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APELHCIAOBHE

Boanitiad YacTh CEMBCKONOIANCTBCNHEY YIOAHA Hawell ¢Tpanw pac-
MR CHS B pﬂﬁﬂllﬂx [ |‘|1.':|'I.'!'|1.||-|'JHH|.|I."|| :.'I!-.]:!H'LE[E'IIIIL'.".I HIH 1]]'|'lﬁ||]l-
ACHHBIME PeCYpcasMu Tenaa, umo ofyciaoBiHBaeT koaebanis yposai-
HITH 1_‘|:'.1|_.|:HIZ]E_E]Z%HI-I{"I'I!I'.‘HE[I:J."'. H;..'.'ll;r!.-'p- ”% ACCHTH  MECIEIHAE 18T
(1972—1982 rr.) npakTHYECKH B NATH Hala0AanochL 3NAYHTEIRHOE
CHIDKCHEE YPOXMAeE CEIbCKOXOINNCTEEHHHX KYJLTVP, BHIBAHHOE BOI-
|_|.'|'||_‘?HHI.‘.‘.[ !Ill.‘ﬁ.'r.'tI'IZ]I1|ZHI!1-!T|'|I;I.‘G MOrgaHL Y ‘rﬁ.‘.]UI!IIFI-

Mkt (1978 r.) o smafcenit (1982 r.) [laenymw LK KITCC
H KAYECTHE F}_‘I,E[E:li"l M3 GCHOBHEX 331341 I:'E’.'rhl."}il::l:li.liilli'l-lﬁt'l.'!l.l.:':llHf_l-rl'l '|1|'||':|-
HARDACTEA MCTABHAH ill.l.]:n"il‘llﬂl.' BIEHCOKHX H {'TilﬁF[.Jl-nlrI:l."i ‘In'F?I?}I.-i.ZIl'.‘H
CENBCKOXOIARCTREHNWE KyawTyp. Paspaborana cneunanwnas [lpogo-
ELTHRETHECHHAN ]!|1HI'|'I-EI.‘-1\5:-], [le'."i-J.'FH.-:H[I;HH l-'\.lil'IlZ]]ZlHI-I AT R HA Hﬁl."l,‘lli"lll?l-.
IHAYHTEBHOE VB HMCHIE NPOUIBOACTED CebEKONOANRCTREHION Npo-
ke [2, 3].

Oeofioe MecTO B ceLCKOM X03afcTRe cTpann ornoantes Hewep-
pozemMuoil aone PCOCP, poanenwsannio B 5Tof 20He  SepHORMYX
KYALTY P 0 kapTodens [1].

MponsponcTeo cebCKOXOIARCTRENHOA npoaykunn Tpelyer raylo-
KOH H m;'q'q_'mpmmrii DHEHEHW BJOHAHNHE NOrOlHRBMX j.'l.‘.'ll’!lﬂ[lﬁ ({1 tIJr’_||]:'.| He
i".II!-EHIiIH.' 1I'|lei.l,]'r|.'H'| HBEHOCTH l'L'.'IEnL'[-iIrIH.'i-!-IﬁH'I'[ﬂ‘!IHl-d?-: H':.'.1I|T:|.'|'I-.

Hecnenosanme soanefcTBHa  arpoMeTeopojorsdeckuy  axtopos
Hil ]J|1-IL.'J_:|.'HTHIHI!IZZII._‘Th MOCE O, I1|'I-IH'HH'HI![I!'I-EIHH'I“‘ }'pﬂ}ﬁﬂﬂ!lt]ETH CE T
l.i-:lr\:-:}J-HFILWI!l:IIFIHJ: H:n'.'l!rT'r'.'H ABIACTER  FAABRHON I]|]1]ﬁ.-'[{"!.|f!lﬂ ﬂrﬂﬂ:‘.[l}-
TCopoaorin. IHaunTelsHuil BEAAN B ee pemcnse suecan P, 3. a-
eua, B. M, O6yxos, H. A, 3yGapen, C. A. Bepuro, JI. A. Pasymona,
E. A, UyGepbnanep, A. B. Tpouepos, M. C. Kyaug, E. C. ¥aauosa,
K3, H. Yupros, K. B. Knpranuesa, B. A. Moncefiunk, A. I1. deno-
ceer, P. @uwep, B, Bafiep n ap.

EERELT] PAARATHAR CEALCKOTD AozRfeTRa B f|1==|L-|:u||n'h:u|.u, MoCTaR-
ICHNEIC napTHell W NPaBATEILCTBOM, AEAAKT BECLMa AKTYAALHOR
NpoGaeMy HAY9eHHa BINSHUA ArpoMEeTeopoIoTHueckny  veaosnli  wa
-I"'l.'.:;'HT]!]lElI':IL"Ih CEALCKONOIAHCTREHH X H':.'.'II;T}"|1 B FTOM FI.IIi'il!IIII."'
CTpaHM, PAa3sHTHA HayuHo-MeTodHuecKofl 0asm  arpoMeteopoforiye-
CROMD ':l'ﬁ'l"l.':IL"EL'III['ir CLABC KO '-;n:hrﬁ-::rnn

|-[|'II.I'I Hl:|'1I-|PI'3'E|ﬁH||'[" I|]Jl:],'tf.-'l-‘!'l.'i'll!]l\'.]l:"l'!ll I.‘l.".'l1:-l‘hIZZII'.IZZIZi'iIZI_!-:_'T]I.L"][III-.JI".; H'!.'.'Il--
TYP H O0LEKTHEHAA OWEHKA CAOKHBILHXCA  AFPOMETEOPOIOTHUECHKHX
YCIA0BHA HX NPOMAPACTAHWA B YCJIOBHAX NJAANOBROrO COMMAINCTHYE-
CROrg cellckore XO3nicTea npnofperannT ocoboe anagenne. TLaswuu-
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POBAHKHE 3AKYNOK H 33rOTORBOK CEALCKOXOIAACTBCHHWX  NPOAYKTOD,
maHespHpoBakie yOopouHofi TEXHMKOR W CpeacTBAME  TpaucnopTa
ONHPanTCHE Ha HEE'I.'IHI.'UEPII.!HE‘HIIII]E npelpEYHEACHHE DAHHAACMOrD
ypoman.

Bonpocam arpoMeTeOpOIOrHYECKOre NPOTHOIHPOBAHWA YI1eaReTes
Goablioe BHHMaHHE. ONHpaAck Ha ueawd paa o0WeGHOAOrHNECKHX
KOHUENUHt (HEePaBHO3HAYHOCTL DAKTOPOB  CpPedb, HeIAMEHHMOCTL
QAKTOPOR HKHIHH, JAKOHW MHHUMYMA, ONTHMYMA, MAKCHMYMa M B3IaN-
MOAEACTBHA (PAKTOPOB POCTa W passuTHA pacrenui), M. C. Kyaux,
E. C. ¥Yaauosa, A. B. Tlpouepos, 0. H. Unpros, K. B. Kupuanuena,
B. A. Monceitunk n A, Il. ®enocees chopmyanposatn  ocHoBHbe
TEOPCTHYECKHE NOJOKEHHA ArpoMETEOPOAOIrHIECKOT0 NPOTHOHPOBA-
HHS NPOAYKTHBHOCTH CENBCKOXO3AACTREHHWX KYJBTYP # Tpas H
paipaloTain METOAW ArpOMETEOPOJOTHYECKHX NPOTHOIOR Ypomai-
HOCTH CEJbCHOXOISACTBCHHBY KYBTYP MO8 PasAHYHLEX  PCrHOHOB
CTpaKk,

Oauako, HecMOTpA Ha GoabwMe Yenexu, AOCTHrHVTHE B paspa-
GoTKe METO/OB OUEHKH ArpoOMETeOpOAOTHYECKHN YEAOBHA  NpoHapa-
CTAHHA CEJLCKOXOIARCTREHHEX KYALTYP B BECCHHE-TETHHA MEpHOL H
METOJ0B NPOrHO3A HX NPOAYKTHBHOCTH, WMEROUIHECH A8 TEPPHTOPHH
HeuepnozeMmpa mMeToAn NPOrHOIHPOBANNA YPOXKAAHOCTH HEMHOMOYHC-
JEHHB, & NX OGOCHOBANHS COACPXAT Te WIH HHEE CYUCCTBEHHRE
OrpaHHYeRHA,

CoBpeMeHHAR KOTHYECTBEHNAA Teopna (POTOCHHTCTHYECKON npo-
AYKTHBHOCTH  NOCEBOB, PASBHTHE KOTOpoR  onpefeanin  paboTw
A. H. Haunnopoenua, A. H. Byaarosckoro, 10, K. Pocca, X. I'. Too-
munra, M. H. Byauko, O. 1. Cupotenwo, M. Monen, T. Casxn, ne
Buta, P. Bpoysepa, Ienuunra ne ®puca u Ap., no3Isoaser pacemor-
peTe npouece (GopMNPOBAHNA YPOKAA KAK CAOKHYKD COBOKYNHOCTSL
leaoro pala PHIHOAOTHYECKNX NPOLECCOB, HHTCHCHBHOCTE W HANPaD-
JAEHHOCTL KOTOPHX ONPEACARIOTCH TFeHOTHNOM H akTopaMmu mHemned
cpean., B arpoMeTeopojiorHn BUEpEHE OCHOBHBIE NOJOMEHHA  3TOH
Teopun npumenenn 0. H. Unprosrim,

B sactosmel paloTe npeanpumsTa NONWTKA, ONMPanch HWa 1o

CTHIHYTHA YpoBeH: arpoMETCOpOIGTA9ECKOre NPoOrHoINpoOBAHNA 0 OC-
HOBHWE NOJOMENHA KOJAHYCCTBCHHON TEOPHE (POTOCHATEIA, HecAdedn-
BATh BJANAHHE aTpOoMETCOPONOrHYeCKHY ':.'I:.'IIIJHFI:I"I: Ha lEJHTD{'HHTE"TH'-IE-
CEVI0 MPOAVKTHEHOCTE NOCCBOB  CENBCHOXOIANCTBEHHLX EVABTYP,
pazpabortats KOMOJEKC METOMOB OUEHEH  ArpoMeTeopoIornieckns
YCIOBHA MPOHIPACTANNS STHX KYALTYP M MPOrHOIHPOBAHMA NX npo-
JAYKTHRHOCTH B HE'—JEPIIGSEHI:-‘E-

"|3'|| peweHnn NocTaBJeHHON npobJieus © KaueeTRe  EIOYECBLX
paccMaTpHBAJANCE ABE CPYNALW BONPOCOR.

[Mepras rpynna ponpocoB — KOJHYECTREHHOE ONHCAHNWE BAHANHS
PARTOPOE BHEIHEH Cpeiln Ha OCHOBHBE NPOUCCOH HAZHENSATELIO-
CTH pacTeHnd, OCO0BPHHO MOAEAHPOBANHEC BRIAHAHHA SHCTPEMANBH MY
Vi, OB NOroAL '[1IH-IZ']|-'J£H. FAMOPOIKH ), ONPeIeaony INATHTEARHKE
Koaebanua ypomainocTn CoNpcKoOX03RACTREHHEY KYAbLTYP.

Hapaay c TeopernueckumMmu npeicTanicuusaMn o npouccce Gopsu-

OBAHNA YPOKAS KOHKPETHOR KYJARTYpPH B RPELIGKEHHEX mn!'.-l;!r MO-
jeRx  NPOoAYKIUHOHHOrO NPOLecea copepHaTed Hﬂ:lhlut*crl!['tlllh{l.. .1:21-
ﬁaumpucﬂn{n—uapaumpu. Onpeaeaenie napaMeTpos .-.u::u.m,rll:-ﬁ:
sueHka nx reorpadguueckofl H3MEHWHBOCTH CcOCTABAHKOT BTOPYID, He
geHee BAXKHYIO, Uem Oepeaf, rpynny BONPOCOE. Oan npam'wmcuf:nrn
HCTOTb30BANAA MOLENCH Npemwie Beero  HeobXOARMO i.'|33-|]4_'!ﬂ4}TdTh
eToAE HACHTHOHEALHA NapaMeTpoB mompeaell Ha OCHORE cTaMaapT-
oft ArpOMETEopOaOr HYECKOH HEOpMALNN, ITH BONPOCH HB:'!HPDT'I:E
gcofelio BRXHMMH C TOUKH 3PEHHA HCOOALIOBAHHA MOLeACH npo-
JVKIEHOHHOFO Npolecea B KAYecTRe OCHOBMW 145 MCTOAOH arpoMereo-
DA0CHYECKHY PACHETOR M MPOrHO30E. )
Imni?:.tilllllﬁlule }'lrza:laHm.u:. E-:JI:mncUH MO3BOJANAD HaM #Ha ':iTDHI uv.:lluhl::
paspaloTaTh HKOMIJEKE METOAO0R OUEHER arpumm:zupmm :_!lm:mal.;.
YCAOBHA NPOHIpAcTaAHHA OCHOBHHX ce.1|:.::m:m:fnn-r:me,m:m. h}’.‘lll-T}‘il
» Heuepnosemse. Becema CYUMECTREHHON MPH 3TOM 1|pn:~:|.m'ar=.m-ta-_1:
paspafioTka ALANTHEHWX METOL0B QUEHOK, NO3BOAAIOWHX NO LLFFL
GocTVRaeHNs Texyumell nHdopMaunn o PasBuTHH 0 COCTORNHN TeAbs
cKOXOIRMCTECHHEX KYJALTYP KOPPEKTHPOBaTh HacTh HapaMeTpoR MO
‘Lm“::.:-;r;n,n H3 TOMD, YTO OWeHKEa arpoMeTeopoioriqYeckhix yeaoBHi
opMppoBanng  yposan AAPAKTEPHIYET TONLKO VCJOBHA Q:I!I:rp?...n:p::l-
waind OHOJOPHMECKOrO YpOMad, Torla kak OOBeRTOM NpPOrHOINpO-
naHUA ABRIACTCA YpoBeHn X03RACTBEHHOrO YPOMKan, OCYILCCTRACH CHn-
Te3 MHHAMIMECROND I CTATHCTHYECKOMD NOAXOAOE, W Ha TOf lJ.-fttt:lI!E
NPeLIoKeN KOMIAEKC METOL0B at-[:um-rm]:mF:r|!-Fch:!x nlpiulnu_mLt
ypoMafi HoCTH OCHOBHLIX COABCKOX0IAACTRENHMY KYALTYP B HICQCpHo
M bE,

B uacrosuefi pabore obfobWiens  pesyiabTati HeesenoBaHni
asropa (1970—1980 rr.), npH BHNOHEHHH KOTORHX GIFR T HenoaL:
OBAHE MATEPHAIN ACPOMETEOPOIOTHUCCKHX nabaofenii Ha arpo- .H
rIAPOMETEOPONOrHUECKHE  CTANLNAX I"m:ucmr||,1|‘m!_.|em. Aannue cne-
niaapHEx natmotennd (1971—I1977 rr.), Oprann3oBaHHMX B Pas-
ANMHEE  NOYBEHN0-KANMATHYECKHX 30HAX CTPaHbl, a Takme PEIVb-
TaTh noaesux skenepumentos (1976—1970 rr.), npoBeacHHEY TRH
yuacTin apTopa B [1oAMOCKOBLE. ) )

Mmmrpm[:mﬁ noceAlleHa BONpOCaM BANAHRA ﬂlahnl]m!! BHEIIHEH
cpeas Ha NPOAYKTHBHOCTL CEALCKOXOIAHCTRCHHBIX KYALTYD ||..x1lr_~*ru-
AaM NPOrHOSHPOBAHMA YPOMANNOCTH ITHX KYJILTYP B i-li.:twplm.u :'.u,n:l-
Hecqetopanna GwAM nauaTe no wnnunatnee Maxcuma Lapsiua Ky-
ANMKA, B SHAURTEABHON cTeneH cnocoleTBOBABILETD (OpMIpPOBIHIGD
nayunwx nutepecos asropa. Ha pasanunsnix sTanax neeaeiopa i
ABTOp MNOALEIOBAICH HEHAMEHHOR NOJAACPHERON | E|-|‘|r'||"-'|-i|-““L'?||.
npodh. E. C. Yaanosoh, KO, H. Yuprosa, A. H. Koposuna,
0. K. Pocea, a-pa reorp. nayk B. A. Moucefiunk u 1-pa G101, HayK
X. I'. Tooumunra.

ABTOp CHHTAET CBOMM TNPHATHHM A0ATOM  BHpA3NTL rayGoKy I
NPHIHATEILHOCTE KOULICKTHBY OTAeRa ATPOMETCOPOAOFHSCCKHX —NPO-
rioaon Tnaposeruentpa CCCP n otaeda arpometeopoaoriu BHP za
AofpodesaTeasoe BHHEMaHHe W ob0cymACHHE PEIYILTATOR HeCae .
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panuf. [TonpaeHun KAUrN cnocobeTROBAAO MHOTOICTHES COTPYAHN-

QecTRO ¢ T ]1 _"I-LLrI.I-iH;l::lj.l. .T. 1|| I:.I.II'I|r.5|]:|l::|j!.|:-|--|I ||_I:_|]§|:.I||.|_|;||| frlli__ [ i
KY/IHH, ¢ KOTOPHIMH O BWOOJHEN PAL COBMCCTHLIX |1::I'::+;', A TaKHe
:qu‘}';ﬂ__:l:u:rt- pana aagau ¢ B. H. Crpamwmuy, 10, €. Measnnxom
A. H. Hepesanko w M. T, JlyGunnum. e :

Boapwye noMoulh NpH BHOOIHEHHHA PadIHUNEX pPAcYETOR W noja-
FOTOBKE PYRONHCH K neqarn okaszaan H, @ Mumenxo, O. H. WOanna
T. C. Taymenko, A. B. Cuupuoea, J1. M. Ocuumna, H. A. Kouwosa,

A g Pt ; a4 HT
:,_-, :l Poranosa, za ato ABTOR BEHpa®aeT uM ravboryven OJgarogap-
CTh. - -
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Beaiiina ol S e Enmssmga CH
OTHOCATEALNEA  NAGUEAAL  ACCHMMEAR- Ly MY - y=?
PYHIneli NOBCPNNGCTH  isro Oprain
Cyxan GHOMBCES Nocens M r-ut
Janicd  METATEAMIME  BENLECTH MATe- M, r.ud
PHACKOPD Kaylna
Mpapoer GRousccd novcesa AM ) Ag r-u2 .oy
r-u¥. peg=l
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Ha
Maxcnmaaeno noasoznan wacea 1000 . =3
e i . - T = 3P
Cyxan finomacca i-ro oprana i O T
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rana
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HAA
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ECXORNGE (ANA packeTal anaveEme i
LIEESTITE
Cpeanns  aHeRHan TeuMneparvpa poa- Ta 'C
aAvxa
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TYPA BOAIVES 3R qrurmiumup L €
Makcnuaabhas TeMmpepatypa BOZAYXA Tox 0

33 EVTHI
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= I
Muinsaaseaf  TeMOEPATYPL  BOIAYER Tmin c
1 CVTER
HudasTpauss  aTuocdephEx  OCOA- Ly MM
KMl
Pacxod TPYHTOBHX BOA B 30HY aspa- v M
pn 33 CYTHIE
Fanackd NPOAVETHEHGA BIATI B mOGOY- Lo T
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BanAHHe arpoMeTeopoaorHiecKHX YCAOBHH
Ha (POTOCHHTETHYECKYH MPOAYKTHBHOCTL noceBos
CeAbCKOX0D3AHCTBEHHBIX KYATYD

]JH-:ﬁm:-m:ugl:"11!_;:}!“‘-:.1;;:!'“ ILI.I]I-!::I-I l.]I-.I-;T:.I::HII1:;';&':'I'i}l-l.l_.llr||g:;:{lﬂ?ggfn.:ljli'{:;:u:!g;;].
sorde i L5 - r A i i, 4 | B
t:r.::lll.l-.-!?::gr 1||1'||11'1'].'|1||l:|, B 0318 .'-1-:|_14:.11-_5'_'5 popMHPOBAHNA .].'|3I'L'I:-Hﬂ.5{
ceALCROX0IAACTREHHNX KYALTYP AAA LeIeH HIpl.:lhl.q'TIi_'EI|'":J.I'!JII.I.IIiII..-]!l_ﬂ
nOAb3YVA B KAMECTEE OCHOBHOTO anfapaTa HeeaeaoBaANHA "-I-!Il.:'jl-:ITI-I-
geckoe Mmoleanposanpe. Oana U3 OoCHOBRLIX T|'I'_L'.'I.I'il.:lL'T1.'.ﬁI. fpn ]1IL1_|p.L-
GOTHKE THX signene — foJplne qHea0 NapaseT ok, HOTOROE -ill]1ll;
opio HendXoapMo NPHHATE BO BHHMANKHE, ]Ji:l:.'-l."-.!HTiZIIIIJiI::-‘u 1!-.||‘|..5|.HH'I.
dhakTOpOB BHEIHER cpeald Ha BaHenuHe CoCTa I'-.EHII.':I.LIE_I‘I:' mp I-L?hl-l-”a-
OHHOCD Mponccca Bxawouenie B MOIE1L I_".'!I.L!Llhll'-.-'l- II'HLI-hIIII.JII'll LI1LL.;”
napaMeTpos MOMET CASTATh CE II[?:‘II-.TI-l'Il'I.!I'.lI.. ||I.'h|'||.|.':'.':. |_|Im:.1m|.1'r mnj
orpaHHaennE AX YHCAA ONRCAHNC NpOIccea Oy aer :'-Il..'IILl'S. IH-IEI.H'.“. ™
Pr:.l[:-:lﬂn:r.lﬁu FIMHAMIIYECEHX ?-IU.'!'.‘.:'.'FI [I:]m.'l'_-.'L-.THlﬂic'-c TH CCOBC RN
aaficTREHNEN KYALTYP NOABOJHT HCCARAOBATL BAHAHEC E'[“'m_l'r”"“?”'
JOCHHECHKIX veloBni Ma Bamuefmne npouneccH WHIHEACATELHOCTH
pacTenni, ofbACHUTL weawil pan ocobenHocTed BOZACHCTENA 3.T'I'I-:'-'.
yeaoBitih Ha NPOAYKTHBHOCTL PacTCHHH, HIYUHTL ALANTHBHLE p.L a.h-
Wi pAacTeHNR Ha WIMCHEHHA YCAOBHA BHEWHEH CPEL, '.'_'J'ri'l. MOCTH
MOTYT pacCMaTPHBATLCA B KawecTBC OCHOBH Ana pazpaboTHH MeTO-
_.'.l.J':L..'lI'|:I'EI:~'II:'Tl_‘Il[:'liil.':l:'.lr'l'l‘ll'.'ﬂ.'l"nil."'. pacHeTon W APOTHO3ONE.

Fuana 1

COBPEMEHHOE COCTOSHHE MATEMATHYECKOTO
MOJLENHPOBAHHA MNPOLECCA GOPMHPOBAHHA YPOKAH
CEJIbCKOXO3AACTBEHHBIX KVJIbTYP

1.1. Moaxoaus K MATEMATHYECKOMY MOAEANPOBAHHI
NPoAYKUHOHHOTO nponecca

Bansuuwe paxtopos BHewHedl cpeis Ha NPOAYKTHBHOCTE CCALCRORG-
IAMCTRCHHMEK KYALTYP HOJASHETCH NPEAMETOM MHOTOMHCACHHBX HecAe-
nosapni. Dos wavuenHs STOMO BOSACACTBHA NPUMCHANTCR Padany-
Hee metodu, Mpeacrapaciie (€ NOMOMLIR MATEMATHYCCKHA METOA0B )
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CIOHNKE CERAICH MENAY NOroaod
_ A3 AUR AN BEIHMaTOM, ¢ oanofl o
W JApAKTEpUCTHKAMN © ypomas  (poeT, ko e R sl
; A ATEd kil 2 " } ; B
e s I-I__q"!l.'iiIHI-III'!I!IHL CTPYETYPY ypoxan), ¢ APYIon,— MO H
[ -amﬂ. EAK MOMenn noromga Vpomwan [309] L o
ﬂau.F}::_f;ﬁ}'mj'ﬂ:::ﬂ_:;:::;cﬁFl:l-; MOAEAEl NPOAYKUMONNOTO Npouecca  co
] M CEOP ONHCAHHE MEXaHHIM :
i e ; ] AMOE  PHEINOIOTHYECKH
1:;11 _IHJ.{‘:L{‘G!!I;‘11!1-=.llllf.‘¢"'-l,f.ﬂltl:u:~: B TENEHNe 1aNHOoro Hprﬂguuum |||1-|-.-_-|;.?'.:
. I|_- . I.;I-:.l'l..‘ult PACTEHRE—NOYEA W B cpeae oblTaHlR pacTedri
. 8. B CHCTEME 3 . = ] ¥
OT CTENeH n-u('nlIHHHTFpH_m"M' Pazite avtopw s aasicnvoeri
S 10 IIJ'TlH pazpaloTEn 3Toro NOAXGAa HazMBAKT ©r0 [no-
:.Jm-:n My hHNOAOTHNeCKIA HAN Kay3aanHbi noaxon [36]] 1"h1
ek 11;1-4:}.1:1: noaxon [363], wmpraunoHOe .1.|n_m_-guﬁ..“-.mr.-' ?!5.;;'7;%
HL.I'_.IIl.HI.I'JIZ" Mojge nposanne [339). iy
e ' : *
wafi pc';.f:filflrlj:lﬁr-ltr EHH-TEPLC HITI:?Q‘-PHq:HHHu“” Mogedell  noroaa Ypa-
, CHeAE anepom [3 . Buge; ac : !
el ool o [309] AeNeHH, B HACTHOCTH, Cieayio-
l. Huuranuosume »
- H. MOACAN  POCTA  MCX3HHUCCKOT "L
Lead 3 : M CCROTD  THItA CF
flllr;.‘:::?“jurrun':ffmrr models), ORPeIeIdAcMbe Kak ¥ POLLLEH H O l.rﬁ-:pun;{lr
THAGCKOE MPEACTABACHNE CAOKNMX QUINNCCKNN, XuMuueckix i -
.B ik _:th”h E‘-|||.x-‘||‘”[3!'-||.-"l|-. JdEHAMIHY © CHORE IJUL‘-TE JJ:'H.'T'-"‘“”'
Tmme-_ﬁl?l{'-!ﬂh BTHAHHE METCOPOIOrHYCCKHY ipakTopon [pa I.I1-EI:I=IIFI:.
lm.‘:wpgumm H BAIKHOCTH BO3LYXa, Berpa ¥ T. 1.) Wa Ta KHE NpOo-
8 ]-_|,:|5.|I“L|::h [|'!IU'I'I:.!|LHIIT|'_-_-|, AWXAHHeE HAW TPaHCOHP AL ?a[lf.l'.'".'.'lll,'l'g'r]I:I['H
e rrﬂ.l.“.'HIETl:'Z'utbl }'pamrt'lmﬁ, OCHOBAHHLIX Ha -dr.;q_=||:e|:|p|-.:1_~”.1-| -||..
1“_””11. HHKIX HJH AUCTYIIHEX 3 HAaHMAX O npouecce, B .|,;a|"_-;--.|-Hll-.
SPAJ"."“:“ NpHMEPOR TAKHX MOLe0e0 npecjanrTeas ELCROS j'j.q.gl
AM_[377], SIMED [362). e et
; _S'S- Anaauruveckue MIVIETH  0Oroaa — ypowail (crop-weather ana
-] I, ]
r;:lla models), B KOTOpPHX pazaHunee NoKaaTean aArpoMeTeOpaI0-
gﬁ:ir.‘ll?l{lu YCA0BHA nponspacranua EYALTYPH | BASHHOCTE ntn,;,H-
s q:gﬂmlcnll]mmm H T. 1.} paccuMTHBAWTCR HAH HAMEDAIOTER -u-m:
Ad oA + @ 3ATCM YCTAHABIHBAETCH HX CBA3L C POCTOM PAIBHTHE
:I!.'III:H]. POMALM KEYALTYPH. g, =%
p“m::'l'l-l:.*:ﬂ': YAAUHBIMH E-I-ﬂft_litlilllﬁﬁ[[HriI!tJlI.i.\I]! NpH3KaKamn 1o
I!L]l.:“ X kateropuii moaeaed Baitep [309] cuwraer caeayiomme: Thn
J]] I.II.'-:'”":IH HIkaNa, HCTOUHHK AAHHHX, NOAX0A, Weds paizpaborTky u;
':IELHT'IMIJT_III:E. B sTom naaHe mMHTaUHOMHHE MOACTH pOCTa N0 THN
il CH :IE?EPMIIHJ!ETI:HH?-IH {Hn OO0 CC e B A ML MR -|-|-_|.|;|H.;:|E
1i|||‘m AlHHE X013 POCTOBWX NPOUCCCOB), Mo BpeMenHol mKae —
:Irﬂm.]r'::lleliﬁll:m!, Ny HCTOUHHEY JaHHLIX — OCHOBAHHBME Ha ﬂ-;u::.repH
I ABHBX JAHNEX, N0 0oAX0ay — Guaios . i -
CAPHIHHHBIM S, AR Mo,
-mnB HMHTALHOHHKEL JHHAMNEICCKHY MOOenax Noros — ypoiaf yyn-
M'l;a::‘cn BAHAHHE NOrOIW HA X041 NPOAYKUHOHHOPG NpOUECCA | oT-
-";i;'L-:: H.'q Er0 COCTABAAWOMWNK. NapaKkTepHHe ocoleHHOCTH TaKoro nog-
Xoma K Mayuenmo caasel Moroja — ypomal manbonee weTKo  ony-
| i BICIAM, B MOHOrpadsn I i
: odane (353). padmn K0. K. Pocca n ap. [I15]
B paGote [353] muoroypomenmee Momenn, NpH MOCTPOCHHH KOTO-
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pux  HCOOIB3IYCTCH (PHAHCAOrHYECKHA NOAXO0L, HAIBAHE explanalery
models, 4T0 B PYCCKOM nNepeBole NPHHATO KAk e BACHHTEALIE
wyoaeans, Has kasasocs Ou Gonee yNauHWM NEPERECTH 3TO NOHATHE
waKk €MONenAn GHOJOrHYeCcKHX CHCTeM, B KOTOPHX  MaTCMATHUCCKH
chOpMYIUPOBAHL NPHYAARKE CBAIH MERKIY COC TABTAIIHMH CHCTEMY
5'_'|:||._|H_L‘~L'L“'q'| MEH FHZFI!L'ITD YCrEHH B AHHAMHEE H B p-’l.%.'.IH'-IIII:\-'l?l; YEADBHHAX
el HeEH CpeaRE.

\utops ofzopa [353] noctatouHo MOAHO OTRASHAR DpeHAyLie-
CTRA CHCTEMHOrD NOAXONE, NCNBIYEMOro NpH pazpaborke ¢uano-
qorpueckn obocnosaniux monenel. Oni MOLYEPERBANT, YTO AHHAMU-
qecKHE HEPAPXHUECKHE MOAENN CHCTEM NpEiHazHatiens A48 Toro,
arolid OOBACHATL H NPeiBHAeTE HHTCFPAABHOE NOBEACHHE CHCTCM HA
GCHOBAHHH TOUHHX 3HANHA PHIANOIOTHHECKHX H MOpQrOTOrHYECKHN
IPOUECCOB, COCTABAAIOUINY OCHOBY CHCTEMEL Baaropapa nepapxu-
qecKofA CTPYRTYpe MOACAH  IHAHHH 0 CHCTEME, ABRIANMIHCCA ONA-
careqpibiMI HA  MHAKHX e0 YPORNAX, CTAHOBATCA A4 foaee Bl
COKOTO  YPOBHA  3HAUMAMM, OOBLACHAUIHMH  NPRYHHE  NOBEACHHA
CHETCMEL.

flan AMHAMHYECKOR MOLENH XaPakTepHo, WTO CHCTEMa ONHCH-
BACTCA JIBYMA THOAMH NEPCMEHHLX - MepeMEHHLMH COCTORNNA (HA-
npusep, pasmeps GHOMACCH OPTaHOB pacTeHHA) H MEPEMEHHBIMH
CKOPOCTH (MOTOK yraepoaa npn  QoTochHTese M JURXARHH H ap.).
MameneHua nepeMelie cocTOARNA Ha AwboM ware MoLernr onpe-
CARIOTCA NepeMeHHbMH CKOPOCTH.

[MepeMeHARE CKOPOCTH NPHHAMAKTCA NOCTOAHHEME B [PEICIdx
suOpPAHHOrD WATa N0 BPEMENH, @ WIMEHEHHE COCTORHNA — 3T0 PO~
HABELCHIE Lara no epeMell Ha CHOPOCTh.

s pacdera 3navendil nNepeMenHBX CKOpOCTH Heobxomuma  1H-
fpopmanns of yCIoBNAX BHEWIHER CPCAH, KOTOPAA NOCTYHACT Hepea
sieumne nepemennue (forcing variables) w wnopmauni o - BHYT
peHHEM COCTORHAN CHCTEMM, MOCTYNAaKAlan qepes BUYTPENHHE [Epe-
smenune (auviliory variables).

Poce w ap. [13] HaswpawT TeOPCTHYECKAMH  MOAGAH, CTPOR:
WMees Ha OCHOBE ONHCAHMHA HanGOAee BaXMHHEX  PHINOIOTHUCCHHX
npoteccos GOPMHPOBAHNA YPORAR. ITOT TEPMUN, HecOMUENHO, G-
aee yaaaed, SeM NPHHATHA B aapyGexuofl ANTepaType TEPMHH €HMH-
raunoknas moneas». B pafore [15] B caatoll dopme oGobmens
NPeHMYULECTEA TCOPCTHYECHIHN MoJenen W OTMeqeHd Hanboaes meds
HOE WX KauecTBO — npukaaaman suauumocts. [loaueprumaetcs, uTo
<. . TCOPETHYECKAR MOACAL NPOAYKUHOHHOTO OpOUECca® ABARETCH OC-
HOBOA A HAYYHOTO 3eMACAeNNA, NO3BOJARET PACCUNTaTh HOPME NO-
JHBA B A03H MHHEPAALHOTD YAOGPEHHA, CUSHHTL COCTOAHHE NOCCDOB
CEALCKOXO3ARCTREHNMY KVALTYP W NPOTHOZHPOBATL HX ypoxafiz. Poce
NOAPA3ACAAET TEOPETHYCCHNE MOACAH No cpocil BHYTpeHHEd CTPVE-
TYpe Ha TPH EJacca:

|} cratuteckue mededu, He coaepMallne B ABHOM Bule dakTopa
BPEMEHN NpH ONHCAHIN ||Ht:!:|1t:|.1nl'll'1vl':l."ﬁlif~: NPpOLecCOmn,

9) xoporkonepuodubie  JunaMuvecKkue  ModeAl, ONHCHBALINE
CYTOMMLA X0 NPOLYVEULHOHAOTD NPOUEECCd HIH M0 COCTARIAIDIHY,
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3) fjaTJ‘H_{"U'TI'-'FT"?EJHM’ HHAMUNECKHE MOTeAl, ONNCHBAOLWNEe npao-
AVEUHOHHBE NPOIece B0 BCCX oro ACNeRTax B TeHEHNe BOErD BereTa-
OHOHHOMD OEpHOSA ¢ CYTOYHBIM WAROM IO BpeMEHN,

B sapybesnofl autepaType Takme MPHBOIATCA, XOTA  ropasio
MCHCE NOJHAN, KIACCIMPHKALHA MOJ1CTef TN TeopeTHyecknx. Hanpo-
mep, Mafas [363] npeanaraer Tepmun eprinosornueckn oGoCHOBAN-
Ham Moaeds KYAsTYpur (physiology-based crop model), nonnvas
O3 3THM MOLEAL, HHTErpHPYIOWYK PeivabLTaTu MICIETHPOBANNA -
AHOIOTHACCHRX NPONECCOl MR OUEHKN YPOMasn B KOHIC CeloHa.

B pabote [339] smeacno nomatHe KoMDBOTEpHHe (WIAH SHCICH-
HHEEe) sofean, ROTOPEC NOAPAaZAEIA0TCH, B CBOKO Hepeilbh, Ha JBC
CIF I 2
1) Goavmine modesu pocra pacrewwit  (takne, kax ELCROS,
sUBGRO, SIMCOT, SIMAIZ n 1. 1.);

2) MoOdeAu (PUINOADIMNECKUX NPONECCOS, ONNCHIBAIOULINE PadH-
HEEC TNPOUECCH, NPpOTEKAMAE B pacTeHdn (doTocHHTes o razoodsen,
MOTOR ;1<|_1F.1 B NOMBe W PACTEHNA, NEPEHOC, SBANOTPAHCNHPALNA
H T. 4.).

Boawwne monean POCTd, HA HAW BILTAL, 3AHEMaK0T Kak OB cpet-
HEC MONDHEENRHE CPEAH pasIHYNLEIX MOATEH CeNnCKOX03ANCTRONNRX
CHCTEM B HEpApXHUCCKOR cxesme, npelaaraemofi B pafore  [363)
(prc. 1.1). Mo smenmo astopa [363], dbuznosormaeckne  Moletn,
ONMUCHBANNIHE HAKONJIEHHE CYXOR MACCH, OXBATWBAWT /183 YPORHA:
EIROCHCTEMME H €3ACMEHTH®, XOTH HAM KAKETCH, YTO CHIIA HO eTe-
AYET OTHECTH H YPOBeHbL «KOMNOHeHTH®. Brawwueune storo  ypopis
VEIRANBACT HCCTAELOBATEALCKHA XapakTep MOMEAH POBHO HACTOILKD,
HACKOLKD 3TO WYMHD IR AHHAMAGCCKNX MOAeael npoayEuioiiora
Nponecca, ORRCHTHPOBAHHKE Ha HCNOALIOBANHC HX B NpERTEKE,

Napaxrepnod qepTofi Mode el LIHHHONEPHOIHOTO THNA, KAk 3T
orsmeqact Poce n oap. [15], asaserca pacuer pocta weaoro pactenis
HAN ero otieasHux opradop. [Ipasmennteasno K MPOIY KIEROHRHOMY
npoueccy pacTenmit poct ofHYHO TOHNMAETCA Kak HaKOILICHHE cyXoi
GroMacch. 33”‘3"1”1 OAHAKD, STO POCT pacTeHHA HAH oprana :'.II:-IJ{-'.EI:I:]
NOHEMATE H K3K NPpoUece VBCIHHCHHA AHHERHELX pazmMepoB [““”F*"'
MEP, POCT pacTRMEHHEM), HO 3TOT NPOUSce He ORPEIenfeT paiMme-
pon Ypossan, XOTH MOABITHPOBAHHE NpoLecca AeenHs KIeTol |';|-F|-!"|I
nan ux pactamenus [117] moMer HMEeTh BCMOMOCATENLHOE IHAYCHHE
npa MOASTHPOBAHHE HAKONACHHA CyXOoro nenlecTea PACTEHHAMN,

OaHH B3 HHX SBIAETCH IMNHPHUECKHM H COCTONT B amnpoHcHMa-
IHH NPUPOCTa Kak "EI‘_-'HHHH!! BpeMeHl COOTEBETCTRVROIINMM MO TEMATH-
HECKHMI YPABHEHHAMH pPAIHOR CTeNeHH CAMKHOCTH, HAUHHAA OT
VpanueHnfi, RUpaKanIng NpAMYD NPoONOPUHONAILHYID 3ABHCHMOCTH
MpHPOCTa OT BPeMenNld, H KONYaA, HanpAMEep, DTO0BOIALHGO  COO0HHBIM
yvpasnennem Bepranandun B moanpukaunn Puvapaca.

Hoctatomno noausi ofaop Takux ypasueHnii npueeacs B pabo-
tax Poceca [221, 222], 3pukcona [325], Toomuura [255] n apyrux
nyfankaunax |17, 32, 74, 163, 229, 304, 402]). Vpasnenna sToro THNa
ONNCHIBAMDT Ha KaWIOM WEre BpeMOHE PAIMepn viHe Hakonuaweics
Guosacch, a Bee colLITHR, Grpefcaanine 570 HaKOIAEHNe:, DCTAaoTCH

i "
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=i, [o da-
Purc. 1.1, Hepapxiaieckad cxema MOAeAeH CLIBCKOXORACTOEHNEE CHOTE

waM [363)

r =
cHHTe3oM W Auxanue™m. Danancosoe yp:i;;ﬁ::ic ﬂlnxarf;:e_:; r[._lﬂﬁit TT'I:ZLI-
Be TE . f1en,
cota ¥ duanuna HAXOMHTCA B OCHOD L st
3 Apolece, COCTOAULNHA 03 TPE: 0
Jue GNHCHBANT NPOLYKUHOHNEA _ -t
]HH!'-'. (pHEHONCrHYECKHX NPOUECCOB: doTocnnTe3a, AWXaNHA 1 pOCTA [255]

1.2, MopeawpoBaHHe NPOUCCCOR oTOCHHTEIA
H AbXAHHA
DoTocHHTe: ABIAETCA OCHOBHOM cocTaBAR0UEd n|1m.:-'mtm:-u'nulu1-ue:;|:4::
necca. Bo mpema cpeToBOR fazu :hujr-?-u:mrreaa I1pﬂirfigﬂﬂ aPH ]m--
WeHHE CEETOBOR IMEPri B XHMBNCCKYH # doTONNE BOJLH,
15




Rﬂg'lr;.f:.::;ﬁi GE::HNLI: JIAIEKHCAOTA  BOCCTaHaBaNBacTeR Ao YrAeBo-
: b POTOCHHTEXA 33BHCHT OT OCBE . ‘
Aatins COy 8 Boagyxe, 1o pexoguptn it

J » TEMOEPATYPH, BOAGCHAGHKE) 0
CTH 3JeMEHTAME MHNEPAJLHOMG M i e e
. / TaHuA, J1n Pakro '
e W, 8 TaK®
FTPEHENE peryaupyome daktopu PacTeHns n.'m:uui' Ha CHO =
upujt}nmnu:—r obenx daz poTocHnTesa, Py
Me e
LEak }E:qu; L."T;;_-l:.-f" wtl:';:m-isrirn-:m. OMHCHBAIINHE  npouece  Ha
J J s AAHCTE (WAH WeAOro pacTenp 2Ba |
Moneanposanne ua YPOBH F s el
€ XIoponaacta npeicrapn -

. J HET cofod, B eyur-
:;;::um MOAEAHpOBAHNE HA MOACKYASpHOM Y poBie ﬁHudJFHII'II:!E'HHim;I
u:n.?:E:E“|Zrl-j|::ti?::::;I:Ul"i"ﬂmﬂr NpoNCXOAALIHY & .'I‘d.m.*,l.'la.!i.'-i'lup-nn.]a-

] - LakHe mojean [81, 113) secum it |
THE BX NapaMeTpul TpyiaHo s . TIOSOGAT e
/ onpeacanmMu. OHN He noasons
: : AROT oL
dirninil-::gfi KK JNEMEHT NPOAYKUHOHHOMO npouecca. et
it Hi:ta,m_alrrtf,-u:qna K MOIETHPOBAHNID oTocHNTe a Ha Gogee
B FaﬁllilDuELleiE'uiHh yposrax. Onnn ua wux paspaGoran BICPBRRE
ieM [215], a Takme Monen n Caskn [364] w ocuopan

Ha ONHCAHNN 2aBHCHMOCTH K
34 ] CKOPOCTH  oTOCHNTE S
rinepboanieckoi gopuynoi [364] : PR

I.I.. s ﬂI.II‘rIII
I N 7l (15

:ii-mih AHTEHCHBHOCTL doTocnnTesa ancta, Mr/COy qM=2-y-1- ng —
1 II;ILII CBCTOROR  KpHBoR POTOCHHTE A, MO am -*--r-’f[ﬂ:{-:'.ﬁ"j'
WE‘. — I4T0 ceeToBoR Kpusodfi, Mr/COy- ay=2. g=I '
L] =P ¥ g
: w“Hrﬁ}L;rlI::_::TEHir OB BBELeHN B bopuyay (1.1) AONOANETEALHWE
/ - YUNTHBAWWHE BARANHE Ha (OTOCHHTE: TEMOEPaATYPL H
HHOCTH novew [20, 30, 40], P T
E T -
u_{-irrf-:-;e::r.: I{E:E?mél I::::'GHI' H DTEIEHHII!I BAHRHHS Ha PoToCHNTe: KO-
2 Pax Kapbokcuanposanmus [330),
BHCHT oT cKopocTH  gudwd Rty age
yau COy nmo nytw poanyx
MCAHKAETONHOE  NPOCTPAHCTRO ARy
—XA0poniacre. Hurencusnoer
CHHTCHA JABHCHT OT CONPOTHRA ' s
eHHll Ha nyTH auddiyann CO
UT CONMPOTHBACHHA KapOokcwan pel i
Aposanio. Cunveson ofonx noixono
; I ] 7 B
?‘E;m\ﬁE: Mcrl,;m:m, fIPClaoxennue g paborax |[I5, 113, 317 Hﬁlﬂj
L Eﬂm occa u ap. [15], oanol w3 aywwnx smogesed rasoot-
T”wum”;.“;:!:ﬂgh OTBCY AR Tpebonannsy COBPCMENHWX MaTeMma-
X MOge NMPOAVKUHOHHOrO [pouecca, apd 1e
”P(‘ﬁ.'lclﬂﬂ.‘lﬂl-ﬂﬂ B paborte ]|.'i.'iﬂi. : : VN B,
.m” Iam:rﬂ I:urn.l-r:.m [352] ckopocts dotocHnresa ONHCANA KBaipar-
vk YPABHEHHEM, B KOTOPOM Y4YTEHO BAHAHHE Ha hoTocHHTES Kon-
s '!uuurll Ay (depes yuer conporusennii Anppyann), paamamnn
-L‘..HILpﬂT'_o. pid. ‘:IJ'I:;IT{I','.I_H.‘I:rEHHI: i TeMHOBROE ,'J,Inl.‘-:allHt‘-i:l-i]t'{'llFI'l'I_iJH-l.]tDTl."H
::.; [!-.lli:lllu!h'lg.' YPABHCHHIO. YCTLIUHOE CONPOTHRACHIE paccMaTtpuBacTes
hO(PYHEUNE DaliHauud B Temnepatypu |
| : € HCNONLIOBAHHEM M-
pHueCkux Kosduunentos). TMpusoantes Takme BAPHAHT  Mojen

B KOTOPOM TEMNEpaTypa JAHCTA
’ PACCHHTHBAETCA Ha OCHOB: i -
FETHYCCKOre GaJaHCa JHCTA. e g

G

R

Jlaa molednpopanis GoTocHnTesa coolULECTBa PACTEHHA HCIOL-
syOTCH B NPHHUHOE T¢ e NOAXOAW, 9T0 H OPH MOACAHpPOBAHKHH (o-
FOCHHTESA AHCTA, HAMEHEHHA KACAIOTCH YAABAHBAHHA H HCNOJLIOBA-
A CHETE CADAMH JHCThER.

JlpixaHHe — BTOpPAA COCTABAAWLIIAA GalaHCOBHMX YpapucHuil npn-
pTa OHOMACCH,
© B npouecce AbIXANNA HAKANIABAGTCH SHEPrHR B BHAC  XHMHYE-
cinx ceasei ATd, ofecneanpawumias nporexanne pasnooGpasnwx
cHUTETHUECKHX NPOUNEcCOB W npoueccos Tpancnopta. Kpose Toro, npu
HENOAHOM a3po6HOM OKHCASHHH TAKEK0IW 0o0paiywTca pasHoobpas-
HRE WE TR BH R {':."Iﬁi.!TpﬂTH, IIiI:!I'IlLTln.;:t:.-'l'}lll.lll.‘-l.‘ﬂ' B CHHTCIAX,

Kak n (POTOCHHTEZ, ANAHHE MOMHO MOJACTHPOBATL HA  PAIHBX
VPOBHAX, HanpeMep Ha yposde mutoxouapui. Hasectha moaeas wa
21 andpipepenudaiuioro ypapuenns, onicHBanIlan JLEXaUHE HA 3TOM
vpopie [268]. Oamako npH paccMOTPeHHH JWXAHHA KAK  SJEMEHTa
II[H.i'.'l.}'H“.H'.]‘HH”r“ MpoReccd, CACRAVET NPpeACTapIdTh AMXARAE KAk i -
HeCe PACXOJOBANHA WacTH YeboeHHOR npn gotocuuteze COp na aa-
TpaThl, CBA3ANNBE ¢ POCTOM PACTENNA H NOLICPHAHNEM ero QyHRULHA,

E- PAHHHX MOACAHK OCTE ABXAHHE, KAK 3T0 OTMEUICTON, :HF.III]]I[-
wep, & pabore |360], npuuaMasocs nponopuRoNaibHEM  GHOMAacce
nan naowasn ancta, OQnako b sKcnepuMentax OuA0 NOKA3IAHO, 4TO
cROpoCTh OfIIero AHXanHd He NponopunoHaikia Gnomacce, a BROJNe
ONPELeIeHH0 3ABHCHT OT cKopocTH  dortocuuTeza. Ha  ocHoBandu
SMIHPHYECKHX JaHHBIX, NOJYYEHHEX B ONMTaX ¢ KaesepoM, Makkpu
[359] npeanroMHa ABYXKOMNOHENTHYIO MOAEAL AR ONMCAHNA TCMHO-
BOMG THXAHHAE e kWX |JHl.ZTL'HHI"IZ

E=f{|¢' +'r'-|IIMI 'I-E}

rie B — Tesuoboe AsXanne uenoro pacrenns, r-s-¥-eyr-t; (b — do-
TOCHHTES 338 CBET/0E BpeMsa cyTok, r-m—?.cyt; M —cyxaa Guomacca
pactenns, r-m~% oo — KospprunenT ALxannA pocta, GeapaaMephui;
G — KOO HIHEHT AWMXAHHA NOLACPHAHHA, Fe p-r='-cyT=l

Paznenense AWXanHs ma Apa KOMOOHEHTd — AWMXaHHE pocTa W
NOAAEPHMAHNA CTPYRTYP — OHOXHMHYECKOR HArPY3KH HE HECeT, a 0a-
Hauaer TOAbBEG, 49T0 Abixadide pocTa {f-;tr.unnl-luHT {:.;IT! B YpPaBHEHHN
Makspn) — 5To Ta uacTe ALXANNHA, SHEPrHA KOTOPOro WEMOALIYETCH
AR noBcoBpa3OBANHA CTPYKTYP pacTenufl, a AWXanHe noLAepHaHHA
(kKovnonenT cuM B ypasnennn MakkpH) cBAIHBAIETCA © NOAEpHa-
HUeM hyHKURA y#e HMeOULHXCR CTPYKTY].

.1'-I|_:I'HI.I!II:['HHI'_' MHHHIJH IEEIIﬂ.'IhL-I}'l'.‘"I'IL‘Fl A0 OHEHEH ARMXAHHE BD MHEO-
FHX AMHAMHYECKHX MOJEeNsX, H NPHMEHEHHe 3TOre ypaBHeHHA BnoaHe
OBOCHORAHO NPH WIATe MOAEAH HE MEHEE CYTOK,

H- HECEOILEG HHOR I.'I][!l[!l!.ll:-! lt]EH[IIH-HH-EHEI,:. Ha aHaHIE i]ﬂ{ TH MHE-
poblofl NOMYASUHA) 3a0HCAN CBA3L MeXay (OTOCHHTEIOM H AkXa-
Hnes Topuan [388]:

R=(1 —¥g) @+ caM, (1.3)

rie Yo — KOAHYECTBO CYXOro Beutectsa (r), obpasosapweecd wa | r
C¥xoro pemecrea cyleTpara.
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Koamiecteennoe GHOXHMHueckor oBO0CHOBIHAE NA8  OWEHEN Yo
paspabotan llemnunr e @puc [368, 369]. Ha ocuome Teopetnve.
CROTO aHAIH3a OH OUEHN] MAKCHMANBHYIO MPPEeKTHBHOCTL, ¢ KOTOPOR
FAKKO3A MOMET NpespalllaThed B OCHOBHBC KOMIGHENT R PACTHTE k=
ol GHoMaccl (aMuMOKNEAOTH, Geakw, ueamwososy w 7. 4.), Ha oe-

HOBaHUM 3Tod oueHsn Topuan [3B8] sanwcan wosddpuument Inxa-
HHA B BHIE

Co=(l — ¥Yul¥a. (1.4)

rae cg— KOWpHIICHT AMXanna pocta, r-r-'. Jlam BHcwnx pacre-
HHA Yo mavenmerca m npeacaax 07—08, a ¢z —an npeaeaax
0,25—04.

TTedsmnr oe "T-'[.I']IE [ETD] NPelI0HEN TAKKE MOASIb, ONHCLEBEK-
WY MOLACpHIHNE CTPYKTYP KICTOK BRICWINX pacteHmi. Moiean oe-
HOBaHa Ha TOM, WTO SHEPrHA ALIXAHHA PACXOAVETCA raaBmuy obpa-
J0M Ha peakunn oOMena GeJKOB M MEHBIIEE €2 KOJHGSEeCTBO 3aTpaui-
BACTCH HA NOLACpAAHNE MpaINCHTa HOHOB B MeTaboanTon,

AHaans ANXAHHA KAk HCTONHNKA IHEPriH, NpoBCAEHHBA Ha OHO-
XHMHReCKOM ypoBre [368—370]. nossoamn obocHoBaTe paMee npes-
Aoennyw ae Butom n oap. [399] ABYXKOMOOHEHTHYID MOIeaL AmXa-
HHA, B KOTOPOA AWXAHNE POCTAa CBA3AHD CO CKOPOCTBIO YBETHHEHNA
OHOMACCH, 8 ARXAHHE NOLIEPAAHUA 3ABHCHT OT pazMepon SHOMACCH:

R=1¢y ir:;t- + emM. (1.5)

CALAYeT OTMETHTB, “TO AZHHAR MOAEIb JWMXaHHA NEePENesTHENA
AAA HCMOALIOBAHHA B AMHAMHYECKHX MOACAHX POCTA ¢ IWAroM MEHee
CYTOK.

“ilH MOACTHPOBEHNN NPOAYKTHBHOCTH Er]:lm:rc,'uuﬁ HOE X0 EE M
YUHTHBaTE Takme dorosuxanne, [loaxoam x smoleanposannmio Toro
THNA OHXAHHA KaK QYHKUHH CRBETa W TCMMNEPATYpL ONHCaHL JocTa-
TOYHO noauno s paGorax [113, 388].

Moaeanpya Taknm Dlﬁpu:mm I:]'IDTI}I:‘HIITEH H IHXaHHE B PACCUNTH-
Ban GalaMc, MOMHOD ONPELedHTs H3IMCHEHHe CYXO0R OMoMacch pacre-
HHA B ueaoM. Oanako NPpH MOLSNHPOBAHNH HpoUccca I:I.'lﬂlp]-:lllpnﬂalllm
YpoXan pelawllee sHavenne NprolpeTaeT ONHCAHHE pacnpeieIcHis
ACCHMNAATOR MERLY OPranaMHi pacTenns,

1.3. Mopeanporanie pacnpenenenis AcCHMHUIATOR

AOIARCTBCHHO UEHHAN MacTh yposan OHoMEccH Hanfogaee yyscTaM-
Teblia K NapaMeTpy pacnpeicicHns NPpoAYETOR (POTOCHHTEIA MEHIY
OTACJIBHHME OPraHaAMH pAcTeHHA B oHTOoreHeae |[347, 348]. Coraacuo
[3B8], pevn B laHHOM CAYHAC MOMET HATH O JQBYX THNAX pacnpeies
AEHHT: XHMHYECKOM H NPOCTPANCTBENHOM.

Xumugeckoe pacipeacacHie ACCHNMILTHPRED HHOMD Yraepoaa H
30T MEALY KOMNOHEHTAMH PACTENHA B MOACARX CULE He peasiHao-
BaHO.

18

s onHCaNUH NPOCTPAHCTREHHONO PACTPENCICHIA ACCHMHIATOR
i ;:|.-|'|.5L B COBPCMEHNBIE MOLETHY MPOaYEIEHOREOTD ||||.;.|1,_-,:.~-:3;I Hame
cTHH JBd NOAXO0Na. Mepowi na Hix npeLI#en BlepoLe Iwr-::s
(221, 222]. B ocHOBE ITOTO NOAXOAA HANOANTCA KOAHNECTHEHNOE OnI-
-..|||I|' pocTa OTAeBHEY Oprawos pacTeHid C NOMOIIBEID  CHETEML
-_-,l-::Hlli'IIiI1'| BHAH

i JR ; Z AiAD; — eRy — vy 4 my E i3, (1.G)

'

ppe § M f—Ooprans pacTeHn; rrrr.=_',*_'_I my; Ay BORj— CYMMapHBH
&

HOTOCHHTES H JAWMXAHHE j-To OpFatd, rCOg cyr=!-pact—; : 1 ”.”r..“"'.'.‘
cyxoil PUTOMACCH f-ro Dprana BCISACTRHC onajeHNHE, r-CcyT _-[mu -
A N0f CORLAHHEX 33 CYTKH B {-M OpPraH¢ pacTCiHA  «cBCAKRX»
GCCHMMAATOB, OTTCKAEMBX B TCHEUNE CYTOK B [-H Oprak, By — oM
CTAPLIME ACCHMILTATAMH (T 38 CYTKH) MERLY (-M H [-M OpradasH,
prieceHHnfl K 1 r cyxofl puTOMACcCH LeN0rd pacTclia. o

!'J;|]:|;|.:'.||:T|1tu Ay n B, NpeACTaB RIOTCA B BRAC £ POCTOREB X 'l-1:!:|'
puus, Ecan npHHATS, HTO CCHOBHHME (pOTOCHHTEINPYIOULUME OpTa-
MAMH ABAAKOTCH AMCTLA, TO BMECTO POCTOBBIX MAaTpMiL A4H I1l‘[:]!I::I..l.L
RerCTATHBHOMD POCTa HCTWILIYIOTCR pVHKILHE pocTa, & QAN JIJEDII:D.-I.:IL
PENPOAYETHBHOID  pOCTa — PYHKUHE  NpUTORA I':IT'-I'EZII:-J-'L ]m‘mumlq_
PYHELHE OTACALHBX OPraHos pacTeHns HOISKTON |.1r'3.||h.l|.||s|3:|| e
MEHE H XApaKTepH3y T BHYTPCHHNE AAKOHOMEPHOCTI POCTA. o

Pacnpeaeienie ACCHMIAATOB, OCHOBAHHOE Ha HCNOIL I.HH-!III.H!
pocToBHX (pYHKUNA, npentomennsx Poccow, peainsosabo B pie
mogeaci [4, 5, 236, 255] n noayuHao aadsHefes pazsiTHe B pado-
rax E. 1. Taaasmuna w ap. [39—42].

Gamakis K pocToBOf (yHKWHH PENPOAYKTHBHBX Opralon _u it
CTeME POCTORMX YpaBHEHEA Pocca ABIACTCA HHACKC 1!"-.'IIF£1:E‘,-.P:H|.II1L
puelennwii B padote [401], onpepeasiomni l.;.i.:mu:ll:ifn::lt-::mn[_ij;;mu
ACCHMHIATOR, BHASIAEMBX AAH pOCTa penpody x 0 :
HH pane moaeaed [306, 315, :I;!-.’E. 323, 327, 342, 3!1?,.-53?.. 390
pacnpeneJeHHe ACCHMHAATOR OCHOBAHO  Ha HETHD YCTAHODICHHLIX
B ONWMTE COOTHOLWCHHAX MERAY Maccoli OTACALHWN Oprauos.

Bropofl noAxod K Pacnpeiciennio accHMIIATOR, KOTOPRN MOXHO
fwao G Ha3BaTh, HE Haw B3rAasf, «PYHRUHOHAALHMME, ODCHOBAH Ha
T OpeAnoChHaRe, 4TO CYXasn DHOMACCE pAcTEHBA COCTOHT W3 .'I.!L:_'.':\:
KOMIOHENToR; 3anacoB (HAH §oHI0B) canhoIHEX YrASE0A0R W CTPYR-
IYPHOrD KOMNOHEHTA, MpEACTARICHNOTD CRAZANNKME YOACBOAAMH
IPY UMY OPragideckisy COCARHEHHAMN

PyppavenTaibise TCOpeTHYECERE paboTk B HANpasACcHHl pai-
BTHS STOro MoAxoaa mauate ae Buvom w Topuan. He Bur  [398]
pazpaforan o0y KOMUCNTYANBHYH) MOAedb pOCTa  pac L'l.-_|1_||_|'|
ELCROS (Elementary Crop Simulation) — 31EMEHTAPHYI0 CHMY. 1R
UHOHHYIO MOReh pocTa Ky asTypu. Haes cocTONT B TOM, WTO pacte-
HH: I.1l..':|| cooDIUECTRG ) COACPAHHT 2amachl VETEBOHK X pEIepRDE,
EANHETRONMESM HCTOUMHKOM KOTOpHX ABRIACTCA QOTOCHATE:, nNpea-
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CTABIEHHNH B MOACIN YEPE3 CKOPOCTh  ACCHMHIRWHHN yraepoaa,
Pesepuu neobxonnmu Aan Auxanus i POCTa Oprasos,

[Ipespaienne sanacos ® MaTepHaa amcTa, crefas  wam  kopua
BHpaMaeTca 4epes CHOPOCTh NpHpOCTa 9Ty OPravos, NpHYeM Boz-
MOKHAA CHOPOCTH NPHPOCTA KOPHA ONPeNeNRETCR OTHOCHTEILHON CRO=
POCTRIO NpHpOCTA, 3IaBHCALLENd oOT TeMNEPATYPR NOYBH, COOTHOIE-
HHEM cnocoGuofi m mecnocoGuofi &k POCTY HACTH HOPHA M 3anacasu
Yraesoioe B wandemuofl wactm. Ipespatuawncs, » CTPVETYpHEE hie-
IMECTRA, 3ANACH MEPecTamT HrpaTk peiepenyw podks. B aannom ng-
PHANTE HU;:i]k'IIEIEIH{E‘IIIFE‘ H NHTaHHC NPHHATH OOTHMA LM,

Moaeas ELCROS COCPAHT HECHOABKD MOAMOACASN OLUeHKH [i=
POAH, TPANCHHPALINK, CKOPOCTH PasBHTHA pacTenmil ARBNCHMOCTH
OT TCMOEPATYPH H AAWHK AHA.

C HCNOALIOBAHHEM OCHOBHEX nprnunnes mogean ELCROS Guaa
pazpaboTana ANHAMHYSCKAR MOACTL, CIHCHBAIOIAA POCT KVABTYPM
B TCHEHHE BCETO BETeTAUMOHHOro cesoha — BACROS (Basic Crop
Simalator), a Takwe monenw PHOTON, onncusaioman namene-
HHAR  OCHOBHEX (HAHOJOrHYECKHX NPONECCOR B TeycHie OIOHHX Y-
Tok [400].

Topnan [388] npenaaraer NPHEUHIHAIBNYIO MOJedL pacnpese-
JENHA VIAEPOAHOre W azoTHOMo C}'GE'I']J:'!THEL MEHAY KOpHem o node-
FOM, OCHOBHIBAACH HA CKOPOCTH HCNOALICBAHNA OAHOMG cvhcTpara
B JABHCHMOCTR oT apyroro. [am  ouenxn CEOPOCTH  ApHMEHHEETCH
yYpaouenne Muxasanca—Menten na cAywai  kudetHkn Gncvlerpar-
HOro gepuenTa.

Mogeas noiBoARET ouenHNTH HIMEHenHe pazMepor  cyxoit  Gno-
MACCH NOGEra o KOPHA, A TAKKE PACTEHHS B UeJ0M. Moayuennme wa
OCHOBANNK MOXeaH YHKUHOHAABHOC (3anach: CTPYKTYPa) u npoct-
palicTeeRtoe (aoas nobera B cyxofi HHoMacce pacTennsn) pacnpere-
ACHHA NPHPOCT2 OHOMACCH BEANYAIOTCH B CHASHL MCHAY CKOPOCTRIO
YHCTOH ACCHMMARUHN H OTHOCHTEALNON ckopocTuio. Cnenana Takse
NONLTEA cOAAAHCHPOBATE MOMEAL BBEACHWEM cTebas Kak HETOUHNKA
TOPMOHGR, XOTH, Ha HAW B3ICIA, 9TO HE COBCEM YAAYHO.

B noaxoae, npessaraemom Topuan, Takme HCMOIL3VETCA KOHIECN-
LA O HAMHYHH B PACTEHHN CTPYKTYPHHX W 3aNacHB X YIACROI0B,
OAHAKD DAcCOPCIEIcHAe ACCHMHIATOR OCHOBMBACTCH Ha TCOPHH o=
NPOTHBACHHS TPaHCIopTy.

Xotn SoanlINHCTEO HOCIEA0BATEER NpHACpEABALTCR TON TOYKH
JPERHA, NTO B HaCTOANICE BPEMA CYWICCTBYET B3 NMOAXOAZ K Moje-
ATHPOBANHIO pacnNpeicieHAA ACCHMHANTOR (H B COOTBETCTBHH ¢ 3THM
MOIEIHPYIOT Apollece pacnpelenewwn), s paGorte [346]) Bwaerenw
TPH NoAX0La:

1) smnupiueckuil, ocHORAMNMA Na HENOALIORAN N IMMHPHILCKHX
KOSQMpHINENTOR, ONPEfCAsIOMNX, KaKkas 10a8 NPHPOCTa BCEro pacTes
HHA MPHXOAHTCA HA TOT HAK WHOA opran;

2) noayswnupuuecknfl, (uIMOIOrMYECKN  Goaee  06ocHODAHH
(noaxon Topuan), saxktovanmnics s TOM, 9TO  pOCT OTICTENEN
Opralos 33BNCHT OT KOHUEHTpaumH cyfeTpata B WHX (WMeeTcs B BHAY
yraesoinwi cyfeTpat), KoTopas, B CROW OHEpEdb, IABHCHT OT nepe-

]

qoca cyOCTPATa MEWLY OpranaMm pacteHmi, ﬁll[pf}:u.'rumu.l:erﬂcn paz-
M ALE j{n]!]ll‘.ll'l‘pa'lll_l'll'l H l:."III-I'II_D‘I}TI'III.'JEHH(‘-‘lI MOTORY CVUCTRpaTd, i
3} noaxof, ocHosaHHwi Ha ydere ocobennoctelt mopdorene
= 'i_;—" P:r:?r::m:-r:i::hﬁ:g::cm ELN B RRE HAaXOANTCH  NPpCACTABTCHHE
¢ AARMCHMOCTH HCNOAb3OBAHNR 3afacoB YraeBogoon .'I:H.L'Thf.'}l .H Cﬂ;ﬁ:-
acfl oT $asW paIRHTHA Oprana-snoTpeGATenss, ‘hHhTI['ILEhIIrrP :
CMATPURACTCH BIANMOACHCTEHE CHCTCMEL HCTOUMNE — 'I_:'TI}I'L ti?—TH lal:_
sink). Apropm paGotw [346] noaarawT, uTO AaHNLN ”EL. p
npelencHin HCNoALI0OBAH B !'-ll]-.}l:'.'lﬂ."i LAGMHATHHES H Tal: - .
Mo wamweMy MHEHHKD, BTOpoll B TPeTHA NOAXOAW K pacnpeiene
N0 SCCHMMARTOR, MaloMewnwe B pabote [346], waxolaaTea B pam-
kax NOAXOAA, OCHOBAHNOND HA KOHUenuwHH $onIon. R b
Fomuemiva PORAOE NOKa eHie B INNaMAYECKIE MOQCTax 11|'3|rJi;'I||r:
TECKH HE peainioBana, _‘li1l'|.'ﬂ'_.'|'ﬂHi[L‘ AONBMTHH I1[:I-I:‘.'_I:I1[.1-IIII1!Tt-1.I Hal l|'l:;E
sep, NpH pazpaloTHe MOICTEH Ehﬂ'[‘lhIIIPDELEHIIH Fpﬂ?ﬂﬂﬂh’ﬂﬂﬂig:::u :
[337, 358], caxaproii cecran [326] n Tabaka [392]. O naoa E:
HOCTH STOR KOHUEnmHA o HeoDXOAHMOCTH ce H-L‘I'ID.'IJ:E:L"HEIII"TF L F;i]
pafoTke MOAedel NPOAYKTHRHOCTH MOBOPAT PE3YALTATH paloTu |Hﬂ ¥
B KOTOpON OMHCAHO pacnpeleicHie ACCHMHAATOR H POCT  pacTenna
MPEH BOLHOM ."I'.‘ll}llllHTt?-

1.4, Danmno MepHOAHBIE AHHAMBYCCKRE MOLEAN
MpoAVEILROHHEOND NPoLECCa

B nactosnmes BpCMA PEIFEﬁD’Tﬂ“D Ve .'I.nﬂ-'l'l'-'lll-Hlﬂ MHOTG LT HEHGe-
PHOGHBIX OHHAMHYECKHX MoJeTeEn PALTHYHBEIX El}-||lf|"-"}:":ﬂﬂﬁnl:TﬁE'_HE:H."E
EAILTYR, NOABOIAKMINY CUCHATE pPpOCT PAcTCHNA B .TE"'I{"II'!“" I."I'i.r.i Ttl
UHOHHOTD nepnoaa Kak PeEsvILTHPYRIY KD OCHOBHBIX dhHanoaornm :
cknx npoueccos. [lpn nocTpoeHnn MHOFHX LARHHONEPHOANBIX 1HNA
MIMECKHX  MOJEAeR  MCAMBIYIOTCH  METOLOAOTHA, pnapaﬁuTﬂHF_rﬂill
Poccom [15, 221, 222], Toomuwrom [255], Topnan [3BB], a THE-;IH{;
chopaMyAHPORANHLE STHMH ABTOPAMH NPHALANE MOACINPOBANHA PR
PH3 CEHY MMXICCCOR.
h”'aﬁ:::m“ PHHI‘IEE ApOELE 3CPHOBRE KNALTYPBL .II.-"I‘H 3'.-’?“'5?"-“!
KyaeTyp Hanbosee noano paspaboTana [aaavunus o Ap.  MOJIETb
:aiu:nmh muennnw (41, -IE]_ doTocHiTes Auethen, credacl N I:ll}.Tﬂl:'hEB
paccmaTpupaetca B Mojiean kak dyvuxuma PAP, TEMNepaTypL Bos-
.-'l\'.*iil H BAARHOCTH MOYRHE. ﬂ.'ld-l‘ pacyeTa AHHAMEKH GHOMACCH  OT-
ﬁ-‘-'llpllhlf'd opranon |:I[H:'Tl31ll-lﬁ H OMACAHNE NMpoleecs qII'J'EI':'t“l[E:]Bﬂ"PH
iil’.‘-‘.‘l-[‘n.ll-l,'l“]j}'[ﬂm#ﬂ: NOBEPXHOCTH NpeLa0dHeHa EDE'ITBE"TE'TH}'I'E-“EL-H :-lel:
cTeMa }"FI'HHII:\'..'HIIZI“!. PEEHFI'I'.'..'I_E.'II'."!I‘IIE' ACCHMHAATOR — NOAVIMINPHY A
CHOE ¢ YYeTOM HIMEHEHHS COOTHOWEHWS HAaA3eMHoll W NOAIEMHO
fioMaccsl B IABHCHMOCTH OT ocoleHHOCTeR MUNEPAALHOTO MNTAHUA.
]-]FI.'lHl".'l.l:'H[-ﬂ HHCACHNEC JHCTICPUMCHTE NPl Ppa3dHuHBEE VPOBHEX  AlH-
HEPAALHOTD NMHTAHEA H YBIAAHHEHHAA NOYBH, :
Heckonpko B uWlHoM TIane mocTpotHa MOIE0IL ﬂpnﬂﬂr‘l MEEHNILN
paspaGoranman 8 Hwiepaannax [374]. Paccuwtmpaercs ImTfIILLl[_
AIbHAR AHEeBRHaR NPOAYETHEHOCTE BCCTD PACTeHHA Ha eXIHHBLLY oo




WAL NOBEPXHOCTH NOYBL B 3ABHCHMOCTH OT o6uledl NOTeHWHAILHON
NPOAYKTHBHOCTH (B cTaMAapTHMX YCAOBHAX) ¢ YHeTOM CONpoTHEIC-
WL THCTOBOR NOBCPXHOCTH fMapam pois M CO; B peaisHbx veo-
BHAX.  JaTem PACCUNTHBACTCH  HAKOIICHI® CYX0i  OHoMacc  wa
UCHOBAHHN MAHHMWX O DPOAYKTHBHOCTH NPH ONTHMANLHOM BOLOCHAGKE-
HIEH N COOTHOWCHHA (aKTHYECKOR H MOTeHWHAILHO SRANOTPAHCTIH-
paupn. Moaeas npepcrapaser HHTEPEC 0O ONTHMHIAUMH — CcBAzed
MEHAY NIOTHOCTBIO pPAcTeHnli B nocepe, podocHabmelnes i npoayK-
THBHOCTLE B A HOHAX CFOLILA S MO 30 MJIEE TR,

B wmopeanx aposoro susmenn [4, 5| (CCCP) ana pacuera npupo-
cTa OnoMaccw HEMLIRIOBANO ﬁ:t.mrluuune VPaBHEeHnHE: PacnpeieIcH e
ACCHMILIATOR npopeacho coriackio Pocey. Bo BTOPOR M3 yEazaHHLx
Modeael clenama NONETES YHECTH B MOAC]H A30THOC nuTanbe. [Jocr-
POCH NOBOILHO NOAHBIA NoYBeHHBA GAOK ANHAMHEHN 830THCTHY CgE-
JHHENNA, NOrAGHIEHNHE az0Ta PCTYJAHPYCTCA HCXoaa na NPHHIKATA
ONTHMAALHKMX 103, BBELCHA NONPABKA Ha CHAGMEHHE 330TOM B LB
cToBbe gynsuni. [Mposesenw wncaennue IKCHEPHMENTH ¢ MOJLEILIO.
PaspaGotannas s Hnownn 387] wmonean mposoro  sumens  Takme
COMEPHHT OMOKH doTOCHUTEIA, Auxanua o PacnpeacacHnA accHMH-
JAATOB (3MONPHYECKOE)

B npeptomennon A, M. LTOAADPOBBIM MATEMaTHICCKOR  MOAEAH
NPOUECCH POPMHEPORBANHA YPORMAR O3HMON  MUCHILN [61] drorocuu-
TCTHYECKaR NPOAVETHBHOCTE STOM I-:}",'I'ip'[!."plal p:'ll;.'i.'.‘nr.-'-lTFI-II].lill'.'Tl."ﬂ HKaK
dyusung PAP, saamuocti nounw, TEMIEPaTYPH BOSAYXE, KOHICH-
Tpauin COy, comepmanus AocTynHmy $opm azora, Qocdopa n xa-
ann. Baok PARCOPELETEHHA ACCHMHAATOB B MOLETH He NEFEECTaRAEH.
¥pomail aepua onpeneiserca IMEHpHUECKH no obuelt Guomacee,

Mo pasnmue memny dovocunresom w ABXAHHEM  ONpCAeIReTeH
cyxan GHOMacca B MOjean POTOCHHTETHYCC KO NPOLAYKETHEHOCTH O3H-
MO mwennun [45] (CCCP). Pacnpenenenue accHMuiston npose-
AEHD Ha OCHOBAHHH pocTOBWX gvhkuni Pocca.

