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Hanoxens 3aKOHOMEDHOCTH OTPaKeHWs DPajMALHH PACTHTENBLHOCTBIO, MOJYYEHHLIE H3 aHa-
JH3a8 TeopeTHYECKHX Mojeaeil OTpaKeHHA CHCTEMBl PaCTHTEAbHOCTL—NOuBA, dkcnrpum_ema'mma
060CHOBaHA NPHUMEHUMOCTh MOAesell, GasupyOUIHXCA Ha TEOPHH NEPEHOCA HIAYUCHHA B MyTu_ot‘l
rGPAAOHTAAbHO OAHOPOAHON cpee AAf pellieHAn 3alad JHCTAHUHOHHBIX HCCAeOBAHMA cenbeko-
xoaaficTBeHHBIX noceBoB, IIpakTHyeckHe BOIMOMKHOCTH TEOPETHYECKOro mnoaxoira TIPORATIOCTDH -
pPOBAHEI Ha NPHMepe OMNpele/ieHHA [OCEBOB PA3JAHYHLIX KYJABTYDP H AHATHOCTHKH COCTORHHA NoO-

OB B TEYEHHEe BereTalHOHHOrO NEpHOAa.
= i(ma::a npexl{aa}{aqgl;a AAA arpoMeTEeoposIOros, IKONOroB, reoduaHKoB u crnenuanncros s 06-
AACTH AMCTAHLUHOHHBIX HCCAEAOBAHHII NMPHPOAHLIX pecypcos 3emau

e monograph by N. N. Vygodskaya and I. 1. Gorshkova “Theory and experlmeqt in
\'egel-m;anmrem%te] s.en.‘?'ing"' preselhgl’s the general regularities of radilnuon re[lept:&_ncn: l_)y ]‘te'
getation oblained from analysis of system vegetation — soil [hcoreucal mr_xrivis.‘fhl.l applic-
ability of models based on the theory of radiation transfer in turbidl horlsqnfaflyhmm?_ge-l
neous medium has been confirmed experimentally. The practical pogsxi}llities of t eoretica
approach have been illustrated on example of various crops determination and crops state

3 iti the vegetalive season. : -
r"co%?élﬁﬂ()ﬂﬁgfa%h is m%ant for agrometeorologists, ecologists, geophysicists and spe?lahsfs
who use remote sensing methods in natural resources investigations.
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Npenucaosue

Ja nocaenHee jecsiTHiETHE BHINOAHeH G6OJbLION 06DbeM pabot
b 0O0aacTH  a3pOKOCMHYECKOTO 30HAHPOBAHHS pacTHTeNbHOCTH. OJ-
BKO W3-3a caaboil paspaGOTaHHOCTH TEOPHH OTPAMKEHHS COJNHEYHOI
HALHH OT PAa3NHYHBIX THNOB PACTHTEJLHOCTH W H3-3a OTCYTCTBHS
MAAMEHTANbHBIX IKCNEPHMEHTANbHBIX HCCAeAOBAaHHA MaTepuansl,
Miyuennsie ¢ nomompio MC3, 1o cux nop He MOryr GuTb HCHOJb-
BAlE ¢ BHICOKOH 3(deKTHBHOCTbIO s pelleHusi MHOrHX NpHKJIam-
% sajau, B TOM uyHcIe W 3ajau arpometeoposiorun. 1o 06cTod-
MILCTBO 3aCTaBHJIO B TeYeHHe pfAa MOCAEAHHX Jer YCHJICHHO
MMATbC  MaTeMAaTHYECKHM  MOJe/HPOBAHHEM SPKOCTH CHCTEMBI
MBa—pacTHTENLHOCTD H HA3EMHBIMH SKCIEPHMEHTAMH A/l BHISICHe-
| JABHCHMOCTH CNEKTPAJbHBIX KO3(DOUIHEHTOB SPKOCTH (CKfl) or
HYHBIX (aKTOPOB, B TOM UHCJE OT CTPYKTYPH PacTHTEJNbHOCTH,
UECKHX CBOMICTB 3JIEMEHTOB PAcTeHHHl H [OUBHL, OT YCJOBHH OCBe-
Wil 1 HanpaBJeHHsT BHSHPOBAHHSI.

