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[lpenncanoBre K pycckoMy H34aHHIO

[peanaracman kKuira, GesycaoeHo, JaHHTEpecyeT awWGOro, KTo
H3y4aeT, paspalaTelBaeT HJIH HCNOALIVET MATEMATHYCCKHE MOIedl
arposkocnereM. llewsocts ee onpenenserca no Kpaiinell mepe 1syMa.
obcTonTenscTBaMu. Bo-nepewx, 310 opuraHainian paborta, npoiog=
HAouan HIBECTHYIO MOJAEHACKY D CepHio MoHorpadHi no HMHTILHON-
HOMY MOLeJHPOBAHHIO ATPOIKOCHCTeM. Bo-BTOpHX, 3TO noka efHHcT-
BEHHRH B MHPOBOA AHTepaType Y4eOHHE N0 MOACTHPOBAHNID NpPOUEC-
COB, ONPCACARIOUIHN NPOAYKTHBHOCTE CONBCKOXOIHHCTRENHMX KYALTYP,

B oOcHoBy uetkod, Xopowo npoiysansol CTPYKTYPH  KHHIH
nostoxena passutan ae Burom kaaccudukauns ypossedt npoaykrne-
HOCTH SKOCHCTEM No  npeofIajaowesy THOY AHMHTHPOBAWHA.
K nepsosmy ypoBHID OTHOCATCR SKOCHCTEML, NPOAYKTHBHOCTE KOTOpPHX
OFPAHHYHBACTCH AHIWE COJHEYMHOR painauneli, Ko BTOPOMY — BOAHEM
PERHMOM H pagHaunei, a K TpeTheMY — HEAOCTATKOM a30Ta, BOAHEM
PERIEMOM | B NOCAeAHIOW ouepeab paavauwefi. Hapo Kuurs co-
CTARJARIOT TPI IAaBL, B KOTOPHX NOCACAOBATEALHOD paccCMATPHBAOTCH
MOJCAH arposKoCcicTeM MEPBOrQ, BTOPOrO M TPETHEro YPOoBHEd NpoayK-
THBHOCTH, KHHry npeasapser raaea, Hanucannan 1c¢ Burtom u Tlen-
HiHrom ae Ppuzom. 3to obGpazeln raybokoro no CoACpMARHNID, HO
BNOJIHE AOCTYNHOrO AJH HAaYHHAWIUHX BBEACHHA B TCOPHIO MOALIHPO-
paing. Caetyer ofpaTtnTs pHNMaNNEe Ha 3aMEaHHA ABTOPOB N0 NUBOINY
OLITYIOWER NepeoucHEl BOIMMKHOCTEN MOZencil 108 pelleHnn NpakTH=}
HECKIX 3aa4, COCMKH, CONPOBOMAAOWER WX paszpaloTKyY, OTCVTCTBHA
ACHOID MOHUMAHUA Wedell MOLeANPOBANNA, B PE3VALTATE YEr0 «MHOTHE]
MOAETH 10 CHX NOp NpHHOCAT OOAbINC BPeLa, HEWeIn noasams. Clep-
MAHHOCTL B OUCHKE BOSMOAHOCTEN Moldelell — xapakTephan uepra
HCel KHNrH. Takas NOosHuus BNOAHE ONpaslaHa Kax peakuNs Ha npo-
ABIRKHIYIOCA HHOMAa GeTHmN3ano Moleaedl, 3acopeHne HAaVKEH KOH-
CTPYRUHAME, KOTOPHIE CAHIIKOM NMAGCKH, 9TOOW NPeIcTaBAAThL KaKofl-
JAHGO0 Teopetndeckuil HATepec, H HeLOCTATOYHO npodrecenonaibabl,
HTOOH OWTh MONEIHLIMI NPAKTHEE.

LIpeicTanann KHNTY, HEAL3A HE OTMETHTH €¢ BHICOKOro Hay4HOrQ
YPOBHH, HACHULEHNOCTH OPUrHHAILHBIM IKCNCPHMEHTAIBHLIM MaTepil-
dA0M H pearold 438 yHeDHHKa COBPEMEHHOCTH. [IpociesnpaeTcn TeH-
ASHUNA K Nepecuenke npeACTapIEnil o (poTOCHHTEIC KAK O eAHHCTROH- )
HOM QakTope NpOIYKUNMOHHOrO NPOUCCCA — BHUMaHNC AKIUEHTHpPYeTcA
Hd MOAETHPOBAHMH pOCTa, OPraHoreHes’d, JAOHOPHO-AKUENTOPHWX OT-
HOIIEHMH B pPRCTHTENLHOM OPrapH3IMe KoK UeJ0CTHON CHCTeME.

[Ipn AocTaTouHO BHCOKOM HaY4YHOM ¥YpoBHe 3ITO H3JaHHEe Bce XKe
OCTAETCA y4eOHHKOM, 108 OCBOCHHA KOTOPOro He Tpebyercs cnelnaib-

8

CrpMATHUCCKON MOArOTOBKH, HO MMEAATEAeH nupe:le.rllmmat? mlh_n:
Hofl MAT70 a1 HaBkn nporpaMMuposanna na Qoprpane. Hanara
ki spHad Opraviueckil AONOAHAKT 73 ynpamiueHisd ¢ noapoh-
o MII;IL-:EJ.'I;I;H".H'I Hekotopwe TPYAHOCTH BOSHMKHYT B CBA3H
Lol Lonaines B kuure CSMP— NpoGaeMHO-OpHENTHPOBARNOIG
':.'I:I.':':.'J-.:|-'|:;1rnuleru YNCABHHOE HHTErpiposanne n_r‘.m.|:1-|crnw.uuna.%~
% ypapHedufl, COCTABRNRIOIINK OCHOBY M00HX MO-
s npouecca. OTcyTcTBHe TpaHcasTopa  AAA

e U
LR E i

gidhipepeduna bl
y ft - ppoAyRKUHOHHOMD

WP feqaer HEBOSMOAKHLIM NPAMOE HCNOJL3OBAHNE TIDUBEACHHBIX
e e MM, OAHAKO OHI AOCTATOMHO SACMEHTAPHH, M, 3aTpa-
H -'L'."-H---II!-1:-||||l||.|;e'x'u']|-||15;, KOTOpHE DRYNATCA AYHIIHM NOHHMAHHEM
T':': .':a:.IIT.l-.-U-I|||'i:|Tu.1=..r B COCTOSHMI TMEpPenucath HX Ha JLOCTYMHOM €My
I:i BOMIC Ll

i i{.. (Fi. CCTCCTBEHHO, HE JiueHa Hel0CTaThObB CozlaeTcH 1’IIH'I‘|_51T'
N ._- ;;:-||.| O, BOSMOMHO HAMEpEenn, |||':-||j.l;_':'.'..'ll.'ll.’l B JL‘II[:-E."TII'lt'Ile!'I':i'[
iy Hapsay ¢ BBe/leHHeM B TeOpHID MoJeANpOBAHRA 'w'_-“.-mlb
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[Mpeaunciosue

Ta KHHra npeacTaBaneT coboll HEEIE
POBANHE pOCTa M HPOAYVKTHBHOCTH COALCROX03AHCTREHH X KyALTYD,
Ona o6obiaer Goabiwofl oyt MOJe
B STOH 06A3CTH, HAKONJeHHKI 33 nocae
HCCA_AOBAHUA, NpoBOANMEEY & Barennnrepe
CTROCTI, B KHHTe paccMaTpusaoTes
MHKPOMETEOPOIOriN  Nocesos. thuankn  u

KHHre oboGuens wecaeaosani,
NPOAYKUNOHHON  sKogori
Llentpos  arpobnoaorinueckix

YUROHLIMI YUPEKACHUAMN, 3 Talkme HCMOALIOBAHLL PeIVARTATH CO-
BMECTHRX padoT co cneumanncramy APYrux crpan. [lpw noaroroske
KHHIR HCNOOBIORA N TaH#pe COOTRETCTRY KLIe j"ri."ﬁfll!#i.‘ NPormpasMaL,
Boabwas uyaers maxonmennoro ONBTA B TeXHHKe

AYRUHOHHOMO npoueccsa PACTeHI H3NOMCHA
MOMLIO MHOMECTEA NPHMEPOR | Ynpamuesni »
HPE‘.!-'IEIFHL‘M}'JH Hliljr'_' KK MOHEHO Goae
Kpyra untarenei,

Hlnpoko wenonwayemmil CHETEMHBIN NOAXOA NO3BOANI MO-HOBOMY
BICASHYTE Ha MOACIHPOBAHHE PUCTE H NMPOAYKTHBHOCTH ceasCKoXo3nji-
CTEEHHLIX KYAbTYP. M MOCTAPAIHCH paspaloTaTs He IBYH METOI0A0THID
AdH PEIIEHNS NPAKTHUCCKHX 3a1ay: HINOMEHHIO OcHOB »TOfl MeTono-
AUrHH NOCBALEHKW BCTYIHTEAbILE Pazileau raapm |.

Mosonom ana cosgamua kuury,

(Huaepnanaw). B uae

NpoBoauMBe GarRyaLTETOM TEOPHH
CensckoxoasiicTsentoro VYHHBEpCHTETS,

B raasax 2—6., C no-
ibl CTPCMHANCL CALIATH
€ JOCTYNHOR 4% wWHPOKOrO

NOCBSMEHHOR MOJS/IHPOBaHNI,
MOCAYHHAN MEHAYHAPOIHBE KYPCH, nponelesnnle secHoft 98] .
B Barenunrene, rae PACCMATPHBANOCL COBPEMEHHOE COCTORHIE npoG-
aemst. Kypew Guam oprannsosany A-poM BaH aep Kaoaom, npencra-
BiTedem Ponta acnnpantypu Cedncrkoxossiictaennoro VHHBCpCHTETS
B Barennnrene. Ha srux Kypcax Oui1o npountano 15 gexumi, HOTOpHe |
W AETAN B OCHOBY HacTORILER MoHOrpadmm,

Penaktopn npunocsy GaarollapHocTh A-py Adpeeay, OKa3apllemy
ﬂ-D.’ihlLl}'Ju NnoMoues a COCTABRMCHHN }'I]]}TJHUI{'HI-I!ILT H OTRETOR K HHM,

a4 Takke san  Amepcoopry n Beekxoiy, ROTOpHWE Haneyataan
PYKOUHCE KHUFH B NOATOTOBHAN PHCYHKN K Hefi.

D, B. T. Hennunz de Ppus
X. X. aan Jlaap

[naBa |
TeopHst MOJEITHPOBAHHA

HHE B AHHaEMNI%WeCKOe MOASTH-9

MPOBaHNA N npOrpaMMHPOBAHNA
AHUE JECHTL JET B pesyabTaTel

BONPOCH (Ranoaorinny pacTedni,
MHKpOGHONOMIN  novg,

HCCACAOBAHIN, APYIHMH HayYHEIME §1

MOJACTHPOBAHIH NPO-1

[.1. Moneanposanue GHONOTHUECKHX CHCTEM

K. T. ne Bur

1.1.1. Cucrems, smodeau u Modeaiposanue

M AT HMHTAa-
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e Tembl, MOEAN 1 Moleiaupoatie. ClicTesma — i
O sy thr . |¢|'|T-n]1:n.n't COMEPMHT B3AUMOCBE3IAHHLE 3ae-
i P{jnnhu:lf-l.;]-lr'-|-a 1AET CHCTEMY B YNPOICHHOM BHAE, 4 .‘-1I_}.'I.E-
S T HL MELEAS L:;u eleANTs KaK HCKYCCTBO OCTPOEHNS .‘-I'I:ﬂj!f-hl‘“;
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Falocs. Koraa wumenep obpauiaercs K ﬁm.hlllmhmm}fuﬂnmﬂjguﬁ;ﬂﬂ
AMHTaUHONHEe MOAeIH, KOTOpPHIC 3aHUMAWNT “Pm{a.nﬂ} A, KOTOPYID
AMCHIE MEHAY ero 3aMpICI0M 1 AeRCTRITEALHOCTYIO. Mauuita '-Lzuulﬂl-ﬂﬂ
CO3LAET L._,..H.;L-Hup, Mo CYIUECTBY RBAHETCH ﬁ.llj.'lt'.'.!!.m .M;,-.:';I”-:-TmumrHU'i:
MOAENN, KOTopas B CBOK OUEpeln npefcTaBaser cofiofl ynp
BONAOLIE 2 BIro IAMBCTR. : 1
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SAMEHA TCDMHHOB <MOIENH» N «<CHCTEMES, JAHilUeHa 306Ch BCAKO 0
CMbiCAa. [Io3TOMY BNONHE MOMKET OKa3aThes TakK, 4TO MOAXOL CTOMh
YCNCUIHO 34pEKOMCHAOBABIWING ceba B TexlinuecKux o0JacTax SHANHA, |
Oyler MmeHee nogeaen Aas Guotormn, Kak FOBOPHTCR, NOCHEIHITE —=
AWach Hacmewnb, Takan cnemika ¢ npUMEHEHHCM MeToN0B MOJEAH-
POBaHNsA B OHONOIMH NO GOABIIENR YACTH JeWHT HA CORCCTH ArpoHo=-=

MOB, BO3MOMKHO MNOTOMY, 4TO OHH He OOATCH HacMeuek

{, HO MOMKeT
OLITL 1 NOTOMY, YTO UM NPHXOAHTCA PafioTaTh C CHCTEMaMI, B KOTOpHX
TeXHHYCCKUE acne

KTw Bee Doaee w Oodee npeofaaialor naj GHONOTH="
HECKHMH,

Kak yme oTMmeuanock, cHeteMa ecTh dparmenT peaasnocTn, nos
ITOMY HEODXONHMO ONPELETHTL FPAHNUK 3TOrO pparmeHTa. [Mpeanoy- =
THTEdbHee OLL1 OW Takofl BuGOp rpanuil, Npn KOTOPOM CHCTEMA OK3-
JAACH HIOAHPUBAHHGH OT OoKpyAaloueil cpeas. NoTH A00HTLCR STOro
HMTH BCErAa HEBOIMOMHO, OCe e CACAVET CTPCMHTHCH BLOpaTL rpa-
HHILY TaK, wTo0b Cpeda MOrJa BANATL HA CHCTEMY, @ CHOTeMa, co croofl |
CTOPORN, RANAAA OH HA CPelY KaK MOMRHO Menbiie, UYtoOw sToro mo-
CTHYL, MOKET NOTPedoRATLCA BROOD GoJdee NPOCTPAHHON CHCTEM W, YeM
NPEIYCMATPHEAIOCE, KOTAA CTABUAECE NCPBONAYAALHAR 1eTh,

B ceabcroXossficTBeNNMX cHeTemax, HANPHMEP, MHKPOKANMAT Ya-
LTO BROANT B CHCTEMY KAK HEOTBHEMJEMAN ©2 4aCTh, MO TCM HE MeHep
BCAKUI ¢ JErKOCTHIO FOTOB npenelpeun BIMAHHEM CeABCKOXO3RMed
CTHEIHON CHCTEMI Ha MAKPOKAUMAT, IYCTh Jake 3T0 i HenpasiibHo,
C Apyrofi cTopoiM, A0nycKaTh, NTO Bee CHN3AHD €O BCeM, — 314 UHT 00-
PEUL HCCAeAOBAHNE HA HeH30CHHYIO Hey1auy.

I.1.2. O6sachureasnse smodesu

MoHo nassats MOAEILIO Habop Aaunwx of skocHCTeMe, HO STO
Oyaer mozeas Ges 3afanHof UeANn H Ge3 OHIMaHin cineremu. Ilng
Toro 9todu HOHATEH LCHCTEMY H Ull]’jt‘,[t‘.‘]]l'll- BOIMOAHOCTH npiMeHeHnH
STHX AaHHBIX, HeoOXOOAHMO NOAREPTHYTL HX COOTRETCTBYIOUEH obpa-
Gotke. B peayabTate MOryr GHTL MOCTPOCHL  CXeMB, XapaKTepHs
SYIOULHE  OT/eNLHEe CTOPOHE 3IKOCHCTEMBl, HAH TPOBEACH CTATHCTH
HECKHH avaana, ofolwaouill HekoTOPHEe 3 ee pIauMocEszel. Ectu
B npouecce chopa # anaju3a 1aWHEX BBECTH B MOISAL BpeMs B Ka-
HECTBE HE3ABHCHMON nepeMeHHol, Ml NOTYYHM AHHAMHYECKYI) MO-
Aeas. [lopoGume mogean oerawrtesn ONHCATEILHEMI, NOCKOABKY OHH
YEAILBAOT JHIIL HA CYUIECTBOBAHNE CBH3CH MEMAY 3JeMeHTaMi 0e3 |
BCAKOTO uX OOBACHEHNA, HO, PA3YMEeTCR, TaKad 3a7a¥a ¢ caMoro Ha-
HadJdad H HE CTABHIACK IPH COAMAHHN 3THX MOoaedel,

Oanako 8 GHONOINH BOIMOMHE H APYTHE MOACIH, UEb KOTOPIIX —
OGBACHHTE NOBEACHHE CHCTEMH, NOCKOALKY B 3TOll Hayke, Kak W BO
MHOTHX JIPYTHX €CTCCTBEHHLIX HAYKaX, MOMHO BHACIHTL PasiHYHLE
].’PHHEIII Ui}]'ﬁfli!:—]ﬁ[l_liﬂ CHCTEM. E’TH PEITHYH e }'p[IH!IH Qprann3aunA
MOMHO KAGCCHOUUHPOBATL B COOTBCTCTBHH ¢ PA3MepasMi CHCTEM, B
AENAA CHCTEMLI Ha YpoBHE MOJEKEYA, KISTOMHBX CTPYKTYP, KJAETOK,
TKAHEH, Opranos, opraHH3MoB, HonyJaunil n skocuctesm. Modeas, no-
CTPORHHEIC ¢ IeIb)0 00BLACHEHHS, CAVHAT Kak O MOCTaMmi MeHay
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- OIHIOT HaM NoHAETh
i Opraguaaudn, oHmp No3s )
:|;|._'-|.'|1|'|5IE||'.9”|'1:II }"I']'I:IEHHH P OCHOBE ::IHﬂH"ﬁ. |;|ﬂ_!'|;|,'1lEHHHx Y TEM
B oe CHOMHNE CHCTEMB Ha i ey TR
= enTanLHOrO Hccaenosanny Gojee NPOCTHX CHCTEM.
SKCE P ficTBa  MEMOpAH MOMHO Jywule MOHATH, H3yHas MO-
Ang30M, CBOACTBA P : i 1
ey, ']': vhoBie, HenoabaveMoMm Ans ofbACHEH!UA, HAlll 3HAHHA
ECHNUAS, I : noaHs, 4TO0H NOCTPONTE MOAEAL CHETEMBI,
qocTaToNHG NOApeOHE | ) T 10 Y TEM
AL =K T Henl HMO OOBACHUTE, TO OLEHKA MOIE -
joBEACHIE KOTOPOH HEOLXOLH . i MOMeT OKa3aTheH
Rt o ATOB C peanuHoil CHCTEMOH MOMET OEA3Z
guHENNA ee pely-abia s AR 1@ a3padoTans
Cpat ne OCMHYECKHY TOAeTOon paspeE
: el HU]]]J"“HE'P~ MOMETH RKOCM aT
A3 THLLHER, : ofy=, T. €. coRepllaTh caM noa
ia -[-'\-'Il_l:"l:“‘ };rlpi:ﬂuu. o cCHHMATH "P b Rl ] ' = 2 (O0FHN HE-
urdieh jenbasareasio, Ho o0uACHATE BHLE MOJZenl B OHO. :
BRACE B ey oM JAUATOMHOM COCTORHUM, YTO HX NOJAE3HOCTH HE-
O AHTCH CUWE B 1_‘”" P ; Mame Haaudie Xopollero coraaco-
SxoAiMO BCAKNT pas AOKA3HBATL. Ad Cor o v ALHOCTHI0
s MEAAY Pe3VALTATAME PacieToR No MOJedn i Lt
S afaeT MECTO 478 comennil, OIHAKO XOPOWAR CONIACORANHOCTE
LR el Lo ol -
e ol CKOPES HUKAKMMEHNE, ueM Npasiao. - AP e
e l'-“.llhx-x.lf;__,_.,“wa, HECOOTBETCTBHE MEAKY MOAeALIO I peaibLiioi "I‘:'.
o ] | L ) N . e L mir Sl
omoil. TO MOASAb MOMHO ALANTHPOBATHL AJH “""_E'fl"H"H_'W"fu',:_g.;'nc
:'-"'I.':I. Ho 8 peayawTare KOHCTPYRILHA, MpelaoKCHH S5 EL=-|HL-1-:|'.‘1{|
b Iu:.H.'.I'IL‘.ILH.'L!'ﬂ MO, NOCTeNeNHo BHPOMAARTCS B ”["'.L"F"-jfﬁ:T
B ek TepMit «BEIPOALEHHEs B HACTONUIEM KOHTEKCTC HC DIHAMACE,
..|I: |lL|-'-.r-"-'|“|[L'.']'-vﬂhlr MOAETH xyme oGbacHnTeabnEX. Mu }EIJTpEl-j-“T;]E
aro 5l=.:-‘ul-| a8 Toro, YToOK NOAMCPEHYTL, UTO TAKHM 5}"'3'“ "l',“:‘ﬁ:[;:x”"z
; LOUIEe MOAEH ¢ ReoBoCHOBAHHEIMH NPCTEHIHAMI Ha OLT npu-
& ke TleIia 1o 3706 []EJII'!IH‘"} MHOMHe MOAean 10 cHX [op np
et BORLINe BOARS. HEH OL3H.
HocAT GoJblIC Bpedd, HEHean n e L L8 " .
[lI'J.'.IL'll.'IIJIEERI:II METO [].;'.I'IIfITEJ— 3T0 NYTh HOCTCIeHH |l|.I :IE:'H-. —
koD cORCPIIEHCTBOBARNA Moaean. ECTH B s HH:]FI?L.“'E:U' He-
JACXOMACHIS MORTY MOAGIBIO 1l CHCTEMOM, T0, SKCNEPHMEHTATLIC K
t'“L"":‘:J;-H: K MOAeAb, TAK il CHCTEMY, MOMHO BRACHITh, K KAKHM am:&h;
M MOAeTt CACAYET OTHECTHCL € MOJO3peiHen. 3atem gyl
HAYUa0TCA Ha YPOBHE, HCMOAB3YEMOM AR ODBHCHEHMHA. 4 "““I"]::E o
Ha A2HHBIX TAKOFO NOBTOPHOTO H3IYUEHHA, OAHM "]E,:'“T"‘H,IM, ; Jm;ﬂ:
MOMHO 3AMEHHTE JAPYTHME, NOCAE HEro HOJAC3HO elle pas con ?'.'- T_Ell.__“e
PeayibTaTR pacueTOR NO MOALIN C AaHHBMH D p-e::_.'llu_lltﬂl -':"}'1;;.{.! I;
. Cymectsyer ABa Buaa O0BACHHTEABHEX MofieAcH: CTaTh ICCK L
ANHAMHTIECKE, [IpuMepoM craTHieckoil Moaenn u.ﬁ}'.—hllr_:.du.:t{'.jlh. 3'1:-
TOpoil conepMarca Bee NeoGXoAuMHe pacieTHue QopMyinl ,1~IH~."-;1““
HOBAEHHA CHA3M MEMAY AHXAHHEM B POCTOM, HCXOAA HA ""q’”‘-’;’ﬁ =
0 yHaaMeHTaAbHEIX OHOXHMHUeCKNX npoueccax. Apyrofl npiau .I:\ v
MOAENb, HCHOALIYEMAs AJs pacteTa pacnpeieneHis CBeTa ueﬂ::;_
AHCTLEMI, KOTOPAR OCHOBAIA HA 3uaHNAX 00 apXuTexType Pac“'l[?a,;m:
HOrO MoKpoBa, CBOfCTBAX JUCTHES, NONOMKEHHH coaHla I “FL e e
CTATHUECKHE MOIEAN YacTo BEANMANOTCA B COCTAR AHHAMHYCCRHX
neneft B oange oTaenbikX GI0KOB.

MAs BeeX CHOTEM. P:l‘:,:_-”n-[lumg[}‘_..[ﬂ?{ B 3ITON KHNTE, :"'.ii-'iﬂ]"iTE I'I'EI_
10, 170 WX OCHoRNEe 3nevedTH (Takue, K4k Gnomacca pacTenii) Men

e ; . ; X0l
j-r,_.“““_I.ﬁ....l_i_m,_,ﬂ”] B_NPOCTPAHCTRE # BO uEI_D.'-.l{'Hu.m,:lTu NPOHCROIART
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Th NOTOK# B MOMCHT BpeMenn [, YMHOMEHHAA Ha “.U' .E:;:

ypi, HAEBAEMAA ]Il!TETpinﬂBEIIHE‘M, J4eT HOBBRC 3..“'3“.1.; :
- il '?'I;a'\- cOCTORHHSA, KOTOphie NO3BONHKOT NOBTOPHTE pac 1eT C] 0
Helwmm::ufujmﬂ Hutepnan spemenn Af nonsed BLONpATLCH TAKHM

B OTBET Ha H3IMEHeHNe TAKMX BHEWHHX (BaKTOpos, Kak norofa waW
BHCCEHHE MUHepaasHBIX vaoGpeiuit. 3TH chcTemu HARWBAIOTCH «He-!
MPEPLIBHBIMI® B OTAHYHE OT <AHCKPETHLX® CHCTEM (Brockington,

1979), Kotopsie HMEIOT 1810 ¢ OTHAEALHEMI YPOBMAMH W paspuBaMy

paKc cROpoc

I-||||_‘i|.‘lli

EO BPEMeHIL,

L.1.3. Merod nepemennmx cocroanus

:L.TH AHHEMHITECKIX MOMLeaeE, ROTOPKE MOMHO OTHECTH K OOLACH -
TCALHOMY THOY, WWHPOKOE NpHIHAHIEe 3aBOCBMBACT MeOTON NeEpeMCHHBEX
COCTORHIA. ITH MOMeaH CTPOATCH HA OCHOBAHNN AOMYWICHHS, 9TG
B J0000 MOMEHT MOMHO KOJAHYECTBEHHO ONPEAenHTy COCTOANME Kan-
ADH CHCTEMEBE H 4TO HIMCHEHHE COCTORITRE MO0 ONHCATE © NOMOUL LY
MATEMATHYECKHX YpasHennii, 3ToT noaxo; MPHBOANT K MOACIAM, B KO-
TOPLK  PASANYANTCH NEpeMeHHLE COCTORHI (YPOBHH), CKOpOCTH
(Temnul) n ynpasaswoiume nepemenise

[lepemennsie cocrosis —IT0 TARHE HCAHMHHE, Kak OHOMacca,
YHCIEHHOCTE BHAS, KOJAIMYBCTEO 330Ta B NOYBE, PACTEHHE MAH EHBOT-
HOM, BIamHocTe noysu. OGpasHo FOBOPS, Te NepesMeHnble, KOTOpPRE
MOMHO HIMEPHTL, OCTAHOBND MUHOBEHNE, KAk o CKA3KE 0 cnnulell Kpa-
LEBHLUE, H ECTh NepeMeliLle COCTONMIN

:"-'|||_:-.'|n_'|:-|.1||||11|i- NEPEMCHHBE, HAN BRIHYMIaDIIHE PyNKLHT, XapaK-
TEPHIYIOT BANAHIlE CPeALl HAa CHETEMY HCpe3 ee rpaMiilel W oHX 3Haue-
HIlE HYHHO HCNPEpLBHO KOHTpOTHpoRaTh. [lpnMepamu tarknx nepesen-
HLIX' Caysar :'dj‘l|'.|'_:II:I".:I."1|.'|I[:III.'HJI'H'H"- KHe BediviHe {OCAAKH, BETED,
TEMNEPATYPA 0 paAnalNA), 2 TakKe NIMEBLe PECYPCH HAH METPAIHA
ANBOTHHX Yepes rpanuuel cHetemsl, SBamoTes a0 010N | Te He penn-
HlHL MepeMeHHLMl YupasicHns, YPUBHAMH HAN TeMmMOaM{, 3aBHCHT OT
MUIDMEHIH rpaim cuctemu. Hanpumep, kompuectso TENJOTH, AKKY-
MYJUPOBAHNOE PACTHTEIBHBIM MOKPORBOM, HETHETCH nepeMecHHoOlR co+
CTOAHHH, KOTAA B CHCTEMY BEJIIOYEH MHKpoOMETEOpOAOrHYeckKil pexim,
H YOPapARKmel nepesmeHnoi, ROTOPYIO HeobXOANMO HIMEPATL, KOria
MHRPOMETCOPOAOrHICCKIT pesitM B faninyio CHCTEMY HE BXOIHT

Kaxan MEPEMCHHAA COCTOMHNA CBAZANA o HEPCMEHHBIMH CKO-
poCTH, AAPAKTEDHIVIOUWIHIMN HHTEHCHRHOCTL ¢f HAMEHENHA B TOT HIH
HION MOMEHT B Pe3yanTate onpeaeicHiLy npoieccos. 3Ty nepesMeH-
HEC OONCHBAINT NOTOKN BEUIECTH 1IN FHEPTHN MEMY NHepeMeH M
CUCTOSHNA HanpuMep, MemAY pPaCTHTEALHON GHOMACCO] I MacviuH-
MHCH AusoTHHME. HX seanunnn onpeaeasiorcs MepEMEHHMME COCTO-
AHHA H YOpapieHNA B COOTROTCTRHM

C NPaRiTaME, OCHORAHHEMY HA
JHANUH NPOTCKAIOWLHY B CI

ICTEME PUINTCCKUY, XHMUMECKHX H GHOTOrH-
HECEIIX NPOUCCCOB, 3 HE HA CTATHCTHYECKOM aianiiie NoBeleins Hayua-
EMoit cucTemul. B stoMm coctom CAMOC BRAMHOC pazianufe Mexiy Mo-

C NOMOULILHY

ACTAMN, € NOMOLWhK KOTOPHWX ONHCWBAIOT, H MOLeJAMH.
KOTOPHX NHTAOTCH o0LACHITE

MMocae pacwera amavennit scex MEPEMEHHBIX, XapakTepH3V oI
CROPOCTH NOTOKOB, NOAYUYCHHBE BeIHYHHE Heno LAVIOTCH JIA pacueTa
NEPEMEHHWX COCTOSHHA NO CXCME: NEPEMEHHAA COCTORHHA B MOMENT
BpEMeHy [++Af panita nepeMenHOl COCTORHNS B MOMEHT BpeMenn
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e MeHsaach, kpose TOro,

uTOOB CKOPOCTH NPOLECCa 3a STOT NPOMEKYTOK CYLIECTBEHHO

a0 nafexaHne HeVCTONMHAOCTH BpeMEHHOH

- % o % B

pEAS WHTErPUPOBAHHA A0JMeH GWTh MeHbWe OAHOR TPETH 14251!

: 2 : R .

I'”H;E“l.:n kOIMPHIHENTa WAN BPEMEHH peakumn. IT0 XapakTeps &
1 1 = L) = - e

b BpEMy CHCTEMId paBHD nl.":-]h']T]Il;rIl BOJHUYHRHE CAaMON OBRCTPO

uj ANLIM,

yechoe

Piic | ._'l|r_||||_'|l.|'\l,|,| cEHICH A8 SHCNOHCHIAILTL
co mAErn (venonide ofoanagenmn mo Poppe-
i crepy (Forrester, 1961)).

=== KpugmzRma)

JTHOCHTEALHOA CKOPOCTH N3MEHENHs OIHOI H3 ee “ﬂ]tL'HU:Ll1l:':i;:,{:;;?;{
wia. Uesm mensiie speMmednol Kosh@HUBCHT, Tem Medbllle Bpe
iR 1.1 B IDOBAHNA. :
5 I[!ilIU:I-;':H:.::L'TTFSHPHJL, I1III|'I"I.".'I.E'-I:.5|:'.‘-1I.I}: HepeMEHHEIMII COCTOAHHA, CRO-
POCTH |5:_-. JABHCHT APYr OT ApYrd. Kamian I.'|-.'l..l.]'ll'll."'Th IIU'J'-?':"';IalﬁrIJ;‘}T:{S;
LI MOMCHT 32BHCHT TOALKO OT NepeMeHHbX Cod “f’"”"?_” i ['Lul'f.: e
W, CIETOBATEARN0, BHYNCASETCS HE3aBHCIMO OT CKOPOCTH ApYrord %
[TosToMY HHKOTAAa He ROIHIKACT Llrtuﬂ.‘iu.lllnl_lnﬂh !w*“mTILE 1 ypa
el ¢ 1 HeHIBECTHEIMA, PaceMoTpHM CHELYIOMUHE npaMep. :-;’Fi::ﬂ:r{;
170 CROPOCTH pOCTa PacTEeHHA, HIMEDAEMAR Im-n}ue.“-[qLHIu?r;r;;:_:ﬁﬂ-rega
CTPYETYPHLX TEaHeR, TECHO CBA3AHA C HH'ID:HLJIH_HELT_MU E. omiteas:
McThee. B MofeAn ¢ nepeMenibiMi COCTOAHNA 37a 3ABIHCHM ul'.r -
ANETCH  PESYALTATOM JIBYX HE3IABHCHMAIX [POLECCUB, i-.umph::’. "I|I|_I|}|i]
TeKawT n:rumupe.-'lmnm_ doToCHHTES v||m'un1__'|1:1}i_:1" Fuﬂ]‘f“'f;ﬂ 1
YPORH: 3AMNACOB NOABNAHEX YIJIE€BO10E, 1-;mﬂ]1bllll :-IH-I:_!‘HLTlJIl :']li'reu'mml
;'.L'[n_.-.',-.'HHh-’.‘-. COCTOAHHA, OnpelciniolUInX CHu]‘.I-LI-L_Ih_ . IJHLI.-:':Il].'ir'_IjI_{E--
TEMHOTH (POTOCHHTE3 HEMCLICHHO NPeKpaliaeTcH, HO ]Ji:-n.‘iﬂrlgﬂ .] , :l1.| 5
ETCA 10 HCUepMaHHA 3amacop HAH Jade 10NLILC, IErEEr.Ib. ln..:H'i. 3i | -: ;‘
PaHes ul]pﬂ}umuﬂt]luﬁcﬁ TKaun. Yacro :I1.'~Li1Tﬂll,|Iu!1_1.J]=]E HU:lEJH, 1.|3$p ¢
MawTes g puae ONOK-CXeM MO MeTOAY, KOTOPHIH paspatoray : up.
pectep (Forresler, 1961) aaa onucanua Monenef H-%*KI-IIN_EEHFI?. Fi!i:iia:t.
B ToKoM BHIe MOJACAN CTAHOBATCH NOHATHREMH Jado JIEtIlEllII:l_l_JHII_-IT .
B 370l Knire MOMHO HafTH PAL NPUMCPOB TAKHX CXeM ceaseil. llepe-
MCHHEE COCTOAHNA N300paXkakOTCA Ha HHX |||,n|..‘-1n'_t'|'rn.1m.11|h{i:ﬂ|:. a ‘ﬂj:
TOKH pemecTs (BOAK, YrAepOoLs, 3NeMeHTOB ".IHHE.'!'I;'.'_.'!I!ﬂInf:Eﬂ_]'I]lTE]-I1I_H
CITOMNABEMAE JHHHT ML IJE'j"_I,.'.'lﬂl'II.'JH:!IH]II.,' CHOpOCTEH NOTOKOB NOKA3b-
BACTCH 3HakoMm BenTHAA. KoHcTanTtsl, nepemennse ;}'leﬂH.'[‘Etl_HH' HH
ShHIH YA Lamie 1]33.'}11-:11"“ YACTO IAKJAOMNAIDTCA B CROOKN. ['I!_:rl-_l;r-n:rl.pr!h:ﬁ
AHEHR H3o0paaloT YHUTHBAEMEE _!m'l'um! 1I1I':E"ﬂpl1ﬁi!.[_lil!- ¢M;H|*11
drpasMsa npocrefiwedl AMWAMHYCCKON CHCTEMBbI lpuBelena IliaE]a:FE.: %
-G CHOPOCTH NPOIeCca MaTeMaTHUeckd onuckpaerch kak RATE .
=LONSTANT-STATE, 1o ona XapakTepH3yeT 3IKCNOHEHHHAALHH
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PocT. 3710 caMmuift npocToll HHDOPMALHOHH B KOHTYp o0paTHof cRA3m,
KOTOPHIl JI0M3KeH HCerAa COMEpPHKATh OAHY TIEPEMEHHYI) COCTORMHMS,
PETYAUPYEMYI0 KK CKOPOCTLIO MPOUECca, TAK 0 NOTOKOM HHBOPMAaiH
OT nepeMeHHofll COCTOSHHA K CKOPOCTH. ;

1.1.5. [TpoGaema oBocHoBanUs

Gaarofapn MONEAHPOBANMIO CTAHOBWTCH Jerye NOHATH MHOTHE

wenpe CTOPOHE CAOMHBIX CHCTCM, TAK K2K BOHHKAET BOIMOMHOCTEL
B DeACTARHTL cefe HX nopeleHie: B ITOM CMBICAE MOAEb AT
3p‘!:ll.lll'lll..']:'|1:‘l'3i1ﬁ|l'l' aas ynpapaens Takumi cucremamin, Ho nayumue
HaM s CHHTAOTCA TAKOBMMH UL B TOM cayuae, ecam cyue-
O MeTol WX ONPOBepIKeHna Wi, BHpaManch Gonee NOINTIBHO,
Uncao nepeMensux cocToaHus, ROTOPHE MOMHO BRACAHTE B 3= “tlj?- ;-.~...-1u:—r-c1m NPOBEPHTL HAN JOKAIATH HX NOAE3NOCTE. CywecTayloT
HOM OpranHaMe Wwin IKOCHCTEME, BETHKO. 370 OTHOCHTCH He TOJbKO E"II e, KoTOpele Momuo ofocHosate? Jla, HO JHlb MOJEAN
K J'l!_’pﬂll'l_!-lhut NpoAYUEATaM, KOHCYMEHTaM o PEAVUCHTAM, O H K pa3-3 :[1“ i'.' :' KOTOpLIE NOBTOPHIOTCR HAH BO30OHOBANKITCH. loneKo TOraa
JOILH B M OHOAOrHYECEN M BHAAM, HX IIHE"JE”H“'..'TH. I}EE'HUFH:\[, BﬁEll:IIII:T:q" - T : MOHLHO H|'|CTFI1'.||[T|1. ) i'l".'."ﬂ:r'.!"1.|':.'|Tf aHAJIHIA LIliEI]H]_'lMHIl][][ O HE-
noay, gase pasentiun pu 7. 0. Jas pactenuft samun He ToIbKO Macca Coroniiy CHCTCMAX W MPOBEPHTH €e Ha ApYrux cucremax. Ilpnmepn no-
' TEI0INAAL NOBEPXHOCTH JHCTLEB, WO M COACPAANNE B HHX a30Ta B L GLLINCS CHCTEM BCTPEYANTCS B MUKpoDHOIOTIN (NPON3BOACTEO

1.14. [Mpobaiema npaxrusnocru

MIHEPATLHEIX BEULECTH, (PEPMEHTOB, & Takke Apyrie GHOXNMHMeCKHE T :,l-:ﬁlli -a), cenbckoM XoamilicTee (BupauluBanue KYKYpY3sl) Ll mpo-
:ff:h[,‘?r{,."mtﬁ:i ‘.j‘:'lThT nepeen, MOKHO NPOROAMHTL, OTKYAa caed A LT CHHOCTH (mpon3BOACTEO ;1?Tum1ﬁ:.1.|[-_l't:|._il.p.uy.u-paruu mf:ﬂlm[,n:
! tA# He MOMET OWTh CO3M3NA MOAEab, OCHOBAHHAA HA EAAIONLNKCA CHCTEM CAYMKAT 38e3iu, ocolM ONHOTO EHILA H SKOIDEH
MOVIHOM 3HAHHN BCeX NPOHCXOAAWLMY GROJOCHUCCKNX, (uanvecknx o geckie cHcTeMbl, oOnajaione Takodl AaCTHUHOCTRID, fTO NOCAE
AUMHSECKHX npoueccon. Mogean ABATIOTCH YIPOULCHHEM NpeicTapnes qapyiieHis NepBOHAYANLHOTO XORd PA3BHTHA ONH BOCCTAHABAHBAIOT
HHEM CHCTEM, 8 YNMPOLWEHHE COKPAINALT MHCAO YUHTWBECMBX NeneMoeHs wosHoe nanpasienne passutus (Topdanwme Gonota). It '"f{”ﬁ'
HWEX COCTOMN N, i ; [1;:-;.:--=|;::i||.*u':; yKOJADFHYECKHE CHCTEME NPeicTaloT nepei  Hab.aio-
[Mo aHATOrMR ¢ APYrHMH METONAMM NPHENMACTCH, HTO HICAO nepeds AaTeleM B PARINMNLX HYHKTAX TEPPRTOPHH B OAHO W TO XKe Bpeas Ha
MEHHHX COCTOHAHNR MOMHO 3HAYKTEIRHD COKPATHTEL, BCAN CVIHTh rpas PaIHLY CTRINHX. Cuaa sKoJgora-npakTiEa — B ero enocobuocTn npen-
HHUE MOI&IH | COCPEAOTONHTE BHHMAHNE Ha ACTICKTAX, Jilf;TiiFI.IE i eTABAHTH B BIE BPEMEHHOrO pRia B olHOM MecTe To, 4TO Hal -
CTPEMIIMCH TIOHATE. I{EJH.‘M_' TOFO, NPOLECCH MOXKHO YIOPHAGUHTE 1O 0 AAETCH B paINBIX MECTax OIHOBDPEMCHRO, lomTE GlUHecH CHEeTeMLL
CTEHEHH X BAKHOCTH 1 noapolHo paccma aTh JIH) 12 MO 3ViaTh SKCNEPHMEHTAbHO, A BOODHOBARIDILICE S
TaKiM 06PAIOM NpOLCCCH., P E e e ‘If1‘|:r'_. = ".IHE-*LZI:”L;I_.}I; VTE . MaGnoiens. B HACTOAICE BPeMy
:L]”l.‘.ll;i NePeMeHHEX COCTORHHA, ];"'-"ri.i':”ﬂﬁ.' MOMHO VHECTh. B .-JJ'.-.I"-F'.II_-IT He ¢ AHAaMITEIBHEH :,'l:i;lll Ha EEL'IH\'FHH{."“T;I_'Ibhl'l-[' HaVHeHHE BOZ00-
MOZeIN OrpaniTcHo He CTONLEO BCJACACTBHE BOSMOMKHOCTEN BRIMHCNS guuijxen  SKONOTHMECKHY CHCTEM, H 3TO. ONPABAANC, NOCKOMbES
TEABHON MALMKGL AN 3ATPAT MALIMKIOFD BPCMENH, CKOALKO NOTOMY,S HapyUiennme CHOWCTBA CicTeME BOCCTaHamanBaloTca. KpoMe Toro,
HTO OOBEM HAYUHBIX NCCACAOBANNA, HANPABIEHHWX Ha pellenne AnGo HONYCTHMO pa3pylIeHHe CHCTEME BO BPEMS IKCOEPHMCHTOB, KOTAS
Janaum, seerfa orpadnven. ITo stoft npuanne mogean, COMECPHaLNe TAKIX CHCTEM MHOTO, L_3KO
OKOJID CTH NEPEMEHHEY COCTORIN, VIKE OYEHL TPOMO3TKH, HO B TO Ke Ho nveores TaKKe YHHEAILHEE J‘I-.I.I,-illl']llll.'l..'I';1I|_'~;l:'||.~.-'lli_‘['-|1::_ll'l 11 i)
BPEMS OHI MOrYT OKA3aThesl He CTOAL BEAMKN [0 CPABHEHINO ¢ melts ) AQIieiite SucTen ¢ VNKaABTEN SITTI e 7!
CTBHTEILHOI CAOKHOCTHIO PACCMATPHBAEMEX CHCTEM. BUTLC | GTOPWX e PeryAHpYeTCH OTPHIATe16HON OOPATHOIL CRAILER,
[Ipnmenntensno ® Kamaofi 3anave CYMECTEVET HEKOTOPOE OMTH- NOSTOMY OHH OTAHYAI0TCH Tt xnﬁ'_w-—cfl TENTIH, XOT# HX NpOoHC-
MaJABHOE HHCJAD MePEMENNEX COCTORHNSA, KOTOPLE CACAVET VUHTLIBATE COMICHIE MoKeT OWTh nofobnuM, YuHKaabHocTh JAPYIHX CHCTEM oby-
CHauana npakTHueckan NpUMCHHMOCT MOJeTNl K 3ajauaM peajLHore CIOBTEHL X reorpa@uEcKun NOCKKEHHeNM; nanpiuep, JHREATIEE
MIpa BOIPACTACT © YBEJAHUEHHEM YHCAA NEPeMeHNHX COCTONHRA, HO AELTH WCKOTODHIX DEK. HeKOTQDWE 03Epa, OCTPORA i, KOHEUHo, MMp
SATEM OHA RHOBbL NOHIDKACTCH, NOCKOALKY NOGOBACHHE HOBHX nepe- B:LiesoM. V.ONCIR YHHKANBHEX CHCTEM —= 37D NDERCTEE-CRime

MEHHLIX COCTORHHA OTRICKAET BHHMAHHE OT TEX NePeMCHHHX COCTO- HEAL357 OOOCHOBATE JRC MenTajiLHo, 2 h_OOJMEE WAN
HHHA, KOTOpWe Obiii BHeJeHH paHes, NOCKOALKY cuuTannck Gonee N Soilee pposcpuri, HA0M0AH 33 NOBEACHITEM .
BRKHHMI, JBpucTHUECKHI APOILECe O yIeHHs ril:iﬁup:t nepeMeHHEX ||2_-_-_;-_g_-.:_.{]_.||.| OCTAIOTCSH, CAELOBATEILHO, YMO3PHTENLHIAMHE PEHOT 3+
COCTOANHA B NOPAAKE HX BAHHOCTH 3aHNMAET MHOMO BPEMEHI 1 MHOTHE AoriiechnMy Motenssmi. Bepa B Takme MOAeaH YKpenanercs, eCau
PAUOTH Mo MOACTHPOBAHNID B 00MacTi 3KOAOIMHM HHOTAZ HBHO, HO AHA0rHHEe MeTodLl CHCTEMHONO aHAANH3E, NPHMEHAEMBIC K NOBTOPRA-
B OOJIBHINHCTRE Caydaes HeRBHO, WANPaniedsl Ha JOCTHMeHHe Toft | WM e pan Bo30OHOBJREMBIM CHCTEMEM, NPHBOAST K NOCTPOCHIKD
AT O60CHOBaHHEN MoAeaell, KOTOpHC HCBOIMOMKHO oOnpoBepruyTh. Ha-
BECTHW nofofuue Mogeny 0 A8 QUINYECKHX CHCTEM: HANpHMED, YMO-

IPITCIBNWe MOJEAH, KOTOPHE NPeltKasuBalnT BEPOATHOCTE HABOJHC-
16 2 £ N 308 17




HHA HCXONA N3 aHAN3A PRINYCCKHX NPOLECCOB, NPHIHMAKOTCHE Ha Bepy
XOTA HAa MPOTHHCHNH OAHON fenoBedecKoR AHINH HHEOrLE He
HCXOANT focTaTodHo OOABIIOTO YHCAa HABOJAHEHHA, YTOOM MOMHO OLE
nposepnTh Takne mojienn. Ho uto 6w He npeackazsipaia Moaens, Jiog
HAUHHAWT YEPeniaTs AaMObl, Kak TOAbLKO BOHHKAET Yyrposa elle of
HOMO HABOOAHEHMA, N 3TO AOKAAEBAST, UTO HL‘IJH B TAKOra poaa MoOemg)
He OGearpannupa, PeHOMEHONOrHYECKAM MOACAAM 3KOJOrHMECKHX CH
CTéM Takme NoKa NeAL3s JIOBEPHTL, NOCKOALKY CYUIECTBYET HCMHORG
HafdeKawus obpasom o0OCHOBAHHBX MOAenel, & NPHHUNNK KO0
HECKOTD MOACAHPOBANUA BCe elle paspadaTuBanTcd. 3710 Ge3ycaoBng
EI!FHBEL’IIIEU B oAaR «rh0obanbHEX® MOAcTed, ecan HX pE.‘;I::.",‘IhTaTH .
HACTOALKO OUEBHAHH, 4TO MOMHO ObLIO NPHATH K npasWabloMy 3@
KAYeHn0 663 NpUMeRels CANKOM H3OWPEHHLIX METOLO0B., '

Ho ecan Mu AoctatodHo gosepseM QeHOMEHONOrHYECKONn MOIens
VHUKAJBLHON CHCTEMBl, MOMHO AH ec uenoasdoearts? s storo Heols
X0AHMO N0 KpafHeil MEpe NPUBECTH MOAEAL K TAKOMY HCXOAHOMY BHAW
4To0l BCe NCpEMEHHLE CcoCTOAHMNA OGN onpelefcHn B npeliejax
CTOJIL KOPOTKOrO NPpOMEXYTEA BpeMeHl, 3a KOTOP OHH CYILECTREHHD
HE HIMEHATCH, ” ITO GAeAyer CAeaaTh 0es BTORHECHITA B CHC )
B TAKHX Macwradax, KOTOpHEe MOBANHIN OB HA CBONCTBCHHEIR JHIIE
JAHHOR CHCTeMe Xof PazIBNTHA. Oonako 9T0 HCBOIMOMKHO. ]_IIJBTQ -fE=
B KOHEYHOM CHETC SKOI0N MOWMET ORAIATLCH B NOAOGHACHIH CTaPOMOTS
Horo Guanka, YTBEPHAAOWErD, 1T0 HeolXOAHMO ANWL ONpCieAHEE
B OAHO Il TO e BPEMA KOODAWHATH, Maccy H CKOPOCTh BCeX ATOMOS
raza 8 noMeuternn, uTobsl npeackasats ux Gyayuiee. Ox lame MO
ODKE34THCH B eI XyAmeM noadoHenin, néo eMy NpuAeTcH MuTh prioM
4 TO H BHYTPH CBOEH YHUEAABHOR CHCTEME B KaYecTBe OAHOTO HE €€
FIEMCHTOHR, H OH ﬁj‘,’lt"T HE B Cillax Il."lﬁE}HaTh EETP}'J_HE]L[H], |ir,|_'|.a|'a,ﬂ
Ha 33K0OH CpejiHNX BCIRYITH, )

1.2, CHCTEMHBIH AHAJAM3 H MOJLEIH pocTa
CeNLCKOXO3AHCTREHHBIX KYAbTYP ) \

. B. T. Neuunur pe dpua

1.2.1. Cucremol npodyKTUSHOCTH

Oaun w3 nytell nayienns okpyKawwel AedcTBHTEALHOCTH COCTOHT
B pazaesednn ee Ha cucremul. Coraacho GyHKILHOHATLHOMY ONNCaHH0E
CHCTEMA — 3TO (PParMeHT PeajbHoCTH, MEMeHTH KOTOpOro TecHo CBf=
38HHE W BIAHMOJEHCTBYIOT APYT ¢ APYIroM, HO OKaswBaloT caaboe BANSS
HHE Ha OKpyHAaloWwyw cpeay. B niaeaianiom CAYYaEe rpaHnubl cnﬁcﬂ
BROHPAWTCA TaK, 4TOOH OKpYMaiouas cpela BAHAJLA HA NPOHCXOASS
e B HEH NpoueccH, HO YTOOB caMa CHCTeMa He MORIa OKa3HBATE
AKTHBHOTrO BO3ACACTBHA HA OKPYHAOULYIO ee cpely (cM. Takie pass
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1.1). Kakofl nmMeHHo (parMenT AeficTBHTEALHOCTH uﬂu:ieﬂ,:ﬁ':f;
. cicTesbl — 3aBICHT NpEXIAE BCEro OT Leael Hec :
i WAeAHTH B KAYECTBE CHCTEMB! OTACALHOE PACTEHHT, NOCER HAH
e H.nJ elleHB npi ITOM, UTO OKPYMANOILYl0 Ccpely A pocTa
i ': 1? I::Mbrmxu.‘mm"meﬁ:—turu npoH3IBoOACTEA COCTARNAKT TEKY-
g HH 'Emnmm HACEKOMBIC-BPEANTEAN WIAH UeHE 11a CeALCROD-
fe '}!.Jnﬂ VIO N {:..'.l.}r.r-:mlm. HMuoraa MOXHo A1atTh NPpAMOE onpelesennc
:{MHI“-'?EI.':-II{& I'-'IE)IE\'T BCTPETUTLCS W TPYAHOCTHE HEROTOpLIE 3JeMCHTH
r"“:“::l: Hemwpq'm--mmnm He CBAZANHLIC ¢ LEeAsMi aHANH3a, MOTYT
ggﬁﬂ:-;imhan. pcoforo BHHMAaHKA NpH nul|m-:1c.flemn: Ei”ﬁ,ﬂﬂfif“ﬂ:f
Tax Kak Nt 4KTHBHO B3aNMOACHCTBYIOT C rAaBHY Mt 38 sy T
gam CHTYallilf Hamia CBOE OTpPaKEHHC B 1|an'rr]m €CHCT ol llE':HI
o>, Takiuy o0pasoM, onpefensn CHETEMY, HeodXolHMo YUec :['h o
qeeneA0BANiA 1 ee ecTeCTBCHiLEe TpaHIlilu, d aTeM pa_n:c:-n:[réullmﬁu
paIEE KOMIOHEHTH CHCTEMUI, onpeaeTsoume ee_lrr\n.wlpﬂ-;':-!lz-lﬁ 2 it
ApoNAAOCTPHPOBATE 3TY MHCAL, [RACCMOTRHM ;rlf?:‘;\.' 2 paauc:
fpoayxunonisil npoiecc re.'uu:r;“umanucmfn“:m. . YALTYPH, p“ i
peminii Ha HOAAX ¢ NAOAOPOAHON OpPOWIAEMON RO 8O, MOWHO np :
CTARITH B BIIE CHCTEMBI, B HOTGPOH NPOHCXOANT HHTEHCHBHOE naau].-;:_
AefiCcTANE TAKMX TIPOLECCOB, KAK acCHMILIALNA CGE,Lpu:*{..nuxmmc .'~ 25
AcpHaHiA | Pa3BHTHE, CgopocTit 3THX (PHIROJOTHUECKIEX n[_:l:.{mu‘:‘
CHIBED 3ABHCAT OT YCAOBHA NOrO/W, HO POCT pacTenin e fﬁr-.ﬁl_um‘:‘n‘
SaMETHOrD AKTHBHOrO BO3ACHCTBHA Ha MOTOLY. Otciona !.lr:.rf:im onpe
NeANTH TPAHNIE JanHoh NPOAYKUHOHHON CHCTEMLL | lI[:IﬂI]E'LTJ‘I qe;g}r
pasAcIAnMYIn GH3N0I0rHeckie | METEOPOADNTYCCEIE 11.[!1'.?'IIELE“_I|1_- B b
WaKo B VETOBHAX TENauis POCTOBHE MPOUCCCH l.‘E".'IJ..L‘I_-u.iIi:-ElIl'I::-lﬂliLTHEI!*
HLX KVAILTYP AKTHBHO BO3ACHCTBYIOT HA BAAKHOCTL BO3NyXA, TeMne-
patypy it konuentpaune COz B OKPYIKAIOILEN cpene, a caMa :[I|Inru,u:-
CTAHOBITCH 9acThio cHeTeMpl, [TosToMy rpaHHile CHCTEME MOTYT nepe-
el TLeR IO eRCTRIEM H3MeHeHHd, KOTOphe, Kidanoch G, He CBs-
3..'|1I1. ¢ IEIAMH BCCAedoBAHHH, Oapme NoAoHEeHTE O MOIETAX i M-
Heuposaiiig CHCTeM NIATAKTCA B pasaeie 1.1.

e Bur npeadomnn SIeraiTHOC H NPAKTHUHOE onpeseaeine rp:é-
HiflL ClHCTeM ecTecTBeHHMX M RYJALTUBHPYEMLLIA p:ic‘*.u'rl_*:'m1[11.[.‘-. Cm.] -
mectn (de Wit, Penning de Vries, 1982). [lan ero noaxoia k pocry H
NPOIVETHEHOCTH XAPAKTEPHO ocoboe RHIMAHNE K :LEI-‘.mmL'JuH_u cyxoro
BElecTRa, 11 B Menbiielt cTenenn — K MoporeHeTHIecKOMY PasBHTITI.
{}” pasInMaACT YCTHpE '_'."|THH|‘|H 1|'|]-H,'J."_;’]":"T||T!Iilr1L'TH L"L'.'||:|{"h'.fl-.‘ili':!-]"|fl£"! BEHHLIX
EVabTvp. MomHo cuuTaTth, WTO CHCTEME pocTa i NPOAYKTHBHOCTH
CEALCKOXO3AMCTREHHEX KYARTYP Ha KaXKiom H3 3THX vpoBHER npH-
HAlJewar K oAHOMY IIHPOKOMY KJA4CCY. B nopaike CHIKEHHHA NPO-
AYETHBHOCTH 3TH YPOBIH PaslenAnTcs CACAYVIOUIM ofipazoM.

Hepawil yposens npodysTusHOCTI

F-”'*-T NPOHCXOANT B YOIOBHAX NOCTOHHHOD 11:_!.‘1I[H|:1E.‘1[H1:]Lﬁ uﬁl:‘i:uE_
HCHAR pacrednii NUTATENLHBIMH ROlleCTRAMI H NOMBCHHOH BAATOH.
':H-..pf,k Th poOcTa I];]:'TeHH;l_t Onpelg/ReTcH }“L‘.‘[UEHHH_H noroias H B Nepe-
CHeTe Ha MPUPOCT CYXOro Beutectsa coctaniser 150—350 xr wa | ra
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B CYTEH Opil COMKHYTOM PACTHTEARHOM NOKpOBRC. 3a4acTVIO NOrI0NIE
Has paiuaing Apaseres GakTopoM, OrpaHHiHBADIIHM CKOPOCTL Pog
B TCHeHHe BereTauHOHHOro NepHoaa, olHaKko B CAMOM €ro Ha4Yale po
MOMKET JAHMHTHPOBATLC HH3KHMH Temnepatypamu, B peaivHux v
BHAX 3TO YaCTO HaOIIOAACTCH B pafloHax ¢ XOJO0AHEM KIHMATOM. I5
JTON0 KJACCa CHCTEM XapakTepHe CelyiollHe OCHOBHHE 3JIeMeHTE
Macca CyXOro BEMCCTBA JHCThER, cTebiell, PenpoAyKTHEHLIX HAH 3
Hzlr::ih'}u_u[f: OpPraHos H Koprefl, naocwais naosepxsocTy  oTocw
FHPYOULEN TEAHN, OCHOBHLIC NPOLECCd — ACCHMHAALHA COy, nux :
NOLLepFRaARNA, POCT, PacnpeieieHie acCHMHANTOR 1 PASBHTHE JHCTe
BOI NOBEPXHOCTH, Yeaosns, B KOTOPLIX pPOCT pacTeHdil npoTexkaer
TAKOM YpOBHE NPOAYKTHEHOCTH, MOrYT OWTh CO3ZaHM KAK B Node. 18
i B aaGoparopun, Ha npaktike Takue ycaoBus BCTPeYaioTcs, H
IpHMeEp, B OpPAalAKePeAx H NP HHTEHCHEHOM BO31ETLBAHHN CaxapHe
CBERIB, RapTofean u mucHiuu Ha HEROTOPHIX MONTAHACKHX depMax

Brapoi yposens npodyxruswocti

PocT JUMHTHPYETCH, N0 Kpafinell Mepe vacTh Bpemenn, aedum .'_"
BAATH, HO NpH 20CTATOMHON BiaarcoGecnedeHocTh CKOPOCTs pocTa Mg
BRILABTCR 10 MaKCHMAJabHOMO 3HAYEHNA, KOTOPOE ONpeie’serch Mg
roaoil. Takywo cnTyaumio MoiKHO CO31aTh HCKYCCTBEHHLIM MyTes, AHOE
MHHCpAaLNKe yaoGpeninsa, B pafioHax yMepeHHoro M NOJYIAcY UL THBOTE
KAHMATA, HA NPAKTHKE TAKHE VCAOBNH CKAAAWBAKTCH, Hunplmep.f
XOpouIo yaoOpenHWX GorapHmx VroAbHX, K KOTOPWM OTHOCATCH MEQ
rite nacrGnma s Foananann. K gonominreasnus saesentas, KoTophl
XAPAKTEPHIVIOT CHCTEMB JAHHOMO KAACCa, OTHOCHTCH BOAHHA Ganan
pacTennit n nouas. K npoueccam, uMemnntiy PeLIAI0ILCE 3HaeHIe, oF
HOCATCH Tpaucnupauis, ceazannan ¢ accumpasuxed CO,, a Taxkxe g
OCTAALHEEC NPOLECCH, onpeaeaniollie BOANLIA pexuM Nound (TaKHE
KaK HCnapexue, Ipenam n nosepxuocTnui crox). [is storo ypos
OPOAYETHEHOCTH HeolOX0AHMO AeTanbHo HCCASA0BATL Tenaonod Gaj ,
nocesa, NOCKOALKY OH TECHO CBA3aH C BOANWM OaaancoMm, '

Tperuit yposenn npodyxtusnocTu

Poct anmutnpyeres HeaocTaThoM azora, no Kpaiued Mepe KaKO
TO BPEMSA, H BAATOH NAN NOrOAHMMH VCAOBHAMI B TEUEHHE OCTAALHON
HacTH Beretaunonnoro nepmoia. Takoe nojsoMenne A0BOABHO YACH
BCTPENAGTCA B NPHPOAE, a TAKMKE CKAAALBACTCE B COALCKOX03NTICTRER
HBEIX CHETEMAX, B KOTOPHX HEAOCTATOMHO HCMONBIYVIOTCA MHHEpAJbLHBIE
yaoGpenns. Oasako, name NPH BIHECEHHH AOCTATOMHOIG KOJ4YeCTEE
MUHEPAILHEX YA0OPEHHit, K KONIY BEreTaAUNONNOD NEpHOAa pacTeHRm
OGBIYHO HAYHHAKT HCIWTHBAThH HEAOCTATOK a30Ta. Has cucreM Takoro:
KAACCA BAKHBIME ICMEHTAMH SBAROTCA Pasiiiiue GopME a30Ta, 0O
AePHALIErocH B NOYUBE M PACTEHHAX, 4 K ONPEASARWILHM OTHOCATOR
NPOUECCH NPERPAMCHHA AIOTHHIX cOBANHEHNT B nouyBe B thopyp, A0
CTYIHBIE 18 pacTeduil, BRIMeAaYHBANKE, AeHHTPHDHKEANNA, NOFIOUIET
HHe 330Ta KOPHAMH, POCTORAA peakuMs Ha KOHUEHTpaumwo asota W
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epacnpesenenne ero B pacreih (MepeaBHenne N3 cTapWy op-
F [ 3 &
;tml:un B ]}m"r}'um{-].

fergeprotl ypoOBEND npodyKTUBHOETU

Pocr caepansaercs aednuntom docdopa i1 APYTHX MITHEPAIb:
T (TAKHX, Kak Kaauil), no Kpafieli Mcpe KakOe-TO BPEMA,
RAATON 1IN NOTOAHBIMK YCAOBHAMH OCTAILIYID 13CTh BETE-
ALIOHHOTO HCpHoia. B ITOM Cayuae Fm:tln':u‘H I1I{TEPFEH]L[;:,E;T::II::::{;;
geduunT docopa, NOCKOALRY O TEeCHO CBHA3AH |_. alonana; -
a307a. CKOpOUTH pOCTa, B TNEpecrieTe _rlm 11;‘4.}!;1'.-“:1 E‘ﬁ'_n.?n:ﬂ}ru H.E"[EETBH_'
oGutno cocrapaser ot 10 o o) Kr-ra -CYT™ B TeUEHHE !FI-EI CTauno 5
goro nepnoid, He NpeBuaileTo 100 cytok. Takasa cATyalns 'ilﬂt'll:j
geTpetacTed B paiioHax, Tic NoYHL 1i_1:T-lJlI1E'Hh-1: a ::-IE]E:IED_H.'IL-E_IHE :._im -
penun ne NPHMCHAKTCH, T, €. B OCAHENLINX L'Tlt‘”"f“ MH_pI.I- Han EHLTC.‘;
STOTO KAACCA BAXHEAWNM 3/1EMEHTOM ABAHETCA CoAepRaliie qnnfw:imp'
Hati APYTHY MUHEPAIbHEY BCUECTB B MOYBAX PAcTENNAR, & BAKHEN-
WM OpoleccaMi — npespauienne  STHX I:IIIT-H'I'I.'IJEhHH:':.I '.Hl.'I.J_L‘E{'TE
B Oprajitecke Wi HeopranMueckne thopmu ¢ pasanuHoil CTENCHBIO
ALk I:..|':Ilu'l'll, MOrTOMIeHne h!]lll(‘PHﬂillllJ.‘{ BEHIECTE hi}r.liﬁ]"-“! ) FE'-'EI|]"-|11IH
POCTOBLIX NPOIECCoB Ha HX a0CONOTHYI0 AOCTYNHOCTE, Hdas docdopa
ToR#eE Badno, HACKODIBEO DR AOCTYNEH NO CPABHEHHID C© A30TOM.
" Peiko BOTPENSIOTCH CAYUAH, KOrAA PeasbHay CHCTEMA NOANDCILIO
COOTBETCTBYET OAHOMY H3 HCTHIPEX OUHCAHHLIX BHUIC YPOBHEN NPOAVK-
THHHOCTH, O B NPAKTHYECKHX UEANX OveHb yAoOGHO YRPOCTATL HCCAE:
Aopaniie, coeAs KOHKpeTHufl cayuall K oQHOMY H3 STIX YPOBHEH. [1pea-
Aaraesuifi NOAX0A COCPEADTOMHBACT HHHMAHHE Ha JAHHAMIRE rAapnors
thaktopa OKpysaoULell CPeAH W Ha TOM, KAK DACTCHNA HA HETO f[:I_L'EIlI:lI*
pYIoT. Jicch MOMHO npeHefipeus ApYruMi akTopaMn cpeill, TAK KaKk
Qifl 11e onpeficafdnT CKOPOCTH POCTa. CKopee, 0/HAKO, 1edo0 obcTolT
HIAYE — IMEHHO CKOPOCTL POCTE ONpeAe]AeT CKOpPOCTh HONAOLLCHIS
Wan  SppeKTHBHOCTE  HCNOJL30BAHNA AaHHOTO HEAHMHTHPYIOLILETD
q'JH I-.'II.-|Z1:: ]_',-'.‘.'II!I I1.'1!l'|'|'||.Mt'|?, E!lJJ.‘T MOCeBoOs L'.IEI,HHHHI-]ETL'H HELOCTaTHOM
A%0TH, BPHA AN HMEeT cMulea Hayuats accnMuasnumio COp nan Tpan-
enipaii, trTobn ofbACKITL HabmonaeMyio ckopocts pocta. B sToM
CAYHAE Boe BHUMaHNIE caeayeT o6paTHTh Ha obecnedeHHoCTh pacTenil
AI0TOM, A30THHI GaaaHe I OT3WBUNBOCTD PACTEHNN HAa A30T.
Hacrosuwan sonorpadus nocTpoeHa 1o TOMY e nNpHHUBDY, 470 H
GAHCAHNKE Bllle 1eTHpe YPOBHA MPOAYKTHBROCTH: nocie obulero eae-
ACHUA B CHCTEMHBI NOAXOD I MOAEAHPOBAHHE POCTa H NPOAYRTHBHOCTH
CRALCROXO3HACTBCHHLX KyabTyp (pastenn l.1—1.4) n o3HakoMICHNA
C METOAaMH MOASTHPOBAHNA, KOTOPWE MNPHMEHHIOTCH B JaHHOW 0-
AacTi (pasfeaw 2.1—2.3), caeayior pasnenul 3.1—3.4, B KOTOpHX
PEUL HieT 0 pocTe M HCNOAL3OBANHK CBETA H SHEPrHH HA MEpBOM
Ypoune npopyiTreHocTH. B pasneaax 4.1—4.3 paccmatpupaercs poct
H HCnonbL3oBaNMe BOAW NA BTOpPOM VPOBHE NPOAYKTHBHOCTH, a B pas-
ABTax 5.1—5.3 — poct M HCNONL3IOBAHIE A30TA HA TPLTheM VPOBHC
UpoayeTHeHocTy, B Knuure He oTpamenc MOAeqHpoBaHHE pocTa Ha
HU3leM ypoBxe NpoAVKTHBHOCTH NPEXKIe BCErO NOTOMY, Y4TO STOT BO-
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npoc eule HeoctatouHo uayven. Pasaen 6.1 nocsamen MOACINHPOBAHHIO
BJAHRHNA OoJe3Hell n BpeanTeNefl Ha pOCT CEALCKOXO3ARCTHEHHBIX
KYJABTYP Ha NeproM YpOBHE NPOAVETHBHOCTH,

1.2.2. Mpocroie cucremm pocra

Hapaiite caenaewm eute war snepes 8 nawem anatinse. Moo Boc-
NOIB30BATLCA IAMEYAHHSMH OTHOCHTENBHO TJAaBHOrO thaktopa okpy-
KAWUER cpell, YTo0b NOCTPOHTE OMEHb MPOCTHE CHETEMS! [ MOZEl
A0 HETHpeX YPORHed NpoAYKTHBHOCTH pacTeHuil ¥ ONHCATL HX OCHOB-
Hele opMu. Jladee B KHure T Mogean GyayT paccMoTpen Goaee
noapobHo,

Ha neprom yposue npoaykrtuBHocTH aas ofbacHems HalaoaaemMon
CHKOPOCTH POCTE  KAIOYCBBIMH  (DAKTOPAMM HBJARIOTCH HHTEHCHBHOCTH
PalHaliH, CTENCHL €€ MOrMOUEHHA H HCMOALIOBAHNS N obLias sthpex-
THBHOCTE NOTpeGAeHHA 3Heprun B pactenns. Codievsas paanauns —
3TO VIPaBIAIOWAH NCPEMEHHEN 1 NONATHO, YTO PACTEHHA HHKOHM 06-
PA30OM He MOryT BOIACACTBOBATL Ha ee NMHTEHCHBHOCTH, Sddertin-
HOCTh HACNONL3OBANHA CBETA NOCEBAMH NBJARETCH XapaKTepHCTHRON
ASHHOrO BHAA PACTEHHI M MAOTHOCTH PACTHTEILHOIO nokposa, CHH-
TEINPOBAHHLIC YTIeROJW, KOTOPHE BPEMEHHO XDAHATLCA B TaKOM
ACTKOLOCTYIIHOM BHAE, Kak Kpaxmaa (epesepssis), PACXOAYIOTCH Ha
AHXaHNe nojaepxanus wan poer, B poctoBux npoucccax Pe3epah
C onpeiefeHHON IPHEKTHBHOCTLIO NPEBPALLAIOTCH B ECTPYKTYPHYIO
Guomaccys. CrpykTyphas OnoMacca, B oTAHMME OT pe3epnos, COCTONT
13 TAKHX KOMIOHEHTOB, KOTOpLE He MOGHANIYIOTCA BHOBL 447 npamec-
COB POCTA HAN NOLIEPHAHNA rie-HHGYAb B APYTOM MecTe pacTenus.
Cyummnoctis Monenell Ha SToM ypoBRe NPOAYKTHEHOCTH NpeIcTaBieHa
Ha puc. 2,

Ha nTopom yposHe NpoAyRTHBHOCTH KIKOMEBLIMI thakTopamu cay-
MAT AOCTYIHOCTL NOMBEHHON Baarn n 3QPeKTHBHOCTL 66 HeNoALIoRa-
HiiA B pacrenusx. deduunr Biarn 3acTasiact pacTeUns 3aKpLBaTh
YETLHLA 1 OAHOBPEMEHHD NPHBOANT K COKPALIEHHIO ACCHMUARLHE COs
W Tpancnupauny. [losTomy cwopoctn ofoMx npoueccos waxomsTes
B TECHOH CBA3N, 4 pacyeT TPAHCOMPALMH NOCCRA NPAMO BedeT K onpe-
ACAEHINO CKOPOCTH NOTJIOLUEHN YIIeKHCI0ro rasa pacrennssmy. Baara,
SENECCHHAR B HOUBE, CAYKHT OybepoM Mexiy ocafkaMn N mpolec-
CAMII, B XOle KOTOPHIX OHA PacxoayeTcd. AMOpTHIHDYIOWAEH cnocoh-
HOCTEL MOYBH, KAK H OAHOBPEMEHHAR NOTEPH BOALI NyTeM TPAHCNHPAIHY
# HENPOAYRTHRHOPO HCHAPEHHA, NPHBOANT K TOMY, 4TO CKOPOCTL POCTA
AL KOCBEHHO 3ABHCHT OT Vhpasasiouel nepeMedtofi, 8 poaH KoTo-
poft BHCTYnaT ocaiku. Caefosatenbso, CBA3L pocTa  pacrexni
C YNpasamioulefi nepeseHHofl B sTofl cHCTEME NPHHUANHAIBHO OF-
AHHZETCH OT CBA3N B CHCTEME UEPBOID YPORHS NpOAYKTHEHOCTH. Ha
piC. 3 nokasana cxema cBA3ell TAKOMA CHCTEM b, ]

CHTyauns TpeTbero YpoBHS NPOAYKTHBHOCTH CACAYIOULEA: NOCTY-
HOCTL 43072 1MOMTH Takas e, KAK H BOAW; B NOYBE HMElTCH He-
KOTOpHE 3anmace HeopraMuteckoro asota, GOALWIAH YacTh KOTOPLIX
AOCTYNHA KOPHAM pacTeHull, PACNOJIOMEHHLM B HENocpencTBEeHHON
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perit of Hux. TloTpeGasmomas asor nouseHHan Mukpodaopa
. HOHKYPHPOBATL ¢ PACTEHHAMH 33 3TOT 4307 13 UX 3anacos,
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9. Cxess OCHOBNMX. CBAICH CHCTENH WA DEPROM VPOBHE NPOAYKTHEHOCTI, KOrAS
A 4 HERAHETCH ;II[I:IHTHFI}'H:IIIHJIH EH'I'IJFH:I!I EE‘JIDHIIHE DﬁﬂJHﬂqullFﬂ' no 'ﬂlup]:lb
' crepy (Forrester 1961)).

Oy e nopeMeNNMe COCTONMME (yponmm) nesmiil, cnMMnias BeNTian —
: '-h:p;ﬂngfur?fl:uig?mr"pumun AEpEEMENIIEe, COADOINGE  AkREEE — AOTOKH  deilledTa,

e anual — ROTREE  IHapsSaEn, IHE“Jlﬂ'jl'llt mEpEMSN e posHEpENyTE  (CW. TaRmE
L. .

Prieplar

Pite. 3. Cxema ocuosmux cessel cHcTeMu na BTOPOM YPOBHE MPOAYKTHBHOCTH, rae
- AChHINT BOML ABARCTCA FAADHEIM ANMNTHPYIOWNM GaKTOpPOM,

HAKD 3jech MOFYT HFpaTh podb i Apyrie daktopu. Minepainaaus
FAHHYECKOrQ a30Ta NONOJHAET 3alackl HeopraHnvecKoro asora.

TAHYHEe OT BOALI, COAEepHaHHe KOTOpPOH B PACTEHHH paccMaTpi-
. 23



BAETCA Ha BTOPOM YPOBHE NPOAYKTHBHOCTH, CASIYET pasinyaTh ABC
Gpakunn asoTa B PACTEHHAX: MOOHAM3YEMYIO M HeMOGHANAYEMYIO.
Koanuectso MoOIAHIYEMOro 250Ta H3 CTAPHX TRauel, KOTopoe MOMET
HANPABAATLCA AAH Pa3BUTHA HOBLIX OPraHoB, YacTO BCCLMA IHauM-
TeabHO. ITOT «BHYTpPeHnfi peseps asotar ofecnevnsaer Tekymui npu-
POCT CYXOro pacTHTEALHOrO BEILECTBA HEIABHCHMO OT TeKYULero mo-
rAolenns asora kopuamn, TIpHYnEa 3T0r0 COCTOHT B TOM, UTO KOHILEH-
TPALUNS 230Ta B THKAHAX PACTEHHA YACTO MOMET NalaTe 40 NOAOBHHLI
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Puc. 4. Cxeua ocnobpMX eBacl cHCTEMB B3 TPeTHEM YPoORIE NPOLYKTHBHOCTH, TAE
mediiiit 03013 N HANACTCR FARBNKM JIMNTHPYIOLIEM QakTopoM.

HAH YETBEPTH NepBOHAYMAALHON BeAHYHHM (Kak CJICACTBHE pa3iode-
HiA DEAKOB 1 BHACAEHHA aMEHOKHCAOT), NPEHLe YeM THAHB nepecraer
(pyHEUHOHNPOBATL, Takas cHTYaInd noKasana Ha puc. 4.

AKHM 0OpasoM, 3a CHeT CTApemllHX TKaHeld MOryT pacTH HOBHE.
H amms noche MeTouleHHs BHYTPEHIETD pe3epra a30Ta pocT nonajaer
B NpAMYy0 3ABHCHMOCTL OT CKOPOCTH mOrAowerns azora. Mobuau-
Iyeman Gpakius B CBOCH OCHOBE COCTOHT M3 depMenTos, H TEM He Me-
HEe Heanhds soe (PePMEHTH pacCMaTpHBATL B Kavecrpe pe3acpeoB, TAK
Kagk Gea HuX MH3HEACATENLHOCTE KJIeTOK HepoiMomua. (3Irtor BHYT-
PeHlul pe3eps a30oTa HANOMHHAET ACHLCH, XpanAUliecd Ha CYeTe
B Gaike, a pacTenHe B TAKOM CAVHae yrnoaoGAReTcs PAHTHE, KOTOPBIR
JKHBET HA NPOUCHTH ¢ BKA4Ma, T. e 33 CYET ACCHMHAATOB H JAPYTHX
MPOAYKTOB MeTafOAH3IMa Il KHIHEAeATCIbHOCTH KAcToK. Korga Hacry-
MADT THHEAWE BpEMCHA, NMPHXODANTCA YacThL KanuTala pacxoloBaTth
Ha noTpeldJeHle i COOTBETCTBCHHO MHTL HA MeHbUIRE npollentn.) He-
MoGiansyeman ¢Gpakiitn a3oTa 8 PACTHTEbHEX THAHAX CBA3aHa
B VCTORUHBWY OelkaX, KOTOpue He pailaraiorcs H, BOIMOMHO, BXOAAT
8 COCTdR EAeTOUMHEIX CTPYKTVP. Korga ckopocTk pocTa B OCHOBHOM Of-
PEACIHETCH HAJTHYHEM JOCTYIHONO #30T4a B TOYBE H BHYTPEHHHMH
pedeppaMn, HHTencHBHOCTL accumuanuun CO: 3aBHCHT OT CROPOCTH
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il yie HE MOMeT CUHTATHCA ynpasaspoueli  nepemenHod
q ’prﬂ.}mnuuuﬂh Ha 4ETBCPTOM YpoBHE (B AaHHOM cayyae MH or-
AHHEIMCA pACcCMOTPEHHEM focdopa) OTARYARTCR OT NpoAYKTHBHOCTH
TPeTheM YPOBHE TEM, HUTO L1 H3BIEYEHNA M3 HOUBH AOCTATOHHOTO
contuecTsa ochopa TpeGyerca ropasao Gonee nAOTHaS KOpHERan cH-
Tema, Hem 1458 YCBOGHHH Heoprammueckoro adota. Kpome 1oro, Koan-
tecTBO pactsoperioro Gocdopa B NMouse HACTOALKO HEBEANKO, HTO
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Pite. 5. Cxema OCHODNEX CARICH CACTEMM Ha geTHepTOM YpoBue OPOAYKTHBHOCTI,
rae achuunt docdopa P REAKETCR CAMRHLM AHMATHRYKAILHM paKTOpOM,

1 'L'IIF'EIETE NonoJHeHHa ero anacon IiEHﬂE‘PE.‘iE‘IHEIIHﬂ FIEI'}';I"H[:I}'ET €ro
nocTynaennc B pactenns. Kak opraHuveckas, TaK W HeoprannuecKan
hopuul hocdopa B noUBe MOTYT ocBoGOKAATL | CBH3LBATL PACTBOPEH-
asifi ocgop. Konuentpauns gocdopa B CTAPHX TEAHAX MOMET CHM-
KaThed TAK e, KAK W KOHUEHTpallua a30Ta, NO3ITOMY NpABOMEPHD
FOBOPNTH © BHYTpeHHeM pesepse (ocpopa 8 pactemiax. Ha puc. 5
NoKazana cxeMa CBASEl, COOTBETCTRYIOLLAA TAKOH CHTYAINH. ;
Takum 06pa’oM, 3TOT @HAAN3 YPOBHER NPOAYKTHBHOCTH CEALCKO®
XO3RTCTEEHNLX KYALTYD MO3BOARET CYULECTREHHO CY3HTh o06aacTh Hc-
CACNOBANNA, MTO AAET BO3MOMKHOCTH GLICTpee AOCTHYL NOCTABACHHLIX
genel, Bonesun, BpeanTenn, a TakAe KOHKYPEHTL-COPHAKH MOI¥T
BCTPETHThCS Ha KamloM H3 YpoBHed NpOAYKTHRHOCTH W NpHBHECTI
P reM camwm Kak O eute oawo mamepenne. To ofcToaTelibeTRO, HTO
B AefiCTEHTEALHOCTH MACTO BCTPENATCR Topasao foee CADMHHE CH-
Tyauun, He npeyMensimaeT ofiled noJe3HocTH pﬂccumpll.‘,!-'r!-mﬁ CXEMBI
HeTLPEX YPOBHEH NPOAYKTHBHOCTH K4K OCHOBH A7 wrmn_:m:tenn;._ﬁ
| IpHUHHHO-CACICTBEHHEX CBASER 177 MPOUECCOB pocTa CeabCROX03A
| CTHEHHBIX KYJbLTYP.
' nﬂﬂuumeﬁue };I:IETEH ¢ pASTHUHBIME YPOBHAMH TPOAYKTHBHOCTH
cTEN0 BOIMOMKILIM GIATOAAPA MCCACAOBANHAM CEALCKOXOIAMCTBEHHLIX
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KyAbTyp. [Mockoasky sta kaaccudmkauns NOCTPOEHA HA 3ABHCHMOCTH
(PHIHCAOrHYCCKUX NPOUECCOB OT BHELIHHX daxtopos, ona me orpasu-
UHBACTCA ArPOHOMUYECKON NMPAKTHKON H NPHMEHNMa K aHaauay pocta
" TNPOAYKTHBHOCTH pacTUTeAbHHX coobuects B uedom. Boaee Toro,
BOIACALIBAHNE CCABCKOXOIACTHEHHEIX KYABTYD MAA0 HIMEHMAO HJIAN
HE HSMEHHI0 BOBCe (IWHAAMEHTATLHYID DHIHOAOMNID OTACALHHX Bi-
A0B, & B PUINOAOrHIECKON 11 GHOXHUMIMECKON AeRTeAbHOCTI pPasAHuNLIX
BHIOB yacto HabAlofderTcs YAHBHTEIbHO MHOFMO OGILEro. ITpusmepon
TOMY MOMKET CAYAMHTL CXOACTEO COBPEMCHHBIX ops nueHnUN ¢ nx
ApesiiMn npeikamu (Khan, Tsunoda, 1970). Tlostomy nofoGusi
AHAAHI NPHMEHIM KO BCEM CHTYAUNAM, B KOTOPHIX PACTCHHA pacTyT
KaK B VCAOBHAX CENbCKOXO3AACTBEHHOIO NPOH3BOACTRA, TAK H B CCTe-
CTREHHLX yeaosuaX. OAHAKO OQHOPOAMOCTH MOCCBOB CEALCKOXOSHI-
CTREHHLIX KY/BTYP [0 CPABHEHHIO € ECTECTBCHHON PACTHTEARHOCTHIO
OGECTIETHBACT HCCACIOBATENIO CEABCKOXOIRACTREHNBX CHOTEM BaRHOe
NPEHMYIIECTRO HAJ ero KodLlerof-puroskotorom.

1.2.3. Mepexod or odnozo ypoaus npodyxrussoctu k dpyeomny

Ecan aedpuunr saarn, azotra man toctopa Buipamaerca gocra-
TOYHO pe3ko, OOLIYHO JOBOVILHO JIEFKO PACNO3HATH T/aBHLI haxTop,
KOTOPHl orpanntinsaer poct. OnHako 8 OOMYHHX YCAOBHAX He Tak
MPOCTO PEIUNTE 3TY 3aia4y, NOCKOJALKY Ha POCT MOryT O1HOBPEeMEHHO
AefiCTBOBATL ARa GaKkTopa OKPYMaouled cpean, HMEIOWNY HOYTH pag-
Hoe anaueHie. OTciona BOINHKAET BOMPOC, KAKMM OOPASOM CAEAyer
NOANOAHTD K NMPOAYKTHBHOCTH PACTCHWA, ecaH OHa NONasaeT Memay
TEMH YPOBHAMH NPOAYKTHBHOCTH, KOTOpBE OB/ BHACTEHE I ONHCAH
Bhiwe. Ha pue. 6 npusefena AuarpaMsa, nokasupalons A, KAK 3TH ue-
THIPE YPOBHA MPOAYKTHBHOCTH MOFYT GuTh CBA3AHM MemAy coGoil,
B HACTHOCTH, AJi POCTa CeNbCKOXOIANCTBENHHX KYALTYP B 3acyll-
AHBLIX H noay3acywanseX pafionax. Hduarpamma kpaiine ynpomena,
MOCKOALKY 714 ee MOCTPOCHHA HMENOCh CAMWKOM Majo SKCIepHMEH-
TAABHWX LaHHMX, 4To0Ll TNOJHOCTHIO OTPA3NTB Te CBAIMN, KOTOpHIe
CYIECTRYIOT MEHAYy HCTHPLMA YPOBHAMN npoayktustocti. B ocwoy
AHATPAMMBE NOJIOMHEHO NPEJCTABIACHHE O NOCAGIOBATEIBHO MOHHIKA-
HOUIHXCH YPOBHAX pocTa.

OcHosnoil npouece, OnpefeiAeMmil Ha NepBOM YpoBHE NpOaAyKTHB-
HOCTH (puc. 6, KBajapaHT a) — 370 CKOpOCTH pocta (HaKJAOH JHHHH
CBHILIBACT BPEMH POCTA ¢ NPOAYKTHBHOCTLIO). B npusencHuom npu-
MEpe yKalaua THNUYHAA CKOPOCTL POCTa, KOTOpas B EAMHNUAX OpI-
pocTa Cyxoro Beulectsa coctasaser 200 kr-ra—'-cyt'; sto npuo-
AHINTEALHO COOTBETCTBYET HHTEHCHBHOCTH accuMmuanuun CO,, parHoil
500 kr-ra~'-cyr~!. Paaumauns seaseTcA eAMHCTBOHHHM BaKHeRinM
akTopom, KoTopwil onperenser sTor nakaod. Yewm annHHee nepHo
BETCTALUNN, TeM Bullle KOHeYHBT ypoxail. Ha aumarpamse noxaszam m
HAUAILHWA IKCNOHEHUHAALHLIA NepHoa pocTa — 3TO cAedaHo, YTobk
NOAMEPKHYTH, 4TO CKOPOCTE POCTA MOCEBOB COCTARAAET TOALKO 200 KrX
xra~'-cyt—! K MOMEHTY, KOrja NOCEB NOJAHOCTBIO NOKPHBAET NOYBY.
Ha HauaavHom 371ane poct npoucxoant Godee AN Melee 3KCIOHEN-
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1 3 HOro pocTa 3a-
ianbio, [1polodKuTeabHocTy $asu SKCNOHEeHUHANb

BHCHT OT nﬁl:"u.uu i ocoleHHo OT TYCTOTH ceBa H B jaauHeiiwiem He
paccMaTpHBaeTcs. B 1auHOM npHMepe nmpeinoiaraercs, HTO ﬁIIﬂHF.L‘:'IEEH
pocena cocrapaser 1000 xkr cyxoro memectsa Ha | ra K xonuy lo-

ouHON (hasdnl IKCNOHEHUHANBHOO POCTE.
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" TERILEYET ARMAMHEY OGposMncch no nepsost ¥ pobHe DPoLYKTHEBERCTI
”ﬁ#‘!“ﬂ.ﬁﬂ:ﬁ?ﬁ.“.‘nuﬂnén NBEENA REANETCH KONCTANTON Opi QOCTOAMMEY ;;?=&1:h1_:
! mEE § — nrepodl yponeih ApOAYKTIRHOCTH (BereTannsibiul lepunod ofpanis -.'u;m
"ll'rlni‘;u mokatath AIHARAE AecienmTo BOAME;  CiAREHAR THIinA d HHPHT_‘T"-F"T';L_” .
R L B L i e g e b
‘BOREE NPOXYETHINOCTIL, ] ; arl d ;
j'cil-?-e;:n-ilm ;?-rtwnnuﬂm’;-rlct:nw ypomam ddosaccs BH nﬂrf—rnﬂr._lglgn:;:nmr;ﬁ
NPOAYKTEBNOCTH WeJOCTATOANGOS NOTADIERERE docihopa B, i
ReRaTeAsI, ANMATHPYOT NPOAYKTHEHOCTR,  [TynxTEpase Juinw ol L
feEmn |6 Krera-t cieda  CORSOEAHIE  A30TA W vl}m"-!ﬂmﬁ L
j.l.pr-“r.m—l1 FOSTOMY MPOIYKTHREEGETE GrpAHIlICAE YPoORHEM T

"'_tneph nepeiijleM K CHTYAUHH, XapakTepHON AAA BTOPOTO }'pna}:ﬂ
WETHEHOCTH. Kak noka3aio B ToM e KBajipanTte, raasnuM da

M, ONpeAensniMM, B UYACTHOCTH, NPOIOAKHTEABHOCTH Berc'ri
HOFo nepHojia, ABJAETCA JOCTYNHOCTL BOAR. 3710 0cODEHHO :nﬁe_
HBO 118 3aCYIIMHBLIX PafOHOB © KOPOTRHM BEreTaUHOHHEIM :

om (cum. paspea 4.2). [lpn onpesenenHom pemuse BHInaje; Il:
KOB NepHoa pocta ¢ NOCTOAHHOM CKOPOCTLIO MOMET cm_'rs?m:'re
Hell (npnmep, BuGpannwil aas pue. 6), B pesyastare TIET{J B H:-llélu
Fauponnoro nepuota Gromacca cocrasut 10000 kr wa | ra. |
00bIe AOCTYNHON BJaard, TeMm /LIHHHee BereTauHoHHHA NepHOL M

BIIE NPOAYKTHEHOCTS.
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Koraa pactuteasnas GHomacca (opMUDYeTCH B YCAOBHAX foct.
TOUHOPO MHHEPANLHOTO NHTAHNH, COAEPAKAHHE B30Ta B 3peaux -,‘H.":-'.".
CEHJI-EHH:EHEHF‘CTBEHHHH KYALTYP THna C; COCTABIACT OKOJIOD 2'-‘-"- pi:
;au:;_; CYXOro BemlecTBa. 370 COUTEETCTBYET YCBOCHIIO m:re;::: ~I|IT
00 kr asota c rextapa 3a ceson. Ecn NOceBH NOSYHAIOT MeHbL. ”.
KOJIHECTBO 43078, KAK 3T0 NPOMCXOANT HA TPETbeM YPOBHE I u-u“
THBHOCTH, ypomall nagaer Hume yposus 10000 ®r-ra-! I'Ic];n;ﬁ?"
HAALHO KOHUENTPAUKA a30Ta CHIMKACTCH OLCTpee, ueM r|pc:,:1;.'munnn:i|;
Guosmacew (popmupyoieiics ¢ Goaee HuaKoi KOTIEHTP atHed] z-t;m-'r-uf
[Tpi O4eHb HHIKHX YPOBHAX NOCTYNNHOFO 430Ta YPomMal NOMTH npo.
I'E'IJPLI.IIDHH.’IE‘H KOAHYECTBY CcOlepaalierocn B GiloMacce asora. Hax E..
Kpusof g Halane KOOPAHHAT & Npumepe #a pic. O (Keagpant 6) rc]:.-.”
BeTcTaYeT 0,0 % coaepkanimio a30Ta ATH  COALCKOXOIAACTHEHNM
KyAbTYp Tina Cy. Hanee stor sonpoc obeympaercs B pasgene 5|
B KBaApaHTe § NpeAcTapieHa KpUBOJHHEAHAR 3ABHCHMOCTB MCH( Iy
GHOMaccoll i noraolentes a30Ta A0 YPOBHS, KOTOP K {J[IPEJE’!FIE"I:L':.I
AOCTYIIHOCTLIO BOAM, Takum o0pasoMm, 3Ta Kpusas Morfa 6kt 060G-
IWHTE NaHHEE 00 yPOKAAHOCTH, NOAYUEHHLIE B PE3YALTATE NPOBELCHI
CEPHH SKCMEPUMENTOB © MHHEPAALHWMHE YA0GpeHHAME 17 3afaHior
BETETALNORHOrO nepuona, B ksanpante 6 nynkTHpHO#N eTpeakoit 3 no-
KazaHo 3HauCHie OHOMACCH, KOTOpas MOMET chopMIpPOBATHCH npi
noraowenuy Toasko 120 kr azora #a 1 ra. | |

I[To cpasnenuo ¢ dochopoM a30T B HavUie BErCTAUHOHHOTO ne-
pioaa vacro Dodee noctynes aas pacrennii. ITockoabky comepmanie
H4307a 3 pacTeHuax ne Momer Goaee 4em B 25 pas npeBWUIATbH COC)-
Aatne 8 uux ocdopa (cm, pasgen 5.1), KOAHUECTBO YCBOCHHOTO .It--
(popa MOMET AHMHTHPOBATE YCBOCHHE A30Ta MOJAOMbIMH PACTCHHAM .
[Toannee conepmanie a3oTa B TAKHX PACTEHHAX BCALICTBHE HX pocTa
CHIAKACTCA 10 MUHHMAJALHOrO 3HaYeHus, Toria kak doedop npo-
Aodmaer yesansateed. Mmenno no stoit npuunne Aedmunt docdopa
H4CTO B KOHEUHOM cueTEé NPOABJAHETCA B BWAe JAepHUHTA a307Ta
(de Wit, Krul, 1982). Ha puc. 6 8 ksagpante & NoKazaHa cutvaims,
ROTjla @ TeHeHHe nepHoga AOCTYNHOCTH A30TA PACTEHHH CMOTAH 10-
FIO0THTL Ak 1,6 kr-ra=! docopa, n3-3a wero norJouteHne asora co-
I-PHTHJ]m:h A0 40 kKr-ra—', a wakonhewsam OHOMacca COCTaBIAN
5000 kr-ra-' (8 stom npumepe NPOACHKHTENLHOCTE BEreTAURORHOD
nepiona pasa 60 cyr).

Pewe metpevaercs megoctatok Gocopa B VCAOBHAX MOCTORHHGMD
o6iIHA asota. B Takux cayuanx Kpuean 3asHCHMOCTH OpMEPOBaNiH
GHOMAcCcH 0T KoanuecTBa noraouiendoro docdopa No cRoeMy BilIy
AHATOrHYHA KPHBOM 3ABHCHMOCTH YPOMKAN OT KOAWIECTBA MOrAOMLEH-
lore asora npy obuann gochopa. Haknon Kpusoit B wavaiae Koopin-
HAT COOTBETCTBYET coldepaannio docthopa s cyxom pewecrse 0,05 "
Las KyaeTyp THna Cy.

Hro Kacaercs OTHOWIEHNH HOMJOWEHHOrG a30TA K AOCTVIHOMY
4307y, TO OHO NpHOIHIHTENBHO nponopuHoHanLHO KOJiecTay 33{]1';1
CHEpX TOrO MHHHMYM3a, KOTOPHH MOYBa NOCTABANET pacTeHnaMm 0e3
KAKHX-THEO NONOAHHTE BHEX MHHEPAJbHEX noikopmok. He momer
OBITh NpEBLITEH MAKCHMYM MOTVIOWEHHA, KOTOPHI COOTRETCTRYET MakK:

s

garenuo GHoMaccsl NpH caMoil BHCOKDN KOHNeHTpauu
- D710 noaokeHune 8 AaasHefimesm GyaeT paccMOTpeHO

; Auz Goaee CAONHBX CUTyangul

“ipakTop OKpyHawllell cpeibl MOKET RANATL HA aApyrofi sHe-
“(hakTOp, 4 B pesyibTaTe B{:E.‘t_El'!t‘T_H-uHEITI:- H Ha pocT nocesos.
nyTeM HeAHMHTHPYOUHE N0 cBoeil CYTH QaKTop MOMET thak-
‘prpeennTs AeficTRie AUMUTHpYoWero pakTopa. Baamuocts
HanNpHMEp, HCNOCPELCTBENHO He BJANAET Ha pocT pacTelni Ha
| YPOBHE NPOAYKTHBHOCTH, HO CHIZKEHIE 3aNaCOB BAarn Momer
giTL Aoctynrects asora i ocedopa. TMonobinwe B3aHMOaei-
MOCYT HMETh CAOMKHYIO NPHPOAY, HO, TAK KaK HX TPaKTOBKA
IHAABHO HE OTAHYAETCA OT NOAXOAa K AUMHTHpYIOULM dak-
L i NOALAKTCA AlALN3Y HPOCTHMI METOLaMUL H nce e Mu
OCTATOUHO N3yuRAK B3ansoieficTBua memay GarTopamu o
180K NPOABHBYAHCE B HX MOACTHPOBAHHH.

HIVNEHIA CAOKHLX CHTYAUHA, B KOTOPWX NOCISA0BATEILHO
@ OAHOBpeMeHHO AeficTBYIOT pasune QaKTopul, orpanninsa-
JOCT PAcTeHlil B NepHoj BereTalu, HeoOXOAHMO BHINOAHNTL
eTanbHoe Hecaeaosanue, TMondomenne ¢ dakTopoMm, KOTOPHH
JaHHUHBART POCT B Hauade [HepHofa, MOWKET yAYYIIHTLCA OTHOCH-
pHO ApyTHX (raKTOPOB N BNOCIEACTBHIE Ha cMely LaHHOMY thakTopy
upuiiTn ApYrof, KoTopuii, B CBOW OYepelb, GyaeT BHCTYNATH
AHMUTHPYIOWIEro, JTa CHTYAUNA THOUMHA sl CRAbCKOXO03AN-
X RYJALTYD, NPOHIPACTAMNX B palloHax YMEpeHHOro kanmara,
PBHi3L NOTOAd—pPOCT HIPAET CaMYlD BaMHYKW POk B Hauaae
HHOHHOrO nepHofa, a AeUUNT MUHHEPAALHOTO NMHTAHIA MOMKET

- rpo

MO3HTE pocT nocepos B Gogaee NOIAHMN NEPHOL Oanako Henpo-
pHAA 3acyXa, CAVHHCH OHa B Awboe BpeMi, MOKET BLI3RATL
r saard # saMmeaants poct. [pumep comepuienno wHol cuTya-
rpevatourciics n Caxene, rie pocT BCXOAOB 3/4KOBBIX TpaB
bHEX asax pasBHTHA 38MACTYIO CAEPAHBAETCA HCAOCTATHOM
‘onwcan s padore (Penning de Vries, van Keulen, 1982). B cae-
efi hase ouenn HHIKoe cofepanne Gocdiopa TAKKE CASPHUBACT
‘Oanako Grarofaps VBeIHVEHHID MOLHOCTH KOPHEBOH CHCTEMBL,
iDRBHOMY vepoeHuio dochopa 1 cOKpaIERNIo NOTPEBHOCTH B HeM
Bop nepectact OHTL JUMHTHPYHULHM (DaKTOPOM: B HTOre pocT
Uil orpaHnYMBaeTCA TOJABKO TeM OYeHb HEDOABIIHM KOJHHECTBOM
KOTOpBI #M yAadock NOAyunTs u3 nousw. Lleetenne MHOrHX
BTHIX 3nakos B paflone Caxeas KOHTpoAupyercs oTonepuon-
i peakuned, BCAeJACTBHE YEro OHH CO3PEBAIOT Ha HECKONLKO HE-
N03Me: STOT BHYTPEHHNN MEXaHN3M CO31aH 18 HPOTHBOAEACTBHA
ITONpHATHLM VeaoBHaM okpyxaowedi cpeaw. Ha puc. 7 no-
A MOCAENOBATEABHOCTL ACHCTHHA ITHX BHEWHHX (aKkTOpOb. Ta-
p6pasoM, JaNHEI NOAX0] K ONHCAHHIO BAHAHWA AHMHTHPYIOULHX
POB Ha pocT pacTeHnil B cBoell OCHOBE CABLYCT 3aKOHY Jlubuxa

HY MHHHMYMA).




Ecan wac nuTepecyer cyTouHans AMHAMHKA pocTa pacTeHudl, Heof-
XOAMMO eMeAHeBHO CJACANTh KakK 3a AeflcTENeM KaMXI0ro BHEWHEro
tdakTopa, Tak u 3a peakuneii nocesos. Ho ecan npuRUMNHaabuoe 3Ha-
YEHHE AJA HAMEro HCCAeNOBAHHA HMEET NPOAYKTHBHOCTL B KOHUE ne-
PHOIAa BETETAUNH, MOMHO 3a/aTh BONPOC: HC AOCTATOMHO JAH OrpaHH-
HHTLCH HIYUEHHEM JEHACTEHR TOALKO nocaenxero dakropa, JuMH-
THpywere poct? Yro Kacaetcs noraoumeHHs ceeta uw ycBoenua oc-

Puc. 7. Bamumnme omnocurespyof

OBECIEEHHOCTIT  POCTA  OCHOBHEMH

daktopaun  okpymaomel  epesw

(paaWanMa, Boaa, azor u Gochop)

HA CROPOCTE poOcTa uenodos s Ca-
xeae,

JawTprrcnainal oilacTe ApeIcTabANET
aomy daETHYecKN feadnayesiux yeaapad
PoCTE, NEAAMITRIXCBANNAN OGIACTE 003
nepxnel Epnmodl noKaakimacT aomy yeao-
Eil NOTENEHAILIOID  POCTA. oHHENT
B0l OOPEJCARCT MAKCHMBALEED  CAO
PoOCTE pOCTE OOCAE IpOpPACTIUMA, Dodw-
T Pocdiopa = 70 #MC MCKOTOPOE BEME
CAYETA, & ZOCTYIHGCTS AXOTA Srpasnem-
naEt POCT B Koame nepinedda. B opedyan-
TATE MEXANMNME (SOTONERIDOLIEN A OaNHG=
AETHNE 130KN NACTO BEHIPEDIGT A0 MHE-
Ty Al NoMBei 3acYXIE, KoK HOKE-
1ANO ME pucyixe.  HactoRutmd  ApHMep
YEAOBEH, DAHAKD OH NoCTRocH A JaKkTE-
SECHIN LAHNLEN,

Cxpparmin POCT
Pofrauoe

Beicakag

Mianes
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tpopa, TO BNOAHE OMEBUAHO, YTO 31eCh NOJOMKEHHe HHOE: KaK CBET, Tak
n dochop NOrICWAKTCH H3 HCTOYHHKZ, KOTODLIA MOCTABAAET RNX
¢ MOUTH MOCTOAHNON crkopocThio (Ha | ram | oM KopHell coOTBeT-
CTEBEHHO) H NOITOMY BpeMA, YOYUWEHHOE QAR NOrTOUIEHHHA, KOMIEHCH-
POBATH HeBOIMOMHO, OAHAKO n AAH BTOPOro W AAA TPEThero YpoBHs,
NPEMEHHTENBHO K 3anacaM BJA&rH # asora B nouee, oTeer OyiaeT BCe-
TdKH OTPHHATCNLHBIM. ﬂl!'ﬂﬂ B TOM, 4TO HIEHI:I-T‘III-[.'IH'E' IIPI.'IIJJEEEH Bhi-
CTYMAIT B Ka4YecTBe Kak Obl KOHKYPEHTOBR H yCHneulHo <«nepexaa-
TLBAOT® ¥ pacTediil Baary H a3oT, Kora pocT pacTenHil cAepKHBAETCH
nedaaronpuATHEME yeaosuamu, Tak, Hanpumep, TpaHcnipauns €KOH-
KYPHPYET® C HCMAPeHNeM, Il ecaH TPAHCNHPAUWiD VIHETAET ACHHIAT
43074, BOAA B A0GOM cayuae HCNapHTCH H3 NOYBEl, A HE OCTAHETCA TaM,
nowMAascs eaydwnx spemens. [lpouece noriowesns a3oTa, KOPHAMH
TaKME HMEET CBONX KOHKEYPEHTOR — 3T0 HMMOOHAH3AUHA a30Ta, BLille-
Aauusaine o AenutpuduKaiin, H3-3a Uero asoT, KOTOpHIl HE OLLT
('H'EIEH]:IEHEH}ID noraouen K[}FHEEUH CHCTeMOM, MOMET OKA3ATLOR ¥Tpa-
JeHHBM 08 pacTeHHs.

B HTOore MoMHO CKa3aTbh, MTO, BHNOJAHAR A€TAaJLHOE HCCASLOBAHNE,
He cAeiyer OrpaHNYHBATLCA H3YYEHHEM TOALKO TOro Qakropa, Koro-
Phifl AHMHTHPVET POCT CEALCKOXO3ZAACTHEHHBIX KYJALTYP B HOHLE ne-
puoaa sereraunn. HeoGxoanMo npocieinTh 3a AHHAMHKOR Kamaioro
H2 PaxKTopoB — BOAM, a30Ta H Gocdopa — 1 ONPEALIHTh, KAKOH I3 HIX
B IAHHEN MOMEHT HIpAET NePBOCTENEHHYH POJlb, JHMHTHPYA pOCT pac-
Teind. Takuwm obpaszosm, MOMHO NPeACTaBUTL NPOAYKTHBHOCTE pac-
Tennii B Buae oanoll OoAbILOA CHCTEME, B KOTOpOR KOoMOMHHPYIOTCH

30

OUECCH, NPOTEKAWNINE Ha ABYX HIH A&Ke TPeX M3 OMICAHHBIX
jeTHpex YPOBHEA NPOAYKTHARHOCTH CCABCKOXOIRACTBRHNLIX KYJLTYP,
pil HIMEHEHUH OTHOCHTC/ILHOM BaHOCTH STHX NPOLECCOB. Buieaen-
Ee HAMI YOTWpE YPOBHA NPOAYKTHBHOCTH — 3TO JAHUWL (POKAIBHHE
soukn Goabiloft HenpepwsHofi cuctemu. [lpu nocrpoeHus soaened
APOAYKUHOHHOrO [polecca i pocta yAolHO CUNTATL, YTO B TEUEHHE IH-
PECYIONIETD HAC OTPE3Ka BPEMEeHH CTPYKTYPE CHCTEMH COXPaHAETCH
' HeHIMENHOM BHE, d Te GAOKN MO/JeJH, KOTOpLIe NOKa He HMeoT
S SVIIECTECHHOMO  3naueHus, sBanotcA  OesspeaHuiM  GannacToM.
‘BrpodeM, Ha 3T0 MOMHO BOIPA3NTh, HTO B TAKOM caydae H3IMEHHTCH
' caMa CTPYKTYpa MOAEAH M NTO B NPOLECcce MOAEAHPOBAHHA NPHALTCH
epediTi, HanpuMep, 0T Mojenn co cTpykTypofi, KoTopas n3oOpameHa
prc. 3, & smogean puc 4, Takas KOHUENUNA MOJCAHPOBAHHNT MOMET
ath sphertueHOl B GYAYIICM, KOrAa HAcTyNuT HoBwfl sTan pas-
paloThI MOZEREd,
©  Eume oana npolaema, BO3HIKAWIas NpH AETANABHOM R3YHEHHH
OCT2 CeALCKOXOIAACTBEHHLIX KYJALTYP, 38KJTI0YAETCH B TOM, YTO Ha
BHEKTHBHOCTL HCNOALIOBAHNS oatoro aKToOpa MOMET aKTHBHO BJAN-
npeaitecteyomuii emy Aeduunt apyroro gartopa. Hanpusep,
3 YCJAOBHAX ACHON MOFOAW M ONTAMAaALHOro obecneuenHs BOJIOR M
MUTATEALHBIMH BCLLECTBAMI MOCEB KYKYPY3W HMET O4YCHbL BHICOKVIO
SMHTeHcHBHOCTE accumuanunn COs, Kotopas coctaBaana okoao 850 kr
2 1 ra 8 cyrkn (Penning de Vries, 1982a). C stum coueTajnach
BHL HHTEHCHBHAR TpaHcnupauus, npespimaswan 10 wan game 15 MM
‘B cytin. Korza dotocuutes sPdexTHBHO OCYIECTBARCT YCThbHUHOE
peryanposanpe Tpancnupanuy (cM. pasien 3.2), MOKHO BLIIBATL KpaT-
KoBpeMeHHHil  BoAHBA  Aeduunt — 3PHEKTHBHOCTE  HCNOABIORAHHA
BAArH NpH 5TOM BO3PACTAST (HHTEHCHBHOCTH TPAHCHUPALHH CHHKACTCA
I80¢ N0 CPABHEHNI0 ¢ HAUAJLHEIM YPOBHEM), OAHAKO 3TO SABJcHIE
CONPOBOMXAAETCA YBEAIMeHHeM YCThHYHOTO conpoTHaaenns. Bospocuee
CCOMPOTHAACHIE CHHAKAET MAKCHMAJALNOC 3HAYMCHHE HHTENCHBHOCTH ac-
aypasin COs npuGananteasno 1o 650 kr-ra-'-cyr!, 31a nenpeccus
DXPAHHTCA W NOCAe CHATHH BOAHOTO cTpecca. XOTH MOKA CLLe naMm He-
"MA3BECTHO B AeTANAN, KAKOB MEXaHH3M Takoro MNepekiioqeHHs, Haul

CHpEMEp HCHO NMOKAILBAST, HACKDABKO CHALHO MOTYT AeficTRORATL Npe-

o

';.]_:.'

nmAyie ctpeccosue yeaopns. Jpyroit npusep nocaenefcTana — o
Ha3MeHeHHe MOp(POTOrHH AHCTHER KaKk afanTauud K 3AcyXe; TAKOE H3-
) EHEHE MOHEET I:pﬁﬂﬁpﬁﬂﬂﬂﬂTh IIHFHHETPH, DHPE.B.E.’EF!-HEI.I.I.II'E‘ ACCHMH-
Cannue COp Korga WHAVEUHOHHBIT OepHO M3MeHelHs KOpoTKHA, oHO
CMOMKeT Jerko YCKOML3HYTL OT BHUMaHUA HCeCaAeoBatens, pa3pa-
| GaTwsawouero rpyiyio HMHTALHOHHYIO MOAeAb. ITO elle ONHa NPHYHHE
s toro, uToO HCNOAL3OBATL JAETAJLHBIE MOAENH C YACOBRWM IIATOM
TI0 BPEMEHH W OTKA3aThed OT co0JAa3Ha NPHMEHATH JerKoAOCTYNHLIC H
WAoGHLC cpeaHie cyTOMHBE AN JaMe HeleabHue 3Ha4enna GakTopos
DEpy#alonell cpein A48 MOAENHPOBANNH POCTA CeALCKOXO3ANCTEEH-

HEX KYyALTYD.




1.3. Jransl Pa3BUTHA MOJEqEN

&, B. T. NMenuunr ne Ppu3

1.3.1. dranw passuru’

Ilas UMHTALNE POCTa H NPOAYKUHOHHOrG NpoOlecca cenhc:-:uum.fn.
CTHEHHBIX KYALTYP yiKe 0ojee JecATH JET HCMOAB3YIOTCA  MOIenn,
Clcofoe BHHMaHie NpH 3TOM o0paulaeTcds HA MpOUECCH, ﬂllpl:.'::]f:l.?m.
npHe YracpoiHin § poanmii OGanade. B peayabTate K isi.:;xu ::Im;;.,?
BPEMCHH JIOCTATOMHO AETaJLHO paspafoTane MOLEIN n:g o im-
poro yposHeR NPOAYKTHBHOCTI, KaK 3T0 NOKasaHo Bﬁ]} nﬁ g : —
34 1 4.1—4.3. Ve B TedeHHe HECKOJIBKHX JAeT paspa aTe cA MO-
AeH, OPHEHTHPOBAHHBIE HA H3YueHHe cBH3EH MEHIY pu%m:.l:a E?;c:te;
Hilii ¥ AOCTYNHOCTBIO MUTATEALHEX BEWECTB H3 nuqel.;al,e cnf:‘ 0. MR
710 cHX NOp NelocTATOuNO TAYGOKO NOHHMACM 3TH Op IDI.T.I.I.I higide
pefeAscT HeBLICOKNI YPOBCHB paspaboTki ca?ggac"m}f Mone
aefl (M. pasaednl 5.1—5.3; Penning de Vries, L .

Mogeas pocTa U NPOAYKTHBHOCTH u:u:xm:un:f.i:':sm iy Hmﬂll:w
Ty Moilo PaSICNITY 12 Oy ensive) it oBoliuere

iminary) Mogean, 0ooJ o
Egﬁﬂrﬂ L:mmu. 3neck MH JAHWL BEPATILE ncuenmua-r:n? a-l-l!;?-.;
AoUni Moxenei, ugmﬁh{e ﬁc]nggglnmpuﬁun paccMOTpeH pyrm

in e Vries, . »
Paﬁgﬁ%}f‘ﬂ&i PasBHTHH MOAEAb TOCTENEHHO upnn,mtracr;;_{:
oaioro srana x Hpyrouy. FpeleabRe o, arpamaros®
IO, MMEIT CTPYKTYPY H HCNOab l”,ﬂ L npu-:ih'l,
TeKYIMi ypoBeHb HaydyHbIx ananui. I'lnnaraw!cﬂ. i
MOTOMY HTO Jealiie B HX OCHOBE 3HAHHA ClUE HEA Al
i Touns, TlomHas Moledb-— 3TO MOACHL CHCTEMEI, BIAMNE e
TODOR MOJHADCTLIO NOHATHE, B KOTORAan BEJIOYACT B ge

;DE:?JE\';D.EHE:I}D storo apnampsa, OGobulennbe MOAETH— imﬂﬂ:ﬁ;:gﬂ
MOMHMX Moaedci: BaxHefimie NOAOKEHHA, HA KOTOPH crarsas
poaHMe Mopeai, chopMyaiposaiul B ofohUleHHEIX MOAeAH 3 N
wefl pevaadaaumedl, HeM BO3MOKHO. 371H yNpOULEHAH nen:gc ;m'1 e
foJee focTynHol aaA "Dﬁha{;IEaTE;]:A}EEI?Eﬁ:;ET:::HE:Ill:] nI::-:m pu.{ s
CTPOATCA AAf TAKHX YPOBHEH T O o un

LCKOXO3ANCTBCHALX KYALTYD OrpaniuHBacTCs B o
fl?l-:ﬁlc?rnﬂnﬁ. B To #ec BpeMa AAR ypoBHed "FU:WHT“Huggﬂi!!‘q:.m:h:;f-
TOpHX TAABHEM JHMATHPYIOULIM raxTopoM EJ'IYHHIL ::i Hop m‘:.-r:;-
dop, B npeofiaaaaplien GONBUINHCTEE cayuaen HCNO. u!:: bt
HHPHTEJ'.H;TIH-E' MOACAH HAH Jae TAKHE MOLETH, ROTOP 2 \r;.Ha;n!]J.l..‘l
j0TCH Ha perpeccHoHHBX CBA3AX Ypo#ad c q:raumpa:r:;m PI‘FIE.J'B“-”IH'
cpear. Mojenn, COOTBCTCTBYIOUIHE 3THM TpeM 3T D egel
CHALHO OT/AHYAIOTCA NO CTeNeHH NPOCTOTH W NMPHIOLH e e
oGyuelns, nporHo3HpoBaHNA H PasBHTHA HAYUHOTO 3HA -
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5 |, OTHOCHTEALHAN IHAMNMOCTH OTACIBHBIX ACHCKTOB MONCAER HA PAsHBX
“pasauTis (deM GOJBWIE IHAKOE NAKC, TEM BHINE IHAMHMOCTE)

psercren OIS BN | JNER | osecon
[RAPUTETLHET —_ e e At
: i +4+ + +
+++ + +++ +4

gnea 1.3.5). B rada. | colepmarcs COOTBETCTBYIOULHE SKCHNEPTHHIE
BHKN PACCMOTPEHHLX THNOB Moaeaed, !
ayMeeTcH, pasaefedHe  AHHAMHUECKNX  Mojenefi ®a  TpH
4 — 3T0 4YpeaMepnoe ynpouicnie, 310 ocodCHHO Kacaercs moie-
. KOTOpHe paspabaTHBalTcd YMe J0CTATOYHO A0Ar0 M A0 CHX
'BCE CLIC COBEPUIEHCTBYIOTCH; TAKHEC MOZEAN B CBOIO OYepels Co-
T H3 cyDMojenell, HEKOTOPLIE N3 HHX OTHOCATCH K oboOLIeHHEIM
AM, APYrie — K NOJAHEM, @ TPEThi — K NPeaBapHTCALHEM cyb-
LETHM. K E}'ﬁ!IU.EIE'.TEHM MOMHO OTHECTH BCE CHa3zaHHOe OTHOCH-
H0 Tpex ITanos paseuTHa Mmojnened. B pasnene 1.4 oficymaanTtcs
fpOcH, CBA3AHHLIC ¢ KoopauHauuel cybmojedeli 8 paMkax oJHof
ABWON Moaea.

, NMpedsapureasnsie modeau

NEPCAHCM Kpae NO3HAHHA HACTO CO3RANTCH NpeasapuTeiniible
A, Onn no3sonsiorT NPeacTaniTh FHNOTEIN B KOJHYCCTBCHHOM
H 0aTL HM OUCHKY; B TAKOM KAMCCTBE MOASAN NPUHOCAT HeCcoM-
H W 1 Ill].l'lh':l}'. OOHd R EEI.‘I:FLET‘_I.-'H] HE CYyUIeCTBOBAHNHS Heloaroscyino,
MOCTPOCHHH NPEABAPHTSABHLEX MOACACH HCNOALIYETCA OrpPOMHOE

PHSHﬂUﬁPE3HHI FHIOOTE3;, KOTOPRIE TaK HAH HAa4e DGT-HEHH]:}T
CChl H HX B3IAHMOCHA3H, 9TO [eJacT NpelpapHTeIbHEe MOoaeil
HMYyaino llH'.IE‘le"EHIJJ.".I][ OAH cnegHajgHeTon W Y9acTo CTHMYIHPYET
PHMCHTAALHLIC HCCACAOBAHHA  (CM. TNpPHMEepn B NOoApaslcac
. [lpornoeTnueckan HeNHOCTL TAKNX moacaell ofHYHO A0BOJBHO
MHKa. [lonkiTki HenoaL30BaTh NPCABAPHUTEALHBIE MOASAH poCTa
KOXOIANCTECHHWX KVALTYP Oe3 JonodnuTensiofl antopekoil -
MALHH 3aMacTyio 3aKaHYNBAKTCA NOJAYYEHHCM  HCYAOBJCTBOPH-
HEX peayaLTaTon,
KagecTse THOH4HO npeapapHTeanHoll MOZEeIH PaccMOTPHM MO-
b pocTa TiOJBNada, Kotopyw paspatoraan Puz m Topuan (Rees,
nley, 1973). 3to ouent MaJCHLKAR MOAeaL POCTa OTASALHEIX
EHRIL, KoTOpana B oflieM BHAC ONHCHBACT BCE BaKNelmme npo-
8. Ona coctont Beero u3 18 NpocTHX MaWNHHLIX ONEPaTOpOB M
bBAET NMOTOK YrACpoAa H3 MaTepHHCKOR AVKOBHUE B pPa3ni-
_-_"-EFI-DEFI HAAICMHYIC 9aCTh H B JYKOBHUY-DETKY B NCpHOL OT NORAB-
A BCXOAOB A0 oTMupanua ancrues. [lpeanoaaraerca, wro Gorea
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pacTeT rerepoTpoHo, TOrAa KAK AeTKa HCOOJAL3YET Pe3ePBH Mate.
PHHCKOI AYKOBHIL 1 TAKMKe MOHONOABHO NPHCBAUBALT BCC NPOAYKTy
¢dorocuntesa. Hucran accumuarums COs (net plant COy assimi),.
tion) pasua macce GOTBH, NOMHOMEHHON HA HHTEHCHBHOCTE Majaw.
wieil paamaunn n Ha KoHcraury. [lossjaenne BexogoB # OTMHpaune
JAHCTHEB OTMeYaeTcs B (PHKCHPOBAHHMLE CPOKH. 3Ty MOACAL OTHOCRT
K MPeABAPHTC/ABHLIM, NOCKOALKY OHa O9eHb NPOCTO ONNCHBAET npo.
necent acenmuasunn COp, AWXaHHA W POCTa, a TakKmKe COBCPILeiing
HE YYHTWBACT BAHAHHE VCJA0BUA OKpymaioulefl cpefn Ha CPORH Noga.
JAeHiA BCXOZOB 1 CKOPOCTL Pa3puTHA pacTeHud. K comamennio, mumy,
OUCHL HEMHOrHE OpelBapHTedbHEe MofeaH obaagainT 1ol ®e sie.
ranTHoi npocToTofl, KOTOPaA OTANYACT 3TY MOAeNb POCTa TIWIbiaNa,

Boaplan wacts -MOAeAell pocTa CeAbCKOXOIANCTBCHHBIX Kyautyp
B VCAOBHAX AepHUHTA NHTATCALHBIX BCWECTE NPHHAANEHHT K 310
rpynmne, TaKk Kak A0 CHX MOp He cOBCeM ACHO, KAK NPOTEKAI0T Bak-
Hellllie H3 3THX NPOLCCCOB B PACTEHHAX Il NOUBE, 38 HCKMOUCHIIEy
thizuogorinecknx sddexton Kpaiero gednuiTa HEKOTOPLX MIKpo-
saesmentos (Wright, 1977). Mogean, onucusawowme mopdoioriye.
CKOE PA3BHTHE PacTenuil il HX OPralnos, TAKMKE NOKA Cle HOCHT npel-
B.H.PI!TI?.'lI:I:IHﬂ EEPEHTEF HAH Jame HBAAKNTCHA YHCTO OMHCATEALIE M.
Pasgea 3.4 nocsAlleli PaccMOTPEHNI0 HCKOTOPMWX HCPT TaAKHX
geaefl.

W ()=

1.3.3. Hoanse modeau

[Toanwe mogenn paspuBaloTCA H3  (NPCABAPUTEABHBIX  MOICCH
B Pe3VALTATE HAVYHOrO Nporpecca: HatH 3HAHHA H NOHHMauHe Boi-
pPacTadT HACTOMNLKD, HTO CTAHOBHTCH #HCHee, Kakum obpasom -
UHOHUpYET peaipHaf CcHCTeMa, a ee Moledb npuobperaer OoJuiues
npasaonogobie. Hecaegosatean sarpaunsaior Oodwluie yeHaus ia
CO3ganNe TAakKHX Mofenell B Hajgewie HCNOJALIOBATL HX B LEASX npo-
rHosuposaund. [loauslc Mofean — NpeHMyLleCTBeHHO O00bACHUTE b=
Hble: HX NOBegeHHe MOMHO NMOAHOCTLIO OOBACHHTL HCXOAA N3 A0CTa-
TOYHO H.'i-}”-[l."llflhl.’( OCHOBONOIAraHIIHX IIF{}HECEDH. HﬂTﬂ-i.‘.lhIl_" B HUX
nHTerpuposansl. OAHAKO MONEAH 3TOA TPYNNE YACTO CAHIWKOM 00D
CMHU, 3ANYTAHE H FPOMO3AKH, NOITOMY Ha NPAKTHKE HX HCNOALIYVIOT
AHIUE TE, KTO NPHHAMAA yuacTHe B HX cozpaunu. Tak Kak noutn Me-
BOZMOKNO JAoBecTd HadopMauiio o GoALWINX CAOMKHLIX Moaeasx a1o
AOTeHUHANBHOTO NOTPEOHTES, ITOT 3Tan PasBiTHA NOAHEX Moaenel
HE CACAVET CYHTATE NKOHYATENLHHM — aajce o0H3ATENLHO A0AHO
caenopats obobweune. OGobuenan  MOAeNb CHCTEMbI uarl{in.’tEf
NPEKTHYHA, TéM He MeHee B HCKOTOPHWX CAYYaAX COXPaHAseTcd Heow
XOAHMOCTL HCNOAL30BATE OOMEE JETAAHAHPOBANHME CADMHBIE MO
aean. OHH HYAHB A8 NOJYUeHns ocof0 TOYHBIX pesyasTaTop 1 A7
NPOBCPKH MPaBHABHOCTH PAIAHYHLIK DBepcHil CYIUCCTRYIOLLHX ofo0-
IICHHLIX MOaeaei.

Mozens BACROS caymur npiumepom noatoii momean. Oua M-
THPYET BEreTaTHBHEIA POCT CEALCKOXOARMCTBEHHEIX KyJAbTYP npi He
orpasnuenioy obecreuerii pactednii nousennod saaroft n nuTaATEAb”

3

QECTBAMN Ha OCHOBAHHH AaHHBEIX CTAHAIPTHHX MeTeopoao-
pabAoiennil H MHOTOYHCACHHBIX H3MepeHnil  dH3NYECKHX,
jeckHx # (PHIMOJOTHYECKHX XapakTepHcTHk. B coBpemeniowm
B MOfe]H He paccMaTpHBaeTcs HM (asa NpopacTaHHA ce-
pasa penpoaykrusxoro pecra. Mogeas Guaa paapaboTaiia
1ecATH Jer Hasaa ae Butom ¢ KoanekTHmoM coasTopoe (de
al., 1978); ocHOBM MOjeau onucHBawTCA B pastenax 3.2 n 3.3.
JaTopHEle HCCAENOBANHSA, H3YYeHHe JHTEPATYPR U MHOTOHIC-
‘pacuers MO3BOAMAN NOAYIHTb MOJElb, KOTOpas AOCTATOMHO
HMHTHpPYET pocT Guomaccs u notpebiaeHne BOAL B WIHPOROM
YCA0BHI OKpyMaKllell cpelnl A48 OIHOAETHHX  KYJABTYD
y Cq. CTpykTYpa MOACAN OTpamaer cCcneunpuxy 3epno-
ILTYP H TPaB, AR 4CrO B MOAGTH HCMOALIYeTCA HAbOp BiLlo-
JeCKHX Tapamerpos H (yHKuHOHaAbHHX 3aBucuMocteil. Mo-
ko npuenocoGuTh K Apyrum tinam  pacrenni. [logodHo
geaam stoil rpynnu, Mogeas BACROS wmano npucnocolaena
DAEANPOBAHHA NPOICCCOB peryasunn pacnpelenenus GHomaccnl
POBAHHA noceBa. DTO He MO3BOAHET HCMOALIORATE MOJEdh
JeHHA HAYAJBNHLIX STANOR PA3BHTHA pacTeHuil 1 NPHMEHATD
iPHX reorpaduuecknx paionax.

Avuafiio Bee CORpeMeHHHEe NoAHEe MOILeaH NOCTPoeHbl AN
# sroporo ypomxell npoayktushoctd. Kax durodninoaory,
oNBOBEAL YAeAfIOT O0JblIOe BHHMAHHE npoueccam, gopMi-
yraepoanbiii n Boanei Gananc. OnHako, NOCKOJALKY Aa#
HHOFO CeJLCKOTo X03#iicTea B 0OABUIHHCTBE CAYYAeR Xapak-
nehHINT 37eMeHTOB MHHEpaJLHOro NHTAHHA, NpakTHYECKOS
HEeHNe COBPEeMCHNEIX TIOAHEIX MOReacl BCe eule OrPpaHHiIHBAETCH
HEM MAKCHMaJALHO BO3IMOMHHEX YPOKAEB o OUEHKaMH
| eTaenbHEX npoueccos 1 daktopos B ero dopunposanie (de
ning de Vries, 19582),

Solugennsie smodeau

¢ Mogean neofixoaumo oboGuwarte, wrobsl caeaates Hx Goaee
H B NPAKTHMCCKOM H HayuyHosm oTHowenun. CreneHs obob-
AHCHT OT MHOrHX (PAKTOPOB, CPeill KOTOPHWX Caeayer Bhije-
1CTh GYAVIICTG HCTOJAB3OBAHMA MOJEAN M NPHCYIIYI Cif
: HO B Jgiofom cayvae ynpoulense J0NKHO CAeJaTh MO-
ETBUTENBLHO NOCTYNHON A8 Hecnennaancros. B xone obob-

MHO YETKO YKasaTh FPaniiiel goctoseproctn mMoaean. O6ob-
i d OfenN JOJMHBE CO3XABATHCA COEMHAJHCTAMH, KOTOphe
HAALHO 3HA0T NOAHEE MOASAH H NOANCPKHBAIOT CBA3L C NOTEH-
MH norpefuTensiMn, qrTolm OWTL B KYpCe TOIO, B KAaKOM Ha-
i H 00 Kakoil crenens ofofwats mojleab. K comanennio,
H He Beerga A0CTATOUHO 3aUHTEePecOBAHB B BHINOJHEHHH
4N, TAK Kak caMm npouecc ofo0UEHHA HE NPeACTABAAET AAA
Bliloro nayunoro uiTepeca. OGofuleHHbe MOARAH  MOKHO
or6pacupas see JHLINNE AETAAH, HCMOJL3YH AHAAHI YYBCT-
B (sensitivity analysis) m cTpoa perpeccHio Memxay pe-
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AVALTATAME UMHTHIHH H OCHOBHOM f!lpﬂli-..‘l!-l‘lﬂ-llﬂ!ﬁ nepemenHon  ci-
creMul. [IpuMepnl pesyAbTATOB NpHMeHeHNA NcpBOil H BTOPOI H3 3ITIX
NPOUELyp, HANPaBACHHLX Ha noayvenne ofoblucHHONl Moxean, npei-
CTABJACHE COOTBCTCTBCHHO B pazgenax 3.1 u 3.2. [locaegunit cayqail
KacaeTcAd 0000LLCHHA MOAEAH ACCHMHAALRH ':ﬂ: PACTHTELHBM [0-
kposoM. Bes cyumecteennoro yulepla AAs rHOKOCTH MO0 CHALHO
CORPATHTH ﬂﬂﬂhﬂl}'k} MOLGAE, NOCKOJBEY HMEETCH HEMIOTO cpAa3cit
mMemay npoteccamy accumpasuun CO: u  okpymaowmeft cpeaoil.
(Takse cm. pasgea 1.4, nocBALLEHHBHT KOOPARNANNE MOICICH.)

Brnoaue oueBuano, 4To AAH NOAHON MOAEAH HE CYLIECTBYET em-
HOoit oboGumentol sopean. Pasaiuiue ofobUleHHs MOTYT  BHIOOJ-
HATBCH € pasiofl cTencHuld TAYOHHE H ¢ pa3nsiMH ueasmu. O06o6-
IeHHad MOAenh POCTA CeNbCKOXOIANCTBeHNLIX KYJARTYP B pa3iene
3.1 apanerca Heboawlioll WMHTAUHOHHON MoZenbo, NpeaHasHavYeHHOT
LA UCNOABL30OBEAHHA B BBYHCAHTEALHON CHCTEME ¢ H3BKOM MOACHH-
posanii CSMP (cm. pasgen 2.2). Onpeneans HecKOJBKO BHAOCHE-
LHpHYCCKHX NAPaMETPOB, MOMHO HOCTPOMTE MOZEAH pas3libkX THNOB
oaHoaeTHHX EvAbTYp. Emle Goaee npoctyw Moledn paspaloran pad
Keitnen (van Keulen, 1976). baarogapa npoctote u Heloabmomy
ofhBeMmy, nporpasama QL.08 STOR MOnean MoMeT OhTh peEaan3IoBana
C MOMOILN KapMaHHOID KaJAbEVIATODA. B OCHOBY MOACAH NOJIOREHD
VpaBHeHHe, coriacHo Kotoposmy ckopoctk pocra GTW (B Knaorpawm-
max Ha | ra B CYTEH) paccuNTHBAETCH Kak

GTW = (DTGA . 0,68 — MC - TWT)- CVF,

rae DTGA — cymmapuas accumuanuus COy (kr-ra='-cyt!'), woro-
pas ¢ nomousio koaddunnenta 0,68 tpanchopmupyerca B canHiilL
rAOK03H, Kr-ra~l-cyr;

TWT —cymmapuan cyxaa wmacea, xr-ra~'; MC — xoshdprunent
HDMQPH{HHI[H. HHPEI.}HEI!I!HI?. 1] HH.".IEI'F-.E.T-IMEK rAoKoas Ha | Kr Cy-
xoro semectsa B cyTkH; CVF —sdupertusrocts npeobpasopanns
FAI0KO3E B POCTOBHIX NPOMECCax, Kr-kr—',

Bau Keiliaen pacnpejedser DuoMaccy, cpOpMHpPOBAHHYID 3a OIHH
Bp[‘hl[‘lﬂ!ﬂﬂ war, MoELY KRODHHMH, JHCTBHMH, 'I.',."I"E'ﬁ."'[F[MI!. H, Moche
UBETEHMA, COUBCTHAMH (BREJAKOYMAA CCMCHA) B 3afaHHON NpOnopuii
B ceBaan ¢ (usnoaoruueckus soapacrom pacrennit. DTGA paccunTei-
BAETCH MO ETHH_’I_EFITEIHM AATHBIM. -l-.I][ETL'IBﬂH HDH-E."PIHEH:TB. Heohx0-
auman Aaa pacyera accHMHAsuud CO; HaXoauTes AefeHieMm Macch
ancteed Ha 1000 wr-ra-!. MC oTpamaer TekyuiHe 3aTpaTel SHEPrum
Ha NOJAEpMKaHie TKaHell B MH3HecnocoOHOM COCTOAHIH W WMeeT 3Ha-
uyepne 0,02—0,015; sausnuem temnepatypst Ha MC momuo opene-
ﬁ‘p{_"ilh, TAK KaK 3Ta MOOCAL NPHMEHHECTCH ﬂp]-[ JAOBONBHO CTAOHABHEX
veaoeax okpysanowell cpeaw. CVF apanerca dyukumeil 10/1bKO XH-
MHYECKOro cocTasa copMupoBaHHoil GHOMACCH, 3HAYeNHe 3ITOrM0 Ko-
sipduinnenta obuyno Gan3ko K 0.7 (em. noapazaea 3.3.4). Koneynwit
}'Ill]:l:t{..':ll_l PACCHHTHBAETCH ¢ JEeKAJHBIM [MIATOM no speMedn l]}'TEM C}'H-
MHPOBAHHA TEKYULEro NpHpocTa OGHOMAaccH H ee ReHYHHB, KOTOpas
ViE JOCTHTHYTA K TOMY I HHOMY MOMCHTY BpPeMeHH.
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FaUHTEPCCOBANHBA YHTATEAL MOMET CPaBHHATL JBe onicaHHbe
peme oO00MelHue MOLeAH U CAeNaTh BLBOA, HACKOJALBKO OHN Noaxa-
44T A8 POUIEHHS ero 3ajav, VINTHAaS TakHe CTOPOHB Modeded, Kak
npocToTa HCN0ALI0BAHHHA, TOWHOCTH pesyasTaTtos, FHOKOCTE —T. €.
BOIMOMHOCTLE A4aNTallll NapaMeTpoR MNOCCBA K KOHKPETHHM YCJIO0-
BHAM,

1.3.5. Mpumenenue modeaet

Mogeats — 5T0 HHCTPYMENHT, KOTOpPHIH MOMET OLTh OOJAC3INHM AA5
pa3BiTHA HAYKH, NPOrHO3HPOBAHHA B OOYYCHUY, OANAKO He B paBHOR
sMepe A48 Ka@aoro Buaa  JACATEALHOCTH: HHTCPCCHBIC B HAYYHOM
naaHe MOAeAH HYACTO CAHUWKOM ACTAAH3NPOBAHW OAR TeEX, KTO XOueT
HX NPUMEHATL, TOrAa Kak MOAedH, HCAOAb3YEeMbe ANA NPOrHO3HpPOBAE-
HHA HAH YOpPasaeHHs, 9acTo CJAHIIKOM TPHUBHAABHE  HAR rpy0u,
yTo0B 3aHHTEPECOBATL NCCAEAOBATENCH. NapakTepHuCTHEN  Moaeed
pasHoil cTeneid PasBUTHA B 3TOM NJjawe npuscacnd s Tada. 1.

Hurepecsas B Hay4ioM OTHOLWECHHH MOAEJb NOMOFAET HaM Jay4lle
MOHATL OKPYARAMILIY D ACCTBHTENBHOCTL, TAK KakK ¢ ee NOMONLLK
yadeTcs oOBCANHHTL CODTBETCTEYIONIHE NPOLECCH B CHCTEMY H CBH-
aaTh Memay cofoft pasHble o6iacTH H yposun nosuamnd. Ouna Takme
MOMOraeT NpoBEepATH THNOTC3B, NPopaGaTHBaATL HX BApPHANTH W Ha-
XOANTE 3RCOCPHMCHTAOLHKE METOAK HX 'I]TIPI':IH-IL"PH-:EH[IH. HHT{'FI-E'I:IIESI
UAMOCTPALLMA 3THX nodoeniii cogepsntca 8 nogpasaene  3.3.8.
[TporpocTHyeckan MOLCAL AOAMHA TOUHO HMHTHPOBATL NOBEAEHHE
ipparMelTa OKpyHamllen ACHCTENTENLHOCTH, NOITOMY TakKHe MOACTH
AAI0T XOpOWYI0 BOIMOMKHOCTL LA NPAKTHYECKOro npHMeHeHis Hayv-
Helx 3Hanpi, Ona Takame J0aXHa JOCTATOMHO XOPOLO NPOrHO3HPO-
BaTh B MPeleaax 3afanioro AHanasona ycaosui, urofm notpelu-
TeJdb MOP NOJAYUHTL BCE BOIMOMHBIC PEICHHA NOCTaBJAEHHON 3amau.
Yem menee AcTanH3HpOBaHHLE PE3VILTATH MHB XOTHM  NOAYUHTE,
TEM MNROHIC MOEET ﬁl;lTh [IP'EI]‘HD'ETH‘-IE'EHEH MOICL. nE.-IE.]'DILI{'-IEEHl:II'.‘
iHAYeHHe MOAEAH 3aKJAOYAETCHA B BO3MOMHOCTH NPHMCHATbH €€ B 1e-
asx obyuenis.

Korga pacuupfercs o06JacTh NpHMeHeHHs MoJenaH, OHa YTOYHA-
CTCH, @ C¢ pa3Meps MOryT Boapactarts. B neppom caywae o0WUHO
pacTer HHCA0 NapaMeTpoB, a YYBCTBHTEALHOCTL PEAKUHH MOAEIH No
KAMI0MYy MapaMerpy CHHMKACTCH, YTOMHCHHE MOACHH HEKOTOPOil CH-
cTeMul TpefyeT AONOAHHTENLHOr0 Pa3sBHTHA ee CTPYKTVpH. Beecto-
POHHEE H3IVHEHHE CAOMHON CHCTEMB OKpymawlueil AefCTBHTEAbHOCTH
H MOCTPOEHHE COOTBETCTBYIONER  GOAbllof MOZean — HeoOXoAHMEE
YCAOBHA AA8 CO3AaHMA AeflcTBHTEALND Hagemuoll obobuennoll Mo-
nemn. Yem npouwe auHamuueckan moacab (cnocofnan Tem He Menee
pelllaTh NOCTARJEHHHE 3ajaull), TeM Jerye oOHa OCBAHBAETCA H TeM
Aerae NPHMEHACTCA B APYTHX obaacTAX HAW B cotTape smogednei Go-
Jce RHCOKHX Hepapxuuecknx vpopmedl. ITostomy sogedn npuoGperaer
HCg ﬁn:thm].'ru Hﬂ}"il!}'[{:l NEHHOCTE B NPpOUSCCe ce PHEBHTHH. TOFAa KaK
NpNEJaanoe IHaveHne MOgean BO3RaCTACT B I'IF-DHE'IL"E'E' ofoO e H .
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1.3.6. Oyenxa modeaei

IMepBas BCECTOPOHHAS NPOBEPKA MOACACH HACTO CBOAHTCA K Cpan-
HEHHIO €€ NOBCACHHA ¢ MOBEAeHHEeM DeanbHOH CHCTEMB B aHaaoTiy-
Hex yenosnaAx. [louaTtne nopeacHna BKAWYaeT, HanpuMep, obuui ang
AHHAMHKH MepeMeHHBX, HaAnuHe Pa3pHBOB, Ka4YeCcTBEHHYID YYBCTEH-
TEALHOCTL BHIXOMAa MOJEAH K 3nadenusm napamerpos. Oanako cae-
AYVET YVUHTHBATE, YTO HEKOTOPHE 'ICPTH NOBCACHHA MOOEAH, KOTODLI¢
Ha [EPBHIT BIrASA NPOTHROPEHMAT HHTYHTHBHHM NPCACTABACHH=M,
HHOTAd OKa3uBawTcA peaauwcTHyecknmu. Ecan  nosegeHue  soacauy
B KauyeCTEEHHOM [jaHe COrJacyercs ¢ MNOBelcHHEM AeHCTBHTEALHO
CHCTEMBI, CACAYET NPOBECTH KOJAHYECTREHHOE CPaBHEHHE N OUEHHTH
NPOrHOCTHYECKHE BOSMOMHOCTH Mofean. Ho aaxe naxandme Jocra-
TOMHOrO KOJAHYCCTBd TOYHMWX AaHHBIX HE JOKa3WBacT NPaBHIbLHOCTH
smogeni. Huoraa moxdo oGnapyxiTh HEadeKBaTHYO PearkUHI  mo-
Aean W, Takum ofipasoM, NOKasaTh, YTO OJHH HAH HECKOJLKD ee 0J0-
KOB COAEpHAT OWUGKH, 9T0 TEM He MeHee He ABAHETCA JN0KasaTenb-
CTBOM HCaACKBaTHOCTH Mozead & uenoMm. Kaanbposxka Mogeaw, noa-
FMOHKA HEKOTOPHIX €e nmapaMeTpoB Takim 00pa3zom, uTo0H NOBCACHNE
MONeAH COOTBETCTBOBANO0 ONPEeLeJCHHOH COBOKYNHOCTH (akTHueckix
JaHHWX, ABAAETCH OMeHL HeHajewuoii ¢opmoi ouenusanus. lupo-
KOE NPHMCHEHHE KaAHOPOBKH HHABOANT MOJSAHPOBAHHE AD NMOATOHKI
IMIHPHYECKNX KPHBHX. ANaj H3 NOBEJCHHA MOACAH ABAAETCA NoJes-
Hoit dopMoil anaansa ce wyscTeuTeansoctd. Tak, Hunmce (Innis,
1978) NpHBOAHT HECKOJbKO YAauuumx npumepos. YUysCTtBHTEABHOCTY
aMaNH3HPYIOT, CPaBHHBEAA nanpapjienue u QOpMYy PeEKUHH BHIXO1A
MOJEAN ¢ H3BCCTHHIM WAH OHMHAACMEM Pe3yasbTATOM NP YBEAHHCHI
HAH YMCHBUIEHHH OAHOrO H3 NapaMeTpos.

HMMuTaunonnue MOZeaH CHCTEM CO3JAI0TCH CHCUHAAHCTAMH B pi3-
AHYREX o06JacTsax 3danua. Tpyavo oueHHBATL TAKHE MOAENTH, 110
cKoJbKY TPeGyeTcs BROOAHHTL GOJALINOE KOAHYECTBO AeTaibHHX nal-
A0AeHIH, OpeAAC YeM 3Ta KPHTHYECKAA NPOBCPKA CTAHET BO3IMOR-
Hofl. Oxaszanock, 9TO €CAH K MOMCHTY NMpoBefeHHs HTOTOBLIX HCOLITH-
HHfl MOACAN Ve HMEWTCH JdaHHble TakuX HaGawaAeHHd, TO 3a4actyio
HEKOTOPaR HX YACTh HenpegHaMepeHHO HCNOABIYeTCH IAH  <Hd-
CTPOKH® OnpeicdeHHBIX MAPAMETPOB MoaeaH. JTOrO NONTH HE Via-
eTcA N30eKaTh, ocofeHHD HA HAYAALHBIX 3TANAX MOACAHPOBaMNA, no-
STOMY E.‘.ll.‘,,'J,:."l'_"T IIPI-[}I:_FI:Th. B0 BHHMAIIHE, 4T0 B 3TOM CAYVHAE MOIACAb
GyAeT NCNBMTHBATLCA HA JaHHBIX, KOTOpHE HeAb3d HA3BATE NOJHO-
crbto Hesapucumumu. TTosTomy nonesdo (XoTa W HeAerko) Halimi
B JHTCpATYPE ACHCTBHTCALHO HE3ABHCHMGBIC AAHNBE, 408 TOTO yTolH
OIEeNHTL MoAeAs. KOTAa OTCYTCTBYIOT AaiHble HaGMoAeHni 3a nonc
ACHHEM BCCA CHCTEMH, CAEAVET BLINOANATL OUEHKY HA YPOBHE noaci-
creM. Hacto ouenka mogenedt mociT NOBEPXHOCTHHI XapakTtep, ecail
B £¢ OCHOBY TOJOMCHa CAHIIKOM MaicHbKas Gasa gaunsx. Berpeua-
WTCA MOAeaH, KOTOpLIC «OIEHHBAKITCA® HAXOR ICHHEM xupﬂmem co-
rAacHs MCHKIY <pacueTHHMi» H «HabMoAeHHBIMH»  pesyabTaTaMi,
XOTA Te Ke caMule AaHHbe HaOMoJAeHHil YXe HCNOAL3ORaAHCH AR
NOAVUCHHA OIEHOK KOHCTANT MOJCAH. [Monaraesm, HeT HYVHEIW 004~
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-~ onacHocTh T4KOro noaxoia. lNapaanaeasHo MopeaHpoOBA-
meHio HeoOX0AHMO BECTH HHTEHCHBHBIC SKCNEPHMCHTAJL-

pOBAIIHE 1A COOTBETCTBYIOLICNM }*pDHIIE JAH OnCHKR I!IHI}:E'
‘W, Ha Goace rayGokom OOBACHHTENBHOM VPOBHE, LAS Pa3BH-
ix Mogeqei (esm. noapaszaea 1.1.5).

nivio 03afoueHHOCTLE BHIMBAWT OoWNOKH B MOZEAAX 0 B €O-
yiomeli aokymentaunn. Ocnobiisie # Hapnboaee cepbestble
— 370 OWMOKH KoHuentyaasworo naawa. Tlomuso sTHx owm-
ke caMblM BHHMATEALHLM 06pazoM NpoOBepeHHBe NporpaMMbl
HACTO COAEPHAT TAKHE [POCTHE TEXHNYECKHe oWnbKH, Kak,
gmep, owHGoRY0 nepdopannio, HEKOPPeKTHHE N0 BeaTHYHNe Na-
TpB H NPONYULCHHBC [CPCMCHHEE B BHPaMENHAx, Han npony-
- puipaxennd. Hekortopele #3 3Tux OWHGOK DBHABIAKOTCH,
OC 1L HCNOJALIYCTCA B NOBHX YCOAOBHAX HAH KOTZa KTO-TO
HAYHHACT HAYYaTh COOTBETCTBYIOWLYI0 nporpammy. TareasHo
Vi MOdedb, ABTOPE AOVIKIE MPHAOKHTE MakcHMys  yerani
Toro, HTOGH YCTPaHHThE Kak MOMHO GoJblie omnGOK nepen Bl-
i Mogenn. Oanako # B TaKOM ¢aydae HeAb3s TapaHTHPORATE,
2k Gyvaer geflictBnTensio csofoaia oT ouiHGOK.
ONOAHHTCALHEC cBEfeHns 00  aHaause  MyBCTBHTEALHOCTH,
: HECACAOBAHMN H NPOBCPKC MOQENed MOMHO HANTH B APYTHX
Gorax (Baker, Curry, 1976), (van Keulen, 1976), (Penning de
jes, 1977), (Innis, 1978).

e

4. Koopannauwa mouenei

ixodumocTs Koopdunayuu

HOBHLIE MPOLECCH W HBJASHHH, KOTOPLC PACCMATPHBAKTCA B HAa-
i somorpadui, B BHge cXemul uzobpamenn Ha puc. 8. Xora
3THX NpoLeccax H HBACHHAX PacTelle 3aHHMAeT UEHTPab-
IO, BCE OHH OTHOCHTCA K pasiHuHbiM o0J2CTAM 3HAHHA, KO-
DAIRHBAANCE OTHOCHTEALHO HelapHCHMO APYr OT Apyra, — Ha-
, K (H3IHONOrHK pacTeHHil, OHOXHMHN, METEOPOJOrHH, AHHE-
ONYAALMH, nouysoBefeHHio H GHodorHK no4s. Moaean cenLcKo-
BEHHWX KyJALTYP, © NOMOULLK) KOTOPHWX AEMATCH MONLITKH
DBATL POCT MOCEBOB B CCTCCTBCHHBIX VCAOBHAX, oOf3aTedbHO
DT B celd BazKHLle 3JeMeHTH M3 3TuX ofaacrefl amauns. [le-
HILIE  AHCUMNAHIGL B3aNMOLEACTBYIOT APYr ¢ ApYroM, mno-
‘Ha onpegcacHHOM 3Tane MoAedHpoBaHHA OHH  AO0JAKNL
ATpHBaTLCH coBMmecTHo. CyuiecTBopanie STHX  B3auMmocsR3eh
€T npofiieMy KOOPAHHAIHH Kak MeXay HayWHBIMH HHCIH-
H, TAK H BHYTPH HHX — npobaemy, xapakTepHyw L8 cOoBpe-
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MEHHOTO 3TaNa PA3BHTHHA MATEMATHYECKOrO MOJEAHPOBAHHA M HAVKy
B uenom. He octanasaupagct noapolino Ha npolaeMax KOOPAMHALNY,
MBI OFPAHHYHMCH 3[€Ch JHIUL NParMaTHYeCKHM BBEACHHEM.
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Pue, B, Koopanwaunu ofaactell 3naunil npH MOACTNPORIHMIE POCTA pacTenidl

1.4.2. Cassu mexdy cybmodeasmu

Mogeas MOMHO DOCTPOMTE M3 cyOMoaeaci, EOTOPHC CO3NaTCH
B paMKax pasaHuHbBX HayuHwx aucumnand. Kamaas cyGmoaean mo-
AET ONHCHBATE OTACABHLEIC YACTH CHCTCME, KOTOPHE O0OBEMHO Cova-
HHIOTCH Memay cofoll JHlik B HeCKOABKHX XapaKTepHeX Toukax. Jin
CBA3H 3a44CTVHD MOEHO ﬂﬁDPBETh. HE JaTPOHYE NPH 3TOM HEAGCT-
HocTH Beeh cyOmoaean. Taxne cyOMoaenn MOXKHO CTPOHTE H HCNOIb-
30BaTh camu no cefe. Eanuvcraennoe, uto TpEﬂ}'ETEﬂ ClenaTh B Ta-
KOM CAayyac, — 370 3AMEHNTL I]Hll}fii':ﬂﬂmﬂlﬂ-[ Eb}'lilﬂl"'-?lﬂ TO BJIHSHHL,
ROTOpOE OKa3BIBaAa 10 HIBATHR cyOMOdelt.