B CHIA paapafioTans nse Mofeam aas o3nMofl fmmenmmg [340,
373]. B nepsoft, npeanassavennoft ais APHAHOR 30HK, CKOPOCTEL Ha-
KOMAEHHA cyxoil GuoMaccw paccmartpupaetcs MPAMO (POMOPUHOHA -
HOH yame umemedics cyxoll GHOMACCE ¢ VHETOM BHEWHNX fakTopos
(TemnepartypH, BAANKHOCTH NOYRM, COIEpHKAHHA A430Ta B noyne),
BECACHHEX B Buje Geapassepunx dyvuxunii. Bo BTOPON MOLCIH eme-
AHEBHOE HakomAeHHe cyxofl GHOMAacCH OUCHHBAETCH M0 paznume
MeEay obiM GoTockrTesoM (xak PYHEUHH BOAOCHAGAKEeHHA H cod-
HEUHOH pANHALMH) H AHEBHHM H HOYHEIM AWXaHHEM (Kax ynkunm
AAHHE AHA 0 TeMOepaTypu).

Monean opuuposanus ypoman osnMoll meHnuL, o3HMo6 [,
APOBON MINEHHUW, APOBOFG SUMEHR W OBCa paspaboTanld HAMH W H3-
o#eHs B paGorax [88, 108, 189, 190, 192, 200, 204].

Kykypysa. B paGore Fannmuua ap. [40] npennosena aumasu-
HECKAR MOLLTH NPOLYKUHOHHOrO Npouecca KYKYpYaW 194 3agay
ONTHMH3AUKA Boanoro pexuma. [las pacuera GHoMaccw KVEVPYau,
BHpawHBacyofl Ha cuaoc, NPeANOMEHa CHCTOMA VPABHEHHE, ONHCBH-
BAIOWHX AHNaMBEY OGHOMACCH HalzeMHBX Oprafnos, nACULaINn AHCTO-
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poil NOBEPXHOCTH H unm'naauamam::;:T;rﬂ:;:i:P.smlu nousH, Buanwwit
L ACCUNTAH B ZARHCHMOC o '

qm?f:::—lti-up! pocTa Kykypyaw [321, 322] (CLLIA) onncan: (oto-
cnures Kak @ynkups GAP, Tesmnepatypu, Konuentpaunan COy n .”:”i-

aall AHCTA; AWXAHHE Kak QYHKUHA CKOPOCTH (OTOCHHTE3A, TeMne-
“E.d'l- b H OGHOM3CCH [OTACALHO AAA JAHCTREB, cTelaell B KopHei);
!]"Tj|gT aHcnNHpalHA ¢ YY4eTOM a3pOAHHAMHYECKOrD CONpPOTHBACHNA X
TE:-ﬁl rnF:n.mmH nogposa. Yepea spanoTpaNcnupanMe  YUHTHIBAETCH
::-uuﬂ-luue BAAMHOCTH Nousk Ha dotochdTes. Pacnperenenne accumn-
ARTOR — IMOHPHYECKOE, ﬁpunﬂﬂtt[u HHCASHHEE SKCNCPHMENT I'IF;:!
pasHEX YPOBHAX JABYX NAPAMETPOB — HHTEHCHBHOCTH CBETA H np

Ta NJGUIAAH JHCTA. .
pmrﬁf Crf:nL:nTEp (CLLIA) (380, 381]) paspadotan moaeas HHH}'IPI}?}[-I;
1as Koukpetsod mectuoctd (wr. HeGpacka). Haxonaenwne -:.:-?:cm
fHOMACCH PACCYNTHBASTCA B TEUEHHE BCCro NepHOAA pocTa, np::m :
cyxaf OHOMAcCR, HAKOMJICHHAR Nocie WBeTEHHA [uue_lm_naﬁn:ﬂ EE EE‘
HOBAHHH CYMMB TeMmepatyp), cumraerca OHOMACCOR 3C¢pHA.

. AW — DaAaHCOROE YpaBHeHHe, 4
“”mé TE-I;E:IJH KVEY Pyt SI?":'E.ACD, paspaboranioil B H'ra:m: [3.':':5-],
cleflada NonHETEa pacnpefeNedHis peiepBoR :rTﬂl!El'::l.-‘ll-‘rH: DOPaIyI-
upxcA nNpu POTOCHHTESE, MEHAY OPraHaMy PacTeHHd B 3ABHCHMOCTH

HX pocTa.

. {ﬁlgpﬁ;;ﬁut :E:plmnux H 3epHOBo0OBRY CASIVET HAIBATH ELIE MO-
ACAH COPTO W COn.

i 'l:n:ilr?:l. B mogean copro [306, 390] (CLLUA) cyxas ﬁ}mmama“ﬂ:-
PeAeAReTCH N0 PAIHHIE MEMAY (POTOCHHTEIOM H HOUHEIM AHXAHHEM.
PaccunTHBaeTcA NOTEHUNAILHHA (OTOCHHTEZ, KaK GYHEUHA COJHEY-
HOM paiMailiy, BEOAHTCA NONPABKA Ha BHeWHHe dakTopu I:re.uneﬂg-
TYpa M BAAKHOCTL NONBH), BIATHE B BHAe OespaiMepHux ¢y I-IB:EIEIH‘;
BaoK pasBHTHA NOCTPOEN HA OCHOBAWHN an:nepmmnﬂaapux JAHHED
N0 HAKOMJAEHHID CYXOfi GHOMAcCH OpPraHos pacTennd B .JHEH'E]'I?:HJF‘TF
ot (a3z pazsatin.  Pacnpeaenenue -EII:E]!M]I.‘]HTI]B—3.‘-1ITH|:IH‘H-IZ'I-H;;
Ha pasHux copTax HCNLTaHa YYBCTEHTEABHOCTH MOAEAH K EL‘MJ:IE[: [
TYPE, BAAHHOCTH, APXHTEKTOHHKE PACTHTLABHOTO NOKPOBA. ut*glltih!
Ha Tex e npHHlHnax pazpabortada nocaeaHas Mogenn copro |
CIIA).

1 'El;!:I]. Tpaanunonnoe Ganancopoe VpPABHEHHE HCNOALIOBAHO B MO-
Aeaw poeta W pasputea com [323] (CILA). ﬂiﬂ‘l‘&l:!lll'l‘Ei'l--ttl‘_-'HHI:HF_l
IEANOTPAHCIHPALUNE (9epes YeThHYHOE CcONPOTHRAEHNE), ||11're:.|t: :::
HOCTH CBeTA, TEMTNEPATYPH H NJOWAAN ARCTa. Yurenn @oToanxanne,
auxamHe pocta B noplepmkd. C noMomew 610Ka PazBHTHA npel-
CHAIWBASTCA JNATA UBeTeHHn (CKOpPOCTH PAIBHTHA pacCMATPHBAETCA
KaK (PYHKUMA AAHAB AHA B AHCRHOR TEMNepaType). Pammmfe,“:fi
ACCHMHAATOR — SMOHpHuecKoe. B smMogean caenana nonwTea Yeeo
azoToe nuraune. [lpeanosaraetca, WTO a30T He .1|t3u1111p4l:ma|| H
TALEDG JOCTVIHROCTR "_I.I'l',-'IEElﬂ,'l_l'.I-'B MOMeT '|.'I-|"|.'|3H|I'l|||]ﬂ'l'l1 YCROEHNE
A30TA, BCe u'prmm HMEIOT HeIABNCHMEEC CHCTeMB ycnnrlmsf ”-HTEF;
Koangectro yeBOSHHOrO 43073 KONTPOJHPYETCH COOTHOUIEHHEM CYXO
GroMaccel H A30Ta, PRCCUHTAMHEM M3 skcnepaMenta. Moaeas npo-
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BEPEHA A5l TPEX PasHEX No norog
] e qeT. OHa nossoaser pa
Y h]é 10 GHOMACCY PENpONYKTHENLX Oprason, ey
noce n
ART0B. OcuoBRRD a. menbsceoronch (GLA) 1% deingt Amropent
. J Konuenusn doungon. Apto
Aean [393] pawee noapoG : el tless
) HO paipabotaan Ty Komuenon
TEIBHD K KyaLType Tabaka [392] M o it
J | Mopeanpyerca  poer p
B Bercrathenoi ¢ase. Opram Ao
; 4 PAcTeHHA  (aHeTLA, crelan, K
PAIIEAROTEH Ha TPH KoMnapTs 2 ! = P
EHTA: 3anacHoll nya pa
YIICBOLOB; MOAOABE pacTyiy el
HE THaHHW, 3peawe dyn '
TEand. B Buge nyaa yraesogos u | Sy
J ; dKanIHBaeTcH sHeprus GAP
hopsmuposannas npu poTOCHHTE; ol Vi
I B XHMHYCCKYIO SHepr Y
IHEPIHI NYAa  PACTBOPHME Ly b
J MHX YrACBOUOB JHCTLOB HeNOAL:
pPOCTa MOIOANX AHCTLER K el g
J Awvixamus. OcTaswnas wyacrs ¢
NyJA pacTROPHMBIX YIAEBOAOR pmoal
! creban. B ceow ouepenn,
FHH Nyaa crebad, He Henoabaye e
; Mafs Ha poCcT M AWXanHe, AR
HCTOYHMKOM nyaa Kopueii. T ' ai Frasras
- VAKHM nyTeMm OnNCcaHa akkyu
CTEHHEM (PHKCHPOBAHHON sHep psli
FHH B CYXOM BEIECTRE Kak poay
rAapHLiM o0pazoMm npotecca ih 1 el
OTOCHHTETHYECKOR  Tpancdo
CHBETOBOH SHEpPruH B KHMNYECKY : el o
K} SHEPrHIO YriepoaHHx crAazed
e JIE Py el W
'.I:::l;ERFHI::LHLL[‘[‘IEEﬂpapcﬂ“ll'ril'f':;m:m"ﬂﬂ'n B COOTBCTCTBHH © NOTpeSHOCTHMH pai-
J HRA. LIpHHATO, uTo ofa st n
Lo ’ s pouecca peryan-
geﬁa "CH YPOBHAMH a30THOIO Ny.na opranos pacrenns. Ha ¢n1u}crmu-
. }Tp:a:]:;nﬂlzmi.;iﬂue POTOCHNTATOR OKAIWBAIOT BANAHNE TAKHE BHewm-
J s MHHEPAALHOE NHTaHHE, BOAGCHAGKEHHE
i » BOJ CHHe, Temnepa-
n!rrlijﬁr::. By;;ug::ﬂﬁ:&fé :;Iapamerpu MONEAH OUEHCHHW  Ha u-u:unnmLm
MOMEeAL NPOBEpEHa AAA pa:
e sl poBep AMA PastLX TemnepaTyp-
qari:‘.:::qa;;:u. SIIEHHTE.ﬂhHE;:I:l}H HHTEPEC NPeACTABAAKT MOJCAH XAOM-
' pafoTannble B A. las apyra AfiCTI
willag i E CENBCKOXOZRACTREH-
:I:H II"-J-’JI:T!.I'P fOKA Clle HET CTOML cOBEpIICHNNX Moaeael. Momuo
;E.mgg ABE Fpynns mogened XJIonuaTHHKa,
ki |£ nﬁm [382] onucana CTPYRTYpa MOMEAN pOCTa, ABIAIOIWLANCH
o WeH MOAETH NPOAYKTHBHOCTH XAonuaTHHKa, paspaboran-
“mgﬂr:apﬂu panee. Mojeas cocTont u3 Tpex Gaokos: Gaok BK.Ja1a
:ume.;:[::n';:t-|e.r:nnuﬁa& B NPOAYKTHEMOCTL, 00Kk npeoGpazosanng
PTHH H OJ0K KONTPOAR W pacnpesenenne d
J A OTOCHHTA-
:tﬂn. Buxoaw 6a0Kk0B MOrYT GuTe MpeicTaRICHH B A0HX Kegae-
WX HINYSCKHX WaH IHOHOMHYECKHX TepMHHAX B BHIEe CROPOCTEH
2::“359,1“::!1. [pu pacuere ofmero (POTOCHHTEIA YUHTHBALTCH COA-
Hm“ﬁ PAARAUNA, TEMNEPATYPA ROIAYXA, OTHOCHTEILHAR BJIAM HOCTE
= Y48, NOTEHUHAA noumenHofl Baary, konuentpauns CO. Pacnpe-
H,:t:u::-:i ACCHMHAATOB N0 Opranam paapaloTano Ha OCHOBAHHH AHTE-
p l}_jp A AAHHEIX © JHHAMHKE HAKOMACHHS cyxofl GHOMaccH,
i OC.IE ONPENEACHHA CTPYKTYpH OJ0KOB H CHCTEMi coRael  1am
||::r[§.H“-“ﬂ hoTOCHNTE3A W APYIHX NPOLECCOB BIATH FOTOBLIE MOLETH
i 1L30BANE MOrOAHBIE JaHHWE W COCTABICHA nporpaMma ans pac:
mmﬁ;.;cm pau.?n:-lmﬂ H ypoman. B uesom B stoft mosenn namwa merto-
A0 MOACIHPOBANNA pPOCTa H Pa3BHTHA XJONYATHHKA. [Mpaktu-
HECKOE e¢ npuMeHexne, No MHEHHI aBTOPOB, NO3BOJNT pazpaloTaTs

24

ax0ANY HHQOPMALNIO A% NPHEATHA Pelennil B YIpaBaAeHHN CHCTC-
soft MPOAYKTHEHOCTH XAONYATHHKA.

Ipynna ueeacnosavenci (dyukan, Bawep, Xeckee n ap.) uaun-
gast © 1971 r. paspabaTHpacT MOZEAN POCTa XAONYATHHKA Ha OCHORE
fandHCOBOrG ypasHeHs doToCHHTEIa M Awxanns. B pannnx papw-
autax moneanm [311, 337, 338] pesepsd ACCHMHAATOB HE YYHTHIBA-
k. SPPEKTHEHOCTL NPERPALIEHAA ACCHMHJIRTOR B CYXYH GHOMaccy
paCCMATPHBANACH B 3ABHCHMOCTH OT AMXAHMA. 3TH MOAEAH NEpBOro
pokoaenus HazwsawT SIMCOT L

B 1975 r. nosgnaacs Goaee copepmennan smoaeas — SIMCOT ]I
[357]. B aTofl mogenn paiBmBa’ace TCOPHA nepepaGoTER pescppon
VIJIPBOJ0B H A30Ta NPH FEHEPHPOBAHAN 3amaca yraepoia WAN a30Ta
119 PACTYUWIEro pacTenws wau oprana. B sTom e roay asropw pa-
fOTH [3?!3] yveopepweneTsosann moaeas SIMCOT 1. ¥raesoanui
fanaHc NpelcTaBRAeH TPEXKOMNOHeHTHOR cHcTemol annelnumx  and-
(pepeHUNAILHEX YpaBHennil nepporo nopAika (CKopocTs  oToCHN-
Te3d, CKOPOCTL AWxanns, obpasoBanne 3anacoB), asoTHWA Oanane —
VPABHEHHAMH, OTPAMAWMNMH HIMCHENHA PE3CPBOB 330Ta BO Bpe-
wenn, Tlpr yuere azotHoro ofsena apTope Henoapsosaan Goaee pan-
pok cROK Molens [344], cneumanbHo NOCBAUCHHYHD OUCHKE NOT0-
MEHHA 0 HCNONLIOBAHHA a30Ta AA5 POCTa pacTenmil.

Moaeas SIMCOT I] pxoiuT B cHCTEMY NPOAYKTHBHOCTH XJ0M-
YATHHKA, KoTopas, cordacno [320], cocToONT M3 YeTHpEX NOACHCTEM:
1) noacueresmu MOIST (paamnpoers) [319], onucwBaoued notok
paard B nouse N obecneunBarmomed Bxon B noacnetemy (2); 2) noa-
cicremns EMERGE (npopactanwe w sexonaw) [391], ofecnewnnao-
neit Bxo1 8 noacweremy (3): 3) noacmeremw SIMCOT 11 [357];
4) noacweremus HARVSIM, nmurnpyomei stane y0open xaonuat-
nika [345].

Osomnble kyastypel. HuewTen Mogean pocTa HEKOTOPHX OBOULHEIX
kyasTyp. B BeanxkoGpwranun pazpaloTans MOACIH cajaTta, Kany-
cTH, caxapuofl ceekaw. B monean caaata [332] nakonnenne cyxof
floMacchl paccMaTpHBaeTed Kak (YHKUNA cOLCpHKaHHA a30Ta B HAaA-
semuofl wactH. AR pacueTa NOTJOWIENHA A30Ta B 3aBHCHMOCTH  OT
ErO COLEPARAHHA B nouse nveerca G0k AnHaMmukd wuTpatos. [lpn-
pocT cyxofi GHOMACCH OUEHWBAETCH MO MAKCHMAJIBHO BOIMOMHOMY
NPHPOCTY € YYETOM JHMHTHPYIOUIHX ycioBui. Makcumainduil eme-
AHeBHW NPHPOCT, B CBOK OYepeilb, PACCUHTHBACTCH MO NOrHCTHYE-
CHHMF’ VYPaBHEHHN KaK q:i!ll'IIHI'.L'HH MAKCHMAIALNDO BOIMOMNOMD }rPUH{Eﬂ.
Monear uenoapaosana AJ% NPOTHO3a OTALIBYHBOCTH K A30THHM yaob-

peHHAM OpH paanux yeaosuax. Ona smoxer OWTe HCNOJb3IOBAHA L8
pacyeTa ypoas cajaTa B 3ABHCHMOCTH OT 1036 A30THWX yaobpe-
HHA, cnocofa MX BHECEHNH, BOIPACTA PACTEHHA, NOYBEHHEIX H NOro1-
HEx yeaosnit, Ha anaiornubux npHHUMNaX aBTOPH CO3AAAH M MO-
aeaw pocta kanyetw [312]. Tlousennmift 6ok MoAeAn  ABJRCTCR
BEChMA NOAPOOGHEM M DNHCHWEBAET HE TOALKO NPEBPallCHHA A30Ta, HO
W Kaama.

Caxapnas ceexaa. B pamueft mopean caxapnoil ceexaw [367]
Hakonaenne cyxoit OGHOMaccH B NPOMECCe BEreTalHl OUCHMBACTCS
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ne  OHajancoBOMY  VPAaBHEHNID,  pacnpeiencnne  HOTOCHHTATOR —
no  cOWHYHOMY  A0J00METPHEECKOMY 'PABHEHHID CBA3H  MeXAY
Guomaccoit aHcTa o obmed GHoMaccoll Beero pactenns, MoTocHHTEe:
PACCUHTHBACTCH no monean ManTica, auxamme pocta M NOLICPHKH
PACCMATPHBACTCH B 33BHCHMOCTH OT TEMNEPATYH.

CAeqYIOMHM WATOM Ha NYTH COITAHMA MOIENET CAXAPHOR CHEKAM
apanetca moaeas SUBGROW, paspaGorannas s CIIA [326]. Xota
OHA NOAYy4eHa A YcaoBHf, Koraa cnalmense BOAOR # NUTATENL-
HEMHE 3JEMEHTAME He AUMHTHPOBAHO, pacnpefedendHe AcCHMHAATOR
CGCHOBANDO HA NPpHHURNAX, HRAOMEHHEY D¢ BrtoMm. uTo nopmumiaet ik -
HOCTL MOJeAH. Moaeas nospogfeT paccuuTaTh KpHswe pocTa caxap-
HOT CHEKJL B OHTOrCHESE,

Ecaun mogean CAXAPHOR CREKAB ABAAIRTeR Goa¢e ofWHAMH, TO MpH-
MENEHNE MOMeTed canata M KANYCTH, BHAHMO, CTOHT CYUHTATL orpa-
HHYEHHEM 129 OBOWHEX KEYJILTYP HMCHHO 3TOTO THMA.

Jhouepna. Tleppan nonwTka NOCTPOSHHA MOMEAN PoOCTa JHilepibl
oTHocHTeA K 1969 r. Moaens paspaGotana KoMKpeTHO Iast nacTOHuy
oiKoll W3 ofaactell Asctpaamn [316]. Hakonaenne eyxofi Gnomaccew
ONpEACARETCA NOTJOWEeNHEM BOAW W3 NOYBE H CKOPOCTHI TPAHCOH-
paudn. ABTOpH NOANEPKHBAKT, Y4TO HCAOAL3YEMHE B MOLCIH CBRIH
ABIAIOTCA ANNPOKCHMAUHAME 0 NPHMEHATE MOACIL CIEIYET ¢ HiBe-
CTHOH CTENEHLID OCTOPOMHOCTH,

Apyras npoctan IeTepMHNHCTCKAs MOAeads pa3palioTana Takmke
aan Ascrpaann [329]. HenoapsopamHbie B MOAEIH KOJHYSCTREHHEE
JABHCHMOCTH NOJYHCHE FIaBHbyM 00pazoM H3 IKcnepusmenTos. CKo-
pocth rasoolumena B coofmecTse (Ha CBETY M B TEMHOTC) paccum-
TaHa Kak QYHKUHA HHAEKCa JHCTOBON NOBEPXHOCTH, ofmedl  cyxoit
GHOMACCH, TCMAEPATYPH BO3AYXA, OCBELIEHHA M CHOPOCTH POCTa Tpa-
BocToA. JHeBRan NPOAYKTHBHOCTL KYJALTYPH pPacCHUHTHBAETCH N0 pas-
HHue doTocHNTesa H  AWxanud.  Pacnpeneaenne doTocHHTaTOR —
smnupudeckoe. Moaenn No3BOJARCT OUSHNTH MOTEHUHAALHOE HAKOM-
JdeHne c¥koit GHOMACCH TPABOCTOA NPH pPaiiHiHLX YPOBHAX  OCBE-
WeHHA H pasHoll Temnepatype (Boda W MHHEPAALHOE NHTAHHE He
JHMHTHPOBANL ) .

Cromuee mMofeas poeta awouepns —SIMED [362] (CILA). Ouna
MOMET PACCMATPHBATECA KaK MOJAEAL MACCOBONO MOTOKA €O CHOpO-
CTAMH, KOHTPONAHPYEMBIMHE BHEWHHMH o BUVTPEHHHMH  (pHIn0T0rH-
qeckHMH) yeaormAaMmH. Moleas ocHOBAHAa Ha ONHCANHM CACAVIOULNX
npouneccon:  GoTOCHHTE, TEMHOBOE IHXanne, GOTOAMXANNE, POCT,
pacnpenenenne accHMuARToB. CROPOCTE KaMIOro npouecca  BRpa-
HAETCA KaK 00 MAKCHMAALHON CKOPOCTH ¢ NOMOUILG Gezpazuep-
HHX KOSDHHIHEHTOR. POTOCHHTEY — (PYHKLNR COAHCHHOR paawaunn,
GHOMECCH JAHCTA, PAIBHTHA, NJCUIAAH JHCTA H YAKe HMeRLerocs Ha
AZHHHA MOMENT COJAEPMAHNA YIIEBOI0B B JHCTE: ARXaHWe — drynk-
s ﬁi[ﬁME{!CH JIHETA, {'[h.1HL'lrII!EII"I E'l.ﬂ..;'l_ll.i-l.]lllh, TEMNEPATYPR BOINY XA
H EHJEPHEHIIH }-‘]'.‘I-L'!-!If:l,"ti]!! B JAHCTE, xHTH MOACTE PACCHHTAHA HA &0EK-
BATHWE YPOBHH BAAKHOCTH MOYBW W vioOpenuil, oHa BecuMa nepe-
MEKTHBHA B KAYECTHEE AKTHBHON CHCTEMBl YNIpaBIeHNA.

Pafirpac. B ansasmudeckoil MOfean pocTa MHOTOAETHEro paiirpaca
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a7 qTEHE HAKONJEHHE ACCHMHAATOR B Pe3yaALTaTC poTOCHNTEIR,
[.f'rl'ﬁ] :II i IHAATOR, LMXAHNE DT!.'III!'.'H]IIIIE" THANEH, IZI.EFIE']'IF!E-
IHﬂlpmu:lEH“:::I:::::;"T}:I-HB r.lei:-l-?,ﬂ.}‘ uT{*ﬁ.rw:n n aHcToM nocae aedoan-
Hlm;m:lﬂl'lriiﬁiﬂ l.'-}HE..‘.'-lHI:'HIID A48 NOHBAAKDNLEXCH JHCTICH. Moa Mmepe-
i 139-"3“1“_-“ ACeHMHAATOR NOHHMAETCH HX pacnpeaeaenne E i [
I 8 46 JHCTLH, KOTAA peaepBu cTeban NEPeHOCHATCR B AHCTLA
ﬁwaaufm.::*ﬂ:nm;mum ﬁm:*ra- 10 nepepacnpelelcHie NpoloTRacTea
’;J:I.;ummm BECcHMA OFPAHHYEHNHOrO TMEepHoia BPCMERH. Kpunf ; T:?Sr-ﬁ;
e NTLBAETCA NOCTOANNOE Mepepacnpeseiente AcCHMHAATOR M. J
L fi amer, utobn obecnednTh paAcTAMEHHE ANCTA, BO3HIKARHILETO
: H‘-::I:an-reua;- Pacnpeieieniie acCHMIATOR TPOBECHD Ha SMAHPH-
i::..m:!: ocioBe. MOAeas NOIBONRET PACCHHTATH CYXYR ua‘;:c}'n paf-
rpaca AnR NEPHOAOE BErCTATHRHOTO H pf‘]][l-.‘.’ll:l.j"I-I:THHElDl'ﬂ Hr; Hﬂ.::l o

[unampgeckan MOAETL ﬁrﬂp‘.’i!.ﬂg-aﬂlﬁﬂ““ﬁ NaKOBHX Tpam pasp

1a WEMH W onWcana B padoTe : :
Hosens ypowan von, spersoncinan I, 1, Supactcin, [0
accMmaTpuBaer (OTOCHHTER H J )

E:EI.F. ¢3'HPH:LHH:| @AP, BAAKHOCTH En.::;.e-ﬁ"Eﬁ:ﬂjﬂermaﬁg:ﬂmg
- ro NUTAHHA. e A

Eﬂ:im:u 35::::25:]11:"%:“%::9 thopuHpOBAHHA accHMpAMpylomel  no-
“Lpﬁiﬁfﬂf'ﬁ;mmm HHTEpPEC NPEACTADIAKT MOLETH np::rny,n_im;!tg?:::
Tpas, paspaoTannnbe B paMiax monenel nacTOHIHLIX  FROC
Euriaﬂrwrz:hﬁiuﬁu?l%q]yqew poTOCHNTEIA W AWXANS B OUEHKE pOCTA
GCHOBARB MOLEAN Caxapuora T‘IflﬂfTHIIHE_I! O THETH RS, e

Moneas caxapnoro TpocTmuka  [315] (ApcTpaaus)  ABJ .

5 OCHOBHOM KONUENTYaJuHofl. ABTOpW NOJAralT, 19vo aan HTaa?H'i}:?:l“
nofiera cAeiyeT PacciNTHBaTL (POTOCHHTES JAHMCTA C VaeTOM EHt:Pnﬁ-m-
AHCTA, YPOBHA OCBCIIEHHOCTH, Ce30Ha H YpPOBHSA uumnuz.a npll*ieu
1IMO TAKAKE PACcCHMTHIBATL AMXaHHe OTACJABMEX OpPrants, e
cTeGan pasnednTe Ha BONOKHHCTYIO H cm;lepma;uym .-‘:Hap T
Mo pasniue GoTocHHTEIa W ABIXAHHA MOMHO HANTH ps..u:paﬁ rg as
A0B, KOTOpHWE 3aTeM CAELYeT CYMMHPOBATH B LEAOM 118 BC J p o
HIH, MOCAE HCro NX MOMHO CHOBA pacnpeiediits no nobera {pﬁ ¥
AATOp pacnpeic’eHns He YEa3au}, .mﬁa_am{:—: K Tr-ww;}::-:{n;mmrgu.n
syiommvMecs npH doTockuTese, PakTHUCCKAn CHOPOCTL e
PACCUNTHBAETCH Ha OCHOBAHAN MaKcHManbHoll CHOPOCTH r{nn.:g.l ;
W3 onmTa) ¢ MONPaBKOA Ha YCAOBHA ONNTAHRA, BOIOCHE Ve i;:l:‘nﬁ-
ocpequenns. Ofmee AWXaHHe DAcCHHTHBACTCA MO ypaBHEHMD |
KPH: pacnpeieledne — MIHpHIeckoe,

1 ﬁpuafmu noncoaneunuka [342] (fnomna) crOpOCTE HAKOMAE:
Higsl cyxoft GHOMACCH NPHHHMACTCH npnnnpunmpanmﬂ paInoCTH E:-;ﬂ:
pocTell POTOCHHTEZA H UHXAHHA NOLICPHKH. hD';I-liH]illui:E'ﬂT “Pﬂ::arr'.n
ioHaALHOCTH onpeaeaserca dakTopoM AWXAHHA POCTE. umaa::l iy
¢ npespalliennes YTACBOAOR B cyXyw OnoMaccy. Obman cl:-'.up::!c :: e
TOCHHTE3a PACCUHTHBAETCH B JABHCHMOCTH OT Lllnieuuc?!mmﬁ"m“ ;
Heupofl painamnd, HAYAJILHOTO YrAa HaKIOoHd CRETORO Hﬂp it
ckopocTr OTOCHHTE3a NpH HACHILEHHH cpetoM (nocheanas — g}

o




LUHR TCMnepaTypu H Bozpacra ascra). dmxasnie PACCHHTLBAETCH Mo
Ypasrennio Makkpu; pacnpesenenne ACCHMHAATOR — MNP HYCCKOE,
Potocuntes, auxanne n PAcipeileleHie accHMIAATOR MOLCAHPYIOTCH
B CBAZH C BO3PACTOM PACTCHHS.

MECTO CPCAH BCEX NEpeqMHCAeHHBX MoZeaedl, OCHODAHHELX
Ha 0aJaHCOBOM YpPaBHeHHH HAN Ha [pPOCTOM JOTHCTHYECKOM YpaBHe-

aun [312, 332], sanumaer mogeas POCTA NWennUbl, paspaboTaHHan

Kaaycom s TP [318]. [peanocwakod MOAETH  NOCAYMHAN Npef-
crapaennn Jlumsepa [351] u Jlaxa [349, 390] o ToMm, uto B pacry-
HIEM PACTCHHH HMEETCA MHBAA CHCTeMHam Macca, OCYLECT BN
MUIHCHHEe DYHKUHH, B Macca, obpasyeman 3ToR cHCTeMHO Mac-
COll — «NPOAYKUHOHNAR® Macca. ChcTeMuas MACCa  BOCIPOHIBOJHT
CaMa cebs M NpoNOPUMOHAALHA Macce uHCTOro Gedxa B PACTeHNH:
Ui TANME KATANHINPYET CHHTES NPOAYKUNOMHOA Maccw. $akTHue.
CKH 3TO — paslefeHne cyxoll GHoMacen no (PYHKUHONAALHOMY npH-
snaky. Memay obemn maccaMmu s XONe pPa3sBHTHA PacTeHHs yeTa-
HABAHBRIOTCA ONpEeaeACHHEE CRAZN,

Mpunato, uto B daze BCXOAL — KYIMEHNE OTHOWEHHE CHCTEMHOR
H IPOAYKUHOHHOH Macc A0BOALNO NoCTOAHHO. [0 NOCTHMEHHW Cll-
CTEMHON Maccoil onpete ennoro KEPHTHYECKOrD IHAYCHHWA HayHHacTes
MAROMLIEHHE NPOAYKUHOHHOM  maccw — dhaaa KYUIEHHE — KONOWCHIE,
Koraa ortnowenme mace focturaer cuops ONPEACTERHOND KPHTHYE-
CROTO ZHAYCHHA, HANHHACTCH NOCTPOCHHE CHCTEMHOR MACEL renepa-
THBHHX Opranos —rencpatusian dasza. Korna cootnowenne Mace
5 TEHEPATHBHLIX OPranax CTAHOBHTCA KPHTHYSCKMM, HAMMHACTCH CHH-
TES NPOAYKUHOHHOR Macchl redepaTHBHHX opraHoB — aza waanea
IEpHA.

VPABHCHHS, CBAIWMBAIOLINE 3TH MACCh, OAHOTHIHE: HMeeTen dhak-
TOp NPONCPUHOHAABHOCTH, & BAHAHHE BHELIHHX pakTopos (cotepxa-
HIC a30Ta, BIAKHOCTE NOYBW, KoHueHTpauns COg) sBo;HTER qepes
QyHKuM BANAHNA. AcCHMUAAUKOHHAR ACATEALHOCTE  PACTEHHS  pac-
CHHTBBACTCA B 3aBHCHMOCTH OT coaepmanna CO; g BO3AYXE, Temie-
PATYPI BOZAYXA W OCBEULEHHA,

B nepesoii «paGoraiomeds, BEPCHH MOACAN COOTHOWEHHS KPHTH-
HECKHE MAce W HX Ha%a bHLE 3HAYEHHS 3ajamun. Bo BTOPOIH BEpCHE
MOIEIH ABTOp mMONEITaacs pazpaboTaTe GadaHcopwe YpaBHenna Aas
olMena Mace b pacTeHnn.

dannan mogenn nproGpess O GABIIYI0 UEHHOCTh, ecdl O
ABTOPH CMOFAH PACCUHTATEL £HI MOLC1Hs EPHTHYCCKRE 3HaueHHA OT-
HOWEHHA Mace H NCMOAL3OBATL 3TH IHAYECHHA Kak PEFYAATOP HACTYR-
ACHNA (B MOJACAN) (a3 PAIBHTHA PACTEHHS.

XOTA B HACTOALLEC BPEMS HMCKITCH AHHAMHYECKHE mogens dop-
MHPOBAHNA YPOMAA DONTH N0 BCEM CCALCKOXOIAACTEEN HiiM KYAbTY~
PaM, MOAeIHpOBaHHE NPOAYKUHOHNOIO NPOUECCE RIA OBCA H O3HMOR
PAH MPEACTABACHD TOALKO HalBMK Moaeaamy 196, 204] .

Mo wesasHero spemenn e pazpaaThBaincy M MOAEAW Mo  Ta-
KOl BaKHOR KyawType, Kak Kaprodeas.  Bnepewe aumamuueckasn
MOLENL POpMHPOBAHNA Ypo®an KapTodeas, yunTHBAKWIAA ocoben-
HOCTH 3TOll KyALTYpw, GHAa onyGaHKoBaNA B pabote [189], a nosa-
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70
apraNck apyrue smomeaw [70, 333, 334, 375]. B paGore [70]
e HAA ypoman kapTodeis OcHOBAHO Ha
pealue npouccea GopMmupona yp e
::;nmm:mtfm ypassennd, Heckoasko no-uHoMy noctpoet ;
Al -
jcoMoTpennas  paGorax (333, 334, 375]. ot 5 L VTR
Bee ONHCAHHBIE AHHAMHNECKHE MOACAH POCTA CEAb SOURRRIRRIL
;% KVALTYP NO3BOJAKT PACCHHTATE HAKONJeHHe CYXOH OHO s
”!L-n-u'm'u B TEYeHHe BEreTAUHOHHOTO NepHOla B Janlln:HM::rt;nT::; )2
dtx-._-m;.;nu, OAHAKO ANLIbL B HEMHOPHX 3 HIX CTaBHTCA, s
i |:.|1_‘|||ﬂl."TEF|, 3874493 WCNOALIOBAHNA MOAeIR 1A8 "pa“t‘:—n -
" ; ) _ :
'1:“-1‘: K umcay Takux smojlencid caeiyer oTHECTH npr_-:-p.:i:.: :-I:H o
l-lf-u: Fanamuna u ap. [39—42] aas ApoBOR MueHNILL 'H}nﬁi:uul
':-;.pﬂﬁ ATHRACMEE A8 ONEPaTHBHON YOPaBJeHHs NPOLYKL el
l.ly;:uecmm. Moneaw qopmupoBania ypoiKan Apoboro _ﬂ‘-lr«'l{[“rilﬂl,.mp o
..},,t.;l,-:unan Cuporenro u ap. [4, 236—238], npeanaznatena nas p
' i AOCHYCCKHX 3aaad.
[eHHA PHIAA ArpOMETEOPOIOrt juragolt 1.
e ]-“_JHEH_-I::]M ANANTANNH MOAEIH LA GOpEASACHROTO I:-.I]:;erllgﬁj,::h[
GOTKN CTPaTErdH YNPapieHHs npo)
B HACTHOCTH, 1A BHpa 1€ ity
' » poocHabmEHHA M
OUECCOM B YCAOBHRX PasJaHMHON : METE
I:-I-]::':Em [379], & xoTopoil paccMaTPHBAAHCH BOIMOKHOCTH Tpex M"E:
E el AR u1;|,113||n;|1 VpomKas N0 MeTeopoaOrHHecKHM AGHHEM padil
AL ,
HEX PETHONOB. :
:..,[!,Fruuiﬁmu;pnn:muue AUHAMHHSCCEHE  MOJBIN, HPEAHEI:‘HELIE“H-II:E«;EI:
HCMWBIOBAHHAE B ETFUMETL‘UI_.'I&1CIJ'HHEEHHN EEHQH{'T?TII { n 5 I.::!‘Dnl::-l-l-_r}.ﬂ
- ! KaK 2
10013 eaoMy paay TpelfoBaHn
JIAHE YI0BJETBOPATE L : : 2
' r ¥ 10 CHX nop ap
pe OMIJIEKCY NAPAMETPOB), KOTOpHE |
TYpe, T4k H N0 KOMN . e
; . (WX eaci He GopMyaHpOBAIHCh.
pazpaloTre OGHHAMHYECKHN MOQ
1|::|'24:~.1 qTo STH TpefoBaHHA AOJHHB COCTOATE B c.rlt'.l?:mm:m.mm
. {'T;-E.rj-.'T}rpy smoaenel neobxoanmo pazpabaTHBaTh fl }';;:ﬁu-e maHF
s TR CHCYHBANA JOCTATONHO *
yrole OHA, ¢ OANOR CTOpONE, obec : ;
calile OCHOBHLIX NPpONECcCoB mllaue,l.iaﬂ're.ﬂ]hmm‘u [qmru;::lr:li:':i;?!. 1;:;::;
IKOCHETEM (NOAR), SAEMEHTOR I nya.
HHA, pocTa) Ha YpOBHE 3 W
OpraMs pacTeHHA). :
HHE pACTEHHA) H KOMOOHEHTOB | . |
¥r L-ii—:mum ygmmm BHYTPE (AeATEALNOCTL YCTBHL, l.h}'llit:l:::ﬁ::blgf:i_
s mmmmwwﬁzgaﬂxﬂﬂpw??ﬂ?u:c; I'lu'fnu‘:[ ﬂ|:"a Hgfa:r:ﬂaﬂﬁ&:m.lmamm
yepo B pabote Henhxo ] : I !
II:'.rr':il."I]:I!ﬂ"E npuulz'tma'. HO HEe B NPakTHYECKH OPHEHTHpPOBAHHOR MO
T MHA NpeaycMaTpH-
C apyroii croponu, CTPYKTYpa Moaedei  aoq F- et
BATH NCHOJBIOBANHE TONBKD TeX MapaMeTpoR, AAA OUEHKH
HMETCR AOCTATOMHD NOJHLIC 3H::m:'pu:-r-:*nm.m11ucn.;:}:flllil::]b:;hﬂh M
' i ; ; Wi caenyer no; ¥Th,
Tpetufl Bamuuil MOMEHT, KOTOp peops
HOCTHYECKNX 1eaefl, cocTonT
of ajantauun mofenei aaa npor o tiies
; ; i Ha Oogee BWCOKHA VpOBEHB (N
MORHOCTH <A0IRATHA® MOJICIH . 5
HEHIKD ¢ VPOBHEM 3IKOCHCTEME) — Ha ¥PODERL tCE11bEH:;Eﬂ;zIF:'lIII::‘II:l:_IrIb
e ofJacTHs H «pernonu» (cM. ll:mn:. I.l1_3- :ht:-r::l:.:;?:.::l n:; paumfmﬂ
Haeckofl HIMer !
JAHINE ¢ MOMOULEK OUCHENR rearpac x i
voaean. Ocofenno 3T0 KacaeTed TAKHX NapaMeTpon, Kak g -:::» e
yukenn. Pasymeercs, 970 HOCREHHO 3T0 BAHACT W HA CTPYKTYP)

Mogened.
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t:nm*pl:muur:ﬂ Hl‘“i}lf':.'-:l:r_.'l:ll!'.1!u?.[ AHJAHETCH TaKHE orpamiuacHe OfLeEMaE
BMOTH o IIl.l'l."I'}'IIHHJJJ.I.L']_I i:![t‘p:‘!T]il!lHjﬂ a |'|:|u:'.||_'T\-|_=|:I:p[:_'||_:|r|.|l||:\-g|.;.:'r|'| Hii-
l'.|.iI|ZZI|iI!l-'IE[[I1II.

He menee pasubiy ABIACTCA BOIMOMHOCTH OUEHKH BOEX FApaMET=
pOB MOACACH NPAMEHNTESIRHO K PA3IHUHEM KVARTVpAM H ofecnegen-
HOCT ll]llbﬂ]”-l-ﬂlll!l.'l-.l AL H‘rllhl'.'_.]_{".'.ll'_"HIIH [I.;'I]]ij:l.u_'-'l'“':uljll._

lnasa 2

PA3PABOTKA CTPYKTYPHLI MOJEJIEA 2O0PMHPOBAHHA
YPOKAA CEJNBCKOXO3AACTBEHHBIX K¥JILTYP

2.1. Mopeanponanne DCHOBHEX HHIHONOTO-BHOXHMHYECKHX
MPOUECCOB — COCTABAAKUINY NPOAYKUHOHHOTO NPOUECCa pacTenmil

[pouece IPEJJ].\III[!HHEFI]HI YPoEaEa paccMaTpHBACTCR HAMH KaK CO0MHK-
H2A COBCKYMHOCTH UEJ0To pAia GuIN0I0THYICCKHX NPOUECcCOB, NHTEH-
CHBHOCTE KOTOPHX ONpefenfeTcd He TOAsKO (PakTopaMi  BHeeR
cpeln H OHOAGrHYCCKHMN ocobenHOCTAMP pacTeduil, Ho W B3aUMO-
CHAILID MEXKAY CAMHMH NpoLeccamy,

3epuosnie kyastypu. Mogeanpopanne dopMupoBanun  ypoman
JEPHOBRX KYJILTVDR BEIOHACT HOITHWECTBEHHOE ONACAHHE
IZI:IIIZI'.|'IZZI|."I1I-I'I.'|Z'.'1F.lI ABIXAHEA B POCTA.

[Tpn onucannn npouecca oTocknTesa Jwoloro na PoTocHATEIN-

P!-'-H]“rll'”‘: '|'.|'|'.| ramonp HaMi B3IATD 34 m‘Frrm}' !.'p."l:'[“[l.'_'IIFII:'-TIIII[']Iﬁ{I_‘IH
[364) :

n POUCCCOR

i il =
Iy = —max % , =1, s p (2.1)

gy Y P

ETIAX §

rie ik — HHTEHCHBHOCTE OTOCHNTESa (-TO Opraia MpH ONTHEME0b-

HBIX YCAOBHAX TENAO- # BAATOODECHEYCHHOCTH N PeaJbHHX YCAOBHAX
ocpemennocT, MreOg-am=2.9=1 @g.g i — WHTCHCHBHOCTL  (POTOCHH-

TE3a i-To OPrana npH CBETOROM HACKILLEHHN W HOPMAJLHON KOHIEH-
tpaunn COy, MrCOz-am~2-v~'; g4, — HAYAALHWA RAKAON CBETOBOR
kpunoi dotocurTeaa, MrCOg.au=2.g4=1/(Bt-m=%); | — uHTCHCHBHOCTD
PpOTOCHHTETHYECKN AKTHBHOA pazmaumn, Br-m~3 | — anetws,
r:'n't':u.1|1, |'I-— KOOOCLH, r— F[UHEP {'}'THH ]'.IHL‘.FIL".I'HDFI:] I'I-E'pHL'I_'Iﬂ_

1-.[1]“ ﬂrliﬂ'.'l.r.'.'l-l.'lll'li[ HHTCECHCHBHOLTH I.irlll'F[ZII!IIHTl.'.-lﬂ EOOTOCRER 3INAYEe-
HHe GOTOCHHTETHYECKN aKTHEHOH paamauan [(PAP) npuusuactes
F.‘-I.'I-!ill]d"a! FHAYEH M q'-'.‘I.F' H3a BE'FII.‘I;HEI-‘I I'|'|:':H'I]!'|11" MxeRda: B OCTa dLHEX
cAyRanx yuntueaercs AP euyTpH noceea.

HutencnerocTs GoTOCHHTEIa pasauuHa Yy pasHux Opraucs pac-
tenmn [116, 290, 293). OTHocnTeabHO BHICOKON HHTEHCHBHOCTRIO do-
TOCHHTESA Uﬁ.'.li!_.'l_:'l]'l.l-f BATOC R ]T.’ll'l|'|-]5'h|L'|]. B Haua o qh’l:%lﬂ MOTONHOA
CIIETRCTH HMHTCHCHBHOCTh l.']:lI'ZITI'ZIL‘HH'I'L'.-iH FTCMCHTOR ROJECA HMECT HE
'-.11."![!r|||"r|.'|'l:!l II-I-I.".'II['-Ii[iE].'1 HEn } AHCTHER _.'IH}'?.; FII’FII.‘GE['I!!IL HF}'{‘HH il 3HAYH
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cenpio GGABLIYID, WeM ¥ JANCThER TpeTLero Ccoepxy spyca 12}_-I|..
EI‘-I'-':'-‘-‘-"” STOT PAKT MOMHO YUECTh, noabHpan A0 Kadaoro oprava
R [pHBHE.

LHLE?;:LL:L.:!F:U (2.1) npumennmo anR pacueta GoTOCHHTE A B I'.':-lL:.::n_-
LOTHMECKIT ONTHMAIBHEX YCI0BUAX CPEAt. Ilasn pacuera l'.ll:n::m::{nn-. 38
g peanbHHX YCI0BHSX HeOGXOAHMO YHECTh BJAHAHNE BHCUINHX pak-
rOpoB i fhaiu PAIBHTIH PACTEHIN. 2

IlnA yMETd BJAHAHNA TeMnepaTypn BO3AYXE H BAGMKHOCTH NOYBH
qenob30BaHE BYHEURH BJAHAHAS, HIMEHARUNECA OT 0 Ao 1. .

HaseHenne HHTEHCHBHOCTH OTOCHHTEIa B OHTOTCHE3E B JANHAMA-

qeckHX MOACIAX NPOAYKUHOHHOTO OpPOUECcCa pacTelni He YHHTHIBE-
a0ck MAHN YUNTHBICTCA Hepe3 '-.|?.[||H[:III|-I{‘I:‘1-'II!¢‘ hI]'.-.Iq.'.lfFl]!II_IIL'.IITI;[_ Oanako
i3 OUOJIOTHYECKON  AHTepaTypH [246, 252]) xopowo HIBECTHO, YyTO
HOTOCHHTETHYECKAR AKTHBHOCTE ANCTLER Pasintia Ha pasHWX 3Ta-
% QHTOMCHE3a OTAEABHOTO AHCTA W PACTEMHA B LEAOM.
W MmouoaMX (POPMEPYIOLLNXCH AncTLes Jwnoro Apyca poToCHHTE-
puqeckit annapat cHopMUPOBAH Cle HENOJHOCTLIO B HC odecnein-
pAeT BHCOKON HHTEHCHBHOCTH doTockuTesa. 3Tofl CNOCOBHOCTRI0 OH
o AAMECT TOABKO ¥ 3peInX QYHKUHOHHPYIHLHX JAHCTHES. B onro-
refedt UeNoro PacTeHHs HauMeHblled HHTCHCHBHOCTLI doTocHnTe3a
ofiaanamT JuethA B daze Bexolos ¥ APORKK  KYJILTYp H B faze
poanhHOBACHNS BETETALNN ¥ O3NMBX, KOrAa aHAaTOMHYCCKAR W MOp-
oaoriueckan CTPYKTYpa JHCTa Re abecneunpaet ontaMyMa oTto-
cunTeTH eekof akToeRoeTd. JIHCTLA, KOTOpHe ABAAlTca QOTOCHHTE-
THYECKH AKTHBHRMIE B fGpnee nNoagnue ll'.IH.'iLiI oUToreHcza, OTIONYAHNTCH
CTPVETYVPHEMIE 0 PHEAN0OAOTHHECKIMH :':EIPEI-CTt"p!I!F{'TIIHIl!'-l]!, ONTHMATl:
WM A% HYX GOTOCHNTETHHECKOR AKTHBHOCTH. 3TO JNCTHA CPEIHEro
ApyCa. Takan paznoKavecTBCHHOCTE JHCTHER Mo ApYCay oNpeleReTcH
HEONHOBPEMCHHOCTLIO HX NOABJIEHHA H TEM, 9TO HX PAIBHTHE CRA-
AN AIBHTHEM PACTENHA B UEI0M.

I]1.E;|F;|mnm ¢n¥ﬂcuuruna s ontorcuese yureno [108, 190] wepes
YVHEUHK, KOTOPAA  ONHCWBAET  WHTEHCHBHOCTh (hoTOCHHTEIA IO
-r|-1|':u||5| B 3ABHCHMOCTH OT GUAHOAOTHYECKOr) BOIPACTAE PACTCHHA, I1a
PYHKINA HAIBAHA NAMEH OHTOSEHETHHECKOE KPUAOI POTOCURTEIR [190].

" Toraa, AA% peajbHBX YCJAOBHA cpeibl, YpaBHeHHE (2.1} npnobpe-
TACT BUA

ﬂ‘h = M 'I.tur'ﬂ"qu':rp. (2.2}

I'JLE 'Tll, — HHTCHCHBHOCT R I:I.'II.':l'I'I:'_ICIII-LTL'Zia B [III:'.H..'II.'HH!". :I.'L‘."I'!.II'!'HFI.‘-; lf_'|]-|.‘,'|.|:|1
MrCOy am=2-u~"; g — ONTOTEHCTHHECKAR KPHBAR ihoTocHuTe3a, GOea-
paIMepnan; fo — PYHKILNA BAHAHNRS TeMOCPATYPH BOZAYXA, Geapas-
MEPHAR, Yo — DVHKUNA BAHAHAA BAZKHOCTH NOUBH, GespaiMepHan.

Temnepatypiafd  KpHBas (hoTOCHHTC3a  ANNporcHMHpoOBaNa, ©0-
raacuo [223], supamennes

Ti="Tan Th =T .
o == 0,2 —— —’—[ﬁ —(-.r ;ﬂ (2.3)

Taopt— 1o d.ept — T

rige Ty — cpeanfn AHCBHAA TCMOepaTypa BO3ANVXE, °C; Tao 1t Ta opt —

]|




COOTBETCTRENND NOPOTOBAA N ONTHMAJILHAS TEMNEPaTYPa BOILYXA 1aR
porocHuTesa, “C,

KP“HHH.. KAPAKTCPHEIVHIUAS BAHANNE BAAMHOCTH NOYEW N |.1}|J'I"ﬂl|-
CHHTES, ANNPOKCHMHPOBAHA BHPAAKCHIEM

; W w2 W
'|l¢=ﬂrl:.—"-d| ﬂ' -'+-.|'.f... —TF,.IT. [E-“']

rae W — 3anacu NPOAYKTHBHOM BAATH B NOJYMETPOBOM CAOC NOYBH,

MM, Wpe — HAWMERLINAA BAAMOEMKOCTEL, MM; o o) H d; — Deapasz-

MEPHME MApaMETpId.

[Mpeanomennnit namn [204] meton onpeaesenns GyHkumN g
npHBoINETCHE B 0, 3.2,

DYHEIHN g, $a H Vo, BXOANUHE B COOTHOLICHHE (2.2), nopmHu-
poBank o nasmedsoTes ot 0 o 1.

Ypasuenne (2.2) nozsosser ouennts QOTOCHHTES B pacueTe Ha
CANHALY NACHIAAN ACCHMHIANPYHILCH NOBCPXHOCTH 3a 1 .

B anmamivecknx moacanx roprrpoBans VPOHER, MpeinaInadc-
HBX A48 PEIICHNA NPHEJAAHEX 380849, NPeAnouTHTEILICe PACCHHTH-
HEThH HHTCHCHBHOCTER |:|:||::|'I!'|::l|::|l|"|'-|:"_'|::'| Oprada Ha OTHOCHTEALHYH [.70-
Wads ACCHMHAHPYOUER MOBEPXHOCTH 33 CRETIOE BPEMA CYTOK N0
thopuy.ne

) = el L7, (2.5)

raie iy — HHTCHCHEHOCTL roTOCHITE2a §-To oprauma, l'-:l-l":r-t}'T I, p 8
ROPEHINENT AJ0A MEPecteTa B eINHHUM cyXofl macew, r-mr—! COy:
Li — oTHOCHTEALHAA NAOWAAL ACCHMIAHPYIOWER NOBEPXHOCTH i-TO
oprana, M%- M=% vy — NPONOAANTEALHOCTE CRETAOID BPEMEHH CYTOK, 4.

Han ouenkn dovocuureza nocesa 3a cyThH @ CYMMUPYIOTCH 3HA-
YeHnA 1bl::|'.|'1]'i.'|||'|'.|'l."'tﬂ OTACTBHEE OPranoR:

= ) @ (2.6)

Yactn ACCHMHIAHPORAHHOMG B [poWecceo q:lﬂf'L‘il.'HEHL‘H-E yraepoaa
JaTpavHBAETCA Ha Anxamne, OCWENPHAATHM NpH  MOAEITHPORARHH
Auxanna [32]1, 360] sapdseTca nNOoAXOJ, OCHOBAMHHA Ha pazielcHHH
AHXAHHA HA AMXAHHE POCTA W ABIXAHNE NOLACPKAHNA CTPYKTYP.

Huxanne POCTa pACCMATRPHRACTCA  NPOTOPLEGHATRH KM Ij}fﬂ'ﬂl_"]!l]-
TedY Mocena:

E.;_-, = 1'.;:,'-I-|"I; I'ET:I

ra¢ Rg — WHTEHCHBHOCTE AwWXanna pocta, r-m~d.eyr', &g — wHoad-
LI:'.‘II:II_IH."I-IT1 :':-'t|]E!-'.'I'I:'|'.II-IZ!:.'H!_:|]II_H|--I Zt‘..'-l':l'|:IE|T!|lr CESZAHHHEE ¢ |:|4'_|-g'_"|‘|::|_1.|1 [iq::{.i:.ij_j-
MepHB.

Huxaune nNOAAEPHKAHHA CTPYKTYP NPONOPUHONAALNO cyxofi Gio-
MACCE NOCERa M 33ABHCHT OT '.I'l."Z'ulI1l."|.'I-EI'.I':|'|JhiI H Hn.?]‘.l.ﬂ-::T._"-l '|'.IEI-|:"IE'I:_'|Iu1'|:

Rl = cuM'af gk, (2.8)
ra¢ Ry — WHTEHCHBHOCTL  ABIXAHHA NOLASPHMANMA, Te g-M-T.oyr=l;
32

M — cyxan OHOMACCa NoceBa, r-M—2 om— KosppuuedT Auxanng
QOILACPMAHNA, Tep T eyT!, g — NapaMeTp, XapaxkTepHsyOULH
T HARHE I:].IEIJI:-I’ DHTOMEHEaa Ha EHUFI‘I’.H!'I’I\. ABXAHHA, ﬁl}‘u.pﬂ_uu_'p“uﬁ;
gr — MYHEWHA  BAHSHAS  TeMIEPaTYPhl BO3AYXA HA Auxanne, Gea-
I-._;l 1!|.|I_']:|]! A,

YHEeT HIAMCHEHHA HHTCHCHBHOCTH ALIXAHHA B OHTOrEHEIe BEChMA
CYULECTBEH, NOCKObLKY YPOBeHb AMXaTeNLHOrD rascodMeHa OTpamaer,
”';_-,|1:.|,1}' ¢ OHoXHMutCcKEMH 0co0eHHOCTAMHE NPOTONAACTa, H pAl ama-
raMo-MOPpPOIOrHIecKHX cBolflcTs oprana Mad tkaun |[225]. DBroxmmn-
QeCcKAA AKTHBHOCTH M CTPYKTYpa THAHeA NOABEPHKEHd BECHMA CHJL-
HiM HEMEHEHHAM, CBAZAHNEM ¢ BOIPACTOM H pPazBHTHEM PACTEHHA,
RCISACTBHE HEM0 IHAUHTEIBHO MEHAETCAd B OHTOreHEéIe H JAHXaHHe,
||._|II|:‘:II.:'.Il."|:‘I HHTEHCHEND ALIIAT MOSTOALE, E'.lﬂ.l:.'T'rn.'IJJ,HI'_' THAHH, NpH CTape-
HIl YPORCHL JuXxaTeasHoro merabonnama mapaer [57, 110, 225, 257).

Bua nenoasayemofi B MOAEAH NPOAYVELUHOHHONO NPOLECCa OHTOrE-
HETINWE KO :l:l}'llhl'lllil-l AWXaHEA MOHET OHTEL PAFIHEHBIM H anpeae-
JRCTCH, O IZ'J.II!I:'Ji"i CTOPOHE, NOAXOOOM K PAcHETY NBXaWHA, a ¢ Apy=
0fl,— CTPYKTYPOA MOZean.

Tak, npn OuUCHKC AHXaHNA Ha CANHALY cyXoll Macch PacTeHHA
BoueaosM pyHKLNEA HMeeT Bil yOueaouwed IKCOOHEHTH: NMPH OlUEHKE
HHTEHCHBHOCTH JHXaHHE Ha OJHO 'pﬂETIE'IIH'l} 4}"|.|I-||l;,[l|1.‘-'-| HMCCT BHI
OIHOBCPUINHHON KPHBOA; NPH OWCHKE HA CAWHHIY a30Ta (BEANYHNA,
10 HEKOTOPON CTCNCHN OTPAKAKILAR KOJAHYECTBO AKTHEHHX OeIKOB)
HHTEHCHBHOCTL AWMXAHHA HIMCHAETCA AOBOALHO HEAHAYHTENLHO, caalbo
BospacTad B xofe onTorenesa (225]. [Mpw onwcanum HHTEHCHEHOCTH
IEIXAHAA OTACILHWX OPrafnos PACTEHHA BHA OHTOFCHCTHYCCKOR PYHEK-
LI OHPeACTRETCH HE TOALKD BOIPACTOM OPraHa, HO W BOIPACTOM
PACTEHHA B UENOM W CTAZNeR ero passuTua [225].

B MPUHATON HaMn CTPYETY P MOQCOH AWXAHNHC OWCHHBACTCA B LC-
AOM N0 OPraHas  (HanpiMep, OO BCEM JHCTRAM) H B STOM CAyuae
PYHELNE HMEET BHI OJAHOBEPIINKHON KpHBOR. JT1a 11:.'HH;1!HH Hassana
HaMn onrocedeTuseckod Kpusod duxanus [190].

Mpearomennuin & padore [204] meron onpeaenennn PyHKunn ag
itaraerca s m. 3.2.

) ?":ﬂllﬂH‘I'EP FABHCHMOCTH AKXAHHA OT TEMOEPATYPH BHpaMaeTcH
OhHYHO ¢ noMomkl kopdunnenta Q. Boavownw 1sa nmfa tewmmne-
PATYpRON GYHEURN, NocTpocHHOR ¢ yueToMm KoshdHumenTa €.

Mo cpeanny snavenna G MoMHO NOCTPoHTL ofoflamulye Kpi-
BVID TeMnepaTypHol sapwcHMocTH Amxanns. B GuodormueckoM naane
TOCTpoenne TakOA KpHBOA onucawo B paGore [110]., B matemaTtuue-
CEHX sogeadx I1‘|.'l1:|_.'.|‘l|.'H]:|IH'_I-HI'II'I-r'I'.I- NPOUHECea 9acTo I'IL‘I'I!I:':I.11:?£].-'ET4_‘!|'I TAKAA
oioflla0an KPHBAR B BHAC IKCHONEHTH [15, 359, 360].

Opyroft sua aanwucw TEMNCPATYPHOR QYHKINN npueeien & palo-
rax [321, 322] n wenoak30oBAH HAMH B BHIE

g wm Qpy LATTM) (2.9)

};1'-‘ Qi — TeMnepatypuui  gospPHURENT AWXAHHS, feapasMepHii;
\ - TeMNepatypa sosayxa, “C; Ty, — Temnepatypa, npH kotopoi
GepeTen Hexoanoe (Lan pacuera) snavedne amxanns, °C.
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B cavuae ol CTaABHTCA 3ajaua ouenkn obulero npupocta Gio-
MACCH B JAMHAMHKE, 3TO MOMHO CAETaThL Mo pasHiue seway doto-
CHHTEIOM H JARIXAHEM. G,J.I[HH:I:] PEIIARIIE: IHAYEHNE NPH MOOLETH-
posamiy  npouecca QOPMHPOBANHA  vpoman npuoGpeTacT  OUCHKEA
MNPHPOCTA OHOMACCH OTACILHRX QPraHoB, B TOM UYNCTE H penpolyK-
THEHHIX, T. € Pacnpelelesne acCHMHIATOR MEHAY Opradasi,

Has onHcanHa CKOPOCTH H3MEHEHHA cyxofl GHOMACCH OTACILHBX
OPraHoB HaMl HA OCHOBAHHH npeftoXeHHwx Poccowm  [221, 222]
ypaBHeHHH pocTa B © yuetom smoanwpurkausi [39—41, 255]) npumara
CACAYIOULAA CHCTEMA YpaBHEenHf:

MI.’ - ﬁ!"ﬂ"' - {“.E‘h "-nr'l"r.i!‘ T+ '“:’:. I‘:‘:":

A T+t T+ d
i i et
Am! B! (“#nfrnp'FH’F‘p o ‘E v, ) )
L -- - ; (2.10)
:u I- + tlil' I + I.l:.ll-

rie AmipfAf — cropocTh pocTa i-r0 BETETATHBHOTO  (PenpoayKTHR-
Horo) oprava, rem~foeyrl;  fyg — QyYHKUNORHpYIOWAS  GHoMacca
i-T0 BETETATHRHOTO (PENPOAYKTHBHOrO) oprana, r-v~2% f; — pocroBas
GYHEUHA  BEreTATHBHONO NEpHOAd, OGe3IpasMepNad; v — pPOCTOBAS
GYHKURR penpoiykTHBHOrO nepuota, “C-Y r— kopun, | — JancTea,
§ = crefan.

Tlpi ncnoas3oBannd cHcTeMu ypasuenni tuna (2.10) auxadue
pOCTa W ABXAHWC NOAACPHAHHA CTPYKTYP HENOCPEACTBEHNHO HE pacs
CUHTHBAKTCA, 8 YIHTHBAKTCH Hepes KOMpHHUNCHTH Cri S oo, Qo

Mapamerp & seenen Fanssunsy [39]. Joas Gnomaces, oueHeH-
Has Seped 3TOT napaMeTp, Hassana A HKupofl Ouwosaccod. Tloaaraes,
yto Oodee yaobHuM 408 napamerpa M ABARCTCA NOHATHE DVHKILHOD-
nupywouaa GnoMacca, nogpayMmepan nod stim OGHomaccy, B cocTaBe
KOTOPOH HMEOTCH KOMNOHEHTH, OCYULECTBJROUMIHE I PEryJHpyoOmKe
ofuen pemects, Ouenka napaverpa M NPOBCACHA HAMH C HHBWX NMO3IH-
WA, wes sto geaact Fasasiid, Iusasisa navMesedHiis  gojdiauecTpa
dvnkunonpyomefi noMacen onpelenfeTcd  CACAVIOUHM o0pazoM.

