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VeeduueHHe MPOHIBRICTES BCEX BHICB CENLCKOX0IANCTEEHHON npa-
AVKUHHN SBIHETCH TOABHOA 3afadvel arponpoMblULIeHHOND KOMNJIEKCA
cTpais. Pewenne 3TOR 3a1an BOSMOKHO JHWbL Ha 6a3e HHTEHCHB-
MHX TEXHOJOTHA, NOBHINEHHA YPOXAAHOCTH B 3CMJACIACAHH H NPOIAVE-
THEHOCTH B HHBOTHOBOACTAE NPH ACNOALIORAHHH HOBHX  MeTO10B
yrpapacuia B xodaicreopannA  [1]. [aa npuuAtHA ofocHoBaHAEX
NOARACTBEHHEX  PelICHii  HeoOXOAHMO CROEBpeMEHHOE ofecnedeie
COCUNAAHCTOR  ArponpoMa, NAaHHPYIIHX OPraHu3aunfi whadopua-
pHed o BAHAHHH MNOMOAHLIY ]n'f'-'llf.f'ﬂl-ll_l. oCoBe e SKCTpeMAalduibix, Ha
GoOpMHPORAHHE YPORAA CENLCKOXOIARCTREHHHX KyiaeTyp, of omn-
JHEMBX YPORNAX YPOHKAAHOCTH,

HeofixoinMocTs ofecnedenns ceawckoro xosaficTea BoecToponned
KOAHICCTBEHHO PlFlil—"”F':'llHlJ.i[E'l-'l O BJAHAHHAH CENAINBAKNUIHYXCA H OHEH-
1a¢MHX NOTOAHMX YCA0BHA Ha DOpMHPOBRAHHE NPOAYKTHBEHOCTH NOCe-
nop cnocoBCTBORANA PAR3IBNTHIO palor No MOJCAHPOBAHHIG BO3AefCT-
HHHA I';|i_1|-._'.I'I.IPI:'IJ§ BIEE L H i CRedld HA OCHOBHBIG NPOWSCC  HHAHEL0E-
TEILHOCTH PACTEHHA H B KOHEYHOM HTOTC — Ha VPO afHOCTD.

Coalanne Teopud (GOTOCHHTETHYECKOA NPOAVETHBHOCTH NOCEROR
(A- A, Huunnoposwd, A. H. byaaroscknd, 10, K. Poce, X. T. Too-
winr, M. H. byauwko, Q. 1. Capotenko, E. I1. Taaamun, P. A. [Toay-
w108, A, H. lNoaesoii, M. Moncu, T. Caskn, ae Bur, P. Gpyoep, .
lopiuan, . YHapawa-3asapac n ap.) CTHMYJAHPOBAN0 KAk B Hamed
‘Tpake, TAK M 33 pyGeXoM HHTEHCHBHOE paseuTHe palor no Moxe-
HPOBAHKK NPOAYKUHORHOTO Npouecca pactennd. Mogean s stux pa-
BoTax PaITHYANTCA 00 CTENneHH CAOHOCTH H JAeTaAN3auHH OnHca-
TR WNpOUeccoR HHIHEAEATENLHOCTH ]'ern-HHﬁ_ YTO QNpegedAeTcA HX
CICHEIM HAZTHARCHIEM.

Las npakTukn HanboaslWmi WHTEpeC NpefcTaBARIOT 1AHHHOMEpH-
UAREE JNHAMHYECKHE MOLe1H, ONHCHBAKOUIHE BARAHKE (AKTOPOB
BHCIUHEH |_"J'_|-._'_'_J:|.J Ha OTIACIBHEE IReHH III':I(J.'L}'Hzl;llllllll_l;u'l_'. npouecca
£OHX CAOGKHON BIANMOCBAZN H HA (QOPMHPOBAHHE VPOMKAR B LETOM.
HNLHHCTBO MOAeAed paspaloTano Ha YPOBHE KOHUCHTYAINIAIHH,
MICHTHPHKAUNH, HOCTEAOBANNA H PEMKE — IAKTOANTEABNONO CHHTE2A.
Hilis p HEeROTOPWX paloTax CTABATCA 381398 OUCHKH NnapaMeTpon
I BOIMOGHHOCTH NCNOALIORAHNA MOACTeR AR PEUICHHA HKOHEPSTHRX
IPAKTHUCCKNX BONpocoB. 370 OOBACHASTCA 3HAMHTEALHEIMH TPYHO-
[FMH ONpelciCHHd MAPAMETPOR MOAedel H CO3JAHHA H|1.-]1.|-,|:.:.:|a|“,|.
OHHOMN Ga3wl, npakTHYeCKol pea’sn3auun mojened u ap.

PazpaboTka AWHAMHMECKHX Mogededl 1aa |'.|I.'|:IIiIZ'||-IIZ1T 34184 Arpo-
:Z: ICOPOJOrHYECKOrD ODecnedeHnd CeALcKoro Xosafcrea (O, . Cn-
POTeHRD, X. T. Toomuur, A. H. [Moaesofi, M. A. Crporanoeal, ynpag-
::.-:i!;:_ BOAHBIM pesnavosm nocesos (E. T Faaasin), I1|:IIIIIH'I';[H pe-
I-_-' I B pacrednenoactee (H. &, EI_H-[,‘[:-]I]I_“']EHU_ E. E. HvEopcEHRI.
: [!- |h'i:|II||||- ]-". .'1||.. III'I.'I:I.":U\'HJHI II I_;| :"'.CHUJ!- H ‘-I'F"'I' A 'iJI‘irH{t"' METO-
WE O onpefesedHs  napamerpoR Mogeaeil Ha ocHope CTAHAAPTHOR
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arpoMeveopotornieckoll  wngopmaunn (A, H. loaeson) cozmana
OfLCKTHBHBE YONOBHH AR NpHMEHEHHA AAHHHONEPHOIHBK M HAMH-
HECKHX MOALACH B NPAKTHKE arpoMeTeoposioriy.

Ha LDUHOBRE {'ill’lj’.lf?l!t![]li:lﬁ METOROJOrHN ArpoMeTeOpOTOrHYECKoro
HPOrHOIHPOBAHNA, PAIBHTHE KOTOPOro onpegeawan paGorw M. C. Ky-
awea, E. C. ¥aawomoih, A. B. Ilpoueposa, K. M. YUnprona,
B. A. Mowuceiunk, A. [1. deroceena u AP., H AHHAMHYECKHX MOACASH
APOAYETHBHOCTH OKa3aloCh BOIMOMHEM PEWATE H PAIBHBATE BANK-
HERLUNE BONPOCH COBPEMENHOR ArpOMETEOPMVIOrHN — BONPOCH OUWEHKH
BAHAHNA AFPOMETEOPOAOrHYECKEN YCA0BRI Ha npouece GopMupoBanusa
ypokan (0. H. Cuporenxo, A. H. Mogesoit) w nporsoswposanus
Koanvectsa (A, H. [lonesoft) w kawecrna (M. A. Crporanogsa)
¥posan,

B nacroswedi monorpadmn npHEeNeHN OCHOBHLIE pe3yaLTaTH, Mno-
AYHCHHEE dATOPOM NpH [.I;IZ!".IH'GUEH(_! METOAOBR OUeHKH arpoMeTeopnIo-
THRCCKEX YCAOBHH (POPMHPOBAHHA NPOIYKTHBHOCTH W NpOrHo3IHpoRa-
HHA YPOHARHOCTH CCABCKOXOIARCTBEHNMX KYABTYP:

— JAHOHOMEPHOCTH BPEMEHHHX PHAOE YPoXaen;

MPHEAAIHLIE MOQEAH NPRAYKUHOHHOID [POUSCCa pacTeHHn [fa-
J0BAA MOACAb NPOAYKTHBHOCTH M ee MOAHGHKALNH, MoIelh pocTa,
paisuTHA B GoOpMHpOBaHNA VPO AHHOCTH 3JaK0B): '

PACUETHRE MeTOAW ONPENENEHNA NAPAMETPOR NPHKAAAHMY MO-
Aeaei;

— HOBHE AHHAMHKO-CTATHCTHYCCKHE  MeTOqn EIHYeC TR HHOH
OUEHKH YCAOBHA (POPMHPOBAHHA NPOAYKTHBHOCTH W NPOrHOINPOBA-
HHA YPOMARHOCTH OCHOBHHYX CRNLCKOXOIARCTREHNMX K¥ALTYp, paciun-
PAIOUIHE HaYUHO-METONHYECKYI0 6a3y arpoMeTeopOIOrHUCCKOrD ofec-
MEMEHHA CeNBCKOTO XO3ARCTRA.

B pamkax npuknagmwx moneaed NPOAYKUHOHHOIO npouecca pa-
CTEHIA, ONHCHBANUNX BIAHHE PAKTOPOR amewsHel cpean (B TOM
HHCAC IKCTPeMaTbHLIX — 3aMOPO3KOB, 3acyx) ma POTOCHHTES, QHXa-
HHE, POCT W PA3BHTHE, PACCMATPHBACTCA NOJEraHHE MOCeROn, «3anan»
H £CTCKANHE® 3CPHA, er0 NMPOPAcTaHile HA KOPHIO W B BAJAKAX,

Moworpadun noarotopaena wa ocHope peayiasTaToR HOCAeloBa-
HHA, NPOBEACHHWX ABTOPOM B TEMEHHe MOCAeIHErs  JIecATHACTHA,
BHCADCHHA STHX Pe3yAbTaTOB B NPAKTHEY NPOrHOCTHUCCKHYX nojpai-
Aenennit Tockomruapomera CCCP, xotopoe sedocs vepes LlenTpadn-
HYH METOLHHECKYI) KOMHCCHIO N0 THAPOMeTeOpOAOrHYeCKNM NPoTHo-
3am (UUMKIT) TFockomruapomera CCCP.

Aptrop  rayfoko  npuanateaen npoeccopam E. C. ¥nawonoi,
). M. Ynprosy, A. H. Koposuny, K3. K, Pocey, A. P. Koncranti-
HORY, nokTopam reorpadmuecknx vayk B. A. Monceflung w M. B. Cap-
CIOKY. AOKTOPY OHonormueckux ways X. I Toomunry, kananaary Guo-
Aoriiecknx nayx H. I. Tpunrody 3a wensmennymo MOLAEPEEY B BHH-
MAHHE Ha DPAIMMHBIX  9TANAX  HCCACAOBAHHIL ABTop BHpamaer
rayGokyo ﬁ.‘l.‘lrﬂﬂﬂpltuu‘rh ROVIJASKTHRY OTACAA ArpoMETEOPOADI HYECK HX
nporkozos BHHHCXM 3a Soaswmyo nosmoms u YUdcTHe B npopejge-
HHH HCCAeAOBAHHA, KONAEKTHBAM OTAeA2 arpoOMETEOPOIOr HYECKHX
nporuozos Iwapomeruentpa CCCP n Kadeaps  arpoMeTeopoorii

F

L. JeCCKOra |'H,'I_PIZZIMI‘TL'IZZI]JU.'.IHI'H'-IL'I'.'HI:'F'H IIIH'T]!T:n."I'il 34 r|:_-i_|-|_‘|-i:||::|_;-|:-;|:_l_l|,f|'|'.|:ll1'|:!..-.
H.;_'.L- pHRMaiie K pabore W OOCYMASHHE PeavibTATOR HCCICLORA R,

|_|_._|H|_I.'II.'HIII:‘I.| !l-l'l'.|||1.'||'|'.|ﬂ|1.|'|'|II CJ]UE{P‘GL"FH‘II-I!_H.'I'I'I- '~1|||.'-'r'|'.|:."||:"rlil.‘L'_ IJEJT|]}'.'|.E[I1-
yectno astopa ¢ T. H. .-"-':Eu.unlni':. I. “a"L. lonvaposoi, M. E. Eﬂ.‘]l‘:l!-&"l,
. C. Pauryang, M. A, Lrpu:rrauu_usmu. B. M. MMacosus, P. 1. Kouyes
woroft, T. H. Pyvcakosoh, JI. H. CyxoswM, ¢ KOTOpuMH 6HA BRNOI-
HeH PAA COBMECTHHWX pafoT, a Takse ofcyslesne pala  3ajad
¢ B. H. Crpammuim, A. 1, Kaemenwo, B. H. ,ﬂm{ﬁuumu. K. C. Meae-
ukos, A. H. depepsnko, M. A. Crporanosof. rE|J|:rp;n|\.'|E.| 1A
ABM Owan coctapien @, C, Paunvaux n E. M. Kazanuenof.

Godsluyio NOMOULE NPH BEOOJAHEHHH PA3HMHEX PaCueToR W NO-
FOTORKE PYKOMHCH K newat okazaaw H. @ Mumwmenko, O, M. IOnuna,
H. H. Enmna, JI. M. Ocsumna, H. A, Cynuesa, H. O. Bupuenxo,
H. 10. Jane, H. A. Tenkuna, B. B. Mactepopa, 3a 4to asrop supa-
AT HA 1‘..|-:|-EITI_'|_,’J.-il|:||'|LhETI:-.




Yacts |
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BPEMEHHBIX PALOB YPOXKaHHOCTH
CENbCKOX03AHCTBEHHBIX KYIBTYD
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Bonpocw (anaim3a ppeMeHHEX PAACE YPOXANHOCTH,| YCTAHOBIEHHA
JHHHl“”-lEF”“'I{'TI:.'ﬁ g2 HIMEHYHBOCTH MNPHBIEKAKIT BHHMAHHE MHOMHX
nccaenopatenefi. B ux paGotax paccMAaTPHBAKTCH pPa3jiHYHBEe ac-
MekTH 3ToR npelieMbl — OT AHAAH3A PA3AHYHLX COCTABIAIOIIRX Bpe-
MEHHHX PALOB 00 BOIMOMHHX NyTell NpOrHOZHPOBAHHA YPOMafAHO-
CTH HA OCHOBE HCNOLIOBAHHA IAKOHOMepHOCTeN, 3aJ0MeHHHX B Ca-
MHX B])E'H'EIIJ!L;I:". pAnax. JdoctarodHe NoAHOE npeijcrapiaedne ob
venmexax B peweHnH sTof npobaemmt nawr paborw |82, 122, 125,
129, 159]

Hamu uccaelopadadcs BpeMeHHBIE PAAL VPOHKAAHOCTH OCHOBHBIX

;| CEAbCKOXOSAACTECHAKX KYALTYP HAa YPOBHe COMSHHX pecnybaHk n
FROHOGMHAYECKH X péﬁi“llﬂlﬁ CTPaHB. Crapnaack igldavya C© NOoMOIILIC
TCOPHH cAVHARHLX QYHEUHA HandyquwuM ofpasoMm onpeleianTh TEH-
AEHILHID _'.-'FI'I_'l.i-l'l-ilﬁ-lil::!:..'lll i BEAHYHHY CAVHARHOR KOMOOHEHTH BPEMEH-
HEX PAACE YPOMKafiuoCTH, HCCAENOBATEL IAKOHOMCPHOCTH HX HAMEHYH-
BOCTH BO BPEMEHN B NPOCTPAHCTRE, 3To nodpoanao Goges VEMEIHG
BECTH Pa3paboTky AHHAMHKO-CTATHCTHYUECKHX METOA0B MNPOTHOZORE,
CHHTESHPYIOUIHX OWCHKH OMHIACMON TeHACHUMH YpomafdocTd, nai-
JAeHHHE CTATHCTHYECKHMH MCTOLAMH, M OTHAOHCHHA YpOoafHOCTH OT
Tpenaa, moayueHHbBe ¢ NOoMOWLD IHHAMHYSCKHX MO TETEH npoalyETHE-

HOCTH PACTEHN.
Chaenya [7], aHaan3d BpeMeHHLX PAAOE YPOXKAAHOCTH NPOBOAHICH
no caeayomel exeme (pue. 1.1):

Ha MEPBOM 3Tane OCVIIECTRAAMOCE BREACICHNE TCHACHIHHE WpO-
HANKOCTH, OUEHNBAIACH NPABHIBHOCTE Beifopa BHAa Tpenaa, mpose-
pAAACH FHOOTE3a © TOM, 4TO CAyYafiHaA KOMNOWeHTA MNpEACTaBJAel
cofioi cTaunoHapHEA cavHainEfl npouece; .

HTHIJI.T'ﬁ: BTAN DBEJIMKYAT aAHAAHE TeHICHIIHH 'rl.'FIII.'IIH".ElI‘1III.ZII'.'Th[. BHl-
ACJACHHE | THINOE XOM0A TEHIEHLHN 'I.'i]:l'l?‘.ﬂli"llilf'l.'li.:". PAOOCE YPOHRACH;

= Hd TPCTLHCM STdle HCCACIUBAJaChH CJI}"[HI_['HHFI HOMBOHZATA
(cpeanne 3HAYCHHA, MOKAIATEAH pa’sHoOOpa3INA, XAPaKTepHCTHEH pac-
||i:"1.'.'l.ll":.|'l!'if'|1F|_:|. MPOBEOAHACHE & -i.'I.IS'J'I:I'I-'l.I.':'p'FII'.':]ﬂLll‘l'EIIII:lHI"I H -I:[[E[-LTF-‘L"I[-:HEJF[
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Ouenka npuBeleHns BPEMEHHOTO PAAA YPOKARHOCTH
K CTAUHOHAPHOH cayvyalHol nocaenoBaTeabHOCTH

'H.II-H'TI!-iIliI{'L" BpeMA VTHEDAHICHHE O HAJHYNH TeNASHUHH BO BPaseH-
{ HBIX pAdax YpPOMa#HOCTH, T. €. 00 HX HECTAUHOHAPHOCTH, ABRIASTCA
[ oDWenpHinanasiM. [IpuMenesne aan anaanaa BPEMEHHOrG pAla Teo-

5 | ] ] 1 1 i
1958 jE52 T T BT pL ) we o]

Puc. 12, Pasaminne cos ofild  ETAaMIELAT I DRECMEHHOMD PALA VPosafeocT Haf-
TOPETA. Raaysckan ofvacTe

r_ WAKTHAGEKHA paa yposa@nocts, §— oo ypasmennss spasofl, J— no napaBose, 4 = no cfe-
TEHHGE '-I-!h.!"""'- — C NOMOENLE) SHOARIEMENDG CheAmErs (B0 FecATildeTHEM] & setoa Wes-
mepHKona [206), 7 — momon FEpslMdYeinns pecop. & SETHY INCAGHERIANIAENCSTG CrOnEHsaEHE,

pHE caydafinux Gynkunil TpeSyeT npHeeeHHs STOMO PALA K CTaUHO-
HapHOH cayuaiinoi nocaeaosarensuocts. Brgenenne Tempenumn spe-
MEHHUrD pAfla MOMeT OHTh PHNOJHEHO pasauuHEIMK crocoGamm [39,
82, 122, 129, 159), ueoOxoauMHM YCNOBHEM [NPH  3TOM  SBJAHETCR

B

oueHKd KOPPEeKTHOCTH ONPEACACHHA TPEHAA W HCCAeloBaNne caydan-
{Of EOMIOHERTHE Ha CTALHOHAPHOLTE. HeafixoaiuMocTs TAKOMD focae-
qoBAHHA XOPOIIO NOATHCPMAAKT NPHBCICHHEE HA PUC. 1.2 paunsie,
xapAKTEPUIYIOULHE CrAaKHBANNE BPEMEHNOrD  PALA  YPOKAMHOCTH
c MOMOLLBK PARINTHEY ANNPOKCHMUPYIMHY BLlpaKeHnA, Ha pue. 1.2
HeTPYAHD YOCAHTRCA, WTO RHOOD BHAA TPEHAZ VPOMAAHOCTH npel-
r CcoboH MHODOBAPHAHTHYKD NpoOeaypy. NpaBladsHOCTE OCY-

CTAE i
QecTRAEHIA KOTOPOR Tpedver KOTNMeCTBCHHON OLEHKN.

i.1. OueHKka NPasHABHOCTH BRIGOPA BHAA TPEHAA

R gavecTae ofbeKTOR HECALIOBAHHA iilil.l'.'li.'.‘.I;J.IFIHEI-.'-J.I.IH.'h H|JI.‘:-H.‘I:IilL1.LE"
pAAE  YPOiaAHOCTH OCHOBHHX CeNLCHOXOIAACTBEHHHMX KYJIbTYp N0
sponoMieckiM  pafonad  Esponeickod wacti PCOCP aa 1946—
1985 rr. Tendenuna ypoafHOCTH NCHKAKMATACH HAMH H3 BPEMEHHHIX
pRAOE T REONEL L1 II|.'I|JJJ_L",-L!|-'|.'IhI CrAaSHBAHHT, S-I.IE.]I-!II'_'II.II_'I'.‘I"I!L"H COCTAR-
HOR 4ACTLID METOAE rapMoHHuecknx secos [129, 210, 254]. 3ta npo-
enypa T3 HLOLTHLT OTKAJATLEUH OT I]|.'I1."_.'I.:I[lZZI.IIZJ.i-I:".I.'HI[IdI OTHOCHTETLHO
piaa Tpenia. CymHOCTH YKa3aHHoA npoueiyps COCTOHT B CJAELYi0-

LeM: B KAYECTEE HEHKOTOPOrD MPHOIHMKEeHHR ”f} HCTHHHOMD  TPEHILE
If [ NPHHERMACKY JAOMAHYK JdHHHEE, CLISSNBEHMLILYHY 3303 HHOE HHCTO
TOYEK BPeMeHHoro pAaa gy HasMeHfoWesca nonoeHHe OTACABHRX
OTpEIRDE SN AHOR JIHHHH, [[!ZIL‘_.'J.I.'!THI!.'IHB:]I.I.EEﬂ TPeHdL, OMHCKHBAET HE-
NpeEPREENME HIMEHEHER B HA3IVIaeMOM OpOoOects, T. ¢ ero oTICAbHBE
Il‘li:l Akl ,"[.'Ii{ QIPpeAtICHHd OTACARHBEX -II'.I.'IZE IBEHMEHHNR CEMBIHAIErD

rpeiia subHpaeM 9HCI0 JeT, o0pasyoInx oTAALHYID daly, npHueM
I =

K - € IIOMOIEEKY METOIE HAAMEHBINIAX };II.E-I_"I_FI!ITI':-H HAXOaHM ],']]mp
HEHHE JHHEANBEX OTPEIKOB

filfl=a;4bt (i=1,2...,.0—k41), (1.1}
1 |'l|!- [T

I.1H

AR
=2 twm® 3 ....841:
115
i=n—t+1, i=n—4+&1, n—k4+2 ... n
JATEM onpeAeafieM 3HAYCHMe Kamaol dyuxuam i (f) B TOuKax
f=id+h—1 (=1, 2, ... B

Hz stux anavenwit oréupaem te, mas ROTOPHX =i, H Yepes

r-_I'- --:'--H_|::|-s:1-.'.-.1 pyukmun y:(f) aaa =y [Iyers Takkx anasenmi
UYaeT LpeanHe MOMND ONPEICAHTL N0 BHPAKEHHID
B,
— ] o . 7
y i) & Z._r.r,lfl (f=1, 2,.... &) (1.2)
|




[Moanoe onucanne METOAA rapMOHHYECKHX BECOR NPHEEIEHO
B raapce 6.

[Ipw npasuissom subope suaa TPEHLA OTKIOHEHHA OT Hero Gy-
AYT HOCHTE CAYVYARHBWA XapakTep.

Man nposepku ocuornofi runoTesw (H3MeHCHHE cay4afnol peqn-
HHHE £; HE CBHIAHO ¢ HEIMEHEHHEM BPEMEHH) BOCNONLIYeMeR KpHTE-
PHEM CEDHA, OCHOBAHHBIM HA MEAHAHE &g BuGOpKEN [210],

Adan toro uto6W wexoAMWA pRa npefctasasa CAYUARNYIO BH-
Gopky, npotamennocts [Kwm(n)] camofi aauunoi CepuH (nocaeiosa-
TEABHOCTL NAKOCOB HAH MHHYCOB, MOAYMEHHHX NMYTEM CONOCTABICHHS
RAMIOTO HACHA PANE ¢ MeNHanof) He AOMKHA GHTL CAHIIKOM GOJL-
woi, a obwee yuego CEPHA v({f) — CAHIIKOM MAJCHBEHM. Bubopka
MPHIHACTCA caAy4aiiMof, ecAH BHNOAHAETCA caelyloumee HCPABEHCTEO
(138 5 %-Horo yposus FHAYHMOCTH ) ¢
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Hrol noayuuts Jessie uacts HepaseHcTs (1.3) ®H3 oTkIoHCHN
OT TPEHAA &y, €2, ..., £, OOPAIVEM 1IN KAWAOrO H3 paccMmaTpHBae-
MEX JHOHOMHYECKHX PafioHOB BAPHALWOHHEI pag e, gf®, | glnd
rie &Y — paumensliee w3 Beex oTKIOHeHHA. a Emed — MEIHANA 3TOTO
BapHaunonnoro paja. danee MOAYUAeM NOCACAOBATENLHOCTL IHOCOR
H MHHYCOB NO caeaywiuesmy npaeuay. Ha i-m wecre (f=1,2 .. ., nR)

Tabanma 1.1

Duenka cayvalmoctn oTeaoHemad YPOMARNOCTH JEPHORWX OT TPCHIA.
Mosoamcknii snonoMimeckud paion )

|
Faa £ L"Il}:-:h:-;;.;ﬁu.r Cepan oa g :ﬁe:l:ynl:-:;h:.ﬁ:;e e pus
i

1947 1,98 . - | 565 | (1] 01 -
1948 —| .36 4, — | 967 01 =116 —
1549 =1, 8 4,06 — | 1oG8 2,85 —i0,M9 +
1550 0,68 3,53 + 1969 | —1.51 | —o0.30 =
1451 0,56 2,85 —+ 1970 2,81 —0,37 +
| 952 1,40 1 | L 1971 —1b, 50 —{}, 50 -
1953 0,44 2,41 + | 1972 | —s80 | —o'mo 2
1954 =], 1F 207 - 1973 1,5 -1, 17 -+
1955 | —o'30 201 L 1974 207 | —1.36

1956 0,22 1,08 + 1975 —7 .20 -1 .51 -
1957 | —3.50 1,40 L 1975 .06 | —i1 62 o
| 958 2.41 0,75 -4 1977 —2.M =2, 04 -
1654 —0, i, 68 — 1978 5,82 —2.19 -—
1960 0,54 i, 56 - 1574 —d3, 13 —3, 13 -
1561 — 47 b, 54 - 1 a8 0,15 —3,52 -
1962 2,01 0,48 + 151 —3,76 —3, 70 -
1963 —] 52 0,44 — | 198> Q.75 —4, M -
15964 0,48 0,1 L 1943 3,43 —df , el -+
195 | —2' 19 0.15 : 1984 | —4.2% | —7'% =

Emed = 0L0E
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g aH@K [, -ecan (-e Halnonenne B HCXOAHOM IJH-T:?' npe-
g Hany, H SHAK MMHYC, ecll OHO MeHbile MelHaibl.
BOCXOAN hgfmlﬂt;w pasHo Mmeanane, ono onyckaercd. ([Ipumep Ta-
Ecai .;c-__nlar_l. npuseaed B Taba. 1.1 408 3ePHOBHX KYABTYP ]IDBIE&J::H-
o de-l:HL:.-Hi['IL'-:tilrhril- pafiona.) 3ateM NOACUMTHBAEM ll!"“T-"'-*_'“—”‘
ozl Th:.,,.:.,", nanuuoli cepun Kw(n) u obuee uncao cepuii vin)
”'?':T:'__I.:‘.L_“I.“ SKOHOMIMECKOTO pafiona. Cpasnenne (Taba. 1.2) e
J”i |I:d|ll:l]l1-:uubl‘-: yacteii nepapencts (1.3) nokasseaer, uto ofa Hepa-
il ] H
Ts,_-“.,'ul.;l CIIPHH'L‘.-'[-]HH”-
Tabanua 1.2

AEHOCTH Ak KON A A C TR AE
- BALHOCTH BMGOPA TpeHaa ypoxa
Lhasexa. TS xyantyp. MoBosmcknil sxoHOMIIECKHA pafon

Ky asTypa K i ¥ () 3,3 (lg ok 1) —I. (a4 1= 1,96 =T}
: _ 4 a8 8,61 I-:LH
Fepropue . £ 1354
L]_.'ilp:um ML EHHILA E‘i -;-I‘-‘ g.gi 13'54
Apopar Mg - . : 13 B4
[ I_|||'.|E|E-l ML :'; Eg E:i: |-j’p'.5*1
o 5 24 .51 13,54
]‘;"'H.'.'I'- il Ha DEpHD 4 d 8,3l =
Mpoco 1 22 8,51 3,84
[.ill:"lll'l.il f; I?I- g.:)‘ré 'Q:III'S
S i 1 2] 8,51 13,54

AnajoryyHsie pacyeTst OLAH NpoBefeHb AAA upeutmmi ﬂgﬂ;ﬁ
YPporkafnocTs oCHOBHRE CEALCKOXOIANCTECHHHME KVLTYD m:cl .
HeiX pecny0AHK o SKOHOMMYecKHX pafioHos cTpade. B ]J-E.“!}.’lLITn'I
GH1a NPHHATA [HNOTE3S 0 caydaiHoM XapakTepe ﬂTHEI!:}'ISII':EiHﬂM}Eﬁ-ﬂj
Hell BpeMeHHOre paad VpoXalHOCTH OT TPeHmIa. ar:um k] paacrl 'nena
ABHUHA POIPACTAHHMA VPOMANRHOCTH, XAPAKTEPHIVIOLLAA }pt:' .
E}'-:hl'-.i:ll-_q JeMaelendHn |'||_‘,|H l_‘pEﬂHll_:li NOYBERHHO-KJAHMATHEHCCKHX }E'J'D
BHAX, HCKAKMANACH H3 BPEMEHHBIX PAAOE NPABRILHO.

1.2, Mposepra craunonapHocTi caydafnofi KOMNOHEHTH

Bpemenusie PRAM YPORKAAHOCTH ABJAKTCH HECTAUHOHAPHLIMHE Hli:a:ﬂ[-
CAYHANHEMH NOCASI0BATELHOCTAMN: HX CpeqHee 3WaueHHe HoJHC-
MEPCHA HAMEHAIOTCA €O BPeMEHeM, (WVHKUHA pacnpeieleHis 3ABHCHT
OT BpeMeHs, a 3HAaYeHHd BPeMeHROro pAga ofuwHo ABNAIOTCA B3N
MOCBAIAHHEIMHE. [IpH NpapHALHOM HCKIWHCHHN H3 J!]'fl'l"_‘!l.‘ll_'l.lll.li.'{. pﬂ:!:ﬂl]
TEHACHUNH vpoafHooTH cayuafinan KOMMOHEHTA 3THX PAJOR J0MMHA
NPelcTaBIATL coboil CTAUHOHAPHYI) cAYYaARYI0 NOCAeR0BATELHOCT.
OchoBH M YCAOBHEM CTAUHOHAPHOCTH cayvafimoro npouecca m ur!_lpﬂ--
ROM CMBicae [45] ABAAETCA VCAOBHE MOCTORHCTBA MATEMATHUECKOTD
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WHKHLZHHA H 3ABHCHMOCTH aBTOKODPEIAUNORKON PYHEUHH ToAbKO OT
HEAHYHHN COABHIE PAsHOCTH APrYyMEHTOR fj— f; =T,

Hamn PACcCMATPHRAETCA NOCACAOBATEABHOCTL cayvaiHol xomno-
HCHTH BPEMEHHLIX pSI0B ypomafiHOCTH — UCHTPHPOBAHHAA Ccavaai-
Hifl NOCALLOBATEARAOCTE ¢ NOCTORHHEIM MATEMATHYCCKHM OB HITAMIEM

Tabauua 1.3

Mpoptpra CTANHOHAPHOCTH GTRAGHEHIR ypoMafnoc T ftﬂ“rn;nlnﬁ('r“""u:
KYALTYP o7 TPemaa. Mopoascumi skoMomMmiecknd pafion

1

M, z ARSI
PaBkiky wymw. [lposegem npopepiy runotesw ee CTAUHOHAPHOCTH. EE | =
B rauectse npumepa HEnoaAb3YeM nanusie no [MoBoamcKOMY 3KOHOMH- kg | £ F L
HECKOMY pafioRy 08 ero OcHOBHEIX CEABCKOXOIAACTBCHHBX KYALTYP. ad | 2 ! . ’ : : : 4 .
Has caysafnof xomnowentw & (i=1,213,..., n) nafizem 3na- ot
Helie anTokoppeasunonnon dyukums £, A0 re. 3arem me- JepHontae

KARYEM nepnoe madaoienne H BRYHCIHM HOREY ) ABETOKOPPETALHOH-

1 ; i “H | o 0,625 0,033 |—0,045| 0,015 0,024 0, 046 —i0), 09| —0, 087
HYI0 d}}'HI{HHPﬂ efr=n J"::-'v_"', T F‘Ifrr |. Monobunu 06pazoM nerao- | s | —0,883| 0,033 0,045 ) 0,018 0,024 0,046 0,089 ~0, 087
HM & (k=0 1, 2, ..., k) wabmogenni i BHYHCAHM 3HaYCHHe & ] 7 | r 0,621 0,040 |—0,081| 0,009 { 0,012 | 0,042 | —0,000 | —0,088
ABTOKOppesiinonnol Gynkunn. B urore moayuum t rpyan kosdd- | = |—0.577| 0,040 |—0,051 | 0,008 | 0,012 | 0,042 | —0,091 | —0,086
UHCHTOR  ABTOKOPpPenfUNH, B RAMAYI0 N3 KOTOpWX OY1eT BXOANTB 6 | r | —0.527) 0,044 |—0,048| 0,008 | 0,016 | 0,086 | —0 0g2| —0 084
k+1 sosdduumnent. z |—0.,586]| 0,044 |—0,048| 0,018 | 0,006 | 0,026 -0, 052 | —0 084

B rafa. 1.3 NPEACTARIEHN IHAYEHHA ABTOROPPEAAUNONHEX DYVHE- 35| r |—0,526| 0,046 0,044 1 0,021 | 0,002 | 0,035 0,091 | —0, 101
UHA LAR Kakaof CeAbCKoXo3nAcTReRHO] KVALTYDAL. 7 |—0.585| 0,046 [—0,044| 0,021 | 0,012 | 0,035 | —o0,001 | —0_ (0]
Has nposepin CANOPOARCCTH KosdupnunenTton ABTORODPETALHN, M| or |—0,5201 0,042 |—0,046]| 0,023 | 0,012 | 0,024 -0,081 | —0,110
BXOIANX B T-80 FPYNNY LAA Ka#A0ro Fin—k), OMAH paccuBTaME 3HA- ¢ |—0,588| 0,42 |—0,046| 0,023 | 0,012 | 0,034 | —o0 081 | —0 111
HEHHA Z-KPHTEPHA no popuyae 31 r | —0.54) 0,040 |—0.043| 0,024 | 0,002 | 0,041 | —0,000] —a, 110
: | im— k) z (—0.59 | 0,040 |—0,043]| 0,024 | 0,002 | 0,041 | —0 000| —0 110
+ -
B = ._I_gn —_— (1.4) 21 r -0, | D047 | —0,042 ) 0,022 | 0,033 | 0,008 0,080 | —0,115
SRR Bt ¢ el z [—0,604( 0,047 |—0,042( 0,02 | 0,033 | 0,028 | —0 089 | —0' 116
ITaee nis a) : i - . - z |—o0,580 | 0.2 | —0.046 0,019 | 0,017 | 0,087 —0,080 | —0,099
Al 1 HAOTO cABHMA BRAO NOAYYEHO IHA%EHNE 21 0,005] 0004 | 0.002) 0,006 | 0012 | o007 | o006l o034
k

Ty = *gl szI-"H»:‘ + 1) (1.5) Jeprobobone
Aokazano [210), uro peanyn = 0| Z0.319] 0,146 | —0,2161 0,017 |—0,189] 0,171 | —0,168 | —0,158
1 (210] BEJAHYHH 3 z |=0.330| 0,147 |=0,219| 0,017 [—0,191| 0,173 0, 170 [ —0, 160
& (= —:| i r | =0,318] 0,141 |—0,220] 0,028 |—0,211] 0,175 | —0.193 =0, 164
Z “_”__k — (1.6) | 2 |=0.330] 0,142 |—0,225]| 0,098 |—0,214]| 0,176 | —0 196 | —0. 165
= E Wb |—0,318] 0,145 |—0.229] 0,034 |—0.212| 0,187 =0, 192 | —0, 163
pacnpeiesena Kak ¥ ¢ & cre cHob o sy ||t s ol R el T LA B R

-ACAEHA KaK ¥° ¢ MEHAMNE CROGOIH. 3 i .
j . ey : : ) o =0.3311 0,161 |—0.259] 0,038 |—0,253| 0,181 | —0, 198 —0_131
b Jﬁu;:ﬁ}: I.SJH:EunE,-lrzn;i TaAKAe IHAYCHHA ﬁmmhappo,mu::mzum: = (—0,344) 0,162 (0,265 0,038 |—0.250| 0,183 | —0 199] —0' 131
! Z-K HA 048 KamIoro o / b : - -
¥ <-KPHTED 4 Adoro camdra. llo gopmyne (1.5) o A e | D& 0,144 |-0,57 0,008 |—0,2%1| 0,178 | —0.170| —0. 112
(1.6) onpenenent anauennn z, u 32 | £ |~0.383] 0,18 1—0,2%2| 0,008 [—0,267| 0181 | —0,i71| —0,112
Bepxuan rpannua ana 3 ¢ weetnio, a s PAdA CeABCKOXO3AMCT- A\ e [—0,208) 0,158 —0.221| 0,018 |—0,260| 0,127 | —0,214| —0,156
BEHHHX KYJLTYD € BOCEMBI CTENEHAMH cROGOIN npn 5 %-woMm ypoane 7 |08) 0,10 |—0.24| 0,018 —0,266| 0,128 | —0,217 | ;157
AHAUHMOCTH paBHa cooteercTRenno 12,59 u 1551, Kax MOKa3bBalT S |08 0,016 |—0.242| 0,010 |—0,173| 0,196 | —o0,164 —0, 165
: = L -

AdnHbe Taba. 1.3, see BEYHCIENHBE SHAYMEHHA ¥ COOTBETCTBOHHO | 0.0 0.7 0,010 |—0,ITE] 0,100 ko) il

MEHbIlle 3THX 3nauennd. Ha stom ocHoBamMW Momer GWTL npuusta T e | 9,008 | —0.241 0,006 |—o,188] 0,183 | —0,164| 0,160

FENOTe3a of oaANOpogHOCTH KospHUHCHTOR AETOKOppeasalny  AnA i 02101 0,079 | —0.246| 0,006 |—0,188| 0,19 | —0,165] o0, I6]

SLIOT0 CABNPA. CAel0BaTeAbHo, caywafinas KOMMOHEHTA BpeMed: O L (Z3.3321 0,074 | —0.152] 0,068 |—o,127| 0,208 | - it L el

HEIX PANOB YPOXKANHOCTH MOMET PACCMATPHBATLOR Kak CTALNOHAP- 2 |=0.3450 0,014 | —0,154| 0,063 | —0 128 0,206 | —0,289| —o, 130

HaR Cayqafinan mocaeaoBaTe b HOCT, AHatornunKe PEIVALTATH no- £ |—=0,32%| 0,124 |—0.231| 0,073 —0,212| 0,181 0,196 | —0, 150

AYHEHH HAMH 008 OCTAILHEX SKOHOMHYECKHX pafoHOR. d %L1 0 190 9.1831 0,007 et "'m| i
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Faasa 2

AHAAHZ IHHAMHKH TeHIeHIHN YPOKAHHOCTH
CENLCKOXO3ANCTRENHBIX KYJALTYP

Peavastatel weenetopanni JUHH MK
CEABCKOXOIAACTECHHBIX KYALTYp |57, 166, 197) nokasueawT, 410 no-
AYHCHHBC OUEHKH YBCAHUCHHEM NPOAOIAHTEILHOCTH paccsMaTpH-
BACMOTO NEPHOAA NPETEPNEBANT HAMEHEHHS, Hekotopoe  oranune
3THX OUEHOK OOLEKTHBHO CBHACTEABCTBYET 06 HIMOHEHHH parkTopos
{!_E.'Ii:-E“HHFD kt]fﬂHﬁCTHH, d TAKME 0 pﬂ].']i['[iifll-l ALTHTEABRHOCTH dAHAAH-
SHPYEMBX BPeMEHHBX PALOR VPO afinocTi, Buecte ¢ tem 310 roso-
PHT O TOM, 4YTO BMARICHHBE JAKOHOMEPHOCTH AHHAMHKH TpPenios
HEABIA PACNpPOCTPaHATE 33 npemei PACCMATPHBACMEWX PAIOA,
[poanaanszupyem namencupe TCHACHUHH YPOMAfHOCTH OCHOBHEX

CEABCROXO3ANCTREHHE X HYALTYD B SKOHOMHYECKHX pafoHax Enponeii-
CRoft vactn PCOHCP.

TEHACHUNNE  ypoRafHoCTi

2.1 [iumamuka rengenunn YPOmaHHOCTH

Cpean suauntennuoro wmesa NOKaZaTeqel, XapaKTepuayomny Hase-
HEHHE YPOBHEH BpeMenndro paga (abcomoTnei npupoer, Koaddingi-
ENT pocTa, KosdduumenT npupocta, Temn POCTA, CPEAHAR XPOHONOTH-
HeCHad, cpeandit abcoawTHi HPHPOCT, cpelnuit Temn pocta), wasi
PACCMATPHBAKOTCA 1BE XAPaKTCPHCTHEN: :

abCoNOTHRA NPHPOCT TelaeH LN YpomainocTn Ay

."iFr=l'rrlr—]";r!_' (2.1)
H TEMIl pocTa TeHASHUHE VpoXalHocTH I'p
T :
5 e 100 %%, (2.2)
e ol e &
rae Yr,— snauenne Temgenumy YPOMAHHOCTH B (-t rog (i=1, 2

3 ... f), _Tfra: ¥a, o, — Gasncuwi
Yr, ua & ner (#=58))1/ra.

Huecaennwe —Snavenns CPEANNX XAPAKTEPHCTHE MO NATHASTEAM
(3a nepwon 1948—1984 IT.) npuseaend s Taba, 2.1. TaGanua BE1H0-
HACT alconoTHHA NPHPOCT TeHIeRILK Ypomwafinoctn (1/ra), KOTOP kL
XAPAKTEPUIYET 3IHAK W BETHYHHY MPHPOCTE TCHAGHUWMH MO NATH -
THEM, & TAKHKE OTHOCHTEALHY D XAPHAKTEPHCTHEY TEMNA POCTA TeHaek-
LHH (MO OTHOWEHHID K OazncHoMy yposnm).

Octanosumes Goaee NoAPoGHO HA 3AKOHOMEpPHOCTSX npocTpanes-
BEHHO-BPCMEHHOR NaMenunBOCTH AAPAKTCPHCTHE TPeHIoB Ypomaiino-
CTH OCHOBHBX COMLCKOXOSANCTREHN b X KVALTYVp.

Uranuntensnof  ocobennoeThio TeHACHIHN  YPOoMaRHOCTH  3epHo-
SN KYALTYP (Taba. 2.1) seaserca yeeanuenmne NPHPOCTA TeHICHILHH
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YPOBEHB, OTCTORILHA oOF

e

; : AEMOro nepuona (npupocta B npenenax 0,01—
B é‘“,'}‘,f;_;';' ﬂcﬁ:;::i:::dlgﬁﬁ—]!ﬁﬂ IT. |[nPLlEiLrpa:u.uu-llepﬂnseuunu
ﬂ'.uﬁ“Hu sro 1961—1963 rr., xoraa npupoct Guin MAKCHMAALHBIM —
Hdis, 0,20 t/ra). 3atem B nepuoa 1976—1984 rr. npupoct cHHmKa-
res a0 0,05—0,09 1/ra, a 8 Llentpaasuo-Uepnosemnom n Mosoa-
1.1-':? r]aﬁ:J]IHI-—J.LI OTPHLUATCALHNWX 3HAYeHHA; B 3THX pafioHax Tewn
I—_.h:_il:[!ﬂll_"lllti-llhrlﬂ.ﬁ a0 98—99%. B Cesepo-Kaskasckom pafione npu-
pocT TEHACHUNN ObA Goee BHCOKHM. _ N :

B 1961—1970 rr. npHpocT TeHAEHUHH YpomafnocTH GWA 31ech
mancHmaapnun (0,18—0,20 t/ra), HO 3ateM nocrenenHo ctll!.‘-!ﬁ!m.:ﬁ
i B KOHIE JJE“T;HI},J.:]. coctapna 0,06—0,09 1fra, a Temn pocta cHN3RACA

3—104 %%.
i tt' ;],umﬁ H3 BEAYULHX 3CPHOBMWX KVALTYP HA paccMaTpusaeMol Tep-
PHTOPHH HBARCTCA O03HMad nwennua. B nepuon 1948—1970 rr. Temn
pocTa TEHACHUHH YBEIHYHBAACA BO BCeX pafloHax ot Elﬂ—]ﬂ-i 1o
111—115%. Makcumaasnuil NPHPOCT TEHAEHUHH YPo#allHOCTH B OT-
Aeabibe NATHASTEH coctasana 0,16—0,22 v/ra. 3arem TeMmn pocTa
sameanaca 1o 103—105 %, xota npupoeT TeHASHUHHN OCTANCH BHCO-
kuM — na vpopwe 0,07—0.12 v/ra. Las HT{:F{{H NONOBHHE Nepiola
(1966—1984 rr.) aas Cesepo-Kapkasckoro pafiona xapakTepen naw-
foee BHCOKHH NPHPOCT TEHACHUMH MO CPABHEHHID € OCTAJbHEIMH
paionasu. .

Kak noxasusawt aannbe 1a6a, 2.1, 3aKOHOMEPHOCTH, OTHOCH- )
WHECH K JAHHAMHKE TEHASHUHH YPOKalHOCTH 3ePHOBBIX  KYJALTYP,
# HeJUM XaPaKTCPHE 408 BCeX 03HMBX M PAHHHX APOBLIX JCPHORHX
KYALTYP, @ TAKWKe KYKYpPY3dl. Heckoasko cMellaloTcs neprois Mak-
CHMAILHEX NPHPOCTOR, HO TEHACHUHA K CHHAEHNIO alcoNoTHRX npH-
PUCTOR TPpeHod, 8 B HEKOTOPHX caydasx W caalui oTpunareassui
TPEHI COXPAHAKOTCH.

i

Ha rabn. 2.1 caeayer Takme, uro AnnaMHKa Ypomaiinocrn npoca |

MAPARTEPHIYETCH NPEHMYILECTBEHHO NOAOKHTENLHBIM TpenioM. Tesn
POCTE TEHACHUMH ypoxaRuocTa B Tedvenne 1948—1970 rr. Gwa B npe-
denax 102—118%, a 8 Llenrpanviom pafione B oTaeibHEEe NATHASTKH
cocrasann 126—130 %. C wavana 70-x rogos Tenaenumws ypomafino-
T npoca  cTabHAHIHPOBATACh NPAKTHYECKH HA  OAHOM YpoBHe,
JAHL B HEKOTOPHX cAydafXx orMmeyasrca weboabwodf OTPHILA TS LR
TPeHD.

Temaenunn k yMeHbIIEHHIO, XOTS W He O4YeHb CYWEeCTBENHARA, Hal-
CILLAETCH M B AMHAMHKE TPEHAOB YPOMARHOCTH rPedixu ¢ nauala
60-x ronon. Temn pocta cTaGuamsnpomaics ma ypoeue 90—102 9%

AHafOrHINAR TeHACHIHA N3MEHEHHA AHHAMHKH TpeHaoR Hadamw-
A4ETCA B TOT nepHol W B ypomalHOCTH 3epHOGOGOBRX  KYALTY],
‘OTA YpoBeHL TeéMna POETa 3IAECE HECKONTBED BHINE B OH MeHblle
“ApLHpYeT 0T paflona Kk paflony (Taba. 2.1).

Lan spesmenntix paion VPoXanHocTH Kaprodenan, kak BuaHO W3
rafa. 2.1, NAPAKTCPHH, 338 HeGOOLUIHM HCKAOMEHHEM, N0I0MHTE1h-
"HE Inauenns tpenaa. Tpupoer tengenuwns yposafnocty BO3pacTal
S Mauajsa pacematpusacmoro nepuoia ao 1966—I1970 rr. C pauaaa
0-x rogon TEHACHLUNA YPOMKaANOCTH  KapTodess  yiaepaupaiacs
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| HEX HeDJaronpuATHHX MOrOQHBX YCAOBHE, KoTOpHe GWAH Xapa

\/ PAyGOKHIT aHANH3 NPHYHH, ONPEACARIOUNK HIMEHEHNE YPOBHA TeH1eH

L R R R

[ Homy unTepeaay 1948—1984 rr. w nx measin pacnpocTpanfaTe 3d

MpaKTHYCCKH Ha oanom yposue, Temn pocta tpewaa vpomaRHOCTH
kKapTodenna konebaaca s npeaeaax 99—103 %,

Ajadinz TUHAMHEH TEHACHUHH YPORKaAHOCTH OCHOBHHX CCALCKOXO
SAACTBLHHMX KYyJALTYP B Tewenue 19M8—1984 rr. yiaswsaer na pas
AHUHER ee XapakTep vy pasHWX rpynn kyastyp. OcolenuocTn B AHHAE
MHKE TEHASHIHH YPOMAAHOCTH BCEX COALCKOXOZANCTBEHHHX KyALTV]
HaunHaf ¢ T0-X rofos ofLACHHMM BO3ACHCTBHEM Ha CEJLCKD
SANCTEEHHOE NPOHIBOLCTBO YACTO MOBTOPAKIMXCH KPYNHOMacwTal

TEPHE AO8 TPeX MOCACAHHX NATHASTOK. 3To sozaeficTaHe 3aMeqanaol
4 B HEKOTOPWX pafoHax W cTalHAHINPOBANO HA OAHOM YPOBHE Te
ACHUHID YPOMARHOCTH CeNbCKOXOIARCTBEHHBIX KYALTV].
Mpeacrasiennse suille COOGPAMEHNA ONNCHBAKT TOJABKO CaMbE
ofulHe YCPTH AHHAMEKH TeHISHUNH YPOXKANHOCTH B SKOHOMHYECKH ;
paitonax EY PCOCP no natuaerkaMm. JIa8 Godee NeTAMLHOMG 13
HeHHA 3TOR NpoGieMb HeoGXOAMM AHAJNZ N0 KAKIOMY SKOHOMHYS
CROMY pafiody Ha yposie cpeaweofaacTeofi ypomafHocTn ¢ MpHB
HeHHeM HHPOPMalUKs 00 arpoTeXHHKe BOILCAMBAHMA  KOHKPeTHO!
COALCROXOIARCTRCHHOR KyabTypw. Coaeayer eme paz noguepKHYThy
HTO YCTAHOBJACHHHE 3AKOHOMEPHOCTH OTHOCATCA TOABKO K BpeMeH

Apede]s paccMaTPHBACMBX PALOB.

2.2, THNb AHHAMHEH TEHLEHUNH YPOMANHOCTH

CAOMHAR KapTHHA MIMEHUYMBOCTH TeHASHUMH YPOMANHOCTH CelbCKO
XOIAHCTREHHBIX KVALTYD, 06YCAOBICHHAR BIaHMOICACTEBHEM paxkTopos
ArpoTEXHHKH H KAuMarta, tpelyeT ycTanoRNeHHA oGIINX" 3aKOHOMEDS
HOCTell B AMHaMHKe TpeHaoR. Buaenenne cXolubX TedTeHiwni ¥ pos
HAHHOCTH, HX KAacCHOHKAUHA MOIBOAHT VIOPRAOMHTD BCE MHOroobs
pasne noaydaeMux TpeHAos, ob6weauHnTe pafons (o6aacTH) c o
HEKOBOH AHMHAMHKON TeHAEHUHH W MPOBECTH HA 3TOR oCHODE GoJee

UiH ypomadHocTH. Cpean npHINaKos, N0 KOTOPHM BO3IMOMHA KAaccH
(PHKALKA AHHAMMER TeHASHUHH ypoxailnocTn BPEMEHHLIX  pAJOB
OCTAHOBHMCH Ha ABYX: nepeoil NPOHIBOAHOR TeHIEGHUHH BpeMeHHHX
PRIOE = NPHPOCTE TPEHLA H BTOPOH NPOHIBOAHOR — YCKOPCHHH NpH
POCTa TEHACHUHH YPOHAAHOCTH. OHH NOIBOAAT BHIISIHTE NePHOIL
MAKCHMAABHOMD W MHHAMIABHOTO YCREOPEHHA, ero OTCYTCTEHE H COOT=
BETCTREHHO ONPeICANTE FPAHHLM MEXAY AHHeHBMHE H SKCHOHCHIH-
ANEHEMH YIACTEAMH KPHBWX TeHICHIHR YPOXKaRAHOCTH.

Ha #x OcHOBE MOMHO BLAGAHTH METHPe THNA NHHAMHKH TeHICH
AN YPOKAHHOCTH CebCKOXOIANCTREHHMX KYARTYD.

Tun Ia (auselinwifi poet): Kpueas Tengenumy XAPAKTEPHIYETCA)
cTabuasHofl . noAoKHTeA bR CHOPOCTLED POCTAa TeHASHUHH Vpomaf

HOCTH H OTCYTCTBHEM {i[.'.IFI MHHHMAALHEME 3HAYEHHAME) Ha OTie 1k
HBEX YHACTRAX TPEHAA YCHOPEHHSA,
2

Tun 16 (aunefinwf poct): AnA KpHBOA 3TOro BHAS XapaKTepHo
cTaluALHOC CHHAHEHHE YDOBHA TeHIEHUNH YPOMaAHOCTH — OTPHILA-
TeaLHAA CKOPOCTE POCTA TEHIEHUHN.

Tun 11 (pOCT € YMEHBUIEHHEM TeMOOB): A0A KPHBOA XapakTeped
yeTOMMHBHA POCT TeHAEHUHH YpomalHocTH o NoOCAe iy miiny 3aMe]-
TeHHEM,

Tun 111 (napaGoandeckas KpuBas): NCPROHAYAALHO HHTEHCHEBHLI
pocT, 3ATEM JAMCLACHHE H OTPHUATENLMAR CKOPOCTL POCTa TeMICH-
HHH.

Tun 1Va (S-o6pasnan kKpnean): HeBHCOKHMA HauaAbHWA SKeNo-
HEHLLHAALHEA HAH NOYTH SKCNOHeHLIHANLH K pocT, JdHHeRHBA yYacTok
pocTa # NOCACAVIOUEE YMEHLUICHNE TEMIOB POCTA.

Tun IV6 (S-ofpasnan Kpupas): HHTEHCHBHEN HAYAJLHMA SECNO-
HeHURATLHER POCT, JHHEAHHA yYacToK pocTa u NOCAELYIOUEeE CHE-
MEHNE TEMIOB pocTa,

B cOOTBETCTBHH € BHICACHHBIMH THNAMH TCHIEHWHH VPO aiHO-
cTH HaMW NpoBENEHa KaaccHpUKaunn TPCHADE YPOXKAWHOCTH OCHOB-
HBIX CCOBCKOXOZANCTBEHHBIX KYJABTYP mno PACCMATPHEAEMKM SKOHO-
MH4eCKHM paitonam (Taba. 2.9),

TabGampa 2.2
KaaccHduuanea TeHaeHnmun YPORARHOCTH CeAbckOx0InlcTREH MY

HYALTYR
FenHcungecwnil pafkan
Ky anTyps Ci i pa- LenTpaan Baras IJfHT[n..'L‘H-- Moaes- | Greepos
Janaanwahi T Batcemiy | Ho-ShepHs. e HHi Kankaz.
Jem s it CHHE
Jepropme IVa IV IVa I Ii—=} 1=
CaHMas mmeHa IVa [V IVa I | IVG Sl
Apoman numenn [Va V6 [Va 1Ve,) | Ll I
O3nman poms IVa 1Va 1Va (V&) |TVa JVa
Apossdl AeMmErh 1Va IVa IVa6 H=r g g I
':jlh-.-v 1Va IV IVa VG va la
Kyxypyaa — - — I 11 1
Npoco - Vi 11 111 i1 [
Ipesnxa -— 16 16 [ 11 I6
Jeprototionue I6 16 I6 16 16> 161
Kaprogdean 1Va 1 16 16 | IVa TVa

Kak Buamo W3 Taba. 2.2, wanGojee wacto BCTPEUAIDIMMCH THIIOM
AMHAMBKY TeRACHUNN YpOXaes apaserca Tun IV, CymecTrenno peme
Habawpaerca an 11, eme pese — tanm 1 g 111,
 Muorosetnne uIMeHeHHS  TeHIeHWHN ypoxafinocT
SPIETVD B UEN0M, @ TaKme O3NMBX H PAHHHX APOBHX  IEPHOBHX
K¥ILTYp, RyKypysW, Xapaxtepmsylores tunamu 11 m IV JAHHAM KN
Pei1a. Boaee nectpam kapTHHAa HabaoiaeTca B AHHAMHKE TeHACH-
HH ypomafinocTy npoca # Kaptodeasn.

J6pamaer na ce6n BHHMAHNE, 4TO 445 TPEX CEABCKOXOSRACTACH.
RYABTYP TEHAEHUMA ypomafiHOCTH W3Mmensercs no Tuny 16:

bl

SERPHOBEX

By




E:éuuxu (Llentpaasuuit, Boaro-Barckud, Llentpansuo-Uepnosemnulf,

epepo-Kapkaszckuil), sepHobobopux (Cepepo-Ianaausf, Llentpain- Tafania 3.1
Wi, Boaro-Barckmi, Llewrpansuo-Heprosemuui, Tlosoamckui, Ce- OcHoBHMC CTATHCTHHECKHE XAPAKTEPHCTHEN CAYUARMON MOMIGHEMTM BREMenNEY
pepo-Kaskasckuit) # gaprofeas (Boaro-Batcewfi m Llentpaasio- pracs ypOMAAHOCTH CEMLERDROIRACTECHNEXE KYALTYP N0 SHOWOMHNCCKNS pafomam
YepnoseMHblil sKoHOMHYecKHe pafionn). Kiak GuA0 YKa3aHo BIIE, ) EY PC®CP (% or tpenaa)

STOMY THOY AHHAMHEH TeHACHUMH MPHCYULE YCTORUNBAR OTPHLATEb- —_— A = = rE—— s
HEA CKOPOCThH POCTA TPEHAA VPOKAAHOCTH. iE g; = - 30
FponoEEtrcRHll palos ; ; E Eg .aE = - ; éi’

[ 3 E . EE“ s| = % ;E 5 i

Japa 2. |2EEE| = = 4] i | 23
AHANHI CAYHAHHOH KOMNOHEHTLI 3
i F Jepuonne
BPEMEHHMX PANOE YPOKAHHOCTH Ceepo-Janaanuf 99,8 18,9 | 98,0 | 16,4 | 0,15 [—1,27 | 19,0

LlesTpaasHei 95,3 | 20,48 | .3 | 9.9 | =015 | =07 | 21,3

Mocae10BaTEABHOCTE CAVHARHBX OTEJOHEHHA YPORARKOCTH OT TPeHIA ﬁ'i‘ﬁ':;-'ﬂl}iﬂ'|'}.m. ﬁ'ﬁ ﬂ? ﬁ'.&, |ﬁ'g _:-:' Iﬁ :?'? %:E
ABIACTCH BCPOATHOCTHRIM NPOHECCOM ¢ AHCKPETHHM BPEMEHEeM, TAK varidl 4 - . . . : - '
Kdhk BpeMAE NPHAHMACT TOWILKO WEIOHMHCJACHHBE  IHAWEHHA — HOMEeD [oBaamcEni 4.2 | B8 b | 10,2 0,19 | =0,7 L
Aer. [pusenns 174 aHaaw3a ypoxafHOCTH annapar Teopud cayyaf- Cepepo-KaBkasckni 8,3 | 21,2 | 6.3 | 10,5 00 [—I,1 1220
Hux pyHEunf [3, 46, 31, 162, 221]. Dt bt

“enepo Jana gl : f : 0, 3 :

3.1, Ouenka eTATHCTHYECKHX XAPAKTEPHCTHE cayuainoi tI.I;:-:lll-lll:::u.'I]-:I"HI.l'I“‘““ E:% E.E 'f;él_.i IJ%-:.?]J- “jg :g? ‘Ilfrg

KOMMNOHEHTH Boaro-Barckui o078 | 7.6 | 955| 73.8| o026 o001 | 2.3
Llentpaasme-Yepro- 05,2 | M7 97,2 1044 | —0.25 | —0,5 | 25,9

[Tpr onucanum cBORCTE NOCAEL0BATEABHOCTH CAYHAAHLIX OTKAOHE- MMl " )
HHiE YpoRahHOCTH OT TPeHAa HAMH  PACCMATPHBAAHCh HIBCCTHHE E!:':?‘Ilr:h;::?l:a'wu"ﬁ_ E} -;l:i'.; 3?'; Ig"_.::.? :;ﬁﬁ _?.? %ﬁ'f
[126] craTHCTHYECKHE MNAPAMETpH: MATCMATHYCCKOE  OMHAAHHE W, iy ' " o # ' 8 ' '
CpelHce KRaJpaTHYecKoe OTKAOHeHHe o, Meawana Me, moga Mo, no- fApoRas MwenMa
Kaiarean accumerpun C, n skeuecca C,, xosbbuouent sapuauun Co. Cesepo-Sanaamnl 100,7 | 21.8 | 104,8 | 114,3 |—0,562] —1.0 | 21,7
HMayuaaach nocleioBaTelbHOCTh CAYYAAHON KOMNOHEHTH BpEMEHHBIX LlcaTpaasnmi 93,3 | M3 | 93.3| 720| o0 |—07 | 280
PAIOB B BHAE ypomaiiHocTH Npeofpa3oBaHHOre HCKAKYEHHEM TpPeHAA 'I-l_‘::‘lrhl:i'-""'ﬂ"im'm- 02,2 | W7 | W06 95,6 | 0,167 —0,2 | 29.0%

: 3 ] 1l

BPEMEHHOTO PANA, BHPAMEHHAA B NPOUEHTAX OT IHAMEHH HCXOAHOTO. P 03,6 | 28,8 | 96,5 | 104,4 |—0.200] —0.4 [ 30,3 |
YPOBHA ypomallHOCTH, 4TO NO3BOIAET CPABHHBATL NOAYVYEHHWE pe- Ceepo-Kankaacxui] o5 | 322 | 853 82's| ossr| o2 |30
3VALTATH, =

BuiticieHibe CTATHCTHYCCKIE XapaKTePHCTHRN cayvdaiinof Kos- | Dr“""“ b= _ )

NOHCHTH BPeMeHHBIX PAIOR  YPORAAHOCTH  CeABCKOXO3ANCTReHHBIX M_-;.L.'E‘ﬂ'::':,ﬁ ﬁﬁ 35‘? ﬁg éj'g “"H _?‘g ;.5_.*?
K¥ALTYP- N0 skoHoMuueckny pafonam EY PCOCP  npeacrasaens) Llentpaaio-Uepuo- o106 | 288 | s0o| 67°3| o | —o's | 424
p Talx. 3.1. M i % ] ’ g \

kak sHano H3 fanuex Tada. 3.1, MaTeMaTHYCCKOE OMHIAHHE CAY- Fl'_’::'-l‘“ﬂ'mlﬁ _ 92,4 | 43,1 | B3| T6.2) 0.60 1.3 | 46,7

yafiHOM KOMOOHEHTH AR 3EPHOBHX KYJABTYP B UEJOM, OIHMON H APO- CBepo- Kankasckui 96,3 | 4.5 | 1006 | 109,3| —0,3 | —0,2 | 35,8
BOA NIUSHHUE, O3HMOR DIKH, AYMEHA, OBCA, ICPHOBHIX, KYKYPY3h H Npoco
kaprogeas cocrapaser 92—100 % or Tpemaa, AnA rpeddxH W npoca Llew paasmin 87.8 | 49,0 | 75,5 | 69,4 | 0,80 | —0,4 | 55,8
OHO HECKOVIbKO MeHbile —87—92 %, wo s Cesepo-Kasxasckom pafi- u‘;-_]’r“'f"ﬂ'ﬁ1lﬁ 92,4 | 46,8 | 02,4 | 1334 [ 0,0 0,9 | 50,7
OHE OHO E.mpaﬂTﬁET 148 rpf."i{H}r.H 1o % %, _lt:;Hz':'ii-'-lb."ﬂ'quH':l' ﬂﬂpﬁ 33..5' -E-r-.l-.E 5-5-.9 “..25 015 “ll:l,g

OueHKH MeIHaHE NOKA3MBAKT, YTO CHIMEHHE YPOMANHOCTH, BH- Etunu.ml.m“.l o1,2 | 423 | o1.2 | o6.5] 0.0 07 | .4

sganHoe HeOJArONPHATHHEIMHE NOrOAHBMH YVCAOBHAMH, Halnwjpaercs -EBepo- Kapgascxa 4.1 | 39,9 | 94,1 | 1090 0,0 —0,3 | 42,4

Gogee wacTo, HeM NOBHWEHHE, B pe3yabTare GAaronpHATHOrO COMETa- Kyx
£ VPYML HA 3CPHO

HHA TEPMHYMECKOro H BOAHOrD pemHMoB. Ja HeOOIbUWIHM HCKAKYEHHEM Ueurpa suo-Yepro- W1 [ 980 952 t1mal—a s
IHAYMCHUA MeanaHtl cayvafiHofi KoMnoHenTH cocrasaamwT smenes 100 % JIL_I*Hcl:uﬁ ! 4 ' | =05 | =0, 7,6
OT TpeHAA, a Lad FpevHXH H npoca oHH ewe HHme. Tak, 3HaveHHA {.E“E'-'lii-!-‘ﬁuﬁ 4.7 | 47,8 | 94,7 | 112,86 0,00 | —1,0 | 504
e “-BEfo- Kanxascxi 9‘5..'3 94 * o4 1 ﬂﬁ_ﬁ o.19| —0.7 25,0




weaHalbl 138 FPeYHXH COCTABARIT T8-—84 % (3a uckawuenwem Ce-

Eg r;_ 2 Toscasameas i"; pepo-KABKAICKOr0 pafona), aa8 npoca 76—94 %.
: : THrt | = £ . 2z Ha ocHoBanie AaHHHX Taba. 3.1 MoMHO caesats BHBOL O 3HauM-
Beossanrecksl finfos ik 5_:_:_.5: 2 T E._}' E g; reibHOA BapHalelbHOCTH CAYYAaAHOA KOMNOHEHTH BPEMEHHEX pPAIOE
3%, &Eﬁ EL‘ E'e} 2z £ }’5‘- ypo#aAHOCTH. HamenunsocTe yposiaes Oy1eM OUEHHBATH COTJACHO
e = waaccugnraunn B, M. IMacosa. Fo=—
AR 3epHOBHX KYALTYP B uedoM KospdHUHeHTH sapHauln cay-
Kaprodeas qafiHol KOMOOHEHTH YAepHHBAWTCA B npefenax 19—229% (nas = Cn‘
Llentpaasio-Yepunozemnoro u [losoamckoro pafionos  24—28 %).
{L:ltu:m-:'-ana_:muﬁ j%.? Ig,g Bg.ﬁ 01,0 | —0,11 | —0,6 | 16,0 PaccMaTpHBacMas TEPPHTOPHA moMeT OLTh OTHECEHA K 30HE yMe-
T o0k [ B4 [toms | funt  —oius | 06 | 161 S ;o yeroRumsmix yposaes. . :
Heutpasio-Uepito- 1012 | 21,8 | 1048 | 10300 | —0}50 | —06 | 216 CpeautOaliMuy KyALTYP O3EMAA pomb OTARYaerEA OOAbUIEH YCION- 3
i_lm..un : S el PR qUBOCTEID VPORAER: KOopHHUHEHT BAPHALMH OTKAOHEHHR ypomalino-
onoxEcKil , : 0,2 5 —0,25| 04| 220 ¢TH OT TPeHaa A48 3TOH KyJAbTypw cocrapnager 16—24 %, Torna kak
Cenepa- Kankazckni §4.7 | 14,0 9,2 | 90,0 0.7 | —I1,2 | 14,2 108 caNMOR HeHnlE on KoaebaeTca B npeaenax 18—36 %.
Mo#HO BHAGAHTL FPYNNY CEAbCHOXOIARCTBEHHEX KYALTYpP (paH-,
Dapman poEs HHe SApOBRIEG JfPIJEHH'E H 3eprofofoBnie), TePPHTOPHA BO3ACAHBAHHA —=
HOTOPHX MOAET OBThE OTHECEHA K 30HE YMEPeHHO-VCTORYHBHX Vpo-
ﬁ'ifﬁﬁfﬁﬁ#"“ﬁ E-g :Eé lﬂg N et —'g: :Et sacn. 1A sTHX KYALTYP KosduuMenT sapuaunn caydafinofi xoMno-
Boaro-Batckmi 1001 | 18,2 | 10224 | 102, [—0i38 | —1.1 | 18)2 HENTH HaxoauTes B npepenax 21—33 %, 3a wckaiouenneM [losoms-
umrt]h;ﬂmmnt-h:pﬂu- o650 | 20,1 | 95.6| 9.4| 0,20 | —0,4 | 0.8 cKOTO pafioda, rae on cocTanases 429 .
IEMH AHAUHTEABHAR HIMEHYHBOCTE npHCVILa cavdafduofli  KoMmoHeHTe |
[Mos A 9.9 2 2 TR : . . — ;
Cfa:f:rﬂ:macumi 4 ﬁ'é SE:}! I?;'I E.ﬁﬁ :g.il_ ﬁ? BPCMCHNBIX PAAOR YPORAHHOCTH | FPETWXN, MPOCa n kyKYpyaw Kosd- —
: ; E : buLeHT  BAPHAUKN A48 TPedMHXH KoaeOaercs or 36 a0 47 %,
npoca —or 42 10 56 T, BeceMa 3pmaunTeabHa BapHauus  OTKAOHEe-
Jepnobobonue HHA ypomalnoctd ot tpenaa B [losoamckom-panone. Pafiond, B Ko-
Cenepo-3ananui 95,3 | 31,5 | 96,6 | 130,8 | —0,12 | — TOpLix HOIMENHBAKTCA STH EYARTYDH, MOTyT OSHTL OTHECRHH (mpH-
uﬂﬂiﬁﬂhﬂuﬁ 92,6 | 28,9 | 96,2 | 110,6 —ﬂ:ilg —g:g :E;I}:g MENHTCALHO K WX BOSNENMBAHWIO) K 30He HeYCTORYHBHX Ypomaes.
Boaro-Bartesni 4.7 | 29,4 | 91,9 | 127.8 0,28 | —I1.6 | 31,0 _ H:tl_iﬁmhmeii CTAOHALHOCTRIO OTANYAETCE  YPOMaHHOCTS Kapros -
;.lciﬂ:hp[;nhl-lu-qcpum 92,3 | 27,8 | 96,6 | 026 | —0.50 | —0,9 | 299 pean. Jan 1ol KyALTYPH XAPAKTEPHE MHNHMAJbHHE KOapOHIIEATE
Miscinncial 99 9 97 3 8.0 1031 | —o.s8 | —1 09 4 BAPHALNH OTEIO0OHERRHA :_.rpun{aﬁqu-p[ OT TpeHaa .[].1_22 ﬂ.:;]
Cepepo-Kaprazcsnil a7.4 | 25,7 | 926 | 87.8 0.5 | —1.1 | 5.4 _ Ulienika xapakTepa pacnpetenenns cayuafinofl KOMOOHEHTH Mo
i TURAIATCAAM ACHMMETPHH H SKCHECCd, a TAKME N0 KPHTCPHI ¥ no-
q X -*-"i--"-"--_ 4TO B npeobaaiaomeM gHeie CAYYACE HET A0CTATOMHHEE OC-
POBOR RAMCHE HOBAHHH A48 TOrO, 9T06M OTBCPrHYTH FHNOTE3Y O HOpMadsHoM pac- V'
Cenepo-3anaauui 68,2 | 21,8 | 98,2 [111.8] 0,00]—0,9 | 22.2 IRENCAEHRE
EE.I,EHTPEI;IJ:IIHEH g? 1 %,E Eﬁ.g 85,3 | —0.21 | —0,6 | 8.0
oaro-BaTckr A 3,6 | 96, 74,2 0,19 | —1,0 | 27,2 3.2, A
Heurp:ﬂhuu-tlcpun- 81,2 | 26,7 | 93,7 4.8 —0.25 | —0.4 | 32,56 HAJK3 BHYTPNPAAHBIE CBRICH
ICMHE Bes el M- :
Nl o1,2 | 38,2 | o3.1 | 1085 —0.18 | —1.0 | 418 :-....;r.tr. THHECKHH AHAAHZ BPEMCHHLIX PAAOE VPORKAAHOCTH METOLaMH
Cenepo-Kasascxsii 95,6 2%6.7 o1 q 7o 0 0,19 | —0.7 7.9 .I:-Illlli.: 11,13-'-_Iﬂfllli.li_dx 'I]P[JII_{"IL'{"DI_L; AOCTATOMHO MOJHLA Dﬁaﬂ.p KOTOPLIX
ol HBEACH B [122, 129, 139, 159), noseoana supaborarth onpeaeIeH-
Omec -1|;!L~.- .Ilpr',g_i.:'.raﬂ:rermﬂ 0 XApAKTEPC HAMEHEHHA BO BPeMeHH CTPYETVPH
Cenepo-3anaanui 99,8 | 21,3 | 98,4 [123,7( 0.19]—1.2 | 21.3 con o JHLLX PAAOB YPOKARHOCTH. C y4eToM STHX 3akoHOMepHOCTed
Ll Tpatsii il 96,2 | 2306 | 94,3 | a30a| ol2s| —ola | s Phra . PAL ABTOPErPECCHORHEX MOAedell PasauYHOrO THNa AAR npo-
e o3 lizrn | srilbies] —om =g | 2 --"::ll]]nI]EIII:ZHH yposmafimocT | 289].
E&ilwi.x::hun-l[rp||u- o3, 1 6.6 | BR.G B3.1 050 | —0.4 | W5 :li:l'-|.'| :-JLHJ'.IEELHT:E BHYTPHPAAHLX Enﬂélm' AT ONHCAHHA KOTOPHX HENOb-
e . : : TOKOpPpeAAuHONHAR (YHKUHA, BHCTYNAN B KaYecTBe rpa-
MoBomoy 93,6 | 7, 5 < b ; ‘ - P

T

4 1]
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HiMeneHHa BO BPeMERH CTPYKTYPH BPeMeHHX PAILOB H3YYEHH NOKA
elle HeZOCTATONHO. DTa 3a]1aua NPeACTARIAET CAMOCTOATENbHBIA HH-
Tepec, H ¢¢ pelleHHe MOMET GLThL TAKME CBA3AHO C THNH3AUHEA Bpe:
MEHHEIX PAAOE YPORMAHHOCTH.

JlaA aHaTIn3a BHYTPHPALHEIX CBA3CH BPEMCHHBIX PAIOB Yposad
HOCTH HAMKH G NPHHAT Noaxod, peaansopanunnii 6 [6].

Ha ocHose npeacTasJeHi 0 CTALHOHAPHOCTH H 3ProjitiHOCTH pac
et [@BTOROPpelsuHoRHbE (yukuni (AK®) cayuainoi nocaerosa
TEALHOCTH  OTHJAOHCHHA YPOXalHOCTH OT TpeHia MPOHIBOAWICH MO
caeayoweii popuyae |6, 221]:

n—T1 . -
E [".l- 'rl.}l::xl-l-T_'rll hT:]'

_ d==1 |
.l'l.T}— .0 ‘n_.[_l:l (] [3'

el K |

Fie f— 9YHCA0 WIEHOB HCXOAHOrO pAAA; T— BEJAHYHHA CABMra; & H
Xiyr — UWIEHH PAAE OT Xy JA0 Koy M OT Xie A0 ¥y COOTBETCTREHHO,
Tio Fipry, 0§ Ojoy— CPEAHHE H JAHCNEPCHN COOTBETCTRYIOUHX OTPE3KOB
paaa.

Kak snano uz daunmx tabn. 3.2, kosdpuuneHTH KOppeasiueg Me
WAY cMeRHBME, aenamMn AKSD menaancs B WHPOKOM JHANAIOHE —
ot 0,6 no 0.4 006Well 3aKOHOMEPHOCTHI) 418 BCEX PACCMATPHBACMBIX

" KVARTYP, KOTOpas HECKOABKO HAPYIWACTCA ANA npoca W KapTodensy
geageres fodee BRECOKAA CBA3b MEALY CMEEHBIMH YJICHAMH PRIE

| ypoxaecr # Llenrpanacuo-Yepnosemuom, INopomkckom n Cesepo-Kas
| KA3CKOM 3KOHOMHYECKHX pafonax.

—XapakTepnoil ocofiennocteio noayuennux AK® ssasetca T0, 4T
A48 IEPHOBHX KYJALTYP, O3WMON H ApPOBOA NWEHNUM, O3HMOH pAHg
OBCa, TPEUHXH U Npoca NepBke KomphuunenTy astokoppeanunn r (1
B BOJBLIMHCTEE CAVHACE, & I8 KYKYDPY3H H KapTodead po Beex Iy
yanx —oTprtateasil (rabn. 3.3). Das AK® nocreacsareabHoCT
cayuafinkx OTKAOHEHH YpORaNHOCTH OT Tpenaa AuMens u aepHobolo
BWX NOJOMHTEABHEE W OTPHUATEAbHHe 3xadenna r (1) pasnopepa
ATHH.

Ananus martepranos, npusenennux 8 Tabn. 3.2, nokasan, UTo 3Ha
UeHnA Ko3QOHUHCHTOR KOpPPeJsllHl W XapakTep HX 3AaTYXaHWA ¢ po
CTOM T PasjHued AJA Pa3sHEX KYJLTYD B SKOHOMKYECKHX paiionoB
B nansnefinreM Hamp anadoriduo [B] paccMartpHBadHch ABA OCHOB
HEX NOKA3ATENd KOPPEAAUHOHHON CBAIHOCTH: 3HAUHMOCTE KO
(PUUHEHTOR KOPPensilHH, T. €. HeCAYYafnOCTH OTJAHYHA SMOHPHYCCHOR
OWEHKN rit) OT HVAR, 0 KOJHYECTBA 3HaYHMBIX KOIPQHUNEHTOR KOP
PeNALMH, CTORLLEX PAAOM Ha OTpeske casura of 1 ao 8 Jer n oTpa
HANMHX 3aTYXAHHE KOPPeNAUHOHHONA CBAIN ¢ POCTOM T.

Man oueHkH 3navuMocTi EosdgHUAeHTOR KOPPEnAlHH nNpH pa
AMUHBX T pocnodsayemcn  kputepues Hefimana |162], xotopui nosso
AMET MOAV4HTH NPEACTaBAeHHe O pacnpeaescunn rit) no obaacta
FHAYHMEIXY H HEIHAMHMBIX BEJHYHH:

drj=1—=riz). (3.2
a2

Tatiana 3.3

KoaniecTnd IKOROMENCCKHE PaRonos ¢ ¢ {1} B YRIIAWIMX rpayaumns

m— Fpazauns # il
& o,
Evsarypa - -I .\-I 5 E—
:_- —. '\- I.:-I ':' =
] = o ; : -
| B 1 1 = E"
FepIioBL | & | 1 |
Chiikian paeHEna 2 a 1 |
flpoman nuicHILA 2 4 2
OanMan PoHE | 2 2 |
Husiik 2 I 2
Opic | 2 1 2
Kykypyaa | 2
Mpoce 2 | l I
Tpevixa | 3 1
FepapoGlan e | ) 1 a
H.'I".'. :u..l!. J 2 2

llpy n =20 peanumna § pacnpesesesa No HOPMAJLHOMY 3AKOHY,
HOEpUTHYCCKaR 00JacTh NpH BHODAHHOM YPOBHE 3HAYHMOCTH g (%)
GyaeT onpeaeaATLCH HEPABEHCTBOM & < b g, FAE

I
by=1 £ u/y/n 1 (3.3)
1 -'E_-El KBAHTI b HOPM A LHOTO HOPMUPOBRAHHOMD pacnpeqeacHng.
=T [
Farencrao (3.2) nokaswBaer, uto ecan BHYTPHpAARAA KOppean-

::-III OTCYTCTBYET (rix)=0), 10 d=1; npn waamuun GYHKUHOHAIb-
“tl IHL:ISIJII (r(v)==1) =0 nan d=2 Takum obpasoMm, Mepof
LEHEN 3HAMHMOCTH F(T) CAVAHT cTenedb OTKAOHEHHA OT
BEANY LN 6. A
KBanTnan HOPMAJBHOIO HOPMHPORAHHOTO pacnpelcieHnd onpe-
ceiel Hamu mo [3]. Ouenka 3maunmoctw r(t) aas caswra p 1—
,:.;.'.t r_ BHNOAHEHa Ha 5 %-noM yposne smauumoctn. [Tocae npopene-
l_--_- UUEHKH 3HAYHMOCTH Ha OCHOBE aHaJn3a Marteprancs AK® no-
|5.:.L.HI:II:I“L-TMID':T“ CAYUANHBIX OTKAOHEHHN YPOMafHOCTH oOT TperIa
slleananes Tpi Thna AKd:
: -..I T XAPaKTCPHIVETCA HEINAUHMBIMI BEJANYHHAMHE NepBUX Koad-
PiunenTon ROpPeIsainm; I

_l[_ THI OTanvaer AK® co smaunmofi ceassio npm casure pa 1—
Vidd, npn clpire Godee deMm Ha 2 roga cBA3L OTCYTCTRYET:

Wi &
e Tpema 1 Gogee CMEMHEMN YIeHaMH paaa.

+  Joxan M G

33

T rumy npueym AK® co snaunvmun kosdduumenram KOppeaa-




B pacnpepenenns no EY PCPLCP pagos ¢ nossiwennofi cogamo-
CThIC NPOCASHABACTCH ONPEIcACcHiad 3ak0HOMEPHOCT . F.ak noka-
FWBA0T dannee Taba, 34, 198 DOALIHHCTES CAVHARHLY OTKAOHEHHRA

Tabama 3.

Tenmaapwe AK® cayuadsod NoCACA0ELTCARHOCTH OTHAGHEHER YPOXARHOCTH
OF TPEHAA BPEMENHEE PHAGE YPOMAAHOCTN CEABCKOXOIRRCTIEHHEY KYALTYP
no sxosoMaveckem padomas EY PCCP

Suomunerci il il on
Kyasrypa =
oz | mo-cicpm | Thenos: | Concpol
y el

SEon e | I I I [ | |
Chasisian nuenmLn | [ I 11 | n | |
Hpopan nEeL | [ | | | f . 11
Clapman jroib | | | | | | 11
Humeiit | 1 | | I 1l [
Oeee I I | | 1 I
EyKypyaa = = ey | 11 |
[poca — [l Il | 11 [
[peunxa - | [ I I |
Je profolonse I 1 | [ Il Il
Kaprodeas | |' 1 Il | Il |

g LR afiHocTH OT TPEHLa ELPL‘!‘-‘IL‘I‘HII:IZ‘: [ERL ] _'|'|:ll:.l.i'E".iII-.IIII.:'I.‘II1 CeALCKOXO=
ARACTRCHHMX KyawTyp B Cepepo-3anaawom, Llentpaaswom n Boaros
Batckom pafonax naGawonaerca | tan AK®. Heknwoueunse cocTaps
AT AK® 108 3epHOBMX KyAbTYp, npoca o Kaprodean s Llentpains
HOoM paifione, 03uMofil mueddul, npoca n Kaprodeas 8 Boaro-Bars
choMm paione, sepuoboboswx B Cesepo-danaanom paione. Caeayer
OTMCTHTL, 470 404 BPEeMCHHOMD pria ypomafdnoety Kaprodean s Llens
TpaJpHoM paiione xapaxktepia ARP ¢ tpemsa  anaunmuMg praos
croduime Kosdpduunentamn koppeaswnn (I vun AKD).

Bpemennte paad yporkafiHOCTH CEALCKOXOIAACTBCHHMX KYALTYP
g8 Llentpasuno-Hepuosemuom paifione otHocATea # K 1 o ko 11 Tany
ARk®. B [loponmckom n Cepepo-Kapkasckom paftomax npeobnranaer
Il man AKd.

Takum ofpaizoM, B cepepuux paponax EY PCOCP Gdasian wacr
H|]I-""-|I-"1[H|-'!:'-; PRAOH }'Flli{flﬁ“IZ'E'Tll XAPAKTEPHAVETCA HeInadHMon Ko
peasuHeR BO BPEMEHN, TOTA2 Kak B GOJCE HOMHHX pafioHax BpeMmeds
HEM PRIAM NPHCYULA 3HAYNMAR CBA3L NpH capMre ma 1—2 roga.

Bamucfiwed conpasennofl  xapakTepdcTHRON — cratnerimeckofl
CTPYRTYPH CAYYRAHOrG Npoleccda ABJIACTCA CNEKTPAALHAA yHKUHAR

M

anHCHBANILAR pacnpeneeine ANCOCPCHE HOMeDEHHA N0 pazaniHBEM
gacToTaM
PacueTsl No COCKTPAALHOMY AHAJIN3Y BHNGIHEHHW N0 CAeaYOWEeR

I!l M e |_'Ij| |:

B
F oY N v T 3 p! i
v . sin{fyi) V[ sin {Agk)
.Hl.-.l:zl:— Z r ' e
) , ot ST BiA ; (9.4)
: J
rae St} CNEETPANLHAA MIOTHOCTD, A= Tympe — 1 7 =r, Fisgl —
pa3HacTL QPAHHAT COCEAHNX TOMEE KPP HBOH Y HE LIRS rit);
AlTia T} 2 noaypasiuocte abcunuce 3THX ToueK; f; — alcuncck

copediil MeRAY ITHMH TOYKAMH; A — 43acToTa,

CneET POALHME NAOTHOCTH LAA PALOE YPOXKAAHOCTH NPeiCcTaRICHE
63, 3.5. Kak noxkasueawT Aauuse 370 Tabauud, B GOALLINKHCTES
cAyHacH WMEETCA QBa MAKCHMYMA AHCICPCHN, r:'.'|'|um|'| aTMeqaeTCd
B HHTEPRAIE ?—3 roaa, BTOPOH HMEET MECTO B HHTEPEATE E—13 neT
Mpeod 1A1aMeER B PaccMaTpUBACMEX BPeMENHEX PALAX VPO aino-
3 IITEI:anDHn{“HHEr.‘l:’-{ COCTABRJTAMMILAA, NPHECAAWARCE HA
nepnol =—a roaa.

CTH RABIHETCH

Talamua 3.5

CoenfpasuEan @ymsuun cayeaiined coMmomerTe BREMENNHX PALOD YPOEARHOCTH
IPHOBRY N0 BKOHOMIEIECKNS Pafonas
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2 {308 0, (1785 I REEE 0 0143 [ ] . ||I|||-Ei.|
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o ..|. Iydenibe HAMH PE3YALTATH XOPOINO CORMACYIOTCA ¢ aNAIOTHY-
1t peayantatasn [0, J1. Paysepa [159],
By HEINDHHATOR HAMH PAaccMOTPeHHEe 3aKOHOMepHOoCTEd BPCMEHHNX
g LE] :'\- I.EI:":IH:”'““:'I.'J_H f'|:'.1I‘_.l.:"l-:l:|_'\l;.|_:|:!.5|j:jl_"'|'||.‘_l||![|u':|: :':I‘-.-.IEI-I'\p I:I'.TII'. ThH J_I.'-.”."p'

MHH N D A g e T - ; 5
- -:IT:;'HH_I!H'IH' -[""' H CAVHAHHON cOCTARAAIWEH) No3BOARET B Aaab-
oo} BTACCHPHUNPOBATL BPCMEHHEIC PAAW MO TPeM CACAVIOUIHM

M NpRIHAKAM:
THIL TeHACHUNR YPOKARHOCTH (OUeHKa ANHAMUKH TpeHia):
2 r




2) Tin AK®D (owenkKa BHYTPHDAANWX CBA3EN);

3) THn HaMenuHBoCTH ypoafinocTd (olUeHKa Bapnalin  cayuails
HEX OTKAOHeRRA yposafiuoctn no B. M. MMacoay).

Takodh NOAX0] MO3BOARET B CLMHBX NOHETHHX AGCTATOURO MOTHE
XSPAKTEPHIOBATE BPEMEHHOR PAA W BecTH nouck ofofuwammnx 33

KOHOMEpHOCTER, ' ¥
CHeTeMATHIALNK NOCASIOBAHHE BPCMeHNKY pRACE YPOARAHHOCT

CENBCKOXOZAACTREHHEX KYALTYP H PeayisTaTel AHAJIH3E BPeMeHHBIX

pAncs ypowaes, noaydednde 8 1A wacti HECTORULEA KHHFH © NO
MOLILID ANNApaTa TeopHl cAyuafinux GyHKLA, MOKHO pacCMaTpRHS
BaTh KAk AajdbHefimee PajBuTHE CTOXACTHMECKOH ArpOMETCOpOIOrHH
[MpeameToM pccacionannii STOr0 HanpasicHHA ArpoMeTeOpOIOriin Aus

ASeTCA BHABICHNE BEPOATHOCTHHX IAKOHOMEPHOCTER B Npouecos

dopMnpoBanna ypomad (HAR A0G0r0 ApYrore arpoMeTeopoaorHues

CHOFO 3JACMEHTAa) H ONHCAHNE er0 Kak ¢ANHOro  Weaore ¢ nodHiiE

TEOPHH BEPORATHOCTHREA MpLecto.,

Yacte 1l

e

MojeanpoBaHHe MPOAYKTHBHOCTH MOCEBOB

M prencisinoe PAIanTie HCCASAOBANAE MmO MOOeAHpODaHEK BJAMAHRHA
drakTOpOB nu-:lllll::i‘l CPEAW Ha NPOAYKUMOHHWA npouece B Hawed
crpane [9, 13, 1b, 20U, 22, 87, 132, 144, 183, 191, 203, 204] u 3a py-
Gewos 239, 249, 261, 290, 295, 307, 310] cnocobcTROBAND CO3TAHHIO
AAHHHOMEPHOAHEY AHHAMHYCCHNX MOIEJEA MPOAYETHBHOCTH Pa3jd-
RN CEALCKOXOTARCTEENMNX KyASTYP. Jdoctatouno noanoe obcymae-
e CYIeCTEY KAELLHX Moaeaen '[IZIDPHHPEJII-E'III;HH Vo aH npoee1eHo
po |0 87, 132, 183, 191, 204, 230, 290]. Heuepnupawmnh obsop ne-
cACAOBaHHA A MATEMATHUCCKOMY ONMHCANHID BOAHO-TCHNAORGND W Y-
ACKNCAOTHOTO peXHMa nocenos Aan B [25, 26).

AdarsHeRmice paciuHpende NPHMEHCHEA METOIOAOCHN MOIEHPO-
BAHNA B ArPOMETCOPOIOrHYSCKHE  HOCAENOBAHHAY  Cnoco0CTROBATO
PAIRNTI HOBHX  HANPARIENHA — MoleAnponanua  GopMHpoOBaHNNA
KaiccTod YPOMad CCALCKOXOIARCTBOHHBIX KyabTYp  [159, 191, 193,
[84] o MOIeAHPOBAHNA BETCTATHBHOrG H PENPOAYKTHBHOTO PAIBHTHA
CEILCKOXOIAACTREHHEX KyasTyp [141]

Unipeaedniaca Kpyr 3ajad, pellaeMux ¢ noMOWmbD Mojencl mpo-
AVEUHOHHOMD NpOIeCca B arpoMeTeopotorddeckEy nporyozax:

OUCHES ArpoMeTeopoaorideckuy YOTIo8Hl NpoH3pacTaHms,

NPOrHOIHPOBAEHNE NPOAYVETHBHOCTH CEABCKOXOFIAACTREHH X
Kyawtyp [132). Hx pewenne tpebyer passntua Gazomoft mojean Qop-
MEPOBAUNA  YPOXKAA CEALCKOXOIAACTREHHMX KyawTyp [132], coszaa-
HER MeToA0B ONPEefeteHHds NapaMeTpoB MOoaetell, OCHOBAHHEX Ha
ADCTATOMNG OOULHY 3AKOHOMEPHOCTRX GHOAOrNYECKHX NPOLeCccos H Npi-
LS T TRTHT .:I-:I".'T}'IIFri!lfl ﬂrpﬂ‘-!{"l'l:'u:'l]'_lfl,']u;:lr'l-llmrp;_l_‘:ﬁ: :|||;|11|::|'|'_|:-.1;'||.“.-|||I STH BO-
NPOCH obcyH1AKTCA B FAaBE 5.