B xawecTme NpHMEpa PAacCMOTPHM MOIEdh HACEKOMOro, KOTOpUE
nuTaerca ODHOMaccoll pacTCeHHA W B Npouecce NUTAHHA NpPOrpwaact
OTBEPCTHA B JHCTRAX. Mosno NOCTPOHTE TAKHE MOLEAH PacTCHHA i
HaCceKOMOro, Kotopuie OvaAYT He3asHcHMB APVT OT Apyra; AJA 3TOTO
MOACTL-HACCKOMOe CACAYET ofecneMnBaTts BapPEUPYROIIHME MOopI s
KOpMa, 2 B JHCTBAX MOAEAH-PACTEHHA HYHKHO MPOAeILIRaTh Baphil-
pyluiee YHCAO I'I"Iﬂ!?Pl’.':TI!fI. Jares B8 moboe BPEMA MOEHOD CBH3ATH
3TH CYOMOACAH, NePeCYHTAB HHTCHCHBHOCTB NOrJOLICHHA MHILH Hace-
ROMBM Hd CROPOCTH YBEJIHHMCHHEA HHCAA 'DTH-E]]'CTHﬁ B JHCTLAX It Npi-
PAaBHAB MACCY AOCTYNHOR HACEKOMOMY NHUIH K Macce JHCTLER pac-
Tenun. [Mpumep raxoil ceAsn moxno nafith B pasaene 6.1, Eme oand
NpHMep — Modedk NOrACUIEHHA NOYBEHHON BJATH pacTeHHAMH. Baus-
HHE, KOTOPOC MOACAL NOYBLI OKAZLIBACT HA MOACIL PacTeHiA, MOHEHD
JaMeniTs BLHYKIawoueh GyHKumell 1aBAeHHs NOYBeHHO BAaTH
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Hell, 2 BJANAHHE MOJEIH pacTeHids HAa MOAEIb MovMBpLl —
otteil pyuKnei norJIoueHns BOALL

abKy CYOMOAeaH, NpHHAAJeRaule K PasAHdubIM JAHCLUN-
YHKIHOHHDPYIOT B GOALILOA CcTeNeHH HE3ABHCHMO APYT OT
ver HUKAKHX NPHYHH AOBOAHTB WX pa3paloTKy A0 OAHHAKO-
yoBiig geTaausauuu. B 3asucumocTt OT TOrO, 4TO  HMEHHD
aasier HanOOABWIMA MUTEpPEC, MOMHO AeTanbHO paspalborarth
HACEKOMOro WJH MOAeab MOYBM W JAHWDL B oDIIHX YepTax no-
. MOAE]b PACTCHHH, WA HA060POT.

gBapHTEAbHLE, NOAHLE i OGOGUIEHHHe MOLCAH MOrYT HaX0-
. caomHoll BaanmocsAdn. [lo oTHoWeHwo APYr K ApYry cyi-
 YNOpAACUUBAIOTCH MapaiieibHbiM WA nocAe 10BATEALHEM
° Ugero OCHOBHAN TPVAHOCTE 3aKAOMACTCH B COXpaHeHiH
seTil MoAcad. 3ta 3ajlada obieruaercd, KOria HCnoAb3yOTCH
ApOrpaMMHPOBAHNA BHICOKOFO YPOBHH, KOTOPHE NO3BOAANT
RAATH KOHUENTYaAbHOC NPeAcTABAEHHE MOACAH, T.€. CaM
apeT Ha cefig 3afioTy O NOCTPOEHHH COOTBETCTBYHIUICTD aJro-
[IpiMepoM MOKET CAYMKUTH XOPOWO HIBECTHUH AILIK CSMP
ous Systems Modelling Program) — «A3blK MOA€IUPORAHINA
SETHLIX CHCTEM? — KOTOPLIl ONHCHBAETcH B pasneaax 2.2, n 2.3,
N4 BHXOA OAHOA CYOMOLEJAN MCHOJLIYETCS B KauecTBe BXOAA
iryio cyGMonean, MPpHHEM TMOCACANAA HC BAMACT Ha Nepeyio, —
tami npocTefilian popma CBAIN MCHAY cyOmoaensmi. B srom
Mogcan Moryt padorarh HC3aBHCHMO APYr OT Jpyra: nepsad
FEHEPHPYET AaHHBE, KOTOPbie HCTMOABIVIOTCH B KauecTse na-
0B ian Taanannix QyHRUHE PO BTOPON MOJenu; NPH STOM,
BDBEAN MOJej]b KOPPexTia, HeT NeohX0AHMOCTH NOBTOPHO NpH-
‘6e aaa paboTe co uropoii mogeaswo. [TpemmyutecTaa Takoh
O4eBH NG,

Mep Takoil OpHEHTHPOBENHON TOALKO B OAHOM Hanpasaenni
MQHCAY MOAEJSMI YAC NPHBOAHACA BHUE B Nojpasiene 1.2.3.
ofedb MEpEOr0 YPOBHA NPOAYKTHBHOCTH (onTnMaibHoe cHal-
‘BAArofi # MUHCPAALHLIM ITHTAHHCM) FeHCPHPYET BXOAHMBIC lall-
[ MOAEAH BTOPOro YPOBHA NPOAYKTHBHOCTH (ONTHMAJLHOE Ni-
ApH nepHofHYeckoM AeduuiuTe BOAbI). Anasornansiym obpasoM,
BTATE pacueTos N0 MAKPOMETCOPOJOIHYCCKON MOAEAH MOTYT
DEACTRECHHO HCNOABI0OBATHCA B KaucceTne BXOAA- B MHKPOMETCO-
VIO MOAeb.

nociaennem cayyae ABHO cyulecTByer caabas obpatnas  CBASb
| MHKPOMETeopoaorHieckoil CHTYauuei Ha paccMaTpHBaeMoM
 MaKpoMeTCoOpoornyeckoil cutyanned, W Tem He MeHet MB CY-
IHO ¥NPOCTHM CBA3H MCHCLY HHMH, ecad He GYIeM YHUTHBATh
cTosiTenbeTea. Takue caalue ofipaThee cpHsu  ueaecool-
HPHOpHposath ocolenno B TeX cAy4asx, KOraa HWe XBatact
HAKR Hac He HHTepeeyioT Aetaan. B rakux cay4asx npocrota
TOBKH AaHHWX B yaolbcTeo palorTs B UeA0M BRIAHAAT FOPasao
atenphee, yem TpeGoBanis, OpHCYUIHE CTPOro (QHINHCCKOMY
. K coancHdio, HeaAb3d NPegaosHTs NIPOCTHIX PelenToB Ta-
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14.3. Hepapxuwnocrs

Kak ormesanoce B noapazaene 1.1.2, neorwemacsof qeprofi Guon-
MOTHYECKHX HaVR ABIACTCH KOHUENUHSA BHAEJENNH DPasaNyHHX Vpoa-
HERl OPrann3auin N3YYaeMBIX CJAOMHEX CHCTEM: MOJCKYJH opra-
HOHAA, KACTKH Oprada, pacTeHus, NONYJAAUNH, HeHo33. 3Ta KoHlen-
Iy CAYHHT OTNPaBHON TOUKON ANA pasfgencHus Mojgeqaeli Ha olnac.
HUTeABHKE W onucateawHue. [lpu obwscunTeasnoM noaxone npo-
HECCHl, KOTOPLWC OTHOCATCH K HHMKCAEKAleMy YPOBHIO OPraHuzaiun,
BEJAOMAKITCE B MOAEAb, CO3AARACMYI) IIA NOHUMAHHA ABAEHUA 1a
GoJice BHCOKOM VDPOBHE OPraHu3alif. 3ech CHOBA MOMKHO MCIOAL3G-
BaTh cyOMOjsenw, nanpuMep, A48 Toro, S9Tolbl NPeACTaBHTH AHCTLA,
HACTRH, NoBeAeHNe YCThHIL HAH npoiecchl dortocunTesa, It cydmo-
AeaH, CAeJOBaTeabilo, He CTOABKO napajaeacHo HAH Nocjdeaosa-
TEALHO  YNOPAAOYMCHB OTHOCHTCALHO JAPYr APYra, CKOJLKO  pasme-
UIEHBl, €CAU TAK MOMHO BHIPA3HTLCH, B HEPAPXHYCCKHX THE3AAX: Mo-
ACAH BHIUICCTOAULETO VPOBHA OpPraHN3aluHd BEIWWAIOT B colda  mo-
Aean Goqaee HHIKOro YPOBHS — NOAOOHO TOMY, KdK JAMHCT COCTONT i3
cOOCTEEHHWX KJACTOK.

Hem Huke B nepapxuieckom rHesge PacnoiomeHd VPOBeHL Opra-
HH3BUHH, TCM MHOTOYHCACHHER H Meapue ero saeMmentd. Tlocem cean
CKOXO3AHCTBEHHON KYALTYPH MOMCT COCTOATH H3 CTA THICAY pacte-
HHA, ¥ KOTOPHIX MHAJHOHB JICTHER H MUAAHAPAW KJ1eToK. 1ol npo-
Gnemu Goasumx undp MomHO N3GEHaTL, eCAN PAIACAUTH PacTeEHi
HA3 RKA4CChl MO pasMepy, AHCTLA HA KJACCW B COOTBETCTBHH € HX pac-
NOJ0KEHHEM, & KACTKH B 3aBHCHMOCTH OT BROOAHSEMON dyHKmIN
Tesm e mexee Takoe pasjeieHHe He pemwaer npobiemsl MacmrTad:
KJACTKH OCTawTCA MaACHBKHMH H MO3TOMY GHCTPO PearHpyioT Ha M-
HAWUIHECA YCIOBHA.

Kak ormesanock B pasgeae 1.1, neGoasluHe BpeMeHHble Koz
UHEHTH HJAH MaJuC BpeMeéHa pearkiiHil NpouUeccoB NPHBOAAT K Madbiy
BPEMEHHBM MAraM NpH HHTCrPHPOBAHHMH, NTO B CBOW OYEpPEeAb MOMET
NPHBCCTH K BO3IHHKHOBEHHIO Cephe3dnlx npoldem B MOAEARX pocTa.
Hanpusep, pactennio MomerT noHajo0HTLCA HOASAS HAH OKOAO TOro,
YTo0I BOCCTAHOBHTL VAAJACHHYIO 4acTh KOPHEBOH CHCTeMb, TOris
KaK A08 OTKPHTHA HAH 3aKPHTHA YCTLHIL, PeryJaHpyloiiHx CKOPOCTD
Henapenud BOAH JAHCTBAMH, TPeGyeTcH JNlb HecKoabko Musyt. Cac-
A1OBATENLHO, QUIHOAOrY pacTeduil, 3AHATOMY MOCTPOEHHEM HMHTALN-
OHHON MPporpaMMel, CKOpPet BCEro NPHACTCA NPH HHTCrPUPOBAHHN 1C-
NOALR3OBATH BPEMCHHBIC WATH NOPAAKa CYTOH, TOFda Kak CNemHaauncTy
N0 YCTeHYHOR peryasiunn npHaeTcs padboTaTb ¢ BPEMENHHIMH warami
kopoye opwoit mMupytuw. [Toka oum ofa paGoTaldT HesaBHCHMO APYT
OT ApYra, Me BO3UHKACT HHKAKHX nporupopeunii. [dam cmeumnanicra
N0 YCTHHYHOM peryasuid BpeMenHofl HHTEPBaAd NOpAAKA waca npei-
CTaBAAETCH JAOCTATOYHO OOJALIINM AJAA BHMNOAHEHHs €ro HecAea0Ba-
HHS, TOrAa KAk 'I']_:I-I!EI!D..I]DI.‘}' AN pelreHHA aAHAJOrHUHON 3afaun Hy#eH
no KpaAHel Mepe MeCHIL.

TpyanocTd MAYHHAOTCA B TOT MOMEHT, Korga (manoaor oGHapy-
AHBACT, UTO AAA HeTO MOMET OKa3aTbCH MONE3HOH mporpamMaa pac-

42

\ werbHUHON PErYARUME, B OH PEllaeT BKAOUHTL e B KauecTac
 a @ CBOW MMHTALMOHNY nporpammy. Takum olpasom,
gaeTcad CHIYAlLHHA, rie OH A0JMHEH HHTErpHpoOBaTE C MHHYT-
eMeHHEM UIAroM NPoilece, KOTOPHIl NPOAOAKAETCA B TEUEHHE
D10 3acTABARET EHEMHHYTHO (MM OKONO TOrO) BLIYHCAATH
ennOCTH B €r0 MOAGAH, B TOM 4HcAe H TeX nepeMeHHbX, KOTO-
SMEHHIOTCH OTHOCHTELIO Memdento, 4To Tpelyer nepepada-
“orpoMHEit 0GbeM 4HCAOBEIX AaHHBX. Ecan e aprop MOACIH
Oft PEryARUHK NONHTACTCS BEAIONATE MOJCKYAAPHHE cyGumo-
3 CHOID MOAC/Ab, OH CTONKHETCA C TOfl e TPYAHOCTHID. B croi
b, nepen (UTOGHINOAOTOM, KOTOPHIl 32TeM NONLTAETCH BKH.‘::E-
3BYI0 YCTBHUHYIO MOLE]b B CBOKO MPOTPaMuy pocTa Pacrenui,
yGaesMd npeacTater Ha NMOPSAOK CAoHiee. s
ppofaeMa Tak Ha3LPACMOro €HECTKONO 1.*paauem-|[5m (= :::- ]
1) DpHCYLL# BCEM HMUTAUHOHHLIM nporpammas, 00beLHHA 2
JaMEHHA BpEMCHN PEATHPOBAHHA, HA NOPALRH OTANHAIOULHEC
or apyra. Tak ofcromt jelo mno Kpainei Mepe Tu.ru:m.
fporpanMa BHIOAHAETCH Ha UHGDPOBOM KOMMLIOTEPE. AN
SHLIX BRITHCAMTCABHEX Mallud Takofl npobaeMsl Wie cyulecr-
TMOCKOJILKY B HHX Bee ONEPauui HHTECPHPOBANNS BHIOAHAIOTCH
[eCKH MapajieabHo, KaK H B PeanhHoil AKHIHN. CoBepiucHio
yTo caeaver uaberath BOIHHKHOBCHHA Takoil npobaeMbl
MIMOHHBIX NPOrpaMMaX, KOrja oHH BHINOAHAIOTCH Hi umbpc:-
iipmiax. JLAs STOCO CAELYeT orpanHyiBaTh MHCJA0 Aepapxuue-
paHell, BRAKMACMBX B OAHY HMHTAUHOWHYIO nporpammy iaH,
F K TOMY JKe, OFpaliHuHBATL MHTEPBA] BOIMOKHLIX aﬂaucuug
grepHOTD BpeMcHI peakuni B Npedenax OLHON HMHTAUHOHHO

IMbl.

I

4. Buifop maza npu unTeZpuPOSANLL & MOOEARX pocTa

OCHTCALIAR CKOPOCTL POCTE ABJAACTCH n.ElHI:?II"I HZ KAWHMCBLIX
X B8 awobofl Moaean poctd cmucmm]nucrnll{:mm:: KYJ1b-
fa ckopocth Momer gocthrate 0,25 Kr-Kr—l-oyr' AW, ﬁﬂﬂl}]il__ﬂl
\BpeMeHiiofi KOs(HUHENT POCTA  COCTABAAET OKOAO [0z =
1. Ha npakTike oKaduBaeTcs {{;Et. pasaea 2.1), uro ?peum-
DBAJ MHTErPUPOBAHMA, KOTOPHIl COCTABAAET OKOAO /4y Bpe-
gosdiduumenTa, B Aaniiom caydae | ey, HaCTO MOCTATORIO
B OnpaBiath AONYLLEHHEe, 4T0 CKOPOCTh POCTA CYULECTREHHD
@Rercs 3a sToT HHTepsaa ppesenn. CaenoBaTeLio, B TAROM
gaeT gocrarouno 150 waros, 4ToGH OXBATHTH BECh OEPHOA
it KyabTypi, papneit 150 cyrras.
SllcTBHTEALHO, MHOCHC HcCcAcgoBaTend, ONHCHBawllMe npo-
pOcTa  CeAbLCKOXO3AMCTBEHHBIX  KYJABTYP, HCNOAL3YIOT n|r:|-:»|
poBasupn cyTounbie ward. OaHako 3THM  CcXemaMm  mpHEYI
I HegoeraTok, sakapdaouMiics B TOM, HTO TARIM nyTeM
{AOBJACTEOPHTCABHO YHECTh CYTOUIEIT X014 METEOPOJOTHTCCRHY
sAdonmx dyukuni, B ocofeHHOCTH paanatii i TeMIEPATYPH.
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ST0T X04 AOCTATOMNO JAETANLHO YYHTHWBACTCA MAPN HacoBoM nHTEp.
pane ppeMedy, 4ro paer 24 > 150 = 3600 waros no speMeHn npy
uurerpuposanni. Kak OyaeT noxas’aHo HHHe, CKOPOCTL BRIMHCANTCL.
HHIX MAUIHH W CTONMOCTE MAWHHHOrO BPCMCHH TAKOBH, 4TO VKasay-
Hoe yHedo lWaros seaseTca npiemiesmum. Ho vaoeaersoput an stoq
UHTCpBan Bpesmedn duTOpHINONOra, paspadaTHBAOULEr0 OPHEHNTHPO-
BANNYIO HA NPOUECCH MOAedb, AA# Toro uTobe OOBACHHTb, XOTA O
YACTHYHO, ABJAEHHA Ha YPOBHE pacTeHus? 3IT0, OUCBHAHO, B 31awi-
TeALHOM MEPe 3dBHCHT OT BOIMOMHOCTH PacCHlTATb BOAHBIH Peiing
NOCCBOE ¢ JAHHLIM BpeMeHNBM WAaroM, Tak Kak 70T PeKHM onpe-
AenseT MHOrHe Bauee (H3IHOJOTHYECKHE NPOlUeccH pocTa, TPauc-
NMHPALHE 1 NOTJOWCHHA BOIM,

CoacpikaHne BOAW B PacTCHHAX MOMET COCTaBAATL 5 Kr-m—2
npuues paznocts B 10 % OTHOCHTCABLHOTO COQCPAMAHHH BOAR COOT-
BETCTEYET Pasiuuilid MeXAY NOJHNEM TYPropoM N YCTOHRYHBEIM 34
paganiesm. Tpawcnupauls nocesa nNpH NOAHOM COJHCUHOM OCBenLc.
HIH MoxeT aoerurats 0,5 kr-m—*.u~!| yro cooTpercTBYET CAeIyIOLLCH
npuGaneinofl oieHke BpeMeHHoro KospuuucHta npomecca ofes
poipamna: 0,5 kr-m~2/05 kr-m=2.9~' = | 4, Heno, 4To npu Takow
uiare HHTErPHPORAWHA MOMKHNO CEePLCIHO NApPYWIHTL AONYUICHHE © nNo-
CTOHHCTRE OTHOCHTCJALHOTG BOAOCONEpHaHnA 3a 10T nepuoa. Ha
APAKTHKE OKAIWBAETCH, 4TO I0Ar HHTErPHPOBaHHA Ne JOAEKEeNn npe
pHath 0,1 4, Tak Kak pocT H OTEPHTHE YCThHL PCATHPYIOT Ha pus.
MY B HCCKOALKO NPOUSHTOR OTHOCHTENLHOTO  BOAOCOAEpA AN
B takom caywac peavasTHPYIOIlee WHCAO WATos HHTErpHpoOBaHMA 10-
crurner 240 8 aeHs. JTO UHCAO OKAZWBACTCA MPHEMICMEIM - A0%
UMATAIHIONHEX NPOTPaMM, KOTOPHIC OXBATHBAIOT HECKOALKO ANel
npegHasHauCHLl AAR aHAAH3a CYTOYNOro Xola POCTORLIX Npoleccon
B TO He H]JIEMH OHO COBCPIUEHHD HCNPHEMJICMO A8 HMHTALHOHHIAX
NporpaMM, PaccUlTANHLIY H3 BOCH nepuoa BETETAILAM, ocoleHHD ecal
Gl HeNoALIYIOTCH B npakTHyeckoll paboTe.

[MoxepTroBaTs MOAEAHPOBAHHEM ARHAMUKH BAGTOCOACPHAHIA
INAYNT NOMCPTBOBATH ONMHCAHHCM Ha OOBACHHTEALNOM YPOBHE MHOD
rHX POCTOBRIX [IPOIECCOB; CAEJOBATCABHO, CTONT H3YUHTh BOIMOF-
OCTh pacyera JAHHAMUKH BAArocoepmanus  Gea  HCNONBLIOBANIIF
cANIKOM Maablx Waros miterpupopanna. Oana Takas BOIMOKHOCT!
FAKJONMACTCA B NOYACOROM BHIMHCACHHN BAATOCOJAEPKaNNA B HIEps
HHOHHOM PCRITME. C 5700 UCALID ML NPHHIMAEM B KauCeCcTBe J0IY
WeHia, YTo OTHOCHTEALHOE BJAATOCOAEPHAaHHE COXPAIlAET TO &E 3Ha-
yeRNE, 4TO M B TeueHHe npejwayutero waca. Hexoas ms storo aony-
UICHHS BLIYHCAHETCA CTENCHL OTKPHTHA  VCThHL, HHTEHCHBROCTE
TPaHCNHPAUNN BAArH JAHNCTEAMH H HHTEHCHBHOCTH NOrAOLIeHNA BOTL
gopusmi, Ecam smit pacqcTHHE CKOPOCTH OTARNMAKTCR, Blarocoacp-
Kanie KOPPeKTHPYCTCA B Pe3yALTATe HTEPAUHONNOro npouecca, nOk
obe CKOPOCTH B AOCTATOUHOM Mepe He cpaBHsOTCH. 3aTem 310 pas
HOBCCHOE BJArCCOAepHaHHe HCNOAL3YETCH 1A BRINHCACHHA BCCX o=
TaAbHWX CKOpocTefl H ONHOBPEMCHHO CAYKHT HAUAARHON  OlEHKON
AAR CAEAYIOLICrO Iara HHTErpHpoBaii. TlpuMeps Takux pacueron
Mo Ho Hafitn B noapazaenax 2.3.4 n 3.3.7.
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a. qHEM O6pA3OM MOMHO MOJENNPOBaTh M HEROTOpHC APy
neils, OAHAKO B OOLIEM H UCA0M CACAYET CACJATH BHIBOA, 4TO
qeckH HCDOIMOMKHO YWeCTh TAKHE NPOLECCH, AR pacueTa Ko-
_rpebylOTCR Goace KOpPOTKHE WiaTH HHTErpHPOBAHKA, 9eM IR
pB, PACCMOTPEHHBIX BBITUC.
/0 YTBEPAACHHE CNPABCLANBO TaKKE M A0% TAKOTo HEHTPadb-
\r0 OpolLecca, Kak accHMuamLis CO, ancteAMH. Mul a0cTaToMHO
o 3HaeM OHOXHMHID 3TOTO (pouecca, OAHAKO 14 e¢ yuera
ITALHOHNOR MOLCIH ceabLCKOXO03dficTReHNON KYALTYPH notpefo-
. Gl marH WHTErPHPOBAHHA HA NOPANOK MCHLIUE JAOMYCTHMELR
IHH, TOTOMY 4TO KOHUEHTPaUWs MpOMCHYTOUNBIX NPOAYKTOB |
RITOB-NOCPEAHNKOB MOMET odeHb OHCTPO pearnpoBath Ha H3Me-
je ycaoBufi. ITHX KOPOTHHX BPEMCIIBIX miaros yaactcs wade-
" ACai HCNOJAbIOBATL AWML CYTY0O0 ONHCATEARHBIC vkl 438
i mexay accusmanmwieii CO; n ocseulcnnocThio  Ha yposHe
rop. B TakoMm cayuae, KOHeWIO, CTAHOBHTCH O4ellh TPYANO BEAM-
& p NMITALHONHYIO MPOTPAMMY TAKHE alanTalHonnbie NPOLULCCH,
HFDHEEDI[HT npw ponafafmil CONHEHHOro CBETA Ha pPaHce 3a-
Jp QHCTBH. ST onucatenpHee (QVHKUHE 13 ypobhe JANCTLED
ONPEALNAIOTCH IMANPHICCKI, abo B CBOK OWepedL TEHepupy-
‘¢ NOMOLILI0 MMHTAUUOHNOA MoAean acCHMITALIN CO; an-
it Ha GuoxumuueckoMm ypomne. Koraa Takad Moactab ofiecmeq-
[OAYSEHHEe OCHOBHHIX NapaMeTpos AAA WMHTAUHONHOR  TIpO-
MBI, STOT NOAX0A He OTANYaeTcs OT noaxoaa K ApYrid cyGMo-
£, NPHCOCIMHACMLIM NOCALA0BATEILIO,
SACAYeT OTMETHTL elle OaHH voment. Koraa wneciejopateis CO-
ger [Iar MHTECPUPORAHHA CBOEH MOZCMH, JA8 TOTO ytobu VaAYH-
‘MoeAlpoBaHHE npoecca, oOif L0JACH oTAasaTh celiec OTHET,
| TakEM 06Da3oM Off HC CMOMKET ARTOMATHUECKH YJIVILINTE MOZe-
ANe ppeMeHHOTo X0fda ApYrilx NPOUEccon. Hanpumep, #e vaa-
h YAYHLINTG HMETAINO MPOIECCOB pocTa H /AWNaHA B MOlean
 CEALCKOXDIRNCTECHHEX KYALTYP € HacOBHM Warom no  ape-
Koria B STY MOAGAL BBedn cyOMofenh ¢ MHHYTHHMH BPEeMEeH-
UTepBaNAMI, XOPOLIO  HMHTHPYIOULYIO nopefeHne  YCTLIIL
ACHeTH cxOpoCTell POCTa M AHXaHHA B TAKOM CAyHac BHINO-
QaIe, B MOACAM BCE-TAKH COXPANACTCH NPAMan CBA3L MEHLY
jéM peseppop YTrACBOAOB M CROPOCTBI0 POCTA (noapasnea 3.3.4),
LKAk B geficTBUTeABHOCTH STO DROCPeJOBaHHAR CBAIb, AAA yCTa-
f Koropoit TpeGyetes Hexotopoe mpems. Bnoane OHEBHIHO,
NeHs TOMHOCTH, ¢ KOTOPOfl MDAEAHPYeTCA npouecc, He Boapacs
Korja mar HHTerpHPORAINNA 1eAaloT MeHblue OANON HETBEPTH
CTBYICHICro npeMenHoro KosdduuuenTa.




OcHOBHBIE METOAbI JAHHAMHYECKOro
MOJE/IHPOBaHHA

2.1. Beenenne B AHHAMHMECKOE MOACAHDPOBAHHE

T. lL#. @eppapn

2 1.]1. Baedenue

B npeamayuieii raase OHAO AaHo onpesedeHHe NOHATHA, cBA3al-
HEX ¢ HCOOAB30OBAHECM METOAA NEPCMCHHLIX COCTOAHHHA Ad8 MOAC-
AHpoBanHs OHOAOTHUECKHX chcteM., B 3ToM M ABYX MOCAeAYKLWKNX
pazpenax (pasaean 2.2 u 2.3) pacemarpHBaeTcs cnocol MOCTPOENH:
MOLeAell B COOTRETCTBHN ¢ Aalipy seroloM. B macrosuesm pasjcac
ocoloe BHUMAHHC VACACHO CHCTEMHON AHHAMHKE CAMOro NpoCTOro
GAoKa cHeTeMp. ITOT 00K COCTOHT H3 PALA HIEMEHTOB H MOMET
coAepkaTh KOHTYP ofGpaTHol ceasn. HMmes Heckoabko Takux Oao0kKow,
MOAHO OnNHCaTh OoJiee CAOMHBIE CHCTCME ¢ 3aMEHYTOR CTPYKTYpOi,
¢ MOMOILLIO KOTOPHX, B CBOW 0Y4epelb, MOMHO AHAJHIAPOBATL fnone-
Aenne cHetem eite Goapmel crenedu caomuocTn. Jas toro uarodm
NPHMEHATEL CHCTEMHYO AHHAMHUKY NpH MOASARPOBAHHH OHOJOIHHC
CKHX o0LekToB, HEé TPeOYOTCH CeUHaALHLE 3IHAIHA METOL0B peluc-
i avdibepenunansinx ypapHenufi. BHUHCAAA napaMeTps cocrod
HHH, MI CPaBHHTEILHO MACTO OTPalNMHBacMcH OAHHMA JAHWL STEMCN-
TAPHBIMI MATEMATHYCCKHMH ASNCTBHAMH: CAQHMCHHEM, BHUYHTARICM,
YMUOMCHHEM H JeNeHHeM.

B noapasacae 2.1.2 6yaer nokasaxo, kakum obGpasom HHopuMi-
UHI0 O CHCTEME, T.€. Aaiible O B34HMOCBA3AX (pakTOpOS, Oonpeacasio-
X CKOPOCTH MPOLECCOR, MOMHO NPCACTABATL B BHAC CcBA3ed Cil-
cTeMbl, PYKOBOACTBYSCh ONpelcAenHuME npasuiamu. Takme ana-
TPEMMH+ EGHEHHO, HE HBETHIOTCH ETP{}I'[I obA3aTCALHBIME, OAHAKO C HX
NOMOWLID MOMKHO AVHIIE MOHATH CTPYKTYPY Baaumocpszefi 1 Bbl
ABHTH Hauboaee cymecteeHnue gaxktopu. Huea st anarpammbl
Jerde MOCTPONTL Kak ypasHenna aas chopocrelt  (andupepenunans-
HBC VpaBHeHHs, NOIBOJIANIUIHC BHYHCIATH CKOPOCTH), TaK H ypas-
HEHHH COCTOANMA (HHTCrpanbuBle YPapHEHHd, NO3IROAFOUIHE paccHll-
THBATL NepeMeHHne coctoanna) (cm. nogpazacam 2.1.3 u 2.1.4).
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n‘!l"]'lsl:l MOMHO AHAANTHYECKH BhINOTHHATE 1-IHTEI'PII|]DEEHH.E
¢ cHCTEM, 3jeCh 1ac HHTCPECYHT YHCASHNEC DEellicins (non-
.1.5). TakHe peieHHs OCHOBHIBAKTCH 1A MOBTOPAIOUINXCA
" jaMeHennii 3a pAA NOCAEAOBATCALHMX HeGOALWHX 10aros
gern. Byaer MOKasaHo, 4TO HCNOAK3OBATH aHAIHTHYECKOE Pe-
AAs smonesacil cHCTeM poOCTa pacTenuil NpakTHUYeCKH HEBOI-
pame AJAA OTHOCHTELHO NPOCTHX CHCTEM. Nuddepenunaih-
\BHCHNC ABAACTCH BAMKHLIM 3JCMEHTOM B ONHCAHNH SBACHHSA
pit cenan (noapasnen 2.1.6). Bonpocsl 0 BpeMEHHBIX Koa(-
Tax cHCTEM HAH MPOIECCOB PACCMATPABAKITCA B MOAPA3ACAE
yrin Ko3(DGHUITEHTE MOKINO HCNOALIOBATL JAR XAPARTEPHCTHRH
at 1 amenepenn (noapasien 2.1.8), Korophie BXOAAT BO MHO-

| |

arpaMMbl cBR3ell He OTHOCHTCA K offizaTeaLHLM FICMeHTaM
(pOBalHA, OAHAKO HCKOTOPME HX cBoilcTBa NO3BOJHIOT C NOAL-
JHMEHATD TAKOH NOAXOA A48 NOCTPOEHHS W peainsallii a0CTa-
aGerpaktiix Moaesdel. Ha navaapnom stane Hecaei0BaHHA
ik AHarpaMu cBA3ell ofolmanTed caMble BAMHLEC SJAEMERTH
PUMOCTH, 4TO NOMOTAeT NOAYUATh CaMYio obGULYI0 KapTHHY AB-
“Takan cxema, ocoGeHHO NPH PelleHHH CAOKHLX 33144, ynpo-
ppeacaeHne ypasHenni aas ckopocteit w cocrosunii. Hapaay
| oHA noMoraer APYCHM NOHATH Kak cojepianie, Tak # Xapak-
gkl Mogean. Hakouweu, Gaarofgaps AHarpaMsc cafAsen yayu-
Hapie BOCAPHHTHE MOAEAH H OTYETAHBCE BHIPHCOBLIBAHTCH
MIHGHBIC BapHaHTH CTPYKTYPH CHCTEMBI, 3 TaKiKe 3HAYHMOCTL
L eTpyKTYp (cBASeil) A15 NOBEJACHHI CHCTEMU.

[pisepom npoctofi AMarpaMmbl cBAsell MOMKCT CAYAHTE PHC. 2
fageac 1.2. B ocHoBy AHarpaMMbl noJodeH pii ofioanayenuil,
HHMX Ha puc. 9.

A3 MeAAYy 3JCMEHTAMH AMArpaMMul BHpPAMCHH TOALKO KOJH-
HHo. MnentHHKAMHA CBA3EA OCYIICCTBAAETCA NpH nocTpoScHHNA
fi ans ckopocteft W coctosuud, uto Oyaer PaccMOTPEHO
ontem noapasaene. Huorga s Xofe necacaoBaHnA OKasuBa-
0 (hakTop, KOTOPHIl cunTajCH KOHCTAHTOI, B KOHEYHOM cHeTe
A nepesennofi (cM. nmojapasaed 1.4.3). B Takom caydae ero
ITCH 3AMEHHTH HeM-TO ApYyruM — ObiTh  MOMKeET, TaGanued,
raTenbHEM YPaBHCHHEM HAH CBA3ILIO C HHTCTPaJioM. Hnoraa
fo3HaueHns MOJACHKHTEABHON AW  OTPHUATEABNON obpatnoi
OHTYP NMOMEAnT SHAKOM + HWAH —.

Soe BiMaHie caeayer oGpatate ma notokn. Ilotoku meme-
1 SHeprHd 0603HAYaNT CNAOUTHLIMIE cTpeaxkami, a MOTORH
BopManun — nynkTHpHLIMA crpeakami.  [lepemenHue  COCTORHUA
MHHAIOTCA COJAOWIHBIMH  JHHHAMIL OOB4HO HH(pOPMATHA TOALKD
pedaerca, wo He ofpabaTHBaeTCA] MNOITOMY unchopManua aapecy-
fly NPAMO HAN KOCBEHHO, JIHIIL PellAloNinM dyHKUAAM H -
A4 — nepemennum cocroanns. Henoansosanne undopManmn  He

g



BAHACT Ha caMm Acrounuk nHdopmauunn. lMotok undopMauuy Momer
JaNEPHHBATLCH M, KaK Takopoil, GHITH YACTLID CAMOro Npouecca.

MMapasennan ¢oc TORNUD LM UHTEZDAN MOTOKS

Morok U HARPRENEHUS DBJCTEUA, 8 DAIFALTATE KOTODOIO LT~
MEHWRETCA BENUNLUNE URL RE0EMBHHER COCTORHLUA (@ chyvas
HECHOAS KLY CYBCTENUUE donyokanTcs molisie TURLL, KPOMe
R TUo

Hanpagnekue deuMeHUR UHEODMIGUL

Jrdi BENTURSR, OIHENSOLILD, NTO @ ITOM MECTe REINURMBM TCR
PELLESHLE, AL N0 Fansewsr vidiopmayuy YKaIsIga0T, or
{ 5A L DA TGO0S 385 LCUT ST DEWENLE

Merounus (dowopl) U oeTor [sxyenrop) evBcraNuyud vepes
20IHUYs) cucTEMS! [Cusans Yyacro onycxaerca)

M ONERIN £8 L NODaMETD

BERoASlareAuNaR Wl NPDMENYTOYHAR NENSMEHHER A no-
TOKO8 BSWBCTE LMy uHopMayuy

cELETR

Puc. 9. OcHonime SIeMOHTE CXeMU coudefl.

AGGpeanaTyY NasRdEEl nopeseRpky GELI0 JaHHCHMBRTCE BHYTOL STEX SAEMEITON HTh Ao
€ BHMIL ¥UPRRIMOLNe HePpeueniide YACTO NOANEPKHNAIGTCR HAN HOMEULAOTCR I KPR CROTLA
APOMERYTOTHNE Mepeueiiue oboIpassioTen SEpysIOCT ML

2.1.3. Crkopocte u unrezpan

CropocTs, ¢ KOTOpPOl H3MEHACTCA HHCACHHOE 3HaveHHe nepemcil-
Hoil COCTORHHA, HMEET Pa3MCPHOCTB: BEANYHHA Ha ppema. B sasucu-
MOCTH OT NPHPOALI MepeMeHHON COCTOAHHA, ee 3HA4enHe MOmeT
OTHOCHTHEH K Pa3HLiM BeJHYHHAM — Macce, AANHEe, HHCAY H Jame
ckopoctii. CaMa cKopocTh Mo#er OHTL NOCTOAHHOR B TEYEHHE HEKO-
TOpPOro MEpHOAa; OHa TAKKE MOMET HIMeHATLCR Oe3 kakoit-1nbo oue-
BHANON 3aKOHOMEpPHOCTH (cayuafiHo) WAW B COOTBETCTBHN ¢ onpeic
ACHHWMMH npapiaaMmi.  3TH Tak HasbBaeMble NpaBujia  peleHits
AOAMHE 3aTeMm npeolpasoBHBATECA B AHQQepeHUNANBHEC YPARHE
A, OTMeTHM TOABKO, 4TO MOA pelieHdAMH 31ech MOAPA3yMEBRATCH
e Te pellleHHd, KOTOPHC NPHHUMAET uenosek: AH(depenumnannuioc
vpasHenne, ONHCHBAOUee XHMITMECKYIO Peakiinig, Takke MOmer pac
cMATPHBATBECH Kak npanuao pemenns. Takoe pelenue ne ofiRdi-
TeALHO NPHUHMAET TOJALKO NOAOAHTENLHYI0 (€aa®) HAHM OTPHUATEIL:
Ky (eneT») GopMy — oHO MOMKET HMeTh Mwboe InaueHHe,
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p NOJE3HO MPOHAAICTPHPOBATL H3 NPOCTHIX NMpHMEpax pe-
KOTOpHlE KACAOTCA XapakTepa o dyuruni anddepeHunanb-
en YDABHEHHA N NPOUEcca HHTErpHPOBAHHA, CBA3AHHONO € STHM
S amonieM. B sTOM caydae MH HMEeM €10 [0 CYLICCTBY C TeMH
MHIHNAME, KOTOpLE JexaT B oCHOBe G0Jee CAOKHEX ABJdeHHi.
refimmil  mpuMep — pewenite  anddepenuiaisHoro  ypapHCHHS,
BAIDNIETO CKOPOCTh HJIH  TeMn  H3MEHEHHA  MECTONO0MEHHA
joprroro cpedctea. Ecam npeactasuth STy CKOpOCTE rpadi-
B BHIE 3aBHCHMOCTH OT Bpemenu (4), To rpague CKOPOCTH
=1} npuser Qopmy OpAMoil ANHEH, NapaLAeABHON OCH BpC-

=]

T AT - | x
. x I' s _‘..-l" | I L
 CRopocTs (CRACWRAR JNNIH) b g i g
NI0e PACCTOAHKE (NYRKTHPHAR 'E; — 1
A) Kak QYHKLIH BpeMen. % - ##JF' 1
orpandettan  opamod, olosma. P [
] &, ADyME OpUMBEME L8 MO Pt ]
ﬁ-ﬂ B B OShio spoMeitn, papin pac- "-ﬁ' ———— "F
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g (puc. 10). Kakofl Oyaer pesyasTat nocde BOIACHCTBHA STOI
STH B TeueHne onpedenenHoro nepuoga? Huaue rosops, wemy
npofinensoe paccrosune? Hecnomno oreetuts Ha 3710T BONpOC.
OCTh YMHOMAeTCH Ha MPOACAKHTEALHOCTL BpeMenn HWJAH HCTCR-
flepHoa, B pe3yabTaTe 4ero noayyaem npofiacHHoe paccrosHue.
B nponnTerpuposann anddepenunanvioe ypastenue ds/di =
le s — paccTosnne, KM; {— BPeMA, 4; ¢ — KONCTaHTa, KM-u—\
saoanan ds/dt ofozHauaer CcKopocTh B TeueHue OecKOHeYHO
0 uHTepsana spemenn df; apyroit cnocod zanuci  NpOH3BOI-

HYECKHt MHTErpHPOBAHME CBOAWTCH K BHYHCACHHIO NJ0MALH
, OFpaHHMEeHHON OCLI0 BpeMeHH, npaMoil, napasjensnoii 1o
BYMA NPAMEIMIE, HapafeJbHEME BCPTHKAIBHON KOOpAHHATE
BTCTBYIOLLHMA ABYM TOYKAM Ha OCH BpeMeHH, KOTOpHe orpa-
)T paccMaTpHBacMuil oTpesok spemeni. Pesyastat ueterpu-
39HNA (5) npefcrapied Kak QyHKUuS speMedi, o003HaYeHHAR Ha
s 10" nynkTnproit annuefi, KOTOpas BHXOANT 03 Hayala KOOPAH-
! 4; Meer Hakaon c. Ha stom rpaduke HakaoH npamoil JuHun wan
> YIla Hakaona KacaTenwloll K KpHBOf npeactasjfer  cKo-
I TeMim B PACCMATPHBAEMBT MOMEHT BpeMeHI.

DaxeHerue |
DIYCCKas 3aBHCHMOCTE PACCTOAHHA (B MeTpax) no ocH y oT
(B cekyuaax) mo ocl X HMECT BHL NPAMOA JAHHIH,

1o npencrasaser coboil naknon sToil npamoi?

Kakosn ero eauuiis HaMepenna?

1T0 MOMHO cKa3aTh o0 3TOM, eCaH

npaxas napafideinbra

Faxas N 08 49



Kak npasmao, npasan uwacts  auddepenunanshoro  ypasuenns
iMeeT Gonee CAOKHLIT BHA, YeM B TOABKO 4TO PACCMOTPEHHOM TpH-
smepe. Matematukn o0GBYHO CTAPAIOTCH AHAJNHTHYCCKH HHTErPHPOBATE
Takne andipepennHanbibe ypasHenus, BEOAA B MOAGAL ONpeASacH-
HEE rPaHiuHBe YenoBHA HAK npegenst. [lo cpasHeHino ¢ uHcaeHHbIM
PEMICHHEM TaKoe AHAJNTHYECKOE WA MaTeMaTHUECKOe pelleHHe
HACTO MOIBOIAET JAYHINE NOHATL NOBEACHHC CHCTCeMM (Hanpusmep, npu
BLISHCACHIN NAoWaneil), oaHako ero TPYAHCE NPHMEHATh B PeatbHBIX
cutyaunax. Kpome toro, neobxoaumbie rpaminuibe YCJAOBHA MOTYT
OLTh HENPHEMAEMBIMYE C TOMKH 3PeHis LEAN MOAeTNPOBAHNS. ;
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OO6WgHO HAYNHAT ¢ npocTHX  andibepeninaIsHpx YPaBHEHHN.
Oanako ¢ pocToM 3Halnil NPOABAKETCH TCHACHIUAA K COCTABACHHIO
Goaee caomuEx AnddepeHunaJLHEX ypaBHeHNT, KOTOpHE Yike He
YAAETCH HHTEPHPOBATL aHaanTHYecknm nyrtem. Kaszanoce Om, Kakyio
HPAKTHYCCKYI0 UEHHOCTh MOMET HMETh YpapHenHe, KOTOpOe Heabas
peumnTe? TeMm HC MeHee YHCACHHOE PelleHHe TAKHX YPARHEHHH wacTo
HE TpeacTaBaseT 6oALoro Tpyaa (cM. nogpasgen 2.1.5).

[TposemoncTpupyem BOIMORHOCTH 06OHX METOAOB ¢ MOMOLILID He-
CKOILKHX npusmepoB. B ynpamueunn 2 paceMartpHsaercs  3ajava,
CEH3AHHAA C 3anoJHeHHem pesepsyapa pofoil. [lasa peryanposanns
CKOPOCTH HANOAHCHHA KOHCTPYKTOD NPEAYCMOTPEA BEHTHAb, BEII0-
HECMB 9ACOBMM MeXaHH3MOM. MoXiuo npeanonoHuTs, 4T0 CKOPOCTh
KaK (DYHKOHA Bpemenn npeacrapnena andupepenuuanbieM  ypaBHe-
wues dw/dt = — (1,2/30) t 4 1,2 no momenta spemenn f =30, rae
W — KOJANMECTRO BOAL, A3 {— Bpema, ¢; dw/di —cropocTh, ¢ KOTO-
POH BOAa 3aMOAHACT DPE3CPBYAp, NPHYEM 3T3 CKOPOCTL PaBHa HyJID
nocae = 30.

Huterpupya sto anddepenunansioe ypapHeHne aHATHTHHEECKIIM
MYyTEM, NOJYYAEM KOJHMECTBO BOAW W@ B peiepevape Kak WHEIHD
BpeMenn: w= —1,2/60-£2 4+ 1,.2¢{. C noMombI0 3ITOrO YpPaBHEHHA
.fIEFH.E pm.;r:'lilggrh MPHTOK BOAM AJA KamAOro MOMEHTa BpPeMeHnl oT

=0 go = 30.

Ynpaxuenue 2

Henoassys npusenennoe swie anddiepenunaisioe  ypasHenne,
OTAOMKHTE HA OCH § CKOPOCTL BOAM, 3anoanswiuell pezepsyap
(s1-c='), a Ha ocw x Bpema (c). Pe3ayanTar — npaman, BHXOAAUIAA
H3 TOWKH ¢ KoopanHataMmH dw/fdf = 1,2 n-c-'. Yepes 30 ¢ cropoers
CTAHOBHTCA pasHON HY.0.

8. Kakoe KOAHYECTBO BOAW HAKONHJOCH B pesepeyape 3a 30 e,
ecan npn f = 0 pezeppyap GuA nyet?

6. PaccuntafiTe KoAMYECTBO BOAW B pPesepByape Kak QVHKUHIO
BpeMenn 3a nepuojg ot £ =0 po { = 30.

p. [lposepere peavasraru BHIYHCACHHNA, OCHOBAHHHIX Ha andppe-
PEHUHAALHOM YPaBHEHHH, HCNOJLIYA NaHHLIA HATErpaJ.

al

Mp noaqepkuBacM, 9TO CKOPOCTL NOTOKA BOAE B HAueMm npusMepe
He 3@BHCHT OT KOAHYECTBAa BOALL, KOTOPOE yAe HAXOAHTCHA B pelep-
pyape. Oanako ckopocTd B oOUIeM 3ABHCAT OT COCTOAHMS CHCTEM
(noapazaen 1.1.3). Hanpumep, skojor Momer cuuTaTh HCXOAA H3 3a-
KOHOB OHOJOTRE, YT SHEAEHHOCTL AMHBOTHHX B A3HHOM PBEI'EIHE Qi Ee=
roAHO BO3pAacTaer Ha onpeaenenuwil npouent. Toraa Temn 3TOTO
NPpHPOCTa, BHPE?HEHHH'I'L B }."l]E'J’II!'IEEIIIII YHEAEHHOCTH MMHBOTHRY, 33
rof Oyier OnpefeiasTsed VKE JOCTHrHYTHM NOroJosbeM o, che-
nOBATEALHO, He OVAeT NOCTOAHHBIM @B CAeaylouie rojibl. s
STOrC CAYYAA COpaBeAIHBO CASLY OILEE Andphepentunaibioe ypaBHeHRHE:
dyfdt = cy, TAe y—HuNCJAD IKHBOTHHX B ONpeieedHBId  MOMEHT;
¢ — OTHOCHTEALHAR CKOPOCThL NPHPOCTA 3a rod. JTa CKOPOCTh ABAHETCH
VHENMER HHCACHHOCTH JKHBOTHHX Y, Ha rpaguke oHa HMEeT BHA
npAMoil, pHXoASMEl W3 Hawana koopanuar. Muterpuposanue 3Toro
AR depeHuualbHOre Ypasienns MoxeT OLITL BRIGJAHEHO aHAJHTH-
YeCKH N MO3BOJASET MNOAYYHThL XOPOLO H3BECTHYH SKCAOHCHIHAJIBHY IO
KPHBYID pocTa, yi=Hee™, rae [—BpeMa B BEOpAHHBX EAHHNILAN;
¢ — OCHOBANHE HATYpaJbHux Jorapudmtos. Humune nnaexcw npH y
ofio3HayaoT BpPeMA; CAefOBATENLHO, U Yo NPEACTABIHKT coboil
JHAUEHIA BOAHYHHL AJA BpeMenH ! W OAf HAYaga pacueTd COOTBET-
CTBEHHO.

Ynpaxcuenue 3

Moctpoiite rpaduk ¢ sKenodenuHanLiof Kpueoil. OTHOCHTEALHAR
ckopocth npupocta cocrasaser 0,03 sa nepwoa 50 aer, nepsona-
yadbHas uncaennoctTh craga 10% wusornux. Ock y 0a oanom rpaduke
npeacTaBbTe B JHHEHOM, a Ha APYToM — i JOrapH{pMEYCCKOM {In)
macuraie.

2.1.5. JucaeHnoe UHTEZPUPOBAHUIE

Jdo cux nop Mbl HCCAELOBAAN BAHAWHE YPaBHEHHH, ONPEACAHIo-
Wern CKOPOCTh, Ha MCPEMEHHYI0 COCTORNNH, AHANHTHYECKH HHTCTPH-
pya 310 ypasiende. “ucaennoe 3nauenue nepeMerHoll  COCTORHHA
MOMHO NPCACTABHTE Kak (PYHKIHIO BPEMEHH, eCAl BRNOAHATL 3TO WH-
rerpiUpoBanie 148 paluux MoMmenTos ppesenn. Taknm ofipasoM, Mu
MOMKEM PACCUHTATL ©C NOBCAEHHE, @ TakKe PaccuiTaTh AHHAMURY
JHAGCHIT NepeMenHoll COCTORHHA, BEIMHCAAN e U3MEHCHHA B TeueHne
piaa NocAcAOBaTeALHEX KOPOTEHX neprogon.  Moxuo NonycTHTh,
YTO CKOPOCTH OCTAETCA NOCTOAHHOH Ha NPOTAXEHHH TAKOTO KOpOT-
KOTO NepHoaa BpeMedd. 3a@HECHPYeM HCKOTOPOE HAYAALHOE COCTON-
Hite vy, Menoawsys ynoMsuyToc YPaBHCHHE CKOPOCTH, MOMKHO Paccyil-
raTh a0COAIOTHYIO CKOPOCTL B TeveHHe CASAYIUEro HHTepBajia Bpe-
MEHH BN wara no epesenn Af n nocaeaylollee HIMEHEHHe COCTOH-
HHA 33 3TOT HUTepsan speMenn. Homoe coctofHne 3aTem ONpeRedset
HOBOR 3HAYCHHE CKOPOCTH, KOTOPDE ACHCTBYET B TeHeHHe CAeAYIOULero
HHTepsana Af B T. 4.
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Cheaywomuii npumep obbackAeT 31y npoueaypy. ITpeanoaosnm,
UTO CKOPOCThL, ¢ KOTOPON BOAA @ BTEKAET B pe3epByap 4cpes peryai-
pyeMufl BeHTHAL, onpeaensercs no ypasuenmwo dwfdi =1/, (16—
w). TpeaAnoNoAAM TakKe, 4T0 B MOMeHT speMedn =0 soau B pe-
sepeyape Her; orcioaa @y =0. CxopocTs, ¢ KOTOpOl BOAA MOCTYyNaer
B 3TOT MOMEHT B pescpeyap, pasHa '/y (16 —0) =4 a-.¢-'. Eean
MBI NpHMEM AJHHY HHTepBaja Bpemenn Af passoft 2 ¢, Toraa 3a ase
CCKYHAL B pesepsyap mOCTYOHT 8 A BOAR H @ NphMeT sHauenne 8 A
B Teuenne CACAVIOUCro MHTepBana BpeMeHy 2 ¢ CKOPOCTL COCTaBHT
'y (16 —8) =2 a.c-'. Caegosatennho, B Te4eHHEe 3TOTO lWara no
BPEMEHH B pe3epeyap noctynut 4 a4 soas 0 odllee KOJHYECTBO BOIH
B pesepeyape Gyaer 8- 4 = 12. Buuncaenus npojonxaloTca cae-
ayiouns obpasoM:

PassicTh MEHIY MOK-
Mocrynsanine noas | KodimecTss noas | ciMixuims (16°3) o | CRopocTs mocTys
e, € 38 wWTepnas, A B pelepnyape, 3 | MOCTyMABAIE KOAM- | ACHEN D03, 3-C7
HErTmoe TN, A
0 0 16 4
2 8 8 8 2
4
b
A
10
12

¥npaxcuenue 4

3apepmnTe pacueTs u nocTpoilte rpadHYNECcKYI0 3ABHCHMOCTL KO-
JAHYCCTES BOAGI B Pe3cpBYape 0T BPEMEHIL

a. HUro s sameyaere?

6. Koraa crkopocTh BTeXaiomledl BOAL CTANOBHTCA paBHOll Byao?

B, Urto npomszofiger, ecan smecto 4 b apoGs /4 nogcrasnrte 87

r. [lpegaosxure Hazsanne aaA s7ofi ApoOn H HARAHTC ¢¢ pasMep-
HOCTE,

EHI'IDJIHHH-::I-T}' CXEMY, BH OCVILECTRARETE MHCJACHHOC HHTErpHpO-
BaHHe., 3AeCh TAKMe MOMKeT OHThH HCNONLIOBAHO AHAAHTHYECKO: HH-
rerpiponatne. Muterpupya andipepennnansioe ypasnenne dw/dl =
= Y, (16 — w), monyuaem wy= 16— (16—0) e%. Ha pnc. Il
NoKasad rpaduK 3aBHcHMOCTH NepeMeHHON COCTORHNA @ OT BPeMeHn.

Y RpadHeRue o

MpeacrasbTe B rpadHYecKoM BHAC, Kak na puc. 11, pesyawTaTth
BHYHCASHHA OA8 ynpamuenus 4.

4. JapbllleHs HAH 3aHAMCHB Pe3ayibTarthl 3TOTO pacieTa Koanye-
CTEA ROALI B pe3epeyape no CpaBHCHNID © Pe3yabTaTasil aHaJJHTHYEC-
CKOro WHTErpuponaHHs?

52

6. Kak Bul 0GBACHNTE STY Pasuiily M Kakum o6pasom ee MOKHO
ymenpiunTe? Taxke eM noapasaen 1.1.3.
@ [Nosropute BuNHCAEHHA, HayHHAS C f np Al =1 c.

B pacuerax, onHcaHHLIX Bhillle, MHCAEHHOC HHTCrpHpOBanHe Bbl-
NOJHAETCR B OCHOBHOM TakHuM e obpasoM, yto » Ha IBM. Heeace-
‘popatens npeobpaayer AuddepeHunalbHEe YPaBHeHHA B KOHEYHO-
pas3foCcTHLHIE YPaBHEHHA WAW B Vpasilelid AAA CKOPOCTCH ¢ npapa-
ol
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. 11, FapmcHmMocts  KOJSHYCCTO0
nOAM & 0T npeMenn .

KonuvecmBo foder
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| upesiemn, cuono 20T FEME

wennamn Ay/Af; ¢ noMollbIo STHX KOHEUHO-PA3HOCTHEX YPaBHeHRA
BHUHC/IAITCA HOBBIC COCTOHHMA WAH BeJdHUIHL,

. YpaBHenus cOCTOAHNA ONHCHBAIOT, Kak npeolGpasylorcs HIMene-
HHA 0 dopmupyerca nurerpan. Hx ocnopnas dopma Beerfa Takosa
(cM. nogpasaen 1.1.3):

COCTORHNAE; ;. 4y == COCTOAHNE; -+ Al - CKOPOCTH,.

JT0r pacyer MHOrOKPATHO [MOBTOPACTCA B Pe3yibTate NpPHCBOSHNA
jagennio 4+ Af sunadenns { nocae pHterpuposanus. Havaaukwe
SHAYEHHA NepeMeHHEIX COCTORHNA, a He NMepeMeHHHX CKOpPocTH, onpe-
:"_I;I MoJaoHeRne A HaYyane HﬂﬂE.’lElpﬂB-‘lHilH- Merton  gHCACHHOTO
HHTerpupoeanna Jiaepa (MeTo] NPAMOVIONLHHKOB, cM. paszgen 2.3)
ACTCA CaMbiM NIPOCTHIM M MaTeMaTHHeckH paboTaer Tak, Kak
ech onucano. CyulectsyioT u Goaee coBeplICHHBIC MCTOAB  HHTE-
TPHPOBANNA, KOTOPHWE B 3HAYNTEALHON Mepe KoMmmeHcHpylor omnlgi,
HpHCyLIHe JAHHOMY METOAY HHCJACHHOrO HHTErpHpoBanus (oM. ynpa-
dHeHne 5, passeas 2.2 n 2.3). Henoap3oBatie #3HKOB MONCTHPORA-
HHA noMoraeT NPeACTABHTL YPaBHENHA AAA CROPOCTEfl M COCTORHMI]
B TakoMm BHAe, KOTOPHi noseoaser oGpafatesars ux Ha IBM. Tlpw
POpMUpOBARKN KONEYHON NPOrpaMMLl, KOTOPYIO HCNOJBLIVET MAMNNa,
O0EYHO MOXHO ONYCTHTE HHACKCH BPEMEHi.

[Tlepemennsie cOCTORHHA KOPPEKTHPYIOTCA NOCAE Kamioro mara
MO BpeMeny: ol MOJAYYAIOT HOBBE 3HAYEHHA, K HUM npubapafwnT co-
OTBETCTBYOIMIHG CKOPOCTH H3MEeHeHHs, YMHOMeHHBIE Ha LAHNY lnara
) ppeMenit. Hucnennoe uurerpnposanne tpebfyver, utoln B Teuenue
OOHOre wara 1o BpeMeHH H3MCHEHHS B NEPEMENHBX COCTOAHNA B HO
BCEX OCTANbHBX 31eMeHTaX cHcTeMmul Oman Heloastummi. Ecan neqo
O0CTOHT HHAYE, TO NPONOMMHTEILHOCTE Wara WHTErpHPOBAHHS NpH-
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InaeTcA cANWKOM Goabwofl # ee caegyer yMmedbinTh. Ouesuano, 4to
TaKasi KOPPCKTHPOBKA HE BJAMAET HA CKOPOCTH H3IMEHEHHA: OHH MOryT
OBTL AOCTATOMHO BHICOKHMH; HO TOUAa COOTBETCTEYVIOUIMA WAr no
BpeMedH AoA#eHn ObTH OMeHb KOPOTKHM.

TouHoe YHCAEGHHOC HHTCrPHPOBAHHC TPeOVET BHMHC/JASHUH BCEX
CKOpOCTell H3MCHeHHS A0 HAYaAa HWHTErpHpPOBauHA. 3TV 3ajauy Mo-
YT B3fATL Ha cebf paccMaTpHBAEMBIC 3ACCH HA3BKH MOACAHPOBAHHA
{ca. noapaaaen 2.2.4), nosToMy B 3TOM OTHOWEHHH HCCAEAOBATEND
MomeT ObTBE cnokoed. Koraia Henoab3ayoTcds APYrHe MAalIHHHBE
ASEIKH, NMPOrpaMMHCT A0A#eH no3aloTHTLCA © TOM, 4YTolb 3TO VCao-
pile ORAO BHEITOAHEHO.

YpaBHeHns AA% CHOPOCTC M COCTOAHHN MOKHO AeT3NH3HPOBATEH
pasanaHeMi cnocofami. B ypapHeHHA COCTOAHIH MOMHO BRAKYHTH
CKOPOCTH PAsANqHBIX NapaijeabHEX Npoueccos. YpapHeHHe AAA CKO-
POCTH MOMeT COAepHATL BCC KOMOHHAUNH nepeMeHidx cOCTOAHUA H
KOHCTAHT, KOTOpule HeoOXxoanmel B 3agade. Kpome Toro, conepaa-
HHE 3a1adil MOMeT noTpefoBaTh YBEAHYEHHH 4HCA3 ypaBHeHH CKo-
pocTit 0 cocToAHinA. CocTapARs ypapHenHs, cAeAVeT VUHTHIBATH CJe-
aAywoliee MoMmentel. Mutepsaa speMenn Al npucyTCTBYET TOJLKO
B ypaenennax cocroasn®. CropocTs npaMO He 34BHCHT OT Apyrof
ckopoctn  (cM. paajgea l.1), a nockodsKy B JAeHCTBHTEILHOCTH
CKOPOCTL MOMET ONPeaeAAThed TOJAbKO KOCBEHHO 9epe3  H3IMEHCHHA
NepeMeHibx COCTOHHNA, yPaBHEHHA CKOPOCTH COAEPMAT TONLKO CO-
CTORHHH, APYrHE NepeMeHHbe H KOHCTaHTH. CocTosHHs HIMCHHAIOTCA
TOALKO cKROpocTsMil. EZminus #amepenis sieMenta B VPapHeHN

caMmi no cebe He ONpeaAeTAoT, ABAACTCA JH 3TOT SJACMCHT NepeMet-
HOf CROPOCTH HAH HeT.

2.1.6. Obparnme caasu

HC{.‘IIE,.‘.'LDEE:EII!E EEPHQMEKEEIIIEMDB it ﬂp}'[‘]-l,"{ }'FIIJ'HEIJIHI-DIJ.I_I{I CHETEM
NOKasado, 4T0 AJA [0BEICHHA CHCTEMBl CC CTPYKTYPa MOMET HMETh
ropasgo GoAblIee 3IHAYEHHE, YeM  OTAcibHule  siacMmcHT.  Bamuof
CTPYETYPOIl CHCTEMB ABAAETCH 3aMKHYTHI HOHTYpP HAM cxema obpar-
HOI CBH3H, B KOTOPON COCTOAHHE sAeMeHTa HAH nepeMendoil onpene-
AAET CHAY BO3AEHCTBHA HAH NOTOKA, KOTOPHWC B CBOK O4CPCAL H3MEe-
HAIOT 3T0 COCTONHNE, IJTOT MpoUece NPOTEKaeT B KOHTYpPe ¢ Henpe-
peBHO AeficTRYOWE cpasel. CyulecTayer asa THOA ofGpaTnofl cBASMN.

B cuereme ¢ noaoxurensHolt obpartHOll cBA3LI0 AclcTBHE YCHJM-
BAET COCTOANNE H HaobopoT, B peayaLTaTe Yero asiicrone HenpepusHo
YCHOHBAETCA [0 TEX Nop, NOKA He BCTPCTHTCA OrpanH4YeHHEe B CH-
creme. [lpameposM Takofl CBASH MOMET CAYHHTL 3KCNOHEHUHAALHLIR
POCT COPMACHO K=", B OCHOBE KOTOpOro Jexnt audipepenin-
anLHOE YpasHeHHe CKopocTH pocta dy/dt = cy. 3ta MofeabL ONMHCH-
BAET, HANPUMED, POCT KANHTAAS ONPH HOCTOAHHOM NpoUcHTe NPHOLIIK
3@ TO]l HAW POCT O3CPHBIX BOAOPOCACH NPH MOCTOANHON OTHOCHTC/L-
HOMl WAN MCTHHHOA cRopocTh pocta (dy/dl)/y. AGcomoTHuil npHpocT
34 eAHHHUY BPeMenH onpegensercss OOCTHTHYTOH K AaHHOMY MO-
MEHTY BeJAHUHHON, MO3TOMY KOAHYECTBEHHO NOKasaTelbh pOCTa MOMET

e

QOCTHTATH OFPOMHBIX 3HaucHH{l, noka on He OyIeT NPHOCTANOBACH
CBHYTPEHHNMH OTPaHHYeHHSMH cHCTeMb. KOHTYP ¢ noJomnTe bLiod
- pOpATHO CBA3LID BH3HBAET OTKJOHCHHC OT HEKOTOPOro 3TaNOHHOTO
HEATPANLHONO COCTOANHA HAN LEAH, KOTOPHe YacTO HMEKT HYJIEBYIo
 AKTHBHOCTH. Takoe PaBHOBECHOC COCTOfHHE B KOHTYpEe C NOJOMH-
CTesibHofl o6paTHOR CBA3LID YACTO HA3LIBAWT <CHEYCTOHYHBHM® pag-
HOBCCHCM,

B oranume ot nodomHaTeaAbHOR oOpaTtHOl CBA3H KOHTYpP C oOTpH-
garessioil oOpatHoll CBA3LID CTPEMHTCH BepHYTH CHCTEMY B PaBHO-
" BeCcHOe COCTORHHE, OTKAOHCHHE OT TAKOro PaBHOBECHS BH3LIBAET Aef-
| CTBHC, HaNpaBAeHiOe Ha ROIBpAlleHHe IHAYEHNS NepeMennofi cocros-
CHHA K 3ToMy vposmio. [Tpusmeposm Takofi cRA3N CAYKHT CHCTEMA ABTO-
MATHYCCKOrO PeryaHpORaNnA 3alaHHOTO YPOBHA BOAH B pesepayape.
B arom cayuae pesepeyap 3anoinseTcs  BOAOH B COOTBETCTBAR

VpaBHeHHEM

— &l
kg E_wrll:li s . I':'Il'l'!' é 1
(MONYHCHILIM NP MHTErPHPOBAHHN ANPQEPENMHAALHOr0  YPABHEHIA
fdew fdf = ¢ (wipay — w). 30€CH Wo— KOAHYECTEO BOAW B pesepmyape
HAYaay PacueToB; Wmax — MAKCHMAJLHBI YyponeHsk BOAW B pe3sep-
ape, KOTOPHA B HAWICM CJOYYAE TAKME COOTECTCTBYET paBHOBEC-
CHOMY 3HAUCIHD.

Wy == Wnax

Fupaxrenue b

a. C nomomso andipeperunantHoro ypasHeHHAs NPocaeanTe, Kak
Aeflcreyer KonTyp ¢ oTpHuareapHofi oGparTHON CBASHIO B NOCACAHEM
npumepe.

- 0. ¥ nexoropofi ceabcKOXO3ARCTRENHON KYJILTVPH JAHCTHA OAHO-
:- PEMCHHO W (POPMHPYIOTCH, H OTMHPAIOT. Onn dopuupyOTCA CO CKO-
'_ OCTL10 kr-ta—'.-cyr~'. CKOpPOCTb OTMHpaHHH JNHCTLER OMHCLBA-
eTCA ypasHeHueMm dy/fdt = —cy, rae y — Macca JAHCTheB; € — OTHOCH-
TedbHan ckopocTh oTmupanns, pasnaa 0,03 r-r-'-cyr-l. Kakyio o06-
H’ THYIO CBA3L COJACPAHT 3Ta CHCTEMAa — MOJOKHTEABHYK HAH OTPH-

ATeALHY 0!

" p. Kaxoil BH1 HMeeT

ypapieHHe CKOPOCTH W KaKOB Xapaktep
ABHOBECHS B 3TON CHCTEME?

IMocko/nsky cucTema oOGpaTHONR CBA3N 3AMKHYTa, ee TNoBeleHHe
MPeAGARETCH TOALKO ee CTPYKTYpof: oo obyCAoBaenD BHYTPEHHHMH
,,_ 'BoficTBaMH caMoll cHeTeMmbl, XOTS Ha CHCTEMY BANAKT TAKKE W BHEell-
e (aKTOPH, OHK He OKa3LBAIOT 33METHOrO BO3AEHCTBHA Ha KapTHiY
" fomencHus cuctemM B ueaom. Tlepemennbie cOCTORHHS W peliaiuiHe
=.‘._ DYHKILHH — coCTaBHLIC YacTH 3Toro KonTypa ofpaTHofl cessd, co-
'—,i.='- HAeMEe HHdOpMalNHOHAOR CBA3LI0 WAH NoTokoM, K koMmnonentam
J* FlIaoieR HyHKIAN OTHOCATCH: KOHCTaHTa PaBHOBECHA, XapaKTepH-
CTHKa COCTOAHHMH, (MECHpyesmas pemawiied QyHKHeH, paccoriaco-
HEHE MEXAY STHM COCTOAHHEM W PABHOBECHEM H, HAKOHEL, Heohxo-
AHMoe peficteie, oGyeJoBieRHoe HaGAKJAEMBEM PAcCOTAACOBAHNEM.
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BaHOCTh CTPYKTYPH OOpaTHOR CBA3M H TOrO, Kak oHa paboraer,
AyULie BCEro MOMHO NOKA3aTe HAa NPHMepe ABYX cucrem — ¢ ofipart-
noft censeo 1 Ges wee. OGa npumepa, onHCHBAWIIHE Npouece 3anoj-
HEeHHA pedepByapa BoAoil 4epes pervaHpyeMmublli BEHTHAL, MOKA3IAHH
B puae cxemsl ceasu wa puc. 12. Ha puc. 12a orcyrerayer csf3b
MENCAY YPOBHeEM BOAM B pesepeyvape W NPONYCKHEIM OTBEPCTHEM
BEHTHAA; YPOBEHL BOAB He OKA3LIBACT BAHAHHA HA BEHTHAL, KOTOPHI
HMeeT oTRepcTHe noctosiworo auamerpa. Ha pnue. 126, nanportus,
VPOBEHL BOAL B pe3eppyape OKaswpaeT BosjeficTsNe Ha BEHTHAbL

ca}b ﬂ@

&
gy =

X

R L

Pue. 12, Cxema chAMER QAR CHCTEM 38-
NOARRIHA BOAOH pelepayapa.
@ — fex obparnodi coman,. O =< obpaThofll

CEEEEY I BRTAHKEY MAKSHW AT YPORITEM
BOTM.

¢ NMOMOLLLIO MNONAaBKa B peaeppyape. YPoBeHs BOALL M0 PACCTOAHHIO
MEdcAY BRCOTON NoABEMa NONJABKA M BEHTHASM ONpeieiser nono-
WeHHe BEeHTHAR ¥, CACJ0BATENLHO, BCJAHYHHY €ro NponyCcKHOro of-
BEPCTHA M CKOPOCTH MOTOKAa B0Abl Han pewenne. Koucrpystop stoi
ceTeMbl  noAoGpas BEHTHAL © peryanpyemoil nponyck#oft cnocoG-
HOCTRIO: ©r0 OTBEpCTHE CYHAETCA NPH NOALEME YPOBHA BOAM, MOKA
NOTOK He MePeKpoeTCH OKONMATEALHO No AOCTHAEHHH MaKcHMaldbHOTO
YPOBHA BOAL B pesepsyape. JTa CHCTEM& MPHOBEHHO pearHpyer Ha
NoAyYeHnyi0 HHQOPMAlHLD;, OHA CTPEMHTCH K JOCTHMEHHIO paBHOBE-
CHA, & HMEHHO K MakcHMajipHOoMy vposuio, ChefopaTeabHo, 3Ta cil-
CcTeMa COLCPKNIT KOHTYP oTpHUaTeabHol oOpaTioil CBA3N,

B nepsom npumepe (puc. 12a) cKOpPOCTH NOTOKA BOAL NOCTOSHHA
M HE 3ABHCHT OT YPOBHA BOAM; COOTBETCTRYIOUlee AH({eperunaibHoe
yvpasienHe umeeT BHA dw/fdi=c. C novolibo HHTErPHPOBAHHA
MO#HO YCTAHOBHTE, NTO KOJAMMECTHO BOAMW @ B KaMALIL MOMEHT pac-
CHHTHBAETCH MO BHpamenHo wy = cf. B npusepe ¢ ofpaTHOR CBA3LIO
NPONyCKHOE OTBEPCTHE BEHTHAH, KOTOpOE Onpefedfer CROPOCTh Mno-
TOKa, Apadercs (QyHKUHER KOJAHYECTBA RBOAM M, CAEA0BATELHO, HE
nocroannoe. Kag onpepeasetca sta (yHkuna? Bnoawe aonyctimo
NPeAnoACHKHTE, 9T0 CKOPOCTh NOTOKA — 3T0 MOCTOAHHAH A0JH pasHO-
CTH MERAY MAKCHMAJNBHEM KOJHYECTBOM BOAL Wmax W TEKYUIHM ypoB-
Hem w. Yem HuMe VpoeeHn Boaw B pesepayape, Tem OGuicTpee NOTOK.
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Teneps Anrpepennnaipioe ypasHenne npunumaer Bul dw/di =
= ¢(Wmax — ). Tlocae NHTErPHPOBAHKA 3TOTO YPaBHEHHA KOMHYECTEO
" BOIL B pe3epBYApe MOMHO NPELCTABHTL KAK (DYHKUNIO BPEMEHH:
) = Wiax — (Paax — W) €,
rAe napaMeTp ¢ — KOHCTAHTA, @ Wy Kak Beeria ofosHavaer Havya bHOE
gyauenne. B TOT MOMENT, KOrfla VpopeHh BOAW B pesepsyape 10-
CTHraeT MaKCHMyMa, CKOPOCTh NOTOKA CTAHOBHTCH pasHOfl  HyAI0.
Takan CHTYauWs HA3WBAETCA CTATHYECKHM DPABHOBECHEM, TaK Kak
| CKOPOCTH N0TOKa NPH 3TOM YPOBHE CTAHOBHTCH HyJesoil n mpojoa-
KaeT COXpalsTh HyJepoe SHA4MeHHe CIUE HEKOTOpoe BpeMsA cmycrd
| pocae HapyLieHHs 3TOr0 YPOBHA BOAH. 37O COCTOSHHE He caeiyer
CMEIINBATE ¢ AMHAMHYECKHM pPaBHOBECHEM, NPH KOTOPOM He H3Me-
" gaetcd obllee KOJHUECTBO WMEWILerocd BellecTsd, OAHAKO CKOPOCTH
He PABHB HY/10.

2.1.7. Mocrosnuas speMenu

Muorie Npolecch ONHCHIBAWTCA ¢ NOMOLLLIO XAPAKTEPHCTHYECKIX
cropoctei. [las SKCNOHeHUHANLHOTO POCTa TAKOH Xapakrepncriye
CKOA CKOPOCTLI0 ABJAAETCA OTHOCHTEALHAA CHOPOCTL pocTa r. B vpas-
HEHiH, KOTODPOE BHPAKAET CKOPOCTh B BHAE QYHKUHN BEJHUHHN U,
dy/dt = r-y, nesas wvacTh NPEACTABNAET H3MeHeHHEe BEAHYHHM 33
EAHNHUY BPEMEHH, @ NPABAR HACTh — BEANWYHHY W OTHOCHTEILHYIO
‘cKopocThs poctd. Pasmeproctn ofeHx dacTeil PaBEHCTBA JONKHE OHTL
‘paBib. STo 03HauaeT, 4TO WJAEH r HMCET PAIMEPHOCTH T-'. [lpn
yaBHENHH NPOUEccon, NPOTEKADUIHX B CHCTeMaX, ODUENpHHATO,
ocobenHo B TeXHHYeCKHX HAYKAX, HCMOAL3OBATh HE 3TV XaPakTepHcTH-
“MECKYIO CKOPOCTH, @ 0oGpaTHbifl efl napamerp — NOCTOAHHYK BPEMEHIL
'37a nocToRNHAA HTPAET BAKHYI0 POdb B NOBEAEHHN CHCTEMH H HACTO
HMeeT creuMaikHoe Haspanpe. 3TOT BONPOC KPaTho PaccMaTpHBAACA
'8 noapasnenax 1.14 m 144, MH Ke BEPHEMCH K HEMY HECKOLKO
‘noaxe. B ypapHeHHH SKCMOHCHUHAALHOTO POCTA OTHOCHTEALHAH CKO-
" pocTh pocTa papia OGPATHOMY 3HAYEHNID nocronunoil apesenn TC.
'Torna sto ypapheune npuunmaer sua dyfdi=(1/TCly, a =
"= e’ cootsercrBenHo,

¥npaxcuenue 7
a. Paccuntafite NOCTOAHHHE BPEMEHH AAR CASAYIOLLMX 3naueHui

bl
" oTHocuvearnoil rogosolt cxopoctH pocra:r 1,50, 0,25, 005, 0,02
‘..- ]:I ﬂjuu]‘ ;
6. Kaxoe 3nauenne mpHUMeT 4epe3 rog 4 ecau HauajbHoe 3Ha-
qeHHe g.;. coctapaser 1007
. CpasmiTe 10710 oGulero npupocta (B NPOUEHTAX) € OTHOCHTENb:
HOR CKOPOCThIO POCTA.

-

 3neck, momer OLIThH VMECTHHIM NpeaynpeXicHne O BOIMOKHOCTH

 ommbok. [Mocronnnan spemenn TC B ynpawuennn 7 paccuntana npa-
.
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sraLio. Ho koraa aaa pacuera TC uenoabsvior npupoct o NpOLes-
Tax, QUECHpYOUUIl pocT 33 NepHOA OAMH TOA (HAUpUMEp, pocT of
100 0 125 coormerctbyer 125-npouenTHOMY npHpocTy 3a roa), noay-
HAETCA HEKOPPeKTHHI peayasTar. B ynpamuwennn 7 nokaszano, yr1o
NPHPOCT B NPOUCHTAX, COCTABAAWOOIAR 257 3a rol, He HACHTHYEH
OTHOCHTELHOR CcKOpocTH pocta r, pashofl 0,25, dakruueckn oTHo-
CHTEAbHAN CKOPOCTL POCTH HIGKE: 4epes ol yy NPHHIMAEET 3HAYeHHe
Ye=125=100e* " '; orcioaa rgr=In1,25=0,223 & rog: nocromnHas
speMenn TC panna 4.48 roaa, a we 1/0,25 = 4. 31a pasunua MeXay
NPHPOCTOM 8 TNPOUENTAX W OTHOCHTEALHON CKOPOCTHIO POCTa AOCTHraeT
ocofGenno GoALWON BEANYHHE, KOrjla HaGMoAaeTcH BLICOKAR OTHOCH-
TeABHAR CcKopocTh pocta. [lpuunda Takoro HecooTHETCTHHA COCTOHT
B HaIHYHi 06paTHON CBASH NPH IKCNOHCHUNAALHOM XAPAKTEpe yBeau-
HeHHA WAH yMeHbwenns Guanuecknx seanuun, CreiosaTeanso, oTHo-
CHTENLHAA CKOPOCTH POCTa MeHbLle NMPHPOCTa B NPOUSHTAX 3a eAHHIILY
BpeMEnl AAA IKCAOHEHUHAALHOTO NPHPOCTA, @ OTHOCHTEALNHAH CKO-
pocTh yOuBanna Goabwe YORBAHHA B NPOUCHTAX 33 COAHHHIY BPEMCHH
A5 IKCNOHEHIHAALHOIO YORBAHHA.

Moctosnusan spesmenn TC npeactapanercs BamibM  3AEMEHTOM,
X4PaKTePUIYIOUIHM MOBEIEHHE CHCTEME, JToT KoddduuucHT B OCHOB-
HOM ONPEeACARET CKOPOCTL PEakiii CHCTCMB, @ KOCBEHHO 1 ee nope-
Aenie. HToln NPOAEMOHCTPUPOBATL 3TO MOJOMEHNE, PACCMOTPHM,
kak TC sanser sa cHcreMu ¢ npocrefiweii o6paThON CBAILIO — KPH-
BYK) SKCNOHEHUMAALHOrO POCTA M CHCTEMY aRTOMATHYOCKOrO 3anod-
HeHns pesepeyapa sogoi. B takux cucremax ¢ ofpatuoil coaswio, rae
HMCETCH TOMIbKO OAHA nepesmenHas coctoanua, TC —sto ppems, ne-
ofiXoAUMOe 408 NPUBEAEHEA CHCTEMB B COCTOSHHE PABHOBCCHH, CCAM
CKOPOCTL HIMEHEHHN OCTAETCH NOCTOAHHON. J10 oTHOCHTCR K Jwbof
TOUKE KPHBOR SKCNOHEHUHAALHOID POCTa: Kak nokasawo wa pue. 11,
KacaTeanhas NpoAOAKEHA A0 NepeceyeHns ¢ JANHNEN paBHOBECHA,

Vrpaxuenue 8

a. Jdokamute 310 YTBepKACHHE, HCNOALIVA VPaBHEHHE CKOPOCTH
AAA CHCTEMB @RTOMATHYECKOrO 3anoaHeHHs pesepsyapa somoil. Ilpo-
NEPETE €r0 CNPARELIHBOCTE AAA  KAWAON TOUKH WHTErpHpYeMoil
T

6. 3T YTEEPHKACHHE TAKKE DHNOAHACTCH A4 CHCTEMB ¢ MOAO-

HiTeabpHoll oGpatiofi ceasbio, HO ero QopMyanposxka Oyvaer HHOM.
Movemy?

OGUenIBeeTh, KAKYI0 BAMHOCTL iMeer Ko3GhHIMEHT BpeMeHn.
Ha 570 yKasupalor 0 XOPOWoO H3BECTHLIE CHHOHHMN AAH 3TOro Kosd-
dHUNeHTa I POACTBeHHBIX €My NOHATHA, KOTOpHE ynoTpelasiorcs
B PA3AHMHBIX AHCUHMAHHAX: NOCTONHHANA EFI-E.'!.'I:EEIH., HPEHH “Ep{',&ﬂllll
B TEOPUH CHCTEM VnpapaeHds, BPEMA VABOGHHS, CPeAHCE BPEMA
HHIHI, BpeMA 3alasabBaHiA, BPEMA 3aTYXaHHA W DPeMA peaakcaiim.
B Onodornn nonyaauuii B 5o MHOTHX MOJEJAX POCTA CEALCKOXO3AACT-
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HBIX KVJALTYD NpelMyllecTBeHHo Henoabaverca olpaTunifi Kosd-
; BPEMEHH NapaMerp — OTHOCHTEAbHAA CKOPOCTh  pocTa

Ynpaxcnenue 9

- las sKcnoHeHUHAALHOrO pocTa BPeMs VABOEHHUA, ONpeieascMos
KAK BpeMf, KoTopoe TpebyeTcA AJR YABOEHHA ReEANMHHB, pPaBHO
H, CAEA0OBATEALHO, OHO MeHblle Ko3pduUHeHTa BpeMeHi.

a. Kak mMomno noayunts kospduunenr 0,77

6. Kak MoMHO chpopMyAHPOBATE Onpefenenue 28 Nepuoia noav-
‘pacnajia HAH J0CTHMEHHH nojosuunoro snadennn? [lepwon noay-
‘pacnaja pasen 0,7 TC,

Bpems peaakcallnm, wacto Henoas3vesmoe 8 diH3HKe,— 3To BpeMs,
oropoe Tpebyetca anaf youBanus seangniw ao lfe, nam 0,37 or
NEPBOHAYAALHOID 3HAWEHHA, 310 I'lﬂEldHIJHIH{NlT BPEMCHH AR IKCNO-
HEHIHAALHOTD BOIRPAMICHNA K NePEOHAYATLHOMY COCTORHITKD, HDT{]FIH:I
MOMAHO HCNOALIOBATH B KaWecTse MepH CHOPOCTH, © Kakoil cHcrema
aMopTuanpyer posmyuenne, Ipeanoaoxnm, uto nonyasuna uz N -
BOTHHIX VMeHBILIAETCH N3-3a uX rHbeaH, coraacHo KpHBON SKCNOHEH-

~1jTC

HaALHON cMePTHOCTH Yy = Yo “TE (npn sToM He MPONCXOAWT nonoa-
HeHHR NONYARUHH MR 33 CYET POAJCHHA, HM 33 CYET MHrPaHH).
‘B Takom cayuae KO(pPHUHEHT BPEMEHH MOMHO HA3BATL BPCMEHEM

Hakoneu, noctoAHHas BpeMeHH BamkHa AAd YCTAHOBJCHUA Iwara
ppeMenn Af, KOTOpH HCNOAL3IVETCH AAN UHCAEHHOTO HHTErpupo-
A, Mu y#e Bugean, 9To HELOCTATKE WHCABHHBIX MeToJ0B HHTe-
PHPOBAHNA MOMKHO YACTHYHO NPEOAOAETHL, cokpawan Al (cMm. noapas-
& E.E.E‘L U,'.'l.]'lﬂliﬂ HENDABIDBAHHE KOPOTEHX [HATroE DREILEICT Aono.a-
eAbHLE 3aTPaThl MAWHHHOTO BPEMEHH I NPHBOANT K VAOPOMKANIID
jccaenopanna. EcrecTaensoe crpemacHne VBEININTL WA N0 BPeMEni
ABNT BONPOC: HA CKOALKO MOMHO YBeANuNTH war Ge3 ywepla 1as
‘AeKBaTHOCTH nporiosa? Kak npasiao, AanHa wara no speMenn pe
CHOVIKHA NPeBbIaTE 0AHON NATON MAN oaHOM yYeTBePTON HAHMEeHLIIero
KosthHunenta spemenn 8 cHcteme (oM. nogpasfgeaw .14 n 14.4).
‘Ecan mar, ucnoapavemulfi B npoueaype MOAeAHPOBANNHA, CAHIIKOM
:.1IIII'I1 nopgalenHe HHHTH!HICIHIIDH MOOEIH HE ﬁ}'.ll!‘l.' HMETEHE HHYErD
ofuero ¢ peaasiocThio. Hanpumep, ecan NpHHATL, 9TO WAr ARTErpi-
‘poBaHNA NPOCTON ClHCTEMH ABTOMATHUECKONO HANOAHEHWR pe3cpeyapa
pasen 2TC, GyayT BoINHKATH OCUHAAR NN,

2.1.8. Ixcnonenyuasbnoe zanazdssanue u ducnepeus

C nouaTHEeM cpeANero BPEMEHH HIU3HH TECHO CBA3AHO HOHATHE
BpeMeHH 3aMa3ibBanid, KOTOPOe oTpamaer ToT (akT, 970 HETh3IA
MPHOBEHHO H3MEHHTH MecTONOAOMEeHHe, KOaAHYecTBo uan fopMmy mate-
puansHux obwexron. las toro urobw nepepaforTaTe cHpLe M noay-
WHTHL KOHEMHVIO NPOAVKUMIO, Tpebyetcs #HeéxoTopoe npems. Touno
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TAK e chamesm, Tpefyerci Kakoe-To Bpems, 4T00L AOCTABHTE HETL
noTpedbnTea no TpyGonposoay u3 pafiona aoGwuM. Heofixoaumo
onpeaeaeHHOe BPEMA H IR nepegaud WHPOPMALHH, 4TO Bhipamaercd
B €¢ 3ana31LBaHHH.

TpeGyerca HexoTOpoe Bpems, HTOOW BCH NepekaunsaemMas no Tpy-
Gasm HedpTe npnOBaa B OYHKT CBOEr0 Ha3HAYEHHH. 3anasuBanne
TAKOTO POAA MOMHO HA3BaTh <aafepxkoil B TpyGonposoae» (pipe-
line delay). [pyroii ua 3ajepxkn — 3T0 3KCIOHEHUHAALHOE 3anas-
ALIBAHKHE, KO3 He Bee TPAHCHOPTHPYEMOE BellecTso NpuiLBaeT OQHO-

v H1 N = Hz T
@ -, A m L s @
| |
| i
/2 4v1/2
Pae, 13, .Ell:lfpilh'l'l-ll'l CAFIA AN SECHOHENLHAARNOND SHAN330LBIAHNHE CHOPOCTH BTOPORD
Ilup}t."l.l':it.
Cropoctl ita BxoIe [N midMelseTeil. WTO NpONRANETEN HA DMEOEE B npeadpniosaininun BILe

i & JmDAATEAIEHES.

BPeMEHHO — HEKOTOpAst 4acTh pawpiue, HekoTopan noawe. Tem ne
MeHee I8 ero Ooabliell yacTH MOMKHO VEA3ATH OnpedcaeHHOe cpeaHed
ppess NpHOMTHA.

Hanpusmep, npeanofomusM, 4T0 OJHOBPEMEHHO 3aMOMEHD RKAKOL-TO
KOAHYECTEO CeMHAH. MMouatno, uto OHA NPOPACTYT HEe CPpa3y e, d He-
KOTOpOEe BpeM# CnycTH. Cpeanee speMst NPOPacTaHus (TaK#e Ha3H-
BAEMOC BpeMeHeM JKH3IHH HAN 3anasaWBanud) MOMNeT COCTABRAATDL
10 awefi, NOCKOALKY PasHbe CEMEHa HMEHT pajibie CKOPOCTH HNpo-
pactannd. [lostomy nabaoaaercs paz6poc CPOKOB NPOPACTaHnA, COOT-
BETCTRYIOUIHA HEKOTOPOR KPHBOA MAOTHOCTH PAcnpeieaeHisH. C raxnm
pasGpocoM NPHXOAHTCH CTAAKHBATRCA BO BCEX THIAX 3alaM. Bot anins
KECKOABKO MpHMepos: pa3époc Bpemenn GHOAOTHHYECKON peakunn na
CHTHANW HAN PasAPaKHTENN, PAIANUNA B (PUIHOJOTHUECKOM Pa3BUTHH
GHoaorHYeckny obbexTop. AnajornynuyM o0pasoM NPosBARIOTCA W pe-
AKIMH HA W3MEHeHHA ckopocTi, SlBJenus sanasiuiBanus u pasfGpoca,
BCTpeMaoliHec B NPHPOAES, MOMHO onMcatk C NOMOLBIO HEKOTOPHX
CTPVETYP CHCTEMHOH IHHaAMHKH. [MpeacrapaseTc BOIMOMHBM NOAY-
qYHTh KpHBLEe pacnpeiefielHa, KOTOpbe ONHCHIBAKT pa3bpoc, HCNOAb-
3¥f KAacKad NOCACA0BATENLIBIX puTerpuponanuil. B KauecTse npuMepa
PACCMOTPHM CXEMY CBH3H Ha PHC. 13. rae npeacTaBAeHO SHCMNOHEH-
UNAIBHOS 3ANAZIWBAHNC CKOPOCTH ATOPOrO NOPALKS (apa nuTerpana,
H1 n H2, mexay ckopoctami IN n OUT) c obuium Bpemencm 3anas-
apapns VT, CoorsercTByioliNe VDABHENHA COCTOSMHHA H CKOPOCTH
HMEnT cAeaviomni B

H|¢=ng_|+.\-f{IH¢.-|'-'EIr...|} " R!:=HIJ{1"T;‘2L
HE:= HE:—r "l." "H'{Ri! - | _DUT:_i} i DUT;=]{E:H1"T|IIEL

B

\
A

Ha pue. 14 rpadmueckn NpeictasicHbl CKOpocTH R1 u OUT, koTO-
pHE ABJAAITCH PE3yNLTATOM BO3ALACTBHA CTYNeHYaToN CKOPOCTH Ha
sxone IN. Peaxiia R1 wa IN caysut npuMepoMm IKCNOHEHUNAALHOTO
sanazipBanis nepeoro nopaaka. Cpenuee speMs 3anasibpaHia aid
SRCHOHEHINAIBHOrO 3ana3ibBAHNA NEPROre NOPAIKA paBHACTCH KO3t~
dHIEEHTY BPEMeHH NPOLECCa «3an0MHEHNR» J1Ad naterpana Hl npn
cropocti [N,

b
IN
Ri
E ouT
s
g
Puc. 14. Peasuns chopoctelt R1 o OUT
Ha cTynendatoe aMenenme Bxoga 1IN
AN MOIEAH, nokazammod wa pmc. 13, Bpeme

¥npaxcuenue [0

a. [Mouemy VT/2 npunumaercd 3a ko3QQUUHEHT BPEMEHN O oGOHX
YPaBHeHHHX CKOpoCTH?

6. Kakoe auavenne umelot uaenst H1 n H2, ecan aonycTuth, 570
apW nocTosHmod Bxoanoil ckopocts IN nocTuraeTes yetoiiumsoe co-
CTOAHHE?

g. B paiione, rae MHOrO O03ep, Bojda TEMET H3I OIQHOID BOLOEMA
8 apyvroil. CTOK M3 Ka®joro sOfoeMa NPONOpPUHOHAARH €ro Hanoaune
HHIO, PaccMoTpiM ABa noao0HHX, NOCAEROBATENBHO COEAHHEHHBX
paepa. B crausoHapHOM COCTORHHH CKOPOCTH BTEKAKUIErD NOTOKA IN
coctapaner 100 w® B Heneaw; ofee speMa 3anaziupanna VI pasxo
'8 pegennm. CTOK M3 BTOPOro o3epa MOAHO NpeAcTaBHTL 8 BHAC IKC-
MOHeHIHAALHOro 3aMasibBaiii BTOPOTO NOPALKAE.

TIpeanoaomnM, 4TO BHE3ANHO NPOH3OWLIO YBEAWWEHHe CKOpOCTH
sTexatonlero notoka IN B nepeuit sopoem Hl B apa pasza. Paccuu-
‘rafite anuasuky R1 n OUT (B kyGnuecknx MeTpax B Heaenin) wepes

 AByXHedeAbHLE HHTEPBAJE 3a NepHoa 3 wmecaua. [ocTpoitte rpadguk
" sanyenmocrn R1 u OUT ot spemenn it cpapunte ero ¢ puc. 14
r. Kakoe pasHOBECHOE COCTORHHE JOCTHFAETCH K KOHLY nepuona?

AnanorHuHeM o6pasoM MoMHO cOpMyaHpoBaTEL 3alepKKn Gonec
BHCOKOro NOpHAKa, yem sropoil. HartepecHo, 4To no Kackagam nocae-
doBATeNLHMX 3aJepHKeK Neproro Nopsika CTPOATCH KpHBLIE pa3bpoca,
oTauuaomuecs or kpushx puc. 14, Hexkotopwie H3 3THX EPHBHX
H3oGpaxenu Ha pue, 15 478 Mofend, BHXOX KOTOPOR pearnpyer Ha
BHeaanHoe yerTofiuiBoe HaMeHenne pxofa. Yem pule NOpRjloK 3anai-
AbBAHAA, TeM Kpyue KPHBHE pacnpeieeHus H yixe pacnpeiencHHe.

AHMOCBA3L MEXAY IOPAAKOM H CPEAHHM KBAIPATHUECKHM OTKAOME-
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. Hmem onpenenserca no Bupamenno N = (VT/s5)®, rme N — nopaaok
uan gueao uurerpupoeanui; VT — ollee spems 3ana3jupaHis; s—
cpeaHee KpajipaTHHeCKOE OTKJAOHEHHe B eansnuax spesenn. [lpn
SanasgLBaHHi GEecKOHEYHO PHCOKOrO NOPANKa OTKAOHCHHE HCYe3aeT
H Bo3unkaer «sthdext Tpybonpososas. Paccuntanuuil paspoc MomHO
HCNONBIOBATL B AIIJILE'.I'IH;FDEEIIIIH. AJ8 TOro uToOL I!HIITHPDEIE.TI.. AB-

R il e ——

4

Cropocine

L)

e i

Bpesn
Pic. 15. Hexotopue mane 3asucHsocTefl suxoanofi cxopoctn () ot ckasxoolpas-
HOMD HAMCHCHIR BXOARGH ckopocth (2).
Mostas aiiid sonepatn 1, 2. 10, 5, 5-ro g Gecomesse MLo0NOrD nopaLKa

AEHHE, BCTPEYARIECCH B NPHPOLC, Jdannuili MeTon MoMer NpHMEZ-
HHTBCH BO MHOMHX 00MAacTAX 3HaAHHA.

2.2. NMpumenenne a3zuika CSMP nas moaeanposanun
GHOJNOTHYECKHX CHCTEM

JI. . M. Bacraun, X. X. san Jlaap

2.2.1. Beedenue

XapaktepHofi o0coGenHoCTbI0 COBPEMEHHOTO HAYHHOTO NOAXO4a
K H3VUEHHID) 3KOJOTHYECKHX W (GhHIHOJOrHYECKHX CHCTeM ABJAETCH He-
NoJb3OBaANHE MATEMATHUECKHX CPENCTE ANA HX CNHCAHHA. Orposmuoe
GOALMHHCTBO STHX CHCTEM BedeT cedf «ANNaMHYCCKH® — 3TO IHAYHT,
4TO «COCTOAHHE® SKOJOTHUECKON CHCTeMBl H3MEHAETCH BO BpPEMeHi.
Pacnonaras uxbopMauHed O NTPOHCXOANUINX B CHCTEMe npoueccas,
MOMHO MOCTPOHTL METEMATHYECKYID MOAeNb, AAf TOro 4To0H HCCAe-
NOBATL JHHAMHYECKOE NMOBeIeHHE CHCTEMBL.

e Bur u Fvapnaan (de Wit, Goudriaan, 1978), ®eppapn (Fer-
rari, 1978) w Bpoxgunrton (Brockington, 1979) nanmcaan yuebnue
nocofind, KOTOPHEe MOryT CAVHHTE BEegeHHeM B MOJeNHpOBAHHE IKO-

JorHgecKnx npoueccon. Xota raasHofl Temoll nactoamed padorTm #a-
; § MOLEAHPOBAHNE POCTOBRX NPOUECCOE H CBA3AHHLIX C HHMI
gpgenitil, B npouecce ofyYeHHA NeAecOOOpPASHO HCNOALIOBATL BLILE-
YNOMAHYTHIE j.r'-ieﬁl-llul:li cogepHamue WeHHEA IT-‘1-’II-Dl:TPHTltBHHI7I: H -
RCHHTEAbHI] MaTepuan,

B nanHoM pasieie M npeicTaBHM #3bK Mmoaeanposauns CSMP
(Continuous System Modeling Program; IBM, 1975), Kotopuift me-
MOAL3VETCH Ha nporskenun Beell kuurn. TIpuHUmMnEl Henoib3osaHHA
\3Tor0 A3WKa (YAYT PACCMOTPEHH Ha NpuMepe NOCTPORHHS NpocTol
pporpaMssl A MOLMHPOBAHHA npolecca 06PasoBaKH CYXOro be-
ecTEa  CENBCKOXO3ANCTEEHHEIMH  KyAbTVpamn (noapasgen 2.2.3).
'I“ croefl nepsoHasagLnoil dopme upﬂrpahm.i paccuNTHBAET tlmm-
[CHHTE3, AbiXalie, PACNPCCICHIE CYXOrD BEWECTBa i HHACKC AHCTOBOI
HEPIHDE.TII B TCHCHHE Nepioil:Ea REereTamny NpH YCaOmH NOCTORACTERA
NapaMeTpos OKpyMamwel cpean. 3atem nporpamma  MoamgHum-
pyeTcs, A8 TOro uTofb YUecTh M3MEHENHA Cpeasl H To BJAHAHHE,
OoTOpOe OHH OKa3WBAOT Ha onpefejeHHsle npoueccs  (moapas-
‘gen 2.2.3). Bufop 8 kauecTee NepBoro npHMepa Takoll nporpaMmMb
ICBA3AH C TeM, HTO WYHTATEA, HE 3HAKOMOMY C MOJe/HpoBaHHeM
POCTORLIX NPOLECCOB CEALCKOXO3ANCTREHNLIX KYABTYP W NpPOrpamu-
p- pagiesm Ha assike CSMP, aerye sofiTn 0 Kype aena, Hauan ¢ Taxoil
fpocTofl nacanR3INpoBARNON 3agaun.

. B caeayiomux pasienax, no mepe nepexoia k YrayGaeHHOMY H3y-
GEHHI NPOLECcOB, MB paccMoTpuM 0oJee CA0KHBIE METOLB MOAeaH-
PoOBaHHA N MX nporpaMsuposanme na A3uke CSMP.

'_ B aanvom pa3sjene PaccMaTPHBAETCH TakiKe BHYTPeHHHS CTPYK-
q, pa nporpammpe #a CSMP, npuvwem ocofoe pHHMaHNe yaenserc:
ipoueaype coptuposku (nogpasnen 2.24). B konue pasiena pesio-
Hp].rr-n::rcn OCHORHBE NPABHAA NPOTPAMMHPOBANHA Ha AILIKE CSMP,
gealixoAnMEe 448 NPAaBHALHOrO NOHHMAHHA CAEAYIOUIHX pasgenos.
',' KoTopsle Ha mpamua OyayT Gojee noapoluo paccMmMOTpensH B pa3s-
geae 2.3, Has uptatenefl, 3HaKoMHX ¢ TEXHHKOA NporpaMMHpoBaHHA,
# HO PEKOMEHA0BATH CAELUHANBHOE PYKOBOACTHBO [0 NPHMEHEHHID
__a_,uua CSMP (IBM, 1975),

2.2, JaeMmenTapran npozpamma wsMuTaguu
e paﬂquunﬂﬁuzu npoyecca

B nepsoM npnGanmernn NpoiyuHpoOBAHNIE CYXOTO BellecTbBa Ceb:
CROXO3ANCTEEHHON KYVALTYPONl MOMHO ONHMCATL, B3AB 33 OCHOBY HPO-
€TYI0 MOAeAh, MOKaSaHHYI Ha PHC. 16. HerounukoMm semiectsa A4
"POCTa N AMXaHkH CAYVHKHT (ORI YrAEBONOB, KOTOPHIA NONOJHACTCH
B peayaetate accumuasuun CO. Haets 370ro onga pacxogyercs ia
-_:_I_'I'ﬂmpﬂ-:allllﬁ- PACTEHHA; 3TOT npouece OORUHO HASKBAETCH AWXAHHEM
~ Noagep:auns. I1oT GoHA Takike nocTapiAer cyOcTpaTe aas pocra,
~ UX npespauenpe 8 GHomaccy nobGeros o KOpHeR CONpOBOMAAETCA

Pacxogom YLAepoaoR; 3707 NPOUEece HA3LIBAETCA AWXaHHESM POCTAa.

Cxema ceszefl Takofi cucTemu nokasapa wa puc. 2 g pasgeae 1.2
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MockoAbKY MLl HaMmepesaeMcd ONHCATb 3TY CHCTEMY N HCNOJL-
20BaTH €€ AR MOLEIHPOBAHHA POCTA CENbCKOXOIHNCTBEHABX KYJALTYP
npH CYTOMHOM LIAre Mo BPEMeHH, neobxoanMo BHaYad e YHpPocTHTE
paccMoTpennyl cxemy cnssell. Tlpumem, uTo Bce noJyHEHHHe B pe-
ayabTaTe OTOCHHTESE YINERoasl NOJHOCTEIO PACXOAVIOTCH B NPOLEC-
cax pocTa M MOAJEpHaHusi B TeueHue | cyTok. B cHay 3TOM0 MOMHO
HCKJIOUHTE W3 MOnean (ol yrJaeBOA0B, KaK OTASALHYIO NEpeMeHny.
CMBCA 3TOFO YOPOULEHHA PACKPHIBAETCA B pas-
aeae 3.3.

Cxesma cBfsefl NOKA3WBAET, KAKHE KOJRYE-
cTBeHHbie Aannue Heobxoaumul. Jlns sicHEIX
JAeTHHX AHell cyMMapHan HATEHCHBHOCTL (oTo-

T

malet | cunreza GPHST (gross photosynthetic rate)
s A 3e1€HOTO COMKHYTOTO PACTHTEALHOrO NOKPoBa,
: : xopowo obecnedeHHOro BOAOR H MiHEpadb-

HEM MHTAHHEM, OlleHHBaeTcs B EIHHHLAX
smaccH raokoss amauennem okoao 400 xrx
Wra~l.eyr!, DagTHMECKOE SHaWEHHE cyMMap-
Hofl nHTencnenocth totocuntesa GPHOT co-
crapager aomo or GPHST 1o Tex nop,

Pic. 16, IMortox yraceoaon B npoctoll

WRT
3= MOAEAH NPoAYEUHONHOTO HpOHECca.

HOKa PACTHTEAbHEIA NOKPOB NONHOCTHIO HE COMKHETCH. 310 o1
HOLICHNE COOTBETCTBYET A0Je MOrAoleHion NocesoM BRANMON pagHa-
HHH, KOTOpas PACCYNTHLIBAETCH KAK IKCMOHEHUHAALHAR (pyHKILEA HH-
Aexca JAHCTORON NOBEPXHOCTH LAI {::m[‘uml:uuc [AOIIAAH JNCTOBRON
NOBEPXHOCTH K NJAOIIAAH NOCeBa, M2 M=), 3uauenne kosdduunenta
ocaabaenns 0,7 o3iavaer, 4To 40458 NOTACLEHHON NOCEROM BIAHMOH
paaranun cocrasager (1. —EXP (—0.7"LAI)). |
TMuxanne noptepkania MAINT, pupamennoe B CARHHIAX MACCH
FAKOKO3H, CRA3AHO ¢ CYMMAPHON Maccol CYXOro BellecTsa T‘ﬂ.'!‘ H{:aqml-
(hutiHeNTOM  NPONOPUNOHAALHOCTH  NOPALKA 0,015 Kr-Kr—'-cyT.
Yro e KacaeTcs pocta, To Kosddnuuent npeobpasosanin l{',‘l. F, BH-
paKenHnil B KHJIOTpaMMax cyxoro BellecTsa Ha | Kr rAOKO3L W pas-
pmii 0.7, noctatouno xopowo oueHusaer SQEKTHBNOCTL CiHTE3d
CTPYKTYPHOFO BELIECTBA H3 YTAEBO4OR; OCTATOK JaTpaudBaeTca B Mpo-
pecce Apixanns. CyXoe BeiiecTBO Pacnpeienserca Memay HaAICMHON
gacthio pactenns (WSH) n wopuesoil cucteMmoil (WRT) B cooTHO-
menin cootsercreento 0,7 # 0,3 ans sToro npumepa o BhHpamaerci
norpammax Ha | ra.
; Hlﬁigadam AAHHEE, MOMHO COCTaBNTb YpaBHeHId MOLETH. Taxoil
aapk mojeanposanns, kak CSMP, nossoaser Jerko 3akoanpoRato
3TH YpapHeHHH ¢ NOMOWLID HeOOALUIOND YHCAa ONepaTopoR, MOHATHRIA
kak necaenosatemo, Tak 1 OBM. Ha pue. 17 nokasana pealibHan
MaliHias NporpaMMa AAs NpocTofi Moaenl, KoTopas GHJAa onHcaHa

4

Bhuille, Kak npasuio, MaulMHHag nNporpaMmma — 370 nocaeannfi stan
‘B nocTpoenun «pafouero BApHAHTa® WMHTAanHOHHON Moaenn. Koraa
npporpamwMa peoanTcA B IBM, ma emxoge noaywawT KapTHHY nope-
- genna soaean. Pacuer 3unauenuit nepeMeHHWX COCTOSHHE NPOH3BO-
ANTCH, OTOPABARACH OT HX 3HAUEHHA B HERKOTOPHIA Havaanuwft (mHyae-

. BOil) MOMEHT, H NPOAOMKEETCH A0 KOHIA MOAENHPYEMOTO DepHoaa.

Jlas sagadnex HHTEPBAJOB BPEMEHH MOMHO Haneyatats Tabanuy
PACCHHTAHNEYX IHAYEHN HYMHLX NepeMenHHX,
' PaccmoTpnm, cTpoka 3a cTpokoil, mporpammy Ha pue. 17. Hdan
Hauana noaesso naeHTHUUHPORATL NPOTPaMMy, HCMOAL3VA AAH ITOrO
onepatop TITLE:

TITLE DRY MATTER PRODUCTION

lanee onpeneasercA crpykTypa mogean. Lleas wmogeanposanus —
HAlTH CYMMAapHYH wacTe cyxoro seliectsa TWT, KoTopasa CcHaags-
" BaeTcA N3 MaccH cyXoro peuecTea Haasemuof yactn WSH wn kopre-
Boit cucrems WRT pacrenus:

.~ TWT= WSH+ WRT

WSH u WRT ssanoTes nepeMenHbMu COCTORHNA B MOJAENH, KOTOpHE
H3MEHAIOTCA COTJacHo CBONM XapaKTepHCTHYECKHM CEOPOCTAM pocTa
GSH n GRT. Huterpuposanne 3tux ckopocTeil pocta no3sodAser no-
ayunth QrakTnveckne avadenns WSH u WRT aas nwdoro somenta
gpemenn. Hanik CSMP npegocrasaser dyurunio INTGRL (ra6a. 2)
B KagecToe HHCTPYMEHTA A8 9HCAEHHOTO HHTErPHPOBAHNA 3a8aHHOMN
DYHKUNA BPEMEHn:

" WSH = INTGRL (WSHI, GSH)
WRT = INTGRL (WRTI, GET)

HeoGxonnmo 3aaate Hasaawnue avavenns (WSHI, WRTI) n coorser-
erayiommne ckopoctit (GSH, GRT) B kavectse aprymentos (yHKUHR
INTGRL u nocrasutTe ux B Kpyrase ckoGkn. B Hydesofi MOMEHT
Bpemenn nepemendan WSH passa WSHI, a tekymee snauenne
WSHI 8 moGoit moment Haxonnves uurterpuposasnem GSH. Ta e
Exema aeiicreyer u aan WRT. B nawase nepuona serevaunn macca
EYXOro peuecTsa noferos H KopHell MOMET OPHEHTHPOBOYHO CO-
Brapaate 50 kr-ra-'. C nomousio onepatopa INCON zapaem uncao-
Gle anauenna Hauaabibim yeaosusam (Initial Condifions):

B INCON WSHI=50., WRTI=50.

» Cropoctit pocra GSH u GRT paccunrnsawTes caenyiouum ob-
Pazom:

B GSH =0.7«GTW
B GRT =03+GTW

Srae GTW — wieras CKOPOCTE CYMMAPHOIO NPHPOCTA CYXOro BEUIECTaa,
*E‘ sra—'-cyt~!. Kax sngro u3 puc. 16, GTW MommHo BHpasnTe Kak

~ GTW = (GPHOT — MAINT) * CVF

B Saxas a 109 63




TITLE DRY MATTER FRODUCTION

TWI  =W3H+WAT

¥5H  =INTGRL{WSHI,GSH)

=INTGRLLWATT, GRY

WET

INCON WSHI=50., WRTI=SO0.
o5 =0 TeGTW
GRT  =0.3=CTW

GIHOE-MAINT )« CVE

O -E
MATNT w{WSH+WRT)e0.015

GFHOT »GFHST*(1.-EXP(-.T+LAL))

LA  =AMINT(W3H,/500

FARAM OVFa.T, OGPSHT=400.

o E

TIMER FINTIM=100., DELT=1., FRDEL«S., OUTDELs«S,

METHOD RECT

FRINT TWI,W3H,WRT,OTW
QUITFUT TWT

END

8T0F

END J0R

1 DAY MATTER FRODUCTION
IWT

0 TINE WaH WRT oTE
0. COO000D4 00 100.00 50. 000 50, D00 17.880
5.00000004+00 243.08 150. 16 02,024 B0 534
1. 0000000401 614.06 40%.54 204,22 115.580
1.5000000+01  1347.1 922.94 424,12 188,94
2.0000000+01 2384.7 1649.3 T35.40 237 14
£ 500000D+01 35421 2459.5 1082 .6 233.86
A3, 0000000401  4685.0 3262.1 1426.7 2.0
3. 500000401 TTT.5 £024.2 1753.2 210.B8
&, OOODO0D 01 B10.0 4T4T.0 zuagm 200. 04
4,5000000401  TTBO9.4 5412.6 2&& +B 05, TS
5.000000D401 BT18.4 60B2 .9 2675 ,.5 180, 00
5.50000004+01 9599.7 6699.8 2893.9 170.75
6. 0000000401  10436. T285.0 1150.7 161.57
E.5000000:01  1122%. TE40.1 3388.6 153.64
T.0O0O0OD401  17981. Bi66.T 3614.3 145. 74
T. 500000001 12695, BARLS .2 3028, 4 138.25
8, 0000000401 13371, 9340.0 4071.4 131.14
B.5000000+01 14014, 9769 .5 4224 .1 124. 40
. OO00O0D:0T 14627, 10216. 44068 118.01
4,500000D+01  15200. 10620. 4580.1 111.94
1. 0000000402 15749, 11004, £T44 .6 106,19
1858 SIMULATION HALTED POR PINISH CONDITION TIME 100100
TIME AT
0, 0000000  100.00 * I I I T
5 . Q000 243.08 - T I T I
10,000 B14.06 I+ 4 I 1 I
15 .000 1347 .1 T=mes I I 1 1
20,000 238487 Ty I I I T
2% . 000 542,11 Immmmamas I 1 I I
0. 000 4689.0 B I-s I I I
35 .000 ETTT.5 I I ¥ I 1 I
10. 000 EB10.0 1 T S | 1 1
45 . 000 T789.4 T 1 +I I I
50,000 B718.4 I 1 - I=+ 1 1
gg.m:u o583, 7 I I Tmmmms I I
000 10436, I - I e | 1 I
€5 .000 11220, I I o Al 1
0 . 000 11881 1 I B [ T
75 . 000 12555 I = I- - I=== I-3 I
B0.000 13371, Jommeman I e e e 1
BS . 000 14014 . 1 I I-— Tammm—y T
90,000 14427, 1 I I-— 1 1
45 . 000 15200. 1 I - j 1 1
100, 00 15749 . I — I=- ! === +

1858 CORTTNUOUS SYSTEM MODELDEG FROGRAN T1I ViMd

EXECURION CUFRFUT S35

[peanoaaraercd, 4To pacxoibl Ha Asixadne nogiepsanns MAINT
apasior 1,0 % or ofmelt maccw cyxoro BelecTBa B CYTKH, T. e.

" MAINT = (WSH + WRT) +0.015

LS

- YpapHewne, ONHCWBAWUIEE CBAIL MEKAY CYMMapHON HHTEHCHE-
‘HOCTbI0 (POTOCHHTE3A H NJAOLLAALI0 GOTOCHHTE3NpYIOULel noBepXHOCTH,
L] 'JDH{HE TI'FE,E{ETE.BIITI: B BHAE SECMOHEHTHI:

GPHOT = GPHST s (1. — EXP(—0.7 « LAI))

Jlpunnmaerca, 9T0 nHAexc JancroBofi nosepxsoctH LAl nponopumo-
‘HadeH Mmacce cyxoro sewectsa nobGeros WSH sngorte g0 MakcHmans-
Horo snasenus 5 ra.ra~'. Jlam ero onpefenennHs MOMHO HCNONBL3O-
gath pyukuno AMIN] (raGa. 3), cornacuo Kotopoi

LAI= AMINI (WSH/500., 5.)

 Dyukuna AMIN] papna 3navenHio HaHMeNLUIEro H3 CBONX apryMen-
TOB, PA3/eJCHHEX 3aNATHMH.

: eofixoaumo onpedeants napamerpe CVF n GPHST, utofu 3a-

CBEPIINTL 3aNaHHE WHCASHHMX AaHHBIX AAA nporpamwmu. [as Toro
MTOGH TNPHCBOHTL 3HAYEHNHA NepeMeHHHM, KOTOPHE HCNOAbIYHTCR
KauecTse napameTpos, nenoaesyerca onepatop PARAM (Parame-

), HanpuMmep,

PARAM CVF=0.7, GPHST = 400.

.~ Hrak, cTpykrypa mofean npeolpasopana B HMHTaUHOHHYIO Npo-
TPaMMy, KOTOPYIO MOMKHO BHNOAHNTL OIHaKo nepHol HHTerpHpoBa-
I8, BRX0oaHOA (OpPMAT N COOTBETCTBYIOWMI MeTOZ HHTErpHpPOBaHHA
e He onpeneaens, Onepatop TIMER 3apaer ppeMs OKOHUAHHS MO-
‘aeanpoeanns FINTIM, udrepean supoza wa neyars PRDEL, uurep-
\Baa enpona na rpadonocrpontens OUTDEL n peanunny mara mo

EENTIMER FINTIM = 100., DELT=1., PRDEL =5., OUTDEL =5.
~ Bee nepemenstie onepatopa TIMER sHpament B CyTKaX, T4K KaK
KH ABJAKTCH OCHOBHOM eQMNHIEld BPeMeHH B 3Toli mporpaMmme.

- Ha safiopa umeomuxcs nporpaMs na asuke CSMP (noapasnen 2.3.7)
-~ Jomken GuTh BHOpaH MeToa uwHCAeHHOro MuTerpuposanns. Hanpnmep,
3 “HTO6E! BEINOJAHATE HHTErPHPOBAHHE METOAOM Sitnepa, caenver HCNodab-

.~ METHOD RECT

' ?PHHD,II. lIEiJ-EMEHHHJ: HA MéYaTh OCYIIECTBARET ONepaTop
~ PRINTTWT, WSH, WRT, GTW

l-._.‘-
_3'1-_?& IT. Pacneqaten mMHTAUHOHHON DpOrpaMMid A48 pacioTa HAKOMJACHHA CYXOTO
L BEIMECTEA H PeIVALTATH PAcuETon no OpOorpassMe,
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Tatanoa 2. Hexoropue dyusunn sauxa CSMP 111 (IBM, 1575)

Doymizicn mantes CEMP 111

Bmrndatnnos MATEMETITRCKO® BRPANIENNE

Huterpan ’
Y=INTGRL(IC, X), y (1) =N zdt +y (t),
rae IC=y;, fy

rae {3 — HavaasHOe BpeMN;

I — Bpeun

Tenepatop nponasoakkaf = (x) ¥
dyernan  (nefinas Hn- 1'
TEpNOIALHA) /\ i i
Y=AFGEN(FUNCT, X) “I\/ x
Tepepatop NpOMIBOALHOLN y=[(x) Y
dyuEuME (KBAAPATHHHAR Ii
H MOJIALLHA
Yﬁ?LFEEH{ UNCT, X) ﬂ‘l.\_____‘,/f ——1T
Mogyantop y=x—nP y
Y=AMOD(X, P) NpHANMAET HEeI0e i

IHAWEHNE, [

KOTOp0

I'bg;_.,-.—;:p
OrpanignTeas = E<m
Y=LIMIT(PL. P2, X} f=ps X=pPy

U=x. p=X=p;

YA

Gyaxnns HE
Y=NOT(X)

=1, oo xegl
y=0, eeait x>0

[Tepesnoqaiouiee peag

Y=INSW(XI1, X2, X3)

=Xy, eoan X0
=Xy, oA a0

Bpess 3anajauEnanes

ELAY)
Y=DELAY(N, P, &),
rae P— speMs 3anasiu-

BalmA; N — ancao Touek,
pEbpatindx p HHTCpEAME
[Leasn KOHSTANTH). KO-
TOpOE A0ARHO DETHZ=d
o= 16,378

63

y=x(t—p)i t=p
el f=p
Sxannaent nepelaToudol dyukunn Janaaca:
. -
Y (s) —
X (g)

ey

dyialiin i3 CSMP I

SenupaaenTio: MATENATIHNECKDD REDAEemIe

Hensnan GyYHKLUHA
¥=IMPL(IC, P, FOFY)
rac IC — nepponanant
jiaR  oueHka; P —mpe-
Acabdan ownbEa;

FOFY — suixofioe W
i3 KOWeWHOTO onepatopa
B aarelpansecKoM Ompe-
ACaenne IEEA3

g=[{y)
ly—ifly)|=pyl

Tepepatop HMAYARCOR
Y=IMPULS (PI, P2)
rae Pl — apess Nepeoro
munyanca; P2 — nurep-
BAA MOoELY HMOVILCAMHA

=0 1py

y=1; (t —p)=kpy
y=0; (f—p)v=kp,
kw0, 1, 2, 3, ...

Fz

ﬁ “

Er

Tpaduuecknii BBOA BHINOTHARTCA © NOMOILbLID ONEpaToOpa

OUTPUT TWT

Onepatop END onpenenser KOWeU HMHTAUWOHHON MOAeAl, a onepa-
Top STOP — xoHew HMHTAUHOHHON MporpaMMe:

END
STOP
ENDJIORE

Tabanus 3. Hekoropue dyHruun POpTpandi, HCNOALIYCMEE B ONCPATOPAX

CSMP 111 (IBM, 1975)

P HECiLin OOnTRARA

AcnEpATSHTHIE MATEMATIIESETE N PAN IS

SHEAOHeHUAALHAR DVHELNEA

Y=EXP(X)

.{JII'ITI'.IIIEDMFTF-FI'[EEMIIFF ClHYE
s SN (X

T IrFﬂ-IerTp]L'-iL'i_'hIII"I EDCHHYC
=C0S (X)

E.“IE[HIT!IIIH I-CIIi!IEII.'-l-

Y=SORT(X)

Hmiﬁ'ﬂ.'lh[l]i"u FHAYLHAE

Y= AMAX] (X1, X7)
HMeIEDI e AHAYCHBAE

T=AMINI (X1, X2)

=4

i = sin (x)
y=cos [Xx]
ye=afx

y=max (X, Xa)

o= minx, Xxa)
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Oneparop ENDJOB 3arepmaet 3aiauie AAR 9BM. Ha pnc. 17 npn-
peleHa noJHas pacnedaTia paccMOTPeHHON MoJean M PesyaLTaTh,
noayueHHEE NoCAe BHIO HEHIS NPOTPAMMEL

Ynpaxuenue 11

[Mporonnte nporpaMay. Mpn peraxTHPOBAHHN cuoefl nporpaMmbl
nenoasayiite noapasaen 2.2.5.

Bo BpeMms HMHTAUMOHHOrO NpOTHO3A BCE onepaTops, ONpefennio-
mpe CTPYKTYPY MOAGAH, BHIOAHAKTCA HECKOALKO Pas, 4 HMEHHO Ta-
Koe gucao pas, kotopoe pasio FINTIM, enenuomy Ha DELT, ecan
npuMenserca Meton 3iiaepa. Pewatomyio poip Hrpaer BeAHYHHA
DELT, sxpupanentnas At B pasgene 2.1, nockoabKy Ona sajflgeT ne-
AmupHy mara uRTerpnposamns. Ilaa onepatopa CSMP c dynkuned
MHTETPHPOBAHNSA, 3aAaHHON KaK

WSH = INTGRL (WSHI, G5H)

OKBHPAJEHTHOE WHCAOBOE BLpaMeHHe, B CAYUAE HCIOALIOBAHHA Me-
toaa Sfiepa, Kak B nojpasjenax 1.1.3 n 2.1.5, nmeer BHA:

WSH TERyALEE — wsHupuu.l-_rnﬂ =4 GSH - DELT

Jhge e JHAYEIME

s storo BHpameHHA C/AEAYeT, 4TO METOA Sfiaepa npeanonaraer
NOCTOAHHYID CHOPOET B PD*ETE B TeuecHHe BCETO mara mno HPEHEHH
DELT. Bufop Takofi BeHMNHE IIara no BpeMetH, npn KoTopofl cKo-
POCTb H3IMEHEHHS MOKIHO NPHHATE nocToAHHOfA, NO3BOARET AOCTATOMHO
TOUHO ONpeAeaHTh 3IHaUeHHE nepeMeHHoR COCTORHHA (e, noapa3s-
nen 2.3.6).

Y¥npaxnenue 12

a. ¥YnpocTnTe NPOrpaMsy Aas CHTyallni, o KoTopoft Bac HHTEpe-
CyeT TOMBKO CyMMapHHil npHPOCT CYXOTo peuecTea (Ges yuera pac-
npesenenus GHOMACCH HA HAASEMHYW H NoA3eMHYI0 COCTABAMILIE).
IonycTute, 4TO NOCEE NOAHOCTHIO MOKpPHBAET NOMBY (GPHOT =
— GPHST). [MporonnTe 3TY NpOrpamMsy.

6. O6LACHHTE, NOMEMY Pe3yJsTaThl NporoHa sToit npoctofi npo-
rpaMMbl KauyecTBeHHO ARAMOTHIHH npEMEpY ¢ HAaMOAHEHHEM Ppesep-
pyapa BOAofl, KOTOpHil paccMaTpHBAlCH B noapasaeae 2.1.4. Co-
cTapeTe onpefeasiouee AH(depeHuHAIBHOE ypasHeHue 1A sToll cH-
cTeMsl # noayuHTe KOS(OHUUHEHT BPEMEHH H YPOBeHb PABHROBECHA.

5. Kakofi CMBICA 3af0MeH BO BREACHHH p3aMMocBfAlefl, B KOTOPEIX
cymMapinil (hOTOCHHTES 3ABHCHT OT LAI, a LAI sasucat or WSH,
B TOM BHAe, KAK OHH OMHCAHH pame? YUro npomcxoant ¢ Kosdiu-
HHEHTOM BPeMEHH?
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21.3. Bapuante npo:pamsst ¢ esnyxIqouuss GyRKyuis

. Jlo cix mop ME NpeAnonaraii, uTO BCE BHEWMHHE YCIOBHA HAR
ynpapasiouiie nepeMeHHue (noapasier 1.1.2) spaAwTCA MOCTOAH-
i, OJHAKO WHTEHCHBHOCTH ACCHMHAALN CO; 8 Goapuwofi mepe
| BaBHCHT OT paanaupni, a cama pajiMalHA MOMET BapLHpoBaTh OT
|CVTOK K CYTKaM B OTHOCHTEABHO WIHPOKOM HHTEPBAAC, Ecan M Xo-
THM, grofi MoaeAbL Obia PeasHCTHYHOM, HYHHO BBECTH B HEC fax-
Tuuecknil ypoBenb PaAHANMH BMECTO 3a1aHHON MHTEHCHBHOCTIL CyM-
MApHORE  ACCHMMARILTH CO; Pagnanus Yopas/iseT accaMuaauned
'CO. B MOZEAM, & CHCTEMA He BJAHAET Ha pazHanHio. [MosToMy Mbl
‘HassipaeM Taryo (QyHKLHIO ynpasaAKoWel nan punyaaawmei. B 6o-
: WHPOKOM CMbICTE, BHIHYHKLAMWIHMHE GVHKULMAMHE  HAILBAKTCA
_TaKkHe nepemeiHble, Ha KOTOpHE HE BAHAIOT BHYTpeHHHE npoueccH
gHCcTeMbl, OHH XapaKTepH3ylT BAHAHHE okpyalomell cpeas (cM.
‘pogpazaen 1.1.3). 3tu  GyHKUHH ABASKTCA DBXOLOM B MOAeqb.
"B kpaiine yNpoULCHHbIX MOAGAAX BEIHYKAAIOUINE dGYHEILHH MOTYT BBO-
AMTHCH B IPOrpaMMy b BHAE NapaMeTpos, Hanpumep,

. PARAMGPHST = 400.

Ouenb 9acTo BHHYEAAWINEe QYHKIHA XapaKTepHHM olpa3zoM H3-
MeHAOTCH B TedeHHe Onpeie/eHHby NEpHOLOB ppeMeHH (CyTKH HAH
" rop). Vpasueuue, onichiBaouiee TaxHue peryaspriie koaeGaHHA BO
“BpeMent, NO3BOJAAET NOAYIHTH npuGAMeHHEEe JHAYeHHS, HCnoaL3ye-
Mble B OCHOBHOI nporpamse. Hanpumep, rofosoil Xoa Kak eyTouHON
iy ixoasuedl KOPOTKOBOAHOBON PajHALUMH, TAK | CYTOUHOIO cymMMap-
'HOTO (POTOCHHTE3A AOCTATOMHO XOPOLID OIHCHBAGTCH CHHYCONARALHORM
‘kpusof. [las cYTOMHOTO CYyMMAapHOro dorocuntesa GPHST, supamen:

'HOFO B CAMHHUAX MACCH F/IOKO3H, YPABHEHHE INCET BHA

- GPHST = 300. +- 200. + SIN (2 « PI « (DAY — (365./4.) + 10.)/365.)
= PARAM PI=3.141592

B stom pupaxenni DAY — koanuectso Anelt B roay WaynHas ¢ | AH-
‘papa. GPHST nocTuraer MHHHMAJALHOrO 3HANEHHHA 100,0 Kr-ra=!' X
X eyr! 21 nexaGpn (DAY =355) # MaKCHMAIBHOTO 3SHAYEHHHA
500,0 kr-ra='-cyt! 21 nwoHA (DAY = 172). Tlepemennas DAY pac-

;hf:'.'t: JBAGTCH 10 YPABHEHHED
~ DAY = STDAY + TIME
.~ PARAMSTDAY = 60.

LR

- Takum ofpasom, MoAeANpOBaHHE HAUHHACTCH C 1 mapra (STDAY =
~==60.). TIME — 370 rexepupyemas CSMP nepemennas, KOTopas Bb-
PamaeT Tekyilee BpeMa B XOAe MOAeNHPOBAHHA. B nagane MOfeAH-

- popauns nepemennad TIME — ()., 3aTeM ce 3HAUEHHE YBEIHUNBAETCA

~NiLa DELT, xoria BHNoAHAeTCS HHTErpHPOBAHHE BCEX nepeMenHbiX
coctonnns. Hun TIME sapesepsuposano o CSMP, utobu KOHTPOH-

 Popar, xon Bpemend, He AONYCKAGTCR HCMOALIOBATH ero B ApYrux
11

Slieasx. Bropofi cnocof KOHTPONHPOBATE OTCHET HHCAA anefl 3aKN0-
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yaerca B TOM, 4yToOH npHcBouTh nepemennofl TIME navanwnoe sua-
yenne. 310 MmomHo cienats s onepatope TIMER caenyiomus ob-
pasoM:

TIMER TIME = 60., FINTIM=210., DELT=1., PRDEL =5.

Koraa ppementofi xoi ynpasasioulefl nepeMeHHod 3alaH B BHAE
TaGaNIE, e MOMHO HeNOoCPeACTBEHHO HCNOAB30BATL Aa8 QopMupoBa-
HHA BHEYHKAawWed dynkuun. HavepeHHHe 3HAUEHHA BMECTe ¢ COOT-
BETCTEYIOUIHMH JATAMH MOTYT BBOAHTLCA B MPOTPAMMY C NOMOIILIO
onepatopa FUNCTION, nanpumep,

FUNCTION GPHSTB = (60., 300.) ,(100., 400.), (150., 480.), . . .,

(210., 300.)

B stom onepaTope ymopagoueHHH( PHA napHEX 3HaUEHHH onpeje-
AfeT cojepaanne TalJIHUN, Ha3BaHHOM GPHSTB. I[Mepnoe uncao H3
Kamaofl naps 4HCEN, CTORIHX B CKOGKAX, NpeacTaBaner cofiofi 3Ha4e-
HEe nesapncamof nepementoft TIME (cyT), BTopoe 4HCAO — 3HANEHHE
aapncumofl nepemennoft GPHST (xkr-ra—!-cyr=!). Paccrosnne Mexay
KOOpAMHATAMH ABYX nap He o0A3aTe/bHO A0AMHO OBITH OAHHAKOBBIM,
spayeHpe Heaapucumoli mepeMeHHofi NOJMKHO BCerja BO3pacTaTh,
4 SABHCHMAR NepeMenias MOMET W3MEHATLCA NponaBoabHO. Texymee
sHauelte 3APHCHMON nepeMeHHofi PACCUHTHBARTCA © NOMOUIBIO QYHK-
uun AFGEN, remeparopa npoussoassofi dymxumu (Arbitrary Func-
tion Generator), KOTOpHil BRNOAHAET JHHEAHYI0 HHTEPNOIRUHIO Tab-
aRuHo samannux GyHKUEA. MMa QYHEUHEE B He3ABHCHMYIO NEpeMeH-
HVI0 CEAyeT nepeiasaTh B BHAe apryMeHTOB dynkunn AFGEN:

GPHST = AFGEN (GPHSTE, TIME)

¥npascnenue 13
CyMMapHas HHTEHCHBHOCTh (JOTOCHHTE3d, BHPAMKEHHAA B ROMHHE:
CTEE 4CCHMEAHPOBAHKONO VEJEKHCAOro rasa, nponopunoHaibia noraio-
neRHON KOPOTHOBOTHOBON pagMauni; Kos(QOUUAEHT NponopUHOHATE-
pocTH cocTapamer 4,35- 10-% xr- %!, koaduunent nepexoia or COy
g CH;O (rawokose) cocrasasier 30,0/44.0. Henoansyfite caeayioiine
IHAMEHHA CYTOMHBEIX CYMM npHxofAulell BHAHMON pagHallinu (400—
700 aq) DTR (10° Mx-m~2-cyr!) aas CTAHAAPTHRIX SACHHX LHed
na wapore 50° ¢. (Goudriaan, van Laar, 1978):
FUNCTION RADTB = (15., 2.61), (46., 4.80), (74., 8.07), . . .,
(105., 12.20), (135., 15.44), (166., 17.01), -+,
(196., 16.41), (227., 13.75), (258., 9.80), . . .,
(288., 5.96), (319., 3.19), (349., 2.11)
DTR = AFGEN (RADTRB, TIME)= .LE6» 1.E4

Mpeanoao#uTe, 410 OTPAKALTCH 10 %, paamauuH. 3anHIATE HOBHIEC
ypagHEHHA H 3aMeHHTe MMM YPARHeHHs, paHee HCMOMLIOBANNLIE B MO-
nean Ha puc. 17. Henoasayfite nporpaMmy, ytofill paccunTaTh Ha-
gonsenne cyxoro semectsa 8 nepnon ¢ 60 no 120 cyTen.
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] TemnepaTypa fBARETCA elle OAHON BHuyMAAWMER pyurumed,

KOTOpan Hrpaet ocolo BamHYD POJAb B MOAEAHAX pocTa. B caeaywo-
fieM VnpamHeHRnn NoKa3aHo, Kak MOMHO NMOCTPOHTE OoJee peajHcTH-
HYI0 MOJENh AbXaHHA NOAAEPHAHHA, VMHTHBAIOUWIYIO BANAHHE TEM-
- mepaTypl.

Ynpaxnenue 14
. PacuinpeTe nporpamuy ynpassennsa 13 taxkum oGpasoM, 9T06Hl
AuXauie NOLAEPIKAHUA cTAA0 3apHCALLIM OT Temnepatypul. [Mpumure
AuEefinkfl XOn TeMNepaTyphl B TedeHne MOEAHpPYyeMoro mepuoia ot
10°C 8 nepswe cytki ao 20°C B nocaeanne cyteu. Henoabsyiite
chenywoyio Tadany:

T gy G e L1 20, 30,
KospduHenT AMXANAA NOLICPHAHHA . . . . . . 0.008 0.015 0.030

MopTopute pacueThl Aas GoJaee peadpHoro Xoia TeMmnepaTyphl.

~ Oyskuus AFGEN ocymectsaser npoctywo JAHHefiHYl0 HHTepnoas-
| @0 MERIY TOYKAMH ¢ KOOPAHHATAMM Xy, iy H Xz, 2. JHaueHne Qyuk-
| UHi § AAR HEKOTOPOTO X BHPAMAETCH CACAYIOILHM obpasoM:
-9 H=H|+{§'1—H|}{I_-"L]ﬂxi_xll-

Ecan Mbl XOTHM HCTOAK3OBATH METOA HHTEPNOAAUMH OoJee BHICOKOTO
TOPAAKA, HAM NOHALOGHTCR fonee OBYX TOWEK: TPH TOUKH AA# mapa-
Goangeckofl W 4YeThpe Toukl Aas kybGuueckoft mutepnoasuns. BooGme
qepes n TouEK MOMHO NPOBECTH KPHBYK nopsika n— . Omepatop
NLFGEN — renepatop meanneiinoft ¢dynxuun (Non Linear Function
Generator) sswka CSMP sunoanser sty paboTy npn n=3J. Xota
Teoperudeckl Gyurunw NLFGEN Mo#HO npiMeHHTs BO MHOTHX cay-
. HAAX, HCMOJL30BATL €8 HYKHO C OCTOPOMHOCTLID. He tpyano npea-
craputh cefe, xax geficteyer ¢ymguns AFGEN: ase Toukn coeiu-
HAOTCA npAMOil aunnedt. CHTYAUHA CYIECTBEHHO YCAOKHACTCA, KOTAa
pesn Hiaer o ToMm, 4To0H ¢ MOMOLLBK onepatopa NLFGEN noctponth
; Kunw napafoauyeckofi HHTEPNONALHH N0 TPeEM COCEINHM TOUKAM.
Ilo stoit npuanne nenoassosanne Gynkunn NLFGEN me ctoan oue-
" BHAHO, Kak B caywae aaa AFGEN. B wacThocTd, ec/n BO3MOXHH

pesKie cKaukil B pPAAe AaHHLX, BepOATHH GoJbuIHe UCKarmeHHA MpH
- Henoapaopannn NLFGEN. B Takux yc/ioBHAX NPEAmouTHTEbHee HC-

- moakzosaTe AFGEN. Ynpamuenwe 15 geMoHCTpHpYer 3ToT CEpPHTHIf
- Hegoctratox NLFGEN.

¥npaxuenue 15
Hayunte caenywoulyo nporpaMmy:
FUNCTION XTB = (0., L.}, (1., 1.), (2., 0.), (3., 0.)
X1= AFGEN (XTB, TIME)
- X2 — NLFGEN (XTB, TIME)
TIMER FINTIM=3.0, OUTDEL=0.1, DELT=0.1
v OUTPUT X1, X2

[




CpaBuuTe  pe3yJsTaThl PacqeToB C HCNOALIOBAHHEM ONEPaToOpoOm
AFGEN u NLFGEN.

2.24. Crpysrypa ssmxa CSMP

CSMP sapaserca npofiaeMHO-OPHEHTHPOBAHHEIM SSLIKOM, NMpeaHa-
3HavenHsM A48 ofnerdeHdd HHCAEHHONO MOAENHPOBAHHA HeNpephis-
HeX npouecco Ha Goasmnx 3IBM. Hcnoawsosanme sT0T0 A3BKA
ynpouiaer nporpammuposanie. [Noassopatens ocsobokaaerca or Tpy-
acemkofi paboTe, CBASAHHOA C NPOrpaMMHpPOBAHHEM METOAOR YHC-
JeHHOTO HHTErpHPOBAEHHA H HHTEPNOAHPOBAHHA, H KpOMe TOro, He
HY#HEO 3a60THTBCA O NOPAJKE BHNOJAHEHHA ONEPaTopos (Mbl elle
BepHeMc K 3ToMy BamuoMmy momenty). Ilporpamma camocToATeabHO
npeacTaBafeT BRXOAHLE AaHHLe B yA06H0f 105 noaks30BaTENs (hopMe.
B ofiazanHocTH NPOrpaMMHCTa BROJAHT TONLKO COCTasjeHHe oneparto-
poB, GOPMAPYIOIIMX MOAEAb, @ Tak#e oDecnevcHAe e¢ COBOKYNHOCThIO
Hexonuux Aannmx. Eme oaso npemmymectso ssnka CSMP B 1OM,
YTO OH MO3BOASET HCNOJAL3OBATH BCe CPEACTBA IWHPOKO H3BECTHOTO
aauka Poprpan. [omusmo cpeacrs Poprpana, sauk CSMP cogepxur
PR ONEpaTopoB, KOTOPHE CNENHANLHO NpPeiHAIHAYEHB 1A Eaﬁmm
¢ HenpepuBHEME cHctemamu  (manpumep, dynkunn  INTGRL
n AFGEN).

Kamauit nporod NporpaMMel PacyeroBR 10 MOAENAH HAUHHACTCH
¢ 3ajainoro Hawaawmoro cocroanns. IIpn neobXoAHMOCTH 3TY HacTb
MPOrPaMMB MOMHO OTAEANTH OT ONHCAHHA CTPYKTYPN Moaean. B npo-
FpaMMe Take MOKHO BLUIEAHTh W TY €€ 4acTb, Ijle Onpeaenserca
KOHEHHOe COCTOAHHE MOAEAH Ilocide NporoHa M, BO3MOMHO, NPHHH-
Maerca pemenHe o HeolXoAHMOCTH HOBOro nporomna, Ias storo mo-
Aeas Ha sanike CSMP  MOMHO pacyJeHHTs Ha TPH  CerMeHTa:
INITIAL, DYNAMIC n TERMINAL, onpeaeasiouine, Kakue pacuersl
AOJMHN BHNOJHATECH 10, BO BPEMA I NOc/ie KamI0ro NporoHa npo-
rpaMubl. 3aech MH He Gygem KacathcA cermenta TERMINAL.

Cerment INITIAL ncnoabayercs HCKANYHTEABHO AAA 3aJaHHR HC-
XOAHEX 3HAYEHHI NepeMeHHHX COCTOAHHHA M BHUMCACHHA TeX nepe-
MEHHEY, KOTOpHE AONMHE (HTh BhHpaMeHH Yepes OCHOBHBIE mapa-
meTph. Onepatopu B cersente INITIAL punoinswoTes TOJBKO OAHH
pas 3a nporon. Ecan npeaAnoaoiHTh, HanpHMep, YTo HavyaabHas
Macca noferor 0 KOpHel pPAcTEHHA 3aBHCHT OT MACCh BHCEHHHX Ce-
MHAH, TO HMHTAUHOHHAA MOAEAL NPHMET CAe1YIOUHE BHA:

TITLE DRY MATTER PRODUCTION
INITIAL

INCON SEED == 150.

WSHI =SEED # 0.6 # 0.5

WRTI=SEED 0.6+ 0.5

Juauenne xosdduunenta, passoe 0.6, MOKHO HCNOJALIOBATH AAA BH-
uHCAeHUs GHoMacesl pacTenns no OGHomacce ceMan (B AanHoMm cay-
yae HCNOAL3YeTcH oTHowenne nobern,/Kopuu, pastoe 1),

(k|

Cersent DYNAMIC copepinr nonsoe onncanie AuHaMHKH ci-
(CTEMBI, @ TaKkKe BCE NPOYME PacueTl W PelleHHs, HeoGXoauMBLe 447
yenexa sogennpopanus. B npocrefinx mogeasnx cersenr DYNAMIC
COCTOMT M3 OJHOTO pa3siena, HanpHMep,

DYNAMIC
TWT = WSH 4+ WRT
WSH = INTGRL (WSHI, GSH)

H T. 1., KaKk mokKasawo Ha puc. |7, a0

END

'_B Goaee cnomuMX cacreMax cermedtr DYNAMIC momer nenanthes Ha
HECKOIBKO Pa3ienos, Kamaufl H3 KOTOPuX Oyaer OTHOCHTHCA K OT-
pensnoft cyOmoaens (noapasaen 2.3.2).
- Cpeundurauns cermedta INITIAL se obaszatenssa B uacto ony-
‘cKaeTcH B HeGoabWHX Mogeasx. B rakom cayuae He Tpefyerca SBHOMO
‘obnseaenns cermenta DYNAMIC ¢ noMompio meren DYNAMIC,
Oano u3 raaenux npeumymects Asska CSMP — sto naanyne npo-
rpasybl coptHposki. OHa NO3BOAAET NOAL3OBATENIO COCTABHTEH HMH-
TALUNOHHYIO NporpasMMy, Pacnojaras ee OnepaTtopel 8 TOM HOPAAKE,
B KaKOM, N0 ero MHEHHIO, NPOTEKAIOT NpPOLeccH B CHCTeMEe, H TAKHM
a6pazom, 4TolK nporpamma umena sHanGonee scHufl u ynoOHwA 175
grenns sua. Oawako B 3TOM cjaydqae OnepaTopsl 3a4acTyio pasme-
WAloTCA B NOCAENOBATEALHOCTH, KOTOPAA NPOTHEONOMOHHA MOPALKY
aunoanenns suyncaesnfi., B CSMP nporpaMma copTHPOBKH BHINOA-
“HAET ynopaaoueHne onepaTopos, NpeacTabnenusx B mooil nocaeso-
BateachocTH. HeoGxoanmocTs coOpPTHPOBRKH onepatopos obycaoBaeHa
TEM, HTO BLMHCACHHA Q0JKHB BHIIOAHATHCHA B onpeaeieHHoit cTporof
MOCAEI0BATE/ALHOCTI: BHYNCACHHE NEPCMCHHEIX CKOPOCTH BCeria
CADJUKHO NPelmecTBoBaTh KOPPEKTHPOBKE MNCPEMEHHBX COCTOAHHA.
STO cAeNYeT N3 OnNpefeseHHd AHHAMHYECKOro MojeanposaHus (pas-
1.1). Tage Bce nepeMeHHLe, HCIMILIOBANHEE A8 BHYHCAEHHH
S CKopocTeli Bo BpeMH f, ZOJAMHE HMEThb COOTBETCTBYIOLUHE 3HaMCHHA,
" HO fe Te, KOTOpWE COOTBETCTBYIOT NpPeAbAVIIEMY HAH Nocieayio-
memy wuurepeany spesmenyt DELT. Onepavopw caeayver npusect
B 0AMHL NOPAAOK, ECAH nporpaMMa cocrasaserca Ha Qoprpane, HO
» B 3TOM #3WKe 3ajava COPTHPOBKH ONEpaTopoB BO3JOMEHA Ha npo-
“TpammucTa (1 oOBYHO He HM3BECTHO, HACKOALKO NPABRJILHO OHA Bhl-
- MOaHAeTCH).
.~ Hanucaunan ua Qoprpase nporpamma, fnocjde TON0 KAK KOMOH-
Aipyiowan nporpamsa CSMP smnoannaa ee cOPTHPOBKY H HEKOTO-
aApyrite npeofpasosanud, noayuaer nassanme UPDATE. Ona
ik #e goctynHa, Kak u apyrue dafiau, cosnansue 3BM,

=
-
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Ynpaxcnenue 16

[Mpupeaute onepatopu moaean nz nogpasaeaa 2.2.2 5 weoGxonk
Mblil 148 BuuncaeHna nopaaok. OTMeTnTe, B YeM 3TOT NOPHIOK OTAL
HAETCH OT NepPBOHAuAALHON nocaejopaTennHocTy, Bunoannte TPaHe
JAUHI0 nepsoHasaasioft nporpammun ¢ CSMP na Poprpan (sapuag
UPDATE). Cpasnnte pesyastatel saweil colcToennoil N Maumupo)
COPTHPOBKH. 3aNHWNTe HA3BaHUE B OWNGOYHOM Bide H MOCMOTDHTE
YTO nponaoiaer. Yro Momer cayunTheA, €Al B ONEPATOPE NPHCYTER
pyer ownbka? Hanpumep, nenpobyiite onepatop [

MAINT = (G5H 4+ GRT) «0.015

.

Cuerema nporpamauposanns Ha #3Wke CSMP noasoaser g
WECTBAATL ABTOMATHYECKYID COPTHPOBKY ONEPaTOPOBR B CErMenTa:
INITIAL n DYNAMIC nesasncumo apyr ot apyra. b

2.2.5. Ocnosnsie npasuia npozpasmmuposanus ma assike CSMP

Adas toro utofn NpaBMABHO COCTaBHTL nporpammy ua CS
HeoOXOAHMO MHHHMANBHOE 3HAHWE OCHOBHMX CPEICTE 3TOTD H3E
IlE'-rlll HACTOH e G HDJPHEIHEJ'IE. — MOIHAKOMHATE YHATATEAS ¢ OCHORHE H
OMepaTopaMi, KOTOpble uacto menoawaywtes s CSMP. Boaee nogs
pobnan HHGOPMalNA COAEPHUTCH B PYKOBOACTEE N0 NPOrpaMMHpo
sanmo Ha CSMP (IBM, 1975). r

Oneparopet danmerx

OnepaTopsl [aHHHEX HCNOALIVIOTCA AAR NPHCHOEHHA HHCE HHB
sHavenum napamerpam, KOHCTAHTAM N HAYAAbHBIM VCIOBHAM, .i;
npHMep, '

PARAMPl=.... P2=....

CONSTANTCl =, ... C2=....

INCONIl =.... I2==., . .
MapaveTpu, onpefeiennte s onepatope PARAM, SBAR10TCH KOHCTAH=
TaMi BO BpeMA Nporoda uMmuTannonmoll nporpavmbl. [lepemennués

MOMHED BBOANTL ¢ nosmombi Metkn FUNCTION (cm. nogpa3s
nen 2.2.3).

Oneparops cTpyxrypel

OnepaTops CTPYRTYPH ONACHBAIT GVHKUKROHAILHLE BIANMOCHS3H
MEM(IY TNepeMeHHHMH B Mmoaean. B nporpamwme, cocrasiedsoft HE
asuke CSMP, moxkuo nmenoassosath onepatopst @PopTpana u pass
pewenst ace gynkunn Poprpana (tada. 3). Tlpuseiem npumeps’
ONepPaTOPOB CTPYKTYPHI:

Y=(A4+B)sC

ROOT =SQRT (X**2 4 Y**2)

A=INTGRL (2., X**2 4+ R/D)
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LqiTedbHEE CREACHHA O NMEloIIXCH B CSMP u Poprpans
‘f‘:ﬁ[r,!n ¢ MomHO Hafith B Talna. 2 u 3, oaHako HanboOAee NOAHO OHM
:';15-.- ypIeH PYKOBOACTBE N0 NPOrPaMMHPOBAHNIG  Ha CSMP
ppP=" " noe 3

I'|.||,\. II.'.Il'I—"'-

Ei'i!,,]m-,m-|||:n AOMEHL 3ANHCHBATLCA CNpaBEa OT 3HAKa papencTea,
% “icIoBOe 3HAUeHHUE NPHCBANBAETCA NEpPeMeHHOM chesa. Brunc-
x ];'”,_1 peipamenil BHENOTNAETCA COrACHO cTamAapTHOR HepapXHu:
e _ puyicaeHns 8 ckoOKax (B coMETaMMB ¢ (PYHKUUAMH tropTpana
sMP);
mn CaMED, 1
e goasexenie p crenens (**);

— yuuomenne n aenenne (%, /)7

_ caowende n BuunTanne (4, —).

