e3neqeHOCTi pOCJ1HH MiHepanbHHM )J(HBJieHH.sIM; 

- 6noK arpoeKonoriqHHX KaTeropiH ypo)J(aHHOCTi; 

- 6noK y3aranbHIQIOqHx OQiHIOIOqHX xapaKTepHCTHK. 

Po3rn.s1HeMo 6inhIII .n;oKna.n;Ho Qi 6noKH. 
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CM 

 

2.2 lJJIOK BXmuoi iml>0pMa1di 

 
U:eli 6JIOK CKJia,n;aeTbCH  i3  ,n;aHH:X  CTaH,n;apTHH:X  MeTeoponoriqHHX  i 

arpoMeTeoponoriqHHX CIIOCTepe)l(eHb Ta MiCTHTb y co6i BCi Heo6xi,n;Hi ,Zl;JIH 

BHKOHaHHH po3paxyHKiB xapaKTepHCTHKH. BoHH 110,n;iJIHIOThCH Ha TPH rpyrrH: 

Ileprna rpyrra - 3a11acH rrpo,n;yKTHBHo1Bonom y rpyHTi, cepe,n;H1>0,n;eKa,n;Ha 

TeMrrepaTYPa IIOBiTPH, cepe,n;HH 3a ,n;eKa,n;y KiJihKiCTb ro,n;HH COHHqHoro CHHBa, cyMa 

orra,n;iB 3a ,n;eKa,n;y' cepe,n;HiH 3a ,n;eKa,n;y .n;e<i>in;HT HacHqeHHH IIOBiTpH, KiJihKiCTb 

,n;HiB y po3paxyHKOBiH ,n;eKa,n;i. 

yra rpyrra - iH<i>opMan;iH rrpo BHeCeHHH ,Zl;03 a30THHX, <t>oc<i>opHHX i 

KaJiiHHHX ,n;o6pHB, ,n;aHi rrpo OIITHMaJibHi ,Zl;03H IJ;HX ,n;o6pHB, ,n;aHi rrpo BHeCeHHH 

opraHiqHHX  ,n;o6pHB  Ta   XHiH OIITHMaJihHiH  ,D;03i, piK  BHeceHHH  opraHiqHHX 

,n;o6pHB, 6an rpyHTOBOro 6oHiTezy. 

Tpern rpyna -iH<i>opMau;iH npo eKCII03HIJ;iIO Ta KpyTiCTh cxHny, Ha HKOMY 

p03TallIOBaHe IIOJie, xapaKTepHCTHKa THny CXHJIY iMiCIJ;H p03TarnyBaHHH IIOJIH Ha 

CXHJii. 

 

 
2.3. liJIOK DOKa3HHKiB COH.Hquoi pa.z:dauiii BOJIOro-TeMneparypuoro 

peHMY 3 BpaxyuaHHHM eKCD03HQiiDOJIH 
 

,[(ml po3paxyHKY iHTeHCHBHOCTi 

BHKOpHcToByeThCH <PoPMYJia C.I. CiBKOBa 

CYMapHo1 coHHqHo1 pa,n;iau;i1 

Qt = 12,66.css1)1·31 
+ 31s. (A1+ BJ )

2
•
1 

, (2.1) 

,n;e Qo - cyMapHa COHHqHa pa,n;iau;iH, :r.u;o npHXO,Zl;HTb Ha ropH30HTaJibtty 

IIOBepXHIO, Karri 
2

.,n;o6a; 

SS-cepe,n;HH 3a ,n;eKa,n;y KiJI1>KicT1> ro,n;HH coHHqHoro CHHBa; 

j -HOMep po3paxyHKOBOl ,n;eKa,n;H; 

A i B - rrpoMi)l(Hi xapaKTepHCTHKH, :r.u;o BH3Haqa10T1>CH B 3aJie)l(HOCTi Bi,n; 

IIIHpOTH Micu;eBocTi Ta CXHJieHHH CoHIJ;H. 

lHTeHCHBHiCTb cyMapHOl COHHqHOl pa,n;iau;il 3 ypaxyBaHHHM eKCII03HIJ;i1 i 

KpyTOCTi CXHJIY BH3HaqaeThCH 3a BHpa30M 

 

                                          (2.2) 

,n;e Qeks - cyMapHa COHHqHa pa,n;iau; H B 3aJie)l(HOCTi Bi,n; eKCII03HIJ;il 

KpyTocTi cxHny, Kan/ 
2

·,n;o6a; 

cM 

kfh - Koe<l>iu;imT ,n;m1 rrepepaxyHKY cepe,n;H1>01 3a ,n;eKa,n;y CYMapHo1 

coHHqHo1 pa,n;iau;il 3 ropH30HTaJII>Ho1 noBepxHi ,n;JIH CXHJiiB pi3Ho1 KpyTocTi, 
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Bi,n;H. O,D;. 
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BemrqHHa    ki BH3HaqaeTbCH B 3a.JieJKHOCTi Bi,n; mHpoTH Micu;eBocTi, 

Ka.JieH,n;apHoro MiCHu;H, eKCII03HI.J;iiiKpymcTi CXHJIY (rn6n. 2.1). 

 
Ta6JIHUH 2.1 -II011paBKH ,n;IDI p03paxyHKY cepe,n;H1>oi 3a ,n;eKa,n;y cyMapHoi 

coHHqHoi pa.n;iau;ii 

 

MiCHI.J;h 

lliHpOTa, 

rpa.n;. 
IV v VI VII VIII IX 

IIiBHiqHHH 

CXHJI 200 44 
0,86 0,91 0,92 0,91 0,87 0,75 

46 0,85 0,90 0,92 0,91 0,86 0,75 
48 0,85 0,90 0,92 0,91 0,86 0,75 

50 0,84 0,90 0,91 0,90 0,85 0,75 
52 0,83 0,89 0,91 0,90 0,85 0,75 

IIiBHiqHHH 

CXHJI 100 44 
0,93 0,95 0,96 0,96 0,94 0,89 

46 0,93 0,95 0,96 0,96 0,94 0,89 
48 0,93 0,95 0,96 0,96 0,94 0,89 
50 0,92 0,94 0,96 0,96 0,94 0,88 
52 0,92 0,94 0,96 0,96 0,94 0,88 

IIiB,n;eHHHH 

CXHJI 200 44 
1,07 1,02 0,99 1,01 1,05 1,15 

46 1,07 1,02 0,99 1,01 1,06 1,15 

48 1,08 1,03 1,0 1,01 1,06 1,16 
50 1,08 1,03 1,0 1,01 1,06 1,16 

52 1,09 1,04 1,0 1,02 1,07 1,16 
IJiB,n;eHHHH 

CXHJI 100 44 
1,05 1,01 1,0 1,01 1,04 1,08 

46 1,05 1,02 1,0 1,01 1,04 1,08 
48 1,05 1,02 1,0 1,01 1,04 1,08 
48 1,05 1,02 1,0 1,01 1,04 1,08 
50 1,05 1,02 1,0 1,01 1,04 1,08 

  52 1,06 1,02  1,0 1,02 1,04 1,08 
 
 

,l{rrH po3paxyttKy TeMIIepaTypH IIOBiTpH Ha CXHJii BHKOpHCTOBYE:ThCH BHpa3 

 
                                        (2.3) 

.n;e Tseks  - cepe,n;HhO,D;eKa,D;Ha TeMIIepaTypa IIOBiTpH Ha CXHJii,°C; 
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Wo , 

 

 
 

O,ll;.; 

k'{ks - Koecpiu;irnT ,ll;IDI nepepaxyHKY TeMnepazypH IlOBiTpH Ha CXIDii, Bi,ll;H. 

 
Ts cpe,1J;Hb0,1J;eKa,1J;Ha TeMneparypa noBiTpH Ha ropH30HTaJibHiii 

IlOBepxHi,°C. 

BeJrnqHHa k!ks BH3HaqaeTbCH B 3aJie)l(HOCTi BiA rrmpoTH Micn;eBOCTi 

KpyTOCTi CXH.rry: 
a) niBHiqHHH CXHJI 

k;fp = 1-0,003.(1+ 0,02<p). f3kp (2.4) 

6) niB,IJ;eHHHH CXHJI 
' 

k;fp = 1+ 0,001·(1 + 0,007cp) .f3kp' (2.5) 

B) cxi,IJ;HHH i3aXi,ll;HHH CXHJIH 

k;fj> = 1-0,001·(1-0,005cp). f3kp (2.6) 

r) niBHiqHo-cxi,ll;HHH iniBHilJH0-3axi,ll;HHH CXHJIH 
'
 

k;fp = 1-0,0025.(1 + 0,02cp) ./3kp (2.7) 

A) niB,ll;eHHO-CXi,IJ;HHH iniB,ll;eHH0-3aXi,ll;HHH CXHJIH 
'
 

k;fp = 1-o,ooos5. (1+ 0,01cp). Pkp (2.8) 

,IJ;e cp - rrmporn nyHKTY, rpa,ll;; 
'
 

J3kp - KpyTiCTb CXHJiy, rpa,ll;. 

Pe)l(HM 3BOJIO)l(eHHH rpyHTY 3 ypaxyBaHHHM eKcno3Hu;iY cXH.rry 

Bli3HalJa€TbCH ,ll;BOMa cnoco6aMH: 

- neprrmii cnoci6 - npH HaHBHOCTi ,1J;aHHX npo BOJioricTo rpyHry 

 
j   - W(j)  j 

ks -keks (2.9) 

 
,1J;e W0 - 3anacH npOAYKTHBHOI BOJiom y MeTPOBOMY rnapi rpyHTY Ha 

ropH30HTaJihHiii IlOBepxHi,MM; 

Wekl'-3anacH npO,IJ;yKTHBHOl BOJIOm B rnapi rpyHTY 0-100 CM Ha CXHJii,MM; 

k - KOecpiu;irnT ,ll;IDI nepepaxyHKY 3anaciB BOJIOm Ha CXHJii,Bi,ll;H. O,ll;. 

BeJIHqHHa k BH3Hal!a€ThCH B 3aJie)l(HOCTi BiA 3BOJIO)l(eHHH Mic:u;eBOCTi, 

nopH poKy, eKCil03HD;iY CXHJIY icpopMH penoecpy (Ta6JI. 2.2); 
- ,ll;pymii cnoci6 - npH BiACYTHOCTi ,ll;aHHX npo BOJioriCTb rpyHry 

BH3HalJa€TbCH cyMa ona,1J;iB 3 ypaxyBaHHHM cpaKTOpiB 3BOJIO)l(eHHH TepHTopiY, 

eKCil03H:u;iY CXHJIY Ta cpopMH penoecpy 
 

oi = k o, .Qi 
S eks eks s , 

(2.10) 

 

,1J;e Oseks - cyMa ona,1J;iB 3a ,1J;eKa,1J;y 3 ypaxyBaHHHM cxHny, MM; 
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kk s - Koecpi:u;imT ,n;JUI nepepaxyHKY ona,n;is Ha cxm1i,si,n;H. o.n;; 

Os - C)'Ma ona,n;iB 3a ,n;eKa,n;y Ha ropH30HTa.JihHY nosepxmo. 

 
Ta6nH:QH 2.2 -IIonpaBKH ,n;IDI po3paxyHKY 3anacis npo.n;yKTHBHOi' sonorn 

 

<l>opMa penI>ecpy nnn::i OOKV Cepe,n;IDI BeJIHqHHa 
seHar niTO I ociHh 

a) CxHnH np.HMoro Ta BBirnyroro npo<l>imo 

BepIIIHHa 0,54 0,46 0,42 0,47 
IIiBHiqHHH CXHn: 
sepxIDI qacTHHa 1,0 0,86 0,98 0,95 
cepe.n;m1 -"- 1,0 1,0 1,0 1,03 
HH)KH.H -"- 1,5 1,49 1,08 1,36 
ni,n;Hi)K)K.H 2,0 1,50 1,60 1,70 
IIs,n;eHHHH cXHn: 
BepXH.H qacTHHa 0,45 0,41 0,37 0,41 
cepe,n;H.H -"- 0,62 0,50 0,48 0,53 
HH)KH.H -"- 0,93 0,93 0,96 0,95 
ni,n;Hi)K)K.H 1,22 1,20 1,14 1,19 
PisHa Mic:u;esicTh 1,0 1,0 1,0 1,0 

6) CxHnH BHilYKnOro npo<l>imo 
Bo.n;op03,n;inI>He 

nnaTo 
1,0 1,0 1,0 1,0 

IIiBHiqHHif cxHn: 

BepxH.H qacTHHa 0,95 0,97 0,98 0,97 
cepe.n;IDI -"- 1,03 1,0 1,0 1,01 
HH)KH.H -"- 1,03 0,92 0,82 0,92 
ni,n;H )K)K.H 2,18 1,88 1,99 2,02 
IIis,n;eHHHH cxHn: 
BepXH.H qaCTHHa 0,85 0,82 0,76 0,81 
cepe.n;m1 -"- 0,73 0,77 0,71 0,74 
HH)KH.H -11

 
- 0,78 0,72 0,66 0,72 

ni,n;Hi)K)K.H 1,22 1,18 1,14 1,18 

 

BenHqHHa kks BH3HaqaeTI>C.H B 3a.Jie)KHOCTi si.n; 3BOilO)KeHH.H TepHTopii', 

eKCTI03H:Qii' CXHJ Y icpopMHpenbecpy (rn6n. 2.3). 

,am1 po3paxyHKY BHnaposysaHocTi E0 BHKOpHcTosyeThC.H MeTo,n; 

A.M. ArrnaTI>eBa: 

 
E j = 0 65 · DWW j  · dvj  ·0 75 (2.11) 

0 ' ' ' 

 

.n;e DWW - cepe,n;Hiif 3a ,n;eKa,n;y .n;ecpi:u;HT HacHqeHH.H nosiTp.H; 
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dv -KiJ bKiCTb  HiB y po3paxyHKOBiH  eKi. 

 
Ta6muv12.3 -IlorrpaBKH     IDI p03paxyHKY C)'MH orraiB B 3aJie)l(HOCTi  Bi 

3BOJIO)l(eHHH TepHTOpi ,eKCII03HQii CXHJIY Ta c)>opMH peJIJ>ec)>y 

 

3oHa 

3BOJIO)l(eHHH 
IiBHiqHHH  CXHJI IiBeHHHH   CXHJI 

BepXHH 

qac- 

THHa 

cepe.n;- 

RH qac- 

THHa 

HH)I(- 

HH 

qac- 

THHa 

Ili.n;- 

Hi)I(- 

)l(H 

BepXHH 

qac- 

THHa 

cepe- 

HH qac- 

THHa 

HH)I(- 

HH 

qac- 

THHa 

rri.n;- 

Hi)I(- 

)l(H 

 
fPYHT THrry «a» 

HaMipHo 

3BOJIO)l(eHa 
0,82 0,87 0,92 1,50 0,88 0,90 0,92 1,38 

,l(ocTaTHbO 

3BOJIO)l(eHa 
0,83 0,85 0,88 1,56 0,88 0,94 0,96 1,32 

CJia6Ko 

rrocyIIIJIHBa 
0,84 0,88 0,90 1,48 0,90 0,94 0,96 1,26 

IlocyrnJIHBa 0,88 0,92 0,95 1,25 0,93 0,96 0,98 1,19 
,l(y)l(e 

IIOCYIIIJIHBa 
0,93 0,95 0,98 1,15 1,0 1,0 1,0 1,0 

Cyxa 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
rPYHT THIIY «6» 

HaMipHo 0,86 0,89 0,90 1,37 0,92 0,96 0,98 1,28 
3BOJIO)l(eHa 
,l(ocTaTHhO 

3BOJIO)l(eHa 
0,88 0,90 0,92 1,33 0,94 0,97 0,99 1,14 

CJia6Ko 

IIOCVIIIJIHBa 
0,89 0,92 0,95 1,20 0,96 0,98 1,0 1,06 

IlocyrnJIHBa 0,95 0,97 0,89 1,15 0,98 1,0 1,0 1,02 
,l(y)l(e 

rrocyrnJIHBa 
0,98 0,98 1,0 1,05 1,0 1,0 1,0 1,0 

Cyxa 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
IlpHMiTKa: 

rPYHTH THIIY «a»: rri.n;30JIHCTi cyrricKH, IIOT)')l(HHH qopH03eM, THIIOBi i 

rriB.n;eHHiqopH03eMH,   CBiTJio-KaIIITaHOBi. 

tpyHTH  THIIY  «6»:  rri.n;30JIHCTi  cyrnHHKH, Hi  Ta erpaoBaHi 

qopH03eMH, TepacOBHH qopH03eM. 

 
Po3paxyHoK BHrrapoByBaHocTi 3 BpaxyBaHHHM eKCII03HQii  CXHJIY 

BHKoHyeThCH 3a crriBBi HorneHHHM 

 

El - k E(J) .El 
Oeks - eks 0' 

(2.12) 
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.n;e Eoeks - BHIIapoByBaHiCTb Ha cxm1i; 

k!ks -Koe<Piu;irnT .n;m111epepaxyBaHIDI BHIIapoByBaHOCTi Ha CXHni. 

CyMapHe BHIIapoByBaHIDI BH3HaqaeTbC.H  3a <PopMynoIO  C.I.XapqeHKO 

 

                                   (2.13) 

.n ;e Eeks - CYMapHe BHIIapoByBaHIDI Ha cxHni; 
PHop - HOpMa BereTau;iHHHX 11onHBiB; 

wHB - HaiiMeHIIIa Bonoro€MHiCTb y rnapi rpyHTY 0-100 CM; 

Oseks -cyMa 011a.n;iB 3a .n;eKa.n;y 3 ypaxyBaHH.HM cxHny; 

Weks - 3a11acH IIpO.ZJ:YKTHBHOl BOnom y Me1'pOBOMY rnapi rpyHzy Ha CXHni. 

BenHqHHa Koe<Piu;ieHTa .n;n.H 11epepaxyHey BHIIapoByBaHocTi Ha cxHni k!ks 

3HaXO,Zl;HTbC.H B 3anexrnocTi Bi.n; 3BOllOJKeHIDI TepHmpil, IIOpH poKy, eKCII03HIJ;il i 

KpymcTi cxHny (rn6n. 2.4). 

 
Ta6nHIJ;.H 2.4 -TI011paBKH .ZJ:n.H p03paxyHKY BH11apoByBaHocTi BeCHOIO 

 

 

3oHa 3BOllOJKeHIDI 
EKCII03HIJ;i.H Ta KPYTH3Ha CXHllY 

IliBHiqHHH CXHll IliB.n;eHHHH CXHn 
50 100 150 200 50 100 150 200 

,l(OCTaTHbO 

3BOllOJKeHa 
0,94 0,84 0,77 0,72 1,08 1,12 1,19 1,25 

Cna6Ko 

IIOCYIIInHBa 
0,92 0,87 0,76 0,69 1,05 1,11 1,17 1,20 

IlocyrnnHBa 0,91 0,82 0,75 0,66 1,05 1,10 1,17 1,19 
.[(yJKe  11ocyrnnHBa 0,91 0,83 0,73 0,64 1,03 1,08 1,14 1,18 

 

IlpHMiTKa: 

30HH 3BOllOJKeHH.H BH3HaqaIOTbC.H Ha OCHOBi cepe,Zl;HbOpiqHHX .n;aHHX 

11po 3BOllOJKeHIDI rpyHzy: 

1) Ha.n;MipHo 3BonoJKeHa 70-90 % TIB; 

2) .n;ocTaTHbO 3BOJioJKeHa 50-60 % TIB; 

3) cna6o 11ocyrnnHBa 40-50 % TIB; 

4) 11ocyrnnHBa 30-40 % TIB; 

5) .n;yJKe 11ocyrnnHBa 20-30 % TIB; 

6) cyxa < 20 % TIB; 

TIB - IIOBHa BonoroeMKiCTb rpyHzy, MM 
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Wj+I - wj oj pj Ej F j 

rJ. 

 

3a ,I(OIIOMOrOIO HaCT)'IIHOro crriBBi.I(HOIIIeHH.SI po3paXOBY€TbC.SIimpiilbTPau;i.si      

y  Hm1rni IIIapH rpyHT)' 

 

                    (2.14) 

 
,I(e Fil t  -iHcpiilhTPau;i.si B HH)l(HiIIIapH rpyHT)' Ha CXHni 3a ,I(eKa.I(y, MM. 

eks 
 

)J.n.si po3paxyHKY 3arraciB rrpO.I(yKTHBHOl BOilOrH Ha CXHiliBHKOpHCTOBY€TbC.SI 

piBH.SIHH.SI BO,I(HOro 6anaHcy 

 

eks   - eks +  S eks + nor - eks - ilteks . 
(2.15) 

 

 

 

2.4. JiJIOK «l>YHKI.dii BDJIHBY «1>a1u p03BHTKY i MeTeopoJiori'"IHHX 

«t>aKTopiB ua npo.z:.yKQiuuii npoQec pocJiuu 

 
B  ocHoBi   rrpo,D,yu;iHHoro  rrpou;ecy  pocnHH  ne)l(HTh   cpoTOCHHTe3.  

Moro iHTeHCHBHiCTb o6yMoBnIO€TbC.SI cpa30IO po3BHTKY pocnHH yMoBaMH 

HaBKOilHIIIHbOro cepe,D,OBHa. )J.n.si p03paxyHKY OHTOreHeTHqHOl KpHBOl 

cpOTOCHHTe3y BHKOpHCTOBY€TbC.SI cpopMyna 

a = exp-[-aw(T.S'\ Lti (2.16) 

 

 
 

                                         (2.17) 

,I(e a<!J - OHToreHeTHqHa KpHBa cpOTOCHHTe3y, Bi,D,H. O,D,.; 

a:J:, -rroqaTKOBe 3HaqeHH.SI OHTOreHeTHqHQl KpHBOl cpOTOCHHTe3y,  Bi.I(H. o,n;.; 

L t11  - cyMa  ecpeKTHBHHX  TeMrreparyp  IIOBiTPH  Bi.I(  CXO.I(iB,  rrpH  .SIKiH 

CIIOCTepira€TbC.SI MaKCHMailbHaiHTeHCHBHiCTb cpOTOCHHTe3y pOCilHH,°C; 

TS2 -cyMa ecpeKTHBHHX TeMrreparyp,°C. 

<l>yHKI.J;i.SI  BIIIlHBY  TeMIIeparypH  IIOBiTP.SI  Ha  rrpO.I(yI.J;iHHHM  rrpou;ec  pocnHH 

BH3Haqa€TbC.SI HK 
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op 

 

 

 

V/ep = 

13,7 ·sin(0,077 ·x{ ) npu (T i -Tep) <Ttptl' 
 

npu Toptl 5: (Ti -Tep) 5: Ttpt2' 
 

1,13 ·cos(l,570 ·x{  ) npu (T i -Tep ) > T}p12 , 

 

 

(2.18) 

 

 

.n;e V/<1> -TeMnepaTypHa KpIIBa cpoTOCHHTe3y, Bi.n;H. o.n;.; 

T - cepe.n;HhO,lJ;eKa .n;Ha TeMnepaTypa IlOBiTpH,°C; 

T<P - cepe.n;H1>0.n;eKa.n;Ha TeMnepaTypa noBiTpH, npH HKiH noqHHa€ThCH 

cpOTOCHHTe3,°C; 

Toptl -HH)J(HH Me)J(a TeMnepazypHoro OilTHMYMY )J;JIH cpoTOCHHTe3y, °C; 

ToptZ - BepxHH Me)J(a TeMnepazypHoro onTHMYMY )J;JLSI cpOTOCHHTe3y,°C. 

y piBHHHHi (2.18) npoMi)J(Hi BeJIHqHHH 3HaXO,ll;HThCH 3a cpopMYJiaMH 
 

. . T . 

x{ = (T/ ·keks -Tep )/(T 11 -Tep ) , 

. . T . . 

x = (T/ ·keks -T12 )/(Tmax -Tt2 ) , 

(2.19) 
 

(2.20) 

 

.n;e Tmax - cepe.n;HhO)J;eKa.n;Ha TeMnepazypa IlOBiTpH, npH HKiH npHilHHH€ThCH 

cpOTOCHHTe3,°C; 

Ts -TeMnepazypa IlOBiTpH Ha ropH30HTaJihHiH IlOBepxHi,°C; 

k[ks - KoecpiQi€HT )J;JLSI nepepaxyBaHHH TeMnepazypH IlOBiTpH Ha CXHJii. 

3HaqeHHH HHJKHhOi i BepXHhOi MeJKi TeMnepazypHoro OilTHMYMY )];JUI 

cpOTOCHHTe3y BH3HaqaIOThCH HK cpyHKQi qacy. 

<l>yHKQiH BilJIHBY BOJIOfOCTi rpyHT)' Ha cpoTOCHHTe3 y<l> 3HaXO)J;HThC.SI HK 
 

-1,163 ·( x{ )2 + 2,187 ·x{ npu . w . 
W  · k <W 

 

Yep = 

l 
 

1 n,rnu woiptl <- wi ·kw
eks 

<
- 

woipt2' 

eks 1 

- 0,654 + 3,824 ·x{ - 2,633 ·(x{ ) 
2 

+ 0,467 ·(x{ ) 3 (2.21) 

npu  

 

 
.n;e w-3anacH npo.n;yKTHBHOi BOJIOfH y MeTPOBOMY mapi rpyHzy, MM; 

Woptl - HHJKH.SI Me)J(a OilTHMaJihHHX 3anaciB BOJIOfH,MM; 

WoptZ - BepXHH Me)J(a onTHMaJihHHX 3anaciB BOJIOrH, MM. 



 

( 

 
 

 
 

 

. . w . 
xj =W 1 · keks / W11 , 

 

(2.22) 

xJ
.
 

. w . 
= W 1 

·keks IW 12 , 
(2.23) 

 

,n;e  k - Koecpiu;imT  ,n;Jrn  nepepaxyBaHIDI 3anaciB  Bonom  Ha  cximi, 

Bi.[(H. O,[(.. 

<l>yHKD;iSI Bnmrny BOJIOr03a6e3neqeHOCTi TIOCIBIB p03rJUI,n;aeTbCH HK 

cnonyqeHIDI ,n;Box cpyHKu;iH. BpaxoByeT1>CH cpyHKD;iH Bnmrny BonorocTi rpyHTy Ha 

npo,n;yKTHBHiCTI> poCJIHH (3a ,n;aHHMH npo cpaKTHqHi3anacH BOJiom) iBi,n;HOIIIeHIDI 

cyMapHoro BHnapoByBaHHH nociBiB ,n;o BHnapoByBaHOCTi 3  BpaxyBaHIDIM 

eKcno3Hu;ii' iKpyTocTi cxHJiiB: 

. J0,5 
FW = r · Ef 1cs , 

EO eks 

 
(2.24) 

 

,n;e FW -Bi,n;HocHa Bonor03a6e3neqeHicT1> nociBiB, Bi,n;H. o,n;.. 

AHanoriqHo BH3HaqaeT1>CH y3aran1>HeHa cpyHKu;iSI BTIJIHBY TepMiqHoro 

pe)lmMy iBonoro3a6e3neqeHocTi FTW 1 Ha cpoTOCHHTe3: 

 

FTW 1 = ( I/let> FW)
0
•
5

, (2.25) 

 
,n:o u;iei' cpyHKu;ii' BBO,[(HTl>CH KOpeKu;iH Ha piBeHI> TeMneparypH B cnonyqeHHi 

3 BOJIOro3a6e3neqeHiCTIO 

 

FTWi_ [I + (1- '¥<l> )(1- FW ) npu tn < topt I 

 

(2.26) 
 

FTW1[l -(l -'¥<1> )(1 -FW)] npu tn > topt2 

 

 

2.5. liJioK po,LuoqocTi rpyury i1a6e1neqeuocTi pocJiuu 

MinepaJibHHM HBJieHHSIM 

 
Po,n;10qicT1> rpyHTY xapaKTepH3yeT1>CH BMicToM y HiH ryMycy, ru;o 3aJie)l<HTI> 

Bi,n; MipH BTIJIHBY ep03fi rpyHry. 

 
(2.27) 

 

 
F. _ Gumeks 

Gum - ' 
Gumopt 

 
 

(2.28) 
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.......,J 

ef  - npu 0,70 < 

w 
.-< 0,85, 

(2.32)
 

 

.n;e Gum -BMiCT ryMycy y rpyHTi,%; 
Gumeks - BMicT ryMYCY y rpyHTi Ha cxmiax 3 BpaxyBaHHSIM ep03il,%; 

k:r -<PYHKQiH BIIJIHBY ep03i'i rpyHTy Ha BMiCT ryMycy y rpyHTi,Bi,n;H. o.n;; 

Gumopt - OIITHMaJihHHH ,n;JIH BHponroBaHHH ciJihChKorocrro.n;apcbKOI 

KYJihTYPH BMicT ryMycy y rpyHTi,%. 
<I>yHKQi.SI BIIJIHBY BMiczy fYMYCY y rpyHTi BH3Haqa€ThCH 3a <POPMYJIOIO 

o.c. 06pa3QOBa )];JI.SI p03paxyHKY 3a6e3rreqeHOCTi pOCJIHH eJieMeHTaMH 

MiHepaJibHOro  )l(HBJieHHH 

 

FWGum = ( FGum)l ,35 .exp[l,1·(1 - FGum )' (2.29) 

 
.n;e FWGum - <PYHKQiH BIIJIHBY BMiczy ycy y rpyHTi Ha <PoPMYBaHHH 

ypO)l(aIO, Bi,ZJ;H. O,ZJ; .. 

3HaqeHHH <PYHKQiH OIITHMaJihHOCTi a30THOro, <Poc<PopHoro i KaJiiHHoro 

)l(HBJieHHH po3paxyeThCH 3a MeTO,ZJ;OM o.c. 06pa3QOBa 3 ,n;e.SIKHMH MO,n;H<PiKaQiHMH 

FN = Nm  , (2.30) 

Nopt 
 

                              (2.31) 

.n;e Nm- BHeceHa ,ZJ;03a a30THHX .n;o6pHB, Kr/ra; 

Nopt  - orrTHMaJihHa ,n;03a a30THHX .n;o6pHB, Heo6xi.n;Ha ,n;JIH  o.n;ep)l(aHHH 

MaKCHMaJihHOro ypo)l(aIO, Kr/ra; 

FWN- <PYHKQiY BIIJIHBY 3a6e311eqeHocTi a30TOM, Bi,n;H. o.n;.; 

kef - Koe<Piqi€HT e<PeKTHBHOCTi .n;o6pHB B 3aJie)l(HOCTi Bi,n; BOJIOroCTi rpyHzy' 

Bi,ZJ;H. O,ZJ;. 

AHaJioriqHo  BH3HaqaIOThCH  <PYHKQi'i BIIJIHBY  3a6e311eqeHocTi  <Poc<PopoM 

FWp i KaJiieM FWK . 

BrrJIHB pe)l(HMY 3BOJIO)l(eHHH rpyHTY Ha e<PeKTHBHiCTh .n;o6pHB 

BpaxoBy€ThCH 3a BHpa30M: 

wjks 
npu --. -0,85, 

w r1 

k j   - 0,8 
wjks 

r1 
 

0,6 
wjks 

npu --. -0,70, 

w r1 
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pap eks 

 

AmmoriqHo BH3HaqaeTbC.SI cniBBi,n;HomeHH.SI ,n;o3H opraHiqHHX ,n;o6pHB ,n;o i'x 

OilTHMaJibHOl BeJrnqHHH i p03paxyeTbC.SI  <i>YHKI(i.SI BilJIHBY BHeceHH.SI opraHiqHHX 

,n;o6pHB 3 BpaxyBaHH.SIM poKy BHeceHH.SI ,n;o6pHB 
 

Org 
Forg = o-- 

rgopt 

 
(2.33) 

 

 
(2.34) 

 
 

,n;e FWOrg -<i>YHKI(i.SI BITJIHBY BHeceHH.SI opraHiqHHX ,n;o6pHB Ha ypo)l(all:; 

Org - BHeceHa ,n;o3a opraHiqmix ,n;o6pHB, Tira; 
Dru - onTHMaJibHa ,n;n.SI BHponzyBaHH.SI cin1>c1>Korocno,n;apc1>Koi' KYJI.bTYPH 

o opt 

,n;o3a BHeceHH.SI opraHiqHHX ,n;o6p1rn, Tira; 

kog 
rg 

-Koe<Pil( €HT BilJIHBY poKy BHeceHH.SI opraHiqHHX ,n;o6pHB, Bi,n;H. o,n;. 

y3araJI1>HeHa <i>YHKI(i.SI BilJIHBY po,n;10qocTi rpyHTy iBHeCeHH.SI MiHepaJibHHX 

Ta opraHiqHHX ,n;o6pHB p03paxyeTbC.SI 3a npHHI(HilOM Ji 6ixa 
 

FWM = minf W6rg , FWjy, FWj , FWk}, (2.35)
 

,n;e FWMe1- <i>YHKI(i.SI BITJIHBY e<i>eKTHBHoi' po,n;10qocTi Ha ypo)l(aH, Bi,n;H. o,n;. 

 

2.6. liJioK arpoeKoJioriqunx KaTeropiii ypoaiiuocTi 

 
BH3HaqeHH.SI BeJIHqHHH pi3HHX arpoeKonoriqHHX KaTeropiH ypo)l(aHHOCTi 

3,ZJ;iHCHIO€TbC.SI 3 BpaxyBaHH.SIM BHeceHHX MO,n;H<i>iKal(iH, i3 3eHH.SIM 6iJibill 

IlOBHOliH<i>opMal(ii' iHaITOBHeHH.SIM I(HX KaTeropiH HOB.HM 3MiCTOM. 

36iJibilleHH.SI IlOTeHI(iHHOl ypo)l(aHHOCTi 3araJibHOl 6ioMaCH 3a ,n;eKa,n;y 

BH3HaqaeTbC.SI B 3aJie)l(HOCTi Bi,n; iHTeHCHBHOCTi <i>oTOCHHTeTHqHo aKTHBHOl 

pa,n;ial(ii' (<PAP) i 6ionoriqHHX oco6JIHBOCTeli KYJII>TYPH 3 BpaxyBaHH.SIM 3MiHH 

3,ZJ;aTHOCTi poCJIHH ,n;o <i>oTOCHHTe3y npornroM Berernl(ii' 

 

A  rryi . 1] · Qi ·kQJ  ·d vi 
Ll.l.1 J 

= a<P 

M q 

M Y 

 

(2.36) 

,n;e --­ 
M 

npHpicT IlOTeHI(iHHoi' ypo)l(aHHOCTi 3araJibHOl 6ioMaCH 3a 

2 
,n;eKa,n;y, rlM ; 

a<!> - OHTOreHeTHqHa KpHBa <i>oTOCHHTe3y, Bi,n;H. o,n;.; 
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r/M 

 
 

r/M 

 

17 - Kn,z:J: rrociBiB, Bi,n;H. o,n;.; 
2 

Qrpap - cepe,n;Hho,n;eKa,n;Ha 3a ,n;o6y cyMa <I>AP, Kan/cM ,n;o6a; 

kf:s - Koe<l>iu;ieHT ,n;m1 rrepepaxyBaHH.sI cepe,n;HhOI 3a ,n;eKa,n;y cyMapHoi'. 

CQH.sJqHol pa,n;iau;il 3 ropH30HTaJibHOl IIOBepxHi ,D;JI.sI CXHJiiB phHOl eKCII03Hl(il i 

KpyTOcTi, Bi,n;H. o,n;.; 

q - KanopiiiHiCTb. 

IlpHpicT MeTeoponoriqHO-MO)KJIHBOl ypo)KaHHOCTi 3aranbHOl 6ioMaCH .sIBJI.sI€ 

co6mo rrpHpicT IIOTeHI(iHHOl ypo)KaHHOCTi, .sIKHH 6y,n;e o6Me)KeHHH BIIJIHBOM 

BOJIOro-TeMrrepaTypHoro   pe)KHMy: 

 

 
 

MfMY 

MfMY l 

M 
(2.37) 

,n;e --- - rrpHpicT MeTeoponoriqHo-MO)KJIHBOl ypo)KaHHOCTi 3araJibHOl 
M 

6ioMacH 3a ,n;eKa.n;y, 
2

; 

FTW2 - y3aranbHeHa <l>YHKu;i.si: BIIJIHBY Bonoro-TeMrrepazypHoro pe)KHMY 3 

KopeKu;ie10 Ha crronyqeHH.sI phHHX eKcTpeMaJibHHX yMoB, Bi,n;H. o,n;. 

<t>opMyBaHH.sI ,D;IHCHO MO)KJIHBOl ypo)KaHHOCTi 3aranhHOl 6ioMaCH 

o6Me)Ky€TbC.sI piBHeM rrpHpo,n;HOl po,n;10qocTi rpyttzy: 

 
MfMY l 
---- BnllFGum , 

M 

,n;e MMY - rrpHpicT ,n;iHcHo MO)KJIHBOI ypo)KaHHOCTi 3aranhHo16ioMacH 3a 
M 

,n;eKa,n;y, 
2

; 

BflJI - 6an rpyHTOBoro 6oHiTeTy, Bi,n;H. o,n;. 

0.n;ep)KaHH.sI piBH.sI rocrro,n;apcbKOI ypo)KaHHOCTi 3aranbHOI 6ioMacH 

o6Me)Ky€Tbc.si: peanhHO icHyIOqHM piBHeM KYJihTYPH 3eMnepo6cTBa ii 

e<l>eKTHBHi CTIO BHeceHHX MiHepanbHHX iopraHiqHHX ,n;o6pHB: 

 

!lYBJ - Al(MY J k FWM J 
---;;;- - !lt 3eMJl ef ' (2.39) 

,n;eA!lYfB - rrpH 
.
  ypo) ., . .. 

6
.  y BHpo6HHI( ·  I  2

;
 

plCT KaHHOCTl 3aranbH01  lOMaCH TBl,r M 
 

k3e.MJI  - Koe<l>iu;ieHT, l.l(O xapaKTepH3ye piBeHh KYJihTYPH 3eMJiepo6cTBa 

rocrro,n;apcbKOl ,D;IBJibHOCTi ,Bi,n;H. o,n;.; 

FWMef - <l>YHKI(IB e<l>eKTHBHOCTi BHeceHH.sI opraHiqHHX i MiHepanbHHX 

,n;o6pHB B 3aJie)KHOCTi Bi,n; yMOB BOJIOro3a6e3rreqeHOCTi ,n;eKa,n; Berernu;il,Bi,n;H. o,n;. 

PhHiarpoeKonoriqHi KaTeropil Bpo)KaIO 3eptta rrpH H:oro cTaH,n;apTHiH 14 %­ 

iii BOJIOrOCTi BH3HaqaIOTbC.sI 3a BHpa30M 

(2.38) 
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3 

 

IIY epHa = IIY ·K z
I
o
IY
cn.1,14 ·0,1, 

(2.40)
 

 

.n;e IlY3epHa.  - rroTeH:Qi:H:HHH ypo)l(a:H 3epHa, r.v'ra; 

KI!i. - qacTKa 3epHa B 3aranhHiH Maci noTemi;iHHoro ypo)l(aIO, Bi,n;H. o.n;., 

.H Ka BH3HaqaeTbC.H B 3aJie)l(HOCTi Bi,n; p03MipiB ypo)l(aIO 3araJibHOl 6ioMaCH. 

AHanoriqHo BH3HaqaIOTbC.H Bi,n;noBi,n;Ho MeTeoponoriqHo-MO)l(JIHBHH 

MMY3epHa...  .n;iHcHO MO)l(JIHBHH /(MY3epHa   iypo)l(aH y BHpo6HUQTBi YB3epHa. 3epHa. 

 
 
 

2.7. liJioK y1araJihneuux  ou,iuoquux xapaicrepucTHK 

 

AHani3 pi3HoMaHiTHHX arpoeKonoriqHHX KaTeropiH Bpo)l(aHHocTi (IIY, 

MMY,/(MY, YB), a TaKO)I( tXHix cniBBi,n;HoIIIeHb iBi,n;MiHHOCTe:H .n;o3BOJI.H€ cy,n;HTH 

npo npHpo,n;Hi:H aHT})OIIoreHHi pecypcH cinhCbKoro rocrro.n;apcTBa, a TaKO)I( npo 

ecpeKTHBHiCTb rocno.n;apCbKOro BHKOpHCTaHH.H I.J;HX pecypciB CTOCOBHO 

BHponzyBHH.H ciJibCbKorocrro.n;apcbKHX    KYJibTYP· 

P03rn.HHeMo 11
1
.HTb y3araJibHeHHX xapaKTepHCTHK: 

1. CzyrriHh cnpH.HTJIHBOCTi MeTeoponoriqHHX YMOB  BHponzyBaHH.H KYJihTYPH 

xapaKTepH3ye crriBBi,ll;HOIIIeHH.H MeTeoponoriqHO-MO)l(JIHBOl ypo)l(aHHOCTi 

IIOTeHI.J;iHHOl   ypo)l(aHHOCTi 

 

                                         (2.41) 

 

 
.n;e KM - Koecpiu;ieHT cnpH.HTJIHBOCTi MeTeoponoriqHHX yMoB, Bi,n;H. o.n;. 

2. CnpH.HTJIHBiCTb rpyHTOBHX YMOB noKa3Y€   Bi,n;HoIIIeHH.H .n;i:HcHo MO)l(JIHBoY 

ypo)l(aHHOCTi .n;o MeTeoponoriqHO-MO)l(JIHBOl ypo)l(aHHOCTi 

 
                                        (2.42) 

 

.n;e Kz -Koecpiu;ieHT cnpH.HTJIHBOCTi rpyHTOBHX YMOB, Bi,n;H. o.n;. 

3. CrriBBi,n;HoIIIeHH.H ypo)l(aHHOCTi y BHpo6HHI.J;TBi i MeTeoponoriqHo 

MO)l(JIHBOl ypo)l(aHHOCTi BCTaHOBJIIO€ ecpeKTHBHiCTb BHKOpHCTaHH.H 

arpoKJiiMaTHqHHX pecypciB. .Hl<Ill,O u;e cniBBi,n;HOIIIeHH.H po3paxOBY€TbC.H 3a 

cepe,n;HiMH 6ararnpiqHHMH .n;aHHMH, TO BOHO Bi.n;o6pa)l(a€ ecpeKTHBHiCTb 

BHKOpHCTaHH.H arpoKJiiMaTHqHHX pecypciB 

 
                                        (2.43) 

 
 

.n;e KaKJI - Koecpiu;irnT ecpeKTHBHOCTi BHKOpHcTaHH.H arpoKJiiMaTHqHHX 

pecypciB, Bi,n;H. o.n;. 
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4. lpH pearrJ>HHX rpyHToBHX yMoBax crriBBi.l(HOIIIeHHH ypo:>R:aiiHocTi y 

BHp06HHI.J,TBi i.l(iiiCHO MO:>R:JIHBOl ypo:>R:aHHOCTi MO:>R:Ha p03rJIH,l(aTH HK  IIOKa3HHK 

,l(OCKOHaJIOl   arpoTeXHOJioril 

 
                                        (2.44) 

 
 

,l(e  K3eMJI Koe<Piu,imT e<PeKTHBHOCTi BHKOpHCTaHHH icH)'IOqHx 

arpoMeTeopoJioriqm1x i rpyHTOBHX yMoB (xapaKTepH3ye piBeHb KYJII>TYPH 

3eMJiepo6crna 3 IIOrJIH.l(y e<PeKTHBHOCTi rocrro,l(apcbKOro BHKOpHCTaHHH 

icHyioqoro KOMIIJieKcy arpoMeTeopoJioriqHHX irpyHTOBHX YMOB), Bi.l(H. 0,l(. 

5. BeJiffqHHa Bi.l(HOIIIeHHH ypo:>R:aiiHOCTi  y  BHpo6HHI.J,TBi  .l(O  rroTeHu,iiiHoY 

ypo:>R:aiiHocTi xapaKTepH3ye  piBeHh pearrhau,il arpoeKoJioriqHoro rroTeHu,iarry 
 

                                        (2.45) 

 
 

,l(e KaeK.nom  - Koe<Piu,imT pearrhau,il arpoeKOJioriqHoro rroTeHu,iarry, Bi.l(H. 

O,l(. Ii.l(BHII.J,eHHH  piBHH  YB3epHa   i ,l(OBe,l(eHHH  iioro  ,l(O /(MY3epHa   BHMarae 

peTeJibHOro  .l(OTPHMaHHH  Bcix  3aco6iB  arpoTexHiKH,  BHKOHaHHH Yx  y  IIOBHiii 

Bi.l(IIOBi,l(HOCTi 3 arpoMeTeopoJioriqHHMH YMOBaMH Ha KOHKpeTHOMY IIOJii. Qe e 
rrep11IoqeproBmo 3a.l(aqe10 rrporpaMyBaHHH ypo:>R:a!B, crrpHMOBaHoro Ha ycyHeHHH 

.l(li pi3HOMaHiTHHX rocrro,l(apcbKHX <PaKTopiB, HKi 3HaXO,l(HTbCH y MiHiMYMi. 

Ha6JIH:>R:eHHH /(MY 3epHa   ,l(O MMY3epHa   BHMarae BHKOHaHHH pi3HOMaHiTHHX 

3aXo.l(iB ,l(JIH rri.l(BHII.J,eHHH po.l(IOqocTi rpyHTy. PhHHIJ,H Mi:>R: MMY3epHa  i IIY3epHa 

KOMIIeHcyeTbCH  3a  paxyHOK  MeJiiopaTHBHHX  3aXO.l(iB,  a  TaKO:>R:  BHacJii.l(OK 

rrpaBHJibHOro rri.l(6opy copriB   i KYJihryp,    II.J,o KpaII.J,e rrpHcrocoBaHi    .l(O 

oco6JIHBocreii KOHKpeTHoro  KJiiMary.Ii.l(BHII.J,eHHH piBHH IIY3epHa   3a6e3rreqyeThCH 

rOJIOBHHM qffHOM IIIJIHXOM ceJieKI.J,il HOBHX copTiB, HKi 6y.l(yTb MaTH 6iJiblII 

BHCOKHH piBeHb ypo:>R:aHHOCTi 3a paxyHOK e<PeKTHBHOro BHKOpHCTaHHH COHHqHol 

pa.l(iau,il. 

<l>opMyJIH  (2.1)-(2.45)  ,l(03BOJIHIOTb  BH3HaqHTH  OCHOBHi  arpoeKOJioriqHi 

KaTeropil ypo:>R:aiiHocTi ciJII>CJ>Korocrro.l(apcbKHX KYJII>Typ ,l(JIH phHHX eJieMeHTiB 

peJIJ>e<l>y, II.J,o   <PopM)'IOTbCH   rri.l(   BIIJIHBOM   rpyHTOBO-KJiiMaTHqHHX   yMoB   i 

MiKpOKJiiMaTHqHHX oco6JIHBOCTeii ,l(OCJii.l(:>I<:JBaHHX TepHmpiii Ta BHKOHaTH ,l(JIH 

I.J,HX TepHTopiii ou,iHKY arpoKJiiMaTHqHHX pecypciB <i>OPMYBaHHH rrpo.l(yKTHBHOCTi 

cinI>CJ>Korocrro.l(apcbKHX KYJibTyp. 
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3. MO,ll;EJllOBAHIDI IIPOWIHHOro IIPOECY POCJIHH 
 

 
3.1. 3araJI1>ua xapa1crepucTnKa npo,ll;yo,iiiuoro npou,ecy pocJIHH 

 
Ilpo.n;yQiHHHH rrpm:ec pocJIHH - Qe cyKyrrHiCTb OKpeMHX B3a€MOIIOB

1
.H3aHHX 

rrpoQeciB, 3 .HKHX Q.JyH,n;aMeHTaJibHHMH € Q.JoTOCHHTe3, ,D;HXaHH.H ipicT, B xo.n;i .HKHX 

Bi,n;6yBa€TbC.H Q.JopMYBaHH.H ypo)l(aIO (pHc. 3.1).Ilpo.n;yQiHHHH rrpoQeC pOCJIHH 

3aJie)l(HTb Bi.n; yMoB 30BHiIIIHboro cepe.n;oB11ma i caM rrepernop10e .n;oBKiJIJI.H, B 

OCHOBHOMY qepe3 apxiTeKTOHiKY, ra3oo6MiH Ta TPaHcrripaQiIO Q_JiToQeH03y. 

PocJIHHH, rrorn11Ha10q11 JIHCT.HM 3 aTMocQ_Jep 11 C02 iKopeHeBoIO c11cTeMOIO 

Bo.n;y 3 rpyHTy, CTBOpIOIOTb B rrpoQeci <l_loTOCHHTe3y rri.n; BIIJIHBOM eHepriY COH.HqHol 

pa.n;iaQil opraHiqHy peqoBHHY y BHrJI.H,n;i aCHMiJI.HTiB. 0,n;HoqacHO Bi.n;6yBa€TbC.sI 

TpaHcrripaQi.H, .HKa Bi.n;rroBi,D;aJibHa 3a 3a6e3rreqeHH.H pOCJIHH BO,D;OIO ieJieMeHTaMH 

MiHepaJibHOro   )l(HBJieHH.H  i 3a  peryJI.HQiIO  TeIIJIOBOro   pe)l(HMY  pocmrn.  y 

3aJie)l(HOCTi Bi.n; iHTeHCHBHOCTi <l>AP, BO)l;HOrO i TeMrrepazypHoro pe:arnMiB, 

IIIBH,D;KOCTi BiTPy, KOHQeHTPaQil C02 y IIOBiTPi, po,n;IOqocTi rpyHzy i BH,D;OBHX 

oco6JIHBocTeii pocJIHH rrpoQec Q.JoTOCHHTe3y MO)l(e HTH 3 6iJihIIIOIO a6o MeHIIIOIO 

IIIBH,D;KiCTIO. 

yrn:H Q.JyH,n;aMeHTaJibHHH rrpoQec - ,n;HxaHH.H 3a6e3rreqye rrocrnqaHH.H 

eHeprieIO phHHX 6ioxiMiqHHX rrpoQeciB CHHTe3y, IIOB
1
.H3aHHX i3 poCTOM, 

rro6y,n;oBoIO HOBHX CTPYKTYPHHX eneMeHTiB pocJIHH i3 TPaHcrropToM peqoBHH, a 

TaKO)I( rri,n;TPHMKOIO )l(HTTe,n;i.HJibHHX CTPYKTYP opraHiB pocJIHH. IlpH QbOMY 

3aTpaqyIOTbC.H opraHiqHi peqoBHHi,HaKOIIHqeHi B opraHax pOCJIHH. 

TpeTiii  Q.JyH,n;aMeHTaJibHHH rrpoQec picT. <l>orncHHTe3 i picT 

p03rn.H,n;aIOTbC.H .HK B3aeMorroB
1
.H3aHi rrpoQecH. EHepreTHqHe 3a6e3rreqeHH.H 

pocrnBoY <PYHKQil 3 6oKY Q.JoTOCHHTe3y e Heo.n;MiHHOIO yMoBoIO pocTy. C11cTeMa 

)l;OHOpHO-aKQeIITOpHHX   Bi,D;HOCHH   €   OCHOBHHM   BH.HBJieHH.HM  iHTerpaQU 

<f?oTOCHHTe3y ipocTy Ha piBHi Qinoro opraHhMy. Mi)!( ,n;oHopoM i aKQemopoM 

<f?opMYIQTbC.H THMqacoBi rrpoMi:>I<Hi <l_loH,n;H aCHMiJI.HTiB. <l>oH,n;H MO)l(YTb 

3HaXO,D;HTHC.H y KO)l(HOMY opraHi, ane 6iJiblll Mo6iJihHi 3 HHX, HMOBipHO, 

3Haxo,n;.HTbC.H y JIHCTKax i cTe6nax. 3arracHi acHMiJI.HTH, Ha 6iJihIII TPHBaJIHH 

rrepio.n;, rrepeBa)l(HO HaKOIIHqYIOTbC.H y KopeH.HX. 

B yMoBax eKonoriqHoro CTPecy, KOJIH rrp11miqyeTbC.H <l_loTOCHHTe3, 

BeJI11q11Ha Q.JoH,n;iB CTa€ iCTOTHHM qlfHHHKOM Q_JopMyBaHH.H ypo)l(aIO. <l>oH,n;H 

3a6e3rreqyIOTb qacTKOBY aBTOHOMHiCTb <PYHKQi1Q.JoTOCHHTe3y ipocTy. Mo)l(JIHBe 

o6Me)l(eHH.H pocTy 6e3 <f?oTOCHHTe3y 3a yMoBH, mo eHepreTHqHe rrocrnqaHH.H 

Bi.n;6yBa€TbC.H 3a paxyHOK 3arraCHHX cy6cTPaTiB rrorrepe,n;HbOfO  <l_loTOCHHTe3y. 

TaKHM IIIJI.HXOM poCTYTh rrapocTKH, rraroHH i JIHcrn 3 6pyHhOK .n;epeB, TaK 

Bi.n;6yBaeTbC.H picT y HiqHi ro,n;HHH i T.,n;. HanHB 3epHa y 3epHOBHX KYJibTyp i 

<f?opMyBaHH.H 6ynb6 y KapTOIIJii 3,D;i:H:CHIO€TbC.H TaKO)I( He TiJibKH 3a paxyHOK 

"cBi)l(HX
11 

aCHMiJI.HTiB, mo YTBOpIOIOTbC.H B JIHCTKaX, ane iIIIJI.HXOM BHKOpHCTaHH.H 

<l_loH.n;iB acHMiJI.HTiB. PicT e cKJia,n;oBOIO qacTHHOIO rrpo.n;yQi:H:Horo rrpoQecy, .HKHii 

cyrrpOBO,D;)l(Y€TbC.H 36iJibIIIeHH.HM MaCH i p03MipiB opraHiB, opraHeJI i )l(lfBOro 

opraHi3My B QiJIOMy. 
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PHc. 3.1. EnoK-cxeMa npo;::i;y:u;iHHoro npo:u;ecy 
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PicT e cKJia,l(OBOIO qacTHHOIO rrpo.nyu;iHHoro rrpou;ecy, HKHH 

cyrrpoBO,l()l()'€TbCH 36iJibllleHHHM MaCH i p03MipiB opraHiB, opraHeJI i )l(HBOro 

opraHi3MY B u;inoMy. 

HaH:6inhIII eneMeHTapHHH IIOKa3HHK pocry <l>iToMacH - u;e rrpHpicT, T06TO 

pi3HHI.J;H Mi)!( cyxoJO <l>iTOMaCOIO 3a rreBHHH rrpoMi)l(OK qacy 

 
                                                    (3.1) 

 
IlpHpicT cyxo1 <l>iTOMaCH He € BHqepIIHOIO xapaKTepHCTHKOIO rrpH ou;iHu;i 

pocry opraHiB pocJIHH, OCKiJibKH He BpaxoBye xiMiqHHH CKJia,l( <l>iToMaCH. lpHpicT 

cyxo1MacH Bi.n6yBa€TbCH 3a HKHHCbiHTepBan qacy M TOMY B)l(HBa€TbCH rroHHTTH 

a6coJIIOTHOl lllBH,l(KOCTipocTy 
 

(3.2) 
 

Bi,l(HOCHOro rrpHpocry  
(3.3) 

 

.ne   M- cepe.nHH cyxa Maca pocJIHHH 3a rrepio.n qacy  t2-t1 . 

IlpH  aHani3i  rrpHpocry  6ioMaCH  BHKOpHCTOBY€TbCH   i BeJiffqHHa  qHCTOl 

rrpo.nyKTHBHOCTi <l>oTOCHHTe3y rrociBiB En.<P·, HKa po3paxoBy€TbCH 3a <PoPMYJIOIO 

 

E  ,,..  = 1 . t:M 
n.'+'. L M  ' 

0 

(3.4) 

 

.ne  L0  - cepe.nHH cyMapHa rrnow;a JIHCTH pocJIHHH 3a rrepio.n M. 

BenHqHHa En.<1>.,. IIIHpoKo BHKOpHCTOBY€TbCH ,l(JIH xapaKTepHCTHKH 

<l>oTOCHHTeTHqHOl aKTHBHOCTi JIHCTKOBOl IIOBepxHi. 

3a rrepio.n BereTaTHBHOro pocTy i B OIITHMaJibHHX YMOBax 36iJibllleHHH 

CTPYKTypHo1 MacH Bi.n6yBa€TbCH rrporropu;iHHo caMrn Maci (crn.niH 

eKCIIOHeHu;ianbHOro pocTy). PicT OKpeMHX opraHiB poCJIHHH B OIITHMaJibHHX 

YMOBax rrpornroM BCbOro OHToreHe3y Ma€ xapaKTepHi ,ll;JIH ,n:aHOro BH,n:y 

3aKOHOMipHOCTi, w;o 3a,n:aHireHeTHqHHM KO,ll;OM pocJIHHH. lpH Hecrnqi 6y,n:b-HKOl 

<l>oH,n:OBOl peqoBHHH picT o6Me)l(eHHH i rrporropu;iHHHH KOHI.J;eHTpau;il <l>oH,ll;OBOl 

peqoBHHH. lpH IIOBHHX <l>oH,n:ax JiiMiryBaHHH pocry <l>oH,n:aMH Bi,n:cyTHe. 

KpiM <l>oH.niB ByrneBo,n:iB i N, P, K,icTOTHHH BIIJIHB Ha picT rrpoHBAAJOTb 

TeMrreparypa i BO,ll;HHH pe)l(HM pocnHH. PicT Bi,n:6yBa€TbCH B rreBHOMY 

TeMrrepaTypHOMY iHTepBani, B  cepe,n:HHi I.J;bOro iHTepBany rrpH OIITHMaJibHiH 

TeMrrepaTypi picT ,l(OCHra€ MaKCHMaJibHOl IIIBH,ll;KOCTi. lpH BeJIHKHX 3HaqeHHHX 

BO,ll;HOro IIOTeHu;iany Bo,n:a He JiiMirye H:oro picT, o,n:HaK rrpH rroripIIIeHHiBO,ll;HOro 

pe)l(HMY picT pOCJIHHH 6y,n:e 3aTPHMYBaTHCb i rrpHIIHHHTbCH, HKID;O BO,ll;HHH 

IIOTeHu;ian ,ll;OCHrne ,n:eHKOro KpHTHqHoro 3HaqeHHH. 

3ri,n:HO   3   po6oTaMH   x.r. TooMiHra   HaHBHID;a   rrpo,n:yKTHBHiCTb   IIOClBlB 

ciJihCbKorocrro,n:apcbKHX KYJibTYP MO)l(e 6yTH ,n:ocHrnyrn 3a HacTyrrHHX YMOB: 
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- <PopMyeTbCH onTHMaJibHHH 3a p03MipaMH i no TpHBaJIOCTi   po6oTH 

<l>oTOCHHTeTHq HHH anapaT; 

- )J.OCHraeTbCH HaiiKpam;a no iHTeHCHBHOCTl 1 no HKicHi:H: cnpHMOBaHOCTi 

:H:oro po6oTa B pi3HHX <Pa3aX pocTy Ta p03BHTKY pOCJIHH; 

- 3a6e3neqyeTbCH Ha:H:Kpam;e BHKOpHCTaHHH npo.n;yKTiB <PoTOCHHTe3y 3 

HaiiMeHIIIHMH x BHTpaTaMH Ha npo:u;ecH 3araJII>Horo MeTa6oni3My ipocTy; 

- xi.n; IJ;HX npo:u;eciB ni.n;TpHMYeTbCH onTHMaJibHHM cniBBi)J.HOIIIeHHHM 

tIHHHHKiB cepe.n;OBHm;a: CBiTna, Tenna, BOJIOrH, ByrneKHCnoro ra3y i eneMeHTiB 

MiHepaJibHOro :>KHBJieHHH. 

Tiepe.n;yMOBOIO )J.JIH CTBopeHHH MaTeMaTHtIHHX Mo.n;ene:H: npo.n;y:u;i:H:Horo 

npo:u;ecy p03BHTKY pocnHH e 3HaHHH 3aKOHOMipHOCTeii 3aJie:>KHOCTi  BHIIJ;eHa3BaHHX 

<l>YH.D.aMeHTaJlbHHX npo:u;eciB Bi.n; qHHHHKiB 30BHiIIIHbOro cepe.n;OBHIIJ;a i Bi)J. 