B nepwon aktuenoro pocta Besl GuoMacca ABIAETCR QVHKUHOHH-
pyiouwed, cacaopateasto npupoct obued o dyakuHoHNpyomEel Guo-
MACCH OAHHAKOB:

At

\mE
T_-T}EI. (2.11)

Ilpi cTpeccOBEX YCIOBHAX HAH ECTECTBCHHOM CTAPCHHH PACTEHHA,
KOTAa KEoanuecTRo obiuied ﬁi[DME{.‘EIi CHIMACTCH {'i"'l:]'.l' MOMUEHT OITpe-
JACAHCTCH HA OCHOBAHHH MOIEAH) BCASICTBHE npeodialadns Npoec-
COB pACnala Hajl NpoUeccaMHd CHHTE3d, KOAHYecTeo GynEuNOnHpYo-
wed GnoMaccH onpeaeTHeTcs KaK Ao ofuedt GrnoMacew:

= J i
Ay et
Lo et (2.12)
Af Mg
rae k.: = napameTp, :'.ETJIII-LTE'I:IH:!}'}DI:ELHI:I JOTRD AHHIHCACRTEILHB X
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CTPYKTYP 1 NOIBRAKHEX YTICBOI0B B ofuell Guomacce oprada, Gea-
yasMepHBf,

Pacnady NoABCPralTed HUIHCICATEALHWE CTPYKTYpPLW, HOTOpLe
I |1a||_"T1.'!HIII MPEACTARTCHE Npa ETHNCCKH TR Ok MM, ”FD.‘.'I.}'H'IH

‘1i|_.;||a:|_.;l. OEAKCB, a4 TakKe NoABIUKHBE YrIeBodl nepelpHranTed

g penpoAYRTHBHEE OPravs, MNockoasky coaepsanue Geaka n yrae-
poloB B OPraMax pacteifi HIBECTHO AOCTATOMHO XOPOIIO, TO W ONpe-
AeACHIE YHCISHHOTO IHAYCHHA Ry HE NPEACTABRIACT 3ATPYAHEHHA,

Tagoit NOAXOA K OUEHKe KOAHYecTBAa (QYHKUNOMHPYOWER GHo-
apaceh, OCHOBAHHWE HA NCNOIL3OBAHHN VHWBSPCAALHOTO 33K0OHA CTa-
["-'”“H If:lll(].'ll}rjl'll'l:iibl.‘ﬁ CHOTLM —]'.IEI:]IH_.':LE HHEHCICHATOIRHBX ET]J}'H-
TV — Npelaaractes namn snepase. On No3poafet No-HOBOMY ONBCATE
[200] CKOPOCTL HIMEHEHHS DIOUEAN  BCCHMHAHpYIOWeER nosepx-
WacTH t]]JI'EIIH. ]!.'i-fH.'H'LEIH. OIEHEN 'd‘llllilll]!'ll'."l.‘lii[.‘ﬁ. qJ}'IIHL[]!ﬁ NOWEATENUA
HAH OTMUNIKUER, KOTOpHE npEMenAoTed B[4, 39-—d41, 236, 238, 255].
Hasn Npeatomedo VPaBHeHHE, NO3BOIRKRIEE ONHCATH CHOPOCTH H3-
MOHEHHA TLIOIRLAAH -'].I:'CII.‘|II1.'lII|J-:.'H:I'LI.I.I'_"ﬁ I[[}E-L‘IL"E.IIIZJETH 1= upl‘ﬂllﬂ KAK
npit GAArONPHATHEX YCAOBHAX POCTA Il PAIBHTHA pacTeHHi, Tak 0 npH
po3ACHCTEHN CTPECCOBRX VCAOBHA I B NepHoL CTAPeHiA:

ALE AR )

LT - Al Ty 1'9-13]

B cywecteyiomns  MoAeaRx  (popMHPOBAHHA  YPOKAR ICPHOBLIX
EYJALTYP NPHPOCT PENPOAYKTHBHOMD OPrada OUCHHBACTCA TOALKO B LEe-
JoM ([CTEPAHNA KOADCH, KOJOCKOB N 3EPEH). Bromacca epHa paccyi-
THBACTCH KAK NOCTORMHAR A00H OHOMACCH KOJOCA, 8 KOJOC PAacCMar-
PHBACTCH  KAK NeROTOpad CMEOCTL, Kyla NpHTeEaADT N sCBOHEHe
I €CTAPRHCE: JdMACEHHETC SCCHMILTRTH, Oanako XOPOIe HIBECTHO, YTO
CODTHOMICHIE MACCH 3CPHA H MACCH KOJ0CE HE ABIHCTCA NOCTORHHBIM,

Mu nexoanm na CACAVICLUINY MOJOHCHA.

Crencis HCNOIL30BAHNA NMPHTERANMIIHYE B KOO0 aCCHMILTATOR G
VEEIHUEHNE CYX0i MACCH ICPHA JABHCAT OT rVCTOTW cToAHNA cdop-
MHPOBABIIETOCH B 1alHBEX  YCIOBHAX NPOIYKTHBHOTO CTelaeeTon,
ROTHYCCTES WOJOCKOB B KOQOCE, ICPEH W npHeymed LaHHOMY COpTY
vacce [0 zeped. CACLOBATEALHO, CKOPOCTH POCTA 3EpHA ABIAACTCA
PYuKkumel KoanvecTna NPHTERAKILHXY B KOO0¢ ACCHMHARATOR o Mak-
CHMAIBHO BOIMOKHON B JaHHEX PedbHMX YCI0BHAX CHOPOCTH pOCTA
wpna [108], 1. e, B KOHEMHOM HTOre ONpeAETReTCH BI3aWMoRefcTRHEM
HCTOMHNK—CTOK. B TAKOM cayvae cKOpOCThL POCTA 3ICPHA MOMET OHTh
Omicawa ypasnennem tHna Muxasanca—Menten [108]:

i AN e LIREY, @.14)
M Mo kg A A T '

FAE Amig{Af — cROpOCTL NpHPOCTa CVXOA GHOMacCW 3epHa, r-wm=2%
AEYT Amg man/M — MAKCHMANLHO BOIMOXHAA B PEANBHHX YeA0-
BHAX CpeaM CEOPOCTE NpUpoCTa cyxofl GHOMACCH 3epHa, r-M—3-cyr=i;
g~ KOHcTEHTA Mixasanca—Menten, r-w—2. eyl

ii*
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Mog peaspHEMy YCAOBHAMH B JA3HHOM CIYYEE NOHHMAKTCH
YCAOBHA, codlasacMmue cTPYRTYPOR crefaecTos N 3IEMEHTAMH TPO-
AVETHBHOCTH HOAOCA ANA MAKCHMAALHO BOIMOAHBEIX (MpH SaHHOM
crefiecToe B COOTHOWEHHH 3CMEHTOR NPOAVETHBAOCTH KOJgOCA) pai-
MEPOn €CTOKAS,

s oueHKH MAKCHMAJIBHD BOIMOMHOA CcROpOCTH pOCTa  3epHa T e e s i s o _];
wamu npegnoxedc [108] caenywulee ypaBHeHHE: -
F AT b_I -
A mx 2y a0 € 6 (2.15) :
Al = bty
| 4 100 — 8.8

rie ay — GeapasMepueil napaseTp; by — napamerp, °C=1: g max —
MAKCHMEIBHO BOZMOMKHAR MACCA IepHa, r-M~%
MakcHMaAJIBNO BOIMOMHAA MACCA IEPHA HaxoantTes Mo dopumyae

il I u_llvﬁshﬂj\.”d Il g |:!|:.I IE}

rae Ng= rYCTOTE CTORMHS PACTEHMA, pact-Mm~, Sp— NPOAYKTHBHAN
EYCTHCTOCTE, KOAQC:pacTt—'; fp — HHCAD KOAOCKOE B KOAOCE, OG-
COK - KoJtoc™: fp — MNEA0 3epeH B KOOGS, ICPHO - KOAOCOK™!; gy —
MAKCHMAABHO BoaMoMHan macca 1000 zepew, r-sepuo=l.

Moa MAKCHMAABHO BOIMOMHON MaccoR B JLANHOM caydac NoHnH-
MACTCH Macca acpua npn cpopmipoBaplieMcs B AAHHMEY YCIOBHAX

I,

B

NPOAYKTHBHOM cTeGIecTOe M EMEHTAX NPOAYKTHRHOCTH KOJI0CA Ha _ ==
cNNHNNE NACLLAAH W npHcymedt Aaupomy copty sacce 1000 sepen. ! ::E‘;'_j_‘_: o™
Mapamerp kg ONPEACARCTCA H3 COOTHOIICHRA -
i
|. _'erlF. maz
k, = ol Y T (2.17)

rae kg — Geapasmepnwil  koa@@HINEHT, XAPAKTEPHIYIGINA  Yrod
HAKIOHAE KPHBON, ONMCMBAKUER CHOpPOCTL POCTA 3epHa B 3ABHCH
MOCTH OT CROPOCTH NPHTOKA ACCHMHIIATOR B KO.J0C.

Kaprodeab. Moaeanposanne GoTOCHHTE3R, AWXAuMA W pocTa oT-
AeqsiHX opranos y kaprodess nposeneno [189, 192] ma ocnosaning
TEX e NPHHUHAOE, 4T0 N Y 3CPHOBMX

Mpn stoM HeoGXOANMO YUNTHBATL, UTO kaprofeasioe pacTeHHe
ofaafaer pagosm Guodormueckinx ocobeHHOCTEH, OTINYAKILHX KapTo-
Peas OT ICPHOBHE EVALTYP.

Chlia #3 raasiex ocoDeHRocTeR kaprodeds COCTORT B TOM, 49TO
OCHOBHAR MAaCCa 3aNacCHIbIX BEILCCTE .'IHETI-']Z'IHVJI-.'LIIH i':-'lj'ﬁ"HH {ad Lot} P
.'1':-'(."|"L'I-I PACTEHHLEM L] I1|11I-ILI:I:EE' BEreTAllH o IHaUNTeARHO MEHLILAR
AOON PACXOAYETCH B MEPHONL NPOPACTaHHA. Takus oO6pazoM, smaTe-
pHHCKHA  KAYGeHb ABIRETCA NONCAHHTCALNEM HCTONHHKEOM NoMHMO
acchimpasunn CO; nph goTocHuTese YIAEBOAOR AR POCTA PACTCHHA
143, 151].

B neppom npubai#eHHH NEPETOK 3AMACHHX BCUIECTE B Opraib
MOTOI0T !:l:l:_'rl:"HHﬂ MOMHD IANHCATL I'I[IE'II'I'.‘.I]‘.H]II'I'.IHJ-'IhI[H:ﬂ TAMAcaM
AHTATEABNNY BeuecTs MaTepunckoro kayGus [189, 192]:

Pl =M., (2.18)
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rie P — chOpOCTL NEPETORA  YIACBOA0B HE  MaTePHHCKOMO KAYONA,
rea~ooyT ! % — wosupHUNERT, XapAKTepRayOLNA CKOPOCTL nepe-
TOKA, VT - M, — zanacw NHTATCALHLY BEIECTE MATEDHHCEODD
kaybna, r-m—2,

Bropofi ccofenHocTe  pacTeis  Kaprodein spascTes To, 4T
temuonan ukcauns COp Hrpaer J0BWBHO CYILECTBCHHYID POL
B yraesoawom Ganance. Hedorocwurernaeckan gmrcauns COy cooi-
CTBEHNA He TOABKO KapTodenw, a NPakTHUCCKH BCEM  PacTeHHAM,
H BONPOC O AOJE €€ YYACTHA B NOJACPHAHHN YIACPOLROTD i IHEpre-
riieckoro Galanca pacTedia ApaAerca cnopiuM. HekoTopue aptopu
[135] npuaar aoctatoune Goaswoe QUIOIOTHYECKOE 3HANCHHE
STCMHOBHM AccuMpaatTams ancTeed. HuTHecnsnocts TeMHOBOR HK-
caunn waMensercia B ontorenese, Ha pawsnx dasax passatia Houuan
pukcauns CO; momer coctapiaTte 15—20 % doTocHHTeZa B NOJNIEHR.
Hexons uz 3tix coolpamenifi MM coual  ueaccoobpasHpM YHICCTh
retepoTpoduyio dukcannp CO; 5 molean kaprodeas.

Mutencunnocts  reteporpodioil  guecaunn  npuRHMAETCA  HAMH
[189, 192] nponopuHoHaLNOR DOTOCHHTEIY C YUETOM BAHRHHA TeM-
NEPATYPH BOBAYXA B TEMHOC BPEMA CYTOK:

Y = e Diaply, 2.19)

rae [ — HHTeHcHBROCT reTepotpodnod GHKcawnn COy, Fop-AM~E3
Wog=: @ — Geapazmepusil koxpguunent, XAPAKTCPHIVIOWNA CODTHO-
wenwe (POTOCHHTETHYECKOR H TeMHOBOR (PHRCALNH B ORTOreHC3E]
¥p — TeMnepatypias kpusan nounol dukcaunn COs peanunna Ges-
pazuepuas.

@YHKUHOHAALHAA CXEMA ONHCAHNKY BHINC ARHAMAUECRIX MoacaAeh
(POPMHPOBARAA YPOMAR NPEICTaRICHA Ha PHC. 2.1, Tlpn nocTpoeHHH
AMarpaMmu wenoassosan weroa oppectepa [269]. Ha svof cxeue
NPHHATH  cAcdyloume oBOINAYEHHAT NPAMOYTOILHHEN — YPOBHIT Be-
MECTEA; BENTHABHEE 3HAKH — CKOPOCTH  NOTOKOB  BEULECTBA, 3=
AMNCH — BXOAHBC MAPAMETPH BHEWHER cpPeiu; KPYrH — BHYTPCHHHE
napaMeTps  MOAENN; KOPOTKHE OTPEIKH — KOHCTAHTH, CNACIHEBE
JHHIH — MOTOKN  BCLLECTBA, (WITPHXOBHE — NOTORH  HHQOPMALKE
dyHELHONANBHEE WHDOPMALKOHHEE CBAIN afipanadensl KPpYAKaMH —
ApryMeHTH W CTpeaRavi — ynkuni. Yeaosise obO3HAYENHA BeaN-
HHH MPHBCACHE B TEKCTE.

Ilan npeacTaBAENHS ARHAMHMECKOR MOLETH (POpMHPOBANNA Ypo-
Wan ICPHOBHX HCMOALIYCTCA BCA AHArpaMMa, a aas npelcTagIeHHA
anpaMuucckoft moaean popMHpOBANHA YpOKaH kaprofesn na aAna-
rpaMMil CACAYET HCKAOUNTL OA0K pocTa 3Cpia.

2.2, MoAeAHPOBAHNE BAHAHWA SKCTPEMAILHEX NOTOANMX YeADBHA
Hi OCHOEMBIE TTPOUECCH MMIHEACATEALHOCTH PACTER N

Jacyxa. B ycaoBHAX HANPAACHHOTO BOANHOTO pediva I!ll:ll:JH“L‘.‘-ii.l-.'lllT
HApylIeHHe OCHOBHWX NpOUCCCOB AuaneeaTeasHocTn pacrenni. Tlpw
9TOM HHAMHKA COOTHOWEHHA MEHLY QOTOCHNTEI0M, AbIXalieM i
npupoctToM Guomaccs MomeT OWTh NpeACTaBIEHS [110] B Buae cae-
AVIGLLETN CXenbl.
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BuacafwTcs TpH Gaie cOCTONHHA PACTEHHA: NOJOMETEALHOMD,
v arparag M OTPHILA TCIHOM Gajanca OPrafHyecKOro  BCUleCTBA.
{ MOMCHTE HACTYNACHHA 3ACYXH HWHTCHCHBHOCTH NPOUECCDE (POTOCHH-
resd, QHXaNHA 0 npupocta GHomaccs cnmxaerca. Hansemnan dacth
|1il'i."|'"='“”ﬁ HE B f_'l!:ll:Tﬂ-!IH]lH CBODHTL Uﬁllﬂ:-l}'lﬂil.l.llf.‘cﬂ B |1Pﬂll_f.‘\-l.'-EE q'.ll'.l'l'ﬂ'
cuiTeaa yraesoiw. KopHepan cHCTeMa, OPHEHTHPYACL BAOAL Tpaim-
cHTd BJAAKHOCTH NOYBH, HAXOANTCR B DA f:i.'IEII'L'I-HpIIHTIIH.:E VEIOBHAX
| MOMET  HCMOALIOBATL VIIEROAHME HATWIMKH HA OCROEHNE HOBHX
0fiEMOB NOUBH,

TeHACHIUHA VBCANMENHA A0 NOAIEMHWX OPranos  pacTeHHus
g veAoBHAX AefHUNTE BAACH MOKET PACCMATPHBATLCH KAk cneumdgn-
wecKad AAANTHEHAR PCAKUMA PACcTeNHA, HANPABRIEHHARN WA noilep-
HANNE BOIMOMHO BHCOKOTO NOTEHIUHANE BOAW B GOTOCHHTEIHPYIOUIHX
uentTpax Dogee WHTCHCHBHEM CHAGHKEHHEM NOAICMHWX OPTaHOB NPOo-
ayktamn dotocunresa 137, 300, 314, 384].

r[]:III AadbLHedmem :.-'I:H.'UL‘HII]! .'-till.‘!}'."i.ll B !:Il'.‘.'-l-'rl.".'llu'I'ETE CHHECHHA
PUTENCHBHOCTH POTOCHHTESA H YXYAWEHHA ycaoBuwfi 005 pocTa mac-
cooBMEH  NAZAeT A0 KOMNEHCAWHOHHORD YposHA. Takoe cocToRnue
MOMET COXPAHATHCH HCKOTOPOC BPCMA, 4 3aTeM NPOAYKTH $OTOCHN-
Te3d MEPECTANT MOKPHBATH PACKOAM HA AWXAHHE, NPONCXOAHT npe-
|._|1a|uj.|_"'|1|-||:' -I:I]-q}T{I-q’_‘I-II-I'I‘{'.Hﬂ—IIH_.'J.,EI_E"!H-'.HI-III:I'.' ETP}'HT!."]IIHI:I WEADCTHETH
clcTeMBEl OOECNeYHBACTCR TOALKO 38 CYET JANACCHHON PAHCe IHCPrin.

Byacs cuntaTe, WTo noa BozacficTeHeM HeGaarolpHAaTHRX Yoo
nilfl B NEPHOA BErCTATHEHOMD POCTA HAMENEHNA XapakTepa pocTa Had-
SCMHOR MACTIl PACTCNNA MPORCXOAAT NPH CACAYIDUINX YCAORHAX:

AMl ! AM! AMI+1
A7 <=y SCTH T:;:ﬂ.

[Mpeanoaownm, 410 npHpocT OGHOMACCH KOPHER COXPEMHETCA Ha
OANOM YPOBRHE WA papen npupocty Gnomaccs seero pactenna [108]:

L M+t un!
N T ECHH e 3 =g, o
] = A+ o AMI+! 4 "n'n". (2N
Ad ' E Al T

Tm':lall NpUPOCT  HAAICMHOA OHOMACCH ONpeneaHM W3 COOTHOWEe-
Hig (108

| am!*! aml ! aml WM+
ARty Al Y i Af Al !
At ) tl'ﬂl $+ 1 _"er__I {2-21}
0, ecau e -
Al Y]
FAC Muam — OHOMACCA HALICMHBIX OPTraHnos, r-m—2,

YOBCTORBE PYHELHE HAAICMHEX OPraHos pacTeHHA OnpPCACIAKITCA
Aanornuno [41].

Hunamuka npupoctos obed OHOMACCH NOCCBA PACCMATPHBACTCH
B KauecTEe BMYTPCHHErD NEpPexkawyare]ds AAH AARNTHBHOMO YBCAHYE-

&4




HHA Q040 NOAZEMHEY OPraHos NpH BOIACACTEHH Ha pacTenHe nedaa-
FroNpHATHHX yeaomui.

Jamoposku. [lospesiaenne pacTeHdfi 3aMOpoOIKAMI  MPHBOIANT
B PpALE CAYYAEE K HEOOPATHMEM  HIMEHCHHAM BaMHCAWNX $HINO-
JOFHNECKHX npoueccoB. [IpH 5TOM HAMCHCHHN, BHIBAMHLE 33MOPOA-
KOM B MOMENT CAMOrQ 3aMOpo3ka H B NepHod €ro nociaelefcTeus,
HECOQHOdHAYKM. Pasinyen Xapaktep HIMeHCHAA QHIHOIOTHYECKHX
MPOUECCOR NMPH 3AMOPOSKAX © NEPeOXJa#IcHHeM, KOTDa He NpOHCXO0-
ant o0pasoBaHKs Jbla B TEAHAX, H NPH 3aMOpOIKax O aAbaoodpa-
aopannem [66].

[Mepeoxaamaenne Bo BPEMA JAMOPOIKA ¥V AKTHBHO BEereTHPYIOUIHX
HEZAKAJICHHWX PACTEHHA NPHBOAHT K HAPYIIEHHI NPOUECCOB (OTO=
CHHTE3a H JALIXAHHA, @ B NOCAEACHCTEHH — K CHHMENHIO NPOAYKTHE-
HocTH pactennfi [249). 3amopoakn ¢ ofpasoBanHeM Jbla B TEaAHAX
BHIAWBAKT PAIPYIICHHE CTPYRTYP (QOTOCHHTCTHMECKOTD M AHXATEIh=
Horo annapata [230, 305, 356]. Bnocaeactoun 370 NPHBOAHT K CHE-
HEHHID CONEPHManNA  XA0PoduAIa, WHTEHCHBHOCTH (OTOCHHTE:a W
ABXAHHA H K HaMmMeHenHaM B OenxoBom womnackce [249). Crenenn
HAPYIECHHA (PHINOJIOTHYSCKHX NPOUSCCOB 3ABHCHT OT HHTCHCHRHOCTH
JAMOPOAKA, FeHOTHNA PAcTCHHA, ero eHOTHNHYeCKod  yeToAuUHBOCTH
W asw ontorenesa |24, 26, 27]. Inbean pacTeHus MAH OTACILHMX
Oprasos NPOHCXOANT TOALKO B cAydde o0pasoBanis ALla B THAHAX.

o nactosmero BpeMedH BAHAHKE 3AMOPOSKOB B JIWHEMHUECKHX
MOJSTAX NPOLYKIHONHOTO NPOLECca HEe YYHTHBAIOCE.

[pn mogeanposanne Bo3ACHCTBHA 3aMOPO3IKA HA POTOCHHTE: M
GCHOBRKPAAHCE WA E.1l.‘,.:|_:|.'H'J|.|.I_HI TIPE,:I.IIIZ]CH.'IHEI. c}'jl_ﬁ o TaMY, ST
NePEHYNOE BOIACACTBHE 3AMOPOIKA COCTOHT B HAPYIWIEHHN CTPYHTYPH
XIOPOMIACTOR, MTO BHILWBACT CHHAEHNC COACPManHa XJopodHaaa
o Ti-ﬂhlﬂ]:lﬂ.'ﬂ':ﬂ. rﬂEHIIEII“I IIPH'-IHF[EIIHI CHH#CHHA WHTCHCHBHOCTH -¢HJT{I-
CHNTE3a ABJAETCA HApyllenwe cantesa xaopodmana. B anteparype
HMETCA AaHHBe Kak O CHHMEHHH WHTCHCHBHOCTH OTOCHATEsa nNoa
BANRHMeM zamopoaka [64, 95, 154, 249], tak H o cHECHNN comep-
mauna xnopoduaaa 154, 156, 249). B duanoaornueckofl antepatype
HMEeTCA AOCTATOUHO MOAHOEe TeopeTHYecKoe oBOCHOBAHNE 3ABHCHMOCTH
HHTEHCHBROCTH QOTOCHHTE3a oOT coacpmanng  xaopoduaia s JHcTe
[149, 216, 274]. Or cofepHanHR XA0pHDPHIIA IABNCHT W HAYA LWL
HaKAOH, W naate ceetoRofl KpHeol  doTocnaTeza. B palore [154)
MOKA3AHO BAHAHHE 3AMOPOIKOR HA CBETORYK) KpHEYK: doTochrTesa
VCTORUHBOrG H HEVCTOMUHBOrO K 3aMOPOZKaAM COPTOR KapTodeas.

Ha ocHoBe HMERWHXCA TEOPETHUECKHX M  IHCOCPHMEHTAALHMX
AAHHHX OOHIIEM CEOPOCTH qﬁlﬁTnEHHTl'.‘?lﬂ Cpasy nociac 3aMopoaka
Q‘-TE‘I[}'H}II[I-I\I HHI‘IHH{#HHPMZ

m!:.“ A 4

L L

{2.22)

T g it gl

rae @y — ckopocTs QOTOCHHTESA [-TO OPTaHa cpaizy nocae aaMo-
poska, MrCOgz-am=2.0=" Ogay jr — CROpOCTH GOTOCHHTE3A {-TO Oprana
MOBPEAMACHHOTD IAMOPOIKOM  PACTEHHA NPH CBETOBOM  HACKILEHHN,
MrCOg-aM~3.y~!; g — HAYAABHEA HakAOH ceeToBOl KpuBofi doto-
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"-]“”L-_!.ﬂ {-ro H-l.'l['-aIIH IJEI:TL'IEHH'. IIDEPEH{,'.I_{“II'I‘IHFD J.ﬂ.‘.lﬂpﬂjﬁﬂﬂl Hrﬂﬂix
W am— 2.t (Br-n—?),

JuaucHnn napasMerpos Pmaz g H Sagp MOTYT OMTL ONpeleJcHi
AnyMA NYTAMI B 3ABHCHMOCTH OT YPORNH COACPMKAHMA xaopoduana
Al Ha OCHOBE CBETOBMX KPHBHX PACTeHH, NOABEPraplIHXCcA BO3-
qefCTRID 3IAMOPO3KA, €CIH TAKHE KPHBHE HMEIOTCS A8 HayYaeMof
EvARTYPH. B nmeproM caywae IwaueHNs ITHX NApaMeTpoR onpefe-
AHIOTCR W3 COOTHOWEH W

'Dr!u:l: n= ll]l'n..l.l: fk iy {2123}
By ™= g Ry (2.24)

ric kar w kg — Geapazmepusie Ko3pQHUNCHTH, NOKA3IBBAIOWIHE, Ha-
CHOVIBEG HIMEHAKTCR MAATO W HAYAALHLIE HAKIOH CBETOBOR KpHBOR
POTCCIHHTEIE B 3ABHCHMOCTH OT cOAepHanHA XaopodHata.

[Taowans accHMHANPYIOMEH NOBEPXHOCTH CPasy Nocae 3aMOpPO3KA
GIUCHHBACTCH HCXO0AA M3 Tﬁm, YT II|JH IIL}BPL‘HREHJLLI_II:E ;:I-EM!,}FMHEI,_
profieHHD B NO3IHAe (asu PasBHTHA, B PacTeHHH CHHMAeTCA cofep-
wanne Geawos [63, 210, 247, 249], 1. e, xoanuecTso GYHKUHOHHPYIO-
el GHoMaces. OTHOCHTENLHAA NAGUIANL ACCHMBARPYIOMER nopepx-
HocTH Lip HA Ravano cAeAVIOULETO NOCTEe 3AMOPOIKA JHA Onpeae-
JHETCH HE COOTHOIIEHNA

Liy=117"8y, (2.25)

PAC kp == NAPAMETP, XAPAKTEPHIVIOUINA CTENEHB NOBPEAACHHA pacTe-
Nl xavMOopoakoM B 3ARHCHMOCTH OT €ro HHTeHCHBHOCTH, ﬁE‘EDE3'
MEPHBIH,

Anagorimo ONPEACTRCTCH H KOTAYECTRD WIIKHHDIIHDFH}LIJ.Eﬂ GHo-
MACCH g MOCAE MOBpeKAARILET poaAcficTans FAMOPOIKA:

iy =m| ™ k. (2.26)

[Moa BaRAWHEM 3aMOPOIKA CHHAASTCA WHATCHCHBHOCTH AHXAHHA
[248, 2497,

Teopernueckn BOAMOMHE ABA NYTH BBEACHNA B MOLe]b BJIHANASA
JEMOPOIKOE N AWMXANHE. VYATHBAA, 9TO NEPBHIHON MPHIRHOR CHE-
MEHHE MHTEHCHBAGCTH AMXARHA NOCAE 3aMOPO3KA ABARCTCA HAPYLIe-
RHC JRXATeARHHX CTPYETYP B NepHod 3aMOpo3Ka, cTeneHn ochafae-
A IWXAHHEA Cpajy Nocae 3AMOPOIKA MOMET GWMTHL YUTEHA KAK CTe-
NEHB Hapymenns cTPYRTYp. ONHAKO IKCOePHMEHTANLHLE AaHWHE Mo
TOMY BONPOCY BEChMA HEMHOTOUHCAEHHW, H TEOPHA BONPOCA TakK#e
HelocTarodun Hayuena, [lostoMy ME BBEIH BAHAHNE JAMODPOIKA Ha
AMXAHHE 9epe3 BRIWAHAE HA THXAHHE POCTA B AHXAHHE NOLIEPHANAA
CTRPYETYD, KOTOPHIE COOTBETCTBEHHO PACCYUNTHBAWTCR © YUETOM HIMe-
HeHN unTencHBROCTH ‘doTocHnTeza @y nocae NOBPeMIANIETO BO3-
ACHCTRIA 3aMOPOIKA W KOAHYECTRA BYHKUHOHNPYIOUe GHoMacch ;.

CKOPOCTh  POCTA  BETETATHBHWX W PENPOAYKTHEBHEIX OPraHoB
¥oopactennfl, nNOBpeMACHHMX IAMOPOIKOM, ONACHBACTCH CHCTEMOR

i



Ypasueuuil, ananornunod (2.10):

Amjy . B by e (e ity + vly) dtly
Al TFeq  T+eg
I8 F
Mlh qu.i (&.&ptmp‘ﬁ#’ip = EI ""ﬁl:l ""-'"nr'l)
Y, gy T+e. . (2.27)

rae AmjgefAl — cropocts PETa (-r0 BEFETATHBHOTO  (PenpoAYETHR-
HOTO) Oprama nocie BOIACRCTBHA  3aMOpPO3KE, rm=tooyrt vp—
PoCTOBLE QYHKUNH NepHola PenpoiykTHBHONO POCTa NOCAe BOILeH-
CTEHA 3aMopozka, “C=1,

Dynkunn NePHOAA  PENPOAYKTHBHOTO pocTa  npl NOBPEHICHHN
PACTENHH 3AMOPOIKAMN v ONPELCAHN N3 COOTHOUICHHA:

¥l = kll'r.l-ll- {2-.23}
FAC Riyt — NAPAMETP, XAPAKTCPUIAVIOWHE HEMEHEHHE poCcTOBOR VK-
L B IAEHCHMOCTH OT HHTEHCHBHOCTH FaMOPOaKa, ﬂe:paaucpnuﬁ-,

3ti ofumwe NPIILHNG MOLETHPOBANIS POTOCHHTE3A, ARMXANHA W
pocTa NpH BOAACHCTHHN 3AMOPOIKA BO BTOPYID NOJOBHHY BEreTaLNH
MOTYT OlTh HCNOL3OREHB NPHMCHHTEARHD K 00060 KYJILTYPe, pa-
AYMECTCH, NIPH ROGMOMNOCTH NOAGOPA COOTBETCTBYIOLLNX MapaMeT-
poB. 3Ty CTOPOHY BONPOCE ML CHMTACM HEOGX0LHM b M NOAHEPEHY Th,
MOCKOVILEY AaNHbie N0 BAHAHIID 3AMOPO3IKOE HA X044 (A0 HYe-
CERX NPCUSCCOs JOBRBHO PAIPOSHEHB 1 HEMHOrOTNe ek,

Nopaxenne pacvennit GOAeINAMN, 8 YACTHOCTH FPUOHMMH, Ta-
KUMH, Kak GUTOPTOPOI H PHABNHHA, CONPOBOKAACTCR IHAUHTCILHLIMN
HAPYUICHUAME  OCHOBHLX  QHINOJOrHYECKHX  npoucccon [112, 165,
226, 250] u B KONEYHOM HTOTE — CHHMKEHHEM VPOmaE .

B amnamuucekny mofeanx gopaupoBanin YPOMAA ITOT BaKHHA
hakt a0 enx nop me yunTwnadsca, Bananme rpubuwx  underxund
MOACAHPVCTCH HAMN HAYHHAR C© MOMCNTE, KOTaa obHapyRIBaOTCA
HHIIEMBIE NMPHAHAKH NOEPEeEACHNA,

[To wmelomnses Aawnwm [218, 226] unTencuanocTh hOTOCHHTE2A
GOALHBX PACTEHNA IHANNTEARHO CHHKASTCA NO CPaBRCHEGD ©o 300p0-
shisi. CHHMEHIE WHTEHCHBHOCTH (POTOCHATEIA JABHCHT OT pasa dak-
TOPOB — (hashl Pa3BNTHA PACTENNA-XO3NHHA, CTENeHH nopawenna H
COCTOANNA pPACTCHHA NpH zapasennd. Hasmencenns v untencusnoctn
totocunTesa, kak npasiao, Ne NPORBIRIOTCH B HHKYGaunonnui ne-
]ZIH-I:II..'J.- D-‘IHHHD C MOABICHAEM BHAHMBEX NpH3HAKOR ftf?HPL'irH_"I.E:IIHH
HHTENCHBHOCTh (POTOCHNTESE PE3KO CHIGKACTCA, B PAAC cAYMacR 10
329 [218].

G‘L'IHZIHFTHHIF NpHYEHAME CHHAEHNA HHTCHCHRIOCTH 'I.IfIUT[:lE']I'IIT'I:'j.i'l
CACAYeT CHHTATE CHHMRCHME HOIHYECTRE .":.Iﬂ[ii]lili[.'l.'l.ﬂ 1 Hﬂp}'l]]i‘lii[ﬁ
X043 TeMHOBHWX peakunii dotocuntesa [112, 218]. Caenosateiwno,
npH MOACAHPOBANNN GOTOCHNTE A BANAHNE HHDEKUHH MOMET GTH
BECACHD NCpe: HIMEHEHHE Yria HAKJAOHA H N7aTo CBETOBOR Kpuboi
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. - e o e e o e e

OTOCHH TSR [190, 192]:
i
Penax i int F 2 i’
rae o e — CKOPOCTH POTOCHHTE3A (-r0 OPraHa nopameHHoOro pacre-
aug, MrCQe am=*4=1; Py j e = cKOpoOCTL PoTOCHHTEIA -0 Oprava
||..!5._i|_;.-|-.;1_'|||l|',_]1'|: ]]H{'T{"HIEH: I1FIII CHEOTOROM HACKHICHHHN, MI'CGEJ,'J,M_E}C:
w o=l g e — HAYAALHLIE HAKA0N cBeToBROAl KpHBofl  dOTOCHHTE A
..-'-“'I {-ro oprana nopamennoro pacrednt, MrCOg-am—F-u=1/{Br-m-%).
[Mpn stom yunteaeres Takse |190, 192], uro mMakcHaMysm Temne-
paTyphofll KpHBoll OTOCHHTEIA NOPAKCHHBX  HHPEKUHeN pacTeHHi
capuraeTcs B cropony Ooaee Huaknx Temnepatyp [109]. Toraa pama-
HIE TEMNCPATYPH BO3AYXA HA POTOCHHTES GOALHOTO PACTEHHS MOMKHO
QIIcaTh Bhlpamennes, anatoruauuy (2.3):

" max i ne@di int

: (2.29)

I‘I:I-ll iy =

Pl ot = 0,2 — s~ Ta [E —( Ti-Ta ]]
(i " Taep = Tao — AT yni Taopt = Ta = AT jnl :
(2.30)
rae .1lT1||j' = TeMIOepaTyvpHad Nonpabkd, YUNTHBEIMUHLEH HIMEHCHHE

_-.'11:m||1-1 ONTHMAALHOH ATH [I'IHI'IZJI:EHI-I'I'\'.".';IE '.l'l.‘:'-[l]l."pH.T}'Pld HUH,-'I_}'.'IE! [lpll
NOpadeHiy pactenns nndexunned, “C.

lMatorcunse rpubb BHIWBAKT IHAYHTEIbBHEE HAPYIIEHHA AHXa-
H'.I!pIIlZ:II'-I AKTHBHOLTH 3JH¢:TE]H[H-.'I'.[:ZI:}EIIHE. :"-"IIL'T B MOACAH IEZ!HL‘III.‘HI[“
ABXAHHA NPEACTARIACT IHAYHTENABAKE TPyAHoCTH. O odyclomient,

B MACTHOCTH, TOM, NMTOD JEHXAHHE B XOa4e GouTeAn N MEHRCTCH HEOHO-
AL IELR
B wavaanuui NEPHaR 3af0AeBaNNA QKW XIHIE ARTHREHAHPYETCH,

A B AaasHefileM YpoBeHb ABMXAHHA HIMCHACTCH B 3ABHCHMOCTH OT
CTOMERN nopaseiins }'CT-Dﬁ."-IIIL’IDCTII CoOpTd. & H(‘}’CWE'IF[BHE COPTOBE
HHTCHCHBHOCTE  ALXAHIEA 10 Mepe  pazantid H00e3HH  CHNAMACTCR
(e paie cayuaen 30 39% [112]), a npn cnanlioy NOpacHnn, Beay-
HIEM K OTMHPAHIK, MOMET CHHINTLCH 0O HYIA.

B eayuaae ecan nanaume Goacaneii MOASANPYETEH HANHHAR © MO-
MEHTA 13paMeNdd, TO, BEPOATHO, COCAYET YUNTHIBATL VEOHICHIE AXa-
HHA. 310 TCOPCTHHCCKH  MOAHD YUCCTh, YBEEIOHYHBAH Hﬂill.‘]]l:tlllllHEFlT
Auxanna pocta. O00CHORANHEM CAVEUT TOT PAKT, UTO NOA BIAHNHHEM
MAPAINTE ¥ PACTEHHA-ROIANHA Ha NaYa ulHEX sTanax 3abofenanns
AETHEHAHPYETCA CHHTETHHECKAR ACATENBHOCTH 33 CUET YCHIEWNA CHH-
Te3a fpepMentaTHBHMX Geakon [226], a kosdbHUNCHT AMXAHHR pOCTa
MOEWIIAETCA © YEESAHYCHNEM A0an GeaKOBOMD cCHHTeIa B ODLMX CHH-
TETHYECKIX npoueccax pactenns [342].

Ecan pansmme Goaeswell MOACAHPYETCR HAYHHAX C©  MOMCHTA,
KOE1a CTAHOBATCA BHANMBMH NOBPeXRICNHA (KaK 3T0 CHeTamo HaMu),
e B 310 BRHCMEA AEXAHNE VAe NMOOaBRIEHD | Y HE‘}'CTD“"[IIBHH COPTOE
GG Hie, qesm ¥y aqopopux  pactedHfl. CHHMCHHE WHTCHCHBHOCTH
AWMXAHNA MOQEIHPYEeTCd 3@ CHeT CHHAEHHA ABWXaHHA pocTda H Abxa-
HIH ||':J.'|.'-|.E'FIH{3HHH. ﬂ,liiaillln OO BHOM pacTCHHA E,,,r CNHCHWBAETCA
Toria cacayiomns obpazom [190, 192):

(2.31)
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FAC Gyt — OHTOPCHCTHYCCKAA KPHBAS AMXauHa GOALHOrG PaEcTEHH,
Geapaamepuan, ]

. Mospexaenne pactenni  Goaeanwsmn NPHBOANT K YMEHbIEH D
BACLIAAH  aCCHMEIHPY OIeR MOBEPXHOCTH H CHIGHCHHNY KOJHYCCTER
PYHKUHOHHPYIOULER GHOMACCH, 9TO MOKHO ONHCITE BLIpaHeHnANMT
[190, 192]:
f -
Li Inl"—TIr{ k{nr.

il 1ot = mi R,

(2.32)
(2.33)

rae Lme = OTHOCHTEILHAN NAGILAAL ACCHMHAHPYIOWCH NOBEPXHOCTH
f-ro oprana GOALHOrG pacTenns, m-u—¥ r?i.-.,.r—'q:ym-:um:mrp}'mman
Guomacca i-ro oprawa BoasHoro pPacTenmn, r-w=2; b — napaseTp,
XAPAKTEPHAYIOWHA CTENEHL NOPAMEHHA PACTEHNA, Gespazmepnui,

2.5. Pacuer xapakTepHcTHR PAIHALMOHHOTO W BOAHO-TENA0BOT0
PERHMOR NOCEBOR

Aan pacuera crkopocTi QoTOCHHTESa HEOGXOANMB IHAYCHHA HHTEH-

CHBHOCTH POTOCHHTCTINECKH aKTHBHOM pannaune (PAP) e nocene,
3ra  peaHunya

MOKET OHTh BHYHCIEHA No  dopMyie By ;

ckoro [224) . topmy VIAron
R

o ' 2.34

I+ cql (2.34)

rae /o — HuteHcnBnocTs AP ma Bepxuedl rpanHue nocesa, Br-wm-2:
Cg — IMNHPHYECKAN NOCTOAWNAR, GeapasMmepHan.
Morok ©AP na sepxnedi rpasnue nocesa onpeaeaHs no gopuyae

=050 4, (2.35)
riae  — cyMMapHan pajiMauns 3a cyThH, J#-em~2-eym'; 1y — aanma

AHA, M.

Cysmmapnan paanaums  paccuuTHBaCT
KOBa |22‘3f; p ¢A  mo  opuyse Cys-

Q' = 12,66558"" + 315 (sin A,)™',

rae 55 — NpoAoIKHTEABHOCTS  CONHEUHOTO  CHAHNE
ha — noayviaennas swcora Coanua,
My.Ie

i2.36)

3a CYTEHM, w;
HOTOpaA onpeacaseres no dop-

sinh,=A + A, (2.37)

rae A=singsind; B = cos g cos é: umHpoTa

Mmecta; & — ckaonenne Coanna, | o
TaGanua ckaomennfi Coanma A% BeCeHHHX W JETHHX MECHLCE

8 paGote [4] annpokcuMmpoBana MoJIHHOMOM
b=[0473(f, 4 j) — 0,196 . 10~2(t, + j)* —
— 0407 - 107% (1, 4 j)' — 0,616] - 0,017453,

 — reorpaduieckan

(2.38)
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e fp— HOMEP CYTOR HAYAAA PACYETHOTO NEPHOLA, OTCYNTHIBACM LA
or 20 MapTa: j — HOMEP CYTOK pacuetnoro nepHoaa, j=0,1, ..., n
Bpesa pocxoja ve M 3axoaa 1, Coanna onpeaeanm no dopsyaas

T,=12+%ﬂrcmsl|r—%j_ =24 — 1. (2.39)

laknm obpazoM, no Jannsy  #abaolcHdfi 38 NPoOAGIKHTEIb-
HOCTRID COTHEUHOTO CHANNHA MOMKHO PACCYHTHBATL CYMMAPHYW paina-
wie o opMyae (2.36), a aarem onpelenants no dopuyaam (2.35)
it (2.34) uHTencHsnocTs PAP na ancre.

B caydae oOTCYTCTBHA AAAMHX HaGn0LeHHA 33 cCONHEUHHM CHA-
Hex C}'HMEP“}'H} 'Pﬂ,lllﬂ”.ll!ﬂ MOMHO PH.I:E'IHTETIp I B3AHHBEM O HHEA-
peit o ofued obaaunoctn no opuyae [14)

Q' =i [1 —0,72n, — 0,26 (n — n,)], (2.40)
rae (Jp — CYMMApHAR pannaunHa npn schom  webe, Jiw.em=?-cyr';
My R — KOAHNecTRO 0061aKOR HIMHero apyea W obwed obasunocti,
B 109X AHMHUH,

B gopmyay (2.2) ann pacueta (oTocHNTE A B peafbHEX YCI10-
BHAX CPeikl BXOAAT NapaMerps fo H Yo Jan nx OnpeledeHns ueod-
NOANMB CHMEAHEBHME 1aHHWE © cpeancli M AHeBHON TemmepaType
BOSAVXA H 3anacax MNPOAVETHEHOR BAArH B NOAYMCTPOBOM CA0E
TP B,

CpeaHl 3a CBETAOC BPCMA
MIGKHD PACCYHTATE No Metoly 3. A, Mumenxo
ihopyyan

CYTOK TeMNepaTypy Boaayxa Tgy
[130] ¢ nomouke

! i
Ta==dy = d\Tmax, (2.41)
rae Tmay — MAKCHMAALHAA TCMMCPATYPa BO3AYXA 34 cyTEH, “C.
Hamenenne srarosanacoB B TCUCHHE AeKAAW {MQ‘}HII}" CPOEa M
Ha G THACHRA) MOKHO ONPERCAHTE MO DL CH i

W =W 0 Vie — E' — Ul (2.42}

rae W — zanack NPOAYKTHBHOR BAATH B NOAYMETPOBOM CAOC NOYBH,

MM: B — cymMma ocalkom 3a cyTEH, MM; Vw — pacxol rpynToBHX BOA

B 30MY a5pauMi 3a CYTEH, MM; £ — cyMMapuoe Henapenne 3a cyTHH,

wM; Uy — mdiasTpauns atmochepibx OCalKoB, MM,

s Fﬂiggﬁﬂ.l FPYHTOBRHX BOJ B 30HY A3pPAUHH PACCYHTHBAETCA no dop-
Ve

I )
'ln"-r = .E-'I J - EE‘E‘!
The Ey— ucnapAeMocTs 38 CYTKH, PACCYATHBACMAN ¢ MNOMOMILIO
CPeancro eytouHoro aedMunTa BIAMAOCTH BOIAYXA dwa, MM; [ — Gea-
PAaMepHwil napamerp, 3asscAwuA oT BoARo-bHINYECKNX cRofcTR
noupk; H — rayGnma saneranna rpyHToORMX BOI, M.




CATOMHBE 3HAYCHHA HCNapeHH# MOryT OGHTE NOAVHUEHH MO Npef-
Aosennon B pabore [272] dopumyae
2W 0 1

ool [
= |+ 2WpcinEL (2.44)

1 L5 “"r:: HAHMEHBINAH BAAMEMEOCTE B [MVIYMETPOBROM CO0E NOYER,

MM; 1) — GrapasMepHei NapaMeTp, 3aBHCALNA OT BHAA H ¢aszw pa3-
BHTIH PACTEHNA,

..'_l.'IH pPacHCTa |III|.i.|II.'I!|'I el LLRENS ET".11H"II'I‘I.‘|ZI‘]!I:J.'-Z OCAAKOE  BOCIHOB-
SYCMOH BHPAHRCHHICM

Ul =W 4+t — W (2.45)

Ypopenn rpynTonux mod A sesay cpoxasi nabiogennfi, Bxoasuini
B Bupaxenne (243), naxoanTen no popayvae

H Y - H 4 AR {2.46)

Hamencniie VpoRHE TFPYHTOBHX BOJ 33 CYTHE AH ONPELETHETER M
dhopyvias

(1]
AH = - -"_LJ—'_ npn Uy > 0, (2.47)

)

\H! = — npi U <0, (2.48)

rae £ — wosdpHUHeHT BOACOTAAYH FPYHTOR, HeapaiMepHLIn,

B dopuyay (2.19) ana pacwera rerepotpodnofl durcammn €Oy
BROANT NAPAMCTE Vo, LA BEEHYHACTICHHA ROTOPOro HEOOXOaNME ak=
HBe & CPpedled HOMHOR TeMOCpaType BORAYXA.

Cpeiuss 3a TEMHOS BPEMA CYTOR Temnepatvpa mozayxa T, pac-
cunTesaetcs no gopuyae [130]

To=d;+ deT itns (2.49)

rae Tom — MHHUMAALHAS 33 CYTKH TeMmnepaTypa soziyxa, “C.

B cBRan ¢ uUedeBwM HAIHAYCHWEM Modeaeld (opuMHpOBANNA YPO-
Wad COOLCKOXOZAMCTEBEHHEX HEVALTYP ONHCAHHAR BRIIE CTPYRTYpA
Moaeneil paipalaThBaNAch © YHETOM TOTO, yrofi  3Ta CTPYKTYpa,
¢ oiuol cToponw, ohecneyisana AOCTaTOMHe TOYHOE ONBRCAHEE OCHOB-
HEWYE NpOUecCon HHsHeIeaTeNLH0CTH pacTeddi, a c .'|.|J',I-'|"i-'1“'|-'|||-|'-':|-'
YoMaTpuBada NCNOLI0BINHE TOABKG TCX NapaMETPOB, L08R OTNpele-
JCHHE KOTOPBX NMEKTCA ZOCTATONHO DOANHE SECOCPUMEHTAIBHLL
AaHH e,

YACTD I
HaenTHpHKauWA napaMeTpoB H HCCJAE10BAHHE
MOJeel (DOPMHPOBAHHA YpOAKaR
CeALCKOXO3AHCTEEHHBIX KYJBTYP

HaenTudHEaLHA NApaMeTpOB MoALIeH NPoAYRUNOHHDIS NPOuecca
APOBOANAACE HAMI METOLOM HE3ABHCHMOrO oilpeaeTeHHR I1il|'lﬂif-fl1|:;:|]ULl.
no  PesVILTATAM  IKCACPHMEHTAIRHLIX Ill:l:-‘lt'.l.l.mulillﬁ: B pa T:?.‘-.
a7], 331] Takme cTABUTCA 334443 HE3ABHCHMOrD ONPCACAENHHA napas
T PO woaened, Tapon 0oAXon BEAKYAET PazAHHHBE METOAL Ol pre-
NEAEHIA YHCICHENEX FHAYECHHA NApaMeTpoB. ANNPOKCHMALHIO ':-.‘-IJJZI!I-
PICC B AQHNBX, NHTERPNOIALNKY & GEpeIHERHE JTAHHEX ﬁ.lll[.lll.illll'ﬁ'
CHHX e e RORAHHE N |||.-|1-:J{'F|-L'_:|_J_'1.'i|.|_'||.H:lu ACHOALIDBEAHHE PLIYILTaATOR
FRCICPHMEHTOR. .

Ocofuil NRTEpEC NPEACTABASCT NOAYNCHHE POCTOBHX v L,
GEIHIOUIECH BECLMA BaMUbEM IBCHOM JHHAMHSCCKEX MOLETEN fhop-
wiposanis ypoxad, Ha ocnosannn ofmebnoaorniecknx npeictaBae-
HURL O FAROHOMEPHOCTHX  poUeccd MHE NONIRETAINCH naftn Hoaee
ofiine noaxoad Kk nx onpeaencudio. [Ipn s10M 8 KavecTse NCXOANEX
MATEPHAJIDE NPEANGIATAI0CE HCTIOBAGEE T AaHHEe Hal olennn 34
ipeno, el B CcoOCTOAHHEM CEOBCKOXOZAHCTECHHBXY  ENABTY |2ﬂ{l|;

Mpuvenenne Mogesell 4AA TEOPeTHUCCKHX HecaeLoBanmi nonpak.
THYECKNE PACHETOR 'E]]L'ﬂ'!;'i"‘"[ NnpoacpEil ::'|.'|_|Z'H1LEI'I'III:.II:_'T_H MOIETICH, Mpo-
peAeHHA HCCACAOBAHNA SVBCTBHTENLHOCTH  MOABJEH K NapaMeTpas,
AXOAHON HHBOPMALHN H CTPYRTYPe Maleled

BUyTpenHun aua ns MOACACH, NCCAEA0BAHNE HX MYBCTBHTEIbHOCTH

pazue  [15] ¢ TOUKH 3penHs AaisHEfWere YCOBEPUIEHCTBORAHMA,
YIPOIIEHHS MOAe ci Il ONPeAciIcHiA X NapaMeTpos.
" Heeneaonapne UYBECTEHTEALHOCTH MOAEICH NOZBOJHET ONPEACINTE
cOOTRETCTBHE Mogeaefi eue ofnoMmy Tpefopanni, KOTOpOMY AOIHKHH
VAORICTBOPATE MATEMATHYECKHE MOLEIH OHONOMHICCHIN  NPONECCos.
Himenenne ORoaordgeckiy NapaMerpos B NpeleiaX norpeilnocTed,
€ KOTOPWMH ONPEASIRKOTCA 3TH NapaMeTpd, H B nNpeienax X ikl
BUAYAILNEY BAPRAUHA He A00AMHAC NPHBOARTE K CYMECTREHHEM HAME-
neniay pewennnt [271]

CpapuHTeaLHAs OWCHEA MATEMATHHECKHX Mofeaed  npoayKImoN-
HOFO Mpolecca PACTENHI NOKA2a1a, 4To A48 G0JLIIHHCTRA COBPEMEN-
HEY MOACAEH BONPOC D0 NAVIeHEn SYBCTBHTEIEHOCTH MOAETEN NOKA
elle peaoeratouno nayaen [135]. .

Bee napaMeTph NpeLioMeHHBEX  HAMH  AHHAMHMCCKHX  MOZeICH
POPURPORANNRA YPOKAH MOMHO PAILCANTLE Ha ABEC [PYNIL:

1) nmapasmerpud 1I8 pacucTa NpHPOCTOR GHOMACCH B UEI0M;

2) napameTpu, NO3BOAAWMINE PACCYHTWBATLH ANHAMHKY GHOMACCH
OTACILHLY Opranos pacTesdd,— POCTORRC ynrLrn
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Maega 3

OMPENENEHHE NAPAMETPOB ®YHKILHA MPHPOCTA
BHOMACCHI

3.1. Mapamerpw Gpynsumit GoTocHHTEIa M ALIXAHHA

B dopumyam aan pacuera HWHTEHCHBHOCTH (OTOCHHTEZA W AHXaANHA
BXOAHRT JIBC FPVINKR 3paEsMEeTpo. |_.|.IZ'|.'I'I.|.iJ.H rpyima OOBCIHHACT napa-
MeTphl cBeTOBOR KpHBof QotocuuTesa Qg 0 de, KodpdHIHERTH
FATPAT Hd NOLACPHRIAHHE CTRPYRTYPH Om H I".'III"H.EIl.b:I!LI_FII'.'IITH JATPAT HA
EOHCTPYRTHRNOE IWMXanie o.

Junauenunna napametTpos Qpae B ag ypaemenna (2.1) (em. ro 2),
ONHCH BAKIEro CKOPoOcT: POTOCHHTCIA HAK QYHKUNI NJOTHOCTH CBE-

i iy Magmo

nm

SIPGMT R

-
=

wifwares

I
L

Ha Frin

t =g
-.__.-l" 5‘{! L

1 . Pee. 3.0, Napavetpu coetopsd kpimail
Humencufwecme PAP 3

tpatocrietedas, [To anmeww [255]

TOBOID NOTOKA, ONPEACACHL KAK XAPAKTCPHCTHKH CBeTOBWIX KpPHBHX
ﬂl:'ﬂ'l"::'l-"“HTFﬁﬂ FCPHOBHEY KYJALRTYP H Hﬂpl’ﬂ¢f‘.]ﬂ'. HOTOPEEC NPHBCACHI
p paforax 147, 243]. O6mkit enal KpHBOR HHTEHCHBHOCTH (OTOCHH-
Te3d B FABNCHMOCTH OT MAOTHOCTH CRETOROMO NOTORKAE NOKAZAH HA
pue. 3.1, Ha nawumx, npuseaenunwx wa puc. 3.1, BRAHO, uTOo napa-
METP de ABIACTCA TAHMEHCOM Y8 HAKIOHA CAETOBOH H[.I'IIEIT:I“[ ltl{]Tﬂ*
CHHTE3A NPH MAThE HHTEHCHBHOCTAX DGAP, a MapasMeTp I Xapak-
TCPHIVET MAKCHMAALHVIO HHTEHCHBHOCTH (POTOCHHTE3A, AOCTHIAEMYID
NpH CEETOROM HACKHINENHHR.

AR 3epHOBHX KYIBTYP

Dipag =26 MrCOy, - o~ - 4=,
4 HaKJI0H CBCTOBON KpHBOA
g = 0,833 wmrCO, - ou™ « g7 (BT « 877
Hana kyasTypu Kaprofean
P =28 arC0,; - g™ -y~

o =0,430 MrCO; - aM™ - 4~ 'J(Br - N7,

LcaoBse InavcHis nmapaseTpon 4.[:::]::..1}-_1” (2.10) aanm pacueta
WIETEHCHBHOCTH AHX3HNA, cordacuo [142, 255], npuuaTa chaepymuHe:
IR ICPHOBHWX KYALTYP

Cm=0013 rg 4 -r
£ = 0,280;

Lagyr™,

a8 kaprodean
Ca=0010r,, -r"- eyr
g = 0,0255.

Bo BTOpY® rpynny BXOAAT NapAMETpPH, ONHCHBAMIUHE BIHAHHE
yeaoBiHil BHeWHEN CPell Ha CKOPOCTH Npoueccos (OTOCHHTE3a H -
sauitd. K #HM  OTHOCATCA: YHKUHN BANAHHS TeMNepaTyps BO3-
A¥XE W H BAMHOCTH NOYBB Yo Hd HHTCHCHBHOCTL QOTOCHHTEIE M
TeMIEPATYPHER ROSPPHUHENT ALXAHNA Gg.

B pabore [90] npusenena obofweduas TemnepaTypHas KpHBas
(pOTOCHHTE3A, noOCTpocHHa® no Aawnwsm  [354]. Kak snamo w3
prc. 524, 3TA KPHBAS XOPOIIO ONHCLIBACT SABNCHMOCTL HHTEHCHE-
HoCTH POTOCHHTE3d OT TEMNEPATYPH BO3AYXA AAH PazANuHHXY KY.ib-
rvp. lemnepatypuas kpusan QoTOCHNTE:a, npHBeAeNHan Ha puc, 3.2 a,
YAORICTROPHTEIBHO ONHCHWBACTCR  SMnApnyeckof  dopuyaodl  suaa
(2.3]), npenioxennoii 8 pabore [223]. 3ra dopmyaa wcnoasayerca
WA ME IRl pPHCYETE HITCHCHBHOCTH l.’I.'.lL..I'I'ﬂL‘II:J!T'L‘H-EI B peddbpHHE YCIA0BNRY
cpean. B dopuyae (2.3) Tap — noporosas Temnepatypa, npH koTopof
Clle soasMomken porocuntes, Ty opt = ONTHMAIEHAR :l.nl PpoTOCHHTEIS
resnepatypa. Uncacnnme smavenns tnx RAPIHHAJILHWE TOYEE TeM-
NEpaTypHoil KpHBoi OTOCHNTEIa ONPEACARIHCH HAMH [0 OTHOLIEHHID
K TCMICPATYPC CBCTIOND BPEMCHH CYTOK, KOMAa OCYWECTBIRETCA Npo-
HeCee PoOTOCHHTESA.

LACAYET YEA3ATH WA OAHY OCODCHHOCTL HMCIOUIHNCH B JHTEpaTY pe
RCNCPIMEHTAALHLK JAHHWX N0 BIHAHID TEMOCPATY P HA WHTEHCHR-
nocTe QorocunTesa. Ona 3aEI0OMAETCH B TOM, 4TO TEMIICPATY pHEE
VIPARTEPHCTHEN  (QOTOCHHTESA NOAYHCHW NPH  KPATKOBpeMeHHOM
(Melee |—2 q) BAHAHKE TEMIepaTyPH (HMELTCH B BHAY TesMicpaTypa
Alzayxa wan anceta o kamepe). Hexoan ma npeacrasaendii o Tepsu-
TECHOM  peRHME ACATCABHON nosepxnoctd  [30, 130] Gua ocyurect-
RICH Nepexol o7 TEMNCPATYPH ACATEALHOR NOBEPXHOCTH K cpeaned
MHeBHOA TeMnepatype sosayxa. [Moporoswe T 1 onTHMa BNBe Tq apt
IR POTOCHHTENE INAYCHER Ccpeanell ANeBHOR TemmepaTyps Bo3ayxa
pinATe, coraacro [10, 99, 114, 134, 251], nas ozumofl nmenstus
tooTeeTcTBENHO —2 # 22°C, aas octaasHmx  KyasTyp — 0 0 22°C.

Temneparypusi koshduunent auxanus Qo Kak 10 CAEAYET H3
TiTeparypuex Aannumx [110], neckoausko HaMenseTes B 33BHCHMOCTH
OT hasw oHTOreHe3d W AMAMA30HA Temnepatyp. Danako VEAILBACTCH,
T 398 KAMAOTO WHTEPBANA TEMOCPATYP reMnepaTvpuui  Kosddi-
IHepT VESTOBRHO  MOMKET ORITH HPHHAT 3a I'I'l'l-l_"I'DHI[I-I}'I'I.'? BEJTHHHHY .

1 3mgaa M o100 i




Coraacuo [110], nan muennusl npn aHavennax TemnepaTyps  Bos-
ayxa 5—15°C kospduunent Awxamna Qi (B cpeanem 3a nepHog
BereTaunn) papuferca 24 (creGam) w 23 (AncteR), a npm 3nave-
HIAX TemnepaTypl 15—25°C cooteereraenno 2,0 n 1,9,
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Pie. 3.2, Dyusume BANAHIN TEMACPATYPH DO3AyXa (@) 0 BIAKNOCTH Nowmw (6) ma

TNTEHCHERGETE fpﬂ"l".'fl-ll-!'l"t!ﬂ-.

] masanid, F— n:||r|,Hbr|.11,_ A OrYpild, no aameuy [503:  F = paacaEivinng, 5 = COGITE, Il
Aaviia JIH]; # — mgyEypy3a, no asanmes [310)

Hexoas wa stnx aansmx w thopuyae (29) mm HcnoansoBagH
CACAYIOULHE IHAUCHIA TEMNEPATYPHOro KODOHUNCHTA AWXAHNA: NpH
Temneparype 5—I15°C Qo =235 (a1a Beex oprawos), npn Temnepa-
TYpe 15—25°C Q= 1,05,

Han pacuera nuTeHcHENOCTH (POTOCHHTEIA B PEAJLHEX VCIOBHAX
cpein no gopuyne (22) neobxoanmo noavanTts BVHEUHN BAHRHHA
BIAMHOCTH MOYBE HA WHTEHCHBHOCTH Npouecca. B nacToswee spesa
HET AOCTATOMHO HAACKHHEX MATEPHAI0B, XapakTepHIYIOULNX pasaH-

50

A B MATEHCABHOCTH (POTOCHNHTEIR MEMIY OTACABHWMN KYALTYpaMH
@ aABHCHMOCTH OT BOAHOMND peAnMa. [la JRCNEPHMCHTAILH BN LM b M
|56, 79, 114, 310] Guaa noaydwena oGobuiennan dpynkuus posneficr-
pilA BIAMHOCTH NOYBH Ha WHTENCHBHOCTL §oTocHuTeaa. [lpn ee no-
cTpoeiiil ONHTHEE A3HNLC OLAH HOPMHPOBAHE: NPH ONTHMAJLHOM
VELAARHEHHN MOYBHE HHTEHCHBHOCTH (POTOCHHTEZA NPHHATA 33 eqn-
iy, NpH APYTHX JHANCHHAX BAAKHOCTE NOYBR HHTCHCHBHOTO (oTo-
cnntesa <<l Jlannne, xapaktepusywomue yeiamuenne nousm, npe-
CTARICHE B BHIC OTHOWEHHA BIAKHOCTH K JHAMCHIAM HAWMCHbIIEH
paaroemkocth. Kak swano w3 pue. 3.2 6, sta oGoGuennan T
XKOPOID OTPAKAET BJAHEHNC BAAMHOCTH NOYBR HA  HHTEHCHBHOCTH
POTOCHHTESE PAsANYRNX KYabTYp. Kpusas wa puc. 3.246 annpoken-
smupoBana supaxennes wniae (2.4). [Napaserpw storo BEPAKEHHA
HMEDT CTeAVREULHE IHAYMCHIA:

dy=6,3 . 107" d,==—1598 . 107% d,=246,2 - 10—,

Bee nepeunciennue suile napaMeTph XapakTepHIYIOT NPOLECCH,
VUHTHEACMBIE I B MOLCAN ICPHOBHX KYJARTYP, I B MOLCAN KapTodeas,
(AR NPHMEHNTEALND K KYJILTYPE Kaprodens neolXoAnmMo OuelnTs
TARMC NapaMeTpu, XapakTepHiyouie TeMuosyo dukcaumo CO. o
NEPCTON H3 MATEPHHCKOTO KAYGHA.

Mapamerp @ s dopmyae (2.19) xapaxtepuayer oTHowenne rem-
nouodt 1t doTocHnTernyeckoi gpukcauwnn CO; B OHTOTENCIE N ABIACTCH
viikwiret  spesenn. Ha  ocnosamnmn  sKencpuMentajinimx  QaHnwx
[135], mm noayanan coorsetcrayiowes ANNPOKCHMHPYIOLLCE BRpA-
WeHne snjaa

0,15
m"l!l= -I'“}_HE_T"-F—I ¥ '[3.”

rae 3T — cyMMa akTHBHEX Temnepatyp sume 7°C,

Teunepatypuan wkpusan nounoit pukcaunn CO, sanucana s suae
Bupakenna, anaaorngnoro Gopuyae (2.3). Mo nasnwim [135] npu-
IIHTD, 41O noporosan Temnepatypa Ty wavasa HoudoR duxcaunn CO,
W OnTHMaIsHa" TeMcpaTypa 448 NPOTCRAHNA 3TORD nmponecca T.,, apl
LooTeeTeTRenno pasiel 0 n 14 °C Yncacunue anavenms wnrtencuenoety
TeMposofl pukcaunn COy; B 3THx KaPANHAALHBIX TOYKAX TeMmnepartyp-
HOW Kpusolt  onpelenensd no OTHOWEHNIO K TeMOCPATYPE TeMHOTO
BPEMCHI CYTOK, KOTAA WAET Npouece TeMHOBO dukcamun COy—
CPEANCH wownofi Temnepatype soaayxa. Bua Temnepatyproi KpHBOA
NPHAAT aHaAOrHYREM BRAY Tempepatypuoll kpusofl dotocHnTesa.

Pacter neperoka nutateissux bellecTs m3 MaTepHCKOro KAyGHA
§ Opraus MoA0Q0ro pacTeHns seaetcs no gopuyae (2.18). B srod
Popyyae MAPAMETP % XAPAKTCPHIYET CROPOCTL Nepetoka. Annpokci-
MUDYIOLee BRpPAKEHNE 1% ONCHKH 3TOTD fMapaMeTpa Kaxk ¢yHKUHH
BPCMEHN MOAYUEHD MO IKCHCPHMENTAILUKM AZHHBM 143, 151]):

0,035
90T 41

1" 51

H"I=

: (3.2)



Taknw 06pasom, na OCHOBAHHH SKCTICPUMEHTAILHOrD MaTepHa
onpeneacn napasmerput dynkunft doTocunTesa, AMXAHHS B NEPETO
MHTATCALHEX BELLECTE M3 MATEPHNCKOMD KAyGus,

4.2, Mapamerpu, XapakTepHIVIOUIHE OHTOrEHETHYECKHA ACTERT
poTOCHHTEIA W AMXAHHA

K 31ofi rpynne napamerpoB oTHOCATCH NApAMETPH, KOTOpHE M0Q
AAT YHECTH BJANRHHE WIMCHCHMA (HINOAOTHYECKOrD BOIPACTA Op
HOB H8 WHTEHCHBHOCTL Npoueccob GoTOCHHTEIa W AWXAHHA: OHTO
HETHUYECKHE Kpisbie (QOTOCHHTE3A g W OHTOTCHETHYCCKHE KPHBM
NAXAHHA g,

Ly X, SMAFT
r ;.

(ol

[

Pure. 3.3, Outoreneriveckne xpie
Bue POTOCHHTEIA @, 1 IMXAHHA

iy AHCTHECR  DIHMadl MlleH MR,
4 Mo aanmam [293, 234],
I — QeorociEned, F— guxamne,  Je=

I HUTEHCHRNGETE  GOTOCHATERS, 4 = e
TENCHRNGOTE S RE% a5 W

[ ¥

é o 00 o) dr ETF *C

OGtell 38 KOHOMEPHOCTRIO OHTOTENETHYECKOR NIMEHUHBOCTH oTO-
CHHTE3A  OOALIHKCTBA  CEALCKOXOIAACTBENHMX  KYALTYP ABIACTCA
CPABHHTEALHO HHIKAH WHTCHCHBHOCTL (POTOCHHTE3A ¥ MOJOANX, dop-
MHPYRIIHXCA THCTLER, NOBHIMEHNE HNTEHCHBHOCTH N0 MEepe pocTd
PACTENNA, AOCTHMCHNE MAKCHMAJALHOID YPOBHS NEPel UBCTEHHEM H
CHHMEHHE B npouecce crapenns [246].

Alan 3CpHOBHX EYJARTYP MAKCHM3ILHAR HHTEHCHBHOCTL (OTOCHH-
TE3@ JHCTHEB OTMEYAETCA B (DA3IC NOABICHHS HHMHETO ¥31a coJo0-
MHKRH, ¥ cTefael — npH KoJomenny, 8 ¥ KoA0CheE — B MEPHOT MOJI049-
noft eneaocti [290, 203]. ¥ kaprodenn makcnManLHan HHTCHCHBHOCTS
PoTocHnTesa HAGAOAAECTCA B NepHOa GVTOHNIAWNH [BE, 136, 29]].
BECNCPUMERTANLNLEE JAHHEEC NOKAIHBEAIT, YTO HIMEHEHHA HHTEHCHB-
HOCTH $OTOCHHTEIA ACCHMIAHPYIOUINX OPranoB B OHTOTCHEIE MOTYT
XAPAKTEPHIOBATECH OAHOBCPIIHHHEME Kpisayn (puc. 3.3). 3tu wpu-
BHEE, KOTOPHE Mb HAIWBACM ONTOZEHETUNECKUMY, ATRPOKCHMIPOBAHN
[204] mupamennes Braa

ap=exp[=0015(E T =¥ 1.7 (3.3)
52

§ KOTOPOM NBPaMETP ¢ HaxoanTcA no Gopuyae

— 100 In aly,,
W E

PAe g — XAPAKTEPHIVET HAYAALHYI0 MHTCHCHBHOCTS PpoTocHnTeza
no OTHOWEHHD K MakcHMadbHol; ¥ T — cymMa sddexThBHEX (ak-
THBHLIX) TEMNEPATYP, HAKONHBIIARCA OT BOSOOHOBRIEHHA BereTALHH
(BCxOA0B) 06 HAcTYNAeHHn dazd pasBHTHA  PACTCHHA, B KOTOPYIO
Habai0AdeTed  MAKCHMAALHAR HHTENCHBHOCTH (POTOCHNTE3A (-T0 Op-
rana, °C.

Janapad B pupamenne (3.3) cymmy TEMNEpaTyp 38 COOTHET-
CTBYMIULHA NEPHOR BETETAUHN, MOMHO ONPELEIHTH OHTOMEHETHHECKY IO
KPHBYIO J000TO M3 acCHMBAHpYIOWMX opranos. [Lin paccumatpupae-
MEX KYARTYR W ycaomui [ToAMockoBLA 9TH cyMMB TeMuepatyp npu-
BeAcH B Taba, 3.1,

(3.4)

Tabauua 31, Jnavewnn napamerpos n dopuysax (33) w (34), onwcusamumx
CHTOFEMETHYCCKHE KPHBBE GOTOCHITEIE # Auxanma (°C)

Mapaserp ®pawol dumos

euwrens EF, “0 fapavetp wpunod auxannn 1 °C

KyaLTypa
1 8 " i % r P
Chsrwean mmeHnLa HH) 40 330 120 130 130 4M
Hpopodl fuwens 240 42 FI Ml 135 13 450
Clsee 240} 440 40 125 145 125 440
Kapragean BRI — — [0 ([E1] [0 a0

Anasornunwii noaxea wenoaw3onan NpH  ONpPeneIeHnn GyHKLHI,
DIHCHBAILHX BOFPACTHHE HAMEHEHHA HWHTCHCHBHOCTH AMXAHHH OT-
ACILHEE opranos pactennid (cm. pue. 3.3). Cpepenns o naMeHenny
UHTEHCHBHOCTH ABXANHA B OHTOTENE3E, HA OCHOBANHH KOTOPHIX MOV
UCHE OHTOPEHETHHECKHE KPHBWE awxanns, Goace ofwnpns 138 Hai-
SEMHMX opragos (200, 201, 203, 294, 296, 396] w wsenocratoumo
ACTATBNE 038 noaseMunx [12, 292].