Onepatopil OIHOTO HEPAPXHUECKOTO YPOBHA BHIOJHAKTCA CJeBa

ganpasc

Onepatopsl, ynpasisoujue anaodom

Onepatop TITLE nossoaser noab30BATENH HACHTRPHIUNPOBATE
pporpaMMy, OH NOSBARETCA BBEpXy Ha Kaxaoil cTpannue pacnedaTki
pporpamuul, Onepatop PRINT ncnodb3yercs AJR 3a8J8HHA NepeMen-
HEIX, IHAYEHIA KOTOPHX GYAYT HANeuaTanul qepes Kamiuil nHTepBa’
PROEL. Jla# BHEOJa HEKOTOPHX NEPEMEHHHX Ha newaTs B rpadu-
weckou mpae nenoassvercs onepatop OUTPUT. [lpumepu cM. B noi-
pastene 2.2.2,, a raxe B Tala. 9 u Ha puc. 24 B pasneae 3.1.

Oriepatopsl GHPABAEHNA BWNOANREHUEM

B onepatope TIMER 3azalorcs 3naueHis onpefeieHHEX nepemed-
HHX CHCTCMB:

FINTIM — spesms okoHdYanna MOACAHPOBARNA,

OUTDEL — mar no BpeMeHH AAf BHBOAA JaHHHX Ha Nedath
N ApescTaBIenns ux B rpaduueckoM BHe,

PRDEL — war no BpeMeHH AR NedaTn 3HAYEHHI 3anpolleHHBIX
NEPEMOHHBIX] )

DELT — war nnterpuposanns (cu. Takke noapasten 2.3.5);

TIME — sauaiLHoe 3HaueHne Bpemenn (3ajaeTca TOraa, Koraa
OHO HE pasio HyA0). )

C novonsio metkn FINISH moxno seecTn orpaiiuiBamllice yeao-
BUE 1nu  mogeanpoamms, Hanpumep, koraa TWT  npessimaer

.20 00 Kr-ra=!:

FINISH TWT = 20 000.

B onepatope ynpasaenna BinoaHeHneM
I METON nuTerpupoBanns, HanpuMep,
METHOD RECT
Ecain v onepatope me ofiycaoeaeso ncmoassopamne metona Siizepa

(METHOD RECT), mcnoassyercs meron RKS (em. pasaen 2.3).
Onepatop END sasepwaer onucanne mogeanm, onepatop STOP sa-

T
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KaluipaeT HMATARORNLE nporon (nporouu), onepatop ENDJOB 3a-
Bepuiaer paboty.

floaTopHsie npozomb

Ecan HeobXoanMO elle pas BHNOAHNTE PAcHeTsl N0 MOAeAH, BEIM0-
yHE B Hee HOBHE AaHHLE H/HAH ONepaTop YNPaBjIeHHA BHXOZOM
H BHOOJHEHHEM, 3TH OMEpaTopw PasMellaTCA MeXIAYy ABYMA one-
patopamut END, manpumep,

END
PARAM . . .
TIMER . . .
END

STOP
ENDJOB

Tpn dopsuposaiil NOBTOPHLIX NPOrOHOB JONYCTHMO HCNOAL3OBATE
TOJLKO ONEpaTops BBOAA NAHHBIX C TakKHMH MeTkamu, kak PARAM,
CONST, INCON u FUNCTION, wo ne ypasnenna. Ilpn Heoanoxpart-
HOM MPOroHE NPOrpaMssl Mo PALY 3HaqeHHil napameTpa 5TH 3HANCHHH
non#Hs OBTh 3anHCAHE B KPYTIRX ckoOKax, Hanpumep,

PARAM GPHST = (300., 400., 500.)

TMpr KaxAoM NPOroHe MPOTPAMMB 5Td BO3MOMKHOCTL MOMKET HCMOb-
30BATLCA JHLIL A8 OAHOA NEpeMeHHO.

Ynpaxnenue I7

HenoapayiiTe onmcanne posmomuoctd fsuwxka CSMP ana toro,
4T00H PaccMNTATH B OAHOI NpOrpaMMe CYMMAPHOE HAKONJEHHE CYXOro
gemecTsa aaA seex coverannid GPHST (300, 400., 500.) u anavenuil
OTHOWEHNA Macchl CYXOro BenlecTha NOGEroB K NJAOWAAH JAHCTOBOR
nopepxuocTH (400, 500, 600 kr-ra-') npm pacuere LAI. Hauunte
C nporpaMmsl, onucanHod B 2.2.2,

Cunraxcuc

Cheavolliie CHHTAKCHYECKHE TmpaBuia MOryT OuHTL NMOAC3IHH npH
pelaKTHPOBANNH NPOrpaMMuL:

' — p HA3NAMKEX NEpPEMEHHHX AonXHo OGuTL He Gonee 6 IHAKOB;

— KAamAHM onepaTop AOAMEH 3aHHMATL OAHY CTPOKY,

— mHOroToune nocnae onepatopa (...) O3HAYAGT, YTO ITOT Omepa-
Top Gyaer npolouieH Ha cAedywilied cTpoke (0AHAKO 3TO OPABHAD
ue aeftictever 8 MACRO —cm. 4.2.3);

— MENAY HAIBAHHHMH NEPeMEHHLIX H ONEpaTopasMy AONYCKaeTCH
HaaH4yHea ﬂpDﬁE.ITI:}B:
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| — aaA NpOrpaMMbl OTBOAATCH KOAOHKH ¢ 1 no 72, KOAOHKR
¢ 73 no 80 npeaHasHauveHbl A9 HACHTHPHKALKN;

. — OnepaTopsl MOFYT HauuHaTeCA ¢ Aw00fl KOJOHKH, 33 HCKJIIO-
"gennem onepatopa ENDJOB, xotopuil A0jKeH RavuHaTecd ¢ nepsoi
KOJOHKIL,

~ sHak (*) B nepeoii KonoHKe ofosHauaer KOMMeHTapHil.

B
Orsicranue owubior

.~ Ecan A3bK yOpasJeHHs 3ajaHieM HCNOAL3YeTca COOTBeTCTBYH-
iu:_nu oGpazom, IBM pewnt nocrasaennyio paMmp sagauy. Ecan b 3a-
faye NMeTeA OWHOKH, MAliNHA BHAACT OAHO HAH HECKOALKO co0G-
mtennft o6 sToMm. Ecan B camom cooflienun He colepHHTCA 06BACHE-
muf ownOKN, CAeAYeT PYKOBOACTBOBATLCA HHCTPYKLUHEH mo nporpam-
muposannio na CSMP (IBM, 1975).

" Ecan 3BM une (opMuHpYeT AHATHOCTHKH M Pe3yJbTaTHl BEYHCIE-
HHf, Ha Baw B3TAAA, NPaBHJAbHEE, BCE-TAKH HEAL3A OGHTL B NOJIHOA
yBEpeHNnoCcTH, 4To B Bafuefi nporpamse Her ownOoK, ocobGeHHO NpH
paGote ¢ OGoabmofi nporpaMmof, IMeuell CADKHYI CTPYKTYPY.
B sToMm cayvae chielyeT BRNOIHKTE KOHTPOAbL NPOrpasMMel;

. — nNpoBepHTL NPaBHALHOCTL BCeX pasmepHocteil. 3ta npoueaypa
DuEHb 1107€3Ha, TAK KAk B pesyipTare CTAHOBATCA NOHATHee 3Hade-
HHS pasamiHEX KoadpHUHEHTOR H NapaMeTpos;

— BHNOAHHTE NPOFOH NPOTPAMME A5 IKCTPEMAJbHHX YoaoBHi;
. — penoassopath saement DEBUG. Hanpuwmep, nenocpeacTBeHHO
nepen onepatopom END sanucats:

NOSORT
CALL DEBUG(2, 10.)

Kax yxkazauxbie B CliCKe BLIBOAA, TAK W BCE OCTaJdbHbE NepeMeHHBIE
NeYaTalOTCH ABAKAW — NEPBHA Pas Ha NECATOM [mare no BpeMend,
@ 3aTeM Ha KamAOM BTOPOM [are HHTETPHPOBAHNA, 3T0 NO3BONAET
KOHTPOAHPOBATE BCE BHIMICACHAA.

2.3. HekoTopbie NpHeMbl AHHAMHYECKOTO MOJENHPOBAHHA
3 #. Fyapuaan

“ 1.1. Beedenue

. BucoxokauecTBeHHBE NPOrpaMMH A48 AHHAMHYECKOr0 MOACTHPO-
‘BAHHA MOMHO COCTABAATHL NPH YCAOBHH, 4TO HCCASAOBATE L YMeer
01b30BATH HEKOTOPHE crnensanbube npuemul. fAawk CSMP, onu-
‘Cannmii B pasjene 2.2, n03poJfeT CTPOMTE MOAeNb, HCNO/AL3YA HaGop
YA00HLX cpeacTs nporpaMMHpoBanng. 3jeck GYAYT paccMOTpEHW He-
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KOTOPME H3 STHX CPeACTB, 3 TaKMKe oOBbACHEHL NPHHUNNL uX padoTw
H Hl:l-lil:"'_lf‘ﬂl,HE: HM HCDOCTATEH, 4TO NMOZBOAHT HCNOALIOBATL HX C G0ak-
wefi sddeRTHBHOCTEIO W NOAYYATE Oodaee HaleHHLE Pe3yabTaTth,
Hueerca Hemano yaayHux nocobufl, B KOTOpEX noapoGHO H3NAramwTes
ypcjenHue Metoaw. Tak, HanpuMep, clelyer ynoMaHyTh pabory
{Scheid, 1968). B 2.3.2 paccmarpuBaeTcd npoleaypa COPTHPOBKH
ONCPATOPOB B NporpaMse, a Takme OJOKHNPOBEa 3TOR TpOUELypH
H NoCTpoeHNe cOPTHpyeMHX GJI0KOB, CBA3AHHBIX BHYTpPEHHER nocieno-
A TEABHOCT B,

Koraa yacts nporpaMssl HeDJHOKPATHO NOBTOPAETCHA B OOHOH MO-
aAean ¢ pasnwMp Haspanusmn, Asek CSMP npeaycmarpusaer BD3-
MOMKHOCTb Henodbzobanna cpeacrsa MACRO. 31a gacts nporpaMmul
onpeAefeTcs TOAbKO OAMH pa3 B Hawaje, satem Tpancastop CSMP
aancuBaer ee pesne, rae susspaerca MACRO. 3ta npoueaypa ofn-
acuferca B 2.3.2. HesnBHue ypaBHeHHA PelaiOTCH ¢ NOMOLLBIO HTEPA-
nuoHHMX metogos. B 2.3.4 onucupaercs sxoaawni 8 CSMP neasubii
(ymanaupaemuil) unka IMPL n smeron casmoszanucn (sell-writlen me-
tod). Yncaenuoe uuTerpHposamue paccmatpusaerca B 2.3.5, 2.3.6
H 2.3.7. BuGop meroaa HHTErpHPOBaHHA, HADAAY C BPEMEHHHM LIAroM
HHTErpHpOBanna ® kKosduHUHEHTOM BPEMeHH, onpefeidercd TaKHMIH
XapakTepHCTHEAMH MOASAHPYEMOMR cHCTEMH, KAk HaauyHe oOpaTHHX
CBA3CH H pasphiBOB.

2.3.2. Copruposka

[MaBHOe NpaBuao AJAA COPTHPOBKH ONEPaTOpOB NPOrpaMssl Wycra-
HOBJEHHA NOPAAKa HX BHIYHCACHHA 3aKIOYaeTcs B TOM, uTO Jwbasn
nepeMeHHas, CTOAULAR ClpaBa OT 3HaKa paBeHCTBa B onepatope,
AoaxHa GWTL 3apanee onpeiaefesa B nporpamsme, 3T0 NpocrToe npa-
BHJO BEJAOueHo B TpaHcantop CSMP, xoTopwifi roToBHT HCXOAHYIO
nporpaMMy k aaiseiiueii ofpafoTke ¢ noMollbio koMmnuasTopa ®op-
Tpana (cMm. 2.2.4).

OnHako BO3HHKAIOT CHTYAUNW, B KOTOPHX MPOrpaMMHCTY Keja-
TejasHo oOX0AuThL 3To npasiao. Hanpumep, B HO4HOE BPEMsA OTCYTCT-
ByeT HeoOXOAHMOCTL BHNOJHATL TPYAOEMKHE pacuerst ocaabuenns
pajiHaNNH, NO3TOMY uedecoolpasio OPONYCTHTL 3TY 4HacTh MOAENH.
Dro 03HATAST, WTO HeoOXOAHMO BEJIOYHTE B NPOrpaMMy KOMaHay
YCJA0BHOTO. nepexoaa, T, €, KoMaHAy Nponycka pafa onepaTopos, ecad
yposelb pagHaunn pased wyaw. Ecan nporpaMmict yiKe pewina aaa
cels, Yepes KAKHE HMEHHO ONepatophl CJAelyeT <nepenpurHyTh», OH
ponxen Guth yBepen, wro Tpancasrop CSMP we napyumnt xopoulo
cOanancnposannofl coptupoBki. [losToMy nporpaMsucT BBOAMT
KOMally, KOTopas 3anpeulaer TPaHCAATOPY KacaTeC 3THX onepato-
poB. Beero cywecreyer gse Takux xomadas: NOSORT n PROCE-
DURE.

Merka NOSORT pefictever 10 Tex mop, NMOKa ee He OTMEHHT MeTKa
SORT, uro npUBOAKT K CO3JaHHIO HecOpTHpYeMoro 0JoKa oneparto-
poB, KoTOpHIl pacnodomen mexny metkamn NOSORT u SORT. One-
paTopH, pacnooXeHHHe BHe 3Toro GAOKA, GecnpenateTBEHHO COPTH-
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pyioTes Tpancaatopos CSMP, pnpouew, npi 0AHOM OTPaHHHEHNH: HX
Heab3a nepemeuiath B rpannun G6aoka NOSORT. Takum oGpasom,
NOSORT ageaur nporpaMsy Ha CeKUHIH.

Ecan HeolxoauMa NoAHAA YNOPANOUEHHOCTL, CAEAyeT HCNOJAL3O0-
path metky PROCEDURE. B stom caywae Tpascaatop Gyaer pac-
CMATPUBATH TPyNny ONEpaTopoB Memay 3TOll MeTKON U MeTHOA
'ENDPRO kag oaun Goablnofi coptHpyemulit onepatop. [lo sToi npn-
yHHe TPaHCAATOP morpelyer onHcaTh BXOAHbLIE H BLIXOAHBE HepeMeH-
‘Hue storo GAoka, AAR Toro 4TolW ObTL B COCTORHHM NpPaBHALHO
‘pasMecTHThL €ro cpeal APYrHX ONepaTopos NPOTPAMME; KOMaHaa
"PROCEDURE me meant nporpammy #a cexums. Hanpumep, nony-
CTHM, HAC HETepecyeT cyMMa ueanx wicen mexay NI u N2, Kotopuie
PacCHHTHBAKTCA B KAKOM-TO MHOM 4ACTH MpOrpaMubl; Pesy/bTaT S
| HCnoAB3yeTcA rae-To eile, 3Jeck MBl MOMEM COCTABHTB Nporpammy
¢ nenoassopannes komanaw PROCEDURE:

' FIXED I, N1, N2
PARAM N1=0
N2=TIME
PRINT 5
TIMER FINTIM = 10., PRDEL=3.3
PROCEDURE S == SUM(NI, N2
S=0.
IF(N2.LT.N1) GOTO 10
; [== NI
11 S=5+4I1
[=]+41
IF (LGT.N2) GOTO 10
GOTO 11
10 CONTINUE
ENDPRO
END
STOP
ENDJOB
B npoueaype PROCEDURE gas cyMMHPOBAHHH HCMOABLIYETCA pal
HOBRIX onepaTopoB. Metka FIXED onucusaer nepemenusie I, N1 n N2
 RKak uensie wicaa. B onepatope IF cpaBHuBalTCH 3nadenns ABYX me-
peMennnlx A48 Toro, 4To0H, Hanpumep, yGeantoed, GyAeT Ju Jesas
mnepesennan Goaswe (GT) mam senswe (LT) npasod nepemeHHof.
an sto 18K, 9BM sunoanser komanay GOTO ® nepexoaut

{ CTPOKE, KOTOPaA MONMEHOBaHA ee HOMEpOM, Eean sTo He tak, IBM
pofon#aer BWAHCAGHHA co  caeaywouwedl cTpokm.  BeaycaosHan

B Hoxaay N 30A |



komanga GOTO 11 zacrasaser IBM onats pepuyThca K Npeabayiinm
eTpOKaM, 4T00L NOBTOPHTE pacwer GJoka onepatopos. B noapasiede,
NOCBAULEHHOM HTEPALHOHHLIM METONLaM, M VBHAHM NpHMEHeHHe cer-
smerta PROCEDURE.

2.3.3. Henoavsosanue MACRO npoyedype & CSMP

B cervente MACRO onucupaetca To ofllee B CTPYKTYpe npo-
WeCea, 4TO HMET pasanynsie GJ0KH HAN Pa3anYHEe KOMNOHEHTH MO-
aean. B stom empicae MACRO wanomunaer noanporpamuy Poprpana,
¢ Tofl AMwmbL paznuiled, 4TO BH3MBAETCA OHA He B (Jaze HCNOJHEHNH,
a B @aze Tpamcasumn. Kamawifi pas, koraa smassaetcsa MACRO,
tpancaatop CSMP pacuinpser ero B NOAHBI TEKCT ¢ COOTBETCTBYIO-
M cumsoaamu. Koraa sto caenano, HauHpaer AeAcTBOBATL Npo-
rpamma copruposkn CSMP, nostomy B npeaenax onpeaeacins OaoKa
MACRO ner Heo0OXoAMMOCTH YNOPAAOYHBATL ONEPATOPM.

B kauectBe npHMepa PaccMOTPHM NPOCTYIO nNporpaMsy pocta
ceALCKOXo3RficTBeNHON KyabTypet (cM. 2.2.2), KoTopas pacllipena,
yTofsl Y4eCTs KOHKYPeHUHIo B nocese. MOMHO NpeanoaouTb, 470
B cMellanHoM [10CeBe NOrJolleHHe painauiy NponopuUHOHANLHO JAHc-
TORO/ NOBEPXHOCTH Kajaoro BH1a pactennfi, Duavane npHBeiem
onncanne MACRO:

MACROTWT, LAl=GROWTH(TWTI, MC, CVF, ALU, LAR)
TWT = INTGRL (TWTI, GTW)
GTW = (GPHOT — MC*TWT) *CVF
GPHOT = ALU*AVIS
AVIS = IVIS* (1. — EXP(—0.7*LAIT)) *0.9*LAI/LAIT
LAl =TWT*LAR
ENDMACRO

B sty konerpykunio MACRO BxoaaT cieayionine HOBHE NEPEMEHHLIE
0 RoadpHUHEHTH:
ALU — cpentssa spdeKTHBHOCTL HCNOABIOBAHNA Paanauuy, Bupa-
MEHHAA B EINHHLAX MaccH CHHTEIHpPOBAHHOH TAIOKOSL
Ha BeAHyNHy noraoulenxofl paamauun, 4.E-5 Kr-m® X
> ora—t Jlwt;

AVIS — noraowennas suanman paaunamns, Qax-u-*.cyr 'y
CVF — koshpHiuHenT nNpespalienus IIIOKO3W B OuoMmaccy,
0,7 kr kr; 1
IVIS — npuxoasiwas suausan paanauus, 10.E6 Mac-m—*-cyT™';
LAR — kosipuunent JHCTOBOR MOBEPXHOCTH, LE-3:ra g7l
MC — gosdunuent AWXaHHA NOLANEPHAHHA, BHPaKEHHLIN
B elHHHIAaX Macchl TAIOKO3L HAa | Kr cyXxoro Bellectsa.

0,015 wr.gr~'.cyr™. 3TH vHCAOBHE 3HAYEHHA — JHUIL
NpHEMJeMEe OlLEHKH, KoTopule HUKOWM olpasoM He cle-
AyeT ynofoOJaATh PHINYECKHM KOHCTAHTAaM.
- Onpeneaeane MACRO poasuno croats nepen merwoft INITIAL,
nDHHTHtI. T 34eCh MOCAel0BaATEILHOCTH onepaTopoR He ARTHETCH
abiuncasemol. Tlpn weaanun 8 onpeaeaenne MACRO wmomuno BEMIO-
yute snesment PROCEDURE. Crpykrtypa, npuseaennan B onpejgene-
gun MACRO, Gyaer sanncmpathesi B ocHOBHOM nporpamue BeAKHM
" pas, xoraa Tpancasarop CSMP serpernt ee Bu3os. Jipa TakHx Bu30OBa
(aas ABYX BHAOB pacTeHHfl) HMEWT CAeAYIOWHA BHA:

TWTI, LAIl =GROWTH(TWTIl, MCl, CVFIl, ALUI, LARI)
TWT2, LAI2=GROWTH (TWTI2, MC2, CVF2, ALU2, LAR2)

Heaecoobpa3no noMellats BXojunnie nepesmennnie MACRO B npasyio
HACTL BHpamenuii. B ocHOBHOM nporpaMse sTH nepeMeHHnie J0AMHb
OHTE paccynTanel Jubo o0bABACHE KAK DApaMeTpsl HJAH HaYa bHbE
SHavenns. B nawem npumepe nepemennsie TWTII n TWTI2 nonmnst
o 0TAeNLHOCTH 3anucwBaTeed Ha crpoke INCON n ananormano MCI,
MC2, CVFI1, CVF2, ALUI, ALU2, LAR] u LAR2 —ua crpokax
PARAM. Takie moryT BeTpedathes nepeMenusle, obumipe ais oGonx
BHACB pacTennii — 3aeck, Hanpumep, 310 LAIT. TMostomy nocaeanss
nepeMennad He BXOANT B CMHACOK A@PryMeHTOB Il onpefefseTcs B OCHOB-
HOIl nporpasmme:

LAIT =LAIl 4 LAI2

Tlonatho, uto onepatop TIMER n oneparoput vnpasiacHus BHBOIOM
AOTAEHN GHTL onpejenenn obuiHNM cnocobou,
. Takas nepemennas, kak GTW, xkoTopas HCOOABIVETCHA TOIBKO
BuvipH Gaoka MACRO, me m3secTHa B OCHOBHON Nporpamse, no-
DALKY €e HMHA He BOUWLIO0 B CNHCOK APryMeHToB, JTY NepeMennyio
MOMKHO BBCCTH B OCHOBHYIO NPOrpaMMy, ecail BKAWUATL ee B ChHcOK
@PryMeHToR,
Ed

L ¥npaxwuenne I8

3apepluyTe nporpaMmy, Kotopas OLLIA HAUATA B3TOM NoApasjene,
@poronnte ee nw Hecaeayite UPDATE o Buxog nporpamal,

Hrepayuonnste merodsl

B nuutannonHoll MOIeAH MOMHO MPHMEHRNTE HTEPRUHOHHEC NPO-
; MIYPE 447 BHMHCACHHA 3HAYCHIA ﬂEpEI‘-TEFIHDﬁ COCTORHHA, RKOrda ee
Bpemennoit kosdupuunent (cm. 2.1.7) Man no cpasHenno ¢ waroM M-
rerpuposanns. [Ipasvenenue storo meroja uedecooGpasHoe B CAOKHBIX
Moneanx, KoTopue 06LEAHHAIOT TPH HEpPapPXHuecKnX ypoBas (M. [L4.4),
-:.’_ETUM CaA¥Hqae MOMHO AONYCTHTDL, 4YTO 378 NEpEMEHHAR COCTOAHHRA
BPHxonuT B COCTOANNME PABHOBECHA CO CBOEll OKpy#aloweid cpeaofi
BCae wamaoro wara no spesedn. Craunonapuoe COCTORHHE MOMKHO
¢ NOMOWEBK HTEPALHOHHOrO METOLA, ONPEIeaRLIEra TOHKY,
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B KOTOpOR CKOPOCTL M3MEHCHHA HHTerpaia paBHa RYJ. [lpn sTom
MOAPA3YMEBAETCH, NTO 3TV CKOPOCTL H3MEHEHHSs PeryJampyer oTpHua-
TeabHan oOpaTHas cBA3b. PaccMOTPHM, B KAUECTBE NPHMEpa, MOLENH-
poBaHNe Npollecca HAKOMJABHHA W noTpedieHHs ACCHMHAATOR peseps-
noro onaa, Bpemertolt kosdduunent GopMUpOBAHHA TaKoro peaeps-
Horo (oHIa paBen NpUMEpHO NOJOBHHE CYTOK, N0O3TOMY HeoGxoauM
eAeCYTOYHNI yuer Beex «ctartefis NOCTYNAeHHs M PACXOAA ACCHMH-
ArTos B pactemun. Korna Mofeanpyercs CYTOUHHIE XoX c wiaroM
HHTEFPHPOBANNA NOPAAKA HECKOJALKAX MHHYT, Pe3epBHHI (oRA MO-
JWHO CYMTATHL nepemensofi coctosuua (cm. 3.3.3). dasa moaennposa-
HHA pocTa HA [IPOTHHKEHHH BCEro BereTallHOHHOrO nepHoAa F;ﬂﬁeu
cyTouHHfi War no BpeMeHH, a paBHoBecHH yposens (equilibrium
level) pesepBoB onpeaeifeTca ¢ NOMOLLLIO uwrepaunii, [Qas cpaBHeHHA
paccMOTPHM BHauade cAeAyioUHil cnocol 3ajanus nepeMednoil co-
CTOAHNA:

TITLE RESERVES AS ASTATE VARIABLE
INCOMN RESLI=0.1
RESI = RESLI*TWT
DYNAMIC
RESL = RES/TWT
RES — INTGRL (RESI, GPHRED — MAINT — CGR)
MAINT = 0.015*TWT
CGR =0.1*RES/(RESL 4 KRESL)
PARAMKRESL =0.1, TWT =(2000., 10000.)
(GiPHRED = GPHOT*REDF
GPHOT = GPHST* (1. — EXP (—0.7*LAI)
REDF = AFGEN (REDFT, RESL)
LAI = AMIN1 (WSH/500., 5.)
WSH =0.7*TWT
FUNCTION REDFT=0., 1., 0.2, 1., 0.25, 0., 0.5, 0.
PARAM GPHST = 400.
TIMER FINTIM = 20., PRDEL = 1.
PRINT RES, RESL, GPHRED
END

STOP
ENDJOB

B INITIAL yposens pesepsos npupasunsaerca k 0,1 orobmeit macch
pacrenna TWT, nocne wero BHUNCAAETCH HAYAAbHHIL ypOBEHL peaep-

‘gos RESI, B DYNAMIC vposens pesepeos RES uHTerpupyercs kak
(VHKINA, paccynTHBaeMan B Bljle: cyMMapuulil oTocunTes GPHRED
Mititye auxanne noptepmanina MAINT mnnyc ckopocTs noTpedaenis
accnmuasitor  ans  pocra CGR  (Bce croOpocTH  BhIpamaloTcs
p kr-ra-!-cyt! rawokoan). CKOpocTs JHXaHHA NOAAEPHAHHA COCTAB-
‘aser 1,5% or ofuleil Macchl CyXOro BEUIECTBA B CYTKH H HE S4BHCHI
'OT YPOBHS pe3epBoB. 3aBUCHMOCTL CKOPOCTH HCNOJLIOBAHHA acciu-
anTos aas pocta CGR or ypoBHA pesepsos Bpamaercs dywsuwied,
onicLBaloiell KpuBYio ¢ nacuinennem (Moldau, Sober, 1981). B namu-

O | GPHRED

% GGR+MAINT

&

e

i'—:

g% Goe

& MAINT

MAINT
% 1 l | | "'l | ]
0 ] 0.2 03 RESL 0.4

" Puc. 18, Hakonacuwe u novpefacuie HI:'IIE:]:‘;'III_:II.'IHTEI-E Kok GYHKOHA YPOBHA Peseprom
; S

. HOM nNpHMepe HenoJb3oBaHa runephoJHuecKads CBASL C KOHCTAHTO

Muxasanca—Menten (KRESL), pasnoi 0,1. MakcnMaasHas ¢KopocTb
- norpefaeHns acCHMHAATOBR NPHHNMAETCA pasroii 0,1 or obuleil Maccu
CYXO0ro BEUleCTBa B CYTEMN.

Vnpaxuenue 19

Yro 03nayaloT NpHBeleHHEe BeJHYHHE BPeMEeHHOro kosdduunenTa
. YPOBHSA pe3epBoR?

" HMutencnenocte cymMapuoro dotocuntesa GPHRED cunmaerca
[0 BO3AeCTBHCM HEROTOPOro FHNOTETHYECKOro HHrHGHpYOULero thax-
T0pa, koraa ypoBeHb pesepsoB npeBnuwaer 20 %. 310 TOpMOMKeHHE
AOCTHraeTcH YMHOMEHHeM Ha Ko3(@HUHEeHT peayRuHH REDF, woTto-
PHA yMenLiaeTea 10 HYAH NPH AOCTHAKEHHH YPOBHA 25 % wWAH Polle,
.~ Ha puc. 18 noxkasano COBMeCTHO® AEfiCTBHE 3THX NPOLECCOB HA CRO-
. pocth Hakongenns pesepsos; nokasanw GPHRED, MAINT u CGR.
B Touke pasuosecis GPHRED pasnaerca MAINT + CGR.
~ C yeapio cpaBHenus ¢ HTEPalHOHHHIM PELICHHEM A YPOBHS pe-
,',.:ﬂeilnun GMA0 NpHHATO, YTO 00llasd Macca PacTells NpH MOAAHpOBA-
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Tatauua 4. PacucTHAs AMHAMHKD KOAUNECTEA PEIEPROE
RES, yposua pescppos RESL n cymmaphof accusuasuun

€O, GPHRED *
TIME RES RESL OPHRED
0 200.00 0. 10000 343.66
1 394.69 0.19735 343,66
2 449.30 0. 22465 174.24
3 450.90 0.22545 168.72
1 450.95 0.22547 168,57
3 450.95 0.22548 168.55

* Henoasaopan MeTOA NEpeMeHHEX COCTORNHA.

HHH ocTaercA nocToAHHoil. M3 pesyantatos cpasuenns (raGa. 4)
BHAHO, UTO 32 2 CYTOK MOMTH JOCTHrAKTCH PaBHOBECHHE 3HAYEHHA
mpu TWT = 2000, RESL = 022548 u GPHRED = 168.55. Tlpu

T =10000. sTh suauenus cooTBeTcTBEHHO cocrasnsior 0.0312
u 387.92.

B nacrosamee BpemMs pa3zpatorado HeCKOJbLKO HTEPAUHOHHHIX METO-
J10B, OAHAKO 3/6Ch Mbl PACCMOTPHM TOJLKO ABAa M3 HHX. B mertoguue-
CKOfi JuTeparype Mo#xHo HafiTH Oonee neTanbHOe ONHCAHHE METOLOB
yHcaennoro anaan3a. O6wWpi MOMEHT AJA BCeX HTEPAUHOHHMX METO-
AOB COCTONT B TOM, 4TO TpeGyerca HaiiTH TaKoe 3HAYEHHE HEH3BECT-
Hofl mepemennoft (8 mannom caysae RESL), npu koropoil conocras-
JAAEMbIE CKOPOCTH papHH Mexay coboil. [lpu stom messHo jonycka-
eTcsl, 4TO War HHTerpHPOBAHHA SABAAETCH J0CTATOUHO GOABLINM, 4TODL
yeTAHOBWAOCH paBHoBecue. B 3tom caydae ckopocts obpasoBanii
accnmuanatos GPHRED aomwupa OuTh paBHa CKOpOCTH X noTpelbie-
uaa CGR+MAINT. B rpadmueckofi opme peuleHne stoil 3agau
CBOANTCA K HAXOWIEHHIO TOYKH MepecevMenHs ABYX KpHBHX (cM.
puc. 18).

B CSMP aas pewenns 370l 3a1a4d NPeLycMOTPeH HEABHLI WHKEA
IMPL. 37107 Merol OCHOBAH HA TOBTOPRIOIHXCA MOJCTAHOBKAX 3HA-
gennfi nepemennofi. [leppoe apauenne RESL sapaerca npubausxenuo,
PACCHNTHBAGTCA  COOTBETCIBYIONUIAA  HHTEHCHBHOCTH  (DOTOCHHTESE,
saTeM olpeleaseTcs YpOBeHb pe3epmoB, NPH KoTopoMm obllas cKo-
pocts noTpefJeHHs ACCHMHAATOB PaBHA paHee paccUNTAHHON HHTEH-
cipHoCcTH (OTOCHHTE3d; 3Ta NMpoueaypa NoBTOPAETCA o Tex [op, noka
He GYAeT AOCTHrHYTE AocTarounas cxoinmocTh. [lepBuil HeAOCTATOK
STOrO METOA# COCTOMT BTOM, 4To Heobxoanmo oOpalllaTh CBA3L MEKIY
CKOPOCTRIO M HenamecTHoit nepemennoii: RESL aoamua Gute wanu-
capa WAW Kak yHEuna obilefl cKkopoctH noTpebieHHs ACCHMHIATOB,
WAH KAk QYHKILHA hoTOCHATEId, Ecan B nporpamse HCcnoJb30BAHE
dyvaruin AFGEN, taxoe ofpaiienne cTaHOBNTEA neBoaMoxuuiM. Cae-
AoBaTeAsNo, yposens peseppoB RESL nenn3n sanncats B Buac Qyms-
Wi (oTocHHTE3d; STY NEpeMeHHyl0 CAenyeT 3anicaTe B Nporpame
B suge pyukunn CGR, npuaas RESL asnuit 8na 8 runepboanyeckoM

Hb

ypasuennn. B peavastate HesBaunil muka IMPL nosensercs B cae-
AVIOULEi HMATAUHOHHOA nporpamMMe:

TITLE RESERVE LEVEL WITHIMPLICIT LOOP
INCON RESLI=0.23
MAINT =0.016*TWT

GPHOT = GPHST* (1. — EXP (—0.7*LAl))
LAI= AMINI (WSH/500., 5.)
WSH=0.7*TWT

RESL = IMPL (RESLI, 0.0001, RESLI)

REDF = AFGEN (REDFT, RESL)
GPHRED = GPHOT*REDF

CGR = GPHRED — MAINT

RESL| = CGR*KRESL/(0.1*TWT — CGR)

PARAM GPHST == 400.

PARAMKRESL =0.1, TWT = (2000., 10000.)
FUNCTION REDFT=0., 1., 0.2, 1., 0.25, 0., 0.5, 0.
TIMER FINTIM= 1., PRDEL=1.

METHOD RECT

PRINT RESL, GPHRED

END

- STOP

- ENDJOB

HeABHEIA LHKA

B sroil nporpamme otcyterayer unTerpan RES, smecto Kotoporo pac-
cunThBaercs RESL B peayabTate HEABHOrO UHKJAa, NepBas CTPoKa
- KOTOpOro umeer Bl

~ RESL = IMPL (RESLI, 0.0001, RESL1),

| RESLI — nauaawuad ouenka; 0.0001 — kputepuil cXoAMMOCTH;
- RESL1 — nimn nepemennofi, KOTopan saMbKaer HEABHMWA WHKA. DT0T
HKawumi  onepatop QakTHyeckHn #ABAReTCA TrHneplOAHYECKHM
YPABHEHHEM, ONHCHBAKOUINM 33BHCHMOCTh CGR or RESL, B KoTopoMm
‘B S8Hof dopue npejacrapaen yporens pesepsos RESL. Tpu oneparopa
‘BHYTDH unkaa aamensor QopMyay Aas nepeMennofl cocToAHMA.
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Mpu TWT=10000. pesvawtate 3toii NporpaMssl COOTBETCTBYIOT
F-ES}'."II-TBTEI!-L MOAYHCHHBIM NPH HCMOABIOBAHHH MeTOAd HEPEHEII;{H.‘:
COCTORHHA.

Ynpaxcuenue 20

IlpoBepste 5T BHBOAHW, cpaBuNBaRA pe3vALTaTH ABYX MeTOA0B.
Mosropite pacuerw no ofeny nporpamsam npu TWT=2000.

[Mpin TWT=2000. nesBuuifi wika NPHBOANT K HEYAOBJAETBOPHTEAL-
HHM pesyanTatam. Paccuntannnit yposens pe3epsos HMeer OTpHIA-

Hawonsewie U n;:i'aﬂ
LR D
GPHRED
4
3 R Tpemeg umenc.
CGR+MAINT ot # ol
£ MR mesenod ofaociu)  _ Acumnmomo GGR+ MAINT

CGR+MAINT

DurALpCx e
Fatsodecue

GRHRED

% g ‘é %E 825 YpoBews pesefed, o2’
& E§
g

Puc. 19. Junauuka niepannonnoro npoueces Aam nesssoro mokaa IMPL MpH Ma-
XOHIEHHE PABHOBCCHR MEMAY RAKOIICHHCM i NOTpeGACHHEM SCCHMIANTOR.

TeabHoe swauenne. Paccmorper puc. 19, moxuo uafitn NpHYHHY Ta-
KOro necooTBercTsud. OuHa cBA3aHA ¢ PacXOANMOCTBIO NPHMEHEHHOrO
nTepaunonnore Merona. [lposasaenne Takoro HepocTaTKa Beerfia Bo3-
MOMHO, KOTda HCNOAb3vercA HeabHWi unka IMPL, sxoasmuii 8 co-
cran cpencts CSMP. 31y npofiaemy MoMHO paspelinTs nepecranos-
kOfl onepatopos sesBHoro unkaa. lNpasga, torna npugercs ofpamaths
Apyroe ypaBHemie c nen3secTiofl nepemennoil, uTo He Bceraa npei-
cTaBafercs Bo3MoMHEM. B nawem npumepe 1pyvamo ssectn RESL
Kak dyukuno doTocHiTesa.

Moasoas wrory, cAGAYET CKa3aTh, YTO B 3aBHCHMOCTH OT NOCAER0-
BATEJBHOCTH ONepaTopoB HeABHEIT WHEA MoMeT anlio HOPMaabio
QYUKUHONNPOBATL, NGO NPHBOANTL K PacxoafumeMycs pewennio, [lo-
HATHO, YTO TaKoe CRONCTBO HEABHOrO NHKAA BeckMa neyaoGuo. M ua-
NPOTHB, METOA ACASHHNA/VABOGHHA, H3BECTHHN TaKMKe Kak Meral je-

JIEHHA NonoaaMm, ABAAeTcA aGCONWTHO HaJeKHBIM, HO AAR Hero Tpe-
Gyerca Goaee TPyAOEMEOE NporpaMMipoBaHHe, IJTOT METOL OCHOBaH
Ha oYelib NPOCTHX  paccymaennax. Buauane HaXoZsT Takue oueHKH
HIUKHErD H BepXHEero npefeios, KOTOphle HABEPHAKA OXBATHLIBAWOT BECh
HHTEpBan 3uavyenuf wenspecTHoii nepemennoil. B nocneanem npusepe
B KAauecTBe TaKHX rpaHnn cAeaoBaqo 60 Bubpate anmavenna 0,0 n
0.25. [Jaa Kamaofi u3 ApyX TOYEK PacCHHTHBANT CKOPOCTH Hakonje-
HEA 1 noTpeGACHHA AcCHMHJATOB, H, KOHEYHO, HX PAIHOCTH AONAHE
HMETh pasibie 3HaKy., 3TO 3HAYHT, 4TO TOYKa, B KOTOpofi HakKonaeHHe
H norpefncHHE ACCHMHJAATOR paBHE Mexay cobofl, nomsina Jemartsb
rae-to nocepeanne. IlosTomy paccmMaTpHBaercs NOAOBHHHOE 3HAYEHHS
nepeMentoiil H COOTBETCTBYIONIHE eMY 3HaYeHHs HAKONJeHHS 0 noTped-
AeHHA ACCHMHAATOB., 3HAK HX Pa3HOCTH CPABHWBACTCA CO 3HAKOM pas-
HOCTH JAAA MHHHMaJbHOro 3navenns nepemennofi. Ecan awaxn coena-
AaioT, NOJOBHHHOE 3nadelne 3aMenAeT Npemnee MHHMMAJALHOE IHAYE-
Hie nepemenHol M HauMHAET BHINOAHATH ero (YHKWHI, NOCJAe Herc
npoueaypa nostopAercd. Ecan 3HAKH NPOTHBONOJOKHE, NOJOBHHHOE
3Havyenne CTAHOBHTCA HOBHIM MHHHMAJALHHM 3HAYEHHEM H Npoleaypa
NOBTOPAETCA. IJTa HTepalldd NMPoOAOJIKAETCA A0 TeX MNOp, NoKa pas-
HOCTH MEXAY MHHHMAJbHLIM H MaKCHMAJbHBIM 3HAYEHHAMH He coKpa-
THTCH 0 38J3aHHOrC KpHTEpHA cxoauMocTH. Bo BpeMma Kaxaoro wrepa-
HHOHHOTO UHEJA BOIMOMHBIN HHTEPBAN YMEHBIIAETCA HanoJOBHHY,
TaKk 4Tto Tpebyerca 10 wrepaunfi, urolu NOAYYHTE TOYHOCTL NOPALKA
_,-‘Im BEJHYHHE MepBoHavanbioro warteppana (2%=1024), a npu 20
HTepauNAX MHTepBan yMmeHbwaerca B 10° pas. 3107 meron rapaHTH-
PYeT nmpaBHALHOCTD PE3VALTATA NPH YCAOBHN, MTO CYMECTBYET JAHIL
OfHO BO3MOMHOE DElleHHE MEXAY ABYMA OTAPaBHBIMH TOYKaMH.
. Koraa npn monenupoBaHHin Ml NOAL3YEMCH STHM METOAOM, TO Ha-
HOOJee BEPOATHO, YTO TEKVINAR CHTYalUHs ne GyAeT CyUlecTReHHO OT-
JIHYATLCA OT CHTYaNHH, KOTOpPas CYUISCTBOBAMAA HA NpefbAyileM lare.
D TakoMm cayuae yao0HO HCNOALIOBATL NOCJAELHEe pelieHHe B Kaye-
CTBe oaHoll H3 HavaAbHBX TOMEK H NPedloJoXHTb, UTO, BOIMOMHO,
peutenie AeKNT BHe BHOpanHoro Takum oGpasoM wHTepBaaa. 3aTteu
HYMHO NOCTABHTE YCJAOBHE, 9TO MBE BNpaBe YABAHUBATL HHTEPBAN
B NpaBHALHOM HanpaBAeHHH A0 Tex nop, NoKa OH He BRAOYNT B ceds
Pewen e, nNocie 4ero BHOBL NMPHMEHHM MeTon aenenHa nonogam. Ha
puc. 20 noxkasana ne Tpelywulas oOBACHEHN pacneyaTka nporpaMMy
‘Ha sauke CSMP, wotopasm coctapiesa aas pacuera doTocuntesa
BALCKOXOIAACTBEHHHX KYALTYP; B Hell HCNoALIOBAH METom AeNeHHS
nonoasam. Ha pacnewatkn suauo, 470 na 100-m ware, Korga mompean-
SPyemasn macca nocesa papna 2000., sToT MeToA AaeT TOT e pesy.db-
"TAT, 1TO H MeToq nepeMmennblXx coctonuus. Bo ppema 0, Koraa macca
(Hocena papHa AYJW, PA3IYMEETCH, HENb3A NOJAYIHTH KAKHE-TO pesyasb-
Tate. O pHaneHOCTH NAHHONO METOAa CBHAETEJLCTBYET OTCYTCTBHE
SeMeHNN Ha nyAb HAN nepenoaxennil B nacTosued cHTVauHi, a TaKkxe
10, 410 naynnan ¢ 20-ro wara smeron Aefictever Kaxk olHYHO.
B 3.3.7 paccmatpupaercA ocoluit cayuall icnoib3oBanin ness-
HOro uiKaa 4af8 MoAeAHpoRaNna ROANOro Hajaica ceAbCKoXo3AfRcTREN-
HhX KYALTYP ¢ YacOBWM INATOM N0 BPEMEHH,
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ﬁTIEAL RESERVE LEVEL WITH HALVING/DOUBLING ITERATION METHOD
mmﬂ REH-'I-D- .RELE-..EE

& LOWER VALUE OP RESL IS ZERC, AND UFFER VALUE IS 25 FERCENT

DYRAMIC

+ FOR DEMONSCRATION TURFOSES, TWT IS MADE A FUNCTION OF TINE:
TAT=20, «TINE

MATWT=0,015«THT
LAT=AMIN 1 {WSH/500.,5. )
WEH=0,T¥INT

GEHOT=GFHSTe (1. -EXP(=0.TsLAT))
GFHHRED=G FHOT «APCEN ( REDFT, RESL)

PROCEDURE RAESL=ITERA(RESL1,RE312 ,0FHOT)

COURT=0.

130 ﬂGR1-ﬂ.1-m-nﬂtL1fEmm1+mﬂL]
CCR2u0. 18 TRT#AE5L2 /( REJL2+ KRESL)
AVALL =G FHOT=APGEN [ REDFE, RESLT ) =MAINT
AVATLZ »G FHOT»AFGEN ( REDFT , RESL2 ) =MAINT
O T=C0UHT+ 1«

IF(COUNT. 6. 100, JG0TD 150

TP( (COR1=AVATL1 ) o ( OGRE=AVAILZ).1T.0.) GOTO 110
« IF THE SOLUTION WITHIN THE CHOSEN RANGE GOTOQ 110

« ELSE DOUSLE THE RANGE INTO THE CORRECT DIRECTION:
Ij EU'RE!I‘THHI?M] HEEI-‘E-EnFﬂiET.E-REL'I

» AND THY AGAIN:
GOT0 130

« RESL3 LIES HALPWAY THE LOWER AND THE UFFER VALUE
110 RESLIw(RESL1+RESL2)=0.5
CORI=0. 1+ TR «RESLY/( RESLI+ KRESL)
AVATLA=GIEO T APGEN HEDPT, RESL] ) -MAINT
« TEST POH THE PRESET CONVERGERCE CRITERION:
IP{ ABS(COR1-AVAIL]).LT. ERROR) GOTO 200

« CHITERION HOT SATISFIED,SD INCREMENT THE COUNT AND HALVE THE RANGE
COURT=00UHTS 1.
iF mm.ar.mn; GOTO 150
IF(( CORI-AVAIL3)e{ CGR1=-AVATL1).G6T.0. ) GOTO 100
» UFFER BOUNDARY IS5 REFLACED BY THE HALFWAY VALUE:
RESL2=RESL3

goTo 110

« LOWER BOUNDARY 135 REFLACED BY THE HALFWAY VALUE:
100 BESLI1=RESL
GOT0 110

150 WRITE(&,800)
BO0D POINAT [F TOO MANY ITERATIONS')
200 RESL=RESL)

THE RANGE FOR THE NEIT TIME INTERVAL IS CHOSEN:
RESL1=RESL)
RESL2=RESL3+0. 001

ERDFRO

FARAM ERROR=0.001

PARAM KEESL=O.1

;ﬁ“ ﬁ“mnm'm' 0.2 25,0
CTI w0y TasOu2ples 025,00

TTMFR PINTIMs500., FROELa20. , DELT=20,

METHOD RECT

PRINT TWT,RESL,OPHRED

END

STOF

EWDJOB

BESERVE LEVEL WITH MALVING/DOURLING ITERATION LETHOD

THT RESL GPHRED

0.00000ES00  0.00000E+00  0.00D0CE+0D
400,00 0, 23685 . 185
; 800.00 0.23473 8,072
0000 T+ 01 1200.0 0.23160 101.81
B DOO000D 01 1600.0 0.22863 135,31
L 000000 02 2000.0 0.22548 16B.55%
0000000402 B000.O0 5,035 35E-02 187.92
B8400.0 3.53001E-02 TA7,02

i
o000 T 02 BRO0. 0

4. 100TEE=02 38T .52
B0 D 02 G2 00,0 3

1.72074E-02  3B87.32
00D 02 600 0 3. 4CEIRE=02 1BT.92
BOO00 s 02 10000 1, 122002-02 JHT7 .52

BTMULATION MALTED POR PINISH CONDITION TIME £00.00
\CORTINUCUS SYSTEM MODELING JROGRAM IT1 VIN3 I(ECUTION OUTFUT 355

Sac. 20, Pacnesatea nporpamsu CSMP, 8 koTopofl NCNOABIOBAH NTCPAUMOHHHER
METO[ medenisn Nonojasm W pe3yabTaTh pacieTon no nporpasse.

.9.5. Hexotopsie meTodsl 4UCAEHNO20 URTEZPUPOSINUR

Cpensl nonyaspHbIX MeTON0B HHCAEHHOTO HHTerpHpoOBaHHA, 10-
AA% NPOrpaMMHpOBAHNA HA RA3HKE CSMP, caeayer ynoms-
s Mero] HHTErpupoBanns no qopMyde MPAMOYTOALHHKOB HAH ME-
ynepa (METHOD RECT), metoa WHTErpipoBainui no thopmyae
st (METHOD TRAPZ), merton Pyure—KyTtTa ¢ QuKcHpOBaN-
warom unterpupopanus (METHOD RKSFX) u meron Pyxre—
A ¢ caMOAAANTHPYIOUHMCA WAroM HHTErpHPOBAHHA (METHOD:
. Tocaennnii nenob3yeTca No yMOAHaHUIO B CSMP & ToMm cay-
eCAN KOHKPETHO He ykasan TpeGyesblii MeToq HHTErpPHpPOBAHHA.
pro uToOh CYMETH NPaBHABHO BHODaTh METOA WHTErpHPOBIHHA
OHKpETHON Mojean, Heo6XOAHMO AETaALHO paccMoTpeTs 3TH
LH =
HAYaje PACCMOTPHM NPOCTEllUlNil U3 HHX, METOL HHTErpHpoBa-
| (lopMyne NPAMOYTOJABHHKOR (METOA Sfinepa). Tlo sToMy me-
gae pacyera CHOPOCTH HeAdeTcd Wiar HHTErpHpOBAHNA, 8 3a-
A YBEeAUYHBAETCA HAa KOHCTAHTY DELT, nocne 4ero BCA npo-
NOBTOPAETCA AAA CAefVIOllers urard. Ipaduveckn HUTErpans -
MpefCTABNTE B BHAE NJOULANN NO04 KPUBOM, Npi STOM CROPOCTL
A (GYHKUHH COOTBETCTBYET 3TOR kpunoft. [lpumepom Taxkoro
Kl MOWET CAyMuTh pic. 91. «McTHRHA® nJA0mMalbs — 3TO MJ0-
104 cnaomwHof KpHBof, a Pe3yasTaThl HHTErPHPOBAHHA NO ME-
| Jfiaepa npeacrapienbl 3alUTPHXOBAHHBIMI NPAMOYTOAbHHKAMH.
M C/lyuae, NpH HHTErPHPOBAHKN BoO3pacTaiouled QYHKUEM, HH-
i peayasTaTt Menbile (GakTHUECKOR NAOULAAN, & B CAYHaE yOuI-
f ynrunn — naobopot. [lame ecan He H3BECTHO TOMHOE 3Ha-
| PASHOCTH MeXly UHCJSHHBIM PE3YJLTATOM H HCTHHHOR nJo-
CYWECTBYET BOIMOMHOCTL €€ OUeHHTD. B stoM cayuae ollHGKa
IO HHTerpupoBanus npHGAHIHTEALHO PABHA CYMME naouiaged
DILHHKOB, KOTOPHE PACMOJAraloTcs Hal NpAMOYTOJALHHEAMHI K
IOTCR NyTeM coegHHeHHA HX YTJAoR.
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PaccMotpist THINYHWA NPHMEp HUTErPHPOBAHHA NOKa3aTeaAnHol
dyuKksn BpeMens, nueouel sua

R=R, - EXP(RGR - T), (1 )

rae R — nuterpupyeman cropocts; RGR — otHocnTensnas ckopoergs
pocta; T — spems; Ro— ckopocts npn T=0, [lpn takoit dopmyay-
poske R spamerca smpysgaowed cuaoft, T. e dvHEKUMed 0AHOrD
JHIL BpeMeni, e saBuciuleil oT peayanTaToB HATerpupoBanid, Or-

R
i
‘:x
1 S
E2 R
s
1 2 R
Ak “'-\.\"
A
A
o i
B Pre. 20, Fpagirieckoe npeicTanacHile SHCIEHIEOND HHTE
I LA M POBANHA,
] '-"e'i:.f*} el e
’:Z//-'-_.'-"" .-_’7__/,.-' < Ha peprisaasncll ocs oTaokenld AHANEHNHA CHOPOCTI 1MENEs
£ ,,:r_;j:ﬂ A i nEn H. sagrrpaxenaiilde @urypel apelcTaBaneT pediriHEN  HEs

r TErpaaAGh 3o ibirepRaasd npestenn Af,  Cpasanual summeEl ,_.
| FEAMeNE SRCOONeMENEARIAR IVHRILEA, = HETErpHponsge, Moy
i opsyae NpEMKYIORLNERos; 2
TRy Al

EnTErpnponanne Ao dopuys
AT diMTerphghaniiiin i

nocuteabian ckopocts pocta RGR umeer paamepuocts T-', nostoMy
npoussenenne RGR:T apaserca Oeapasmepuuim. HeoGxonnmo sames
THTE, 4TO LeAecoo(pasnn NPORepATE Ge3PasMEepHOCTs APIYMEHTOB [0=
Kazareasnux Qyukuni, sorapudgyos n 1. 4. [lockoawky smomuo apas
ANTHYECKH HHTErpHPORaThH Bupamenue aas ckopoers R (ypannenne
(1)) # noayunTs peavinLTaT, KOTOPbil O¥AeM CHHTAThL <HCTHHHLIM»Y
CYLMECTBYET BOZMOMHOCTL Onpegeants owmbkl, ofycaopfeHnble pass
HEIMH METOAaMH NiCAeHHoro nuTerpupoBanua. Ecan fonycrtuts, 4TO
suauenne Ryg— eaunnina, anaanTibgeckoe BupakeHne A8 HHTerpaid
A ckopoetn R mexay momentamu spemeun Tp u T npumer sia

A =(EXP(RGR - T,) — EXP(RGR - T,))/RGR (2)
IOan RGR=1, Ty=0 r T;=< naxoansm, uto A=>53.50813.

Ynpaxuenue 21

Hanuwute nporpasmmy na CSMP ans uncaennoro nuTerpiposaHHa
¢ maramit (DELT) 1, 0.1 u 0.0]. Buiuucaite owubky 8 Buie pas:
HOCTH PeavALTATOR AHAANTHUECKOro H uncaennoro meronon. Henoabs
ayiire smetoa RECT, TRAPZ u RRSFX.
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2 3.6, Auvaaus ouBoK

Hurespuposanue Suinyxdaoued cuast (Gea ofiparnoll caasu)
HMenoibioBaHie METOLd HHTErPHPOBANHA NO ropMyae Tpanewni
TRAPZ no3Boaser, 4T0 BOOJHE OYERILIHO, NOIYHHTE Xopoilne peayab-
caTH, KOTOPHE CTAHOBATCA elle JAyulle, KOrAa HCNOJAL3YIOT METOA
pyure—KyTra ¢ dukcnposanunM marom nmterpuposanus RKSFX.
I‘]a_ﬂ|b|[1|EL"HQE obLAcHeNne owmboK, MPpHCYULHX 3THM METOAAM, mpea-
crapneno na puc. 21 n 22, Henoassopanne meroga TRAPZ nosso-

Puc. 22, DNeoMeTpeieckos  OpeAcTanaeimHe

METOADE  WHTErPUPOBARNA 10 QopMYyALsE

rpancundl (nog npaMoi) B Pywre—Kyrtra
(oA AYHETHPHON KEpABORN] .

Coatmnia® ERIBER — WHTEFPHPYEMAR  BREFFEHT-
LipakAan (PYHERSR, HA pepragashecd ofg are
EARAIARTER CROpOCTL IoMelenma R mosiin i
A rpajnxe  npercTanasmt  codoll  pesyantari .

TR [H PO A g P 8 M N

JACT BKJAIOYHTL B COCTAB HHTErpana TPeyroabHuKH, pacnoloseHHble
a0 NPAMOYTOABHHKAME, TAK KAK 3TOT MeTO] YCpelnfaeT CHOPOCTh
B nayaiae 1 B konuwe wara. [paduueckn Takoe yvopeanenne MomHO
NPeACTABNTh, CAOH COBAHHHTL YIVIR NPAMOYTOIBHUKOR NPAMLIME A-
Hisi. Beiue mbl nokasaad, 4ro ownOKa NpH HHTErpHpoBaHiin no
setoly Jittepa RECT npumepuo pasua naouwaan obpazosaBiiinXxcd
TPeYroNLHNKOB,

Teneps nonuiTaeMcd KoOANUeCTBENNOD OUSNNTH OWHOKY 0 TO, KAK
Ol CBAZAHA C BPEMEHHWM WAaroM nuterpuposannd. Busoaw mike-
CAGAYIOUero pa3lena npeilcrasaeds B Tada, 5, 6. Hrobw caenats stu
BRBOAL, HeoOX0AHMO TIMATEALHO NPOAHANHIHPOBATH NPOUEAVPY IH-
TErPHPORAHNA. 30echk MB ONYCKaeM AeTanad, Aaf Toro yrobu ynpo-

I Ii--:-“I:I it E.':'.'I-_'p'r'IIrTl'I.'IH HRCASHIOND HII'I'ETFIID":'IHIIIFH W oHx omudkn a08 'I'l'ﬂ":'i.
ITHANEHIN 1A N TEF PO RN En [0 METOAAM RECT, TRAPF w REKSFX

HECT | TRAPE RESPX
DELT r —_ | —_—
A | Dimfea ; X ] & Urumisn
| B .19 l'.:J. {05 Dr. e R L gL B | L1 R0y
.1 50,963 | 2.6353 53, 613 . (4465 53.508 | -1, 000001 4
. 0] 3. 20 0, W75 S, 500 —{0l, A6 . ol | — . 0000005
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Tatmua G OTRecHTeANMe OmHGKN PEIYALTATOD WHCACHHOTD lHTer rapoBAHIER

MEtog

IHTET G [k i G ofiparmodl on ik

Ees adpatiah camyi

RECT (DELT/TAU) (TIME/TAU}/2 (DELT/TAL) 2
TRAPZ (DELT/TAL? (TIME/TALU)/6 —(DELT/TAU)*/12
RESFX (DELT/TAU)Y (TIME,/TAU)/ 120 —(DELT/TAL )* /2880

Wt

CTHTE H3AoMKeHne. lonoannreabise cReeHns MOMKIO NaliTH B APYrHX
paGotax (Scheid, 1968; Lanczos, 1967). ]

Cutyauus ynpowmaercs Gaarogapia Tomy, wto R, ckopocte mames :
HenHs uuTerpaia A mna ypasneuus (2), IKCNOHEHWHAABHO pacrer,
Mostomy B TeueHne KamA0ro Wara K ee suavennio 1o0aBARETCA ofHg
H Td ®e 1044, I CHOBAa N CHOBA ACNAETCH Ta e CAMAH OTHOCHTeh-
Haf ownoka. [Jdas serona RECT ornocnTenvnan ommGra dakTHHecKH |
PaBHA OTHOWEHHID NAOLLAAH TPEYIOJLHHEA K nJaollaid npaMoyrodb-
HHKA. JT0 OTHOLIEHHE HMeeT BHA

E.i = RGR - DELT/2 (3)

Mockoasky 31O oTHOWeHHe He namensercs, adcodOTHas ollndxa
B KOHUE NPHHNMAET BHA

Eavs = RGR - DELT - Af2 (4)

C nomMowmblo ZaHHBIX TaGa. 5 MOMHO NPOBePHUTh IAEKBATHOCTL 3TOR
OIEHKH, 33 NCKAWYMCHIEM TOro cayuyas, korna koucranta DELT pasua
| (B 5TOM cayyac pesyaIbTaTe cANWKOM pacxoaates). Ormernm, uro A
B ypaBiennn (4) unchaensHo e pasHo A B ypaBuenun (2), Tax KaK
ero 3Havenie 3aBHCHT OT BHGpanuworo metoaa n DELT,

Merony nurerpuposanus no gopsmyvae Tpaneuni NpHEYIla ropasao
MCHBINAA NOrpewnocTs GJarojapa TOMY, uTO ON VHHTHBACT TPeyrofib=
uukn. Ocrapwancas ownGka npeacrasieda wa puc. 22 B BHAE 0J0-
Wanu, orpanHdenHon npaModll aunuell 1 cnaowmof Kpusofi. 3Ty nao-
Wank MOKHO HalaAyuwns ofpa3zoM ONpeaenTs, NoCTpons napabony
yepes avawenuna ¢yuxumun so spems T, T+DELT/2 n T+DELT n
HIMEPHB TJI0WAAL obfaacTi, Jexauefi sexiy napaosoll y npaMof.
Hexkotopue aareGpanueckie BHKAAAKH NO3BOJRIOT APEACTABNTL OCTAB-
WYICA OTHOCHTEALHYW olnbKy B BHOE

Ei= — (RGR - DELT)¥12 (5)

3TOT Pe3yALTAT MOMHO NPOBepHTHL no Tabh. 5. Amajormvuus obpa-
30M Hafigeno, uto gas merpda RKSFX otnocureasnan ownbxa on-
pepessiercs Kak

E,1 = — (RGR - DELT)"/2880 (6)

Ilpn DELT=0.01 pesvastupyoiias oTHoLNTeILHAR ownbKa Tepaercs
B ouwimbkax okpyraenus. [lokasatens crenenn Geapaamepuoro npo-
nasegenns (RGR-DELT) 8 dopmyaax ana oTnocHTeAbHMX oluHGOK

o4

}.H;,'irJHﬂ(ﬂ, gTO METOIL EE':T. TEAPZ uw RESFX apagwTcs cooT-
BETCTEEHND MET ojasMil Nepaoro, BTOPOre | YeTBEpPTOro nopaika. Jrtor
pLBOA OTHOCHTCH HE TOABKO K PaccMOTPEHNOMY NPHMEPY HHTErpH-
poBaiA noKasaTeaLHol @YHELNH — oH npuMennM ropasao wnpe, Oa-
HaKO |_|_|_';p|:"l-|..'I|-UI'L'5[ HCKAIOHENHS,; ROCAE [P0 HEEOTOPROM BEICHII M-

Ton HuTerpupoBaini GOMee HNIKOro NopaAaka AeficTBYeT HHMYTh He

xyie, nen smerod Oojee BHCOKOrO NOpaaka.

Ynpaxxenie 22

||_|'|j1|l"rr.||||:.| BRMNGAHETE IajaHie }'I][JHH-':HEEIIIH 2] J1H HHTEFI’JHP{:‘
Ea W

. E=TI+I"'1E

6. R=TIME**2

1. R=SIN(2*PI*TIME)
meacay TIME O. w TIME 0.5 npn P1=3.141592

Hurezpupoganue © oGpaThol Cagabo

LGpatian cBA3L OKA3HBACT CEPbE3HOE BANMANHE Ha POCT QLI BOK,

[Tpa naanyun obpaTHoR cBAan (eMm. 2.1.6), Kagk nododnrenstoll, Tak
I OTPUUATEARHON, BOIHHKACT GONee CAOMHAR CHTVALNA NO CpaBHeHiD
¢ T0il, KOTOpan ONHCcaHa BHIUE, NOCKOALEY owmbKH OVAYT Hakanau-

pathed. [lpn sxkcnonenupnanbnoM pocTe OTAGALHOrO PacTeHHs 3aHil-
HCHHAA OUEHKA JHCTOBON NOBEPXHOCTH NPHBEAET K 3AHWMEHMIO ole-
HouHOro 3dadenns (OTOCHHTE3a, 4Hepes Hero — pocTa, & orclofa o
AncTonoil nopepxiocti. [lpn sHcleHHOM HHTErpHPOBAHKK NMPOHCXOANT
TO #e camoe H, Hodee Toro, npH KasmgoMm ware AoGaBafeTcid HOBaSA
ownfikg, Chepopatednto, B OTAHYHE OT HHTErPHPOBANHA BHHYKIAW0-
LLel CHALL, OTHOCHTeAbHLIE OWHOKN HMENT TeHACHUNID BO3pacTaTh Ha
NPOTHAEHHI NEpHOdd MOASAHPOBAHHA, XOTH 37€Ch HAC UHOTAa BLIpY-
HELT OTPHUATENLHAR oOpaTHas cBA3L. B 3ToM cayyae ananns owndox
NECKOALKO OTAHMAETCA OT aHaAH3a oWMOOK A0A BRHYRAawwed cuau,
TAK Kak OTHOCHTeNLHAA oWnOKa OVAET oTHOCHTLCR K oliemy 3ida-
HEHHID HHTErpana, paBHoro cyMMe |1l1“i'¢r5|}1Ij.'IUHiiflﬂ:ﬂﬁ BEJHYHHB ) e
HavanwHOrO 3NAYEHNH.

Hecnenyem, B kawecTbe npuMepa, MHTETPHpOBanme ckopoctn R=

RGR-A. B npeane 310 MHTErPHPOBANHE LAeT TOT e pe3yawTar,
HTO W uHTerpupoBanne nokazatensHofl ¢yukunn EXP(RGR-T), wo
A1ECE MB BBOAHM OOPaATHYIO CBA3bL, CORAHHAH CKOPOCTE © TEKYILHM
iasennes nuterpana A, Hemoasaya smeroa Jiaepa, noayvuaem cae-
IViolnee 3pavenine HHTerpasa A noche O4HOIO IMAra HHTErpHPOBAHNA;

At iperr=Ar - (1 4+ RGR - DELT) (7)

STCkaa onpeaeasem ckopocts B mMoMenT T+ DELT ¢ nomoulnio pha-
Pamennn

Rrsiperr=RGR « At - (1 + RGR - DELT) (8)

MeTon Tpaneunit nossoaser ycpeamnTh 3TY CKOPOCTH N CHOPOCTh

8 soment T W HCnoAb30BaTE NOAYYEHHBE IHAYEHHA, MAR Toro utobul

a5




RafiTH Ayulllyio oueHKy Aripeur. ITY OTKOPPEKTHPOBANNYIO OUEHKY)
MOMHO JANNCATL B BHLE i

Ar:perr= A7+ {1 4+ RGR - DELT 4 (RGR*DELT)/2) @

Kak n npexge, Mbl 10NVCKaeM, 4TO PA3HOCTL MEXAY Pe3yVbTaTamy
meTozor TRAPZ u RECT cayvant xopowlef ouensol oWnOKH, nph="
eyumein meroay RECT. Cpasunman ypaswenns (7) n (9), waxoaum,
MTO A OAHOTO Wara NHTErpHPOBAHEA OTHOCHTENLHYIO OUIHOKY
B RECT momuo onpeaeanth Kak

E:i=(RGR - DELT)/2 (10)

B oranune ot ypasmenun (3), 3aechk HCNOAL3IYeTCH KBaAPaTt npons--
pegenns RGR-DELT. 3710 ofyciosiaeno Tem, uro B ypabHennu (3
oinbKa CBAZAHA C© HHTerpajoM 0e3 YYeTa ero HaYaJbLHOTO IHAYEHHS,
B ypapuenne (10) speseno HauwadLHOE 3HAYCHNE, NOCKOJALKY NPH Has
anunn obpaTHol cBA3N Hac uMTepecyer obwmA peayawtar. B stoM
Chaviuae OTHOCHTONLHLE -r.l:LL[IIﬁHII, BOZNHEIOWIHE Ha KaAsdlos ares l!l-[-;'
TETPHPOBRATHA, HAKANANBAWTCH, B OTJHYNE OT CJAYYaH Ge3 ﬂﬁpﬂ']’llﬁﬁ-
ceasi. B mowment T, sorpa suwnoaneno T/DELT waros nuterpupobBa-*
HHH. pE‘.‘i}'.-'II:TI!P}'IDll[HH OTHOCHTEABLHAR OLIHOKA Jl].'I'H:IIII:'-H.'lEI' B ]

Eeq=RGR® - T - DELT/2 (1)

JhiobGonsTio, YTo 346CH OTHOCHTEALHAR OWNGKA OCTAETCH I1P1‘.-Tm[!ll.llﬂi
Hadavioi DELT kak B caywae ¢ obpaTtnofl cBAswl, Tak n 0e3 HeeS
Anaaorusnasn npoleaypa oueHkn owxGoOK, CBOACTBEHHEX MeTOAAMY
TRAPZ u RKSFX, nossoamia noayunts peayvanTaThl, CBelenHpe:
B Taba. 6. B stolt TaGanne RGR samennan na 1/TAU, rae TAU obos
apayaer Kospuunent epevenn. Kosdghuunent spemenn numeer Hojes
INHPOKHIT CMBICA, YeM OTHOCHTEABHAR CKOPOCTL pocta; 3707 Kosdqpi=
MIEHT MOXHO B oblleM onpefeanTs Kak HalMeHbiinft nepioay Bpe=
MEeHN, B TedeHHe KOTOPOro B MOgelupyeMoll cucTeMe MOMeT Npo=2
HIONTH IHAYHTEALHOS HAMEHEHHe no Kpafineld Mepe OAHOrO H3 HHTESS
rpasos wAK oaxoll N3 Buuymaawwnx gyukumi (em. 144 n 2.1.7)8

B npunuune peayastaTsl, npeicrannennue s tabn. 6, cnpasennpbi
TAKAC I AJ8 Tex clIVvaes, KOraa JAedcTBYET oTpHuaTenbpas obpaTHang
CBAZL, OAHAKO CACAYET NOMHHTL, WYTO OHH OTHOCHTCA K pa3sHoCTH
MEMAY WHTErpajoM H ypoBHeM pasnopecus. Tak Kak co ppeMeneM
TH  PaddocTh COKpAllaeTcH, OoANOBPeMeino yMmenbilaetrcs o aboos
awtuas owndka. Ornocutedbinan ownbKa pasHOCTH Meday paBHO=
REClEM COCTORHHEM H HHTErpajoM mocTOAHHO BO3pacTaer, OLHARG
B OOABIHHHCTBE I._','.I}"I.'Ll'!H ST0 HEe L'}'HI_I'.‘I.'II!L'IIIII.I. |'-.l.'.'|I| IIJ'.IL".'II._'E.'IHEIJE. 0T=
HOCHTEARHVIO OINOKY K28k oTHowenne alcolioTHel okl K TeKy=
meMy SHAMEHHIO HHTErpana, CTAHET [NOHATHO, Y70 OTpHUATeALHaN
ofipaTiafd CBA3bL cnocoGCTEVET paccackBannp cTapwy ownbox. Jlnuk
B SKCTPEMAaAbHWX CHTYRURAX, KOTJA UAr 1Mo BPEMEH| NPeBLIUAET KO
sbuunent speseny, aemndupyviomni.sdgdert orpunateasnofl ohpaT-
HOI CEA3N CTANOBHTCA HENOCTATOMHLIM, UTOOL OrpaviMiThE POCT OLIH<
GOK HHTErpHPOBEEHIA,

i

”-“].,_H-J-”;F.r,m.:mrft' C HOPUHIEHHEMN HENPERREHOCTH

HeolxoAnMO PACCMOTPETL TaKHKEe f.’l}"lillrl. KOraa BbiNYHEAS0HHe
II?}'”t‘”'”” HMEKOT PaiphliBkl, ToTt AHAANA ul:|||1ﬁﬂ]-.'_ i H!}TDI,'IU.\[ rﬂﬂui‘}“.
noch BhILE, CTEHOBHTCH HEBOIMOMHBIM APH HAJHYHN Pa3pLIBOR, N0-
cKOJILEY 1e CYLIECTBYET NPON3IBOAHMX B TOukax paspwba. Koraa miar
puTerpipoBaig NEpERPHBAET PaipLB, B Ji0boM H3 MeTOAO0BE HHTE-
TFJ!P.':-EL,'F:!I'.:II BOJHIKAWT OGoabline NorpeuHacTn, Oag ux oneHkn ue-

pfxoanmo NpeRAe BCCTO OnpejennTh BRI paspuBa, BCTPEueHHLIf
a) &)
£ 3
Iﬁ' E j
% Ll
L
S \ 8
[ 1 T i I [ =
ko b Lk ‘o b t2

B p e mn

Pig, 23, Pazpihid #iVAenond, Nepeore B BTOpOro OOpAAKa A% CHOpOCTH 11 X BAHR-
NHE 1d NepeMeliiyo coCToANNA.

B Aannom caywae. Ha pue. 23 nokasann paspulBul pasubiy BHAOB:
cnpasa (puc. 23 6) npelicTapJeHa QHHAMUKS HHTErpaibtol GyHRKIHN —
yukwnn coctognng, caesa (pne. 23a4) — cHopocTs ee  HIMEHEHNA.
Hepenit paspue na 3ToM rpadike XapaKTepH3IVeT CKAMOK BealviHb
nuTerpada  (Touka fp). Takofl cKauoR BOIMOMKEH TOALKO B cavyae,
ECAH B 5TOT MOMEHT CKOPOCTL CTAHOBHTCH OecKonewxo GOALWION B Te-
qeHile OccKoHeuHO Majoro oTpeska mpeweny. Ilaowans storo nm-
HYALCH pasma ckaukooOpasnOMY H3MEHEHHID HHTerpaia. B dusuke
TAKOH HMOYALC 48CT0 HaswBawT umnyascom dupaxa i ofozuaqanoT
rpeueckoit Gyrsofl §(fg). Hasosem srto aphenne paspHBoM uVAEBOrO
nopaaka. Bo stopom npumepe CKAYKOODpazHoe HaMeHeHNe cinpuum
MPHBOINT K HIMEHEHHIO HAKNOHA rpaduka yHELHY COCTOSHNA B MO-
MEHT Bpesmenn fi. 370 pa3pule nepeoro nopAaaka. B nocacanes npu-
MEPE NOKazan paspue BTOPOrc NOPAAKA BO Bpems f, KOTOPHI eapa
JaMeTeH Ha rpadiike coCTORHKSA.

[lonatuo, wro st paspusel paccMoTpens p nopsaKe yMeHblie-
M Tpyanoctn ux moacanpoBanns, Haubonce CEpBE3ICH pa3pHp Hy-
T'f:;“'ﬂ AOPALKE, BOINHKAKULNE, ECAH HYRHO MrHOBEHHO II3MEHHTH
mu;rlhﬁﬂnalld'-lem.m HHTErpaga — Hanpusmep, B MoMeHT yOOPKR ypo-
il :_rcm CAyuae eannCTBEHHBI BOIMOMHEI MeTO] WuTerpHpoBa-
leEﬂcT;u:[TME]m Jinepa. Msmnyawe Adupaka nas CKOPOCTH MOHHO
oTHowen; b B Buae uMnyanca wupnnoft DELT n sucovofi, pasuofi
e |ren['m BEANMNNB HAMEHENWS K IMATY No BPEMEeHi. Hanpuwmep,
St dne ”:'E_ffﬂlrim SOMHCTHTL® TeKyUlee 3HaAueHHE HHTErpand, MoMKHO

UALIOBATHL CAeayiomee BHpaMeHHe:

At sppLr = Ar—DELT - (A1/DELT) (12)
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Has sTHX nocTpoendil XapakTepHo HCNOABIOBAHHE B NporpaMsMe opes
paunn geaenus wa DELT, uwro rapantupyer ucnpasienne olmGok
BHI3BAHNLIX PaspuBaMi, U NO3BOJAAET TPaAHUHOHHBIM cnocoloM apa:
JAH3HPOBATEL OCTAALHEE OLIHDKIL.

PaspuBel Nepeoro § BTOPOro NOPAAKAE MOTYT BCTPEMATLCH T
HCNONB3OBAHHN METCOPOVIOTHYECKHX JaHNBX B BHAE CYTOUHHEX C¥ |
HAH cpeauux cytounux 3navennii. Hanpuwep, cpeanne Temnepatypy
MOFYT Ckaukoo0pasHo H3MEHATLCA B noanodb. C 3THMH pa3jpuiBam)
obHYHO COPaBJAAKTCH, HCNOAL3YA TaKoll caMoajanTHPylUHACH Me
Toj, Kak RKS. Hesapncumo ot npusenseMoro meroana, owHOKa
HeT NMpONopPUHOHANLHOR WAary no BpeMenn BOAH3N paspeBa, HTO
3BONACT COKPATHTL €€ AD XMeNaeMoH BeJHYHHBL B TaGa. 7 npeac
JeéHa cXeMa, No3poAAmilian EHEP&TI: ANCKBATHHA MeTOon HHTErpHpo
BAHHA.

TaGauma 7. Cxema aaa nebopa METOME # BPeMEHNON0 UGFA WHETETPHPODANKHE

Ecte an paspuBe HYAEBOro NOpRAKA?
Ja. Hemoasayhre meron RECT.
Copmectate DELT ¢ pPEZPHBAME, CCAIL O BCTPEUARITCH WHCPed  PLryJasf
HHTEBALL
Butepnte anavemine DELT Mensme  SMHMEMIABHOMD
speMenn (o6uwuno nopaaka 'fijp o7 Hero).
Her. Hagecren an noctosuubh Kosdupument npestenn?
Ha. Henoasayiire smeton RESFX.
Jagaiite auwagenue DELT, taaxkoe & Y o7 kosddumenta npeMein .
Her. He omicunafite un Meton (Do ysoauammno ecnoassyerca REKS), wn spesennolf
mar (DELT noafiupaetca apTomarnueckn). 4

FHAMCHNA KOS HIERT

2.3.7. Hucaennoe exemol UHTE2PUPOSAHUR

ITo cxeme, npeactasaenHoll B Taba. 8, MOXHO onpeleinTh, CKOALED
pas ncnoauserca UPDATE na xamaom ware nurerpuposanin DELTS
Buuucaenne ckopocti  (ckopocteii) R npeiacraeieno  pu3oBoM
UPDATE (cm. 2.24): R=UPDATE(An, Tu), rae A npeactapiaéh
nepemennyio coctoanns, a T— spema. B metone dfizepa (RECT)
3TOT  BH30B  coBepwaercA  oanokpatio, B TRAPZ  neamably
a B RKSFX — uermpe pasza. 271or GoAblION pacxol MaluunHoro Bpes
MEHIl KOMMEeHCHPYerca Tem, 4To AAA obecnedends Toll e ToOYHOCTH
MOMHO BROpaTh ropazno Oo0Jee AANHHBE BPeMeHHbie marm, Hanpﬂ
Mep, ans Toro urobu obecneunts TpeGyemylo Townocts 0.1 % ands
KamI0ro MOAeNUPYeMoro nepHosa npu sajaHHoMm KosdupHuxenTe ppes=
senn, nonazobutea 500 snuncaenufi npr nenoAb3oBanuy merona IS
nepa, 25— wmerona TRAPZ w Toasko 7 —merona RKSFX. Tipi
papecTHoM KoadupuuHeHTe BPEeMEHH MOMNHO 3apaiee OUeHHTL HeoOXo-
AHMBRA War NO BPEeMEHN. B caosupx cHeTeMax ¢0 MEOKeCTBOM OQHO=N
BPEMENHO NPOTEKAWIINX NMPOLECCOB 3TO CAENaTh TPYAHO. 3aech MO=
AHD HCNOALIORATH EHIHi!pli‘I'E'EHHﬂ MOAX0N: HAMPHMEDP, NBaMRL BhiMms
HHTL PacuyeT ¢ paspmmi waramu no speseny. Moxuno ucnonssosaTh
rak#e Metol RKS, KoTopwii camocToATeNbHO BHOHpaeT mwar no Bper

o3

fapia B Incachnse cxemw Aan MeTopon mverpuposanns REST, TRAPZ
Iﬂﬂ-i..;:i["ﬂ {T oanaqaer TIME)
.

*CTANGULAR
Ef_' UPDATE (As, Ta)

e T DEL T'H
i}‘_ Ta+DELT
APZ
T UPDATE(As, Ta)
Al= A +DELT-RI
=Tn+DELT

ha U UPDATE(AL, Taui)
A..,=A.+DELT-(RI+R2)/2

EFX
Et_w POATE{Ax, Tu)
Al=A,+DELT:R1.05
T..iis—Ts+DELT-05
R2=LUPDATE{Al, Ta./z)
A2=A,+DELT-R2:05
H‘.::s—_1 I"'[]."lnlrl::l.r\?| Tn-l_.';h
A3me A, +DELT-R3
Ti.i=T,+DELT
Fiw=UPDATEIAS, Taul
An.i=A.+DELT: (R1+2-R2+2.R3-+R4)/6

sem 8 CSMP. Tlo stomy MeTony OAHOBPEMEHHO BHIMOJHSIOTCH ARE
I'IF[]'I'['IH"-l"l”ﬂ HHTCTPHPpOBaHHA 1, |IF|I! CHALBHOM PaITHYHH HX I:IEEI-}"HI:'
TATOB, WAr No BPpeMeHH yMeHbllaetcs wanoJoBuuy. Echn otkaonedne
ropazio senswe tpedyemoro, DELT yapannaetcs B Teuenpe ciaeavio-
[ero iara. q

Korna sagamneil kputepnit aas ownbox we swnoanserca n DELT
CTAHOBHTCA MeHblle muHuManbHoro anavenns DELTMIN, newataerca
coobmwenne of ownbke DELT 1S LESS THAN DELTMIN (DELT
MeHbIe DELTMIN) u pacueTs no Mojpean anToMaTHUecKH npepuisa-
wica, Takoe colmTHE cBRAETenLCTBYeT of olHGKe NPHHLEHNHATLHOTO
RAPARTEPD WA owHOKE NPH NPOrpaMMHPOBANKN, HAN O HeyAa4yHoR
CIpyKType wmoaean. RKS pexkomenayercs B KawecTBe cTaniapTHOrO
METOLE Oaarofapa NpeLycMOTPEHHOMY B HEM ABTOMATHUECKOMY Bh-
Bopy wara nurerpuposanus.

B werone RKS muoro pas ucnoausiores onepatopst MauxHof
MPOrpaMyMm T0abKO AN8 NOAYHYEHHA NPEABAPHTEALHEX OLEHOK CKOPO-
CTeil. Koanuectso sTHX Henoanennii MOMHO NPOKOHTPOANPOBATE, BBEAS
}.W'i'.‘|".t.l.':li.-l':|| CHETYHHOR B NMporpamMMy. Has storo BEOAHTCH HavYadbHBIA
"Erm"”':'“ C VCTAUDBRJIEHHHMN HA HOAL cueTankami COUNTI u COUNT2,
ﬂn*;‘ﬂ ‘*E:"'ﬂ KoHue cerventa DYNAMIC, kotopwit on peleaneTcs HA Kam-
ml-nlmli:ﬁ.'ﬂﬁll:llnhl mare, BBOAHTCH pasaen c Enpr{;ﬁ ?.;G':,E]RT' sanpe-

SHLEI cOpTHPOBKY onepaTopoB NOCAE STON KapTh:

NOSORT

COUNT1 = COUNT!I + 1
COUNT2 = COUNT2 4+ KEEP
END

j‘i
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St OMepaTopbsl HEAB3IA COPTHPOBETEL, TAK KAK CJdeBa H COPaBa o
3HAKA PAaBeHCTRA CTOAT OOHH M Te He nepeMennne (e, 2.3.2),
KaaA0M HCHMONHENHH STOTO OonepaTtopa K anaveHuio cuetynka COUNTY
npubapnserca egnnuua, a K cueruuky COUNT2 nprbanasnerca apa
qenne nepemennolt  KEEP. KEEP — sto  BHyTpeHHSs nepeMennagn
CS5MP, npuuumasomas suauenne | npn $akTHYECKOM HCOOJHeHus
mara HHTErpHpOBaHHA, W 0 npH HCNOJAHEHHH OnepaTopoB TONbEG
NOAYYEHHA NPeABapHTEALHMX OUeHOK. TakuMm nyTem KOHTPOJAHP
KaK YHCAO BpeMeéHHWX IMaron, TAK M KONHYECTBO BMYNCACHURA BO B
nporpaMme,

Ynpaxcrenue 23

Beeaute Gaox NOSORT B nporpamumy ynpamunenns 21; npeobpa-
ayfite Gnok NOSORT 8 PROCEDURE u nostopute pacuerh,

BEllecTas
oT oy
MO

[naga 3

PocT M MPOLYKTHBHOCTb
celbCKOXO03AHCTBEHHBIX KYJbTYD
g ONTHMAJbHBIX YCIOBHAX

_—

4.1, O600WweHHan Moaeab POCTA
CeabCKOXO3AHCTBEHHBIX KYAbTYP

X. san Keitaen, @, B. T. Mennnnr ge dpus, E. M. Npeea

3.1.1. Baedenue

Kak orsmevanocs B pasgene 1.3, adA oauoft u Tofi e cHCTeMH
MOrYT OLTL CO3AAHE PasAHYHLIE MOILEAH, B pPapHOil crenenn oGOCHO-
BAHIKE, HO paiinyalolliecs no ceoeMy uUeteBoMy HasHauennio, Cpedn
paccMOTpeNHLIX BHEIUe THNOB Mogened cofobmenHuies Mopean OTHO-
CHTEABHO NPOCTH, HO HCAOAL3YEMbie B HHX (YHKUHOHAJALHBE CBA3H
HMEIT aHanorn B Gojee JeTAABHLIX MOAEAAX NpPOLEeccoB.

B nacromuwem pasnene npeacraBideHa ofHAa N3 TAKHX NPOCTHIX
Mofesel. 370 MOAedb PacueTa NMOTeHUNAALHOR NPOAYKTHBHOCTH Ce/b-
CHOXOZANCTRENHMX KYJALTYP HA NepBOM YPOBHE NPOAYKTHBHOCTH (CM.
1.2), worma mm Bofa, uH MHHEPAABHOE NUTAHHE HE ABIAIOTCH JUMHTH-
PYIOumiMn aktopamu. 3TY MOAEAb MOXKHO HCNOAL3OBATL AAA PasHBIX
EVALTYP ¥ BuaoB pacTenuil, NPH BBeAEHHH NapaMeTpoB u yHRUMA,
Cneunpuuecknx 0a8 JaHHEX KYALTYP WAH Bufod. Mogeds B cBoefi oc-
HOBe coctont w3 OGaokoe noaoll mogean BACROS. B mexotopom
CMHCAe HacTORUNA PAa3aen MOMHO CYUHTATL BBEAEHHEM, e noapohHo,
NOTSH W HeCKONBKO NOBEPXHOCTHO, MEL ONNIEM 3TY oOOGUICHHYID MO-

f;'_i'r.:l.. donoawnreasnsie pannse NPHBOAATCA B TPEX MNOCASAYIOUIHX
d3fenax,

3.0.2. Onucanue modesu
Moaen: B0
lofeas nossonser PACCUNTHIBATL AHHAMHKY HAKONJAEHWA CYXOro
_ MOCEBEa oT (a3l BCXOAOB A0 CO3PEBAHMA B 3aBHCHMOCTH
.Luu_mﬂ.\; CYMM paimaunn u Temnepatyps Bosayxa. llpoayunpye-
CYXoe BeltecTso pacnpeiedserca MewaAy Kophsmu (WRT),
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FACNEUATHA MpOrpasMME MOOERH STORCS

PITLE SUCROS = A SIMFLE AND UNIVERGAL CROT GROWIH SIMULATOR
®ke DY WEICHT OF PLANT ORGANS, GROWTH RATES AND FARTITIONING

WiY = INTORL{WLYI,GLV-DLY)
WET = INTOHL{O.,GHT)
W50 = INTORL{O.,GSC]
WHT = INTGHL{WRTI,GRT)
® WEICHTS OF LEAP ,:_IL...I.IE,,_., STEMS (THUE STEMS AND LEAFP SHEATHS), STOGRAGE
= QRECANS AND ROOTS EESF., IN KG/HA d
IMCON WLV1=25., THTI=25. 4
* WEIGHT OF LEAVES AND ROOTS AT EMERGENTE ;

{T8={ GFHOT-MAINT }*CVF

& GROWTH EATE OF ALL ORCANS OCOMBINED,
GRT=GTH*({1.-F5H)
OSH=GTTAFSH

IN KEG/HASDAY 1

GLV=CSHYFLY .

GSTuSHFST e

FEUeGiH*FE0 B
. GMHI}I M‘Tﬁ‘ggﬁlﬁ;{ﬂﬁ AND SHOOTS (LEAVES, STEMS, STORAGE ORGANS)IN KO/HA/DAYS
® DEATH HATE OF LEAVEE, IH W.l"H.USJH

HEiR = .I.I'GE"FI:.H.EIR‘I'B. oW5)
TURCTION RORTE = O.,0.,

WLYD = I]'F"Gﬁ].fﬂq. s DLV
® DEAD MATERIAL (LEAVES) AT THE PIELD IN KG/HA

FEH = AFGEW(FPINTE,IV3)
FUECTICON PSHTBeO.,0.5; O0.3,0.%; 0.45,0.T7T%; 0.7,0.B28; 1.1+ 2s371s
® PHACTION OF GROWTH OCCURIEG IN SHOOTS AS FUNCTION OF DEVELOTMENT STACE

Tey0u, 1001, 0,03, 2.,0.03

FLV = APGENLFLVTE,DW3

FST = APGEM(PSTTH,DV3
FE0 = 1.=FLV=-FET

MiNCTION FINTE = O.,1., 0.45,1., 0.85,0., 2y U 3
FUNCTION FEITE = O.,0.;, Cud5,0., 0.85,7..7.,1:, 1.01,0.,2.,0. Bl
Wee CARBON BALANCE FRUCESSES

LAT = WLY*3LFA ap

FARAR SLFA = 0.0020 M
* LEAT AREA THDEX IN HA/HA AND SFECIFIC LEAF AREAR IN HA LEAF/EG LEAY WEIGHT

GFHOT=DT0A =30, /id.
DTGA = FOVSDOAO:(1.=FOV)*DIAC f
* QROSS FHOTOSYNTHESIS IN KG (CH20 AND o022 AESF.) FES HA FER DAY, CALCUIATED
= P'q-ﬂ-l-'l LEAF CHARACTERISTICS (HMAX, EFF), LAY AND .ﬁ.I:'fﬂu.‘ DATLY RADIATIOR
= (AVRAD}, AND CORHECTED POR DAYLENOTH (DI AND DLE):
DOAC=INSW( LAT=5. , FHCL, FHCH

DGAO=THIW( LAT=-5. , FROL; PHOKE 3

THCH=0 . 95 [ FHCH 14 FTHCHZ }220.5
FHOH eSS LAE*AMAT*TLECX [ 1,4X)
XukLOG( 1.+ 0: 45*DR0/{ DLE=1600. ) *EFPFE/( SSLAEYABAL Y )
FHRIZ2a m.-rSE_J.E]'m_'{‘“Lr, T 1Y)
‘J‘.nh.:{lﬂthtﬂ‘-gfl'_"ﬂ".lr[-& #1500, Y*EPPESM (5. =SSO LAR Y o AMATY Y
SSLAEaSIR (90.+ DEC=LAL)*PI /180, )
FHOL=AMTH 1( FH{ T3 ]_f"'n'._:l'l"'1.—¢, Fl=AMAT1{PHOI,
]H{?"rfl'::l?'[I.-E:l:H-I:_..EhJ. 1}
FHO DL LAT*AMAY
FHOH 0. 9538 e FHOH T+ 1.1
THOH =5 . *AMA K *DLEs T /L 1.42)
2 =0R0/{ DLE*3600. ) *EFFE/S(5.
1'|‘1|3LIJ..'.'_T]'|.1|:...E"' FHC4 ) =({1,=E
J'I‘I[.--|l--IHu"|5"'[|-.-—L.{TI.—|. BeLAT) )
EFFEs( 1.-EEFLC)*EFF
FARAM EFF¥ = 0.5, AMAX = 30., REFLC = .08
& THITIAL LIGHT USE EFFICIENCY AND LIGHT SATURATED 02 ASSIILATION
® OF INDIVIDUAL LEAVES, UNITS: KG CO2/HASMRS(JES3) ABD XKG O02/HA LE

1 B

TH --]_‘.-.:H-r..llu_l-..-. -~

IC3311)

MAX1(FHOS, FHO4 ) ANTH O { FROY, FHC4) 10 )

ATE
F/HR

102

F.d Toli
L
Il P i

v «» (DRC=AVRAD)/{0.B*DRC)
Fﬂ PHACTICH OF FERIOD OVERCAST DURING A DAY.

AVERAG LATION OF DAILY RADIATION OF A CLEAR AND AN OVERCAST 5KY (DRC
7y DAO, T-AsRey TH J/E2) AND OF DAYLEMGTH (IN HR) A3 A FPUNCTICN OF
Jﬂ'l..!. B [LaT, IN DECHEE), DECLINATION (DEC, IN DEJREE) AND DATE:

Lal _r-|1_.l::l.. «RONSEXF (=0, 1/(RTN/(DL*3600. ¥) }

s o( SINLD*DL+24 . /F1*COSLD*SORT( 1. =( SINLD/COSLD) * 2] )
,,1_,“_:_:.-;_- p+1 17180, ) *SIN(LAT*FI/180. )

S s DEC*F1/ 180, ) %COS{ LAT=F1/180, )

O Ca=).47C0S(2. *PI*{ DAY 10. ) /365. )

g_;”_“_h__ '.’J{"IJ.;.I.-,.I'-.’."...:LDI}I

Elj‘_-l__!':lj_u ¥ Hll:i-.;lllﬂb."]'i..uﬂﬁﬂ ﬁiumuj,ﬂfﬁbbh}lli
DLpeiz, *(T112.* XSIN((-SIN(~4. %P 4/160. )+ SIHLA) JOOSLD)

W"ur‘ FL = 2 146

FARAM IAT = =15

=AMIN 1 (CPHOT, MATNTS=TEFF)
Sl =003 WET #0201 W30 * 0 O $WHT = 0,07
e 10## [0, 1*THTA=2,5)

s MAINTINANCE RESIIRATION
AL

i
TEFE
TN 210

FFFICIERCY
"'h.-. Te+Faled

® GROWTH
orP= {FL

PARAM CVFSC=0.’
ss» DEVELOTVERT OF THE VEOETATION

<634 FSO1CVPE0) *FSIe [ 1. <~FOH) #0, T2

VS = "']. GRLA O , THSW{ DV3=1. ,IVRV , DVRR) )
FINISH OVE = 2.

DVREVs 0.0252 * APCEN({OVRTTE,TMPA) * APGEN(IVRDTI,ILF)

I 4TT * APGEN{DVRRTE, THEL)

B =10.,.63, 15,83, 20.,.92, 25.,.96, 30.,.98, 35.,.99
5]
B
'

q e

FURCTION
FURTTIUVE
FUNETION

1:.,{-.'--.'7

»10e .08, 15.,.38, 20.,.575, 25.,.71, J0.,.80, 35.,.865
a10., 0.227, 18a 3 0575, 135, 0685, ..
15 . . . B28, 17.,0.204

11.,0.425,

16, ,0.872,

#8s WEATHEH DATA

u'-. ANOD{TIME , 365, )

AVIAD = -2-[”1E-"-D.*AP"‘E:HIM"*J.D DAY )
Ed

FUBCTION AVAAD 3 £6.,532., The,575., 10
13545 Eu..e:EE...':-E JHE2, 237, 545, , 250, ,611., 2688

145, 52 :rr.dl-'ﬁ'i‘ﬁ"j

ifEda 15,520, ,

"'Cl'

mzﬁ'?iﬁ-f 0.5 %[ APGEN( TMAXT, M'!l!':lah-"EEH[THJ]'T SDAY] )
LAOH TEANT = "ID‘-"L"L T2y e Jy £8a1, J‘J.E.E'il,]ﬂr,l-pzl} - Ty
135.,27.2,16k.,24.9, 1Jt..t4...zzv..z,.¢ 358, 28,8, .,
N oTuine 20 ‘r--rr-':-'rq-i]'l-.-q.-':?-'- 289,365, ,808.6
FURCTION TumnT . 1.,18.2, 15,,18,2, 46.,18.2, '!'.*.._:E..:,1m.,13.5,,__
. -""llﬂ-'-'lIEJ--EFI..I 1'-'9'1-, ‘lﬂ-pt&]-. -|.|-L"='E-1 'I_-'.'.ﬂ.,....
288, , 16.6,31%.,70.2, 349, ,18, 2 365, 18,2

o =7
LETTR
TIMER Finy

ITIZIS-!: AUl SFRCIFICATIONS
el L T ¢
-

i1 ,f,:_{-'l-Uv.-:ELT # 2., FROEL=2.,0UTDEL= 2., TIME=300.
it OF TIME INDICATES STARTING DAY OF SIMULATION
T WLY, WL\

L e & S
U0 REZFY
[ _‘ i-rw::;'w:u'l'll-ﬁT"uI‘l:"1'51H"IHT.I‘I\E&.:’"‘}'

WLVT =l LY +'ﬁj
.'ll"J "'"1--..1-“.\_.:
ToD S po: ot

IRTFLOT
Al 02 WS LY XL, WYEG, 24N
ED llJ-lr.'

B10;

5

uH

H:;%HI '-.r||] |1||.\|! 1'5:' cTelan MK UFFHI]EI.MI-I
iy ). Rosdduuitentu, 3 3anauUlne pacnpeaeJentHe, BRBOARTCH B BHAE
UL deionornyeckoro cocTOARMA KyALTYPH.

(WST) n zanacawummMu
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TaGauua 10, Ob6uachenne abipernaTyp, ncnoakiyemux n mogenn SUCROS, S
PACHCYATEA KOTOPOA DpeacTaniena o Taba, 8 - s Exmisis Wasmepenion
Fladn Cisenansae Exmmuns wxicpemy B
oV HNoaa npesedn, Korad HeDo NOTROCT R >
F IAKDETO ni‘r.m-mntrn;}ﬁ x g
. F om0 ot GHGMAccE —
AMAX Hurencnonoers accumpanunn CO0; npu ke COzera*! [Ancropofs FsH 'i::.'ltm,l;umr I -
CRETOLOM HICLIIERHN HOBEPXHOCTH) -yt -HTB afianna aaspcaMocrn FSH of daaw -—
AVERAD iPaETiUECKAN  JHeBHAR pagHLEy AL m ey FsSH péu.'-mITltﬂ
{400—T00 nu) -cr) Moan Jinacalwuuix opranos 8 Guwo- -
AVRADT Hamepennas npixoaruias raofiinias h uacce WRLIEMHON wacTH
pasnatin (kaa-cu== .y ') Kag Pynk- FSOTB TaGanua aanucusoctn F50 or duan -
UHH HOMEPA CYTOK E. 3 VA INHTHA
CVE SippexTinnocts npeobpasosanngs CHO| wr (cyxore BEmecTHa) FsT Toan crefaell o GuoMicce HazieMuol -
AR NpOLYINIPORANRA cyXoro peuecTaa | xurt (CH,0) ; i
CVFS0 Sippentunnocty npeobpasopanns CHyO)  wr (cyxoro semectaa) FSTTB Tabauun sanmcesocti FST or daau —
AAR (POPMHPOBAHAR IAMACAIULIX OpTa- =ur-! (CHO) 7 pA3IBNTI
K GLY CHOPOCTL POCTA ANCTHLEH KF it‘lr-mrﬂ BellecTsa) X
DAY [MopagkobeA HOMEp CYTOK B rDAY, Ha- ey by i g
yupas ¢ | supapa GPHOT CyTounan  CyMMApHAS 4CCHMIARILNA Kr [(;H,('J:l-rn"-crt"
DEC Coaneqsoe CEADHEHNE OTHOCHTEILHD rpafye C0 ]
SEDATOPE GRT CROpocTs pocTa KopRed KE [ﬂ;l‘mm BEHECTRA) X
DGAC CYTOURASE  CYMMIPHAR  ACCHMILTAILAR kr (COy) -ra~t-gyrt AT - eyT
‘:_-'D: B HCHLE e GsH CuopocTs poctTn noberon TO D
Dﬁj‘.ﬂ L}-]'l::lllllilﬂ CYMMOpHnan ACCHMILTALLHA T M G50 C.I-.U]H-.IL'TJI pocTa AANACHNKILHE Opranas i
L0y o nacMypusEi Jedb G5T Cropocth pocta crefaed =
bBL ACTROHOMIMNECKAR IANHA JAHR 5 GTW Cxopocts pocta cymmapioft Gisoraccs —
DLE SpiperTannan Lanna au u LAl Muneke anctopoft NOWEp XHOCTH L
DLP POTOOEPIOANYECKAN AAMHT AHA L LAT lnpora rpaiye
DLV KosppuuenT OTMAPENARE ANCTLER Kr-ra~!- ey MAINT Muaxauie AOLAEPHAHAA pacTemud kr (CHs0) -ra-t-cyr!
DRC POTOCHNTETHYECKH  ARTHBHAN paaua- Do =2y MAINTS Jpxanne noLIACHMANKA NPI CTAHAAPT: TO Me
in B CTANAAPTIEN SCHBER AeHb 1ot TEMIEpaTYpe '::_",5 FI::
ORO @OTOCHNTETHNCCKN  OKTHBIAR paaua- TO Me NWRT Otpsinatensuan  Macca wopuef  (AH- ET [evXoro selecTna) X
mHs B CTAHADPTHHA NACMypHL AckHb XOAHAS DepEMERnan) wera=l
DTGA akTiveckan cyrounan  cymmapnan | kr (COy) cra™ ey Pi OTHOWEHEE LA OKPYRROCTH K 213 o
ACCHMILAMIIES ':D: METPY KPyrR -
DVRDTB JanucHMOCTs CHOPOCTIE PAIBHTHA O — Q10 Mpupoct cROPOCTH AMXANME NOLLep ==
ANRHE - AHA Aanns wa 10°C
DVERR JaBNCTMOCTE CROPOCTH PRIBNTHR B pe- cyr! R Cpeannft vposest npuxogame® dovo-] hw-m-?.c!
“P“-"'!I"'-“”"”?ﬁ fase oF TeMDEpaTYpH CHMTETHYECKN BRTHBHOMN paLinaiiHH
DVRRTB Tatanmuna DVRRE kax dwukuna mesmne- - RDR Cpeansa cKOPOCTH OTMAPARIN JNCTHER eyt
ATYp RDRTB Tabanua zaencusocts KDR or doaw =
DVRTTB ARNCHMOCTR  CROPOCTH  pAaIENTHA OT — § BRATIETIE
TeEMBIPaTY pid REFLC KosphuiuenT oTpamedds pacTiTedb: Aoan
DVRV JanucHMOCTE CEOPOCTH PASBANTHA B Bo- eyt HOTD NOKPOBA
revaTiaiol haze OT TEMREPATYPH W aLFA ¥acaLHAR AMCTORAR NOBEPXHOCTE ra (ameren) wr! [(ancTea)
AANHE AN TADRW Cymmapuan Gnomacea nagsesmol wa- KE-ram!
DY5 Paza paIpuTER KVALTYPM Roan T
EFF SR THEROCTE HEBOALIGBANKNA MOrA0- Kt (COg) I -ra~i 3 TEFF Baunsie TeMOepaTYpM 13 CKOPOCTL =
oeHnof MLAINMoR pagHamnn AA8 SCcH- el el vl ILXAHNE NO/LIEPRANHR
wamuan COy mpR BN3KEX  YPOBHAX TIME [ E—— I:I1E"-|1I oVt
e REALEITNOETH TMAXT Tafmma sapaciMocTn MaKcHs s snof . —_
EFFE EFF, paccuntamiias no nagawomeft pa- kr (COy) - Iact-ra~tx 3 TeMNEpATYPI OT HOMEpa CYTOX
HAILHN wog=l.y=2.pe LMINT Tafigints ~ IARACHMOCTI  MITHNMAILEOR =
FLY Hoan anersen 8 Groswacce noberon — TEMOepaTypl 0T HOMEpa cYToK
FLVTB Tafanua sasucasoctn FLY or dau — T:‘-'ll-:_‘|. PEIHAR TEMMODATYDE BOAAYXA T
paisHTHA 1{1-:' [I1': Macca seaenux anctoes Kr-ra”!
-vD Maces oTvepmny JNCTHER To e
[ 04
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Hais Ohimcanie Enmimna 10N e
WLVI Hawaauwnam sacca ancThen Kkr-ra—!
WLVT Macca JeqeHuX o OTMEPIINX JUCTLER
(BMXOAHAR MepeMenina)
WRT Macca wopuef "
WRTI Hausauman macca kopael =
W50 Macea sanacawommx oprasgon "
WST Macea creGaei
WVEG Macca pereTaTHOHEX Opranon (EHxo-
Has NepeMeRnan)

B Tabn. 9 npusefena noanas pacneyatka nporpamms., B uedl yo
NOALI0OBAHE 3HAYEHHA HH[J-']HET]}CIB A8 MIeH Ik, BEpallHBag '
B ycaoBuax 3amOnn. CoKPalenns B TeKcTe OTHOCATCH K HCNOAb3o:
BAHINM B NporpaMse HAaUMENOBAHMAM, NOJAHWA nepeveHn KOTOPHX
npusenen B Taba. 10, Jlornka noctpoenus nporpaMMme npeanodaraer
MOCASAOBATEALHOEC BHNOAHEHNHE PACHETE OCHOBHBIX NMEPEMEHHMX, 4 38-
TEM NEPEMEHNHEX, KOTOphe HeolXoanMbl 08 WICHTHOHEALNN OCHOBS
HHX NePeMeHHbIX, :

3Ta npocTas W YHUBEPCAABHAN MOLedb POCTa CEABCKOXO3ANCTS
BEHHHX KyALTYP, nassamnan SUCROS, wanncaia wa ssuke CSMP

(cM. 2.2}, ¢ KOTOpOro ee MOMHO JAErKO TPAHCANPOBATL HA JAPYrie Mas
INHHHEE A3LKH, :

Accumuagyus COy

Ochoboll 415 pacuera HAKONAEHHA CYXOrO BellecTna CAYHNHT HH
TEHCHBHOCTL cymmapnofl accumuanunn COp pacTuTeasHEM noKpoBOM.
Cropocth 3Toro npolecca onpeieasercs Magaouied pannauneft, cae-
TOBON Kpueoii, cneunduveckoli aam JauHoro Buaa pactennfi, cyM=
MapHOf senenoll AHCTOBON NOBEPXHOCTHIO MOCEBA, PACTOAOKEHHEM
IHCTLER B MPOCTPAHCTBE H HX onTHYeckumu cpofictamu, e Bur (des
Wit, 1965) paspaGoran MeTon pacweTa CyTOMHLIX CYMMaPHEX 3HauYe="
mnit acenmuasunn CO; aas awboro BPEMEHH TOAa Kak QYHKUNID OT)
COOTBETCTBYMOMEN cyMMapHOil pagualni u reorpadiueckoll wMpoTH.
Bnocaeacreie I'yapuaan n san Jlaap (Goudriaan, van Laar, 1978)
ponoauian 1 odobwuan 3107 Metol. B npeacrasnennodl anech moneni
HeGOAbllas TPYNNa ONepaTopoB AOCTATOMHO TOMHO BOCAPOH3IBOAHT |
aaroputa Iyapuaauwa u san Jlaapa (onepatopu 203—221, tata. 9).
3T0T MeTol onucwBaerca B 3.2.3 n 3.2.4. Jas nuwenntin 3pavenue nH
TCHCHBHOCTH aCCHMBAAMMN OTACABHEYX JAHCTLEE NPH HACKHUICHHH CBE=
TOM, B nepecyere Ha Maccy L0y, noraomennyo elsanned ancropoft no-
BepxnocTi (AMAX), sanaercs pabumm 30 Krera-'-u-'. 370 IpaucHHe
BBOANTCA B COYETaHMH ¢ HaYanbHO shperTHBHOCTLIO HENoAb30B HIA
paanaunn (EFF) 0,5 kr-ra~'+y~" ga | dw-m-2-¢-! nornowennoll ai=
Anmoi paawaunn, Koraa scnoasayerca najaowas pagmauns, AMAX
MPHHHMAET MEeHLLIee IHAYEHHE BCACACTBHE OTPaMenHA (caeayer 3as
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wro nepemennas AMAX ne umeer unsero obuiero ¢ gynkiuei
METI Y o sawke CSMP (cm. pasuen 2.2, ta6a, 3). Taxie suauenus
AMAN st sepHoBdx kyabTyp mina Ci CropoCTi accHMUIALIN
-|-|gr|::'.|ll.1w-1 |.|-|-{_-'1],1|l:lf'-1 IlﬂHDUﬁ{"“ s Ge3obaavysoro uedia H cu."l!l;rllJHDﬁ
€O B et (DGAC 1 DGAO ‘COOTBETCTBENNO), KOTOpHE ONpeRemi:

e rpynnoft onepaTopoB, TOUHO BOCNPOUSBOAAT ldaHHLE, NOAY-
31k ®

m.rt..'“.w npi BWAGAHEHHN PAcueToB Ha Gonswod Hﬂ“"hmmp“?ﬂ MO
A (Goudriaan, van Laar, 1978). ®akruueckasi MNTEHCHBHOCTS ac-
neai | :

manwit GOz PACTHTEALHEIM TOKPOBOM, DTGA, onpeaenferca Kak
f”h-'}.[;'-u;- apaveHie obenx sTHX HHTeHcHBHOCTel, B3BEWIeHHEX COrT4CHO
{:QE.E.- ETHUECKOR J0J¢ A8 KOHKPETHOrO MAacMypHOro AHH. 3TOT anaro-
B Ll'-.'.:lll"lldl'!.'.il-.'_"'l TaAK#EE VMCHBUIEHNE NMOCAOHIEHRHA 'F!H-;'-'LII!EI.].UIJL i COOT-
ik '-..-|r1lt|]_|:[' cnh'.puumtnl;: acenmuanuun COy 3a cyeT HenoaAHON COME-
g pactiTeashoro noxposa. [locne YMHOMEHHA WHTEHCHBHOCTH
L:l'[l]:.:ll.‘ll:E'-f.l.El-lﬂ1l||1| Ha "y {ﬂnrf:g]?gj 203) eymmapuufi porocunres GPHOT
AW AETCH B LAIOKO3C 0). N
ml}i;mgrlr”;ﬂjﬂ Koraga Hebo MOKPHTO Dﬁ:].’!"ll-meh‘rﬂ-,l FOV, paccauThl-
“_-“:]L-H NyTeM CpaBHEHHHA H3MEPEeHHOro :.'pﬂ-BHIﬂ FI]J]llﬂ,EI.HI].H_EFE EIIDTDEIE]:;:{F:
retnuecki aktinsuoft pagnaumn (®AP), AVRAD, ¢ }pgmm:ﬂmm
aas cosepirenno 6e300AauHoTo JAHA H AHA €O cnaomuoi obaadi t n:.:-
Vpopens pagnaiii B CoBepLIEHHO GeaobaaqHbie AHH BE-I:'IIIE.TIHETI.I'_'!E e
YpaBueHuaM, HHTErPHPYIOULIHM BLICOTY COMHIEA KAK I'-'IE}J-} HHTEHT H[.mﬁ
CTH Paanaiii, YMHORKCHHYHY Ha COJTHCTNY B NOCTOAHHYD C nonpan
g AanEy aHR (onepatopw 223—233; Pyapuaan, Jnunoe mm‘.’:llLﬂH:ﬁl‘-
lMpeanoanaraercd, 9T0 AAR MNACMYPHOIC JHA 3HANEHHE tl}l;fl-’[‘lll,'lEIIEIT
weckn axTuBHOl paanauun coctasaser 20 % or sToil Bean m::u.
Ofe 5T NpoOUELyPH NOAYYeHHA CTAHAAPTHIOBAHHBIX CYTOUHBIX
evuy DAP p acemsmuasunn COs MOryT RCNOAb30BATLECA BO E.n:fe.ur:a
MOMHEX COMETAHHSX NPH BHCOKON CTeNeHH TOMHOCTH B o6OHX mojy-
wapaax, memay 70° c. n 70° 1w, un, 478 KYALTYP © HHAEKCOM AHCTOBOMH

nosepxiocti LAl ot 0,1 a0 10.

Vnpaxuenne 24

Henoasayfite st npoueaypsl, ans Toro urobu PECCW'TEE cy-
oy cysuuy QAP i cyTOMHYIO CYMMApHYI ACCHMHAALHID 2 Hd
Toft WwHpoTe, rie BW HAXOANTECH, AJA TEKVIUIEro AWM, AONYCKAH, 4TO
Heho copepuenno caofoaHo OT 0GAaYHOCTH.

HAuixannue n pocr

Haets yraepoaa, GUKCHPOBAHHOTD B NPOLECCe acCHMEARLHH, pac-
oaverca npu Awxannn, ofecneynsan suepruedl Guosoraueckoe thy HK-
onnponaiine oprawnama pactenmns, OcraTox yraepola Hakanauea-
EICA B cTpyRTYpHOM cyxom pemtectse. Juixanwe nopaepHanus yuu-
THEAETCH npy MofeANpoBaNHH B ABHOM BHAE, POCTOBOR ABXAHHE —
TOLKo B HERBHOM BIAE

duxanne NoAACPpAAHNA NOCTABNAET SHEPIrUK AAA COXpaHEHHR
HUIHEACATEABHOCTH KJACTOK H HX GHOCTPYKTYP, 3@ Takme HOHNBIX
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TPAAHEHTOB Ha AOAMHOM YpORHE, NOTH TONHME AaliHbe O Heobxon
MHX 3aTPATaX Ha NoOLdepHaNHe HEMHOrOYNCACHHE!, HX MOMHO o &
CTATOMHON ONPEfeIelHOCTEI0 OURHHTE, HEX0AA N3 COCTABA HMEOIlel
Guosmaccu. B wactosmefl monean satpathl wa nogacpikanie ,:m:lg' :
Hefl ancThes, creGnell u Kophefl, BHPAMEHHHE B CAMHHLAY Maces
rawokoant, cocraganor 0,03, 0015 u 001 kr-gr-'-cyT! cooTBercs
BCHHO (onepatop 2353). 3tu faHuule OTHOCSTCH K TeMnepatype 25
Bansune apyrux yposuedt TeMIePaTYPH YVHHTHBACTCA ¢ NOMOULLD
sipdmunenta Qo pannoro 2 (onepaTtopu 236, 237). aa peex fopm
facalumnx opranos npunsaro anavenne 0,01 gas remneparypw 25
Boaee nogpobune ganume of sToM oM. B 3.3.5, ' iy

[lpeanonaraercs, 49T0 NepBHYHbBIE NPOAYKTL thoTocHHTe3a u|i
BpallaloTcA B CTPYKTYPHOE BEWIECTBO B NpPOIECCe POCTd’ pacTemuf
SdperTHBHOCTL TAKOrD NPeBPAllenHs 33BHCHT OT XHMIMECKOrD ofe
CTABA HAKANJAMBAEMOro cyxoro semectsa. B Mogean nenodbsoBass
kostpruunents npeofpasobanna 0,72, 0,69 u 0,72 kr-kr-! 408 Gy
MAcCH JncThes, crefineli # Kopued cooTBercTBenno u 0,73 Kr-grd
Aan seped nwennus. [Tocaeanee anauerne 3aBuCHT OT NpHPOAH 38-
lacawiuero oprana, nosToMy sHavenne kospduunenta npeofipalonds
Hia cnenndmuno Ana Kamacl KyanTypel. B nactosmefi moaean .-~::
CHnTEBAeTCH cpennee Bapewennoe apavenne (CVF) stux xosdibus
LHEHTOB IR OTACNLHWX OPrauos PACTeHHA; AAR 3TOrO KosdduieHnTs
YMHOKAWTCH Ha A0AH, NOAYHAEMHE COOTRETCTBYIOWHMH OpPraHaMil o
OBLIEro NPHPaWEnna Macch. YMUOMAR KOJHYECTBO AOCTYNHLIX 18!
pPoOCTa ¥YraesonoB Ha sTo awadenne CVF, noayuaem obmmil NpHpoCT
Cyxoro BelllecTsa mocesa 3a cytku (GTW, onepatop 106). Bee yraes
BOJEI, CPOPMHPOBAHHBE B TEYCHNE CYTOK N HE H3PACKOAOBAHNLIE B TPO-
Leccax NOAAEPMAHHA, AOCTYIHE AR pocta,

Koanuectso yraekncJoT, ucTpasennoe B pesyisiare POCTOR
NPOLECCcOB (AWXAHHE PocTa), TAKHE 3aBHCHT OT cocTasa (OPMUDYI0-
mefica Giuomaces (cm. 3.3.4). Bupamenne | — CVF npeacrasasetr —
NPHOAHACHNO — POCTOBOE JAWXAHHE, KOTOPOE B JanloM CAveae HO.
PACCHHTHIBAETCH B ABHOM BHJE, 4

qeTci B 3ADHCHMOCTH OT thasul pasBITHA CeNLCKOXO03AACTEENNON
saLTVRBE.

”"11'1']31{ dhopMupoBARIEN pacnpeaenenin OHOMACCH ACCHMMIATEL BHA-
quqe HANPABJAAIOTCA B KOPHN (onepatopw 116 n 117). B neaoMm jo-
|}D-'-|!'-H" TPYAHD MOTYYHTE HalesmHbIE JdaHHbWE MO cHaOMeHH 0 HoaIemM-
g% OPraHOB PACTCHHA ACCHMBARTAMM, Curyaunsa yecyrybaserca Tem,
gro NPOLCCCH POCTA M pacnaia MoryT npoTeKaTh ORMOBPEMEHHO,
posTOMY N0 Macee, onpeiedeHHoi B AO0H KOHKPETHOH TO4YKE, HENLIRA
eydlTh O TOM KOANUECTBE BEULECTDA, KOTOpOE HANPaBJIEHO B KOPHH.
[ipuMensieMan B HACTOSILER MojenH (PYHKIHA OCHOBAHA Ha AAHHEX 108
puennis (Jonker, 1958), Henoawsaopawne noaxoaa, coriacHo Koro-
poMy MpPHPOCTH fnoMaccH NepBOHaYaJLHO PACNPefeNAoTeA MEKLY
poberaMil 1l KOPHAMH, 1A€T BO3IMOKHOCTE BHOPETL NOANOAALLHE SHAYE-
gt KosppuinenTa 198 PACNpPeLCICHNS B CTPECCOBHMX YCIOBHAX {pas-
gea 4.1; es, pue. 33 a, paanen 3.3).

Tlaf onpefesesus NPHPOCTa CYXOoil Macch JucThes, crebaei n aa-
pacaloly oprasos CYMMapHBIA NpHpOCT Hag3eMmuofl vacTi yMHOMAE-
eTCH HA COOTHETCTHYIOLULHE Kosthduunentst., [lpuustan cxema pacnpe-
feaenis BEUECTBa MEMAY NAACTHHKAMH AHCTLEB H APYTHMH Bereta-
THBHBMI CTPYKTYPaMIl (BAAraJANILAME, HACTOS MHMH CTEOAAMI) BEChMA
yeaoBHa. Coraacio stofl exeMe, ¥y Muennus, nanpusep, obpasywTcH
pAacTHHKN AucThes, noka dasa pazsurna He goctnruer 0,45 ot ceoedt
NpoAGKHTENBHOCTH; W JAHIlIL € 3ITOrO MOMENTA HaYHHAETCH BHXOL
B TPYOKY, CONPOBOMAAEMHA YCHAEHHEM NOTOKA ACCHMIAATOR B 3TH
erpykTypn (onepatopu 121 n 122) (Rawson, Hoistra, 1969; Spiertz,
1977). Mocae nupeTeHns BCe JOCTYNHBE YTAEBOAL PACXOAYIOTCH TONBKO
Ha (popmuposanne sepen (onepatop 120; em. pue. 33 a, paagen 3.3),
Kak vi#e oTMEYanoch, HACTOHLLAR MOAETL He YUHTHIBAeT BKJajfa
¥raepoaos B (QopMHpoBanne 3epen B nNepHoi A0 UBLTENHA, WTO, NO-
BHANMOMY, HBAReTCH upeamepnuy ynpouwensesm (Stoy, 1965; de Vos,
1975; Vos, 1981). Mul ve BEJOYWAN Clofa AaiKe NpocToe onicanie
STOro npolecca, 4To0kl He CKOMIPOMETHPOBATH CAM XaPakTep MO-
Aean, KoTopas obobllaer Xopollo Haydwennse npoueccw. B peayas-
TATE NporiodnpyeMuil ypoxan 3KOHOMHYECKH Bauofll gactu pacre-
HHA moweT okazathes na 10—20 % wnme (gaxTHYECKOro, B 3aBHCH-
MOCTH OT BilAa pactennit n ycaosuil nponapacranus. Untatenn Moryr
CAMIl MONWMTATLCA YCOREPIIEHCTBOBATE RAHHYIO MOAedb (Takoli npuMep
paccyorpen & 3.4.9). B cBoeM HACTORILEM BUILE MOAEAL 1O CYLIECTBY
OPHENTHpOBANA HA JOHOPHLIE NpOUECCH, rae HaKoNJeHne cyxoro pe-
MIecTRg onpeaenseTcs ofecneYeHHOCTEY accMuARTAMM, Oanako B pe-
SALHBIY YCAOBNAX MOFYT BCTPEHaTLCH CHTYAUMM, KOTAd pasMcphl aK-
UENTopa, KoTopue v NeHHUE 32A210TCH HATHYNEIM YHCJAOM 3epeH H
X noTenunansnof CROPOCTLID POCTa, OFPAHHYMHBANOT TeMn Hakonae-
HIL eyxoro peuectsa B aepuax (cm. pasaen 3.4). Hennss afexnatho
YHECTL 3To fEaenne, nocKoabKY PakTHYECKOE KOAHYECTBO 3EPeH B MO-
ACAN He paccynTwaaerca. Tlpin ncnoab3oBannn MoAean B Takix oco-
HX cutyaunax momer norpeGoBaThes ee nepecTpoiixa.

Pacnpedeaenue cyxozo sewecrsa

[pnpocr ofmed macew cyxoro sewecrsa GTW (kr.ra-t.-cyr= )8
PACNPENCNAETCA MEHAY CACAVIOWHUMH OPravamMy pacTenuil: KopHAMH,
[IACTHHKAMH JHCTLER, CTeDNAAMH BMECTE ¢ JANCTOBLIMH BJA&raAHulaMHE
I 3amacalplmMmy oprawamp (sepuamu, Hﬂp!lEﬂ.’!D,’I_EIMJI,fILIIﬁaMII!I[T..il.]':
Takan Mopean NPaBHALHO ONHCHBAET MPOLECCH B TEYeHHe BereTa=
THBHON (a3W. 3anacawiune opramd, 0IHAKO, MOTYT (OPMHPOBATHCA.
HE TOALKO 13 MPOAYKTOB TEKyulero (oToCHHTE3d, HO TAKMe H3 Yries
BOAOB # GeNKOB, KOTOPHE BPEMCHHO 3anNacaloTes B BereTaTHBHHE.
OpPraHax pacTeHus, a 3aTeM NEPEepacnpeaeqdioTcHd B TeycHHe BereTd-
THBHOR ¢asul. ITOT nocAeLHHN NpoUece eule He BEIIONCH B npeaia-
FaeMyio Momeas: ofunfi NPUPOCT pacnpefessercs Mmemay opramaMil |
PACTEHHA B COOTBETCTBHN C Kos(dumuunentamu pacnpenesenis, Buery-
NAWUHME B POAN BRYAKAAWIMNX GYHKURD, 3navenne KoTopux naMme-
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Pocr aucrosold nosepxuocri

Yoeauuenue (OTOCHHTEINPYIOLIER NOBEPXHOCTH, T. € NAOLE 1
3E1eH0ll NOBCPXHOCTH nocesa (omepatop 201), HenocpeicTeennn R
38HO C POCTOM NAACTHHOK JAHCTLEE, eCaH AONYCTHTE, STO OTHOM u:l';'"
YAeasHoil aucropoil nosepxuocTH SLFA k macce cyxoro seme )
cocranantoutee 0,002 ra #a | Kr cyXoro BelecTsa JICTLER, ABJINOTa
KoHcTanTol (Aase, 1978), Ilpn stoM oTieqnio He Y9HTHBaeTeR T
Hlallh 3eJeHEX JNCTOBLIX BAaranmn i crelaefl, Tak KaK oHa COCTARg e
npenelpeRHMo Maayvo 4actb obuefl naouwany senexoil MOBEPXHOCT
B Teuenue peretatusnoil ¢asm (Fisher, 1982).

Ynpaxcrenue 25

Mouemy peayabTaTsl pacueros no sToll Momean PEATHPYIOT Ha NS
Menena snavenus SLFA? Tlonomutenwnan nan orpuuartensuas o
paTthHas CBA3b Halalomaercs B STOM cAyyae?

[TpoAOMKHTEABHOCTL MHIHH JHCTLER cTporo orpannuena. Heggs
TOPEE paHo CQOPMHPORABIUIMECH JHETBH OTMHpPAIOT Ve B Teyey
BETETATHBHOTO NepHoda passutua pactennit. B monenn #e CTapeHHE
VUHTHBACTCH JHLUL ¢ MOMENTE UBETEHNA, KOFAA Pa3BHBANILANACH aep-
MOBRA Ha%HHAeT BHCTYNATH B POAH aKUENTOPa H YCKOPHeT aerpl
Aaliiio ARCTLEB, OTMHpaHne JANCTLEB YUHTWBACTCR B peayaLTaTe ppe
Aenns dynkunn, ceasWBapUel oTHOCH TENLHYH) CKOPOCTH OTMHPAHHS
3EJeHON NOBEPXHOCTH ¢ (hazoil pasBNTHS KVALTYpH (onepatopu |12=
115). 37a cBaab NOIBOARET BNOANHE peatincTiueck MOJ1eHPOBATE NPOS
HECC YMCHBLILICHNS 3CAEHON NOBEPXHOCTH, NPHYCM HHOrLA ihrsnoaornge
CHOE CO3JpeBaHHe JAOCTHrAETCA A0 OTMHPAHHA Beell EII.‘,CII.'I'I[IIEFI[]}"IDHI._
TKaHH, TOrAA KaK B APYrHX cAyvasx storo we HaGaonaeres. B Taxkos
CAYHAE YUHTLIRACTCH aCCHMUAALNA BCell 3e1eHON TKAHN pacTeHNA, 8 He
OQHNX JHIEL AHCTOBHX NAACTHHOK, YTO JIOCTATOYHO BAXHO 118 nepuoid
nocae usetennn. Orserusm, yro gauuwil noaxon k VHETY npolLe
CTHpEHNA  HENOCTaTONHO ofocHOBAH TeopeTHweckn HENOAL3Ye
AHWE B8 ONHCAHUA, HO OTHIOAL He OOBACHENHA ABJAEHHA,

PeHoA02UT COALCKOXOIRALTREHHBLY KyasTyp

OPraHos XapakTepiH3yioT KapTHHY PasBUTHS pacTeHus. Tesn pa3BH=
THA, T. €. BEAHUNHA, 0OpaTHAR NPOAOJIKHTEALHOCTH paccmaTpuBaeMon
a3 pocTa, ONPeeNAeTCH KAK TeHEeTHUecKNMi xapaKTepucTikasil
BHAd, TAK W VCAOBHAMH OKpysiawued cpeas. leneTnyeckue xapakss
TEPHCTHEN ONPeAeadoT NPOAOTHNTENLHOCTE BereTaiy, ceoficTEeH=
HYID pasiLM cOPTaM CeALCKOXOSANCTBEHHEX KYALTYP A4A ganroitl
MECTHOCTH (PaHHecnesse W no3iHecnenne copTa), Torga Kak yeaos
BHE Cpeabt, B ocobeHnoCTH TEMNCPaTVPa B 10N AHA, ofycaoraHBaoT
ROMEDAHHA NPOLOAMHTENBHOCTH BEreTalHOHHOrD MEpHOAR ¥ TOrD HESS
CaMoro copra B pasHuX pafiosax w/mau B pasuse roaw, Mg xapak-
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CHOpoCTh 1 NOPANCK NOABACHHS BEreTaTHBHMX i PENPOAYKTHBHEA

qKkil peBOAOrHYeCKOro cocToAnus pactenns (pasu ero PRl
pepis' qanuofl MOZeAn ncnoabsyerca nepemennas DVS, namensw
! B0 wa aaTy NORBAEHHA BCXoAoB Ao | Wa aaty uerenns. [po-
ancs I:.H”]._j[- auauenns DVS noayualor, HHTErpHpys Temn passBHTid
Meka r';,lllpc.ﬂ.;-_-mmuﬁ B TeueHie BEreTaTHENOro NepHoda Ppa3BHTHA
i i cvTounofl TeMnepatypol N NpoAOAAMHTEALHOCTEIO ARA, 2 3:|l-
CPEAN 4 TemnepaTypoil (onepatopi 301—307). Pasuse BUA i cOPTA
":“'!Illnljﬂﬁcrﬂ{-m”gx KVALTYP MOTYT No-pasHoMy pearipoBatik Ha
f":"”"'h.f"u};,m VCIOBHA, 4YTO CBA3AHO © BAHAHHEM doTONepHOANIMA
T:I.Ft:‘l'”l'.l‘“'ﬂ 4l 1981). 3tor Bonpoc noapofiee paccMarTplHBacTeA
Angu

q 0
3 3]}[ﬁ| MOJEIHPOBANKI JOTYCKAeTCA, 9TO MOCAE UBETCHHA Pﬂﬂﬂli";'ﬂ
xvaLTYPH Npodoamaerca ao dasw (DVS) cospesanns, mmg;maﬁnagjf
r[-:]E‘Ta"I-J p Bilge Hﬂtlt{p{!‘l‘}tﬂﬂ naTtel Qa8 JanHOTD COpTAa lCT]II'DH .

2.1.3. Mpusenumocts Modeau

Moaeds momer paboTathk C C}'TD"IHHFM warom no BpeMent, Ht:lt‘.il.ﬂ-
penoanayeres serox wurerpuposanns Jinepa (RECT), nan ¢ ae
caAlEM IATOM 0 BPeMEeHH, eciil HCNOJLIYeTCH MeTOd HHTETpHpoBa-
o RKSFX (em. pasgen 2.3). 3aech npumenes mocaeannii Metol
IHIEEIHI-' ¥ l| T;;ﬁ.1. 9, oneparop 502), Ho Aaa noayuenna Ooaee .'I.ETH.::II:HG:FI
auxoanofi wndopmauns, B Talba, 9 sadmkcnpoBan Jl.u}'xc'_-.?munulu eu;g;
no spesenn (onepatop 501). Konen nenosinenus nporpaMmnl 3aia
onepatoposm FINISH, (pucHpYIOUIM MOMCHT co3peBaniua. %

3Ty MoAedb MOKHO NCTIOAL30BATH A7 NPOTHOIHPGRANNA NOTEIHN
AALHO YpomaiHocTH cenbCKOX03ANCTRENHEY KYALTYD B Pa3HLIX § Fﬂﬂr
BHREX 1 reorpaipmuecknx pafionax, ecan ImEiITIIlIIHHI.Il[mﬂlIH_ -IHF,”:
MeTpEl 1 hYHKUHH MOZei. Caeayer uMmeTh B BHAY, II'J‘_I.’} I!l}]h'ID.thLInLTE
MRHMENENNA MOARAH Crpafiyena AonyUIeHHAMI, AeHaUiMu B e.
OCHORBE — T, ©. OTCYTCTBHEM JHMHTHPYIOLULHX 1!‘:3!’41‘1};1&& {:m ]_Il:h.rIIDlI'E
miuem ypopus paanauun). Urobm npopeputh ajeKkBaTHOCTh STOM MO-
Aean, neolxolnMo peanslo CO34aTh ONTHMAaNbHBE VCJAOBHH NPOHIPa-
CTanust cenbekoXo3aficTEeRHON KYALTYPH, N JAHWbL TOTAa QakTHie-
CKUAl ypoBen NPOAYKTHBHOCTH [DJMKEH COBNACTL ¢ NPOrHO3HPYEMEIM
no mojaenn. [Noa TakuMu YEAOBHAMH NOHHMaeTcd nojanas obecneuel-
HOCTE pacteHufl soaoll # MHHCPANBHEM NHTAHHEM; 331INTA pac_nlzfnrﬁ
OT COPHAKOB, KOTOPWE MOTYT HAHECTH cephe3nuil ymepd npoay 1:.'11!5-
HOCTH COALCKONOIRACTBEHHEX KYJLTYP; NOJHOE OTCYTCTBIE BpeanTeaeh
i Oonesnefl. Cosjanne Taknx NAeansHHX YCA0BR, Jame B IKcnepH-
MENTE, NpencTasIseTcs A0CTATOMHO CAOMHON 3agavell, Ho 370 Kpafine
HAAHO Aan naacueiimero coBeplieHcTBOBANNA MOLEH,

I:—Ipn'-.'.r':nmm-u. vOodedn, TarliM uﬂpﬂﬂ-n!‘-'l, n]’p.’JIEIIIIEHH ONTHMANb-
HEIMIL yenoBusimm 248 pocta pacTennil (KoTopue CO3AawTCA, HanpH-
MEP, B KaMepax MCKYCCTBEHHOrD KANMAaTa),— T, €, cAedyeT HCKAWUHTD
JRCTPEeManLuble TemnepaTypw, odeHb HH3KHE YPOBHI OCBEIIEHHOCTH,
@ TAKHE CHTYAUHH, NpH KOTOPHX BOSMOKNO 3HAYNTEALHOE Mepepac-
PEaesenne BewecTs n3 BereTATHBHWX B PENPOAYKTHBHEE OPraHb.




Ecan mogens ncnoassyerca HECTIEUHAANCTAMI, HE CAEAVET BHAOHIME
HATH €€ CTPYKTYPY HAH BXOAHLIE 1anHue, KPoMe yKasaniWx Huke, Hioe,
Oyler nokasano, KaK MOMKHO PACWINPHTL 5TV NPOCTYIO MOACThL, g
TAAN3INPOBAB ONHCAHHE HEKOTOPHIX NPOUECCOB I BEJIOHMHE B Hee
THE ACNERTH POCTa BMECTE C JONOJHHTENLNLMH GakTopaMy, JuMiTH
PYHUIHME 3TOT NpoUecc.

Heotixodumme sxodusie danmore

Ilasi pacuera mo moaean weobXOANMO 3afaTh wupoty (LAT, of
PHUATCABHEE 3IHAYMECHHA [AJH WOMHOMO NOJAYUWAPAR) N 14TV NOABAE
HUA BCXOAOB MOAeAWpyeMmoft KyawTypul. Ilochegnss seanunHa 3
AaercA npuceoennem nepemennoil TIME (onepartop 501) mawaismorg
SHAMCHHA, DABHOTO HOMEPY CYTOK NO IOAHAHCKOMY Kahewaapio, DAY
gamm TIME snnots go 365 cytok, nocae wero DAY =TIME — 368

Ta NPOUCAYPA OCYWECTRAHETCH ¢ NOMOWbBI  (yHKLHKH )
(traba. 2, pasnen 2.2). B nawenm npHMepe paccMaTpHBARCTCH NUICHHNA
npouspacratoutan 8 3ambun (LAT=—I15°), nata Bcxonos 27 oxtab
(300-¢ cyTrn). 3

Cheayioman rpynna fanibix onpeAe/ner Hayaibibie VCAOBHA,
H4ARHOE BPEMA A48 HAWHX UeSeld onpeaeffeTCd Kak MOMEHT, H
Hidf € KOTOPOrO BJANANNE PE3EPBOB CeMAH Ha POCTOBME NpOLECE
MOAOALIX pacTeHnil CTAHOBHTCH npeHeOpexusmo wmaamm. [Lig nite-
HHLLL 3TOT MOMEHT HacTynaer npubananTensto wepes 10 auedl nocae
cepa. Coraacuo npusmepy us taén 9, na | ra npuxoantca 50 Kr GHo:
MACCH, MONOBHHA KOTOpoft oTHocHTCR K Kophasm (WRTI), a nosoBnna
K aneteas (WLVI, oneparop 105). 1o npubansiTesio cooTBEeTCTBYE
nocesnolt wopme, pasuoit 85 kr ceman. 3t undpw, KoHeuuo
AOIKHL ObITLH KOHKPETHBMI MR Ka’aoro suaa pactenui u npHHA=
TOIl HOPME BHCEBA.

Caenvioman rpynna mecOXoauMpx AaNHLWX — 3T0  (PH3NOT0r HEES
CKHE xapakTepucTurim: accumuanuun CO,, guxadite n pacnpegesems
Accuminnuns CO, xapakTepusyercs AMiub NOCTORHHON HAYaNbH
3pPeRTHBHOCTEIO HCHOALIOBANNA pagnalun AA% BCeX BHAOB 1 MA :
CHMaALUOR cKopocTbio accumuanuni CO: wa eauuuuy JHCTOBORN (HO=
BEPAHOCTH NPR CBeTOBOM Hacoiuennn. Jas suworux pacrennit tumal
Cs 310 anavenne cocrasaner 30 kr-ra-'.y~', 3o BamUbI] napaMerpy
H HeOOX0AHMO YACAHTH GOALUIOE BHHMANHE Of0 KOAHYECTBEHHOMY Of=
pedeacnno. [lpouecest AWMXaHNA B MOZEAAX ONUCHBAKTCA B JOCTATOYHO
ofmem e H He TpeSyioT GOALIIOrO BHHMANIH €O CTOPOHB HCCAes
Aopatenn. Todvko nepexognuie MHOMHTEAN 108 pacuera hopMHpas
BAHHA . PENPOAYKTHBHWX OPranoB M3 ACCHMHAATOR KONKPOTHH JAR
Kamaol kyawtypd. Ilennunr ne ®pus ¢ coasropamn (Penning de
Vries et al., 1982) npupoast stn nanuse gns 23 PasININEE KYALTYP
[ockoavky pacnpesenenne GHOMACCH MeHAY opraHamy pacTerifl
oas ToH wan nuofl pazkl pasBUTHA pasaunulo ¥ pasHuWX BHOOB H cOp=
TOB, 3TH Nddnwe Takke caeaver onpeaeants. Ha puc. 33 p pass
feae 3.3 npusesensl npuMepsl AR nennus, kaprodeas n con. A
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EVALTYPR  XapaKkTEPHA coOCTBEHHAR CROPOCTH  PA3dBHTHA
'|;1I."IH5[|I:1|H TEMIEPATYRLL I NMPOIGCGTHENTILHOGCTH AHAT HAMe0-
AdnHbi¢ He NOIBOAAKT PACCHHTLIBATL STY CKOPOCTL pad-
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Homep cymox

Pre, 24, ldupasiikn Hakomacida (HioMaceh pacteastii B Teleune neretismong me-
pHOIL,

Fpopex pocrpoem no paonevatee CSMP PRinTPLOT. paccantamendi no soeasan SUCHOD, kax
msHaTaND m Taby, @

KOl & uell KyAwTYpOil, UpON3pacTAOWEN B HHTCPECYIOWMX HaC HAN
CXOHIUX NPHPOAHWX YCAOBHAX. )

Bamuuy napamMerpoM ABASETCH YACALHAS NJOTHOCTL AucTa, XoTd
Y Pa3HLIX BUAOB 3TOT MAPaMeTp KOAelJCTCA He OMeHb 3HauNTeblo,
EMY caeaver yAeAHTH AONAHOE BHHMANNE, NOCKOJABLKY ON Baxen a4aH
Modean. Heolxoanmo 3anporpaMMupoBath COKpauledHHe naowiaan se-
AEHOI AneToRol NOBEPXHOCTH K KONUY BereTauun pacreunfi. Xots
Y TPYIN BHA0B HMeeTcA MHOTO OGIMEro, PEKOMENAYCTCA HCMOALIOBATE
KOHEPeTHMEe fannwe 408 K2aMA0ro BHAA pacTennil, ecan oHN HMEKTCH.

YeAoBiA cpeas AAA pacTeHnii ONPeAeTAIOTCA CYTOMHBMIL CYMMaMH
PRANAUNN, & TaK®E CPEAHHMH CYTOUHBLIMH, MUHHMAaABHBEIMH HAH M3K-
CHMaILuMn Temnepatvpamn. Bee yenosus CPeibl MOWHO ONPeaeanTL
B Bille CPpeannx cyTOMHBIX HAH CPeAHIX MECAuNHMX sHaueuuidl, s nep-
Hl'l‘u!_-i_'_"l_lpl:[;][n- CACAVET YMEHLIIHTL WAT N0 BPEMEeHH QA8 handoft moaean,
ATO0H on Gla pasen AN MeHLINE HHTEPBaAa BXOAHEIX AAHHBIX.

Ha pie, 24 nokasan npustep pacuera no somean SUCROS ¢ aan-
HEMH, npuserenuwsi g nporpaMmse (cMm. taGa. 9). 310 B OCHOBHOM
BHXOANNE Aannme, rewepupyemme CSMP (onepatops 503—508).
8 Jakas T
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Mnpaxuenue 26

a. Mporosure mogpens SUCROS u nposepbre, nackoasKo
HEHHBIC PCIYJALTATH HACHTHYHBE Pe3¥AbTaTaM pHC. 24,

6. PaccuntafiTe NPoAYKTHBHOCTH MIUEHHUL A0S IIHPOTH, HA He
TOPON Bl HAXOAHTECH.

B, IlporonnTe smofedb, HCNOABLIYA AalHHe No APYrofl KYALT
KOTOPAA HMEeT APVrHe XapakTepHCTHEN pacnpeiedenHs accHMHAS
HanpusMep, nokasannsie Ha pue. 336 wan 338 B paznene 3.3

r. Heawsn noayumts peanucTivyeckne pesyabTaTH,  1POROHE
SUCROS aan apyrux KyasTyp B H3MEHAS TOALKO paclpeaeieHHe
cumuaaTos. [lpepaoxnte npuemaeMule sHavenia 444 APYTHX Baim
napasMeTpos 3THX KYJLTVP. .

3.2. Mpoueccs, onpepensiouine NOTEHLHAIBLHYIO
NPOAYKTHEHOCTD

M. Fyapuaan

3.2.1. Beedenue

Onpenesny AMHAMHKY NOTEHUHAABHON NPOAYKTHBHOCTH CEJILCKC
XOSANCTEENHON KYJALTYPH KaK CKOPOCThH POCTA 3eJeHON COMKHYTOR

PaALUEM IMHTAHHEM, HE YIHETEeHHOrD GoaeanaMu u COPHAKAMH, B '
MHYHBX NoroausLx yeaosuax (cwm. 1.2.2).
[Toa pocTom noHnMaeTcs HAKONAEHHE CYXOro BEUICCTBA, COCTOR
Wero raasHuEM oOpazoM u3 yraesoaos, [MocKoAbRY HakonJenHe Yrae
BONOB SBJAACTCH CYMMAapHBHM Pe3VILTATOM NPOLECCOB, NPOTEKAKULE
B JHCTBAX BCErd PacTHTEALHOTO NOKpoBa, GYIAET Jornyxo onpenedsath
IPOAVETHBHOCTL NOCERA KAk CYMMY BEJAJ0B OTAGNBHEIX JIHCTH
Moaeanposanne gorocunresa n GoToALXAHNE AHCTLER pacTeunil THIA
Cs n C; paccmartpusaerca 8 3.2.2, Pacnonaran stoi nndopmaunefy
3 TAKHES METOAHKON pacueTa YPoBHEll Pajiuauiil il oCBellenHOCTH BHYS
TP pacTuTeabnoro nokposa (3.2.3), mu noayuaem ocHoBY aJA pacs
uera qotochnrtesa nocesa (3.2.4). B nonoanenne K TeKCTY NpHBOANTCRS
MEGID }'llpHH{HEFIFIﬂ, NOMOraKUINE YHTATETK O3IHARKOMHTLCH © DA
HITK O ?ﬁiﬂﬂ.['.'ll:l]JDBHHJlH IIPU:LI.E'L‘[‘DIEI li:lnTﬂL‘.I!lH'EEIH_ bBanauc i[l-EFﬂ-ll'l'.'
ANCTLES W PACTHTELNOTO NOKPOBA B LeJoM paccMartpusactca B 3.2.90
Mogeauposanio duanonorndeckoll cBasn MeMRAV CKOPOCTAMI ACCHMHES
anuuin COy w0 Tpancnupauneil nocsswen nogpasaen 3.2.6.
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L g2.2 PoTOCUNTES AUCTDER

Ocnonias YacTh 3ueprin (POTOCHNTE3A PACXOAYETCs Ha o0pasona-
CajoKk03H N3 BOAM N AByokmen yraepoaa. [losromy doTociiTes

Hm-h|;-| npnGANKEHHO ONPEASAHTL H H3MEPHTH KaK CKOPOCTL NOrA0-
e e

geThRMi 0T nordomendof  PoOTOCHHTETHYECKH AKTHBHON paguauiy
(BA Py, [Mpi BECOKOH OCBELLEHHOCTH pabaodaeTci CEeTOROE HachHle-

Fn FE'i'ﬂ"'r‘ gt

o - e - S S N S

Puc a5 THONUHER CBETOBEAR ]{Fl]!ﬂ-ilﬂ
AcCIEy A HELHI [:.l:,}_- AaA OTACALHEK

HemumuaR ocouminaigus €0z

JNCTERCDE.
& redMiionoe AWMTAnme; F e HahhhH
I,:II i eK TR TL acCusILA lllll.llll npa - -
(KGN YponEe  PaymadE o EE / ﬂﬂﬂﬂd‘u{ﬁ‘ﬂﬂﬂl ﬁ.l‘ﬂ. B
sri lieTEHENOL acéiMpANDE mpiE pasna-
'H‘L e I_I|||.l|1||1. |;|-L|I:Il:|-||JI.'|||”| H::

HEe || CKOPOCTL ACCHMUJHILEN NPROJMMAETCH K CBOEMY MaKCHMadb-
HOMY 3pauenmio f,,. 3Ty KpHBYIO XapakTepHIYIOT Takie NnapaMmMcTpH,
KAK CKOPOCTL TEMHOBOro AMXAHpd K 1 HAYAALULI HAKAOH KPHBOI
i SpeKTHRIOCTE HCNOML3OBAHHA pagHallii e. Hawpboaee anaun-
TeALHO 13MCHASTCH MAKCHMAaJAbHAR CKOPOCTh Fri 0T 30—90 kr-ra~'x
¥u-! nan pacrennft Tuma Cy no 15—50 kr-ra='-u™' a1 pacteHii
Tina Cs. B taGa. 11 nepednciaessl HEKOTOpPLIE BAXHBIE BHILI pacTe-

Tafanua 11. Hexovopwe muaw pactennii Tana C; n G,

JAaki TPONHYECKON 30HL:

Jepioae [EpOME KYEYPY3Ri):
KVEYPY3L, copro, npoco, Cenchrus

Mirelnma, AYMelb, OBee, pOXb, P

Jaain yuependoro nosca biflorus, caxapuwii TPOCTHIE,
Caxapuan coaexan, kaprodeds, NOACOA- Chloris gayana
LN, XADOSATHIS Hesotopee raaodutid;

Spariing townsendil, Salsola kali,
Afriplex rosen, manrp

Bee Gofonme mieaw, cnocobime CHIKEH -
Frﬂ-".l]:. DIGT

DNTHE BOE Apomeciike sHas (30 nokao-
SeHIeM Manrpa)

HUR tna C; w C,. Bojee noaunle LaHusle MOHO HailTh B APYIUX
Padotax (Downlon, 1875; Raghavendra, Das, 1978). Ilas puaos Cy
TAaBH b AKUCNTOPOM  YIAEKHCAOTH  cAYMKHT  Gocdoshonnpysar
{'Ef.i_:}l'l}_ obpazyoutii sMagaT M okcanat ¢ 4 atoMaMu yraepoaa.

I'-'i‘-L'T{‘!IIIﬂ THna Cy B KayecTBe AKLENTOPa CAVIKHT privacaoaudoc-
dat (PI1g), ofpasyiownfl asa wkoMnoHenuta ¢ 3 atoMaMmHl yraepoaa.
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IMo cpapnennio ¢ PIAd, 311 obaasaer ropasao Goasiuing cpogeras
¢ COq, uTo uactTiuio 0OBACHAST, NoveMy ¥ pactenut THna é: Makek
MAJLHAR CHOPOCTE ACCHMHANUNH Bue, yem y pacTennfl Ci, Te
“EFII‘IT}']J]IE]-] SJABHCHMOCTE TakEe ]:Fﬂ.'.i-.-".ll!‘[”ﬂ ¥V THROB C-a n ‘:‘: ATy
Mna THna Cy umewnT Goaee BECOKYIO ONTHMAABHYVIO TeMnepaTypy.