BHyTpiIIIHiX 6ionoritiHHX, BH)J.OBHX Ta a.n;anTHBHHX oco6nHBOCTeii pocJIHH y 

B3aeM03B
1
H3KY iB )J.HHaMi:u;i OHToreHe3y. 

 
 

 
3.2. Mo.i:.emosauu.u <f>oTocuuTe1y, .i:.uxauu.u ira1006Miuy C02 JIHCTKa 

 
3araJibHOBH3HaHH M npHHOMOM p03rJIH)J.aHHH eHepro- i Macoo6MiHHHX 

npo:u;ecis y cHcTeMi rpyHT - pocnHHa - aTMoc<Pepa e aHaJior y BHrJIH.n;i 

eneKTpHtIHHX naHIJ;IO:>KKiB 3iHTepnpern:u;ieIO 3B
1
H3KiB Mi:>K o6'eKTaMH CHCTeMH HK 

onopy Ha IIIJIHXY nOTOKY cy6cTaHIJ;iI (pHC. 3.2). 

Tennoo6MiH Mi:>K JIHCTKOM inoBiTpHM npoXO)J.HTb qepe3 noBepXHIO JIHCTKa, 

BiH BH3HaqaeTbCH onopoM naMiHapHoro IIIapy noBiTpH y Mi:>KJIHCTKOBOMY 

npocmpi - onopoM npHMe:>KOBOro IIIapy JIHCTKa Ya (pHc. 3.2). 3oBHi JIHCTOK Mae 

0)1.HOIIIapOBHH en .n;epMiC (Ha BepXHbOMY Ta HH:>KHbOMY 6o:u;i JIHCTKa). 3oBHiIIIHi 

cTiHKH en .n;epMicy noKpHTi KYTHKynoIO - Bonor03aXHCHHM IIIapoM. Eni.uepMic 

pa3oM 3 KYTHKynoIO CTBOpIOe e<PeKTHBHHH 6ap'ep Ha IIIJIHXY pyxy so.n;H. Mi:>K 

sepxHiM iHH:>KHiM eni.n;epMiCOM p03Mim;eHi )J.Ba BH)J.H pocnHHHOl TKaHHHH (3Bepxy 

- naJiica.n;HHH (CTOBntiaCTHH) Me3o<Pin, BHH3Y - ry6qacTHH Me3o<Pin) Ta BeJIHKa 

KinI>KiCTb Mi:>KKniTHHHHKiB. 3aB,n;HKH p03BHHyTiii CHCTeMi Mi:>KKJiiTHHHHKiB 

Me3o<Pin Mae BenHqe3tty noBepXHIO, m;o B 6araTO pa3iB nepeBHm;ye 30BHiIIIHIO 

IIOBepXHIO JIHCTKa. Bo.n;a B Mi:>KKniTHHHHKax BHnaposyeTbCH i3 scix si.n;KpHTHX 

.n ;iJIHHOK KniTHH Me3o<Piny. y 6inhIIIOCTi BH)J.iB pocnHH Ha HH:>KHbOMY eni.n;epMici 

MiCTHTbCH ycrntIKOBi (OTBOpH) m;inHHH -yCTHqKH (npo.n;mrn). 

Ii.n; TpaHcn pa:u;ieIO nHcrn p03YMiIDTb nepeHeceHHH BO.n;HHoInapH y3.lWB:>K 

rpa.n;iE:HTa KOHIJ;eHTpa:u;iI 3 IIOBepXOHb, m;o BHIIapOBYJOTb, ycepe.n;HHi JIHCTKa )J.O 

30BHiIIIHI>oI :H:oro noBepxHi i .n;aJii y noBiTpH. BHnapoByBaHHH 3 nHCTKa 

Bi.n;6ysaeTbCH B )J.BOX Mic:u;Hx: i3 30BHiIIIHix CTiHOK KniTHH eni.n;epMicy i3i CTiHOK 

KniTHH Me3o<Piny, m;o BHXO,n;HTb y Mi:>KKJiiTHHHi npocTOpH, 3anoBHeHi noBiTpHM. 

3Bi)J.CH napa pyxaeTbCH )J.O nosepxHi JIHCTKa: y nepIIIOMY BHna.n;Ky tiepe3 

KYTHKyny' .n;onaIOqH KYTHKynHpHHH onip rcut a B .n;pyroMy - qepe3 npO)J.HXOBi 

(ycTHqKoBi) m; JIHHH, .n;onaIOqH ycrntIKOBHH onip (pHc. 3.2 a). 
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a) 6) 

 

 

 

'• 
npuepaHU4Hui1  wap nucmKa 

 

fcut 

 

HE rs    

 
 

 

----) 
MiJKK11imuHHi npocmopu 

f; 
 

 

QL PioKB cpa3a K11imuH 

Xnoponnacmu 

 
   

BE 
 

  
 

 

 

PMc.3.2. Onip Ha IIIJUixy IIOTOKY BO,z:vIHoi' nap(a) Ta ByrneKMcnoro 

ra.Jy (6) B CHCTeMi 
11
JIHCTOK - aTMoc<}>epa" 

BE - BepXHiii eni,n;epMic; HE - Hm1rnili eni,n;epMic; I'M - ry6qacTMH 

Me3o<}>in; llM - nanica,n;HHH Me3o<}>in; Yll( -ycT.SiqKo Ba II.(iJIMHa; ra - 

onip npM rpaHMqHoro IIIapy; rcut - onip KYTHKYJIM; r; - onip 

Mi)l(KJiiTHHHHKiB; rmd - OII p Me3o<}>iny; rmx - onip B QeHTpax 

Kap60KCHJiyBaHIDI; rs - OII p ycn1qoK; qA - IIHTOMa BOJIOricn, 

IIOBiTpSI Mi)I( JIHCTKaMM; qL  - IIHTOMa BOJioriCTb IIOBhp.SI B 

Mi)l(KJiiTHHHOMy npocmpi; cA - KOHQeHTpau;i.SI C02 B IIOBiTpi Mi)I( 

JIHCTKaMM; Cc -KOHQeHTPau;i.SI C02 B u;eHTPax Kap6oKCMJiyBaHIDI. 

 
KonM ycT.SiqKa Bi,n;KpHTi, ponI> KyTHKYJI.SipHoi' TpaHcn pau;ii' Mana. OcKiJII>KH 

IIIJI.SIXH pyxy BO,D;.SIHoi' napM - qepe3 KyTMKyny iqepe3 ycrnqKa - napaneJibHi,To :H: 

C)'MapHHH BHYTPiIIIHiH onip BO,z:vIHiH napi rw BMpa)l(a€TbC.SI qepe3 ycrnqKOBMli on p 
rs i KYTMKyJUipHHR onip rcut <}>opMyJIOIO 

 
1 1 1 
-=-+ -. 
1fv rcut rs 
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(3.5) 



49  

 
 

. 

 

Ha rroBepxHi JIMCTKa Ha rrepeHeceHHSI BO,WIHOi rrapM BIIJIMBae, .SIK i rrpM 

Terrnoo6Mi Hi,orrip rrpMMe)J(OBoro rnapy ra· Ha rnn.sixy BO.D;.SIHoi rrapM orropM rw ira 

IIOCJii.D;OBHi. 

IHTeHCMBHicTI> TPaHcrripau;i  JIMCTKa BM3Ha"l!a€TI>C.SI <PoPMYJIOIO 
 
 

(3.6) 
 
 

2 1 
.n;e EL -iHTeHCMBHiCTI> TpaHcrripau;i JIMCTKa, r H20·cM··c· ; 

PA - o6'eMHa rycTMHa rroBiTp.si, r-cM-
3

; 

qL i qA - IIMTOMa BOJIOricTb IIOBiTP.SI Bi.D;IIOBi.D;HO y Mi)J(KJiiTMHHOMY rrpocmpi 

Bcepe,n;MHi JIMCTKa iMi)J( JIMCTKaMM, r H20/r rroBiTP.SI. 

!a3oo6MiH C02 Mi)J( JIMCTKOM i rroBiTP.SIM e pe3yJII>TaTOM rrpoTiKaHH.SI B 

JIMCTKY rrpou;eciB <l>oTOCMHTe3y i .D;MXaHH.SI.IlpM <l>oTOCMHTe3i JIMCTOK IIOrJIMHae 

C02 3 rroBiTP.SI y Mi)J(JIMCTKOBOMY rrpocmpi. MoneKyJIM C02 pyxaIOTI>C.SI -qepe3 

rrpMMe)J(OBMH (rrpmpaHH"llHMH) map IIOBiTP.SI Ha,n; JIMCTKOM i -qepe3 rrpo,n;MXOBi 

(ycT.SI"llKOBi) OTBOpM B Mi)J(KJiiTMHHMH rrpocTip BCepe,n;MHi JIMCTKa, .n;e BOHM 

,n;M<i>YH.n;yIOTI> Kpi3b cTiHKM Me3o<l>iJII>HHX KJiinrn (pMc. 3 .26). L(eli IIIJI.SIX C02 

orrMcyeTI>C.SI .n;M<l>y3iHHMM piBH.SIHH.SIM THrry: 
 

                                                (3.7) 

.n;e FL; - IIOTiK i-TOi cy6cTaHu;ii Ml)J( JIMCTKOM   IIOBiTP.SIM, w;o BM3Ha"lla€ 
2 1 

iHTeHCMBHiCTb ,D;)J(epena, r·cM" ·c" ; 
3 

qLi i qAi - KOHIJ;eHTPau;i.SI cy6cTaHu;iiBi,n;rroBi.D;HO y JIMCTKY H y IIOBiTPi,r·cM" ; 

r; - cyMapHMH .n;M<l>y3iHHMH orrip Ha IIIJI.SIXYi-TOi cy6cTaHu;ii,C·CM-
1
 

Ha cTiHKax Me3o<PinI>HMX KJiiTMH MOJieKYJIM C02 po3"l!MH.SIIOTI>C.SI, i 

IIO.D;aJibIIIMH xHiH IIIJI.SIX y u;eHTpM Kap6oKCMJIYBaHH.SI B xnoporrJiaCTaX OIIMCY€TbC.SI 

3aKOHOM .n;M<l>y3ii p03"lIHHeHMX ra3iB y pi.n;MHi i xapaKTepM3Y€TbC.SI onopoM 

Me3o<Pina rmd· y u;eHTPaX Kap6oKCMJIYBaHH.SI MOJieKYJIM C02 BczynaIOTb y 

6ioxiMi"llHMH IJ;MKJI <PoTOCMHTe3y. 

Y rrpou;eci TeMHOBoro ,n;HXaHH.SI MOJieKYJIM C02 BM.D;iJI.SIIOTI>C.SI B 

MiTOXOH,n;pi.Six, w;o 3HaXO.D;.SITbC.SI ycepe,n;MHi KJiiTMHM Ha ,n;e.SIKiH Bi.D;CTaHi Bi,n; 

u;eHTPiB Kap60KCMJiyBaHH.SI. ToMy BOHM MO)J(YTI> ,n;M<i>YH.D;yBaTM a6o .n;o CTiHOK 

KJiiTMH iIIOTPaIIMTM B Mi)J(KJiiTMHHMH rrpocTip, a6o .n;o u;eHTPiB Kap6oKCMJiyBaH H.SI B 

Me)J(aX KJiiTMHM iIIOrJIMHaTMC.SI B npou;eci <l>oTOCMHTe3y. 

Y npou;eci cBirnoBoro ,n;MxaHH.SI MOJieKyJIM C02 BMHMKaIOTI> y 

6e3rrocepe,n;HiH  6JIM3I>KOCTi  Bi,n; u;eHTPiB Kap6oKCMJiyBaHH.SI ii iMoBipHiCTI>ix 

,n;M<i>yH.n;yBaHH.SI B Mi)J(KJiiTMHHMH npocTip Mana. .l(H<l>y3iHHMH IIIJI.SIX MOJieKyJI C02, 

w;o BM.D;iJI.SIIOTbC.SI B npou;eci ,D;HXaHH.SI, icTOTHO 3aJie)J(MTb Bi,n; no6y,n;oBM i 

CTPYKTYPM  KJiiTMH. 

Ilpou;ec  <PoTOCMHTe3y  y JIMCTKY  ni,n;p03.D;iJI.SI€TbC.SI Ha ,D;Ba eTaIIM: ,n;M<l>y3i.SI 

MOJieKyJI C02 3 rroBiTp.si .n;o u;eHTPiB Kap6oKCMJIYBaHH.SI y KJiiTMHi, w;o onMcyeTI>C.SI 
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3aKoHaMH 6io<l>i3HKH, i 6ioxiMiqHHH QHKJI <l>oToCHHTe3y B xnopormacTax, HKHH 

onHcyeTI>CH 3aKoHaMH <Pom6ionoril i6ioxiMil. 

,!VIH OITHCY .n;H<l>Y3iiMOJieKyJI C02 y JIHCTKY raaCTPa 3aCTOCOByBaB 3aKOH 

<l>iKa  
<PL = - CA - Cc   

 

(3.8) 
----"=---- .:;. 

rac + rsc + rmd 
 

2 1 
.n;e <PL -iHTeHCHBHicTI> <l>oTOCHHTe3y, Mr C02·cM- ·ceK- . 

cA iCc - KOH[(eHTPau:rn C02 Bi.n;noBi.LJ;HO B IlOBiTPi iB u;eHTPaX Kap60KCHJIY- BaHHH, 

MrC02·CM-
3
; 

rac ' rsc ' rmd - .n;H<l>y3iHHi onopH ,[l;JIH MOJieKyJI C02 Bi.n;noBi.LJ;HO B npm-paHHqHOMY 

mapi JIHCTKa, ycrnqKax iKJiiTHHax Me3o<l>ina. 

EioxiMiqHHH QHKJI <l>oTOCHHTe3y onHcyeTI>CH piBHHHHHM Mixaenica-MeHTeH 
1 

<I> L = - 1----, 

---- + rmx 
X<I>a<t;J<I> Cc 

(3.9) 

 

,n;e a<I> - HaXHJI CBiTJIOBOi KpHBOi <l>oTOCHHTe3y; 

/<I> -iHTeHCHBHiCTb <l>AP; 

%<I> - Koe<Piu:ieHT ITOrJIHHaHHH JIHCTKOM <l>AP; 

rmx - e<l>eKTHBHHH onip Kap60KCHJiyBaHHH. 

,!VIH O[(iHKH 3aJie)l(HOCTi iHTeHCHBHOCTi  <l>oTOCHHTe3y  Bi.n; m;iJII>HOCTi 

CBiTJIOBOro ITOTOKY icHye 6araTO pi3HOMaHiTHHX <l>OPMYJI, ane Hali:qacTime 

<l>oToCHHTe3 JIHcrn onHCYJOTI> <l>opMynmo MoHci iCaeKi 

 

 

 
.n;e  <t>!  - iHTeHCHBHiCTI> <l>oTOCHHTe3y npH onTHMaJII>HHX yMoBax Tenno- i 

Bonoro3a6e3neqeHocTi B peanI>HHX yMoBax ocBirneHocTi; 

<l>Max - iHTeHCHBHiCTb <l>oTOCHHTe3Y npH CBiTJIOBOMY HacHqeHHi i HOpMaJII>HiH 

KOHQeHTpau:ii C02; 

a<I> - noqaTKOBHH HaXHJI CBiTJIOBOl KpHBOi <l>oTOCHHTe3y. 

<l>opMyna Pocca i Eixene noe.n;eye 3aJie)l(HicTI> <l>oTocHHTe3y Bi.n; pa,n;iau:i , 

KOHQeHTpau:iiC02 iBi.n; .n;H<l>Y3iHHHX onopiB 

 

                              (3.11) 

.n;e <l>m - ITOTeH[(iHHHH <l>oTOCHHTe3, T06TO lim <l>L = <l>m ' m;o 3aJie)l(HTb ai,n; 

/<I> 00 

CA 00 
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TeMrrepaTypH iaiKy JIHCTKa, a rm = rmd + rmx· 

BrrJIHaiHirrnx <t>aKTopia 3oaHiIIIHI>oro cepe,n;oam:Qa (TeMrrepazypH, ao,n;Horo 

pe)l(HMy, IIIaH,Zl;KOCTi aiTpy i aOJIOroCTi rroaiTpH) Ha <l>oTOCHHTe3 apaxoayeTbCH 

rro6iqHo, a OCHOaHOMY qepe3 .n;11:<l>y3iHHi orropH. 

y <l>opMyJii (3.11) <t>oT06iorroriqHa CTOpoHa <l>oTOCHHTe3y aH3Haqa€TbCH 

qepe3  KYT  HaXHrry  cairnoaoi  KpHaoi  a<P.   :SioxiMiqHHH  QHKJI  <l>oTOCHHTe3y 

aHpa)l(a€TbCH qepe3 rrapaMe'I'pH <l>m i rmx . 

IlpoQec ,Zl;HXaHHH ycid pOCJIHHH OXOIIJIIO€ ,Zl;HXaHHH JIHCTKa, a TaKO)I( 

,Zl;HXaHHH iHIIIHX opraHia y ,n;eHHHH qac i,n;HXaHHH acix opraHia y HiqHi ro,n;HHH 

,n;o6H. 

MaK-Kpi Ha   rri,n;crnai rra6opaTOpHHX eKcrrepHMeHTia 3arrporr0Hyaaa 

po3,n;irrHTH TeMHoae ,n;HXaHHH pocrrHH Ha ,n;ai cKJia,n;oai - ,n;HXaHHH poczy Ra i 

,n;HXaHHH rri.n;'I'pHMKH RM , T06TO 

 
R = Ra + RM . (3.12) 

 
,[(HXaHHH  poczy  xapaKTepH3y€  aH'I'pazy  eHeprii Ha  CTaopeHHH  Hoaoi 

CTPYKTypHoi MacH, rrp11:q0My ,n;o6oae ,n;HxaHHH poczy rrporropQiHHo ,n;eHHiii cyMi 

<l>oTOCHHTe3y <P' T06TO 

(3.13) 
 

,n;e k1 - 6e3p03MipHa IIOCTiHHa. 

,[(HxaHHH  rri.n;'I'pHMKH  xapaKTepH3y€ aH'I'pazy eHeprii  Ha  rri.n;'I'pHMKY 

)l(HTT€3,Zl;aTHOCTi  )l(HaHX  C'I'pYKTYP  pOCJIHHH, IIpH:qOMY  ,Zl;HXaHHH rri.n;'I'pHMKH acid 

pocrrHHH RM rrporropQiiiHo Maci pocJIHHH, T06TO 

 
RM = mp c/e , (3.14) 

 
,n;e mp - cyxa <l>iToMaca acidpocJIHHH, r; 

i:;  - rrepexi,n;HHH Koe<PiQieHT  ai,n; 3acaoeHoro  ayrneKHCJioro  ra3y ,n;o  cyxoi 

<l>iToMacH, r cyxol peqoaHHH (r C02)"
1 

; 

c -IIOCTiHHa aeJIHqHHa, qac"
1
 

 

 
3.3. MoemoeauuH  p03noiJiy acuMiJIHTiB ieJieMeHTi B 

MiHepaJILHOro HBJieHHH 

 
QqeaH,n;Ho, IQO p03rro,n;iJI cyxoi peqoaHHH Mi)I( pi3HHMH opraHaMH pOCJIHHH i 

phHHX xiMiqHHX CIIOJIYK arrJIHaae HK Ha ypo)l(aHHiCTb ciJibCbKOrocrro,n;apcbKOi 

KyJibTypH, TaK i Ha iT IIO)l(HaHy QiHHiCTb. ,[(ocJii,n;)l(eHHH 3a3HaqeHoi rrpo6JieMH 

aHKJIHKae ,n;y)l(e cepiio3HiTPY,Zl;HOIQi. ,[(oTerrep HeMae e,n;HHoi ,n;yMKH rrpo Te, HKHH 3 

rri,n;xo,n;ia ,n;o Hei € HaiiKpaIQHM q11:, rrpHHaHMHi,3a,n;oaiJibHHM. 

Haii6iJII>III aa)l(JIHaoIO xapaKTepHCTHKOIO ,n;ocJii,n;BaHoro rrpoQecy e iioro 

,Zl;HHaMiKa, OCKiJibKH caMe BOHa B OCTaTQqHoMy rri,n;cyMKY (rriCJIHiHTerpyBaHHH 3a 
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qacoM) BH3Haqae C'fPYKTYPY p03IIO,D;i.rry, :w;o CIIOCTepiraeTbC.H. y 3ararrbHOMY 

BHrIDI,z:i;i npo6neMa <}lopMyn10eTbC.H npocTo. HexaH: x e ,z:i;e.HKa xiMiqHa peqoBHHa, u;e 

MO)l(e 6yTH eneMeHT, 3'e,z:i;HaHH.H qlf rpyna 3'e,z:i;HaHb. To.z:i;i rpyna 3 n peqoBHH MO)l(e 

6yTH II03HaqeHa, .HK 

 
                                              (3.15) 

 

Qi peqoBHHH x po3Mi:w;eHi B eneMeHTax C'fPYKTYPH pocJIHHH L (TKaHHHax, 

opraHax qlf rpynax opraHiB); ycboro TaKHX eneMeHTiB m, T06TO 

 
                                           (3.16) 

 

HexaH: M;,; - Maca peqoBHHH X=xi, po3Mi:w;eHoi B eneMeHTi Li (napaMeTPH 

M;,; -u;e 3MiHHicrney). 

To.z:i;i MO)l(Ha no6y.z:i;yBaTH piBH.HHHH (qHcno x mxn) THny: 

 
dM;,; /dt = <}lyHKIJ;i.H 3MiHHHX CTaHY TaiHI IHX BeJIHqHH, (3.17) 

 
HKi u;iJIKOM BH3HaqaJOTb .z:i;ocni.z:i;BaHy CHCTeMy, y TOMY qlfcni H: ocrnTOqHy 

C'fPYKTYPY p03IIO,D;iJiy cyxoi peqoBHHH. QeH: 3araJibHHH ni,z:i;xi.z:i; ,ll;03BOJI.H€ 

a,z:i;anryBaTH MO,D;eJii p03IIO,D;iJiy peqoBHHH Mi)!( opraHaMH i Mi)!( xiMiqHHMH 

CIIOJiyKaMH. 3 6ionoriqHoi ToqKH 3opy Haii6iJibillHH iHTepec npe,z:i;CTaBJI.HIOTb 

co6010 TaKi eJieMeHTH,.HK Byrneu;b ia30T. 

HexaH: C3aran. - 3ararrbHa KiJibKiCTb Byrneu;10, :w;o norJIHHaeTbC.H pocJIHHOIO 

np11 <}loTOCHHTe3i 3a qac M. To.z:i;i MO)l(Ha 3anHcaTH 

 

CJaraJI. = B'rpaTH (,z:i;HXaHH.H, crnpiHH.H iT.,z:i;.) + CrnCT· (3.18) 

 

Po3IIO,D;iJI IIOrJIHHeHoro B ((qlfCTOMY» BHrIDI.z:i;i KiJibKOCTi Byrneu;IO CrnCT 

Mi)!( opraHaMH pOCJIHHH 3a,D;a€TbC.H TaKHM BHpa30M 
 

Cttucm =  L !lMCopzaH • 

opzaH 

(3.19) 

 

roJIOBHe 3aB,D;aHH.H Ha,z:i;arri Bi,z:i;myKaTH H lHTepnperyBaTH IIOCTiifHi 

piBHHHH.H (3.19), .z:i;e flMcopzaH 03Haqae 36iJibilleHH.H MaCH Byrneu;IO B KO)l(HOMY 

opraHi. 

 

3.3.1. EMnipuquuii nmxm 

 
Ha HaiinpocTimoMy piBHi B paMKax u;boro ni.z:i;xo.z:i;y 3.z:i;iifcHIOIOTbC.H 

6e3nocepe,z:i;Hi BHMipH pe3yJibTaTiB p03IIO,D;iJiy ,ll;IDI Toro, :w;o6 BH3HaqHTH 

Koe<}liu;ieHTH piBH.HHH.H (3.19). Hanp11KJia,z:i;, HK:w;o cyxa peqoBHHa po3110,z:i;iIDieTbCH 

Mi)!( KopeHeM, naroHOM icyu;BiTTHM, TO u;e piBH.HHH.H Ha6yBae BHrIDI.z:i;y 
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Koe<l>iu;irnTH po3rro,rdny <fJh <fJn i<fJc 3a,n;oBOJihHHJOTb crriBBi,n;HmneHHJO THrry 

 
(3.20) 

 

 

 

3a yMOBH 

                                         (3.21) 

 

<fJ1< + <fJn + <fJc = 1 · (3.22) 
 

qHCJIOBi 3HaqeHHH Koe<t>iu;ieHTiB BH3HaqaJOTbCH, HK rrpaBHJIO, 

eKcrrepHMeHTaJihHO. 

Pocmoei rjJyHK1Jii" 10.K Pocca. lcTOTHHM KpoKoM y po3BHTKY 

MaTeMaTHqHoro orrHcy pocTy cTanH po6oTH IO.K. Pocca. Moro cHcTeMa piBHHHb 

pocTy IIOCJIY)l(HJia OCHOBOIO ,ZJ;JIH  iHTeHCHBHOro p03BHTKY ,ZJ;HHaMiqHoro 

Mo,n;enJOBaHHH rrpo,n;yu;iHHoro rrpou;ecy i cTana 3aranhHOBH3HaHoJO. CHcTeMa 

.n;H<l>epeHu;i anbHHX piBHHHh Pocca ,n;JIH orrHcy pocTy opraHiB pocJIHHH Mae 

BHrJIH,ZJ;: 

 

                   (3.23) 

,n;e i Taj - opraHH pOCJIHHH (1 -JIHCTH, 2 - CTe6na, 3 - KopeHi,4 -perrpo,n;yKTHBHi 

opraHH); 

- cyxa Maca opraHaj ; 

8 <l> - Koe<t>iu;irnT e<t>eKTHBHOCTi <t>oTOCHHTe3y; 

GR_- Koe<t>iu;irnT e<t>eKTHBHOCTi ,ZJ;HXaHHH; 

Ci - cyMapHHH <t>oTOCHHTe3 opraHa i 3a ,n;o6y; 

Rc1- cyMapHe ,n;HxaHHH opraHaj 3a ,n;o6y; 

V - BTPaTH cyxoi' <l>iToMacH 3a ,n;o6y BHacni,n;oK riorra,n;y; 

M -CYMapHa cyxa Maca pocnHH; 

A!i - qacTKa yrnopeHHX 3a ,n;o6y B i-My opraHipocnHHH "cBi)l(HX" acHMinHTiB, HKi 

rrepeTiKaJOTb Ha rrpOTH3i ,n;o6H Bj-H opraH; 

B!i - o6MiH "cmpHx" acHMinHTiB Mi)I( i-M   Ta  j-M  opraHaMH, Bi,n;HeceHHH ,n;o 

O,ZJ;HHHI.J;i cyxoi' <l>iToMaCH Bciei' pocJIHHH. 

A!i i B!i Ha,n;aJOTbCH y BHrnH,n;i "pocTOBHX MaTPHI.J;h". Y crrpom;eHoMy 

BHIIa,n;Ky, KOJIH OCHOBHHMH CHHTe3yJOqHMH opraHaMH e JIHCTH, 3aMiCTb pOCTOBHX 

MaTpHI.J;b ,ZJ;JIH rrepio,n;y BereTaTHBHOro poczy p03rJIH,n;aJOTbCH <l>YHKI.J;ii' 

BereTaTHBHoro poczy A1, a ,n;nH rrepio,n;y perrpo,n;yKTHBHoro poczy - <l>YHKu;ii' 

perrpo,n;yKTHBHoro pocTy a6o TaK 3BaHi <l>YHKu;ii' rrpHTOKY - Bi,n;ToKy B1. 

PiBHHHHH pocTy ,n;JIH j-ro opraHa To,n;i 3arrHcyeThCH TaK 
 

!!..m . !!..M 
-
1 = A - -+MB . 

M 1  M 1 
' 

 
(3.24) 
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e   LA1=I  To  Ll31= 0. 

<l>yHKu;i nepioy BerernnrnHoro pocry A1BH3Haqa10T1>C.H 3a cpopMyJIOIO 

A· - 
/:J.m . 

. 
/).M 1 _ 

1 - /).(   . /).t   ' 
(3.25) 

 
Ta   IIOKa3YIQTh   qacTKY   3araJI1>Horo   IIpHpocry   6ioMaCH   u;iJioi  poCJIHHH,  m:o 

npHXOHTHC.H Haj-H: opraH. 

<l>yHKIJ;ii nepioy penpoyKTHBHOro pocry a6o TaK 3BaHi cpyHKIJ;iiIIpHTOKY - 

Bi TOKY B13HaXOMThC.H .HK 
/:J.m . 
B · =--1 M-1 

1 /).( 
(3.26) 

 

Ta IIOKa3YIQTh 3aran1>HHH npHTiK "crnpHX" acHMiJI.HTiB y j-H: opraH, .HKIIJ;O B1 0, 

a6o  x Bi TiK 3 j-ro opraH BiHmiopraHH, .HKIIJ;O B1   0. 

0TPHMaHi 3a cpopMyJiaMH (3.25) Ta (3.26) poCTOBi cpyHKu;ii.Hporo j{qMeHIO 

npecTaBJieHi Ha pHC. 3.3. PoemBi cpyHKIJ;ii IIOKa3YIQTh, KOJIH noqHHaE:ThC.H iKOJIH 

3aKiHqyeT1>C.H picT mro qHiHmoro opraey, .HK npoxoHTh picT oKpeMHX opraHiB, 

KOJIH Bi HOCHHH npHpicT MaCH opraHa 6ye MaKCHMaJihHHM. 5IK BHHO 3 pHC. 3.3, 

cpyHKIJ;i.H  BereTaTHBHoro  pocry  JI.Hern   Ha  noqaTKY   Berernu;i:H:Horo   nepioy 

nopiBH.HHO illBHKO QC.Hrna MaKCHMYMY, a IIOTiM npornroM 20 HiB 3HH)l()'E:ThC.H 

o HYJI.H - JIHCT.H nepecTae pocTH, B u;e:H: qac  picT cTe6Jia  MaKCHMaJihHHli, 

noqHHaE:ThC.H TaKO)I( illBHKe ni BHIIJ;eHH.H cpyHKIJ;i pocry KOJIOCC.H. 

A1 

1,0 

 
 

 

0,5  

 
Bj 

1ox10·3 
 

0 0 

-fO 

0 20 40· 60'.·'·· Sl OHi 

 
PHc. 3.3. <l>yHKu;i  pocry oKpeMHX opraHiB Rporo .HqMeHIO. 

A;- cpyHKu;ii pocryj-ro opraHy; B; cpyHKu;ii,.HKi 

xapaKTepH3YIQTh rrepepo3noiJI "crnpHX" acHMiJIRTiB B 

opraHaxj:1 -JIHCT.H, 2 - CTe6Jia, 3 - KopiHH.H, 

4  -penpoyKTHBHi opraHH,j=I', j=4  ' -KpHBi B1. 
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m . 

 

PiBHRHHR xr. TooMiH2a. y po6oTi x.r. TooMiHra piBHSIHHH IO.K. Pocca 

TpOXH MO,D;H<piKOBaHe. BiH BKJUOqHB y piBHHHHH (3.23) 3aMiCTb t,.M/At  ,ZJ;060BHH 

ra30BHH o6MiH nociBy iO,D;ep)l(aB TaKe piBHHHHH 

 

          (3.27) 

n 

,ZJ;e Rei - cyMapHe 3a ,ZJ;o6y ,ZJ;HXaHHH Bcix opraHiB, KpiM JIHcrn; 
i=2 

t -TPHBaJiiCTb cBirnoro qacy .D;06H. 

PocmoBi pyHKlf ii° E.II. I'aJlRMiHa. BHXo,ZJ;HqH 3 npHnym;eHHH, m;o Bi.D;TiK 

aCHMiJIHTiB i3 j-ro opraHa nponop:u;iHHHH Maci )l(HBOl qacTHHH mj I.J;bOro opraHa, 

€.TI.raJIHMiH 3anponoHyBaB <l>YHKI.J;iIO penpo,D;yKTHBHOro poczy BH3HaqaTH 3a 

BHpa30M 

flm . 1 
b . =--1 ·- 

] flt 
J 

(3.28) 

 

,ZJ;e m - 6ioMaca, y CKJia,ZJ;i HKOl € KOMilOHeHTH, m;o 3,ZJ;iHCHIOIOTb i peryJIIOIOTb 

o6MiH peqoBHH, Ha3BaHa A.M.IloJibOBHM pyHKZJio 11y10tt010 6i0Maco10. 

3ri,ZJ;HO 3 po60TaMH A.M. IlOJibOBOro ri KiJibKiCTb o:u;iHIO€TbCH Ha OCHOBi 

BHKOpHCTaHHH yHiBepcaJibHOro 3aKOHY CTapiHHH 6ioJioriqHHX CHCTeM. ,Z:(.rrn 

nepio,D;y aKTHBHOro pocTy pOCJIHHH BCH 6ioMaca € <l>YHKI.J;i OHYIOqOIO, OT)l(e npHpicT 

3araJibHOl i<l>YHK:u;ioeyIOqoY 6ioMaCH O,ZJ;HaKOBHH 
 

f:,.ii'z . fl.m . 
  1 = -1 

At At 

 
(3.29) 

 

IlpH BHHHKHeHHi CTPecoBHX YMOB a6o npH cTapiHHi pocJIHH,KOJIH KiJihKiCTh 

3araJibHOl 6ioMaCH 3HH)l(Y€TbCH BHacJii,D;OK nepeBarH npo:u;eciB p03na,ZJ;y Ha,ZJ; 

npo:u;ecaMH CHHTe3y' 3MiHa KiJibKOCTi <l>YHKI.J;i OHYIQqoY 6ioMaCH 3HaXO,ZJ;HTbCH 3a 

BHpa30M 

f:,.ii'z ]. - -(fl.m ] . 1 ) 

At   - At  ks ' 

 

(3.30) 

 

,ZJ;e ks - napaMeTP, m;o xapaKTepH3ye qacTKY )l(HTT€.D;iHJihHHX CTPYKTYP y 3araJihHiH 

6ioMaci opraHa. 

PiBHRHHR O.;+ CupomeHKa. ,Z:(.rrn onHcy ,ZJ;HHaMiKH <l>iToMacH nociBi 

o.,n;. CHpoTeHKO 3anponoHyBaB HaczynHy CHCTeMY piBHHHb: 

o . 
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 .  1 . . . . . . . l   l 

 
 

 
 

mrl+-- mrl + eR( alr<t>l - m.,., l Ror mrl -)/r mrl - or mr )' 

 
 

ol 

 
 
 

 
(3.31) 

 

 

 

 

.n;e ml
1

,ms
1

,mr
1

,mR
1
 - 

,
'
.
i
h
'l
'
TOMaCH B

•
l.D;IIOB

•
l.D;HO 

 

JIHCTH, CTe6eJI, KopiHHH    Ta 

perrpo.n;yKTHBHHX opraHiB Haj-ry .n;o6y; 

al1,as1,ar1,aR1 

opraHiB; 

- pocTOB
.
l ,

'i
.h
'YHKQ

.
l
.
l
. 
JIHCTH, CTe

6
eJI, KOp

.
lHHH perrpo.n;yKTHBHHX 

;.,,{' ;.,,{' ;.,,? -pOCTOBi cpyHKD;iI,HKi BH3HaqruoTb BTpaTH c)?iToMaCH Ha orra.n; Ta Bi.n;TiK 

y perrpo.n;yKTHBHi opraHH; 

LR, SR, rR - Koec)?iu;irnTH (:::; 1), HKi IIOKa3)'IOTb HKa qacTKa BTpaT peyTHJihyeTbCH y 

perrpo.n;yKTHBHHX  opraHax; 

- CYMapHHH c)?omcHHTe3 rrociBy 3a .n;o6y; 

Roz, Ros, R0,, RoR - Koec)?iu;ieHTH .n;HxaHHH rri.n;TpHMKH JIHCTH, cTe6eJI, KopiHHH Ta 

perrpo.n;yKTHBHHX opraHiB; 

ER= 1/(l + Rr), .n;e 't -qacoBHH KpOK; RR - Koec)?iu;ieHT .n;HxaHHH pocry; 

k l = a( /(a(  + af ) ; 

o/ -cpyHKQiH, HKa BH3Haqae IIIBH.D;KiCTb rrepeMiID;eHHH aCHMiJIHTiB i3 rri.n;3eMHHX y 

Ha.n;3eMHi opraHH Ha rroqaTKY BeCHHHOl Berernu;il. 

PocToBi piBHHHHH B (9.31) rri.n;rropH.D;KOB)'IOTbCH HacryrrHHM o6Me)R'.eHHHM: 

all + asl + arl +aRl =1 

 

a( O  p e l, s, r, R 
 

.[(.rm cpyHKQfi o/ xapaKTepHO, ID;O 

. { 0/, llKUJO 

r  - 
0, JlKUJO 

 

.n;e (J)j - IIOTQqHa cyMa ecpeKTHBHHX TeMrreparyp; 

ro0  - cyMa ecpeKTHBHHX TeMrreparyp, 3a HKOI rrpHIIHHH€TbCH rrepeMim;eHHH 

aCHMiJIHTiB h ni.n;3eMHHX y Ha.n;3eMHi opraHH Ha rroqaTKY BeCHHHOl Berernu;il. 

PiBHJlHHJl    A.M    IlollbOBow.   ,[(JIH    orrHcy   .n;HHaMiKH  pocry  cyxol  6ioMacH 

oKpeMHX opraHiB A.M. TioJibOBHM 3anporroH0BaHa TaKa CHCTeMa piBHHHh: 
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l aR;Cm/PR + i  m; 

gmax       

 

Ami p/ <t>j (  j  j f) j )- j 

At I + ca;  I + ca; 

( l. 1. - l,s,r 
1. 1J 

Am j p j<t> j aRpcm p<flRmP - 1f)i m; 
P = p (3.32) 

At l + ca; 1+ ca; 

Amgi 
Am } 

Amt / At 
 

At At kg + Amt / At ' 

 
 

Am·c ) 
.n;e l p - IIpHpiCT 6ioMaCH i-ro BereTaTHBHOro (perrpO.n;yKTHBHOro) opra.Ha; 

At 
mi( p)- cpyHKIJ;iOHyIOtJa 6ioMaCa i-ro BereTaTHBHOrO (perrpo,n;yKTHBHOrO) opraHa; 

Amg IAt -rrpHpicT cyxoi' 6ioMaCH 3epHa; 

Amg I At  - MaKCHMaJibHO MO)l(JIHBa B peaJibHHX yMoBax IIIBH,n;KicTb rrpHpoczy 
max 

cyxoi' 6ioMacH 3epHa; 

pi -pOCTOBa cpyHKIJ;i.H BereTaTHBHOro rrepio.n;y; 

f) ;-pocToBa cpyHKQi.H perrpo,n;yKTHBHoro rrepio.n;y; 

Ca -Koecpin;ieHT ,n;HXaHH.H poczy; 

aR -OHToreHeTHtJHa KpHBa ,ZJ;HXaHH.H; 

Cm -Koecpin;ieHT ,n;HxaHH.H rri,n;TPHMKH; 

(/JR- TeMrrepazypHa KpHBa ,n;HXaHH.H; 

kg -KOHCTaHTa Mixaenica-MeHTeH; 

i -opraHH: I - JIHcrn; s - cTe6na; r -KopeHi;p - KOJIOCC.H. 

PocTOBi cpyma:i;ii' 3a MeTO,ZJ;aMH IO.K. Pocca Ta E.Il raJI.HMiHa BH3Ha1JaIOTbC.H 3a 

eKcrrepHMeHTaJibHHMH ,ZJ;a.HHMH CIIOCTepe)l(eHb Ha,D; rrpHpOCTaMH cyxoi' 6ioMaCH 

OKpeMHX opraHiB pocJIHH. 

 

 
3.3.2. HaniBeMnipuquuii nmxm .n;o BH3ffaqeHHH pOCTOBHX cf>ymuiii 

 
Ha ocHoBi 3aKoHoMipHocTeii iH,n;HBi,ZJ;yaJibHoro po3BHTKY pocJIHH Ta 

p03rJI.H,ZJ;aHH.H qacTHHHOro BHIIa,n;Ky 3aKOHY poczy i MO,n;emoBaHH.H Haii6iJiblll 

3araJibHoro rrpon;ecy, mo xapaKTepH3ye crnpiHH.H )l(HBHX opraHhMiB - p03rra.n;y 

)l(HTie,n;i.HJibHHX CTPYKzyp, A.M.lOJibOBHH 3arrporroHyBaB HarriBeMrripH1IHi MeTO,n;H 

BH3Ha1IeHH.H cpyHKn;iH: rrepio.n;y BereTaTHBHOro iperrpo.n;yKTHBHOro poczy. 

roJIOBHHM   6JIOKOM IIpHKJia,ZJ;HHX   ,ZJ;HHaMitJHHX   MO,ZJ;eJieH cpOpMYBaHH.H 

ypo)l(aIO e 6JIOK pocTy. IlapaMeTPH QbOro 6JIOKY BH3HatJaIOTbC.H no KO)l(HiH 

KYJibTypi ,ZJ;JI.H KOHKpeTHoi' TepHTopii'. Q.H rpyrra rrapaMeTPiB 06'e.n;eye cpyHKn;ii' 
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rrepio,n:y BereTaTHBHoro pocTy P; Ta <l>YHKu;i'i rrepioy perrpoyKTHBHOro pocTy v;. 

<l>yHKIJ;i'i rrepioy BereTaTHBHOro pocTy BH3Ha1IaIOTbCH HK 

A . - fimi 

1-' 1 - 
l,s,r ,p 

L: liM i 

i E /, s, r,p. (3.33) 

 

PocTOBi <l>YHKIJ;i'i BereTaTHBHoro rrepio rroKa3YJOTb qacTKY cyMapHoro 

rrpHpocry Bcie'i poCJIHHH a6o qaCTKY 
11
CBixmx", TiJibKH w;o yrnopeHHX aCHMiJIRTiB, 

RKa rrpHXOHTbCH Ha i-ii opraH. 

<l>yHKIJ;i'i rrepio perrpoyKTHBHOfO pocry BH3HatJaIOTbCH TaK 

vi = 
lim
-
i 

mi 
, i E  /, s, r (3.34) 

i IIOKa3yK>Tb Bi TiK (rrepepo3IIOin) aCHMinniB ("crnpHX", paHirne CTBopeHHX - 

3arracm1x) i3 KO)l(Horo i-ro BereTaTHBHoro opraHa rricnH 3aKiHtJeHffj{ iioro pocry y 

perrpoKTHBHiopraHH. 

Po3paxyHoK    <l>YHKu;iii    BerernrnBHoro   i perrpoKTHBHoro   rrepioiB   y 

rrpHKJiaHHX MOeJIRX <l>opMyBaHHH ypo)l(a B IIOJIHra€ B TOMY' w;o HHaMiKa 

6ioMaCH i3 KO)l(HOro opraHa y Bi HOCHHX OHHHIJ;j{X rrpeCTaBAA€TbCH y BHfAAi 

noricTH1IHO'i  KpHBO'i  pocry,  HKa  CHMeTPHtJHa  Bi HOCHO  T01IKH  rrepemHy. 

CxeMaTHtJHO HHaMiKa 6ioMac:a Bcix opraHiB pocJIHHH rrpeCTaBJieHa y BHrAAi 

ciM''i KpHBHX (pHc. 3.4), T01IKH rrepemHy HKHX  L:t2; ' i E /, s, r, p 36iraIOTbCH 3 

cyMaMH TeMrreparyp, HKi opiBHIOIOTb IIOJIOBHHi Bcid cyMH, Heo6xi HO'i AA 

3aBeprneHffj{ pocry KO)l(HOro opraHa. 
 

  

 
 

 
PHc. 3.4. ,lI.HHaMiKa HaKorr.H1IeHHH Bi HocHo'i 6ioMacH 8; 

OKpeMHX opraHiB poCJIHH (cxeMa). 

Lf 21, Lf 2s, Lf 2n Lf 2p - 112 CyMH TeMrreparyp, HKa 

Heo6xi Ha  JIH 3aKiHqeHffj{ pocry opraHiB: l - n:acrn; 

s - cTe6na; r - KopiHHH; p - KonoccH; Lfp - cyMa TeMrreparyp, 

3 HaKOIIHqeffffj{ HKO'i rroqHHa€TbCH picT KOJIOCa. 
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HaBe.n;eHa Ha oci a6c:QHC cyMa Lfp, npe.n;cTaBJ Sie co6mo CYMY TeMneparyp, 3 

51Ko'i noqHHaeTI>C51 picT penpo.n;yKTHBHHX opraHiB. RKm;o omrnaTH KO)l(HY KpHBY 

piBH5IHH5IM noriCTHqHo'i KpHBO'i, npo.n;mpepeH:QiIOBaTH :Qi piBH5IHH51 Ta IlOMHO)l(HTH 

Ha Koecpi:QieHT c;, .SIKHH xapaKTepH3ye qacTKY opraHa B 3aran1>HiH 6ioMaci ni.n; qac 

,ZJ;03piBaHH.SI, TO OTPHMa€MO TaKHH BHpa3 ,ZJ;JI.SI BH3HaqeHH51 cpyHK:QiH nepio.n;y 

BereTaTHBHoro pocry: 

 

P/ = !J.B/ , 
l,s,r,p . 

:L !J.B/ 

 

(3.35) 

 

y .SIKOMY  
 
 

 
(3.36) 

 

 

 

 

iE /, s, r,p 

.n;e :Lt2; - CYMa ecpeKTHBHHX TeMneparyp, .SIKa .n;opiBHIOe nonoBHHi CYMH 

TeMnepaTyp, Heo6xi.n;tto'i .n;n.SI 3aKiHqeHH51 pocry KO)l(Horo i-ro (l,s, r,p) opratta; 

TS2 - noTOqHa cyMa TeMneparyp, .SIKa HaKonHqyeT1>C.SI 3 noqaTKy BereTa:Qi'i 

KYJII>TypH; 

C; - KOecpi:QieHT cniBBi.D;HOIIIeHH.SI pi3HHX opraHiB y poCJIHHi Ha qac ,D;03piBaHH5I; 

j -qacOBHH KpOK MO.n;eni. 

Ilepep03no.n;in 
11

CTapHX
11 

aCHMimITiB i3 JIHCT.SI, CTe6eJI Ta KopiHH.SI B 

penpo.n;yKTHBHiopraHH noqHHa€TbC.SI 3 MOMeHT)' 3aKiHqeHH.SI pOCT)' KO)l(HOro 3 :QHX 

opraHiB. PocToBi cpyHK:Qi'i nepio.n;y penpo.n;yKTHBHOro pocry v; .n;n.SI KO)l(Horo 

BereTaTHBHOro opraHa 3HaXO.n;.SITbC.SI 3a BHpa30M: 

 

J K 8TS( 
Vi  = 

( 2:Lt2p -:Ltp ) - 2:Lt2i 

i E /, s, r 

 

(3.37) 

 

.n;e Ks - qacTKa )l(HTTe.n;i.SIJII>HHX CTPYKTYP y 3aran1>HiH 6ioMaci KO)l(Horo i - ro 

opratta; 

TS1- cyMa ecpeKTHBHHX TeMneparyp 3a 6y.n;1>-.SIKHH ittTepBan qacy (3a .n;o6y a6o 

.n;eKa.n;y); 

Lfp - CYMa TeMnepaTyp, 3 .SIKo'i noqHHaeT1>c.SI picT penpo.n;yKTHBHoro opraHa - 

KOJIOCC.SI. 
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2 (3.38) 

 

30BHinrniit BlffJI.S )l; Ta qlfceJibHi3HaqeHHH <i>YHKIJ;iH nepio.n;y BereTaTHBHOro 

pocry, IIJ;O OilHCYJOTb p03no,n;iJI Mi)I( opraHaMH pocJIHH 3HOBY CTBOpeHHX "cBi)l(HX" 

aCHMim1TiB, a TaKO)I( <i>YHKIJ;iH nepio.n;y penpo.n;yKTHBHOro pocry, .w:o BH3Haqal0Tb 

nepep03no,n;iJI Mi)I( aereTaTHBHHMH Ta penpo.n;yKTHBHHMH opraHaMH "cTapHX"' 

paHirne CTBopeHHX 3anacHHX aCHMim1TiB, BH3Ha1Ia€TbC.H cyMaMH TeMnepaTyp, .HKi 

Heo6xi,n;Hi )];JI.SI 3aKiH1IeHH.H pocTy JIHCT.H, CTe6eJI, KopiHHH, Il01IaTKY pocTy KOJIOCC.H, 

HaCTaHH.H BOCKOBOl CTHrJIOCTi . ,[(JI.SI BH3Ha1IeHH.H IJ;HX CYM Heo6xi,n;HO p03paxyBaTH 

,n;aTH HaCTaHH.H <l>a3 BHXo,n;y B Tpy6ey, IlO.HBH HH)l(HbOro BY3Jia COJIOMHHH, 

KOJIOCiHH.H, IJ;BiTiHH.H Ta ni.n;paxyBaTH cepe,n;Hi 6ararnpiqHi cyMH e<l>eKTHBHHX 

TeMnepaTyp BH.IIJ;e 5 °C 3a nepio,n;H: 

- Bi,n;HOBJieHH.H Beremu;il (cxo,n;H) - BHXi,n; y Tpy6Ky 2:t1; 

- Bi,n;HOBJieHH.H Beremu;il (cxo,n;H) - KOJIOCiHH.H 2:t2; 

- Bi,n;HOBJieHH.H aeremu;il (cxo,n;H) -u;aiTiHH.H 2:t3• 

- ai,n;HOBJieHH.H aeremu;il (cxo,n;H) - aocKoaa (noBHa) CTHrrricTh 2:t4 • 

To.n;i CYMa TeMneparyp, .HKa BH3Ha1Iae BHrJI.H,n; pocToBoI <i>YHKIJ;il 6y,n;h-.HKoro 

i - opraHy, T06TO cyMa 2:t2; 6y.n;e CTaHOBHTH: )];JI.SI JIHCT.H (2:t2z ) -1/ 2 cyMH 

e<l>eKTHBHHX TeMneparyp 3a nepio.n; Bi,n; Bi,n;HOBJieHH.H Beremu;il .n;o KOJIOciHH.H; )];JI.SI 

CTe6eJI (2:t2s ) -1/ 2 cyMH e<PeKTHBHHX TeMneparyp 3a nepio.n; Bi,n; ai,n;HOBJieHH.H 

aeremu;il .n;o u;aiTiHHH; )];JI.SI KopiHH.H (2:t2r ) =2:t
2
s , no.n;i6Ho .n;o cTe6eJI. 

Heo6xi,n;Ho BH3Ha1IHTH cyMy TeMneparyp Lfp, 3 .HKoI no1IHHa€TbC.H picT 

penpo.n;yKTHBHOro opraHa - KOJIOCa. 1VI cyMa BH3Haqa£:TbC.H .HK cepe,n;H.H 3 )];BOX 

cyM: cyMH TeMneparyp 3a nepio.n; ai.n; ai,n;HOBJieHHH aeremu;il (cxo,n;iB) .n;o BHxo.n;y B 

Tpy6Ky Ta cyMH TeMnepaTyp 3a nepio.n; Bi,n; Bi,n;HOBJieHH.H Beremu;il .n;o KOJIOCiHH.H: 

"tp - 2:t1 + 2:t2 
L. 

 
 

IloJIO)l(eHH.H pocrnaoI<l>YHKU:il KOJIOCC.H BH3Ha1Ia€TbC.H CYMOIO TeMneparyp 

2:t2p ' .HKa 3HaxO,n;HTHC.H 3a BHpa30M 

 

                              (3.39) 

Ha pHc. 3.5 npHae,n;eHi pocrnai <i>YHKIJ;il .Hporo .H1IMeHIO, OTPHMaHi 3a 

)l;OilOMOrolO HaniBeMnipHqHHX MeTO,n;iB BH3HaqeHH.H <i>YHKIJ;iH nepio.n;y 

BereTaTHBHOro Ta penpo.n;yKTHBHOro pocTy. ,[(JI.SI nopiBH.HHH.H TaKO)I( Haae.n;eHi 

3rrra,n;)l(eHi pocToBi <i>YHKn;il, HKi OTPHMaHiHa ocHoBi eKcnepHMeHTaJibHHX ,n;aHHX 

3a MeTO,n;oM IO.K. Pocca. JlK BH,n;Ho i3 pHc. 3.5, xi.n; po3paxyHKOBHX pocTOBHX 

<i>YHKn;iit i,n;eHTJfqHHH xo.n;y 3rrra,n;)l(eHHX pocTOBHX <i>YHKu;iH, OTPHMaHHX 

eKcnepHMeHTaJibHO. 

BH3Ha1IeHH.H poCTOBHX  <i>YHKIJ;iH  BHKOffY€TbC.H  Ha OCHOBi  6ararnpiqHHX 

MaTepiarriB arpoMeTeopoJioriqHHX cnocTepe)l(eHb Mepe)l(i ri.n;poMeTeopoJioriqHHX 
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crnm:i;iH:. Ue ,n;o3BOJI.SI€ Ha ocHoBi crnH,n;apTHOI arpoMeTeopoJioriqHo1impopMa:u;il 

o:u;imoBarn: reorpacpiqHy MiHmrnicTb pocTOBHX cpyHK:QiH Ta BeCTH 1x BH3HaqeHIDI 

,n;m1 pi3HOMaHiTHHX ciJI1>C1>Korocno,n;apc1>KHX KYJil>TYP 3a ,n;onoMormo ,n;oczynHHX 

cpeHOJioriqHHX  ,n;aHHX. 

 

 
3.3.3. «llym 1douaJJLHHH ni;J:xia: .zi:o po3no.zi:iJJy 

 
Bi,n;oMa rinoTe3a npo Te, II(O Mi)I( p03MipaMH naroHa iH:oro aKTHBHicno npH 

nocrnqaHHiByrneBo,n;aMH, 3 0,lJ;HOro 6oKy, ip03MipaMH KopeIDI iH:oro aKTHBHiCTIO 

npH IIOCTaqaHHi BO,lJ;OIO i )l(HBHJibHHMH peqomrnaMH, 3 imrroro 6oKy - iceye 

cpyHK:QiOHaJibHa piBHOBara. <l>opMaJibHO :u;e BHpIDKa€TbCH TaK: 

 
(Maca naroHaXIIHTOMa aKTHBHiCTb naroHa) 

(Maca KOpeIDI x IIHTOMa aKTHBHiCTb KOpeHH). (3.40) 
 

 

 
 

 

PHc. 3.5. <l>yHK:Qil poczy oKpeMHX opraHiB HqMemo, p03paxoBaHi 3a 

HaniBeMnipHqHHM Mem,n;oMIloJihOBoro  (1) iorpHMaHi 

Hani,n;crnBi eKcnepHMeHTaJihHHX ,n;aHHX 3a MeTo,n;oM Pocca (2). 

a) JIHCTH; 6) CTe6Jia; 6) KopeHi;2) KOJIOCCH. 

 
.5.IKII(O Maca naroHa Mm ,n;iHcHaiHTeHCHBHiCTh cpoTOCHHTe3y y naroHi Pm TO 

IIHTOMa aKTHBHiCTb naroHa CTn MO)l(e 6yTH 3Hali,n;eHa 3a cniBBi,n;HOIIIeHIDIM 

 
CTn = Pn / Mn. (3.41) 

BHMip101oqH aKTHBHiCTh KopeIDI B o,n;HHH:QHXiHTeHCHBHOCTi  CIIO)l(HBaHHH 

a30TY UN , MO)l(Ha 3anHcaTH 3a aHaJiorie10 

 
 

2) 
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1 

 
 

 

 

                                           (3.42) 
 

e MK  - Maca KopeIDI. 

CrriBBi HoIIIeHHH (3.40) crrpaBemrno TiJihKH  JIH  pocJIHH,  ru;o 

aarrzyBaJIHCH o HaBKOJIHIIIHhOro cepeOBHIIJ;a. JIKIIJ;O )!( aKTHBHiCTh rraroHa qff 

KopeIDI  parrTOBO   MiIDI€ThCH  B  3B
1
H3KY  3i  3MiHOIO,  HarrpHKJia,  ru;iJihHOCTi 

CBiTJIOBOro IIOTOKY' HKHH rraae Ha rrariH a6o TeMIIepaTYPH KOpeIDI, TO 3aJie)l(HiCTh 

(3.40) B'Tpaqae CHJiy. <l>yHKI.J;iOHaJihHHH rri xi rrepe6aqae MO)KJIHBiCTh peBi3il 

3raaHoro piBHHHIDI, KOJIH Toro BHMarae crreu;mpiKa p03IIOiJIY 3aHOBO 

CHHTe3oBaHo1 cyxo'l peqoBHHH.  OHaK rrepe  I.J;HM  Heo6xi Ho  3 HCYBaTH,  qff 

3aJIHIIIaThCH B CHJii Koe<l>iu;ieHTH  HHaMiqHoro p03IIOiJiy cp, ru;o o6qHCJIIOIOThCH 3a 

<t>opMyJiaMH (3.21) i(3.22), 3a YMOBH   HC6aJiaHcy poCJIHHH, ru;o p03I.J;iHIO€ThCH HK 

rropyIIIeHHH 3aJie)KHOCTi  (3.40). 

Ha pHC. 3.6 IIOKa3aHo, HK  OCHraeThCH   HHaMiqHHH p03II iJI y CHCTeMi 

rrariH - KopiHh  y  BHIIaKy, KOJIH, rro-rrepIIIe,iceye o6Me)KeHIDI  Ha BOy, HKa 

OCTaBJIH€ThCH KOpeHeM, irro-pyre, rrpHHHHTO orryru;eHHH, ru;o Koe<l>iu;ieHTH rpK i 

(/Jn Bi rroBi aIOTh Bi HOCHOMY BMiczy BOH y poCJIHHi. 

 
 
 
 
 

:0.8 
!   , 

 
 

0,6 KopiH& 

 

0,4 0,4 

o, 0,2 

 
 
 

Bio11oc11uu BMicm noou y poc!lu11i 

f.O . 

 
 

PHc. 3.6. 3aJie)l(HiCTh    HHaMiqHoro po3rro ey cyxo'l peqoBHHH y 

CHCTeMi 

rrariH - KopiHh Bi  Bi HOCHOrO BMiczy BOJIOrH y pOCJIHHi. 

(/Jn - OM cyxo'l peqoBHHH, HKa p03IIOiJIH€ThCH y rrariH;    

rpK - OJIH cyxo'l peqOBHHH, HKa p03IIOW€ThCH y KopiHh. 

8 
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.5ICHO, mo KOHI.J;erru;h1 <i>YHKI.J;iOHaJibHOro 6aJiaHcy, .SIKa IIOKJia,r:J;eHa B OCHOBY 

crriBBi.D;HOIDeHH.SI (3.40), rri,n;XO.D;HTb .D;JI.SI 6y,n;I>-.SIKOrO opraHa, <l>YHKI.J;il .SIKOro 

BrrmrnaIOTb Ha :>KHTT€3.D;aTHiCTb pOCJIHHH. 

,l(n.SI Byrneu;IO H a30TY CTOCOBHO .n;o p03IIO.D;iJiy cyxoi peqoBHHH B TiH :>Ke 

c11cTeMi rrariH - KopiHI> PeliHoJI,n;c iTopHJii 3arrporroeysaJIH rnKe piBH.SIHH.SI 

!lMn I Mn -K( N )q' (3.43) 
Jll!K / M K C 

.n;e Ni C - KOHI.J;eHTpau;i.SI HaKorr11qeHHX y KJiiTHHax a30TY isyrneu;10; 

K - KoHcTaHrn; 

q - rrapaMeTP. 