IJ-='|I|5-|.'l'_'-' C CORCPINEHCTBOBAHNCM CVIMECTBYIOWIER Bazonof MOTETH
BEIHNKAZ HeoOX0INMOCTE YrAYGIeHHA oNucalun BAWAHNN ATPOMETED-
POTOT I P C KT fn'l:'.'ll'rhlli'l HA OCHOBHHES NPONECCH HHINCACATEARHOCTH
r':lf'-'ll.'lllll'l. MOACAHPOBAHHA TAKHX NPOLeCCoR, Kak  dQopMuponanHe
'f-_l‘w".lnh. NOGEros KYIEHHA, BCe BEreTaTHENOR o penpoayKTHBHOR
CHepLE, 1 B koweunoMm HTOTE (hOPMHPOBAHNA H HAaHBa :u::pn:i. Ta-
f‘l'_h' PAIBHTHE MOLCAH NO3IBOANA0 OH CO3NATEH TCOPETHYECKY D OCHOBY
'?I'I"f'lI_|"'.'F=‘-""'1NHI1 HEJOrD PAAA HOBMX AHHAMHKO-CTATHCTHUGCKHYE M-
“i::_l:._:‘.' !Jf‘“a'lr'-'f-']'m.im'u‘rn-ch'Hx NPOrHOI0B; CPOKOB NOABACHUA, (Op-
-1'~I~||-.|:-.::I\.h L xu.‘luj_; H HX MOAHOTH, KYWEHHA, GOopMHpOBAHNA NpO-
:'H::|'||--. : ra F‘T-;‘ﬁ.[u'l't'l::lﬂ,_ POPMAPOBANKA KONOCA, 3CPHOBKH H HAaAHBAE
- % DUENKH NOTEPL YPOMKERA OT BOSHHKHOBEHHA TAKHX Kpafine we-
!I'I;:--'IIE.IFII!-IT.II Ky AegeHnll, Kak €3anan *, ECTEKANNE> 3CPHA, £NpoOpacTa-

SEPH2 HAO KOopHiIo H B Baakax. Bee ato norpebopanoc paipaGorkl

ar




NMPRHUNNANAILHO HOBOA MOJeaH pocTa, passuMTHA 0 GOPMEPOBAHA
NPOAYKETHBHOCTH 3JaK0E, ONHCAHNKEY CTPYRTYPH 'I"i'il'-l'ﬂ]?ﬂn NoCBALLCHE
CACAVIOIIAA FaaBa.

Naaea 4

Moneas pocta, passutua o POPMHPOBAHHA
NPOJAYKTHEHOCTH 3J3aKOB

Gf]iﬂ[’iilﬂﬂ KOHIEEMTIENA, WCNAIDBAHHAHY HAIAMHA III.'IH 5.1|.I:I_.'|.L"..']|'|[:I|_"|i'.l-ﬂ||l|]|.
NPOAYKTHEHOCTH 31aKO0B, COCTONT B TOM, 4TO NPOAYKTHBHOCTH 3J1aKOB,
KdK H JApPYriX CEAbCKOXOIAACTEEHHMX KVALTYP, OnNpeieiseTcd  He
TIKTEED HHTEHCHBEHOCTRK) ]'JI'_!L'!'I.'II:IHIHI NpomeEcCcOn, HO H FIABHEB M ':lﬁl."ﬂ'iﬂ”
pazsutieMm. Coraacno yuennw . A. Cabummna [I71], passurne —
ST0  «H3IMEHeHHA B HOBOOOPA30BAHNH SJEMEHTOB CTPYVKTYPH opra=
HHaMa, oOYCAOBACHHHE NPOXOMICHHCM  OPranuIMoM  HHIHEHHOTD
unkAa». [Mockoasky «pocT — 3T0 HOBOOOPAZORAHNE IIEMCHTOB CTPYES
typuz (. A, CalGuunn) |[171] n, caepopatensno, passuTHE HEOTIEs
AHMO OT NPOLECCOn POCTA, TO POCT N PRIBNTHE MOASAHPYETCR HaMH
HEPAZPEHBHO B EKOMAACKCE # B JABHCHAMOCTH OF }‘E.mm!ﬁ e
CPEAH.

Heeneaoranuamn 1. A. Cabumnna [171), pasansaevmumn T. H. Ces
pefiperoroil [179], yeranoBaeno, 9To sacmentapuofi eanmnueli pocta
H pazpuTHA nofera ABAReTCH (QHTOMEp, COCTORMINA N3 OTACALHEX
QIEHHKOE — Y3718 € MeXI0Y3IAHeM, AWNCTOM, NOYKOf M NpHIaTOMHBIME
kKopHAaMi. Poct w pazsnTHe nofera onpeieasioTci 3RKOHOMEDHOCTAMME
pocta B paizsuTHA guTOMepos. B crOW ovMepedb, PpOCT H pasBHTHEe dils
ToMepoB, coraacHo cihopmyanposanmomy T. H. CepeOparosont [179]
MOATOHSCH HED, EJTIPE‘,'I_I.'_".'.IH[‘.'T{"H MeCAEIOEATEIARHOCTELY H ['Hﬂ(lp_.'.l_ll”ll]:ll::l}l.ﬂ.ll"
HOCTBIO POCTA H PASBHTHA COCTABAAIIHY €10 4AEHNKOB.

Ha ocnosannn mccaenopanufi T. H. Cepefpanosoi [179] dopmu=
pOBAHIE BEreTATHBHON H PenpoAYKTHBHOMA chepll 3Jaxos paccMarpils
BACTCA HaMH Kak ofycaopienneil sHIOTEHHWHMHE 0 SE30TeHHEME daK-
TOPEMI NPOUECC POCTa W PA3BUTNA 3apOAHMICEHX GHTOMEPOR nocae
NPOPACTANNA COMAN, 3AKTAAKH H pocTa cTefIeBMX BEreTATHBHEX dl-
TOMEPOR W COUBETHA, 3TO NO3BONHET ONPEIEINTh BPEMA AeTepMHHA
LA I."l'!lI['.I'l:J!l.'Il"']fl.'J. T. & MOMOHT HAYATA BHAHMOTD |:HH.'T.'i I?I-IITI!HH."FI-CI.. I-I
NpOIOAMATEARHOCTE NEPHOAA €ro POCTa, YHCAD BEreTATHBHMX nTo=
MEPOR H YHCAO SACHHKOR COUBETHA, # CASAOBATENLHO, H NMOTEHUNA b=
HYI0 NPOAYKTHEHOCTE KOJOCH.

Taknu obpazom, GoabpOd NHKA Pa3BATHA BCEr0 PACTEHHS 3naxkd
HIIZII_.'[IZ'.'III‘I'.l:l.'i."I.'I'_'!i HAMH KAK MOCTel0BATEARHOCTE HHAHECHHEYX UHEAOR OT=
AeNLHEX (HTOMEPOR, HX WIEHHKOR, a8 B NPelegaX WIEHHKA — OTA¢Nbs
HEIX TEaHed (AeJAMNXCA, PACTATHRINMNXCA, (QYHHUHOHNpYHMNX W
craperomux). Ha ocnopanun paspaGorok H. B. OGpyuesoft [110] o
B. . Hranora [41] pocr oTaeabHOro Oprafa ONpeleadeTcd COOTHO-
LI AEC N II.I['.I'l."I[E'I]II]!'i'CTI’.':rI METEHHA H F'ELETH.H'EE!!I!H BACTOR. I"I':IH'.'IhZ!}'ﬂ
3T0 noackenne, OyleM paccMaTpHBaTeE POCT OTASALHOrD WIECHHKA
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gurosepd, a CAEA0OBATEALHD, B PHTOMEPA B UCAOM KAK POCT Jese-
piest 1 () pacTRMCHHEM.

Poct MOQCAHPYCTCE KRR HaKOTEHNE 'lf'_-.'.":Dﬁ Ouosmacen © YUCeTOM

aaTpaT Ha AWX3WHE. lloctyanpyerca maautue B pacTeHNH eIHHOrD
dolad YrAesoaos i eantore gonia azora.
: [lpn sMOASTHPOEAHHH pACOPpeRe el acCHMHARTOR WCNOIBRIYETCH
KOHUCAMIA MOASITHPOBANNA N0 NOTPEGHOCTH PacTYIONX OPrados, pas-
apeHofl na pasuex azax ux pazsutHa. Pacnpeicacune accnMman-
pon MeA1Y ALARMHEMIECHE H PACTACNBAKMLNMHECH TEAHAMH SJIeH KD
._1||||::'-Il.';5-i: B HA 3TOH OCHOBE — MEMAY WICHHEAMH H OTIOeNBHEMN rpH-
TOMCPAME PCAAHIVETCH HAMH HAa OcHOBaRHHN yuennA A. J1. Kyvpcaunona
r.-'_|| O TPpEHCHOPpTE dCCHMHEARTOBR 1P B3 AN MOTERCTBHH MEeRI1Y NpoH3-
pogARI M 1 noTpebaniownMi opragasin. CucteMa A0HOPHD-3KLENTOp-
HEX IIHIIIIHIH‘HJIE ERSTHIM 36T I'I'I'ITEI-E'ﬁ."IE'JIIIL' MNPy RTOR ip::lTi]E'IlHTfaﬂ i
HOBOODPAI0EAHEE CTPYKTYP 8 NpoUccce POCTA, TRAUCHOPT ACCHMHIH-
TO®, IATPATE 13 QWXanie. AKTHBHOCTE ATTPACHPYIOUNX 30H B pacTe-
M PACCMATPHBACTCA HAMN B 33BHCHMOCTH OT NOTEHUHAALHON cnocod-
HOCTI KAKAOrD (PHTOMEPA K POCTY ACAEHHEM H POCTY pacTAMENHeM,
UTH NOIROIACT KOMHYUCCTROHHO ONPEeiThE €3afnpocs AccHMMAATOR CO
cropodi notpebasomny Tkaneft. [Mepectpoiika JOHOPHO-AKNENTOPHL X
orHoieniil & 0oasIOM IWHETe PAZBNTHA BCCRC OPranuaMa onpeje-
JAHCTCR B CBAIH C NPOXOKICHNEM MHIHCHHOTD LHEAA PABUTHHA Kam-
fora waennka gurosepa, [lpn sToM YYNTWHBAeTCH «CVPOBRHA 3aKoH®
[75] pacnpeaenenns acCHMUIATOR MEALY AHCTHAMIL.

HacnpeleacHine 31eMEHTOB MHHEPAALHONG NHTAHHA MOASTNPYETCA
na ocuosadnn npeictapacnni JI A, CaGumnna [I172] o ToM, utO
B OOCHOBE KPYrosopota 5AeMelToB MHHCPAALHOrD NHTANHA B pacTe-
HIlH JCHNT NPOXOHMACHHE MHIHEHHOTO WLHKIE  NOCAeOBATEN bLHbBIMH
puroMepasn nobera,

B cooteeTcrouu C 3a084aMH Hawel sMOoaeaH POCT B PAIBHTHE pe-
NPOOYKTHANLEX OPraHcE OoNHCHBEACTCH HAMHHAA ¢ MOMEHTA mepexola
RONYCA HApAcTAHEA B PENPOAVETHEHOE COCTOANHE H 3JAKaHUNBARETCA
tOipesannes 3epua. B nmepuog ot Hauana VAAHHERHA KoHyca Hapa-
Clanns n 4o oDpa3OBaHANS ONAOAOTEOPEeHHON 3anfin MOLETHPYETCR
POCT W pasBHTHE BepXyWeqHoro guToMepa  (CoOUBETHA). Mpoweccw
POpMHpOBANNA JEPHOBKH H HAJHBA FOPHA MOACANPVIOTCA Ha OCHOBA-
i cihopmyanposananx H. H. Kyaewosum [65] npeactasnenid
:"HI::-‘-I- HTO Npouece 3epHOOOpPa3oBaANNA NpoTekaeT B Tpu gaiu: dop-
.Il.l‘!-;'.:'-él'rllﬂl..' Japoadma o 3HAOCNEpMA; HAAHB  3epHa; COApeRaHme
Se ..]I-I:I-:IINI :-§|.1-:3'It|:ﬂ!.Ltd:ll.‘:lp--.1:..'.1|||l:n:mﬂu]!aﬂ HaMH KoHILemuwus MOLEJEpO-
Hw;_i:!‘:lllpf.l.l.}h:I.HHIH. TH 3TAR00 CORepHENT CACIYIWIIE OCHOBIEE foJio-
“nII_I'I_Ii'lf'“-“'HTH“"T.J'.:'.'[I: ONPEICARETCA HAIMCHEHNEM POCTOBWX Mpo-
e L._ II.]:III rlli:ll.:u.'-'.l.:l.rh.l.l:.Hifll |:Ii'|l_'.‘:|'||':llilll.'."|1 AHIHEHNOTD UHKA3 B pasing-

FPLADBHAX BHELWWHEH CPeiL;
<] thopmupoBaHIe BEFETATHBHOR il PEMPOAYKTHAHOA cdepu 3aa-
N UNHCHWBACTeA Kak OGVCA0BIeHHBA SHADFEHHMMHE H SKIOTeHHLIMH
SRTODAMM npouece poctTa M PazaiTiA OTACILHEX [t.|11-f:._-.[..3-|_-||m-P
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Kosd@HILNenT NPORNLAEMOCTH  PACCMATPHBACTCH KAk (PyHKINA
ceMnCPATYPH NONBH, OMHCHBACMAA YDABHEHHEM Appenuyca:

ey =D exp(—E/RT), (4.2)

[IpH MoACANPOBAHHH TNPONECCOB POCTa paccMaTpHBAKTCA 4
ACALHO IKOJOTHYECKAA YACTh, BEANYAKILAA BANAHHE QAKTOPOB OKpPY:
AMawaued cpeanl na poet, u coGcTReHHO OROJOTHYECKad, conepHa
Was HHGopMauno o BHYTPeHHel OPrauH3aunn 0 PYHKIHOHHPOBIHN
pacTuTeasHoro oprannama. B smozean pocta B Meraboanasa |:|;51_"|'|,1-_'
HR HA paHMuX sTanax opranorenesa [102] onscweawics TpH ocHOR
HHE COCTABAAMMILHE TPRLECca NPOPAcTaHHd: THAPOAHI 3anNacHH
Bewects o obpazosanne Gonaos, TparcnopT GOHACBMX BELLECTR K NPOs
POCTEY H CHHTEZ H3 HHX HOBON CTPYKTYpHON (HTOMACCH NPH MOCTO:
AHHLEX YCAOBHAX BHeWIHEA cpean.

Tenjo, prara # KHCAOPOA — (haKTOPL, HeolXoAHMBE AR npopa
CTaHHA ceMman. CyxHe CeMCHA COACPHKAT TOIbKO CHAZAHHVIO BOLY
KOTOPAR NPAKTHYCCKRN He yuacTeyeT 8 obuexe pewects. as Tor
uTolbl  HAY3A0Ch NPOPACTANME, CeMEeHAa JOIKHE MNOFIOTHTH BNOH
COPeaeIeHoe KOAHYCCTEO BJAAH, HeOGXO0AMMON TAA  aKTHRRIALH
PEPMEHTOR W COZAAHHA COOTBETCTRYIOWER Cpean AA XHMHUECKH
peakunii. Boaplloe BARAHKE Ha NOCTYNACHHE BJAArH B CCMEHA OKAZM-
BAKT TeMOepaTypa 0 NoYscHuEe yeaoana [27]

Hexoaa ma caosusuminxes npeacramacuuii o duanoaornn npopas
cranna ceman [27, 108, 114, 152, 208] waMn 70T npouece paccMats
PHBACA KAK COBOKYNHOCTH NPORCXOAAULHX Noa pozledcTeneM daktos
poB  BHEHeN cpenn  HINMECKHX W OGHOXHMHYECKHX  HaMeleHH
B CEMEHAX B NpoOUeCce HX Nepexola HI COCTORAHHA NOKOA K axTueHOMN
HHANCAEATEABHOCTH, Janyck MeTatoaHYecKHX CHOTEM, AeATelbliocTh
ROTOPHX NPHBOANT K HAYAAY POCTa, ONPEACIReTCR YPOBHEM colepHas
HIAl BOAKW B COMOHH.

HaGyxanne ceman ocymecTsaserca chauana o Npouecce Uiy
dHH OO, & B KOHUE BCTYNAKT B ASACTBHE OCMOTHMECKHEe CHAL, BO3=
HIRKAOMNe BCACACTENE HAKONIEHH S NPOAVKTOR THApOAH3E OeakoB;
HHPOB B YrAeBOI0E,

Pacemorpus e dasnl b NOCTYNAEHHH BOIH B COMCHA: 33 CHET
Anibyaun no rpagHeNTy KOHUEHTPAUHA H B BHIC NOTOKA BOAN Se-
pe3 memOpany B pesyanTaTe HAAWMHR TPAANEHTa JanicHuf. Ecrecrs
BEHHD NPeIn0I0EATL, YTO nepexol OT nepeoft ¢gasu Habvianud KO
BTOPOA NPOHCXOAHT MOCTENneHno, NpH AOCTHHEHHH BOOAHE ONPeacaeH=
HOH KPHTHYECKOA KOHUEHTPAUNN BOLW B ceMend. CyulecTayer ananas
30H HOHUEHTPAUNN, B KOTOPOM 0fa 5T NPOLEcca HAYT O1HOBPECMEHHD

Onnwen nepeylo thaszy naGyxanna cemsu BHPAMCHIEY, aHET0-
rHYHEM ypasnennw Guxa [187]:

rqe D) — NPOHHLAEMOCTH BOAH HYepes THaHb KACTKM, cM-¢ ', E—
queprid aktnBaunn andupyann, [ moas™; R —raiopas nocrosu-
pag, J#-K-l-moap~!; T — aGcoawThHas Temnepatypa mnoussl Ha
avGnie 3a1eIKH cesa, K.
" WeranosacHa SHEPrHA akTusauwny anddyann soAs npy wabyxaHHn
ceman. JlAA CEMAH rOpoXa, AYPHMUIHHKAE H KYKYPY3W 3HaueHus
Suepritll  AKTHBAURH  OKa3aANch  A0BOAHO Guanakumn: ot 27 1o
35 w1l - Moas™l 2TH smaveuna Aan anddyine B TREPLOM Teae co-
crapafiot 42 5la - moaw™, aas xumnuecknx peakuni — 420 k[l x
wmoak~!, Takus obpazos, HabyxaHHe CEMAH — OLICTPO H JIErKO HAY-
wifl npouece, TpebyRMMA OTHOCHTEABHO MAAOl SHEPrHM AKTHBALHH
114
| |I|p-.1 oNUCaHnl BTOPOl ga3su Habyxanud CeMAH — OCMOTHHECKOrD
ABIKCHIA BOAKN — YYTeM BJAHAHHE CTPYKTYPH M MeXaHHMYECKOro co=
cTaka NOYBH, XHMHYECKOTO COCTABA CEMAH HA CKOPOCTH NOCTYNAEHHSA
a0l B cesmena. Caeaya [187, 208], sanmumes
die
il

=A (o — YelllFn =+ Fop + Fels H'E'J

rie Ve —noTox BAarm B ceMeda, ¢M¥ o, $eo— BOAHWA NOTERUNAN
noue W cemend, 107 Tla; ry, Fpp, Fe— CONPOTHBJACHHE TrHApaBINYE-
CKOMY NOTOKY B NOMBE, HA MOBEPXHOCTH pasie’a MOYBA—CEMEHAE,
BHY TR ceMeHH, ¢- 10P [Ta- e

Xuvusecknfi coCTAB CeMEHH, onpeleafiomni conpoTHBIeHHe TH-
['-'15|-||'-'-||3|:H.D.‘|I:|.' ]IE]'I'E’:'H].’ BHYTRH CEMCHHN, HrpaeT CYICCTBEHHYERY pOdL
B IOFIOWERHH BodM. B pasanuHbx ceMeHax CORCPHMATCA PA3HOC KO-
ANNCCTRO  BOULECTS, PACTROPAMNXCH (CaxXapa, OPraHMUECKHE KHc-
A0TL, AMHHOKHCAOTH o Ap.), Habyxamwmux (Geaks, kpaxsan, kaet-
WATKD M ap.) u e Halyxawwpx B poae (MHpPH, KAPOTHHOHAH B Ap.).
Hanpusep, s cemenax muennus seweetsa, cnocobuie k HaGyxanuo
B poge, cocrapasior 80—85 %, v pauw — 72—75 .

Kpaxman, maGyxaf, MOoKeT noraoTuts Ao 35 % soaw, Genkn —
A0 250 1 canan — a0 800 %. [Nostomy cemena, 3nAOCHepM WAH CeMS-
i i BT KROTOPI X COCTOAT FABHBIM ﬂﬁl]ﬂ.’ﬂ'}ll 13 KpaxMana, nmoraousoT
:l'_“-ii-l IHAYHTEIRHO MEHLINE, YeM ceMmella, B KOTOPHX npealaananor
WCIAKH

Pasmep ceMan Takme BAHAET Ha NOCTYNJCHNE BOAW: MeJKie ce-
Mena noraomwawT Goaswe Boaw (B % OT Maccw), YEM KpynHLE.
lak. comm Kywkypysw maccofi 251—270 mr norsomaer vepez 36 4
47 % poaw, a Maccof 331—350 mr — 40 % [114).

Boauwi notenunan cemenn OyieM ONPefeiiTe ¢ NOMOWIBIO Bbi-
Paxennn [187):

dngldl = kA (cq — ca), (4.1

rie A =—UHCA0 Modell BOAKW B CeMenn; &, — KOSfHUUHERT NPOHILae-
MOCTH, cM-c™'; A—naolalk NOBEPXHOCTH CEMEHH, oMY Cp, Cp—
KOHILEH I'FIIE'IIIJ:IH BOAK B MOYBE B CeMEHH, MOME-CM a

Temnepatypa nousn okasuBaet Goawlioe BAHANNE Ha NoCTynae=
HHE BOLW B ceMeHa. C nopbleHHes TeMNepaTypl 00 onpeleicHHors

: - BT ;
Npeacaa YBeAHUHBAETCA H HHTEHCHBHOCTE NOTACUICHHA BOTMW OO e = T In N, (4.4)
MeHAMH, &
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rae Vy— napumanviuii moaspuuii ofvem soaw, cu® Moas'; N,—
MOJAPHEA L1008 BOSR,

[yckonue Npoecchl rHAPOR3Ia JaNacHkEx BCUECTE CEMEHHN H NMpo=
PAcTEHHA CEMAH NPONCXOART B NEPpHOL AOCTHMCHHA CEMCHEM COOT-
BETCTEEHHO ABYX KPHTHUECKHX YPOBHER OBOJAHEHHOCTH,

"F‘“ AOCTHHCHHHE NCPBOTD KPHTHYNECKOND YPOBHA & oOBOAHCHHOCTH

CeMAR I:::: NPORCXOANT «3an¥CrR* NPOUECCOB THAPGIN3IA 3anacHEX
1

BEUIECTB CeMenn N CHHTe3a yraesolaos H GeJKoB B 3apoasiue.

IMoerynaenne poan B ceMeda — HeolxoauMoe yCJIOBHE A8 Ha-
qgaa npoueccos Meraloanida B NoKoAWHxcd cesenax. Ho gas «33-
Nycka® Kak (epMEeNTOR, FHAPOJHIYVIOWNX 3anacHble BeUlECTBA, TAK
H (pepMeHTOR, CHHTEIHDPYIOLIHX HOBHEe, HeobxoinMbe coeaiHeHnA,
TpebyeTca Takad Temnepatypa Ha raylnue s3aseaku ceMad Ty, npu
KOTOPOH 3TH ePMEHTH MOTAR O NPOABHTH CBOK AKTHEHOCTL. JTHM
H o0bACHACTCR TO OGCTORTENLCTBO, HTO NPOPACTAHHE PazANUYHHYX Ce-
MAH NPOHCXOAHT NPH PasHHX TemMneparypax. «3anycks npoueccos
FHAPOANIE H CHHTE33 H NPOPACTAHHE CEMHH NPOMCXOAAT NPH TeMOe-
paType suie HyaR. Oanako MuHEMAaNLHaR TeEMNEpaTypa 017 HavYana
STHX npoueccon koaelaerea s Soasmux npejenax. CeMena pau, nue-
HHUH, AYMCHA, OBCH, BUKH, YeYeBHUE, FOpoxa, YHHL, Pend, MOPKOBH,
GpHKBH, pPLKNEA, KOHONJM, ropuHue npopacrawot npuy 1—2°C; ces
Mella K¥KVpyal, npoca, cod —npn 8—I10°C; dacoan, kiewesnuu,
copro—npu 10—12°C, a cemeHa xJonuaTHuKa, pHCa, OFYPUOR,
ThKBM, apGy3a — npu 12—14°C [27].

Takum obpazoMm, Ha 3Tane JOCTHAEHNA NepBOro KPHTHYECKOTD
VPOBHA OBOJIHCHHOCTH CeMAN cﬁp. H KPHTHYCCKOR TeMiocpatype

NoYBE Ha rAyOHne sajzeaxm ceMan Ty HaMp paccMaTpnpaercs pery-
AHPYeMBll (haKkTOpaMH CpeAb MMAPOJANI VIIEBOAOB H GEJKOB CEMAH,
B npotecce KOToporo ofpaiayerca gona cBoOOINMX YEAEROA0E 0 oL
4307Td, PACKOAYCMBIH HA AWNXAHHE I POCT 3APOIaLILIA.

[IpOAYKTH THAPOIH3A PACXOAVIOTCA Ha AWXAKHE CeMeHm, KOTOpO2
NoAPasiCAdeTed B STOT NCPHOS HA ARHXAHHe 3apoibiia W IsXanHe
SHAOCMHEPMA, & TAKMe HAYT Ha CHNTed OeakoB W YIVEBOAOR B pPacTy-
ey zapoasile. B nepuos oT Havada rHapoinaa, onpeacascMoro
ACCTHHCHHEM MNEPBOND KPHTHYCCKOTO YPOBHA OBOAHCHHOCTH  CeMAH

Eﬁ]-.' A0 NpopacTaHus, oOYCAOBACHHOTD JA0CTHACHHEM BTOPOTO KpH-

THUECKOTO YPOBHA OBONHEHHOCTH cemsn C° , MH paccMaTpHBaeM

JAPOAHL KIK OAHOPOIHYM MEPHCTEMATHYCCKYH) THEHb, He BBULCIAR
Er0 OTALALHEE OCERME Oprans.

Hduxanne uetoro cemenn CENANNBACTCH N3 AHXaHHA ero 3ana-
CANUIHX vacTel H PACTVILHX OCeRHX opranop. OcHoBHON BRIAN B M-
KaHHEe CEMEHN BHOCAT JanacHble BeULECTAEA, NOCHOJALKY HX Macca ro-
pazio Goablle, XOTA B MEPEcueTe Ma cAMHMLY CMPOfl MaccH y HHX
Auxanne caabee, wesm y ocesnx opramon. Verawosaema [111] tpex-
CTYNCHYATad IABHCHMOCTh AWXAHHA OT OBOJAHEHHOCTH THAHEN CoMAH.
Auxanne npopacTaluiEx CeMsH He POryaHpyercd BpeMeneM, npo-
WM 0T Havana HabyXaunsa ceMAH, HO 3ABHCHT OT BAAKHOCTH.
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nepeoM  ATane MoCTeNeHHOe  YCHASHNE .'I.Li.‘ﬁIHHFI_ _Dﬂ}"ll.'-'-lilll-'ll-'H:
popieM BAAKHOCTH, AOCTHIHYTHIM ceMeHaAMM, 8 He ..i-d'l"p}.'.li[E'r!lll:l
,F_ yiios  KHCAOPOAE WAH HEROCTATKOM AMXATEABHHX cvGCeTpaTon.
"'LTLr'“Tn;,._,u sTane AWHXaHHe Pe3Ko YCUJINBRETCH, OHO PEryIHpyeTcH
t'l;:mznu-u ABXATEA RO r}'i_'.‘n:‘rpara H HE JABHCHT OT ,l.ﬂ.‘Lth:ﬁllJi:rc:l. II?:
BRCHIA OBOAHEHHOCTH. Tpetnit 3T7an OTPamacT llHTl:J_!clullltll::u .H:I.}m“
qxanie PRCTYIIHX OCEBLIX Opraiol, KOTOpEIM ltpr'_'f.“.EHI lﬁ-n-,LuT TR
'ﬂ,h-,w VPOBRHH BAZKHOCTH, NOCKOALKY KJIETKR HX BaKyOIHIHPYIOTCH
" '|Ji'l':-"| :_"_-H;LHH'IITEH. 1 : e
CROpOCTE H3MeHeHna cBobOAHBIX YrACBOLOB H a30Ta B 3ap 'J'.
grpele]seTes COOTHOWEHWEM CROpOCTEH NpHTOKA tﬂﬂﬁ{r._:l.tlhll}l }r.-'ll:!-
poA0E o A30TA SHAOCNEpMA, 3aTPAT Ha CHHTCI HOBHX CTPYRTY |'.I. H k-
xaHne, CBAIAHHOE HAK ¢ MpoleccaMy CHHTEZA, TAK N rlﬂ.'J..-'l.-l':lp}ImHHE'!-'l-
[Ipn rHAPOaH3E Geakoe nonoaunwoTea dong azota n doua YrAeBo0n.
COROKYNHOCTE GHINMECKHX H GHOXHMHYECKHX HIMCHEHHH, rlpﬂ!lf-
xo1ANINE B CEMEHH B NPOLECCe HX Nepexola H3 COCTORHHA  MOKOA
g ARTHEHOR MHIHEACATEALHOCTH, NpH L0CTHACHHE BTODOND KPHTH=

yecKOre YPOBHA OBOIHEHHOCTH CeMANn C:I FAKAHYHBAETCH 'IJ[FFIEL‘-[IHH-

Ha

pneM npopocTia. BAamHocTh UeAOTO CeMEHH NPaKTHYECKH onpeie-
AHETCA  BAAMHOCTEEY, AOCTHPHYTON SHAGCHERMOM, NOCKOILEY OCCBHE
gprans 3apoasiia O0HYHO MAAW N0 CPABHERHIO C 3anacalolliMH '-IE_I-
eravn cemenn. [MorpebpocTs ceMAN BO BIare 198 Havala ux npopa-
CTAHNA PASJOHUYHE ¥ PAIHLIX BUQOR CEMHH. Cemenas 373K0B AAA Ba-
qaia npopactanus Heobxoanva Gojee HN3IKAR OBOAHEHHOCTS, Goraruie
Geakos cemena GoloBux noraomanT Goablle ROAL, 4e€M KpaxMadni-
cTHEe ceMena 3aakos. OueHs MHOPO BOAM noracmatwTt npuw nabyxa-
HilH CEMEeHA JbHA o caxapHoil CREKAM, ul."rD.IEl"u{H KOTOPE X COJAEpHaT
cananeTHe ruapoduasibe noancaxapuan [27] Kputhuecknil yposens
OROIHCHHOCTH CEMAH, NpH KOTOPOM HAMHHACTCA NPOPAcTaHNe, BApbH-
PyeT B IHPOKHX NDpefLenas,

. MOMEHTA JOCTHAEHNA BTOPOro KPHTHYECKOTO YPORHA OBOIHEH-

HOCTH CeMAH EI:: 3APOALLI CeMEHH CTAHOBEHTCA NPOPOCTROM, COCTOHA-
HE4

LW B3 KOJEONTHAe H 33pPOABUICREX KOpHEH. Buytpn xoaconTiae
2NTI04CHE 3apoanimesse guToMepn. Koanuectso 3apoibleBHx -
TOMEPOR ABRJAETCH VCTORMNBWM NPHIHAKOM 3KOTHNA [179]. Koanue-
CTHO 33pOMIIeBHEX KOpHEd 3aBHCHT OT COPTa H pPaiMEpoB CCMAN.
OaHopoAHAA MCPHCTEMATHHCCKAA THAHb 3ApOAHIA CEMAH C MO-
MEHTA  AOCTHAEHNR BTOPOTO KPNTHYECROTSO YPOBHA OBOAHEHHOCTH

Cemmn £ PaccMaTpHBACTCH HaMH cOCTORIEN W3 Tpex wacTeh: me-

PlicTesl KOASOOTHAE, MEpHCTEME 3APONRILIEBBIX 1h11ruucpun H Me-
PHCTEME JApOakLIILCHRE X E".'EI‘I_]'I[EH.

KogeonTuas npeloXpanfer 3apoiWlleBble JHCTHRA OT NPAMOro co-
NPUKOCHOBCHHA WX © NOMBOR W N0 CTPOeHN npeacTapaser cobom
TpyOKy, KoTopad oxpaThBaer nepssit ancr. [lonaras paanyc TpyhxN
I e¢ yvIeABHVE) MIOTHOCTE MACCH NOCTORHHEMHA, ONpeiefinsM CHO-
POCTH YIAHMEHHA pPOCTKA (KOJCONTHAE H 3APOAHIUEBENX JHCTLES)
B 3aBHCHMOCTH OT CKOPOCTH HakonaeHHs cyxofi OGuoMmacc  pocTea
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H MEXaHHMeCKEOrD CONPOTHEEHHA MOMBE:

dhy dmg ]
e 5~ ko (), (4.5

pary,

rae dhy/di — cropocts yaauwesns pocTka, oM. eyt dmgp/di — cro=
POCTE HAMCHEHNA MAcChl POCTKA, Mr-cyT™); p— ylelbHad MAOTHOCTE
MACCH POCTKA, Mr-cM™, rp— paanye poctka, oM; kp(v) — GyHELHA
BAHAHHA MAOTHOCTH MOYBW HA CKOPOCTH YAAHHEHHA pocTxa, Oeapas-

MepHan.

Joctikenne pocTEOM PasMepos, NpeRHIIAKILHY rAvOHHy 3a3caKkn
ceMAn Mo, T. e fip>he, onpesensem kak a3y scxogos. Easa jo-
CTHTHYE MOBEPXHOCTH NOYBW, KOJIEONTHAE NPeKpaulaeT poct, nepai
JAHCT BRHIXOANT Hepes BEPEYIIEY EOACONTHAS, ONPpegendan Havano mepas

X014 pacTeHHs Ha arroTpodeoe nuTanne, (GoOpMHpOBAHHE HAAIEMHLIX
BETETATHEHEX ¥ PENPOIVETHEHEYX Yactefi nobera.

4.2. Moaeanponanme 3aKAA0KH, POCTA H PAIBHTHA PHTOMEPOR

3akaagka u dopuMupoBaHNe BEreTAaTHBHON N penpoAyKTHBHOR chepi
nofiera ONpeAeaROTCA TEHOTHNOM W BANAHHEM (AKTOPOB BHEmIHER
cpean. Mojlednposanne BErETaTHBHOMO W PENPOAYKTHBHOMO PA3IBHTHA
pacTeHnii ALAACTCA HauMeHee paspaloTaHHoR olaacTL MaTeMaTHye-
CROrG MOLSINPOBEHHA NPOUECCOR MHIHSACATEALHOCTH PRCTEHHA.

B uceaeaosannax suaeanoTes TP OCHOBHBIX Hanpasteuud. [Tep-
BOE CBAZAHO © COILANACM MATEMATHMECKNX MOACICH mepeR g eEa
PAIBHTHA ¢ BEFETATHBHOTO Ha penpoaykTHBHHA nyTe. [Mpw stom ne-
PEXDI KOHYCA HAPACTAHHA OT BETeTATHBHODO K PENPOAYKTHEHOMY poO-
CTY CBHIBIBAETCA C KPHTHHECKHM YPOBHeM (pMEHTOR BEreTaTHRHOMD
pocTa u epMeHTos UBeTeNHA [293], aocTHMEHHEM KPHTHUECKOro pas-
Mepa KoHmyca Hapactamms [241, 298], nepekamdeHHeM © BereTaTHs-
HOPO Ha PenpOAYKTHEHOE PA3BHTHE NPH B3ANMOACACTEHN HEKOTOPOro
stiaorennoro metaboanTa i srewsero hakropa [240).

Bropoe manpapiense HccaeloBaHufi cBAIAHO © MOZEAHPOBAHIEM
opranorenesa, Ha yposme kaerwn [295, 297] paccmatpusaerca nene-
HHE, PACTAMENHE, BCreTATHBHMI pocT # crapenne pacrenus. B ||$I
NPeJAcHeHa MOAeaAL pocta PHTOMEPOB KAK WIeMeHTa MOp g OJIOT A E-
CKOM CTPYKTYPH 373KOBHX, ONNCHBAIOWAR YBEAHYCHHE AIHHE BHTO-
MEpa KAE AHHAMHKY pa3MepoB KAETOK H YHcaa kaetok anddepexun-
pywiieics qactn puToMepa.

B pamkax TPeThero HanpaBacHHA Aeqd4eTCA MONBTEA ONKCATh npo-
UECCH PA3BHTHA © YYETOM BAHAHHA SHAIOFCHHBX H 3K3I0OTEHHMX pak-
TOpoB. CHOPOCTH KYUIEHHA AMMEHA PACCMATPHBACTCR KAk GYHKUMA
TeMnepatypsl H ODECHEUEHHOCTH a30TOM H YRJAEBOLAMH |267]. Hopo-
obpazosanne noleros onpejeasieTci yPOBHEM JOCTVINMX ACCHMUANA-
ToB |246]. Hneno seper B KoJOCE 03NMON MIDEHALN PAcCMATPHBACTCA
KaK pyHEuEa cyxoll Haazesuol GuoMaccu pactenndi [291). 3aesmentH
NPOAYETHBHOCTH KOAO0CA (SHCAOD KOJOCREE, KOJIOCKOD, IEPEH) OANHCH-
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L.
qunasinii POPMUPORAHHA CTPYKTYPHEIX 3NeMCHTOR ypoxan (dopmn-

papoTeA B 3ABACHMOCTH OT HOANYECTHA QOCTYNHWX yraesolon [264]
[Ipeltoiiena MOLeIb NPOAYKUHOHHOTO NPOUECCA ICPHOBMX KYALTYD
BRJHMEHHEM ONHCAHHA ZTEMEHTOR OPraHoredesd, JaeTes OUeHES

poRaHHE noferos, ofpazosanne 3aBA3eh, HAJAHWB 3CPHA) B 3aBHCHMO-
cTit 0T OCHOBHEX (akTopos cpeaw [34). B [184, 185] npeicramiena
0 sy | FII.'L!_..'III'J}'J'IJ'I..IJ.EIH NPHHLEHD ]1H_.11!HII,‘.I.]."EI.'Ih_IIiI:_:IIi"I.l POCTE KA 10T0
HTOMEpA. [Moa n:]ulrmu:ppwl ABTOPAMl [1584, 185] nonmmaetca Kaacc
paHoHMEeHHBX opramoB. [las Apopol nwennuw BHAEIEHO ACBEATHE
gaaccos GHTOMEPOR: 3EPHOBKE, NPOPOCTOK, MABHLA KOPCHBb, MEpPEN-
pee Napd KOPHEHR, BTOPHYHEE napsl KopHed, AucTes, crefad, Ko-
aocyl (000a0%KEN), 3€pHa. [lponecen smopdoreneza onncan B 3ABH-
CHMOCTH OT BHYTPEHHEr0 COCTORHNA PacTeHHs, XapakTepHiyemoro
pynsiied  obecneueHHOCTH  POCTOBMX npoueccos cyBeTpaTamu —
NoARHAHEME Yraesoaamn H asoroMm. Ocoloe BHHManHe YaedeHO Mo-
ACAMPOBAHNIO CBA3CH MEMAY YCAOBMAMN BHelWHell cpelid W npouec-
casMil pOCTa W OPraHoreHesa.

B [14]] pasentne BHCWEro pacTeHHA PaccMaTPHBACTCA KAK Mpo-
Lece PeaaHIalHe 3aNporpaMMHPORAHHEX B MeHOMEe HIMEHeHHA (pyHK-
uncHaashol 1 gopmootpazosareasiof aeareasnocrn. Opravcobpaio-
BATCALHAA  AEATCARHOCTE BEPXYUWIKA nofera onHCHLIBAETCH B CBA3M
¢ ACHTCALHOCTHIO KOHYCA HapacTadwuA, a B uedom dopmoolpaizona-
TEABIAA ACATEALHOLTE ONNCHBACTCH B CBAIH € ero I:|:3;Hl:||_|m5m;||—.|14}ﬁ
AeaTeAnHocTHI0. PasenTie opraMa nocae ero MHHWNALMN npeicTan-
ager cofofl NOCACAOBATEALHYID CMEHY THOOR YHKELHORAALHON aedA-
TEABHOCTH: POCT (HOBOOGPA3OBAHHE CTPYKTYP), 3peaoeth (OCYUIeCTE-
ACHEE CTPYRETYPAMH NPHCYMIHX HM HHIHEHHWX QYHKUNA), cTapeuie
(pacnal cTpYKTYp) w otvupanwe. Ilpn MoaeanpoBannn neperamte-
i EEENTHE C BETETATHAHOIO Ha FEII]]{I,I}'HTI!B![H!‘-’I NYyTH HCNOIBI0-
B I'I..I]J5.1[3I!-‘t,1hl!ﬂ-7pﬂ¢]!'IE"EI".EIH TL"CIJ.'IJI.'-I ]JEI.'{EIITIII-L

B necaerosannax mMopdorenesa nofera aNakos oTMedaeTcs [179]
BHCOKAR cHeundHyHocTs 0 0AHO00PAZHOCTE (POPMAPOBAHNA H CTpPOe-
HUH BCreTATHBHON K penpoayKTHBHOA cdepd. Ora Geper cBoe wavaio
OT CT0Ab Ke BHCOKO choeundiuHoro, oTaHdMHoro Ot Apyrnx cemeficre
Thila 3apojHa, XAPaKTEPHIYIOWErOCH HAJHYHCM COCUHAIBHBIX 33-
PoALIEBEIX Opranos (UINTOK, KOJeopH3a, wkodeontuae). Ormevaerca
LTPOras MeTaMepHOCTh CTPOCHHA Nobera 3JaKon.

Bopuuposanue nobera y 31aK0B HAET NYTEM NOCIEA0BATEALHOMO
B cHEHHA HA KOHYCE HAPACTANNA NOBTOPANULIXCA METAMEpPHLIX O0-
Paiosannii noGera — yala ¢ 3a4aTROM JHCTA 1 MeHIOYIANEM, NOTKM
HONPHAATOMHEYX KOPHeR. 3TH NepHOAHYECKH BHUACHAKIINECH MeTa-
MEPHEE 06pa3cBANNA NPeACTaBARIT co6ofi eamnmum pocta — (Mo
MEDH. 3avatounbie QHTOMEPH Q0CTATOMNO OAHOPOAHM N O6JaZaKT
Gostee wam Menee OANHAKOBHMH  NOTCHUMANLHHMH  CBOACTBAMIL,

AR PHTOMED MOMET B dadbHefleM A0BOALHO A0ATO COXPaHATH
Y PA3HLEX CBOMX YHaCTKaX cnocoGHOCTE K MHTEPKAIRPHOMY poCTV, HO
MOMET ¥ J0BOJILHO PAHO ero npekpatuts. bBokonwe ofpaiopanna
[Akct n nowka) B npouecce pocta HTOMEPA MOMYT PAIRHBATLCA
% pasmoil crenenn. Tpuaatounse KOPHH, K obpazoBasiiy KOTOpHX
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NOTEHURANLHO cnocolen Kamawh dutomep, MOryT ob6pazoBaTLCA paHd
H ROCTHYL MOWHOTO PASBHTHA, & MOTYT H COBCEM He obpaszopatecs. 3a
CHET CAMOCTORTE/ILHOTD ABTOHOMHOIO POCTa QHTOMEPOB B MOCAS1Y K-
eM  ocymecTeAfeTcA obwui ccyerapounuils W SAPYCHHA» pocT
nobera 3aakos [179).

[Mocaenosareasuute puromepn Bipocaoro nobera CHALKO PaliHs
MRI0TCH Mesay cobofl [179], Oun nogunnsoTes obmed A8 BOEX UBeT=
KOBRIX PAcTCHHA FaKOHOMEDHOCTH, JARNONADMWEACH B TOM, YTO MeTa-
MEPH O4HOIO moGera HAMCHAKTCH OT OCHOBAHNA noGera & era
Bepxywke. Hamenennna pupamanrca cnavana s BOAPACTAHNHE A0 Onpes
ABIEHHOIO MAKCHMYM2, & 3ATEM B YMEHLUICHHN BOEX KOHCTHTYILHOHH BIX
SAEMEHTOR NOGEra: AAHHE H TOJLLHHE MEMA0YIAHA, pasMepon JiH-
CTEER H HX OTACALHHX YacTell, cTencHd PasBHTHA MOYEK W KOPHER.

ITH HIMEHEHNH ABAAKTCH OTPaMeHles MPoOUEcca Pa3BHTHA [MO=
Gera B ontorenese. ITo [I. A, Cabumnny [171], passutue caeaver nos
HHMATE KAK sHIMEHEHNN B HOBOOOPA30BAHHLX 3TeMCHTAX CTPYETVPH
Oprannasa, obycioRieHHHEe NPOXOHACHHEM OPraii3MoM HHIHEH-
HOrO upkAar. C Tofl TONKH 3PEHHs PAIBNTHE HEOTAEANMO OT npouec-
COB POCTA, HOTOPHWE 3AKMIDYAIOTCR, M0 CabGunnny [I171], usenso 5 no-
BOCOPAIOBANIN 3NeMENTOR CTPYKTYPLW OPraMfasma ot cyGMIKpPOCKON -
HECKAX 10 BNOAHE MHEPOCKONHYECKHX, OT MHEPOMOICKY] 0 KJ2eTOK 10
Opranos.

¥ao00uof mepoli passutun nofera CAYANT dHTOMED, KOTOPHI pac-
cuarpusaerca [I71, 179] kak saemenrapnwfi stan pocra n pazBnTHA
noGera. Poer n Pa3BuTHE PHTOMEPOB INAKOR OTJAHUZET CTPpOro onpe- =
deEHHAR NOCAEN0BATENLHOCTE,

Hexoas uwa npeacrapacnni cospeMennofl Mmopdoduanoaorny nasm
POPMHPOBEHHE BErETATHBHON W PEOPORYKTHBHOH CCpPH 3JaK0B pace
CMATPHBACTCA Kak OOYCAOBNCHHWA SHIOTCHHBIMH M 3KI0TCHHLIMM
PaKTopaMn npouece BOIOGHOBIEHNHS POCTOBMX  MNPOUECCOR  CoMelH
{(npopacraune), PAIBCPTHRAHHA F3A0MHBIIHECH tpuTOMEpOR, HX ca-
MOCTORTE/ILHOTO POCTa H PasBHTHA, (PYHKUHORNPOBAHHA NoOcie ona-
TEALHOCTH PHTOMEPOB B HX CAOHHORN KOPPenaTHEHOR crAan.

PYHKUMOHANLHAA ICATEABHOCTL (NTOMEpE, cocToRmero 3 yina
C MERAOYAIHEM, AHCTOM, NOMKOA n NPHIATOMHEMH KOPHAMH, pac-
CMATPHBACTCH HAMH Kak (yHEUHOHHpOBAHiE JNEMEHTAPHOR eqHHHILL
POCTA H PA3BHTHA LTAKOE.

CTpoenne W AeATeABHOCTS KOHYCA HApPacTaHH® nolera 3nakonix
KYALTYD, OpoMeccs JaKAaikH JHCTLES, MERA0YIAHNR, NaymuLx mo-
HEK, NPRIATOMHWX Kophefl, DopMHPOBAHAA couseTwHil HIVYEHW  fe-
Taawdo [40, 72, 179). 8

Pasmepul raagkoi sacta KOHYCA HAPACTAHHA PHTMHYCCKH HaMe-
HAKTCA: NPpH 3a00MeHHI HOBOrD NPHMOPAHA KOHYC YMEHBUIACTCR 0
MHHIM3ALHOMD paj!'dupa. d JATeM NOCTEneHHO YHEAHYHBACTCA B EREd -
COTY N B AHAMETPE, AOCTHIAA MAKCHMYMa MNEPel 3AAOMCHHEM Ce-
AYHIErD JAHCTORONO NPHMOPIHA. [Lnacroxpon — npomesyrok Bpe-
MEHH MERILY 3810MCHHCM HA KOHYCE HapacTanns ABYX MOCAeq0BA-
TEAIBHBIX AHCTOBHX NPUMODAHEB, T. ©. BPEMEHH, IAHHMACMOTD OIHUM

ACMEHTAPHEM STANOM pajenTus nobera (o6pasoBawiem yaaa, ancra
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g MewA0ydaus). IMaacroxpon PRCCMATPHBAETCA Kak OnoJorHvecKni
poka3aTedb ocobenHocTedl opranooBpasonan s PacTEHin.

Huteppanu oHmToreHeza nobera, NPOXOAAMINE B TeYCHHe OQHOTrO
nAacTOSPORA, HAIMBACMBIC CTANMAMH, HYMEPYIOTCA B COOTBETCTBHH
¢ NOMEPOM TEKYILETO naactoxpona (ma puc. 4.2a4 nokasanw 8-, O-n
w 10-A crajgun; 9-A cTaaHd — OT MOMEHTa ofopmacHns 9-ro npHMsOp-
aud A0 MOMEHTa oopmacHia 10-ro npumopans). B Teuenie ka-
A0 CTALANH — naacToxpona ofseM W Macca KOHYCH HAPACTANHA @3-
MEHHKITCH OT MHHEMIILHOTD 3HAYCHHA A0 MakcHMaasHore, B npeje-
A% CTANHH BELIEAROTCA (pHe. 4.2a) mogctaamm: panuss, cpeanss u
nosanas. Ha pue. 4.2a nokasans Tpu noactamnm  9ei cTa e —
ofopuIeHHe 9-ro NPHMOPAHA — COOTBETCTREHHO PAHHAA, Cpeanad o
MOLAHAR, &  TAK#E YKA3AHB MOMEHTH NCpPeXolos oT B-f CTaAMH
K U0 0 oot 9-i K 10-ff cragus. Orsetcnm MEPHOAW MaKCHMYMa n
MIHMYMA PAIMCPOBR Komyca mapacrauma. Hasmenenis Pa3sMCcpoR Ko«
Hycd HAPACTAHNA NPOHCXOAAT TOALKO 33 CYET HIMCHEHHA KVIHYCCTHA
kaeTok. Pasmepu oTaeasumx kaerox MEPHCTEMB OCTAWTCH KAK B Te-
HEHIE DAHOMO RASCTOXPOHA, TAK H B TCUCHHE PAAA NOCALI0BATEALHLX
NAGCTOXPOHOB NPHMEPHO OAHHAKOBEMII.

Konyc Hapacrauma nobera 37akos AOBOALHD OAHOTHNEH N0 CTpoe-
Hite | pyHEURORHpoRaNmK. Havano JANOHEHUA ANCTOBOID NPHMOP-
ans (HCTOBOrO 3a4aTKa) HIET 3a cuer NePeRIHNAALHWY  AeaeHnil
TYHHEH KOHYCa HapacTanus. Bucrpoe pacnpocTpanenne geqeHuit no
UEFVAHHOCTI KOHYCA NPHBOANT K TOMY, 4TO NOCTENCHHO ofpasyerca
BHIATHERHNG, KOTOPOP: HASWBAKT JHCTOBLM Gyroprom. O6wnesm Jun-
CTOROTD GYropka GWCTPO YBEAHYHBACTCA, H B HEro BORICKACTCA 3HA-
WITCILHAR HACTh KOMYCa Hapactannf. B stofl ofaacri KOHUEHTPRpY-
WTCH KASTOMHBE Aeaennd. B sasHenMocTh ot PACCTORHHA OT KOHYHEA
koliyea Hapactauna (K), na KotopoM Bo3nHKaeT GYrOpoK, B Hero po-
BICHACTCH PAIHOE KONHYCCTBO KACTOK kouyca. [Moctenenwo Gyropok
NPCEPAMACTCH B JOHCTORDH JANATOK — npuMopanii (P) w sWaehseTen
I3 wonyca Hapactanng. TIpn stom ofnewm KOHYCa 3HAMHTELHOD YMEHb-
HiseTed. 3a4atok ancra GHCTpo pacter B Aanny. Poct waer wepan-
HOMEPHO, MOYTOMY 3AYATONHHE JAHCT 3arnbaercs Hajl Bepxyvukod
[pac. 4,2 5),

[Mocae otaeaenns aucra NPOHCXOAHT NEPepPacnpeacTenie KACToH-
HUWX AeneHndl, B peayasTate uero ofbe KOHYCa HapacTanna OGucTpo
BOCCTAHNABRANBAETCH M HAYHHACTCH O0pPAZ0BAHNE HOBOrO JANCTA, [loche-
AUBATENBHEE NPUMOPANN 33K1a1WMBAKTCR APYr HaA APYrom BnAoT-
TV 3AUATHOB . MEK A0V (M) ua KOHYCE HAPACTAHNA elle et

Hpn moaeanposanmn npouecea hopMOOGpaIORATEALHOR NeATEAR-
HOCTH kR Y CAE FrEI[.I;tCTEIFIHﬂ' B EaqecTee COHNHA L B PeaEEHE flln:‘-[l-l!'-tl:]
"PaanUHONEX) Gviem PACCMATPHBATE LAHTEABHOCTE SACMEHTAPHOrD
FTANA pa3BHTHA Jiuﬁ[-r‘a—r:l.'lzll:mxprjll H HCHHCACHHE BpeMedn dyHk-
LHOHHPOBAHHR OTAEALHOTO uTOMEpa, ero waennkos u nobera g ie-
<10M BECTH B NJACTOXpOHAX.

Mpusenns 408 onucanns NPOUECea JaKAAAKN HA KoHyce HapacTa-
s nofera aaakos ANcTOBOTD NPHMODARA W €ro OTY4ACHEHNA Teopiio
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AACT coGOof OTHOWCHHE Macch NPHMOPINA K MacCe KOHYVCA HapacTa-

katacrpodp [283). cacaya konuenwnd, wanomennof 8 [298] n wenoa
HHA:

SOBANHOR AdH NMEPCRARMCHHEA OT BENETATHRHOMD K PeNPOAYETHEROM

PAIBNTHIO BEPXYWIKHR Nobera. x==m" m"" {4.6)
CYWMECTRYET BAMHE ONPEICICHHAR CRA3L MeMIY XAPAKTEPHCTH ; £

KAMI KOHYCH HAPACTAHHA, TAKHMH, KAk BHYTPEHHAA YVIedbHAN CHO i nepeMecHHAaN i, OnpeIeiaeMan Kag

OCTE POCTad KOHYCA HAPACTAHHA, PaiMepaMid KOHYCA HAPACTAHHA L

P p A ap P p . P g= qlm — &4, (4.7)

rae C,— napasmeTp, mr; o —Macwrabuui  daktop, Geapasmepuwil.

EcTCCTBEHHO, HTO Bech KOMYC HAPAcTaMMA He MOMET npespa-
THTLCA B JAHCTOBROR Ilp]i?.lnp:mﬂ. BCACACTEHE STOMD BCAHUYHHA X Me-
HACTCA B Npegeaax

My r:ﬁw;;nu'.?
F_r.‘_'l

'rm‘hl. 'f; X ﬁ Xmax ':'"'E':I

i BCANUNHEL Yo M Ymax OTPAHHMHBAIOT NPEACAN HIMEHEHHA X.

Hojaraes, 9o suAcAseMui 03 npupocta GHoMaccs FaPoabIIeBLIX
ﬂl:lll-l'ﬂL'PﬂiF pocT GuEoMacen KOHNCE I:lﬂpaf.'THHI!HI 1] ]:1}']15(3_,1 OT 33-
RAGIRN 0 OTSIEHCHHA JHCTOROrO NPHMOPINA ONpeaenseTcd CKOPo-
CTLE)  NOCTYIACHHA B KOHYC HapacTanus csoGOoQHEX Yraesogon H
430Td, CHHTE3A JAMACHWX YrAeBoJos o (eNKOB, BCUIeCTBd KACTOYHEX
CTCIOK, KOTOPWE, HAPALY ¢ (GakTopasil cpeis, onpeleasior POCT BIE-
TOK deaennes. Onniiesm CKOpocTh pocta GHOMAacCH KOHyca Hapacra-
HHH ¥ EHCHHEM

i dCE- N . 1 K, i 1, W 5K, H
(5 5 o e
4.9y
rae dot™%fdf — npupocT cyxofi GHOMACCH KOMYCA HAPACTAMIN, MrX
AcyT! dCE Mdf — konuuecTso cBOGOAHMX YraeBofoE, mr C - eyt
*’f'iil Lyl = CKOPOCTL CHHTE33a 3anacHHX yraesoxom, Mr C.cyr;
dC) " /df — CKOPOCTD CHHTE3A BRUIECTBA KACTOWHMY CTCHOK, Mr CX
Aoy d."-..";'_"",'srf—Hmnuer:wr:n ceoboadoro asora, Mmr N-cyr';
AN I /di — ckopocth cunTesa Geakos, mr N.cyr Ke — kosbidn-

UHCHT IR NepecueTa Yraepoaa Ha OpranivuecKoe BeLIecTRo.
]|-|-_'|_E| OTHOCHTEALHANA {'Hl}p{u"flp ]:I{ICT.‘,': HuH}'l:ﬁ “HFHETEHIIH
(C¥T™!) OnpeedseTcs COOTHOWCHHEM

i l dri® "
R = — — . i4.10)

. i at

7 g

Pue. 4.2 CxeMa 35aKA30KH JAHCTOBWX npHMOopANes (@ — 0o 8-
Hikad & ]-li'] H RWIgagiie NOCASIGBATEIENEY NPIMOPIIeEn Mo 0V -
Al (f = Ao ANt !F.‘B.ijl

NPHMOPANA, AAHTEALHOCTLI) NAACTOXPOHA W OTHOCHTENLHON CROpO Hasenenpne BEAHYMHE X OPENeANM No ypaBuenino Buaa [283, 298] ;

CTHIO POCTA KOHYCA HapacTanHi. T
OGosnaunm gepes m™ "9 yaccy KOHYCE HAPACTaHHA nepel 3 ] =I"1—‘1E' (x — x)' 4+ 2a(x —x,) — fy —
KA3AKOA AHCTOBOrO NPpHMOPINA, a 4epes m"PeRl— yacey ARCTOB
NPAMOPINA HENOCPEACTBEHHO NOCa¢ 3aKkaaikw. B casan ¢ tem 9 b {22 — Xmin— Xmax)
paccMaTpHBACTCH TOIBKO MEPHCTEMATHYECKAR THEAHL, B AaJbHeRi = B EPF (K= xmin)® | {4.11)
HHIEKE {Mep.) OnNyCcKaeM. e
Baeges VCIAOBHEE NEPCMEHHEE, CBAIHBINILHE PAIMEDH KOHYC A5 P — macirabHu i haxTop, ﬁ[-apaj_“r_ipHHﬂ: f — napamerp, cyr-':
HAPACTAHNA M NPEMOPAMA. 3T0 NEpeMeHHan ¥, KOTOpPas npejlcTa ! = napamerp, mr Veeyr!; i —napamerp, cyT-!: d — napaMerp, oyt

T
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B vpasnennn (4.11) swpamenne B npapoil 4acti paccMarpHBa
TCH KaK YpaBHEHHE COCTORHHE, ONPEACAHEILEE: CBHA3L MEMSAY pag-
MEpAMH KOHYCE HAPACTANHS H ANCTOBOPG NPHMOPAHA. OHO ABJHETCH
no cymecrey dyHkuned karacrpod.

Bropas ycnoBdan nepeMeNHas § HAXOAHTCA M0 VPABHCHHIO

dyjdl = R5" (g 4 acg), (4. 12§

B KOTOPOM ¢ B TOMKC [==() 3KBHBAJEHTHO m™ " B TouRe {=(.
[NpoaoaHHTeAbHOCTE NEPHOLA 0T HAYAIA 3AKAAAKH A0 OTYASHE

HHH AHCTOBOrO OPHMOPARA, T. € AAHTEJIBHOCTBE OQHOTO NAACTOXPOHAS

fua (CYT), onpeneans no ypasuennw |283, 298):

nil— ¥l

E_ W K, H
RI“ o

buy= : (4.13)

ra¢ p— BHYTPEHHAS VIeAbHAA CKOPOCTh POCTa KOHYCa HapacTaHiAg
CYT .

Bpema oKOHUaHNA JeTepMuHaunn (OTHACHEHHA) Kasioro A-rol
duToMepa ot Aatd nocesa (0 (eyT) onpelendeTs Hak

o =te+ 2 ", (4.14])

rag fp=— BpeMHa NPOPAcTAHNE COMOHH, l'.'1'|.'1'.
[Tpupoct cyxoil GHOMACCH A-T0 HTOMEPA B NEPHOA €ro AeTepMHS
Hauus damdielfdf (11r~¢':.'T"l HAXOANTCA N0 COOTHOWICHHID

L - dk "
ot ~ ol i

{4.18)

Verawopacno [I71], w10 o7 OKOHYAHHA NpoUecca ASTEPMHHALHE
FYaTHA BErEeTATHEHOrD oprana noferd — MToMepa Q0 Ha4anda ero
BHAKMOPG POCTa NPOXOANT TpH naactoxposa. Torga spema nayand
BIANMOTO pocTa n-ro dmToMepa OT daTh nocesa (P00 (C¥T) Mome

GEITE OQIpPelsacHD o Ell.i'Fl 2 ACCH N

-|-|;J Ejblllr”

Ofee KoARuecTBo uTOMepoB nobera 3NaKoBLIX COCTOHT H3 3apd
AMIEBHX PUTOMCPOB W BHOBL COOPMHPORABIIHXCH. 310 peNHYHHE
CPABMNTEALHO NOCTOAHHAA A8 AAHHOND BHAA, PAIHOBHAHCCTH, COPTA
MaKkcHMaALHO BOIMOMKHOE KOJHYECTBO (DUTOMEPOB Mpax OTHOCAT K
Ecay 1'..'l'.'T'|'.r|'1'!III3LI.".. NMPHIRAKOBE, XAPARTEPHIYVIOULHY SKOTHN AR COPES

Mocaeaosareasme duitomeps, caarawmne nober, namenmwoTcH
FAROHOMEPHO, B COOTBETCTBHH ¢ BHYTPCHHHM PHTMOM pa3BHTHA IO
fiera W BAHAHNEM BHewHux (aktopor. byiyun A0CTATOUHO KOHCTAHT
HHM BHAOBLM NPHIHAKOM, KOAHHECTBO (HTOMEpPOR Ha Nofers MOME
BAPLHPOBATE ¥ AAHHOTD BHLA, HO BIPLHPOBAHHE, KAK N COOTHOLWICHHE
WicAa pUTOMEPOR B PA3HMX 30Hax nofera, NOAYHHEND ONpeleleHHON

(4.16)

B2

qicA0B0l 3AKOHOMEPHOCTH, OTpamalomed nlr}'tpttlm!ﬁ PHTM JEATEAL-
woetit KoHyca napacrannd. Orwevaerca |172, 178), sro nocae sano-
el TAKOTO BOOJNE ONPEAENEHHOrO UHCAA (GUTOMEPOS ¥ INBKOBHIX
pacTynaeT anoxenne couserus. Hexoan ua storo npn

Tl == Hgay (4.17)
i HEXIHT SaEA30Ka CHH“E‘TI‘!‘H. NPEBPAMIEHHE BCTeTATHEBHOOD KiH yLd
papacTaHuA B PENPOAYKTHEHHI.

CouseTie 3AAKO0B— 3T0 CHCTEME BHWAOHIMCHEHHMX noleros, ero
oGpasoRAHHE — NPOLECE OYEHL CACKNLIA, IPoSHNA, NoBTOPSOULHACH
wuoro pas, noaagninics pacuseHenne Ha stanm [171, 172)

PaccMaTPHBAR COLBETHE KAK CAMOCTOATEAbLHBA CAOMHAWA (Bepxy-
peunufi) duromMep nofera, BuAEIHM B HEM MOCASI0BATEALHMWA mMpo-
gece O0PAZOBAHHA HOBHX METAMEPOB — CErMEHTOB (3a4aToqHbBIX 4je-
HHKOR) OCH COUBETHR, 3 TAKME NOABJCHUA HA 3AMATONHON OCH COLBE-
THA BOHYOOE HAapacTaHHA BTEPOrD NOpidiKd — 3aYdTOYHBX KOaOCEGE.
Jlaa yvaelcTRa pHTepnpeTauns GUINOIOTHEECKHX NPOUECCOs BO BpPeMA
pocTa H PAIBHTHA COLBETHA BOILMEM B KaYeCTBE CAMHHIE BPCMEeHH
AANTEALHOCTE MPONECca JACTEPMHHAUNH HOBWX METAMEPOR — CerMeH-
TOE il Z3AYATOYHMY HOTOCKGE. F[puut-,':'_.-pu OnpejeIcHid BpeMeHn Ha-
1ala M OKOHYEHHS NpOUecca ACTCPMNHAWLHH METAMEPOR KOAOCA &HA-
AOrHYMA ONHCAWHOA BRI,

Konye BTOpOro nopsika npeacragaser cofofl  caMOCTORTEABHOE
oOpaIonANKE, NI HOTOPOrD (OPMHPYIOTCA HOBLIE MeTaMepHue op-
ravibl — BHAVT NOCAEAOBATEABHO NPONECCH 33KAAAKN H Ampdepenuna-
Wi UpeTKOBHX Oyroprop. [lpH 3ToM B 3aBHCHMOCTH OT BHAA COUBE-
THH MOryT PAacCMATPHEITHECH HOHYCH HapacTaHHA TPEThers, MOeTBED-
TOM: H MOCACEAVOIRE MopALKoH.

C MOMEHTA 38KJAAKH COURETHS CHROPOCTh ORETd KOHYCA HapacTi-
HIS 3IHAYHTEALHO BOIPACTACT H HA HeM NPONCXOANT ofipaioBaHle Cer-
MEHTOR {-3ﬂ’|ﬂ'Fl'3"|HIIIK YAEHHKOB] OCH COUBETHA. I:..]I||:II:',|.'..'.'|IIi:I: CROPOCTE
PoCTd KOMYCa HApACTAMHA no ypasHennw (4.9), cHOBA EBEIEM YCAOD-
HYE) NepeMeHHY D, OnpeLe s oyl CoOTHOWeHe pazMepoR cerMenTa
T W KOHYCA HAPACTAHHA:

X o S e (4.18)
lNonaraem, uTo Bech KOMYC HAPACTAHHA He MOMET NPEBPATHTLCA
B CEFMENT, B CEAZH C 3THM BEJIHYHHA .'l.'II MEHfaeTta a IIPI’.‘_.'.I_L".'IEI
L # )
Xmin = £ S Xma. (4.19)
Mpusenns yvpasnenna (4.10)—(4.16), onpegeans spema nauaia
EHAHMOro  pOCTd CErMCeHTOB r;-rll*'--ﬁ. HX HHCAOD | H passMeps nocae
UEONYMAHNA Npolecca JeTepMHHallmn f1ce ),
bynem paccmatpusats CYxyi Guomaccy j-ro cersmesnra, paccyn-
'AHHYI MO YPABHEHHK), AHAJOTHYHOMY Ypasumenuw (4.15), Kak wHa-
TalbHyio GHOMACCY KOHYCA HaPacTaHHA BTOPOTO NOPALKA, H3 KOTO-
Poro GopMHpyIOTCE HOBHC MeTaMepl — UBETHOBEE BYTOpKN,
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'D“HUH'."-I CHUFUCTIJ FI'L:'L“I'H E'IIEI.‘-EEE-L'IJ‘ f-rn CErMEeRTa DocJae IETep
MUHALHH B SABHCHMOCTH OT NOCTYIVICHHA B HEro cpofolHMx YEACHD
A0BR M 430T4, CHHTE33 IANACHHX VIACBOAOD M GeAKOB, CHHTE3A pejes
CTBA KAETOMHHX CTEHOK ypaBHenHeM, aHadorHunum (4.9).

E'_lu",J.L"!l-! NOSIArdTh, HTO BECE FETML‘IIT—F_{IH_‘,‘E‘ Hap-ﬂ-ﬂ"l’.ﬂ:llHH I-!'.I':J]_'Iur
MOPAAKAE — He MOMET NPeBPATHTRCA B UpeTROBMWA Oyropok. Hexoad
H3 3TOMD YCJAOBHAA NepeMentan x”, onpeaefulan cooTHOWenne pas
h'll'.']':lliJ]I- LBETHOBOIO ﬁ:.THPHH. Hr"-" H CErMenTa

o '”IJIJ-'I“iﬂ'u‘ t."l,m
ﬁ'_':‘_-l.r.'T HAMCHHTBCH B NMPedeiax
lrrL'.il'l.E X E; L. [‘1121 |

Mo AHAJOCHH C© !-11},11'.‘.'Illpl::lll..i]l!]lﬂ.‘.1 ,’EE’TE]‘J.‘.I!!]I[HI_IIII Ha HI:IIH}'I'.‘I:' Ha=
pPACTAHHA MEPBOTD NOPRAKA onpereansm no ypasmennas (4.10)—
(4.16) spema Hauana BHAHMOrG POCTA UBETKOBHWX GYTOpKOME
f‘t”*:-”. HX WHCAO ¢ H pasMepsl Nocae 3apeplieHis Npounecca J1eTepMH-

HAWmy el i

[Ipn sopeaupoBannn Pa3BNTHR BETETATHBHOR W pPenpoaysTHEHON
cheprl 3TAKOB HAMM B KAYeCTBe SACMEHTAPHON POCTOBOH eqmHHiL
(EANHHUL pOCTA M Pa3BHTHA) paccMarTpHBaicH GUTOMEP N B Kaue-
CTEC 3AEMEHTAPHOH eIMHHIH BReMOHH — JANTeALHOC T IIIIHHI.':-\,"I'D!"II-
YECKOrO aKTa ACTCPMIHALNN.

My onpeneanan ppeMs JetcpMunauin uToMepos nobera, coupes
THHA, HX KOITHMCCTBO, HAYAALHWE PAZMePW MUTaMepoB NOCOE ORORYE-
Hild NpOHeccd JeTepMHHAWHH. EI.'IL‘.‘.!H MOMET GHTh BRPAMCHO B JK-
OO0l ppeMeHHOR  WKAAC — KaACHIapHO B AHAX OT MOCER&, CyMMax
AKTHEHEX AN >PPeKTHBHMX TEMACPATYP, HAKONHBIINXCH OT HAYaJ A
naceRa 10 JaThl HACTYMACHHA HIMEHeHHA B KOHYCE HapacTaHNA.

CROPOCTE 3a70MEHNA HOBHX (uTOoMEpPOs (TeMn thopumoobpasona-
TENBHOR ACATEALHOCTH KOHVCE HApacTaidd) ORpeAedAeTCH JTAHTE .
HOCThLIO mAacToxponop. [lracroxpon oxkaswBaeTcAa yviaobuof o nawho-
Aee npuesaesof, no [I71, 179], spemenndit eausmuedi BHYTPEHHERD
putva paseuTHA nobera. Jdaunue of aGconwThHoll npolofmuTeaLHO-
CTH IIACTOXPOHOR ¥V 3NaKOB HeMHOrouHcaenunw [179). ¥ oadoro w3
BHA0B Gambyka NpolOAMNTeARHOCTH naacToxpona 2,1 aus, v Go0b-
IHHCTBA COPTOB  pHCA naactoxpod pased 10 awasm, v THModecpr
B JEBHCHMOCTH OT nepuoia seretaund — S8—I14 guam [179]. ¥ ky-
KYPY3d B TeqeHHe 3MOpHOreHe3a NpoloANTEILHOCTE MJIaCTOXPOHOS
OT MEpPROre K MATOMY H° IWECTOMY HEYKAOHHO Bodpactaet (oT 4 10
13 auefi), a B Tewenwe peretatusnoR Qazu pocta nofera nocaelopa-
TedbHHEE NAZCTOXPOHE Bee Ooaee yropaunsawtes (o1 4 anefl 10
Wy ann) [224]. h

B |77] nmoATRep#WAALTCR JAKOHOMEDHOCTL VMCHBIUIGHHA  LANHH
NAACTOXPOHOR MO MEpe Pa3puTHA BereTaTHaHof cdepW Ayropuwx 3aa-

K, .

B4

[TonnTHe nAaacToxpon B [224, 2T]1, 288] paccmatpupaerca u B Go-
Aere WNPOKOM CMBCAE — 1R ONPEIeIeHNi BOIPACTa  NPHMOpPINES,
oTACALHBX OPTraHoR H BCEro PACTEHNA B MAACTOXPOHAX.

4.3, MofeanpoBaHHe pacnpeneieHHs ACCHMMAATOBR W 3JCMEHTOR
MHHEPASABHOTD MHTAHWA

EoauMecTREHHDE OmAcan e Npoueccod PacnpeacicHis npoaveEToR ¢||l|-
TOCHHTE3A H MHHEPAALHHE SJEMEHTOB B PACTeHHH HBAAETCA ONHHM H3
UEHTPAALHEX BONPOCOR NpH pazpaboTHe AHHHONEPHOAHLE AHHAMH-
HOCKHX MOAGAeH (POPMHPOBAHHA NPOAYKTHAHOCTH nocepoR. He oecra-
HABIHBARCH NOAPOOHO HA PACCMOTPEHHH MOLEAHPOBANHA (ADCTATOMHO
noauuie ob30pu npuselenw B [9, 132, 191, 204]), ormerum naanune
Tpes OCHOBHEX NOAXOA0BR K PCUICHHED 3TON nPpofaes .

Hanfoaee WHPOKO HEDOJBIYETCA B MOLCAHX npe LI e o
0. K. Poccom [163] pacnpeacaenne accHMipasaTos, OcHOBAHHOE Ha
yueTe pocroBwX dynkuui. Tloaxoa 10. K. Poeca noayuna pazsnthe
" li‘.-i’] H PeaJINZOBAH BO MHOTHX MOISIRX: 1_|-ﬁ:_1-i_'|p aTHX Mojeaed
npusered & [9, 132).

Bropofl noaxoal K pacnpeieacHui accHMHAATOR, OCHOBaHHLA Ha
ROHUENUHN poHlon, npeitoxen ge Burom [308), dynaamentansHo
paspaboran a. Topwan [295). a nas yeaoswii Boxsoro gedmunra —
X. A Moaaay [95). Ita woHuennHR HALLTA NPHMeHCHHEe B [10, 102,
185, 235, 238, 239, 243, 269, 276, 284].

B pamkax Tpersero noaxona, nperaosennoro 8 [258, 259], pe-
ETeA y4eT NoTPeOHOCTH PACTYIULHX OPrasol B ACCHMMARTAX B CRAIN
¢ OCOBEHHOCTAMH HiJI.'ll.l.lEJri-‘ltl:'Tll'I{‘l:HDru PAIBNTHA KYJALTYPM; 3T0T nojl-
XO1 NoAyana Aadekedwee pazsutie s [230, 262, 263, 265, 300] u ne-
noisiopan & |68, 192]. B sogean dopunposanns xavectna ypo#an
CEIRCHOXOIANCTREHABEX RKYALTYD, paspaforannofl M. A. Crporanosof
[IS1], pacnmperesene accHMHAATOB ONNCAHO TAKKE ¢ YYeTOM NO-
PeQHOCTH B HUX PACTYILAX Opragos. g

B coorReTcTRHN C© AA0ANAMH HAWeR MOLeAM KOHLEmU i pacnpeae-
ACHNA ACCHMHIATOR N0 NoTpedHocTH NPpeayCMATPHBALCT YYET norTped-
HOCTH pacTYILNX 3a CHET ReNeHds mwau PACTRACHNA TEANCH LIeHIKOR
PHTOMEPa H HA 3TOA OCHOBE — y4eT NoTpeBHOCTH BCero uToMepa.
ETHTEY ofpazos, Hamn HEMOCPEACTACHHD OUEHHBAETCH 3anpoc Ha ac-
CHMHIATH B NEPHOJL POCTA dedeHHeM W B NEPHOT POCTA PACTAMCHHEM
UTICABHBX WACHHKOE W (QUTOMEPa B Lea0M.

!lt‘pl_'ﬁ:lﬂ! K PAcCMOTPEHRD OCHOBHBX NOAOHEHHA npeatarasMoro
AME NOAX0la K MOSEAHPOBAHNID pacnpelenends npoiaykton doro-
CHHTEIA 0 MWHEPRALHHEY 3AEMCHTOR.

lMpoaykTe dotocunTesa, obpasyacs B GOTOCHHTEINPYIOULHY opra-
HIX, NepeMemanTed oTTyaa K notpefanomuy TrauaM, TakuMn Tha-
AAMH HBAAIOTCH B NEPBYY OYEPeAb AKTHBHLIE MEPHCTEME, & TaKHE
FhdHH SJAMAacamiix opravoas, KOTOpRe HEpeaAKRD {uﬁpa_q:l.'mr TaanHY
FMHEOCTh QAR accHMuaRTor. B kaetxax BEPXYILCHHEX MepHCTeM no-
TREGARICUIEMHE NPOLECCAME ABIAKOTCS poct B asixamne. B zanacam-
WHx TKauax HAPAAY C POCTOM MPONCXOAHT HHTEHCHEHO OTIOHEHNe
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BEUICCTE B 3amac. ITH ARA Npouecca OGBYHO TECHO COMPAMCHL Me
#ay cofoil n oba NpuBOART K YBCAWMEHWID Opranddeckofi  mace

Thaned, [lpunupnnanasnan cxema TpPaMEnopTa M pacnpeleneHns ae
CHMITATOR B  WeJ0M PACTEHHH COCTOMT B TOM, YT0 30K, HAXOAH-
LWIHECE B COCTOAHEN POCTA, OPHEHTHPYIOT Ha celd NOTOK ACCHMMAATOR
[75]). B ochose KPYIOROPOTE SJeMEHTOR MHHCPAABHOMD NMATANHA B Mé-
rafoanasMe pacTeHNA Kak UeAOro JEHHT NPOXOHACHHE HHIHCHHODO
HHEIE NOCAe0BATEALHEMH MeTamepamn nobGera [172]. 3akomomep-
HOCTH, Onpeieddiouide NPOUeccH poCTd METAMEPOR PACTCHHA, O =
ACAAKT IFKOHOMEPHOCTH Opramn3aund ofmero seralodnizMa pacTe
HEH.

Poct oprana pacrenns OGAPEJeIHeTCH COOTHOMICHEEM HHTeHCHRHO:
CTell AeeHHA KAeTOK H mx pactamenus [41, 110). Poct momer ocy-
MCCTRAATECR WAH TOJBKG 33 CYET YVBeIHYEHHA HYWCAa KISTOR, IR
TMIBRQ Fd CHCT PACTAAEHNA, WIH e 38 cueT 000X NPOUSCCOR, COs
OTHOWEHHE KOTOPHX MOMET pPasaddaTnhcd v Pa3JIHYHD PACTYILAX Op=
FAHOR Ha pPajsHLX sTanax ux pocra [113].

Heanmuecs MepHCTEMATHICCKNE KACTKH Bee EpeMA BOCNPOHIBO-
aAT camux ceba. [lostomy nakanausaemwe GeakH pacnpeleifioTcH
MEHAY OTACALHMMH Y3CTAMM KASTKH B TOM e COOTHOWEHHH, 4TO N
B HCXOOHHEX KEICTHAX. r||]11H-IH|:{I_lH'[‘ BOCAPOHIBEIEHHE KASTOK, noOxo-
Hux Ha marepunckne [41].

OfocofaeHne BHOBL OGPAIVIOMINXCA KACTOK OCYIECTRAACTCH nYy-
TEM :]ﬁpa.‘-lLH!-'lHHH PasACTAKLET WeNAmA0INON NACTHHEH B i ol
Ll-l.i‘l-.!'-"ﬂ FIETHRE, n‘l.'li‘HlJHTI[H-[IIF[E' ACTEHHE EJARTEH MEPHCTEME YREAHUH-
BawTeA B ofwesme, nepexois s ¢asy pactmmenns. Ocuosoil  pocra
KICTERN Ha ase PACTHRCHHA ABIAECTCH HENPepPHBHOE VECTIMEHHE
MAcCH npoTonaasMel 0 KAeTounofl obonocukn [27)

Ha ocrose aakomomeprocTell Tpaucnopra accHMHIATOR B pacres
Hig [75], KpyroBopoTa RICMEHTOR MEHCPAALHOTO NUTAHHSA |172], dm-
SHONOTHUECKOR HHTEPNPETAWNH CHIMONAHLX KPHBWX POCTA PACTEHNHA
[113, 171] # kaevousoro noaxola K anaausy pocToswx kpuemx |41,
110] onpeneans notpebHoCcTs GUTOMEPS B BCCHMMAATAX N 3AeMCHTAX
MHHEPANBHOTD MHTAHNWS.

Moa notpeGuocTho M OyaesM NoHNMaTh JANPOC AKTHRHO PacTy-
ULIX MEpHCTEM H 30HH PACTAMEHNA HA MOAYYEHHE 230Ta W YrieBo-
AOB B KOAHMECTBAX, KOoTOpee obecnednsainT wHandoaee WHTeHCHBHOE
NPOTERAHNE NPOUECCOB ACACHHA W PACTAMEHHA KJISTOK NpH CEA3AR-
HAMMUHECH YCI0BHAX Cpean. E}"_.‘I,l‘.:ﬂ NOJIATaThE KOAWYECTED H‘TPII(‘TE-
MATHYECKHX KACTOK B KaAI0M H3 DACCMATPHBACMBX OpPraHoB Npo-

NOPUHOHAALHEM #X ofwell GHOMACCE H COOTBCTCTECHHO COLCPHAHIID

B HHX 330Ta M YTJACRO10B.

Tora sttuumanbHuy NOTPEOHHM KOAHYCCTEOM 330Ta  Npsrpy H
Yraepoqos E-"..Tpl AAR POCTA Opramos ﬁj‘,wt TO ROAHYECTRG, KOTOpOE
ODECNIeUHT MHTCHCHBHOE NPOTERaHHE NPOLULCCA IedeHHA KACTOR. Ko-
JHYECTRD YRACBOAOR o 23073, WeobxoanmMoe 1A BOCTIPOHIBCACHAA
KJACTOK, OVIET NponopuHOHaisHO HCXOAHOMY KOTNYECTBY ajoTa H
YIAEROA0B B MEpPHCTEME PACTYUIErD OPrand, a TAKHEe noTeHUHaALHON
HHTCHCHBHOCTH AEJEHHA KACTOR, EE‘I’E"‘:‘TEE‘IIHU, HTD NOQCJelHsER PECY.AH-
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yeTCH YCAOBUAMI BHCWHER CPeasl H B NepBYI0 OMepeaL TepMIIecKHM
.,L-.H{”:'.ll:l?ﬂ.
Mepenit yposeHs noTpeGHOCTH B A30Te H YraeBolax AJM pocTa
eJeHeM f-ro WieHnka guroMepa sannieM B BHIe

A _( e | dcnin rﬂ;:.;:.‘) o _
- TR dr T T VaKa (T), (+.22)
"JH.;:IH'I! I:]I?":Irlnr’:l 'IH:':JI"T.] nprf
di __[ df i di VaKa (T,
nm(, 1,2...9, (4.23)
rae dC8 _ Jdb— koawdecteo yraesogos, HeoSXoaumoe AAR  pocTa

o 5 % rememf e i ol Co -
AcAeHHEM n-ro YaeHnka duromepa, mr C-cyr'; '5":",’.[..;.[ Jdt — xoan

YECTBY A30TA, MOTPedHOE ANA POCTA AeJeHHEM R-ro uleHnkKa HHTO-
mepa, Mr N.cyrl; v'!l—nureuunanblm.q HHTEHCHBHOCTE  DeTeHHdT

KACTOK MEPHCTEMH A-TO Yaennka gurtomepa, Gespasvepran; J"f’: (T) =—

(YHEUHA BAHAHHA TCMNEPaTYPH BHewHel cpeall Ha CHOPOCTh Jede-
HUR  KAeTOK, Ge3pasumepuasn; a—muomep wiennka duromepa; 0—
xodeontTiae (koda); | —auncroBasm naactumka (4. n); 2— aucromoe
praramnme (4. B); 3 — MexA0VaaRe (M. ¥); 4 — 3apoinilesHe KOpHH
(# ®); D—Gokoran nouka (6. n); 6 — yaiosse wopan (y. K): 7—
cersent (cerm); 8— userkopuii Gyropok (ue. 6); 9— Kouyc Hapa-
CTaHHA (K. H); § — MepHcTeMa (Mep).

DyleM paccMaTpHBaTs 4eThpe IPYNOM (UTOMEPOR, BKAWONAIMIHE
n-¢ WIeHHKEH GHTOMEpOoR:

| rpynna — sapofmmense RTOMEPH, COCTOAILME W3 JHCTa (JA-
LTORARA MAACTHHREE W ANCTOBROE BJIAragHime), VEOPOUeHHOro MEH OV~
JAA, :+apu;:§1m{-aux Kopred, GoxoBofl mouxn i GOKOBLIX KOpHER, =

o P

Il rpynna — BHOBL AETEPMHHHPODAHHLE BEreTATHBNHE thuTOMEpE,
BEIO4AOULHES AHCT B Memjoyaane, n=1, 2, 3:

Il rpynna — KOHYC HapacTamua sereTatueHoroe nobera, n=9:

IV rpynna — sepxymeunsi guroMep — couserne, KOTOROE COCTOHT
1 KOHYCOB HApacTAHWA BTOPOrO NOPAAKA M UBeTKOBMX Gyropkos,
T —3 . -
MunnMansuas noTpeGHOCTL B a30Te W YTAEBOAAX i-ro puToMepa,
UTHOCAUIErOCA K AGof 13 YeTwpex rpynn, onpeleasercs Kak cyMma
noTpebHOCTER WACHNKOR UTOMEpa:

dCo  fit = ¥ dChoroi/dt, {4.24)
i

T
dNg___fdt = ¥ dNhom/dt, (4.25)
i n

el I I, IV,
fae d{:‘q“m” [df — xoanuecTro yraesoaos, neofxoimmoe 1a4 pocta
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W i 3 =] Ml b ]
Aetendem  i-ro  guromepa, mr C.cyrl; NG e [l — KONueCTE

23073, HeOOXOANMOE 148 poOCTa JedeHHeM §-ro fuToMepa, umr N3
XeyTeH—!, §Q —momep rpynnu duromepos; | — aapoasiweswe QuTo-
mepd; Il —suoss getepuunnposannpe duromepw: Il — kouve na
pacranus serevateenoro nobera; IV — pepxyweunufi duromep.
Bropofi yvposens NoTPeOHOCTH B A30Te W YrJAeBOZax Aam pocTa
PACTHAMEHHEM IAKOHUHBIINX ACICHHE KASTOK Mb paccmatpHpac™ Ka
TO HOOHYECTHO A30Ta H ¥YTAeBOL0n, 1{L11'l'_|-|'_|-|"|¢ MOMEET Uﬁt}l’:tlL"l]!Th BEICD=
KYH) HHTEHCHBHOCTL MNPOLECCa PACTAMEHHA KACTOK NP CKAANLBAKD-
WHXCA yeA0BHAX cpeas. Ecam sanpoc co cropons notpeGamiouinx
TKaHeH NpH TakOoM YpokHe O0ECTEdEHHOCTH A30TOM M YrJAeBoLaMu
YAOBACTROPACTCA MONHOCTLID, TO COIAAKTCA ONTHMANLHEE VCI0BHS

1Af pocTa pacTamennes. Bepoatuo, takoli yposens notpeGHOCTH

MOMHO CYHTATL MAKCHMAJILHON MOTPEOHOCTLEI B A30TE M YIJeBOAax
pacTylHy TKaHEd.

¥ KoMeoNTHAE 3ABKOB NOCAEAOBATEABHHE (E3W POCTA KASTEN
pa3aeacHbl BO BPEMENH, NEPROHAYAALHO HAET pOCT AGJeHleM, IATEM
poetr pactamennem [181]. ¥ asapoammeswx duromepon acaenne H

PACTRIKEHNE KACTOK WAVT OJAHOBPEMENNO AanTeawdoe spema [196].
Pocr KOPHA AOKAJIHIOBAH B CAMOM EOHSMHKEE, B 30HaAX ACICHHA H pac-

THARCHHA. Pu:u-:&pu 0B A8AeHHA MAID HEIMEHAWTCH B XO5e pocTa
112].

: B] KOJCONTHAE MUEHNNE KACTOMHWE ACAeHHT HAYT B TeucHue |E—

60 4 nocae Hamaunsanun cemenn. Poct sakamunsaerca Kk 96 q. Jde-

AUTCA npasepHo 80—90 % kieTok, W uHCAO WX BOIPACTAET

¢ 36000 a0 125 000. K MOMENTY OKOHYAHHS ACAEHNA KOACONTHAE J0-

CTHraeT B LaHMy 17 muM. ¥ OBca KAeTOWHBC JEACHWA NpeKpalLaoTes,
KOTAd KOTEONTHAe AOCTHFACT B AAHHY B MM H YHCAD KASTOK YEEOH-
uppdeTca B Hem ¢ 25000 ao 75000. Heaewna MoryT npoRcxoanTh
B KPYMHWX BAKYOAHINPOBAHHKWX KAeTHax [40).

B koacontnanx EYEYPY3R, B KOTOPRX ee HACT ACTeHHE KJeTOK
{aamna 6—15 mm), coaepsanne coofoanux aMHHOKNCAOT (B pacyere

Ha CAHHHUY CBRPpOre BeUIeCTBA) OCTACTCH NpaKTHUECKN Ha OJHOM
VpoBHE. | NPEKPAWEHHEM OeACHHA KACTOK ¥ KOACONTHAS EYVEVPY3
{Ff-il'lllll-ﬂﬂ e T2 5 OT MOMeHTI ZaMailiBAHHA 'f.'(‘-"l[HH} HACTYMACT Mme-

pPHOL €£4MHCTOrO® POCTA PACTAHREHIEM, I{DTH]}IHI:I NPOAGIAHACTCH ABoE

CYTOK M 3akanuuBaerca k 120 4 ApopusoM KOACONTHAC NCPBWM HA-
CTORILHM ANCTOM, NOCAe 4YEro PocT HKOACOMNTHAE NPAKTHYECKH nNpe-
kpawaerca [211].

