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MOJIEJIb KWHETUKU BMO-OPTAHO-MUHEPAJIbHOTO B3AMUMOEVICTBUSA
B CUCTEME IIOYBA - PACTEHUE

B.I. Anexcanopos

OnncaH nogxop NOCTPOEHWS NTOKANbHON MOAENV KUHETUYECKN BMO-0praHO-MUHEPASIbHBIX B3aUMOAENCTBUI B
cMcTeMe NoyBa — pacTeHre, OCHOBaHHbIN Ha NpuHumnax B. BonbTeppa n 3. bayapa.

Kniodesele crioga: mopenb; KUHeTUKa; anddepeHLmnanbHoe ypaBHEHE; MOYBO-6aKTepranbHas cnuctema.

BianmozaelcTByommumMu 00beKTaMH CHCTEMBI [T0YBA — PACTEHUE B AJICMEHTAPHOM MTOYBEHHOM 00BEME
SIBIISIFOTCSL JKMBBIE M KOCTHBIE KOMITOHEHTHL. B KadecTBe OOBEKTOB KMHETHKH CHCTEMBI ITOYBA — PacTEHHE
BEIOpaHBl JTOMUHAHTHBIC (DPU3HOJOTMYECKUE TPYMITUPOBKH MHUKPOOHOIOTHIECKOrO COOOIecTBA abOpHUTeH-
HOM MOYBEHHOW MHUKPOQIIOPHI, paCTUTEIbHOE COOOLIECTBO U MUTATEIbHbBIE CyOCTpaThl MUHEPAIILHOTO U Op-
TAaHUYECKOTO TTPOUCXOKICHUS.

B nmoruueckyio OCHOBY MOCTPOEHHS JIOKAIBHON MOJIEIN KWHETHYECKHUX B3aWMOJICUCTBHI B CHCTEME
[0YBa — PACTEHHUE MOJOXKEHBI CIEAYIONIME NPUHIMILI [ 1, 2]:

» Ilumessle cyOCTpaTHl UIMEIOTCS B HEOTPAHUYECHHOM KOJIMYECTBE.

» H3meHeHre Macchl OMOJIOTHYECKUX KOMIIOHEHTOB CUCTEMBI TI0YBA — PACTEHHE MMOIUMHSICTCS IIPUHIIATIAM
0. bayspa pa3BUTHsI KUBBIX CUCTEM: YCTOWYHMBAs HEPABHOBECHOCTh, Pa0OTa CTPYKTYPHBIX CHJI, MPeae
macchl 1 OCHOBHOM 3aKOH pa3BUTHSL.

» Tpodudeckne OTHOMICHHUS MEXITy OMOIOTHIECKUMH O0OBEKTAMH CHCTEMBI IT0YBA — pPAaCTEHHE KaK KOHKY-
PEeHTHBIE, TaK U CUMOMOTHYECKHE. DTO 03HAYAET, YTO CKOPOCTh MU3MEHEHUS YHCICHHOCTH HEKOTOPOIo
CyObeKTa 3aBUCHT OT COBMECTHOTO BJIMSIHUS OCTaJbHBIX CYOBEKTOB. YYacTHE OCTaNbHBIX CyOBEKTOB B
U3MEHEHHH CKOPOCTH YHCIEHHOCTH HEKOTOPOro CyObeKTa OmpenesseTcs CyMMOH JIoJed UX YHCIICHHO-
CTH ¥ OMTUCHIBACTCS KBAJPATHON MaTpPHUIIEH MapHBIX B3aNMOJICHCTBUN MEXITYy HUMH.

» Ecnm numieBbie cyOCTpaThl MMEIOTCS. B HEOTPAHUYCHHOM KOJHMYECTBE U UMEETCSI HECKOJIBKO CyOBEKTOB,
HX TOTPeOJIAIONINX, TO Macca KaXI0ro MUIIEeBoro cybcrpara, noTpedisemMas KaxIbM CyObeKTOM B €/11-
HHILy BPEMEHH, IPOIIOPIIMOHANBHA KOIUYECTBY 0CO0EH 3TOT0 CyOBEKTa.

» Ecimu cyObeKT nuraercs MUIleil, MMEIOIIEeHCs] B HEOTPAHUUSHHOM KOJIMYECTBE, MPUPOCT €r0 YMCICHHO-
CTH 32 COUHUIY BPEMCHHU IIPOMIOPINOHAIEH YHCICHHOCTH CyObeKTa.