BHKOpHCTaHH.SI 3aJie:>KHOCTi (3.43) y MO.D;eJii pocry crn6iJii3yIOqe BIIJIHBa€ Ha 

Bi,n;HomeHH.SI KopiHb - rrariH. 0cTaHH€, y CBOIO qepry' 3aJie:>KHTb Bi,n; q11cJIOBOro 
3HaqeHH.SI Bi,n;HomeHH.SI N/C i, OT:>Ke, sm aKTHBHOcTi, 3 .SIKHM rrariH i KopiHI> 

3aCBOIOIOTb u;i peqoBHHH 3 HaBKOJIHIDHI>oro cepe.n;oB11ma. IIapaMeTP q BH3Haqae 

qYTJIHBiCTb, BJiaCTHBY 3ra,n;aHOMY Bi,n;ryKy. 

M.O. CTPoraHoBa 3arrporroHyBaJia rrpoBO.D;HTH po3rro,n;iJI acHMiJI.SITiB 3a 

Mern6oJiiqHHM rpa.n;irnmM, .SIKHH cTBopIO€TbC.SI CTPYKTYPHHM o6MiHoM peqosHH. 

Ii.n; CTPYKTYPHHM o6MiHoM peqosHH po3yMi€TbC.SI o6MiH peqosHH 3pocrn10q11x 

TKaHHH, TOMY mo «picT - u;e HosoyTsopeHH.SI eJieMeHTiB CTPYKTYPH». 

Mern6oJiiqHHH rpa,r:i;ieHT CTBOpIO€TbC.SI B CHCTeMi «.D;OHOp (<l>YHKI.J;iOHyIOqa 

TKaHHHa - .D;:>KepeJIO aCHMiJI.SITiB) - aKu;errmp (3pOCTaIOqa TKaHHHa - CIIO:>KHBaq 

aCHMiJI.SITiB)» (source-sink) 3a paxyHOK 3aIIHTY 3 6oKy CIIO:>KHBaIOqoi TKaHHHH. 

TaKHM q11HoM, Mo,n;eJIIOBaHH.SI po3rro,n;iJiy acHMiJI.SITiB rrpH TaKOMY rri.n;xo.n;i - u;e 

<l>aKTffqHO MO.D;eJIIOBaHH.SI .D;OHOp-aKu;errTOpHHX B3a€MHH Mi:>K TKaHHHaMH (i 

opraHaMH) y rrpou;eci pocry pocJIHHH, T06TO B3a€MHH y CHCTeMi «.D;:>KepeJIO - 

CIIO:>KHBaq», 

Mern6oJiiqHHH rpa,n;ieHT BBO.D;HTbC.SI .HK crriBBi,n;HomeHH.SI Mi:>K OCHOBHHMH 

KOMIIOHeHTaMH CTPYKTyp: syrneu;eM, a30TOM i <Poc<l>opoM. Bi.n;oMo, mo 

crriBBi,n;HomeHH.SI C/N MiH.SieTI>C.SI B xo.n;i po3BHTKY opraHa, a B opraHax, .SIKi 

3aKiHqHJIH picT, BOHO rri.D;TPHMY€TbC.SI Ha IIOCTiHHOMy, .n;oc.SirHyTOMY .n;o MOMeHry 

3aBepmeHH.SI pocry, piBHi. 3 OrJI.SI.D;y Ha Te, mo <l>oc<l>op BXO.D;HTb .D;O CKJia,n;y 

HaHBa:>KJIHBimHX  KOMIIOHeHTiB  pocJIHH,  TaKHX  .HK  HyKJieiHOB.i KHCJIOTH  i 

<l>oc<l>opHJibOBaHi HyKJieoTi.D;H (B OCTaHHix aKyMyJIIO€TbC.SI eHepri.SI, Heo6xi,n;Ha )l;JI.SI 

pocry), To B Mo,n;eJII> BBO.D;HTI>CH crrissi,n;HomeHH.SI NIP, mo B rrpou;eci pocry opraHa 

aHaJioriqHo crriBsi,n;HomeHHIO C/N. Bse,n;eHH.SI u;11x rrapaMeTPiB ,n;o3BOJI.SI€ 

BpaxysaTH He TiJihKH p03IIO.D;iJI HaHBa)l(JIHBiIIIHX eneMeHTiB y CHCTeMi «3pina, 

<l>YHKI.J;iOHyIOqa TKaHHHa - 3pOCTaIOqa TKaHHHa», aJie ipi3HHH cryrriH.b «3aIIHTY» 3 

6oKy opraHiB, .SIKi 3HaxO,n;.SITbC.SI B ,n;aHHH MOMeHT Ha pi3HHX <l>a3aX pocry. 

.5IK npaBHJIO, y 6y,n;I>-.SIKHH ,n;aHHH MOMeHT y pOCJIHHi€ .n;eKiJII>Ka aTParyIOqi 

u;eHTPH, mo opieHryIOTI> Ha ce6e rroTiK acHMiJIHTiB. P03rro,n;iJII>Ha <l>YHKu;i.SI 

po3paxoByeTI>CH HK  <l>YHKI.J;iH CYMH e<PeKTHBHHX TeMrreparyp i€MHOCTi rryJiiB ,n;JI.SI 

pocTy, mo 3aiHIDHX piBHHX YMOB BH3Haqa€TbC.SI BIIJIHBOM <l>aKTOpiB 30BHiIIIHbOro 

cepe,n;oBHma. 
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lliBH.D;KiCTb 3aKJia,n;eHIDI   HOBHX <)?iToMepiB (TeMII <)?opMoo6pa3)'10qoi" 

,n;iHJibHOCTi Koeyca HapoCTaHHH) BH3HaqaeTbCH T}JHBaJiiCTIO IIJiaCTOXpoHiB. 

IlrracmxpoH BHHBJIH€TbCH 3pyqHoIO iHa:H:6iJII>III rrpHHIDITHOIO qacOBOIO O.D;HHHI.J;eIO 

BHYTPiIIIH1>oro pHTMY po3BHTKY rraroHa. 

Komi;err:u;i.s1 po3110.n;iny acHMiJIHTiB 3a IIOT}Je6010 rrepe.n;6aqae BpaxyBaHHH 

IIOT}Je6H 3pOCTaIQqHX 3a paxyHOK ,n;iJieHIDI a6o po3rnraHIDI TKaHHH qJieHHKiB 

<)?iToMepa iHa :u;iH OCHOBi - BpaxyBaHIDI IIOT}Je6H BCbOro <)?iToMipa. Ili.n; IIOT}Je6oIO 

p03YMi€TI>CH 3aIIHT aKTHBHO 3pocTaIOqHX MepHcTeM i 30HH po3rnraHIDI Ha 

o.n;ep)l(aHHH a30TY i ByrneBo,n;iB y KiJII>KOCTHX, mo 3a6e3rreqyioT1> Ha:H:6iJII>III 

iHTeHCHBHe rrpoTiKaHIDI rrpo:u;eciB ,n;iJieHIDI i p03rnraHHH KJiiTHHOK rrpH rreBHHX 

yMoBax HaBKOJIHIIIH1>oro cepe,n;oBHma. TaKHM qHHOM, 6e311ocepe,n;H1>0 o:u;iHIO€TbCH 

3arrHT Ha acHMiJIHTH B rrepio.n; poczy .n;ineHIDIM i B rrepio.n; pocTy po3rnraHIDIM 

OKpeMHX qJieHHKiB i <)?iTOMepa B I.J;iJIOMy. 3aKOHOMipHOCTi, mo BH3HaqaIOTb 

rrpo:u;ecH pocTy MeTaMepiB poCJIHHH, BH3HaqaIOTb 3aKOHOMipHOCTi opraHi3a:u;ii" 

3aran1>Horo Mern6oni3My pocJIHHH. PicT opraHa pocJIHHH BH3HaqaeTI>CH 

crriBBi.D;HOIIIeHIDIMiHTeHCHBHOCTi ,n;iJieHIDI KJiiTHH i XHI>Oro p03THryBaHHH. 

 
 
 

4. MO,ll;EJllOBAHIDI POCTY POCJIHH I IlPOD;ECY Cl>OPMYBAHIDI 
YPOJKAIO IlOCIBIB CIJibC:bKOrocno,LJ;APCbKHX KYJlbTYP. 

PIBIDIHIDI POCTY 
 

4.1. Ili.n;xo.i::.u .i::.o eMnipuquoro onucy npoueciu pocry 

 
IlpH BHBqeHHip03BHTKY pocmrnHHX iTBapHHHHX opraHi3MiB B)l(e rrpoTHroM 

6araTbOX poKiB BHKOpHCTOB)'IOTb <)?yHKI.J;ii" poczy. 3BHqali:HO XH€ rrpH3HaqeHHH - 

3B1H3aTH qacoBi pH,n;H ,n;aHHX, HKi Bi.D;HOCHTbCH .n;o poczy opraHi3My qff H:oro 

qacTHHH, y paMKax e,n;HHoro MaTeMaTHqHoro BHpa3y. TepMiH «<)?yHKI.J;iH pocTy» y 

3B1H3KY 3 I.J;HM HaliqacTiIIIe 03Haqae ,n;eHKY aHaJiiTHqHy 3aJie)l(HiCTb. 3oKpeMa, 

<)?yHKI.J;iH pocTy, HKa IIOB
1
H3Y€ B 3aran1>HOMY BHrJIH,n;i cyxy Macy peqoBHHH Mi qac 

t, 3aIIHCY€TbCH HK 

 

M =f ( t), (4.1) 
 

.n;ef - BH3HaqeHHH <)?yHK:u;ioHaJII>HHH 3B
1
H30K. 

BHKOpHCTaHIDI <)?yHKI.J;iH pocTy 3BHqali:Ho Mae eMrripHqHy opieHTa:u;i10: 

BHrnH,n; BHpa3y f qacTo 11i,n;6Hpa10T1>, BHxo,n;HqH 3 rrpHrrymeHI>, o6yMoBJieHHX 

xapaKTepoM  <)?aKTHqHoro  eKcrrepHMeHTaJII>Horo  MaTepiany. IlpoTe  Kpame 

crrpo6yBaTH BH6paTH a6o rro6y.n;yBaTH TaKY <)?yHKI.J;iIO, HKa 6 Bi,n;pi3HHJiaCb 

BH3HaqeHOIO 6ionoriqHoIO rrpaB,n;orro.n;i6HiCTIO iiHTeprrperyeMiCTIO rrapaMeT}JiB, 

T06TO Bi,n;o6pa)l(ana 6 <)?i3ionoriqHi a6o 6ioxiMiqHi MexaHi3MH H: o6Me)l(eHIDI, HKi 

Jie)l(aTI> B ocHoBi .n;ocn ,n;)l(yBaHoro rrpo:u;ecy. TaK, aBTOKaTani3 .n;o6pe orrHcyeTI>CH 

KpHBOIO eKc110HeH:u;ian1>Horo poczy; picT B yMoBax .n;e<)?i:u;Hry IIO)l(HBHHX peqoBHH 

- aCHMIITOTHqHoIO KpHBOIO; crnpiHHH a6o iHIIIi BH.D;03MiHH opraHi3MY, HKi 
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3HH)l(YJOTb TeMII lioro pocTy' TaKO)I( .n;o6pe Bi.n;o6pa)l(aI0TbC.SI aCHMIITOTfflIHHMH 

<l>YHKQi.SIMH, 30KpeMa piBH.SIHH.SIM roMrrepTQa. BH.SIBHJIOCb, :rn;o ,ZJ;OCHTb Ba)l(KO 

3HaMTH TaKY aHaJiiTHqey <l>YHKQi:Eo, .SIKa OIIHCYBaJia 6 picT pOCJIHHH a6o TBapHHH B 

nmpoKOMY .n;iarra3oHi 30BHinIHix yMoB i rrapaMeTPH .SIKoI 6ynH 6 rrpH QI>OMY 

6ionoriqHo iHTeprrpezyeMi. CaMe Q.SI o6cTaBHHa CTHMYJIIOBana po3BHTOK 

MO,ZJ;eJIIOBaHH.SI pOCJIHH i TBapHH. 3apa3 y)l(e He BHKJIHKae CyMHiBiB, :rn;o .n;aTH 

rrpoCTHM OIIHC TaKOl CKJia,ZJ;HOl CHCTeMH, .SIK pOCJIHHa qff TBapHHa, rrpaKTHqHo 

HeMO)l(JIHBO.  ToMy  yce  6inI>IIIe  IIOIIIHpeHH.SI  OTPHMYJOTI>  Mo.n;eni,  .SIKi 

BHKOpHCTOBYJOTb ,ZJ;Bi a6o 6iJII>IIIe 3aJie)l(HOCTeli , MiCT.SITb 6araTO rrapaMeTPiB i 

3acH0BaHi Ha 3acmcyBaHHi pi3HHX qHcenI>HHX Mem.n;iBiiMiTaQi:H. Eyno 6 6a)l(aHo 

caMe 3a .n;orroMoroIO TaKHX rrpoQe.n;yp OTPHMYBaTH KOHKpeTHi 3aJie)l(HOcTi (4.1) 

KiJII>KocTi cyxoI peqoBHHH Bi.n; qacy. TYT, o.n;HaK, po3rJI.SI,ZJ;a€TbC.SI .n;eKiJII>Ka 

3aJie)l(HOCTeli , .SIKi 6a3YJOTI>C.SI Ha TeopeTHqHili CTPYKTypi Mo.n;eni, :rn;o MiCTHTb 

rirroTe3H rrpo .n;i10  <l>bionoriqHHX i 6ioxiMiqHHX MexaHi3MiB. Xoqa  6y.n;I>-.SIKa 

Mo.n;eni, Ha .SIKOMYCI> pisHi e eMrripHqHoIO, <l>YHKQil poczy, .SIKi KOHCTPYJOIOTI>C.SI 3a ri 

,ZJ;OIIOMOroIO, BH.SIBJI.SIIOTbC.SI  KOpHCHHMH .SIK  rrpH BHsqeHHi OKpeMHX opraHiB, 

TKaHHH i KJiiTHH, TaK i rrpH .n;ocni.n;)l(eHHi sci,oro opraHi3My. AHani3 ,ZJ;HHaMiKH 

KiJII>KOCTi cyxoIpeqoBHHH M 3pyqHo (Qe cTano TaKO)I( TPa,ZJ;HQiliHHM) rroqHHaTH 3 

o6rosopeHH.SI   IIHTaHH.SI   rrpo   TeMIIH  poczy,   T06TO   rrpo   rroxi.n;Hy   dM/dt. 

,[(H<l>epeHQiJOJOqH BHpa3 (4.1) 3a qacoM, OTPHMa€MO 

 
dM ( ) g( t) = df (t) . 
dt  = g t  ' .n;e dt 

 

IloTiM BHKJIJOqHMO i3 piBH.SIHb (4.1) i(4.2) rrepeMiHHY t, Ta OTPHMa€MO BHpa3 

d:= h( M ) , (4.3) 

.n;e h - .n;e.SIKa <l>YHKQi.SI. 

3aysa)l(HMO, :rn;o piBH.SIHH.SI (4.3) .SIBJI.Sie co6010 KOHCTPYKQiIO «TeMrr e 

<l>YHKQhIcrnHy», .n;e .SIK 3MiHHa crnHy BHczyrrae KiJII>KiCTb cyxoI peqosHHH M 

3aJie)l(HiCTb y <l>opMi piBH.SIHH.SI (4.3) qacTO BH.SIBJI.SI€TbC.SI 6ionoriqHQ 

iHTeprrpeTy€MOIO, .SIK rrpaBHJIO, y 6ioxiMiqHHX TepMiHax. 0.n;HaK ,ZJ;JI.SI .n;e.SIKHX 

<l>YHKQili poczy (HarrpHKJia.n;, ,ZJ;JI.SI BH3HaqeHoro THIIY eKcrroHeHTHHX rroniHoMis) 

aHaJiiTHqHHM BHCHOBOK 3aJie)l(HOCTi (4.3) 3 piBH.SIHb (4.1) i(4.2) MO)l(e BH.SIBHTHC.SI 

rrpaKTHqHQ He,ZJ;OQiJibHHM. y p.SI.n;i BHrra.n;KiB <l>YHKQi.SI poczy MO)l(e 6yTH 3aIIHCaHa 

si.n;pa3y )I( y BHrJI.SI.n;i piBH.SIHH.SI THIIY (4.3), aiHo.n;i, .SIK, HarrpHKJia.n;, ,ZJ;JI.SI piBH.SIHH.SI 

roMrrepTQa, 6iJibllI 3pyqHiIIIOIO BH.SIBJI.SI€TbC.SI TaKa <l>opMa 
dM 
-= u( M ,t ) , (4.4) 
dt 

.n;e u e <l>YHKQi.SI si.n; Mi t. 

OcKiJII>KH KiJII>KiCTb cyxoI peqosHHH rrpe.n;cTasJI.Sie .n;JI.SI Hae 

seJIHKHli iHTepec, rro.n;anI>IIIe o6rosopeHH.SI 6y.n;e cTocysaTHC.SI caMe QI>oro 

rrapaMeTPa, xoqa 

.SICHO, mo OTPHMaHi pe3yJII>TaTH MOTb 6yTH IIOIIIHpeHi Ha TaKi 

(4.2) 



 

 

xapaKTep11cTHKH, HK 3eneHa Maca, nnoma noBepxHi JIHCTH, c11pa Maca iT.,z:i;. KpiM 

Toro, xoqa 0,ll;HHHIJ;i BHMipIOBaHHH IlOBHHHi B11611paTHCH BHXO,ll;HqJI 3 ITOHHTh 

Haii:Kpamoro y3ro,z:i;:>KeHHH 3 KOHKpeTHOIO c11ryau;ieIO, y ,z:i;aHOMY BHna,z:i;Ky .z:i;ou; JihHO 

BHeCTH BH3HaqeHiCTb: 3a O,ll;HHHIJ;IO BHMipy qacy npHHHHTO ,z:i;eHh, a 3a O,ll;HHHIJ;IO 

BH  
.
 Mac11 - 

. B
en11q11Ha 

1 
·
dM 

, HKa Mae 
. . 

, 3BopoTHY 
M1py KmorpaM. - -- 

M dt 
po3MlpHICTh 

qacy, TaKO:>K qacTo 3ycTpiqaeThCH np11 BH3HaqeHi cpyHKU:iM pocry. Ha :>KaJih, ,z:i;nH 

TeMny pocry, 3a,z:i;aHoro 3a3HaqeHHM o6pa30M, BHKOpHCTOBYJOThCH pi3Hi TepMiHH: 

eiOHOCHUU meMn pocmy; numoMuu meMn pocmy; nponoptf iUHUU meMn pocmy. 

Ha.z:i;ani B 3ane:>KHOCTi Bi.z:i; KOHTeKcTy 6y,z:i;eMo B:>KHBaTH KO:>KHHM 3 Ha3BaHHX TPhOX 

TepMiHiB. 

Y IJ;hOMY po3.z:i;ini .z:i;aeThCH orJUI,z:i; Hali6inhm nom11peH11x piBHHHh pocry. TaM, 

.z:i;e u;e MO:>KJIHBO, u;i piBHHHHH BHBO,ll;HThCH Ha OCHOBi aHanhy npOCTHX MO,z:i;eneH:, 

3BJlqaii:HO illJIHXOM iHTerpyBaHHH .z:i;11cpepeHu;i anhHOro piBHHHHH THny (4.3) a6o 

(4.4). TaKHM ni.z:i;xi.z:i; nonermHTh iHTepnpernu;iIO napaMeTPiB 3aJie:>KHOCTeH: THny 

«cyxa Maca - qac». Ha npaKTHu;i ,z:i;nH anpoKCHMau;il qacoBHX pH,z:i;iB pocry 

HaliqacTime 3aCTOCOByeTbCH HaniBJIOrapHcpMiqHa mKana, ane npH IJ;hOMY MO)KJIHBa 

TaKa c11ryau;iH, npH HKiM KpHBa CKJia,ll;HOl cpopMH Ha TaKOMY rpacpiKy MO:>Ke 

noBHicTIO yTpaTHTH CBOIO cneu;11cpiKy. rn;o6 u;horo YHHKHYTH, BHpimeHHH piBHHHh, 

6y.z:i;e 306pa:>KyBaTHCh HK y JiiHiMHOMY, TaK i B HaniBJiorapHcpMiqHoMy Macmrn6i. 

Ha p11c. 4.1 cxeMaT11qHo 306pa:>KeHa npocrn ,z:i;BoKoMnoHeHTHa MO)l;eJih. 

 

....__y6-c_m_p_a_m_s_--•-P_ic_m ,I Cyxa peqo•una M 
 

 

 
P11c. 4.1. 3aMKHYTa ,z:i;BoKoMnoHeHTHa Mo.z:i;enh pocry 

 
CHCTeMa Ha pHC 4.1 3aMKHyTa, OCKiJihKH He Mae Hi BXO,ll;iB, Hi BHXO,ll;iB: 

nepe.z:i;6aqaeThCH, mo B npou;eci pocry nepeTBopeHHH MaTepiany nepmoro 

KOMITOHeHTa (cy6cTpaTy - S) y MaTepian .z:i;pyroro KOMITOHeHTa (cyxa peqoBHHa - 

M) Bi,z:i;6yBaeThCH 6e3 BTpaT. Pi3Hi np11nymeHHH mo.z:i;o 3aJie:>KHOCTi mBH,z:i;KocTi 

npou;ecy (TeMniB pocTy) Bi,z:i; M i S npHBO.z:i;HTh .z:i;o pi3HHX cpopManhau;iH:. 

Kmo .z:i;onyCTHTH, mo Ha p03rJIHHYTOMY Bi.z:i;pi3Ky qacy CHCTeMa He o.z:i;ep:>Kye 

3 30BHimHhoro cepe,z:i;oB11ma iHe BTPaqae HiHKoro MaTepiany, TO cnpaBe,z:i;JIHBO 

dM dS 

 

 
 

 
 

TaK mo 

dM + dS = !!._ (M + S) = O ' 
dt dt dt 

(4.5) 

M + S = const = Mo + So = Mr+ Sr = C, (4.6) 

.z:i;e Mo i S0 - BHxi,z:i;Hi 3HaqeHHH M i S 3a MOMeHT t = O; 
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Mr iSr 3HaqeHH.SI, ,n;o .SIKHX Ha6JimKa:EOTI>C.SI u;i napaMeTPH npH t 0  (npH 
,n;onyll(eHHi,11(0 CHCTeMa 3f0,D;OM npHXO,D;HTb y CTa6iJII>HHH CTaH); 

c-IlOCTi:HHa  BeJIHqHHa. 

,ll;ani TeMn poczy MO)J(Ha npe,n;cTaBHTH y BHrJI.SI,n;i ,n;e.SIKOi cpyHKI.J;ii v 
 

dM 
-= v(M,S). 
dt 

 

(4.7) 

 

OcKiJII>KH 3 piBH.SIHH.SI (4.6) BH,n;Ho, II(O S = C -M, IIIIDIXOM ni,n;cTaHOBKH S y 

piBH.SIHH.SI (4.7) MO)J(Ha OTpHMaTH 
 

dM 
-= v(M,C-M) = h(M), 
dt 

 

(4.8) 

 

,n;e h - cpyHKI.J;i.SI TiJII>KH O,D;HOi nepeMiHHOi M, .SIK iy piBH.SIHHi (4.3). 

TaKHM qHHOM, pirneHH.SI 3BO,D;HTI>C.SI ,n;o 3a,n;aqi 3 o,n;HoIO 3MiHHOIO cTaey. 

Tenep 'Tpe6a po3B
1
.SI3aTH Kap,n;HHaJII>He nHTaHH.SI - .SIKY cpyHKI.J;iIO BapTO 

BHKOpHCTOByBaTH y piBH.SIHHi (4.7). Bi,n;noBi,n;I> Ha HbOfO BH3HaqHTb BHrJI.SI,D; 

piBH.SIHH.SI (4.8) i nicJI.SI iHTerpyBaHH.SI - BHrJI.SI,n; caMOfO piBH.SIHH.SI poczy, T06TO 

3aJie)J(HOCTi (4.1). lo,n;aJII>IIIi BHCHOBKH 6y,n;yTI> cnHpaTHC.SI Ha phHi npHnyll(eHH.SI 

11(0,D;O cpyHKI.J;iiv y piBH.SIHHi (4.7), T06TO Ha ,n;e.SIKHX u;iJIKOM BH3HaqeHHX piBH.SIHH.SIX 

pocTy, KO)J(He 3 .SIKHX MO)J(HaiHTepnpezyBaTH B TepMiHax 3o6pa)J(eHoi Ha pHC. 4.1 

MO,D;eJii. 
 
 

4.2. IlpoCTHii eKcnouemdaJibHHii picT 3 pi3KOIO eii:.ci'IKOIO, 

MOHOMOJieKyJIHpne piBHHHHH 

 
llpocmuu eKcnoHeHljia.JlbHUU picm 3  pi3K010 eiOcittKOIO. IlpHHH.SITi 

,n;onyll(eHH.SI: KiJII>KiCTb eHeprii poczy nponopu;i:HHO KiJII>KOCTi cyxoi MaCH M; 

MexaHhM poczy «npau;IOe» 3 MaKCHMaJibHHM TeMilOM npOT.SlfOM yc1>oro qacy, 

IlOKHicHye )J(HBHJII>He cepe,n;OBHII(e; npou;ec poczy Heo6opOTHHH inpHilHH.SI€TbC.SI, 

.SIK TiJII>KH BHCHaeTI>C.SI )J(HBHJII>He cepe,n;oBHII(e. PiBH.SIHH.SI (4.7) Ha6yBae 

BHrJI.SI,D;y 

dM =µM 

dt ' 
(4.9) 

 

,n;e µ - napaMe'Tp, .SIKHH B)J(e 3ra,n;yBaBC.SI ni,n; Ha3BOIO IlHTOMOfO qH 

Bi,D;HOCHOfO TeMny poczy. 

IIapaMeTP µ 3aJie)J(HTI>, no-neprne, Bi,n; BH,D;y cyxoi MacH M, II(O Bi,n;noBi,n;ae 

(y 3a,n;aHi:H nponopu;i ) pecypcy )J(HBHJII>Horo cepe,n;oBHII(a i, no-,n;pyre, - Bi,n; 

npo,n;yKTHBHOCTi  a6o  IIIBH,D;KOCTi, 3  .SIKOIO  «npau;IOe»  MexaHi3M  pocTy. 

IHTerpyBaHH.SI piBH.SIHH.SI (4.9) ,n;ae 
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PHc. 4.2.IlpocTHH eKcrroHem:irurbHHH picT i3 phKHM Bi.n;ciKaHHHM. 

OcrnHHiH BHpa3 Mm1rna 3arrHcaTH y BHrIDI.n;i crriBBi.n;HomeHHH 

 
 
 
 

(4.16) 
 

RKm;o 3a,D;aTH rroqaTKOBY Macy Mo = 0, TO crriBBi.n;HomeHHH (4.16) Ha6yBae: 

m;e 6iJII>m rrpocTimoY <PopMH 

 

 
3aJie:11rnicTb (4.16) rpa<PiqHo rrpe.n;cTaBJieHa Ha pHc. 4.3, .n;e cyxa peqoBHHa 

M iqac t rro.n;aHi B .n;oBiJII>HHX o.n;HHHI.VIX. KpHBi 3a.n;aHi crriBBi.n;HomeHHHM (4.16) 

rrpH Mo=l, Mr=  100, k = 0,2. 

 

Ai.I 
fOO 

 

80 
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0 
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20 JO a fO 20 . JO 

PHc. 4.3. MoHoMoJieKyJIHpHHH picT. 
 

TeMrr poczy 6e3yrrHHHO rra.n;ae:, i KpHBa He Mae: ToqKH rrepernHy. Y QbOMY 

Mo:/ <Ha rrepeKOHaTHCH, ,D;OCJii,D;)l()'IOqH .n;pyry rroxi.n;Hy 

a _InM\ 5    

4   

J   

2 

·1 
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1 

dt Mt 

 

d 
2
M 2 2  -kt 

dt =-k   (M1- M)= -(M1- M0 )k  e , 

 
HKa nepeTBopIO€TbCH B HYJih TiJihKH npH t    0 a6o npH M    Mr . 

 

 
4.3. PiBHHHHH JIOricTnquoro pocry iKpHBa pocry roMnepTa 

 

PieHRHHR llo2icmuimo20 pocmy. Y nonepe,n;Hix p03,n;inax 6ynH p03rJI.HHyTi 

.n;Bi KpaiiHi cinyauii': y piBH.HHHi (4.9) TeMII poczy 3aJie)l(HTb TiJibKH Bi,n; eHeprii' 

pocTy, HKa nponopuiiiHa KiJihKOcTi cyxo'i MacH M i He 3aJie)l(HTb Bi,n; pecypcy 

)l(HBHJibHOro cepe,n;OBHII(a; y piBHHHHi (4.15) TeMII poczy 3aJie)l(HTb TiJibKH Bi,n; 

pecypcy )l(HBHJibHOro cepe,n;OBHII(a iHe 3aJie)l(HTb Bi,n; cyxo'i MaCH. lpH BHBe,n;eHHi 

piBH.HHH.H noricTHqHoro poczy po6HTbC.H .ll;BO.HKe npHIIyll(eHH.H: eHepri.H poczy 

nponopuiHHa  cyxiii  Maci  M;  MexaHhM  poczy   «npauIOe»  3i  IIIBH,n;KicTIO 

nponopurnHoIO pecypcy )l(HBHJibHOro cepe,n;oBHII(a S ; npouec poczy 

Heo6opoTHHH. Bi.n;noBi,n;Ho .n;o (4.9) i(4.14) 3a l(HX yMoB cnpaBe,n;JIHBO piBHHHHH 

dM = k' MS (4.17) 
dt ' 

 
.n;e k' -IIOCTiHHa BeJIHqHHa. 

,[(ani ni,n;cTaBHMO i3 (4.6) S = Mr - Mi npHiiMeMo Sr= 0, m.n;i O'fPHMaeMo 

 
dM = k' M(M  - M) . 
dt 

(4.18) 

 

CKopHCTaBIIIHCb   cniBBi,n;HoIIIeHH.HM  
k' = µ!Mr , (4.19) 

 

MO)l(Ha nepeiiTH Bi,n; KOHCTaHTH k' .n;o y)l(e Bi,n;oMoro HaM napaMe'Tpa µ ' T06TO 
 

dM =µM(l - J . 
 

(4.20) 

 
 

0TpHMaHHH BHpa3 i3 3anyqeHH.HM MeTo.n;y eJieMeHTapHHX .n;po6iB MO)l(Ha 

nepeIIHCaTH y BHrAA,n;i 

                                        (4.20a) 

iIIOTiM niCJI.HiHTerpyBaHH.H iieJieMeHTapHHX nepeTBopeHb  O'TpHMaTH 
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qacTiIIIe JIOricn1qHe piBIDIHIDI 3a UIC)'IOTb y BlffJI.SI,n;i 
 

M = ---M_o_M_f 
 
_ 

 

 
(4.21) 

 
 
 
 
 

 
(4.22) 

Mo + (M 
1 - M0 )e-µt 

 

AHani3 6y,n;I>-.SIKOro 3 ,n;Box ocTaHHix BHpa3iB rroKa3ye, rn:o rrpn Mo << Mr 
,n;JI.SI MaJIHX 3HaqeHb t (rri,n;cTaHOBKa M0 = 0 y 3HaMeHHHK) crrpaBe,n;JIHBa Ha6nmKeHa 

piBHiCTb 

(4.23) 
 

3 .SIKOl BHIIJIHBae, rn:o rrpH 3a3HaqeHHX YMOBax Mae Micu;e eKCIIOHeHu;iaJibHHH picT 3 

rroqaTKOBHM TeMIIOM, piBHHM µ . ..HKrn:o t oo i M Mr, rrpou;ec pocry HOCHTb 

aCHMIITOTHqHHH xapaKTep. ,ll;mpepeHQiIOBaHIDI (4.20) ,n;ae 

_!_ d 2M = dM(l - 2M J · (4.206) 

µ dt 2 dt Ml 

 

 
IlpHpiBH1010qH rrpaBy qacTHHY HYJIIO, rrepeKoeyeMoc.SI, rn:o icHye mqKa 

rreperHHY rrpH 

M = ± 112Mr- (4.24) 

 
Ii,n;cTaHOBKOIO OCTaHHbOro BHpa3y y piBIDIHIDI (4.22) MO)l(Ha ycTaHOBHTH, 

rn:o I.VI TOqKa 
. . 

Bl,ZJ;IIOBI,n;ae MOMeHry qacy t = t
*
' ,n;e 

t* =-1 In(M/ -Mo J . 
µ Mo 

 
 
 
 

(4.25) 

 

Bi,n;rroBi,n;Ha KpHBa pocry 306pa)l(eHa Ha pHc. 4.4, Ha .SIKOMY cyxa Maca M i 

qac t - y ,n;oBiJihHHX o,n;HHHQ.SIX. KpHBi 3a,n;aHi BHpa30M (4.22) rrpH M0 =1,MF 100, 

µ = 0,3. qepe3 i* II03HaqeHa ToqKa rrepemHy: Bi,n;rroBi,n;Ho ,n;o BHpa3y (4.25) t*= 
15,32. JioricTHqHe piBH.SIHIDI - rrepIIIe cepe,n; p03rJI.SIHYTHX ryT, .SIKe ,n;ae KpHBY 3 

ToqKoIO rreperHHy. 

Kpuea pocmy I'0M nepm71a. IlpH BHBe,n;eHHi noricTHqHoro piBIDIHH.SI 

BHXO,ZJ;HJIH 3 rrpHrryrn:eHIDI, rn:o TeMII aBTOKaTaJiiTHq Horo pocry peryJIIO€TbC.SI 

pecypcoM )l(HBHJibHOro cepe,n;OBH:W:a y Bi,n;rroBi,n;HOCTi 3 3aJie)l(HiCTIO (4.17). 

PiBH.SIHH.SI )l( roMrrepTu;a BHBO,lJ;.SITb, BHXQ,ZJ;.SlqH 3 HacryrrHHX rrpHrryrn:eHb: pecypc 

)l(HBHJibHOro cepe,n;OBH:W:a He o6Me)l(eHHH, TaK rn:o 3 u;id CTOpOHH eHepri.SI pocTy 
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He  3a:rnae  BIIJIHBy,  eHepriH  poczy   rrporropu;iHHa  cyxiH  Maci  M,  rrpHqoMy 

Koe<!Jiu;irnT rrporropu;iiiHOCTi µ € BeJrnqHHa IIOCTiHHa. 
 

_1nM _/ 
5 

·4 

J 

2 
 

 
 

0 10 o 

1 

-·-- - 0 

JO 0 f0 JO 

PHc. 4.4. noriCTHqHHH picT. 

 
 

E<iJeKTHBHiCTb eHepril poczy rra,n;ae 3ro,n;oM, rrpHqoMy crra,n; u;eii HBJIH€ 

co6mo ,[(HHaMiKy rreprnoro rropH,r:i;KY i Bi,n;rroBi,[(HO HOCHTb eKCIIOHeHu;iaJibHHH 

xapaKTep.IlpHqHHOIO  crra,z::i;y  MO)l(e 6yTH ,n;erpa,n;au;iH (3oKpeMa, po3m;errneHHH 

<!JepMeHTiB), crnpiHHH a6o p03BHTOK i ycKJia,n;HeHHH opraHhMY. ,ZJ;o piBHHHHH 

roMrrepTu;a rrpHBO,[(HTb pi3Hi KOM6iHau;i1 IIPHIJYW:eHb. <l>opManhau;iH BKa3aHHX 

BHm;e YMOB rrpHBO,[(HTb ,n;o crriBBi,n;HorneHHH 

dM =µM 
dt ' 

(4.26) 

 

36i)l(HOMY 3 piBHHHHHM (4.9), 0,[(HaK Terrep rrapaMeTP µ, T06TO IIHTOMHH TeMII 

pocTy, y)l(e He € IIOCTiHHOIO BeJIHqHHOIO, a 3MiHIO€TbCH 3a 3aKOHOM 

 
dµ 
dt =-Dµ ' (4.27) 

,n;e D - ,n;o,n;aTKOBHii rrapaMeTP, m;o xapaKTepH3ye 3MeHIIIeHHH µ. HTerpYIQqH 

piBHHHHH (4.27), o,n;ep€MO 

 
 

,n;e 1-1-0 -3HaqeHHH rrapaMeTPa µ B MOMeHT t = 0. 

fii,n;CTaBJIHIOqH BHpa3 (4.28) y piBHHHHH (4.26), 3HaXO,[(HMO 

 
dM .<:  -Dt 
-=µ01v.ie 

dt 
 

:Qe -piBHHHHH THIIY (4.4). BoHo nerKoiHTerpyeTbCH 

(4.28) 
 

 

 

 

 
(4.29) 

J 
I 
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J U J -Dtd 

0 

 
 

 
 

 
 

 
 

 

 
 

 

 

 

 

iB pe3ynhTaTi .ri;ae 

M d t 

-=µ0  e t 

M M o 

 
(4.30) 

 

 

 
(4.31) 

 

 

OcTaHHe crriBBi,ri;HoIIIeHIDI MO)l<Ha rreperrncarn: y BHrmr.n:i  
 

 
(4.32) 

 

,L(mr ManHX 3HaqeHb  t BenHHa e-Dt 1 -Dti, OT)l(e, 3HOBY MM rrpHxo,ri;HMO 

.ri;o eKCIIOHeH:u;ianbHOfO poczy 

(4.33) 

 

OcKinhKH t oo, cyxa Maca M Ha6nH)l(a€TbCH 3ro,ri;oM .ri;o cBoro 

acHMIITOTHqHoro 3HaqeHIDI M = Mr , .n:e 

 
                                   (4.34) 

 
llicnH .ri;mpepeH:u;iIOBaHHH piBHHHIDI (4.29), OTPHMyeMo 

 
2 

_l_ d M = dM e-Dt - DMe-Dt 

µ0   dt 2 dt 

I oTiM rrpHpiBHIO€MO .ri;pyry rroxi,ri;Hy .ri;o ttyn.H 3 O,D;HoqacHOIO rri,ri;cTaHOBKOIO 

dM/dt i3 piBIDIHH.H (4.29) i3Haxo.z::r;HMO ToqKy rrepemHy, .HKa Bi,ri;rroBi,ri;ae MOMeHTY 

t=t*, .ri;e 

M 
M (t = t* )= _j_ 

e 

 

(4.35) 

 

l..IImIXOM BHKilIOqeHH.H e-Dt 3 piBIDIHIDI (4.29) 3a ,D;OIIOMOfOIO 

crriBBi,D;HOIIIeHIDI (4.31) MO)l(Ha rrpHHTH .n:o CTaH,ri;apmoY <PopMH «TeMII € <l>YHK:Qi.H 

CTaHY» (,ri;HB. piBH.HHH.H (4.3)) 

 

 
(4.36) 
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BHKOpHCTOByroqH cniBBi,n;HoIIIeHIDI (4.34), MOJKHa nepeiiTH Bi,n; napaMeTPa 

D a6o µ0 ,n;o BeJrnqHHH Wr i oTpHMaTH npH :QbOMY ,n;Bi qacTo BHKopHcToByBaHi 

piBH03HaqHi<l>opMH piBHHHIDI roMIIepTu;a 

 
-dM=µ M[ In(M1I M) ] = DM in(MJ J 

 

 
(4.37) 

dt
 0 In(MJ IM0 ) M 

 

PiBIDIHIDI roMnepTu;a npe,n;CTaBJJeHe rpa<l>iqHo Ha pHC. 4.5. KpHBi 3a,n;aHi 

BHpa3oM (4.32) npH M0 =1,f.1-0= 0,5, D = 0,1086; Bi,n;noBi,n;Ho ,n;o BHpa3y (4.34), Mr 

= 100. 1Iepe3 t* II03HaqeHa ToqKa nepemHy; Bi,n;noBi,n;Ho ,n;o BHpa3y (4.35), r* = 

14,07.Cyxa peqoBHHa Mi qac t B ,n;oBiJihHHX o,n;HHH:QHX. 

 

tOOM I a lnM / 0
 

80 4 

50 J 

40 2 

20 1 

0  0 
0 f0 ,20 JO 0 f0 20 JO 

PHc. 4.5. <llyHKD;iH poczy roMnepTu;a. 

 
TaK caMo, HK i B noricTHqHoMY piBIDIHHi, zyT BHKopHCTOBYIOTbCH TPH 

napaMeTPH,o,n;HaK TOqKa nepemHy Bi,n;noBi,n;ae He IIOJIOBHHini,n;cyMKOBOl MaCH HK   

y (4.24), a Maci, HKa MeHIIIe ni,n;CYMKOBOl B e pa3 (,n;HB. BHpa3 (4.35). 

IIopiBHHHIDI pHc. 4.4 i 4.5 noKaJye, rn;o npH THX caMHX 3HaqeHIDIX 

noqaTKOBo1 i ni,n;cyMKOBo:i MaCH i 6JIH3bKHX 3HaqeHHHX qacy, HKHii Bi,n;noBi,n;ae 

mqu;i nepemHy, KpHBa roMnepTu;a ,n;eMOHCTPYE: 6iJibIII IIIBH,z:t;KHH piCT y 

noqaTKOBiii <l>aJi, 6iJibIII IIOBiJibHe Ha6JIHJKeHHH ,n;o aCHMIITOTH i6iJiblII npoTHJKHa 

JiiHiiiHa ,n;iJIHHKa Ha KiH:QHX TOqKH nepemey. 

 

 
4.4. PiBH.HHH.H pocry Piqap.i.ca i qanTepa 

 
PieHRHHR pocmy Pb-tapoca. Cepe,n; npe,n;cTaBHHKiB HayKH npo pocnHHH 

Piqap,n;c 6yB nepIIIHM, XTO BHKOpHCTOByBaB piBHHHIDI poczy' BHBe,n;eHi <l>oH 

EeprnnaH<l>i ,z:t;JIH onHcy po3BHTKY TBapHH. Xoqa <l>YHKu;iro PHqap,n;ca Bapm 

po3rnH,n;aTH HK  eMnipHqHy KOHCTPYK:QiIO, BOHa Bi,n;pi3IDIE:TbCH yHiBepcanbHicTIO, 



77  

 
 

 

m;o B pH,n;i Blma,n;KiB € cepH03HOID rrepeBaroID: rrpH ,n;e.KKHX 3HaqeHHHX 

.n;o,n;aTKOBoro rrapaMeTpa n cpyHKI.J;iH Piqap.n;ca rrepeTBopID€ThCH B o,n;He  3 

p03rJIHHYTHX BHm;e piBHHHb pocTy - MOHOMOJieKynHpHe (n = -1), noriCTHqHe 

(n = 1) a6o roMrrepTu;a (n = 0). ,[(11cpepeHu;ian1>He piBHHHHH ,21;JIH cpyHKI.J;ii' Piqap.n;ca 

MO)l(e 6yTH 3aIIHCaHe y BHrJIH,n;i 

 
dM 

(4.38) 
dt 

 

.n;e k, n iMr - rrocTiHHi Ben11qHHH, rrp11qoMY k i Mr - rro3HTHBHi, a n 2: -1. 

IlpH n<-1 piBHHHHH BTPaqae cphionoriqHe 3HaqeHHH, ,n;eMOHCTPYJOq H rrpH 

M O 6e3KiHeqH11lipicT. 

IlpH n= -1 cpyHKI.J;iH rrpHB0,21;HTbCH .n;o BHrJIH,n;y 

 
dM 
dt  = k( M1 - M ) , (4.38a) 

 
i,n;eHTHqHoMy MOHOMOJieKyJIHpHOMy piBHHHHlO (4.15).    IlpH n = 1 BOHa 

rrepeTBOpHTbCH B TaKY cpopMyny 
 

dM = kM(l - M J , 
dt Mi 

 
(4.386) 

 

HKa rrpH 3aMiHi k Ha µ rrepeTBopHThCH B noricTHqHe piBHHHHH (4.20). I, Hapermi, 

rrpH n = 0, cKopHCTaBIIIHCh po3KJia,n;aHHHM M j i M' y norap11cpMiqH11li: pH,n; 

BHrJIH,n;y 
 

xn = en In x = l+ nIn x + 21! (nIn x)2 + ..., 

To.n;i nerKo IIOKa3aTH, m;o 

 
dM = kM in( M J J 
dt M ' 

 

T06TO cpyHKI.J;hIPiqap.n;ca rrepexo.n;HTb y piBHHHHH roMrrepTu;a (4.37) 3a YMOBH 

3aMiHH k  Ha D. 

PiBHHHHH (4.38) MO)l(Ha rreperr11caTH y BHrJIH,n;i 
 

n J[-1 
+ n-l n JdM = Jkdt 

M. M M1 - M 0 

irricnHiHTerpyBaHHH OTPHMaTH 

 

(4.39) 
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Jl/ n 
( 

d 

 

 
 

 

m;o eKBimUieHTHO  

 
(4.40) 

 

 

IlpH t = 0,  M=M0  , a rrpH t oo, M Mr- Illo6 3HaHTH TOqKY rrepemHy, 

HKIIl;O TaKaicHye, piBHHH (4.38) Heo6xi,z:i;HO rrpo,z:i;mpepemiIOBaTH 

 

 
 

irrpHpiBHHTH ,z:i;pyry rroxi,z:i;Hy Hymo. B pe3yJihTaTi BHHBJIH€TbCH, m;o rrepemH Mae 

MiCQe B MOMeHT t=t*, KOJIH dM/dt = 0 a6o 
 

 
1 

M ( t = t* )= Mt - 
n + l 

 
 

(4.41) 

 

IlpoBe,z:i;eMo rri,z:i;crnBneH M =M (t=l) y piBHHi (4.41) it - l y piBHHi (4.40)  

Ta 3Haii,z:i;eMO BHpa3 ,D;JIH MOMeHzy rrepemey 

 

t * = -1In( M j - M o J . 

k nM 0 

 
(4.42) 

 

CiMeHCTBO KpHBHX, HKe yTBopHTbCH rrpH pi3HHX <J.>iKcoBaHHX 3HaqeH 

rrapaMe'rpa n, rrpe,z:i;cTaBJieHe Ha pHc. 4.6, ,z:i;e cyxa Maca M i qac t rro,z:i;aHi B 

,z:i;oBiJihHHX o,z:i;HHHQHX. KpHBi 3a,z:i;aHi BHpa3oM (4.40) rrpH M =l, Mr=l OO, k = 0,2 

,z:i;nH rnecTH 3HaqeHb rrapaMeTPa n. llepe3 N II03HaqeHa KpHBa MOHOMoneKynHpHoro 

poczy (n= -1,,D;HB. pHC. 4.3), qepe3 G - KpHBa roMrrepTQa (n=O, ,D;HB. pHC. 4.5), a 

qepe3 L - noricTffqHa KpHBa (n=l, ,D;HB. pHc. 4.4). ToqKH rrepemHy Ha pHc. 4.6a 

3a3HaqeHi cyQiJihHHMH KPY:>KKaMH <l>YHKQi'i (4.41) i(4.42). 

Ha Bi,z:i;MiHy Bi,z:i; KpHBHX foMrrepTQa i noricTHqHo1 KpHBOI TYT TOqKa 

rrepemHy MO)l(e Bi,z:i;rroBi,z:i;aTH 6y,z:i;h-HKiH qacTQi CYMapHOl cyxo1MaCH (4.41).IlpH 

QbOMY rri,z:i;po3yMiBa€TbCH, m;o n 3MiHIO€TbCH B Me)l(ax -1< n < 00, 

PieHRHHR pocmy t/aHmepa. <l>yHKQIB llaHTepa HBJIH€ co6010 ri6p11,z:i; piBHb 

roMrrepTQa i noricTHqHoro, i rrapaMeTPHiiHTeprrpezyIOTbCH aHanoriqHHM 

o6pa30M. 3a aHanorieIO 3 piBHHHHHMH (4.20) i(4.29) MO)l(Ha rro6y,z:i;yBaTH <l>YHKQiIO 

= µM(J - }-DI' (4.43) 
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y .HKiH µ, B iD -rrocTiiiHiBeJrn:qHHH. 

TaKHM qlfHOM, y piBH.HHHi (4.43) IIHTOMHH TeMrr pocry ( l!M}( dM/dt) 

perymoeThC.H BoMa <l>aKTopaMH: rro-rrepme, rrapaMeTPOM (1- MIB), rn;o JiiHiHHo 

rroB'.H3aHHH 3 pecypcoM )l(HBHJihHoro cepeoBHrn;a i, rro-pyre, rrapaMeTPOM e-Dt, 

.HKHH IIOB
1
.H3aHHH 3 qacoM i MO)l(e 6yTH iHTeprrpeTOBaHHH .HK ycKJiaHeHH.H, 

po3BHTOK a6o crnpiHH.H aHanoritIHO piBH.HHHIO oMrrepn a (4.29). B pe3yJihTaTi 

iHTerpyBaHH.H piBH.HHH.H (4.43) MO)l(Ha OTPHMaTH 

 

M = M oB . 

M o +( B - M 0 )exp{-[ µ(1 - e-D1 
/ D]} 

(4.44) 

 

Qeii BHpa3 rroi6HHH, ane He i eHTHtIHHH <l>YHKu;ii: Pitiapca (4.40). BciM 

qoTHphOM rrapaMeTPaM M0, B, µ, i D, .HKi TYT BHKOpHCTOBYJOThC.H, MO)l(e 6yTH 

HaaHa  6ioJioritIHaiHTeprrpernu;i.H. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

-· 
rr- 4 I 

 

PHc. 4.6. <l>yHKD;i.H pocry Piqapca. 

 
B MOMeHT qacy t = 0 rrotiaTKoBa Maca MO)l(e 6yTH 3aaHa .HK M=M0. OHaK 

rri CYMKOBa Maca, BH3Ha1IeHa rrpH too, BHpa)l(a€ThC.H 6iJihill CKJiaHOIO 

3aJie)l(HiCTIO 

                        (4.45) 

CJii  3a3HatIHTH,  rn;o  rri CYMKOBY  Macy  Mr MO)l(Ha  BH3HatIHTH  tiepe3 

ocryrrHiCTh  )l(HBHJihHoro  cepeOBHrn;a  B, tiepe3  rroKa3HHK ycKJia HeHH.H D a6o 

mJI.HXOM BHKOpHcTaHH.H KoM6iHau;il u;Hx Box rrapaMeTPiB. HarrpHKJia, 

 
                                    (4.46) 
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,z::t;JUI o6Me)KeHIDI rri,z::t;C)'MKOBOl MaCH, .HKa 6yna 6 p03paxoBaHa 3a ,z::t;OIIOMOrOIO 

TiJibKH JIOriCTHqHOro piBH.HHIDI a6o TiJibKH <l>YHKQii' roMIIepTQa, piBH.HHIDI (4.45) 

MO)KHa 3aIIHCaTH y BHrJIH,z::t;i 

(4.47) 
 
 

lHIDHMH CJIOBaMH, rri,n;cyMKOBa Maca, Bi,z::t;IIOBi,z::t;HO ,z::t;O Qiei' 3aJie)KHOCTi 

rrpHiiMae 3HaqeHIDI, .siKe 3aB)K,z::t;H HH)Kqe, Hi)K ML iM0, xoqa MO)Ke Ha6JIH)KaTHCH ,n;o 
3a3HaqeHHX Me)K HK  3aBrO,z::t;HO  6JIH3bKO. 

3a BHpa30M (4.45) MO)KHa 3HaHTH 

 

                                      (4.48) 

i, rri,n;cTaBJI.HIOqH OTPHMaHy <t>opMyny B (4.44), BHpa3HTH <l>YHKQiIO pocry qepe3 

y)Ke 3HaiioMi rrapaMeTpH M0, Mr µ iD. 
Po3B1.H3yIOqH piBIDIHH.H (4.44) Bi,n;HocHo e-Dt irroTiM, 3aMiIDIIOqH B (4.43) e-Dt 

Ha OTPHMaHHH pe3yJihTaT, MO)KHa rro6y,n;yBaTH <l>YHKUiIO crney, rrpaBa qacTHHa 

.HKOl He MiCTHTb rrepeMiHHOl qacy, ,z::t;HB. piBH.HHIDI (4.3) i(4.4) 

 

                 (4.49) 

Kmo rrapaMeTP D 0 - ue e Bi,n;cyTHiCTb crnpiHIDI, To <l>YHKQii' (4.44) i 

(4.49) CTaIOTb i,n;eHTHqHHMH noricTHqHHM piBH.HHIDIM (4.22) i (4.20); .HKm;O )K 

B  oo, To6To - He Mae o6Me)KeHb Ha pecypc )KHBHJihHoro cepe,n;oBHma, TO Ti )K 

<l>YHKUii' rrepeTBOp.HTbC.H y piBH.HHH.H roMrrepTQa (4.32) i(4.36). 

.nH<l>epeHQiIOBaHIDI <l>YHKUiH (4.43) i (4.49) 3 MeTOIO BH3HaqeHH.H TOqKH 

rrepemHy KpHBOl pocry rrpHBO,z::t;HTb ,n;o piBH.HHIDI, .HKe MO)Ke 6YTH p03B
1
.H3aHe 

TiJibKH qJiceJibHHMH MeTO,z::t;aMH ,z::t;JI.H MOMeHry qacy rrepemHy (t = t*) a6o ,z::t;JI.H 

3HaqeHIDI cyxoi' MacH, mo Bi,n;rroBi,n;ae MOMeHry rrepemey. 

CiMeiicTBo KpHBHX, orrHcaHHX piBHHHIDIM (4.44), rrpe,n;cTaBJieHo rpa<l>iqHo 

Ha pHC. 4.7. Cyxa Maca M i qac t rro,n;aHi B ,n;oBiJibHHX O,z::t;HHHU.sJX. mo6 i'x 

rro6y,n;yBaTH, Tpe6a 6yno 3a<l>iKcyBaTH 3HaqeHH.H rroqaTKOBOl irri,n;cyMKOBOl MaCH 

M0 iMr, a TaKO)K 3HaqeHIDI IIHTOMoro TeMrry pocry, T06TO rrapaMeTPa µ KpHBi 

3a,n;aHi crriBBi,n;HomeHH.HM (4.44) rrpH M0=1, Mr=lOO , µ = 0,5 ,n;JIH TPhOX 3HaqeHb 

rrapaMeTPa D. fope3 L II03HaqeHa noricTHqHa KpHBa (D 0), qepe3 G - KpHBa 

roMrrepTua (D µ l[ln( Mr I Mo)]=1086); rrpoMi)KHa KpHBa 6y,n;yBanac.si ,z::t;JI.H 

3HaqeHIDI D = 0,05. 3HaqeHIDI rrepeMiHHoi' B y BHpa3i (4.44) BH3Haqanocb 3a 

,n;orroMoroIO piBHHHIDI (4.48). BciM HaBe,n;eHHM KpHBHM Bi,n;rroBi,n;anH o,n;HaKoBi 

3HaqeHIDI rroqaTKOBOl iKiHQeBoi' cyxoi' MaCH, a TaKO)K TeMrry pocry. KO)KHOro 

3HaqeHIDI rrapaMeTPa D, mo BKJIIOqaIOTbC.H ,n;o po3rJIH,z::t;aHHH 3a ,n;orroMoroIO 
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piBHHHIDI (4.48) BHpaxoByBaJIOCb Bi.n;rroBi,n;He 3HaqeHHH rrapaMe1'pa B, HKe IIOTiM 

rri.n;cTaBJIHJIOCH y piBHHHHH (4.44) ,n;nH Bli3HaqeHHH BeJIHqHHH M(t). ,l(ruI .n;aHHX 

3HaqeHo M0, Mr iµ rrapaMeTP D MO)Ke ne)KaTH B Me)Kax 

0 ::; D ::; µl[In(M f IM0 )] , (4.50) 

 
rrpHqoMy   BepxIDI   Me)Ka   BCTaHOBJIIOE:TbCH   IIIJIHXOM   ycT})eMniHHH   .n;o   HYJIH 

3HaMeHHHKa B piBHHHHi(4.48), mo rrepeTBopIOe B B HecKiHqeHHiCTb. BH6HpaIOqH 

3HaqeHIDI ,n;JIH  D h 3a3HaqeHoro  qHcJioBoro iHTepBany,  MO)l{Ha  6y.n;yBaTH 

ciMeHCTBO KpHBHX, mo o6Me)KeHO rrpaBopyq i JiiBopyq Bi.n;rroBi,n;Ho KpHBHMH 

roMrrepni;a inoricTHqHOi KpHBoi. Bci KpHBi ciMeiicTBa MaIOTo Ti caMi 3HaqeHIDI 

rroqaTKOBOi i rri.n;CYMKOBOi cyxoi MaCH, a TaKO)K piBHHH ,n;JIH  Bcix rroqaTKOBHH 

IIHTOMHH TeMrr pocry. ToqKa rreperney B Mipy 36inoIIIeHIDI D 3MimaeToCH y6iK 

BeJIHKHX 3HaqeHb qacy. 
 

r M 
100 a I lnM 0 

 

 

60 

40 

20 

 

to 20 JO 
r 

 

PHc. 4.7.<I>yHKI.J;iH pocry  faHTepa. 
 
 
 

 

4.5. EKcnouemdaJILHi noJiiuoMn 

 
Ha    rrpoTHBary po3rJIHHYTHM   BHme   III CThOM   cpyHKu;iHM   pocry,   mo 

BHBO,lJ;HTbC.H 3 Bi,n;HOCHO rrpoCTHX IlOCHJIOK (Bi,n;HOCHHH Mi.IK cpiKCOBaHHMH CTaHaMH 

BHKOpHCTOByIOTbCH HK cpyHKI.J;iOHaJ'IbHa OCHOBa), KJiac cpyHKQiii, Bi,n;oMHX 3a 

Ha3BOIO eKCIIOHeHQiaJibHHX IIOJiiHOMiB, e qffCTO eMrripHqHHMi, HK rrpaBHJIO, He 

rriMaE:TbCH cph onoriqHiiiiHTeprrpernu;ii. PiBIDIHIDI u;I>oro KJiacy 3aIIHCyIOTbCH y 

BHfJIH,lJ;i 
 

 
 

.n;e ao, a1...- IIOCTiHHi KOecpiu;ieHTH. 

IIicJIH norapml>MYBaHHH BHpa3 (4.51), rrpHHMae BHrJIH,lJ; 

(4.51) 
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M  
--= 1 2 3 

 
 

 

 
 

 
 

Iloxi,n;Ha Bi,n; KO)l(HOl 3 ,D;BOX OCTaHHix <l>YHKQiH 

 
 

 
(4.52) 

 

-= ( a1 + 2a2t + 3a3t
2 

+ ...)exp(a0 + a1t + a2t 
2 

+ ...)   (4.53) 
dt . 

 
MO)l(e 6yn1npe,n;CTaBJieHa HK 

 

-
1 dM 

(a  + 2a t + 3a t 
2 

+ ...) . 
dt 

 

(4.54) 

 

Cnpase,n;mrno TaKO)I( 
 

d 
2
M 2 2 

--= M [( 2a2 + 6a3t + ...) + ( a1 + 2a2t + 3a3t   + ...) ] . 
dt 

2
 

(4.55) 

 
Bnxi,n;Ha cyxa Maca npn QI>OMY cKJia,n;ae 

 
Mo = M( t = 0) = exp ao, (4.56) 

 
a ni,n;cyMKOBa cyxa Maca M(too) ,n;opismoe HecKiwieHHOCTi a6o Hymo. MoMeHT 

nepemHy l BM3HaqaeTbCH 3 piBHHHHH (4.55) 

 

0 = 2a2 + 6a3t +...+( a1 + 2a2t + ...) 
2 

. (4.57) 

 

MoMeHT qacy, npn HKOMY ,n;ocHraeTI>CH 

BM3HaqaeTbCH 3 piBHHHHH (4.53) 

    cyxoY MaCM, 

 
(4.58) 

 

a 3HaqeHHH QbOro MaKCMMYMY - IIIJIHXOM 3BOpOTHOl ni,n;cTaHOBKM orpHMaHoro 

pe3yJII>TaTY y piBHHHHH (4.51). 