LXOAHWR XapakTep STHX  MaMeHeHHd  no3soaser NPHHATH, YTO
VHTOFCHETHYECKAN KPHBAR ABXAHHK HMECT BHA OAHOBEPLIHHMOH K-
BOfl ¢ MaKCHMYMOM BO BPCMA HANGDJICC HHTCHCHBHOMO pocTa oprada,
Hecaeaosanns annamukst naonienns GHOMACCH OZHMOR  mimenAsE
! Kaprogean, punoanennse namn  [174, 188] ¢ nomomwio werons
Fopaukna—HKeanrosckoro [47. 67], nokaaweawT, wro nepwon man-
foctee wnTencuenoro POCTA OTMEHAETCH B MOMCHT BPEMEeHH, PaBHuf
ACTHCPTH  nepuola oT Havada pocTa Oprana a0 3asepllenHs pocTa.
3a stor NEPHOA HAKAMINBACTCA  cyMua SPekTHBHLY  (aKTHBILX)
Memneparyp ¥ T

UnTorenetueckne KpHeme AXaHHR OTACALHEX Oprafos anapo-
RCHMHPOBARK BLPaMEHHEM, AHATOMHIINLM (3.3), ¢ noabopom coor-
BETCTRylomux napamerpon (cu. TaBa, 3.1).

&3



Takoi noaxon & ONPCACIelHD ONTOTEHETHYCCKHY KPHDBLWY PoTo=
CHHTC3A M AWXAHHA NPHEAT B CBA3H C TCM, STO PacqeT BCACTCH AAR
CYTOYNHMA FHadenni I']TI.I'T‘IH.‘IIHTl':iﬂ H ABIX&HHR, ”PFI OnNpeaeTCHHH DHTO-
FCHETHYECKNX KPHBHX NHCNOALIYCTCH BPCMH HACTYMACHHA OCHOBNHX
fraz PARIBHTHA COALCKOXOIRNCTEEHHMA KYALTYD, KOTOPOC ONPeilcIiseTes
Ha arpo- H riaposeTeopooriYeckiy CTaniHA X.

T JACT BOSMOMHOCTh ONPEACIHTL NAPAMCTPE OHTOUCHCTHHECKHY
EpHERY B PaiIHUHBEE  NOUBCHHO- ARMaTHUCCKIX  30HaX Ha OCHOBE
CTANAAPTHOR ArPOMETCOPOIOrHMECKOR NHGOPMamn.

1.3, Mapamerpd Gopmya AN8 PACYETA XAPAKTEPHCTHK
PALHALMOHHOTO W BOAHO-TENAOBOIO PEHKHMOB NOCCROR

Haanune Goasllors iciaa pacteTH s CXeM [0 OUCHES XapakTeplucTHE
PAAHALNOHHOrD 0 BOAHO-TENAOBONO PERHMOB NOCEBOE 3HAYHTEIBHO
VIPOCTILIG NPOUCLYPpY oNpeLeiciiia sSicacHiby  3nanciii napaMer-
[OE, RXOAALINX B (POPMYJR 008 PACHCTA STHX XAPAKTEPHCTHR, 3anava
Hx onpcleIcHis crodHaach K Ul:d'fl'l'.l'[l"_l.' TOra WAH HIOrS SHaAYeHHSR
NAPAMETPOR HE CYIICCTBVIOUINK PACUCTHHX CXEM

Juauenne napaMerpa &g ypamwenna  (2.34), oniCcHBAKGLLETD
ocaafaenne QOTOCHHTETHYECKH AKTHBHOA paanManHe B NOCeRe, CO-
raacuo |224], naMmeHAeTed B 3ABHCHMOCTH OT BuCOTH Coanla, BHAaa
KYALTYPH 0 dasw ee pazsurua. Jas npufianmennwx pacderon ana-
HCHHE Cg MOMHO NPHHEMATH NOCTORMHEM 0 pasuws 0,65 [224].

B dopmyaax (241) n (249) naa pacuera cpeanefi 3a coeTioe
i TCMHOC BPCMA CVTOK TCMOCPATYPL BOIAYXA 3naucHud Kosdgdninen-
TE perpeCccil L8 Kamdoend KaaCHaapiera Mecila pecCHHEe-ICTHEDD
nepHoaa noayuens nytem ofpaBorTen gawmux 0o cpocoly, onpcan-
nosmy B pafore [130]. Janwwe Ttaba. 3.2 nozsoasiot eyants of
HIMEHEHHN FHAYNCHHAE STHX KOSPUUNCHTOR 0T BECEHNNX Mecflen
K JACTHHM.

Tabamuna 3.2, Iuawennn napaserpos & gopuyaax (241) w (2.49)

Mppuy. e (2,80) Poparas (2.8%)
Mecun

dy iy " A i,
.-‘|.I:||.l|.':|:. 0, 815 -1, 365 — e
Madi 01, B56 —[, 008 | - —
Humnb i, 551 —| (81 0,71 4% B, 2050
Hrak 0,823 0, 555 {,77e8 4, 7443
ABFYET 0,873 —1 GG 0,779 4, 5545

.II.-'II-'I PACYETOR pacxodd rpydTonRy BoJd B 30HY @spalldil | CyTon-
HWX 3HANCHHA HCnApeHHR  HeolXOANMO 3HATE DapaMmerpsl | # 1.
Ha ochwose npuselennux B pabote [272] nannHX 9HCIORHE IHAYEHHA
THX NAPAMCTPOB NPHHATH PABHEMN cooTReTcTECHHO 1,05 w 1,10

s |

Fuavennd woxppuupenta £ ouz ypaeuenni (2.47) u (2.48), onu-
cWBAKRUIHE HIMCHEHHE YPOBHA TPVHTOBHX BOJ, COFJACHO AaHHLM
[272], A% pA3INHEX THNOB NoYB pazananw (Tala. 3.3).

Tabamus 3.3, Kosddsiunent noaoorasen rpyuTos o
Mo pamews [272] 5 %

Fpywr E

CYTNER

THH EALE o

Cpeanme 0, (K25

ACTKIEG i, (o
CynecH ¢peaHise (), (=—C, (8
MMeckn TOHKOSEPIECTIE Il CYMACCH JIET- 0 8—0, |2
K

Fonasa 4
METOJAbLI ONPEAENEHHA POCTOBLIX #YHKILLHRA

Aas KOAHYECTBEHNOTD ONNCAHNA POCTA OTACIBHWX OPranon pacTeuii
HEMOIL3YeTCH cuetesa yvpasuenud (2010) (ewm. ra. 2, o 2.1), noayyens
HAH Ha OCHOBE NPEACTABACHNA o oTocHNTEeSe, AWXANNN 0 OOMCHE
ACCHMHIATOR MCHAY OTACABHBMH Opranasu  pacrennin [221, 222].
Lenosy 3ToH CHCTCME COCTABANKT MATPHIE BErCTATHBHOMG o Penpo-
IVETHEHOPD pOCTd, ONPeLetsiRuue CooTECeTCTRCHND 3aKOHOMEPHOCTH
pacnpeieJeHds «CBCHHX® H NCPEPACTPEALACHIIA €CTAPEIXS NPOAVE-
TOB POTOCHHTEIA MEXAY OTACLHLMI OPramaMmi.

B patore [222] npepaomen cnocol npubansennol oueHkn pocTo-
BEX MATPHIL NYTEM NEPEXOJA OT HHX K OCPEAHENHBIM POCTOBREM (DYHE-
WM, S paBHCHHE A% ONHCARHA KOJHYCCTRCHAOMD POCTA (-0 Oprana
IEMHCAnD A BNae

Ay M
— = b= + Mo, i4.1)

pr =0, _Ep.:-t,

El.mﬂ'. iel, g 1 p.

= DYHKLNN BCrCTATHRHOTO pocTa fi; onpeAcIswTed, coraacuo (4.1,
no hapyyae
By = A fAM (4.2

T NOKAIWBANT 100K CYMMAPHOD NPHPOCTA BCErD PACTEHHN, NpHXO-

ARIYI0CH wa i-it opran.

=




hyukaun  penpoIyKTHBHOrO pocTa v, coraacko (4.1), onpene-
JAKTCH KAK

vy = = M (4.3)

H NOKAILBAKT CYMMEDH Wil MPHTOK CTAPHX ACCHAMBIHTOR W3 APYIHX
opranoe o - oprad, ecam v >0, WA HX OTTOK H3 {-r0 OpraHa
B Apyrac opranw, ecan v < 0.

Heckoapwo Apyrofl cnocof onpelecHiif PocTOBMX QPYHKUHA CTa-
pHX accHMIAATOR npueoanTes B patore |39]:

T = L\”;L mi . ‘.E v, w0, i4.4)

Poctoswe §yHKLHI ONPCACARIOTCH N0 NPHPOCTaAM  cyxod  OHO=
MACCH OTACABHLX OPranoB PacTenHs, JKCOEPHMCHTAILHG POCTOBRE
PYHRENH GHAH onpejeacHs  A0f neaoro paga kyastyp [4, 39—41,
|44, 219, 222, 255, 256). [lpn sTOoM pan SETOPOE OTMEMACT HEKOTOPHE
PALIHUNA MEHAY POCTORMMH QYHKUHAMHE, MOJIYYEHHWMH 38 OTIEAb=
HEe rofd. JrtH pasanuns ofBACHAITCR KaK BAMRHREM ocobenHocTef
NOroanes yeadosni, Tak o norpewdoctssn  uamepenn. Hexoan ma
STORD B JAHHAMHYECKHX MOAEIAX (POpMHpOBANNS VPOKAAHOCTH He-
NWTBIAYHITCR OCpCIiHOHHBE 33 HECKOILKS JIET CridseHHRe Py HKILHE
pocta [4, 41].

B gawecTBe wraaw spesens dynsuni pocta 8 pabotax [4, 41]
BHCpRBC PELICGHEHD HCHVILIOBATE He KAJCHIAPHOC, A « (0 10TH=
YECKOES BPCMHA, ONPEACAReMOe cyMuofl TeMnepatyp Bosayxa. 310
HOCKOJLKD MOBHCHID  VCTORYNBGCTL 0 CPaBHHMOETL  POCTORBX
PV HELIA,

Ha ociiope obpaGoTEl sHAUYHTCARHOMD SKCNCRHMEHTAARUOMD MATE-
puana B paGore [41] npeasaraerea HEMOILIOBATH OIS ONpefeTeHHA
pocToBLx GYHKERA e NpupocTH, 2 suauchuus obuled GHoMaces opras
noi. Moabop COOTEETCTEVIOMINY ANNPOKCHMHPYIOUINY RRPaMeHHT 1a8
sTHx adadcundt, AH@GdepenuHpoRARNe FHAANTHIECKHY BHPAMEHHA No
BRPEeMeHil | ONpefcienne HA STOf OCHOBE POCTORMX (YHEUHA npet-
CTARTHETCH BECLMA MEPCNeETHBHWM cnocobo,

Heagpacryo o7 TOR, HCAGALIVIOTCH Ji NP onpeieIenny pocTto-
BHX YHKUHE npHpocTe GHOMACCH WK ofiman Gnomacca pacTeHHA
HAW Oprana, Takod noaxoa OCHOBAH Ha OUENEe GOBIIOTD MACCHBA
IKCACPUMCHTAALI WX  anavyennfi  Guomace WaH HX  npepocTos, AJ9A
HOAYHEHHA KOTOpWX TPehyiTed DHOMETPHYCCKHE HIMEPEHHA B TeYe-
HHE HECKOIBKEHX 8T,

Henoapaosanne wmogencsi  opMHEPOBAHNHA YPOKAA B HKauecTRe
OCHOBH A8 pazpaGoTel METOAOR ODUCHEN arpoMeTeopOIorHHecKHX
YeAORHA NPOHIPACTANRA W NPOTHOIHPOBAHNA YPORARAHOCTH CEALCKO-
XOZARCTHECHHEYE KYALRTVP NPeInoaaraeT IHaHHe PYHKIUHA POCTa A48
caMoro WHpoKoro Habopa KVARTYP B PALTHYHHEX MOUBEHHO-KANMATH-
WECKIX 30HAX. l:-:l|1|'.ftlll1.'iELl.ilH ANA STOA W CHCTEMATHYecKHX Guo-
METPIMCCKHY HIMEPEHHA HA arpoMeTeopoIormqeckiy CTaRILHAX lNoc-
KOMPIAPOMETa npeiacTaparer cobofi  Ypespwvyafinog  TPYAOCMEYW H

i

I'\.i:"::'.fl':'l JHBYED 3a1avy. YUHTHEBAS 3T0, CTAHOBHTCH OUMCHIAHBM, 4T
SRCNEPHEMECHTEILHOE OIPELSIENRE POCTOBRX PVHEINE — BeChMa CO0H-
HaR Iadava.
H,[]l]]illiill_" 0O TOM, BOIMOAHD JOH NOCTPOCHHE POCTODBX 1.|:|]|'" KUHH Ha
I_-.II b ||-r|-|”||_'|l-| OCHOBE, OIH I'.Iﬂ AChE HA IHAHHE 3I3ECHOMC Fl H1 “.'TL'Il-i HE L1 =
i AVAABHOND PAIBHTHA PaCTEHH A, A0 cHX nop He BECT1eaoRaacH. SroT
ponpoc H H TI:'F"."I;_".' H EaK C© T‘L"'[:IFH.'T HHEE Hﬂﬁ, TAK H “IJ-“ KTHYECKOA TOUKN
penildg, NOCKWILRY [MOIBRTHT NPeLI0ENTE JUCTATIIHO QOILEe MaTe-
qATHHECKOE OHHCAHNE POCTORLX PYHNKUHE H NCNoOALIOBEATE  HMEHD-
pecs MHNOroJeTHE MaTeEpHa IR HAOIKIEHNH HA CTAHLHAX 38 l!] ol [

oruedl, COCTORNNEM KYALTYD H CTPYETVPOR HX Ypoman.

4.1, PyHELHH NEPHOLA BETETATHEHOID pOCTA

Pemenne noAoGHol 330891 CEAIRHO NPCHAE BCCro ¢ BLOOPOM METOLA
RIVTHYECTBEHHOM) ONHCAHNH PACTEHHA HAH OPraHa B OHTOTCHCIE,

¢|:,'H'.lLI;I_II:I! pl}fTﬂ r'1|,'||:|. ﬂ]]rﬂ]lﬂ B I!IL'I'L'THTi[I-I.I:LJ.illi Ill.'!|.'lH'|:l..'|. COTAaCH
paGoram Pocca [222], onpeleasioTea Kak OTHOWEHHA npupocTa GHo-
Macchl I=I'0 I}pl'.ﬂ]ja K ]i]‘.lllpIZ:lCT}' ﬁir[l.\EH.I:I:Li BECT FI'EII:T'I'.'HI[!-I-

[Mpnpocti GHOMacCd MOrYT OWTL NOAYHEHB NYTEM QINpQepen -
POBAHIIA N0 BPEMEHH YPABHCHHA, ONHCHBAKUIHX POCT pacTelHA HJH
oprama, Hecaeaopamna AHHAMIKN HAKOMJECHHA CVXOA OGHOMACCH O030-
wiiskl DTSRI § HEFI-TI!]I:I'H.'.'ISI. [[lH:IH-L‘_J.l"IIHLiL‘ HA OCHOBE 'ﬂ:.l."illl.'pl‘lf‘-li'll'
raJLHEX N HCHOTOPWX JHTCPATYPHHX AAHHHX, 8 TaKHe ¢ YOeToM
peayaLTaTos, noayuennwx B pabotax [17, B2, 229, 372, 402], noka-
PN, YTO 438 ONHCAKNER SHCNEPHMENTAABHWX I3HHWX O AWHIMNKe
HAKOMAEHHA GHOMACCH MOMET OwTh HCMONBIOBANA TPEXMAPAMETPi-
HECCKAR ADSNCTHRECKOR Kpisos pocta m(f), woTopan aapaetca «pop-
YT

i ® (4.5)

m [E}=W

HOMEET CASAVIOULIHE CBORCTRE:

m*

li f=ﬂ,|' I=‘,Hﬂ'""f-—"-—,'
im me (£} ni e (4 s, o U TR

§ =m = I = <m0

KPHBEA HMeeT TOUuKy nepernGa npH fy == afb, npn kotTopoM mia/b)=
e EpHBARE cHMMETPHYNE OTHOCHTEALHO TORKH [l['lhl’.‘l'“ﬂa.
Avaana dopuyam (4.5) noxasupacTt, 4TO NApPaMeTp KpHBOA m*

MIPARTOPHAYET MAKCHMANLHY D ﬁl-ll.'llf‘-lﬂl.'.‘l.“'}' pacTEHIA {ﬂ]'-lr-H-HH]'. napa-

METP @ ONpefeafeT MEeCcTO HaXOMACHHHE KPHBOA HA OCH  BPEMEHH,

i faprd sMeTp f-‘—F.FI‘}-'TJ!JII!.’ HDI-IH'I:I'FI. Ecanm JorHcTHYECKHMH KPHBRMH

OOHCATH BErETATHBHHA POCT OTACALHLIX OPraHoR PACTEHHA ONpH NO-

CTORHHHX ONTHMAALEHEY YCAOBHAYX HAH 00 MHOTOIECTHEM ASHHEM, TO

KPpHBWe GyayT CMEMIEHB OTHOCHTCABHO APYr APYra mno OocH BPEMEHH

# IABHCHMOCTH ©OT BPEMEHH NORBACHHA Kakoro-1nbGo  oprama

(puec. 4.1).
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CeMefcTRO EpHBEX, NPHBCACHHBY Ha PHLC, -I-I. OIMHCHBACTCR VPaR-
HeHHeM Bilaa

Gl .
(1) == ST R (4.6)

TOMEA ﬂE‘FE‘rHﬁ'ﬂ fni DOPEASTASTCH N3 YCIDBIH
iy — E'l' 1.! R "I:II' =ﬂ,

Oremona COeAVEeT, uTD
rua — FJ.‘ -+ nllllbll

Oanako napameTphl JOrnmeTHUCCKEY  KpiiBmx m..- , oy in My m.'}'-mﬂnl.i
AR ONpeacaciHa X & 10AeBLX Ve I0BHAN,

1

— -
3
L,

Fug, 4.1, JDumamnga HaKkoLseadE GAOMECCE DETETATHBHEYX I PMEOPOAYETHEHEIX Opra-
HOB PECTEHHA.

I'I' Faee fa M Ty CETRCICTR MG BpCEE B3YhTE [T AR TReR, crrediaeik, KiEHcH i jaeii PeDAY R
THRICWE opranon: g fou (e B e EPEMH JABCPIICHEE pocTa ancrees, cTedach, sopiel
PEEpoIY TR G FaH R

Mpewae wem nepediTi K ORNCAHHID  HCOOILIOBARHA ceMmeficTRa
JADCHETHHCCKIX KPHBRE, PaccMOTPHM Bonpoc o onpeiescumnn  Bpe-
MeHH NOABISHHA, HAYANE H 3ABEPIIEHNR POCTA KaXI0rD Oprana.

Hecaeaopamnamn ®. M. Kynepman n ap. [111] yvcranosaeso, 4o
POpMHPOBAHHE KAMAONO OPraHa, Kak o We10ro pacTeHnf, NpPoXoanT
sTanamy, B npouccee opranorenesa HafawiaeTcs  OnpeacIeHian
NOCICIOBaTETLNOCTE B NPOXOAICHRR 3T3008,

[MoAsaeHme HOBRX OPranos, HaMeHelHe BREHmx MOpipoIoTe-
CKHX MPUIHAKOB, PerNCTpHpYeMOe Kak §ra3a passutHa  pacTenni,
coBfiajgaet ¢ ONpeie eHHBIMHE  3TanaMy  Opraldrciesza o NoapoaReT
CVANTh © TOM, B KAKOM BOIPACTHOM NEPHOAE M HA Kaxofl cTaaul
Pa3BHTHA HaAXOAHNTCH pacTEHHE,

Tax, nanpusep, v SoablimucTea JJaKOBMX POCT AHCTHER H pai-
BEPTHBEAHNE JHCTOBMX MJACTHHOK NPpOXOANT B OCPHOL OT NOABICHHA
pexodos § 1o VIII—=IX stanon OPranorenedd, KOTOPEM COOTRCTCTBYCT
fpaza  woaowenie—uperenwe. Ha  1I—IV stanax opranorenesa
(haza suxona B TPYGKY) HauuHaeTCA pocT Haasemuofll wacTh crefasn,
Kotopeil zasepwaerca k IX stany (dasza usetenns). Poct kopued,
mwagaswnfics NpH  NPOPACTARWH  ICPHOBKM, npexpamaercs kK IX—
X osranam opramoredesa.  PopumupoBanpe KOI0CA  HAYRHACTCH
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e VI stana (daza nossicHuA HHKHENO y3i1a CONOMHNK) W 3EBCP-
qaerch na X1l stane (faza noanol cneaocTH).

© Taxns o0pazoM, 3HAHNE 3AKOHOMEPHOCTER WHANBIAYAILHOTO pai-
AT pacTennil MoIBOARCT YCTAMOBHTH BPEMHA HAYAIA H 3ABEPUICHARA
poctd KaMAoro oprana. Matepnais (QeROIOrHHNCCKHX a0 0 LeH Hi
qalnT BOAMOMHOCTE ONPEACANTE 3TH CPOKH N0 KAJICHAAPH 138 RTTeTelvTT
OMBCHHD-EANMATHYECKOR 30HH M BHPASHTE HX B yachuof ans pac-
geTOB WKAIe BpeMeHH (YNCa0  AHCH OT HAYaa BereTalii, CcyMMa
ARTHBHEX WIH WpperTHBHLX TEMNEpaTyp). )

B npakTike arpoMeTeopolormdecknx HaGaoAcHNN MOMENT NOREB-
Sepus -0 OPraHd pacTeHHA fyp ONPEAEIACTCR BHIYAALHO 0 B 5TO
peMA Macea i-ro oprama m(fo) =me > 0. B xoae speretathsnoro
pocTa (-l Opram  AOCTHFAET  MAKCHMAJLHOMN OuomMaccs  He [

fow 400, 8 B KOHCHHWA MOMEHT BPEMEHH [y — NPH 33BCPIICHHE
i ; : i

pocTa Opra}a, npn GHOMACCE Mg < My LACAVET 3aMETHTH, MTO
ONPENeIenHe MOMERTA fw; NECKOJBKO YCJAO0BHO, TAK KaK HE CVLIICCT-
AveT HETKOTO PAasfej]eHif Memay MepuoLaMi BEreTaTHRHOTO W Penpo-
1WKTHEHOTO POCTA.

[Ian paspaboTsil YNPOUEHHOR METOLHKN ONPeACIeHna POCTOBRX
.|.:.-|||-;Lur:': oApedeAes  MOMEHT BpPeMEHH i TAK, 9TodE  HHTCRBEAN
RPEMENH OT NOABACHHA (-I0 OPraMa A0 AOCTHHMEHHS MAKCHMAJLHOR
chopocti pocta (Touka nepernGa fn = fo + aifbs) paBuAIca HHTCP-
BAJAY BPEeMeHN fmy — Ini, T. €

r||| - el|'I _ 'rnu - !Il'.'
Uremaa

i |' ]
Gyl = et (4.7)

Torna
npi f=1{,; H NpA [ =1l

NOAYUNM, 4TO

il
() = Mgy = ——meouou—, (4.8)
Mg )= ! | -4 107
iy
Mj‘f,:|]‘=rﬂ,|l| = L‘*.‘I'r:l

I".‘]ﬂﬂ'_ﬂl :rm; I|'|:I 2

Bupaznm napaMerps JOPHCTHHECKHX KPHBWX my, a; 0 b uwepes
HOBHE MAPAMETPH Mgy, Mmi W D, NCNOAB3YA cooTHOwennA (4.7),
(4.8) n (4.9).

Hi popuyanw (4.7) nafiaem napamerp b

2a;

b =l

by =




MNoacrasanr 310 supamenne B gopuyay (4.9), noayuaum

& — byl — b)) = a, — 2a, H= —iy,
|':I'|.
i .
My = - & ll.g.l
i I 107 -
Pazaeans (4.9a) wa (4.8):
[1]
TR & ) L)
fitad |4 10"
H otciona wafines, uto
S THm
d; = log % rias i4.10)
Mogerasuy noayvuennoe supamenie (4.10) &8 dopuyay (4.8):
= nr: o iH:
S e Mo o I = b [y
1 + i Mg
Orciola NoayIHM, 4To
1y = iy - MM (4.11)
Mogcrasuy supaxcenne (4.10) 8 (4.7) n nafaem, umo
I
2 logy ——
Wy = Maj
s b — o by — oy " (4.12)

Beenem nosue obosnavenuf. OO0znauuM  Mofma uepes S W
fui — to wepes Py Torna swpamenna (4.10) 0 (4.12) Mo¥HO 38NHCATH
B BHE

a; = log S, (4.10a)
By = log S,/P;. i4.12a)

Takum obpazom, coothowenns (4.10a), (4.11) n (4.12a) supa-

-
WMAKT napaMmerpsd a, & H O my;  NEpe3 HOBHC NapaMeTpH i,
11| I

Moacrasuwm a;, by W M; COOTBETCTBENHO H3 CODTHOLEHHA (4.10a),
(4.11) m (4.12a) » pupamenne (4.6) 0 wafaem, uTo
F—1

i — byt — tu) = log § — 2= (1 — £y = log [si R ]],

el == M

L]

m{f)=

[Tocae YOPmeHni 3anues YPapHenne AorHeTHYCCKON KpHBORH
@ OROHYATEALHOM BHIE

My 4 i (4.13)

I—I::“} .
14 5| =

m; (f) =

Takns oOpaszoM, JAOrHCTHYCCKAR KPHBAR BEMCTATHBHOTO pocTa i-ro
oprana PACTCHHA ONPENeNena, ecal HIBECTHM  MOMEHTW  BPEMEeHN
NOABICHNA Oprana ly o QOCTHMCHNA MaKCAMaawHOR GHOMaccH, T. e
ppeyA NPEKPALICHIA POCTA OPrana fw; i COOTRETCTBYIOUIHE GHOMACCH
o B M. COBEPUIEHHO OMEBHAHO, 4TO B Kakofi-1H00 KOUKpCTHHIR
rogd B peadbiBX NOPOAHWX YCAOBMAX, OTAHYHWX OT CPeIHHX MHOTO-
ACTHIN, JOPHCTHYECKAR KPHBAA H¢ MOMCT VAOBACTBOPHTEALHO ONH-
CHEATL POCT OTAEALHWX opranok pactennil. [Laa stux weaed w npea-
JodeHa cHeTeMma yparueunid pocta (2.10) (cm. ra. 2, n. 2.1). Oanako
A48 ONTHMAALHEX cTAOHABHEY HAH CPCANHX MHOMOJIETHHX YCIOBHI
cOrTACOBANAE ¢ IKCTEPHMEnTOM Jyvine. PakTHUECKHE KPHBLIC pocTa
CrAaMHBAKNTCA W AAKT AYYIIee ONHCARNe JOrHCTHYECKIMH KPHBWMI,
ecall 0T (PHINYECKOrD BPeMent  nepeiitH K GHOJOTHUCCKOMY, T, €.
K CYMME TeMNepaTyp.

Pacuer GyHKUMA nepHOAs BCreTATHBHOTO POCTA B COOTBETCTBHH
¢ pupamendes (4.2) npeacrapaner co00f NOAYVHEHHC OTHOWEHHSA NPH-
pOCTaE §-T0 OPrafa K NpHPOCTY BCEro pacTenHs. YunTwpan 1o obeTod-
TEARCTBO NPH ONPEACTeHnl pocToBu X dyikumil, paimepu GHoMaccu
MO NG pﬂcth[ﬂTPHHﬂTll Kak B abco/ Ty BCJAMNMHHAX, TAK H B OTHO-
CHTCALINE SARRHIAX — B BHAE OTHOWENNA 4acTH (oTiAe bHuf oprau)
K ueaoMmy (Boe pactenme).

Bpeaes nopwie obGoawavenns. Ofoanaunsm § kak T (cymma temne-
patyp sosayxa) H fy Kak T, (cymma Tesmnepatyp, XapakTepnaHpyio-
liaA BpeMAa wasana pocta i-ro oprana). Beelem Takse HOpMHpO-
BATN B RCAWTHH B

fl— my (1) 4.14
mi {f) Y (ttas + tites) (1)
i
(=t I No—, iel s, 1o, (4.15)

- ; (ritas == Mimi) i

Fae py(f) — OnoMacca i-ro Oprama pacTeHiA, BHPAKCHHAR B OTHO-
CHTELHEX eAHNRIAX; & — NapaMeTp, XAPaKTCPHIVIOWNA loaw GHO-
MACCH i-ro oprava B GHOMACCE LENOMD PACTCHHA NPH €ro COIPenalHN.

Toraa ypasmenwe Jnormcriveckoi  wpupoft (4.13) npamer Bua

() ——— ey - (4.16)
[+si(h- | }

¥ panuenne (4.16) ONUCHWRACT HIMCHCHHE B OHTOreHese GHOMACCH
OTACABNOTO OpPrana B OTHOCHTEALHEX CANHHIAX,

Bl



Mpoaudpdepenunposan supamenie (4.16) no { noaysny ypasie-
HHE CHOPOCTH pocTa ONOMAacchl i-T0 Opraa:

- :

iy e In 5,5, : (4.17

YR Pr[sr:l.“r:f'}*_l]? :

Toraa dynkunn pocra i-ro Oprasa B BErETATHBHLIA MEpHOL MOTYT
BT 3anHcani B caeavioues snac [200]:

b= My | 2 A,

p=0, Lp=1 isls rp (4.18)
i

ﬂ#—-*:. iﬂ* el o4,

=1
-

Piec. 4.2, [Toctpoeane pocTonod yHENNN DETETATHEHONG NCpRDAR i=ro OpTERA.

& - KpIBLE EARDEACHER GHOMAcos,  — KpERNEe CROPHES EEKHLICHER daoNaecid, & — pocTopas
dyiakmng -ro apraia; Joe- peaee pacTeiec. T I-& opra

Jror cnocof NOCTPOCHHA POCTORWX (YHKUNA XOPOWO HAJOCTRH-
pver pue. 4.2, B sepxuedi ero wactn (puc. 4.2 a) npnBeicHt KpHBHE
HAKONICHNA GioMaces i-ro oprana (B lannoM caydac BEFETATHBHOGIO)
H cyMsbl GHOMAcC BCEX OPraHoB pacTeHHs. Kax Bnano i3 srord
pHCYHKA, BpPEMA NOABJIEHHR PaCcCMaTpHEACMOro OpraHa copnagaet
o ONOARTCHBCM BCXOAOBR, 8 MAKCHMAILHHE AHAMCHHA €70 OHoMacehl
AOCTHTANOTCA K CEPCAHHE BETCTAUHONHOID NepHoLd. OrcyreTane peTed
KpHBOR, OnNCHBAOUIER YMeHLUIeHHe OuoOMaccH -ro oprana, obuAcs
USETCS TeM, STO 48 BEreTaTHBHWX OPraHoB HaMi paccMaTpiBaacs
Mepiol TOALKG A0 HAYAJ1A NMEPETOKA CTAPMX ACCHMUAHTOR B penpos
AYKTHBHBE Oprank 0 onaia pacTHTeILHOH MACCH. _

Ecrectsenno, 4To KpHBHE CKOpOCTH (opunposanin Guomacck i-re
oprana H cyMMu GHOMAacc BCCX OPraHoR pacTeHns (cm. puc. 4.26),
noayueHnse no ypasichmio (4.18), eymectaenno OTIHYAKTCA. 3
OTAHHKA XOpOllo BHPAKEHE KAK N0 BRCMCHH ADCTHHCHAA HandoaL-
MK aHadeHnfi CKOpPOCTH nakonaesia Gnomaccd, TAK W No ¢ afco-

il

qoTips  3nagennny. Tlepexoln K BONPOCY © TOM, KAKYID 4030 OT
|||IIII"5”:TH Beero PACTeHHA COCTABIHCT NPpHPOCT §-10 Opraia 8 pazant-
jgee MEPHOAL BereTauny, otmerny caeaywouiee, [Moaysennan n coot
peTeTBHH © ypasuennes (4.18) dynkuna nepnoia  BereTaTHBHOMG
pocTa -ro oprama (€M, pic. 4.2 8), HIMEHAETCH B OHTOrEHe3e.
[§ pasadbHEl NepHoa BEreTalim ol CpaBgRlTeALHO fLCTpO A0CTH-
jaeT MAKCHMYMA, @ 3aTeM CHHMKACTCH A0 HYJAEeBHX Inadennd, 4To
QU GACHAETCR NPCRPALLEHHeEsM POCTa I-ro Oprafa,

Pazanuna & cnocolax pacucra pocTobbix PYHKUHA MO BLpaXe-
gnss (4.2) n (4.18) ceoasres K caeayiomemy, B nepsom cayuae
[221, 222 pad onpefeenHA PYHEUHA NEpHOAA BErETATHBNOID POCTa
HEMRIBIVIOTER  SMONPHYCCKNE IHAYCHIA OHOMACCH, OCPeIHEHHEE 38
nekoTopWi nepuog aer uabnonennd, [Mprn sroposn cnocobe, onncan-
pos BRILe B npesaoernoym navk B pabore |200], ppema nosBIeHHA
Ho NPCKPANICHEA  POCTE  KAMDO0TO Oprabda  onpeicadacTol Hi O HICIEL
CTANAAPTIREE ArpoOMeTeaponorndecknx  nabaolaenii 3a  genoaoraei
COLCKOXO3RACTRCHHLX KYJALTYP, a8 HAKONJCHHe OHOMAcCH B nepuoj
MEA Y STHMH  JIBYMA  MOMENTaMH  ONHCHBACTCA  AOFHC THHECKO
Ko,

4.2, dynKuHK NEPHOAA PENPOAYKTHRHOTO pocTa

[Mpi  nOCTPoOENHH  POCTOBHX  (yHEUNR  PEnpOAYKTHBHOIO  NEPHOLA
MONCKN NOAX0AA, OCHOBAHHOrO Ha OOWeOHOJOrHYECKHY 3ROROMEPHO-
CTAX ANIHH PACTENNRA B ITOT  NOCpERIEGNL, npuc:ﬁprnh:n e GOl e
MaYeHHe, 9eM NPpH OGUeHKe POCTOoREX PYHEUHA nepuoaa BEreTaTHE-
nora pocta. TToMHMO TPYAHOCTER, CBAIANHKX © NOAYUCHHEM GOALILORD
ol kM a FECOCPHMENTAARHEY  JaHHEX, HEOOXOAHMBY - AJA pacueTa
poctopkx yHELRA, BOIHHKAET eme pag Tpyanoctell. Onn obycaos-
JACHE HEBOIMOEHECTREY MOIYWRCHHT B OIDOOCEE X {‘IerML"I'jJIﬂIL‘II.'HH.": HAaMEe-
Pennax A0CTATOMHG TOMHBX FHAMCHHA masenenia ONOMACCH Bo Bpe-
MEHH, MOCKOALKY STH HIMEHEHHA HeIHAUNTEILHL N0 CPABHEHNK CO
THAYDHAANMMN ﬁl-l{l-!l.lﬂ_l{'t‘l-ﬂ, JAOCTHIHYTHMHE K IIE'-IE.'E:.' DUHFHH&'HTHBIIDW
nepHoAaa,

Clennpas noayyveniue no pesyabTaTaM NOJeBRX 3KCICPHMCHTOR
AHAYCHHS POCTOBHIX (PVHKUHA PenpoAVETHBHONO nepHoaa, [aasasmmn
[41] orseuact MCHBUIYID TONHOCTH WX ONPELENEHHS N0 CPaBHEHNID
€ HVHKLHAMH NeplOLa BEreTATHBHOM pocTa. YVKasWBACTCH, 4TO NOAY-
UCHNLE IHAUCHHA POCTOBHX YHKUHE HOCAT NOKa JANlL KaYecTBen-
i xapaxtep.

[Tpn paszpaborre Goaee obuwero NOAXOAa K ONHCAHNKD POCTOBLIX
PYhkuni nepuofia PENPOAYKTHBHONO POCTA 3a0a4a CBOANJACK K TOMY,
"To0K, po-nepBWY, onpeleanTs Hanboace YHHBCPCAARHERA GHOAOIH-
HECKHE npouece, XapakTePHIVIOUIHA cTAPeHNE, W ONHCATH €rd KOJH-
SECTRCHHO M, BO-BTOPHX, YCTAHOBHTL BPEMA HAYANA CTAPEHHA W OTMH-
LETTTLE Uprafd H TO KPHTHWECEGE THANEHHE, HA Hl:]'.l'l]'Flﬂ-[‘ CHHHEACTCH
EDanyecTeo Onomacel (N0 cpaniennd ¢ JOCTHPHYTHM K HAaYaay
TCPHOAA), npemae yeMm OHA NOJHOCTH oTMupaet [200].

Mu nexoanm W2 CACAVIOULNX NPEaNocHI0K.

il



K Hawa y UBCTCHHA BErCTATHEHHE Oprams pacTennft AocTurawpr
MAKCHMAIBHEX PASMEPOR I B 3TOT NEpHOA Bex OHOMacca i-ro oprang
Apafercd pynkunonnpyowed, T. e my==iii;,. B neproa usetenny
PACKOIE HA ABXAHEC H DCPETORK B PCAPOLYVETHEHRE OPraib €CTAPBXS,
FANACCHHWMYE ACCHMNAATOR KOMOCHCHPYEOTCA MNPHTOKOM <CBEXHX®
ACCHMHAATOE B [-Hfl opram H ]

L

Ar

MMocae upeTenHs, BEHAY BHCOKON ATTPArHDPYIOULER cnocolGHOCTH
pacTyilero penpoliyKTHBHOMO OPraHa, cHIMACTCH NOCTYILIEHHE CREs
Soxr J
o

]
/!

J-f
a0 i
I
i
;

Pue, 4.3, TMepevemzeane Bewects & A
COM Il M3 WEFO B FARHCHMOCTH OT CT3-
anm pazpatoa apcta. Mo zanmau (11510

I = NOCTYIAEHHE B BHEE, F = SFTal mi JARCTE)
no  ofH  afCENCE  YEAREH BOXPACT AN :
0 EPOIEHTAR OT ORONMATEARHEE [aIMepon
ENETA: NG G0N OPAENAT — BEPEMCCTEBINANCE
P TTEEEY Tis, i Hij ot maedriined,

MUK ACCHMILTATOR B BCPCTATHBNLC OPradb, B PeIyALTaTe uero nep
TOK W 34TPATH HA AWXAHNE He O0CCNeqMBAROTCR 33 CHET CBeXH
ACCHMIAATOR, HAUYNHACTCA Pacnal  HHINEIEATENbHER CTPYRTYP —
NPOUECE CTAPEHNA BCTETATHBHAWX opranon. [Tpn stom

Ay
=Y <0

370 XOpolo WAJKCTPHPYIOT Aanubne phc. 4.3, rae nokazano nepe-
MEILEHHe BeleCTE B OTASIEHEA AHCT B 3aBHCHMOCTH OT CTAANM Cro
passtia [115]. Ha pamnnx craamax (pacnyckaume aueta) npome-
XOAHT TOABKO NOCTYILICHHE BCUICCTB B ANCT, KAK 3TO BHAHO MO Nepes
MOIEIND PAAjHOAKTHENOCTH N3 Goaee crapux aWcTses, Koraa auer
NOCTHrACT CBOHX OKOHYMATEALHWX PAIMEPOB, BEILECTRA YHE He NocTys
NawT, 4 TOJALKD OTTCHAKT H3 Hero. 3T0 XOpoWo BHANO N0 Nepeme-
LICHHE) PAAHOAKTHBHOCTH H3 PACCMATPHBAEMOTD AHCTA.

[MTo mepe pacnana MUIRCACATEILHMWX CTPYKTYP CHHMMAETCA KOAN-
necTBO PYHKUHOHHPYIOIER OHOMAcCH, KOTOpaf COCTABIACT TOILKO
HacTe obmef GHOMACCH, AOCTHIHYTOR K MOMEHTY 3AREDINEHHA POCTa

iL]

pprand. TIpH OTMHPANHH OPTana HHINEACATCALHLC CTPYKTYP wua-
HOCTEE  PACHALANTCA N KOANYECTBO yHKUMOHNpYIOmWeR OHOMAacCH
cHHmaeTeH Ao wyas (@ =0).

B npouccce crapeHds npoiysT pacnana 0eaxos, 4 TaKkKe no-
ARHAHEE VEACBOAM OTMEpIIER YactH NepeTexawT B PenpolyKTHBHbLIE
gprand. Ha OCHOBAHHH S5TOrG HETPYAHO ONPEAEIHTL KPHTHYECKYIO
BEAHUMHY Ment . HA KOTOPYI? cHIKaeTcA GHOMACCA BETETATHEHOIO
gprand, NpeXae wesm opran oTMHpaeT:

Mg | = m‘mpﬁ.‘.i, i = 1. %, T. :4-]9}

Tarnm ﬂﬁpﬂ.mh[, MB YCTANORHAN 108 PenpolYKTREHONO nNepHoaa
ppeMA HaYadd CcTapLHHA {-ro Oprada, BpeMA OTMHPANHA Opradma H
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Pue. 44, Hawewenne ndeoamtmore op-
NEPHAHHA GCAKE B AHCTEAX  dpacoui.
Mo ganmuwm [246])

I, L A —goormerernenie I-, 5 o0 34 rpod-
A TEME ANCTER

Pec. 4.5, Haucsnense conepmannn dea-
EOBO G30T4 B CPEIAHHMY JBCTEAX Ta-
Gawa ma epery (1) o B mesuore 2.
Mo sainws [115

vilsepeadsiuf Guonornuecknl  npouece, XapakTepHsywmuii  crape-
HHe,— pacnan Geakos.

Maremarueckoe  onucanue npoucecd yoWBanHa  GuoMmaccw npH
CTAPCHHN  AHANOTHYHO ONHCAHHID Mpolecca pacnaga OeAkon, mo-
CKOABKY XOpowo nisecTio [246], 4To B OHTOPCHE3Ie HANPARICHHOCTH
HAMEHCHHA GHOMACCH JHCTLEB COBMALACT ¢ HANPABJEHHOCTLIO HIME-
nenns alcomoTRore coacpwanna B wax Geaxos. Ha pue. 44 n 45
MPCACTARICHO HaMeHeHne abconTHoro conepmanna Genka B JHCTLAX
I OHTOrCHEe3C W HIMeHenwe cojepsanna benxosoro azota. Ha stix
PHEYHKOR BHAND, 9T0, XOTA cOlepManie OCAKOB B JHCTHAX HAMCHAETCH
B IABICHMOCTH OT BOIPACTA JACTa W YCIO0BHA ONMTA, HO MOHHO
CAHTATH, YTO IARACAMOCTL COAepHMaHNA GCAKOR OT BOIPACTA JAHCTHLEB
HOCHT B uenosM  Jnueineid  xapaktep, Cheposatensio, H yOrupanpe
fitoMacc B0 BPEMERH MOMHO OMNCATE Ypasnennes npsuof. TMpewae
ItM FanHcaTe ypanHenHe, Beciem cacayvioune oboznavenns. Ecam
Gilomaccy f-ro OpraHa Ha MOMEHT HAWaga crapenns ofo3HaunTs Kax
Mmay ;, TO GHOMACCA OPraHa Ha MOMENT colpeBaumufA pacteduns (T. e,
TPH OTMHpaHHH oprana) Gyaer pasma:

Metp | = Mampx 1 — Meein i (4.20)

3 Baxa M 112 85



Pazneans Boe yiaedd Bupamcnid (4.20) HE Mmax i, OOAYVHHM 3HAYE-
HUE Mgp; B OTHOCHTCALHWE eanENUax:

Wrfp | = | — k. 1-‘1.2']

Yyurwead, uro yOiueadwe Guosmaccs (-ro oprana o6paTHo nponop-
UHOKAALHO BOIPACTY OPrana, npouecc YOLBaHHA MOJKHO NPEICTABHTE
rpauueckn B BiLILE NpamMoH, KaK 5To CIeJaR0 Ha PHE. 4.6.

AvaauTaueckoe BEpRAKeHNe 408 OnncaHes ITOH  3ABHCHMOCTH
HMEST CAeayIoumi aua:

w=dt 4+ d, (4.22)

Mapamerp d; B ypasuennn (4.22) XapakTepHIyeT CROPOCTh YMCHb-
mieHiAn OHOMAcCH (B OTHOCHTEALHEIX E1NHNUAX) BErcTATHBHOTO Op-

Piee. 4.8, [unavnsa Suomaccu i-No Be-

Lar FCTATHBRON:  Oprada  (oTHoCHTeARHEE

1 ] cAiHINE] B nepEod o7 MpeEpauLenen

i Frue " prscTa i-f0 Gprawa A NOAHGME CTo 0T
C Bpewn MBpIH

rana W Mo#eT GWTH ONPEAETeH Kak TAHFeHe Yria nakioHa npasofl
pyw= —dt 4=,

K oocH abowiee:
[

= (4.23)

d; m= — g PP
FAe frp — BPEMA CO3PCBAHNA PACTCHHA, froq i — BpeMA  AOCTHHCHHA
OPraHoM MAKCHMAILHON Maccw,

3pavenne napamerpa di ONpeLCAACTCH BEANYHAOR Ky H ABYMA
MOMEHTAMIL DPEMCHI: BPEMEHEM COPEBAHNA PACTCHHA H OTMHpaHHA
f-ro OpPrana H BPEMEHeM HaYaaa CTapenHs, KOCAa pocT (.M oprafa
TAKAHYHBACTCA,

[Mapamerp d; MOMKHO 3ANHCATH N B APYrOM BHAE, npoinddepen-
unposas ypasnenne (4.22) no B

A /Al = —d,. (4.24)

Bupamenne (4.23) npelcTaBanet cofiofi pocTORHE (VHKLEN nes
pHOLA PERpPOAYETHBHOIO pocTa, KOTOPLC NOAYHEHR AyTEM paccmoTs
peHns AMHAMHEN GHOMACCH B OTHOCHTEJBHMWX eannnmax., B paGotax
Pocca [221] w Taaawmmua [41] onpemrenexne POCTOBRLIX -:hg.;l:r::n!ﬁ
OCHOBAHO Ha PACCMOTPCHHH IHHAMIEKN A0CONOTHH  3HAYCHIH fino-
wacch. 3anucas d,=1v W BHPAINR BpeMA b NPHHATOR B NpaKTHEES

6

ArPOMETEOPONOTHH WKANE BPEMERH, NOTYHIHM [200] :

.,-=_--..._#5"— Hn5]
.. Er'rlr\-"irn.qn ' o
1e ETI-HII ] ET”], — COOTBOTCTRENHD CYMME  TOMOCPATYD, HAKOG-
NUBIIHECH 33 Nepuol oT Hawa a BCercTaudn 40 NPeRpallcHng pocTa
j-ro OPrana W COIPCRAHHA PACTEHIS
I];:u_-;:.|nu;-|q;-|1|||4ﬁ HAEMH Cioeod GnpefcIecHlg  poCTORWX lll;-'Ht-LLLJ!I:I
pENPOAYKTHEHONO NEPHOAA CYIIECTBEHHO OTAHYACTCA OT NPLeLIOHed-
peax panee [41, 221]. Hdas peaanzaunn NoAXoAa, HW3NOKCHHOTO B pa-
fotax [41, 221], HeoOXoANME FHCOCPHMEHTAILHBE JaHHLEe O ARHA-
spifke GHOMACCH, NMOJVUACMBEE B TCHENHE PAAA JET.
PazpaGoranmuil mamn noayssoupuuecknit weton [200] ocnosan
pa sdofennpopannn wanbonee obOUIETO NPONECCa, XapakTePpHIYIoUEro
CTAPEHHE EHBLBX OPTaniaMos,— pacnala KAIHCACATENLARR CTRPYRETYP-

4.3, Pacuer nAOWALH ACCHMUINPYIOUWENR NOBEPXHOCTH
HOTOCHHTEINPYID LN OpraH0D

[[pn.'l}'}nnn!-mn:m MOCEA0R CENbCROXOIHHNCTREHNEY KYALTYP B 3HAYH-
redbiofl Mepe ONpeasaRcTeR NAOMAARD ACCHMWIHPYIILER NoBEpX-
HOCTH '|:...'1-;_"|'v|:||r||‘i:, o7 hrﬂnpﬂﬁ 3aBNCHT HPPeKTHBHOCTE HCMWIB3OBAHNA
HOTOCHHTETHYECKH AKTHEHMOR PAAHALHN B B KOHCYHOM CHCTC HHTEH-
CHANOCTE CYMMApPHOre OTOCHHTEeIa NOCCHA. [MosTomy pacuer nao-
WAL ACCHMITAPYEOMCH NOBEPXNOCTH ARIRETCH BAANEM ITANOM NpH
ILCHEE HX MPpOAVETHENOCTH © NCHOAB3IOBANHEM JHHAMBYCCHEX MOa0-
Al hopMAPORANHA VPORKaH.

B CYMECTEYUINE AHHAMIMCCEHN MOICIAX NPOIYREUNORROND NRO-
LeCca MPHPOCT MAOWIAAM  SCCHMBAHPYEULCH MOBEPXHOCTH Oprana
o NCpEYID MOJOBHHY BEreTaunn PaccHHTWBAETCA HA KaWka1oM ware
MOJEN HCX0AR N3 ApipocTa OHOMACCH B ¢ YUeToM ',l-'.'l.l‘-'llhllﬂfl NoBCpx-
NocTHofl NAOTHOCTH AncThes, Bo BTOpYI0 NOAORNHY BETeTAlNM, T. e,
B MEpROL CTAPEHHS, YMCHLIICHNE NAOIATH ACCHMITHPYRUICH NoBepX-
HOCTH GUeHEBAETCA © NOMOULL 3unupudecknx dyaxkuanf, naispae-
M X |I’|j.'|l|{|1||5|.".|]! MOACTTEHNA WAH OTMHEPAHHH. B sToMm CAYHAE [10-
maik JnctoBofll noOBEpXHOCTH onpeicascted no opuyae |3, 253)

!

‘ ".ml i f
L — . A — o' LS, 4.26)
i no gopuyae [4]:
Li==3z. ]_ mi, (4.27)
|1'|

rig i — -:I,'I!.';I| KIIHA, :t;ﬂ|'|ﬁ|-;T|._'|'||||:|.'|l:|l[[;I1[ I._'Hﬂ|lli|-:_'T|;. EIT!'.I![]!IHEIHH ISTCELLL A L
i:':'x'll‘.l'al..'II|1‘I|'H'I-II|_l'“1'! NOBEPRHOCTH, cordacHo [39], HaAN CKOPOCTL YMEHb-
WeHNA paomann sededwX ancThes, coraacko [253]: §— dwnkuma,
'_': ;:"-'.-:.R'.I:-Iiliil]ll_.ilﬂ DO NJIGHELAOH 3eCHEYE JRCTRER OT MAaOUWAailH BeeX
AHCTheR .t]

¥ -




B neppyw NOAOBHHY BETETAWHH SHHCACHHOC INAUCHHC PYHEUHE &
npuunmaerca pagnmm 0, a §—L Pacuet cCHHMCHHA NAOMAAH ACCH-
MILAHPYIOWER NOBEPXHOCTH <BRAKYAETCA® < smoMenTa, koraa @yHE-
MK ¢ NpHLAETCA anayenne, Goabiuee wyas, 2 pyHKUrE § — 3HAUCHHE,
MEHbIIee CAHNNLE.

Bpema srasouenns QyHEuRg v H E, a4 TaKMe XO4 HIMCHCHHR
GyHEUNA BO BPEMCHN ONPEACIRIOTCH SMIHPHYICCHI.

Heckoasko HHWE OOAX0AM K ONHCAHHI [POLUECCH HaMCHEHHA
MGHLAAE ACCHMIAHpYIOULER NOBEPXHOCTH B OHTOreHest NPelloMCHH
B paGorax [52, 342]. B pabore [342] npoumecc cHIMENHs MLIOUAAR
accH MILTHPYIOWEdl NOBEPXHOCTH B NEPHON BETETALNE OMHCAH kpuBof,
quamolleics KAk OW SepradnLinM OTOOpaKeHNeM KpHBOf npouecca
HApacTAHHA [LIOWann, a b pabore [52] onHcanme NOMENTERHA H OT=
MHDAHHA JHCTHEB BO BTOpOf  NOOBHHE BErCTALHH OCHOBAHD HA
HCMOVBIOBAHRE CXOACTRA KPHBHX OTMHPAaHHA C KPHBEME POCTE HOBBIX
JHCTLEB.

B paccmotpennux paforax (4, 39, 52, 255, 342] napaverp,
peobxoaMMiee AAR pacueTa Maomain ACCHMHANPYIOUICH NoBEpXHOLTH
BO BTOPYID NOJCBHHY BEreTaliin onpeltifiorcs FECNePHMEHTA ML,
TaK e Kak 1 QYNKWHH NepHOfa PenpoaykTHBHOTG POCTA [4. 39].
Takas SMOMPHYECKAR OCHOBAE OrPAHHYNBACT BOIMOMHOCTH HENOTB30=
BAHNA METONOB OUEHKH ACCHMHANPYEH NOBEPXHOCTH, MPelIomEHs
Hux B paGorax [4, 39, 265], a B paae cayuaes, HAUPHMED, npH yuere
SKCTPEMABHEIX BOAMERCTENA, DPHMEHSHAE ITHX METOM0B 3ATPYAHHS
TENBHO.

MpeAcTaBasAc HHTEPEC HCCAEAOBATH BOTMPOC O BOAMOKHOCTH
NaTVHEHHA q}'_o.fuml;lli'i i napaseTpoB AA# PacHeTA NAOUIANH ACCHME=
Aupyiomel NOBEPXHOCTH HA IABCPIIAKIINL STANAX OHTOrCHE3d, ONH-
pafcL Ha BHYTPCHHHC IAKOHOMEPHOCTH  PA3BHTHA B 3TOT nepHOMA,
Caeayer OTMETHTE, 4TO B NPAKTHRE AMHAMHYUECKOTD MOLEIHpOBARNA
B TAKOM ACMCKTE 3TOT BONPOC A0 CHX MOP HE paccMaTPHBAICH.

Teopetuueckoe 06OCHOBAHRE NPelIAracMoro pasi MeTola pacueta
nACIMAAH NOBEPXHOCTH  ACCHMHANPYIOULHN Oprados  JAKIK0YMACTCH
g ToM, UTO xapaktep OHONOTHYECKHX MPOUECCOR, onpeAcTANIHE
WH3IHL pAcTeHHd (NAH €ro OTACALHEX Opranon), HeoAMHaKoR B pads
Wie NEpPHOAL OHTOTENE3a, Y PacTYLILHX HAK AKOHHHBIIAY POCT PYHE=
UHORNPYIONINK OPTanos NPHTOK NPOAYKTOR doTocHuTesa obecnedn-
BACT 3ATPATH Ha AWXaHWe, POCT H NepeTok B PENPOAYETHRHLIC oprany.
B aroM cayuwac nAaouiaib ACCHMHAHpYROMEA noOBCPXHOCTH paBHa
obuell maowann AHCTHER N OnpeAeacTed  AHAJOTHYHO (4.26) no
BRIp & CHIT

=0, (4.28)

V 3aKOHMHBLIHX POCT CTAPCIOUIMX Opralos, B HACTHOCTH JHCTHEB,
npollecck pacnaia npeofaaaloT Raa npoucccaMi CHHTe3a, NPATOK
NpoAYKTOR doTocuuTEIa B Opra peRocTATOMEH AJA  pacxoqos Ha
AHXARNE NOLICPHMARHA H NCPCTOR B PENPOAYKTHRHBIC OPraHi, nefcT=

68

pyet YHHUBCPCAABHEA  33KON CTAPeHHA — PACNAj HHIHCACATEALHLX
crpyeTyp. [poaykTa pacnaga GelkoB (AHIHEASATEAbNHE CTPYKTYPH
ApEACTABACHE TOALKO Geagami) o OOABHHHGBIC YEASBOAW NepeiBH-
I'-i|i='§-"T':-'ﬂ H PEJIPH_]‘I.}'H]'HE'IIHE HPTHE[!J. P'EIL'IIE.EI_ GeaRon NpHBOART K CHH=
Ao KOJIHAeCTSA dVHEUHOHRApYOWEeR GHoMaccH (NpeicTABRACHHA
o pefl cPOpMyARPOBAHE HAMH PaHee) H CHHMEHHD NJIOWAAR JHCTO-
poil_MOBEPXHOCTH, AKTHBHOR B oTHOwenww GorTocuuresa. B pabore
[115] nNpmBeACcHE PeayAbTaThl HCCACAOBAHHA NOMENTEHHA CTapen-
nix ANCTLEB B CBASH ¢ pacnajosm Oeaxkos. Kak suamo na pHe. 4.7,
cTENCHL DMOMEATEHHA JANCTLER CBA3AHA C COOTBCTCTBYMUIHM CHHME-
PHeM cOLepHania DeNKoBOro a30Ta.

[Moanoe oOTMEpAHHE pyYHEIAOHHpYIOMER  OnoMace  (BHAVAALHO
570 OTMEUAETCA KAK NOJHOE MOMEATEHHE JHCTOBOM nnnnpmmﬂh B pe-
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P, 4.7, 3apUCHMOCTL CTEMERE ROMEATCHAR ARCTREE Tropacium oT colcpsonns Gea-
wosora azota. [lo gammas [115],

IVARTATE pacnaia  Xxaopoduan-GeakoBOrG KOMNACKCA] NPOHCXOANT
NPl MOJHOM PACNALE MHIHEACATEALHLY CTPYKTY]. HMexona na sTHY
NPeACTABACHRA NPOLECE CHIDKEHHA NIOUALN acCHMHAMPYIOUER no-
ECPXHOCTH B MEPHOL CTapeHHN FH.I:EEIEIT]J“H':'I'I'."I'C'H na 'l:I-CH'l:li.':ﬂ.lI““ CHil-
#ennn obwell GuoMaccl Oprama, KoaRuecTBa (PYHKUHOHHPYROUWIECH
|.-IIII'l.!=_'-II_'I_'1,J H ¢ Y4YeToM ]."J].I:'.'II_-.II{]]'I I'Iﬂ]l-!l."l]."illﬂf.'Tl'l[!ﬁ: IIOTHOCTH.
VpasHenne 1a8 pactera NAOWAAN ACCHMITHPYOMER NOBEPXHOCTH
Ipi CTAPCHHE OPFaHa MOANHO 33NACATE B cacayowes muae [108, 200]:

u A 1 Aml
L =L+ .xr] oy i 1Lr1 ol (4-23)

[TpenmymiecTea NpefjaraeMoro HAMH HOBOTO NOAXOAA K PACcCHeTY
MACUEA I ACCHMILTHPYRIMEH NMOBEPXHOCTH COCTOAT B CAEIYHMLIEM,
: I. MIpn noaysesdn NOAYSMOHpHYecKoTo ypasuenns (4.29) B oc-
I'-'I:‘-:-. |...|.:j.||J}H1'_'H|} np{‘,‘l[‘]’ﬂﬁﬂl"}li[i' ol }'I-IIIHT.‘FI‘L'-"LJInF[UI“I '.-IilHUII:U.'ﬂ".‘PHLJL"TH
ﬁ!-:ui“'l- r-{aprnu:—:_u.:prmm KaKk MNpoUgcca pacnans mHIHeACATEAb-
_I!.-u _lel PYKTYP H CHIMEHNA KoanuecTea PyHKLHOHNpYIOMER OnoMacen.
_-?”'--Ii-.llj C 3THM NpH_OHCHKE NapaMeTpoB A8 PacueTa naoiaimx
;]m:lI'I-.I:"HMIHJ”Nﬁ MOBEPXHOCTH OTHAQACT HEODXOAHMOCTE B NOAYYEe-
IACCHBA  SKCNEPHMENTAIBHHE  JAaHHHX, KoTOpHe Tpebyiores,

Ha e . ¥
-IJ T rEEnEL F:' Ans  OUeHEH E]'ﬁ:,-'EI:HI.!_J!H MEHECITEHNRE N OTMHpaNAA
[4, 39, 255].
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2, PaazpaGotannwit namn noaxon [200, 204] nozeonseT BnOAHe
OAHOIHAYHO YHeCTs BAHANHE SKCTPEMAJBHHEX  METEOPOJOTHYCCKHX
YonoaHi f:anum&mr, FECVXA), 8 TAKME NOBPeKACHNE -ﬁqqtsuann‘
Hunamuka npupocros GHOMACCH [P0 Oprala paccMaTPHBAETCA B Ka-
HECTEBE BHYTPEHHCTO NEPEKIONATENN AR <BEANMCHHA® NpPeLIarae-
MOTD HAMH METONa pacuera cHHMenHs PyuxuHonnpyomed GuoMaces
H NAMALH JACCHMHAHpYIOUER nosepxnocTn. B aamnom  cayvas
SKCTPEMAALNME YCAOBHA 0 NOBpeRAenns GOACIHAMH  PACCMATPH-
BAKTCH (B 32BHCHMOCTH OT BpeMeHH AeficTBHA) Kak GAKTOpM, YCKO-
PRIOILIE CCTECTBENNOE CTAPENHE OpraHa (pacTeHus), HAN AKTHEHPYKO-
WIHE NPONECCH, XAPAKTEPHWE AR CTAPEHH,

4.4, Onpenenedne YHCALHABX IHAYEHWA NapaMeTpon
pocToBEX GyHKUNA

B npupeaennux nume ypaBuennax (4.18 n 4.25) aaa ouenkn pocro-
BEIX yHEunA B v napaveTpe  ONpeieasioTCH  NPHMEHHTEILHO
K KOHKPCTHOR KYALTYPC. 3TO NApaMetTpl &, dy, by, feeqs A0 ¢y urmi
NepHOAa BEreTaTHBHOro pocta H Ry, freqi fnp — 208 Qynkuni ne-
pHOAa peNpOLIYETHBHOTO POCTA.

Mapamerpu a:;, b » ¢ GyHKUMA nepuofa BEFCTATHEHOTO POCTE
YPaBHeHNA JOrHCTHYECKoll KpHBO#, onimcHs
BT _.=J.]!HEZ'|[]!H:}' ﬁ]!ﬂ!\{ﬂ{!cw {1y Opradda FI-ECT(‘II]IH B OTHOCHTEANE=

HBETHEOTCH NapaMeTpasi

HEY eINAHLIaX: ]
9]

I+tﬂ"' -l

JHaucHiA NAPAMETPOBR o o 4y ONPEJEaCH NYTCM OCPCAHCHHA
SKCMEPHMENTAALIKX AannuX, noayvennux B8 1976—1979 rr. B yeno-
puAx [ToaMOCKOBRAE W JHTEPATYPHEX JAAHHMY, KOTOPHE OTHOCATCH
K oansofl muennue [293, 297], apomosmy awsens [290, 297), osey
|297] » kaprodemo [291]. Heolxoanmo ykaiaaTe, 4To 3KCNepHMeH-
TANLHWE AAHHEE O pazMepax GHOMACCH KOPHER BECHLMA HEMHOMO-
YHEACHNE.

UncaoBMe IHAYeHHA NAPpaMeTpa ¢, XapakTepHIvIOUeros A00K i-ro
oprana B GHOMACCE WENOr0 PACTEHHA NPH COIPEBAHHA, NPHBEACHB
B taba. 4.1. Careayer OTMETHTB, YTO NOJAYYEHHLIC HAMH PeIyaLTaATH
VAOBRIETBOPHTEBHO COTA3CYIOTCA ¢ NpHBeieHnwMA B pafore [83]
NDAHHBMHA O COOTHOIICHHBH !I.B_.:I_ZII'_'HIIUI“I it Hﬂ.l'lﬂ-ﬂfﬂl-lﬁﬁ MAaCCHW H Ione
ROAARCTECHHO UElHOA MacTH B ypoxae seell GHoMacchl.

TMapasmerp a; onpeieader NOJOMKEHHE KPHBO OTHOCHTE LNO Ha-
yana koopainaar [153]. 3tor napamerp MOMHO ONPeleANTH N0

topmyae
g {:u'::—“r} npi {=0.

W=

t-iil_l:'.'l-!flB'h.l'l:' AHAYCHHA ]]-EFFEI.M'["'I'FIE ary oA ]]HEEHII.TPHH-EIEMIJI H}'Jh'
Tvp npueefenw B taba, 4.1, Kax caeaver ma aannwux taba. 4.1, atH
anauenna napamerpa a GAH3KN K noaygeHHuM B paGore [229] npn

T

Tatasua 4.1. IeadcHun napaMerps i
]Tu:I.‘II'I“H! KYARTYD poB ¢!'I".:u" MEpHOAA RETETATHRANOIG pocTa

[MEphwcEp AncTem Crefan Kapun Prnpzﬁ;::um
ClammMan puicinnma

ay .24 (24) .86 (17) 1,52 (4) I,78 (18

s ¥ Freq i °C 125 150 150 .'.ié :
b 0,010 0,012 0,013 0, 003

€ 0,3 (24) 1,31 {17} 0.1 (4 0,28 (18)

Hpomodi ausons,

a; 111 (19) 2,12 (17) 2,13 (5) 1,9 (I7)
s Pregr °G 215 5 265 L]
By 0, 005 0, 008 i1, ik 0, 003

& 0,28 (19) 0,28 (I7) 0,11 (5) 0,33 (17)

Onee

iy 1,32 (173 2,08 (153 2,02 (3 2,06 (16

Y1 ¥, liegt °C 240 290 E'JI]} 51{5 J
by 0, 006G 0, 007 0, a7 i, I3

P 0,28 (I7) 0,38 (15) 0,15 (3) 0,29 (16)

Kaprodens

ay 1,43 (20) 2,24 (17) 217 (1) 219 (18

Ya Y, E;N  °C 235 400 35 : -I.if_l ;
(| (1, (i 11, (G 0, 057 0, (W5

P 0,20 (20) 0.2 (17) | 0,08 (4 0,51 (18)

lTprsevanwe B crobrax yRazano sneao CAVHICE OCPELICHAR,
KOANYECTEEHHOM  Ofiicanmn AHHAMHER  OHOMaccH ropoxa, AHMens,

DBCA 0 JnHa,

[1pn ouenke napamerpa & ucnoaszosanm HekoTOpHe ocoGennocTn

MPHHATOR A8 ONHCaWHA AHHAMEKH BHOM

TECKoR KpHBofi Buaa (4.6), B wacTHooTH,
OTHOCHTEIBMO TOUKH MepernGa.
Touka nepernGa wueer mecro npn

|

I ]'H.'HU.'IBH]..'

oy — b,‘-l' =,

§ = a,jb;.

4CCH {-ro oprana JAorHcTH-

T, 4TO KpHBAR CHMMCTPHYHA

{4.30)

+ ¥aerom (4.30) spemennyd KoopAMHATY Toukn nepernfa ! MOMHO
ONPeacanTs B3 COOTHOIEHHA

{4.31)

SOFHCTHYECKAR KEpHbBa#H CHMMCTPHYHE OTHOCHTEILHO

"WIEH nepern0a, To napamerp { B BHpamennn (4.31) npeacrapaser
'-__'":*HH BPEMH, PABHOC MONOBHNE BCErO MEpPHONd pocTa i-ro oprava
II‘:\J."ILT ET-I|:_|E.'-:|l.:r|uajll LIKA33 MPHHATE B CYMMax 31:]}LI}L'HTHE|J!H3¢ {akTHD-
Mb‘.lwmh.ullq.|:_aw}|:-,_ TO MApasMerTp f OYACT papel NOAOBHHE CYMME
P4 e BHEIX  (AKTHBHMX) TeMuepatyp ¥ Tqi neobxoanmofl nas
‘BEplenus pocta i-ro opraua.
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Hexoan ma storo napamerp & npréanscHHo MOMHO ONpeAcInTs
no popayae -

e S B 1.39y
: 'JII' LTTL"ii { 3 i

3apepuieHie pocTa AHCTLEB, cTefiel, KOpHel o PCNPOAYRTHBHEXS
OPranos’ JEPHOBHX KYALTYP H Kaprodens XapakTepHIYIT CYMME
shperTHBHEY (AKTHBHHX) TEMNEPATYp, HAKOMHBLIRECA 34 nepHoas
BOXOAM—KOAOWeHHe (BHMeTHBaHHe, OYTOHM3AUHA) BCXOAH—UBE-
TenHe, Koaowedine (BuMeTEBanne, GyTOHMH3AUHA)—BOCKOBAR CNE-
Aoetes (yeapanwe Goreu). Onpepeans No cnpasoduHHKaM «ArpoKan-"
marHueckie pecyped ofaacte HeOOGROAHMHE CYMMB appeRTHBHEIX
(AKTHBHWX) TeMOEPaTyp, No BHEPAHCHHIO (4.32) wmaxomAT IHAYCHHAS
napamerpa by NPHMEHHTEABHO K YCJAOBHAM AaHHOR  TEpPUTODPHM.
Inauenua napaserpa by npusesens n tabn. 4.1, B kauvecTse HCXOA-
HEX 33 YRaljannue BHIIC NEPHOAW BIATH CYMMH ppeKTHBHHE
Temnepatyp buine 5°C A8 3ePHOBHX KYJIRTYP H CYMMM SKTHBHBEXS
remnepatyp same 7°C aasn kaprodens B yCHOBHAX [MoamockoBeA,

Ouenxa HYHKUAA NEPHOAA PENPOAYKTHBHOrO pOCTa ocHOBala Ha
HeNOVLIOBANEN npedoxennoro B paborax [200, 204] BpasenHAs

by

Ly = == T a
I 1 Tlll'l _ET'rrql

B 37oM BHpPaXKEHHH NapaMerp Ra XapakTepHayeT NpeaciLHO®
CcHIEHNe OHOMACCH §-r0 BEFCTATHBHOTO OPTaHa npH ero CTapeHHd
peaeacTeNe  pacnafa  OGeNHOBHX CTPYKTYP H NEPETOKA NPOLYKTOR:S
pacnafa H NOABHMHEX YIICBOAOB H3 BETCTATHBHHX OpraHos B pes

npoaykTnehee, Coaepmanne OelkoB H YrACROACE B PazIHiHBIES
opranax pacTeHnfi (HMCKTCA B BRAY Opransl, 3aKOHUHBUINE DOCTES
BOAHC ONPEACACHHO B JAHHWX KOHKPETHEIX YCAOBUAX CPe/WES

CorjacHo RanHMM, npuseicHauM B8 paGore [246], coaepxanng
(% cyxofi macce) OGEAKOB B JHCTHHX MUIEHNUE koaebaerca or 190
a0 27 %, yraesonos — ot 18 1o 20 %,

St JaHHee XOpolno COFJACYIOTCA © PeayALTATAMH NOJCBHIRS
HCCAEIOBAHHA N0 HIYYEHHID OTTOKA CYXOTO BEUIeCTBA H3 BCTCTATHBS
HHX OPraHos BO BPeMA HAJHBA 3CPHA Y Pa3THYHLEX COPTOR APOBOME
muemsus [101]. Kax BHAHO M3 AAHNWX, NPHBENCHHEX B tabn. 4.8
yuensienie cyxofl Macch JHCTOBHX MJIACTHHOK M Biaraianula JHCTA
N0 OTHOUICHHK X MakchMaiasnofi koaefaerca or 17 mo 54 %, coaos
sHnE — ot 21 a0 48 %.