3II:II|JIE'K‘J'1|[!HGE|h HCNONLIOBAHHA pagvaunn  ans  uKcanny 1:5
cocrasaner orono 14-107° wkr- k' (noracuennoit ®AP) g pacn
Huax Cy n okono 11-10°% kr- L' n pactennax COs. Sr1a penn
HAMEHRAETCH ropadio MeHLINe, YemM .l"—h“ TEM HEe MCHEE OHA CAOerKa
pactaer ¥ pacreninit Cy ¢ poctom sonuentpaunyn CO. [Moxa xe b
MEM, HTO OHA ABARETCH nocTofHnoil. CHOPOCTL TEMHOBOrO AHXAHN
R OTPa#aeT AKTHBHOCTL JNCTE 0 NOSTOMY KOpPpPeanpyeTr c
Maaelofl ckopocThio Fu. OGuuio ona coctapaner menee 0,1 or Fa
npu Temnepatype 20 °C, 1o po3pactaer npH noBLLWEHHN TeMNEPATY M
JRCNEPHMENTAALNLE daHHbBE NOKa3LBalOT, 4T0 vaule HabJoaa TeR
JAUNENHOe YBeAHUEHNE ¢ TeMNepaTypoll, 8 He 3KCNOHeHUHAALHEE poe
Han Toro wroGsl onucaTs CBETOBYIO KpuBylo (oTocnuTesa, 4acro
Mo LAYHOT i.'_'."IE..I:_I.'JGI.IJ.II'E JABA VYpaBHeHmsA:

Fn= tFII'J+ E.jj“ s EHF(‘_H‘:'HFM + Rd}}_} _Erl'

= dCHMIOTOTHYECKAN SKCNOHEHTS,
il

4]

Fa= (Fem + Enl'EHﬂPH + Fu Rl — Ra {
— pasroGounan runepbosa, '
rae £, — wctunnan accumuanuna CO. A48 AHCTLEB, Kr-ra- Log=1s
F — MAKCHMAILHAA CKOPOCTH MCTHHHON accHMUJIALNN 418 TH
CTHEB NPH BHICOKOR WHTEHCHBHOCTH painaunun, kr-ra—t.g-
Ry — TeMuoBOe ALIXauHe, Kr-ra—'.g-!: 1
H — noraowennuit notok pagmaunn B auanazone 400—700 HM
Am-w-? (ancromoit nosepxuiocti) ¢! (=Bt-u~2);
£ HauadbHaa 3QPeKTHBHOCTE HCNOAL3OBAHUA pajHalun 148
durcaunn COz B anctbax, wr- T~ (14-10-9 gr. Qm—, o
pasno 0,5 krera-t-y-1. =" - m2.¢),

¥npasuenue 27

nFﬂH-E'I}i:TL' PEA3IMEPHOCTL H YHCACHHLIE IHAYEHHA BEAHYMHH, HCNOJAL=
SYEMHIX B 3THX ypashennsX. Heeaeayiite n conocrasnTe noayuensbie

UHcaa, B TOM uucae rpaduueckn, [lpusmnre, uro Fu,=60 u F:’.t-,
=4 Kr-ra—'-y-!,

XOTH, CYAA N0 SKCOEPUMENTANBHEM AanHBIM, acuMnToTHYeCKAH
SRCNOHEHUHAALHAA QYHKUNA JAyylle onuchBaeT GOTOCHHTEI JHCTHEB.
(Peat 1970; English, 1976), vaoGuee FHNEPOONHYCCKAn 3aBRHCHMOCTE,
nMeiouan Gonee npoctyio cTpykTypy. IMo cymecrny, sto vpapHeHHe
Muxasanca—Menten, onncuealonee Pedkno Ha nordolleHHyio pas
anauno. Ono No3Boafer sBecTn KonuenTpauino COs» B KavecTse pak=
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4. pANAOUEr0 Ha acCHMILIALING, uTo nMeeT ocoloe natenie A
e A Ci, B KOTOPmX 3asuciuee ot COy dotoamxanne co-
i L“_ s (ETHHUYID SCCHMHAALHKD., nI'I'I.:TPﬂH.“ NPOCTYIEY MOLedL ki -
“P;{l.ullln |;||_'|,.;|_t:|||-'|_. o0 dVHIE MOHATEh CRH3L MesLy HCTHHHOM accH-
bORC "'T..-._.r,; CO., HITENCHBHOCTBIO paanaunt, konuentpatnfi COz n une-
M cnoficTaMi Aucta. [LAs Hauana npuMeM, uTo cyMMapHas
HDTPE--'”H[;'_:.[ CRAID A r|||lcpﬁﬂ:]]|'lec'|'lﬁr[ AABNCHMOCTRIY C HOHUSHTPA-
:11:::,‘;:] CO. C na yuacTke kapOOKCHANPOBANNS ¥ ¢ noraouentofl pa-

mrm:;:rfl H. T 8

i

FumeC

= - 15
F": F,.p.-,_EHrg + I'HT: + Lf'":m { ]

JIH
1 F e H { Iﬁ}

P& ™= FroralC + el Frum

B stom vpaRueHni Fum — a0COMOTHEA MAKCHMYM, K KOTOPOMY Npi-
GAIGKAETCH CROPOCTL ACCHMHAALNN NPH OYEHb BEICOKHX 3IHAYEHHHX
pepemennocti i Konwentpanun COq [lpn sToM yme ne sHewnue ye-
AoBus, @ npoldeccl nepepaloTEN NPOAYKTOB (POTOCHHTE3a M pereHepa-
i PP crasosaTes QakTopamu, JNNMHTHPYIOUMMHE CROPOCTD.

Mpn aoctatonno #nskofl Konuentpaunn COy sto ypasuenne Mo-
MHO VIPOCTUTE, NPEICTABHE B Bijge

F,=Cr., (17)
Tae rp UMeeT paiMepHOCThL CONPOTHBAEHHH. MNMockoasky € oloanavaer

KOHLEHTPaL g 'I::D,- HE VYACTKe KapOOKCHAMPOBaNNA, r, HA3MBAWOT
CONPOTHEIEHHEM HHPG’DHEH.’IH[}UHHHHH.

Ynpaxuenne 28
MMoafepute coraacopanusie pasumepuocTn 248 nafopa nepeMenimx
B ypasrennn (16).

Ynpaxuenne 29

K wakomy suay npusoanten ypasuenne (16) npn HM3KHX 3Ha-
“eniax ocsemwennocty n CO; oguospemenno? Hallante ans Takoro
CAYuan woncranty Muxasanca—Menten 1 CO;.

ey

Temiosoe amxanne Ry MOMHO BHMECTH H3 CYyMMapHON accHMUARA-
N B ToM Buae, kak ee aaer ypasuenie (16); oTciona noaydaes
BHpazkenne nan wernmumoRt accummasmin pactennit Tuna Cy:

F.u . Fm:rrf'-H N R.-E

| ” mmfx il 4 1) eff

(18)
SR
¥npascnenne 30

F puseante ypamienne (18) x muay ypaswenns (14) u supasure
m B -lr-|||||-.| r,., C H E.].

e

1T




Koraa crROpOCTE HCTHHHON ACCHMHJSINN PaBHAa WY, A0cTH
eTcA Touka womnencaunn. M3 ypaswenns (18) momuo Bugers: &
HET e1HHCTBEHHON TOMKN KOMNEHCAIHN, # WMEETCH HenpephiBHu
Tepsan svauennit H n C, KoTopuili MOMNHO HA3BATE KOMNEHCAUHO
kpusoll. Korga uurencuBHocTs pagHauin JoCTATOMHO BLICOKS, of
BETCTBYIOIAN 5TON KOMNEHCAUMOUHON KPHBON KOHUEHTPaUHa CF
npuGAHAAeTCH K cTalRALHOMY 3HAYEHHID, KOTOpPoe o0LYHO HasLBaR
YLAEKHCAOTHRM KOMITEHCAUHOHHLIM NYHKTOM.

Yrnpaxrnenue 31 )
Buseanrte pupaxenie QA8 KoMmuencauHodHofi kpneofl, a Tags

HHA AAa Touexk Komnencauum paawauun u CO. wkoraa Ra=4
Kra=l-g-l ry=80 ¢c-M, Foum=200 kr-ra—'-g-1

T

B PacTeHHAx E-34 MOMHMO TEMHOBOrD ALIXAHHH, IIIH.‘}"J.LI.'EL‘THJI.HE"I"
l'.I}I]TﬂII.h.[.".ﬂ][][E. nosToMy CHOpOCTL HCTHHHO ACCHMMAMLLHNA }" 3
Hume, uem y pactennii C, PoToamxanne ocyWecTBAAETCA TOJ
B npouecce accumuaaunn COz 0 oHO HE HCNONL3YET caxapa H
sepanoro douaa, Poroamxanne cocrtapaner obmyno 0,2—03 ot
POCTH CYMMapHON ACCHMHAAUHM, @ TAK KaK OHO cheayer 3a cyM
HOH accHMuARUNeR c 3anepHkofd Mewee 1 smud, ero sdpexT YVUNTH
BaeTcd nNpH  HaMepennsX mncruHHoR  accuMuasuun  COsz  [loam
peanunne Fp u F, ypasuenuit (15), (16) u (18) asromarivyeckin y&i
TugawT sgdext gotoguxanns, Tem ne menee ero caeayer paccMa
pHBaTh B OTAEJABHOCTH, NOCKOALKY NPH MOBLILICHIE KOHLEHTPE
CO; doToasxanne COKPAUIACTCH, KAK H [PH CHIKEHIH KOHUEHTPS
O Kucaopoa serynaer 8 koukypenwmo ¢ COs, nockoAsky o T4
pearupyer ¢ PA® (npoucxoant okHcaenne BMECTO KapOOKCHAHPOE

wasansaer PIA® nocae oxucaenns. Tlo coofmenmio Jlsura (Laig
et al., 1974), otnowenne Goroamxanns R; K cymmapHof acciMasil
Fg¢ cocTtamaser

Ri _ tVyOrx
Fg e i

rae {— ocsobomaacmMan 1048 raukotatyraepora (0,50);
Vo — MAKCHMaJbLHAA CKOPOCTbL OKHCJICHHSA;
Ko — koneranta Muxasanca—Menrten aaa wouuentpauun O
caopoaa O, ;
Cymmapras ckopocth Fy Takike CHUMKAETCA Kak caeacTsie HOH
KYPCeHIHH Co CTOPOHE D:. UTO HaxXOIHT OTPaXMCHNS B ,'I!:*‘IH,"III‘,'-I]I.]JDH {1
HoM ypasnenun Muxasanca—MenTen: '

B eHE
£ pHrx Il +OVK) +C °

70 BHpameHIe NOKAIWBAET, YTO CONPOTHRACHHE KapGoKCHIHPOBA
HHA ry YMHOMAaeTca Ha kospduunenr 14 0/K, (okono 1,7).

18

k Cl{r:(14+0/

pi pucokoll ocsewtennoety Fy npubawkaerca i
lj.'_ = iy

CropocTs HCTHRHOA accumiasunu F, pasunercs
. ygetoMm ypasienns (19):
: Velrx
Fom (1 — 40~ R,

VpaeRncAoTHER KoMnencauuonnsi nyukr I' npn Bucokoil ocae-
m¢|;1'-1-'1” naxoantes kak konuentpauua COs, ana xkoTopoil ypabHe-
21} nget Fa=0, 7. &

une (=
I1 = IF.,DFJ,,I'H" + H.lr_t ‘_1 + ﬂllrh:"i.

Kol )- ™
pan ©

(21)

(22)
Mps qiiakofi OCBEUIEHHOCTH BHIPAKenne 18 Fn npnbanxaerca K Buay

OBer)

Kl (b

F,,=EH{:I—

QOSTOMY NPOHCKOANT CHIZKEHNe uarj.'nu,ﬂl.‘:-le.m:-ii per THBHOCTH HCNOJ b
soBaHIA Paanaun, [Nockonsky Bropofl uilew B ypasuennn (22) ot-
wocnTeanno Maa v pacrennfi Cy, & yMmHoMaeTcAa Ha KosdHUHENT,
npaxtivecki pasuuii 1—T/C.

PeayasTaThl ONETOE ¢ pacTennasmi Cy noxKasklBalT, 4TO BEJNHHHE
I' cocranasier okoao 50—70 em*.m~?, a Konuentpaunsn C papna 200—
250 em?-m—3, nosromy sddekTHBNOCTE HCNONBIOBANNA PaSHallHl CHIL-
saetca npubansnteasto wa 25 %. [pu nopewmennn KoOHLEHTPaLHH
CO; sdexkTHBROCTD NCNOALIOBANHA PaAHAUHN BO3pAcTaeT u nocre-
nemno NPHGANMKAETCH K ee 3HAMEHH Aad pactenwit Thna G,

B umuramnonsoil moaean smomuo Haitn 3@QexkTHBHOCTh HCNOAb-
sopanud pagnaunn pacrenuamu tuna Cy u Gy, yMHOMKHB o0luee 3na-
yepne 14-10°% kr- I na kosdppuunenr 1—I'/C. 3atem caeayer on-
peneanTh Touky komnexcaunn I’ B KavecTse BXOAHOTD napaMerpa uam
CAenaTh ¢ 3aBucHMoil or Temnepatypu u sognoro crpecca (Lawlor,
Peariman, 1981; Bykov et al., 1981).

4.2.3. Paduayus

Paanaunns ynpapaser kax (poToCHHTEIOM, Tak u TPancnupauued,
rIU'ﬂFU'-I:.; OHA A0OMHA BXOAHTE B MOLenN pPacTa CEALCKOXO35 HCTBCH-
HEX EVaIsTVp § molean pojonorpebaenns nocegos. Bea pannanns,
KAK NCTOMHUK TendoBoil sHEPruM, Bamkua AJA TPAHCOMPALKH, OAHAKO
AL otocunTeTnueckn akTusnan paanauns (PAP) nomraepmnpaer
Porociites. Bo meex npakTuueckux ueasx ®AP momer oTomaect-
:n.w”r LCA © Buansof paanauwedi (400—700 um), cocTapamonel OKOAO
B0 9, Cymmapnofi pagnaunn (n3uvepennoit paanoverpom Kunna) B yc-
A0BEAX Gesobaaunoro pebGa y oxone 60 % B nacMmypebil menn. [pn
LLIoWHOR ofaaynocTy paaMaUia OYeHL H3MEHTHBA, OAHAKD MLl SMAH-
?:_’:'f‘:“” MPHHUMEEM, 4TO B 3THX YCAOBHAX OHA COCTABARET OnHy nA-
t.'-i 0Oy Jauenid, usmepennoro npi abcodwTio scHom Hele (de Wit

ak, 1978). 3amnenmocrs npuxoasuest ®AP (Br ua 1 m?) or au-
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COTH MOMHO NpeacTangy

B BHoE

coanua B npu OTCYTCTBHE  oO0AaMHOCTH

Sy =640 sinfexp (—Kmfsin ),

rae Kam Koaebiaerca s npegeaax or 0,1 npr suicokoil npoapagig,
atmochepw go 0,18 npu nosbienHoll BAAKMHOCTH M 33ANLUCHRON
atvmochepn. Jletaan momuo wafituw 8 padore Pocca (1981).

OcaaGaenie paiualitil B PAcTHTEALHOM NOKPOBE MOMHO NpHGY
MeHHO OmHcaTh 3IKCOOHEHTOR oOT HHACKCA JAHCTOBON NOBEepXHOE
(LAl), paccunrmsaemoro csepxy sun3d. B npocroil mogenn Aiers
MOJKHO MPEACTABNTL B BHAE OTACAbLHLIX CAOEB, pa3MeuieHHuX apy
noa apyros. Ecan ANcThA pacnofomensl FOPH3OHTAALHO Il OKPAILSE
B uepHbill UBeT, KaxaLil caofl NOrAoTHT TV 40410 paiuauns, KoTop
pasia ero cobcteennoMy nugexcy. [lpeanoaaraercs, wTo B 3TOM oy
yge HeT BIAUMHOTO 3aTEHEHNHS BHYTPN oTAeawHoro caod, B pesy
TaTe HAnpaBAeHnblil BHN3 NOTOK PAAHAUNE VMEHLILAETCA B reoMerp)
yeckoll nporpeccil, KOTOPYID MOMHO NPeACTABHTL B BHIE £

S(LAI')=S,exp(—K - LAI),

rae LAI" — nuaekc AucToBofl NOBEpPXHOCTH, PACCUNTAHNLIA OT Bep
rpaniuE  pacTuTensHoro noxkpopa; K — xosdbduunent ocaabae

S — panpasaeunui puna notok paanauny. Hag pacTHrennnbM noKpe
BOM S=25. 3

Yapaxnenue 32
Paccuntaiite sipdextupnnit kosdduunent ocradaenns K n aod
norAolieHHoro ceeta B onucandol cutvauun gna LAI=3 n anas

AedN ¢ uepHBHMH CAOAMH, WHAEKE JHCTOHON NOBEPXHOCTH KOTOPH
coctapaser 0,2, 0,1 u 0,01 coorreTcTBEHNO,

Ecam JaMcTefl paccensanT cBer, paiHauus npounkaer rayGe
HEM B CAYMAE C YEPHBMH JHCTLAMU, nosToMmy kosdduuwent ocaaGae
nud Gyaer mensiwe. Ecan kosdpduunent nponyckanns u kosdduuyes
OTPaMeHHa JHCTLEB paBHW, Kamabldl 8 otaeawnoct, 'f; Ko3dgs
HHEeHTa pacCcedndsa o, 0 ecau n:},rﬁmmﬁ AOCTATOMHO TOHKH, 8 JHCTH

pacnoaodensl ropusontaisio, xosgupuunent ocaalbaenns Oyier
pen (Goundriaan, 1977):

K=(1—a.

Toraa kospuunent orpakeHus pacTHTEALHDIO NOKpoBa p. {ecH
ungeke LAl goctatouno sennk) npuser sua

=1 — K}l 4 K). .-i:

-||'_|

Yupaxnenue 33
Mosemy LAl poamen OwmTh agoctatouno Goasiunm? [Toctpoil
rpatmk p. kak Qyukanio o. Hackoabko sefnko orpamenie nocesos
N0 CPABHEHMIO C OTPAXEHNeM OTAeNBHOrO JANCTa NpH HHM3KOM of 8

i
=

- S
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Fenenul ANCTLA NOCAOHIAINT MEHbLIE 3eaEH0ro cpeta (550 1L!~.l‘.l.
L-.-1-|_|:|.'u:'u (680 um) man roayforo (450 nm). Tlponcxoant pesxoe
. qccedAnis NpH nepexoie o7 BIARMOTO AHanasoHd CEeTa
"'“I'!'Efxﬂ,:- puppakpaciomy (700 um), 470 ONpaBALBaeT BHALICIHIE
ﬁ'T”"h-l{-{ Coaoe aann Boan, TIpn yopemmenun no Aannam BOJH, KO-
iy '”.1'-{” paccesnn 3eJeHEX JANCTbeR COCTABARET OKOIO 0,2 nna
3¢d1!'|.ll,',},_ w okoao 08 ana GaKHeR unppakpacnoil paanamin. Ha
H]:]':l']i'.ﬁ.':_.-“-u. 1l |||:|-uu'|.n:}-'..'1m!-|:= NMPHXGAATCA npHMepHO paBHLE ooJH pa-
oTpameni A
mm{j-:f::{mm; pacnpeje’enue AHCTLeB BAURET Ha Kosdpuiient ocaal-
iy PacyeTht Mo MOAedH NoOEAILIBAKDT, 4TO PR HAOTPONHOM HAH

HH- |
g;t:,p..qe.:nnm VEAOBOM pacnpefe’ennn  Kos(puunen ocaalbaeHns
ppnGaN3nTEALHO paBen

K=05(l1 —u;,ﬂ.!-_"sinr. (mas npaMoil pajaHainm), (28)

K—=08(1—0)™ (148 paccesunofl pagnaumn). (29)

Pagnaiiio, NORIOUEHNYI0 AHCTOBOR NOBEPXHOCTRIO, MOMKHD pacs
CUNTaTh, NCNOALIYA (opMyay SKCNOHEHUHAALROTO ocaabaenns. [lpu
STOM PasHOCTh MOTOKOB PAANALHH MeXAY LBYMS YPOBHAMM AeNAHTCH
{a JANCTOBYIO MOBEPXHOCTD MEHAY HHMIL

Ynpascrenie 34 : .

Venopnus: BHICOTA CONHUA COCTABAHET 60°, cnaownas obJANHOCTE,
Kotm=0,15, LAl=5,0, AncTbs pacnonoixeil rOpH3IOHTAJABHD. Paccui-
Tafite NOrACICHHYIO JHCTOBON NOBEPXHOCTHIO BIAHMYKO paiHalliio
B [ORTH nocaelopaTenbHo Pﬂ.!.'r!E‘lLlﬁ“HH:'i CAOAX C Eﬂ.TIH“'IEIﬂﬁ JAHCETO=
Bofi nopepxuocTbio. 3ajaiTe 3HaveHHA 30 kr-ra~t-4~! paa Fm, 3 438
Rs n 04 kr-ra-tou-lem?ec: Jw" aa8 e ¢ NOMOWLLIO YPABHEHHA (13)
paccunTafiTe cKOPOCTH HCTHHHOM ACCHMUIAALHM CO; gns NATH CAoeB.

Mpi GesoGaasnom nefe OCBEMIEHHYIO AHCTOBYIO NOBEPXHOCTL CAE-
AVET VMITHIBATL OTAEILHO OT 3aTeHeHHofl NOBEPXHOCTH TOrO Ke CJ04.
Bew AHCTOBYIO NOBEPXHOCTb CJAGAYET PAa3lennTh HA KAACCH B COOT-
BETCTRHM ¢ yraoM nagenns npasofl paanauny. bBoaswas vacth
ocBeulertofl  coanmeM anctosofi nosepxnocti  GyAeT  HAXOAWTHCA
B VCAOBMAX paINaUgHOHHOND HACHUIEHHA. Ecan nuABKSe JAHCTOBOH 0=
BEPXHOCTI NOCTATONHO BeAHK, MOMHO JErKO PaccinTaTh OCBELICHHYIO
AUCTOBYIO NOBEPXHOCTL Kak BeanuuHy, oGpaTHYw KOs HUUHCHTY
ocaalbaennn npaMoil paananni A48 YepHHX JNCTLED,

¥ npaxcuenne 35
Hn!tc:.-.u:,' 5Ta BedHdiHa A0JAMHE OHTE ﬂﬁ']}ﬂﬂ'ﬂﬂ-n HDBL].'.I[I]H[[I!E‘HT}' oc-
Aabiaenua? Kakoe suauenie HMeeT HiAEKC ocBemiennofi ANCTOBON no-

BEPXHOCTH 447 ropH3onTajAbHOTO W CHEPHYECKOTO YrAOBOrO pacnpe-
ACACHHA AHCTLER?

T
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quriapas Ganane MPUXOARIMX §f BHXOAAUNX NOTOKOB, HAXOLHM
Pacc ™t GllcHHA B JAHHOM CAOE, N0 BEPAKEHNIO

K. I

.“aru' ¢ B — 5=l _!'r}-sl {I e EIP{_KNTLF'\"F" —ﬂiﬂ (36)
» _!I_”-”':, 5,—S, onpeieaser NepexpaveHuyn $acTe npsaMoft pagua-
H“""”r,'ﬂ.p;m VMHOMAETCA HA |—g QAR pacuera norJoulenHoii pa-
it BT oiean BACROS (ca. 3.3.8) cyMMa noraomennofi nps-
IH!-"””5"Pm.l.'._~,,,,”.m'. pagnamun (ypaemenne (36)) nasmpaerca VIST

?Eq“ﬂ”m__uj-] uan NIRT (axs Gauwsned nndpakpacHol paadallim),

Brcora coanua caeayiounsm ofpasoMm 3aBHcHT of WHPOTH,
MEPA W BPEMEHH CYTOK: -

SINf==sini sind 4 cos j. cosd cos (2w (ts 4 12)/24),

rie 4 — IHpoTa;
§ — cRAOHEHNEe COAHIA: ]
In— BpeMa cyTo (caeaver obs3aTeasHo HCNOALIOBATL MECTHO
BpEMA), v,
CraoHenne CAeaymumns ofpazoM HIMEHRETCH B TCHEHHE rona ne

CYTREaM: fpasas ﬂ_ﬁ'ﬁ'.[ﬂsl:'.ﬁ'ﬂuﬂ' poaduguun
f

|

b= —23.4 cos (2n (t, 4+ 10)/365),

rae {4 — HOMEp CYTOK, HauHHas ¢ | AHBApA; & BHpaKaeTcHs B
aycax.

5_5 f-F; $|} 'El
Ynpaxcnenue 36 Fepiuaa T 1'
Cocrassre nporpavmy na CSMP aan pacuera cyrouMmbN cyMMm pa S
AMaunn B Oesobaaunme ann (DRAD) w npogcamutensnocrti: mg Edunuysbd
(DLENG) ana pasumx wmpor n cezolos, crod Lg
Aucmbed
Aas toro wrofu paccuntate dotocuntes nocema, HEOH XOAHME by
3HaTh 1000 paccesiiod u npEMofi PaaHALNN B ycAOBNAX GesoOAam i S | 'R MupxceemBo cnoed

Sel=peSy) 5 5 fucmolou MoSEDXNOCTE

Puc. 26, Cxema pasmiiaiiX NoTokon npasMoil npexoasimed paguanis 5; a0 eaAHHBS-
HOFO CAOR AHCTHED.

HOro neba. Ecan HeT naMmepennmyx BeJuwis, MOXHO BOCNONB3OBATE
CICAYIOWNM YPaBHEHHEM 045 pacueta OTHOWEHNS npamofi paana
K CYyMMapHoi:

i:'l = exp (=0, 15/sinp).

a oana NOrACLIEHHAaR NpAMan paauwauns naswsaerca VISD n NIRD
cooteetcTRenno. Pasuoers VIST—VISD paer nordomeHHyw paccean-
BYIO pajianio, 06Uyl 408 oCBellenHEX il 3aTeHennbX JHCThes. ITH
BeMIMIHL BHPAMKAWTCA B pacyeTe Ha eANHHLY NJAolUlaal NOYBH,
a urolil HafiTi COOTBETCTBYIOLLHE BelduudHL B nepecuere Ha eLHHHIY
mAOWaAn AucTopofl NOBEPXHOCTH, HX CAGIAYET PasfenuTe Ha HHIERC
AlcToBol nopepxHOCTH AaHdoro caon L,

B nefcrentensnoctn  aas Ganmued HHppaKpacHOl paanaumny
OTHouwleHne Oyaer swme, sem aaa ©PAP, CootsereTpyiolme 408 198
Gaiknen undpaspacioit paanaunn n AP momuo NOJAYHHTh, ecll
ETHEJ“E B YpasHenuwe (32) specTn KOFQPHLHEHTH  ocaa 0 eHis
sd HOULEL
B ynpamuennu 34 wm onpeseasan ocaafineine W moraomeHng
paccesnHoll paauaumn, Tenepws olpateM suHMaHne Ha npaMyn pamr'
WHIO 11 pacceannyw paaumaumio. [lpamas npnxoasmas painauus Sy
(puec. 26) orpamaercs, Ss=p.S,. Mpoiigs cksoas nepeEil caofl AHcTHeE
€ HHAEKCOM JancToBoll nosepxwoctw L, notok npAMOl paanauis :

J.24. Porocunres pacTureABRO20 NOKPOsa

Ypasnewne (13) dotocunTesa ameTa I BHILEONHCAHHLIE METOXH
PacteTa ypopuell paanaiun 43T BOSMOMHOCTE HMHTHPOBATL NPONECE
: ! dcenmuanunn CO; pacTiTeAbHHIM NOKPOBOM, PaccynTHIBAas accHMi-
CTAHOBHTCH MeHLIle OGUIErc HanpasAeHHOro BHHI NOTOKA Sy 06 ARUND Kak onm UTE.E.’EIJHHH MOMENTOB BpeMeHH, TaK M AAf CYTOK
CKOLEY K HeMmy AoGanifeTcs pacceannas pafHamms, Ypasuenus 1a8 B uesoM

S: H S3 umenT Bl g

]-""ri',rm_"mrmw 37

: ) ——® lcnoawaya st pannue, MOMHO MOCTPOHTL HMHTAUHOHHYIOD MOLEAb
Si= S, exp(—Ky; L, VT —a). (34) HETHHIOrO qoTOCHNTE3a ANCTA B PACTHTEALHOM NOKPOBE C TOPH3OH-
TaAbHo pacnodomennumn ancteamn u LAI=>5 npu oteyteTann obaay-

[lockoasky nmeeren muomecTBO HIMeNe s -
: . . JEMAULHX CJI0ER JHCTLED, V- p i A 2
WECTEYLT N OTpamennuil notok Si, BXOASUWNA B nepseiil caoi; Iazf:frr“ﬁﬂ::::[éu;ﬂuww mhmfmmﬂmm?ﬂ TR I
v Hay [ Hl..'l!{"l:lrr-:}' IO il MM Il

S, = .8, (35) g

-S_- = -S| E'-\i.’ '[ ""ﬁ'-d:rilj:'l
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PeayauTaTel 3THX pacueToB npeacrasdens wa puc. 27. Bhom
OQUCBHIAHO, HTO PACCHHTAHHECEC BEJTHYHHE CYIIECTREHHO BhIlUe l:bﬂ
ckofl accumuanuun COp anereamu. B stoll npoctofi Moaedn cropoe
AbBIXaHUA BCEX JAHCTLEB, B TOM HHCAE W MOAHOCTBIO 3ATEHEHHWX, on
HakoBa, B pesvapTate camble mumuue caon GYHKUHOHUPYIOT B '

R : Bm-m™
50— F o\ ~ 500
=1
#0 &00 ..;:
" 2
? 30 — 300 %‘
3 E
E 20 = 200 3
3 E
: il = 10 E
L] L
x =
E : 7%
=i
_m -

Pie. 27, Paccantannuil 8 YOPOUCHHOM OPHMEPE CYTOMHWA X041 BHANMON paamal
(1Y u werusaoh accusiannun COy (7)) pacTHTeILINM NOKPOBOM C FopHIOHTIAL
aecteAMn B LAL-D npi otevTeramn obansHoCT .

neAeHHe JHCTLER NPHBOANT K craamiuBannw Kpusoil ¢oTocHuTLId
B NMOMAEHE.

Ias Toro wrob paccunTaTh (POTOCHHTE3 PACTHTENLHOrO NOKPOBES
HeohXOAHMO ONPelennTs NJAOULaAL OCBemEeHHofl coawueMm JHcToBOH
NOBEPXHOCTH B KaMI0M caoce auctwed (oM. ynpaxuenne 35). [lpn
PH3OHTAALHOM PACTIOOMKEHHH JNCTEEB YroJ NMajeHHs npaMoll pajdas
HHH OAHHAKOB AnA Beex ancthes. [Ipu cdepnyeckom yraosom pacs
npeiescHIH JUCTLEBE HalaaeTCH paBHOMEPHOE pacnpeaeJenie nag
HOCTH JHCTOBOH NOBEPXHOCTH MO CHHYCY YIJa najleHHs. nﬁ'ﬂﬂ?-l]r' A4
JHCTOROM NOBEPXHOCTH, KOTOPAH NOJAYYAET NPAMYIO PaAHaUNI0 Me
ABYMHA CHHYCAMH VI3 najenHsl, paBHa WX PasHOCTH,

Teneps, HMes MoAeAb A48 pacyeTa MrHOBEHHWX CKOpoCTefi paguds
HHOHHOTD NOTOKa B acCCHMIAUNN, NPOHHTErpHpPYEM 3TH cKOpocTH 0
Hafgem cvrounsle cymmbl. Ha pue. 28 noxkasan rogosofl xoa paccui-
TAHHEIX BEAHSHH cyMMmapuofl cytousoft accumuasumn COy npu Ge3-
ofdaunoM Hele A8 COMKHYTOrO 3EJeHOr PacTHTeNLHOro NoKpoBA
npt Fup=30 gr-ra~'-w! g g=14.10"" wr- " ana yernpex pa3Huix
reorpatuueckux wupor. [aapnag npuunma usMedenns cyMmapHo#
ACCHMHEAHLLHH EG: KaK CA¢ilYeT H3 pPHC, 20,— CYTOWHARA :.‘}'M-‘-Iupllﬂﬂ
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B cepeanne Jera Ta jKe cyTounas cyMMa palHailif nc-

s ¢ Goabmedl s(@eKTHBHOCTHI0, NOCKOJALKY B STOT NEPHOL
noA3ye s wren aannnee. Kposme Toro, sdipeKTHBHOCTL HCNOALIOBA-
g LJ;":jmm: cYNIeCTBEHHO MOBHIAETCA Ha BCEX LIHPOTAX B AHN CO
pid PR naunocTeI0  (MYMKTHPHA® Aunua ma puc. 29). C no-
e THX ;Patbmmu MOMHO GHCTPO OUEHATH CYMMaPHYI CYTONHYID
Hmm,m-::uu-nn ecail HAMEPENa CyMMapHas cyTounan paauauns. B pac-
n;ﬂl:;‘;'il.lftmwrf CYTOMHEIM WAFOM NO BpeMens yA00HO HCROALIOBATE
4 xe! ]

v OOOOIENHYI0 MOASIL B rabanunofi dopme, B Bile npoueiypu
9 3 . -

ﬂlnuau‘llﬂ-

ga-ea " ogm” Py
W40 ! "-I- m ﬁﬁ'
500 =
H
B = oo
= 420 :
- g
3 %iﬂ}
=
2 400
e B
2 im
- u
i 1 i | 1 | | i |_. Jﬂ-
I . T | | i & ] i ml"m '-.'?«ﬂ‘
O v v B BRI X X AN AP

Puc. 29, Cpase MEEAY cyTORNON cyMm-
MapHofl acciMUARIHEDR COy m cymounod
cvMMofl  paamaumR 0T SKBATOpA A0
60" e w. o Oezolaodnwe aew (enaow-
HWE AUEHE) M B AWE co enacumod ob-
ARNOCTHI0 (HYHUKTHPHAR JAMAHA).

Puc. 28, PaccanTanniid roacBoR Xod

cyTodnofl CYMMApHOR  ACCHMMARIHAN

¢ NpM OTCVICTANN OOAAYROCTH AAA

COMHHYTOMD  JEA8H0T0  PACTHTEIBROMD

nokpona of skeatopa Ao 607 e ow.

(Fu=30 wr-ra-ty-l; pw14.107 krix
 Iwt).

CSMP (Goudriaan, van Laar, 1978) uan 8 sujge neGoabwofi rpynn
copTupyemeix onepatopos (em. 3.1.2).

3.2.5. Fnepeeruveckui Hasanc aucra u TPARCAUpAuR

Clr:-npnc‘l‘h TPAHCIHPALLHN E pacTHTEALHOrD MOKPOBA MOMHO MO-
AEAUPOBATE, OCHOBMBAACK HA €T SHEpreTHyecKoM Oanance. B ocose
paCYeTOR NeKNT CTpPOTan CEA3L MEMAY KOAHYECTBOM BOAH W 3HEP-
i, KOTOPHE YMACTBYIOT B AAHHOM Tpoliecce (yAensnuas renjota na-
pooGpasopatin . pasna 2390 Jla-r—1). [lovox sweprun (i novepn
CKpuTOR Temaors, Br-wm-?), pac.‘{ﬂ,’l]r’f-"m‘-l Ha TpaHCOHpalWHw, Haxo-
ANTCA no gopmyne

£ =Rt (37)

5+.,'_.ll- ¥

FAC 5— HakAOH KpHBOM 3ABHCHMOCTH HACHULAWOUWEro AaBAeHHA BO-
AAHOTD napa ot “-'HHE'I}HT}'DM HDEH}'.‘:H. rnﬂ.K t-r E‘—T[ﬂl._ﬂﬂ‘”“:]l”ﬂtl
Pagwauns (aas Beex AauH Boan) Ha eANHHLY OA0UWAAH JAHCTOBOH
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L]

NOBEPXHOCTH; & — NenapAeMocTs; v* — aibexTusnan ncuxposerp i
CRAA MOCTOHHHAA.

HenapaemocTs onpegeaserca Kak

&y — gl Py

W

Fh ;

FA€ &, = Q1aBJeHHe HACKIIEHHOrO napa npH AaHdod TEMACPATYPE Bog
AYXE, €;— (QaKTHYECKDE ABJCHHE BOASHOrO Napa; plp— OObEMHE)
Tenaoemkocts Bosayxa (okono 1200 M -m-3-K-'); ry — conpotnage
HHE NOTPaAHHYHOrD CJA0H. q

ippertusian neUXpoMeTpHYECKas NOCTOAHHAR ONpeNeAseTcH Kak

vyt ) 39
Fiy W

rae v=0,63 rlla-K-'; r, — conporusnenne audpysun ponsnoro naps
A48 JHCTa,
Henoauays ypasienne reniosoro Gaaanca, Moo HaliTh Tenaosol

NoTok B atmocgepy nan Tenaonotepn W (Br-m—?): -

W=R—LE. (40]
Otmerum, uto 310 YpaBHeHHe He YUHTWBAET TOro HefoABOro KOAH
HECTBa SHEPrHN, KOTOpOe BEJAKYAETCA B NPoAVKTH doTocHHTesa, {
VPABHEHUR ONNCLIBAKT pacnpenededite norJoleNHOR JAY4HCTOR SHEpS
FHH MEHAY Tpancnupauneli w TennooTAiadell JHcTLeB B aTMochepys
Ypaenenne pan teMmnepaTyps Jaucta T uMeer caAeaviuuii sug: |

=" » b
Ty=Ta+ W2t (41)

rae Ta — Temnepatypa Bosayxa, °C. :
¥pasuenne (37) wacTo mpasweaor ypaswennenm [lenmaina, no-

CKOJBKY OHO 3anNCano Ha OCHOBAHHN CAGAYIOULHX WeTHpex ypabieniy
Bnepene noayiennny INenmanon (Penman, 1948): '

R—W —LE=0 (snepretnvecknfi Gaaasuc), { "f'
W ] | P . (43)
rh "

A (T} — eq) pep oAt
AL viri=ras) : (48K

e (T =g, (T.)+ s(Ty—T.). -,.."‘i

HCI'E-HE..IH'E'E' YpaBueHnne ABJAeTCH QOCTATOMHO TouHO EIIIIPIJHE]IHEHHEH,
CCAN TEMNEPATYPR JNCTA H BO3AYXA He CANLIKOM OTAHYalOTCH APYES
OT Apyra. 370 MOMHO NPOBEPHTL mo AanHeim Taba, 12, B KoTopol
MPEICTARMCHB 3ABUCHMOCTH €, Il § OT TeMmneparypu, B nmupragnon-

HOll nporpaMme &, paccuHTHIBAIOT 10 cheaywueMy npubanmenHoMY
COOTHOLWEHHID;

e.= 6,11 exp (17 47T/(T + 239)). (46)
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5 Jlapacsne HACKUEHHOTO BONAHOIO MAPA ¢, KAK HYNKUAR TEMOEPATYPL.
Talkips I_'mxmr npRGANAEHIE SHANEHNA 2., PACCYNTANNME N0 COOTBETCTRYIULER
lllr:l""":] nocaeaMeil KOAOHEE NPEACTABACHM IHAYCHNA DNPOHIBOANORA o) no

Ay L.
qeMncpaTYR®
— |
= ¢, rils G101 exp (17 A7 TJ(T 4+ 2F)) s rila K="
u 8.72 8,73 0,609
|;-:‘ 12,9 12,29 0,823
= 17, 17,07 1,10
) 03,37 23,42 1,45
a5 al, 67 31,74 |89
'-.i” 2’.'13 '*!_FI;H 2"1'|t
45 56,24 56,40 3,12
40 73,78 74,04 3,8

B vpasHeHuH (42) wer waeHa, ONNCHBAWLUIETO H3MEHEHHC Ten.ao-
copepanig JAUCTa, T. € MpeAnonaraerca, 4To JUCT HAXOANTCH B Tel-
AOBOM PABHOBECHN C OKpYMawulel cpeioi.

Vnpaxcwenue 38

HanuiiTe HMHTAUHOHHYIO NPOTpaMMy Aad pacHeTi lE!‘-II‘IEPET_:.'pH
ANCTA, NOTEPL CKPWTON TENJOTH B TeNAOOTAaYk B ﬂni_um_pep]._ [pu-
MiTe: R=200 Br-m~2, rp=20 c-m~!, T,=20°C, e.,=1.:: :'Ii:la, TENA0-
eMKocTh anctosoft nosepxnocti cocrasaner 10F [La-m—2-"C~, obbeM-
pas tengoemkocth pozayxa pasma 1200 s-wm—-°C-'. Bunoaunte
nopTopuke nporows gas r=0, 10, 100, 1000 u 10 c-m~' cooTBET-
eraenno, Cpasuute AMHAMHYECKYIO HMHTAUHIO, B KOTOPOH TEnJoeM-
KOCTL JCTa ABAACTCA MepeMeHHol COCTOSIHNHA, CO CTATHYECKHM pe-

WEHNEM N0 MeToIY [leumana.

Han pewenns cucremu ypasuenni (42)—(46) Takke MOHHO “P”_‘
MEHHTL UTEpauNoNNbIe METOAL, KOTOPWEe OTHOCHTE/LHO AaHHOrG CAY-
SAH paccMmaTpusaloTCH B pasgene 2.3,

Yupaxuenue 39

Henpofiviite poaMomuocTs Henoab3obaHnd Heasuoro uukna IMPL
Nporpammm CSMP u smetoga aedeHns nmonodaM IA8 BuiNoJHEHUA
Ynpasueuns 38,

3.2.6. Nposodumocrs Aucra u accumuasyua CO,

AccuMiasums n TpaNCNNPaUNs CBA3AHL MeKAY coGoft, NOCKOALKY
BOnANol nap u yraekucioTa NPOXOART CKBO3L OAHHM H Té He YCThHY-
Hhe oreeperisn. HanpamaeinocTs npisuiHo-caAeAcTBeHHOM cBAsn (nan
NOTOKa wndopMaunit) B JannoM cAyyae onpeneddeTcsd TeKYULHME ye-
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AoBHAMI. He BHInBaeT coMueHnil, 4To npn secoKoll oCBelIeH HoeTs
HHIKOH KONIEHTPRUMUN YIAEKHCAOro rasa daskropoM, JUMIETHPY Ko
CHOPOCTE HCT HEHHON ACCHMHPSALLEN, ABIAETCH _"|||“I:|q:|1.'3|“| {:D:‘ l||'i._.
THBJARHNE JANCTA N ME30(HANA MOMHO NPEACTABNTL KAK 3BCHBLH Haw
coeannmomel sremmow (C)) n BHVTpeHHI00 () KOHUENTpalHy
B crow ouepeab, conporHedetne sezodHAda coCTONT N3 LOMHH
pyloledl KoMIOHeHTH — KapOOKCHARPOBANNE — 1l HeGoALILOH Tpang
noprTHoft pofapkn, CBASh MEMAY HCTHHHOA acCHMHARLBEN conpo
THEJICHHEM JNCTa B 3TOM CAYYaEe HMEET, NO-BUANMOMY, FHNepiOaR 16
ckift xapakrep. [loayunte Takyw 3aBHCHMOCTSH FHCTICPIMEHT ALk
IYTEM NOCTATOMHO TPYAHO, NOCKOJABKY NPakTHYecKH Moboe Bo3deficy
BHE, HANpapaIeHnoe Ha HIMeleHpe [POBROIHMOCT JHCTE, B TO "
BPEMA NE3ABHCHMO H3IMCHART HCTHHHYIO ACCHMHAANNIO, 0 HAoGODGE
Toneko B TOM caywae, Koraa yerbuuHan PErVIHUHA OCYLULeCTBASeTe
fpH NOCTOAHHBIX YCAOBHAX CPeibl, BOINHKAET PACCMaTPHBICMAR e
nepboandeckan ceasn (Farquhar et al, 1980). -

Korga yveaosus okpysaoied CPpeasl OANOBPEMEHHO BOZACRCTEVIO
HA ACCHMHARIIO B NPOBOANMOCTE, MEHKIY HHMH 9acTo yCTAHABAN
eTcd Aunefinan sasncusocts (Goudriaan, van Laar, 1978; Won :
al., 1979; Louwerse, 1980). Tak xax rpaanent Kouuwextpaunn COs
06YCAOBACHHKI CONPOTHBEHHEM ANCTa, NpoNOPIHOHAAEH OTHOLISHNIE
ACCHMITAILNN K NPOBOAHMOCTH, HAKJAOH STOR JAunnuy XapaKTepHaye
ACHMNTOTHYECKOE 3HAUeHne rpaguenta Konuentpauun CO; ¥ pacte
unii Tuna Cy 10T rpaanent oOHYHO B OBa pasza Ooabiue, uveMm y pag
Tennl Thna Ci ¥ KyKvpyaw n HEKOTOPHIX APYIrHX pacrennii Tuna G
BHYTPennas kouuentpauns COy npi nodioil ocBeIUEHHOCTH cOCTABARE
Beero okoao 0.4 o BUIIHErD 3uaueHHd, TOMAA Kak ¥ pacTeHuil Ti
Cs oHa coctapasner 0.7 oT Buelunedl KonuenTpaunn. Haawane taxol
CRAIN NO3BOSAET MOACANPOBaTH noseldecHue yeremu. [das storo cHas
4318 PACCHHTHBACTCA CKOPOCTh MCTHHHOI ACCHMHJALNH JHCTA, 3
TEM HaXOAHTCA CONPOTHBAEHHC JHCTE, COOTBETCTRYIOUEE 3aaHHOM)
YposHw BHyTpenned konuentpaunn CO, 310 CONpoTHBACHIE B Jadk
Hefilen HCnoABL3YETCA npH pacHeTe CKOPOCTH TPaucnHpalnn ancTa —
HPI 3TOM 3HAUEHHEe CONPOTHBAEHHA NPEABAPHTENALHO AEANTCA Ha KOS
spguunent 1.6, urob yuecTs Goaee GucTpyio Aandpyanio BogSHON
napa no cpaeneniio ¢ yraexucaoroii. Tloka we coscem scho, KaKyd
POaL 3jece nrpact Kytnkyaa. [lpeanonaraercs, uro snagenpe
AUMOCTH KYTHEYAW aan COp; paBHO 3Hadenno nNpoBoguMOCTH A8
BOARNOre napa, aenennomy Ha 1,6. To ecTs, NPOBORKMOCTL KYTHEY 1
YHUTHEAIOT TAKHM e oO6pasoM, Kak 0 YCTRHYHYID NPOBOANMO |
4 BMECTe OHN 00pasyloT nposoanMocts ancta. Kosdipnumenr, YHHTH=
BAIOWNAA pasawune 8 cxopocti anddyann COy u napos H;O uepes
norpauuynstii caoft ancra, cocramnser 1,3 (Monteith, 1973). Pesyabs
THPVIOWUICE VPaBHEHNE JA8 £y HMEST BHJ 4

rr =HE; — C:L"Fn — ].Efﬁl.-'rl,ﬁ. |: 3

Ypaeuenne cBAIHBACT CKOPOCTh HCTHHHON AcCHMMASLNN CO; ot=
ACALHEIMI JHCTBAMH C HX NPOBOAMMOCTEI), a4 CAEAOBATEALHO, W CO
CROPOCTLI) TPAHCNHPALHH 3THX JANCThER (YpaBHeHHSA (37) w IH-':'!H_'
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D2k Tak

KK MEXBHHIM Peryasunm noitepmupaer Goaee pam
qoeroainyio Kouuentpamiw COy B yoTbisiHONl MoNoCTH B lWR-
pRAJE OCBEIENHOCTH, 3T YPaBHenHs TakmKe npuiauenino
Aan Beero nocepa, B TaxkoM cayvwae conpoTHedeHne

e
pROM HATE
qpesansE

e cTaHOBITCH CONPOTHBACHHEM NOCeBA re, 4 C,— CpeHei KoM-
ANE el COs nuyTpn nocesa. Koraa C, #3MepsiorT wag noceso,
“":'”'E'l'li:e poctosinas Konuentpauns COs, HeohXOAHMO YUNTHBATH
FAc I..I|.|-|-'l"II-IIIJ|L' CONPOTHBJACHHE MNEPEHOCY BOAL B YTACKHCACTH —
A0 sumaeMoe TypOyaentioe conpotusaenie ri. OHO nMeeT aua-
ek v” paBHoe KaK AA% BOARHOrO napa, Tak Hu AJA Eﬂz_':”"m“
;,?:”T | B stom cayuae smecto lJdry B ypasnenne (47) spoantcs
r4-1.3 ry. Jeransnan cxema pacuera NpHBOLNTCA B Apyrux paborax

(van Laar et, al., 1983; Goudriaan, 1977).

Sror MeXaunaMm peryaaitin obecneynBacT OTKpWTHE jr'L'TF.-H_lL !r]ﬂl
QNORKIERTN OCBEULEHHOCTH, & TaKHKe nNpH l.“ll“ilﬂL‘Hlli.! HHL‘II]IIH:‘I.I l-.u.u-ar
gentpanie CO4. JaTpyanenne BOIHNKAST TOrZd, KOTAA YOTHUMHOE
COMPOTHDICHNE, A0NYCKAEMOe (PAKTHUECKHM COCTORHHEM B':_I'T”um. pr’:*
#iMa pacTennd, He obecnevnBaer notpebnocTy (poTOCHHTEIA B YIAe-
gucaore, B veaonnax BOAHONO CTPEcca BO3PACTALT |:_ f‘.nnpmuﬂ..mnim
Me30IIaa, NosTOMY MAJA0BEPOATHO AaakHelinee cHUMKeHNe m[}IE!EFI-
gefl konuentpaunn COs Hawavuwmil noaxon B »roM cayuae — ofpa-
THTE (47] 1 nepecunTaTh HCTHHHYID ACCHMHAAWINK,

Fro=(Ce— C)N(1,6r 4 1,3r), (48)
rae ry, 1 or— conporueaenna andbysun sBoasnoro napa, npr sTOM
Fi— HAUMCHLUIEE 3IWAYEHNE COMPOTHBIEHHN, COOTBETCTBYlOWCe aan-
HoMY Bopuosmy pexnmy pacredns. B mogenn BACROS sto anavenne
(nazpanioe SRW) snasercs (pyHkuHeR oTHOCHTENILHONO BOQOCOAED-
#anns Gnosacen nocesa (em. 3.3.7).

¥Ynpaxuenne 40

Hocrpofite rpaduueckyo 3apucHMOCTL PACCYNTAHHMYE 3uauenni
f ot noraowennofl PAP, nenoassya aas storo ypasienns (13) n
(47), Tocrpoiite rpagmk cnawana aan pacrenns C;, satem aan C,,
npunisMan apauenne C; pasumy 210 n 120 em®.m~? coorBercTBEHHO.

EPeMENNEEe B ITHX YPaBHeNHAX HMENT cAeaywllne cpeinie
anagennn:
Fen pacTenmi i Ry a € C, re
Ca . 1 0,4 210 A5 10
Ly 0 | 0.5 120} 430 10

Habawonennan DAP momer papeuposats o1 0 20 300 Br-m-!,

e S

1|

JAEan N W68 199
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Paccunrailte oTHOIWEHNE TPAHCHHPALWIN K accuMLAALNG ANCTE
pasennoe otnowennes mMaced H.O g macce COs, npn Ty=T,=2{)
ea= 15 rlla, puwemnell wonuentpaunn COs paenoit 600 mr-u=2
pHYTpenne, pasuoit 400 wr-m—. Kakne snauedns GyayT HMeTs STh
KOHLUEHTPAIiH, BHpameHnbe B KYOHUECKHX cauTuMeTpax na | |
Paccuntafite Maccy moasuoro mapa B 1 m® no AaBaenin BOASHE
napa H NAOTHOCTH Bo3jayxa npu aasaenny 10° Tla (1 Gap) n 7@
nepatype 20°C (1200 r-m~%) n no moaekyaspuofi macce Boaut
H Bo3ayxa (B cpegnem 29), '

3.3. MoaeanpoBaiue pocTOBLIX MPOUECCOR
H mogeas BACROS

®. B. T. Meunnnr pe Ppus, X, X. san Jaap

3.3.1. Beedenue

B uacrosmitem pasgede, B J0ONOAHEHNIe K npelbaviemMy, P
CMATPHBAIOTCH (POTOCHHTEI M TPAHCNHPAUNA CEALCKOXO3AARCTHEHE
KyawTyp. Brauane, B 3.3.2, mm ofeyanm mofeanpoBaine paspill
pactennii, 3atem GYAYT pacCMoTpeHb BONPOCH MOAEAHPOBAHHA CK
pocti (3.3.3) n adupexkTHBHOCTH pocTOBHX npoueccop (3.3.4), BRA
yaf pocToBoe akixanpe. Pacuery Anxauus NOANEpMKAHWA NOCBAILL
pazaea 3.3.5. 3Ta MacTh 3aBEPUIAETCH PACCMOTPEHHEM MOAeAHpOB
HilA pacnpepeaenns cyxoro semecrea (3.3.6) n ponpoca o soaHoM B
JaHce nocena, BAHAIGWEM Ha 3To pacnpeaenenne (3.3.7). e

Moanan nmuraunondas  moteas BACROS  pacemarpHsaett
B 3.3.8, rie taxkme pEpartue o0CYMAAWTCA PONPOCH, CBA3AHHLHE €68
Hcnodbsosaniem, Muorie xomnonentd monenan BACROS paccmarph
BAWTCH KAK B HACTOALLEM, Tak H nNpeimayules pasgenax. Sta ME
Aedb, KOTOPYW Tpynna cneuHanncTos paspabatwsana Gonee 10 A€
HMHTHPYET POCT H TPancNApaulic NoAesbix KYJALTYP § onTHMmadbHs
venopiax. [leraasnoe onncanne wmosean BACROS momno nail
B padore ae Bura n ap. (de Wil et al, 1978). Moaeas npowmna Beé
croponnoie nponepry. Co spemenn nepeoit nyfaukauun s 19780
B Mofean Guao HafiAeHo HEeCKOJLKO HeGOJLINX oGOk ¥ G BRI
HeH PAA HOBWX pe3yabTaTos. 3TH HOBODBeJeHHA onHcaHw B pajore
san Jlaapa # ap. (van Laar el al,, 1983) (rakme cm. 3.3.8). OnyGams
KOBAH2 TaKkie COOTHETCTBYWOILAA pacnedaTha MOZeaH; sTa nepHogs
YECKH KOPpPCKTHpPYEMad pacneuaTia npefocTapJsercda no chnefpads
HOMY 3anpocy.

130

338 Posgurue pacTedun

PagpiTile PACTEHNA Ne SKBHBAJCHTHO POCTY DacTeHia: MOHATHE
L nes OTHOCHTCA K (DH3HONOTNYECKOMY BO3IPACTy pacTeHns i
epad wophOoAONHIECKOMY BHAY, TOFAA KAK MNOHATHE <€pOCT» npeae
“ml.” oTnocHTes K npHpoery GHoMaccel, Moaeds passMTHA DacTeHHs

R nri npesae BCEro KaK KoY K PACHPENe]eHHIo ACCHMILIA-
Ewr";,,h.;,{':iu,- pasutimi opranamu, Heassa npeictasiaTh paspuTie
;ﬂnﬁ,},..‘. NpOCTO KAK NPONECe CTAPeHMA, NOCKOALKY TeMnepatypa
aupie sneiie (AKTOPH B COCTOSHHM 3HAYHTEALHO YCKOPHTH HJAH
aaeniTh 5TOT nponecc, Pacemarpusaemble Hitie MOAXOAH HOCAT

opHcaTe AL XaPAKTEP, DAHAKO WX NpHMEeHeHHe HaCTo AaeT HenAo-
e peay JALTATH.

OTHOCHTeALHD HECNOMHO MOAEANPOBATH PAsBHTHE pacTeHuil ne-
TepMIHANTHEX BUAOB, T. e pacTediil ¢ pepxyvwednny coupernes, Mx
pasiie NpOTEKAET No onpeaejeHHoMy wabnoHy: sHauanxe (GopMH-
pyeTci M0MTH NOCTORHHOE KOJAMYECTBO JHCTLES, NOCIE Hero pacrenne
geTynaer B (hasy userenns ® HauwHHaercs (GOPMHPOBAHHE CeMAM.
a3y pasenTia YA0OHO 3anaTe B BuAe Oespasmephoft nepemennof,
ppinnsasoutedt snavenne 1,00 npw uperennun n 0,00 wa xaty npo-
pactaina. I1a seanunna DVS pacemaTpuBaeres Kak nepeMeHHas co-
cronum DVE, sospacraiolias co cKopocThio paseutHa, [loassyach
aamkoy CSMP, mosHo sanucarth

DVS = INTGRL (0., DVR)

Ecom, wanpustep, of NpopacTaHiA lo upetennsa npoxoaur 70 aue, To
DVR cocrapaner. 0,0143 eyt

Vupaxnenue 42

DVR smoser coctasasts 0,0143, 0,02 u 0,286 cyr! npu Temnmepa-
Type 15, 20 n 25°C cooreercTRenno. OObACHHTE, noweMy pacreHHe
Opn noctonunoit Temnepatype 20°C sapeetaer nosgHee, wem pacre-
HHE, 10 KoToporo TeMnepaTypa oKpysawuell cpeasl B cpeiHem
paena rarme 20°C, no xkoaefinerca npu 3ToM Memay 15 m 25°C.

lakoe onncanue npouecca paspiTHE oueHb GAR3KO K KOBUENHH
fPalvconteli, koTopad WHPOKO HCOOABL3YETCH 8 GHIHOMOTHI pacTe-
miil  (Hesketh el al,, 1980) (rtaxkme cm. 3.4.7). Ognaxo TeMnepa-
TYPa — najgexo He CANNCTREHHEA H3I DHEeMIHIX {hnxrnpnn, PAHTIDUIAN
Ha ckopoets passutig, [TPpOROMMKHTEALHOCTh AHA TaKme MOMKET OKa-
SBBATEL cHaLHoe moancficTone HA CHOPOCTEH PA2BHTHA B TCHCHHE Benc-
TaTianoro nepnoga. Aurye ¢ coastopamn (Angus et al, 1981), na
EHZ'IIHBE dHaaOH3a G0ALInOTrD IKCOEPHMEHTAALHOID MaTEpHana, nodTBep-
AT 3701 BEmon. Bpeman ¢ coantopamu (Breman et al., 1979)
IOKAIHBANT, KK NPOACHKHTEALHOCT AHA AeficTayeT Ha JAJHHY ne-
E::Eﬂ;? HETETAUNM NekoTOpHX oaHodeTHux Tpam B Caxene. B obfuewm,
o3 ITJE;HIHF TeMNEepaTypsl NPHBOANT K YCKOPeHW0 PasBHTHA pacTe-
il :.T""' KdK yBeanudeHne npofioJKHTeALHOCTH CBETJOND BPEMEeHH
FEROPAET TeMmn paseHTHA pacTeHnfi ANHHHOTO ANA W 3aMeanner
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PaspHTHE pacTeHHd Kopotkoro AHA. Hwmenso Tak CiHCHBAGTCR [
HECC PasENTHA PAcTEHNi B Moaean, paccMoOTpeHHoii B pasfena
(cTpokn 301—307). YncaewHwe panune stofl  Mmogean g
k nuwennye copra UQ=I189 (Angus et al, 1981). Caenys pn;],i
TdM 3ITHX aBTOpos, ObLTO 3agano, uto s(upext BANAHKHA TeMinepa
Ha CKOPOCTL PAIBUTHA H3IMEHRETCH MOCAE UBETEHHA. UyBCTRHTa:
HOCTE K JQAHHE AHA COXpaHeHa, pasyMeeTcd, TOALKO 10 Havana iy
Tenun. Mogean BACROS ne nossoaser paccunTesaTs 08T HE
JAEHHA KOHKPeTHHX Qas passuTs pacTeqni, .

3asucumocte DVR or TEMNEPATYPW H NPOAMWIHHTEALHOCTH A
cneuH@iuHa A8 PAlTHYHEX BHAOB W COPTOB CeALCKOXO3ANCTRONNE
KYABTYP, NOSTOMY OHa NOKHA ONPEJeNnTLCS HAa OCHOBAWHN SKCHED
MEHTANBHWX A3HHHX. 370 OOCTOATENLCTEO NPHYHHACT HIBECTHME H
YAOOCTBE, TAK Kak BO MHOCHX cayyasny TpebyeTcA npoBoANTH HORE
HAGMIOACHNS A8 Ka#AOr0 HOBOFO JHTEPECYIOWEro Hac BHAA PACHS
HuA. Bopuwfi crpece n aedmunt MuBepaibHOro nuTanms OGHUHO oy
JBBANT HEIHAUHTENRHOE BAHAHHE HA CKOPOCTH PAIBHTHA. '

Hauna ann ann pacuera thoTonepHoAn3IMa ONPeACTACTCH TAK M
KaKk B 3.2.4 wan o mogean SUCROS (em. 3.2.1). ®otonepnonnieck
PEAKLHA HHAYUHPYETCH Aame caabum cpeToM, MOITOMY npoaon
TensHoeTE and DLP caeayer paccuntwnaTe of cTporo onpeleeHuong
MOMOHEHHS COMHILA OTHOCHTEALHO l'ﬂ]]]l:'l-[JJITﬂ IIE'_'PI_!,EI, BOCXOA0OM ,Il;ﬂ_""
OTHETCTBYIOIIETD NOJAMKEHHA COAHWA nocae saxoxa, Laa storo DL
PacCUNTLIBACTCA A CHAOHEHHA COAHNA, NPeBhaolUHy 5
(cTpoka 231).

YnpawHenie 43

a. Kak umamenntes ypomafuocTs ABYX COPTOB RIIEHHIUH (4yB
TEALHOTO H HEYYBCTHHTEALHOrO K NPOAOMMHTENLHOCTH AHY) llpll-
NOBHAX, ONpeleIEHHLIX SUCROS (em. 3.211), u cpokax ce
27 man u 27 oktabps? 3anafite pansume MPOACTAKHTETLHOCTH AHA HE
CHKOPOCThL Pa3ssiTHA KoHcTanTol 0,575, R

0. Kak namenutes ypomafinocts NP BHEJApPEeHHH HOBOrO COpPTd
F - 2 i
KOTOPWA npi moGofl TeMnepaType veaer celn Tak e, Kak W craphl
COPT npn TeMnepatype Ha 1°C prime? 1

XOTH BO MHOPHX CAYYAAX 3Ta MOIedb npouecca passntHg paBos
THET XOpOLWO, AA5% APYrHX BHios Godee NOAXOASUIHMH MOCYT OKa%
3Thed muble sonean. Cyan no ofisopuoft padore (Hodges, Doraiss
wany, 1979), poamosua Moaean ¢ H3mensiomedics peakuiefi Ha npo-
AOMKHTEALHOCTL  IHA, KOTOPas HesnaunTeAbHa NAN OTCYTCTBYER
b IOBeHHALHOR (raze, a 3aTeM YCHAMBAETCH BOAOTL A0 UBeTenHs, Bal

aep Cap ¢ coastopamu (van der Sar et al, 1983) npeanonaraioly

UT0 CTpecc, BHILBAEMBIN 3ACYXON, MOMET VAAUHATL jOBeHHILHYNL
(pasy. Kpome TOro, no Hx MHEHHIO, (QAKTHYECKEN YYBCTRHTENLHOCTE
K NPOAOUKHTEABHOCTH QA MOMeT OGHTH OMCHL KPaTKOBpeMeHHOMN
NO Kpaineil mMepe ¥y HEKOTOPMX BHAOB 3aakon, 3To npimeuanve 105

CTATOMHO YOeaHTeNnHD FOROPHT O TOM, uTO NOKa eule He co3naHas
152

TaabHan  obbAcHHTeIbHAaR Mofean oTonepHoaN3Ma, He-

TR
'-':"_:'."I’Hf”] ya TO 4T0 Hakonded Godbwoft obbem (GHIHOMOrHYECKOH HH-
o gl 00 3TOM ABASHHH.

i 'I?'.l;Hl[“ #e opa3om MOMHO PacCMaTpHBaTH W paspliTie HejleTep-

(@ HTHBIX pacTennii (1. e. npuHuMath, 4T0 DVS=I. B nepnoa upe-
“III;!IJ Poct DereTaTHBHWX Opranos GyAeT NPoOAOIMKATHCA napan-
;E.‘Jhll“. c .,tmp:'.:l!pn[tfl‘rljlll'?-l MADI0E B TCHEHHE NepHOOa, NPOIOTHCH TS L
HocTh KOTOPOrO FEHETHHECKH He NPOFPAMMUDYETCH, @ 3dBICHT OT yC-
poenfl cpeis. Meftep ¢ coapTopamu (Meyer el al, 1979) noctponan
\oedn PRIsiTIA AAA NeAeTePMUHANTHON coM, aHaJoriukyo onHca-
goil Buile MOIETH, ONHCHBAIWYID AHWL BANAHKE TeMOepaTypH.
[locae UBeTEHNs 33 KOKAWA nuTepaan dasw passntun, pasuui 0,08,
dopyupyeTca 04NN Y31 C MHCTOM, CErMeHT crefan H UBETOK.

Tasn wenpepuano  pactyiulefi  KyaAbTYpH  (Hanpusmep, caxaphoil
cBeRAL) BO3HNKAET npoGaema onpeeneHin ais PassnTHA, Tak Kak
aTd KyJALTYPd HE HMEET 1I:IIIHE'II]J'[I'HHHHD-I'E.I nepHaaa WBcTeHHA, B rakom
gAydae OTPe3OK BPEeMeHH MeMAY (QOpMHpOBANNEM JHCTLER B CTAN-
AAPTHHX YCAOBHAX — MIACTOXPOH — ONPEACAAET BeJHWHHY _P"v’S. Ta-
gofl moaxod PeasH3oBaH, HanpuMmep, B MOAeAH CAXdPHOH CBEKJL
SUBGOL (Loomis et al., 1979).

B nexotopbix CAYYaRX NOJe3Ho 3HaTh, KK pacnpegenserca GHO-
MECCH © BOIPACTOM HAN (a3ofl passuTHA; HaNpHMep, KOria yuHTHBA-
@TCH NoTeHIa) pocTaA HOBEX OPraHoB WAN OTpacTasue noleron noche
vioca. Modojgan smepHcTeMaTHyeckan Teain obaanaer ropasio Gonee
BHCOKHM NOTEHNNANoM, YeMm TKaHk crapas. [las toro urobul yuecTh
STH pazansid B MOZenan, MOXHO paszgeiants obwyio Guomaccy BM,
HANpHMEp, HE NATL BOIPACTHHX Kaaccon, Bugeanw nepemennbe co-
crosuun or BMI1 go BM5, rae BMI + BM2 +... + BM56=BM. Hx
ckopocTH pocta, ot GR1 ao GRS, pasim Hyfl 3a HCKAwueHHEM on-
pesencunoro uuteppana ppemens: GRI pasna ckopoctn poctra GR
B nepewil nepuog, a B ocTaduHbe pasuu Hyaw; GR2 passa GR so
Bropoft nepron u 1. a4, Torna BMI Gyaer Guomaccodt, chopmuposan-
HOil aa nepouil nepuon, BM2—3a atopofi n 1. 1. C nomousio gyHk-
upi INSW sauka CSMP (ta6a. 2, pasaen 2.2) moxHO Nerko cocra-
BHTE I1pu:'|.1'-a.'-1 MY Ana 3Toro npnchca.

Nupaxcxenue 44

Hanuwnre taxyio nporpammy aasa WLV B monean pasgena 3.1,
Aan 10-auesnmy sospactuwx rpynn. Kakosa Gyaer macca B nepion
UHETCHIA? Yro momuo paccumTaTs npH HENOALIOBAHHM JMIL OLHOR

Pyhxwnn INSW b kasiom ypasHemnu?
feeas )

miulff:wf’f ‘;’%'""““'” INSW, pearupyiowefi na TIME, mosno HCIOIb-
T!]}_J“; ___ﬂ‘l- P'i:h._'I!u'mri::ih. sapHcAWMA o7 Tewyvwero suauenun DVS,
Mﬂ]iil-,"h“r:.;“ JTOM. cyuae COCTOMT B TOM, 4TO WAr HATErpuposanns
i HL BlnAKe cobnagate ¢ noporosum 3navennem DVS pam me-

T CAeaywlinil Khace Guomacen, OaHAKO 3Ta TPYAHOCTL YMEHbL-

Waerey o 1
“TCH npH BuGope oTHOCHTEILHO KOPOTKHX WWATOR NO BPeMeHH.
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Hf’ﬂﬁxﬂ,‘jilﬁlﬂﬂTh HCNODABIOEATE  GOARIIOE SHTI0  NEpeME |
croauna (INTGRL) apasercs megocraTkom Takoro noixofa k
AHPOBHHIO POCTOBLIX Npoueccod. B Goaswnux momeasx MmaccHnsy
OTECTCTRVIOHIHE BLIABAEHHHM HISCCHM ErI!EI.'I!ﬂ-EEEII, MOrYT -p.;":
CAMWKOM Ooabworo ofweMa naMaTd mamunuk, B stom caydae g
Je3H0 HCOONL3OBATH <MeTOd ToBapHoro noeafar (boxcar §
method). e Bur u coaetopu (de Wit et al., 1970) pazpafior;
STOT NOAXOA AJA MOACTHPOBIHNH ANHAMHMKN XapaKkTepHCTHE fog
UnansHoro pocrta noferos N KOPHEN uedoro pacTeHns; Tyapua

Kd-2g" -

m [T q—|

g .

3 THHIE

“ [

@ 10t ]

E Pue. 30, Pacnpencacinie ofuief Guomgs

& . awcreen WLV no 25 soapactins
npn DVS5=1.25 (TIME=366.2) 1an éra

5 Japryoro nperona SUCROS.

E | - [': A 1] : N} it Th EARTH )

fi] £ 10 i mn 75 u;:uh:- n."::':-gm?: ﬁ;llr::l |r||.|":::”:l1:;h

HAREC NpefcTanARGT 3 M O Mooy
UERY JNIEThiD

Homep xaocca

(Goudriaan, 1973) neraivlo paccMoTpen STOT MeToA. CyTth ero &
KA094€TCA B caeayoleM: ofpasHo rosopf, H3 BCEro COCTARA 3ATMH
HeH AHIIL NEPEWiA Baron. 3aTeM B onpefesenuuill MOMEHT ero CoONLeE
AMHMOE NMeperpyaercd Bo BTOPON BaroH, a NEpBH{ ONATL BCTART
norpyaky. Tlpn noaywennn caegyiowero chrmana o e peMens
rpysa (PUSH=1.) conepmumoe sToporo maroma nepexoint B T
THil, nepsoro— Bo BTopofl, a mepswfl cHoma sarpymaerca. T1porpa
mipopanne Ha CSMP B cruae @oprpana nosmoiser caenats
MEPH TAKOTO TOBAPHOTO mnoe3la aKkTHYECKN HeorpannyeH
31ech HEOGXOANMO HCTIONL30BATL HHTErPHPOBAHIte No Mertony i {
(RECT) ¢ ¢urenposannumu warami no spesenn. [lars no speMes
Aoaxue GHTh BO MHOTO pas Kopouwe nepHoaa mepexoja rpysa na B
rona » saron. Iporpammy Merona MOMHO pacnicaTth Tk, KaK NOKE
aaro B Tabn. 13.

Momuo onpeseants PUSH kak dyuskumo TIME ¢ (v HIC 1L
IMPULS ssuka CSMP wnan npunsate, uto PUSH cocrasimer I
nocne xaxporo npupocra DVSI nepemenuoll cocrosmms DVS, ki
nokazawo 8 Ttaba. 13, nyrem mncnonwaosawns dymsumn IN
DVSI—s710 nponoamutessnocts dasw passntus, Ha puc., 30 noks
34HO pacciNTaHHOE Takum obpazom no mogean SUCROS pacnp
nenie obmedl MAcCH JAHCTHEB N0 25 BOIPACTHHM KAaccaM K onpee:
AeHHOMY MOMeHTY upetennn (DVS=1.25).

Ynpaxnenue 45
Henoavsyiire nporpammy BOXCAR (raGa. 13), wurobm npocae:

ANTL 38 AMHAMHKON Macch aucTees B Mofexn SUCROS, un nonurafts
134 ;

B MOTY

: 3
3 -_’-;i‘h-r“ﬂr.;'h-l CYXOro BEILIECTBA B CYTKH

AgiThH TAKHE e peayanTaTH, Kak #a puc. 30. B xauecTne
aTiAW LONYIUEHTD, Y4T0 JHCTEA OTMHPAOT co ckopocTsio 3 %
noche HBeTCHHA IETP!DI[I'I
enoAL3IYiTe NpeAnoAoKenHe, 4TO JHCTHA QYHKUHOHH-

—114). )
;ﬁn g reuenne 1.00 exnnnus DVS,

m——

¢ 5TiM NOAXOAOM K Pa3niTHIO PAcTeHHl, XOTA H KOHUENTYaALHO
granuafcs 0T HEro, cBA33HO MojeAHpoBauue nepexofa GHoMaccH H3

Tatguya [3
BorpAMME gyHHMH BOECAR e CSMT , ONMOHBAGEOF <0 BLOPAcTHBX
cracooE ancthes | 0LV - cEOpoOTh DOCTA AWCThED; WLV - obgas
yACoH MAED AMETHEE, TIVD - oSEaF MBOCA OTMEEEHX AHCTLED]

— EHOpOCTLH pRONHTUA; DVE - Qa3a !:a.:l-me'r'.m:l.

# BOXCAR THAIN METHOD (SIZE: 26 CARS)
« I8 INITIAL

PORAGE BOX (26)

A BOX{ 1=26 ) =25+,

IETF 1

¢ T IS USED AS A WIMEER COF A BOXCAR,
# AND 15 DECLARED INTEGER IN THIS WAX
e+ 10 Aoty

IROCEDURE WLV, WLV D=BOXCAR( FUSH , BOX1 )
okl )=50L%]

:
= WEIT

E LINES ARE ONLY EXRCUTED IF FUSH EJUALS 1.

IF (Toss.L0. 1.) GO 20 2

LINES ARE REFEATED POR DIPFERENT VALUES OF 1,

| R I il T

[ 25, AND COUNTING BACKWARDS 70 2
1]

-

x
3684 305¢3)
BOELT 2

A4

e LOVE1-IWET 0., 1.} N

« 5 V= INTORE] 0. , DVR=DWEL /DELS*FUSH) N
IVIGION AY DELT 20 SUDTHACT DVET IN ONE TIME STEF.

ALSD SURSECTION 2.3.6

Elt DPV5I=0.04, DWR=0.02%5

BAHOTO cocTonnmMA & Apyroe ¢ noMousio Merola xoaddHuHeHTOB Bpe-
Meti. Takan mogeas «passnTHA> npeanoaaraert, yro GHoMacca ofHOrO
Riacea s mofofl MoMmenT moMer nepefitn B caefnywouft gaace n pe-
AWALTATE cHALHOTO BHEIIHero Bo3aeficTBHA HAa <€PA3BHTHE» WJAH Bo3-
WIRHOBeHNE cyulecTReNHON HEOAHOPOAHOCTH BHYTPH KamxIOro Kiacca.
B nporpamse BACROS ckopocTs onpobkoeenns (SYR) kopreil, 1. e
TEPeXon wopHell w3 wnacca smomommx» (WYR) B kaace «crapuxs
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onpotikopesiiny  kopueli (WOR) ¢ spemennmm Koz dnnme
SUBC, pasunru 5 cyt, onnesiBaeres caeayioltny ol pasom &

: B, B 4ACTHOCTH Kpaxmana
- ORHOM COCTOAT H3 YOACBOLOH,
Pesepni 0 0TI dech TaKike NPHCYTCTBYET HEKOTOPOE KOAMNECTHO

- ' s Gsaa-
' : l Bl CAROKOIE M. He BCE DACTBOPHMBE Caxapa H Kpaxmana o
SYR = WYR/SUBC Feaka. .ﬁuu-:]:ilul-t pxoiNTh B pesepnnt. B caxapnofl csexae, Har:p:::lr?;
WIR==INTGRL (IWYR, GYR—SYR) SenpHO S axaposs HE WIBJICKAETCH W3 KOpHenJoia, Aame

[ pHHAR €

WOR == INTGRL (IWOR, SYR)

3aeck onyuwens HeKOTOPHE AeTadil; KPoMe Toro, He PaccMaTPHEg,
CHOPOCTL pocTa Moiodwx kopheit GYR. 3
B 2.1.8 npusoanancs u apyrue MpHMEPE PASBHTHR TaKOro pg
KiK SKCNOHEHUNALHAR 3aJePAKA NEPBOrO NOPHAKA, Tam 1
CMaTPHBANHCL HEKOTOPHE Pe3yabTaTh HCNOALIOBANNA ITOTO Mo
Ecan  neofxoanmo BeACANTS MHGKecTBO  cTaamit pasay -
4 He TOABKO COCTOAHNA «MOMOAME® H «CTaphies, MPorpasMsiposs me-d
MO MeTOAY KOs(hpHUHEHTOB BPEMEHI CTAHOBHTCH NMOXOMKIM Hi € € 18-
TOBAPHOrO noeagar. OAHako COXPAHAWTCS NPHHUANNAILHEE Das
9iA, 4TO CTAHOBHTCA NOHATHWEM NPH CPABHEHHH JAHHLIX, Npe
ACHHHX HA puc. 30, ¢ gannwmu puc. 15 (em. pasmea 2.1) aasm
HEHUHANLHOMN 3a4ePHKN OT BTOPOro A0 A-TO NOPAAKA. [Tporpam
PasBHTHE ¢ HCnoAb3OBaHNEM Kos(dHuMeRTOB Bpemenn, MOMHO
CTPOHTL SJIEraHTHYO MOIETL ABJEHHN Ancnepcun (cm. 2.1.8). Taks
nporpamwma Ouaa manucana fnccenom (Janssen, 1974) aan mogen
POBAHNA TpOleCcAa NpopacTaHis O3MMHX  OAHOJICTHHKOD, HBJel

0= o

ANCHEPCHI, OAHAKO, PEAKO BCTPEMAIOTCH B MOAEAAX pocTa pacTel Ly o et SO
No3TOMY OHH 31eck He ofcysaalTes, . T 2ty — e Ha |

0 g 2 18 264
4.3.4. Cropocre pocra Bpems

Pie, 31, Cyrouiuas AMEAMEES YPOBHR

10T noapasgen e npeacTaBaser nHTepeca npn MOJ€]HPOBAH PEFEPUOR B pacTeMEX  Orypua

CKOPOCTEN poCTa ¢ WaroM no npese, PABHEM HAH Goapwe | {Chalia, 1976).
HDEHDHBH}N mo ﬂ”PE.J.E-rIE‘"Hiﬂ, B ﬂﬁpﬁ]ﬂﬂ.aﬂmﬂfcﬂ 34 AeHE Frﬂ Hn.]:.:h" ll.l;.l..:_I,.II.III.I.,,“.:Imi.::,-::m_ :,15-,:::::;

PACXOAYIOTCH HE POCT W NMOAAepKaHie B Tevenue 24 u. CyTounaq
POCTL pocta obweir Gmomacew GTW B 3toMm caywae yaomae
TEALHO ONpejeNseTcs Kak

GTW = (GPHOT—MAINT) » CVF

£ EpoaMaaos, PacTeEEE ML AENIBATICL
B EiMepal HeEyOCTRSaro Kansata.

rae GPHOT u MAINT of6o3nauaor aHesHoil dotocunTes n gHXAHHE

NOAREPHANNA COOTHETCTBEHHO (oM. pasmen 2.2), Kos(duunent mp
obpasopanns CVF ofuuno Gansox x 0.7,

Ecan pamna annamuka poera s Teuenpe CYTOK, TO NOHATHO, HIC

: qetemid roviofanT. OARako B NPAKTHHECKHX UETAX noa «pe-
j":-r]ﬂi -Ih- ““!.I[HH'_:TE'H I:I;“:'THE‘F“!“HE EHHHFE H l{?ﬂx”.ﬂ.‘lr FanaceHHLIE

.:EBEE_E.E:]-“.{HHH.\ “l}ra“a_\; {E‘!‘[, E"L'lir}.

_.,
1,25 A
vl 5

o7

gk,

E (1¥4.1

e 30

3

L

§ 025

E‘ i 1_1

s 0 20 8

TEMREIamgeD
L i | i | 1 | 5
g -1 =20 =30 1 M
Bodwerd SOMENLLEN
i I i | Jar
: 10s 200 wez-p”

Paienfed

Pue. 32, 3apncHMoCTs CROPOCTRA POCTA MO-

AOAWX PRCTeANE MHIENANW OT YpohHA pe-

sepmos (1), TeMnepatypid 1_,'!]r M BOSIEGCD

erpecca (3] (Penning de Vries el al.
1979) 4

Beamunny pesepros RES (kr-ra-') moHO paccunTarh KaK
RES=INTGRL (0., GPHOT—MAINT—CGR)
rae COGR — ckopoets norpefJesns pe3epsos B POCTOBHIX Npoueccax

(310 VpanuewHe HIAeHTHYHO COOTRETCTBYHILEMY YpaBHeHNW B 234L
Yposenn peseproB — 370 Ta J0AH, KOTOPYW COCTABAAKT pe3epo

. - i - rua pactennd. Onucanue
BE-r“Iq”HH GT.“J ,.!I.ﬂ.’”'li“ﬂ Hi j[HHﬂI a S KOCReHHO HEE“EE'TH 1 i ‘-'ﬁ‘ul':'h ‘L}. :‘I.ﬁ'r'l sMacce CTP}HF}PHGTQ EEL“-ELT p

GPHOT n MAINT. Poct—sto ¢manosornueckii npouece, CKOPOCT
ROTOPOTD ONPEACNAETCH KAk BHYTPEHHHMM YCJAOBHAMA, Tak 0 (HAKI0
pamn cpeaw. Pocr, mo onpemesenmio, cocronr g thopmupopak
CTPYKTYPHOTO BelllecTsa W3 peseppop. CTPYKTYPHOE BEmlecTBO—
| OGOJI0MKN KAETOK, HEKOTOPHlE QepMeHTH 1 memOpatn, OpHamae
| COpMIPOBAHHOE CTPYKTYPHOE BEWIECTRO YHe HHKoraa He cTA
| BHOBL cyficTpaToMm pocTa WAM AHXaHWA nopgnepxanng. Obuan cy
GHOMECCA pacTeHHit COCTOMT M3 CTPYKTYPHOrO Beulectaa §n pe3epnoBs

136

{pirc, 319

L—

CYTOUHOTO X0Aa YpoBHA PE3ePBOB B Pe3yanTaTte NPOUECCOB ¢HC1‘I?L=|]|;
Te3a u ocolenno pocra momuHo uaitn B paGore llaaasa ( il
1976), rae npegcransenst pesyALTATM ONEITOB © PacTeHHAMH Orypua

Has nac NepROCTENeHHMI HHTEpeC NpeacTaBifeT PocT BCero pa-
ETEHNH, 4 we oTaeabHuX ero opranos. CKOPOCTh POCTA pacTeHits otE
PeaenstmT BEHYTPEHHIE VCAORIM, BARHEHIOHNMHE M3 KOTOPLIX ABJARKTCH
BRI N peiepeon | :-.r1a|;{-|[3.1.;1,'|11r-|;l:-{ cnocofGHOCTL K POCTY, H BHEen-
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—

o

Hue (laKTOpH, Tae Bamueilluie —TeMnepaTypa u BAarooGecnel
HOCTL, I

Ha pne. 32 nokasauo, Kak CKOPOCTb POCTA NUICHHUM Chgd
C YPOBHEM pe3eppos, TeMnepatyvpofl H BOAHBIM NOTEHOUANOM, o

HCTPO pacryuieil HioMaccH KYKVPV3h B pjle ONHTOR COCTA-
-.h.ll Ell‘f. %’_’f E Il-rl T'r-i‘tw-l' s
g _l1~-5rJ-FL:L|113c nabA0aeHHOE 3HAUCSHNE F:G_rl.‘:S ﬂ,,l}n ﬁs:-ijh}? ;u—r:;;
I.!;:::i-.; : acTeHHil COCTaBMAO okosto 05 r-r-lecyr (Bjorkman
1 e

AAHHLIE NOAYIENN B AaGopaTopHEX YCAOBHAY, NOJOGHLE B 1esoy ﬂfml[t_ﬁ.-':l. Mponssenenne RGRS.BM “"ﬁ“fﬁﬂﬁ?;.”af";giﬂ:‘fnﬁ
IVALTATE NOAYNEHH TaKKe A4 paiirpaca u Kykypyaw (Penning B poCTh POCTA pacTeHHs MpH CTaHAAPTHO fix 1!]”;? Pﬂ'mnﬂ, e
Vries el al., 1979). Sta canss mexay ckopocThio poera W ..ﬂm:uﬂ MAKCHMAJLHOR CKOPOCTH POcTa ”Eﬂ mﬂﬂﬂam}: coxpanenie
Pe3epEoB GAN3KA K aHaJOrHYHON 3a0NCHMOCTH, nocTpoeHnofl Mas g KOrla BHYTPeHHHe YCJI0BHA OLECTE 3

14 1 IS, r
IIS]IE:IErIcE;“f‘'llcr:||=~|1.':n.1-s| § Teweiile HEKOTOPOro spemenit. 370 TOT CY plots
aTD Selwk E

. woUmHOCTH AKINENTOpa JAHMHTHPYET CKOPOCTD d’“F“HP““:::LH_
Emi:'rfmu:rn} cyxoro pemectsa. 1o ofkuHoe ABjeHne Aad OTA
CIPpy

b OPraios B NEPHOL HX 32KJIALKH, BO BPEMA Hanml!f‘-‘:ﬂ"i‘lmii“ﬂgg:
MeHee Takne HabmioleHHA nposenens (Patterson, 1980). Of ::-;.._ :LL-H‘I"T" oprawna, a Tapme MpH oTpacTannn noderaos nocae ¥ .
B KOHUE KOHUOR, (lOpPMa KPHBRIX 33BHCHMOCTH He HMeeT Goa '

gee noapofHo STOT BONPOC paccMaTpHBAETCA B padienc 3.4 na npm-
' [ Bl

JHAYEHHA, NOCKOJALKY OHH HBARIOTCR YACTLM KOHTVPA OTPHIIAT s ho }h:ilpuﬂﬂfﬂ[ﬂ EEPHDEII'-!IL MICHILL

el i A HEPEQ%[]JLD{‘ 0 TOM, Ba)HO A TOYHOE KOAHYECTBEHHOE onpefeienye

B gruocntenbhofl CKOPOCTH pocTa RGRS (uan cnuic;feﬂﬂn;ﬁ EPGFE{I;T}E;:
B SapucuT o7 obpathoft ceAsi: ecan oGpasyercd Bp el ey
L qounuifl pesepsHuii gona (g3 HaMeHeHNA CKOPOCTH cateicl emn&ape:
omiGra 8 RGRS npHBejeT TOALKO K 3anasghruamugmﬂ mg g
Y yeninoft PeakUMH POCTa HA ACCHMIARALNK. LIHAKO B HHE:-M[JIHB&-
} ClM AR LI ll::I_]:l],"lll:-aETI:."!']—HﬂlllﬂllMEF1 Korapa PE‘E‘E]FH Ig.?"ir} asye
Tei 10 CANIMEOM BEHCOKOrO YPOBHA (Moldau, Karolin, B “;
gro npn 310M Heolxoanmo Goaee TOMHO OLCHHBATL pacc:xari?! En};-: o
peanmiey, Ho, no nameMmy MHEHIH, TaKas CHTYAUHA KpaHHe P KED
BeTpedaeTCA B TeNEeHHe BEreTATHRHOTO neproaa pasBHTHR pacTe
NTNMAILHBX AAA POCTa YCAOBHAX.
i n_:-riclp_m:u], BA(,‘J‘.lEEDSF HMHTHPYET TOJIBKO BereTaTHBHH nepHom pocta
pacrennii. B sofean nenoabiyercs panfionee nNpocToll NOAXOL K pac:
eTy CKOPOCTH POCTa: Npeanoaaraercsd, UTO NOCTOAHHO HMEETCH A0
TaTOMIOE KoauuecTso cnocobuoll K poery OHOMAacCH, KOTOpaA moda-
HOCTHIO PRACXOAVET BCE Pesepsbl 3a Nepuoi OKOAO CYJOH. qun-mrren:;
HAR CKOPOCTL NOTPEGJCHNA PE3EPBOB 3aNaeTCA BEAHUMHOR NMOPAL
1 wr-kr'-evr), [NogoOuoe Jonvuedne wmomer OwWTh cnpaBeannBo
AL 447 oTHocHTeAbHO GAArONPHATHEIX yCAOBHA pocTa it MPH HadH-
HHN 10CTATOYHOIO KOJAHYECTEA TOMEK pOCTA.

# Cobepom (Moldau, Saber, 1981) n npueegennofl Ha pue. 18 f
pazaen 2.3). B nonesnx yeaopmsix, 0gHaKD, TakHe IABHCHMOCTH,
BHAHMOMY, GoJee CriaMeHsl B pesyasTaTe NPOUCCCOB AAANTALHN,
CYTCTRVIOIIMX B KPaTKOBpeMewHoM nalopaTopHOM onuTe, Te

Ynpaxrenue 46

Kakyl uacTs KOHTYPa oTpHUATEABLHOR ofpaTnofi CBH3H OHH g
CTaABARAT? '

I
PeayasTatel pacuera no ypamHewmio pocra 3a noJHue CYTEH
ECTh PEIyALTAT MoOJAeTHpOBAHHA 3a 3TH cyTRH. Paccmarphsae
CBA3H, KpoMe TOTro, MOTYT PadiAHuYaTeCa A8 K4AO0re BHAA HAH COl
MOTOMY HX ONWTHOE ONpefeneHHe J0CTATOYHO TPYACCMKO H 5
CMBICTA 3aTPATHRATL DOJILIINE VCUJANA AN AETAAHIANNN STHX S8
cnMocTei.
CosMECTHO? BJANAHNHE BHYTPEHHIX YCAOBHA H BHEIMHMX q:aln-g'
O0LYHO ONNCKWRACTCH KAK NPOHIBENCHNE CcOMHONMUTENEH, npenc
AAIHY OTHOCHTeNLHOE BAHSHHe TeMmnepatypu ET, maaroofecneyen
noctH EW u yporns pesepsor ER (Loomis et al., 1979)-

GTW = BM*RGRS*"ET*EW*ER

¥Ynpaxuenue 47

B kanectee aabTepHaTNBH STOMY NMOAXOLY MOMKHO BHpaTs Halk Inect He OBCYAIAIOTCH MPOLECCH TPAHCHOPTa Pe3epsoB OT J0-
MEHBIIHH H3 OTAeALHEN BANAWEHX dakropos. Kakoe duszuomnons HODR K 'mnunm]:r'v CKOPOCTh KOTOPHX OOLIMHO XOPOUO COrNAacyeTcH
CKOe 3nayenns usMewT oba noaxona? PaspaGorafite nocrasol Eﬁ-';[-:i}p{;l.“lm pm};‘ (x0TA, BOIMOKHO, UTO HEKOTOPLE PeaKlHn pocTa
ONWTa, KOTOPWN no3poana GW pemnts, kakoll nogxon GoAEE BA BHem e hak 1-upul—-3rm. N0 CYUIECTRY, peakuun TpaHcnopTHOA
2leKBaTeH. CHCTEME, @ We pacTYmEX KJIeTok). OTMeTHM, uTo paccMaTpnBad
31ECH POCTOBME NPOLECCH, MH SBHO HE KAacaeMci TOPMOHOB WAHW po-
CTOBMY BRIICCTB, JTH BEUECTRa MOTYT CAYRHTE NepeHOCHHKAMMN HH-
Popmaunn of ypopmsx pesepnoB HAN MOTEHIMAALHHIX BOSMOAHOCTAX
LA pocTa, oAHAKO HeT HYAAW RBHO NPeACTaBAATL 3TH BeLleCTBA
B Takom kavectse, [To-oHAHMOMY, TOPMOHE CBA3AHE HE C POCTOM Kak
TAROBEM, a ¢ npoueccaMit passuTHA I pacnpeieJenns acCHMIARTOB,
OuTL MomeT, oKkasuBan HenocpeACTAEHHOe BO3AEACTBIE Ha PA3rpyary
Daosmu (X, Beew, anunoe coobuieHne).

KolicTanta nepei nepemuomennbi NepeMeribMn B BhimenpHBes
NeHHOM VPaBHEHHN — 3T0 OTHOCHTEALHAA CKOPOCTL POCTa B CTAHAAPT:
HEX YCA0BHAX AAf uenoro pactenns (RGRS); texymas Guomaccd
npeacrapnena unedom BM. Koncraura, coorteercreviomas gaHHEM
npeacTaBAeHHuM Ha pue. 32, cocrapaser 0.3 r.r-l.cyr!. Ee anaues
HHE 3ABHCHT OT BO3PACTA TKaHN: AAA MOJOIANX TKaHed odo ropas ’-..
BblluE, wem AaA crapuX. Tak, daxktnueckas woneranra RGRS pns MO®
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F.d 4. Ipdexrusnocrs pocroasy nPoYECcoa

B pacrennn mMomuo BMAeANTL weeTh xHMHYECKix KOMNOHaR
CIPYRTYPHBIC Yriesoau, Oedkn, JAHNNAM (BKAWOYAS Macia
JHCHIH, OpragfYyeckHe KHOJO0TH | ?n1l|HE'|J'ﬂ.'.|I:1[HI'." BeUIeCTHS,
HYJAB JAPYCrax THROR Peako IIZF!II['_\.'TE'IH}'H.!IT B IHAYHMEKX HOJgHgE
lpenpamenne peaepeoe B Kamawid uz sThx KOMIOHEHTOR npa
PAIHEIMI GHOXHMHNECKHMN NYTAMN M, KaK PE3VALTAT, ¢ pasHofl s
QEKTHEHOCTLIO (B nepecueTe mwa maccy). Sty ek THBHOCTE xan
TEpHIVeT <Kos(dmunent npeobpasosanins, Huwe b ypasuenmm
PATHOM NOPAJKE NPEACTABAEHH HX BEAHYUHM AA8 NATH coe
OWNX OPraHHyecKoro BeIECTBa; OHN NOKAIWBAOT, CKOMLKD
ETCH IAMWKO3H IJH CHHTe3a OAHOED I'PHHHH AaHHOMD KoMmo
ITH Ro(pHUHEHTH ONpefeNensl TEOPETHUECKN B pesyanTare §
HIMEHCHIA XHMNYSCKOTO cOCTaBa H 3HEPreTHYECKHX 3aTpaTt npH.
CHHTe3e. Pacxoin Ha TPAaHCNOPT MOMEKYA OTHOCHTEALHD HEBedN
BETIONEHE B YpasHenNe npeofpasopannd. 3uauenne KOz
npechpasonaHis A48 pocTa GHOMACCH, H3IBEMEHHOE B COOTBE
€ CC CTPOGHHEM, MOMHO JETKO PAccunTaTs N0 A0AE YrAeB010R
KOB, #HUpon, ANTHHHA, OPraHuYecknx KNCAOT N MUHepPAJLHLIX Be :
(FC, FP, FF, FL, FO, FM coorsercraenna) n TERYILEM NPHPOCTE ¢
X0ro pellecTsa: "3

CVF = 1./(FC*1.242 4 FP*1.704 + FF*3.106 4 FL*2.174. ..
+ FO*0.929 -+ FM#0.050) 3

CPF = FC*0.170 4 FP*0.462 -+ FF*1.720 4 FL*0.659 . . .
+ FO*0.011 4 FM*0.073

rae CVF — otHomwenne cihopMuposantof CTPYKTYpHOR  GuoM
K 3arpauennoll rmokose, kr-kr-'; CPF — kosdihimunent ofipasoBanm
ABYORNCH yraepola (oTHowenne swgenennoro COs k macce cOpME
poBanioro Kosmnonenta), wr-wr-'. CPF wmomer nenoduzonaTees mas
pacueTa AnXanns pocra, k'

Ectb Beckne npuunnm AOOYCKATE, MTO 3TH YPABHCHHA N KOHCTE 1Th
MPHMEHHME KO BCeM BHAAM B AHANAIOHE HESKCTPEMAJLHBIX TEMIIE
patyp (Penning de Vries et al., 1974).

B SUCROS npunste, uto amctes, creban KOPHH 01HOASTHH
BHIOB CENLCKOXOIANCTREHHEX KYALTYD NPH ONTHMANbHEEX Vea0m
pocTa iHsmelor Godee nAN MeHee THNHYHMI OHOXHMHuecKkuil (1]
410 NO3BOJACT HCNOAL3IOBATL eAnnoe 3naweniie CVF aas KammIoro
STHX OPranos HesaBMCHMO OT BHAa pactennfl (onepatop 238, Taba.
B pasfene 3.1). [aa sanacawmmux opranos pasanmsubix KYALTYP
BCAeACTEHe OOABLWMX Pasanuuil wx coctasa, o0oOINT EGET Tl
EHTH shpekTHBHOCTH Beaw3n. [Toayuenw anavenns COOTHETCTRY OIS
KOS(pHLHEHTOR ANA 23 BAMHHY BUAOB CEABCKOXOIATICTHONHLIE Ky.be
1yp (Penning de Vries et al., 1982), {

smoaean BACROS mncnodbayercs Heckodbko nHas nponesypE
pacuera sSPEKTHBHOCTH POCTa: PACCHNTHEICTCA NHAMNKA
OTACALILIX OHOXUMNYECKHX KOMNOHEHNTOB Il COOTBETCTBYOIEE STOH ¥
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B rpeoac
accuITHB
oK

e knaxsmana, 3uauenne CVF aas GHOMACCH B LUEJOM HE
sin ::FHI'I JBelCHIBE BHIE IHAYCHNA KOSh(PHITHEHTOR
mhnll!ihl-f]: HACHTHUHBI HX 3HAMEHHAM B MOZCAN BACEDE‘:
st el al, 1978), NoCKOALKY B 3TOT TEKCT BEEAEHW HEKOTOpHE
b LH.' ome toro, 83 BACROS pesepnn shipasens 8 BIAE
F"Pmum-l!:-”--|i:}f':u ppeclpasonaTh FAKO3Y B EANHNLL MaccH Kpax-
:ﬂa:.;,‘hl?;:'ilI:f:l.‘lhi'l'_i'rl.'l'f.‘ koadiprunent 0,900,
~ vnpasenenue 48 :
Ty :mv cVXOe BELECTBO COCTOMT H3 yraesomos, Geaka, #i-
c”‘”ﬁ'.f'.f:. OpraHUNEcKHy KHCAOT I MHHEPAALHEX 3ACMeHTOR. Cg:
J:E:;li.;;lll“'-“ 5T (% KOMIOHETOB B | T cyxoro Beuecrsa OGuomacch ¢

BT [ = FIHEHS
e i — 520, 250, 50, 50, 50, 80 wr;
_ ‘a3 crebaei — 620, 100, 20, 200, 20, 40 wr;
__ aas kopseft — 560, 100, 20, 200, 20, 100 ME. 5
__ aan sepHa mennus — 760, 120, 20, 60, 12 5 "C;F‘ ;
Bapicalite  COOTBETCTBYIOUINE 3HAUEHNA CVF =n

L " .I'
4o cyMMa BCeX KoMmnonenTon seeraa pasua 1000 mr.r.

I.,L" “|:| :H_‘I..Tl“}

[IORAHATE,

Fuauenne CVF, pasuoe 0,7, vacto i:ri::u ::ﬁﬁ:mﬁﬂﬁﬁ:gjTHEI::E
i : » MHKH B - .
"E;,!I.{-j'ﬁ,:ﬂl_x:ﬁnE:Tf:”u{:-l.l:Hn:mg;i H:;:::zuuﬁ cTENneHn, CcAeayer HE Tﬂ'::ll-lm
TRecye . 1 r paednTh XHMHueckiil co-
g mmm!ﬁf“'-uszlif;?ﬂ"[reaﬁ}mﬁu::gt:]’}:l‘.:l!:'rnu MOMHO 3258BaThH HE-
CTan npupocta m.'!: L'CIH}S AN DACCANTHIBATE B MOAEAN 110
it o Samm;l-r:u;lﬁ KaK 370 agpaercs B BACROS.
£ MvieBR X HahJ : : .
nﬂr:u:';ljutl-llmu|[u fL10 NONETOK NPOrHo3HpPOBATL G]l:}:-;m.u!rlemlllﬁlL?jti:lT“ﬂE
GHOMACCH KOWKPCTHHX BUAOB pacTeHdfi B Tex HAN HHEX Y - ﬁ::'r-
Hexanno wotear BACROS Guaa naentidniunponala MIH;:;]?J.HM
BHX KvaLTVp. [IpH STOM notpefoBancs ywer saTpat wa (QuK ;
e e . ¥ E AMECTO YHeTa EHTPEIT a BoOCCTaAHDE
#3072 B KOPHECBWX KAyDeHLKAX, ¥ Mo nasEsin
JeHUE BUTPaTon, KOTOpoe uﬁullijﬂ npoTeKaer B JANCTLRX. 1“‘ Savperid
Munuuna ¢ coastopamn (Minchin et al., 1981), ranmensmne ki
Ha  QKcaumo a3oTa, BHPAXCHHBE B BHAE OTHOWEHHA YIJAEp s
K azory (C/N), papu 2 r-r-', ofiHako AAA pacTeHui ;nr}nu:mﬂu:cﬂ%m.
ADBIAY COOTRETCTBYIOWIMNE 3HaueHns cocrapanwr 6—1 "‘I’t‘ e
BIAHO, uTo 3aTpaTel Ha (HKCAUMIO A30Ta BAPLUPYIOT OT ?Taﬂﬁ'“
K KEVALTYPE 11, BOAMOMKHO, B 3ABHCHMOCTH OT VCAOBHH npoHapac u:
Kopmonue Gobw (Vicia faba) ssamores oueib sdupekTHBHLM 133{-':3_
PUKCATOPOM, NOYTOMY B AAHHOA MOACAN BRGPAHO MHHAMA/AbLHOE 3|1||E
Hetiite 3aTpaT ma durcammo asora (em. 3.3.8). Ewe oaiio “3:"'5“‘; :
BHIBAN0 Tem, uTo B G0GOBLIY PACTEHHAX AMHHOKHCIOTH CHITH|§£
IOTCH B KOPHAX, Toraa Kak y HeSoGOBMX KYJABTYP B “"T“”E';”h' -
YCAOBUAX OHN CHHTEINPYIOTCA TAABHLIM O6PAZ0OM B JHCTEAX. _'tE” A
MEKTH HECHOWILED r.'l:_*.n'nr:ﬁmt HEKOTOPLIE YpapHeHld B MoaefH. .ELHHH
Dﬁp:lﬂﬂ_‘ﬂ_ ]iI\ERﬂE NOMKBT H"I.l‘HT”.PﬂH-H.'-]:I pocT Kdk ﬁﬂﬁ":lﬂl.i:‘i. raK n
!!Ei-..fll'H‘.lﬂl.;H-,i KYALTYP. Hl‘-tﬁﬂp KYABTY P OCYLULIECTBAACTCH FananHeM
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napamerpy LEG ananennn 1. wan — 1. cootsercrnenno, yro T
BCE HEOOXOAMMLIE KOHCTANTH B YPaBHEHHAX B COOTBETCTBHN e g

uneft INSW,

CropocTh pocTa oTAeALHEX Opranos pacTeHnil CHALHO Baphy
BO BpemeHn. COOTHETCTHEHHO W3MEHAETCH M OHOXHMHYCCKHR coo
B CTAPEMLIHX OPradax ofL4HO O0pasveTca MEHblLIC GeaKa H Gogg
YIIEROAOB, 4TO NPHBOANT K N3MEHeHHO AWXanma pocra. He
HOCThL TIPOLECCOB MOAACPKAHHS TAKAE He OCTACTCH NOCTORHHOR &
HiAe). Bee sto wenpepuipio namenser CROPOCTH ALIXaHNA OTAGHKE
OPramos M pacTeHms 8 uejom. Bee sti npouecch A0cTATONHO THG
HCCACAOBATD IKCHCPHMEHTANLHD M He MeHee CAOHHO MOdeTHp
[Mosromy uesecoobpasno BxMounTh Gatane YIAepoda B nodHym
EJb I NOCTOAHHO NPOBEPATHL €ro 3aMKHYTOCTh. KoanuecTag Yraep:
B PacTeHnsax MOXHO HAlTH ABYMS NyTAMU: no CYMMAapHOR HCTH
accumuaaunn CO;, v kuaorpaMsmax wa 1 ra, seero pacTeHita ag
yriepoia sto
HHE yYMHOMaeTca Ha 12/44): n kax CYMMY 1OJe#H yriaepoia B Ks
H3 cPOPMHPOBABIINXCA GHOXHMHIECKHY KOMOOHEHTOR
HEHHEM KOJAN4eCTBA Pe3epBOB B pacTeiun. B CTPYKTYPHBEIX YrJepo,
4 cpennes cofepintes 04504 r-r' yraepona, B peseppax ()
B Oearax 0,5556, B wipax n macaax 0,7733. n TN HIHE
FAHRMECKHX KicaoTax 0,3746 n B MHHEPANBHWY 3MeMeHT
yraepoga. O0a cnocoGa BuuHcAHIA COAEPHANHNA YrIepoaa J0JHE
AdTh HAEHTHUHLe peavanTaTthl. JlonyekaoTen omubkn OKPYT/IeHHS AE
| %, no nerounnk Goawwmx PacxomaeHUR — ownG Ky
HIH B aHHWX 0 GHOXHMHYeCKOM cocTaBe. B stowm cay
moaean BACROS npepusaiorcs onepatopom FINISH,

BEFETAILHOHABI MepHOA (A48 NOAVUEHHs Macchl

BAMECTE ¢

G899, & of _
ax 0,0 re pil npocTe

n np{}rpa'
UA@ pacuye .

x . y kaK OKPYAAWILAA cpead BJANAET HA HHLEHEZEEEEE;
BecEM  ACHO, TemnepaTypa, Kak pamueiwul F:IE-_KT p'm“‘: Sg
B n|'.H‘.-11EL|.?t,:_.E‘IJ noffepiKAHHA B ABA pasa Ha Kuamakie S pents
exopieT I!.PUIIL aTypH, UTO YUHTHBAETCA © NOMOLILIO _Tfi-ﬂ'jqj Sl
B el TEMNEPATYPH, o Kak Gojee HH3KHe, TAK M Gojaee BHECOK

i
‘.
2
.,

. b, OOHAK "] e
00, Ilamc:li 3 4.7). HeGoaswof eoammii cTpece, BEpPOATHO, |
- BRI Qo (em. 34.7). Aanua
3 BI'E'”]-. > .”.1]EHL"H|_-LH[:IL'IEI npﬂllﬂffﬂ‘ﬂ [Iﬂnﬂep .

aKTHYE-
o wosHO cocTaBith nporpammy sausuis TEFE @
Terko !

t TL Y I, i] 3
& TTE HN ! ’11 J.i- I._rl 1 Hﬂ iIH:'I.H][.I[E iz
1 -a 1

a
WFTEFI: = Q10** ((ATEMP — RTEMF‘};"IU,]

PARAMETERQI0=1., RTEMP = 25.

HI-
wio B STOM BLIPAMEHHH He OnpejeneHo, 4To ero npHMe
a nnteppasom 10—20"C. ‘
e I-{{J'p{E::lll ALIXANHA NOLASPRaHNH Ee.ﬂhfﬁﬂxﬂzﬂﬂgg_
np# crangaprHofl Temnepartype liﬂmllga::ﬁgﬂa;'nru
' 0 O3aHavaer, uro Moaeaupo
. 1PN pasubiX MmeToja (37O e e
BaTl ,_FJ.-, 'IJ.LIL'I.'." eme mpoXoJdnT npeapapuTeidbLHLER aTan CM nomellv
B pocred o [OAX0Ae CYTOuHLIE 3aTparhl Ha JAbxaHue
et i peaepEos :rnmuﬂau};lgn
N apene Z.2.
Tarrflllll"-:.'l'-.'l.'il. yTO NCNOAL3YETCH, I13l1P115!?]?. B MH,'IEJI;:HE Trlr:.rp i
ponvienne npuéaimenio BENOHACTCN AN T p -
i s 4 . OBdAANCE H ’{'I}FGH.IZHI ]'.I'i.-lli.‘Tj-'T. COCTAERAHOMHY
JM DHCTCHUA A04NTIPOBE. J b, i ’ . s
E-'EIEI"E 'E{'.I _-Ia.'|~f| CEAbCKOXO3HACTREHHBIX KYARTYP }qup;ﬂ;-[:ll{m::..: l,;a;::wmm
0—35°C ana Tponmuecknx kyawtyp (McCree, 1974). )

OITMETIIM,

MOCTh QI pail
MNas pacueTa <

gentoll KyJAbTypH

mraioTen anavenines oxodo 0,015 r

¥npascnenue 49

JlOKa3uBaeT an 3aMKHYTOCTY yriepoanoro Ganakca KOPPeKTH
PACHETOR WIAN CAYKHT AOKAIATEALCTBOM CHPABELANDOCTH
0 pocte 1 ofmene CO;? Honoannte SUCROS onepaTopaMi Aa4
4eTa OajlaHca yraepoma M MMATHPYRTe nospaemne ABYX THNOB ONIN

OOK, uTO0H NPOHINOCTPHPORATL CROM oTRET,

JOTYLILE

(akofi-To Mepe
CAQHHHTCA, eCall yuecTb, UTh AAHHbIE "PEHEEFH i oaep-
Emu:urm ¢ cofepmannem Oenka, il 32 OCHOBY PJE;ﬁ:;]u“ﬁ:.:;tugﬂgﬂﬂ.
#itille Geaka B TKawaX pactemil. Tar}::m tnml]}rultﬂ-?ﬂ} fipeiecTaeH-
nanpnvep, 8 motean ELCROS (de Wit el Hﬂ.. ;1::]|iU.TIEIIITf-FIh||aH
Hnue BACROS, Oanako B sToM cayudae IPZH]:I!TF%TH HiBOPMALITIO
HHpopMauna o cofepwannn OeJrRa B pacT LuTcr St sl s
MOMHO BBECTH KOCHEHHWIM NYTEM, KOHCTATHPYH, 3

3.3.3. Hpoyecest dmxanus noddepwanus

IMponecew nopaepscanns u PACTENNAX COCTORT
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B pecHHTese gerpas
AHpoBanNY Genkos (ol0nosaennn Geaka) NoAREPHAHNH HOHHBE
FPANHEHTOD HA RKACTOMHELIX MemGpanax. [dan oGoux
XOAHM TOCTOAHHLIA NPHTOK 3MEPriH, KOTOPa® obecneynsaeTcs DGR
Heceonm NHXaing II!.I'.'lﬂ,L'i'II.irI'-:i”IHH B pe3yiabTaTe MHTOXOH
paiia rmoxkoss. B xone storo nponecca HepriA supalaTaisaeTCR
¢ spdexrunnocteio, Ganskol Kk GHOXHMIYeCKH BO3MOM HOMY MAKCHS
MYMY, OARAKO 00 cHX nop He Yiaaols Aath }'.IHH.’TETHDPI!TEJILIII}E 0+
JAHYBCTBEHHOD anpeledcHng HHETEHCHBEHOCTH FTOMD npouecca,
ﬂj.'JIIJEIT-E' KAYeCTRg hIEI,Il"."JH]}l.'I'HEHF!ﬂ' ALIXaHNE norae
KAauecTsyY MOACAHPOBAHHA POCTOBOTO  JLIXAHIE.

npoueccos Heols

ApHAJLHOrG Cros

pHanna yerynaer
Kpome Toro, HE&

- - o () — T CcaAMyI0 BHICOKYH) CHO-
¢ Hanboawwns cogepmannem Geaka — HMEW 3 115 oicrndn

=]
OCTh AkixannA noatepmanns: okoao 0,03 rerl-eyT -
2 NONeBNX ]-'L‘-‘Jl'lmlﬂ-‘i:pﬂ-f"“ creGned qﬁ?;TIHE{;TE;BEHMGH;ESTbEI;ﬂJ.lFHnEHT;P:gn
CTARAACT Ak s OT CKOPOCTR A4 J sEH, ; A :
et -Is=|m-.-e. B 3::11_atamm1tl:: U e A "“ﬁ:;ﬁ';;ﬁﬁ.
AtecTpo Geaka, oanako Ooablian ero YacTh H?mmamegl,;';epmmmn
£ HOlt dopmoil, nosToMy noTpelHOCTH 3THX OPraHos H. L S
meseankn (Penning de Vries et al, 1982). B ocuosy 3411:m i
a7 SUCROS (em. pasgea 3.1) monoweHo Jlmm[wﬂﬂm:‘-la:zum:.-: KOTO-
Pactennfi paznnuaoTcA N0 CKOPOCTH AHXAHHA WME%HDB npx sra-
Pan 1eM He menee cneundyuna ANA JaHHOro THRA Op

A0HHOf Temnepatype:
MAINTS = WLV*0.03 4+ WST#0.015 + WRT*0.01 4 WS0*0.01

B pe-

=
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R

B BACROS wucnoavaonan TPETHIl MOAXON K KOANMECTEeMNs
ONPEACACHHID NPOIECCOB NOAAEPRAUNA: OHN PACCUNTHBAKTCH ng
ACpHaHIo Geaka o MuHepaJLHWX semects. Kposme Toro, YUHT
CICH CTENCHL AKTHBHOCTH MeTalONH3ME PACTENHA B UENOM. Dig
TOA OCHOBAH HA TOM, 4TO CKOPOCTH AWXAHHA NOANCPKAHAR
dKTHBHBWX TKaHell BHIIE, YeM v MeHee aKTHBHLLX (Penning de
1975). 310, sepoatHo, obLacuzercs TEM, HTO BHICOKAH AKTHEN
COKpalaer nepnod ofpaiwueins depsmenton, YHACTBYIOUNX B np
Cax noancpianna. JIncton, Kotopue npossasior OOALILY 0 GHo
HECKYI0O AKTHRHOCTL MO CPABHEHHIO CO cTeGAAMH W KOPHAMH, e
CaMbe BEHCOKIE CKOPOCTH ALIXaHHA NOMLIEpHKANNT 13 eAHHILY Maee
TRaun, Cropocts sufenenun CO., coasannas o ABXAHHEM DOMAEpH
Hug, 8 Y/, paa Gonwue CKOPOCTH NOTPeOIAEHHs FA0KO3G. 4

Ynpaxuenue 50 .
Beeanre B SUCROS INTGRL or TAIOKOSE, KOTOPas pacxoavere

Hi nopaepmanne, W IIPOBEPLTE UYBCTEHTEALHOCTE MOASAH K Qu 1 <
SpuuKenTAM AWXAHIA NOATEPIKANIA 118 pasitnx oprauo ¢

3.3.6. Pacnpedeaenue accumuasaros

Has onmcanus pacnpeneacuns TERYUIHX accHMUAATOD (cpacnpe
ACACHHA CYXOro BEWleCTBA®») Mo OPramaM pACTeHHA OOMUHO HeRG
3YI0T Onpeneieniuiil «K1104s, COCTORNNE KOTOPOrD H3MEHReTCH B
¢ azolt passuTua kyawTypu. Ha puc. 33 nsolipamens Ty
WAIOUH K pacnpefieieniiio CYXoro BEUecTBa N0 OCHODNLM opra
NINERNUB, kapTohpess u con (saw XeemcT, JuyHoe coolLeHHe ),
HAIOYR coeungHInE A48 Ka#aofl ceancKoxossficToenHOi CA T
a ux xon no DVS wmoxer 6GmTh Pa3nLiM nawe A48 copTtoR of
Biaa. Ha yposue norenumannnoi APOAYETHBHOCTH VCAOBHA OKp
IouleH cpein ofMYHO OKasupamT craloe BANSHHE fa XapPAKTED [
APCACNCHNA accumuanTos (Godee HH3KHE YPOBHN NPOAYKTHBHOCT!
paccmaTpusawTen 8 pasgeaax 4.1 w 5.3). )

BuyTpenunas peryasuus pacnpenenenns ACCHMHAATOR B pacTes
BEE €llUe HeNOCTATOUHO XOPOWO H3ydewa. Srto O3HAYAET, 4TO Heof
AHMO colnpaTh H HCHONLIOBATL IKCMCPUMEHTAALHEE QaHHKe O P
IIPEASJCHHH CYXOr0 BRIMECTBA, H 4TO NPHMEHHMOCTH MOIEIed 0 cHX
flOp OPAHHYEHA TeMH YCAOBHHMN, N5 KOTODHX STH faHnme GHUM
NOAYYEHL, i

B nonoamenme x cra THHECKOMY ONUCAHNIO pacnpegescHis CF
NOPO BEWECTBA paspalioTanil n paspabaTHpaIOTCs elye HECKOALKO JH
TAMHHECKHX noaxodos. Cpean nocaeminx — monean gopmiposaiili
SEPHA NIUENHUE Kak QYHKUNA pesepsos yraepoaa u azora, Texymef
accimuaaunn CO; n noraowenns asors (B TOM BHIE, Kak sTo omH=
ChlBaeTCH B 3.4.0 n 3.4.7), a Takme MOLSAHPOBAHKE ANHAMIKH NPO=:
LECC KYWIeHNS W 3aKknaiky 3epen (cm. 3.4.10). Ente oaun noaxol
paspaGoraan Xopue u coastopw (Horie et al. 1979), kotopuie Ha
OCHOBAHHKE PasMepon N KOAHYECTBa JHCTLER paszBlBaolerocn pacres’
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LonWTAANCh OXapaKTepR3osath  MopPQOAOTMG  pacTeHia ¢ no-

JHHIMAALHOIO HHCAd NapaMeTpos,

Ly MEXAHH3M pAachHpeiesenis  AcCCHMHIATOR, KOTOpPHINA
pypaer  ocofOro  BHHMAHNA,— 5TO  B3aanMoAefcToHE MERAY

L gopieft 1 poctom mnoferos. Coraacko Koumuenunn ¢yHeuno-

e Gananca (Brouwer, de Wit, 1968), nobern uymaawrcs

CyuiecTayer

HOr0
Hﬂﬂ:rpe,w.wmm: KOJINECTHE KOPHEN, KOTOpHE ofecnednsalor "Eﬁﬁuuf
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Puc. 33, Pacnpeaeaenue MpHREOCTA CYXOro DEMIECTEA Me#AY MOOCraME N KOPIUAMHE

(e rpauiki) W MEMAY OTACABNLMN opragasmil noberon (bepxnmwe _TP-'lq-‘rHF:ill

B ONTOTERCIE TPEX BHAOD CEALCKOXOIRIICTREHNME KYALTYR NUECHALL (a), Knprodrenn
(G} i cow [r!':l (o NeesMer, Aiupoe Coobiienme).

ToB u2 noberos. B pesyawtate pocT noberos saMeansercd, Koraa He-
QOCTaTONHO paszpiTad KOpHeBas CHCTeMa He B COCTOAHHH NOrAOTHTE
HeoOxoaHMOe KOAWYeCcTRO BOAW (H3-3a NOBpEKIEHHA KOpHesoil cH-
CTEME, nonwmeHuod '|'p.3}|:::'nupam!1:rHHDﬁ HATPY3KH IJIH rIDHI[H{EHH.CtFI
BAAKHOCTII  NOYReHHOR cpe,nu}, Kopuu, pacnoJoXedHbie Ganse
K l-tl.'TIJLII‘II!H:.' BOAW, cTpajaT, NMO-BHAHMOMY, MEHBLITE, B pe3vaLTarTe
JBMELACHIR pocTa noberop H HEAOHCNONLIOBRAHNA pe3epoos HX YpO-
BEHL Haunyaer Bo3paACTaTH, YTO CTHMYJAHpyeT OGoee HHTEHCHBHBIA
POCT Kopueil. Tax NPOAOJIKAETCH A0 TEX NOop, NOKa He BOCCTAHABMN-
BAETeH pamnopeche. Benegersie svoro Gaaanca poeT KopHell B OCHOB-
HOM NpHXOANTCA Ha ceeTACE BPEMA CYTOK, TOTAa Kak nolery pactyr
HOMY 15103,

B momean ELCROS (de Wit et al., 1970) ¢yvakunonansiuil Ga-
<13 [e NMHTHPVETCH TeM, uTo nobern n KOPHW NO-paiioMy pearupywT
Ha HejpocTatok BOAKW W YPoOBEHL PE3EPBOB. To #e HenoAbL3VeTCA H
B Moaean SUBGOL {Loomis et al., 1979). Hacroamui BAPHAHT MO-
4ean BACROS HMOTHPYeT 3ToT OajJac, YHHTHBAA TOALKO BOAHGLH

In '-.|I..|-| avr 30E hlﬁ




PeiM pacTennit Takum o0pa3oM, wto geduunT BAATH CTH MV
POCT KopHelt # TOPMO3HT pocT noberos, u Haobopor. .

HeesmoTpsi Ha pacnpocTpanennocTs KOHUENILHi DyHKUHOHA g,
Ganatica, no MHOMHX Mojedsnx, skawuan SUCROS, poer cegug
SANCTBEHHEIX KYALTYD HMHTHPYETCH ¢ NOMOLLLEO 3npanee 3am;
PacpClesenns OHOMAcCH MEKAY noGeraMi u KOPHAMH, Kak
38HO Ha pHe. 33, Bufop umenHo storo, a He AHHAMHYECKOTO I
OINPABALBACTCE NPOCTOTON W YAOBAETHOPHTE]LHEIM PEIYAbTaT:
415 BHCINETD YPOBHA NPOAYKTHRHOCTH B CJI Yuae, Korjga Hac e s
PECYET CYTOMHLIH Xoa npoueccos. Ha rtex YPOBHAX NPOAYKTHBHOE
FAE ANMHTHPYIOUWHMI (PRKTOPAMI ABARIOTCA BAATOOGECTEYCHHOMTR
MHHEPAALHOE NHTANNE, pacnpedeNeHiie CYXOrO BELECTBA MEM(IVeR
GeraMu # KOPHAMU HIMEHAETCH B NOJL3Y Kopueii. *{
CAQMKHO 3ANPOrpaMMUpOBATL 3T0 Hamenenme (cw. 4.1.4 u 5.3.9), ¥R
AWHEAR 07K BEMEeCTBd, HAaNPaBIAEMOrG B KOPHN, B COOTBOTGTH
C passuteM boaHoro geduiunta,

[

4.3.7. Boduwii Hasrane nocesa

Han vore urobu nsmurnpoBarts CYTOMHYIO AHHAMUKY pocTa
OB B NOJAEBLIX YCAOBUAX NPH BBCIIEN YPOBHE NPOLYKTHBHOCTH,
XOANMOD OTCASHHBATH CTENeHL deduunTa BAACH B HOCEBE, Caeg i
TEALHO, HYHHO BRAOMHTL B COCTAB MOACAH ypaBHEHHE nodRorg 6
JaHCA NOCCBA. ITO YPABUCHHE MOMET ObiTh MPOCTHM, NOCKKALEYS
AaHHOM YpoBHe NPOAYETHBHOCTH OOLIMIO Heé BOIHHKIET AHAYHTENR .
PAIANYHA B BOAHOM ROTEHUHZge PasHux opraios pacTenns 64
Aaps xopowefl paaronposoanocTs TRaveh. Eanxcrsennoe CONpo
ACHIE, KOTOPOE BCTPeYdeT BOAA HA RXOAE B PACTEHNE — 3TQ KOpHE
CONPOTHB/ACHAE, & Ha BHXOJE N3 HEro — yeThHUYHOe CONPOTHBARH
f110C CONPOTHRICHNE NOPAHNYHOrD clod Bo3nyxa. Kpome toro, 1pe,
AONATaETCA [(no l]l]]:rE:lEJIEIIHlu:I. HTO J0CTYNHOCTL NovYBeHHOR il :
NOCTOSHAO NOLACPKHBACTCA HA ONpeledeHHoM ypomiie. Moaeaup
HHE BOAKOro Oadanca nocesa— 370 HEOGXOMNMOe YCAosHe ang
HeTda Tpancnupanun, TMosumo Toro, uro 3Tor pacwer nosesen cal g
cele, Hanpnyep, A48 onpeaeneis HOPMB NOJHBA, OH AdeT eue OmH
BOSMOMHOCTL OUEHNTL paldoTy Moge..

Octonuwie komnonentw ~Boauoro Gadanca — sTo TPaHCHRPAIIH
|paccmatpupaercs B 3.2.5), nordowmenne soaw KOpHenoil cucreMolt
Oydepuuiil o6beM BOAH B TKAHAX PACTEHHS, OtHocHTeNLHO: B/AARO
COACPAHANHE BHPAKACTCH OTHOINEHHEe:M COAepAHaHNA BOAW B | ¢ CH
Pofl MaccH pacTHTenbHOR TKaHn B ce BCTECTBEHHOM COCTORHHN K 8
ACPRauHD Boadu B | © pacTuTeasHoll TEaun NpH ee NoaHoM Hacke
Hith Boaodi. Tlo mepe yMmenuwenus oTHocHTeALHOTD BJIArOcoAepKa
BOAHBIL NOTEHUMAJ pACTEHNHA CTAHOBHTCH GoJee OTpHIEATENLH]
YCTBHIA HAYHHAIOT 3AKPBIBATHCH, MTO NPHBOANT K COKpates
Tpancnnpauny. Tlossiumenne paswocti sogumx noTeHnianos, ¢ J
roil cTopoHb, YCHAHBAET NOMAOWEHNe Boam KOpHepoil cicTemol, 14
KOE COOTHOWIEHNE NapaMeTpos cBAICN MeKAV OTHOCHTENBHWM BABNOS
COREPKAHNEM N CTENMEHLIO CMHKAHUS YCTbHI, Kak MEFAY OTHOCHS
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v pAATOCOACpMAHNEM M BOAHHM NOTEHUHANOM, HE ET-;}é‘J:h
g j-38 OTpHUATEALHOR 00paTHoll cBA3N (CM. yNpamHeHHe Mo
i “.'--[.r(-'rulm VApOULAET MOJeTHPOBANHE BOLHOMO flanaHca. Nio-

HAYHTES -

‘910 BPHUTU” (de Wit et al, 1978), uacTHas BepcHA MOAEJH
BACRC

-'HHE':ZII“'H'_ ko MOMET BOIHNKHYTL npoGaema pubOpa mara no BpeMext
AH=A 5

1§, — NpHMEP Ppeadn3anil Takolo [POCTOre noaxoda kK pac-
~.;r21:11e1|r pogHoro Daaanca.

4.4 u 2.3.5): pasHocTs BJATOCOACPIKAHNA YHAMWEro W Eﬂg'r
e ofiecneueloro  Baaroll  pacTeMils  wacTo  cOCTaBAA
L PacTenHe peryJaHpyer TYprop, HaMeHss CBoe YCTLHYHOE
Ll Hite NPH TOPA30 MEHLIIEM H3MEHEHH! BAArOCOALPHAHHA.
mnpnTlmﬂﬁ; AHCHHPANHE COMKHYTOrO PACTHTENBHOTO MOKPOBA MOMHET
e Dpﬁ am-u=? g 5000 a.ra=!-y~l, [losromy mar no BpeMeHH
ﬂnmlr-mi CANMKOM BeJAHK W, BEPOATHO, BH3OBET HepeajHcTHYECKHe
) ﬁ.:”“ npi MOAeANpOBANNN BAarocofepanna pacrenni. C apy-
m-jcﬁ:nlmc::mpuamuuﬁ war no speMedy yjaoGed npH Moge/NHPOBAHHH
B if_‘:gs cBA3aNNME ¢ GatancoM yraepoaa. CyuiecTsyer TpH peiue-
npmqwﬁ'npuﬁneam: BHMOOJAHATL pPacueThl NPOLECCOB YrAepoiHOrO
E:flau-:a gaie, YeM HeoOGXOAHMO; PacCYHTHIBATDH BD,.'.T.HHIr'I ﬁaﬂanfi ﬁi

;aK Tpelyercs, a Apyrue Npoleccl MeHee YacTo, PeXe Buin

B e -, Camoe ferkoe 03 pe-
WATH BCE pacueTh, HAMEHHB HMHCIEHHYIO CRCMY. [ =
menitt — nepeoe, HO OHO ¥e H caMmoe foporoe. Kpome toro, npu 370
CO3NAETCA HepepHOe BheYaT/AeHHE, 4TO ,u:u:'rurae?r:r! boaee BHEE!THHEHI
TOUHOCTE pacuerda YrACpOLHOTro fanadca. BTD[J'DH NyTh PEMIEHHA Hsa‘
Gyer CAOHHOTO NPOrPaMMHPOBANHA € HCMOJLIOBAHHEM TAK HA3 +
eMoro eMetola obGxopos* (Goudriaan, 1977), nostoMy 3710T NOAX 1,'5:
He pexomenayerca aad Haumnamomux. B mogean BACROS CI’:E:?ITH )
SV ETCH I|1-I:"II|II-I YT E:[ﬂi‘ﬂfﬂﬂ'ﬂ‘p':‘ﬂﬂllflﬁ noceépa FIECC"-"“HE-H'ET -EH”E
OAHH a3 B HAC; JONYCKAETCHA, NTO TPAHCHHPAUNA 1 NOraouL e
BAHTH NOCTONHHG PanHL HEH!'..[I.}' Eﬂﬂﬂrtl. HO 3T0O 3HAYEHHE MOHLET M
HETLCH Ha KEELOM IDIare no HI}E‘MEH". T{I BCTh, HHAUE F?BUPH, B TeYe-
HHE cVTOK HaGMOIAETCA MeldeHHoe H3MEHeHHe yoaoBil sogHoro Ha-
Nauca, C NOMOILLKD 3TOMG METOAd HEAL3A NOCTPOHTL NOJAHOCTLIO AN-
HasMimeckyvio sofeas soanoro OadaHca, OIHAKO MOMKHO pea:mr:ﬂtﬁ-r
HECKII MOAEANPOBATE PABHOBECHHE CHTVALNN, HE‘HD.-'ThEI-}'HHHEHLHIIH
UEET (ca. 2,3.4), HAXOAHM PABHOBECHYID BAZMKHOCTHL 38 K&MAHA uac.
Heaoeratok wessnoro uukaa IMPL B mauke CSMP coctont B TOM,
41O HeoGXoAHMo rPYONHPOBATH €ro YPasHeHHA, 4TO 3aTpyAuseT ng-
fodsenile nporpamme, [TosToMy ¢ NoOMOULLID ABYX COPTHPYEMBIX npo-
Heavp, naspanuwmx BSCIL n ESCIL, » BACROS sanporpamMMuposat
CaMooprawnayiomniica  HensHBA  UHKA.  DHKTHBHAR nepeMeHHan
SELECT Guaa onpegeneria MOKZIOUNTENBHO ¢ UEALI0 ONTHMHIALHE
PESVALTATOR BRINOAHCHIA CODTIDOBKL.

Moraomenne RO _1.|n:+:1;n F:nm'rupunmh. HCNOAL3VA SKBHBAMEHT
HKona Oma, B koTopoM ABMAYUICH CHAON CAVHNT PasHOCTL BOARELY
NOTEHNAMOR MemaAy pacTeHHesM H nowsofl, a eAHHCTECHHEIM JUMHTH-
PViolmny (hakropor — nposoansocts Kopuedi. Tlpomoansmocts xopxe:
RO cictems mozeanpyercs o BACROS s/eMeHTAPHLIM NyTeM: KOpHH
PA3aearoTen wa ase kateropmn (cM, 3.3.2) ¢ pasHofl NPOBOAMMOCTLIO
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(y crapux, onpofikopeBmnx Kopuell, oHa B TPH Pasa  MeHm
¥ sMoaoamx). Moaoasle KOPHR CTAHOBHTCH CTADHIMH BpeMe
kosfipnunenton 5 cyT. 3T KOHCTAHTE HE HMEIOT Peuraolme
HEHHA It OUEHCHBM BEChMa OpHEeRTHPOBOTHO.

AGeACAOBAHHH B VCJAOBHAX PeaanHoll HeoJHOpPOAHOCTH im.m.tﬁ.
Sy Hebss ObA0 A0CTaToNHO rAyGoKo OUeHnTh BaxHelwne A4
03T naNA ACMEKTH npoueccos razoobmena, [Aas npeogoaeris
'HlL.J;JL-];.n.;H udo cpedano caeaymwuiee. Bo-nepuny, Gunna pas-
e ua wmogeas PHOTON, xotopan npentwuna BACROS 3a rtem
nu"'”:j qieM, uTO B Hefll HENoAb3YETCH Fopasio wMenbmnfl war no
U el (MOPSAKA HECKOJABKHYX MHMYT, 4T0 ONPEelensieTCH METOAOM
EPEH? “ copanmns RKS). 3to namenenne notpehopano HeCKoALKO HHOH
i .I||'||;| HEKOTOPHX NMPOUECCOB, TAKNX KAK opMupoBaiie BOAHOTO
E“.il'.[lzl,;-',, UYralu nabemate ypeaMmepHo OOAbIDNX 3ATPAT MAWHHHOTO
. Eg:*-..:-.'llfi.. pacHeTHl Mo ST0f Modean ItEu-m:'.*."lilFlr-l‘JTL‘FII ﬂ::::IEI;A';"::LI::fl"'::;-':l“r“
{0 CYTOK - ' AMATL » paMe-
unen onybankosanw B paGorax ae Buta, paw Jlaapa n ap. (ded B ""'*""“‘”'”'MIM.L.}1rmr.a1Ec?ﬁ?:nr‘ilr::ﬂh[.ﬂf;lfﬂljll Iliijd :Imu nocese B NOJEBHX
et al., 1978; Van Laar et al, 1983). Moneas BACROS nMmTitst L e Tt e AR FASRMR RO
Sl feoEiAx, HCNOAB3IYAE  AJR  3TOMD nepens b P A
:;:;'_-,“-r,,- | Louwerse, Eil-'.hmnlt: 1973). OnyGankosans pfi.vfl.'i{ﬂn'rl::
apenoUHUX TIporoRos Moaeaet BACROS n PHOTON (de Wil et
al., 1978). :
PucoMoTpiM NPHMEP Takodl OUEHKN pe3ayanTaToR MojeAHpoBanili
¢ NoMOllLK ABYX PaccMOTPeHHWX CpeacTs, HTO AaCT UI:II'!EJID-'JEPHI!UE
|||:|L=,1|_'..|:'>.'I-..-||1|l-.' 0 CORPEMEHNOM CCOCTOHHIN T B :mue.'!ilpuuauu:
Ha YpobHE NOTEHLHAALHON NPOAYKTHEHOCTH CeNBCKOX03AHCTHEHH B
“}r.':|:11.|'-. B reqente peero cezona 1979 r. npoRoanicH OnuT c__:rr.u;:ml':-
ataMil Gobasmil, B XOAe KOTOPOro PAcTeHHA NepPHOANYECKN CHAWHBA-
Ancs, wTohsl ONpeaeanTs AHHAMUKY (POPMHPOBAHNS fnomaccs. Holnl

3.3.8. Peayavrarsi pacueros no modessn BACROS u PHOTON

B nacronutem noapasiede n B pasaeie 3.2 npeacraBienn GAaog o
aean BACROS. Opurunassuuifl sapadt smoiean pxaoqder
ropasio Goaeie OJ0KOB, AETAALHO ONNCHBRIOINX MHKPOMETen
rio nocesoe. Baokn sogedn sMecTe ¢ COOTBETCTRYIOILEN apry

Tafianua |4, Crewcox mxonunx nepesennex  wotean BACROS. Mepesennue
I-l kareropiun foamnsd GWTL 030 B0 BCEX CAYYARX: NepeMeHnue 2+ KATErop
FAAAWTCH NPH WIYUEHHI YACTHEX BOMpPOCON; NepeMennibie 3-fi KaTeropum ag
KOTAA HeoGXoanma MancHmatsiaa tosnocTs. Ecam nNepemensan we onpeies
HENMALIYETCH ec CTAHAAPTHOE Javenne

Tecdyeusn wihopsasnsm
Kareronman

i CENLCEETELE [T nEHiE O L
Ry IRTY e YEADHUHE PN e FIPIY 2N

| Cy i Cy; Cytoumas cyssvapian pa- | Wepora; OUEHs XOpOIO POCAH, TaK Kak YCAO0BHH, ]'[U-EH:,‘[II!!'-HJ?.-I';.". i ,|'.|,:'|:|:Tri-
MAKCHMILALIEAE CROPOCTE | WAL H; [aTa Eavnan Touno OANIKH K ONTHMAJLHBM A8 pocTa (CM. 1.2.1). Tlpexpacho
(pOTOCHITEIR JNCTHER; CYTOUHBE MARCHMAALINN | 200 TeNsRE

nporexaan obpaizosanie kayhenskos, Jlan namepenis r:uunﬁ.'-.mrm. e
FTOM Mo HECKOLRO F.’l?j- A3d CEIOH MCNObLINHEAH I'E'I..'jD'M{’T[!I!"IE{'h} K
KaMepy. I];‘mrp:nﬂ.m MOAeNnpoBaHilA ODla WACHTHYHA I1FIEI'FPH}|I!'|.'I[".
onucannoil v paGore pan Jlaapa n ap. (van Laar et al., 1983), npn-
HEM VUITHBRIO0CHE, 49TG PACcTEHHA HAXOAWIHCL B HACHOMHON TenaHIe
(31O -1.'u|-;]|;|u:1:i.1n ocheleHnocTy Ha 20%, a HHCTYHD AANHHOBOAHOBY KD

GoGonar wan  weGoboBan| n uunnMaabUaR Tosnepa- | neproan perg
RYALTY R, TV 0 BAAMKHOCTE HO3- | HOro pocTa
sivipeTHRHA an yersarAan| avxo
PEryaARLWNN (a3 nan wer)
- Hinpenwa anctiea: LROpOCTH I4Tpa

mHaAMIEKD  ancToRol no-
UCPXHOCT B AHAJOCIY-
HOM OfldTe

paauamo na 100 %), K comanennon, MakcCHMaALHAA CKOpPOCTL do-

3 Bananie Temnepatypud ua| Koderantd s ypaanennn TOCHHTE3a JNcTeeB 3THX 000068 B NOJEBHIX YCAOBHAX HE NIMEPHIACH,

i TOCHHT e AMINEOUONHDED  PATHA NOITOMY NPRINAOCE NCNOALIOBATL PACUCTHLIE IHAMCHHA, nIJ.’Ij.”iElililﬂf
BRCOTY [FACTERIH; 10T H E

BAMEREMIE  Opoxies uye

B peaviuntate STOro OnLTa SKCNCPHMEHTAJbHbe JdaHHLe H JAAHHDE
CROrD COCTARS Ouousccu

Packeton no wogean nokasads wa pue. 34—36. .

Ha pue, 34 npusepena xkpupas ANHAMHKN GHOMAcCH HAJL3CMHOH
HACTH pacTennit Ge3 swigeaeHus anctues, crefiaef n GoGos. Coraaco-
BAMHOCTL  (pakTHYECKNX § PACCUMTAHHMX CHOPOCTER pocTa jpocTa-
TONHO Xopowas, XOTH €CTh HeCKOABKO OTKJAOHEHNA W Moieds NpoAB-
AHET TeHAeHUMIO K 3aunmennio AeficTenTensnol ckopocth pocta. Jo-
AOHUTEALHWE HAMEPEHHS © NOMONLIO TAZ0OMETPHUECKOR IAMER
B HIOHE #t nmuTaunn sTofl cHTYauun (nyTem BReeHHH B PHOTON
SHavenufl, paccuntannmy no BACROS ana tex me amedl) noarsep-
A, UT0 Mofeah A0CTATOMHO XOPOWO ONWCHIBAET 3TOT GHCTPOPACTY-
U, nosti noanocTsio nereTaTnBHLR NOCEB KAK NPH CYTOYHOM, TaK
M Hacosom wgare no Rpesmenn, Paccwurannas CKOPOCTLH TPaHEnHpauHH
TaKMEe guenp, XOPOWD coraacyeTes ¢ dakTHuecknMn anavennsmn. Mo-

POCT NOCERa B TCYCHHE BereTalHOHHOTD nepHola © YacoRky Waros

npeseni. B rafa. 14 npusesen nepeueHn JaHHuWX, KOTOpHe
XOAHMB TR HCNOALIOBAHHA 3TOR MOLEAH,

NOIBOAHBEUIHE ONPEIeanTh ANHAMUKY OHOMACCH, I3TH AaHHLe MoJesH
KaK HCXOIHWI MaTepuan Aad OueHOK, OAHAKO Ha MX ocHoBAHM
TPYAHO CARTETh Kague-anio NpeanoAosedna wan aats odnacHeH '
KOTA® BOIHHKAKT HeCOOTBETCTBHA. Kpome Toro, npaktiueckn HenOS
MOMHO NROBECTH CONOCTARICHHE PACCUHTAHHBY W (axTiueckix nedl
HHE QAR OTASALHBIX CYTOK, YUHTHBAR YpOBeHs omwHGOK npn suOOpOs
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fiedib XOPOWO HMHTHPORAJA CHHMEHNE CKOPOCTH rasoolMens, ke

GLA0 BH3BAHO HCKYCCTHEHHEIM TOHIZKEHHCM TeMnepaTyph
(puc. 35).
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Puc. 35. Hasepennan (7) # paccsnrasuan (2) cropocts Wersinol acensmrrmm GG
mocepoM noacaux Gofos 26 0 28 mows 1978 r, 8

Tedlepatipa DLCTORARD MOLACPENBAACH HA ypomie 30°C 33 nokANENNCH un.g,..'n:'.rlu-
IBAIENOTG NONMEen® na 0. B Tedsle cbonx gicell npecfiiadasa SOARETHAR DOTDTA.
CYMMAPHARN PAIEAIER coctanmaa 09007 k-8 o depal Jeih o1 24-10° D+ u-* po

B komue cesona, B asrycre, paccuNTAHHAR CKOPOCTh pocTa MpeBE
waer (akrideckyw. Uaunako, kak caeayer us puc. 36, peakiny
aean PHOTON goctatodtio sfexkpaTHm: pacculiTannuie fanube 98
BHCHMOCTH cKOPOCTH HeTHHHOR accumuasunn COs n tpancnupaitill
ot KouuenTpauun CO; B okpymamliedi cpele ana’origus paMepeHs
HEM. 3TO 03nakaer, 4To yCTeHUa pacTenndt ¢ yenenweil coctapiT
K ITOMY BpPeMEHH JICTBOH NPOROMKANN PeryanpoBaTh cBol NPOE
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(cy. 3.26). Ecan 66 aeao o6CTORAO unate, GOPMA KPHEHX

jiMocTh HHOM.

a8 I:I}!:I-‘F:ﬂflﬂl:!'ltllullﬂ. qto ¥ pacrennfi ¢ npubammennem asu cne-
= ._t-||-|:]|1;||ﬂﬁ CKOpOCTh POCTA  HANHHAET OTAHMATHCR OT

.!m-i.-& K 5TOMY BPEMEHH YyiKe WHTEHCHBHO HieT nepepacnpe:
(pARTINCER e n N, BOIMOMHO, YFACBOAOE H3 BEreTaTHBHLIX Opramos
geacHit L'I?.-m aevillecTnAenNA STHX npoueccos Tpelyerca HexoTopas
e ‘1o cwe #e skmoueno 8 BACROS. Kpose T0ro, K 3TOMY MO-
HANATHCH CTAPEHNE JHCTHER, CONPOBOIKABEMOE YMEH:-
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menney (GorocnuTesd. I ewe oanH Npoiece, KOTOpHil “"5““ "“3 ;"E'
aeaupyercs, K AaunOMy Bonpocy Mol sepueMcA B 34.0 u 340
@aktiueckn obd 31X NPoUEcca AOCMAMKHH YMEHBLIWNHTL CKOPOCTL POCTA
faxe cuaeitee, yesm noxasaio Ha puc. 34. Tor «akr, 4TO0 paccyHTaH-
A% CKOpoCTL POCTA ABARETCH BROJAHE jgocTopepHoft, Momer GuTh
ofiycionaen koMnencHpyouny shdeKTom 3aHiKenna ckopocTh {oto-
eniTean. Opnake 148 NOATBEPAIEHHA 3TOr0 HeoDXOAMMHL AaNbHEd-
Wie skenepuvenTaibiie i Teopernueckue nceaeiosanns. Hau npea-
CTARANCTCH, uTo sanuAedne GoToCHHTE3a nocepa Moxer OBTH BH-
3Baio caeaviomwny  ynpowennesm, CyOmoaens accHMHARLHH CO,
B BACROS (cm. 3.23) npeanojaraer MrHOBEHHYO AA2NTaNHI0 CKO-
Poctin accummanminn COs ANCTBAMH K HHTEHCHBHOCTH Najaowef pa-
Anaunn, 310 JonyuleHne, BO3MOKEO, He BNoJHEe Koppektho (Sager,
Giger, 1980), n ono momer na 20—30 % 3aHWAKAaTh CKOPOCTh &CCH-
Mitasunn CO; noceroM, ANCTeH KOTOPOro TPenemyT Ha BeTpY B COA-
HEUHYIO noroay; npH Mmelbinefl OCBEMIEHHOCTH 3TOT 3pPPEKT MeHee
Blpasen. Paccunrannas makchmaibhas ckopoers accumuasuin COq
focenoM, nokazamnan wa puc. 35, HECKONLKO HIAE HIMEPEHHOR CHO-
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POCTH,

HTO CAYENT apryMedtoM B NOIL3Y BHCKASAHHOTO Mpeq
HHEHHH, a7

3.4. dopmuposanne sepua u pacnpenesenne
ACCHMHAATOR MILEHHIBI

J.4.1. Baedenue

B stom paagene, B oramyne or NPeABAVILEE, Mb
NPELIOMUTE HH CTPOMHOR TCOPII NPOAYVKUHOHHOTO nponecca i
APCACACHHA ACCHMMAATOB, HH COOTRETCTBYOLLIY Moneaeil, nocKogbs
CILE HEIOCTATONHO rAYGOKO NOHMMaeM MexanHsw, PETYIHPYIOm,
pacnpeicacHne accHMHIATOR 1 lIEpEpacnpeseneHile pesepsos yra
08 i Geaka s pactennax. B pannoum Pa3gene B OCHOBHOM pace
PHBRIOTCA FHNOTe3W, OOLACHHIOULIE 3TH HBJCHHA, 3 TaKwme npefaa
FAITCH HCKOTOPLIE MOACAH pacnpeaeacHis CyOCTpaToB MEeRAY O
HaMi pactenus. DAHAKO STH MOAeAN BCE €Ml HOCHT npeasapuTe
HE xapakrep (em. 1.3.2).

TPEX HACTAX pasieia ¢ pasanuubly noInumii paccMaTpHBAIOTE
pocToBLie npoueccest nurennun. IMepsas uyacrs (3.4.2—34.6) no
MWeHa (PHINOAOTHYECKIM OCHOBAM PECYAAUNN  pacnpeaencuns  a
MHJIHTOR B COOTBETCTBYIOWEH CTATHYECKON oOnNcaTeaLuoi M)
topuuporanns sepua. Bo sropoii wacty (3.4.7—3.4.9) npeacrasa
HMNTAUHONHAR MOAEabL  ACCHMHISWLIN CO; n nEpepacnpencaen
430Ta B PACTCHHAX B TCUCHHC PenpoayKTHBHOI] thaznl. i
qactit (3.4.10) oGeymaaores nogxoas K MOACTHPOBAUNID PACHPefes
ACHHA ACCHMHAATOR MOV TaKHMI KOHKYPHPYIOUINMI  opraHasi
PacTennil, kKak noGern n sepua. '

HYacte 1. Paseutne konoca, oSecneveHHocTs |
ACCHMMASATAMH H POCT 3EPHA NWEHHILI X

A, X. Lk, Wnupu

3.4.2. Jonops u axyenrops

Moayuenne 3epua spafeTcs Konewnod UEILID BpalliBanng 3eps
HOBLIX, ND3TOMY HCHO, WTO pacnpeacgeHHe CYXOTO peulecTea Mexay
PENPOAYKTHENWME H BerCTATHBHBIMI OPraHasMi pacTeHHA HMeeT NEps
BOCTCNCHUYI0 BamuocTh. Pacnpeaeaenne cyxoro mewectsa 3ABHCHT
OT OTHOCHTENLHON arTparupyoumeli cnocobHOCTH KOpHEel, JHCTLEB.
ereGaecii 1 koaocwes. [locae userenns nepeMemenie sanacon N3 Bes
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suux oprawos (nampumep, creGaefi) B sepra Takie urpﬁ;;
ke }I[nt. B pacnpeleNeHin accHMEAATOR. Jnckycenn o ToMm,

pa i ONPeACAneT PasMephl yposas — cHaGKenHe accHMHARTaMN

HHEEH:ULLILI'}‘:TE’ ACHOPA) MAN eMKOCTL HAKOMHTeAs (T.€. MOLHOCTL

L — OTHOCHTCR Goablledl YACTLIO K (a3¢ HAANBA 3epHa, No-

nropa " Eotion %
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Pire. 37, Cxemn cemzefl memay QOKTOPAMH 0 DPOLCCCAMIL, Hmup]dr 5‘HI;1;:;BHJ'?“1;¢F‘:H:TE::
Hﬂ.‘l'-.'.'lll|'|-:.-|l:.’|1|.|||1 PoCTa ICpHA RICHHINE !|1|:IIIEI|.'1-II NCTOCHIETH IOTORS i
HapyHIeHs).,

unn CO; uem 0T HAKONJGHHWX 3anacoB yracsoaos. Oanako ak-
nenTop 1'|.-||[ CMEOCTE HAKONJACHHE atCHMUAATOR B ¢I+’13E 1{-'3-‘11[:::’:
3E€pHa B Ooanmofl cTeneHH ONpefAcaferca pazMepanmiu HECII!LIHJIHLIH
yraepopa, asora M pacnpencaclneM AcCHMHIAATOR MEPCA UBCTCHHEM,
Ocolento ¢ MoMeHTa JOKMAAKH KOaoca 1 No3gHee.