Ha si,n;Miey si,n; p03rJIHHYTMX pattiIIIe <l>YHKQiH: piBHHHHH (4.51) JierKo 

ni,n;irttaTM ,n;o pe3yJII>TaTiB eKcnepnMettzy, Kopnczyroqncb icHyroqnMM MeTO,n;aMM 

o6po6KM CTaTMCTMqHnx ,n;attnx, npnqoMy ,n;JIH snpiIIIeHHH TaKoY 3a,n;aqiHa ITEOM 

y)l(e HaIIMCaHO pH,n; o6qncmoBaJibHHX nporpaM. IlpH QbOMY czyniHb IIOJiiHOMa 

,n;oQiJII>HO o6Me)l(yBaTM KBa,n;paToM, m6m a3 = a4 = ...= 0, TOMY :w;o B npoTMBHOMY 

BMIIa,n;Ky BMHMKae iMOBipHiCTb IIOMMJIKOBMX Bi,n;ryKiB i iHIIIHX IIOMHJIKOBMX 

piIIIeHb. 

.nnH KBa,n;paTMqHMX IIOJiiHoMiBicHye HaczynHMH npOCTMH iIIIBM,D;KMH MeTO,n; 

piIIIeHHH, 3a ,n;onoMormo HKoro MO)l(Ha OTPMMYBaTM Ha6JIM)l(eHi oQiHKM rpoox 

napaMerpis a0, a1 ia2. 3 BHpa3y (4.52) BM3HaqaeTI>CH a0 



 

 
 

 
 

 
 

 
 

t\ 
.. .. 

 

a0 = In Mo , (4.59) 

 

a 3 (4.54) BH3HaqaeThC.S.C BHXi.D;HHH IIHTOMHH TeMrr poczy a1 

a1 = 
1 dM 
---( 
M   dt 

t = O) . (4.60) 

 

IloMiTHMO, II(O rrapaMeTP a1 MO)l(e 6yTH TaKO)I( BH3HaqeHHH reoMeTPHqHo  

HK HaXHJI KpHBOl Ha rpa<l>iKy <l>YHKQii' (4.52), .S.CKII(O Qeli rpa<l>iK BHKOHaHHH y 

HarriBJiorapH<l>MiqHOMY Macrma6i. ,[(ani, 3a .D;OIIOMOrOIO piBHHHHH (4.58) 

3HaXO.D;HTh MOMeHT qacy tm, HKHH Bi.D;IIOBi,z:i;ae MaKCHMYMY cyxoi' MaCH: 

t   = - (4.61) 

m 2a1 ' 

a rroTiM rri,z:i;cTaHOBKOIO y BHpa3 (4.51) iBJiacHe MaKCHMaJII>He 3HaqeHHH Wm. Terrep 

MO)l(Ha 3aIIHCaTH 

                               (4.62) 
 

 

(4.63) 
 

TaKHM qHHOM, OTPHMaHi rnyKaHi oQiHKH Bcix TPI>OX rrapaMeTPiB - a0, a1 i 

a2. MoMeHTH rrepemey l (.D;HB. piBHHHHH (4.57)) po3TaIIIOBYIQTI>c.s.c CHMe'TpHqHo 

MOMeHTY qacy, II(O Bi.D;IIOBi,z:i;ae MaKCHMYMY cyxoi' MaCH: 

 

                                  (4.64) 

THrroBa eKcrroHeHQiaJII>HO-KBa,z:i;paTffqHa KpHBa 306pa)l(eHa Ha pHc. 4.8, ,z:i;e 

KpHBi 3a,D;aHi piBHHHHHMH (4.51) i(4.52) rrpH a0 = O; a1 = 0,5; a2 = -0,0136; a3 = a4 

=...= 0, TaK II(O Mo = 1, a MaKCHMaJioHa cyxa Maca (<l>YHKQi.s.c 4.62) Mm= IOO. 
 

100I M a l tn M
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PHc. 4.8. EKcrroHeHI1;ian1>HO-KBa,z:i;parnqHa <l>YHKQi.s.c poczy. 
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Cyxa peqoB1rna M  i qac t .n;aHi B .n;osiJibHHX o,n:HHHWJX. CrpiJioqKaMH Ha 

pHC. 4.8a 1103HaqeHi MOMeHTH qacy, m;o si.n;rrosi,n:aIOTb TQqKaM rrepemHy <l>YHKUil 

(4.64). 

..HcHO, m;o UH KpHBa, He MO)l(e OllHCyBaTH IlOBO.ZJ:)l(eHHj{ opraHa qH 

opraHi3MY, .ZJ:JIH HKHX xapaKTepHHH acHMilTOTHqHHH (3 HeHyJibOBOIO aCHMilTOTOIO) 

picT a6o 36iJI1:>meHHj{ cyxoi MacH. BoHa MO)l(e .n;ocHTb a,n;eKBaTHO orrHcysaTH 

rrpouec TiJibKH .n;o TOqKH MaKCHMYMY· 

 
 
 

5. rrorOM I IDKmttHKH, XBOPOJ>H POCJIHH 
 

 
5.1 BnJIHB <(>aKTopiB 1ouuimuLoro cepeJJ;ouuma ua po1BHTOK 

ip03MHOeHHH mKi)J;HHKiB pOCJIHH 

 
 

0,n:HH i3 caMHX He6e3rreqHHX rnKi,n;HHKiB osoqesHx, rrpocarrHHX KyJI1:>Typ, 

6araTOpiqHHX TPaB i rracosHm; - JZy20euu MemeJZUK. BiH TerrJIOJII06HHH, TOMY 

OCHOBHHH apeaJI lioro IDKi.ZJ:JIHBOCTi p03TallIOBaHHH Ha rriB,n:Hi Hamoi KpaiHH - y 

CTerrOBHX i JiicOCTerroBHX palioHax, y 6iJibill rriBHiqHHX perioHaX iHTeHCHBHi 

rri.n;lioMH lioro qlfceJibHOCTi CllOCTepiraIOTbCH JIHme  B pOKH 3 TellJIHM 

serernuiHHHM Ce30HOM. JiyroBHH MeTeJIHK XOJIO.ZJ:OCTiH KHH, rri.n: qac 3HMiBJii lioro 

ryceHHUi BHHOCHTb  TeMrreparypy  .n;o -30 °C, y 3B
1
H3KY  3  UHM BiH IIIHpOKO 

po311osc10.n;)l(eHHH He TiJibKH B €sporrelic1:>KiH, aJie ii B A3iaTCbKiH qacTHHax Kpa H 

CHr. MeTeJIHK - rirpo<l>in i rrpH BHCOKiH sonoro3a6e311eqeHocTi cepe.n;osHm;a 

3,n;aTHHH IDBH,n;Ko 36iJibmyBaTH  m;iJibHiCTb rrorryn»uiH rrnom;i XHbOro 

p03CeJieHHH. 

OcHOBHHM <l>aKTopoM ,n:HHaMiKH qHcen1:>HocTi .rryrosoro MeTeJIHKa e lioro 

nni,n:HiCTb, HKa 3Haxo.n;HTbCH  B TicHiH 3aJie)l(HOCTi  si.n: piBHj{ TeMnepazypH  i 

BOJIOroCTi. BcTaHOBJieHO JI.A.   MaKapoBOIO,   r.M.  ,[(opoHiHOIO,   m;o   BHJiiT 

MeTeJIHKiB rrepe3HMOBaHoro  IlOKOJiiHHj{  nyrosoro  MeTeJIHKa rroqHHaE:TbC»  rrpH 

nporpiBaHHi IIOBiTpH .n:o 15 °C, a MaCOBHH JiiT - rrpH BCTaHOBJieHHi TeMnepazyp 

6imc 17 °C. [(eli 3B
1
H30K npocni,n;)l(yE:TbCH JIHme rrpH .ZJ:OCTaTHiH BOJIOrOCTi 

cepe.n;oBHm;a (fTK > 0,9) B nepio.n; JIHJibKyBaHHH ryceHHUb, m;o nepe3HMYBaJIH 

IIpHqoMy, B OKpeMi poKHiHTeHCHBHHH niT MeTeJIHKiB rroqHHa€TbCH HaBiTb Ha 10- 

15 ,n:HiB paHime 3a3HaqeHHX TepMiHiB. B YMOBax rrocyIDJIHBoi BeCHH (fTK < 0,6) 
MeTeJIHKH rrepe3HMOBaHoro  IlOKOJiiHHH 3

1
HBJIHIOTbCH ni3Hirne CTiHKoro rrepexo.n;y 

TeMIIepaTypH IIOBiTPH qepe3 17 °C Ha 10-15 ,n;HiB i6iJibme. 

TepMiHH MacoBoro JibOTY lioro nepe3HMOBaHoro rroKoJiiHHH 3aJie)l(aTb He 

TiJibKH Bi.n; fTK nepio.n;y JIHJibKYBaHHH, aJie i Bi,n; BOJIOr03a6e3neqeHOCTi 

cepe,n;OBHm;a rri.n: qac 3HH)l(eHHj{ TeMrrepazypH IIOBiTPH .n:o 12 °C (rropir p03BHTKY 

BH,n;y) BOCeHH rrorrepe,n:HbOro poKy i Bi,n: BHCOTH CHiroBoro IIOKpHBY B JIIOTOMY - 

6epe3Hi. 
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BH.n;ineHo TPH nepio.n;H <PopMyBaHIDI nni.n;HocTi nyroBoro MeTeJIHKa. 

Ilepnrnii nepio.n; - :JICU6ReHHR zyceHUijb. y u;eii qac Bi.n;6yBaE:TbCH picT )KHpOBOI 

TKaHHHH i HarpOMa,ZJ;)KeHIDI )KHpOBHX pe3epBiB, Bi.n; 3anacy HKHX 3aJie)KHTb 

Maii6yTHH nni.n;HiCTb caMoK. Haii6inLrna Bro.n;oBaHiCTb ryceHHD;b i ttaczyntta 

BHCOKa nni.n;HiCTb MeTeJIHKiB cnocTepiraIOTbCH npH cepe.n;HIH .n;o6oBiii 

TeMnepaTypi 19...22 °C. IlpH TeMnepazypi HH)Kqe 19 °C qacTHHa ryceHHD;b 

cnoBiJibHIOE: p03BHTOK, ii.n;e B .n;ianay3y ipeaKTHBYE:TCH, HK npaBHJIO, JIHIIIe HaBecHi 

Haczynttoro poKy. 

IlpH cepe.n;Hiii.n;o6oBiH TeMnepaTypi BHm;e 25 °C, KOJIH noBi'TpH B 'TpaBOCTOI 

nporpiBaE:TbCH B,ZJ;eHb .n;o 30...35 °C i6iJihIIIe, 3HH)KY€TbCH aKTHBHiCTb )KHBJieHHH 

IIIKi,ZJ;HHKa, BiH Mirpye B nornyKax  onTHMaJibHHX  YMOB  MiKpoKJiiMazy'  m;o 

HeMHttyqe npH3BO,ZJ;HTb .n;o 3HH)KeHIDI nni.n;HOCTi MeTeJIHKa i iioro HacTynHoI 

qHceJibHOCTi. 

,[(pymii nepio.n; - 1uu1h1<.yeaHHR 2yceHUijb. OnTHMaJihHi YMOBH .ZJ;JIH 

npOXO,ZJ;)KeHIDI CTa,ZJ;il JIHJieqKH CTBOplOIOTbCH npH rTK = 0,9...1,9; HecnpHHTJIHBi - 

npH rTK < 0,9 i>2, eKC'TpeMaJihHi-npH rTK < 0,5 i>2,5. 

Peanhau;i.s1 nomeH71iimoi" nniOHocmi .n,y20eo20 Meme.n,u1<.a Haii6inhrn noBHO 

3.ZJ;iHCHIOE:TbCH npH TeMnepazypi 20...25 °C i rTK nepio.n;y MaCOBOro JibOTY 

MeTeJIHKiB >0,9. 3a TaKHX YMOB y po3MHO)KeHHi 6epe yqacTb He MeHrne 70 % 

caMOK. .filiu;eKJia.n;Ka  noqHHaE:TbCH  qepe3  4-6 .D;HiB nicJIH   XHbOfO  BHJibOTY,  a 

<PaKTHqHa nni.n;HiCTb CKJia.n;ae B cepe,D;HbOMY 150-250 HE:ll;b Ha o.n;ey oco6HHy.IlpH 

HecnpHHTJIHBiH: Tenno- i BOJIOro3a6e3neqeHOCTi cepe.n;oBHII.J;a CKopoqyeTbCH 

KiJihKiCTb CaMOK, HKi Bi,ZJ;KJia,ZJ;aIOTb HHD;H  (npH rTK = 0,6...0,8 ,ZJ;O 40-50%, npH 

fTK < 0,5 .n;o 10-20 %).Ilepio.n;  XHbOfO ,D;03piBaHIDI 3arnryeTbCH .n;o 15-20 .D;HiB,    

a O,ZJ;HH MeTeJIHK 3,ZJ;aTHHH Bi.n;KJiaCTH He 6iJibIII 50 HE:ll;b. 

IlpH TeMnepazypi HH)Kqe 17 °C Bi,ZJ;3HaqaeTbCH MaH)Ke nOBHa 6e3nJii.n;HiCTb 

caMOK iphKe CKopoqeHIDI qHceJibHOCTi norryn.s1u;il. 

Cme6.n,oea coeKa nornKO.ZJ;)Kye KOJIOCKOBi xni6a - nrneHHD;IO, )KHTO, .s1qMiHh, 

OBec. JiiT MeTeJIHKiB CTe6JIOBOICOBKH 6yBae B .n;pyriii noJIOBHHiJiiTa. MeTeJIHKH 

MaIOTh 6inyBaTO-)KOBTi nepe.n;tti KpHna 3 6inhrn cBiTJIOIO CMY)KKOIO nocepe.n;HHi x; 

BOHH Bi.n;KJia,ZJ;aIOTb .s1eqKa Ha na,ZJ;aJIHll;IO 3epHOBHX xni6iB Ta ,ZJ;HKHX 3JiaKiB (BiBCIOf, 

nHpiH:, MHrniH: Tom;o), ni.n; nixBy JIHCTKa, naHD;IO)KKOM B o.n;HH a6o .n;Ba p.s1.n;H. Ha 

o.n;Hiii pocJIHHi x 6yBae .n;o .n;ec.HTKa, a iHKOJIH ii KiJILKa .n;ec.HTKiB. .5IeqKa 

nepe3HMOBYJOTb; BJiaCHe Ka)KyqH, B HHX nepe3HMOBYJOTb MaJieHbKi ryciHh, m;o 

p03BHBaIOTbCH m;e BOCeHH,ane .n;o BeCHH 3aJIHIIIaIOTbCH B Hiiu;eBiH o6oJIOHD;i. 

HanpoBecHi,y KBiTHi ryciH& BHJia3HTb 3 .s1iiu;eBHX o6onoHoK, BrpH3aeThCH B 

CTe6JIHHKH MOJIO,ZJ;HX cxo.n;iB i BH .n;aIOTb cepe.n;Hey. IloIIIKO,ZJ;)KeHi pOCJIHHH 

BCHXaIOTb, a ryciHb nepexo.n;HTb 3 HHX .n;oiHIIIHX poCJIHH.IloIIIKO,ZJ;)KeHe none, .n;e 

3afHHYJIH CXO,ZJ;H,BKpHBaE:TbCH nJIHMaMH, HKi noczynoBO 3apocTaIOTb 6yp'.HHaMH. 

Ha 6inhrn po3BHHeHHX nociBax npHcyTHiCTb rnKi.n;HHKa MO)l{Ha noMiTHTH no 

3acoxnHx BeprnKax. KonH .n;o TaKHX pocJIHH npH.n;HBHTHCh, TO Ha cTe6nax nerno 

no6aqHTH BHrpH3eHi ryciHHIO .n;ipoqKH, ,l(o Toro )I{ TaKi pOCJIHHH qacTO i KOJIOC 

BHKH,ZJ;aIOTb JIHIIIe HanoJIOBHHy,60 BepIIIOK iioro 3'I.n;eHHH ryciHHIO, m;o )KHJia B 

CTe6ni. ,l(opocna ryciHb )K0BT0-3eJieHoro KOJibopy, 3 qoTHpMa TeMHHMH 

CMY)KKaMH B3,ZJ;OB)K CnHHH; ryciHb no 3aKiHqeHHi p03BHTKy 3aJia3HTb y 3eMJIIO iy 
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aepXHbOMY iY rnapi 3a.JUIJibKOBY€TbCH, a 3 JIMilHH noqMHaCTbCH IlOJiiT MeTeJIMKiB, 

HKMH TPMBae 6iJIH MiCHWJ. 

Ii.n; qac IlOJibOTY MeTeJIMKiB ,ZJ;JIH 3HMmeHHH HeqoK, HKi BOHM ai.n;KJia,ZJ;aIOTb, 

npoao,ZJ;HTb KYJibTMBau;i10 napiB, a Ha npocanHHX BMilOJIIOIOTb y Mi)l(pH.n;.n;HX 

6yp'HHM, 30KpeMa 3JlaKOBi.  3  u;ieIO  )I(  MeTOIO  3apa3  nicJIH  36MpaHHH  XJii6iB 

3HMmyIOTb  cTepHIO, a noJIH 3  n .n; npocanHMX rnM6oKo opIOTb  Ha 3H6.  KoJIM noJIH, 

.n;y)l(e  IlOIIIKO,ZJ;)l(eHi   COBKOIO   ,ZJ;OBO,ZJ;MTbCH   nepeciBaTM,  TO  ,ZJ;JIH  IJ;bOro  Tpe6a 

BMKOpMCTOByBaTM n 3Hi Hpi KYJibTYPM - npoco a6o KYKYPY.ZJ;3y, mo MaJIO 

IlOIIIK0,ZJ;)l(Y€TbCH  ryciHHIO. 

3epHoBa coeKa noIIIKO.ZJ;)l(ye KOJIOCKOBi 3epHoai KYJibTYPM - nmeHMU:IO, 

)l(MTO, .HqMiHh. MeTeJIMKM 3 6iJio-KopMqHeBMMM KpMJiaMM, 3 qopHoIO KopoTKOIO 

pMCKOIO 6iJIH OCHOBM KpMJia Ta 3 CBiTJIMMM KpyrnoIO iHMpKono.n;i6HOIO IlJIHMaMM 3 

TeMHMMM o6ai.n;KaMM nocepe.n;MHi; JiiTaIOTb HoqaMM npornroM MaH)l(e u;iJioro Jiirn; 

MaCOBMH JiiT 3epHOBOl COBKM 6yaae n .n; qac KOJIOciHHH, u;aiTiHHH i HaJIMBaHHH 

3epHOBMX XJii6ia. ReqKa MeTeJIMKM KJia.n;yTh Ha KOJIOCKOBi JIYCKM, Ha Hi)l(KM 

KOJIOCKiB iHa cn .n;Hili 6iK JIMCTH. ryciHb 3pa3y )I( IlCJIH IlOHBJieHHH BrpM3a€TbCH B 

3epHo  t.Iepe3  nyxHacTMH  aeprnoK  a6o  nporpH3aIOt.IM  KOJIOCKOBi  JIYCKM.  Cnot.IaTKY 

BOHa )l(MBe Bcepe.n;MHi 3epHa, noTiM TPMMaeTbCH Mi)I( nJiiBKaMM KOJIOCKiB, .n;e t.Iepe3 

3aXMCHe 3a6apBJieHHH iY Ba)l(KO 3anpMMiTMTM. I1i3Hirne BOHa B,ZJ;eHb XOBa€TbCH B 

n xBy     JIMCTKa;     po3menMHY    niXBM     BOHa    3anJiiTae    naByTMHHHM,    TaK     mo 

yrnopIO€TbCH Tpy6ot.IKa, B HKiH CM,ZJ;MTb npOTHroM u;iJioro ,ZJ;HH l.JaCTO no KiJibKa 

ryceHMIJ;b. Ha.n;Bet.Iip BOHM BMJia3HTb Ha KOJiocc.H iBM1.n;aIOTb 3epHa. 

MoJio.n;eHbKa ryciHb BM1.n;ae 3epHo Bno.n;OB)I(; BMxi.n;Ha .n;ipot.IKa MicTMTbCH Ha 

TOBCTiIIIOMY KiHu;i 3epHMHM, npffqOMY l.JaCTO IlOHa.n; 6op03eHKOIO 3epHa MO)l(Ha 

noMiTMTM rnnapMHy;iHKOJIM )I( 6yBae BM1.n;eHa  Bno.n;OB)I(  6opo3eHKH  li .n;ocMTb 

IIIMpOKa m JIMHa, mo 3BY)l(Y€TbCH .n;o ropimHbOro KiHQH.  3Hal.JHO  pi.n;rne  ryciHb 

COBKM npo1.n;ae 3epHO HaCKphb i BnonepeK. lHo.n;i 3epHO, mo lioro IlOIIIKO,ZJ;)l(eHO 

3epHOBOIO COBKOIO, ,ZJ;y)l(e Hara.n;ye 3epHo, IlOIIIKO,ZJ;)l(eHe KOMipHMM ,ZJ;OBroHOCMKOM. 

36oKY 3epHa 6yBae Kpyrna .n;ipot.IKa HaBiTh  MaH)l(e  TaKoro  caMoro  nonepet.IHMKa, 

aJie KOJIM MM po3pi)l(eMO TaKe 3epHo, TO no6aqMMO Bcepe.n;MHi nopO)l(HMHY (t.IaCTO 

.n;y)l(e HeBeJIMKY) i3 30BCiM l.JMCTMMM CTiHKaMM, 6e3 6y.n;h-HKHX CJii.n;iB 

t.IepBOTOl.JMHM. 

)l;opocJia ryciHh BM1.n;ae B 3epHMHi .n;ocMTb rnM60KY HMKY a6o i BCIO 

cepe.n;Mey, 30BCiM Bi.n;rpM3a€ aepmoK 3epHa, qM HaBiTb 3'}.n;ae 6iJibIIIY l.JaCTMHY 

lioro pa30M  3  o6oJIOHKOIO.  Y KYKYPY.ZJ;3i  BM1.n;ae  3epHa  B  KaqaHax,  HKi  ryciHb 

CMJibHO 3a6py.n;HIO€ CBOIMM eKCKpeMeHTaMM. )l;opocJia ryciHb KOpffqHeBo-cipa, 3 

TPhOMa 6ieyBaTMMM cMy)l(KaMM B3.ZJ;OB)I( cnMHM. 

CHonM 3 nornKO,ZJ;)l(eHMX noJiiB TPe6a HKOMora IIIBM.n;rne nepeBe3TM li 3apa3 

)l(e o6MOJIOTMTM, a 3epHO nepenycTMTM qepe3 TaKi CMTa, mo6 ryciHb He npOXO,ZJ;MJia 

t.Iepe3 HMX.IIoJie 3apa3 )l(e nicJIH 36MpaHHH TPe6a 3JIYmMTM  i noTiM rnM6oKo 

BMopaTM Ha 3H6. 

03UMQ COBKQ - TaKO)I( IIIMpOKO p03IlOBCIO,ZJ;)l(eHMH iMaCOBMH IIIKi,ZJ;HMK Bcix 

oBot.IeBMX i npocanHMX KYJibTYP· Pa3oM 3 TMM npM iHTeHCMBHOMY n .n;lioMi 

t.IMCeJibHOCTi BOHa aKTMBHO p03ceJIH€TbCH iHa nociBM 03MMMX 3epHOBHX KYJihTyp, 

BMKJIMKaIOqM  XHIO 3pi.n;)l(eHiCTb Ha 30-50 % i6iJibIIIe. 
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B poKH MacoBoro po3MHo:>KeHH.SI qacTo 3aB,Aae BeJI!fqe3Hoi mKO,AH. 

Harre:>KHTI> ,AO po,AHHH H qHHQI>. Po3BHBaeTI>C.SI y ,ABOX reHepa:u;i.Six Ha piK; rrepma - 

rromKO,AJKYe pi3Hi rrpocarrHi: :u;yKpoBi 6yp.SIKH, KYKYPY.A3Y, coH.SimHHK, TIOTEOH 

TOI:u;O, a TaKO:>K rrpoco, rpeqKy, KOHOIIJii, KOHIOillHHY H JIIO:u;epHy, phHy ropo,AHtty 

Ta 6amTaHH; ,Apyre IIOKOJiiHH.SI IIOIDKO,AJKYE: CXO,AH 03HMHHH. ryciHb :>KHBe y I'pyHTi 

i B Hoqi rri,ArpH3ae rrpH 3eMJii pOCJIHHH. I omKO,AJKeHH.SI MalOTb  mi3,AOBHH 

xapaKTep ip03IIO,AiJI.SIJOTbC.SI Ha rrocisax OKpeMHMH IIJI.SIMaMH. 

Ha rrpocarrHHX rronI>OBHX  iropo,AHix KYJII>Typax  ryciHI> rrepmoro rroKoniHH.SI 

rreperpH3ae MOJIO,Ai CXO,AH 6iJI.SI KopeHeBoi illHHKH, Bi.A qoro pOCJIHHH rHttyTb i 

rrociBH 3pi,AJKYIDTbC.SI. 3ro,AOM ryciHb BHrpH3ae .SIMKH 6iJI.SI KOpeHeBoi IIIHHKH; TaK 

IIOIIIKO,A:>KeHi pOCJIHHH B,AeHb B'.SlttyTb, XBOpiIOTb i Bi,ACTalOTb y pocTi. y 6iJII>III 

p03BHHeHHX 6yp.SIKiB ryciHb rri,ArpH3ae TaKO:>K iqepeIIIKH Kpa:H:Hix JIHCTKiB. 3pi3aHe 

JIHCT.SI ryciHI> 3aT.Sirye B HopKH a6o o6' ,Aae H:oro Ha rroBepxHi rpyHry. Ben11Koro 

JIHCTKa  BOHa  3BHqaliHO He MO:>Ke  Bi,Apa3y BCI>oro  rroicTH. BiH 3a ,AeHb  B'.SIHe  i 

yBeqepi ryciHb 6epeTbC.SI 3aiHIIIe JIHCT.SI. 

ryciHb ,Apyroro IIOKOJiiHH.SI COBKH II ,ArpH3ae 03HMHHY Ha piBHi I'pyHTy, 

arre iHo,Ai 3HH:r:u;ye  TaKO:>K  CXO,AH,  .SIKi  :r:u;e  He rrpo6HJIHC.SI  Ha IIOBepXHIO, i 

HaBiTb rrpopoCTaJOqH HaciHH.SI.  I pH IIOillKO,A:>KeHHi CXO,AiB Ha rroqaTKY x 

p03BHTKY Mono.Ai  He3Mi:u;Hini pocnHHH nerKo  rHttyTI>.   i.A  qac  KYIQeHH.SI  ryciHI> 

3HH:r:u;ye OKpeMi JIHCTKH, Bi.ArpH3a10q11 x  Ha.A   

BY3JIOM   KYIQeHH.SI   H:   rrocis11  .AY:>Ke 

3pi,A:>KyIOTbC.SI, a Ha rroni, ,Ae ryciHb CKyrrqyeTbC.SI, 3'.SIBJI.SIIOTbC.SI MiC:u;.SI a6o CM)'rH 

30BciM ronoi' 3eMni. 

Po3Mip ronHx Mic:u;I> 3arre:>KHTI> Bi.A KiJII>KOCTi ryceHi i crnHy rrociBiB. 

Oco6nHBO 3pocTaIOTI> TaKi JIHCHHH B rrocymn11sy ociHI>, KOJIH picT 03HMHHH 

3arpHMYE:TbC.SI, a p03BHTOK ryceHi rrpHCKOplOE:TbC.SI. 

MeTeJIHKH rrepmoro IIOKOJiiHH.SI COBKH  rroqHHalOTb  niTaTH  B  rrepmiH 

IIOJIOBHHi rpaBH.SI iniT TPHBae 3 MiC.SIQb. JliT ,Apyroro IIOKOJiiHH.SI 6yBae 3 IIOJIOBHHH 

JIHIIH.SI ,AO cepe,AHHH BepeCH.SI. 

B.AeHI> MeTeJIHKH HepyxoMo CH.A.SIT!> rri.A rrp11KopeHeBHMH JIHCTKaMH, 

rpy,AKaMH 3eMni TaiHIDHM HaKpHTT.SIM; n TaTH 11oq11Hal0Tb JIHIIIe 3 7-8 ro,AHHH 

seqopa; MaKCHMYM JII>OTY  np11na,Aae Ha 9-11 ro,AHH, nicJI.SI  qoro niT MeTeJIHKiB 

3MeHmyeTI>C.SI  iHa cBiTaHKY 30BciM npHIIHHHeTI>C.SI.  Ha:H:6inI>me niTaIOTI> MeTeJIHKH 

B Tenni .SICHi Hoqi. )l{IfBJI.SITbC.SI Ha pOCJIHHax, :r:u;o y :u;e:H: qac :U:BiTyTo; qacTO 

MeTeJIHKiB MO:>KHa 6aqHTH Ha KBiTKax CBHpinH H pH:>KiIO, a nhHiIIIe - Ha 

COH.SIIIIHHKY. 

3BHqaliHO MeTeJIHKH BeCH.SIHOro  IIOKOJiiHH.SI  BHJiiTaIOTb  CTaTeB03pinHMH  i 

qepe3 KiJII>Ka ,AH B rroq11Ha10TI> napyBaTHC.SI Ta Bi,AKJia,AaIOTI> .SJ:eqKa. Y .ApyroM)' 

IIOKOJiiHHi BOHR ,A03piBaIOTb 3HaqHo IIOBiJII>H IIIe. CaM:u;i Bi,Api3H.SIIOTbC.SI THM, :r:u;o y 

HHX BYCHKH Ha ,ABi rpeTHHH x ,AOB:>KHHH BiHqacTi, a caMH:u;i MalOTb :r:u;eTHttyBaTi 

BYCHKH. 

5IeqKa BOHH Bi,AKJia,AalOTb no O,AHOMY Bp03KH,A .HK Ha pOCJIHHH, rOJIOBHO Ha 

npHKOpeHeBi JIHCT.SI, TaK iHa phHinocoxni rricJI.SI:>KHHBHi3a.JIHIIIKH q11 rrpocTO Ha 

3eMJIIO. 5IeqKa KyJI.SicTi, 6nH3I>KO 0,5 MM B rronepeqH11Ky, rpox11 crrn10:r:u;eH , B 

pe6ep:u;.SIX, 3 .SIKHX KO:>KHe qeTBepTe ,AOXO,AHTb ,AO BepIIIKOBOro rop6HKa; 3HH3Y 
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TeMrrepazypH. 3 rrepmoro )I( ,ll;IDI ryciHh Be.n;e BJiaCTHBHH 6iJil>IlIOCTi COBOK crroci6 

)l(HTTH i B)l;eHb rrepe6yBa€  B 3eMJii rri.n; pOCJIHHaMH, .n;e Jie)l(HTb,  3ropHyBilIHCb y 

KiJibQe; Ha IIOBepxHi rpyHT)' IIOHBJIH€TbCH CMepKoM; JIHille y XMapey rroro.n;y  I 

MO)l(Ha 6a1rnTH B.n;eH1> Ha pocJIHHax. IHTeHCHBHO ro.n;yeT1>c.s1 ryciHh o 9-10 ro.n;11Hi 

Beqopa. 

3aJie)l(H0 Bi.n; TeMrrepazypH, BOJIOrocTi Ta YMOB )l(HBJieHIDI ryciHb 

p03BHBa€TbCH rrpoT.HrOM 1-1,5 MiCHQH. 

03HMa COBKa HaJie)l(HTb .n;o IIOMipHO TeIIJIOJII06Horo i ,ll;OCHTb 

BOJioromo6Horo BH.n;y. ,ll;opocJii ryceHHQi BHTPHMYJOTh TeMrrepazypy .n;o -11°C. B 
3aJie)l(HOCTi  Bi.n;  KJiiMaTHqHHX  oco6JIHBOCTeH  30H  p03IIOBCIO,ll;)l(eHIDI,  IlIKi.n;HHK 

p03BHBa€TbCH B O,ll;HOMY  IIOKOJiiHHi (rriBHiqHi i rriBH qHo-cxi.n;Hi paHOHH (q), y 

.n;Box rroKoJiiHIDIX (YKpa1Ha i MoJI.n;oBa, UeHTPaJI»Ho-qopHo3eMHHH palioH, 

IiBHiqHHH KaBKa3, Cepe.n;He i HH)l(H€ IIoBOJI)l(H) i B TPhOX rroKoJiiHIDIX 

(3aKaBKa33H i Cepe.n;IDI A3i.s1). 03HMa coBKa Bi.n;pi3IDieT1>c.s1 BHCOKHM 6iornqHHM 

rroTeHu;iaJioM i 3a crrpHHTJIHBHX eKoJioriqHHX YMOB IlIBH.n;Ko po3MHO)l(Y€ThCH Ha 

BeJIHKiH  Tep11Topil, yTBopIOIOq11 ocepe.n;m  i3  cepe.n;HhOIO  IQiJI1>H cTIO  20-40 
2 

ryceHHQh Ha 1 M (MaKCHMaJihHO .n;o  100 IlIT)'K i6iJI1>me).IIpH TerrJiiH irroMipHo 

BOJiori:H rroro.n;i (TeMIIepazypa IIOBiTPH BHIQe 15 °C, rTK = 0,9...1,9) ,ll;JIH BHJil>OT)' 

MeTeJIHKiB rrepe3HMOBaHOl reHepau;i'l ,ll;OCTaTHi cyMH e<}leKTHBHHX TeMrrepazyp 

CKJia.n;aIOTb 6JIH3bKO 200-210 °C. 

OrrTHMaJI»Hi YMOBH .n;JIH po3BHTKY ryceHHQh i HarpoMa.n;)l(eHIDI )l(Hpoa11x 

3arraciB cKJia.n;aIOT1>c.s1 rrp11 cepe.n;HiH .n;o6oBiH TeMrrepazypi 6JIH31>Ko 19...25 °C. Y 

QbOMY BHrra.n;Ky IIOTeHQiHHa IIJii.n;HiCTb MeTeJIHKiB MO)l(e .n;oc.s1raTH 1,0-1,5 THC. 

.s1eu;1> Ha o.n;Hy oco611Hy. HeraTHBHHH BIIJIHB q11HHT1> TeMrrepazypa HH)l(qe  16 °C B 

crroeHHi3 pHCHHMH orra.n;aMH, 3a HKHX IIJii.n;HiCTb caMOK He rrepeBHIQY€ 100- 

150 H€Qb. 

HecrrpHHTJIHBa yMoBH .n;JIH Ha)l(HpiBKH ryceHHQh cKJia.n;aIOThCH TaKO)I( rrpH 

cepe.n;HiH .n;o6oBiH TeMrrepaTypi BHIQe 25 °C, KOJIH Bi.n;6yBa€TbCH 36iJibilleHIDI 

KiJI1>KocTi 6e3rrJii.n;HHX caMoK. TeMrrepazypa BHIQe 30 °C rrpHcKopIOe 3am6eJI1> 

ryceHHQb Bi.n; BipycHOl   H<}leKu;il. 

CrrpHHTJIHBi yMoBH .n;JIH rrpoxo.n;)l(eHHH crn.n;il JIHJieqm cKJia.n;aIOThCH rrp11 

rTK = 0,9...1,5. Ha.n;JIHilIKOBa BOJioricTb (rTK  > 2,5) 36iJihmy€ CMepTHiCTb 

JIHJieqoK Bi.n; rpH6HOliH<}leKQil. 

CrrpHHTJIHBi YMOBH  .n;JIH  po3MHO)l(eHIDI 03HMo1 coBKH  cTBopIOIOThCH  rrpH 

TeMrrepaTypi 18...25 °C i rTK=l,1-1,5. IIpH TaKiH c11zyau;il HHQeKJia.n;Ka 

rrpoxo.n;HTb y CTHCJIHH TepMiH, a <}laKTHqHa  IJii.n;HiCTb o.n;Hid CaMKH CKJia.n;ae B 

cepe.n;Hl>OMY  500-800 H€Qb.  lpH TeMrrepazypi  HJi)l(qe  16 °C irTK < 0,5  rrepio.n; 

.n;mpiBaHIDI MeTeJIHKiB 3aTHry€TbCH .n;o 15-20 .n;HiB i IIJii.n;HiCTb 3HH)l(Y€TbCH .n;o 

100-150 H€Qb. HH3bKa BOJiorma6e3rreqeHi CTb cepe.n;oBHIQa B CIIOJiyqeHHi 3 

BHCOKOIO TeMrrepaTypoIO BHKJIHKa€ BHCHXaHIDI y)l(e Bi.n;KJia.n;eHHX H€Qb iryceHHQb 

MOJIO,ll;IIIOro BiKy. 

ApeaJI   mKi.n;JIHBOcTi   cxii)Hoi'   nyweoi'   coeKu   o6Me)l(eHHH   rropiBHHHO 

HeBeJIHKOIO Tep11Topie10, HKa BKJIIOqae rriB.n;eHHi palioHH Xa6ap0Bc1>Koro KpaIO, 

AMypc1>Ko'l   o6JiacTi,  3axi.n;Hi   palioHH IIp11Mopc1>Koro   KpaIO   i IIB.n;eHHoro 
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CaxarriHy. BoHa e T)'T OCHOBHHM IIIKi,n;HHKOM KonocoBHX KYJII>Typ, KyKypy,n;3H i 

rracoBHm. 

HaH:6inhIII crrpmITJIHBi yMoBH ,n;m1HapocmHIDI iT qHceJibHOCTi  CTBopIOIOTbC.H 

B poKH 3 rrpoxono,n;HHM ,n;omoBHM nimM, oco6JIHBO, .HKmo M rrepe,n;yBarrH rrepio,n;H 

rrocyIIIJIHBOI rroro,n;H. 

,[(ocn ,ri;:>KeHH.H JI.I. CBepJIOBOI i JI.II. Eeprep IIOKa3a.JIH, mo B YMOBax 

,[(arreKoro Cxo,n;y, KHTaIO i.5.lrroHil ronoBHOIO rrpHqHHOIO MacoBoro po3MHO)l(eHIDI 

IIIKi,n;HHKa cJiy)l(aTb Mirpau;iIMeTeJIHKiB, rrepeHocy .HKHX crrpH.HIOTb IIOBiTp.HHi 

IIOTOKH I.J;HKJIOHiqHoro IIOXO,ll;)l(eHIDI. 

,[(n.H p03rJI.HHYTOro perioey xapaKTepHa aKTHBHa I.J;HKJIOHiqHa ,n;i.HJibHiCTb, 

.H Ka y BeCH.HHO-JiiTHiM rrepio,n; crrp.HMOBaHa B 6iJibIIIOCTi BHIIa,n;KiB 3 rriB,n;H.H Ha 

rriBHiq. BoHa crrpH.HeiHTeHCHBHOMY rrepeHocy Ha u;10 TepHTopiIO nyroBOI coBKH 3 

IIOCTiMHHX ocepe,n;KiB iT p03MHO)l(eHH.H.lHTeHCHBHiCTb JibOTY MeTeJIHKiB i 

HaCTYIIHa miJihHiCTb ryceHHI.J;b 3a.Jie)l(aTb Bi,n; qacTOTH rrpoxo,n;)l(eHIDI I.J;HKJIOHiB i 

xapaKTepy THCKY B x u;eHTparroHili 30Hi. 0,n;HH-,n;Ba I.J;HKJIOHa 3 THCKOM y u;eHTPi 

985-990 rIIa 3a6e3rreqYIOTb cpopMyBaHH.H BeJIHKHX ocepe,n;KiB 3i minoHiCTIO 

ryceHHI.J;b 50-100 i6iJibIIIe Ha 1 M2 Ha cpoHi 3ararrbHOI BHCOKOI XHbOI qJiceJibHOCTi 

(10-30 3K3/M ). MaKCHMa.JibHa qHceJII>HiCTb MO)l(e ,n;oc.HraTH 200-300 oco6HH. 

BHCOKi TeMrreparypH (,n;o 35 °C i 6iJibll e) i,n;ecpiu;HT BOJIOrH (rTK < 0,7) 

rrpH3BO,ll;.HTb ,n;o 3HH)l(eHIDI rrni,n;HOCTi caMOK i3aCHXaHHIO y)l(e Bi,n;KJia,n;eHHX .HE:I.J;o; 

XOJIO,n;Ha ,n;omoBa rroro,n;a (rTK > 2,5) crrpH.HE:iHTeHCHBHOMY p03BHTKY erri3ooTiM, 

3MHBY iBHMOKaHHIO Hapo,n;)l(eHoro IIOTOMCTBa. 

,[(n.H 6opOTb6H 3 03UM010 COBK.010 3aCTOCOBYIQTb CHCTeMY 3arro6i)l(HHX i 

BHHHII.J;yBa.JibHHX 3axo,n;iB, ,n;o .HKHX Ha.Jie)l(aTb: 

1) paHHi CTpOKH rrociBy; 

2) CBoeqacHe rrpOIIOJIIOBaHIDI 3 BHHeceHIDIM 6yp'.HHiB, rrpopHBaHIDI Ta 

rrepeBipKa rrnaHmu;ili, 60 3arymeHHM TPaBocTiM rrpHBa6n10e MeTeJIHKiB 

,n;JI.H Bi,n;KJia,n;aHH.H .HeqoK; 

3) BHJIOBJIIOBaHH.H MeTeJIHKiB Ha IIIYMYIOqY Men.Hey, mo ,n;ae MO)l(JIHBiCTb 

3HaqHo CKOpOTHTH KiJihKiCTb IIOTOMCTBa Ha ,n;aHOMY rroni; 

4) ,n;o,n;aTKOBi p03IIYIIIYBaHIDI Mi)l(p.H,ll;b ,ll;JI.H 3HHmeHH.H Bi,n;KJia,n;eHHX .HeqoK, 

.HKi rHHYTb Bi,n; rrpHcHrraHH.H X 3eMne10; 

5) BHIIYCKaHIDI Ha IIOJI.H IIIryqHo p03Be,n;eHoro rrapa3HTa - .HMI.J;eI,n;a ,ll;JI.H 

3HHmeHH.H Bi,n;KJia,n;eHHX COBKOIO  .HeqoK; 

6) o6KorryBaHIDI KaHaBKaMH 3apa)l(eHHX ryciHHIO ,n;iJI.HHOK; 

7) BH6HpaHH.H Ha IIJiaHTau;i.HX ryceHi 3-rri,n; poCJIHH; 

8) p03rryrnyBaHH.H Mi)l(p.H,ll;b rri,n; qac MaCOBOro 3a.JI.HJibKOByBaHH.H ryceHi ,ll;JI.H 

3HHmeHH.H iT JI.HJieqoK (,n;o rroqaTKy HOBOro JibOT)' MeTeJIHKiB); 

9) 3HHII.J;yBaHH.H 6yp'.HHiB Ha rrapax rri,n; 03HMHtty; CBoeqacHa ,n;o,n;aTKOBa 

KYJibTHBau;i.H 3MeHIIIye KiJII>KiCTb IIIKi,n;HHKa Ha 70-80 %; 

10) BHIIacaHH.H Kypeli Ha rrapax Ta 03HMHHi; 

11) 3HHII.J;yBaHH.H ryceHi Ha rrapax Ta 03HMHHi 3 ,ll;OIIOMOrOIO 3aTPYE:HHX 

rrpHHa,n; i3 3,n;pi6HeHHX Ha COJIOMOpi3u;i 6yp'.HHiB (Ha KO)l(HHX 10 Kr ciqKH 

6epYTb 150 r cpnyopH,n;HHX rrperrapaTiB a6o 60 r rrapH3bKOI 3eJieHiqJi 75 r 

HaTpiM-apceHiT)'); 
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12) 06mu110BaHIDI a6o  o6npMcKyBaHHSI KMIIlKOBOIO  OTJJYTOIO  03MMMHM, rn;o 

KyIIJ;MTbCSI; 

13) BeCIDIHe  6opoHyBaHHH  3pi,n;)l(eHMX   ,n;iJIHHOK   03MMMHM  ,ll;JIH  3HMIIJ;eHHH 

JIHJietJOK COBKM; 

14) MOTM)l(eHIDI HaBeCHi OKpeMMX raJIHBMH n ,n; qac 3aJIHJibKOByBaHHH 

ryceHi. 

3iHIIlMX COBOK qacTO lllKO,n;HTb rn;e: OKJIMtJHa COBKa, mo .n;icrnna Ha3BY Bi,n; 

TOro, mo HMpKOIIO,n;i6Hi Ta KJIMHyBaTi IIJIHMM y Hei Ha KpMJiaX Hara,n;yIOTb 3HaK 

OKJIMKy, Ta COBKa-iIICMJIOH. BOHM 3BM1IaHHO 6yBaIOTb He3Ha1IHOIO ,n;oMilllKOIO ,n;o 

03MMOi COBKM, aneiHo,n;i x 6yBae 3HatJHO 6iJibllle, H )I( 03MMOi. 

KoMipHuu ooewHocuK Haii6iJiblll He6e3netJHMH lllKi,n;HMK 36i)l()l(H B 

3epHOCXOBMmax, Bi,n;OMMH 3 ,n;aBHix-,n;aBeH. 

TopriBJIH xni6oM cnpMHJia IIOIIlMpeHHIO KOMipHoro ,n;oBroHOCMKa, HKMH 

p03MHO)l(Y£TbCH MaH)l(e BCIO,ll;M (KOCMOIIOJiiT). 

)l{MTTH  H:oro   TIO   KOMopax   npoxo,n;MTb   TaK:   nepe3MMyBaBIJlM   B  rn;iJIMHax 

KOMOp, y py6:u;Hx MilllKiB 1IM Bim1mx 3aTMIIlHMX KYTOtJKax, HaBeCHi, HK TiJibKM 

TeMnepazypa B npMMimeHHi CTaHe BMma 3a 15 °C, ,ll;OBroHOCMK II01IMHae 

p03MHO)l(yBaTMCb.  JletJKa BiH KJia,n;e B 3epHa phHoro 36i)l()l(H (nllleHM:QH, )l(MTO, 

HtJMiHb, OBec, KyKypy,n;3a, rpetIKa), B phHi KpynM (nlllOHO, nepJIOBi) H HaBiTb y 

,n;eHKi BMpo6M 3 6opOII1Ha (MaKapOHM, BepMillleJib). 

CaMMtJKa B TOBCTilllOMY KiH:u;i 3epHa 1IM 6iJIH 6opo3eHKM BMrpM3ae Kpyrny 

HMOtJKy, 3aBrnM6IJlKH B ixo6oTOK, Bi,n;KJia,n;ae H€1IKO H 3aKOpKoBye OTBip HM01IKM 

petIOBMHOIO,  mo lllBM,n;Ko  rycHe. KinhKicTb HetJoK,  mo  x  Bi,n;KJia,n;ae  caMMtJKa  B 

O,ll;HO 3epHO, 6yBae phHa (,n;ocHrae HaBiTb IJleCTM), ane p03BMHYTMCb y xni6HOMY 

3epHi MO)l(e JIMIJle o,n;Ha JIM1IMHKa; TiJibKM y BeJIMKiH 3epHMHi, HK-OT y 

KyKypy,n;3HHiH, MOTb p03BMHYTMCb ,n;Bi JIM1IMHKH. 

Bi,n;KJia,n;arotJM HetJKa, )l(YtJKM BM6MpaIOTb BOrKillle 3epHo. B cyxoMy 3epHi (3 

BOJioricTIO ,n;o 12 %) JIM1IMHKM rHHYTb lllBM,ll;KO TIO Hapo,n;)l(eHHi, He BMXO,n;H1IM 3 

HH:QeBoi HMKM, Ta iicaMi )l(YKM B cyxoMy 3epHi)l(MBYTb He,n;oBro. 

3a TM)l(,ll;eHb -niBTOpa, 3aJie)l(H0 Bi,n; TeMnepazypM, 3 H€:Qb BHJIYTIJIIOIOTbCH 

JIM1IMHKM,  HKi  IIOBOJii, BMi,n;aIOTb  cepe,n;MHY  3epHa,  a  3a  3-4 TM)l(Hi, 3HOB-TaKM 

3aJie)l(H0 Bi,n; BOrKOCTi 3epHa Ta TeMnepazypM IIpMMimeHHH, 3aKiH1IYJOTb CBiH 

po3BMTOK i TYT )Ke y BMi,n;eHMX 3epHMHax nepeTBopIOIOTbCH y JIHJietJKM. I pM 

HecnpMHTJIMBHX TeMnepaTypHHX YMOBax Ta He,ll;OCTaTHlH BOrKOCTi CTJJOK x 

po3BMTKY MO)l(e no,n;BOIOBaTMCb. Crn,n;iH JIHJietJKM TJJMBae 3 TM)l(,n;eHb i 6iJibllle, 

3aJie)l(HO Bi,n; TeMnepazypM. 

Mono,n;i ,n;oBroHOCMKH nepllli ,n;Ba-TJJM TM)l(Hi 3aJIMIIlaIOTbCH )l(MTM B 3epHi, 

BMi,n;aIOlrn H:oro, a 3ro,n;oM BMJia3HTb qepe3 KpyrnMH OTBip, HKHH nporpH3aIOTb B 

o6oJIOH:Qi 3epHa. leprne TIOKOJiiHIDI ,ll;OBrOHOCMKa 3'HBJIH€TbCH HaIIpMKiH:u;i rpaBHH 

Ta B nepllliH IIOJIOBMHi qepBHH. 3 :QbOro qacy ,ll;OBroHOCMKM oceJIIOIOTbCH B 

rn;iJIMHax CTiH, y CBOJIOKax, y py6:QHX MilllKiB mmo. 3Bi,n;cM BOHM nepexo,n;HTb Ha 

3epHO H CIO,ll;M )I( XOBaIOTbCH n ,n; lJaC TIOXOJIO,n;aHIDI, nepenonatJyBaHHH 3epHa Ta 

iHIIlMX po6iT y KOMopi. )l{MBYTb )l(YKM ,ll;OCMTb ,ll;OBro (KiJibKa MiCH:QiB), a tJepe3 Te, 

rn;o BOHM )l(MBJIHTbCH 3epHOM, HKe 6e3yTIMHHO IIOIIlKO,ll;)l(YJOTb, TO lllKO,ll;M KO)l(HMH 
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)1()'1IOK 3aB,n;ae B3arani 3HaqHo 6iJihIIIe 3a m1q1rnKy,mo ,n;m1 cBoro po3BHTKY 

rroTPe6ye TiJihKH o,n;Hid 3epHHHH. 

Ha KiHeI.J;b BepeCIDI 3'HBJIH€TbCH ,n;pyre IIOKOJiiHHH ,ll;OBroHOCHKa, mo B)l(e 

3a.JIHIIIa€TbCH 3HMyBaTH qH TO B crn,n;il )1()'1IKa, qH TO B crn,n;il JIHqHHKH. IJ;e 

rroKoJiiHHH rroqHHae IIJIO,D;HTHCh JIHIIIe HaBecHi HaczyrrHoro POKY. 

3Ba)l(aJOqH Ha Te, mo KJia,n;Ka H€I.J;b, HKHX KO)l(Ha caMHqKa Bi,n;KJia,n;ae qffMaJIO 

(rroHa,n; 200 IIITYK), 3a6Hpae 6araTO qacy i mo CTaTeBe ,ll;03piBaHIDI )1()'1IKiB 

npHna,n;ae Ha phHHH qac, u;i ,D;Ba IlOKOJiiHIDI MaH)l(e He phHHTbCH O,D;He Bi,n; o,n;Horo; 

Bci crn,n;il po3BHTKY KOMipHoro ,n;oBroHOCHKa Bi,n; geqKa H: ,n;o ,n;opocJioro )1()'1IKa 

3BHqaliHo MO)l(Ha 6aqHTH no KOMopax npornroM Bchoro TenJioro nepio,n;y poKy. 3a 

cnpHHTJIHBHX yMoB qacTKOBO BCTHrae po3BHHYTHCh iTPeTe noKoJiiHIDI. Y TenJIHX 

npHMimeHHHX, mo Oila.JIIOIOTbCH, )1()'1IOK Bi,n;KJia,n;ae geqKa npOTHroM u;iJioro poKy. 

€,n;HHHM pa,n;HKa.JibHHM 3aco60M 6opOTb6H 3 ,ll;OBroHOCHKOM € ,n;e3iHcpeKu;iH 

3apa)l(eHHX KOMop Byrneu;h-CYJihcpi ,n;oM a6o XJiop-niKpHHOM. IMO)l(Ha npoBa,n;HTH 

HK y nopO)l(Hix CXOBHmax, TaK iB THX, ,n;e € 3epHO. 

lllKiORuBa l/,epenautKa YIIIKO,D;)l(ye 3epHoBi 3JiaKH, oco6JIHBO nIIIeHHI.J;IO. 

OcttoBHHH  apeaniIIIIKi,n;JIHBOCTi  po3TaIIIOBaHHH  y  nepe,n;ripHiH,  cTenoBili i 

JiicocTenoBiH:  30Hax. IloIIIHpeHa Ha TepHTopil  €BponeH:cbKo 1 H: A3iaTCbKo1 

qacTHHH. lllKi,D;JIHBa qepenaIIIKa - TenJIOJII06HHH BH,D;, npH TeMnepazypi -7 °C 

noqHHa€TbCH 3arH6eJib 3HMYJOqHx KOMax. 

BeebI)l(HTT€BHH I.J;HKJI no,n;iJIHIOTh Ha ,n;Ba ernnH - aKTHBHHH inacMBHMH. 

AKTMBHHH ernn BKJIIOqae HaczynHi nepio,n;M: npMJiiT KJioniB, HKi nepe3MMYBa.JIM, 

Hliu;eKJia,n;Ka, po3BHTOK JIHqHHOK, )l(HBJieHIDI KJioniB HOBoro noKoJiiHHH.IlacMBHHH  

ernn yMoBHO ni,n;po3,n;iJIHIOTh Ha TPM nepio,n;M: «JiiTHHH», BJiacHe 3MMiBJIH i 

Bi,n;6y,n;oBHHH. IlepIIIHH nepio,n; noqMHa€TbCH 3 MOMeHTY MaCOBOro Bi,D;JibOTY 

qepenaIIIKM B Micu;g 3MMiBJii i 3aBepIIIY€TbCH ni,n; qac  cTiHKoro nepexo,n;y 

cepe,n;HbOl ,n;o60BOl TeMnepazypM IlOBiTPH qepe3 10 °C B cmpoHyI3HH)l(eHHH. 

,l(pym:H: nepio,n; - xoJio,n;He 3au;ineHiHIDI KJiona npoTiKae npM tteraTMBHHX 

TeMnepaTYPax. BiH npo,n;OB)l(Y£ThCH ,n;o BeCHHHoro noTenJiiHHH i nporpiBaHIDI 

JiicoBoI ni,n;cTHJIKM ,n;o 6-7 °C. 3 u;horo qacy noq11Ha€ThCH TPeTiH nepio,n;, KOJIM y 

KJIOil B, mo nepe3HMYBa.JIH Bi,D;HOBJIIOIOTbCH o6MiHHi npou;ecM. 3aBepIIIY€TbCH BiH 

npM CTiHKOMY nepexo,n;i TeMnepaTypM IlOBiTPH qepe3 12-15 °C MaCOBHM 

nepeMiiu;eHHHM qepenaIIIKM Ha noJIH 3epHOBMX KYJihTYP i nepexo,n;oM iT ,n;o 

aKTHBHOl  )l(HTT€,D;iHJibHOCTi. 

TepMiHM npMJihOTY KJioniB Ha nociBM 3epHOBMX KYJibTyp 3a.Jie)l(aTh Bi,n; 

KiJihKOCTi «KpHTHqHHX» ,n;eKa,n; 3a 3HMy, BHCOTH CHiroBoro IlOKpHBY B JIIOTOMY - 

6epe3Hi irTK MiCHI.J;H, mo nepe,n;ye JibOTY. KpHTHqHHMH BBa)l(aIOTbCH ,n;eKa,D;H h 

cepe,D;HbOIO TeMnepazypoIO IlOBiTPH HH)l(qe -7 °C iBHCOTOIO CHiroBoro IlOKpHBy, 

q11cJieHHe 3HaqeHHH HKOl He 6iJibIIIe piBIDI ,n;eKa,D;HOl TeMnepazypH. Ilo,n;i6Hi YMOBH 

,ll;OBOMTb ,n;o BHMep3aHIDI IIIKi,D;HHKa. 

IliCJIH TeilJIOl a6o 6araTOCHi)l(H0l 3HMH (MeHIIIe 3 KpHTMqHHX ,n;eKa,n;) i 

BOJioroIBeCHH (rTK=l,1...2,0) MaCOBHH BHJiiT qepenaIIIKH Bi,n;6yBa€TbCH npM 

CTiHKOMY nepexo,n;i cepe,n;HbOl ,D;060BOl TeMnepazypH IlOBiTPH qepe3 12-13°C; npH 

HecnpHHTJIHBHX YMOBax nepe3HMiBJii icyxi:H: a6o Ha,n;MipHO BOJioriH BeCHi (rTK = 
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0,7-1,0 i6im,me 2 KpHTHqm1x .n;eKa,u,) MaCOBHH BHJiiT qepenamKH CIIOCTepiraeTbCH 

IIpH  13-14 °C. 

BIIJIHB TeMnepazypH 36epiraeTbCH iB nepio.n: po3MHO)l(eHHH.IlpH cepe.n;Hiii 

.n :o6oBiii TeMnepazypi IIOBiTPH 6JIH3bKO 15 °C caMKH Bi.n;KJia)l;aJOTb y 2,0-2,5 pa3H 

MeHme H€Qb, Hi)I( IIpH TeMnepazypi 23-25 °C.IlpH nepeBa)l(aHHi TeIIJIOI icyxol 

noro.n;H (rTK < 1,0; OIITHMaJibHO - MeHme 0,7) CTBOplOIOTbCH CIIpHHTJIHBi YMOBH 

)l;JIH IIOTeHQiiiHOI IIJii)l;HOCTi i 36epe)l(eHHH H€Qb.IlpH Tenniii cyxiii BeCHi nepio.n: 

HHQeKna.n;KH TpHBae 20-25 .n;HiB, a KiJihKiCTb HE:Qb Bi.n;KJia.n;eHHX B e<PeKTHBHHii 

nepio.n:, cKJia.n;ae He MeHme 60-70 %. Yce Qe 3a6e3neqye BHCOKHH Koe<PiQieHT 

p03MHO)l(eHHH mKi)l;HHKa (10-15 i6inhme) iHapOCTaHHH iioro qMceJibHOCTi. 

IlpH XOJIO)l;Hiii .n:o:rn;oBiii noro.n:i ni.n: qac JibOTY i p03MHO)l(eHHH mKi)l;HHKa 

(rTK > 1,0; eKcrpeMaJibHe - 6iJibille 1,5)  nni.n;HiCTb 3HaqHo 3HH)l(Y€TbCH, 

TPHBaJiiCTb HiiQeKJia.n;KH 36inbmyeTbCH .n:o 40-50 .n;HiB, a 3aranbHa iI KiJihKiCTb He 

nepeBHrn;ye 20 %. 3a TaKHX yMoB Bi.n;3HaqaeTbCH MacoBa 3arH6enb nepmHx 

KJia.n;oK, a HOBe IIOKOJiiHHH <PopMyE:TbCH B OCHOBHOMY 3a paxyHOK H€Qb, HKi 

31HBHJIHCH B 6iJibill nhHiii TepMiH. y pe3yJibTaTi CKopoqyeTbCH Koe<PiQieHT 

p03MHO)l(eHHH mKi.n;HHKa (.n:o 5 iMeHme) i3araJibHHH piBeHb iioro qlfceJibHOCTi. 

CnpHHTJIHBi yMoBH .n;nH po3BHTKY JIHqHHOK cKJia.n;aIOTbCH npH cepe.n;Hrn 

TeMnepaTypi IIOBiTPH 3a nepio.n: Bi.n;po.n:)l(eHHH - OKpHJieHHH BH:rn;e 19,5 °C, 

OIITHMaJibHa - IIpH TeMnepaTypi BH:rn;e 20,5  °C. 3a TaKHX YMOB JIHqHHKH 

p03BHBalOTbCH .n:py)l(HO, y CTHCJIHH TepMiH (35-40 .n;HiB), 3aB.n;HKH qoMy BeJIHKa 

qacTHHa oco6HH BCTHrae OKpHJIHTHCH .n:o noqaTKY MaCOBOro 36HpaHHH xni6iB. 