JIHCT 37aK0R BOIHNKAeT M3 THawHed KOHYCA HapacTandd nHavane
B BHIe AHCTOBOrO GYropka, KOTOpWI, paspactafics BOKPYT KoHyca,
npuodperaeT  cepnosnimyio Gopmy. 3aTeM IQUATOK ANCTA pAacTeT
BEPTHRAIBNO, 1||.','J,.'[]1H5-I|."T{E|_ [-l:pa:-l ero  NOCTeNeHHO HaKdaABBaKTCH
OAHH Ha APYroft M AWcT npuobpeTaeT KOHHYECKYl (GoOpMy ¢ pactim-
peuneéM y OCHOBAHHA. BepxHAs uwacTh JNCTOBOTO 2aYaTKa JaeT Ha-
Ha10 JANCTOBOH MAACTHHHE, & WHAHAR — Baaraanmy [196). Hauunas
¢ MOMEHTA 3aN0MEHHA JAHCTA APOBOH NUWEHHLE 10 TOro BRCMEHH,
KOrjaa oH AOCTHIrHeT B AANHY 7 MM, BCE €ro KASTKH HAXOAATCH B CO-
CTORHHN JAedeHHA. K 3T0MYy BpeMend noABASCTCA Nepeuil npopois-
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pipd COCYA, JAHCT anunofi cesie 7 MM NPOABASET npHanaxy anggse-
peHH AL Oanospesenno 8 Goabmefl YacTH JAHCTa HHTEHCHBHO Ae-
JATCA KAETEH B0 BCCX HaANPABJICHHAX A0 TeX NOop, MOKa AHET He 10-
erurner 10 MM, XOTA OT MOMEHTA 32J0MEHHA AHCTA A0 AOCTHHCHHA
pinel 10 MM EJeTEH yeneBawT npofite B ocHosuoM dasy aeaenus,
.i:._-.'- o l:i,'l.]!l:JH]:I'l'.'.'lll.‘!rIII:J NPOHCKOIAT NpoUecchl X P-H_E"_l’ﬂ,i.ﬁ-e‘HHﬂ' H .:“‘“-I]“
pepeHLLHALLHN, B nepuox vanunemus asera or 10 a0 50 ms mpaTen-
clBHBM J&TCHHEM OXBAYHCHHW He BCE EJETHEH H He BO BCOeX HanpapJe-
HESIX: B 3TY I[JHJ}' pOCTd JHCTA HAPHIY C NHTENCHBHLIM DegeHmes
EACTOR MPOHCXOINT HX PACTHAEHHE, a Takdse nx Jlll:]Jljj}E'pE'Ilullau_HH
[157]. & nOBHIIEHHEM APYCHOCTH MEPHCTEMATHYECKAd AKTHEHOCTE
aucta yeeanunsaerca [196)

B ceasn ¢ Tem uTO Y HALCMHREX MICHHKOR IZIH-IFDME'FE AHTE k=
HOoe BpeMA QEAEHHE H PACTAHCHHE HASTOR HIYT CAHOBPEMEHHD [-I'].
113, 196], noTpebrocTs B asoTe W YIJeBOAAX AR POCTA PACTAHCHIEM
NPOnopUHOHAIBHS HOAHYCCTRY A30Ta H YIJAeBOAOB BCEX 3AKOHYNBIIAX
ALICHEE REJAETOR H MOTEHUHAALHOH CHOPOCTH PacTAMEHHA EKJASTOR
€ YHCTOM BAHAHMA Veaoend cpead. Bropofi (MmakchMmansubi) ypo-
BEHE fIﬂ'TFEﬁHi}CTJ! B a307T¢ H j.'l'.'l{-!ﬂﬂ_:l_ﬂx_ Hag3esMHLIX SIeHIEDR IFIJ!T‘I:I"

MEPE MO HO QNPEJeHTE 10 BEPaeHHAM

i i-. Jcn [E3] “:n:l'ﬂ-s] die [ah
B PR DML SED B

X vl (T") K3 (47), (4.26)
AN Gorpa "L'"'Innull "IHIIIJII” e m A
o —[ZZ et e ]w-“.‘p{i‘""}ﬂ’p{w )
n=1,2 3,5 7, 8 s wmep, pacr, {(4.27)

rae H'C’I'mw:."ﬁﬂ‘—mﬁf1l1'im:rm Yraepoaos, HeolXOAHMOE 148 pocTa

PACTAMEHHEM n-ro wiennka $uromepa, mr C.cyr; dNE e [dE—

ROTHYOCTRO dA3I0T, |IEﬂﬁIﬂ;lJ!.‘-|fﬁE JH ]:H:Hffﬂ FIEII:TH.i-HQ‘H]IEH n=ro Hae-
Hilka dHTOMEpa, Mr N-cyr!: ¥} — MOTeHLHAIBHAA OTHOCHTEAbHAA

CRODOCTH PACTHAHEHHHA BCeX IAHOHYHBIINX ACACHUEE EASTOK /-0 9ie-
Elika ¢uToMepa, cyr; K':'I{T“}—I:]'J:FHHLII[H BAHAHUA TeMneparypu

PACTeHHA HA CKOPOCTb POCTa pacTamenneM, GelpazMepHas: ﬂ'rf (") —

PYHELHA BAHAHHA BOAHOMO NOTEHUHAA3 PAacTeHNs Ha CHOPOCTE po-
CTa, GespasMepHan.

SJanyck pocTa KOPHA CONPOBOMIAETCA HOPMUPOBAHHEM CTPYETYPH
ROPHA, MO3BOJAIONMEA pasfgeanTs B NPOCTPAHCTBE M Bpemenn ofa
POCTOBWIX TNPOWECCA: CHAYAAA B MEpHCTeME KJAGTKH  HHTeHCHBHO
ACIATCH, 3ATEM B 30HE PACTAMEHHA OHCTPO YBEIHUHBAIOTCH B pas-
mepax [41].
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¥ KOpHA 30H3 JABJCHHA H 30HA PACcTHXEHHA NPOCTPAHCTEEH
[rasTeTEN . ].-.El'."pllﬂ.ﬂ_ AeJEHHA 0 POCTA KACTOK B KOPHAX JHAYHTCIL
Kopoue, wem B nofere, OQHAKO ABJEHHE KJETOK MNPOHCXOAAT 4a
i pacrasenna OucTpee, Yem B noberax. bharogapa sToMy KOPHI HH
TCHCHEHO  pacTyT, 00Aalad KOPOTHHMH 3I0HAMH pOCTa B npeaed
KaMaod ocH, B KOPHAX NPOPOCTKOB OTHOCHTEALHAA CEKOPOCTL prCT
pactamennem [42] vacro cocramaser 0.5—0,2 u™', ur0 3HaUHTEABH
BHILE, Y¢M ¥ PACTYIINX KOACONTHACH, AHCcTees B Mexiovaaui (0,06
0,005 ')

¥ KOPHA [eATeNbHOCTH 30HB I&1eHHA KACTOK W 30HL PacTAMHe
HHA CTPOr0 KOOPAHHHPOBAHA, B Pe3yJbTATE MEro B MEpHCTEME OCYs
WECTRIAAETCA PEerYyAApHO HAYRICE HETCHCHBHOE IJeACHHE. HI MEPHS
CTEMB B 30HY PACTAMCHHA KJICTKH NMOCTYRAWT ¢ NOCTOAHHON CHKOpO-
CTLI0 W OGBICTPO PACTATHBAKITCA Q0 MakcHManusHoR gawunw [113]). Ha
OTMEMEHHBY OCOBEHHOCTEl pPOCTd KOpHA CASOYeT, 4TO noTpefHocTh
B a30Te H YOJACBOAAX AR POCTA HKOPHA PacTHAReHHeM NROonopiino
HaJdbHA COACPHAHNID A30TA H VLACEOLO0B B 3AKOHYHBLIHX JICJCHE
KACTHEAX, MOCTYIAMINE B 30HY PACTHMEHHA, 0 NOTEHUHAAHOA HHTEH
CHBHOCTH PACTAMCHHR KACTOK ¢ YUCTOM BJOHAHHA HA Hee akTOpO
BHEWINEA cpean.

OnnuweM sropofi (MakcHMaasHui) ypoBeds noTpefHOCTH B A30TE
H YAeBOd&EX A48 pecTd pPacTHAHCHHECM NOoI3eMHBX YACHHKOBD I.I}H'I'I::l*
Mepa — 3apoJicBLX H YII0BLHX KOPHER B BHLE:

G .
+ — )‘rZHE[TIﬁEW"l (4.28)

e _( dCe, + dCun’
i 't i

dNp o dNEW N b
o - (B ST ) ok ) K3 )
ne=4, 6; s mMep, (4.29)

rae dCr . Jdf — goandecTso vraesoAoR, notpefHoe A48 pocta pae-

TAMEHHEM  3apoAulIeBWY H  yajosux  wopued, wmr C.eyr§

dl‘{:”m fdl — koawuecTso azoTa, TpelyeMoe AR pocTa pacTAMenHeM

Kkophed, mr N.cyr™; ¥} — MOTEHUHAABHAA HHTEHCHBHOCTE PacTAMe-
HHA 3EHOHUHBIINX JeNeHdne KAeTor, Geapaimepnan; .FE'I"[T] — (hyHE-

WHA BAHAHHS TEMNEPATVPH MNOYBE HA CRKOPOCTH pocTa Kopuen, Ges-
paiMepHaf; ﬁ.'*i'lw";l — (PVHEUHA BAHAHHA BOTHOTO MOTCHUNAJA KOP-

Heill Ha CKOPOCTE pOCTa pacTAmentes, GeapasMepHan.

Bropofi (MakcHMaawnui) yvpopeds moTpelHOCTH B @30Té H yrae-
Boaax i-ro purToMepa MomeT OnTh ONpEASACH KAk cyMma noTpebmo-
CTel A-X MIeHHKEOB l::nm:mt[m- "P:II STOM MB paccuMaTpizacsm HeTHpe
rpynnt GUTOMCPOB: 3apoALilese, KOTOpbie nanbonee pasHoOGpasHL
no coctaey, n=1, 2, ..., 6; BHOBL neTepMHHNpORAHHME, n=], 2, 3:
KOHYC HAPACTAHHA BETCTATHBHOrO nobera, n=19, pepxymieuisli (uTo=

Mep, n=7, 8
i

MaKcHMAABHBR YpoBeHb MOTPeOHOCTH OnpeaeanM no BHpake-
HHAM:

dCq,, . Jdt = ; dChepa/dt, (4.30)
':f'l""-g-?n.lrs-';'['rIll it Z dNporpa/ dl,
m
Qe<l, I, m, IV, (4.31)

rae dl, Jdl — koanuecTBo yraewsojos, Heolxoanmoe 148 pocta

EIFTRS

aeaeinesm i-ro gurosmepa, Mr C.cyr'; 4N/ Jdf — KoausecTso

naTfi=
aiota, NOTpedHOE AAA pOCTa AeAeHneM i-ro Qrilr::m.-pa, Mr N - eyrTh

[IpoAYKTH (POTOCHHTEIA OPHEHTHPYIOTCA NpH nepeaBiAeHHy no
(proave HAE Te THRHH, KOTOPHC HX AKTHBHO HCNOALIYIOT. Tak Kak yaa-
ACHNE PACTYLICTD HANM 3aMacamllero Oprada HaH IaTopMazHpanne
Er0 ARTHEHOCTH NPHEOAHT K APHOCTAHOBES TPARCOOPTE ACCHMILIATOR
B erd CTOPOHY, CAOHHNOCE NPEACTABACHHE, HTO AKTHRHO pacTyuide
MEPHCTEME — NOCHAAKT KAKHE-TG CHIHAAK — <3anpociks, KOTOpHE
00uMHO JOCTHrA0T GAMKafHX AHCTEER H BHIWBAKT OTTOK H3 HHX
ACCHMMIATOR B CTOPOHY TKalW, nofawiued sti cnrnaaw [75).

[Tpn_pacnpefencn ACCHMHARTOR B PACTEHIN MOMET BOIHHKATH
KOHEYPCHUHE Ha NOYBe OJHOBPCMCHHOrD 3anpocad acCHMHIATOR He-
CROVIBEHME NOTPeOASIOUIHMHE 30HAMH C NPHMEPHO oAnHaKoBON arrpa-
rHpyowen cuaofl. Kak ykaswsaerca B |75), pactywui kowye napa-
CTannA HMeeT O0uuHO BoABIYIO ATTPArHPYIULYID CHAY B MEpHOT Be-
FMETATHEHOID POCTA, XOTA OH He NPeAcTapaAfgeT GoasiUol eMEOCTH 108
ACCHMHJAATOB H3-33 MaA0ro o0weMa W OTHOCHTEARHO OrpalHY9cHHORN
Metaboanyeckofl akTueHOoCcTH. TeM He MeHee KOHYC HapacTaHHA He
TOIbKG CHADMAETCH B NEPBYI0 ONEpelk, HO H MOMET KOHTPOJHPOBATL
PECTPEREACHNE BEULECTE MEXAY APYTHMH YacTAME pacTedus. CHib-
Hoe aTTParHpylimes AefcTBHE MOTYT OKa3HBATE W KOPHH, ocoleHHO
B MEPHOZ WX POCTA H HOTEHCHBHOR NOTAOTHTCALHON NeATEALHOCTH.

OGHYHO B PACTEHNA BOIHNKAET HE OAHA, @ HECKOJBKO ATTPArH-
PYWINX 30H, CODTBCTCTBYIDUINX, HANpHMep, BepxXyiiedHol MepucTeMme
l_'?'-"ﬁ-'lﬂ. KOHYHKEAM KOpHEeRl, y4acTKaM HHTEPKAAHPHOrO pocTa, mio-
A3M W 3aNAcalOWnM NaPeHXHMHEM TEAHAM. STH 300K H COCTARAAIOT
FlaBibe WeHTpH, MEHAY KOTOPHMH pacnpeieasercd (0Lilas 43cTh
NOIEHAMHBX ACCHMANATOR. Takue 30HH BOZHHKAKT He OOHOBPEMENHO,
2 B onpelefeno nocae10BaTeaAbHoOCTiH, COOTBETCTBVIOULER nporpaMMe
URTOTEHE3a JaHHOTD pacTeHna.

UTHOCHTEABNAR Be HYHHA JANPOCa ¥ KaMIore n3 TAKHX UCHTPOR
HEOOHHAKOBA, BCACACTEHE YEro H PaiaHye, H3 KOTOPHR pacnpocTpana-
?;TF'H.H:: II.'III'Iﬂ-]IHI". pazamyen. B xoage PA3BATHA PACTEHHA 3anpoc og-
];_I:_I_mil MOHET -I:."h:-lﬁl."rh H ¥TPauHBATLCH, 8 APYIHX, HANPOTHAR, BO3-
u ; .'.Th' OPHEHTHPYA HA celA TPAEHCNOPT ACCHMWASRTOR K2 GoJee yaa-

HiEx ancthes. Ha sasepuwiarwimes stame 310 MOMeT NPHBOAHTH

Lil |




K TOMY, YTO BeCk TPAHCNOPT MOAMHHACTCA QAHOMY 3anpocy, HCXOIA
WEMY, HANPHMEP, OT 3aMN3CANMErD KOPHA HAH CEMAN.

pPe3yanTaTe He TOALKO NPEKPRAMLAKTCA BOC ApYrie pOCTOB RIS
MpOUECCH, HO HAlAO1AeTCH NAaKe NAENOAMMEPHIAUNA CTPYKTYPHH
H 3aNacHHX BemecTs APYIHX THaHed, W HAYHHACTCA nepeMeillcHue
NPOAYETOB HMX pacnaia Kk JoMuHnpymowmemy uentpy [75, 118].

[lpupoaa atrparupyomero hakTopa ocTaeTes HeAcHON, N 5T0 BH
HYMAET NOKA PACCMATPHBATL Pacnpeleienne acCHMHAATOD B PacTe
HHAX rIasHEM ob6paszom B (eHoMenodornseckoM acnexre [73).

Tpascnopt yraenolos #u EMBHOKHCAOT K NOTPeOIRIOLLHM  30HAM
PECYAHPYETCA 3anpoOcoM €0 CTOPOHM noTpefamiomnx Teanefi. Orua
CHTEALHAA BEAHYHHA TRKOTO 3anpoca OyAeT HEOAHHAKOBA BCICICTS
BHC TOMO, WTO OH CKAAJALBICTCH H3 COMCTAHNA 3ANPOCOR HA NPOlLCE
ASICHHA H NPOUECC PACTAMCHHA KJICTOK, KOTOPHE ¥ KamIoro Oprasug
(hOpMUPYIOTCA NO-pa3HOMY.

[lpi moneauposamun pocta, passutia u dopMupoBaAHHA VDPOXKAR
3N3K0B  COPMYANPYEM OCHOBHME NOJOKCHNH, HA KOTOPBIX OyieT
OCHOBHBATRLA pacnpeledenie YrACBOAOB H A30Ta MEKAY PAcTVULHMH
THAHAMN B coOTBETCTRHN C HX 3anpocoM, [oa sanpocom Gyaem HMeTh
B BHAY BBCACHHWE HAMH NOHATHA O NEPBOM W BTOPOM YPOBHAX MO
TPEGHOCTH pacTyumleli MepHcTeMu (HTOMEPOB B asore N YIJIeBOAAX:
NOTPEGHOCTL A48 POCTa JedeHHEM H RoTpebHOCTs AJA pocta pacTi-
HEHHeM, ;

BaanmoneficTenn Mexay nponssoaRmuMi # noTpelbanomiMn TKa
HAMN PpAcCMATPHBAKTCA HAa JABYX VPOBHAX: YpoBHe uToMepa o
YPOBHE YJeHHKOB (uTOoMepa. DPYHKUHOHAALHYID ACATENLHOCTH (HHTO=
MEpa, COCTORNETD B 3aBHCHMOCTH OT THNA GHTOMEPA M3 onpeleneH
HOro Halopa ero YACHHKOB, PacCMaTpHBAEM Kak (yHEUHOHHPOBAHHNE
SACMEHTAPHON eANHHIE POCTA 3JaK0B.

Oanum 13 BAMHEX VCAOBHI, BARAIOUNX Ha TPAHCNOPT ACCHMILAA=
TOR, ABRIACTCA TEMNEPATYPHHIA PERHM pacTewnii W suellwedi cpenw,
KOTOPWI MOCTOAHHO MEHAETCA KAK B CYTOUNOM PHTME, TAK M B Teue=
Hie Beretaunonnore nepuora. Jdaa Goaswnwcrsa pacrennii on o3
MOMeH B npefedax 5—45°C, x0TA ¥ HeKOTOPHWX TenAoAOOHDBMY Bi-
ACB TPAHCNOPT Nperpamaerca yie npu 10°C. ¥ wmpokoro Epyra
PAacTeHni ONTAMAALHAR TeMmnoepatypa GuosMHOTO TPAHCTIOPTA JeHH
B npeaesax 22—25°C, x0TA b 3aBRHCHMOCTH OT BHAOBHX ocofeHHOCTed
H SKOTHNA pacTennil TOT ONTHMYM MOMET HeCKOABKO CMellaThes
B TY HAH HHYIO ctopony. Temneparypmas kpusas duosmuoro Tpanes
MOPTa NpH HENPOAONMNTEALHMY BO3ENCTBHAX KpaliHUMK Temnepa-
TYPamn BMeeT BHA THNH4YHOA Gnonoruteckofi kpusofi (puc. 4.3): Go-
Aee NOAOTHA NOABEM OT HYJEBHX TEMOCPATVP 10 ONTHMAJIBHHX 11 Go-
ACE KPYTOE NAACHHE B CTOPOHY KPHTHYECKHX BHCOKHX TEMNEpaTyp.
Temnepatypnuil koshdununenr Juneiinofl CKOPOCTH (PA0IMHOrO Tpanc=
NOpTa B npenenax, GAH3KHX K ontuMmadsuuy (25°C), pasen 2,5—3.0,
T. . COOTBETCTBYET (o QepMenTaTHBHEX peakunil [75]. Mokno cun=
TaTh, 9T0 BCE OCHOBHHWE IAKONOMEPHOCTH MepelpAAenHd AcCHMRIATOR
no (haosMe NPHAOKHME H K NEPLABNKEHHID SJEMeHTOR MHHEP b=
HOrO nUTERHA [172].

G2

PaccMoTpiM  pacnpeieieHnie cpoBOAHBIX VIACBOJOB W a3orTa Ha
ypoiie (uToMepa. Mexay norpeGAsiomnMn TRAHAME pacnpeicicuue
paet B Asa stana. Ha nepaom stane pacnpeaencuie caofoIHuX yrie-
po/lOB 33073 WAET NO 3anNpocas TOALKO NEPROrc YPOBHA notped-
pocTH PACTYIIHX QHTOMCpOB. 370 NPOHCXOAWT B CHTYAUHAX, KOraa
cyMMAPHOE KOMHIECTBO CBOOOAHLX YrAGBOAOB H cpOfOAHOTD a30Ta
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Pic. 4.3 Ofofuenase
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B PACTEHHN MEHBLIIE WOH COOTBCTCTBYET CYMMAPHOMY MEPROMY YPOBRHIO
noTpeGHOCTH BCeX pacTyuix GHTOMEpPOB B VIJACBOLAX M a3oTe, T. e

dCa/dt < X dCq [dt, (4.32)
dNa/di < 3 dNg, _ /dt. (4.33)
i

Ilpr BOIHMKHOBEHNN TAKHX CHTYAUMA pacnpefedcHile NPOBOANTCA
© MNOMOWLI BBOAHMON HAMH QYHKUHH pacnpelejenns 148 pocta de-
ICHHEM, KOTOpas XapakTepHsyeT 4010 norpefHocTn i-ro ¢urtomepa
Il A30Te W YPACBOAAX B CYMMApHOA noTpebHocTH Beex pacTywmx ¢u-
TOMCPpOB OO pPOCTA JeJeHHeM. 37a (YHKUHA HAXOANTCA MO COOT-
HOIICHHAM:

dCh e dCh
e morp | ol
be=—at | Eﬂ. i (4.34)

o, = (4.35)

i ]
qu'llu-'rpl fz dN, nerpl
| - di 3

Fae P, — QYHKUHA NOCTYNJCHHS YEACBOAOR B - duTOMEp A8 po-
[
STd menehieM, Gespassepuan; Bl — dyHKUAA NOCTYRACHHA azoTa
™

B {-fi HTOMED AR pOCTa ACACHHEM, ﬁc]pasucpuaﬁ. Hasones HyHK-
Uew B, w By dynkunamn pocta aedennes i-ro dwromepa.
c 5
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Oan atux CAVYAEE KOAHYECTBD CBOGOIHHEX YrACBOLOE W cBO0OM-
HOrG A30TH, TPHHEIIH]’]TIIP ':'-E]JHH 4] ]:I-H.I:T!."I_II_HE TEAHH [-TO IFH'I'HHEPH
MOAHD ONPeIeanTh No BRPaReHIAM,

E?I:HE'DI dl:,_-
1, (]
— = (bo, <) Kun (),
i (uep)
e dNin

T;(ﬂE‘xT}KW (T), (4.37)

rie :I’Cg"“F" fdi — koausecTeo cBOGOAHKX YrACBOA0B, TPAHCNOPT

L |
B I.:-tl':P]!E'I‘lHI_Irf i-ro gutoMepa, Mr C.cyr~!, dNbew) [di
CE.
KOANMECTEO cBOB0AHOND A30TA, NMOCTYIHBLIED B MEPHCTEMY Tm -
ToMepa, MF N cy1™l Kop(T) — dyHrnua Banauns TeMnepatyps pa
CTEHHA Ha TPAHCNOPT VIAEBOAOR W azoTa, GeipaimepHan.

Bropoit sTan pacnpeieienud ceofoIHBX YTACR0A0B H cBOGOAHOTG
a30Ta HA YpoBHE (GHTOMEPA PeainsyerTcd ¢ yUeTOM 3anpocoB BTG
poro ypoBHA norpefHocTH pacTvIIRX dmToMepon. CHPHAJIOM K «33s
NYCKY® 3TOrD 3Tana CAVAKHT BOIHHEHOBEHME caeqywued cuTyauml
CyMMapHOoe KoanuecTso cpOGOAHHX Yraesolos H ¢B00OAHOTO a30Td
B PACTEHHH NpeBHIIACT CYMMapHufi nepsuil ypobBeHbL noTpebHOCTH
pacTyuiHx pHTOMCPOB B YIACBOLAX H A30TE:

dC N _
dCuldt> T 000t (438)  aNut> F -emi (4 o)

3Jech NPHHUHNHAIBHOE OTAHYHE OT pacnpeleteHns ACCHMHUJIATOR
H 230Ta B PACTYMIHA (PHTOMED Ha NepBOM 3Tane COCTOMT B TOM, 4TO
pacnpeleneHHe NPOBOANTCA C© YHETOM MNepeore (A48 pocra  Jgenes=
HHEM] H BTOpOro (AAA pOCTa PacTAMKEHHeM) YpoBHed noTpelHOCTH
B YrAesoiax W asore. PaccMaTpHBAWOTCA CONETAHHE M COOTHOLICHHE!
obOHX 3aNPOCOB PACTYUIHX MEPHCTEM [-ro (pUTOMEpa H B COOTBETCT=
BHN ¢ 5THM ape a3zl pacipeaeaeHns.

B neprofi ¢aze pacnpeacaeHne WAST N0 NEPBROMY VpoBHIO noTpels
HocTi. B cBA3n ¢ 3THM KoandectBo cBOGOIHEX YIIEBOAOB W a30Tay
TPaHCHOPTHPYEMOe B noTpefafawiine Taan i-ro gutomepa n tpelye-
MOe A48 pocTa aedenneM, OyieT pasHo MHHHMAJAbHORA noTpeGHOCTE
FTOrO PUTOMEpPA,

Bropas daza prawouaer pacnpeigdesde no 3anpocy PacTyIIHX
TEaHefi sropore yposua norpefuoct. [lpm stoM ocTaBweccd nochae
VAOBNCTEOPCHNA 3anpocoB NEPEOra YVPOBHA NOTPeGHOCTH KOAHYCCTBO
ceofoinRnx Yraesolos m ceofoanoro asoTa B pactennn Gyaer pac-
npeieaatecd B8 i-f uToMep aaA pocta pactAmennes. Ocymectanes
HHe 3TOT0 pacnpefecHif NPOR3IBOANTCA ¢ MOMOULLK BBOANMON HaMil
PYHELHH  pacnpelefcHid A8 pOCTa pacTaHennesM. 3ta GyHELRA
XAPAKTEPHIYET J0aK noTpebfHOCTH (-r0 HTOMEpA B Yraesoaax o
azoTe B cymmaprofl noTpebHOCTH BCeX pacTYIHX uTOMEpoBn ANA po
€ra pacTAmenneM. PYUKUNH pachpeieqeHnA YIAeBOAOE N a30Ta AR
pocta [-ro UTOMEpa pacTRMEHHCM HAXOIAATCA MO BEPAMCHHAM:
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PyeMEX

del dei
| Py ‘:'nuuni ':'Q‘n 2
e J'I E - (4.40)
AN ANk
i norps | “Quor
Vo =—g2 /) —Semz (4.41)

rac 1"'uu_ PYHEUBA NOCTYNAEHUA YIACBOLOB B i-fi pHTOMEpP QIR pO-

cTa pacTAzenneM, Gespasuepnas; V. — dynkums  nocrymnenna
N

330Ta B i-H QHTOMED A]8 pPOCTa PacTAHeHHeM, ﬁeapaamepilan.

B cayuae KOria BOIHMKAET CHTYALNA, ONHCHBACMAA BHpaMeHH-
avi (4.38) n (4.39), 1. e. cymmapioe Koanuectso cBOBGOIREIX yrae-
BOI0B H CBOBOAHOrO 330Ta B PACTEHHH NPCRLIAST MHHHMANBHLIN 3a-
Ipoc PACTYIIHX MEPHCTEM pPacTeHHA — CYMMapHHi nepnuii YpoBeHb
noTpelHOCTH PACTYIUNX (HTOMEpOR, pacnpeledcHie NPOBOANTER € no-
MOLLLI (hYHKUHT ‘:-’;;E i1 U‘ri-.-' YpaBHeHHA, ONHCHBAKMLNE NocTynae-

HHE ¥rOeBOA0B ¥ 430Ta B /-f d’"TD“EP Ha POCT pacTaKenueM, nped-
CTABHM B BHIE:

i {pscT) e JCE
dr T H:'c( ar _E n‘TTM )H'rr (T),

(4.42)
i fpacr) i
Qen.1p ol dNew iy o
o T F‘?H(T—E‘T"' Kp(T)  (4.43)
rae ;ICE'::'J:HJ:—HMME»:TW cBOGOAHWX YIIeB0A0B, NOCTYNHBIINX
B -l QHTOMEp AR pOCTa  pACTAMEHHEM, M C.eyr;

ANUPRET) [ — goamMecTBo  cBOGOANOTO
Cn. TP
B I-it puToMep 1aA pocta pacramenns, mrN-cyr,
Bronne ecTecTRenNo, 4TO NpH pacnpeleaenn ACCHMEAATOR o 3ie- -
MEHTOB MUHEPAALHOTO MHTAHHA CYMMapPHOE KOAWYECTBO CBOBGOAHMIX
JTIEROROB H cBOBOANOrD 230Ta B PACTEHHH PACCMATPHBAETCH KAk
CyMMa  Koauuectsa  cpOGOAHMX YrAEBOAOE W 4307, HaXOAALIHXCA
B Ka#doM i-M QHTOMEpE.
ﬂ_mlri‘-ﬂ nﬁqmn BHAC HIMCHEHNE COfQepmannA ¢poloaHHX YrieBOA0R H
22 ‘a =M (PHTOMEpe ONPeleNfAeTes COOTHOWEHHEM CHOPOCTEH: NpH-
‘Ra CBOGOAHMIX YIJEBOAOB M 330Ta B (HTOMED, CHHTE3A HOBHX M
l:;Icuaaa CTAPCIOMIHE CTPYKTYP, obHOBAeHnA Oedkos, AWXaHHA, CBA-
SHHHOCO C POCTOM W MOANEPHAHHEM CTPYETVP.
1LHul'ia:-c YHKe panee OTMENAJOCh, B3AMMOACHCTBNE MEMIY NPOHIBO-
:'m-.-um" H NOTPeOInIOmUME THRAHAMHE HaMp PACCMATPHRAETCA Ha
B'r‘nx ﬁ}’pICIEI-IH!H, IMeparii YPOBCHE — PHTOMED — paceMOTpen BHIE,
e Pﬂ. YPOBCHE — pacnpeieneHne NOCTYNHBWNX B dutoMep cBofon-
a:: YIAEBOA0B W CBOOOAMOrO A30Ta Ha YPOBHE WieHHKa thuToMepa.
CCMOTPHM MOASNHpOBAHHE TPAHCNOPTA ACCHMIJAATOR H SJ€MEHTOR

""””'3]3'3 TBHOTD MHTANFEA B COO
s B TECTCTBHH € 3anpocoM pac 2
CTEM YleHBKOR duTomepa. P PACTYIIHX MEpH

43073, TPAHCHOPTHPYeMOro

5 3axaa N 53
it




ﬂﬂll‘l.'l'f.lﬂ HIACHHEA Ll.II[TUML"[]'H. U[IPE‘_.'.I.L'.'II'.'II HAMBl K3k T IIIiJ'.I'FI'IJﬁ]-I
HKOTHYECT B E‘F]E]ﬁi],’l;lil—i:{ :I.T.'Il."H-IJ,lHE M 33T, HH'.I'-:ZI]'!II;,IIE uﬁu{'rm‘:lma
HHTEHCHAHOE MPOTEKAHNE NPOUECCOB POCTa: ACASHHA H PacTAACHNS
HASTOK Npl BOOOHE KOHEPETHHX arpoMereopoIordtiecEix yoaosHax
Qopmyan (4.22), (4.23), (4.26) » (4.27) nozsoasOT  Oonpeled
pasMepu sanpoca NOTPeGAROUINX YieHHKoB duTOMepa — neprui §
HTUP(JI_I }'].JIiJ]LIIII [Il.h'lj.'ll":-lllll}l".'lll B a30TE H :I.'I'.'IL"JI.IJ'_.'.I_EI Ad1H '|]l1¢."|.'ﬂ PIR=Y | .':
HHEM W pacTRmednes. Memay pacTyUlHMH MEpHCTEMaMH WieHHKG)
'[tIl!'T“'L'I:'«'lL']':IEI ]ﬁi’lfl[]:l'l.'."l.l.'."li.'llﬂl..' HIET B ABRA STANA. El'.'.'lll ]i]JH ]JEIL'[I]JL‘.'I,E..I
HHH acCHMHIATOR 'l.1l".i-|.-i.,'l;:|' I:IlH'I.'II!l.‘nil'PHMII |5H{'TL"I!1!H BHMOJAHASTCH '_l."I:_"l
BHE, 3anMcannoe B snle cootnowenni (4.32), (4.33). 10 pacnpes@
JEHHE ."|I'..'H'E_.'.I,:.' COCTABHIEME 9acTHSMH IiHI'I'HL“.‘l?H — B YAeEHHNKEAMHA |'|;|]
HCXOAWT No 3anpocy nepsoro ypoeuAa norpeGuocti. Jdaa peaansanmy

HHEeM ﬂ:l ﬂ,‘ﬁ y BOTOPHE NOKAIWMBAKT, KAKVID A0 B CYMMAPHOH

TPCOHOCTH B 430T€ M YrAepodax (-ro GHTOMEepa COCTABARET n-il ujes
HHE q}IITU.'dcpa. BT MUTYT OHTEL BWMERCICHN 1O COUPTHOLLEHHRA M, SHE
Aorvaaes (4.34) n (4.33). ; :

T]':I-ﬂll-l'.‘I[DP1 NpoaAVETOR I.II'.:ITIiJI..'I1H'I.'L'.'IH H FACMUHTOR  MITHCRET RHG |
NHTAHHA B PACTYUIHE TKAHW A-r0 WICHHKA (-ro $uromepa onpeas
Ause no popayiaasM, adancridiss (4.36) 0 (4.37). Bo peex ocTais
HHX CAYUAHX PACHPeRCICHHE BCCHMHAATOR MEM1Y SICHHKaAMH -1
iI'H‘Ti.'I:'-'IL"].'.Iﬂ HILT © YUETOM 3anpocoB Il":l-:."l.'}'LIJ.JI.": MEPHROTEM HA VIR
BOpEHHE HEPBOTG W BTOROrG }']‘.IHI:I!I:_'I:-I ll;‘.l]'pll'_"ﬂllll!ll:'l'l."lll -II-|_'|'|"|_:|-L"-I5HI_':|I_'"I'
A8 pocTa JeJelHiess o rlurpuﬂuul:n-ﬁ JH POCTE PHACTHACHIEM Ao
WACHHKOB (-0 QHTOMEpA. YAHTHBICTCH COOTHOIIEHHE THX 3anpocos
H B CBA3H C THM PACCMATPHRATCA Ase alnl pacnpeie cHHA.

Has nepsofl azu XapakTepHo pacnpeleieHie Ha PocT AccHHEe
n-X YAEHKOB (GUTOMEpPOS — N0 MepROMY YposHK notpebrocTi. KO
ApvecTso cBOBOAHNX YIJEBOAOB W A30Ta, NOCTYNANWMULEE B TKAHH -0
QACHHKA {-ro I!TIITH.\I'E'!'HL K I-IE“I'.I!':I-HH,'J,EIZMU'I'.' AJdH O POCTHE GReSEHHEM, paBEHS
MHHHMaabHo#l noTpebunocT 3Toro wiennwa [ (4.22) u (4.23)].

Bo stopoit fhaze pacnpegetcHie ceolOAHHX YIAEBOI0OB H A30
B WAEHHEN [-ro UTOMEpd HALT M0 IANPOCY NOTPeOARIGMEINY THIHE
BToporo YpoBnA Ili}rih_'[illut'Tll. E- FTOM CAYVEAE TO KOTHYSCTED CHOOOE
HHX YIJes010B H CBOGOIHOTD a30Ta B i-M (QUTOMCPE, KOTOPOE DCTAS
A0CE MOCTe }',I{I-H.1I:T1LLPFL‘I!]!:I-I SHONPOCOE HACNNRKO® -IPIIT-IJ'-JI’.‘]‘_H} [0 Meps
BOMY ypoBHio notpelnoctd, OyIET pacnpeietdaThcd B A-it waenns qul
TOMEpa AR pocta pacTamennes, Pacnpeaenenne accHMiaAtos B
FICMEHTOR MHHEPANLHOTD HHTAHNHA B AKTHRHLIC MUPHCTEM B NJTEH H RLE
dUTOMEPaA PLAANIYETCA © NOMOULLK BBOAHMONR HaMH GYRKUHE pachpe
AETEHHA 108 pOcTd pacTAMCHIICM. "-LI'L'JL",':I_II:H!-I. NOKAIWBACT Jd0K |'|
TREDHOCTH f-r0 YACHIKE {-r0 (PUTOMEPA B 430T¢ H YIACBOIAX 8 CYM
Mapuod noTpefHOCTH Beex PAcTYIUHX YWACHHKOB i-ro durToMepa -1
Ppocta pactAmenrueM. OyvHkunn pacnpegeacHun cpoboanMx yracso 10l
M oazora V%, V% A0A pocTa n-ro uneHHKa i-ro GuTOMEpa pacTAme
HIeM HAXOAATCH N0 COOTHOWECHHAM, analornunss (4.40) u (4.41

J.-[]JH I-I.'-JL"I'}'IL'IL']IHH |.1'|li.l'|'.'lﬂiu! 'I.tli-!.ﬂ.i pracnpegeaeHiH {EI- TeX CAYHARX,
KOrda CyMMapHOe KOAHYeCTe0 CROOGOANWX. YrAeBoAos 0 cBOGOIH

7]

a3oTa B 1tIHTI'.I':'-II:'|:II:' Goakiie NePROra YpoBHA [r()fp{'ﬁ”nf'[”" e peaan-
il BHNGANAETCR © npusaedennes gynxund V2 on Ko,

CaenyeT OTMETHTE euie DARY OCODEHHGCTE ONHCARHODD NOLX01a
E PacnpCicAdcHHD acCHMEARTOB 0 3ACMCHTOR MHHEDAILHOMO nHTa-
i, B COOTBETCTBNN €O chopmyanposannuy B |75] scyposwM 3ako-
foMe PACHPELCICHHA BCCHMHAATOR MeHAY JAHCTHAMH HAMH OpH MO-
AeAnpoBaHin pacnpeiedeHns He paccMaTpHBEAETCA OOMCH ACCHMHIN-
TaM Il "'|_'|-"H'l.-l'ri' JAHCThEMN {.IIIIL'TJ.II-]L::I!'.IH |2|,'|.:]-|."_||||||;..'j._1||||}I 38 W EI E LT B A B
pocT. LBOGOANKE Yraepoiw He TPAHCNOPTHPYIOTCH B8O BIpOCARR
AUCT, AdsE CLIH OH ORAILBACTCH B CTPECCOBLIY YCAORHAX, HErad-
Py HALLNEE MPOLECs I.!HJ'.I'HL'I!HT-E'S.:].

[lpn pacnpeaejenin ACCHMHAATOR B PACTEHIN MOMET BOIHNKATE
EOHEYPCHUHR Ha NMOYBe OAHOBPEMEHHOMO 3anpoca AcCHMILIATOB He-
CHOTERHMH IHJTPL‘EF.'IEH'.I'I.LLI.IHIH JOHAMH ¢ MPUMEPHO OAHHAKOBOR aT-
Tparapyiomen cuachl. Konkypenuns Memiy sonamu MoMeT ocobeHHo
pOOCTPATLCA NPH OTpaHNYEnHON BLpaboTHE acCHMMJIATOR, HELOCTATOK
ROTOPHX NMPHBOAHT K VCHAGHHIO 3AMNPOCa KaXKAON HI 30H H YaCTo BedeT
k Geaycaosnomy npecbiananuo oawofl uz mmx [75].

I'ak, npu cHICKeNu® nuteHcusHoctH ®AP nabaonaerca VBeaIe-
HEC 00 ACCHMHIIRTOR, HanpapiAeMKEX B .ﬂ]]I-IE:H_TlpH!,'H:I JECThH no-
Gera, w ocaabaenue Tpaucnopra B cTopoHy woprell. Ecan asavenns
PAP wike kputntieckoro ([ << figer) 0 CYMMapHOe KOIHUSCTBO CHO-
GOAHHX YLICBOLOB M A30Ta B PACTEHHH MEHbUlE Ianpocos BTOPOrD
YPOBHA MOTPeGHOCTH BEPXYUIEHHMX (HTOMEPOB, TO KOJHYECTREO yrie-
BOAOB H 33074, TPAHCTOPTHPYEMBIX B MEPHCTEME BEPXVIIEWHHX (uTO-
MEPOB, MOXET GHTh CNPEIETIEHD N3 CONDCTABAEHHA 3THX ABYX BEXHCHH;

T =
d‘:q:" ﬂl[:;rl Iﬂll:{"lll:l'p!
&, v T g AN
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i 0
(4.44)
g e I, fif, 1w .Er
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-[I,!III1 Iy v f
>3 S
5 di .
{4.45)
Qell, I, IV, s mep, pacr.
a*® 67




Torna B pacTyllie MepucTemsl HimHHX dutomepos Oyier Tpa

COOPTHPOBATLCH  CACAVIOUIEE KOAHYECTEQ CROGOIHWX YrAepoaon
a307a;
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dr
Q
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0, ecan
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4.4

Pacnpedeienve NpoaykTos GOTOCHHTE3A MEHKAY noTpebasuiisy
TEAHAMH MJICHHKOB BCEX THNOB (UTOMCPOS NPOHIBOAHTCH N0 Ypams
uennam (4.36), (4.37). (4.42) n (4.43).

B ycaosuax ZAHTEAbHON H NOBTOPAKMUCACA 3acyXH cHIAeHHe 008
well NPoAYKTHBHOCTH PacTeHnfl NPOHCXOANT B 33BHCHMOCTH N0 KPaus
well Mepe o1 Tpex npuunn: 1) ocaaGaenns doTocHnTesa; 2) wapyures
HHA TPAMCMIOPTA H PACAPEACTEHHA ACCHMUAATOD B PACTEHMH U 3) NpHS
OCTANOBKN POCTORMX npoueccon [75].

OanoR W3 NPHYAH, OFPAHHYHBAKILEH NPOAYKTHBHOCThH pacTeHH
B YCAOBHAX BOAHOrO CTpecca, ABAAETCA NPHOCTAHOBKA pocTa Mep
CTEM, NPOHCXOAALLAA Nocle NOTEpH TYPropa. 3asfiuine THaHW mepes
CTAT NOCHAAETE B CTOPOHY JMCTLCE JANPOC HA SCCHMBARTE, HTO J0s
FHYECKH A00HHO NPHEOAHTE H K 33ACPHEEES haosMuOro TpaHcnopTa
75].
E ;i!pll AeficTENH NPOrpeccHpYOmed 3acyXn HMeeTCH OonpelcicHHaEn
NGCAeI0BATEALHOCTE B HAPYIUEHHH OCHOBHEYX NPOLECCOR, COCTARTHRS
WHX sHeproMaccoofMed PacTeHni: pocT — QOTOCHHTES — JLIXAHHE
[Mo yctofuneoctd K OOCIBOMHBAHMID 3TH OPOUECCH PacnONaranTe
B oBGpaTHoM NOpAAKe: AWxanne = doTocuures = poct [70, 81] Halbs
AIaeTcd  caeayouan cxesma (puc. 4.4) M3IMCHCHHA COOTHOUICHHS
MEMAY HHTCHCHBHOCTRID (QoTocHHTe3a, AWXAHNA H NPHPOCTA NpH npos
rpeccupyiomed sacyxe [70]. B KauecTse OCHOBHOPO KPUTCpHA pac
CMATPHRACTCA HIMEHEHHE NOKAZATENCH, XAPAKTEPHIVIDULIHE MACccoods
MeH, HOTOpHEe HEYKAOHHO YMEeHbIIATCA HAYHHAR C MOMCHTa Bp
MeHn ) — Hauana gefcTend 3acvxu. CMeHy COCTORHHA PacTeHnd nod

it

ACHCTRHEM :lpﬂl'pﬂfﬂlp}’l{:mcﬂ JACYEN MOHRHO YCADBAD pPaigeidThk HA
tpu hasel: NOIOKHTEALHOTO ({12}, nyaesoro (fxfa) H OTpPHUATE b~
HOT0 {l!':r_'.I fdananca OPraHaMeCROrDe BELLICCTHA. "EFHH‘H !‘F-‘IHH XKapdn-
repHIyeTCH OTHOCHTEALHG 'ﬁ':IEFCFI'IPZIIHTIIhIHH A8 NpoTeKdHHA padaui-
pHx PHIHOAOTHYECKHX NPOUECCOB YOIOBHAME, HO HOBOOGpazOBAHHE
Ve ZATOPMOMCHD H HALICMHAA 9aCTh HE B COCTORHHH OCBONTL Mpo-
AvKETH POTOCHHTE3E, T. €. €NPeATOKEHHes NPeBHILALT cCAPOCs U Npo-
HOXOAHT «3aTOBAPHBANHE® YIAOeROZAMN, YTO BHpPEAHACTCH B MOEL -
gl MX KOHIWEHTRPEWHH.

(=]

L=}

Lpxoe felyecmin, fuosMeosd - ok
T

Bpess

Piee. 4.4, Hauesesnme cooTHHIECHHA MEELY HHTEHCHEHOCTLRY
duoTocHNTEI, AEXANIER 0 ApEpOCTa NP nparpeccRpyonLe
JACY XL,

8 — poTofEnTes, O — BRIEPOCE, & = AUKENHE, Ma panmus [T

HecmoTpa  Ha YORAHBAEKULYVICH HanpAMeHHOCTL B obecneuennd
PacTenna pOAOH, KOpHeBAA CHCTEMA, KOTOPAA HAXOOHTCA B OTHOCH-
eibio Goaee GAarcnpHATHHX YCAOBHAX, MOMET HCNOABIOBATE 3TH
YIICROAHBE £HZAHUWIKH® HA OCROSHME HoBWX ofwemon nousw. Che-
AOBATCALHO, KOMACHCAULROHNEE Peaxkudd neppofl (aizu, NPOTEKaA HA
hone noJoKHTeAsHoro GadaHca GHOMACCH, CBA3AHB B 3HANHTEALHORA
CTENCHN ¢ OPraHiaMenlEy YPoBHEM PEeryiadiuHd # CONpOBOXAAKTCA
ARTHEHBM MPOHIKHOBCHHEM pacTennd B GoJee BAAKHBE TOPHIOHTH.
I:|'|:'“ AajbHefiiueM YolAeHHH 3ACYXH B Pe3yAnTATE CHHMEHHR HHTCH-
CHEROCTH (POTOCHATEIA K YXVIAICHNA YCAOBHA pocTa maccoofiMen na-
AaeT 40 HKoMneHcaunowHoro vpoBHA (BTOopan daza); npn sTOM HOBO-
OOpa3IoRanNe AO3MOMHO TOJLKD 33 CHET BHYTPEHHHX PC3CPBOB H AHIIL
B BechMa OrpafHyeHHBx 3oHax pocta. K stoMy ppesens MomeT OWTh
HipacxonosaHa BCA AOCTYNHAA BJAOAra, BCASACTBHE SEro pOCT KOpHEH
NpocranosnTed. KoMnencaunonnee peakiiny B TAKOM COCTORNHN YiHe
MENbLle CRAIAHM © OPrafH3aMoM Kak LeJocTHON cHcTeMofl B ocymecT-
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BAAKTCA B 3HAMHTEALHON CTENEHH 334 CYET JAOKAJABHOIO CONPOTHRICHH
OTACALHBYX OPrancs, TEAHH H KJCTOK.

B tperewo dasy sHepPrHs, 3aTpaunBaeMans Ha CYUlECTBOBAHNE aK-
THBEHOA OGHOMACCH, Ve He NOKPHBAETCA 33 CUET BHEWHETD SHEPros
saccoobMena. MenAeTcd COOTHOWICHHE MO#AY AKTHBHBIMH H NaccuBs
HEMH (OMEpTEEBUIHMKH) SJCMENTAMN KJIETOK H THEHE B NOAL3Y
AOCAGARNRX, CAYKAUNEE, ¢ ORHON CTOPONK, A0HOPAMHN BRUIECTBA H 3HEPs
ruf, ¢ apyrofi — duanveckofl 3aMATON AKTHBHMX SIEMEHTOR OT pa3-
pyuHTeAsHOre AcficTenA BRewHed cpean. [locTenenno HAYHHAIOT nNpe-
ofnagare rayGokne HeolpaTHMHE HapYWEHHd, NPHBOARIMNE K CHs
Gean pacTeHmA.

PaccmoTpum B paMiax MoAGIHPOBAHHA PacnpeiejeHdd acCHMH-
AATOB Memiy duTOMepaMu pacTenud, KakuMm o0pasoM MOMHO ONH-
caTh BJANAHHE 3acyXil Ha HaMeHeHwHe 3anpoca norpefaswinux Tkaned
H H3IMEHEHHe PAcCOpPeAeIcHiR MEXAY PAasIHYHLIMH QHTOMEPAM.

OauoBpeMEHHO ACCHMEAATE HANPapaAnTca B QuToMep nepooi
TPYONE 0 pPacTyuiii anexce, 06Aajaufi B NepHON BEreTATHBHOTO
pocta  HanGoawmefi artTparupywmed cinaoff, XoTA  N03-33 MAJOTO
ofbeMa OH H Hé npeicrapifer GOALIIONR eMKOCTH AAA ACCHMHIATOB.
Onuues pacnpefe]eHHe ACCHMHAATOR MERAY (HTOMEpaMH B YCJ0-
BHAX BOOHOTO CTPECCa B NEpPHOJ BErcTATHRHONO PAIBATHA CJAeIYH-
WHMH YPaBHeHHAMN:

] " dCons I, 1ol v :'r{:i]l
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Tak B YCAOBHAX 3ACYXH OCYWIECTBARETCA PacnpeaeacHne Npoayk-
0B (POTOCHHTEId H SAEMEHTOB MHHEPAJLHOTO NHTAHHA B PHTOMEpPH
1 rpynne  (3apoasimessle GHTOMEPH, COCTOAULHE H3 JAHCTA, YEOPO-
HEHHOrO MEXIO0YSAHA, 3apoaHeBwx wkopHed, GokoBofl noOvMKH — no-
Gera, GoKOBHX KOpHefl) # B 3ABHCHMOCTH OT NEPHONA BereTaluu
111 rpynnu — KOMye HapacTaniA  BeTeTaTHBHOTO nobera aan
IV rpynnu — Bepxywesnoro GUToMepa — cOUBLTHA.
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HexoTopoe ocTaslieeca nocie pacnpeseacina » dutomepn I, 111
u IV rpynn koangecTso crOGOAHMX YIASBOAOB 1 azoTa Gyaer pacnpe-
qeanTeed B utoMepd I1 rpynnu no npasmnaaM, aHANOPHYHHM NOK3-
salHBIM BHpamennamn (4.46) n (4.47).

a0k HeobGXolHMO OCTANOBHTLCH HAa MOASNHPOBEAHHNT KYIEHHA H
pacnpeACACHEA NHTATEIbHBX BEULECTH B nofern KyueHna. GopMmapo-
paHie F0HM EYIEHHA ¥ NPOPOCTHA 30dKa NpoHCEXOOHT ¥ OCHOBAHMA
¢ro [MABHOrO nobera, pacTyulero 3 sapoauirenoil nodsu. [lobGeru
POCACAVIOWMK - NopAAKOE  o0pasyioTcA  TeM e cnocofoM, uTo M
v [IABHOMD, HO UMEHT MEHBUISE YHCA0 BEreTaTHBHMX HTOMEpOB 10
:'--II.I!-l.'TIFH. Tdk KK 3aJ0dcHne 'Ifﬂl.l_l]t'.‘Tllrl APOHCXOANT OLHOBREMEHHD
B TOMEAX poLTa Beex nopAakos. He kamawi dutoMep saaka passu-
BAET HltﬂllEfltﬂf&ﬁlFl'}'Eﬁ NoOYKY, H HE KaxKiad mo4e: crnocobna pazgn-
pathesl B nober kymenns. B xoae ofpazopanus GoxoBux noferos Ha
FAaEHOH OCH f'rl.'LlI_'l'.'l':'l'L!L"!lHj.'h'.'l Pﬂ-.']lp IHI‘FI'.'].H:I'T HGP-PE.'JH'I'!IEHH.E OTHOINEH S
MOHDY nofierasMy B CHCTEME KYUICHAR, CBAZAHHRE C BAHARHHEM dyk-
CHHOB M MepepacnpeiencHies nUTaTeasnux pewects [179)

|||:Il|l MOIeIHpOoBaHNE Npolecca pacnpepededid acCHMHIATOR H
AIEMOHTOR MHUHEPAABHOMD NHTAHNHE PACHPELETEHHE MEsy q’-‘il'l'ﬂ?ﬁli-"
paxy Gokosoro nodera, BOIHAKINErO H3 GOKOBOR MOYMKN 3APOALILIEBOTD
HTOMEPR, 3 TAKHE noberon BTOPOro § Necaedyiiny MopaEdiKoR OCy-
mecTeJAACTER no ypaswenuam (4.36). (4.37) n (4.42), (4.43). Boa-
HHENOBEHHE CTPNCDED"I CHTYAaULWn H BHIBARA0E 5THM CORPalieHne
TPAHCIIOPTA NHTATEIBHEX BelecTs B OoxoBue nolern cCOOTBETCTBYIO-
wero nopAAKa onpefeafercs no ypasmenuas (4.48) u (4.49). Ilo ye-
JAOBHEY, BEELCHROMY B MOICAL, nobery MEPEHX NOPHIKOB MKTEIYEOTCR
GlinilHM ApHOpHTeTOM, YoM nofern G0J0¢ BLCOKHX NOPHAKOB.

H VCAOEHAX 3IacViH pacnpéieidelHe MEesly FIEEI:IIH'-III:HHH YAEHH=
Ea Ml |I'|'|-|T|::'-‘IIEF|'I:!'F| | FEYIInE, CEOGOIHRHY ¥Yraepogos H o a3zora fr}',:l,ET
nati no-passoMy. Ha dose YCHACHHA NOCTYNASHHA ACCHMILIATOR
b OAHH YASHHKH GHTOMepa (3apoinesne H GOKOBMEC KOpHI), B Apy-
Fie saeHnEn  [(JAHCT, GOKOBAR MNoHEd, Ilﬂﬁﬁr} HX TPEHCHOPT pPedRe
COR P IAETCR. |JEfI1PEELE.'IEHI-lL' ACCHMBNATOR !'ut[‘.:"{,']_'_ﬁ" PE:L‘LZII'IHH.‘H.!II LT (LB
HukamMu I rpymme -IIJI!T{I-:-'IE'FI-DB ONHICHBAETCH BhIpdeHNAMA Bioa

=d (%] { (5} =
r.rl:_. cil, T e d':;_rl_-_ Th < E d""lg'.-'rpﬂ
dCg! : o A e dr - di.
Z CH, Th {4 .}
it =i &) r
z :..TPE e dlr"'?:n L1 L”-'.:"sz
- e df i - df ;
1 < (4.50)
" (1] rf LN "
"n"'h'.-. . acAl dh{l‘u " < Z #}“:.wp?
Z u_‘dam A i i df - S
cn, T i{m o
if o I £}
) ;- Z Il'rl-""u'lrpl'? ee Il 'I'!H'ﬁ'.-n T - Z dH :.:lalp"."
— (o I df o : it L
{4.51)

Qe1; n =4, 6; 5 = mep, pact, anpd.
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Bosmonoe ocTapmieech 8 GUTOMEPE KOIHYCCTBO HEPACnpeicieis
HHX NPOAYKTOB QOTOCHHTEId M SAEMEHTOB MUHEPAABHOTO THTAHHS
pacnpelenfeTcA B AHet H Goxoevio nouky (mofer) no ypasHennAM,
ananorntHEs (4.46) n (4.47). -

OcolenHocT pacnpefefelnd accHMBAATOR H MUHEPAALHHX 18-
MEHTOB MeHY PasJHYHEIMH WICHHKAMH HUAMHNX (QHTOMEpOB — dHTO-
Mepos | rpynnd — X0powo oTpaxalor nalawiaeMoe B VOAOBHAX 3d-
CYXH OTMHPaHHE HHAHHX JAHCTLCE H MOJ0IHX no0eron KyLIeHHH.

losopa of ocobeRHOCTAX pacnpelencHns MCHEILY HAOIEMHBMHE B
NOAIEMHHMH YaCTAMN pacTennf, HeolXOANMO OTMETHTh, YTO OHO
oGecneYHBaeTcd NORAOUEHHEM SAMEHTOB MHHEPAALHOrO NUTAHH
pasamiHLMH 3oHaMi KopHedl. [Ipn MofeampoBankm pacnpeieJcHH
5T0 OGCTOATENLETRO BOePRHe GHA0 YUTEHO B MOReAdax GoOpMHPOBAHH
KAUECTBA YPOKEn celbcKoxosaficTaennux kyasTyp [191].

IHoraomenne n obecnevenne MHHEPANBHEMH 3ACMEHTAMH PacTy-
WHX MEPHCTEM KOPHA (30HH JEASHHA W 30HH PACTAXEHNA) OcyuUlecT-
BAAETCA 38 CHET NOMIOIIEHHA MATATENLHEX SJEMEHTOB, KOTOPOE HAST
STHMH 30HAMH. B HajseMHMe Opradsl NOCTYNAKOT SAEMEHTHE MHHE-
PaaLHOro NHTAHWA, nordomaeMbe anddepesuuposaniof  sonofl
Kopua. Ecan KoAHYECTBO NORAOWIAEMBIX NUTaTeABRBX BEUICCTE HEX0-
CTATONHO 1AA ofecneseHna pacTymnx Teameli KopHA, OHM NOCTY=
nawT #Ha ero auddepeHunpoBadyofi 30HH, coKpamas ofecnevenne
HagseMHuEX opranos |146].

Onnwem sty ocofennocTs B anddepenunpopannon obecnescunm
MHTATEALHHME 37eMEHTAMH KopHeli M HAJA3eMHLX “acTell pacTendfl.
Ecan KoaHWeCTBO noraomaemoro pactyuweil sonofl (zomofi aencHus

H 30MOfi pacTamenns) kopua asota (dN'®. [df, sewmep, pact)

MEHBRINE BTOPOrG YPOBHA I'IUTpEﬁI[IJETH B ax0Te 3THX 30H, T. €.

dNL

AN dt < —22 (4.52)

TO pacnpeleeHHe a30Ta B KOPHH— NOACMHBE WICHHKH HAMHNX dH-
TOMEPOB BeAETCH MO BHPaMenHD

i {7} i (5
dwmliﬂ L eeam (d:”nﬂ'l'-'l maTpE

dhrulr:ldﬂ:l ) i NI 8

af e =
ol {5} :
Moo e ) ((dNLD, | dNLUR) dNL),
dt /i o v BCAR- | =gt
I
L AN ) < DMinorpe
dt e

§ & Mep, pacT. i4.53)

B ocransHEX caAyuanx pacnpeieieHie MPOBOAHTCA MO ONHCAH-
HOMY BHIIE crocoby.

TakuM o6pasoM, HAMP PACCMOTPEHO MOAETHPOBAHHE pacnpetete-
HEE NPOIYKTOB OTOCHHTEIA H JIEMEHTOB MHHEDAABHOLO NHTAHHR
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g PACTEHHH Ha ABYX VPOBHAX — yposue (UTOMEpPOB W YPOBHE YICHHKA
guromepa. Pacnpelesenne cBoGOAHEX YIAeBOA0B M a30Ta B pacTe-
il NpOHCXOAHNT B COOTRETCTBHH C HIMEHAIOMIENCHE B OHTOreHe3e
J-_,.-_-:-..,;ﬁuﬂc'jhm erg pacTylulnx TEAHER B NMAACTHYECKHX MaTeplHEX H
GAEMCHTAX MHHEPAJALHOrD MNHTAHHE. B cooTBeTcTBHE C =CYPOBRIM 3d-
polioMe» pacnpeleaeHnd ACCHMIEAATOR MEMNAY BIPOCIBMH JHCTERAMH
ACCHMHAATE HE TPAHCMNOPTHPYWTCA B 3JAKOHYHBIINE pPOCT JAHCTBA.
[TorpefAROUINe THAHN OPHEHTHPYIOT Ha (el TPaHCHOPT YrAeBOAOB
jl 4307 NYTeM HAAHYNA ﬁ'EﬂﬂPDEE}—HﬂTPEﬁHWTI! B YrAeBogLax
a30TeE A8 pOoCcTd A8JCHHEM H PACTHRCHHEM.

4.4. MOopeAHpOBAHKE YTACBOAHOIO0 W A30THOrO GAAAHCA PACTEHHA

[Mpouece GOTOCHHTESd, OTBETCTREHHMA 33 00pa3oBaHNe OPraHHYECKHX
cocAHHEHHR KAK 3anacHBX, TAK M BRANHMAWWKXCA B pasnocbpaznbie
pTOpHYHEE peakuus, npeicrasaier cofofi saxuefwee 3peno Metabo-
aWaMa, onpefedslollee NpoAYKTHBHOCTH pacrenni [106]. Heaasce
refeTHeeckKi 3afannofl gynkuHel pacTHTEALHOND OPranussa, GOTOCHH-
Té: W CTPYKTYpHaA Oprasiu3auns  QoTOCHHTETHYECKOro annapara
ofinaaaoT npHeyuluME AobuM GRoJOrHMEecKHM cHCTeMasm yHAAMEH-
TaALNEME CBORCTBAMH — cNOCOBHOCTLI0 K CAMOHACTPAHBAHHK), CaMmo-
pervIsHE H K AJaNTHRHWM NepecTpofikaM B COOTBETCTBHMH ¢ BHYT-
peHHEME NOTPeGHOCTAMHE OPTraHH3IMa o MEHAKLWHMHCA YCIOBHAMN
pHelndell cpeaw [177].

Hamu paccmarpupaeTcs npouece GoTOCHHTe3A BCEX (OTOCHHTEIN-
PVIOILNX YASHHKOB HTOMEpa: ANCTOROA NAACTHHEH H JAHCTOBOMO BJa-
ragnua, BHANMOA YACTH MEMIOVIANA, BepxyileuHoro QuroMepa —
COUBETHA. PEF_',.',‘IFILI_I[H HHTEHCHBHOCTH IIFI'I:Iil.'E'ECﬂ '[I]ﬂTCICHIIT'E'Eﬂ HC}'IIWCT'
BAACTCH KAk QAKTOPAMHM BHeWHed cpeis: mwHTeHcusHocTh AP,
TeMNepaTypofi H BOAHHM NOTEHUHAIO0M PACTEHHA, TAK W BHYTPEHHHMH
PantopaMi: colepmanies GeaKob — KOMHYECTBOM 3anacHoOro a3oTa
B HOTOCHHTEINPYIOULIEM waeHHKke (GuTOMepa, a TaKKe COAEpHaAHHEM
cooloiHHX  YIICBOA0R B WIeHHKEe (HTOMEPA, KOTOPhIE ONpefetsor
SHAOPCHEYI0 peryaaune GoTocHHTe:a N ajanTHBHME peakuul doro-
CHHTETHYECKOrO annapara.

lNpusenns 498 onpele’cHda WHTEHCHBHOCTH (OTOCHHTEIA Kak-
oM B3 |¢I-I:I-T-|J-[‘HH'I'|:'3I1'|.1'F|.'H:IIII_IIH WACHHEOR [-T0 ¢|I1Tm-li':pa l:]ll:l-p!-[j.‘J].-'
Mouen n Caskn [277] B MoaARGHUUHPOBARHOM HAMH BHAE

di! o, K. (N al [ M: ¥
v, i mi: r.im} In,ﬂ,“‘-':rl e, l'e

ot Dy Kg {H:;.m] + dyg, qx" | N:;.m:, fo

max

Ko [E::r“} KaolT) Ka (ig),

Fle 0, [df — putencusnocTs GortocunTesa n-ro wiennka i-ro gu-

ToMepa, Mr COz- an~2. g1 (o — HHTEHCHBHOCTE hOTOCHHTEIA NMPH
ILAX

T3




CBECTOBOM Hackmemmn, smr COu. qa—2. 41 .nfp — HAMAALHEA HAKIO

L]

L]
CBETORON KpHBOR (OTOCHHTEIE, MI CO:z- am~2- 4 Y/ (Br-n~2); Jo—
nuTencHeHocTE GAP, Br. wt KMNL . ) H,,i:x';‘, ) — yHRUR

(8] RITE]
BAHAHNA COLCPAMAHNA 3ANACHOND A30TA HA YPOBEHL MJIATO H HAYA b=

e Hakaon  ceerosofi  KpuBoft  doTocHnTesa, GeapaswvepHbie;
Ko(Cly ) — dynkuna pansnna m3buixa csoGOAHEX accHMHAATOR
Lo ]

Hd HHTEHCHBHOCTL (oTocHHTesa, Geapaswepnan; Kao(T), an[q!:;;]

PYHKUMH BANAHHA TEMNEPATYPH H BOAHOrO NOTEHUHada (GHTOMEpOD
Ha poTocunTes, GespaiMeprule.

B s1ofi dopuyae napaMerpu Ke(N, ) n Ka(Ni, ) orpamane
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Prc. 4.5
& — HBNCHMOCTE CRCTORRNE  EpHBME  (POTOCEATERA W EoandecTaa  GEEKA panuns |

[CTosfuEn] OT FPoRHA SIOTHORD NETAHWH (DecTemium Oofom)., | =— 02N WOpME 83004,

Lo lfy nopun 30T, Fe= 1 noPum asora. [Bo Amiesds (5]
i = FRENCHMOCTE MEEAY COQMPEANNEM KPANMAEE 0 DOTOCHETENOM B ANCTHMX  Com,

o zmwaias [02]

BAHANNE conepaannA Oedk0B B pacredun Ha GopMupopauue Qoro-
CHHTETHUECKOrD anmapara.

Ajantauma OTOCHHTE3A K VCAOBMAM  OCBELLEHHS NpONCXOINT
TOAIBKO NPH A0CTATOMHOM cHalMennn pactemndt azotom. AsoT B aaH-
HOM cayvae HeolxoawM Kak cyGCTPAT A48 CHHTE3A PazanduHMX Oed-
KoB. OH ABAACTCA Takike AKTHBHBM (DAKTOPOM, BHIIHBAOLLHM nepe-
CTPOHKY (POTOCHHTETHYECKOrO annapara, KOTOpaA NPOHCXOAHT TOLEO
Ha doHe HHTEHCHBHOCTH cBeTa, obccneunsaomedl GYHEUNIG chATe3a
Geaxos xaoponaacta. Haanuwe B xaoponaacrax coGereennofi Geaox-
CHHTeInpyiomed cHeTemMu, ofecnednBaomell HAOrEHHYIO PEryasLHID
POTOCHHTE3A, Q40T BOIMOMHOCTE PacTEHHAM Hanbogee GueTpo pea-
FHPOBATE HA H3IMEHCHHA OKpyXamwuwed cpeaw. B stux ycaosusx yse-
AHNEHHE HOPM 330Tda NPH BHPAWMBAHHH PacTeHMil NPHBOAHT K 10-
NOTHATEABHOMY cHHTe3Y Oeaka dpakusn | B K noBHwWenHl e

L

QK THBHOCTH, BCASACTRHE YErQ YBCAHYHBASTCH HHTEHCHBHOCTH HOTOCHH-
reza WA naato cseropofl kpusoft (pue. 4.5). Ilpn stoMm yeewtdnBa-
eTCA AKTHBHOCTH W ApYrux QepMeRToB yraepoinoro mueaa [5).
ViameMm Ha eule 0AHY BaxHYK oco0eHHOCTE MapaMeTpon
h’.:if‘i'@ | n E"{N'ﬁw} vpasuenus (4.54), oTpamawmnx BJAHAHHE
HLIT L
KO THYECTRR felkoRr B {FUTQC}IIITEJ]IFI'_:.’IH“[{'M DprdHe Hid HHTEHCHBHOCTH
npouecea (PoOTOCHHTEIA. JIHcTeA pacTendil XapaKkTepHIVKTCR onpeie-
JAEHHBM  cOfepaHieM OeJKOB, HIMEHAWLHMCA B 3ABHCHMOCTH OT
ROJPACTA PACTEHEA W JucTa. Yerawomneso [196], uro oHTOreHerite-
chad  HIMEHYMBOCTE  AGCOAIOTHOIO H OTHOCHTEABHOPO COACPHAHNA
feKOB B ANCTE OMNCHBAETCH OAROBEPUIMHHON KPHBOA CO CnagoM
K KOMUY PasBiTHA pacteHud. Crapuié JAHCTBA  XaPaKTepHIYIOTCA
oea0IeHHON HHTCHCHBHOCTRID CHHTE3d, 8 TAKME NIMCHEHHAMH CaMo
felokcHOTesNpymeR cncremu. YOwaw Oeakom npr crapesid JAH-
CTLEE H VMEHBIIEHHH CKOPOCTH nX OobHORNEHHA CBA3AHA KAK CO CHH-
wenHeM cunTeaa OenKoB, Tak W ¢ yemaemuem mx  pacnaza  [196]
B cBA3N € 3THM BRJAKYEHHE NapaMeTpos Hml:?u"q ) u Ka[?'-:'ﬁ )

4im i

p ypasnenne (4.54) nosseaser cieaath JAKJIWMEHHE O TOM, WTO Ha-
piay © VUETOM BJAHAHHA cogepanun OGeaxkos B AHCTE HA HHTEHCHB-
HOCTh q.ll.'ll'r-llfitlt'.lll'.‘.'ﬁl STH NMapaMerpbl nola0ddamT OIHOBPEMEHHD MHH-
rLBATE OHTOrEHETHWeCKKN acnexT GOTOCHHTEIR — uepeld HIMEHeHHHA
colepannd  Geakop B QOTOCHHTEINPYHUIEM OpraHe B OHTOMEHEse.
[To cyUISCTBY STHM NapaMerpas NpRMEHHTEALHO K OTAEILHOMY (oTO-
CHHTEIHPYRUIEMY waeHHKY (uToMepa npucyuln Bee ocoGeHHOCTH,
KOTOpWE XapaKTepHul H 408 OHTOreReTHueckod kpunofl (oTOCHATEIR
OTASNbHEE OTOCHHTEIHPYIOMHX OpPraios PacTeHHHA, NOHATHE O KOTO-
poin seetene namu B [128, 132). Onpeaeasemoe ¢ NOMOLLLK PACHETOB
no MOLeJH 3AKOHOMEPHOE CHUMEeHWe NpH CTAPEHHH colep#annn Gea-
KOB B Ka#I0M QOTOCHHTEIHPYIOWEM YIEHHKE QUTOMEpa ofycA0BHT
NOCpeicTBOM NapaMeTpoB .‘fq,{ﬁ;; ) n K,,{!'{;? } cHHEenHe ero

aAnm HEll
||::._I TOCHHTETHMSCROR ARTHBHOCTH.

(. nomomei napamerpa Ka(Cq ) B VpaBHeHRH (4.54), aunano-

ridno [10], y9HTWRAETCR elle OAHH NyTh HIOTEHHOR peryasunn go-
TOCHHTESa — peryAsTophoe AeficTBHe H2 (GOTOCHHTES KOHEUHMX MNpo-
AYKTOB — KPaxMaia i Caxapois.

B Tex cayuamx, koraa ofpazosaHie AcCHMUIATOR B AHCTBAX npe-
LOCXOAMT HX TPAHCHOPT W HCNOL3OBAHHE B PACTYILHX H 3anacaimux
THanax, POTOCHATEINPYIOUMINEG KJISTEH H MpEEAC BOCrO CaAMH XJ0po-
MIACTH WCNHTHBAKNT TOPMOXKCHHE CO CTOPOHW NEPEnOJAHAKRUINX HX
accumuanTos. TopMmomenne (GOTOCHHTEIA MOMET BHIWBATLCA HIOHT-
KOM Kpaxmana (pwHc. 4.5), uto NpHBOANT K MEXAHHHECKOMY BO3AERCT-
BHK Ha XJOPOMAACTH, YBEAHMEHHK Beex (GOpM CONpPOTHBACHHA AHd-
dvinn  COy — yerenunore, mezoduaiasioro, KapSoKCHIHPOBAHES;
CTPVKTYPHEIMH  HIMCHEHHAMH XJOPOMJacToB; HWHrHORpOBaHHeM oOT-
Aeaniux epsMenToR GOTOCHHTETHHCCKOTO annapata H3OHTEOM ofpa-
dviomaxea npoayxros [10, 75, 92).
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Ypapnenne (4.54) noasoaser oNpeleadTh HHTEHCHBROCTL NPOUECed
OTOCHHTEZA ¥ KAKAOr0 H3 (POTOCHHTCIHPYIOWNY HAeHUKOB (-r0 (M
TOMEPA HA GAHHHLY NJAOWAAH SCCHMHAHPYIOWER NOBEPXHOCTH.

CymMMapHuii fOTOCHHTES n-ro 4WieHHKa i-To  QHTOMETpa '-Ii"q

(Mr C - cytr™!) 3a cReT]0e BpeM:A CYTOK paBe

dibg,

W, = —— Lo T4, (4.55)

rae Ljﬁ — NAdmagh BEEH!\IH."IH]:I].’E]ZU.I.Eﬂ NOBEPXHOCTH A-I0 “JIEHHRR
n

i-ro dguToMepa, AM*; T4— NPOAOMHHTEIBHOCTE CBETAOTO BPEMeHH CY=
TOK, .
Toraa cymsmapuuit gorocunTtes i-ro Guromepa ﬂl;:, H BCERO pas

erenn @ pafaeMm Kak cyMMy BRJIAJ0B KaMI0ro n-ro (hoTOCHHTEIN-
PYIOMIErD YJAGHHKA PHTOMEpa B CyMMapHuA (OTOCHHTES pacTeHH

(Mr C.cyr):
Wy =3 Mg, (4.56)

H
D= 3, D

(4.57)
(|
Ilpn npopacTannn ceMend, CTAPEHNN PacTeHiil 0 B CTPECCORMX VC-
JOBHAX BHELIHeR cpeild NPOAYKTH pacnaila GenkoB M 33NACHLIX Vrie-
BOAOE NONGAHAKT §OoRA cROGOAHWX YrACBOA0B H A30TA B PACTCHHH.
Bocnoasayemca ypasnennesm Muxasamca—Menten 338 onucanus

NpoUecca FHAPOAH3ZA YIAeBOoA0B M DEJKOB A-TO YWICHMKA |-']J||T'U'-"l1E'|:|E.
SHADCNEPpMA CEMEHHT

det Az Ei
_rmap reap i _aarn i
d-': — B T Hm:‘p {T :] Hrll.lp {"'rr:]"

=
':-'u".un T 'H:ru-_:n

“F“ Ej-l;l'nﬂn ':: E:fﬂ- :J'Eﬂ']
lII:"'r|I|!,',l,||.'||,||;t L] pﬂxj:uﬁ‘{},lzln

- T
i H:?ﬂ“n T Hi‘.ﬂ"p g F-1-] :] -] 1'l }

npit N sen < Natm (4.59)

rae JC*

,;,“m‘w;'di'-—cmpuﬂh THAPOAH3E 3aNACHNX

:|T.1l..‘l-l-'|.|','.l,l.':lH nR-ra
wieHnka i-ro guromepa, mr C.cyr; [‘.'IL::EI — MAKCHMAJIBHO BO3IMOMH-

i

s CKOPOCTH THAPOAH3A yraesoios, Mr C.cyr Cgq, aan — KOHUEH-
rpallif 3aNacHEX YrAEBOL0Bs B 7-M YacHHKe i-ro uToMepa, Mr ':-3’_'%
war! (¢ B.); K8 — KomcramTa Muxasanca—Meurten, Mr C.Mr

o, M ML i i o=t
(c. B.); dNi . [dt—cKopocTs riapodisa Geakos, MF  N-cyT7;

n

A% — MAKCHMAJALHO BOIMOMHAS CHOPOCTH raapoansa Gearos, Mr
S rieap

‘o rmay— KOHUEHTPALNA GeakoB B f-M uldennke guromepa,
THL
n

] = r KN — ; —Menten, Mr
ur N-wrt (e m); KT — KOHCTAHTA Mnxasanca—Me :

N.urt (e 8); Kep{TY), Keap($') — BYHKWHH BARAHAA TeMnepa-
.-|-.']:-u W BOINOrO NOTEHUNAAa PacTeHHA Ha NpoLecc FHAPOAR3E, fea-
1.::.L?I|E‘|JZI!HE'. . :

: Ofmee KoaudecTso cROSOARHX YIAEBOA0B H 8307A, ofipalonas-
pxes B NpOUecce FUAPOAN3A B PACTEHHM, ONpEfeiuM Kak CyMMap-
wop M0 BCEM HJAeHRKAM BCex UTOMEepOB:

N. oyt

Cruap= Z‘ g d:::;.",“,p,-'m {4.60)
H
:"‘.m:.-p — Z E d:"'::;fﬂ'ru:p.-'r!“. [-‘1.61}
I i
rie Crugp— KOJINYECTBO cpofoanEx  yraesogos, oO0pa3joBaBLIRXCH

5 npolecce CHAPOAN3A F2NACHHX YIEBOAO0B, MT C.eyt™ Neap—
wTMecTeo cpofoanoro asora, ofpa3oBaBulcrocA B npolecce reapo-
anza Geaxos, Mr N- ey

Popn cpoBOIHMX YIASROA0B pacTedusa OyAyT COCTABIATL npQe-
AVETH  (DOTOCHHTE3A W NPOAYRTH pacnaia JanacHLX yraepoaos H
feakos (npH reapoanse Geaxkos OAHOBPEMENHO RONOAHAETCA H OHA
Yyracpoaon): :
dC o/ dt == D 4 Crap + KxNoyap {4.62)
rie Ky — koo HIMERT AAA PacueTa KOaMuecTsa Yriaepoia B ruapo-
JHINpoBaHROM Geake.

MocTynaenne 3IEMENTOR MHHEPANLHOTO MATAHHA B pPacTeHHE HAET
AKTHEHEM # naccHpHeM nytesm [146, 172) AxTHBHO® NOFIOLIEHRE MH-
HepadbiBx STEMEHTOR ONDEACARETCH ofiMeHoM BellecTs NOraouLan-
wiux waetok. [lod NACCHBHHM  NOHMMAKT NPOHHKAHHE  BCULCCTE
B KJACTKY MO FPajHEenTy KOHLEHTPaLH. [enaymed cpaofl storo npo-
neeca npuanawTes Anddysna u ocMoc,

Cuptaem, 4TO CYMMIpPHOE MOCJOWICHEC 3307Td ‘pﬂ-l."IE“IIH'E.‘M ONpre ae-
JARETCH MEHSIOMAMCH N01 BARAHMCM YCA0BHA BHEIWIHEH CPeAH COOT-
HOolWeHHeM JBYX OCHOBHHX CAaraeMbx 3TOre npouccca — NorJoWeHHE
AKTHEBHEIM MYTEM N NOTACWIEHHA NACCHBHEIM NYTEM — BHHOCOM 43074
B HAAIEMHBE OPravil ¢ TPAHCNHPAUHOHHEM TOROM. [lpn sTOM 3HALOD-
rovpo (98, 191, 253, 275), nepsoe caaraeMoe ONHIIEM YPABHCHHEM
Muxasinca—MenTen, BTOPOe —C NOMOUWEI OJHOTO H3 Hanboaee
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APOCTHX COOTHOWEHNT MPONOPUROHANBHOCTH MOFIGUIEHNA HOHUEHTP
IHi a30Ta B NOYBEHHOM PACTBOPE Il HMUTCHCHBHOCTH TPAauCIiEpalLn

d""]:l-.‘qul i r"'I:.-.I:r..:1 il. Hnlrt“ E—:"n: {TI i ErlrL:I"‘ f
Ii‘]' A H:ul"d ":- ql|1. K ik j-r T- i

§ & Mmep, pact, andd, (4.63

rae dNUs [dl — ckopocTs NORACIIEHHA asoTa KopeM, mr N - eyr !
Jf'-{;"rfl — MAKCHMAJAbHO BOAMOKHAA CKOPOCTh NOTAOLMICHHA A30Ta K-

HeMm, Mr N-r! (c. 8.) - cyr~h Np ¥ — KOHUEHTPAUNA a30Ta ¥ NoBepx
HOCTH KOpHed, mr N.xr~'; K¥  — koncranra Muxasanca—Mente

Mr N . gr=t; dE /di — uHTeHCHBHOCTE TPaHCHHpaUHY, Kr-cyT™); N P
KOHUEHTPALNA JOCTYNHOTO a30Ta B NOYBEHHOM pactsope, mr N - krols
Kﬁm (Ti) — dynkuna pawsung TEMNEPATYPH MOYBH HA HHTEHCHB-

HOCTE NPOUECCa MOTAOMICHNA A30Ta KOpHeM.

B ypasnennn (4.63) sropoe caaraesmoe npasofl yacTH npu pace
HETE CROPOETH MOGAOUIEHHA aA30Ta 30HOH KEICTOYHOrD Je0eHHd o 30-
HOM PACTAMEHHA KOPHA PaBHN HYJK.

apamerp K3 (T) ypagwenun (4.63) orpamaer nansune Temme-

PATYPW BHEUIHCH CPEAM HA MOTAOWECHHE MUHEPAALHEX BEULECTH KOp=
Hepoil cucremon. Yeranopaeno [60], wro npm TemnepaType nousk
uie 10°C Bee npoueccs B mouse B ToN WAN HHOR mepe NoxapjeHu,
B uureprane or 10 0o 20—25 °C HHTEHCHBHOCTE STHX Npoueccon Bo3-
pactaer. [lame camoe HeaHaquTeabHoe NOBERIEHHE TeMOCPaTYpLi
NOHBM OKA3WBACT GAIFONPHATHOS RANAHHE HA PAIBATHE NPOUCCCA
NOTTOWCHNA PACTEHHAME 3JEMEHTOR MHHCPAALHOTO THTANHH,

Pony cpoGOAHOTD 230Ta PACTEHHA BEAWMZCT B cebf CYMMapHOS
KOAHYECTRO 83074, NOFAOIICHHOTO AKTHEHHM NYTEM BCeMH NOFI0-
WANULLHME 30HaMH (1eAeHNA,  pacTamenns, anddepenunposanna)

KOPHA, M KOaMuecTso cpoGoaHore 'asora, ofpa3oBaBUIerocs B npo-
Hecce rHapoinia GelKos:

AN/ df = Z‘ 2. dNnden/df 4+ N, {4.64)
F

MorpeGacnne donta cuoSoaHEX ACCHMUAATOB MoCHe X pacnpes
ACACHHA MEHAY (PUTOMEPAMH PACTEHHA BKAKONAET PACXOIOBAHNE HA
NPOUECCH CHHTEIA HOBWX CTPYKTYp —3JanacHuWxX Yraepolos M pe-
WECTE KACTOUHON CTCHEM, a TAKKE 3aTPaThl Ha JMxanue, Dout cao-
GOOHOrO A30Tda PACXOAVETCA Ha CHHTe3 GLAKOB B PACTYILHX (Mepi=

CTCMA, 30HA PAcTAMeHHA) TRauAx GuroMepos u obnoBaenne OelkoB
AnepepeHEHPOBAHAEX TKANEH,

Onuwem cKOpocTs CHETE3d Yraerolos u Geakon B pacTyuLix TKa-
HAX HACHHKOR (UTOMCPOB, 3 TAKME CHHTES BCULCCTBA  KJACTOMHLX

8

cTeHOK YPABHEHHAMH KHHeTHKW oanocyGetpatmofl m asyxcyGerpar-
pofl pepMEHTATHRHON PeaKLHm:

doi 5 ~max i |:l:|H <
q‘“m — __"l |:I:'“- U‘I‘k - ('_F Hflliﬁr {.TI} 'F"-E'Hllr {lll-r}r {'ﬂ'.ﬁﬁ]
- '-'l;l_..-:-. T S Hcrur
Nt NG N '+, %
R T M T Y i
::': 'F""I.'IIHT {T!} KIEHH'I' {¢‘]l ‘_1 rEE}
rﬁ.',‘ L] EI’ 1:.}. =
e e (T e
al =ehe ‘—‘H_:‘L e i3 Hf::..r CHNT ) CHHT J}
§ & Mep, pacT, (4.67)

rae 'r'llci;lr']u (df — CKOPOCTE CHHTE3a 3anacHHX YLACBOL0E B 5-B 3I0HE
B TP,
n

n-ro uaeHnka i-ro guromepa, mr C.oyr dN"‘{;’ Jdif — cKOpOCTL

L

cnuTesa Geaxos, Mr N.cyr-'; dCHe  fdf — ¢kOpoCTe  CHHTE3d Be-

R

WECTH KAETOMHHX CTeHok, Mr C-cyr!; CHIE — makcHMaibHo Emaj-
Mr C.cyrl;

MOMHAA CKOPOCTh CHHTE33 3JanacHWX  VIJAeB0a0s,
E;;r'l_"_ ;p — HOHUEHTpaUNA ceoboanux yraesonon, Mr C.mr! (e B.);
hT Kraer | KE¥  — woncrants Muxasanca—Menren, ur C.ur™!
(c. B.): N":_'Illf”— MAKCHMAJBHO BOIMOMHAA CHKOPOCTH CHHTE3A ﬁe.rl:-ur:un.
mr N.cyrl; Nila — KoHUenTpaunA ceoboanoro azota, Mr NX

Q_en TP
xur=t {e. B.); lli'?*;“,r—-rmuﬂau'ra Muxasanca—Menten, mr N

=t s Cmax AbBHO BO3MOMKHAA CKOPOCTH CHHTE3a
XMt (e, m.); OMSE — MakcHMaA

BEMECTHE EJeTOMHEEY CTeNOE, Mr ":---‘:}'T": .ﬂ'.:mrr[T'L K-:ml'rl:"-F":l e
DVHKILN BANAHHA TEMIOEPATYpPH H BOAHOIO NOTEHLHATa pacTennil Ha
HUTCHCHBHOCTL NPOLECCOB CHHTE3a BEellecTs, OeapasMeprLie.

npll MOAEINPOBRARAN NPOHScca ANXAHNA SACHHRA q:lil.‘l'ﬂl'lt“.].‘.lﬂ HaMH
PACCMATPHAACTCH AMXATEALHAA AKTHEHOCTE TPEX 3J0H: ME]JFfETEHﬂTlI*
weckof, pocta pactAmenney u AnddepeHUNPOBAHHON 30HH:

i {sh
1 ish d{:l 51 dcl’ I-I'I. dM
r.”n‘.'.:.“ = E"ﬂ. !- ( o ann Q,Iuitr .f'f:.,; Qan +

dr df T at
+ Chmhgh, (4.68)
dRG™ ¥ [dt = Chum ™ gk,
5 & Mep, pact, {4.69)
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FAe dRUS [df — cROpOCTE AMXARNA S-fi 30HE f1-TO WieHHKa {-ro (HTO:
qI'I-
Mepa, mr C- eyt dRUmOdf — cxopocTs aMxanns audpepenwup

BANHON 30HE n-ro waAeHHka i-ro $uToMepa, mr C. eyt Cz: — Road-
(QHUKEHT, XapaKTePHIYIOUWNA 3ATPATH, CORIANHHE © CHRTEIOM HOBEX
CTPYKTYP, GespasMmepiundit; Cm — kosddnunent AMxanus noaaepHa-
WA, mr-C.mr=! (c. 8.)-e¥T"; qgp— GyuUKLER BINAHUS TEMNepaTypil
Ha amxanue, GeapassepHad. '

- ¥ pacrewnii pasumx B0 CROPOCTE OOHOBAEHHSA Geakon oT.IH-
HACTCA HEIHAMHTENLHO, B OHTOrEHE3E OHA PeIK0 HaMensercd, HanGos
ACE HHTCHCHBHA OHA B MOJOAWX OHCTPO PacTyuiux Tkanax, ¥ GucTpo
PACTVHURX JHCTLEB NIUEHHUB N TAGaKa CKOPOCTL OGHOBJICHHS Geka
cocTapaser 0.5—1.5% B "wac; 8 HNTCHCHEHOD PACTYUlEM BTOpPOM JHCTE
nuweniiust —04—05% 8 wac; v 3akonunsmmx POCT NepBHX JAH-
cTheB —0,2—03 % B wac. [lo mepe crapemis PAcTeHHR WHTEHCHB-
HOCTL OOHOBACHHA OAKOB CHHMAETCH: 33 CYTKN B CTAPHIY TEKAHAN
ofHOBAACTCA ek 1—3 9, Geaka [196].

Hutencusnocrs npouecca obuoBTeHnn GeaKon s-i A0HK f1-r0 Wae-

HHER {-ro uToMepa MOMHO MPHHEATE OPONOPLHOHAIEHO CONEpA A=
HHI» GEAKOB B 5TOH 30HE

d”ll:,l':lltﬁu dl]f“l:ﬂ

vl (&)
ar dar ?"-Qﬂ'.:m.
$ & Mep, pact, andd, {4.70))

rae dN L Jdi —exopocts  ofnosaesus  Geakos, mr N. eyl
it

dee? . [di — oTuoenTensran CHOPOCTE OOHOBACHHA Oeixon, cyrl,

Koanueerso crobonnmx YrAeBOA0B H a30Ta B KamA0R 30HE mn-ro.
"WICHHER (=10 GUTOMEPA ONPeledfeTes COOTHOMEHHEM CROpOCTER; npH=
TOKA CBOGOIHBX YIJICBOAOR H 830T3 B 5-10 JOHY n-ro YICHHEKA i-ro g
TOMERA, CHHTE3A HOBHX M PAcnaja cTaperuns CTPYRTYP, o0HORIEHHA
Genkos pacTyiiux u AnPpdepeHINPOBAHHKX 308, FATPAT HA AKWXaHHE
pocTa W Amxanne nofaepxannd. Hamenenne COACPMAHHA cRADOIHME
YrACBOAOB H 33073 B KaW 100 300e Y9IeHHES duTOMEpa pasHo

i ig I (1) 1 {sp I L i {z}
MCoen _ Coun w Ao,  aciin oM : dRg,

4 KT @ ,3an ;
e di di dr ot A S
(4.71)
JNIJI:I-?H ) dmél:'n?u. ip N, :IJ.'.IIIrI 1 ér:i.lr.u
R dr B Tk e
5 = Mep, pact, audwh. (4.72)

Hunamnea cyxoft Guomaccw Kamiofh u3 Tpex 3oM (MepncTema,
JOHA PACTAMECHHA, 30HA AHQdepeHURAUNN) A-ro YaeHHKa i-ro HTO-
MEpa onpefeqneTci Kak Gaaanc ceoGOANBIX YLACBOAOB M A30Ta. 3a-

B0

HACHHX VEICBOAOB M 330Td, BEWIECTBA KACTOUNMX CTOHOK B KAMCIOMN
FOHE:

dmg!® [dr:Lf;'. dCh

alf

ar T = TR dr e+ dt ar L
§ & Mmep, pact, audd. (4.73)

laa onpeaenenna nprpocta Cyxoil GHOMACCH OTACALHOID WICHHKS
TOMepa, QUTOMEPA H PACTCHHA B LEAOM CACAYET NPOCYMMHPOBATE
NPUPOCTH  COOTBETCTECHHO BCEX 30H, YACHHKOB (HTOMEpPA M PHTO-
Mepos:

dmg [dt = E dmg""/dt, (4.74)
dmy [dt=F, dmy [dt, (4.75)

dM/dt = ¥ dmb/ dt,
1

se=EMep, pacT, andd; nel, 2,9 i1, 2,... N (4.76)

PYHELNOHANLHAR ACATEALHOCTE KAXIAOMO ipuToMepa u ero oraedn-
notl CLIGHHEA 32BEPIIACTCA HACTYNJACHHEM MPOUECCOB CTAPEHHA. JT0
CoeToARNe CBR3ANO [T8] ¢ MOGHANIAUHOHHWMH BIANMOOTHOWEHHE MH
".IL'..E"..I}' OTACALHEMH YacTAMH PACTEHHA, TAK KHak IIDITE‘:.'"I'I:TE“E dK-
THBHLX USHTPOB MOBHAHIAUKN (UBETKN, NAOAH) MOMET BHIBATE CTa-
PENie apyrix uacrei pacrenns. Crapedie oprada — sto, 5 cymuo-
CTH, YCHACHHE M YCKODEHite Tex NPOUECCOB HIHAWNBAHHA, KOTOpHE
MATHHANTCA KAK TOJLKO OPram J0CTHTAeT CHOEIO NPeACTbHOTO paas-
Mepa.

Crapenne MOMerT papats PACTEHNID PAL NPeHMYUCCTE B OTHOWE-
in passuTia [78]. Tak, wanpumep, crapemse HIKHHX JHCTLER Ha
cTefae obecnesnpacTt coxpanense o NOBTOPHOE HCNOALICBAHKE Opra-
JIFICCKHX W HEOPraHWYECKHX MHTATCAbHBIX BEUIECTB, COACPHALLIXCH
B STHX JARCTHAX. CrapeHne UeAOTO PACTOHHA — 5To. OUEBHAND, 01N
3 cnocofos aganTaunn K HEGAArONPHATHEM  VCIOBNAM  BHeUIHel
CPLAH. f HANPHMEP K NepHOLaM VCHAHBRIOULeAcH KOHKYPeHURN ¢ ¢o-
CCAHHMH DACTCHHAMM, K CAHIKOM HHIKHM H CAHUIKOM BHCOKNM To-
NEpaATYhasm wan K HEADCTATHY BOAL.