Otewna :.:a:-um:- cAenaTh BHEBOA, 4TO OT ODalavHca Memay P
H passutitem pacTeHHs B PA3ANYHHC (a3 €00 HH3HEHHOTO :::]I.h;:
SUBUCHT, YoM OApCACAAETCA  NPOAYETHBHOCThE 3CPHOBHIN — JAOHOPO
WAl akuentopow,

Ha puc. g? NoKasaHa cxesma ceasefl memay Qaktopamn | npo-
HECcamn, oTHOCHIIMMHCA K DOCTY 3epua nuleHHUW. Kak npaenao,
B pusnosornn pacrennit i npu MOZCTHPORAHNH  PACCMATPHBANTCH
Hpouccck, Kotopue Goasmeli 4acThio CBASAHM ¢ AoHopaMu (Hanpu-
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MED, YTACKHCAOTHRIL OOMEH, NOCJOIWIEHNE PAANALHH, TPAHCOHDAR
TOTAd4 KAK NpOLECcaM, CBASAHHHEM ¢ aKUenTOpaMi (Takusm, pg
MED, KiK passutTHe i QyHRUHOHHDOBaNINE CTPYKTYPHHX MM
CAMLLIX OPranos), HE YACARLTCR A0CTATOMHOO BHIMAHNA Hil B

NEPHMENTAALHEX padoTax, HH OPH MOACANPOBAHNN,

34.3. Passurue pacrenus u fhopuuposanue xoaoca

s PA3BUTHA NUEHHUL XapakTepHo NOCACA0BATEALHOE Yopan
BaHHe pasanuHux a3, olpasyoLmy CACLHPIYCCKY IO KapTHHY pog
310l KyasTypu. Buaensiores Tpyn ocHonnue thasnl: {

— TNpopacTanme i WBCHIALHKEI pocT;

— BETeTATHHHKI POCT;

= PenponyKTHBHE pocr,

[locae nosw.ienns vexogos Moaomue PACTCHHSA HAYNHAIOT 338
CETL OT COOCTBEHHON ACCHMUARUMN yracpoia m asora. [lepma
HAAEHO POCT pacTeHnit orpaHnunBaeTeH pasmepos oToCHHTETHY
AKTHBHLIX OPrawos M cnocoGHOCTEIO NOTAOWIATE NHTATeAbLHHE B 1L
cTBa. Kposme toro, aasm vavumenns NOrACUIeHNA Paanalny  Baxpes
pocT amctees. Ha wavaienoM stane passutia GoJblIRHCTES CeNk
XOZANCTHEHNBIX KVALTYD, HX ANHCTOBAR NOBEPXHOCTL BO3PACTaET SKE
NOHEHUHAALHO, TAK KEK OJHOBPEMEHHO YBEAHUHDASTCH YHEAD AN
H HX pasMep. i

lMaBman sagawa nATerpupoBamus Ha VPOBHE UEJOro pacreH
JARMIONAETCH B TOM, YTOOW YCTAHOBHTL, KakHM obpazom  meralo
AR3M OIHOrO OpPrana BAHACT Ha Gananc Beell CHCTEMH, Hanpusep
POCT KODHell 1 X NPOHHKHOBCHHE B HOBME OOBEMM MnoYasl MO
YBEAHUNTL NPHTOK NHTATCALHEIX BOUIECTE, HO AAA 3TOTO Tpedy
ACCHMHAATH, KOTOPWE Huaye Ouaw Obl saTpadens na pocT nobe
Bpoysep (Brouwer, 1963) BHIBHHYT NI 0 (YHEUHOHANLHOM
AAHCE MEHY AKTHRHOCTLIO noleros o KOpHEeH, coraacHo
KaAuil Opran 3apHCHT OT onpelefeinusy VIHKAALIHEX

APYroro oprana: JANCTHA NOCTABAAIOT VIICBOAM N TpaHcnipHpyol
BOAY, & KODHIl MOCTABAMIOT BOAY H  MHTATEAblibe GellecTRa
3.3.6). Ieitctene storo Gaaamnca JAKA0YACTCH B OFPalHueHuy POCTa
KOPHER AN NHCTLCE B 3ABHCHMOCTH OT TOrO, Kakie Oprans BLCTYS
MAIOT B POAH JHMHTHPYIOWero GaKTOPa — KOPHI 110 ANCTh. B I
TEPATYPE BCTPEHANOTCR AaHNBC, NOATBCDHCIAIOUINE MpeAnoIoHeHHE
ob akTHBHON poaN A30Ta B TAKHX CBR3AX. Oanako He nuckawoueno, 410
nopofnui sdupekt suampsawT N ApYTHEe NHTATeALHWE BeulecTha: HE:
ipusep, B cayuae Gobosux, docdop. B obmem, noctynacune a3ord
YBCANQUBAET OTHOWeHHe noGern/kophin  aas  Ttpas (Ennik el aly
I980), npnuem AcHO BHAHA TCHACHUMA K CHIBKEHIO Macel KopHell
N0 MEpe BOIPACTAHHA MOCTYNACHHA aszora. B wawate percraTip off
CTAANN KOPHH W JHCTHA ABARIOTCH AOMUHHPYIOULHMY AKUenTopaMIis
HO € HAYAIOM POCTA 3ANACAIOUINX OPraHOB 3Ta ponb NepexoanT K noss
CACAHNM, .

Y 3CPHOBHIX I TpaB KynIeHie CNOCOBCTBYCT YBCANUCHINO AHcTORON
nosepxnoctit (puwe. 38, takme em. 3.4.10): YV APYTHX KVJILTYp cpas=s
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TPAJABHOM VYYaCTHe KOJ0Ca aepHa PAIBHBAOTCH TONMLKO Vv 2—4 [pots
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CKOPOCTL OBPASORANNA KACTOK INI0CHCPMa CBR3AHA © yponley OOGLS TpeGyeren NoAYMITL N0 kpaiincit sepe 18 000 — 20 000 sepe ¢ Kpa-
ACHEHTIOCTH JCPHOBKI YFACBOLAMN, HO HE HiCHD, TIPHUNHNAA 3TA CBASH PaTiioro merpa. Slewo, uTo hakTHueckuil yporKall JepHA MOXeT GHTb

| - HBIIETO KO-
" Vpou HHAE NoTenunsasno BOIMOMHOTD YPOKAA Kak H3-3a Ml ',! idedh
¥posuu oaworo nan HECKOALEHX (PHTOrOpMOHOR MOTYT BHCTYNATH ANUCCTRA IEPCH, TAK 1 XVAWCIO WX HANOJHEHIA. Mpu voen

MOWHD, Takon rpyn noil pe FTYARTOPHEIX COLANHCHIN SPARIOTCH  IIHTO= KOHRYPUPYIOT Mexay cofiofl 38 aecHMILTRTHL,
KHHHHL (pue. 40), Bo spems. passitis 3epuosKnH MIIEHHE MAKCH- \ \ .

156

344, ObecneyeRHOCTE QCCUMUARTAMI 8 YUCAO JEPeEN

157




)

[lo aanntim noseswx onuiToB ¢ o3umol  nuwemnuel  (Spia
I980) naiinena TecHas cBA3L MeRAY uncaoM sepen Ng, noavyaew
C KBaipatHoro Mmerpa, H obiefl maccoll cyXoro BeUIecTBEA HAA3cMg
yacti pactennit npu yviopke DW, (r-m—*), xovopas npeacrange
YpaBHEeHHEM

Ne=124DW, 4270, R*=0,88.

Ecan gonyernts, 4To Macea cyXoro BellecTna p thase uBeTeHna ong
AJHeT Maccy conombl npn yYGOPKe, TO OTHOWEHNHE YHCAD  Sep
K Macce CyXore BCUECTHa Ha AaTV UBETEHHA COCTABHT okoAo 20
pen na 1 r. Haiigeda Xopowas KOPpeasuus Memay uHCAOM 3epd
B IJIaBHOM KOJAOCE M OTHOWleHHeM cyMmMapHoll BHAHMOR  panuamyg
K CYMME rpanyco-aHell or cepa 00 LBeTERHA (Rawson, Engga, 19
Pas.rmq]m B COOTHOMIEHHH MEHAY uHCIOM 3CpeH H :y;mﬂ Mace:
B a3 UBETEHHA MOKHO OOLACHHTE PA3THYHON WATEHCHBHOCTBLIO
cusuaguue CO; ma rpaiycofeds. 3TOT NMapaMeTp MoO#eT HCHOME
BATBCA 118 CPABHCHHA OTHOCHTEALHON AOCTYNHOCTH ACCHMIAATOR
poOCTa npi pasnkX CKOPOCTAX pa3dsurtis pacrennii. Ha acenmuasnm
Oy Temneparypa sansier B ouenb HeGOABWON CTeneHH; W HanPOTHR
CHOPOCTh Pa3BiTHA CHALHO 3aBHCHT OT Temnepatyphl. Bucokme 1@
NEPATYPH COKPALIAIT NEPHOA OT 3al0MCHHS KONOCa A0 UBETEHi
YMeHbluas TakiMm  ofpa3oM  NOCTYIACHHE  ACCHMHJAATOR B KOJ08
B CBH3I C YCKOPEHHEM PasBHTHA, s

d.4.5. OfecneqesNOCTd PACTYU{UX FEPER ACCUMUARTAMY

Penetnueckiie pasanuna B xapakTepe pacnpefenchns cyxXoro Be
HECTBA B NepHol (POPMHPOBAHHA KOJOCA ¥ PASHLIX COPTOB MUICHHME
MOTYT HTpaTh BamHYyl0 poab. B ofmewm, cospemenibie noaykapiHkg
BHE copTa nawT GoAblue JepHa Ha eAMHHUY cyXoii Macchl, gem Npe
HMHRe AAuHHOCTebeAbHLIe COPTA, YTO CBA3ZaHO ¢ Oojaee faaronpuse
HbIM A7H KONOCA pacnpefencHHeM cyXoro BellecTsa A0 W nocde
Tenin. Huaeke npoaykTuBHOCTH COBpPEMENHBIX COPTOB, T.e. OTHO
HHE Macch 3epua K ofuedl KoHewHOl Macce nocesa, cocTabiaser Of
0,45 a0 0,55. Y

[pespamenne n nakondenne yraesoaos # GeAKOS — 310 OCHOB
HHIE MPOHEeCCH, MPOTEKAINHC NPH HAJHBEC 3cpHA. Yriepoasl MODY
OWTH noayucHe Kak B peayabtarte vekyvimiefi aceumuasumn COg,
W OAarofapa nocTYNJACHHAM HX PescpBoR, cHOPMHPOBAHNNK B CTE
(pue. 41). ¥raesoaw nepeMemiaoTea B BUAE CaXaposw, a B 3H
CIIepME 3epHA ORN TPaHCPOPMUPYIOTCA B Kpaxman., A3oTHule coeml
Hus, HeoGXoanMEe 1A% POcTa 3epHA, B OCHOBHOM MOCTABASIOTCA BE
TATHBHEIMI OPranaMil PACTERNA H ANL B MaJ0i cTencHH NONoAHI0
3@ cHeT MENOCPENCTHEHHOrD MNONAOMEHHS NMHTATEAbHLIX BellecTs

NOYALT NOCAE LEETEHHH, H DL'.'.III!IJ."E‘]'-!.. ﬁﬂ."lﬂ.‘r[t ACCHMHIATOR nocie LA ‘
HHA MOMHO ONHCATL YPABHEHIEM:
(50).

danac B 3epHax=accHMIARLHA-MOOHANIALHS (pOHLOB.
CKOpocTL HakonAeHHA ACCHMUJATOB B 3HAuNTEeALHON Mepe PE
JAHPYETCH TEMNEPaTypoll — NOBHIUEHHE TeMOepaTyps  yBeAHunBaer
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pearnpyior 1

yraceogon, Tak # asora. Tlepemeuienue asora M ia-

.. KiK ;
aﬂ‘:'”'w““;e-mu "n Goaslmell CTenend, HeM accHMIIANNA }Fﬂ'l‘?“ﬂa_mﬂ-
eonacHit ‘-| TeMnCpaTyYpY. Buicokaa CKOpOCTL pocTa 3cpHA MOMET

eugaThCH JHIb NP BUOAHE A0CTATONHOM pdecredenin yriae-
HOAACPAL S BhicoKOli CKOPOCTH POCTa 3epHa 1 OrpaHmueiilofi Te-
podattih = o woil accumuasmim COz B YCAOBHSX MOBHILICHHON TeM-

il accnMIAATOR cTelaa MOryT odeds OHCTPO HCHEp-
aTyph (poHIH
e Haiiaeno, 410 BKAaA
AThCH. Ly ' =t
Lk rop, HAKOMACHHBX 10 Ha- m-2d
atmmu.’;ﬂwﬂ:; acpHa, B Pttt 10—
qn.1j1 '];l rg_ep.ua COCTABIAET OT 500
g o kT Onuako K OKOH- g L.H
o 1-51]“ Kr-ra . : =
qanino ipasH NBETEHHR t:mmﬁqe-n 2
yofiIbHEX YTNEB0A08 ;nmq JeTCH
or 1500 no 3000 kr-ra=. EMIfI.LIHH :
% uaCTh, OMEBHANO, PACXOYeTCH = Sowo LA
B npolecce ALIXAHHA IR Tpanc- E . Cmebeisu s
gopTHPYETCS B KOPHIL \ % it
HefGaaronpHAaTHLE YCA0BHA. -5
CcEAAALBAIOIIHECH B NEPHOL HAAHBA 5
gepHa, YCROPAKT HeTolmeH e 3ana- 54 2
£O0n 430Ta B pEreTATHBHRE uprmmx
pueniis. A30THOE roaoiatne, oco- 3 u
Getito ANCTLeR, MOMKeT YCROPHTL X
cTapeie 1, Takusm obpa3oMm, CHI- 2 P |
auts accuMuaamme COy; K KOBRLY
gereTannn, OnuT cBHACTENLCTEYET, f . I
AATCIUEKY
o J _.Ju-
IS J0K 15K 30K
- l : HAama
Piae. 41. Towammus CYXOFO BEILCTRE Moe- e S o
e ocae ueerednd, Jdoan muHcpaapix ]
1'_lll':'Lll'l'-p-L'l|;";'| -_"::||1L|.;-!i|!?:f' .-}:117.1 |:I.-.'I:!.-:I_ 1E7GE. ybemepin Moowsio meouoda

HTO TIOATHME NoOBEPXHOCTHOE BHCCCHHE A30THHX ‘_'.f.'mﬁ[}t'.'l_ﬂlllh nps# OIRO-
BPEMeHHON 3alunTe nocepos o1 Goge3adHell W BpPeINTEN CH, YBEeAnYHBaeT
COMEPAHaNNe 330Ta B AHCTLREX H MOMKET OTCPOMHTE HX CTAPCHHE. B ontn-
MATBHEX Yo 0Buax obecnedeHHocTiE BAaroi i MiHepaibHuM NHTAHHEM
CRopocTs accumuanunn CO; octaeTcs HAa NOCTOAHHOM YPOBHE B Tewe-
Hie 3—4 petens nocae nBeTeHis, nocke yero pabnonaerca ee JHHEH-
HOE CHUMCHNEe B TeUcHNe caeaviomtnyx 2—3 Henenb.

lponoasureasnoets MakcHMa bHoro pocta sepia D (cyT) MoxHO
HAliTH no ypasnenno

D= RIR, — R.) (51)
rie R —ypoeens pesepsos B pacTeHnsax, Kr-ra~'; Rg;— CKOpocTh
POCTa sepua, krera—'; R, — cKOPOCTh TeKYIICH ACCHMHAAUHH  HAN

ofccnevennoct, aceHmuaaTamn, kr-ra=!-eyr-l
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s Hupepaanaax. MoGunpHEil 4307 AR NepeMemlents
HHH_ETHB_I]HETEH u3 auerwes (40 %), crefas H ANCTOBWX BJa-

A0 ) u ofonoueK sepHa (20 % ).
o 'u}u:mun.r:-nm:;: 430Ta B 3eple ONPEASNAETCA NPHPOCTOM

Hanpumep, ypasnenne (51) npunnumaer sna:
438 onTHMaAbHON ofecneyeHHOCTH yriaerogamu

."I_ll'l'.'T:n'rIIIJdE GEH'II,'IH WAL

e % 10 I : S — R . i 5 KD L:H:Illl . IpoCT C¥~-
CK IF.'::::H“::::S qeHA -._hctcp H:IE-I.“HL I'I-I_"I_hufl- : C Fpulllﬂ'-i”—‘“ i ﬂcI-I:TIlI'H}"TDﬁ HUHREITTII&HHEFI asora. [lpi pE[’p Y
VTR0 ACCHMILRE Gy ml':l'.ﬂrﬂ LeCTBA 200 kr-ra—t-cyT"! # KONUEHTPauHA asoTa T
. 1500 kr - ra”! =30 cvr - xoro E:Ecu-nmmcm}’lﬂT CKOPOCTH HAKONJCHHA a307a, pashoii 4 .”}{
= 00— 190) wkreratoyry o YT B .cyr—!. TIpH HCAOCTATKE a30Ta 3ABHCHMOCT Mexpy YPOISEM
8 :

norJoueHnes a23oTa IepHOM MeHHILE NPHEHMAET

ON8 ONTHMANENOH o0eCACUESHHOCTH a30ToM ; OO i 3
Xl ned Hﬂﬂﬁmvm GopMy ¢ HAKAOHOM OKOIO 60 xr-xr—!. C gg:ﬁ::ﬁg:}:;x n:T
i FIn i T | 3
ﬂ= CHODTL |g-'||.‘|;:|"--:1; I”:.' : ::;u %} JT&\- i = gj"}fnﬂlﬂ'””ﬂ EBD‘IH HD}EBBH {JTE-HBQHBQ'ETH FFG:‘:;THH B EE “E ypuﬂeﬂh
= S oth fiotas ushreiis ofl, OTPAYKAA NOBLIICHIHE CONEPIKAHNA 2 piie. i
: : np 0. 14 KoTOpOC BHXOANT KpHBAR, woOraa yEE.I'IH'«I-E‘IIIIE norm
ga=n =27 ¢ MATS: e ie NPUBOMNT K MOBHILICHHIO YPOXAA 3epHa, OMpercs
— =T rremrgrr o ST L AMMITHPYIOULHMIL axTopaMu (nanpumep, ReQHUNTOM

gTCH ApYTrumnu

BOAB, Gonc3HAMH HAR BREANTENAMH — CM. 1.2-3}-

Henssa JocTius eule Gonbilero HaKOMACHHR 23074 B 3EFH:H|EI§;
toM Aasduiiefimiero yseaHueHHA €ro HOHUEHTPAUHH B B:r?a::une b
TRAHH, NMOCKOJLKY runeprpodupoBainoe passATHE JHCTO o 3¢l¢gﬂ'
WoCTH MICHILE HPEBATO BOIHHKHOREHHCM Hﬂmmmmmmxﬂnemaaw
yop (noseranne 1 Goawuiag NOABEPHEHHOCTH eAmHL), epHo
renbio, MORJOCHIEHHE 3HAYHTEALHOTO KoAuuectsa asora B 1 PEH_
qocne UBETEHIH NBANETCA OGA3ATE/bHEM YCAOBHEM JOCTHHCCHHA

'\ COKNX Vpodacs 3epHa.

ATH YPABHCHUA BRAOYEHH B AHNAMIYECKYIO HMHTAUHOHHYIO MORE
npeacrapacnunyio B 3.4.7 1 3.4.9,

34.6. Henoasaosanue asord, pocr u ypoxai sepua
Moraoulenne asota nIUeHNUEn 3aBHCHT OT KOJAHYECTBA A0CTYNHOR
43073 B NOuUBE Il VCBOEHHHA a30Ta N3 MUHepaAbHLX yaoOpenuil
AHYECTEO NOrJCWEHHOre a3oTa (e3 yueta a3oTHHX TOAKOPMOK
3aHO € HOTPaTaMu, o0pasyloULIMICA B DPe3yIbTATE PA3NOIKEHHA.
BEHHOH 'I.'II|'.|T'HH1H-{|L. H € RE!FHHTE‘P!IETHKEMII HGI]',IIH{.’HDI-I CHCTEME! pa
(nannofl i aKkTHBHOCTLIO ero Kopuel), dPekTHBHOCTL HCNO1b30BE
A30Ta nileHnuel, onpejeaseMan Kak Koneunas Guomacca 3epHa f
EAHHHILY YCBOEHHOTO d30Ta, 3aBHCHT OT a30THOTO HHAEKCA NpOLVRTH
HOCTH 1 OT KOHUEHTPAUNN 830Ta B 3epHe. AJOTHLI HHIEKEe npoAYVETH
HoctH NHI — otHolwenne KoangecTsa a30Ta B 3epHe B MOMEHT ¥
K O0UleMY ero KOJHYECTBY B pacTeHnn — o0bvHO H3MEHAETCH OT
Ao 0,82, Ecan B (aze naanea aepHa pacTeHue HCNHTHBACT HEXB
BIAATH, TO COKPANLACTCA TRAHCNOPT A30Ta N3 BETETATHBHLIX OpPraHg
B pacryulee 3epHo, 4to Baeder 3a coGofi ymensinenne NHI u, caene
TeAbHO, CHUEeHnne shPesTHBHOCTH HCNOALIOBAHMA a30Ta, BJHA
BOAHOTO JeuuiTa MOMeT NPOABNTLCA €lUle CHALHEE 1l BHpa3HTHES
B ycHopennom crapennn dorocunresnpyiomnx teanei. Takne ycaoB
He 0DECneynBaloT HOPMAJLHOrO HaAuBa QopMupyllleroes sepHa, I
STOMY JLIA TAKOro 3epHa XapakTepHo BHICOKOe coflepmanne Gedka M
HEOONLIWON MACCe CYXOrD BEILECTRA, YTO MOMET NPHBECTH K CMOpLULHAS
HHIQ Jeped. 4
Mpn nopmaibiom obecnedennn pactennfi azotom 8 cpeates O
65 1o B0 % asora, conepiamerocs » aepHe, NOCTYNaeT #3 BereTaTHE
HWX OpPraHos, a OCTABIIAACA AONA NPHXOANTCA HAa a30T, NOrAoLLeH:
Hulil KopuAMH nocfle userenns. MowHo onpeieants  KoJHYECTHE
4307a, AOCTYNHOrO AAR NEPeMCIleHHs B 3epHO, ecdH H3 asora, colep

Yacte 1. Moaenuposanne PoOcTa MIIEHHLUB
nocjae UBETEHHA

Il oc, E. M. Lpees, ®. B. T. Menuwnr ne $pua

34.7. Onucanue modeau

B stoum pasnene paccMATPHRAETCA MOLEeNb POCTA TMINEHHIH NMOCAE
WBeTCHIS, Oojee AeTanbHO Onucannas p pabote (Vos, 1981). Mo-
AeL HUTErpHpyeT ONHCANHE TAKHX NpPOLeccos, KAk accHMINAUNA
0., AMxanpe, nakonaense yraepofos (kpaxmana) u Geaxa B SepHe
NeHnuE, nepepacnpeaeTeine H AGHOAHNATEILHOE NOrAOUICHHE 23074
N u crapenue anetwes. [lpeanoaaraerca, 410 ch}'HT}'pIIHI'I poOCT BCEX
Opramos, Kpome sepent, sakanunpaerce 8 Qaze upeTeHHd. Honycka-
ETCH, 4TO CyXOe BellecTBO 3epHA COCTOMT TOJLKO H3 YrAeBOAOB H
Oeaka. B srofi mogean npuusaTt cyTOYHEIG 1WAar no BpeMeHH. TMoMumo
XApaKTepuCTHK nocega B dase UBETCHNA, B Ka¥NecTBe BXOAHBX OaH-
Hhix HCNOJL3IYIOTCH CYTOMHBIE 3JHAYEHHA pagHaunE M TeMnepaTypH.
He yunrunaeres sausune ppeantencit, 6oacanefl B HEAOCTATEA BJArH.
Cyrouuas accumunsuns CO; BuuncAserca 1O ypaBHeHHAM, npHpe-
AeHnEM B paGore [yapmaawa m pawn Jlaapa (Goudriaan, van Laar,

1l Bemas 3 308 161

B cojoMe B Makune. KoandecTno neproro cocrapiser oxoao 150 KT X
> ra=l, a nocaeamero —okoae 60 kr-ra-! ann  ofWuRMX
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AE

1978} u paccmorpennum v 3.2.4. Buao NPHIHAHD HEOGXOMHMbIN
ayemorpeth ciumense AMAX (uurencusnoctn orocnuress nnm
CHILAMICH PAAHAUKH HA EAHHHIY orocHiTesnpyomen
HOCTH) 447 JACTHEB, OCTAIOWNXCH JENEHEMH, HECMOTPA Ha cTa
Beaegersne orpannuennoets IHCTIEPHMEHTANLHBIX RAHHBIX  Cems
npeanoaoxenne, yro AMAX yumensiwaeres NpONoOPHHOHANALHO Vg
wenno (horocHnTeanpylomed nosepxuocTy, )
NEPHOL HAMIBA 3€PHa B peayabTate CTAPEHHA YMeHblDapy
JioWanes sencholl poTocHHTeINpYIOmMeR Tkann. B npepgaraeMoff y
AT 3TO YMCHLIUEHHE NONTH NPONOPHHOHAILHO KONHYecToy  aag
B JHCTRAX MOCAC UBETEHHH, KOTOPOE COKPAIaeTcs 33 cHer @
B 3epHO. Yunteman Bkaan creGaefi M Kodoches g ACCHMHIRNID C
PACTHTEILHEM MOKPOBOM, NPEANONAraeTcsl, yTo obuwasn (poTocHNTES
PYWRILaR NOBEPXHOCTL Beerga m 2.9 paza Hoaslie NACHIAAH NHOTLE
Huxanne POCTE 3€pHA BHYHCAAETCH € NOMOLILIO Koadidnmmen
oGpazonannn CO; NpH cunTese YraeBoioB M3 rjoKoaw H e
M3 amunokucaor (Penning de Vries, 1975 tamie o, 3.3.4).
MCHCHNE NOCTOAHHEX KoshduuHenTos nas onmcanug NPoueceos
ACPHAHNA ©H  TPAHCNOPTA BOAST K HENPHEMACMOMY  3aHR
H3MEPeHHON CKOPOCTH AWXaHHA (Penning de Vries, '1975: de
et al., 1978). TTostomy auxamme BereTaTHBHLX OPraton BLYHCAALTE
C NMOMOMIBID SMAHPHUECKHX KOSQMHIHCHTON, 9TO CHEMAET TEop
HECKYI0 LeHHocTE 5TOl moaean. YnomsnyTe KozppuusenTs sap
OT TeMneparypu ¢ xosddmunentom Q. paBHnM 2,0, _
[lepuon mannsa sepua (puc. 42) momno PA3IEANTL HA TPH MG
CICA0BATENBHIX cTagun. B Teuenwe nepsoil gekany CKOPOCTL POCT
JEPHA 00BIYHO HeBBICOKa ((OPMUPYIOTCH KAGTHH sHaocnepmal, o
BPEMS Ha3nBaercs Jar-nepuogom. Bo propolt crammm ICPHO pacT
C MOYTH NOCTOAHHON CKOPOCTLIO, 3Ta CTAAHA OXBATLBAET GO LT
HACTL nepHoaa HajHBa 3epua W YacTo HasuWBaeTes AHHETIHOR
aueil. B rpersell cragmm, wam cragmm CO3PEBANMA, CKOPOCTH HA
ACHIHA cyXoro peulectsa Momer OMTh HH3KoMN, [in A00BX CYTOK CKO:
POCTE HAKOICHHA CYXNOTO BCULECTRA JCPHA, B rpammax wa 1 md, Ha
RUIITCH yMHOMenHeM wncaa seped ta | m? (NOKER) ma CHKOPOCTE
pocra sepua. B wawane naansa sepua wncao aepen NOKER snoasl
YAORICTBOPUTEALHO ONPEACASETCH 110 YPaBHeHmo v
NOKER = 3500.0 + 14.0*CRDW AN
rae CRDWAN —macca cyxoro seumecrsa nocesa ma AATY HBeTeHHA
FrM=2, i
Mpeanoaaraerca, wro & Tewenie JAr-NCpHOIA HMEeT MecTo K
NOHEHURANBHEI POCT, OTHOCHTEABHAR CROPOCTh KOTOPOro cocTaBJAER
0.3 rer-l.cyr-t npu TeMneparype 16°C u Qyq, paswom 2.0. B 3 0T
HEPHOL CKOPOCTL WAKONACHNA (eaKa ocTaeTcs nocToankofi i cocTans
ager 0,17 or ckopoetn nakonaenns VIACBOA0S, I

—

i
S npaxcenue 51 s

Hanuuwmre ONEPATOPL, ONHCHBAKINE SKCNOHEHINANLHL p_
B TCHCHIHC Jar-nepHoaa ¢ yverom TEMOEPATYPHON 3aBHCHMOCTH.
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i E_'n:r.c}.lct’[pﬂ'[ll ne
- gedtnbl

FepHa Takus obpazoMm, 9TOOM
g Eﬂnpmgi;::i;fg:::h rngﬂnnﬂﬂummnbuﬂm pocTa Ha Ju-
goroa HHEHDI-[EHI.[HEI.’II:HHﬁ [:I'I]ET__ CTAHCT PABHEIM l'IﬂTEI:;LJ,II:;
wopOCTH POCTa B TEMeHHe JnHelnofl cTafum HAH I'J[:IE'H_EH

3 k:.i?-w:mam CHOPOCTH pocTa Momer GuTb oKodo 25 r-M

Mo

I.I"'“'D

ge. 2o npit Temnepatype 16°C u Qo =1,5. Llensocts Takoro noa-

Xevr

yaeTcA B BO3IMOMHOCTH NOpOrnoauponaTth Gonee paHnuf

A0 K8 : L ‘
yond HI r.-,' gar-mepHoAa K JHHeHOR cTalHH NpPH NOBHLIMEHHN TeMne
E E:"..I- |I wil &S
;ﬂi‘:’h’pl-l (cur. pPHC. 492},
.- |
!.--"".-.-.-.-.-
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[, |
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i 1 ™ T I L ISR

7] 5, 0 2 Irzy I e B 38 eym
Bpemn nocae uBemesus

Pre, 42 dnuasiks cyxoro BEGECTRA 30pHa B JanlcHMOCTH OT TeMiEpaTYph BO3AyXa
ks T - i al L

(Vos, 1081).
10 g6
: HE "o J, 4 — cEpuEoofipanoe naMeNeNEe TeMHEpATYRM € ]
l'—_|__|n.:-::|-;l|:|” n:'TIT,‘r_'-l|'.,':'T,_-:r!_!.l-r::uglu._-qgihT-_-’-:.:wru"n_ TEMAEPATYpa Kopiell neage cocTaparaa 16 °C.

Yapaxrenune 52

Hlir;i!f-'i:“gr:g[anpm CSMP mMOXHO NCNONL30BATH AJA TAKHX REE:
Xonon? MenpoGyiite takot noaxon, mMoaeanpys pocr EEpfm_n TE"'.'[-
HHE Aar-nepnoga ¥ ARHefHOrO NEPHOAS NPH BHCOKHX H m_!;r-.u.'-: TE)
neparypax. Hauaawuan macca aepna cocrasnsier 7.0 r-m—=

—

[lpeanonaraeres, uTO NOTCHUHAALHEE CHOPOCTH ﬂc“”""’m;"“;
Yraeronon # Genkon s pacuere Ha oamo acpio (PRCHA 1'_FR R
COOTHETCTOOHNO) OCTAIOTCH MOCTORHHLIME B TeueHue Aunefinofl cTaaum
i NEpiodn cospesanus NpH STaJoHRONl Temnepartype. Kak panee o7-
Meuagock (esm. 3.4.4), npouecce Hakonsenns GenAka B 3EpHe MIISHHIH
Goaee wyrko pearnpyver ma Temmepatypy (Qie==2,0), uem npomnecc
Hakonaeunn yraesonon (Qu = 1,5)

e s




Accumuanuun CO, NOCTABAACT YrAGBOAW aas pelepBHorg
(cm. 3.3.3), KOTOpLIfl, Kak noaaraor, PasMellaeTcH ToAbKo B
¥raeeonw w3 storo douaa PACXOLYIOTCH HA nonoamenue yrg
(Kpaxmana) B sepue, BKmouas CBA3JAHHLIE C 3THM 3aTpaTel &

B,
. Mep, YPOBHEM NI0A0POANS No
! il VCAOBHAMME, HAMPN \ ;
-l'.".ﬂ-Ll,-'ll.'!_E“!E:;-l-H'Hg BCrCTATHBHLIX Oprados noberon BEHL_JJ.."IH?TGH.
RUITTOR -0 auiA 33072 B CYXOM BEleCTBE STHX OPratop OnycKa-
..~"..-:r ad Hm_mE:-;;l:mm 4 mr-r-. hpll AOCTHAEHHH MHHHMAALHODH HKOH-
B on HIHE )

-r~') npekpaliaerca Haxkonme-

XaHue pocrta, AnMXaHHe, of CIOBACHHO® OTJOMCHHE Genka e caora B noGerax (3.5 Mrer . :

p : oy = : TP“”””“‘J;FPHP Cogpalinenye NOCTYNASHHA a30Ta H3 KOpHell npen
AKa -

H AEXAHHE BereTATHBHLX opranos. Korga CYMMapHU CYTOYHMT of | 1
a ' e : ero nocTymnae-
TE3 YIrICBONOB H HX NOCTYNJEHHE N3 pesepehoro  donga org nne O 10 MPONCXOANT NapaiaeistHo cOKpallennio Ty

e i [T bk .
BHTCA MeHblle cyTouHof noTpedHoCTH, nepswil Npolece, KorTopg [ .nmﬂ"ﬁ; percTATHBHEIX OPraHOs PACTCHHA. G (R
Ilpli STOM EEHEﬂ..ﬂHET{!H.—BTﬂ HAKOMNeHHe jFE‘JIEBI:I'ﬂ.GB B EEPHE. i HItH ,'l.:ll'i.'“":-":ll'”DETh ipﬂ]lﬂ' HAJHBA .]Epﬂﬂ [N}

i [Mpomo
Cytounas norpeGnocts epHa B Oeake waxoguTes ¥ MHOMEHKG

OCTHI0 YIJIEBOIOB WIH #30Ta, OAHAKO 148 370f fasn ﬂni::r:';i:t
] ik il drsplepine. = Maasias TNpoLoaHH-
HHCIA 3epe ¢ KBajapartHoro MeTpa Ha MOTEALHANLHY 10 CHOPOCTL | gﬂu:ﬂ hH3NONOTHICCKIL MAKCHMYM. 3ITa MakcHMan P

i cf ¢ NOMOLILID NpocToil
rh AOCTATONNO XOPOLIO ONHCHBACT _
o [ e S0 reo-aneft (eM. 3.3.2): nepuoid oT UBCTEHHA 10 A0CTH

goHUeninn rpaty Oro BellecTBa IepHa MOMHO npi-
MAKCHMAALHONR MACCH CYX : 3
g ' EE:{[;Hemm BLIPA3NTH CYMMOf TEMneparyp '[I'lsu'é]'_- s e
I ' ngumnm-m MumMaiasiyio Temnepatypy (TMIN). h;puﬁuqﬁnﬁ TeM-
R Pic. 43. C ] b DVR © tesenne 370ft padu BLYMHCAAETCH N0 cpexnedi cy
HE. 44, Lafak Mexay nasaasno xom Iy E TN Ak
~ WCll 330Ta B cyxoM Bemectse noGeraf neparype TEMP ® )
I I ] ; Ir 43Ty UBETEHHS N A0acid 230T4 B Ko oo DVR = (TEMP — TMIN)HSUM
& 14 Te 18 mp.2° Ypomae 3epua, wakonaennol o peayasTa . °C u 500
Hﬂwﬂ'”‘? o emmodues. N AOIAGIENHA 3078 #3 NONEN 1 ”“E'Ep‘lf : Moaxoasuuie ouenkn ana TMIN ¢ HSUM cocrasasor 6°C
nobezax ACHEA B3 kopueh (MXRCRS). oW

aaveo-aHein coorpetereenno. Hauanwnoe anauenne draanl ]'IEI.“:'IBETI[;
Elpvs'-mm-m. pasusiy 0., cyrounoe npupamenne — DVR. F.;,tr::!‘
DVS npocruraer amagenus 1.0, nepuoa nananea 3epHa CHYMTACTCA :
BEPILCHITRIN.

KODJICHHT B pacuere Ha oano sepuo. Asor, HeoOxonuMmuil aag ey
Te3a Oeikd, NOrJouwaeTes H3 HOYBL N H3BJEKAETCA M3 BeretaTty
opration. Hayuenue pesyavratos HEKOTOPLIX SKCMEPUMEHTOB f
AHA0 BHIABHTL CBA3bL MCHKAY Hauaibiof KOHUeHTpauneli asora g
XOM BelUlecTBe noferop Wa AaTy uBeTeHus N noaeil azora B Kope
YPO®ae 3epHa, vaxonaeHuoll n Pe3y.anTaTe TpaHcnopra asora,
TMOMERNHOTO M3 MOMBH 0 H3BJASYCHHOTO N3  GHOMacCh KOPE
(puc. 43). Hz storo PUCYHKA BHIHO, 4TO yMEHLINACTCH BKAAL 43
MOTAOWEHNOrD N3 NMOYBH M PEYTHAHIOBANNOIO N3 KOpHeil, B KOHEY
HOE CONCpHaNHe 230Ta B 3epHe (3TOT BKAAA BWUHCASETCS Kak el 2
43074, conepikallerocs B 3epHe, KOTOPAA NOAYYEHa He j3 Haa3eMHO)
HACTH PACTCHUIN) NPH VBEAHYCHHH HAYaILHOI KOHUENTpaunn a
B moberax. Kpome toro, xapakrep pacnpenenenus azora p noler
MEHILY SJEMEHTHMH HOJIOCA, MIACTHHKAMH JNCTLES, cTeGAAMH H 0
AGUREAMH SCPeH COXPAHACTCA HCH3MEHHEIM B TeyeHile BCCro nepHOAE
HaJHBa 3epua. -
3TH coobpaents no3soaNIH MOCTPOHTE MOAEGAL 230THOrO * PE
AUMA nocesa mennust 8 aze passHTHA dcpha. Pre. 43 nokasnl
BACT, Kakan noas cyrounoll norpebuocti JCPHA B as0Te noKpPHBES
CTCH 34 CHET NOMMOMICHHA A30Ta M3 NOMBH W nepepacnpegenednda H3
Kopueii nocae userenns (MXRCRS). Ocrabuwascs aoan  cyrodiol
no-peGoeTn (onpeaensevas  Kax 1.0 —MXRCRS) nocrapase A
B JUPHO H3 BETeTaTHBHEIX Nag3eMHLIX OPranoe, npHyes BKAaD Kams W AAOMIHX
m:-:upua BETETATHBHBMX OPraHoB B 3TY .ﬂ.g.‘IH] npm:i:] nponopunoxaneH ;‘:E‘}[}"“'“EE- Mueerest nocratounto ﬁ?EHHET:’:JT:;;?:;“:ﬂﬂéﬁg_ Er.;lgmpm
NEpBOHatanbHol KOHUCHTPaUMK asoTa & mem. Heofxommmo 3aMes “pfht:‘:”'q"“f_!”' 3““q““’*"m““3¢¢]’:fgn nlng de Vries. 1975). Onuako
HiTh: HTO NPHMEHHMOCTL 3TOrO SMIHPHYECKOTO NOAXOAA OrpaHmueHa JOmAn Llentunr ne dpus ( g
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44.8. Hposepra 4 aKCTPanoOASYus

PeavabTatel HECKOJLKHX MOJCBHIX ’:ll!"uf.‘l'l[:]lllI:P-ll:‘l’l'l'liflll:l-+ IIDEHMIIH:]-
HFDIH'{“-III MPOBEPRY MOMEIH. KGPGU.IIEE' CorinacHe MeHAay EI-HEI'IE'[H':::IE!“
TAALHWMI AANHEIMI W PACCHHTAHHLEIMH KPHERMH  pocTa sep a8
{“ETJ'-'IlP.’IE‘H]'J'[‘.’I:{','IL.‘I-IIIH asoTa OO }'E‘TH”HH-'I{‘HQI npn [lﬂf::'::::i:["‘lml?rn‘
apaMeTpon: HavaaLHOrO 3IHAYEHHS l.I.I’D‘['DL'.'HHTEJJ HEA €an H.{.L”H,“““
CHHATEIUPVIONLE]T NOBEPXHOCTH APH  paZHauHOHHOM a g
AMAXI » notenumadstex cKopocTell makonaenus _g.rr:delm,'.uimlﬂlw
4307THoR Komnoment sepwa PRCHA u PRPRA. Ypomaii m*[g;m a0
foceson uamensacs or 400 go 850 r-m-?. 3uauvenns AMAXI. neo6
ROAUMBC ON8 COPMACORANHA IKCNCPHMENTAABLHEIX AAHHLIX W pacue-
TOR MO MONCAH, JeMKaT B CAHIIKOM wnpokoM untepsade (or 1.5 m‘ji
Goace 3.0 row2.y'), yrobu GWTh peadbHMMH  c GHOAOTIMECKO]
TOUKH apenus. Tlpuunnid sTOr0 NOKa He AcHLL

'['-'H':;r:m:u!x:m_! A7SE COPMACOBANNS AHANAIONE HIMCHEIHS PRCHA
" PRPRA Guan cpasnnteapio yie. DTH CKOPOCTH B thnﬁ-}? ;;i]:{;
CNeunpuuim 1an kamnoro reworuna. Otnowenne PRCHA k Er
ROAefiaetcn B npenesax or 7 1o 9 npn yMepeHHHX TeMnepaTypax.
Pacematpunas NPOIECCH YCBOSHHA YTIEBOAOE, MOWHO OTMETHTh




HBECTCHHA) HMET BHJL KPHBHX ¢ HACHIUIEHHEM.

: qeTeuHs B (ase yposkan, papuuii 15—20% npn yBeamenuu

MAKCHMAALHOE 3HAYCHNEe AHXAHHA POCTA JepHa He npeBuaey § god Pot .+ npapoct 8 aar- 1=1)
OT ofulero AmXahis pactenns. JIMXaHHe BereTaTHBHHX ppp TMoaeat A leHTpALNE a30Ta B NOOErax oT HH3KOro (8 wmr-r
OO BEYHCAEHD ¢ NOMOULLIO IMNHPHYECKHX KoshdHUNeHTOR, T3 Pyagaapton _“ (okono 16 smr-r~!) ypoBHA; KOHCUHAR HDHI.T.E!LTD&I;[HH
MOAXOL NO3BOMHA MOAYYHTH 3HAYEHHA CKOPOCTH OGIICr0  Jnixa B BBICOKOTO pellecTRe 3epHa NMPH 3TOM Bo3pactaer ¢ 15 1020 mr X
KOTODHe, BOIMOMHO, GaH3KH K (axTHueckusm. Ho xorza someny S§3ota B “:‘"";E;'
nolbayerest 4as GoJdee WHPOKOrO AMANA30HA  yeaoBHH, CcKopg ' v T
3T0ll pamHoll cocTapasmiel AEXanNA MOTYT ONPElCAATLCH ¢ ox wodeas azausodeficraus yeaesodos U asora
cToenbiMI ounOkamu, Kpose toro, Gute momer, cyutectsyep g 3.4.9. flpocTas .
OLHH ARNENTOp acCHMHAATOB, KOTOpPHIl noka He VUTEN H He Moge
Gute pacesmorpen jgocratoyHo nogpoGuo (anpnsep, NoTOK acew
AATOB B KOPHH WAH Kopuesyw cpeay). as wsyuelnsn stofi cro
BONpoOCa HeoGXOAHME JansRefilliNe HCCAeNOBANNA.
Bonpoc o pacnpegesennn accummanton NPeacTaBIfaCcICs CPABN
TEALHO NPOCTRIM, MOCKONLKY 34ech eCcTh JHUIL OOHa TOUKA pog
a4 HmeHno sepHa. Hesoamomno gocratouso Touno OnpesenTs
TEHUHAALHEC CKOPOCTH HAKONJEHHA YFACEOA0B il GoaKa B 3epue
CAHHHUY IJIOWLANH MOYBH, HCXOAA H3 COCTOAHHA N0CeRos B (aay mf
TeHHA. OGWUYHO HAGMIONZETCA NMPAMAR 3aBHCHMOCTD MENY 9HCHA
SEpell Ha KBafpPaTHOM METPEe U BErcTaTHBHON GHoMaccoll nobep
HO NapaMeTphl 3TOR PerpeccHH 3HAYHTEALHO BapLUPYIOT B 3a
MOCTH OT YCAOBHIl skcnepumenta (ypaemenns (49) u (52)) u reg

Syehl VIIEROAOB H A30THHX COSAHHCHWA A0 CHX nop llﬂﬂﬂ-"HF:;
D iiics fle3aniCHNO APYT OT APYTd, XOTA B UEAOM PACTCHIH O

IChH - g
Puﬂﬂm.;-;'luhm::luuaHH, Urobu nokaszate 3TY “H”HMHHHP' pa;:::ﬁ'[z:_
ml!n~.'|'|m|ue1m'.'m, HO BROAHE DEA/NCTHUHYIC MOQCdh, KOTOD
pHM T ¥

ko OTANMAETCA 0T Brueonucanxoft moaean. B .‘tunun:r:m:z
EHG-:::I11.115H~."L'H:.'.: YNPOULEHHAM, 3IeCh TAKKE WIHOPHPYETCH B
Ku}nn'[ﬂ'll""hu (pce pacueTH aunoansoTea aas 16°C). o
BN Cvxas Macca sepia GDW (re 9{} pa;gcul!mlﬂ}ac'.rﬁﬂwmﬁm e

' cKopc -m—2.cyrl). J

s cxopoern pocra 3epHa GGR (r :
c“EL‘n:'I-:GPpac‘.ra E"GE ZABHCHT OT uuUCHA 3CPen H “ﬂt[‘??mﬂhﬂﬂf;mu:x
m:-l:n naKongenns yraesogos (B puze sepua) PRCHA (s Srep."u o
ﬂg | sepuo 3a CYTKH). [Ipeanonaraercd, 4To CTAHAAPTHOE 3€P

[§] ccHl CO-
£ 0 - TapUIvViocs wacth ero OGHOME
12.5 cocTORT K3 Oeakoe, a oOC )

tHna (Vos, 1981). Pazanunme COPTA HMeoT HEOHHAKOBYID ::. B T rienoNy. (baKTHIeCKAA CKOPOCTE P R e
i h e r SEOUARER 8 PAcisIe 18 GG acpe0 KAKE MHAHMAALHAS BEAMMHHA CPeal NOTCHUHAJILHO BOIMO O X
Sl e v b e poctit pocTa W cKopocTefl pocTa, onpelefneMHX AOCTYNHOCTRIO YT

HHE MepHOAa, KOTAa He ONpPeAe/NJOCh elle KOAHYeCTHO
alaocnepma. B sakniovenne MOMHO YTBepHAaTH, uTO MOZE HPOBaH
pocta sepua (npH sTanoHHofi Temnepatype) ua EAHHHLY NAOHLE,
(Kak nponapefeHHs CKopocTH pocTa 3epHa Ha YHCAO 3epel) Heo
AHMO NPOACMEKHTD — TAKAA NONHITEA coenana B 3.4.10. [loxa
OTMEHEHHBIE DPA3AHYHA B TeMnepaTypHoOl  sanHCHMOCTH npoueces
HAKONAEHHA Yraepofos H OeNKa B 3epHe NpecTARIfIOTEA BOJHE
PEeaJHCTHUHBIMH, R
Komuenuus asoTHOro pexuMa, OKa3aBlIaacH HOCTATOMHO MOJIe: RED — AFGEN (REDTBI, ACH/WVEG)
HOMl, (PAKTHYCCKH OCHOBaHa Ha IKCINCPHMENTANLHEX AaHHWX O N ED] = ' ' ¢ 0.05. 1
pacnpenenenHn asota Ges poctaTouno rayGoxoro TeopeTHYEC) FUNCTION REDTBI =0., 0., 0.01, 0.0, 0.05, 1.,
obociosanng. daa yuera apyrux thaxTopos, Takux kak pedriuH B ACH — 1 _ . yraenodsl, T-M-% WVEG — Macca cyxaro Be-
BOAN ¥ Gonesin pacrennfi, HeofSxomnmo haisuefimee passaTHe MO oy il )
HeJ. M
Cornacnoe pacuerasm (Vos, 1981), sunoaneHsums gas -14-,"
KAHMAaTA H ArPOTeXHHKH, xapaktepumlx ans Toanawanm, noBHIIEHHE

poaz (GRC) u azora (GRN):

GDW = INTGRL (0., GGR)

GGR = AMININPGR, GRC, GRN)
PGR = NOKER*PRCHA/.875
PARAMPRCHA == 0.00090

GRC = PGR*REDI

1., L.

lectToa, r-M =
RED2 = AFGEN (REDTB2, AN/WVEG)

TEMNEPATYPH B nepioa Haausa sepHa Ha 1°C (npw  nocrosm . PP R 0.0001., 0., 0.0005, 1., 0.1, L.
MPOYHX VCAOBHII CPefil) BH3WBAET CHIBKEHNE YPOMKas cyxofl Macch FUNCTION REDTB2=0., 0., 0. o 9

st e ol Eu“z!" CThYioliee ypeanuenne sunusofl paHa Fae AN — nocrynuuifi azor, r-s?;

uun #a 130—I180 Mx-em~?.cyT! momer KOMnencHponaTs OTPHIAS ~ M . . _RNGO—CAG—MRG),
TEILHOC BJIHAHNE TAKOrO NOBMINCHHA TeMmepaTypH. Pacuers no MOE ACH = INTGRL (ACHI, GPHOT—RNG :

ABAH NOKA3anH, 9TO TeMMNepaTypa H CONHEuHaH pasHannsa 2100 rae ACHI — AOCTYIIHGIE YTJACBOAH B (hase LBETeHHA:

- . -2, o1
GPHOT — uernnnmi dorocuHTe3, T-M~T.cyT ]

BANAIT Ha nagonaenne asora B 3epie. IMokasano, uro 3apHCHMO L i
RNGO — nuxauie pereraTHpHHX opranos, r-m—2.cyt;

YPOMAA 3epHa 1 KOHeuwoli KOHUEHTPaUWM a30Ta or Hawaapmofl KOHS
HeHTpalHH azoTa 8 noberax {I‘Ip!ﬁ! MOCTOAHHOR Macce cyxoro Bemles

1685
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MRG — puxanue nognepmanns aepua, r-y—2- eyl 3
CAG — ckopOCTL HaKONACHHS YIIEBOIOB B 3epHe, r+M 2. cyp=It
CAG = (GGR/CVF

PARAMCVF —0.73
MRG = 0.005*GDW
RNGO = WVEG*0.01
PARAM WVEG —800., NOKER = 15 000..
GPHOTS — 30,
(GPHOT = GPHOTS*AFGEN (REDTB3, ACH/WVEG)* . . .
AFGEN (REDTB4, AN/WVEG)

rae GPHOTS — crangaprian ckopocts poTocHnTe3A, ToM~l.oypre

RED3 — rostdnunesnt PEAYEUHH OTOCHATCZa H3-3a  Halbk
AQCTYNHHX YyTAeROOOR: -

RED4 — kostduunent peaykuun dorocuHTesa H3-3a

AOCTYNHOrO a30Ta (MpeicTaBAAET NPoOLeccH cTapeHH:):
FUNCTION REDTB3=0,, 1., 0.20, 1., 0.25, 0., 0.30, 0.
FUNCTION REDTB4=0., 0., 0.0001, 0., 0.001, 1., 0.01, 1,
AN =INTGRL (ANI, UPTAKE—NAG)

Hoerynnuuit asor —s10 koanwectao 430Ta, KOTOpOe MOMer Oby
TPAHCHOPTHPOBAHD B 3epHo. MunaMmaabuwui YpOBEHE KOHICHTDALHE
430Ta B moGerax pacTeHHd, HHXKE KOTOPOro az0T CTAHOBHTCR HeHE
eTymutiM, cocrasaser 0,0035 r-r-!, FNS — nawansnas xownenrpams
230Ta B NOGErax, onNpefesiomwasn ero HauaibHoe cogepxanne AN
Pacwer ANI nommen punoanaTses  nagane NpOrpaMMu:

ANI = WVEG* (FNS — 0.0035)

ACHI = 160.,

3aBHCHMOCTL CKOPOCTH NOrMOMEHHs a3o0Ta (B rpammax na 1 M2 38

CyTkH) or FNS nokasana ma pue. 43 u paccunrmsaeres CTeyIOUTHM
obpasom:

UPTAKE = DEMAND*MXRCRS

DEMAND = NOKER*PRPRA*1./5.95

PARAM PRPRA = 0.00013, FNS—0.010

MXRCRS = AFGEN (MXTB, FNS)

FUNCTION MXTB = 0.0035, 0.45, 0.006, 0.45, 0.01, 0.4, . . .
0.014, 0.35, 0,08, 0,225

NG =INTGRL (0., NAG)

rae NG — koanuecrso asora sepHe, r-M—2:

NAG — cropoets nakonfenus asora s JepHe, r-m-2.cyr,
paf apasercs nonedt (PRPRA/(PRCHA *5.95)) dakrngeckof
POCTH pocta sepua. Dra
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078 MOMET MEHHTLCHA B 3aBHCHMOCTH OT

¢ AOCTYNHOro a3oTa K JAOCTYNHOMY yraepoiy — Koagdu-

orHoU T kunn RED. Macca Geakos b 5,95 pas npesHIIaeT maccy
a ped L

.ﬂiz;i'n..]l]ll.'-'r':"::'[ B HHX AROTR;

i

\ AG — GGR*0.875*PRPRA/(PRCHA?5.95) *RED
RED — RED2/AMAX1 (0.5, REDI)

unepatype 16°C nepHog OT UBETEHHS 10 (POPMHPOBAHHA MaK-

Hill-::" -::.|||||': GHOMAacCH 3EpHA paBetH a0 CYT.
R0 ekt

r-_._'l.T--.:"--*,'.rfr.’HH‘-’ a4 RKSFX u
. BOOANHTC pacuers ¢ HCHOAb3OBANHEN  MeTONa W
ra DELT, pabuora L  scenenylive peaymratii, B 0coberioch

o asiky AKTOPOB, AMMHTHPYIOIAX poct 3epHa. Yo mp '

T eiaibuas KOHIUCHTPAUHA a30Ta © noGerax GyAer BHuNe, dex

Ay
Et{.;:]ur “'r'-u ecait CTAHAapTHas ckopocth accuMmasuim  CO, nr?ig
e, 4 257 CPABRNTE. KospIUIEHT NPOTYKTHBHOCTIL CYXOTO Be-
N erna DHI 1t azora NHI co 3naueHHAMH TOTO e KOs(@uunenT
mecrsa ¥ 2
5 i 3.4.6.
3'4.-2{ I.]{ﬂng HHTEpBad KOHUENTpaunft a30Ta B CYTOYHOM NPHPOCTE

MaCCH 3epHA XapaKTepeH NPH AZHHOM NOAXOAE K MOACTHPOBAHKIO

ppoleccon pocta 3epHa?

Yacte 111, JleTepMHHHPOBAHHLIH NOANON
K MOZEJHPOBAHHID OPraHoreHesa nileHHub

X. ean Kefinen

3.4.10. Mpedeapureasnan modead OpanOZenela

CoraacHo smnupHyecknm sasucumoctam (49) u (52), EIIIIEJ;TDEQT:‘::I
Pel pa KBaapaTHeil METP PACCUHTHIBACTCA NoO nmm}m]:fcrecmmum
nocess K somenty YGOPKH M UBETCHHA eQOTBETCTBEHHO. un::
MTO KOHCTAHTL 3THX 3apBncumoctell OYAYT H3IMEHATBCH AaR HH}HIE;W_
CACAVEIOULErD BereTallHoNHoro |1upr:1n:1_a B peayabTaTe El.*l]liﬂlmﬂax}’ .“‘
BHA cpeaw w apyrax daxropos. XoTH HALIH 3HANNA 01¢HHTﬂgnnh{¥H‘
PaBamomux GopMHpoBannesd 3epHa, ADHO |[{r.:m::T::m1Hu.ET MOmE
H3d HuMe npegpapuTeanliad MOAEdh OpramnorcHesa MGH{H e
OUTRETHTL Ma BONpOC, MOMEMY BO MUOTHX cAy9asX pacTeHi ﬁcantfen-
PYIOT wincao aepel, GoJaee 1AM MeHee COOTEETCTBYIOULEE O i
HOCTH yraesogamul noclie upeTedis, Bume YKe NOAYEPKHBAJOCE,
HT0 KAK 33aKAagKa, TAK W pA3BHTHC OPraHop pacrelis Kmrr]?mupj;rﬁ
ETCA nIauMOCBASANHEM BAHAHHEM TeHETHYCCKHX coolicTe W '_-.-::nnﬁ:;ﬂ_
Okpymawwed cpeaw. Heofxoauman uindopManns nepeaaerca o p
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yeno. Tloka me npeacTaBAfercA BO3IMOM-

- : orpani HaMe-
A el A CTPOre 0 HesaBHCHMBEIM
TEHHE, 10-BHAHMOMY, NOCPEACTHOM ACTEPMHHALHN YPOBHEI ropag yime: sTh aHaueHue STOTO MApaMeTpa m e Paskie
Ounnako B macTosllee BPEMA HET AOCTATOMHON KOAHUECTBEHHOR M onpes npUXoANTCA HACHTHOHIHPORATE, CP

e ©r0 1 - ALTVD. ST0T noaxol NO3IBOARET
Eopie covcroxoanfeTaenIe Ky cromoe icao noteron RYle
Ry :; rl;‘.:l.l:*,-':IHETl.':H ofecnedeHNOCTbI0  ACCHMHAATAMHE,
T qum:n.m nepHoia BEreTAlHH AAR JaHHOrD copTa,
Hi-lImﬂ;auneplmeufaﬂmm MOMYHEHHBMH JaHHEIMA. =
sl sTane PasBHTHA MOAeAH B HCH He¢ Y4YHTHBAWT

a L noferaMi, BHpaxaeMmble CTe-

hopmanuy of olpasosaiin W pacnage PacTHTCALIMY ropMOHOR
BO3NCHCTRHEM BHEINHX M DHYTPEHNMX YCAOBHA M 0 BAHAHHD 4
HEll TOPMOHOB Ha NPOUECCH MHIHEACATEALHOCTH pacrenns. Srgs
(hopmauna HeoGXoguma, uTOOH OTCAGKMBATL NOAOGHHE nepeMeny
COCTOANHA B MONCAAX POCTH CEALCKOXO3RNCTBONHY KYALTYp. I3
¢ coasropamu (Dayan et al, 1981) npeanommam muoil NoaxXoq j

-. pEPE
'::;1 g oc!
a He npoAos

caraacye
mH.! HACTORLLICM

OnHcauuaA q:'ﬂPHIIpGBﬂ}IHH ItﬂﬁEi’ﬂE H],.fIJ.IE'iIJfI[FI ¥ ;-:.flﬂ|bj-[l: T'Bl-l‘a'. —— M EH LY p::HHDE{:E].‘!ac[HHHH & }‘E'H“H q]“:.luﬂ_l'lﬂ. HuerKHMH
[Chfan's Eﬂgﬂﬂﬂ}m OCHOBAHHBIH Ha KOHIENUIHAX, R3J0MECHHEX B o Eﬁ':-- 1ot efuOCTi B accHMHARTAX HAH Ap T
: | X ekyueh ; it yra it BKTepHCTY s KOA0Ca, Hﬂ‘[ﬂplill’l qacTilyng cobBma-

HOB PAacTeHHN 3aBHCHT OT TeKYiled obecneyeHHOCTH YTJCR0 13 My
HHCA yHe CHOPMHPOBAHHHX Opranos, KOTODHE B COCTONHHN
TPeOAATE 3TH aCCHMHAATH HMHTHPYETCA 2nNHKaALHOE AOMHHEDOE
nue. He wmamenss cymuwocti sroil HOHUENUNN, nNpHMeHnM e 3je
-8 MOACANPOBAHNA passnTHa nmennus. Bavaune nuakoil obecnen
HOCTH pacTeHHil a30TOM He YUHTHBACTCH, NO3TOMY aannas npeasap
TEABHAR MOAEL OPraHOrcHesa He NPHMEHHMA K TeM YPOBHAM NP
AYKTHBHOCTH, rae MHHCPaJAbHOE MHTAHHC ABAACTCH OCHORHEIM JTHM)
THPYIOUIM (hakTopow.

lpexpe Beero samaguwm wneao noGeros KyuieHHs Ha 1 ra s i
Terpane: 3

ANT =INTGRL (TLNI, RTF)

rae TLNI — navaabnoe uneiao noGeroe wa 1 ra.
Temn dopmuposanns noGeros KYLUIEHHS ONHCHIBACTCH DHpaKeHnel

RTF = (MXNT — ANT)/TCTF

rae TCTF — spemennoil kosddumnent s dopMupoBanis noGEraE
CYT; B

MXNT — maxcumansnoe uncno noGeros ua 1 ra, KOTOpPOE Noce
MOMET S(OHEKTHEND NOAAEPKHBATE B NaHUEM MOMENT: OHO
AHTCHA M3 BHPaXCHHA

Rt e nepHoda 3aKJaKH

E |L.I;:::Em1cr£ dopMHpPOBAHHA N
(070Ca HAXOAHTCH Kak :
7 | =(ANT — EARN)/TCEI*AFGEN (CHPTT, CHPT),

o0eros KyuUleHHs, CKOPOCTL 3a-
e JeNHHX KOJAOCheB Ha 1 ra;
B EFHE:?:[':igﬁi‘-}ﬁfﬁ%ﬁ]ﬁ—mcwnumr: yraepoabl Ha eANHHIHER
nnﬁ%&é[c}IT?j;Eensmua‘uﬁ goaddHuHeNT LAR

o 0.
e CHPTT papsupyer ot 1. 2 o
EHETL!.IEL[-E UBETCHHA MOCTEMEHHO OTMHPAT Te M3 noberon p

TH, a30T
TOCTHIN PEnpOAYKTHEHON CTAAHR PA3BHTHA. B :aii:gﬁecnumﬁ-
:L?J}Eril-f.-;lfiml'Dﬂtllill‘.?lE.'l!:'ITLI::FI B THKaHAX, meaH:lﬂ;I;g;mE cOOTIaHT
HocTh, WTO yuuThiBaerch B mojenn. Ilepepacnpeaeat

ITArpOaa He }":HFE:'IEEE:TEH-

J llii-!l'lrj-'.'Th ndhepelHpoOBAHEA Hﬂ-’lﬂfﬁf‘“ ugau'r::ﬁ Al
E."[E'.'I:".':-‘-'I.ll.'r.i [l]_..!-ju F'-.'L]E-HT“H I‘};]I:TEH‘HFI PACCHHT

RSPLF — MXRSF*AFGEN (CHFPET, CHFPE),

0710C-
‘RSF — MaKCHMAJbian CKOPOCTE AHQdepeHuHpOBANNA K :
:Li:l:l:: ::luhtq?iﬁmr::?::ﬁj ]:TEIHFPE = CHAVG/EARN, npuuyem 3Haue

ke CHFPET euonnh sapsupyer ot 1. 20 0.
MXNT = CHAVG/CHMPT SP =INTGRL (0., RSPLF)

rae CHAVG — oGecneuennoers neretatnsioro pocra yraesoaaMil SPNR = SP*EARN, _
Kr-ra=!-cyr=; '. rae SP —uncao kodockos Ha 1 roaoc

CHMPT — notox yraesogos, KoTopuil MOMEr MOHONOALHG 10 SPNR — uncao koaockos Ha | ra. o KOMOCKOB BAMAET KAK
TPebaATECA ONHUM nofieroM, B KHACTPaMMax Ha nober g cyTH. JIG Takum ofpazoM, Ha CKOHYATEALHOE HHCA NanuBaThCH  (BHICOKNE
MYCKAETCA, UTO CyulecTYeT CleAYIOUIAs CBASL MEHAY 3HayeHREM 0 BPEMA, B TeyeHHe KOTOPOTO OHH MOrMAH 33K mﬁi KONOCKOB), TAK H
cieinell nepemennoft u cropoctslo passutna DVER (onpeneneHHE TEMACPATYPH COKpallaT NepHol ‘bDP”"FEEa 10CTH  ACCHMHAATAMHA
DVR em. 8 3.1.2 n 3.3.2): : YCaoBuA, koTopHe wkouTpoJHpylT obecnenelHocTh

L = CHMETRAD YR 149) [ (#h1eke ancrosofl nosepxHocTH, YPOBEHD pafHatiiu).

saknajake Kojoca, CYT.

1

Konoce B TeHeHHC

qccumiaaTon. JLopoasHO
Kpaue Ayuze HeaOCTATOMHOTO MPHTOKA dce *
Palleso B cayuae Hepd Dt yTACBONORS. €NORAED

HONOMLHO nOTpeladTecd eaunHuHeM noGerom. CHMPTB spoanted nponsnoannuy ofipasoM onpenefex B
B MOAeab B BHIe napamerpa, COCUHGHYCCKOTO AJ8 KaXgoro CopTa, HMAHNAS KOJOCKOB, papHwfi oAHOA aecaToll ©

NPHYCM CYLIECTBYIOT pasanynd MERIY COPTaMH, cnocobHMMH JaBaTh MAKCHMAaBHOR CKOPOCTH PASBHTAA KOJOCKOB.

OFPOMHOC KONHYECTBO noGeroB, H COPTaMH, ¥V KOTOpHX 4HCI0 nobes >
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Hakonew, uncno JCPEH, PAIBHBAIILIXCA B KOAOCKE {GN}_ Hz
AHTCA B 3ABHCHMOCTH OT obecneveHHoOCTH - KOJlocKa yriesog,
(CHFPSP) B teuenne cooTseTcTayiowefl dasu pasputus: '

GNPSP — GNMIN + (GNMAX — GNMIN) *AFGEN » . . .
(CHFPST, CHFPSP)

RFGF = (SPNR*GNPSP — FGNR)/TCT

FGNR = INTGRL (0., RFGF)

GN = FGNR/SPNR

. roayueHuse PacueTHHE JaHHEe BNOJNE  cORACYiOTCA
cp ITép]lMEtlTﬂ.’[HIHHIL

e aue 5i
:’*”Ef:.“f:;ﬂiﬁrre 3Ty MOMedb OPraHoreHe3a NUWEHALL ¢ MOAENbID
i, | F]

it FGNR.
: ccunrafite ANT, EARN, SP_, GN
EUEEE a;}t:?;uﬂntcﬂ chenyline 1aAHHLE:

T 8l = 2 ER
INCON TLNI 1.
PARAMTCTF=2,, TCEl=2, TCT=2.

PARAMGNMAX =4., GNMIN=1.
PARAM MXRSF =0.3, CHMPTB=2.E-7

' T 5,8+ v
N T ] iPTT = (0., 0.), (1.E-5, 0.5), (2.5E-5,. 8),
GNPSP — makcumansio sosmoxioe MHCA0 3eper ma | Koaoeg HUNCTION €1 {3 E-5, .95), (3.5E-5, 1.), (3.5E-4,1.)
ROTOpoe Onpefenseres nocTynaeHHeM accHMIIATOR & KOJOCOK: (3.E-9, .43},

GNMAX GNMIN — makcusansnoe 1 MHHHMANBHOE YHCAO epe : FUNCTION CHFPET=0., 0.), (1.E-6, .25), (2.5E-6, .5), ...
Ha | KoJocoxk COOTBETCTREHHOD; ] 2 o m o m

GNR — cymmz '
PO yuaapuoe Koaitueerso sepei Ha | ra; FUNCTION CHFPST = (0., 0.), (1.0E-4, 1.), (1.0E-3, 1.)

TCT — kostppuument BPEMEHH Ann BOPMHDOBANUA 3epen, oy
| MoGern kyuenns sakaaiubatores mexay DVS =0. u DVS = (.425,

CHFPSP = C AGG/SPNR;
CHFPSP npunnmaer snavcnue or |. 1o 0: R i e R D s
1.05.

CHAGG — novok  yraesonos, ROCTYINBX Z18 POCTA SepHa; HOTQ
. 3apafiTe yCAOBHA OAR BEreTALHOHHLIX NEPHOLOB:

COCAHHEHHN azoTa noka e VUHTHBACTCH: E
FGNR cootsercrayer N, B YpasHenun (49) n NOKER s 34 — ¢ NOCTOANHO BHICOKHM YPOBHEM pagHalHu g&ET I?'.J}'?];
— ¢ NOCTORHHC. IH3KHM ypoBnem pajuaunn (FOV = 0.8);

H 349, .
Yposmai 3epHa onpenetseTes 8 PE3IYABTATE HHTErPHPOBAHKS hyHE: — ¢ coaneunofl noroofi, 3a KoTopokt caeayer FHEH}'P“EE
(FOV = 0.2 no dasw uperenns n FOV = 0.8 nocae nee);

uun CHAGG, a maccy oraeabhux 3EPeHl MOMHO JICTKO pacCHHTATH

B nacroswedt npeasapure.bioi MOJCAH uHCI0 3eped Ha | m® HEs ¢ nacmypeofi norofoll, 3sa Kotopofi caeayer CcoJHeuHas
NOCPEACTBEHHO SaBHCHT OT O0CCTICYENHOCTH YIVeBOlaMH Ha 38 (FOV = 0.8 i 0.2 cODTBETCTBENHD). 5
Kakoi Gyier noayuex ypomail o Kakoe WHCAO 3epeH

WawleM sTane BEreTHTHRHEON ¢-33H PAIBUTHA, B ﬁn-"“-'llu"HETEE
B. Menoanayiite gannsle ynpamxnenuit 52, 53 u 54 (nynkr a) aaa

MATHHCCKHX YCAOBHA weretaums upotekacT Taxiy oGpasoM, _
OOECNeNeHHOCTL YIMeBOAaMN B 5TOT NepHOA XOpomo KoppeaHpyencs : Acuetos mo Monein. Bamsume TeMmiueparyps Ha CKO-
C OOECMEYCHHOCTLIO YIACBOAAM mocae useTenist. MumenHo Mo 10 I opeis pacs Siiuahica

MPNAMIE 3AMACTYIO MOMHO YCTANOBHTH CBA3b MOIKAY WHCIOM 38D gECTR pocra fe yun '

Ha 1 m® ¥ ofecnewentoeTsio YIICBOLAMH NocAe HUBCTEHHA: pacTeHHe
TAKHM NyTem (POPMHPYET HMeHHO TO wnCao 3epell, KoTopoe OHO B COs
CTOAHHN noanepxueateh. Tem He MeHee, ecal B KOuie BETETaTHBHON
(PASH PasBHTHA YCTaHaBANBAETCH Apoxaaauas nacmypuas noroas
LTI 3acyxa, YHCAD 3epeH Momer COKPATHTLCH 10 Kpafine Majofl BE=
JAHYHHE, NYCTh Jame 3aToM nochAeavVer Acian naroga npwH Xopold
BAArooGecneyeHHOCTH noceros. B Taxkon CAYuAe Macca OTHEAbHBIX 368
PEH JOCTHTEET MAKCHMaJALHOTO 3SHaTCHHA 10 HCTOUICHWS BereTatHBs
"HX opranom pactenns. Korna seaen sa sicwoll norogoii yeTaHasaR=
BALTCH OG1avHas NOroma, BOSMOKHA NPOTHEONOIOHHAR CHTYaUHu:
Macca oTAeNbHHX 3eped GYAeT IHAUHTEALHO Mellblie CBOEro MaKCcHs
MAJLHOTO 3IHAYEHHA. XOTH, KakK Ve OTMeya’toch BHllle, STO A0
TOUHO SMOHPHYECKAN KOHUENUHA, OHa oTpamact PeafiLHYD BIZHMO=
CBASL MEMAY rewernveckHMy csofleTBaMu pactenuii n OKp Y a0e

172

rae RFGE —cxopoctu gopmuposanns sepua, supamennan uneng
3epen wa 1 ra B cyTeH; _




OP
oot aumuTnpyomai  daxtop. Moneas g AFE:E u&ﬁm
=t 10 MOAEANPOBAHHA POCTA H BOAONOTREDLACH e
2 e aanatia € uf-;zmﬂuﬂmux nactGHIL cpenlr&ﬂﬂﬂnmcpcnnrﬁ pc:r;a FJ'II:-*I
['naBa 4 yAOOpe I iMecKOMY TOXOAY, M _NapaMeTpH3OBA Py
Jl 1 e enys u:ﬁrﬁum npu pacuerax no BACROS u apyrum noa
{ oAyt

BaunsiHue BaarooGecneyeHHOCTH

B, y prmounan ux B ARID CROP. Ta;; 11-;3:; r:f ;g};ﬁﬂan;;ﬁ:ﬁ

{ : Fgenn, . OTPETh BCHW MOJE) a’ 2

Hd TPOAYKTHBHOCThL CE‘JII:EKDJ{DEHH(:TBEHHHJ{.. \ :'-,-uaun:-li:%t::;‘ﬁ::mﬁ?ﬂ?:;? Eg:::;zuu afech JHIIbL ;IE:ﬁTgpngaE:hHu;::ﬁ;I;‘
| e iy HIO MOMXHO H J 3

- :ﬁim' Ennefmqﬂi}ﬁﬂnuE_:ip?ljf:mlléﬂl; van Keulen, 1975). Mereopoao-

: npo-
1*.5“'1'“5.:“5;1 (pHIHONOTHUECKHE ACAERTH p3anMocensel HEaﬂéilE;Mpf:m
oo pacrennfi m BOROMOTpeOJeHHCM MM FI]HHHH f e
s rnc 1¢ yero 8 4.1.3 npusefeM NPHMEPH HCNOAL3O o
p 412, “T' B 4.1.4 u3naraercd METOAHKA HMHTAUHH pﬂcﬁ%u e
H 1 = L P -
"le::rl;[ﬁmu ar ARID CROP, npuyem ccoboe E”“;ﬂ‘::"'; 3}§ s 3.6)
- Moul i smogean oOF ondcanHmx Beume (oM. 3.3. B.0).
i ﬂgul émlﬁ;j-ﬁ:manunu pesyaLTaTRl pacueToB no AaHHOR ‘.-Tg.

i o 5 a i I|.r “'r -
P 1}] LT r!.l1“L"L"'|'I'iT]'.I'!II.lEtE:T'EFI. BO3MOJKHOCTh €¢ MPHMEHCHHR B APYTHX P
ne_-“ i | i

. 4.1.7 1 4.1.8).
mn&a\:;lj_;!::i[;]”[;ﬂ nporpamsma aqas sozenn ARID CROP cocrapjena

qa stauke Moprpan (Ungar, van Keulen, 1982).

4.1. MpoayxkTueHocTs M BAAroobecneueHHocTs

CEALCKOXO3AHCTBEHHBIX KyJALTYpP B MOaY3acy i HBsIX
YCAOBHAX

X. san Kefiaen

4.1.1. Beedenue 4.1.2. Bodoenorpefiaetue 1 npodyKTusnocTs

B pazgenax 3.2 u 3.3 paccmarpusanacs AeTanbHAR Mogenh POy
PACTCHHH, OCHOBAHHAN HA ONMCAHHH (HIHOJOTHYCCKILX [poueccor
ITd MOZeAb MOMKeT GHTH HCMOMbL3OBalLa B TeX chyyasx, Korna BJaan
ofecneqeHHOCTE H YCAOBHR MHHEPAALHOTO NMHTAHUS He JAHMHT
NpOnYETHBHOCTH. Takue Gaaronpuartune ans pacTennii  yedae
R COMaNelHio, CKOPee HCKAIOYENHE, YeM NPasHio, n CHeTeMax ¢
CEOX03ANCTEEHHOTO NPOMSBOACTBA, NPHHATHX BO MHOMHX paiic
Mipa. HeGaaronpuarnwe norogmsie VCAOBHA, H3KOE ecrecTEel
M7I010pPOIHE MOYB, HeXBATKA AGHEMKHHIX CPefcTR M7 MeHOP AIHI
BCE 3TO BEJIET K TOMY, WTO HeJoCTATOYHASN O0ecnedeHHOCTL MOCe
BOAON W MHHEDAJBHHM [HTAHHEM B TeycHie BCTETAUHOHHOTO
PHOLA CTaHOBHTCA raasHoft mpuuunod orpannyesus NPORYKIHOHHORE
notenuuana. Jas Momneaupopanns npoayvKuHoHHOro npouecca B Té
KHX CHTyaumax HeoOXOAHMO Npesie BCero anaansuposats paboT)
NMOA3CMHEX GPraHoB PacTeHHA N NOYBeHHLE Mpouecch, NOCKOMLKY
HMEHHO OHH ONPENeARIOT AOCTYNHOCTL BOAM M NHTATENLHMX BELIECTE
Ad7 KOpHEBON CHCTEeMH pacrenns. B npmumine somuo BEECTH 3T
FAEMEHTH B YNOMAHYTYI0 BHUIE NOJAHYIG MOAEAb, OIHAKO 3TO  Hi
CTONLKO YBEMYNT ee DasMepH, 4To OHa CTAHOT NOYTH Heynpand
Moft. Kpome Toro, weroropse npomecc, AETalbHO anaNHIHpYE
B STOl MONENH, CTAHOBATCH HE CTOAL BANCHM, KOFla ocHOBHHE (haKs
TOPH, OrpaHRYHBAKIHE NPOAYKTHBHOCTE — 3T0  BASro0GecHes 2 H-
HOCTL I MuHepaabHoe nutanne (cm. 1.2.2). 3

31ech paccMaTpHBAETCA MOOeAb, HMITH Pyiomas npoAvKTHAHOCTE
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. CH FAaBHbM
flocxoauyy B pacckATUHOACMOR AOACER FOHC H%::zlﬁmr:;ﬂ}‘ BO-
bl MOTPHM -
(hakTopoM NPOAYKUHOHHOIO ullunﬁzfﬂ-“!;igﬂlmmﬁm' et
fonorped.aciies 1 COA3AHHEM C HAM ‘cenenoBatill, HAYH-
Hayucumo s1oll ¢BA3H MOCEAILIEHO MHOMECTBO HCC OcHOBH-
. - 3 [anua (Briggs, Shantz, 1913). Oc
Ham ¢ pabort bpurca n i B5= o TOFHMecKEX ACTEK-
Basich I3 NpUACTABACHHAX 0 (U3HYECKHX H Qusno boTocHHTE3, e
Bur (de Wit, 1958) nokasad, 4T0 CBA3b ! it
BEWecTny 1 pogonorpelieinem Hpexae BCero 315}“"'!“;13 T—mﬁ}ﬂnnau
paimaunn B TevcHNe BereTalHOHHOTO nephoja. ipup
GyaeT paceMoTpeHA HHIKE. : P Hoft
Cﬁt?pﬂx_"rl. ulunupumm poiu nocesom E, Kak ;s Tﬁﬂp"';;;m:ﬁﬂpa‘
NOBEPXNOCTRED, NMPAKTHYECKH npﬂunaanpjnn‘?:;l;}uﬂﬂ“pﬂmpu“nHaﬂMm
Anrauny. Huvencusnocts GoTOCHHTE ' CKODOCTH
POBHAX, NOCKOJALEY CKOP
PRANALMN, MO AL NPH €e HHIKAX YP i 1
Auppyann CO; K akTHBHEM TEHTPaM JHCTa HE"EﬁET-:]:;gHLuI:::II:"IH} b
BakTopom. AMMUTHPYIOMHM CKOPOCTH Mpollecca mpH g
AHauun (em. paspen 3.2). ITH cefan K HX OTHOUIGHIE
NPeAcTanaend Ha pue. 44. ‘ ) CererEVioNas 0YeHD HHAKIM
Ofiaacty uamenenns (hpyHKLUHH, COOT ) eHHR.  NOCKDASKY
YPOBHAM paauaunm, NPaKTHYECKH Ae HMeeT 3Had N aa
B TAKHX VCAOBHAX POCT pacTeHHil HCROIMOXEH W3-33 e St
OOnLwedl wactn ywmepenHofi 30Nb, OTHOMIEGHNHE B [ipé[-}ﬂﬁ et
HEMEOHNLIM 1 He 3aBHCHT OT YpPOBHA PpalHalHH, p

=

=
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PHC. 44, KOTOpaA COOTEETCTBYET YCJAOBHAM, npeoGaanaoniny
CYLULTHBEIX H MOMY3ACYMITHBHX PaliOHaX, OKPYMAIOUINX SKBATORE
HUe nycThHH, oTHOmenwe EfA npubGausmrennio NponopuHoEs
jﬁpﬂﬁlllﬂ pajHaldy HIH HCIIApeHnKy ¢ ﬂTHPHTﬂfi BoaHoll moBep ::..:

4B 32 OCHOBY STH noAkeHns, ae Bur noayuun clenyioimes g
HOLIEHHE: E

AL

Ky anty pa

P=MWE;”*,

rae P—cy Flmesies

‘MMapHOe HAKOMACHHe cyXofl pacTHTeNsHON GHOMAceL
(8 GoasmmkcTse caywaen sTo GHOMAacCa JMUIL HAA3CMHMY OOR

il
E.AE/A
ES4
; E
I '- "
A
ﬂmnf;”l.‘l
Puc. -Hr JaslcHMOCTH  TRANGE
pauim £, accusiasuun A B RADAID
oTHoWeHs £/A or unre ENTRIPY-
. I CTH pasnannn K,

pactenna); W-—cymmapume norepn posw pactenusMmu, Kr; B
CpelHce CyTOuHOE HCnapeHHe ¢ OTKPWTON poguofn nnnap;umcr'm'-
Aravteeyt!; M — kosduument NPONOPUHOHANLHOCTH, Xapa
Syl it aq:r?t-itmnuncm BOLONOTPEG/IeHHA AaHHOrO BHAA pa
Kr-ra~'-cyr'. Tlokasateas x sagaercs PaBnLlM eanHNUec QAR VeI
Bl ¢ PHCOKHMH 3HAYEHUAMH PAfHALHK HYJW0 145 pafioHoB ¢
KHMH VPOBHAMH pafnaunn (em. puc. 44). 13 casan VA0BIETROP!
TEILHO ONNUCLIBAET PEAYALTATH PAAE ONBITOB nO onpeseten

(PEKTHBHOCTH HCMOJALIOBAHHA BOMM, KOTOpPLE GhlaH nocTapjeHs K

B BEMETALNONKLIX COCY/LAX, TAK M B NOJEBWX YCAOBNAX. Hexotopuie
YARTATH 3THX ONHWTOR cBeneHn B TaGn, 15. K-

HTEPECHO, YTO 408 NIUEHHUL o JOUEPHE, ¢ OAHON cmpu!_'
COPro U KYRYDY3H, ¢ Apyrofl, XapaxTepHu PE3KO  OTAHNAIOUTHS
3naveuna M. 3ror Koutpacr oTpaxaer Tor dakr, uto '

(poToch
¥ STHX KyJbTYp NpOTeKdeT No-pasHOMY: Nuennua u o '

} ; nepxHa 1 :’l
HALIeHMAT K pacrennam tuna Cs, Torga Kak copro o HyEﬂ:‘yﬂ
K pacrennam tiuna C,. Taaenwsii xapGoxenanpyioumi depment pac

TEHHA THIOA C-.I B ABa pa3a O e K CUE. LT HEPEGKEHHHP A LI
thepment pactennit trna Ca. Kpome Ttoro, Y pacrenuil tTHna Gy OF
Cyrernyer npouecc doroasixanusn, B pesvastate, s yCAOBHAX pagHd
[HOHHOTO HACHILEHHS, CHOPOCTh ACCHMMIRILHN CO; y pacrenui THOS
¢ MPHMCPHO B ABa pa3sa BHINe, yem Y pactenni tuma Cs, ‘-1;;"
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' B

Hakono

dHaneHne

i I Saman

CKOPOCTH

|5, Suavenia KOSpEHUNENTA TPONOPUHONAALHOCTH A 3R HEKOTOPLX
m:maulﬂr.rnmmu: KYARTY P

-I-'-'-_._'_._F_

Tk

i M OEr
FPecrpadispeesnfl pakos E ?:E:'{ Aurtop
o
— st , CILIA | BC 115 de Wit, 1958
!I}I.:::J:Irie PAREE I Eﬂ'@ Janssen, !‘.?I?E
5|,'¢';.”|'u_1.,uurt pou Bes- I 125 Hanks ¢l al, 19690
uiix pandmy, CUIA . -
Llcnrpaabuit  p-m Oy BC | 102140 van Keulen, 1975
cruatt Heren, Hapaiis g . : : :
pasbHEl P 13- C 83 Meyer (HeonyGankoban
11.:I|1|1Ea.,1.||u|1 pea, Ha B 1;1-1-.'“.:;!1!!!!{5521
I A | Be | 207 | de Wit, 195
e np | 210 |Doss et al, 1964
]_I,rﬁ.'.[la.:hHHI_'ld:Hr Bean- | Il 140 Hanks et al. 1969
ix panaum, CIHIA : 23 \!
;.3I¢-'.l":l‘lll::i.‘:lth.’!H1illl1hl. CHIA | BC 55 | de Wit, 1958 =
]_I,L:u.-;m_u,nmi p-i ny- | I1 105 Tadmor ef al, 1972
EIIL::I;I‘H‘ Heren, Hapanak s i s Rl
i B 53 | Mever (neonyGankasan-
ik Aanie) :
111r. Buewopcan, CIHIA I 214 Tanner, Sinclair, 1982
Beawwne panumis, CHIA | BC 213 | Briggs, Shaniz, 1913
Jloran, CIHIA F].:tl I::'l"aF] Eh:w.':r: -.-E :t }g;;
- Ko , CIITA P Siewart el al.,
]TH: l";:I"E'E]'F“P:’IFC - M 262 Stewart et al,, 1977
i raallc, ClHIA I a14 Slewarl et al., 1977
Hewppassuui p-n, Hapa- | Tl 200 | Yanuka et al 1981

pereTammonnf cocyd, I1— nodesle yCIonus.

M, wotopoe Gyaer

o1 08

TpancnHpamnH.

B HCHOTOpHX YCIOBHAX ACCHMHAALHKA
pactckue, Hasmeligs wupany ycreng (ewm. 3.2.6), ycramasausact KOH-
uentpamino COp; B MeXKAETHHKAX JHCTHEE B 33ABHCHMOCTH OT KOJE-
Gamnil uuTencupnocTH pagHaumn u xonuentpaumn COp Bo mHemHed)
epere. ¥ pacrennfi thna Cy konuentpauus CO, B TRaHAX ROAXEDHH-
Baetrcs ma ypopite 210 cn®-m—3, a y pacrennii THna Cy— 120 em® X
A m~% B pesyanTate STOTO NpH HH3KHX YPOBHAX pagHauun o Hop-
Manbioll xouuenrpaunn CO; so BHewsedt cpene (oxoao 330 owm® X
K M%) uncran accummasmua CO; y ofonx THnoB pactenuit npH-
MEDHO oaMMaKoBa, OAHAKO YCTHHWHAR MPOBOAHMOCTH W,
TEABHO, cHOpOCTL TpaucnWpaudd pacteHui
BHWe, yeym y pacrennf tina C;. TIpR BECOKHX YPOBHAX painalliH
HCTHUMAR accumpaauna COp y pacrednil tTana C, BABOe NPeBHIIAET
HCTHHMY0 accnmuaanmie CO; y pacrennfi Tana C; npH CpaBHHMEX
SHANEHUAX yeThHuKOR NPOBOAHMOCTH, T.€. NpPH NPHGAHIMTCALHO OAm-
HurencuprocTs aCCHMHARIHER
“ROpocThL Tpamcnupaunit — 370 raasHue (aKTOPH,
nprGANIATENLHO B

mana Ci

peryaupyeTca TeM, d4TO

onpefenfiouine
IBa pasa BLiMe
177

cae1oBa-
HANOJOBRHHY



— NMOBEPXHOCTB  JHCTHEB — MOMKET
; joniadE  NoBCpXHOCTE n
'FH*:”"P“H pas mpeswIlaTh naoilaas nocesa. Kammmil maﬂlig;a-u
§ HECKOTE R kil He3ABHCHMO Dearipyer Ha JehHUNT Baam

Y pactenuit Cy no cpasuenmwo ¢ pacremmsmn C, He3aBHCHMg
YPOBHA paHalum, . :

Tem ne menee muyrpenuas KouuerTpanus CO; perynapyers E i TPANCIHPALHs BO3PACTACT (JAKTHYECKN TpPAMO MNpomop-
paay X

BCera. Hekoropwe OTAMYHA B lanmmx, NPHBCIEHHLIX B B0} ety MHAekca JAncTopofi nopepxnoctH., Takusm ofpazow,
OCOOCHHO AMA JIOUEPHB, MOWHO OOBACHUTL, AOAVCTHE HAMHYHE oHanpHo po T AedHUUT BAANKHOCTH BO3AYyXa, TPAHNCTHPAUHA yBe-

I.; I3 w
TYMALRN B OAHHX CAY9AAX H €€ OTCYTCTBHE B APYIiX. . Sorga BOSHHKAC JOCHTENBHO GOALIWEe]l CKOPOCTHIO, YeM  ficnapeHte
3nauenne M, ycpeamenmoe po  nocratouo NPOACIKHTEBHE sacTcA EH g;:mﬁ NOBEPXHOCTH; CACAOBATENBND, PaCTeT H OTHO-
HEPHOTY BpEMeHN, — YIOGHWA napaMeTp 104 onucanus cBASH Mg A urﬁﬂlﬁ?f?g qT0 NPHBOANT K CHHMKCHHI snauernii M.
ﬂ-[“'j Fj i

HeHHfl, ¢ NOMOIIBI0 HMH-
T m - -n yToln uabexars ITHX 3aTPYA ' R
¥ uz-20” e LDas TOrO ;M“ MOMNO PACCUNTATH aKTHUECKoe anauchie Koad
O o -“mmmm-”T?J?umhi!p-zl:llmt W/P (ypasiueune (53)) ana kamporo or-
R B 15 "l ¢||ul!E‘I|T;|-_”[_“;m ppemennoro uutepsana. Kosdduunenr TPT[':;:::!E:;
wal | | :. | :—: : i Mmm-”-..,..:Hﬁxu:is[]'iﬂﬂﬂ'i"ﬂﬁ KVALTYPH A14 g“pﬁﬂfﬂElTHDT:n{ nl:i s
TN . : Fid gy LrL.--. paBeH OTHOWEHHI0 NOTeHURaALNOR CKOPOCTH TpaHC r:P'J':t:rI:‘D
o2 5 I | E i EPE-"“'I' CyAbTYPH K TOTENIHAALHON CROPOCTH HakomAeHis u}ruqe-
140 i . : EEI.I:J]LI'E s G6E STH BESHUHMHN HAXONATCH NO AAHHHM METCOpoa
! - B B il 33 COOTBETCTBYIOUIHE CYTKH.
P [ | | ! I .I : i[l.: ﬁ'll-:“.":i_[‘l'“[“ 3
L - :1 i | | [ 1 s =
i | i — 4.1.3. Konyenyns sodonorpebaenus & npocroid Modeau po
- i all gAT
' ' ] an
106 = I_-—__i ! H””:] EILLH A ::illipfl_] CETHRIIOCTH Hﬂﬂiﬂ'“'ﬂTFEﬁﬂ CHHA, I:I':a:ﬁd{ﬂi*'l-flé’fa
— . 8 4.1.2. » ynpomiennom BHAC MOMET HCNONLIOBATECE A 1{.1]: st
i'i'-' ; 19 é BORONOTPEOICHNA CCABCKOXO3ANCTBCHHELX H}'*THT}’EI-EHFH“;EF”J\[.“DTN”-[H_
ENemE e fexcafoe andapa pelpean FOBIAY B RCOKOTO YPOBHR pafHallHH H HEOrpaui

Puc. 45. Munasnka PACCTHTAMMLY HERCTLNWE THEUS ki rosphuunenta nponop)

anbiofl) cKOpOCTH poCTa.
RaaenocTi M » Asgate (Hapastas) » reqesme BEFCTALNONNOrD nephons 197218

Mpennosg#usm, uto cpeanes sHavenpe M Ans PUETDE‘E:’F:::’ HET:_]';E:T
€y cocrapaack 125 kr-ra~!-cyT! (eM. Taba. 15); oTHom 1efi MoHO
Bediuniofl HaKONAEHHA CYXOFO BENICCTBA H TPaHCIHPAIN ¢ OTRDHE
Hafltii, ecan uapectHo Eg— CPeiNAA CKOPOCTD "ma?E"H:E npHMepa
Toit poanol nosepxxocTH (Han “':“aP“TEM_‘_]{ s ehan B“Bapﬂemuu
BO3LMEM  BEAHYHHY, DaBHYK® 4 MM-CyT, NTO .SE necTRa
40000 kr-ra-'-cyr' soad. Torna naxonaenwe | Kr cyxXoro e panL
Gyact cnA3ano ¢ noTepAMH BOAH 3a CYET TPAllCHUPanHm T{FP:: i
1931), pasnwmn 40 000/125 = 320 ®r, 4TO COOTBETCTBYE

mienty Tpancnupannn 320.

NPOAYKTHBHOCTLIO M BofonorpebacHiieM. Stor napaMmerp ocolen
NOAXOAHT A08 OUESHKH pPasiHyHBX TCPPHTOPHA, BEreTauHOHHLIX I
PHOLOB ¢ pasHOR NPOROIHHTEIBHOCTBIO HAN PA3HEX BHIOB CETLOKC
XO3ANCTBEHHLIX KYALTYDP. OaHaKo 11 NPOrHOZHPOBAHNA pocTa pach
HHIl 3TOT nokasareas MeHee Mpurofen, ocoGenno 1A% pailonos ¢ B
COKHMH YPOBHAMU pamgmauny, K KOTOPHM OTHOCHTCH
SACYIWHBHX TeppuTopHil. B stoM momuo YORANTLCH, NOCKOALKY.
A0Boe 3Havenne M daxtHweckH Gansko K MaKCHMANLHO BOIMC 1 BAETCA CKO-

a snene d.1, paccuHTHEBA
CKOPOCTH POCTa B YCAOBHAX, KOFAa TpancmHpaumms PaBHa Henap B mogean, npegcrasaenioi ':,1 ET:V FHHDH!.}aH 3TY CKOPOCTH Ha
C OTKDLITON BoanoR nosepxiocTH. Pasywmeercs, » Hasaze pererall B osry, MPHpoCTA CYXOro Bemec}'rn PCF, maxoauM noTpeHOCTh KYJbe
NOTEHUNAALIAA CKOPOCTH POCTE, ONpeiefioman AHHAMHEY Maee Koad dinumeny P AL HHPATEI X —1): HHTETPUPYR STV NOCAENHION
€YXOTO BLUlECTBA, HH3KA, MOCKOABKY NOTAOWAETCH He Bog MpHXOAR '¥pu 8 pore WREQ (kr-ra ':5” NOTPEBNOCTH KYALTYPH B BOJE
(AR PALHALNA; KOTAa e chopMHPOBAACR COMKRYTHI pacTHTenHE %?11;[;”‘? PO, QEERRIERED: SRR SRl i
NOKPOB, MOTEHUNAJLHAH CKOPOCTH pocra BO3PACTACT 1o SHaueHEN =R
okoao 200 (pacrenna C;) u 350 (pacrenns C,) kr-ra-!-cyr!. T8 PARAM TRPCF = 320.
KO€ VBEAHYCHHE HCBOIMOXHO NpH  auavenuax M, npuscneHs WREQ = GTW*TRPCF

TWREQ=INTGRL (0., WREQ)

B Taba. 15. Kpoume toro, Kak noxazano ua prc. 45, snaverna M, BB
JUEACHHHE 0718 KOPOTKHX MEPHOMNOB BDEMEHH, cHABHO KoNeGaw

115 Toro wrofin nokasath, KakuM o0pasoM AedHIMT ““-‘EH 1‘121“'&'
H NPOAYKTHBHOCTS, MOMNO HANPHMEP, BEECTH B MOAeAL OYEHh NP

Takue woneGamns olyciaosnenw Tesm. wro AedHuNT BIaxHOCTH BO3S
o4 179

AyXa no-pasioMy BAHAET Ha TPaHCOHPaUWID NocesoB o Ha HEna ‘r
Hile ¢ OTKpuTORfl Bogwoli nosepxwocTH. Mo pPacTHTENLHOrO MNOKPOB
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LT ; DORTH 3TY Tpya-
! ANEX peaviastatos. Moxbo o

CToll pacuer Gananca nousennofl saari (stor Bonpoc noapoling Rl 1l "pu:u!:-:}ﬁﬁchnl_. i F;mmu: RN < Bintios NpGacHNress
CMATPHBACTCA B cleiyomwewm pasgene). MHTerpHpys vpashemsge oTh, “r'.Lil'[L,':rF';Buu-uwecmnm BOjIW, KOTOPOE NOTEHUHAABHO TPaHCMH-

Horo GanaHca, MOMHO NPOCACANTE 33 AHHAMUKOLN NPOAVETE pio 1 ; 2 epuota (WREQ* DELT), a satem npu-
BAard B nowuseHHoM npodune SWAT, wusawnnas ¢  sanacon o Blipyerca B TEUEIIL T“’“.ﬁ,,"‘,lﬂcgm TPaHCHHPHPOBANHONR BOAW PaBHO
B NONBe Ha AaTy mossdenns ncxomon ISWAT, o speas serty B T5, uTO ll:'_”“”"'“ﬂ,? Eﬂffi{l..lm_ Toraa akTHYECKad CKOPOCThH TPaH-
ocaaki RAIN u tpancnmpaumo TRANS B kauecrge nep .gmtl“ﬂl[“’lu'r'fﬁf,'ﬂfl‘mﬂ 8 KHAOrPAMMaX PO Ha | ra B cyTKM, pasua
CropocTH. CkOpocTs Tpamcnmpauns paswa NPON3BElenHio day SequpaiLil, BHPIH . 2 e RAIN*DELTYDELT
CKOMi cHopoctH pocta AGTW 1 Ko3(puunenta Tpancnupams & o TRANS = AMINL(W REQ*DELT, SWAT 4

pemenian AGTW pamna GTW NPH HaAHYH JOCTATOMHOrO Ko -

T e no
t : ol nepHoL BEIYHCOAETCR H
: ; Wil pOCT pPACTEHHH B TakK 3k
mara, " B SOR T SRS R ﬂcL:llll..lt;:El;IIIJﬁ: H.]:}Iﬂ}HEIﬂE'i‘II NounLl, KOTOPaA CAHWKOM CHALHO H3IMEe
HTA; fio :

g1l
N eeres B Tedeiiic STOMO NEPHOAA, 4 HENOCPEACTBENHO N0 KoAHYeCTny
AGTW = GTW*RED kol

-:qpaH‘:tl“F’“Pﬁmmmﬂ BOK: .
RED = AFGEN (REDTB, SWAT/SWATM)  AGTW = GTW* (TRANS*DELT)/(WREQ*DELT)
FUNCTION REDTB = (0., 0.), (0.04, 0.), (0.06, 1.), (I., 1))

PARAMSWATM = |50.E4

Crenens samensenus pocra RED CBA3ANA C OTHOCHTEALHBIM CORE
HAHNCM NPOAYKTHBHON Baarn B noyse, KOTOpoe pasno  (hay
CKOMY 3anacy saarm SWAT, AC/ICHHOMY HAa ero MaKcHMaJbHOe

uenne SWATM. O6e seanunum BHIPAMAOTCA B KHJOrpaMmax
| ra: ]

SWAT = INTGRL (ISWAT, RAIN — TRANS)
INCONISWAT = 150.E4
TRANS = AGTW*TRPCF

:;HDTE“

‘npaxesenue 56 - : i

%:{ﬂci!ﬂ:‘ STH BIMEHENNA B NPOrpaMsmy YnpamHenns ;:'EAEI;IP;':ETH
qecTBE VCAOBHI, 9TO HAYAJALHEE 3ANACH BARCH B NO 95 st

Eﬂﬂa o, Kamawe 14 ¢yToK B peayanTare noansa pofasaserca 2o
MM, £ # g

poae 0 DELT =T.

 4.14. Pocr pacrenuid a modeau ARID CROP

a4 B noanof
3acch M BKpaTLLe pHEQMﬂTPEIh} m“.;{f,"';ﬂ“ﬁﬂ; ;Ir}c?ér:m paceMat-
moncan ARID LRGF:{EHMBE"HH“ WIDK KOTOP

Jeae 4.2, -

pHB(:ZlE1I:}::1a|I.~5:{-[_,13Lr3.-1wuucuu. BCKOPE nocdc NepeHX AoMaed, lfﬂ:::i:ﬁ:{‘;’f
npopactanie ceman. [Toaaraeres, uto (asa npopactauns o S
BAETCH, KOrZa CCMCHE B BEpXHEM ﬂL“:“T"EaHT"MEwuHﬂMnmgm HAKO-
HaxXoanialch B ybaamHedHol cpefle AOCTATOYHO c|,11:n.rII‘l:'.u ITO 150 pos:
NHAACH cyyMa IKTHBHHX Temmepatyp (Bsiwe 10 C), PHB“H:{JEFIT I|}1::-
n}'tu-mtu?u Ecan 1o Hactynaesus SToro ;mrleurd npmmﬂ aAcTaHHe
CYLICHHe BepAMNX CAOEB NOUBL, NPOPOCTEH THOHYT M HE,; Pmm,;.my
BO300HO0B.1ACTCH TOALKO N10CE NOBTOPHOTO YBAAKHCIN, R e
Hakonaeins tpebvemon CYMMBE GKTHEHHX TE““?PHT:’F’ :Elnp. :I;]ijb]-mﬁ
Hajaemuue nn.iae:.mble OpraHn pH{':Tl.‘.]r]l:ﬁ C AafanHOn Haua,
GHOMaccon.
T[ﬂ:.'.l'ln.' FAROI 3aKAAAKH CKOPOCTH POCTA PACTHTEALHOTO nu-}:ft?t?l?f;
T-E. CKOpOCTL npmpocTa CyXOfi MAaccH CTPYKTYPHOro F“ETITEHH i
BRIeCTES, HaxoQnTcd no (aKTHYECKON CROpOCTH TiraHCNHP: Shic
Tpancnupaunonnony koadbduunenty (e, 4.1.2). Toeaeanud Humi‘l
TAETCH KaK oTHOWeHHE NOTCHURAABLIOA CKOPOCTH pPOCTA .”ﬂﬂaﬂ'1m_
Oomaccw k morenumansiofl cKOPOCTH TPAHCHHPAMNHN [Tm:d{m :-m
TeHUNAILULs cooTReTCTRYET (HAKTHUECKOMY COCTORNHIO PACTHT 2
HOCTH, He wenwtasaomed soaMoro nedEuuTa), nf-'*":'””"“””m’f g
POCTL pocta onpeaeasercs no ckopoctn accumuasmpn CO., ““':J?:fm‘
% CBOI0 Ouepens, paccunTHBACTCH 110 MHAEKCY JNCTOBON NMOBEpPX! g

151

Laa npocrotu 8 aanmoi MOZCAH npeneOpPeralT noYBeNHHM H
Hiesm. [lpeanomennan YOpoueHnas cxemMa noInogaferT OILEHHTE O
e noTPeOHOCTH B BOAe pacreniil, NPOH3pACTANIUNX B Pa3JHTHE
YCIOBHAX, H OUCHUTH HEOGXOANMOCTE opolenns,

Ynpaxrenue 55 _
Beenure pacwer sogmoro Gamames AONOAHUTENALNO B MOMEH
SUCROS (cM. 1ada. 9, pasgea 3.1}; samenute GTW ua AGTW
B oncpatopax 107 n 108. 3agafite sunagenne 15 OCANKOB 33
#awe l4-e cyten. CokpaTite war HHTerpuposannd go 1 cyr.

Mockoasky aas paga CYTOUHLIX CYMM OCaJKOB XapakTepHn pes
KHE PaspulBel, MOAEAHPOBaHIEC HCOGXOLHMO BHINOAHATE  NpH
HOM Iiare no spemenH (eMm. pazgaen 2.3). O6wung 3T0 He npHBEOAH
K KakuM-1n60 sarpyamennam. Onuako, ccan mona nogaeTcs ¢ TaKOH
HE PEryAAPHOCTEIO, KAK B YOPamHEHHMN 55, HAN Kaw MpH opolueHHHE;
VOHIO YBEMYHTL WAT O BPEMENH 10 7 CYT AN CHIHEHHE a
MOCTH BHuncaennii. B wactmoetn, npn HHTCTPHPOBAHNE DO METO
JiiAepa BLHCOKAN CKOPOCTH TPAHCIHPALUNN B Hayane mara no Bpes
MEHH MOMET SKCTPANOAMPOBATLCA Ha CAHUIKOM AAHTENRHLIT NepHOMS
410 NPHBOANT K MOABACHIND OTPHHATELMMX 3IHAMEHI -BmARHO
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VPOBHIO PagHaUHH H CBCTOBON KpHBOA (oTOCHHTE3a AAR OThen
Anctben (oM. 3.2.4), 3aTpaThl Ha AMXaHWE BKAKOYAIOT B Cobs
e nognepanua (Kak QyHKEUHw OOLIErD KOAHYECTBA G
B JAHHLIT MOMCHT H TEMNEPaTYPh) M AHXaHHE POCTa, KOTODOS
THBaeTCA 4epe3 3(QQeKTHBHOCTH NpeBpalieHHA GHOMaccH (oM
[MoTenuuanpHan cKOPOCTE TPaHCHHPALHH  PACTHTEALHOIO [
OnpefeaAeTCA Nenapaemocthio (cm. 3.2.0) u mumekcoMm AHCTOR
BEPXHOCTH pacTuTeasHoro nokposa. Ilpeanosaraercs, 4To H
PALHOHHBIT KOI(QHUHENT He 3aBHCHT OT (enonoringeckoll dasu p
BHTHA pacTeHnil man yeaosHfi yeaamsaenns nouss, I[locheimes
leHne HABJIACTCA  UPC3IMEPHHM  YNPOIIEHHEM, KOTOpPOE, Bl
JAMETHO HE BAHAEGT HA HTOMOBOE HAKONJAGHHE CYXOro BellecTp
CROJILKY B 34CYILIHBHE NMEPHOAL TPaHCTAPAIHA HeReJHKA,
HeCKas CKOPOCTh TPAaHCHHPAUHH ONpeleAsercs no NOTEeHUH
CKOPOCTH, HO NPH 3TOM HeoOXOAHMO YVYHTHLBATH BAHAHHE T,
KOPHeOOHTaeMOro clon H BOAHOrO PeXKHMa NoYBH, KOTODPHE CBR
Meday coboil. :
[lposepra mogean B TeueHHe AJAHTENLHOTO BPCMCHH Ha pee.
pacrawulem oOweMe AOCTYNHHX AaHHWLX NOKA3ala, WTO 3acyxa
3HBACT 3AMCTHOE BJAHAWNC Ha onpefedcHuse QyHAaMEHTS
ceofictea pacrennit. IMostoMy B momeas OmA BKIOYEH OTHO
HEfl neduunt tpancnupanud RTRDEF kak mepa ocTpoTh BOMIG
CTpecca, KOTOPOMY nogsepracrcs pactedne. OH HAXONHTCH KK €
HOWENHE pasHocTH noTenuHansHoft PTRAN n darmiueckofi ATRE
TPAHCNHPALHHE K NMOTENIHAALHOA TPaUCHHPaALHE;

RTRDEF = (PTRAN — ATRAN)/PTRAN

Ero smauenne geantes Ha npeMennoft xosdbunuent (B aanxoM o
uyae 10 cyT) W HHTerpHpyerTcs, UTO AaeT BOIMOKHOCTL  MOS
Cymmapuuifi - oTHoCHTeALHME  aedHuntT  Tpascnupaums C

PEANOJIONKEHHE, 4TO YMepenHuil BOOHMA cTpece He OKA3HBA
KOro-AuGo ZANTeNLHOro BO3AelicTEHA Ha dH3NoJorHYecKue o
pacTennit, (OpMaiH3YETCH B BHIE CJAEAYIONICTO YCJAOBHA: CYMM
HOTCH JHWEL BEAHYHHE OTHOCHTEALNOre AedHINTa TPancnHpaIHT,
BHIIAOWHE BCCEMA NPOH3BOALNO BRGpauHui nopor 04, T.e.

CTRDEF = INTGRL (0., RARDEF — RDRDEF)
RARDEF =INSW (RTRDEF —0.4, 0., RTRDEF/10.)* (|.— CTRDEF

Jnayenne CYMMapHoro ,J,L’Lt.l-]l][FITH TRAHCIHPAILHH }'H.E].'l?liﬂﬂa
B npeaenax or 0 10 | nocpeacTsoM yMHOMEHHA cyMMEpYeMOil BEAl
YHHE Ha | MHHYC ee cofCcTBeHHOE 3HAUCHHE.

Ynpaxcuenue 57

Kakum nyTem, HCnoaAb3ys Apyryio GopMyay, MOKHO OrpaHl {HTh
npeaen naMmenenns CTRDEF? Kak sto ckamercs ua npuseaeHHb
Bulwe dopmynax?

Korpa nocae 3ACYXH BJara CHOBA CTAHOBHTCA JocTynuof .'_.-'-_

PacTeHuil, BAMAHHE NPEIMAYUIEro 3acYULTHBOro NepHoia nocTencHEO:
182

_::} qECTH
!-xHchTI!
‘gaer BCE Y
. HH3KIA

gesn A
: Hﬂ"'] ankibLIe

I sKCnoHeHIHaARHOrO VMeHblle-

o DT0 onucHBACTCH MOYTCM : :

. ;|4-:.-|.«E-n.!nr1 noro e(HUNTA TpaHCMIPAILHH RDRDEF ¢ oOTHOCHTEAB

c :'”'hcﬁhm 0,1 cyr-! mpH 3HAYMEHHAX OTHOCHTEALHOrO AchuunTa
EHDF”-] ]

pauui HIKE 0,4:
RDRDEF = INSW (RTRDEF — 0.4, CTRDEF/10., 0.)

cHED 3T0 NPRGAMMEHHEe BNOAHE YAOBACTBOPHTEALHO ONNCH-
: AoUIHe NPOLECCH.
ok ,Im[l:;z-?al;l ;ﬁq:exﬁrmmcm HCMOAL3OBAHHA PaaHALHH (npn ee
Kosd ] puax) H orpannueHsoe angdy3uci CO; HacuUawuee
”“3 .rOBOl KPHBOR (poTOCHHTE33 OTAENBLHEX JHCTHCE B MO-
gelie CBETOL P : o
e RID CROP paccmaTpHBaloTCH Kak MEpPeMEHNLIC COCTOXA
3 anauciii 3THX BEJAHYAH COOTBETCTBYIOT POCTY AHCTHED
R - yenosnax. Hekotopeie JaHHBE CBHAETEALCTBYIOT
ﬂ]:ITII."-u‘l-'"l:I‘I‘II]:'h A b e VAR
2 yro NpH AJiTeabnofi sacyxe YXyAWAeTcd CROCOOHOCTL
? mm-'--hw.m|puaa;~rh CO. D10 VuuTHBACTCA MYTCM CHHMEHHH Kak
e S .:t_l-:I.:EKTHHHI]ETIL TaK i: MAKCHMAJALHOrO YPORHA ACCHMH-
"aum?% |+ Tex CAVUANX, KOrda 3Hadenue CyMMapHOro OTHOCHTEb-
i ;ll!H"l-l ;[:crnznpara1:rl CTRDEF npeswmaer 0,5. Ornocu-
iy ﬂuml! Ry CMEHHLIX COCTOAHNS JHHeliHo BO3pac-
feanian ckopocts SO 0P 0,5 MAKCHMANLHOIO
caer 01 0, koraa CTRDEF nixe mnan pased 0.0, A0 i
auaucuns 0,05 eyr!, xorna CTRDEF YBEANIHBACTCH ao A EII:ITH o
THHM cTpecca, T.e. KOrAa OTHOCHTEABHLIA JehHUNT TPaHC p‘lHHHETL’.‘H
ot wipke 0,4, doTocHHTETHHECKAR CNOCOGHOCTL BOCCTaHAR.
3 TeALNOll CKOPOCTH  pocTa
€0 CHOPOCTRIO, NPONOPUHONAALIONR OTHOCH P
pacteniil. Ecan GnaronpHATHHE BHElIHHe YCAO0BHA coxpanaiorc 0
eTatouno A0ard;, GoToCHHTETHUECKad cnocofHOCTL BCEX thf::p:a 4
MHXCH JAHCTLCE MOMET NOAHOCTHI0 BOCCTAHARJAHBATHCH. ahﬂf' P_E.
BHTHE CHTYAUMN NpPeNcTaBAACTCA BNOJHE JOTHUHLIM, e-:nnT 1.:;1:3:
yTo noponlipasoBadHble AHCTEH OyAYT HMeETL !-IHH-EHH:?IJIBH}ID 0
CHETETHUCCKYIO cnocofGHOCTL, @ B COXPAHHBINHXCA CTapuLx JAHCTRAX
MOTyT BOCCTAHABJANBATECH MOBpeXACHHBC (EPMEHTH W MeMGpans.
Of6liee KOMUMUeCTBO HAKONASHHOro 33 CYTKH CTPYKTYpHOrMD BEULE-
CTEBA pacnpeac/AeTcAa Moy KOPHHMH, NAACTHHEAMH :nu:n-m_h crel-
ASMI BMecTe ¢ JHCTOBMMM BJaarafduamu n cemexami. Kak orue-
Hanocs 8 3.4.2, duanoaoTHUECKHE TMPHHIHNH ynpaBleHHA moppore-
HETHYECKHUMH XapaKTepHcTHKaMH PACTCHHH H3BCCTHH .1:11.!!1:_3 CAMHEX
06 HepTaX, NOITOMY BHAKYATH moptoredcs B Moaeall Ha AAHHOM
STane ux pasBHTHA AOCTATOMHO cJAomHO. Tem He MeHee J0Ka3aHo,
NTO0 A48 paccuaTpuBaeMuX MoAesefl yuer xapakTepa pacnpeacienis
BCCHMIIATOR Med Iy MoaIeMioi 1 HaA3eMHON Maccol pacTeHHa npeld-
CTABJAAET nepBoCTENEHIYI0 BaXiuocTh. KpoMme Toro, npn MOAEMHPORA-
HHIN nacTOum neofXoaHMO YMECTL, 4TO HaKONJeHHOe CYXOoe BEIIECTEO
O6uuio crpannusaercs musornsM. [lostomy npeycMaTpHBACTCH
BOIMOMHOCTH YAacTHYHOTO OTTOPMEHHS onpeleleHHEX OpraHos pac-
TEHHA (Hanpusep, AncTner).
Pacnpegenenne cyxoro pemectsa Memay Kopuesofi cHcremoll H
Haa3emuoft wacThio pactenns sajaercs kospduunenTom pacnpeneae-
HHA (em. 3.3.8), KoTopwil 3asucHT OT Ga3W  Pa3BHTHA  pacTeni,

12l




gcTeltit, TaK KaK MPOJOJKHTENLHOCT JKHIMH  JHCThEB
TR i nepBHE JMCTBA ONAAAOT elle HA HAYAILHLX STanax
orpatti e e MOKHO YNCCTb, PASAENHD PA3DHBAIONLICC

SBHTIA. :{mccﬂ no Bo3pacty. ONHAKO NpH OTCYTCTBHH TaKOTO
g nacTosmedl MOJEAN) NPHMEHEHNE OTHOCHTENLHOTO MO-

_ 4 OTMHPAHHA K HaAHWYHON Macce AHCThEB NpHEeao Gbl K 3a-
“gasate’ |HTENCHBHOCTH CTapeHHA Ha paHHMx chasax pasputus. [lo-
SpHIEHIO TH A0 HAYANAZ HAJHBA 3€pHA OTMHPAHHEM JHCTLEB B pe-
g0y m.l'l?g :.;:'r,';-l]:rE:H:IIH peweno npeneGpeqs. Ilocae storo momenta
: ﬂ“ﬁ“‘"_;tt'”m,m OTMHPaTh € OTHOCHTCABLHON CKOPOCTHLIO, BO3pac-

4 KpoMe TOro, Ha Hero BANAeT BogHLI PEXHM nocera. Ovaxo,
WEN Ganane MeAY KOPHAMH M noGeraMm (cm. 3.3.6 i 3.4.3)
MATACT, HTO BOAHE CTPECC BEAET K YMCHhLIeHHID CKOPO
HAASCMULIX OPraHOB, NTO, B €BOK OYEPEAb, RHIBBAET VCHACHE
KOpHEBON CHCTeMW W, caegoBaTeanno. NPHBOAHT K CHBHIY
HHA nofGernfkopun. Ha puc. 46 noxaszang HenmonsIyeMan p
(yHKUHA, KoTOpam B saBHMCHMOCTH o 3HAYCHNA OTHOCHTCALHORA
(PHUHTA TpaucnHpaumm ymenburacT 10M0 noferon NpH pachpeq
WHIT aCCHMHJINTOB B MOAL3Y KOpHeil. 5
Hocrynuse 117 poera mamsemimix OPranos ACCHMMAATH Dack AHCThA

' efl or 0,005 cyt! (mawansuoe swauenne) ac 0,1 cyr! {HE“:E;“'
ABTHIOTCH MEHAY CEMCHAMMN, JHCTHAMH M CTeGIaM. DopMupons }:ﬁﬂm anauenne, AocTHraeMoe B nepuox cnenoctH; eM. 3.1.2). 3tH

JIERRIM }TE'."]_G-
i HO TOYHD COOTHCTCTBYRT PCaJBHBEM 11D
- gHAYCHITA noBoAhk

eTbi N3
I':I e ﬂ tTE-

O — koria ¢ npuoanmenHeM ¢asu cNCAOCTH PACTCHHA TMOYNTH MOA-
- 'lﬂﬂu'm BHCHXAT OpHOJAH3HTEILHO 34 JBe HeAeAH, XOTA B NOYBeE

F ':Iut:_:aﬂ;:.nxp::llﬂETEﬂ AOCTATOUHOC KOAHYECTRO NPOAYKTHBHOM En.na;;;{ .
0.8~ BTU‘F‘EH npHaiHa OTMHPAHHSA COprafos pPacTeHH#, ocoLo i

[ B OaHIOM KOHTCKCTE, — 3TO HEROCTATOK Baarn n nouse. B HHEJEH:LE;E
S - BHIE MOASAb YHHTHBAET BHNAJCHHE pacTeHni ot Emmﬂﬂuammru

£ - gOro cTpecca — pacteins ruGuyr B pesyabrare ME-I HITHPO 2
0% I ! Puic. 46. Case sewy kosidummeg posAcficTeNA aTMoCQepHOll H MOYBEHHON 3acyxu. cuﬁcil!!uﬂ 1;:;%_

i 05 1.0 PEAYKIME qam pocta noberon B ‘i':.'.' TeALHE I pECTEHIlH nepHoaW, KOraa BHCOKHE TeMnepartyvp
BmEOEUme sensis demuuim MPENENUPOLYS I oTuocHTeALHEY  geduunTos gl

TANTCT ¢ HH3KOR BAANKHOCTLIO {F[IJJIEHIIE' IZ‘}T}{EIH.EH}, Jaxe Ffﬂli H.I'IEEI]:;
HOCTL NOYBLI B 3T0 BPEMA Iopasl0 BLIWE BIAMHOCTH }Emfmuﬂ !
sapapanusn. B stoMm cayuyae, OMCBHIHO, CO3IAKTCA TaKHe YCAOBH :
KOTaa JAade NOAHOC IAKPpHITHE WCTLHI HE B COCTOHHIH EI[JE,II,’-'JEEIP-E
THTE HCCYILIENHA TEaueil PACTEHHA H ErD Itﬂtu'lﬂﬂ}'}{llllﬂ'ﬂ THOCTH,
3aecs MH A0ONYCKAEM, YTO CHKOPOCThE OTMHPaHHA JHCTLER HE-;&H ,:'EI'
@HHHI';I BOAB OPONOPHHOHAALHA Pa3HOCTH MCORILY lliﬂHTH'IEER }ﬁ
TOUHOH CROPOCTHLIO TPAHCMHPAaUHH H DOTCHIHAABHEMA 3aTpartam
BOAK Ha KYTHKVAAPHYK Tpancnupauuwo. Bpesmcuuoli  wosddmunent
OTMHPAHHA NMPHHAT paBHEIM 3 CYT, 4TO oTpaXaer GoaLWIYID E}":i][‘ﬁ-
HY10 cnocobHOETL pHETEIIIIﬁ H HeQAHOPOZHOCTL MOYMBEHHLIX YCJAOBHH.

OCHTENILNAA CHOPOCTR OTMHPaHHA NPHMEHSCTCH Hﬂli K ILIaCcTHH-
KaM jHcTheB, Tak W neAucToBofi ¢HTOMacce, W3 HOTOpoH, B AeiicTau-
TCALROCTH, JUCTOBHIC BAaranuula crpajawTt Goablle, 4em colCTRENHO
eTebean. B peayabLTaTe BCEX STHX nun}fluEEmﬁ OKa3aN0Ch, MTO MAC-
COBOC OTMHpaHHe JAHCTLEE MMPOHCXOAHT TOALKO B YCIOBHAX HWCCYIe-
HHA NMOYBE 70 BAAMHOCTH ].’I:Tm-[lIHH-EIl‘ﬂ 20BAA2NHA, 32 HCEAMMEHASM
IEX cayuaes, Korja akTHuecKas CKOPOCTh TPAHCNHPAUHE cyllecT-
BEHHO MenbuIe HonapaeMocTH,

nlpanH,

MAOCCH CEMAH HauHHAETCH ¢ HACTYNJAenHeM (asu UBETeHHS: © 8
MOMCHTA ceMeHaM BHACACTCA NOCTEMeHHAR oS NOCTYIHOrD Cy
BenlecTea. Kak gaty uperenns, tak m gomsno BEUICCTRA, KOTOpas
ACAACTCH CEMCHAMH, OLEHHBAKT HCXOAH H2 NONCBLX Habm0
3TH DICHKH, KOHCYHO, He OMeHb TONHH, OCOGEHHO AAA MHOIORE C
uewoson. Pasibe BUAW WaCTO PeckMa cYWIeCTBEHHO IEERITLET
xapaktepy passutus. Hanpumep, GoGoswe m mmorswe apyrme |
AQIBNLIE Hie MMEIOT CTPOro onpencieHHoll asu LpeTeHHS, TOrAa
Y 371aKk0B 378 asa ueTKo AeTCPMUHHPOBAHA. ACCHMHAHTH, OC
UHIECH MOCAE BHOCACHHA CeMenaM COOTBETCTBYIOMel aoam, me
MEHLY MIACTHHEAMH JIHCTLER M APYruMu opranamu. M sgech
(HUNCHT pacnpefefenist ABAAeTCA (pYHKUNEH pazm pasenTHa pa
Huil. OGUIRA XapakTep pa3sBuTHA pacTenmii TAKOB, 9TO BCE M
H MCHbWIE JOCTYNHOTO CYXOM0 BellecTRa pacxoayerca na obps
HHE HOBLIX AucTees (cMm. pie. 33 B pasnene 3.3). HacToALlee
3HAYEHHA napamerpor mogean ARID CROP NepecMaTpHBAlOTCR
YTOUHSAIOTCA, :

CiopmupoBasiuases pacTiTeasnas TKanb Momer VTpaTHTH MEs
HECHOCOOHOCTE H oTMepeTh, B lacTonuged] MOZENH paccMaTpHBAIOTES
ABE mpHuHHL oTMBpaunA. [locne samcpurenns xuanennoro  MNKAS
PECTCHHA €ro BereTaTHBHWE OpPraH MpCEpawanT ¢ynuu:munpﬂﬂ_
H BEICLIXAI0T JAHGO H3-33 BHYTPEHHHX GU3HOJOTHIECKHX peryTHpye
MLX npoucccos, AnGo H3-3a MepeMellleHds KHUSHCHHO BAMKHLIX 8 &=
MEHTOB 13 BCreTATHBHMWX OPraloB B passHBAbINeca cemeHa. Of
PAHUE B pesyanTate cTapeHin BOIMOMKNO W Ha PaHHNX CTamHAX
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4.1.5. Hoewrupurayus ARID CROP

[Mockonsky npaktika seaserca AYULIHM KPHTEPHEM HCTHHHOCTH
M0GOro Teopetiveckoro NOCTPOEHHA, CTENeHb COOTBETCTBHA MOMEIH
PeaasnocTn Momnuo OnpeaeanTs, JHIIL CPARHHBAA NOREASHHE MOMENH
C nosegennenm O0BLEKTHBHO CYULECTBYIOHIER CHCTEMBEL. Ins storo
Kpailie pamno uMmers B cpoem PACNOPAMEHHN HECKOJLKO PANOB JaH-
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HHX, NOJYHCHNHKWYX HE3aBHCHMO OT paspaboTKH MOAEIH. nPHHTII‘IEE

e, 0aHAKO, NMPOLECCh cﬁﬂpa AdHBX H COITAHHE MOICAH HAYT

Paeasio M PeanHsyloTes OMIHM 1 TCM KC JHIOM HAM Tpynnofs
Hpil STOM BOIHHKSET ODNacHocTh SKTHBHOMD BHEIIHDAEECTBI{ﬂ u_.-
HaGMOACHHEIMI JaHHEMH H CO3NaBacMofl MOAeaLI, UTO TAHT -u"i',.-
MpespalieHHsd ee B COBCPUICHHER MHCTPYMEHT AR nopGopa SMIHPH-
HECKHX KpHBHX (cM. 1.3.6). 370 CTAHOBHTCH NPAKTHYECKH Henabem-

HBM, HOrZa HMEETCH JHINL OOHA COBORYNHOCTL NaHHEX. IMonaowsn

TEALHEI MOMEHT HAweR CHTYAUHH COCTOHT B TOM, 4TO AaR HCCAE A0
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Pue. 47. Conocrapaenmwe wasepennux () n paccuntanmuux () susnenmit cyxorao
BRieCcTRE (2) W 3E0BCON BAGTH B noyme (0) n TeucHHE BeroTaUMONHOMO NepHoia
1972—1973 rr. Ectectovimoe mactinme, Murga (Hapanas).

BAHAA MOAEIH MB pacnoJaraeM OTHOCHTONLHO AAHHHBIM PAAOM JeT,
Kamiaufi H3 KOTOPLIX OTAHYaeTcR cioeuupHueckHM KoMIJIeKcoM yeao-
Biil cpean. 3TH AanHbe Ouan cofpans Ha cesepe Mapanas, B nye-
Taie Heres — noaysacymansofi TeppHTOPHE, HA KOTOPOil eXerogHo
punagaer B cpeadem 250 ms ocagkos. PacrarennHocrs storo paii-
OHA TpeAcTaBJena coobUIeCTROM OAHOJACTHHX BHAOB, THNHYHLX A4S
s3apoweHHbX cenbecKkoxosaficTeennwx vroani (van Keulen, 1975).

Ha puc. 47 u 48 nokasann AaHHLEEe 33 ABa JOCTATOMHO PClpe3eH-
TATHBHLIX rofa; Golee NOAHHE PesyALTATH CPABHCHHA PACYETOR M0
MozenH ¢ GakTHUeCKHME AaHHEMY npHusejeds B patore pan Keftaena
H cotpyaHHkos (van Keulen et al., 1981). Bereraunonnnfi nmepuon
1972—1973 rr. MOKHO OTHECTH K <BJaMHLIM®> rogaMm ¢ GOALIIHM KO-
JHYECTBOM OCAJKOB, KOTOPHE YAa4YHO pacnpeleiuilick mo BCeMy ne-
puoay sererauus. Hanpotus, ceson 1975—1976 rr. oramwagca aan-
TeNBHON 3aCYX0f, AOCTATOUHO CHALHON, WTOOH A48 pacTeHHl CAOHH-
JHCL CTPECCOBHE YCJAOBHA.

Kpnsue pocra, NOCTPOCHHBIC HA OCHOBAWMH WIMEPCHHHX W pac-
CYHTAHHEIX 3HayeHHR OHOMaccH aasm  cesoma  1972—1973 rr.
(prc. 47 a), xopomo coraacyiotes 448 Goapwefl 4acTH BereTalHoH-
HOro NepHoja 3a HCKAOYMCHHEM BCOHIUEH POCTa, OTMENCHHOM B KoHue
BeEreTaunonnoro nepHoga. PaccuNTaHHWC B H3MepeHHBE 3HAYEHHA

1A HOCTH mpnmﬁmaﬁeu;:m caos nmousw (pec. 47 6) TakXe XOpoulo
NAcyoTCH MeXay cofon.
o ll{pi::rBHE. p306paKaIOMIHe X0 PACCHHTAHHHIX N HIMEDEHNLIX EHE:
qeHHfl CYXOTO BelllecTBa UEHO33 33 Cesou 1976—1976 rr., npeAcTan
sen #a pre. 48 . JIng STOr0 BEreTalHOHHONG NEpHOAA TARKE oTME-
yneTCH XOpOAR COTAACOBAHHOCTh PESYALTATOR PACHETOR MO MOEAN
. namepennmx suauennii, [lpeacrasaennas MOAENb, OUEBHAHO, V108~
1eTEOPRTEALHO YUNTHBAET BAHAHHE BOJHOrO CTpecca Ha pOCT H pas-
niiTHe pacTennfi; Tem He menee HeoGxommMa  ee gaiasHefman  npo-
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I_T:!l;wﬁ,a %21;“?:1?1::!":; ﬁli;:'p:n nma{ejtﬁ:l E TEYRHHE BEFETAIMOUROTD [EpHDAR
s 1975—1976 rr. Ecrecrpesnoe nacrfmue, Muraa (Hapauab).

pepra. Ha puc. 48 6 npmpejensl NAHHEE O BOAHOM GanaHce MOYBHL.
Ha npoTAXeHHH BCero BereTalliOHHONO MepHOAa 3anacll  BAATH
5 mouBe MeHsioTey HeswaunTenbno. Jannwe pacyeTa HMEWOT TeilicH-
HHI0 K 3aHHAEHHID, ONHAKO 5TH OTHJAOHCHHA HE BLIXOAAT 34 rpaHHUbL
norpeiHocTeli NPAMEHAEMOr0 METOAa ONpPeASICHHH 3anacoB BAarf
5 TOYBE.

IMpeacrasaenibe 31ech NPHMEPH CBRACTEALCTRYIOT O TOM, HTO
nonefeHHe Mofean GHA0 AOCTATOMHO PasyMHHM JJA JABYX Berera-
LHOHHWX MEPHOAOB ¢ PE3KO OTAHYAWUIHMHACA YCIOBHAMH CPEALL

4.1.6. Baxneiiuue npobaemu paseurus Modeat

Xors HACTOAUAR MOAeAb wacto paboraer jocrartouno sddek-
THBEHO, B 4YeM MOEHD }"ﬁ[':,ILI!TI:-EH. CpaBEHHBAR e¢ nopeaeHHe ¢ noseae-
HAEM PeaabHHEX NPHPOAHHEX CHCTEM, MBl OTHAEM cefie OTHET, WTO OHA
He JMDena H HeAOCTATKOB, GOABUIAACTBO W3 KOTOPHX OTHOCATCH
k npoGaeMam (HIHOAOTHA pacTeHui. 3nech MH BEPAaTHE PACCMOTPHM

s KHX BONPOCOB.

“ECTMIEHE::-T;?EHW EEEII::EPH.IEHHH NpoOPAcTAHHA Macca CYXOro BCHleCTRa
33BHCHT OT 4ACAa MPOPOCTKOB PAasHHX BHAOB, KOTOPHE B COCTOAHIH
vKopennThed. Mx uicio onpejejfercs HE TONALKO YCAOBHAMH Cpeis
BO BPeMS NPOPACTAHMA, T.€. NPOACAKHTENILHOCTHI BJAMAONG  Ne-
puoaa, Tesmepatypofi ® T.4., HO TanMe OLHOBPEMEHNO 3EBHCHT OT
COCTABA M KaYecTBA 3amaca CeMAH, HMERUIRXCR B NOHUBE. B nacroa-
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Uiee BPEMS NPAKTHUYECKH HCBOIMOMHO ONPele/NTh KOJHYCCTBO
AAUMXCA B MOYBE ceMAN, H Tem 0odee He ACHO, Kakum oGpasom
HETH HX BHAOBOH coctas. Cam no cefe caomen M npoiece npopag
THdHHH, H3¥Yad C OOpedeensLIM YCNexoM BAHAHHE PeaIAHYH Y
HHPHMETPDD Hd 3TOT NpOUECE, ML MOKA HE B COCTOAHNN BEINYHTH 1
SYJBTATEL STHX NHecdeposasuil B AaHHYo mogens. [loatomy xoppe
HaR OUEHKA HaYadLHOMO 3HAYCHHA OHOMaccH — HepellleHHBIT BONPOES
JACAYIKHBAIOWHI ocofioro pHEMannd. Tloka e HamaAyynA BHIXOZ RHY
CAOKHBUICHCA CHTYAUHH — H3MepATh GHOMAcCY B caMoMm Hayaie ped
FeTaudd W COOTBETCTECHHD KOPPCETHPOBATEL HAYAALHOE 3HAYEHHE,

2. Yuer BausHNA 1ANTeALNOrO nepHofa AedHUHTA BAArH Ha Mpos

LUECCH ACCHMHARIHHN, pacnpefefedin NAaCTHYCCKHX BCULECTB H O

B -
MipaHiis pactutentHnx TEanedi 8 ARID CROP Gasupvercsi Ha uicrg
YMO3PUTEJALHEX rHNOTe3aX. HeoGXOAHMO BHNOAHNTL FOPasno Godbe:
WHI 00beM IKCNCPHMENTAJLEKX HCCAeA0BAHHA, uToOH, C OaHoil m:
POHH, YCTAHOBHTL CBASH B KOHTPOANDVEMHX YCAOBHAX, W, ¢ ApPYroil
CTOpONBl, cOOpPaTh HeoOXOAHMBE MNOJCRLHE AAHHWE IAH HACHTHPINKA=
UHH STOTO GJOKa MOMCH.

3. XoTai sansnne AedHUHMTAa BAATH HA NPOAYKTHBIOCTE H3y4el 0
ACBOJIBHO XOPOLWIO, B LEJOM HE H3IBECTHO, KAK AedHIONT BAArH cBA3aR
¢ ruGeapio pacrennii. [Moka OTCYTCTBYIOT AOCTATONHO AeTadbHBe He-
CACNOBEHHA TOTO, 4TO MPOHCXOAHT B NepexoAnwfl mepHol oT Konuga
MOMOMHTEALHOrO Gananca yriaepona Ao noanel ruGeaw pacTeHuft,

4. Hukoum ofipasoM Heab3st cuTarth, 4TO HAM NOHATEN Mopdia-
FEHe3 CCALCKOXO3AHCTBEHHLIX KVABTYP: BYHKINI, KOTOPHE B HACTOH-
HIEE BPEMA YOPaBAAKT pacnpelefcHies cYXOro BenlecTsa Mno pasHuM
OpraHam pacTenus, ABARKTCA yMo3pHTedbHmMH, Heolxonnmo monoa-
HETEALHO WCCACAOBATH  KOJHYECTBEHHBE acnekTsl  GopMEpOBAHHA
JAHCTBER H BJAHAHHE YCAOBHA cpefbl Ha 3TOT NpoUEcc.

5. Takie noKa He MOJHOCTBIO NOMATO (EHONOrHYECKOE —pAIEH-
THe pactedui. B GoawwuncTse cayyaes © NoMOmILo NpeatosKceHuol
3AECH CXCMB, rae TeMmepaTvpa ONpeAeAseT CHOPOCTL PASBHTHA,
MOKHO YAOBACTEOPHTEALHO MPOTHOSHPOBATL NOBENEHHE PACTHTEAb-
HOro nokpona. Ofiako B CACAVIOLIEM CC3OHe, KOraa NpopactaHne fa-
CTYNIVIO OYeHb NO3AHO —R KoHlle jackalps —HAaM He yOaaoch He-
N0AL30BATE TEMOCPATYPY AAS NMPOTHOSHPOBAHHA PAIBHTHE pactennil.
Ouesuano, B 5TOM Cayyae cKasWBaeTcs Takse o NPOAOAHKHTEILHOCTh
aua (cm. 3.3.2), uro xapakTepHO 1A% MHOTHX BHIOB, NMPOHIPacTaio-
umix B pafione Caxens. M3-3a wegoctatka nanusix waGaonennfl noxa
TPYANO KOAHYECTBCHHO OUEHNTE 3TH SthderTh.

6. Eme oann sonpoc, KOTOpoMy MoKa 4TO He VASACHO AOCTATON-
HOTO BHHMAHHA, — 370 cyawba Kophesofi clHcTeMH B cavuae ruGenn
HAN3EMHON YacTH PacTeHHs H3-33 Hepoctatka soaw. Kamercs pa-
IYMHBIM NPEANoN0XKHTL, HTO B YCAOBHAX AedilHTa BOAH paCTEHHA
A0JANE CTPEMHTBECH KK MOMHO I00bILIE COXPaHATL KOPHEBVI} CH-
CTEeMY. Tesm He MeHee, Korjga nmornbacT oosA Had3IeMHAA YACTh, TO e
npouexoanT # ¢ xopnamu. [lockoanKy 3TOT nponece He YuHTHBaeTcs
MPH MOACAHPOBAHNH, MOMKET CAVUHTHECH TaK, MTO B VCAOBHAX CHALHOMN
JACYXH, HOrAa MPaKTHYECKH BCA HAA3ICMHAS 4YaCTh DACTEHHA yHe fo-
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<12, GOABUIAA MACTh KOpHeBON cHCTeMB GYAeT coXpaHATh FHIHE-
Lk s
EI!DL‘{'L":HGI’.‘TI:-

4.1.7. Mpusenenue sodeu ARID CROP 8 Caxeae

Mogeas ARID CROP Omaa cosfiana Aas ycJ1oBHH, npeodaajalo-
qiix Ha cesepe nycTuinM  Heres (Hspauas). B nur::te_.n}'mg.qril ee
Cnkke mpHsenian gan yeaosuit Caxens (Penning de Vries, Djiteye,
1082). [MoMiMO BBGACHHA COOTBETCTBYIOWMX 3HAYCHHN MapaMerpos M
/paBARIOLIMX NePeMEHHHX A7 KAHMATA H NOYBH, NOTPeGOBAIOCH
;rgu-.:.«'.:TI[ HEeKOTOPHE H3MEHEHHA B B caMy MOAenb, 4To6H ce ilﬂ'ﬂ-ﬂﬂ.f:lé.l!l.‘:
crano Goaee peaancTHynmM. MaMenenns, xacalompeca BoaHOTO Oa
qatica, onAcass B 4.2.3. | et

G0 NPHIHAHO HEpasyMHLIM NPHMERATE K YCAOBHAM L.axes,
rae ce30N Jo¥Aeld NPHXOAHTCA Ha JET0, cXeMy NpopacTaHHs, npei-
AOHEHHYI0 ANA OAHOMCTHEA PACTHTEJALHOCTH C 3HMHHM IHKAOM pas-
pHTHS, NpoRspacTaloulef Ha cesepe nyctwHM Heres. l'lnam_uy 3a
ya4aJ0 BEreTAUNONHONO NepHojia SMNHPHHECKH NpHHIAH gaty dop-
MEpOBAHHA Ha NOJe onpeieJeHHOr0 KOJHYeCTHA GHOMACCH.

OGoGwennas cyGmonens 8 ARID CROP paccunTHBaer cTeneih
COKpalleNAs TPAHCNHPALHR B DPe3yAbTaTeé 3aKPHBANHA YCTHHIL, 'gpn
HIAKHX YPOBHAX PagHaiii BHYTPH PacTHTEABHOrO Snupﬂan- Y
oGobueHEyi0 Mopeas, npeicrasiennyio 8 ARID CROP s snze r:é:l-
BOKVIHOCTH TaGauu, paccuutann ¢ nomomeio BACROS (cm. 3.3.8)
nas cooTBercrBylomux yeaosuii (van Keulen, 1975). Cootsercrsyio-
Me AHAYCHHS OKa3aJHch ropasjo OoJee NOCTORHNEIMH B JKADKOM
kapMarte Caxenad, ueM B yMepennoM CPeaH3eMHOMODCHOM KAHMaTe
nveTenl Heres, nosToMy 0Ka3alnoch BO3IMOMHEIM 3aMEHHTL HX KOH-
Ti 7 AAA BCErO MEpHOAa BETETALHH.

i l?-;ggnghuﬁm uaummm[fa TaKKe KOCHYAHCH H KOJHYECTBEHHOTO On-
peiedelHs NpouetcoB ALXAaHHA, ONHCAHWHX B padore pan Keflnexa
(van Keulen, 1975): wkoadduunent sdpdertnsuocti npeobpasosanis
i BLPAMEHHN AJA JAHXAHHA POCTa CTAA PaBHHM 0,70, Toraa HHH_l:i;E
rpaThl Ha AMXaHHE MOLACPKAHHA 3aJ3HH PABHHME 0,015 kr-sr
% cyr~), MOCKONBKY BLICOKHE VPOBHH PAgMaiiH Mo3BOARIOT MOJYy-
yaTh GOABIYI0 AOMI0 IHEPrHH NHenocpefcTBCHHO H3 NPONEccos acCH-
MHN 1.
Hrr?;:fmpmmume p Caxele BHAM NPOABIARIOT, Kak npammué
GoALIIYIO YYBCTBHTEALIOCTL K Aamde aus. TToatomy Lbc:mmruumj‘n
pAIAATHE PEryAHpYeTcs Kak TeMneparypoll, Tak M MpPONOJIKHTE!b-
noeteio ang (e, 3.3.2). B momens HCOOAB3YIOTCH COOTBETCTBYROUIHE
noAysMappryeckie (GoPMYJaE, NOJYMEHHHE Ha OCHOBanHm GOJLWIOTD
ucaa onsttos (de Ridder, 1979).

Herotopee pesyastaThl pacteros aaa Caxens H3naraoTes B pas-

nene 4.2,

4.1.8. 3akxmouenue

PesyasTaTH pacyeToB, paccMOTPeHHEE Kak B STOH, TAK H OPYIHEX
paBorax (van Keulen et al., IEEI?. nokasueaT, uto mMoieas ARID
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CROP xopowo pafortaer B rofn ¢ OTHOCHTeALHHM OGHJHEM BJArE
TOrAa Kak B 3acYULIHBHE rOAH BOIHHERIOT 3aTpYAHEHHA, TOITOM
HEAB3A CYHTATH, WTO MOAEAL MOJHOCTLIO ONPaBAWBAET CHOC HA3BA-
HHe !, IT0 AOKa3HBAET, YTO TaKHe ABJACHHA, KAK BHKHBAHHE H BOC=
CTAHOBJACHHE ONHOJMCTHel pacTHTENABHOCTH nNocde AARTeAbHOfl 3acyxm
HEL3A OOBSACHHTH, HE YIUTHLIBAH BJAHAHHA 3TOTO cTpecca Ha Mopd
JAorudeckoe paspirie, GOTOCHHTETHYCCKYO cnocolHOCTL H (eHONOrE
NAaHHEX BHAOB. Yae OLHH STOT MOMCHT MOMET, NoManyil, nocayxs
onpasgaHHeM Aaa paspaboTKH HACTOALIEA MOAEAH, MNOCKOJLKY .
SCHO QuepuHBaeT npegeitl NPHMEHHMOCTH HCNONL3OBAHAHX B MOIEAH
KOHUenuui A48 HMHATALHY SKOCHCTEM 3acCYLIAHBOR 30HHL.

Mogeas B ceoem ofmieM BHIe, KAK NPENCTABASETCH, NPHMEHIMA
K PasHLM 3KOJOrHYECKHM CHTValUHaM, npH o6A3aTeJbHOM YCAOBHH)
4gT0 BOA2 ABAACTCA IJaBHMM (GakRTOpOM, ONpeieafioniHM NpPOAVETHE-
pocts. OaHako H3MeHEHHA, KacalwlmnecA crnenHpHYCCKHX  CBOHCTB
pacTeHHil — Kag (pH3HONOrHUECKOro, Tak H (PeHOAOrHUECKOTO MAaHa
MOTYT OKa3aTbhea yMecTHEMH. OCHOBHES NpPHYHHAE, BH3IHBAKIAHR
TAKIE HAMEHEHHE — 3TO HEQDCTATOYHD nogiioe noHHManye PHJEI OC=
HOBOMOJATAKIIHX NPHHIHNOB, 4TO NMPHBOAHT K HCOOJALIOBANHIO CKO-
pee onucATeNLNOro, MeM OGLACHATENLHOTD, MOAXOAA, :

4.2. Mopeauposanue poaHoro GanaHca nousbl
Ji. CrpoocHakpep

4.2.1, Beedenue

Kak yme oTMeyancch B npeamayuies pasgene (4.1), soaumii pe-
MHM NMOMBH HECKOJLKHMEH nyTAME Bo3geflcTByeT Ha POCT CeNLCKOXO-
IAACTBEHNLIX KYJALTYP, T. € MPOAOJIKHTENLHAS 3acyXa HIMEHAET He-
KOTOpPHE H3 OCHOBHHX XapakTepHCTHK pacTen#fl, PyHKIHOHANBHEE
Ganalc MeMay KOPHAMH H noberaMH NoJApasyMeBaeT, 4TO MOA BJAHA-
HHEM BOOHOMD CTpecca CEOPOCTE pOCTa HAA3EMHLIX OPraHoB pacTelHA
CTANOBHTCA HiXe onTHMaiauhofi. 3710, B CBOW oOuepelh, BL3HBaeT
YCHACHHe PpPOCTA HU]J'TEEH'Dﬁ CHCTEME H, CAEA0BATEILHO, NPHBOAHT
K CABHTY OTHOIICHHHA HG‘EEFHIHD]JHFI. ETGPHH NpHYHHE CHHMEHHH DPO-
AVETHBHOCTH, HMCIDLIAR ocofioe anauenye B JAHHOM KOHTEKCTC, CO-
CTOHT B HEAOCTATOMHOM YBASHMHEHHH NOYBH, OrcioNla nNoMATHO, 4TO
JHAHHE BAAKHOCTH KoprHeoOHTaeMolf 30HH NOYBH coBepuweHHo neob-
XONHMO JAJf PACHETOR pocTa censckoXosaflcrBennmx KyAsTyp. as
TOr0 uTO0H KOPPEKTHO MOAEAHPOBATH MHIHEAEHATCABHOCTL Kopuei,
MBI SOJEHHE HMETE OAHHEE O NPOCTPAHCTBEHHOM pacnpepeseHHi (no
HEFTHHEI.-".I]:E!-I:I]-I OCH) BJArH H O €@ JOCTYMHOCTH.

VARID CROP — cenbcroxoagfcToennan EYALTYpa aacyirausof  soms.—ITpuar
nep.

190

(JcHOBHHM HCTOYHHWKOM CO3MAHHA 3aMacoB NOYBEHHON BAATH COy-
waT ocaakn (puc. 49), Onnako 4acTh OCAJKOB TEpPAETCH 3a CHeT Mo-
gepXHOCTHOMO CTOK2 1 MEPeXBATA PACTHTENBHHM NOKPOBOM. Ocras-
paAcs HacTh HMoMAenofl BOAM MpoHnKaer B nousy Gaaroaapa npo-

* Nesexfam + i {

TpanenupaLLR

Nenoperye

e OEBOEHOCTINGT EMOK

KWL Aempaus
7""}( I\‘-\, ! fepepocnpedenens
N } 8 noafe

Moo ente KopREMY

.
Kopweofumassse 3an0

1 Magicysonsyod 2ayfung KOpwepTumaenad 3ons
I

,Ep;ux

*A’mmmwﬁ rrodnen _ Ypodews & woloix ol | *

Pue, 49, Cxesma congsell KOMOOHEHTOS M NPOUCCCOB, ONPEASARIOOIAX DOMIEI Goanane
NOuAL,

ueccy, KOTOpHft HaswBaeTcs Hu@HALTpauuedl, W pacnpeieaseTcs
MEHCIY PASAHYHHMH CAOAMH NOYBH. 3anace BAard B NOYBE TAKKe
MOTVT MONOJMHATBECH 34 CUET BOALL, NOAHAMAKMIEHCA OT YPOBHA TpyH-
TOBBIX BOA Noj geficTBHeM Kanuanspuux cua. [aasHble wanpapieHRs
pPACXOAOBAHHA 3aNACOB NMOYBEHHOM BAATH — NOrJOLIEHNe BOAL KOpHE-
BOf cHCTeMOfl pacTeHna (paBHOoe TPaHCOHpaliu), HcOapenHe BOJbI
H3 NOYBH B aTMocdepy H ApeHam HHMe MakcHMmaibHoll rayOunm pac-
npocrpanenns xopuefi. [nf Toro wrofH 3HATH, B KaKOM KOANGeCTBE
i FAe HMEHHO PacmoNoMXeHa B noYyse QOCTYNHas AAdA POCTa pacTeHHH
BAara, CJAEAYeT YuecTh BCE HMCTOUHHKM NOYBEHHOR BAAri; WCXOAs H3
STOr0 MOMHO HA KOJAHYECTBEHHOM YPOBHE TMOHATE H MOJEANPOBATh
soanwf Gananc nousw. Kax nokasauo na puc, 49, nousy MoMHO nped-
CTABUTL B BHAE COBOKYNHOCTH TOPH3OHTANBHMX chaoes. Haxoaace
B nouBe, BOAA He TepHaeT cBoell NOABHMHOCTH H MOMET nepepacnpe-
AenATLCH, nepexoada ws chos B caof. Ilpoctoit moaxon K Moaennpo-
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BaHiw Boavoro Oananca noupbl COCTOHT B TOM, GTO BJAAraCOJepix
HHE Kamjoro CJA0A NOYSHl PACCMATPHBAETCA KAK OTAEAbHAR HES
CHMAA NepeMeNHan CcoCTORHHA, & NOTOKH BOALL, BXOAALULNE B KadAl
caofl il BRXOLAUINEe H3 HEro, ONHCHBAKTCA pasiedbHO, CHUPUETB 103

TOKA 3aBHCHT OT jeficTeyiomell HA BOAY ABHAMYINER CHAM,

paBHA CYyMME FpagHenTa NOTCHUHAAA, ¢ KOTOPHM BOAA YACPAKIBACTES
moweofl, H cAAl rpapdTaini. KpoMe Toro, CKOpPOCTE NOTOKA 3RBHCH

oT ruapaBanueckofl nposogumoctd nodsd., Ecan 0w asiiyllas cing

GHAa NPONOPIHOHAALHA BJAAMHOCTH NOYBH, & NPOBOAHMOCTH Ok

r

K oM-CLn
-1
=51
— 10’
~ 0
- Irﬂn'-"
a Pite. 50, Comap moTeniEana movsennofi BAREHS
-1 1¢ pupaxennoro B pF (1. e —|g mnoTenuna’sa)
noYBenitol BAATH B FeKTOnacKanax), Iipozg=
' ansoctH K © paamsocTe novns 0 Aaa ey

fr of 62 03 O046m-m ramineTx moss o Caxene.

nmocToRHHON, TO noayuniace OW OUeHb TPOCTafd HMHTALHOHHAA MO=
nens. K comaiennio, noTenuHan nouyBeHHON Baarn Heauneiino ceasaH
¢ BIAMHOCTEI) MOYBH, a4 FHApPABAHYECKAs NPOBOAHMOCThL TAKMe OYeHb
CHALHO 3ABHCHT OT BAAMHOCTH, Kak nokasado na pue. 50. Tak xkak

B AefCTEHTEABNOCTH CYIIECTRYET HENPepHBHEN rpagHeHT BJIAMNHOCTH |

B npodise noYuBH, KOHUENuHs CJAIOHCTOI MOYMBH BHHYXAAET HAC YCPed-
HATH BAAXHOCTE, NMOTEHUHEAW o nposBoaumoctd. He Bunkasn s ne-
TANAH, Ve H3 NepeydciAenHoro BHINE CTAHOBHTCA ACHO, WTO BPAL AH
MOMHO OTHECTH MOAGAHpOBalHe BoAHOro (ajanca MOYBH K paspaay
TPHBHAALHMX 3afav. K mocTpoenHio Takoil MOAEIH MOXHO NOAOATH
¢ apyx cropon. Ilepemfi nopxod, paccMaTtpuBaeMuil B HacroalleM
pasgene, 3aKAdaeTcs B TOM, 4TOOH NONKTATHCA MNepeonpeaennTs,
B3MB 33 OCHOBY Haacciueckyo ¢H3HKY nNouB, KOHUENIHH n napa-
Merphl, HeoSXoguMmue AnA npHGAHMKENHOrO onicanua BoaHoro Ga-
Aanca ¢ NOMOMILIC YNOMAHYTON BHEIUE NPOCTON MONEAH. ITO HANpAB-
Nenfe MOMHO Ha3BaTh MapaMeTpHYecKHM MofeauposanneM. Bropoft
MeTO, KOTOPMA MomeT OHTL HaspaH AETEPMHHHPOBAHIHM MOAEAHDO-
BAlHEM, COCTONT B CTPOTOM, IO BO3MOMHOCTH, CAGAOBAHHH KJACCH-
yeckoMy <HZHHECKOMY NOAXoay npu paspaloTke CcOOTBETCTBYOUIEH
HMHTauHoHROR nporpaMmul. TaxoMy noaxoay yiaenaeso ocoloe BHHMA-
HHe B pasnene 4.3.
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493 onHUCHBACTCH COOTBETCTBYIOULEA NapaMETPHUECKOMY NOA-
oy DMporpaMma HMATALHH BOAHOTO Galanca NOYBW Aad Mojened
inD CROP u SAHEL GRASS NPK. [lpusoanMuie TaM npuMepH
QrHOCATCH K TAKHM MOJYy3acyllIHBEIM pafionam, kak 3anaauuf Ca-
venb, Oanako cHavana (B 4.2.2) paccMOTPHM CBASL MEXAy napa-
:“E.,F“::ecmm i ACTEPMHHHPOBEHHEM MOASAHPOBAHHEM,

4.2.2. Jdetepsunuposansoe modeauposanue JsumeHus sodsl 8 noyse

sMaTemaTHueckH ABHMEHHE BOAW B NOYse BO BpPEMEHHW H NpocT-
paicTBe MOMKHD ORNHCATH C MOMOLULI neannefinoro anddepeHunaib-
joro VPABHEHHA B YACTHHX NMPORIBOAHMWX. ITo ofllee ypaBHeHHe ABH-
el OCHOBAHO Ha ABYX (PYHAAMEHTAJAbHHX MpHHLHOAX (3aronax)
dusikn nous. [lag OXHOMEDHOTO ABHAEHHA 3TO SMMHPHYECKHA 3aKOH
fapcn, ypasueHus (54) u (55), a Takke ypaBHEHHE HEPaspLlB-
qocti (D6):

g=—K ()5, (54)

rie § — MOTOK Bogw B nouse, mP-m~%.c™'; K(h}—ruapapanyecKan
NpOBOAHMOCTE Kak QYHKUHA AaBAeHHA (Hanopa) nNOYBEHHON BOAHI,
Mm-c-!s z — BepTHKaAbHas KOOPAHHATA, OTCYHTHIBAEMAn OT NOBEPXHO-
¢TH nouBs, M (Hanpaeaenue BBEPX NPHHATO noacKHTeABHEM); H —
ruapaBAHuecknfi Hanop, onpefeNdeMuil KaK cyMMa BHICOTH Hanopa
nouynenHofl BOAW K M FPABHTAUHOHHOIO HAMOPpa 2z, M.