Mexoas w3 aToro mapasmerp k. npunumanca pasiwm 0,3,

B supaxeunn (4.25) napamerpd Y Tnp H Y Treq: NPEACTABIRIOT
cobofl coOTReTCTBERHO cyMMEL 3heKTHBNEX (aKTHEHHX) TemnepaTyps
HAKONMWRMINXCA 33 NEpHON BETeTAUNH PacTenind (BexOAR—BOCKOBAR
CTCAOCTL ¥ 3CPHOBRIX KYALTYP, BCXOAW—YBRAAHHE GoTEH ¥ KapTo:
dean) # cyuMMu HpbeKTHBHBX (AKTHBHEX) TEMMOEPATYP, pealxoa=
M 178 3ABEpIUCHEA pocTa i-TO Oprava.

T2

Tafianna 4.2, Orrok cyxoro DeilecTBa W3 BEFETATHEHWY OPraMon Sponed Wi
po BPEMA HAANEA IEPHA B JARNCHMOCTH OT FYCTOTH MOCER. Mo aammew [101]

S T JIHCToaaE mASSTHHEN BAAFANHILL ISCTLER Coanamns
5k
H ] =ExgE—= a
e uE r ma % MAHEH- — W MAKCH= L
;: 3 E ?r 10 pacTennil H:::?:In D pacrennd “::':::?4" [ [-TH".:':"HHE ":-;::‘:H
Jlptecuene {1 3,38 46,5 1,18 22 6 4,04 &7
et 50 215 | 538 | 1,68 | 41.3 | 4.46 | 316
150 0, % 53.5 0,91 526 2 66 48.3
[apivet !D 1.4 S0 0, G0 I7 .4 4,29 4.1
50 i, B .5 i, 61 26,0 .81 AR
150 i, 50 51.4 0, G 0,0 1,21 3.0
Tafiamua 4.3, 3wavenns $yukuwfi nepuona penponyxtunnoro pocta o (°C')
KyasTypa, o8pT LT 1igA ':. o 1 T X |15n
Camman moenans, Mupononckasn 808 —2.7 =36 —2.6
Hponol Auseis, Mockosekni 121 —3.5 —4.7 —3,4
Omec, Jleroscknh 78 —3.4 —4.4 —3,2
Kaprogess, JeTckoceasckni —d4.,0 =5, 1 —a.%9

Bruneaenne ¥ Trp NPOHIBOANTCA AHAJNOTHYHO pacuety ¥ Treq: MO
ony(IHKOBAHHEM B COPaBodHHKax  «ArpOKAHMATHYECKHE PeECYPCH
oiaacTi® LANH b,

UicaoBwe anadenns yHKUHA NepHOLa penpoiyKTHBHOMO poOCTa
npueeden B Taba, 4.3, Onn noayuens aas yeaonni TToamockoBsA,

4.5. NMpoerepra pocroBsx PyHKUHA

|'||1:r pﬂ]pﬂﬁlﬂTHE NpeaaoHeHHEY HaME METOULOR orpeaeaelHn pocTo-
Bldy pYHELHE, ONHCAHEA IHHAMHEH NA0LIAAH ACCHMUAHPYIOMER mo-
BEPXHOCTH cAeaaf PpAA AOOYULEHHR § YNPOUAOMHX Npeanoaoken il
M3 cnpapenanBocTh, 8 TAKHE TOMHOCTE pPaspaloTanHEX METOAOB
MIEHHO OUEHHTH, CPABHHBAR PEIVLTATHI pacueTss No MOAEIH © FKC-
NCPHMEHTAARHEMH JaHHBMH.

HMan cpapmenna OuAN HCNOALIOBAHK  PEIYALTATH NPOBCACHHLIX
B 1976—1979 rr. 8 veaosnax TToaMmockoBed noaepwx onuTop. B cxe-
Max onuToR ORAO NPEAYCMOTPEHO CHCACKAAHOC ONpeacaAeHne NpH-
Pocta dyngunonnpviomeR # obuefi cyxofi Onomaccw BereTaTHBHLIX
:’ PENPOAYKTHBHEY OPrasoB o NJIOUAAH AcCHMIIRpYWMER noBepx-
ocTn.

Paccumorpum  cooTRetcTBHe  ¢yHKUNR nepuoaa  BEreTATHRHOMD
POCTa, paccuNTANHBX NO NPELACKKCHHOMY HAMH METOLY, POCTORLIM
frfgll."' KUNAM, NOAYSCHHMM SKCTepuMenTaasHo no seroay Pocca [221,
::-'--E'l HA QCHOBAHHN AaHHMX noAcBWX onwTos. Ha pre. 4.8—4.11
fpeacTanacsn GyHEINH  AAOA O3IHMOA NUIEHHLH, APOBOrC  AYMENHN,

Td




Pre, 4.8, Pyesnun pocta OTAEALIWX opranos oanMofl purerpun {copr Muposom-
ckan B08), nonyeeHEme sEcnepasentansng, [Moavockonse,

rl.l}'.'lll'hl EPHER X 3 — TNETEN, lﬁ = -:Tl!l."\.'lll. f— EOpHN; & = PENPDAYETHRNLG apriiin; I — |'-:'T F.
M o, 4 — 1978 R 1

=
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vl [ 1, q 8 - - ey
o g LU SO 20F e Trep

Papc. 4.9. ®yHkonn pocta OTARILHMY OPraHes ApoBoro  AaMens (copr Mockos-
cknfi 121), poayecERRe sHenepisentaasio, [loauockonse,

¥eq, ofaifaddinn cu, pnc. 1.8

g

Pre. 4.10, t[:-:.,'H|.;m|;|| poCTa OTACALMEXE Opralion DBECA {El.'lp't JlsroeckRl ?E'II.. MERTYHER =
MEE SHEECPHMAHTAARNO. MoasocKoebe,

Ve ofaomascii® &, pug. 4.8,

.. - T
R N sy
{i]1] i o W 00 200 aen o Jo0 ¥XTC

Pire. 4.1, ©ynsmun pocta OTAEALHMX oprawod kaprodean (copr ldetcrodeanckid),
A S0 i FRCHEPHMENTAABHD, Moamockoaes.

1B ThH, 6= crefam, 8 -— mopum, & — EaydEi; /=197 r, 3= 1578 r, 3 — 1579 r




onca N Hﬁp'l'l.illil‘l."-'lﬂ, MY HEHEE N0 JaHHB M TOACERIX FRCHCPHMERTOB.
Ecreet BEHIG, 9T FFLP-L"I'UI.I-IHL' 1|:|]|'IIHLI_HII:. Y ICHHA RS EHCIII.‘[!IJI?-IE'IITEI.'IMHJ.
HECHOALKO PAIIHYAKITCH B PA3HME Foab, Y4T0 MOMHO OOBACHHTL Kak
PAETNNHEME MOrodneMe YCA0BHAME B PoaW NPORCACHRA NONCDLIX
ONMETOE, TAK H, BOAMOHHO, II:III:[IIﬁHH.".II! HIaMepenna If!llll{jl_'h'lE-|'_‘l§‘_‘l:-|r B 0=
GennocTn npH HefoabBIIHY 3HAYCHHAX NPHPOCTOR GHOMACCH OTAEbHHX
Opramos.,

3TH PAZINUHA XOPOUIG NPOCAEKHBAITCA N0 MaTEPHAJIAM, NOIY-
YeHHBM A8 Beex KyawTtyp. Tak, a8 osumofll nweHdos (cM. pHE. 4.8)
OHH 3AMETHH YHC B HAYAIbHBA MEPHOA BETETALHN B XOAC POCTOBHIA
fynKuni ancToes 0 KopHel. ¥ pocToBofl YHKUNN JANCTHER, NOAYYEN-
HOfl no Marepuasam noacewWx skcnepumentop 1978 r., naGamoaaerca
JOKAABHBH MUEHIMYM npu cymme Temnepatyp 60°C, Toraa kax v ana-
JAorngkofl dynkuni, noctpoennol no tannem 1977 r, npn cymme
Temnepatyp G0—30°C nabmojactes aokadenui makcamysm. Jlas
poctopoft gyukuMl KOpHEd, KOTOpaAa ONpeAc’teHa Ha OCHOBE MaTe-
puanos 1977 r., MOEHO OTMETHTH JOKAALHWA MHHEMYM NpPH CYMME
remnepatyp 100°C w J0KaALABE MAHHMYM DPH CYMME TEMOCPATYD
140°C. 3kcnepuMentaasias pocTonas GwHKUMA kKopueft 3a 1978 I
HMECT JOKANBHWA MAKCHMYM NpH cymsme tesmnepatyp 60°C n panee
Hiaer ee yompanne, Peayawtata noneswx nabnwaenni g 1979 r. pawor
Gogee raaakiil XoQ 3THX POCTOBRIX (YUK,

JHAUNTEALIO OTAHNEaCTCH [y NOURas {{".‘nl. PHC. -I.E-} EpeMA HA=
CTYMAEHHHA MAKCHMAABHWX 3nadenuit v poctoBoft Gyusunn cred-
qef, xoa yoweanns 1of dynsunn. Hanpusmep, npn cymse tesne-
patryp JIMC, woraa adavcnun  pocroBwx  vnkuni crefaef
YORBAWT, 3 PenpoiYKTHEHHX OPraHoB BOIPACTAIOT, PA3IHHLA B YHC-
JEHHBEEX SHAYeHEAX STHX +|1_lr'I|HlL:|i:i'|, NOAYHCHHEYX B pPazinuynse no
ATPOMETEOPONOTHISCKHM YCIOBHAM Mok, JOCTHIAET COOTBCTCTREHHO
0,36 n 0,40,

AHANMOTHYHKE OTAHYEA X048 pocToRuX  yHkumi, ofyeaos-
JCHHBE PARTNUNAMH MOFOAHKX YCJO0BHA B rolu NpoBeleHHd onuLTos,
JIHE.']ID,[I.HJ‘D'FI_‘H " ¥ APOBOIT HUMEHH, OBCA ©H H.ﬂ]]TﬁI‘I1E'..T1E [E"_'.l.
prc. 4.9—4.11).

Kak Mb y#e YKasuBaan panee, B AHHAMHUECKHX MOAensx dopMu-
POBAHHA YPOXAA HCNOALIVIOTCH OCPEAHEHHHE POCTOBHE (PYHKLHH.
[MocTpoennwe No oCpeAHEHHEM MaTepHaaam 3a nepuoa 1977—1979 rr.
CrAaMeHH e pocToBke QYHKUHH npeicTasicHu wa puc. 4.12—4.15.
Hnn nux xapaktepen Oovee naasAwfi  xoa poctoBmx  dyexumd.
Ha stix #e pHCYHKAX nDPEACTARICHH TakKMe POCTORHE (BYHKLHH,
MOAYICHHEE PACHCTHLIM NYTCM, N0 AOPeAIOMENHOMY HaMH MeTOAy
[200, 204). Kax snawo na puc. 4.12—4.15, xon pacueTHHX pocTOBHX
I‘!‘I}"HHIH!F] HACHTHYEH XOAV CraaMeHHbLIX POcTORHX 1|:|"'.'aih;|ur|'|. noay-
HERIEX  sKenepuMentainio no smetony Pocca [221, 222] nyrem
OCPEAHENHA HAINX NOACBHX ONHTOB. 3T0 NOATEEPAAAET NPABHJB-
HOCTH BOCX IIFI-L','I.I1HI:'I!.'IH-H. MOJOHEHEY B ﬂ-i:lll'}l-'l'rn.' PRCYETHOND METOAA
NOAYUEHNA POCTOBMX (hyHELHI.

ﬂ_.'lﬂ ONpPeicICHEA |."|1L",'l.]ll."b_l OTHOCHTE LMo omHOEN onpesgeIeHna
POCTORMX YHEWHA MO NPelIoHEeHHOMY HAMH METOAY B CPAaBHEHHH

T

Paie. 412, dyincieE poeTa OTACABILK OPrakon ool nupemmEme {copr Mmnporos-
cxan BO8), pRCCTHTANNME N0 METORY, NpeanomcHHoMy B padorax [200, 204], u moay-
Selie SHEMEpHMERTAALED no Metoly Pocca [221, 2ED] nyves oCcpeAncHEs peayisTas
TOn HANHE MOAEENE onWToR 34 nepeoan 1977=—1979 . [loaMocKoBnLe,

G = Ancied, §— CTeiaN, 8= NORIN, &= pENpOAFETHOHNE opramu; § — pacectode Jamise, J—
ECTPEE TR

sl e =
1 == ran o FAN T F s
1w 1) Wk sl L - L3

Fie. 4,13, dyuxmi pOCTE OTASALHWX OPFAHOE APOBOTO ANMEHA [EE,_{EI Mockom-
cHuf 121, POCCHHTANHME N0 METOAY, NPEANOMEeRHOMY B pafoTax [200, 304]), n noay-
UCHHWE skenepHuMcHTAALHD 00 Metoay Pocca [221, 222]) nyves ocpeineHEs peayaeTa-
OB RAmnK noseEwx onEtos aa nepHoy 1907 —1970 rr. Toauockopwe,

#0A, oboxdavensn oM, gt 4.7
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Pue, 4.15. Pyusunn pocra orae
PACCUHTAHMBIC MO METONY, fpeas
pHMelTIAO Do seTony Pocea [221, 2990 gy
AEBEE HIETOD 33 pepuod 1977=1979 rr. [loasockonse,

6 — gredan,

i — EOpHE,

TOHMERHOMY B p

# — Eaydnm:

|3
S0

Puc. 4.14. Pyusunn pocta otaeassux OPravon onca  (Copy
TONNEE 0 METOAY, NPEANGHEINND
TansHe no metony Pocca [221, 22
ONWTOE 38 mepeon 1977—1979 rr,

¥ea, cicanavenmn e, pme. 407,

{— pacueTHide aamnse,

oy i

300 7

Jeroscknil T8), paceus.
B paGorax (200, 204) w noaywerswe SHCTEHIMEH-
AYTEM CCPCAHEHNA [EIVALTATON HAHHLX NOIEBRY
GAMOCEOR RS,

ALIMX Oprance kaprodean (copr Jderckoceauckmi),
abore [200, 204). 1 noayuennse sxcne-
TCM GCREIINCHIA PEIVALTETON HWAILMHE [T-

¥ = FRCAE[m Wi

¢ FECHCPHMEHTAALHMM METOLOM HX ONpeaeIeHHs BOCNOABAYEMCH Bhd-

pra ACHNCM BHaa

- 1 i i'!'Jllm-'.n_Iﬂ"lp-llu.-l
& N1 = i-L-'I;m:‘|I

FAC Posen — POCTOBME PYHELNN,
wetody Pocca [221, 222] pa ocuo

NOAYYEHHHE SKCNEPpHMEHTAALHO Mo
BC LAHHLIX HALIHX MNOACBWX ONBTOH:

Ppacy — POCTOBBIE GYHKUNH, paccYHTaHHWe no MPEIAOKEHHOMY HaMi

setoly  |200, 204].

PeayanTatu pacuera npeacrasdenw » TaGa. 4.4, Kak Buawo us

ABHHHX 3TOH TaGAHUL, CPOAHAN OTHOCHTENLHAN OWHG
METOAA ONPCALIEHHA POCTOBMWX (GYHKUNA cocTap
THEHEIX Opranos ozuMofi nwennuwm 4 %, sposor
8% u kaprodenn 12%. Vuutweasm TowHOCT

poctos  GHOMAacChH,
CHHX pacueTon,

Tadamua 44. Fuawennn cpemed

oTHOCHTE LG ownlkn (%) pacuera

Ka pacueTHoro
JACT AAR PEnpoaykK-
‘0 AuMend 8 %, osca
I Ipeicie A
NpHeedennse B Taba., 4.6 swavemws ownGox
MOGRHD CYHTATE BNOJHEe MPHEMACMBIMH 08 BRIIO

fpH-

JAHEHHA NpakTHYEe-

OBMIX

dyikupi . Mo aankes onuToR, NpoBelCHHMX B Moamockosse, 1977—1 Fr.

Eyastypa, copt B Py By Bp
Lussion moennia, Muponoscsan B0S 9 (14) 1% (18 13 {12) 4 (15)
Hponodi sumens, Mockoncknii 121 16 (2) | 21 (H 17 {14} Byl
Ohoee, Jisroackufi 78 K2 (24) [ 10 (06) | 13 (11) | 18 llii
Kaprogeas, derckoceascini 19 (28) | 24 (31) | 24 (16 12 (19

Mpuuevanne B ckofkax ykazano wieno CAYNALE HIMEPCHEA,

Hutepecno taime conocranurs NOJYHEHHBIE PACYETHHE POCTOBEE
hynkunn nepuofa seretatnsmoro POCTA ¢ POCTOBLIMH YHKUHAME,

HOTOpHE  onpefeacHi
CPABNHTL  Peay.bTaTh,
OAHHX H TeX Me KyaAuTyp.

IKCMEPHMERTAARHO
MOIYUEHH B G

APYFHMH
PAAHHEIMN

apToOpamu

ABTOPAMH,

JMA

HanGoaee oGuwmpnan wnbopmauns nmeerca 1aa APOBOrO A4MENs.

Pocroswe dynkumn susensn noaye

1222] u Toomunrom
Nefickoll wactn CCC
I Cuporenko, IMpocsuprnnod

BEdens wa pue. 4.16. Yuntwean, uto
Fanammumm, Cuntimem ¥ MuaoTtn

Ckolt ofaactn
rdpakTep, aaA
Bedenn wa puc. 4.16,

Cheayer ywects, uTo npusexennsic na puec. 4.16
W onpeseaens A8 PA3HLEX TEPPHTOPHIL,
TOILIOBAN IKCNEPHMCHTAALNE MaTepHa.n,

AGawmmmod, T1

[238].

Aas  ApoBOR  NIMEHHILL,
noaydenns Gogee noanofi

pocToBsie divi
HeM [41] B yenosuax
HMEROT AocTatoduHo obmmni

APTHHE OHW TAKHe NpH-

ICHB B yeaosuax Jcromnn Poccom
255], B yeaosusx Hewepuosemuoit somm Espo-

OCBHPEHHORA, Cuportenso f
TH POCTORHE $YHEUHH npi-
KILHH, NOAYYCHHMe
Bourorpaa-

4]

pocToBRBE VK-
Mpr ux noctpoennn ne-
NOAYMeHHWA NpH pazany-

™
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Pite, 4.16. Pocropue dyusnun B, ancreen (1), credaeh (Z), wopuedk (F) u penpogyk-
THBIEEX oprasos (§).

& — L-nlnr Mosien, oo s (23] 6 — semeis, copt Fefine 4508, no gamnwm [355); &=
MR, EOpT It seRoBeknd 121, B0 paunuw [F8]; & — mposam noeHdns, ©opT Fepiorpagceas 3
S Faviael [4L)

ki MOTOINEY YCIO0BHAX, H NPHHATA pasnan WKaNa BpeMend. Tax,
p pabotax [222 u 255] BaaTH AHM OT BCXOLOB, B pabore [238] —
cvssia SPOERTHBHEX TEMNEPaTyp Bue 5°C, a B paGore [41]
HeMOVbI0BANA WKATE OTHOCHTEALHOID BpeMesH — PpOCTOBHE PVHEKLHH
pop MHPOBANE N0 BPEMEHH POCTA i-r0 Oprana.

Mexofs H3 STOMD MOMHO FOBOPHTH TOALKO 00 OOUIHX 3AaKOHOMEp-
LOCTHX H3MEHEHHS POCTOBWX (YHEUHA Bo Bpemenn, He npuberan
§ PACCMOTPEHHID HX KOAHMCCTBEHHHX XapaKTepHCTHE,

B neppyw O4EpelnL CASAYVET OTMETHTh, 4TO POCTOBWE Py HE LN
pepHoda BErETATHBHOTO POCTA, NOAYHCHHWE PA3THIHBEIMH ARTOPAMH,
fianaki N0 ceoemy sHewmemy Buay (cw. puc. 4.16). Hecmorps na 1o
yTO O NOJAYHEHB B COBCPLICHHO PA3IHYHBIX MOYBEHHO-KAHMAaTHYE-
cenx yoaoeuAax  (Scrouus, Hewepnosemuasn 30HA, Boarorpaickasn
0614CTh), A5 PASHHX COPTOB APOBOrO AYMeHA (copTa Homen, leiine
1504, Mockosckrii 121), Aposoil muennus (copt 3epuorpanckas 39)
{48 PAINNHONO YPOBHA ArpoTeXHHKH, Ha0AOAAETCA IOCTATOMHO
aliuit x0f pocToBHX GYHKUHMA.

FaKk BHAHD H3 pHC. 4.16, B HAYAJLAKE MepHos BETETANHA Goakwan
408 ACCHMHAATOB MOCTYNAET B JHCTBA H KOPHH, 32TCM 3HAYHTEIL-
@A Y4acTh NPOAYKTOB OTOCHHTE2d HAYHHAET NOCTYNATh B cTeHaH.
B nepuoi, korna pocrosan diynkupa crefael N0CTHraeT MakcHMyMa,
HAYHHACTCH MOCTYNACHHE ACCHMHAATOB B PENPOAYKTHBHEE OpPraHu H
B SABEPUIAKILKA NepHod BercTalHH pocToBas dyvHELAR penpoOAYK-
THEHEX OPrafnos A0CTHrAeT MAKCHMAABHMX 3HAuCHHA,

Coegosateasno, chopsyanpopansan Poccom [221, 223] xomuen-
WA PoCTOBEX GYHKUHE, HA KOTOPOR OCHOBHBAETCA NOJYMEHHE pOCTO-
nix hyHERA, npuBelennux wa puc. 4.16, xopowo orpaxaer ofue
SAKDHOMEPUNOCTH MEXaHHAMA pacnplam:.flﬂlll-!ﬂ NpoayETOR Itlﬂ'l‘ﬂEHHTE'Elﬂ
MEHLLY PAIIHIHEME OPraHaMi.

Mps apannze pocToBRMX (QYHKUHA, NPEACTABAEHHBIX HA pPHC. 4.15,
OfHAPYMUBAITES HCKOTOPHE PAa3iHYHA B HX BPEMEHHOM XOOe. Tax,
IHANEHHA POCTOBMX (YHEUNA NHCTLEB, NONYHCHHBE MO TAHHHIM pator
41, 222], nocae MOARACHHA BCXOR0B COXPAHAIOTCH HCROTOPOC BPEMA
Ha oAHOM yposwe, a 3ateMm yOwsawt (cMm. pic. 4.16a 4.16 2);
pocToBHE (BYHKUHH AHCTHEB, COTMacno pawnum [238, 255], B wavane
BEFCTAUHOMHOTD nepHola OuCTpo AOCTATAT MAKCHMYMa, a 3aTeM
cikatores ao wyas (ewm. puc. 4168 n 4.166). PocroBan gyHKINA
cTefian, mo Aamnmm pabots [222], eBrAKuaeTCA» COYCTA HERKOTOpOE
Bpesa nocie NORBACHHA BCXOMOB, & pocTopas gyrruna crebas, noay-
uenpan no faeumes pador [238, 255), eprawmacTCAr eme MPH NORR-
AcHun sexogon (cp. puc. 4.164a, 6 | &).

Ecan nocae HACTYNACHHA MakcHMyMa obuimi BHI POCTORMX (PYHK-
Wit crefiaR AAR Beex TpHBCAcHHBIX HA pre. 4.16 BRAOR W COpTOR
EVALTYP aHaNorgved, To A0 HACTYNASHHA MAKCHMYM3 X0J POCTORWX
Pviguni crefan, MOAYYEHHHEE M0 AaHHEM Pa3HEX  aBTOPOB, HAeeT
HekoTopMe OTARYMA. Tak, no ganHuw paGor [41, 222], kpHBas,
XapaxTepuaywomas poerosyio  ¢yekumio crefas, 00 HACTYNJIEHHA
MAKCHMYMa HMECT BHJ BOCXOASUICR BCTBH napaGoau (em. puc. 4.16a,
2). Coraaceo namues [238, 255], pocropas QyHKUHA cTebas B Ha-

B Jamas M 112 al




qaALIEA NEPHOA BEreTauni HMeeT HeKoTOpHf AOKANBHEA MEHIEMYM,
nocae wero Guerpo poapactaer (cm. puc. 4166, 8). HeemoTpa Ha
VEa3aHHLE PACXOMACHHHA, HIMEHEHAE POCTOBHX ipyHKUHA BEreTATHE=
MEX B PENPOAYKTHBHLX OPranoB PACTEHHA HMECT MHOMO ofeTo.

Hamenenns pocToBelx QYHELHG NepHOAA BCFETATHRHOTD poCTA

sposoro susens (cM. puc. 4.13), noayueHnbx NPeaa0MENHLM HaME
METONOM, WACHTHUHN M3MCHEHHAM POCTOBWX QYHEUAR, ONHCAHHBIXS
prme (e, prc. 4.16). Xoa pactieTHHX pOCTOBRIX YHKIHEA, NPHBEACH=
uux na puc. 4.13, B oCHOBHOM NOBTOPHET XOL VHKINA NepHOIA BEres
raTHENOro pocta, noaydennux Poccowm [222] (cw. pHC. 4.16 a), ara
ARJIACTCH  AONOJTHETEN RN kM MO TEE P LEHHTN [Ipﬂ.l}l[.‘]hl[ﬂtﬂl BLCEX
NPeANOCHAOK, NPHHATHX NPH HX NOCTPOCHHH. '

Mepefinem K PACCMOTPEHWID COOTBETCTBHH dynkuni  nepnoga;
peNpoLYKTHBHOTO pPOCTa, PAcCUHTaHHEIX N0 npeatoKeHnoMy HaMHS
METOLY, POCTOBMIM (PYHKLUHAM, KOTOPHE MOTYHCHL IKCHEPHMENTAILHO
no werony Pocca [221, 222) 8 smoandmkaunn [annunna (41]. Oas
cpapnernn OyAeM HCNOJL30BATh PEIVALTATH HAWNX NONEBLN ONHTOR,
EHnoAHcHnEY B 1976—1979 rr. » yeaosusx [oamockoBeA.

Kak yse oTmedanoch panee, B NOJAEBHX ONHTAX TOUHOCTE OIpe=
denennd NpHpocTos GHOoMaccHw B nepnoi ec YOWBAHHA BEChMA HCBH=
coka. B ceAzd ¢ 3THM PEAVARTATH, NOAYHENHHC B NOAEBHXY CGIRTAN,
MOMHD PACCMATPHBEATL TOMLKO KAk NnpuiaEeHReE, B ta6a. 4.5 npu-
BeACHE POCTOBMC (YHKUMH NEPHOLA PenpoAyKTHBHOTO POCTa, MOAY=
yeHHMe M0 MPELIOMENHoMY HAMN METOAY, W 3HAYCHHA POCTOBHIX
GYHKINA, KOTOPHE NOJYICHE HA OCHOBE SKCACPHMCHTANLHNN LaHHEL.
a8 nocacannx NpuBeleHn NPEiedsl BX HIMEHEHNA, Kax Baano H3
aappuy Tabn, 4.5, nopRAoK YHCAOBLIX anauennii pocroswx pynxund,
AOYYEHHMY PACHCTHHM OYTEM, CPaBHHM GO IHACHHAMA PYHKIHHE
NepHoAa PENpPOLYKTHEHOTO POCTE, KOTOPHE ONPCASAENH 1O IRCTePH=
MEHTAIbHEIM AAHHLM,

Tabanua 4.5 CpaHense PacteTHHX (IHCANTEAL]) W SKCTICPHMERTAIRHEX
{3mamenateas) anasewil pocTORMX YHKINE NEpROA PENPOAYETHBIOIO POCTA
g (PG}, Mo AauNeEs CAWTOR, PPODEIEHHHX B Moamockonte, 19771970 rr.

Ky AnTy pil, £OPT Uy X 1 iy Lid L 1

Crmsan nEensnna, Mupo- -2 —3,6_ —D G
wonckan 808 3 R 1 | R e T R R R T )

Aponoi AYMeHE, MocEoB- —3.5 —4,7 —3.4
cxafl 121 3T, a0 (10 | =43 .51 (14 | =29, —3E ()

Onee, Juronckai T8 —3.4 —, 4 —3,2
A, 3T (0| —T,—1900) | =27, —356 ()

Kaprodess, Jerckoceshckn L, —d 0 —a.1 —3.9
IR 44016} | —38, —55(14) | =36, —1.2 (4)
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[Lis anaaormdHoll OUCHEH COOTBETCTBHA PACHETHBX H IKCTIEpH-
WeHTAALHD NMOAYUCHHHX POCTOBMY pyHKEURE Guan HCNOALI0BAHL H
qurepatypune namnwe. B pafore [19] onmcans peayanTare HEcqe-
JoRAHNA AHHAMHKH OGHOMACCH NUMERHWE COpTa World's Seeds 1877,
AUAGTHEHHHE ¢ BHCOKOR TOMHOCTLIO B NOAHOCTLIO KOHTPOJHPYEMUX
veropnax & uroTpone «Hupas, B sTHX skcnepumentax cyxan Omo-
Waccd AncThes M ctebaedt 0AHOTO PACTEHHA BOIPACTANE (pue. 4.17)
ar BCxofoB Ao 53-ro QuA BereTaudd. Ee MakcHMaabHoe 3HANCHHC
cocTaBiao okovio 12,5 r wa oamo pacrewse. B nepnoa ot a3-ro Ao
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pactennd, [Mo gonsis [19] Jeapaem , dHd

73-ro AHR OT BCXOAOBE YMEHbIDCHHC OHOMACCH STHX OPraHoB ©OCTa-
pi1o okodo 4,7 r. PocroBue GyHKUHH NepHOda PENPOAYKTHBHOID
poCcTa, noayYennMe Ha OCHOBE STHX SKCASPHMEHTAALHKE AAHHEX N0
METDAY, HadomenHoMmy B pabGorax [41, 221, 222], HIMCHAKTCH B npe-
aeaax or —0,013 go —0,034 cyr!.

Ha ocnopasun STOM0 SKCHEPHMEATA MOMHO NPHHATH, HTO MakCH-
MAALHMY PAIMEPOB BEreTATHRNHE OPrankl AOCTHrAlT Ha 53-it nens
OT BCXOJO0B, @ COZpeBaNne PACTEHHA HACTYOAeT Ha 73t OeHL OT
navana peretaudi. Torga 0o NpelaoHeHHOMY HAMH  BHPAaRCHHD
(4.23) pocropan QYHKUNA NepHOLA PENPOAYKTHBHOrO pocTa Oyner
coctapaate —0,015 cyr!. Herpyano yGeauTLCA, ®TO 3TC IHANCHHE
HANOAUTCA B XOPOIIeM cOOTBETCTEHM ¢ NPEACTAMEH HIMEHCHHA aHaue-
Hitlh pocToBof hYHKWLHH, HOAYYSCHNON IKCNCPUMEHTAIEHO.

B aurepatype nanfosee ofummpuan nudopMauns o POCTOBLIX
PYHEINAX nepHoaa  penpolyeTiBHorD pocTa HMeeTCH N0 KYVIALTY P2
APOROrG gYMeNA. 3aech CAEAYET OTMETHTL, WTO NPHBOAHMHE PA3IHY-
LM aBTOPAMH HHCAOBWE 3HAHEHHA POCTOBBIX $yHELHR  TPYAHO
coltoctapumid, 1o olLACHACTCA We TOJLKO TeM, HSTO OHH OTHOCATCH
K pasweM CcOPTaM APOBOrO AYMEHA H NOAYHCHB NPH OTANYAKINNCH
NOrOANKK YCAOBHAX, HO H PasAnUNOfl METOAHKOH ONPENEICHHA POCTO-
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Fasssen, Cunmin, Misno-

Tan [41]
Te ®e

Poce [222]
Cuporenne [4]

.| Toosunr |255)

1072 | Adaussna, [pocenpeana,

[0=3

—=1,5-
v =15 107" Te e

kopscl
—0,5) -

=00 -1073 .. =00 - 1077 | Caiporenss, Tlpocsisprinm

=5 1079,

—5. 1074, ..

’{—2...

Hposoli sysens, copt Tefe #8604

- 10-®

ciedhach
102
—3) - 1=
—0.1- 10"
e —l
—1) . 10rte
BEpecHiTannee  BOME; CPCAHHH CYTOMIRH HQ*I]I‘I‘H.._BHIH ]ﬂ_ﬂl!pl'lj‘pﬂ

G -y

dmaueiEs poCTonRE GyHELnl

HAposol sumeis, copr dowen

—0,0-10-2...
—B
{(—6,6...

(—10...

1 (—S.

Hposoi Adsels, copt Mochobcrid 121
Hponaa nmiensna, copt Jeporpaickas 39

=2
= 5= 10!
—00 - =2
—] - 102

1« 1072
—1) - 10°2

AHETRER
) ofioanaueie  Aanise,

R | B
d0-2. .

—0,1-10°2, ..

il

—56- 1074, ..

S 1

=5 10°2,..

||:—:3... —1)- 107

=1

E giimes
cyr!
eyt
or=1
eyr?
-I"':—l
Sucagos

(4.3) | ey |¢—:.

(1.4)

HATed Zan
(4.3)
(4.4)
(4.3)
(4.4)
(4. 4)

CEIC AT ATHHE

Homep

MY AL, Bl

o JANHEY PARINEE ARTOROR

= Tafamma 4.6 Cpasdenne pocTOBWX @YHEUHA NEPHOAA PENPOAYETHEHOIO [META PAIAHMHEX OPraHos PacTeHmi, noayucmdy

peX PYHKILNA N0 SKCOCPHMEHTAALHEM JAanuuy, Huewrten takme
OTAHSHA H BO BPpEMEHHON LIKage,

[Ipenean HIMEHCHHS SHCAOBWX 3Ma¥eHNl  pocToBux  Qywkumf,
AOAYHCHHEX PAsHHMH aBTopamy, npubelens B tabn. 4.6. My nonw-
TAIHCE TPHBECTH HX B CONOCTABHMBIX CAMHBILAX.

Kak Bnano na gammux tabn. 4.6, pocropue dynrumin mepHoaa
penpoAYKTHBHOrO pocta B pabortax [4, 223, 2556] noayecuw no enn-
noit METOAHKE H MOrYT OwTh conoctasumu, [as coprom sposoro
ausena Jomen n Tefine 4804 snavenna pocropux Gyekunfi gocra-
roung Gan3kn. Heckonbko OTANMAIOTCA OHH OT 3HAYEHHA POCTOBHX
(yuKUNR, HOTOpBIE NOAYYMCHH A48 spoBOro suMens copra Mockos-
ciitit 121 no panmws [4]. Caeayer oTMETHTL, ¥TO AMANAION HIMEeHe-
HHA POCTOBWN QYHKUNA OTACALHWK OPraHOB SPOBOFO AYMEHT AOCTA-
rouno BeaHK. Bepoatno, 310 o0BACHACTCR KAK COPTOBBIME OTJIMSHM,
TAK H MOYBEHHO-KAHMATHYCCKHMM, NOTOAHHMH H ArPOTEXNHUCCKIMH
VCAOBHAMH NPOBEAEHHS NOACBHX IKCMNEPHMENTOR,

B paGorax [41, 238] npunata eannas MeToAHKa oNpeaeIeHAs
POCTORMX QYHKUMA, YTO NOIBOJAHET € WIBECTHOM CTENCHLID OCTOPOM-
HOCTH COMOCTABHTL 3TH pocToBbie Pynkuns. OnH OTHOCATCA K pasuum
KEYABTYPEM H NOAYYEHH B CYUECTEEHAO OTANMHHX yeaoswsx. Oanako
HECMOTPS HA STO MHCAOBHE INANCHHUA POCTOBHY DYHKUHA OTASALNHX
OPranon BOOAHE CONOCTABHME.

Pazanuna B Metoanke onpenenenns pocToBHX (GyHKunit nepHoga
PENPOAYKTHBHOTO POCTA HE MO3BOJAROT CPABHHTE MEXAY colofl pee
HMCIOUHECH 3HAYCHHA 3THX yuxumi (cm. TaGa. 4.6). Moxno TOALKO
OTMETHTE TEHACHUHIO K POCTY afCcoMOTHLX 30AYCHHA POCTOBY (hyHK-
uiit crelan no cpaskcunio ¢ anadornynod gyuxunen ancrnes. Heof-
KOANMO TakKHe YKA3aTh, 4TO H3-33 OTPAHHYCHHOCTH HCXOAHHX IKCOE-
PHMENTAILHEX  M3TEPHAN0B NPHBEACHHBIE CBEACHHA O POCTOBWX
pynkunax kopuen neanauntensn (em, Taba. 4.6).

Cpasrenne NOAYYCHHHX PAcYeTHHM cnocoloM POCTOBHX (yHK-
WHA  APOBOTO AYMEHS € YHACAOBHMN  INAYCHHAMH 3THX GyHKuuf
(Tafia, 45 u 4.6), npupenenuunn B paGorax [41, 238], noxasusaer,
UTO OHH HAXOAATCR B YAOBJAETBOPHTCALHOM COTAacHN,

Taknu ofpazoM, HINOKEHHHE BHIE PE3YABTATH OUEHKH npei-
JATARMOr0 HAMH  METOAA  onpelelelis pocToBWX  dynkunfi  ne-
Pliola penpoaykTHeHoro pocta [200, 204, 205] nokaswBawT, uTO
ITOT  METOA  JAaeT CPABHHMEIE ¢ 3SKCOEPHMEHTASLHLM  METOLOM
PEIYARTATH M, CACAOBATE]LNO, BNOJAHE NPHEMJEM AAd NPAKTHUECKHX
pacderom.

PaspaboTannbe noAyIMONpHYECKHE METOAM ONpefencuns pOCTO-
Bl X q:ngurmuﬁ MEPHOAA BEFCTATHBHOTO W PENPOAYKTHEHOIO pOCTa
1200, 204, 205] ocHOBANM Ha PACCMOTPENHH YACTHOTD CAYWAS 33KOHA
POCTa 1 mofesnposanHs nanogsee obuiero npouccea, XAPaKTePHIYIO-
ey CTAPCHHE HHBHX OPraHHAIMOB,— PACNajga MHIHEICATEALHEX
CTPYRTYP. JTHM ONpeAessiercsl TEOPETHUCCKOC IHAYEHNE METOROB.

L NPAKTHYECKAA 3HAYNMOCTh COCTOHT © BOIMOMHOCTH OUCHER

E“":“-'"”-‘i Gyrkumi, wenoawsys amwbs aBa THna  exoanofl  mndop-
AT Hpp:
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1) BpeMsi HA4ana H NPCKPALIEHHA POCTa (-r0 Oprana W BpeMA
COAPEBAHNA PACTEHHA NO JAAHHHM CTAHLAPTHHX ATPOMETCOPOOrHYE-
cknx HaGamaenmi;

2} aHAMCHME A0AH {-r0 OPraHa B UeJoM PACTEHHH NPH cOIPeRAHHN
H IHAMEHHE NPeleibHo BOIMOMHOrO CHIKEHHA GHoMACCH NPH OTMH=
Paiii Oprana, KoTopble JOCTATOYHO XOPOWO HIBCCTHE H3 AHTEPATY PhI.

lFiama 5

NPOBEPKA H HCCIEAOBAHHE MOAEJNEH

5.1. Mposepka mopeaeH

IKCNePHMENTANLHAA NPOBEPEA AARHINONCPHOAREX sogeael GopuHpo-
BAHNA YPOMAR CEALCKOXOIARCTBEHMHEX KYJALTYP HABIACTCA Hpe3BH-
yafino Tpyacesuofl aagauei [15] n TpelyeT oAHOBpEMEeHHOTO HAME-
PeHHs  PAINNYNBX  METCOPOJOTHYECKHN, ArpoMETCOPOAOTHIECKHX M
GHINONOTHNECKIE NAPAMETPOR B NOMEBHX 1 1a00paTopuuX YeA0BHAX,
CpasHHTCALHAA OUCHKA COBPEMEHHLIX Moaeell npoAYKUHOHHOTO NPo-
uccca pactennii nokaszana [15], 4Te TOALKO AAR OMEHB HehGoALIOTD
qHC1a MOASACH pacdeTHl N0 MOAEAH CONOCTABACHW C pesyIbTaTaMH
CHENHA BH0 NOCTABJCHHHA AAA 5THX ueaeli skcnepumenton. Bo peex
OCTANBHMY CAYYAAN TAKKE CONOCTABARIOTCA PAcCCUHTANHLE NMPHPOCTH
GuoMaccl ¢ HIMEPCHHBMH Ha NoJe, HO OPH  pacdeTe N0 MOACOH
HCMONLIYIOTCA NAPAMETPH, B3IATHE N3 PAIIHYHLIX AHTEPATYPHEX
HCTOMHIKOB, @ He HIMEPeHHWE HENOCPeicTReHND HA HIYYAEMHX pac-
TEHHAX,

Mposepka Moaeaeh seaach Asyma cnocoGami. [lepsui cnocod
JAKJIYANCH B CONOCTABACHHH PACCUNTANNBIX MO MOJETH W SMIHPHAE-
CKHX XAPAKTEPHCTHE OGHOMACCH BETETATHBHMX W PENPOAYKTHBHBIX
OprafoB, a TAKKe MAOUANH ACCHMIANpYOWed NOBEPXHOCTH. Cpashe-
Hit¢ MPOBOAHAOCH B JAHHAMHKE, OT (QOPMHPOBAHNA BCXONOR H A0
cospesanna pacrennii. Tlpn 3ToM B pacyeTax YaCTHUNHO HCTIONLIOBA=
AHCH NAPAMETPH, KOTOpWEe OBAN NOJYHEHB HA OCHOBE IKCMEPHMEH=
TOB, BINTHX AJA NpoBepkH Moaeneil. K WM OTHOCATCA CACLYIOULHE

llﬂpﬂ‘.ﬂf.‘TFl-l-l:
4, L T 2 Ton 2 Tn 8
E T:ﬂ'- E rr:q_ i E T‘ril'n £y O

Bwao NpoBeleHo cPABHEHHE PACHETHHIX M IMOHPHUCCKHX anauennlt
ApHPOCTOR GHOMACCH BEreTATHBHWX M PENPOIYKTHBHEX Oprancs pac-
CMATPHBAEMHX KYALTYP. Peay/bTaTel TAKOTO CPaBHCHHA AAR O3NHM
nuwennu (copr Mupononckas 808) u xaprogean (copr Heteroceab
cunfi) npedcrapnens wa puc. 5.1 n 5.2, Kax suano n3 STAX PHCYNKOB,
PACHETHHE INAYCHNS NPHPOCTOB GHOMACCH YAOBIETBOPHTEALNO coraa-
CYITCA € IMOUPHUCCKHMN 3HAMERHAME. AR HeGOALINE  3HANCHAR

B

NPHPOCTOR OHOMACCH PACHCTHHE AAHHHE JYYMIIC COTAACYRTCR ¢ IM-
ANPHAICCKHMHE. PAsiHuAe MeXAY PacueTHHMHI H 3MOHPHYCCKHMH 3Ha-
gyennAaMAE Gogee 3amerno npn Goaplinx 3HAYeHHAX npupoctop Guo-
yacchl, MOMHO OTMETHTL, 4TO0 HAGAAASTCA NPEBBIIEHHE PACHCTHLX
spavennf nan gakravecknsn (cM. pne. 5.1 n 5.2).
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Pre, ;rl 1:1 anteiae  pacucTHMx  (AfAL) B saonpiiecknx  (AnfAN) awavcnsh
[ s [ uﬁnpucr-:m GHoMAECCH OTIEALHEY OPraHes pacressfl aa gexaay, Oauaa
nimeniua, copr Mupononckan BOB; Moawockonue.

i = AHETEA, & = cTEluN, &= K3PHE, &= pen KT Y 3
1977 . 3178 .. 4— 1970 1. bt i ialrie By o

Jto obctoRTeawcTRo ofbACHAeTCA caeaywumny ofpazom, Kak yxe
'5_'!-1.1::- VHA3aHO panee, B PACYCTAX TOIbKO YACTHYHO HCNOALIOBAAHCH
BapamMeTp, NOAYMEHHHE HA OCHOBC 3JKCNCPHMCHTAABHHX AAHHMX.
1|Fl'-‘-meIE JHAYCHHA NAPAMETPOB AR PacueTa MHTeHCHBHOCTH $oTO-
'j-“HT'E:!a. AWXAHNA H HEKOTOpHIC APYIrHE ONpEleNeHn Mo JuTepatyp-
‘f_'_-l‘nl AAHHHEM, HOTOPHIE, KAK NPaBHaO, NOJVYEHRH NPH ONTHMAILHBIX
:ul{-:,‘.;mm-x MHHCPAALHOTD NHTAHHA HAH, €CAH OHN ONpPeLensancs B no-
mr,;uxﬁs;m?""“'_"]?H BMCOKOM YPORHE &FPOTRXHHER. 3to obycao-
Tpog CE';;IE'L BRICOKHE® IHAMCHHA STHX IIHP&METPDH. l:l-l.!ﬂﬁl'.‘lﬂlﬂ ]13'!3:\“,’-
s B ToBOl .HpHBﬂﬁ doTocntesa. Beaencteue storo okasadocs,

Pi HCNOABIOBAHNN B MOICAH TAKHX NApaMeTpoB, PAcYETHWE 3na-
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YEHHA NpHpocTol OHOMACCH HECKDALKD NPEBHIIAAR SMMHPNYCCHHR,
NOAYUCHHEE B HAIHE 3KCOCPHMCHTAX. i

KoanuecTaennwe XAPAKTCPHCTHEN CcTCNCHH COOTBCTCTEHA pacwieT
HRHX H 3MOHPHYCCKHX AHAMEHHA OTHOCHTEABHOR NACUIAAH ACCHMHAH-

PYHOLEH NOBEPXHOCTH W OHOMAECCH PENpPOAYKTHBHBX OPraHos NpHBes
i

" ) g
M L r ]
) I
w MO0 -
? . i ¥
a‘r ]
.-? £
o eer A .. u.-.:i'— at
i) a ]
=it = g J 4
ﬂ Mtﬁ " T ”‘ff“
] i 1 1 i i 1
i £ g Pl &4 e Fad
L]
aj
IH:I o Jig = &)
-4 .
s
& 2= v =
L
[ = & -l'
:E_ [
2w 2 00 .t
|
& g
i i I l..f i ] i
w0 a0 Amfat 100 20 Amiat
Puc. 5.2 Cpasmesne  pacwernex  (AfJAL) n swnepuscesnx  (AmfAf)  seagen

{r-u2 aer') npEpocToR GHOMACCH OTALARIWE opraiwcs pacTennfl sa gexaay. Ka
e, copt derekoceatcki; TMoguwocsonse,

8 = FHCTRA, = CPelas, &= KOpEN, == KAytuw; /= paumwe 1976 r, 7= 077 r, 3 — 1OFE Fa
4 — 1879 r

aenw B Taba. 5.1. Cpeansa oTHocHTeasnan ownbka pacueta onpe-
aeasaace no opmyae (4.7), aas wero OHAN BINTH  pacueTHHE H
SMNHPpHICCHITG 3HAYMCHHA OTHOCHTEALHOA nACHLAAN ANCTheE H GHO-
MACCH PCNPOAYKTHBHEX OPraHos Mo ACKalam BEreTAlUMH,

Cpeanss oTHOCHTEABHAR ownbka pacyeta RMACWAAR ARCTOROR no-
BEPXHOCTH OKa3ajack AAA BCEX KYJABTYP HECKOARKo MeHpme (12—
18 %), uesm aan penpoaykTuenux opramos {14—21 %).

OTMeTHM, YTO HANMCHBIIAR TOYHOCTh NOAYYCHA TIPH pacyeTax no
AnnaMuyeckofl Moaean GOPMHPOBANNA YPOXAR OBCA, YTO, NPHHIMAS
BO BHHMAHNE BECHMA CKYAHYID HHGOPMauHK ¢ BARAHHK (akTopoB
CPCAR HA WHTCHCHBHOCTL GOTOCHHTEIA 3TOR KYALTYPH, HCNOALIOBAH-

&4

Eyi0 NPH ONPEAeIcHIE TeMICpaTYPHOH KpuBodl oTocHHTEIa, BROJHE
OO BACHHMO,

Tabawua 5.1, 3navensd oTHOCHTEALHOR ownbkn (%) PACYETA BAGHAAN ANCTLER
o GHOMICCH pEApOAYKTHONWE opramom, Mo nawmes c
arpeseTeopoforneeckoi wugopuauns; Moamocwoste, 1976—15879 rr,

# Omwiika pacyera, %
Exantypa, copt
o Ereapssll s Buoaiacsd fienpoaye-
AHCTEED THRHLIK OfT AHGH
Conuas mwennna, Mupomoscsas S08 12 (27) 14 (16§
fAposcht Ayseis, Mockopekai 121 14 i:!-u 16 (14}
Omee, Jlvroscend T8 18 (21} 21 (12)
Kaprogeas, [lerckoceasekni 15 {29) 17 (23)

Mpascuanne B crobkas YEAIamo 96cao HIMEPEN,

_ Bropofi cnocol npoBepKH MOAEACH 3AKMONAACH B CACAYIOUICM,
[aK Kak mapaMeTps Mofedei onpeiciennl AJR Kakoro-To BnoJMe on-
PEACACHROTO YPORHA arpoTeXHHKM, TO NPH NEpexole K pacueTy napa-
METPOB PACTHTEALHOTO NOKPOBA B YCAOBHAX GOACC BHCOKOR HAH HH3-
KON ArpOTEXHHKH HEAL3A OXHAATH COBNAACHHA a0COMTHRY IHAYCHHI
ypomaiinoeTn, Boace pamHuM  o0CTOATEIBCTBOM RBARCTCA TO, Ha-
CHOBKO CHHXPOHNE OT FoAa K roay xoqebanns gaktHaeckon ypoxai-
NOCTH, OGYCAOBJICHHBE BANAHHEM NOTOAHHEX  YCIOBHI  KOMKPETHBIX
AET, H BRIMHCACHHON YPO&KaAHOCTH, NPH PacieTe KOTOPOA B KANCCTRE
BROAHOHE HENOALIOBAHA WHQOPMAUNA, XAPAKTCPHIYIOULAN ArpoMeTeo-
POAOTHACCKHE OCODEHNOCTH 3THX KOHKPETHRIX JCT.

Cpasnusaica paccuntannuil no MoLean ypomai sepna 0 KIyOHed
¢ paKTHUCCKUME AaHNEMI GHOJOTHYECKOR YPORafHOCTH CebCKOXO-
SHACTBENHEX KYJbTYP, KOTOpHC MM 3CPHOBHX KYALTYP NOJYYeHH
o npelaoKennoil namn metoanke [106], a ana kaprodean — c yue-
Ton neofxoanMmex TpeGosannit [185]. Quenka canxponnocetn koseta-
THH pakTHUeCKOl YpoRafinocTH H BMMHCACHRON ypomalmooTH noka-
‘ada (pie. 5.3 n 5.4), uto 8 92 % cayuacs stn koaeGanns cHRXPOHN b,
ITO NOROJACT FOBOPHTL 0 BOIMOMHOCTH HCNOALIOBAHHA NPCAAOHKCH-
HWHX  AInHaMuuecknx  Moaeaclt  gopuupoBanis  yposmaiinocth  aas
UICHEN arpoMeTeopoacriieckix YeaoBHll NPONIPAcTanNd CceabeKoXo-
SHACTBCHHBLX KYJABTVP.

5.2, Hecleposanne WyBCTBHTEALHOCTH Moaened

am CHpeIeaeHId BOAMOKHOCTEN MOAeAeR, FpaHAl HX AACKBATHOCTH
n I_:-i.'uﬁl;_'HIIIZJCT['Fl NOBCICHEA NPN PAIAHYNEE IHAMCHHAX BXOAHLY BAOI-
AUHCTRMIT BOCTOALIYEMeS YNPOLLEHHKIM METONOM HCCACAOBANNA ANHA-
AHHCCKRX mogedaci skocHeTem [44], caazannus ¢ nposeleHmeM e
JEHHMY IKCNepHMENTOR,

. [pu pacwerax no wmonensm wa mavano pacieta (BCXOAW AR
UI00HOBJAEHHE BETeTAUMN) 38AAIOTCA  HIMEPEHHLE 3HAYCHHT OHO-

Ba
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Puic. 5.3, Xoa dasrngecenx (f) n pacsetnnx (2] ypomacs,

@ — chinMan Sulennigs, copt Meponostsss B e, MmxaRacsiestl: 0 —®posofo wUMENN. COpT
Mocsopianll 120 (€7, Eyambowop,
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Pure, 5.4. Xoa dantagecknx (/) n pacuernsx (2} ypomace,

& — g, copT Juroacksl TH (or, Cysogpen); & — Eaprodens, copr Jetckotetickndl {cr, Kyam
il

macchl PAITHYHHX OPrasos PACTEHHA M NAOWARH acCHMHAHpYIOLE
NOREPAROCTH. EEIE(‘TF“-‘HIIITJ., uTO Wi-3a HenzfemHb X :]ﬂ!]iﬁup: H3!.1EFE-
pHeE, 5TH 3Ha4YeNHA Boeria Ifl'_ﬁ"_,'.'l.}"T OTAHYATECH OT HCTHHHKX,
PHPEH'::'T]?HH AABHCHMOCTH ﬂ}ﬂp!-'lllj:lﬂﬂ-allllﬂ NAGHIALN JHETOROA no-
RCPXHOCTH M HAKOMACHHA OHOMACCH PENPOAYETHBHMX OPraHos oT

Lmin?
i

L=

L=

0]

Q-

LTS

1 1 i | 1 |
& Mg Lo g0 e M ETFC

¥ -
Pie 0.5, JdHeaMika oTHOCHTEINOR naoidaan ACCHMHAHPY ISR MOBLPXHOCTH KapTo-
TEIA B AAMICHMOCTH OT of NANAILHEY 3HaTeRNf.

P HAmpARHEE JHAMENHE OTHOCHTE R o ASOULEAN BaNTE Oe3 niMeHenwn, 2, 3 J4, 5 6 — EpW EE
MENCHMI HMAMAALIEWEY A0Sk EGHlaAw SooTpeTETeEcenoe Ha 1. =| I I m m‘b

Havaasnore coctoannd, Ilan 3tofl uwean npopeses pacueT NO Mo-
ACTH ¢ HAMEHEHHEM HAYAALHWX 3nasewnid L, my, ms 0 omy na 1, 5, 10,
15 u 209,

Kak suano ws puc. 5.5, b Teuenne nepuoaa Beretaums, ocoleHno
i NEpBVIO NOJAOBHHY, 3AMETHH PazINYHA B AHHAMHKE OTHOCHTCALHOMN
RI0WAAN accHMHANDYIOLIESR NOBEPXHOCTH B 3aBHCHMOCTH OT €€ Ha-
H8TbHEX sHavenni. 370 Xopollo NPOCACKHBASTCH B MEPHOL MAKCH-

kL |




MaJLHOTD PAIBHTHA NJAGLIAAH ACCHMHAHPYIOUEN NOBEPXHOCTH, KOraa
MERAY KpafiHHMi BApHAHNTAME YHCACHHOIO SKCACPHMEHTA _pasauy
B OTHOCHTEALHOR nacmann JAwcTees aoctorawt 0,15 s¥. w2,

Ownbka & 3ajanin Ha49aA6HLX 3HAYEHHA NACIMAAH JHCTLEB HA
20% npusoant K ownbke B pacyere GHOMAcCH PCNPOAYKTHBHE
opranos Ha 7.6 % (Taba. 5.2). Kak spano w3 npupegennux B taba. 5
AanHEX, Moaeas GoJee YYBCTBHTCALHA K HIMEHEHHID Havaabnofi or-
HOCHTEJIBHON NACULAAN ACCHMHAMPYIOULEA NOBCPXHOCTH, WM HAYAb-
HEX AHAYCHUT OHOMACCH,

Tabanua 5.2 Ouwubsn pacsera (5 ) GHOMACCH PENPOAYKTHBRMY OPranos
NpH HIMEHCHAN HITAALHKY AFSETON PACTHTEALHOD MOKPHN.
Kaprodeas, copr JLeTcxoceancimii

Chumbiua, % Chasinlinn, %
Mapduetp MapasieTp
HAMEPEHHE pacucTa HIERCHHE | pECNETA

Oruociteasnan 1] i Ofidan fosaees ] 1]
AGIIEAL ANCTOEOL 1 ih, 3 | a,m
lmu.:px ibETH 5 1 .ﬁﬂ ] U.EIE'-

] 34,50 1M 0,12

15 4 B 15 a7

Pl 7. G0 M 0,24

MNpunnMan Bo BHUMAHNE, HTO B MOACARX HCNOIBLIVIOTCR AL
NPHOIHKEHHLE OUEHKH NapaMcTpoB, PACCMOTPHM, KAk NOrPeliHOCTH
HX ONpefeteHis BIHAIDT HA TOYHOCTE NOAYUaeMEX peayavtaton. [lpn
ANAANIE YYBCTBHTEABHOCTH MOQEACd K N3IMCHCHHK NapaMeTpoB Og,
Dyax, g, Co, Cm W R NOCACAHNM NpuAapa’ocs npupamenne 1, 5, 10,
15 u 20%. PeayawraTel 3THX pacueTos npuseacus 8 rafa. 53, rae
NpeicTakIeHd aHaYeHn OHOMACCH PENPOIYETHENLX OPraHos Ko npe-
MEHH MPEeKPALLEHHA BETETAUHN # oWHGKN nX Bwyncaennd. Kag sum
i JamHEx 3Tofl Tabauuws, ownGEN pacueta GHOMAcCH PenpoayYETHB:
HEX OPragoR YECONUNBRIOTCH ¢ BOAPACTANHCOM NOCPCUMIHOCTH ONpeLes
JEHHA BCEX NApaMeTpoB MOACAH: 444 napaMetrpol Qpay, oo H
owmbeln A0CTHraoT JopoasHo Goasinx anavemud. HanGoasmee of-
HOCHTEIBNOE PAcXodIenne HaGJOAAETCR MEMIY pacyeTaMn Moaean
¢ napamerpos Py 0 ¢ napasmeTpoM Opax + ADpax.

HMamenenns oTHOCHTEABHON NAGILAAH ANCTLCE H OHOMACCH penpo-
AVETHBEHEX OPraHoB npi pasiminLx aHadcHidx napaMetpa Ppax NpHs
peleHs Ha pee. 5.6, Ma storo pHeyMea BHAHO, 4TO NpH HebSoAbLIIHX
HEMEHEHHAX 3TOrO NapaMeTpa HIMeHReTcA Xol GopMHPOBAHNA AccH-
MIDSUNOHHONS aN0apata H CYUECTBEHHO MCHACTCR NPOAYETNBHOCTD
PACTHTEABHOMD NOKPOEA.

Medee NYBCTBHTEALHA MOACAL K HIMEHEHHIO NAPAMETPOB de, € W
o (Taba, 5.3). Bee 3T napaMeTpul ONPERCAROT HHTEHCHBROCTL ONHS
CHBACMBEX NPOINECCOR POTOCHHTEIRy ALXAHAA H NPHPOCTE PACTHTCAL:
HOMl Maccl HA KaMaoMm WAre PacyeTHOre MNEPHOJA H MOITOMY AMHA-

B2

Tafanua 5.3. BANRKNE NOrPemIBOCTH ONPEICACHHN MapaM B MOaca
packeTon GHOMACCM PENPOAYKTHENMY OpraHon. x-nmuﬂ"m nm'm'éi.mﬂ“ =

Mpepaiiense mapaasrpa, %
[IapastTp
i I 5 10 15 H
Braosaces, r - 47
e 286,64 | U876 | W50 | 271,38 | 26582 | 262,63
il mav 286, 64 200,48 305,82 324,90 343,79 362, 46
iy 286, 64 28D, 15 208, 10 ajl, zo 3 M A35,03
¢ 286,64 | 28594 | 283,016 | 972 | 26,33 | 272,99
‘e 286,64 | 285,04 | 282,16 | 28,13 | 23,87 | o260.72
ke, 86, 64 288,13 0, 82 M5, 07 01,45 10,07
Mpupatiesne napaserpa, %
MapxueTp
i i 3 I i3 k.
QuunGka pacuera GioMaces, %,
cq 0 2,75 4,06 5,33 7,83 9,14
ﬂ’m;:: n l .3 ﬁ.? |3.3 lgq 5‘ EE1 ‘1
g ] 0,87 4.3 8.6 12,7 16,8
€a 0 0,25 1,22 2,42 3,60 4,77
Cai 0 0,25 1,57 2587 4, 4 5,81
k, 0 0,52 I, 46 3,01 5,17 8,21

MRS mAOWaAR AHCTOBON NOBepXHOCTH, Beefl OHOMACCH NOCCBOB,
48 ROUCHHOM HTOPE H OHOMACCH PEenpoAYKTHBHEX OpPraHoB 3aBHCAT
OT NOrpeIHOCTER HX onpeicaeHnd,
‘ AK paHce OTMCYEA0CL, NPH paspadoThe AHHAMHMOCKHX Moaeaedl
1 BHABHHYT pAaa Tpefopannfl, Kotopue Moran OWTh BHOOJHCHM
TOALED IPH H3BECTHON CXEMATH3AWHH ONHCAHNN OTACALHEX nponee-
f?:.lrl--:;m"mummwmm PACTEHHA, NMPHBACHCHUH TeX HAN HHBX 3M-
I ] |
"'---'.l-:.'u:f'ﬁm CBA3CH, uTo onpeleanao COOTBCTCTBYIOLIYID  CTPYETYPY
":.vali!u_r ONPENCACHIN CTPYKTYPH MOACAOH HCXOAHAN M3 KOHUSMILHH
pre TCHNA MHTEHCHBHOCTH Npoueccon POTOCHHTESa W AWXaHHA ¢ di-
"I"'-.'PJJ'III"IEJ:I':IIH HOIPACTOM OTACIBHOrO OPrana u BCCTD  PACTEHHS.
% 'I:I-_;;JIEH:ﬂt::m._aalm ITHX NPEACTABACHHA M COOTBETCTBYKMILHE H3-
e ] PYETYpe MOACaH MOTYT NPHBECTH K CaMBIM HEOMILLAH-
|.-.-._-_:',..FF"!"1hTaHM (puc. 5.7). Kaxk suamo ua pHe. 5.7, Hckaouenne
CEO] 'I':”_ﬂ‘“:_]_‘:‘m n l':_m XAPAKTEPHIVIOUNX H3MEHEHHA (OTOCHHTETHY -
TII||.'|J1_-'5|;| “d ABHONR AKTHRHOOTH OTASILHWY OPraHon pacTeHng & oH-
A, P“E!C'JF” K SHAYHTEALHBIM ROFPCUIHOCTAM pacueta Ono-
PENPOIYKTHEHMX OPraHon Mocesos.
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Prc. 5.6, JuiasEis oTHEOCHTEAMION AAOMALH ARCTHRER fa)n Greosacts penponyETHRES
HEX OpraWcs KapTodein (6) B IABHCHMOCTR OT HIMEHEHIR tapauerpa Pmaz wa 0, I8

B 10, 15 n 20 %%,

Lndpe B mane pHCYEES pupstienne AapaweTpn P,y (%)

|].Il.'l.‘"-'lﬂT[H!!l.1 FIE]I]|ZIEZII:! (] '-I1'|.'L=IIL' TEBHTCALNOCTH MOLEAH K HAMOCHCEHHKD &0
aiAANTHMECKOR CTPYKTYPH. Jlas sTofl weam HCNOALIYEM FFBHCHMOCTh
dpyHEILN (OTOCHHTESA OT NAOTHOCTH NoToka nagawed PAP, koto-

W

I
Jdr

) | | |
i 0D a0 mMeT RO ETAC

400 o Bd g EF G

Puce, 5.7, PacwetHee INawcHEd  JHEHA-
Witk OEoMaecs PEOPUEYKTHRIENKEE Opra-
I KAPTOPEAN,

H HCEAKYEHHE Ha CIPpYETYRW HOoic8aH

Prc. 5.8. Hasenenne Guouaccw penpo-
.I_!lhllltl!llli.'- U[Fram Ol HiI|FTI:lI|II.".1H n JAnA-
CHMOCTH OT |||n‘m|1.3 SMONPHECCKOR (Rop-
MYAW AR GOHCAHHA @yHRDE $oTocHR-

WIMETPD @, NAPAKTEPHIYKIULETS HAMEE- TR,
LR NATERHG]  ARTHERESITH o il |l||u;|.||u ¥ APHDEY COOTBETETRYEIT HOMEpAM
TEMHH B aNToneseie; I £ FRTY [P 3

4 l‘l_ll.'r'\":.'.'l NpEHETHEE .50 IHETRCAHEH Y HEIRNR

NEN KAy CIPYRTY P S oC INTERE

MOLTETH ME[ESMNETPE I.‘iII" RAPEKTEpilaVmilifon

CTURICEE HE0KT aoToCHNTe RS

pasi OHEHYHO BREPIHISTCH IMONPHYECKIME QOPMYIaMH oI 1YHIILErD
wiaa | 388]:

(D= e L (I == :pl-'\-ﬂ- {5- | '
ﬂ'i"]'rnl:-:'r .
(I == . — TR 5.9
{:!l:"_“ 4 ﬂ:lj-r'_:l 1 (2.2)
:II ] ‘-I::n:q. { I- bl s II:"I-'Ilhlmlu. }I {53}
D= agl (| — £Pma/me!), (5.4)
— 'J'T"r':'lnw o
0= agd + ¥ " (2.9)

Hpneegenuwe nrme VPABHEHHA ONHUCHBAKT CRETODWE KPHBHEE fo-

ELY HHTE3A, ROTOPELE  HMERIT ofue RAPARTCPHCTHRKHT BCC OHH  Npa-

AULLAT epel Hawano KOOpAHHAT, He HMeT TouK [ll'.'|]|:'||||:l-i1. ACTH-
PENT acHMNTOTH NpH BHCOKHX FHAYMEHHAX VIOTHOCTH NOTOKA Nafaw-
Heh AP, Ha pue. 5.8 npeacrapaens mavenends obwmed Snomacen

CUBOB B 3ABHCHMOCTH OT NPHHATOR & moaead opuyis POTOCHH-

45




teaa. Kak suamo ua puc. 5.8, savena ¢ynkumn (5.5) dynsuned (5.2)
HEZHANHTEARHD BAHACT Ha PEIVALTATH PacUeTa AHHAMWKH HARONIE-S

L 3 i1
R

: Puc. 5.9, Xoa cpennelt waxcnyaansnod
T__ TeunmepaTvpd posAyxa B Teueine 3of
—=T  IeKAJH HHAA.

i i [ | — HpafaoBpEMERlios  noRMIcHEE; 1 — PR

¢ e’ I = ke @ yerallnumoe moTensEHie; J— CHITFOES
- d 5 7 ¥ L] Akl xom: 4 — GpeAmER MARCHNAYLHAR
ﬂ' H U TeMAFpaTypa

s Guomaccs. Henonwaopanme npw pacderax dymnruwinil {5.21:. .:.:-.3}
i (5.5) aser GAnzKHe pesyaLTaTH. BMecTe ¢ TCM 3aMena dyuruned

G s £
- oo
|

&1 Te00 BTG 400 S0@ #00 o0 ETC

150 3
Piie. 500, 3ABHCHMOCTS aseHcHas Oue-  Puc, 311, JapncusiocTs HIMEACHAA (10
mﬁ.-u' Eayaned KApTodeaia 0T X033  Maccu kayfeefl Kaprodeas o X034
spemined MARCHMBABHOM TCNREPATYPW  YMME OCaQKon B 30l aekpae WA,
BO3Lyxa @ 30l Lexoae BHAH. | = paBMOMCPHOS RMUAZERNE OCAANOR B TE
yenme 4—& 1del aekagw: J — KpaTHOBpCEGNE
HiE EEAEASHE GCAONDR B CEpEAEHE Zrkailg
| — SHARNGMERR0E FRNSASIEE olaakos & TES
npied LEERIM

] {1l TEO B N S H O Tl L S I e
g i YoToiqisGs DoTenArnmc; J — CiEyoon
FiALNEN xoX

(511 wan (5.4) suawmBaer Gogee CyMIGCTBEHMHBLIE HIMCHEHHH pacyers

MY AHAYeHn ONOMAacch. -
Ocuosiofil 1EaLN NPeLI0HeH WY moaeell ARAAETCA NpaBnILHOE
pRicanne BANANEA akTopos Cpeibd Ha OCHORHEE NPOLECCH AHHIHES

o

QeATCABHOCTH, 8 B KOHEUHOM NTOPe W Ha WX npoaykTHBROCTH, [laa
oUCHEH YYBCTBATEALHOCTH MOJEACH K HIMEHCHIID BXOAHBE NEpeMeH-
g%, XAPAKTEPHIVIOUIHYX ATPOMETEOPOIOTHYCCKNE VCAOBHS NpOR3pa-
cTAMIA KVALTYPE, BOCNOALIVEMCH ONHcawduy B pabore [44] cno-
PR 1

CoXpanfs CpeaHHil  YpoBeHb TEMNEPATYPH B TedWeHHC OLHORM
(eHANKW HEHIMCHHMM, HE BIOL MOICAN E'I'rl.'_,:l_l.‘hl FaA08ATR CPRELHEIHY
CYTOMHYH: H MAKCHMAALHYD TEMNEPATYPY BOIAYXE B BHIE: a) pPeakoro
KPATROBPEMENHOIO NOBHIIEHHA TEMNEPATYPL BO3AYXA B CepeiHne
jckddl (Ha nporasennn 5 anei); 6) pesxkoro verofisHBoro nopwime-
wiisl TCMMEPATYPE BOAAYXA ¢ CcepednHn Aekaiw (ot G-ro ao 10-ro
A ) B) CHHYCOMAAIBHOrO XOAa TEMANCPATYPH BO3AYXA B TEUCHHE
wkain (pue. 5.9).