[MocTenennoe ocnabacH e GOTOCHNTE3a N AMXaHHR ipuTOMEpOR,
4 TaKKe CHHMeHHe copepmanns s wiux PHK, Geakos n VFIeROI0R,
ROTOPOE MPORCXOANT KAk 33 c4eT ocAabJeHHS WX CHHTe3a, TAK M 3a
CHET VCHAGHHA pacnaia, RBAAKTCA NOKAIATEIAMN HAYAAE CCTECTHOM-
FOMO CHREeH s PYHELNOH AR L O dETHEHOCTH, BEAVIMETD K CTAPCHHH
56, 64, 78],

Moaeanposanne npouecea CTAPCHNA pacteHull BNepBHe BHMOA-
Heho mamu B [132] wa ocwope wenoabaoEIHES YHHBEPCAALHOMD 3a-
KOHA cTapenns GHOAOrHYECKHX CHOTEM. Mpn stom seegenc nomsTie
“PyHKUHOHHpYWans Guomacca, noA  KoTopoll  noapazymesaercs
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MeTAGOIHYECKH akTHRHAaR OHOMacca B OTamuame or ofumed cyxoi GHO-
MaCCh OpraHod.

“.]'.ll-l MIGIEAHPOBAHAHE ITPROLECCd -I:"I'E].'IL‘IIIIH.. ABNHNKNUCrOCA KakK no=
CACLHHM IBCHOM B JKHIHEHHOM UHEAe GHTOMEP3, TEK H AXanTRsHOR
PEaKUHER Ha BOICACTBHC CTPECCOBWX YCIOBHA  BHEUINEA Ccpend,
HaMm }"lllTHHHL"‘l’L"H CHUACHHE HHTCHCHBHOCTH ¢ILIT-L'I'1.'IIH'I'I.".'-I-H. ¢ILJ'II.:IL':IIII*
TEINPYIHLEro YASHHKa (PUTOMEpa, CHHEEHHE colepHaHua Oedkos M
JANACHWX YLACBOA0B B 4ICHHKe GHTOMepa, OTTOK NPOJAYKTOS pace
najga M3 E‘T.H.FE'I-GII[EFH SJIEHHKE A IZ;IIET:]'!.H.'PH. 31’“ MPLLECCE !.'!'u[l:.'HhI]!Ii!IﬂT
KOAHYECTEO AKTHBHO GYHKUHOHNPYIOWEA OHOMACCH “IEHHKOB (uTO=
smepos. Ee KoawqecTso ONpeieascTcd JOCTHIHYTHM YpoBueM (iyHEK-
uHOHHpYIWel GuoMaccs B AHTEHCHBHOCTLI) NPOUScca OTMHPAaHNa va-
CTH PYHKIHONHpYIOWER GuoMacchl — pacnanos GeaxKon o VRICBOL0E,
OTMHPAHHEM BEILECTB KJeTouHEX cTenok. [losaraem oTHoCHTE BHYIO
CKOPOCTL OTMHPAHNA BEMIECTH KACTOMHBLIX CTEHOK NPOMOPLHONAILHOMN
OTHOWEHHD YMEeHLIeHNA coaepxanna Geakos K nx obmemy cojep-
MAHMID B YIEHHKE QUTOMEpA.

Ofoanauns yHKUHORHpYIOWYID OnoMacey uvepes m. Onpeneans
KOAHYCCTEO DYHELROHAPYIOWEH GHoMaccl n-ro YIeHHKa (-ro guro-
MEPA N0 YPaBHEHHID:

uﬁ;:ed
i i
ﬂ'r.l:"q. — =t
Tﬂ I'IFH :"lq-uun ; N:,E—, ¥
— ] dm} AN} i dC
B O fap - : LE LR g .riap
5 "[ ] ([+h:~:m’:+ Ke o )+ =i ﬂ'u]
ﬁln:ln
np“ ﬁ:i':.” :} -"'l_-lqnuul :.'1-??}

rae :"-Jﬂ':"—npn*rnunrmt cojepanne GEOKoB B n-M YACHHKE (-r0

fl}ll'l'ﬂ!llfpﬂ. XAapaKTCPHIVIOLULIee BOIMOMRHOE YMEHBIICHITE fI}JEFHiEHHﬂ
GedKoR B Mpeaenax BHYTPHCYTOMHOR ecTecTReHHofl duanonornyeckof
HEMEHYHBCCTH COlepHRaHHA OeNHOB, HE BRAMBINDIIEE HIMEHEHHER HX
PYHEUHOHAILHON JCATEABHOCTH.

CHHAEEHIE COTE P S A GeaKon B 4IeHHKe ¢|‘HT'I:I'!-1E'|:|E CONMPOROA=
NACTCHA NMOMEATEHHEM FTOTD YJACHUKA.

E"-Iil'l'-i.'lil. QT MAOOHLa b ﬂCflIHHﬂIIP}'mIﬂE‘H NOBEPAHOCTH YASHHHD

fHTOMEPE  NPONOPUNMOHAALHA KOAHuecTBY QYHKUHOHHpYIOWCR Ono-

MAcCh, ONpeIeaiy paiMeph -ﬂfﬂHl‘-lH."lll]J}'lﬂUlEﬂ NOBEPXHGCTH A-ro Y-
HHKa {-ro guTOMepa © NoMOUlLlD npesacenHoro xHamu 8 [132] co-

OTHOLIEHIA

dL‘E',,JIIﬂ!-r= Lﬂ;h“ Ilrtﬂ :I : {I,'n:,}, {4.78)

rae 0, — YALALHAR NOBEPXHOCTHAR NAOTHOCTEL f-r0 YACHHKAR i-ro -
TOMEPAE, C+IM™%,

Taknm obpazoMm, HaMi paccMOTPeHO (OPMHPOBAHNE COCTARIAID-
UHX YIACBOAHOTO W a30THOro Gasanca dmromepos pactemna. B pa-
CTEHHN BHIGNEH eAHNHEA (OHL YrAcBOA0B H eaXuAwfl dona azora.
Hauenenne colepmanna cpofoluux yraesonos s guroMepe spasercs
PesyALTHPYIOWHM CROPOCTEA npoueccop: Tpanenopra ceobolnsx ac-
CHMHAATOR B GHTOMED, CHHTE3a 3aNACHHX Yraes0a0n o GeAKOS, Belle-
CTBd KAETOMHHX CTEHOK, Auxauna. Bananc ceoGoanoro asora s duro-
MEpe DNPERENAETCA WHTEHCHBHOCTLIO NpoUeccoB: Tpancnopra crobon-
Horo  a30Td B pHTOMEP, cneTeza Oeaka, 3aTpat Ha olHOBAEHHE
GEIKOB PAcTylHX M awdupepenunpoBannux 30H GHTOMEpOR.

4.5. Moaeanposanue npouecca sepuoodpasonanus

Banaune (aktopos swemHell cpeald wa npolueccH HBETEHUH, ONI010-
TEOPEHNA, GOPMUPOBANNA ICPHOBEN, HAAHBEA I COIPEBAHHA acpua #a-
JACTCH HPe3BEMafiH0 CAOMHBIM. MexaHnimul, PETYAHPYIOMNE pacnpe-
ACICHAE ACCHMMAATOR H JJACMCHTOR MHHEPAJLHOTO NATAHEA B penpo-
AYKTHBHHX OpraHax 3AaK0B, MOKa eWe He ACHW, H4TO ofbACHAET
OTCYTCTBHE AOCTATOMHO CTPOMHON TeOpHN MOACAMDPOBAHMA 3THX Npo-
LECeon,

CVYIIECTRYIOT PAIIHYHHEE NOAXCIW K MOIAETHPORAHNE GoOpMIpOBa-
il penpoAyRTHEHEX oprawos, B [291] pacemarpusaetca passntie
Ki1oca, obeCneveHHOCTE ¢ro ACCHMHARTAMH, POCT aepua. Iloavaeno
YPABHCHNE, CEASHBAKME: KOJAHNMECTEO 3CPeH Ha eAHHNUe NAOULERH
¢ ROJHNeCTROM Oofued CYXoil HalieMuOl Maccu pacrenud. B kavecrpe
OCHOBHB X MPOIecoOE, IIFI'UTI.!HHBEIII.I,HH [IFI'II: HEAHBE ICPHA, IIf:E.'.IL‘,.J.].'HJ'.I’{'H
IPCEPAEHHA H HAKONIEHHA yraesonos i Geakos. MNpeatomeno ypas-
#eHie Gadanca ACCHMHAATOR B 3ePHE NOCJAe WBETEHHA. Poct 3epHa
CHpeieaseTcd yposHesm OOCCOCYCHHOCTH YIJIEBOJAMH W 230TOM.

llpumenenne dakTopa o3epHEeHNOCTH B 32BHCHMOCTH OT mmnlépn-
TYPH BOZIYXA M OCAAKOE B NEpHOl WBETeHHS MOIBOAHID B [34] oue-
I[:'J:Tll. BAHAHNE BHEWHeR cpead Ha GOpPMHpOBAHHE KOIOCA B STOT Me-

L

B [304] npexnomens Ana papuanta MOICAHPOBAHMA POCTa NLIE-
Hilu nocae userchud. B nepeom sapwante momean nepuoi mainsa
iEPHA AANTCA HA TPH NOCACAOBaTEeJbHWe cTaiun (aar-nepuon, Au-
HCANYI0 M cTaamo cosperaunn). Dong Yraenogos NonoAHACTCH Npo-
AYKTaMH GOTOCHATEIa M PACXOIVETCH HAE CHHTEX Kpaxmana s 3epue
it 3aTpaTH Ha AWxanue, [loTpebnocTh 3epua B 230Te RAXOAHTCR © Vye-
TOM NOTEHUHEAbHON CHOPOCTH HAKONJCHHN a30Ta B 3epHe. [Mpoaoa-
AHTEABHOCTL MEPHOAE HAAHBA 3ePHA ONPCACARCTCH C NOMOUILIO 3d-
AARIEMON CYMMB TeMnepatyp. Ha anajormunnx NPHHILHOAY OCHOBAHA
it Goee panuAs Mogeas [303].

Bropoit sapmant wmogean [304] paccmatpusaer BaanmoseficTane
YrACBOMOB B A30Ta B PACTEHHH NPH NOCTORHHOR TeMneparype. Macea
‘WPHa paccuNTHBAETCA N0 ckopocTH pocta  sepua. TNorcmuwanenan
FROPOCTE POCTa JABHCHT OT YHCAA 3ePeH H NOTCHIHAALHORN CHOpOCTH
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HaKonAeHns yraceoaos. CKopocTs POCTA 3€PHA ONPCACARETCA NMOTEH-
UHaALHOM CHOPOCTLID POCTa W AOCTYMMOCTLIO YrAeBOAOB M a30Ta.

B paGore [264] maaosena HAIBAHHARA ABTOPOM €NPEABAPHTEIL:
HOfi» MOleds oprasorenesa. Onpeteaen Temn QopMmupopanns nobe-
roB KYWEHHS B 3aBHCHMOCTH OT OOCCOEYeNHOCTH BEreTATHBHOrO po-
cra yraesogamu. BeoinTcA noWATHE O NOTOKE YIAeBROL0S, KOTOPBIA
MOMET MOHONOALHO noTpefafateea oannm noberom. CKOpOCTh 3a-
KAGAKH KOAOCA HAxXO0AHTCA Kak VHKLHA 4HeId YHe 3800KHBIIHXCH
KOAOCLES M KOJHYECTBE JOCTYANHX Yriesoaos Ha oaun nobGer. OG-
e YHCAD KOJ0CKOD ﬂll]:lE;[E.'.IFH:TCI-! EPE?-I.EHEH, B TEMEHHE KOTOPOTD
OHH MOTJAH 3aKJA1LBATLCA, 3 TAKME YCIOBNAME, PEryaMpyrouriMg
yporeHs OGCCNeteHHOCTH ACCHMHAATAMIL KoawuecTso 3epen paccin-
THBACTCA KAK PYHKUNA OO0ECNEdMeHHOCTH  KOJOCKA  YTJACBORAMH,
A Macca zepHa— Kak (GyHKUNA NOTOKA YrACBOAOB, ACCTYNHHX A48
poCTa FcpHa; OfecHeveHHOCTE A30TOM B MOACAH HE PACCMAaTpHBACTCH.

B smolean pocta 3epHa NIUCHALL OT WBETEHHMA 10 COIpPeBaHHA
[296] annamuka cyxofl Maccw 3IepHA ONPCACAAETCH KOHUCHTPalned
Yraceoaos no ypasnennw Muxasanca—Menten.

Mpy moaeanposaniy GopMuposanns YPoKan IEPHOBHX KVALTYP
namn [67, 132] npeaaosieno YpaBHEHHEe AAH ONHCAHHA NPpHpOCTa CY-
X0l GHOMACCL 3ICpHA B JABMCHMOCTH OT NOCTYNJICHHA ACCHMILTATOR

B KOAOC M MAKCHMAALHO BOIMOMHOTO Opupocta  GHOMACCH 3¢pHA.

B [268] npu MoLe RpOoRaHMN HAKONJICHHA Kpaxmaia B 3epuHe pac-
CMATPHBACTCH NepeToR caxapodbnl W3 AArosoro JHCTa B KOG

CyGumotens nainsa 3epna vanGonee noano paspafotana s |15,
191] B pamkax moaean GOPMHPOBAHHA HAUCCTBA YPOMKAR ICPHOBLX
KyAuTyp. CySMoledb ONHCHBACT NpoUeccH  GOPMHPOBAHMA  ICpHA
B NMepHOA LBETCHHA — HaYana naawsa W cuntesa Genka M Kpaxmana
B NepHod HaAnBa.

Hamn npouece GopMHPOBAHNA COUBETHA ¥ X1aKOB paccmaTpesas
CTCA WA BCEX aTanax ot o0palOBANHA CETMEHTOR (3a4ATOMHLX Hies
HHKOB) OCH COUBETHS W uBeTKa Ao dopumupopanus coupetud. Koaw-
YECTBCHHOE ONHCAHNE 3TOTO NPOUECCa NPHBEIEHD B paziede 4.3. ¥Ypap-
nenn (4.10)—(4.16) NOZBONAKT ONPEAEIHTE KOIHYECTHO UBCTHOB,
a ypasnenus (4.74), (4.75) — GHoMaccy UBETKOB.

CXOAHEM 1aA 00pasopaiia HOBOMO AOMCPHEro OPranHiMa B Ma-
TePHHCKOM  Tede ABAAETCH MPOUece ONBASHAR I ONJ0J0TEOPCHHA.
[Tpoi0AMHTEALHOCTE  NPCUECCOR  ONAOAOTEOPEHHA B IHAUNTEILHOMN
Mepe 3ABHCHT OT ycaosnil suewned cpeant. Ofuuno Temnepatypa 20—
25°C n paamnocts o3ayxa 40—50 % vCROPRIOT 9TH NpoNEccH, 3 Bhl-
cokne (I0—40°C) u unaxue (5—10°C) TemnepaTypu, Tak He Kak
U BHCOKaA Biaxnects Bosayxa (H0—I100 %), sameanswT npoueccs
onuAeHnA | onacporeopenns [72]. Liserenne oTAeAbHHX UBETHOB 0=
HOMO KOJ0CA NPOTEKaeT HEOQHCBPEMEHHO: HAYNHAETCH OHO C URETKOB,
HaXOASMNXCH HECKOALKO HHMe CePeliHHbl KOAOCA, FATEM 3IaUBETAIOT
BELIE- H HIKeIeKAUNe KOAOCKH Koaoca [72]

Byaem noaarats HATCHCHBHOCTH NPOUECCOB WHETEHHA H ONA010-
TBOPCHHA NPONOPUHOHEIBHOM HCXOAHOMY KOAWYECTRY UBETKOR H OTHO-
CHTEALHON CROPOCTH STHX NPOUECCDs, ONpedeAacMon ZHA0FCHHEMHA
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(haKTOPaMH H PEryaupyeMoR YCIORHAMH BHeWHed cpea. Yutem mn-
FEHCHBHOCTL OTMHPAHWA HEONAOLOTBOPEHHHX 33BA3eH, KOTOpuWe Ona-
AT, ﬂpnm:-u. BO BHHMAHHE TakMe XODOND HIRSCTHOE MOVTOEEHHE
o HAAHUHH HHIKAX KPHTHUCCKHX TeMmnepatvp Typ, BHIMBAOWNX N0J-
HYE CTEPIRABHOCTE KO30CA.

Onuumes CHOPoCTh HAMEHEHNA KOAHYCCTEd OMAGAOTROPEHHEX WBET-
KoB (3aBA3CH) KOAOCKOB YpaBHEHHAMN BHIA;

dgona. un dyoma dluboru
Jﬁ'—'_ = . [:!_f Kt-un'.r:" Huﬂ.t‘."-r!}_' T:I

ape T > Ty, (4.79)
Jona =0 mpu T Ty, (4.80)

rie ;J‘r;l',...,,_,,,,-'d.r—||3MEH11'![“E HOAHYECTEA ONAGL0TBOREHHILY aannzed
B KOJNOCKE, WBETOK « KOIOCOK™ - ¢¥T™ gun — KOJIHYECTBO LWBETHKOR B KO-
A0CKE, HBETOK:KOA0CoK™"; dysna/di — OTHOCHTENBHAR CROPOCTL MNpO-
neccoB UBETEHHA W onaofoTBopenud, oyt dugrw/df — OTHOCHTEAL-
3R CROPOCTL HIMCHOHHA KOAWYECTBA HEONAOI0TROPEHHMX 3aBAded,
eyt KonalT), Kona (W) — ynxunn BANAHHA TEMOEPATYPH N BOIL-
HOFG MOTEHLEAAA UBCTHKOR HA HUTCHCHBHOCTE MPOUECCOR LBCTCHHA W
onaoaoTEopennA, Geapazveprue.

OnaoaoTeopeHNan 3apAss HaunnaeT GLCTpo pacTH.

[Mpy MoaeawpoBaniy npodeccos GOPMEPORANHA 3ICPHOBKH W Ha-
JNBEA 3ePHA MB HCXOAHJIH W3 CYIIECTBYIOWMNX npeactasaexni [65, T2]
0 Haanmumn Tpex as npouecca acpuoobpazosanun. llepsaa ¢asa
HOpPMIPOBARHA  3EPHE — OT ONJCLOTBOPEHNA 10 Havaaa moaodnch
CNeA0CTH — COOTRETCTRYET X 3Tany opranorenesa. Cyxaam  macca
1000 onaogoTaopeniny 3apazell nwennub — okoao | r, cogepmanue
ol — oKoao 80 %. K konuy stof daszw zepuoBka AOCTHFACT KOHEY-
HEX pasMepon AAMHHE 3pedol acpuonkn. KoHcHCTEHUHR COREpAHMOro
HIMEHACTCH OT M}'TI[DH{I-:[FIHIIETHH Ay }In'.]l,'l_Hi.'l'.".'Ifh..T!:l‘lH{'hﬁ BLACACTANE Ha-
HApUerocHs MPOUECCA  OTAOMCHNA KpaxMaiwkux sepen. Baamnocts
K KoHUy stofl dazw (X srana) cunsaercs ao 65—T0 %. [Mpoaoasn-
TEALHOCTL a3kl B 3aBHCHMOCTH OT TCMNEPATYPHHWX YCJAOBHA COCTAB-
Aget 12=—14 anef.

Bropas tasza— paza waiusa 3epHa — coBnafaer ¢ X1 stanom
opragorefesa (0T Havaaa MOAOMHOR CNEJoCTH 10 HaAYala BOCKOBORA).
Mpn wefaMennomerca 8 370l dase 1a0He IEPHOBKE 3a CUCT HHTEN-
CHEHOPG HAKONASHHA OPTaHHYECKHX BEULeCTB NPOIUKaeT  pacTi
B IHPHEY W TOALIHHY. ﬂxpafr.a ACPHOBKH HIMEHACTCH OT HHTCHCHBHO
eneHoll B Havade dasu 10 TeNecHOro Weeta B Konue. Koucucrenuns
HAMEHACTCH OT MOJOMHOM Yepea Tectoobpainyio ao sockosoi. Coaep-
Hanne Baarn camwaerca ot 65—70 a0 38—40 %. TNpoaosmuTeds-
HOCTL Tof thasw 20—-30 aueit. C 3apepiennes stofi dasu (X1 stana
OPraHOTeHe3a) NPeKpamlaeTcs  NOCTYNAEHHE BELULECTE B ICPHOBKY
neH AL,

Tpeten daza cozpepanns zeproskd (X1I stan opraworenesa) xa-
PAKTEPHIYETCH 3ABEPIICHHEM MPOLECCOB OTUACHCHHA 3epHOBKN OT
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MaTepHHCKOro oprasnama. Beoemereue npojoamamuefics notep
BOAH, cofep&anne otopol K konuy XII stana cunsaercA or 35—40
Ao 15—18 %, sepuoka k kouuy XII 3tana Hecko.bko yMeHbaeTcH
B pa3Mepax.

[pougce dopmuposanii 3ePHOBKH BEAKYECT POCT W PAIBHTHE 3a-

poaMing, Gopmuposanne suiocnepsma, obpasosanne oloJouex 3epHa,
[Mocne onulienns u OMAOIOTBOPEHNA B 3APOAHUIE UBETKA 3JAKOB.
HHTEHCHBHO HAYT npoueccw AencHua W andrpepenunaunn, npusoia-

e K (GopMHEPOBANIG 3apoaLIIa.

CKOpPOCTL CHHTE3a 3aNacHWX Yraesoaos, Gelkon W BEMIEcCTR KAe-
TOHHLIX CTEHOR FApOABLIIA Z-tE]:IH[lF_lHH onpencIacTea }'Pl‘.‘ll.llll.".\l conep-
HAHHA CROGOAHMX YIAEBOIOB W A30TA, NOCTYNAOUNX B UBeTOK. Omue
eM WHTEHCHBHOCTB NPOTEKAHHA 3THX NPOLECCOB ¢ NOMOWLID ypas-
HeHna Muxazanca—Menten. [lo ypasuenno suna (4.65) onpemenns
dCo0 [df — cHOpOCTL CHHTE3a 33MACHWX YIACHEOA0B 3apOAMINE, MP

C.cyr™'; no sBupamenmo, anaormduomy (4.66), dNB2P [df — unTen-
CHEHOCTL Npouecca cuntesa Geakos sapoasiwa, mr N.cy1™'; no gop-
Myae tHna (4.67) JC [df — cKOpPOCTL CHHTC3IA BEUICCTE KACTOMHHX

Hel*T
CTEHOK 3aponuuma, srC.cyt',

B sapoamwenom mewke ogHospesendo ¢ GOPMUPOBAHHEM 3apo-
AHWA TaK#Ke NPoOHCXOAAT naMexcnnd. Haer npouece obpazopannd
KJETOK 3HAOCHEPME, B KOTOPHX B MOocAeayiumes GYIeT WATH NpoUece
OTAOMEHNA KpaxMana n Geakos, a Takke npolece (GopMHPORAHNS
ceMennoit ¥ nacacsofl ofoaoder sepuoski. [Moaaras ckopocTs npo-
UECCOB CHHTE3d THaHmel suaocnepma, cemennofl n’ naoiosoR ofoao-
HEK JICPHOBKH IABHCHMOA OT coacpmanud ceBOBOAHHX  YrAepOAOB
B UBETHE, ONHWeM HX ypaswednem Muxasanca—Medren. C nomo-
WLK VpasHeHHR, ananornymoroe (4.65), onpéaeans cKoOpoCTL CHMTE3A
TRAHEN SHAOCHEPMA N BLUIECTBA KJISTOMHHX cTeHoK obogoues.

Kak yxaawsaercs B [108], Toawko nocae Toro, Kak nodaocTs 3a-

POABIIEBOTD MEWIKA BRENOJAHEHA OTACILHEMH KACTHKAMH, B MOCASIHHX
OTRAaAWBACTCA Kpaxman. Maer npouece olpasoBanns B HAKONICHHA

Geakos. MHTeHCHBHOCTE ITHX NPOLECCOB PeryAnpyercs QaxrTopaMu

BHCIIHEH cpeibl. ¥CA0BHA BHCWHeR cpean okaimeawT [114] Goasuwoe
BAHAHNE HA AKTHBHOCTE QEPMENTOR, YTO NPOABRARETCH B GOALIIEM HAH
MCHBILEM HAKONAEHHN TeX HAH HHWX MPOIVKTOR HX ACATEBHOCTH.
[Ipn cospemannn cemsn NPONRCEOAHT HX HEVEAOHHOE obe3BoHHBanne,
CBAZANHOE © TPaHCOHpauMed seell aepHoBkH. Tpancnupaums Baard
CEAZANA ¢ ocROBOMASHHEM €& NPH CHHTE3E 3ANACHHX VIJICBOIDE o
Geakos w3 6oJee NPOCTHX coeHHeHN. :

Hutencusnocts npoueccon obpasopamus KpaxMmada ©  GeJkoB
B SHAOCNEPME IEPHOBKH OMHINEM YPaBHeHHAMHN:

d'::-:u . Cmul.hu:;.E:.l.u y
H'F:!“ o= E;:pa::"r H-1:,F.I:-|;: f"-FIIIIT |:lt'::|¢'|:-ll'F Hl:llir {ru'l.}l [J‘E l'}
Nz Nomr T3 Nk
== . IH_T = 3 HI.'HIIT T“ £ ] 4'82
T TN K (O, g+ Ky () K (B, (482)
dE

rae dUL | fdi — cKOpOCTL CHHTE3a Kpaxmada B SHIOCHEpME 3ep-

posk, Mr C.cyr™!; dN [df — nnTencHBHOCTE cHHTe3a GeKOB B 3H-
aocnepMe, ME N eyt Keywr (Esepu) — PYHEUHA BARAHNA CKOPOCTH
TPANCINPALKK 3CPHOBKH HA CHHTE3 KpaxMana u OeJka B snjlocmepse
JepHOBKH, OeapaiMepHan; Kepwr(/™") — QYHEKLHA BANRHHA TeMnepa-
TYPH UBETKOB HA MHTEHCHEBHOCTL NPOUECCOB cHHTe3a, OespasMepHad.

[Mponecct, ONHChBaEMble YpaBHeHuaAMmu (4.79)—(4.82), npote-
KAKT B Tedenne nepeof n sropoft (no H. H. Kyaewosy) daz sepno-
ofpazoBanna,

I"[HT‘L‘“C‘IIHIIWTH ALIXAHNA B 3T0T ﬂl.‘pllliil,-'l. GHFQ’ﬂEJHETfH Kk

"'!E'"?l'.'rl W i 'Iﬁ:-:ﬂ 1-”::_“1- d :;-:h::u
7 =Ca ot +£3 T ar +

z AN o1 e
+ -'F"-!'-i( d:‘m + d:m )] + E:p.”;atpu':[ll-

& £ 3ap, Kaet. 34i1., KJeT. ofoa., (4.83)

rae¢  dRyepu/di — HHTEHCHBROCTL  AHXaHNA 3epHoBkn, Mr C.coyrh
KJAET, 3HA.— KAGTKH 3HIOCTEPMA; KJAeT. 0000.— BeUlecTBa KACTOMHHX
CTeHOK 000A0YeR.

Baaauc cpofoannx yraesojos M a30Ta B ICPHOBKE ONPEIeIAETCH
HHTEHCHBHOCTLI) NPHTOKA cBOGOAHEX YIICBOAOB W 330Td B ICPHOBKY,
CHHTE3OM HOBWX CTPYKTYP H 3aTpaTaMi Ha JAkXanne.

JanuiesM HIMEHCHHE COACPHAHNA CBOGOANMWX YIAEBOLOR H CHO-
G0aHOrD 830Ta B 3CPHOBKE B Buie (aJaHcOBOrD YPABHEHHA:

AP 4G ((HCE |y dCar . O )
(1] et et - il it

dN3Pk il e i Raepn
B H”‘( dar dt )_ ar r (4.84)
| ANEM  aNS L aNE . i
R e di dar !
. £ & 34ap, KJeT. 3M1, Kaert. ofioa. {4.85)

IpupocT cyxolt Macch JEPHOBKN ONpeieINM KaK
dtlsepm dC™ dCoan [ 1 dC o
T e ( 7T e ot 1 E TR iz

ENXP NMR N

i it + ot + F i L (4.56

C sapepuwennes sTopofl daim 3epuoobpazoBanna (NpH JA0CTiHHe-
HHH KPHTHYECKOTO YPOBHA BA&MHOCTH B 3epHe W, pasnoro 40 %)
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NPEKPAUACTeR NOCTVNACHHe cBOSOINMX YrAeBOLOB M a30Ta B 3ep-
HI.':IHIC!{'-

B Tpetwefi ¢ase 3epHoolpazoBAHNA NPONCXOAHT AadbHeles
ofe3BKHBAHNE, CHHMACTCA WHTEHCHBHOCTh ABXAHWA, 3ABEPLIAKTCH
NPOLECCH OTHACHCHHA ICPHOBKN OT MATEPHHCKOrO OpPrauHiMa.

HHTEHCHBHOCTE NAWXAHMA B 5TOT nepuon GyleM paccMaTPHBAETH
K3k AWXauie NOLIePAANHA H NPHMEM €M0 NPONOPUHOHANLHBIM MACCE
::Il.‘PI[[iII:I-I'EII C ].-"It"'l'ﬁﬁ[ B HHAHNA TEEL]IEPHT}'PH H [I]HEIII,}."ILH'EI"I#E'HHTD Bi13-
PECTA IEPHOBKH Ha 3TOT NPOUECe:

ARepu/tlt = C ™" Misuputpr OB (4.87)

GHT".—ﬂTH[}EIITE-'IbiIUE HEMEHCHHE HHTEHCHBHOCTH OABXSHHA IEPHOBEH,

ofycaoBaednoe ee QUIHOAOCHYECKHM BO3pacToM, GeapasmepHoe.
Hamenenne cyxofl Macchl 3epHOBKH B NEPHOA €€ COIPEBAHNA Onpe-
AEAHM KaK HIMEHEHHEe 3a CHOT 3ATPAT HA ALXAHHE NOALEPHAHHAD

dittgegaldt = (—dRyepuldt) Ke. (1.88)

¥papueuna (4.79) —(4.88) onucHpapT OCHOBHLIC NPOLECCH, M-
HCXOAAULHEe NPH 3epHO0fPaz0BaHNN 3aK0B, H BJAHAHNE HA HX HHTEH-
CHBHOCTL (PAKTOPOB BHEWHER cpein.

B pamkax 3TOro onHCAHHR OTKPHBACTCA BOIMOMHOCTH yllera BJINA-
HHA CTPECCOBMX YCJAOBHA B NEPHOA HAJMBA 3CPHA HA NpoOUCCCH 3ep-
HooOpazonannd. CTAHOBHTCR BOAMOMHHM OOHCAHWE TAKHX SBACHHI,
KiK €3anan» |l «CTEKAHHE» 3epHa, a TaKMe NpOUeccoB, KOTOPLEe MO-
YT NPOHCXOANRTE NOCAS IABCPINEHHA COIPEBAHHA 3IEPHOBEH,— €Np0-
PACTEHHA FCpPHA HAa KOPHIOS,

Ilog e«zanaiom» noapaszyvsmepactcs [108] apjenne HeHOpMaabHOrO
COIPEBAHHA 3EPHA, KOrla OHO Mog BAHAHHCM HEKOTOPHX (aKTOpOB
I'.‘DJ-PI'_'HIIL"T CAHILIHOM ﬁHETPI’J, BLACICTEHE Hero IJJ},TI':"IEETE'H I]_I,!.’II::II:.I.‘-.Ir
MOPILHHHCTM,

[Tpu aacyxe [69] Haunuaa ¢ MOAOYMHOMO COCTORHHA OHO CTANOBHTCH

WyNaEM, 3AKOHYHBLIHE K 3TOMY BPeMEHH POCT ICPHOBKH COLCpHaT
eute okoao 60 % soaw. B HOPMANBHEX YCOAOBHAX TEPRIMLAACA D 130k
HEefWeM BAAra NOAHOCTLI) 3AMELWACTCA JANACHBMH BCULECTBAME, 3ep-
HOBKY Kak OW BCe €pacnupacTs W3HYTPH. obpasyeTch KPYOHOE ¢ BH-
cokoil HaTypol 3epuo. [lpn 3acyxe e TeMnu OOCIBOHHBARNA COHLI-
KOM BLICOKH, o0beM noTepAHHOl BOAM HE YCNEBAET IaMellaTncd
FANACHHIMH BEWECTBAMH, TKAHH SHAOCMEPMA CNAAAKTCH, CMOpUINBA-
WwTeR, ofipasyerca mynace zepuo ¢ waskoft marypolt. Tlpu GuerpoM
o0e3BHEHBARKE MO BAHAHNEM CYXOBCH 5TO ARICHHE YACTO HAIWBAWT
CIAXBATOM > .'IE]:II-]E.

FINTEHCHBHOCTE NpOUeccoR CHHTE3A KpaxMana u Oeakos B 3ep-
HOBKE, ONMCHBacMux ypassenusamn (4.81), (4. E":'J B VCAOBHAX 3a-
CYXH Peryifpyercd TepMHYecKHM pPe#HMOM 3JCPHOBEH M ee TPAHCIH-
paumefi. B mogedn 10 yuTeHO depe3  3IHAYEHMA  nNapaMeTpos
Hemnr(T") 0 Kownr (Esepe). CHUmENHE OBOAHEHHOCTH 3EPHOBKH 1O
kpuTHyeckoro ypoRus (W) npexpamaet npeToK cBoboiHMX Yracno-
Aos u ceofoanoro asora B 3epuopky. [lpouecew cumTesa kpaxmana o

]

feaxon [ypasnenna (4.81), (4.8B2)] zameanfoTcd u BCKOpe Npekpa-
WAKOTEA NOANOCTEI0. 3ePHO NOAYIAETCH MYNAM.

LIynaocTs 3epHa MOMET BHIHBATLCA H TAK HAIWBAEMHEM €CTEKA-
pueMs zepra [1058]. Bo3nnkHoBeHne o PAIBHTHE «cTeKaHuA» olycaon-
JAHBAETCA ZHAYHTEALHBIM NOBHIUEHNEM AKTHBHOCTH THAPOAHTHHECKHX
(EPMEHTOR Kak BO BPEMS CO3PEBAHNA CEMAN, Tak W, uTo Gogee cy-
HIECTREHHAD, II]’!I! AOCTHAHEHAH HMH NOJAHOH CNeJToCTH |1FI'“ '_||"B-"|ﬂ.:'|'“‘|'|3|||‘||'[
OCAAKAME BAR CHABHEMH, AKWIFO.He CNajlalWiNMi pocaMHd W TyMa-
pasmy, OOpasyolnect BOAOPACTEOPHMEE OCMOTHYECKH AKTHBHME Be-
[ecTBd YBEAHYHBAWT NPHTOK BOAW B 3€PHO © €r0 YBAAMHCHHON no-
BEPXHOCTH # TeM ewe GoJplle YCHANBAKT AadbHeAlnil roapoanTHIe-
crHlil pacnan 3anacHHEX NUTATeILHHX BELIECTB, KOTOPHE B KOHEWHOM
cueTe BHTEKAT M3 3CPHA WA PACKOAYIOTCA B KAMECTBE JHXATelh-
Hore matepuaaa [36, 225). Tlpm stom Onosacca cyxoro mpeule-
cTea (popMupyiomeficA ICPHOBKH YMEHbINAETCA H NPORBIAAETCA HLYN-
aocte, B O[175] ormewaetcA, uTO CcyMMa OCAJKOB 3a STOT NEPHOX
casine 70 My cipKaet Maccy 1000 sepen.

I-]l'l!ll AANTEALHOM NOBEIICHHEN BIAMHOCTH H[':I:'I.’l:r'.:'lﬂ B NepHod Ha=
ANBA COACPHAHNE BIArH B 3EPHOBKE HaUHHAeT Bo3pacTats. JlocThme-
HIte KPHTHYECKOrO VPOBHA OBOAHCHHOCTH 3CPHOBKH BBIIHBACT <3a-
NYCK* NPOUECCOB THAPOAN3A, ONHCHBAeMBX ypapuennamu (4.08),
(4.59). [MpoaykTil rHApOIN3a BHMLBAKTCA 3a Npefedsl  IEpPHOBK.
CHIGKeHHe cyXofl Macch 3epHOBKH NPH 5TOM MOMeT OHLTh onpeieaeHo
no ypangennio (4.86).

[Mocoe 3agepeHns NPoOLecca COIPEBAHHA ICPHOBKH B NOCEBAX N0
yOOPKH BAH e B BAJKaxX NpH BAAKHON NOrole Taxxe NPOHCXOAHT
NoBHEHHE OBOAHEHHOCTH 3epHOBKH, [locTHmeHHe 3epHOBKON KpHTH-
YECKOTO YPOBHA OBOAHEHHOCTH BHIWBACT <€3ANYCK» NPOUECCOB THAPO-
anaa [ypaenenna (4.58), (4.59)], BTOpOr0 KpPHTHYECKOTO YpPOBHA
OBOAHEHHOCTH — HAYaA0 NPOPACTAHHA 3APOAHIIA. 3TOT NpOLECe OMH-
cupaeTcA ypasHennamu (4.58), (4.59), (4.65)— (4.67).

OrtMevennte ocoGEHHOCTH BOZHHKIINX B PACTEHHH NPOLECCOB, KO-
TOpuEe ONHCHBAaKTCA vpasHennamn (4.58), (4.59), (4.65)—(4.67),
MO3BOIAKT KOAHNCCTBEHHO OXAPAKTEPHIOBATE ABACHHE «<NPOPACTaHHA
IEPHA HAE KOPHID HWAH B BaJAKaxs,

Takym ofpazom, npouece GOPMHAPOBAHAA ICPHOBKH MOJEANPYSTCR
KaK COBOKVIHOCTE NPOLECCOB: POCTa 3apoAHIE, (POPMHPORANMA 3H-
nocnepma, obpazopannd oB0J04eK 3epHA, CHETE38 Kpaxmana u Gea-
HoB, YunTupaerci Tarkme BIANAHHE SKCTPEMAJLHHEX YCJA0BRHA BRewHeR
CpeqH HA NPOLECCH HAJHBA H COIPEBAHHA 3CPHA,

[Npeanpunatoe 5 raase 4 ofcymIcHHE NOIBOAHAD NPEAJOKHTH
HOBYH) JAAHHHONCPHOAHYH ANHAMHUECKYED MOJAeNb POCT3, PAIBHTHA
W popuupoBaHNA YpomKas 3nakos. Moleds nocTpocHa Ha OCHOBE chae-
AVIIHX TEOPETHYLCKHX NPeACTaRAeHHN:

— noacsennii Cabunnna n Cepebpakonofl o duTOMEPE Kak 3ae-
MERTapHON eANHALE pocTa i palsuTua nofera;

— xoduenuni Ob6pyvesa, Heanosa n Komanesa o dwanonornie-
CKOM WHTEPNPETALHE CHIMOHAHMX KPHBHX H POCTe K4K COOTHOUICHHR
HHTEHCHBHOCTER AEACHHA KACTOK H pPacTRHEHHA;
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— ¥HCHHR H}'Fll.‘ﬂ-ilﬂllﬂ O TPaHCNOpTE ACCHMHAATOR,

— noaoHennd Cabuniua o ToOM, 4T0 B OCHOBE KPYroBOpOTa SJe-
MEHTOR MHHCPAJALHOrO NNTAHEA B OpOWecte MeTaloansMa pacTeds
KdK LE10r0 AeHAT 3JAK0OHOMEPHOCTH POCTa UTOMCPOR;

~— npeacrasaennf Kyaemopa o maaHsun Tpex aiz npouecca ieps
HOOOpasoBanHA.

-‘liﬂ.ﬂtf'llli-"}'t“l'l:'ﬂ WMHINCHHBI WHEA OTACALHLIX -;[Jlm:l:m:p::m- MX CJI0 -
HOH wenn # Goanwofl UHKA passuTHA pacTednii OT NPOUECCOn Mpopas
CTAHHA 3epHa A0 GopMuposanna 3eproBkd. C NOMOWLD TEOPHH KaTa-
ET-‘PL‘I':IJ ONHCHBASTCA NPOUECC MOABICHHA Kamiora odepeimoro durTo-
MEPa M OBPEMA HAYAAD POCTA W IABCPIICHNS POCTA WACHEKOE 3TArG
tuToMepa. MOLeAHpyeTcH BAHAHNE SHAOTCHHHX M 3KIOTCHHWX (ak-
TOPOB HA Npollecc OTOCHHTE3A, AWXAHWA, JOHOPHO-AKUENTOPHLX
OTHOWEHHA MeKAY NOTPeOARIWHMA B NPOHIBOARIWNME TKARAMI —
HIMCHEHHE PAcCNPERETeNNA ACCHMILTRTOR H SJEMCHTOB MHHePaJdsHOr0
NHTAHHA MEAKAY PETOMEPaMH H HX WIEHHKAMI B OHTOreHese, (opsi-
poBaHNe BCCR BETETRTHBHOM M penpoaystnsnol cdepu saakon, op-
MHPOBAHHE ICPHOBKH H HAANB 3CPHA. KOANYECTRCHHO ONHCAH Mexa-
HH3M BOIHHKHOBCHHA Epafine HedJaronpiATHHY ARACHNN, TAKIEX, Kax
£38N30% H «CTCKAHHE® 3epHA, <NPOPACTAHHE 3IEPHA HA KOPHE H
B BAJKAX®,

Cozgasie Hosod MOQEIH AnaKos OTHPHEAET NepCiiekTiiL pazsH=
THA LUeJore paja HOBRIX BHACE JHHAMHKO-CTATHCTHYECKHE METONO0H
drpOMETEOPOIOTHYECKHY NPOrH0308, COBEPUIEHCTROBAHNA CYLLECTBYH-
e Gazonoit Molean GOPpMIPOBRAHHA VPO afHOCTH,

lhasa 5

Basosasn aunamuveckas monenb QOPMHPOBAHHA VPO A
CENLCKOXOIARCTEEHHBIX KYJALTYD

HAJAHHHONEPHOAHAR AHHAMHYCCKAR MOAEAb, HCNOALIYEMAA B arpoMe-
TEOPOIOFHNECKHX PACHeTAX U NPOrHoIax, YADBACTEOPAET WEeA0MY DAAY
Tpefosaunil (Kak mo CTPYKTYPE, TAK H N0 KOMIICKCY napamerpos),
chopuyanposanuex wavn 8 [132). 3te Tpefosanna cocToAT B cae-
AV OLe .

C—TD}'HT}'PJ MO, NPEAHAIHAYEHHAR LOR NPOrHOINPOBAHHE VpoO-
H-':EII“IIII'IJQTII. ¢ OoHOM CTOPOHNM. '[I-i'.'l-l‘l:':lll”iHBa["T AOCTATOUHO TOMHO® OH=
CAHHE OCHOBHHX NPOWReccos MHHINEACATCAbHOCTH (DOTOCHHTEIA, Ab-
XAHHA, POCTA] HA YPoBHe SKOCHETeM {NovA)l, WICMEHTOR (HHAWBRAY=
dIbHEE PACTEHHA) W KOMNOHEHTOR (opradi pactenns). Jdaasnefimee
£YrAYGACHHe» YPORHA «<BHYTPL® (ACATEABHOCTH YCTLHL, (VHKUHOHH-
poBaiHe GHOXHMHYCCKHX CTPYKTYP H T. A.). Kak 370 cNpaBeliHso oT-
Meveno [219], weobxoaumo ANLL HA CTAAHH HCCACIOBAHNA OTIeabHLX
npoueccos. Buecte ¢ teM, eyrayGacnnes yposHa onHCEHHA, KAK 3T
CACNAHO B raase 4, NO3BOIAET BECTH HA 3TON ocHoBe pazpaboTRy Ho-
BHIX BHICB ArpOoMETCOPOOrHYECEHX NPOrHOI0E, CBAZAHHBIEY © OLUeH-
Kolt W nporrodoM yeaosnil GOpMHPOBAHHA BCXOI0B, KYULCHHE, thopun-

o0

poBaHHA BETETATHAHON N PENPOAYKTHBROR chepul noceBos, 3epHOOG-
paioBRaliA 3JaKoR.

C  apyroil  croponm, CTPYRTYPA MOIeaH, NMpeiwasdvaseHnan gasa
POTHOIHPOBAHNA YPOXAR, NPeAVCMATPHBACT HCNOABIOBAHHE TOJILKO
Tex MapaMeTpos, 138 DUEHKH KOTOPEX HMEIOTCR A0CTATOMHO A0JHME
SKCTEPHMEHTANBHHE 1aHHBe.

Tpernii pamubfi MOMEHT, KOTOpHI CAEAYET NOAYEPKHYTh, TOBOPS
ofi agantTamun Mojleaci 108 DpOrHOCTHUCCKHX Weaeld, cOCTONT B BOZ-
MOHHOCTH «NOARATHA® MOZeAR Ha Ooee BHCOKHA ypoBelb (no cpap-
HCHHHF € YPOBHCM <3KOCHCTEMM®) — Ha VPOBEHD «CEALCKOXOIRACT-
BeHHBE 0GA3CTH® H «perHOHE®. DTOro MOAKHO AOCTHFHYTh AWlIbL € MO-
MOULIY OHEHEH reorpaguueckofdl HIMeHYHBOCTH NApAMETPOR MOJAEIH
[132]. OcoGenno 5TO KacaeTcs Taxknx NapaMeTpos, Kak pOCTOBHe
byuxuun.  Pasymeeres, 4To KOCBeHHO 3TO BAMAET W Ma CTPYKTYPY
MOAEAeH.

CoBepUIeHH0 HeoGXOANMEM ABIAETCH TakMe OrpaHHYEHHE BXOA-
HOH HHOPMalHK O0BEMOM NOCTYNAOWER onepaTHENOA arpoMeTenpo-
JOrHYeCHOH HHOopMaunn. Kpaiihe BaMHMM ABIRCTCH BOIMOKHOCTE
DUEHKH BCEX NApasMeTpoB MOAeded NPUMEHHTEILHO K PasaHuHEM
RyALTYPasM o obecnedeHiocTs HHGopMaunel a3 onpeseneuns napa-
'-.113'[])!!}3,

&.1. MoaeanpoBsanie OCHOBHEIX COCTABIANLIHX
NPOAYKUHOHHOTO NPOUECca pacTenni

YposaliHOCTE pacTeHnli B NepBEY OYepelb ABHCHT OT NX CyMMap-
Hol  (POTOCHHTETHYECKOR NPOAYKTHBHOCTH, KauecTso KoTopoll onpe-
ACTACTCA HE TOALKO WHTEHCHBHOCTEI (JOTOCHHTE3A, HO M pasMepaMy
JCCHMHAHPYIOUIER NOBEPXHOCTH W EBpeMeneM e¢ paford. Xosaficr-
BEHHO NOJEIHAA HacTh YPOXas, KpoMe TOro, 3aBHCHAT OT XapakTepa
PacnpefeacHui aCCHMHAATOB B PacTeHHH, KOTOpoe MoXeT OHTh
AECLMA PASAHYHLIM B 33BHCHMOCTH OT YCAOBHA BHpallMBaHud, BHI1a
H copra [69, 106].

[pouece dopMupoRaHHA Vpo#as PACCMATPHRAETCA HAMH K4K
CAOKHAA COBOKYNHOCTE WENOr0 PAAa QHINOAOTHIECKHX NpOLeccos,
WHTEHCHBHOCTh KOTOPWIX ONPElelfieTcd He TOABKO (PaKTOpaMH BHew-
Hel CPEAN # OHONOTHYECKUMH OCOGEHHOCTAMY pacTennfl, Ho W B3aH-
MOCRAILED MKV CAMHMH MPpomestas .

3epuognie xyabTypu. MoseanpoBanne GOpPMHpOBANHS  YpoRan
SCPHOBHX EYJABTYP BENNOYAET KOIHYECTBEHHOC ONHCAHME NPOLECCOB
hoTocHnTesa, AWxannA M pocra [132).

PoTOCHHTES — OCHOBHON npouece oOPasOBAHNA OPraNNuecKux pe-
mects y pactennit. ITpn onucannn npouecca doTocmureza awboro na
"|:""'Tl:l*l-‘irHTE.3Hp-:|’!DI.ll;:I!.1; OPranos HaMH B3IATO 332 OCHOBY VpaBHeHHe
Monen n Casxkn [277]: 5
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rae My — HHTEHCHBHOCTE OTOCHHTEZE {-r0 Oprada NpH ONTHMA "lln-H:bl'I
YOIOBHAX TEMAO- H BAAroobecnedyeHiocTH o PeadbiBEX YOIoBHAY Depe-

wennoeTH, Mr COz-am=2. 47, Mgpae — HHTEHCHBHOCTE OTOCHHTEIA

{-ro OPrada NpH CEETOBOM HACHLIULICHHH N HOPMAALHON KOHUCHTPAUHH
COs, mr COy- an™ - 471 g — HAYAILHLER HAKAOH cBETOBOR KpHBOR

tporocuuresa, mr COq- a2 7Y/ (Br . M7%); / — HHTCHCHBHOCTE OTO-
CHHTeTHYECKH aKTHBHOA paanamuu, Bt M~% [ — aucTed, s — creliau,
P — KOAOCEH, j— HOMCP CYTOK PactieTHOMD néproga.

Han pacuera WHTEHCHBHOCTH (MOTOCHHTE3A KOJOCHEB 3Havenne do-
TOCHHTETHYECKH aKTHBHOA paanaunn (PAP) npuaiEMaeTcR paBHbM
anavenn PAP wa pepxiefi rpaHnUe NOCeBa, B OCTAALHMX CAYYAAX
yvauThpaerca GAP suyTpH nocesa.

Heeaeaosanus poan OTACABHEX Oprados pacteuuit p opuuposa-
HHH SHOIOMHYECKOTO YPORAA MOKA3IaAH, YTO HATCHCHBHOCTE GOTOCHH=
TE3a PAINNHE ¥ padHux opranos pactenns [219]. OtHocnTeaAbHO BH-
COKOfl HHTEHCHBHOCTLIO doTocHHTesa ofdasanT kodocuwd. Hanpnsep,
B Hauane dask MOAOMHOR CNeAGCTH HHTEHCHBHOCTL POTOCHHTEIA 8-
MCENTOR KONOCS He MEHBLLIE, HEM HHTCHCHBHOLTE -q]f:l'l'l!]fblll'.l'l.‘iil-! JHETLER

ABYX BEPXHHX APYCOB, H 3HAYHTEALHD HOMABIIE, YEM JHCTHER TPeTBErD.

cpepxy Apyca [201]. B mosean 3t ocobennocTi QOTOCHHTETHYISCKOR
AKTHEHOCTH BOAMOMHD YHUECTh. IIl:I,'I_ﬁ'IIpEH CHETORBC HPHH-H'[' JO8 KM=
A0 [I'H}TﬂfllllTQEHF}’Fﬂlllﬂ‘m OprafHa pacmeHnH.

C noMomsl ypasuends (3.1) seaevca pacuer HHTEHCHBHOCTH (o-

TOCHATEIA B GHOJOTHYECKH ONTHMAALHBX YCI0BHAX cpean. [das onpe-
ACACHNHA HHTEHCH BHUCTE [’H_'I-T-UE'IIHTEHE B PERIBHEY YCOIDEBHAX Heolxo-
AHMO YYeCTh BAHAHKE BHEWHHX (akTopor W (haskl paszsuTHA pac-
TEHH.

A yueTa BAHAHHA TCMOCPATYPH BO3AYXA U BJAXKHOCTH NOYBH
HEMOABIOBAHE GYHKUNA BAHARKA, Mensiowneca ot 0 1o 1,

B ANHAMHYCCKHX MOREARX NPOAYKUHOHNGRO npouecca pacrennd
HAMEHCHHE HHTEHCHBHOCTH POTOCHHTEIA B ONTOTCHESE He YHHTHRAIOCH
HAH YUNTHBAAOCH Yepe3 sMnupHueckne Koshouunents. Hucwounecs
Aanusie [196, 201] yvrasusaoT, uT0 GOTOCHHTETHMECKAR AKTHBHOCT
JAHCTLER Pa3an%Ha Ha Pa3nLX 3Tanax OHTOrEHE3a OTACALHONS ANCTA
H PAacTeHHs B LEeJ0M.

MOTOCHNTETHYCCKIA annapar v MON0Aux GOpPMUpPVIOMHXCA  JH-
cTHeB AwGoro Apyca copMHPOBAH ellle He NOAHOCTLI) H He obecne-
HHRACT BHCOKOA HHTEHCHBHOCTH oTocuHTesa. 310l cnocolHOCTEIO O
ofiafaeT TOALKO ¥ 3peinx PYHKUHOHHPYIOUWHX aHcTees. B onTore-
HE3Ee UeNOro PacTeRnA HanMenbllell HHTEHCHBHOCTLI  (OTOCHHTE3A
obnafawT ANCTLA B dale BCXOLOB ¥ APOBWX KYALTYP H B dase po-
300HOBIEHAA BETETAUHH YV O3HMBX, KOTAAa AHATOMHYECKAA o mopdo-
AOTHMCCKAR CTPYKTYpa ancta He obecnednpaer ontHMyma QoTocHH-
TETHYUCCKON AKTHBHOCTH. JIHCT bH, HIZII'.I'H]:IHL‘ ARIAAKTSH {I]I{JT-I}I_‘I“I"I‘E]’I-I'-H_‘-
CKH AKTHBHEMH B Gogece mozanme $asW  OHTOrEHE3a, OTAHYAWTCH
CTPYETYPHIME # ¢||'.1|1u.1ur|1'-|1:l:'1cH.1.LH XAPAKTEPHCTHREAMM, ONTHMAAL-
HHMH A28 HX POTOCHHTETHYECKON AKTHBHOCTH. 3TO AHCTLA CpeaHero
RP:}'CH. Taran FI'HZ!!I(JRH'[L"I'.'THI.‘IIIIl'.H:"l'h JHCTHRER MO ApyVoaM onpéacaf-

g2

eTCA HEQIHOBPEMCHHOCTLI) HX NOABJCHHA H TEM, 4TO HX Pa3BHTHE
CBA3ANG € PAIBHTHEM PacTeHHA B LEA0M.

Mamenenne GoToCHHTE3a B OHTOreHe3e Hamu yateno [67, 132, 134]
yepes PYHKUNK, KOTOpas ONHCHBACT HHTCHCHBHOCTH  doOTOCHHTE3A
f-ro-Gprafa B 3ABHCHMOCTH OT (PHIHONOMHYMECKOrD BOIPACTA PACTEHNA.
Sra QYHKUHA HAIBAHA HAMH <COHTOFEHCTHHYECKOA KpHBOA QOTOCHH-
reaas [134])

Vpasnenne (5.1) onucueaet npouece PoTOCHNTEIA NPH ONTHM3Ab-
HEX YCAOBHAX TeMAo- # BlaroobecnevennocTi nocesos. [las onpeae-
ACHHA HHTEHCHBHOCTH (POTOCHHTE3IA B NOJACBHX YCIOBHAX HeolXoanMo
YUCCTh HAMEHCHHE (POTOCHHTETHYECKON AKTHBHOCTH ACCHMIAHPYIOULHX
OPraHoB B OHTOTEHE3e W BAMAHHE HAa 3TH H3IMCHCHMA BCErO Temnepa-
T'|| |JH1]I Lk} Fl..’.i'l{ll"nlﬂ MaeEp0n.

an peaapnux ycaopufi cpead ypassenne (95.1) npunobperaer
caeayouHi Bra;

'[]:'i-rr. = ‘I'-i!tlfrrﬁ-’hﬁ‘{b. (5.2)

riae 'I'-.J—' HHTCHCHBHOCT I q.‘.IIJ'TIJl.‘!IHT-EJE B pealbiHX YCAOBHAX CPEi,

ur SO aM2 -y~ gp — OHTOrCHETHYECKAA  KpHBaA  POTOCHHTE:A,
OcaipaaMepHan; — (PYHEUMA BO3AEACTBHA TeMNEpaType BOIAYXA,
fespa3MepHan; Yo — QYHEUHA BINAHHA BAAKHOCTH NOYBW, Oespas-
HEE‘FI‘IIH!FI.

Tl_‘.'nII'IE'p.BT_"'FI-HaH HFII[HH.!H! Iild}TDl,'I[llTl::iﬂ ﬂ]ll‘ll}[)HEH.‘uIHPL}EEHH. =
rnacHo [9)], supameHneM

Th—T Th—T.,
dipi [ dimi ify

rme Tag— cpe;unn&euuuan Temmeparypa Boaayxa, “C; Ty ®
:I'-.rIII T CUOOTERETCTREHHD NOPOTOEAH B ONTHMAJIBHAR TEMII!.!‘F‘.H.'I’}'FH B3~

Ayxa aaa dotocHaTesa, “C.
Kpupas, xapakTepn3yiomas BAHANNE BAAKHOCTH NMovBd Ha $oTo-
CHHTEA, ANNPOKCHMHPOBANA BHPaMEHIEM;

vo=d, 4 d; (W Wec) + d. W' /W, (5.4)

rae W —aanacwu 1]|:ILI_.'!|,!.'I".1'IIE|HHL-T BAACH B ]11'|'.-'I].-'M-L‘1'FH'I-E|I!:|M CToe i[l!h'-thL
MM;  Wpo— NONeRAA DAAMOEMEKOCTh, MM; do, oy B da— NapamMerpu,
GeapazMepHule.

H‘IH",'I.J!!']:!-LEHEIIJI'? HAMIH METOR I‘.’:l[[].'ll'.‘,'.I,L'."H.‘:I!IIS-I ql'_rHH!I_III[ [ FY [liJHHI:']-
aurca 8 [131, 132).

MyHKUNN g, o W Y. BXOZAUWNE B cOOTHOWEHHE (5.2), HopMnpo-
BaHE W H3MenswTed or 0 ao 1.

Takum obpazom, ypasHenne (5.2) no3soafeT OUEHHTh $OTOCHHTES
B pacqere na eAHHHLY NACIAAH  ACCHMHAMPYIOUER NOBEpPXHOCTH
B Yac.

g3
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B aumamutuecknx mofeasx GopMHPOBANNA YpOoma#n, npennazna-
HEHHBIX A48 PelleHHA NPHEJaAHLX 33324, NPeInouTHTEALHee paccyn-
THBATH HHTEHCHBHOCTH (POTOCHHTE3A OPrana HA OTHOCHTEJLHVIO N0-
ILAAL ACCHMUANPYIOWER NOBEPXHOCTH 34 CBETAOE BPEMA CYTOK:

ﬂ]‘{= Em‘-::lf-if-.fh {5'5}

rae % — wnTencnsnocTs GoTOCHHTE3A (-TO Oprama, r- M2 cyrl; £ —
Kos(upHUNEHT 138 NepecyeTa B eAHHHUN cyXofl Maccw, r-ur~' COq;
Li— OTHOCHTEAbHER NAOWAAL ACCHMHANPYIOWEN NOBEPXHOCTH i-rO
Opraa, M*- M7 Tq — NpOAIKNTEABHOCTE CBETJOrC BPeMEeHH Cy-
TOK, 4.

Onpeaenenne orocuntesa nocesa 3a cytin Iy cBA3aNO ¢ CYMMH-
poBaHmeM 3Havennfi  goTocHHTesa OTIeaLHWX oprakos  (4.56),
(4.57).

Huewommecs  jannse VKa3WBAWT, 4TO 4acTh ACCHMUANPOBAHAOTD
B Npouecce (GOTOCHHTE:a YIIEpPOAa 3aTPAYHBAETCH  HAa  AbLIXaHue.
BodblinicTeo Modedell JHXaHHd, HCNOALIVEMHX B KOJHYECTECHHON
TEOPHH  NPOAYKUNOHHOTO NpoLecca, ABIAWTCA AN60 YNpoUwexHEMH
BApHAHTaMi, JAnbo smoamduKausAMn Tpex Oa’zoBuxX Mogened | 104,
215, 306], nocrpoennnx Toomuurom [299), Makkpu [273] u ae Butom
[309], OfmenprrATEM NpH MOIEAHPOBARHN AWMXAHWA ABRANETCH [0
XOA, OCHOBAHHEIA HA PA3ACACHUM AWXAHHA Ha AHMXAHHE POCTA M k-
XaHHE NOLLePHMAHNR CTPYRTYP.

Huxanue pocra PACCMATPHBACTCH NPONCPUHOHAALHEM (doTOCHH-
TE3y nocena:

Rb = Co, (5.6)

rie R;— HHTEHCHBHOCTL ALXaHHRA pocTa, r- H-?.g_-,rr'l; E'E_.xg:.“’p.
(HUMEHT, XaPAKTEPHIVIOWNA IATPATH, CBAIAHHLIE C pocToMm, Geapas-
MEepHEH.

Auxanne NOLLepHAHNA CTPYKTYP NPONOPUROHAIBHO cyxofi Guo-
MACCE MOCCBEA W 33BHCHT OT TEMNEpPaTypH H BOIPACTa PACTCHHA:

Rl = CuM'akh, (5.7)

rae  Ru — HHTCHCHBHOCTL IMXAWHA NOAAEPHAHNA, T (C: B.)« M2
Xeyr™; M—cyxam OGuomacca moceea, -2 Cy— rosfpHHenT
AHX3HNA noajepiannd, r(c. B.) -r7'cyr™!; op— napaderp, xapak-
TEPHIYIOWHA BAHAHRE (ashl ONTOTEHE3a HA CKOPOCThL AWXAHHA, Oe3-
PA3IMEPHERA; pr — DYHKILNA BAHAHNS TEMNEPATYPH BOIAYXA HA AWXa-
Hie, GeapaiMepHas.

PaccMoTpelne HIMeHEHHA HHTEHCHBHOCTH JMXAHHA B OHTOréHE3e
BECbMa CYIIECTBEHHO, MOCKOILKY YVPOBeHL JHXATEALHOrO razoolumeda
OTPamaerT HApPAAY ¢ OHOXMMMYECKHMH OCOGEHHOCTAMH TNpPOTOMJAACTA
H pAL aHaATOMO-MOPPONOrHYECKHX cBOACTB Oprasa waH Teanm |[166]
BHOXHMHYECKAA AKTHBHOCTE M CTPYKTYPA THaHCH NoABEpHEHH BechMa
CHALHEM HIMEHEHHAM, CBAIANHHM C BOIPACTOM H PA3BMTHEM pacre-
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pie, BCASACTBHE Yero 3HAYHTENLHO MEHAeTCH B OHTOreHe3Ie M Iauxa-
pre. HanBonee MHTEHCHBHO ABMIIAT MOJ0ALIE, PACTYLUHE TKaHN, NPH
CTAPEHHH VPOBEHB JAWxaTeasHoro smeraboauima najaer [33, 71, 166,
205).

B mogean npoAvEUWHOHHOPG MPOUECCca BHI  OHTOreHeTHYeCKOd
(pYHKILHE ABXAHNA MO#eT GbTh PA3INMHEM H ONpeleIseTcd, ¢ oanodl
CTOPOHB, MOAXOAOM K Pacqery AWXauuf, ¢ Apyrofi — cTpykTypoil
AOIENN.

Ecan ApxanHe oUeHHBICTCA HA eAHHNLY cyXoll Macch pacTennsd,
10 @ LSO -I.IJ_I.'!IHHII!![ HMEET BN, ﬁL’[IIHHIIﬁI K }'-EIJRBH}JJ.{EITI 3]-;'!!.'I1-I.'FH1.'HTE'r
MNP OUEHKE Ha OAHO PACTEHHE — STO CANOBEPUINHHAR KpHBadA; NpH
OIUEHKES HA E,"I.I!HH[L}' ‘[IE'.."III'[IIHE. A IIEHﬂT[lpﬂlﬁ CTerNeEHA HTPEJ-HEHJII,I_EH
KOAMYECTED AKTHBHMX GeJKoB) HHTEHCHRHOCTE JAXAHHA MEHACTCH
LOMKIBHG HEIHAUHTEALHD, caabo BO3PACTAA B Xode onToreHeza |166).
[Tpn OonHCanmK WHTEHCHBHOCTH AMXAHHA OTACALHWY OPradon pacTes
HisH BAA OHTOPEHETHYECKON QVHKUHH ONpeileaserTcs e ToAbKO BO3pa-
CTOM li‘['l'li'.'-Jtr:'l, HiD H ]!ﬂ?l}lﬂf'ﬂ}.‘nl FI-H.I!TL‘I:IIIH A UWEI0M H ero L"I.'il,-'tl!ﬁ![l.{.'l.!
pazenThHeM [ 166).

B cpasn ¢ TeM 4TO B |1[.'|-l|1m'm|.": HAMH CTPYKTYPC MOJeAH ALXAHHES
OUCHHBAETCA B USNOM N0 OpPranaM (HanpuMep, 0o BCEM JHCTRAM),
OHTOFEHETICCKAR lp'_l,-'!!HLI,IIH HMERT BRI [],’[Hﬂﬁ#plll!lHHﬂﬁ HFHIBUFI. Ara
YHKILHA HAIBAHA HaMi <ONTOreHeTHYeCKOR kpuBof auxannss [134].

[Tpessom e HAMIE MeToa onpededeHHa GYHKUHN &g OpHBO-
anrea m (131, 132

OO0WYHO X2PAKTEP 32BUCHMOCTH IHXAHHA OT TeMOepaTyps Bpa-
#aeTed ¢ noMoulkio Koshduunenta Q. Boamomus asa suaa remne-
PATYPHOR QYHEELHN, MOCTPpoeHHOH ¢ ydetoM Qe Ilo cpeamnm anaue-
HitAm Qg BOAMOKHO NOCTPORTE O0OGILAKULYI KPHBYID TeMIepaTypHodfd
FHBHCHMOCTH AHXankd. B OHOJOrHYECKOM NJaHe NOCTPOeHHe Takod
kpueoft onncano B [71]. B saremarnuecknx solensx npolykuu-
CHHOPG MPOLEcca “acTo HCNOJAL3YeTCH Takad obfobfmawuman Kpusas
E BHe SKCMOHEHTH |9, 2743, 27T4).

Adpyroft Bna sanucH Temnepatyprofl dyHRumn npuseled B [244,
245) u HenoALIOBAH HAMH B BHAC

817 F, =T

. PO LB T L (5.8)

rite Qup—TeMnepatypusfl kosdupuumnent, Gezpazmepunit; T, — Teu-
nepatypa Boszayxa, “C; T,, — remnepartypa, npu KotopoR Geperca

HCX0AHOe (RAR pacueTa) 3navende auxanus, "C.

Koanwecteennwit pacqer ofuiero npupocta GHOMAccH B JHHAMHEES
MoMer OHTH cIeNal No pasHiue MeXay (QOTOCHHTeIOM W ALXaHHEM.
Oanaxo pewawunies 3paveHine NP MOIe HPOBINHN npouecca dopuu-
POBaHKHA ypowan npuolperact oueHka npupocTa GHOMACCH OTIEb-
HEX OPrason; B TOM 4YNCAE H PENPOAYKTHBHMX, T. €. pacnpeie/ieqie
ACCUMHAATOR MEH1Y OPraHaMi.

[Mpi oncannn CROPOCTH MIMEHCHHA cYXOR GHOMACCH OTIEABHHX
UPranoB HaMp Ba ocHosannd npeaaomennux 0. K. Poccom [163]
Ypasueunii pocra n ¢ ywerom moandmkaunit E. Tl Tanamnua [20] n

a5




X. T. Toomunra [203) npunara CACAYIDULAR CHCTEMA YpasHennit:

Ar il uﬂ.‘-ﬁ.‘,__,‘ e+ u}'}nr!
[ e 1+C,, -
I, = {5_9}
! [ I
.:'..'HL ﬂ;‘lpl ( (L#;_l{-:'rrrllrﬂllﬂi’ f— .$ #IHI‘)
TR Y P 1+ Cg, :

rae Amyp/Al— ckopocTs pocta i-ro BereTaTHEHORO (penpoaykTHRE-

—
HOro) opraua, r-s~2. cyr Mg — (byYHKnHOHRpYIOmas  GHoMacca
i-I'0 BEreTATHBHOID (pempoaykTmeHoro) oprama, r- M3 fi; — pocropan
PYHEUHA  BEreTATHEHOTO nepHola, fieapasmepuan; u; — pocTopas
$yukuna penponykTuasoro nepuoaa, "G F — KOPHH,
B ypasnennn tuna (5.9) awxaune POCTA W ALIXAHHE NOAREPHANNHA
CTPYKTYP HENOCPCACTHEHHO HE PACCUHTLIBACTCH, @ YYTeHO Hepe3 Ko-

sthpuunents ep, Cup Ca,. g

o
Buepewe napaverp m sseaen E. I Taaasuuus [20]). Moas Guo-
MAccH, olUCHEHHAA YePe3 TOT NapaMeTp, HAa3BaHa HM «KHBON> GHo-

Maccoll. [loaaraem Gogee yaoluuM 138 m noRsTHe <@V HEUHOHHPY RO
mans GHOMAcca, NOAPAIYMEBAS NOL STHM GHoMaccy, B cocrane
KOTOPOil HMEIOTCA KOMOOHEHTH, OCYIECTBARIIINE W peryaupyoume
obmen pewtecte. Ouenka MapaMeTpa npoBeaeHa HAME ¢ HHWX No3INLi,
eM 510 deaaer E. I1. lanasun, Junamnka xoanvecrsa DY HEUHORE=
Pyloliel GHOMACCH ONPEfeSseTed CaeayIeILny oGpaszom [132).

s nepuona akTusmoro pocTta Bea GHOMAacca ABARCTCS PYHELHO-
HHpYWWedl, CcleloBatensHo, npupoct obwedi | by HEUHORKPY oW R
GHOMACCH O1HHAKOR:

AmifAt = AmifAt =0, (5.10)

B cayae BoIMMKHOBEHNS cTpeccommx YCAOBMA HAN NpH ecrecT-
BCHHOM CTAPeHHH PACTEHHA, KOTAa KOAHYECTBO oOMCH GHOMacew CHH=
HACTCA (ITOT MOMEHT ONPEeAeATeTCd Ha OCHOBARHM MOALAH) BEALACT-
Bie npeclaafanus NpoLECCcoR pacnajla Hal NpoUeccaMH CHHTe3a,
ROJHEECTBO hYHKUHONHpYIOWER GHoMacch OnpenenfeTcs Kak oA
obmell Gwomacce;

—Adl[At = — (Ami/af)e, , (5.11)

rie Rs, — napamerp, XAPAKTEPHIYIOWHA  A0J10  MHIHEAEATEALHEX
CTPYKTYP H MOABHAHHX yraeponos B ofmefl Guosmacce oprana, Ges-
pasMepHLi.

AKnanegeareasnue CTPYKTYPH, KOTOPHIE B PACTCHHH npetcras-
AIEHL MPaKTHUECKH TOABKO GEAKAMH, NOABEPraloTcA pacnaay. [lpo-
AYKTH pacnaja GelKoB, a Takwe NOIBIGKHHE YIICBOAKW MEpeaBHra-
WOTCA B penporyxtusHbe oprand. [lockoasky cogepmanne Geaka m

]

yrACBOAGE B OPranax PacTeHHi W3BECTHO AOCTATOUHO XOPOWO, TO M
ONPENSIEHHE YHCACHHORO IHAYEHHA &, He NpeACTABANET IATPYAHEHH.

Takofl noaAxoa K OueHke KoJHYECTBa PyHEuUHOHHpYOWER GHo-
MacCH, OCHOBAHHLIN HA HENOABIOBANHH YHHBEPCAALHOIO 3JaKOHA CTa-
pennd  GHOJOrMYECKHX CHETEM — Dacnala KH3HEASATEALHHX CTPYK-
TYp,  nperiosen namu g [132] pnepede. On no3soaser no-HoBoMY
ONACATE CKOPOCTE HIMEHEHHA NAOLLAAH ACCHMMANPYWOWEH moBepX-
HOCTH Oprada, H30eMas OUCHKH 3MOHPHYCCKHX PVYHKUMA snomente-
HHA® HAH €OTMHPaHHA®, KOTOpHe npuMenswTcs B [2, 20, 183, 203).
B [132] npesaosieno ypasnenne, NosBoJAIOLIEE ONHCATE CHOPOCTEL H3-
MEHEHHA NAOMAAN ACCHMEAHPYIOWEH NOBEPXHOCTH (-0 OpraHa Kak
npH GAAFONPHATHHX YCAOBHAX POCTA M PA3EHTHA PacTeHHd, TaAK W npn
BOF1EACTEHN CTPECCOBHX YCAOBHA W B NEPHOA CTAPEHHA:

ALY AE = (Asftl/ A0 (1/0)). (5.12)

[IpupocT penpoaykTusHore oprasa s CYIECTEYMIHE  MOARAAX
POPMHPOBAHNA YPOXKAA ICPHOBLIX KYALTYD OUCHHBACTCH TOALKO B Me-
J0M (CTEPHHA KOAOCH, KONOCKOB W sepen). Buomacca ACPHA PaCCHH-
THBAETCA KK NOCTORNHAR 10aR OHOMACCH KOJIOca, a KOAOC paccMmart-
PHBACTCA KaK HCKOTODAA eMKOCTh, KyAa NPHTEKAT H <CBEXHE> H
CCTAPHE®, JanaceHibie accHMHAATH. OaHAKO XOpouio HIBECTHO, 4YTO
COOTHMIEHHE MacCcH 3epHA W MACCH KOJ0Cd He ABJSeTcH MOCTOHH-
Hein. TIpn 3TOM ME HeXOLHM N3 CACAYIOMEX NOJOKeHHN.

HHuTeHCHBHOCTE OCRORHNA NPHTEKAWNE B KOJDE ACCHMHAATOR Ha
YBCAHUEHNE CYXOH MACCH 3€pHA 3aBHCHT OT TYCTOTH CTOAHHA ciop-
MHPOBABIIETOCA B NAHHHX YCIOBHAX MPOAYKTHBHOMO cTelNectos, Ko-
JHYCCTBA  KOJOCKOB B KOJOCE, 3epeH M npHcymef AAHHOMY COpTY
vacce 1000 sepen. Caenosatensno, cropocTs POCTA 3¢pHA SABRIACTCA
ynkumell KOAHYECTEA NPHTCKANLINX B KOJOC ACCHMHINTOR H Mak-
CHMANLHO ROSMOMHON B NaNHMX PeaibHBEY YCADBHAX CHOPOCTH pOCTa
iepua [67, 132], 1. e. B KoHewHOM HTOre onpeieaneTca BlauMmoneficr-
BHEM <HCTOMHHK—cTOK». B Takom caywae ckopocts pocTa 3epHa MO-

#er OHTH onucana ypaeHeHHeM THna Muxasanca—MenTen [67,
132];
Am! fmax ML [AL
= .r &
Af af #I+mﬁm.ﬂu

(5.13)

rie Amg/Ad— ckopocTs npupocta cyxod GHomacc 3epHa, r-M™2x
HeyTh Amyg, (Al — MaKCcHMAALHO BOIMOKHAR B peatBHEX yeao-

BHAX CpeAd CKOpOCTH NpHpocTa cyxofl GmoMacc 3epHa, - WM 2X
ACyTY Ry — woHcTanTa Muxasanca—Menren, r-m2. ey,

B naumom cayuae mon PEAALHEMN YCAOBHAMN NOHHMAKTCR YCA0-
BHA, coananaeMble CTPYKTYPOR cTeGAECTOR M 3MeMeHTAMH NPoOAYKTHE-
HOCTH KOAOCA AR MaKCHMAJNLHO BOIMOOKHEX (npn naumom crefiae-

CTOE B COOTHOWEHHH AEMEHTOR NPOAYKTHEHOCTH KOJOCA) pasMepon
LCTOKAS,

T Sama M 2SO LT



CHIcHEKS MaKCHMaALHO BOAMOMEHOR CHOPOCTH pOCTa 3¢pHa nposo-

ANTCA No NpelJomennoMy Hamn B |67, 132] caenywimesmy YpagHeHHD:

—h i
i o o
.f'.m‘,:m. ..,ﬂﬁxmk 10

At T [I + mua.a..s-xr}_- '

rae a;—napaMmerp, Geapasmepuuil; bg— napamerp, "C™% My ==

]
MAKCHMBAEHD BOIMOHRHAA Macca 3CpHa, I - M2
MakcnMaaeuo poIMOMHAR MACCA 3ICPHE HAXOANTCH mo QopMyae

= N Spnpm, 1077, (5.15)

(5.14)

"!ﬂ:rdu-:

rag N, —TrycroTa CTOAHHA PacTeddf, pacT- M™% Sp — NPOAYKTHBHAA
KYCTHCTOCTb, KOJAOC . pacT'; fip— YHCAO KOJOCKOB B KOJOCE, KOIO-
COK - KOIOC™, rig — HHCA0 3EPEH B KOJOCKE, SEPHO - KONOCOK™; my —
MAKCHMAALHO poaMomHAA Macca 1000 sepen, r- 3epuo™.

B ypaprennn (5.15) nog MakcHsmafsHo BoaMOKHOA Maccofl B aau-
HOM CAy4ae NOHMMAETCH Macca 3epua  npn  copMupoBaBlIeMen
B JAHHWX YCAORMAX NPOAYKTHBHOM CcTe0ACcTOR H 3JeMEHTAX NpPOaVE-

THBHOCTH KOJIOCE HA eAHHHLE NA0LIAAM W NpHCYWEed JanHOMY COpTY
macce 1000 aepen.

]'Ia]:ra.uﬂp ke ONpefeadeTcd N3 CoODTHOIEHHA

] Mjirmn
k.ﬁ' . f - At " {5. Iﬁ}

rae km— Geapasmepiuf KosdupHUHERT, XapAKTCPHAVIOWMA Yroa Ha-
KAOHA EPHBOH, ONHCHBAKIEA CHOPOCTH POCTa 3€pHA B IABHCHMOCTH
OT CKOPOCTH NPHTOKA ACCHMWAATOR B KOAOC.

Kaprogean. Mogenupopanne GoTocHHTE3A, AWMXaHHA H poCTa OT-
AeALHEX opranos Kaprodeas nposegeno damu s [128, 132] wa ocno-
BaHHH TeX e NPHHLHNOR, 9T0 Y JepHOBHX. [IpH MOAcAHpOBAHNE VoM~
THREAAOCH, UTO KapTodenshoe pactenve ofaafgaer pagoM GHOJOrHYe-
CKHX ocobeHHOCTefl, OTANYAKIIMX €ro OT ACPHOBLIX KYABTVD.

Xapaktepuas ocobeHnocTs Kaprodeds cOCTONT B TOM, YTo OCHOB-
HaR MACCH FANACCHHHEX BOUICCTE MATEPHHCKOND KEJAVOHA HCNOABIYeTesd
pacTedMeM B NPOUECCe BEMeTALNN M 3IHAYNTCALHO MeHbLias 1008
pacxoayerca B nepuod npopactanud. Takum obpasoM, MaTepuuackni
Hﬂ}'ﬁﬂ]!h ABAACTCH DONMOAHHTENLHEM HCTOMHHKOM, MOMHMO ZCCHMHIH=
uan CO; npn doTocHuTe3e yraesolos AR pocta pactenns [97, 109).

[MepeTok 3anacHHX BeWECTs B OPrank MOJIOACTO PACTEHHA B nep-
BOM rIPI:I'ﬁ'.r"IHH'I:'I'.'IIZI!I‘l MOMHD JANHCATE IIP:]HHPHHHI[-’!JHHHH SaflacasM ne-
TATEAbHWX BEMIECTE MaTepuuckoro kaybua [128, 132]:

P =1'M., (5.17)

rie P—ckopoCcTh NEpeToka YrAeRoAoB H3 MAaTepHHCKoro KAyGHS,
r-M~feyr!; ¥ — wosdduunent, xapakTepnsyiomnfl cxopocTs nepe
Toka, cyr™!; M-.—a3anacW OHTATCABHHX  BEULECTE  MATEPHHCKORO
KAYGHA, - M~=
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Pitz, 5.1, Symsunciiadbian cXeMa MOACIR POPMAPORAEESA YPOMAR 3CPHOBEX KYALTYP.




Hapaay c neperoxom yraesoson us MaTePHHCKOro KAYGHA ocoGeH-
HOCTBIO PACTCHHA Kaprodend ABIAETEd TakMe M TO, YTO TeMHOBAR
pukcaunns CO. urpaer AoBOJBHO CYLLECTBEHHYIY POJIL B YIAeBOAHOM
Ganance. Hedwtocumrernueckan  dmkcauns CO. coficToemnis He

TOABKO KAPTOded0, a NPakTHYECKH BCCM PACTEHHAM, H BONpOC 01008
€E YUACTHA B NOLIEPHAHHE YIVIEPOAHOTO W SHEPreTHYecKore Gajanca
PACTEHHA ABAACTCA cnopuuM. Hewxotopue astopu [91) NpHAAKDT A0-
CTATO4HO BOoNbWOe PHIHONOTHYECKOE SHAYCHHE CTEMHOBBIM ACCHMI-

ARTAM> AHCTheB. Murtencummocts Temuosofl  dukcammm  mensercs
B onTorewese. Ha panunx gazax passurua mounasn pukcanus COy
MOEET cocTasaATe 15—20 % jorocustesa B noagens. Mexomn us
STHX coobpamennii MM cowal UeaeconbpasneiM yUeCTh reTepoTpod-
Hyw dukcawnmo COy 5 Mogean KapTodeas.

Hamu umrencusnocts rereporpoduod PHECALN  npHHEHMAETCH
[128, 132] nponopunonansaoi POTOCHHTERY ¢ YUCTOM BANAHHA TeMme-
PATYPL BOIAYXA B TEMHOE BPEM# CYTOK:

D' = e Dy, (5.18)
rae D — unrencusHocTs rereporpoduol gukcaunn CO:, r (e 5.) X
XAMTE 0l — gosddunnent, XAPAKTEPHIYIOWNA cooTHOWeRHe do-

TOCHHTETHYeCKOR W TemuOBON (ukcaumn p OHTOrenese, Gexpasmep-
HEIH; Pp— TeMneparypuan KpHBan Hounof dukcaunn CO: Geapaz-
MepHas.

[otokosas anarpamma onucanubx BHIe AHHAMHYCCKHX Momened
POPMHPOBANKNA YPOMAR NPEACTARICHA Ha puc. 5.1. Ilpu nocrpoennn
AHATPAMME HCMOBIOEAN MeTOq Poppectepa [209). Obosnavenns na
AHATpAMME: NPAMOYTOALHHKN — YPOBHK Bellectsa, BEHTHAH — CKOpPO-
CTH NOTOKOB BElECTBA, SAANNCH — BXOMHMe NApaMeETDH  BHeHedHd
CPLab, KpYrd — BHYTPeHHHE HAPAMETPE MOACAH, KOPOTKHE OTPE3KH —
ROHCTANTH, CHACWHNE AHHHE — NOTOKH BellecTsa, NYUKTHPHBE JH-
HHH — NOTOKH HHQOPMALHH; B PYHRUHOH AN BHEIX HHPOPMALHONNBX
CBAIAX. KPYHKH — ADTYMEHTH, CTPEIOYKH — byukunn. ¥eaosume ofo-
SHAYCHHA BEJHYHH NPHBEACHK B TeKCTE.

Haa npescrasaenns anuamuseckof MOREAN QopMupoRaHNA ypo-
Al ICPHOBHX NCMONLIYETCH BCR AHArpaMMa, a A0A NpeacTamaeHH
AHHAMHYCCKON Mogean (opMHpoRanns Ypoxan kaprodess u3 ana-
FPAMME CACAYET HCKAUNTE GJOK pocTa 3epua.

5.2. Moaeanponanne BAMARNS CTPeccoBBIX ycaAoBHi
HA (POPMHPOBAKKHE YPOK AR

3acyxa. [Tpn Hanpamensom soanom PEHHME NPOHCXOANT HapylleHme
OFHOBHHX NPOUECCOB MUIHEACATEALHOCTH pacTeHmi. Yeeanuenme me-
dunTa BAaarn conporom1aeTeR HEAPEPHIBHEM VCHACHHEM [JHXANAA;
H3MCHECHHA POTOCHHTE3A NPOTHEOMOIONHE HIMEHEHHAM  AKIXa3HHA.
Ormevaetcs sameanenne pocra n VYMEHBIUEHHE OTHOWEHHA Hal3eM-
HOM MaccH pacTeHNs K Mmacce kopaed. [pn stom aumamuky coorno-
WEHHA Meray (OTOCHHTEIOM, AHXAHHEM i NPHPOCTOM GHOMAccw MO-
HHO npedcTasuts [71] B puge caeayvomed cxem,

100

Mo¥HD BHACARTL TPH $a3nl COCTOAHHA PACTEHHA: NOAOMHTENL-
wore, HYJEBOTO H OTPHUATEALHOrO GANAHCE OPTAHHYCCEOTD BEULECCTRE.
C MOMEHTS HACTYOJACHHS 33CYXH NOKA3ATEAN, XAPAKTEPHIVIOWLHE HH-
TeHCHBHOCTE Mpoueccos QOTOCHHTE3a, ALXaHHA ©H  npHpocra GHo-
sacch, HEYEIOHHD NOHHEAKDTCH. Han,am.ulnﬂ YACTh pa::'n:lmﬁ He B ©0-
CTOAHHH OCBOHTL OOPasYIOIHECA B Npouecce (POTOCHHTEIA YIACBOAL.
FopHeBdans CHCTEMA, OPHEHTHPYACL BAOIL rpajldcHTa BAAKHOCTH
NouBH, HAXOAHTCA B Oonaee OAAronpHATHMX YCJIOBHAX H MOMET He-
NIE30BATE VYTACBOAHEE «HINHNKH® HA OCBOCHIE HOBLYX ofbeMon
MNoNBE:
| Habaiojawmancs TeRACHUNA YBEAHYEHHA J0JOH NOAICMHLX Opra-
HOB PACTEHHA B YCIOBHAX AchHUHTA BAATH MOMKET PACCMATPHBATLCA
KK CHEUH(HYECKAN AAaNTHBHAA PeaklMAd pacTeHHdA, HanpasJeHHan
Hd NOAACPHAHHE BOIMOMHO BRICOKONO NOTEHUHAAa BOAM B (DOTOCHH-
TEINPYIOIHX uenTpax Gojee HHTEHCHBHBIM CHaGMeHHeM NOAIeMHBX
Opravos npoaykTamm gorocuuntesa [94, 223, 234, 292).

B yeaosuax aadeveilwero yCnACHNA 3acyXd B Pe3yALTATC CHIHe-
HHA HHTEHCHBHOCTH (POTOCHHTE3a W YXYAIWEHHA YCAORHA pocTa Mac-
cooBMeH MALICT 00 KOMIEHCALHONHORMD YPpOBHAE, Tawoe COCTOAHHE MO-
#ET COXPANATLCA HEKOTOPOE BPEMSA, @ 3aTeM NPoAYKTH QoTocHATe3a
NepecTaloT NOKPHBATL PACXOAL HA JAHXAHHE, NPOHCXOANT NpeKpame-
Hie (POTOCHHTE3A — NOJNCPIKAHAE CTPYKTYPHOM UEAOCTHOCTH CHOTEME
OOCCNCYHBACTCA TOABKO 3a CYET 3anaceHHofl pamee sHepruw.

llonaraem, aro noa sosaeiicToneM  HeGAArONpHATHHX  YeToBHA
B IICPHOA BETETATHEHOTO POCTA H3IMEHEHHA XapakTepa pocTa HamaeM-
HOM YACTH PACTENNA NPOMCXOAAT NPH

AM! TN < AMT[AL,

ecan AMPUYAL 20,
lpeanonomus, 4To npupoct GuoMaccH kopued COXPaHAETCH Ha
OHOM 3.r|l:mr.r-:e HAK #e OH PaBeH NPHPOCTY GHOMACCH BCErO pactedus

[67, 132

Am, MY amf
o amlEL TR e R T 5 10
AT | sl AMI+] Amd i
e SCR TR R e P ¥ 7

®

TOrla NPHPOCT HAA3EMHOA OGHOMAcCH ONpeNeNNM H3 COOTHOWEHHA
[67, 132]:

Api+l 2, .!I.mﬂ."" ol ¢m£+| aM-.f—!’-’
Amighs, Af ar* af Af (5.20)
Al e Am +1 AMI+] %
0, ecan i TR

TRE Manger — GHOMACCA HANIEMHHX OPraHoB, r- M2
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Pacnpeneacune NPOAYKETOR (POTOCHHTEIA MEMAY HAAZEMHLIMH op-
FAHAMH pacTCHHA NposeaeM BBedd, anaiornuno [20], pocrosue pynk-
UHH HaA3eMHOH YacTH pacTeHHA

I, 5. p
Bl ary = Bl/ X h (5.21)
rae fi jn— POCTOBAA DYHEUHA NEPHOAA BEréTaTHEHOTO POCTa Ham3IeM-
HOFD Oprama B VCJAOBHAX 3acyxH, GespasMepnasn.

YpaBHEHHE ANHAMHKE OHOMICCH HANIEMHMX OpPrasoB  3anHimes

B BHIE

Arme} ot/ At == ph ety (Amdaa/ AL ), (5.22)
rie Jmﬁl'ir].l'ﬂ!—npupucr cyxofl GHOMaccwW (-ro HalleMHoro oprasa

B VCIOBHAX 38CYXM, I M2

dunaunka npupoctos ofuiell GuoMaccw nocena paccMaTpHBaeTeR
B KAYECTBC BHYTPEHHCrO NepekioqaTe]ds AJ8 aianTHREHOrG yBeaHye-
HHA 2000 NOAIEMHWX OPraHoB NpH BO3AelCTEMH Ha pacrende pebaa-
FONPHATHLX YCO0BH.

3amopoakn. [oepemaenne pacrenwii FAMOPOIKAMHE  NPHBOLHT
B PALe CAVHACE K HeOOPATHMEM WIMEHEHHAM RamHeAmnx duanono-
riveckux npoueccos. [Ipn paspaGotke CTPYKTYpW cyGMOTean Bims-
HHA 3AMOPO3HOB Ha Ypomal CceabcKoXosafcTBeHnmxX KyanTyp [132,
143] caeayer npesae Beero oxapakTepHsoBaTh OCOGEHHOCTH ROSIEH.
CTBHA 3IAMOPO3IKOB Ha OCHOBHEE  QHIHOIOMO-GHOXHMHNCCKNE npo-
UeCCH (POpMHPOBAHNA ypoxas, [Ipu sToM HyHHO nMeTh B BHIY, 4TO
(PHIHONOrHYECKHE HaMeHeHus, NPOHCXOLAMNE B PACTCHHH NOA Heno-
CPEACTREHHMM BOINCACTBHEM 3AMOPO3IKA M B NEPHOT ero nocaencficr-
BHA, HEONHO3HAYHL, Kpome Toro, xapakrep maMenenms PHINOAOrHYe-
CKHX TPOUCCCOR HECKOJBKO PA3JH4eH NPH 3aMOPO3Kax o nepeoxaam-
AeHHeM u apaooGpazopanneM [35).

lNepeoxnasnenne so spema samoposkos ¥ BKTHEHO BeTeTHPYIOULHX
HEIAKANCHHEX PacTeHHi NPHBOIHT K HapyWIeHHKD HEKOTOPHIX (HIN0-
AOro-GHOXHMHYECKHX NPOLeccon (PoToCHHTesa, NHXAHHA), a B nocae-
ACACTRHN — K CHHMEHHIO NPOAYKTHRHOCTH pacTeni [198]. 3amo-
PO3EH ¢ 00Pa30BaNMe] JAbJa B THAHAX BHAWBAIOT paspyuenne cTpyx-
TVP (POTOCHHTETHYECKOro M AMXATEALHOTO annapata [174, 226, 272].
Brnocaeacteun sto npeeoamT K VMEHBWEHHID CoAepHalug Xaopo-
(PHATA, CHHKEHHIO WHTEHCHBHOCTH POTOCHHTEZa H AMXAHHA, HIMOHE-
HHAM B OeikoBoM koMmnaekce [198]. Crenenn HApYWeHHa (HAROIOrH-
AECKHX MPOUECCOB 3ABMCHT OT CHAH 3AMOPO3KA, FEHOTATIA PacTEHNA W
ero eHoTHNHYecKofl vetofivnroeTH. [rbeas PACTEHHA HAH OTACALHBEX
€r0  OpranoB  NPOHCXOAHT TOALKO B cayyae ofpasonanps Jnaa
B THAHAX.