CaepoBaTeabno, vpabHenue (54) Takie MOMKHO nNpEACTABHTD

B thopMe;

g=—K® (5 +1), (55)
% 5
L AR PR S (56)

rne B — ofbemuas BlaMHOCTH, MY-M~Y f— BpeMA, c; S— 06LeM
HOAB, NOTAOLUlAeMHil KOPHAMH B eiHuue obulero ofbeMa noYBH 33
eAHHHIY BpeMenn, M¥-M-c~

Vpasuenne (56) npocTo KOHCTaTHPYeT, UTO B €AHHHUHOM olbeMe
NOYBMW CKOPOCTH H3MEHEHHS BAAMHOCTH NOYBH BO BpEMEHNH paBHa
NOTORY, BHXOASIIEMY H3 3TOro ofbeMa uyepes ero rpa’HHlH, nApc
NOTOKY BOAH, NOKHAAKOWER paccMaTpHBaeMuii o0GneM dYepes Haxo-
anmueca B Hem kopud. Ha puc. 51 cxeMaTHueckn Haohpamens 3aKOH
Hapcu # NPHHUHN HEPA3PLBHOCTH.

Ilaa mopeanpoBanus Boanoro Oajanca NOMBW €e YCAOBHO pa3ne-
asoT obmano Ha 3—I10 ropH3oHTanbHHX caces. C noMoubio ypase-
nenns (54) MOMHO PaccUHTaTh CHOPOCTh MOTOKA BOAMW MEMIY LEH-
TpaM# ABYX COCEAHHX OAHOPOAHLIX CAOEB NOYBH B 3aBHCHMOCTH OT
Inauenus nepeMennux cocroruus, Tlocae Toro Kak paccunTaibl BCe
CKOPOCTH MOTOKOB, KOPPEKTHPYIOTCA MEpeMeHiibie COCTORHHA AR Ka-
goro caos (nyTeM HHTETPHPOBAHHSA NO BPEMEHH B COOTBETCTBHM
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¢ vpasuennem (56)), mocae dero MOMHO NPHCTYNHTE K PACYER
BEIX CKOpOCTEll MOTOKa AAA CAELVIOUIEro luara no BpeMeni.

fenax OLHONO BPEMEHHOTO IMAra BOAHBI NOTOK, TO ONpexe
aBaneTcd crapnonapuws (cm. 1.1.3). Hcuo, 9To CKOPOCTH, Heng
ayeMule NP AaHHOM LUATE NO BPEMEeHH, PACCYNTHRBAOTCA Napany
i He3aBUCHMO APYr OT ApPYra, NO3TOMY HE HMEEeT IHAYCHHA, B K
nopsake onn paccunTmbatorcd. [lo cytr jena, sT0T MeTon petig
3afaul COCTONT JHIb B NYHKTYAJALHOM BHOOJIHENHH MEOHECTEA §
BHYAIHO NPOCTHX onepaumil. :

Jokpe Jopey nﬂmﬂﬂmﬁgmw
l
: i
I I.
| 9 1L L e
7
.;rn--ﬁé—’__" ;:'%= -Ez i -

Puc, 51. K dopuyanposke sakona Jdapcn n DpREUANS nepaspuarocTn (B cxesy S
yeH CTORODWA waeH, venTWBawMER HOFAOLICHNC BOQN KOPHMMI pacTeddl |Fooy
et al, 1978), ]

O6vennunn ypasrenus (54) wn(36), noayyaem neannefnoe A
(epesnnansioe YpaBHEHHE B HacTHHX NPON3BOAHLIY NepBORDE
pAAKa no [ H BTOPOro NOPAAKA no 2 (57) ¢ asymMa HezaBHCHMB
nepeMensEME 2 i [ 1 ABYMA 3aBUCHMBME nepemedHpiMi O B
BHCHMOCTh, CYULECTBYIOILAA MEeH(1Y ABYMA NOCACAHUMH NepeMes
HIRECTHA NOA HazpaHpneM <OCHOBHAR FI!;IP(J[PHHHH-E‘EHEH IEFE
CTHKA BAAMHOCTH MOMBH® WJN €KPHBAA BOJOYAEPHNEBAIOIEA CNOCE
foctH nouBea» (cu. puc, 50). Hcnoassys sty ceass h(0), momHOSRE
AYYHTH obluee ypasHenue ABHAEHHA, B KOTOPOM Gyaer npucyTeTH
BAThH TOJLKO OANA 3aBHCHMAaR nepementad — anGo B, anbo h: 1

E{h}T“’f-={T[fum(:"—:+ Ij]_s,

rae C(h) =dbjdh — anddepenunanuias BAATOEMKOCTE NOYBH,
pas spagerca dyuskuueil 6 nan b Ita QopMa ypapueHHd HAXOH
Goaee LWIHPOKOE NPHMEHCHHE KaK 347 MOAOMHTENsHHX (HacHiICHHS
gaarofi mousa), TAK H A48 OTPHUATEABLNHX (HEHACHIIUCHHAR NONEE
agavennfi A i AAF HEOAHOPOAHWX MOYE, HYeM BapuaHT ypaBHeHHR
(Stroosnijder, 1976). .

C nmomowpn 3BM ypasnenne (57) MONHO PelinTh N0 MEREES
KoHeuHmx pasmoctefl (em. 2.1.4); npu 3TOM HenpepuBHEe nepeMets
HEE — NpoCTPaHcTBEéHHAd I BpeMeHHad KOOPANHATH — Pas0nBaTEs
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goanuine RUTEpBadH TaK, ytolE NPpHGANAENHO COXPaHlThL He-
ga 10 Bee npOCTPANCTBO NOYBH NPEACTABAACTCR B BHIC CeTKH,
pEP”"_', aaICAAETCH HA Wari. Ypasnenne (37) MOEHO NPEACTABNTE
“a Bp=Y -*H r:.;;:ﬂauucrlmﬂ hopMe MUOCIMI P3TEHHbIMI cnocofamin. EcTb
g ROHETITTE  eablo paspaboTanube HCABHWE ANNPOKCHMauuwn (Han

i (e, ;
._-,c.ﬁﬂﬁ';'d corAacHo HOTOPRIM A4 Ramaoro mara r[:f HpeMeHH T}'I'I;!ﬂ}-
e epiiTh MEAVID CHCTEMY MATPHYHHX YPABHENILY (cm., manpusep,
"“-ﬂ rp'] 74}, Ects n Goaee npocThe ABHEE annpoKcuMaunn, B KOTO-
:IT CepR3IBECTHOE JHAUCHIE nepeMenHofil COCTOAHNHA .BH'HCARETCR 1O
F 111 =
& pems :
CAErEY L e
)
2
E:} e —
5 s i
Pyc. 52. Cerounas cxema as ypanuenna (58). EL*‘I e
=pijale AMEWCILNY BT g ol ha 4
TFH II:: :;';-- i | I|| "Illl::ll:I:I:-Gr.| IFIO— ||.”.jm: F' i! ';:1H":l:'l'||5-\.1:|.::- it -E
ﬁ:'_“"'.._._ rTa CANGED NORORD JEANeHER kB0 BREMA x &
&1 m T ko @ 12, Tipn 7om MPRBACKRIOTCN aNatCHRN 1
mAEs T ot B TmouME | 4d} H MR ToNKaM 7

=1 i m i=1 14).

pAAY HIBCCTHMX IHAUCHNI TON ke ||e“peucurmi': (prc, 52). OG3op walle
BCEro NCTOAb3YeMEX AMPOKCHMAUNA H CBAIAHHHIX C HEMIE CXeM AR
SBM womso Hafitn B paGore BoxaeHa n ap. (Vauclin et al., 1979).

Vpanueune (57) MOMHO NPEACTARRTE, panpusMep, B cAeavIomedn
konenno-pasvoctHol opme:

- .rll:"'l_lrri ! [ i [lrr':_-.ll;:_'_:. )_
F_I- Al = Nz Hl‘-—-',‘; Az +|
[ =
BN o .]]_:.-:5, (58)

37.}. exXeMy ";'_'_'li.'.-ﬂ'HD i'i]EI.L1JLI'1E.’CH|[ H3olbpasuTe B BRAE CETEH, KaK 3TO
foKazano wa puc. 52,

3nec, paceMmaTpuBaercA Miilb YNOMAHYTaR BWlle sABHAA anupokr-
CHMains ypasnenns (57), NOCKOABKY TaKaf ANNPOKCHMALR dBTO-
MATHYECKH npHMenseTcd NPH HCNOALIOBAHMM METOAd TEREMEHHHX
cocrosuna, Mocaeannfi nanGoaee WHPOKO HCMONBIYETCH B LHHAMHYE:
CEHX NMUTANHORHLX MOLEORX NMOSHABATENLHOD THIA (CM. pa3ied D

TAKNX MOJeIAX OTHETAHBO PAa3AHUAOTCH COCTORHHE, CKOPOCTh H
Ynpapamwoumue nepemennsle. [NosToMy B 3THX MOAEARK HCNOALIYETCH
HE cuctema ypasuennit (57), a Gonee dyHKUMOHa bRBE YPaBHEHNA
(54) n (56).

Mosnatno, wra aas paccmarpiBaesofl npuianxentofi ABROA cxeMu
KPUTEpUK yetoflunsocTn B CXOAMMOCTH BechbMa CTPOrO 3aaaKT CooT-
HOWENIe Bpemensoro 1 NPOCTPAHCTBEHHOro Wara (TOAULHHE cAOR
nousl ). Ban Kefisen w pan Beek (van Keulen, van Beek, 1971) no-
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Ka3aan, 4To BO H3bexalnie oCUHAAALHH HYHHO BHOHPATh JOCTaT
KopoTkHe wmarn no epemedn. Hawmmenbwerc wara no speMeny

Gyer npouecc HHQHALTPAUNHH, KOTAa BOAA NEpeTeKaeT H3 OYeHb ang
HOTO CJI0fl B OueHb cyxoii. ¥ciaoemwe anA Bufopa wWara no Bpew;
HMEeeT B

paroeMKOCTH [MO4BH C(0) Ges JuHeapu3auUHd N0 BPEMEHH
IR jin et al., 1979). .
o 4 Ha OTMEueHHHIE BHIUE TPYAHOCTH, Guia nocTpoed pAl
e O e smniupopanHux Monened (van Keulen, van Beek,
poaeaitt! #ict E‘an Keulen, 1972; Stroosnijder, 1976; Hillel, _IEITT;
. dE-' h Stroosmijder, 1977; Rietveld, 1978, van Loon, Waosten,
-Eh!}r']'“’“;p' \OJeAH, COTJIacHo TepMHHOMOTHH NOAPa3lenioB 1.1.2
1975). - oTc OOBACHHTEALHBIMH NOAHHMK MofensMit. Bee ckasan-
3.1, apa a TOM 4HCAe H 0 BHOOPE Wara HHTErpHPOBAHUSA, NPHBOAHT
Hoe B 4To Aaie AJA OTHOCHTENLHO HEenpoAOIMHTENLHEIX pacue-
K BHEOLY: & oleasiM TpeGYIOTCHA CYUlecTBeHHse 3aTPaThl Mawlii-
e sorp. T1o-BHAHMOMY, BPeMEHHON war, neobXoauMblil A8 ae-
e }ﬁI:|T;ﬂHEI;HHx sofeneil ABHAEHHA BOOL B NO4YBE, AOJIHCH OHTh
T,:pl:;e.:mnum NOPAAKOB MEHGLILE, YeM Aa8 n.pyruxmeme!lw_run:a::gae?:;-
i MofeAH POCTA celbCKOXOIARCTBEHHWIX KYABLTYP. [aKHE MOLENN,
B nacc ennan swwe (paszen 4.1) mozean ARID CROP (van
e oTs: v SAHEL GRASS NPK (vo-
Keulen, 1975; van Keulen et al., 1981) u
genh PocTA 3N13KOB B TPONHYECKHX NOMY3aCYLIAHBRIX YCAOBHAX MNPH
onTHMa bHOA OGecnedeHHOCTH MHHEPaJbHLIM NHTAaHHEM W eCcTeCTBeH-
HOM YEJAAMHEHNHH), HCNOALIYIOT cyTouHBR war no spesent. [TosToMy
B STHX MOAEN#X ABHAKEHHE BOAB B MOYBe A0AKHO HMHTHPOBATLCH nd-
paMeTpHuecKil, @ He 1eTePMHHHDPOBAHHO. CaenoBaTebHO, ﬂenﬁxn;?lmu
paspafiaTHBaTh YIpPOUENHEE cyGMOAeNH, KOTOpLIE Kak un.-uncé ayue
pocnpoi3ponnan OM  pasaWdiible COCTaBARKOWNE BOAHOrO OAAaHCR
MOYBE € CYTOUHLIM IATOM MO BpPeMeHH.

Tepmitii <napaMeTpHuecKas MOAEIb» [OAYEPKUBAET, 4TO MpH e
BOAMOMKHOCTH  HCNOAB3IOBATH AeTePMUHWPOBAHHBE MOJENAH CAEdyeT
paspaforaTh ANLTEPHATHBHHE MOLENH, KOTOpHE, BNpOdeEM, He [10.1-
MHBL ONVCKaTLCA A0 YPOBHA Mojefeli «yepHOro AllHKa». [Mapamer-
PHYECKHE MOAedH, KOTOPHE Ml PaccMOTPHM B CASLYIOULHX nolpasie-
AdX, ONUCWBAIOT NpoUecchl ¢ OnpeleneHHbiXx (HINYECKHX nosuuH#,
OAHAKO TAKOE ONHCAHNE HBARETCH YNPOUIEHHEIM fpeacTaBaeHdem nod-
HOfl hH3nteckoll KapTHHM peaibHoro npouecca. [las Toro 4robut onk-
CaTh B GoasmoM Macwtabe BpeMenn GHcTphie QH3HYECKHE NMpOLECCH,
HACTO HCnoAb3vioT MeTod obobuwenHHX 3DQeKTHBHLIX NapaMeTpos.
310 ofcTORTEeABCTRD OOLACHAET NMPOHCXOMAEHHE TEPMHHA «napaMer-
PHuecKan mogens», HeoOGX0AHMOCTE nepexoja oT JeTepMHHHPOBaH-
HEX Mofenell kK napaMeTpHYECcKHM, KOTAd B OAHOH MOLEAH COMETAIOTCA
Npoueccw, xapaktepusie AAA (GH3MKH no4B W (H3HONOrHM pac-
TeHNN, sBAReTCH NPHMEPOM NPoGJAeMH KOOPAHHAUMH Mojened, npi-
HAjJesanmx k pasuwm nepapxuveckum yposuasm (em. 1.4.3). Jlyu-
WaAR 13 BOIMOMHEX CPeA 3THX YNPOUIEHHBIX MOAJEH MOMKET GHTE
BHABICHa ¢ noMoulbio NoApoGHHX DETePMHHUPOBAHHBIX cyOMoaeaeH

T. €. caenya HEPAPXHYECKOMY TOAXOAY) # Ha IKCOEPHMENTAJBRHOM
MaTepuaane,

HEKOTOPWX cayuasiy npeAcTaBjAeHible B yNpoLIEHHOM Biile pas-
HEE JeTepMunnpobannpie 3AeMeNTH BOAHOTO Gajanca NOUBH MOMHO
O0BeAHHNTL B ennBIf napamerpnueckuit anement. Tak, undnanrpa-
UHA BOAW B nousy Gwaa ofueauiena ¢ NOCABAYIOUINM nepepacnpene-

ol

At < (Az)/D (8), npu D (8) = K (9)/C (6),

rae D(0)— anddyauenocts nousentof aaarm, m3-c~l 3
Crpoocuafiaep (Stroosnijder, 1976) ormeuaer, yTo AAA YBJAaAHeH,
noyss 0 (0) usmenserca or 107 m2.¢c~' ana necka mo 104
ana ranns, Takum obpasoM, AA8 NEpBOro NOBEPXHOCTHOTO COA Noy
TOJMIHHON 2 MM LIar No BPeMenH, HCNOAb3YeMblfl A0 MOAeIHPOBaHY
HHGHABTPALKK BOAK B CYXOfl Mecok, JoAMeH OuTh

At = 0,04 c.

CooTHowenne (59) noka3wBaer, 4T0 MOMKHO COKPATHTbL 3aTPaTH M
IWHHHOTO BPeMeHH Ha BHINOJHEHHE PAaCYeTOB MO MOAEH, eCaAH VB
JHYHTH TOMIUHHY CJ0H NOYBH M YVCTAHABAHBATL ILAT N0 BPEMEeHH
BHCHMOCTH oT Audpy3usHocTH nousennoi saarn D(0). Ouebnano, a¥g
BWOOP TOAUWLMHE CAOA NMNOYBH CBA3AH ¢ NOCTABJEHHON 3ajaved u TP
Gyemofi TowHOoCThIO. Ecan nmo ycaoBHAM 3alads NPHXOAHTCH HMETE
neno ¢ oueHb GOABWIHMH TPpalHeHTaMH BAArd, Kak NPH HcNapeHd
TO HeoOXOAHMO BLAENATE MOBOJALHO TOHKHE cJ0H (HanpHMmep, N
2 ¢M), uToOH NOJAYMHTL HE TONLKO AeTEePMHHHPOBAHHOE, HO H pea
cTHYecKoe, ¢ (pusHYecKol TOMKH 3peHHd, pewende zanaun. C apyroR
CTOPOHH, NPHBEAEHHHWI BHE Npumep ¢ BWOOPOM Iara no BPEMEH
YKaA3WBAET HUMHUA npeaes; AnA APYTHX NpOUECCOB nepeHoca BC
B NOYBE, HaNpHMep, HCMaPeHHsd, XapaKkTepHu ropasio MeHbliHe
yenus D (B) u, cOOTBETCTBEHHO, 3[ECH MOMHO HCNOL30OBATH rOp
fonee anuuHble wary no spesmend. Bonpocw swopa wara no B
MeHH H MeTola HHTerpHpOBAHMA paccMmaTpuBaiTes B 2.3.5,
n 2.3.7. :
Kak moxHo BuaeTs W3 pHc. D2 W ypasHenHa (58), neoOXoARME
YKa3aTh METOA HaXOMIeHHA nousennoro napamerpa K(0) wmexay
ABYMA COCEIHHMH CJA0AMH NoYBb. MOMKHO HCNOAB3OBATL HECKOALKE
METOLOB: :
— YCpefHeHHe 3HAUEHHA NMPOBOIHMOCTH, KAK 5T0 jenaeTcA B SJEKs
TPOTEXHHKE AAA MOCAEeI0BATEILHOrO COMPOTHBACHHNA; J
— ycpenleHse BHauafe BaamuHocTw oboux coceguux caoes H
onpeaeNenne COOTRETCTBYIOWER NPOROANMOCTIH, |

— ycpeaHeHHe sHaueHiuft NpoBOANMOCTH ¢ MOMOULLID pasHEX BES
COBHIX Mpoueayp. .

Yepeanenne MomeT BHNOJHATLCA Kak ¢ ydeToM, Tak u Oe3 yIerT&
TOAWMHE cnog nousw, [Ipusmenenie nocaeanero Metola B coveTa i
¢ NpocTuiM  apu@MeTHYECKNM YCPeAHEHHeM mnpoBoAHMOcTel waCTH
AaeT Jvyiie peayanTaTe NPl CPABHEHHH € aHaJHTHYECKHMH peliss
unami (Rietveld, 1978). Puc. 52 Takike nokasuBaer (nmocKoabky APHSS
MEHCHA HBHAR CXEMA), UTO HCMOJALIYETCH ANWE O4HO H3IBECTHOE IHES

|96 197



JeHHeM 3TOR BOAHW MeMAY CAOAMH NouBH. 3T0 0GYCAOBAEHO 7@
nepepacnpeaenenie BOAW, 0COOEHHO BaXHOE B WHTEepBaje By
ACpAaHHA OT NOJAHOTO HACHUIEHHH A0 HAHNMEHBIUER BJIATGEME
NPOTCKACT OUeHb MEZAEHNO NPH HHSKHX 3HAUCHHAX BAAMHOCTIL ng
1o nossoaser oOBEAHHHTL HHOUALTPALKIO Il Nepepacnpelelen
uToOul BOAa, NOCTYNAWILAA B MOUBY, HENOCPEACTBEHHO pacn|
Aack (MapaMeTpHyecKkuM cnocofoM) no palubiM  CAOEM MmO
'!T'l:lﬁhl OpH STOM Heé OCTABAAOCH HH OAHOMND CA0H ¢ BAKHOCTE)
HauMexbled nojepolt saarcemyoctil, Tawkoil nprem ualananer
GEKGJHMQC‘TJL .IH.fIbHE]'r:LLII!.:'I; BRIYHCAEHH HEFEPHEII]}E,![E;IEHHH.'
Hokxasano, 4T0 OH NPHMEHHM IAA 3HAMEHUA TOMMLNHE CAOH TOYR
BpeMEHHOTD WIATA WHTETPHPOBAHHA, KOTOpHe nanboaee yacto CIIe
3YIOTCH B YAYHIUCHHWX ACTEPMHAHPOBAHHEX MOAENAX NPOUECCOR
€Ta CeJILCKOXOIAHCTBEHHRIX KYABTY].

4.2.3. Iapamerpuneckoe modesuposanue sodnozo Gananca novsst

SneMeHTH BOoaHoro Oalanca MOYBH, KOTOPHE HCMNOAR3Y
B mogennx uenosos ARID CROP n SAHEL GRASS NPK,
BEpaTlle paccMOTpeHbl B CAEAYIOMEX noapasgenax: «Ocagxkus
pexsars, «[loBepxuocTumifi cToks, «Huduastpaunss, «HMena
n «Tpaucnupawns». PaceMaTpusas 3TH 3AeMEHTH, Mbl GyaeM
30BATL (paKTHYECKNe MalluHIBIE ONepaTopw na asbike CSMP,
pue ynotpedaswores B mogean SAHEL GRASS NPK (papuas
rycta 1980 r.). Tak xak ofe Mofean OPHEHTHPOBAHH Ha NOJY
JAHBLIE 3I0NB, TAE 38YACTYI0 BCTPEYARTCA BeNHOCYXOH noANExo
CAOMN, MH COUMI BO3MOMHEIM ONYCTHTEH CAeAywolde sAeMeHTH (
pue, Bnpouem, HEOOXOAHMH AJA MOAeAHPOBaNNA BoAHOrG Gad
npu Gojee BAAKHLIX YCA0BHAX; oM. pasgen 4.3): apenas, rpyHn
BOAL H KAMWAJAPHEA nOABEM. -4

Ocadru

Ocanks RAIN (Mm-cyT') BBOAATCH B Momeas B Brae TabAH
CYTOUHHX cyMM ocagkoB RAINTB; kamguy cyTkam npucBaHe
ceoil niomep DAYY i

RAIN = AFGEN (RAINTB, DAYY)
Mepexsar ocadkos

Beaeactene nepexsata INTC ocaakos pacTHTeJbHWM NOKPOBE
He BCH BHNABLUIAA BJA&rA JOCTHTAET NOBEPXHOCTH nouskl, [lepexi

(Mm-cyT™') BHuHCAAETCA no meToay Makkikka n Ban Xee
(Makkink, van Heemst, 1975):

INTC=AMINI (RAIN, INTCAP/DELT)

rae INTC — NEPEXBRAT, MH*L‘}'T"l; INTCAP — nepexsaTHBaoman '
KOCTh (MM), onpeaenseMas Kak

INTCAP = (1. — FRLT) *FAC*FREWT
198

QLT — ao0as paanaluy, AOCTHTRIOWIAA NOBEPXHOCTH NOYBH (—);
e FE C — yaenplias nepexpaThiBapllad eMKOCTL CLIpOH MACCH, KP
FAS = oAb KT GHOMacCH; 3
-fEE"I"-'T" cLpaR Macea nocesa, Kr M~

" PARAMETER FAC=0.2
s EFRMN:—FRAIN—IHTC

_ sdhpeKTHBHOE KOAHNECTBO OCAAKOB, KOTOPOE A0CTHracT

5 ALN -
rae EFRAI MM+ CYT L

poBepXHOCTH 1OBLL,

pacyeTa MOBEPXHOCTHOND CTOKa NOAOKEHE

we (Stroosnijder, Koné, 1982). OcnosHuM

NOAHHM 1APAMETPOM ABNAETCA CPEAHHA MHOTONIeTHAA 40J# roAcBof

< \a(l OCAAKOB, KOTOPaR MPHXOAHTCH HA CTOK. Honoauntensnan rad-

::i::rma, cRA3BBAIOILAA CYTOUHYK CYMMY OCAAKOB C xr:ra:[;mlmuuenrsi

CTOh, No3p0AAeT BHUMHCANTDE NOBEPXHOCTHBIH CTOR 3a HHH{&EI.HE 8

HeNbHO BIATHE CYTHH. Hcnoas3opanne 3Tofl Tabauum B coderan

¢ pacueTHHMI CPEANUMIl MHOTOAETHHMY KOIMHHILHEHTAME noBepX-

HOCTHOFO CTOKA MNO3BOJARET ABTOMATHUECKN BBEOANTL NONPABR) .u,":na

OTaenLNBx JeT € GOALIITHM HAH MEHLIUHM YHCAOM CHABHBEX JUBHEN.

Sta npoieAypa Peaan3yerca ¢ NOMOUILIO CACAYIOUINX onepaTopos

CSMP:

RENOFF = EFRAIN*R*AFGEN (ROFINT, EFRAIN)

rie RRNOFF — nosepXxHOCTHRA CTOK, MM-cyT™);

' R — cpediis MHOFOJAETHAR 40AA OCAAKOB, 3aTPauHBaCMAn
na cTok (—);

ROFINT — kosdpumnent aas Koppekuuu R (B 3aBRCHMOCTH

0T KoJH4YecTBA OCAajJKOB) AA8 pacueTa nNOBEpXHOCT-
HOTO CTOKa B Pe3yabTaTe OTAEALHOTO JAHBHA (—).

Hanpuuep, aan aerkofi mecuawofi moussl B Maam HCNOALIOBATHCH

CAEAVIOULINE IHAUEHUAS

FUNSTION ROFINT =0., 0., 5., 0.2, 10., 0.5, 20, | [ R
30., 1.55, 70., 1.7
PARAMETER R = 0.24

B ocHoBY METOQMKH
sKcnepHMelTaabHbL Aann

Ynpaxuenue 58

#. Paccunrailte cymmapuutil noBepXHOCTHRIH CTOK (MM) AJAR cje-
AVIOWEro KoanyecTsa oCajKoB, ecaH COOTBeTCTBYlOllee cpelnee MHO-
rodaetinee suayenne cocrapaser 30 % (mepexmaToMm oCajdKoB pacth-
TEALHOCTLIO MOHHO ”P'E“E'E'PE"HJJ'r OCaAKH COCTABAHIOT 12, 21, 8, 53
R I8 mm cootsercreenno, anavenis aa8 ROFINT cu. suue.

0. Kakofi 8 cpeanem npouenT 3THX NATH A0HAell npuxoauTcs na
fHoBepxvocTiunfi crok?

B. Hackoasko 370 cpeasee 3sauenne oTaAmsaeTca oT 3nawennd R?

—_—
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Hupuarorpayus

Cropocte nuduastpaunn INFR (Mm-cyT') paccuntuisae 1
INFR = EFRAIN — RRNOFF -

B BuireynoMaHyTHX MOAeAAX POCTa CEALCKOXO3AACTBEHHHY Ky
TYP BOAHKI MOTOK MEMAY CAOAMH NOYBW He paccyHTHBaeTCH. Ong
noysa pa3fiefena Ha pAd CAOEB HepaPHON TOMULHHE o BJIAMHOCT
TpefiyeTcAa OnpefenHTh, KaKHe CIOH YBA2KHAWTCH B pPesyAbTaTe
$nasTpanuy, a TaKkke A0 KaKOro 3Ha4eHHd BAAKHOCTH AONYCTHMG
yEaamnATE Mu noassyemca meroamkoi Bam Kefinena (van Keylg
1975), cornacio xoTopoil ClOH NOYBH MOCAEZ0BATENLHO JaNOAHANT
BOAOH HayHHan ¢ NOBEPXHOCTH H JAajee BHHI Il 3anacsl BJAAry [
HAWTCA TOABKO 10 HanMeHblefl BaarceMmrocTd. PacueTsl no st
npocToil, HO YAOBAETBOPHTEALHOR MOASAH HAYMHAWTCH C TOPO, O
CKOPOCTh BOAHOrO NOTOKA B NEpPBHA (BepXHHH) CAOH NOYBH NpHE
HuBaetcys K INFR n BHuncasercs KOJHYECTBO BOALL, KOTOpoe
yaepxateca B 31oM caoe. OcTaBlieecs KOAHYECTBO BOAB COCTABY
NoToK, nocTynawwyi so sropoft caoit u 1. 4. Jas Toro 9rofl noswg
PHTbL STH BHYHCAEHHA AJAA Bcex CJAOEE, ONEPATOPH 3ANHCHBAKTH
B caeaviomem MACRO (MACRO ofwscuserca 8 2.3.3): ;

MACRO WATER, MWATER, RWFBE=COMP (RWFT, THC!CH_ :

TRR, ER, DRF)
WATER = 1000.*DRF*WLTPT*THCEN 4

INTGRL (0., RWFT — RWFBE — TRR — ER) E

rae WATER — dakTHyeckoe KoJAHYECTBO NOYBEHHOM BAATH B CA0E, MM
DRF — navansHuft Kos@@uunenT 3sapajaHds — Aons

COAEPMAHHA NPH BAAKHOCTH 3aBaganus (—);
WLTPT — Baa:xuocTh 3aBA1aHHS MouBw, M3 M~3;

THCKN — ToamuHa ¢Ja08 noyBsl, M; 9

RWFT — ckopocTh NOTOKa BOAW Ha BepxHefl rpanuune CJof

MM-cyT!;

RWFB — cropocTs nOTOKa BOAW Ha HHAHEH rpaunnmge CcAOE
MM-CyT !

TRR — cKopocTh NorAolleHds BOAH KOPHAMH pacTeHnil (Tpa

COHPALKA) H3 CAOA NOYBH, MM-CYT); B

ER — cKOpocTh HCnapeHHs M3 C/I0OA NOYBE, MM.CyT

MWATER = FLDCP*THCKN*1000.
rae MWATER — MakcHManbHO JONYCTHMOS KOAHYECTBO nnueu_
BJArH B C0€, MM
FLDCP — HauMeHbIIaa BAArOEMKOCTh MOYBH, M3-M~%; 4
RWFB=AMAXI (0., RWFT — (MWATER — WATER)/DELT)
ENDMAC

THIT

; '!-:
HeofxoauMo OTMETHTB, MTO B BHIUENpHBEIEHHHX H CAeAyIOD "
cermentax MACRO wacTo HCnoL3vIOTCR OOHH B Te Je nepeMeHHHE =

200 R

om T (ana epxuell rpaHnuE c1OA nouss), AHOO C HH-

__1 meEC -
EEnoo © ”é'lmm AiKHefi CpaHUUE oA mousbl). Kpome TOro, MEpE
Tgexcod B L efl rpaniile OHOTO C/OA MOKET HMeTh TO e 3Ha-

CenBad B DewenHan 118 BepXHEA rpaHuILl APYTOro, HEENEHE:

:rl::llE o ::ug uanpuyep, RWFT2= RWFBL.
ul B

wep 1. MuduasTpauns
ﬂﬁ:ﬂ: ;;-'m caon=0,02 wu, 81 =),10
gg':muna 2-ro caon=0,03 M, Egig'ig
TD:"[IJIHHEI 3.ro caon =004 u, 83= i
Toawuua 4-r0 caon="0,05 m, 84=0,
‘l.\i'L'I'PT-—-II]_L]t FLDCP=0.25

[NFR=50 M -cyT™".

BroaHaime

WLTPT 01 02 FLDCPOS T

o
o
35

Puc. 53. Moaeanposanne HHQHABTPA-
gus coraacuo npuwepy |
WLTPT & FLDCP — nanmuocts ycrofl4nsore 1%

AAPPENEOETE O o
AANNEANHA H HEamueHRIIAR B E
graeTcTaeHnD, alod=t

PaccudTHBAA KOJAHYMECTBO BOAH, HeobxoauMoe ANA ynﬂa:r;lum‘llr::
flepEOro c0A NOYBH A0 HaHMeHblIed BAArOEMKOCTH, HaXOl Bo
ono cocrasafer (0,25—0,10) 20=3 MM, AaA BTOpOrO cAI0H rn:m5 =
(0,25—0,18) 30=2,1 mwm, [1pn 3HaqeHHu HHPHABTPALHH, PAaBHOM : M ].
mousa (yaeT yBaawHeHa Ha rayOuny e Gojee ABYX cnoes (T. e DcM
(Takxe cm. puc. 53).

Ynpamuenue 59
YEA@MHITL BCe YeTwpe coR B npusepe L.

Henapenue

Motenunanskoe Hcnapenne ouseHHOR BAArH onpeleanerca TEHF:
CKOALKD sHeprud A48 HCNAapeHns NPOHHKAET CKBO3b PECT“TE-’"’“*ih
TMOKPOB W JOCTHTaeT NOBEPXHOCTH noyBbLl I:_J.:L'E*:b HYHHO pazian4a

Paanauuio w uenapaemocts). PaKTHHECKOe HCOAPEHHE wcramnez
4OM0 NOTeHURAABLHOTO HCMApeHNs, KOTOpan 2IAaBUCHT OT CTeneHH CY
BOAY M3 Humenesaliny cl0es K HQI‘EE'FIHH}!II'E'ﬁ noBepXHOCTH. B smoaenu
ARID CROP sra noan onpeneasnach NOTEHUHANOM NOuBEHHOA BAArd
-TO CAOR MoYBE, HO TOANHTEA sTOrD CJoA {:Hﬂﬂ-}' e 'Ir,‘HJHTHBa;EE[:b_.
B monean SAHEL GRASS stoT npuﬁ:mmm-[]m ."I.L‘TEP.‘-'IIIHHPGEHHHHH

2m




L.

-

f0as Wceytmaloiledl cnocofRoeTi aTMOCHEpH, OTHOCA-

noAxoa OB 3AMEHEH NOMHOCTLIO NAPaMETPHYECKHM NOAX 1om, FRDP s K nouse (—);

HOBE KOTOPOro JeHMaT SHCNepHMeHTAAbHEEe AaHHbe, NOJgvie ; e s
B Caxene (Stroosnijder, 1978), a takme noanofi 1eTepMuHHPOBS VAPR —((DTR* (1. — REFCF) — LWR) *DELTA/GAMMA)/
cybmonenvio nenapenns (van Loon, Wosten, 1979). TMpeanodgs E 'L+[:-ELTMGAMMA}*L:LH‘JAP
NTO (paKTHYECKOe HCnapexHe PaBio HCNAPAEMOCTH B TeHGHHE fai ] , VMAMA = 0.49
TOK, KOrla BHN2Q310T OCAAKH, d B TeYeHHE NOCACAYIOLINX AN S pAR AMETER GAMMA=0.
Maphoe dakTuyeckoe nenapenue GyAeT NponOPUHOHATLHD KBaA® ARAMETER LHVAP = 262.E4
HOMY KOpHIO 0T Bpesenn. Tak GyaeT npoioamartbes A0 odepams g rounan pannauns, J-m-Toeyrh
A0 AR, Pacuer ucnapenns BWMOOANAETCA © NOMOWLK CASAYVIOLINK sne DTR — cyMMapHas cyTod H}HEHHH H{::p OTKOBOHOBOI]
patopos CSMP (BKawyan BHIUNCIEHNE HCNAPAEMOCTH 0[O _ REFCF—ﬁmrhdpl'II;l‘mm oTp

l Py it ; OBOJHOBAA pPAlHALMA, .[I.H{'}-t‘i'c}'T“L;

Menmana — cu. 3.2.5): i
‘R — yxoasman ad
G R A U}rl"f — F:;E.:nu Kpisoll napu#aibHOTO AaBAeHHA nar;uu_mmmru
i BOAAHOTO napa npH ganHoil TeMnepaType BO3ayxa, MM
rag AEVAP — jaktiueckas ckopocTb Henapenns, mai-cyr=ly oy
INFR — cropocete unduastpaunn, sim-cyt!; A — hraspouerni
Ve qmﬂn%?““ CKOPOCTL HCnapenns B auu 683 Jok 3 L[:]\‘-'m:' — yaeqbHan TenJaota
M- CYT"; poed
AEVAPI — thaktiueckas CKOPOCTh HCHAPeHis B 1eHb BhINANSH DTR = AFGEN (DTRT, DAYY)
PARAMETER REFCF =0.05

OCAAKOB=MM - CYT™!; ¥
R {PE:UALF' L X LWR = 4.2E4*| ITE-T* (TMPA + 973.) *#4* (0.38 — 0.035% . . .
SQRT (VPA)*(1. — 0.9*FOV) .

rae PEVAP — ucnapaemocTh ®ak yHKUNA NOMEEHHOrO NOKPOBE eparypa BOSAYXa oC:
alnaunt, JOCTHraILed MOBEPXHOCTH NOMBLI, MM - I - n J AR 2
P ) L p ' cYT- lasdeHie BOAHOTO Napa B BO3

paiua-

Jer=1.
qecKan MNOCTOAHHAA, MM PT. 'ET_.1 B
napooGpasoBanus, T -kr;

rae TMPA — cpeansia CyTOuHAR TeM
VPA — cpeldee napunaibHoe

1yxe, MM PT. CT.} N
FG"L’—‘.’I::J.‘IH cyTOK, Koraa HeGo 3aKpuTo abaaunocTbio  (—);

DELTA — 17.4*SVPA* (1. — TMPA{(TMPA + 239))/(TMPA + 239.)
HAaChILIEeHHOrD ROAAHOND

AEVAP2 = AMINI (PEVAP, EVAPC* (SQRT(DSLR)— ...

SQRT (DSLR — 1.))
 PARAMETER EVAPC=3.3
rie EVAPC — Koncranta ucnapenns, IKCNEPHMEHTAALND ONpeIets

Haa aan Caxeas, mam-cyr—28;
DSLR — gucac aneft nawoc 1 co BpeMeHn nocieanero 10!

DSLR = INTGRL (1.001, 1. — INSW (AFGEN (RAINTB, .+
DAYY + 1.)—0.01, 0., DSLR — 0.001))

rae DAYY —uncao awell (no woananckoMy KaJenaapio): 3InaseHie
0.001 poGapneno, urofim nademxaTs JEJeHHA HA HOAL. ITOT onepaTop
TpeGYeT Henoab3osanns meroia Diinepa; E

PEVAP = EVAPR*FRLT + EVAPD*FRDP

rae EVAPR — notenunanwnan ssanorpancnupauns B peayabTaTte ol
HOM JHIbL pagHalmn, MM-cyr!; 4

=VAPD — 3 ; ha-

EY NOTEHIHAMbHAR 3BANOTPANCHNPALMA B pe3yssTaTe O

rae SVPA — cpeanee napuuanbHoe NaBASHHE

Napd B BO3AYNE, MM PT. €T,
EVAPD — EA/(1. + DELTA/GAMMA)*1.[LHVAP

rae EA — skial necyluaowed  cnocoGHOCTH atmocdeps B HCnapae-

MocTL, Jw-m-2-cyT !

EA — 0.35° (SVPA — VPA)* (0.5 + (WSR/1.6)/100.)*LHVAP

rae WSR — nasepennast CKOPOCTL BETPA, RM-C¥T .

FRLT = EXP (—0.5*LAl)

rae LAl — unaeke AHCTOBOH NOBEPXHOCTH (=15

FRDP = r—::-cp{_ﬂ.sasqm{u.i*-::EDPHT*LM{E.*ﬂﬁ' ‘o

SQRT (4.*WDL*CROPHT/PI/LAI }]]]

HOH  AHlWE wecywawuell  cnocoGrocTi  BOSAYRES Fie CROPHT — suicora pacreduf, M;
] MM-CyT ] WDL — wupnua AUMCTEEB, M:
FRLT — nons paawaunn, aocrurawmas nouss (—); . A3




N

FRDP — onpenenserca no smeroay [lyvapuwaana
1977, p. 109—110).

ITpumep 2. Henapenne !
Bruncante cymMmapHoe ucnapenne u cpeanee cyYToOuHOE lHena

3a nepuo ot DAYY =180 a0 DAYY =188 npit caeaywouwnx yenoms
— ocaaku pabnwianics 8 DAYY =180 (29 uwoun), B peayag
Hero HHQUABTPAUMA B nousy coctasuaa 12 mwm. ITo IMenumany g
paemocts (EVAP=EVAPD+EVAPR) pasua 6,0 mm-cyr-'. C DAY
=180 mo DAYY =184 pacTenns OHAH elile HACTOJALKO MAJH, yrg’
MOKHO NPHHATH pasusim 0,0; {

x MOZENN POCTa CeALCKO"
- . naccMOTPEHHHE 10 CHX :
ﬂﬂﬂhﬂ-1b1::ah%-p He \EIHTHBHIDT aofMeHa BOJAR MERAY :nzn;;{
( |':-|.:} G0 pafiTin cnocol H3ILATHA KOJAHHECTBA ﬂmﬂ;
u:-nﬁ;g#:;ﬁum Ha n::-c:u:;:.nnam.r;huu Pa.-;nﬂmﬁﬁz“::gﬁ r:..u bep
= ; len, 1975) pazpaboTtan I
{ van Keulen, iead
g hﬂ[g;:ugm'pv. OCHOBAHHYK Ha EHCH'I'.'IHEHL[HHJ'IM{?:. T::;E:ﬂ
u;:mm:}ﬁﬁmmﬁ GVHKWIH 3aTPaT BAark na HEEJI‘]E{}I-':;HE:]E!:':HEH b
e " WHOCTH OTASNBHHX C :
SHANeHHeM BJAANHO 10
LIHBaeTCA or iicniapelis ACJMeH NOBTOPATLCA AAA BI:E:B:J:IFH_
goasky PRCC npit pactere HHGUABTPAUNY, NPHXDAUTCH BH

i

penpbXx K

- : i
— CAeAYWIIHA J0MAb OTMe4YeH 4 AHA COVCTH, B DAYY =184 gBH, T-Dh:naq_::::baﬂEEHHm MACRO:
c1e uero HHQUALTpauna coctasnaa 8 wm. HenapsemocTs no [Menw geraTb K o EB. SUMB, ER=S5 OIL (TDT, ET, SUMT, . . .
cokpatHaack A0 50 wmM-cyT'; mammmas ¢ DAYY=I84 pacre MACRO TDB, EE, . SHERN. WATER)

umewnT LAI=025;
— JAonycTHM (aas npoctote), uto FRDP=FRLT;

DAYY=180: INFR >0, orcwaa AEVAP = AEVAPI
LAl=0, orciona FRLT=1.0 ,
PEVAP=FRLT(EVAPD4+ EVAPR)=1-6=

ER=F" AEVAP
oAbl H3 CAO
— CKOPOCTh N3BNEYEHHRA B
e E];_-_u.mi:a CYMMapHoTO daxTHHECKOro HCna
K aTOMY CAOK

F — THCKN*VAR/(SUMI10 +- NOT (SUM10))

A nouBLl, MM:CYT
penns, OTHECEHHAR

=6.00 MM - cyT=' ray-
AEVAP] = PEVAP X rae VAR — papelenHbf N0 Baare Huju:’p-:bﬁLLHEHT yOuBanua C I- ¥
DAYY=181: INFR=0, orcioaa AEVAP = AEVAP2 : SL_HID_‘;‘;:;’,',’E};,';F[ c yeToN TOMIMELL CIOCS o o £
DSLE = — ' . A : . M'AR.'. M. Jaraem L
: 2; | :::::a- cl:f}:ﬂpg 33VEc ii:r?crlu;f:T?r;ru. uTo6b N30EsKATE BOIMOMHOTO ACACHNHA
F HE HOJb;
DAYY =182 DSLR=3, orcoaa AEVAP2=13.3(4/3 — VAR = AMAX1 (0.001*WATER/THCKN — WCLIM, 0.)* ...
| = 1.05 Mm - cyr— 5 EXP (—PROP* (TDT + 0.5*THCKN)) o
=1 D=L O ARVARI A RIVER rae WCLIM — of6beMian BAAMKHOCTL BO3 LY WHOCY KO n-f:ﬁ:ﬂ H;‘ 1.121113:
= 0.88 MM . cyT! PROP — kos(pduiuuent youBanud 1IA 3a1pat a:: A

DAYY = 184: INFR >0, orciona AEVAP = AEVAPI
LAI=10.5, orcwaa FRLT=0.78
PEVAP=FRLT(EVAPD 4+ EVAPR) =078 - 5=

=3.89 MM - cyT! '
AEVAPI = PEVAP

DAYY =185 DSLR=2, AEVAP2=1.37 mu-cyr'

DAYY=186: DSLR=3, AEVAP2=1.05 mm - cyr—'

DAYY =187: DSLR=4, AEVAP2=10.88 mm-cyr'

CyMmapioe ucnapenne 3a 8 amefi coctasuao 16,49 mm, yTo 3KBHBE-
Aento 2,06 mm-cyrl.

Boaa wcnapsercs ¢ noBepPXHOCTH NOYBL HAM ¢ ropH3OHTa B HESS
nocpeacTeennofi 6ausoct ot mwee. Menapuswyiocs soay ofHuHO 485
CTHYHO 3aMEUIAeT BOAA, NOCTYNAIOMWAA HI HHMKEeHalWnX caoes noyssl. =
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penne (onpejeaneTea B peay.nnn:.;i i
¢ pacueTaMu no AeTEPMHHHPOBANHON HM

MOZLean); )
TDT — ravGniia BepXuell Tpamiubl c10s, CHUTa® OF noRepx

HOCTH NOYBR, M;
SUMB = SUMT + VAR*THCKN

EB=ET + ER
TDB=TDT 4+ THCKN
ENDMAC

PARAMETER PROP=150.0

Mpumep 3. Pacuer satpatr BJars
NoOYBER

oiHon

Ha nenapeHHe N3 PasAHYHBX CI0EB
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Veaosus  ananoruuus npasepy

mepy I: WCLIM=002 PROP= 15
H AEVAP=6. i oL
S 0. Pacder pacxofos Biari BHNOAHASTCSH eAeAYI0 ..'_

Brexenocmy
WLIPT a1 02 FLOCP 03 6 win”
1051 s

i o !

55— % :

S| 7 |

Tl LV .

| |

: %:

74 |— ZA1
eml i == Prc. 54. Moseampouanse noteps nog

Ha BEOBpeHile B3 pa3nns CAOCE OOYBEL
L i

VARI =(0.10 — 0.02) exp (—15.0 - 0.010) ==0.069
VAR2=(0.18 — 0.02) exp (—15.0 - 0.035) = 0.095
VAR3 = (0.12 — 0.02) exp (—15.0 - 0.070) = 0.035
VAR4 = (0.24 — 0.02) exp (—15.0 - 0.1 15) = 0.039
SUMI1 = 0.069 - 0.02 = 0.00138
SUM2 = 0.00138 + 0.095 - 0,03 — 0.00423
SUM3 = 0.00423 + 0.035 - 0.04 = 0.00563
SUM4 = 0.00563 + 0.039 - 0.05 = 0,00758
F1=0.02 . 0.069/0.00758 = 0.182
F2=0.03 : 0.095/0.00758 = 0.376
F3=10.04 - 0.035/0.00758 = 0.185
F4=10.05 - 0.039/0.00758 = 0,257
ER1=0.182-6.0=1.1 mm-cyT=" (A= —0.05)
ER2=0.376- 6.0 =2.3 su-cyr=' (AB— —0.08)

ER3=0.185.6.0=1.1 mm-cyr—' (AB
(T, A= —0.03
ER4=0.257 - 6.0= 1.5 M - eyt~ (A= —D.{]E;
6.0 mm

Ab = 0.001ER/THCKN

Beanunnsl pacxo
XOA0B BJArH MNOKa3aHW HA DHC. 5
.od B B : (-
BEHHEX NPAMOYTONLHHKOB B pasnbix ::.r:nn:cﬁmusu S B
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HTﬁaTEnmmum ONMCANHON WMHTALHOHNOR NPOUEAVPH BHUHCAHTE
uepg:a 3: HAE?.;LEF :;ETHPH Fﬁmm C10€B NOYBK NPH YCAOBHAX pH-
: =4 MM-CYT . 38 Ha4aJbHYI 10CTS nD
KOHENHOE COCTORMHE W3 npHMepa 3 HYK BAAKHOCTL NPHMUTE
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E

T nadCIE AUl

3nech MB PACCMOTPHM Té MNpOUECCH, BAUrOJapA KOTOPHM NONBA
oKA3HBACT BAAANNE HA TPAaHCNHPAUMIO, 1 0ODATHYIO CBA3L MEAIY
qnsit, B STOR acT nporpaMsel SAHEL GRASS NPK, kotopan Ka-
caeTCA pacTedisl, BEYHCARIOTCR:

— o6mas raybuna KopHeoGuTaeMoro cioA (Ge3 y4eTa NAOTHOCTH

copHeBoll cHeTeME);

— NoTeluHaLITan TPH]IETI.][PEU.HH.

|Tousenumil GAOK Modean BHavaje npoOBepACT, HACKOABKO ak-
Bk KOPHH pacTeHnfi 8 PA3AHYHBIX CINOAX NOYBH B kopHeoGHTae-

woil 30He, 7 BHuHCAReT ee afmyno shhekTnpry o rayduny (HanpuMep,
npi 10 cAoAX OHA COCTABHT ERLBI10), OcnuoBHaf nporpaMsa JeanT
noTenuuaabuyo Tpascnnpaumi PTRANS wna sto 3uauente, H4TOOH
paflTi BEAHYHHY NOTeHUMaALHON TPAHCTHPALNH, NPHXOAAULYIOCH Ha
| M akTHBHOM rayOunm saneranns kopuefi TRPMM. 3arem nounsen-
spaft GNOK BHMHCARET (DAKTHYECKYI0 TPAHCOHPAUHIO N0 CAOAM  KAK
DYHELLHIO NOTEHUHAALHON TPAHCHHPALNN B STOM G0 (TRPMM*RTL),
s(pheRTHBHOCTE KopHell Kak QYHKURIO BAAAHOCTIL NOYBH (EDPTF),

remnepatypy noussl (TEC) n xosdpHUHENT YMCHBIUEHUA NOTJIOLILE:
HiA BAATH KOPHAMM MO BAHAHHEM CYXOCTH ‘NOYBL (WRED). Bee

sHMHCACHNA BHOBL mporpasmmupyiorcs B cersente MACRO:
WMACRO TRR, ERLB, TDB, TRB=LAYER (ERLT, TDT, TRT,. ..
THCKN, WATER, TS, MWATER)

TRR = TRPMM*RTL*EDPTF*TEC*WRED

rae TRR — ckopocTh NOTEPH BOAHW CJ0EM NOYBL B pe3yaLTaTe TPaHC-
NUPALNE, MM-CYT ] .
TRPMM —noTeHIHAALHAR CKOPOCTh TPAHCNHPALUHH Ha MeTp Iay-
Guiibl 3aMeranns KopHell BO BAaKHOR nowee, MM-M=!X

Xeyrh 2
RTL — rayGupa sanerands KOPHed 07 AaHHONO CAOA NOYBH, M,
EDPTF — kospduunent cuumenud  spPerTHBHOCTH kopuell "Kak

(pyHELNA BAAHHOCTH NovBe (—);

TEC — xosthduunenT CcHIMENN? KOPHEBOH nNPOBOAHMOCTH Kak

dyHKLEA TeMuepatyps noses (—);
WRED — ko3dipHUNENT CHIZKeHHA NOMOUEHHA BOAW KOPHAMH KAk

PYHKLAS BAAKHOCTH NOYBM (—):
RTL = LIMIT (0., THCKN, RTD — TDT)
rie RTD — ofmasn rayGuHa kKopueoGHTaeMoro cos NOUBH, M.

TDT — rayGuHa 3ajderanns BepxHefi TPanHub CJOH, CHUTad OT
NOBEPXHOCTH NOYBH, M.

EDPTF = AFGEN (EDPTFT, AWATER/(MWATER —
1000.*THCKN*WLTPT))
rie EDPTFT — ra6aunua sasucumoctn EDPTF ot ornocuTeannof
BAAMHOCTH nouss O (CM. OCHOBHYI nporpamMmy);
AWATER = AMAX! (0., WATER — 1000.*THCKN*WLTPT)
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rae AWATER — koanuecrso MPOAYKTHBHOR BJAArH B coe MOYBH,
TEC = AFGEN (TECT, TS)

r.ﬂ.E' TECT m— ']'Eﬁnnua EEBHEHH .
(em. ocrosmyio nporpasMMy) octi TEC or temneparypu nousw T

WRED = AFGEN (WREDT, AWATE R/MWATER —
1000.*THCKN*WLTPT))

rae WREDT — tafanua sasucustocts WRED
A oT
BAAKHOCTH noyew B (cwm. OCHOBHYIO nporpammy); PAERERIC

ERLB=ERLT 4 RTL*EDPTF

rie ERLB — spdektusuan raybuna 3aMeTaHHA KOPHeR Ha WiMHeR

FPaHHLe ciosH, M

TRB = TRT + TRR
TDB = TDT + THCKN

rae TRB — wakonuewasncs cymMma TRR:
ENDMAC

Tak kak momens SAHEL GRASS NRK suinoamser pacuerm nam

10 caoes noysw (BapuamT or asrycra 1980 r.), obwas dakruveckas

Ckopocts Tpancnipannn TRAN (wwm- cyT') cocrasur:
TRAN == TREI10

B
e HE'E"];:: NpHMEpe OLLIH PacCMOTPEHH He Bee CBA3N, CyllecTByO-
! I:E]"HE'HTE!F ﬁéﬁ;{gﬂhm MOUBH H poctom pacrenwii. B opurumase
oren mn IDACRO mporpauus SAHEL GRASS NPK menonsay.
Opa MallMHHEIX onepaTopos
. KOTOpHe Takxe
En:::;h;:g;:; é:a::gl H;\ﬁ}é POCTOM pacTeHdfl m BJIHH{Hﬂ-ETFMD NoYBH
i NPOBEPAIOT, ECTLH JH e :
k - ; e cA0H NoYBH, KO-
n?ﬁ?rfﬁﬂ?;?%ﬁg% anamncﬁgwﬁmﬁu KOPHH MOraH npﬂ.ﬂ'.ﬂm-l{aﬂ: pa-
4T : aTopul 1 RAWRB npos
A NPOAVETHEHOA BOOW gas g
POCTa pactenufl, wau omm Gya
i K T CTpa-
:ELTTE; sicgé:gmﬁffmnuﬁ ONEPaTOp B 3TOM CErMeHTe M}AERU l;c'ri-
Y HIZKEe MakcHManuHON raveHHE 33
A JAEraHnA Kopmelt,
Em;.; SAEMEHT BoAWOro GanaHca agech we paccMaTpuBaeTcs ;
4 pusep 4. DakTuveckan Tpaneny pauna :
- ;'cq};f;;:ipfjE::HH.:_HEE“F” TPAHCTHPaUHI0 NpH YCAOBHAX, analo-
) 4 THPbMA Ca i e
L p OAME NOYBH, HCNOALIYA cAedyOLlHe
— FayGliHa kopHeoGHTaeMoro o
A JADR COCTaBAAeT :
KOPHH HMEIOTCA TOALKO B Tpex BEPXHHX CAOHX: el R
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— T1, T2, T3 u T4 pasau 20°C;

— FUNCT[DN EDPTFT-']" -.15. -.15. -Eq -.Br -.-B, .5. I.. I.I. I.

— FUNCTION TECT=0., 0.06, 3., 0.29, 10., 0.85, 16., 0.94, 20, ...
1., 31., 0.87, 40., 0.6, 50., 0.3

— FUNCTION WREDT=0., 0., .1, .30, .15, .45, .3, .7, .5, .975, ..

i (i Rl 1y Bl
— PTRANS=2 mum-cyt!,
BrodcAocms
at 02 an’-n:’
s e —
SRS 2 5
% g
g
Puc. 55, Mogeawpopamie JaTpar
DOAN Ha IFEEEI‘[HPEL‘I,HH: H3 ;[!Iﬂ}
MHYHKX CAOED MOMBW B Opelsdax 1%

KopHeoOATAEMON I0HM,

B — OTHOCHTELHAR BAAMHOCTE MOYBH:
8, =(0.10 — 0.04)/{0.25 — 0.04) =0.29
B, =(0.18 — 0.04)/(0.25 — 0.04) =0.67
B, = (0.12 — 0.04)/(0.25 — 0.04) =0.38
EDPTF1 =0.80 EDPTF2==1.00 EDPTF3=10.90
TECI = 1.00 TEC2 = 1.00 TEC3 = 1.00
WREDI! =0.70 WRED2=1.00 WRED3=0.85
ERLB]1 =0.02 - 0.80 =0.016
ERLB2 =0.016 4 (0.03 - 1.00) = 0.046
ERLB3 = 0.046 4 (0.04 - 0.90) = 0.082
TRPMM = PTRANS/ERLB3 = 2.0/0.082 =244 mMm - M—' - cyT'
TRR1 =24.4.0.02-0.80-1.0-0.70 =0.27 mm-cyr™' (AG,=0.01)
TRR2=24.4-0.03-1.00-1.0- 1.00=0.73 sm-cyr—' (AB.=0.02)
TRR3=24,4:-0.04:090-1.0:085=0.75 mm - cyr~' (A8, =0.02)
1.75 mm-cyT—'
TRAN=TRB3=1,75 mMm:cyT"!, noTeps BOAM W2 PAaINHX CAOEB MOKA-
JaHEl B BHIE YepHHIX NPAMOYTOALHHKOB Ha pHc. 53.

¥npaxuenue 61

Bruncante GakTHYECKYID TPAHCOHPALHK NPH YCAOBHEX OpHMepa
4, HCMOAB3VH CASAYIOIIHE JaHHbE:

— raybuna KopueoGnTaeMol 30HHW paBHa 14 cwm;
‘?'D'“E Tl, T2, T3 n T4 coorsercTBedHo cocrapaswt 50, 35, 25 #
— MOTEHUHAALHAR TPaHCNHPAUHA cocTaBaser 2.5 mm-cyT L

l4 Sakas M 308



K&k yice oTMedanocs, paccMOTpeHHME BHIUE NAPAMETPHIECKH
SAeMeHTH HCAOJALIOBANNCE AAH pacueTa BogHore OanaHca novye
B noayzacyurausom pafione (Caxene), Oann n3 pesyanTaTos Tako
pacueTa noxKadaw Ha puc. 56. M3 pucynxa suano, uto Moaeds nNo3Bo-
ARET ¢ AOCTATOMHON TOYHOCTHIO PacCUNTHBATL HAKONAGHHE CVXOrQ
BellecTBa mHaj3zeMHofl yacTi PRCTHTEALHNOD NoKpoRa BONOTE 40 HE-
CTYDACHNA (pasH usetenna. Paccunutannuie .n daktiueckie sHaqeins
CYMMapPHON 3BANOTPAHCHNPAUAN TAKAKE 0CTATOMHO XOPOLO KOppeaH-
PYHOT Ha NpoTAMenHH 3TOTO nepuoja. B nepuox userenns u nocae

-f
m-ea = 2
0 g
o | 00 -
E & E .---"""-PIlcf
= £
g S z’
2o 200 - <
g M
T gy 3 § %
3 L
§ E 1aa "/
£ 2
= 5 b E
a 'gﬂl | - | o | | i |
00 220 M0 20 280 200 220 240 260 Soews,cym
woas | ASsyem |Cowmintp | mans | ABayem |cenmadpe |
Prc. 56. [dunamuxs gopuuponsnus nazsesmmof wacti GHoMaccl H FBANOTPANCTI-

PAILIN CcTecTEEHNO] pacTATEABNOCTH B CaXede fiph NOAHOM MMHEPIbHOM VAOOPEHI
Ha rashncTol nowee 8 Huoowo (Maan) » Tewense 1978 1,

! — paccwirammide, ! — danTHicckne 1aMMMie; ZAN WAYA3S pacieton nidbpmin HEe ey

HErO HEROTOpaA 4dcTh Onomaccw orMmupaer. Bes gocrtatouno raybo-
ROTO MOHIMaHUA BCEX NPOLECCOB, NPOTEKAOUINX BO BpeMs sTof pe-

MPOAVETHRHOR (asu, Mbl He CMOKEM HMHTHPOBATL HX JOJMHEIM
obpazowm.

4.24. 3axaouvenue

Bosmomuo, kro-10 Gyaer Pa3ouapoBa, Y3HAB, N4TO HEBO3MOXEH
MOMHOCTLIO AETEPMHHHPOBAHHEI MOAXOA K MOASAHPOBAHHIO TAKOIO
BAXKNOTO GJAOKA COBPeMeHHHY AHHAMHUECKHX Moaeael, Kak BOAHEI
PERIIM TMOUBL, H3-33 OrPOMHON Pa3uN MeAKLY BpPeMEHHLIMH LOETHE
duunentaMn pasanunmx uwacrefl Taknx Mogened, Oana u3 npuund
TAKOMD TMOAORSHIH JAHAONABTCH, Jlﬂi-]i-'].‘I}"l_i. B HEMTdHHH HCMOJBIOBATH
METDO MePEMEHHEX COCTOAHHA B CcoOuSTANHH co CneuManLng CROMCT-
PYHPOBANHHEIMH HMHTAUHOHHMMH A3ulKamu tHna CSMP, wro asToma-
THHECKH BeleT K ABHON annpoKCHMAalUHH Beex anddepenitansnu
yYpashenuf, Beckuwm APTYMENTOM B MOABIY MeTONa nepeMelduHy co-
CToAtHA i s3bka CSMP caymnT Jerkocts nporpamMmiposanns MpH
HCMOALIOBAKIL ITOrO METoAa, a Takke To, 4to0 68 CSMP Bxogur
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VNOTO NPEARAPNTEALHO HANHCAHAWX NOANpoOrpamM, BEAWYAA MOANPO-
rpaMMbl BBOTA W BWBOAA Aanukx. fpyras npugusa B TOM, uTO HC-
CICI0BATENH CTPEMATCA COXPaHNTH pasfeentue MoYBe Ha PAl Cpas-
NHTEALHO TOHKHX cioeB. Ecan Om ol Hawan uenecoolipasHeiM pac-
CMATPHBATL TOTBKO [BA CAOA (HAnpuMmep, KopHeoOGHTaeMEA H HiMe-
ieHauHi caoft), To 3TO CYUIECTBEHHOD (HO He MOJAHOCThIO) ofAerdilio
0K pacuer BAZMHOCTH NOYBH B GJ0Ke noupa—eoaa. M Tem Hé meee
eCTh NPHYHHE COXPARNTL NPHHIKN PasAeJecHIA NOYRK Ha PAA CAOSB —
T dHeddnie BRAIUNTL B pacueTsl (eHoJornw KOpHEel Il cTpeMAeHHe
MOASNHPOBATE NOFJIOWEHHE NHTATENLHHX BellecTs Kopiuesoll cHeTeMod
Ha pasHuX raybuHax nousw (csm. 5.2.3). _

Onut paloThl © pasaHuHEMHI NapaMeTpHYeCKAMi cyOMOLEAAMH
no4yBa—BONA (HEKOTOPHWE PesyLTaTH PACYETOB N0 HHM NPeAcTanieHs
B pazaeae 4.1) nossoaser caenaTh BRIBOM, 9TO HX MOMHO © VCHeXoM
HCMOIL30BATh, €CH YVASAHTL AOCTATOYHO BHHMAHHA MOXAHHHO Hepap-
KHHECKOMY METOAY MOCTPOSHHA M- TMPOBEPKH AXEKBATHOCTH TaKHX
vogened. Ilocaeanee etasuT Bonpoc o HEOGXOAHMOCTH co3NaHmA pe-
JEpBA AeTEPMHHHPOBAHHHX nouyBenHux ‘{du3nyecknx) cyOmonenef,
4ACKBATHOCTL KOTOPHIX HE BH3WBAET coMHewnii, n peseppa HeolXo-
AHMBX IRCNCPUMEHTAALHBX DaHHBIX, NPHYEM N NepBHA H NMOCAEIHHT
A0KHE Peryaapuo ofHOBAATECA, OTciona CcTAaHOBUTES NOUATHON Podb
(M3NKH NMOUB B MEMAHCHHMINHAPHLIX HCCAENOBAHIAX, HANPABICHHLIX
Ha Jyqiee nonHMaHne i MOAeJHpoBaHHe POCTa pacTenmil.

4.3. Mopeanposanue BOAONOTPESACHHA M NPOAYKTHBHOCTH
CeJbCKOXO3AHCTBEHHBIX KYJAbTYP

P. A, ®ennec

4.3.1. Beedenue

ABa cymecTBeHAbX MOMEHTa OTAMYAIOT HACTOAWMN pa3fden or
Npeaayulero, NOCBAWEHHOTO HMHTaunonnofi smogenan ARID CROP.
IHporpamma ARID CROP, nanucannan wa sswke CSMP, nospoaser
PACCHHTRIBATL TPAaHCOHPAUHIO H HEKOMAEHWE CYXOTO BellecTRa pa-
CTeHHA, MPOH3PACTAWINX HA MOMBAX C OAHOPOAHBIM CAOMHEHHEM npu
OTCYTCTRHH noanousesHuX BoA. [lockoabky B MOAEAN HCNOALIVETCHA
CYTOUHLIL 1War HATErpHPOBAHKA, NPHXOANTCA VOPOWATL onmicaiie -
SHUECKHX NPOUECCOB B MOUBE, KOTOPHE TPAKTYIOTCH HeCKOALKO Huade,
HeM mpHEATO B (u3nKe noys. [lpeanaraemuwil B nactosuiesm pasnene
MOANOA W MOAEAHPOBAHHIO BONHOTO GAJNaHCca NOYBH NPHMEHWM A0
YCTOBHA YMEPeHHOro KAHMATa, MOYR ¢ OAHOPOAHBM BEPTHKAILHEIM
CTI0MEeHNHeM H BHICOKNM YPoBHEM rpyvHTOBRX Bod B Gaoke moaxoro
Gananca sTofl MOZEAN HCMOALIVIOTCH OTHOCHTEALHO KOpOTKHe 1arn
I HFE‘HEHI-I. No3roMy ONUCAaHHE NOBEAEHHHE BJAATH B MOYBEE MOMKET

14= 211




B GoAbliell CTENeHH oTBEYaTh TpebOBAHHAM KIACCHYECKHX MeTong
(pHIHKN NOYB. .

Ha puc. 57 naoGpamena Tunuunas cutyauns, HMHTHPYEMan ¢
MOLILIO mpeacTaBneHHod mxe momean., Ha pucynke nokasanm
TOKH BOAW B NOJEBHX YCI0BHAX NOA NOCEBOM CENbCKOXO3IAACTHAN
HOR KyJbTYPH B HeogHopoatoil nouse, pasieleHHo Ha c/IOH; NowRa
¢ ABYX CTOPOH OFpaiHYeHa TPAHIIEAMH, 8 CHH3Y PeryaHpYeMbHM Boe
AOHOCHHEM ropH3gHToM. B gonoanenne x BAMAHHIO 3THX rpaHiu, pa-
0A101210TCH KOEOaNHS YPOBHA TPYHTOBHIX BOJ, BH3WBaeMble NMOFAQ.
WEHUEM BOAL DPAcTEHHAMH (FPaHHUA KOPHEOGHTAEMOA 30HH H3IMes

J8anampancnupOLLR

Pre. 57. Cxewma moaworo Ga-

Aance Ipi TTOWEMOS B O
OpouMERnd W3 OTEPLHTHX K-
Hanim,

Morex wanpamaen or yposss po-
AEREGH BoAM BSERX, 0 KOpEeXGH
TAEMYN) J0HY. BOAS OPROCE%H-
BAETCH B RPEFYMIpYeMME hoi0oHoe-
mal ropIEsONT, THE CHbEers
PEYNA,  Ha  DHCYHKE  mOKENSHE
TOILNG €f JEnaS NOSOhEEED m mo-

OEPESHGM paspeae.

HAETCH BO BPEMEHH) H HCNAPEHHEM ¢ NOBEPXHOCTH NouBH. CyMMa
EEEI ITHX BOaaelcTBuil OPMUPYET Tak HasnBaeMbifi BOLHE] Gananc.
ITofu ynpasasth Takoli cucremoi, TPeGYIOTCA J0CTATOMHO AeTadb-
HEIE NanHBe o AeACcTBYIOWNX B Hefll dakTtopax.

MepBonavadbio BAHAHEE BOAOXO3IAACTBEHHMY MEeponpHATHA, H3-
MEHEHHA YPOBHA TPYHTOBHIX BOA, OKYAbTYPHBAHHA NOYBL M APYTHX
Mep OOBYHO H3YYad0Ch CARAYIOWMM O6PazOM: BubKpann penpesenra-
THEHHE V9aCTKH, cOOHPalH Kak MOMHO Goablle AauHbX, BAPLHPYA
YNpaBARoUIHe BO3NENCTBUA, I AHAAH3HPOBAAN MNOJAYNEHHbE peayin-
TaTh. C Breapennem 3BM p NPAKTHKY HAYYHHX HCCASIOBAHHA no-
RBHAACH BOIMOMHOCTL HMHTHPOBATH NMOAOGHHE CHCTEME ¢ NOMOUILIO
hH3nKO-MaTeMaTHIECKHX Momeaed, KOTODHE B Hieade AOJKHL OTBe-
HaTh Ha A0LHE BHOCHMBIE HIMEHEHHA TOYHO TAKHM e obpasom, Kak
H peaabiue cHetemu. Hike bl paccMotpim gse monean deggeca
Koeaauka n 3apaanoro (Feddes, Kowalik, Zaradny, 1978), mmpm‘:
MOTYT MCNOARIOBATRCA KAK MOPO3Hb, Tak W coBmecTHo. Ilepsas Mo-
aeaw (nporpamsa SWATR) nossoaser paccunTmsaTs thaKTHIECKYIO
Tpancnupaunw nocesa (cM. 4.3.2). Bropan Mozean (nporpamma
CROPR) paccuntusaer da KTHYECKYI0 CHOPOCTE POCTa celbCKoXo3af-
CTBEHHOR KyanTypu (4.3.3). B aakmouesne Mu 06CVIHM CHILHEE W
cAabuie CTOPOHB NpeadaraeMux smofeded (4.3.4).
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Ha pue, 58 npeacrapiena cxema, WAJIOCTPHPYIOWAR 1aunsf noa-
yon. [loKasaHa CTPYKTypa NOTOKOB W AeficTBie pasauunblx ¢akTopos
g CHCTEME noyBa—pacTedie—artvochepa, CocTABARIOUHE BOAHOTO
fiandHCA CHCTEMH MNOYBA—pAcTeHMe NPeACTaBAeHH B JAepofi 9acTH
pnc. 58, lNoansBnan nan aoxAeBas BOAA, KOTOPYIO He NEpexBaTHBAaIOT
pacTeHHA, Nonajaer B nousy. YacTs sTof BoAM cTaHoBHTCA nOYBEH-
yoft BAarofi; nouea TEPACT 3TY BJEry TOALKO B pE3yALTaTe Hcnape-
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Pue. 58, Cxema cansell Mogeaefl npu KOMIICKCHOM NOAXOJE K MOLCANPOBAHHI BAHA-
HitS HIMEHENWA B OKpYyMapOWER cpele na BoaonoTpelaende H ypoxal ceabcxoxoasfi-
cToeianx KyasTyp (Feddes ef al, 1978).

HHA HAH TRaHCOHPALHH, Ta gacTh JoxAeBol BOAM, KOTOpad HE BNH-
THBAETCH B NOYBY, TEPAETCA B BHAE NOBEpXHOCTHoro croka. HabmTok
NOYBEHHON BJArd NpocaqydBaeTcd BHH3 J0 VPOBHA TPYHMTOBHX BOA H
NonoJAHAeT HX 3anac.

[lpeofipazopanne coaHeuHol sHeprun B GHOMACCY CEILCKOXO3AR-
CTBEHHHEX KYJALTYP CXEMATHYECKH TNpeicTaRldeHo B npasofi  vacTH
puc. 58. C nomowswo mogean ge Buta (de Wit, 1965) momuo puiun-
CAHTH HCTHHHHWA NOTEHUHANbHBH (OTOCHHTES «CTAHAAPTHOrO PACTH-
TeJALHOrO NOKPOBa®, VYUHTHBAR BHICOTY COJHLA, cOCTOAHHe olaauno-
CTH, APXHTEKTYPY PACTHTEALHOTO MOKPOBA H (POTOCHHTETHHECKYIO choO-
coOHOCTE oTieaskuXx JancTeeB (cwm. 3.2.4). CornacHo onpejieneHHio,
CTAHAAPTHHA PACTHTEABNHIA NOKPOB — 3TO (UTOUEHO3, NONHOCTHIO
ofecneveHHbli MUHEPAALHEM NMHTAHHEM H C HAJERCOM JHCTOROA no-
HEPXHOCTH, PaBHEIM 3 M® JHCTOBOA NOBEPXHOCTH HA KBAaAPaTHHA MeTp
NOBEPXHOCTE nouBH. B peadbHHX NoaeBHX VYCI0OBHAX HEeBOIMOMHO
ofecneynTh MaKCHMaJbHele cKOpocTH (OTOCHHTE3a, NOSTOMY NPHXO-
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AUTCH BBOOHTH NONPABKH Ha AefiCTBHTENbNME YCJAOBHA A48 COTHETHOMR

paaHalin, TEMNCPATYPHR BO3AyXa, I0ULAAN NPOSKTHBHOTO NOKPHITHA
H MOMHOCTH KOPHEBOA cucTemu. KpoMme Toro, cKoOpoCTh pocta Brerd |
HiuAe cropocTH doTOCHHTE3a B peayabTaTe noTeph HA AHXaHne
JATPAT CYXOro BEUIECTBA HA POCT KOpHel. Y4eT 3THX MOMEHTOB NMO3BO-
AAeT ONpeAednTs NOTEHUHAALHYID CHOPOCTL POCTA PeajLHONO PacTHs

TEALHOND NOKPOBa B YCJAOBHAX OOTHMaAbLHON BAaroolbecnededHocTi,

Hakoneun, MoMHO BRYHCAHTh BEAHHHHY ACACTBHTENBHOTO YPOKER,
ecl BReCTH AeficTOATENLHOE NOTJolUleHHe BOAK KOPHeBOR cHcTeMOoH
pacTeHHd.

4.3.2, Modean sodonorpeGaenus SWATR.

ﬂ,.-'.l!i TOro Hroln ONHCATH odHOMEpHOE ABHHEHHe BOAL B HEOd-

]IEIT_I-D,[I,HI:I-H CHCTEME MOYBA—KOPHH, 3ANHLIEM CHAYaJda YPaBHCHHE He= -

paspuiBHOCTH (TaKxe cM. pasgen 4.2):

POESTS S0 ;
=t S. (61)
rae @ — ofheMHan BIamHocTs, cM¥-eM-?; [ — BpeMs, cyT; S5 — O0beM
BOZB, NOMAOHIAEME KOPHAME Ha eAnHHUy o0beMa NoMBH 3a efi-
HELLY BpeMens, cM*-cM—-cyT ! 2 — BePTHKAALNAA KOOPAHHATA, OTCHH-
THBEAEMAN OT NOBEPXHOCTH NOUBHW (HanpabieHnie BBEPX CHHTAGTCA NO-
JOMATEALHEM ), €M,

Huterpupobaine CTOKOBOrO wiacHa no raybHHe- kopHeoOHTaeMOro
cI0A 2, (B CANTHMETPAX, 3HAYEHHA Z NOJOMKHTEAbHB) MOIBOAAET ON-
peneanth PakTHyecKyio CKopocTh Tpamcmupaumn T (em-cyrm'):

e

et § Sdz. (62)

[aasuas TPyAHOCTE B pemiennd yvpasuenus (61) cocTouT B TOM,
4TO HE H3BecTeH oOLeM norjoleHHod BoAw 5. B nojaeBblX YCJAOBHAX
KOPHEBAR CHCTEMa H3MEHACTCA B 3JABHCHMOCTH OT THNA NOYBH,
a Takxe mo rayOnHe W BO BpeMeHd. TakHe cBOfcTBA KOpHEBOH ci-
cTeMbl, KaK MJOTHOCTH KopHell, HX pacnpeiencnpe, 1J8HA H T. .IL
Tak#e HaMeHawTes no ravonue u Bo Bpemenn. [lpouecc noayuenns
SKCNePHMENTANLNEX AaHHKX ¢ UEABI0 OUEHKH 3THX (YHEUNA KOphHe-
poff cHCTeMNE 32HHMAET MUOID BPEMEHH H TpeOYeT aHAYNTeABHWX pac-
xog08. [TosToMmy OHAO NPEATOMENO HCAOALIOBATL 3ABHCHMOCTL TOALKO
OT AapdcHits noueenHoll BOAK f H MakcHMAALHOR CKOpPOCTH Noraoule-
HUR BJar Smae (Feddes et al., 1978):

S=u {h} SI‘II-I'-'I.I! {E‘E}
UpH ITOM
g Tt (64)

T

rac I'm — MaKCHMaABHO BO3MOMHAaR, T. € NOTeHUHadbHaA CHKOPOCTE
TPaRCIHPaWlH, cM-CcyT L,
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MMpeanonaraercs (puc. 59), 4To B YCAOBHAX, Koria yaaamHeHne
npenuIlaeT HEKOTOPYIO €TOYKY anaspobnosas (h1), noraolilende BOALE
KOPHSIMI CTRHOBHTCH PaBHMM Hymo. B ychopmax, xoraa ysaasneune
iiAEeE BAAMHOCTH IABHS HHH I:.rll'_l., nmoracuieine Boik ILDPEIFH-IFI TaKHE
paBio wymo, Korja aasicHue noveBeHHOl BAACH JeXUT B npelenax
o7 e Ao by, npeanodaraercd, YTO KOPHH DOMNOILAKT BOAY C MaKcH-
JyansHoft unTencusrocThio, Koraa b owite hs, HO nume fy, npeano-
1Ur2eTCd, 4T NOTACUIeHHe BOAL AHHEAHO YMCHLIMAETCA B 3aBHCHMOCTH
or it 70 Wyas. XoTA o0WENpHIHAHO, 4TO fiy 3aBHCHT OT CNOCOGHOCTH
arMocheps NOALEPMHBATL TPaHCOHPALHIO (NOTJOUIEHHE BOAL KO-
HAMH cokpautaercAa npH Oojdee BHCOKHX — 0ojee BAAMHHEX— IHaYe-

& (Foge
2= .
a8k |
05| i
L o4H '
Pue, 59. OGumh una Gespasuepuoll nepe- o410 i
wEiditoll B CcOCTABE CTOKODOrO waeHa afh) 0 H !
B IARNCHMOCTH 0T 2(KOTOTHHX BEARYNH MRy iy Ry

sapnenms  nosnenwoft saarm f (Feddes

et al., 1978). |Rngwal o Zodem.

uisx fiy B yeaoBuax Gobiucii NOTERLHAALHOR TPAHCOHPALUT), AUMATH-
PYIOLLAA TOMKA CHHTAETCA NOCTORHHOM.
O6vennnus ypasueana (63) u (64), roayuaem BupameHne

S=a(h)—=, (65)

NOKa3LBAKIes, YTO NOTEHUHAALHAA CROPOCTL TPAHCOHPALHH Tm
PABHOMEPHO pacnpefeasercs no seel rayoune KopHeoOuTaeMoll 30HH
z, W CHHMaeTcA npe pedmunTe Boaw Gaaroaaps KosppHUHENTY ().
HeoGxoanMo NOAMEpKHYThL, 4To ypaenenne (65) TarKe ABAAETCH
rpyOEM YNPOLUIEHHEM, HCHOALIYEMBIM TOABKO N0 cOOOpaKeHHAM NpaK-
tiupocty. OAHo N3 NpesMyulecTs TOR MOAEAH COCTOWT B TOM, HTO
HOPHEBYH) CHCTEMY 34ech XapaKTEepHaYeT JAHLIL raybuna ropHeobH-
raemofi 3ousl 2, (Kak B ARID CROP, cm. 4.2.3). 3101 napamerp Aerko
H3MepHTE npakThueckn, Kpome Toro, Kospuunent NpONOpUHOHATE:
HOCTH o ABAserca npoctofl dvHKLWeR AaBIeHHA MOYBEHHON BAATH h.

Henagno 0L NPeato#ed APYrof NMOAXOL K ONPeASNCHHI0 Smax
{Hoogland et al., 1981). Yrofu yuecTh BANSAHNE TEMNEPATYPH NOYBH,
VCAOBHA @spauni, NJAOTHOCTH KOPHeBON CHCTEMH H CONPOTHBAEBHHA
KeHaeMbsl HE Spax, 3TH ABTOPH NPEANOAOKHAH, H9TO Smax JHAERHO
noHnAaeTed ¢ raybuioft B COOTBETCTBHH ¢

Spx=0a—0b|2| naa |z|=z,, (66}
rne @ i b — KoHCTaHTH, KOTOphle B NPHHLHNE A0AKMHE ONPEAETATHCA
No  H3IMEPEHHLIM 3HAUENHAM ofbeMa NOTJAOUeHHOH KOPHAMN BOLH.

B kawecrse nepeoro npubanmenns aonyerns, uro 0,01=a=0,03 en*x
<em~Yeyr! npn cpeanem apauenun a oxoao 0,02, uto vacro BeTpe-
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yaercsd B AuTepatype. Tpyanee onpeaenants anavenne b, TIpu otcyTeT-
BIH HHPOPMALHE MOMXHO, B MepBOM NpHOIHMEHHH, NPHUATE b paBHEIM
HYMI0, B Pe3yanTaTe Hero Spay CTAHOBHTCA KoHCTadTOol. Tenepn BHi-
pameiie 448 CTOKOBOMO YAaéHa 3anHileTch B BHAE

S=a(h) Sn«x(2). (67)

[lpocymMupoBannnfl no scem caoaMm ofbbeésm noraouweHHof BOAH
HE MOMET NPEBHIIATE NOTEHUHAABHYK) CEOPOCTH TPAHCMHPALUHH, T. €
o

|Sdz<T, amn |2]< 2. (68)

£

lNMockoabky B AauHofl nporpaMse HIBJAEYEHHE BAACH paccMaTpHBAETCH
OT BEPXHEND CACH NOYMBE K HHMEACHAUHM, 3T0 BHPaKCHHE NO3BOARET

MOOETHPOBATE H3IBACHEHHE BJAATH NPEANOSTHTEALHO H3I BEPXHHX, OT- .

HOCHTEAbHO BaAamuuX cacep. [lorpefiHocTs B nMOTeHUHansHOH TpaHc-
MHPaUNK MOKET YAOBJAETBOPATLCA 10 TeX nop, MOKa pacTeHHe He H3-
BJAEYET BAATY H3 BCeX CAoeB KopHeoGHTaeMOA 30HH MOYBH.

Of6reanuns ypasueune (61), saxon [apen w ypasunenne (63),
a Tagxe BReAA AnddepeHuHaALEYK BAaroeMrocTh C=d0/dh, moxHO
noAysHTh AnddepeHunansioe ypaBHeHHe OBHACHHA BOAB B 9acT-
HHX MPOH3BOAHBLX, KOTOpOe CAeAywulHM o0pa3oM ONHCHBAeT MOTOK
BOAL B CHCTEME MOYBA—KOPHH:

E = c}m ﬁﬂ; [ﬂh] (_gl:“ 1)]_%'5:;_' (69)

rae S(h) onpegeaserca coraacHo ypaseendwo (63). das pewmenus
ypasienun (69) neofxoaumo 3agaTe NOAXOAAULHE HAYAAbHEHE H rpa-
HH4YHBE yenoBHA. B kawectse wavansuoro ycaceus (f=0) 3zagaercs

AaBfeHHe nNoYBeHHOM BJarH Kak QYHKUHA BEPTHKaAbHOR KOOPAH-
HaThl 2:

Rz, t=0)=h,(2). (70)
Ha uumuedl rpanvue (—L) pasaenue sagaerca Kak
hiz=—L, t)="h_(t). (71)

[Morok soaw (norox Hapcu) ¢ na pepxueft rpandie novyss 3asH-
CHT OT MeTeopoJoriueckux ycnosil. [Tousa momer TepATL BOAY B Npo-
IeCcce HCMapeHHA HAW NOJAYHaTh €€ B npollecce HHPHABTPalUHH. XOTH
MAKCHMANBHO BO3IMOMHEA (NOTEeHUHAAbLHAR) CKOPOCThL HCMNAPEHHE H3
AaHHOH NOYBEl 3ABHCHT AHWEL oT aTMocdepHbIX yCnoBul, JeficTERHTE L-
HHf NOTOK 4epe3 NoBepXHOCTbL MOYBH OFPAHHYHBAGTCA CnOCOBHOCTRIO
nopuctTofi cpeiu NMPoNycKaTh BOAY cHH3Y BBePX. AHaJorHuio 3ITOMY,
eCil noTeHlHanbias CKOPOCTh HHQPHALTPAUHH (HANPHMEpP, HHTEHCHB-
HOCThL BEIMAACHHA OCAAKOB HAN OPOLEHNA) NpeBHILaeT NOrAollaoulyo
¢nocobHOCTL MOYBH, 4YacTh BOAH OyAeT TEpATLCA B pe3yinTaTe no-
BepxHocTHoro croka. M 3aeck Takme noTeHUMANLHAR CKOPOCTL HH-
duasTpaunn pervaupverca atMocQepHuMH  (HAH APYTHMH) BHELI-
HHMH YCMOBHAME, TOrAa Kak (QakTHYeCKad HHQHALTPAUHA 3aBHCHT
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0T TpealiecTBYIOWEro yeaaxnenns nousy. Takum ofpasom, TouHoe
rpaHiYHOe YCAOBHE AR MOBEPXHOCTH TOYBLL HE HIBECTHO ANpHOPH,
pellienHe cAeayeT HCKaTh B PeayabTaTe MakCHMH3ALMH a0coN0THOrD
Jnauenns notoka nenapsemoft narn (Hanks et al., 1969a).

Ecas npunats g*(z=0, {) B KauecTBe MaKCHMAJALHO poaMoHOM
CKOPOCTH HCTIAPEHHA ¢ NMOBEPXHOCTH NOYBH, HeoOXOAHMO, qyTobLl YAOB-
AETBOPAANCH CJAEAVIOLLHE YCA0BHA:

¢* (z=0, N >1q(z=0, Hl=|—K®) (F=+1)| @

npu A< h<0, (73)

rie fi; — MHHHMaJbBHOE QaBjaeHHe nouBeHHoR BAarH, KOTOpOE BO3IMO-
AKHO MPH BO3AYVIIHO-CYXOM COCTOSHHH MNOYBH, Ecan JonycTHTh, HMTO
naBjenie NoYBEeHHOA BJAari Ha NOBEPXHOCTH NOYBH HAXOAHTCH B pag-
HOBECHH ¢ aTMocdepoll, TO MOMKHO ONPeAeaHTs A, HCNONL3YA H3BECT-
HOE COOTHOLIEHHE:

o .E’;_ In (F), (74)

rae R — YHHBepCAaAbLHAA Tas30Baf NOCTOAHHAN, Oa-moap—!- K- T—
abcoqioTHan Tesnepatypa, K; g — yckopenue cpoboiHOro naicHus,
s-c-2 M — MoaekyaspHas Macca BoAM, Kr-Modb~'; F — OTHOCHTENE-
Has BAAXMHOCTH BO3OYXa, NOJH.

3uavenns T # F MOMHO NOAYUHTL NO H3MEepPEeHHAM B METEOpOAOTH-
yeckoft Oyage.

CyulecTayloT pasanunbie cnocofbl ONpeieeHia MAKCHMAAbHO BO3-
MOMHOFO HCMaperHa 13 noyss ¢* (ypaemenue (72)), Kak H Makch-
waJLHO BO3MOMKHOM ckopocTH Tpancnupauus Ty, KoTOpas onpenenser
MAKCHMAJALHO BOIMOMKHOE MOrJolleHHe BOAB KOPHAMH HA EIAHHHLY
naowaan nouss (cMm. ypasnenne (65)). [NToTenunanvnan ssanoTpaHc-
nupauns ET* spasercA cymMoR noTeHuraabhofl Tpancnupauns Tm
H MOTEHUHANLHOTO HCnapenna W3 nouss (ucnapaemocta) E%:

ET*=T, + E*. (75)

Inauenne ET* MOMHO PaccuMTaTh, HaNpHMep, MO KOMOHHHPOBAHHOMY
ypABHEHHIO SHEpreTHueckoro Galsanca Montefita—PnrfiTesMun, no ypas-
wennio Tpueran u Tefinopa, AR YMHOXKAA 3HAUEHHE HcnapeHHu# C OT-
kpeTol BoanoR nopepxpocti (no Tlenmany) Ha Tpalltﬂlipﬂl;lHﬂHHHﬁ
KOS(OHILHEHT CeAbCKOXO3AACTBEHHON KYALTYPH. 3navenna E* momuo
pacCuNTATH NO KOMOGHHHPOBAHHOMY YPABHEHHIO IHEPreTHHECKOro Ga-
Janca, ofycTHB @3POAHHAMHYECKHA 4ieH B YyYHTHBaR TOALKO TY AOJIO
R,, KOTOpaR AOCTHraeT NOBEPXHOCTH (meTon Puuu). DTEHJ.ELil MOHHO
onpeaeants Tm KaK BeJAHYHHY, KOTOPaA OCTAETCH HEH3BECTHOH B ypaB-
nennn (75). Boaee noapofnbie gaHHbe COAEPMKATCA B pabote Qea-
neca u ap. (Feddes et al., 1978).

-|_-IEFI'|:![:III:|r EOrAa H3BECTHLI HAYAALHBIE H ApPYTHE TPaHH4YHbBIE YCA0-
BiA, MOMHO pewnTs ypasHenue (69), anmpoKCHMHPYA €ro HeasHON
Koneuio-pasnocTHofl cxeMofl n 3anapad COOTBETCTBYIOULYI) CETKY Held-
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BHCHMBX nepeMenHux z o { (Koopammar raybnHa—speMs). [pi
rpamma SWATR (manucannas wa doprpane—]V) npeanainaye
AAR ABYCAOANOr0 NPOHHAS NOUBH W MOMET BENOJHATE pacueTn |
Goaee uwem aas 25 vamos NPpH NOCTORHHOM IUare no BePTHKABN
koopaunate. Illar no spemenn AL npunst nepeMestBLIM, HIMeHy
UIUMCH B COOTBOTCTBHH ¢

ApHY - LAz (76)

AL ;
TAE §— AeNCTBUTENbHLIA NOTOK Ha BERXHERA naH Humuef rpannige
CHCTEMH Ha NPeALIAVIIEM lware 1o BpeMeni: € — kostbdmunent,
0,015<t<0,035. j

Bxoanumn zanswsu aas SWATR cayAar sasmcusocrs h(0) u
K(h) aan sepxuero u nnmnero cioes nousel; rayluHa KopHeoGuTae-
MOl 30HH Z,; NOPOTOBLIE 3HAUEHHS 145 CTOKOBOTO wiena (cM. puc. 59),
Ha#uaiLuoe veaosne fi(z, 1=0); rpasnunoe yeaosne wn Tw(f) na no-
BEPXHOCTH NOUBH H A0S MAKCHMAJbHO BOIMOMKHOTD MCMAPEHHA HAH
HHPHALTPALHOKHOrO NOTOKA 4epes NOBEPXHOCTDL OB (g*(0, 1});
YCIO0BHE H2 HHMHEA rpaHuue Ha yposue rpynToBuX Boa, fi(z, !) =0,
Suavenns T (f) n ¢*(0, 1) momuo ONPeseqnTs N0 MeTeopoJIoriye-
CHHM TaHHBM B 10 HaGJI0ALHNAM 38 NOCeBAME,

Buxoanse zannse monean BREAWOHAIOT HHTErPHPYEMBE NO BpeMen
SHAYCHNA TRAHCINPALMH, CYMMADHMX 3anacoB Biaarny @ nouse, Ha-
MPABACHHLIX BBEPX/BHH3 NOTOKOB BOAR, MOBEPXHOCTHOTO CTOKa,
a Tanme 0(z, {) u S(z, 1).

Anexsatnocts smoaean SWATR NMPOBEPAJIACE NVTEM CpaBHEHIH
C NAHHEIMA HaGMI0AeHIIT B NOJCBUIX YCACBHSX, Yeranosaeno, uto xots
PACHETHHE NPOMIAH BAAMHOCTH NOYBL HE Na0T NONHOro COBNAACHHA
C HIMEPEHHMMH NPODHARNME, AHHAMIKE HapacTaHuA CYMM Tpamcnupa-
Ll H CYMMapHOTO HCMAPeHHN PACCYNTHBATACh AOCTATONNO XOpouo,
Ha pue. 60 npeacrasaen MPHMEDP TAKOrO CONOCTABNEHNA ANA KpacHo-
KOMAHHON KanycThl, BLPAlUHBaeMofl W4 FANHHCTORN nouse. [lokazanm
CICAVIOUIHE WHTErPaibible KPHBLIC: H3MEPEHNOro no Anaumerpy dax-
THHECKOrO cyMMapHoro mncnapenns ET .. Tpancnupauun Tp, paccui-
TAHHON MO MojenH B peayiuTare HHTerpRpoBauna S(f) no rayOuue;
PACCUHTAHNOTO HCnapenna na nowss E, u cymmul Tp w E. Pnc. 60
CBHAETEALCTBYCT 0 A0CTATOMHO XOPOIUEM cOraacHs MEMAV paccuuTan-
HBHM H HIMEPEHHHIM CYMMapPHBIM Hcnapennem, ocobeHHo B Hayale n
KOHUE nepHoja.

Caeayer ormeruts, wto gocraTowno Tounoe onpeneaeHne noTen-
UHAALHOR  Tpaucnupaunn Ty — HeoOGXDIHMOE YCA0BHE  moayYeHns
NPpHEMACMBX 3Havennii daxkTuueckod TPAHCOHPAUHH. JaBuineHHble
3HaweHHA T. NpUBOAAT K VCROPEHHOMY HCCYIUEHmO nouwss, OgHako
B MOlean neficteyer mexaunsm ofipatnofi cBa3n: JANHAECHNAA BJIAM-
HOCThL MOWMBE HA OAHOM WI&re N0 BPEMeHH NPHBOANT K peakoMy co-
KPallenio TPancnupaluny Ha CAeAYIOULeM mare. Chenosatensno, xors
MOACAL, BO3IMOMHO, HE TapanTHPVET aaeKBaTiioro BOCNIPOHIBEIeHHA
BPEMEHHOTO X048 TPAaHCHMPALMH, PacyeTHl ee HAPACTAIIHX CcyMM
BCG-TAKN MOTYT GWThH BHOJAHE TIPHEMIEMBMII,

218

lenasno B MoAeab OLAN BHECEHB HEKOTOPLE H3AMEHeHUA, 147 TOro
.rItJ}rEnE;;.:IETh eeﬂu AAHHLIH MeToq B Leaom dodaee rudkumi. Beamauc
¢ coasropamn (Belmans et al,, 198]) gaapaﬁm&na HOBBIIT BAPHAHT
vogean SWATE, nassaunwidl uyn SWATRE (pacwupeunas mogedn
SWATR). To cpasuenimo ¢ nepaoHaua bHORA APOrpaMMol B Hee BHE-
cEHBl CASAVHILNE HIMEHEHHN:
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DT ek i o o L e L
e e Tl 4 I I
g 200 220 20 0 290 Bpews, cynt
Hoows | Woms | ABagem | Cewmefips | CemeSos |
Pue. 60.. Paccantauuue no sojead SWATR »n nasepenibie JUIHMETPOM CyMMM

TPAHCIIPAINE T HCTapElld A3 NOSBEN 408 Iodeks :Iip-l:lcal:m[l:l‘l::l'lll-l:ﬂﬂ HallyeTd Wa ra-

HHCTOR NOWBE MPH BHCOXOM YpoBHe rpymtonux non (Feddes el al., 1978).

— HCNOAL30BAHA APYran KOHEWHO-PA3HOCTHAR cXema, pa3paGo-
ranuan asropami (Haverkamp et al,, 1977; Vauclin et al., 1979).
JTa cxeMma MO3BOAHET COKPATHTL CTOHMOCTE BuYHcaennfi wa 3BM,
COXPAHAR NPHEMJEMYI) TOYHOCTL PacueTa COCTABARIOUNX BOAHOTO

GaaaHca NOYBH;
— BO3MOMHOCTH MOJENH pacliupent A0 NATH HEOAHOPOAHHE TrO-

FIH JOHTOB NOYBH,
— Bech NpoduaL NouBE Jeaurtcs ie Goaee uem na 40 choep pag-

HON TOAULHHE: .
— NPeAYCMOTpeNa BO3IMOMHOCTE HCNONLIOBATL HHYI0 MOAedb CTO-

KOBOTO 4aeHa B ypasuennn (67); j

— BO3MOXKHO HCNOJAL3OBAHHE FPAHHMHEX VCAOBHI Apyroro TiHNA.
CyuiecTsyollie BapHaHTH NPEIVCMATPHBAIOT HCNOALIOBAHHE OANOMO
13 CAEAYIOUMX YCAOBHA AR HHMHeH rpanHHiiE: 38J8eTCH YPoBeHB
PPYHTOBHIX BOA; 3a44€TCH MOTOK H3 30HBL (OJHOTO HACHILENNHS (npu
3TOM YPOBeHb TPYHTOBHX BOA BHYNCAHETCH); 3al1aercs NOTOK H3
JOHH [IOAHOTO HACHLUIEHHA, PACCYHTHBACMBA NyTeM CcyMMHPOBAHHSA
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NOTOKOB B CTOPOHY TPaHWeRA W BrayGe MoWBW (VpoBeHb FPYHTOBLIX
BOL MPH STOM BLIMHCJARETCA), 3a14eTCH NMOTOK W3 30HM NOJMHOTO Ha-
CHUIEHHA, BHYUHCAAEMHA N0 CBA3N NOTOK—YPOBEHL TPVHTOBHIX BOg
(ypomens rpyHTOBEIX BOA NMPH 3TOM BHYHCAAETCH): 3ajaerca Aapae-
HHE nnqaem_mﬁ BJAAry, 3afaercd HYAeBOR NOTOK Ha HEAHeR rpaunune
HACHILMEHHON 30HBI MOYBH (B TOM CAVYaEe, KOr4a HMeeTcs HENpOHH-
uaemuil choft); sagaercs yoaoeHe cBOBOAHOrO ApeHaxa (eaHHHYHBI
FHAPaBAHYMECKHH rPaiHedT, HEHACHUIEHHAN 30HA NOYBM).

4.3.3. Modeas npodyxyuonrozo npoyecca CROPR

Ha ckopocts pocta ceabckoxossficTBeHHOR KYABTYPH §(Kr-ra=!%
X eyT!) BANRIOT Takue AKTOPH cpeaM, K4K CONHEeYHas panHaiug,
TEMNEPaTYpa, BOLA, MHHEPAJLHOE MHTAHHE H YriaekHcdoTa, TOABKO
B TOM CAy4ae, KOrla NOCeB MOAHOCTbIO obecneyeH BCeMH STHMH thak-
TOPaMH, CROPOCTE pOCTa M Yposaill MOCTHPHYT CBONX NOTEHUHANOR
(dpor 1 Qpot). Torna notenumanbHuii poct Gyaer saBuceTh or GHOMO-
THYECKH OOYCJA0BACHHON cnOCOOHOCTH pacTeHns K pocty. Ecau xots
6B OAHH U3 POCTOBHX (aKTOPOB ABAAETCA AHMHTHPYIOULEM, CKOPOCTE
PocTa 1 ypoial Gyayr orpannyensl (face M Qact). Hawe ecam apy-
rie QEKTOPH cpelbl OCTAOTCA HA ONTHMAILHOM YPORHE, pacTeHHs
B 5TOM CAY94e HE CMOTYT MOJHOCTLIO PeajgH3OBATE CBOR POCTOROR no-
TEHUHAJ.

CropocTh pocTa Kak QYHKLNIO eaHHCTBEHHOrO frakTopa cpens
MOMHO NPEACTABHTL B BHAE runeploanyeckol GyHrumy, BEPXHHEM Mnpe-
ACNOM KOTOPOR CAYMHT NOTEHUHANBHAA CKOPOCTD pocta, a sddex-
THBHOCTh HCNOAL3IOBAHHA 3ITOr0 (aKTOPa ONPeneANT HAYAJLHEI Ha-
KAoH runepGoast. Takoft pua sasucuMocTH noloGex KpHBoli Ha puc. 25
(cm. pasmen 3.2), kotopas onHchBaer poTocHHTes aHcTeeB. Ha
prc. 61 a n3obpaxena nogo6HaA 3aBHCHMOCTL AR BOIM Kak hakTopa
pocta, o003HaYeHHOTO CHMBOAOM w. AHaJorHuibie GYHEUHH MOXHO
HOCTPOHTD M AR APYTHX (PAKTOPOB CPeanl, BAHAIOWINX Ha poct. B na-
CTOALIEM pa3fese paccMaTPHBAKTCA NOCEBW, XOPOWO ofecneveHHbe
MHHEDANLHEIM MHTAHHEM, NOITOMY NOTEHUHAJLHYIO CKOPOCTh pocTta
3AECh ONPefeddloT NOroAHue YCJAOBHA — B YacTHOCTH, Takod thakTop
POCTa, KaK CoqHeudHas pagnauuns (oO03HAaYeHa CHMBOJOM ).

Bosunkaer sonpoc: kakum 00pa3oM OUeHHTH KOMOHHHPOBaHHOE
BO3AENCTBHE ZTHX (PAKTOPOR poCTa — BOAW H PaAHALHN — ecAH  HX
YPOBEHE HiLAE onTHMaiasHoro? Buiwe (cM. 3.3.3) Gua onucan meron
CBOAALIHIACA K NEePEMHOMKENNIO OTHOCHTEAbHBLX spexTon BH}'TFEI{H!UE
H BHEWHHX (aKTopos, a B 1.2.3 BKpaTue H3NAraNach KOS il-
MiaTHpywwero daktopa. das moaean CROPR npuusit nuofi noaxon,
K H3N0XeHHI0 KoToporo Mul nepexoanm. [aasneiiuyio HHOPMALLHID
MoAHO HaliTn B paGore Pemaeca n ap. (Feddes et al., 1978). rue
HCNOAL3OBAHL HECKOILKO HHBIe ofoaHaueHus,

I-Ialpr:c. 6l a usolipamena peakuus ckopocrs pocra G (Kr-ra—'%
ACYT') Ha Boay Kak daktop pocta w. Irta peakiius onpeaeaseTcs
KK CROPOCTH TPAHCOHPAUHN PAECTHTEILHOTD NoOKpoBa T (MM=-0NT ||'
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dpat)

KOTOPAA AGAHTCA Ha Ae(HUHT BOAAHOrO mapa B Bosayxe Ae (rlla)
(Bierhuizen, Slatyer, 1965), 7. e.
w="T[Ae, (77)

rae T paccuutwBaercda no smogeas SWATR waw nonywaerca wibiM
nyreM. HauansHeli HaKAOH 3TOH Kpusoit A, (kr-rlla-mm-.ra-!'), on-
peaenner sbdexTHBHOCTL BoAonoTpebaennd. Bepxuss acuMnTora
KpHBOfl 3a1aeT NMOTEHUHAJLHYID CKOPOCTL POCTa §por (Kr-ra~t.cyr).

[lpu BHcokoM YypoBHE paanauud (7. e. NPH BHCOKOM YPOBHE
H OTHOCHTENLHO HH3KOM 3Ha4eHHH W CKOPOCTL POCTA § NOMTH

Puc. 6l. a— kpnsan saaucnMOCTH QAKTHIECKON CHOPOCTR pocTa §ac OT dakTopa
pocTa w npR adawennn g, pakropa pocra y. [Toxasaww cxopocTit pocta 4, H dg,

npH 3naseiax @y 0wy Bepxune acnunToT Aewy n Apw; ua puc. 616 3azawTeA
nakaoHoM AamHoR xpupofl (nynkTupade andnn). Hakaonu Ae, @ 0 HX painocTs Sy
pRCCMATPHBAIOTCA B TEKCTE,
f — KpHpLe 3aBHCHAMOCTH (AKTHYECKOA CROPOCTH POCTA faet OT QUKTOPD pOCTA I
nps SHANEHMAAX @, U oy dakropa pocta w. Bepxusm acumnrota A,y wa puc. Gla
3AGAETCH COOTBETCTBYRINER KpRBof.

iponopunoHaabsia w. [IpH PO3pacTaHny W CKOPOCTH POCTa ¢ YBEAH-
YHBAETCH B MeHbllefl cTeneHH, TaKk KaK oHa NPHOAHAKAETCA K CBOEMY
MaKcHManbHOMY 3Havenimo. Hawkaow npaMmofl, coeguHROIIER TOUKY
Ha runepfone (3Ta Touka obBeaeHa KpyxkoM Ha puec. 6la n 61 6)
¢ HAYANOM KOOpPAHHAT, o003HAYHM a,.. PasHOCTE Mexay HaKA0HOM
f'-]". H gy HEREAHEA NPH EIEﬁﬂ.‘rlhll[][x IaueHAEX W, HO CTAHOBHTCH aHA-
YHTEJALHON, KOrja ' BO3PACTAcT, 4TO XapakTepH3yer cTenedb Heobec-
nevenioctH S apyrim daxktopom pocra — pagnaumef. Otcioga

S!l. = AT = A {?E}

Ananornynem o0pa3oM MOMHO ONHCATH Peakuii CKOPOCTH pocTa ¢
na pagnaumio (csm. puc. 6146), rae nepemennde Ay, ay H S. nMewT
COOTBETCTBYIOUIHE IHAYMEHHA. Chaea0BaTeNbIlO,

Se=A, — a,. (79)
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3ametim, uro B Mogean SWATR cumsoa S ornocutes COBEPUIICHNG
APYTHM NepeMenyuM,

Bepxuie acumnrtorel Ha obonx PHCYHKAX HIMCHRIOTCH OT cyTof
K CYTREM, OTPAMAA HAMEHEHNA COCTOHHNAA NMOCERa 1l BHELIMIX VCoaomnh
Ofe xapaktepicruuecKie KpunLie BIanMosasHcHME. TopH3IOHTaALHAR
ACHMITOTA KPHBOH peakuMy pocTa na pagnailu i (cam. puc. 616§
TpeAnoaaraer onpeseaenunil yposens saaroobecneyenioeTn: NpH 3Has-
EHHN Wy ee 3xaveune pamho Apw;,. AcHMnrora KPHBOH PEAKLHH e
BAaroofecneteHHocTh ONPeaeIneTCH, B CBOID OYepPeab, PEKHMOM pas
auauwmit: Ay, Koraa smauenne paaroofecnenenioctn w YMeHblIaeTCR
OT @ 20 wy (cM. puc. 61 a), acuMaToTHYeCKDe 3HaYEHIE KpiBofi pes
dKLUNI Ha painamno ymenbliaerca ot AL 10 Avtwy (cm, pue. 6186 5
Moxuo Buzets, 4To B peayantaTe Takoro YMEHBIICHHS TPaHCHHP AL
(caeays runepGonnveckoil Kpusoi na puc. 61a), daxraveckan CKO-
POCTh POCTA CHHMUAETCH OT fwys 8O §i, BHILBAA TAKHE CHHIKEHHE i:
Onnospementio naGai0AaeTeH Poct Ha HoBoR KpHBOJi peakLiti Ha pagna-
LHIO. 3T3 B3aHMO3aBHCIMOCTL OTPAMEHa B CASAVIOIEM HeHTPaALHOM!
AONYLEeHHN paccMaTpHBaeMoro noaxoLa K MOAEAHPOBAHNID CKOPOCTER
POCTA CCABCKOXOIANCTBENNLIX KYALTYP: YMenbllieHie peduuiTa 0AHOTG!
hakTopa pocta conpoBoKRAETCH VBEAHUEHHEM JeduunTa ApYroro
(pakTOpa pocta B Takofl cTenenu, 4To nponiseicnine obonx pakTo-
POB OCTACTCH NMOCTOAHHLIM: :
5,8y =0, (30
HTO MaTeMaTuuweckn obocHoBano B pafote Deggeca u ap. (Feddes
et al., 1978). 3to npeanoaomenne O3HA4aeT, YTO CYIUECTBYCT Takoe
AHNAMHYECKOL PABHOBECHE B CTENENH ACHCTBHA Ha PacTenHe COBOKYI-
HOCTH  cTpeccos, obycaoBaenuux geduuntom pasanyunux Qaktopos
POCTA, HTO HTOrOBWIl cymMmapuuil cTpece npumumaer MM TBHO
BOAMOMKIOC 3HAYEHHE, ot

Caeayomuii sonpoc ornocuten k obaacrh MaTeMaTHKH: Kak |
PACCUNTATL (haKTHNECKYIO CKOPOCTE pocTa faet AR 3ToN CETH BIanMO-
CBHIAHNEX nepemeHnux? B ypasnenuwe (78) spenew Jaet/W BMecTO
e, @ B ypasiienne (79)— gaer/y BMecTo @y (oM, pue. 61); nogcrapang
ypasnenus (V8) u (79) 8 (80), NOAYUHM:

t-"qm T ‘}lth‘lw} {"‘1”' — I:'m:h'ly}= L. ‘-E’I} .

Pasneans npasyio i AeBYI0 HacTH ypasHenns (81) na Ay, A, u ofio-
SHaune uepes { otvomenne C/A.A,, sanuwem:

(1 _ Gt )(l et ]=__-.
-"1-;-;-':-' fipy iy
IMepemuoxne coMuomuTean aAepofi yactn ypasnenusn (82), noayuaes
KBAApaTiOe ypaBuenne 448 (pakrinveckofl cKopoeTH pocTa;
Ifil';rt = i fq-r.w — A ;.fi"] + l‘q-'_-::-'a"‘*.,!.l' “ — C) =1,

(82)

(83)

H3 asyx kopueft storo ypassenus Anun MeHbINN nMeeT CMBEA ¢ du-
SNYECKOA TOYKH 3PEHHA, NOSTOMY KOHEHII0e BHlpamenie QA8 cKopocTi
pocTa npEAHMAeT BN

e = /> (Auw + Ayy) — 'f: [(Ayy + Auwe)’ — 44,400 (1 — 0%, (84)

222

ﬂ-r1||.‘LHE.1EIIIIE Ayﬂ NpeacTaBAdET MOTCHUHAALHYID CKOPOCTH pocTa
5 J i3 CBAZN € 9THM MOKET CO314BaTLCH BReYaTAeHHE, HTO NOTeH-
IJ1I.-I:..'IIJH!EI1"I CROPOCTE pOCTa BO3PACTaeT NpoOnOpUHOHAALHO PagHaLliKN
:| 1_ HMEET KAROro-1HOO onpefefeHHOro MakcuMyMa, I'Imm*rticn, q;m
raKkoe 3aKT0YeHHe He wkoppekTHo. [lostomy gpot B Moaean CROPR
ANpeieaaeTed HE Kak NpocToe NPpoN3BeIeHNe, 8 pacCYNTHBACTCH CO-
F1aCHD BEPAKCHHIO

Il':ir|.._-.,|_ == F“IT}“] T'Sa:f".'u {EEJ

rie Pa— o0lAaA CHOPOCTL IEDTUL'.'I!HTEBE:] €CTANAPTHOTO pacTuTedb-
woro nokpenas (de Wil, 1965); @, — kospduunent, spogumutft gas
yueTa ofUIero AWMXaHHA pacTeHHil; o, — KoadQUUNCHT, no3BoaROULI
yiecTh BJANAHHE TeMOepaTypH Ha pocT; S; — NPOeKTHRHOE NOKPHITHE
nousb; fin — OTHOWICHIE MacCW YPOMKAA K Macce WEAOro pacTeHHs.
Juauenus My, or, fs W XapakTepHCTHEA Pa3BHTHA PACTHTEALHOID MO-
KpoBa BO BPeMeHH S. ABAAWOTCH BXOAHBMH nepesennuiMi, Takum
ofpasoM, 3AeCh HeT euwe obpatiiofi cBA3N ¢ pacueTHEMN dakTHye-
CEHME CROPOCTAMH NPOAYETHEHOCTH.

i .

Unpeaeans QakTHYECKHe CKOPOCTH POCTA §u N0 CYTKaM, pac-

CUNTLIBAEM KOHEYHYI0 YpomalinocTh Quer KaK CYMMY CYTOUNEX NpH-
poCcioB 3@ BereTAuHONHBIA NepHoa;

rl
Qaep == Z Gacs AL {B6)
fa]l
Angaorninsy ofpasoM MOMHO PAcCYHTATE NOTEHUHAALHYIO Ypomail-
HHE T b

oot = }; oot A, (87)

rae Af aas obonx ypaBHewuii pasno 1 cyr.

¥pasrenne (82) npencrariser cofofl BpameHue AAK HEPABHO-
Oounoil runepfoas B Tom bBuae, kak ona nofasana wa puc, 61 a. Jas
Toro 4To0n KOPPEKTHO HHTEPNpeTHpoBaTh ypabhenne (82), ucnoas-
ayvem rpaduk na puc. 62. Ha nem nokaszano, 4To KPHMBYIO peakilnm
OrpaHYHBalOT ABE ACHMNOTOTH

II-:Idlaurlf — Au'il + f;':H"-ﬂ: I-E"Ej

Guct == Gpat (1 — L), (89)

FAR fpoe Npepctasaner coboit Ayy. To, 4To 3TH ACHMATOTH He BHOJHE
HACHTIMNHE Ayy n A, KaK NpeAnoaaranocs B Ha4ane 18HHOMO noj-
Piaiaena u wa puc. 61, ecTs peayabTaT NPUHATOrC AonyuleHns (vpas-
erne (80)) o Tom, uro npousseserue aednunToB (AKTOPOR pOCTA
ABIRETCA nocToAunofl peanuHHOf: cTenens JedMUNTHOCTH AKGOro
DAKTOPa pocTa WMKOTAZ HE MOMET OWTL paBHA abCONIOTHOMY KV
" BCerna coxpaHseT WexoTopoe neboabiuoe anavenne, ofo3nauaemoe
“oneTanTofi . Ofwyno efl 3agaeres zwawenne 0,01, M3 cxazauuoro
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CACAYET, NTO KaK Ha4aJAbHHEA HAKIOH, TAK M MAHCHMANLHOE 3HAYEHHE
fact KpHEOA peakuun Ha 1 % menswe znavennil kak A.w u Ay, Tai
H Ae u A, coorserctoenno. B npununne I cAever paccuuTHBaTL Mg
SKCMEPHMEHTAILHO ONPEAENEHHEM XaPaKTEPHCTHYECKAM KPHBGLIM,
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! J.-"I'
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1II_.l-"'
(]
F
g v
2 oy .
E ﬁl" Pre. 62. 3apHcemocts  daxTigccroll
a '!-J, cKopolTH pocTa § oT QaKTopa Ta o,
o Y, NPeACTARNEHHAR HepaBsoBo
7 (1 m}l[l’ EE] Goacfl  (vpasnenne {ﬂl}{',
TSR L = o OTPARHYEHA fCAMODTOTaMH [ W p. pd-
4 Autt™ " dpm ack el ak nore) . s
A A (1=T) Mpamar | onpelcsser Opoa 0=
v w CERA 208 QONTORD ROSTA &, ipduas o=
A YPOBEIL NPOAYKTHEROCTH UPH FCAORHN NOAs

rofl ofecnedednocTl nocena akropou p

®oxmep pocma w=T/Ae w B Zedwnute Qaktopa pocra .
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Pue. 63. Conoctapaesde GakTHYECKHX M PacCUATAMEEE  BeIHTHH AeficTeHTE TLHON
Quet B NOTEHUNAALHOR Qpor YpOalHOCTH CYXOrO BEILECTEA KpacHOKONAHWOHN Kany-
cTel. Pacder mumoanen no sofean CROPR ¢ HCNOAbIODAHMEM pacYeTHHE AANWHE

O TPaNCOHPAURH, npencTasaeHiux Ha pue. 60 (Feddes el al, 1978), ]

[ —MepeHHad BEIRVARS YPOMAAHOCTE MO OTACILMMY ASANRKAX, J — KOMESHAN YpomafwocTes

[Tapamerp L umeer cymecteernoe snavenre 145 (GopMu XapaKTe-
PHCTHYECKHX KPHBHIX: OH OTPaXaer cTeneHb WX KpuBusuul. Tlpn ouens
Madux L COOTRETCTBYIOUIHE THNEPOOIL NPHAHMANIOTCS K CBONM ACHMI-
ToTaM (runepboisl CTPEMATCA K COOTBETCTEYIOIULHM ACHMITOTHYCCKHM
3HAYEHHAM, Koraa { CTPEMHTCH K HYI0), '

Hcnoasays aaHHHe AA8 TpPaHCNHpauun u3 puc. 60 B HauecTne
Bxoaa B mogens CROPR, MOMHO CPaBHHTL pacCuHTaHHBe 3HAYCHHA
daxTiueckofi ypoaliHOCTH ¢ HIMEPEHHBIMH RfanumMi. Puc. 63 nog-
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rpepi#/AAeT XDPOUIEE COTJacHe MEeMAY PAcCHNTAHHBIMH o aKTiye-
cHEIMH apaneHuaMy. PakTHueCKHe JaHHLIC NpeAcTaniARnT AHNHaAMHKY
gfuoMacchl ONHOTO PACTEHHS C HeleabHHMH uuTepBanamy, ¥ KyJdb-
Typul €O CTOML TETEPOreMHEMH PACTEHHAMM, Kak Kanycra, MOXHO
o#IA1aTh OTHOCHTEALHO Ooablinx Koaefaunfi B HakonJenin cyxoro
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Puc. 64, ConocTaBAeH e PACCUMTAHNMY CYTOMHMX BEAHNHH CKOPOCTH POCTH §act M
BMAKE HAKOTACHER OROMACCH MOCERF™(Q;qy ¢ HIMCepeHNOfl MaxcHMaaspofl yposai-
NOCTL0 MAcTOMMIMMY KYARTVP Aan saadnoro rogs (Feddes et al., 1978).

§ — HAohATO-FAIMNCTaN HoUkn Ha O&cke; J— HA0BaTO-ramMiEcTam BEOYBA.

peulecTed. ToukaMp nokaszan cayuailnelfl pasfpoc Bokpyr pacuetHofl
KpHBof, OQHAKO, KOHEYHAaR YpPOMafAHOCTL NPOTHO3NpPOBAAAChH AOCTa-
royno xopomwo. PasnocTes Mesay arTHueckol ypomafHOCTRIO H pac-
cunTannofl noTeHunankMof (MaKcuMadeHON) VpoKalROCTRIO COCTa-
Buaa 12 %.

Mogean CROPR takie Hcnoib3oBadack AAA Pacyera NpoayvKTHE-
HocTH JayroB. Ha punc. 64 npuBefienm paccuiTaHHHE CYTOUHBE CKO-
POCTH pocTa H CYMMapHan ],"[.'lﬂ-l-]{ﬂﬁ![!)l:l'l- J¥YTOR A0 ABYX NMOYMBEHHELX
Pazuoctel (pannwe 3a 1972 r.). Tlogkasana Tak®e AHHAMHKA HaKO-
aexna Gnomaccn. Habawaaercs pocTatouHo Xopollas coridacosan-
HOCTh paccHHTAHHBIX H H3IMEPEeHHHX JaHHWX Hakonjdenus OHOMAacCH.
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4.34. Jakvovenue

IprcTtynan K OUGHKE BAMAHHA BOAHOTO AedUUNTA HA CHKOPOE)
PoCcTa CeAbCKOXOZAMCTREHHWX KYALTYD, CAENdeM HeCKOALKO JONOJIHIE
TeAbHbX 3aMenanni: ;

— dopma KpHBOll peakuin pocta pactenHii na YoJIoBHA BJAArQ
OOeCNeueHHOCTH B TOM BHAE, Kak nokasaHo Ha puc. 61a, we corga
CYETCA € npeacTasaenHem o nocroaunof shdexTnsnocTu BogonoTpes:
aennn (cm. 4.1.2). TlpakT4ecKH, OAHAKO, 3Ta pPasHula MOMeT OHTH
HE‘EHE"-IIITE-’!L-HUI"I. TAK Kak TPAHCOHPALNA HHKOrDa HEe JOCTHCAET CTO L-
GoALIIKX BEANINH, LI8 KOTOPLIX HCNOALIYIOTCH 3IHAYenHs Ha KpaliHem
npapoM yuacTke Kpunoi na puc. 61 a; :

— napamerp [ ofHYA0 usmeer anavenne 0,01, Anaaus peakuiiy
noRasad, uto npe uamenenwn I ot 0,01 ao 0,04 Koneunas ypomafs
HOCTh MOMET CYUECTBenHo YMeHbwnthed. [lostomy npescrasiseres
LeaecoobpasHLM ONPEAeAATs [ HCXOAA H3 SKCHEPHMCHTAALULIY 1aH
HBIX, 4TO CNpaBeAanBo 0 aas A.; L

— npeaaaraercs caeavioulee ofobuieHioe BLPaMeHHe AR OMHMH:
CAHIA COBMECTHOrD BAMAHHA PA3aHYHLX dakTopoR (w, ¥, 2 u T. 4.)
?g?;}Fﬂﬂ}'HTI[HHGE‘Th cenbCHoXo3ahcTReHHMX KyasTyp (Feddes et al;

a i

()0 -t =

[Npenmymectso 3TOro MeTofa 3aKTIONEETCA B HCNOALIOBAHHIE
MHHHMAABHOTD 4HCAA NAPAMETPOB AJA# Y4eTa BANAHHA (akTopos
pocTa: AAA Kamaoro gaktopa neolXoAHMO ONPEAEINTL JANIIL HAYA b=
Hylo sp@extuBiocTs Aw, Ay, Aw ... 0 oOmnil ann seex dakTopos.
napaMerp L, HMEOWHA OTHOCHTENLHO HefOAbIIOS 3HAYCHHE, 3TO 03HA=
HaeT, 47O BAWAHKE AedwunTa Qakropa pocta B oGEM OpONOpHHO-
HAJbHO HCNONBIOBAHNID COOTBETCTBYIONEro (aKToOpa, BRAWYEA NOTeH-
UHATLHYH CKOPOCTL pocta B ganvuX yonoenaXx, Heaocratok gansoro
METOA8 BAKAMYACTCH B HEBOIMOMHOCTH PAXNIHYATH Pa3ikie BRIL PE*
dEILHH, 9T0 MOHET {‘-."l}':'i"lli']'l.'. J'[EIM'E:Eﬂr! H#t TOM }'pDBHE ﬂpﬂ.ﬂ.}'HT][EEIﬂL‘TH.
rae pocT AHMHTHpYeTca AeduilHTOM A30Ta, TAK KK OTCYTCTBYET MpA=1
M3 CBA3L MEMAY CKOPOCThIO NOTJOIEHHA #3074 H CKOPOCThIO POCTA.
pactesnfi (cwm. 5.1.2). Oanako ana Brex Apyrux $axkTopoR, AJA KO-
TOPHX MOMHO NOCTPOHTL KPHBWE PEAKUHH, aHajorHuline KpHBol Ha
puc. 62, meton Peaneca u coanropor (Feddes et al., 1978) NMPHMEHHM,

Hs pue. 60 siano, wto moaean SWATR nossoaser ageksaTio pac-
CYHTATL BOAONOTPEOACHHE CEALCKOXOSAACTBEHHEX KYALTYD B yMepeH-
HOM H BIAHHOM KAHMaTe, Xapaxtepuom ans Hugepnawgos, Cvas
no puc. 63 n 64, mogeas CROPR, wucnonesys BuXodnbie JanHbie
SWATR, noctaToqHO yCTeHmHO HMHTHPVET POCT pacTelit o anado-
FHYHEIX MPHPOANO-KAHMATHUYECKHX yeaosuaX, Obe st Mogenan 8 Gan-
makiuee spema OvayT ofneAnHeHH A0A NOBLIIEHHA KadecTBa Moje-
JAHPOBAHHA B NEA0M, a'TU- BOCTHE AOCTHAHMO, NOCKONBKY DOCTVIIAeT
BCe fobiie WHOOPMALNN O PACHPEIeIeHH) NPOAYLIPYEMOrO CYXOro
BELICCT B '.".I("I"H..'.'["!.’ J1HCTRAMHE H APYIHMH U]}]'III!EMH B JARHCHMOCTH OT

el

st paIBUTHA KYALTYPHL M BORHOrO cTpecca (oM., nanpusmep, 3.3.6
g 4.1.4), nosromy c GOALIIER TOMHOCTHIO MOMHO OVaeT nporuoiInpo-
paTh AHHAMHPEY NMPOEKTHEHOID NOKPHTHA HJIH IAOHIAAH NOBCRXHOCTH
qpeteen. [Ipn 3tom B cybmonean SWATR Gyayr no-npemupemy mc-
I:.,._:|._I-;|nuThE5t KOPOTKHE WAarn no spesend, a 8 cydmogean CROPR —
cyTouNEe [TarH. Obe cyGMozean GyAYT B3auMOAeACTROBATL B COOT-
peTCTBHIL © CYTOUNBIM |1.|a_rm.'| no BpeMeHit.

:-_i.|HE|'.I[I]II!u'l HACTORMIHH FHI.‘-',EI.E.T JAMCYAHHHAMI O ]IE'F.E.ITGPI:IZ{ ..:[pj.’l'ﬁl:{
(EBECTHRIX MOAGARX pocTa M BogonoTpefieHHs CenbCKoXo3afcTaen-
pux KyaeTyp. B komGunauny SWATR u CROPR, B oranune or stux
yodeael, ocoloe BHUMAHHE VAEACHO (PHIHYECKHM 0 FHAPOJOrHYECKHM
cHOACTHAM MNOYBH, pPaccCMOTPeHHl pasHue cnocoll 3ajaHis YCIOBHA
Hil rrl!.'-l-[}!l!"ﬁ rpapnme I[:J-T-I!HEHHGI'-'! CHCTEMEL. n{}!ﬂu,\l{.‘l TOD, HaMn pea-
ananBal MO NoAXOA K 3aJaiHn rpaHHMHBX }'L‘Iﬂﬂ]iﬁ Ha MOBEPXHOCTH
el Bk, ]'IIT.H'I ST ‘_L"I}ITHI]II.'JI’IEI: CYTOMHBE IHAaYEHHH MHHFEMETE‘UPQ.‘ID-
rintiécKinXx AaHHWX. C.’IEMET NOMHHTL, 4TO MOIEdbL ITIF-E,ILHEHH:]IIEHH fufip 1]
nMHTALHE POCTa pacTeéHdll B CTPeCCOBHX yeaoBusX (npn aedmupte
pan nabuTee BoAan), no npe obR3aTenbHOn gocratounoll obecnedeH-
OCTH MHHCPAJLHEIM NHTAHHEM H NOJAHOM OTCYTCTBHH BPEIRTEIEH.

Jdan mogean SWATR tpelyerca oveHb orpaHHdMeHHOE KOAHYECTBO
nouHMX o Kopuemodl cucreme. BoawsmmucTeo Momeneft norJolenns
oAl TpeGyior noapofnofi nudopMaunn o pacnpexenesHnn Kopued,
MAOTHOCTH HﬂpliEEDﬁ CHCTEME, NPOBOAHMOCTH CHCTEME NOYBH-—KOPHH,
CONPOTHEIEHHH MNoYBHE H pﬂETEEIHﬁ. T-.[E.ETD STH MapaMeTphl HIMOHATCH
i FEBHCHMOCTH OT THNA DoYBhi, 84 TAKAEEe oT :I'“.I‘.I_'L,"EIHHH H BPEMEHH,
l|-J|'][Z:HE',-'J.IE.'H‘_']r]II.'!' FSTNHX HE]]HMET]}DH EIHEII'EPHHEEITEJILHHM NY¥TEM HE BCErOA
HOAMOMHO, HO BeeTAa TpebveT OOJABIUMX 3ATPAT CPEACTE H BpeMeHH.
K pome Toro, MCCAelOBAHHA NOKA3aNH, MTO YNOMAHYTHE NapaMerpu
e rapaNTHPRYIOT AAeKBATHOCTH ONHCAHHA CAOMHHX NpPoleccos norao-
HleHHA BOAL KOpHAME pacTenud. [losromy OGuai npeanomentt Modenan
¢ sensureft neraan3zaunenl W Oojee npocTod CTPYRTYpPOA, KOTopHE,
HECMOTPA Ha NPHOJHAKCHHOE, JOCTATOMHO rpyGoe npeacrasienie npo-
UECCOB, MOTYT YCOEWNGQ HCNoJb30BATECA arpoHoMaMi H HHAEHepaMi.
Kakvio nMeHHo MOmeas NnorJolleHns BOAl KOPHAME HCMOALIOBATH —
TOT BOMPOC B OCHOBITOM AGJZKeN pellaThCd B 3aBHCHMOCTH OT KOJAH-
TCCTEA W THNA HMEUHXCA BXOAHHX AAHAWX H NOCTARJCHHOR LejH.

Bo mHOrnx skcnepumedTax OTACALHO HCCAEAYETCA BAHAHIE aspa-
LLHIL, TEMOEPATYPL I IA0A0POANHA NOYEL HA POCT KOPHER B nOrJollenie
LELE R | I-[DpEI{‘Huﬁ EI!ETEJ[Dﬂ PACTCHHA. :"-:L'ITH HAN1EH I!EHDTGPHE CHAIH,
Wbl BCE Ellle HeJAOCTATONHO MOJHO NMOHNMAEM KOMNJIEKC NMousia—KOpHH
Rk EANHYI CAKHYIO CHCTEMY. I'Inamuy, B HACTHOCTH, B MOMENH pﬂ-
CTH I-'.I:J-FII-IEfI H NOTADMIEHNA HMH BIarig NpuxoidTcd BHOCHTL MONpaBkEHn
Had TeM HE]‘FGT}'P}' H .EI’J‘FIEII_EIHJ. PACCHHTHBACMES MO OYEHRE NMPOCTHM CHHA-
iHM, ﬂ-ﬁhﬂiHﬂ AaMAK0T OoNpeaeiediiHe MHHHMAALHE, OATHMAJIbLHLIES
| MAKCHMAJdbHEE ":.'L".’J]UHI!F[ INd pocTa H I!D:lDFIDTpEﬂJEH[IH. ]'I!U-ET}'.-‘III]_]‘_JH
HEAHYHE JHHERHWX CBAseR B HHTEpBEAIAX MEsIY STHMH TOTHAMH.

Monean noraomesns BOIL KOPHAMN MOMIO HCOOALIOBATH TOABKO
# ToM CAyYae, KOrga AoCTATOMHO XOPOIWIo H3BECTHH Gu3InYecKkue CBOM-
CTRa nowss, CHAEIYET OTMETHTL, HTO BOAOVIEPHHBANULAA cnocob-
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HOCTL 1l THAPABAWYECKAN NPOBOANMOCTL MOYBH AOJHHE ONpeaeIAThCS
no ofpasuaM c nenapywentofi crpykrypoit. 3vo tpeGobanie oluy 10
BHINOJHACTCA Opi pafote C OTHOCHTEABHO BJIAMHHIMI NpobaMu, B To
BPEMA Kak AaR CYXHX MOYB WM 3auactyi npexebperaiwt. Jdas nocts
pOelNA KPHBON THAPABANYECKON NPOBOAHMOCTH Mo oGpasuam ¢ Hes
HapYUWEHHON CTPYKTYPORl MOMHO PEKOMEHAOBATH BOCNOALIOBATHEH
TAK Ha3WBAEMLIM <MeTOAOM ropsuero BosayXas (hol air method);
paspaGotanubim 8 CLHIA (Arya, 1973) u 8 nacrosmee spess HCnodhes
3yeMHM B epponefickux ctpanax. Meton npoct, ne Tpefiver GoAnuinx
3aTpaT BPeMeHH M noisoaser paborarth ¢ ofpajuaMi NOYBH B IIHPO:
KOM HHTepBane BAamuocTH, TIpn sToMm BamHO HenoAL3OBaTh ofpasl
C HeHAPYIIEeHHOR CTPYKTYpOill, Tak Kak HeOOJALIUNHE PasANHuYHA B npo-
(uae NOYBH MOrYT CHALHO BAHATL KaK Ha ABHAenHe nousendofl
BMarH, Tak H Ha NoOracilenHe ee KOPHAMH, Ho naxe HCMOAL3VA O
Pasuu ¢ HeHapyweHHoR CTPYKTYpOR, CACAYET YUHTWBATE, 4TO AHCOeps
CHA CBOMCTB MOYBH B (peieax OAHOrO HeGOJLWOTD OAHOPOAHORG
YHACTKA MOMET CYNIeCTBEHHO OCJAOMHHTL HHTEDPOPETALHI0 NoaYueH-
HEX AaHuEX. 37Ty npobGaeMy npocTpaHcTBeNHOl WIMEHYHBOCTI pacs
CMATpHBAKT, HanpuMep, 8 pabore Warrick et al, (1977).

Craszannoe NpHBOAHT K BEBOAY, 4TO HACTORIINE MOMEAN NOFJAC=
IWEHHA BOAW KOPHAMH HBAHNTCA AHIUL A0BOJLHO NPHMHTHBHLMI pac-
HETHBIMH CXeMaMH 148 NPOTHOIHPOBAHUA BOAONOTPEOJEHHA CETLCKO=
XO3AACTBEHHLIX KYJALTYp., Bnpoues, kax Ham nNpeicTaBAsercs, KJace
CHYECKHC MeTeOPOJOrHYeCKHE METOALl ONpefeNeHHA TPaHcnupauui
CYMMapHOTO HCnapeHnns, T. €. sHeproGaaancopmifl, aspoaunaMuyeckiit
HAN TPAjHeHTHEIR, a TaKkiKe KOMOHHNPOBaHHW METOAW, He MOryr
CHHTATLCA GOJieC TOYHLIMH WAH NOJe3HmMIL, ' .

Mosean npoAVKUHOHHOTO NPOLECCA CelLCKOXOSANCTBeHNMY Kyak-
TYP HaCTO OTHOCHTEALHO NPOCTHE M OOHYHO CTPOATCH AR KYALTYDP:
HE HMEIOUIHX YeTKO BRPAMERNHX KPHTHYECKHX (a3 No OTHOLIeHHO
K BAArooGecnedennocTi, T. € NpeinoaaraeTcs ONNHAKOBAN CTENeHb.
BAHAHKA BOAHOrO CTpecca Ha POCT B TEHEHWE BCEro BETeTAlIOHHODO
nepuoaa. Jas Tex KyanTyp, v KOTOPHIX VCJIOBHA BOJAHOrO crpecca no-
PASHOMY BAHAKOT Ha POCT B pasiudiible Gasu PasBHTHA, NOCTPOCHEL
A0BOABHO CAOMNLe monend, Tem He MEHCe PE3YALTATH PacueTos Mo
TAKHM MOAEANM 3a4acTy0 He JY9Ylle PesyabTaTos, AOJYYEHHMWX HA
NpocTeix Mofeaax (cs., Hanpumep, Stewart et al., 1977).

O630p AHTEPATYPH NO COBPEMEHHLIM HMHTAWHOHHEM MOREAM ANA
PA3AHYHWX KYJAbTYP MOMHO HafiTH, unanpumep, B pabore Apkuua
W ap. (Arkin et al, 1979). B smogean npoaykunonioro npouecca
OOHUHD HE BKMIOYAKT NPOUECcH afianTauml pactennii K BOIHOMY W
Temnepatypuomy crpeccy (cw. 4.1.6). donoannreannyio nndopsmatnmo
0 mopgosorkveckofi. u  dusnonornweckofl ajgantauum  pactrenni
K CTPECCY TAKOrO THNa H O BANAHIM CTPECCOBMIX YCAoBHA Ha npo-
AVKTHRHOCTL MOMKHO HaiTH, HanpuMep, B paGote Tspuepa n Kpamepa
(Turner, Kramer, 1980).

! Heanam corascutues 0 CTOAL KATETOPMYCCKNM JaKI0SeHBeM 2BTORA, TeMm Go-
AEE HTD STOT BHBOA HEYeM ue obocnosan.— [Tpie. ped.
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Bausinne obecneyeHHOCTH as3oToM

Ha MPOAYKTHBHOCTb CE&JbCKOXO3AHCTBEHHbIX
KYJIbTYP

5.1. TpOAYKTHBHOCTb CENbCKOXO3AHCTBEHHBIX KYAbTYp
i 0GecneyeHHoCTb a30TOM

@. B. T. Mennnnr ge ®Ppna

5.1.1. Beedenue

Hacronmuf pasgea no ceoeMy XapakTepy oOTANMAETCH OT npe-
AWAYWHX: 3T0 B OCHOBHOM PA3MBULIEHNS, NOCBAILCHHEE TPYAHOCTAM
pa3paoTiin HMETAULHOHHBIX MoAedell AN YPOBHA NPOAYKUHOHHOrO
npoluecca, KOTOpLIA OrpaHHuMBaeTcs notpedaenueM aszoTa. 3Aech He
PACCMATPHBAIOTCA HH AHHAMHYECKHE MOLENH, HH MOASTHpPOBANNE, NO-
CKOABKY GOJLIIOE YHCAD HEPelICHHBX BONPOCOB He NO3BOJHET elle
CO31aBaTh AHHAMHYECKHE HMHTAUHOHHBE MOAEIM, KOTOpHe OGWAN Gu
o cBOeH rayGiHe H Ka4ecTBY CPABHHME! C MOJCIRMH, ONHCAHHBEME
B NpeAblAyUHX pasienax. 3auacTyio He COBCEM ACHO, Kakie HMeHHO
ARJIEHHA DNPRABTRIOT AAHHLA YPOBEHE NPOAYVETHBHOCTH, & HMEnmHecs
HMHTAUHOHHWC MOAEAH BCe eIIE OTHOCHTCH K MOJIGAAM npeasa-
pHTeabHOro THna (cM. 1.3.2), 1. e. npeacTaBARIOT IHAUHTENLHBI HH-
TEPEC AAH Y3KHX CNEUMANHCTOR, He HMed, BMecTe ¢ TeMm, ocoboft npo-
rHOCTHYECKON ueHHdcTd. Ha asyx npHMepax Oyjier noxazaHo, Ha-
CROALKO YCICWHO B HACTOSILEE BPEMS MOMHO NPHMEHATH Modeanpo-
Hanue B ganvofi obnactn (cm. 5.2 u 5.3).

B 5.1.2 u 5.1.3 nanaraioTcs Halll npeACTABICHHS O CHCTEME MOYBA—
PACTEHAe Ha 3TOM YPOBHE NPOAVKTHEHOCTH, HO OCHOBHOE BHEMaHHE
Alech YACAAETCS HaweMy noaxoay x npobaeme. Hekotopue w3 nepe-
lennuX Bonpocos nanoxenw 8 5.1.4. Jleduunt dochopa smoxer npamo
BIHATL HA YCBOCHHe a30T4 pPAacTCHHAMH, 4T0 ofCyspaerca B 5.1.5.

3.1.2. Orastaqusocts ceabckoxo3IndeTeennbx KYAbTYp Ha 430T

B yeaosusx, xoria AeduunT asora JAHMHTHPYET NpPOAYETHBHOCTD
AdHHON  CeTBCKOXO03ANICTBEHHON KYJABTYPH, MOMHO, NOCTaBHE pAa
HCNEPHMENTOB, OUEHHTH PCAKLHID YPOXAA HA MHHEPAILHLIE VIO-
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Gpennn (cMm., HanpHMmep, KBafpaHT a Ha puc. 65). OnHako, Korm
CPABHUBAIOTCA PE3YJLTATH ONHTOR ¢ MHHEDAJLHBMH YA0GpeHHnAM
ROTOpHE NPOBOAHANCE HA PA3HMX YUACTKAX WAH B pasHue rois, pea
lHs YPOKas CTaHOBHTCA Menee Bupawmennofl. Murepnperanns noay:
HEHHHX TAKHM 00pasoM AaHHHN CYUIECTBEHHO OOAervaercs npu nos
CTPOEHHR rpadnkos, nogofuux prc. 65. B stoMm cayyae yepoeHTul Nos
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Pue. 65, Cosan Mekay ROANYECTIOM NOTAOHICHNOTO B30TA, A03AMH FIOTHMX vaofipe-
i B KoHewHoft GuoMmaccoll Mo AsEnuM OZHOrG pRA0 OUHTOR CO AfaEaMB THEa O
(Penning de Vries, van Keulen, 1982),

Hu = HIDT, MorsoddemEuil i Ht:.'.'tnrﬁpﬂmnl'l. ADHERL . F— DOrADEACMAR (acTelilENME 3038 &i6Ta
i yaobpeiab,

CEBAMH B30T BHCTYNAET B KAUECTHE NPOMEXYTOUHON nepeMeHHof:
B KBaJpanTe 6 NpeACTABAeHE 3aBHCHMOCTb YPOMAaA OT NONIOIIEHHOrO
83073, B KBANpaHTE &— 3ABHCHMOCTL TORIOILCHHOIO a30Ta OT 103
BHECEHHA MuHepansnwx yaoGpennd. Kpupan 3apucuMocTH ypowas or
NOTSIOWERNOrO a30Ta NPOXOANT 4Yepe3 HauaJ0 KOOPAMHAT H HMEeT
FOPHIOHTANBHYI0 acuMnToTy. Pactenns noraowaor nocTosHuyo 1070
43074 r 0T KONHYECTBA MHHEpaAbHLIX YXoGeHHil, BHECEHHWX B MOBY.
31a noas naoGpasxkena npssoi anHuefi, oTcerkanmedl Ha ropHIOHTAIb-
HOM OCH MONOMHTENBHHI oTpesok Ny, kotopmii ofoamawaeT Kodi-
HECTBO 23074, NMOTMOMENHOND H3 MOYBH, 4 He H3 MHUHePATLHHX yA06-
pesu. Bau Keiinen (van Keulen, 1975) mokasan, uTo ¢ noMombio
TAKOr0 MOANOAA MOMHO YCTPaHHTh Glabwylo wacth paaGpoca, Xapak-
TCPHOrO AAA 3ABHCHMOCTH YpOXad OT BHeCCHHHX O3 yaobpenni,
ROTODaAs CTPOHTCH NO A4HHHM pPasHuX FHCNEPHMEHTOB, a Tak#e ofnb-
ACHHTL OT3LIBYHBOCTL YPOMAA, YYATHBAA H3IMEHAOUIHECS KOAHYECTHA
43078, NOrACIMEHHOro 3 HeyA0GpeHHOll NoYBW, M BHECEHHHX MHHe-
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paasheX yiacGpennit. [Moa noraowendEy 430TOM NOHNMAETCA A30T,
colepainniica B OGHOMacce HalaeMHONl wacTH pacrenui B dasax
uBCTEHHA HAN cospepaninn (Hanboabliee N3 STHX 3HATEHN).

VMaKcHMAaNBHO BOIMOMHLIT NMPHPOCT Ypoman B A1060M OTAEILHOM
cayuae paBeH, pasyMeeTcH, NOTeHUHAALHOA NPOAYKTHRHOCTH B JaHHMX
veaoBdAX (eM. L.2.1) u ero MoXHO paccuuTaTh No Mogenss, KOTOpLIE
G PACCMOTPEHK B NPEAHAYVILEX raasaX. B Hawem IPHMEPE 3TOT
makcHMys, papHuifi 8500 wkr-ra-! (keagpants @ § 6), onpexeaen
shcnepHMerTaabio (Penning de Vries, van Keulen, 1982). ITosumo
ATOTD,  H3BECTHA CTENEHb HAKAOHa MABYX BAWHBX JHHHIA Ha 3TOM
rpaHKe, KOTOPHE NPCACTABIAIOT MUHHMAJILHYIO H MaKCHMAaALHYIO
KOHIEHTPAUNIQ a830Ta B CYXOM BEUIECTRe B MepHoj cOo3peBavis: 5 W
20 r-Kr-' COOTHETCTHEHHO. DTH JAHHHKH 0603HAYAIT COOTBETCTEEHHO
aMAALHBI HAKIOH KpHBOM YPoMaAHOCTH B KOJAHYECTBO #30Ta, MOCA0-
IEHHOrO Ha YPOBHe nmoTeHlHaabHOl npoaykTHBHocTH. BMmecre masTwe
'THE AHHII I0BOABHO XOPOIIO  OMHCWBAKT 3aBHCHMOCTh obulef npo-
AYKTHEHOCTH CENBCKOXO3ANCTBEHHON KYJAbTYPH OT NOLJIOUIEHHS A30Ta,
H3 Hitx Amiie YpOREHE MAKCHMaAbHON YPOKaHOCTH 3aBHCHT OT dak-
TIHECKHX YeaoBuil pocta, B ocoBeHHOCTH OT NPOAOKHTCALHOCTH Bere-
raunoHHoro nepuoaa. He snoane npenckasyema opma kpueoft otasp-
HHBOCTH HA noraolleHHEN azoTr. OHa MOXeT 3aBHCETE or }'ﬂﬂﬂﬂu:l'i B Té-
HeHHE BEreTAlHOHHONO NepHosa, Ho B TO e BPeMs HC HCKAKYeHo, 4To
¥ HEKOTOPHX BHAOB COAEPMAUNE A30Tda B TKAHAX MOMKET CHHUMKATLCR
A0 DoJice HU3KHX YPOBHER, e V APYIHX BHI0B.