Oco6JIHBO HecnpHHTJIHBi yMoBH .n;nH mKi.n;nHBOI qepenamKH crnopIOIOTbCH npH 

cepe.n;Hiii TeMneparypi nepio.n:y Hapo.n:)l(eHHH - oKpHJieHHH HH)l(qe 18,5 °C. Y 

QbOMY BHIIa,zJ,KY .n:o MOMeHry 36HpaHHH 3epHOBHX 3aBepmye p03BHTOK He 6iJibill 

30-40 % nonyJIHQil, a cepe.n: 3HMYJOqHx KJIOII B nepeBa)l(aJOTb oco6HHH 3 noraHHM 

<l>hionoriqHHM CTaHOM, :w;o IIpH3BO)l;HTb .n:o BeJIHKOI 3arH6eniKJIOII B B)l(e B nepmi 

MiCHQi IIaCHBHOro )l(HTTH. 

CHcTeMa 3axo.n;iB 6opoTb6H 3 qepenamKoIO cKJia.n;aeTbCH 3 3axo.n;iB no 

BHHHIIJ;yBaHHIO mKi)l;HHKa B MiCQHX iioro 3HMiBniTa Ha nociBax, 3 opraHhaQiiiHHX 

(:rn;o MalOTb Ha MeTi 3MeHmeHHH BrpaT Bi.n; mKi.n;HHKa) Ta 3 arpoTeXHiqHHX (HKi 

npHcKop1010Tb picT i36inhillYJOTb BHTPHBanicTb nociBy). 

,[(o nepmol rpynH 3axo.n;iB HaJie)l(aTb: 

1) 3HH:rn;eHHH qepenamKH B MiCQHX iI 3HMiBni: 

a) BHIIacaHHHM CBiH:CbKOI IITHQi (3 noqaTKY nepeJibOTY BOCeHH B rali .n:o 

Mopo3iB Ta HanpoBecHi,3apa3 )l(e nicnH Toro, HK p03TaHe cHir); 

6) 3rpi6aHHHM y MicQHX ceynqeHHH qepenamm JIHCTHHOI ni.n;cTiJIKH B eynH 

a6o BaJIH 3 npHKonyBaHHHM x 3eMne10; qepenamKa y TaKHX eynax 3a 3HMY 

rHHe. 

2)  3HH:rn;eHHH  Ha  nociBax,  .n:e  ri  36HpaIOTb  3a  )l;OIIOMOrOIO  phHHX 

MexaHiqHHX IIpHna.n;iB (KJIOIIOBJIOBJIIOBaqiB), BHIIacaIOTb Kypeii i 

3aCTOCOBYJOTb 6ionoriqHHH MeTO.n; - p03BO.n;HTb Ta BHIIYCKalOTb y MiCQHX 

cKynqeHHH mKi.n;HHKa iioro napa3HTa HHQel.n:a - TeneHoMyca. 
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Ili qae 3fo1paHIDI xni6iB 3HHIIzyIOTb qepenauu<y, mo noTParnrn:e y 6yHKepa 

KOM6aliHiB Ta 3epHOBJIOBJIIOBaqiBiHIIIHX MaIIIHH; OBiIOIOTb iT Ha TOKY Bi 3epHa i 

Te)I( 3HHIIzylOTb; BHnaeaIOTb Kypeli no eTepHi eJii  oM 3a 36HpaHIDIM. 

.HK opraHi3a:u:iliHi 3aXOH, 3Ba)l(aIOqH Ha neyBaHHJI qepenaIIIKOIO 3epHa, 

o6oB'JI3KOBO OKpeMO 36HpaTH, MOJIOTHTH, 3eHnaTH i 36epiraTH 3epHo 3 

noIIIKO)l(eHHX HeIO iJIJIHOK, a TaKO)I( MOJIOTHTH xni6 3apa3 )l(e nieM lioro 

36HpaHHJI mo6 3ano6irrH nOIIIKO)l(eHHIO 3epHa B KOnax. 

I.U;oo arpoTexHiqHHX, TO TYT Ma€ 3HaqeHHJI Beeb KOMnJieKe 3axoiB 

BHeoKoi" arpoTexHiKH, nepeBeeHHX eBoeqaeHo .H Ha HaJie)l(HOMY TexHitIHOMY 

piBHi. 

Memu TepnMTb Bi  qepenaIIIKH noeiBH paHo  oeTHraroqHX eopTiB. 

<l>iJWKCepa - HaHHe6e3neqHiIIIHH IIIKi HHK BHHOrpaHHKiB. HaJie)l(HTb o 

noneJIH:U:b iIIIKOHTb, BHeHearoqH eoKH 3 JIHern Ta KOpiHHJI. HaiHmipoeJIHHH He 

nepexoHTb. IIoxoHTb 3IiBHiqHoI AMepHKH, 3Bi KH 6JIH3bKO eTa poKiB TOMY i 

6yno 3aBe3eHo o <I>paH:u;il; noeTynoBo  3  eaHBHHM MaTepianoM  <PinoKeepa 

nOIIIHpHJiaeJI ITO BebOMY rriBHIO eBpOIIH, a y 80-X poKaxi6yJIO 3HaH eHO iB Hae      y  

KpHMY  Ta  Ha  KaBKa3i.  Ha  YKpa Hi  <PinoKeepy  He  pa3  BHJIBJIJIJIH   Ha 

BHHorpaHHKax nepeBa)l(HO IIpaBo6epe)l()l(JI Ta B 3axi HHX o6naeTJIX, a TaKO)I( Ha 

niBHi J1 Bo6epe)l()l(JI. 

Y BHHorpaHHX palioHax YKpa HH <PinoKeepa,  3aJie)l(HO  Bi  eopTiB 

BHHOrpay, )l(HBe Ha KopiHHi €BponeliebKHX (KopeHeBa <l>opMa), a6o Ha JIHeTi 

aMepHKaHebKHX JI03 (JIHeTJIHa <l>opMa). 

y Mie:u;JIX   eeaHHJI  KopeHeBOI  <l>inoKeepH  Ha  Kop HHi ypa)l(eHHX   JI03 

yTBopIOIOTbeJI noToBmeHIDI y BHrJIJIi HeBeJIHKHX npHnYXJIHX rop6oqKiB, a Ha 

KopeHeBHX MHqKax - MaJieHbKi BY3JiyBaTi 3YTTJI )l(OBTOro a6o 6yporo KOJibopy. 

Ilo :U:HX BY3JIHKax    )l(e JierKO BHJIBHTH <l>inoKeepy, 60 He036po€HHM OKOMii 

neBe BHHo. Ane MO)l(Ha 3HaHTH iT me li no TOMy, mo 3apa)l(eHe <PinoKeeporo 

KOpiHIDI Mae BHrJIJI o6eHnaHoro eipqaHHM :U:BiTOM. 

Ha 3aeeJieHHX <l>inoKeepoIO Kymax JIHeTJI BKpHBa€TbeJI 3 HH)l(HbOI eTOpOHH 

qepBOttyBaTHMH a6o )l(OBTO-pO)l(eBHMH MaJieHbKHMH ropimKaMH. I.J;i HapoeTH a6o 

ranH, JIK X Ha3HBaIOTb, yTBOpIOIOTbeJI BHaeni oK p03poeTaHHJI TKaHHH nHeTKa 

HaBKOJIO eaMH:U:b <l>inoKeepH, JIKi o HHX npHeMOKTaJIHeJI. I.J;i faJIH iHoi 

BKpHBaIOTb yero HH)l(HIO noBepXHIO JIHeTKiB, JIKi Bi  :U:bOfO eKpyqyroTbeJI. 

BoeeHH, 3 nepIIIHMH npHMOp03KaMH, eaMH:U:i B ranax iHa KopiHHi,  x JieqKa 

li JIHqHHKH eTapmoro  BiKy rHHYTb, a )l(HBHMH 3aJIHIIIaIOTbeJI JIHIIIe eaMi Monoi 

(nepIIIoro  li qacTKOBO pyroro BiKy)  nHqHHKH Ha  KopiHHi. .HI<mo  TeMnepaTypa 

rpyHzy 3HH3HTbCJI o 6-7 °C Tenna, TO BOHH KJI5.IKttyTb Bi  xonoy i B TaKOMY 

3a:u;ineHiJIOMY  eTaHi 3aJIHIIIaIOTbeJI  Ha BeIO 3HMY. j{K  TiJibKH  HaBecHi rpyHT 

nporpieTbeJI o   10-13  °C  JIHqHHKH  BHXOMTb  3  3a:u;ineHiHHJI  li noqHHaIOTb 

)l(HBHTHeJI. Bi 6yBa€TbeJI :u:e ni qae p03nyeKaHIDI 6pyHbOK. llIBHKo BOHH 

nHHJIIOTb i rrepeeenJIIOTbeJI Ha Monoi MHqKH. 3nHIDIBIIIH me TPH pa3H, 

nepeTBopIOIOTbeJI Ha eaMH:U:b, inoqHHaIOTb Bi KJIaTH JieqKa. TaK npoTJiroM niTa 

p03BHBa€TbeJI Ha KOpiHHi BHHOrpay Bi qoTHpbOX (y niBHiqHHX palioHax 

BHHorpaapeTBa)    o III eTbOX (Ha niBHi YKpa HH) reHepa:u:ili. 
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IIpM6m13HO y nmrni, KOJIM rpyHT .n:o6pe nporpieThC.SI, cepe.n: KopeHeBoi 

cpinoKcepM noqMHaIOTb y CBOIO qepry no.SIBJI.SITMC.SI JIMqMHKM 3 ,n:oBraCTMM TiJIOM, 

.lJ:OBIIIMMM HoraMM Ta BYCMKaMM i 3 .lJ:BOMa TeMHMMM nJI.SIMaMM Ha 6oKax; nicJI.SI 

rpeThOro JIMH.SIHH.SI nO.SIBJI.SllOTbC.SI TeMHi 3aqaTKM KpHJiel.l;b i JIMqMHKM 

nepeTBopIOIOTbC.SI Ha TaK 3BaHMX  HiMcp. PeIIITa JIMqMHOK npo,n:OB)l(Y€ ni,n:3eMHe 

)l(MTT.SI, a HiMqm norpoxy nepeJia3.SITb 6JIM)l(qe .n:o noBepXHi rpyHzyi, 3JIMH.SIBIIIM, 

nepeTBOpIOIOTbC.SI Ha KpMJiaTHX caMMI.J;b. :Ue Bi,n:6yBa€TbC.SI ni.n: qac .lJ:OCTMraHH.SI 

rpoH BMHorpa.n:y. 

KpMJiaTa cpiJIOKcepa JiiTa€ noraHO, ane BiTep MO)l(e 3aHOCMTM ri .n:aneKo: ri 
qacTO MO)l(Ha 6aqMTM no BMHOrpa,n:HMKax y naByTMHHi Ha Kyrn;ax. 

KpMJiaTi caMMu;i Bi,n:KJia,n:aIOTb no KiJILKa geqoK ,n:Box BM,n:iB: BeJIMKi (.n:o 0,4 

MM 3aB,n:OB)l(KM) i Maii)l(e B.lJ:BO€ MeHIIIi 3a HMX; OKpeMi caMMl.l;i Bi,n:KJia,n:aIOTb a6o 

caMi BeJIMKi, a6o HaBnaKM MaJieHbKi geqKa. 3 nepIIIHX qepe3 TM)l(,n:eHb BMBO,n:.SITbC.SI 

caMMn;i, a 3 MaJieHhKHX - caMMu;i. BoHM He MaIOTb KpMneu;b ixo6oTKa, i30BciM He 

)l(MBJI.SITbC.SI; caMMl.l;i 3pa3y )!( nicJI.SI napyBaHH.SI Bi,n:KJia,n:aIOTb y Tpirn;MHM 2-3-piqHHX 

naroHiB cBoe e,n:MHe 3anni,n:HeHe geqKo. 5JeqKo u;e 3MMY€ i HaBecHi ,n:ae noqaTOK 

JIMcrnHiii cpopMi. TaKMM qMHOM, noBHMii QMKJI po3BMTKY cpinoKcepM Ha 

aMepMKaHCbKMX JI03ax TPMBae 3BMqaiiHo ,n:Ba poKM. 

Ha eBponeiicbKMX JI03ax cnoci6 )l(MTT.SI <PinoKcepM  iHIIIMii,  6iJihIII 

cnporn;eHMii: Beeb l.l;MKJI iT TYT o,n:HopiqHMii, )l(MBe BOHa JIMIIIe Ha KopiHHi; 3MMOBi 

.Hiil.l;.SI, Bi,n:KJia,n:eHi Ha €BponeiiCbKMX JI03aX, He ,n:aIOTb JIMqMHOK, ranM Ha JIMCTi Te)!( 

He YTBOpIOIOTbC.SI, KpMJiaTi cpopMM iCTaTeBe noKOJiiHHH BMna,n:aIOTb, p03MHO)l(eHH.SI 

Bi,n:6yBa€TbCH napTeHoreHeTMqHo. 3MMyIOTb JIMqMHKH Ha €BponeiiCbKHX  JI03aX  y 

TMX  caMHX mapax rpyHTy, .n:e BOHM nepe6yBaJIM  iBJiiTKy; Haii6iJibIIIe   x Ha rJIM6MHi 

25-40 CM. 

I10IIIMpl0€TbCH cpinoKcepa fOJIOBHO 3 ca,n:MBHMM MaTepianoM (ca,n:)l(aHl.l;.SIMM 

Ta qy6yKaMM); TaK iT 6yno 3aBe3eHo ii .n:o Hae. IIoIIIMpeHHIO cpinoKcepM cnpMH€ 

3,n:aTHiCTb iT p03MHO)l(yBaTMC.SI 6e3CTaTeBMM cnoco6oM: .lJ:OCMTb nonaCTM o,n:Hiii 

JIMqMHI.J;i a6o H€qKy, rn;o6 He3a6apoM BMHMKJia BeJIMKa KOJIOHiH. 

,ll.o TOrO )!( BOHa MO)l(e ii aKTMBHO nepeceJI.SITMCH 3 Kyrn;a Ha Kym;. BniTKy' 

oco6JIMBO He ,n:y)l(e npMrHiqeHMX Kyrn;ax, KOJIM B)l(e He BMCTaqae nO)l(MBM .lJ:Il.SI BCid 

KOJIOHii, cepe.n: MOJIO.lJ:MX JIMqMHOK cpiJIOKcepM noHBJIHIOTbCH TaK 3BaHi6p0,n:.SI)l(KH, 

T06TO TaKi JIMqMHKM nepIIIoro BiKy, rn;o BMnOB3aIOTb 3 rpyHTY no KopeH.SIX  ii 

IIIMiiKax CTOB6ypa Ha noBepXHIO, ,n:eHKHii qac nOB3aIOTb .lJ:OKM  He HarpanJI.SITb Ha 

HOBMii Kym; i He 3a6epyThCH no KopeHeBiH IIIMiin;i Ha iioro KopiHHH. Epo,n:.SI)l(KM 

nerKO n .n:xonJIIOIOTbCH BiTpoM i nepeHOCHTbCH HMM Ha 3HaqHy BiMaJib, a no 

CXMJiax p03HOCHTbCH .n:orn;oBMMM Ta nOJIMBHMMM BO,n:aMM. 

IIIKi,n:JIMBicTb cpinoKcepM non.Hrae y 3HaqHOMY npMmiqeHHiii noczynoBoMy 

Bi,n:MMpaHHIO 3apIDKeHMX Kyrn;iB BMHOrpa,n:y. Haii6iJihIIIe IIIKO.lJ:MTb KOpeHeBa 

cpinoKcepa. HapocTM ii BY3JIMKM Ha KopiHHiIIIBM,n:Ko Bi,n:MMpaIOTh, cnpMqMH.SIIOqMcb 

.n:o 3arHMBaHH.SI KopiHHH. 3aMiCTb MMqoK, rn;o Bi,n:naJIM, p03BMBaIOTbCH HOBi,.SIKi TaK 

caMO IIIBM.lJ:KO rHHYTb i u;e .n:y)l(e BMCHa)l(y€ Kyrn;i. BOHM Bi,n:cTaIOTb y pocTi, 

nepeCTalOTb nJIO.lJ:OHOCMTM, XBopiIOTb, JIMCT.SI MeHIIIa€ iBKpMBa€TbCH )l(OBTYBaTMMM 

nJI.SIMaMM.   qepe3   5-10  poKiB  Ha  BMHorpa,n:HMKY   YTBOpIOIOTbC.SI  TaK   3BaHi 

cpinoKcepHi qallJi, T06TO  BMHMKaIOTb  rpynM  Kyrn;iB,  3  HKMX  u;eHrpaJibHi B)l(e 
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IIOCOXJIH a6o Ha6JimKaIOTbC.H .n;o 3arn6eJii, a rrepmpepHqHi pOCT)'Tb rrpHmiqeHHMH. 

3 qacoM OKpeMi qami MO)l(YTb 3JIHBaTHC.H Mi)!( co6oIO ii TO,n;i YTBOpIOIOTbC.H Ha 

BHHorpa,n;HHKY u;iJii ,n;iJI.HHKH 3 3arHHYJIH MH Kyw;aMH. 

3arro6i)l(Hi3aXO)J;H IIOJI.HraIOTb y TOMy, w;o6 p03Miw;yBaTH BHHOrpa,n;HHKH Ha 

CHrryqHx rriw;aHHX rpyHTaX, B .HKHX <PiJIOKCepa He po3MHO)l(Y€TbC.H, 60 B HHX Mi)!( 

KopiHHHM irpyHTOM HeMa rropO)l(HHH, .HKHMH MOrJIH 6 rrepecyBaTHC.H JIHqHHKH. y 
He6e3rreqHHX paiioHax  BHHOrpHHKH 3 KopeHeBJiaCHHMH €Bporreii CbKHMH JI03aMH 

TPe6a oxopoH.HTH Bi,n; 3aHeceHH.H <PiJioKcepH 3 ca,n;HBHHM MaTepianoM 

qH iHBeHTapeM Ta KYJihTHByBaTH «<PiJioKcepocTiiiKH» copTH BHHorpa.n;y. 

OcHOBHHM 3aco60M 6e3rrocepe,n;HhOI 6opoTh6H 3 <PiJioKcepoIO € 

nepeBe,n;eHH.H 3apa)l(eHHX BHHorpa,n;HHKiB Ha aMepHKaHCbKi rri.n;w;errH. Ho.n;i, w;o6 

rrpo,n;OB)l(HTH CTPOK rrJio,n;oHomeHHH Kyw;iB i3aTpHMaTH po3MHO)l(eHHH mKi,n;HHKa, 

3aCTOCOByIOTb    TaK    3BaHHii   JiiKyBanbHHii   MeTO,n;. IloJI.Hra€    BiH   y    w;opiqHiii 

,n;e3iH<PeKn;iY rpyHT)' BHHorpa,n;HHKiB TaKHMH )J;03aMH Byrrren;h-CYJih<l>i     Ta iHmHX 

<PYMiraHTiB, .HKi 3HHIIJ;yIOTh <PiJioKcepy, a Kyw;aM He mKOMTb.  B  oKpeMHX 

BHIIa,n;Kax )J;JI.H JiiKBi,n;au;iY BOrHHIIJ; <PiJIOKCepH, 3 p03IIOp.H,D;)l(eHH.H KapaHTHHHOl 

iHCIIeKn;iY rrpOBO)J;HTbC.H n;iJIKOBHTe  3HHIIJ;eHH.H 3apa)l(eHHX HaC)l(eHb. 

HaiirrpocTimHM 3aco60M 6opoTh6H 3 JIHCT.HHOIO <PopMoIO <PiJioKcepH € 

peTeJibHe o6pHBaHH.H i 3HHIQeHH.H JIHCTKiB 3 ranaMH (Ha rroqaTKy Yx rro.HBH 3 

cepe,n;HHH TPaBH.H i .n;o BHxo.n;y 3 raniB .n;pyroro rroKoJiiHH.H <PiJioKcepH), a TaKO)I( 

rri.n;ropTaHHH Kyw;iB Ha .n;pyry IIOJIOBHHY JiiTa TaK, w;o6 CTapHii CTOB6yp 6yB 

3aKpHTHii3eMJieIO i<PiJIOKCepa He Morna Bi,n;KJia.n;aTH Ha HbOMY .H€Qb. 

.rm 3He3apa)l(eHH.H ca,n;HBHoro MaTepiany rrpocTHM 3aco60M € 3aeypeHHH 

iioro (.n;o rroqaTKY poczy) Ha 5-7 XBHJIHH y rap.Hqy Bo,n;y 3 TeMrrepazypoIO 50- 

52 °C;iHBeHTap rrpocTO o6JIHBaIOTb OKpOIIOM. OcHOBHHM )l(e 3aco60M € ra30Ba 

,n;e3iH<PeKn; .H qy6yKiB Ta ca,n;)l(aHn;iB rrpH Bi,n;rrycKaHHi Yx 3 p03ca,n;HHKiB. 

KopeHeea KYKYPY03RHa nonellUlJR - u;e ,n;y)l(e rromHpeHHii mKi,n;HHK pi3HHX 

3JiaKiB, w;o )l(HBe Ha Yx KopiHHi. HaiiqacTime mKo,n;HTh KyKypy,n;3i, ane 6yBa€ 

TaKO)I( i Ha BiBci, .HqMeHi, copro Ta Ha 6yp'.HHax (oco6JIHBO Ha Kyp.HqoMy rrpoci, 

MirnHu;i,  rrHpiIO,   MHmiIO   Tow;o).   OcHOBHOIO    pocJIHHOIO   ,n;JIH   KopeHeBoY 

KyKypy,n;3.HHOl rrorreJIHIJ;i € B'.H3, Ha JIHCTi .HKOro qacTO MO)l(Ha 6aqHTH iT ranH y 

BHrJIH,n;i )l(OBT)'BaTHX KarrmyqKiB 3 ropomHHY qlf KBaCOJIHHY 3aB6iJibillKH. y 
rriB,n;eHHiii IIOJIOBHHi yKpaYHH 3YCTPiqaIOTbC.H w;e ii qepBOHi rryxHpqacTi 

TOHKOCTiHHi ranH B KOpOTeHbKOMY rrymKy, w;o Hane)l(aTb .n;o rriB,n;eHHOl B'.H30BOl 

rrorreJIHQi, .HKa Maii)l(e He Bi,n;pi3HH€TbC.H Mop<PoJioriqHo Bi,n; rrorrepe,n;HhoY ii Ma€ 

o,n;HaKOBY 6ioJioriIO. 

B cepe,n;HHi JiiTa rrorreJIHQ.H B ranax 3aKiHqy€ cBiii po3BHTOK, JIHqHHKH 

rrepeTBOpIOIOTbC.H Ha KpHJiaTHX TeMH03a6apBJieHHX rrapTeHoreHeTHqHHX caMHQb - 

p03ceJIIOBaqoK; caM ran ,n;03piBae, B HbOMY yTBopIO€TbCH Bi,n;zynHHa, qepe3 HKY 

rrorreJIHIJ;i, w;o BHBeJIHC.H, 3anHmaIOTb ran i p03JiiTaIOTbC.H no IIOJIIO. BOHH 

rrepeJiiTaIOTb Ha pi3Hi 3JiaKH ii HapO,D;)l(yIOTb Ha HHX JIHqHHOK; OCTaHHi crroqaTKY 

)l(e pyXJIHBi, i crrycKaIOTbC.H .n;o KOpeHeBOl mHiiKH, ccyTb TaM COKH ii qepe3 

,n;e.HKHii qac, 3aKiffqHBIDH p03BHTOK, 3aCHOByIOTb HOBi KOJIOHU KOpeHeBHX 

norreJIHQh.  l(i KOJIOHiY  ,n;y)l(e  po3,n;yTHX,  Maii)l(e  KYJIHCTHX  rrorreJIHQb  y  .n;pyriii 
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rronoBMHi niTaiHoi rycTO BKpMBaIOTb KopeHeBy mMliKy KYKYPY3M :B: iHmHX 

3JiaK1B. 

BoceHM cepe 6e3KpMJIMX KopeHeBMX rrorrenmi;:& 3HOBY rro.HBJI.HIOTbC.H 

KpMnaTi, .HKi He3a6apoM rrepeniTaIOTb Ha B'.H3, e :B: Hapo IOTb JIMqMHOK, mo 

rrepernopIOIOTbC.H Ha MaJieH:&KMX 6e3KpMJIHX caMu;iB Ta caMMI.J;b. Xo6oTKH y HMX He 

po3BMHeHi, i BOHM, .HK i p03cenroBaqKM, o6xOMTbC.H 6e3 KOpMy. CaMMI.J;.H rricJI.H 

rrapyBaHH.H Bi KJiaae cBoe eMHe 3MMyroqe 5J€qKo y rpimMHKM KOpM. HaBecHi 3 

u;HX .HeqoK BMBOMTbC.H 3aCHOBHMu;i. MmKJIMBe qacTKOBe rrepe 3MMYBaHH.H, KpiM 

.HeqoK, me :B: JIMqMHOK rrorrenMu;i Ha 6araTOpiqHMX 3JiaKax. 

OcHOBHMMM  3axoaMM   6opoT:&6M   3   rrorrenMu;ero   e  3HMmeHH.H  6yp'.HHiB 

(oco6JIMBO IIMpiIO iHlliMX KOJIOCKOBMX), a TaKO)I( nymeHH.H CTepHi ipaHHH 3516JieBa 

opaHKa, mo crrp.HMOBaHi TaKO)I(  iHa 3HMmeHH.H rraanMu;i. 

Cni  TaKO)I( yHMKaTM Haca)l(yBaTM B'.H3 y rrone3axMCHMX n coBMX cMyrax, 

60 .HKpa3 Ha TMX caMMX B'.H3ax, mo poczyTb rro6JIM3Y IIOJiiB, i p03BOMTbC.H 

Hali6im,me KpMJiaTOI rrorrenMu;i,.HKa 3rooM rrepeceJI.H€TbC.H Ha KYKYPY3y. 

KanycmRHa coeKa, cep:B:o3HMH  mKi HMK  KarrycTM,  u;yKpOBMX  6yp.HKiB  i 

6araTbOXiHmMX OBoqeBMX iTeXHiqHMX poCJIMH;   y)l(e rromMpeHMH. 

Po3BMBa€TbC.H  y Box  rroKon HH.HX  Ha piK, Ha rriBHoqi YKpa HM    ae JIMme 

OHe  IIOKOJiiHH.H  Ha  piK.  MeTeJIMKH   rrepmoro  IIOKOJiiHH.H  (3  JI.HJieqoK,   mo 

rrepe3MMYBaJIM)  JiiTaIOTb  yHoqi B rpaBHi; BeHb BOHM  crroKiHHO  CMMTb  cepe 

rpaBM, noni JIMCT.HM Tomo inoqMHalOTb JiiTaTM JIMme roMHM 3   eC.HTOI Beqopa. 

BoHM MaIOTb Ha nepeHbOMY KpMn , B30B)I( :B:oro 30BHimH:&oro Kparo, )l(OBzyBaT0- 

6iny XBMJI.Hczy niHiID 3 cBiTJIMM 3Mr3aroM rrocepeMHi y BMrJI.Hi niTepM M, a 3 

nepeHbOfO KpaIO KpMJia, nocepeMHi :B:oro, CBiTJiy TeMH0-06JI.HMOBaHy 

HMpKonoi6Hy nJI.HMY H TeMHY Kpyrny nJI.HMy. Ha cnMHi y HMX € noBiHHMH qy6oK 

3 6ypyBaTO-cipMX BOJIOCKiB. .5IeqKa COBKa Bi KJiaae Ha HM)l(Hi, 6iJiblli p03BMHeHi 

JIMcrn 3 X crri H:&oro  6oKy•  .5IeqKa  Bi KJiaaIOTbC.H  rrpaBMJibHMMM  min:&HMMM 

p.HKaMM no KiJI:&Ka eC.HTKiB B OMH map, i KJiaKa B u; JIOMY Ma€ BMfJI.H 

cyu;iJibHOI MHOfOKYTHOI IIJiaCTMHKM 3 .HeqoK. 3a CBO€ )l(MTT.H caMMqKa KJiae TMC.Hqi 

3 niBTOpM .HeqoK. 3apa3 )Ke rriCJI.H Toro, .HK X Bi KJiaeHo, BOHM CBiTJIO-)l(OBTi, a 3 

p03BMTKOM 3apoKa TeMHimaIOTb iCTalOTb CMHIOBaTO-CM3MMM. 

3 .HeqoK TM)l(HiB qepe3 niBTOpa - Ba BMBOMTbCH ryceHMu;i, .sIKi cnoqaTKY 

)l(MBYTb y Kyrri :B: BMIaIOTb M'.HKym JIMCTKa, Ha .HKOMY BMBeJIMCb. ,[(ani ryceHMu;i 

rroqMHaIOTb BMrpM3aTM B JIMCTKax KpyrniHaCKpi3Hi ipKH, He 3aqirrJIIOIOqM )l(MJIOK. 

fo.HTb BOHM nepeBa)l(HO BHoqi, a Ha eHb XOBaIOTbC.H B 3eMJIIO 6iJI.H pOCJIMHM. 

TM)l(HiB 3a TPM ryceHMu;i 3aKiHqyIDTb cBi:B: po3BMTOK; 3a u;e:B: qac BOHM JIMH.HIOTb 

rr'.HTb pa3iB, MiH.HIOqM mopa3y CBO€ 3a6apBJieHH.H; 6yBalOTb BOHM Bi  CBiTJio- 

3eJieHHX o cipyBaTO-KOpMqHeBMX i 6apxaTMCTo-qopHMX, 3 BeJIMKMMM 

qoTMpMKYTHMMM  IIJI.HMaMM  Ha cnMHi Ta 3  CBiTJIO-)l(OBTOIO  JiiHi€IO  B30B)I( 6oKiB. 

roJIOBa )l(OBTa a6o 3eJieHyBaTa, 3 TeMHMM ciTqaCTMM MaJIIOHKOM. Y 

TeMH03a6apBJieHOI    ryceHi    nocepeMHi    cnMHM    CBiTJia    JilHl.H    3      BOMa 

nepepMBqacTMMM no 6oKax. 3aJI.HJibKOBY€TbC.H ryciHb y 3eMJii,He po6JI.HqM KOKOHa, 

B oKpeMiH neqepu;i Ha rnM6MHi 10 caHTMMerpiB. TM)l(HiB qepe3 Ba-rpM BMJiiTaIDTb 

MeTeJIMKM    pyroro noKoJiiHH.H.   x noniT T:pMBae  3 nonoBMHM JIMnH.H MaH)l(e    o 

KiHI.J;.H cepnH.H. ryceHMI.J;i I.J;bOfO IIOKOJiiHH.H qacTO 6yBalOTb 6iJiblli qMcJieHHi, i 
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IIIKO,ZJ;a Bi.n; HMX 6yBaE: 3HaqHo 6iJibIIIa. Po3BMBaIOTbCH BOHM, 3aJie)l(H0 Bi.n; noro.n;M, 

MiCH:QR 3 niBTOpa i ,ZJ;OBIIIe. y )l(OBTHi BOHM 3aKiHqyroTb CBiH p03BMTOK, 

nepeTBopIOIOTbCH Ha JIHJieqKM i B TaKOMY CTaHi 3MMYffiTb. JumeqKa KanycrnHoi 

COBKM qepBOttyBaTo-6ypa; iKpMJib:QR, roJIOBKa Ta CTIMHKa B TOHeHbKMX 3MOpIIIKax, 

a cepe.n;Hi qepBu;eBi KiJib:QR npM OCHOBi B KpYTIHMX KpanoqKax; Ha KiHu;i qepeBu;e 3 

,ZJ;BOMa ,ZJ;OBrMMM napOCTKaMM. 

f'yceHMU:i Ha,ZJ;3BMqaii:Ho 6ararni .n;Hi, TOMY KanycrnHa HiqHMU:H MO)l(e 

po3MHO)l(yBaTMCH Ha 6araTbOX KYJibTypax, po3BMBaE:TbCH BOHa i Ha phHMX 

6yp'HHax, rn;o pOCTJTb y noni. lliKO,ZJ;MTb BOHa TMM, rn;o o6rpH3aE: JIMCTH, Bi.n; HKOro 

iHo.n;i nMrnaIOTbCH o.n;Hi TinhKM rpy6i )l(MJIKM Ta qepeIIIKM. Ha 6ypHKY Ta iHIIIMX 

KopeHenno.n;ax ryciHh qacrn nornKO.ZJ:)l(YE: TY qacTMHY KopeHH, rn;o BMczynae 3-ni.n; 

3eMni;iHo.n;i BOHa u;inKoM 3' .n;ae Beeb ii:oro BeprnoK. Ha KanycTi ryciHb BoceHM 

npornqye xo.n;M, rn;o ii:.n;yTh .n;aJieKo BrnM6 ronoBKM. Qi xo.n;M 3aB)l(.ZJ:M 6yBaIOTb 

3a6py.n;HeHi iT .n;y)l(e BO,ZJ;HHMCTMMM eKCKpeMeHTaMM; y HMX 3aTiKa€ BO,ZJ;a, i 

TIOIIIKO,ZJ;)l(eHi ronoBKM Bi.n; Toro nerKO 3arHMBaIOTb, CTaIOqM 30BciM HenpM.n;aTHMMM 

.n;nH cno)l(MBaHHH. Bi.n; nornKO,ZJ;)l(eHHH nMcrn u;yKpoBMX 6ypHKiB 3HaqHo 

3HM)l(YE:TbCH u;yKpMCTiCTb KopeHiB, 60 ryciHb IIIKO,ZJ;MTb caMe rn.n;i, KOJIM B HMX 

yTBopIOE:TbCH u;yKop. 

,ll;o rnro )I( ryciHh 3aB.n;ae rn;e ii: nocepe.n;Hhoi IIIKO.ZJ:M, nornMproroqM cnopM 

napa3MTHHX rpM6KiB, rn;o npH3BO.n;HTb .n;o phHMX 3axBopIOBaHb pocnMH. 

,ll;nH 3HMID;eHHH JIHJieqoK Ha nociBaX U:YKPOBMX 6ypHKiB Ta iHIIIMX 

npocanHHX KYJibTYP npoBa.n;HTb ycni.n; 3a MaCOBMM 3aJIHJibKOByBaHHHM ryceHi 

neprnoro TIOKOJiiHHH po3nyrnyBaHHH Mi)l(pH,ZJ;b, a ,ZJ;JIH  3HMrn;eHHH 3MMyroqMx 

nHneqoK - rnM6oKy 3H6neBy opaHKy. 

Haii:He6e3neqHiIIIMH IIIKi.n;HMK eyKpOBMX 6ypHKiB u;e 6ypRKoeuu ooe20HocuK. 

HaJie)l(MTb .n;o po.n;MHM )l(yKiB cnoHMKiB a6o .n;oBroHOCMKiB, rn;o MaIOTb ronoBy, 

BMTHrHeHy   B   xo60TOK,   Ha   KiHu;i  HKOro   p03TallIOBaHi  pOTOBi   opraHM. 

IlOIIIKO,ZJ;)l(YffiTb 6ypHK HK )l(JKM, TaK i JIMqMHKM. )l(yKM neperpM3aIOTb CXO,ZJ;M, 

o6'i.n;aIOTb ciM'H.n;oni ii: Mono.n;i JIMCTOqKM, a JIMqMHKM )l(MBYTb Ha KopeHHX i 

BMi.n;aIOTb y HMX HMKM. IIpoTHroM poey p03BMBaE:TbCH O,ZJ;He IlOKOJiiHHH. 

IIornMpeHMH y KpMMY Ta Ha KaBKa3i, a TaKO)I( B KaJaxcrnHi; 3a Kop.n;oHoM - B 

cepe.n;Hiii: €Bponi. 

,ll;o6pe npMcrncoBaHMH .n;o yMoB KYJibTYPM 6ypHKiB rnKi.ZJ:HMK, HKMH 3a 

Me)l(aMM 6ypHKociii:HMX rocno.n;apcTB 3ycTpiqaeTbCH B He3HaqHiH KinhKOCTi. KpiM 

6ypHKiB, Mo:>l\e )l(MTM Ha JI06o.n;i ,KypaIO TaiHIIIMX pocnMHax 3 po.n;MHM no6o.n;OBMX,   

a TaKO)I( Ha rn;MpMu;i 3 6nM3bKOi po.n;MHM aMapaHTOBMX. Bi.n;noBi.n;Ho .n;o IJ;bOro 

OCHOBHa KiJibKicTb (85-90 %) ,ZJ;OBrDHOCMKa npMna.n;ae 3BMqaii:HO Ha 6ypHKOBMH 

KJIMH, a peIIITa HaiHIIIiTIOJIH, .n;e Haii:6inhIIIe no6o.n;OBMX Ta rn;MpMu;i. 

)l(yK y CBiTJIMX cipyBaTo-6ypMX MaJieHbKMX nycoqKax, 3 qopHOIO nonepeqHo 

3irHyTOIO Ha3a,ZJ; nepeB'H3KOIO nocepe.n;MHi Ha.n;KpMJib Ta 3 ,ZJ;BOMa 6inyBaTMMM 

rop6oqKaMM npM KiHu;i x. qepeBu;e B qMcJieHHHX MaJieHbKHX qopHMX KpanKax. 

Xo6oTOK cnepe.n;y 3 no.n;oB)l(HiM KineM nocepe.n;MHi Ta 3 .n;BoMa 6opo3HaMM no 

6oKax. 

3MMY€ .n;oBrOHOCMK y crn.n;ii .n;opocnoro )l(yKa, HKMH npoKM,ZJ;aE:TbCH HK 

TiJibKM, cepe.n;HH .n;o6oBa TeMnepaTypa IlOBiTp.SI .n;iH.n;e 6-7 °C Tenna. B HCHi COHHqHi 
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.[(Hi, B ro,l(HHH, KOJIH COHI.J,e .l(06pe HarpiBae 3eMJHO, rD,l(HH 3 12 ,l(O 14 noqHHaIOTb 

BHXO,l(HTH neprni )K)'KH, II.J,O 3HM)'BaJIH y BepxHix rnapax rpyHTy. l(e 6yBa€ 

HanpHKiHu,i 6epe3HH - Ha noqaTey KBiTHH. MacoBoro xapaKTepy  xi.[(  )l(yKiB 

Ha6yBa€   B  cepe.l(HHi   KBiTHH,  B  noro)l(i  COHHqHi  .[(Hi, KOJIH  cepe.l(HH   .l(06oBa 

TeMneparypa 6yBae He MeHrne 10 °C TeIIJia, a BepXHiH rnap rpyHry nporpieTbCH 

nOHa,l( 12 °C. 3 rJIH6IIIHX rnapiB )l(YKH BHXO,r(HTb ni3Hirne - y neprniH nOJIOBHHi 

TPaBHH; oco6JIHBO 36iJihIIIY€TbCH i'x BHXi.l(nicJIH TenJIHX .l(OII.J,iB. 

Xi.[( )l(yKiB .l(y)l(e 3aJie)l(HTb Bi.[( noro.l(H; npM noxono,l(aHHi  BiH 

cnoBiJibHIO€TbCH,  a  TO  if  30BCiM  npMnMHH€TbCH;  Ti  )I(  )l(YKH,  II.J,O  BHHIIIJIM  ,l(O 

XOJIO.l(i B, Jie)l(aTb TO.l(i Ha 6ypHqHII.J,aX HepyxoMO no KiJibKa .l(HiB n .l( rpy.l(oqKaMH 

3eMni,roToBi 3HOBY pyrnMTH, HK TiJihKM BMH,l(e coHu,e. AKTMBHMM )l(YK 6yBae JIMIIIe    

B Tenny  noro.l(y. 

y ni3Hi nocyIIIJIMBi BeCHM )l(YKM 3 pi3HMX rnapiB BHXO,r(HTb Maif)l(e BO,l(Hoqac 

i Haif6iJibIIIMif xi.[( i'x npHna.l(ae TO.l(i Ha .l(pyry nonoBMHY TPaBHH. 3aKiHqyeTbCH 

BMXi.l( ,l(OBroHOCMKa HK Bci rnapM rpyHTY nporpiIOTbCH noHa,l( 10 °C. 

CnoqaTKY )l(yK, nepecyBaITbCH niIIIKM; 3a .l(eHb BiH MO)l(e npoxo.l(MTM (3 

3ynMHKaMM) .l(O 50 M, a B )l(apKy noro.l(y i 3HaqHo 6iJihIIIe. KoJIM BCTaHOBJIHTbCH 

TenniCOHHqHi .[(Hi, )!{)'KM noqMHaIOTb JiiTaTM;  MaCOBOro  xapaKTepy JiiT i'x Ha6yBa€ 

TO.l(i, KOJIM TeMneparypa Ha noBepXHi rpyHTy ni.l(HiMeTbCH ,l(O 35 °C. niTa€ )l(YK 

3BHqaifHO OKpeMMMH nepeJibOTaMM, B 200-300 M; npM .l(06poMy BiTPi BiH MO)l(e 

nponeTiTM  3a  ,l(eHb 6JIM3bKO   10 KM.  I pM .l(py)l(Hiif  )l(apKiH BeCHi  nepeJibOTM 

noqMHaIOTbCH paHO if Ha6yBaIOTb MaCOBOro xapaKTepy. 

Ha noBepxHi rpyHTY )l(YKM noHBJIHIOTbCH HaBecHi 3a,l(oBro .l(O 3aciBy 

nJiaHTaI.J,iif; 3HaqHo 36iJibIIIY€TbCH i'x KiJibKiCTb n .l( qac p030pIOBaHHH n .l( nociB 

HpMHM TopiIIIHbOro 6ypHqMII.J,a, Ha HKOM)' 3MMY€ OCHOBHa i'x Maca.IIepIIIMX 

nOIIIKO,l()l(eHb )!{)'KM qacTO 3aB,l(aIOTb II.J,e ,l(O nOHBM CXO.l(iB, 3HMII.J,ylOqH i'x n ,l( 

rpy.l(oqKaMM 3eMJii. Ha:H:6iJibIIIOl IIIKO,l(H BOHM 3aB,l(aIOTb TaK y XOJIO.l(Hi BeCHM. 

Cxo.l(H, HKi TiJibKM II.J,O noHBHJIMCH Ha noBepXHi, )l(YKM o6'i'.l(aIOTb TaK, II.J,O y rpyHTi 

3aJIMIIIaIOTbCH caMi neHbKM. li3HiIIIe BOHM o6'i'.l(aIOTb ciM'H,l(OJii, qacTO  pa30M 3 

TOqKOIO pocry, a KOJIM noHBJIHIOTbCH MOJIO.l(i JIMCTOqKM, o6'i'.l(aIOTb ii'x 3 Kpai'B. 

KoJIM  6ypHKM  n .l(pocTyTh,  )l(YKM  3aJia3HTb  Ha pocJIMHM  if  BHrpM3aIOTb  oKpyrni 

.l(iJIHHKH Ha KpaHx JIMCTKiB. TaKMX noIIIKO,l()l(eHb )l(YKH 3aB.l(aIOTb npornroM ycboro 

TPaBHH iHaBiTb qepBHH. 

lllKi.l(JIHBiCTb   )l(yKa   .l(y)l(e   3aJie)l(HTb   Bi.[(   TeMneparypM.   l.l(   qac   noHBM 

CXO.l(iB O,l(MH )l(YK MO)l(e 3HMII.J,MTM 10-15 pOCJIMH 3a ,l(eHb, OT)l(e, npM He.l(py)l(HMX 

CXO,l(aX  iHaHBHOCTi ,l(OBrOHOCMKa B cepe.l(HbOMY 2-3 )!{)'KM Ha 1 KB. M nJiaHTau,ii', 

IIIKi.l(HMK MO)l(e 3HMII.J,MTM Bci 6ypHKM, HKII.J,O He opraHbyBaTM HaJie)l(HOi' 6opOTb6H 

3 HMM. 

Ilepio.l(   Bi.l(KJia,l(aHHH   HE:qOK   y   6ypHKOBOro   ,l(OBroHOCHKa   npHIIa,l(aE:   B 

ocHOBHOMY  Ha TpaBeHb  - qepBeHb. H  .l(03piBaHHH HeqoK noTPi6He .l(O.l(aTKOBe 

)l(MBJieHHH caMMU.b  i3HaqHo i'x .l(03piBaHHH noqMHaeTbCH B)l(enicJIH nepexo.l(y  Ha 

6ypHKOBi nociBM. KonM cToi'Tb xoJIO.l(Ha noro.l(a, Bi.l(KJia.l(aHHH HeqoK .l(y)l(e 

3arnryeTbCH. Bi.l(KJia.l(ae caMMU.H .l(O 200-300 HeqoK, 3BMqaifHo B caMi pH.l(KM, a npM 

ni3HbOMY Bi.l(KJia,l(aHHi - nepeBa)l(HO B Mi)l(pH.l(M, B II.J,iJIHHKM Ta B HMKM, HKi BOHa 

BMKonye    3    ,l(OnOMOrOIO    xo6oTKa.    y  cyxoMy   i nyxKoMy   rpyHTi   caMMI.J,i 
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3anrn:6mOIOTbC.SI    ,JJ;IDI   Bi,n;KJia,n;aHIDI   .SieqoK   ,n;o   BOJIOroro    rnapy.  .5.leqKa   OBaJibHOi 

<l>opMH, )l(OBTyBaT0-6iJii, 1,2-1,3 MM 3aB,n;OB)l(KH. Crn,n;i.SI .SieqKa 7-10 ,n;HiB. 

Po3BHTOK JIHqHHKH TPHBae B cepe,n;HhOMY ,n;Ba Micn i. Ha rriB,n;eHHHX ,n;o6pe 

rrporpiBaHHX CXHJiaX BiH rrpHCKOpl0€TbC.SI, a Ha Ba)l(KHX rJIHHHCTHX irri,n;30JIHCTHX 

rpyHTax, HaBIIaKH, 3aT.Siry€TbCH. JfaqHHKa ,JJ;OBroHOCHKa 3 M'HCHCTHM 3MOp:rn;eHHM 

i3imyTHM ,n;yrolO TiJIOM, 3 MaJieHbKOIO 6ypyBaTOIO roJiiBKOIO, 6e3 Hir, .n;o 15 MM 

3aB,n;OB)l(KH. i3a.n;HiH KiHeu;h 3 qoTHpHcKJia,n;KoBoJO aHaJihHOIO :w;iJIHHOIO, HaBKOJIO 

HKoi p03TaIIIOBaHo rriBrnpa .n;ecHTKa KopoTKHX :w;eTHHOK. )l{HBYTh JIHqHHKH 

rrepeBa)l(HO B opHOMY  rnapi rpyHTy, iHaii6iJihIII  x 6yBa€ Ha rnH6HHi 15-25 CM, aJie 

B rrocyIIIJIHBe JiiTO BOHM 3arnH6JIIOIOTbCH ii.n;o 0,5 MeTPa. 

JfaqHHKH IIOIIIKO)l;Tb KOpeHiu;yKpOBHX  6yp.SIKiB, BH .n;alOTb  Ha HHX .SIMKH 

i KOpeHi TOMY BKpHBaJOTbC.SI TeMHHMH BiCIIHHaMH; qacTO JIHqHHKH Bi.n;rpH3alOTb 

KiHeI.J;b KopeH.SI ii 6yp.SIKH TO,n;i BHXO,n:HTb KOp.SIKyBaTi, BKOpoqeHi, 3 6iqHHMH 

rrapoCTKaMH. loIIIKO,JJ;)l(eHi 6yp.SIKH B )KapKi ,n;Hi B'.SIHYTh, JIHCT.SI x 6Jii.n;e;iHo.n;i 

30BHiIIIH€ JIHCT.SI 30BCiM ycHxae, a BHYTPiIIIH€ (cepe.n;He)  rri,n;cHXae 3 Kpa B. 

BHacJii,n;oK rroIIIKO.IJ:)l(eHh 6ypHKiB    JIHqHHKaMH    3MeHrnyeThCH    Bara    i 

u;yKpHcTiCTh KopeHiB. Ypo)l(aii rrpH 3HaqHoMy rroIIIKO.IJ:)l(eHHiBTPaqaeThCH Ha 50 % 

i6iJibIIIe, a I.J;yKpHCTiCTb MO)l(e 3MeHIIIHTHCH rropiBIDIHO 3 HeIIOIIIKO,JJ;)l(eHHM IIOHa.n; 

15-20 %. Oco6JIHBO aeJIHKoi IIIKO.IJ:H 3aB,n;aJOTh JIHqHHKH B rrocyrnJIHBe JiiTO, KOJIH 

,n;y)l(e IIOIIIKO,JJ;)l(eHi HHMH KOpeHi rHHYTb irrociB 3HaqHo 3pi.n;€TbCH. 

3aKittqHBIIIH p03BHTOK, JIHlJHHKa 3aJIHJibKOBY€TbC.SI. JbmeqKa )l;OBrOHOCHKa 

)l(OBT0-6iJia, .n;o 15 MM 3aB,n;OB)l(KH, 3 rrpHTHCHeHHMH .n;o TiJia KiHu;iBKaMH. Crn.n;i.SI 

JI.SIJieqKH TPHBae 2-3 TH)l(Hi. )l{yKH JIHIIIalOTbC.SI  Ha 3HMY B THX caMHX rreqepKax, B 

.SIKHX BHBeJIHC.SI. JlHrne B .n;y)l(e TeIIJIY ociHh lfaCTHHa )l(yKiB rri.n; qac  KOIIaHIDI 

6yp.SIKiB 3aJIHIIIa€ CBOi rreqepKH ii BHXO,n:HTb Ha IIOBepXHIO, aJie .SIK TiJihKH 

rroqHYTbCH XOJIO)l;H u;i     KH 3HOBY XOBalOTbCH B 3eMJIIO. 

Mopo30CTiHKi caMe JIHIIIe )l(YKH, a JIHlfHHKH i IDIJieqKH, :w;o Bi,n;cTaJIH B 

p03BHTKy, yci rHHYTb, KOJIH IIOlfHYTbC.SI BOCeHH .n;o:w;i, Bi.n; IIOIIIHpeHH.SI cepe.n; HHX 

XBOpo6 rpH6KOBoro (MIOCKap,n;HHa) a6o 6aKTepiaJihHOro (rHHJieu;h)  IIOXO,JJ;)l(eHIDI 

Ta Bi.n; Mopo3y. lIHM cyxirna iTeIIJiillla ociHh, THM MeHIIIe x mHe Bi.n; I.J;HX XBOpo6, 

(:w;o Haii6iJibIIIe p03BHBalOTbCH rrpH rri,n;BHIIJ;eHHi BOJiorocTi rpyHTy) ii 6iJibIIIe 

JIHqHHOK BCTHra€ 3aKiHlfHTH CBiH p03BHTOK. 

,[(JI.SI  6opOTb6H  3   6ypHKOBHM  )l;OBroHOCHKOM  .n;y)l(e  BeJIHKe  3HaqeHIDI  Mae 

CHCTeMa arpoTeXHiqHHX 3axo.n;iB, crrp.SIMOBaHHX Ha rri,n;BHIIJ;eHIDI CTiHKOCTi rrociBy 

.n;o IIOilIKO)l;)l(eHh, i3aco6iB BHHH:rn;yBaJibHOro rrop.SI,n;Ky. 

IUo6 3a6e3rreqHTH piBHi, ,n;py)l(Hi i IIIBH,n;KopocJii cxo.n;H 3acrncoByeThCH 

KOMIIJieKC arpoTeXHiqHHX 3axo.n;iB :w;e rri.n; qac rri.n;roTOBKH IIOIDI rri.n: 6yp.SIKH - 

CBoeqacHe Jiy:rn;eHIDI ipaHHH rJIH6oKa 3.SI6JieBa opaHKa, BHeceHIDI BOCeHH IIOBHOro 

.n;o6pHBa, CH r03aTpHMaHIDI, paHH€ BeCIDIHe 6opoeyBaHH.SI i IIIJieii<l>yBaHH.SI, 

crnpaHHHii  rrepe.n;rrociBHHii  o6po6irnK  rpyHzy.  CiJOTh   B   orrTHMaJihHi  CTPOKH 

.SipOBH30BaHHM a6o )I( 3aMoqeHHM HaciHHHM, 3 .n;o6pol0 eHeprieJO rrpopOCTaHHH i3 

BHeceHIDIM y p.SI,n;KH MiHepaJibHHX .n;o6pHB. CiHTH cJii,n; y CTHCJii CTPOKH, :w;o6 

3arro6iITH KOHI.J;eHTPau;ii )l(yKiB Ha .n;iJIHHKax, .SIKi paHiIIIe 3a3eJieH JIH. 

Ilo KpaHX IIOJI.SI ii oco6JIHBO 3 6oKy crnporo 6yp.SiqH:w;a CJii.n; 36iJihrnyBaTH 

HOpMH BHCiBy. 
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Yei HaeTy11Hi po6oTM Ta .n;orm1.n; 3a miaHTau:iem (mapyBaHHH, 6yKeryBaHHH, 

11popHBaHHH, 6opOTb6a 3 6yp'HHaMH) Tpe6a 11pOBO,[(MTM eBoeqaeHO, r:u;o6 

3a6e311eqMTM IIIBM,[(KMH pieT  exo,n;iB. CMeTeMaTMqHe 3HMr:u;yBaHHH 6yp'HHiB 

110TPi6Ho 11p0Bo,n;MTM Ha Bcix 11onHx, .n;e TiJihKM BOHM 3yeTPiqamT1>eH. Oeo6JIMBY 

yBary eni.n; 3BepHyTM Ha 03MMHH KJIMH, .n;e 110BMMOKaJia a6o BMMep3Jia 03MMMHa i 

.n;e 11oeMJieHO p03MHO)l(yIDTbeH 6yp'HHM, 11i.n; HKi )l(YKM Bi,n;KJia,[(aIOTb HeqKa. 

3  arpoTeXHiqHMX  3axo,n;iB  BeJIMKoro   3HaqeHHH  Ha6yBae  11i,n;)l(MBJIIOBaHHH 

11naHTaU:iH   ,n;JIH    11pHeKopeHHH   poezy   6ypHKiB   i IIIBM,n;Kol   11011paBKM x  Bi,n; 

110IIIKO,[()l(eHb, a TaKO)I( .n;o,n;aTKOBi p0311ymyBaHHH ,[(JIH 36epe)l(eHHH BOJIOm 

rpyHzy. Il,n;)l(MBJieHHH 3aeTOeOByIDTb  i 11hHime Ha ,n;iJIHHKax,  HKi ,n;y)l(qe 

110IIIKO,[()l(eHO 

JIMqMHKaMM ,[(OBroHOCMKa, ,[(JUI 3MeHIIIeHHH IIIKO,[(M Bi.n; HMX. 

JlucmKoea 3.naKoea none.nUZ/Jl BO,n;MTbeH Ha KaBKa3i, B Cepe,n;HiH A3il Ta Ha 

)J;aneKoMy   Cxo.n;i.   Hane)l(MTb  .n;o  He  MirpymqMx  11011eJIMU:b   i Bee  eBoe  )l(MTTH 

11poBo,n;MTb  BMKJIIDqHo Ha 3JiaKax, .n;e )l(MBe Bi,n;KpHTO Ha JIMCTKax.  BoHa yTBopme 

Ha  HMX  BenMKi  rycTi KOJIOH Ih e11 ,n;HbOro  6oKy  JIMCTKOBOI  11JiaeTMHKM.  5.leHo- 

3eJieHa  3  eMyrnHBMMM  KiHqMKaMM  eoKOBMX  TPY6oqoK,  HKi  MaH)l(e  B,n;Boe  6in1>mi 

xBoeTMKa.  ByeMKM .n;opiBHIOIDTb 11onoBMHi Tina. Bi.n;   HIIIMX 11011enMQb, r:u;o )l(MBYTb 

Ha JIMeTKax  3JiaKiB,  Bi,n;phHHE:TbeH  r:u;e  li TMM,  r:u;o  y  KpHnaTMX  TPern )l(MJIKa  Ha 

11epe,n;H X KpHnax Ha KiHU:i 110,[(BOIOE:TbeH, To,n;i HK yiHIIIMX JIMeTKOBMX 11011eJIMU:b 

110,n;iJIHeTbeH  HaTPOE:. 

IHo.n;i ,n;y)l(e 11omKo,n;e HqMiHb, oBee, 11meHMU:ID, )l(MTO, a TaKO)I( 11poeo li 

KyKypy,n;3y, 3  KOpMOBMX  TpaB p03MHO)l(YE:TbCH  Ha eopro, cy,n;aHu:i, TMMo<i>ilBu:i, 

eTOKOJioci;  3  ,[(MKMX  3JiaKiB - qaeTime 3YCTPiqaeTbeH  Ha BiBCIDry Ta MMIIIIBX. 

3naKOBa 11011eJIMQH cce JIMern, Bi,n; qoro BOHO )l(OBKHe, pOCJIMHM BMeHa)l(yIDTbeH i 

qaeTO 30BCiM rMHYTb. l(e 11pH3BO,[(MTb .n;o 3HM)l(eHHH BpO)l(aIO 3epHa Ta 11oripmeHHH 

lioro HKOCTi. 

5.[eqKa, Bi,n;KJia,n;eHi eaMMqKaMM BOeeHM Ha 03MMMHy, 3MMyIDTb, HK i y 

6iJibIIIOeTi BM,n;iB 11011eJIMQb. 3 HMX Ha11poBeCHi 11 .n; qae 11ociBy HpHHM 

Hapo.n;)l(yIDTbeH JIMqMHKM, HKi TM)l(HiB 3a TPM eTaIOTb .n;opoeJIMMM 6e3KpMllMMM 

3aeHOBHMQHMM. 3aeHOBHMU:i HapO,ZI;)l(yIDTb HOBMX JIMqMHOK, HKi p03BMBaIOTbCH y 

KpHnaTMX po3ceJIIDBaqoK, r:u;o 3ro,n;oM p03niTaIDTbeH 110 110JIHx li 3aCHOByIDTh HOBi 

KOJIOHil HK Ha 03MMMX, TaK iHa HpHX xni6ax. 

I1011eJIMU:H u:ine n To po3MHO)l(yeTbeH 11apTeHoreHeTMqHo. BeeI11oron B'H 

eKJia,n;aeTbCH BMKJIIQqHo 3 caMMqoK, r:u;o 6e3 3a11n ,n;HeHHH HapO,ZI;)l(yIDTb )l(MBMX 

JIMqMHOK; u:i JIMqMHKM IIIBM,[(KO eTalOTh .n;opOCJIMMM (yniTKy TM)l(HiB 3a 11 BTOpa, a 

TO H MeHIIIe) i B CBOID  qepry  11oqMHalOTh p03MHOBaTMCh;  BHaen ,n;oK  QbOro 

KiJihKiCTb 11011eJIMU:h Ha 110JIHX MO)l(e 3HaqHo 36iJihllIMTMeb y ,[(y)l(e KOpOTKMH qae. 

Hali6inhme ii 6yBae  Ha  11oqaTKY  KonociHHH xni6iB. 5.lK  TiJihKM  )I(  xni6a 

11oqHyT1> .n;oeTMraTM, yMoBM .n;nH .n;an1>moro po3MHO)l(eHHH 11011eJIMU:i  ripmaIDTb 

(KpiM 11 .n;cMXaHHH caMMX poeJIMH, r:u;o .n;oeTMraIDTh, Hec11pHHTJIMBO Bl1JIMBae r:u;e li 

e11eKa); 11011eJIMQH 11oqMHae 3HMKaTM li 3aJIMmaeTbCH TiJihKM Ha 11a.n;anMu;i. lHo.n;i 

6araTO 11011eJIMU:i 3HM:r:u;yIDTb 11apa3HTHi Ta XM)l(i KOMaXM. 

5.lK TiJibKM 3iH,n;e 03MMMHa, 11011eJIMQH 11epenirne Ha eBi)l(i exo,n;M H 11oqMHae 

3HOB iHTeHeMBHO po3MHO)l(yBaTMeb. TaK 11poTHroM niTa po3BMBaeTbeH .n;o 15 
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H: Kp1rnaTHMH caMWJMH.Iicm1 rrapysaHIDI caMHqKH si,z:vma,n;aIOTh Ha 03HMHHY Ta 

rra,n;aJIHU:IO H€qKa, mo 3HMYIOTh (10-12 IIIT. Kmrna). .5£eqKa crroqaTKY 3eneHyBaTo­ 

)1(0BTi,He3a6apoM )Ke CTaIOTh 30BciM qopHHMH. 