[Ipw Modeanposannn BJIHAHAA JAMOPO3KA HEOBXOAKMO NPHHHMATE
BO DHHMaHHe HE TOALKD €r0 HEMOCPEeACTBEHHOE BOITeRCTEBHE M NOCHE-
NefleThie, HO H PenapalUHOHHBE BOIMONHOCTH pacrenuii. Haneertno,
9TO B NCPHOL BOCCTAHOBJCHHA NOCAE  NOBPEXACHHA AAMOPOIKOM

BHOBL COZMARASMLIE B Apouecce ACCHMMAALNE BellECTEA JdTpaunea-
o2

OTCH HA PENAPALHID H TeM CAMBHM OTBICKAKOTCA OT (POpMHPOBAHHA
NpOAYKTHBHWX YacTel pactenus [15). 310 uauenser xapakTep pac-
NpeiedcHUd ACCHMIAATOR B PACTEHMAX, HEIAKOHYHBUINX POCT.

M HaKDHEW, BAXHOE IHAYCHHE NpPH MOASAHPOBAHHY BOZNEACTERA
F@MOPOIKOB HMEET (PAKT HEOAHOINAYHOIO ero BAHAHHA B 3aBHCH-
MOCTH OT pasel passuTua pactenni [14, 15) Moneanpopanne ux pe-
NapAUHOHHMX BOIMOMHOCTER HeOOXOAHMO JHIbL HA PAHHHX STanax
ONTOrEHE3d 00 UBETeHHA,

Crpyktypa cyOsmoaean posaeficTBHS 3aMOPOZKOB  3aBHCAT  OT
CTPYKTYPH MOZeAH OPOAYKUHOHROTO mpouecca, AAA KOTOpOR paspa-
fIEI-I.'JIIEIEL"'I'EH C‘Fﬁ.ﬂﬂ,ﬂrﬂb. B ||FIH||:HT¢:|E HaMH CTPYETYPE MOIEAH ._pgpﬁ
MIPOBAHHA YPOMAad cyOMOReas BAMAHWA FAMOPOZKOB JAINIHHE cOgep-
#aTh GAOKH GOTOCHHTE3d, IHXANHA B pacnpelejeddd accHMHJIATOR.

Mojeanposaine (POTOCHHTE3a NPH 3AMOPOIKE OCHOBHBIETCH HA
CACLYOWHX OpeanocHakax. Hapectno, uwro sozaeficTeHe 3aMopoaka
FPHBOANT NpeXie BCEro K HAPYLIeHHID CTPYKTYPW  XJOpONAACTOD,
B Pe3VALTATE WEro yMeHbWAETCA cofep#anue Xaopoduaia s JaHcre
[115, 119, 198]. INoayuens jaknee 0 CHHAEHHN HHTEHCHBHOCTH foTo-
CHHTESA NOJ BAMAHKEM 3aMoposka [61, 115, 198]. B ¢uanoaornveckof
ARTEPATYPE NPHBSACHO AOCTATOMHO NOAHOE TEOPETHUECKOe O0GOCHORE-
HHE 3ABHCHMOCTH HHTEHCHBHOCTH POTOCHHTEIA OT CONEPAAHNA XA0pO-
guana [105, 158, 214]). HMsmewTca Marepuain of HaMeHenns kosdidn-
unenta noracwesns PAP u gopmu ceetosoit Kpusoii doTocHETeza
B JHBHCHMOCTH OT YPosHA xaopoduaia s ancreax [103].

Ha oenosanun BHINCHATOMEHHEX TEOPETHYCCKHX M SKCOCpHMen-
TAALHEX AAHHHX CKOPOCTh OTOCHHTE3A CPasy NocAe 3aMOPOaKa npH
DOTHMAALHEX YCAOBHAX CPLAH H ECTECTBEHHON OCBeILEHMOCTH MOMHO
UIicaTk  ypasnenwem Buaa (5.1), B koTopoM GyAyT HCNOABIOBAHH
TAPAMCTPE  CRETOBOH KPHBOA (DOTOCHHTE3a JNHCTHED, NOABEpPriIHXCH
BOAICRCTRHI0 3aMOPO3KA.

JHAYCHHA NapaMeTpoB CBETOBON KpPHBOH thoTocHATEe A — NAATO
Dimaxy W Yraa HAKIOHA O — MOKHO ONPEAeAHT JBVMA TYTAMK:
B SUBHCHMOCTH OT YPOBHA CONepHMaHHd XA0podraia B JHCTBAX nocae
AMOPOIKA HAH HENOCPEACTBEHHD HA OCHOBAHWH CBETOBHX KpPHBHX
pOTOCHNTES) pacTeHHi, DOABEPrUNMXCH samoposky. B nepeom cayuae
AHATEHNA MAPAMeTPOB BHYMHCAAIT H3 COOTHOWEHAR:

D enax p=10 maxRaf, 15.23)
¥ @i = @Ry, (D.24)

e (I mpy — CKOPOCTh OTOCHHTE3A PacTeHdl, He NOBPERIEHHHEX 3a-
MOpo3koM  (OpH cBeToBOM HacumennH), MrCOg-am—=2-4-'; fgr u
Faj — KOSGOUUNEHTH, ONPEILIRIOMHEe HIMEHEHHE NAATO H HAYANLHOID
Hakaona ceetoBofl KpuBol QOTOCHHTESA B 33RHCHMOCTH OT coqepHa-
HHe xnopodmana.

B peantmux yeaoprAx cpefs cKopocTs doTocHHTesa cpasy nocnae
FAMOPOIKA ONHCHBACTCA YpaBHeHHeM, aHatornaHuM (5.2).

Cropoets  oTocHnTess nocena My onmcusaerca Kax GyHKOMA
CROpOCTH OTOCHHTE3a B PEAALHEIX YCAOBHAX cpeakl, NACILAZAH ACCH-
MHARpYIOLIeH MOBEPEXHOCTH H NPOAOEHTEILHOCTH CRETIORD BREMEHH
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cytok. [laomaas accwmmanpywwed nosepxunocrs Cpasy nocie no-
BPEHAAIOUICIO 3AMOPOIKA OUCHHBAETCA HCXOAR M3 TOTO, YTO B PE3yb-
TaTe NOCACIHEro B pactedny (ocoldenmno B nosamne (aszu passuTHA)
YMEHLIIAETCA  coaepaande Geawos [145, 197], 1. e. KoauwecTmo
«ysrunonnpyowesis [132] 6uomacen. [Maowaas ACCHMHANPY IOLIER
NOBEPXHOCTH K Ha4aay CACAYOUETO NOCTe 3AMOPOIKA AHA CNpelefn-
CTCH H3 CODTHOILEHWA

i | f
Lr_r == |"|"I!i kmf,- I {5-25]
o s
rae ‘! — GHoOMAacca i-ro Oprasa NPH OTCYTCTBMH IAMOPOAKa, r. M™%

kmy — KOSQPHUNERT, XAPaKTEPHIVIOWMA CHIMeNNE BHOMACCH 3a coT
YMEHBINEHHA COALPAMAHHA GEAKOB — «DYHKUHOHHPYIOWEH» fGHoMacch;
i — YACIbHAA NOBEPXHOCTHEA NAOTHOCTL i-T0 Oprama, T M~2

Kak w3BecTHo, NMOL BANAHHEM 33MOPO3KA CHIGKAGTCA TaKAe Hi-
TEHCHBHOCTE AWXanuA pactenufl [198]. Teopetwmweckn posmoxud jipa
MYTH BBEAEHHA B cyOMOJeAn BJAMANHA aMOPO3IKOB GA0KA AMXANHA,
Hexons w3 Toro, 9To nepsHuMOR NPHAHHOR CHIGKOHHS HHTCHCHBHOCTI
AWXaHHA NOCAE 3aMOPOIKA ABJIAETCA HAPYWEHNE ILIXATENLHNEX CTPYK-
TYP, cTeNeRk ocaabaenns AMXaHHA MOMeT GHTL YITEHA KaK CTeneHb
HAPYLIEHAA STHX cTPYKTYP. Oanako B HacToslee BpeMs TeoperHye-
CHAA W SKCNEPHMENTANBHAA CTOPOHM AAHHOTO BOTIPOCA HIVYCHB HElOD-
CTaTouno. BTropof nyTs, KoTopHA GMA HCNOABIOBAH HAMH, — 3TO VHeT
BAHAHKA 33MOPOIKOB HA JLIXaHHE POCTA H [AKIXaHHE NOMACPHANHA
CTPYKTYp. Boauluoh WHTepec npeicrabaser Takme ywer SHEpreTye-
CKH O0eCUeHeHHOrD AWXSHHA, KOTOpOe ABAACTCR Xapaktepuol peak-
UHER na sKcTpemansuble yenosus [198]. B TepMmunonoran Topuan Ta-
KOC QHXaiHe HalweaercA «becnogesnmms [295] Tpu masndwn coor-
BETCTBYIOUIHX SKCIEPHMCHTANbLHMX NAHHEX «0ecnofeiHoes AHXAHHE
MOKHO yuecTh. B 3aMcHMOCTH OT CTPYRTYPH MoneaMm owo Momer
ObTL paccinTane OTACABHO (HAPAAY ¢ AHXAHHEM POCTA H AMXAHWEM
NOAREPHIHHA CTPYKTYP) HJAH YYTEHO HYepe3 HIMEHeHHe MHCICHHMX
sHaueHHl KO>DPHUHEHTOB AWMXANHA POCTA H AWXaHHA NoAAepHAHHA
CTPYKTYP.

CKOPOCTE POCTA BEreTATHEHHX H PENPOAYKTHBHHEX OPravos B cyl-
MOLETH BAHAHHA 3aMOPO3IKOB ONHCWBAETCA CHCTEMOR ypapHenwd, ana-
Aornunon (5.9). )

DyiKuHH NEPHOLA BCTeTATHEHOTD M PEenpoiyETHEHOID pocTa nmpH
MOBPEMACHHH PACTEHHA 3aMOPOIKAMH ONpeleaseM H3 COOTHOWEHHRA:

: Bi tpr g == gybi iy (5.26)

D” = kb':h ¥ {5| 2?}

FAE Kpy H Rey — COOTBETCTBEHHO NAPaMETPH, XAPAKTEPHAYVIOUIHE HaMe-
HEHHE POCTOBOH QYHEUMH NepHOAA BEFETATHBHOMD H PenpoOAYKTHBHOTO
pocTa B IABHCHMOCTH OT HHTEHCHBHOCTH 3aMOpO3Ka, Gespasmepunie.

Hrax, puweonncaniuy cnocofioM MoMno MOJedHpoBaTL POTOCHH-
Te3, AWXaHHE H rEIEEﬂP-EJIEJTE'HHE ACCHMHAATOR B PACTEHHH Cpaiay no-
e JaMOpo3ka. [IpH MOACAHPOBAHHN AWHAMHKN STHX NPOUECCOR B Me-
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pHoa noCAeledCTENRE ZiHHDPHH-I{nE CACAYET !.’qllTHBHTIn |_:|-I!IEH:|:IHLI.II'::IIIHIL'I'I'.l
pOIMOKHOCTH PACTEHHA, KOTOPHWE ONPEneNfaTeA GHONOrAYECKHMH 0CO-
GCHHOCTAMH JamHofl KyALTYPH, (azofl OHTOreHe3a M COCTORHHEM pa-
CcTCHHA BO BPeMA HCNOCpeacTBeHHOTD Hefletrand JAMOPO3IKA.

Hanowennpe obune NpHALENE MOACAHPOBAHNA $POTOCHHTE3a, ALi-
CAllNA H POCTAa NpH BOIICACTEHH 3AMOPO3Ka MOrYT GHTH HCNOALIO-
paid MPHMEHATEARHO K J060A EVALTYPE, PasyMecTcH, NP BOIMOMK-
HOCTH N0AG0pa COOTRETCTBYIMUNY NapaMeTpos.

Pazpaborannans Hamp cyOMOLeNs BANAHHE 3aMOPOIKOB HAE npo-
nece QOPMHPORAHHA YPOMKAA CENLCKOXOIARCTBEHHWX KYALTYP ONHCH-
BAeT BOIASACTBHE 3aMOPO3Ka Ha QOTOCHHTE3, JHXAHHE, POCT M pac-
npeieacHHe ACCHMHAATOR B pacTennd. Bxmwouenne cylGmonean p au-
HAMHUECKYID MOJAe]b (OPMHPOBAHAA YPOKan Kaprodeas nokasano,
qT0 OHd MOMCeT OWTL HCNOALIOBANA NPH NPOTHOZHPOBANHH NOTEPL
ypoman o7 3aMopo3kos. Kpome Toro, nasras mMofens no3soaser oue-
HIBaTh PEHOTHNHYCCKYH YCTORYHBOCTL PACTENHi K 3aMOPOZKY uepes
cOA3L ¢ HX BHYTPEHHHM COCTOAHHEM, 0 KOTOPOM MOMHO CYAMTh, B ua-
CTHOCTH, MO MHTCHCHBHOCTH (GOTOCHHTE3A H ALXAHHA He NOBPEHIeH-
HEX 3AMOPOIKOM pactednfi [62].

Jansnefwee pasputie 3TH paloTel NOAYUHAH NpH MOJACAHPORE-
i npoueccos (GoOPMHPOBAHHA KAaUecTBa YPOXaA CeALCKOXO3AACT-
BUHHEX KyawTyp [191).

Boaeanw. XapakTep BIAHMOOTHOIIEHHA MEMAY NAPAIHTOM H pacre-
HHCM JHBHCHT OTF EHIJﬁfTH TORG H .I'l_FI‘!."I.‘CI'FI} [:prﬂﬂnaa:a H OT '_I.’J.‘.I'Iﬂ'ﬁllﬁ,
na (pone KOTOPWX paisHBaercd wWHdexkuna. Oamaxko ceoficrea wHGH-
LLH X HH QT ]:IEE'I'L'I!HFI HENEIHA FI-H.I:EHH'I’FI-lIHﬂ.I’h Kak NMPOCTYEY CYMMY
Asvx oprammamos. Bawas apyr wa apyra, npecnocalinsanck, OHH
npuoGpeTaleT Hopue cBOACTEA, KOTOPHX ¥ HHX He GLAO NpH pasjeis-
HOM CYIecTBOBaHHN. BHeapenne napasnrta 8 THAHH PACTeHHA-XO3AHHA
BLILBAST MHOPOMHCICHHEE HIMEHEHHA B PHINOAOTHYeCKHX (DYHE-
UHAX PACTCHHA. XAPAKTeP M CTEMNCHB STHX HIMEHCHHA OnpeleasoT
PasENTHE HHQEKUHN H B KOHEYHOM CYETe pasMeps NPHHOCHMOrO 3a-
Gosnepannem ymepGa [69, 74, 124, 165). B anaamuuecknx sonensx
(hOPMAPOBAHAR YPOKAH 3T0 BAMHOS OOCTOATEALCTEO A0 CHX NMOp He
VUHTHBANOCE,

Bauainwe rpHOAHX Hadgesnnii wmoaeaupyerce wamn [ 128, 132]
HAMHHAA € MOMEHTa, KOraa o0HAPYMHBAWTCA BHAHMHE NPHIHAKH
NOBPeMACHHA, DPOTOCHHTETHYECKAN AKTHBHOCTE AHCTHEE OoJbHBX
pacrennit [165, 245] snauntenpno cHuAaeTCd NO cpaBHENHID CO 3A0-
poBeMi. CHIGKEHHE HHTEHCHBHOCTH (OTOCHNTE3a 3ABHCHT OT paAaa
Parropon — dasd paIBHTHA PACTEHHA-XOIAHHA, CTENEHH NOPAMEHHS,
COCTOAHHA PAcTeHHA npH 3apaxedns. Hamenenna B HNTEHCHBHOCTH
POTOCHHTESA, KAK NpanuHao, He NpOABAAKITCE B HHEYDIUHOHHEA ne-
Puol. Oamako ¢ NORBJEHHEM BHANMBEY TNPHIHAKOR NOBpEIASHHA
HHTCHCHRHOCTh (OTOCHATEIA PEIKO CHWHKAGTCA, B pALE CAydaen —
inaunteasto (o 32 %) [161].

r-'lﬁlﬂlhl'?ﬂl-l MNpHYHmAME CHHEHCHHE HHTEHCHBHOCTH 1_|:|I_':|'|'|;‘§||:1!|-|1|;_=_'-|.3
CACAVET CHHTATH CHHAMCHWE KOAHYECTBAa Xaopoduiia m HapyueHue
018 TeMHOBHX peakunll dotocnnTeaa |74, 161]. Caenosareasno, npu
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MOLCIHPOBANMN (QOTOCHHTE3A BAHAHHE HMGEKUNH HA STOT NpOUECE
MOmeT DHTE BRECACHO “eped HAMEHEeHHE ¥raa Hakhona ¥ naarto CHETO=
Boil_wpueoil dotochnresa [128, 132, [34].

Ipn 3aGosepannn nommsaercs YeTofiuHBocTs pactrennil K uebaa-
FONPHATHEM GaKTOPaM BHEWHeR Ccpeiw, MAKCHMYM TeMmnepaTypHofl
KPHBOA DOTOCHHTE3a NOPAKEHHBX HHpeKed PacTenuit capHraeTes
B CTOpoHY Godee HE3KHX TeMnepaTyp [69]. Torna sansnme temnepa-
TYPH BOZIYXA Ha (POTOCHHTES GOABMONO PACTCHHA MOMHO ONNCATS
BHPAHKEHNEM, anatornunuy (5.3):

R 0 Ta—Ta, 6 ( Ta—T, ]5 5.28
1'1'¢I|1r_ L T‘l}pl e il"d'u — -‘llrlur e T'I'rn'lﬂ __'Fle — _"|T_|nr- ! ":.. }

riae AT — remneparypuan NONPABKAD, YUHTHBAWIIAR HIMCHCHHES
YPOBHA OonTHMansuofl 348 GotocHnTesa TCMNEPATYPH BO3AVXR NpH
NOpAXeHHN pacTenna nuderunei, °C.

Haunwan ¢ momenta JAPARENHA HATEHCHBHOCTL AWMXAHAA NOpa-
MEHHLX TEAHEN FHAYATENLHO HIMEHFETCH [69]. ¥uer B Mogean wame-
HEHHA AMXAHHA NPEACTABARET IHAYHTEILHLE TpyanocTi. One ofy-
CI0BACHH, B HACTHOCTH, TEM. 4T0 AHXanue B Xofe GOACINH MEHACTCR
HEOQHOINAMHO,

Hawaawmui nepuoa saonesanns KAPAKTEPHIYVETCH INAUNTEABNBIM
NOBHIIEHHEM HHTEHCHBHOCTH AMXAHHS, OHO AKTHBHAHPYVETCH, B 18 k-
HelllleM ypoBeHb ALIXAHHA MEHHCTCH B JABHCHMOCTH OT CTENeHH Mno-
PAKEHHA N YeTORMMBOCTH copra. ¥ Meycrofiumamx COPTOR WHTEHCHB-
HOCTL AHXAHHA Mo Mepe pazsutad GoaezHn CHiKaeTcA (B pane cay-
dace, Kak 570 npueoautea & [74), 20 39 %), a npu cuasnowm nopa-
AEHHN, BEAYILCM K OTMHPAHHI, MOMET CHHIHTLCH 10 HYAA.

Aan cayuan, korna pansume Govesnedl MOAEAHPYETCH HaunHad
C MOMEHTA 33PJKEHHA, BEPOATHO, CACAYET YYHTHBATH YCHACHHE [1H-
XaHHA, IT0 TEOPETHUECKH BOIMOMHO NYTeM YBEAHYCHHA Kozdubnims
CHTA  AWxanna pocra. OG0CHOBAHHEM CAYAKHT TOT hakT, uro noa
BAHAHHEM NapasnTa y PacTeHHA-XOINHHE WA HAYAILHHX aTanax aabo-
AEHANNA AKTHBHINPYETCA CHHTETHUECKEN JeATeNBHOCTB 33 CyeT YCH=
ACHUA CHHTe3a QepMeHTATHBHMY Gexon [165), a wosddmunent aw-
XaHHA POCTa NOBMINAETCH © YHEAHYCHHEM J0JH ﬁE.'TI-I:HB-I:I-rD CHHTE3A
B OOLIHX CHRTETHYECKNX Npoueccax pactenna [255).

Huewommnecs gannme noasoasior MOIEJHPOBATE BAHAHNE Goacauel
Ha NpPOLECe QHXalHA HAYNHAA C MOMCHTA, KOFAa CTAEHOBATCR BHAH=
MHMH noBpexaenns. B sto spema amxanne YAe NOLABNCHO W Y He-
VCTOHUHBEX COPTOR OHO HHAE, Yem ¥ 3A0poBHX pacTenui. CHiMenne
HHTCHCHBHOCTH ABIXAHHA MOACTHPYETCH B [128, 132] 3a cuer cunme-
HHA AMXQHHA POCTA W Auxadws nostepaannA. Jluxanne GoaniHoro
PACTEHHA Rior ONHCHBASTCA TOrAA CACAVIOLLNM ofpasom:

R|-|| | ‘tﬁ"lanr [529}

TAE Cp, . — OHTOEHETHYECKAA KPHBAR AWIXAHHA GONLHOTO pacTensd,
Gezpasmepran.

[

VpasHenne CHOPOCTH POCTa BEreTATHRHLIX W PENPOAYKTHEHEX Op-
raHoE NOPAKEHNON0 HHEEKUNeA PAcTCHHS NPHEATO HAMH AHAJOCHY-
HuM (5.9) € YUeTOM HIMCHCHHA HHTEHCHBHOCTH ipoTOCHHTESA M MO-
rpebaeHnst dacTH accHMuAATOR napasutoM. [Moaaraes nocaeasee npo-
HOPUAOHAABHBIM foae GOAbHON THAHW pacTenus.

VBeaudenne 1000 GonsHux THAHEA PacTenns onpelejsercs nine-
cThofil hopuyaoi [124]):

p' = poexp (1), (5.30)
i KOTOPOR % — CKOPOCTL WHIEKUNH, ONPeleafeMan [0 BHPAKEHHIO
[124]:

(2 — i 2 ) 5.31
: = — n o)
e iz = I lnj_l’: l—p /? {
rae g H pa— 1oaH Gone3nn B cpokl nabnwgerud i 1l
[lospesnenne pactennii GOACINAME NPHBOANT K YMEeHLIIeHHK
MTOUAAH  ACCHMHANPYIOWIER NOBEPXHOCTH W CHIMEHHK KOJAHYECTEA

Gy HEUNOHHPYIOWEH GHOMACCH, YTO MOMHO ONHCATL  BHPAKCHHAMI
[128, 132);

Lfjnp== L{~ I-'i':rrur (5.32)
H

i} g == mi 'k, (5.33)

e Liwe— OTHOCHTENLHAR MAOWELL ACCHMUINDPYIOWE NOBEPXHOCTH
Ll

-ro oprana GoasHOTO PacTenus, M- M5 my; ,nf—g}}-uuuummpymmas
OnoMacea f-ro oprasa GonbHOFO PACTEHHA, - M7 Ryg— NapaMerp,
HAPARTEPHIYIOWING CTEenCkL nopawenns pacrennii, Geapassmepuui,

3.5, PazeuTHe cTPYRTYpW Gajosoil MOAEAH NPHMEHHTEABHO
K OTAEALHEM KYALTypam

Basosas aunammueckan smogens POPMUPOBARKA YPOMEA CEABCKOXO-
IRNCTBEHHWX  KYALTYP, ONMCaHMas B pasaenax 5.0, 5.9 MY HA A
AdAuHeliiee pazsnTie B pafoTax HAWMX SCOHPANTOR H CONCKATONElL.
Octanosnses Gogee noapolio Ha Tex AONOTHEHNAX, KOTOPHE GBAH
BHCCCHE B Ga30BYI0 MOREASL NPH MOACAHPOBANNN BANRHHS arpoMeTeo-
POTOrHYECKNX YVoAoRHA Ha npouecc POPMHUPOBAHHA YPORAA OTACAL-
HON CeTRCROX03ARCTRCHHON KYALTYPH,

fipaco. B wmonean gopsuposannA ypowan npoca [153] pesmm
BAAr00BecneMeNHOCTH NOCEBOB NPOCa ONHCHBAGTCH © NOMOLLLID cpas-
HCHIA KOJHYECTBA MIPACXOAOBAHHOA pACTEHHEM BRIarH B peaabnmx
Yeaosusx £ ¢ ero notpebHocTuio po paare 5. llocaeanss paccanTsi-
HAETCR mo MoAHpHUNpoRannoll  Bopumyae Baeinn—Kpuasaa [233],

TINTHBAIONIE BANAHHE TeMMepaTyps T/ i NpoAcIKHTeILHOCTH COd-
HeUHOro CHAHNA S5:

e = Ky (1,87 4 32)(55 4-0,01) K.
Fae Kp — sunupnuecknit Koatnent.

(9.34)
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B stoli sapucwmoctn Kf— annpokcumuposannoe na SECIePHMEH-

TAALHOM — MATCPHAdE BWpaxeswe Kpusof Baaronorpelienns npoca.
B TEUEHHE HCErD NEpHOAA PaIBHTHA:

L L
Ki=a.p e % (5.35)

rie ¥ 1/ — GHONOTNYECKOe BPeMA PasBHTHS pacTeHuil npoca, BHpa-

KCHHOE Hepes cyMMy 3QQeKTHBHMX TemMnepaTyp; a. # b, — napa-
METPh,

ITepnoa BruMeTHBanns v npoca pacranyt. [lo Mepe nospacnns me-
TCAKH H3 NA3yxXH JHCTa Bee AadbHefilune npouecc PAZBHTHA Me-
TEAKH (HBETEHHE, HAAHB, COIPEBANHE) NPOXOAAT NOCTENCHHO, OT BEp-
AYIWKH K ocHopannw. [lostomy npa MOIEJHPOBAHHH PAacCMATPHBA-
CTCH  (POTOCHHTES OTACALHMX YacTell MeTeakH (Bepxued, cpeauei,
HIDKHEN), A5 KadA0f M3 KOTOPHIX 3anMCaHa CBOA OHTOTeHeTHUECKAd
KpHBaA GOTOCHHTERA, 3

CysMapHiii (hOTOCHHTER NOCEBa npoca onpelensercd Kak cymMMma
NPOHIBEACHER HHTEHCHBHOCTH (JOTOCHHTE3A KaN1oro hoTOCHHTEINPY IO~
HIEro Oprafa npoca Ha BeAHYHHY ero ACCHMHAHPYOWER NOBEPXHOCTH
H NPOAOKHTEALHOCTD CBETAOND BPEMENH CYTOK. JanHcaH oMTOTCHE-

THYECKHE KpPHBHE NHX3ZHHA 0J8 Bcex OPraHOBs PacTeHWA W TPex 'da-
CTCH ETO METCAKH.

s onncanun HIMEHENHA BeJHYHHL POTOCHHTEIHPYIOW e NOBEpX-
HOCTH Opranos npoca L HCmoAs30Bano cooTHOWEHHe npHpocTos GHo-

Maccl Am/ /Al w yaeavHoll NoBepXHOCTHOR NAOTHOCTH 3THX OpraHon
8/. B noneBwx SKCHepHMEHTAX HeCleAOBANL naMenennn 6/ s Te-

HeHne nepuona seretaunn. Jdunavnka yaeasnod NOBEPXHOCTHON MAOT-

HOCTH pa3iHIHEX Opranos npoca onNHCHBACTCS CACAYIMUHEME YDaBHe-
HHAMH:

IO JHCTLER

=—A (Y F+B, T+, (5.36)

1aa crebaen

dwm A, Dt 4 B,
AA8 sepxHell YacTH METeaKkH

i
th= e &) 5, _ 4, (3 0],
ANA cpeaHel waetn
i
?IIJ,,:=EHP{EPE! ﬂp} [BP_AP{GFE 'I.I_D.ﬂ:]]l
AJR HHAHER TacTH
fi
':".{'r — Ejﬂ{ep o 2ﬂlﬂ}lﬂ\ﬂ — ..-‘1,,{1:', E t _Eﬂﬂ.}l'

Temnu naanpa 3epna y pasnmx uactell MeTeaw pasnue. Onn 3a-
BHCAT OT MAKCHMAJAbHO BO3MOMHOrO NPHPOCTAa 3epHa Amd .. - Me-
i
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TeAKS ABIACTCA KPYNHHEM NO pasMepaM H CAOMHEM N0 apXHTEKTO-
piKe 0 QYHKUNAM Thauell oprasom pacrenus. [Ipm smogeanposannn
¢@ POCTA HCXOAMM M3 NPeANnOJOKEeHHA, 9T0 NOCAe AOCTHMEHHA Mak-
CHMYME Pa3BHTHA METEAKH H2 ¢ CHEJETHHX BETOUEK, KOJOCKOBHX e-
wyfi i APYrHX CTPYKTYPHEX sJdementon GYAYT <nepeTeKaThs B ICPHO
«cTAPHE» ACCHMHAATH. QYHKUHA PenpoAyKTHBHOTO nepnoja AAA
sepHa ©f  HMeeT BHI
d

ol (T — 5)
ﬂi'-ﬁﬁ_z&}"gzﬁ,l o

rie ¥ f,—BpeMa cospesanna (B cyMMax QekTHBHLX TeMnepaTyp);
2 {;— MOMEHT HAY8JAa pocTa 3JepHA; ¥, .I"j — ¢cyMMa  3pdeKTHEHEX
i

TEMNEPATYP, COOTBETCTBYRLAR MAKCHMYMY DasBHTHA (-f qacTH Me-
TEARH; pf — YOHBAWMAN PYHKUAA, ONHCHBANMAA HEPABHOMEPHOCTD

pacnpefedenns nNepeMellacMby ACCHMHAATOB MO YaCTAM METENKH.

Bananne suewnnx yenosuwll 8 npoucaype pacuera NPHPOCTOR
FePHA YUHTHBIETCA Heped CyYMMH SDQOeKTHEMHX TEMNepaTyp H NpH-
poCT GHOMACCH METENKH L‘-M{I , @ TAKHKE Yepes 3aBHCHMOCTH OTHOCH-

TeABHON CKOPOCTH POCTa. 3¢pHa 3/ OT CTENeHH BAArCOGECTENeHHOCTH
nocesos EifE);

O S )

rae i, ro, i — KOSGOALHEHTH, BEAMHCTEHH R HEPEd KBAINNOCTORHHEE
Gnoduanieckne napaMerpu nocepa (conpoTHEAERHe KapGOKCHANpO-
BaHNA Me30(dH1aa, NPUANCTHOTO C0A BO3YXa).

Toraa maccy sepua m/T! MomHO paccunTaTh Kak

3 .ﬂ..m_; - .lJ'I-'ILC'E.
mit e [P T el — ), 539)
(L1 ;
3 <+ AM p{."_‘

rae C;; — kosdguuuentsl, onpelenfiomne A0JAK NPHPOCTa  3epHa
B KaMI0A uacTH MeTeaxu; ke —napamerp Muxasanca—Menten.

Oauman poxe. [Ipn MoaeanpoBanin NPOAYKTHBHOCTH O3HMON piH
[170] npeanaraeTcs paccunTHBaTL HEMOCPEACTRENHO AHHAMHEY GHO-
Maccel aepua. [Ipu stoM npupoer 3cpua AM! onwcHBsaerca ypasine-
Hen

AML— Am) . AML

:'Iu'hi m“‘.‘ll'llg_ﬂ + '.!'IHL

+ vymp, (5.40)

FAe AM; max — MAKCHMAABHO BOIMOMHL npHpocT GuoMaccw 3epHa,
JABHCAIAA OT MakcHMaianhoidl maccw 1000 sepew, npucywedi wou-
KPETHOMY COPTY, WHCAA NPOAYKTHBHEX creaell W umcaa  sepew

105



B EOJOCE; s — NPHTOK ACCHMHAATOR H3 CTe[HHA KEOAOCA H KOA0CO-
BhIX wewyf; g o — TAHIMCHC HAYAJABHOIO YIAd KPHBOA OPHPOCTR 3epHa
(onpeieacH H3 PpeayabTaTOR MOASBHEX SKCNCPHMEHTOR).

B neveprosemuofl aone O3HMAR pombL NOAeraeT B 5—7 rogax u3
10, yro npuBoAnT K Godpins notepasm ypoxan. B cessu ¢ stam npen-
Jqoxena cyomoaens crebaesoro noderanns pacrenui. [lpr stom pa-
CTHTEAbHKA MOKPOBR MPEACTABAAETCA KAk CFPYNNa TOHKHX cTepaHef
ONPEACACHHON MeXaHHIeCKOR NPOYHOCTH, 3AKPENJCHHWX HA OJHOM
EOHLLE,

BHACARIOTCA YCAOBHA — HeoOXOAHNMOE H JA0OCTATOMHOC — AA8 HAa-
CcTynaeHns noaeranwd. HeoGxogumoe yehoswe AN8 HACTYNJIEHHA nO-
JETAHHA 3aKAKYMAETCH B TOM, 9TO PACTEHHE OTKJIOHACTCH OT BEPTH-
HEAbHOTO MOACEEHHA M08 BOSACACTBHEM BHOUIHHE CHJ, 4 A0CTaATOU=
HOE— B TOM, YTO PACTEHHE He BOIDPALLAETCH B BEPTHKAJLHOES
NOJOHEHHE MOocAe NpekpallleHds BO3NSACTRHA STHX CHJ.

[Tpn wanwunn BeTpa MoACraHHC PACTCHHE BHIMBACTCA CHAOA BET-
poporo Hanopa F. B nepsom npnlanmenns MOMHO CUATATL, 4to F
npuaosKena K pepxuefil dactn pacrennd. B cayvae ecan MOMeHT M3rn-
Galowmit My Goasite win papen MOMEHTY ylepamusaiomesy Mg,
BRHNOAHACTCA  YCAOBHE, HeoOXOMHMOE [AMA HACTYIICHHA MNOJEranna:

M = Fl, (5.41)

M= F,.l (5.42)

rie | —coOTBETCTBYIOWAA BHCOTa pactenuf; Fyg;—cwaa, crpems-
WAACA BEPHYTL PACTCHHE B BEPTHHAABHOE MOVIOHCHHC; PACCHHTWRA-
CTCH B COOTBETCTBHH C TeopHed Aedopmawun rufknx cTepxpeft mo
BHPaXeHHID:

Fog= ko Bl IR (5.43)

rae kyy — kosdduunent nponopunonaisHocTH; E — moayan ynpyro-
CTH PAcTeRni; /y — MOMEHT WHEPUHH B NONEPEYHOM CCHEHRH, KOTOPL
MOMHO BHYHCANTD, 3HAA AHAMETP H TOJUIHHY CTEHKH COJOMHHE
credan.

CHAy BeTpOBOrO HANOPa NPEANAracTed PAacCTHTHBATEL MO HIAECT-
HOMY M3 (hHIHKH YPABHEHHID B 3ABHCHMOCTH OT CKOPOCTH BETPa H
NAOTHOCTH BO3Ayxa. B ypasHenne Takme BBOAHTCA  Koxpduunent
ocaaluienna BeTpa a., IABHCALLAA OT TYCTOTH W CTEMEHH PAIBHTHA
pactensii. Joctatounoe yeaosHe BRNOINETCH, ¢cau

P=Fy,, (5.44)

rae # — cuaa, coagapacman Maccodl PACTEHMHA.
B cayuae me uanoma pactednii HCAOABIYETCR HePABCHCTEO

O 5 Mpax/W s, (5.45)

rae 0 —npefedbio L0NYCKaeMOe HANPAMCHUE B MaTepHane pacre-
HHR; Wy — MOMENT CONPOTHBACHHA B KpHTHYeCKOM cevcHui; Mmax —
MAKCHMANBHEI H3rnfammmi MoMerT.
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TMpr acwie NoJeranne BH3NBACTCA AHHAMAYCCKHM BOZNEACTBHEM
canedas goacan. [puEnMaercd, 4TO NOJeradde BHE3HBAKNT KPYNHLE
Eanam JosnA f, HMeonine HanGOABIIYE) KHHETHUCCKYID 3HEPTHE. He-
pfix0ARMOE VCTOBAE NOJerania BENOAHACTCH, CCOH

ugn = A, (5.46)

rie ti— KHHeTHYECKaA JHCPrHA Kanan A0MAA; A — paboTa, KOTOpYW
HeoBXOANMO COBEPIINTE KanaaM A0MAA, uTobbl BHIRATH OTHIAOHEHHE

pacTeHHil OT BEPTHREAALHOTO NOMOHEHHA, ;
Beanunny f,; MO#HO PaccuMTaTh, 3HAA Maccy KandH H CROPOCTh

of MaIcHHH. "pl:,’l,lm.‘.IﬂH{HEl, 4TO Kanag A0XIA HMEnT Eih[‘p-ll"[ﬁ{'ﬁ}'lﬂ
QOpMY, MACCY Kanan MOMHO BHPa3nTs Hepel AHAMETD.

Ilna onpefedciHni AHaMeTpa Kanedb JA0AA W CROPOCTH HX Nane-
IHA MCMOB3YIOT H3IBCCTHEE 3MNHPHUCCKHE A3ABHCHMOCTH, CRAIEBAN-
mHe 9TH XApAKTCPHCTHREH C HWHTCHCHBHOCTRI® BRINAAAHMIHX O0CA1KOB.

B cayuae AOKAR NPOHCXOIANT YBEAHYEHHE MaccH PacTeHHd oT
AAHTENLHOMD HaMOEAHNA. [Mozromy yoaosHe, AOCTATONHOE IMA Ha-
CTYNAEHHA MOJET3aHAA, 3aNHIIETCR Kk

Phy = Fya (5.47)

rae kg — NOKA33TENL YBEANUEHNA GHOMACCH PACTEHUA OT HAMOKAHHA.

B cayuae naloMa PACTEHHA JOCTATOUHOE YCAOBHE MOJEraHHA pac-
cunTaBaeTed no nepasenctsy (5.45). ITpn coBMecTHOM AefcTHHH HAa
pacTedWe J0MAA N BeTpa HeoGXomaWMoe ycaomue AAA HACTYMACHHA
NOIErainil BhIMOJHASTON, C/AH

mpt 4 Aa = A, {5.48)

rae A, — paboTa, COBEPIIAEMAN BCTPOM.

JocraToulble YCAORHA N8 NOJEraHuA T¢ He, 4T0 o B CayHae
¢ A0 IEM.

Yaer noteph YPOKaR 38 CHET NOJCraHHA OCYILECTBAAETCA CAeaYK-
mus ofpazom. B noaermes nocese  YMEHLIIAETCA  WHTCHCHBHOCTD
AP p u3MeHASTCA ACCHMHUANPYIOWLAA NAOMAAL AHCTLER, UTO NPHBO-
T K CHHEEeHAn nuTenciuanocTy dotocnntesa. B modean sto yuuTh-
BACTCH € MOMOIILIO COOTRETCTEYIOWNX Kosddpnunenton. Boaswme no-
TEpH VYPOMKA® CEA3AHW € TEM, YTO B NoJertles Nocese yXyaulakTcH
VYCAOBHA  HAJIHAA  IepHA N rtH'r'[J.‘-lll[.'ll]."ETTH nopnAecHHan GHoMacca
1000 sepen. [doas ymensmienns GHOMACCH 1000 3epen z B MOIEAH
VUHTHBAETCA NpH OOPEACACHHH MAKCHMAALHO BOIMOMHOID IpHpOCTA
Jepua.

Puc. Tlpn MoleanpoBanii NPOAYKUHOKHOrO NpoOUEcca prea [101]
VIHTHBACTCH, UTO PHC— JATONAACMAA KYALTYpa H paccMaTpHBACTCA
ciocobHocTs K IIIII:BI'I.'[:I:II]IT'I'.‘:II}' A BOOe JHCTHER H credach puca.

Onucaune npouecca QoTocHHTeda JwHOre N3 MOTOCHHTEINPYIO-
KX Opra’Hon AaeTcHd OTAEIBHO AJ8 HaaeoAHofl # NOABOAHOA wacTen
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pacTednil. DyHKUHA BAHAHUA TEMOEPATYPH CPeAM Ha Mpouece
CHHTE3A KYJILTYPR PHCA HMEET BHA: : pouecc. ¢oro

Th—T Th=—T
1Fw‘1:lm;u:l= o da [E = I o i o
i|:I-|.||:|-'r_ T.l]'-l- Tlinll-r'— T.d'-l .

;:11: Ty —anesnas  Temneparypa BO3ayxa HAn poad, °C; Ty
4 apt — COUTBETCTBEHHO HANATLHBIC H ONTHMANLHLEC JHCBHHE TeMie-
PATYPH BOXAYXE HAH BOAW 448 doTocHaTeaa, °C.

A pacueta QOTOCHATE3d Nocepa puca 3a CYTEH Whipe cyMMB-

PYWTCA 3HAMEHHA (OTOCHHTEIA HAABOAHOR H MOAROANOMN -
R fasth ABOAHON yactefl i-x

(5.49)

[. & I
m:rA:q:' E m-r, i ZI ﬂ}s, s '[5-'50}

CHOpOCTL MaMencHns Bo BPEMEHH acCHMHARPYIOWER NOBEPIROCTH
NOABOAHOH YaCTH PACTEHNA ONHCHBACTCS YpaBHCHHEeM
dif ,  dm /
a1 =} br' Y- {5.51}

Chenosatensio, 18 HajiBOANOA YacTh pacTeHHil ananorHINOE
YPABHEHHE HMeeT DHA
dif dm) |
B A

rie Ye=2/h; z-—caofi oW ma pucomoM nosme, M: & — BrcoTa pacre-
HHA, M, O; — yAeAbHAR NOBEPXHOCTHAS MAOTHOCTE JAHCTLEB N cTed-
Jaef, r- M2,

Xaomwarunk, [lpn paspatorke monean NPORYKTHEHOCTH XJ0N04at-
Wika [195] pasent Gaok dopsuposanna ROPOGOUCK H ONHCAHO BIAHA-
HHE Ae(OJHALNH N3 OCHOBHBIE NPOUCCCH 3 HIHELCATeNLHOCTH pa-
CTEHHI.

CHOPOCTE HAKOMACHHA MIEMEHTOE NPOAYETHRHOCTH XAONUATHHKED
B TCHCHHE MEPHOAA PenpOAYKTHBHOIO POCTa HEOAMHAKOBA. B Hayaie
nepnoaa ofpasosanne GYTOHOB HACT MElACHNHO, 33TEM GHCTpO BOZpa-
CTAET H K HONLY OCPHOAA BHOBL 3aMendsercA. Takan aakomoMepocTs
GHaa Hemois3oBana PR ONHCAHHE NPMICCCOB HAKONAeHHA GYTOROD
KOPOBOHER N CKOPOCTH HX COIPeBaNNg. Koanuecrsennoe onucaie Ha-
RUNIEHHA 3AEMENTOB NPOIYKTHEHOCTH NPOBOAMAOCH NO TPeM nepHo-
Aam: opupposanne GyTOHOB, oOpaIOBAHMHE KOpOGOuer # coapenanne
zgﬁﬁ-ﬁmﬂunu- [pupocr wncaa GyTonos Ang/A onpeseasaca no ypae-

Ang BNTE . 100~ 1y 10

R Tl T (5.53)

AfEmaE __ "
rae N= MAKCHMAABHOE SHCAD OYTOMOB, KOTOPHE MOryT ofpaszo-

BaTHCH H3 OAHOM pactennn; fuwi) — dyukuns poage
] ACHCTRIA =
o el BAAKHO
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Ofpazopaune KOPOGOYCK 1y ONHCLBANOCH YPAaBHEHHEM

L L] b . Joe! Il}ulnr 1 Iﬂ
o, s

roe rig=—YHcAo ﬁ}fTUI[HH. ﬂﬁp.‘:IH-LIHHHLIJHII:Fl K JATEe UBCTEHHA HA OIHOM
pactennn; f(w:) — QyHKEUHEA BOZACACTBHA BJIAMHOCTH NovBH Ha fop-

MHPODAHHE Hﬂpﬂﬁﬂ'—li’.‘b’..
Anagormting GEa0 MOAYHEHD VPABHEHHE A8 PACHETA CROPOCTH
CodperaHiA P'H:r].'.l'l:lﬁi:l'-lE'l'II1 JHEAE COFpenllHX Hﬂpﬂﬁlﬂqu{

ARk, e barug - 107~ In 10 0 5.50
T (T A i

rAe fy— HHCAO KOpOGOMCK K AaTe MX PACKPHTHA, WT. K3 PacTeHue;
§ — KO3(PPHUHEHT, XAPAKTEPHIVIOWHA OGHOAOrHYECKYID HIPeHEHNOCT
kopobouck; f(D) — dyukuua poageficTeA  AeHURTE  BAZMHOCTH
BO3AVXA.

Pacnpenenenne acchmuantor. Oasa M3 raasuex  TpyaHocTed
B paspaborse AAHHHONCPHOAHHX AHHAMAYECKHX MOICAeH NpoAYHETHE-
HOCTH PHCT‘I’.‘IIHFI CBH3AHA © ]IL‘iI'}ﬁ-;H}.-'I_iI".'rIﬁchm MIICIHPORAHEAE pacnpe-
AeNEeHHA ACCHMBAATOR B pacTennn. B Gazopofi mogenn popsmuposanni
YPOXaA, HIAOKeHHOR B pasfeaax 5.1—5.2, Mogeanpyerca poct opra-
HOB PACTEHHA, NPH KOTOPOM BCE JAHCTLA, CTeOAH, KODHH H penpoayve-
THBHHE OpPrafel paccMATPHRAKTCH KAk oaud ob6obIEeHHHA opran —
OAHH COOTBETCTBEHHO JAHCT, crefedh, KOpeHNs o PenpoiayKTHEHG
oprai. Ha ocHoBe MOReARpPOBAHKA pacnpene]edHdd ACCHMHAATOR H
3JEMEHTOB MHHEPANLHOr0 NHTANHA, NpoBejeHHOro B paszgeae 4.4,
OTEPHBAETCA BOAMOMKHOCTE NPEIAOKHTE 407 6330800 MOLETH TPHHIH-
MHaALHO HOBREA NOAX0A K pacnpeieieHdio accHMHIATOR, VHHTHEBAN-
tum'l ﬂDIl'I]P-Ilﬂ-ﬂHLI.EJITI]'FHHl: OTHOMEHER MERILY NMPONIE0IANIHMA § MO=-
TReGARIOWNMI TEAHAME B HX HIMEHCHHE B OHTOMCHE3IC M0 BAHAHHEM
SHAOTCHHBIX H SKIOTCHHEX GakTopos.

Culras, 4To HIMEHEHHE Maccw Beex JAncTees, crefaefl, xopuefl n
PENPOAYHTHANKX OPrasos ABAACTCA H3MEHEHHeM Maccu ognoro obob-
WEHHOTO OpPrada JAncTa, cTefAd, KOPHA o PenpOAYKTHEHOrO Oprana,
Gyaes HayuaTh PocT KamAoro 3 Takux ofobmennux opramos. B co-
OTHETCTEHH € HATOWEHHEM B paiiene 4.4 paceMmarpusaem poct obod.
UIEHHONO OPraHa Kak cOOTHOWEHHE HHTEHCHBHOCTCR ACACHHA H PACTA-
WeHnd KAeTok. B cBfaH ¢ 3THM BROOJHHM ele oaHo obobuenme:
Gyiesm ONEpHPOBATL TAKHMH XapPAKTEPHCTHKAMH, KAk OCpelHeHHas
OTHOCHTEbHAA CKOPOCTH POCTAa AEJeHHEM H POCTa pPacTAMEHHeM Ka-
ALOCD Opraga, Gllpl:.'lE:JHH, HCXOOA HI NOJdo#eHnH, NPHEEIEHHBX
B pazgene 4.4, sanpoc accCHMHARTOR CO CTOPOHE MOTPEGAMIOMIHY THA-
Hefi. Byaem paccmatpupate nepeufl (148 pocta nedennem) H sropof
(A75 pocTa pacTAMeHHeM) ypoBul noTpeGHOCTH OPralos B NPOAYKTaX
fOTOCHHTEZA,

Ha ocwome mnccaefonanifi, KOTOpMEe PacCMaTPHBAANChH B pai-
Aene 44, noa neppHM  (MHHAMAJARHEM)  ypoBHeM noTpelHOCTH
npiHMeM TO KOJHYECTBO npoiykTos doTockuTesa, Kotopoe OGyiaer
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JOCTATOUHO JAR HHTEHCHBHOIO NPOTEKAHHA NpOLecca MeNelHd KACTOK.
Ananornuno sepamenno (4.22) KOANMCCTBO ACCHMHAATOR, noTped-
HOE A BOCOPOH3BCAEHHA KaeTok, OYACT NPONOPUHOHAABHD HCOXOI-
HOM Macce MEpPHCTeMB PACTYIMErO OPraHa H NOTEHUHAALHOR HHTEH-
CHBHOCTH AeNCHHA KASTKH, HHTEHCHBHOCTH KOTOPOR onpeieasercd
TAKAKE TEMOCPATYPHEM DERIMOM.

Caeaya (4.22), aanmuem nepewil yposens norpeluoctn (3anpoca)
B ACCHMHAATAX IAA POCTa JeJCHHCM B BHAe: '

i fe=1
AFY A fep il
¥ B Al -

rie AF Al — KoanuecTeo NPOAYKTOR (poTOCHHTE3A, notpebuoe 114
pocta AedAeHHEM {-r0 OpraHa, r- M—=.cyr ' Am; ep/A — Macca me-

PHCTEMH PACTYIMErO Oprada, r-M~%.cyr!; Tiy— OCpeaHeHHAas no-
TERUHAALHAR HHTEHCHBHOCTL JEJEHHSE KAETOK MEPHCTEMB {-T'0 Oprana,
Gespaamepnas,

CyMMapiuyw MHHHMAJbHYI0 NOTPeGHOCTL PACTEHHA B NPOIVKTAX
POTOCHRTEIA ONpPeleanM Kak cyMmMmy notpelnoctedl Bcex opradom:

rae AFfAl— goauuccTBo acciMnaAToR, HeofxoauMmoe 1A pocra ae-
JCHHEM BCEX OPraHOB pacTenua (nepewWi  yvposeHs notTpelHOCTH),,
r-m-%.eyrl,

Hexoan w3 coofpamennil, npuselennuyx 8 pazaene 4.4, sropoil
YPOBeHL NOTPeGHOCTH OPradoB B ACCHMHIATAX NPEACTABNM Kak KO/aH-
YCCTHO NPOAYKTOBR (POTOCHHTE3A, NPH KOTOPOM o0ecneinsaeTch BhCO-
KEA HHTCHCHBHOCTL NPOUECCa PACTRACHHA KJACTOK NPH CHAAAHEBANI0-
WHXCH YCAOBHAX BHEIIHEN cpein. .

Ilo amanornn ¢ pupaxennes (4.26) KoanvyecTBO acCHMHAATOR,
HeoGxoanMoe A48 pocTa pacTamennes, GyieT  NponopUHOHAALHO
Macce peell sakonumBwefi gejedHe YacTH Oprana H NOTEHIHAALHOMN
OTHOCHTEABHON  CHOPOCTH pacTamenns Kaerox. Ha mnTencHBnocTs
STOTO NPOUecea 3HAYHTEALHOS BJAMAHHE OKaIWBAeT TeMacpaTypHuf
PERHM NOCEBOR H VEAOBHA YEJIAMKHCHHA.

Hexopa ma (4.26) ommwem propoft yporenk notpebnoct (3a-

npoca) B NPoAyKTax (OTOCHATE3A 498 POCTa PACTAMEHHEM i-To Op-
rama HHPHH’IL"HI[EH

ASHAL = ml aen KL (T KL (W), i, s, p, (5.58)

rae AS /Al — KOANYeCTBO acCHMHAATOB, HeoGXONHMOR 148 POCTa pac-
TAMEHHEM (-TO OpraHa, r- M. c¥T'; Mipacr)— Macca saxonunpmed

AedeHne 9acTh oprana, r- Mm% ['yp — ocpeasennan noTeHUNANLRANR OT-
HOCHTELHAA CKOPOCTL  PACTAMCHHA  KAETOK i-ro oprama, cyri;
Kp(W) — dynsuns BanAHNA BISAHOCTH NOYBH HA POCT pacTime-
nneM, GeapasmepHas.
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KTy, I=L s o1, p, (5.56)

_f: =% AFifAl, isl s, op, (5.57)

Bupamenne (5.58) npumennmo A48 OnpeleneHis BTOPOTO YPOBHE
nOTPeGHOCTH B SCCHMHAATAX AR POCTA PACTAAEHHEM HALICMHBX Op-
raHcs, B HDTDPH:U'. NETEHHE H PHETHH{EI[!!E KACTORK OARTEALHOE BpCMHA
HANT OAHOBPEMEHHO.

"Nan KOpHEBON CHCTEMB XapakTepHa Ta OColEHHOCTL, HTO ¥ HH‘[;J!H
FoHA JedeHER H 30HA PRCcTAMCHIH NpoCcTpalcTEEHRD pazpefenn. JTa
acoBCNHOCTh MoReT GMTh YUTeHA NPH MOIEJHPOBAHHN 3anpoca KOpHA
p ACCHMMARTAX ma poer pacrmsenmem. Caeays (4.28), norpebmnoc
KOAHYECTRO NPOAYKTOB QOTOCHHTEIA MOMEeT GHTL NPeNCTARACHE Npo-
HOPUNOHAALEE Macce peell 3akondnslel penenve ACCTYnaomed
8 30HY PACTAMEHNA UYACTH KOPHA H NOTCHUHANLHOA WHTCHCHBHOCTH
pacTAMeRNA KAeTOK. EcCTecTBeHHO, STO HHTEHCHBHOCTL STOTO MpO-
necca B AHAYHTETRROH ?-IZL'I.'IE OnpegenHeTe TAKHE BINHAACHM TeMIMEpa-
TYPH H BIAKHOCTH NOYBH. f

Ha ocuose (4.28) onuem BTopoii  ypoBedb notpelHocTH (3a-
npoca) B ACCHMHJIATAX AAA POCTa PACTAMEHHEM KODHA YPaBHEHHCA

i i=2
AS, 23 AT, wepy Tﬂ'
fut d Al

e o (T) K (W), (5.59)

rae [yp— OCPEAHEHHAR TOTEHUMANLHAN HHTEHCHBHOCTL PAaCTHHEHNHA
KACTOK KOpHA, GE3pazMepHan.

Toraa cyMMmapuyo notpednocTs (3anpoc) B acCEMHAATAX BTOPOro
VPORHA A8 DCEro PAcTeHHA ONPeIcinM  Rak CYMMY [InTp':ﬁl-luE'l'EFl
CeX OPraHos AAA POCTA PACTHREHHEM:

AS /At = ; ASiINEE delis T, p {5.60)

rae AS/Al — KOAHYECTRO ACCHMWARTOR, NoTpebHOe 1AH pOCTa PacTA-
WeHHeM BCeX OPraHoB  pacTenmus  (BTOpOfi  ypomens noTpebHOCTH),
rem3-cyrl,

AHaJOTHYNHD pACOpeacacHHn CcBOGOAHEX YrACBOAOB H 430Ta Ha
ypopne gurosmepa (csm. pasaen 4.4) npoBeaesm pacnopejenenne npo-
AVETOB (QOTOCHHTE3A MEX1Y OPraHiMH PacTeHHA B ABA 3Tana: pac-
npeledaenne no noTpefHOCTAM MEPBOrG W BTOPOre YPOBHeH 3anpoca.

Ha nepeoM sTane pacnpeiedcHie NpOoAVETOR QOTOCHHTEIA OCY-
WECTBAAETCA [0 3anpocaMm nepeoro yposus norpebuoctu. [lpn stom
BOAMOMHE ABe cHTyaund. B KaueeTee nepeofi paccmotpum cayuai,
Korga onpeneaseMuft no Qopuyaam (5.2), (5.5) doTocHHTE no-
Cepa 33 CYTEH OyaeT Menbllie HAW papedl  CYMM3pHOMY  NeppOMY
YPORHID NOTPeGHOCTH BCCX OPraHoB B NpoiyxTax OTOCHHTESa, T. e

D' = AF! /AL, (5.61)

B stom cayyae pacnpemgencHHe NPOHIBOAHTCA nofolHO onucasd-
HoMYy B paziene 4.4; ¢ NOMOWLIO BReleHHOR Havn GopMyau (4.34) —
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(byukunn pacnpesencuns 1aa pocTa aea
e ; AcaenneM. [punnsvan po -
HHe prpamenne (4.34), onnwem sty dyvakumo: : o

, APl ARt
‘i‘a"_d.r ||'I——M » il 8, r, p, (5.62)

rae & — byHEUHA NOCTYNJACHHS NPOIVET -

AAA pOCTa METeHHeM, ﬁu::paamnpuaﬁ. S i SR ol
31a (yHKUBA — QYHEUHA pocTa AedeHueM i-ro Oprafa — xapag-

TEPHIYET 40K MOTPEOHOCTH [-ro OpraHa o ACCHMHAATEX B CYMMap-

HOW NOTpeGHOCTH BCEX PACTYMINX Opranos ans pocTa Aedennen.
Ipnvenas dyuxumno pocTa DeTeHNeM, N0 aHAJOrHH © HHp‘ﬂ.:-H.E-

Huem (4.36) onpeneanM KoaHdecTRo ACCHMHAATOR, TPAHCTIOPTHp Ve~

MEIX B PACTYUIHE THAHN {-ro Oprama, no BHPAKEHHK
: 0
D = gl (5.63)
rie m;g:::m_ ROTHYUCCTBO ACCHMHAATOB, MOCTYNHBUWIMX B - opran na
POCT pedenneM, r- M2. ey,

Ecan me yenosne (5.61) He coGAKNARTER 1 KOAHYECTRO Npoayk- '

TOB (POTOCHNTE3a 3a CYTKH NpesHulaer
CYMMAPHHA Nepewi
NOTPEGHOCTH BEEX OPraHOB B aCCHMUINTAX, T. E.p P YposeHb

@ = AFT AL, (5.64)

TO PACNPEICICHHE ACCHMUAATOB MCHAY OPrapnamn OCYINeCTRAAETCR
% COOTBETCTEHH © 3anpocoM BTOPOro YpoBHS {aaa pocra pacrame-
HHEM) NOTPeGHOCTH B NPOAYKTAX dPoTOCHNTEIA,

[pw s10f cutyaumn (Hexoas us ofiCyHACHNA, NpeinpHHATON
B pasnene 4.4) pacnpegefende wier ¢ YUETOM KaK Nepeore, Tak
BTOPOro ypoBHS NOTPeGHOCTH B ACCHMHIATAX, YUNTHBACTCH COVETA-
HHE STHX JBYX 3aNpOCOB W BROAATCA ABe dasm pacnpenenennn. as
nepnof dase Gyaer xapakrepuuM To 06CTORTENLETED, YTO pat:r[pr:m-
<IEHHE ACCHMHJATOB BIET N0 NepBOMY VPOBHMD notpelinoeta. Koanue-
CTHOD ACCHMMIATOB, HANDABANEMLX B PACTYILNE TKAHH (-ro np}aua
TpebyeMoe 408 pocTa fedeHnem, NPHAHMACTCH PABHEM MHHHMAILHOR
{(nepeoro yposua) norpeGuocts i-ro Oprana i

O P =AFlfAL i =L s, r, p. (5.65)

Oranunteasnofl ocofennocTsio Bt
. J opoil dazw pacnpeseacunn Gy-
ACT OCYMECTBACHHE PACHPeledCHHA OCTARIETOCH (ceBepx GFHHII:I'IZIIGI%:J
?;npurﬂ REPHOTO YPOBHA nMOTPeOHOCTH) KoJaHuecTR: ACCHMHIATOR.
a stofl daze pacnpegeacHue wier c YHETOM  3a0pOCOB  BTOPOrQ
gg::;rlsltuggmmm T::IJM;.-, KdK 3TO NOKasano B pasgene 4.4: ¢ MM OLL B

HaMH Q@opMyas (4.40) — dvakann pa

POCTa pacTaAReHeM. = S

VunTHBan s . . d
B Buze paenne (4.40), sanuwen dynkuno pacnpenetesis

g - ASf a8
7 dmm Al .'II > (Ehsrop, (5.66)

rae = DYHEIHA NOCTVIAEHHA ACCHMNAATOR B i-fl opran a8 pocta

pacTAMeHHeM, GeapasMepHan.
Awanornuno (440) sTa dyHKUWA, HA3WBAEMIA HaMi DYHHLHCH

pocTa pacTAMEnneM {-ro oprada, XapaxkTepHIyer AoJ0 noTpelHOCTH

i-r0 Qprasa 8 ACCHMHJATAX B CYMMapHOH noTpedHOCTH BCEX pAacTy-

UIHX OPrajos 448 pOcTa PacTaHeHHeM.
Hexoga na (4.42) aanmmem ypaBHeHHe, ONUCHBAWILEE TPAHCHOPT

ACCHMHNATOR B (- opram gHa pocT paf."l'ﬂ}l{l'."ltl-ll}hl:
DN — g (O — AFYAN, il s, 1, p, (5.67)

rae mﬂm“}—mﬂlwecrﬂn ACCHMHAATOB, NMOCTYNHBIUHX B (-A Oprad
HA POCT PACTHEHEHHEM, I'» M. cyT™L

ANanorHdHo TOMY, KaK 3TO NPEACTaBiAcHO B Bupamennsax (4.68),
(4.69), paccMOTPEM AHXATEALHYH) AKTHEHOCTE TPEX PA3JHYHHX 20H
-r0 Oprafa: MepHCTeMaTHYecKol, pocta aeacuueM o Aunddepenunpo-
BAHHON:

Ri™ == Caigls 4 Cam' g, (5.68)
Rﬂ'm’=u5f€mm§‘“ﬁ]rpfq. 5 £ Mep, pact, (5.69)
rie K;— HHTEHCHBHOCTL JHXAHHA OTHENLHOR 30HW [-r0 oprada, rx

M. eyl

Hamencune GHOMacCH Kamioi w3 Tpex 30H (30HW JedeHHH, 30HM
PACTAMENHA, 30HH AnddepenUHPOBAHHA) OnpelefseTcd COOTHOLE-
HHEM CROPOCTERN CACAYVIOULHX NPONECCOB:

B 30H¢ ACACHHA — CKOPOCTH NMOCTYIJCHHA acCHMMAATOR 1aA pocTa

ASTEHHEM H 3RTPAT Ha ALXaHNE;

B 30H¢ PACTAMCHHA — CKOPOCTH NOCTYNJEHHA NPOAYKTOB OTOCHH-
TE3a A48 POCTA PACTAMEHHEM, HIMEHCHHA MACCH JIAKOHUMBLIHX Ae-
JeHHE B NOCTYNAWINKY B 30HY pacTAMeHHs uwactell i-ro oprama, 3a-
TPAT Ha JAMXanHe; B 3oHe ANGQePERLHAUHE — CKOPOCTH HIMEHCHUHA
MACCH 3AKOHYHBIIMX POCT pacTa:menHeMm vacrefi {-ro oprasa ® nocty-
nawmex B 204y AHdupepeHuNpoOBKH, CKOPOCTH pacnala cTapeiomiHy
CTPYKTYP H 3aTPAT HA AHXAHHE.

Caenyn supasenusy (4.71) n (4.73), Moxn0 3anucate YpanHeHis
WAMEHCHNA OGHOMACCH PAITHYHEIX THEaHed {-ro Oprana: MepHCTeMaTd-
YecKON, TKAWH, B KOTOpPOR HNTCHCHBHO HAYT NPOUECCH POCTa PacTd-
MeHHEM, il THaHH, B KOTOPOf 3aBepllenl npouecckl Anddepenunamnn.
JTa CHCTeMAa YPABHEHHA HMCET BHA:

Al DR} p g — pf R} ol ep)

__Muj ‘P'Irﬂfﬂ.f 2 m{;wu + f'l.FFti il | ‘“N."If“ e RJ :p.lrﬂ1
il s r.p

Arrgf V0 fp— A= PN A — gl ) _ plusda) (5.70)

Amp P At e Al PN AL L T glm] et _ plivbe)
]

il 5 r.
117



Cucrema ypaouennt (5.70) nosmoaser ouennts HAMENeHHe GHO-
MACCH PAINGHBIX TKauell i-ro oprana pacTeHHs s oWToreHese, mepe-
X0L MEPHCTCMATHYCCKON THAMN B 30HY  pactTamenus, NOCTYIACHHE

TEAHH B 30HY .:lHl:Ihl:]'-L'pE'HLI.:II]:I{JBHII. Eetecteenno, uro APHPOCT BCEH cy-

;4&;_1 GnoMacc {-ro oprana GyAcT pasen cymme APHPOCTOR BCeX TRa-
HCH 3TOr0 opraa:

Ampfdi =Y Ami™ Al s = mep, pact, andi, (5.71)
¥

# NPHPOCT Cyxofi GHOMACCH BCErD PACTENNA — COOTBETCTHENNO

AM'/At= ¥ AmlfAt. (5.72)
i

Cpopuyanponanume B pasaene (4.4) noaoweHns N0IBOARIOT Mo-
HOBOMY MOACAHPOBATL pacnpefedenne NpoAYKTOB dwoTocHHTE3A B pa-
CTCHHH B YCAOBHAX HactTynmaloued 3acyxd. Hasenenne sanpoca no-
TPCOARIOMNK TRAHEA B OT1ebH kX OPranos B YCAOBHAX 3ACYXH Npel-
CTABIACTCH YPABHEHHAMM, AHAA0THUHE M (4.48) » (4.49).

Hanomennwe soanduxaunn no OTACALHHEM CEALCKOXOIRACTREH-
HEM EYABTYPaM 3HAYHTEABHO JONOJNAIOT Gazopyio Moaeas hopMupa-
BAHNA YPORKaR, PAcCCMOTPCHHYIO B pazlenax 5.1—5.2, u noasoanor
YAYUILNTE KOJHYECTBEHHOE ONHCAHHE BJANNHHE ArpoMeTenpoaorye-
CKEX VCA0BHA Ha Npouece GopMuposanns Yposan.

HPE,LI'IIJJ:HEIIHHH HOBHA MOAXOI K pacnpeicienno ACCHMILIATOR,
OCHOBRHHEH Ha YHETe MOHOPHO-AKUCOTOPHHEX OTHOWICHH MEKLY Npo-
HIBORAILHMH | NOTPEOAAIOWNMH TRAHAME, H €0 CTHKOBKA € OCTAAL-
HEMH G10Kamn Gazosoll MOACAH NO3BOASKT TOBOPHTL O TOM, YTO Mo
CYWEeCTRY pazpaloTan woswif, stopod BAPHANT Gasonoll Mogean dop-
MHPOBAHHA YPOXARHOCTH COABCKOXO3ARCTRCHHBX KVABTYP, peannsa-
UHA KOTOPOro B arpoMeTeOpoorHieckux nporuoiax noBLWcHT HaleH-
HOCThE B paboToCnocoBHOCTE cxeM ArpoMeTeOPOIOrHYECKIE NPOTHOZ0R,

CCHOBAHHBIX Ha NPHMCHEHNN Mogegel NPOAYKUROHHODO nporecca pa-
CTEHHIT.

34, Passutie metonos onpenescnns Napamerpos Gajosod Mogeam
HOPMEPOBAHKA YpOMan

[lpn pazpaboTke sogeacit NPOOAYKUHOHHOMO NPOUECCE HOTOUINKOM
HHpOPMAUHE AaR WACHTHIPHKALKN NapaMeTpos Molede ARIRDTCH
TCOPETHYECKHE NPEACTARICHHS O MEXAHEIMe HMIHCHBAEMBX NPOLeCCoR,
d TARKE PeayInTaThl AHAAN3IA MaTepHason IHCNEPHMEHTOR N0 KOM-
KPETHRIM  CeNBCKOXO3RAMNCTECHHEM  KyABTYpay, TpeGosanne nanayy-
HIEre COraacoBRadns :'-I:l'::u{.'l].’ PACCUHTAHHBME MO MIOAEAH o FECMEPH-
MEHTANLHWMHE JAHHEMH BACHeT 33 cobof TpeboBanne MUHEMAALHOR
CANHEOCTH MOaead, Bnoane OHEBHAHDG, 49To !til:ll.':l}"-iul:.‘c COrTACOBAHNE
MOAETH MOKeT OGWTL JOCTHIHYTO npn yuere GHONOTHYCCKNX OcOBeH-
HOCTEN KaWAOH KOHKPeTHON CeancKOX03fMcTReHAOH KYabTypu. Mo-
ACAL, HINOKEHHAA B raape 5, ARIACTCA Gaz080f, ce NAPAMETPM f0d1-
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#HE OBTH Cnpeleacns B PAMKAX BOGKHE KOHEPeTHOH MOLETH, onn-
culBARMEeR NPOAYKUNONKEA npouece paccMaTpHBaEMof HYALTY P
B HAYHACMOM NOYBEHHO-KIRMATHYCCKOM PerHone,

HanGoabmii wutepec npeacTasaser onpeieicune napaMeTpos
PYHEUHA pOTOCHHTE3a B AHXANMA, NOAYHEHHE POCTOBLIX PYHELHTA,
HBARIOUIHXCA BECHMA BaMUBIM 3BCHOM JIMHAMHYCCRHX Moaench dop-
MHpOBAHNA Ypomas. M nonwTaance mafte Goaee ofulme NoaxoaH
H HX ONpPeAeeHHid © HCNOALIOBA-

HHeM COMEetHAOrHYECKIX 3aK0HOMEp- Ry vt GO; B2 "

nocrell npowecca, a TakkKe Maccopmx M-
marepuanon nabmofennfi 3a  deno-
JOTHER N cocTommmeM ceanckoxozah- YT
CTEEHHHIX KVABRTYp [132, 142]. 7ol

[Ipn meccaenoBanuH  NOTENILIAI0B

POTOCHHTETHYECKOR nNpPoAYKTHBRROCTH ol
pazingHEX KyawTyp B [278] nenoas-
30BAHE 0000MEHHWe A8 pasamubex  f0F
KYABTYP JaHHHE 0 MakcHMaakHOR ol
HHTEHCHBHOCTH (POTOCHHTE3A JAHCTLED,
3TH AaHHBE NOJYHMEHH [0JH paziand- oG
HElX KJAHMATHYECKHX 30H B YCJAOBHAX
ecTeCTBeHHOro ochemenna. Ha ocuore  zpL
ITHX Jannux B [278] nonyyena cBasb
MEHAY MAKCHMAALHOA HHTEHCHBHO- /0
CTLE QOTOCHHTEIA H MakcHMaJLHOR G ale e
CHOPOCTBED pocTd. JTa ceAsbL npHBe- 0 W 20 3 aMeeg bl
NeHA B HECKOIbLKO HWIMEHCHHOM HaMH
Bure Ha puc. 5.2. C nOMOWbIO STOR  pyc 52, Conaw Memay Makcwsaty:
KPHBOR MO SKCNepHMEeHTAALHEM A8H-  wodl  HHTEHCHRHOCThE POTOCHETELD
HHM O NpHPOCTE GHOMACCH pacTen Py amcreen HlFHHE-‘IHrFﬂ CED=
MOMHO ONPEIEeANTE  COOTBOTCTRYWH-  PUETHR "“:fm‘i[';?"ﬁil' Mo - ae-
IIYHY HX MAKCHMAJIBHWM 3IHAYCHHEAM '
HHTeHCHBHOCTL dotachuresa. MMocaen-
HAA MOMKET OHTh BBEIEHa B NPHKIAIHKE MOIETH Kak 3HauenHe @y,
31a nponeaypa NOIBOJANT B NEPROM NPHOJIKENIN OnpeleInTs ypo-
Bellh GoToCHHTeTHYeCKofl akTHBHOCTH pacTenmil, npucymel AanHOMY
BHAY (cOpPTY), npH  BOOAHE KOHKPETHHX NOMBEHHO-KAHMATHYE-
ckix veaopusx. [lapamerp oo pexomennyercn s [278] npunumars
pasiEM  ana Cy n Cp-pactennft coorsetcreenno 0,051 n 0,076 wmr
COg-am-? oV Dx-cyr-1).

PaccMoTpus BOZMOMHOCTE PacueTHOro NOAXola K ONPEICACHIHK
napaMeTpos HYHKUHA BANAHHA TEMNECPaTYphl RO3AYXA Ha HHTCHCHD-
HOCTh oTOCHHTe3a W Awxadwa [142). B nawnoM cayuae peun uaer
0 KADYEBHX napamerpax QyVHEKOHA BANAHEA HAH TaK HASHBACMMX
HAPAHHAILHEX TOYKAX TCMNCPATVPHWX KpHRWX doTocwHTesa W Aw-
AdAHHH,

Temneparyprnie KpuBee (GOTOCHHTESa W QMXAHAS MNOKA3AHH HA
pic. 5.3. Cornacwo anaaway, sunonuenwomy 8 [58], mna TEMIepa-
rypiofi Kpuerofi QOTOCHETE3a OAMHAKOB A8 PAITHYHEX CEALCKOX0-
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3nficTReHHNX KyALTYp. Pasnocth MEHAY POTOCHHTEZOM H IWXaHIeM
npn onmoli M Toil We Temneparype onpelenser YpoBeHs HeTTO-hoTO-
CHATE3a (puc. 5.3, zawTpHXOBaHHan obaacTs) B nosoweHue Tpex
KIPAHHAJBHWX TOYEK TEMOEPATYPHOA EpHBoik HETTO-(hOTOCHHTC2A;

HiEHER rpannud  (TeMnoepaTypHoro MHHHMYMA), TeMnepaTvpuoro

ONTHMYMa H BepXHeR rpanuns (TemneparypHoro MakcHmyma), Onrn-
MYMOM MO#HO canTath [76] obaacts Temneparyp, npu koTopux Herro-
Gotockntes noctrraer Goaee 90 % cBOEro MAKCHMATBHOID AHAUCHEA,
Kak suano na pue. 5.3, remneparypumii ONTHMYM HETTO-POTOCHHTEIA

Fomoacunmiea

Jerrase

Pue. 53. Teunepatypise kpupue fotocuuTess (F) w guxanen (7). Mo g
num [TE]

Ve, HeM ONTHMaabHbI HHTepean 4aa Gpyrro-gorocunresa. Becwma
BAKHEM ABNACTCH TO, 4T0 ¥ rpynns Cypactennd (Kyaa exoanr
GOABIMHCTEO CEABCKOXOIANCTBENHE X EYALTYP) ONTHMYM, TaK e Kak
I ApYrHEe KapANHAABHBEC TOYKH, JABHCHT HE CTOJABKO OT BHIZ pacre-
HEld, CKOALKO OT TeNAOBOIO PEMHMA B CCTCCTBENHOM MecTOOGHTaHNN
B NCPHOL AKTHEHON M H3NeAeATEARHOCTH [T6)].

Hexons w3 swmenzaomennoro CHOPMYAHPYEM  1BE  OCHOBHBIG,
OOOCHOBARHBE GHOTOrHYCCKH APEANOCHIKH,. KOTOpHe Gyayr mcnods-
30BHE OpH paipaloThe METOAd OLEHKH napamerpos. Bo-nepaux,
CYLLECTBYET AOCTATONNO OGWHA YeTofuHBEE 148 PA3IHYHME CONLCKO-
XOZHACTBCHHBWX KVJIBTYD BHI TCMOEPATYPHOH KPpHBROR $oTocHHTeIa N
Auxannd, Bo-nropux, HAPAHHAALHWE TOUKH 3ABRCHMOCTH HeTTo-(hoTo-
CHHTE3d OT TeMNCPATYPH ONPelcARIOTCH TEMIEPATYPHEM PesnMoM
NEPHOLA BErCTAUNH KYALTYPH B APCASTE 06 BOIACTMBANHE.

daa ouenkn madannd TEMNEPATYPH BOIAYEA HA HHTCHCHBHOOTE
POTOCHHTESA B MOJENRX APOAYKUHOKHOID NpoLecca pactermi PO
HCNOVBIYETCA npeftomennoe B [9] swpamenne, ANNPOKCHMHPYIONLeE
TEMOCPATYPHYID KPHBYIO GOTOCHHTE A:

W T [* (= BE ), g

rae Yr — PYHKUHA BAHAHHA TEMNCPATYPH Boaayxa; T — TeMnepatyvpa
Bodayxa, "C; Top —ontumansias aas thoTocHETE3A  TeMnepartypa
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po3Ayxa, “C; Tmm = MHUHMANLHAA TEMOEPATYPa BOZAYXA, NPH KOTO-
poiil eme sosMoen poTocunTea, “C.
3navenns Twin 0 Topr ABASIOTCA KapAMHAALHEMH TOUKAMH KDH-
BOH.
Temneparypian dyuxkums IHXaHHA 3aNNCHBAETCA B BHAC
1 []"—

pr == Q?a ) (5.74)

rae Qi —Temnepatypuuii kospduument amxanun; T, — remnepa-
TYpa, NpH Kotopofl GepetcA Mexoanoe (A48 paciera) IHaveHHe k-
xauua, *C. :

Takum o6pazom, 331343 CBOANTCH K OUCHKE YHCACHHEX 3HAYCHHA
Tom, Topr M Ta, 228 suumcnends $yuruwdi  tana (5.73) u (5.74).

HeolxoanMo Tak#e oUeHHATb 3HAYEHHE MAKCHMAJALHOR TeMnepaTypH,
NPH KOTOPOR elle BOaMOMER POTOCHHTES.

Haes, nosomennan 8 OCHOBY NPENJaracMoro MeTofa, COCTONT
B CAeAylomeM. POTOCHHTETHYECKAA 1EATEABHOCTD NOCEBOB CEALCKOXO-
SANCTREHHON KYJALTYPE B apeade ee BOIACAHBAHHA ONpPEAEIAeT Ypo-
BeHb GHOAOTNUECKOR W XO3ARCTBCHRONA YpomafinocTH:

¥om=F(Pa, Ko, {5.75)

rae ¥ — ypomaiinocrs, 7.ra”'; P, — nerto-porocuures, mr CO;x
HaM—dewy Ky — napaMerp, onpeseimiommi Ao xoaaficTReHHO
UCHHOH 9acTH ypoxan, GespasMepHbii.

Hamenunpocts nokaszareae NPOAYETHBHOCTH POTOCHATESA [HETTO-
porocunTesa, Kia) NOA BAHAHHEM NOTOANWX YCAOBHA BH3WBAEET CO-
OTRETCTBYIOINE KodelankA  ypomafHOCTH  CeAbCKOXOIARCTReHHMX
KVABTY].

Paccuarpunas ypomafHocTe Kak GyHKUHI0 CyMMapHBX 3a KOpOT-
K¢ HHTEpBAIH BpeMeHH (Aekafa, memxdasuui nepoa) anadennf
HETTO-(POTOCHHTE3A M COOTBETCTBYROLINX 3HaveHufl Ky, MOXHO n0-
AaraTh, 4TC B CPeAHEM MHOFOJETHEM Paspe3e HIMEHYHBOCTH Ypowan-
HOCTH TORMACCTECHHE HIMEHYHBOCTH Nokasatedell werTo-(hoTOCHATE A,
XOTA B OTAE]bHLE AMOMAJLHEE M0 NOroAHLIM YCAOBHAM TOAM TakKas
JAROHOMEPHOCTE MOMHET H Hapywateed, OnHoll M3 OCHOBHMX NpPHYHE
STHX HAPYUIEHHA ABNAIOTCA KPATKOBPEMEHHLE CTPECCOBME CHTYALHK
B NepHol (POPMHPOBAHHA DPENPOAYKTHEHHX OpPragop, BHILBAKIIHE
IHAYHTEAbHBIE HIMEHEHHA Kyoa.

Torna, suaeans nan nanHofi KYABTYPH TEPPHTOPHID, B Npefenax
ROTOPOR OTMEYAIOTCH MAKCHMAJLHBIC YPOBHH YPOMAAHOCTH (NpH M-
HHMANLHOR HX BAPHAWKM), W NOAAras NOSTOMY, 4TO CPEIHHE MHOMO-
ACTHHE ATPOKAHMATHYECKHE YCJAOBHA SToR TeppHTOpHE HauGomee Gna-
TONPHATHE 017 BOIAENMBAHHA AZHHOA KYALTVPH, JOTHIHO chopmy-
THPOBATE CAEAYIOIYK NPeAnoCHIKY: Ha YKasanHoH TEPPHTOPHH NPH
CPEAHHX MHOTOJETHHX IHAMCHHAX TEMNEPATYPH BOIAYXa AOCTHrAOTCR
HAHBECUIHE LOA JaHHOH KYJLTYDPH 3HAMCHHA NPOAYETHEHOCTH poTo-
cnTesa (werro-oTocHHTes). HHuMEH chaoBaMu, CpeAHAf MHEOrogeT-
HAA TeMnepaTypa BOIAYXA H € CEI0OHHWA Xon OVIAVT ONTHMAILHEME
LAR NPOAYETHEHOCTH QOTOCHATESE.
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Peaansauua onucannoro Mevona ouweHin MapaMeTpoR CHOAHTOR
B TAKOM CAVHAC K OTHCKAHHKD TeppUTOpHH, Hanboace GaaronpuaTuoll
A8 RAHHOA KYALTYPH B arpoOKAHMATHUCCKOM OTHOWEHHH, H K OWeHKe
BRCMEHHON HAMENURBOCTH TEMOepaTyph BOXAYXA N0 OCHOBHHM MEpHO-
A3M BEreTALHMN.

PaccMoTpuu nepewifi stan peafnsaunn Metoaa. Jlaa toro wrolm
B apeade BOINEAWBAHHA KYAbTYPH BHACTHTE rpynny ofaactefi, rie
UTMESACTCH HanOoAee BHCOKHA YPOBEHL YPoXRaNHOCTH B COMETEHHN
€ HAHMEHbIEH Ce MAMEHUNBOCTBIO MO BJANAHHCM MOFOLHLX VCIIOBHI,
HEODXOAHMO NPOaHaAH3HPORATE NPOCTPAHCTBEHHO-BPEMEHHYID HEMOeH-
HHBOCTL Yposkaknocty, Hasectin pasanunse cnocole H3ydenus, O1-
HHM W3 Haubojee yiaumsx 0 WHPOKo MPHMCHAEMBX B arpoMereopo-
AOTHUECKHX  HCCACAOBAHHAX  ABAAETCR MOAXON, NpelAoKeHHL
B. M. Tacosbism [122), koTopwA NO3BOAACT OUCHMTL HAMEHYHBOCTh
YPORGAHOCTH NOA BOIACACTEHEM NOrOLHLX yeAOBIh.

B coasn ¢ Tem uro pacemartpusaeres secn apea’ BOIACAWBANHA
KYALTYPH, BOIMOMHE Pazibie cHTYAILNHN:

) moapactanme sapuaumns YPOKARHOCTH K 0Ty (I0ro-socToky) or
BRACACHHOA rpynnel ofaacrefi, oGLACHAEMOE NOBEIIEHHLIM TeMnepa-
TYPHEM PEKHMOM H HEAOCTATONHEIM YEJIAMHEHTEM:

2) BO3PACTAHHE HIMEHYHEOCTH YpomalnocTH K cenepy {cerepo-
JANAY) 34 CHET HEAOCTATKA Tenaa W HaGHTKa BIATH, @ TAKKE BO3-
PACTARNE e K 10Ty (W0ro-BOCTOKY) BeaefcTaHe M3BWTKE Tenaa u He-
ACCTATEE BhArn;

3) YReJAHUeHHEe HIMEHTIHBOCTH YPOKARHOCTH K cesepy or BuGpaH-
HOA rpynne oGaacrefi, BLIBAHHOE HEIOCTATOYNON Tenaoobecneyes-
HOCTBIO.

Ilas oammeix KYALTYP CYMECTBEHABE HOPPEKTHBEW BHOCHTCH N ye-
J0BHAMH DEPesHMOBKH,

HauGoasmme Bo3MOMHOCTH 438 anainsa NpeACcTasafAer CHTYaLnd,
PN KOTOPOH YBEJAHUYCHHE HIMEHUHBOCTH H CHIMEHHE YPOBHA ypoxail-
HOCTH NPONCXOART K CCBEPY U WOFY OT BRIedeHuof rpynnu ofaacred,
B srom cayuae ¢ Goapwedt crenennio BEPOATHOCTH MOMHO FOBOPHTH
O TOM, HTO B AO0CTATOYHO G0 e dpeaiie BoIIeARBaANNA H}'.'II:T}'i]H
HMEETCH TCPPHTODHA, Ha KOTOPOA OTMEUAIOTCH ONTHMATLHEE nan ee
NPOHAPACTANHA CPEIHHE MHOTOASTHHE ArpoOMETEOPOIOrHYLCKHE Yoa0-
siA. Ha atoii reppuropur maGamoaaercea takoe COMCTAHHE PexHMa
PAP, Tepunueckux yeaonnil MEPHOAA BECETALNN, DEMHME VEIAHHE-
HHA H YCAOBHA NepesnMoBKH (448 O3MMBX KYALTYP), KoTOpoe ofec-
NESHBAET BHCOKHA YPOBeHB (OTOCHHTETHYECKO AEATEABHOCTH HOCe-
BOB KYALTYPH, BHCOKOe 3Ha49enne Ky, o, Kak Pe3yaLTAT 3TOrO, YCTOf-
HHBER 0 BECOKRR Xo3RACTRENNLI ypoxai,

Bropus  stanom peatnzaumnn NpejaaraeMore Metofa SeamaeTes
OUEHKR KapARHAJBHLIX TOWEK TeMmmeparypHof KpupoH QoTocnnTeza.
Cpeanas MuorofeTHsas TEMOCpaTYpa BO3AYXA 23 OTACBHHE NepHOZE
HEMETAUHA B apeade eMErogHOro BOIACAMBARNE KYALTYPH, KaK u Ji0-
Gan cpeaMss xapakTepHcTHKa, ofagaer BIOOJIHE OnNpereacHHol jp3-
MeHMHBOCTRI0. Tlpn nocrpoennn teopernveckof KpHBOA pacnpeaene-
HHA cpeameil MHOrOJeTHER TEMNCPATYPH 33 KakoR-1HGD BpeMeHmof

| sty

HHTCPRAA YYHTHBAIAETCH BLChH JAHATIA30H M3sMeHcHER Haldawoplaedon Ha
3TON TEPPHTOPHH TeMNepatyps Bo3ayxa, B stom auanaszowe ocyume-
CTBIRETCH  BNOAHE ONpPLAcacHHad (QOTOCHHTETHYCCHAR ACHTEILHOCTE
NOCEBOB KYJALTYPL, eMeroiHe NpHBOAAWAR K NOAYUeHHIO Ypoman.

EctecTeeHHo, 9TO N0 KPafilHM, HAHMEHEe BEPOATHEM IHAYCHHAM
TEMOEPATYPH BO3AYXA MOMHO NPHOAHKENHO CYANTL O npeaenax TeM-
NEPaTypul, B KOTOPWX, BOZMOMHO, B HabaoiaeTca GoTOCHHTETHYECKAA
ALATEIBHOCTE MOCEEOR. JTH IHAYCHHS onpenenfaT HAWMEHBIUIHA
VPOBEHD HETTO-(POTOCHHTESA.
 Panee otmedanocs, uTo KAPAHHAALHEE TOMKH 3aBHCHMOCTH HETTO-
(POTOCHHTESD OT TEMNEPATYPH BO3AYXAa ONPEAEAAKOTCA TeMNepaTyp-
HEM PEAHMOM NEPHOIE BETETALHN EYALTYPH B apeane ¢ BoIIedb-
said. OTcwla BHACAACMEE HA KPHBOA pacnpeleacHns TEMNEpaTYPH
BO3AYXE MHHHMAALHEE N MAKCHMAJABHHE 3HAYCHHA TEMOEpaTypsl Mo-
HHO B NepBoM NPHOANACHHN PACCMATPHBATE KAK HHMHIDO H BEpX-
HIOW FPAHHLL TCMOCPATYPH HETTO-HOTOCHHTE3A, T. €. TEMIePATYPHE
MHHAMYM H TEMNEPATYPHEA MakcuMmyM HeTTo-dorocuntesa. CooTeet-
CTBEHHO MOANLHOE 3HAYEHHE STOM KPHBOR — 3TO TeMNepatypa Bos-
IyXxd., ONTHMAILHAA 18 |Jgﬂﬂ.!.’KTHHHﬂ¢TII HETTO-(BOTOCHHTEZA.

Kak snamo wa puc. 5.3, ¢ poCTOM TeMnepaTypd BO3AYXa BHIE
ONTHMAALHOR A48 neTTo-doTOCHHTEZa AWXaNNe CYLIECTECHHO BOIpAE-
CTAET, HTO MOIBOARCT PACCMATPHBATL  TEMACDATYPHBA  ONTHMYM
HETTO-(POTOCHHTESA B KaUECTBE TEMOEPaTyPH, HCXOAHORN 1as pacueTa
AL XAHHA,

Paspaotannue HaMB NOAYIMOHPHYECKHE METOAM onpeieneins
POCTORWX QYHEURA NePHOLA BEreTATHBHOIO H PENPOAYKTHBHOMO po-
©Ta, PpacueTa  MAOIAAN accHMHAHpYwamed nosepxuoctn [130, 132]
UCHOBAHE HA YacTHOM CAYMAE 3AKOHA POCTE H MOACTHPOBAHMA HaH-
Ooyiee ofllero npouecca, XapakTepHIVIOUIErD CTApeHHe HMHBHX opra-
HHIMOB, — PACOALA MHIHEICATEABHEX CTPYKTYP. 3THM oRpeieideTcs
TCOPETHYECKOe 3HaveHne Metofor. Mx npakrnueckas amaunmoets co-
CTOHT B BOIMOKMHOCTH OUEHKH POCTOBHX (WHENHA HA OCHOBE AWML
ABYX THNOB BXOAHOR HAQOpMaunn:

I} nenoabays speMs Hawana W nNpexpauleHnsn poCcTa i-ro oprana
H BPEMA COXPCBAHAA PACTCHHA N0 AAHHWM CTAHAIPTHHX ArPoMETeo-
PONOrHYECKNX HabaoaeHnil; _

2) yunTHBan 3HAvEHHE JO04M {-TO OPrama B UEJOM PACTEHHH NpPH
COIPEBAHNN H IHAMCHHE NPeleNbLH0 BOGMOMNOND CHHMEHHS GHOMAacch
PR OTMHPAHWH OPraHa, KOTOPHE JOCTATOYHO XOPOIWIO HABCCTHH N3
JAHTEPaTYPH.

PassuTulii HaMu NOAX0T MO3BOJNA BOEPAHE TEOPETHUECKH OUEHNHTE
FeOrpadHbIecKyI0 HAMEHINBOCTE NAPAMETPOR MOAenef [132].

loayssnuprIecke METOAH ONPELeICHNA POCTONMX dyukuad ne-
PHOAA BETETATHBHOTO H PeNpOAYKTHBHOTO POCTa, PacyeTa MAOULAAH
ACCHMHIHPYIOWER NOBEPXHOCTH, NpeLloMentse wasu [130, 131, 132],
JCNEWHO PEANHIOBAHE B MOAEAAX GOPMHPOBAHHA YPOXKAR: O3HMOR
nuennue [55, 132, 147, 150, 169], osumod pam [109, 147, 169], apo-
vofl nuwennue [30, 149, 150], aposoro sumens [132, 150], osca [132,
151], wykypyau [99, 150], npoca [153], puca [101], rpesnxm [151],
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ropoxa |78, 151], xnonwaruuka [195], nogconneunnka [85, 202], auua
[135, 150] kaprodeas [23, 132, 138, 150], ceanmx Tpas [89] u nacr-
OHmHoR pactutessioctn [30). B ceaan ¢ NEPeYHCACHHBMM BLIIE pai-
HOOGPAZHEM CeNbCKOXOIARCTBENNLX KYJALTYP, NpH NOCTPORHHH Mojge-
Aell koTopuix sddexTHBRO NpUMensAHCY NPeLIOHeHHEE HAME METO1b
[130, 131, 132, 142], momu0 aymate, uto NEPexon of SMIHPHYCCKAX
METOAOE ONpele]eHHA NapaMeTpoR K MeTogam, GasHpYOUIHMCA Ha
OCHOBE TCOPETHYECKHX obobwenni, vueTe obuebHoa0OrniecKiis FaKo-
HOMEPHOCTEl pOCTa M PA3BHTHA DacTeduill, ABNACTCH B HacToAmes
Bpema nanbogee NAOAOTROPHBIM,

Uacrte [l1

JIHHAMHKO-CTAaTHCTHYECKHE METObI
NPOTHO3HPOBAHHA MPOAYKTHBHOCTH
Ce/IbCKOXO3AHCTBEHHBIX KYJbTYP

Hayuenne panauns dakropos sHewHel cpeas na dopMuporanne npo-
AYKTHBHOCTH NOCEBOB, NPOTHOIHPORAHHE YPOXKARHOCTH CeIbCKOXOII-
CTREHHBIX KYALTYP ABAAIOTCA FIaBHEMH NpofJieMaMi arpoMeTespoo-
ruit. CAOMHOCTE pazpaGoTKH nPoGaeMbl NPOrHOSHPOBANHA yYpos ait-
HOCTH  CRJALCKOXO3ARCTBEHHWX KYJALTYP BHIWBACT HeoOXOLHMOCTS
HECTH WHPOKHE NONCKOBME HCCJACAOBAHHA, WATH PANHYHMMH NYTAME
K e¢ Paspeiiendio — ot OnHCAHMA BHeWHed cTOPOHHM npoueccos dop-
MHPOBARHA YPOMKAS, MOMCKA CTATHCTHYECKHX CBA3eA, KOCBEWHO yuu-
THBaOWHX 3PPesTH, NPHPOAa KOTOPWX HE BROJHE H3BECTHA, K 00%b-
ACHEHHID HX BHYTPEHHHX 33KOHOMEpHOCTEN, HCMOALIYR A0 5ToR uean
MATEPHAAE H METOAW CMEXHHX C arpoMerTeopoJoraci Hayk.