WOAHYECTBO 23074, KOTOpPOE MOrJAONIANT pacTeHHs w3 HeyaobpeH-
HOR AOYBH, CHALHO BAPLUPYET OT YMACTEA K YHaCTEY — OT MHHEM&db-
noro anayennsn 10 Kr-ra=' 3a roa p MeHblwe AR odeHb GeAHBX NOYE
il ECTECTBEHHBIX JAYTOB B NOAYIACYWAHRMX pafioHax o 3naveHuil
coe 300 Kr-ra=! 3a rof 448 HEJaBHO OKYAbTYPeHHWX nous, Gora-
THIX OprasHiecKkuMy pewectaamu. OcnoBnoll npouece, onpeiesdiomund,
hiakOe KOJAHYECTBO a30Ta Oyler NOCJOWLEHO,-— 5T0 MHHEepAJH3IaUNs,
Hanzemuan wacth pactenns oGeluvo nornowaer ot.0,3 a0 0.7 r asora
"3 KamAoro rpaMsa asora, BHECCHHOrO B NOYBY B BHAE MHHEpPAAbHLX
yaoOpeHuil (mamwce, KOHEYHO, 4307 B NOA3EMHLIX 3aNacalOUHX Oprafax).
B ouetts HeGaaronpifiTHUX YCIOBHAX 3T0 3HAYEHHE TOLAONEHHOR 101
a30Ta cHuxaerca Ao 0,1, vanako B auTepatype serpeuaTen coolie-
IR, 4TO OHO MOMeT jocturate u 0.8. 3ror KoshduUBREHT 3aBUCHT OT
IOUBEHHBIX YCOOBHA, ocobeHHO OT aspauMu, CPOKOB M cnocolioB BHe-
CCHHA MHHEPAALHLIX YA00PeHHH, 0T THNA KYALTYPK WINH NOCcena.

Tem me Menee n Tomy HaflieHo HeMaJ0 NOATBEPMICHAN, 3HAYEHHE
TOrTOULEHHON A0 830Ta 408 Kawaore noas ofHYHO SIBASETCA KOH-
CTUNTOR # He 3aBHCHT OT yioGpenHocTH nouss. EcTh pee oCHOBRHHA
NonaraTe, YTO BCE (PUIHYCCKHE, XHMHYecKHe, GHIHONOrHYECKHE # M-
KPOOHOAOT HMECKHE MPOIECCH, YYACTRYIOULHE B BHHOCE WAN NOTJI0ULCHHH
430TA N3 NOYBL, OANHAKOBO 3&BHCAT OT €ro KOHUEHTPAaUHH B NOYBe.

AHBJIHZ 3aBHCHMOCTEH, AHANOIMYHMEX NPHBCHACHHNM Ha pHe, 65,
Okazan GoALULYIO NOMOLD B HCCASAOBAHHN CCTECTREHHWX JYTOB yMe-
Pennofn o nonyaacywannofi souw (van Keulen, van Heemst, [082:
Penning de Vries, van Keulen, 1982; van der Meer, — anunoe co-
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obuienne); ux nojodHe YEa3WBAaeT Ha HaaHude ofumero aas Hayyas
EMHX mBAeHnil Gaanca, BEIKOVAWIErs GHIHOJOCHYECKHE, NOYBEHHO:
(huspyeckHe B NOYBEHHO-XHMHMECKHE NPOLECCH. i

Bee sonpocw, Kacawlnecs storo Oaaica, MoxHO pasbith Ha ABe
FPYNNe: 0 NOYBE KaK HCTOMHHKE 43072 B 00 OT3HBYHBOCTH NOCeBa HA
onpefeneniyw obecnedcHHocTh asotoM. K nepsoft rpynne oTHOCHTCH,
B YaCTHOCTH, BONPOCH O KOAHYECTBE JOCTYNHOrO 430Td B HeynoGpeHs
Hofl nouse, CTEMENH €ro NMOrACIIENHA M3 MHHEPAALHHX YAOOpeRHR i
O IMHAMHKE a30THOro 6ajaHca nousn  (CKOPOCTH MHHEpPAJAHS Iy
HMMOORANIAUHYE, HRTPHOHKAWHN, TSHUTPHOHKALNN, BHHOCA, MOM0Me=
HHA a30Ta pacTeHHAMH H T. 4.). B pasaeae 5.2 mu ofcyanMm 5TH BOs
npocsl (3a NCKAKYEHHeM NOIMOMEHNA a30Ta) W NOKaMeM, KaKue Tpyas
HOCTH BCTPETHAHCE NPH MOJCAHPOBAHHM AaHHWX nponeccoe. OcTalbe
Had YalTh pasjlena NOCRALICHA peakluu pacTennd Ha feduunt aszora
31ech oyaer NPEANPHHATA NONLEITHKAE OTBETHTL Ha CACAVIOUIHE uﬂnpucu"
K&K KOJIHYECTBEHHO ONPEeASinTh peakiliio Ha AedHuNT asoTa, Kak oHd
BAPLHPYET N0 THNAM OPraHos pacTedud (A48 NPOrHosa Ypoman Ko
HOMHYECKH BajKHOM YacTH PAcTCHHA), HIMCHACTCA JH 5Ta peaxkums
B Xope husnonoruueckoro passutia? B pasaene 5.3 paccMmatpumaerca
AHHAMHYECKAs HMHTAUHOHHAR MOAEAL NPEABAPHTENLHOrD THIE, BKJN-
yawouaa MHOIHE SJEMEHTH, KOTOPHC o0CYHISITCA B 3TOM H cae
AYioleM pasgenax.

5.1.3. Makcumansnste 1 MURUMAABHbE KOHUENTPARUN asoTa -

B Hauaze pereraunonsoro nepuoja pacTenns o0HYHO OTHOCHTEALHO
Xopomo oOECNeYeHs a30TOM, HO MOSAHEee 5Ta OGECneYeHHOCTb YXVA-
maerca. 10 IHANAT, YTO NPHPOCT HOBOA THaHW Ha Gosee NO3ANHX CTa-
AHAX PABENTHA OCYILECTBANETCA NPH XylweR oGecneuennocTH a30TOM,
MeM B flavaje BETCTAWHOHHOrO nepHond. JKCOCPHMEHTAJLHEE JaHHLE
NOATEEPAAAIOT, UTO PACTHTENLHHE TKAHH, chOpMHpOBABINHECH NO3MKE,
HMeioT O0Jee HHIKYIO KOHUEHTPAUMIO 230Ta. Jta Homawn OuoMmacca cos
AEpHAT MeHblle Oedkos H Goablle HEUMIECTB, NMOAHOCTBLIO JAHIWEHHHX
430Ta WAH ¢ HHIKHM ero colepmaHueM — TAKHX, KaK Leamoaoza W
anriid. Ho KoHUeHTpaums a3oTa nalaer He ToAbKo B HoBooOpaso-
BAHHWX TEaHAX — OHA TAKMe CHHMKEETCA B cTapWXx TKanax. [Ipemoc-
XOQHEIM NMPHMEPOM MOMeT cAyXuTh paGota sak drMonaa (van Eg-
mond, 1975), KoTopuil aeTaibHO WCCAEAOBA] KONUEHTpAUMIO MHTA-
TeJLHHX BCILECTH B PA3BHBAIMIHXCA DPAacTEHHAX caXxapHoli cBekanl
(puc. 66). On nawen, 4To «NHCTHH ¢ NOPHAKOBEM HOMepoM A0 20-ro
IECTOPTHPOBAAN GOABIIOE KOAHYECTBO HAKOMJEHHOIO WM opradmyes-
CKOro aszora; Hanpusmep, 10-fi awcr—okoao 70% sza 109 aweils,
a4 ®IHCTLA ¢ NOPAAKOBHM HOMepoM BHule 25-T0 ... HMOOPTHPOBAIH
G0ALWYIO YacTh CBOCrO OPraHMYeckoro aioTa H3 CTapWX JHCTHER; Ha-
npusep, 40-1 aner —oxoao 50 % aa 109 auefis. Munopr asora mono-
ABIMH JHCTBAMH OTHOCHTCA He TOABKO K OTTOKY MPOAYKTOB TEKYUIEro
doTocHHTE3a H3 CTAPHIX AHCTHER, HO TAKXKEe BKAKYAeT B celn GOabILY I
HACTh TOrD, MTO paHbile OBAO CTPYKTYPHHM 0eqKOM CTAPWX JHCTBED,
3T0 MOKHO BHAETh Ha puc. 66: dpakuns C—A na rpadnke npencrag-
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qseT BCE HHTPATH, KOTOpHe OBJN NOCOWEHH STHM JHCTOM, & Ppak-
i OPrAHHYCCKOrO a30Ta NPeACTABARET TOT a30T, KOTOPbil OCTaercA
g ancte, @pakuus C—A cocTOMT H3 OPraHHYecKUX KHCAOT i B Onpeie-
NEHHOM CMBICAE ABJAHETCA HENOABIAHHM «ULTAKOM® HUTPATOB, NOFI0-
plesHWX 3THM pacrennes (van Egmond, 1975). Pasnocts mexay C—A
i OpraHNYecKHM A30TOM COCTABANET TO KOJIYECTBO OpPrauHveckoro
130T#, KOTOPOE SKCHOPTHPYETCH H3 Aannoro ancra. Ero Gonwman
HACTh = A30T B (POPMe HHTPATOB, KOTOPWl HAKANANBAETCA B THAHAX
ANCTA CBEpPX ero notpefHocTed, 0co-

GCHHO B MOJOJA0M MOJHOCTEID ClhopMi- C-A mz-axd
popaBlueMca ancre (cMm. puc. 66). 0
EBaarogaps cHHTeay OelHmX a3o- S St
TOM ROMAOHCHTOE KOHIEHTPAIHA @30- E o
ra B obueill GHOMacce HaaleMHol va- Er"-’ B /
CTH CHHAAETCH BO BREMEHH Naxe = b
B MOCTOAHHLIX yedoBHax cpeaw. Ecan x *5
NP 3TOM  HCTOULAKTCA  HCTOYHHKH s %g
A30THA, FTO CHUEEHHE CTAHOBHUTCH £iiie e xE
OoJiee BAMHBIM @ H3-38 HHTEHCHBHOIO 'EE! 5
g ¢ Ei
; 1
x4 =
Pue. 66 dugaMuks NOrADWcHHE  A30Ta
(C=—A, pepxume AMMHH) W COACPEAHAA a30TA %
(opragHEeckiil 3307, HILKHIEC AHHHIE) B AHCTH- 3 | |
2% caxapnol ceemaw (van Egmond, 1975). 1 ' '

&0 ) 100 cym

B wamIoll TApD KPENME BEPEMHA  COOTEETCTRYET Spema moche APODICMONLE

GOILLINS  Z03AM  ¥Ao0pennfl, WMEENEE = MOHLIInM.

nepepacnpenenenna aszora, [losToMy HHTEpeCHO 3HATL BOIMOMHBIH
HETEPRAA KOHUEHTpAlHH asota y pactednfdi. Ha ocHosannH wHoro-
HUCAEHHBIX AHAJAH30B HAAIEMHOH YAacTH OAHOJETHHX 3JAKOB THOA
Cy, Tpas Ttuna C; u GoGoBwX Oua noctpoed pue. 67 (Penning de
Vries, van Keulen, 1982). Ha HeM npHBeleHbl KPHBHIE, XapaKTepH3y-
WiHe JAHHAMHKY BO3MOXHOrO HHTEpPBAJA KOHUEHTpauuf azora B ob-
et cyxofl Gnomacce Hagsemuofi wacTy pacTeHHll Ha pasHuLix dasax
pasenTHA (0o HaGAWAEHHAM B NOJAEBHX # AabopaTopHHX YCADBHAX).
Hiske Gyaer nokasaHo, 4TO TPH THNAa CBA3ed, NpeiacTaBJeHHLX Ha
pHe. 67, OTHOCHTCH K rpynne oAHoJeTHux pacrenui Tuna C, (Bxawouas
ABYA0JBHEE 3TOMO THOA), CpyNNe pacTenni Thna Cy (BKMIOUAR § 3NaKH
3TOro THNZ) # K G060BHIM B USJMOM, 34 HE TOALKO K TOMY He(oasimoMy
YHCAY BHAOB, HA KOTOPWX NpoBoAHAKch HaGmwaenus. Bayrpn tpex
BHASAGHHBIX TPYNN OTAeJbHEE BHAW BeaH ceds aHAJAOrHYHO, HO
MY FPYANAMH OTMEUanNch CYUIECTREHHBIE padiHYHA.

Puc. 67 — 310 TOoabKO rpy6as obolmwenHan cxeMa, He pazanyanilan
KOHKPETHRIX OPraHOB H OTAGTbHEX BHAon. M Bee-TakH Caeaver npus-
HiTh, 4TO CYLULECTBYET HCKOTOPHIl MHHHMa bHW{ YPOBEHb COEpHKAHARA
A30Ta B CYXOM BEULCCTBE, HHMKe KOTOPOrQ pacTedHlie He B COCTORHNN
byurunonuporats. On cocrasaser npubananTeasso 20 r-wr-' aas Mmo-

233



AoApx u 10 r-xr~' ana apeawx pacremuit Tana Ci. Makchmaabindl
YpoBeHnb COACPHAHNA A30Ta AAR pacTenmil Tuna Cy, DO-BHANMOMY.
B J060ff MOMeHT npHOANINTeAEHO B 4 pa3a NpeBnMiaeT yKasaHHbe
MHHHMAIbHLWE YpoRHH. bBobobuie PACTEHHA, BCe BHAL KOTOPLIX .
HOCATCA K THMY (3, BOIMOMKHO, NPEACTABARIOT HCKAYEHHE, NOCKOIBKY.
HMET GoJee BHCOKHE MHUHHMAJALHBIE 3HaUeHns (npasaa, 8 aeficTBy=
TEABLHOCTH 3TH 3HaYeNnA, OLTh MOMET, HENh3S CUNTATh MHHHMATbe
HHIMI — pean GoboBue cami cHalmKawT ceba azotom). Kak maken
MAJTbHHA, TAK 0 MHHHMAJABHEE yposeHn, B pactenusx THna C; 3a-
HACTYIO NPHMEPHO HANOJOBHHY MeHbIUE COOTAETCTEVIOULHX :.rpr:rmleﬂ"

f i

(- 3
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Pate. 67. Duwamuka sascnmaawnof (1) n smunssazsnod (2) wowuentpaumm ssora
B THANAX PRCTEHHA B plsHLe ¢=|-:I:H pasnuTiy.

Fare passuTHE: 0 — pPOPACTAIE W KBeTIALHEE 4
1 pocy, V — nereraTenian s
S = maun ceMml; NYHETHpIEE FUACTHN  HMINKX — Wel0eTaTousG ﬂu,-uu.ue ﬁ:ﬂmFHun!.-l::E:::lh'

430Ta Aaa pacrenuii Thoa C;. 3701 BHBOA 006 S(DEKTHBHOCTH HONOd-
J0BAHHA A30TA JIMECT GOALWOE NPAKTHYECKOE 3HANSHHE: pACTeHHS
THna C, Xopowo ceGa MYBCTBYIOT NMpH ropasio GoJee HHIKHX YPOBHAX
KOHLUEHTPAltHW 83074, YeM pactenus tuna C;. Bnpowewm, stor sosment
MOXET WIpaTh # OTPHUATENLHYIO POAb, TAK KaK GHOMAcca, B CYXoM
BEUWlECTBE KOTOPOH copepmutes Menee 9 r-kr—' asora, He uMeerT B-
CORON NHUTaTeALHOM UeHHOCTH npH CRAPMAHBAHIN CKOTY. Kak vike ot- "
MEuanoch, pacrenusn THna C; Takxe sdpdextusHee HCNOABIVIOT coa-
HEHHYIO SHEpTHK W roAY (cu. paanenw 3.2 u 4.1) npn GraronpusTHHEX
VCAOBHAX.

Faagiyo npwanny Toro, novemy pactenns tuna Cs C; nmeior
PASHHE MHHHMAJLHHE KOHUEHTPALMK 430Ta, CAeAYeT HCKaTh Ha
Guoxumuueckom yposse. CyimiecTBeHHaA AoJH a3oTa B CEAbCKOX03HTT-
CTBEHHLIX pacTeHWAX 3akiwvena s depmentax. Pacrewns tuna C,
conepxar weGoavline woamvecTsa depmenTa tpocosaoanupynart-
KapOokenaasn (P31-kapbokenaasn), KOTOpMI nosuaer sddekTns-
HOCTL prOYA03L-TndocdaTkapbokenaaim (PA®-kaptokcnaasm) B ta-
KOl CTeneHw, 4T0 COOTBETCTBYIOWLAH HHTEHCHBHOCTE poTocuHTeI A
OOECNEYHBACTCA TOPA3A0 MEHBIUHM  KOAHYECTBOM nocaeanero dep-
MEHTa, ueM B pacTennax tHna Cs;, B KoTopwx otcytersyer OI[1-
KapOokcuaasa. 3T0T MOMEHT npuobperaeT eme Goabllee IHAYUCHHE,
ECAN YHECTh, 4TO OIHH TOJALKO depMmenTt PA®-kapGokcuiasa cocras-
A#eT 07 23 a0 60 % obuwero KoaudecTsa GeqKOB B AHCTBAX pacTenuf
T™Na Cyu or 8 20 23% & ascreax pactenmii THna Ci (Ku et al,
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1079; Pheloung, Brady, 1979). ¥ nac HeT npuuuH npeanoiarath, HTo
eTeHHR THOA Cy oTANGAl0TeR oT pactenuii Tuna Cy ropasao Goabied
noTpEGHOCTEI0 B KAaKOM-TO ApYroMm (epMente 418 OCYULECTBACHHA
ApyYFHX  [POIECcCOB, MOSTOMY Bce Pajaidia B CHCTEME qmm::m-::reaa
y pAcTeHHH 3THX ABYX THNOB MOMHO BHPAIHTDH fqepes MUHHMAAbLHYIO H
MAKCHM2AbHYI0 KOHILEHTPALKH a30Ta B (POTOCHHTESHPYWOULX OpraHax.

VMeHbUIeHHe KOAWUECTBA OPraHHYecKoro aioTa nocie TorTo, Kak

¢ro COAepHMaHne B JHCTE JOCTHILIO MAKCHMAALHOTO 3HAMEHHH, ﬂﬁl}' ¥

NUBAEHO IKCNOPTOM Geaka. 1o sBjeHHe mepepacnpelencnus HabmI0-

13eTcs ¥ MHOTHX CEabckoxossilcTBeHHuX pacrednil. [Tostomy Ha
puc, 4 B pasgene 1.2 ofuift 4307 B PACTEHHN ACJAHTCA HE cTabnabHbl
9307, OCTAIOILHACA B CTRPMX JAHCTLAX, W MOOWIBHHWI a30T, KOTOPHH
mo#eT GHTH peyTHAn3osan Aas pocra. Baaronapa ABAeHHI0 nepepace
NpeneIeHHs, PACTEHHA MOrYT HexoTopoe BpeMs ofecneuusaTh poct
HOBLIX TKaHef Aaske Oes NocTYNAeHuA azora nasne. [ToHATHO, UTO 3TOT
MexXanHaM noMoraer pacTCHHAM, pacTVILHM Ha GeAHLIX nousax, oa-
HAKO OH CEpbe3Ho 3aTpyiHser paGoTy Mccaelosatedell npu HWHTEPOpE-
TaluH KPHBHX POCTE, NOAYUEHHHX B IKCHEPHMEHTAX C MHNCPANLHBIMA
viaoGpeHHnaMH,
i epepacnpe/leieHie a3oTa W ApPYrux AHTATENLHBIX BCLLCCTE TECHO
cH¥3aHO ¢ MpOUECCOM CTapenns oprawos pactenna. B auteparype
4ACTO MOMHO BCTPETHTH COOGIEHHS O TOM, MTO CHIDKEGHHE CROpOCTH
GoOTOCHHTE3a CBAIAHOD CO CHHXCHHEM VpoBHH COACPEAHIN Oeaka
a aneteax (Lugg, Sinclair, 1981). B pasaeae 3.4 paccMatpubacte
CBR3b MEAKAY NepepacnpelcieHieM a30Td H3 BEreTaTHBHLIX Opranon
B 3CPHOBKY MNIUCHWIK H NPOUECCOM CTAPEHUA, @ TAKMEe MPHUNHHO=
CACACTRCHH AR CBA3L MEXAY IKCNOPTOM A30Ta H cTapeHHEM pacTeHHs.
Cunkaep u ae Bur (Sinclair, de Wit, 1976) na npnmepe con npo-
AHAAHZUPOBAAN CBA3L MMy MepepacnpeieieHues u - CTapeniue.
MMpouece GHCTPOro neépepacnpeieneHisn B NEPHOA HANHEAD GoGos 0K
HASRAIN £CAMDYHHUTOMEHHeM» pacTedus. Ecan B KaeTRax OCTAETCA
CAHIIKOM Maji0 DeaKoB, TAKHe KAeTKH TepsiorT CnocoOHOCTh K CaMo-
NOEPAARNI0, CTAHOBATCA HEMKH3HECTOCOOHBIMH 1T HE3aaoAro A0 A0-
CTIACEHHA 3TOMO YPOBHA NPEKpailaldT HOPMAJLHO (hyHKUHOHHPOBATD.
Ha ocHosanin AaHHBX O BOIMOMHOCTH CHHACHHH YPOBHA fHeKoR
B EaeTkax MmomTo npriTH K BHBOAY, 9To 370 GWA 3anacHoil Oenok,
WAN MTO NpoMsowAa Aerpajauns  dyukumonaakHoro Genka c onocae-
aviomwns ero skenoprom. [Nocaeanee npeanofomenne NpeAcTaBIAcTCH
nanGodace sepoatauiM, Takuwm obpazoM, onpeile]eHHe peseproB yrae-
Bodos (cM. 3.3) Kak KOMNOHEHTOB, OTANMAKLWHXCA OT CTPYKTYpHOrO
BeulecTRa, He OpnsMenumo K Oeay. Denkn noxomm Ha Kanntan,
¢ KOTOPOTO NOAVHAKWT A0XOA, HO KOTOPHR TaKKe MOKHO H3patxo-
AoBaTH WA NOTpeGAeHNE, ECAN B TOM BOIHHKHET HEOGXOLHMOCTL.

5.14. Ochognunsle HEPEIIEKHBIE BONPOCHE

as JAocTHAEHHNS CYUECTBCHHOrD MNpOTrpecca B .:LHHEMLHEEI-:Q_H
MOAeTHPOBARNN POCTA CeNbCKOXO3ANCTBCHHEIX KYALTYP NpH HEI0CTaTRE
230Ta HeoOXOAHMO BHOOIHHTL TEOpeTHYECKHe H IKCNepHMEeHTAJbBHEE
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HeCaeNoBANNR, YTOOH OTBETHTH HA CAGAVIONIHE BaMHLe BONPOCH
. Kag wamennercy MHHHEMAIBHAR 0 MaKCHMaLUAH KoHUel
IHA 83074 B TKAHAX pasHuWX oOpranos? B Kaxoil MEPE 5Ta KOHIeH
Tpauus apaAdAercy GynKuMed yenosuft pocta? Kakowa GroXHMIYeCKay
NPHPOLA OTANYHA DPEMOGHANIYEMOro a30Ta OT CTaGIALNOrG 43073
DTEE‘THH HA 3TOT BONIPOC, MB CMOMEM CAPEACTHTE, KaKDe KOJHye
430Ta B aw0bol MoMenT docTynHo ans PEYTHANIAUHK B POCTOBLX npo-
UECCax APYIHX OPraHOB pacTeHiis.
2. Munnmansiuifl Yporenb ONpeAeaReTcH Kaxk TaKas KOHUEHTP AL
43074, NpKH KOTOPOR pacTeHHe NPeRpallacT csoil poct. Hackonkko cos
ACpAAHHE 330Ta AOAMHO NPEBLICHTL MHHHMEILHN YpoBeHb, YTOOM
PACTEHHE HAYAJI0 HOpManbHO (yHKUHOMNPOBATL? Kakoe KOTHYECTEO.
43074 noTpelanercs ceepx MEpPH 7
3. Hackoanko oasen cHusHTbes Temn NpNTOKa a3oTa, YToGH Has
Ha40Ck ero nepepacnpenenenne? EcTth am Hekui MHHHMAJBHLIA TeMp
NPHTOKA, CBA3ANKLI ¢ TERYIIER ckopocThio pocta? Man xe NOCTORAHHO.
NPOHCXOAHT nepepacnpesesnenne aloTa, Jaxe B Xopowo ofecneyeHHux
A30T0M THaHAX, KOTOpOe, OAHAaKO, TPYIHO OGHAPYHNTL, NOCKOABKYD
PECHHTES OE1KOB NMOCTONHHO HAXOANTCH B PABHOBECHH ¢ pacnaios.
OTTOKOM 230Ta? :
4. B rakoll koamuecrmenwoli cvain HaXOARTCA npouecchl Gedkos
BOro 0GMeHa, ofycioBAeHHBE npoleccam NOAACPHAHNA B KAeTKE.
(esm. 3.3.5), u npoueccs nepepacupeseenns n cTapenna? A

9. Kakoft sua npumer puc. 67 A1n oTAennHmX opranos? Ham,
HHAME TOBOPH, KAKOB MATEPBAN BOIMOMHBIX KOHIEHTPAUMi a30Ta 408
TARKHX NHAHBHAYAILHHX NPOLUECcos, Kak pocr, totocHuTes (pacTennfi
THna C; u C;) u pasentie? Onu ONPEAENCHHO pasHbie; creban QyHK-
MHOHHPYIOT NPy OYEHL HHSKHX KOHUEHTPALUNSX 330Ta (a cocvam Kem-
AEMB —npH ewe Godee HH3KHX), Toraa Kax pacTyiune KJeTKH Tpe-
Gyt Muoro asora m dochopa nas cunresa OENKOB M HYKACHHOBHIX
KHCAOT. B ceasn ¢ stum san Kefaen (cwm, pasien 5.3) BHCKA3IHBAOGT
NPEANOIOKEHHE, YTO HH3KHE YDOBHH 330Td CHHAAIOT HHTEHCHBHOCTD
ITHX Npoleccos.

6. B nepuoa nocae userenns PACTEHHA "acTo MOrAOILAI0T HeaHa-
AHTeAbHOE KOJTHYeCTBO asota, Bo smorux cayuanx sto BLI3BAHO HCTO-
lEeHHeM nouew, ocoleHHo Ha Takom YPoBHEe mNpOAYKTHBHOCTH, rje
AHMETHpYWOWHM akTopoM #BAACTCA AedHUNT azora. Ofuako name
B YCAOBIAX, KOrjla B NOYBE HMEETCH AOCTATONMHO HHTPATOB, B NEPHOL
NOCAE UBETEHHS DACTEHHS TNOIMOWAIOT MEHBUICE KOANMECTRO a3oTa
(eat. 3.4.7). Momuo npeanono#uTe, 4to s OCHOBE 3TOrO SIBJCHHA Je-
AHT CHIMEHNE AKTHBHOCTH KODHEBOR CHCTEMH, BOIMOMHO H3-3a
TOr0, 4TO PENPOAYKTHBHLE OPrafu TPeSyoT GOABLIErg KOJHYeCTBA VT
1€80108. ONHaKO Ham eule NpeicTONT TIMATEAbHO HAYYATH 3TOT RO-
npoc.

7. Kaknm oGpazom pactesnn n nousa TepaloT a3071? Yro Kacaercs
PACTRHHH, TO pe3YALTATH HEKOTOPWMX HCCACAOHAHI (Wetselaar,
Farquhar, 1980) CBILICTEALCTBYIOT 0 HEOOLACHHMMWX NOTepAx asora
SETETHPYIOLNMHE pacTennaMi. MOMHO 3a1aTh MHOHECTBO BOTNPOCOB
O TOM, Ife, KOTAa W B peayAsTaTe KaKkoro nponecca TEPRAETCH @30T,
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HecoMHCHHO OOHD: pacTedds Moryt notepars 10—30 % conepma-
qoroCcd B HHX a30Ta B TeyeHHe HeCKOJILKHX Heleab B KOHUE Berera-
e |||.||~a-i'ﬂ nepnoas. Cpean npeanaraemuy oObicHeHnii — yaeTyynsa-
“I!I- NHs BHILEJAYHBAHHE I NOBpeMXleHue pauT_em:ﬁ HACEKOMBIME.
I-:]-I[_'_unﬁ-ze'r TaK#Ee NOTA0WATHCA W3 BosAayXa. Konuenmtpauns NH;
s BpO3AYNE — 3TO OJHA CTOpONA npouecca MNOTACILEHHH HAN BHHOCA,

a wonuentpamus NHs w NH{ B8 pacrennn — 370 :Ap}’l'::ﬂ: CTOpOHA BO-
npoca. [lpoBefeno ABHO HEOCTATOMHO H3IMepeHud ]'[E]J‘Eﬂ_ﬁ BCANMHH,
4 BTOPYIO BEANYHHY BPAA AH H3MepAaAn moobme. Mo cnx nop ].;u;-nﬂ&
nock CAAMIKOM Mado BHHMAHWHA npoueccy ofmena NHa pacTeHn

¢ OHEpYHAOUEH BO3AYWHOA cpeiofll B cHAY TPYAHOCTH HH[I{“J.‘IHEHI!.!I-]
n-‘::-'TH'-TTETEI,'F[ﬂU-UIK HAMEPEHHH, H tem ne mence, ecan Mol .‘{DTII:\{ E.E[‘I;‘h:
BATHO PACcCUHTHBATL A30THHA 0adaHc noceBos, MB JOJMMHLL KoJapue
CTECHHO ONPEAEaHTh H NOHATL BCE NPOLECCH BHHOCA W MOFJIOUICHHHA
mmylﬁamﬂa F(PPeRTHBHOCTE HCNOARIORAHHA BOAM B YCIOBHAX .;'I:IIM H-
THPOBAHHS a30Ta? Takas e, KAK 0 B TOM Caydae, Korja pocr THMH-
THPYETCA BOAOI {IiHﬂ‘ttd]’ﬂEDpH, ABAAETCA JH TPAHCTIHPAUHOHHWA Ko-
sippHUMENT KOHCTaHTON?), Han 37a 3?¢e:~ﬂ§mm;cm CHIDHHETL:lH.
NOCKOABKY BOLA yAe He Jaumptupyiownilt ¢axtop? Ha ocnopan 2
HEHOTOPHIX SKCTIEPHMEHTAALHEIX AaHHWX MOMKHO TL]}E}II!I'I:IHD}HII:H:, qT

B NoJeBuX yeloBHax 3hpeKTHBHOCTE HENOIL30BAHHA BOJAM HeCKOABKO
cmikaeres  (Penning de Vries, van Keulen, 1982), xots aamfl;ue
1alopaTopHEIX SKCTICPHMEHTOB YKA3uBawT Ha ee noctosncTeo (Go-
udriaan, van Keulen, 1979). 3tor sonpoc tpebGyer aansHefwunx Hc-
cleloBaHuf.

5.1.5. Caoxnocru ¢ gochopon

Muoroe ua TOro, MTO CKa3aHo O CBASH MeMAy O0eCneyeHHOCTLIO
430TOM H POCTOM CEALCKOXO3RACTBEHHHIX KYALTYP, MOMKHO ﬂﬁh:.‘[l] Gt
NOBTOPHTE MPUMEHNTEALNO K docdopy, ¢ Tol ANUL OroBOPKOM, UTO €ro
a0COMOTHHE 3HavYeHnn o0w4Ho 8 10 pas nume, uem .1:r|n a3oTa
(puc. 68). Pochop BXOANT B HYKJACHHOBHE KHCAOTH il.II}H,-'IED'E!i.:l;
il B TAKOM#BIIIE€ YHACTBYET B NPEBpPalleHnAX INCPrun B Kietke ( .
ABAfeTcH HykaeoTHaoMm). Pochop Tarme NepeMellaeTcs B pacTeinnax:
Ban Jrmona coobuwaer o nepepacnpefesennn 55 % docdopa B co-
ipeBlIyio caxapuyio csekay. Tlo cpasreniiio ¢ asorom docdop u san-
Anie ero AedHUNTA HA POCT pacTeHmil HCCAENOBAHEI FOPA3A0 XyHe.
Tem ne mence aeduunt Qocpopa, No-BHANMOMY, OKa3ILBACT HA POCT
pacTennit BAHAHHE, BO MHOIHX OTHOWEHUAX ToRo0HOE BARANHID Ie-
(prunTa asora (manpumep, cM. puc. 5, pasaen 1.2). Bnpouewm, J:I,JH-I;E.;
MiKa dochopa B nouse HAVNEHA eule XViKe, qYeM n:llunmrlu% 23074 |
3llech He paccMatpuBaetcd. Hutatemio penumert,uemfr 1:: ]parlugghgﬁa
K apyrum paGoram (Beek, 1979; Cole et al., 1977; Krul et al., :

Oanako ecTh BaXHMA MOMEHT, KOTOpHIl HHKONM 00pa3zoMm He J0.]-
WMCEH VCEONRIHVTE OT HAWero BHHMAHNA: 3TO ABASHHE B3aNMOCBA3IH
MeMAY KonuenTpaunsmn asora u gocpopa B pacrennn, Ha anaassa
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puc. 67 u 68 HanpaumsaeTca BHBOA, WTO B JMoGofl daze PasBHTHR

MOTYT NPOUCXOANTE NpuMepHo 20-KpaTHule HIMCHENNA oTHoWweNNA doc-

Gop/azoT: KOHUEHTPAUNA A30TA BCET1a JEMUT B NPEACAAX OT ee MIHI-
MaJBHOMD 00 MaKCHMaNbHOrO 3HAYCHHR, npudem B Jawboll MOMeHT

NoC/CAHee B METHpe-NATL Pas BHIIC NEPBOTO; BHIICCKAZAHIOC CTpd-
BEIJANBO I B OTHOUICHHH KonuenTpaunn dgocgopa. Ilpasra, st 3na-
HCHHHE H3IMEpPHRIAHCh AJN pasnux pacrenuin. Ecan wccaesopaHie Mmpo-
BOANTCH HA OJHOM I TOM He PACTEHHH, HHKOrZa He BCTPEYABTCH OT=
Howenne doeopalazor mike, vem 0,04 r-r~', ¥ peiko Buwe, Yes
0,15 r-r='. 310t ropasao Gosee yskuft HHTEPBAN NOKAIMBAET, 1TO KOH-

rxz”
2ar : -
= Pocmerya Paocmenys h Bofofue
EE muna Ly . mung Cy =
= 5
é‘ 45 f : f R ST,
57K = .
3 I e 2 '\‘--_____
Ea \?M-_!'-I—I P Cee—— | | !

G v 5 & ¥ =5 (1] ¥ Fe5

Puc. 68 Junamukn saxcumansioll (1) n umnnsassuoft (2) KonueHTpann docdopa
B TEAHAK PACTCHHA I pA3Mbe (ad paieiTin,

Yea, offossaveition o, pue. GF,

UeHTpalin a30Ta # Gocthopa B HEKOTOPOR CTENCHN CBA3AHL, MTO GHO-
AOTHYCCK 00yca0BaCHO: 06a SICMEHTA GKTHBHO YHACTBYIOT 8 GHOTO-
FHYECKHX NpoLeccax, NOITOMY NX KOHUEHTPEUNN He MOLYT GHTbL noJd-
HOCTHIO HEIaBHCHMEMH Apyr or apyra. Ha ocuosannn ,1hﬁupampuux
ONETOR OHA CALNAH BHBOL O TOM, YTO OTHOLUIEHHE OpraHnyeckoro (og-
:[;ruEa K 3307y B 0eakax 0 HYKJIEHHOBLIX KHCAOTAX BMECTE COCTABINGT
0,055 r-r-' (Dijkshoorn, Lampe, 1980). Kpome toro, s PACTEHNAX
NPHCYTCTBYET HeopraHnveckud gochop, KoTopui obpasyercs, Cpequ
npouero, B peayavrate pacmeniaedns AT® wa ALP u meoprammwve-
Cknil dochop B peakunsx sHepretiyeckoro oosena. Koanuectro storo
HEOprafuyeckoro docdopa npudINKAETCE K KOIHUECTBY opranHue-
CROrO hocdopa B pactTenun. ¥IOMAHYTHe aBTOPH NPHXOAST K BLIBOLY,
4T0 A5 oDecnedeHns pocTa 3A0POBOrD PACTENHN B HEM JAOVKHO CO-
Aepwathca He menee 0,10 r docdopa #a | r ofiuero opraunvteckoro
a3oTa.

CyTs ceaan memay KOHUEHTpAUHAMH a3oTa w Qochopa saknio-
MAeTCA B TOM, NTO NPH OMEeAb NA0XOH oGecneYeHHOCTH 430TOM pacre-
HHA CoRpallawT noraomende dgocdopa, a npH mioxoi obecneyen-
HOCTH pocToBWX npoueccos dochopom pacTCHHA COKPALLAIOT NOTTO-
enne (wam pUKCaUN0 — B cayuae Goloseix) asora, [MpumennTensno
K HMHTAUHOHHOR MoAean, obecnedeHHOCTs azoTOM H thochopom 8-
PAMAETCH BIANMOSABHCHMBIMI MEPeXoAHuMH Kosdduumentami ot 0
Ao |, B3anmoceass MEHLY KOTOPHIMH CASAVET YUHTHIRATD. ﬁuupuc‘ cio-
CTONT B TOM, NPHMEHHMO A5 PHKCHPOBAHHOE OTHOUWICHHE KO BoeM op-
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FaHaAM H K PA3HHM dl}[EI{ﬂw?ﬂl'EI‘IECHHH E[.'I-}'HHE[I!HM. nDI!HTHﬂ, HTO HA
HEKOTOPLIE Npoleccs AeHUHT a30Ta BANAET COBEPUIEHHO HHate, HeM
nepuunT ocdopa.

5.2. Mopeanposanme NOBeAeHHA a3oTa B NOYBE

A. A. sas Been, M. lk. Ppuccea

5.2.1. Baedenue

3a pocaeadee fecATHIETHe GO CO3LAHO HEMAJA0D MOLECH KEpY¥ro-
BOPOTA 3A30THE B HAICMHBIN 3IKOCHCTEMAX. H-UHLI:-E[IT}'EIJIMIH OHH Bechbama
PA3THYAIOTCA B 3aBHCHMOCTH OT KOHEUHOR UedAn. ITH Mogean pas-
pabaTHMBAOTCH CNENHAANCTAMH pasiHuHmx  obaacTefl aHaHus, uTO,
HECOMHEHHO, 3aTpyaxaer ux nonnmanne, Hdame npu obwHocTn ueied
noaobfHue moaenn MOTYT HMETH CYLIECTECHHEE RKOHUCNTYAAbHEE paid-
auuud, daa paspeweHus TaKoro poia npoTHeopednd G OprasuzoBal
CEeMHHAP MO MOAEAHPOBAHHIO NOBEAEHHA a30Ta B CHCTEMax noYBa —
pacTeHHe, B Xole KoToporo paccmorpero 29 smogened, a takme ob-
CVHRACHD TERYIlee <«COCTOHHHC O¢]d» B H3VUCHHH KPpYIOBOpOTa a30Td
B CHCTEME MOYB3— pACTEHHE C TOMKH 3PCHHA ﬁ].'.lll.'!llliil MO, MHEERO-
ouoaorus B dusnonorun pacrenuit (Frissel, van Veen, 1981).

bBuiio npeanoxeno HecKoALKO THNOB KiaccHduEalny moaenei nmo-
peJeHus asota B nouse. Coraacuo Hl'lﬂr!ilﬂ }'I]l'.li]lfllﬂl'l]mﬁ Hﬂﬂ'&'i‘“fpl”{ﬂ'
L, MOIedd pasiefdidTcH Ha GasaHcoBLC H AHHAMHUECKHe;, Ganan-
COBLE MOAeIH B OCHOBHOM ONHCHBAKT O0aNaHCOBHE COOTHOLICHHSA
HEMECTH, TOMAZ KAK JAHHAMHYECKHE OCHOBAHH Ha ONHCAHMH NpOTeKa-
HUHX B CHCTEMC NpPOUSCCOoB ©  NOMOULBID VPaBHEHHHA JANHIAMHKH
(o0buno 8 Bute auddepeHunanvHux cooTHomwennii). Corgachwo apy-
rof H;’Ii‘IEEIIq}I!HEuI!I!, PA3IHYAIOT MOAEAH, CO3JAHABIC B OCHOBHOM L5
VAVHIDERHA NORHMaHAA, NPOTHOIUpOBaHuA » ynpasienns (cm. 1.3.1).
Tpetes Knagoupuranns paipaloTapa cneunanbHo ANA AHHAMHUYECKHX
Moaened KPYroBopoTa alaoTta. Mozean pa3icaeHbl Ha TPYNNH B 3aBH-
CHMOCTH OT TOrO, Y70 JeHHT B IEHTPE BHHMAaHHAD NpoulecCh Nepedoca,
pOCT pacTenuil 11 NPEBPALICHNS OPraHHYeCcKiX BEUeCTs.

B 522 paccmatpnpaercs co3jlanfas 3aBTOpaMH Mojedb — THOHY-
HEIll npeacTaBHTeAL NocAelHeR Kateropuy (Moledb npespallenns op-
FAHINYECKHX BEWEeCTB), TaAK KaK B Hefl ocoloe BHUMaHHe YAGAGHO POCTY
I KPYroBOpOTY MHKpoOHOR OHOMAacch B NOMBE H CBA3AHHOM € HHAMH
Murpaguen azora M yraepoaa. Hanee paccMaTpHBAETCA TCKYILEee €Co-
CTOAHHE Jed» 8 MOIeJHDOBAHIRH ill:}'-I.H.EHHD-flJHEH‘[ECH![?{. XHMHYECKHX
i OHOAOFHYECKHX AcNekTOB KPYrosopota asora B nowse (cwm. 5.2.3).
Hacrosumuf pasaen ocHoBad Ha npeapayinx nyGianKauusx antopos
(van Veen, 1977; van Veen el al., 1981; Frissel, van Veen, 1981}.
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5.2.2. Onucanue smodeau
PACCMATPHBACTCH MOJAETH ¢ NOCTORHHEM tucioM caocep (10), wo ux |

roTHIHHEA PACCYHTHIBACTCA B 3AaBHCHMOCTH OT OTHOCHTEeARHOro ofbema |
HOAMYXA B [IOMBe.

[NMpeanoaaraercs, 4To pOCT MHKPOOPTAHHIMOB ONpPCASAAETCR KOH-
neHTpatHel cybeTpaTa, AUMITHPYIOLLErO POCT. 378 chfab ONHCEBAETCH

Modeas u nexoropwme O0Wue 8ORPOCH MUKPOOUOAO UL

~Hzl puc. 69 npeactasiena cxema motean. B HacToAlLed Mofenn He
PaccMaTpuBaloTeR  AeTadnHo NPOUECCH NOTAOIMEHHA A30Ta pz-:r:r'
HUAMA. [lpn wcnoassosamnn Mogenn nas HMHTAUHN NOBELEHHS A30Ta

B NOMBE oA nmocepaMsn CKOPOCTS MOrAOWEHHA PACCUNTHBACTCH MO Of Cdz
Poanasawigercs |
Nz * Kzl N POLMIUME RS M
dpeanuvecaoe |. o ACEmNY
m-!-‘-'l‘-'fﬂ dfur T £0,
JCmumenassry | | FOLIOLLEN Mok MeBrnanio 2z
g:m::rm.vu e R yﬁaapeﬁ-t'w fﬁﬁﬁﬂ”"m’"
i El:.'npmm i
[Nenpausousn OXremvwianze]
5 Murpalnge = ————(M)- e
fuamacea  f+(M)~ @-@ |
] ] ]
| Aenumowpuxauuik] _ ' @ }
WH ! ) s r i
L v e 1
: N-cofepacouie _ I [;ﬂ'” 1:'.'! -r:b{.'.'r Hﬁm
Waara g | POXTIRCRORILECE i —EE:I- Wi
g deueemta 3 =1 | 1| ) (ND3)
3 = [ 158 i Ky : 1
g [Humpuuranse X 7] - -3 '('rih RGN
voMoEcT LT LHLETT e r—— |
Wy MUNEDD fbe ;ETSF;TEEMME'H - | G} é:l
i i
Huamodunuaoyus fewgecmba A RI :
ooy Cmedxue $ i
Eﬂwﬂf LI
= POTIEE + co 1
b d AUTHUN o
Borugenavudonye é} i
Puec. 69. ¥npowennan cxemn carieli Mogean a30Ta B nowse (vam Veen at al, 1981). .ﬂ'ru-p.;j - :
OOEINLYECKDE J |
’ 8 |
tesy HaGAOACHHOMY NONIOUIEHNIO 430Ta U NOSTOMY ABAETCH ynpas- 5 !

Agiomed nepemennof. Mpouecew NPEBPALUCHHA BEILECTB, CXeMaTHYCCKT

NpEACTARNEHHBIC HA pue. 69, PACCYHTHIBAKTCH B OTAEABHBLIX cyiMoge- Pue. 70, Cxema cariefi Tpetboro papHaHTa oyOMOLenn MuNepaalsamin o Hssofpan-

:_I:Jfl MHHEpAMHIAUHN B AMMOGHANIZALHN, HHTPHPHKALAN, AeHnTpHRH- Y B L . Ol AL, SIND
"!. ". L y W el p 113 I i) ' FSREPOILE ., 'HE = Tl i i I — KHs
YACTYNHBAHNA aMMHAKa, (PHKCAUHH AMMHAKA Ha FAHHHCTEIX Fiinminatneamen, B ADYRRAX — WrTREY RepeOro Bopake, Tiepenedune 1-8 Smeay

MilHepanax u sewenayunanus. Meransuas cxema MHHEPAIHIALKH W g iy -

HMMOOHANIBUNN 830Ta B8 CBAIN C obpasosaiiiemM n nepenocos NOT
NpeacTaniesa na puc. 70. Mogean saasercy MHorocnofikof, . e. B Helt
BELAGAAETCH HECKOJALKO CJA0ER NOMBEL, Hl::-xr:upuae.aemmc'x'paﬁimmm
OIAHAKOBO NPHMEHHME KO RBCEM  CJORM 33 HCRIONeHHEM MepBOro
(BepXHero) u mocaeamnero (HHaHero) caoes, ans KOTOPHX HCMOgL-
IYIOTCH NpeoGpaloBaHHLe BHpamenns Lis BX0Aa H swxoxa. Yncmo

C MOMOLLbID. YPaBHeHHA runepOOANYEeCcKOro THOA, T. €. YpPaBHEenHd
Mouno pan Muxasanca—MenTten:

GBIOM = GRMAX*BIOM*CX/(KX + CX) (91)
rie GBIOM — ofuas ckopocTh pocTa MUKPOOPraHuaMon;

CA0EH, KaK W HX TOALIMHA, 3aBHCHT oT Moldeaupyemol cutyauun. IMo-
MHMO BEPTHKAALHOrO paccaoeHis, VUHTHBAEMOrD BO Beex GaoKax MO~
ASTH, B8 cylMoaean Aenntpudnkaliim YHHTHBACTCA paanansnoe ﬁan-
Aeaetine ofbema novsw BOKPYr MOPH, 3anojneHHofl BosayxoM. 31ecs
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GRMAX — makcumanbian yiensHas CHOPOCThL POCTA;
CX — voHuentpauns cyGerpata N, KOTOPH@l  JAnMuTHpyer
pOCT;
BIOM — macca mukpoopraunamos;
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KX — KoucTanTa Hacmumenms.

Ckopocts noracwenns (pasnas CKOPOCTH  Npespaiten

crpata, DCX, naxoantcs 8 anneftnofl 3asinchmocTn ot o0uef ¢
pocra GBIOM:

DCX = —GBIOM*1./EFFX

ynepaAusanqua o nMmobuAnIaqus

woeM PA3BHTIN cyOMote s HMMOORAMIALNY B MHHEPAIH3ALNN
E;I rpi srana. Ha nepsos stane 1as ynpasieHus npoueccami
: WPOUh A 1 HMMOGIANZAINN 1CNOAbIORAAOCH OTHOWEHNHE Y-
_jlimgl_ 307 B Opramndeckom memectse. Ha sropom stane Guan sse-
_.Jl_ﬂF';' pl.u.Hl'"!F' B CHOCOBHOCTH PA3AAraTLCH NATH THNOB OPraniudeckny
Zf‘.“:},l.”.l.,m.; COCTABNAIOUINY PACTHTEALHLIC OCTATEHM: (reMi)uenmtio-
iy 110s t ] L - . ] OFl=
e A ; : . 'L'ﬁ;u. auriiHa, caxapos, Geakos n MHKpoOOHOR ﬁ“”f”‘“f"“' Hoas ““II!'E

CPOSTHYECKAN MOJAeNL OOHCHBaeT PEaKIHH, B XO4e .:ﬂ]D"lH CKOPOCTH PasI0MeHIA Goabile He PCNoJaLI0BAA0CH OTHOUIIR

ﬁ-’lﬂrﬂﬂﬂfjf[ HﬂIEJ]ITH'lE‘EHD!‘Ij’ npoueccy ¢ LOFPaHHYCHHEB M pa 1/830T B OpraHnyecKkom BEULeCTRE, NOCKOIBRY NOTAOIeHne Yrae-
HEE’CTHEIH!*. TFHHE¢HPHIIP}'ETEH ONpeIeIeHH0e XHMHYSCKOe .. o :“.:P‘{-'Lll."ﬂ'lil[ﬂﬁ GHOMaccofl cTano onpelenaTh CKOpocTh pasaoHeHns.
Hite. 310 IHAEUNT, YTO CROPOCTL NpeBpallenns 3aBHCHT He TONBKD E A I",'“E,'“ stTane Guaa nepecMOTpeHa KOMNOHOBKA :}'ﬂl:'l'p:t'm!ﬂ AR
ROANYECTBa TpancQopMApyeMoro BeUIeCTBa, HO TaKKe H OT Kon g He -[FIL._,I'”['H JVHIIErs COOTBETCTEHA pacnpelenennaM oprainteckoro
"MECTBA TPAHCHOPMUPYIOWEro BElUECTBA, KOTOPOE CaMO OCTAeTeq ""m,.;:n B TOM Bille Kak OHN HCHOAB3VIOTCA nounomegaumu. B ma-
HaMeHHLIM. -geulﬂ(u-.iw 1|:I:'!:'I.1|L‘-'|E pACCMATPHBAETCA TOALKD Tpg‘ruﬁ BAPHAHT MOAEIN
PeprenTaTibh e (NOYBEHHO-MUKPOORONOriNecKne) Peaklug o -Tf! e, 70). JBa Apyrux onucanul B JMUTepaType (Beek, Frissel,
CATCH K 3TOMY THNY Peakuiiil H NosTOMYy aJeKBATHO ONMHCHBAIOTCR & IEI;T;?J et Veen, 1977 Frissel, van Veen, 1980),
MD-I.II..!:}D r"ﬂﬂ'pﬁﬂ.‘"]“ﬁt“ﬂ:ﬁ MOJICOH. L . I[II1|.'-'.'|'H,].TEtr'ﬂETEﬂ1 4TO MUHEPAJANIAWAA 1 pnMMobpInIANNS F.E-r'l_'r:”{-
XoTa cunTaercs, uto cama no cefe riuneploantieckas Moaeal 0T fﬂ' pOCTOM H AKTHBHOCTLID OGHOMACCH MOMBEHHLX MHKpOOpra-
PEETHO HMUTHpYeT POCT HIIHPUDP"EE"I]MGH JHITE BMECTE © [ girl.'j-'ﬂllli. :n"'rT.'i[‘FDﬂ i a30T CHUTAMTCH E}'EETPET{!H‘L JAUMHTHPVIIILIEME
JETEHO NPOTCKAOUINM PA3NOKCHHEM OPraHUMECKOrD BOLIECTRA . pucT, NpitieM A30T ABANCTCH JAHMHTHPYIOULIM hakToOpoM TOALKO TP
BE, 414 HEE TPeOYOTCH AaHHbe 0 MakCHMaabHOll yAeALHON CH QuCHL KNS ero  Kontentpanuax (1—2 mr-wxr—'). Las toro utobu
POCTa H KOHCTAHTE HACKHIIEHHA, KOTOpLle SRCNEPUMERTANBHO, HE ﬂl'l.!'ll:-l{".'lll-'l'h puTHYNg B AOCTYMHOCTH COBANHEH|l OpPraHudcckux me-
HHBAKTCA HJIH OUEHHBAOTCH JHIUL OYCHL rpybo. lNostomy vacro mecTn ik cyGCTpaToB AN mui:qmupraﬂlmmna. pacTHTCALHBIE OCTATRH
NOAL3IYIT ropasio Oojee NMPOCTYI0 KHHCTHRY CEODOCTH Il{‘.'pﬂ_' 3 I D]]l-‘lll.'-lli-i.'-i.'-l-l'lt‘ BEULCCTBO NOUBH PAa3eIRIOTCH HE HECKOALKD KOMNO-
PAlKd, KOTOpa# NpelnoJaraet, YTo CKOPOCTh Pasfomenns orp HOHTOR
CROI'D BeUIECTBA 3aBHCHT TOALKO OT ero KOHUEHTpAUNN, B 9TO I .‘~'r.'|-.=|1-|;a- NPUCYTCTBYIONLHA B pacTHTENLHLIX OCTATRAX, CONEPHITCR
001a08eT HEOrPAHHYEHHLM  OHOJOTHYMECKHM NOTEHWHAT0M IR S caxapax 1 -'l]}:r'ﬁ{ﬂ NOFKO PA3NATANUHNCH YIIeBOAAX (7-1i nya, oM.
RIS CH . B pic. Tf;u 1 B MEAJCHHO PAINAraiilxca BellecTRaX, B OCHOBHOM (remir)
B neaniodose (2-f nya). B rpetsem (3) myae comepaates Bee Jerko
aadardoutiecs asoTocolepHaulne pentectoa, GeaKn B aMuHocaxapa.
deTeeprwili (4) n naTef (5) nyaAM BXOART OCTATOMHBIE NPOAYETH
HMHINEACHTEILHOCTH MHKPOOPraHH3IMOB W JHCHHHE, KOTOpHWE CAYHAT
OCHORON Xumpueckoil cTabWiN3alNN OprayiMeckoro BEWICCTRA. ST
KOMNOHeHTL MOPVT VYNTHEBATRCA BCC BMECTe B I-:H"iEE'TE'.l.*_ ARTHBHOMN
Bpaking, coramcio Homenkaatvpe Succona (Jansson, 1958). B oe-
HOBE pasanunit smexmay 4-m 1t S-M nyaami JeRHT To coobparkenie, 4TO
BEUIECTRO MOCARAHEro COCTONT N3 opraniki, Kotopas aicopbupyercs
HA TaunpcTHX smmmepanaX wiH 2aXBaTHIBACTCH NOYBEHHLIMN arpe-
FETAMH, XOTA Mo XHMHYECKOMY COCTABY 3TO BEULECTBO MAEHTHYUHO Be-
MecTay vetacproro nyaa (Paul, van Veen, 1978). U uanpotis, pe-
WECTRO G-ro nyaa cunTaeTes XUMHYECKH YeTofNNAEM, CTAPHIM OTPARM-
SECKNM BelecTROM. iy
O aa Yracpon HCNOAb3YETCA ANR CHHTE3A H]II-LpLIﬁI!UH DHOMACCH,
E%THETL'?H}'H]IL[{-E KOANTeCTRO AsoTa (3asHcAnlee OT OTHOLIEHH® VT-
AEponfazor v Guomacce u cvGeTpaTe) NepeAaeTcis B NyA Neopramnte-
CHoro a307a. OQanakro nu-m':-; 430Ta M3 CcTapordo OpraHHYccRoro Bpe-
HecTna (6) YA HeOPramidecKkoro azorTa — 3To e1NHCTBEHHBI NOTOK
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raec  EFFX — npnpoer MUKpoGHON  OHOMacCK  (Macca  mi oo
HH3MOB, 0OpasoBaKHan Ha CAHHHLY MACCH NONOLEHHOrO Cya

Yapaxuenue 62
Buseaite na runepGoanueckofi Mofenn ypaniienns nepeoro |
JACHOTO NOPAAKAE IR CKOPOCTH M ONPElesnTe, MOAKHO JH HE
JOBATH KHHETHKY CHKOpPOCTH HYJA€BOro H NEepBOTrD NOpAAKA A% [k
HHA TPaHCQOPMANull BEWCCTRA © YWACTHEM MIUKPOODraHHIMOB.

Hurpugurayua

Hutpudukauun npeacrasasercs Kax pe3yaLTaT AeaTensHocTiE OBK
TEPUR M ABYX poies — Nitrosomonas u Nifrobacter. TunepGos
MECKAA MOLCAB HCNOJALIVETCA AAH ONHCAHMA POCTa B YCAOBHAX, B

ANMATHPYIOWAME cyfeTpaTamn seaawotes NHY n NOs . Uneaenss

nonyanunit Gaxrepufi-uurpnduratopos peryaupyerca Gasamcos 0l I
pocTa i riGean mukpobos. [Mocaennuit npouece onucwpaercs ¢ N0
MBI KHHeTHKH CROpOCTH NepROro nopaika.
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HEUIECTBA, KOTOPMI HE Peryanpyercs MpKkpoGHof duomaccof
YCTORYMUBOCTH, a npu pocre GHoMaccH Yraepoa Hi wecToro g
CTpata He yunTusaercd. [Iponeccw npespauenns sewects Ha
0003HANAKTCH 3Hakom [ B Tom cayuae, KOr1a OHH ONHCKBRAwE
KHHETHKO CKOPOCTH NepROro nopaika, u auakoMm M, Koria

i‘?"tuﬁﬂmw” ¢ floMOmblo  ritnepOoautieckoll  Moiean Wik Mo ofl aoam yraepoaa s nouse, coctasamer 100 mer-r'. P comepmur
OHO. e L I

T, OTHOWEHHC YTACPOA/a30T aaa Hero pasHo 3. Jlas onncasus
Korna ][Clll,l."thﬂF{'T'-.'H l'FIIH’[JﬁDJll']‘EEHHH Moldenk, EK{JPEETH p a3o 'l_::'ln'r\.l.'-'”‘-!'l P |l'.'|tﬂ|'”:-.1:|-'rl TE l’.':”.'.'.'l}'H.'llUl:lE' "-ill:‘-i.IMETFH.' MAaKCHMaAbHanR
B notpedaennn ganxoro cyGetpara X. Moatomy aonyvekaeres, gy Ejé.‘n'l-"-]' coctapaser 0,5 cyr!; npupocr Guomaccs npn nuTaHum P,
ACPOI U3 KAXAOTO nyaa MOTPeOAHETCH HeKoTopol soaeil obutedl i 'EFIJ'"F" coctanaser 06 r-r-'; woncranra mnacmmenns KCP pasua
P[Jﬁi‘lﬂﬂ G“ﬂl‘“l{:t"h{, HHTUFHH lTpi}I[ﬂ]T].[IIl‘J][ﬂ.'IhHEl 'UTH':’]-UEHH“] i "-L m '|_1H:: _r.-l MOYE KL EMEFIHU‘:TB ."-II!HIJEI-EI-IIEIE'I ﬁllﬂHHEEH. }"-IEIETE}WDII.I.PF!
AaHHOTD CcOPAMMeHHR yriaepoia (CX) K ero obmeft macce g 4 ;.3-:1:”;4:}!!!!! P, KBP pasna 0,3 cyr-.
5 nyaax (CT). R artioe colepianne mukpobuoil Guomaccw IBIOM, kotopoe
CKopoeTs pasaomenns MnkpoGHoli GHomaces cneundnyna g

TaKk#C DMPEMACTCA B Macce yraepoaa, coctapaser 100 Hﬁl"f‘J
S OWAOMO THRA MUKPOOPraHH3MoB. CUNTAeTCA, 4T0 1A BHIOR, g pouskl. HauadsWan KoHlleHTpauws Heopranmueckoro asora INIT
WHX Ha Jerko .IHET].'II:II!HE CO2HHEHHAX, 33F|HHTEPQH YCHOp

papia 100 mKr-r~! mouss, a OTHOWEHHE Yraepoa/azor Guomaccs
METADOAM3M, A 18 BIA0B, PacTYUNX Ha YCTORYNBMX cOBXMEH

VrpaMHEHUE i
CocrapkTe NPOrpaMMy A48 PasfomCHHA ABYX KOMOOHEHTOB Opra-

(eCKOro pellleCTRa ]J " L-
Hauaabtasn Konuentpauma P, ICP, supaensan B BRAe Mmacco-

gBito 8.
Meraboauam zaMmenden. [lpeanoaaras, 4To KOMNOHeHT GHOM; P Opraunueckoe peutectso L He cogepmnt asota. [as onucauns
BIOMX, ytmEr\?;.gTuum B pastomennn coeainenns X, nponopuiosane pasacmennn L neolxoanMpl cAeayiomie napaMeTphl: MakcHMaJbHas
ornowennio CX/CT, noayuaem:

AEALIAA CKOPOCTh pocTa mMukpobOHoil GuoMaccw, nutammefics L,
GRMAL cocrapaser 0.055 cyr~'; npupoer Guomaccs npu nuTanum
L, EFFL, cocrasaser 0,1 r-r-'; xoucrauta macumenus KCL pasua
200 wxr-r~' nousw; mawanbHas wouuentpauns ICL, woropanm Takme
BHpaikieTca B yraepode, coctasanet 400 mir-r-!' nowsw; ecmepr-
HOCTL OHOMaccel, KoTopas yuacTeyeT B pasaosmennn L, KBL cocras-
aser 0,02 cyr-L.

Bunoanure pacyerst no nporpavmsme aana 15 adeit u nceacayiite
JBNCHMOCTE  COQCPMANNA HCOPranHdecKoOra a30Ta OT BOIMOMHBIX
H3McHenni npupocTa MUKpoGHOA GHOMAacCCH.

BIOMX = CX/CT*BIOM

Toraa ckopoets pasnomenns KBIOMX NpHMET BII
KBIOMX = KB*BIOMX (94]

rie KB — Koncranta cropoetn pasnomenns. Metunnas CHKOPOCTh POCTS
MHEPOOHON GHOMACCH PACCHHTHIBALTCH MO PAIHOCTH CKOPOCTH P
H CHOPOCTH PasioeHus.

Has Toro urobm onpeseants noTepH yraepoaa us l—4-ro
cyberpata (cM. pue. 70), caeayer yHecTb, uTo WacTh KAMA0ro ol
MEHIA pacxoayercs Ha OGHOCHHTE3, a OCTanbHaR YacTh— Ha NP
BOACTBO SHEPritl H CBA3AHHOE ¢ HUM OOPaz0BAHME VrIEKHCAOTHL
JTOMY cRopocTe pacxoda CO; na Guocuntes UBIOMX pasna ckop
pocta GBIOMX. Cropocts ofpazosanns COq pasia '

Hewurpugpusayus

CyOmoaeqy, ACHUTPHONKZUNN  COACPHKNT ONNUCAHHE MOBEACHHA

Blicaopodas O; B machULCHHEX BAaroil nousax H B Hesalonoveibx

DCO2X = GBIOMX* (1. — EFFX)/EFFX (95 MONBAY ¢ weablo onpefedNTs NPHCYTCTBHE aHaIPOOHEX 30H, B KOTO-
. PHIX, Kok nosaraior, npoMCXOANT ZeHHTPHOHKaIUNA, Mostomy paceun-

OGuwan exopoers pacxosa yraepoga maxoanres caomennem UBI WX THIBAETCR 9HCa0 3aN0HEHHBX BO3YXOM NMOP Ha eXUHHLY NOYBEHHOTO
n DCO2X, Cropocts notep yriaepoia us 5-ro u 6-ro nyaos paccul O0beMa B 3aBHCHMOCTH OT BJArOCOAEPHMANNA nousk W Kpueofi pF

THBAETCA COMACHO KIHETHKE CKOPOCTH NMePBOro NopaiKa. N0uBL (cm. 4.2.2). Tlpeanonaraerca, uto O u NO; [IEPEHOCATCH N3

HﬂH":'HEU.. CEOpPOCTE MHHEPAIHIAWHH PACCHHTHIBACTCH 1O EHDP_. |'||':||'| " 'J}';F"I':']"-EHJU.L}'H} nousy B pesyabraTte ..'].“[t.h:i}"r'::'l“”q BLIIBAHHON
PAINOKENNA IOTOCOALPAAWNX KOMNOHCHTOB, Je]eHHeM CKOPOCTH ME FPainentamu Konuentpammil ' '

PEHOCA YIAepoaa Ha OTHOWEHHE YTIepold/a3oT AaHHMX KOMIOHEHTOR Hpeanoaaraercs, uto B peayanTaTe JeATeILHOCTH MUKPOOPTaHI3-
Cropocts  nMMobHANIAWIN PONOPUHOHAILHA CKOPOCTH pocTa MHE B _ ) et o ; 0y):
POOHOM GHOMAcCH (KOTOPas BPAKACTCH YIACPOLHBIM SKBHBATCHTOM] g1a. | PONCXOANT noraoienne O; (nin NO; ), koraa ovcyrerayer O);
H PACCUNTHBALTCA AEJCHHEM CKOPOCTH POCTa  MHKpOGHOR GHoMaccH M”:_-_ POUECC pacciiTHRACTCH B CYGMOASAH MUHCPATH3IAUHH W HM-
iid OTHOWEHNe Yraepoa/asor GHoMaccy, . i3,
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Yaeryuuaanue anmuaxa 8 TORT — so3pHUIHENT NIBIAHCTOCTH (—)]

_'DIF?.;W-—ma:pnluumcm' andpyann NOi o soge, m?-cl;
5 DI}'-,P— pPACCTOAHHE QHCTIEPCH, M.
.'}Iutn'-'l'-'f”“ ROIHHKAET B pe3yabrate cavuaitio Hanpanjennoll and-

MO ) HIBHAHCTOCTh YYHTHBAET yAAHHeHHe NyTeH Anddyann
HeOAHOPOAHOCTH MOMBEHHEIX NOP, 3an0JHEHHKIX BOAON.

4.1"","|'E.*"|.'3~|]IIE:3}[J-IE dMMHAEA HH; PACCUHTHIBACTCH KaK I'I’F"“'Iﬁ
AYHLIHY XHMHYSECKNX HPEH}"E[LI.E"lFflﬁ'. el

NHy (o6Mernuii) 3= NH{ (pacteopennmit) == NH, fpncmﬂpeun*ul'
+ NH; (ras).

Ilpotiecens nosaraiotes crannonapuusu, npHYeM KoHeTanTa
BECHS 33BHCAT OT Temnepartypet. Takoil noaxoa nossoaser vauy
PH 1 Baamuocte sepxuero caos nowss. JusaMmuqeckidi wmap
HaeTcd B pacuere Toro Koawuectsa NHi, woropoe andiysanpyy
BEPXHErD CJA0S NOYBLL B aT™MOCHEpY. T

s
-1“3-3;1

Buetinue aKTopt

BAHAHNC TaKHX BHCWHNX (aKkTOpPOB, KaKk TeMnepaTtypa i BJax-
HoCTh, HH [POUECCH, B KOTOPHIX YUACTBYIOT MHKPOOPraHHM3IMBl, Y4H-
reBaCTCH OYTEM BRELCHHA MYJBTHIMHKATHBHLIX KEHEIMI.'IHH.HE‘HTDB pe-

KL, Cnocob VHCTE CYMMAPHOMD BAHAHUA DHEWHHX LPEHIEIPDH OKad-
aupactT rAy0oKoe BO3AelicTBHE Ha Pacyerhl B HMHTAUHOHHBIX MOAEIHX

issel, v ‘een, 1978). Ecan npenctasuth kospduumedTn  pe-
Dukcauns uo NHY ua {Frissel, van Veen, :
¥R :11? 1;lm.ﬂljijr::’ﬂ a!.nmmuf_’.'HH. Ha FAHHHCTBIX MUHEDAJAx of KUMH LIS TCMOCPATYPH, BAZXHOCTH N Aapiaenns  Os COOTBETCT-

en M XHMUYECKHM PaBHOBECHCM: senno kax TCOF, WCOF u 02COF, Momuo pasanynuy obpasoMm co-
NH{ (ceofoanmii) 3= NH; (ceasanumii). gerath HX Memay coboft (em. 3.3.3). KpafHas TOouka 3pcHHA HaXo-
3 ANT OTpaMCHHE B A0ONVIMEHHH, 49TO Bce 3TH  (GakTopsl AeACTBYIOT

310 INANNT, YTO JoNveKaercs ofpaTHMOCTE  Npolecea :|:rn' 1L HE3ABICHMO, MTO NPHBOIHT K NCPEMHOMCHHI NEPCHHCACHHEX KO3{-
qmu]l-.-.'n i

Durcayus ammMonHus

NH{ or ceoGoanoro, T.e. oGmennoro n pacteopumoro NH, 1o
EFFECT = TCOF*WCOF=02COF (100}

Ecan anayenns xosdduuncron peaviuun (Gespasmepunix) cocran-
aswr cooteercreenno 0.8, 0.7 n 0,4, To, cornacuo ypasuenmio (100),
EFFECT = 0,2, toraa xar apyrasi kpafiHasi Touka 3peHuUH, gonye-
K3Uan y9eT TOOLKO MHHEMAAbHOro 3nauveunsn, aaer EFFECT =
=0,4. Tpernii papnanT 3akAlO4aCTCA B TOM, 4TO TCMOCPATYpa Y4H-
JHBACTCH OTAEABLHO H YMHOMEETCH HA MUHHMAJALHOE 3HAUEHHE H3
ABYx apyrux Kosdupuuuentos, yto gaer EFFECT = 0.3.

B aannof wogean wenonsaopaw tpernii sapuant. He yuntsina-
: A0cL wansuwe pH na Guonornyeckne npoucces. [lpeanoaaranoce,
WHIl KOMIOHCHT 33072, Tak Kak nepenoc NHy{ npouncxoanr B 1l . 970 mamenenne pH TBepAOro BellecTBa He BANAET Ha POCT MHKpPOOp-
GpexnMo MajdblX KOANYeCcTsax., Ynpoulennoe YpaBHCHHe NCPEE TauismMos u wrto, TakaMm oOpPa3oM, NONVAAUNA MHEPOOPraNHIMOB
HMECT BHA BAFNTHPORAHA K pH THOSHE b =

TNO3 = DIFN* (NO3 (I) — NO3 (I + 1})/DX + . . . .
LE*W FU* (NO3(I) + NO3 (1 + 1))/2

[
i "

sahHoro NHi. Oawako caeayer saMmeritte, wTO CKOPOCTA drkca
HE@MHOFO NpesbillaeT CKOPOCTL BHUIEJEHHA ceazannoro NHI. ,

Boigeraunsasue

Bullueaaynsanne onuceBacTes sHorocaofinod cyimMonenbo. |
AHNHAA  MOLe]db, NOAXOAAULAN 148 HCOOJAbIOBAHNA YPABHCHH
BPALLCHHA 33074, MOKCET YVIUTBIBATL NATH CAOCE MOMBLL TOJUEHHG

20 em wamawii. [peanonaraeres, uto NOF — eamnctcHnsfl noIBHE

8.2.3. Modeauposanue yuxaa azora 6 HAIEMHBIX FKOCHCTEMAX

. B oBmew cknagspaercs Bnewatiedne, 4TO HAW 3HANHA O pac-
H"""lPIHIHUMDﬂ OHOJOTHYECKON CHETEMe W AOCTYNHBIC HaM 3CHepn-
nm]'-_:_'-'llrillﬂt-" JaHHLIC He COOTBETCTBYIOT MMeolleidcs A0CTATOMHO pal-
nf"ﬁ-l MaTematnueckoi Gase. [MoaToMy ciaeaver. ¢ OCTOPOMHOCThIO
a;’g-r‘:"”'”]- K OIICHKE PeaviLTaToR PACHCTOB NMo MOLCAAM KPYroBopota
. d , HI!}'_I'U. il . § ¥ y 5
DIFN — munuuf kospduunent anddysnn  (m%-c-'), KoTops SHaHuAy y EH" B A e sl b e i e
PACCHHTHBACTCA NO BLIPAAEHHK ' OBy SRERSMIIK SRONGML AERRLLL. AANG M BRDATIC. OCT:
1 . HEk COBPCMeHOM COCTORHHH QT B '.'alﬂ.-‘.'[[‘."II!FDEEIHIH[ HHEJA
=i — ™~ ) =t R T f 1 Y a . .

DIFN = TET*TORT*DIFNW + DISP*WFU A= - }F':'T-i 8 Ha3eMHHX 3IKOCHCTEMAaX, pPaccMaTPHBAA 3TOT NpoUece Ha

rae TET — saamuocrs, a3 m~% : POBHe oTacaLHmx npoueccos.
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rae TNO3 — notok NOy uepes rpannny smesay croamn I 148
NO3 (I) — wouuentpauus NO3 B caoce I, ron—% |
DX — paccroanne memay uentpami caoes | u 141, M3

WFU — notok naarg, m?-m—2.0-1: :

LE — kosddnunent sdpdekTusHOCTH BHILEAAYHBANNA (—)i
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eunit pamuo B Goppbec ¢ yMmeiblieniiem cOfepmRaHisa opraniykn
e g1 C R 5

ieiX noMBax mocae Hx  pacnawki  (Paul, van Veen, 1978).
';“"':?l".'j,;lx olLMIO NPEANOAAraeTca, YTo cTafUAbHEI  nouseHHb
B MU LONT 113 HECKOABKHX KOMnonentop. K comadcHmo, 10 CHX

PRSO0T © LCTBVIOT HaleAHHE METOAW pasACACcHHS A30TAa NOYBMW HA
”--1{.1..:4-_1;:!.4'. 5T0, BCPOATHO, OANH H3I CAMBX CCpbLe3IHWX npode-

Hurpugdirayua

H3 scex npoueccom, y4acTByouuix s Kpyronopote 23074, 4
JACe TULATENBHO uiyuena Hurpudmranna. Kpome Haulefl, e
ClIEe HeCKOABKO Mmogeaell nntprdBKagun xak aas BOAHEX, Ta

SEMHHX SKocKeTem (cM. van Veen et al., 1981). Oauako HH | SarH KO queM NOHAMAHHKM ANHAMAKH a30Ta B NOYBe le3aBHcHMO OT
STHX MOAENe He YUNTWBAET NPONCCCH PAIMHOMENNA U PHEES fmop & U FeET Mul A0CTaTOYNO XOPOWO NOHUMaeM NpH-
POOPTAIHNIMOB, YCAORHA, COOTBETCTBYIOUINE HeCTAUHOHADPHMIN una I'=E'~1_-‘~r"-"”"";:’;ll ;:E‘?rgﬂim -rculuc seHEE .,;.,,I..J He cOBCeM TOHATHH
HHAM, KHHETHKY HACWIIEHNs AW OKNCACHHS a30Ta, BAHSHHE g Spiisl KpYrosop :

3l Ha OKHCJACHHE B CTAUMOHAPHEIX BOANHX VCIOBHAX (KOTODRE
CYIMECTBYIOT B Nouse) H HoHooOMeHHbe dderTh, BANAOWNE oy

BpeMedto na ofecnevennocts wonamu NHY u nx nepenoc,
Mpn moneanposanun uurpupuxanns obuumo paccMa
KaK pPesyabTaT ASATEABHOCTH remoayToTpodHsix GaKTepuit:

monas, Kotopue okueasior NHy, u Nitrobacter, koropmie g

NO: . T'eteporpoduan HETPHUKAWHA B AcHOM BHAE B MOge X
YUHTLIBACTCA.

[Tockoauky, B otamume or apyrux npoueccos, s HUTpH
YHACTEYIOT JHIIL WECKOALKO BHAOB MHKPOOPraHW3MOB, CYIIE
BOIMOKHOCTL HAACKHO HACHTHOHUHPOBATHL AellcTBie rAaBHHX
HHX NCPEMEHHBIX, KOTOPWE BJAHAIOT Ha HUTPHOHKALNIO {Tem
Type, pH, pemnma saarn u Os). O6uuHO 30ech cPABHHTEILHO
MOICTNPYCTCA BAHAHNE OTICNBHOrO 3A7aHHOTD BHEWHero qas
4 MONYHEHHLE Pe3y.ibTaTul NPeKpPacHo cOMacyioTed ¢ (aKTHueQ
JanneMu. Tem He menee noka He' yaadoch HAAEHHO WICHTHON
BATL 3ABUCHMOCTH NPH KOMOHHHPOBAHHOM BJAMRHHI HECKOALKH
Topos. Ha wWaw B3raan, ouens cepoesio TopMmosuT MOJLeaHp

yevilie TOALKO MOMBEHHHM CHCTEMaM MeXalisMbl, TOpMO3AlHe
gE ™ SolUCCOB, YTO W 3aTPYAHAET CO3faHie XOpowed MeToLOIOrHH
Sl |-1-Jl¢..=_-.-|}um. Yacto moxHo Halaoaats YAHBHTENAbHYW  KapTHHY:
‘“’“T.'u.'. 4 SaUNTETbHMY KOANYeCTBAX NPHCYTCTBYIOT Takie Opran-
P Hu|||-l|:1,11.'.11IH1:HJlH, KaK caxap u AMHHOKHCJAOTH, TOrAa Kak BOKDPYT
:f;huhur:um, no Goablied HacTH roJoflad, MHOMECTEBO MHKPOOprdHH3-
om KOTOPHE CNOCOGHB Pasiarath 3TH COCAHHEHNS,
Hunj_‘i:n,:lllnnuru noad :E' danandofl ArpoTexXHHKOA WM npnp{mnum[
yeaonusaMH  NPOTHOCTHYECKAR UEHHOCTD M:J..!i.’E.ﬂi.*ﬁ. E—mmpue FH:LI:;-
:BHI:'D'T SHEPOOPraHiaMLl B ABHOM BHIAE, MOMET OHAZIATHRCH HE B E“:
gem v Mmoedcl, He yunTwBawomux - storo.  Hanpumep, r-'r::m!: :
PAPRAN, kotropas paccMarpHBaeTcs B CAEAYIOUIEM pﬂ:iél&:!ﬁ'. B IE-
HOM Bilde HC YUHTHBAET MHKPOOPraHHIMH. Llennocrn Goace jge i.'I1“
ARANpoBANHEX GOAbWINX MOAenell 3aKNYacTCH B m.xtl. uTo ‘D}HE
B Gogbwefl Mepe COOTBETCTBYIOT WEMAM HeCAefoBauM# (nycTh JAa 5
MOBCPXNOCTHONO, TAK KAK HE XBaTaeT HAaAeXHBIX AanHEX) :.uz:b:m;
MOB CHOMOTHHECKHX NPOUECCoB, BEAOYAA HX peryiafuHio, 4ro obec-
neniinact GOABUIVIO NPHMEHHMOCTL H THOKOCTh MOAENeH. ﬂmmnpf:-
MEHIO VBCANUHBACTCA M HHTEPBAN HECACAYEMBX YCIOBHI, NOCKOIBKY

TaENe ODBACHHTEALNLE MOZean [o3BOAAKT ME.EI.E.TII!PDBELT]!I Mexa-
(npHYeM He TOABLKO HHTPHOHKAWHY, HO TaK#e W APYTHX mpaol - HE3ME (POLECCOB, @ HE TOALKO ONHCHBATH COBOKYMHOCTH naGmoge-
ONPELENAIOMINX KPYTOBOPOT a30T4) HEROCTATOK 3IKCOCPHMEHTA 3 it (cv. 1.1.2). FloHNMAHHe KDYroBopOTa 230Ta B NOWBE, MO cylle-

A4HHHX, HAa KOTOPHWX MOrfa O 0asHpoBaThCA MaTeMaTHYCCKARA ) CTBY, CBOANTCH K TOHHMAHIID MeXaHHIMOB, YNPaBAfKLUHX COOTBET-
de/b COBMECTHOTO BAHAHHA HCCKOABKNX BHEWHHX (HaKTOPOB. ETEYIOLLHMH GHOJOFHYECKHMH TPOlleccaMIL.

Boanuvio BaKHOCTE HMEeT HaMepenHe OHHOMACCH NMOYBEHHBIX MHE-
Pﬂn[.‘]:”anj.'qgg, 4TO TpeACTaBJAAET elle HeMathe TPYIAHOCTH. CFHB'
HeHne pasvuX MeTOmoB (dalledHoro, NpRAMOro nojcucra ¢ ﬂﬂ-'-lﬂl!élaﬂ
MHKpOCKONA, # XuMHuecKnx — uamepenna  AT® n  augencuns 2
NOCAe ymuranun) NOKaA3WBaeT, Y70 HMCHTCHE Z0BOJALHO ﬁi:L-’lI.:ll.Tl!E
Pacxoaennn NOAyuaeMEX Pe3yasTaraX, NpHYeM XHMHUECKHC ME’;-
TOAW faoT caMue BRICOKHe 3HavcHua mukpobuofl Gumomaccu (Paul,
van Veen, 1978), Heobxoanmo paapaloraTi MeTOAbl, NpHrogHsie A4
MOAYYCHHA HAACHHEX B CPABHEMEX 3HauCHHN MakpobHONl GHOMaCCH
HASCMHBIX 3KOCHETEM.,

Muorne anavenns napaMeTpoB, HCNOABIYEMEX AJA MOACAHPOBA-
HIESL MIKPOGHOAOTHMECKHX NPOLECCOB, OUEHNBAIOTCH MO AAHHBM r’l*ﬂﬁ"'
PETOPHEX OnuTOB ¢ HenpepLBHHIMI KY.JbTYpaMu B Xemocratax. He-
MOAL3oBaKMe 3THX Aaniblx AAR  H3YYEHHS [OYBEHHHX SKOCHCTEM
UCHOREIBACTCA Ha NpeanocH/Ke O MOCTOAHHON AOCTYNHOCTH MHTaTedb-
HEX Beuiects, B JAHMHTHPYRILHX POCT KOHUEHTPAUHAX, B obenx cH-
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Munepaiuzaqus u uMmoSuIuzayua

Kak # B GONLUIHHCTBE MOAHBIX MOAeneldl MHHEpaAN3aUNH H
Omanszauny, B Hactoswed wmoxean HECNOAB3IYCTCA pasiaeieHHe
FEHHEX I NOYBCHHEX cCVOCTPaTOB Ha HECKOABKO KOMMOHCHTOB.
TaKoll noaxoa Asagercs Gojce COBEPIICHHMM M0 CPaBHeHHI0 ¢ MO
<IAMH, B KOTOPHX OPraiiyeckoe BellCcCTBO NOYBW VyHThBaeTcd K
CANHOE Lenoe, cAcdYeT 3aMeTHTh, 4TO MW MOKA He MOMeM KON
CTBCHHO ONPCACANTL CHOPOCTH KPYrOBOPOTA HECKOAbKHX  paxi
OpPrafmiyccKoro BCLLIeCTBA NOYBL, -

CAeayer npoaoamath H3yueHHe Toil PONH, KOTOPYH) HrpaeT nouE
B 3ALUATC OPraiHYecKoro BeLECTRa OT PasJomeHis (71,e. B ynpaBd
HHH IHHAMHKON OPraHHYecKoro BellecTBa), a4 Takse mceaedn
HAK oOpaloTKa novskl BANAET Ha coxpaHcHie oprannkn. PesyanTall
PACHETOR MO MOALAAM ¢ OOABIIHM 1WAaroM (0 BPeMCHH CBILIETE ir
BVIOT, 4TO HIMCHEHHC KOANYCCTBA TAKHX <IAIMHLUICHHEX® XHMHTECKES
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=} nap n HHTHL GoNee AeTab-
creMax (Veldkamp, Kuenen, 1973). Xorts 3Ta FHNOTE3a  Kane B gaHcHOCTIl OB i te,}:.nuﬂiuﬂrlli I:| Sltmr?w:ir.;:; ::rperamﬂ h
npapaonogoluoil, caeayer ee TLETeILHO NPOBCPUTL, OCOOERHA iy "ﬂ poOAX0d ?'Jlﬂ_b\tmmmu uﬂ}:ﬂ_ﬂﬁ';;m‘; b eI
HUMéRL BO DINMAUHE, 4TO NOCTOAHHO N3IMEHAWILNECH YCaAOBHS - paoLilx M;gélilfll-;nmwm i - 2 |
AJLHOH NOMBEHHON Cpele MOrVT BHILBATH CYULCCTHEHHEIC pag B eg- Smith, 19 . nas{ Tl A1 R T OBRD R |
MERLLY sTuMu cuctemaumn, HsewTen 8 suay pacxosilenus g P 19‘7%;]_1.,,,.,.;, wee passuTHe :u.m.:l.-_:neul Jr:. Hllti'TE‘I::illll-lTrL:!Tl-m cvltmcrﬁﬁ;mm:!x
CROPOCTH Auxalits noggepxanus MukpodIopsl B noupe g - .-,.;_1:-::-j-|-;HFrE'TEE[qﬁfthtl;il::r':'ll;.;g_l;:lﬁ" F;numm‘: e
BHAX HMHAKDH NHTATEALHON Cpean. pl08 13MCPEINA O : i : O o
ALIA Moxeaed Kpyrosopota asora Pelldiolice 3IHAYCHHE  Hig :EE;:I-T!H'-I P”-5'|-"”'r"::ﬂ[_mmm?—r M‘['-'.Iuigﬂli-[p:;?::ﬂJII:IJ.L'IEIIHH [r""l-.zﬂ. HF'IUHH.-'IH(:-
HMHTAWIA  MUKPODHOAOTIYECKOTD  pasaoMmenis OPraHiYecKoro peg e ayerca aueTHACHOBaA 60Ka

eI

1 M) — B BLITC-
184, HOTOPOC (QAKTHUECKN PaBHOINAMHO KPYrosopoTy  Gloss i':ar: B ARETORIISE - BEEME “I[E“fpm “éﬁﬁi’é‘.’.ﬁfﬁ ”:::} :?Lﬁmpﬁfv dynaa-
Heobxonums nocrosepusie nanisie o ckopoerst moriomemnus o gReMuY [a3ax 3acTaBHA ':”pf”"“": . STHM NPOUECCOM B MOUBE.
TEABHEX Belleets, sQOeKTHBHOCTH  HCNOAL3IOBA HITA Oprainyeck MERTAILHHC npoGaeMsl, "-'“HS"H:'“':”J:;‘H oBecnenaiiarea KHCADPOAOM,
COCLHNHCHREA And GHOCHHTEe3a WAR IHNCPreTiyeckoro olMeHa, o og Kpome BONpOCa of n}lr‘pallll e T&EEs GONDECH, I SReTTGIBAE
POCTH BEACIEHHA 13 OGHOMECCH I KAUeCTBEHHOM COCTABE T4 girepec NPoLOAKANT BH3HBATL H . I*um{ NO= & o
mwecrs. B aureparype xopowo onmcans MEPBEIC ABA ROUPOCA, OTH pedcHHOCTL AeHNTPHQNKATOPOR B NOYBE, KOHUCHTPA NOJ;

. e I r 3TOTQ  3a-
CRULHECA K NOrAOWESHHID NHTATCILHALX BEUlECTB W3  pacTs cTosHHe TONYARLIH AeHnTPpH(PHKATOPOB, l1_+:|:::»';t::::l|;.lzlr;:r nug;rmfﬂ‘cﬂ Ha.
ONHAKO A0 cHX MOP HET MOJHON fcHoCTH 0 NoHHMANHH  npon BHCAT NApaMeTpH, VNpaslsoulHe obmelt cHOpOCT

oOecneycHus cyGeTpaTaMil MOYBelHOro pactBopa. UYro me xacaees qpEscp, NPH MOACAHPOBANNA BAHAHNUA mr|ufn*rpaum!_ND:1 Ha Efflﬁ;"
HAYECTBEHHOrG M KOJHYECTHCHHOINO COCTAROR coeauHennst asor Eﬁh TeHHTPHpHKAUHE (C NOMOULbIO runepboansecKo 13.:4:;.':.1 LE
YIACPOLd, BRACARCMUWX NPH PAIACKCHHI GHOMACCH B nC4BY, TO Aal EHJH _].-=¢up;=:-1|]'mﬂ:mu S00-kpaTHHE PAINHUHA MEHKAY T:?—;!r‘_:;*ﬁh:&;_
SMe R TOT CeT UTCYTCTBYIOT. £ I BCTpCHAOWIAMACA B JHTepaType EHH'-H.’IHHHMII H_rmln:Tﬂ}

Konuenuus OAHOBPEMCHHONO POCTA, NOAAEPHAHUA W FUGCAN HHA B BOANMX cucTemMax w noysax (van Veen, 1977),
POOPratH3MOB If HAKONJAEHHA NPOAVKTOB nX AHIHEACATENLHOCTH

MOAKPENIACTCA aACKBATHLIM KOMOASKCOM HIMepeunil, a GOMNLIE

Yaeryuuaanue NHs
CTEO QAHHEX OTHOCHTCH TONLKO K HCTHHHOR CKOPOCTH poCTa.

STOT NPOIECC MOMET OPHBECTH K 3HAYNTCABHBIM NOTepAM -'-13‘3"'"'?
NYCTHMO H gaJgee MO TPAAMUHH dccouMHpoBath rubeds MHKPOQ H3 NOURE, YTO YacTO HafmoAaeTca NpH NOBEPXHOCTHOM BHECEHHH KOH
e SHIOTEHHEI MeTaloaiisM 1 Wakonjenie oYL 3 UBHTPHPOBANNON MOYEBHHBE. AMMHAK VACTYYHBAETCA M3 CaMOro Bepx-
HEACHTEILHOCTH € BHCOKHMH CKOpPOCTSMII nofjiep#anns (van Vel Hero cnost nousw (0—5 cM) M JAMIIL B oueHs Majof cTemens H3 6o-
1977). . - nee rk'l.l'l’nJHiI": caoes. C nowoutsio ypasienns @uka MOXHO nOCTpO-
Cor.tacho assTepHaTusHOMY noaxoay, oana HACTh  MOMYAsE fitt Moaes andyann NHs ns nouss. Pemas sty aanauy, suauane
MDSHEHHWX MHKPOOPTaHHIMOB CHMHTAETCA AKTHBHOMN (¢ BRICOKOf CKE 'mh.;.:jm;l”m. onpeaeants wodduunent anddysun  Kak  dynkuMo
POCTLIO NOoMAEpHanna), a ApYras naccuswolt (¢ wmakofl cKope | BAAMHOCTH 1t THNZ MOYBM, @ 3&TeM, HCMoAb3ys ypasHenwe audipy-
podicpakanus) (Hunt, 1977; Frissel, van Veen, 1978). O6uuno)coiglilh 3HH, NOCTPONTL MOAGAL yAeTyunpanna NHi #3 pepXuux cnoes nowsm
TACTCA, 9TO HalOonee peanHeTHYeCKHe PeIyALTaTH  Jaior pacierh B atuvocdiepy. 3ToT NOTOK coTh (DVHKLNA CONPOTHAJEHHA NOrpanig-
no Mo1end. B KDTUi}IDI‘-I. ABHO VHHTHBACTCH rlfﬁi‘.']h HIH pﬂﬂ.ﬂﬂ-}]{- ] HOPO clod. -HU'IEI'FIU-E" !.'IE'['}';']"P}'L’TL‘H CKOPOCTHIO BeTpa W ﬂ'TpﬂT“l:bi!Hﬂ‘
MHKPOOPraHuaMoB NIoc HaKomAeHHe NPOAYKTOR HX ANIHCICATERE

. = el npusemngro caoa atmocdeps (Freney et al., 1981). L
HocTi, Jan aaasneiimero PA3BHTIA KaK MepBoro, Tak i BTOPOTO oI Brnpowes, vaervaueanne NHi us nowsm we obssaTennHO NPHBO
X040 Tpedyerca Goawwinii  ofbem SKCMEPUMENTAARHLX  AaiHER AUT K notepe aioTa M3 CHCTEMBb, TAK KAK NOCCB MOMET NOCAOLIATH
0 MexXaHnamax, '_l.'[[l}ﬂﬂ.’lﬂ[ﬂl[[lr?i BRI ZeNcHHEeM 1 Hq_:nm:,' }T"H.'pﬂ'.ﬂ.ﬂ ~ H_‘. H3 BO3nVXA [lf:'ﬂ- 5{4-' PH.’.‘.‘]JH!TJCIT:'IHH np[.ﬂﬂﬂ!}”-rfﬂf_:“ue }.-I-DT
430Ta n3 MEKpobOHOl OHoMaccH B pesyabTate ruGenn MiKpoGos Ie, onncHaapoume vaeTyunsanne NHy ns nouwps (van Veen, 1977:
O0PA3OBAHUA NPOIYKTOD HX HKHINEILATEABHOCTH arton et al,, 1981), Ho 3TH MOAEAN NOKa He NPHMEHHME B NOJEBHIX
Yeaosinx.

Henurpuduratus

, ¢'"-‘il':n'-:mr aMMOKNS
Hawy cyGmozean ACHUTPHNKALUN CABAYET CHNTATEL nepeoi N0S NHS .
crionel M- A - Tl TRk .  hukcHpoBaTh INFly, 04
MTKOR MOJCAUPOBAHNS CAOHIOTO npoueced olpasopanid aHasPpons Peako scrpevaores mousw, cnocoGube o ]:{ i NHF 7
HLX 30H B nouse W Nocaeaywilefl AeHATPHOUKALNH B 3THX J0HAX. H3KO, ecam npucyTeTBYIOT He HACHUICHHHE HOHH 1-‘}]“; m]”m'w
Moxno ncnoabsosats BRINEONHCAHHY IO KOHLUEnLHio HHJIHHIPHYECKHER HHCThe MHHEDAOW, TaKHe Kak BepMHKYANT | “""i-]}'”‘ X I:“I:'."t'iﬂx
Op, 3anoJHeHHLIX BOAOH WAN BO3AVXOM (4TO 3ABMCHT OT haKTHRES bty mxmonens s HCCAe10BATEALCKYI0 MOAC b, ap} e
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-

AOMKEH OBITL NOAXOAFULHI napamerp B8 npoHooSMeHHOM ;.;:-:_
ABAN QAR yHeTa BpeMennofl, HO JOCTATOMHO CHALHOR dukcammy 3

el

[ B
. (b M STOM MPHXOANTCH PACIIHPATL M
qouwix  akTopos. Tlp

- .]}Il::m.ﬂ B t;m::: pacuer pesnma (akrTopos, EHPEEE-““““”:;““ ’;‘:5“_:
qealls BHA gipit, TAK 1 fOYBCHHBIE YCJAOBHA Noa nocesaMi, T'.J
Bhgcr pacTe NPUBOART K NOABACHHIO AOCTATOMHO TPOMOIIKHN MO-

uTij

4,
e

A ALCTBO : ot - OaHOBpE-
D iR _m'nﬂ'1[1'3 [losToMY CTaBHTCR NOYTH uﬁnam‘mmrm:[-ue::. ;’ 1;9;:»:; npun wgﬂ_
i ; 1_ED- ¢ BHEJEHHEM CUIE OLHOrO JNHMHTHPYHO o [0 cofie: He
Brutenaunsane NOJ neankom onpeieasercs noroxos Wat ocranuylo uacty Mozean (cM. 1.23), uro ca
3 . fiath OCTEALH] HepoctatkoM. [lOHATHO, uTO BAE-
pea cuctemy. Eanncrsennas HEONPeaeJeHHOCTL COCTONT B ToM fﬁﬂgam‘uﬂ“ﬂ e e ey

KovlenTpauun NOF B HanpasienHoM BHHZ BOlHOM NoToOKe

OTMMATLCA OT KoHueHTPaumun NOI B apyrux  cMemunx  obeh
MUAKOH BOAW. XOTH 3Ta Heonperesennocts BO3pacTacT n3-3a

sosaiin NOj s npouecce untpnurawmm, takoe HEPABHOBECHOE '
CTORHME OYAST OJHHAKOBMM AAH BCEX AHHOHOB. Mostomy Gaok 8
IWedaunBa g HD_;’ — 3TO eAHHCTBEHHEI OJ0K B MOogenmn

1onoaniTeAsHoro GrakTopa neaecoobpasHo AHIUL 11::!‘.1&. xur?;
jpese Af IaTh OWYTHMOrO BJAHAHNA Ha KOHeuHbll pesyawLTar, 4TO,
MORHO mj”]m NPUBEACT K YMEHLIUIEHNI0 OTHOCHTCALHON BaXHOCTH
_:-'leﬂ‘:'“"jf{";;,aﬁmpna.- [peacTapaenHan 3aech MoOAelb MOAOWIAA, KAk
'D‘:Ta‘]_!,’“_'.l',.l.m K TOMY MOpOrY, 33 KOTOPHM TEPAETCA BOIMOKHOCTL ee
paM Ko -éHTpDﬂH- Mo '-':'TP\'“T!FPE T4 MOOCAs B OCHOBHOM AHA-
33}'.\!r1”71-"r{,2{'m[ }"IHTHEET'DI.LI.{"H eANHCTBEHHEN AUMUTHPYIOWIHA daK-

AorHHa : 4.1 u 4.2). Jdobasicun nepeMcHHHE CO-
43074, KOTOPHHl CTPONTCH NO AaHHHM H3aMepeHnii apyrux gop — poay (CM. pa;ﬂeql:]uen-]tf K :pgpm:pnnalmm asoTHoro GanaMca
HANpHMED, coGCTBENHO BOAW M HOHOB XJaopiaa. Mmeetes  Gopas grosns, WMEOEe OTEG

T ANAC 306CH VABARETCA ITHM ne-
TOp pe Mo THAPOAOTHI: eCTh TpeXepHue woleaw; womesil s nousc i pactennsx. TaaBHOe BHUMaHie

| C HHMH NpoUecCaM.
3 # R b IR 2 = sHHLIAM COCTORHHA W CEA3AHHLIM - Lt
e bl LSl LT i Fwn'.“:mu.;a:u-m solenn cogepmures B 5.3.2, nanee (5.3.3) npusoanTCH

e o STHMI COCTOAMMAME; u Mojedn, R opoe CIIRIU AL ofCHAIOWAR npuEuun padorst smonean. JdeKTHBHOCTS
BAIOT pacnpelenenie BONOrO NOTOKE B NPOCTDAHCTE CM., Hal npuMep, n -
i Do Foe e J(cha il ".%;w,ﬂr paccmatpueaeres 8 5.3.4 u 5.3.5.

mep, Burns, 1974: Rowse, Stone, 1978; Addiscott, 1981). Ex
BEHHOE 3aTpyAHenne, NO-BHAHMOMY, BHIWBACT 30eCh  JIHIIEL (]
MoAxonAimed womedn u3 Goipworo wilcaa uMmewutixcs. Boges
POOHD BONPOCH MOACIHPOBAHHA MEPEHOCE BOAM B NOYEES i Ipo
EHHE%HHHQ C 3THM npolJcMbl  paccMaTpHBaloTes & pasaetax
n 4.3 1

lpu cpasiennn pacietos no mawei womean o pesyaLTaTal
QNETH, NOCTABASHHOINO Ha HCOZABHO MCAHODHPORAHHWYX  noJbLIen
(03epo Hitccean), ormeuen HuTepecHulll dakT: aHaunTeALHAR
MOMBEHHON BOAMW, ABHMYWelicAd BHHI mO IHPOKHM nopam H TP

Ham He Yuacteyer (Ham caalo YYacTBYeT) B BHHDCE NOj. 310
HHE YUHTHIBAETCH C MOMOULIO KosdduiunenTa sperTHBIOCTH
Aaunsanua LE s ypasHennn (98).

5.3.2. Huurayuonnaz modeas PAPRAN

T

Metadauiioe ONHCAHHE HMHTALHOHHON Hnrw.rlu“PAIf"RAhéH::;c:z
fikle Ga0KH KOTOPOH NoKa3alk B BHAE YNpOIeHHON EME:':J?I' ;:H_L . o
we. 71, onyOankosano 8 pabore Ceanurmana M Eﬂ'“. e '::;u* 5:11.- >
igman, van Keulen, 1981). Konuentvaasno n nD‘ cyuec Y E!IHH*
Aear BoAHOrO OanaMca NoYBEl, B KOTOPOR POCT pacTeHii Te i
331 ¢ KOAHYeCTBOM TPAHCNHPHPOBAHHON MOCEROM nnﬂu. 1:. E'r]'ﬁl’ﬂ 2
HuM peswusmos. [loraouwenne asota # ero ||cpfpm:ripL,rl.L..1Ll|] oS
TRAHAM PacTeHiA HMUTHPYCTCA ¢ NOMOILLID D‘I'Hﬂf.‘llTE'.'II!L!:I!DH :!JSHTE .
Hadopa dyakuni, oncuBamwnx notpebnocty pa:reil £|I1_|_ ERr T
obecneaenHocTh 3THM saementoMm (Seligman ef, al., 1973). [Ipenp :
ILEeHNA a30Ta B NOYBE NpelcTaRJIeHH npoleccaMi III..‘-'I:.‘-‘lDﬁfII-‘II:;d;.L_l:;L »
MitHepaanaaili, CKOPOCTH KOTOPLIX 33aBHCHT OT YCAOBHH pe;
OTHOWCHIE YrAepod/asoT B OpranivecKoM BelllecTae.

Asor & noyae

Ubulenpuanana BamuocTh NPOLECCOs NPeBpalliedus a30Ta B nr:mt:ﬁ:
TaK Kak oun cenzanud ¢ ofecneycHHEs PacTeHHil STHM 3JEMEHTOM I :
TaHlA, CAOMHOCTL 3TOr0 BOMPOCA XOPOILO OTPaXeHa B ':t",f'm_“ﬂ][{s;
ANTepatype wa paumywo Temy. Cosnanie noapobuo pasps ":‘E_:_Ibmd
MOdeaeii cucremu noysa—asor (Beek, Frissel, 1973; Hagin,

Ber, 1974; van Veen, 1977) — He uTo HMHOP, K&K KOCBEHHOE NPH3Ha-
Hite 310l caomuoern. Ban Been ocofo moascpkuys, 4To A4s HEE:};-
A0BaNHA 5Tofl caomHON CHCTEME MOAEbL NOJE3HO PA3HENNTH HA cyd-
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X. san Keiiaen

5.3.1. Baedenue

Monean pocra W npoaYKTHBHOCTH ceabcKOXO3HACTBEHEEX Ky
TYP paccMaTpuBalTed 3dech B TaKoll NOCACIOBATEILHOCTH, UTO K
N38 CACAYHOILAR MOZEAh VURTHBAET OOJbIIee: 4YHEA0 noTeHuHadsHD
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MOLEAN, OTICALHO PacCMaTPHBAIOWLNE OCHORHHE NPONCCCH, HO e
ME OKa3niBaloUlle BANAHHE APYr Ha OpYra uepes COOTBETCTBYIO NG
nepemennbie coctoannsd. Mogens pan Beena (pazaea 5.2) umutipyer

MHKPOGHOJOMMUECKIE NPOUCCCH, NpHYeM MUKpoGHAaS OuoMacea 1

COACPMANKC A30Ta B Hell PACCMATPHBAIOTCH KAK OTICABILC nepeMmen

Hble cocTOdHuA. OAHAKO B CBASH ¢ OTCYTCTBHEM  TOMHHX MeTO108

fozoda: poduguun
meMnepamype Soadyxi
Sraxcwocme Boadyxa
ceppocis Sempa

I e W TPl o

F=—— el RS —— |

i
|
|
| i

[Aevdennas Broen |
e B
D Moodyyinyense AT
i ettt == =~|-== ==~~~ (roerapeiy
|
— I ! HErEenas,
Hucrmen : Temes V[ Tymye IF D deema e
Cmafmy Lmedmy I Hg”&ﬂf I .
cewens | || [Cemens | | apeamyeec- nimesit Sodk
| ] by ! momene Sofe
Kopeu Kooy ;E'F_, |
Gmepuwos| ||| |omuepwns 8 Sl
madsessan b | | | nadissenge | i
Suomacce I [Eumam I |
, | i
| 3 |
? 3 LT e g Oapymconusan
Cynae .Emem-!'n! Azom Azsm IF Fewgremie 1' Soda ngpeﬂa o
Pocrmumenusacnms 3 Coou nowser iz

Puc. 71, Cxexa cpaszedt RurTaunoadoll mogean PAPRAN.

MOYTH HEBOSMOMHO ONPeAejHTL 3HAYCHHSR CODTBETCTBYIOLINX MHKpO-
GHONOrHYECKHX BeAHYHH, 4 Takxe OUEHb TPYAHO ONpeneNHTh BHge-
AEHHEIC. KOMTIOHCHTH OPraHHYecKOro BellecTsa NOYBL B NOJAEALIX yo-
A0BHAX. ITH OOCTOATEALCTEA CEPLESHO OrPaHHYHBAT NPHMEHHMOCTD
VOOMAHYTHX nolxol0s, MOCKOJIBKY Hak 3afaiie HayaJbHHX 3Haye-
WM, TaK o HASHTHHHKAUNS A0JMHW @ ITOM cayuae GaswposaTbes
Hid KOCBEHHEX H3MCPEHHAX, 4 970, B cBOK O4EPCAL, BBOANT B MOXCb
HAGOpMaLIo, gocToBEpHOCTE KOTOPOfi  NPOBEPHTE  HeBOSMOMHO,
TEM HE MCHEE B TEOPETHWECKOM NAaHe 3T0 BHOJHE oGOCHOBaHHME
KOHUENUHH, TAK Kak NMCHHO ACATEALHOCTE MHKPOOPTaHHAMOE KOH-
TPOARPYeT GOALUWHHCTRO npeBpaniennii asota B noyse: MOSTOMY npH-
MCHCHHE 3THX MOAXONOD CTAHET BOSMOMHMM. KAk TOALKO NOABATCA
fojee ToOYHKEE IRCMEPHMEHTANBHEE METOLHKH (CM. 3.2.3).
Braouennuii p HACTOAULYI0 Moaean 670K asoTa B noupe COB-
MECTHM 1O CTeNenn AeTaiHsalHy | BPEMCHHOMY paspellenyio ¢ oc-
TaAbHLIMH Onokamu momean. B wawefi momenn ofmnil 3anac asora
B MOYBE PA3NCAeH HA TPH KOMMOHEHTa: HEOPraHuucckui azor (priIM0-

25

qos NHi', NO7 # NOT); asor B mOBOOGPAsOBAHHOM €MOAOAOM> op-
polHICCKOM BeILeCTBe (BEAWYAaA a30T PACTHTEALHBIX OCTATKOB, Kop-
poil NPOULTOTOANErD NOCeBa H MHKpPoOHofi OmoMaccH): M, HAKOHEl,
4307 B €CTa0HALHOM® OPraHi4ecKoM BCOICCTHE, KOTOPHA y#&e no
gpafiiell MEpe OAHAKAW nNpoliea yepes MHKPODHOIOrHYCCKY D TpaHe-
gopmaumo. Takoit noaxon TpeGyer PaccMOTPEHHN CAEAYHOLLIY npo-
poeccoB i CABR3AHHBIX ¢ HHMH IlﬂﬂﬂhlETpDE:

|. MMmoGuan3alns, T.e. npespaiienne, noi aeficTBHEM MHKpo-
OpraiH3IMoB, HCOPraHHuECKOro #30Ta B OPraHHYecKne CcocIHHeHHs,
qro OIHAYACT NOAHYID HMMOOHAHIawmw molofl dopmu Heopranuye-
CHOFO a30Ta NpH pocte MHUKpooprannsmos. Taxkoe obofulcHHe, BH-
AHMO, BNOJHE AONYCTHMO, NOCKOJALKY MONYASLHH MOYBCHHHX MHKDPO-
OpPranniMoB, VHACTEYIOWHE B pasfoMeHlll OPraHydcCcKoro BellecTsa,
HPe3BEIYANHO PasHooGPasel # B COCTONHME ¢ JErKOCTbI NPHCAOCO-
OHTBLCR K JI000MY HATHNYHOMY HCTOMHHKY HEOPraHHMeCKOro asord.

2. MuHepaansauns a3oTa, cBAIANNAA ¢ OpeBpalleHHeM ero opra-

Hideckoll gopmu 8 NHi r (Bosmomnmm) npespawennes s NO3,
KOTOPAA. B NaHHON MOACAH OTAEALHO He VuHTHBaeTcA. Onpasgakuem
TAKOMY YIPOWEHNOMY MPEACTABACHHK) CAYAUT TO, 4TO B XOPOWD
ASPHPOBAHAEX MOYBAX B MOJY3ACYWIHBHYX VCIOBHAX CKOPOCTH Hil-
rprhHKANNE O6KYHO He ANMHTHPYIOTCA HH OTCYTCTBHEM  NOAXOL4-
LY OKHCAAIOWNX MHKPOOPraHH3IMOB, HH TPHPOAHLIMH  YCJAOBHAMIL,
BANAIDWHME Ha 3T0T npouecc. Kak npasnao, npoiece, JAuMuTHpYIO-
Ll CKOPOCTH, — 3TO PAIOMEHHE OPraHndecKoro . BellecTBa, No-
stomy obwuno un NHY, ue NOI e wakanaupawres s nouse. Boa-
MOAAE, BOPOYEM, H HCKAKYEHHA HI 3TOCO NPABHAA, Ha 4TO VKa3u-
BAKT SKCNCPHMEHNTAILNEE STaHHLIE, NoAyHCcHHEE $OH ':-EII-E'..".IH, rae

oTmeyagock Hakonaenuwe NHY, ocofenno nocae MAPKUX H 3acyula-
HEX MEPHOLOB. 370 ABJCHHE MOMCT ObTL OOVCAOBJACHO YACTHYHOMN
CTCPHAH3AUNER  MOYBH — MOBHILICHHE  TEMNCPATYPH  NOBEPXHOCTH
noysd A0 H0°C u BHIIE BH3LIBAET COKPAUIENHE 9HCAEHHOCTI nomny-
TALMA MHKpOOpranHaMos-uutpudukatopon. Hacrosummit  sapmast
MOLGAH He paccynTan Ha MOAeNHPoBaHHe MOAOOHWX CcHTYaLui.

3. Bruwowenne mukpoGuofi GHoMacck 8 MOJADAOC OPraHMuecKoe
BCLICCTBO CTABMT AB2 BONPOCA: KaK YYCCTh 3alePHKY, CBHIAHHYIO
¢ HayaabHHM pocToOM MHEPOOHOR MONYASUHH N ee nocaeaywuled
40ANTAUHeH K pPasaHYHBM CYOCTPATAM; N KK OUCHHTL BANAHHE No-
rifmrei MukpoGroll GHOMACCH Ha COCTaB MOJOMOFO OpPrainHyYccKoOro
BellecTsar

Mepenii Bonpoe B uenOM He npeacTapaser cobGoit TPYAHOCTH, ecaH
PEWEATE ETO B MOACAAX COBPEMOHHOND THOA, KOTOP LG II."rI!I:TH]J}'l[:IT
POCT CCALCKOXO3ANCTREHHLIX KYALTYP B TENeHHC BCero nepHoaa Be-
revanun, Bpesenitoft kosppnunest A48 ajantaumy MHEPOGHHX n0-
NYARUHA HMEeT 3HavenHe NOPAJAKA HECKOALKHX CYTOK, MO3TOMY Ha-
98ALHAR YHCAEHHOCTL MONMYAAUHN He MoXer Outh dakTOpOM, ANMI-
THPYIOIUIHM  pasiomenie OPrafnvKEl, ecaf PACCMETPHBAETCH BECh
sereratHonHuil nepron. B Takowm cayuae raasume ynpaBAsiollHe me-
PEMEHHEE — 3TO TEKYIUIHE KOHUSHTPALNN VrAepoaa W a3oTa, paccmar-
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PHBASMMWE B KadecTie cyOCTPATOB, M VCAOBNS BHewHeR cpeis, B Wy
CTHOCTH, TEMNCPaTypa N BAaXHOCTL. B siacrommedi mogenn CROPOCTE
PA3N0MEHHA MONOAOIO OPraHHYECKOrD BENIECTBA CHHMACTCH, KOPAS
OTHOWIECHHE Yraepoa/asor aam Hero npessuaer 25. Haauwunmi HEOR:
FaHHUeCKUHl 30T BKAIOWEH B Pacyer TeKYIero OTHOLIEHHA YIIepoy
a30T. i

Bropoii Bonpoc— 370 wacts Godee WHPOKOH npoGaeMmsl, TAK Kik
00Iad CKOPOCTh PAIOMKEHHH 3aBHCHT OT COCTABA MOJOIOrO Opras
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Pue. 72. Cxema conzeft cyfuoaean PAPRAN, onucupanomed PATNOHEHHE £MOR0IOTO>
ORFaifHiecEanD pelecTpa B NOVEE,

HHYCCKOTO BellecTsa, ITOT MOMEHT YYHTHBAETCH B MOZENH cAelyio-
uiis 006pasoM: NOCACIOBATEALHO HIMEHAOTCH KOHCTAHTH CROpOCTH
PAITOMEHNA N0 Mepe TOro, Kak nce Goaslie pasjaraercs safanfoe
NEPBOHAMAALHO OpraHHyeckoe Bellectno. Peryanpya nepexmiouense
HA PA3THYHLIE KOMCTAHTL CHOPOCTH, MOMHO YUNTHBATL PASHHE CO-
CTapw pofasdreMoro pemecrsa. B obGmefi CTPYETYPE MOACAH MOMHO
G0 (B HMHTHPOBATH HENpPEPHIBHBE HAH ANCKPeTHHe npHpaltenss
MepTBOoll MHKpoOHON OHOMacCcH K MOJOQOMY OPraHHYecKOMY Belle-
CTBY, OQHAZKO 370 e OHJ0 BEMwUeHO B Mojeas. Ha-3a storo ynpo-
WEHHA B HACTORIEM BApHAHTC MOAENH He BOCTIPOUSBOANTCH, NO-Bil-
AHMOMY, TAK HA3LBACMBI «IPHAHB®» MHHEPAJH3aLHY, HOTOpPHHA bwacTo
OTMEYACTCH MOCAE KAPKHX N 3aCYWMBEIX NepHOJOB  (BeposTHO,
B pesyapTare OHCTPOro pasdoeHns oTMepiieli muxpofSuofi  Hiuo-
Maccht ).

Anropurm mogean PAPRAN yno6iee Beero oGbAcHuTS, HCNOAb-
3y A7 HArASAHOCTH AmarpaMmy cBasefl wa puc. 72. Cropocts pas-

206

(o CHHA MOJOZOr0 OProHMY4ecKoro BCeUlecTBa PacCHHTHBACTCA ¢ No-
L ollbI0 KHHETHKH nepporo mopsaka (cu. 5.2.2), npuyeMm oTHOCHTEb-
;,'_ a ckopocts RDX onpeaensierca TeM KOMIOHEHTOM, KOTOpWi B gan-
qoc BpeMs pasaaraercd. [lockoasky RDX npeactasaser yaelbHYID
CHOPOCTL PASJOMEHHE H ONTHMANLHEX QA% POCTa MHKPOOPrani3MoB
Ve 0DHAX, Ha DAKTHYCCKYID CKOPOCTh PAiIOMEeHHA TAKKEe BJAHAKT
revnepatypa nouss TS, poauwil pexum WCON u obulee oTHOweHNe
y aAepodfasor CNR B nousennom npoduae. Asor, KoTopuil  coaep-
WHTCH B pasfarawplieMcH BeliecTee, MHUHEpanH3veTca H NolojdHAeT
(honl HEOPrasiyecKoro asoTa o nouse. [las oaHOBPEMEHND NPOTERAK-
uero npotlecca dopMUpoBaHHR TKaHell MuKpooprannssmos Tpelyercs
s307 (NREQ), xotopuit nmmodnansyercd. CropocTs HMMOGHANIELHNA
IpAMO TPONOPUHOHAALHA CKOPOCTH pasfoMeHHd OpPraHHYecKoro Be-
QLCCTBa; NPH 3TOM ZONyCKaeTcsd, 4TO NOCTOAHHAA [A0Ad  yrjaepoaa
(EFFBS — sddexrupuocty OHOCHHTE3a) HCOOALIYETCA ANA GopMmu-
poB3HHA .\lIIHPnﬁIEIﬂI-! THaHW, 4 OCTATOK TEPACTCA MPH ABIXEHEH, ]{FDME'
roro, CKOPOCTE NpHpalienHs KOAHMECTBA a30Ta 3aBHCHT OT OTHOLUE-
iR yraepon/azor mukpodHoi Guomaccwt CNRB.  Hurencnpnocts
of0HX MPOLECCOB H ONpeleaser HX KOHeYHHN pe3yastar: Oyaer JH
O B HTOTE MHHEPAAN3AWHA HAH HMMOOHAH3ALHA.

AMMHEK YACTYYHBAETCH TOALKO H3 BepXHero CA0R NOYBH, HTO
UMITHPYETCH [OBOJLHO 3JeMeHTapHuiM obpasom. B peaabHoii  cu-
cTeMe CKOpoCTL MOTEPH #30TA 33 CYET VAeTYYHBAHHA 3aBHCHT OT

konuentpaunn NHY, or pH #  TempoepaTyps NoMBLH B OT BHEMINHX
VCJAOBHNA, PEryAHpyooux ckopocth oOmena ¢ armocdepoii.  Ha-3a
Toro, 4To BpeMeiibie KO3QOHUNCHTH COOTBETCTBYIOULHX XHMHUYECKHX
I (PHANYECKHX NPOUeCcCOB YACTO MEeHbIIE [uara Mo BpeMeHH pacueTHOH
CXCMBI, MOICTL I'JpFIﬁ.ﬂIIJ-HIL"Hi-IEI- HMHTHPYET YACTYHHEIHHE, .EI.I.'.I[I}'EHEI'FL

MOCTORHHY K0 OTHOCHTEALHY I CROPOCTH BRIHOCA NH; na BEPEHCTO CADH
[OMBL.

B smogcan we yuntmpaercs agcopGuma NHi ua ofMcHHOM KOM-

LleKee NOoYBH, TAK Kak yuactsyiomnd B stom npouecce NHP ofmuno
COCTABARET HeDOALIYIO I AOCTATOYHO NOCTOAMHYIO 10410 06LIEero Ko-
AHYecTRa HeopranHuyeckoro a30Ta B OTMEHEHHBIe H3IMEHeHHS He OHa-
FHIBAIOT CYURCTBEHHOID BAHAHHA HAa CEI0OHHYHEY JHHaMHEY A30Ta.
Takmxe npedebperaor n durcaunei NHY Ha pellerke rAHHHCTHX MH-
HEPAJOoB, TAaK Kak OHa He HrpaceT 3uaynTeaLHoil poan B GoabwinHcTae
HHTEpeCYIDUWINX HAc NOME APHAHKY PErHOHOB Jeman.

B nactrosmefi moaean He YYHTHBAeTCH JACHHTPHQNKAaNHA, M0O-
CEOABKY MaJoBepodaTHO, 49TO B ApHOHON 301e MOTYVT CJAQMHTBCA aHa-
-.I[.JLIﬁJ[h.ll:' YCJAOBHH. Hﬂpﬂ'—[l’.‘"-l. AONYCKAETCH BOIMOMHOCTL l}ﬂpﬂlﬂﬂﬂlfﬁﬂ
JOK3TRHR X ﬂliﬂipnﬁilux KdpMaHOoB H3-3d HHTEHCHBRON AEATEALHOCTH
ffakTepiil, KoTOpas NpPHBOAHT K HexpaTke KHcaopoda, HAH N3-3a oOr-
panutednoro sabonaunsapns. OgHako, NOCKOABKY Macwrtall  3THX
ABJAEHHA HC HCHE, H YYHTHBAA HX 4Ype3pwvailliyio CAOKHOCTh IR
MOJETHPORAHHA, OHH eUle HAMH Heé HCCIeaoBaNCh.

[Mepenoc HeopralH4YeCcKOro a30Ta vepe3 rPaHdlbl CA0CB NOYBH
NPONCXOANT NPpH nNepeMellenHy nousenHofl saarm (e, 5.2.2), T.e
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TOABKO NpH HHPHABTPaWNN (cM. 4.23). laa toro urolu VUECTh O
MECTHBIC S(CKTH MaccoBOrC noroka m AnGpdy3nm, KoHUenTpaum,
43074 B NOTOKE BOAW PacCYHTHBACTCH NYTEM CMEMIeHHE A30Ta, Ha
XOAALIETOCH B AAHHOM CJ0OE NOYBH, C 430TOM, NOCTYNAOMWHM Yeps
Cro BEpXHIOW rpanuly ¢ sogofi, # Tem ee KOTHYECTBOM,  KOTODOH
TPRHCIOPTHPYETCA qepea PaccMaTpHBaeMulil caoi,

Opzanuveckoe semjecrao novas

B Kamaom caoce nousw Momuo PA3HYHTL QB3 KOMMOOHEHTa Opra-
HHEH: €MOa0a0e» HoBoOOpasosaHHOe BEILECTBO, KOTOPOE COCTOHT M3
KOPHEll H npouHx npowJorognux PACTHTEALHLIX OCTATKOB, H €CTa-
GHABHOE® OPraHHYECKOe BEmIeCTRO HAH rymyc. |

Cropocts pasgomenns HOBOOOPA30BAHHOrO OPraHHYecKoro pe
CTEA OCHOBAHA Ha KHHETHKE nepporg OPAAKE, KOTOPAH HIMeHHETCR
N4 BAHAHHEM BJIaMKHOCTH, TEMNEPATYPH H OTHOWICHHA Yriaepoa/asor
B cyGerpate. B mogean HCNOAL3YIOTCH CcACAYVIOUIHE KOHCTAHTM 118
ckopocredi: 0.8 cy1! gaa Geakos u caxapos, 0,06 ¢yt aan weagio-
J03L H reMunesnonosst u 0,095 cyt! aas anrunmg. ITH KOHCTAHTH
HIMeHAOTCH [MOFTAMHO, npHuyem MOMEHTH, Koraa NMPOHCXOOAT HX W3-
MEHEHHS, ONPENeNANTCH COCTABOM A0GABANEMOrg Beitectea. Cra-
OHJLHOE OPraHHYecKoe BCHICCTEO, A48 KOTOPOro OTHOWCHHE yrie-
Poa/azor nocrofAnno pasmo 10, Pasfaraercs ¢ ropasiio GoJaee HH3KOR.
CROPOCTLIO; ANA HEro NPHHATA KOHCTanTa, pasHas 8-10-% cyr-!, Ho
Il 3Ta CKOPOCTh, KaK H CKOPOCTh PasnoMeHis MOJOAOr0 BellecTea,
TadRKHE MOHCT HIMCHATHCA MOJ BAnAaRHeM TEMHEDHT}’PH I BJak-
HOCTH,

Ipupoer crabmasioro oprammucckoro BeleCTBA TaKmKe MoMer
GBITL O6YCAOBAECH NpHCYTCTBHEM OCTATOYHHX YCTORYHBLIX coeanHennit
B MOJIOAOM OpraHHuecKoM Beulectse. B MOAEAN STOT MPHPOCT CBA-
all C OTHOLUEHHEM YriepOj/a30T B PasnaralieMcs BellecTse, Korna
ST0 OTHOWIEHHE HMEET 3HaYeHHe MeHbwe 25, OCBOOOMA3ETCH Heopra-
HAteckuh azor, 20 % Kotoporo skaouaeTes m CTAOHALHYID (BYHKLHIO
Opraniueckoro seiecrsa. Henoassosamue noctofnmorg OTHOLIEHHA

yraepon/asor, passoro 10, TarKe Beger K HaKONAEHHIO  yraepoga
B rymyce.

Asor 8 pacrenuax

Ynpomennas auarpamma ceasell sToro Gaoka MOAEAN npeacras-
A€Ha Ha puc. 73. Tlpeanosaraercs, wro pacrenus NOrJoWAanT aso0T

B BHAe HuTpata NOJ H uMenT AocraTouso MAOTHYH KOPHEBYIO CH-
CTEMY, AKTHBHO QYHKUHOHHPYIOIYE BO Beeil TOMULE KoHeoOHTaeMoft
sons. [Ipe stom a0 Tex fMOp, NOKa MOYBA OCTACTCA NOCTATOYHO RJIAM-
HOMl, pacTenns B AocTaThe oGecneqNBaOTeS 430TOM — AnG0 nocpeacr-
HUM Macconepenoca ¢ TpPaHCNHPalHOHHBM NOTOKOM, Jaub0 nyres
audyann anmoHos no FPAAHCHTY KOHWLEHTPAIHH, KOTOpPHI coana-

“TCH HH3KHMH KoHueHwTpaumamp NO5 BGanzu NOBEPXHOCTH KopHef
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efHocTh pacrennfi B adsore
~n Keulen et al., 1975). Tax xak notp
e he:ﬂl‘rll:l VA0BAETROPEHA 38 OTHOCHTEJLHO KOPOTKOC BPEMH, B MO-

R : TpelHOCTD
"m.flnL NPUHAT BREMEHHON KO3(puUHENT, FEBHHF s nla-laicflblﬂ ALHO
B 078 HOPMHPYCTCH PASHOCTHI0 MEKIY TEKYLLM N :
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MLk

1l

B
L !
Tl gl proew
I waom
I : ﬂm- 2ohF
i 'rgpuj =
I
[
[
I
- |
Pue, 73, Cxema casaelt cyfmonesn PAPRAN, omicupanomed asoruuil Gasanc ecre-

CTREHNGIE PACTHTEABHOCTA.

(PEHONOTHYECKOro pasBHTHA (puc. 74 a; Takke cMm. puc. 67, pa3s-
aejg 5.1). B uvacTosmem BapHaHTe MOAEAH NPHHHMAETCH, 4TO B ye-
A0BHAX MOJHOR ofccneveHHocTy a30ToM ero akTHYeCKH Noraoule-
HOE KOJAHYCCTBO PacnpefcndeTed MOKAY BETETATHBHHMH OpradaMmy
(kopun, cTeliH, AHCTHA) NPONOPUHOHAALHO WX OTHOCHTEAbHHM [0-
TpelHOCTAM (eMKOCTh aKUenTopa 3ajlaHa),

lNMorpefinocti cemas B azore YAOBJETROPAKTCA NYTeM ero nepe-
HOCA H3 BEreTaTHBHWX OPraHoB Hagszemuod wacTi, A3Z0T BHHOCHTCH
H3 JAHCTLEB M cTebaeil MPONOPUHONAALHO TOMY €ro KOANYECTBY, KO-
TOPOE COACPHNTCA B KamaoMm N3 3THX opravos. [lo mepe ofeanenns
rkanell (nmme MNN), nepenoc asora s passuBaloulHecs ceMmena 3a-
MELIACTCH, YTO MOXET B KOHIE KOHIOB NPHBECTH K TOMY, 4WTO no-
TPEeOHOCTL CeMAH B a30Te He GYJer yaonJersopeHa M copMHpYIOTCH
CCMEHA ¢ NOHIKeHHON KoHHeHTpaumed asota. [lepepacnpenescuue
JaKaHUHBAETCH, HOTJA COAEpPMEHHE a30Ta najaer HmKe abcoJoT-
HOrO MHHHMaJLHOTO YPOBHA HEJerpajgHpyioLiHx a30THCTHX COSaHHe-
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Hith (LNCL, cm. puc. 74 6). Onpencaenne A0COMTHOrG MHHHME

HOro ypoBHA asota B motens PAPRAN COOTBETCTBYCT €ro MHHIMA
HOII KOHUCHTPAauHn Wa puc. 67 (cMm. pasaen 5.1). B peanvumx
BHAX MOTPCOHOCTH CEMAH B @30Te MOPYT HACTHWHO :,'nna.rumﬂp::':
MPAMLIMH NOCTABKAMH MOMACILACMOTO KOPHSMH a3ora. Ofraxo '
CYTOUHOM Luare WHTErPHPOBAHHA 3Ta NOTPelHOCTH uepes  OTHOCH;
TCALIO KOPOTKOE BPEMs MepeldaeTca BEreTATHBHWAM TKauaM e
B HOPHEOGHTAEMOI 30HE HMEETCH AOCTATONHLIL 3anac as3oTa n;}r i
HOCTH G6YAYT yaosaeTeopens. Ecan e sapac HEOPFaHHYeCKOrD agu 5
B NOYBE YHE HCTOLICH, BEreTATHBHEE TKaHH GYAYT HCNBITHBATE A30Te
HOE TroNofaHHe, 4TO NpHBEART K HAPYWEHHAM B (PYHEUHONHPOBAH "
AHCTLCE W YCKOPEHHID NpOUEcca cTapeHHs (ecamoyumuToMmennes —
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Pre, 74, Maxcumann
At X ABHAR (@) H MHHEEMEALMAR (0) KowimeRt 5
! PRIHA 03070 B PAITAYIEY
OPraHax ecrecTacinof ayrosofl pacTHTe LHOCTH Kok G RETATITTY ﬂJEHI'.r,'IElI"II.IrEs;L‘;Um pOg-
PAcTa ((paza cHeTocTH CuHTACTCR panuof 1,00), '

LNCL — ocratounuft a30t ancries

em. 5.1.4; Takme oM. 3.4,

o 7. rae paccMatpHBaetcs MOACIAHPOBAHNE
BRHOCY a30TA H3 PACTEHHA TaKKe Beler OTMHpaHie Berera-

THBHOA TRaun, KoHuenTpauus sToro saeMenta g OTMEPIIHX TKAHN

SABHCHT OT NPHYHHB HX FHGEAHM: ecaW THaHL NOruGAa mHa-3a IIE.E.E::

CTaTKa BOAW HAH BCACNCTBHE CTapOCTH, KOHUEHTPALUHA a3oTa B Hejl

Gyaer pabHa ero KoHUeHTPaUMH B KuBOI TKaHH; ecan e rubeas

o0ycaoBaeHa AedHUHTOM A30Ta
» EM0 KOHUEHTPALUHA PaBHA MHHHMAbL-
HOIl OCTATOMHON KOHUEHTPA M. 4 i

Pocr pacrenii

B wacrosmed mogean PACHET CYMMApHOTO HAKONJABHHS COVXOrO
BEILECTBA 33 CYTKM NPH noaHoli ofecneycHHOCTH azoToum BEITOHA-
CTCH TaK JMe, KAK H B paHee onncanuof sMozean (em. paszea 4.1)
Bausnne asotnoro pemuma Ha PACTEHHA YYNTHBaeTCA Yepes ;31”!::{{13-'
fie CKOPOCTH pOCTA, KOrAA KOHWEHTPAUNA a3oTa B TEAHAX JHCTHCB
ANCL nanaer nmme noporosora sHawenns MNN (puc. 75), KoTopoe
caMo no cefc ecte  QYHKUHA  deHodOrHYECKOT (a3l pacTeHHs
(prc. 74 6). Mokasannan ia pHC. 7O QWHKUNA OCHOBAHA Ha Kayeer-
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1_!1"““'”’1 ONMHCAHNH BANAHUA ﬂ'llq}lll.lll‘.l'il 83074 HA POCT, TAK KaK Mbl HE
paclioNaraeM MOAXOANHMH IKCMEPHMEHTAABHBIMI  AAHHEIME  04A
onpEACeHHA MTHOBEHHOTO BAHSHNS YPOBHA a30Ta HE HaKONJIeHue
cyXO0r0 BCLHICCTRA,

VpoBeHL a30Ta B PAcTCHUAX TAKKe DAMACT Ha pacnpeaeicHie
dOpMHPYIOLLEFOCH CYXOTO BCILECTHA. Heduunt a30Ta B TKaHAX HAL-
M HOMN YACTH PACTEHHA AKTHBH3IHPYET POCT KOPHEH 33 cueT 3aMelne-
it pocra moGeros. Takoe NpeACTaBeHHE OCHOBAHO WA NPHHIHNE
dynKIEonansHoro Gananea (oM. 3.3.6): aedpHuHT a30TAa ropasno
cHALHEE TOPMOIHT POCT noDeroe, 4eM 3aMefndAeT CROPOCTL ACCHMH-
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Puc. To. Kosddmument peayeunn iis Eﬂ.f—
NIKONASHHE  C¥YXOr0  DOMCCTHY Kak 2
BV AKIHA |rup.~.m1ma1:n.—umﬂ KOHIIEHTPA- e | | :|
unn  azorn  (ANCL—LNCL)/(MNN g a5 g £
LNCL}. ANCL=LKCL
MHM = LHCL

AbbpennaTypu cM. b TEECTY.

aaume COy uTo BejeT K MAKONACHHIO NEPBHYHEX NPOAYKTOR (oTO-
CHHTE3a M, CAef0BATENBHO, K Jayuwed ofecneqeHHOCTH KOpHEBO
CcHCTeME yraepodasmi., PakTHYecKHe 3HaueHus (YHKIHH pacnpeiene-
NHH — 3TO Pe3yaLTaT HAWHX Aorafiok, KpailiHe TPYAHO HAHTH — Cieé-
AVET IIOBTOPHTE 5TO elle pa3 — SKCNepHMeHTajbHble AaHHee, Oco-
(eNNo OTHOCHILNECH K nojeBnM yoitosiasm. Ha pacnpegenexne cy-
XOFO BEUIECTBA MEKAY AHCTBAMH M CTeOAAMH Takmke BAHSET a30THLI
peHM PacTeHHA: KOTAa as0T JAHMHTHpYer poct, GOaslras A0af Cy-
X0ro BeIECTBA BRAWMAETCA B TKaHb crebac,

Ha ckazandoro B 3ToM pazaene # 8 5.1 cTaHOBHTCA ACHO, 4TO He-
OGXOMNMBl KOJHUECTBEHHEE XAPAKTEPHCTHHEN BANSHHA  AedHuuTa
430TA HA NPONECCH, CBAZAHHLIE ¢ POCTOM M NPOAYKTHBHOCTBLI) CE€ib-
CKOX03IRNCTRENNEN KVALTYD. AKTYAALHOCTH 3TOr0 BHBOAZ YAHBIACT,
CCAH YYeCTh, MTO € MOMEHTa ONYOJAHKOB2HHA OCHOBONOAATAOMEro
tpyaa don JInbuxa npouao Goaee 125 aer. Buapaenne Takoro odesni-
Horo mpofiena B HAWHX 3HAHHAX CJAYKHT BecKHM  apryMeHToM
B NOMIE3Y Pa3BHTHH CHCTEMHOMD aHasAH3d H HGILEJ'IHPDHEHHH Kk IIEP-
CMNEKTHEHOMD ][EI‘.IFIEIE.'IEHLIH E’E‘ﬂhEKDKDEHﬁCIHE‘HHHK I!C[‘J‘IEIIGEEHI“"I_

Asornoe nuranue u sodonorpedaekue

OcHoBHas npoliema, 3acaymHpawwas ocoloro BHHMaHHA, 3a-
KAKYASTCS B TOM, KAk AeiuAT a30Ta B PACTEHHH BJAHACT Ha TPaHe-
nupaunio. FoBOPA o NOCTOAHCTBE TPAHCMHPAUHOHHHX KO3(p{PHIHEHTOR
{pasaea 4.1), ae Bur orpanmmua  HX NPHMEHHMOCTH YCJAOBHAMHE,
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KOrAa nabaiofactea <He cAHIKOM HHSKas obecnevenHocTs MHHCP AR
HuM nutanHem» (de Wit, 1958), torae kak Bretc NPHIIEN K BLIBOIW
4TO =BCe NaHHBC YKAasSWBAIOT HA TO, MTO MOMHO 3HAYMTEALHO MOBE
CHTE ... 3QGEKTHBHOCTL BOAOMOTPeGACHHS, eCAH NOBHCHTS Vpomas
C NOMOUILIO MHHEPaibHHX yaoGpennfi» (Viets, 1962). TIlocaenieg
YTBEDHACHHC, KAK KaXKeTcdl, NOATBEPMHAANT NaHHHE ONBITOB, npose
ACHHHX na cesepe nycruun Heres, Hspanan (pue. 76). [okaszane,
4T0 YAoOpennas mousa, Ha KoTtopoii PACTEHHH PACTYT CYIUIECTRCHHO
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Prc. 76, @akriveckan AnnaMuka POCTA CCTCCTHRNHOM pactuTeasHocT (o) W anua-
MHKa Biarozanacos sepxuero (0—80 cwm) caom mounw (6) nas aApyx BapHaiToR |
onura. Maraa (Hapanas), sereranmomsi neproa 1972—1973 rr.

Boapuawti onuros: | — ¢ ssormuun yofpemsissn, 3 — B3 WK,

GLICTPee, TEPAET BAATY NPaKTHYECKH ¢ Toil He CHOPOCTRIO, 4TO W He-
yacGpennas.

Onnako pesyasraru HeetenoBarns OCHOBHHX NPONECCOB ACCHMH-
Asuny CO; # TPaHCNHPANMH He MO3BOARIOT CAeNaTh KaTeropHyecKui
BHBOA O cHHMeHHN sdpekTuBHOCTH BOLONOTPe6AeHHA NpH AedHuuTe
asoTa. Ha puc. 77 nokazama ceass MEMIY MCTHHHOR CKOpOCTBIO ac-
cHMpaaunn COy P, n ofuell nposognMocTio BonsHOro napa 1/Y R,
(Goudriaan, van Laar, 1978) noceea kykypysm n VCIOBHAX ONTH-
MaaHOR H cyGonTHMagenoll ofecnedeHHDOTH 430TOM. 3TH JanHue
OEAH noayYeHn B KOHTPOMHPYEMBIX YCAOBHAX HA OTAENLHLIX npnae-
FAIOUIHX JIHCTLAX PAacTeHHR, BHPALIMBAEMEX B TenaHle, [lpe cyGon-
THMAAbHOH ofecneyeHnoCTH a30TOM a7% PACTEHHA KYKYPY3H Xapak-
TEPHA ropa3fgo Goaee MH3Ka# CKOPOCTE HCTHHHOMN acCHMBAANEN CO,y
0 CPABHEHHIO ¢ DACTEHHAMH, B QOCTATKE MOAVHAMOLLHMN as’oT; oj-
HAKD ONHOBPEMENHO HAGJI00&ETCA MPONOPUHOHATLHOE CHHMEHHE npo-
BOOARMOCTIT BOOHHOMD napa, 4To gaer nNpakTHYecKn MOCTORAHHOE OTHO-
WeHHe MeXIY aCCHMHIAUHER W TPpaucnupaunei. bonee wam memee
noxome BenyT ceba pacrewns Hordeum leporinum (saaxosoro BHAOa),
MPOH3PACTAIONINE B eCTeCTBEHHHX yeaosuax B Mapamae (Lof, 1976):
MAJEHHE KOHICHTPAUNH 350T2 B CYXOM BeUlecTEe oT 43 a0 23 r-kr!
COMPOROMKAACTCA COKPAUICHHEM HCTHHHOM  acCHMEISLNN CO; npn-
MepHO Ha 25 % npH nponopumonagbHOM YMeHbIIEHHH NpoBOaAH-
MocTH. HemHoro mnaue semer ce6s Phalaris miner — ewe oaNH BHA,
NPOHIPACTAOMWNA HA €CTECTBEHHMX MacTOHIAX: mas pacTennfl, xo-
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worr0 obecnedeHNHX a30ToM, Habmwraetca Dodce ﬁ.r:arc-nplmmuriﬁm-
eI ACCHMHAALAA/TPARCONpaUNd, ocoleHHO NpH paaHauHOF u:r
1:1-fl.I]J:I.EHIlI!, T.E. TOTAa, KOTAA B MOJEBRIX VCJAOBHAX NPOHCXOAHT O

.r_,"-tﬂp
0w
8=

|
i i i _l T
0 2 4 § 2 T il

Pue. 77. Cagas memay HeTHENOR cropocthio accusiasiun COy Py ofiuell nposo-

nHMOCTH0 BodAnoro napa 1/¥ Re aan KYKVpyauW npH noauod (/) n nenocTaToqHOH
(2) ofecmeusniiocTH A30TOM,

1./ER,
i
i o
4 .
3 W i | '::_ﬂ
]
] » & | fh.
= a
Fure, T8, CaAan MesAV HCTHM- & 4 A AT
Holl CHOpPOCTRED ACCHMEALLI & .2
CO; P 0 oBUER NIPOBOAIMO- .-—";"&!"' B
CThid BOJARHOTO Oapa I'f% R &
nan Phalaris minor. I | | | i l; |_1 . 1
fipu  Ashuumte mxora, Je= = ] f i 3 L &.jﬁl KE-M “-f
RKONTRHAT .

HOBHOE I'.]Jﬂpittlpl]ﬂ-ﬂmm MPOAVETHEHOCTH {PHL‘. 8). gah![!ul aﬂf;f::ﬂf_?;t:
ITH JaHHBIE, MO-BHAHMOMY, O3HaY4wOT, HT0, MOGKET OLIThH 3 4
“ennem Phalaris minor, 8 pasHuX YCAOBHAX MHHEPH.’!I-HDFE? ITHTHHE:
PACTeHHA COXPAHAKT HeHM3MCHHYIO SOOEKTHBHOCTL  HCMOJAL30BAH
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BOAN WA, no Kpaiineil mepe, npoayKTHBHOCTL TpaHcoHpawnn, Tey
HE MeHEee Hil3Kan o0CCHedeHHOCTh a30TOM MOMET NOBANATH I!l:I 0
myw sfperTHBHOCTL BOAONOTPeSAeHNs, NOCKOABKY B TAKHX VA0
BHAX DACTEHHA HMEIOT MCHBUIVIO CKOPOCTh WAKOMACHH® CYXOTO B
HICCTRA, NTO B CONETAHHN C PasAHYHAMH B XapakTepe pacnpeacicHHug
CYXOI'0 BEUICCTBA MOMET HPHBECTH K 3afepwKe olpa3oBaHUR COMKN ]
TOTO PACTHTENLHOro NMOKpoBa. B TeucHie TakHX NepHONOB 3aicpHKi
BO3MOMHE G0AblIHe NOTEPH BAArH 33 CYET ee NpAMOro IiEnﬂpEHll
C noscpxHocTn mouse (oM. 4.2.3). B pesvanrate momer l:.-‘lﬂ]-l-:rl‘rhl:
ropasao 6ogee HebAAroNpHATHOE COOTHOLICHHE Meay HeNpoaAvKTHAS
HBIM 1 NPOAYKTHBHEIM NOTJAOILCHNeM Baarn. Bnpouem, HeoGxonumo 6o
“IE€ TIMATEJALHO H3VYHThL NPOLCCCH ACCHMBAANMY, TPAHCAHPALHA N pa ]
CTA PACTEHHA B YCAOBHAX AedillnTa a3oTa.

5.3.3. Hpumenenue ynpowennoi modeay pocra SUCROS

Hlﬂmecxﬂaal!_lmc MOMHO NPOHANIOCTPHPOBATE Ha NPHMEpe pasni-
THA ¥NpoueHHoN Molean (oM. pazzeas 3.1 u 4.1), rae npueencHnLe
ﬂ.aﬂguc OTHOCATCH, B YACTHOCTH, K 3CPHOBHIM KYJALTYpam.

OACPIKaHHE 330Ta B PA3IHYHHX OPraHax pacTeHHsA onpegens-
€TCA NYTeM HHTerpHpORaHHA;

ANLV =INTGRL (ANLVI, NUPL — NUPSO*AN LVAANLYV + ANST))
ANST —INTGRL (ANSTI, NUPST — NUPSO*ANST/(ANLV - ANST))
ANRT = INTGRL (ANRTI, NUPRT) |
ANSO = [NTGRL (ANSOI, NUPSO)

INCON ANLVI=1.125, ANRTI= 0.28, ANSTI=0., ANSOl= 0.3

1
Eﬂ;ﬂaﬂth‘u’—-mnepmamm a30Ta B AaHCTeAX, ANST —E crefasx,
— B KopHax, ANSO—gp sanacaiomux opramax, kr-ra—'. [le-
E;HEEHHE CKOPOCTEll 411 BEreTaTHBHMX OPraHoB PACCYHTHBATCH
LEMY MOFJAOUICHHI0O a30Ta M3 nousw  TNUPS -ra-!
s L (kr-ra-!>¢

NUPL = TNUPSL*NDEML/(NDEML 4 NDEMST + NDEMRT)
NUPST = TNUPSL*NDEMST/(NDEML + NDEMST -+ NDEMRT})
NUPRT = TNUPSL*N DEMRT/{NDEML +4 NDEMST + NDEMRT)

[MoTpeGrocT BeretaTiBHWX opraHop B asoTe (kr-ra-cyr!) B am0-
Ooff AaHNLIl MOMEHT HAXOAHTCR Kak

NDEML = (WLV*XNCL — ANLV)/TC
NDEMST = (WST*XNCST — ANST)/TC
NDEMRT = (WRT*XNCRT — ANRT)/TC

rae TC —pewcnnofi Kosdpnument (cm. 2.1.7
3THX noTpeGuocreil, npuuaThil pannsm 2 C}'T.- et pecsieiod e
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MakcHManbLHee YPOBHI a30Ta 8 BCreTaTHBHEX Oprasax (Kuao-
rpaMM Ha | Kkr GHoMacchl) ONPeiessioTeR B JABHCHMOCTH OT thasu
pa3BHTHA pactednil (cm, pre. 74) no caeaywuiel cxeme:

XNCL = AFGEN (XNCLT, DVS)
FUNCTION XNCLT = 0., .045, .7, .0275, 2., .02
XNCST = 0.5*XNCL

XNCRT = 0.5*XNCST

O6mee norjJolledde a3oTa ONpPeacAscTCd KAaK HAHMCHLIIAN W3
ABYX BEAHYHH — TERVIIHX ﬂUTPHﬁHDETEﬁ pacTeHHs H MARKCHMAILHO
BOAMOMEHOTD NOraomedds a3oTd H3 novsk:

TNUPSL=AMIN] (NDEML 4+ NDEMST + NDEMRT, ANSL/DELT)

CojlepXanye a30Ta B NOYEE, NPeiCTaBACHHOE YNPOULEHHO B BHAC OA4-
noil mepeMeHHoll COCTOAHHA, BHPaMaeTCH HHTErpanoM

ANSL = INTGRL (ANSLI, —TNUPSL)

INCON ANSLI= 50.

Bupamenne ANSL/DELT B vpasneHun cKOPOCTH O3HAYaeT, 4TO BECh
AOCTYNHEA a30T NOMMOUIAETCA 33 OO WAar no BpeMeHH.

HayaawHoe cofepmanie a3oTa OnNpeledser KOJAHYECTRO JA0CTYN-
HOMO A30Ta B Heyaolpendofl nowse. Jlam MMHTauuH  npocTefiuch
diopMbel MuHepaasHoii noaxkopsxn  ANSLI  paccunthiBaeTcs B cer-

wente INITIAL nporpaMmul ¢ 0OMOULBIO BEIpaKeHns
ANSLI= ANSLU 4 FERT*REC

rae ANSLU — goctynuuifl a3or HeyaoGpentoil nouss;
FERT — KoJHUECTBO BHECEHHOrO MHHEPaJaLHOro YAOOpPEeHHS;
REC — sdhekTHBHOCTL HCNOAL30BAHHS 33074 yAOGPEHHs.

B kagecTse OPHCHTHPOBOYHOH OWEHKH YACTO HCNOALIVETCH 3HAHCHHE

PARAMREC=0.7

Ii npoucces MomHo OWao G onpcats Gonee AeTabHO, YYHTLL-
BaH HCTHHNYID CKOPOCTE MHHEPAAH3IANHH, HO B JAaHHOM Caydac 5To
npHaean 06 K NOCTPOEHHID CAHUIKOM YMOIPHTCALHBIX KOHCTPYKLHI,
CHHIAHHBX [!EHHLLIIEﬁ nocega Ha obecnedyeHHOCTL A30TOM.

{:D,I[EFIJH HHC 43074 B 3anacapllnx OpPraHax PAacCHHTHBAETCH He-

CKOALKO Hilave:
NUPSO = NDEMSO*FNDEF

NDEMSO = (WSO*XNCS — ANSO)/TC

PARAM XNCS=0.025 (snaocneunduueckuil)

FNDEF = 1. — SQRT (1. — AUX*AUX)

AUX == (LIMIT (LNCL, MNCL, ANCL)— LNCL)/(MNCL — LNCL)
ANCL = ANLV/WLV
PARAM LNCL = 0.005,
MNCL = 0.5*XNCL

TC=2.




AdBse nocaennne nepeMentbie NpeAcTanannT  cofofl  MHHHMALHYE
KOHUENTPaLo a30Ta AAR HeXHMHTHPoBamnoro pocta MNCL i ocra
TOUNOE KOAMNCCTBO a3oTa B TKauax auera LNCL. Bee konuenTpammy

430Ta B CYXOM BEIIECTBE B 3TOM NPHMCPE BHpPAMN '
1 eHbl B KHAOrpaM
Max Ha | Kr Guomaccw. E g

Bansune konuentpaunm asota ma CEOPOCTh HAKOMJEHHA CVXOrg
BELIECTRA TaKMe OnpeledsicTed BCOOMOTaTEdLHON nepementoll AUXE

AGTWN =GTW=*AUX
HH

AGTWN=AGTW*AUX

TAC TaKXe YUHTHBACTCA BOAHWA Gananc nowsw (cw. 4.1.3.). Moxno
OPELNOMNTL ARE  anLTCPHATHBHMWE GOPMYAW aa8  onpenenenng
BIAHAHHA ofecnedenHocTH  pacTennil  asotoM  Ha TPAHCIHPALHIO
(cM. 5.3.2, asornoe nutanne u BoAONOTpeSaenme) |

TRANSA = TRANS*AUX
HAH
TRANSA = TRANS

Henoabsonanne BHIENpHBeaeH Ol cxeMi Mo3BOASer Aath ofuyio

OUEHKY BAHAHHA O0CCNeycHHOCTH A20TOM
Ha pocT cedb -
BEHHHX KVABTYP. X SRR

¥npaxuenue 64

Beeante cyBumoneas, PACCHHTHBAOLLYIO cofe
B Pa3THYHBIX OPraHax pacreHns H ero B.‘IH::THH[: 3’: ';}-:Tffi]'facrifﬁ?-
B oGoliuenny Mogeas SUCROS. Hceeaenyiite pesvanrati pﬂctle'rm;
no moaeai. Buecro GTW 8 onepatopax 107 1 108 (cu. Tatu. 9 pasfen
3.1) menoanayiite AGTWN n AoGappTe A{]TWNEGW'AUK
Paccanrafite, nanpumep, BapRanTh ¢ HH3KHM | BHCOKHM HAYANBHEM
conepmannem asora B nowne (PARAM ANSLU = 10, 25., 50. n

100. coorsercreenno) u npm pazanum
xopox (PARAM FERT= (0, 50, 200.)). " MMHEPAILHEX  mox.