P OanHy 13 HeMHOTOUHC/IEHHBIX HAYYHBIX KOJJIEKTHBOB B CCCP, rae
BMil paboTaMHu aKTHBHO 3aHMMAIOTCSH, SIBJISIETC TPYNNa, PYKOBO-
Mas joktopom reorp. mayk H. H. Bmiroackoii. Hacrosimass mo-
pausi ecTb peaynbTar 06001IEHHS ceMHIeTHeN NeSTeNbHOCTH 3TOf
fiisl. B Hell 1am Xopommii 0630p COBpeMEHHBIX MAaTeMaTHUeCKHX
Bleaeli OTpaXKeHUs! COMHEYHON paaMallHH OT CHCTeMBI II0YBa—pPAacTH-
LHOCTL, 0600LIeHbl MHOTOYHC/ICHHBIE JIHTePaTyPHbIE JaHHbIE ¢ npu-
BNeHierM pe3y/bTaToOB COGCTBEHHLIX H3MepeHHil, npoBejeH aHaJiHa
BYALTATOB YHCTEHHBIX SKCNEpPHMEHTOB H paccMOTpeHbl TeopeTHye-
B¢ sasucnvoctn CKSI ot BXoambiX mapamerpos, XapaKTepHU3YIOUHX
PIOsIlie PAaCTHTe/ILHOCTH H TNOYBH H YCJHOBHSI OCBelIeHHS. Teope-
MCKNe pacueThl COMOCTABJEHB ¢ JAHHBIMH 3KCHePHMEeHTOB, NpoBe-
MX aptopamu. IlpeacraBiennble B MOHOTpadMM Pe3yabTaThl MO-
BAIOT, HACKOJBKO BQJIHKO YHCJO Pas/HYHBIX (AKTOPOB, BJIHSI-
Ha CKSI.
PCpean ony6ankoBanusix B CCCP MoHOrpatuii no AHCTAHIHOH-
) J0HANMPOBAHHIO HAcTOAmAas MoHorpadusi BhimeaseTcs TeM, 4TO
I8l 14 ocHOBe BNOJIHE COBPEMEHHOH MOJENH OTPAaXKEHHS CHCTeMb
MTRILHOCTE—NI0YBA ONMHCAHBI TeopeTHYeckHe 3aBucHMocTH CKS,
ABJIAIOLLIECS C pesyIbTaTaMi HATYPHBIX 3KcnepuMenToB. Kpome
%, Onpejencna objlacTb NPHMEHEHHA TeOPETHUECKHX Momeseii, Ga-
BIOILIXCS HA KOHIENIMH MYTHOTO CJIOS.

MHorouncsientbie peKOMEHAALNH, COAePIKALLHecs B MoHOrpadum,
HOJIESHEIMH KaK MPH TJIAHHPOBAHHH KOMIIEKCHBIX 3KCIHepH-
0 JMCTAaHUMOHHOMY B30HAHDOBaHHIO, TaK H IIPH TeMaTHYe-
(MNTEprpeTaund NAaHHBIX AHCTAHUMOHHBIX H3MepeHHii B HHTepe-

OMETEOPOJIOTHH H CeJIbCKOro X03sHcTBRa.

0. K. Poce



OcHoBHbie cOKpalleHHs! H 0603HaAYeHUs

PII —pacrureabHblil 1OKpoB
QAP —poTOCHHTETHUECKH aKTUBHAS padHalHs
BUK —O6amxuuii uudpakpacublii 1nanason paiuaiyu
XJI —noBepXHOCTHASA MJAOTHOCTE XJA0podHia
CKSl, by—cnekrpaibublii Ko3(Q(GHUUHEHT 3SHEPreTHYecKoil SPKOCTH
PIT (I'OCT 7601-78)
bs —cnekTpadbHblii KO3(Q@HUHEHT 3HEPreTHYECKOH SPKOCTH
MOYBBI
A —JI/IHHA BOJIHBL
P; — KOMMJIEKCHBIH CTIEKTPaJbHbI HHAEKC
pr —COEKTpaJbHbll  Ko3((HIHEHT OTpaxeHHs Q)}arosne-
MEHTOB
Tp —CHeKTPaJbHbIAl KO3 (HIHEHT TNpOoNycKaHHd éHTOS.ﬂe-
MEHTOB
Ps, CHOeKTpaJbHbil KO3(pHLHEHT OTPaKeHHs MOUBLI