AMAOT S H BN LhﬁPEZH'I-!uI OelaH II]'.IH]!I:!;'I:("I-IH NHCIOEHHKE .']I{E‘I'Il'_"pi[-
WCHTH H € PETYJIHPOBAHHEM CYTOYHOR CYMMB OCAZKOB B TCUCHHC ge-
kaaw. Ha pme. 510 » 5.11 npeacrasieda AMHAMHKA penpoiyKTHEHON
OOMACCH MOCCBOR NPH NOLAYE Ha BXOAH MOASAH HRpOpMALNH B pas-
Jwiwos Brae, Kak siiwo na puc. 5.10 n 5,11, nase 8 npenenax ne-
AJIRIIONG NEPROAE NPH cOXPaHENHH TEX M YCIOBHA MOLCAL YYBCT-
HUTETRAA K HAIMCHEHHE BXOOHREX 11 fra MOET ROE, I'Jmﬁ-E'IIIIEI eCcJH OHH
CAPAKTCPUAYIOT PEIKHE NIMEHENHA YCJAOBHA BHCUIHER cpean.

[!tl.'l_'r"tl:‘lllll.u' PEIVALTATE XOpoIio COTNACYRTCA ¢ olNMH npei-
CTABICHURAME © AHWHAMNKe NPHPOcTa OHOMACCH MOCEBOR APH HIMEeHe-
N [I.'Ff'-lll'll:'li'Hl:]l"l.: FE':'H"ME H :.'l!'.'I-I'I-F.IIH_I }'B.'!IﬂHilH"Hll!ﬂ'.

5.3, Ouenka reorpaduueckoi HIMEHINBOCTH NapaMeTpos Mogened

SHAMTCALHB HHTEpCC NPEACTARJACT BONPOC HIMEHYHBOCTH napa-
METpOBR MOLEACH B JABHCHMOCTH OT KAHNMATHYCCKHX YCA0BHA BO3je-
AHEANNA KYARTYpH, B nepeyw ouepean 310 oTHOCHTCR K PoCTORHM
PYMKUNAM, KOTOPHE HBARKTCH BaAHeAWNM 3Bexosm mogencll H onpe-
AGTAIOT PAacHpeacIcHne <CBEHHX® H SCTAPWX® ACCHMIIATOBR MCMAY
BUTCTATHBHEIMM 0 PENPOAVKTHEHEMH opravamy. B cospemennmx
HMIIeAAX NpOLYKUNOHRONO Npollécca reorpadiuecKan  HIMCHUHBOCTH
5-||I::IZ'.I'-'T|:|'I'.|'|3 HU,"['-’“:';' HU HOCOCAORATAC.

Hicao paloT, NOCBAUIENNHX ONPCALAEHNID POCTOBWX  GYHEUHNI
CLILCKOXOIANCTRCHNEX  KVARTYDP 048 pasanuusx  pafionos CCCP,
feacanko. Tloka eme orcyTereylor aocTatouno oBWMPHWE MAaTEPH-
A1 IPHEMKX HE'EI'.'III::I;[L‘IIIII-I. KOTOpRE MOIBO0 0 (gl HCCAEAOBATE eo-
TRAPHUICCKY0 HIMENYHBOCTE HYHKUHA NepHola BEMCTATHRHOIO o [z
MpoayKTHEHOrO pocTa.

B raknx yeaosHax GoablIoe 3HaveHme NpHOGPETAOT pacueTHRE
METOA onpeaeenns pocToBRX PVHEUHA, HCNOOLIOBANHE AAR HOCTEe-
WEANNA HX Teorpaduueckoll HAMCHYHBOCTH PE3VALTATOB PaCUCTOR,
.h.l:,r.r:],”'”' BRITMIOANEHE NPH NOMOULH  NPeLICKeHHEX HAMH  MCTOI0B,
=.|;.| :-. .:mu..u: B ra. 4, n[lllr HEMOALIOBAHHN PACHCTHEY METOROB Cpea-
l."!|l.- MHOFOJAETHHE POCTOBHE (PYHKILH ONPEIACIAROTCA MO HMCIOMAMCA
CLAHHM MHOPOJCTHHM 3HAYCHHAM TEMNEpaTYp BO3AYXAE W CPEdHHM
HATAM WacTynaenns $as PAIBNTHA CENLCKOXOIANCTBEHHMX KYABTYP,

{ Jakaa M (12

of




o Temnepatype posayxa u QEHOJOrHH CENLCKOXOIARCTBEHHLX KY
TVp HMeeTCH Hanbonep OBIHpHAR HIII]]-DPMBI[HR, KOTOPAN CHCTEME
JMPOBAHA B CAMBYX PAZTHYHWY COPpaBOYHBX HIZAMHAX.

Oas wayuenun reorpaduueckoll HIMEHYHBOCTH POCTOBRHX (GVHK
OHAH HENOJB3OBAHK MATEPHA B nabmoaennd drpo- W roapoMereon
JAOCHYECKHX cTanuid, ofollenHEe B CNPABOYHHKAX <ATPOKJIHME

L |

= T

Puc. 512, Pacnpenencase pocToBuX $yukusil nepnogs BereTatuBHOMD M PENPOIVET
HOMG pOCTE Oo3HMOGl  muensns  (copr Muponepckaa B8] e Hewepnoztumnodh

PC {ew, Tafa 5.4).

yeckne pecypew  obaactus. Ha ocnoBadmn 3toil mndopmaunn
Hewepnosemuofi sonw PCOCP Owan paccusTansl cyMMb TeMnepa
33 OTAeALHME Me#(DazHsle NepHolsl paccMaTPHBAEMBX CEALCKO
aAficTECHHEX KYALTYP. [To 3THM lannsliy GHIH ONPEAEIEHH POCTOB
PYHKLHH NEPHOAa BETETATHBHOTO ¥ PENPOAYKTHEHOTO POCTa. uTO 0
IBOJIA0 TOCTPONTE KapThl reorpaduueckoro pacnpeiejenns pocToB
pyvuruni 8 Hewepuozemse (puc. 5.12—35.14).

Mpu pacemoTpennn KapT reorpaduiueckoro pacnpeicicius po
BHX QYHKLNA ceIbCKOX0ARNRCTREHHBX KVABTYP CABIAVET Npesiae B
OTMETHTE, HTO OHO HMEET NPeNMYULECTBCHHO 30HANBHHA Xapak

a8

[TpocTPANCTBERHOE PACTIPEICACHHE POCTOBMY byukuni 8 Goawwng-
CTHE CAYHAEE AHANOFHYHO pacTpeseacHnio cyMu TEMOEPaTyp v:na,zyxa
i MEPHON aKTHBHOR BereTaIHE.

Kak Buano us kaprw, npeactasiennof na puc. 5.12, wa paccmar-
PUBACMON TEPPUTOPHN 1A% O3INMOR  MIIEHN N {copr :"I-'mpmmn-:nan
508) BBACARETCA TPH 30HW ¢ OAHHAKOBEM XO10M POCTOBKIX W HEILI

Jona A 0XBaTHBAET CeBepo-Janaanbe paioln W ceBepuyo MaCTh
ueHTpadbuuX paifionos Hewepuosembs, Cymma ek THBHBIX TeMmne-
patyp BHMe 5°C 3a nepHOl  BoIOGHOBJEHNE BEreTalliN—HBOCKORAS
cieancTh cocrapaser B00°C. Poct crefas w koaoca HaummaeTcs co-
DTHETCTRENHO ¢ CyMMu Temnmepatyp 60 ® 150°C. Ve NpH cyMMe
remneparyp 350°C awavewnn By, s u B NPAKTHICCKN PABHB HY1H0
A INAUCHUR Py NPHOANKAWTCA K eannnne, PyHKLHY nepHoLa penpn-'
AVKTHBHOMD pOCTa 148 AHCTLEB, cTefiaell W KopHell COOTBETCTRENHO
.F-:i.lf::ﬂa Eﬁ'-:rﬂ' % 39-10-% 3,0-104°C-', B 310ff 30He OCHOBHOI poct

10C3 2AKAHYNE :

i EI”QIETE'H npi cymme 3pGeKTHBHIX TemnepaTtyp, paBnof

Tadanna 54, Inawenin pocrossx dyuKuEA nepmona B
i penpoayktHesore (v “Co') pocra oxmsoi nuu-ei:muu {:crn':";.l!} AP )

; Cyien shdentmming TeMnepatyp, "C

'__::-' i 1) M iy W S o AN i e
Juna

I-I: 11,73 g'l:;.? |03 e — . — = gt =23 |

— ; 0,92 | 0,58 | 0, 5 = e R oy

b 0,27 | 0,95 | 0)02 ozpd il e e | e

fip = | — (0B |o42|09 100 ... |100] — =
doua M

i 073 | 067 | 0,00 | 0.02 | — .

By — |07 |oss | 075 |0 el il ool scitl B

B Jo27 |02 | oo | e 2 i e L= Bl

By — | = |00 [0 0% L00] ... (L] = s il

" Joma

i 0,72 | 068 | 015 — —_

fie — |ojo6|o7a|0 —Z ]| i e

b o280 |oos | [9Ff Z [ = | = [ = | m=32

p — | — |003 020|085 100 ... 100 — otoale o

I .

,__.E:I'J'_“‘i' " 31:;:_;?“ -i'.'lt‘fl.r ﬂﬁ'— POCTORLE QYHEUHN NCPHOAR BEETATHRNOTG pocTa: mi-
P = ametvR, s — eveban, r — kopun, p— GHM) - 1 MKILIN

I[N ] F'I'IIIIPUJ-}'H"lﬂHI.l[D pocTa. Pl p RG0ChA tk.‘l}ﬁr“l.._ | — "P-:' WELLHIE fi-
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NpaKTHYECKH PABHE HYJl0, 4 3nauenns fp NPHOANKAIOTCA K CHWHIE
H POCT KOAOCA 3aKANYHBACTCA TPH CYMME sperTHBHMX TEMNEPATYD,
pasioii 1000 °C. 3nauenna GyMKunii nepiona penpoiykTHEHOTO pﬂ 3
8 AHcThes, crefiaedi o Koprefdt  COOTBETCTBEHHOD PaBHE 27-1

3.6-10-, 2,6-10—4°C-.

Pec. 5.13. Pacnpenenctioe POCTORHX dyuEunfl TepHORR BEFETATHONOPG §i PCAPOAYE=S

& * [} HE"
HEHOTG pocTa opea (copr Jlvroseknf TB) W wAMCHA (copr MockoBcruft 121) w
anumuﬁun EOHE P{%-&E}} (es. 7ol 55).

Tlas sons €, OXBATHBANWER ReGOALWYIK HacTh WAHNX PaloHOB

Heuepuosemnoi son PCOCP (o, pue, 5.12 n rabn. 5.4), yOupanne
fi. Ps B Pr 20 HYACBHX anawenuft wadawaaeTcd

pOCTORWX (PYHELHA :
y#e NpH cyMMe TCMOEpaTyp OROI0 450 °C, na 70T MOMENT BpeMCHE

AlavyeHna ﬁl' ACGCTHrAKT CAHHMUE #H POCT KOAOCA NpOLOTHAETCA ,l!l,ﬂ'

Temnepatypu 1000°C.

Kak srano na puc. 5.13 aas ApoBoro SUMERE
121} n osca (copr JlsroBckmii 78) Ha Tepputopun Heweprosemna 5&;-
ACACHW METHPE 30HH ¢ OAHHAKOBHM XONOM pocTOBRLX @yHkumi, -
Uie 3FKOHOMEPHOCTH  TeorpadHueckoro  PacnpeicicHis PpocToBEX
(ynkuni ApoROro AYMEHA W OBCA AHAJOTHUHE (talia. 5.9).

[

—

| |

Tafamua 5.5, 3navenEs Pl:u;rulh;l:
w penpoaykrasuore (o "C') pocya omca (F) » mumens (2} (& pue. 5.03)

dyukunil nepHoaa BErETATHEHORD (B OTH. £4.)

Cyuus pfdesTHENRE TeunepaTyp, “C

{copr Mocrosckuil

E 0 i 00 a0 i 5
2 I 3 i 2 ] ¥ f - I i I ?
N Soma A
fliy | e | 0T 068 | 067 ) 065 | 0,44 0,00 | O, 10] 0,08) 0,02] — —_
fi — | 0,15 | 0,40 0,85 | 084 0. 15| 0,28 — —
f | 0,36 | 0,200 0,37 (030,30 | 0,16] 0,04 (0,02 0,07 — | — =
i:l' - | | O] | D PO DO DO DD
doma 8
il 065 ) 0,74 065 | 0,60 0,50 | 048] 0,11 |0, 13) 0,10] 0,05] — i
s . — | O,06) O, 00 | O,33) 0,82 | 0,82 0,43 0,4 el
fie | 0,35 ) 0,26 0,35 | 0,25 031 | 0,19] 0,06 | 0,04) 0,06 =— | = =
Pp o — {000 [ 000 0,42 O.B5) 1,00 1,00
3oma ©
i | 0,65 | 0,72 0,65 | 0,67 0,59 | 0,5 015|017 0,07 0,05)0,04) —
s — — | 0,07 0,1 0% 0,75 | 0. 76) 0,70( 0,55 0,05 0,05
fe | 035 ) 0,281 0,35 | 0,26 0,31 | 0,20 0,08 | 007 0,05 0,001 | — -
fig - — | o0] | 03 ) 0,08 0,350,090 ) 0,85
Emlu. 0o
Bi 0,65 | 0,72 0,65 | O,66] 0,60 | 0,55 0,80 | 0,07 0,08 0.05]0,02] 0,0
fis — — |08 D08 | 0,23 067 | D75 0.T2] 0650, 13] 0,08
fl; 0,35 | 0,28 0,35 | 0,26( 0,21 | 0,22 0,12 | 0,06 0,04 0,02 — —
fe —_ = |00 | 0,02 006 0,08 0,85 0,91
= Cyuisin Biasu TR TEMNEpITyfH, "0
;:'; 1] L L LY S0 Mapawetp ! 2
= I 2 f s 1 I ¥ P
Jowna A
[ T T T
[k w10 | 5.2 5.5
Py v aC 100 | 38 | 4,
B JLO0 | 0,00 (1,00 0,000 1,00 1,00] — | — = aard et
Fowa ¥
4 v % 10°] 3.7 3.9
[ v 10 4.6 ] 5,1
Er v 108 3.4 | 38
Fp 10,00 [ 1,000 1,00 1,00 1,00 1,00] — — . LT e
3onma
|:|I w0t ] 3.4 | 3.5
I v 100 | 4.4 | 4.7
e 100 3,2 3.4
bp R | 1O | 0,00 | .00 ) 1,00 | @00 |,00| 1,00 — - | =
Fouwa O
A LT T [ I O 1
i w100 | 200 | 43
fis o 104 | 3.0 | a0
fip [ 1,00 ] 1,00 1,00 1,00 0,00]1,00|1,00]1,00 — = L=
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C cepepa ma KOT B CBAIN ¢ YBCAHMENHEM CYMM Temnepatyp, Ha
KanJauealoUlMycs 33 BercTAUHOHHHN neprom, NPOHCXOANT HEKOTOPOR
«pacTArnBanies GYHKUAA NEpHOAA  BEreTATHBHOTO POCTA, KOTOPOE
ocoleHHO XOPOWD NPOCACKHBAETCA NP nepexole ot 3onw A K 30He
D (cm, puc. 513 n taba. 5.5). Tak, nanpumep, ecAn y oBCa NpH

Puc. 504, Pacopepeacuue poctobus GyHEUHA DCPHOAS BEFETATIDIGNG W PeOpOIVE
rsRore pocra kaptodean (copr Metexoceawcxufl) o Heseprosempod sone P

{em, TaGn. 5.8).

cymume shdertusnuy temneparyp 400°C 8 sone A poctoBbie dyHKIHN
BEMCTATHBHEYX Opranos Jocturaler awauvemndi 0,07—0,15, a pocrosa
dVHELNA KOJOCKEE PaBHA 0,70, To B 3one D aHavenHe poCTOROH
PyHKuMn crefaed eme aoctatouno seanxo (0,72), Toraa Kak poc

BaR VHKIHA KoJdoches cocTamafer mneloasurvie wseanunny (0,16)
DVHKUHN NEPHOLA PENPOIYETHEHOTO POCTA TAKMC He OCTalOTCH
HEHIMCHHBIMN H NPH  NEPeMEmenni ¢ CCBEPa HA  WOT  HECROh

uasensworen. TlpoHcxoianT yMenslenne smavenns @YHELHA nepro
PENPOAVKETHBHONO POCTA, KOTOPOE MOMHO OOBLACHNTL YBEJIHYEHHE
C CCBCPa Ma 10T cyMMB HpPeRTHEROR TCMACPATYPH 33 NCPHOL OT B

102

Ul

1,00

M

¥, 96

o,18
0,82

{f oTH. 2a.)

Sowa &
0]

o,

Joma A

0,6

R[]

0,10

Cysisil SHTHRNEE TeuhepaTyp, 0
0,50

i, 66
10

1,10

AR (% pue. 5.14)
0,2

7l
0.2
11,04

$¥REIRR MEpIOLT BeTETaTHEMGMD

o Kal

.81
i1l

M. dvawcnEe [iETa T A

W penipoaykvienore (v “C-') pocr

Tafanus

0,07
0,93

0, 70

0,01
01,82
{01
o, 16

[
0,82
2

0, G2

0,
0,03

0,87
0,06
0,y

i,
0,10

0,50
LI [F]

o of o o

Joma

0,18
0,82

0,08
0,70
0,01
0,2|

0,11

84
0,03
0 a2

0,45
3, Hib
05

0,84
0,07
b, Oy

0. 492
0,08

1,59
0,7




MEHE, KOPla BETETATHBHEE OPraHid AGCTHTAKT CHOHX MAKCHMAAbBHBE
e 0 BPEeMCHH COIPCBAHIA PACTCHHIL. ]
JHa,El‘.-:I::ﬂ::;ﬂmiEnm:mx ,:-ul;.mn kaprodens Ha paccalaipllﬂiﬂfi’qﬁlrzﬂ:

HTOpPHEH BEACACHD TpH 30HE C O HHAKOBRM XO00M POCTOEE ¥
u“ﬁiﬁ{apr-:mﬂﬁi::j] 3 pre. 514, sona A A0CTATO4HO ofmupHa H 3::mi;l
qaeT B ceb cepepo-3analHue W CeRCPHHE paiiosbl HE"'-IEFII:L‘IJLEJ‘:":I o
soi PCOCP. Ee ornuuaer Gojee KOPOTKHI NEpHOA BEFETAVHW H
coDTRETCTBCHNO Goaece ecHaTuils Bl POCTOBLIX iy LKL HE‘FHTE:flla-
peretaTHENOrG pocta. B stoll sone (PYHKLHH nu]:ufnn.? pe;'"%'.}fsi} }{
HOrO POCTE ?.la;m|-|.\_15l|[_.11..r||u # acctAranT  swawcmmd (4, ‘

= = ja. 5.6).
X lﬂummtﬂ :Jil;::;runaﬂ] HEHTpaAbHBC pafoHb Hl."lf."p'lﬂ'.lﬂl.‘.":khﬂ. P.m:'ma
pHe (YHELNH NepHoLd BCTETATUBHOTO POCTR o I'-}Tﬂn _mneﬂ s!z:n:;:-
MAKT NPOMCKYTOUHOC NOJOMENHe N0 CPABHEHHID ¢ I0HAME 2 B -
YycaoBke 3HatcnnA yHkunfi neproaa penpoiVKTHEHOO PACTE .:;-lﬁ
CHOJIBKG CHHEANTCA 0 COCTABARKT 3910, 4'{'.-1” I:,':'.r_:,!- 10 .

[Omuue pafons Hewepuoiesmss BXOAAT B J0HY C. OyuruHg puﬂz
Q1A 9Tl 3oHM uMenT Goaee pacTAHYTHIl Bl Ecan npn w-j?i:':ﬁﬂTﬂu-
nepatyp 600 °C ® sone C anaucHud poctopofl yHKIGEH KN

criran 0,82, To B 3oMe A OHH COCTABIRAR CLIE TOALKD 0,40. B stoft

woHe HAGAAAIOTES TAKME CYUIECTREHHO MEHbUNE IHANEHHA hyuruni
nepHOaLE pr.'np-l:r;l:.’i:ﬂlmll}m POLCTA.

YACTDb 1N

MeToabl OLEHKH arpoMeTeopoJaorHYecKHX YCAOBHHA
MPOH3PACTAHHA CeJbCKOXO3AHCTBEHHBIX KYAbTYP
H MPOTHO3HPOBAHWA NPOAYKTHBHOCTH

[TpeadoMennse nasMi MOAEAH QOPMHPOBAHHA YPOXKad CeNbCKOXO-
JHACTBENHEE EYILTYP NO3BOAAIDT BECTH KAk TEOPETHUCCKHE HOCACIOD-
painsE BIMAHHA arpoMETCOpOIOriucCEry '_'u'l:..'IH-HI!]_! HE IJJ'I}TD'L‘HII'TETH'-I'E'
CEVIO NPOAVETHEHOCTE NOCEROR, TAK H pazpaloTEy MCTOADB KOJAHYE-
CTACHHON  COWeHEN  CAOAHBILNXCH HTi:(JML‘TL‘ﬁpﬁ.IZI.J['H'-IE"CHHI }'-C.-'IDBHH-
APCHIPRCTARNA, METOI0E NPOFHOSHPOBANNA YPOXKas ceabckoxosafer-
WHHIY EVIETYP.

IMNaega &

YHCJEHHBE SKCNEPHMEHTEI NO OLLEHKE BJIHAHHA
ArPOMETEOPOJIOTHYECKHX YCJNOBHRA
HA MPOAYKTHBHOCTbL MOCEBOB

_..LIIII.'I MHMECHHE MOACAH I1Fﬂ,1'_|."i-i'|’]lllllﬂETH EL‘.."IZI-:#'H!]S'EI:_:IZ-IH!i'lﬂTI-I.'L‘E[IIH."L EY k-
TVP AAKT BOIMOMHOCTE HCCACLOBATL 3aBHCHMOCTH OTOCHNTESA H AH-
RAHHSA, NPHPOCTE I‘IEJ:.'FII'.I’L‘..-‘[I:-H[lﬁ MACCH W }lp-n:-Haﬁm::lc'nl Kak o
PakTopos BHEHER cpefd (HX SKCTPEMAIbHWY 3HAYEHHA H CpPeIHEro
YPOBHS B TOUCHHE CYTOK, X013 B NEPHOL BEr¢TalWH), Tak H OT napa-
METPOB, B 3HAYMHTEALHOR MCPE ONPeleIdlEX CTPYKTYPY caMmoro mno-
CCBE (HIPEMEHHOCTL O3HMBX HA HAYAA0 BECHL, HOPMA BHICCBA PAHHWX
"'||'|'i||.'i!:l."'., I'!.'I:'.I'liil'l'.il. H I:'I.I'LFHI-I nocaakmn HEI.'ITLH.FII'."JIH:I.

C noMolsi Mofean GOpMHpPOBaHNA YPOXMAA MOMKHO HCCNEA0BATH
l||'lil..lIZ_'I1HT|:'TH|lE'-.’_'H]"I'D JCHTLEIIBHOCTER MOCCBODR B |.'|3.':I.-'1.I|i'[HLi.:{ I:HT:I.'EI‘J.IHH'..
JHAYHTEALNER HOTEpEC NPEICTABNAKT OCOGEHNOCTH (OTOCHHTETHYE-
VRO ACSTEIBHOGCTH NOCCESA B AHODMAITRHEX -I:I-i'.l'_'fﬂ.]l_l-lﬂl.

ITpn stom moryt OpTh paccMOTPeHH CAMBE PaznHYHBe CONCTAHIH
NapaMeTpoB, XAPAKTEPHAYIMIHY YCIO0BHA NPOH3IPACTANHNA,

fi.l. Bannune haxropos cpel HA NPOLYKTHEHOCTH NOCEROR

Ufiinil pua ceetoBoll KPHBOR NPOAYETHBHOCTH NOCEBA, NOAYHEHHOR
B OUHCACHHOM SKCOCPHMEHTE, GAN3I0K K BHAY cBeToBOR KpHBoi doTo-
Ciintesa anera (puc. 6.1). CeeToBRe KPHBHE NPOAYKTHBHOCTH, MOJY-
CHHBE NpH PARANNHEY VCIOBHAX YBAAKHEHHS MOYBW H TEPMHYECKOrD

[0




PCAKIME, KAPAKTEPHIYIOTCA TAKKE AHAIDTHUHLA XOA0M, OAHAKC WM
NPHCYULH H HEROTOpLE oeofeHHOCTEL.

PaccmoTpis 311 GCOGCHHOCTH.

C ypeauuennes NAOTHOCTH CRETOBOMO MOTORA NPOAYKTHEROCTE Pa-
CTCHHA BozpacTacT (puc. 6.1 @), no sHaunTeapHsi nprpoct GuoMaccs
nabamiaeTcs TOABKO HA (POHE AOCTATOUMROND YBAGMHCHHA (NPH BIAM-
woctn B cace nousw 05 m 80 % HaMMeHblIeR BAArOEMEOCTR {HB).
Mpn uepocTaThe BAArH (BAAKHOCTE NOUBH 20 % HB) makcHMa LHAn
NPOIYETHEHOCTE NOCCBa B 4 pasa MeHbWe, ueM OpH XOPOIIHE YCaA0-
BENAX BAaroofecneienoCcTH.

Kak suano ua pue. 6.1 6, ypeandenie nPOAYKTHRHOCTH [OCEDA
B YCIOBHRX DETHAMEILHEN BAARHOCTI T cpeaneft amesnofl Temnepa-
Type Boaayxa 10°C anaunTedbio MCHLINE, qes NpH cpeaned Anennod
Temnepatype soaayxa 22 .

AMSAL e fogm™

|;L a)

)

| - =
et S prot FI0T 0 B owteys’

Pite. 6.1, Coevopide HpHDLe APOLYKTUBHOCTH MOCEDA ool nmeie (copr Mapo-
wopexan B08) o1A paIHMX VCAOBRT BOAROTO (@) W TENAGROG (&) peanvon. [loasoc-
O,

@ = n YeaoRnax onTiMaAsol ABessch TEUMNEpaT |I|IJ- J — RANENOCTE NoHneE 30 % i el
masrceamseTi (HE); f = paasnocTs BoTed an e HBE: d—n I-:-n:.'.unu-n SITHH BB Bl e Tl
noqas: J = cpoidAd ANERHAE TEMNEPATYPa BOIAY XA AT ¥ cpegHdd QRCANAGE TEsnepatypa
poafyEE 10°0

O6uel AAKONOMEPHOCTRIO CBETOBHX KPHBERX ApoAVETHBHOCTH MO-
cepa, npueeaennux wa pne. 6.1, ABARETCH TARKC HEKOTOpOE CcMEeLle-
une B cropony Gojee BHCOKON MAOTHOCTH CBETOBUTO NOTOKA KOMMEeH-
CAUHOHHOTD NYHETA Opd YXYIAEHRRRN YCAORHA TENAO- W paaroolecne-
gennoeti. [lpn nefaaronpHaTHHX ¥CA0BHAX npoiapacTania KYALTYpH
AR YPABHOBEIIHBAHHA 3aTPAT Ha ABXAHHE fpoTocHNTeION HeohIO-
ANMa GOJACE BHCOKAA NAOTHOCTh CBETOBOIO NOTORA.

Mpy oNTHMANBHOM YBAAKHEHNN MOYBL N ONTHMANBHOR TeMnepa-
type Bo3ayxa GaxTopoM, HaXOASULAMCR B eMHHIMYME®, ABARCTCHA
coqncunan paanauns. Ha nanHby, NpHBEICHHEX HA puc. 6.2, BHIHO,
4TO NPH YBEJNMCHIN NOTOKS CYMMAPHOR paimaunn na BEpRHCE rpa-
Hue |_'|E1-|:'|"|1T|.‘.'.||plll1-r1_| MoKpoEa I'Ipﬂ.-'l.].’]-i'.l']‘ll"llli:ll:'.l'h noctBa B[oerda Boas
pacTacT HEIaBHCHMO OT paiMepon ACCHMWIHPYIOWER NOBERXAOCTH.

BANANNC TEMNEpPATYpH BO3AYXA HA NPOAYKTHBHOCTE MDCCBUE npo-
HBJACTCA Heped BOINCACTENE ef HA HHTCEHCHBHICTE I'I[II?II.'Z"{“{‘TFB Ib1|1'l'.l-
cHiTesa ® Auxanna. Ha pue. 6.3 npeacTaBiena 3aBHcHMOCTL [po:
AVKTHBHOCTH PAaCTHTEILHOTO NOKpoBa O TEMACPATYpH BOZAVXA HA
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Puc. 6.2 FapHcHMOCT: NPOAVETHEHOCTH NOCCHA ORESGH OUEHHLE (COpT MupoHos-
chan 808} 0T OTHOCETEARHOR NJOELAZM ANCTOROR NOBCPXEOCTH 348 PAIHHY IHAPEHHA
motoRa eymMMapuoll pagdaume, [Toamockonse,

Lidipsd & nNoe PHCYNER — BOTOE ayMEapNel panmsumd, JIN = eu=2 oyl

anfat eufegm”
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Pre. 6,3, TesmeparTypibc KpHSNe OPOIYKTHBHOCTH AOCCER 0IHMOf OuweHiun (copT

Mi
“1:l-!;m[lnuunmn RO8) AaR paskex yeaosmf yiradcneREs (@) W ocseuennocte (). Moa-
R X

BaamnocTe notes BY % HBD F= mnamnocTs W } .
TEGCTE CBETOBOIG NOTOKS mownw 2% HB: o — sacoman, 7 — nnian




doNe paIIHYHOTO VEIAMHEHNA u ocBemlentocTd, Buewnwii sna tem
NCPATYPHBIX  KPHBBX MAPOAYKTHBHOCTH AHAJOTHYEH TEMINEPATYPHH
KpHBHM HOTOCHATESA, '
Kak snamo na puc. 6.3, npn noswwennn Anesdoll TeMnepartyp
BO3AYXa NPOAYKTHBHOCTh PacTHTEJALHOTrO NOKpPOBa cHavala Bo3pa
CTACT, @ 3ATCM, NOCAE AGCTHIKEHHA HEKOTOPOrG MaKCHMAaLHOTO 3Ha
gepnn, yoweaer, Ha puc. 6.3 a kpusan | xapakTepuayer jasHcHMoc
NPOAYKTHBHOCTH NOCCEA OT TEMNCpaTypl Ha (oHe Q0CTATONHORO Y
JAAHEHNA, a KpuBan 2 —ua QoHe HELOCTATOVHOTO  YBJIaAHCHHS,
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Puc. 6.4, Zapucimoctis npoaykrinnoctn Poc. 6.5, 3anicHuotTs npogvETHBIOCTH
OoceRa O3HMOA moenHnR (copr MEpo-  noceea oanMof moeEsow (copT Mipo-
noscknd 808} oF panmEocTH nospd 31aR nobckad B08) OT BAMMKGCTH NOYBH TIPH
pasHod  Tesmnepatypd  Bozayxa. [loa-  pazamgnoft ccpemenmoctd, Toasioswonue
MOCKOBLE. I = padeokas, J— @EIESA NIOTHOCTH cBeTO-

I, &= CPEAMAN AMERNAR TEMOEPATYPA Bl Balg BirToka
a¥Ed COOTEETCTRENNG 72 @ 00

Conoctasaenne KpeBex [ w 2 pue. 6.3 0 nokasueact, 4To NpH noBb-

HICHHE TCMNEPATYPH BOSAYXE NMPOAVETHBHOCTE MOCCBA VBEAHYHBACTCA

foabuie, wem NpH YoI0BRH HefocTaTouHoro yaadsnenna. [Mpuuem xkag
B YCJOOBHAX HEJOCTaTOMHOrO yBaamuenus (cu., puc. 6.3 a, kpnean 2),
TaK H NPH WH3KOR NACTHOCTH CBeTOBOro notoka (osm. puc. 6.3 6, kpa-
Bag 2') HabAOAASTCH HEKOTOPOe CMELEHHEe TEMNepaTypHors onTH-
MYMa B CTOPOHY GOACC HHIKHX TEMOEpatyp. 3710 MomHO O0LACHATH
HIMEHEHHEM B TEHCHHEe CYTOK COOTHOWCHHS NPOAVKTOR (QOTOCHHRTEIA
W 3ATPaT Ha AWXanne

O0mui BHA KPHBWX IABHCHMOCTH  NPOAYKTHBHOCTH Noceépa OT
BIAANOCTH Novel nodolen BRAY KPHBOA, OnucHBaOWER GVHKILHG
BAHAHUA BAAKHOCTH noupd Ha gotocunted, Buecte ¢ TeM npHeeieH-
HEE Ha pie. 6.4 JanAse NOKAIWBANT CYUIECTBEHHHEE PARTHUHA B H3-
MEHEHHAX NPOAVETHEROCTH NOCERS NPH YBCJIHUEHHH BRIAKHOCTH NouYBH
Ha qone pazanunofl Temnepatypu soaayxa. Tpe yseansenun cpeanell
anepnof Temnepatypu ¢ 10 no 22°C npoayKTHEHOCTE NoceBa noBb-
waetca na 4—4.5 roa~dooyrl,

los

NAPAKTEPHCTHKH WAMEHCHHA NPOAYETHBHOCTH PACTHTEALHOrO Mno-
KpoBd B JABHCHMOCTH OT BJAMHOCTH NOYBW AAA PasubLx Yo 0BMA
oCBEULCHHOCTH npHBefens wa pue, 6.5 Kak suano nz pue. 6.5, npn
AGCTATOYHOM VEIAMHCHHNE NPOAYETHBHOCTL NOoCeBa Ha ¢u|-u_- BRICOEO
ILIOTHOCTH CBETOBOMO NOTOKAa 3HauNTeanHo Goaviie. [NMpn wemoctaroy-
HoM YEIAEHCHHE pazanunsa w NPOAVETHRHOCTH 008 Pajiix '_I,fﬂ.lﬂ'ﬂllﬂ
OCBELLEHHOCTH MEHEt 3aMOeTHR,

PeayasTate pacueToB N0 NpPeaiodeHHbM  HAMH  MOACIAM  He-
CHOBKD OTAHYAKTCA B KOOHYECTBEHHOM OTHOLICHWH OT PesyaLTaTon,
ni1yueHnlx 8 paborax [15, 223, 255]. wo noJaHoCTRIO COBMAIAIOT
B KAYCCTBEMHOM OTHOWEHHN. 3To BAOJHE 3EKOHOMEPHO, TAK KAK pe-
IVALTATE NOAYYEHE Ha OCHOBE MOAEICH, KOTOPHWE MOCTPOCHHE HA O1-
HEX M Tex e ofWHX NPHHLHANAX, XOTA MOASAH CYULECTBCHHO OTIAH-
WAOTCH KK CTENCHLID ACTAAHIAUHH ONNCAHNH OTACILHHX NpOLeccoB,
TR H USIWM PRIAOM NapaMeTPOR, NPHCYILHX PACCMATPHBACMBIM KY/1h-
rYpaM.

B 3asncuMocTd o1 0cobeHHOCTER NOTOAHMX YeJoBHA KOHKPETHOMD
rela NOKA3ATETN POTOCHHTETHYECKON ACATEALHOCTH NOCEBOR B OHTO-
FeHESE MOTYT CYIMECTBCRHO M3IMeHATRCA, [unamudeckmue mogean npo-
AYETHBHOCTH NOZBOIAIOT HCCICL0BATh TCHACHUNH HIMCHCHHA STHX N0-
Razateaei.  PaccMoTpaM  peayasTate COOTBETCTBYIOUINX WHEACHHMX
IKCNCPHMEHTOR.

6.2, Pesyawtarsl MomeAnpoBanus (OTOCHHTETHYECKON NeSTEARHOCTH
MOCEBOB OIHMEIX M APOBBIX 3CPHOBLIX KYALTY]

Cpoky po3olHOBICHHA BCTeTALNH O3HMBX KYALTYp 8 ycaosasx He-
HEPHOICMBA  ONPEACAAITCH HHTEHCHBNOCTERD BECEHHHX NPOMECCOR W
MOPYT PasaH4aThcd B OTACALHHC roaw wa 15—30 gwei. YUncacmuwue
FRCNCPUMENTH NOKAIWBRIOT, YTO B FOAW ¢ HEIOCTATOMHEM VEBIAMHEe-
HHewM (B KaqecTBe Tofa-amancra Henoabsosam 1975 r.) cHmmaeTtcs
ANCTAR MPOAYKTHBHOCTL OTOCHATESA NOCEBOB W PaIMepH NAOMLAN
Anerhes (Taba, 6.1).

Kak Buano ®3 dawswx taba, 6.1, s YCAOBHAX AOCTATONHOTD YB-
TakHennn (rol-ananor 1976 r.) orMeyaoTes HECKDABKO NOBHIIEHH K
+POBCHL DPOAYKTHBHOCTH POTOCHHTE3a M Ooablias oTHOCHTEALHAS
HI0WAAk dcchMBanpyomell noBepxuocTd, uTe ofycaosmae n Goaee
SMCOKNH Ypomail sepua. OcHOBHME NOKA3aTEaN foTocHHTETHYECKOT
ACHTCIBHOCTH PACTCHNA B NOCCBAX O3NMOR NIUCHHLH npeacTasTen b
& Tata, 6.2, Januse stofi Tadannu NOKA3HBAKT, 4TO PAEIHBE VCAOBHA
'PONIPACTAHNA OINMON NUIEHHIN  ONPEACTAINT 3HANHTEAbHbWE pa3-
AnA POTOCHHTCTHIECKOrD NOTEHIHANA NOCCBOR H NAGWIAAN 2CCHMI-
STHPY polaedh NOBCPEHOCTH B MEPHOL MAKCHMAJBHOTO PEIBHTHA, Cpm-
AR 3@ NEPHON  BETETAUMM WHCTAN NPOAYKTHEMOCTH OTOCHMTEZA
OCEROR B 3ACYWANBHA roa oxasanack wa 2 rom—2.cyr=! menswe, yem
0 Bramuwil. BeaeacTsme  GAATONPHATHEX  arpOMETEOPOIOTHUECKIHX
YEAOBHE BO BAAKHLE rO0H Ypoxan seell cyXoll GHOMACCH OB RIS
W Ha 2.4 T-ra”! okasaaca seie W vpomah 3epua. ;
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TaBamua 6.1, Hismeseniig Pocta OTHOCHTEARHGH NAGIHEAH JHCTORGH NOBEPXHOLTH
W OUMCTOH NPOAYKTABRGCTH HOTOCHATEIa osWsioR nuemais (copr MAponosckan

NpH PALAHYHEE FCAOEHEX YILEHEHIR

Anpean Mai
roa
I - | A 1 2 . ]
CrrpociTeania® nAoELAgE AcThen, M7 u=F
AacyuLTHBEA 0,31 0,30 0, 1,33 1.0 2,30
Baasiiai -— i,25 b1 I, 2,11 &9

Hucras npoayRTiEmEocth oTocHE

Téda, F-ud-cyrel

Facyuannud - 3,2 1,9 3,0 4.4 4.8
Baamsnu - —_ 7.3 a5 K | 4.1
o Hias
]
i 2 3 I 2 3
OTROCHTEILNAR NAOHLAAR ANCThen, M=% u=3
Jacywanmail 2,00 1,42 0,85 0, 36 — =
Baanamdi 6,00 6,27 o, 62 4,26 2,09 I,52
YipcTas NpoayKTHRICTE oTocknTess, r-u-feyr-!

BacvaLTEa 5.8 7.8 6,0 1.3 2.9 —
Baamuei 5,3 G, 8 5.5 2.1 0.8 0.1

Tatanua 6.2, Bananwe yeaonuft YeAaMHEHHA HA OCHOBHBE OHAYETEAH
DOTOCHHTETHECCKON ALATCARNOCTH PACTEMAE B NOCENAX O3 MMON MHIeHHLLbL
{copr Mmponoscwkan S08) w ypomah 3epua

T

w | JH || i

e §: CdcaE ? SEE -

i Be BEEia| o | oo Fi

EE;. By |SE8§:d7 ;858

Jacyurauned, 1975 | 2.3 1,2« 107 4.8 G, U 2,65 0,43
Baawelh, 1976 6.3 a6 - 10 i, 8 14,23 5,06 0,35

HeaocTaTousno GHCTpOe IL"FIEIDMHPEIBEIIHQ‘ ACCHMILTHUNOHNOTD  anna=
pata MW orpaHdMelHe erc passMepon A#ABITACTCH {I]-ﬂH'I'ﬂpﬁ."llll. HanGomes
HACTo CHH @M M '_l,-'prH{&ﬁ. Hamenenne HopW BRCERA NOSROJAET

nantonee spdexTinnn peryaipoBaTh 3TH QaKToOpL.

1ia

Pacuets AMHaMBKH nNoKasatenel GOTOCHHTETHUECKOR NPOAVETIL-
HoCTH NOCCROB APOBOMO AYMCHA (NPH CPEANHX  MHOFOJASTHEX YCI0-
pHAX ) B IJABHCHMOCTH OT HOPM BHCERA HAJOCTPHPYIOT BOIMOMHOCTH
TAKDMD ].'If.'!"rl.'.."li]! POBAHNA,

Rak n caenopano ominaath, xon GopMiuposanns accHMianpyomed
NUBEPXHOCTH NPH HEOAHHAKOBOA rycToTe nocesa pasamien (puc. 6.6 a).
Jaryuenne NoceBos BeACT K YXYALWEHHIO YCA0BRA CBCTOBOIO PemiMa
Il K@K CACACTBHE FTOMND K CHUHECHHE SHCTORN ]IFI-D,'_I,}"HTIIHH[]{'TH I‘I!ﬂ]’f'.l-
conTeia nocepos (puc, 6.64),
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Pac. 6.6, Havenenee oTEOCHTEARNOR nAGLALR AncToBORA mopepxiocT L (o) n aectod
::||r-_1g.nruuun¢71| porocnnreaa I (r-m~*-cyr=") () noceson wposoro suMcHE (CopT
lockonckndt 121) B aBnenMocT OT wOpM BLCEBa Mpi CPEAHHN MUEOTOARTHEX Arpo-
HeTeoposorEieckng veaomuns. [Moasockonme.

Usdpn m 0ome PHEYIES — HOPMM BWCCHAD 06 RTopod o Tpemeed aew
CYNA. MOpME BisOema B MAR o P AcHBNOL iR Hafaogarace S8

Oanako npn HOpME BHCeBa 5 MJIN. 3TO CHHAEHHE KoMneHcnpyertea
‘paGorofie Goapilell accHMILIHPYIOWER NOBEPXHOCTH, YTO B KOHEWHOM
Hrore n ofycaoBANBACT PasINMHA B HAKONJIEHAH GHOMACCH KAk Bere-
TATHEHEY, T3k Il PENPOAYETHBHMX oprasos (puc. 6.7). B upeamepuo
JETYILCHHOM NOCCBE CHIGKEHNE NPOAYKTHBHOCTH (OTOCHHTEIa 0T Bia-
WMHOro 3aTEHERNA PACTEHHA HACTOALKO CHALHOE, YTO OHO VHKE He
roMnencHpyercs GOABWHM 9HCI0M pacTeHNR WA eAHNHUY NJOLLALN.

Pawnm ofipazom, YMEHBUWIEHHE YPOKan 3IepHa B 9ToM Bapnanre
::E’r]ﬂ"ll‘ilﬁt‘l't'ﬂ NOBWIIEHHEM TEMIOM ANCTOO0pazoBannn, B peayasTaTe
SO PASMEPH  NAIEAN AHCTOBGH MOBEPXHOCTH NPEBHWANT ONTIH-
HaabHese. YMCHBLIICHIE YPOMKAN CPHA MOMHO OOBACHHTL TAKMKE CHH-
I‘*’-‘-'IIIIF'.'-I NPOAYKTHBHOCTH (OTOCHATESa NOCCBA  BCACACTBHE VXyaue-
W yeaosnit caetosoro pemnma, Kawk smawo ma pue. 6.7, pazanuns
5 VPOKANHGCTI B IABHCHMOCTH OT HOPMW BHCCBA AOCTHTRIOT aHAYH-
TCILHEX BEAHYHH,
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OrMeTns TAKMKE, YTo XapakTepHOfl 0COOEHNOCTHHY CBCTOBLIX KpPH- Kak puino w3 pue. 6.6, 3acyulIHBNE YCI0BHA 13MCHHIN X0l BCEX

BRX NMPOAYKTHEHOCTH JATYLHENHBX NOCCROR B NEPHOL MAKCHM

PazBHTHA NAOILAAH AHCTRCR (pPHC. G.8) ABAAETCH HCKOTOPOE CMEUIENHE:
My & ¥ HHX KOMNEHCAUWOHHOIO UNYHKTA B wocTH. B neproa MakcHMaibHOTO PAIBHTHA OTHOCHTEJBNAR NJOWEAR
g

g &

A~ cTopoHy  Goaee BHCOKHX 3HAWCHAR ANCTHER NPH 3acyxe Guaa noutd B 2 paza wmsme (cM. pue, 6.6 a),

Fin MAOTHOCTH CECTOROTG NOTOKD.

AIBHOTO NOKAIATEACH POTOCHHTETHYECKOA ACATCALHOCTH NOCCROR APOBOTD A4

wens. Peako mamenntocs GopMuposanme acCHMHARPYIOWER NOBEpX-

1 yes B KOHTPOJOBHOM BAPHANTE. 3a ame JACYULTHBRE DeEaidk YHCTaR

# Kak y#e YHAIWBAAOCH paHEeS NP1V ETHBHOCTE poTocHHTEIS CHH3IHMac: wa 10 r.u—=-¢Fr|
L YHCACHHHE IKCOCPHMERTH ¢ MOASTLID (puc. 6.6 6). lMocae okOHYAHNA 33CYXH OH3 COXPAHSAACH HE OYCHb
b APOBOTO  ANMERA  NPOBOANJHCH  HA SR nakos  yposne. Hamemenne naomann ACCHMBARPY OISR nopepx-
| froHe CpeIHHX MHOTOJIETHHX arpose-- HOCTH W YHCTOR APOAYKTHBHOCTH ¢I:J'.I1]-|:1!HT{“JI|_ o0VCADEHAD 0 COOT-
| TCOPONOrAYECKHY YeI0BHREA. EETCTBYIOULCe HaMeHeHHe OHOMACCH PENPOAVETHENWXY oOpramos (oM.
b PacesmMoTpiM  CHTYRUHE), HOTAA B puc. 6.7). Io CPABRHEHNID ¢ KONTPOALHEM BapHantom OHomacca
copeldHe  BOrcTAUNOHNOTO  NepHOAad PCOPOIYETHEHHE OPrancs ¥ pacTeHu, NOABEPTIIHECH BOAACHCTRING

L e FACVEIL, CHNAHAach NPAaKTHYSCKE B 2 paza.

) Puc. 6.7, Hasenenne Gpomaccn penpoyyHTEE-

| &
. L,l - -’L .-::l },ﬂ ,‘,f— = cknx yeashsAax, [Moosockosbe,
I Hawy i ;‘-”, ; W, oSorHakdenns oM. puc. Gk

B TEYEHHE JABYX JACKa[l [BTOpOR N 'I"I:IE"ThE'FI ACKAaAL HIOHA) HAa-

HWIX OPFAAGE APOBOTD ANMERA (COPT MOCKOH
cxtifn 121} B 3apucHMocTH OT WP BHCCHEL NpH Kaprodenn
|_-F||_I-__|_||||::. MBOFRIETIHIY ﬂl'pl:!ﬂ.'t&':lpu-wr"“' p *

6.3. HucheHHbe IKCNEPUMERTI € MOALALI0 NPOAYKTHBHOCTH

B yeaomnax Heweprosessa kpafine pearo naliolacted ecTecTBERHOS
npekpatlesne seretaunn  kaprogeas. Ofwuno  kayGreobpazoBanie
NPEKPAIIACTCA H3-33 noepexaenna GoTBW 3aMOpossasMn WAH $HTO-

% ibropod. [locaeanee W onpegenser cpokn VOOPKH Ypoman KapTodeas,
01012a0CE 3acYULINBRe yeaosnd. B STOT nepuoa TeMnepatyvpa Boas -

AMSAL ewtoym”

Boavoknoe yIAHHERHE Reproda POTOCHITETHIECKOR AeATeALHOCTH
MOCANOK KApToPetd, noswiienne OTOCHHTCTHYCCKONO NOTCHINAAR

o N IOCANOK CBR3AHO ¢ PErYAHPOBAHHEM CPOKOB NOCagkn  KapTodeas.
: - [Tpyn Goaee GuctTpom DopMHPOBANNN ACCHMEIALHOHHOTD annapara ©
AOCTIGKEHHH HM ONTHMANBHEX pasMepoR HA0AOAACTCR akTHBHAR (o-
ik TOCHHTCTHYECKAR ACATCALHOCTh MOCANOK kKapTodens, KOTOpas cHH-
FHACTCA TOALKO K EONNY BETeTals,
| B ratn. 6.3 NPHBEACHK pPACUCTHLIC FIHAYCHHE OTHOCHTEARHOR NAG-
¢ HIEAN ANCTOBOA MOBEPXHOCTH H YHCTOR NPOAYKTHBHOCTH POTOCHHTESA
4 Tafamua 6.3, OrvocHressinan nAOEIALLE AMCTONOR NOBEPXHOCTH | MHCTA
NPOAYKTHEHOCTE (OTOCKHTEIA LA PATHMYE CPOKOR NOCAAKN Kaprodean, capr
Nercoceanecnnd
+ o Hmaa AEryer
: e ! _I. T o 8 SEH 2
a L 2T @ dac-ewtogm
Puc. B8 PacseTiue cHeTOBME KPHERE NPOAYKTHEEOCTH NOCCBOD HPODOTG AAMCMAS OTHOCHTEANHAR NAMIAAL AHCTORM] mONEpRHOCTH, W7 M
L

B DEPHOL MOKCHMAALEOTO PAIBHTAA MAGILAANH ANCTHER (eopr Mockoncxuf
pasiuy wopuax Bucesd, [[oRMOCKOBLE.

ehpa n moAe PEEYHKE = HOpME BRESCAE, -

wxa OGuaa na 4°C swwe cpeaneit MHorogetTHed, 3 Sanack naart
o caoe nouee 05 wm cocrasasam 20 % manmensmedl BAArOEMROCTH.

Mpu stom Goace yaolen AR aHaiH3a BapHanTt co cpeanei
pHCeRd. SToT BApHaRT Ha QoHE CPeAHNX MHOTGIETHHX
fiyieM paccMATPHBATH KAK KOHTPOALHLNA.

2
2

121) np i 0.5 1.9 . 5
Man i ™ : :
Man - 0,6 B

3 HKnE akil — i 30

HilcTan mpoAyKTHIIOCTs (OTOCITE S,

20 man 2 e 10,4 ) 12,0
HopMof 0% ‘tinw =7 o 9'H 120
'rl.'l.'."l.l.'?-E'I'IF-' Wl wam ¥ 10, - 1.5
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Kaprodean pasaniunbx cpokos nocaaki. Momno oTMetHts, uTo cMe-
EHHE CPOKOB NOCAAKH KapTOQeas IHAYHTEALHO HAMEHNI0 KAK Xof
popMHpOBANNA  ACCHMHARUNONHON NOBEPXHOCTH, TAK N NpoAYKTHE-
HocTh potocuntesa. Ocofienno XOpowo 370 NPOCACKUBACTCS HA Kpafi-
HAX BapHanTax cpokos nocaiku. [lpw pamdem cpoke nocaixm nao-
WALb JUCTOBOH NOBEPXHOCTH B OCHOBHOM cOpMupOBatach yHe K |-
ACKANC HIMNA, TOMLd KaK NPpH NO3AHEM CPOKe NOCAJAKH 3TO NPOHIOULAG
na 25 ameil noase.

3anasWBanne cpokos nocaaku wa 15 aued NPHBEAO K CHIAEHHID
na 10 % naowaan accHMmaInpyouLed MOBCPXHOCTH B MEPHOA ¢f MAK-
cHMaasHoro passuTia (taba. 6.4) n, 4To ocofenno BaMHO, NOYTH HE
20 % ymenswmao GoTocuHTeTHYECKHT noTenuman nocalok. EcTeer-
BEHHO, 4TO Ypomal XO3RACTBCHHO LEHHOR YACTH NP PaHHNX CPoKax
NOCAAKH SHAYNTEALHO BUILE, 9¢M NPH NO31HKX.

Tadanua 6.4. Ocnosese noxasavesn OTOCHNTETHHECKOR ALATEALNOSTH PacTeHui
H YPOMAR NpW pasHEX cpoKax nocanxm kaprodean (copr [derckoceascumi)

g ] : = ' .- )

T ;EI. 3.5-“; 3:;?:;2-1?;?7:‘::"?' e b

38 | gt |g22E%3 [ i
o A nKm i B5° BaEdE -0 :
!;g' W ET H l:gf:' E-E
ggr | Eg EEagEfl| men | wnouea =§.—
£5ia | &% | FFEsis; =E5E

20 man 3,64 1 B7- I &7 13,4 5.7 0,42
25 wman 3,63 Frrlis 9.0 12,8 5,2 0,41
a0 smnm A, 6 165 [P 9,2 12,0 4.6 i, 8
5 wHiHA K| | Sl 0.7 [ [ a6 i, 53

[lpn nosamnx cpokax mocaikn YBEAHYHBACTCA BEPOATHOCTH TO-
BPeAACHHS NOCANOK KapToenn 3aMOposkamMi, YaCTHYHOTO HJAH Mov-
HOro npekpamlenns nepuota KayGueoGpazosanns. HanGoaee ryGu-
TEALHEL 108 YPOKAR 3aMOPOIKH B NEPHOA HHTEHCHBHOTO KayGxeolpa-
JoBauis. K wanaay storo nepuofa  poet  BETETATHBHWX OPraHon
PACTCHIA 3AKAHMHBACTCH, NOITOMY HaMeHeHHs PoTOCHHTETHYeCKoN H
ALXATCABHON AKTHBHOCTH, KOTOPHIE NPONCXOAAT NOA BAHAHNEM 3aM0-
PO3KA, COXPAHAIOTCA A0 KOHIA BereTalHn.

B uncaennom sxcnepuMente My paccMaTpHBAIN 3AMOPOIKN B ipaze
UBETEHHA JLI5 ABYX PasmmualUiXcs no NOTOXHMM YCAOBHAM 6T,
B uacTHOCTH 1972 n 1974 rr. Pacuetn no Mofens ¢ #enoqbs3onannes
ArpoMeTeopoIorieckoll HGOpMaunn 33 3TH rodl APIHIMAINCE B Ka-
HecTBe KonTpoas. Ha doue arposmereoponornueckix yeaosmnil aTHx
JET 3ANABAJNHCE 3AMOPOIKN PAXTHUNOGA HHTEHCHBHOCTH,

Kak suawo wna pne. 6.9, name PR 2AMOPOIReE HHTCHCHBHOCTHID
—1°C, He ocTasuBies BHAHMBX NOBPeXIACHNA, Ypomai KAVGHEN CH-
#aetes. B 1972 r. 970 cHIKENNE MO cPaBHEHmD © KOWTPOACM cocTa-
B0 100 r-m~% cyxofn Gnomaccw kayGued (em. pue. 6.9a), Toraa kak
B 1974 r.— okoao 200 r-yv—2 (puc. 6.946). Ipn 3amoposke WHTEHCHRB-
HOCTLIO —3°C nabalolacTes  aHAMNTEALHOC CHIDKCHNE Ypoman —

4

Onepatnanme opraus Fockomrig
e indopmatnonnme MaTepiain of arpose
:Jll.:;'; arllljj::?u:u;acrarrun CEALCKOXOIANCTBEHHMX  KyIbT
ek rB::: ONTHMAILHLX CPOKax cepa, yOopkn
';-'-'“:'H'-IHEjII 1..l:' ?m:. MaTEPHAIN  OCHOBAHM 1y
ki MIXCH W OMHAAEMHX NOroaHmY yeaonni, [1

TCR ¢ NOMOWMLK METOROB oueHks arpoMereapo,

nodTH B 2 paza no CpasHenmo ¢ Kontpoaem. [locae OB e ACHHA
NCAA0K KApTCdens 3aMoposkom HHTEHCHBHOCTLID —4 °C  KayBneot-
PAIOBANHE MPAKTHYECKH NPEKPATHADCH, -
MNoayuennme PACHETHEM nyTem agpexTi NIMCHENHA Xoaa noka-
iaTeaell doTocHnTeTHYeC KO ACATEALHOCTH NOCEBOR XOopowWo coraa-
CYIOTCH € Pe3yJbTaTaMu NoJenmx FKCnepumenTos [80, 180, 29] 2933
[locaeanee caymnr ACTOJHHTENbHBM IIE]J]TBEFJE.EEHI['E;-{ DPH&EJ'I;:HEPE'I‘J;-E
CENDEBHEIX TEOPETHYECKHX nNpeanccuok, MOJOMEHHHX B OCHOBY Mo-
ACAEH W OTKPHBAET, © ognod CTOPOHB, BOIMOMHOCTH Htﬂﬂﬁ.ﬂ,ﬂgﬂ:ﬂﬂ
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Prc, 6.9. Banrnre jamoposxon pazany DHOCTI .
. 6.9, nofl HuTenc Ha
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NNTENCIRIOETS SeMe . 172 Ungpu B Dore pacyuEs -

1.:;'-!IEIHTIII3HI:”[ Peakuni nocenon CLALCHOXO3RACTBENH X EYALTYp B pas-
. I: (HBIX YCIOBUAX, a ¢ 1pyrofl, — BoamomHocTH pazpaforin wa ocHope
l; IHAMHMECKNX  MOLeqel METOAOR QUEMEH arpDHETEDPLI.’IﬂI‘HHEEHH
Yeaosnil nponapactania KYALTYPHWX pacTenmi. !

Fnasa 7

METOIB OUEHKH ATPOMETEOPOJIOrH

HECKHX Y¥CJOBHR
l[lPﬂHEPAETH HHA CEN bCKOXO3AACTBEHHBIX E¥JbTYP
- MOMOWBIO MOLEJER MPOAYKILHOHHOO NMPOUECCA

POMETA  BRNYCKamoT MHOMOUICTeH-
TCOPOJOIHYECKHX Yeao-
¥P n Tpas, peko-
» N0 YXO0O¥ 3a no-
ACTAALHOR  ouelke
CLCACAHAA BRMO,-
H TOrHYCCKHX  yoan-
.
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BHAl NpoRIpAcTaHHA, KOTOPHE NO3BGARKT OUCHHTLE CTENCHL Gaaronpu-
ATHOCTH CAOMHBUINXCH SrPOMETEOPOAOTHYECKNX YCAOBHA 118 pocTa,
pazeitHs 1 GopMHPOBANAA VPORARHOCTH KYALTYPH B CONOCTABACHHN
¢ ONTHMAALHHEMIE, CPELRHMI MHOPGJAETHHMH YCAOBHAME HAH YCI0DH-
asit aioforo rofa, BIATOTO B KauecTse stanona [227].

OcHOBHBEME  METOAAMI, [MHPOKO HCNOABLIYEMBME H3 TPakTHRE,
HBAAIOTCA  CACAVIOUTHE:

1) METOAM OUCHKN VCAOBHA BAArooGECNEYEHNOCTH NOCCBOB Cedb-
cHoNDaRficTReHNMY KYALTYp, npeanoxennse Bepuro [34], Tlpouepe-
san [213], Kyankom {ﬂéﬂ Kontopmukosts [92], UyGepbnaaep
[277], ®eaocecsum [266];

2) MeTonl OUCHKN YCA0BHA (OpMHPOBAHHA NPOLAYKTHBHOCTH KO-
Aoca W NPHPOCTOR pacTHTEAbHON Maccu, paspaboTaunne Unpropum
| 281, EEE‘S, Mowomapesus [208], TMonosckon [211], Konropuinko-
poft [93]; .

3) smeToon OMCHEH YCADBHI -iicrgquuaamm ypoman, co3jannpe
Benukesnuenm [33] n 3yGapesum [75].

HeoTheMaeMof YAcTLE 5THX MeTOI0B ABRJIAKOTCA NPeRA0KeHHbIE
Wlkroacawy [299] denonsornueckie NPOrHOaL.

OueHka yedoBHA NPOBOARTCH NO JQEKAAaM, MCCHUAM H NepHOLAM
pererauponioro unkaa, Henoasayemule npi OUEHKe 3HANCHEA METEO-
POJOCHICCKNX SJCMEHTOR OCPEAHAKTCH 32 COOTBETCTBYHNINA BpeMEn-
woft wntepsan. Buwecte ¢ tem eme K. C. Becenosckui [36] nmcaa,
uro €, ,, B CPEIHHX ACHEIANT KPanHOCTH, 8 BHCUIHC H HHEZFWIHE TeM=
NnepaTypu XapakTepUIyOT KANMAT TEM fosiee, 4TO OHH OKAIHBAKOT
cCO0eHHOe BANAHNE HA OPTAHAYECKYID AMNIHB.

Pacuern. TAKHX OLUCHOK, BWNOAHEHANE ¢ NOMOWLIO (HHAMHYECKHX
voaedell popMIPOBAHNA YPOXKad, NOIBOJAIOT CACIATH HX Gogaee nods
WHMH H OOCTORTCALHBIMH OPTaHHMeCKH CBA3ATH OUCHEY Kakioro
NOCJEIYHILEro NepRoLa © oueHKofl npeAsaymero, T. €. Y4eCTh nocaes
AcficTBHe YCJAOBHA MPEAIICCTRYIOMEro NEpHoAa, PacCMOTPETH foaee
WHPOKHIT AWANAI0H MAPAMETPOB CPelH, ONPEACARIIINX HETEHCHAS
HOCTE MNPOTEKANNA OCHOBHEIX NPOUCCCOB MHIRCACATCALHOCTH pacTes
Wi, a TAKME YueeTh IKCTPEMALHLIE IHAYCHHA NapaMcTpoR Cpeat
B TeucHne cyToK wan awboro Goaee LANTEALHONO BPEMCHHOrO HHTER:
pana, Heolxoanwora 408 paccMOTPeHEA.

Haapupe aunaMpueckiy Moledefi npoAyKUHORHOro npoluecca, pass |
pabotannux Hamu 1A yciosni Heuwephnosesmnd, NAET BOIMOMHOCTE
NOCTABHTH 33184y z|rpn.\!tT{'npn.mrll'll:'l:Hﬂﬁ AHATHOCTHER © ACTAIbLAEM |
KOAMMCCTREHHEM YICTOM OCHOBHEX (AKTOpOB, onpeasasiomny horo-
CHNTETHUECKYI0 JIEATEABHOCTL MOCEBOBR B HX CAOKHOMN B3aNMOCBAIH.

¥

——

7.1. OcroBHble NPHHLKNE OLERKH

Jagaua ACPOMETCOPOJOTHNECKON AHATHOCTHEN CBOINTCA K ONpeiedes
R CTeneHN OTINYHA X013 NOKA3aTeIeH l:l!ﬂTl:IE"I!HT{!TH‘]C‘EHUﬂ nes

TeALHOCTH NOCEROE MO BOIACHCTEHEM ATPOMETEOPOIOTHUECKHN YCIO=
BHA GUEHHBACMOrD MEPHOLA OT WX ONTHMAJILHOTO HAR CPeaHCTO MHO-
FOJETHErD X0Aa, OOVEAORIEHHOTD COOTBETCTEYIOUINM arpoMeTeopodo=
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FHMGCCKHM PodHMOM, YCTAHOBACHNG CcTeneHnH ﬁ;‘lﬂmﬂpllHTH-LH.'rll Han
HEOAArONPHATHOCTH AT POMETCOPONOTHYECKHY  YCa0BHIT.

Hamenenns WHTeHCHBHOCTH QOTOCHHTEa W ABIX&HHH NpHBOART
K HAMEHCHEK CYMMapHOfH NpOAYETHBHOCTH -[I]-D'T‘-III.IIIT{":!E HTO B CHOKD
pHCPeih BRIWMAAET HIMCHCHHA B JQHHAMHEES ﬁHﬁHEIEI:;l:I OTAENBHEY
OPraHcs H NX accHMHAHpYWed nopepxuoct. [locneiwsas, Henoan-
IVCMAH B HAYCCTES HAYAALHMX 3IHAYMCHHEA Ha CACAYHMESM JUEre pac-
"[E'Tﬂ_B.. Dﬁ}"t.‘JDB.I'II-IEEIET COOTRETCTBYHMLHE HIMEHCHHA §OTOCHHTOTHEE-
CHOH JeATEABHOCTH MOCEROBE HA STOM AN W T. A.

HSMﬁIIEHFf'E'-HMH"IWTBﬂ. Yposad npe BRoaxEe onpejciasHiux, or-
AHHAMIMMHXCH OT CPpellix MHOMOAETHHE, ArpoMETCOPOAGT HYCCKHX \Ir;'_l];]r
EHAX B TCUCHHE OUCHHBACMOTD BPEMEHHOPO HHATEPBana mlpl_‘,u,l:'.'l;m'n::q
HIMEHeHHeM BCeX RamHeRmnx nokasatencl GOTOCHHTETHYCCKON 1eR-
TCOBHOCTH, HL‘I'I'I:JPDI'.' BLEBAHD POACHCTEBHEM STHX arpnnefmpu_-jm-“_
HECKHX YCa0BHil.

B ocHoBY KOAMMCCTBEHHON OLEHKN ArPOMETCOPOIOTHMECKHX Veao-

BIH NPOH3PACTARHA CEALCKOXO3RACTBENHBEXN KYALTYP namn [194, 196
202] noaomeno BupameHne: ; ‘

C = ritg Mg g, (7.1)

ric L — ouenka ycoosnf, Geapaamepnan; iy — GHoMacca sepua
(RayGned), paccuHTansan no MOENN ¢ HCMOb3oBaHHEM nidopma-
LK, XapakTepH3YWULEH YCA0BHA OUCHHBAEMOTO nepwoia, r-M—
Mg ip) — PACCHHTAHHAR NO MOOENH HAa OCHOBE CpelHHX !IIH'I:I'I‘H'.‘I.'.I'I'.‘IIIII.';
1aHHEX OHomacca sepua (kayGuei), r-u—2,

Hamenenne noxazatenefi dotocunternueckoll AeATeaLHOCTH Noce-
BUB N0 BOZAEACTRHEM BOOAHE ONPEIETeHHEY ATPOMETEOPOIOrHECCRIK
VCTOBHA OUCHHBAEMOrD MEPHOAA CTABHTCA BO BIAHMOOAMOZHAUHOE CO-
OTBCTCTBHE H3IMEHCHMIO ypoxalnocTH. Koawdecrsennan ouemka arpo-
METCOPOACTIMECKHX YCJA0BHA CBOANTCA K pacuery no solean GHo-
Maccw 3epHa (kayOGueR) ¢ yveToMm nokazateaed, }:apamrzi:m;;:.'mumx
ArpOMETCOPOIOTHYCCKHE YCADBHA OUEHHBACMOro nepHona, o GHoMaceH
.:L'pga (EayOmei), PACCUHTAHHLX Ha poHe KANMATHMECKHX yCI0BM.
" mﬂitﬁ;‘lﬁﬁnm_ﬂﬂﬂﬂummﬂ My gl figey K CAHNHLE CE]-'I;ZI,ET[‘EII-I:TH}'ET

M, POMETEDPONOTHYCCKHE YCI0BHA OUEHHBASMOTD MEPHOLA
'?'J':'IHSHH K CPEANHAM MHOTOMETHRM. Jnauenns O sence cainnnuw orpa-
HAWT CHHAENHE POTOCHHTETHYCCKON AKTHBHOCTH NoceBon, ofycios-
ACHHOE YXYAWEHHEM arpoMeTeopoiorHyecknX Yeaosnfi no cpaBnen o
CO CPRAHAMH MEOroaeTHuMi. Braronpusrtame no cpasnenmio co cpea-
HHMH MHOFOJCTHHMH VCAOBHA (POTOCHATETHYECKOR QeATEILHOCTH MO-
FEBOB, XAPAKTCPHIYIOTCHA oTHOWenneM Mg offig gy Goabive eanHHIN.
HLIHE]::;H;:;E]:}HE g r,,p':mu.:m NO3BOIAET KOANMECTBEHHO YCTAHOBHTL CTe-
bigionly HEHHA :::_'r} HAH WHYRO CTOPOHY noxazaTenedl daorrocssmer-

AEATCALHOCTH NOCEBOB, OBYCIOBTCHAOE BARSHHEM (EKTOPOB

BHCIINEH Cpean.
‘-Iur!-rllm: ill::]a’lnl:mum ArpoOMETEOPOIOrHYCCKEX YeaoBuft  paccMaTpHBae-
- Tﬂﬂf-Ef.n ik lr: MHOMOACTHHMH OTKPHBACTCH BOAMOMHOCTE OUEHKH HX
et :m_trpa.mmmg.' MOKA3ZATENN — OHOMACCe PeNpPOAYKTHA-
% oprasos. MomHO paceMaTpuBaTh WAMCHeHHEe HHTEHCHBHOCTH npo-
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TeKANHA KaMIA0re OTACIbHOre npouecca: goTocHHTE3a N .Th;:_iauu:,.
PopMHPOBAHNA ACCHMHAHPYIOIER NOBEPXHOCTH N POCTA OTAC/ALHEX

Opranos.