OcHoBHWE TEOPETHUECKHE ROAOKEHHA ArpoMeTeopOaOrHIECKOro
NPOTHOIAPOBAHHA NPOAYVETHEHOCTH COALCKOXOIAROTREHHX KYJALTYP H
rpas copmyanposane P. 3. Maenaom, B, M. O6yxoesm, H. A. 3y-
Oapepwim, C. A. Bepuro, JI. A. Pasymomot, E. A. LyGepbunaep,
E. C. ¥aanmoeoit, M. C. Kyankom, A. B. [Mpoueposum, K. B. Kupua-
anvesofl, 10, H. Ynprossim, A. I1. DenoceesuM, B. A, Moucefung
# ap. Ha coananuofl uMu nayuuofl ocHose mednch poe AadeHefmAe ne-
CICAOBAHHA B 3TOR 06JaCTH arpOMETCOPONOTHH, PAIBHRAINCE HOBLEC
NOAXGAB K pelleHnio ykasanod npobaeMs, paspaSaTeibanace cyue-
CTEYIIAA HHHE HAYYHO-METOAHYecKad Oasza arpoMeTespoIorie-
CKOMO nGECNedenna CeaLtKOro XosnieTea cTpan.

[naga 6

Metoaw nporsosuposanns ypomaiinocra
CENbCKOXO3AHCTBEHHBIX KYABTYD

6.1. O passuTHr MeTon0RB arpoMeTeopoaAOrHYECKHX NPOrHO30B
MPOAYKTHEHOCTH CeABCKOXO03ANCTREHHMX EYALTYp

[Mocaenopareasame stanu PA3BATHA METOL0B ArPOMETEOPONOTHYCCKNX
fporuosos ofcyxaalores s paborax [68, 123, 139, 156, 207, 218, 228,
286, 301). IMocaennne nyGankauus no sromy Bompocy [122, 140, 154,
167, 168], sumeamne 5 1984—]986 rr., nawtT HanGojee moJdHOe
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NpencTagienne o cOBpEeMEHHOM COCTORHHH ArpoMerecpoaorivyeckora

NPOTHOIHPOBAHHA NPOAYKTHBHOCTH CEALCKOXOSANCTBENHMX KYALTYP.

Ha ocnoBaniH MAaTepHanoB, npHBelennwx B [167, 168], momuo
BHAENHTE WECTs FPYNN CEJbCKOXOZRHCTEEHHHEX KVABTYP, N0 KOTOPHM
pazpafoTanbl METOIbW ATPOMETEODONOrHYECKHX TNPOrHOA0E VPOKAAHO-
cTi (TaGa. 6.1).

Tabmina 61

Mepeseins rPyIN CEACKOXOINACTEENAME KYALTYR, N0 KOTOPHM PASPAGOTAHM METONM
NporHoeE YpoxafeocTn

Cpynmd CeIbiRaK .
Henge SRfCTHEHHWE KYabTY P,
rpynnh o WoTopol pEipata-
TEAHE MeTOAM MPOF-
modop ypoalHocTs

Hamwencsamne kY ST¥pH

I JepuoBme Oansan MEeHHLa, O3EMEE POME, APODAN MDeHNDE,
MponGHl HuUMECHE, OBCC, KYEYPYMA, TpeYHRE, pHC

F TesHngeckHe CaxapHan cECKAA, KEApTofeah, NOACOAHETHHE, XA0H-
SATHHE, JEH-J0AFYHE]

3 CraougHee Tomatis, KaOYETa

4 [l1oaonue AlipEroc

3 CwOTponn=eckne Yafl, radak, ONTPYCOBRE, BHHOIPAL

i) Tpaes CeRAMe, Ayropwe, nacthEmnLe

~  Cpean onucannux 8 [167, 168] Mer0108 nporao3os NPoayKTHBHO=

CTH HanGoIee MHOTOMHCASHHYH: FPYONY COCTABJAKT METOA MpoOrHo-
30p FpﬂmaﬂHﬂETH JEPHOBLWY HYALTVP. HIHFHJHEIE PaAIBHTHE MOIVIHIH

. METOOH MPOTHOIOE YPOREAAHOCTH TeXHHYECKHX KYALTYD, MEHbLILIEE —

METOAW NPOrHO30B YpomafnocTH cyGTponHYecKHX KYALTYp M Tpan.
JaA oBOWMKX H NJOLOBHX KYALTYP HCCACAOBAHHA NOKA elle MaJo-
MHCIEHH.

6.2, O pacuere panoporo cfopa ceNLCKOX0AAACTRCHHEIX KYALTYP
H CYMMApPHOro BaAoBOro cHopa 3ePHOBBIX
0 aepHoboBoBHX KYALTYD

CpeaneoGaacTuoll npornoanpyeMuit sanosofi cbop ceabckoxoszaficr-

BEHHOR EYABTYpH (THC., T) pacCcYHTHBAeTCA no (Gopuy.ie
W V.5, {6.1)

rie ¥yp—cpenneobaacTHan NPOrHO3NpYeMan ypomaflHocTs, T-ra~l
S — NocepHaf NJOMALL KYALTYPH B o0acTH, THC. ra.
[pornoanpyemuii cpeaneoBaacTHofi cymMMapnufi  pasomofl  cBop
3EPHOBHX H 3epuobobopux kyAsTyp W (TeC. T) BHuHCAfeTCA no dop-
Myde, anasormyiodl (6.1), Tonsko B 3TOM caydae Vg — cpeanectaact-
Hafd NPpOTHOIHPYEMaR YPOMARHOCTh 3EPHOBHIX H 3epHOOOOOBHX KVAL-
TYP B UENOM, T-Ta™'; 5—cCcyMMapHad MOCCEHAA NAOIMIANL 3EPHOBHIX
] 3ﬁHﬂ-ﬁﬂﬁnBH1 KE¥ALTYP B 00JACTH, THC. ra.
POTHOIHPOBAHHE CYMMAapPHOrO BajoBoro chopa 3EPHOBHX M 3ep-
nobobospix KyJAsTYp B ueaom [136] ocymecTsaserca no OTAeNbHbM
rpynnaM KyAsTyp (03HMBM, PAHHHMM APOBMM, NMO3IHHEM Temaomwodn-
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gy H 3epuobfobfosnM). [lpe 3T0M HCNOAB3IYETCA arpoMeTeopoaori=
yeckad HHQOPMAWHS, OCBelawilan YCJI0BHA NPOH3PACTAHNA Haxaof
oTAeIbHO B3ATOR rpynne kyasTvp. B cBRam ¢ 3THM arpoMereo-
poAOTHYSCKHE YCAOBHA (POPMHPOBANHA YPOMKAS IPYNNH KYALTYp pac-
cMATPHBAKTCA NPH YCAORHH, CCAH BRAAJL Bafosoro clopa  sTOd
rpyinsl KYALTVP B CYMMAapHHN BAJN0OBHA cOOp IepHOBHX H 3epHObO-
OORLX KEVALTYP obaacth (pecnyOaHKH) COCTARARET He seHee 5 %.

6.5, OcHOBE AHHAMHKO-CTATHETHYECKHX METOAOE NPOrHOINPOBAHMA
YPORAAHOCTH CEABCKOXOIANCTREHHMX KYALTYP

6.3.1, DcHOBHKE APARLANE APOrHCIHPORANNA YPOEIRROCTH

NpomARHOCTE CEALCKOXO3A MCT BEHH BIX EYALTYD OnNpegcideTcl YROnHeM
EYALTYPR 3eMACACAHA, MOHBCHHO-KAHMATHYISCKAMHE H MOroaHB M A
YOROBHAMH pafiona BO3LedbBBAHNA. BPEM[‘HIH::[E P }'pﬂHHﬁHHETH
COALCKOXOIARCTRCHHMEX KYABTYP V' MOMHO PACCMATPHBATH KAK CYMMY
JABYX IZ'.'IﬂF'HL..E!HH?d—J'I_E'TE'I.‘.IMIIHI[PDL'IE]!H'Dﬁ COCTABJAAKMECH | l:.‘]j."l:;lﬁHHI
OTKJAOHEHHR OT Hee;

Yi=f(t)+ E, (6.2)

rae (i) — nwekoropas necayvafinan GYHKIHA BpeMenn (Tpeua);
Ly —eaysafinan cocTapAfoan speMeHidro paga (cayvuainuii KoM-
MOHEHT) . :

Tengenuna ypomafiHocTn ABARETCA  CAGACTBHEM  NOCTENEHHOTD |
YAYUIIEHHA KYALTYPH 3eMAeleNHA NPH CPeAHEM YPOBHE NOYBEHHO-

RARMATHYECKHX yeaosui. Ee ypopenb 3aBHCHT OT BHEAPEHHA B npak-—

THKY AOCTHACHHA HAYKH H TexHHeH. Hamewenws cayvafinofi xomno-
HEHTBL BPEMEHHEIX PALOB YPORAAHOCTH ONPefeAflOTCA TAaBHHM of-
PazoM arpoMeTecpOIOrHYECKIME YCIOBHAMNE BEreTallHORNOro Meprofa
KOHKPETHHX JeT. -

lMporsosnponanue yposKafHOCTH MOMET OCYIWMECTBAATLCA C© yue-
ToM O0CHX COCTARAAKINHX BPEMCHHOMO pARA: TpeHda (myTem SHCTpA-
NONALUEN C MOMOULLK A000r0 H3 METOAOB NPOFHO33 N0 OAHOMY Bpe:
MCHHOMY PAAY) N OTEJOHEGHHA YPOMafAHOCTH OT choxnBwcfich TeH-
ACHUHH (€ NOMOMIBIY METOAOB OUCHER  ArpoOMETeopIOrHYecKHX
YeaoBHi MpoH3pacTannd KyasTyp). CyMsa ABYX NOJYHeHHEX TAKHM
cnocoBoM NPOTHOZ0B 1aeT CYMMAPHHI Nporsos ypoxafiwocts. Me-
TOAMIOrHA JHHAMHEO-CTATHCTHYCCKOTO  NPOrHOSHPOBAHHA  VpPOMas
CeALCHOXO3ANCTBENRNE KyasTyp [131, 132] onupaerca, ¢ oawoft cro-
POHLL, HE METOAH NPOrHO3HPOBAHHA MO OQHOMY BpeMeHHOMY paIy,
MHPOKO HCMOAbAVEMBE NPH NMPOrHOIAPOBAHHN SKOHOMHYCCKHX RAJE-
HUll, ¢ Apyrofl —Ha METOAH OUEHKH ArPOMETEOPOAOTHYECKHX YeaoBMA
GopMupoBanA YPOKAR ¢ MOMOWILIO AMHAMHYECKHX MOIedel NpoIyvk-
THEHOCTH CENBCKOXOSARCTREHNEY KYALTYP.

Iaa npornoanpobanss ypomainocTh Yy nenoas3yerca BEPAHEHHE

Vy=V¥,C, (6.3)
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rae ¥eq— TCHACHUNA YPORAAHOCTH CeALCKOXO3ARCTREHHON KVALTYPH
(3epuoBex  u  sepuobofoBHX B WEAOM) Ha NPOTHOINpYEMMR rog;
C — OleHKa cTenend OTAHYHA CHAAAHBANUNXCA HA [JaTy COCTARJIE
HHA MPOrHO3E ATPOMETEOPONOCHAECKHX YCI0BAA popuMHpOBANHA Ypo-
HAA KYAbLTYPHW (3epHOBHIX H 3epHofofoBHX B UEA0M) OT MHOrOJET-
HHX, Ha oHe KOTOPWY (OPMHPYETCA TeHASHUHA YpomafinocTu.

[Mepefinem K 'paccMoTpennio cnocofoB pacyera  COCTABISIGUIHX
ypasuenua (6.3).

63.2. MpordoiMpoBinEe TEMALHUNN YPOXARNOCTH

Hanfoaee PACHPOCTRPAHEHHWEM NOOIXOMOM H DPEIICHHKD 323a% 1=

“., THO3HPOBAMHA TCHACHUHH YPOXAAHOCTH ABARETCH SKCTPANOIALNA Jefi-

7 CTBYIOLIHX B HACTOALIEE BPeMA cBAICH W IaKOHOMepHOCTel Ha Gyay-
mee. B kavecrse wHQOpMAlUNH LA HIYYEHHA BIANMOCBAICR cAymar
BpeMeHHbe PAAW ypowaRnocTh, HanGodee ofWle  3aKOHOMEPHOCTH
KOTOPHX NO3BOARKT BECTH SKCTPAnoAAumilo ux tenfenunn. Pazpabo-
TAHUHE B COOTBETCTBHH C 3THM NPHHUHNOM METOIW NPOrHOIOB TeH-
ACHUMH YPOKalHOCTH PasAHYalOTes JNIIL THNOTE3AMH O KOHKPETHBIX
BHAax |coxpannemux carzell. [Ipn npornosnpoBanni TEeHACHUHH Ypo-
MAfHOCTH CeALCKOXOIARCTRCHHEIX KYALTYD NPHMEHAKTCH ¢ pasJund-
HOM cTenenbio 3QpeKTHBHOCTH PaA3HbLIE METOAM NMPOTHOIOBR NO CAHOMY
BPEMEeHHOMY PALY: ABTOPCTPECCHOMHBIE MOMBAH, METO] SKCNOHECHIN-

4ALHOMD CTAAMHBAHHA, METOA FAPMOHHYECKHX BECOR, NMPOrHO3 C no-

MOWLI MAPKOBCKHX Lened.

[Mpn aHaanse ppeMednbix PALOR YPORAAHOCTH YacTO NPHMERACTCR
METOA HAHMEHBIIHX KBAAPATOB, MPH KOTOPOM BCe HAGAIOACHHA Bpe-
| MEHHOTO pRAla HMEKT OANHaKoBuA Bec, OAHAKO XOPOUND H3IBECTHO,
UTO KHAAEMBA YPOBEHL TEHACHUHH YpomafnocTH B OGonbioell cre-
NEHW 3ABUCHT OT VPOBHA, ROCTHIHYTOrO B npeawayuwue roaw. Boaee
paniHe HaGAKACHHA TAKHKe HeCYT HeKkoTopyw nuopMauno o npo-
Uecce, HO NPH AHAAHIE HM CACIYeT NPHIAABATH MEHbUIHE BeCA A0
cpaBHennio ¢ Boaee NO3AHHME HaGa0LeHHAMH.

B metonax npornosa mo oaHOMY BpeMeHHOMY pAAy Aeaaercd
NPeAnoAOKenne OTHOCHTEALHO BHAA TPenia; GoOpMa H ero napaMeTps
ONpeaeaRoTeA B peayawTate noabopa Hapaydwed (no xkakomy-ando
H3 CTATHCTHYUCCKHX KPHTepHeB) YHEUHA H3 uncaa aMmewumnxca. [lo
CPABHEHHID C© STHMH METONAMH METOA rapMmoHHYecKHx Becos [210,
254], peann3oBAHHWA HAMH AR NPOTHOIHPOBAHMA TeHICHIHM Vpo-
HANHOCTH CeNLCKOXOIARCTREHNEX KYALTYD Iilﬁl]. HMEET TO fpenMy-
HWIECTRO, YTO B TAKHX NPEINOJOKEHHAX 30eCh HeT HeoBXOomHMOCTH.

6.3 2.1 Ixerpancasyua rendenyuu ypoxallnocru merodom zapmo-
HUMECKUX BECOS

B xauecTse HexoTOpOro nNpHOIHACHHA ﬁj} HCTHHHOTD  TpeHAa
f(8) mpemenndro paga YpomafHOCTH CENLCKOXOIARCTBEHHHX EYARTYP

yl:'ﬁ Ih 2! 3! g & ﬂﬂ‘}
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NPHHEMASTCA JOMAHAA JHHHE, CTAAKHBAIOWAR 381aHHOE HHCAD TOHEK
ppeMeHHOro praa Y. OTleisHHe OTPe3KH JOMEHOA JRHHH (CKOAb3A-
mero Tpenla) NpeicTaBAAT ero oricasiue dasw. Jdaa onpeiene-
HHA OTACILHEX EPH.Z‘I CHONBIA ST TFQ‘E[.’[& ﬁhl'ﬁ]lpﬂﬁ“ HHEAD .ﬂf-ﬂ'_':.r: H
HAXOAHM YPaBHEHHA JAHHeHHX OTPe3KOB:

Vilh=a,+b(t), (t=ml, 2,....0—E41), {6.4)
npHYen
A
fmm ] Fe] DR
JIH
5 =2 =2 3....k41:
JL1H

i=n—k+1, t=n—k+1, n—k+4+2,...,n

[lapamerpi a; n by ypasnenns (6.4) onpegeJsioTea MeTOA0M HaH-
MeHbIUHX KBaApaTOR.
3unauenne kamiof dynkunn ¥, (f) onpeaennem s Toukax

famih—1, (R==I, 2, ... k)

Koanuectso onpeaeaennst ¥;({) 8 xasaofi Touke { obosmavacew
wepea gi, a uwepes &) — snavenun dyuxunn Y1) nan {=i Tourn
CHOIBIALLETD TReH1a — 3TO CPeaHme anadsennd eBeex ¥i(f), KoTopHe
ONPEeAeIRINTCE N0 BHpa#eHo

£
:"'_"r=% E Yo(t) (fe=1, 2,... g . 16.5)

Jom]
[MpupocTa we. dyakunn [ (1) onpeaeanores Kak

W1-|-|=HI+E:|—'.|'-[“=?:+|— i (6.6)

BHYHCAACTCA CPCAHAR NPHPOCTOR
n—1

El‘—— :‘L':;C:Pﬂw“h {E'T-I
rag CJII:I-I — KospduunenT, VAORICTROPAKUINE CASIYIOWINM yeao-
BHAM:

Cig1 >0 (feml, 2,....,n—1) (6.8)
=1
:E.ﬂ"=" (6.9)
Fapmotitieckne kospdnunents onpereasoTea no Gopmyae
C?+]'=fﬂ:-.-1|l;{ﬂ'- |]. i6.10)

FAe My — rapMoHAvYecKkHe Beca.
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Bupamxenne (6.7) nossoaser npuiasats Gojee nosamnm Halgmo-

aennAM Gonpine peca. Ecau camule pandne nabaiofeind AMenT pee

my=1jin— 1), {6.11)

TO BEC iI:II-l.I]I:]]'.I."dH'Ili[II iy, OTHOCAMICACH K CACAVHILLEMY MOMEHTY HI:IE-.
MeHH, GyaeT OnpefeIATECH Kak

My =y 4= 1 {m —2).

Takum ofpaizoM, paAl rapMOHRYECKHX BECOB
YPARHCHHID

(6.12)
OHpeACAACTCR (1]

My ey == My + (=0 3,,_...!1—[}

(6.13)

n=—1|

C HAYAIBHEIM IHAYCHHEM, BUpakennuy ypasHenuem (6.11).

&
/d‘.ﬂm:ﬂg’\
5

dvaverus  goamemivocm
¥y n

Hoalsewne  sumeivaes
oamgesxad
Sift) Tt

P R Tl T BT
dra  movex

pafa ¥ (t)

Soedvme 23 Sowicaen) pu pocms F T Y PAe—
“”%""Fﬂf coeduey ApupeCmeS
‘N7

Paic. 6.1, BoK-cxcMa NpHOIE TEHISHUHN VORARHOCTH ceascKos
xoaANCTEEHANE KYABRTYR,

3]

[-IP-E]I_E!:E'I INIBACMOE INATEHNC TEHACHLILWN H-Fflli!lill'irﬂﬂ pajs Ypa-
#afiHOCTH onpejcascted no GopMyae
Vio=Vi+w (6.14)
NP HAYAIBHOM VCIOHHH & = )y,
Mpuuuunuansian Ga0K-CxeMa ONMHCAHHOPO BHIIE METOAd 3KCTpAa-
NOJISIEE  TeHAeHHY YPORAAHOCTH CeNbCKOXOIRNCTBCHHBY KYALTYD
npeacTaBaeHa na puc. ..

£.3.22 Hexodway unopuayun das KCTPANOASKUN Tewdenyuy [po-
MANNOCTH

Jlas nporucanpoBanis TENICHIHN YPOXAAHOCTH CeabCKoXoanieT-
BCHHBEX KYARTYP HCNOALIVIOTCA eHEeroIHHe JaHibe cpeiHe0faacTHON
{cpeaneft no pecnyGanKe, Kpam) YpoAaiHOCTH N0 BCEM KATETOpPHAM
x03AficTE (N0 KOAX03aM M coBxo3am). Ecan paa ypomaiHocTH
foakille Wan pased 18 romasm, TO YACAO AeT, 00pPa3VIOLIKXY OLEY thaay
cHOAb3ALLEro TpeHaa, pasHo 16 (k=16), a npn paze mence |8 aer
_I!I' =3 In

6,53, Opewxa arpomercopoiormiecknx YCA0RRE GOPMMPOBARNA  YpoREaN
CEARCKOXNISAC TREHNMY Ky LTy

6.3.3.1. Ocroghee RPURILITG OHERKU

Ul_'H'l:IJ!-}' AHATHOCTHEH -ﬂlf]'.l'f.'l?dI:'Tl:'l':lpl::'-'[nr“m.‘f'}i“:{ '.I-'-'-'-'l'ﬂ'i'ulri npoRapa-
CTAHNHA CEALCKOXOIRACTECHHHX KYILTYD COCTARJACT ONPCASJenne cTe-
MEHN OTAHYHA 'I.tli.'Zl'Fl.':llel‘l'l.."l.':I‘lf'CH'l}ﬂ JAeATENBHOCTH NOCCHROE B TEKYILEM
roay OT CPeaHEro MHOTOAETHEro X0Aa 3THX xapawxtepneruk [131, 132

Hasmenenna HOTeNcHBHOCT W thTDCI!HTQ".‘Fﬂ H ORHXAHHA 04 BJHH-
HHEM ONpEdEIEeHHWX ArpoMeTCOPOJIOTHMECKHX YCA0BHA onpelensior
YPOREHL CYM !'.IHPEII.III-[ NPOAYETHRHOCTH I:I]GTUE‘HIITE‘EEI. YTO B CBOH) OWYEe-
Pedk Uﬁ‘}'-l.‘fl.l.ﬂ.'lllil-"dff COOTHRETCTBYHILLY KDY QHHAMARY GuoMaccH OTACAL-
IHX Opravos § ux accuMpanpyiomed nosepxuoct. [lochenussa dgop-
MHPYET ,tﬂ."llﬂli.'l-‘llllfr'll:f' q:'IJTﬂE']lIiTI:'TFI'-IE‘E'H}'HT AKTHEHOCTE NOCEBEOB
n 7. A Bee st m3aMeHCHHA NPHBOIAT K KogelannAM ypoafnocTH.

OTenoNcHne ':'pﬂH".-ilﬁHﬂCTll OT e¢ TEHIEHWHEH B TeYeHe OeHnBIe-
MOrD BPEMEHHOTO HHTEPRAIA NPH BIOJHE ONPeASIEHHEX arpoMereopo-
JOFHYCCHHAX YEAOBHAX, OTANMANMNECA 0T CPCANNX MHOTOICTHIX,
CTpe eTHETCH HIMEHEHRHEM BCEX BAMHEAIINE NOKazaTeaen ibnﬂ:'l:'!“'l'
TETHYECKON ACATeALHOCTH MOCCBOR, KOTOPOC BH3IBAHO BOAAefcTBHEM
STHY aArpoMeTcopoaoriyecEnx }"«Z'fll:ll]Flﬁ-

B ocHoBy KoandecTBCHHON ANMACHOCTHEH arpoMeTeopoaorHiecKHX
yeaosul GopMHpPOBANAA YPOMKas CeAbCKOX03ANCTREHHMX KYALTYP, KO-
TOpaA npH PAcCMOTPEHNH JJHTEJALHOO MEPHOAA BereTAUNH ABJIAETCA
W OUeHKON BO3MOMHOTD OTEJADHEHHA }'F'::'}H-ﬂﬁ“ﬂfﬂ‘l OT ©C TeHACHUMH,
nonokeno supamenne [131, 132): .

F o
At
C=my/m,,

(G.15)
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ri¢c £ —OUeHKd arpoMeTeopoAOTHHECKHX YCA0BHI GOPMHPOBAHHA

L |
VPO#AA B TEMCHHE PACCMATPHBACMOrD NEPHOLA BECETALHH; My — GHO=
MAaccad PENpoOAVETHEHEIX OpPrafoB (KOJO0CKER — ¥ 3CPHOBRIX, NOMaT-
KOB— ¥ KYKYPY3H, KayGuefl—y kaprodeas, xopobouexk —y abHa),
PRCCHHTAHHEYX N0 Q8HHLM, XAPAKTCPHIVIOWIHM ArpoMeTeopoaoriyes-

CEMe  YOJAO0BHA OUCHHEBACMOTO [TCPHOLE] My — OHOMACCA PENpOAYE=
THEHHX OPpradHoes, pacCHHTEHHAA 00 i:p'E.EI_HH!\I MHOMMICTHHM ﬂl'Pﬂ.'llE*

TCOPOTOTHYEC KM 18 A,

Hamenenne nokazateaell GoTOCHHTETHHCCKOR ACATEALHOCTH MNOCE-
BOB Moo EDEJ.'E'"CTEH{‘?-I BIGAEE ONpelcleHHRE arpoMeTenpoorHse-
CKHX VCJAOBHA NPUHHMASTCH TOMIECTBCHHEM HIMCHCHID YPOMafuo-
CTH. T8 OUCHEH arpoMereopoaorivyeckiny '_ﬁ"'l:."il.'.'IHHr[ no MOodean pac-
CHHTHBACTCH GHOMACCA PENpPOAVETHEHLEX OPradoR © yHeToM YCAOBHA
PaccMATPHBACMOMO NCPHOAE, 8 TaKsKE Ha {I]ﬂIIE ETHM3THYECHKHX
AHHNEX.

Tt e
THOUIEHIEE Mpl My NMOIABMNTHET KOJHMECTBACHHO TAHUBHTE CT 1]
) plmy T CTAND eneH

HIMEHRCHHA B TY IWAH MY CTOpOHY nokasareaed I:I}'U-TGEHIITE'I'II"IE!{‘HM !

NEATEALHOCTH noceros, ofvenoBAcHHYD  sodajeicteuces  dakTopos
(e T Cpeibdl. LT XapakTepHIVET OTHKAOHEHHE }'PGH{EEIIGITTH mom
BANAHUEM NOTOAHEX VOA0RHA B KOHKPETHOM FOAY OT ¢¢ TeHACHIHH
na II]I:J]IE KEANMATHYCCRNE CPeidins }T.-"lﬂ[llln.

OTHomenne H‘lp.‘lHip. GAHIKDE K CAHHILE, CHERASTEARCTREVET O TOM,
HTa Erp[h.\lﬂl’ﬂl]]‘]lhﬂﬂl']!'II'_'I:H'.IH.! }'L'.-'IL!H-I[H GUCHHBACMOND IEL'pHL':I_,'J.H GAN3KH
K cpeindst MHOMGSTETHHM. Ecan 310 OTHOWEHHE MEeHLITE @1HHHILL,
AHAYNHT, I'IJ[JTDI:I!H'I'ETH'IE\:E'H.'JH AKTHRHOCTE MOCCROB CHHAACTCH, HTO Hﬁ!ﬂ'*
CAOBACHD YXYIUWEHHEM arpoMereopoorHYeckis VCIoBHA Mo cpapHes
HHH OO0 CPedHHMHE MHODCIETHHMH. EJHI.'UI]F'I[HTHHE | ¥} ['l’l.'!l'!]!l..‘Hll]D (1]
CPeAHHME MHOOJETHHMH YCJIOBHA GOTOCHHTETHYECKON ACATENLIOCTH

NOCeREOE CKAAAMBAKNTCA NP Mp/me 2> 1.

Kak GuAD NOKa3aHo BHe, AIA8 OUSHKH ArpoMeTeopoaoriieckHx
YCA0BUA MPOHIPACTAHNA OTACALHBX CEALCKOXOIARCTEEHHMX KYJILTYP
HCAOJBIVIOTCA He AGCONITHHE 3HANCHHA BHYHCACHHLX YPOMACs, aHX
OTHOCHTEALHEE 3HaveHnd. 0af oueHkn yeiaosHR GopMupoBanus ypo-
AMaf SepHOBLIX W 3epHOGolOBHX KYABTYP B UEAOM NPHMEHACSTCH Npel-
aowenuuii X. T. Toomumrosm [203] noixol «3TaloHHMX Ypokaces —
paccMarpHBacTcd noTeduuadeuufi ypomad ([1¥) n aefictanreswng
poaModHui yposad (JIBY). 3th xapakTepmcTHEl paccuHTHBAKTCH
ANA KAXACH rpynne CeMbCKOXO3AACTBEHHHX  KYALTYP, BXOAAULIMX
B CORBOKYNHOCTE 3¢pHOBKX 0 3epHobobfonx.

[Ipn oneHke arpoMeTeopofordYecKkiy  YoIoBHE  opMHpoBAHNSA
YPpoKaa rpynnsl CeNbCKOXO03AACTBEHHLIX KYALTYP 3Hauenna GHoMacch

-

PENPOAVETHBHEX OPraHoB my W m, B supamennn (6.153) momuo aa-

mennts Ha JIBY u JABY (em. paznen 6.3.3.3.), 1. e. va peficTBHTEABHO
BOAMOKHLA ypomxall, paccUHTAHHBA COOTBETCTRENHO © YYETOM NOKa-
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aaTened,” XapaKTepHIVIOWAX ArpoMeTeOpOJOrNueCKIe YCA0BHA OUueHH-
RACMOrD MEPHOLE, 4 TAKKE NOKa3aTened, noayveHHWX Ha (oHe Kan-
MATHYCCKHX YCaonHil.

Toraa pupamenne (6.15) aaa  rpynne  CEALCKOXOIARCTACHHLIX
KVILTYP NPAMET BHA

e o L
Ci=BY;/ABY,, iml, 2, 3, 4, (6.16)

rae i — rpynna ceIbCROXO3AACTReHHWX KyabTyp (i=1—oanmue 3ep-
HOBWE, {=2— panHHe APOBHE 3CPHOBME, §=J3 — NOZAHHE TEMIOT0-
Gupwe, { =4 — sepuoboboBrie) .

B cpeaneofaacTHy arpoMeTeopoaOTHUECKY D OUERKY (opMrposa-
HHA YPo#an K a3 o Fpyine CEALCKOXOSANCTRCHHILX KEVALTYP BBO-
TATCA MONPABKH HA SKCTPEMAALHHE YCAOBHA — 3ACYIIANBOCTE W Nepe-
}'Eh'l-':l.ﬂ{]!ﬂ‘llllﬂ- E OCHOBY :."H:TE BAHAHHA HEE}'UJJIIIHHETIH NOA0HEH M-
rol M. C. Kyanka [66] ¢ meloapiumn HIMEHEHHAMH, 3 BOIMOKHOE
EANAHNE NepevBIaMHeHns yuntwaaerca no cnocoby A, L [lacey-
moxa [120].

CHHMCHHE PECHETHOR ArpoMeTCOPOIOrHYCCKOR OUCHKH YCA0BHRA
(POPMHPOBAHNA YPO#KAA OIHMBX H PAHHHX APOBMX IEPHOBHIX KY/b-
T¥Y[P H SEHI-Il.‘III-!.Il]ETH OT J3dnacos II]'.ICI_.'I_}'ETHHHl_'I-ﬁ BTArH B THXOTHOM
ca0e B TEMNEPaTypu BO3AyXa npreeieno s Tada. 6.2,

B raba. 6.2. pan gamaoll rpynns KYJARTYP BEACIAKTCR €EPHTH-
HECKHE JeKalW® PaiBHTHA OT JaTh Bexogos (eoscluoBacHuA sere-
rauni). Hanpusmep, 138 o3nMeix o panHux ApPOBEX IEPHOBHIX KYib-
TYP TAKHMH A€KajaMi ARAAIOTCA ABe Nekajl A0 ACKAAH KOAOWEHHA H
Aekaia goaowenns. Jlekasa KONOWEHHA AR TPYNNE O3HMEX 3epHO-
RBIX KYALTYP ONpeleAdeTcd AeKaaof, n Kotopoll cyMma shdexTianEx
TeMnepaTyp Bo3ayxa suwe 3°C gecteraer 250°C, a anm paHumx
APOBWX 3EPHOBEX KyAsTYp — 300°C. [exkaza suMeTHBadns 244
Fpynoe NO3AHHX  TenaonwbnBuEX KYABTYP ONpPelenseTcR  JAexa’oi,
B KOTOpPOR cysmma S@PeKTHBHEX TeMmnepatyp Bosayxa eeime 10°C
aocruraer S00°C. Jdexkana usetenus AJA8  rpynnu  sepuoGoGoBEx
KYALTYP OnpeacafdeTed Ackalof, B KOTOPOR CyMMa CpeaHHX CyTOY-
X Temneparyp aoctaraer 580 °C.

[an noayuenua cpeancolaacTHON arpoMETEOPOIOTIMECKOA OUEHKN
Verosui GopMHPOBAHKHA YPOMK AR ICPHOBHX H 3cpHOGODOBMX KYJALTYP
Boneaom Cop ona ONEHEN, NOAYYEHHBE A48 Kamiofi rpynns KyasTyp,
SEIBCWHBAKOTCA® ¢ YHETOM 3JAHHMACMBX noceBHmx naowanen. [lpu
STOM cymMa nponsselennil OUeHOK FPYNNH KYALTYP Ha NPOUeHT ni0-
Waan, samnMaemofl sToll rpynnoi, no oTHOWEHND K obmed nocepnof
MA0WAAK IEPHOBKX B 2epHOGOGOBMX KVALTYP B ofJacTH, 1eAATCH Ha
CYMMY 3ITHX NPOLEHTOR:

Cep.caxm= £ CPSY, P, i=1, 2, 3, 4, (6.17)

Fie O — cpenneofiaacTian arpoMETEOPOAOrHYECKas OUSHKa rpynnw
KYALTYP, COOTBETCTBEHNO: | — O3NMEX 3CPHOBHX, 2 — paHnnx APOBHX
ICPHOBHK, 3 — nO3AHNX TenaonwbHBLX, 4 — sepuoboborwx; Pr—
NMPOUECHT NAOMLAAN, 3aHHMaeMof (- rpynnofi KyJAbTYP M0 OTHOWICHHKD
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CHUMENNE AT POMETEOPOAOrHIECKON UeHKH yeaosult fopmuposanns ypoman TPYINN KYALTY]
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ko ODwedl  nocesHOfl NAOmAAN 3EPHOBHX H 3epHObGOGOBHX KYJALTYD
B OfJacTH.

6.3.3.2. Huwamuweckas modeas gopmuposanus ypowas ceabcko-
(OFARCTECHHBIT KYALTYD

PoeT, passutue pactennii m (QopumupoBause Ypoias npeicTas-
ARKOT coboll CAOMHYI0 COBOKYNHOCTL WEAOre pAda (PHIHOJOTHHECKHX
MPOUECCOB, HHTEHCHBHOCTE B HANPABRICHHOCTE KOTOPHX OnNpeledserca
reHOTHNOM H (aKTOPAMH BHEWHEH CPeid, BIANMOCBAILID MEHKAY ca-
MEME NpOLeccamMi.

ManaMiueckne MOLeAn NPOAVKUHOHHOrO  npoUecca pacTenni,
UPHCHTHPOBAHHEE Ha HX NPHMEHeHHE B ArPpOMETCOPONOrHUSCKHX pac-
HeTAX H NPOTHO3aX, ONHCHBAKT NPOUECCH (POTOCHNTE3A, AWMXAHMA o
pocta. Kak swamo wa puc. 6.2, rie npusescna cTpyKTYpHAR cxesa
AHHSMHNECHOR MOZean (OPMHPOBAHHA YPOWMAEN, MOACAL COJLEPHAT
HETHPE OCHOBHWX GA0Ka (6A0KH BHISACHE DYHKTHPOM ).

[epeufi Gaok — ArpoMercopoaornieckii — BI04 aeT npeolpaio-
BAHHE WCXOAHOR arpoMeTeopoJorHueckoil WHGOPMALNH, TPH nocTe-
Ayex Guoasornuecknx 6aoka — GOTOCHHTE3a, ALXAHUA B POCTa —
UXBATHIBAKT pPacieT HHTEHCHBHOCTH NpoueccoB QOTOCHHTEIA W QHXA-
HIA, pACHpeACACHEA NPOAYKTOR (GOTOCHHTE3A W POCTA OTACALHLY Op-
FPANOR PACTENHA, B TOM MHCAE H PCOPOIYETHEHBX.

PaccmoTpiy cotepsanne 6A0K0B MOLEAN (OPMHPOBEHNA yposan
CEABCKOXO3ARCTBEHHEX KYALTYP.

Baok (otocwnresa. Bausnne daxropos saemmed CpeAW Ha HE-
TCHCHBHOCTE Npouecca (QOTOCHHTEZa PACCMATPHBICTCA HAMH Hepes
IHAHNE TAKHX OCHOBHWX (AKTOPOB, KAK CRET, TCMJAO W BJIArd.

[Tpn onucannn npouecca GoToCHHTE3a JAHCTLER 33 DCHOBY BIATO
ypaanenne Moncu » Caskn [277);

= kb (ke 4 b1"), (6.18)

rae 'fI”u-- HHTCHCHBHOCTE  OTOCHATEIA JANCTREE NPH ONTHMAJbHEX

VEAOBHAX TENAO- o BAAroofecneYyeHHOCTH B PEANLHEX YCIOBHAX OCRE-
LCHHGCTH; & — HNTCHCHBHOCTL (OTOCHHTEIa NPH CBETOBOM HacHILle-
HiiE, & — Ha4aidbHWil HAKA0H CBETOBORA Kpusoli QoTocuntesa; [/ —
HHTCHCHRHOCTL POTOCHHTETHYECKH  akTHBioRl  paamaunn  (DAP);
] — HOMEp pacuerHoll jexaiu,

Ypasrenne (6.18) npumennmo aam pacuera thoTocknTesa B Guo-
JOTHUECKH ONTHMANLHEX Yeaosuax cpeaw. [das pacuera dotocuuresa
# peadbiMX YCAOBHAX HeoGXOANMO VUHTHBATL BAHAHMNE pakToOpon
TCTa W BAATH, haik pAa3BHTHA pacTeri.

Ilan yuera sansmns TemnepaTtypw BOIAYES M BIAARHOCTH NOYAL
HENDALIOBANN QYHKUMA BAHSHNA 3THX NOKA3aTéaed, MeHAoumecs
or 0 o 1.

POTOCHHTETHYECKAN AKTHBNOCTE JNCTLER PazaHuHa  HA  pasHLIX
ATANAX OHTOreHE3d OTACALHOIO JHCTA W PACTEHHS B UedoM. B oHTo-
FCHE3E WeAOro PacTeHHs HaHMeHbuleR HHTEHCHBHOCTEIO POTOCHHTE3A
ofnanalor aucTeA B dase Bexogon ¥ SApOBHX KyAbTYp H B dhaze
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BO300HOBACHHA BETETAlNN ¥ O3NMEY, KOFAa AHATOMHYECKR U Mopdo-
AOrHGECKan CTPYKTYpa ancta He obDCcnednpaeT onTHMyMa GoTocHH-
TeTHiecKol akThenocTH. K dase koaowenna bopMHpyeTcs onTHMAab-
Han tTP}-‘HT}'FI-H. SJAHCTRER.
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Puic. 6.2, LCTPYETYPHAR CXEME AHHAMHYECKON MOZTean rapMiEpLEAHNA YPOMAR
ceAbcRON0GRMCT e EVAETY .

Hamenenne H'I,'.lDTI]L‘IIHTE.]II B OHTOMEHe:2 YUHTHBASTCH uYepes I'.'b}"].[lt-
UHE o, KOTOpAA ONHCHWBAET HHTEHCHBHOCTE (OTOCHHTE3A B 3JaBHCH-
MOCTH OT Iilltallqﬂﬂrll'lfl:!}iﬂrﬂ BO3pAcTa pacTewud., Torga aas paddb-
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puix veaosull cpean ypasuenue (6.18) npuobperaer Bui

O, = Dl v, (5.19)

rae 0, — POTOCHHTES B PCAJbHBIX YCAOBHAX CpeAbl; O — ODHTOMCHE-

THucckan kpuBan QoTocHHTe3a; § Wy — QYHKLN BOAACHCTENA TEM-

nepaTypH BO3AYEE H BAAKHOCTH NONBH. 4
OHToreeTHueckan kpupas GoTocHHTE3a npeacrasafer coboil ox-

HOBCPIIHHHY R KPHBYHID, ONMHCHBICMYI0 BLEPAKCHACM

(B

r.l.rp. L , {E:-E'I}:I
B H-:II"I'-IZI]:H.'I-FI HHPHHETP I HAXOAWNTCH C IMOMOULEK] I.I.lﬂp?-ij".'ll::l
a=—100Inas/( Y 1), (6.21)

rae TS:— cymma shPeKTHBHHEX TCMNEPATYP HAPACTAKUWHM HTONOM;
$ f), — cyMMa spheKTHRHHX TEMNepPaTyp. npu KoTopoil HabawlacTcs
MAKCHMAJLHAR HHTCHCHBHOCTH (OTOCHHTE3IA JAHCTBEB; (e, — HAWAdbL-
Hafd HHTeHCHBHOCTh I:I}'DTE-EI[IITE!-EI Mo OTHOMEHAKD K MAKCHMA3JEHO BO3-
woHOA Ha Havaao sereraunn npn TS:=0.

TemnepatypHan Kpueas (OTOCHHTE3A ANNpPOKCHMHPOBAHA BHpA-
RCHHEM

4

¢_{ Al 40,0001 }"7"{%;}{ 11.4—8] }""{ EJLu_ I ] 6.22)

d

B KOTOPOM
0 =t o0t 2 (6.23)

rae { — CPeNHAR AeKAAHAR TeMnepaTypa BO3AYXa: faptq — ONTHMAIB-
HAf A8 §-Td NepHoda BereTauHl TeMOeparypa BO3Y XA,

Kpupad, XapaxTepHayiomias BIAHAHAE BAZKHOCTH NO4MBE HA ipoto-
CHHTES, aNNPOKCHMHPOBIHE BHPAKEHHEM

v’--l,lﬁa(%n—)! +2,13r{:%5]. (6.24)

rae W —3anace npoaykTusHofl aaarn 8 nouse; Was — HanMenbuian
BAAMOEMEOCTh; Ky — DAPaMeTp, XapakTepHaywWnl HIMEHEHHE ONTH-
MaJdLHEX QAR §-T0 NepHOAA BereTALMH 3IHAYEHHA BAAKHOCTH NOYBH.
B apmaMuyeckax MOAeNRX (OopMAPORAHNE VK aA, NPeiHa3HaueH-
HHX A48 ArpoMETEOPOVIOrHSICCKHX PacyeToB i NPOrHO30s, PacciHTH-
BACTCH cyMMmaphufi OTOCHHTe: nMocesa 34 CBLTAOE BPEMA CYTOK:

@ = eDiL! o, (6.25)
rae ':]P,—:l.lii.'l-!:llm'l ¢IIII-1'IJ-IZ'I!HTE'.3 NCeRa HA e1dHNLY IO, L—'

MAomans AHCTOBOR NOBEPXHOCTH; & — KOSQPHIHEHT spdexTHEHOCTH
POTOCHHTEIA, Ty — AAHHA AHA.
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Gaok deixanus. YacTe accuMuANPOBANHOMD B npouecce QoTOCHE-
TE3a Yraepoaa saTpatuBaeTca Ha Auxanwne. OGWenpuHATIM npn Mo-
ACAHPOBAHKHH AWXAHHA ABIACTCH noaxol |[273], ocHOBAHHHA Ha pas-
ACACHHH AHXANHA HA JLIXaHWE POCTA M JILIXAHHE NOALCPHKAHAA
CTPYRTYP. BéchMa cymecTBeH NPH 5TOM YT HAMEHCHHA HHTEHCHEHO-
CTH AWXAHHA B OHTOrCHeZe. XOpOowo W3BECTHO, 9TO HanBoJee HHTeH-
CHBHO AWIAT MOAOARE, PACTYLUHE THAHN; NPH CTAPCHHN YPOBEHL AM-
XaTeALHOro rasoofivena cuwmaercd. B npusatoll mamm crpyktype
MOAEAH H3IMEHEHHE ALIXATEALHON aKTHBHOCTH PACTEHNA B LeJOM Ole-
HHBAETCH YEPE3 OHTOFCHETHMECKYID KPHBYM IHXAHHA ftp, XapakTepH-
SYWLIYK BIHAHHE BO3PACTA PACTCHHA HA CHOPOCTL AWXannsa. Ourore-
HETHHECKAA KPHBAA AWXAHHA HMEET B, RHAJOTHYHBLIE OHTOTEHEeTHUE-
ckoil KpuBoil GoTOCKNTEIa | ONHCHIBAETCH BHPAKEHHEM, AHAJOTHIHEM
(6.20), (6.:21). Noaomenne makcHMyMma oHTOreHeTHUECKON KpH-
BON AWXaHHA ONPEACARETCA  CYMMOA  sdekTHBHMX TeMneparyp
Z #i, npr xoTopoR HaGMIOAAETCH  MAKCHMAALHER  HHTeHCHBHOOTE
AHXAAHA.

3atpaTth Ha Auxauue K onpeledfioted no BHPaKeHHI

R =ak(C,M + Ca), (6.26)

rie M —cyxas Guomacca nocesa; C; u C: — KoshhHUHEHTH, Xapak-
TEPHIVIOULHE 3aTPATH HAa NOLIepRAHNE CTPYKTYP H POCT.

baok pocra. B anwamuke ofwmii npupoct GroMaced nocesa AM
33 pacueTHHIl nepuol BpeMenn Al oNpeleaseTes Kak PAIHOCTE MERLY
CYMMAPHEIM (POTOCHHTEIOM NOCCEA H 33TPATAMH HAa JIWHXaHHe:

AM Al =af — B!, (6.27)

Pewaowee anaveine npn Moaeanposannn npouecca popunpona-
HHA ypoian npuoGpeTaet oueHka NPHPOcTa GHOMACCH OTALABHHWX Op-
FaHOB, B TOM HSHCAE H PENPOAVETHBHHX, T. €. Pacnpele’elHe accHMH-
ARTOR MEXAY Oprasasi.

Has onucannf CKOPOCTH M3MEHEHHS cyXOf GHOMACCH OTIEIBHX
OPTaHoB B TeUeHie BereTALHOHHONO NEPHONA HAMH HA OCHOBE Npeaso-
#ennux B pabore [163] yparuennit pocra m ¢ yuerom moandmkawnn
[20] npnnaTa caeayioian cacTema ypasnenni:

AMJ
m{+lﬁm:+(ﬂf%— Llfuﬂjr:. |
f, & r (6.28)
AMI . h
mh* ' = ml, +(ﬂ;% i i .L,{m::)u. i
¥

ie=l 5 r,

rie m;—obmas cyxas OnoMacca OTAENLHMX opramos (! — AncTed
5 —cT1elad, r— KOpHH, P — penpoayKTHEHHE oprais); Pi— dyuk-
UHa pacnpelcicHHA «<CReMHX®, HHOBb COINAHHMWX  ACCHMHAATOR;
vi — GYHEUHA nepepacnpeienedna MEHAY OPraHaMn «crapuxs, paHee
JaNACEHHBIX ACCHMBAATOB, 1 — MNCA0 QHeR B pacueTHOR AcKaje.
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Pocropue QVHEUNN OCPHOLA BEFETATHBHOrO POCTa NpH 3TOM
M=0 il s rnp
pl 4 Bl 4 B + pa=1.
GyHKUHN NEpHOLa PEnpoAyKTHBHOTO POCTa Tak#e HMEWT orpa-
I H A

o0, (el s r.

B Tedenne BEreTAUMOHHONO NEPHOAA pocToBbie QYHKIHH paccdu-

j 2].
WOTCA M0 npeaiomentomy Hamu serony [131, 13 :
ma;m npunaﬁ‘amux pocToBEX PYHKIHA 3ABACHT OT CYMMU sipdek-

THEHMX TeMNepaTyp, pasuofi noaosuHe Beell cyMmuul, neobGxoiumol

AR 33BEpIUIEHHS POCTA KaAoro oprawa: X fi, — auctees, ¥ L, —

creGael, ¥ f,,— kophed, I fp—xonoca kayOuedt, wopoGoukm);
¥ fp—cymma sQeTHBHHX TeMmnepartyp, ¢© KOTOpPOA HAYNHASTCH
INCT PENPOAYKTHBHEX OPranos.

] ngmgm.munm NOCEROB B IHAYHTEIRHON  Mepe OnpeneadcTCH
[AGI ALK ACCHMHAHPYIMEA NOBEPXHOCTH pacTennd, ot KoTopofl 3a-
sHCHT 3PPEKTHEHOCTE HCNOABIORAHIS MAP 0 B KOHCUNOM CHETE HH-

8.
TEHCHBHOCTE CVMMAPHOND q]EITlJ'EH!tT'E'Eﬂ mocesd X
Poer naoulaim JHCTHCR NOCEEd ONPEACTASTCH NPH NOTOEHTETE

joM npupocte GioMacc aucTses 1o Gopuyae [20, 203):

A |
41 i I
e ey

FLe 2 — YAeAsHad NOREPXHOCTHAA MAOTHOCTh JHCThER.
VpasHerue 148 pactiera NAOUIaAH aCCHMHJINPYIOULEH NOBEPXHOCTH
NP <CTAPEHNN® ANCTBER HMEST CASIYIOWNA BHl [132]:

i

mpi ___a::; =0, (6.29)

r A
L= 4 “—:L ﬁ npu _,L_L <0, {6.30)

FAc ky — NapaMerp, XapakTePHIYICIMINA KPHTHYECKOE IHAUCHHE YMCHL-
HeHnR #HBol GHOMaccH JAHCTLES, NPH KOTOPOM HAYHHAETCA €8 OTMH-

panue. ;
Acposereoposoeuveckuid Gaox. Jlan pacieta CKOpPOCTH QOTOCHH-

Te3a HeobXoanME dannste of puTeHcnsuocTh PAP B nocese. [lorao-
uennan nocesos AP /) puuncaserca no gopmyae Byaarosckoro
[164]:

i =1/ + eL’), (6.31)
rae [} — uuredcupHocTs @AP na sepxsed rpannue nocepa; ¢ —3IM-

NMUpHYEecKan NOCTOAHHAN.
Motok AP Ha BepXHI0 FPpavuly nocesa onpelenfeTch no dop-
Mynae:

1h=0,5Q' (607}, (6.32)
rag Q — CYyMMApHAA CONMHEYHAR EEIIIHHE[!I!'H'. Ty — AJAHHAE THA.
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Lymmapnan coamednan paamaums paccuntusaercs no opayae
Cuskopa [180]): :

Q' =12,66(S")"" 4 315 (sin )", (6.33)
rie 5 — npoioMNTEILHOCTE COAHCHHOrD CHAHMA, fy — noayaennas
Bucota CoaHua.

B paznene 6.5 ann kamaofn RYILTYPW NPUBEICH NapaMeTpu, He-
ohxoanmue 119 pacueTon B Kamiom Oaowxe.

B pafiorax |2, 186] NPEAJOKENA HECKOIBKO HHAR CTPYKTYpA M-
Aean hopMEpoBAHAR YPOH AR CenbCKOXO3ARCTEEHABIX E¥ALTYP, npet-
HAIHAYNEHHAR ANA AFPOMETCOPONOMHYECKHY pacuetos,

6.3.3.3. Modeas dopmuposamus YPOXAR ICPHOSHX N 3epHOGoio-
BBY KHALTHD 8 4eA0M

Ectecrsenno, wro npouece (opMupoBaNNA ypomas sepuonmx
3EPHOGOGORKY KYALTVD B wedowm HEHIMEPHMO CAORHEe, YeM npouece
POPMHPOBAHNA Ypoman oTIednHo BIRTOR  KYJBRTYPM, BKAKYaeMoR
B COBOKYNHOCTh 3epHOBMX KyabTyp. Ero MOACAHPOBAHNE OCHORIHO
[136] na koanvecTsennon onweannn BANAHHA @rpoMeTeopoIorHYeckny
YeAOBHA Ha npolece POpMEPOBANAA Ypoman OTACALHMEX TPYIN KYyAk-
TYP. obaanawownx 8 Goaswed i MEHBINCH CTCHCHH GAHIKHME GHO-
ACFHYECKH M ocobennocTavn, Hamn PACCMATPHBAINCE YeTHpPe rpyanu
KYALTYR, COCTABAANUWNY COBOKYNHOCTh JCPHOBLX H 3epHofoloBmwx:

— OJHMHX 3CPHOBHX (03NMAA MUEHHLE i OIHMAA DPOMHKE);

— PAHHHX APOBHX 3ePHOBHX (ApOBas meHHLa, ApOBOf  AYMeHb
W oBpec);

— No3abnx TenaonobHBNX (Kykypyaa, Fpevnxa, npoco):

— 3epHoboboenx (ropox, cos, Golbnl ).

[pn woaeanposannn costasaines ofoGueHn e MOdeAn A% Kax-
AR rpynne kyaetTvp. Baok-cxema STHX MOAcaell  npHBelena na
prc. 6.3. B xauecThe Teopetnieckoll ocHoRm HCMOABIORAHE NpeLIo-
#eHnwe X, 7. Toomuaros [203] npeactapaenns o NOTEHUHATLHOM |
ACHCTRHTEABHO  BOAMONHOM Ypomanax. [loTenunasnnei Vposiah
ITY — s10 ypoxaii, KOTOPWH ofecneunpaeten NPHXOIOM  SHEPrHH
PAP npn ontiMadriow B TEUCHHE BereTAUHOHHOrO MepHoia pesnMe
METEOpOAOrHIecKHX dakTopos. JedcTBTeanHO BOSMOMHBA  ypomadl
ABY — 310 ypomai, KOTOPHA onpejenserca NOTEHUHAABHEM Y po-
AAEM H AHMHTHPYIOWINM AcficTonen PCAHNME METEOPOIOTHYECKIY fpan-
TOpoB B Tedenne serevaumn. JABY ovanuzerca ot I1¥ Tem Goamwe,
HeM  GoablIe  METEOPOJOrHYECKHE bhakropw oramvawres or ONTH=-
MATLHEX,

Cpeannii aas rpynnwm EYARTYD nOoTeHuWansuull ypoman oGuged]
CYX0i PUTOMACCH PACCUNTHBACTCR MO BHPaXKEHHID

I'I:.’,='&J"'¢+F—h—- =1, 2, 3, 4, (6.34)

B KOTOPOM Moy, i — NOTEHUMAABHWA KIT e noas3osanna PAP (4
rpynnoRt  xyawtyp; T [i—npuxoa ®AP sa perera UHOHMEA nepnon
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[-il TRYNOW KYALTYP, §i— CpPpelHsA Yaeasnan Tc!mu‘r_ﬂ fl:‘.d:rpr;dr:_m:‘us:ié
AopRAHOCTR) -0 rPYNNN KYJABTY]R; g—.]-]]:!:'I]rIH :L.1I:.I'_'1h.f.].'t|.'.l.l!{ E. a. HHATE
KYABTYR (i=1—canMue 3epHoBHE, :I=£—[_ram|||n ;lpuali.u. Fep
puie, {=3— nosinne TenaoawouBbLE, [ w4 — aeproboboBric). 5
MMoTenuHaiuiEf Vposal rpynn CeabCKOX03IRACTREHHHX _I-L'_.r.'mrgp
pACCUHTHBAETCH ¢ NOMOWLW noTenuHaasuore KILI urnn.hl.dna?ﬂﬁ?;
nocenoMm sueprun PAP. B xawecrpe NOTEHILIAALHOIO xlﬁ]'I nu:u::_;:E
paccMaTpHiieTcAa  MakcHMansiuii  KIIIA nocesa, {mcanFaﬁ- £
GroAOrHUCCKHME CBOMCTBAMH TPYONH KYALTYP. COBpeMEeHHOR arp

Havdswae fece

Exctfonaiar Sownd

Haenous-
Y

Swyre  Jruevaw
TRMEDITRCR

v Saoacsnemy novlis

Momenguansan
fomewgermaed KNG gpoacad (NY )

Hedemiumenna
Eoasaincrand
goaomad (Y}

Pic. 6.3, CTpyRTVpHAA cXeMa MOLeAN (OPMEPOBAREA VPoMad FpYine cerheko-
T R XOIANCTOENHWE KYILTY .

TEXHHKOR 0 YPOBHEM MA010POAHA nu:au B ONTHMAJIBHEX A8 JaHHORN
Py OJOTHYECKHXY YCAOBHAX,

Im.::'lllﬂﬁ:fzﬁil.{rararh. 4TO ﬂ::'pDHETME]-I}ﬂDFIt'lEEHIIE }'¢.-‘II:IIE|H.FI roaa,
B KOTOpOM OB NOJIYYEH MIKCHMAIbHHA YPomad rpynnH ceaLCkoxo-
IARCTBEHHBX KYJALTYP, HANAYYILHM ob6pazoM cOOTBETCTBOBAAH OGHOJO0-
FHYCCKUM OCOGCHHOCTAM 3THX KYaeTyp. B nepsom upllrﬁ.mme:mu 5TH
VENOBMA MOKHO NPHHATL B KAUeCTRE ONTHMAILHEX 144 q;upIMH‘pDELEt
it ypoman rpynnel Kyaetyp. Takoe npeanoiomende nossoaser E:;
cTit pacuer notenunansioro KITA nger ; Ha OCHOBE arpOMeTeopoo-
FHYecKOR HHGOPMAUNN TOAA C MAKCHMAILHHEM Ypomaeh:

Moor. 1 = §¥ mux 100/ ¥, 1} ey (6.35)

e & ; ' 1 ' CCW rpynne
FAe ¥pay ¢ — MAKCHMAABHEA ypoxai obwed cyxofi GuoMa

Hj'-'lh'l;:li-'r: & imay—cyuma QAP 3a peretaunoHHufi nepHol B roa
€ MAKCHMAABHWM YPOHaes. :
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Makenmansiuit ypoman cyxofi GHOMACCH PPYAN CEALCKOXO3IAMACT-
BEHHBIX KYABTYD BEUHCASCTCR no dopuyae:

¥ max = Dlwun: i1 4 a). {535}

rae ¥y i — MaKcHMAaILHLR VPOMAN 3epHA rpynnul CeALCKOXO3IAACT-

BEHHEX KYALTYP; n; — ROFPPHIHCHT, XapakTepHIvIOUNl COOTHOLWE-
HHE 3EPHA H COAOMB 1A TPYON CEALCKOXOZRACTREHNMX KYABTVP.

Cpean dakropos, AnmpTHpYIOWHX noayuckue [1Y, HaMu BRIeIR-
OTCA FAaBHble — Tenao w saara. Obmas dopmyaa aan pacuera [IBY
TPYONE KYALTYP NprobpeTaeT npu s1oM caeayoumwi sua:

JBY = ¥ by (6.37)

DyHKUHK BANSHIA TEMICPATYPH BOIAVXA §; H BAZKHOCTH NOYBH
Yi Onpeiededd NPHMERNTEILHO K HeTHpes rpynnaM kyastyp. Ouu
ANNPOKCHMBPOBERK BRpaKennanmu (6.22) —(6.24).

6.3.3.4. Hexodwas aeposereopososuvecxasn unhopmayus

.]-I.ﬂilu MOAYHCHER KOAHYCCTBCHHON OUCHKH arpoMeTeopoIorHuecKnx
YCAOBRHH NPOHIPACTANNA CeAbCHOXO3ANCTREHHWX KYJABTYP HCNOJb3Y-
WOTCH MOACAH POPMHUPOBANNHA YPO® AR, ONHCAHALC B pa:a:.u,e.rr:lx 6.3.3.2
H 6.3.3.3. Ona peaanzaunn cueta no sTHM MOJETRM, coraacHo Tpebo-
BAHHAM pasieaa 6.3.3.1, noarotamausaercR cpeancobaactHas (pec-
nySankanckan) wudopMauns ABYX BHAOB:

. Hudopmauns, xapaxrepnayioman cpeameobaactise arpose-
TCOPOIOTHUECKIE  YCA0BHA CPeAHEMHOMOACTHEND MEPHOLA BEreTalUHN

CeALCKOXOSANCTREHHEX KYARTYD (FPYNR KyAbTYP) AAH pacuera My W

ABY [(cwm. dopmyan (6.15) u (6.16)]. 3ta wndopuauns noarocThi
FOTOBHTCA HA OCHOBE CPEHEMNOrONETHHX RaHHHX H A48 obecrneuenns
ONEPATHAMOCTH cHeTa MOdeT OWTL 3apanee moaroTosieHa ma nepdo-
Kaprax (cwm. pazaen 6.4.1, 6.5.1).

. 2. Hudopmauua ¢ yuetom cpeancobaactuux arpoMeTeOpOInrHYe
CREX YCAOBHH NPOrHOIUPYEMOTO NEPHOAA BEreTALMH CeabCKOXOIRM-

CTBEHHWX KyJeTyp (rpynn KyabTYp) AaR pacuera rﬁ;. u IBY. He-
NOALIYETCH CPeAHenfIacTHad arpoMeTeopoNOrHYecKan WHGOPMaLHs
TERYILETD nepHoja ot QaThl Bo30OHOBAEHNA pereTauud  (Bexoqos)
CCABCKOXOIANCTREHHIMY KYALTYP (FPYAN KYJABTYP) B NPOrHOIHPYEMOM
MOAY A0 1aThl APOFHO3E, & 3aTeM CPEANEMHOTONETHAR WHOPMALHA
OT AaThl NpOrHosa 10 cpeaHeMHorodeTHed nate wactynaenns dasw
BOCKOBOH CHEAOCTH 3IEPHOBHX KYARTVD (VBAAAHNA GOTBM ¥ KapTo-
enn. paused meatoll cneaoeTs v asia).

A8 MOAVHEHHA KOAHYECTBEHHON OUEHKW arpoMeTeOPOJIOTHYECKHX
VCAOBHA - (POPMHPOBAHAA VPOXAR CEALCKOXOZAMCTEEHHOR KYALTYPH
HeOBXOANME CAeayomas cpeineobaacTuan HHBOpMaunA 3a cpeane-
MHOTOJETHHA pacteTHWl NEpHOT W pacyeTHR MepHos ¢ YUeTOoM da-
HEX NPOrHOIHPYEMOro roaa: :

1} reorpadmucckas wWHpoTa uentpa obaacTi wawm pecnybankn;
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2) gata BCx00B  (DOSOOHOBACHHA BETETaUMK) CCALCKOXOIANCT-
FEEHHOA KYALTYPH;

3) cpeaHcMHOTONCTHAA aTa HACTYIICHNR BOCKOBOH cnenocTn 3cp-
HOBHX KYABTYP, YBslauna GoTBH ¥ kaprodean, pannei searofl cne-
NOCTH ¥ JbHA;

4) cpeaHelexalnan TeMmnepaTypa BO3AYXA MO JexKalaM pacuet-
noro nepuoga (°C);

5) sanacw NpoAYKTHBHONA Baarn (MM) B cioe NOUBH 0=50 cm no
ACKAAAM PACYETHOTO NEPHOLA; HAUMEHBIIAR  BAATOEMKOCTH (nn)
caon nouss 0—350 eM; B cayuae OTCYTCTEHA AaHHEX O HauMeHbed
anaroeMiocT GepyTcA  wauboasiine 3anack NPOAYKTHBHOR BAard
(mM) H3 TPex NepPEWX ACKAL © HAYaAa olpelelleHni BAAKHOCTH 0ol
KYALTYpO;

E.} HCAO YMACOE COMAHCUHOND CHAHEA N0 JeKalam PacteTHoro me-
proga (cpeanes 3a 0aWH ACHb ACKAIN);

7) KOAHMYECTBO QHCR B PacueTHWX ACKALaxX CPelHeMHOMOJICTHErO
pacYeTHOrO nepHoaa;

§) ryctota cTosHuA pactennit na 1 v* wa JaTy BCXOZOBR (148 O3-
sofl muenniE —ua Aary Becenuero obcheloBaHNA); rycrora cros-
HHA pacTeHHA HeobXoanMa A48 pacteTa HatdabHLX GuoMmacc OTAeAb-
HLIX OPrafoB PacTeHHA 0 NACLLAAN AHCTOBROH MOBEPXHOCTH,

Hatanbiue GHOMACCH PACTCHHS H NJONLAAH AHCTOBOA NOBEPXHO-
cTil PACCUNTHBAKTCA NYTEM YMHOMEHUA [YCTOTH CTOAHNA PacTenui
na 1 M HAa COOTRETCTRYINMLEe 3Hadexie OHOMACCH Ka#10To opraua
HAH NAOIAAR SCCHMHARPYVIOWEH NOBEPXHOCTH SCPCANETD PacTeHHA®.
Jlaa Kamaof kyasTyps B Tabn. 6.3—6.7 panw snauckna Guosaccn
OPrafos «CpPeiHero PACTEHHA® my, M NAOWAIN acCHMHANpYIOULER no-

BepxnocTH L. B monein qJD[J-HI.IpEIBHHHH Yo an CENBCKOXO3RAACT-

BEHHBE EYALTYP BXOAAT NAPEMETPH. ONPeleiAwuine HHTEHCHBROCTE
nponeccos POTOCHHTE A, ABXANNA, PACNPELCICHHA CBOAKHX® H «CTa-
puxs accHMuaATos. PRl napamerpoR XapakTepuayct HIMeNneNHA Tpe-
Gopannil CeAbCHOXOIARCTEEHNBIX KYALTYP K TENAY H BA4re B TeHCHHE
pereraunn. Jlag Kamaod ceanCKOXOIAACTBEHHOA KYALTYPH onpeje-
Acnw [150] wpcaennsle aHauenna BCEX PACCMATPHBACMEIX NapaMer-
pos. BoamomHad NPOCTPAHCTREHHAR HIMCHYHBOCThH HX MHCACHHEX
anaveHnil npueeaena B Taba. 6.3—6.7.

[Mporpamsa no3sodAeT HEé TOALKO BHYHCAATE OUCHKY arpoMmered-
POAGFHYECKHX YCI0BHA (OPMUPOBAHMA YPOIRAA CeILCKOXO3AACTROH-
Hoft KVABTYPH, HO M PACCYHTHEATL NPOrHO3 ypoxas n sajocenf cOop.
Oanako A48 pacdeTa NPOTHO3A YPOXaR N BaJoBoro clopa CceabCROXO-
FAfCTECHHOR KYALTYPLEF1aHHEe J0NOAHAKTCA CREACHHAMNE O NOCeBHOR
MACIMAAH KYJALTYPH B NPOrHosHpyesmos roay (Teic. ra) W (akTHYe-
CKIM PRIOM YPORKIAHOCTH CeARCKOXOIARCTRCHHON KYALTYPW (T/ra)
(cm. pasgenn 6.2 n 6.3.1). '

AR noayuenns KOANYECTBEHHON OUCHKH arpoMeTeopiyIorHiecknx
YCAOBHA NPOHIPACTAHNA ACPHOBMX W ICPHOSOOORKIX KYALTYP B HEI0M
neobxognMa cheaywinasa cpeaneofaacTian wHpoOpMauUna 3a cpeawe-
MHOTOACTHHA pAcUETHWA Neprol ¢ yYeToM JaNHbX NPOrHo3HpyeMora
roaa;
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Tafiamua 6.3 Tadanua 6.4
Ooamman mEcHHEE HAponan nisesmua, Aposodl useHEs
¥ e Esponefickan sacts PODCP
bEangyeenss, - [lapaseny
MepasieTp ; : Conepo-38naL- i ofl mrwen
?r,,:::ﬂ;:,:‘ :w .P‘I.I-r;nt-? i ,&H:E“r’“ RpGAEA NEEHHLA aponoll mruinh
B T rHCEEs LA F e
my, 0,014 & 0,023 n
my, 0,050 n 0,030 n 0,08 n 0,030 n
i 0,008 n 0,Ml n
m,, 0,020 r 0,020 # 0,0M n 0,020 n -
m, 0,030 & 0,030 0,030 0,030 n M, 0,087 n 0,024 n
"'-r. 0S4 0 0544 = 0, 000544 n 0, 000544 n LJ. 0, sl 301 n 0,000 300 n
2 1, 180 200 230 210 Z i, 210 200
I 210 185 260 210 L, 210 200
Xt 260 280 310 210 i 210 200
He, 260 280 310 250 Ty 230 245
il 240 260 220 250 1Y 270 250
b i 560 540 560 520 ¥i 550 500
25 180 200 260 200 ¥ I 210 300
B, 0.7 0.7 0,5 0,6 O, 0,7 0.7
g, 0.5 0,5 0.5 0,5 ag, 0,5 0,5
E“ L 50 ] 5l F) 45 15
Cy 0,26 0,26 0,6 0. 2% Ci 0,19 0,21
s 0,36 0, 35 0, 36 0,356 [ 0,41 0,30
Cr 0,20 0,20 0, X 0,20 Cr 0,5 0,10
Ca 0,18 0,18 0,18 a, 18 Ca 0,16 0,30
Méwaads pereTamnn } [lexaan nereTawnn
I = | [
i.' - i | $ 3 ] fi 7 | E] W ﬂ_,’:_r TP 1 ll ] 3 |sd b B T ] ] 10 i _.,’_,?‘:',,
| o ]
kﬂl J.D |...|:| U.E‘S 0,85 D.Eﬂ D,m H.E& 'I:I,EE- III,H-III I'I,EIJ.‘.I ‘Eﬂi' ‘}.1} ﬂ.g ﬂ'_ﬂ E.U‘ I,ﬂ' L'n nIH Dlﬂ ur.ﬁ I:I.E 1}1.[_'1 D.E‘
1 PHMEYUBHHCE 1 —TYCTOTE CTONIIN agcTeHEf va 1 w¥ ma qaty secouwero
ug-u..h'_.ul:n.lllrm nocesos. [an Kaswwaxofi ACCP, Boarorpagesof m Actpaxancof NMpaMevarne 3aecy u o Tabr 6.5—67 7 —rycrora CTOSHEA pacTeid
onacrell g, =05. Ha | m* Ha 1aTY BCXOJOB.
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TabGauwin 6.5
Eysypyza
Yopapaenan
TIspnMeETH
LD Cepepo- Kanmaocmoe
""‘J.. 003 m |:|.|:I.:l |
My 0,03 n 0,03 n
R, 00085 n 0,085 o
f.r. O 0G 0,0016 n
L 200 265
E fr, 200 205
1y 13 200) 300
2t ] 400
¥ 3 231) 300
iy 550 715
Xig 70 65
LES 0.7 0.7
LTS 0.5 .5
Fa il 20
LA 0,15 0,15
i 0,30 {,30
[ 4 0,3 {1, 20
45 0,35 0,35
E JlekA A WEFeTAUNE
| 12
¢ gl Pia fE T g | | 1 | B
¥npapaenne LU0
Tont _|ﬂ b1 21 al |'.|:T“I s | .H P T S | ':
ko | 0,60| 0,68 0,73] 0,80 0,94| 1,00 0,90| 0,87 0,80| 0,74] :
Lepepo-BanEaIcEoE Yipanicnue
.I'“F._"l {22 22 plot M 24 5 25 25 o6 a5 05 e | 3
kg :tl,ﬁl.'l 0,66 0,74 0,80 o &7 0,94 1,00 0,90 0,74 0,66 i!.litj 0,55 0,565
1 |
| | | I
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Tafiaeua 6.6

1o*

Jlen
TTapaweTp | Mapauetp e
e |
g 0,002 n | b 520
0,001
Hl,.‘ L E rlu o
|
|
m, 0,001 n
: um,‘ {L:"
dep, 0,0002 n |
!: LU= 0,5
I :
Z 1y, 280
Z a0
b2 11 950 |
| Ci 0,10
| |
i 250 1
; 1 Cs 0,45
b0 350 = T
b B 2 300 | e, ik
Jexnaa pereTansn
ITapasmeTp =
. : L
: : 3 ' - ZaAce
Fopt,
SR paRoson CrGieps 11,60 12,6 13,7 14,8 15,7 | 16,8 17,7 | I1B8
Lan ocraasiodl Tepparo- | 1 12 13 i4 15 16 17 18
P CCCP
kg 07| 0,7| 09| 09| 08| 0.6] 0.6 0.6
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Talmuta 67

Kaprodgean
— oo | e | o, o
my, 0,52 n 0,55 n 0.523 n
Mig, 0,158 n 0,158 n 0,158 n
iy, 40,6 i 0.6 n 0.6 a
F‘m. 17,6 n 17,5 n 17,5 o
L!ﬁ 0,0037 = 00037 n 0,0037 m
Z 550 500 550
Ei 1o 110 550
ey 220 220 0
By 400 400 320
i =) 320 320 320
$30 1050 1060 1050
Yi, 450 450 450
X, 0,5 0,5 0.5
ﬂﬂ. 0,5 0.5 0,5
£y B 55 55
Ly 0,20 0,30 0,30
C, 0,2 0,16 0,16
Cr 0,03 0,03 0,08
Ca .51 Q.51 0,51
JATHANA BEFETALHN
Il?::, Tepputopun
I 2 3 o e T S S R 2
f Heuwsprasesian 17 17 i el S i |
4 | yoma PCOCP, U B
MNprastuxa n Be-
AOPYCCIR
LY 16 17 18 18 18 19 14 19 18
Mosoamse 7 18 19 13 19 H) 19 I8 17
Cenepinfi Kanxan | 16 I7 18 19 19 &) 20 20 20
kg EY EEIFP 0,70 0,70 0,75 ﬂ.El[‘ l.'-I.EHJ'I 0,90 0,80 {ll.?ﬂl[ Gl
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1} recrpaduueckan WHPOTa LenTpa obaacTi;

2) Aata BCX0A0R (BO00HOBACHUA BereTaumH) rPYNN CeabCKIXO-
AAACTEEHHEY KYALTYP;

3) CcpeIHeMHOTOMETHAA JaTa HACTYAAEHHA hasnl BOCKOBON cne-
JOCTH TPYIN CEALCKOXOIAACTREHHEY KYALTYR]

4) cpeaMelerainan TCMOepaTypa BoO3AyXa No pacueTHWM AeKa-
nam, °G;

5) uNCAC YacoB COAHEYHOTO CHAHHA NO
(cpeanee 33 OAHH AcHb JeKaH);

fi] aanacd NPOAYKTHEHON BJAATH (MM) nojg O3HMBMH B paREHHAH
APOBEMI KYIbTYpami B cnoe nouss 0—100 cm, a noa nosinisu apo-
pHMH B 3CpHOGOGOBEME KYALTYpamMu & ciaoe noussl 030 cv no pac-
eTHEM AeKA1aM; HAHMEHLINAS BJAAr0eMKOCTh (MM)  STHX  CAOCH
MoYE.

a8 olleHER YEA0BHA 3acYILARBOCTH TPYAN CEALCKOXOZAACTBCHHEX
KVALTYP H  NOJYHeHHA cpeaneniaacTHol arpoMeTespotornyeckol
OUCHKH (POPMHPOBAHMS YPOXAA IEPUOBBX 1 3epHOBOGOBEX KYALTYP
B UCJA0OM HCXOAHAH HHPOPMAUKA AONOIHACTCA AAHHBIMAD O CpeaHeae-
KAAHBX 3anacax NPoIYKTHEHOA BAArH NAXOTHOrO CAOR OT AATH BCXO-
nor (BO30OHOBRIEHAA BercTalli) A0 QaThl NPOTHO3A AAA O3HMBX 3ep-
HOBHX, PAHHUX APOBHX 3¢pHOBWX U 3epHoBobOBWX KyJeTYP; O nao-
UIAAAX, 3JAHHMAEMMX TPYONaMi KyJALTYP, B NPoUeHTAX OT Beel
nAoMAain 3epHoBEX B zepuoboloBuX KyALTYp B 0003CTH B NPOrHOIN-
pyeMos [oay.

Jlas pacuera NpoTHO3a YpOoMaa o CYMMapHOTO BaAOBOTO chopa
WCPHOBHX H 3epHOBODOBHX KYALTYP AONOAHHTCALHO NPHEICKAKGTCR
AaHHBE O NOCeBNBX NAOMIAARX TRpynn CeNBCKOXO3RANCTHCHHBIX KYb-
Typ B 06JAcTH B NPOrHOIHPYCMOM Toay M daKTHUeCKni pAL YpORan-
HOCTH 3CPHOBHX M 3¢pHOGOGOBHX KYALTYP B uedom (T/ra).

CpeascofaacTise  aSrpoMETCOPONOrHYECcKHe NOKA3aTean (Kpome
sanacos NPOIVETHEHOR BJAArn) BHUNCARKOTCA NyTeM  apudaerite-
CKOPO OCpeaHeHns Aannux nadmoiennit seex cranund, Cpeaneobaact-

PACYCTHEM  ACKALaM

Hue Fanacs maarn W paccuNTHBAKTCH KAk  CPelHeB3BRlleHHLIE
¢ yMeToM MpoucHTa nacmaged P, 3adATHX KYJILTYPOR B KOKI10M
cedbcRoxoafficTaennoM mMukpopafione, B npeaeaax kamjaoro MHKpoO-
pafioHa cpelkHe 3anackl BAATH BHUHCARIOTCA NYTEM NPOCTOro OCped-
ennd, Fpyonuposka oAHOPOAHEX B NOYBEHHO-KAHMATHUECKOM OTHO-
WeHnH aAMARRCTPaTHEHEX pafionos obaacTy npuseaena s [83]
Cpeanne 3anack BAATH N0 Ka@mK10MY MHUKpOpafony YMHOMAKTCA
Ha npouent naowaaw P, 3aAAT0R AanHOoR KYJbTYPOll B 3TOM CQJb-
croxosaficTeennonm pafone. CpeanensBellennbie Baarodanace no ob-
JACTH MOAYMAKNTCA B PE3VALTATE ACTEHHA CYMMB NOAYYCHHBX NMPOH3-
BEACHHA HA CYMMY NPOUEHTa nAomMazed, 3aHATHX KYAbTYpPOoR:

ﬁ: z “::"|Pgn'z Pr.

(6.38)

] i |
Taknm ofpazoM, A48 BHYHCACHHA cpeineoBiacTHHX  3aNacos
Bhaary peolxoauma wudopManua 0 NOCERHHX NADMAAAX  KYARTYPH
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no ceakeKoXoaAfcTRenMM Mukpopafionam. CpeaHepinelicHALE BAd-
roaanack paccHNTHBAKTCA NPH YCIOBHH, 4TO HHpopMaunn of yaaam-
HeRHH OCEeniaeT Be Memee 70 % nmaouwiany, IaHATOR 1aHHON EVABTY-

poli, T. 6. 3 P, =70 %.

[ |

L1}
DEgruiifiai

Pie, 6.4, Cxema pacnpelescHHd NoceBHHY AAomaiell N0l 03MMBEMH KEYABTYPaMH
N ceascKoxoIRRcTRERRMM MERpopafionaw Jlenwarpasckofl ofascri

§ — rpamin ceaErEoroialicTacHiiEy  MwEpohElolRon, & — FpEiElE A SwEHHCTRATISEL Y a0

1 — pomep cemmcecxareboraehnoso wuspopakona ne [8], 4 — necennide maoULEAE (ra) Bo3 ceaL-

{EORCINECTACHEDH KY Thiypold = AAMHEHCTPATHRHOM paflows, 5 MEAPOMETCTRIINNE, WM OmEae
ESOEMERILNE @ JANACAN NPpoEyRTERsol RAErE B DONsE

PaccmoTpus npouciypy oCpeAHCHHA 3aMACOB NPOAVETHRHOR Baard
B MOAVMETROROM CA0OC MOYBR Ha NpRMEepe q-r[EHII-EII'lTBI{‘Hnﬁ ofiracTH.
Ha puc. 6.4 npupenena kapra-cxema Jlemuurpafgckoft ofaactn, Ha
]il::l'I'E:ll.IE:li_I: B ACACHD NATE CEALCKOXOIANCTREHH R ﬁfﬂlﬁpﬂ]'lﬂﬁﬂ“”ﬂ. Y-
FAHE MOCEBHBE NAOMIAAN NOA O3HMOA KYALTYPORl B Ka#I10M aJMHHH-
ETF-EIT]!IHICI“ P.ilﬂl.'hl-lL', A TAKHKE FHAPOMEeTEOPOIOrHYeChHEe CTAHILHN, 0o
KOTOPEM HMeeTCs HHpOpMAUKA O BIarolanacax.

Cuayaja pPACCHHTHRHEBACH NOCEBHYR NJODULAAE KYJABTYPR B CEJABCKO-

XOAAMCTREHHOM F.1.!III|Z'|'.IH].'I.H]_!I:JIIE.' B I1FI'I.:ILI.I..'HT.|'11 OT 'l'.I'|:i|.1.|.'|'.‘i"I. MA0ULATH KEY. k-
TVpH B 06JaCTH:
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Oriompeme e festenntll BAGLLEAN
[locerngn AL EYAREYR B MEKpopadione mO mehl
Mk papihia CENMEE, Ky SETYR, T Bode Gl NAGULIAK KEALTY
mo ik adc i, 5

15 £ 5
16 aadd e
17 1280 g
18 TH3 A7
o 55 I7

Janacd NPOAYKTHBHOA BJArd (MM) B NOAYMETPOBOM CA0C NOYBH
10 CTAHLHAM COCTABIAKIT.

A TP Man i (LR

Cramuun HHT‘.!""

: Lol FRE-STY R M2 i Rl i [ il bt S0 e Wl s o
15 | 137 [oFe| 137 | 128 |n06]| 104 | 97 | 104 | 100 | 104
Tlrotans 16 | 145|130 121 |04 | oe| 1 | 88| 0| 77| 77
Baaxon [} nod |isef 16| 113 |iom| @e | #x| As| o | AT
Fv aoroumh 6 | 104 {os) 78| 74| 92| 102 | 102 [102| 07 | 101
Tiaxmsin 16 73 | 72| 62 56| 49 -Ié 40 | 48 21 4
Brunans 17 Pin o faend neE | qov ‘35 95 a5 | a3 '{?! .8
Edumonckan 17 i1 ol 92| 86 Ih ¥ BR I:T?_ 60 | 6a
[TvimEHs 18 | 13 |ne| o | 94| 78| 74| 67| 66| 67| 60
E isrneenn 1% | 145 |130f 113 | 107 | @o| @l | 88| V4| ¥ 74
Boaocosn 18 (x lonl o3| 82| 62| 64| 55| 59| 64| B2
Kunent 18 114 | ME§ 1 af | 80| 73 65 | GO ﬂ:.l i |
Geaoropka (& 1 119 (17| 59| &3] 70| 69| 57| 66| &5 | 52

JateM BHUNCARCM CPelHHe 3anacH BAArH B Npeaetax Kamioro
MHKPOpaiona nyTeM apHgMeTHIECKOro 0CpeANCHIA:

| ANpE s Mah o M
M pans
i 3 I 2 ‘ 3 i 2 3 i 2 3
| |
15 137 Il 137 128 |- 116 | 14 a7 104 I | 1M
16 120 HEL o a8 LE a0 Bl 0 i il
17 11 1] | L1 6 a5 Hi 81 80 EI.I Th
18 125 12 ] 101 o3 7wl ™| 6 65 | &5 | 82

Cpeanne 3anace maarn no ofaactn W (mm), coraacho (6.38),
HANPHMEP 38 TPETLK ACKAAY anNpeas, PaBHANTCA:

__ 13754130224 111-94136-47 _ |0e

L4 T :
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AHANOrHYHO BHYNCAAEM CpeiHeolacTHHE 3aNacH NPpOoAYETHEHOR

BAArH B OOAYMETPOBROM CA0€¢ MOYMBW 00 CGCTAILHBM JCEATEMI

Amnpess | Mk H oo Hwas
3 E i 2 3 I ] 3 I | 2 3
| | _
126 | 15 102 II a4 a3 &0 T4 Fi | 7l T

6.4. O mMeTone NporHola ypokas W CYMMAPHOTO Eaaoporo copa
ACPHOBWE W 3epHOGOO0OEMX KYALTYP

{:EEME E]:I{.‘,"I.IIL"LI'ﬁ-ﬂH.E'I'Hﬂrﬂ II'FIl}FHﬂ'H-E. }']:IHJHEH H C}'MMEFHﬂrD BAAOROTO
clopa 3epHOBHEX W 3epHoGOOOBHX KYALTYpP npeicramiena na puc. 6.5.
Dl[pl.“_J.EﬂEIIHE IL'FH:_.'J.IIEL'Iﬁ..'.IEE"I'IIU]'l DUEHEN HTPHHEFEEJIJUHE}I'H'IL“-E‘I{!I!{ }'C-

CoETneeErTomNGT  BitRed Cpelrevlmaemyan
RO TINA DI T IMEREEAUR  HOLCRD
0L AT CTRENLR JeppdisdT o

BOTINN ST KBTI

=2

LorBmtolngemwsl oeewss [ooweas Jepwodux ¥ Jepwelololur
Apoamyp & genow

Pacvem  oywwgpeees  Sacofose ofippa wogwalr
aepuofolodux xpmmyp § odneomy

Pue. 65, Creua nporsoia ypomas B CVMMAPHOTG REIOBOHO
ciopa JEPHOBEYE H JepHOGEIEEY KYABTVR.

JOBHA NPOM3PACTAHHA 3CPHOBHX H IcpHOBOGOBMX KyALTYDP B ueaOM
npeicrasacHo b pasaeae 6.3.3.1. Pacuer Tenaenumn ypomana na npo-
rHOZUpYeMuN roa paccMoTpexs 8 pasfene 6.3.2. [lporuosuposamie
YPOXKARHOCTH 3EPHOBHX H 3epHOBOOOBHX KYABTYP B LEA0M ¢ HCHOb-
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LoBAHHeM Molean (opMHpOBAHNA Ypomas (pasa. G.3.3.3.) nokazano
g pazaenax 6.3.1 n 6.3.5.1.

Pacuer cymMapHoro panoporo cfopa 3CPHOBHX H aepuofobonpX
KYJALTYP Onican B paszaeae 6.2.

4.1, MoaroTogka EXOAHME AAHHWE

[lepen cocTapienneM NPOTHO3IA 0 HAYAJOM KOANPOBRIHNA HexoaHo
HHpopMAaLHN RE0GX0IHMO: I

1) onpeileddTh  HaJHYHE HexoAHofi nHdopMannn u.a_ ,.'l:al.'].-u -
rpo3a. TTocKOABKY Nepab A (npeapapHTeAbHbi) NPOrHos !.pl'!l.rhid.lflll.'.'ll:"l:li
i CyMMapHoro Banosoro cOopa 3CPHOBHX W M‘pli{kﬁrnﬁl;mbl.'{ H'_..:!h-r;,p
COCTABARETCR ¢ TPeXMecRuHofi 3a00aroBpeMeHHOCTRIO — 20 man, Koraa
pa Goasllefl dacTy TEPPHTOPHA BCXOLOB TPYMAN NO3AHHX tenaoanbn-
BHX, 3CPHOGOGOBHX KYALTYP €IE HeT, MPOTHO3 H PacueT BAAOBOTO
cHopa OCYLLECTBARCTCA MO BPEMCHHOMY pARAY YPOKANHOCTH ¢ HCMOJIb-
JOBAHHEM AaHHBEX © NPOULTOrOARHY NOCEBHBX NACULATAX AA7 3THX
rpynn Kyaeryp. Ilpu sToM arpoMeTeopoaorsveckas OUEHKEa COCTOH-
HIA ¢ HaYaBUiix BereTHPOBATE K 3TOMY CPOKY (HAH APYroMy) rpynmn
KVABTYP YCAOBHO nphunmMaerca pasnofi 100 %; :

2) "onpefesuTs KOAWMECTRO PACUCTHHX IPYNN CEALCKOXOIARCTREH-
HMx KyasTyp. B cesepunx pafiodax Esponefickoi HacTh CCLCP Kyan-
TYpH, BXOARUIHE B TPRYmOY IepHOGOHOBL X, He BbpalliBamTCa HA
aepHO, NOITOMY pacHeT NPOrRoia ypowkad H panosoro cbopa NpoBO-
ANTCA TOIBKO AJA TPEX FPYNN 3ePHOBHX KYALTYP: O3HMBEX, PaHHHX
APOBKWX, NO3AHNY TenAKTHGHBHX;

3) MOArOTOBHTL HHEOPMAULHID 33 NpOrHOINPYEMEH  Told. IMo-
CKOJIBKY NPH COCTABAEHHH NPOrHO3a YPOMAaA H CyMMAapHOTO BAA0BOMO
chHopa 3cpHOBLX H 3epHODOOOBLIX KYILTYP B TpeTuit cpoK nporioia
ia posMomHo M B0 sTopoft — 20 wonn) na Goapwed wactn EH CCCP
BOCKORAA CMEA0CTh 0INMBX W PAHHNX APOBHX 3CPHOBHX KYJALTYR yHE
HacTynaer, HHGOPMAUMA ¢ YUETOM IaHHHX NPOTHOIHPYEMOro roala
UEAHKOM KOAHpyeTea 3a cueT MAQOPMALUH TeKYILEro roaa;

4) NOArOTOBMTH  CPEAHCMHOTONETHION  HHMdoOpMannK  Kamiodl
rpynne kKyasTyp. Tak Kak 37a NHGOPMALHA YIACTBYET B KaHi10M 03
Tpex nporuoaos OHea HAMeHeHHR, ¢¢ cAelyeT MOAroTOBHTE Ha nepipo-
KapTax 3apanee, 010 COCTABICHNA NMPOrHO3IOR, & B CPORH nporeo3a Ty
HGOPMALRKD BCTABIATH NOCIE HHPOPMANHOHHON  KapTW  rpynnd
KYABTYP-

HMcxoaman wwdopmauns, weobxoanmas aaA  cpeaseobaacTnoro
Nporfo3a VpomafHoOCTH W CyMMapHoro panosoro cbopa 3epHOBHX M
seprofoboBux  KyaeTYp (coraacwo pasneny 6.3.3.4), KoAHpYETCA
B kamAuf B3 TPex cpoko npornozon. Ha pue. 6.6 npeacraBaena
CXeMA COCTABJCHHA MaKeTa HCXoAHof WHpOpMalny 1A8 pacuera ypo-
#afimocT W BajdcBore clopa 3epHOBKMX M 3epHOGOGOBEIX EYJILTYP
B HEMAEA H3 CPpOKOR MPpOrHO2a.

Koaupyetca HHGOpMALNHA B CASAYILLEM NOPALKE.