JIBIDKEHHE XMBOTO M KOCTHOTO BEIIECTBAa (KHBBIC CTPYKTYPHI U CyOCTpaThl) MOYBO — PACTHTEIHHON
CHUCTEMbl Ha OCHOBAaHUM H3JIO)KEHHBIX MPUHIIMIIOB, MOKHO OIUCATh CJENYIOIIEH CHUCTEMOW HEIMHEHHBIX
0OBIKHOBEHHBIX A depeHanpHpIX ypaBHeHui (1):
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d : n m P
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%:b/Q(yj) +Z7/ﬂyr+z l/t Zejqzq—i_U} (1)

m n
p— Z
= Z¢kiP(xi)xi + Z%‘Q(yj)yj =Xz + UL
i1 =]
TJI€ X/, Vj» Z, — KOHLIEHTPALHMH JJOMUHAHTHBIX [PYTITMPOBOK COOOIIECTBA OYBEHHBIX MUKPOOPraHU3MOB, IPYTI-

IMHUPOBOK PACTUTCIIBHOT'O COO6III€CTBa U IMUTATCIIbHBIX CY6CTpaTOB CHUCTEMBI ITOYBA — PACTCHUEC COOTBCTCTBCH-

HO; P(xi ) , Q( y j) — (PYHKIUHU M3MEHEHHST KOHIICHTPAUK OaKTEPUATIBbHBIX U PACTUTENHHBIX TPYIITUPOBOK CHC-

TEMBI 1I04Ba — PaCTEHHUE B 3aBUCUMOCTH OT UX TEKYIIHUX 3HAYECHUM; ¢kiP(x),(p,g.Q( yj) — (YHKLIUY N3MEHEHUS
KOHIIEHTpALUU k-rO MUTATENIbHOrO CyOCTpaTa B 3aBUCUMOCTH OT TEKYIIeH KOHUEHTPOIMH OaKTepualbHbIX U
PacTUTENBHBIX TPYNIMPOBOK CUCTEMBI 1104BA — PACTCHHUE; &y, [3,56,,57 ;050,05 X1 s Bs @y — KOIDOULMCHTBI

nonodus; U,U ;’,U . — (QYHKIMM BHEIIHEro BO3JEHCTBHUA Ha U3MEHEHHE TEKyIleH KOHLICHTPALUH OOBEKTOB

KUHETUKU CUCTEMBI IOYBA — PACTCHHUEC.

(mpomykTHI poTOCHHTE3A)

IIponyneHrsr:
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Cxema IIOTOKOB BeIeCTBa 1 SHEPTHH B JJIEMEHTAPHOM 00BEME MMOYBBL:
{Xi} — cooOmecTBo i-X NPOYLIEHTOB (=1, m) {Y 5 Y 7} — COOBILECTBO MEPBHYHBIX K BTOPHUYHBIX PEIyLIEHTOB
(G=1n); {Zu}, {Z,j }s {ij } — MOYBEHHBIE OPTraHO- MUHEpAIIbHBIE Cy6CTpaTLI
norpebisieMble ¥ BOCIPOU3BOIMMEIE coodIecTBamMu {.X;}, {Y }s {Y }, roe (k=1,p).
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Teopuﬂ ynpaeierus u Memoobl onmumusayuu OUHAMUYECKUX CUCTEM

W3 mpuHIUIIOB KUHETHKH KUBBIX cucTeM bayspa [2] dyHKImm P(xl.), Q( yj) MOXXHO IIPEACTABUTH B

BHUIC:

P(x,) =ty xe o) ) 2
Kb — ("_/(y{)[_yj) < * 3’
1j Hy € Vs Ipu [0 <t< tj ( )

< b,y
— J7J * wk LR
O(y)= —2—. mpn <isi (37)