2. Metonw oueHks ycaosHi GopMHpOBANKA YPosan
! € HCNOALIOBAHHEM CYTOUHOH ArpoMeTeopoaorndecKon

HHPOPMALHH

Ha5 BHNCAHEHNA PACYETOR N0 NPCAJOHMCHHBM HAMN MHH““".HL
MOAETHAM NPOAYKTHBHOCTH OCHOBHBIX CCALCKOXOIAACTBEHHBX XY
: Ble:
HEOBXOAHMO 333aTh HCXOAHLE QaHH
I} fo— KaaenaapHoe BPEMA — HOMEP CYTOK PACYETHOrO NEpHOLA
oTcunTHBaemui ot 20 mapra; _
2) ¢° — reorpaduticckan WHPOTa NVHKTA; s
3) Wype — HanMeHblllan BAAroeMKEOCTh B CI0E OB l}:.::r M;
4) W*® — navaiblise Blarosanacs B caoe novwsw 0.5 M: :
3) coctomnne noceson (tafa. 7.1) Ha MOMCHT BCXOMOR WM BOe
sofnopaenna seretamun (f=0); -
a) mf, M®—nauansuue 3navenns OGuomaccw (cm. Taba, 7.1)

KaAI0ro OPrasna W Bcero pacTeHHA:
6) Li — HauadLHWe INAYEHHH OTHOCHTENLHOR NAoWaan accHME

KLLER NOBEPXHOCTH i-r0 OpraUa;
J“Pg' | J:l-fﬂ EEPI!:JEHH KOIOCOBMX  KYALTYP Mg max — MHHCI!H::!:
BOIMOMHAR MACCa ICPHA, KOTOPAN 3a03€TCH HEX0aA H3 (akTay )
(Ha BCXOAW) TYCTOTH CTORHHA H NOTCHUNAIBHO m::i.q;ﬂ:ﬁuux [ﬂlpuﬁyn_
THBHON KYCTHCTOCTH, PASMEPOB KOIOCE M MACCH aepeH, np

UK AAHHOMY COPTY;
= r) :1’.111 Hﬂp’!:ﬂ[ll-ﬂ'.‘lﬂ M — cofepanie cyXux BCULECTR B MaTepH

CKOM KAy0He;

TaBawua 7.1, Hasasuuue LAMEME 048 OUEHKN ArPOMETCOPOJIOTHYCCKHY YCaAomMA
POPMHPOBANHA FPORAA CEALCKOXOIARCTRENNME KVALTYY

Chenoe HTEARHAN RAIANE
ENOMBZA OpFamon, oou=" mnrq:-L'lhfqr':!!m‘.Li:‘r:nl{
Kyastypa
my mﬂ- m‘: ;,‘r‘
Ooleman nuienmia ﬂ.g-'lig g% g.g-'li; g.ﬁ-‘ﬂ? :E:: H:E%E
i S B W 0.017 | D030 .10 | 0ol
Kaprodeas 0,523 0, 158 1, G} 0,0137- 10

B) HHpOPMAUNKD B TENEHHE BEETALHOHHONO NMEPHOIA:

) emeHenHYIO;
Fav Tmazy Twm — CPEAHAR CYTOUHAA, MAKCHMAALHAA 1 MHHHMAJ LH

TEMACpaTYpa BO3AVXA; .
duw —F r:ip?mmm CYTOUHLIA AedHUNT BAAKHOCTH BOZAYXA;

Ia

55 — UHCAO 93coB CONHEYHOID CHAHHA 38 CYTKH;
0 — cymsa ocaakos 3a CYTHH;
G) ackamnymo:
¥ — 3anacw NPOAYKTHBHOH BJarnm g MDAYMETPOBOM  CI0€ MOYAH,
H — ypowens rpyntonmx Boa;
Eint — CTCMEHL MOpaMeHnn PACTCHHA Huderuned;
By — CTENEHb NOBPEMX 1eHNA PACTEHNA 3aMopoakom,

Has onpeieacunn ouensn creneny BAHAHNA ArpoMeTEopoIornye-
CRHX YCA0BHA Qekais (Wan awGoro APYToro paccMaTpHBACMOTO [e-
pHELE) Ha popMHpoRaHHE Yposan weofixomnmo [194, 196, 202]

I} npoBectn no moaean PAcUET AHHAMUKN GOpMHpOBANNE Ono-
MACCR sepha (kayOued) npu cpennny MHOFOJIETHHX  arpoMeTeopoio-
NTIECENX VCAOBHAX! FOTOBHTCH Macchp HCXOAHKEX AAHHBIX, 8 Tawme
UHPCACARKOTCH  CPeaHHe MHOTOJETH e AHAYCHHA METeOpOIOrHIecKIX
FIEMEHTOR 33 KamAbi AeHL BereTaunoHHOro MEPHOMA, ACKAAHLIX 3a-
HACOR NPOAYKTHENOR BAarm, ocymecTeasercs PACHET XAPAKTEPHETHE
HHAMHEN opyMHpoBaHns Vposas;

2) nposecTn no Mogean PACHET IWHAMHEN OHOMACCH BereTaTnn-
HHE B PenpoAYKTHEHKY UPra”Hop B TeRYULEAM FOAY: OT AaTh Nossge-
s BeNOAos  (Bo3oGHOBICHNA BETETAUAN) a0 MOMEHTa nposeacnns
PECUCTOR GEpYyTes DakTHYCCKHE Aallble, XapakTephaywoume arposme-
TeOpPOSGEHYCCKe }’fﬂﬂll'lllﬁ. 44 ﬂt:'lﬁ.']l:ll}'fﬂ HHCTE BEreTAHOHHOMD
neproga Ao colpesanna)  GepyTes CPEOAHHE  MHOrONCTHHE 3HAa-
TEHHH,

B caeayouyio ACKANY HE MOMEHT OUEHKH GepyTes onste dakri-
HOCKHE QaHHLe {:JT AAaTH BCXOMGR), a Venomua J]ud.'ﬂf.’t}'}l:ilul:'h} nepan-
VLA YUNTHBAOTCA N0 Cpeinnm MHOPOTETHHM AaHWEM B T. 1. B ntore
'AROIO Pacuera yeAoBNMA KamAof Aexkanm OYAYT olueHens ¢ VUeTOM
CA BN XC R s L LTI MpEimecTayY 0Mero nepHoaa wa gode noege-
AYHIHX  yeaosnit nepuoga BETCTALUHM, NPHHHMACMMX Kak cpeanne
MHOroOdeTHHe, B Teyenne HEFCTAUHOHHOTO nepuoda Gyner paccunTana
fnomacca aepma (Kaybneit) ¢ yuerom PAKTHICCKNX Yeaonnid nepuoi
ACRAAN pereTaunm, neppofi — BTOpoil aexkan, nepeoi — TPeThel ackan
HT. A

3} conocraemTs PACCUNTANKHYID © yueToMm arThyeekiy AEHHIX,
'tilﬂHI-:TEl]ll:j}'lﬂlltJ!x EFPHME‘TEGPU.TDI'IWECHHl:' Yeaopna P-'II:EMETF]II!EH‘-

Mo nepwona, finoMacey sepua (Kaybuefi) ¢ OGuomaceod FCpHA
(KayGueit), paccuntannon N0 CPEANHM MHOTONETHHM a0y,
Lnn ouenwn ArPOMETEOPOAOT HUCCKN X YCIOBHA  nponapactanmnsm

KYALTYPH B nepeyio ACKANY BereTamm

fpHiATa caexviowan dop-
MYy.aa:

Gy =ity gy Mg i 1

(7.2)

e £ — ouenka ATPOMETCOPOIOTHNCCRIX  YeaoBiT nepeol  aekau

BEreT Ay Mg i — GHOMaces 3epha (kaybmeRt), paccunrannas 25

AN ¢ yyetom PAKTHYCCKNX TaHHMx, XAPAKTEPHIYIONINK arpome-
T"-"'J'.IU.'I'[:rir'rL'E'HH'l'." YCNOBNA NEpROfi nexaqm BCTETAUNM, Ha done nocae-
YR KAHMATHYECKHY Yeaonnil, r-u-2
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Ouenka BTopofl H BCEX NOCASAYIDWHX [eKan BereTauup npoBg-
ANTeH no gopuyae
i
C=—tBl. (=2 3, ...0, (7.3
g iph —1 L -

rae Mg — OGnomacca aepua (kaybueil), paccuUHTaHHAs NO MOLeIH
¢ yuetom BAKTHUECKHX AAHHBIX HA JATY OUEHKH, M~ Mg —
finomacca 3aepha (KayGuefl), paccyHTaHHaA N0 MOLCIH NPH OUEHES
NpeAeCTRYIONEro nephoma, r+mM—2, -

Mo mepe nocTynjieHns HOBOR HUQOPMALUHN O PAIBHTHH CCALCKOS
X0FANCTECHHBX KYALTYP HACTh NapaMeTpoB MoAcielt KOppekTHpYeTCH
[lpn npoxosgeHnn (a3 KOAOWEHHE — UBETCHHE HMEESTCH BO3IMOMS
HOCTH, NOACTABHE B Bapamchns (3.3), (4.18) u (4.25) couTBeTcTRY
mHe FTHM PaszaM B KOHKPETHOM TFOAY CYMMbI TEMNOCPATYP, CKOPpeHs
THPOBATE NAPAMCTPH STHX BHPamMeHdll, ONHCHBAKUINX HIMeHEHHA
HHTEHCHBHGCTH ri]nmc:HHIesa H ABXAHHA B ONTODEHEIE Rad M ERT, Ii:!'_'.’HI'l'
WHH NEPHOLE BEreTATHBHONG B PenpOAYKTHBROrO pocta Bi W v

Taknm obpazom, GYHKUHN Qe Ggi Bi B v GYAYT AJANTHBHBIMH,
HIMEHAKLIEME CBOH NapaMeTpu B HAaMaoM HKOHKPETHOM rofy o 3d-
BHCHMOCTH OT CYMMB TEMNEPATYP, HAKONHBUWIHXCA Ha (aszy KOAOUIEe
nHA (BMMEeTHBaHNA, GYTOMMIALNN).

Hageetno, 4o cyMMa TEMOEPATYP 33 NEPHOA BCXOAL — KOAOWIES
Hige He ABAACTCA B CTPOROM CMHCIE NOCTOAHHON BeaHIHHOR H OF
rola K rogy NPeTepneBacT HIMEHeHHA, HUOTLa N0BOIBHO 3HANETEAL:
nwe, Henoaszopawme B TAKHX cAYY4dAX OCPEAHCHHHX NapaMeTpoB.
ONHCAHHBY BHWE QYHKUHE MOMeT NPHBCCTH K NOTPEMIHCCTAM B pacs
yerax, Ocolenno 3T0 OTHOCHTCA K pacuery OHOMACCH penpoayKTHBs
HWX OPraHos, KoTopas npy pakTHYECKH MeHBUIHX CyMMax TeMIepa
Tvp HWa azy kogdowenna OyAeT 3aHNACHa H NpH dakThyeckH (oab-
WHX CYyMMax TeMmnepaTyp Ha 31y aszy COOTBETCTBEHHO 33BLIICHA.

AJANTHEHMM MAPAMETPOM MOAENER ICPHOBHX EYALTYP ABAACTCA
TAKAKE MAKCHMAALHO BOAMOMHAA OHOMACCA 3CPHA Mg max, KOTOPAR:
KOPPCKTHPYETCA [0 MEpPE ONPeAcdeHHds B TCHCHHE BETETALHH 3MEMEH=
TOB NPOAVKETHBHOCTH KOAOCA H FYCTOTH CTOAHHA NPOAYKTHBHOrO creb:
JECTOA.

7.3. MeTonn oUeHKH YCAORHA MPOHIPACTAHMA
CEALCKOXOARACTREHHMX KYABTYP HA OCHOBE JEKANHOR

ArpoMeTeopoaoTHYECKOR HHGOPMALHH

[Mepexon Ha ACKBAHYIO HHQJBI.’:I“FH:ELI.IIH NO3BONAET BECTH PaCHeTh
Moaean kak ¢ nosmomsls 3BM, Tak w manofl BMYBCAHTENLHON TEXS
wikH, Preajmsauns KOAHYECTBCHHBX METOAOE OUEHKH arpoMeTeopos
AOTHYECKHX VCAOBHA [OMMHA OCYWECTBAATLEA HE Toadbko B Giopd
noroas, rae ects IBM, no n p obaacTHex ruapomerfiopo, A 370
OINAYACT, YTO HAAO PACCUATHBATE HA MHHHMAALHWE BHEUNCAHTEAN

Hisl BO3MOAHOCTH. -
Hexoas H3 anaausa YYBCTBHTCALHOCTH smofeneli npi nepexope o

pacueToB ¢ HCNOAbIoBamnes cytounofi mmpopmaunn [196, 198, 199)
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K PACHETAM HA OCHOBE TeKamuoll HadopMainnn cier . -
mHX npeancackennf [202, 203), AR S PR Yeporind
Ka9ecTBe  (POTOCHHTEINPYIOMECrD  opraua paccuaTpHBaOTCA
TOALKO JAHCTER, MTO YOPOULAET NPOLEAYPY pacueTa cymmapuoro ¢o-
TOCHHTESE 0 ACCHMEIHPYDULER NOBCPXHOCTI.
Cpelnni cyTounmit 3a ACKAAY NpHpocT GroMmaces nocesa (AM/AF)
'mﬁﬂm“ﬁﬂ pasHocTeio MeRay dortocHETesoM ancTeer @ § guxa-
HH :

AM!
TALE D 0 (7.4)

rae K — Auxanne, onpeieqaesoe A8 BCEro PACTEHNA B LeJoM:
vl
R'= ak(cn' + cq0). (7.5)

Bee napamerpuw, spasouiecs PYHEUHAMH CYMMBL  TEMOEpaTyp

(@, G, Bi, v;), PACCUNTHBAIOTCA KaK Cpeanse LA paccMaTpHBacMOR
JACKalu.
PocT oTAeALHWX Opranos OnucHBAETCR CHETEMOR YpaBHeHHA BH1A:

!
mb ! = mi -+ (pf 5= — ol )n,
I las, 1
m=r+'=m£+(ﬁ.{~ﬁui + ) u!rﬁF)n. (7.6)
[}

mihl-m:‘}'( ﬁm‘irm .|!|.I'I'.I£:_-':"|.I! )ﬂ

Fie n — LINTEILHOCTE PACCMATPHBACMOrD NEPHOAA, CYT.

Mpu pacuetax no takofi Mojenw oTnagaer HeOOXONHMOCTE pac-
.'IL'TE BIAT03ANAC0R MCKIY CPOKAMH HAGAIOIEHHR H MOMHO BOCHOL-
SOBATRCH CYMMAPHWMH aHaueHHAMN Baarozanacon. Heckoabko coxpa-
uiaeTcA o0beM HAYAIBHWX AAHHBX H ONEHb CYUICCTBEHND (e 12 pas)
CORpallacTes o6beM HeoOXOAMMOR AR PACUETOB ArpoMETEOpOJIOrH-
ECKON HHPOPMALHH, XOTA NPH 3TOM BO3PACTAET CPELHAN OTHOCHTE h-
Had owHOKa pacueToB Mo CPABHEHWIO C PACUETAMMH H3 OCHOBE ey TON-
IF!:ET ::ﬂ-cl:lo[.:ualgnnﬂﬂ{a n;mm;.uu ACCHMHANPYIOMEH NOBCPXHOCTH OHA

—_ . aan Guom
1897 % (ratm. 72}, i1 OMacchl PENPOAYKTHEHKX OpPraHos —
A BHIOIHEHHA PACYCTOR NO MOALAH 3ala€TcA ACKamMas arpo-
VETEOpOaorHYeckan mnpopmanna [202—204]

1) Fa, Tiax — CPeARAR cyTounas W MaKcHMaabnan 3a
TeMfepaTypa BO3QyXa:

2) S5 — cpeanee 3a fieHb UHCIO HACOB COMMEYHORD CHRMA:
1 3) W — zanacw npoaykTaeHoR Baarn @ MOAYMETPOROM
Moyee,

- Oaens BaMHEM ¢ TOYKN APCHEA MACCOBOTO MPHMCHEHHA B onepa-
'BHOR pafioTe ABASETCA TO, WTO Nepexoa Ha ACKAARYIO nndopua-

aeKany

CToeE
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Tabama 7.2, Cpeanss ornocireasian omndss () pacuera oTHOCHTEARIOR

NAGIAAH AHCTLER W GROMAOEH p-erlpnnﬁ-nn"u: OpraHos HE GCHDBE AEKAANOR
arposeteopriornzeckol nndopaanE. o ANy onuTon, AROREAEHHNWY

n Mogmockoswe, 1976—1979 rr.

Dezwfien pacueTa, 5
bl et Lol b OFTH T T HaR AHOSINCC PR PEG T H S
EACILERN AHETEE P st
Consan noenigs, Muponopckan 808 14 (27) 18 {16]
H;mnnu Aamens, Mockosckrl 121 19 (24) EE (14)
Opee, Jeropcknl 78 22 () 27 (12
Eaprodeas, Jetckocemcini 18 (23 21 123)

Mpuvenarne B cxolkax YEAIAH0 THCID HIMCPEARDL.

NI NOABOARET BECTH PACUCTH M0 MOLEIH HE TOALKO © NOMOULLID
SBM, Ho i ¢ noMOULK Maaofi BeuncanTeasiol Texmnrn, Laa stof

P WEAH  MOEYECHR HeohL0IHMbBe

;-} Talaius 0 HoMOrpaMMel, YOpo-
HAWIHE  ApoueLlypYy  pacueToR
[202, EHEI-]-

Kag 1 awbue BCnoMoraTeib-
HHE pACUETHHE MATCPHAAL, FTH
TaliHuE AOCTATOUHO ofBbeMHM,

HE NOIBOJAET NMPHBECTH HX MOJ-
HOCTBIO. B
E[I’_'HD'I'I'_':IPH'E H3 BCNOMOraTedLHEX

Iy MATEPHANOE  NPHBXIATCA  HA
puc. 7.1 © B TaGa. T7.3-—7.53
i
i
'y Fre 7.1, HoMorpassa Qa8 pacseTa - o

e MiieHANE OpA OITAMAIRHEX VLIMEHAX
¢ & penao- n maaroofecncucnioct i B e Ak
": WX YOAOBHANX OCBCILCHROCTH

L ] i ] Ll i Llindps = BaAc PMECTHES — IETCHCHRSOETE
a 3 7 K] & 5 Land  dpOToCHNTELE I [Br-m-3)

g coxkpamienios eBuae. B noanosm obbeme oHN NpHBCACHW B «Me-
TOAHYECKDM II!I!H.'IIﬁ‘IlII g olUeHEe -H:I']J'i]‘IH."TL'IZZI[.'I'I}.'II'FFH'-IWH]!!'-;

wepnozemioli sone PCOCP» [202], a Takse
nocofi o COCTARTEHHID arpoMeTCopoaorigecroro
neit ofigacthofi yvposafuoctn kaprodean ma ET
Kpowe npuseacunnx B Taba. 7.3—7.0 Jdannux,

nporvoaa cpeis
CCCP» [203].

B rpagagn:
1) anavennn napaMerpa yo opuyan (2.2) B 3aBHCHMOCTH OT 385
nacos Baarn B caoe nouss 0,5 M # HAHMEHBIIER BAArOEMEOCTIL

Iz

A OrpafHdeHHs  oOBEM KHHTH

KaLuecTRE TNpHMepa

TeHcHEROCTH dhotocuHTexa [T oanmall s

veaosnis
dopMuEpoOBANKA VPORKETHOCTH oaumof muennnE oanmol pan B HesS
B aMeToanuccKoM

B HHCAD STHES
MATEPHAIOR BXOAAT TaKXME CARIYHMIHE BCOOMOrATEILHRE Talbaub

Tabawna 7.5, Npustep pacyera nepRoro casracsoro dopuyas (238} no pammsm
o WHCAE MACHA COMEEUNOrD CHAHMA 55
n
IO NEECE ) 1266 g5l S5 w | 1268885 |--'l?]l £y 1008 e 131
1.0 12 65 4.1 a0, 38 12,0 b b ] | 15,1 443, 50
1.1 14,34 1.2 a2 05 121 Ak, B |5, 2 447,35
1.2 16,08 4,3 #5006 12,2 A35, 40 15,3 451,21
1.4 17,85 1.4 88 18 12.3 a3 01 15,4 425,07
1.4 19,67 1.5 o0, &8l 12.4 e 62 15.5 158,495
1.5 21,53 4.6 a9%, 46 12,5 e [ 15,6 Wi B
1.6 3,43 4,7 06, 13 12,6 K ET 15,7 J6, T
i.7 s ar i.8 O B2 12.7 a0, 58 15,8 i, G2E
1.3 L | 1.5 1l 53 1.8 anr T 15,8 474, 5%
1,5 s ) i, 10,25 2.9 Ji0, 83 15,0 178,41
2.0 ) 3.1 106, 55 13,0 W54, 50 16,1 182 %5
. : | - . 13,1 TR, 19 16, 7 S8,
: - . 13,2 71, Bh 16,3 450, 22
: i 50 475, 5h 5.4 494, 17
|

Tabadia TA. Awavenna mropors

caaracMors HopMyau

(2.38) 315 (A+8)"". Hom

"l pedafibi = LR Y i I odor pei e twasn
ELad ¢ L — iHSrCEaN
HIHE=aTa LIH [HITA
CTHHINN | b q | [ 11 1 X i
50F 244,56 | 238,96 | 22701 | 559300 | 217,20 | 210,39 | 199,19
5030 2422 45,84 22530 8 Hha® 214,649 HIT, T4 %45,
a2l 290 82 | #9330 | 20285 [ 56030 212,06 | H3,0E 193,77
31%30° 297 41 230,92 | 200,599 | are a2 | MR 40 195,04
_ 5o 24,97 | FEg 42 | 217,71 a7 N, | 199,71 188,31
.hl_:l.l.'-_':“]r 32 51 | 25 4] 215,12 hR= 3 I 1497 .01 | 85, 5
_ade 230,03 [ 22337 | 212,50 587 1,41 194,79 182 &l
i XT.R2 | 281 X9, 87 e R | 191 56 | 80,04
54 X0 | 2AM | M7 e i 1600 | i4.83 | 1773
e | 45 | 25,64 A, Sk = 163 o7 185 s 174 .5
55 2% 88 | 213,02 | il a8

2) nanume ann NOCTHOCHHA I-JFIHI.I-'L'II"I i
4) lanHble A% NOCTPOCHHA ITAAONHWX rpadueos do, g fr P

fir 1 Py

no qopmyae (2.2);

4) rpadmen gan pacvera cpeanell AHEBRON TeMNepaTYpH BOIAYXA,
a) IHAMCHHA PYHKUHA v s B Up, 8 TAKMEe WALl pAa APVEHX Ma-
TEPNaIos.
B veazannwx Belle MeToluveckux nocobmax [202, 203] nocae-
IOBATEALHG onicaHa BCA npoueaypa pacyeron. s kasaol Tadanum,
CONCpAAWER ONHCAHRE BWYHCAeHNl Kakoro-1ubo napauerpa, npH-

BeAcHa CODTECTCTBVIOWIAR pacweTHan Tabania, KOTOpAa

COIERENT

ROHKpeTHEil npumep packera. Benosorateasime Tabanuw u HoMo-
PaMME NO3BOIADT OCYILECTBHTEL UCALIR PAL NPpOMERYTOHHEX pac-
HETON, Y7o CYIMECTREHHG CORKpaLlaeT JATPATH BpEMENN HA NpOBCICHHE
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'y

PacueTa OUEROE  ArPOMETCOPOIOrHYECKNX  VCAoBIA NpoHIpacTan

CEALCKOXOIARCTBEHNEX EVALTYP B ONCHaATHRHOM poHEEME,

Tabamua 7.5. Havaasnue snatienis GHosaccs o0T1CAHWE opranos {F=m=7)

u oTHGCHTEARNOA nAsmanH accHmuianpyoniel nosepxmocty (MPem—%) Kaprodeeas

HA OEKAdy BCXOORE B JARHCHMOCTH OTF FYCTOTH CTOARHHA pac

Fycrora eToanna pacTemsd pa eRagy BENOIom, ST - MF

KApaKTepHCTHES
2.0 2.5 . 78 15
Macea aecTuen my [, 02 1.31 | o7 1,66 3,09
Maecca crebael m; | I 73 0, 40 47 ) 1,11 1,18
Macea woparelt mip | b 1.50 | &0 § 1,30 4,50
Macca kayfuedi my| 0,00 0, 0 0, 00 : 0,00 0, 00
Macca Boero pa- o84 | 391 | 38 | ... | 897 | 9len

CTEHAA KapTodens
M

Copcpsanpe cyxnx (35,00 | 43,75 | 52,50 cee (1225 131,25
BOULECTE B MaTe-
PHECKOM KayvEee

M
f}:lrﬂ{“l'ln'.‘lhlrim 0,03 | 0,03 | 0,041 - 000 [ 0,103

AAORLAAL acCHMA-

ANpYIOUIES MOBCDX-
noctw L

fireme |

& SO

%O

Pre. 7.2, Cxema |l:|an:-:||:ma o MOJETH ¢ AOMOMILE MaAol BEYECAHTEILHOA
(aamcrr 1, 11 ® II1).
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TEXHHE

Obuian cxema pacYeToB No MOAEAN HA OCHOBE Aekaauoi arpome-
reopoaoreeeckofil nudopMauin ¢ moMoulb Masod BRYHCAHTEIRHOR
TCXHHKR npeactapicHa wa puc. 7.2 w 7.3. Ha cxeme NpHEATH cae-
LVRIIIHE  YCAOBHHE of03HAYCHHA: poMOW — BXOZHAS HHpOpMaUAa;
LPYTH — NAHHKE, ONpEACAReMBE N0 pacdeTHHM TabaHuaM § :rpmprr:
KAM;  NPAMOYPOJALHHKH — QaHHBE, KOTOPHE PacCYHTWBAITCH ¢ Mo-
MOWBIO MAN0R BHYHCAHTETBHON TeXHHEN; CTPEAKaMH YHA3aH NOpsIoK

ST TNCCOCC0

l\"\,‘_

e

AM

<
o
|

Pue. 7
(e Ty )8 PACIETON 00 MOZEN ¢ NOMOUNO Ma%0R BMSHCAITCTHON TeXHANN

HPOBCACHHA PacyeTos; YeAopHoe ofkos

ey R | MHIGHANCHHA  BCONYMHH  NPHBEACH

v:nmﬁﬁl::u:;a ar|m.1_-|ﬂeujl:|~m1t:urulu-cmm YCAOBHA NPON3PACTARNA CEALCKO-

* ; HHWX KYALTYP Xapaktepuayer no CYICCTBY TOALKO YCAOBHA
UpMHpoBaHNA GHONOTHYCCKOrD YPpo#as, TOrda Kak OCHOBHEM ofbek-

TOM  arpoMeTCopoAOTHYeCKOrg npor
! I HOIHPOBAHHA ABAAET
NOSHACTBEHHORO Ypomas, ; e |

lhana 8

M!.ETDII.H MPOTHOIHPOBAHHSA YPOXKARHOCTH
OCHOBHBIX CEJIbCKOXO3AACTBEHHBIX KY1LTYP

I". HY L k E

r“-r I: }fi:xE: YEAIWBAJMOCH PaHee, coBpeMenHan METOAONOMHA arposMereo-

“_I.ﬁl 'THMCCKOrO NPOrHOZHPOBANKS Ypomaiinoctn Pa3BHBACTCA HA oOC-
v Npiiunmos w nousteil, ohopmysnpobannnx M. C. Kvangom,
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E. C. Vaanoseii, A. B. Mpoueposus, 10, H. Ynpkosuy, K. B. Knpn-
ansesoit, B. A, Monceiing, A, Il PepocecsbiM.

MeTofl  NPOrHOIHPOBANNA  NPOAYKTHBHOCTH mnmgf: MEHALE,
npeanowennuie Kyankos [104, 107] u Yaanoson  [259, 262, Eﬁgl,.
apoBofi nuennls, paspadotannse [1POUEPOBRIM n Kupnansesoi |84,
214], kyxypysw, cosfannue Unprosmm 284, 286], Tpas, paa;mue.
hegoceenny  [266], ApuaNck TOM payuno-MeToanteckoil Gazon, Ha
GCHOBE KOTOPOR GMAM BHNOJANENH BCC NOCACAYOUIHE HCCACA0BAHNA
B sTofl ofaacTH arpoMETeOpIOTNYECKHX NPOTHOIOR, pa3BNTB HOBLIE
NOAXOAK K pemennio 31of npolieMsl, e

He ocrapasanBafich HA JETaJbHOM PaccMOTPEHIN ]:E.:I:[I.:IHE;LIT:::
STHX HCCACAOBAHNA, NPEACTABIEHHC O COBPEMCHHOM COCTO
;u.: fawT paboTw ill]i:i. 9G4, 287, 308], a TaKme NPOBEACHHBIN HAMK
anaanz [159, 197], ykamem TOAbKO OCHOBHHE pazpaloTEH, BHNOA-
HEHHBIE M0 OTACABHEM KYIBTYPaM.

Cpean HecAeaoBaHui, NOCBAMCHHEY CO3MAHNID METOAOR M pOrHO-
FHPOBAHNA YPORKAHOCTH O3HMEX W PAHHNIX APOBLIX :ﬂ:p}mnuxl KV k=
TYp, HeolXOAHMO BbACTHTL paloTh  no MPOrHo3dpoBaHIIo G%Ip-u-man
panMof nwennus [11, 62, 131, 313, 371, 385], oanmoi pau [60, 245],
osnmoro susmena [50], aposoi nwewnuw [7, 209, 231, 307, 335] . apo-
soro aumens [58, 68, 158, 175, 231] n osca [69, 168, 178], a rakHe

MeTOL NpOrHosa NpoayKTHENOCTH 3CPHOBLIX EVALTYP HaE OCYIlaeMbIx =

semanx [181, 193, 195). TlpuMennteasHo K STHM KYALTYpam pai-
r - = (3 H
paborkn Hanboaee MUOTOUNCACHH Nk
s nosAHEK TenaoanbnEEx KPYNAHEX | sepHOBOGOBHY KYALTYR
TaKKe TPEAAOKEHH PaIANuNbe MCTOAH MPOTHOIHPOBAHNA NPOLYKs
THEHOCTH STHX KVALTYDP. K HHM OTHOCATCA METOLW NpOrHO3a YpoKad

kykypyam [59, 343], pmca [6, 280], rpewnxn [77] n ropoxa |?EI|‘:
BeleTen co3lanie METOLOB NPOTHOINPOBARHA YPOKAad KapTO@CIs

121, 18% 275, 298, 386], caxapuofi ceexaw |85, 94]. apna 89],
|[|:::r.m1lle'|lnma (125, 126, 128], xnonka [139, 140, 166], rabaka
[98, 123], wan [124], unTpYCcOBRIX [276], cenmux Tpas [51], a Tarme
cenokocos i nactuu [9, 13, 48].

Mpu pazpaboTke MCTOA0B NPOTHOSHPOBAHHA YPOMAHHOCTH OOk

CKOXOZRACTEEHNMX KVALTYP B KadecTne BaMueRmmx Mu paccMaTpis
BaAH NPoGAEME DUCHKH CAOKHBIINXCA H OXMHAAACMBIX arpoMeTeapo-
AnCHYecKHX yoaosdil GopMupoBANAS YPOMAR, ONpCLEICHIR HEE P
ONHKY NOKaZaTened, yueTa NocTOAHHO AeCTBYIOMHX (PakTOPOR.
Hecaeroranns NPOBOANIANCE KAk B paMKax pasBUTHA CTATHCTHY

ckoro [169, 172, 175, 177, 178, 179, 182, 184, 191], Tak n 1MHAMHKO
cratneTnueckoro  [193, 195, 198, 199, 203, 204, 205] nanp?mcuﬂ
NPOrHOZNPOBANNA  TIPOAYKTHRHOCTH CEALCKONOZANCTRCHHRMX  KYALTYP

8.1. JHHAMHKO-CTATHCTHYECKHE METOAW NPOTHOIHPOBAHWA
ypoXafnocTi

Y pokafinocTh cebCKOX03ANCTBENHEY KYALTYP ONPENeaRneTes YPOBHE
KYALTYPE 3EMACLETHA, NOYBEHRO-KAHMATHUCCKIMHE 1l NOTOAHBIMIE VCA:

BHAMI pafiona BO3ACIWBANHN.

1%

Bpesednne prad ypomadimoctn Y, MOMHO paccMaTpHBATE Kak
CYMMY ABYX cAaraeMpx — AeTEPMHHHPOBAHHON COCTaBAAKIWER 1 cay-
qafiney oTEAoHeHni oT nee [183, 188, 198, 199, 203]:

¥Yymu f{f) + ey, (8.1)

rae f{f) — HeRoTOpan HecayuaiHan (PYHKUMA BpeMeHH (TpeHd); & —
CAYHNARHAR COCTABAAIOMIAR BpeMEHHOPO pAAa  (cAydainul  KoMOo-
HENT ).

Tenaenuua ypoafiHoOCTH 3aBHCHT OT BHEAPEHHA LOCTHRKEHHI
HAYKH M TEXHHEN B [MOPAaKTHEY, YBCJAHUMCHHH 3aTPaT TeXHHUCCKHX
CPEACTE, YAYHIIEHHA OPradH3aLny TPYAa N BHECEHHA YaoOpedudd, wa-
MECHEHHS COpPTOROR CTPYKTYPH noceBor, Meanopaunnn. Oua spaseTcH
CACACTBHEM MOCTEMCHHONO  YAYUIEHHA KYABTYPH 3CMACLEIHA NpPH
IL'FI[‘..'.'I.III'."]I }*PUHIIE MOMBCHHO-KIONMATHHECKAX FL‘J[}HIIE. ﬂTHJIZ_]lIL"H’IIﬂ !."p[_]-
MARHOCTH OT cACMHBIWEACR TENACHUNNT ONPELCIRIOTCH raasHuy obpa-
FOM  ArPOMETEOPOJIOrHYECKHME YCAOBHAMNI BEreTAUHONHOIO NepHOLE
ROHKPCTHWX JET,

[pornos ypoKafinocTn MOMHO AelaTh ¢ YNCTOM 00CHX COCTABAR-
HHUHX BPEMENHOrO PAga: TPeuad — NYTEM MPOCTOf SKCTPANOIALHH
¢ MOMOULI0 A60r0 B3 CTATHCTHYECKNX METOA0B NPOTHO3A N0 OLHOMY
BPeMEHHOMY PAAY H OTKAOHCHHA ©OT TPeHAZ — ¢ NOMOWBKD  MeTO-
AOE OUSHKH arpoMercopooriyeckiy YoI0BHIE NMPOHIPACTAHHA KVJb-
TVpH,

MeToanaores  ARHAMHKO-CTATHCTIYECKONO NPOrHOIHPOBAHHA YPO-
wan 204, 205] onupacten, © O0ARGA CTOPOHH, Ha HCNOAB3OBAHHE
MCTOA0B NPOrHOIHPOBANHA N0 OQHOMY BPCMCHHOMY pRAY, WHPOKO
HCMOALIYEMBX NPH NPOTHOSHPOBANHHE SKOHOMHYCCKHX ABJCHHA, ¢ ApY-
rofl cTOPONE, — HA METOAW OUESHKH YCJA0BHA (OpMHPOBAHHA YPORAA
¢ MOMOLLL MOLEAET NPOAYKUNOHHOrD Npouecea.

Mpusenenne MeTonop NPOrHOIHPORANNS NO OAHOMY BPEMEHHOMY
PHAY XOTH H NPeAyCMATPHBAET NPOBEACHHe HCCACAOBAHHR nmo BHGODY
HaHGOAeE NPHEMACMOrD NOAXOAA K IKCTPANOCASUHN TEHAEHUHH Ypo-
HAAHOCTH, OANAKO METOAOJOPHA ITHX HecAenoBaHHll Xopomo paspa-
DoTana. JKCTPANOAAUNA TEHASHLHH YPOXAAHOCTH He BHIWBaeT GObL-
IWHX 3aTPYAHEHHER.

Henoawlosanne MeTOA0B  AHATHOCTHEM  ATPOMETEOPOJOrHYCCKHX
VCAOBHA NPONZPACTAHHA CCABCKOXOIAACTBCHHMY KYALTYP AAA OUEHKH
OTHJADHCHHA 0T TeHIeHIHH YPoRafnocTH, OOVCONOBACHHBX BAHTHHEM
MOFOANBX YCAOBHA KOHKPETHHIX €T, NOIBOARET pPEWHTH ABE Npo-
Oaemn. [leppas 13 Hux — 370 OOWMYNO BOINHKAKWLAR NPH NPOrHOIN-
POBAHRE YpOmaAnocTH npobaeMa KOMIACKCHON OUCHKH CAOMNBUINXCA
ArpOMETCOPOADIHYECKHE VCAOBHA W HCXOAHOrO COCTOSHHA NOCEBOB
KO BPCMCHH COCTABACHNA Npornosa. Bropaa npoGaesma — 3To pelenne
JAAAYH COMAcOBANHA B CANHON CXEME PasIHYNKX NPOrHOCTHYECKHX
JAHHKIX,

ST OCHOBHEEC NOJOMENHA ACAANT BOGMOKHEM paipnTHe Goaee
OfUNY  MOAXOAOB K OPOTHOZHPOBANNID YPOMafHOCTH, NOBOARKIT,
ocae CleHKN Teorpaduyucckofl HIMCHYHBOCTH NapaMeTpoB Momedei
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(popMHpOBANKEA YPOMaR H NPOBEACHHA THCACHHKIX ':IHL'I'[IZ":pl-I!':[l.'Hnmﬂ.
nepeiTi K MHHAMHKD-CTATHCTHYECKOMY IIPE&FH{EJHDDJ_:INIIIHJ VPO aAnHD=
CTH B pPasiiuHbBX NOUGENHO-KANMaTHHCCKHE 30HAX CTRAHE. :

PazpafoTka TakHX METOAOB MPOrHO3a BOIMOMHA TOABRG nocae
npoBeACHIA HCCAEI0RANHA CAYMAAHOMD KOMOOHEHTE BPCMCHHEX PRIOE
yposaes [183, 188] ¢ ueanio NpoBCPEH FHIOTEIW O npaBRALHOCTH
puopa BHAA TPEHAa, 4 TAKMe FHNOTE3H O TOM, NIO E.'l"g."-]ﬂFIH:JI[ KOM-
NOHCHT NPERCTABAAET coGOfl CTAWMOMAPHHA cAYYaliiBER npomecc.

Hocaciopanme cAy9afiHOro KOMNOMEHTA BPEMEHHRIX PRAOE YPO-
wafinocTn. B xavecTee npuMepa npHuBeneM OUEHKY cayuafiHofl KoMmo-
HEHTH BPEMCHHBX PRAOCE YPORAAHOCTH APOBOTO  AUMEHH H HapTo-
I!Jnfnllll.i:uu npapiasioM BuGope TpeAa OTKAOHEHHA OT HETO Oyayr

HTL CAYYANHERA XapakTep.

“m_.-l_,"lﬂ Jl-lrpmtl:"pl-:li ncEnmm!;L rEnoTesn (HaMeHenne caysafinofl Bean-
GIHE £y HE CBA3ANO ¢ HI3MCHEHHEM BPCMEHH) BOCMOALIYCMCH KPHTE-
pHEM cepHil, DCHOBAHHOM HA MCAHAHE Emed BUGOPKI [270].

Mg Toro 9TobH HEXOAHERA PAA NPEACTARIAA cAyHaRnY© BHOOPKY,
NPOTARCHHOCTE Emax (1) CAMOR AJAHHHCOA cepHn {nmnnmnamﬂmucth
naocos HAH MHHYCOOR, NOIYYeHHBIX NyTeM COnacTARTEHNA hdH{JIﬂl;c]
yaeRa pRaa ¢ meananofi) He AOKHA OETh  CANLIKOM ﬁn_nhum 2
a obmee uncAo cepit vin) — CAHMIKOM MANCHBKHM. Bufiopka npu-
FHaeTeR  cAyYAlmof, eeAl  BHEOOANAITCA CASAYRILRC HEpaBCHCTRR
(a4 5 %-Horo VPOBHA 3HAMHMOCTH):

e (1) < [3,3 (1 2t - 1)) (8.2)

vim >[5 +1- 1,964/ — 1))

Urolil noJdy4ATh ACBLE 9acTH HEPAReHCTR (8.2) ma orkoHenHf
OT TPEHNA £y, Eg, ... En, OOpAIYEM /AR KaWIOR H3 paccMaTRHRASS
sux obnactell napuawwonnui paa e, @, .., #%, rae gV — HaHs
MEHLLEE W3 BCEX OTKAOHCHE, 8 #meq — MEIHAHA 3TOTD B[P LEOH -
HOMG PALA. Janee noayans Jlﬂt.mr‘.:l_ﬂﬂ:lﬂ!ﬂl-_ll[‘]l:th MAMCOE H MHHYCOB
no caeayiomemy npasuay. Ha i-w mecte (i=1, 2, ..., n) crapuTCH
apaKk Nawe, ecan i-¢ nabmoledne B HCXOAHOM PAAY NPEBOCXDART MES
ANBAY, W IUAK MWHYC, ECAH OHO MEHBLIIE MEIHAHH. Ecan i-e nabaw-
ACHHE PABHO MEAHAHE, OHD onycKaeTCH. i

Ilawnue pacueTa NPOTHKCHHOCTH CaMofl AMNRHOR CepRi Bmnax (1)
n obmee uneao cepuii vin) AnA kamaof  ofnacTh  npHBEIEHH
a Taba, A1, Cpaspesne JAeBwX n npaswx uactefl wepasencrs (B.2)
NOKAIWBAET, uTo ofa HEPADENCTBA COPABELANBH  (CM. Tflﬁn- 21).

lunotesa o cayuyaiHoM XapakTepc oTEAGHERNA VPOBHER BPeMCHS
HOTO PAAA YPOMafiMOCTH OT TPEHAA NPHHHMACTCS. Takum obGpaioM,
BOAPACTAONIAA TEHAEHUNA YPOKAAHOCTH XAPAKTEPHIYIOLULAR jfpl:llEll':ﬂb
KYALTYPH 3CMACAEAHS NPN CPEAHHX MOMBEHHO-KANMATHHECKHX e
BHAX, HCKAKYEHA W3 BPEMEHHLX PHAGE BCPHO. ¥

Mposepsm FANOTEIY CTANHOHAPHOCTH caAyuafiHof KOMNOHCHTH BPEs
MennuxX paaos ypoxafinoern [270].
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FaGamna B.0. DuenEa npansAsiocTd BWbopa TpeRaa

O T Ehﬁ.'r.l."'l'.llll hvaeTypa *llll““ v o) A lga =15 i' 1‘1 =085 11_—.'|_|
Huanoeckad ol Apomodl AaMeiIb a Lk 7o 6,23
Bosorodekan ofa, | Kaprodgeis i 11 7,24 £, 23
R aaysckan o Raprogeas 4 iz T.0d G, 23
Mapiiackaa ACCP | Kaprodiis 3 15 7.55 6,24

'ﬂﬁ.‘H‘lIL!III:IU VEAUBHEM CTANHOHAPHOCTH l_‘.'l:."iIEi_[IIIZ]l'I} NpOuecca Hi-
AAETCH YCAOBHE 3@BHCHMOCTH ABTOKOPPENSUHONHOR QYHEUHE TOWIbKO
0T BEAHYHNE CABRHTAE PAINOCTH APryMENTOR f; — f; ==,

EctecTBenno, 4To 144 CPaBHHTEIBHO KOPOTKHX BPEMEHHHX PAIOB
:.'|1'!|:'Hi.|l-1E|LI~L'T'i[ HFI‘L'I'L!EFIHH ATOMG !.'L".II:ZII.I-H.!{ MOMET ﬁlﬂ'l'ln. TiKITRKO [lpllﬁ.‘.lll-
AHEHHOIA.

Alna eayuadinofl xosnmouentH ¢ (f==1, 2, 3, ..., 1) nafiaesm 3va-

GeHHC  ABTOKOppeaAusoHHofl  dymkumm i, . ... et . 3atem

HCEIUMHM Nepeoe HalamacHne o BRYHCANM HOBYID aBTOKOpPpPEeIsd-

onnyo dynkmme rf' ", e, ...,y . TNonoGuwm  obpasom

Ry B—=k (B =01, 2, ..., k) vabawaeunit 1 pEYHCAEM 3HA-
qcnne (k4 1) astokoppearunonnoi ¢ynsunn. B wtore noayunm t
FpyIn KOMpPUUREHTOR ARTOKOPPCEASLNN, B KAKAVIO H3 KOTOpLX OVvier
BxoanTe (& 4 1) kosdduunenr.

B ratn. 8.2—85 npeacranpieHsl IHAMEHHA ABTOKOPPESHLLHOHHBX
PVHKIRA 108 kasaod obaacTy cooTeeTeTReHHD oaq 20, 19, 18, 17, 16,
I3 1 14 nabnoaenHi.

,'-_1.'I5I NPABCPEN  OAHOPOTHOCTH Huﬂdptlﬂll]llll‘i[]’l]ﬁ ABTOREODPETRIMNH,
BAROJHINX B T-H} I'|J‘r|.'|1rl'r|.' JEH K& 0N F;q -E:', GRH pﬂc-l:'l-ll-l'l'alll,l IHa=
qenpa Z-kpHTepna no gopuyae

I 4 rkt =&}
ﬁp {E.ﬁj

=g

.E.rr =

In

Hanee nas kamaoro capmra Guna MxIYYeHa BEAHTHHA

Zomm—. (8.4)
doxasano [12], uto Beanynna
& =3
Ll (8.5)
= I {m— & —23)

Pacnpeaeacda Kak x° ¢ k crenesann ceoboam.

_ Bepxpsa rpammua 1aa ' ¢ wecTe crencnamu  cBolonw  npm
' To-HoM ypoBue amaunmocTi pasHa 12,59, Hannwe Ttata. 8.2—85
NOKASWBAOT, 9TO BCe BHYHCAEHHHE 3HadcHuA 37 Mewwwe storo
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. Tabanua 5.4, TIposepKa CTAUMOMAPWOCTR OTKAOHEWHA YPomafdndocTh OT TPeMAA.
Kaayseknn ofancrs, Kaprodens

E‘::': CARNF
8% | - fE | E
g2 | € ig |
i : 3 ¥ 2 1 4 ] i 7
RES [ ] BhlvryE | A L) o
; - 0338 | —o0.008 | 0,083 | —0,204 | —0,580 | —0,492 | —0,339
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anavennn. Hexoan ws svoro rumoresa ob OAHOPOAHOCTH KOs(hHIHEH-
TOB ABTOKOPPEJAUMH NS KaMAOro CABHra MoXeT GWTh npunara,
Caenosareasho, cayuafinan KoMnoHenta BPEMENHBX pAlOB Ypomal-
HOCTH NpeicTapafet cobofl craunoHapuei cayuafnmi npouece, Own
NPOTEKACT NPHOAHINTENLHO OJHOPOAHO, H ¢ TedeHHeM BPeMeHN Wi
CPelHAR aMNAHTYAA, HH XapakTep cayuaifumyx wogcGaid yvpoxai-
HOCTH BOKPYT JHHHK TPenaa me GyieT o6Hapy#npaTh cVUIECTBCHHEIX
H3MeHeHnR.

FHCTPANONALNA TCHACHUMH YypokaiinocTh. B wmetonax NporHosa
M0 GLHOMY BPEMEHHOMY PRAY A€13€TCA NPEANOIOKEHNE OTHOCHTEILHO
Bila TPpeHAa; @OpMa TPEHIa W ero mapaMerpu ONpEACTRIOTCA B pe-
syavrate nopaGopa wanayumwed (no xakoMmy-1n60 u3 HMEIOUIXCH cTa-
THCTHHECKHX KPHTEPHER) GyHKIHH N3 YHCIA HMEIDUWIHICH,

Mo cpasnennio ¢ sTuMm Meroramm wmeron rapMOHHYECKHX BCCOB,
npeatomennmii 3. Xeawsnrom [270, 336] a1 NPOrHOZHPOBAHNA IKO-
HOMHHECKHX MOKA3ATeNeH, HMCCT TO NPEHMYIIECTBO, YTO 316Ch Heob-
XOAHMOCTH B TAKHX NPeANOIoMXeHnax HeT,

B kauecrme nekotoporo  npubawxenns f{f)  wetnuuoro Tpenaa
f(1) npunusaerca JoManas ANHEA, CraaMHBAKNIAT 331AHHOE YHCAD
TOMCK BpeMeHHoro paga Y.

Hiamengomeeen noaosenne otieannmx OTPE3HOB JOMAHON JHHNWH,
NPCACTABNAKIER TPEHA, ONHCWBACT HENPEPHBHLE HIMCHCHNS B Hay-
HACMOM NpoLecce, T. € ero oTAeAbNHMe haznl.

das onpenenenna otaeavnux $as ABHAEHNT CROILISULLTG TpeHaa
BROepeM uneAo £ << n H Hafgem c NOMOWLIO METOLA HANMeNBLINX
KEAAPATOB YPABHENHA JHHCAHHX OTPEIKOB:

Fg{ﬂ—qf+5.f. I'——E. 2.. ey ﬂ—k+]. (BE-]
npiges
amgi=1 t=1,2 ... &k
A =32 =23 ... k41
A f=n—k+41, I=n—5+1, n—8k4+2 ... n

Onpeaeans anasenne xamiof dynxunn ¥, (f) B TOUKaX:
I-I+fi'-'—|. H=I| 2|J--, k-

Orfiepem cpean 3Thx snavennit Te, 11 KOTOPBX f={, 0 ofosnaynm
uepes ¥Yi(f) snawenns dpynkuwmn Yi(¢) aan f =i,

Mycrs Takux suawenmii Gyaer g Cpeanne MomHo ONpeIcIHTE
Mo BHpaKeHH o

&y
Pty == 2010, =12, ... g, (8.7)
T

Nan noctpoenns npormosa no merony TAPMOHHYCCKHX BCCOB He-
06XOAHMO, YTOOK BHNOJINAARCE HEROTOpHE npeanoculakn [270].

I. Bpewmennoii nnTeppan, B KOTOPOM paccMATPHBAETCH SKOMOMH-
HECKHA npouece, AoaXen OwlTh JA0CTaTOMHO MPOAOARHTEALHBM, YTOGH
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BHYTDH 3TOrO HHTCPBANAE MOKHO OWI0 MPOCACANTL 3AKOHOMEPHOCTH
MAMCHEHHA H3YuaeMoro npoiecca: 3a dHATHIHpYeMBA neproa npo-
HEXOAAT TOILKO 3BONOIHOHHEE, 3 He PEBOTIOUHONHEE HIMEHCHHA.

2. Bpesennan ABTOKOPPEIAUNONHAS $YHKLIA paccmarpunacyoro
PRAZ J10JKHE YMCHBIIATLCH ¢ pocToM T, 3 OTKJAOHEHHA OT CKOJb3A-
LIETO TPEHAA A0MMHE NPEACTABAATL coBOf CTAUHOHAPHLE B WHpOKOM
CMBCAC cayvainuil npouece,

Metoa rapuonnueckux pecon VINTHBACT BCE 3TH npeanocuakny,
4 PACHCTH N0 STOMY METOAY OCYUWIECTBANIOTCR cacaywinM obpasom,
Mpupocts weey dvinkunn f{t} onpeneasiores CACAYIOWNY olpazom;

Wo=ft4+ ) —fHy=F,, , -7, (8.8)
Jatem puuncaReTcH CPEANAR NpHpoCTOR:
a—1
Ve 5l 89)
e gy — Kowpdmunent, YAOBIETROPAIOWHE CACAYIDUINM Ve 0hHAM:
U F R 3 N S T — (8.10)

i = |

E. vpr=1. (8.11)

Fom
i:‘-u;}a:i-;mum (8.9) nossoaser npwaasate Gogee MO3AHHM  Hab.1m0-
AtHuam Goaviine seca. Ecaw camue PaniHe Hala0ACHHS HMewT pec

s == !
r=—, (8.12)

TO Bec HHpopMaunn ., OTHOCRULeficH K CACLYIOULEMY MOMEHTY Bpe-
MeHI, O¥ReT ONpeNeaInTLCR Kak

ma=m,+——-u12 ; (8.13)

Takum oGpazom, PAA BECOB Onpeae dercs no YPasHeH o

m“,-——m,-jnﬁ:—, $=s2 3. caan =] l'ﬂ-l"l}
C Navaasnoil seanunHof, BHPAKCHHON ypaBHenmen (8.12).

RCTPANOAAUNIO  TCHACHUHN  YpPoMafinoeTy NpoBefeM no - Bupa-
HeHn

Fn-:‘ﬂ "|'lEF I'EJE}

Mporuosnposanne cpeaned ofaactwoli  ypomafinwocTs ICPHOBX
K¥aeTyp. Kak yme ormewasiocs PANCE, Tpewa ypomainocTn spanetes
:-l-:lf.It'TB]ﬂ.‘.'H NOCTENCHHOrD  VAVYILeHHS KVALTYPE  3eMmaenenns npH
1.J,L.',”"f” Yposne NOYBEHHO-KANMATHYECKHX yedosuil, Hamenenne e
~IYHAHHOR  KoMnoMenT BPEMCHHBIX  pAioB  ypoxafiHoeTn anpeie-
“THETCS MOroANEME yeaoBHAMK HONKPETHRX 6T,
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IRcTPANOAALNG TEHACHLNHH ypomaiinocTH  Ha nporHoaHpyesBl
ron Yisy MORHO OCYUHIECTBHTEL [198, 199, 204, 205] ¢ nOMOWLI ME-
TOAA rapMOHHYECKHX BECOB.

Ilaa onpefenenns OTEAOHCHHA ypomafHOCTH OT TPeHLA B MPOTHO®
anpyesMoM romy neolx0IHMe OUCHATE CTENCHL OTANYNA A LB
HHXCR NOTOANHK yeaosiil roaa or EINMATHYCCKHX YCao0BRA, Ha poHe |
koToprx GopuupyeTed TeHASHIHA YPOKAAHOCTH.

Creneft OTJARYHA OAPEASAAIT ¢ NOMOULLKD METOA0B OUCHKH arpo-
METEOPOACTHICCRHX yeaoBui  opMEpoBaRNA ypoman CceALCKoOXOIAT-
CTECHHBE KYABTYP N0 BHPaHEHHID, apasoriauomy (7.1). Ono npea-

crapasner colofi ocpeiHERHOC NO TEPPHTOPHA OTHOWCHAE O Gnomacch
sepua (kayGueft), paccuMTanHOf © NOMOUWLID MOIe/ N Mo AaHHbBIM
My qpn, X8 PAKTEPHEYIOUHM CAOMHBILHECA ATPOMETEOPOIOTHYEC K HE Y-
BHE 1 HCXOLHOC COCTOAHME MOCEBOB Ha BPEMA cocTaBJeHns MpoOrHO3a, !
g Opomacce sepHa (kayOnei), paccuHTaHnoil no MOACAH HE OCHOBE

MHOPOJIETHHX AAHHWX Fig g
i

s L

i
gipl

(R.16)

JLas NpoOTHOHPOBARKHA YpOXan Y. npenaoxeno [198, 199, 204,
5] Bupamenne

]"'r.=]".:_|E- I_E.I?]

CocTapdciie NporHosa yposKaiHocTh Kdk 1o KVALTYpe OANMORH |
QUEHiE, TaK 0 o APOBOMY RUMEHID # oBCY NPOBOANTCH NOCAE Ha=
CTYNACHNA ¥ PacTEHRi pasn NOABACHHA HIKHETO crefacporo yana
COAOMIHE HAL [lﬂ]]E']JI]!l.'IE‘Tmﬂ MoriBb, 970 NDABOTACT o AanAEM &rpa-
METEOPOIOTHEECKHX paGaloneniil YTOUHNTE NapaMeTphl MOLEAH, xa- |
pakTepiay e MAKCHMAALND BOIMOHEYID Maccy :n:'p:lia Mg, max- 3ra
BEAHYHNHEA 3318ETCH MCXOLR H3 peansnoll (Halawaacmol B anpenenct-
HEe MOMEHTH BCFETAlWHH) TYCTOTH CTOHRHHS Ng, NOTEHUNANLAO BO3-
MOMUBX MNPOAYETHBHOR KYCTHCTOCTH Sp, PA3MCpoOB KOJICGCA W Macchl
1000 aepen, NpHCYWHX COPTY. BoaMoHOCTH TAKOTO YTOUHCHHA GOAb-
WHe AAA KYARTYpH O3MMOH MMCHHILH. Mocae wacTynaenns §ass
MOABICHHA HIGRHEro Y31a CONMOMHAR oapMofl muennnE HMenTeR AaH-
HHE HE TONBEO O TyCcToTe crefaecTod, HO W O YHCAE KOJNOCKOB B KO-
Joce ﬂ:_..

VrouHEHHe NPOrHD3a YPOMaRHOCTH BLEX KYALTYP OCYUeCTBARCTCH S
nocae HacTynaenns Gaik KOAOWERHE {puseTmBannn). B sty a3y
MV OINMOR MUeHHUB, H Y A POBOTO AWMEHA H OBCA nnpf.[l.i':lslf."l'cﬂ
a0 KoJdoconocHux crefaefl, a Tagme SACMEHTH NPOLYKTHENOCTH
DA — YHCAD PAIBHTHX W HEAOPAIBHTHX KOJOCKOB B Koaoce, 3TO
MOG3BOAHET Clle Pa3 CKOPPEKTHPOBATL NapaMerp, XApaKkTEPHIYIOULHE
MAKCHMAILHD BOIMOMAYID Maccy 3epua. OCYIIECTRATE PACHETH [ [e)
MOEH ¢ LeAkK NOAYUeHHH OUCHEN yeaosnit gopunposanis Vpoman
IEPHOBHE KYJALTYp OT HAUAAA peretauny (BCXOA0B) A0 BPCMEHH CEE
CTABACHHA NPOrno3a.

14

Mporeosnposanne cpelHed obaacTHoll  yPOMARHOCTH Kaprodens
GCYLLECTBARETCH WA TeX e NPHHuMnax, 4ro o ApOrHO3HpOBaAHKE YPO-
Al HOCTH 3epHOBWX KyAbTyp. [lpornoa YpomailmocTH paccMaTtpis
pactea [198, 199] Kak cyMMa ABYX NPOrHOI0B: NPOTHO3A TEHACHILHN
ypoRainoeTH 1 OUEHEN cAVHARHMY OTKAOHEHNH OT Hee.

IKcTpanosunA TCHAEHLHH epeaned oGAaCTHORN YPpOKaRHOCTH Kap:
rofenn nposoantes [198, 199] ¢ noMONLI0 METOAA FapMOHHYECKNX
RUCE,

Ouenka obycaosacHHoro Bo3icHcTBHeM NOTOAHMX VveaoBHA OTRIO-
penHa YpomainocT Kaprodeds oT TEHACHIHHE OCYUIECTBAACTCA ¢ MO~
qolllEKF METORO0B OUCHKH YCIOBHA NPOH3PAcTaHHA stoll  KYJALTYP,
HAI0HCHUEX B 1. T, no supamenn (7.1).

[pornoauposanne cpeanel obaacTHOR ypomainoeTn  Kaprodend
NPOBGAKTCA B ABAa CPOKE.

B 3ToM cAydae BOIMOMHOCTH KOPPCKTHPOBKH napaMeTpos MOLEIH
HECKOBKO OPAaHIuens H CBOAATCH K YTOURCHAK M0 JAHHEM natnw-
aennit  (nocae NOABACHHA COWBCTHR Y pacTeniit) rycroTs CTOARHA
nocafok Kaprodeas, KOTOpOE NPOBOAHTCA HEPE HIMEHCHHE HAMAALHBX
JuaqeHni GHOMACCH AncTher, cTelaed, KopHed 0 NJGILALN ACCHMNIH-
PYIOWLEil NOBEPXHOCTH. 3HAGNCHHA NapaMeTpos, XapaKTCPHIYIOMIHY CO-
CTORNNE NOCANOK KapTodeas Ha HAYAN0 PACHETON, ONPEALNRKITCA KAk
[POHIBELENNE COOTRETCTRYIOULNX FRAYeHHl SCTANIAPTHOMO® pacTeHHA
{em. TaGa, 7.1) Ha rycToTyY CTOAHHA.

Mpornosaposanne cpeaned ofaactioll  ypomafuoctn  kaprodeas
oCyHecTBAAETCR no supamenno (8.17).

Ilas kyasTypul Kaprodeas peceMa BAMHBM NPH NPOrHOIHPOBAHHH
ypoAan SBJAACTCA OUCHKA ArpoMeTCopoOrHUECHHX yeaosuit yOGopEH
VpOMan H BOIMOMHEX NOTCPL YPOMan kaybuein npu ybGopke, obyc-
AOBACHHEX HeGAaronpHATHEMA NOFOAHBMHE YCIOBHAMNA.

Heerenopanis BANAHIA APPOMETEOPOJOTHYECKIX YCaoBHA Ha noa-
noty yGopKi Ypoman Kaprodens Bnepsue Gwan mavatm E. A, Ly-
GepGratep na OGHIHCKOM SKCTIEPHMCHTAIBHOM ATPOMETCOPOJIOTHAE
cios moanrone HHeTHTYTa sKcnepiMenTainnofi meteoponornn, Hexo-
ropue pesyabTatel 3THX pabor Gman onyGanKoBaHE B BHAE arpome-
TEOPOJOTHYCCKNX PCKOMEHAURR Mo y9eTy NOTORABX yeAoBRA  npH
wwpamnsanmm kaprodean [279]. Boaswas wacts Hx OCTARACH He-
onyfaHkoBaHHOdH.

3BTH  HCCARAOBAHHA
176, 201].

Tlas napaeqcHuA Beex kayOuel gaprofess NPHXOANTCR NOLKANE-
BaTh AOBOALHO GoabwoR no ofbeMy W Macce NARCT NOYBH. 06 suep-
FOEMKOCTH TAKoll ONEpailil TOBOPHT, HANPHMEP, TAKOR QAKT: B KaK-
Ao CCKYHAY HA SJAeBATOp oAHOpAAHoR YOopouHOR MallHAW NOCTY-
naer ao 100 kr u Gojee MOYBH, MPH  STOM  COACPMKAlIHECH B Hed
KAVOHE COCTARBARIOT NO MAcce BOETD 93 % [43]. Takum obpasom,
npn yGoprke KAPTOEAs HA KAMIOM rexkTape Maiitmofl nepemMelmlacTcs
T00-2 1000 T nowsst u Beero anus 15—16 T kapTodeas.

DanKo-Mexannueckie caofictea  Tofi  NepeMClAILENc] Macch
UnpeleasoT Kawectso padoTH NOAKaNWBAWIHX W CENAPHPYIOLINX

Guan  nami  npopoasmens  [1TL 173,
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pabounx opranos kaprodeacyGopounby  MAWNH W, CACLOBATEILHD,
noAHOTY YOOPKH YpoMan KayOHed.

Magcnmanesiue notepn ypoxaa (45—50 %) wabaoaawTes npms

FaNacax NPpHIVETHBHOR BIATH B NAaXOTHOM CIo¢ B NIpefetax 10—
15 mam [171]). Mpn TakHx YCOIOBHAX JEMEX KapTo@eiekonateads o Tpy-
AoM NpOHHKACT B NOYEY, HMEET HE]'JnHII::lm‘:pHHFI X000, 9AcTo M3er
Mo NOBEPXHOCTH, NOBPCHAAR KAYOGHH H OCTABARA HX B MNO4YBE. TMoan-
AAOTCR KOMHEE # FIROW BBICOKOH NPOYMHOCTH, I0X0 WoLaIOULIICCH
cenapuposanmo u nospemtawumne gayGuw, Mo ganuwm [161, 162],
npn  obpaforke nowsd ¢ Baamnoctee 10—I12% ot abeonoTHo
cyxofl Maccu BCPXHEro CIOH NOYBH KOJHMCCTRO KPYNHWX rawb Goace
5 cm B amamerpe Guwao 76 %, a npn obpaboThe NOYBH ¢ BAAMHOCTLID
18—20 % — seero 19,8 %.

Meakne wacTHul NOdMBE NPH NIBECTHHX YCAOBHAX MOTYT OWTh
oTACACHE of BAVOHeR noanocTeio. HTo KacaeTca KOMKOB, TO T¢ H3
HIX, KOTOPHE N0 PAIMEPAM PABHW KAYGHAM Han Gojslle WX, TPYAHo
OTACAHME.

Pocr zanacos BIard cnocofCTBYCT CHIHECHINND NOTERL  VPORER
kayGnell kaprodean npn yoopre. MunmuManbiWe noTepH  yposKan
{or 2 a0 20 %) nmewT MECTO NpH  3anacax NPOAYKTHEROR BIATH
B MaxoTHOM cnoe noussl okoao 25—40 wmm [171]. B stax yeropnax
FHAMHTEALHO YMEHLIIAIOTCH NOTEpN YpoMan OT HeNoAKONaNnEY Kayo-
well w noTepH KayOmed wa nosepxmoctd noussl. Tlowsa npuoGperaer
cBOMCTEA, KOTOPHE GAArONPHATCTBYIOT Npoleccy NpoceHBanns. KoMK
CPRBHATEALND JCCKO PaspyllapTea; YACTHILR NOUBH HC CAHNAKOTCH
APYE ¢ APYIOM, HE NPHANNANT K MCTALTY H CPABHNTEARHC JETKD Pas3-
PYMIAIOTCA NPH BCTPAXHBAHNN, CAARJTHBAHHH W Ylapax. 3TH yCIoBis
MOMHD CUHTATE ONTHMAABHLEINMNI JAH pa-ﬁ-n‘ru MOAKANWMBAKDIIAE H Ce-
napupyomnx pabounx opramop KaprogeseyGopounuy smawnye, obee-
NEYNEAKIIHME MAKCHMAIBHYH NOAHOTY yOopkH yposan I'-'-'l}'ﬁlli'i-'ﬁ-

Mpu nosswenns saamnocTn Gonee 40 mm nousa npnoSperaer
cpoficTsa naacThunmoctd w o apnkoetd. [lpn Mexannuecknx BO3CHCT-
BHAY ZICMCHTH MOUBE HE PASPYMIANOTCHE, a JHilk HIMCHAWT CBOR
hopuy [cnaQUNBa0RTCA), TMoapacune ANNKGCTH NPHBOANT K 33aHna-
HHEY OPOCBCTOR MEHIAY NPYTEAMH 3JEBATOPA N KOJAOCHEEAME TPOXO-
TOB. 3AAHNAHHE NPOCEETOR B CBOK OMePEAL BEAST K CHHAMCHHI) Cena-
PALKN H BHILBACT POCT NOTEPL Ypoan KavGned.

MoayueHAKe HAMH ASHHWE ©O. BANANHHE BJAAKHOCTH NOYEW Ha
notepn ypokasn npn yO6OpKe Xopowo COTJACYIOTCH ¢ pPeayasTaTaMu
necnenopannfi (63, 120, 164, 241].

:'r-]JHI!HEHIIIZ‘ CBAIN, ONACHBAKILICE BAHAHHE ArpOMCTCOPOAOrIYCCEINE
yeaoRifi na notepn ypomas wayOnefi wkaprodeas npn yvOopre, wsMeer
CACAY I BRI [1'.'-'3‘[:

¥ == 3,550y 4 0,010 — 0,95W 4 1,427 + 0,430° — 1,380 — 1,20,
{8.18)
R=073, S, == 14,14, n==149,

rae Y. — notepn ypomas kayGuell kaprogenn npr yopke, G Wy —
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EAAAHOCTL YETORYMBOTO 3aBANANHA NAXOTHOrO cioR nousd, % W
ANack NPOAYKTHBHOM BAArH B NaXOTHOM CJJ0E NOYBW B QCKALY
yvOOPKH, MM, Tmax — MEKCHMAALHAA TCMMOCPATYpa BOIJAYXA B OEHb
vGopxn, “C; B — cyMMa OCANKOB B JeHb YOOPKH, MM; R — MHOMKECT-
RCHHE KO3pHHUHCHT KOPPeIAURN; Sy — 0wnlKa ypaBHeHns, %:n—
AAHHA pAAA.

Mo ypapneano (8.18) moryr ObiTh paccumTadsl nOTCPH Ypoxadn
kayOneli kaprodens npr vhopre, ofYVCAOBIEHHBE BANAHHEM arpose-
reopoaoruNECKHY YCIoBHA Ha KavecTeo paboTul NOAKANHMBAKUNHX H
CeNdpHPYRIIHX OpraHon H.‘L]JTuﬂ}Il':.'IE'].’ﬁDpDHHH! MaAlH,

Pacuer noteph Yposad KAyOGHeR H OUCHEA ArpoMeTeopoaoriye-
CEIX YCNO0BHA NPOBOAHTCH 33 KAOKAHA NeHb © MOMCHTE HAMAJLd Mpo-
peieHng yvhopounwx paGor [173, 201].

Tak kax unpopMallf, HCONOALIVEMAA NPpH IPOrHOZHPOBAHER Ypo-
MAAHOCTH, BCErNa COMCPHNT OWHOKH HIMEPEHHA ArpoOMETEOpPO/IOri-
QECKHX I METEOPOJOTHYECKHX 3JeMERTOR, 8 00LCKTHEHAR CAOKHOCTD
[HROELECCa Ehr:lp'dHFHHiﬂ:llHH YPoKaR HE NOABTACT YHECTE BOC IHAYHMES
pakTopul, To NporHoss ypomafinocTy ne mMoryt GHTh a6colloTHO TOU-
H I M,

Buaa npopencHa NpoBEPEa ONPABALBACMOCTH AHHAMHKO-CTATHCTH-
WECEHE MOETOAOE NpOrHOIHPOBAHERH }'pi}H{ﬂFIIII]-I:TH FCHOBHBX CCALCKO-
KOAARCTRCHNEY KYARTYP B Heuepuozemepe, Ona nasa nofoRHTEILILE
PLAVALTAT: ONPaRlHBACMOCTE NPOrHoIon VPORANHOCTH O3HMORN -
W coctasanrer 87 %, spoporo AusmenA — 84 %, omca—82 % n
kapTodens — 91 %. OnpapanBacMocTh METORA ONEHKH arpoMeTeOpo-
AOTHMECKAX YCAOBHA B nepuoa vOOpeH ypomas kaprodenn coctas-
aser 81 %.