HaH:Ba)l(nHBiIIIHM 3axo,n;oM 6opoTI>6H 3 rrorrenHu:eio e 3aop10saHHH rra,n;anHu:i 

3epHOBHX xni6iB. 0,n;HHM i3 3arro6i)l(HHX 3axo,n;iB rrpH 3HaqHiH He6e3rreu:i € 

rrpose,n;eHHH rrocisy 03HMHHH B 6inI>III rri3Hi CTPOKH Ta HpHHH B 6inI>III paHHi 

(3MiHy U:HX cTpoKiB TPe6a rroro,n;HTH 3 Micu:eBHMH HayKoBo-.n;ocni,n;HHMH 

ycrnHoBaMH). CTiHKiCTh rrocisis rrpoTH rroIIIKO,n;)l(eHHH rrorrenHu:eio 36inI>IIIY€ThCH 

rrpH rrocisi paHHix copTiB Ta BHeceHHi .n;o6pHB. 

Jfi-1Mim1a none!lUtJll so,n;HTI>CH Ha YKpa1Hi, B KpHMy, Ha KaBKa3i Ta B 

Cepe,n;Hili A3i1. Hane)l(HTh .n;o He MirpyioqHx rrorrenHU:h. )l(oszysaT0-3eneHa, 3 

MaJieHbKHM IIaJihU:erro.n;i6HHM BHpOCTOM rrocepe,n;HHi rrepe,n;OCTaHHbOro qneHHKa 

Tina 3Bepxy, 3 MaJieHhKHMH COKOBHMH Tpy6oqKaMH H rropiBIDIHO ,[(OBrHM 

xsocTHKOM. BycHKH .n;opiBHIOIOTh TPeTHHi Tina. )l(Hse TaKO)I( BHKJIIOqHo Ha 

3naKax, 3 HKHX HaliqacTiIIIe IIOIIIK0,[()l(Y€ HqMiHh Ta IIIIIeHHU:IO; iHo.n;i 6ysae H Ha 

)l(HTi Ta  sisci. 3oBHi  Ha nHCTKax iT MaH)l(e  HiKonH He 6ysae,  H: see ri )l(HTTH 

rrpoxo,n;HTh y 3ropHYTHX y TPY6oqKy sepxHix nHCTKax xni6is.IloIIIKO,[()l(eHe HeIO 

none rri.n; qac KonociHHH Ha6ysae ,[(OCHTh xapaKTepHoro BHrnH.n;y: KOnOCCH He 

BHKH,n;aeTbCH a6o TinhKH HarronoBHHY BHXO,[(HTh 3 nHCTKa i ,[(y)l(e BHrHHa€ThCH 

rrocepe,n;HHi..5£qMiHHa rrorrenHU:H - O,[(Ha 3 Hali6inhIIIIIIKi,n;nHBHX rrorrenHU:h. 

HarrpoBecHi 3 HeqoK, mo 6ynH Bi,n;KJia,n;eHi Ha 03HMHHi, BHBO,[(HThCH 

caMHqKH-3aCHOBHHU:i. BoHH rrepena3HTh Ha sepIIIKOBi nHCTKH, snaIIITOByIOThCH 3 

1x sepxHI>oro 6oKy i TYT qepe3 ,n;eHKHH qac, 3aKiHqHBIIIH csiH po3BHTOK, 

rroqHHaIOTh  Hapo,n;BaTH  nHqHHOK.  IlnacTHHKa  nHCTKa  rri.n;  BIInHBOM  ccaHIDI 

rrorrenHU:h BTpaqae 3 BepXHhOro 6oKY Typrop, iT Kpa1 BHIIHHaIOThCH, i nHCTOK 

cKpyqyeTI>CH B3,n;OB)I( y TPY6Ky. 

Y TaKHX Tpy6Kax i rrpoxo.n;HTh yce )l(HTTH u:1e1 rrorrenHu:i. BoHa 30BciM 

He3,n;aTHa )l(HTH Ha BinhHOMY IIOBiTPi; rrpo u:e CBi,n;qHTh caMa 6y,n;oBa iT ,[(OBraCToro 

Tina Ha cna6eHbKHX Hi)l(Kax, 3 KOpOTeHhKHMH BYCHKaMH, II036asneHoro COKOBHX 

TPY6oqoK, HKi y rrorrenHU:h Bi,n;irpaIOTh ponh opraHiB aKTHBHoro 3axHcTy Bi,n; 

Harra.n;y XH)l(HX Ta rrapa3HTHHX KOMax. EinyBaTa BOCKOBa IIOBOnoKa, mo rycTo 

BKpHBae ri Tino, Te)I( rrpH3HaqeHa 3axHmaTH rrorrenHU:IO Bi,n; 3MoqyBaHHH pi,n;KHMH 

eKcKpeMeHTaMH. KonH TaKHH 3ropHyTHH nHCTOK p03ropHyTH, TO cepe.n; CKHHYTHX 

IIIKipoK, BOCKOBOro rropoxy iKparrenh eKCKpeMeHTiB, mo He 3MOqyIOTh aHi nHCTKa, 

aHi caMHX rrorrenHU:h, MO)l(Ha rro6aqHTH u:iny KonoHiIO rrorrenHU:h pi3Horo siKy. 

YniTKy rrorrenHU:H Bech qac po3MHO€ThCH rrapTeHoreHeTHqHo, 

HapO,[()l(yIOqH )l(HBHX nHqHHOK, HKi 3ro,n;OM CTaIOTh 6e3KpHnHMH qlf KpHnaTHMH 

caMHqKaMH. y KiHu:i TPaBIDI, 3 BHCTHraHIDIM 03HMHHH, HK TinhKH ri nHcrn CTaHe 

rpy6iIIIHM, rrorrenHWI rrepenirne Ha HqMiHh i Hpy IIIIIeHHU:IO, 3aCHOBY€ TaM HOBi 

KonoHil Ta rrpo,n;oB€ TaK caMO CKpyqysaTH nHCTH; Konoc, HK y)l(e 3a3HaqaJIOCh, 

3aCTPH€ i He MO)l(e Bech BHHTH, 60 H:oro OCTi MiU:HO 3aTHCKyIOThCH y BepxHiH 

qaCTHHi CKpyqeHOro nHCTKa, mo CKOpO BCHXa€. 

Cme6!loeuu KYKYPY03JlHUU Meme!lUK - Ha:H:6inI>III He6e3rreqHHH IIIKi,n;HHK 

KYKypy,n;3H, rrpoca, a TaKO)I( XMenio, copro H: 6araTI>oxiHIIIHX pocnHH; si,n;oMo He 

MeHIIIe rriBCOTHi pi3HHX KYnI>TYPHHX pocnHH i6inI>IIIe COTHi ,[(HKHX, HKi BiH TaK qH 
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iHaKrne nornKo,n;>1<ye. Hane:>KMTb ,ZJ;O po,D;MHM BOrHiBoK. B 3axi,ZJ;HMX o6nacrnx 

YKpa HM Haii6ini,rne TepnmITb Bi.ZJ; HI>oro XMini,, a B CTerry Ta JiicocTeny - 

KYKYPY.ZJ;3a inpoco. Ha piK ,ZJ;ae O,ZJ;He noKoniHHSI. 

MeTenMKM no1IMHa:EOTb nirnTM 3 cepe,D;MHM q:epBH.SI. XapaKTepHo x o3HaKoEO  

e ,ZJ;Bi TeMHi 3Mr3arono.ZJ;i6HiniHiiBnonepeK nepe,D;Hix KpMn, TeMHHX 3 KpaEO. CaM:ui 

3Ha1IHO TeMHirni, Hi:>K caMM:Ui i MeHrni 3a HMX. fliTaEOTb YH01Ii; y,ZJ;eHb cnoKiiiHo 

CM,ZJ;SITb y rymipocnMH, 3 HM:>KHbOro 60KY nMCTKiB, CKJiaBIIIM CBOi KpMnb:UH TaK, mo 

BOHM, Haqe ,ZJ;a:x, BKpMBa:EOTb x Tino. KonM x nozyp6yBaTM, BOHM 3HiMalOTbCH i 

qepe3 HKHX-He6y.ZJ;I> TPM - n'HTb MeTPiB 3HOBY 3HMKalOTb y TPaBi. 

y nepIIIi)I( ,ZJ;Hi nicJIH BMnbOTY MeTenMKiB Bi.ZJ;6yBa€TbCH ,l.1;03piBaHH.SI H€1IOK. 

):(JIH UbOro noTPi6Ha ,ZJ;OCMTb BMCOKa BOnoricTb noBiTPH iMO:>KnMBiCTb nMTM pocy 

a6o ,ZJ;OIUOBY Bo,ZJ;y; TOMY  MeTenMKM ii nepe6yBa10Tb y rymi pocnMH Taix 

npM3eMHHX qacTMH. B3arani Haii6ini,rna rnKo,ZJ;a Bi.ZJ; cTe6noBoro MeTenMKa 

cnocTepiraE:TbCH no ,ZJ;OnMHa:x pi1IOK Ta no iHIIIMX 3HM:>KeHMX, 6inbll1 BOrKMX 

,ZJ;inHHKax i B pOKM 3 ni,ZJ;BMIUeHOIO KinI>KiCTIO ona,ZJ;iB y BerernuiiiHMii qac, npM 

,ZJ;OCMTb BMCOKiiiTeMnepazypi  noBiTPH. 

y cepe,D;HbOMY caMM1IKH Bi,ZJ;KJia,ZJ;alOTb no 250-350 H€1IOK KO:>KHa, ane 

3aJie:>KHO Bi,ZJ; BOrKOCTi noBiTpH, npM cnpHHTnMBMX YMOBax, KinI>KiCTb H€1IOK MO:>Ke 

CHraTM ii noHa,ZJ; TMCHqy. Bi,ZJ;Kna,ZJ;alOTbCH BOHM IUMTKOM 3aB6inbIIIKM MiniMeTPiB 30 

,ZJ;Ba, B HKOMY H€1IKa qepenM:ueno,ZJ;i6Hi, T06TO HaJIHralOTb O,ZJ;He Ha O,ZJ;HO. y 

KO:>KHOMy IUMTKY 6yBa€ 3BM1IaiiHO 3 ,ZJ;eCHTOK a6o niBTopa H€1IOK, 3ninneHHX B O,ZJ;MH 

rnap. 

.5l€1IKa 6ineHbKi, HaniBnp03opi, nneCKOBaTO-OBaJibHOi cpopMM, 6nM3bKO 0,8 

MM 3aB,ZJ;OB:>KKH. Bi.ZJ;KJia,ZJ;alOTb  x caMM1IKM Ha HM:>KHiii 6iK nMCTKiB nepeBa:>KHO 

cepe,D;HbOro Hpycy ii o6Mpal0Tb ,ZJ;JIH UbOro Haii6inbIII p03BMHeHi pocnMHM, a 3 

6yp'HHiB - Haii6inbll1 BenMKO-CTe6noBi , HK OT 1IOpHo6Mnb, IUMPMUH, rpeqeqKa, 

KYPH1Ie npoco. Haii6inhIII Bi,ZJ;KJia,ZJ;aE:TbCH H€1IOK y neprnMii - .ZJ;pyrnii TM:>K,ZJ;eHb 

nicJIH BMnbozy MeTenMKiB, a B3arani Bi.ZJ;KJia,ZJ;aHH.SI x .ZJ;y:>Ke po3THry€TbCH. Ha 5-6-ii 

,ZJ;eHb 3 H€1IOK BMBO,ZJ;MTbCH  MaJieHbKa, MiniMeTpa 3 niBTOpa 3aB,ZJ;OB:>KKM,  ,ZJ;y:>Ke 

pyxnMBa ryciHb, HKa Bi,D;pa3y )I( XOBa€TbCH Bi,ZJ; COHH1IHOro npoMeH.SI B na3yxax 

nMCTKiB a6o BonoTi,,ZJ;e e ,ZJ;nH Hei 6inbrne Bonorn. TyT ryciHb i:>KMBe neprnMii q:ac 

(TM:>KHiB 3 niBTOpa), ro,ZJ;yID1IMCb M'HKyrneM nMCTKa, a nicnH ,D;pyroro nMHHHHH Bee  

iT :>KMTTH Bi.ZJ;6yBa€TbCH B:>Ke BCepe,D;MHi pocnMH, ,ZJ;e BOHa BMrpH3a€ XO,ZJ;M. CBoi XO,ZJ;M 

ryciHb 3aB:>K,ZJ;M po6MTb yropy, a TOMY qepBOT01IMHa ii BMCMnaE:TbCH Ha30BHi Ta 

CKYnqyeTbCH B na3yxax nMcrn a6o Ha 3eMni6iJIH pocnMHM. 

ryciHb CTe6noBoro MeTenMKa cipyBaTO-:>KOBTa, iHo,ZJ;i 3 PM:>KYBaTMM 

Bi.ZJ;TiHKOM; Mae MaCHMii 6nMCK iTeMHY CMY:>KKY Ha cnMHi, Ha KO:>KHOMY qneHMKY 

Tina B Hei no KinbKa qopHMX Kpano1IOK h CBiTJIMM o6BO,ZJ;OM; ,D;Opocna 6yBa€ 

3aB,ZJ;OB:>KKH ,ZJ;O 25 MM. 3a HKHii-He6y.ZJ;b MiCH:Ub npM cnpHHTJIMBiii TeMnepazypi, 

3nMH.SIBIIIM 1IOTMPM pa3M, ryciHb 3aKiH1IY€ CBiii p03BMTOK in01IMHa€ rozyBaTMCb ,ZJ;O 

3MMiBni. 

BoHa honioe ce6e B xo,ZJ;i 3 o6ox KiH:UiB npo6KaMM 3 q:epBOT01IMHM ii 

He,D;orpmKiB i Bna,ZJ;ae ,ZJ;o BeCHM y «.ZJ;ianay3y» T06TO cnJIH1IKY. HaBecHi,He 

noHOBnlOI01IM :>KMBneHHH, ryciH.b nepeTBOpl0€TbCH B TOMY )I( caMOMY CTe6ni Ha 
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mmeqKy. y BOJIOri poKH 3a.JUIJI.bKOByBaHIDI Mae ,n;py)l(HJ H xapaKTep, a KOJIH 

HaBeCHi 6yBae MaJIO ,n;omiB, p03rnryeT.bC.SI a)I( ,n;o IIOJIOBHHH JIHIIIDI. 

JImeqKa 6iJI.SI  20 MM 3aB,ZJ;OB)l(KH,  3  BHT.HrHYTHM  KiHqHKOM qepeBI.VI  i 3 

qoTHpMa MaJieH.bKHMH raqeqKaMH Ha H.bOMy, Jie)l(HT.b y JierKOMY naByTHHHOMY 

KOKOHi. Crn,n;i.SI JI.SIJieqKH TPHBae B cepe,n;H.bOMY ,n;Ba TH)l(H , a B nocyxy MO)l(e 

3ancryBaTHC.b iHa B,ZJ;BOe 6iJI.billHH qac. 

Ha niB,n;Hi  YKpaYHH  6yBae,  mo  HeBeJIHKa  KiJI.bKiCT.b  ryceHi  Hali:6iJI.hm 

paHH.bOro  BHBO.ZJ;y  BCTHrae npH CIIpH.SITJIHBHX YMOBaX  3aKiHqHTH CBiH p03BHTOK 

iHo,n;i B Kimi;i JIHIIH.SI, 3aJI.SIJI.bKOByeT.bC.SI Ha noqaTey cepIIH.SI Ti ,n;ae MeTeJIHKiB, .SIKi 

HaBiT.b  Bi,n;KJia,n;aIOT.b  .HeqKa,  aJie  Yx  IIOTOMCTBO  He  BCTHrae  3aKiHqHTH   CBiH 

p03BHTOK  imHe n ,n; qac 3HMiBJii. 

lllKo,n;a  Bi,n;  CTe6JIOBOro   MeTeJIHKa  IIOJI.Hrae  B  TOMY,  mo, nporpma10qH XO,ZJ;H           

B CTe6Jiax, ryciH.b nopymye  HOpMaJI.bHe  )l(HBJieHH.SI  poCJIHHH,  a  IIOillKO,ZJ;)l(eHIDI 

caMHX pocJIHH cnpHqHIDieT.bC.SI ,n;o Yx JiaMKOCTi; I.J;e npH3BO,ZJ;HT.b ,n;o 3MeHmeHIDI 

BpO)l(aIO i 36iJI.bmye BTpaTH n ,n; qac 36HpaHIDI Ta  IIpH 36epiraHHi.  lomKO,ZJ;)l(eHi 

BOJIOTi  BCHXaIOT.b  a6o  o6JiaMyIOT.bC.SI   i ,n;aIOT.b  3MeHmeHHH Ta  ripmoY  HKOCTi 

BpO)l(aH. y KOHOIIeJI.b, HanpHKJia,n;, npH 3apa)l(eHHi nicJI.SI noqaTKY HaJIHBY 3epHa, 

HaciHH.SI BTPaqae Ha Ba3i, BMicTi )l(Hpy, BHXO.ZJ;y OJiiY, CXO)l(OCTi, a npH paHH.bOMY 

nomKO,ZJ;)l(eHHi Bpo)l(aH mHe HaBiT.b I.J;iJIKOM. TaKO)I( y npoca: npH paHH.bOMY 

IIOillKO,ZJ;)l(eHHi BOJIOTi 30BciM 3aCHXaIOT.b, a .HK HaCiHIDI noqHe HaJIHBaTHC.b - 

nomKO,ZJ;)l(eHH.SI cnpHqHH.SIIOT.bCH ,n;o He,n;o6opy 3epHa M: noripmeHIDI M:oro .SIKOCTi. Y 
KyKypy,n;3H, KOJIH nomKO,ZJ;)l(eHi KaqaHH He o6JiaMyIOT.bC.SI, 3epHo TaKO)I( MO)l(e 

He,n;op03BHBaTHC.SI i 6yBae mynJIHM, a npH o6rpmaHHi ryciHHIO caMHX 3epHHH y 

KaqaHaX 36iJI.bmyeT.bC.SI me H BTpaTH IIpH 36epiraHHi B KOmax qepe3 IIOIDHpeHIDI 

rHHJIH3HH    (<l>y3apio3y). 

IlomKO.ZJ;)l(eHH.SI  cTe6eJI  cnpHqHIDieT.bC.SI  ,n;o  Yx  nepeJiaMYBaHIDI, i qepe3  Te 

IIOJie Ha6yBae TaKOro BHrJI.SI,ZJ;y, Haqe6TO IIO H.bOMY npoli:IDJia qepe,n;a; I.J;e 36iJI.bmye 

BTPaTH npH 36HpaHHi, 60 3JiaMaHi cTe6Jia 3,n;e6iJI.hmoro 3aJIHIDaIOT.bC.SI B noJii. 

IIomKo,n;)l(eHH.SI BOJioTi 6yBae nepeBa)l(HO B 6iJI.hm BOrKi poKH, a TaKO)I( Ha 

nociBax y HH3HHHHX MicI.VIX, ,n;e 6araTO BOJIOrH. locymJIHBHM )Ke JiiTOM HaBIIaKH 

36iJI.bmyeT.bC.SI IIOillKO,ZJ;)l(eHIDI CTe6JIHH. 

,l(opocJia ryciH.b ,n;y)l(e pyxJIHBa i qacTO nepeJia3HT.b 3 o,n;Horo cTe6Jia Ha 

,n;pyre, nporpma10qH BeJIHKi, ,n;o6pe IIOMiTHi OTBOpH, 3 .SIKHX CHIIJieT.bC.SI 

qepBOToqHHa. 

OcHOBHHM 3axo,n;oM e cBoeqacHe M: peTeJI.hHe 3HHmeHIDI Bcix n cJI.SI)l(HHBHHX 

pemTOK, y .SIKHX MO)l(e 3HMyBaTH ryciH.b MeTeJIHKa (neH.bKiB, o6ropTOK 3 KaqaHiB, 

cTepHi, cTe6eJI XMeJIIO Tomo). BHBOJioqHBIDH 6opoHaMH, Yx 36HpaIOT.b KiHHHMH 

rpa6JI.SIMH B KYIIH iCIIaJIIOIOT.b, a IIOJie n CJIH Toro rJIH60KO opIOT.b Ha 3.SI6 IIJiyroM 3 

nepe,n;IIJIY)l(HHKOM. 

IloqHHaIOT.b  TaKe  npH6HpaHHH pemToK  3  KYJI.bTYP  6iJI.hm  paHH x  cTpoKiB 

nociBy Ta paHHix copTiB. TaKO)I( cTapaHHO 3HHIUyIOT.b BoceHH i6a,n;HJIJI.SI KapTOIIJii, 

CTe6Jia XMeJIIO, BeJIHKOCTe6JIOBi 6yp'.SIHH, ,n;e Te)I( 3HMye ryciH.b. 

I pH 36HpaHHi TPe6a .SIKOMora HH)l(qe n ,n;pi3yBaTH cTe6JIHHH, mo6 

3MeHmHTH KiJI.bKiCT.b ryceHi, mo 3HMyBaTHMe B neH.bKax. HanpoBecHio6oB 'H3KOBO 

cJii,n;  3HHmHTH HeBHKOpHCTaHi  B rocno,n;apcTBi cTe6Jia KYKYPY.ZJ;3H  Ta copro, 
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3i6paHi 3 ,n;y)l<e 3apa)l(emrx ryciHHIO IIOJiiB; yci .n;pi6Hi IIOKH,ll;bKH ii 6yp'HHH 

HaBKOJIO Micwi i'x 3HaXO,ll;)l(eHHH rpe6a peTeJibHO 3i6paTH Ta CIIaJIHTH. 

PaHo HaBecHi Tpe6a TaKO)I( 3HHIIJ;HTH cTe6Jia KyKypy,n;3H, HKY 

BHKOpHCTOBYBaJIH ,ll;JIH 3arpHMaHHH CHiry Ha IIOJIHX. lpocHtty COJIOMy, B HKiH Te)!( 

3HMye ryciHb, CJii,n; 3ro.n;yBaTH xy.n;o6i :ru;e .n;o noqaTKY JlbOTY MeTeJIHKiB. 

H 3MemneHHH IIIKO,n;H Bi,n; ryceHi 3aciB KYKYPY,ll;3H npoBa.n;HTb y KopoTKi, 

CTHCJii C'fPOKH. 36HpaHHH BpO)l(aJO Ha IIOIIIKO,ll;)l(eHHX IIOJIHX Te)!( IIOBHHHO 

npoBa,n;HTHCb paHiIIIe i B CTHCJii C'fPOKH. BH6paHy IIJIOCKiHb rpe6a Bi,n;pa3y )I( 

BHB03HTH ,ll;JIH TOro :ru;o6 ryciHb 3 ni,n;cHXaHHHM IIJIOCKOHi He nepeJihJiai3 CHOII B y 

MaTipKy. I.Qo6 3ano6iITH ncyBaHHIO ryciHHIO KaqaHiB KyKypy,n;3H, rpe6a 

npoBa,n;HTH BH6ipKoBe 36HpaHHH i'x Bi,n;pa3y )I( nicJIH .n;ocTHraHHH. KaqaHH 3 

BHi',n;eHHMH    ryciHHIO    3epHHHaMH    noraHO     36epiraJOTbCH, i'x rpe6a 

BHKOpHCTOByBaTH B nepIIIy qepry. 

Eopout11R11uu KlliU/ Haii6iJihIII He6e3neqHHii IIIKi,n;HHK 3 naByKono.n;i6HHX. 

Ilcye 6opOIIIHO, 3epHO, pi3Hi KpynH, BHCiBKH,  MaKyxy,  phey  cyIIIHIO, TIOTIOH, 

XMiJib, IIOJIOBy, KOM6iKOpMH Taimninpo.n;yKTH pOCJIHHHOro iHaBiTb TBapHHHOro 

IIOXO,ll;)l(eHHH. Po3MHO)l(YE'.TbCH B 3epHOBOMY Ta 6opoIIIHHHOMY nopoci, B CMiTTi 

noni.n; ni,n;JIOroIO KOMOp, 3a IIJiiHTycaMH, B KJIOqlfi, HKHM  3aKOHOIIalfYJOTb :ru;iJIHHH,    

Ha 6py.n;HHX JiaHTyxaX TOIIJ;O. 3ycrpi1IaE:TbCH TaKO)I( Ha XJii6i, rzyKepKax, lfai', CHpi, 

KOB6acHHX BHpo6ax. B IIOJii iioro 3HaXO,ll;HJIH B CKHpTaX XJii6a, B CTOraX ciHa, B 

CMiTTi Ha TOKax, y CTepHi, cepe.n; na.n;anmi, B CHOIIax, :ru;o ,ll;OBro Jie)l(aJIH y IIOJii, B 

Hopax rpH3yHiB. Po3MHO)l(YJOlfHCb, KJii:ru;i B nepIIIy lfepry 3aceJIJOIOTb 6HTe 3epHo 

a6o 3epHO 3 IIOIIIKO,ll;)l(eHOIO o6oJIOHKOIO i BHi',n;aIOTb CIIOlfaTKY 3apo.n;oK, a IIOTiM 

peIIIzy. TyT )l(e, y BHi',n;eHHX 3epHHHax, KJii:ru;i iipo3MHO)l(YJOTbCH. 

EopoIIIHO, KpynH i B3arani no.n;pi6HeHi npo,n;yKTH 6irrhIII npH,n;aTHi ,n;JIH 
)l(HTTH KJii:ru;a, Hi)!( u;irre 3epHo; B HHX BiH Ha6araTO IIIBH,ll;IIIe p03MHO)l(YE'.TbCH. 

B 3epHi KJii:ru;a MO)l(Ha BHHBHTH 3a ,ll;OIIOMOroIO npociBaHHH HeBeJIHKOl 

KiJibKOCTi iioro 1Iepe3 CHTO. y BHCiHHOMY nopoci KJii:ru;iB MO)l(Ha no6alfHTH 

He036poeHHM OKOM. € :ru;e TaKHii cnoci6: BHCHIIaIOTb )l(MeHIO 3epHa Ha KaneJIIOX i 

1Iepe3 .n;eHKHii lfaC iioro CKH,n;aIOTb. .5IK:ru;o BOHO 3apa)l(eHe, TO qacTHHa KJii:ru;iB 

3aJIHIIIaE:TbCH Ha KanerrIOci ii'x rrerKO no6aqHTH TO,n;i Ha TeMHOMY rnicyKHa. I.Qo6 

.n;hHaTHCH, lfH 3apa)l(eHe 6opourno KJii:ru;eM, 6epyTb nyqKy .Moro i HaCHIIaIOTb 

CTi)l(elfKOM. KorrH cpopMa CTi)l(elfKa IIIBH,ll;KO 3MiHHTbCH, u;e 03Halfae, :ru;o B 6opOIIIHi 

e KJii:ru;i, HKi BopyIIIaTbCH B HboMy. KorrH CKJIHHKY 3 TaKHM 6opoIIIHOM nocTaBHTH 

Ha BiKHO npoTH COHIJ;H, TO B HiH 3 COHHqHoro 6oKy MO)l(Ha no6alfHTH nrryTaHi 

cTe)l(eqKH, :ru;o i'x nopo6HrrH, nepecyBaJOqHcb, KJii:ru;i. 

BerrHKa IIIKO,n;a KJii:ru;a IIOJIHrae :ru;e ii y TOMy, :ru;o BiH, IIOl,ll;aIOlfH 3epHO ii 

3epHOBi npo,n;yKTH, :ru;e 6irroIIIe 3a6py,n;HIOE: i'x CBOIMH IIOKH,ll;bKaMH 

(eKCKpeMeHTaMH, IIIKipKaMH TOIIJ;O).IlpH CHJibHOMY 3apa)l(eHHi 3epHO Ha6yBae 

cneu;HcpilfHoro corro,n;KyBaTOro HenpHeMHoro 3anaxy, :ru;o rpoxH Hara.n;ye Me,n;. 

TaKoro )I( 3anaxy Ha6Hpae if 6opoIIIHO, 3apa)l(eHe KJii:ru;eM, HKe .n;o TOro )I( crne 

TeMHiIIIHM Ha Korrip. 3aJIHIIIaeTbCH u;eii 3anax iB nelfeHoMy XJii6i. Ha cMaK TaKHii 

XJii6 ripKyBaTHH, iHenpH,n;aTHHH AITH )l(i. HaciHHH riplfHIJ;i, B HKOMY 3aBiBcH KJii:ru;, 

BTpalfae 3,l:(aTHiCTb CXO,ll;HTH ii ripKHe; orriH 3 TaKOl riplfHIJ;i Te)!( BHXO,ll;HTb ripKa. 

3apa)l(eHi   Krri:ru;eM   npOAYKTH   HenpH,n;aTHi   HaBITb   ,n;rrH   ro.n;iBrri   xy.n;o6H. 
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CnmKMBaHH.H X 6e3 nponapIOBaHH.H BMKJIMKae mnyHKOBi liiHmi3axBoproBaHH.H i 

MO)J(e HaBiTb cnpMqMH.HTMC.H .n;o 3arM6eniTBapMH. 

3apa)J(eHe KJiimeM 3epHo ni.n; qac 3fiepiraHH.H MO)J(e 3orpiBaTMC.H li m.n;i 

,n;oBo,n;MTbC.H lioro oxono.n;)J(yBaTM, nepenycKaIOqM qepe3 cenapampM; qacm 

nocni.n;, mo 3aJIMmaeTbC.H nicJI.H TaKoro nepenycKaHH.H, pyxaeTbC.H, .HK )J(MBMH, 

qepe3 BeJIMKY KiJihKiCTb y HbOMY KJiimiB. Krrimi B nepmy qepry TIOlliKO,ZJ;)J(YffiTb 

3apo,n;KM 3epHa, BHacn ,n;oK qoro 3HM)J(YE:TbC.H lioro CXO)J(iCTb. 3epHO, B .HKOMY 

3aBiBC.H KJiim, Mae me o,n;Hy HenpMeMey BJiaCTMBiCTb: po6iTHMKM, mo nepeHOC.HTb 

TaKe  3epHO,  qM  B3arani  npaIOTb 6iJI.H  HbOro,  Bi,n;qyBaIOTb iHo.n;i  CMJibHY 

cBep6n.HqKy, npMqMHOIO .HKOI e KJiimi; iHo,n;i )I(  TPann.HeThC.H, mo Ha Tini 

3'.HBJI.HeTbC.H 60JIIOqMH BMCMTI. 

)l(MBe li po3MHO)J(yeTbc.H 6opomH.HHMH KJiim y KoMopax rnK: HK TiJihKM 

TIOTennie rpa.n;yciB .n;o 12-TM, caMMqKM, mo Bi,n;pi3H.HIOTbC.H He TIOTOBmeHMMM 

nepe,n;HiMM Hi)J(KaMM, noqMHaIOTb Bi,n;KJia,n;aTM .HeqKa Ha pi3Hi npo,n;yKTM li rnpy. 

Ko)J(Ha 3 HMX 3a cBoe )J(MTT.H KJia,n;e ,n;Ba-TPM .n;ec.HTKM .HeqoK. qepe3 3-4 .n;o6M (npM 

OTITMMaJibHiH TeMnepaTypi  17-24° Ta BOrKOCTi IlOBiTP.H H caMoro npo,n;yKry) 3 

.HeqoK BMJIYTIJIIOIOTbC.H JIMqMHKM, .HKi, KpiM CBOro p03Mipy, Bi.n;pi3H.HIOTbC.H me H 

TMM, mo MaIOTb TPM napM Hi)J(OK; qepe3 ,n;Ba TM)J(Hi BOHM CTaIOTb (nicJI.H ,ZJ;BOX 

JIMHbOK) ,n;opOCJIMMM. IlpM OTITMMaJibHMX YMOBaX MaH)J(e moMiC.HI.VI BMBO,ZJ;MTbC.H 

HOBe noKoniHHH KJiima. B pa3i )I( HecnpHHTJIMBMX yMoB, x po3BMTOK 3HaqHo 

3aT.HryeTbC.H i HaBiTb npHTIMH.HeTbC.H, m.n;i BOHM nepeTBOpIOIOTbC.H Ha TaK 3BaHy 

MirpaQiHHY (MaH,n;piBHY) JI.HJieqKy, .HKa Mae QYTIKimy mKipy, ,n;oBri HiITMKM Ha 

Horax innomeqKM Ha qepeBQi 3 npMcocKaMM. B QiH crn.n;il KJiim nerKo nepe)J(MBae 

HecnpM.HTJIMBi ,ZJ;JI.H HbOro YMOBM; npMqenMBlliMCb .n;o .HKOI-He6y,n;b KOMaXM, 

rpH3yHa qM iHlliOI TBapMHM, BiH )J(MBe Ha HMX, a)J( ,ZJ;OKM He OTIMHMTbC.H B 

cnpM.HTJIMBMX yMoBax; m.n;i BiH Bi,n;na.n;ae, 3aKiHqye cBiH po3BMTOK li .n;ae noqamK 

HOBiH KOJIOHi KJiimiB. 

B Tenny nopy poKy KJiimi MaH)J(e piBHOMipHo po3MimYffiTbC.H y TOBmi 

npo.n;yKTy, ane He rJIM60Ko; HaBiTb y 3epHi, .n;e o6MiH TIOBiTP.H Kpamili, Hi)J( y 

iHmMX 3epHOBMX npo,n;yKTaX (30KpeMa, 6opomHO a6o .n;pi6Hi KpynM), BOHM )J(MBYTb 

He rJIM6me O,ZJ;HOro MeTPa. BoceHM, B Mipy OXOJIO,ZJ;)J(yBaH H.H npo,n;yKTY' KJiimi 3 

lioro TIOBepxHi 3aJia3.HTb TIOCTYTIOBO yrnM6 iqacTO cKynqyroTbC.H TaM OKpeMMMM 

rni3,n;aMM. HaBecHi )I(, HaBnaKM, B Mipy HarpiBaHH.H npo,n;yKry BOHM 

nepeceJI.HIOTbC.H B lioro BepxHi,6inhm TennimapM. CKYnqyroThC.H BOHM TaKO)J( iHa 

6inhm BorKHx ni,n;MoqeHMX ,n;iJI.HHKax HacMny. BniTKy, 3 BMCMXaHH.HM BepXHboro 

mapy 3epHa, KJiimi TaKO)J( 3aJIMmaIOTb lioro i Ha noBepxHi npo,n;yKry X m.n;i 

MaH)J(e He 6yBae. 

KpiM 3He3apa)J(yBaHH.H npo,n;yKTiB, rnpM li caMMX npMMimeHb mJI.HXOM 

,n;e3impeKQi , B 6opOTb6i 3 KJiimeM, .HK i 3 iHlliMMM KOMipHMMM mKi,n;HMKaMM, 

BeJIMqe3He 3HaqeHH.H MaIOTb 3ano6i)J(Hi 3axo,n;M, .HKi CTBOpIOIOTb HecnpM.HTJIMBi 

yMoBM .n;n.H lioro po3MHO)J(eHH.H. 

y 6opOTb6i 3 KJiimeM 6araTO Ba)J(MTb npaBMJibHe 36epiraHH.H xni6HMX 

npo.n;yKTiB npM IlOCTiHHOMY CTIOCTepe)J(eHHi  3a  X CTaHOM Ta CMCTeMaTMqHMH 

.n;orAA,n; 3a npMMimeHH.HM iTapOIO. IIJ,opOKY HaBecHi, KOJIM KOMOpM 3BiJibH.HIOTbC.H 

Bi,n; 3epHa, i BOCeHM, nepe.n; 3aCMTIKOIO HOBOro BpO)J(aIO, o6oB'.H3KOBO  (He3aJie)J(H0 
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Bi.n. Toro, 3apa)l(eHa KoMopa, q11 Hi) Tpe6a 'lx oq11eTHTH :H: 3He3apa3HTH. ,l(1u1u;noro 

ernpaHHO BHqm.u;aIOTb 3 KOMOpH yee eMiTTSI, 3Beprn10q11 oeo6JIHBY yBary Ha TeMHi 

H BOrKi 3aKYTKH, o6MiTaIOTb eTiHH Ta eTeJIIO, BH6HpaIOTb 3 ni.n.noMiern Bee 3epHo, 

:cu;o npoe11nanoeh, i3ae11naIOTb :H:oro HerarneHHM BaTIHOM; 3aMa3yIOTb yei :cu;iJIHHH, 

peMOHTyIOTb o6IIIHBKY eTiH, npoBa,ZJ.SITb 3He3apa)l(eHHH npHMi:cu;eHHj{ BaTIHHHO­ 

raeOBOIO eMyJibeieIO, a ni.n.nory TaiHIIIi.n.epeB 'HHi qaeTHHH MHIOTb OKponoM, a6o 

Kpa:cu;e nyroM i .n.o6pe npoeyIIIyIOTb. Bei 3MeTHH, :cu;o He MO)l(Ha BHKopHeTaTH, 

enanIOIOTb a6o 3aKOilyIOTb He MeHIIIe, HK Ha niBMeTpa, a Bee npH,ZJ.aTHe 

3He3apa)l(yIOTb. MirnKH, 6pe3eHTH :H: pH.n.Ha BHTpyIIIyIOTb, q11ernTh )l(opeTKHMH 

:cu;iTKaMH, MHIOTb y rapHqHli BO,ZJ.i a6o 06.n.aIOTb OKpOTIOM i BHeyIIIyIOTb Ha eoHu;i. 

CinhebKoroeno.n.apebKHH iHBeHTap (BiHJIKH, eopryBanKH, B03H, KY30BH 

aBTOMaIIIHH) 06.n.aIOTb OKpOTIOM, a MeTaniqHi qaeTHHH o6THpaIOTb raeoM. 

06MOJIOT HOBOro BpO)l(aIO Tpe6a npoBa,ZJ.HTH Ha HOBHX TOKax, a 3epHO 

o6oB'H3KOBO eni.n. nepeBiHTH a6o nponyeTHTH qepe3 eopryBanKy, :cu;o6 BH,ZJ.aJIHTH 

eMiTrn, HKe enpHHe p03MHO)l(eHHIO KJii:cu;a. ,l(ani Tpe6a eTe)l(HTH 3a TeMneparypoIO 

:H: BonorieTIO npo.n.yKTiB, :cu;o 36epiraIOTheH, He np11nyeKaTH 3orpiBaHHj{ :H:oro 

B3HMKY i B pa3i IlOTpe6H - nepenonaqyBaTH a6o nepeBiIOBaTH B eyxy, XOJIO,ZJ.HY 

noro.n.y. 

ITpo.n.yKTH 3 KOMopH eni.n. 6paTH JIHIIIe y 3He3apa)l(eHi MiIIIKH. IToeiBHe 

3epHO eni.n. 36epiraTH OKpeMO Bi,ZJ. HIIIHX npo.n.yKTiB; OKpeMO TaKO)I( Tpe6a 3eHnaTH 

3epHO 3 ni,ZJ.BH:cu;eHOIO BOJiorieTIO Ta npo.n.yKTH, :cu;o ,ZJ.aBHO 36epiraIOTbeH. 

,l(JIH 3He3apa)l(eHHH 3epHonpo.n.yKTH MO)l(Ha eyIIIHTH Ha eoHu;i, 60 Bi,ZJ. :H:oro 

npHMOro npoMiHHH KJii:cu;i IIIBH,ZJ.KO rneyTb, a6o npoeyIIIHTH B 3epHoeyrnapHi; 

B3HMKY :H:oro MO)l(Ha npOMOpOBaTH B MOp03HY eyxy noro.n.y. 

ITp11 eHJibHOMY  3apa)l(eHHi npoBa,ZJ.HTbeH .n.e3impeKu;iH KOMop i npo.n.yKTiB 

Byrneu;n-eynDCpi.n.oM (noeiBHe 3epHo Ta 3epHonpo.n.yKTH) a6o xnop-niKpHHOM 

(n11rne nopo)l(Hi np11Mi:cu;eHHj{, rnpa Ta 3epHo, npH3HaqeHe ,ZJ.JIH nepepo6KH). QI0 
.n.e3impeKu;i10 npoBa,ZJ.SITb 3a eneu;ianbHOIOiHeTpyKu;ie10. 

KoRopaocbKuu :J1CYK Bi,ZJ.HoeHTbeH .n.o q11ena Hali6inhIII He6e3neqH11x 

IIIKi,ZJ.HHKiB Kaprnnni Ta iHIIIHX naeJihOHOBHX KYJibTYP· OeHOBHHli apean :H:oro 

IlOIIIHpeHHH OXOTIJllO€ 3HaqHy TepHTOpiIO 30HH BHpo:cu;yBaHHH TOBapHOl Kaprnnni. 

yci cpa3H p03BHTKY KOJIOpa,ZJ.ebKOro )l(yKa (HHI.J;H, JIJlqJIHKH, JIHJieqKH, iMaro - 

.n.opoeni )l(YKH) He Bi.n.pi3Hj{IOTbeH BHeOKOIO XOJIO,ZJ.OeTiH KieTIO (TeMneparypa -7 °C 

B Mieu;Hx 3HMiBJii BHKJIHKae 3arn6eJib 6iJibIIIOeTi 3HMyIOqHx KiB, TeMneparypa 

HJl)l(qe -12 °C e )J.JIH HHX JieTaJibHOIO ). 

BeeHHHHH BHxi.n. )l(yKiBi3 rpyHTiB po3rnmyT11li 3a qaeoM. CTiHKHli BHxi.n. 

36iraeTbeH 3 yeTaHOBJieH HHM eepe,ZJ.HbOl .n.o60BOl TeMneparypH IlOBiTpH, 6JIH3bKOl 

.n.o 10 °C 3a .n.aHHMH B.B. BoJibBaqa. 

TpHBanieTb nepio.n.y .n.o3piBaHHH )l(yKiB, :cu;o nepe3HMYBaJIH (nepio.n. Bi.n. 

BHXO.ll.Y  .n.o  noqaTKY  HHI.J;eKJia,ZJ.KH)  BH3HaqaeTbeH  TeMneparypoIO  IlOBiTpH 

TepMiHaMH BHxo.n.y )l(yKiBi3 rpyHTY. BoHa on11eyeTheH HaerynHHM piBHj{HHHM 
 

y = 94,6 + 0,221t 
2 

-8,738t + 4,15r , 

Sy= ± 3,4 ,ZJ.Hi, 

(5.1) 
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.n;e 6 - l'pHBaJiiCTb rrepio.n;y ,ll;03piBaHH.H )l(yKiB, IIJ,O rrepe3HMYBaJIH, ,n;Hi; 

f - cepe,n;HH 3a rrepio,n; TeMIIepaTypa IIOBil'p.H, °C; 

't - IIOKa3HHK KaJieH,n;apHoro TepMiHy BHXO,n;y  )l(yKiB i3 rpyHTy  y BHrIDI,n;i pi3HHQi 

B ro,n;HHax Mi)I( MaKCHMa.TlbHOIO ,ll;OB)l(HHOIO ,ll;H.H (21 qepBH.H) i,ll;OB)l(HHOIO ,ll;H.H Ha 

,n;ary BHXO,n;y )l(yKiBi3 tpyHTy; 

Sy -rroMHJIKa piBHHHH.H. 

TpHBa.rricTh po3BHTKY HE:Qb, JIHqHHOK i JI.HJieqoK KOJiopa,n;cbKoro )l(yKa 

BH3HaqaeTbC.H B OCHOBHOMY  TeMrreparypolO  IIOBil'p.H.  HaH:6iJibllI  crrpHHTJIHBi 

YMOBH ,ll;Jl.H p03BHTKY IIIKi.n;HHKa CTBOplOIOTbC.H rrpH TeMrreparypi 6iJibIIIe 20 °C a.rre 

He   BHIIJ,e   25-26  °C,   KOJIH   Bi,ll;3HaqaeTbC.H   MiHiMaJibHa   l'pHBaJiiCTb   rrepio.n;y 

p03BHTKY IIOKOJiiHH.H - .n;o 29 ,n;HiB. 3i 3HH)l(eHH.HM TeMrreparypH l'pHBaJiiCTb 

po3BHTKY 36iJihIIIYE:TbC.H irrpH 14-15 °C .n;oc.Hrae 60-68 ,n;HiB. AHa.rri3 rroKa3aB, IIJ,O 

3aJie)l(HiCTb TpHBa.TIOCTi rrepio.n;y p03BHTKY .H€Qb, JIHqHHOK, JI.HJieqoK iIIOKOJiiHHH B 

QiJIOMY   Bi,n;  TeMrreparypH   IIOBil'p.H  3  ,ll;OCTaTHiM  cryrreHeM  TQqHOCTi  MO)l(Ha 

BHpa3HTH  piBHHHH.HMH  rrapa60JIH  .n;pyroro   rrop.H,n;Ky.   y  Ta6JI.   5.1  HaBe,n;eHi 
1 

piBH.HHH.H 3B .H3KY 

y = at 
2 
- bt + c (5.2) 

 
i XHi  CTaTHCTHqHi xapaKTepHCTHKH ,ll;Jl.H  OCHOBHHX  <l>a3  i rrepio,n;iB p03BHTKy, 

3Be,n;eHH.H rrpo TepMiHH p03BHTKy, .HKHX MaJOTb rrpaKTHqHe 3HaqeHH.H. 

 

Ta6JIHQ.H 5.1 -PiBHHHHH ,n;JI.H po3paxyHKY ocHOBHHX <l>a3 po3BHTKY )l(yKa 

(B.B. BoJihBaq,  1975). 

 
<l>a3a i rrepio p03BHTKY Koe<t>iu;ieHTH piBHSIHb 3B'SI3KY ±Sy, 

Hi 
TeMrrepaTypHa 

Me>Ka a -b c 
iiu;eKJIH,  Ov 0,109 -4,92 61,4 1,9 12...26 

JfaqHHKH, JI 0,135 --0,51 91,8 2,7 13...25 
JlsmeqK11, P 0,188 -8,96 117,6 2,8 13...25 
Bi Siiiu;eKJIMKH o: 

JIHqffHKH 2-ro IIOKOJiiHHSI 
 

0,171 
 

-7,68 
 

95,3 
 

2,4 
 

13...25 
rr11q11HKH 3-ro IIOKOJiiHHSI 0,204 -9,09 113,3 2,7 14...25 
rr11q11HKH 4-ro IIOKOJiiHHSI 0,213 -9,77 126,6 3,1 14...25 
.llimeqK11 0,170 -20,20 236,8 3,2 14...25 

OpOCJIHH )l(YK (iMaro) 0,378 -18,54 253,7 4,0 14...25 
 

KoJiopa,n;cbKHH )l(YK Bi,n;HOCHTbC.H .n;o BH,n;iB, 3,n;aTHHX 3a o,n;HH BereTaQiHHHH 

rrepio.n; ,n;aBaTH Bi,n; O,ll;HOro .n;o l'pbOX IIOKOJiiHb IIOTOMCTBa. ,l(mI ,ll;03piBaHH.H )l(yKiB 

JiiTHix  IIOKOJiiHb BeJIHKe 3HaqeHH.H Ma€ l'pHBaJiiCTb  CBiTJIOBOro  ,ll;H.H.  lo.HCHl0€TbC.H 

Qe THM, IIJ,O )l(YKH crrpHHH.HTJIHBi .n;o CBiTJIOBOI <l>a3H.  y 3B
1
.H3KY 3 QHM l'pHBaJiiCTb 

rrepio.n;y  ,ll;03piBaHH.H MOJIO,ll;HX  )l(yKiB BH3HaqaeTbC.H  He TiJibKH  TeMrreparypolO 

IIOBiTpH, a.rre i ,ll;OB)l(HHOIO ,ll;H.H. B 3aJie)l(HOCTi  Bi.n; CIIOJiyqeHH.H i 3HaqeHH.H 

BH3HaqeHHX <l>aKTOpiB l'pHBaJiiCTb rrepio.n;y 3MiHJO€TbC.H Bi,n; 6 .n;o 20 i6iJibIIIe ,n;HiB. 

CJii,n; 3a3HaqHTH, IIJ,o rrpH KopoTKOMY ,n;Hi (15 ro.n;. iMeHIIIe) iTeMrreparypi 6JIH3bKO 

20 °C i HH)l(qeiHTeHCHBHiCTb .HHQeKJia,n;KH 6yBa€ ,n;y)l(e HH3KOIO, i rrpaKTHqHoro 



108  

 

3HaqeHIDI B 36iJII>IIIeHHi q11CeJII>HOCTi a6o IIIKi.n;mrnocTi WI qacTHHa norrymn:dI 

KOJIOpa,n;CI>KOro )!()'Ka He Mae. ,Z:(.JUI po3paxyHKY i nporH03Y TepMiHiB .ZJ;03piBaHHH 

MOJIO,ZJ;HX )KyKiB )J;Jlj{  paiioHiB, .n;e .n;pyre IlOKOJiiHHH IIIKi.ZJ;HHKa BCTHrae :u;iJIKOM 

3aBepIIIHTH I.J;HKJI cBoro po3BHTKY (niB,n;eHI> YKpai'.HH, Mon,noBa, IiBHiqHHH 

KaBKa3) MO)l{Ha BHKOpHCToByBaTH piBHHHHH B.B. Bon1>Baqa: 

 

y = 79,9 -0,46t - 0,062r, (5.3) 

Sy = ±2,6 .n;Hi, 

,n;e t - cepe,n;HH 3a nepio,n TeMneparypa IlOBiTpH, °C; 

't -.ZJ;OB)KHHa .ZJ;IDI (y XBHJIHHax) Ha .n;aTy BHxo.n;y )K)'KiB hrpyHTy. 

OrrTHMaJII>Hi yMOBH .ZJ;JIH )KHTTe.n;iHJII>HOCTi iMaro Konopa.n;c1>Koro )KyKa 

CKJia,n;aIOTI>CH rrpH TeMrrepaTypi 6JIH3bKO 25 °C iBi.ZJ;HOCHiH BOJiorocTi IlOBirpH 60- 

75 %. MaKCHMaJII>Ha KiJII>KicTI> ge:u;1> caMKa )!()'Ka Bi,n;KJia.n;ae npH TeMrreparypi 23- 

25 °C. Hecrrpffj{TJIHBHMH .ZJ;JijJ: po3MHO)KeHHH yMoBaMH e TeMneparypa BHme 27 °C 

iHH)Kqe 14 °C Ta BOJioriCTb IIOBirpH BHme 80 % iHH)Kqe 40 %. 

 

 
5.2 BnJIHB «1>a1rropiu 30BHimuLoro cepe,LJ;oBu a ua noHBY i 

p03BHTOK XBOpo6  pOCJIHH 

 

 
OcHOBHHMH cpaKTopaMH 30BHiIIIHI>oro cepe.n;oBHma, mo BH3HaqaJOTI> noHBY, 

IIOIIIHpeHHll ip03BHTOK XBopo6, e Tenno- iBOJIOroBMiCT cepe,n;OBHIIJ,a. HaiiqacTiIIIe 

:u;i cpaKTOpH .n;iIOTI> y cyKynHocTi ii B 3aJie)KHOcTi Bi.n; 3HaqeHHH o.n;Horo 3 HHX, 

MiIDICT.bCH peaK:u;iH naTOreHa Ha piBeHbiHIIIOro. 

BH3HaqeHe cnonyqeHHH TeMnepaTypH i BOJiorocTi noBirpH o6yMoBJIIOe 

36epe)KeHIDI iHcpeK:u;iHHoro noqaTKY .n;o HacTaHIDI BereTa:u;iHHoro nepio,ny, 

MO)KJIHBicTI> KOHTaKTY  napa3HTa i Xa3H1Ha, 3apa)KeHHll pocJIHH, TPHBanicTI> 

iHKy6a:u;iHHOro  nepio,ny,  nni,n;HiCTb  rraTOreHa,  IIIBH.ZJ;KiCTb  po3ciIOBaHIDI cnop, 

cryniHI> ypa)KeHIDI pOCJIHH inpoHBJieHIDI XBopo6H iT..n;. 

lHIIIi eneMeHTH cepe,n;OBHma (cBiTJio, BiTep, aTMOCcpepHHH THCK Ta iH.) y 

6iJII>IIIOCTi BHIIa.ZJ;KiB JIHIIIe KOpeKTyIOTb  ,niro OCHOBHHX cpaKTOpiB, rparoqH 

caMOCTiiiey pOJib TiJII>KH y BH3HaqeHi rrepio.n;H )KHTTC.ZJ;illJibHOCTi naTOreHiB. 

TenJio. TeMrreparypa cepe.n;oaama e o.n;HHM 3 ocHoBHHX cpaKTopiB, mo 

BH3HaqaJOTb MO)KJIHBiCTb BHHHKHeHHll 3aXBOpIOBaHIDI poCJIHH i CTyniHI> iioro 

IIIKi.ZJ;JIHBOCTi. 

BrrnHB TeMneparypH Ha arpecHBHicTI> rpH6iB oco6JIHBO npollBJij{CTI>CH 3 

MOMeHTY 3apa)KeHHllpOCJIHHH. lpH I.J;I>OMY rrepIIIHM eTaITOM, mo rrepe,nyeiHcpeK:u;il     
i 3HaqHOIO MipoIO BH3HaqaJibHOIO w aKTHBHiCTIO, e nepio,n npopOCTaHIDI cnop. 

IlpopoCTaHIDI crrop rrapa3HTHqHHX rpH6iB MO)KJIHBO B  IIIHpOKHX Me)KaX 

TeMnepaTypH - Bi.n; 0-5 ,no 30-35 °C. 

OKpeMi BH.ZJ;H rpH6iB Bi,npi3IDIIOTI>Cll crre:u;HcpiqHoIO peaK:u;iero Ha piBeHI> 

:u;1>oro rroKa3HHKa. TaK, HH)l{HiH TeMrrepaTypHHH rropir rrpopocTaHHj{ 

crrop ip)KaCTHX rpH6KiB CKJia.n;ae 1-2 °C, rraTOreHiB, mo BHKJIHKaIOTb KOpeHeBi 

rHHJii rrrneHHI.J;i,IlHpiKYJillpio3 pHcy, cpiTOcpTOp03 KapTOnJii - Bi.ZJ;IIOBi.ZJ;HO 5-6 °C, 6 

°C H 
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6Jrn3bKo 8 °C. OrrTHMaJI.hHa TeMrreparypa rrpopocTaHIDI crrop 36y,n;HHKa 

<PiTOqnopo3y KapTOIIJii - 6JIH3bKO 10-15 °C, KOpeHeBoi rHHJii rrmeHHIJ;i - 22-28 

°C H T. ,n;. (rn6rr. 5.2). 

TeMrrepaTypa cepe,n;oBmu;a perymoe imBH,n;KicT.h rrpopocTaHIDI crrop. TaK, 

crropH Mirr,n;hID BHHorpa,n;y rrpopocrnIOTI> rrpH 2...3°C Ha rrpoTH3i 10,5-11 ro,n;., rrpH 

10°C - 3 ro,n;., rrpH 18 °C - 50-55 xB., rrpH 22 °C - 30 xB., rrpH 30 °C - 1,5 ro,n;. 

CrropH 6irromocTi <PiTorraTOreHHHX rpH6iB rrpopocTaIOT.h TiJI.hKH rrpH HaHBHOCTi 

KpaIIJIHHHOi BOJIOrH a6o rrpH BOJIOrocTi IIOBiTp.SI 6JIH3bKiH ,n;o HacHqeHIDI. 

 
Ta6rrHIJ;.SI 5.2 - TeMrreparypHirroKa3HHKH po3BHTKY ,n;e.SIKHX 36y,n;HHKiB 

xBopo6 (JI.A MaKapoBa, I.I. MiHKeBHq, 1977) 

 

Crn,nfa: po3BHTKY 36y,n;HHKa xaopo6H TeMrrepaTypa, °C 
HH)KIDI Me:>Ka OIITHMYM aepxIDI Me:>Ka 

JiiHiHHaio:>Ka rrmeHmi 
IIoooocrnHIDI crroo 2 21. ..23 26...31 
3apa:>KeHHH POCJIHH 10 23...25 30 
Po3BHTOK B TKaHHHax pocrrHH 2 20 - 

:Sypaip:>Ka IIIIIeHHUi 
IIpopocTaHIDI crrop 2 20 32 
Po3BHTOK B TKaHHHax pocrrHH 2 25 35 

)l{oBTaip)l(a IIIIIeHHUi 
IIpopocTaHHH crrop 1 9...13 23 
3apa:>KeHHH OOCJIHH 5 15...20 26 
Po3BHTOK B TKaHHHax pocrrHH 3 12...15 20 

feJII>MiHTOCIIOPi03Ha KOPeHeBa rHHJib IIIIIeHHUi 
IlPOPOCTaHHH CIIOP 6 22...28 36 

Po3BHTOK B TKaHHHax pocrrHH 8-9 18...25 - 
CrropoHeceHHH 5 22 ...26 35 

O<bioxaopo6JIHBa IIOHKOPeHeBa rHHJib IIIIIeHHUi 
Po3BHTOK B TKaHHHax  pocrrHH 5-8 18...28 >30 

IlHJIOBa roJIOBIDI IIIIIeHHUi 
IIpopocTaHIDI crrop 4-5 22...30 - 
Po3BHTOK crrop 5 16...18 25 ...30 

<l>y3aoio3 KOJIOCa IIIIIeHHUi 
Po3BHTOK crroo 7-10 25 ...30 37...38 
CrropoHociHHH <10 24...26 ,[(o 40 

Mirrn,ll;bIO BHHornarrv 
IlpopoCTaHIDI CIIOP - 10...15 - 

Po3BHTOK B TKaHHHax pocrrHH 8 25 3 
<l>iTo<bT0003 KaPTOIIJii 

IIpopocTaHHH crrop 6-8 10...15 20 
YTaopeHHH POCTKOBHX TPY6oqoK 4 25 30 

 

TeMrreparypa cepe,n;oBmu;a BIIJIHBae He TiJI.hKH HaiHTeHCHBHiCT.h po3BHTKY 

xBopo6H, arre iHa crrpHiiIDITJIHBicT.h pocJIHH ,n;o Hei. Ii,n;Bmu;eHa crrpHiiIDITJIHBicT.h 

BHHHKae rrepeBa)l<HO B ocna6JieHHX pOCJIHH. 
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3 n .n;mu.ueHH.SIM TeMneparypH ni,n;CHJIIO€TbCH CTlHKlCTb XJii6HHX 3JiaKiB 

IIpOTH )l(OBTOlip)l(i. QHM BH,[(OMip)l(i ypa)l(alOTbCH, HaCaMIIepe,n; Ti pOCJIHHH, mo 

ni.n;.n;aBaJIHCH .n;il 3HH)l(eHHX TeMnepazyp. 

CTiHKiCTb rnneHHu;i .n;o niHiHHo1ip)l(i, HaBnaKH, 3pocTae npH 6iJI1>m HH3bKHX 

TeMnepazypax cepe,n;OBHma. TaK, HKmo B nepio.n; cxo,n;iB i KymiHHH IIOCiBiB 

nepeBa)l(aIOTb TeMnepaTypH HH)l(qe 15 °C, TO nmeHHUH TPHBaJIHH qac 

BHHBJIH€TbCH MaJIOCIIpHHTJIHBOIO .n;o UbOro 3aXBOpIOBaHHH; IIpH TeMIIepazypi 

3a3HaqeHoro  nepio.n;y 20-22 °C iBHme CTiHKiCTb pocJIHH phKo 3HH)l(Y€TbCH. 

CzyniHb po3BHTKY xBopo6H 3aJie)l(HTb Bi,n; mro, HKOIO MipoIO p03ci10BaHHH 

rramreHa crriBIIa,n;ae 3 THMH <Pa3aMH p03BHTKY pOCJIHHH-Xa3H Ha, y HKi BOHO 

Hali6iJibill CIIpHHHHTJIHBe ,[(0 XBOpo6H, i3 YMOBaMH cepe,n;OBHma, CIIpHHTJIHBHMH 

,n;AA  3apa)l(eHHH.  CrronyqeHHH UHX  <PaKmpiB mHpoKo Bapi10e B qaci  irrpocmpi B 

3aJie)l(HOCTi  Bi,n; KJiiMaTHqHHX oco6JIHBOCTeli palioHy inoro,n;HHX yMoB poKy. Qe i 

CJIY)l(HTb o,n;Hid   3   OCHOBHHX   rrpHqHH   30HaJibHOl i Ce30HHOl   MiHJIHBOCTi 

mKi.[(JIHBOCTi XBOpo6. 