[Mepean nepoxapra — nazpanne ofnacry (pecnyGankn). Koaw-
pyercs pycckuMu (man natumckemn) Oyksamu co 2-fi nosnuwmn. Max-
cumysm — 28 Gykn.
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' Bropas nepgorapra — koaupyerca cpox Nporaoaa:
— 20 moHs, 3

LR,

Tperen nepgoxapra — wndopmawnonnan KapTa, COCTOHT M3 OATH
uncen. Hucaa koanpyores o caeayomes nopsiKe:

—20 wioan. Yucao uenoe, koimpyercs TPEX MoAK-

Prc. 6.6, Cxema coCTaBMeNAR naxeta mexoasod

Hndopsatnn
AR pAcKeTs YPOMARNOCTE 0 CYMMApHOrO BAAGEQRG chiopa aep-

honsx B dephofofopwy KyasTVp,

nepeoe gucno (N3) * — anuda paga ypomafnoers. Yneto e oe
KOAHPYETCH B TPEX NOIAMNAX: :
gropoe  uucao  (K) — 10 —npu  anmme  paza
MEHLIE Hak paBHOM |8 rogam, 16 —npn ganue pRAa vpomafiHocTi
B 18 Jer u Goaee. Yncao uenoe, KOAHPYETCH B TPEX MOZNIHAX:
TPETBE  HHCJO — KOAHPYCTCR  laTa npornosa: |1 —20 :.1.-13' 2—
20 meona, 3—20 mwan. Ynerao mesoe, KOLHPYETCH B TPeX NOZHUHAX:
eTeepToe WHea0 (Nt) — 3 —ecan npormos u pacuer -'.':,.'!.1‘-lilpllmrn
BaNOBOrG cbopa COCTaBARETCA TOOBKO A0 TPEX TIpynnm  SepHOBLX
KYABTYP (O3HMHX, pannnx APOBHX, NO3IHMX TENAOIOGHEHX) : 4 —

L —

YposanHOCTH

" 1y - q
(N5)— aaeck W 2a%cc 236N CHMDOJN HE PACHETATHE CHeTa
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I—H mam,

ceAN MPOrHO3 W PAcYeT CYMMApPHOre BAJOBOMO chopa HIET QAR BCeX
JeTHpex Fpynn KyAeTyp. Yncao ueaoe, KOAHPYETCH B TpeX NOIHLHAX,

natoe uneao (Fl) — mmpora MectonolomenHa uewtpa obaacTw,
;ANHCHBACTCA B WECTH MNOIHUHAX © JABYMA ACCATHUHBIME 3IHAKAMIL

Mepgokapree Paxtuseckoze pada ypoxadnoctu, Tfra. Ha oauoi
nepdokapre koanpyerca 16 uncen. Uncaa KOAHPYKOTCA B NATH NO3W-
HHAX € ABYMA JECATHUHEIMH IHAKAMMN, [Mepdoxapr ¢ dpakTHUECKOA
VpOoAAiHOCTE0 MOMeT OHTh HECKOALKO, HCXOAR M3 LAHHH pPRAA ¥pO-
HANHOCTH,

MudopMaunsa rpynne O3NMHEHX 3CPHOBHX
KYasTy¥p

Hughopuaguonkas nepporapra 2pynin GIHMHX IEPHOSHT KYABTHE
BEJAKYAET TPH HAR YETHPE UHcaa;

nepaoe 9ucao — | — wugp rpynne O3NMHX ICPHOBEIX  KYALTYP.
Hucao ueace, KOAWPYeTcd B TPeX MOSHILHAXL

ATOPOE 4HCA0 — NPOUEHT NAOILAAN O3MMEX KYALTYP OT BeeR no-
cesntofl NACMAaZN 3epHOBHX W 3epHofofoBWX KyasTYp B 00JacTH
i MPpOrdHodHpyesios roLy. Yncao koanpyerca B WECTH NOINUAAX ¢ OA-
HHM JECHATHYREM 3HAKOM,

'.I'|'.It"TI|l.* YHEAD = [[OCERHAR NAMIAAL O3NMBEI KVJILTVPE B npnrm:»:m-
pPVEMOM TOAY, ThIC. ra. YHeao KoAHPYeTCA B WECTH MOAHUHAX C OJHAM
JRCATHHUHEM JHAKOM;

geTRepToe uncao— 100, HabnpaeTca B YeTHpex NOIHUHAX B CaOY-
HEae, eCAH HeT JaHHREX O Eu:iDﬁI-l(JH.‘IEIIIIH BEreTALHH O3HMEEX EYIBRTYR
B NPOTHOZAPYEMOM FoAy K jgarte nporscia; ecad AaHHbe OT AeKail
HCXOA0R A0 AaTh Npordo3a B l[pm'![l:::ﬂl].‘lln.'l:hlu.'ld roly HMEOTCcH, TO
qncae 100 e nabunaeTcd.

Hudopauayuonsas xapra daxkslx cpednemyoioseThezo nepuoda
OINMBX JE']:&HI:]BH;\; H:.'.'l!p'l.'}'i':l HRAOYAET THTE YHCET, HGIHF}T‘.\[]JN B CAC=
.'I,'_l.'l':!IJJli.'hl II:I!:IPH_.'J.HL"Z

nepeoe uHeao (N) — ancao pacueTHnx Jexad. Uncao ueace, koau-
PyeTCH B '.I"I.'IL'I MO3INILHAXS

propoe uncao (T0) —aucao avefi or 20 mapra 1o AHA Bo3oOHOB-
JACHHA BereTauun. Yueno uenoe, KOAHPYETCA B TPEX NMOIHIMAX;

Tpethe Sncao (NI) —aata scxofos (B0306HOBJACHHA BEreéTAWHH)
FPYnnE KYALTYP. MHCI0 uenoe, KOGHPYETCA B TPEX MOSHIMAX;

uncao uerseproe (N2) — mecAn aozobrosaeHnA peretaunn. Hucno
neaoe, KOANPYETCA B TPeX MosHUMAX: | — mapT, 2 —anpeas, 3 — maf,
4 — HIOHL,

nAaToe aucao [WN) —HaNMenplas BAATOEMEOCTE METPOBOrG CIOA
nouss (MM). Uncao xKogHpyeTca B mMATH NOIHUMAAX C OAHMM JeCATHY-
HEM ZHAKOM.

Kapra maccusa cpednedexadunx temneparyp sosdyxa (TSR, °C)
COCTABAACTCA MO PAcYeTHRM ACKalaM cpeiMeMHOTOJEeTHero nepHoNa
BereTaunn. Kamaoe wncao KOAWPYETCH B MATH NOZHLMAX ¢ OQHHM ae-
CATHYHHM 3HAKOM.
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Kapra sanacos npodystusnod arasu (W) B merposoM caoe nousws
(MM) cCOCTABAMETCA NO  pacHeTHWM JQeKanas CPEAHEMHOrOeTHErD
nepucia seretaunn. Yucaa KOAMPYIOTCA B OATH NOHUMAX © OLHHM
ACCATHUHLM 3HAKOM,

Kapra maccusa wucaa wacos coanewHoso Cusnus (55) cocranas-
ETCH N0 PACHETHWM JEKAAaM (CPeaHee YHCAD YACOB 33 OANH 1cHE
ACKAAK ) CpEAHEMHOMDACTHERD nepioga eereranun. Yweaa KOMH Y-
KITCA B NATH NOIHUHAX € OAHEM ACCATHYHEM IHAKOM.

Kapra wucaa dued (DV) 8 pacuernux aexanax CPEAHCMHOMOAeT-
HETO BETETAHOHHOTO NepHOas. Hucaa uenwe, KOAHPYIOTCH B Tpex
NOJMUHAX,

Hudopmaluonnas Kapra osnMpx IEPHOBWX KYALTYP COCTARIACTCH

C YUCTOM A2RHHX NPOrHOZHPYEMOro roia A0 AaT nporHosa — ) waq, |

20 neonn, 20 WIOAR — BRAIOYACT NATH YHCLI:
NEPBOC HHCAO — HHCA0 PACYETHHIX JeKal BEreTaUHOHHOrO Mep-
oaa. leppan nexana BereTaunn ycTAHABANBACTCA B 3ABHCHMOCTH OT

AaTH BOZOOHOBACHHA BereTauHn o NPOCHOIHPYEMOM FOAY, & NOCIels

HER OUpeleARETCH  cpelueMmuoroaeTHed Ratofl macTYmaeHna i ERTY]
BOCKOBOR CRCAOCTH OIHMBX KYALTYD (rpynna kyawtvp). Uneao ueaoe,
KOAHPYCTCH B TPEX NO3MIHAX;

Bropoe MHCAO —uHCae Axed ot 20 Mapra 10 AHA BOIOOHORICHHRA
BETETAUNK B nporioanpyeMos rody. Yuciao uesce, koaupyercs B Tpex
nosiuuax. Ecam seretauns s NPOTHOIHPYEMOM [0AY BO30OHOBHIACK
20 mapTa wan panee, To KOINPYETCR eamHnna: -

TPCTEE - UHCAD — AaTa  so3obroBacHus seretaunn. Yucao uenoe.
RUAHPYETCH B TPEX NO3IHLENAX;

GETHEPTOC ~ HHCAO — MECAU BOFOOHOBICHHA BEFCTAUHN: | — mapT, |

2 — anpean, 3 — mail, 4 — Mok

MATGE WHCAD — HANMEHLINAR BAATOEMKOCTL METPOBOTO CA0H NOYRH
(mm). Yneno woaupyeres ® nati MOZHUKAX ¢ OONHM JecATHYHIEM
IHAKOM.

Kapra smaccusa cpedwedesadnmy remneparyp sozdyiae cocTapas-
€TCH N0 pacueTHEM Jekanam = 20 man, 20 wons 8 20 W0a8 #enods-
IYIOTCA  CPEAHCACKAANNE TEMNEPATYPH  NPOTHOIHPYEMOTO  roa,
d € 5THX 08T H A0 KOoHUAa BETCTAILHH {IZZIHFE'.I"."."IHL'!HHF{'I CpeaHeMHOrD-
ACTHER 1aTOR HacTyNAeHnA Dash BOCKOBOR CHEJOCTH O3HMMX KY.Th-
TYP) — CPeAHEMHOTOACTHHE CPEAHEleKaiHbE TeMICPaTYPH BO3IyXa,
Yieaa EOIHPYVIOTCH B NATH MO3HUHAR © OJHEM JECATHYHEM 3![3;21'!1'.[.

Kapra zanacos APOdYRTUSHON Gaazu B MCTPOBOM 08 MoYnb
(MM) COCTABARCTCH MO pacueTHEM gekagas — 20 mam, 20 HMOHR W
20 MOAR YUHTRIBAKTCS CPeAHeIeKaaHbe 3aNack B NPOTHOIHPYEMON
FOLY, @ € 5THX QeKal H A0 KOHUA BErETAUMn (ONpeleafeMoro CpeqHe-
MHOTOJICTHER AaTOA BOCKOBOR CNEJOCTH O3HMBIX KYALTYP) — cpedue-
MHOTOAETHRE CPelHelekainpe 3anack NPoAYKTUBHON Baary B METpO-
BOM CAOE NOYBH. l'.rlll:'.'lﬁ KOTHPYIOTCA B NATH NOAHUMAX o OAHEM Je-
CATHUHEM IHAKOM,

.ﬁ'ﬂ,ﬂ'?u MICCHEA SUCAT YAC08 COANCYNOSD CHANUT (cpeanee yncao
Y4COB 33 OLMH feHb NeKaibl) COCTABANETCA MO PACUETHWM Jeka-
Aam —ao 20 mas, 20 pona u 20 wwoan YUHTHEACTCH YHCAD 94008

I56

COAHETHONG CHAHHA B Jekadax NPOormcdHpycMord rojd, a © 3THX 34Tt
o4O KOHILA BEFCTAMHOHHODG MepHOAd — CPEAHCMAOTOACTHES SHCAO
HACOR COAMCHHOrD CHAHHA B pacueTHHX aexkanax. Ymcna koanpyorcea
i MATH MOZREHAX C OOHEM JECHTHYHEM IHEKOM.

Kapra wucea dweld p pacueTnwx Ackajgax — 1o 20 was, 20 woHs
n 20 moas YUHTHBACTCA YHCAO JHER B PACYETHHXE JEKalax nporko-
IHpyeMorg roda, 4 © 3THX 1487 0 10 KOHILE BErcTalHOHHOMD nepHoia —
CReAHEMHOTOARTHEE 9HETO AHER B PACRETHILX QeKAIEX. YUncaa e b,
KIHPYIOTCH B TPEX NOIHIHAX,

Kapra szanacos npodysruswod saazu (Mm) B naxothom (0—
20 cM} cAoe MOHBH MO OZUMLIMH EVIBTYPEMH B PacYeTHHX AtKagax
NparHOdnpyeMorg  rodd CcOoeCTaRTHeETCH 1o I!PJLE?H'-.IL‘-L‘I:IIH AaHHKHM 10
A4TH COCTARACHNA nporuoaa — 20 man, 20 wous n 20 wona. Yueaa
FANNCHBAKTCA B MATH NOZHUHAY ¢ OAHHM JECATHUMEM IHAKOM,

Mudopmauna rpynns PaRHHHX APOBMX 3ICPHOBHX
KYALTYp

Huopuayuonnas nephorapra 2pynnel pasnnus Spogeix 3epROSLE
KYALTHP BEJAMYACT TPH (YeTHpe) qncaa;

e peoe 1m-:':m—$!—mlr¢p rpynnid paHHiEx APOBHX FCPHOBRIX
KyAbTYp. HUneao wenoe, Koiupyercs B TPeX NOHIHAX:

BTOPOE MHCAO — NACILALL PAHHHX APOBLIX KYJLTYP B NPOLEH-
Tax o7 peell NOCeBHOA NJIOWAAN 3ePHOBWX H 3epHOGOOOBLX KYALTYD
5 0004CTH B NPOFHOIMPYEMOM rody. Yucao KOAHPYETCA B LWIeCTH No-
HHILHAX © DANNIM AECATHYHBM 3IHAKOM;

TPETHE HHCTO — NOCCEHAR NAOMLAAL PAHHHX APORKX  IepHODBIX
KYALTYP B 0004CTH B NPOTHOINPYEMOM rody, THe. ra. Yueao koanpy-
CTCH B WECTH NOIHUHAX © OAHHM JeCATHHHNEM 3HAKOM;

eTeeprToe uHcao — 100 — palupaetca TOALKO B TOM caywae, ecam
HET LAHHHX O BCXOAAX PAHHHX APOBHX 3¢PHOBMXE KYALTYP K AaTe
npornoaa. B srom caydae sropoe m Tpetse uwmcaa stofl nephokapTe
NpelcTap AT cobofl djaunue 3a npeauaywnh roa. Yncao 100 2anu-
CHBACTCH B YeTHPEX NOIHUHAX.

lMocaeaywoutas WHEOPMAUNA TPYNNW PAHHHK APOBWY 3CPHOBHIX
KYALTYP 33 CPeAHEMHOTOJETHHE NepHOd W NEPHOL € YHeTOM JanHbX
FPOTHOINPYEMOrO roda AHAJOTHYHA HHQOPMAIHN TPYNNH  O30MBIX
KYALTYP M KOAMPYETCH B TOM He NOpPAIKEe M Tex #e QopMmaTax.

HadopMauuwa rpynne no3annx TenaolwGHBEX
KYALTYP

Hexonnan undopmauns 498 NOAYHEHHS  arpoMeTeopoIornieckodn
ULUEHKH COCTORHRA MO3AHHX TENJAOINOHBNX KYALTYP (H e KOAHPO-
BalMe) AHAAOTHYHA wedoOpMALNN PAHHNX APOBMX JEPHOBWY EVARTY],
HiO:

— B cpeaHeMHorofetHell mudopsauun n nndopMannn npornoan-
PYCMOro roga B nepoEapre 3anacol NpOAYKTHEHON BaarH (nam)
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SUBBOUTINE COMPEML HTsRY M4
CaMHOy SBLYF MA

IFANY, EQ ok AND N2, ER+l] NEz5
PRANA, EQ: L AND NI EQ &) WEND
[FANS,. EQ, 2, AND ,HZ.EQ:1]1 MRal

IF AN, EQ+2 AND NI :EQ.2] RANS
IFind, Fl, 2, AND . N2, EG«3] WA=2
PFENA, Ef. 3, ANE, N2, Edel] NAZ1L
IFEM4S, @3, AND MNZ,EQ.T) WAmE
IFENA  EQ 3, AN NI, EQs30 WA=
IFiNd  EQ. ), AND . NE.EQa %) MHZZ

IF M, Gl AND NI LE«I) MATMNELY
IFIMY, CEx1. AHD M1, LE«Z®] HAsNE®2
IFIML,EE.2F) MRaMAs]

TP M, Edal, AN0 N2 EG.3F B0 T 1
[FIMY,EQ, 2, AND K2, EQ+%] €0 TO 3
co To 4

N =@

IFINL,CEx Y AND HE.LE«+1P) MEEZNR«Z
IFiN1CEn B0 AMD ] LEs 2@ MASHm=]
CoNT TN

RETUEN

END

SUBROUTINE QPT (K}
Comnen JBLYES X{SB) N0 {2QY ,YB(2m)
INTEGER X%

=@

52=@

LR BT

LEET:)

$5=@

b 1 fmiam
EEEL R AR H

IR=s a1

Eim%i K

I2=LLSN

bo 2 Imi.K

Ri=XL1 =51
R2mx i il)=5%
5ImSleRinm}
tdnsdaBiany

LR ER L S
EHESS/5RRT{53nsa0

bo 3 I=i.%
ReRReSERT {54/ K] SSERT (33 /K)
Al AR - LAEARREE TRESE ]
BETURN

EWD

(L1} FUBRCUTINE SURTITSE.0¥ 53}

Lk BITHENSION TSRA15),0%(18)
(11} COFRNON JELAS &1

gape IMTEGER GR1 ;DY

aeRs TE2:z0

LI Clisl

gear 13 MT=p¥(E11)

LLLE IFinN3.EQ.0.08.Y-E0,3) corg 1§
LLLA IFIN3.EQ.?) GOTO &

T HT ] IFIR3.E4.4) goTp &
rBii 1 IFITSR{GIdD =5} 243,%
w1z 300 4 Jéwi N7

Rl 4 TEF=TETo{TSRIGI10=9)
(LIRS IFIT32.LT.328) gotp 2
s e 18

[LAL] & 0o 7 0431;KHY

Tk T 1583752+ TESRAGI 1)

g coTa 12

(LR B 00 9 Jéziym?

TH] # TE2aTS2+TSRIGI1)

LR IFITA2,LT,588) coTo 2
L ¥ FOTH 10

LD 2 GlA=mGl )1

[ L2 EOTg 113

[ LE ] 1@ CONTINUE

ié HETURN

a7 ExD

642, Mpusep COCTARTEHRA NPOTHOIA

PaccMOTpHM NpHMEp Pactdera NPordosa ypomalHOCTH H CYMMapHOro
pasosore cfopa aepuopkix H sepHoboboBmx KyasTyp AaA Tyasckoft
ofiaacTH © pAZAHIHOR 3200 ar0BPEMEHHOCTHEID.

Heobxoanman swcxoinad  undopManmd  (yEalaHHaa B pasjene
6.3.34) ana Tyasckoft ob6nacrn npeacrasaena o Ttabn. 6.9 n 6.10.
Buano, wro s nporsoanpyemos roay 8 Tyawckoll ofaactu K nepaoMy
cpoky nporsoda — 20 Mag — BCXOAOB NO3AHHX TENAOAKRGHBLX H 3ep-
HodoSoRKX KyJALTYp eile He OHA0, a K NOCAEAHEMY CPOKY MpOrxo-
308 — 20 HWOJIA — BOCKOBAA CNOEA0CTh OIHMHX W PaHNHX HApOBHX
FEPUOBEIX KYABTYP yae HacTynuia. B ceasm c 3Tam, cornacho Tpebo-
BanuAM paszaeaa 6.4.1, Hexonmas nHpOpMaUHA AAA  TpexX CPOKOB
NporHo308 3aK0AHPOBAHA C YHETOM 3THX ABAeHHA Ha Gaankax nepdo-
puposanus 1. Tak, nas nepBore cpoxka npornoda — 20 man — 3akoan-
Pomana wexogHad HRGOpMaALHA AJOA OIHMHX H PAHNHX APOBHX cpel-
HEMHOTOMETHERD MNEPHOAa H HHEGOPMAUHA [OpPOrHOZHPYEMOro rona,
B Kotopowm Ao 20 mas wenoaw3oBada HAGOPMALHA NPOrHOINPYEMOTO
FOAA, 8 HaYyHHAaA ¢ TpeThefl JexKafgn Mafd H 10 KOHIA BEreTalHOHHOTO
NepHOna, onpefenfeMoro cpefiHeMHorofeTHed natofl pockoRoft cneno-
CTH. nepenwcana HEGOPMALNA cpeiHeMHoronetiero nepuopa. [las
MO3AHNX TennonoOHBHEX B 3epHoGOBOBHX KyALTYP HHDOpPMAURA HEe
KOANpyerca, 38 HCKAMMEHHEM NepBHX HHGOpPMALHOHNLX KapT, B KO-
TOPHX yKasWpaeTcH NPOIIACTOAHAA NOCEBHAA MACILAAL B PEKTApax,
MPoAOroAHAs NOCeRHAS MACHALL FPYANE KYABTYR B NpOLedTaX OT
Beell nocesnofl NAOMANN 3EPHODMX M 3epHOGOGOBKX KYABTYP W yCJ08-
H2R arpomereoposornueckan omedxa — 100 %.
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Bo stopoll cpok npor#o3a — 20 HoHA — A8 IPYNn O3RMEX H PaH-
gix APOBMX ICPHOBHX EYALTYP EOIHPYETCH H nalbppaeTcd TOABKD
HHPOPMALHA € YVHETOM NQAHHHX MPOrHOIHPYEMOro rojia, B roTopoi
TE=2 REgEER T 10 20 HEoHA faetch HHGOPMAIHA NPOrHOIMPYEMOro roas, a 1o KoHUA
RereTdllil, ONPeleNseMoro cpeaHeMHoroNeTHeR AaTol BOCKOBORA cne-
OCTH, MEPeNHCHBAeTCA CPEAHEMAGIOAETHAR HH{OPMALHA, HnsA cuera
gporHO3a B STOT CPOK AJS FPYAN O3HMHX H PaHHMX APOBLIX 3EPHO-
ablX KVJLTYP Henoas3yercd panee HaOuTafs cpeaHeMHOTOAETHAA HH-
GopMauHA K nepeoMmy npornosy — 20 mas. B a1ofl nHdopMalHn Me-
GATCH TOAbKO KapTH ¢ yKasanwem obulefl naTe nporioia nocae Ha-
;naHin ofaactd, ® nepdoKapTel ¢ YYeTOM JaHHWX NPOrHOHpPYEeMOro
= rona 0o 20 mad 3aMeHAlTcA Ha nepdoKapTH HHGOPMALHH © YUeTOM
naHHEX nporeosapyesmoro roaa Ao 20 wond. Ko BropoMy cpoky npo-
P ' FHO3A BCXOAH MO3MHAX TenaoaobnsHx o 3eprofoboRMX NOABHANCE,
RR Sowe  gsgegy ~ nosTOMY WHGOPMAUKA AAR STHX TPYAN KYALTYp HalupaeTcA NOAHO-
CThH — H 33 CPeAHCMHOTOMETHHA NepHOa, H 34 NpordosHpyeMui ne-
puod. Kpose toro, B nepskx HHQOPMAUHOHHLX KAPTAX STHX FPYNN
KVABTYP YTOUHACTCA MOCEBHAA NAOWLAAB TPYNOD KYJALTYP W NPOUEHT
HOCEBHOA NJCHLAAH TPYNN KVALTYP OT Beed nocesnofl NAOWLAAH 3ep-
HOBEX H 3epHOGOGORKX KYALTYP B 0baacTi.

CueT nporioda B Tpetii cpok — 20 MR — BEIETCA A1 NEpBHX
ABYX TPYNO KYABTYP € Y9YETOM J3HHHX NPOTHO3HPYeMOro rofa noJ-
HOCTBE) MO HRQOPMANEE NPOTHOIHPYEMOTO TOAR, Tak Kdk K TPEThL=
cMy CPOKY NMPOrHO3d BOCKOBAA cnedocTs oanmbix (17 mwaa) u pai-
iux ApoRMX (18 HIOAA) SepHOBHX KYJILTYP YiHe HACTYOHAA. [Mporuoa
NO3IHAX TENAOAKOHBHX KYALTYP € YUETOM AAHHWX MPOrHOZHPYCMOTo
roga CHHTASTCA N0 HHfGopMalny MPOrHo3HpyeMors rofa oo 20 oA,
. 4 A0 cpelHeMHOroAeTHeNl jaTe Bockosod cnencctd (12 asrycra) me-

noab3verca cpeanemuoronerans uudopsanns. Mpornos sepuobobospx
KYJALTYP € YYETOM JaHHEX NpOTHOINPYEMOTO roia Ao 20 wonA CcuH-
TACTCR MOAHOCTRID M0 HAGOD M AT NpOrRoIHPYEMODRD roaa, Tak Hak
epeINeMHOTONETHAR  JATA HACTYIVIEHHA BOCKOBOH COCAOCTH NPHXO-
AuTen HA-17 HOAR, @ B NPOrHOZNPYEMOM MOAY K CPOKY COCTABRASHHA
nporpoaa (20 HOAA) oHA ellle He HACTYNRAA.

Mpu dopMHpoORAHEH MACCHBA HCXOAHMX JaHHBX JAA8 cieTa npo-
ruo3a Ha SBM p KaEAHA CPOK NporHosa Heo(XoauMo CTPOro npH-
ACPHHBATRCA  MOpPAAKA, YEazamioro s pasaene 6.4.1. Ha Goankax
nephopuporanna HHGQOPMALNA 048 KaXAOTO CPOKa NporHosa oTiae-
ot Aena ApYr ot apyra asofinofl anunell, a nadopMAUNA FPYNN KYALTYD
B npejeaax STHX CPOKOB — NYHKTHPHOR JnnHefl B 3aKOAHPOBAHA
¢ yyeroM TOro, utolnm pabemarte ANMINEd HAOHBKH CPeAHEMHOMOMET-
Hell wndopManii JA8 rpynn KyaeTyp. ChopMupoRanuulil MACCHE H3
nepddRApT AAA KRMHA0T0 CpPoOKa NPOrHO3a NPHCORAHHAETCA K npo-
rpasime (e, Tafa. 6.8) u euntaerca na IBM tuna EC. Pesyasrat
CYeTa  BHAAKTCA gH3  ABTOMATHYCCKOS MEYATAWIEE YCTPORCTBO
B Bile PACHENATOR, HA KOTOPHX BHIRETCH BCA IAKOAMPOBAHHAA HC-
Xo0gdnan llliljl]ﬂp.‘.[ﬂl[l:lﬂ_ H PeEIVIRTATH CHETa MO NPOrgasMe, PECLIJHQI'
POBKA BCTPEdaIIHXCA YCAORNKX cHMBO0R nevatH (N5, K, N n 1. a.)
i70 ¥Eazana p pazjene 6.4.1, ?
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5.5. 0 MeTope NMPOrHO3a VPOKasn CCALCKOXOIANCTEEHHMX KYALTYR
(03MMan W APOBAs NIWEHHUA, APOBOA AYMCHL, KYKYPY3a, JAeH,

ool W B P R
-

Eowrwom @ kL&

B 0 G

rooaupyeMui rod. Heeao wneaoe, Koaupvercs B Tpex nosuuuax. Bro-
poe  YHCAO — KOJAHYECTRO TOUEK O4HOR (ask CKOALISLIErs TPeHAA
(k=16 nan k=10). Yncao nence, KOaHpyercds B TPeX MOIHIHAX,
[peTse gneto — RGP KyALTYpH: | — spoBas nwennna, 2 — oaumas
Nwewnna, 3— AuMeds, 4 — KyYRypysa, 5— kaprodeas, 6— aen. Yn-
Cl0 Henoe, KOAHPYeTeA B Tpex nosuuuAx. Yerseproe uneao — reorpa-
DHvecKan WHPOTa MECTOMONOMEHHE UeHTpa obiactTi. 3anHcHBaeTCA
JCCATHUHMM YHCAOM B INECTH NO3HUMAX ¢ ABYMA JHAKAMH MOCAe 3a-
natofi. ITaToe uneno — nocesras naomans (B THC. ra), 3aNHCHBAETCH
i BOCHMH MOIHUMAX, TPH 3HAKA Noche 3ansTof.

TpeTea nepoxkapra. cofepHnT 3atannsfi ppeMenndf pan daktu-
tecHoll yposafinocTH, Kotopas Kogupyetcd no 16 uucen ma oanoft
nephokapre, Kamaoe 9HcAo KOAHPYETCA B NATH NOIHIOEAX ¢ JBYMA
‘Hakamn nocae sanatoft. Kapr smoser GHTh HECKOABKO B 3aBHCHMO-

CTH OT ANHAE PAAE VPO AAHOCTH.

: : Kaprodeas)
¥ H :
. L L
' L} F o
i H e
: ; 1 [IporHo3anposanie YPOKAEE PazAHyHEX CLABCKOXO3AHCTBEHHBIX KYAb-
: : 3 VP BEAETCH Ha edusofi Metoanueckofi ocnope [131] ¢ HenOABIOBARHEM
' : = 1eKaaHOofl arpoMeTeopodoriueckol wHpopsannn. OcHoRNEE NPHHLATL
2 ' - NPOTHO3HPOBAHHA HINOMENH B pasnene 6.3.1.
: : : Kax y#e 0TMeYaloch, NPOrHOG YPOKas no CyWecTsy npelcTasafeT
: e ‘e cOMETA@HHE ABYX NPOTHO30B: TCHASHUHH YPOMAAHOCTH H OUEHKH OT-
: . ol RAOHCHHA YpomKaflHOCTH OT TpeHaa, Kotopas o6yCaoBieHa BAHAHHEM
: g 12 NOTOAHEX YCAOBHA KOHKpeTHOro roaa. Pacuer TenmaenuHH ypoman-
[ oo ot AR 1 HOCTH Ha NpOrHO3npyeMuf roa onucad B pasaene 6.3.2. Ouenka or-
- s KJIOHEHHA YPOmafHROCTH OT TPeHAa BEALTCH ¢ MOMOWLLID PacueTos no
B e - Vi MOAeaH APOAYKTHEHOCTH CEAbCROXO3AMCTREHHNX KyAbTYD, onncaunof
o o ST i s pasgene 6.3.3.2.
: rhaned By 2 [Mepefizem K paccMOTPEHHI) MOATOTOBKH HeOOXOAHMEIX BXOAHHEX
- ‘e iw E 1AHHEX 108 COCTABACHHA NPOrHOZa ypoKasn.
! A i - ke "
- ll - P
u, 'K ] ::
] L LT
]
¥ :H i
k :_: =,E G50, NoaroToEka BXOANKN ARNHMX
el o
L ]
=
1 [ N HMexoanee nainse 118 cuera Ha 3BM koanpyioTes Ha cnelHalLHOM
E--—;-a i." a5 finanke — EC 3BM ®OPTPAH s caeaywmesd nopake.
i = e fTepsaa nepgoxapra coctout ni Tpex wncen. [epeoe wncao — ua-
fenneman HE iBEHHE 0OJACTH — KOAHPYCTCH PYCCKHMH OYKBAMH, HAYHHAA €O BTO-
£ ' 1= poft nosuuun. Bropee uHcao — aaTta nporiosa — newercs uudgpams
P aas e v h i wepes OMHY MOHUHK nocie Hazpanna obaacti. Tperwe uucao — me-
- [ ¥
[T | ‘B, cAll NPOrHO3a — NHIIETCA YEpea OAHY NOSHWHIO NOCAC JATH Npornoaa
' T - pyveckuMB OVEBaMM, MakcHMaabHO BOZMOMHOE 9HCAO OYVEBEHHEX
(eErasasn P =i - . y - z LT T 28
Hi w13 CHMBOJIOB BOEX TPEX MHCET BMECTe BIATHX — ZB.
: kS Bropas nepgorapra cocToumt K3 naTte aucen. [lepeoc uneno —
- i : qNCe 6T, N0 KOTOPOMY ONpeieisercid TeHAeHUHd Ypoxads Ha npo-
]
i
i
'
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CpelHeMHOroNneTHHE NAHHMWE

Yeraepras nepgoxapra wndOpMIUHOHHAN, COCTONT H3 YeThIpe
dicen. Ilepeoe 4HEAD — NPOAOAKHTENLHOCTE  PACHETHOTO NEpHOAA,
T. & GHCAO pacueTHHX Aexal Yweno wenoce, 3anmcHpaeTcs B TPEX NO-
3uuEAx. Bropoe wueno —wuHeno anel ot wavaaa orcuera (20 mapra)
A0 AHA BeXOAOB (BOIODHOBRIEHHA BereTaumn y o3uMofi MeHHLIE ).
HHcao menoe, sanucHBAeTCH B TPeX NOIHIHAX. Tpetee uncao — gara
NOABACHHA BCXOA0B (Bo30OHOBNEHHA Beretauun). Yneno uenoe, sann-
CWBACTCA B TPex Mo3numsx. Yerseproe umcao — mecAu mexogor (so-
300H0BACHHA BereTaunn): | — mapr, 2— anpean, 3— mafi, 4 — HIOHE,
Hieao uenoe, 3anHCHBACTCA B TPEX NOSHIHAX.

flaras nepdoxapra — maccus 3anacos NPOAYKTHBHOR  Baarg
B caoe nouse 0—50 oM. Yncna KoampyioTes s 0ATH NO3HUMEX © o1
HHM JHAKOM MOCAE 3aNATOMH,

lecras neporapra — maccnn CPEAHCNCKANHMX  TeMuepaTyp
BO3AyXa. HHecaa KOAMPYITCA B MATH NOSHIMAX C ONMHM ACCATHTHLIM
IHAKOM.

Cedoman nepgoxapra — maccus, wocaumi HHPOPMAUHID © YHCAe
YACOB COAHEYNOTO CHAHHA B PACHETHHWX JeKafax (B cpeiHeM 33 ONHHE
Aetib nekansl). HHcaa KOAHPYIOTCA B OATH NOSHUMAX ¢ ONUHM fecH-
THUHLM FHAKOM.

Bocomas nepgoxapra — maccHe KoaHuecTRa el B pacHeTHHE
Aekanax. Hucna ueaue, KoIHpYIOTCA B TPEX NO3HIHAX.

Hesaras u decatas nepoxaprel  COCTABNRIT MICCHE HYIeBLIX
SHAYCHHA W APYrHX KOHCTAHT, cogepmamnfi 20 uncen. Kawnoe uneno
HOAHPYETCA B BOCBMH MOIMUMAX ¢ TPeMA 3IHAKAMH MOCAC 3aMATON,

ITopanok KOLHPOBAHKA CAeAVEOWLHT.

Heaaran neppoxapra. [lepsoe umcao (my, ) — navaachnan macca
AHCTBER ¢ | M* B fens dasn < scxomon (B aexb Becenmero ofcae-
ACBAHHA NOCCROB O3HMON NIIeHHUL) (r/m3).

Bropoe wmeno (mi,) — navansnas macea crefuefi ¢ | M2 » AeHb

$asu <6 pexogon (secennero ofcaetopanua) (r/m2).
Tpetoe wncno (my, ) — navaasnas wmacca Kopuei ¢ 1 M® B geHs

hasu «63 Bexoaos (secewnero ofcaenopannd mocesor) (rfud).
Hermeproe uneao (L, )— wauanenas naowans anctoes ¢ | e

B AcHL dhaz «0» pexogon (BecenHero  obcaegopanns nocesos)
(M3 mt).

Ilatoe uncao (Pm) — Macea cyxux pemecTs B MATCPHHCKHX Kay0-
HAX Kaprogens ¢ | u* na fent pasm <6 pexogos (r/m?), Mlaa apy-
FHX KYALTYP 3TO HHCAD — HOIb,

Wecroe uneno (Wyn) — HANMEHBILAR BAArOEMEOCTD (MM) B cace
nows 0—>50 cv. Ecan Takopas wen3secTHA, To GepyTea HanGoabiHe
Blarozanace nodss B c1oe 0—50 cM w3 Tpex nepEMX dekad ¢ Ha-
Ha18 onpeiencHii BIAKHOCTH N0 AaHHOR KyawTypod.

Ceaomoe ancao (E #7) —ontumansuan eymma TEMNEpaTyp a8

pacieTa KpHBEOR (POTOCHHTE3A AHCTHER.
i84

BoceMoe 4Heao (X f,) —ONTHMAJALHAA cyMMa TeMNepaTyp AJ8
pacteTa KpHBoH INXaHHA JHCTbER.

[esatoe uncao (X fi,) —ONTHMaAENAA cyMMa Temnepatyp A
pacieTd POCTOBMX QYHKUHA AHCTRER.
Hecatoe uucao (X fs,) — ONTHMANBHAA CyMMa TeMOEpatyp AAR

pacieTd pocToBHX QVEKUNA cTebach.
Hecaran nepgokapra. Tepaoe uncao (F i ) — onTHMadbHaR

CYMMA TEMNEPATYP OAA pacyeTa pocTOBMX PVHKUNA KopHed.
~ Bropoe uwncno (X fp,) — ONTHMAALHAA CYMMa TEMOEPaTyp AAA

pacueTa pocTOBMX GYHKUHA PenpoaAvKETHEHHX OpPrados (Konoca, no-
yaTed., KAvOua, Kopoboukn).

Tpetse uncao (X {p) — cymMMa TemnepaTyp. ¢ KOTOpOfl HauHHa-
eTCA POCT PENpPOAYKTHEHEX OPraHos.

Yerseproe uncao (%e,) — HANAJLHOE 3IHAYEHHE OHTOMeHeTHUYECKOMN

kpusof oToCHHTEIA,
[Matoe uueno (og,) — HAYAABHOE 3HAMEHHE OHTOreHETHUeCKOM

KPHBOA ABXaHHA.

[lectoe uncao (Li) — yiedsHads nOREPXHOCTHAA MAOTHOCTL AH-
cThed (rfm®).

Ceapmoe uncao (C)) — A0MA JHCTEER B PACTEHNN.

Bocnsoe uncno (L) — nona crebach s pacrenun.

Hesatoe uncao (C;) — A0aR KopHefi B pacTeHHH.

Hecaroe uneno (Cp) — A0AA PenpoAyKTHRHONO Oprana (Kogoca,
nouatea, KAYGHA, Kopobouki) B pacTen .

Oduwnadyaras nepdoxapra — MACCHB  ONTHMAJLHHX  TeMnepa-
Typ. YHCAa 3ANHCHBAKTCA B NATH NOSHUHAX © OAHHM 1eCATHUHHM
IHAKOM. J

Aeenadyaras nepoxapra — macenn kosphuuHeHTOR BOAONOTpES-
AeHid. Hncda KOAHPYIOTCA B NATH NO3HUMAX € JADYMA JeCHTHUHBIMH
IHAKAMH,

Hudopmanuna ¢ y9eToM JaHAMX
NMPOFHOZHPYEMOTro roaa

I'punadyaras nepioxapra — nRGOPMALNONHAS, COCTONT M3 HETh-
pex uiced. [leppoe WHCAD — YHCN0 pACUETHHX TEKAaL B OPOrHOINpYe-
MOM rooy, KoTopoe GyAeT paBHO 9HCAY AEKal OT JATH BCXOA0B
(Boz0GHOBACHHA BEreTauMn) TAHHOrO roga Ao cpeaueR MEoroJeTHed
AETH BOCKOBOR CHEJOCTH Y 3EPHOBHX KyAbTYP, VBAJAHKA GOTAW
¥ HKapropend, panHell eATol cnmeaoctn v aska. Ypcao wenoe,
SAMHCHBACTCR B TPex nosHUHAX. Bropoe wiciao — uHcao aHedl or
20 mapra o Bexoos (BozoGHOBJACHNA BETCTAUNH) B NpOrHo3npye-
MoM rogy. HHeA0 menoe, HOAMPYETCHE B Tpex mnoaHumax. Tperse
THC0 — naTa NOABAEHHA BCXONOB (Bo3OGHOBICHHA BEreTalHH) B -
ioanpyemom roay. Yucao uenoe, 3anucwBacTes B TPEX NOINLLHAX.

ETBEPTOR YHCAO — MECAIL NOABACHHA Bexoaos (RozobHOBASHHA Bere-
TAUHH) B NporHO3MpyeMoM roay: | —wapr, 2 — anpeas, 3 — maf,
# — wionb, Uneno meloe, 3anHCHBAETCA B TPEX NO3HILHAX.
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Hermpradyaras nepdorRapra — MACCHB 3ANACOB NPOAYKTHARHC
Baarn B caoce nousd 0—30 cm. Jlo QaTH cocTaBaAeHHA npornosa Ge-
pyTeAa AKTHUECKHE 3anacH NPOAYETHEHOR BAArH NPOrHoO3IHpYeEMOore
rojia, nanee — cpeniHHe MEorogeTHHe, Ynena KoaupYwTCR B NATH NO3H-
UHAX C OJHHM 3HAKOM NOCAe 3anAToH. -

farnadyaras nepdoKapra — MACCHB CpeHelekaHBX TeMIepas
1yp posayxa. o gate coctamaenns nporsosa GepyTea QakTHYCCKHE
TEMICPATYPE BO3AYXA, AAA0E — CREJHEMHOTOETHHE CPeAHEdeHAHEE
TeMneparypu. Yncaa KoAHpYWTCA B NATH NOZHUHAX ¢ ONHHM 3HAKOM
nocae sanatof.

Mlecruadyaras nepdoxapra — maccns, HocAWMA  HHDODMALHKG
O YACAE Y3ACOB CONHEYHOro CHAHHA (CpenHeM 3a OAHH JSHb JASKAAH).
Ho garel cOCTABACHHA NPOTHO3A TAKHe KOJAHpYeTcR (PaKTHUCCKOR
cpefHeieKaqHoe YHCAO YacOoB COJHEYHOrD CHAHHA, Aanee — cpelHe-
MHOMOJIETHHE 3HaveHns. Yuena KoAHPYIOTCA B NATH NOAHUHAX C Of-
HHM IHAKOM NOCAe 3anATol.

Cemnadyaras neppoxapra — mMaccup,  HOCAWMA- HHGOPMALHID
0 KOAHYeCTBE AHef B pPacYeTHHX [ACKANAX NPOTHOSHPYEMOro rofa.
Uncaa nense, KOAHPYITCH B TPeX NOIHIHAX.

Caeaywipe serepe nepdoxapTel npeAcTagnfawnT HHEGOpManHoH-
MHA MACCHB, COCTOALLHA M3 HYJAEBHX 3HAYCHHA M APYrHX KOHCTaHT,
AHAJOTHIHHA MACCHBY CPeAHEMHOMOACTHErD PACHETHOND MepHoaa, 3a-
KOAHPOBAHHOrO Ha AepATOfd — aBenaguatoli nepdoxaprax. Pasanig
IOTCA 3TH MAcCHBH TOJABKO 3HAYEHHAMH HYJACBHX MAace, KOTOPHE
onpeaeaaoTes rycrotoll croauna pacrenuf na |1 % Ha party scxojoR
[pecenHery ofcaeloBaHlE O3HMBIX).

ITpr KOAHpOBAHHH ONTHMAJBHLIX TEMNepatyp H KosddHUHCHTOR
BofonoTpebicnnA HeoSXoAHMO NOMANTL, YTO HAYHHAA ¢ AEKaAH BCXOS
AoB (BO306GHOBACHHA BETeTAUMH) B NPOTHOSHPYEMOM Foly Ao aaThl
COCTABJACHHA NPOTHO3A 3TH NAPAMETPH KOAHPYIOTCA COTAACHD pacnpes
aeneRno, yrazannody g taban. 6.3—6.7. B nocaeaymompe nocae natk
COCTARACHHA NPOTHO3A JEKALHW 3ANHCHBAKTCA NAPaMeTPH, KOTOPHE
CTPOre COOTBETCTBYIOT 3HAMEHHAM AHAJOTHYHHX CPeJHeMHOroJeTHHX
nekaj. E
[porpassa, NOIBOAWILAA BECTH COCTABJEHHE NPorHosa yposaf=
HOCTH OCHOBHMX CEALCKOXO3ARCTBCHHHX KYALTYP, @ TaKMe HX BaJ0=
Boro cGopa npueeaeHa 8 tada. 6.11.

8,52, Buxoanse panise pE3yARTATOR COETA

Ha asromaTtHueckoe neqarawiles YeTpoficTso HHGOPMALHA BLIXOIN
B CACAVIOUEM MOPAIKE.
1. Ilpemae Beero — 3aKoaAHpoORANHAR HCXOAHAA WHhopMannsa (co=
raacko TpeboBanmaM B pasgene 6.5.1), BEAKUANINAA dadHbe A48
pacteTa TeHASHUHH YPOXAA CeAbCKOXOIRRCTRCHHON KYALTYPH Ha npo=
THOIHPYEMMA rofl # AaHdble 108 pacuerda cpelHeMHOrOJeTHed AnHas
MHKH GHOMACC OPTAHOE PACTEHHHA.
2. 3areM BHNEYATHRAWTCA PEIYALTATH CYETA MO MporpaMae 3a
KaG#HAVED AeKaay CpeaHeMHOraIeTHerd BercTalHOHHOTO nepRoaa.

198

B gasaoi pacueTHoll AcKaae HCMOALIYIOTCH CASAYROUE CHMBOR,
oGoINANANIHE ONpeieacHHble napaMeTpL

CHMROA NedaTE MapaseTp

ML i — MACCA AWCTLCR, F-M~?
M5 My — uacca ctTeluch, oM~

MR iy — macca KopRefi, r-M~F

MP mp — sacca woaoca (kaybueh, Kopofouek), 0

M M — macca Bcero pacTenus, r-u—*

LL L; — naomans Amcreen, MTu—?

Q Q — cyMMapnai coaHeuHad PANHAUNA, Kad *.en—d.cyr!
Ts51 TS| — sthipexTinnan TeMDEpaTypa BOILYXA, b

T52 TS2 —cyuma sddekTannux Teuncpatyp., "G

FL fr — guepnol GoTOCHNTES NOCEBA i3 EAWHHOY AAOEATH,

r-u—2.cyr=!
KSIFL ¥ — TeMnepatypHull Kosdiguunent poTOCHNTEIA, OTH. 1.
GAMF Y — BamuocTiR KosddumnenT doTocHTEd, OTH. £A-

BL fif = pocToBAR §YMKUHA AHCTLES, OTH. L.

BS fe — picToBaA §YNKUEA cTefiseh, OTH. €l

BR fr — pocTonan yHEQRA KopueRl, OTH. ed.

BP Bp — poctoRas Gymxann xodoca (kayGwed, nouaTxom, Kopo-

fO46K), OTH. €A

AFL g — KobLBCAT CCIOHHOTD XOAR PoTOCHNTENA, OTH. €1,
ARL ag — KowpHEHENT CCIOMHOPO X033 AEXIHNR, ot Bl

* | gan=4,19 Mu.

3. 3a nocaelnedi pacueTHoll jexanofl CPeAHEMHOrOJCTHEro MNEpH-
012 BEreTAlAA BHNEYATHBACTCA SAKOAMPORARHAR HCXOAHAA Hugop-
MAUHA ¢ YHeTOM AAHHHX NPOTHOIHPYEMOro rofa, COTIacHd Tpebopa-
HuaM pasgeaa 6.5.1.

4, 3a wexoauofl nudopsantedi ¢ y4eTOM AAHHLX NpoOrHoanpyeMaro
ol WoeT CY9eT 34 KaRIyw aedany BeEreTalHoHHOrG MepHOLE.

CuMpon, BHAABAEMHE HA MEYaTh B KAMI0M ACKANe, aHAAOTHIHE
CHMBOAM B CPEIHEMHOMOJIETHEM CHETE.

5. B gonue cYeTa BHNEYATHBAETCR:

a) TenfeHuus cpeancofaacTHOR YpOMalHOCTH KYARTYPH HA Dp0-
ricsgpyeMuil rod (T/ra); noayuena u3 paga ypoxRanHoCTH 00 METOAY
rapsonnvecknx secos (pasnea 6.3.2);
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6) oueHEa arpoMeTeOpONOrHYCCKHX YCAOBHA HOPMHPOBANHS VP
XKad Ha Aaty nporHosa (%); noayuena B peayanTate JeJeHHS GHO-

o
Macchl PeNpOAYKTHBHEIX Opranos mp nocieanefi pacuernod Jexaiy
BETETAUHOHHOTO MEPHOAA € YYeTOM AAHHLX NPOrHOIHPYEMOTO

Ha OHOMAccy PenpoAYKTHBHEX OPTaHOB mp NOCAEAHEN PacieTHE
AeKaAH CPeAHEMHOrOAETHErO BEreTAUHOHHOTO Neprosa (1J7 JAkkas

ADITYHILA M, HA m,) (paagen 6.3.3);

B) NPOrHO3  YPOWAAHOCTH  CENbCKOXOIARCTBEHHON  KYJALTYpH
(T/ra); moaywen nyTem yMHOMEHHA TEHACHUNH CpeaueoBAacTHON ypos
HARHOCTH KYJbTYPH HA NPOrHOIHPYeMH rog Ha OUEHKY  VCA0BHNA
NPOH3pACTANNA KA AaTy npornosa (pazaea 6.3.1):

r) nporsosHpyeMufi BaioBHf clop ceAbCKOXOSAMCTDENHOM KyJbs
TYPH (THC. T); NoJyUen NYTeM YMHOMEHHA NPOTHOGHPYeMofl cpeie:
obaacTHofi ypomafHoCTH KyJAbTYPH Ha NOCEBHYIO NJAOWMAAL S ot
KyasTypu (pasaea 6.2). IMo kyabType JeH-Aoarywen  aiotes  TpHl
unpu ypomafHOCTH W BaloBOTO cGOPA BOJOKHA B 3ABHCHMOCTH O
npoueHTa Baxola Bomokua (20, 25, 30 9).

6.5.3. Mpusiep COCTARASHNA NPOTHOIE

MeToan NporHosa ypomaiHOCTH B CYMMAapHOTO B3JIOBOTO chopa 0aH=
MOH H ApoBOR NUEHAUM, APOBOTO AUMEHA, KVKYPYIH, JbHA, KapTo=
thenst GasnpyTCA HA CAHHOA METONOAOrHYECKON OCHOBE, ONHCAHHOR
B pasaeae 6.2.3. 310 No3BOAKAC COCTABHTL CAMHYIO NPOTPAMMY CHeTd
Ha 3BM, yuntupamoumymn ocofennocT Kammod KYALTYPH, H NPH 3TOM
COXPANHTE  WAEHTHYHOCTL NOAFOTOBKH Hexoanodi uadopMaunn 1AR
Kam 100 KyALTYpH (paspen 6.5.1). A

PaccmoTpuM npuMep COCTABNCHHA ArpoOMETEOPOJOTHYIECKOTO Npos
FHO33 YPOXKAHHOCTH H CYMMAPHOTO BadoBOTO cOOpa O3IWMON MileHHIb
B Boarorpaackoi ofnacta na 20 wiona 1977 r. B cooTneTcTmEm ¢ Tpes
Gopanname pastena 6.3.3.4 NOArOTOBHM MCXOAHYIO aTpoMeTe0pOIOrH=
HEeCKYID HH(POPM AILHID.

Cpeaneobaactian wndopmaums 3a CPeaHeMBOrONeTHHA nepHOR
BEreTALNH: )

1. ]'Ei:rran:ln-mcHas MHpoTa uentpa Boarorpaackoft ofaacts
46°25'=46", 41.

2. Nara sosobuosaenns
peas.

3. Nata macTynaenusa BOCKOBORA CHEJOCTH o3NMof MIIeHHLE
4 noan.

4. Hanmenslag BAaroeMKocTs cAoR nousk 0—50 oM — 93 m.

5. Arpomertecponornueckan muOpPMaLHA no Aexaza CpeaHeMHO-
FOaeTHero packeTHoro nepuofia (¢ nepeofl nexaas anpedas no neps
BYID AeKafy HIOAH):

00

BETETAILMH O3RMOA mWeHHUL — T an-

Anpean san Hiiin o

Hebopuanss

CpeaneleEaIHER 34| 7.1010,9]14.0[16,2{17.4] 18,0 | 19,9 ] 21,3 | 21.4

TeMnepaATYpa BO3-
VKE,

FanacH NpoLYE-
rrEnGR EIATH sa)
g caoe novBl (—
il &M

tneno uacon con- | 6,5] 7.5] 8,3] 0,0] 9.8]10,0{ 10,1
wearD CHANHA
{za cpeannfi AEHb
qEE A
.}-Z_n:-..1I|.'It{]'TtII:| el 4 | |id |[id |10 |11 1] 10
# pacueTHHX JEKA-
LET

53 (89 |81 |[B6 |54 |38 |20 |29 |20 |3

10,3 | 10,3 | 10,3

6. CpeameoBaacTHasi rycToTa CTOAHMA pacTennii wa | m* wa pary

peceninero obcaegosanna — 400 pacrenud.
[yerota cToANNA pacTennfi neolxoanMa AJf pacueTa HaYAALHHX
GHOMACE — MACCH AHcThes (M), Maccw crebaedl (m., ), MaccH Kop-

wet (me,) W RavaAbHOR naowann amctees (Ly ). ITH XxapakTep-
CTHKH TOJYSAIRTCA NYTeM YMHOMEHHA COOTBETCTBYIOUWHX 3HaYeHHR

GuoMace KAMAOTO OPraHa CPeaHero PACTeHHA W NJOULALH JHCTOBOM
NoBEPXHOCTH Cpeanero pactenud (cu. Taba. 6.3) Ha rycrotTy CTOAHHA:

mig, = 0,03 - 400 = 12,000 r - a5
g, =002 - 400 =8,000 r - »~";

my, =10,03 - 400 = 12,000 r - ¥77;

Ly, == 0,00054 - 400 =0,216 " - m~",

CpennecfaacTias nugopManua 3a nepuoa seretaunu 1977 r. —ot
Aate po300HOBAEHHA BereTALMH MO BTOPYHD IeKaly HIOHA (BEIOYH-
TeALHO)

|. Nata mosoGmosienus seretaunun o3nmofi mumennus s Boaro-
rpaackod ofaacth 8 1977 r. — 26 mapra.

2. Arposeteoposornvueckan HuOpMaUHA no JAeKanaM BereTals-
CHioro nepmona 1977 r. (c Tpetheil AeKanW MapTa Mo BTOPYHD ae-
KAy HIOHA):

Mapr Anpean Mol Hlm:
Hpdsn
gl 2 | 2 3 1 1 2 | 3 I 2
Cpeaneaexagian S0 o7 901|122 156 | 198 | 16,7 | 20,2 | 21.4
il'HJIIE-F:u1'_|.'p; noas
A¥xa, “C
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MapT AR S Mail I o
Hndsopuan e [ #] 4 - =1 == i e [ il e - : = Bin : -:
3 1 2 E i 2 3 1 E 1 s = b i (9 Lo o B T3 33333 2 b e e e
§ 1144333433949443333339343343
Janscu APOAYH- i 73 59 7l 4 3l r 35 25 et B B B By B e s i B o fl [ o il T [ J33 34
ruBtedl naare () | 2 i 0 L Ko
B cnpe noghd = od @j"—ﬁ__ = R [ T e T 7 ETL T el BE PR - o - -
M oM . =+ T A S g g pm
Yweao wacon coa- 23| 43| 63} 7.5|I108| B1|ID0]| B,L| T ; (o o o = o [ B [ 9 B =1 =425
HETHOTD CAAHA T - - s B s 1113333913333
(3a cpeannd geis o 1= e i o fli (B <0 [ (fn [ i Fom) o et e O
e o 213 IEEEE 144441z p b o i
Koamwectno anedi [} [[1] [ [1] [} 10 10 i1 1 [} = - =4 1 ey B [ =i [l [ fom (o i bR g---_ .
B PACHETHHX A0KE- ﬂ g 2 1313133de=2313114314144 A R el e
Iax | E_ _\_Eh - - = [ i e e R el | el e = = = =
- =% a B ) i W S (O [ [ I [ [ i . S
3. CpeancofaacTHas rycToTa CTOAHHA pacTenni wa 1 m® Ha aa 8 5o e 133 o i [ Wl 1333334444441 -
necennero obcaetopanna — 360 pacrenui. oo j 4 = i 8 | 1330 A fm o el | 22
Havaaphibie GHOMACCH H NAONLAAL AHCTORONA NOBEPXHOCTH: e " UEE aid (o3 3 )eE i It - i fra
my, = 0,03 . 360 = 10,800 r - u~% o 0134 2 n b B i = - 331
My, ==0,02+ 360 = 7,200 r - w7 3 211 'EEFE : - o |im b
nty, = 0,03 - 360 = 10,800 r - ™% F{3343349973 - : = = afn
= - i) ] - o — g
Li, =0,00054 - 360 =0,184 m" - mu~7. Q1 7137 -E . - A b i
4, IMocepnas naowans,  3aHaTas oauMoll nwenkued » 1977 r o g 4 |41 13 - =1 B = apa
& Boarorpanckodfi oSaacrs, 597, 300 Tue. ra. =5 = - " m - EEE
3. YpomafrocTs 03HMON NIeHAUN N0 ToLaM: 0 3 < & - ] = 43 4
3 o i s = = Hr =l o 7 L
Toa Vpomalno: Th, 7/r8 Foa Yool Th. TI0E Lt o b 1 ] - =17
< e 3 p - 4711
1947 0,35 1962 1,50 : LY e g - E e 7 [
1948 0,52 | 963 0,50 = o - = 444
1949 0,22 . 1964 1,20 510143 - = 44 -
1950 0,36 1935 1,13 £ 3 e fRa - - 7= =
1951 0,71 1065 1.76 | 2113 x E s [in [
1952 0,69 1967 1,31 D x 3 . 5 jo (B
19653 ;41 1668 1,7 = = = 15
1954 0,53 1069 0,96 . m i B
1955 1,01 1970 2,54 . 7 u i
1956 0,48 1671 1,60 4 3 = = g
1957 0.77 ) 1972 1,24 444 =] i B
| 958 1,68 1973 2,38 | ¢ - = 1.7
| 854 0,98 1974 200 = 445 = . 2 il
1960 1,45 1975 0,94 o = = = 2
1961 1.57 | 1976 7,68 = = i 25 = e g
o [} !E "512 _E- wl 4 4
Hdasn cuera wa 3BM aannan wexoanas nudopMalus 1000AHAETCR = 4.2 = = e i
napaMmerpaMy MOLeAH, VEazauuwMu B Tabn. 6.3. Bee mexoanuwe gam- = [Gs LS = B
HEEe KOAHPYIOTCA coraacno tpeGoBannsam pasfena 6.5.1, na Gaanke %E o % = = B 44 4
nepgopuponauna (cM. Gaank nepdoprposanna 2). C sroro Ghranka .0 |Es = . “% 1 B
HabupaloTes NephoKapThl, KOTOPLE NPHCOCAHHAKT K NporpaMue 2o |2l k. o |
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1. 6.9, 3aTem npusoauTca cuer na IBM Tina EC. Peayab-
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TaThl cueTa NpejcTa BAeHE AdAtc.

JanHEX oM. B pasgene 6.5.2.
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B pesyibTaTte cuera NPOrHOZHPY

pnup B 1977 1. B Boarorpaickoil o06aacTi cOCTaBHAA 1,68 1/ra, aBa-
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SELITRRSnsn < nnnseRASsAR:3 kaprothens (coueTanne MPHMEHCHHI
O e P g L
S e G R TS e e o W MAN0H BHMHCAHTEABHOR TEXHWKH)
FIRRITTIAA ! {zisnazancenast
“-n'#h“ﬂ { I ] '..i“l.‘-r-'.'
::EG2:=:EEEE :. E.I-I- ﬁ.liin'iEE 7.1, OcHOBHBIE NPHHILHNE
oo L S T . S I | ] Lo
BRCS= 0 ORS¢ & L- R RO - = i
R 3 e e ".'?'."."','".":"'.';:T'.‘ .:': Hatomennte B raase 6 pacTofmell KHUrH ,l_'|.||||aM!IHﬂ-tTJTH{‘n!I‘IEEHHE
SILELISRIATIL (Weevtcsssss; weTOAH APOTHO30R YPOMAANOCTH CEABCKOXOIAACTREHHLIX “}"'E.HE{
B R T L T LT 5 TOM MHCAE 1 KYARTYPH Xaprodies, peaiiayiored ¢ MOMOMILIO & 5 ¢
ittt R e L S R runa EC. BsecTe,c TeM NpElCTAapAAeT WATepec paspadoTarsh TaKol
R o o T L T BApHANT AHHAMIKO-CTATHCTHYECHOrD MeTOAa MporHosa, KOTOpHIA MoOT
L -
‘ni‘EEE:‘fEEE : 3.-.5::.‘1‘:23'.3""‘:’.‘ e 4 OHTH PEAJH30BAH HE TOIBLKOD C NOMOUILK SBM, HO W C NpHMEHE
sissscmecens ) (R TInANITrE8331n WHeM Manoll BEYHCARTEABRON TEXHNKH, = .
nemImn .l |®%essssssss ¥ [oaoGuuil bapnant snepsse Gua npenaoxen namu 5 [138] npi
e ol 2303 3ePHOBBIX
wamemmensan | |, S0ectnmuseall MEHNTeALHO K KyAbTYpe KapTodean u 8 [137] aan “'“';H:EJ;E i
o D U o i e I'F-rr’:"!*f?:::ﬁ::::: ' KYALTYR. B stom papuanTe pacueTH no MOZEAH MOryT Dbl }r.. AL
AR cedsce )| |"OeSecsdsserm BaeHW HesasacHso na SBM H oQHOBPEMERHO C NOMOLBIO MaJjOH
W e O W T PP B gt aFisy UHCAHTEALHOR TEXHHER (BN ﬂﬂpfﬂilﬂ:lhl[ﬁm Hﬂm‘[l-mﬂ‘:pa]- .-D-.'rl'ﬂ: ynpa-=
AR ::EEEEEE E: HLeHHA § YCKOPEHHA PacueToBR NOAYHCHW BCNOMOTaTEABHEE TabaHiL
i - o e R rrirheessee Vi I HOMOTPAMMEL, ONHCAHA npoueaypa pacieTos. "PEEJ’ID?H.EHH-H!’: ME-
SRR A L T 'E roae (137, 138] MPeACTABAIOT WHTEPEC HE TO/ILKO C TOUKH 3pemid
- W i . ; z i : -
AP HROR SR IR IIRNIT Ay WX NDUMEHCHNS B KAYECTBE METOA0B NPOTHOIOE NPOAYKTHBHOCTH KOH
B NSR o e e B -rm.-rﬂux COALCKOXOSAMCTBEHHEX KYABTYP, HO N KAK yueGHHi mate-
' 1 O S D R DD Al | b = = X a
EEEEEEEEEEEE I: I:'__ . pHAJ, B KOTOPOM B AOCTYNMHOR H ACHOH q:i'ﬂp‘:'l[li.‘, IIﬁ':-']E',],?HHTL:thD. Ha.
b e AR TS T npHMepe pacieTa PACKPHTA CYIMOCTE MOAEMN NPOAYKTHBHOCTH P
S ST T E | | e A Eee CTeHHN
Eh B R L P T W e L Caelyer OTMETHTh, uTO B 3apyGexuoil AHTepaType HECKOALKO
bR 1 "= = T :
: v 1WCaHHe
csssesrrrrs o :': T Tuyn nodHe Takme NoABHAHCE paloTh, B KOTOPBIX I'IIH'IF"'?-J‘-“‘:' n“L:;::rlm-
$:i5] TEAIRASRGIE:E B NpHEIAIHOM BApHAHTE MOACAH (OPMHPOBRHNA :‘F"D*lf‘m’:m““m.u
i = : a% OMOILBE 11 -
e A T T e S it ]~ CTH COPTO !2‘2?]1 KOTOp&R peanH3yeTcd C n L p
T dos R KOMILKTEpA. AR
et = [IpHMEHRTEABHO K KYABTYpE kapTofens npelioKent padaHuibe

BapHauTW sMofeneli (HX aHann3 NpHBEIEH B [132]), neckoAbKo OTAMY-

Hie oT NpefJoRennoro HaMu panee [128]
OcraponuMed Goaee nNoapoGHO Ha PAcCMOTPERHH NPeLIAracMoro

HAMMH MeTONA NPOrHO3a YPoKas KapTodeas.
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7.2, OcHOBIW METONA ATPOMETEOPONOrHYECKOND Nporuosa
cpeaneolAacTHOR YPoRAAHOCTH KapTodedn ¢ HCNOALIOBAMHEM
ACKALHOR arpoMeTecpoaornieckol HHPOPMaLHH

Mpeanaraemsli MeToa npormosa cpeaHe0fAACTHOR YPORAAHOCTH Kapk
TOfeNA OCHOBAH HA COMCTAHMM ABYX NPOTHO30B NPOrHO3A TeHLCHLH
YPomanHoCTH Kaprodeds 3a pag JeT N0 METOAY rapMOHHYECKHX B
COB H NpOrH03a OTKAOHEHHA YPomafiHOCTH KOMKPETHOTO rofa oT Tel
J ACHUHH, KOTODBHE ONPeiediTed ¢ NOMOUWLI MEeTOAa OUCHKH ArpoMe-
| TEOPOAOTHYECKUX YCA0BHA QopMHponanna yposkan [132, 138].

T.2.1, Ocuopw meroaa NOAERANEGH OUEHKN ArpOoMETEOpoairHISCKILT
YeaonuA GopHMHPOBAHIA YPOKAN KAPTOPEAR HA KOMKPETHOR CTAHIMN

7.2.1.1. Ouenxa azpoMmeréopoiocuseckus yeiosud opmuposan
YpoXas Kapro@edn Ha KOMKPETHON CTANNUU & NPOSHOIUPYEMOM :

Ouerka ycaoswil npowspacramus  Kaprodeas OCYIIECTRAACTCH
ABAMIM: CO BpeMeHH Bexoaos o 30 wona # 31 woas.

AAA oueHEN cTenedn BAHAHHA ArpoMeTeopotorHtecKHX YCAoBHR
BErETALHONHONO NEpHOLA HA (QOPMHpOBAHHE Ypowas kKaprodens He-
obxoIHMO:

1) paccamrars JAuBHaMEKY (hopMupoBannA ypoxaa cyxofi GHo
Macchl KapTogeas npi CPeanHX MHOTOJETHHX ArPOMETeopodOrHYCCKuE
YCAOBHAX NO NPeLACKEeHHOR MOLeaH;

2) paccuntatn AHHAMHEY  (POPMHPOBANMA Ypomas cyxoR Gno-
Maccd Kaprodens B TekywleM roly; 33 NepHOA OT BCXOOOB 40 MO-
MEHTE NpoBeleHHA  pacueroB  (cooTBeTcTReHHO A0 30 wiona M
31 HIOaR) HenoAL3ywTCR GAKTHHECKHE NaHHHE, 33 OCTAALHYH YacTh
BEFETAUMOHHOrO mepHoAa (N0 YBALAHHA GOTBH) — CPeAHEMHOTOIET-
HHe;

d) COMOCTABHTE PACCHHTANHEIR MO (PAKTHUCCKHM aHHLIM paccMar-
PHBAEMOr0 NEpHOLa YPOXAR ¢ ypoXaeM, PAcCUNTAHHLM N0 cpelHe-
MHOTOJETHHM JaHHEM.

Has ouenxn ArpoMeTenpoIorivecKnx caosi M H MO A H
Yposada npHHATa (opuyaa ; S
mp

C —_—
- 100, (7.1)
rie € —OUEHKa arpoMETEOPOAOrHYECKHX  YCIOBH dopMupoBani

YPOXan 3a paccMaTpHBacMuHA mepuom, % ;;IF—FFD}H-HH Cyxofi Gno-
MaccH Kaybnefl Kaprodrean, paccuMTaHREA Mo QAKTHYCCKNM JaHHBM

da paccMatpuBaeMbifi nepuon, r- Mm% mp — ypomai cyxof GHOMacCeH
kayGnedt kaprodens, paccuutanusift no CPeOHAM MHOTOACTHHM MaH-
HLIM, - M™%,

Oast sunoaHeHHs pacteTon no MOLEAH HEOBXOAHMH CACAYIOUL e
AaHHHE N0 KAMAON CTAHINN:
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1) ¢ — reorpaduueckans MHPOTa CTaHUEH (B rpaaycax ¢ aeca-
THMH);

2) MexamH4ecKHfi COCTAB MONBE © NMOApa3nefeHHeM Ha cynecya-
M HAH CYTARHHCTH;

3) Wan — HaHMeHnbllan
MOUBL;

4) naTa NoABJeHHA BCXOAOB Kaprodedas, no KoTopoll ycTaHasan-
paeTcA 4HCAO Auefl B nepwofi pacyeTHoll deKage M KOJRMECTBO AHCH
or 20 mapTa A0 AHA NOABJEHHA BCXOL0B;

5) pata ypaganua GoTBW Kaprodens, no KoTopofl yeramapauaa-
eTCA MECAO AHeR B nocaeiHed pacHeTHON JeKafe BEreTaLUHOHMHOTO ne-
pHOAA;

f) caeayviowas mHOPMALHA 33 VCTAHOBAGHHBH BEreTaAUHOHHLIA
AeproL Mo pacudeTHHM JeKagam:

1 — KOJHYECTEO AHER B PACHCTHRX AeKagax,

TS] —cpepnaa cyTO4HAA TEMNEpaTypa BO3AYXa B PacHeTHWX je-
Kadax,

Tway — CPEAHAA MaKCHMAALHAA TEMNEPAaTYpPa BO3AYXAE B pacuer-

HiWX ACKaddaX,
S—E]‘JMI[EE QHCAD yacoR CONHEYHOrD CHAHHA B pPacHeTHBRX JIe-

Kajaax,

W — sanacw npoaykTHBHON BAarn (MMm) B NOAYMETpPOBOM CAQe
NoMBL B PacteTHHX JeKajax,

7) d —rycrota croanua pactenni kaprodeas wa | m?, neobxonn-
Maf  AOAA OnNpejeieHHA HadaibHEX OHOMACC OTAEALHHX OpPraHos
{r-v*) 0 naomaan ancreen (M*-M—?%) kaprodens na Aexaay BCXOAOB:

sMacchl AncTeen mY =0,5234d;

maccl crefaef m‘; == (0,1 584

macc KopHed m® =0,6d;

MACCH CYXMX BEWECTB B MatepHHckoMm wayOne M.=17.5d; nao-
waan arctosoft nosepxnoctn L'=0,01374.

Kpose yxasaumoRl nexonmofi mmdopmaunn, weolxoinME BXOINHE
napaMeTpH, KOTOpHe onicanuw B paszgene 7.2.1.2, a panm cuera yka-
AW B pazgene 7.3.2.1. Bxoanwe napaMerpn MOLeaH ANH HEYepHO-
zemnofl sous PCOCP, Benopyccun n pecnyGank [lpubfaatnkn pas-
JHYHLIE, MOITOMY OHH AaHLl OTACALHO, TaK e K4K H B NporpaMme
t4era (oM. pasnea 7.3.2.1.).

BIAMNOCMEOCTE NOAYMCTPOBOND CAOH

7.2.1.2, Huuasmuseckaa soders opuuposarus  ypoxas  cyxold

fuomaccn kaprogdeas
Ocnosnag pods B GoOpMHPOBARNN YPOXana xaprodens nprHaiie-
MHT thoTocuuTedy AncThen. Jas pactera HATEHCHBHOCTH OTOCHHTE3A

nocepa gaprodens B pacueTHOR aexane HCnoawayercAa  dopaynaa
[277]
] ) f
:D'IEI m= by m-.:'r{k ‘+‘ bl -lIl-}: {T'El
Fae iy — nHTeHCHBHOCTR d‘.-[m:lf;uun.'ss NpH ONTHMAJIBHEX YCAOBHAX
Teiae- g prarocdecnedeHHOCTH M peadbHbx YCJOORHARX OCRSHIERHOCTH,
14 Saxay M 650 209




MrCO: - aM~2. 47" ke 28 — HHTEHCHBHOCTE (hOTOCHHTE3IA NPH CEETO-
BOM HACHILEHNN  HOPMaJbHOR KoRUeHTpaunn COs Mr COs. 1M-23%
XUl b=300 — HauaAbHBA HAKAOH CBETOBOM KPHBOR, Mr COy - 1M—23%
XuTf(kaa-cn . mun');  Jy @ — nordomensas nocesow DAPR.
Kad - M™% MENTY; j— HOMep pacuernoll ackaam, 4

[Mornomennan nocesom GAP 8 pacuertnoll jdekale BHYHCARETOR
no gopuyne [164)

1 & =1/(1 + cL), (7.3)

rie fo— HuTeHcHeHoCT OAP Ha BEPXHER rPaHHUE NoceBa B pacier-
HOR AeKade, Kad-cM™. MHR™Y; ¢=(,5 — sMnupHuecKas NOCTORHHAN:
L — naoians JAucTobofi NOBEPXHOCTH B pacueTHOR Jekane, . u—2
Motok @AP wa sepxuiom rpanuiy nocesa onpeteasietcs no opMyie

f - ﬂ,ﬁﬂ’fﬁﬂrl,

rae () — cyMMapnas conedHas pagHauus o pacueTHON  AeKs

> =2, in L
Kadt - cM CYT™'} Ty — CPeaHAnA NpoREHATEALHOCTE IHA B PacueTnon
AcKage, o,

CyMmapuan coneusas paaumanua
PACCUHTHBACTCA Mo Myae
Cusrosa [180] it

Q' =12,66(5)"* 4+ 315 (sin 81>, (7

rae 5 — cpeiusis NpoLOKHTEALHOCTE COMHEMHOM CHAHHA B pacqe

HOfl nekane, u; fip— noayaenmas suwcota Coanua, KOTOpas onp
JARETCH Mo opMye

sin iy = A' + B, (7.6)

aneck  A=sing.sin §; B=cos g-cos &; ¢— reor :
: £ . P p— paduyeckan M=
pPOTa cTAHIUAH; & — ckaonenne Coanua. t

TaGanua ckaonennft Coalla ANS BECEHHMX H JCTHIX MECRUER an-
npokcHMuposana [2] noannoMom

O=[0.473(t, + /) — 0,196 - 107*{t, + ) — 0,407 - 102 (¢, + j)* — !
— 0,616] - 0,017453, (7.7)

:::F En::;-tlmr:.m aneit or 20 MapTa 80 AHA NOABACHHA BCXOI0B Kap-

v = HOMCD QRS PACHETHOTD NEpHOAA (TOARKO 08 ;

okl p ( Ans srofi daps

Craonenne Coanila BHYHCIRETCA 33 KA j-t nens m ocpef-

HRETCR 3a pactiethywr aexany. [potonmmrenshocTs ana T, (u) onpe-
AeageTcA no PoOpMyYIaM

(7.8)

Al

e 12 :
T == ]2+Tarcms(——:m— , (7.9)

Ty == Ty = Ta,

Tee=24 — 1, (7.10)

THE Ty W Ty— BPEMA BOCXOAA W 3axola COaHUA COOTBETCTREHHO,
210

HuredcnssocTt $OTOCHHTEIE B pPeadbHEX YOAO0BHAX Cpeid, oOT-
AHYHBEE OT GHOAOrHYECEH ONTHMAABHKE, OnNpeleaserca no Qopsyae

= Dlab oy, @1

rae Dy — HHTEHCHBHOCTH OTOCHHTE3A B PealdbHHX YCIOBHAX CPEdH,
wr COs- am~2. w!; g — OHTOTEHETHMECKAR  KpHBa®  DOTOCHHTE3A;
Voo Yo— QYHKINH BO3ACACTBHA TEMOCPATYPW BOSAYXA H BAAMHOCTH
novss Ha GOTOCHHTES, npelcTasanmwmue cobofi oaAROBEPLIRANLEE KPH-
pile, ANNPOKCHMHPOBAHALIE CACAYIOUNME BHPAXCHHAMA;

2
rl-m )

phm e T (713}
=0, T — 13w
Jrih i HEB HB
yo=4,2¢ — 5,48¢ npn Wyg = 85 MM
; =017 —1, 7AW
f=2800e MB 3,64e P w 85 3
Yo = &,00de — Jd,bde npt Wya > 85 mm, (7.13)

rie Tg— CPeAHAR AHCBHAA TeMIEpaTypa Bo3Ayxa 3a aexaay, “C;
| — aamack NPOAYKTHBHOM BJA&ArH B NOIYMETPOBOM CAOE NOYBH 33 1Ae-
kany, Ms; Wgpp— HauMeHbIIAR BASCOEMKOCTE NOAYMETPOBOrO CJAOH
nmotBhb, M.

CpeaHsas 33 CBETAOE BpPeMA CYTOK TeMNepaTypa Bo3ayxa B pac-
SeTHOR fleKkade paccumTmBactcd no QopMynam: ans Mmas T,=0,856
Tmax — 1,008, wionA T;=0891Tmaz — 1,081, moas Ty=0,823Tm.x+
+0,5359, asrycra W ceHtAbGpa  Ty=0823Tpay — 0,686, rae Tmax—
CpelNAf MAKCHMANLHAA TEMNepPATYpa BO3LYXa B pacueTHofl aexaie.

KpnBan cesoHHoro xoaa (OTOCHATE3a AMCTLEB Se BHYACARCTCH
o ]!HPH}EEHHI{J

( TS‘l—l;anl )?
ahme N B/ (7.14)
8 KOTOPOM MapaMeTp a HaxoAuTed no gopmyae

a=—1001In n,?sf(ﬂnpj. (7.15)

rie TS2 — cymMa cpeQHnx CYTOMHEX TEMOEPATYP B pacieTHol Ackaje
¢ HEYala BEreTAHONHOTO NepHOLA  HapacTawwns  Hrorom, °C;
I, —onTHMajJbHAR CYyMMa TEMOepaTyp AA8 (QOTOCHHTE3a JAHCTHER,

Hdan Apyx pasAHYHEX PErHOHOB, KOTOPHMH ABIAKTCA HEUEPHOIEM-
#an aona PCRCP n pecnybankn IMpnGaatuxn n Beaopyccus, yera-
HOBMEHW pasHble ONTHMANBHHE CYMMb TEMOEpatyp Aas (oTocHHTe3a
AHeThen, Jlaa neveprodemuof zons PCOCP sta cymma pasmsercs
M °C, a aan pecnySank TlpuGaatukn n Genopyccnn 500°C.
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DYHKUHH e, Yo, Yo, BXOAAMNe B coOTHOWeHNe (7.11), nopMupo:
BaHW H H3MenswoTcA o7 0 go 1. Kpuewe, xapaktepuayvioumue ¢o -
CHHTE3, & TAKME BAHAHHE TEMOCPATYPH BOZAVIA H BJAAMHOCTH NOYBE
Ha GOTOCHKTES, NpeacTaBIeHs Ha pue, 7.1—7.3,

VMMAPHHA (POTOCHHTES NOCERA 33 CBETA0C BPEMA CYTOK- PAcCHis
TuBaeTcH no gopumyae

@ =0, 1e®,L 1l (7.18
< '8 Tee e, T‘l-
1',ﬁ'|- i
Eq& gﬂ,d'
as Eﬁ;.ﬁ
0% a4
B
4 02k
| 1 | ] g
a 0 S0 1R 152G &
Cyuna  Goelespmosne.T Menngnamye EpeueinrdaTh mEsnEpaTRAT
Puc, 7.1, OniTorescTHdcckas  KpHeasn Pre. 72, TesmneparypHas KpHBa:
OTOCHETEIS KapTodhead. $OTOCHHTEID  KapTodead,

rae 0 — anesnoft GoTocHHTE pacTeHnfi Ha  eAHHHUY  NACHLAAH,
r-m2. eyt &=068— kosddpuunent apdextuanocty GorocinTeIa;
L —naowans ancrosoll noBepxuocTH, M- % Ty — cpeNHAR NPOLOA:
MHTEALHOCTE AHA B pacueTHoll Aekaae, u.

Honoanureaensm (K accumuarunn CO:) HeTouMnKkom opranudes
CKHX BCULECTE ¥V KapToQensHOro PacTeHHa ABAACTCA Matepudcxnfl
KayGens. Opranndeckoe pellecTso KAYGHA — 3T0 He TOABKO CTPOH-
TeAbHBIA MATEPHAA A8 COIMAHMA MONOANX OPraHoR PacTeHH® — KOP-
Hefl, crefaell M AHCTLED, HO M HCTOMHHK SHEPruM, neoOxoausmol a8
NPeBpALICHHA BEWECTE H npoueccos poeta. B ontorenese ToJbKo
HeGOBIIAS YacTh BeUIECTR MATEPHHCKOrO KAYGHS PAcXOAyeTcA B e
PHOL NPOPACTAHNA, OCHOBHAN e MACCA HX HCMOJALIVETCA PAcTeHHeM
B npouecce seretauun. [lepeTok 3anacHHx  NHTATEABHHX  BELIECTH
MATEPHHCKOTO KAYOHA B OPranel MOJOJOTO PACTEHHA PACCUHTHBACTCH
no gopayne

Al =M., (7.1

rie Ame — NePeTOK CYXHX BEUIECTR H3 MATEPHHCKOrO KAYOHA, re w23
Xeyr ! n— KosddHUNEHT, XAPAKTEPHIYIOUIHA CKOPOCTL NepeTOKA;
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M, — 3amackd MATATENLHBX BellecTs B MaTépHHCKOM KkayGue npn no-

calke, Tt £
CKOpOCTH MEPeTOKa CYXMX BEUIECTB H3 MaTePHHCKOTO KAY
5 OpraHl MOJOAOTD PACTEHHA ONPEIEAACTCA No dopuyae

PR T 7.18
“_ ﬂrm'i‘l '. }'

p npencrasjaesa Ha pHe. 7.4

1 O
£
%
| =
3 ]
v
gﬂ,ﬁ
i
fos ¥
¥
gﬂ.i'
= 1 1 ] 1 ¥
& W AW 10w TR
g Crovm ot Inecmensit mesigaamy
Pre, 7.3, BrammocTHNEE KpH- Pue, 7.4 Epupan ncnons3onaifdd CYXHX De-
pre HoTocHNTEId Eaprodeas HIECTE MATCMENCKOrD HAyGim,

a8 cynecuapuy () | cy-
raumncTEy (2) mosm,

CyTtouniil npupoct cyxoil OGHOMAcCH noOCesa kapTodeas B pac-
vetnofi pexage AM (r-m—%.cyt-') oOnpeneaseTcA CYMMOA AHEBHOTO-
poTOCHATEIR NOCEBA N NEPETOKA CYXHX BELIECTE H3 MATEPHHCKOrO
HAYOHA MHHYC AHXAHHE:

AM = (1 4 Am!) — ok (e,M' + D), (7.19)

Fi¢ oy — OHTOTCHETHYECKAR KPHBAA AHXAHHA, BHUHCAREMAd anano-
ruqno kpueofl gotocudrtesa (7.14), ToLKO C YueTOM ONTHMAAbHOR
reMnepaTypsl fjopt A4S CE3OHHOTO X0Aa Auxanud; M —cyxas Guo-
MECCA NOcesa Ha Hauado pacuernoil aexaaw, r-m—% =001 — Kosp-
fuunent, xapaxTepuayloulHii 3aTPaTh Ha NOLIEPMAHHE CTPYRTYPH
For—loeyr-l: gpm 0,255 — kosddHIHEHT AnxannA pocTa, Geapaamepuui.
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Has ondcanmna pocTa oTAEALHHX OPraHoB pacTeHud Kaproden;
B pacueTHOR AeKale HCMOALIYIOTCA NPelJOHEeHHWE B pafote |163]
POCTORKHE VPABHEHHA B MOAHpuuHpopannom [20] auae

m{+l=m5+{ﬁ{.ﬁM'—mFmﬂn. sl s, o, (7.
I 5. r
iyt = e (sh a0+ 5 ol ) (7.

e M —cyxas OHOMAcCa OTACABHHX Opramos, r-m~? (I — amer:

P omwad . s —crelnn, r— kopHd, p— kayls
HH); B— pyHELEH nepepacnpefe
JACHHA CCBEAHX» ACCHMHJIATOR ( HAY
POCTOBHE (BYHKUHH); © — dyHK-

ACCHMHAATOR. 1 — 9HCAD  AHed
pacHeTHON gexane.
Oprasos

pacTenns Kaprod

Pue. 7.5 Poctopue $yHKUEE OT1etb-

HHX Opranom  Kaprodesd:

(Br), crefined (f.), ancreen ()
ropirel ([,

il A M
Cynwe pefecy T TEsTEEmLE

1200 T52°C

B pacucTHON Aexaje onpeaeasiorcA no gopmyae (7.22) u npeacrase

JEHL Ha pHC. 7.0
Bl =6l 7. o, (7.22)
i
Trie

:{r‘;‘wl-m}

5 opt
E{rfqﬂ_?ﬂj
e
P e
iel, s r,p. (7.23)

rae £, - — ONTHMATLHAA CYMMa TEMOEPaTyp AR POCTAa OTAEALH

OPrafsoB pacTeHHA; ¢; — KOIPOPHUHCHT COOTHOWEHHA PA3IMYHEX Op-
rAHOB B PACTEHHH.

Haa Teppuropun I-!enmpnmmﬂm KOSPHHLHERTE  COOTHOWEHHA
AncTees U crebael B dopuyae (7.23) pasuswores =02, ;=026
2 Aaa pecnyGauk [lpuGantuen u Beaopycenn =03, c,=0,16.

[pupoct maccw kayGued Amy, PaccuNTHBAETCH OT Te Mnepatyps
HaYa1a KAYOHeoOpAIORAHHA, 10 TOrO Amp =1,
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ol 4, 6052 - 10
I 5 £

l]ﬂ]Jq':pﬂ[‘“]]Q‘lEﬂﬂHHE ECTAPHX® ACCHMHAHTOR 0 W3 JHCTBEE, cred-
168 H Hﬂpll(‘ﬂ. 2] H."I'_lu"'ﬁll'l-li HAYHHAETCA © MOMEHTA 3aBCPUICHHA POCTa
EaMA0TD B3 ITHX OpPramom

m{ i 0,3T514
2 ] "
(205 05— 15) = 2i ope (7.24)
rae TS]—cpeanis cyTOuHAs TeMNepaTypa Bo3dyXa 3a Jlexkaay,
£, — ONTUMAILHAR CYMMa TeMNepaTyp Aaa  pocta KAy Gued;

 CYMMa CPENHHX CYTOUHBIX TEMNEpaTyp, ¢ HAKONACHHA KOTOPOH
patHaeTen KayGueolpasonanne.
Macca BCETO PACTEHHA 33 PACHETHYN JeKaly pasha

M = m} + m! 4+ mb 4 mbh. (7.25)

PoeT NACHLAAR JHCTLER NOCEBA B pacueTHOl Aexane onpefenseTcH
no opuayane
L' = L' AMI/0,32 npn AM, <0,
LtV =1 AMlfz npn AM; =0,
rae AMY = (BEAM! — of mi )n;
NAOTHOCTE JHCTHER, T+ M5

Takum obpazoM PaccYMTHBACTCR POCT MAccH OTAEABHHX OpPranos
1 aderopofl MOBEPXHOCTH Kaprodeas B Kamaod pacueTHol Qexaie.
MoayueHHBe 38 NEPEVID PACHETHYW AexKAly 3SHAMCHHA My IMs, Mip
L. M Hcnbasaylorcd K2k HauaiwMbe ANA pacuera BO BTOpOR Aexane
BETETANHOHHOTD NEPHO]A, 3 IHAYEHHA, NOJYYCHHEE BO BTOPON AcKale,
HENOABAYIOTCA A5 TPeThedl ¥ Tak A0 nocaeineR pacuernoft nekaaw.
Ilpsl cHeTe No CPeiHeMHOMOJACTHHM JaHHEM NOoCAeAHeR pacueTHOR ae-
Ka100 NPHHEMAETCA AEKAAa, B KOTORYID OTMEYeHa CPeaHAR MHOTO-
JCTHAA Aata yeagankda OoTtes Kaprodens, a nps cHeTe B TeKYILEM
roay nocaeanell NPUHHMAETCA [eKajnd, B KOTOPOR cymma sddexTus-
Hex Temmepatyp 152 aocturaer 1650°C.

Jan oueHEs ArpoMETEOPONOrHHMECKNX  yoloBMi  opMHPOBAHHA
Vpokan Kaprodens HCNoALIYETCH Belndnna GuoMaccs KayOueR mp,
noaydyaeMas B nocaeanell pacuernoil aexage. CoraacHo Moleqd, pas-
uepHoeTh mp r- M2 JAs nepepoia cyxoft Omomacch kayOHei H3
r-w™2 g ypomai cupofi GuoMacc B u/ra Hago Mmaccy kayGuefl no-
caelseR pacueTHOR Jexann mp (F- M%) YMHOMKHTL HA 0.4

(7.26)

zwa 55 — yneabHan NOBCPXHOCTHAR

.22, NMpornea cpepneobizcTiod ypomaimocTy gaprodenn

7.2.2.1. [posxosuposanue Tendenyuu ypoxadnocTu no merody
'-'I:I'F.'-I{.IHH'HEI'.'KHI A C0E

CcHOBHAA HASA METOAA FAPMOMMYECKHX BECOD COCTONT B CJAEIYH-
mies: walaoacHns BpeMedniro pAla BIBCIINBAWTCA TaK, uTolM O0-
EULIRT MO3THHM Haﬁ.-'l]-n_.]fll"ﬂ:'ul I!‘I.'IH,:I.H].':H..'I"'T.'IJ fll'.:ll.rII.leJllE BeCd, T. €. BJAHHA-
Hite Godee no3Auax Hadaoaeniid 100AHHD CHABHEE OTpamaTeCd Ha
NPOrAoINpyeMoil OHEHRE, SEM WINAHHE Gosee paHlnx.
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CYLECTsO 3TOro MeTo4a uanomeno s pasgene 6.3.2.1,

ITpn pacuete TeHIEHUHH YPOmafHOCTH Kaprogels Ha NPOrHOIH
PyeMuit ron HeofXOAMMO YYHTHBATH, HTO BPEMEHHOH HENpep L aH L
HHTEPBAd, B KOTOPOM PpacCMATPHBACTCA CPeiHeolIacTHad ypoxafs
HOCTh CEALCKOXO3AMCTBEHHOR KYALTYPH, AOJKEH CONCPMATH He Mes
wee 18 aer. [pn srom yeaosuw wucao aer, ofpasviommux oauny thazy
CHOILIALIErO TPeHAR £, AOMKHO pasHAThen 16 (k=16). B
Aefe 7.4 npueesen NpUMEp pacueTa  TeHASHUMH  cpeaHeob1acTHOR
ypoxafuocTn aas paga » 18 aer npn k=5.

7.2.2.2. CpedneolAacThan O4ERK O2POMETEOPOADZUNECKIX YCAG
Sull_hopmuposanus ypowas xaproean 8 npoznosupyeMom zody

Coraacno tpeGosannam 7.2.1.1, aam kamaof KOHEpPeTHOR cTaHs
WK 06JACTH B NPOrHOZNPYEMOM FOAY OUCHKA (%) yeaoswi nponspas
CTaHiA KapTO@ens NPoBOAHTCA ABAXAL: €O BPEMEHN BCXOA0B 10
30 miona u ao 31 woas,

Paccmorpus noayuenne epeaneobaactioll oucHrw ArpoMEeTEopOIn
THUCCKHX YCAOBHA (OPMHPOBAHKA YPOKAH ©O BPEMCHH BCXOJOR 3
30 mona. _

Mocae nonysuenns oueHOK MO Ka#cAOH CTAMUMM BCE CTAHLMK rpyn=
MHPYIOTCA M0 HX PACNONOMEHHID B CEABCKOXOIAACTBEHHHX MHKPO-
pafionax o6J3cTH H YCTAHARAHBAETCA MAOHIAAL MHKEpopafiona B npo-
uenTax or obuwed naomaan ofaacru, no [83]. |

H3 ouenok ycaoewii npomzpacranns KapTofeas no oTaeanHbM
CTAHUMAM MHKpOpafioHa BHMBOIMTCA CpPeIHAA OUCHEA A8 MAHHOM
sMikpopafiona. Cpeanasa no o6AacTH OUCHEA yCaoBmA opMupopanug
ypo#an kaprodean Cosa (%) paccunTmmaeres kak cpennenssemems
Haf ¢ y4eTOM NPOLEHTa NAOMAACH, IAHATHX KAMAHM CeALCKOXOD-
3AficTecunEM  Mukpopafionom. Jlas noayuaenns cpennesaseieHHo 1
JHANEHHA CPCAHNE OUCHKH N0 MHKPOPafioHaM YMHOMAITCA HA npo-
UEHT NIOMLAAN, 3AHNMAEMON KOHKPETHHM MHKPOpafionoM,

B cayuae ecan ofaacth npeictapaena BCCMH BXOAAUIMME B HEe
CEALCKOXOIANCTBEHNEME MHKPOpPafloHaMH, CYMME BCex NpoH3Be eHii
CRIAAWBANTCA B Aeaates wa 100, Ecan kakoil-anbo ceanckoxossiicr-
BeHHBIA Miukpopafion B o00acTH He OCBOUICH MaHRMMH, CYMMa npon3
BEACHHA JeAHTCH Ha CYMMY NPOUeHToB maocmanefi Tex MUKpOpanoHOR
AaNHEE N0 KOTOPRM GPannck NPH pacuere.