5.2, CrarHcTHYSCKHE METONM NPOTHO3a YPOMaRHOCTH PAaHHNX
APOBHX 3EPHOBEIX KVALTYP B Heveprosempe

E":EH, !,.'j-}[l'_'- OTRMEYA N0 [I-HHE‘L", II]]E]."[]-'H'.I'HH]IH{'TI'. I:!l'.'.'lhl:'Hl:]I.I:!l:-I.HI\-I'L"T]-LL'i[!II:I:'I
KYALTYp ONPEACARCTCH KOMNJICKCOM GAKTOPOR, CPeAH KOTOPMX Cae-
IYEeT BHASIHTh NOCTORHAO ACACTBYIOUIHC — VPOBCHE KYJIBTYPH 30M-
ACNCANA, NOYBCHHO-KAHMATHYCCKHE YOJIOBHA B HIMEHAIOUIHECH NOTO/]-
HEE !.'1'_"..'Ilh|j'||ﬂ FIEFIIIHE BOFICAREDHITA, ﬂ}']]lPE'TB}'I:'T ﬂl:].'l].ll]ﬂ(' HHCAD
cnocoBop YMCTa B NPOTHOCTHHECKHX cXeMax nepBofl rpynnw daxto-
POR: ONpEleNeHHe OTHOWENHA (akTHueckofl ypomailHocTH K MaKcH-
vaauio Bozuoduon [50) w x cpeanedt muoroaetwesn [209], nenodan-
wpanne rona-amadora [104, 193, 193] n oTHowenuwa vpowafiHoCTH
IBVX CMEHHEX JeT |]'iEl VUET CKOABIALLCR cpeamen ¥posainocTit
[231], a Takwe, pacuer nonpapounoro Kosdduunenta [69].

r.ll:”! ihH:!'l:l.'tﬁl::lTHl" CTATHOTHECEKHY METOAOR I1Fl|'|-r|iﬂ.'1F-||'ll_'|-H.ﬂ.lI|-|F| :|"|]I'|-
#af PAHNHX APOBHX AEPHOBHX KVALTVP B nedepuosemnofl aone Enpo-
:'.'-'I:I‘L'KI'IIFI HHCTH 'I:':':P. HHTI!F!HH II]J';.'II_[[H"‘I."'I'B[!IHE.'I.H. COFTAHAHEY THHAMEEO-
CTATHCTHYECKNX METOA0B, Mbl OCTAHOBHAHCh HA NEpBOM NI 3THX
""|E'-'|:'|ilﬁr.lH — HH H]]‘IJE‘.’I.L'.“."I[II]I OTHOLICHHA l.p.EKTI['IL'I.'!HIZ:II-I "rﬁ'l'.ll].il-l'.ﬂl-!'liﬁ'll:'TFI
HoMaKcHMaALHD Bosmoduaod [175, 177—179, 182, 186, 191].
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GBray seeicHE OTHOWEHHA PaRTHYCCKOR YPoRMalHoCTH K MaKCH=

MAALHO BOAMOMHOA ¥/Ymax. BedecTee TOrO YTO BENHYHHE Ymax
MPUHATA NOCTOAHNOH XaPAKTCPHCTHHOH KAHMATHUCCKHX, arpOTEXHHYCs

CHHX M NOMBCHHLX YCAOBHA Kasaod obaacTH, OTHOWEHRNE 13T BO3s

MOMHOCTE CYANTE O BAHAHHH HA YPOMKEA METCOPOAOTHUECKAX YCACBHE |

KOHKEPETHOMD ToAa.

Cep B AyHUWIHe CPOKH HBARETCA OAHHM H3 CCHOBHBIX ArpoTexXHite-
ckux axtopos, obecneunBapiny NOAYYCHHE BRCOKHX YpOHKaes Apo-
BHX JCPHOBLWX KYALTYP.

Hposofi AuMeHL OTHOCAT K KYALTYpaM Hanboace paHHHX CPOKOB
cepa. OO0BMHO PAHHAE CPOKH CCBA HYMENA CBAIWEAWT ¢ OHOAOTHYE-
ROl OcOGEHHOCTEIO CEMAN K NPOPACTEHHID NPH HHIKON Temneparype
i '_|.'1:'I.'I.:lI|LI"-II|I.H-=]fThlI} K BCCOHHHM 38 MOPOIEDM,

B rogw ¢ pansgei BecHOR AOCTATONHO XOPOWO [IpOCAekHBACTCH
oOpaATHAR CBR3b MEHAY cpeiHell 3a ONEpHOA MAcCcoBOTO CCBA PaHHHX
HpOBLEX  JEPNOBEX  KYALTY] TeMnepatypoll  Boaayxa o cpeanet
ofactiofl  ypomaiinocteio  aposoro  awmens  [175, 179, 182,
186, 191).

bBoaee secoknii yposenbh TEMNEPATYpH BO3AYXa B STOT NepHOR
BuaMBacT cHMenne ypomas., Hanbodulime ypowan HabawoiawTed
npn TeMAOepaType BO3AYXa B neproa cesa okoao 5—10 “C. C nonm-
MOHHEM TEMOSPATYPR NpH A0CTATOMHOM YRIAMHEHNH NOMBHL VECH=
YHBACTCR YHOTO H HLP.."-PH":TJ'ET MOIHOCTE Hf.l-'FIHL'". 70 MMOVTOHHTE A RLHG
CHAILBACTCA Ha YPOBHE YpOomad,

Cofsh MEXAY YPoXaflHOCTEIO APOBOrO ANMMCHA W cpeided 3a ne-
PO MACCOBOID CERa TEMNEPATYpol BO3AYXa B rodu ¢ pan#el secnod
xapaktepuayercs kosdduunentos koppeasunn —0,353 (npHpeieHHEe
agecs W Aadee KOMpOHILHCHTH KOPPEIALHH SHAUHMB 138 5 % -noro
¥POBHA .

Ofevpo B M0301HDD BECHY PacTCHHA NOYTH HE HCNBTLIBAWNT HEQ0-
CTATHD BIarn.

[Mpn nozaneh pecHe, Koraa NPOACGTARTEILHOCTE NCPHOAA BereTa-
WU ZHAYATEIRHO COKpALLAETCH, HeM B Hogee cwatee cpokn OGyaer
NpoBEAeN NOCeR, TeM MeHbile GYAYT NOTEpH YpoxKas B caydae nebraro-
npuATHEX yeaoBHi yOoprn. YBelHueHHe NpoicIRHTEILHOCTH NEpROAE
maccoporo cepa ¢ 10—12 ao 20—25 nuell BUIWBACT CHHMCHHE YPO=
AHad 1F|rrnu::j [ U,HI i 0, 5=0,6.

Cafsn cpeaneil ofaactoil yporalHoCTH ¢ NPOAGIAKHTELROCTLID
nepHola MAccoBOrO CERA M QATOR ero 3aBCpPUICHHA XapaKTEpHIYCTCH
COOTBETCTRCHND KoMppuumentamn woppeasunn —0492 » —0,361.

K wauany secubl B HeuepHoseMmuol sone nabalofaeTcs HacHUleHHE

KOpHeosOHTAEMOMD  CAOR NOVBH 00 HAHMEHBER BIArOCMEOCTH, 9TD
emeroign ofecnevnsaer noTpeluocTh APOBHX BO BAZME A0 BCXOLOB.
Buicokas AHEBHAR TEMOEPaTYpa BO3AYXA B Ma CNoCOGCTEYVET HHTEH-
CHEHOMY HCIHAPEAHED N TpaUCAHPaIHE, an:IFEEU;I,IIT CHHAHEHIE 3ands
cos NPOAVETHEHOA BAAMH B NAXOTHOM CA0€ NOYBH, FAE B 3TOT NEpHOA
pacnieHena oCHOBHAN Macca :I-iﬂll]II:E'r'l ApoBOre AYMMEHH. CBASh OTHO=

wennA ¥ Ymax co cpeinedi TEMNEPAaTYPOR BOIAYXA 33 MNEPHOI NOCCH <=

BOXOIW ONHCHBACTCH HHCXOAAUWER peTRLI napaboaw. Jas pasinunbx
138

THIIOE BECHE 3TA CBA3kL XAPaAKTePHIVETCHA Kos(duuueHTaMH KOppeaR-
gt —0,44, .. —0,52.

B nepuoj BoxoaW — BHX0A B TPYOKY Tak#e naGawaaerca olpat-
Has CBAZL YPOWAR co cpeamedl temnepatypolt sosayxa (xosddum-
cuthl koppeasunn —0.50. .. —0,53). B 3T0T NCpHOL OCHOBHAR Macca
xopHell pacnofoxena s naxotHom caoe noussl. [losuumenne Temne-
paTyYpH BO3AYXA BHIWBAKT NCPECHXAHHEC NAXOTHOrO FOPHIONTA.
Cefib YpoMan ¢ 3anacaMp NpOAYKTHBHOR BAarH B NAXOTHOM CJOC
noYBE NPAMAaR; oHa XapakTepuayerce kosdduLNeHTaAMH KOPPEIAILHH
0.48. .. 0,67.

MagcnmanpHEE VPOWEAH APOBOTD HYMEHA HMEHT MUCTO NpH CO-
yeTAHHN B NEPHO] BCXOAK — BHXOD B TPYOKY TEMNEpaTyps BOZ1YXd
okoao 10—12°C u zanacax NPOAYKTHBHOR BJAArH B NaxoTHOM caoc
novupe 50—60 smu. Tlpn TAKHX YCOIOBHAX APYEHO NPOXOLHT KYULEHIEE,
AonoAHETEILNNE Nofern Xopoulo ofecnedens paaroit [175, 179].

AHaUNTCALHOC CHUMKEHHE YPOMacs HaOAWIEaeTcA NpH coMeTannH
HUAKNE 3aN4COB BAArA B naxotHosm caoce nowew (15—20 mm) n BH-
coKofl TeMmepatyps soanyxa (okoao 16—I18°C) B paccmatpubaeMui
nepuod. [ocaganee Xopolln COTAACYETCA ¢ MaHHBIMN A. M. ®enpoceena
[267]. KoTOpHI YKA3WBAET, UTO PEIKOE CHIDKERNE YVPOKACR APOBOTO
AYMCHA OTMEYAETCA B MOALW ¢ HELOCTATROM BAArH B NEPHOA KYUCHHS,
KOTOPH, Kak NPABHAD, CONPOBOHIACTCH MOBHINCHHEIME TEMOCpaTy-
pasy (okono 15—187C). IroMy COOTEETCTRYCT HMHIKAA NPOAYKTHEHAR
kyveTneroers (8 cpeaunesm 1,2), npn xotopoil 1aKe B roAH ¢ HOpPMAank-
uMp BexoaaMn dopuupyercs or 250 no 550 npoaysTwBnux crefaed.

Conoerasaenne ypomaiimoctn (¥/¥max) oBea co cpeamefl 3a ne-
pHOL MOCCE — BHX0A B TPYOKY TeMnepatypoill BO3AYXA H CPeAHHMH
ANACAMI NPOAVETHBHON BAarm B NAXOTHOM ¢J0€ NONBW NOKa3aqo,
HTD MERAY HHMH CYWIECTBYET AGCTATOYHO TCCHAR CBAIL, XapakTeph-
yesman B nepsom caydae orpuuarensuus (—041), a so BTOpOM —
noacknteasies  (0,50) koesdpuunenton xoppeasumn.  [lonyaennue
1ABNCHMOETH CpeAnnx ob6acTHHX YPOKaes oT cpeawnx no ofaacTh
ArPOMETEOPONOTHNECKHN NOKA3ATEACH XOPOWO COracylnTed ¢ pesyih-
rataMmn mwecacpobauni [177], npoReAcHHLIX NO NOAYYCHHEM 148 OT-
ACAbHLX NOJeR AaHHLIM, 3 TAKKE ¢ CYMECTBYOUWNME nNpeicTasae-
HIAME O CYUIHOCTH NPOLEcCa BAHAHHA yeioBud cpeaw Ha dopmupo-
RAHNE BCXOAOB M 3AKAAAKY PENPOAYKTHBHEX OpPraHos.

[MoBLenHan YYBCTEHTEALHOCTE 3EPHOBHE KYALTYP K HCCYUICHHID
1aXOTHOMO TOPHIOHTA B NEPHOA KYIICHHE — KoAowweHue H ocobenno
B MepHol BWXoAa B TPYORY AaBHO YCTAHOBJICHA. Kputuueckny ne-
pHOaOM AR APOBONRG ANMMCHH ABINETCA MEPHOA BWXO0L B TpYOKY —
godowenne [239]. B s1oT EpuTHvecKHii NO OTHOWEHNW K BIare ne-
puod, Kpose ofpajoBannd KOPHEBOH CHCTEMB o HAHTCHCHBHOIO pOCTa
REreTATHBHOA MACCH, HAK HABECTHO, NMPOHCXOANT 3I4d703lKa W paiBd-
THE OPrasos NALOHOIMEHNA,

ConocTasaeHne ypoXan co cpeanelt Temnepatypofl Bo3Ayxa o cpei-
Hiisig 3aAMACAME BAATH B NAXOTHOM CAOC TOUBK B 2 DEPHOO  BLIXOQ
i TpYOKY — KOAOWEHRE MOKAZAN0, H9T0 MEMAY HHMH CYWECTBYCT 10-
BOILHG TeCHaR CBAZb  (KosdduiupenTt HOppeaduwMs COOTBETCTBEHHO
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or —0.53 mo —0,67 n or 0,58 a0 0,69). Ilpu HeaocTaTRe BIATH B NOYEE
jokoao 10 MM B DAXOTHOM CADE) H NOBHINEHAEX TEMAOCPATYPaX BO3s

ayxa (cpeanme 3a nepuwoa owono 17—18°C) malawaacTes peanoes
CHHMCHHE® ].‘pu."l-;nﬁlmt‘rli. Ono nﬁ!.'l:.'lnﬁ.'lf'lm TEM, Y4T0 NMPpH HELOCTATHE

BAACH B KPUTHOECKHA NEPHON CYUMIECTBEHHO MEHRETCH BECh XOL (-
SHOAOTHUCCKHE TPOLUECCOR B ofiMeng BeULECTR, OTFPAHHYMHBACTCH POCT,
CHIGKASTCH YHCA0 KOJIOCKOR B 3CPEH B KOADCE, BO3PACTACT KOTHUCCTBO
crepuasHmx konockos [175, 179].

Venosns saarcofecnetcHHocTi Nepiola BHXOL B TPYOKY — BLIMEs
ruBaie v oBca GoJee NOAHO XApaKTepHIyoT 3anacd NpoayETHBHON
Aaari He NAXOTHOTo, 8 NoJayMerposoro caoa nousw [177, 178]. Ko-
sdppunent koppeasunn ceAan otHowenns ¥/Ymax co cpeandmn sa-
nacaMmit BIarH B 3ToM caoe pasen 0,54,

HanpaAeHHoeTs TEPMAYECKOND PeMNMa OTPHUATCALHC BINRCT HA
vposcaiimocts, Tecnota ceasn othomenin Y/¥max co cpeaned Temne-
paTYPOil BO3AVXA B NEpPHORL BEX00a B TpYORY — BHMETHBAHHE XapaK-
TepuayetTea KoHppUUHEHTOM KOppeasunm - 0,45. Kag ym#e orseua-
A0CH, BCACACTBHE HEAOCTATKA BAATH B KPHTHWCCKHA NEPHOA 0 NOBL-
ICHHOTD TEPMBMECKORD PeHHME CYUIICCTRCHHO HEMEHRCTCA BECH XOUL
I‘I1-FI3!I'|I!ZI.11:|I'II"IL'l'.'H:I!:t NPoOUSCCoR | afiviena BeCCTE U CHIGHAETCA SHCEO
WEETHOR B HOJO0CE.

MuepunoninocTs  HEKOTOPWY  aTPOMETCOPOIOTIYECKHX hakTOpOn
VCNEeUHo HCNOILIYETCH NPH COCTABACHHH JIOATOCPOMHEX  MPOrHOG08
ypomas ceqpckoxosaiicTaennnix kyaetyp [104, 262, 266, 286). ITH
PAKTOPH cOXPAHAIT OOALIIOE BAHAHNC Ha COCTORAHHC pacrennfi B TE-
NYCHHE AAHTEALHOTO NepHofga o B0 MHOFHX CAYHAAX NPefonpeitdnioT
YPOBCHE ¥ PdsuilH.

Janace NPOAYKTHEHOR BAarn B NOAYMETPOBOM CAOE NONBH HA
frasy BeMeTHBanine, obaaiaouine SHAMHTEILHON  HHEPUHONHOCTHRD,
MOFYT PAccMaTPUBATRCA KAk rAaBubil GaxTop, KOTOPHA OnpeaeadeT
ﬁ}';[}'llll-ll:" YCAOBHA Il}l_rphljlr_ld'ﬂ!.}tlllﬂﬂ VA opca {'iHL'.Z[[ZI IgpeH B KO-
Aoce BNy afeodoTHER pec). 3anacd OpoAVETHBHOR BAACH OKOIO
10 my onpeacagior HanMenbiyo BeandHny ¥/ Ymax. C yBeanuennes
RAATOIANACOR YPOKANHOCTE OBCA PACTeT, HARGOABIIHE IHAYMCHHA OT-
nomenia ¥ ¥mas HaGI00310TCH NpH 3ANACAX BAArH B NOAYMETPOROM
caoe noves okoao 90—100 sm [177, 178]. Tecnota cBAsH OTHOWCHHA
¥/¥mas € 3ENECAMH BAATH X@paKTCPHIVETCA KOMPHHUHCHTOM KOppe-
aauen 0,56,

Bropus nnepunonnuy  gakTopom
KYABTYPHI,

Buicota pacTennil XapakTepH3yeT COCTOAHHE PACTCHNA o ABRIACTCA
A0BOJBHO XOPOUIRM NOKAIATEAEM PCAKLHN PACTCHHN Ha ArpOMETCOPO:
AOCHSCCHHE YCAOBIN,

Nlana conocTanicuns BeAHUHAR ¥/¥Ymax © BucoTOR pactennil GuaH
paccUNTaHEl CPEAHNE BIBCUICHNME € YUeTOM COPTOBOA CTPYETVPH No-
copop Kamaofl ofaacTi 3HAYCHNA BLCOTH PAcTeHHH AYMEHA W OBRCA.
Memay seanunnoit ¥/Yuax 1 cpeaned no oGracTi BHcoTOd pacrenii
CYUIECTRYET Npavas cBAsh (KoxduiHenT KOppeafilumn CcoCTaRAACT
0.44. .. 0,60).
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ABRTRCTCH  COCTOfAHIC  eamol

T —

[lpeanpuHATO: HAMH PACCMOTPCHHE BAHANHA NOQOAHLIX VCAOBHI
4 noKasaTenell coCTORHHA pacTenmi ma ypomah noxasaao [175, 179],
4To MCTOANKA NporHosa cpeaned obaacTHOR YPOMaRHOCTH APOBOTO
auMens B Hedepuozemnoi 30He A0AEH2 YIHTEHBATE CPEIHKMG TeMNE-
PATYPY BOZAYXA I CPELHHE 3ANACH NPOAYKTHBHON BAATH B NaXoTHOM
cAOC MOYBMW 38 NEPHOAR  BCXOAH—BHX0L B TPYOKY H BHXOA
B TPYOKY—HKOAOWICHHE, 3 Tak#e BLCOTY PpacTeHlA B dazy Koao-
IICH .

Mpy Nporuo3npoBaHEy YPoXadHocTH B TOAH ©  paHxed BecHoil
penrecoofpaznn  AONOJHATENbHO YIHTHBATE CPEAHIDKD TCMAOCPATYRY
B OONCPHOL MACCOBOTO COBA PAHHHX APOBHIX 3CPHOBHX KYJABTYP, a npH
OUCHKEE BOAMOMHOA YPOMaAHOCTH B roib ¢ NOsaHel BecHOR caelyer
Tk NPHNATh HO BHHMAHME PO ETC RO TR MepPHOAa MaCOOBOr
cesa il cpokn ero sasepwenns [186].

JLAR noayuenns NPOrHOCTHYECKHX YpasHenui O NPHMCHEH MO
TO PArIOECHHA N0 CCTCCTECHHLIM OPTOrOHAALHEM COCTARTAKMILEM
[235].

Mosayuennue ypasrenus naewr sna [186]

.ﬂll R HOBHOE }'PEHI!E‘HIIE

r.lr}rmq o _{hm#Et: T U.ﬂﬂ??l'_-, + ﬂ,fmﬂwl +
4+ 0,0031W, L 0,00154 + 0,5878;
R=0788 nm=23gl;

(8.19)

6) 148 JeT © pawnci BecHod
¥ ¥ mae = —0,0030¢, — 0,0052¢, — 0,00704, = 0,0010W, 4 0,0010W, +
-+ 0,00034 4 0,7088; i8.20)
R=0,804, n=38;

B) AR JeT ¢ noaaHed BecHOR
VY s ¢ = —0,0080¢, — 0,0072{, + 0,0010W, 4 0,0012W, + 0,0014/ —
— 0,0009d — 0,0040¢ 4 0,8023; (8.21)
R==0,231, n=42,

rae ¥/ Ymax — OTHOWEHHE NPOFHOIMPYEMONA DBEJHYHAN YPOMas K Ma-
KCMMaAbHD BOIMOMHOR YPORAAHOCTH, '5EHFE'IZL'A!'I'-‘|1ILE¥'2‘1 fy — CpeaAHRA
TeMACpaTyYpa BOALYXE 33 NepHO] MAacCcOBOMO CCBA PAaHHHEX ApoOBLIX
WEPHOEWY KVALTYP, C: fy— CcpeanAs TeMNDepaTypa BOIAYXA 3a me-
PHOA BCXOAM-—BHX0NL B TPYOKY, “C; [y — CPeiHAA TeMnepaTypa - BO3-
ayxa 3a nepuon BEX0A B TpyO6ky—Roaowenne, "C; Wy —cpeanne
Jnack NPoAYKTHBHOA BAarm B caoe nowsw 0—320 cm 3a nepuon
BCXOAL-—BHX0L B TPYORY, Mm; Wi — cpeanne 3anack npoiykTHEHOR
B1arn 8 caoe noupd 0—20 cm n 3a nepHoa BWXoA B TRYOGKY—KOIO-
Lenie, sMM; [ — NpoooUENTEALHGCTE NERHONLE MaCcCOBOTD CeBa i?ﬂ'-
HO % paxTiveckoll nAolAaAR Nocesa), c¥TEM; d — AaTa IaBEpUIEHHS
MACCOBOrG CeBd, YCAOBHOD BRHPpaMCeHHad B AHAX, HAYHHAR OT | wman;
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h — cpeanasn no olaacTH BucoTa pacTeédHil B Qase KOAOEHHA,
CM; 1’? — MUOMECTBCHHEA  KoMpdUUHERT KOppennmuu; n — obben
BOOpEN, .

[pHMEENTEALHO K KYALTYPe OBC2 B NPOTHOCTHHECKYH CXEMY HEs

ofXOAMMO BRECTH CACAYVIOUWME NOKAZATEAH: CPEINHe TeMaepaTyph

BOAAYXA 33 NePHOLM NOCEBE—BHXO0A B TPYOKY H BHXOL B Tpyhry—
BRHMCTHBANKE, 3aMACH npuﬂ.?HTHHHﬂﬂ BJAAFH B NAaXOTHOM CO0C NOYEN
3@ NepHog NOCCE—BHXOL B Tp}'ﬁﬁy: FANACH II].‘.IEIII}'F'.TIIBHHITI BAACH
B NOJOYMETPOBOM CI0€ NOYBM 338 NCPHOA BHXOL B TPYOKY-—BBIMETH =
BaHme W Ha a’y BHMCTHBAHNA;, BHCOTY pacTennii na (asy BLMCTH-
panna [177, 178].

Jan noaydenns nporHoCTHNMECKOro YpasHeHHs OB NPHMEHEH KOM=
nopenTHi anaana. [lpn nocTpocHun ONTHMAALHOrG YpaBHENHA M
OrpAHHEHANRCE YUETOM JBYX KOMPPHUNCHTOB PAIIOMKERHA.

Moayuenuoe ypasuenne umeer aua [178]:

Y (¥ g = —0,001 11, — 0,0125¢, 4 0,0021W, 4 0,0012W, + 0,0010W, +
+ 0,0018% 4 0,5358, (8.22)
R=0,738, n="94,

rae Y/ Ymax — OTHOWEHHE NPOTHOIHPYEMON BEAHUHNE YPOXan K Mak-
CHMAALHO BOIMOMHOR VpomafnocTH, OGespasMmepuoe; [ — CPeAHAs
TCMOCPaTYpa BOZAYXa 38 NCPHOL NOCEB—BMX0A B TPYOkY, “C; f2—
CpCAHAR TeMnepatypa BO3IAYXa 33 NCPHOA BHIXOL B TpYOKY—BHME-
ruganne, "C; W, — cpeasne 3anace NPOAYKTHRHOA BIarK B CJ0€
nousd 0—20 cu 33 nepHoA noceB—puxod B TPYORY, MM, Wp— cpea-
e 3ANacH MPOLIYKTHEHOA BAard B caoe nodss O- 50 cm 33 nepHof
BHXOA B TPYOKy—BHMeTHBanne, mM; W;-— cpeanne 3anacs npo-
ayktusuofi Brarn 8 0—350 cm caoe novsn Ha dhasy BHMETHBAHHE,
wM: hi — cpeanss no of6aacTH BwWcoTa pactennii B daze BHMETH-
BAHNA, CM.

EcTecTBCHHO, YTO UCHHOCTH NPEAIOHMEHHHX METOAOB NpOrHOIHPO-
BAHIA YPOXKAAHOCTH paHINX APOBHX 3CPHOBHX KYALTYD OnpefetaeTcR
TOYHOCTRID COCTABACHHLX NO STHM METOAAM APOrHO3OE.

OnpasiWBacMocTh MPOTHOIOR YPOKAAHOCTH, COCTABAAEMBIX FHA-
pomerbiopo i GlOpo NOrois Mo NPELICKERHEM WAMH METOLAM, CO-
ctapaner 8 cpeanem no YIKC: Cesepuomy — sumens — 50 %, oREC —

83 % Bepxne-BoamcKoMy — AUMEHbD — 74 %, omec— 77 %; Ceaepo-

3anaanomy — Aumens — 76 %,

8.3. NMHAMHKO-CTATHCTHUECKHE METOAR NPOrHO3a
YPoRaAAHOCTH NPHMEHNTENLHO K KOHKPETHEM
MOMBEHHO-KAHMATHYIECKHM 30HAM

Mposetenne HeCAeROBanHA  no prGopy HanboJec npHCMAEMOrSS
NOJX0/Aa K SKCTPANOAALMN TenAeHUHH ypomafmoern (em. n. &1), paa
pafioTka METOAOR ONPEAEICHHA MAPAMETPOB AHRAMHTECKHX sonench

POpMAPORANEA YPOXKAA HA OCHOBE CTAHAAPTHON arpoMeTeopotoriyes
ckofl muopmannn (oM, ra. 4) coanaan NPEANOCHARH 1A NEpexons
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K RAHCCTHCHNG HOBOMY 3T40Y B PAIEHTHH AHHAMHEO-CTATHCTHYMCCKOTO
MPOrHOIHPOBARAA  NPOAYETHBHOCTH CEABCKOXOAHACTRENHEE KYILTYP.
]"-.”P”TI\.U Crd MOFEND L"IJ‘DFPF-I-Y.'IHPDEHTL: KaK CO30aHNe HA OQOCHOBE M-
HAMHED-CTATHCTHUOCKHY METOAOR NMPOFHO3HPOBAHNA VPOMAaAA MeTOLNK
MPOrHO3a NPHMEHHTEABHO K PASAHYHEM perHonam crpanw [204, 205).

Hapany ¢ TeopeTHdecKHMH NPeACTARICHHAMH o npouecce gopun
|'H||51'|IIHF| VoA an P.'-I'J'HPLPI'_'THI'I-H E¥ALTYPH § AHHAMHUYCCKHY MOILARX
NPOAYKTHBHOCTH COAEPHATCA KONHYECTBEHHHE XapakTepHCTHKH — na-
paMeTpu Mopeaci. Cpean napaMeTpoBR IAHHAMHYECKHX Moaenei dgop-
MHPOBAHNA YPOMAS BHACAHIOTCH 1B FPYONN.

"t"l}ﬁ_‘p’lﬂ COCTABTANKT REFI‘EIH.'I’L‘I.‘IHE'I’HHH, Hl]Tﬂ-FIHIl'.‘ MPHCYLILH TEHHON Y
BHAY EVILTYPH, 8 HX YHCIEHHBE FHAYEHHA MOTYT OHTL NPHHEATE He-
AABNCHMBEME OT YodoBHA secToobHTannd. Yucaoswe 3nasenms THx
NapaMeTpos oNPEICIAOTCH HA CTAAHH paspaboTEn AHNAMHYECKOR MO-
ACAH H METONA NPOTHOAA YPOXKan KOHKPCTHOR cenncRoXosaficTReHROM
KY/ILTY P,

Bo BTOpYl rpynny BXONAT CBOACTREHHLIC KYJIRTYPE XapakTepn-
CTHKH, YHCACHHHE IHAYCHHA KOTOPHX HIMEHAWTCA B 3ABHCHMOCTH OT
KAHNMATHYECKHX YCAOBHA BOANEAWBAHNA KYALTYPH.

K onpeacaeHns YHCNOBRX 3HANEHHA napaMeTpos BTOPOA FpyNNL,
OUEHKE HX reorpafHYecKoll HIMEHYHBOCTH HA OCHOHE CTAaHAAPTHORN
ArpoMeTenpoaoIHYeckoll nndopMalun B cBoanTcs npobaesa paspa-
GOTEH METOAHE NPOTHO3A YPOMAA CENbCKOXOIAACTBEHHHX KVJALTYP
NPHMEHHTEILHO K KOHKPETHOH NOYBEHHO-KIHMATHYECKON 30HE HAN OT-
ACALHOH &8 YaCTH.

Tarnu ofipaioM, METOAMKH NPOrHO3a YPOKAA Kakoi-auGo KVIh-
TVPE OPHMEHHTENLHO K KOHKPETHOR TeppuTopHn paspalaTHpanTcs
Ha OCHOBE JHHAMWKO-CTATHCTHYCCKOTO METOAd NPOrHOIMPOBAHHA VpO-
Was ITOR KYALTYPH, COCTABHON HACTLIO KOTOPOrD ABJACTER JAHHAMH-
HECKANA MOASAL NPOAYKTHRHOCTH KYALTYpH [204, 205].

PazpafoTka TakHx METOAHK CBOAWTCA K ONPESEJEHHID NpPHMEHN-
TCALHD K YCIOBHAM KOHKPETHOR TEPPHTOPHH YHCOCHHBIX 3HAYeHRAR Tex
NAPAMETPOR MOAEAEN, KOTOPHE HIMCHAWTCA B JABHCHMOCTH OT KaH-
MATHYECKHX YCAOBHA Bo3leIWBanus kyastypu. [aa stof ueaw pae-
CMATPHERHTCH NMPELNOHECHRBE HAMH B T, ? BAPHAHTI MOdened, B Ko-
TOPHX B KaYecTBe BXOAHOA HCNOABLIYETCA ACKAANas ONEPaTHBHAR
ArPOMETEOPOIOTHYCCKAR HHPOPMALHA.

Kak y#e panee ykasmpanocs, napamerps Moacach GopMrpoRa-
HHA YPORMd# MOMHO PAZNCINTh HA ABe FPYONH,

[epnyo rpynny napaMerpos cOCTaRAAIOT:

— napaMerpu cBeToRON KpHBol doTocHuTesa Dyax W de;

— (DYHKUAH BAHAHHA TEMOEPATYPH BOIAVXA o H BIAKHOCTH
NOYBK Yo HA HHTEHCHBEHOCTL GOTOCHHTE3A;

— KOIQ@PUUHEHTH 3aTPAT Ha NOAACPMAHHE CTPYKTYP o M Kosd-
(PHUMENTI 33TPAT HA KOHCTPYKTHRHDE JHXAWHE O,

"-hu::reujmt JHAYCHHA 3THX MAPAMCTPOR NPHHATH HEIABWCHMEIMR
OT YCaoBiR MecTooGHTAHHA.

Bropas rpynna obbeawnser caeaviouLime MapaMETPH:

— OHTOTCHETHUECKHE KPHBME GOTOCHATEIA Mg
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— OHTOPCHETHYCCKHE KPHBME ALIXAHHA Og;

— {pyHKLHH NepHoja BereTaTHBHOTO pocta fi;

— (PYHKLHH NepHOAS PENPOAYETHBHOIO POCTa Wy

Pacyet 3THx dVHENHA OCYUIECTBAACTCH NPHMCHHTCALHO K KOHKpET-
HOM TEPPHTOPHE HA OCHOBE CTAHAAPTHON ArpOMETCOPOIOrHYECKON MH-
opmaniy, onyGAHKOBAHHON B COPABOYHHEAX cArPOKAHMATHYECKHE
pecypen obaactus, Las stofi wean onpexeasnworcea [204, 205] cymmm
Temnepatyp sozayxa (sddexTHRaLy pawe 5°C 008 03MMEX W paH-
HHX APOBHX 3CPHOBMX KYJALTYP, akTHRHHMX Bwwe 7°C aas kapro-
drean) 3a OCHORHEC NEPHOABL BETeTALNN:

— pozolHoBIeHne BereTaumn (Bexoiu)—Bwxol B TPpYORY, ¥ Ty

— poaOOHOBAEHHE BereTaumd (BeXOAH) —KOJOWeHHe (BHMETH-
panne, Gyronmaaunn), ¥ T

— po3olbnoBieHne Beretauun (Bexonw ) —upetenne, ¥ T

— po300HOBIEHHE  BEreTAUHH  [BCXOJH ) —BOCKOBafs  CNenocTh
(ysaaanne Gotew), ¥ T,

Ias onpeaeienns napaMeTpoR OoHTOreHeTHYecKoll kpupofl doTo-
CHHTCAA O H ABXAHNA G B COOTRETCTBHH ¢ Bupamennem (3.3) aa-
AROTCH cymuMEl Temnepatyp ¥ Tyg, XapakTepHaywllHe nepuoj, Koria
HACTYNACT MAKCHMAALHAA HHTCHCHBHOCTEL POTOCHHTEIA HAH AMXAHHA.
3TH cyMmu pasnul Yy ¥ T

Usncaennsie snauenns Gpyukuni nepnoja seretatiesroro fi; n penpo-
AVKTHBHOrO B POCTA, ONHCHBAKULHX NepepacnpeleIcHHe Memly op-
FAHAMH PACTEHHA «CBEMHX® H <CTAPHX® ACCHMIJATOR, ONPEACAACTCA
CYMMAMN  TEMNEpaTyp, HeoGXOANMBHMH AMR  33BCPIICHHA  POCTa
auwerwen, crebael, wopaedi, wavana pocra Koaoca, waybGued, HacTyn-
JCHIA BOCKOBOR CNENOCTH WA yBRaanus Gorew [204, 205).

Bpesmsa nosapaedus W 3aBeplleHHs pOCTa KaMAOro oprasa  or-
HECEHO K COOTBCTCTEYIOULER (aze passutis pactennit. Toraa cymwa
TEMNEPATYp, ONPElcAA0Nlan NONOKEHHEe POCTOBOR QyHKUNN Kakoro-
anbo oprana, T. e cyMMa ¥ Trq B Bupamenunx (4.25) n (4.32)
Gyaer pakna:

ANA HCTLED

E rrrq! =, E T
aaa credaei
E Trﬂu= 'l":- Z Ta-
IR KopHe#
E Treqr="faTs.
Bpems nossaenns crebaed
2 Tym 3. Ty

Heofxonumo onpereants cymmy temnepatyp YT, ¢ kortopoit na-
YIHACTCA POCT PENPOAYKETHBHOID OPraHa.
INan aepHoBWX KYALTYP 3Ta CyMMa onpeaeaserca no dgopumyae

3 T L]
¥, 7g otieTa okl o (8.23)
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Hasn waprodean
E Tn - E- P

llosomenne pocroBoil ¢yukunn koaoca (kayGuedt) onpeaeasercs
CYMMOR Temnepatyp ¥ Freqp, KOTOPAA HAXOANTCA NO CACAYIOMIEMY
BHEPAKEHIIO:

P
¥ Trug pom 2 'EE L4 YT, (8.24)

Takum ofpazom, onperenesne MHCAOBHX 3uaveHnfi napasetpon
Modenell oCHOBLIBAETCA HA HCNOALIOBAHNH CYMM TEMNEPaTYP BOZAVXA
33 OCHOBHHE NEPHOAB BETeTAUNH KYALTYPHBX PacTeHHA.

s paspaGoTin METOAMKH NPOrHO3a MEoOXOAHMA COOTBETCTBYIO-
wasn o6paloTha JANHEX arpoMETEOPOIOTHYECKHX HAGIHICHIA ¢ neanio
NOAYHCHHA ITHX KapAHHAABHEX cyMM. CyMMB TEMNEpatTyp 3a oCHOB-
lbe NCPHOAB BETETALNH OTPaXAKT KIHMATHYECKHE YCAOBHA BO31E-
AHBAHHA EYALTYPH Ha KOHEpetHoll Tepputopun. Owup cBoficTBeHHL
TOALKD ITOH TEPPHTOPHH M, CACI0BATENBHO, NAPAMETPH METOANKH
nporuosa OyayT oTpaxats oCOGEHHOCTH 3TOA  KOMKPETHOR TeppH-
TOPHH.

ﬂ.-‘IH NPOBEPER NpeLIoEeHHors noaxo1a onpejeieHns napaMeTpos
MoJeneil OWAH HCNOAB30BAHEL JAHHLE TEMATHYCCKNX HabI01CHNA
(NPHMCHHTEALHO K cpeanecne]uy copram Kaprodens) arpoMereopo-
JAOTHHCCKHX CTAHUHA, PACHONOKEHNBWX B PAINTHYHLEY NOYBEHRO-KIHMa-
THYECKHX 30HAX CTPaHH.

Paccuntacym B COOTEETCTBHH ¢ HSJNOMCHHEIM BHINE no ofiacTHHM
ArPOKIHMATHUCCKHM COPABOYHHKAM CYMMB TeMnepatyp, ueobxoau-
MBE JLTH ONpPeleaeHHa NapaMeTpos e, Oy, Bi B by

O reorpaguueckoll NIMCHYHBOCTH CYMM TeMOCPaTYp MOMHO cy-
ANTH MO nNpuBeaenuEM B Ta6a. 8.6 nanawM. Kak emano ua taGa. 8.6,
C IAMa03 Ha BOCTOR HAGAOAAeTCesS HEROTOPOE HIMCHCHHE CYMM TeM-
neparyp, HeoOXOANMEYX 139 NPOXOMACHHA OTACIRHWX (a3 pasBuTHA,
JARCPLICHHA POCTA OTACALHLIX OPranoB, a TAKKE CYMM TEMOEpaTyp
sa pew peretaumo. [Moaydennse cyMMB TEMOCPaTYpP COOTBETCTBYIOT
EAHMATHYCCKOMY PEHHMY paccMaTpHBaeMuy paifonos. B rtaba, 8.6
NPHBEACHE JaHHBWEC 198 WECTH MYHKTOB, AA8 KOTOPWX HMCETCH 10-
CTATONHO MOJAHAA ArpoMeTeopoNornYecKkas HHPOpPMAaUHA, NOIBOJN-
HOULEA OCYVILECTBHTL PACYETH N0 MOJLETN.

Tafamua 8.6. Hasmewewwe cysm axmimmuax (e 7°C) vemneparyp (*C)
C CEREpO-3AMAAA WA WOFO-DOCTON AR PAIHMX i3 PAIDNTHA KapTodess

haas passsTis Jeheqe Munck | fosoras Pafika ey {arsccgan
Bexoaw—Gyromisamns 500 450 a50 350 500 450
Evronnaauns—userenne 200 2K 200 a0 | 1] 2510
Ll perenie-—ynraanne B0 800 550 700 700 800
GOTEE
10 Jakas M 102 145



B kKavecTRe HAMAILHEX FMAMCHNA  FIPHMEeM :J_Hltlll._ilr: o Onomacee
OTIe/bHEX OPranos W MAOMAAKR  BCCHMMNPYICWEH AOBEPXHOCTH
eCpeANEros pacTenns.

II'IJ'pE-H.-E'_flE'HFHH{' pacyeTH MNOKAIWNBAKT (puec. 8.1), uTo Xomo paccHH-
TauHEX 3navennil cvxofl Gnomaccen wayOGHen kaprodens ;n.ucrlamumu
VAOBJACTBOPHTEALHO COTAACYETCA ¢ XOJ0M GUoAGrHYECKOrD  YPoXKan
chpofl maccu kaybuelt kaprodgeas.

fleno, onHako, 9To AbCOMIOTHHE 3HAYENNA PACCHHTANHOM cHpoil
MACCH YPOIKAN HE BCErAa COOTBETCTBYIOT (PAKTHHECKNM :E-EHHI:IM..ﬁiHl
BEILE Na601aeMOre GHOAOTIMECKOTO YPOXAA cupoi GHOMaccH way -
wedt, TIpiduia TAKOTO PACXOMICHHA JAKINHACTCH KAk, B HACTHOCTH,

H!H.?Tﬁ-i'ﬂ.l, 2
soo-$r == |
o] i
] X - 4
2 I T
ol o |
Lk I [ —
soor S #
40F =4 ‘If ""'h.\‘
JOIr ]
P
NUEF:I.-|-__I| L1 i | 1 ol B PO RNRN PRC ST
M TR iMDe BN BE FAE NV ISTE g,

Prc. 8.1, Havenenne paccantansol cyxof Gnouacen M xayGueit (/) n gasTineckoro
}-E.'.imu gaprodean (Z) 3a nepron | 5—I980 rr, LA pAAA CTRNUMA.

Craiigig: & — Joteve. § = Mumcxk, 8 — Bosorpa, £— Poflxa, @ = Ouck. ¢ — NAEECCEAH.

B H3BECTHOM OFpyGAeHHN PACcUETOB NpH Nepexoie oT cyXol ﬁnmrfi-:cu
kayGuell ¥ chpofl, TAK, H 3TO ABIACTCA FIABHEM, I B PA3aNHHH ypoB-
Heft ArPOTEXHHKH B CTONL OTJNY@KOUIHXCA N0 YCAORHAM RNONBEHHO-
KANMATHYCCKHX J0HAX.

Oanaks A48 HAC, KAK YAe pamee oTMeqanoch, Doaet BamHBM
OBeTOATEALCTBOM ABARETCA HE  coBnaienne abcoaoTubx 3xadcHni
ypoxafinocTH, a COBNAJEHHe NO 3HAKY OT roda K Tody koaebanni
E}&auﬂu—mnmﬁ ypomafinocTi 0 YpomalHOCTH, paccunTaiHol mo  MO-
Aean, B NPOLECCE PActeTa KOTOPOR HCNOALIGBATACH arpoMETenpo.ao-
roucckas  HHpopMAaLiA, XapaskTepHIYIOILAR ArpoMETEOpOIOrH9ECKHE
YCAOBHA 3THX e PACCMATPHBAEMBX ACT.

: Mocaeanee obCTOATENBCTRO NO3IEGTAET Illi.'l'll.l-."lh:'l-l}ljﬂ:l'l- MOIEean n Ka=
YEETAE OCHOBRKE METOANEH itpﬂrllﬂiillpﬂﬂﬂllﬂﬂ VPR ANHOCTH CEALCKO=
XOIAACTRCHHEX KYALTYP.

Taknm obpasoM, HA CTAANN PaspabOTEH METOLa NPOFHOIHpOBAHHA
VYpoman KOHKPETHOH COALCKOXOZRANCTRENHOA KYALTYPH OnpeAeaAioTcH
YHCACHHHE 3HANCHHA TNepBoil TPYNNH NapaMeTpon mojeneli npoiyRs
wHoHHOrG npouecca (eM. T 4 W 5. 3To XapakTepHCTIREN, KOTOPLIE
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(EHCTHHCCKH MPHCYILN AAHHON KYJARTYPE, HX  MHCACHHHE IHAMCHHS
MOTYT OLITE NPHHATH HEIABHCHMBIMH OT YoaoBnil  MecTooGHTaNNA.

Bropas rpynna NApaMCTPOBE COCTONT H3 XAPAKTCPHCOTHE, YHCIEH-
HEIC AHAYCHHH KOTOPEIX MEHHAKTCH B JABNCHMOCTH OT HAHMATHYECKHX
YCAOBHA BOJACIHBAHAA KYALTYpH. Ouenka reorpadguueckofl mamen-
HHBOCTH S9THX XapPAKTCPHCTHE Ha OCHOBE CTANAAPTHOR ArpoMeTeopo-
JNOTHHECKOH HHPOPMAUNN, ONHCAHHAA B 0. 3.3 0 B JaHHOM pasieie,
AdeT BOAMOMHOCTL BECTH HA OCHOBE YHEe COAAHHMX METOA0B NPOrHO-
AHPOBEHHSA YPOAMAAHOCTH CEBCKOXOIRMCTECHHBMIX KyabTyp (cm. n. 8.1)
paspaboTRy METGANK NPOrHOZNPOBAHHA NPHMEHHTEILHO K KOHKpeT-
HEIM MOYHCHRO-KAHMATHYECKHM 30HAM.

Tak, wa ocwope paspaboTaHNEX METOLOE OUEHKN AT PoMETEOpOI0-
IHYCCKHX YCAOBHI NPOHIPACTAHNA H NPOrHOINPOBAHHA ypomafuocTi
TAKHX KEY.JALTYP, RKAK O03IHMad NIEHHIE, O03IHManA Flﬂ:l-h'.h H HHFI-'I'LJq'ﬁt_!.'Ih
[194, 196, 198, 199], nocae oucus napameTpos mote’aei, Xapakre-
PHIYIOIWHXY KAHMATHYCCKHE YCIOBHA BOLJICIBBAHHS KVALTYPH, OGwa0
pazpafoTanbl METOIMKH NPOTHOIHPOBAHKA YPOKAR ITHX KYALTYP Opu-
MEMHTEALHO K yoaosuay [TpuGaatuxn u Beaopyeenn [193, 195, 203].

NOArCTOBJCHHOM HAMM MeTOINYeCKOM nocofny no paa]]aﬁn'n:::
AHHAMHEO-CTATHCTHICCKNE  METOA0B NPOrHOINPOBAHNA  YPOKAAHOCTH
CCABCKOXOIANCTRENNER KyaeTyp [205] nsnomens npiucevs obpaboTkn
CTAHJAPTHOH ArPOMETEOPOAOTHYCCKOR WHQOPMALNN, ONNCAHHA aAr0-
PHTMOB, nporpaMs i opuMepos, HeolXoAHMBLIC AJA8 pasBHTHA ITHX
MeToaos B chcreMme [ockoMrnaposera,

MNpepaomennsin enocod pazpaloThl  METOANK NPOrHoIHpPoBAHIH
VpOKan CcelbCROXOSARCTREHHMY KYJALTYP NPHMENHTEALHO K HOHKpeT-
HBM MOMBEHHO-KAHNMATHYSCKHM 20man wa Oaze VS COTAHHLX AHHEA-
MUEKO-CTATHCTHYECKHX MCTOAOB NPOrHOZHPOBAHHA ABJIRETCH  BamMHLM
N0 CACAYIOURM NPHUNNAMI BO-NEPBLIX, C TOYKH 3PCHHA HCNMOJbL3oBa-
HIS NOJGEEHIN KOAHYCCTBERHON TeopHH (GopMUpOBANAA YpOoKas Mo-
CCBOB CCABCKOXOIAACTBENHEX KYJALTYP B KAYECTBe OCHOBH METOL0B
ArPOMETEOPOVIONHECCKIE NPOTHOZ0B H PACYUETOR; BO-BTOPHX, PA3BHTHA
Ha 3TOH OCHOBE ANHAMHKO-CTATHCTHYECKHX METOA0B NPOrHOIHPOBAHNS
YPOoMan CeALCKOXOZAACTBEHHMX KYJALTYP B pazinundx  paflonax
crpane. B sTom npraunnnadskan oco0eMHOCTL BHOOIHEHHORO HeCTe-
A0BaNHA.

r!I'”-‘-;'--'Ilﬂ'-'ﬂ*‘f|”llﬁI ROMIICKC METOAOR OUCHKH ArpoMeTCOpoaorHYe-
CHHX YCI0BHH NPOMAPACTAHHA CCALCKOXOIANCTBEHNMY KYALTYpP, npo-
THOHPOBANNA NPOAYRTHBHOCTH 3THX KYJIbTYP BHEAPACTCA B NMPAKTHKY
.'Iriill).'dl."'l’l."ﬂ[_!ﬂ.'.lﬂl'll'[(‘t‘HI:JJ'I!] f}rﬂfi‘ﬂﬂql‘i[llﬂ, KoTapog  BeJeTCH nogpasie-
ACHHAME [ockomruapomera:

— CTATHCTHYECKHC MCTOAW NPOrHO3HPOBAHHA cpeiued obaactuof
VPORAHHOCTH APOBONo AMMEHN, OBCA, METON OWCHKHN VA0l ].'ﬁupr-;}r
VPOKan Kaprofeds npouiH npoHIBoicTBEHHLE HENBTAHNA, YTBEpME-
Aein Lentpaabnofi MeToanueckoll KoMHCCHER N0 THAPOMETEOPOIOIH-
qeckuM npornosasm lockoMraaposera BHEIPEHH B NPAKTHKY onepa-
THBHOrG O0CCneYeHHA CeabCKOTD Xo3RAcTEa Cepeprioro, Cq:m:p:-:-aauag-
Horo n Bepxue-Boamesoro Y¥TKC. Mommuo ¥TKC nesepuosemnoii
H0uw PLCOCP wmeton  ouenkn  yeaoenii  yGopkn Ypoman BHexpeH
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p VIKC Seronckof, Jlaterickod, Jintosckoft u Beaopyccrofi CCP,
: Vpaasckosm ¥TKC; L
g T:tﬂ'fllﬁﬂmlilku-fraT:I!tTII.'lIt‘EH;I!{‘ MCTOIW OUEHKH YeaoBmil mnpnugg:
BAHKA YPORAA O3NMHX KYALTYP H NpOrHO3NPOBAHNA }pnxa;eﬁﬂﬁqe-
peas NpOWAR NPORABOACTEEHHEE HCMETAHHA M 1:ueummll1;m:_ oriedas
cknx cometos ¥TKC (Cesepnoro, Cepepo-3anagHoro, BEPXHE- 01K
CKOTO # YpaibcKoro) # PEROMCHAORAHE K npahr_uq_clcmn-:j.r
penoabsoeadn, MeTonn nporno3HpoBaniE yposan -:'131'|.1.|}--t.‘-.m EYALTYP
HA OCVIIAEMMWX 3EMAAX TNPOXOAAT NPORIBOACTACHHEL I-ll_.ll!i?g%ﬂ
B ¥TRKC 3eroncxof, Jlateniickof, JNuropckon n Beaopycckofl CLES
— KOMILIEKC METOL0B NpOrHOIHPOBAHHA VpoRafiHocTi  O3HMEX
(nwenna, poML) W PAHHAX APOBLX (nurenna, ﬂ‘lhl?HEbEL Em:;:‘;ﬂ:ﬁgj
HOBHX KYJALTYP Ha TepPHTOpHH Eupnmn:m?: EE?'H .CC
HOM NOPALKE BHEAPHCTCHA B [napomerienTpe ¢ 32 e
— metol onpefenenns GHOJOHEECKOTO ypoman 3 punlg! X FonoS
cOBHY KYALTYP, pazpaboTanibi CORMECTHD © !i_*_'.r.mm_u 1:: : ffl?r. 35_:” ]
BWM, MPOWEA NPONIBOACTBCHHBIE MCTBTEHA, }TH[‘FI'.}[-,,-'I.L“ .ﬁu.n -pm;nin
MR METOARYECRO KOMPCCHER [0 nput’_mpaai H :'-I.E.‘T'lr,l.El.\:! Ha m?irl'a i
Fockomruapomera o sueapen s 28 3 FKC cenbchoXo3AcTBEHHOH 30
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FHAPOMCTA NOATOTOBAEHO METOAMMECKOE nocoGie [205] no w £D-~
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M“];H{mp-_-ummuuu SAHHAA METOMOJ0THA H f.'l.mlau_mlqmpsmuumlua;
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nentpe CCCP: ¢ 0IHOH CTOPOHH, MOMOJHAR KOMILICKC mcmnm:r nnl::l&
rHOSHPOBAHHA HOBHIMH METOLAMH APHMEHHTENLHO K HOBHRIM P
KYALTYP, ¢ Apyrofl, — paclunps# nepedentb pﬂlllﬂlunu, _"l..'IH TE?ID]::TH:].?;;::-
H;.:I:'I::lp-lﬂ;'l: ByayT COCTABRAATRCA MPOrHO3IN NPpOAYKTHBHOCTH CEl
FANCTBCHHEY KYALTY]R.
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[poLECCOB, HHTCHCHBHOCTE H HANPABACHHOCTE KOTOPHX ONPCACAAIRTCA
we TOABKO akTopasu pHewnel cpend n GHOTOTHYECKHMH OCOBENHO-
CTHMH pal:'.rl:Hll:ﬁ, HO H BIEHMOCDASLIO CaMHX NPOUeCCoB, l“D.'lE-'lHPD-
qaHHC BANAHHA ATPOMETCOPOAOrHYGCKHX YEA0DHA Ha (POTOCHATETHYE-
CHYE MPOAYETHBHOCTH NOCEBOB M HCCACLOBAHNE 3aKOHOMepHocTel
ppeMEHHBE PRIOE Yposkacn CENLCROXDZANCTRCHHBIX E¥ALTYP [MO3BO-
JAHAH PAIBHTE NOJIOMOHHA TOOpHR  a@rpoMeTeopoioriieCERy NPOrHG-
08 — CO3AATH HOBOE IHHAMMEO-CTATHCTHMECKOS HANPABRICHAS B alrpo-
METEOPOADTHYMECKIX NPOrHoO3aX, OCHOBAHHOE HA CHRTEIC CTATHCTHHC-
CROTO N QHHAMNUECKDOrD NoOAXofor B8 OpOrHOIHpOBanHN  YpoHacs
CEALCKOXOZHNCTECHHWE KYALTYP.

CenopHRe PEIVALTATE [!l.ﬂlljll:lTl.i CBOAATCH K CACLYHIILEMY.

I. Hecaeaosano sllsiHie arpoMeTeopoiornieckux yeaosuii wa do-
TCCHHTETHYSCKYD  NPOAYHKTHABHOCTL NOCEROD CEALCKOXOIANCTBCHHLIX
EVALTYR, KOAHRCCTRENHD ONRCAND BAHHHEC ¢|EHTU|J-LH! BHelIeR Cpean
ida ocHOBHEE (HInoAoro-GHOXHMHYECKHE NPOWECCH — COCTABMMOULHE
NPOAYKIUAOHHOTO nNpouecca pacteduit, 1ano obfbAcCHENHE HEKOTOPHX
peoleHHOCTeR BOZAeACTBHN BHENINAX (AKTOPOE HA NPOAYETHEHOCTh
imn;_'n_'mrii, HCCAELORARM ATANTHEHHE PCAKUNH PACTEHHA Ha HIMEHE-
HEA YCAOBHA BHCIIHCA Cpeab.

2. UcYIIECTRACHD  MOACTHPOBA HIIC BOIICHCTBHA FRCTPEMAAWH B X
noroauex yeaosinfi (3amoposks, sacyxa) W nospexacuni Goacanamu
Ha OCHOBHHE NPOUECCH MUIHCACATCALHOCTH PAcTEHil; B AHHAMH9C-
CEHE MOLEAH l.IIICI].‘.IhIIII.'IEII.I-ﬂIIIIH VoA JICpHOBRX EVILTYD BBCACH 60K
nakonaenna OGuomaccw 3epua; pazpalboTan HOBMA NMOAXOA K OUCHEE
HOLTIENCCTRA 1'}}'J!HLLIIUEII1[!I}'11}II1E‘H GHOMACCH H ONHCAHHK AHHAMHKH
ACCHMAJIHPYROULER MOBEPXHOCTI.

3. H'Pl!.'.l.il[l'.‘l-'d?llirl LAHHNONEPHOARBIE  ANHAMHYCCENE  MOJSCAH TPO-
AVEIHOHAOTG Npoleccy, OpHCHTHPORANHEBE Ha HCMOILI0BIRITES

— NAR TeOPETHUECKHX HCCASI0BAHHA OTAGALHEX COCTARJAAKIMINE
NPpOAVKUHOHHOTD npouccca o QopMHPOBANHA YPOXaA B UeJOM BO
BAANMOCHRAIN ¢ ATPOMETCOPOIONHMCCHHME YCSREHHE M,

— AaR pH:![‘.I-i]ﬁ{‘ITHI! METOMOR  arpoMeTecrIoriieCEnX TLRLar-
WO308.

4. Ha ocnose PRCCMOTPEHHA YACTHOTD CAYYAHR 3AKOHA POCTa W MO-
ACHPOBAHHA nanboaece obulero npolecca, XapaskTopHaywllerd Cra-
PEHAEC  MEBWX  OpPFraHHIMOB — Pacnaj HHIHEACATCALHBX CTPYETYP,
Npefaosensl  AOAVIMMHPHICCEHE  METOAK  ONPEACACHHA POCTOBBIX
GVHELHA NepHOLA BETCTATHBHOTO o PeNpoAyKTHBHOTO pocta. Onpe-
Aaeiewne pocToBuX PyHrunil — Bamuefwero ssena moeaeaci opuu-
POBAHNA YPOMER — OCYVULCCTRAACTCH HA OCHOBE CTAHLapTHON arpome-
Teoposornyeckofl nudopManHmn.

3. Hecaeaopana 9yBCTERTEABHOCTE NPEAIGHEHHHMX Molcael K H3-
MCHCHHKY TapaMEeTpos H CTPYRTYPH MOIeTed, 8 TAKEE BXOAHOH HH-
tpopuannd, Heenedosana reorpadnieckas HIMCHHHBOCTL NapaMeTpon
Moaench.

fh. Coatan KOMNACKE AHHAMHKO-CTATHCTHYECKHX METONOB OUEHKN
arpoMeTeopoaorHIecKny }'f—"I'DEl!IIFI NPOAIPACTARHA W NPOrHOAHPORAHNA
VPOMafHooTH ceALCKOXOIARCTECHHEY KYALTYP 8 Heweprodesmbe.
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7. Tpeaaowen cnocol pazpaloTkn Ha OCHOBE ANHAMNKO-CTAT W TH=
ECKHE METOA0R NporHoldposalid Yposan METONHE NPOrHoINpoaaHE
MPEMEHBTEILHO K KOHKPETHRM NOYBEHIO-EARMATHYECKNM 30HAM.

BrnoaHciise #ecacaosainnd 0uan BHIBAHN JanpocamMi CCABCKO=
XOSANCTREHHOMD NPpOHIBOACTRE B ArposCTEOPOIOrHETCROM olecnene-
HIH B HANPABRICHE HA HENOCPCACTBEMHOC NPAKTHYECCKOC npiMencHne.
[Tpelro#eHIEE THHAMPHECKHE MOACAH ¢|-|:||:|§t;|1|1mm||1!u YPpoman MOryT
GLTE Takme NPUMEHEHH 117 TEOPETHYECKON OUCHKH COPTOBHX OTTM-
Uil NPOAYKTHBHOCTH CEIbCKOXOSHAACTBEHHEX KYALTYP B Pasliiibx
NOMBEHHO-KANMATHYECKHX 30HAX, ArpoKAHNMATHUYECKHX PeECYPCOB 3THX
30H, NCNOAL3oBaHE B Goace obLWMY MOQCARX PaCTEHHEBOACTHA.

Peayawtatel HecAcAoBannil NpeacTaBafoT colofl  TEopPeTHYCCKOE
ofiofuenne § pellenne BauoR npobaems 8 00J3CTH ArPOMETEOPO-
JOTHH — HAVYEHHE BANAHHA ATPOMETCOPONOTHMCCEHY YCAOBHE HA o
T*lH:HHTt'THHi:TH':.'m NPOAYKTHEMOCTE NOCCBOR, CO3AaHNE HOMILICKCa ME-
TOA0B OUEHKH arpoMCTEOPOIOTHUCCKHX YCAO0BHA NPONIPACTAHNA Ceil-
CKOXOZRACTEEHHEX KYJLTYP M NPOrHOanpoBanne ypoxafnocTh 3TRX
kvantyp. [Mpeaaosennme MeToAW YAHE BHCAPCHE WAH BHEAPRIOTCA
B NPakTHEY AarpoMeTcopoaordi4eckoro ofecneuennd ceILCKOTO XO3RH-
cT8a. Passurne stux necaeaopaunfi w paspaboTea ua 3TON OCHOBE
HOBHE METOLOB NPOrHO3MPOBAHAA NPOLIYETHEHOCTH EE:-'IIJL‘HTE-:H.I-’IHﬁl'T-
BEHHBY KYALTYP GYAYT NPoBOANTLCA B PAMKAX BAKHCHIIAK WNCICHHX
MPOTPa ™ . .

Bozaefictane arpoMereopoloriueckny yoaonmin Ha OCHOBHWC Npo-
WECCH MHHINEICRATEALHOCTH PAacTeHHH, ALANTHEHLC peakiliy pacTeHi
HA 3TH BOGACRCTEHA UPEIBBIMANHO CDMHNL KoaugecTREnHOE anncaiine
peakuii pacTCHRi Ha BANANNE ArPOMETEOPOIOrHUCCKHX YCAOBHIA HAeT
ECTECTECHHEM NYTEM — OT NOCTPOEHNA CPABHNTEALHO NPOCTHIX MOJE-
ACH OTACABHEY COCTABRIADUNAY NPOAYKUHOHEDOIG NPOUCCCa 1o AETaqbs
HOTO ONUCAHHA BaMHCALINX NPONECCOB, MPOHCKOLNINY B CHCTEME
pacTenne — cpea, CO3amea AMHHHONEPHOAHBY ANHAMHYCCEHE MOLC:
Aefi NpoAYKUHONHOMD npouecca.

Kak BHAHO B3 MATEPHAJOB, HAAOMEHHHX B paboTte, pellenne npo-
Gaemsl pACHTHOHKALNA NapaMETPOB MOACACH HA OCHOBE CTAHAAPTHOR
arpoMeTeopoaorHEeekol HRQOPMAUNH, 1eT3eT BOGMOMHEM HX npn-
MEHCHIE Npi CO31AHNN AIETOA0R  OUEHEH  ArpoMeTespoaariccki
VCACEHA NPOHIPACTAHNA CENBCKOXO3RACTBEHHBX KVALTYP, NPOTHOIH:
poBAHHA NX NpolykTRBHOCTH. Hecoeaosanne reorpafuueckol HIMeH-
HHBOCTH l::'rp'_-'HT}'pltl.:l-'ltl‘_p'ﬂH[ll[til[il-'lhlIl-l?l: XAPAKTEPHCTHE  MOQETEH NO-
ABTHCT HAMETHTE NEPCHCKTHRW paisHTHH neeaenosannfi B obaacti
ArpOMETEOPOIOTHUCCKHE NPOTHOI0R,

Henoapaosanme moaean GopMHPOBANNA YPOXKaAA ICPHOBEX KEV.be
TYP B Ka9eCTeC Gazopofl AaeT BOAMOMHOCTH CO314BATE AHAAOTHYHEE
MOACAH NPOIYKIHOHHOTD NPONecca NPHMCHHTEALHO K APYTHM CCabe
CROXO3AACTRCHHEM KYJIBTYPaM, KAk 30 YD cefuac MMeeT MEeCcTOo MNH
rakHx KYALTYP, Kak oauMas pome [196], sposas mwennua [88, 204],
muorodetune tpass [133].  Ouenka reorpaduueckoil naMenynsocTd
AAPAMETPOR MOACACH NO3BOJAET HA OCHOBE YARE OOIOAHHBN AHHAMHKO:
CTATHOTHYMECKHY METOA0B NPOCHOIHPOBARHA YPOMARHOCTH CEAbCKOXO:
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AMMCTEENHBX KYALTYP BECTH paspalorTky MEeToLHK NPOrHo3ipoBaHng
TIPS CHITL TR | PASTHEHEM NOHBACHHD-EANMATHHCCKIEM SFHAaM
crpand. [Meppan peannzaunA Takoro noaxoaa ocywecteacha B palo-
rax 193, 195, 203] npumennteacio K yeaosuas [lpnGaatexn u Be-
_1|::lp1.'ECJ!J!.

 BOTHYECKH N |'||'Il1-,'l_l].'|i+l:l"|-llll:':l.| STHX HCCACTOBAHNNE RBIARCTCH COZLA-
HIle MOLEJed, BEJRYAKIILHX ONHCAHHE NPOoLEccoBs  (PopMHPOBAHNA
EANCCTRA !."p[:lfiﬁFJH CEARCKOXOAAACTRCHH BIX H!.'.'lhT}'p, |:IH.Z!ZH-H'I']!1'.‘ Ha sTol
OCHOBE HOBWX METOAOB NPOrHOZMPOBANHA KOJHYECTBa W KavecTsa
}'FHPH“HH. HI'|.'ll'.lML'TLHJ]J:J.']IJJ'II'[L'EH]!I I1|.'I'I[I[JJ.|'I[|.[lEI |1|.'|1.I-I"|:IHM.‘|CIIIPUHEIII[H
Ypoman,

B nacroAules puae peayibTaThl NPoReIcHiMEX HCCACIOBANHA cay-
#aT OCHOBOI 178 COBCPUICHCTBORANNA ArpoOMETEOpOIOTHYECKOrD obec-
MEUCHE  CEALCKOXOIAACTBEHNONS MNPOH3BOACTREA, YTO HeodxoaHMo
B CBA3N C PEMICHHEM 33134 N0 PpasBHTHIO CEALCKOrND XO3RNACTBA.
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TEDFHA H PACHET MPOLFETHEHOCTH
CEARCKOXOIAACTBENHMEK K¥IBTY M

Peaswgap H. © Cumpmona, Xysomune H. H. Fyaskosceed. Ky EoEocThelith®  PeiaxTop
B. B. BumEos, Texnwueckn peisktop B. M. Cewenopa. Koppextop C [1. Dounuknea

HE M 1479, Czamo s uafiop 2000084, [Mognwcans b nevars 2006.83. M-3845H.  Dopsar
GO0, Bys. Tam N 1, Jsr, ropu. [esars swcoxas, Moy, a. 100 Ep-otr. JLD, ¥u.ma
A 1LTH, Twpas 1730 sy Hngesce MTPA-29, 3axas 112 Lews 2 g, 30 &

Fnapowereomnany, 0SS, Jemisrpas, 28 anmna, 2k

Jenmirpadesan  Tunorpahin My & opaena

Tpyacesre Kpaimoro Jpasomy  Jlominrpaackcto
ofednieiia s TEXHHTECKAR EHWEras |

Enremim  Cokoacaod  Comapoanrpapoposa  np=
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Forosurca & wuadanuro a 1984 2.
xuuza Toomunza X. T.
€« IKONOTHHECKHE NPHHIHNLI
MAKCHMAJBHON NPOAYKTHEHOCTH MOCEBOB®.
20 a. 3 p. 40 k.

B KHHFe AACTCH 3KOJOCHMCCKNA 1 arpoMeTeopodorHYecKHl aHaana
NPOAVELHONHOND Apolecca, paccMaTpiBakoTes METEQPOAGTHYECCKHE |
fuodornueckie akTopel VPORKAHHOCTH H KIl d¢urouesozon o mo-
COBOR  CeALCKOXOIANcTReNHEX KyasTyp. [laetca arpoKaANMaTHYecKan
OUEHKS H METOL ITAJOHHWX Ypomaes n AcHCTBHTEALNO BOIMOMHOTO
VPOKAR ICPHOBHX KYALTYP 0 KapTodenn. PaccMaTpuBaeTen aHavcuie
NEPpHOAA MAKCHMANLHBX NPHPOCTOR pacTenii AaR thopMupoBanna BH-
COKOMO VPOMAaA, BONPOCH ONTHMAJALHON TYETOTH NOCCBOE, ONTHMA/b-
HOTO HCNOALIOBAHHA COMHCYHON PAIHAUNN 1 BOALW PACTEHHAMD B NO-
cepax. [lokaaana NEPCNEKTHEHOCTE MOCTOAa QHHAMNNECKOTD MOACTH-
POBAHNS IS NIVHCHHA MHEPORANMATA NOCCROB HA CRAOHAX, PellcHIA
33184 BOAHON MEAHOPAIHN, PafloHIPOBANNA KYALTYP, NpOrie3a 3iain-
MOCTH DApaMeTpon pacTeunil NpH CeNeruny HOBWX COPTOR Pacemar-
pRBAKTCH ofume wean U 3aiayn NporpasMMipoRranis Yposas cedb:
CHOXOZHACTRCHHBIX KYABTYVP

PaccunTana na arpoMeTeopdioros, arpoHoMOoB, 3HOJ0M0E, puaio-
J0r0B pacTeHn.

Knnra obpasicna s naane 1984 r., Ne 66.

Moanucka wa Kuury npopoawrcs no 31 gexabpa 1983 r. maraas-
A 1 TSR HOLMECHME WALNNA, MardinHos N 15 aJlenwnirns —
onopuam  aynkrom  Tmaposercomanara: 197100, Jlemnnrpaa, Boaw-
maodl m., 47.

HHAHBRAYAALRME NOKYTATEAN NpH GhopRIEHHT MOANECEA 00099~
BAIOT CTOMMOCTE KHHTH NOANOCTRK, NOARRCKA OPOPMARETCR KEMTAHUNER.
0 nMoCTYIRACHHEN N3AAHAN B MATIIHN MOKYELTEAL HIBEWACTCR nagTOmni
OTRATROH, OCTARACANOR B N OGOoPMACHNN NOANNCKA,

Oprausaanuin § MApeATIPHATHA OEOPUABDT JIKATE HA NOANHCHEE
HIAAHHA TAPANTHAHWEMA NHCLMANN, B KOTOPWY YRIMWBAETCA CPOK Fa-
pantaE no 31 gexafps 1984 r, n OpHHATEEA 3AKA3 EBHTANLWER #e
adhopMARETCRA,

FTHAPOMETEDHALAT