TeMrrepaTypHi yMoBH cepe,n;oBHma BH3Haqa10T1> nni,n;HiCTb namreHa - 

Kin1>KicT1> iH<PeKIJ;iHHoro rroqaTKY i TPHBanicTb H:oro .n;il. TaK, Hali6in1>m cHJI1>He 

yrnopeHHH crrop y 36y,n;HHKa ren1>MiHTocrropio3Ho1 KopeHeBo1 rHHJii rrmeHHUi 

CIIOCTepiraE:TbCH rrpH TeMnepaTypi 24...28 °C, a rrpH TeMrrepazypi Hlf)l(qe 16 °C i 

BHme 28 °C BOHO He Bi,n;6yBa€TbCH 30BCiM. 0IJTHMYM ,[(AA IIOHBH crrop <Pim<PmpH 

KapTOIIJii CTBOpl0€TbCH IIpH 18...22 °C, rrpH 23 ...26 i 3 °C yrnopeHHH crrop H:.n;e 

.[(y)l(e yrroBiJibHeHHMH TeMIIaMH, IIpH TeMrrepazypi HH)l(qe 2 iBHme 27 °C - BOHO 

Bi.[(CYTH€. 

y 6iJibillOCTi BH.[(iB rpH6iB crropoyrnopeHHH CTa€ MO)l(JIHBHM JIHme IIpH 

BH3HaqeHi:H: BOJIOrocTi HaBKOJIHillHbOro cepe,n;OBHma, HaliqacTime IIpH HaHBHOCTi 

KparrJIHHHOl BOJIOrH a6o BHCOKOl BOJIOrOcTi IIOBiTPH. 

BoJiora. BrrnHB sonoroBMiczy cepe,n;oBHma Ha rrmrny i po3BHTOK xBopo6 

rro3HaqaeTbCH TaKO)I( Ha Bcix eTarrax rraTonoriqHoro npou;ecy. 

Bonoro3a6e3rreqeHiCTb cepe,n;oBHma 3HaqHoIO MipoIO BH3Haqae TPHBanicTI> 

36epe)l(eHHH )J(HTT€3,n;aTHOCTi rramreHa. KoHi,n;il  <Pim<PmpH  Kapmrrni  npH 

BonorocTi rroBiTPH 6nH3bKO 20-40 % BTPaqa10T1> )l(HTT€3,n;aTHicT1> qepe3 1-2 ro.n;., 

IIpH  BOJIOroCTi   IIOBiTPH   50-80  %   - TiJibKH   qepe3   3-5  ro.n;.   3BOJIO)l(eHHH 

cepe,n;OBHma BIIJIHBa€ Ha pHTM p03BHTKY MiKpoopraHhMiB i pOCJIHH, HKi 

ypa)l(alOTbCH HHMH, peryJIIOIOqH THM caMHM TPHBaJiiCTb cnonyqeHHH XHiX 

KpHTHqHHX rrepio,n;iB. 

BHpiman1>He 3HaqeHHH <PaKmp BonorocTi Mae JIHme rrpornroM rropiBHHHO 

KOpOTKOro rrepio.n;y - Bi,[( noqaTKY rrpopOCTaHHH crrop ,[(O rrpOHHKHeHHH rramreHa 

B pocJIHHy. B TOH )l(e qac BIIJIHB u;1>oro <PaKTopa Ha rrpou;ec 3aceneHHH pocJIHHH­ 

Xa3H1Ha HacTiJibKH BeJIHKHH, mo BiH Hepi,n;KO rrepeBepmye BIIJIHB TeMrrepazypHHX 

YMOB cepe,n;oBHma. ):(.rm 6in1>mocTi <PimrramreHHHX rpH6iB 3apa)l(eHHH pocJIHH 

crne MO)l(JIHBHM JIHme rrpH BHCOKili BonorocTi cepe,n;oBHma 1x MemKaHHH. TaK, 

crropH <Pim<PmpH Kapmrrni,MiJib.[(blO BHHorpa.n;y, cTe6noBo1ip)l(i rrmeHHUi,rrapmi 

H6JiyHi, aHTPaKH03Y CMopo,n;HHH, IlJIO,[(OBOl rHHJii TaiH. rrpopoCTalOTb TiJibKH rrpH 

HaHBHOCTi KpaIIJIHHHOl BOJiom; ,[(JIH rrpopoCTaHHH crrop 6ypo1 i )l(OBTOlip)J(i 

IIOTPi6Ha 100 % -Ha BonoricTb cepe,n;oBHma; crropH 6ypo1 p)l(i )l(HTa iKopoHqam1 
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ip:ad BiBca MO)l(YTb rrpopOCTaTH JIHme rrpH 98-99 % BMiczy BOJiom; crrop.H 

36y,n;HHKa u;epKocrropo3y n;yKpOBOro 6yp.SIKa rrpH 100 % -Hiii BOJIOrocTi 

npopocTaIOTh qepe3 24 ro,n;., npH 90 % -Hiii - qepe3 34 ro,n;., npH 70-80 % -Hiii - 

He npopocTaIOTh iqepe3 48 ro,n;. 

B yMoBax He,n;ocTaTHhO'i BOJioro3a6e3neqeHOCTi cepe,n;oBmn;a 3apa)l(eHH.SI 

pOCJIHH i HarpoMa,ZJ;)l(eHH.SI impeKn;i'i a6o 30BCiM npHilHH.Sl€TbC.SI, a6o H:,n;e ,n;y)l(e 

yrroBiJibHeHHMH TeMrraMH. 

,ll;e.SIKi rraTOreHH Kpa:r.u;e p03BHBaIOTbC.SI npH ni,n;BHI.IJ;eHOMY BOJIOrOBMicTi 

rpyHTy. Qe - 36y,n;HHK paKy i napmi KapTorrJii, KHJIH xpecTOn;BiTHX KYJIF>Typ, 

cHi)l(HO'i n;BiJii 03HMHX, KopeHeBo'i rHHJii XJ1i6HHX 3JiaKiB iiH. TaK, ypa)l(eHH.SI 

KanycTH KHJIOIO np.H BOJIOrocTi rpyHzy 45 % IlOBHOl BOJIOrOE:MHOCTi He 

Bi,n;6yBaJIOC.SI 30BCiM,impeKIJ;IB HaCTaBaJia JIHme npH 60 % irroczyrroBO HapoCTaJia B 

Mipy 36iJibilleHH.SI BOJIOr03a6e3neqeHOCTi  rpyHTy. 

0,n;HaK .ZJ;JI.SI 6iJihillOCTi rpH6iB CHJihHe 3BOJIO)l(eHH.SI rpyHTY BH.SIBJI.S1€TbC.SI 

mKi.ZJ;JIHBHM, OCKiJihKH u;e IlOB
1
.SI3aHO 3 noripmeHH.SIM i aepau;i'i, iHTeHCHBHHM 

p03BHTKOM rpH6iB-aHTaroHiCTiB inpHCKopeHHM npOXO,ZJ;)l(eHH.SIM KpHTHqHoro .ZJ;JI.SI 

3apa)l(eHH.SI rrepio,n;y po3BHTKY pocJIHHH-Xa3.SI'iHa. ToMy onTHMaJihHi yMoBH ,n;JI.SI 

npopocTaHH.SI cnop IlHJlbHOl iTBep,n;o'i roJIOBHi BiBca CTBOpIOIOTbC.SI npH 30 %-Hiii 

BOJIOrocTi rpyHTy, npH 60 %-HiH npopoCTaHH.SI cnop CIIOBiJihHIO€TbC.SI, a npH 80 % 

Maif)l(e He Bi,n;6yBaE:ThC.SI. IlpH BOJiorocTi rpyHTy 40 % IIB rnep,n;a roJIOBH.SI 

3apa)l(a€ 55,3 % poCJIHH, rrpH BOJiorocTi rpyHTY 80 % - TiJihKH 10,7 %. Te )I( caMe 

.SIBHI.IJ;e Bi.ZJ;3HaqaeThC.SI .ZJ;JI.SI TBep,n;o'i i CTe6JIOBO'i rOJIOBHi nmeHHIJ;i, roJIOBHi 

KYKYPY.ZJ;3H  icopro. 

I, HapemTi, iceye rpyna rpH6iB, npopocTaHH.SI crrop .SIKHX Maif)l(e He 

JiiMiTyE:TbC.SI BOJIOroBMiCTOM cepe,n;OBHI.IJ;a i MO)l(e Bi,n;6yBaTHC.SI HaBiTh B YMOBax 

nocyxH. HaH:6iJihill xapaKTepHHMH npe,n;cTaBHHKaMH u; e'i rpynH e 6opomHHCTO­ 

poc.SIHi rpH6H: 36y,n;HHK 6opomHHCTOl pocH nmeHHIJ;i ,n;o6pe p03BHBa€TbC.SI B 

mHpOKHX Me)l(aX Bi.ZJ;HOCHO'i BOJIOrOCTi IlOBiTp.SI - Bi,n; 30 ,n;o 100 %, 6opomHHCTOl 

poCH BHHOrpa,n;y - Bi,n; 8 ,n;o 100 %; 6opomHHCTOl pocH m10m10Hy - Bi,n; 60 ,n;o 100 

% i T.,n;. Bi,n;3HaqeHi BHrra,n;KH npopocTaHH.SI 'ixHix cnop npH BOJiorocTi noBiTp.SI, 

6JIH3bKO'i ,n;o HyJibOBOro 3HaqeHH.SI. 

y nocymJIHBHX paifoHax 3 HH3bKHMH 3HaqeHH.SIMH cepe.D;HbOl ,n;o6oBo'i 

Bi.ZJ;HOCHO'i BOJIOrOCTi IlOBiTp.SI rrpopoCTaHH.SI KOHi,n;iH i 3apa)l(eHH.SI poCJIHH 

Haif6iJibille aKTHBHO Bi,n;6yBa€TbC.SI B HiqHi ro,n;HHH, KOJIH BOJioricTb IIOBiTp.SI 

3pOCTa€ ,n;o 75-80 % i 6iJihille i npornroM 4-7 ro,n;. CIIOCTepiraE:TbC.SI p.SICHe 

BHna,n;aHH.SI pocH. 

TaKHM qffHOM, ni,n;BHI.IJ;eHa BOJioro3a6e3rreqeHi cTb cepe,n;oBH:r.u;a e 

Heo6xi,n;HOIO  YMOBOIO  3apa)l(eHH.SI pOCJIHH i p03BHTKY  XBOpo6H. IlpH IJ;bOMY 

Ba)l(JIHBO He TiJihKH Ha.SIBHiCTh BOJIOrH, aJie iBH3HaqeHa TPHBaJiiCTb i36epe)l(eHH.SI 

Ha pocJIHHax. TpHBaJiiCTh 3BOJIO)l(eHH.SI BH3Haqae iHTeHCHBHiCTh ypa)l(eHH.SI - qffM 

,ZJ;OBme 36epiraIOTbC.SI KparreJibKH BOJIOrH, THM BeJIHKHM BH.SIBJI.Sl€TbC.SI KiJihKiCTb 

3apa)l(eHHX pOCJIHH. 

IIicJI.SI 3apa)l(eHH.SI pocJIHH i npoHHKHeHH.SI naToreHa B TKaHHHH pocJIHHH­ 

Xa3.SI'iHa p03BHTOK XBOpo6H npoTiKa€ nopiBH.SIHO He3aJie)l(H0 Bi,n; BOJIOroCTi 

HaBKOJIHillHhOro   cepe,n;OBH:r.u;a. 
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3HaqeHIDI <PaKTopa BonorocTi 3HOBY 3pocme .n;o qacy 3aBeprneHIDI 

iHKy6au;iliHoro rrepio.n;y, .SIKHM 3aKiHqyeTbC.SI crropoHeceHIDIM. y 6inhIIIOCTi rpH6iB 

yTBopeHH.SI crrop Bi.n;6yBa€TbC.SI IlHIIIe B YMOBax  BHCOKOl Bonoro3a6e3rreqeHOCTi 

cepe.n;oBmu;a. Oco6nHBO u;e Bi.n;HocHThC.SI .n;o rrepeHococrropoBHX rpH6iB. TaK, 

MaCOBe crropoyTBopeHH.SI B 36y.n;HHKa <Pim<l>TOP03Y KapmrrniCIIOCTepira€TbC.SI rrpH 

Ha.SIBHOCTi KparrnHHHOl Bonom rrpoT.SiroM 4-5 ro.n;., rrpH Bi.D;HOCHiM BOnorocTi 

IIOBiTp.SI Hlf)l(qe 75 % crropH He 3
1
.SIBil.SIIOTbC.SI 30BciM. 

3HaqeHH.SI <l>aKTopa BonorocTi B p03BHTKY XBOpo6 BH3Haqa€TbC.SI 

TeMrrepazypHHMH YMOBaMH HaBKOilHIIIHbOro cepe.n;oBmu;a. IlpH BHCOKIH 

TeMrrepazypi Haii6in1>rna KillhKiCTb 3apa)l(eHHX pocnHH CIIOCTepira€TbC.SI B YMOBax 

rri.n;Bmn;eHoi: BonorocTi cepe.n;oBmu;a; 3i 3MemneHIDIM TeMrrepazypH Bi.n;6yBa€ThC.SI 

3aKOHOMipHe 3HH)l(eHIDI orrTHMYMY BonorocTi i MaKCHMan1>Ha Kin1>KicT1> XBOpHX 

pocnHH Bi,D;3HaqaeTbC.SI rrpH 6inhIII HH3bKHX 3HaqeHIDIX :Qboro IIOKa3HHKa. 

BrrnHBiHIIIHX <PaKTopiB cepe.n;oBmu;a 6in1>rn o6Me)l(eHe i n0Kan1>He. xHiM 

BIIIlHB BH.SIBil.Sl€TbC.SI IlHIIIe Ha OKpeMHX eTarrax p03BHTKY rraToreHa a6o B 

crren;H<l>iqHHX yMoBax lioro iceyBaHIDI. 3 TaKHX <PaKmpiB Haii6in1>rne 3HaqeHIDI 

MaIOTb CBirno iBiTep. 

CsiTJio.  BrrnHB  cBirna  Ha  rrnHH iH<i>eK:a;iMHoro  rrpou;ecy  rroqHHae 

rro3HaqaTHC.SI m;e .n;o 3apa)l(eHIDI pocnHH. 

IIepio.n; 3apa)l(eHH.SI cKna.n;aeTbC.SI 3 .n;Box <l>a3, m;o po3pi3IDIIOTbC.SI Mi)I( co6010 

no peaK:u;il Ha cBirnoBHM <PaKTop. IIeprna 3 HHX - BnacHe  rrpopocTaHIDI crrop, 

npoTiKa€ B 6inhIIIOCTi BHIIa.n;KiB He3ane)l(H0 Bi.n; Ha.SIBHOCTi MiHTeHCHBHOCTi CBirna; 

.n;pyra - nicn.SI npopocTaHH.SI cnop, npoXO,!l;HTb Hali6inhIII aKTHBHO IIpH rri.n;BHID;eHiM 

OCBiTneHOCTi. IIo3HTHBHa .n;i.SI CBiTna II03HaqaeTbC.SI TaKO)I( Ha IIIBH,!l;KOCTi po3BHTKY 

namreHa B pocnHHi-Xa3.Sii:Hi. Oco6nHBO qiTKo u;e BH.SIBil.SI€ThC.SI Bip)l(aCTHX rpH6iB. 

qHM 6in1>rne CBirna, THM KOpOTIIIeiHKy6au;iMHHM rrepio.n; y niHiMHOlip)l(i IIIIIeHHIJ;i, 

)l(OBTOIip)l(i .SiqMeHIO, ip)l(i n1>oey i KBaconi i T..n;. IIepeBara xMapHoi: noro.n;H 

36in1>rnye TPHBanicThiHKy6au;iMHoro rrepio.n;yip)l(i Ha 3naKax y cepe.n;HhOMY Ha 7-    

8 .n;HiB i 6in1>rne. I.J;e CKOpoqye KillhKiCTb reHepau;iM rpH6a i3HH)l(Y€ THM caMHM 

iHTeHCHBHiCTb  ypa)l(eHIDI pocnHH. 

0.n;HaK OCHOBHe 3HaqeHH.SI CBirna B p03BHTKY XBOpo6 CKna,D;a€TbC.SI y 

<PopMyBaHHi cnpHMIDITilHBOCTi pocnHH .n;o 3apa)l(eHIDI. Earam rpH6iB, y TOMY 

qlfcniip)l(aCTi i MyqHHCTOpOC.SIHi , )l(HBYTb 3a paxyHOK 6e3nocepe.n;Hix rrpo.n;yKTiB 

<PoTOCHHTe3y. B yMoBax iHTeHCHBHoro ocBiTneHIDI B pocnHHax aKTHBi3yIOThC.SI 

npou;ecH aCHMin.SI:a;il, ByrneBO,!l;HOro i 6inKOBOro o6Mitty, m;o y CBOIO qepry 

CTHMYilIO€ p03BHTOK napa3HTyIOqlfx Ha HHX rramreHiB. 3apa)l(eHH.SI pocnHH He 

Bi.n;6yBa€TbC.SI, .SIKID;O rri.n; qac iH<i>eK:u;il i rrpoT.SiroM HaczyrrHHX 48 ro.n;. CBirno 

Bi.n;cyTH€. Hali6in1>rneiHTeHCHBHO ypa)l(aIOThC.SI TKaHHHH ii opraHH 3 rri.n;Bmn;eHoIO 

eHeprieIO <PoTOCHHTe3y, eTHOnipoBaHi pocnHHH He ypa)l(aIOTbC.SI 30BCiM a6o 

ypa)l(aIOThC.SI .n;y)l(e cna6o. 3a3HaqeHa 3ane)l(HicT1> 36epiraeThC.SI ii y Bi.n;HorneHHi 

cnopoHOCHHX rpH6iB. 

BiTep. BiTep BHCTynae 0,!l;HHM 3 OCHOBHHX <l>aKTOpiB IIOIIIHpeHH.SI XBOpo6H 

ronoBHHM qlfHOM IIIn.SIXOM rrepeHocy crrop. BMicT crrop y rroBiTPI 1 IXH€ 

p03CiIOBaHHi MaIOTb rropiBIDIHO qiTKo BHpa)KeHHM ce30HHHM i .n;o60BHM xi.n;. 
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HaH:6iJioIIIa KiJioKiCTb crrop y IIOBiTPi Bi.ZJ;3HaqaE:TbC.SI BJiiTKY iBOCeHH, y 3HMOBHH 

rrepio.n; BOHO pi3Ko CKOpoqyeTbC.SI. l(e IIOB
1
.SI3aHO i3 ce30HHHM po3BHTKOM rpH6iB. 

 

 
5.3 Mo,n;eJIJOBaHHH HTT€Boro u;mmy po3BHTtcy 

WKiJJ;JIHBHX opraui3MiB iWBH,ll;KOCTiimf>eKu;iii uoro npou;ecy 

 

 
Moaenb po3BUmKy KOllopaOcbKOW JIC)'Ka. 1(.SI Mo,n;eJih yrrepIIIe 6yna 

3arrporroH0BaHa    B.B.   BoJioBaqeM.      1 Bi,n;MiHHOIO    p11co10    e   o6n K    <Pi311qH11x 

<l>aKmpiB cepe,n;OBHI.IJ;a i XHix BIImrniB Ha .ZJ;HHaMiKy q11ceJibHOCTi IIIKi.ZJ;HHKa i 

Bi.ZJ;IIOBi.ZJ;HO Ha OCHOBHixapaKTepHCTHKH )KHTTE:.ZJ;i.SIJibHOCTi oco6HH - TPHBaJiiCTb 

po3BHTKy, rrn ,n;HiCTb i3am6eJib 3a rrepio.n; aKTHBHo1)KHTTe,n;i.SIJibHOCTi  i3HMiBJii. B 

OHTOreHe3i IIIKi.ZJ;HHKa p03rn.SI,n;aIOTbC.SI qoTHpH <l>a3H: )KyKiB (Im), .SIE:IJ;b (Ov), 

JIHqHHKH (qoTHpH IIOKOJiiHH.SI, JI) iJI.SIJieqoK (P). 

EnoK-cxeMa Mo.n;eni po3BHTKY Konopa,n;cbKoro )KyKa HaBe,n;eHa Ha pHc. 5.1. 

,[(ruI  rro6y,n;oBH  6JIOK-CXeMH  MO,ZJ;eJii   BHKOpHCTOBYBaJIHC.SI   II03HaqeHH.SI  CHCTeMHOl 

.ZJ;HHaMiKH <l>oppecTepa. 

Ha cxeMi rrpHHH.SITi HacTyrrHi rro3HaqeHH.SI: rrp.SIMOKYTHHKH - <l>a3H po3BHTKY 

KOJiopa,n;CbKOro )KyKa; eJiiIICH - Bxi,n;Hi rrapaMeTPH HaBKOJIHIIIHbOro cepe,n;OBHrn;a; 

KOJia - BHyTpiIIIHi rrapaMeTPH MO,n;en ; cyu;iJihHi JiiHil - rrepexo,n;H 3 O.ZJ;H d <l>a3H 

p03BHTKY B iHIIIY; rryHKTHpHi JiiHil - BIIJIHB rrapaMeTPiB HaBKOJIHIIIHbOro 

cepe,n;OBHrn;a; IIO.ZJ;BiHHi rryHKTHpHi JiiHil - BIIJIHBH IIIKi.ZJ;HHKa Ha KOpMOBY poCJIHHY 

i KOpMOBOl  pOCJIHHH Ha IIIKi.ZJ;HHKa;  BeHTHJibHi 3HaKH  - IIIBH.ZJ;KOCTi  rrepexo.n;y  3 

O.ZJ;Hid <l>a3H BiHIIIY rri.n; BIIJIHBOM <l>aKTopiB cepe,n;OBHIIJ;a i KOpMY; KBa,n;paTH - 

KOHCTaHTH <PaKTopiB cepe,n;oBHrn;a irrorryn.Siu;il. 

3MiHH qHceJibHOCTi IIOIIYJI.SIIJ;iif 3a ,n;Ba IIOCJii.ZJ;OBHHX MOMeHTH p03MHO)KeHH.SI 

MO)l(Ha BHpa3HTH piBH.SIHH.SIM l.,ll;. EenaHOBCbKoro: 

 

                       (5.4) 

.n;e 0 -KiJihKiCTb .SIE:IJ;b, Bi.ZJ;KJia,ZJ;eHHX O.ZJ;HieIO caMKOIO; i -CTaTeBHHiH,n;eKc; 

81,2 ...n - Bi,n;coToK cMepTHOCTi oco6HH rri.n; .n;ie10 1, 2,..., n <PaKTopiB. 

y 3B
1
.SI3KY  3  THM, rn;o  B rrpHpO.D;HHX YMOBax  Ba)KKO  p03qJieHoByBaTH  ,n;iIO 

pi3HHX qmKTOpiB Ha CMepTHiCTb, Koe<Piu;imTH 81, 2,. ..n .n;ou;iJihHiIIIe p03rm1,n;aTH .SIK 

Bi.ZJ;COTKH 3am6enioco6HH Ha pi3HHX CTa.ZJ;i.SIX XHbOro p03BHTKY - .SIE:D;b, JIHqHHOK, 

JI.SIJieqoK,iMaro,  a  TaKO)K   3a  pi3Hi  rrepio,n;H  )KHTTE:.ZJ;IBJibHOCTi   - OHTOreHe3y 

3HMIBJI1. 

<l>yH,n;aMeHTaJibHOIO BJiaCTHBicTIO, rrpHTaMaHHiH 6y,n;h-.SIKiH rrorryn.Siu;il i 

xapaKTepH3yIOqH iT 3.ZJ;aTHiCTb .n;o po3MHO)KeHH.SI, e rrpHcTocoBaHicTh [w(t)]. BoHa 

BH3HaqaeTbC.SI  .SIK  IIHTOMa  IIIBH.ZJ;KiCTb  poczy  q11ceJibHOCTi  N a6o  .SIK  cepe,n;H.SI 

KiJihKiCTb IIOTOMCTBa, rropO.ZJ;)KeHoro O.ZJ;HieIO oco6HHOIO B O.ZJ;HHHD;IO qacy t 

m( t) = dJj . (5.5) 
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P:0c. 5.1 -EJIOK-CXeMa KOH:UemyaJibHOl Mo.n:enip03BMTKY i.Ll:MHaMiKM 

qMceJII>HOCTi Konopa.n:cI>Koro )l(yKa (B.B. BoJII>Baq, 1987) 

 
y BMrra.n:Ky .n:ocni.n:)l(eHHH .Ll:MHaMiKM He B 6e3rrepepBHOMy, a B .Ll:MCKpeTHOMY 

qaci rrpMCTOCOBaHiCTb BM3HaqaeTbCH HK Bi.Ll:HOIIIeHHHiIp03MipiB y IIOCJii.n:oBHi 

MOMeHTM qacy 

(
k) = N( k + 1) 

g N( k) ' 
(5.6) 

 

.n:e g -rrpMCTOCOBaHiCTb; k - MOMeHT qacy, k = 1, 2, ..., n. 

ITicJIH p03rro.n:iny o6ox qacTMH piBHHHHH (5.4) Ha Nr y niBiH iioro qacTMHi 

o.n:ep)l(yE:MO BeJIMqMHy, mo e, 3ri.n:Ho piBHHHHIO (5.6), IIOKa3HMKOM 

rrpMcTocoBaHocTi rrorrynH:uil,.Ll:MHaMiKa HKOI p03rJIH.n:aeTbCH B .n:McKpeTHOMY qaci. 

y TOMY BMrra.n:Ky, HKmo Bxi.n:Hi B rrpaBy qacTMHY BeJIMqMHM BMpa)l(eHi y 

BMrJIH.n:i cpyHK:UiH Bi.n:rroBi.Ll:HMX cpaKTopiB, Bi.n:HorneHHH N1+11Nr MO)l(e p03rnH.n:aTMCH 

HK cpyHK:UIB, mo BM3Haqae 3aJie)l(HiCTb IIIBM.Ll:KOCTi poczy IIOIIYJIH:Ufi Bi.LI: ycix 

cpaKTOpiB, mo BIIJIMBaIOTb Ha HbOro. 

CTocoBHO .n:o Konopa.n:cI>Koro )l(yKa piBHHHHH 3MiHM iioro qMceJibHOCTi 

rrpe.n:cTaBJieHO y BMrJIH.n:i 
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Yr = ' 

 

Nt+l = K = tf1 F( x· )d r( l - µ1C)(1-µz (z)) i 
N 1 100 100 ' 

t to 

 
 

(5.7) 

 

.n;e N1+1 i Nr - qHceJILHicTb rrorrymni:iirnKi,n;HHKa B ,n;Ba rrocni,n;oBHHX MOMeHTaX 

p03MHO)l(eHIDI; 

J
11 

F( x; )d r - cepe.n;m1     cyMapHa IIJii,n;H CTb o,n;Hiei caMKH, HK <PYHK1(iH 

 
MeTeoponoriqHHX <PaKTOpiB iTpHBaJIOCTi p03BHTKY reHepar.i:ii; 

µ2 (z) - cepe,n;HiH cyMapHHH Bi,n;coTOK 3am6eni oco6HH 3a rrepio.n; po3BHTKY 

reHepar.i:iiHK <PYHK1(iH IIOfO,ll;HHX YMOB; 

i   - cyMapHHH   Bi,n;cOTOK   3am6eni iMaro   3a   rrepio.n;   3HMiBJii   HK    <PYHK1(iH 

<Pi3ionoriqHoro  xHLoro crney; 

i -CTaTeBHHiH,n;eKC. 

y  1(bOMY  BHIIa,n;KY  IIOKa3HHK  K  MO)l(Ha  p03rJIH,ll;aTH  HK   eKOJioriqHHH 

Koe<Pir.i:imT   po3MHO)l(eHIDI,  qifceJibHO   piBHHH  rrpHCTOCOBaHOCTi   rrorryJIH1(11   B 

,n;HcKpeTHOMY qaci. BHpa3 (5.7) npe.n;crnBJIH€ co6mo y3aranLHeHy Mo,n;eJib ,n;JIH 

OIIHCY 3MiHH qifceJibHOCTi IIIKi,n;HHKa rri.n; BIIJIHBOM KOJIHBaHb MeTeoponoriqHHX 

yMoB, y HKiH CTPYKTypHo o6'e,n;HaHi ni,n;Mo,n;eni, HKi orrHC)'IOTh ocHOBHi 

xapaKTepHCTHKH ,ll;HHaMiKH - po3MHO)l(eHHH i 3am6eJib - TaKO)I( y 3B
1
H3KY 3 

MeTeoponoriqHHMH yMoBaMH. 

Mo.n;emoBaHIDI )l(HTT€Boro 1(HKJIY IIIKi,n;HHKa noqHHaeTLCH 3 BHxo.n;y )l(yKiB, 

11(0 rrepe3HMYBaJIH, i3 rpyHry. )J;HHaMiKa BHXO,n;yiMaro B KOHKpeTHHX IIOfO,ll;HHX 

yMoBax .n;ocHTb 3a,n;oBiJILHO anpoKCHMY€TbCH piBHHHHHM 

 

1 

1+ e5,42-7,73r 

.n;e Yr -BHXi.n; )l(yKiB hrpyHTy y Bi,n;HOCHHX O,ll;HHHI.J:HX; 

t - qac y Bi,n;HOCHHX O,ll;HHH1(HX. 

 

(5.8) 

3a rroqaTOK BHXO,ll;y rrpHHMa€TbCH ,n;aTa CTiHKOfO nepexo.n;y TeMneparypH 

IIOBiTPH qepe3 10 °C, nicJIH HKOfO Be,n;eTbCH rri.n;paxyHOK .n;o60BHX cyM 

e<PeKTHBHHX TeMrrepaTyp i 3a piBIDIHHHM (5.8) BH3Haqa€TbCH MOMeHT noqaTKY 

MaCOBOfO BHXO,ll;y iMaro, 11(0 36ira€TbCH 3 MaKCHMYMOM neprnoi rroxi,n;Hoi 

3aJie)l(HOCTi  (5.8). 

3 MOMeHry noqaTKy MaCOBOfO BHXo,n;yiMaro 3 rpyHTY i.n;o H:oro 3aKiHqeHHH 

(t1 = 0,50; t2 = 1,0) BeJIHKe 3HaqeHIDI B ,ll;HHaMir.i:i qHceJibHOCTi IIIKi,n;HHKa 

Bi.n;irpalOTb Mirpar.i:ii )l(yKiB, 11(0 BH3HaqaIOTb IIIBH,n;KiCTb i iHTeHCHBHiCTb 

3aceJieHHH IIIKi,n;HHKOM rrociBiB KapTOnJii B noTOqHOMY Berernr.i:iHHOMY ce30Hi. )J;JIH 

01(iHKH iHTeHCHBHOCTi  Mirpar.i:iH y r.i:eli qac  BHKOpHCTOB)'IOTbCH  CTPOKOBi  a6o 

MaKCHMaJILHi 3HaqeHIDI TeMneparypH noBiTpH. IHTeHCHBHiCTb i IIIBH,n;KiCTb 

3aCeJieHHH nporropr.i:iliHi KiJibKOCTi ,n;HiB 3i cnpHHTJIHBHMH ,ll;JIH JibOTY )l(yKiB 

yMoBaMH. 

lliBH,n;KiCTb ,ll;03piBaHIDI )l(yKiB .n;o6oBi Bi,n;COTKH p03BHTKY 

p03paXOBY€TbCH  no rrepernopeHOMY  piBHHHHIO (5.1) 
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2 

i 

 

 

* 100 
y = ' 

0,221t  -8,738t + 4,15r + 94,6 
(5.9) 

 

,n;e y* -IIIBH,ll;KiCTb p03BHTKy, %. 

3a rroqaToK Hliu;eKJia,n;KH rrpHliMaCTbCH ,n;arn HarpoMa,n;)l(eHIDI cyMH ,n;o6oBHX 

Bi,n;coTKiB po3BHTKy, piBHiM 100 % (S0v)· IIpH HOpMa.JibHHX TepMiHax rroca,n;KH 

KapTOmii, T06TO 3 MOMeHTy rrepexo,n;y TeMrreparypH rpyHTY Ha nrn6HHi 10 CM 

qepe3 7 °C, cxo,n;H 31HBJIHIOTbCH paHiIIIe ,n;aT rroqaTKY Hliu;eKJia,n;KH )l(yKaMH 

MaCOBOro BHXO,n;y. y 3B
1
H3KY 3 IJ;HM TepMiH XHbOfO ,l1;03piBaHIDI MO)l(e BBa)l(aTHCH 

rroqaTKOM rrepio,n;y rrpo,n;yKTHBHOi' Hliu;eKJia,n;KH (Sov)· ,D;o IJ;bOfO qacy OCHOBHa Maca 

cpi3ionoriqHo o,n;Hopi,n;HHX iMaro BCTHrac BHMTH 3 rpyHzy, p03CeJIHTHCH Ha 

rroca,n;KH KapTmmirroToqHoro poKy irri,n;roTyBaTHCH ,n;o po3MHO)l(eHHH. IIo,n;anbIIIe 

IIOBO,ll;)l(eHIDI )l(yKiB i XHC p03MHO)l(eHIDI BH3HaqaCTbCH IIJ;iJibHiCTIO 3aceneHHH i 

rroro,n;HHX yMoB. lpH IIJ;iJibHOCTi 3aceneHIDIiMaro He BHIIJ;e 2 3K3/M
2  

HTeHCHBHiCTb 

HMIJ;eKJia,n;KH BH3HaqacTbCH piBHeM TeMrrepaTypH, BOJioricTIO IIOBiTpH i,ll;OB)l(HHOIO 

,n;IDI. B u;eli qac pocJIHHH Kapmrrni 3Haxo,n:HTbCH y cpa3i perrpo,n;yKTHBHoro poczy i 

MaIOTb ,ll;JIH IIIKi,ll;HHKa MaKCHMa.JibHY IIO)l(HBtty=)l(HBHJibtty u;iHHiCTb. 

PiBIDIHHH 3B
1
H3KY ,n;eKa,n;HHX cyM rrni,n;HOCTi caMOK Konopa,n;cbKoro )l(yKa 3 

TeMrrepazypoIO i,ll;OB)l(HHOIO ,ll;HH Mac BHfJIH,ll; 

 

L: Fi = 4,78ti + 156,7ri - 4,77rf -1313 , 
10 

(5.10) 

 
,n;e L: Fi -cyMa HCIJ;b 3a i-y ,n;eKa,n;y, 

10 

R = 0,73, 

ti - cepe,n;IDI 3a i-y ,n;eKa,n;y TeMrrepaTypa rroBiTpH, 

'rj - ,ll;OB)l(HHa ,ll;HH Ha rroqaTOK i-oi' ,n;eKa,n;H. 

Po3paxyHoK ,n;eKa,n;Hoi' rrni,n;HocTi caMoK Konopa,n;cbKoro )l(yKa Be,n;eTbCH 3a 

piBHHHIDIM (5.10) 3 ypaxyBaHHHM TeMrrepazypHHX Me)!( Hliu;eKJia,n;KH. 3 u;icIO 

MeTOIO rrporpaMOIO rrepe,n;6aqeHO p03paxyHOK ,ll;OB)l(HHH ,ll;HH Ha ,n;azy rroqaTKY 

MacoBoi' Hliu;eKJia,n;KH i HacTyrrHi ,n;Hi qepe3 KO)l(tty ,n;eKa,n;y. 3a BHYTPiIIIHIO 

KOHCTaHTY rrpH po3paxyHKax rrpHliMaCTbCH IIIHpOTa ri,n;poMeTeOCTaHIJ;ii'. 

CyMapHa rrni,n;HiCTb ,n;JIH Mo,n;eni (5.7) o6qHcJIIOCTbCH 3a cpopMynoIO 

 

                                      (5.11) 

HK  CYMa ,n;eKa,n;HHX CYM HCIJ;b, IIJ;O Bi,n;KJia,n;aIOTbCH 3a rrepio,n; rrpo,n;yKTHBHoi' 

Hliu;eKJia,n;KH. 

IIoHHTTH rrpo,n;yKTHBHoi' Hliu;eKJia,n;KH BBO,ll;HTbCH 3 HaczyrrHHX MipKyBaHb. 5IK 
yKa3yBanocH paHiIII, caMKH Konopa,n;cbKoro )l(yKa Bi,n;KJia,n;aIOTb HMIJ;H rrpoTHroM 
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v 

v 

v 

v 

v 

 

,n;ocHTb 'fPHBarroro rrepio,n;y qacy, o,n;HaK He 3 ycix .aiiu;eKJia,n;oK MO)l(YTb 

po3BHBaTHC.H iMaro, 3,n;aTHi ,n;o rrepe3HMiBJ1i. ToMy qacTHHa .aeu;b, y p.a,n;i BHrra,n;KiB 

,n;y)l(e 3HaqHa, He rpae Hi.HKOl poni B 36iJibIIIeHHi qHCeJibHOCTi  IIIKi,n;HHKa B 

HaCTYIIHOMY pou;i. (}r)l(e, rrpo,n;yKTHBHa rrni,n;HiCTb 3aB)l(,ll;H MeHIIIe 3ararr1>HOi'. ,[(JI.a 

o6niKy u;iei' oco6JIHBOCTi B (5.7) iBBe,n;eHHi Me)l(i Sov i so*v . Me)l(a Sov 
3aJie)l(HTb 

Bi,n; TepMiHy BHXO,D;y )l(yKiB, mo rrepe3HMYBaJIH, iTpHBaJIOCTi XHbOro ,n;o3piBaHH.H. 

Me)l(a  So* €  IIOKa3HHKOM KiHQ.H rrepio,n;y rrpo,n;yKTHBHOl .HMQeKJia,D;KH i 

BH3HaqaeTbC.H .HK ,n;arn Tiei' .HMQeKJia,n;KH, 3 .HKOliMaro 3
1
.HBJI.HIOTbC.H ,n;o rrepexo,n;y 

BOCeHH TeMrrepaTypH IIOBirp.H qepe3 12 °C. y QbOMY BHrra,n;Ky rrepio,n; 

rrepeMiarray3Horo )l(HBJieHH.H cKJia,n;e 10-15 ,n;HiB i qacTHHa iMaro 3MO)l(e 

rri,n;roTyBaTHC.H ,n;o rrepe)l(HBaHH.H 3HMOBOro rrepio,n;y. 

Po3paxyHoK 'fPHBarrocTi po3BHTKY rroBHoi' reHepau;ii' Be,n;eT1>C.H 3a 

rrepeTBopeHHM piBH.HHH.HM (5.2) ,Zl;JI.HiMaro 
 

y*= 100 
-
 
 

(5.12) 

0,378t2 
- l8,54t + 253,7 

 

IlpH QbOMY ,Zl;Jl.H o,n;ep)l(aHH.H ocepe,n;HeHOl TpHBaJIOCTi p03BHTKY reHepau;ii' B 

Me)l(ax qacoBoroiHTepBarry Bi,n; So ,n;o S12oc p03paxyHoK Be,n;eT1>c.a 3 rrocni,n;oBHHM 

3CYBOM Ha 0.Zl:HY ,n;eKa,n;y. 

Ocepe,n;HeHa 'fPHBarriCTb po3BHTKY reHepau;ii' (Ov-lmn) p03paxosyeThC.H 3a 

BHpa30M 

Q = 
Yr

0  
+Yr

1 
+...+ Yr

n
 

n 

 

(5.13) 

 

,n;e yr 0 -'fPHBaJiiCTb p03BHTKY reHepau;ii' IIIKi,Zl;HHKa 3 .HMQeKJia,n;oK, Bi,n;KJia,n;eHHX y 

,n;aTy s0 ; 
Yr ...yrn-I - rpHBarricTb po3BHTKY reHepau;ii' 3 .H€Qb, Bi,n;KJia,n;eHHX qepe3 1,2, ... n- 

1 

1 ,n;eKa,n; rricm1,n;aTH So ; 
yr - 'fPHBaJiiCTb p03BHTKY reHepau;ii' IIIKi,Zl;HHKa 3 .H€Qb, Bi,n;KJia,n;eHHX y ,n;aTy 

n 

S0** · 

Po3MipH cyMapHoi' 3am6eni Konopa,n;c1>Koro )l(yKa 3a rrepio,n; po3BHTKY Bi,n; 

.aeu;1> ,n;o iMaro BH3HaqaioTbC.H YMOBaMH 3BOJIO)l(eHHH i 'fPHBarricTIO rrepio,n;y 

p03BHTKY reHepau;ii' 

 

µI = 34,54lnQ + 20,291ln LW -141,0 , (5.14) 
 

R = 0,89;  sµI = ±5 % ' 
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)l;e µ1 - Bi)l;COTOK 3am6eniocoforn 3a ocepe)l;HeHHH rrepio,n; (Ov -Im11); 

Q- ocepe)l;HeHa TPHBanicTb po3BHTKY reHepau;ii; 

IW - cyMa orra,n;iB 3a ocepe)l;HeHHH rrepio)l; (Ov -Im11). 

,[(JIH BH3HaqeHHH KiJibKOCTi oco6HH KOJiopa)l;CbKOro )l(yKa, ru;o rHHYTb, 3a 

rrepio)l; XHbOro p03BHTKY Bi)]; HCIJ;b )l;O iMaro, o6qHCJIIOIOTb cepe)l;HIO KiJibKiCTb 

OIIa)l;iB, HKi BHIIa)l;aIOTb 3a O)l;HH )l;eHb rrepio,n;y Bi)]; rroqaTKY MaCOBOl HHIJ;eKJia)l;KH 

s0v
 

)l;O rrepexo,n;y TeMrrepazypH rroBiTPH qepe3 12 °C BoceHH. Cepe)l;HH )l;o6oBa 

KiJihKiCTb orra)l;iB rrepeMHO)l(YCTbCH Ha cepe)l;HIO TPHBaniCTb po3BHTKY reHepau;ii i 

3a piBHHHHHM (5.14) o6qHCJIIOCTbCH cepe)l;Hiii Bi)l;COTOK 3am6eni µ 1. 

3am6enhiMaro 3a rrepio)l; 3HMiBniB 3aJie)l(HOCTi Bi)]; <Ph onoriqHoro XHboro 

CTaHY BH3HaqaeTbCH 3a piBHHHHHM 

 

µ2 = 74 -5,6(t -17,3) ' (5.15) 

 
)l;e µ2 - Bi)l;COTOK 3am6eni; 

t - cepe,n;HH TeMrrepaTypa rrepio)l;y )l;O)l;aTKOBOro )l(HBJieHHH )l(yKiB y Me)l(aX 

14...20,5 °C. 

06qHCJIIOIOTbCH cepe)l;Hi 3a 10 )l;HiB rrepeMiarray3HOro )l(HBJieHHH iMaro 

TeMrrepazypH IIOBiTPH Bi)]; BHXO)l;Y rrepnrnx )l(yKiB JiiTHbOl reHepau;ii )l;O S12°c 3 

rrocni)l;OBHHM 3CYBOM Ha O)l;HY )l;eKa)l;y. Bi)l;COTOK 3am6eni )l(yKiB 3a rrepio)l; 

3HMiBJii o6qHCJIIOCTbCH 3a BHpa30M 

 

                               (5.16) 

)l;e n=l, 2, ..., n - KiJibKiCTb )l;eKa)l;HHX 3CyBiB )l;aT BHXO)l;YiMaro JiiTHbOl 

reHepau;il. IlpH p03paxyHKax 3a cepe)l;HiMH 6ararnpiqHHMH 3HaqeHHHMH 

MeTeoponoriqm1x BeJIHqHH H K IIOKa3HHK 3am6eni 3a rrepio)l; 3HMiBJii rrpHHMaCTbCH µz 

= 60 %. 
AnropHTMOM rrepe)l;6aqeHe o6qHcneHHH TepMiHiB po3BHTKY JIHqHHOK II iIV 

BiKy 3 HCIJ;b, ru;o Bi)l;KJia)l;aIOTbCH B rrepio)l;iHTeHCHBHOI HHIJ;eKJia,n;KH. 

,l(aTH IIOHBH 3a3HaqeHHX $a3 p03BHTKY p03paXOBYIQTbCH 3a rrepeTBopeHHMH 

piBHHHHHMH, HaBe)l;eHHMH y rn6n. 5.1; rrepeTBopeHHH Yx BHKoeyeTbCH B TaKHH )Ke 

crroci6, HK i piBHHHHH (5.2). Ilepio)l; Mi)I( )l;aTaMH S11 11 i i S11 1v e Haii6inhIII 

e<PeKTHBHHM )l;JIH rrpoBe)l;eHHH xiMiqHHX o6po6oK. 

Ha 3aKJI10qH0My ernrri po3paxyHKiB rrpoBO)l;HTbCH o6qHcneHHH 3a 

<PopMyJIOIO (5.11) IIOKa3HHKa 3MiHH qHceJibHOCTi IIIKi,n;HHKa - eKonoriqHoro 

Koe<Piu;ieHTa po3MHO)l(eHHH K. Koe<Piu;irnT K MO)Ke iHTeprrpeTyBaTHCH HK 

IIOKa3HHK cepe)l;HbOl KiJibKOCTi oco6HH, HKi p03BHBaIOTbCH Bi)]; O)l;HieY caMKH 3a 

rrepio)l;, piBHHH rrpoMi)l(KY Mi)I( IIOCJii)l;OBHHMH p03MHO)l(eHHHMH, T06TO 3a piK. 3 

Bi)l;OMHM Koe<Piu;ieHTOM e (IIHTOMOIO IIIBH)l;KiCTIO poczy rrorrynHu;ii) IIOKa3HHK K 

3B
1
H3aHHH crriBBi,n;HOIIIeHHHM lnK = & . 

3i CTPYKTYPH MO)l;eni i BH3HaqeHHH eKonoriqHoro Koe<Piu;irnrn 

p03MHO)l(eHHH BHXO)l;HTb, ru;o MO)l(YTb 6yTH TeopeTHqHo BH3HaqeHi BY3JIOBi 
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3HaqeHIDI K, npH  HKHX  ,[(HHaMiKa  3MiH Bi,[(HOCHo1 qHceJihHOCTi  IIIKi,[(HHKa  Mae 

HKicHo  pi3HHH xapaKTep.  TaKHMH  BY3JIOBHMH 3HaqeHHHMH  e: K=l,O;  K>l,O; 

K<1,0. 3HaqeHHH K = 1,0 YKa3YIOTb Ha Te, mo qlfceJihHiCTb IIIKi,[(HHKa Mi:>K ,[(BOMa 

IIOCJii,[(OBHHMH  MOMeHTaMH  p03MHO:>KeHHH  He  3MiHHJiaCH  i 3aJIHIIIHJiaCH  Ha 

nocTiHHOMY piBHi; 3HaqeHIDI K > 1,0 xapaKTepH3yIOTb picT qHceJibHOCTi i iI 
iHTeHCHBHiCTb, a 3HaqeHHH K<l,O, HaBnaKH, YKa3yIOTb Ha 3HH:>KeHHH qHceJihHOCTi 

iBi,[(o6pa:>KaIOTbiHTeHCHBHiCTb QbOro 3HH:>KeHHH. 

Mo.zi;eJiroeauuu po3BHTKY xeopo6 pocJiuu. YMOBH noro,[(H BIIJIHBaIOTb Ha 

Beeb nepio,[( 3axBOpIOBaHHH pOCJIHH, noqHHaIOqH Bi,[( BIIpoBa,[(:>KeHHH namreHa i 

KiHqaroqH IIOHBOIO Ha IIOBepxHi ypa:>KeHOl KYJibTYPH penpo,ll;yKTHBHHX opraHiB 

napa3HTa. 

B3a€MO,[(iH pocJIHHH, naTOreHa icepe,ll;OBHma 51. l iaHK y 1936 p. nponoeye 

Ha3HBaTH mpurymHUT<.OM xeopo6u. I pH QbOMY OCHOBHHM IIOKa3HHKOM BIIJIHBY 

QHX <i>aKTOpiB CJIY:>KHTb IIIBH,[(KiCTbiH<i>eKQi , T06TO 36iJibIIIeHHH KiJibKOCTi (a6o 

qacTKH) ypa:>KeHo1 TKaHHHH 3a O,[(HHHQIO qacy. lliBH,[(KicThiH<i>eKQil, HK 

YKa3Y€ lliaHK, n ,[(CYMOBY€ Bci IIOKa3HHKH, mo BIIJIHBaIOTb HaiH<i>eKQiHHHH npoQeC, - 

reHeTHqey   CTiHKiCTb   Xa3HlHa,  iioro  BiK,  miJihHiCTb   poCJIHHHOfO   IIOKpHBy, 

BipyneHTHiCTb (BipyneHTHiCTb Qe cyKynHiCTb XBopo6oTBopHHX  BJiaCTHBOCTeii 

MiKpo6iB - 36y,[(HHKiB 3apa3HHX XBOpo6) i arpeCHBHiCTb namreHa, BeJilfqHHY i 

<i>opMy  penpo,ll;yKTHBHHX  TiJieQb,  KiJihKiCTb  OIIa,[(iB,  Bi,[(HOCtty  BOJioriCTb  i 

TeMnepaTypy IIOBiTpH TaiH. 

,[{ml BH3HaqeHIDI IIIBH,[(KOCTi IIJIHHY eni<l>iToTiH y HayKOBHX ,[(OCJii,[(:>KeHHHX i 

npaKTHqHiH   .[(iHJibHOCTi   3acTocoBy£TbCH   MaTeMaTHqHe   Mcv:i;enroBaHIDI.   BoHo 

,[(03BOJIH€ OQiHHTH 3HaqeHHH OKpeMHX <i>aKTopiB y ,[(HHaMiQi XBopo6H iBH3HaqHTH 

BIIJIHB Ha HHX KOMIIJieKcy arpoTeXHiqHHX i3aXHCHHX 3aXO,[(iB. 

0,[(Hi€IO 3 Haii6iJibIII IIIHpOKO p03IIOBCIO,[(:>KeHHX MO,[(eJieii, HKi 

Bi,[(o6pa:>KaIOTb xi,[( eni<PiToTi ,CJIY:>KHTb MO,[(eJib 51. liaHKa 

 

dx = rx(l - x) 
dt ' 

(5.17) 

 

,[(e dx/dt -IIIBH,[(KiCTb 36iJihIIIeHHH XBopo6H 3a O,[(HHHQIO qacy; 

x - KiJihKiCTb (qacTKa) XBOpo1 TKaHHHH pocJIHHH; 

t - qac  npoTiKaHIDI XBOpo6H;  (1-x) - KiJihKiCTb  (qacTKa)  3,[(0pOBOl  TKaHHHH, 

,[(OCTYIIHOl ,[(JIH 3apa:>KeHIDI; 

r -IIIBH,[(KiCTb  H<i>eKQil. 

y  Qiii  <i>OPMYJii   npHHMa€TbCH   YMOBHO, mo    IIIBH,[(KiCTb iH<i>eKQil  r 

3aJIHIIIa€TbCH IIOCTiHHOIO npornroM ycboro qacy CIIOCTepe:>KeHHH r, a yTBopeHIDI 

cnop, 3apa:>KeHIDI pOCJIHH i HapOCTaHIDI  XBOp06H  Bi.[(6yBaIOTbCH  6e3yIIHHHO. 

0,[(HaK y npHpO,[(i Qe IIOJIO:>KeHHH MO:>Ke CJIY:>KHTH CKopiIIIe BHKJIIOqeHHHM, Hi:>K 

npaBHJIOM. ToMy B piBHHHIDI, 3anponoH0BaHe 51 liaHKOM, Heo6xi,[(HO BBO,[(HTH 

nonpaBKH, o6yMOBJieHi BIIJIHBOM HaiH<i>eKQiHHHH npoQec 30BHiIIIHiX <i>aKTOpiBi, 

HaCaMnepe,[(,IIOfO,[(H. 

Bi,[(Hocey IIIBH,[(KicTbiH<i>eKQil r1 3a KOHKpeTHHH npoMi:>KOK qacy t2 - t1 

MO:>KHa BH3HaqHTH 3a <l>opMyJIOIO 
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'l = 
 

1-(loge   Xz 

 
-loge 

 
X1-) , 

 
(5.18) 

t2 -t1 I-x2 I-x1  

 
,z:(e loge iloge - Hazypa.JII>Hi norapmpMH Bi.z:(HOIIIeHmIqacTKH 3apa)l(eHoi 

I - x2 I - x1 

TKaHHHH .z:(O qacTKH 3.z:(OpOBOl Bi.z:(ITOBi.z:(HO B qac t2 if1. 

lIIBH.z:(KiCTb impeKu;ii",  BH3HaqeHy  3a u;iE:IO <l>opMyJioIO,  xapaKTepH3y€iI 

ocepe,z:(HeH HH ITOKa3HHK 3a po3rmrnyTHH npoMi)l(OK qacy. 

Iloro.z:(Hi yMoBH cJiy)l(aTb BHpiIIIa.JII>HHM <l>aKTopoM :ru:opiqHHX KOJIHBaHI> 

iHTeHCHBHOCTi p03BHTKY XBopo6 poCJIHH. 0.z:(HH THIT noro,z:(H cnpIDI€ CITa.Jiaxy 

eni<l>iToTi ,iHIIIHH - np11miqye ri. 

ModeJ110Banua BnJluBy yiu«od:HCeuua poCJ1uu xBopo6aMu ua tjJopMyBanua 

ypo:HCa10. EaraTi ByrneBo.z:(aMH 6a.z:(HJI.IDI i 6yn1>611 KapTOnni - npeKpacHHH 

cy6cTPaT .z:(JIH q11cJieHHHX MiKpoopraHhMiB, rp116iB Ta 6aKTepiii, :ru:o BHKJIHKaIOTb 

pi3Hi 3axBoproBaH u;iei KYJI1>Typ11. 

<l>iTO<l>TOpa - 0,z:(Ha 3 HaHIIIKi.z:(JIHBiIIIHX XBopo6 KapTOnni. <l>iTO<l>TOpa 

IIIHpoKo noIIIHpeHa i Bi.z:(oMa TaM, ,z:(e po3BOMTI> KapTOITJIIO. Oco6n11Bo BeJIHKoi 

IIIKO.z:(H 3aB.z:(a€ XBOpo6a B 30Hax 3 pHCHHM BHITa.z:(iHM OITa.z:(iB B .z:(pyry ITOJIOBHHY 

niTa. 36y.z:(HHK xBopo611 - rp116 Phytohthoraintestans de Bary. <l>iTO<l>TOpa Bpa)l(a€ 

n11crn, cTe6na i6yn1>611,iHo.z:(i 6yToHH iHro.z:(H KapTOnni. IIepIIIi03HaKH xBopo611 

3'HB.IDIIOTbCH Ha HH)l(Hix JIHCTKax KapTOITJIHHOro Ky:ru;a y BHrJIH.z:(i TeMHo-6yp11x 

MOKpHX ITJIHM. Ha HH)l(Hiii CTOpoHiJIHCTH Ha Me)l(i 3.z:(OpOBOl Ta ypa)l(eHoi TKaHHHH 

YTBOpIO€TbCH 6iJIHH Ha.JiiT, ITOMiTHHH B .z:(O:W:OBY noro.z:(y a6o BpaHu;i .z:(O BHCHXaH 

poc11. / 

3a cnpHHTJIHBHX YMOB (qacTi BHITa.z:(iH ona.z:(iB, ITOMipHa TeMnepazypa) 

XBOpo6a Ha noni ITOIIIHpIO€TbCH .z:(y)l(e IIIBH.z:(KO i npornroM 7-10 .z:(HiB MO)l(e 

3HH:W:HTH Bee 6a.z:(HJIJIH KapTOnJii. qHM 6JIH)l(qe .z:(O ITOBepxHip03TaIIIOBaHi 6yn1>611, 

THM IIIBH.z:(IIIe i CHJihHiIIIe Bi.z:(6yBa€TbCH x 3apa)l(eHHH. Ha ypa)l(eHHX 6yn1>6ax 

3'HB.IDIIOTbCH 6ypi TBep.z:(i IT.IDIMH. Ha po3pi3i TaKHX  6yn1>6 BH.z:(HO ip)l(aBe 

<l>ap6yBaHHH M'HKOTi. 

TeMnepazypa cepe.z:(OBH:ru;a € O.z:(HHM 3 OCHOBHHX <l>aKTOpiB, :ru:o BH3HaqaIOTb 

MO)l(JIHBiCTb BHHHKHeH 3aXBOpIOBaH pocJIHH i czyniHb iioro IIIKi.z:(JIHBOCTi. 

BnJIHB u;1>oro <l>aKTopa  noq11Hae  npoHBJIHTHCH  B)l(e Ha    nepIIIHX    

ernnax iH<l>eKu;iiiHoro  npou;ecy,  06YMOBJIIOIOqH )l(HTT€3.z:(aTHi CTb  36y.z:(HHKa 

XBopo611  i MO)l(JIHBicTb iioro 36epe)l(eHHH .z:(O noqaTKY Berernu;iHHoro nepio.z:(y. 

36epe)l(eHHH 

)l(HTT€3.z:(aTHOCTi naTOreHHa 3HaqHOIO MipoIO 3a.Jie)l(HTb Bi):( <l>opMH iioroicttyBaH 

npornroM nepio.z:(y, KOJIH np11nHHH€ThCH Berernu;iH pocJIHH. HaiiMeHIII cTiHKHMH 

.z :(O BITJIHBY cepe.z:(OBH:ru;a B u;eii qac BmIB.IDIIOTbCH TaK 3BaHi nponaraTHBHi 

cnopH. IlpH TeMnepazypi BH:ru;e l 5°C 3HaqHo 3HH)l(Y€TbCH aKTHBHiCTb 

npopocTaH 300cnop 36y.z:(HHKa <l>iTO<l>TOP03Y KapTOITJii, OITTHMa.JlbHOl MH 

HHX € ITOMipHa TeMnepazypa (10-15°C) y ITO€.z:(HaHHi 3 ni.z:(BH:W:eHOIO BOJioricTIO 

ITOBiTPH. 

KopoTKoqacHHH  BITJIHB  BHCOKHX  TeMnepaTyp (BH:ru;e MaKCHMa.JlbHHX) 
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KOHi.z:(ii MO)l(YTI> nepeHOCHTH, He BTPaqaroq11 )l(HTT€3.z:(aTHOCTi . 
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IlpH TeMnepaT)'pax -1 i -2°C KOHi.n;il npopocTaIOTb, arre ii He BTpaqaIOTb 

3.n;aTHOCTi npopocrnTH. KoHi.n;ilrHH)'Tb npH THX )Ke HeraTHBHHX TeMnepaTypax, 

npH HKHX Bi,D;MHpae 6a.n;murn KapTOilJii. 

Ha po3BHTOK xBopo6H B 6ynb6ax BilJIHBae TeMnepaT)'pa noBirpH. Oco6JIHBO 

CHJibHO rHHIOTb ypa)l(eHi 6ynb6H B nepnrnli nepio.n; 36epiraHHH, KOJIH TeMnepaT)'pa 

B CXOBHIIJ;ax ):(OCHTb BHCOKa. IlpH TeMneparypi 3-5°C CHMilTOMH XBOpo6H Ha 

3apa)l(eHHX 6ynb6ax npoHBJIHIOTbCH noBiJihHO. B)l(e B rpy.n;Hi Ha 6iJihIIIOCTi 6ynh6 

p03BHBa€TbCH cyxa a6o MOKpa rHHJib. riqm BCepe.n;HHi 6ynb6 36epiraIOTbCH 

npornroM ycLoro nepio.n;y 36epiraHHH. Bonoro3a6e3neqeHiCTb cepe.n;oBnm;a 

3HaqHoIO Miporo BH3Haqae rpnBarricTb 36epe)l(eHHH )l(HTT€3,D;aTHOCTi naToreHHa. 