AHaJOTHYHO BHIMHCARETCA cpeineobAacTHad OUEHKE arposMeTeo-
POAOTHIECKHX Yeaomnfi GopMUpORaHEA VPOMAT ¢ MOMENTa BCXONOB
no 31 uwoaa.

PeayanTaThl OUCHKH OKaauBawoTcs Godee HAACHHBIMH, ecaH cpeds
HAA no ofaactn ouenka Coon (%) paccumtuBaerca kak cpemde
BIBCUICHHAA C Y4eTOM MNPOLEHTAa NAoWaned, 3aHATHX Kaprodenes
B Ka#MAOM ceabchoxodsficteennoM Mukpopafione. [las  noaywenus
CPEAHEBIBEIWEHHOrO 3HAYEHHA CPeNHNE OUEHKH NO MuKpopafionaw
YMHDMHAKTCA HA NPOUEHT NA0NLaaH, 3anatofl kaprodenes B sTOM
paficne. H cpeaneoBiacTtHan oUeHKA BHYHCARETCH OYTEM AeAeHHA

CYMMB MOAYQEHHWX NPOHIBEAEHH Ha cyMMY NpOUedTOB naouLaxed,
IAHATHX KapTodeaem,
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7 2.2.9. Cocragaenue npoznoza cpedreoliaacTrod YPORAUROCTH
DTG AR . 2
mml!pﬁuna ypomafHOCTH KapTodess cOCTABAASTCR ABAMIH: nep

ik , BTopofi — 31 HI0AA.
"'M[I]]Juﬁrg;r!:z:;tﬁanp cpeaneobaacTian ypoualinocte Kaprogeas Va

pHYRCARETCA N0 BHPaXCHHID

yn: — ﬂrﬂ I yi B Icﬂﬁ.'h {?1'2?}

& ¥y — TeHAeHuHa cpenneobnacthofl YPOHAAHOCTH HA NPOTHOIH-
rﬁ-wuﬁ rog, ijra: Cosx — cpeancolaacTHAA OUEHKA arpoMETEOpOIO-
pyee ¥ 1 .

roECKEX Yeaonril GOpMUpOBANKA YPomalHOCTH Kaprodens B nNporuo-
supyemom roay, %

7 THOH YPoKAHHOCTH
4, 0 meronuke Nporsosa cpeaneodnac .
: Kaprodess ¢ HCNOJLIOBAHHEM NEKANHOR ArPOMETEOPOIOTHIECKOH

HHpOpPMALLHH

740, Pacser tenpenmn cpeancofaacTiol ypomaiwocTn Kaprodean
r i3 MPOrIOIHPYEMER TOA N0 METOLY TAPMOHWIGCKEX BECOR Ha IBM muna EC

7 3.1.1. Modeorosxa sxodnux dawwsix 0an pacsera  Tendenyuu

cpedneodaacTrRol ypoXxalHocTy & RPOZROSUPLHEMON 2oy

Bxoinbpe JaHHBE COCTOAT H3: ' : ;
1} nudopMathoRnHoR  KApTH, prAmuapomed » cels aRa qHcaa:

i mepes 18 mer) — ul-

nepeoe 9WHCAD — JAKEA BpeMeHHOTo paia (He
-.:!1 Wea0e, KOORPYeTed B TPEX NMOIHIHAX] BTOpOL qﬂmn_“m“qm:{?}‘?
ToUueK OAHOMN (a3kl CKOAL3AMmEro Tpenaa (k==16) —uncao uenoe,
AHDYETCH B TPEX MO3IHIIHAX, ;

FE}] Kapt EpEMEHHﬁ-m paaa ypomaiinocTH 3a BCe TOAH. F[gu:-r:age
HOCTH KOAHPYeTCA HeJHMH unciaMp no 18 uncen Ha kapre. Kama
THCA0 KOAHPVETCR B YeThipex Mo2HLHAX.

MoscHEHNR CHMIOX0R ANCTHHIR WROTRPAMMEL

DEoMEINEinE, npEsRTHe
Comon newite | g ciscimin Gerosa | CmOAneuT | aps omcashi werons
Irﬁ::ﬁ:]ﬂl Ifﬂ::;:?‘m.;c?r GOPTRAHE) (oM. pasaen 6.3.0,1)
¥ y {f) M -
X : = Ce
VES (1) :;E } W i
¥R (I} iy 3
w3 bt B8
¥B(I) gi (f)=ay + byt
¥R LS
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7.3.2, Pacser pmnamisn OPMMpOBINNE Ypoman cyxod GHOMECCH
KAPTOGEAR MO LEKANAM HE KOMKPETHOR CTANIMN

7.3.2.1. [lodeoroska exodwor dawwelx das  pacwera  duwamu !
hopuuposanus ypoxas cyxod Ouomaccst Kaprogiean no dexadan
wa IBM runa EC
Coraacio TpeGobannas 7.22.1, no kamaofl Cranumi NolroTasIHES
€TCHA  HCXOAHAN WHEOPMalHA, KOTOPAA KOAMPYETCA B CJAeyio
NopAIKE:
1. MnpopMaunonnan KapTa — COCTORT M3 NATH YHCE:
— MEPBOE SHCAO0 — KOTHYECTBO pacueTHHX Ackal. Yuneao — ueqoe
BANHCHBACTCH B TPEX MOIHUNAX: .
— BTOpOE QHCA0 — KoARYecTBO anefi ot 20 Mapra A0 AHA BCX0108
Hueao — ueaoe, 3aNHCHBACTCA B TPEX NOZHULEAX; !
— TPEThe MHCA0 — AaTa NOABAEHNA BCX0A0B. YUuneao — uenoe, 3a
MHCHBAETCA B TPEX NO3HLHAX:
— SETBEPTOE  SIHCAO — MecsHll
HIOHB — 2, HpoasL — 3; .
— NATOE HHCAO — WHPOTA MECTONOAOMENHA CTAHUHE, 3annchl
BACTCH NECATHYHLM SHCAOM C ABYMA ACCATHUHBIMH 3HEKAMH B L€
MOIHULHAX. -
2. Kapra maccupa cpeanux MakcHMAaTbHbIX TEMOEPATYP BOIIYX:
B PACUeTHHX nexalax. Kamaoe 4HCAO 3anucHBaecTed B NATH Mik3H:
UHAX C OJHHM 3HAKOM NOCAE 3anATOMH.
3. Kapra maccwsa maarosanacos (MM) B caoe nousm 0—50 cN
B PACuETHEX AeKajax. Kamaoe uHeao sanucuwBaeTcs 8 NATH
UHAX C OLHHM JeCATHYHEM JHAKOM,
4. Kapra wmaccusa cpegnecytounmx TEMNEPATYP BO3IAYXA B pac
HeTHHX  Jexagax. Kamioe 49HCAO 3anucHBacTes B MATH MO3HILHAK
C OAHHM MECATHYHBIM 3HAKOM.

. 3. Kapra wmaccusa, HOCALLAA MHOPMAUHD o KojdHdecTae NHE
B PACUETHHX nekalax. Kammoe uHcao 3anncHpacTcs Ueduy Tpex
MOZHUHAX. .

6. IIATh Kapr maccHea HydeBblx 3HavenHii w APYrHX KOMCTAHT
copepHar 34 uncna. Kamnoe unciao KOJAHDYETCH B ACCATH MO3HLINS

C HCTHPLMA AeCATHIHHMH 3nakamu. Yncna woampyores o ey k-
eM NopAaKe:

NORBASHHA  BCXONOB:  maf — |

[leppas kapra

1) m}— nasanwhan macca auctees, r. m-2,

2)  m" — navaneHan macca creGued, - M-,

3)  m"— navaaewam Macca Kopuefi, r. M2,

4) m' —mavanenan macca kayGuedl, scerna sajaercs pasHoft
HYAH0,

5)  L"— navwanenas mAomans AHCThER, ME. ME

B) Me— macca cyxiux pemects B MatepuHCKOM KAyGue, r- M5

7) Whp— HanMeHbWan BAAroeMkocTs (M) b croe nouss (
a0 cwm,
8) 0.

Bropaa kapTa

g) ¢} . — ONTHM@JAbHAfA CcyMMa Tesmnepatyp a8 q:-umnnn_;an
J'ﬂl;i.::!rwn. paBkas AnA Hesepnosemuofi sonm PCOCP 550°C,
a naa Beaopyecun n pecnyfaunk TprGaatuxn 500 °C,
0,
:{H 1000 — onTHMaALBAA CYMMa TEMNEPaTYp AAA NepeToKa CYxux
BOLLCCTE H3 MATEPHHCKOMO KAYOHA,

12) fropt — ONTHMAALHAR CYMMA TEMNEPATYP AAA CEIOHHOTO XD1a
AuxaneA Kaprodgens, pasnaa 112°C,

13) 0,

14) O,

15) 0,

|E]:I f} o — ONTHMAALHAR CYMMa TEMIEPATYp AAR POCTA JHCTLER
kaprodean, papnaa 225 °C.

TpeTen KapTa

17) @ —oNTHMANLHAR CyMMa TeMmnepatyp aas pocra crebaed
& apl 2
kaprodean, pasnan 400 °C,

18) # F:d E-L.uu'mmaamuan CYMMa TeMOEPATYP AAA POCTa Kopued
kaprodens, pasnan 325 °C,

19) £ 5:1 41_(: ONTHMAJNLHAA CYMMa TeMIepaTyp AaR pocta kayb-
wefl, pasnas 1050 °C,

20) fF—E}ruua CPEAHECYTOUHBX TEMOCPATYp BO3AYXE, C KoTopoi
HauHHaeTes kayGueolpasopanne, papuan 430°C,

21) 0,5 — navano kpusoil GoToOCHHTEIA,

22) 0,5 — Havya o KpHBOH THXIHHA,

23) 0,

24) 0.

Yerseprana KapTa

25) 0,

26) 0,

27) 0,0350 — navano KpHBOA MEPETOKA CYXHX BRIIECTE W3 MarTe-
PHHCKOTMD KAYOHA,

28) 0,0035 — koapHUHEHT HCNOILIOBAHHA CYXHX BCMIECTE Mate-
prHcKoro KAYGHA npu TSZ = 1000,

29) 0,

30) 0,

S1) 0,

32) 0.

[IatTan kapTa
33) 2,0 — kosdpdunment poctoBux HyHKULHEA,
34) 0.

[ I{apra MaccHea HWHCAA YMACOR COJTHEHHOrD CHAHHA B PAcHeTHHX
ACKanax {EFI-E,[U!II':E 3a OIHH Aelbk II.E!I-IEII.H}. KH}HJ].[I-E JACAD 3anACk-
BECTCH B NATH MOZHUHAX ¢ OQHAM TecATHYHEM IHAKOM.
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IX. Buwuncackme cpeancobasctvol ouewsn (%) arposercopoacrmveckmx yeaonmi
POPMHPIEAHNA YPOMAN KapTohenn B NPMHOAHPYEMOM FOAY no pacseTHod Tafs, 5

Onmcanme pacwerwofl Taba 7.9

I. Homepa cemwckoxosaficroesmux muxpopafionon ofaacrs [63] yeramananmanmg
B JADHCHMOCTH OT AAMHHHCTPATHRHON NPHHALIEEMOCTH CTaHUER, DEIVIINE M3

GI00eHEA 33 ATPOMETECPOIOTHTICCKHMI VeTODNAMH fOpMIPODARNA VPOGKIA Ha|
Topean. E

2 Cramumm 3anWcHBAaOTCR COMMECHG WX NPRHEALALKEETE CeALTKOXOIARCTEE
MHEpOpaRany.

4. aomwagn cemcroxoanficTeenney  MEKpopafionon yoTagapamawTed no 831
4. Bre maomwazn ceancnoxosnficTnenyx MEKpopafionos obaacra CYMMHAPYRITCH,

5. Paccuntammmft ypomal xaprodean mo (Fu=%) no cranmusm ofGA3CTH DM
CHBAETCH H3 rpage 14 aas mocaeawcdl Aexaiw pacuetnod TAaGA. 7.6, B KoTopd

PECHETH OPOHIDOAHAHCL € YHOTOM NOFOANME YodoBufh NI HOGHDPYEMOTG TOj
Ao 30 weoun (rpada 5).

6. Paccunrammufl ypomai kaprogean m, (r-m=~%) no cramgmsm ofnacTd nunRCH
BACTCH 3 rpadis 14 1w nocaeancl aekadu paceetnod vaba. 7.6, B xoTopoR pag

HETH NPOHIBOLRANCE © YRCTOM DNOMOANMX YCAOBRR NPOrHOIEPYEMOrO roas
41 moaa (rpaga 6).

7. Paccuntanmuft ypomai kaprodesn mp (r-®=%) no.craHuuay obficTH B
CHIAETCH D4R Nocseaned nexail W3 rpadu 14 pacuerwoit tada, 7.6, n xorTom
pacyeThd APOHIBOANANCE ©  YYeTOM CPCAHCMHOMWNIETHNE NOroaNEx

(rpaipa T).

8 Ilan noaysenma oneskl yexonndi (%) ma 30 wons NPOTHOIMPYEMOTO FoAd N
CTRHUHRM PICCHNTAMHEN Yposkad (r-W=7) & VieTom (aKTHUCCKNE JaHHEX
30 mioHA Zeantcs ma pacountanmmdli ypomai (r-m-?) o YURTOM [0 HEMBOTOBET
HHX A8HHHEX K yupoxaerca wa 100 (rpada &),

9. [lan noaywenns oueskm yeroenfl (%) ma 31 jmoas APOrEOIEPYEMOro FoLa
CTAHUHAM pdccqumTamnufl ypowald (r-w-?) ¢ yeetom (aETHRECKNY AaMAMHX
A1 Woad JeANTCR WA paccuHTaHEME ypomad (r-cw-?) ¢ YIETOM upmnuuaf
ACTHHX LAHHEX W YMuomaeTcs ga 100 (rpada 9),

10, 11. Onemkn yeronsd, noaywennse wa 30 wons u 31 woan 1am Hasaoh cram
sukpopafions (rpadus B 0 9), cYMMEpYIOTCE H DEARTCR WA YHOAG CTARIHA, B0

AHINX B 3TOT MUKpopafon (rpage 10 w 11).
12, Macman,

¥CAOBIE

CEALCHORORARCTRONNOrG  sMukpopafions (rpada 3) YHHOHALTCA
cpeane ouenky YeaoneR suxpopafiona ma 30 wons, noayvernyw B rpade 10

13, Maowaay  cesckoXoisficTeemionn  MEKpopafiomg {rpada 3) vmsiomacTcR
CPeAmOl OUERKY yeaommd sikpopafiona ma 31 woan, noaywennyio 8 rpape 1

14. CymmupyiTcR NPONIBEACHI, NOAYTEHELE B rpaje 12,

15. CyMMupYIOTCR NPONIBEJeHNA, NOAYSeHNHe B rpade 13,

16. Cymsa npomasesesnft, notyuenian » rpade 14, aeauTcR Ea cvuMy rpafu

17. Cymma npomapesesnfi, noaywenwas o rpade 15, aeantes Ea CYMMY rpadad
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rnasga 8
() NPOrHO3HPOBAHKH YPOMAHHOCTH PAHHHX APOBBIX
1¢PHOBBIX KYABTYP € HCNOJb30BAHHEM

aapooTOMETPHYECKOR HHOPMATIHK

PaisHTHE METOLOB ArpOMETeOPOOrHYECKOro NPOTHOIHPOBAHHA YPO-
W ARHOCTH CeALCKOX0IARCTBEHHMX KYALTYP ONHPaeTcA Ha MOIyYeHHe
SUCHOK MO NACHIAAH KaK PasaHqdHBEX arpoMeTeOpPOJIOTHYECKHX Napa-
weTPOB, TAK M noxaszatedefl cocroauua nocepos. Heobxoanm nepexoa
o7 H3MCPCHHA arpoMereopoJOrHYecKHX NapaMerpos B TOUKE, XapakTe-
piavioled YCA0BHA NPOHIPACTAHMA KYJALTYP Ha OTASNBHWX NOAAX,
K MOAYHEHHI OUeHOK N0 NAGIIAAH, NOIBOARWIMMX CVanTe o6 yeao-
gnAx POpMHpOBAHHA Ypoan Ha Goasliux Teppuropuax. Aspodoto-.
MeTPHYECKHA  MeTO] ONpeACACHHA MAapaMerpos pPacTHTEALHOTO MNo-
kposa |54, 160] nopWinaeT TOUHOCTh OUEHOK COCTOAHNA NOCEBOB CCAL-
cRONOIANCTREHHBIX KYyABTYP no naomanu, OAnako naomanH paioHos,
rie TMPOAErawT MapuwpyTe  aspodoToMeTpHueckHx  oficnenoBanmi,
HAMHOMO MEHBWI¢ TexX NIomanef, mo KOTOPHM BeNeTCH pPacuer cpei-
witx amavenuwi cocToRHEA nocepos. Takum obpasoM, Tak Me Kak H
HCNWIBIOBAHME CTAHAAPTHOR arpoMeTcoponorideckofi HHGOpPMAaLHHE,
HHTCPNPETAUHA (OTOMETPHYECKOH HHPOPMALHH CBA3IAHA C pellcHHes
131490 PACHPOCTPAHEHHA € Ha TCPPHTOPHH, IHAYHTENLHO OGOALIINE
no cpasiennn ¢ obcaedopannbuiMi. C nospicHHeM KauecTReHHO HOBOR
{aspodoToMeTpHdeckoii) HHQOpMAUHN Takme BOIHHKART HOBAA 34-
qatd — cOTAAcOBAHHE B eANHON CXeMe NPOrHo3a HA3eMHOA N caMoaer-
woit wHpOpMAaLnN.
llepexog or ganHMX B TOYKE K AaNHBM 00 NJACWLAAM, COrA&COBE-
Hite pa3HepoARofl HHGOPMALHN BOIMOMHE NPH HCNOALIOBAHHH METO-
A0n O0LEKTHEHOMD AHAAH3A, KOTOPHE NOIBOAAKT MOAYHATL 3HAYCHAA
paccMaTpHBAEMBX NAPAMETPOB B Y3AaX pPeryiapHofl ceted. Meron
ArpoMeTeOpOIOrHIeCKOre NPOrHO3a YPOXKAaAHOCTH PAHHHX  SPOBHX
HVJLTYP ONHpaeTcd, ¢ OQHOR CTOPOHH, HA BHOOAHCHHE HA OCHOBE Me-
10108 o0LeKTHEHOTO adaan3a paspaloror |[148] no npuseaennw pas-
HOPOAHOR KAK B KAaYeCTBEHHOM, TAK M B NPOCTPAHCTBEHHOM CMHICAe
arposmereopotorndeckofi HudOpMalHN K oaHOR Touke  (y3en pery-
TAPHOR CeTHH), ¢ APYroH — Ha co3faune AnMaMuyeckof mogean dop-
MUPOHAHNA YPOMAH 3THX KYABTYP, A48 KOTOPOA B KAYeCTBe OCHOBH
pHHATA MOAENL NPOAYETHBHOCTH O3NMOH MUEHHIW B BeceHHe-JeT-
HHH nepuo sereTaunn [132).
[Tportos ypomas OCYMECTBASETCA € HCNOAbIOBANHEM NPELACHEH-
Horo B [121] nokasatens oTHOWEHHS YPOMANHOCTH ARYX CMEMHEX JET.

5.0 OcHOBM METORA ArPOMETEOPOIOTHYECKOND NPOTHO3A
YPOKARHOCTH PAHHHX SPOBLIX 3EPHOBLIX KVALTYP
C HCNOALIOBAHHEM AIPOHOTOMETPHYECKOR HHPOPMALKK

Metoa arpoMmeTeopoJOrHYECKOro NPOFHOZA  YPOKAAHOCTH  APOBHX
“CPHosEX kYALTYp [149] prawodaer B cefa ynpomenumit Metoq onti-
MANLHON WATEPNONAUHH, NO3BOAANMER npeolpasoBaTh ¢  ydeToM
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z;ﬂm?::g:ﬁxn NpOCTPANCTBEHHOR HIMEHYHBOCTH NapaMerpa Hexol
. _ POIOTHUECKYIO HHOODMAlUHIO B OTACALHHX Toukg
NOJE IHAYEHHA arpoMETEOPOJOrHYCCKRY NapaMeTPoOR. T. €, HHTAE
MOHPOBATL 3HAUCHHA KAMAOTO HA PACCMATPHBAEMEX rl-aplau
B Y3AH peryaspuofl ceTKH, M MeTOn oueRkH arpoMeTeopoNorHye
zz.:unnﬂ dopMuposannn ypomas, ocnoBamnml Ha AHHAMHYECKOR
AH TIPORYKTHBHOCTH DAHHHX SPOBLX 3ePHOBBIX KYJARTVP, pacuer
No KOTOPOR BenyTcA B yanax PErYARPHOR cetkd. PoToMeTpHYe ¢
HHdE::pHElI_H![ KOPPEKTHPYET 3TH pacueTh, y
ot UEHHA arpoMeTeopoorHiIecknx yeaonnil OCYMIECTBAACTCH NoO
mhmﬂmm K Npeauaymemy roay. Hamenenmwe paccuntamumx ¢ nos
HHH“?-‘;E,E.E.']I: Yo aen ApoBEX I".!."-"Ibi’}']:l B CMEMHEE MOgw tTEIElH'I'E!I'
MOOAHOZHAYHOE HIMEHEHHE XO3AACTRCHHO VPOKARHOCTH B 9

S.L1. Ocwonw ympowesnoro setons Gl THMAARIOH HHTEPROARLIH

Meton ontemaserof unTepnoasmun, npeanomennufi 5 [21] !
HACTCA B ONpEACACHHH 3HAYEHHA Kakoro-auGo napaMerpa n':ﬁmm
SANAHHBIX TOWKAX wecaenyemoll Teppuropun  (yaam i il
CCTHH) HO AauMMM cayuallibix B npocTpancTecunon OTHOLLEHHH

JiE Ly
e o0 N0 X0 400
500 0D 00 &N S0 nx

Pue. 8.1, IMpoctpascroenyue KOPPeasunouute GyHEus napamerpos.

! — maBrOaSnack {uM] 0 & ol
; e D=8 oMy 2 — Baomnces
:h;truﬁ.:;..la.! —E'::.p-uull I!lu.'H MAALMAA TEMNEPATYpa = -cp{-;:.“ r;m:i':.:“r?n:o ?:Jr e
CTET ARNBASX ["C]i 4 — cpeames THCAG RECOD COAMEYNOTD CHARHE & pu:ujrlz-ru::?: _1.'4-“:

Mepenni. Hutepnoasums noboro k-ro napaMerpa g ysae peryaapsofl
CETKH NMPOHABOAHTCH © YUETOM €ro NpocTpaNcTBeHHON HAMEHHIBOC
Has onpenesenns npoctpancTeenuoi HIMEHYHBOCTH  HCNO/LIYVIOTC
AAHHHE O CTAaTHCTHYECKOM CTPYKTYpe AHANHIHPYEMIIX ||::.,wﬁ.}ﬁp
CTPANCTBEHHME KOPPEARUHONHEE QYHKLNN paccMaTpHBaeMiy HaMil
ArPOMETEOPONOrHYECKHX NapaMeTpoR NOAYHEHH B NPeanoomeniiy
HTO BCE MCCAeNyeMMe napaMeTpH OAMOPOAHM K uan*rpu;mu no Be

HayHdeMoll TeppuTopHK (pHe. 8.1). Meronmka pac ' !
OblAa NpHEATAE aHadOTRYHGH HAMOMEHHOR B |:IEE]. ST STHX SYREERS

268

Jas MATEPNONAUHK 3HAYMCHHA B YAea PeryaspHOfd CeTEH HCnoab:
30BAND COOTHOWICHHE BHAA

E Fird Py
flro)=—"———,
2 Pi

(8.1)

rae firo) — HCHOMOE 3HAYEHHE B HeKOTOPOR TOUKE NOAA ro, HA KOTO-
PYH NPOH3IBOMAHTCA HHTEPNOAAUHA (B HalleM CAYYAe — Y3ea peryaap-
jwoit CeTEM); f(ri) — H3IBECTHHE IHAYEHHT HCXOAHHX AAHHHX B HEKO-
TOpPHX TOUKax r; (Toukax waGaoaenns); P;— sec napametpa, 33Bl-
cAUHA OT PACCTOANHA MEHAY VIIOM PEryJApHOR CETHH H NYHKTOM
HaGIHLIEHHS, oNpefenfeMei no KOppelsusoHdol  YHELHRR napa-
werpa fx(p).

Beanunna r; o003HAYAET PACCTOAHHE MEMIY Y3J10M pPeryaapHof
CCTHKH H NYHETOM HAGJ0AeHHA W ONpeleiseTcs ¢ NOMOWBI CAe1yio-

wed popuyan:
ri=12 ?244\/‘|:sln E._E..*E.)?_I_{sm R -I—g Ls }‘;"‘

riae @y, iy — COOTBETCTEEHHO WHPOTA W O0ATOTa Y343, @z, Az — LIH-
poTa 0 AoaroTa nyHKTa HAGAACHHA, B ACCATHY A0A9X rpaayca.
HIITEl]i'IEI.‘JHLlIIH JAG0re IHAYEHHA B Y3EA CETKH NPOHIBOANTCH MO
A1aHMEM He Godee vem BockMH cTanumd. daswnefimes YEEIHYEHHE
YHCAA  CTAHUMA NPpAaKTHYECHH He HIMEHAET KOHeqHE PEIVILTAT.
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Bufiop mocuMi sHasuMux cramumil NPOHZBOAHTCR N0 YENOBHIO ry =g
FAe po— PACCTOANHE, HA KOTOPOM KOPPEANUHOHHAS PyHELHA
MeTpa nepectaer OWTe 3navnmofi, Fcap o OKPYRHOCTH © LenTDON
B Yaae pery.nSipHofi ceTKH M PaiMycoM r; HAXOLNTCH Goubile Boe
CTAHUME, TO IHAYeHHE HHTEPNOAHPYEMOro napaMerpa uleEﬂ,EJ'IH
ne  BOCEME OGARMAMINM K UCHTPY CTAHUHAM; ecH YHCAD cTal
mw[Fum, TO gnfcpnmﬁmm HE NPONIROIAATCH.

dRHM 00paszOM, BCH TpeOyeMas A48 BMIOA !
HAA arpoMeTeopoaornyecKan ::mqmpuaunn npegg',‘.::’;yﬁﬁf:;ﬁﬁ :
MAUKN B OTACILHHX TOYKAX (C NOMOILID YNPOUWEHHOro  MeTo)
ONTHMAALHON HHTEPNOJAUMH) B mode awavenkit pall'd'.'HETpI!BHEH
napamerpos. Kaxawfi w3 weoBxonmmuix ArpoMeTeopoONoryee it
MAPAMETPOB PACCYNTHBAETCH B YaJhl peryanpuoft ceTkn.

KANECTRE npaMepa Ha puc. 8.2 npueenen
PACYCTHHX 3HAYEH I ﬁnumarcpnpnnux :ﬂpncﬁaug E;.:E:E II::’::nﬁl
HEIX € NOMOWLID A3POMPOTOMETPHYECKHX  M3Mepenih, BAAr03andcas
MOAYMETPOBOFO €08 MOMBM, cpeaned cyTounoh CcpeaHedi MakcH:
MANLHOH Temneparypw soaayxa. Llar cerkn Bulpan pasuuu 0,5
Ha puc. 8.2 npeacrapaenw Takme MAPIWPYTH NOJAECTOR. '

8.1.2, OcHomm meTons oueHxH ArPOME TEOPOAOTHSECKRX YEA0nNE
hopmiponasna ypoman HPORME IEPHOBKMY KYALTYD

E}ulr:m-:a YCAOBHA Nponspactanns panumx APOBHX ICPHOBEX H]f'ﬂh'l'}l'. ]
OCYULECTRIACTCA ¢ NOMOWBIO JHHAMHUECKON MOACAM (OpMHPOBANNE
Ypoikas (pasgen 6.3.3). Kak ormevanocs m pasnene 8.1.1, sen
XOAHER HHPOPMALHA BHBOINTCH B YW peryasprod fil:T;{l; B 11'.5 :
.'1|:r.'-! H2 STHX V3/I0B NPOBOAATCA PACHETH Mo NPHETAQH00 Mﬂ';.wm npo-
AYKTHBMOCTH. H3-3a OTCyTCTBHS MHOrOTeTHHX Qammmx aap1;¢mou :
PHUCCKHX — H3MEPCHHA NapaMeTpoB pPacTHTENBHOMD NOKpORa Olle
ArPOMETEOPOJOIHNECKHX YCAOBRA OPMHpPOBAHHS Yposas s -reuj.rulﬂ' :
FOAY NpOBOAHTEA HE N0 CPABHEHHIO CO CPEAHEMHOTOIETHHMN  VCaG:
BHAMEH HAH YCIOBHAMH roja-aiatora, a no CPaBACHRID © arpnuz B
POTOTHYECKHMH YCAORNAMH NPONIPACTAHHA PAHHHX APOBHX 3¢ HOBHX
EVALTYP B NpeiayileM roiy. b
Ouenka  arposereopodornueckix
AsamA: 23—30 wons u 23—31 moas.
“an onpenenenns crenenn OTJRYHA ArpoMeTeopoIorHYecKHX veao
BHA popMUpOBAHKA Ypoman B TEKYUIEM FOAY OT YeaoBHA npons ir:-r -
HHA NPCAHAYUIero Toaa HeolXoauMo CASAVIILee: £ 3
. [lposectn no arpOMETEOPOTOTHYSCKNM TaHHEM P B AL VLT
FOLa PAacHeT AWHAMBKH OHOMEcCCH OTIeNbHEY OprafHon t F-I:mu'
¢ YUEeTOM nuMellefica aspodoToMerputeckod HHpOpM A, 5 3
Koppextuposka pacueta nmo momean AspoPOTOMETPHYECKOR  HH-
opy anied MPOROLHTCR CACAVIOWHM ofpazom. B AeKany aspodo -
MeTpHuECKHX obeaesopamnii nocesos PAHHHX APOBLIX prﬂBH[;:'. KYJ1be
TYP BMECTO DacueTHuWX snaveHnfi GHoMaccw OTAeAbHEX GPI‘HH{I?; i
E-mlu_a.w HCCHMEAHPYIOUWER NOBEPXHOCTH B CXEMY BBOASTCA H3MEPEH=
BWE IHauenna Onomaccn. DoToMeTpuueckan HHBOPMauna cogepxn

2

yeaoBHH  ocywecTsasercd

cpedeHuA of obuped najzemuod Guomacce Ges anddepenunaunn no
apranaM, B cBA3N ¢ 3THM paccUHTAHHEE HA ACKaAY NPOBEACHHA a3po-
HoOTOMETPHYECKHX obeaciopanni anavennn GuoMacck OTASALHHX Op-
FAHOB HCNOABLIYIOTCH A8 onpefefedss COOTHOWENHS oprados 8 of-
el Haf3esMuoR GHOMAcce, Y4TO NOIBOJHCT ONpeAcAnTh GHOMACCY Kam-

AOrG HE OPraHoE No (PAKTHYECKHM HIMepedHaM obmed  wajileMHo
(HOMACCH iy s
T
M ipan = — M yau:
M
isl, s p, (8.3)

s

FAE fily— PAcCHHTAHHLIC NO MOAGAH HAa AcKaly nposelcHus aspodo-
roMeTpHuecknx  ofcaepopannii  sWawenwn OWoMmaccs  [-ro  oprasa

pactennil; M— paccunTanime nNo MOAEAH 3a JeKaay npoBeacHnA
aspodoromerphtecknx  ofcaegoBadufi  IHaveHHA  Hagzemuofl  OGuo-
sacck pacTedns; Mgy — HIMCPeHHME ¢ NOMOLLLID AIPOMETOAA 3HA-
ueHHWA Hagzemupofi GuoMmaccw; f, 5, P — COOTBETCTBEHHO JHCTHE,
CTehMAN, KOAOCLR,

[poBoanTca TakKe KOPPEKTHPOBKA NAUALH ACCHMHARPYIOMET
NOBCPXHOCTH, AAA YEro PaccCHHTHBIETCA MAOILAAbL JHCTbBER Ly, N0

LA HH M ESPHMMETPII“HHI!I HEHEPEHItﬂ:

. Lyau = Mygs/2, (B.4)
rie 2 — yAeAbH3aA NoBEPXHOCTHAA NJOTHOCTL AHCTLER.

Taxknm obpazom, noche aspodoToMeTpudecknx obcaelosadnii no-
CEBOE PANHHX APOBHX KYJALTYP B Ackaay ofcaciosadHui npH pacde-
Tax N0 MOAEAH BMECTO PAcCYETHWX 3HaYenHA OHOMAaccH W NJIOLWLaLN
ACCHMHAHPYIOLEHR NOBCPXHOCTH BBOAATCH WIMEPEHHBE 3IHAUEHHS.

2. Ha caenywmem stane neobX0IHMO NPOBECTH N0 arpoMeTeopo-
JOTHYCCHHM AEHHBM TEKYOIETD FOda ¢ YYeToM aspodoToMeTpudeckod
HHPOPMALHE PacYeT AHHAMHKN GHOMACCH OTAEAbHLIX OPraHoB W Ypo-
A, MPRUEM OT BCXOA0B A0 AeKalkl NPOBeACHHA aspodoToMeTpHYe-
CHHX OGCACAOBAHMA HCNONBIYIOTCH arpoOMEeTeOpOJOrHYECKHe Janibe
TEKYIMErD roAa, a nocae obeacaosannil — npeauayero roja.

3. 3arem neolxoANMO CONOCTARATL Ypomad, paccunTanusil no ar-

-
POMECTEDPOIOTHYECKHM JaNHBEM TeKYUIIErO roda Mp ses, © VYposacs,

PACCUNTAHHEM NO arpOMETEOPOAOTHYECKHM JaHHEM  npequIyulero
'O88 Mip mpex:
i -
C 7= My 1eu/ My apens (8.5)

Fie L — oUeHKa AarpoMeTeopOJOrHYecKHX yoiaobHf  dopMupoBanns
YPOEan TEKYILErD roja.

B peayawrate pacueron OUEHOK ArPOMETEOPOAOrHHECKHX YCAOBHI
POPMUPOBARNA YPOMAA DANHNX APOBHX ICPHOBEIX KYALTVP B VIJI2X

Peryasipnoft ceTkn noayuaerca none apavenns C. IMocae NPOBELCHA
ar



MIOAMHKA pasuux 3uauennii C; GYAYT NOAYNeNM 30HM PABHHX 3Hg AR T J(95)

YEHHI OWeHOK.

Cpeausa no tepputopun obaacty (pecnyfankn) ouenka yeao . N B RoHT po ticu ——
MPOH3PACTAHHA PAHHHX APOBMX KYALTYP Cosn ONPEACARETCH NO Big o | g fo— m
pamenn: ' i -
a 0
C — El_kr'., ; 2
il Ea - 2 0 0
rie Ci—cpeanas ouenka YeaoBHA (-f 30HL; & — naoWAAL, 33HATE: 2 3 2
i-f 3010, B 10AAX 0T o6wel nAoWanN o6IacTH. 4 : ¥
8.1.3. Mporwos yposafinocrs panwix APCHMEE IEPHORME KYALTYD g 3 5
€ HENOILIONANHEM AspodoTomeTpHBECKOl wopmHE 2 - f
[Mporeos ypomafnocrn pamuux APOBHX 3EPHOBHX KYABTVD OCY £ Was vl e
WecTEAALTCA ABAKAN — 23—30 nions u 23—31 moan. : 8 0 0
lpornoanpyeman cpenneoGnactian VpoKainocTs ¥y, onpenens g my 3,771 Macca amcTees B nepsofl aekane, r-m-?
ETCA MO BhPaeHHO v Vi 10 my 20,95 Macca crefinedl B nepeoft dekase, £ou=1
fp = npsy " :'3- 11 18 4,218 Macca Kopuefl B nepeofi pekage, roa-?
FAE Vipes — Cpeanss o6A3cTHAA YPOMAAHOCTL DRHHHX 5 DBMX 36D Macca kosocees o mepech aekade,
p p p 12 mp 0 2
HOBRIX KVABTYP B NPelblIVIIEM roly. il
13 L 0, 264 I'I;Jnlli:.!lu AscTonofl MODEpXHOCTH,
8.2, Meton arpomereoposornueckoro NPOTHO3A YpoMaiHocTH pa F44
APOBHIX IEPHOBMX KYABTYP € HCMOALIOBARHENM 14 0 0
aspodoToMeTpudec Ko HHPOPMALHH 15 0 0
8.2.1. Moarotonsa mxoamex mammex gam PACHETA QHMAMEEH $OPHEPORANEA 16 0 ﬂ
YPokaa Guomaccu spoBux JEpUOBMX KYARTYD n0 aexazad wa IBM rwna 17 0 0
Mcxoanne nanuse cosepmares no sxogsom noowe s CTaHAaPTHO 18 0 M
naGope Aamusix SYSIN. Hume npusoanrtes wexoqnue Naumue, Heof: 19 0 0
XOAHMEE 107 paboTH MPOrpaMMu, B MOPAAKe BBOZa Mx B DBM. 0 0 0
I. Kapra kosdmunenton coornomenns oprawos n pacTennn npi 2 0
COIperaHmn; ] g g
cy=0,23 — noas anctees B pactenns, — Yoy, b i g e
€o =033 — 1048 crefas, 2 y o
er=0,16 — noas xopus, M 0 0
€p=0,28 — 1038 KoJoCaE, i i} :
AT R a5 apt 210, E:“:EMH“ CYMMa TEMOSPATYP AARA
2. Hudopmaunonnan kapra 6 0 0 i
O ane i dopuyr el g 0
T Py CHEamaMeHnn B onrpom- 3
8 BATOPHTME CHRET I BRNHEH B ApOCpAMSe WO ERHMEDE 23 :;P‘.r 255.0 l
o e B Y IE N 29 IEFI:‘, 285.0 OnNTHMAABHEE CYMMW TeMOEPATYp JLAR
i Hexoe aecatavios i3 NUS g’a{?’iﬂ e 3 e arTo . MI IR, TTA,
te Hease gecAtwanoe 13 T & 5l an opt, 285.0 KOpHEH, KOAOCLEE COOTRETCTDEHIND
NI Leace gecatimmnoe 13 NI = 2 3] 2 565,0
Ke Leaoe pecarimioe 13 ND = B e et
rie N — koaimecteo Aexan; NUS — koamseerso yigos cerin; T — e & of ' i 2
20 M3pTa A0 BCXOA0E, BEINMAR JeNHL BCXOAOB- h‘}i—rcmlmr::tun .lllr;.rr;fran:m::ﬂ i 4 i Prwdacl o oy el
B Mag; ND — poMep 1exkazs, n KOTopolk nponegcHa AFOPOTOMET A, i
a2 18  3akas M 580 27




Popmar 3anucn 11F7.3.
3. Maccue wncaa awen kamaol Jexaau DV (15).
B konTpoasmom npiMepe

Hexana LV IV LY VL LGVE TGV LV HVEE 10N

Komueerno 001 000
SO an oo oo ] (1] oo T

Gopsar sanuck 1413

4. Maccur aoaror yahos DOLUS.
5. Maccus wapor yaaos SIUS.
Popmar aanuce 16F5.]

6. Kapra c_woncramroit NST, woansecrso cranunii

Popmar aamncy 13.
7. Maccus goaror cranunii DOLT.
8. Macenes wnpot cranumii SIT.

9, Hﬂp‘lﬂ c KoHetranTtoll NST, uncaon .
AMn 58, d CTanunli ¢ uamepeHdl

10. Macens goaror cranunit, DOIS,
1l. Maceus wmpor crananf 515 (16F5.2).

1Z. Kapra ¢ komerantamm NST, D8, R, X as paciera 8 yaJhb
ceTRH 3HANCHNA Trax # Tep

3necs NST — xoanuectsn cTanumi; DB — npuanak, onpesensi

WHA BHJL 33BHCHMOCTH 148 pacteta pecos Py.
74

S

& nfn O iy s mama £ ":.:_:E",'.';.MH [FEE ST
33 'r;'“i 210,0 ONTHMaIMIan cyuMa Temnepatyp g
U‘EJ e 1 - i
3 (1] 1]
35 il 1]
36 il 1]
i i 2.0
a8 ) 0,5
- ”Ih ; Anasenne Tg, B ToUKe 1]
4 ] 0
41 ] 1]
42 7
! 50,0 [MopepsuocTHaR  NIOTHOSTE
S b
43 i 0
I il i

[Ipn D=1 pacuer pecon pegerc AR Tmax, Tep 0 55;

npe DB =2 — 118 saarozanacon;

npi D=3 — naa GHoMacch;

R — painyc noHcka BAHAKULKX CTaHLui;

X(1), X(2), X(3), X(4) — nosppHuncHTHE 3aBHCHMOCTH.

Hasnavenwe wonctant n. 12 oanoanaumo anan obpalorin Beex
METCOMAPAMETPOR.

opmar 3anucu 213; 5F8.4.

13, Maccun namepennii Tyay. TMAX.

14. Maccue uamepennit Top, TS,
Popyar aanscH 16F5.2.

15. Kapra KOHCTaHT 14d BAarcianacos.
16. Maccus goaror cranunfi DOLST.
17. Maccus mnpor cranuui SIST,

18. Maccus namepennii paarosanacos W&,
Popmar sanuck 13F6.2.

19. KapTa KOHCTRHT uHCAa YACOB COMIHEYHOTD CHAHMA.

20. Maccur naMepednii 4acos CONHEYHOMD CHAHMA.

Dopuat sanuen 16F5.2.

DopMUpOBANNE JAHHHX IA8 CACOVIOWHX  JeKan  aHAJOrHYHO
n. 1:2—210.

21. KapTa KOHCTSHT A48 GHOMACCH.
22, MaccHs 01r0T NYHKTOR NpOJETa,

24, MaccHp WHPOT NYHKTOR NpoaeTa.
Dopwmar 3anncH 16F5.2.

24, Maccus uasmepennit GHOMacCH.

DopuaT 3anucn 16F5.1.

PopunpoBanne AaHHBX NOCACAYIOWNX ACKAL NOBTOPAeTCA ¢ m. 12
no n. 20, npudeM TanAbe GepyTca 3a npeabayunf rom.

HucTpyRumua K nporpamme

das pabore nporpammus (taba. 8.1, 8.2) HeoBSXoAHMO COCTABHTE
CAeAVIDUMNA NOTOK VIPARAeHHA 3a1aHHeM:

1) [ISXDMOPT JOB:

2} (/STEP EXEC FORTGCLG;

3) //FORT SYSIN DD =;

4) ynpasJfpuad nporpaMMa, NoInporpa - : -
-"'iE}DE}L;p porp anporpamse; WWE, OPTI

o) fe

E‘] ."_ﬂ:[ﬂl STEIN DD =;

lEri:I HCXOORBE JaNABEe;

:I |r_|r.

L 975
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OBoaHanenns B APOrpaMse
np:lﬂlrl:tm:;:l CHMAGA NENATH
M oElR GEHCEHHH AEHA- {odcana enEs TToRc e nwn
wHdeimol worenn | s BHOPTPAHE)
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Flas FTILsAFLeF@L wkS[FLagamF
s118 FL=.BBsFTLaULL[[IaTAUDa, 1
PL1d DHHEFL-ARLS (@ 15*USHET} sa2BaFL) 1 M* LisM Macca Boero pacTemnn
[ BRI AS=2 . 0 [WF{T ) =1HFINE] E USML M
#4113 Bim, JeUSHLY [} T58/RS~2 S IHF (28] 2 My R ARCTLE
2144 IF (TS24T).LT.2.20nF 287} Q0 To &4 3 m* UsMs Macca crebash
eiis Qo TO &3 :
lu: £4 B1=d. 4 m, USMR Macea wopHeR
ri1 ES USHL [ =USHLA 0+ i@ wDHH-B] 0DV {I5] K k
T BI.deUSHS (1) aT5E/ (RI=2 . SINF (29} ) B Mo UsMP Macca xoaocses
l:;: IF l;S:HLLT-LHHH“H €0 To 83 i & DELTA Craonenne Cominza
#1321 o naiE T T TZ Bpesn saxoaa Coamua
2122 B4 UEHS| ]I =USHELT Y= (B2aDMR-B2) aDV [J5)
0123 BYn 3SUSHRALINRTSL/ (A3=2, o[NP (3g)) 2 T L Bpeus mocxoss Coanna
piT4 [F (TS2000.LT-2.%INFL38)) GO To 8% 9 T52 52 Cymma cpeanccyTONHMX TEMOEpaTyp
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0i37 UEMS (1) w555, % :; :: E; IF:MTHH :;':HILHH nnnu:
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#1142 #% CONTINUE :E gﬂ gl:-'hL n“:‘:““ PYHKUHA KOAOCbER
p143 RETURNM (T HPOCT AHCTBEE
pidd oI 19 Amty DMS Mpupoct credaed

) Amy DMRE Mpupoct Kopred

21 Ampg DMP Mpupoct  KoAGCHER

23 (i Q CyMMAPHAR PaARALNA

23 re le Hurencunmocts ®AP wa pepsuelt rpa-

HHLE NOCEBE

24 T: TD Huesras TesMneparypa

2% T TMAX Makcumaneiian Temneparypa

26 1.|:.‘=J ESIFL Teupepatypian Kpupan  (OTOCHNTENE

&7 Yo GAMF BaasHOCTHAA KPHDBAR §OTOCHHTEIA

28 Won IMF(T) HasMensiag- BEAAr0eMKoCTE
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Ol smaeHun : -
M nifn nl:uhrﬂﬂﬂ Arl!l:: I:mmu-" MTossnenws
Wimeckof Mofesd | wa TOPTPAHE}
(pana. 223
:gmr INF{28)
a0 -ff,,ﬂ INF{39) OATHMANBNLE CYMMM TEMOEPATYD 20
g pocTonME  $yukuni AmcTLeR, crelned
3l "upqr INF(30} KOpHEl, KOAOCRCE CODTBETCTEEHHO
2
32 Loy INF(31)
&3 I:‘r il Hutenchpnoere ©AF BayTpr nocen
- . LL [Mamuans ANCTONOA NOBEPXHOCTH
35 o FOL Hutemcnsioets  oTOCHNTEIS AN
: OpH CNTHMAALHME YCIOBERX TENAQ- |
BAArOfecNEyeHHOCTH W peaisHod
BEULEHHOCTH
3 i FTL HutescuenocTs  oOTOCHETESE O
¥ B PEATBHEX YCIOBHAX CPeAL
ar o FL Cymmapiufl  OTOCHHTE: JARECTEEE 8
KLY
a8 AM* MM MpEpoCT MaccH BCEro PAacTeHns
a9 £y B1 MepeTok ACCHMBARTOR W3 AHCTHRE
40 Iy B2 Tleperox accuupaaTos nz credach
41 £y Ba [Meperox  accuMBanTon M3 Kopued
42 ip INFiaz) TesfepaTypa KOAGIHENRA
43 nt DV{15) Uiena guel Hasiol Sedain
44 & 15 Houmep arkaau
45 i ]| Housep cymox
BosvMomuocTh nporpasd 6

1. He Goaee 400 yiaos peryasapuofl ceTks.
2. He Goaee 600 anauennii aspogoToMeTpHn.
3. He Goaee 130 naGaonennfi Ha cTanuuAx.

BoaMmomuoctn nporpaMmu MoryT OWHTH VBeAHUEHH HAH YMeHB
WeHs NYTeM BHECCHHA HIMCHEHHA B onepaTopu  pasMepHoct

COMMON kax B ynpasasmomefdl nporpaMse, Tak H B NOINPOTpS
Max.

B2, Buxopiue NANRMe PEayARTATA CHETA N0 HPOTPAMME,
(nEcAHKE ANXOAHKEY AAHHHX

Jar kampol aexaibl BEASKOTCA:

. Crpoka KoHCTAHT AAA pacueTa Tgax ¥ Top B ¥3aW peryaapHol

CETKEH.
2865

2. CTpOKa HOHCTAMT AAA PACYETa BJAMO3IANACOB.

3. CTpoka KOHCTAHT A48 PACHETA MHCAA YMACOB CONHETHOTO CHAHHA,

4, Macces MaccH AHCTHER MO YHCAY Y3J08 PeryaspHofl CeTkm.

& Maccip Maccsl credaech.

6. Maccus Maccu KOpHEeR.

7. Maccns MaccH KOJOChes,

B, Maccup ofwed sMacce pactenni.

9. MaceHs nJomain JHCTLHEE.

Has Tofi aekaaw, 8 Kotopofi Gwao npopefexo aspodoToMETpHie-
CHOE HIMEPEHHE MACCH, HA NENaTh BLULIETCH YeTBEPTAd CTPOKA KOM-
CTAHT A8 pacuera GuoMacen (3°).

8.3, MNpumep cocTaRIeHH ATPOMETEOPOAOTHULCKOTD NPOTHO3A
VPORARHOCTH PAHHKX APOBMX 3CPHOBWX KYALTYP

Ed.1. MoaroToska WcXoAHMX AAHHLME 143 COCTARACHRA WHOTH0IA
(Tafiasne HEXOAMME TANWX)

Iaa BHNOAHEHHA BCEX pacyeToB HeoOXOAHMO  HMETh  CASAYHOULIHE
OAHHEE:

) wHpoTY H JA0ATOTY OVHKTOR HadeMHux HalawaeHufi ¢ mecs-
TLIMI AOARME TPAaYCOB; '

2) WHPOTY H AGAFOTY MNYHKTOR a3podoToMeTpHISCKHX Habawae-
HHA ¢ ACCATHMH JOAAME IPaAyCcOB;

3) KOODAHHATH Y3108, B KOTOPHE NPOH3IBOANTCA HHTEPNOARLHA
HCXOAHBIX IHAYEHHN, ¢ JeCATHMH JOIAMH rpaﬁma;

4) anaveHHe HAHMCHBIUCH BAATORMHEOCTH
CAOH IMONBR L

D) maTta NOABJEHMH BCXOLOB (JaTa NEPEXoia cpeaNed CYTOMHON
TeMneparypel uepes 7°C secwoit). TMo aww nofsjeHHs BCXOQOB YCTa-
HABAHBACTCA NEPBAA PAcHCTHAN AeKala;

G) mara mactynienna sockopod cnenoct. [lo awo wacrynaenus
BOCKOBOR CREAOCTH YCTAHABAWBAETCA NOCACAHAA pacqeTHad Jexafa:

7) @rpoMeTeopoNOrHYecKy0  HHGOPMaUKo W aspodoToMeTpHie-
cry nadOpMALNID 33 Bech pacdeTHuf nepuoa;

fl — KOJAHYCCTRO AHEeR B PacYeTHHX AeKalax;

l'ep —cpeanecyTounan Temneparypa posayxa (°C) B pacuerhux
AcHanax;

Tenax — CPEANAA MAKCHMANLHAR TEMOEPaTypa sosayxa (°C) p pac-
ETHHX Aexajgax;

55 —cpeaHee YHCAO HACOB COJIHEWHOTD CHAHMA B PACUCTHHX Je-
Kanax;

W — sanace snarn (MM) B NONYMETPOBOM CAOE NOYBM;

Muae — GHOMACCE  PACTHTEABHOCTH, ONPENENCHHAR C© NOMOLLLID
AIPOPOTOMETPHUCCKHX HIMEpeHHRA;

8) passepn oTAeAbHWX OPraHOB €CPELHEr0 APOBOrOY PACTEHHA Ha
ACHL BCXOLOB:

M’ — MAcca AHCTBED, I'- M2,

e A0S NOAYMETPOBOLG |




m? — macca crefaed, r- M5

m? — macca Kophed, - M2,

MO pr® 4 m® 4+ m® — HAYAAbHAR MAcCA BCETO PACTEHHA, T M7H
L% — naomaas AHCTLES, M. M2

Ipum COCTABAERMA  HCXOOHOA  WHQOpPManEm  NpHE
B Taba. B.3—8.5.
Hexoaman ArpoMeTEopoasTHICCKAT AHGOpRALEA  (TEMNEPATYPE BORAYES, nag
BAGTH B mowne )
Koopanuarid cramnfl | Teanepatypa noaayxa KoopRiHaTe CTAHLHA Janak
M M " &
goarota | mepora awew. o oot aoarora | mpora | O
HAITRHAH
1973 r. ]
1 | 47,90 | 58,80 | 13.4 7.4 | 1 | 63,77 | 56,72 | 70
2 | 43,10 | 55,70 I 17,0 | 11,7 2 ‘ 67,78 | 56, 64 |
N7 3820 " se00 | Tun | 126 |58 | 40 | sS4
Ilﬁ‘ 34,40 ' B4, 10 ' 19.2 | 13,2 ﬁﬂ‘ B0, 62 5535 102,
1974 r.
1 | 48,30 | 59,90 | 14,5 7.9 | 1 | 62,08 I 50,43 | 104,0
2 52,7 ﬁn{r.?ﬂ-l 15,0 | 9,1 2 Gy, 78 58,87 101,0
"85°| 38,00 | 53,80 | 17,1 | 1.8 |'e0 | 40 | 56,18 | 354
56 | 36,00 | 53,50 ‘ 16, 3 l 1.8 | 60 | 45,80 | .5?,&5] 96,0

Iata sexonos B 1973 r.— 10 man, nepuos meretauun c 1-i X
Hags Maf no 310 1eKkaly HKAA BEJINUHTEALHO. POTOMETpHpOBAHE
nocepops nposoanacce B 1-i aexkage wioas. lara scxonos 8 19747
10 man, neproa seretamnn ¢ 1-f Aexkagu Mas no 3-0 gexany HiM
BEAIMHTeARHO. PoToMETPHPOBAHNE NOCEBOR nposoamaoce & 1-A &
Kage nwoad, Jdexkaguue Aannse 3a 1973 r. no makeHMansHOf H CRel
Hell TeMnepaType BO3AYXa NpHBEAEHH N0 OAHMM W Tew e 118 crad
WHAM 33 Bech NEpHOL, 4 N0 COAHEMHOMY CHAHNIG — no 26 cTaHLHA)D
3a 1974 r. nanuse N0 Tpax # Tep NpHBegend no 56 cTanuuAM,
cOAHENHOMY cHANHIO —no 14 cranouas. Jdanuke no saarozanacal
BIATH AR KaxAofl JeKanH Mo TeM CTAHIMHAM, rAé npoBoaHAHC
HalAoaeHns, NOSTOMY HX KOAHYECTBO PaliHYHO. ]

Pacuer ypomafigocTH APOBKX 3EPHOBRX NPOBOAMACH A48 22 y3ao
pervispHON CCTKH HedMepHo3eMHOA 30HW 3a 1973 u 1974 rr. ua
mepe Tyawckoi ob6aactu (Taba. 8.6).

288

Tafamma 84

Mcxoanas ArPOMeTEOpOAOr AYECKAn HHHOPHALHA
{cpentes WHCAD wACOD COANEYHOTO CHSHME 33 LEXANY, GWoMacca)

Eoopaunate cramih

CpeaHee waid Hzwepen-
YACOR £oiE - HER Gwd-
N HOT (€ EEE o :l-l-lﬂ‘!-'
ADATOTE | EHpTA it AGATOTE HIHpS TS e
1873 r
1 a8, 80 56, 40 l i, 0 | 36,10 ] 52,20 I 230,0
2 |, 42,90 ! 56,30 8.1 2 36.11- | 53,76 | 780,0
e TV pad0 [ 650 T 73 T s T | B0 | BT.4T | 300
o \ 6,650 | 54,10 ] 6,4 IR4 39,46 57,40 | 4150
1974 r,
1 50, 80 | 59,30 7.5 | 40,32 l §5,'.rsl 00,0
2 I 49,90 57,60 l B3 2 40,45 595,806 T80, 0
U skio [ S0 T B9 T| W T | 43,40 | 56,87 | 50,0
14 M, A0 53, Gl | 3,9 48 43,54 56,85 205.0

Mpevesanne

N,

Boe paWHbEE N0 METEOROROrHA

npEpeacHE 33 10 gexapy

Tabanua 8.5
H_lellﬂ.‘l'ﬂ YHIDB, M0 KOTOREM BEAYTCH PRCEeTh
b Joarora LilupaTa M Aoarota IllmpoTa
1 36,5 5.5 12 38,0 53,0
2 36,5 55,0 13 38,0 53,5
3 37,0 53,5 14 38,0 a4,0
4 2.0 5.0 15 38,0 6.5
5 37,0 54,5 16 38,0 57.5
G 37,0 Bh.0 17 35,0 58,0
7 37,5 53,5 18 48,0 58.5
8 ar.5 54,0 19 8.5 B3.0
L] T 54,5 2 38.0 63,5
{1} 3.5 58,0 21 38,5 54,0
11 s BR.G e X85 54,5

19 Sakan N 580




Ouenka ycaonmi GOPMHPORANNA YPOMAR JEPHOBMX SPOBME KYALTYP

Tabamua .‘-:;

Bladuiic v
bl unm:ymm:mrrﬁ? Chiemea yeaomni
1973 r, 1974 .
1 372,29 =T | 0,7l
2 418,08 278,00 0,67
a 273,26 161,04 0,50
4 55,00 257,74 i, 01
& 316,73 22,13 0,81
fi 353,90 2400, 865 0,68
fi 177,29 240, M 1,36
8 200, 70 250, 15 1.9
9 A3, 45 Hg 2 i, G
10 251,99 |88, 08 0,75
11 201,22 211,48 0,84
12 368,61 240,53 0, 5
13 5,37 243 02 0,70
14 176, B0 A9, 06 1,18
15 a4, 05 218,48 0,65
16 266, 55 189,32 0, 66
7 247, 18 2,72 i, 8i
18 308,75 214,34 0,64
] 411,53 244,565 0,59
20 457 83 218,00 0,48
21 475,75 T, 16 i, 44
22 289 43 M3, 0,70

8.3.2. Mportioa ypomafmocTH APOBME SEPHOBMX KYALTY]
Paccunraem ypomaiinocts 3a 1973 r. [loarotosiy sxonue AaHHE

058 13 08+ 089

Prc, B3, Ouenka ycionnd dopsl
OBIHNA YPORER IPHOBWE Apoabl
EVALTYP B YRIaX peryafprofl oot

rHPOBKOG nocAe NN horomerpuueckoil uAdopmanned (raba. 8.4,
8.5).

Ocvmecteny pacuets 3a 1974 r. Jo 1aTte cocTasdeHH| NporHosa
HeNOALIYeM Matepuans 1974 r., sarem 1973 r. (raGn. 84, 8.5).
B COOTBETCTENH ¢ BHpamenwem (8.3) nponspenem oueHky (GopMepo-
nAHHA ypoxafHocTd B 1974 r. (tabGa. 8.6). CxemaTHuUeCcKas KapTra
3THX ONEHOK, MOAYMEHHHX B V314X PeryaspHofi ceTHM, noKazana Ha
pe. 8.3. Tak Kak y nac ocpewleHa AaHHEMH He BCA TeppaTopua of-
JacTH, To cpeiHiol no ob6AacTH OUEHKY MOJAYYaeM NYTEM NpPOCTOro
ocpeAHeHNA OUEHOK B yaaax peryaspuofi cerru. Has 1974 r. s7a
oucHka pasia 0943, Ypowail pasnnx ApPoOBHX 3ICPHOBHX KVILTYP
g Tyawckofi ofaactn B 1973 r. cocrasma 189 w/ra. B cootmetcTRHR
¢ npunatoll fopmyacd nporrosa (8.7) npornosnpyemuft ma 1974 r.
vpoak coctanaaer 17,8 u/ra.
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JakawueHHe

PassnTie npukaagnoro MOACAHPOBANMA W NPOrHOIMPOBANMA NPOLYK.
THBHOCTH NOCEROB CBAJAHO € YCUEXAMH B CO3LAHHH KOJAHMECTBCHHOR
TEOPHH QOTOCHHTEIA M HIYYEHHH KONCHACMOCTH VPOMKACE CLALCKOXO.
IARCTEEHHEX KYAbTYP. MeToA0A0rHA ANHAMBKO-CTATHCTHYECKORO Npo-
FHOSHPOBAHHA YPOMAHHOCTH CCALCKOXOIARCTBEHHMX KYALTYp OGaiy-
PYETCH HE MOASTHPOBAHHH BAHHHHN ArPOMCTCOPOJOTHIECKHY YCIOBHE
Ha (POTOCHHTETHYECKY IO MPOAYKTHEHOCTE NOCEROB H HCCACAOBAHMH 3d-
KOHOMEPHOCTEN BPEMEHHEIX PAAOE YPOMACH, CHHTE3e CTATHCTHUCCKODD
H AHHAMHYECKOrO NOAXOJOB B NPOrHOIHPOBAHHE YpomanwocTn [132]

TeopeTnveckne HecAeJOBAHHA B PAMEAX 3TOTO HANPABACHHA BRAN
YAI0T TPH OCHOBHHX STana: '

— MOAEAHPOBAHHE BAHAHHA ATPOMETCOPOJOTHUSCKHX YCADBHIA
NpoAyKUHOHHNA npouece pactenud ([111P):

— HCCAEN0BAHHE BAHAHHA MOrOAHMX yeaosdi na [TITP:

— paspaloTky TEOPeTHYECKHX OCHOB NPOTHOZHPOBAHHA ArpOME-
TEOPOJOTHYECKHX NPOIECCOB. '

B gauecTBe KAKNCBOrO 3BEHA — KOAHYECTBEHHOTO ONMCANMA BJAHA-
HiA daxTopor BHewHed cpean Ha npouece GOPMHPORANNA YPOK AR —
paccmarpupaercs Moneanposanne [T1P, cosganne teopernuecknx Mo
Aeaci [P, onncHsaomnx Kak npouece HaKONJACHHA cyxoil OHDs
MACCH YpoXads (IAHHAMHYCCKHE MOZeaH POPMHPOBAHHA KOAHYECTHE
Ypo#as), TaKk W npouece HaKONACHHA cyxoll GHOMACCH pPasANuNOr
XHMHUCCKOTO COCTARA (AMHAMHYECKHE MoAedn (GOPMHPOBAHHA Kav
CTBA ypoxan). CO3A0TCA TCOPETHYECKHE MPEANOCHAKH 1AA NOCTpoe-
HHA komnaexcuofi mogean [P — monean dopuuposanus koande-
CTBA H KAYECTBA YpoMan.

CTpysTypa mojgeneli onpesensercd HX UeACBHM HAIHAYCHHEM,
CTHIHYTHM YPOBHEM 3HAHHA 0 BosdeficTeiH QaKTOPOR BHCUIHER Cpe
Ha OCHOBHEE (GHINONOTHYECKHE W GHOXHMUNECKHE NPOUECCH B pacTe:
HHH, HHTEHCHBHOCTLID W HANPABACHHOCTEI) KOTOPWX ONpelefercd
KOAHYECTBO W KAaYecTDO YPOMAEA, 3 TAKKE BOZMOMKHOCTBIO (OpMalil
Jauin STHX npoueccos, OAHAKO HE MEHEe BAMHHEM NPH TOM, N0 Ha-
LIEMY MHEHHIO, ABJISCTCH TAKME BOIMOMHOCTD ONPEIEeHHs napaser=
poB MOAEACH.

aad%a DUCHKH napaMeTpos, pellaeMas ¢ NOMOMIBI BEFCTAUHOH
HBIX H NOJEBWX SKCMEPHMEHTOB,— HauGonee Tpyasa. 310 ofnAcHA=
ETCH, BO-NCPBLX, HEOGXOAHMOCTBIO OUEHKH NAPAMETPOB HA YPOBH
JHOTHNA KYALTYPW H 22 COPTA, & BO-BTOPHX HeOGXOIHMOCTBIO CUCHEK
HIMEHYHBOCTH NAPAMETPOR B 3ABHCHMOCTH OT VCJAOBHA MecToofHTa-
HHHA N0 PAIAHYHEM NOUBSHHO-KANMATHUCCKHM 30HAM.

Peienne sanaun wa nepsoM ypomHe — SKOTHRA KVALTYPH — XOTH
H MOCTATONHO CAMKHO, HO PEAJNHIYEMO € NOMOMILID SKCHCPHMEHTOR.
Coenennii ke 06 HIMEHWHROCTH MapaMerpos npu nepexoge o
OHOTO  pErHONA K Apyromy w4peaswuafino wsano. [lpaxktiveck
OHH OTCYTCTBYIOT. OTciona — BAMHOCTL PeWeHHS 331a4H  BTOPOrO
YPOBHA, KOTOPOE MOMHO OCYWECTBHTh KAK MPAMWM  NYTeM — No-
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CTAHOBKON IHCOCPHMENTOB B PazdHYHBHX NOMBEHHO-KAHMATHYSCKHX
30HAX, TAK H KOCBEHHHM — C NOMOWE padpabaTuBaemuy  Teo-
PETHYECKHX (HAH MOAYIMNHPHYECKHX) METOAOR ONpeleeHHs napa-
MeTpOB MoAened.

PazpaboTEa TeOpeTHYECKHX OCHOB HASHTHPHKAUHH napaMerpos
wofenefl ¢ npuBAedeHHeM A0CTYNHOR arposercopoaoruvyeckoll wndgop-
MAUHH, NocTYnaomed ¢ WHPoOKOA CeTH aArpo- H rHApOMeTeOpoaOrHYE-
cRHX CTAHUWA, NPelcTARIACTCA Mpesakvafing nepenekturnofl. 3To ae-
Aaet npaMenuMbBM sofean [ITIP a8 passuTHA pasandHBX BRAOB
ArpoMeTEOPOAOrHYECKHX PACNETOB H NPOrHO30B, NO3IAOIACT OXBATHTD
GoALILOR HABOp CEALCKOXOIARCTBCHHEX EVALTYP, 4 Tak#e OCYUlecT-
BIATH NEpPEX0A OT OAHON NOYBEHHO-KAHMATHUECKON 30HW K ApYroil.

B 4HCACHHEX 3JKCOCPHMCHTAX ¢ MOACALK OUCHHBAETCH NPABH/bL-
HOCTE OCHOBHBWX TEOPETHYCCKHX NPeanocha0K, 3200MeHHEX B MOdeds,
UYBCTERTEALHOCTE MOQEAN K HIMEHEHHID ee AHAAHTHYCCKOR o TONONO-
FHYCCKON CTPYKTYPH, 3HaveHnAM napaderpos. HayuenweMm nopexenus
i ocobenHocTel caMol MOOEAH H €2 NAPaMeTpPOR 33pepllaeTcd nep-
AE 3TAN HCCASAOBAHHIA.

Hunamuueckue mopean [P, agexsaTtHo ONNCHBAIOWNKE BAHAHHE
ArPOMETEOPOIOTHHECKHX YCNO0BHA HA CAOMHYK COBOKYNHOCTH dH2nO-
JAOFHYECKHX H OHOXHMHYECKHX NPOUECCOB, HX BIaHMOCBA3CA W B KO-
HevHoM HTOre OPMHpPOBAHHE KOJHYECTRA W KadecTBa ypOMas, No3so-
ARIOT NOAOATH K PCIUCHHIO BECHBMA BAMHHEX NpobaesM arpoMeTeopo-
NOTHH.

Ha stom (sropom) stane mogeawn [M[TP ssictynawT B HoBOoM Ka-
MeCTBE — ANMapaTa TeopeTHyecKoro wecactoranuda. Moaean [IIIP ae-
ARKTCA oveHb FPPEKTHBHEM HHCTPYMEHTOM HociefoBannd. [lpuao-
senne sojgenedt [P & anaaway sanAHHA  arpoMeTeopoiOrHUECKHX
yeaopult na [P u ero oraeaninie cOCTaBAAWIHE PacWiHPAET BO3-
MOMHOCTH MeTOAOA0THE arpoMeTeopoIorH.

Mojean [P caysar ocHOBOR ANA TEOPETHYECKOrO HCC/EA0BA-
HHA BAHAHHA NOTOAHBX YCA0BHA Ha GOpPMUHPOBAHHE MOAHOTH BCXOA0R,
FYCTOTH CTOAHHA pacTeHll H nNpoaykTHeHOrO cTebaecTod, pasBHTHA
PCNPOAVKTHENEX OPrafos, NpPoUece HAAHBA 3ICPHA ¥ ICPHOBHX KYJIb-
TYp. POPMHPOBANHE KOJHYECTBA H KauecTea ypoman. Ocolenno nax-
HEM  ABJASETCH . HAYUEHHE BO3NEACTBHA SKCTPeMAJbHMX NOROAMLX
yeaosuil na npouece GopMHpoBadds ypoxas. Cwda caeayer OTHECTH
FACYXY, 3AMOPOIKH, BOITEACTENE NepPeyRiIaHuenna,

Bunoakensne ¢ NOMOWBK HOBOTO 3apeeHana cpeacts paipaloTk
NoIBOVIAKDT NePefTH K TPETREMY 3Tany TeOPeTHYUECKHX HCCAeA0Ba-
HHil — PA3BHTHIO TEOPETHYECKHX OCHOB NPOTHO3HPOBAHHA ArpoOMETes-
POTOPHYECKHX NPOUECcoB — CO3NAHHI0 HOBWX BHAOB ArPOMETEOpPOJIO-
FHYECKHX NMPOTHOIOB: BPEMCHH NOABJCHHA W COCTORHHA BCXOMO0B, dop-
MEPOBANAA NPOAVETHBHOTO cTelAecTof H KOJOCA, MOTEpPhL YPOmas or
NOACTAHHA, BAMAHNA SKCTpeMaauhux dakTopos ma opMHpoBaHHE
YPowan, a4 TAKHEe KOMOACKCHBX NPOrHO3os KOAHYECTRAE W KadecTRa
Yo an.

B wmacromulee BpeMA HaMH  PeadH3IOBAHH TOLKD  OTAC/ABHEE
IBEHBA ONHCAHHEX BHIOE 3TAMOE TEOPETHHECKHX MCCASn0Banmf
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B 0GAACTH ArPOMETeopOaOTHYECKIX nporio3os, Hechenobant BpeMels
HEle PRAH YpoMaen ceabckoxoadficTeennmx KyaeTyp (uacts I). Cos.
Jana GaIOBAA AMHAMMYECK2A Mojelh GOPMHPOBAHNA KOJNHYECTEA VPO
Waf OCHOBHMX cenbCKoxosaficTRenHnx KyasTyp (raasa 5). Ilpoueccs
doTOCHNTE3a, AWX2HHA, POCTA OTALALKEX OPTaHOB H PACTEHHS B UEIOM
ONHCAHE MOZEeA6K0 NPOIYKTHBHOCTH PACTEHHA ¢ CYTOUHHIM LWIAroM o
ppemenn. B M0leab (A48 3ePHOBHX KyJuTyp) Bmeied GJOK HAKOMAES
uin Guomaccw zepua. [lpenaoxen HOBHA NOAX0d K CNHCAHWIO KOs
AudecTBa GYHKLHOHMPYIOMWER GHOMACCH W AHHAMHKH accHMHIHPYIS
mefl mosepxuocTH. B pamkax sTofi moaean paspaboranbl cyOwmoie H
BAMANEA 3AMOPOIKOD, IACYXN, NOBPEMAEHNA OOJICIMAMH Ha OCHORS
HEE NpoHeccH AusnelesTeasHocTH pactenndl. Dasopan smoleds NG
ayunaa dadeneiiwee passuTie (raasa 5). ]

C Weanid PAIBHTHA HOBHX AHHAMHKO-CTATHCTHHYCCKHX  MET
nporiosos pazpaboTaHa NPHHUHNHAABHO HOBAA MOLEAE POCTA,
BHTHA W (QOPMHPOBAHHA NPOAYKTHBHOCTH  37akoe  (raapa ]
ONHCHBAIONAS OOYCIOBASHHOE SKIOTEHHEIMH M SHAOTEHHEMN  daks
TOpaMil oOpPMHPOBANHE BereTaTHBHON M penpoaykTHBHON chepH
3IAKO0B,

PaspaGoTana AMHaMHYeCKan MOAedb  POPMHPOBAHER  KaueCTHS
ypoman (M. A. Crporanosa). CosnaHa AHHAMIMECKAR MOJeIbh Pacxos
AOBAHHA 3ANACOB SHACOCHEPMA CEMAH JEPHOBLIX KYALTYP B NPOLECCE
NPOpPacTannA # B NEPHOL 10 NOABRICHHA BCXOLOE. MMpeaackensd Mes
TOLW ONPeieACHHA POCTOBHX (YHKURA — USHTPAILHOTO 3BEHA MO
acii TITIP — na ocHoBe cTaRAaPTHON ArpoMETEOpPONOTHYECKOR HH(OP
M ALLHN.

B pazamuubX AcNeKTAX BEAVTCH TeOpeTHUECKHe
BARSHNA arpoMeTeopojornuecknx yeaosni wa TIIP. _

Takum ofpazoM, Haubonee HIYUCHHHMH B HACTORILES BPCMA HBS
AAKOTCA BOAPOCH, CBASAHHHE € MOCTPOGHHEM ANHAMHYECKHX Moledel
GOPMHPOBANKA KOJAHMECTBA VPOKAER, cozlanmeM Ha Gase sTux MO
Aeacfi METOZOB arpoOMETeOpoNOrHYECKHX NPOTHOIOB W BHEApeHHe HX
B MPAKTHKY. ,

Pemenne 5THX BOTPOCOE BEAOYAET ABA OCHOBHEIX 3Tana. _

Mepowit stan — paspafoTka — OXBATWBAET CO3AaHHE HA OCHOBE
1ETAIH3HPOBANKOTO CYTOMHOrO BAPHAHTA AHHAMHYECKOR Mojeqn dop
MHPOBAHHA ypoxas Ga3oB0ro NpHKJagnoro sapwanta. B nocaennes
33 CHET pAda VNPOWMAKUHX NPeAnoaoHenili YHCI0 NapaMeTpPoR ME
ACAH CBOAMTCH K MHHEMYMY, PacteT HAET Ha OCHOBE AEKANHOM arpos
mereopojornyeckoli undopsmauwnn, wro 8 12 pas coxpamaer ofmes
weobxoinmofl nudopmanun. Kpome Toro, sepercs paspaboTra aaros
PHTMOB H MOPOrpamMs MOAE’Ael KOHKPETHHX CeALCKOXO3ARCTREHHBX
KYALTYP, ONPEAEAIOTCA NapaMeTpul Moleneil. OUeHHRACTCR HX reorpa 1
dHuecKan HIMEHYHBOCTh. TakHe MOLEAH CO3AAHK MPHMEHHTEALHO.
K 3HAYHTENILHOMY Habopy cenucxoXo3AflcTBEHHHX KYARTYpP: caHMaf
AIEHHIA H O3HMAR POML, APOBaA NMIEHANA, APOBOR AUMEHb, PHC, OBEC,
rpeunxa, Mpoco, KYKYpPY3a, XJAONUATHHK, NOACOAHEYHHE, KapToeds,
AeH, nactGHMUKEeE W cesHue Tpasw (raapa 6). MeToan OUeHKH arpo-
METCOPOIOTHYSCKHX YCAOBHA NPOH3PAcTaHHA CeNLCKOX0IAACTREHHEX,
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HeCae LOEaAHMA

Ky ALTYD, OCHOBAHHBIE HA MPHKAALNEX MOJeNAX, XAPaKTEPHIYIT, NO
cYUIECTRY, TOABKO OAHY CTOPOHY NpoLecca — NOroJHMe yCAOBHA rop-
MHPOBAHNA YPOMKAA, TOMAA KAK OCHOBHHM OOBLEKTOM arpoMeTcopoan-
FHUECKOND NPOrHO3HPOBAHHA RBAACTCH YPOBEHL IDSHFI{:IBEHHGI'? Y-
wafl. B cBA3N © STHM HCCACAYIOTCA 3AKOHOMEPHOCTH BPEMEHHBIX PA-
108 YPOAAes CelbeXO3ANRCTBRHARX KYALTYP (raasu 1, 2, 3).

Ha ocione METOA0B NPOTHO3OE YPOKAAHOCTH BELETCH paspaboTka
MCTOIRK NPOFHO30E NPHMEHHTENLHO K OTACIBHBM NOYBEHRO-KAHMATH
qecKHM 30MaM cTpans i B neaosm no CCCP (raasw 6, 7).

Bropoit sran — BHEAPEHHE — [PeAyCMaTPHBACT BHCApEHHE METO-
10B MPOTHOI0B YPOKAMHOCTH Yepes YNPaBIeHHA N0 FHAPOMETEOpOIo-
cun i Tiaposereopoaornueckni wentp CCCP.

HeobXoluMeiM H Kpafine BaHEM MOMEHTOM Ha NYTH BHEJIPeHHA
IHEAMIKO-CTATHCTHUECKHY METOAOB NPOrHO3A YPOMARHOCTH ABARCTCA
cTamHponka n ofydenne cneunaaucros. Takana pabota yme npope-
aena co cneunaancramu 11 ynpasaennii: Cesepnoro, Cepepo-3anas-
Horo. Jctonckoro, Jlatemitckoro, Jutosckoro, Beaopyeckoro, Bepxue-
Boamckoro, ¥Ypansckoro, Llentpaanio-HepHoemuux obnacred, [lpH-
poiackore B Cepepo-KaBKascKoro.

Bueapenne METOA0B NPOrHO30E HAET NOCAE NPOHIBOACTRCHHBIX HC-
nwTanAf, paccMoTpenns LIeHTpaanofl  MeTOAHUECKOR KOMHCCHER N0
FHAPOMETCOPMIOTHICCKHM NporiosaM [ocKOMrRapoMeTa CCCP. Ypes-
BHYAMHC BAMHWM NpeIcTABAACTCH ABTOPCKMA Hal30op 3a [AadbHed-
LM NPUMEHCHHEM HOBHX METOL0B, KOHTPOJL BHEAPEHHA. Haauaue
onepaTHBHON CBAIH NOIBOIAET B NpOUSCCe NPOHIBOACTEEHHOMD MpHsMe-
HeHHA METON0B BHMARHTE HEAOCTATKH, KOTOPHE CACGAYeT YUeCTh [pPH
CORCPIIEHCTROBANKK METOAO0B, 3 TAKME NPH COAAHHH HOBWX METONOB
arpoMeTeoposioTHIeckux nporuosos. Ha ananord¥nex  NpHHLHNEX
CTPOMTCA BHEAPEHNE AHHAMHKO-CTATHCTHYECKHX METOA0B OpOrHosHpo-
nanus ypoxcafnoctn 8 Cnapomereopoaoriueckom uentpe CCCP, xota
alech HMEETCH CROR CchnelHPHKA, CBAIAHHAR KAK C©0 IHAYHTEALHBIM
afneMoM  OOCTYNAlomed HEGOpMAUKH, Tak H ¢ HeoOXOAHMOCThL
cOCTABAGHWA TAKHX MPOrHOZ0B N0 AGCTATOYHO ODWHPHWM Teppi-
TOPHAM. '

Kpome ykalanuux BO3IMOMHOCTEH, HA KOTOPHX MH OCTAHOBHANCE,
OTpabaTHBAKTCA W APYrHe NOAXOAN K paipaloThe H BHEAPEHHID HO-
BEX METDAOB ArpoMeTeopoJOTHYECKHX npormosos.  Oaxako, Heco-
MHCHEO, 9T0 ONHCANHBE BHNE FAABHEC MOMEHTH 3TOrO NpOUecca AB-
JAKTCA NPHHLHNHAABHEMH, OHN COXPAHAT CBOK 3HAYHMOCTE HE3ABH-
cHwmo oT NprAATOR cTpyeType. [Mo sTofl yae anpolHPOBAHHON Cxeme
A nactofmee BpesA paspafaTHBERMNTCA H BHEIPAOTCA B NPAKTHRY
AMHAMHKO-CTATHCTHYECKHE  MeTOjll MPOTHOZHPOBRAHHA MPOAYKTHBHO-
CTH CeALCKOX0IARCTREHHHX KYALTYD.

Maneuefiuiee pazsuTHe ARHAMHKO-CTATHCTHYECKHX MEeTOI0B ApO-
FHOSHPOBAHAA NPOAYKTHBHOCTH CeALCKOXO3AHCTBEHHBX KYJLTYP CBAR-
3300 ¢ YrAyOAeHHeM HCCAeA0BaHHA B NATH OCHOBHMX TecHefwnm 06-
PazOM BIAHMOCBRAIAHHEX Meway cobofi HanpaBICcHAAX:

— afanTaums MPOTHO30B MOTOAW pasnHunofl 3abaaroBpeMeHHo-
CTH K arpoMeTeopoaora9ecEis NpoTHO3aM,
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— NETAAHIAUMA  ONHCAHHA  BAHAHHA  ATPOMETEOPOIOrHYCCKIY
yenonuft wa IIIP: -8

— YUeT HOBOA HHPOPMALNH O COCTOAHMM MOCEBOB CEALCKOXOIRM
CTREHHHX KYJABTYP H NOUBH, NOMEBHX pafoTax, NPOBOAMMHX HA b
IIHPHEX TEPPHTOPHAX;

— CO3JdaHHe TEXHOJIOIHH ABTOMATHIMPOBAHHOID COCTABACHHA Ol
HOK H NpOrHozos; _

— Ppa3paboTka MoIeael NPOAVETHEHOCTH © pacnpeneneHHMME g
pamerpamMu.  LlentpaabHoe na HHX — JETAIHIAUNA — ONHPAETCH Ky
TEOPETHUCCKHE NCCACAOBAHHA B OGNACTH ATPOMETEOPOIOrHe
NPOTHO308, KOTOPRE MW ofcysaaan suwe. JaasHefmes PacIHpeH
NMPHMEHCHHA A0CTATOMHO obmux sogenefi TITIP (Ha ypoeHe ueno
HOTO PACTEHMA) AAA NPOrHOIAPOBAHAA Ypowafuoctn TpefyloT peiue
HHA PAAE BOOJAHEC KOHEPETHHX 387181,

B kauecthe neprofl MOMHO HAIRATH HCNOALIOBAHHE B HporHosax
YPORARHOCTH CE30HHBIX H MECRYHBX NPOrHO30B noroaw. B CHAY OCH:
GEHHOCTER HCXOAHOR 148 NPOrHOIOB YPOMaRHOCTH aArpoMeTeopOIor
ieckoll HudopMaunn (ee cocTapa, BpeMeHHOro W NPOCTPaANCTBEHHON
OCPEAHEHRHA] pellenHe 3Tof 3813l A0CTATOUHO 0N,

TOPaR 3a1ava BEAOMEET WHPOKOE NPHBACHEHHE H a1anTalHK
B CXEMAX MPOrHOZOB YPOMKAEE PEIYALTATOR DHHOJHEHHHX paHee H
CTABIIHX YAe KIACCHIECKHMH METONOR ArpoOMETEOpPOAOrHYecKHX Mpo:
FHOZOB H PACUETOB. & TAKMKE PEIYALTATOR YKe COILAHHEX CTATHCTIH
HECKHX METOAOB NpPOrHOSHPOBAHHS YPOMAAHOCTH CelbCKOXoamiioT
BEHHEIX ~KyARTyp. PaunowaiwHoe npuiowenne 3Thx  paspaborok
OBEeCedHT NPeeMCTEEHHOCTE METONOB, NOBMCHT shpekTHBHOCTE BHOBA
co3aBaeMux cxeMm (raaea §). )

Kpyr sonpocos, KoTOpHe OXBaTHRAIOT TPeTbIO 3alauy, cBA3aH €O
caeayiomis. B nacronmee spems e NOJAYUNIE WHPOKOTD NPHMEeHEs
HHA B NpOTHO3AaX ypOmaRHOCTH, ocoBeHHO no OGWIHPHEM PerHoHan,
wigopmanns LICY CCCP o cpokax cema, BHeCeHHH OPraHHYeCKAX 0
MHHEPANLHEX yiobpennii, paGotax mo yXoay sa KyJabTypaMmu, xoge
yOOpKH KyAuTypu. Hecomuenno, 4To wenoabiosafne 3TOR HHBOpME
UHH B CXEMAX NPOTHOIOB CYMECTBEHHO MOBBICHT HX SHpCKTHEHOCTE,
3abaaroBpeMENHOCTL NPOrHOI0E YPORKANHOCTH, COITANNMX Ha OCHOBE
Aoctatouno obumx mogened TP, we Gyaer npeswmare 2—3 M
cALa.

Haawuefimee passntie noayuanrt NPHMEHEHHE B ArpOMETEOPOIOrH:
HCCKIX NPOTHO3AX PeIVALTATOR A3pOBOTOMETPHUCCKHE HAMEPEnHii na:
PAMETPOB  PACTHTEALHOID MOKPOBA W ABHALHOHHON FaMME-CheM
STERHOCTH NOYBN H CHEXHOTO NOKPOBA. YKe co3flaHa  AoCTATOYHG
AOPOLIER TCOPETHUECKAA OCHOBA ANA HHTEPNPETALHH CAMOJIETHOR hos
TOMeTpiueckolt MudopMaunn, na sTofi Gase paspabortan wmeron npo:
rHo3a cpeanell ofaactioRl ypoxafinoctd APOBHIX 3CPHOBHX KyJb L
(B. T. Ipuxorsko, A. H. Tonesoit). Hamersmuce (A. 1. Kaemeunxo)
XOPOUIHE NEepcNeRTHEN  HCMOAbIOBAHHS B MPOrHOCTHYECKON  cxel g
CIYTHHKOBOR  HHQOPMALUHH © COCTOAMMH  NOCeBOR CALCKOXO:

IARCTBEHAMX  KYJALTYP  (NepBOHAYAALHO Ha npHMepe o3uMoll nue
HHIIH ).
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[pn mojeanpobamny BJANAHHA ATPOMETEOPOAOrHYCCKHX YCAOBHA
Ha npolece GOPMHPOBAHNA Ypoman G0AbIAS AETAARIAUMA, T. € NpPH-
OOHHCHHE K peanbHOMY COCTOAHMIO, BaedeT 3a colofi amaunTeasHoe
vieandenne obbema uexoanol nudopmaunnn. 3tor ofwem po3pacTaeT
e TOILKO 33 CHET KOAHYECTDA NPHBACKAEMOR HHPOPMALNH, HO 0 ee
cocTasd, Yeeaudenwe obnema nensbemuno MpHEBEAET K YMEHbLIEHHID
a0JaroBpeMeHHOCTH NPOrHo30s VPO AHHOCTH, YIHTHBAKIIN BO31eH-
CTBHE SKCTPeMAainHBX (akTOpOR CPeAl Ha NpoUecceHl, BHILBAKULHE
IHAYNTE bBHWE MOTEPH YPOOKAd, TAKHC, KaK «3aXBaTs ©  «£330ads
ACPHA, NPOPAcTaAHHE 3IePHA B BAAKAX H <HA KOPHID®, £CTEKAHMHE
sepHa® (raasa 4).

Buecte ¢ Tem 370 BMABHrAeT WA NEPBHI NN PelleHHe YETBEp-
rofl 3a14YH — CO3AAHHA TEXHOAOTHH ABTOMATHIHPOBAHHOTO COCTAR-
ACHHA NPOTHOIOB H OUEHOK Ha YPoBHe TeppuTopHaisvumx BLL w Tua-
poMeTeopoaoruieckoro nenrpa CCCP.

B kauectse nyteit pemenns orTMmewenmoli wamm naTofl samaym
ueofX0anMo ykasate caeayiomee. CymecTsyoumme Mogead npoLyk-
THEHOCTH ABRIAOTCA MOASMAMH ¢ COCPEAOTOMEHHBIMH MAPaMeTpaMi.
Heofixoanwm nepexos ot ONHCAHWA NPOLECCOR, NPOHCXOAAMNAX B TOYKE,
K ONMHCAHHID NPOUEcCOB HAa nofe (pafiode, ofAactH) ¢ NOMOWBIO Teo-
PETHRO-BEPOATHOCTHOND OCPEIHENNA.

AeTaauzauun ONHCAHHA BAMAHWA ATPOMETECOPOJOTHYECKHX Yea0-
st wa [IITP, kak 370 oTMeuatocs paHee, JOAMHA CONPOBOM 1ATLCH
PAIBHTHEM TEOPETHYECKHX METOA0B ONpeiejeHHA MapaMeTpon MOe-
Aei, B TOM HHCAE TeX H3 HUX, KOTOPHE OTPaMalnT BANAHHE GAKTOPOS
BHEWIHER Cpeall HA2 HHTEHCHBHOCTH B NEPRYIO OMEpeab Npoleccos do-
TOCHHTE3A H AWXaHKA. B xonewwoM HTOre yemelHocTh BHNOAHEHHOTO
HCCACLOBAHNA 1A ArpoMeTeopOJOrHYECKHX PAacieToR M NPOrHOI0RE
yaeT ONPeNeNATLCH BOIMOKHOCTBID OUSHKH SHCAGHHWX 3HaueHid
NapaMeTpos, ONPEReNRIOMIHX BO3ACACTEHE CBETA, TenJa W Baarm
H3  BamHeAWNe (HAHONOTHYECKHE H  GHOXHMINECKHE MpOieccH
& pacTednd (raaswm 5, 6).

Heobxonumo ocTanoBHTLCA cmle Ha oguoM ofcroATeanctae. (Oeo-
(eHHOCTE BHNOJHAEMBX HCCJAENOBANHA 3aKNI04ZETES B TOM, YTO
OCHOBHLIM KPHTEPHEM HX 3HAYHMOCTH ABAAETCA NPAKTHYECKOE NPHAD-
AeHie pa3paboTkH BNA0Th 10 BHCAPEHHS €€ B NPAKTHEY B BHAE KOH-
RPETHOND METOdd arpoMeTcOpOJOrHYECKOTO NPOrHO3a, a He JeTaaHaa-
Uitsl KOANMECTBEHHOTO ONMCAHNA  poddeficTeHA  daxTopos  cpem.
B cedsn ¢ sTHM peaaH3auiA KaMA0ro HOBOTO 3BEeH: Npeaaomenno
CxeMbl pAedeT 3a coboll HeoOXOANMOCTE BHTOAHCHHA MOJAHORG LWHKI3
Pabor No peaqM3auMH W BHENPeHNHIO MeTona. TakoBa  JOTHYCCKAR
CORIb MEMAY JBYMA 3THMH CXCMaMH, OPradHuecKas cBaAlL MEHLY Teo-
PETHYECKHMH NCCACA0BAHHAMH W NPHKJIAANWME paspaloTkamu: npe-
HebpeRene e MOXKET NPHBECTH K MOAYHEHHIO HECOCTORTEALHEX NMpo-
FHOCTHYECKHX CXeM. .

Obcysiaenne npobaesM passHTiA | MOOEIHPOBAHAA AHHAMHKO-CTA-
THCTHYECKHX METOLOB NPOrHo3ApOBAHNA NPpOIYKTHEHOCTH CeAbCHOXO-
SARCTHCHHBX KYALTYD MNO3BOARET CAGAATH HEKOTOpLIe BHBOAM. Bo-
MEPBHX, MO-NPEMHEMY AKTYAIRHHMH  ABIAITCH  TeOPETHUECKHE
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HCCJAEMOBRHHA, HanpasIenite na coxtanne monened TP, ux neraan:
JAUHIG, PAIBHTHE METONOR ONpeJeJeHHA NapaMeTpos sodeaci. Bos
ATOPMX, HEoGXOIMMO NOCACAOBATENLHO PEINATh 3anavy npHcnocofae
HHA M HCNOALICBAHHA NPOTHOI0R NOTOAW W HoBofl WHGpOPMaLHH BO
AHOBb CO31ABAEMBX NPOrHOCTHYECKHX CXEMaX. :

Pemwenwe 9THY BONPOCOR, HAPAAY ¢ PACIIMPEHHEM BHEAPEHHA Ve
CO3MAHHEE MeTOA0R, AOHEHO CTATH BAMHOR 3ajfavedl B arpoMeTeopo:
AOrHYECKOM MPOrHOINPOBAHHA B OAHMaRne roau. 4
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