— M

q M; e
rae [, — HavalubHbI IOTEHIMAT Pa3BHUTHs -0 TPYIIMPOBKH PACTHTENHHOTO COOOLIECTBA CHCTEMBI

M04Ba — PACTEHUE; ¢, — M0Ka3aTelb aKTUBHOCTU aCCUMUIISILIUY TUTATENbHBIX CyOCTPATOB (-0 IPyNIHPOBKH
PAaCTHTEIBHOIO COOOIIECTBA CHCTEMBI I0UBA — PACTEHUE; X,, — MUHHMMaJbHas HadalbHas Macca i-Oi pacTu-
TeIBHON IPYNIUPOBKH; [i,; — HAYaJIbHbI MOTCHIMAI Pa3BUTHS j-Oi IPYNIMPOBKU OAKTEPHAIBLHOTO CO00-

meCTBa CUCTEMBI ITOYBA — PACTCHUE; C I MOoKa3aTcjib aKTUBHOCTU ACCUMWJIALMU ITUTATCIIbHBIX Cy6CTpaTOB

J-OM IPYNIMPOBKON OAaKTEPUAILHOTO COOOLIECTBA; V), — MUHUMAJIbHAS Ha4aJbHas MAacca j-Oi IPyHIIHPOBKA

0aKTepUaAILHOTO COOOIIECTRA.
Oynkuuu (2) u (3”) BeIpakaloT U3MEHEHNE BEJIMYMHBI CBOOOJHON SHEPIHH KaXKIOU U3 OUOIOTHYECKUX
TPYNNUPOBOK CUCTEMBI TIOYBA — PACTCHUE B CTAJMM ACCUMWIALIMU MUTATENbHBIX CyOCTpaToB — {z;} 10 AOC-

1 1

THKEHMs npefena maccel — M, =— u M, =—.
C. C.
i J

Oyuknusa (3°7) BbeIpakaeT W3MEHEHHE MOTCHIMANIAa POCTa OAKTEPHATIbHBIX IMOYBEHHBIX T'PYMITUPOBOK

1
{Y;} B hase 0CHOBHOTO mpoLecca Mocie JOCTUKEHNs UMHU TIpeziena Mace —M |, = - (cM. pucyHoK) [2].

J

INpenensr Macc MOYBEHHBIX OMOIOTMYECKHX COOOMECTB {Xi}, {¥;} 3aBHCAT KaKk OT KOIMYECTBA U Kade-

CTBEHHBIX OTHOIIEHUH MEXIY OTACIbHBIMH CyOcTpaTaMu {Z;}, TaK U OT COCTOSIHUS (DaKTOPOB XKHU3HU MUK-
pPOOpPraHU3MOB (TEeMIepaTypa, BIAKHOCTh, COCTOSIHHE reoMarHuTHoro ¢ona) [3 — 6]. B monmenu (1) atoT
(bakTop perynupyercs napamerpamu ¢; 1 ¢;. [ onpenenéHHOCTU IOJ0KUM, YTO ¢; U (aKTOPbI KU3HU CHUC-
TEMBI [104Ba — PACTEHHE IIOCTOSHHBL, & Cj BBIPAKAIOTCS COOTHOLIEHHUEM:

p 1
¢, =co;| 1= 2.5, [ pedt |, )
k=1

0

t

IJie ¢g; — NMOKa3aTelb aCCUMMIIALIMM MUTATENIbHBIX CyOCTPATOB j-bIM PETYLIEHTOM B CTALMOHAPHOM PEXHME;
S, — Kod(QGUIMEHT yCUIEHUS BIUAHUA k-ro (akropa NUTaHUA 7 j-Oro peayleHTa; ¢i(f) — GyHKIus BO3-
MyIIeHUs k-ro ¢akTopa NUTaHUs AT j-0TO peAyleHTa, KOTopas B 00IIeM cliydae 3aBUCHUT OT YIPAaBISIFOIINX
Bo3zeicreuit U, ,U 7.Uf

OO003HaYMM Yepe3 o BBIpAKEHHE, CTosAlIee B CKoOKax (4). B 3aBUCHMMOCTH OT 3HAuYeHHS o CHCTEMa
ypaBHeHui (1) OyaeT OmUChIBATh CICIYIONINE PEXKUMBI KHHETHKH CHCTEMBI I0YBA — PACTCHHE:

0 =1 — CTalMOHAPHBIA PEKHUM;

0 <o <1 — pexum meTamopdo3a;

0 <0 — pexxuM Jierpajgarim.

Yka3aHHbIC PEKUMBI IKCTIEPUMEHTAIIBHO OOHAPYKEHBI M OIMHUCaHBI B paboTax [5, 6].
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