KoHi.n;il <PiToqnopH KapTonni npH BOJiorocTi noBirpH 6JIH3bKO 20-40 % BrpaqaroTb 

)l(HTT€:3,D;aTHi CTb qepe3 1-2 ro.n;HHH npH BOJiorocTi IlOBiTpH 50-80 % - TiJibKH qepe3 

3-5 ro,D;HH. 

KoHi.n;il <Pirn<PTopn oco6JIHBO qyrnnBi .n;o BonorocTi noBirpH. KoHi.n;il 

npopocTaIOTb nicJIH 6- ro.n;HHHOro nepe6yBaHHH 3apa)l(eHHX JIHCTiB KapTOilJii B 

cyxoMy IlOBirpi.IlpH o.n;HiM i TiM )Ke TeMnepaT)'pi )l(HTTe3,D;aTHi CTb KOHi.n;iM, 

3MiHIO€:TbCH 3aJie)l(H0 Bi.n; BOJiorocTi IlOBirpH.IlpH TeMnepaT)'pi 20°C iBi,D;HOCHiM 

BOJIOrOCTi IlOBirpH 20-40 % KOHi.n;il BrpaqaIOTb )l(HTTe3,D;aTHicTb qepe3 1-3 ro.n;HHH, 

a npH TiM )Ke TeMnepaT)'pi, arre npH 6iJibIII ni.n;BHIIJ;eHOl Bi,D;HOCHOI BOJIOroCTi 

IlOBiTpH, HK 50-80 %, )l(HTTe3,D;aTHiCTb 36epirarracH 5-15 ro.n;HH. IIicJIH 7 

ro.n;HHHOro nepe6yBaHHH y BOJIOroMy IlOBirpi (MeHIIIe 90 %) KOHi.n;il Brpaqarrn 

3,D;aTHiCTb npopoCTaTH. 

Bee :u;e cBi.n;qHTb npo Marry MMOBipHiCTb rpHBarroro 36epe)l(eHHH 

)l(HTT€3,D;aTHOCTi y KOHi.n;iM <Pirn<PrnpH. 

OcHOBHi qnHHHKH, Bi.n; HKHX 3arre)l(HTb xapaKTep IIIKi.n;JIHBOCTi xBopo6H i 

BeJIHqHHa BrpaT BpO)l(aIO HaCT)'IlHi: 

1. HaHBHiCTb BOrHHIIJ;iH<PeK:u;il ra Bi.n;.n;arreHiCTb Bi.n; HHX noca.n;oK Kaprnnni 

(B OCHOBHOMY BOrHHm;aiH<PeK:u;il- XBOpi noca):()l(eHi 6ynb6H). 

2. CnpnliHHTJIHBicTb copTy - 3a3BHqali paHHbOCTHrni copTH ypa)l(yroTbCH 

CHJibHO, ni3HbOCTHrJii - cna6o. 

3. YMOBH noro.n;n - npH Bonorol i noMipHo Tennill noro.n;i <Pirn<Prnpa 

IIIBH,D;IIIe iCHJibHiIIIe p03BHBa€TbCH. 

4. 1Iac IlOHBH <Pirn<PTopH. IlpH IlOHBi XBOpo6H B KiH:u;i Berera:u;il, a6o 

CJia6KOMY ri p03BHTKY' MO)l(Ha p03paxoByBaTH Ha MeHIIIi BrpaTH BpO)l(aIO, Hi)I( 

TO):(i KOJIH XBopo6a BHHHKa€ Ha noqaTKY BereTa:u;il. 

5. Tnn rpyHT)' - Ha nim;aHHX rpyHTax 6ynb6H KapTOnni MeHIIIe 

ypa)l(yroTbCH, Hi)I( Ha rJIHHHCTHX. 

6. IlpHHOMH arpoTeXHiKH crpoKH noca.n;KH, .n;o6pHBa, ):(OrJIH):(, 

npH6HpaHHH, pe)l(HM 36epiraHHH. 

,n.rrn 6opOTb6H 3 <PiTO<PTOpOIO p03p06JieHHM KOMilJieKC npHHOMiB, cepe.n; 

HKHX BeJIHKe 3HaqeHHH MaIOTb 3ano6i)l(Hi 3axo.n;H. TaK, BeCHHHe nepe6npaHHH 

6ynb6 3 Bi.n;6ipKOBO XBOpHX 6ynb6, 3ano6irae CTBopeHHH paHHix ):()l(epeJIiH<PeK:u;il  

B rpyHTi. Ilepe6npaTH 6ynh6H .n;o:u;inLHo nicJIH npopom;yBaHHH, TOMY mo .n;o6pe 

npoHBJIHIOTbCH <Pirn<PrnpHi IlJIHMH iHKiCTb nepe6npaHHH IlOJiiilIIIY€TbCH. 
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IlpoponzyBaHIDI i paHHi CT_POKH rroca,n;KH MO)l()'Tb B6eperm KapTOIIJUO 

paHHix copTiB Bi,n; rropa3KH <l>iToqnopmo, HKa rrpOHBJU1€TbCH, HK rrpaBHnO, B KiH:u;i 

nHIIIDI - Ha rroqaTKY ceprrIDI. CBoeqacHo BHca,n;)l(eHa rrpopomeHa KapTOIIIDI paHHix 

copTiB ,n;o :u;I>oro qacy B)l(e 3aKiHqye Berern:u;ho i)'HHKae rropa3KH. 

BqacHo rrpoBe,n;eHe rri,n;ropTaHHH o6epirae 6ynI>6H Bi,n; 3apa)l(eHIDI 

<l>iTO<i>TOpOIO B rrepio,n; Berern:u;ii. qepe3 rpyHTOBHH map TOBmHHOIO 12-15 CM 

KOHi,n;ii <l>iTO<l>TOPH MaH)l(e He rrpoHHKaIOTb. 

0,n;HOCTOpOHHi a30THi ,n;o6pHBa rri,n;BHII.J;yIOTb ypa)l(eHiCTb KapTOrrni 

<PiTO<i>TOpo10. IIpaBHnI>He crriBBi,n;HorneHHH a30T)', <Poc<Popy i Kanho ycyBae 

HeraTHBHHH BIInHB a30T)' Ha IIOIIIHpeHHH XBOpo6H. 

E<l>eKTHBHHH rrpHHOM 6opoTI>6H 3 xBopo6010 - rrpocyrnyBaHIDI 6ynI>6 rri,n; 

qac rrpH6HpaHIDI. .5IKmo rrpH6HpaIOTb KapTOrrmo B cyxy rroro,n;y, rrpocyrnyIOTb 

6ynI>6H B rroni. Y ,n;omoBy rroro,n;y Heo6xi,n;Ho rrpocyrnyBaTH KapTOrrmo rri,n; 

HaBicoM, y THMqacoBHX 6yprnx. lpocyrnyBaHIDI 6ynI>6 TPe6a rroqHHaTH HeraM:Ho 

rricnH BHKOIIyBaHHH. qHM 6inI>rne qacy rrpoxo,n;HTb 3 MOMeHT)' BHKOIIyBaHHH ,n;o 

rrpocyrnyBaHIDI,THM 6inI>rne 6ynI>6 ypa)l(a€TbCH <l>iTO<i>TOpOIO. 

B ocrnHHi poKH  IIIHpoKe  3acTOcyBaHIDI ,n;nH  6opoTI>6H  3  <PiTO<l>TOpo10 

O'fPHMano rro3aKopeHeBe rri,n;)l(HBneHIDI KapTOrrni MiKpo,n;o3aMH Mi,n;i. BoHH He 

B6HBaIOTb crropH rpH6a, ane pocnHHH, HKi rri,n;ro,n;yBanH po3qHHOM cipqaHOKHCnoi 

Mi,n;i, CTaIOTb CTiHKiIIIHMH ,n;o <l>iTO<i>TOpH, i IIOHBa XBOpo6H Ha TaKHX rrociBax 

Bi,n;rnryeTI>CH Ha TepMiH, mo 3ane)l(HTb Bi,n; rroro,n;HHX yMoB. 

IlpH <l>opMyBaHHi BpO)l(aIO KapTOrrni M:oro 3HH)l(eHIDI Haii6inbIII qacTO 

Bi,n;6yBa€TbCH qepe3 HacryrrHi rrpHqHHH: rro-rreprne, 3HaqHi KOnHBaHIDI 

BpO)l(aHHOCTi BH3HaqaJOTbCH BIInHBOM rroro,n;HHX YMOB, rro-,n;pyre, rrpH 3HaqHoMy 

rrepe3BOnO)l(eHHi CIIOCTepiraeTbCH p03BHTOK  <l>iTO<i>TOpH, mo TaKO)I( 06yM0Bn10e 

BenHKi KOnHBaHHH BpO)l(aIO KapTOrrni. 

HiMe:U:I>KHMH  BqeHHMH  SCHRUDTER  Ta  ULLRICH  6yna  p03po6neHa 

MO,n;enb ,n;nH 6opOTb6H 3 <l>iTO<i>TOp030M KapTOrrni, TaK HK BHponzyBaHHH KapTOrrni 

,n;y)l(e cKopoTHnocH y HiMeqqHHi, B ocrnHHi poKH BpO)l(aH KapTOrrni cKna,n;ae 

rrpH6nH3HO 208 - 415 ra, TOMY TeMa <PiTo<i>TOpo3y KapTOrrni 3anHrnaeTI>CH 

aKT)'anbHOIO. 

B Mo,n;eni ,n;IDI 6opoTI>6H 3 <PiTo<i>TOpo3oM KapTOrrni, Mo,n;en10eTI>CH 

TeMrreparypa  IIOBiTPH,  Bi,n;HOCHa  BOnoriCTb  IIOBiTPH  Ta orra,n;H i BIInHB :U:HX 

<l>aKTopiB Ha IIOIIIHpeHIDI 3aXBOpIOBaHHH. 3a ,n;OIIOMOroIO :u;iei Mo,n;eni, MO)l(Ha 

BHqHcnHTH BIInHB TeMrreparypH IIOBiTPH, Bi,n;HOCHOI BonorocTi IIOBiTPH Ta orra,n;iB 

Ha p03BHTOK 3axBOpIOBaHHH 3a MiHiManbHHH rrepio,n; i TO,n;i IIOIIIHpeHIDI erri,n;eMii 

3aXBOpIOBaHIDI MO)l(Ha )'HHKH)'TH. 

Mo,n;enb He rrpom03ye qH Bi,n;6y,n;eTI>CH erri,n;eMiH crranaxy 3axBop10BaHocTi, 

qff Hi, BOHa TinbKH rrporHo3ye, mo B HaHKOpOTIIIi TepMiHH MO)l(e rroqaTHCH 

po3BHTOK 3axBop10BaHIDI.  3a ,n;orr0Moro10 Mo,n;eni, KopHcTyBaqy He TPe6a 

rrpOBO,n;HTH 6y,n;I>-HKHX 3axo,n;iB no 6opOTb6i 3 <l>iTO<i>TOp030M, ,n;o TOro qacy KOnH 

:u:e 6y,n;e IIOTPi6Ho, ,n;o :u;I>oro qacy peKoMeH,n;yeTI>CH rrpoBo,n;HTH Ha rroniBhyanI>HY 

rrepeBipKy KapTOIIJUIHHX KymiB. 

.ll:HHaMiqey MO,n;enb rroro,n;a-ypo)l(aH ,n;JUI KapTOrrni, HK OCHOBY CHCTeMH 

KapTOrrn.si:-rnKi,n;HHK-xBopo6a-cepe,n;oBHme icHyBaHIDI po3po6HnH O.K. YCTHHOBa, 
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C.B. A6aIIIHHa, B.B. BoJibBaq. IIociB B Mo,n;enip03rm1,n;aeTbCH HK  <l>YHKn;ioHaJihHO 

,n;H<i>epeHu;iiioBaHe u;ine, B HKOMY BH,n;ineHO rr'HTb €MHOCTeii : JIHCTH, CTe6na, 

KopiHHH, MaTepHHCbKa 6ynb6a, 6ynb6a HOBoro BpO:>KalO (1, s, r, c, r). ):(o60BHH 

rrpHpicT 6ioMacH KO:>KHoro opraHy pocJIHHH BH3HaqaeTbCH rrpou;ecaMH poczy Gp, 

,n;mmHHH Dp, po3rra,n;y qp ipo3rra,n; Bi,n;MepnHx TKaHHH Pp: 

 

dm P  I dt  = G P  - D P  - q P  - PP (5 
.19) 

 

,n;e mp - Bara p-ro opraHa, Mr/cM
2

• 

Ili,n; pocTOM B Mo,n;eni P03YMi€TbCH HOBOYTBopeHHH cTpyKzypHoIMacH i 

rrepe,n;6aqaeTbCH, rn;o Beeb <l>oH,n; ByrneBo,n;iB, HKHH c<l>opMyBaBcH 3a ,n;o6y 

rrepeTBopIOeTbCH B CTPYKTYPHY Macy B rrpou;eci poczy. 

):(JIH OIIHCY ,D;HXaHHH BHKOpHCTaHa ,D;BOKOMIIOHeHTHa cxeMa.IlpHHHHTO, rn;o 

,n;HXaHHH CKJia,n;aeTbCH 3 ,D;HXaHHH 3pOCTaHHH, rrpHMO rrporropu;iHHoro IIIBH,D;KOCTi 

poczy i,D;HXaHHH rri,n;TPHMKH, o6yMOBJieHoro BeJIHqHHOIO B:>Ke c<t>opMOBaHOl MaCH 

opraHa, BonoricTIO iTeMrrepazypmo cepe,n;oBmu;a: 
 

                                   ( 
5.20) 

 

 

,n;e Dp - rro,n;HX p-ro opraHy, Mr/Mr ,n;o6y; 

Rg - Koe<Piu;ieHT ,n;HxaHHH 3pocrnHHH; 

D1, D2 - Koe<Piu;ieHTH ,n;HxaHHH rri,n;TpHMKH, Mr/Mr ,n;o6y; 

lf/ g(/Jg - BOJioricHa iTeMrrepaTypHa <l>YHKIJ;il ,D;HXaHHH. 

BrrnHB pe:>KHMY 3BOJIO:>KeHHH Ha yTBopeHHH HOBHX TKaHHH pocJIHHH 

3,D;iHCHIO€TbCH qepe3 ,n;Ba KaHaJIH: rrpH Hecrnqi BOJIOrH B rpyHTi - qepe3 rrpo,n;HXO­ 

KYTHKYJIHpHHH orrip rroTOKY C02, rrpH Ha,n;JIHIIIKY - qepe3 Koe<Piu;ieHT 

rrepe3BOJIO:>KeHHH. A30THHH pe:>KHM BIIJIHBae Ha <PoTOCHHTe3 ipicT B Mo,n;eni qepe3 

BeJIHqHHY <PoTOxiMiqHoro orropy <l>oTOCHHTe3y. Cni,n; rri,n;KpeCJIHTH, rn;o B u;iii 

Mo,n;eni,D;JIH BpaxyBaHHH XBopo6 BHKOpHCTOBYJOTbCH <l>aKTHqHi ,n;aHi rrpo Bi,n;COTOK 

yIIIKO,n;:>KeHh,  po3BHTOK  xBopo6  He Mo,n;eJIIO€TbCH. IlpH HaHBHOCTi  yIIIKO,n;:>KeHh 

BBO,n;HTbCH ,n;aTH x HaCTaHHH, KiJihKiCTb IIOIIIKO,D;:>KeHHX opraHiB i Bi,n;cOTOK 

yIIIKO,n;:>KeHh. TaKHM qHHOM,iH<l>opMan;iH rrpo rroIIIKO,n;:>KeHHH a6o rrpo xBopo6H, rn;o 

Ha,n;xo,n;HTb B MO,n;eJib, rnrne 3a co6010 3MiHy Mac iIIJIOI.IJ; opraHiB KapTOIIJii. TaKa 

iH<l>opMau;iH MO:>Ke 6yTH OTPHMaHa B pe3yJihTaTi p03paxyHKiB no OKpeMiii Mo,n;eni 

po3BHTKY XBopo6. IO.A.MopryHoB, B.B. BoJibBaq, O.K. YcTHHOBa po3po6HJIH 

MO,n;eJib p03BHTKY <l>iTO<l>TOPH KapTOIIJii. 

CyqacHa TexHonoriH BHporn;yBaHHH ciJihChKorocrro,n;apcbKHX KYJihTYP 

rrepe,n;6aqae KOHTPOJib 3a CTaHOM rrociBiB Ta KopeKu;i10 arpoTexHiqHHX 3axo,n;iB B 

3aJie:>KHOCTi Bi,n; pe3ynhrnTiB QbOro KOHTPOJIIO. 0,n;Ha 3 xapaKTepHCTHK crnHy 

rrociBiB - czyrriHb p03BHTKY pi3HHX XBOpo6, rn;o Bpa:>KalOTb poCJIHHH. y 3B'jl3KY 3 

IJ;HM CTaHOBHTb iHTepec  rrpo6JieMa MO,D;eJIIOBaHHH p03BHTKY  Haii6iJiblll 
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He6e3neqHo1 xBopo6H Kaprnm1i - cpirncprnp03y. CTaH nociBiB BH3HaqaK>Tb 

HaCTYTIHi xapaKTepHCTHKH: Xp( r ,t) - nno:w;a JIHCTOBOI noBepxHi, :w;o 3Haxo,n;HTbCH 

B r - CTa,n;il JiaTeHTHOro nepio,n;y Ha MOMCHT qacy t; aHanoriqHa BCJIHqHHa 

,ll;JIH iHcpeK:QiHHoro nepio,n;y xi(r ,t); x. - nno:w;a 3am6nol JIHCTOBOI noBepxHi. 

3aranbHa 

nno:w;a 3apa)l(CHOI JIHCTOBOI noBepxHi ,n;opiBHK>E:: 

 

X z = JxP( r,t)d r + Jx;(r,t )dr + x. (5.21) 

0 0 

B  ocHoBy  Mo,n;enK>BaHHH  BTIJIHBY  yrnKO,ll;)l(CHHH  pocnHH  xBopo6aMH  Ha 

cpopMyBaHHH  ypo)l(aK>   (A.M. lonbOBHH,   1979)  noKJia,n;eHo   TOH  cpaKT,   :w;o 

BnpoBa,ll;)l(CHHH napa3HTa B TKaHHHi pocJIHHH-Xa3H Ha BHKJIHKaE: qHcJieHHi 3MiHH y 

cpi3ionoriqHHX cpyHK:QiHX pOCJIHHH. <l>oTOCHHTCTHq Ha aKTHBHiCTb JIHCTKiB XBOpHX 

poCJIHH     3HaqHo     3HHE:TbCH     B     nopiBHHHHi     3i     3,ll;OpOBHMH.     3HH)l(CHHH 

iHTCHCHBHOCTi cpOTOCHHTe3y 3aJIC)l(HTb ai,n; pH,n;y cpaKTOpiB - cpa3H po3BHTKY 

poCJIHHH-Xa3H Ha,  CTyneHH  ypa)l(CHHH,  CTaHY  pOCJIHHH  npH 3apa)l(CHHi.  

3MiHH iHTCHCHBHOCTi cpOTOCHHTe3y, HK  npaBHJIO, He BHHBJIHIOTbCH 

B iHKy6a:QiHHHH nepio,n;. 0,n;HaK,  3  TIOHBOK> BH,lJ;HMHX 03HaK

 yrnKO,lJ;)l(CHHH iHTCHCHBHiCTb 

cpoTOCHHTe3y pi3KO 3HHE:TbCH, y pH,n;i BHna,n;KiB  3HaqHo -,n;o 32 %. 

I1pH MO,lJ;CJIIOBaHHi cpOTOCHHTe3y BTIJIHBiHcpeK:Qil Ha :ueii npo:uec MO)l(C 6yTH 

BBe,n;eHO qepe3 3Mitty KYTa HaXHJIY innaTO CBiTJIOBOI KpHBOI cpOTOCHHTe3y 

 

. <l> . f a Qj 
<l>J _ max m <1> iinf <1> 

iinf - <l> j ' 

max 1·1·nf + am
-v iinf   <1> 

 
(5.22) 

 

,n;e <l>; inf - llIBH,n;KiCTb cpOTOCHHTe3y i-ro opraHa ypa)l(CHOIiHcpeK:QiE:K> poCJIHHH,    
2 

Mr·C02/(,n;M ·r); 

<l>max i  inf - llIBH,n;KiCTb  cpOTOCHHTC3Y  i-ro opraHa ypa)l(eHoroiHcpeK:QiE:K> pOCJIHHH    
2 

npH CBiTJIOBOMY HaCHqeHHi, Mr·C02/(,n;M ·ro,n;.); 

am .. - noqaTKOBHH   HaxHJI   CBiTJIOBOI   KpHBOI   cpOTOCHHTe3y   ,ll;JIHi-ro   opraHa 
'Vzmf 

2 2 
ypa)l(CHOI pOCJIHHH, Mr·C02/(,n;M ·ro,n;.)/(BT·M ). 

I1pH 3axBOpIOBaHHi 3HH)l(Y€TbCH CTiHKiCTb pOCJIHH ,n;o HecnpHHTJIHBHX 

cpaKTopiB 30BHillIHbOro cepe,n;OBHID;a, MaKCHMYM TeMnepaTYpHOI KpHBOI 

cpOTOCHHTC3Y ypa)l(CHHX iHcpeK:QiE:K> pOCJIHH 3COByE:TbCH y6iK 6iJiblll HH3bKHX 

TeMnepaTyp. To,n;i BTIJIHB TeMnepaTypH noaiTpH Ha cpoTOCHHTe3 xaopol  pocnHHH 

MO)l(Ha OTIHCaTH BHpa30M 

 
T

1

. -T [ [ T
1

. -T J5 ] 
'I!j = 0 2 d do 

6 
_ d d0 

<l>inf ' Td - Td  - tiT:. f Td - Td  - tiT:.nf ' 
opt 0 opt 0 1 

(5.23) 
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,n;e dlinr - TeMrreparypHa rrorrpaBKa, .SIKa BpaxoBye 3Miey piBH.SI orrTHMaJibHOi' ,n;n.SI 

cpoTOCHHTe3y TeMrrepaTypH IIOBiTp.SI rrpH ypa)l(eHi pocnHHHiHcpeKI.i;ieIO, °C. 

IloqHHaIOqH 3 MOMeHT)' 3apa)l(eHH.SI iHTeHCHBHiCTb ,lJ;HXaHH.SI ypa)l(eHHX 

TKaHHH 3HaqHo 3MiHIO€TbC.SI.  3HH)l(eHH.SI iHTeHCHBHOCTi  ,lJ;HXaHH.SI MO,n;enIOeTbC.SI  3a 

paxyHOK  3HH)l(eHH.SI ,lJ;HXaHH.SI pocry  i )l;HXaHH.SI rri,n;TPHMKH. ,[(HxaHH.SI XBOpoi' 

pocnHHH Rinf orrHcyeTbC.SI TaKHM piBH.SIHH.SIM 

 

Rinf = aR inf R ' (5.24) 

,n;e aR inf  -OHTOreHeTHqHa KpHBa ,lJ;HXaHH.SI XBopoi' pocnHHH, 6e3p03MipHa. 

YrnKO,n;)l(eHH.SI pocnHH xBopo6aMH rrpH3BO,n;HTb ,n;o 3MeHrneHH.SI rrnom;i 

aCHMinroIOqoi' rrosepxHi i 3HH)l(eHH.SI KiJibKOCTi cpyHKI(ioHYIOqoi' 6ioMaCH, II(O 

MO)l(Ha OIIHCaTH TaKHMH piBH.SIHH.SIMH: 

 
j Lj -lk j 

L.1.1nf =  z. m. f ' (5.25) 

 

m
j
.nf  = m·

j -lk j 
f '

 
(5.26) 

 

,n;e Li inf - Bi,n;HOCHa IIJIOII(a aCHMinIOIOqoi' IIOBepxHi  -ro opraHa XBOpoi' pOCJIHHH, 
2 2 

WM ; miinf - cpyHKI(iOHyroqa 6ioMaCa i-ro opraHa XBOpoi' pOCJIHHH,r/M ; 

kinf - rrapaMeTP, .SIKa xapaKTepH3ye cTyrriHh ypa)l(eHH.SI pocnRH,6e3p03MipHHH. 

3HH)l(eHH.SI IIOKa3HHKiB cpoTOCHHTeTHqHoi' ,n;i.SinbHOCTi B pOCJIHHH rrpH 

3aXBOpIOBaHHi 3aKOHOMipHO rrpH3BO.D;HTb ,n;o 3HH)l(eHH.SI ypo)l(aIO. 

 
 
 

5.4 TeopeTuqui nepe.z:i;yMOBH nporuo1yeauuH. Bu.z:i;u nporuo1y 

 
IlporH030M Ha3HBa€TbC.SI iMoBipHiCHa OI(iHKa p03BHTKY XBopo6 pOCJIHH i 

BH3HaqeHH.SI IIOTeHI(iii:Hoi' 3arp03H Maii6yTHbOl 110pa3KH i BCHXaHH.SI Haca,n;)l(eHb i 

IIOB
1
.Sl3aHHX 3 I(HMH rrpoI(eCaMH pi3HHX BH,n;iB 36HTKy. 

Po3BHTOK  xBopo6  pocnHH rri,n;,n;aeTbC.SI  KOnHBaHH.SIM  110  poKax  i HaBiTb 

rrpornroM o,n;Horo Berernl(iii:Horo 11epio,n;y. I.J;e 11po.S1BJI.S1€TbC.S1, rro-rreprne, B 3MiHi 

IIIHpOTH oxorrneHH.SI i'M TepHTOpii', 110-,n;pyre, BiHTeHCHBHOCTi ypa)l(eHH.SI rrociBiB, 

Haca,n;)l(eHb. Yce pa3oM y3.SITe BH3Haqae po3MipH BTPaT iBenHqHHY eKoHoMiqHoro 

36HTKy. ToMy, 3 orJI.SI,n;y Ha BHII(eBKa3aHe, rrpe,n;crnBJI.Sie senHKHii 11paKTHqHHH 

iHTepec i3HaqHMiCTb 3aBqacHoro 11epe,n;6aqeHH.S1 cryrreH.SI oqiKYBaHoro po3BHTKY 

xBopo6 iTepMiHiB oKpeMHX 3apa)l(eHb ii'x rrpo.SIBiB. Mo)l(JIHBicTb rrepe,n;6aqHTH - 

CTaHOBHTb cyTHiCTb rrpomo3y XBOpo6 pocnHH. 

Ba)l(JIHBY ponh B ce30HHiii ,n;HHaMiI(i xsopo6 pocJIHH, Ha ,n;yMKY p.SI,n;y 

asmpiB (CTerraHoB, llyMaKOB, 1972; MaKaposa, MHHKeBHq, 1977) rpae rroro.n;a, 

oco6nHBO YMOBH TeMrrepaTypH i BOJIOroCTi .Iloro,n;a BIIJIHBae Ha pi3Hi eTaIIH 

rramnoriqHoro rrpol(ecy: iHcpeKI(iIO, rrpornroM iHKy6aI(iii:Horo 11epio,n;y, rrpo.SIB 
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XBOpo6H, cnopoyTBOpeHHH, x  IIOIIIHpeHHH,  Ha  )l(HTTe3,z:i;aTHiCTb  3apa3HOro 

noqaTKy. Iloro.z:i;a BIIJIHBae Ha CTlHKlCTb (cnpHHHHTJIHBiCTb) pOCJIHH 

BipyneHTHiCTb 36y,z:i;HHKa .z:i;o XBOpo6H. 

3 ToqKH 3opy KOpHcTi ,z:i;nH nicoBoro a6o ciJibCbKoro rocno.z:i;apcrna 

nepIIIoqeproBe 3HaqeHHH Mae TaKe nporHo3yBaHHH XBOpo6 pOCJIHH, HKe 

3a6e3neqye cBoeqacHe nonepe,z:t;)l(eHHH npo He6e3IIeKY. Mano KopHcTi Bi,z:i; 

nonepe,z:t;)l(eHHH, rn;o Ha,z:t;iHIIIJIO Ha TOH qac, KOJIH naToreH B)l(e 3HaXO,[{HTbCH B 

pocJIHHi. KpiM cBoeqacHocTi nepe.z:i;6aqeHHH, nporno3 IIOBHHeH 6yTH npaBHJibHHM. 

Ha,z:i;iHHe nepe.z:i;6aqeHHH xBopo6, npoTH HKHX 3acTocoByeTbCH o6npHcKyBaHHH 

nociBiB i Haca,z:t;)l(eHb <l>yHriu;H,z:t;aMH, KOpHCHO B 6araTbOX Bi,z:t;HOCHHax. BOHO He 

TiJibKH ,[{OIIOMarae BHpiIIIHTH IIHTaHHH npo Te, o6npHCKYBaTH a6o He 

o6npHcKyBaTH nociBH, ane, rn;o He MeHIII Ba)l(JIHBO, ,[{03BOJIHe BHKOpHCTOByBaTH 

<l>yHriu;H,z:t; caMe B TOH qac, KOJIH BiH Mae HaH6iJibIIIHH 3aXHCHY .z:i;ho. 

IloCTaHOBKa nporn03y XBOpo6 pOCJIHH TeopeTHqHo MO)l(JIHBa Ha Bi,z:t;HOCHO 

TPHBani nepio,z:i;H (6araTOpiqHHH nporn03), a TaKO)I( B Me)l(ax o,z:i;Horo poKy, 

OKpeMoro ce3oHy a6o HaBiTb ,z:i;eKinhKOX ,z:t;HiB (ce30HHHH nporno3). P03pi3HHIOTb 

,z:t;Bi <l>opMH Ce30HHOro nporn03y - ,[{OBroCTPOKOBHH i KOpOTKOC'fPOKOBHH. 

3ynHHHMOCH Ha KO)l(HOMY BH,z:t;i nporn03y OKpeMO. 

Eazamopirmuu npomoJ. EaraTOpiqHHH nporno3 BCTaHOBJIIOe 3aranbHi 

TeH,z:t;eHu;i'i ,[{HHaMiKH 3aXBOpIOBaHb pOCJIHH B 3B
1
H3KY 3 IIOBTOpIOBaHiCTIO neBHHX 

cnonyqeHb noro.z:i;H i 3MiHOIO KJiiMazy Ha Till qHiHIIIiH TepHTopi'i. 3ane)l(H0 Bi,z:i; 

xapaKTepy 6araTOpiqHoro nporno3y Horo no,z:i;iJIHIOTb Ha ,z:i;Bi <PopMH: 

TepHTopianhHHH 6araTOpiqHHH nporno3, a6o <PiTOnaTOnoriqHe 

paHOttyBaHHH; 

- noro,z:i;HHHHH 6araTOpiqHHH nporH03. 

TepHTOpianbHa <PopMa nporn03y MO)l(e 6yTH 3,z:t;ilicHeHa rn;o.z:i;o 6y.z:i;h-HKOro 

3aXBOpIOBaHHH, oco6JIHBO ,[{JIH 3axBOpIOBaHb, rn;o HOCHTb eni<PiToTiHHHH xapaKTep. 

,[(.ITH ll;bOro Heo6xi,z:i;HineBHiBi,z:t;OMOCTi npo reorpa<l>iqHe IIOIIIHpeHHH rocno.z:i;apH i 

naToreHa, BIIJIHB Ha naToreHe3 HaBKOJIHIIIHbOro cepe,z:t;OBH I.IJ;a i qaCTOTi 

IIOBTOpeHHH  cnpHHTJIHBHX  ,[{JIH  p03BHTKY  XBOpo6   YMOB  HaBKOJIHIIIHbOro 

cepe,z:t;OBHI.IJ;a. CKJia,z:t;aHHH TepHTopianbHoro 6araTOpiqHoro nporn03y xBopo6 

pocJIHH 3,z:t;ilicHIOeTbCH B HaczynHiH nocni,z:i;oBHOCTi. CnoqaTKY <PiKCYJOTb BornHrn;a 

XBOpo6H, HKi BHHBJIHIOTbCH npornroM pH,z:t;y poKiB B 0,[{HHX iTHX )l(e paHOHaX.IlpH 

ll;bOMY oco6JIHBa yBara IIOBHHHa npH,z:t;iJIHTHCH BHHBJieHHIO ocepe,z:i;KiB HOBHX 

XBOp06. 

IIJ;opiqHe KapzyBaHHH MiCil;b peecTPau;iI<l>iTOIIaTOreHiB ,[{03BOJIHe cy,z:t;HTH 

npo po3IIIHpeHHH a6o crn6inhHOCTi x apeany. Y Me)l(ax BCTaHOBJieHHX apeaniB 

XBOpo6H B Mipy HaKOIIHqeHHH .z:i;aHHX BCTaHOBJIIOIOTb 30HY pi3HoIIIIKO,z:t;oqHHHOCTi 

XBOpo6H  3  pi3HOIO  qacTOTOIO  IIOBTOpIOBaHOCTi  eni<PiTOTiH.  Po6HTbCH 

arpoKJiiMaTHqHa ou;iHKa ll;HX 30H. MOBipHiCTb MaCOBHX cnanaxiB XBOpo6 poCJIHH 

o6rpyHTOBYJOTb BHXO,z:t;HqH 3 6ionori'i naTOreHa ipoCJIHHH-rocno.z:i;apH i BIIJIHB Ha 

naTOreHe3 MeTeoponoriqHHX <PaKTOpiB. Oco6nHBY yBary npH.z:i;inHIOTb TaKHM 

Ba)l(JIHBHM ,z:t;JIH po3BHTKY naTOreHa <PaKTOpaM, HK TeMnepazypa iBonoricTb. Bci u;i 

,z:i;aHiBi,z:t;IIOBi,z:t;HHM qHHOM HaHOCHTbCH Ha cneu;ianbHiKapTH a6o cxeMH, Ha ni,z:t;CTaBi 

HKHX nepe.z:i;6aqaeTbCH <l>iTOIIaTOJioriqHa CHTyau;iH B 6araTOpiqHOMY acneKTi. 
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Iloro,n;HHHHH 6arampiqHHH rrpomo3 3,ZJ;iHCHIOE:TbC.SI pi3HHMH MeTo,n;aMH, B 

ocHoBy .SIKHX  rroKJia,n;eHi 6ionoriqHa xapaKTepHCTHKa rrorryn.SII i rraTOreHiB, 

I(HKJiiqHi .SIBHII(a B rrpHpo.n;i,crn6inI>Hi 3MiHH rroro,n;H iKJiiMary. 

CmcoBHo .n;o 6arampiqHHX Haca,n;)J{eHI> ,n;n.SI u:iei MeTH MO)J{IlHBo TaKO)J{ 

BHKOpHCTaHH.SI  3aKOHOMipHOCTeii  ,ZJ;HHaMiKH  XBopo6H,   .SIKa  BCTaHOBillOE:TbC.SI 

perpocrreKTHBHO y BHrn.SI,n;i MaTeMaTHqHHX qmpMyn. 

3 I(HKJiiqHHX .SIBHII( 3 MeTOIO 6arampiqHoro rrporH03yBaHH.SI XBopo6 pocnHH 

BHKOpHCTOByIOTI> I(HKJiiqHicTI> coH.SJ:qHoi aKTHBHOCTi, BHpa)J{eHoi B qHcnax BonI><l>a 

(KoMrrneKCHHH IIOKa3HHK crney CoHI(.SI). Ilo3HaqaeTI>C.SI W. Cepe,n;H.SI ,n;OB)J{HHa 

I(HKJIY rrop.SI,n;Ky 11,1poKiB. BcrnHoBneHo, II(O coH.SJ:qHa aKTHBHicTI> rreBHOIO Miporo 

BIIIlHBae Ha rroro.n;y 3eMni, a qepe3 Hei Ha <l>eHonoriro pocnHH i Ha ,n;HHaMiKy 

po3BHTKY <l>iTorraToreHiB. OcKinI>KH CTaH aTMoc<l>epH CoHI(.SI II03HaqaeTI>C.SI Ha 

MeTeoponoriqHHX yMoBax BenHKHX TepHmpiH 3eMni, TOMY rroro,n;HHHHH 

6araTOpiqHHH rrpomo3 cn .n; po3po6n.SITH B Me)J{ax reorpa<l>iqHHX 30H. 

IlpH p03po6u:i rroro,n;HHHOro 6arampiqHoro rrpom03y BHKOpHCTOByIOTb ,ZJ;Ba 

MeTO,ZJ;M:qHHX rri.n;xo.n;H. y rrepIIIOMy BHrra.n:KY BH3HaqaIOTbC.SI 3B
1
.SI3KHiHTeHCHBHOCTi 

rrpo.SIBH xBopo6 pocnHH 6e3rrocepe.n;HI>O 3 qHcnoM Bono<l>a. Y .n;pyroMy - 

BCTaHOBilIOE:TbC.SI HMOBipHiCTb erri<l>iToTiH B 3ane)J{HOCTi Bi,n; xapaKTepy 3MiHH 

KpHBOi COH.SJ:qHoi aKTHBHOCTi. ,[(JI.SI I(l>Oro KpHBa coH.SJ:qHoi aKTHBHOCTi B Me)J{aX 

KO)J{Horo U:HKJIY p036HBaeTI>C.SI Ha .n;in.SIHKH - rinKa rri.n;iioMy irany3I> crra.n;y, erroxH 

MaKCHMYMY i MiHiMyMy. Kpall(i pe3ynI>TaTH .n;ae BHKopHCTaHH.SI rrpH cKJia,n;aHHi 

rrporH03Y HMOBipHOCTi IIO.SIBH MaCOBHX crranaxiB XBOpo6 pocnHH B rrepio,n;H, .SIKi 

Bi,n;rroBi,n;aIOTI> pi3HHM ,n;iil.SIHKaM KpHBoi 11-piqHoro I(HKJIY aKTHBHOCTi CoHI(.SI. 

,[(JI.SI rrocTaHOBKH TaKoro rrpom03y Heo6xi,n;Hi ,n;aHi rrpo MacoBi crranaxH 

xBopo6 pocnHH. qHcna BonI><l>a ( x KiJII>KicHi 3HaqeHH.SI) 3arro3HqyroTI>C.SI  3 

Bi,n;rroBi,ZJ;HOi acrpOHOMiqHoi niTepaTypH. ,[I;oBe,n;eHO, 11(0 B pOKH 3 MiHiManbHOIO 

coH.SJ:qHoIO  aKTHBHiCTIO  Bi,ZJ;3HaqaeTbC.SI  30HailbHHH rrepeHOC  IIOBirp.SIHHX  Mac i3 

3axo.n;y Ha cxi.n; iB rriBHiqHiff rriBKyni rrepeBa)J{ae crroKiiiHa rroro.n;a, 6nH3I>Ka .n;o 

6arampiqHHX HOpM. y poKH MaKCHManbHOi aKTHBHOCTi COHI(.SI ,ZJ;OMiHyIOTb 

MepH,n;ioHanI>Hi IIOTOKH IIOBirp.SI, .SIKi CTHMYilIOIOTb BHrra,n;aHH.SI orra,n;iB i 3HaqHi 

3MiHHiHIIIHX KJiiMaTHqHHX xapaKTepHCTHK. 

IMoBipHiCTI> rrpo.SIBY erri<l>iToTii3a 6y.n;I>-.SIKHH rrepio.n; qacy BH3HaqaeTI>C.SI 

Bi,ZJ;HOIIIeHH.SIM qHcna erri<PimTiHHHX poKiB .n;o 3aranI>HOi KiilbKOCTi poKiB 

p03rmrnymro   rrepio.n;y. 
 

m 
P =-, 

n 

 

(5.27) 

 

.n;e P - HMOBipHicTI> erri<l>iToTiH; 

m - qHcno erri<PiToTiHHHX poKiB; 

n - 3aranI>He qHcno poKiB aHani3oBaHoro rrepio.n;y. 

AHani3 3B
1
.SI3KY erri<l>iTOTiii 3 coH.SJ:qHoIO aKTHBHiCTIO, rrpoBe,n;eHHH 

JI.A.MaKapOBOH i 1.1.MiHKeBiqeM (1977), IIOKa3aB, 11(0 oco6nHBOro 3B'.SI3KY 

3aXBOplOBaHb .n;epeB .n;o eKcrpeMyMiB (erroxa min i max) aKTHBHOCTi COHI(.SI He 

Bi,ZJ;3HaqaeTI>C.SI, TOMy .n;ou;inI>HiIIIe po3rn.SI,n;aTH HMOBipHiCTI> erricpiToTiH 3a 
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nepio,n;aMH - KpHBa (a6o rinKa) ni,n;iioMy nmoc enoxa max (15% enicpiToTiMHHX 

poKiB) i KpHBa cna,n;y nmoc enoxa min (41% enicpiToTiMHHX poKiB). JIK BH,n;Ho, 

TPHBanicT1> ,n;pyroro nepio,n;y - KpHBa cna,n;y com1qH01aKTHBHOCTi nmoc enoxa min 

6iJibIIIe, 3Bi.[(CH iMMOBipHiCTb enicpiTOTiM B uiTepMiHH BHJ.Ue. 

J(oazocmpo1<oauu ce101111uu npomo1 xaopo6 poCJ1u11. lpH ULOMY nporno3i 

p03BHTOK XBOpo6H nepe,n;6aqaeTbCj{ 3 nonepe,n;)J(eHHj{M 1-10 MiCjJ:QiB B 3aJieX<HOCTi 

Bi,n; crreuHcpiKH naTOreHe3y iHBHHX BHXi.[(HHX UHcppOBHX ,n;aHHX. 

TaKHM nporno3 BHKOpHCTOBYE:TbCj{ B uiJrnx nnaHyBaHHj{ Ta o6rpyHryBaHHj{ 

Heo6xi,n;HOCTi npoBe,n;eHHj{ npocpinaKTHqHHX i 3aXHCHHX 3axo,n;iB. EionoriqHa 

cyTHiCTb UhOro nporH03Y 3aCHOBaHa Ha pj{,n;i IlOKa3HHKiB, 3 j{KHX OCHOBHHMH e: 

KiJihKiCTb 3apa3HOro noqaTKy, j{Ke MO)J(e 3a6e3neqHTH p03BHTOK XBOpo6H B 

HacrynHOMY BerernuiiiHOMY ce30Hi, CXHJihHiCTb pocJIHH ,[(O iHcpeKuil,  J.UO 

BH3HaqaeThCj{ 6araTo B qoMy noro,n;HHMH yMoBaMH iKJiiMaTHqHHMH cpaKTopaMH, a 

TaKO)J( rocno,n;apcbKOIO ,n;ij{JibHi CTIO JIIO,[(HHH. 

MeTo,n;HqHo ,n;oBrOCTPOKOBHM ce30HHHM nporno3 xBopo6 pocnHH 

3,[(lHCHIO€TbCj{   3a   ,[(OITOMOrOIO   p03paxyHKiB   MaTeMaTHqHHX   <i>OPMYJI,   J.UO 

Bi,n;o6pa)J(aIOTb 3B
1
j{3KH Mi)J( 3aXBOpIOBaHHj{M B ,n;aHOMY BerernuiMHoro nepio,n;y i 

nonepe,n;HiMH noro,n;HHMH cpaKTOpaMH (MaTeMaTHqHe MO,[(eJIIOBaHHj{), 

IlpHHUHITOBO p03po6Ka MaTeMaTHqHHX Mo,n;eneii ,[(OBrOCTPOKOBOro 

ce30HHOro nporn03y XBOpo6 pOCJIHH rpyHTY€TbCj{ Ha MeTeonaTonoriqHiM a6o 

MeTeo6ionoriqHiif   3aca,n;ax. 

MeTeonaTonoriqHHM  nporno3  nepe,n;6aqae  B  j{KOCTi  ocHOBHoro 

nporHOCTHqHoro IlOKa3HHKa, cyMapHHMiH,n;eKC 3 HOpMOBaHHX 3HaqeHh noro,n;HHX 

cpaKTOpiB,    j{KHM    Ha,n;ae    KOMITJieKCHHM    BITJIHB    Ha    p03BHTOK    XBOpo6H. 

MaTeMaTHqHHM po3paxyHoK TaKoro nporno3y 3acH0BaHHM Ha peTPocneKTHBHOMY 

aHani3i 3B
1
j{3KY nonepe,n;HhOl noro,n;H iiHTeHCHBHOCTi p03BHTKY XBOpo6H B 

noTOqHOMY   poui.  3  cpaKTopiB  noro,n;H   norrepe,n;H1>oro   nepio,n;y   HaifqacTirne 

BHKOpHCTOBYIOTb TeMnepaTypy IlOBiTPj{ i cyMy ona,n;iB. y pj{,n;i BHna,n;KiB MO)J(Ha 

BHKOpHCTOByBaTH i TaKi MeTeoponoriqHi Il0Ka3HHKH j{K: 6anaHC BOJIOrH, qHCJIO 

,n;HiB 3 ona,n;aMH, Bi.[(HOCHa BOJioriCTb IlOBiTPj{, TeMneparypa rpyHry, BHCOTa 

CHiroBoro IlOKpHBY TaiH. TaKHM qHHOM, Ha OCHOBi 6araTOpiqHHX ,n;aHHX (3a 10-12 

poKiB)  BCTaHOBJIIOIOTbCj{   KopeJij{THBHi   3B1j{3KH   Mi)J(  OKpeMHMH  IlOKa3HHKaMH 

noro,n;H inpOj{BQM XBOpo6H B HacrynHOMY ce30Hi 3 IlO,[(aJibIIIHM ni,n;6opoM TaKOro 

noe,n;HaHHj{ noro,n;H, j{Ka 6 Mana 3 XBOpo6010 ,n;y)J(e BHCOKHM, npaKTHqHo 

cpyHKUiOHaJihHHM  3B
1
j{30K.  B  ,n;aHHM  qac  B  npaKTHUi 3aXHCTY  pocnHH Ha UhOMY 

npHHUHITi po3p06Jlj{IOTbCj{ iBHKOpHCTOBYIOTbCj{ ,[(Jlj{ ,[(OBrOCTPOKOBoro nporH03Y 

piBHj{HHj{   niHiMHOl perpecil 

 

y = a + BX, (5.28) 

 
,n;e y - nporH030BaHHM p03BHTOK XBOpo6H; 

x- CYMapHHMiH,n;eKc noro,n;H (npe,n;HKTopiB), J.UO npe,n;cTaBJij{€ co6010 noe,n;HaHHj{ 

noro,n;HHX  cpaKTOpiB; 

a, B - KoecpiuieHTH piBHj{HHj{, 
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Y nicoBi:H: <Pimrramnoril MaTeManrqHe Mo,n.emoBaHHSI rroqano po3BHBaTHC.SI 

Bi,n.HocHo He,n.aBHO. MeTeorraTonoriqHHH ,n.oBroCTPOKOBHH  ce30HHHH rrporHo3 

po3po6JieH IIOKH JIHme ,ll.JI.SI ,n.e.SIKHX XBOpo6: COCHOBOro BepzyHa - rriB,n.eHHa 

Kapeni.SI - B.I. KpyToB, mrorre 3BHqa:H:He - ,n.11.SI yMoB Einopyci'i - H.I. 5IKHMiB. 

Mo,n.eni ,n.oBrocTpoKoBoro rrpom03y xBopo6 pocJIHH, p03po611eHi Ha 

MeTeorramnoriqHi:H: ocHoBi, Maron,icTOTHHH He,n.on K. CrrpaBa B TOMY, m;o rri,n.6ip 

npe,n.HKTopiB po6HTbC.SI MexaHiqHo 6e3 'ix qiTKoro 6io11oriqHoro o6rpyHT)'BaHH.SI. 

IlpH 1(bOMY nepe,n.6aqacTI>C.SI, m;o TaKe IIOC,lI.HaHHSI YMOB Ha,n.ac KOMIIJieKCHHM 

BIIJIHB Ha 3apa3HHH noqaTOK, Ha pOCJIHHH, Ha HaCT)'IIHY eKOJioriqHy o6CTaHOBKy. 

TaKe BHKOpHCTaHH.SI rrpe,n.HKTopiB nomqHoro poKy, He Mac 6io11oriqHoro 

o6rpyHTyBaHH.SI, ane CTaTHCTHqHo IIOB
1
.SI3aHO 3 rroro,n.HHMH <I>aKTOpaMH 

npOrH030BaHoro rrepio,n.y, 1(e rrpH3BO,lI.HTb ,ll.O 3HH)J(eHH.SI Ha,n.iHHOCTi rrpom03y. 

3a3HaqeHHH He,n.oniK ycyBaeTbC.SI IIpH MeTeo6io11oriqHOMY ni,n.xo,n.i, rrpH .SIKOMY 

BHKOpHCTOByIOTbC.SI TiJibKH Ti cl>aKTOpH 30BHiIDHbOro cepe,n.OBHm;a, BIIJIHB .SIKHX Ha 

oKpeMi ernnH erricl>iToTi:H:Horo rrpo1(ecy oqeBH,lI.HHH.Ilonepe,n.Hi:H: Bi,n.6ip TaKHX 

npe,n.HKTOpiB po6HTbC.SI 3a ,lI.OIIOMOroIO noriqHo'i MO,n.eni,B OCHOBY .SIKO'i IIOKJia,n.eHO 

Bi,n.oMocTi rrpo rraToreHe3. JioriqHa Mo,n.eJib .SIBJI.Sie co6oro cxeMy npHqHHHO­ 

Hacni,n.KoBHX 3B
1
.Sl3KiB, m;o Bi,n.o6pa)J(aIOTb 3aJie)J(HiCTb p03BHTKY ,n.aHoro 

3axBop10BaHH.SI Bi,n. YMOB arpoTexHiKH i noro,n.H.IlpHqoMY, qHM rnH6me 3HaHH.SI 

npo IIpHqHHH icyTHOCTi XBopo6H, THM 6iJibill ,lI.OCKOHaJia iJioriqHa MO,lI.eJib.IicJI.SI 

Bi,n.6opy 6io11oriqHo o6rpyHTOBaHHX npe,n.HKTOpiB 6y.n;yIOTbC.SI  MaTeMaTHqHi 

MO,n.eni,.SIKi rrpe,n.CTaBJI.SIIOTb MHO)J(HHHe JiiHiHHe KopeJI.SI1(iHHe piBH.SIHH.SI. y HbOMY 

BpaxoByeTbC.H crriJibHHH BIIJIHB Bi,n;i6paHHX npe,n.HKTopiB Ha p03BHTOK XBOpo6H. 

3araJibHHH BHrJI.SI,n; piBH.SIHH.SI HaCT)'IIHHH: 

 

X(iXz) = a + bx1 + cx2 ± er , (5.29) 

 
.n;e a, B, c - IIOCTi:H:Hi Koecl>iu;ieHTH, qffceJibHi 3HaqeHH.SI .SIKHX BHXO,n;.SITb rrpH 

06qHc11eHtti; 

X1 iX2 - npomocTHqHicl>aKTOpH (rrpe,n.HKTOpH); 

cr- IIOMHJIKa piBH.SIHH.SI, T06To nporH03 CTaBHTbC.SI B neBHHX Me)J(aX 3 ypaxyBaHH.SIM 

TeH,n.eHu;i'i 3MiHH CHT)'au;i'i. 

5IK rrpaBHJIO, TaKi MO,[(eJii 6irrbm cm6iJibHi B qaci i MaIOTb MeHme pH3HKY 

3anyqeHH.H B rrporHOCTHqHi 3B
1
.Sl3KH BHIIa,lI.KOBHX IIOKa3HHKiB, m;o 3HaqHo 

ni.n;BHm;ye .SIKiCTb rrpomo3y. 

TaKa Mo.n;enb po3po6neHa AMiHeBHM TI.I. ,n.11.H rrepe.n;6aqeHH.SI po3BHTKY 

IDIOTTe 3BHqa:H:Horo COCHH B YMOBax Einopyci'i. 

Mo)J(JIHBi :H: ittmi rri,n.xo,n.H ,n.o rrpom03yaaHH.SI iHTeHCHBHOcTi ypa)J(eHH.H 

rramreHaMH ,n.epeBHHX pocJIHH B HaczyrrHoMy Berernu;i:H:HOMY ce3oHi. B.K. Mopo3 

3anporroeyBaB MeTO,lI. ,lI.OBrOCTPOKOBoro rrpomo3yBaHH.SI p03BHTKY CHiroaoro 

IDIOTTe cocHH. OcttoBoIO ,n.11.SI cKJia,n.aHH.SI npomo3y cny)J(aTb .n;atti, m;o 

xapaKTepH3yIOTb CTyniHb i ,n.aBHiCTb rropa3KH.IlpH 0611iKy BOrHHII1; XBopo6H 3a 

,n.aBHiCTIO 'ix p03BHTKY BH3HaqaIOTb 3aranbey KiJII>KiCTb HOBOIIOCTaJIHX BOrHHII1; Nl 

i KiJII>KiCTb BomHm;, m;o ,n.i.HJIH B MHHynoMy pou;i N2. CTaBJieHH.SI Nl ,n.o N2 
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IIOK33Y€   Koe<!Jiu;kHT   p03BHTKY   XBOpo6H. BH3HaqeHHH   p03BHTKY   IIIIOTTe 

CHirosoro B HaCTYIIHOMY pou;i no 3HaH:,n;eHOMY Koe<!Jiu;imzy p03BHTKY XBOpo6H 

KOpHCTYIOTbCH   crreu;iarrI>HHMH HOMorpaMaMH. 

KopomKocmpoKoBuii   ce301111uii   npomo3.   KopoTKocrpoKOBHH  ce30HHHH 

rrporH03 CJIY)J(HTb 3aBepIIIa.TlbHOIO JiaHKOIO B CHCTeMi 3aXHCTY pOCJIHH Bi,n; XBOpo6. 

BiH 3aCTOCOBY€TbCH ,n;JIH BH6opy OIITHMa.TlbHHX TepMiHiB rrpose,n;eHHH xiMiqHHX 

o6po6oK i3,lJ;iHCHIO€TbCH rrpornroM Berernu;ii. lcHy€ pH,n; MeTO,n;HqHHX rri,n;xo,n;iB ,n;o 

IIOCTaHOBKH TaKoro rrporH03y, arre rrpHHD;HIIOBO sci BOHM 633yIOTbCH Ha ,n;aHHX 

CIIOCTepe)J(eHb 3a qacoM IIOHBHiH$eKu;i1,TepMiHaMH Berernu;ilpoCJIHH irroro,n;OIO. 

IlpH BHHBJieHHiiH$eKu;iHHoro rroqaTKY BCTaHOBJIIOIOTb MO)J(JIHBi 

,lJ;)J(epeJia iH$eKu;i1, ri CTaH rricJIH rrepe3HMiBJii, 3,n;aTHiCTb ,n;o  aKTHBHOro 

IIOIIIHpeHHH i 3apa)J(eHHH pocJIHH. CrrocTepe)J(eHHH 3,n;iff cHIOIOTI>CH 3a ,n;orr0Moro10 

crreu;iarrI>HHX rraCTOK i rrpHJia,n;iB. lpH D;bOMY MO)J(JIHBi i Jia6opaTOpHi 

,n;ocJii,n;)J(eHHH 3pa3KiB 

ypa)J(eHHX pOCJIHH.IlpH CIIOCTepe)J(eHHi 3a serernu;i€IO pocJIHH BCTaHOBJIIOIOTb 

TepMiHH IIOHBH crrpHHHHTJIHBHX  opraHiB, oco6JIHBO B TOH qac, KOJIH iH$eKu;iH 

,n;o3pisa€ i rroqHHa€ rrornHpIOBaTHCH. Mo)J(JIHBicTI> srrposa,n;)J(eHHH rraTOreHiB B 

pocJIHHH KOHTPOJIIO€TI>CH rroro,n;HHMH YMOBaMH. Ba)J(JIHBe 3HaqeHHH zyT Ha6ysa€ 

po3yMiHHH "KpHTHqHoro rrepio,n;y"' rri,n; HKHM po3yMi€TbCH TpHBa.TiiCTb rrepio,n;y 

Il0€,lJ;HaHHH TeMrrepazypH  IIOBiTpH i 3BOJIO)l(eHHH pOCJIHH (a6o BOJiorocTi IIOBirpH) 

rrpornroM HKoro rraTOreH MO)J(e rrpoHHKHYTH B  pocJIHHH.  TpHsarricTI>  u;I>oro 

rrepio,n;y Heo,n;HaKOBa y pi3HHX 36y,n;HHKiB i3aJie)J(HTb Bi,n; arpeCHBHOCTi rraTOreHa i 

CTiffKOCTi pOCJIHHH. 

Iicm1 BH3HaqeHHH KpHTHqHoro rrepio,n;y BCTaHOBJIIOIOTI> 

rpHsarricTI> iHKy6au;iH:Horo  rrepio,n;y  - TepMiHy, rrpoTHroM HKOro  rraTOreH rrpoxo,n;HTb  

p03BHTOK  B  poCJIHHi  i Ha  HbOMY  3
1
HBJIHIOTbCH  03HaKH  XBOpo6H.  333BHqaH:  

u;eH:  rrepio,n; 

36ira€TbCH 3 TepMiHOM HOBOro crropOHOIIIeHHH rraToreHa, rrpOTH HKOro i 

rrpoBO,lJ;HTb xiMiqHio6po6KH. 

TpHBarricTI>iHKy6au;iHHoro rrepio,n;y 3aJie)J(HTI>  si,n; pH,n;y <iJaKTopis irreprn 3a 

see Bi,n; TeMrrepazypH IIOBirpH. qHM  6JIH)J(qe  TeMrrepazypa  IIOBiTpH  ,n;o 

OIITHMa.TlbHOl   ,lJ;JIH  )J(HTT€,n;iHJibHOCTi   rraToreHa,   THM  KOpOTIIIe   TPHBa.TiiCTb 

iHKy6au;iHHoro rrepio,n;y. 

TpHsarricTI>iHKy6au;iH:Horo rrepio,n;y BH3Haqa10TI> 3a <!JopMyJioIO: 
 

c 
t = - (5.30) 

T - k ' 

 
,n;e C-cYMa e<iJeKTHBHHX TeMrrepaTyp (TeMrrepazyp, Heo6xi,n;HHX ,n;JIH rroBHoro 

p03BHTKY rraTOreHa BCepe,n;HHipOCJIHHH); 

k - TepMiqHHH rropir p03BHTKY XBOp06H; 

T - cepe,n;HI>O,n;o6osa TeMrrepaTypa IIOBiTPH (3a ,n;aHHMH CIIOCTepe)J(eHb 3a 2-3 ,n;HH 

rriCJIH KpHTHqHoro rrepio,n;y. 

TepMiqHHH rropir po3BHTKY xsopo6H i cyMa e<iJeKTHBHHX TeMrrepazyp 

BH3HaqalOTbCH ,n;ocJii,n;HHM IIIJIHXOM. lpH BHKOpHCTaHHi u;id <!JopMyJIH Heo6xi,n;Ho 
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orrTHMYMY po3BHTKY rraTOreHa, To y <!JopMyJii BHKOpHCTOBYIOTb HH)J(HiH rropir 
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p03BMTKY rraToreHa; HKO BOHM BMe OIITMMYMY - BepxHiH, ane B IJ;l>OMY BMrra.n;Ky 

3HaMeHHMK <t>opMyJIM 6y.n;e MaTM BMrJIH.n; "k-T". 

TaKMM  qMHOM,  BMBqeHHH  3ane:>KHOCTeii  p03BMTKY  XBOpo6  pOCJIMH  Bi.n; 

rroro,n;HMX yMoB, 3'HcyBaHHH 3aKoHoMipHOCTeii <l>opMyBaHHH rrorrynHu;iH rrarnreHiB 

Ta  'ix  ,D;MHaMiKM,  BM3HaqeHHH  MO:>KJIMBOCTi  rrporH03yBaHHH iHTeHCMBHOCTi 

ypa:>KeHHH pocJIMH, CTBOpIOIOTb BCi YMOBM ,D;JIH IIJiaHyBaHHH i CBoeqacHoro 

rrpoBe,n;eHHH KOMIIJieKcy rrpo<l>inaKTH:qHMX Ta 3aXMCHMX 3axo.n;iB 3 o6Me:>KeHHH 

IIIKO,n;oqMHHOCTi XBOpo6. 
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