5.34. Ipgpexrusnocts modeau PAPRAN

Oas oucskn sdektnenocTn Mozean PAPRAN ee aaexsatnOCTb
NPOBEPATACh AAA  VCaAoBHA, npeoGaanawomux & NOAY3acyANBOM
pafione nycraun Heres na cesepe Mapamas, rae ocajkm BMnanaior
B 3HMHHH ce3oH (B cpenenm 250 mm 3a roa), a ecTecTBelHasn pacTu-
TEABHOCTh NpeacTanicHa duTOUEeHO3AMH OLHOJETHHX BHAOB, Xapak-
TEPHLIMH 148 3a0pPOMIeHHEY CeABCKOX03ANICTREHHEY vrnmn';. Boaee
uu.zpﬂﬁriam_ymhnpmamm copepxuTcs B pafote paw Kefiaena (van
Keulen, 1975). Mlas store pafiona nmeiores AdanHue ob ypomanx cy-
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(or0 BCIIECTRA 3a DAL JcT Kak NpH HCOOALIOBAHNH MHHEPATbHBIX
vaoOpeniil, Tak 1 Hea HAX.

© [TocKoALEY ZAHHLIC COOTEETCTBYIOULHX moJaeswx Halawoneuu® or-
cvTCTBOBAN, AONVIUEHO, YTO HayadbHEE YCJAOBAA OAHHAKOBW AAH
goeX BereraunonHwx nepuoacs. [lpeanmonosuan, 410 Ha Hayajlo Be-
|;'.;-|..'jl:I,HEIHI!Dm HEPH{'.I.'.[E. B H{'prEH M-EE]ITIIMETPDBEM CA0E MoYBhLI
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Pre, 79, Paccuntauute () u namepen-
mde (2] SHAYCHHA cyxof  OHOMAacCH
SoTECTRERNHON PACTHTEALNOCTIE HA CERBEPE
wvetsin Heres (Mapaman) za serera-
nuoruil nepwog 1971—1972 rr.

F— paCCUNTANNAN J0F 2 8J0TE, norscuiac-
MOMG B MENERAALINEY  yaodpeind

Pue. BD, Paccunrapuuie (J) o H3Meped-
nue (2) asadcand  cyxofl  OwoMaccu
CCTECTHEHHOR PACTHTEALIOCTH 13 Ce-
pepe  nycridug  Heren  (Fapanak) sa
BereTalmonnail nepuoa  1972—1973 rr.

roe— pacCUUTRHHAN SOSN8  830TA.  Horaaciae-
W00 1D MUREpAARMIEE  yaodpenmil,

HElecTBA CO CpefHuM cofepxanmem B wem 10 r-kr—! asora (B cy-

xom pemtectne). [lpn yuere MuHepadbHEX YaoOGpenui

noaaranoch,

NTO OHH BHOCATCA B MOMEHT Hauajga pacderos B aMmsonniinoil dopme
il paBHOMEpHO pacnpeaeinstorca B sepxuem l0-canTnmerpoBoM caoce
OYAL. # °

Ha pue. 79 w 80 npefcTaB/icHL HEKOTOpLIC THOHTHLIE PESYAbTATH
pacueTos N0 MOLEAH A8 BAPHAHTOB C BHCCEHHEM MHHEPAABHHX YI0-
Opednit; AJA CPaBHeNHA Tam e NpHBEACHH  SKCMEepHMEHTAALHBE
nannme. Korga sTi faHHBe anaiHsHPYIOTCH N0 METOAHKE, onncanHol
B 5.1.2 (em. puc. 63), moNyHAWTCA CAEAVIOUIHC NPOTHBOPEYHBLWE pe-
IVALTATH.

1. B cezon [1971—1972 rr. HeoAHHAKOBEE SKCMEPHMEHTALHLE
VCAOBHA NPHBEAN K TOMY, 4YTO PacTeHHA NOrJowanyn pastuie KOJAH-
yecTea asora. B 3ToM cesose He yAadoCh BHASTHTH KOHTPOALNEI
VHECTOK, NOCKOJALKY AAA JOCTHMEHHN ONHOPOAHOCTH  BCE ONLITHHEE
deanukn Osan ofGpaboTaHsl ANCKOBHMH (Dpe3aMi; NpH STOM B NOYBY
Nonane IHaAYNTEALHOE KOANYCCTBO OBCYLETO TOMETH, HAKOMHBMerocH
33 NpelayLIHE Mok, PHL"A‘_‘!'IIITEHIEIHE HPI!EHL‘ JARHCHMOCTH }'FD]HEH
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OT KOANMCCTBA MOTJA0LUICHHOTO a30T4 HAXOANTCH B NPeiedax TovHOeT
Hamepennit. Jlna 60AbINX 03 paccuuTaHHAH KPHBas - 3ABHCHMO I
MOFACIICHHA 830Ta OT BHCCCHHBMX yaoGpennfl puXoZnT Ha naato B pe:
SYALTATE A30THOTO Hacuilenny. [lporhosupyemoe noraouwente a3ofn
XOpoio COrAacyeTca ¢ HIMEDEHHBIMH 3HAYEHHHMH, anmpereaeH b
NPH BHECEHHH MAKCHMANLHO BOIMOMHEX 103 yaoGpeHnii.

2 ﬂ.’lil cezona 1972—1973 rr. Ii:-iﬁ."liﬂ,ﬂ,i!l.'."]'cﬂ AnadTeNRHOe pac
AKACHHE MOHKAY SKCOCPHMCHTANLHBMH § pPacqHeTHLIME JL8 HH LM,
HacTHuno 970 pacXOMAEHHE MOMKHO OGBACHHTH TCM, 4TO B 3TOM C&
Jole B nenosax Onaa pHCcoKa Aoas GOGOBHIX, A48 KOTOPHX Xapaxs=
TepHO GoJce BEHICOKOE CONEp:KaHHe a30Ta, AaHe NpH €ro aeduuure
(es. 5.1.3). Peayawrate m3amepennii noKasusaloT, WTO dhakTHYCCKE
PAacTEHHA NOTJNOTHAN a3zora Ha 25 % Ooabmwe, yeu NPeacKasuBaer
MONEJdb. 3TH AaHHBE CRHACTEABCTBYIOT, 4TO B MOJCAH HCNOJALIYIOTCS
HECKOUIBKO 3IaNHeHHWe 3HAYeHIA MAKCHMaNLHOKH KOHHCHTPALHT
d30Td, TaK Kak W 3acch obllee NOrAOUIEHHE A30TAa  PErVAHPOBAIOCKE!
CNOCOGHOCTLIO pacTenifl NOrAOMATE 3TOT SAEMEHT. '

5.3.5. Faxarovenue

Broane Bo3MOMHO, WTO paccMoTpeHHHE BHIE Pe3yALTATH pac-"
4eTOB OGOGUICHHLIX NOKasaTelell He caMmble HHTCPecHHe ¢ TOUKH ape--
HHHA HCCACAORAHHA aACKBATHOCTH MONCAH, NOCKOJALKY pacueThl Bhl-
NOAHANHCH A5 YeaoBHA, GANKHX K TeM, NPH KOTOPLIX CO3NaBaNach
(n, crezosatensho, Kaanbposanace) Mogeas, Ha NaHHOM aTane Godn.
mero aHUManHy JACAVHEHBAST AHAIH3 noBegenna HEROTOPEIX O0J0KOB
MOTETH,

Tak, Mojodoe oprannuecKoe BellecTso, HAKONAGHHO®, Kak npeg-
MOMaraaoch, K Hauany BereTauHOHHOrO NEPHONE, K €ro KoMUY nouTH
MOMHOCTLIO pasnaraetcd. Coxpanserca aumb 5—I15 % stofl opranukm
(B 3aBHCHMOCTH OT YCJAOBHA YBAAKHEHNA), OaHOBpEeMEHHO ¢ npouec-
COM DAIOMCHHA MCANEHHO, HO HCYKJOHHO HAKanAHBaeTcs Heopra-
HHYEeCKHA a30T, ocsoGoMAaeMulil W3  pasidarawilefics OpPraHiKH.
B cayyae ecan B navane cesona umepomeccs OPraHHYecKoe BeULeCTHO
COACPIKAT HeOOJblIOe KOAHYECTBO a30Ta, MOACAL BHAYade MPOrHO-
SHPYET WHCTYIO HMMOOHAM3AUHIO H JHIIL 3aTeM, HEKOTOpoe BpeMms
COYCTH, — HHCTVH MHHEpaausaumw. B stofi ceasn Bosnikacr sonpoc
NPHHIHNHAILHONO 3HAYEHHA: MOMHO JAn BoobllEe KOJAHYECTBEHHD
ONPEACANTL AMHAMHKY npespamtennfl asoTa B nouse o BAHAHHE ITHX
MPOLEccoB Ha AOCTYNHOCTL A30Ta JJAA pacTeHull, He YYHTHBas n #n-
HOM Bit1e NONYAALUHN NOYBEHHLIX MHKPOOpraHusMos? Kpafime TPYAHO
MOIVNHTL VAOBNETBOPHTENLMHA  oTseT Ha 5707 sonpoc. [lpuunna
JTOTO — HETOUHOCTL HMEWIHXCA IKCIEPHMEHTAALHHX METO0B onpe-
AGICHHA PasdlitHbIX KOMMOHeHToR obllero a3o0Ta B NOYBE, a TAKHKEe
HEOLHOPOAHOCTL, NPHCYILER OGHOJOMHYECKHM CHCTEMaM B TIOJeBh X
yeaosuax. B cayuae oTpHuaTensHOro oTEeTa Ha 3TOT BONPOC  Hau
NPEACTONT ACATHA NyTs (NPHHHMAR BO BHHMANHE TeMIl Pa3BHTHA
MHKPOGHONOTHN) K TOMHOMY KOAHGECTBEHHOMY onpefederiio nose-
ACHHA paccMaTpHBacMux cuerem (em. 5.2.3).
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Uro KacaeTcA HCCACAOBAHHA BAHANNA nu:pnuulr_a aa:ncam::a Eg;a
JpuHLle TpOIeccH, CBH3aHHbEC ¢ POCTOM H (POAYKTHEHO Bhutd
'-hm-.n:uqﬂn'ruenuux KyJLTYP, TO, K@K Y#e OTMedadoch, BO ! i
l-hx-'-mm: BRBOAL 30eCh OCHOBWBAKTCA Ha HENoOAHOH | 3?|=Laﬂ5c_
k|.|]|IIIiEr KauccTBeHHoN HHPOPMAaLH. MotpebnocTs B NPOACTKCHHN H

3 CRHARD.
1eOBANNA B 3TOM HanpasacHHH OY A X
V“Ei JaKAOYEHNE MOMHO cKasaTs, yto Mmomeas PAPRAN — noaes

b=
il HHCTPYMEHT AAs CHCTEMATHYECKOro HCCAefoBaHis u{;}[ﬁ;‘:‘éﬂu.
qoit BamHOCTH pasaHYHBEX Npoucccos, antﬂlliﬂﬁlﬂlll;;:l p J
vo3RICTBEHHEX KVABRTYP B NOAY3IACYIIAHBRX YCJAOBHAR.




[naea 6
MogennpoBanue cBs3ell MeXIy pPOCTOM

Ce/IbCKOXO3AHCTBEHHbIX KYJbTYP H pasBHTHEM
GonesHeil W BpeauTenei

6.1. Bonesnu, BpeaHTENH H NPONYKTHBHOCTE
CEJIbCKOXO3ANCTBEHHBIX KYJABTYP

P. PaGouure

6.1.1. Beedeniie

Mnni':-’r;'lyﬂ.rl?mlu 3HaHUN O pocte pactenndl, Ayuliee NoRNMaNe npie-
M BO3JACHCTBHA Ha ArpoIKOCHCTCME H COOTBETCTEYIOILAR ONTHMH-
T“:]nm ArpoOTEXHHKH MO3BOAHAN N3 NPAKTHKE AOCTHYL TaAKON npoayvk-
ﬂen:ﬂ;:];?rlh Enmpaa B paie ciayyaes GaM3Kka K notresudaasnoil. B paa-
AaeaE D n;;mmrcn HCTLIPE YPOBHA NPOAVETHEHOCTH B 3aBHCHMOCTH
0L CI ODECHEYEHHOCTH POCTOBLIX NMPOLECCOB pacTeHuil i aGHoTH-
il yenosni, Ha seex ypoBHAX NpoaykTHBHOCTH GodesHn i Bpe-

AH MOTYT CHIKATh NOTEHUUANLHLIT ypomair, AeficTBYA  yepes

PASHHIC MEXaHM3MBHl. XapaKTep Bo3feficTBHs u BHAH BpeanTeneh n

Gosncanell MOryT oramy
; JAHYATECH B 3IaBHCHN '
HOCTH. IMOCTHl OT YPOBHA NPOLYKTHE-

E HACTOALLEH riase paccMarTpHBaeTed POCT CENLCKOXOIAHCTROH-
HEIX KyJAbTYD Ha NEPEOM YPOBHE NPOAVKTHBHOCTH, T.C. B VCAOBHAX
NOCTOAHHON noaHofl obecleyeNHOCTH pactenni ':.I.-'IEHE;TTH'.I'H MiHe
PEIJ'I_hHUI'D NUTAHHA W nousenwoRr saaroil. Oan nn-r:rnmvmml ITHX n;:
THMAALIIBIX YCA0RU TPEOYIOTCA IHAYHTEABHMEC KanHTAJ0RIOHKCHHS H
Goasliiic SHepreTHUCCKHE 3aTPaTH, U3 HOTOPHIX, BNPOYEM, TOALKDO He-
SHAYATCAbHAA 9acTh CBH3ANA HENOCPEACTBCHHO ¢ Saulnm‘ﬁ pacTenHi
U'.EIIIEIHD B HECTOALiee B[}E!.IFI NOCTOHHIG BOAPACTRCT CTOHMOCTL K H
CAMHX NECTHUHAOD, TaK # o6pPaboOTKH HMH NOCERnom. ﬂectllusr:u
K TOMY e Aancko He GeaspefHnl A4s OKpY&aolled cpeant. Tlostomy
IIFI‘.I:IIHTEJE NOBLIUIEHHBI HNTEPEC K cHCTEMaM 32UIHTH pucreﬁnﬂ EI{JHH"‘EI}
IOPEIX  NpeaycMoTpeHo  orpanHuyeHnoe NpHMCHeHHE I]EE‘TIF].I_EIJIIDH‘

TOJKE BpeMA 3aIUNTa pacTeHull sce Gogee npespauacres B tlaym"
;I_E‘.I‘]:"::;ﬂpml —- KOHTPpOTH o YOpaBidcHHe CHCTCMAaMB I]HTﬂI‘EHHhI.‘E
p OB, HAHOCALINX Bpel CeabCKOXOSANCTBEHHLIM KVABTYpau.
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Bo suornx paGorax, NOCBALICHHEIX H3yuennio wmeronos Gopuinl
¢ BPEANTCASME H GoJe3nAMR pacTenuil, yaeaserca Ooaplioe BHHMA-
nHe MOAGAHPOBAHUIG AHHAMHKM NONYAAUNT COOTBETCTBYIOIIHX Opra-
HHAMOB, OAHAKO NPH STOM NPOUECcCH POCTE W PASBUTHA  pacTeHHi
DCTAIOTCH 3a MpeaeaaMil TAKOro poja Hecaeaosaunnii. 3ToT noaxon
e MOSBOJAACT NPaBHALHO OUEHHThL HaHECeHHH nocepaM ymeph, WTo
ATPANAYABAET NPHMEHHMOCTE TakHy Mogeneh. Jlas toro urofim npe-
0A0J6Th 3TOT HCAOCTATOK, HeoOXOQHMO CBA3aTh Memay coboil Moaean
ppeautedell u  Goaestefi B MOAEaH POCTA  CEALCKOXOZANCTBeHHEIX
kvabTyp. Junamuueckufl xapaxrep cessefl Mmemay pacTcHHeM-Xo-
JAHHOM B napasaToM TpefyeT ANHaMHYECKOTO MOAXOAA K MOAEAHpO-
paHHic cyfcTpata (T.e. pacTenus) W ycaoBuil okpymawouled cpeasl
A8 MATOTEHHOTO OPraHn3Ma.

B nactosulee BPEMA HMCETCH BCETO HECKOJLKO KOMOHHHPOBAHHDLIX
vodeneli pocTa CeNbCKOXO3ANCTBENHEX KyALTYP H NHHAMHKH mNOmy-
asupll Bpeadslx wan GoAe3HETBOPHHX OPraHH3IMOB, OCHOBAHHHIX HA
netaasiioM adaande. Takue KOMONHAPOBAHHBIE MOAENH HACTO HMCHOT
ABONCTBEHHBI XapakTep, NOCKOJALKY, ¢ OAHOA CTOPOHM, OHH BEA-
qaloT GOJABWIOE YHCAD napaMerpos, a ¢ apyroil, — Goabmon ofGneM
AeTanbHofl HudopMannn of oTdensHEX cyfnpoueccax. Koraa B mo-
aedb BROAAT CAHIIKOM MHOrO spjacHidl, HaOMwoAaeMHX Ha YPOBHE
cHeTeMul, oHa npHolperaer onHcaTeAuHuil xapakrtep. B Takux cay-
YaAx MOo3HARATeAbHAA UEeHHOCTE MOAEAN CHHAAETCA, a caMo Moae-
ANpoOBaliie NpespallaeTcs B H30WPERALI MeToa noabopa IMnuHpHUe-
cknx xpusux. Kpafine peiko BCTPeuawTCH TOJHHE MOAEAH, B KOTO-
PHX ACCTHrajcs OW VAOBJCTBOPHTEABHEIT KOMNPOMNCC Mexay noa-
HOTOf HCXOAHBX AAHHBIX, BpeMeHeM, 3aTPaYeHHBIM HAa SKCNCPHMEHT H
MOACAHPOBaHNE, H HAACKHOCTBIO PacueTos no Moleam  (cM. paa-
aen 3.1).

B uactosmesm pa3aeae PaccMaTPHBAOTCA HEKOTOpHE H3 OCHOB-
HEX ceasell B AnHamuke nonyasumi (6.1.2) m noaxoaw K HX Moae-
anposanmio (6.1.3). 3atem BuuManiio unTaTenefl GyAeT NpefaoKeno
B3 THEA2 KOMOHHHPOBAHHHX Moaened.

Buavane paccmatpusaiorea ofoOUIEHHEE MORenN (6.1.4), npen-
HasnauenHEe A05 cHOpefiiero JOCTHAEHHH Heaed, CTORUIHX nepen
NOAHEMHE MOZSAAMH, TPH ORHOBPeMEeHHOM COXPAHCHHH OCHOBHLIX
cBONCTE, XapARTEPHBX AN JACTAALHEX MATeMaTHYECKHX ONHCAHHA
(cm. 1.3). Monean 3Toro THNA HCNOAL3YHTCA AAA HMHTANHK BJARA-
niA BpeanTeaeli AR GojesHedl Ha POCT CEALCKOXOIANCTBEHHBX KYJb-
TYp 623 OaibHefilllero paccMoTpenHs XapakTepa HaHECeHHBIX NOBpe-
waennfi. B stn mogenn BBOAATCH CBHSH NOCCB — NaToreH, AA% TOTO
yToOB paccYHTaTh BAWNAHHC BOIHHKAOUIHX B pe3yiLTaTe STOTO BO3-
myutennii. Mogean no3poJaioT YVHOPAAOMHTE MO CTENCHH BamMHOCTH
CBH3N MENAY pacTendesm u natorenom. Oamako jpoctHub noawoi ao-
CTOBEPHOCTH NOAOHHHMX MoAenell HCHOIMOMHO, NOCKOABKY CAHIIKOM
MHOTHE BaHHE CBA3N Bre e He MOryT OHTh OXBaUeHH HMI.

3atem B BHAE NPHMEpa PacCMOTPHM NOJAHYID MOACAL POCTa Ceab-
ckoxo3nficTeennol KyasTyp u Gonesnn (6.1.5). Sva KoOMORHHpOBAH-
Has MOAeab HCOOJAL3YeTcs AAA NPOBEPKH THNoTes o npupoae coased
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MEMLY pacTeHUAMH # Ooaeanamu. JIAs oueHkn sansuans Goacanef
ATl BPEANTCACH HA POCT CEALCKOXOIRACTECHHBX KYALTVD rIpIIMEHII{!
oBo6meHnan Mogeas pocta pactennii SUCROS (owm. 3.1), Toraa :-:!rl
cnoxnan moneis BACROS (de Wit ef al., 1978) mruﬁ:n;a}rn'rrﬂ 3
MPOBEPKIT HEKOTOPLIX THIOTE3 O NPHPOLC BIANMOCBA3CH MOMIY T :
TeHHAMH B Gonesnamu. [Mpurknaanuie acnektm npuMeHenns Hgagﬂecﬂ

A48 npakTHYecKHx wneqaefl a :
otes B 6.1.6. AWNTLL pacTeHHA BKpPATUE paccMaTpHBa-

6.1.2. HQunamuxa nonyasyui spednsiy u DoAeINETEOPHBLX Op2aNUIMOR

Koraa nonyasuns npebuBaer 8 HEAHMHTHPYIOIWNX  YCJOBHAX
AHHAMHEAD YHCACHHOCTH OPraHuason onHcHBaACTER XOPOHo l.-t:i'I]EETFIDii
:{E:;unn EI:EEIIEIHEH:LI;FIEII!-HQM pocta( cm. 2.1). 3Ta 3aBuCHMOCTL TpaH-
uuxpmeip} CTCA B JOTHCTHYECKYID KPHBYIO NPH OrpaHHMeHHOCTH nHLLe-
e p C}[:F'Eﬂﬂ AN NpH o6pasoBaiii WNFHGHTOPOR POCTOBHX npo-
m“cui.ﬂ mﬂz];m‘;ﬁp. PrDL‘T APOHAEH JAUMHTHPYCTCA STHACBHM Cnup-
s aﬂﬂ pa3sy eres npu DOPMUPOBAHHH NOYEK, T.e. B npo-

PasMHOMEHHA ApOM#enoro rpudka. MatemMarTHuecky npoiece
POCTa MOMHO ONHCATH € NOMOILbI0 BHIPaKEHNA

dG/dt =RGR - G (1.0 — RED),

rae RGR — oThocHTebHAs cKOPOCTL pocTa;

A RED — kosdupuument peavrmmm, KOTOPHIE MOMHO NpPeACTABNTEH
OTHOWEHHE DaKTHIECKON HHCAHHOCTH Opranu3MoB (apomue-

BEIX K1€TOK () K MAakcHManbHO BOIMOMHOMY mX Koanvectsy GM:
RED = G/GM. (102)

Pewan sto ypaBreH) -
] ¥p € AHAJAHTHYCCKH, HAXOAHM YHCAO APOMAKCBHX

(101)

G =GM/(1.0 + K exp(—RGR - 1)). (103)

Ynpaxuenue 65
a. Hafianre K no Hauaasmomy smavenmmio G » erg MAKCHME k-

HoMY 3Hauvenmw. Kakoll npouec
L . C [HAN Kakoe oTHOLIe: .
CTCA 3THM KO3(pHUNEHTOM? 5. CHECROA

0. C nomoulsio an i
P mfeﬁ%gil.{pmﬂmm noayuute ypasaenne (101)

i fﬁfl]ﬂﬂﬂllll![ﬂ.‘IhHur VPAaBHEHUE NPHMEHHMC JANWbL K OTACABHEM
m;..r .E!‘Fr:ﬂ pocTa NomyAAUNA # KOPOTKHM BpeMellHBIM uuTepBaaam. Jlo-
-;H?—.:“E:HM ypanierite (103) npuroguo gan MOJACAHPOBAHNA poOCTa
cny:: :::ucﬂ: TAKHX TIPOCTHX OPraHM3MoB, Kak apoxmu. B tagux
X HeT HeoOXOAHMOCTH PasAHuyaTL Opral ,

= iH3 -
e p p MW 10 CTAAHH pas
3 OnHako, Kak TOALKO Mbl MEPCXOAHM K Hivuendmw Goace CAOMHEX
PTalii3MOB, BO3HHKAET HEOOXOAHMOCTL PasleNbHOro "ydera mporec-
COB PasBHTHA H POCTA, Y4TO OTHOCHTCH H K MOZCAHPOBAHHIO AHHAMHKIN

2

NOTVAAUNA BPeAREX  H GONE3HETBOPHLIX  OPraHM3MOB. Hanpumep,
ciopa rpiu6a He B COCTORHILL B AI0G0R 1aHHBIA MOMEHT cihopMUpPOBATE
HOBWE CNOpH — ANA 3TOMO. 10JHEH npoiTH NOJHEA UHE] passuTHA
(CKPEITHIRL AN JaTeHTHHl NEepHOA), NpeMAe YeM HAuHETCH Cnopo-
obpasoBanie. Monogas AHHHHKA HACEKOMOrO-BPEANTCAR HE B COCTOM-
SHI AaTh NOTOMCTBO — CHAMAJA OHA OO0JMHA NPEBPATHTLCA BO B3poc-
avio ocobb (HMaro), n JHIIbL NOTOM OHa CMOMET OT/MENTH siila.
Bapocnan ocobb COXpaHAeT NJOCAOBHTOCTE HA NPOTAKEHNH KOPOTROTO
oTpe3Ka BpeMeHi; TO e NpaBuao feflcTeyer H A48 cnopoobpasyio-
uero Hekposa (MHpeKLHOHHLA nepioa). Ian Toro utobOK V9ECTb 3TV
Jafep:KY B PasBHTHI NONYAHLUHH, BaH Aep [Maank (van der Plank,
1963) npeanoia cAeayioulee YPaBHCHHE CKOPOCTH, ONHCHIBAKMEE
POCT MONYARUHA MEOrHX GOAe3HETBOPHLIX OPranH3MOs:

dN;fdf=R[N;uP—“Nf_r_p}“ —TT Nr.'laﬂir.lh..p

rie Ny —BH3YAABHO ONpPEAeAsicMOe 4YHCAO NOpPAKEHHHX OOJeIHbIO
VHACTKOB B MOMEHT [
R —wucao nopamenuii  (HeKpo3oB) Ha cnopoofpasyioutii
HeKpo3 3a CYTKH, HAH OTHOCHTENLHAR CKOPOCTH POCTAE;
[ — POAOAKHTEALHOCTh JATEHTHOTO NEpHoAa, CyT;
i — NPOACAMHTCARHOCTE HHPEKUMOHHOrO NepHOda, CYT,
N — MAKCHMAJILHOC YHCJAO YYACTKOB, KOTOpLC MOCYT NOABCPr-
HYTHLOH 3ApaKenni.

(104)

Ynpaxnenue bb
a. Korza sta ¢opsmyia npeofpasyerci B JOMHCTHYECKOC YpaBHEC-
HHEe pocTar
6, Kakoe MagRCHMAaAbHOE 4HC/AO HCHPO3OB
naollaase 0.5 ra, ecan MHHHMANLHBA pasmep
a LAI nocesa pasen 47
r

Mockoakky anatutiyeckoe pemenne ypasienus (104) noayunth
TPYAHO, NPHXOAHTCA HCNOJAL3OBATL WYHCACHHHE METOAH, Uncaennoe
puTerpupoanie ypasuennn san aep Ilaawka nossoanao NCnoAbLIO-
BATL METOAb ANHAMHYECKOro Moleanpopanus B ¢mTonaroaorin (Za-
doks, 1971; Waggoner et al., 1972). Hucaeninie MeTOAB NaBHO OpH-
MEHSIOTCA TpPH MOAEAHPOBAHHH JHHAMHKH TONYJIHIUHA HACCKOMEIX-
BpeAnTedel, OLHAKO IINPOKOE HCNDALIOBAHHE HNCASHUBIX HMUTALH-
OHHMY Mogencli mawanocs Jnmb wegaswo (Fransz, 1974; Gutierrez
et al., 1975; de Wit, Goudriaan, 1978; Rabbinge, 1976).

MOReT 0T HA noje
wekposa 0,1 s,

6.1.5. Huurayuonnsle sodean dunamusy nonyasyui

Mofean Bpeaibx uan GOACIHETROPHLIX OPranu3MoB QaKTHYECKH
(peAcTaBARioT co0ofl  KOAMMCCTREHHOE ONHCAHNE HX AHIHCHHOrO
mikAa. PaceMoTpuM AAs NpHMepa MHIHCHHBA UHKA rpudka, Hudier-
NHOHHLEA UHKA HAYHHAETCH ¢ TOrD, YTO CrOpa MONajacT ia pacTelie
W npopactaeT Tam. Uepes HekoTOPHil NPOMEKYTOK BpPeMeHH (HHKY-

18 Snkan M M2 27a




DauonHKA NepHoa) CTAHOBHTCH 3AMETHO Ha a3, 4TO pacTeHHe
paseno Ooae3nsio. B ypasenun (104) nmHRyOauMOHHHA H JaTe
HLI nepHOAN He pasanyaTced. JIATEHTHWM, HAH CKPWTHM NepHoAs
HA3LIBACTCH BPEMH, KOTOPOE NPOWLIC OoT MOMEHTA 3apakcHHA 4o M
MCHTA Cnopoolpa3soBaiHA HAa NMOPAXCHHOM YYACTKe pacTeHHs. Y MHE
X rpudoB, NApPA3UTHPYIOLLNX HA PACTCHHAX, CKpPHITHIl )
AJHTCH JAodabille HHKyGauuoHHOTO nepHoia. Y ueloBReKa e, Hanp
THA, ]IHHFEHUJIDHHHﬁ NEPHDL MHOHX Gose3anedl AAHHHCC JaTeHTHO

T e
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11. REW Puc, 81, Cxema conaelt oboSmicnuodl Moo
i SOMALHMHE FPHOKOBOrD 3360ACBAHA.

NEPHOAA, B PE3YabTaTe 49ero nepedHocyns G0Ac3HN CTAHOBHTCH 3apas-
HLIM 108 OKPYAWILHX, NpPesae 4eM NPoABATCA cHMnToMeE 3alone-
BAHHA.

HosooGpasopannble cnopst rpulka paccenpaloTcd  H NEPeHOCAT
HHQEKIHIO Ha He3apamennylo JNCTOBYIO norepxHocte. Bpema cnopo-
ofipasoBanin, Hajwpacmoe HHOEKNHOHHBM TNEpPHOAOM, OFPaHHYEHO.
Ha puc. 81 npeacrasnena cxema cesseil rpuGkopofi snuaemun. Ha
cxeme oboasavens JaaTenTHwe (LAT), nndexunonuse (INF) u ne-
HHperunonnbe, noruGmue (REM) Hekposw, a Takie nokasansl cKO-
POCTH YMEHBIUEHHA H YBGAHYEHHS KaxAof N3 3THX NepeMeHHHX.

Ynpaxuenue 67
Korna mnkyGaunouunil mepuos ¢ He pamen JaTEHTHOMY NepHOAY
P, KaKHe H3MeNeHHS clelYeT BHeCTH B ypasHenne (104)2

Ynpaxuenue 68
Henoapayiire cumpoant ypasHenns (104) nas npeacraBieHns g

Cl1a NaTeHTHHX, NHOeKUHOHHHX H HeHHpCKUHOHHMX  (noruGuwnx)
HEKPO30B.

Ha ocuosaunn npoctoil  cxeMs  cBasell, npeacrasacHHofl Ha
pHe. Bl, MOMHO NOCTPOHTL HMMHTAUHOHHYID MOZenL, Kotopas Oyaer
B COCTOHHIM AaTh OTBET Ha Bonpoc off OTHOCHTEALHOR BaKHOCTH
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cACAYVIONINX MapaMeTpos: OTHOCHTEALHON

CKOPOCTH PacnpocTpaness

pideRunn R, npoIOMmMHTENLHOCTH AATEHTHOTO nepuoaa I:;mnp;fﬁ:
sguTeaploct HHQeKLHOHHOro nepHoLa I n MHHEHHH.‘EHH : .u
wexposop MI. 3agorc (Zadoks, 1971) mOCTPOHA TaKyio ua;_r;-l h.na-
(pOEMOHCTPHPOBAA AOMUHHPYHLLYD POIb NpoAOAAHTENLHO
celITHOTO MepHofa, 4TO NOKAa3aHo Ha pHC. 82.

VapascHenue 69 :
TMocTpofiTe JorHYecKylo CXeMy, o LACHAIILIYI0O PL3yALTATH pacue

‘0B TI0 MOJEAH, npelcTaBienHEe Ha pue. B2,
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’ Pre, &2 Humranps STHAEMMH (Zadoks, 1571).
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Bonee aeradbiisic MOAeaH nonyasuuil EH::::}tua{}é:; Bgltl‘.ﬂgf ;PEEE

W 3ana3liHBAHAR H PACCEAHHC BO BpeME i b
EE‘EHTHH (de Wit, Goudriaan, 1978; Rabbinge, 1976). B ux u:-::c'rasf
pXOAAT GOJEC WJAH MeHee cNoxHBE cyOMonedi ﬁnmur:-wﬂﬁuux npo
ueccos M HX CBR3N ¢ EAHMATOM, COCTOAHHEM ce:m:n:lnmsn cmea—:ugﬂx
KyALTYP H ECTECTBEHHBIMH BPERUTE/IAMIL Takum nyTeM |13yq1mac:
HanpuMep, poct HEKPO3OB, paccesdie cnop M NpocTpAHCTBEHHO EI:}Bn:{
npeicaeHie nonyJAAlUni G0AE3HETBOPHLIX npfgnnamrnn B nm:]g_ir_‘
cebcKOXo3RiicTRRIHEX KyabTyp (Shrum, 1975; Waggoner, 0
Kampmeijer, Zadoks, 1977; Rijsdijk, 1980). nﬂ?-11iMDr3TﬂFD. ETPII:ETC;
cAOHKHEE MOACHH, HMHTHPYIOULNE CBA3N Meay NONyJMALHAME -,P
SHTOB H/HAH XHUHWKOB H BpelHTeneH ce.m,m-:::amanuc‘meuuuf h}éﬂt;
typ (Gutierrez el al., 1975; Rabbinge, 1976; Sabelis, 1981). 27
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ppeANTeNn OT KadecTea cyGerpara ne yunThigawTen. das an;ﬁf;;fﬁ
nONYJALHA BPEAHTENn B MOACAN pasiedeHa Ha HETHDE MOp s
qeckue (hasw: Ailna, ANEHHKE, KYKOAKH 0 HMaro. ﬁpenltmﬂrralmm.
yto 50 % Bcex HMATO COCTABARIOT MYHMCKHE ocolH, NO3TOMY ﬁ: :
cnadk gmi amms 50 % nacekomHx OGyAyT yuacTeoBaTh B 0LPA30
naHpn caenyiollefi redepauuy. Koraa nAoTHOCTL AHHHTOR CTAHORHUTCA

: : x ocolefl, uTo onpe-
el ’ HIDKOM BHCOKOM, BHBOAHTCH MEHBILIC BIPOCALIX |
Fp e las st Bl b L b L h'l.m;I'ILlFl:ln:Tﬂ::s=| OTHOIIENHEM uicAa AHunHoK K Macce aunctees. Ha pue. 83

YTO MOCEB ABAACTCH NOCTORHHBIM CYGCTPATOM, He AHMHITHPYIOUINM '
MONYJAALHQO A0 Tex Nop, NOKa oHa He 3aceNNT seck noced. C apyrof
CTOPOHEL, MHOIHE MOJEJH CCALCKONO3ANCTBCHHBIX KYJABTYP YHMHTH-
BAIOT BpeauTenell /AN GONEIHETBOPHHC OPraHH3MH JHWL B Kage-
cTBe OHOTHUECKHX (aKTOpoB, KOTOpHE He nNpeacTasisior GoAbluod
BAHHOCTH H HE BJIHAWT Ha NPOAYKTHEHOCTh. PeAKo CTPOATCA KOMGH-
HHPOBAHHBIE MOAEAH, NOCKOALKY AA8 3sToro  Tpelyerci BaaleTh
ABYMA A3KKAMH — arpodHoMma, paspalaThBaiOUIero MoAean  pocta
CENLCKOXOIRACTBENHEX KVALTYP, H HTONATOAOFE, CO3AAIOILEro AH-
HaMH4ecKile MOAeNH nonyasuuit Bpeauteaef n snuaemuil Gonesuedl
pacTednt.

Has 1oro urofe NPOACMOHCTPHPOBATL CBA3H MEMAIAY pacTenisMu
H HCKOTOPHMH BPCAHWMH W O0JE3HCTBOPHHIMI OPraHH3MaMH, BHIIE
MB PACCMOTPLAN B BHAE NPHMepa KOMOHHAWMIO NpPocTHX Mozened
BpeanTeaed n Goaesnell ¢ ynpolleHHoll MOgedbio CelbCKOX03AfCTREH-
noft kyastypel SUCROS (cm. 3.1). Kpome Toro, B caeayiouiem nog-
pazgese mbl oGcyAuM nNpuMep, B KoTopom Gojee AeTaNLHAN MOAEIb ! i W =

CeALCKOXO3AACTRENHON KyALTYPH OGBeMHena C MOZednio GonesHn 5 15 Bpems,cymt

“ - ] 3 tead; 3, A, 4. § — cOOTEETET Jal
PEETEH““- :mll:}H-j;.n—:ﬁl: A .'lgm Rapocads ocofed nm J-1 MEP*E SwEape

OERk,

MOAEAH BEAKYAWT Ppacnpeienenie BpPeanTesci no Boapacty # HE
pacnpocTpaneniie 8 Teuenne paisutus. Kpome Toro, m mnx BpOaATCR
CAOHITHE CBA3H XHULHIK—KepTRa.

6.1.4. Baausmocssasu cuctemst pacTenue—naro2en
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Macco JaN0CcaouLE

Pue, 83, Junavuka NpHpocTa Maccll sana-
cAIOULNX OpraHOB B JABHCHMOCTH OT CTCMEdd
NOBPEAICHNR JAHCTHEN AMUMIKAME  ANCTOEL, o

YHuwtoxcenue GuoMaccel AucCTves LTS X i e R RO

Adas Toro yrobGn NPOAEMOHCTPHPOBATL, KAK HACEKOMBIE-AHCTONH
BAHAIOT Ha POCT CEALCKOXO3ANCTBEHHWX KYJALTYP, Mbl 06LCAHHIAN
VOPOIEHHYID HMHTAUHOHHYIO MOAEAb POCTE MONYAAUHH BpelHTeAR
JCPHOBEIX KYJALTYD NbABHUM KpacHorpynofi (Lema cyanella) ¢ npoc-
TOl MOAeNbi0 POCTA NUWEHHUE, KOTOpas paccMaTpuBaiack B pas-
nene 3.1. :

JIHYHHKa JNHCTOEAa nornowaer GHOMACCY JHCTHER €O CKOPOCTBIO
oko10 250 em®-cyr! (1,5 r cyxoro semectsa). JlncTea nospemna-
IOTCA TOJMBKO JHYHHKAMHA, KOTOPHE Mocae NepHoia pocTa W PassuTiHs
OKVKJAHBAIOTCR, JHHAIOT H  NPeBpallalTcs Bo  B3pocawx  ocofedl
(wmaro), cnocoGHLEIX AaTh NOTOMCTBO. 3¢k MM NPeANoIaracM, 4To

CROPOCTL MPHPOCTA YHCASHWOCTH JAHMHHOK HBAAETCA ABTOHOMHEIM

MPOLECcOM, IABHCALINM JANlL OT MJOAOBHTOCTH B3POCAHX  ocofefl,
Kak ToJLKO JAHYHHKH BHIXOAAT N3 MU, OHA HeMOAJeHHO HAYHHAWT
KOpMHTHCA. HMX BAnAHHC Ha PoCT RYALTYPH  BBOAWTCA B MOAEdb
B BHAE CTOKOBOrO 4ieHa AN wmaccw Auctwen. [lpeanonaraercs, uto
CKOPOCTE YMEHBIIENNA Macchl AHCTHER MPONOPUNORAAbHA uHCAY BCEX
AHYHHOK BPCANTEAH, HAAHYHBIX B AaHHHA MOMCHT, HE3aBHCHMO OT
hasu wx passuTHa. Macca JHCTREB, YHRNTOMEHHAH BIPOCAWME OCO-
GAMH, 8 TaKAe 3IaBHCHMOCTH CKOPOCTH CO3PeBaHHA H Pa3MHOMKCHNS
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JepeH 0T NAQTHOCTH Nony./AilHH NLABHILE KpacHorpyaoi.

Vnpaxcnenue 70
[MocTpofiTe NpocTyio MOACAbL 0
AYIOWAX JONYUIEHHAX: YCAOBHA

T
NPOLKHTENLHOCTE a3y pa3sn Ba:)
IIE‘[EI‘-I:I- cooTeetcTeenHo coctaraser 5, 10, 4 n 20 cyT; NepROHAYAABHO

umeerca 100 B3pocsix ocobell, KOTOpHe OTKAAALIBAIOT afina r:aﬂc;:::
pocTeio 3 Afina B CYTKH. [Mpeanonaraercs, 4TO n.ncmn:nr:n.'E rﬂu ¥
WHH AHYHHOK He BAHAET Ha CKOPOCTh pasMHOMEHNA BPEANTEHH.

onyanunn Lema cyanella npn cae-
okpy#aipoueil cpeasl NOCTORHHBL
U Afga, JHUHHEH, KYKOJAKH H

¥apaxuenue 71
O6BLEAHHATE MOAENb

1 g ¥ ‘}B
BDEANTEAR: HCNOAb3YATE 3Ty KoMOHHID
irll:llTl:. KaK BANHIOT HA NOCEBB pHEHHE' Mﬂl:'lul'alfl-hi HHBAINH upE‘.’l.ltTl‘.rIH.

lMpeanoaaraercd, 4TO B3POCbIE ocobn Lema cyanella HGHB.’IEHDT:‘::E
a nocesax Ha 350-f xenn. PesyauTarel pacueToB N0AMHL BOCHpOY

pecTH JaHHHe, NpeacTaBiennue Ha pHc. 83.

SLUCROS ¢ npocToil MOACAbi0 NONyARLHH
aHHYE MOAEb, 4TOOL oue-

o7




fMopaxcenue Aucroes

Moneas wpacronmed myunucrofi pocw Erysiphe graminis Gune

obmeaniiena ¢ NPocToil MOACALID POCTA CEALCKOXOIAMCTECHHEIX Kylbe

Typ SUCROS (em. 3.1), 400l OUCHHTb BAHAHHE TAKOrO THHA Go-

AI€3HH, KOTOPas NOKPHIBACT JHCTHA TOHKHM CA0EM TPHOKA, BRIILBAR
Hx npemacspeMenioc crapenne, [lns yuera BAHAHEA rpuGka HCnofb-
30Banock ypasHenue Ban aep [laamka (104). Oraenvibie cnopw, wan
NyCTYAW He BLAeAsAnck. BMmecto storo Moaeanpopajock 9HCAO yea-

mea
.‘ —

iy
|

=
I

Maceo JonocoRuLux op2ono
L5
1

Pue. 84. JInHaMAKS NPHPOCTA MACCH SANACIIHILNX
CRErafon g SanACHMOCTH OT CTeNenH MOped HemEn
HAcTORmER MyunncTofl pocoil.

| | 1 — Goacams ore or; 3 7

i i ¥TETOYET; J — nopoEctio me Gones 67 %
m I ﬁm.fﬁ'm NOECPXNOCTIH JNCTLER "h CEHOHOM HIDKRARE Epyo0s; J =

mﬂm gﬂm paEeie He doace 67 % popepxnocTi JWcTRea, HO pac-

a |

THTeaAkrEi BOKPOE NUFpakeE pasHoMepnn,

CTKOB, MOPAMECHHBX OOJC3HBIO, NMPHYEM pa3Mep KamIoro yogacrxa
MPHHHMANCH PARHLM MHHHMAALHON MIOWMAaAH HEKPO3a, T.€ JANCTOBAR
NOBEPXHOCTL BHPAXKANACLH MAKCHMAILHO BOIMOMHLIM HHCAOM  He-
kKpoaos. Tak, Ha node naowansio | ra npu LAl =4 momer Ouite
4. 10" nekposzos.

B nauHom nphMepe paccMaTpHBaeTCA AMUIL To, 4TO npH 3aboae-
BAHHH HACTOMLIEN MY4HHCTON poCOil MHCTL NOKPHBAITCH HAJETOM
rpufika — Ges yuera eoamomioro gusnojorideckoro ymepba., 3aecs
CYMMapHas CKOPoCTE (OTOCHHTE3a YMHOMACTCH Ha OTHOUICHHE CBO-
Boanoft or rpufka aucToBoli nopcpxHOoCTH K ofuleil niowmaan Amcro-
BOA noBepxnoctH. Ha puc. 84 npeacramneHsl pesavasTaTl pPACYETOB
BAHHHUA HACTOALLER MYUHNCTOR POCKH HA ANKAMHKY MACCH 3epen.

Ynpaxuenue 72

Mocrpofite 3Ty KOMOHHHPOBAHHYIO MOACAb M BHOOAHNTE pacueTs
npH pasHod crenedwn nopaxenns anctees. [lpeanonomnm, yro ma-
YAJBHOE YHCA0 HEKPO3OB HA JHCTOBOH nosepxuocTH cocTapaser 107,
1079, 2.10%, 5-10"° ra—'; orHoCHTeALHa® CKOPOCTh PacnpocTPaHEHHA
ungperunn R cocrapaser 0.3; satentuwi nepwoa pasen 10 eyr; -
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deknnonnwit nepuoi— 4 cyr. Henoasayire dynkiio D]r:".'[,h‘l", KOTO-
paf oOnacHAcTeH B Taba. 2 (cm. pasaen 2.2), npumute N papusim 10
uesoe yncao).

Ma pue. 84 Buano, 4T0 NPH PABHOMEPHOM pacnpenesesnn rpubra
no BCeMy PacTHTEALHOMY NOKPOBY nabawaawtca Handoapline no-
repn depna. Oauako 8 GOJLIMMHCTOE CAYYAcB HACTOALLARA MYHHHCTaR
poca CHaYada MOpaxaeT JHCTBA HIDKHEro fApyca 1 JHllb NOTOM Ha-
YHHAET PAacnpoCTPaHATLCA Ha BbillCAEMKallHe HAPYCHL HEKpO3W B OC-
HOBHOM JOKAJAH3VIOTCH HA HIKHEM Apyce JHCThed, YHer 3Toro oi-
CTOATEALCTBA B MOLEIH NPHBOANT K FOPasio MEHLITHM noTCpAM
MaCcCcH 3anacamllnx opraHon.

¥npaxcnenue 73

[epecrpoiite KOMOGHHNPOBAHHYID MOLEAL TAKHUM olpazoM, 4TOOH
oHa yunTmBada 5TH spderTy. Bunoanure pacueThl no MOLCAH anq
pasHLIX HAYaALHBIX 3HAYECHHI pacnpeaeacHis rpufika B MOCEBE.

Brulconncannans KoMORHHpOBaHNas MOAEIb BCE-TAKH Hepechyp
ynpollieRa 0 Aancka 0T PeanbHOCTH, NMOCKOALKY OHA He YHHTHBAET
MHOTHX ApYrHX shdekton sanauns E. graminis na pacrenns. Hanpi-
Mep, BAHAHHE, KOTOpoe (0J1e3Hb OKA3ILIBACT Ha CKOPOCTH AWXAHUA M
oTocHHTE3a, B STOA MOAEAH KOJMHECTHEHHO HC onpeaeneHo o He
yaiTHBaercd. Kpome T0ro, B MOAelbh HE BREELCHO notpelacHie accH-
MHJIATOB TPHOKOM.

6.1.5. Bausnue xaebmoil pwaswunst Puccinia strii formis
Ha pIUMYN0 nueHuyy

Buinoanaa SKOQHINOJIOTHHECKOR HCCACAOBAHHE CHHMKEHHA Opo-
AVKTHEHOCTH Ha NPHMCPE 3apAMCHHA MIICHILH Gypoil piKaBuHNOH,
saH Jep Baib ¢ coaBTopaMi (van der Wal et al., 1975) nawau, 470
574 GOJAE3HL NPHBOART K MOBBIUCHHI CKOPOCTH TPAHCHHPALMH PO~
pofi nuennun. CXoanwe ABAEHHA HaOJIORAANCH B ATA nigeHnus, 3a8-
pamennofi xaebuofi paasuunofi (F. H. Rijsdijk, neonydaukoBannnie
aanuue). Bospociias cKOpoCTs TPAHCHHPAUMH MWeHild Npeino.ao-
HKUTEABHO OODBACHASTCA YBeJAHHEHHEM JHCTOBOH NPOBOAHMOCTH HAH
CABHIOM OTHOWEHHA nobert/Kopui, AnGO coveTanneMm TOro W Apyroro
W KaKHMH-TO HHHMH npuunsasmu, HuutaunoHnoe MoaeaHpoBanie
MOMKET NOMOYL NPOBCPHTL FHNOTEIY O TOM, UTO AMCHHO cnopoobpa-
ayiolMe NycTyaw rpufika, npeAcTaBAfIOULIRC cofiofi nefoasline OT-
BCPCTHA B KVTHEYJE JHCTREB, CAYAAT np]lumluﬂl_Haﬁ.f:m;!.a['r-mru AB-
nenps. OG06IUEHHEE MOACAH POCTA CCNLCKOXOSRHCTHEHHHX KYALTYD,
HeNOALAYIOWHE YIpoIleHHbIe FJABHCHMOCTH A" ONHCAHHA BO4 RO
Gadanca 1 BOAONOTPelJCHHA, HENOCTATAYHO AETalblbl LI HIYUeHHA
aannof npoGaeme. [aa Toro utofH HCCAEAOBaTL BIMSHNE xaefuof
pAABYHHE HA MOBEAGHNC CEALCKOXOIAHCTHCHHMX KYJALTYP, Heolxo-

2




NS, YeM ¥ 3L0POBLX KOHTPOABHLX pacTerndl, uto PABHO3HAYHO He-
AoGopy 2500 wkr-ra=! ypomas. H sgece UHppW 408 MmaceH kopHeft
BHIHIC, UEM ¥ KOHTPOABHOM rpynnu. MOoXHO cunTaTh, 410 Takie pe-
3YALTATH OAHME K PCaabHOCTH,

Haxoneu, mu ofwegnuuan momean POCTa CENBCKOXOIANCTBEHHEX
Kyabtyp BACROS ¢ mmuraunonnoll mozeanio xnefuofl  pKapunnw,
4T0 MO3BOAMAO PASMIHYHTE JATEHTHHE, HHGEKUHONHWE H NOrHGMINe
HCKPO3H. PeayawTatel sTux pacderos (puc. 85) NOKA3ILIBAKT, YO
IMHAEMHA XAeOHOI pKapuHHL BH3HBAET GONLIING NOTepH Maccw ho-
GeroB i HeIHaYHTEALHOE CHIMEHHE Macew KOPHEH, 9TO Takme nog-
TBEP#AACTCA NOMEBBIMH onuTaMi. Tem He McHee e Yaaaock go-
GHTLCA MOJHOTO COOTBETCTBHA PE3YALTATOB PAcYETOB MO MOJETH IKC-
NCPHMENTANLHEIM pesyabTaTaM. XoTa CVIUIECTBYET AOCTATONNO XOpo-
e corfacHe MeMKAY pacHeTHMMH oHPpaMn obuiHx noTepe Ypoxasn
W SKCHCPHMEHTAALHLIMH QAHNLIMH, Pe3yabTaTh HEKOTOPHX ONLITOR
He MOATBEPIKAAIOT OTHOCHTEALHOrD YBEAHYCHHA MACCL Kopuedt. [lpn-
HHHA TAKOrO HECOOTBETCTBHA MOMET 3aKJIONATLCH B HENOIHOM VHeTe
BCeX (PAKTOPOB (HCKAIOWEHD BAHANNE Gogesmi Ha IHXaHHe nogmep-
MANHA) WA B TOM, 4TO MH He A0 KOHua MOHHMAEM MEXaHHIM BJIHA-
HHH TOPMOHAJLHLIX NpoUeccos Ha pacnpeaenesne yraecsoaon. M pee
#e, HECMOTPH Ha NpHCyHe PACCMOTPEHHOMY NOAXOAY HEJOCTATKH,
BHICNPHBEACHHLIE IPHMEpH CBHAETEALCTEYIOT O CTPCMACHHH  fe-

TAALN0 pasofipaThed B npoleccax, onpesefAIOUINY NOBENCHHE CNOM-
HOM CHCTEMBl DacTeHHe—NATOrEH.

6.1.6. Henoavzosanue modeaei pacTenue—narozen

Paccmotpennan Buiue KOMOHHHPOBAHHAN MOICAE HCMOAb3aYyeTcH
KaK HHCTPYMEHT AIS H3YYCHHA BAHANMA BpeauTesed wam Goaeanerpop-
HLX OprannaMos Ha pacrenus. Meraibunle mogenn NPOAYKTHBHOCTH
CEALCKOXOIANCTBCHHBIX  KYALTYP, AHHAMHKH nonyaauuii  BpeaHTencit
H KOMOHHHpOBaHHLHE MOXeAH peaxo HCHOAL3YIOTCH B MPEKTHYECKHX
HEAAX 3alIHTH pacTenuil. 3agava sTix MoAenel — NpoBepKa  rHMO-
TE3, JAyHllee NOHHMAHHE H3YYACMHX ABACHHI 1 HACHTHPHKALNA ne-
PEMEHHBX, HMEIOUIHX pellawllee HAYeHHe AR PA3IBHTHS BpeaNTe-
ael u Goneaneft. [To sTuM mozeaaw PACCHHTHBAKTCA  NpHeMJeMue
YPOBHH HHBA3HH BpeauTeaell WAH 3apaeHHs 6GOJCINAMN B 3ABHCH-
MOCTH OT YCAOBHA NOroas, COCTOAHMHS NOCeBOB 1 dasu passuTHs pac-
TeHHH. 3TH PACYCTH BHINOJAHSAIOTCA 1715 PA3AHYHEIX Bpeautenedi u Go-
Ae3Hell 03UMOA NINEHNUW, YTO NO3BOANAD pa3spaforate npocTHe
obobiieHHbe MOdean wu/Han NpaBpTa NPHAEATHA pemleHndl, HeNodh-
dYeMble 098 AHATHOCTHKH HeolXoaHMOCTH Mep 3aumtel. B Hugep-
AUAAX PEIVALTATH ITHX PACYETOB OGN HCNOALIOBAHL MpH cosga-
HHH SHTOMATHIHPOBAHHON CHCTEMH  33lIHTH pactennii EPIPRE
(EPIdemic PREvention) (Rijsdijk et al., 1981). Ocuosannan 1a noge-
8ol mH(opmannun cucrema EPIPRE paspafiotana rpynnofl asTopos
B 1979—1980 rr. ana obcaymupanns XO3RACTB, CHEUHAANIHPYIO-
HIHXCH Ha npoHaBoacTee nwennus. B EPIPRE VITEHH WHIHBHIV-
AIbHEE XAPAKTEPHCTHEM Kaxioro ua 1000 obcayuBaeMLx noaed,
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A8 KOTOPLIX CHCTEM@ A@eT PeKOMEeHAAWHH MO YX0AV 34 NOCeBaMu.
Bea undopmauns xpauntcd B GaHKe AalpEx M BKJIOYACT JaHHBE
0 MECTONOAOMEHHH, CPOKax CeBa, coprax, O0OmHX  HIHKO-XHMHTe-
CKHX XapakTepHCTHKAX [104B, NpPHMeHeHHH TepOHIHAOB o A30THHX
yAoOpennit. Koraa depuep npeacrapiafser AoNOANHTEALHYID HHOP-
MK O CBOEM NoJe, AaHHbWe NO STOMY NOJI0 KOPPEKTHPYIOTCA.

Bes sra undopMauus HCnoas3VeTcs B pacuetax no YIPOUICHHEM
KOMOHHHPOBAHHLIM MOACAAM HJAH 00 MOIEJAM NPHHATHA pPemeHu.
[Moayuenntie pesyinTathl B BHAE PCKOMEHAALHA HEMEAASHHD MNepe-
aawTca Qepmepas. B macrosilee BpeMs ABTOMATH3HPOBaHHAA CH-
crema 3alnThl pactednid EPIPRE ncnoasayercs paas onepatHBHOro
O0CAYKHBAHEA CENLCKOTO XO3ARCTBA HECKOALKHX eBpOneficKuX cTpaH.
C nomomsio EPIPRE co3snana Goaee 3KOHOMHYHAS CHCTEMA 3alllHTH
pacrenni, CORpalllamwan pacxod MECTHUHA0B W TapaHTHPVIOULAN oOf-
THMAABHEE SKOHOMHYECKHE PeayibTaThl. JTa ONTHMAJLHAR YpOMKail-
HOCTh MOMET OTAHYATHCA OT MAKCHMAaAbHON ypomalHOCTH, NOCKOJLKY
pPClIa0IIAR POabL NPH BEPAGOTKE peKOMeHZAUHA NPHHEALICHKHAT aHa-
JH3Y 3ATPAT H Pe3yALTATOR.

HACTOfNLIEE BPEMA 3Ta ARTOMATH3HPOBAHHAA CHCTEMa 3alllTH
03HMON NIUEHHUW OT BpeauTenedi u Gojesnefi He aaer uudopmauuu
HAH pexoMenaaunfi no Gopebe c copHAKAMH HAH  HCNOJAbL30OBAHHIO
a30THEX H dochopuux yaoGpennii. MOXHO HajleATLCA, HTO COBEp-
IEHCTBOBAHKE HMHTAUHOHHHEX MOAedefi NOBEAEHHA A30TAa B NOYBE H
pacrenuax (cMm. 5.1—5.3) cosfacT HAZEKHYIO OCHOBY AJA ONTHMHI3A-
IHH pellenHil 0 CpoKax H HOpMax BHECeHHA a30THHX viobGpennii mox
O3UMYI0 NINEeHHLY, YTO MOXHO NOJAHOCTLIO OTHECTH M K Gopule c cop-
HOMl pacTHTeAbHOCTbI. TakHM o6pasoM, MOMHO CO3NATH KOMIJIEKC-
HYH) CHCTEMY 3alLHTHEl PACTCHHN, KOTOPas NO3BOJASET CHH3HTL cele-
CcTOHMOCTE noayyaemofi nmpoaykuum u ofecneydT IKOHOMHYECKH oON-
THMASbHHE PeayabTaTH,




OTBeTbl K yMpaxHEeHHAM

¥rpaxuenue |

8. CROpoCTs WAN TeMM,

[ 8 TEY ol B

8, CropocTs panna Hyam.

Wrpaxserue 2

i BocemnaadoTe ANTPOB, 4T0 PABHO NACWAZN, orpaMideHnodl rpadukoMm cKo-
POCTH NOTOXE 1 oheHM oCEMI,

6. B MoMment f=0 peseppyap nyer; mocae f=30 NocTyNACHE: BOAW OpEKpa-
WACTCE 0 AOCTHIBCTCH MEKRCHMAILHEA yposckn. Kpnavio meaiay (=0 n =30 mMoxHO

NOCTRONTL, po3dciHe BechL OTPeICK oCl DReMedl HE DCAeAobaTeALHME HHTEpHankb,

YMNO®HD CPEAHIOGD CHOPOCTL 38 HHTEpBAA HA o0 LAy # (pocyMMEpOBAE fodyvshes-
MBI A AYCHIE,

n, [MogcrassTe pasandHue IHAVCHAR AMR [ B VPABHCHRE, ONpPeIeIRIOMEe KoTi-
YECTIO BOME B pescpByape Kak GVHKLNG ppescnd; aan (=30 noayaum; @'=
=—1,2/60-900-1-1,2-30,

¥nparsenue §

Kax no sserouenuuaaniol kpusofl, Tag o npasol (148 noayaorapidsigeckons
macuiTalin} maxoxum, yro sepes 3 JeT uNCASHAOCTE CTagi COCTARHT 44 BIT stwi-
BOTHIX.

Frpascrenue 4

o, PoccunTonnee J0avends olpaivior e CrIAmennyie, 4 pasopeinnvie KEPRnyio.

6. Korda focTHracTcs MakCAMAABHKR YypobeHn, T. e, peaepayap 3anodHAETCR
ponoil. Oaiake, NOCKOABRY CROPOCTL MOTOKA Ha BXOQE CHAMASTCA NOCTENeiiHe, NOon-
LI e ¥YPOBRHH 10 MAKCHMAALHOMG JHAREHINR Tpﬂﬁ}'tf AoAroro E"I'EHIHIIL.

B, [Mpouece 3aseIMTCH BAROE.

r. Kosgdpuisent nxoamoro motoka, manprsep, o eamumiued wawepenia T-F

Yrupasmuenns §

i Japsipenw. Hanpasep, AMecTo RCTHRNOro anavennan 14,68664 nan somenta 10
noaywcHo aradcene 15,5,

0. JapLUCHIC PEAYALTATON PACYETON BHIBAND OWHGOWHEM AONYIREHNEM O No-
CTORHCTHE -l:'.l-l;l:lnpl}!:'l'll 3] 'F&I',‘:llI!'TI!:IdI_I EIEIHIE.'I. ﬂ'I.I.EFIﬁI-:':' MODHIID }'HL‘FII;I.:IIFITI-. EI:I-HFFI'I'IIZB FHE-
HOTHMEE POl

. TloayweHite pesyawTate e B anmintideckony pewenno. B sosment 10
KoalgecTao soau coctasaser 15,1,

X npExHeHuE &

a. Cxopocth MasEHeiiin ApRAo NponopuiioHATLRa PASHOCT MERIY QaETHUCCKNM
1 PABHODECIEM COCTOREINEMEL,

G. OrpulaTeasH Y,

B, dy/di=>50 —cy. PasHosec#e pocturactca npu Omomacce aucrues, pasxof
1667 gr-ra=!, lNpopepsTe STOT PEIVALTAT, HAYNHEA ¢ ypooued 000 gy 3000 xr-ra~!,

FrpaanEnRe 7

a. Kospdumsenra u‘ruawm: cocTasamor 0066, 4, 20, 50, 1000,

6. y.==448,17, 1254, 105,13, 102,02, 100,1.

B, oan obuiero Elpmu B MPOUSHTAX 308 MOI COCTABARET (Ui—us)/ by 100 =
= 348,17, 284, 5,13, 2,02 n 0,1 %. 3Ta Qoan OTANMAETCH OT OTMOCHTEALMOR CKOpOCTH
POCTa i HeM BlWOIE NOCAeEanRa, TeM Goakwe PAIHDCT,

Mrupamuenne 8

A, ¥paorewne cxopoctn nMmeet mua dwfdi=1/TC{16—w). Hamenenne sa npe-
MEnmof u:tre]j:mn paneo TC u nps nocroanHol ckopoeti coctasarer TC- |/TC(16—mw)
wan (16— w),
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Taxn OGPRIOM, PAIHOCTE MEMLAY ©@ I POBHORECHMM alayeHweMm 16 ycTpaHRETCR 30
oany ppeseniofl prepaaa, paniiuft NOCTORRAON BpeMediL.

6. B koutype ¢ noaomareasHoll ofpaTHOf CORALID RIMCHCHHE MANpABICcHO OT
SOCTOANRA PABHOBCCHA, NONTOMY KACATCALHAR SKCTPANOANPYETCA HA3RA, K COCTORHILD
HEVETORNNBOrO PADNOEECHH, § BEPLCCRAET rOpHIOHTAALIYIO AHNNKED paBHonecHA 1WA
oAHH BPEMENHOR MITepnad (NOCTORHHYIO BPCMEHN) parbue,

Yrpaxuenue 9
a, gy =2y, =y, 16— eMITE =2 Orciona At=TC In 2w Af =0.7TC.

6, Mepuog HoAypacnazs — 570 BPEME, HeobXoAUMOT N8 COKPALENiia NepaoHa-
gaAMIoro Koanectsa 8 T pasa.

Ynpascuesug 10
a. Cpeanec wpesa muann cocrasaset VT cannmn spesen, O6n Gaoka 3a0epHKN
HANL EMKOCTH WISHTHUHL, HOYTOMY TPREHCHOPTHPYEMO2 BEUIECTRO 3AARPHKHBACTCR

n KAMIO0M N3 HuX B cpedres Ha VT/2 eaumnniy Bpeses.
6. B CraumonapHoM cOCTORNMN BXOMNOR OOTOK PABCH BHXOIHOMY IR oboix

Gaokon 3aacpskd. Caexopateasno, Rl u OUT, pasnst IN;. CoraacHo vpaBeenns
T, !.'-EII;I'."J.- slmommeTeR caeaviomme coortomennsn: INi=H1:/(VT/2) n IN;=

(U Tio) Orcions HEs—INoVT/2, 3 H2-VT/2.
B, i=0 IN=Rl=0UT=100 ' p neacio
Hl =H2 =400 u?
i=2 HI =400 2 (200 — 100) =600
H2 =400 + 2 {100 — [00) == 40
Rl = G004 =150
OUT = 400/4 = 100
f=4 HIl =600+ 2 {200 =150} =700
H2 =400 4 2 (150 — 100} =500
Rl =T700/4 =175
OUT =500/4 =125
=96 Hl=700-2 ({200 —=175) =750
H2 =500+ 2 (175 — 125) == 600
Rl == 187.5
OUT =150
=8 Hl=750-2(200—187,5) =775
H2 == 600 + 2 (187,5 — 150) =675
Rl == 193,75
OUT == 168,75
{=10 Hl = 787.5
H2=725
Rl =196, 875
OUT = 181,25
$om 12 HI =703, 75
H2 == 756,20
Rl == 198,44
DUT == 189, 06
T. JlocTuracica cleivionies pasioRecADe COCTORHNES
Hl =H2 =800 »°
IN=R]=0UT =200 »* a gegeno.
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Yapaxuesae 11

Hax tore urofie paina 3BM cnpaspaacy ¢ sunoanennes aaasnmua, notpedyverce

RECKOALED CHEUNgUIMECKHX KOMAHT YOPARIEHAR Pemenies sanagi. O6paTuTecs b cnoft
JBM.

Yapaxnenic [2
a. TWT=INTORL (TWTI, GTW)
OTW == ((APHST — MAINT) *CVF
AMAINT=TWT*0.015
PARAMCVF=10.7, GPHST == 400.
INCON TWTI = 1000.

6. CymecTpyer cRAih MOMAY AuMxaHieM NOJIEPMARNA W Maccofl cyXoro pedie-
crea. Hewm Goanime 5ta maccs, TeM GOALUNE YIASBOIGD PACXOAVETCH HA AMXANHE NOI-
REPHMANHA I TEM MEMBIIAR HX HACTH JOCTYAHE AOA POCTORMWX nNpoleccom. B cucresmy
BXOAHT OQHH KOHTYp oTpuuarensuofl ofpatioll cBaan, NOsTOMY ee NOBEJCHEE ABHA-
AOFIMHG NOBESCHID CHCTeMU ¢ HENOAHCHECM pescpavapa momolt (em. 2.1.4); sacca
CYXOro BEWECTEA YBEANWMBAETER, NMOKa He GYAET JOCTHrHYT YpOBEHb PABHOBCCHN.

njpdepeinnanioe YpasHeHHe A8 POCTS HMEET B

d (TWT)/dt = (GPHST — 0.015TWT) - 0.7
i, DHROriEG,

d (TWT)/dt = (GPHST/0.015 — TWT) - 0.7 - 0.015
Pamnonecue aocruraerca, xoraa d (TWT)/di=D:

TWTeq = GPHST/0.015 = 26 667 xr - ra™'.

Bpesmennof xoxdduuncat cocrasaser 1/(0,7-0,015) =935 cyr.
B, BaomnreR ptopoft  (nogomnressnwmif) woutyp obpatiofl cmman. Bpesmeumoft
Kosgrient HeNpepLlEHD HAMEHAETCS.

¥npaxuenue 13

OPHOT = DTR* (1. —REFL) * (1. — EXP (—0.7*LAl)) *EPS*30. |44.
DTR = AFGEN (RADTB, TIME) *1.E1D

FUNCTION RADTB == ... (cu. mompoc ynpamueawda 13)
PARAMREFL =0.1, FEPS5=4.35F-9

TIMERTIME =60., FINTIM=210., DELT=1., PRDEL=5.

Ecan mce npoune yeaosns MapaMETPE AHAIOTHYNNE NPOFpAMME OOApasmena 222,
pgcc;;rrnlnl!ﬂﬁ hOHCHHLR  CyMMapREE  ypomall cCcyXoTo BPIOECTEA  COCTADNT
19679 Kr-ra=!.

¥rnpamiedue 14

MAINT = (WSH + WRT) *MC

MC = AFOEN (MCTB, TEMP)

FUNCTION MCTE=(10., 0.008), (20., 0.015), (30., 0.030)
TEMP = AFGEN (TEMPTB, TIME)

FUNCTION TEMPTB = (60., 10.}, (210., 20.)

Hoboansen nporpaMMy yopasucina 13 srama YPaEReANAMN M HOAYNECM pOCCHI-
Tannuf ypomai cyxoro memecrnn, panmsft 20874 Kr-ra=).
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ueuHCANTCABHLWA uenTp. Paaysmecycn, CSMP aomsen GuMTh peainzopas ma pamed

Ynpaxuense 15
PeayaAbTaTol PACYSTON NOHAIMBAIOT HAANMAE CYUSCTBEHIEX PACXOMACHHN MeAIY

sccanramaait agavesasy gyukgait AFGEN u NLFGEN, ocolenno X1R MHHEMY-

won man sagcusysmos, B oGues, dymouns NLFGEN noaeawa roanko pas weanned-
HHX PRIOD ABMHEE, HE COARpAAULIX PLIKNX paspusos. He 3abyaste mscetn o npo-
rpasty END, STOP n ENDJOB.

Vrpaxcrenue 16
Cxemn pacwéta:

LAl =AMINI (W5H/500., 5.)

GPHOT == GPHST* (1. — EXP (—0.7°LAl})
MAINT = (WSH 4+ WRT) *0.015

QATW = ( GPHOT — MAINT) *CVF
OSH=0.7"0TW

WSH = INTORL (WSHI, G5H)

ORT =0.3*GTW

WRT = INTGRL (WRTI, GRT)

TWT — WSH 4+ WRT

Ecan wss  nepescHiofl  Hanncanoe HeOopaniasRe, AanprMep, MAINE suecro
MAINT, CSMP npucaansaet weniciTudguuiponaniol nepesediion HyAER0S IHANSHHS
n coolmaer of ¥TOM B KOEOE BHX0Ls TpascaAmun. [Iposepure mporpaMuy.

Ecan nepexendsa CKOPOCTH 3aNHCAHD Rk diynxuud pyrofl nepesennoll cropo-
cre, CSMP coofmacT, 9T0 TAEVA 38384Y PCLMATh HEALIRA: SPACUETH REINOSAIT AAre-
GpansecKuil Wik, coaepmamnit creayomne steseita: GSH, GTW, MAINT, GTWs,
a Takme ente ot wien: GTW, MAINT, GRT, GTW.

¥npaxnenue IT
LAl = AMINI (WSH/RATIO, 5.)

PARAMRATIO = (400., 500., 600.)
PARAM GPHST = 300.

END

PARAM GPHST = 400,

END

PARAM GPHST == 500.

END

STOP

‘ENDIOB

B peaviantare pacyeTos o, STol Nporpasuse  nogayuein cne IVeuine Anasenis
CYMMAPHOro CYXOro seiueeTa:

GPHST
RATIO
30 40 50
400 11841 16053 20255
S0 11516 15749 19 960
G 11148 15410 19637




o

Yhnpoxnerne |8 :

Jowerus, s10 n UPDATE atnicaso HecKoabko NepeMeRibx, WMEHOUWNX uMe
puan ZZ1002. Brin pMoHa COMAGHN TPAHCAATOPOM ANH MPEXCTARACHIA RNYTPeIE
NEQEMEILX, NORLTRIOULIYCE # MACRO pacwmnpennax. Hus vakodt nepesentof, ®
GTW, sauchpercs oxnns ZZ. .. nMenes, o npi creaywomess MACRO pacumpennn —
apyrina pxenes Z£, ... Takae orseToM, ¥To NANCHILTACE NOCICA0BATEILNOCTL G0
topon, Ecan npi nporoie nporpaMibl ANTOMATHYECKN ME NOAYSGETEN  pactos
UPDATE, caamutech ¢o CBONM BUYBCANTEALEMM Hentpos, sTolud vaHaTs, Kok
oI YA T,

¥ripawwenue 19
[pi oywehes maxos yposie ﬁarlmm RESL no cpasmenwo ¢ KRESL nwes
npenehpemnso Meaoe awasenne, [Mostomy CGR panno RES-OL1/(=0.1) b uns
aeitio camofl RES. Tencpe kos@@uunent ppeMeHi pased ognol eAuNALRS DPCMEH
B AannoM cayyae | cyr. :

Mrposrenne 20

Oasn TWTe 10000, wessnuft wmimka gaer RESL=00312 n GPHRED=387.92,
Mpn nenoalaobaumnn MCTONA NEPeMEHNHX COCTORANA 5TO anasciie 1ax RESL nourn
poeTnractes B MoMent TIME=6.0 (0.0346) n moasocte 8 smoxenr TIME=1T. Han
TWT =2000. peayanTati pACUCTOR € MCOOILIOBINHICM MCTOLA NEpEeMENIIME COCTORNHN
npEnoasTes B Taba. 4 (pasaen EE.EGJ‘. Tpn wenoassosanns HesaHoro upkas RESL=
=—0.27597 (!) » GPHRED =343.66. 3ty peayasTaTh pasiiaores calmikoM cuandol

¥npasckennge 21
Boamomuas nporpasusa CSMP npencramnena wa pne. 86, rae A — uncaenneil

peayauTar, AA — anaantevecknfl peayapTar. PesyvavTama pacueton 0o 5TOR npo-
rpaMMe cM. B Taba, 5 (paagen 2.3). |
TITLE INTEGRATION KETHOD
A=IRTGRLLD. . R)
A=RU*EXF(RCA*TINE)
INCON RU=1,
FARAM RGit=1.
A= EXT{HCR*FINTIN)=-1.)/ROR
ERR=AA=A
METHOD RECT
TIMER FINTIM=4.,DELTw(1.,0.1,0.01), FRDEL=4,
S Puc. 6. PacnesaTsa nporpasss
WEMIOD TRAFZ CSMP  anm  weTerpuposadms
BN VIPABAHOER Mepeseniofl B Bi-
g?m:} RESPY A¢ IKCICHCHINEALHON YR,
Srop |
1 HANTHS
S PeImcEni. REPE
.!-’rr;f.iﬂrn‘uur 22
a, AHaauTnyeckoe pemwenne nmeeT nua 0.5 TIME? B wosue pacgeton n
TIME cranosurcn paspoll FINTIM, nostomy amansrumecroe Eu ameH Eﬂﬂuaﬁm“
FINTIM-FINTIM-05. K ) o5 T
NTIM-FINTIM-05. Koras FINTIM=035, sro coornetcrayer 0,125 Mporpamuma
AdSL HAGICNHOrG pelicHuR NpelcTasacna Aa pue. 87. PeavasTtate nutancaenns owmbor
MO 060BMITE B BIAe TabIm: g
METHOD
DELT
RECT TRAPE RESFX 1
0.1 0.025 1] 9.31E-10
0.01 0.0025 —1.86E-9 | —].86E-9 i

TeopeTHUECKH, NpH penoassosaitn seroaos TRAPZ n RESFX owasfkn  mommus
GHTL PAnid HYAW, NOCKOABKY 3TH METOAW MOrYT TOMHO HHTECpEpOBaTH AnHefinyno
pytriiio. Oueiis mefonbwan ocTaToTHAR omnbsa ofycaoBACHa YCESEHHEM HHOLA OpH
X NpeACTALARHHN D MAMENE. 3Aech OANHARODO NPHTOANK 06a METOAN — KAK TRA%FE,
rak B RKSFX. Kak n omuasnoce, npu ucnomsaosannn seroza Sfinepa (RECT)
HaGARARETCA AHHefNAR JaRHCHNOCTE ownbxn or DELT.

TITLE INTEGRATION METHODS
TIMER FINTIMs0.5,DELT={0.1,0.01),FRDEL=D.5
METHOD HECT

A=FINTIM*FINT TM=0.5

ReTINE
A=TRTORL(O.  B)
EHRmAd=-§
Pac. 87, PacneuaTia nporpasisi Eﬁ" Ay BB

CSMP  aas  HHTCIPHPOBANHN  METHOD TRAPZ
yopapamotled  nepemennof o END

aHAe AnHelinol dynxmmm, mllE‘l'Hﬂn RESFX
AHSACIINEG PICCYNTMEBAETCE  pod- 5MF
HOCTh SECIENHOMD o ANASANTHHCCHOTD ENLLIOR

PETEE L,

6. Hncienpoe pemenne sTopol sagawn msecer snn AA=FINTIMY3. OumGrn
clofienn » creaywmel TaGanue:

METHOD
DELT
RECT TRAPL RESFX
0.1 0.01 1667 —0.8333E-3| O
0.01 0.24ITE-3 | —8.3330E-6 | —4.656E~-10

Toarxe RKSFX Hl.'.lﬁ-il'.l'.'!'l’ TONHO MNTErpHPOBATE STY (BYHKILKO, NpH RCOOALINDAHNK
Apyrux Metonon HabGionaetc ofLuHaR (nepmoro HEHM
TS, (mep BTOPOro MOpsiKa) aam 0CTh

B, AHRAMTHNECKOS peluenne AR cHiycouas wmeet pna 1/PL Onmben nocturanr
CRAEAVIOMWINE BuageHnl:

METHOD
DELT
RECT TRAPZ RESFX
0.1 0.0105416 | 0.0105415 | —1.74M4E-5
0.01 1LLO4TZ0E-4 | 1.04T22E-4 | —T7.45058E-9

Yanoureawio, wro merox RECT aaer tanme me ALTaTH, Kak n T .

Toro, ownbkn RECT cpasanu ¢ DELT Hmnmﬂt&f BTOPOrD nnpamg‘?ﬁu wy?
AORICHO CHMMeTpHefl CHRYCOMARALHOR GYHEUNH 0 oGascTi nuTerpipobaneR. Qondxy
NEPEOTO NOPARKD APH NOTLEME CHHYCONAM KOMTEHCHPYEr COOTBETCTRYIONLAN OlfHbEs
:n:ﬂiim CHNMCHER, B PedyALTATE 9er0 AoMHUMDYET OCTARRUIANCA OlHGKa BTOporo

19 Sawaa N S04 080




wrpaxrienue 23
. iiaYAAbEoM cerMenTe nporpaMuu COUNTI n COUNTZ2 pgoamuu OHTE
sauynend. HexoTopue peayastaThl npeAcTasEM B BRAS TAGIHIN:

METHOD
RECT T
DELT EAPL RESFX
COUNTI COUNT2 COUNTI COUNTE | COUNTI | COUNTZ
1. 6 5 10 & 18 5
0.1 12 4l a2 4l 162 41
0.01 402 401 802 401 1602 401

B smoment [ nporpassa BHAGARRETCA Asadas — oaunin paa npn KEEP=0, sropodf
pas npi KEEP =1,

6. Mas npeobpasosania NOSORT s PROCEDURE uysio onpeasanTs BXOINME
H BEXOANME nepeMentue, B gannoM nprMepe DEXOAHWMH OEpEMeiniHMn ARIROTCR
COUNTI] u COUNTZ2, Eanscrnenias nxoaHas nepemessan — sto KEEP, nostomy
NOTYYEEN:

PROCEDURE COUNTI, COUNT2= COUNT (KEEP)
COUNTI| == COUNTI 4 |
COUNT2 = COUNT2 4+ KEEP
ENDPRO

Vi pHeRae 24
Pacser cyroanofl dotocnireriveckn aktisioh painamnn (®AP) DRC u cyrou-
Holt cymmapuoft aceusuanmun COp DGAC MoMHO BRAOGTHHTE, HCOOALIYA TOALKO

onepatops 206—233 na tefn, 9@ (em. paspen 3.1). HeoGxoamsmo onpeaciuts LAT,
Lal, TIME u FOV. Ofpatnte ocofot SHEMAHHE HA NpaBxAniocTh sadanna FINTIM
1 DELT. Hanpuxep,

PARAM LAT==52, LAl =5, FOV =1,
TIMER, FINTIM={73., DELT =1, TIME=172.
PRINT DRC, DQAC
B peayasrate noayuaesm: DRC=1,69654-107 w-u~1 n DGAC=795,2] wr-ra=l,

¥npaxuesiae 25

SLEA onpeneaser anawenme LAl o, cacgomareansio, RANRET HA CHOPOCTh a0CH-
smiciann OOy 1 CKOPOCTH POCTA PasaAmHLX opraHos. Upeasmepiio sucoxoe asavenie
SLFA npanoant X ypeasmepio BLCOKHM SHEWCHHAM M3CCH Opraion pactenns. 3ta
nonoiTensian ofpatnas codab (cM. 2.0.6) DpOmomNT K VIVAINCHHIO CHTVELHIE 10
Mepe MNpoaoMenitn Pncﬂﬂnu. Hanpasep, sagaare SLFA=0.002 zser WSO =3R05
n WLV=750 gr-ra-! ppu TIME=390. (puc. 24), » 10 npems xax asgaune SLFA=
=0.0022 npusoant x 4319 u 911 kr-ra—! cooreercraenno,

¥npowuerne 25
i1, ITH TaAHHEE MORHG BRCCTH B MOSETh, m3sMenns FUMCTION FSHTH, FSTTB
n FLVTB. Canaxo 63 naMeHCHNA OCTAALHMX GaKTOPOE Hetkdd WARNTHOMUHPOBATE

DOIVICITHBIE TR PacHETAR PLIVILTATH Awboll peaanio cViECTaYIOWeR ceaLeKo-
xoasiicraennoft KyaLTypofi.

290

r. PaccmoTpuM, Q3R npuMepa, pan apaveEnfl napaMerpon, cHenuduRecKuX AR

NaUHLIX KYALTYD:

Tapasatpn Kaprodens Con
PARAM DVR 0. 0208 0.0167
INCON WRTI D, 100.
INCON WLYI a00. = 1.
PARAM SLFA 0. 00285 0.0033
PARAM CVF50 0.81 E..ﬂ
FINISH DVS 2.5 e

Ypomalh WSO coesux Golop cocTangaer 4727 wr.ra='! ma 55-e CyTKE, KapTo-

denn — 10429 gr-ra=! ma 57-¢ cyrem. [lpm 3TOM WLV coctamit cOOTBETCTRENHO

|587 1 388 xr-ra—t,

¥apaxenenue 27
F,.anh o Ry nupamen o ONHHX H TEX Me eNNAnuAx. Tponszeaenne el Tagwe

AOAMNG GHTE BUpAMENo B KIIOrpaMMax na | ra b §ac; SHCACHHOE 3HAavedie AR

¢ paswo 0,5. B creayiouel tabinue NpHECACHM PaccyMTAHNME 3RatueHi Fa npan

pEAA anaueAnit ocnemennoctn H:

Fn o
H Broart
ol 41T - gonsERTOTii- pastoGouman
":E'I‘:::E"r:"“ P:::m? "'-"::“m:“““' runeploas
i — — 100 a0, 6u8 24,070
10 0, 8095 0, 6377 200 46,584 35,024
B # 16,695 13,977 200 58,713 445, 955

Ha tafanuid BHAHO, NTO NpH MCNOALIOBANHH pasHofounofl runeploe MAKcH-
MaitHas CKOPOCTh AOCTHrAETCH FOPAIN0 MEAAEHHEE

¥npomnenue 28 ;
ﬂ.?t‘lja ofecneqelnA COTAACODAHIECCTIN ERINL HIMEPCHIA CROPOCTL HCTHHROH 2CCH

ssnAuan COy cAefyeT BHPA3HTL B KAAOTPAMMAX HA M B ceKyHAY, sq:-@mmm#;:
ICMONLSORANAA POARALEN — B KHIOTpaMMax Ha | M=, ocpemenHocts—B “t X
ga 1 2 Orpcmenie Cfrz Zoamno GHTE THKHE DHPLKCNRO B mu:nrpauuu Ha u:
B CEXYHAY, MOSTOMY C ayuile BHPAINTE B KEAOCPAMMAX Ha I »* arx b CEEYHAR

paxcnenue 29
ﬁg}: Opi Maaoh OCBCUENHOCTH, TAK W ApH pedmunTe YTAEKHCAOTH, MAKCHMAAL-

Y10 CKOPOCTH ACCHMHARIMA MEALAR CANTATEL Geckoneuno BHCOKOHA, NOSTOMY MOMHO
onycTHTL Npousnescnne €M B sRamenatens (16). HNenenne 03 Fmm # YMHOKCHHE

na C maer:

eHC

.Fr-_.-_r-LHrI—i—L M

. 8 cranta Muxasmnca—Menrten gan COy passa effrs. 372 dopMyaa NoATEEp-
;z:nﬁpummnmnu: o TOM, YTO DpH HA3Kofl OCBOUMENIOCTH HacHmEHHE C0Oy ma-

CTYTNET paHbIle.
19* 201




Vnpaxnenue 35

Urofu npusecrn ypanseime (18) x muny (14), pasmenns wu L
HETeAE WA Fuwr«/C+1. Samerid, 410 Fam+R L2 s CARTEAL H 3HAME
AoSTOMY EH]:I:}EEHH: g Fo MOXIES ﬂm;unhcm?lm Fom/(Fumr=/C+ 1)}

FumC]lr
e mmliry
mm+ Lfre Ra.

Sta Qopuyna NoKAINBAET, YTO CKOPOCTH HCTHHHOR accHs anHan
’ HARIHH OHHO)
HACHIMERNH 3aBHCHT OT KonuenTpamny COy wa ywacrie nnpﬁuﬁqnﬁl:uﬂum. ?

Ynpaxuenue 31

B ypasnenun (18) F. npupasmmmactes & u
ymo, Ra nepesocuren »
paselcTAa, ofie YACTH XOTOPOrS DCIROARTCH B CTCOLHE, pauII:fn —1: AN
| Fx 1 |
— + — =
eff 1 + an Ed b
ST0 YPEENENHE VCTAHADANDELT CHBASL MO
3 ay H u € na womnese ;
:ugtril KOMTeHCAniN Momuo HafiTe, noowepemo Aonyckasm, wro ﬁunulgngr;gl::::%
KOHCUHCCTH, 7 pPeluad OOJYRCHNOC YPARHGHIE OTHOCHTEALNG :
mepeseniiof. Jlan sapanmux anavensdi NAPAMETPOBR HAXOLNM, YT F;TEE.?HE?:E:EE
3 C; (ofuwno obosuauaeten cuspovos T') coctanaser 9,07 10~ w3 Yrofu ame
paaute KonuenTpaumo COy B Kyluneckux CARTHMETPAX Ha | MY caeayer pasfgcanTs
f:-:ef“:;m;:f Ha 1,83-10-% proiona caeayet, wro I'=5 cu.u=? (1,83- 104 — a1p
sl gtr]p%aitru 1 ca® wMcToro yraekueaoro razs npe ansaensn 105 [Ta it

¥npaxcneuue 32
A3 WHEEKC THCTOBON NOBEPXHOCTH HCKOTOPOMD CAOR pamag L, st
« 3TOT chofi 3a-
AtpRilnaer W uoraomaer L., nponyekam moaw 1—L, or naxsmmers 'uu 1B p:lm:::_
;E::ﬂﬂg :E:m' .E{[inn ?53 Eammnmnux APYT 33 ApyToM chaoes oftee mnpo-
yex: “TaunT (i—Ly)". Coraaceo ypanueimo (25), oH0 Boamne BT, b
e—KLAlL e LAle=nL,, T

-T&-——E:Jn{l ¥4

dan Lo=035, 0,1 u 001 waxcaus, wro X' cocrannser .38 3
. M, i i S | | .
creenno. Yem wenswe L., Tem Samwe K x cnoss Munnmrﬁﬁutiugu;'ﬁnqimﬁﬂl
_..El,mq MOCAGULCHION  po AR B paBa I-—{J—E.J", NTa coctannr 0,984, 0.958 '
0,931 ana L,=05, 0,1 u# 001 COOTHETCTRRHHED, o 3

Ynpaxcuenie 33
mﬁ!."}::u-:.:p:::‘:;m; I::l['-!EIL'EJIZ.'I.rIl:I. W0 LANAINE NOBEPXHOCTH HOMBE! SHCHOMCNUMASHHO CHi-
e o + Ll HEITI:IPHZEI A0 ADCTHNL JNARENHEA NECKORLEED

: . ] mEe 4, npe-
?H:.:ll: HEM OTPAMCHNE OT NOBERXHOCTY NOSAkL YTRATHT COOC BAMAINE HA ofiiymo 'u‘l'pF:-
.ﬂ.-um.-:mE.-m enocodiocTs.: Puc. 88§ NOEAINBACT, KAK P ZARNCHT OT o Jaa vnsknx
JHIPENHN O Hpvenne K opebananreasto pasuo 1—0.50, nosromy sosddutient or-
PAKEHNS p. NPRMEPHO paDeR %ﬁﬂflﬁ-l—ﬂ,ﬁﬂ]. Moxmo onyeruts nponamesenne
20 B 3HAMCHATENE, HO He B UHCANTRTE, FA8 &TO

fe CANMCTOCHHGA wiew; orcioaa p. ynpomsetes go
10 0,250, Tagum obpasoM, fame aan COMKHYTOTO PacTH-
TEABHOMO NOKPOBA KOIQPHUSENT OTpamesna Gyger

PLBER JNLIL OKORO 'fy snavenns kosdduinmesTa or-
PAKCHAN OTALALHONO JACTA, cocTanasiouero 0,50,

} Ulpuuiiea storo & ToM, TTo GOALUAHCTHO ANCTLES
YICTHHEHEG JATEIERG 1 l.:l'[pl:l.?ll:-B.ET Meihibe CRETA, *heM
AHCTHA CAMOMO BEPXMErD RpyCa, ]

Puc. 88, 3asncumocts wosdduunenta orpamenns
J [« COMKHYTOTO DACTHTeMBIOrC noxpoma or Kosphdn-
106 LHEHTA PACCERHEA O OTAGALHEE AHCTLED.

¥rpawnenue 34

Coraacio ypanwcamo (24), npi otcyTeToud ofanuWocTi i bmcote coanua 60°
NpHXOAKLIAA BHANMAN PAANAURA cocTaRAseT okado 470 Dr-wu=2 B yesonuax cnio-
WOl ofFa9H0CTH CODTHETCTBYIONIE: ANAYEHNE PIAHELAN COCTARNT OpHAANIATEINID y
0T  YRE3aHROrO Bume (oan yao6CTha  DMYnCRENnll OXpYrANM STO JHAYEHHC 00
100 Br-m—7). Kospdumnent otpamenun nocesa aan viansmoll pagwamun (o=02)
coctenamer 0,066, nostouy OiA2Ne RRINMOR pooHBLM HAL PACTHTRILHLIM ROXDOBOM
Gymer papen 944 Br-m-% ¥pannenne (26) anrer wosdupnument ocaalenns 418 pac-
ceRtiof manMod paaraun, papewi 0894, Dro canataer, wTo Kamash caof o ean-
HIENHOR JHCTOBOH NoBepxMocTIO nponyeTnt o *Mi= 0409 u morsotwr 0,501 nagawo-
HIErO. WA NEr0 OCTATOMHOrD PALmiinuuoiiore notoks. OTCOIN NOAVYICM CACTVIONIYIO
CXEMY pacnpeasaeiie tiInMoR paTnanin:

Henisnas BeemsisAmsiin

[ BT

Mpuxoasuan 100
Orpamennan 5,6
Baaaic o1 4

Moraowenne 1-M caoem 55,8 13,2
38,0

Moraotiesite 24 canes *"'_".8 b, 0
15,8

TMoraougense 3= choeM 8.3 (.5
.0

IMoraoieiie 4o corea X8 —1.5
- 27

TMorsomesme 5-5f erooM I.6 —2-4

Toraouenne  monepxng- e [Mocen 14,8

CThi DO

Adan Toro wrobe BafiTi CKOPOCTE HCTHHECR ACCHMIMALIN I08 KASI000 CADH, MO0
HENDALIOBATH ACHMOTOTHIECKYIO SKenoHenuHanuuy dyvikinno (13) n wasecrne cne-
ronoft kpaucll doTocuETed W HalTH BKAAS KAXIAON0 13 NATA CT0ES B TOM NORRAXE,
Eak oni npHpefems summe (-0 0 50 caon moayuanT Tak Mado paisamamd, 7o o
BE ACCTURETCH :.'r';m-:ﬂv;'.-:uruuﬁ HEMEI{"IEI:EIJIJFI:I“FIHFI J':I:,-'IE!-..'I':I.
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B kamzos caoe Ly moan ocpemenmofl ancromofl MODCPXNOSTE DORNG cyMMOpiofl
noae npuMof paanaune, KoTopes zocTnraer storo yposam. [lostomy ofumns 0L 3k
ochemenmoft ancronofi nosepxnocTn onpegeasercs wirerpiponamien ¢ Sdi BT oy
sepxtielt 20 mtkeell rpanEl pacTHTRAMMOr0 Hokpona. 3Ty JopMyaY MOMHO fpeg-

= EAL"S |
CTHENTR T B2 | —¢ dir }ll H|t|f- nrl“FIE‘J.EH]FDE CODTHOOMCHIIC CTPCALHTEH

K 1/Kair, ecan LA1 cranoasres Aoctatosto Goavwust. flam cdeprseckoro yraonoro
PACOPEARICIINA SHCTLEN, KOTOPOE HCTREYACTCA Yamte boerd, Kair pasnnerca 0,5/zin f;
CASIOBITET KN, I'.I._'[I:Illl..!mb EHE]J-EJ.I.I.E'HII.D'E JdHCTOoROH :IiDB'-EFl!ILHlH!'I'I[ PILEHI:I EEiJ‘.I ﬁ-. HP‘:HE
CCTN NOE OCHCISENNLE ANCTHA AXOJIATCH B VOTOBHAX DPAXNAIHONNOre NACKILESHIS,
ACCHMAAAIHR IH'-]F:'I.I!’TH.‘E‘T C EH-’.!E'TEI“ COaMIa, J':IMH-I:I-.TEH]" YEETANMHANETCR MITOMa gk
oceeieniof AncTonofl NORERXAGCTNH.
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Ynpascuenue 36

Ecau £, b (30) supasuts B ®oucdl Qopme, MOMHO BEMHCANTS MOMENT AOCTH=
WMEHNA COTHuCM BHcoTH @Y, A TaKKe ONpEREANTE AAHIY neproAn B WAcaX, KOTAR
akcoTa coanus Goasime B, Onpegenentas Takum o0pasoM BPOROAMHTEALHOCTL ARR
pansa:

PLENG e 24 siongs JamBi—sindsind)

4
n &0% A cos o i

Depxunfi Kpail cOANEUHOro AMCKA NOABARCTCA TOUHO HA JINIH TOPHICITE, KOCAS Bi-
coTa comuna coctanamer —50° (—0,833 rpasycos), nostoMy ssuuenme [ A0LKEO
coctamants —0,833 rpaaycos. Paanye mmcxa cocranaser 167 ayrd, 2 pedpaiung
B armocdepe 34'. Kax crepcrnue STOR NONPARKN, NPOAOAMITEALHOCTD ANA RanHEe
cIAAEMOR, GCA MOMYCTHTH, WTO BOCXOL i 38X0J COANNA ONPEASANIOTCR [P {18
Ha skparope AmiHa mis coctapaser 12 4 7 aun smecto 12 4 ponuo, & Hi UINQOTE
60° p cepemune neta 18 4 53 snn nmecto 18 u 29 Muw,

STTLE DAILY EADIATION

COBST Flal. 1415027

INIT

RAD=FI /180

RISE=0TH{=RAD*0,B833)

figg IS THE SIIMfS OF THE TIME OF SUNRISE
DECa=2 1. 45 *005( FI*{ DAY+10.173) /182.6)
.“:,Tll'LI:I-E1JFEHILII-'E.&T}‘SIREI'J.JJ'D3G

COSLD=COS{ RADTLAT ) *00S{ RAD=DEC

DYRAMIG

HOUR=TINE

SRS 5= INLD: COSLD*C0S( 2. *FI* (HOUR+ 124 ) /244 )
eSS I8 THE SImuS OF S0LAR HEIGHT

EHLEE’Jﬁ 5, D=HADIA( SHHSS, RISE)

D=Ur
Esnwss.w.mss}um 230
TF( SHHS5.LE. 0. JGOTO. 230
g2, *640, SENHSSEXP(=0. 15//ENHSS)
230 CONTINUE
ENDERO

DRAD=TIRTGRL( Q. , I60:0. #5)

ra mlﬂ'r’E-I'ﬂ'I‘EﬁL{D. [ D'.!
TIMER PINTIM«24.,FRDELaZ§,
FRINT DEAD

DLESG
PARAM TAY=P15 . s 862 s Tha s 105451350 4 1662, 1964 ,227+ 4 258, , 2884, 31945349,
FhRAK 'E..AT-E.E 46. ,T4.,105.,135 196, , 2274256, 2884, 31949 34%.)

=D
STOT
ENDJOH

Puc. §9. Pacnevarka nporpamms CSMP aas pacdera cyToOWHBX CyMM raoGaasnoft
PAAHANMA M AARHG AHA.

B mopean SUCROS npozpamureassocts ans DL b ofuieM pacCoaTHBAETCH
nosofro TOMY, K&K PACCMOTPEHD BHINE, HO MO HECKDALRO oramunofi dopuyne ({cal.
paazen 3.1, ynpasncine 24).

B nporpamme CSMP somno 1CN0ABIOBATE NPOUSAYPY WITETpHpORANNE, YTOGH
pafiti NpoJONMETEALHOCTE AHA JDYTHM OYTEM. B 3nnicHMOCTH OT BHCOTH COINID
cropocTs waMestenis nterpana DLENG sapaerca paphoft anbo aymo, AuGo eLHRALE.
Pacneuatsa NpOTHAMME MOMET HMETh TaKOl BN, KaK MOKAIIHD Ha pHE. 89, 3aeck
TAKME PRCCYNTHDBACTCA CYTOUNLA BEANNHHA cysmuapuoft pagnamEy. CyTounan mis-
was pagmauns DRC v pasgese 5.1 mpeacTanaedia n RURE MATEMATINECKOrD BHpaKe-

WA OT WEPOTIE § BPEMENH 1 PABHA CTPOTO NOJOBHNHOMY IHANENHI DRAD » srok
nporpasme, eci® Kyem=0,1.

¥npaxcnenue 37
Cu. pre. 90.

294

mITLE NET CO2=ASIIMILATION, HORTIZONTAL LEAVES
CONST FI=l. 1415926

TARAN LATs40.
FARAM LAI=S.,LI=1.

FARAM SCVwll.
- )

3
GATSERING OOEFFICIENT FOR VISIBLE RADIATION

T.Iﬂ" m‘{-‘lﬁﬁ-.
TARM EFP=l.d4,
!‘M M‘:r
INITIAL

RAD=TI/ B0
45

DEC==27.
SINLD=5

COSLO=003
SOVI=SQRT

AMAT =30

spos{ PLé{ DAY+ 10. 17)/182.6)
RADSLAT) *3I8( RAD=DEC)
m-mﬂnms RAD®DEC)

1

=SV
HEFTsl =8V} /{1.+3QVI)
- REFLECTION COEFFICIENT

KDIR=14 )
. TTNCTION COEFFICIENT DIRECT LIGHT

KDIF=EDIR

®50VI

. ELTINCTION COEFFICTENT PIFPUSE LIGHT (INCLUDES WULTIPLE SCATTERING)
EBI&-EITE-RDI.R‘IS
EDIF=EXFL-KDIF*LE)

" INTERMEDIATE V.

DYHAMIC
AOUR=TTME

SxETG=0 INLD+ 0810 *00G (21 (HOUR+12.)/24.)

yACOEDURE FNET, SFAR=ASSIN(
B PHET AND SPAR ARE TOTAL NET FH

FEEI=0.
HEAR=0.
HIE-D.

ms‘ﬂ|z?rlm1|mrlii!m}

TP{EMHSS.1E.0.) GOTO 230

PROIR=ELY

[=0,2/5HH33)

o FRACTION DIRECT LIGHT

GPAR=G40*
BRDCLaS

SHHAS *EXF( =0, 15/ 5HE55)
AR*FRADIR

2
POLaSPAR®( 1. ~FRDIR)
E%EIII-F‘-{ 1 ...-EI:%T?}I »DIFCL*{1.=EDIF)

# ARSORBED
VIS8T -E 1a
'UIE ={1a
-E' '-{ 1-!"

FIUL OF IECOMING DIFFUSE LIGHT
—REFY ) *SUNDOL*{1.~EDIP)

_50V ) *SUNDOL*( 1.~EDIR)

EDIR) /(LS*EDIR)

OF SUNLIT LEAVES

154 ViSDPCelVISDP+VIST=VISD) /LS

VISSUR=VI

BOFC4+{ 1. =50V ) *3UNDCL
AMAX 4 FTAR

E)#(1,=ELP{=VISSUN® EFF/ ( AMAZ+RDARK) } J=RDARR

SUNLIT LEAVED Ay » )
%m{m&mﬂ} w1 .-r:.nw:anm-mﬁam.uﬂw.hn =l

FESHEAD=FHEHAD*( 1. =RLIk]) .
» NET PHOTOSYNTHESIS SHADED LEAVES

PHL=15%( PREHAD: FHSUN)

R ATcs »
* Iﬁ?{rﬂm ULITATING OF THE VARIABLES PR CALOULATIONS IH THE
- BEIT LAYERS

ELLI-:-EI.IA‘FEEIJ'.'HL

VISDPaVISDFYENTF

vIST=VIST*EDLY

YISD=YISO*EDIR

IHUJ.E.I-'!.IAI} GO 154

GOT0 231
230 CONTINUE

FHET==LAT *ROARK

231 CONTINIE
ENDFRO

FRINT FHET,SPAR

¥ETHOD HECT

:'m '.FIITIH-?I. & I':H.D'E-'I iy .DRT.ITI':
END

FIOT
ERDJO3

Prc. 90, PacnesaTka Nporpassu CSMP aan packera HCTHAMON BCCHMILTRINE Co;
PACTHTEALHOMO MOKPOBA € FOPHICHTAALHLMA ARCTBRMH.

L]
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'l:l;lf.ﬂ[ll:l:'lﬂ METDAY MNEpEMEHHWX COCTORHHSH, UE'}E‘JI.I'IEHHH‘ 0o nadHiann Tensocd=
JEPHARES ANCTE AHTErPURPYETCH © MOMOUEILED ERpASHERRA

Teuneparypa ancra TL pasua tennocogepsamimo HC, aereumomy na oc

mo naomaan tennoemkocts. W, LE paccumTmeamTcs no ypasnenunM (4

HC == INTGRL (HCI, RN — W — LE)

gfﬂ.“tﬂll}'ﬂ:

(44) »

gﬁ}. Hepea 200 cexyd pacReTHOro BREMENR YCTAHABAHBACTCN COCTORHEE pABHOBECHA.
PE3yALTATE MOTYTEEM:

RL
o 1] 100 1000 10000
TL 16,778 17,719 20,794 22,928 23,290
W —193,35 | —136,86 47,66 175,68 197,41
LE 393,35 36,86 152,34 24,32 2,59

[Moavsyace MetomoM ITenmana, ciavana meofixomuso, aRddepeRUHpYR YpaBHe-
#ue (46), paceduTaTL HAKAOH KpHROR MAPUMAJLHONO RARAEHHA HACKMMEHHOrD BOAS-

Horg napa:
o 158,60, (Tq)
g+ 239)F °

SATeM MOMHO HCOOALIOBATH Ypashenne (37), uroll paccynTaTh NOTEPH CEpMTOR
TeNAOTH; YPARHeHHE SHepreTHveckoro Gananca — utofie paccuntate W, o ypanhexnne

(43) » npeofpazoBaniHoM BEAe —wToln HafiTH Temnepatypy aumcra. B peayawtate
noayIaes:

RL
0 1] 100 1000 TOD00
L 16,055 17,802 | 20,790 22,939 23,292
W —182,12 | —I131,90 17,95 176,31 197,49
LE 482,12 331,90 | 152,06 23,60 2,51

Hanfonsmee oOTEACHeHHA HaGMOAAOTCA OpH SHANSHWAX CONPOTHBABHHS AHCTa
BL, papppax 0 m 10, 970 COOTEETCTEYET MOAHOCTEE YRAILMECHHWM NOBEPENOCTEM.
B mopmaneioMm mHTepsane asuavesnft conporHssenms (100—1000) ommulka merona

Meumana owelbh HEREAHER.
Yrnpaxuenue 39

B sToh CHTVIONHN HEEHHH& OHEA CXOXINTCH H PIE"IE'I.'H AT I-EIPI:II.ITH! PEIVIAL~-

TATH, KOTOPWE DOAHOCTLRE) COFAACYIOTCR C PEAVALTATAME PAcueTod No MeTogy nepe-
Mennnx cocroannA. Heasnuft ouxa sMomeT uMets BHA

TL=IMPL (20, 1.E-4, TLL)

ES == 6.1 *EXP (17.4*TL/(TL + 239.) )

LE = (ES — EA)*RHOCP/(QAMMA® (RL +RB) )
W = RN — LE

TLI = TA + W*/RB/RHOCP

OrRecATeALH0 METOAR AefeHHA MOnoaaM cM. puc. 20 s paagese 2.3,

206
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Emm acepumanmn CO; uupamn;cﬂ:; 1:: Sjmtn“rp;‘:luu hfl:mlmr;nmn -:uun.t

oTHBACHEE B CexyHAax Ha | M, 8 KONUENTRA z HECK ;
ﬁ?nfﬂ: W', CHOPOCTh AcCHMIARLMN peofxodiso pRANEANTL 1A nepexommof HP 41:.
[THES b3 ﬁﬁ' (npn TeMmepartype 00*C) Ane cornacoBaMiA AN Hamcpennn. Peay =
TaTH DACHETOB moxasamm ua prc. 91, CoeTomble KpRDMC doTOCHHTEIA ANA PACTEH
THIA u C,, paccunTamibe TAKIM DYTEM, PLCAAAAT nosTH Tayk we. Bosee nHCOHAR

=1
nEM

Eﬂﬂr

#00 =

200

Pic. 91, PaccuiTanmnas IRAHCHMOCTD Hﬁ- 1

MY CONPOTHBACHHEM AHCTBCR rr W nOrao: | : -
eunoft pannaused (400—700 nu) M aan i

m Ppa:-n::mn ana Cy » Ci 0 109 200 M 8mm

KOH-
CHOPOCTh SCCHMILARLUN pacresnfl Tuna Cy coseTasTca c meninel nEyTpeHneh
pesrpamel COs, MOSTOMY CONPOTUBASHHA PAIMIAKTER HEANAUHTEABHD.

41

E'"F:“;:c mammﬂuu oTilomrene :pnumrrpaumfucﬁ::i?::;t;q : nn;:::t:;ﬂ m

i3 OTHOMENHE COOTBETCTEYIOUAX FPANNCHTOD N OTIOINE i
nofo napa ¥ yrackacaore. PainocTs AR BOASAHO P
::lrr,fif. fan '}3,-!}—15-1!.-: rlla. Omie wyGauecKnii MeTp Bmﬂﬁ?lﬂ n;;g uulﬁ:arrpt_
20°C u ganaeunn 10 Tlo wicer WSy 0071500 1829745 . Pastocrs 84 rlla
A oK . '
mrmir. BT ;ﬂﬁﬂml ur-m—? HiO. [pamgnent C{é,zﬁg?gm maﬁ ?InuE: ‘E::g
200 Mr-M=3, MO3TOMY OTHOWEHAE FPAAHCHTOR COCTABARET i -:'I|'H.1:|II.I.IEEJI!LE el
sogruoft map andpyranpyer 8 1,6 pa3 GHCTpLe wnuu;igs? 5-515 ks Jliy
nipatNA/aCCHMUANLIA B HACTORLULEM npnm:p:npi:;ﬁjlﬁlt $ho 2 Hﬂ&&ﬂlﬂ.ﬂ.ﬁl&ﬁ'ﬂ“ln fs
CPABMNTL STO MMANSNHE © SKCOERHMENTAIL e .
a3 paageants ua 30/44 iR ywera mpeolpd

T:ﬁ};ﬁng :,-qn:[;a naxaung pocra, B peayarrare moayuuM nouti 100 kr nome Ha
1 xr r.jr'mrn pellccTna [ KAuecTEE MHHHMANLHLX JATPAT BOIK.

axrenuwe 42
f[:FII.EIEEHHE DVR 8 33BRCHMOCTH OT TEMNCPAaTYPH MPOHCXOANT *EE aﬂm:;ml;
p pirepnate 20—25°C pMpameno CIABHEE, NCM O uaTepeane 15—20 (ymenn
aa 0, cyr=! u 0,0057 cyt~! CODTBETCTECHEO), TOSTOMY KoaelMoanca TeMnepa:

Typa Gosaee sfdexTinRE.

ir. Tﬂﬁ iﬂnepamp TIMER u ¢yuxuwmo DVRDTB rakuy opasoM, yrobu

Qi MMEAR BRI
TIMER TIME = (147., 300.)
FUNCTION DVRDTB=10., 0.575, 17., 0.575




Ll T o O

Bl e e . el

=

B peayastare noaysacM:

Jara cena, CyT

|43 a00

Hyneraureny- | Hegysernmrese- | Myscosrens- | Hewyscrmarean-

AR EYARTYPA HaN EyanTypa | iEa Kyasvypa | nd Kyastypa
Jlara coapepamms, cyT 267 263 75 41
WSO, wr.-ra-t B2 5430 3805 4478
Havenenne ypoman —| 63 —II-H.H

6, @yuknuan DVRTTE u DVRRTB cacayer npuaate mua:
FUNCTION DVRTTB=2.,.63,14.,.83,19.,.92,24,,.956,29,,.98,31.,.9
FUNCTION DVRRTB=9.,.08,14.,.38,19.,.575,24.,.71,29, ,.80,34, , .865
B peayasrare noaywaem: WSO cocraswr 3804 wrera=! nopu cese #a 300-e cymm

n 553 Er-ra=' npu cene Ha 147-2 cyrin. B ofonx cayuanx vpomaft ocradch nouTn
IEHIMOHHLIM,

Ynpaxcuenue 44
B moneas SUCROS caeayer nHecTH TAXHE RIMEREHENR:
WLY ==RWLVIL WLVI 4 WLV2 4+ WLVI4+ WLVY 4+ WLVS
RWLV]=INTGRL (WLVI, —DLVI})
WLVYI] = INTGRL (0., AGLVI—DLVI)
WLV2 = INTORL (0., OLV2— DLV2)

L]

DLV] = WLVI*RDR
DLV = WLVI*RDR

-

GLVI = INSW (TIME —310.1, INSW (TIME — 300.0., GLVY), 0.)
OLV2 = INSW (TIME —320.1, INSW (TIME — 310.1,0., QLV), 0,)
OLVA == INSW (TIME —330.1, INSW (TIME — 320.1,0,, GLYV), 0.)

L]

3apecs RWLVI —ocrator nasansiofl maccs amcrses: WLVI—nepaufl sospscriof
kaace (AncrTue, chopuuposaHuude B neprod ¢ 300 no 311 I:.jl"ﬂtl:.'a): WLY2 — nropoh
pogpacTHofl kaace (mAcTeA, chopunponannue 8 nepnot ¢ 311 no 321-e cytin) w1 A

298

K wosmentam spesens, worga gyumuun INSW nsuenneT apryMeir, aofanaeHo wHe-
Boasiroe siwavenne 0,1, B pesyabTaTe NOAYHIEM:

e, Maces no faTy CAEADCTH,
Kancc AuCTRED Mpech ﬁi‘m B g CPTEH
i/ 25 00 1.25
e o 4y
wWLwa2 161.77 ! R2.56]1
WEVA 627 B0 D42, 78
WLV4 810.47 313.43
WLYS 78] .81 108, 0=

]

save Toasko ocmsy dyukummo INSW, HenoaMOMMO 3aNpOTRAMMHPOBATDL H

nauamm ulf ﬁ!;neu pocTa n.ujlrnmm BOSPACTHOrD KA3CCA ANCTLED. Ecau npnrpu::rb

of TOALKO HANAAS POCTA RalNioro Kaacca, TO nepeft Kaace Gyaev mﬁgﬂﬁ'ﬂﬂ'
Be clOpMUpoBaiyio OHOMACCY, BTOPOR KASCE — BCK Guosacey, chopuEp

nocre 311 cyTox, n T. A

(Tl 20 d5
Enm:e:::upnm npu DVS=1,0 (i, Tomice, 0,98 n cpemdem), NoITOMY

no 0,04 eawann DVS cofepar Boe KHBHE JHCTRA, Moo
Eﬂi?ﬂi?ﬂlﬂﬁp:nrﬁﬁ SUCROS (cw. taba. 9, paspen 3l1) ® BEI.'.}KGI-.R l::'l:l.:*
tafa 13, pasgen 3.3). Yaaaure ua 5 CROS omepatopw 101, 112 1 115 u samex

omeparop 401 onepaTopasMy
DVS= INTORL (0., DVR)
DVR =INSW (DVS —1., DVRV. DVRR)

. cst. paamea 3.3) noxasusser, uro Kaaccw |—I10 me 3ANOAHEHW DRS
D\FSP:LI:.EE-H.H ngcmgw plipasonanue HOBLX THCTLED npexpauaeTed Nocae DVS =0,

(cu. puc. 338, paaiea 3.3)

axcmenge 46 )
Eﬁu HEMOAL3YEMAS B MOJETH CBAIL CEOPOCTH POCTA C YPOBHEM peacpsos 34RN

HORIOTCH  ChAeayouHM obpasoM: azeknaTufl yposeHh pesep-
ffihaﬁﬁéfmpﬁum poCTa—+HAKONACHHE ptatpnua—n-sanummmun YpoBeHh

pe3epRoR—+aCKRETHAN CROPOCTL POCTA.

¥npaxnenue 47 (.80
seam pee 5TH Ko3dvbHIReHTH, ME (NERADHO) AOTYCKAGM, HTO .
MHHI-II::FFEII;“F.!H:I[HE HEI&HHH&T&WHHTPH;BHHM npowscen 0 IIF-HBI:I.I,HT K HE:BIIHI'
CHMEM NOCASACTOAN, TIpUHUET ANMITHpY0UEX HAKTOpoR NpeAnoAardet, To m:_
WHO CYILECTHOBETL HEXQTOpOS CODTHOLIEHIE MEMIY MHHEMYMAMH OTASNBHLE PaKt _
OCTa, KAK, HonpuMep, npH nnrmmﬂuf:nl E?aﬁ.ﬂmu: Eﬁnu, [pumep, pac
mmﬁi STO NoAMHeHNE, NPHBOANTCA B O, e, TAKME .
HP“'ﬂﬂﬁa NOAX0AN MOMHO TPOBERHTD Hgl!p“ﬂnl;:;‘!ﬁbqrth Hm:tup:r -ihﬁgncrh} np'nm-re:c-l
goft Gmomacent (oM., wanpusep, Fen 2 il
ﬁﬁu 20 u 30°C w.aE: B VCADBHAX BOAHOIO erpecca — 20 10° Tla, Tax u Ges Hero.

Takne SHCNepHMENTH, OINARD, O CHX HE BROAOAHANHCH.

¥npaxcuenue 48

Moaysaen:

Jhiverse Crediam Kopha Jepmh musEENIL
CVF 0.7213 (1. 6859 0.7213 0.7350
CPF 0.3281 0.3205 0.3147 0.2595




e iR SIS

= i ——

¥npaxnenne 49

Hapymesne Ganames yroepons AOKIILDEET, WTO NMEETCA ONHA AN [ECKOALKO
ownboR, JaMKiyTooTh Guadnca VIAEPONA NBARETCH BECKHM CLHABTEALCTHOM MOPPLET-
HOCTH BCEX AoNyuicHnl, pacyeTon i NPOrpaMMHPOBAHNS efo cocTamamomux. Koraa,
Hanpamep, anawenne C LR JHCTRED OMIRGOUHO npHHEMmeercA pasuus 0,62, man
KOPAd NpeielperaioT IuXamses pocTa Kopuel, saMxwyTocTh Gasaica cpasy me wa-
pyttaerca. Tlpania, koras e VRTMBAOTCA BCE DPOLCCCH NOLICPMANHS, YEALPOLNL

AHC HE NMApyIracTCA, OANAKO MORCAL CTIHOBNTCA Heagexsateof. Banane yraepona
8 mopean SUCROS ckaaamnacten w3 Maccw yraepona n cymmapnoft Gnosacce pacTe-

ans WCTP, ¢ omnoft croporw, n ma yraepoaa NPOAVETOR accuMiagmuy CO, WC,
€ Apyroil cropolid, O6a 5T 3ASenln A0TKEW OTh PABILMIL:

WCTP = WCL 4 WS 4 WCR 4- WCD

WCL = { WLVT — WLVI)* FCL

WCS =WST*FCS

WCO = WS0*FCO

WCR = (WRT — WRTI)*FCR :

PARAM FCL == 0464998, FCS == 0.495746, FCR == 0.468722, FCO =10, 473328

rae FCL, FCS, FCR n FCO — zoan yraepoan o amacce ancrien, creGaelt, KopHel
H 3anacapiliix OpraHon cooTEeTeTDenia. OHp PROCCYNTMBAMNTCH [0 cOCTamy opradon,
NPHBERENNOMY B YOPOKHENRH 48, 0 MO CONEPHKANNIO YTACDONA B PAIAMGHMX Bolne-

cradx (cu, no Tekcry). Ofpatire sunscanne, svo WLVE n WRTI se pocan b tevenne
pacseTROro neproaal

WC==12./30.* (AA — BB} — 12. /44.%CC

AA = INTORL (0., GPHOT)

BB = INTGRL (0., MAINT)

CC =INTGRL (0., GTW*CPF)

RDPF = ABS ( (WCTP — WC)/(NOT (WGTP) + WGTP) )

*ABS TAKES THE ABSOLUTE VALUE OF ITS ARGUMENT
FINISH RDPF == 0.01

CPF == (FLV*CPFL + FST*CPFST + FSO®CPFS0)*FSH 4 (1 .~FSH)*CPFR
PARAM CPFL =0.328, CPFST=10.321, CPFS0=10.280, CPFR=0.315

rae CPFL n 1. a. obosnasaor kosbduuaneite naxonacsnn COy man AncTLes, credned,
Hﬂpl-!!ﬂ: H 3anACANILHYE oprafos COOTRETCTRCHIIO, FOTOpLE PACCUNTHBNOTCA N0 Ypam-
HEHHAM, NPABEILUIEM B TEKCTE, 1t N0 JAHHHM YOPAMHCHHA 48,

¥npaxnenue 50
HoGannre:

GLMAIN = INTGRL (0., MAINT)
PARAM Ql0=(1.75, 2., 2.5)
B peayabrare pacteton no CTaHASpTHON NPOTPAMME € PAIHMMM AHAYEHESMI Qo

NogY9aeM:
Qi Ws0 GLMAIN
.76 3756 L |
2 3805 5506
2.5 HEEG %

HOan tore svofie saMensTh ROMBGHUEEHTH LIR PAlniNiHHX OPrados, HIMeHATe
oiiepaTap 235 na

MAINTS = WLV*ML 4+ WST*MS -+ WS0*MO + WRT*MR
i BEGEPHTE POANLE INEUCHHA LAA NapaMer ML, M5, MO s ME. Moxno apecTH

X Opil NOSTOPHLX NPOrOHAX MpOrpaMME. MOAEh, NO-RHINMOMY, YMEpEHNO SYBCTDH-
TEALHA K BapHaonn sTux KoshouuueuTon:

——

ML M3 MO MR W50 OLMAIN
0.015 0.0l 0.01* 3805 5506
0.04 0.02 0.015 0.015 2924 6336
0.04 0.015 0.01 0.01_ 3572 5446
0,03 0.02 0.015 0.015 3454 5679
0.03 0.015 0.015 0.0l ar2l 5411
0.03 0,015 0.0l 0.015 658 5
0.025 0.015 0.0l 0.01 4112 1925
0.03 0.01 0.01 0.01 397 5

* CranfapTHot JHAYEHHE.

Yrpaxcnenie &l
GOR| = GDW*QORC*TFOG
PARAM UORC =0.3
TFOG = Q10** (TEMP/10. — 1.6)
PARAM Ql0=2.0

rae GGRI — cxopocts pocTa 3epia D TEWLHEE Jar-neprona, r-u-f.oyrh;
GDW — cyXaR Macca sepHa, r-M—% I’ =
GGRC — CHCTANTA CKOPOCTH POCTA 3EpHA, [-r="-CyT™
TFGE — Tempeparypunit Rosddrunent pocra sepua (—);
TEMP — cpeausan cyrognas Temneparypa, "C.
Mnpasnsiins 52
OOR = AMIN| (GGR1, GOR2)

A

:IEDH = INSW (QJR1 — GOR2, GOGRI, OOR2)

rae GOGR — cxopocTs pocta aepha B mofoll MoMenT nepHOAA HAINBR  Sepua,
r-u—toeyrl; :
a B Tewenne aar-nepuoma (sxcnomesra);

Egﬁé:ﬁﬂr;: F;E:T'r.; a:E;m I OCTAABHYNIO *tI;E."I.'h neproga HaAnea up:;
(KokcTanTa mpn (UECHpoBEMNOl TeMnepaType M mocTarounofi OGECTIEREHMOCTH YT
pogAMH).

QQGRI  (cwm, ynpaxunenne 51)

QOR2 = 25*TFO02

TFGO2 = Q102** (TEMP/10. — 1.6)

PARAM Ql02=1.5

GDW = INTGRL (7.5, GOR)

PARAM TEMP = (16., 25.)

METHOD RKSFX

PRINT GDW, GGR, GOGRI, GGR2
TIMER FINTIM=20., DELT=1., PRDEL =1.
END
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- DVS — 0.35, 0., 1.)0.
R R S IR SW (DVS T 0. 10) b
CHFPE = CHAVQ/(EARN -+ NOT (EARN) )
CHFPSP = CHAGG/(SPNR + NOT (SPNR} )
OGN = FONR/(SPNR -+ NOT (SPNR) )

Oneparop NOT nsoairen, urolm nsfemars QCACHRR E:E Hinu. {:::-:; n:m.uﬂ;
\ 5. Man toro wroll OPEAOTEPATATE OTMHpAHHE NOUEr0A RVIICHHA B
(! il mulsjnfmmnaﬂm. 1o RTF= g‘hﬂil{ﬂ..{ NT—ANT)/TCTF*INSW(....)).
Sk e, B abTaTe Aan J62-x cyTOK noaymaeM:
w8 77E-+ 06 noGeros ma | ra;

B pesyauTaTe pacueToB MOAYYACM:
=16, GGR=GGRI no momenta s # TIME=9; GGR=GGR2 nawyuuan
c soMeiTa TIME=9 u gasee (=2500); TEMP=25, GGR=GGRI 1o momesnta mpe-
Meud TIME=4; GGR=CGR2 navnnan ¢ mosxenta TIME=4 n nazee (=356.01).
Caegosateasno, rpn Gosee BMCOXOf TeMnepatype peanusyetca PREEmE

NEPEXOL OT saHepXKkn Kk aunedofi eramnn. Kposme Toro, npi NOSHINENAH TeMOepa-
TYPHM SHANHTEALHO BOIPACTAET CKOPOCTL POCTA.

GPHO 30 2 EARN =4 85E+06 xosocuens Ha 1 ra;
1 i y - 5P =1.60 xonockoB HE MOMOC;
. FNS 0,010 o010 0.018 GN  =0.94 sepent Ha KOAOCOK]

FGNR=T72TE+06 scpes ua 1 ra.
6. 3aschnrte onopaTop 222 Ha

: GDW, r«u-? 507 452. 694, PARAM FOV = (0.2, 0.8), FOV = INSW (DVS—1., 0.2, 0.8) ran
- NG, r»u* 11.32 11.26 14.43 ' FOV = INSW (DVS — 1., 0.8, 0.2)
i NHI, r-r-t 0,78 0.77 .82 B peayanrate Lan 390-x cyTOK NOJYUAEM:
' DHI, r-1# 0.44 0.41 0.52
o1 R S T . 0.2 0.8 0.2/0.8 0.8/0.2
5 o . o o e A0 2161 265 3186
B TeqtHue caesylountx MEpRONDE CKOPOCTH CHIGKAKOTCR §3-33 NegocTaTodnol WSO, wrera=t . . :
[ OGECTIERCHROCTH AA0TOM AN YIACEOLIMY: ANT. noferop #n | ra . . 1LO2E407 4.69E 406 1.02E407 4.60E-+06
' FGNR, sepen #a 1 ra . . . 8.46E-+06 4.4E+06 B6.58E+06 5.37E 405
Binimite odecheyen- Bomanme ofecne-
| JATPOINY TRA TIPORECEIE HOCTH BaoToM AN, BT YRR

E¥T anit ACH, cyr

m. Hasckinre on IMIE-"HGEE“E %Eiﬁﬁ:ﬁ'lﬁnjymmu olpasom:
'1 R e [T BT % i Eﬁﬁﬁﬁr‘:ﬁlﬁnﬂﬁﬁHﬂTérﬁﬂ.: FNL=0010 u 0.015 noayuaen: GDW cocranaser

FNS == (.010 | Cxopocts pocTta 53] 4 n 70mEr-ra=!, & NG pasno 11,32 u 14,63 kr-ra=! COOTIETCTRERNO, [lepexos oT
GPHOTS =25.0 | Cropocts dorochntesa %3 SKETOHENLHAILHOrD K ARNefsoMy pocty nposcxomrt ¢ B-e na 7-e cymxm.
; FN5S==0.010 | Cropocrs pocra 24 . Vnpaxnenue 55
OPHOTS == 30.0 | Cropocts goTochnTteaa 40 1—13 FUNCTION E-"l.llﬁt‘lg;ﬂq%ﬂgi ‘IJE Eﬂ-fl;ﬁ. % ﬁﬂs.njﬁ-.E{ 30299, 15.E4, 303, 0, ...
I | E4, 316, Ll el :
FMNS =0.015 CHDFEH:'H.- pocTa 42— 47 SIE“%. E?EE}?JE;ETE foayuaeM SHaVeHHe W50, paBnHon 1619 Hr'rﬂ-_]. i -SW.IHJ.T. Pﬂﬂm
9.62E4 kr-ra=! K MOMEHTY COIPEBANHA.
| 6. Coraacio supamemno paa paceetra RED, uckomuf mwrepman o 0—2 pasa Ynpaxnanue 56
| BHIE CTANEAPTHOR KOHUENTPALNH Se:m&. paouoit 125 mr-r-!, wro 8 n:pb:mmiz} ba FUNCTION RAINTB=300., 0., 306.99, 0, 307, 357E4, 313.09, 3.57E4, 814, 0., ...
a3oT cocTasaner 0—42.5 mr.r=1. 990,90, 0, 321., 3.57E4, 327.99, 3.57E4, 328, 0., nT. &
| B pesvapTate moayusesm siauenne WSO, prsnoe 1819 xr-ra~', u SWAT, pasioe
l ﬁlﬂ_pﬂppa;ﬂfpg 5 0,G6E4 'l:l':ril"1. DTMETHM, uTD A AOHAOM npoCcTOM MpHMEepe pACTEIHE EE pornfant
| a. KpoMe ONEpATOPOS, NPHBENSNHEX B TEKCTE NpOrpaMsil, Heolxoanmu cte- OT CTpECca, A FCnapedic H3 Novsb HE YUUTHBARTCR,
ayioigre sononHennn K SUCROS: A E 57
f N paHEHUE
EARN = INTGRL (0., REARI)
RARDEF = INSW (RTRDEF — 0,4, 0., RTRDEF/10)
. CHAVGQ = (GST + GLV)/CVF DEF — RDRDEE
| = W ol nshain o T I::IEF AMAX! (1., CTRD)
== a8 'y r E R = 5, Ll |
DVR = INSW (DVS — 1., DVRV, DVRR) S DA L

386Ck CKOPOCTH BOIPICTAHMA OTHOCHTEABHOTO ARQHINTA TRAHCMMPAIHAN He 3asHCHT
OT CYMMA[MIDTD GTHOCHTEALHOrO AedmuuTa TPAHCNHPAWMH, KIK B nexoaoft Gopuyne.
Toapko B HcxoaHoR gopumyte GRoMaccd BOe #HeE COXPAHRET HEIMAHHTEALHYID cnocof-
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[Momumo Toro, a:.':u{cr ﬁ'mmm:m. 3AJAHFLE B TNPOTPAMME CKODOCTH HAa COOTRET-
craywnime dyuxunn INSW, 1. e
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HOCTL K $OTOCHHTEAY RaMe nocie LINTeALHOrOo CTpeccd. 3To MOMHO OGBACHHTE yDe-
AHYCHHEM COOPOTHEARCMOCTH K cTpeccy Had Ooaburefl SHHOCAHBOCTHE) OCTADMIHXCR
Opranos pacTennil, n TEXKE HEOAROPOANOCTEID YCAOBAN B Nose, rA¢ HeKOTOPME pacte-
HAR ofECIeyeHE BIAroR Aywie, e apyriEe.

Yapaxcnenug 58
g, Pem 2 un RRNOFF = 12030+ 0.64 = 2.30 mm
P=2] su =2] - 0.30: 1.3 = T.75 uu
P= 8 mum = 80,30 -0 38 = 0.9] mm
P=53 uu =53 « 0,30« | .64 = 26.08 mm
P=I8 um =18:0,30-1.06== 5.72 um

Cysua ocanxon 112 mwm Cyumapuuft crog 42,76 mu

6. Cpemnnfi crox 8 npouentax panen 100-42.76/112=38 %.
n. Tex kax kosgdunrent ROFINT oxasupaer Gonbinoe BARAHIEE 1A NOBEPXNOCT-

HHA CTOK, BRHOALEeHie 53 MM OCAIKOD DHOCHT CYMIECTDOHHLE B3Kiad B CYMMADHYHY
BEAHSHEY CTOXA.

Vrpaxsenue 59

I cmoilt (0.25 =—0.10) « A= 3.00 s
2 cooft (0.25—0.18) - 30 =2.10 mm
3 caof (0.25—0.12) « 40 =5.20 uu
4 caofl (0.25 —0.24) - 50 =0.50 uu

Beero. . . 10.80 uy

¥npoxuenue 60
B KaqecTDe MAYAALHLX YoAomMA HEMOALIVEM KOMEdNOe COCTORNHNE B MpHMepe 3,
T8

B ==, 10—, 05 e 0,05
B2=0.18—0.08=0.10
03 =0, 12— 0,03 = 0,00
M=0.24 —0.03=10.21
VARI = (0.05 — 0.02) exp (—15.0« 0.0L0) = 0.026

VARZ = (0.10 — 0.02) exp (—15.0 - 0.033) = 0,047
VARY = (0.08 — 0.02 exp —15.0 %'D.ﬂ?ﬂ] = (1. (24

VARY = (0.21 —0.02) exp (—15.0- 0, 115) == 0,034
SUMI = 0.026 + 0.02 = 0.00052
SUM2 == 0,00052 4- 0.047 - 0.03 = 0,00192
SUM3 =0,00193 + 0.024 - 0.04 = 0.00289
SUMS == 0.00289 - 0. 034 - 0.05 == 0, 00459
Fl =0.02 « 0.026/0.00459 = 0.113
F2 = 0.03 « 0.047/0.00459 == 0,307
F3=0.04 - 0.024/0.00459 = 0.209
Fi = 0,05 « 0.034/0.00459 = 0.370
ERl =0.113+ 4.0=0.45 mm » cyT-! EM:—.{I‘E}
ERZ = 0.307 - 4.0 == 1.23 mum - cyr™! (A8 =—0.04
ER3=0.208.4.0=0.8{ mu » cy7r-! M:—-ﬂ.mz
ER{=0.3T0+4.0=1.48 mum » cyT"! (AD=—0.03
4.00 MM

¥npaxuenus 61
Bl = 0.29
@2 =067
03 == 0. ) .
81 = (094 — 0.04)/(0.25 — 0.04) = 0.95

.80 TECI = 0.30 WRED1 =0.70
Egﬁlﬁ"&: 1.00 TEC2 =0.75 WRED2 =1.00
EDPTF3 = 0,90 TEC3 =0.94 WRED3 =0.85
EDPTF4=1.00 TEC4 = 1.00 WREDS == 1.00

ERLBI =0.02 « 0,80 =0.016

ERLA2 == ().016 <= (0.03 « 1.00) =0.046
FRLB3 = 0. 016 + (0.04 -ﬂ.m{-u-m
ERLB{ — 0,082 -+ (0.05 - 1.00) =0.132

TRPMM == PTRANS/ERLB4 =2.5/0. 132 == | 5.9% MM - w=l . cyr™!
TRR] = 18.94 « 0.02 - 0.80 + 0.30 - 0.70 =0.05 mw - cyr-!
TRR? = 18.94 - 0.03+ 1.00 - 0.75 + 1.00 =043 mn - ey~
TRRA = 18.94 « 0,04 « 0.90 - 0.94 - 0.85=0.51 mu - cy7™"!
TRR4 = 18,94 » 0.05 - 1.00 - 1.00 » 1.00==0.85 MM » cyT™'

=

. [.93 MM = -I'.:!l"l.'_'r
TRAN =TRB4=1.95 M - cyr™!
Vrpaxrenue 62
Tnﬁg‘:ﬁmm:myn MOARL
ds - 106
Vi — g = Vo ery (105)

{o YOpOCTIETE AN ABYX CAYRICH.
mm” ilc:fu S>>>K, 'I.'E ypasuchie (106) npusiaMaet ana:

- ol T (107)

dl

C 7ouss SpeHHs GHOAOCHN NO4A, STO O3HAWAET, 4T0 B OPHCYTCTRAN GoALUINX
KOINHECTE r:].-ﬁcpr;an 5 Guogoraucckndl notTennnad nowadl (MHKPOCPraiHasbl BMCCTE
¢ (pepMEHTAMM) CTANODUTCA (PAKTOPOM, JAWMATHPYIOHLIM DPOUECE TpanchopM i,
Taxe Yc103Ms OTHOCHTEALHO DPENKD CEAJIMDAKTCA B MONDENNEX CHCTEMAX. oL
KECARTCH LUKAD P3OTA N MOYBE, TO HUTPAGHUKBNMA MOGKET ORNCHBATLCA C MOMOUILR

-+
KHNETHKH HYACRORD NOPAAKA OpH BLICOKNX RONQENTPALNRX NHT n NOy. Taxme

HafiAEHD, 9TO CKOPOCTE AesuTRaduiKami He JANKCHT OT ROHUCHTPALNI NOY b HnTep-
pase wowuentpaunfi, ofmuHo COOTBETCTHYWOUIAX RMPHCYTCTDHID AMMMAKA B MHOTAX

OTHWX NOYBAX;
i 2 ecan S<<<K,, TO MOKHO npenelpeds wieHoM S B JHAMCHATEAR (106) u

SRANEATE:

B Takux MOBBARX NCPBOTO NOPRAKR, MMHTHPYIQUWAX npoLeccld NpeEpallcHnR
unt?] 'u:iﬂf-'u:ﬂ’?.:ﬁn nﬁf&&hﬁ?ﬁeﬁn,ﬁ?ﬁ%- TpascopMamo RauHora cyod-

&;;:n}m eyGCIPaTa, HEPROHAYANEHO KINETHYECKN OQHOPOMNLIN, il Aadee COXPAHRET
0 Efﬁffwﬂnmﬁimmn NpHPSIEHIEE 23074, TO OPONOPUMOHATLHG €0 HaAHSHOMY
mﬂﬁ:ﬁ;—rm}'nr‘ pepxHull i HEAIAR Npeaea KOANYecTEA cybeTpaTa.

D) Jaxaa Nr 308 305




Ecan mu ke yuniupaes nananne Gaxropos okpysaomedl cpess n nAaoTIOCTH.
GLTL COpaeAnHBMM Mepaoe fonyucdie. Pe-
JYALTATH ONWTOR ¢ HCHOALIOBAHIEM MEUCHMX ATOMON W PARHOYTACPORNOIO AHAANIE

mukpolHoft mOnYARINN, HACTO MOWET

NOKA3AAN, HTO BIO AONYIICHHE HEALZA CHUHTATH COPADCLIDMM LAR OPralRNecKoro
pefecToa Noysw, TpeThes AOMYUICHHE HE BHNOAHLETCH AAA CHCTEM ¢ Xopouwef Arpo-
rexnnKodl, HO oMo MOMeT GMTh CAPABCANIEEM AT8 AIKOOREARA A30TH 0 GROTOrHees
CENX CHCTEMAX LUSANNHME 3eMeis baaroaspR shdextos obpaTHON CBRIN, BIWRKIIIM

Ha poct puacteitifl, 3T0 Ke IONYIEHHE CNPASEATHED A4S CeALCKOXOIANCTRCHNLX

CHCTEM, B EOTORRIX nocTodAHNAR A0 GHOMACEH  CHCTDAHD NOIBPROLEETCR B “’n'ﬂ'}’.
O NpoAYETHBHOCTL ONpeRenReTCA TREH LA obpasoM cofepMaHRed OPrafHyecHorn Be-
I¢CTEA B DOSHE.

YApaxkHEne 53

TITLE DECOMPOSITION AWD RELATED GROWTH OF MIOROBIAL BICMASS
MACRO D3X,DOX,0BI0MI=DECC(CX, 0T, BIOM, GRMAT, KOX, EFPX, KRX)

BIOME=CL/rT*EI0N
GETOME=CRMAT *BIOMLCX /( KOX+ 0X )
CO2X=0BIOMX*{ 1=EFFL) /EFFL
DEIOME=KIL*RICMT
IBEe(BIOMI-THTOME
DCE=(QBIOMT,COZL)

ENDUAC

TARAM FCP=50., GHRMAF=0.5
FARAM EFFEa0, &, KBFsO. 3
FARAM m.-im., CHEMAL =, 05
FARAM EFFLa0. 1, 8La0.02
PARAM CXe3., CHEsE,
THCON ICPai00.,; ICL=gOd,
INCON IBIOM=100., INIT=100.
BICOM=INTGRL, IDION, DTH)
ur-nmmt:nhmﬂ
CL=TNTGRL( ICL, DCL
CT=CF+CL
DRF, DCP, OB I0MP-DECC(CF, 0T, DI0M, GRMAT, KCF, EFFE, KBF
TBL, DL, GBI0MLeTECC{ CL, CT, BIOM, GRMAL, KCL, EFFL, KBL
I8T=DEr+DEL
RCF=CF/I0F*100.
ROLwCL/ICL*100.
HIT=INTGRL(INIT (=DCF/CK)={GBIONT+GEIOML/CRD))
TIMER PINTIM=15., OUTDEL=1., DELT=0.1
METHOD RESFX
gl;‘lgﬂl'! HIT HCP,ROL, BIOM

STOF
ERDJCD

Pac, 892, Pacnesatska nporpaMus CSMP aam pacuera paasosenns Opraupyeckoro
BENIRCTES |l CARIARNOCD C HuM pocTa muxpobmnoft GROMACCH.

Tewcr nporpamms esi #a pne. 92, Konuentpaurn neopranuweckoro asota NIT
sasient ot anasennn EFFP, a cogepamanme muxpobuofl Guomaces — or EFFL. Huwe
npegcTamacu Hekotopue auauenda NIT, poccunTaHHEE No 5ToR nporpamse:

EFFR
EFFL
04 0.6
0.05 91.0 72.0
0.10 80.7 72.5
0.20 89.0 73.1

Moayueis caeayloune sdaneina nan BIOM:

EFFP
EFFL
0.4 0.5
0.05 65.5 63.4
0.10 &0.0 89.0
0.20 101.0 101.7

¥ &4
Pmﬁm’pmnm npeferasacas wa pue. 93, xoropuft amanormuelt pue. M

(cu. pasgen 5.3) w xmappanty 6 ua pic. 63 {cu. pasaes 5.1).

§éiiiacmao

meo

-
1 1 | ] I | i
re-gat M 50 0
Hoand ydobpenuy
3
ém §

Puc. 93. Paccunrasuiie CHAIN Me-
WAy Aodamp yaolpewnit, noraome v
NMHEM A30TA B Yposacs cyxoro pe g
WECTRA 4R weTWpex yposuefl A0
cTymuocTH @3oTa B Heyaolpenuof 00— i

NouBe, Ke-ao

Henue 65
a. Haxomnw navansioe snagessne GI npn (=0
al GM aM
= e yPULTTER 4| Y a K *
| 4+ Ke . 1+
aTcIons
oM —al
S
Sro OTHOWERWE BMpANAET NOTEHUMAALHMA OTHOCHTEALHWA MPHPOCT MONYARILEA.
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6. Ouippepenmipys (103), noay vaen:
dG_ _ —3M
e (1 +Kﬂn'ﬁﬁ'ﬁ-l )

(—K - ROR . g—ROR:T),

Mockoanky

ﬂ-n—ﬂ.hlmr
|+-l":f'_ i

¥TO NpaaieEie Moo NEPENHECAETE B BHEE:

dG L3 Ko HUH_E—RUH-I
i |+J":Fm'l

B stofl dopuyae
K - ROR - o~ ROR:E 1

|+E'—nﬂﬂrl —d 15 I+ ﬁ'g_ﬁuﬁrl )' HGH1
AosToMY
4G 1
dt =G -ROR (1 - | 4 Kg~ROR-F ):
NOCKOALKY
Oy et
noAyHaes:

%=G-EGR-([—T?¢}.

Yrpaxuenue 66
4. Koras npoROsMHTEALHOCTE AATENTROrO nepioas p npnGAMMacTes ¥

4 OpoAUKHTEALIOCTE AHQEROUOINOr0 NepROAN § NOCTHTAGT DecHOHCUHOCTH, Ypa ...."*_:

nne (104) npuanMcer nug

dv
=R Wi—0)(1-

Ny
Nm

).

cooTBeTCTRYIOWN JorscTENecKol opMyae pocTa.
6. Makcumanstoe yneno Hexpoaos gocTAraet 20- 1009,
¥rpaxuenue 67

Crenyer 3aMeHnTs o B3 g,

YapasxcHasne 68

B smosert { uncyo aareutiux (LAT), sndertpommx (INF) n utunqm;uu__"

(REM) mexposon coOTBETCTBENNO COCTARRRET:

LAT=N¢,p— Ni,
INF=N;— Ni_;,
REM=N;_;.
Ynpaxuenue 69
OrnocHieanio Goaninoe BARAHME WIMEHEHHS JaTENTHOTO NEpHOAA OGYCHOBAEHD

Er0 NOIHMUKIHNCCKHM >OEKTOM. YMOULLeNNe NPOADNMNTENLHOCTH NaTeHTHOMD B
PHOLS MPRROANT K YCKOPENHOMY NOBTOPEHHIO HOBMX MMKACS MHGEXUNH ¥, OTCIOAR

308

s N

g MyALTIANKATHBHOMY ShpeRTY. MMosToMy HAMAEHIE NPOAOAKATENLIOCTH JATENT-

“L.;.;; nepHoAa HMEET OTIOCHTEILHO GoaAnHYE DAMHOETE, 9EM HAMEHCHHE APOIOIHEN-
T,_._;l.un:ﬂl |m¢umﬁmmnr-n leproaa.

Vnnoeuenus 70
Cu., pac. B4,

o 17LE LEMA CYANRLEA FOTULATIONS

[HOON TBGG=0., ILARV=0. , ITUF=0, , TADUL=100.
EGGeINTGRLL TEGE, RETR-EGG *FUSE)
LARV=INTGHLL TLAEY, EGO*FUSE=LARV *FUSL)
FOFE=IRSGRL( IFOE, LARV*F IS i-FUFTUST)
AU L=IRTGHL{ TATNL, FUF=FUSP=-ADUL*T13A)

« FUMBER OF CHOANISMS FER HA IN 2ACH OF 4 DEVELOYMENT FHASES

+ DRCANISMS GO INTO THE NEXT PHASE WHEN THE DEVELOPMENT STAGE HEACHES 1
POTA LA DU+ FUE S LARY

PUSEwINSH{ DSE=1, 0., 1. fOELT
FUESL=THEW| DS1-1. 0., 1. /DELT
FUSTeTRSW{ DG =1, 0 ; 1« FDELT
FUSA=IHSE | DEA=-1.,0., 1. FOELT )

DEE=IHTCRL(D. . 1. /MHESE~-DSE*FUSE
DEL=INTGRLL 0. o 14 /RESL=DEL FUSL
OSF=IRTGRL{ 0., 1. FAESE=DSF* FUST
DEA=THTORL(O. , 1. /RESA=DSAFUSA

» DEVELOFMEET STAGE OF EACH OF THE 4 LITE PORES

FATAM RAESE=S., RESLe10., AESF=d., AESA=ZO0.
REFR=SR=ADUL=FERT

PARAM FERT=1., SRe0.5

UETHOD RECT

TRINT EGG, LARW, PUF,ADUL, TOTAL

OUTHIT TOGAL
SIMER FINTIM=50., DELT=.25, OUTDiLs2., FRIEL=Z2.
END
STOP
.'-.ID‘I]'JH
Puc. 94, Pacneuntea nporpassit CSMP nng paciceTa pocTa nonyaHOil Lema cyo-
nelia.
¥npaxxenue 71

OfseaunnTe DPOrPAMMY, NPEACTARACUNYIO HA puc. DM, C MOpean0 SUCROS; nas
ofiegiHeHAN MOAEAH DOOYARNKN BPCANTENA C MOIEIRK ceALCHOX03RfCTRRNHON KY AL
TypH BEEJHTE B NPOrPaMMy CACAYIOUIE A3MEHCHILE ONepATOpL:

WLV = INTQRL (WLVI, OLV —DLY — LARV*1.5F-3)

ADUL == INTGRL (0., PUSH*IADUL/DELT + PUP*PUSP — ADUL*PUSA)

PUSH = IMPULS (350., 1000.)
HekoTopue peayALTaTs pacietol Mo 5Tof KOMGHMHPOBINNOR MOICAH NpEeACTAnAciE:
in puc. 83 (pasaea 6.1). IADUL coornercrsennc cocrasaser 50, 100, 200 u 500.
Macrtuoets pasanuuuy &3 PIIENTHR APEMMTEAR (WMCAO HACEKOMEX HE | ra) Ha
NOEAELane cyTiHl, KOFA) ale HMEIOTCH JeAeHHE ANCTHA, COCTARARET:

IADUL
5 10x0 w0 b1
DAY 358 JER AR4 s
EQG 251 62 o2 124 1] 332 280
LARY 19170 38 340 T G20 108 180
PUP i 0 176 184 ]
ADUL 44 046 BB 042 ] 42 g0




¥rpascherde 72
Mnwamuxy nonyssuss rpefis MOMNG PACCRUTATL CABIAYIOWAM OGpEIONM:

LESI = AMINI (LESIM, INTGRL (0., RLES! -+ ILESI*PUSI/DELT) )
PUSI =IMPULS (350., 1000.)

RLESI =R*LESI" (1. —LESIJLESIM)
LESIl == LESIP — LESIF

LESIM = LAI*I.Ell

LESIP == DELAY (10, P, LESI)
LESIF=DELAY (10, IP, LESI)

PARAMP=6,, |=4., ILESI=(I.E9, 1.El0, 2.E10. 5.E10), R=0.3
IPes| 4P '

rae RLESI — ciopoctn yseansenun uncaa nexposon LESI, paccunrusaenan no wpe

ek oMLY nekposos. OHa pasia PAIHOCTH MEMAY WICAOM HEKDO3OBD B MOME

f—p (LESIP) n umcrom wexposon n moMent f—p—i (LESIF), Maxcanaashoe

:ﬁma1pﬁuulunnennﬁnn LAl n cuumrn:rny;umaﬂ BEZIEHNA aqaCTCH ANS

. ag Taro wrofsl oUpeAEANTL DEpPXM in ¢

i AMIN p pxuih npeaea ans LES], ssenena .
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€ MOMOULLID CACIYIOUIX ONEPATOPOB: 7
LAIC = LESI.E1]

GPHOTR = GPHOT™® (1. —LAIC/LAI)

GPHOTR mncnoasayerca n oneparope 106 maw pacwera GTW. Hekoropue peavistar
PACHETOL 00 STOH KOMOHHRpOBEHHOR MOLCAM M ND MOZENA W3 YNpaMHewisn 73 Npel
craniche ma pue. B4 (eM. pasaen 6.1). .

Mrpaxuenue 73
B wmosean SUCROS wmomio Acrko ywecTh NPpeINOAGKeHie o ToM, §To 06
BAHRET 13 QOTOCHHTE: MOCEB3, NOPANAN JHCTLA DACTEHNA ¢ HIKHErG Apyea
ila ¢ BCPXHErQ Apyed pHia. B ofionx coyuasx cleayer AnaMau BHNOTHATE
POTOCINTE D NOCCBA: CHavYRTs AR ncefl aucTomoR TNOBEPXROCTH, & 3aTeéM HAR
AUCTLED BEPXErs APYEd (KoTOpke 370podH B nepuoM caysae n Goishw po B
Pagnocts meway  olonsmn CHOPOCTEMI  POTOCHHTEID — BEAAA  ANCTHED M
}'EE—H'I'H T, HTO TCRACTCH o NEpREOM COYY3e H BOE, HTo OCTACTCH BO B
ORCHHO, T COPABCLIMED JNL AR cyMMapHoro doTocanTesa,
Moo eme Sonce ynpoctits nepsuft caywalt, ecan paccuntath GOTOCHE
TOALKO BEpXIEro 3A0poBOTo Apyca Ancrsen. Hampisep,
TLAI = WLV*SLFA
LAl==TLAI* (1. —LESI/TLAI*1.Ell)
B stom cayyae

LESIM = TLAI*|.El]

Hexoropue peayauTaTh pAcueTch Mo STOMY DAPHANTY KOMGAHMPOS
npeacTasachs na puc. 84 (cm, pasgen 6.1). e s posatroR
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