0p —3eHHTHBIH YroJ BU3HDPOBaHHS

hs —Bbicota Coanna

S)—npsaMas coaHeyHasl pajualns

Dj —paccesnnas paananus nebocsosa

Qx—cymMmapHas pajHanus

L —otHOCcHTeIbHAA nJoLlajb MOBEPXHOCTH (PHTO3JEMEHTOB

By —yroa naknoHa HTO3/1eMEHTOB

g* —nuddepenunansnas (QyHKUHA pacrnpejesieHHs  yIJ0B
HaKJI0HA (PHTO3EMEHTOB

G —unTerpaibHas (yukuHS pacnpenenenus yrjoB Hak/JoHa
(huTO3/IEMEHTOB

B —1poeKTHBHOE NOKPBITHE

Vs —A0JIS TOBEPXHOCTH (PHTO3/AEMEHTOB 3eJeHOro liBeTa

w —06BOAHEHHOCTD

Beenenue

B AHCTAHUHOHHBIX HcCeIOBAHHSX Hapsijy C HHTepnperainHei
IMINHPHYECKHX 3aBHCHMOCTeH MeXJy pesyJbTaTaMH a3pOKOCMHYe-
CKHX H3MEpeHHHl M arpOHOMHYECKHMH [0KAa3aTeJsIMH COCTOSIHHSI moce-
BOB Da3BMBAETCH Halpas/jeHHe IO CO3JLaHHI0O MaTeMaTHYECKHX MoJe-
Jeil OTpaKeHHs COJHeYHO pajHalHH CHCTeMO pPacTHTEJAbHOCTb—
nousa. Bonpocamu Teopuu B Haulell cTpaHe AABHO H YCHENHO 3aHH-
Maercsi KOJJIEKTHB OHO¢pusnkoB HuctuTyTa acTpodH3uKH H (H3HKH
atmoctepsl AH 3CCP. Oaunako B nociennee jecsiTHieTHe TeopeTHYe-
CKHil moaxox 0oJiee HHTEHCHBHO pasBHBaercs 3a pyGexkoM, 0cOGEHHO
aMepHKaHCKHMH HccaepoBatensiMH. Ho 3a peakKHM HCKJIOUeHHEM pas-
paborka MaTeMaTHYeCKMX MOJeJell HAET B OTPHIBE OT NPaKTHYECKHX
3ajau JAHCTAHUHOHHOrO 30HAUPOBAHUSA, XOTH UHCACHHHIE 3KCHEPH-
MEHTHl MOTYT ObITb NOJ€3HBLIM HHCTPYMEHTOM MpPH NJIAHHPOBAHMM Ha-
TYPHBIX SKCIHEPHMEHTOB H NPH TeopeTHYeckoM OOOCHOBaHMH 3ajad,
peuleHHe KOTOPBIX BO3MOKHO C [OMOLIBID AHCTAHUHOHHBIX METO/OB.

Heob6xoaumocth 60/iee aKTHBHOTO NPHBJICUEHHS MaTeMaTH4eCcKOro
MOJeJIHPOBAHHA /151 COBepPUIEHCTBOBAHHSA a3POKOCMHUYECKHX H3Mepe-
HHi nobyausao koudepenunio HACA B 1982 r. pekoMenaoBaTh HcCe-
AoBaTensiM 06paTHTb Ocofoe BHHMaHHE Ha aHaJH3 CYIECTBYIOIHX
MojieJieil OTpaKeHHsi, HX CpaBHeHHe C HATYPHBIM 3SKCTMEPHMEHTOM Ha
OCHOBe e[IHHOTO MAacCHBa TAHHBIX H3MePEeHHH M Ha MEPCHeKTHBH Te-
operHyecKHx paspabotok. Cpean 3THX BONpPOCOB, € Hallledi TOUKH 3pe-
HHsl, HauboJsiee BaXKHBIM sIBJASETCS BONPOC 0 HeOOGXONHMOCTH BCECTO-
pOHHe#H H KOPPEKTHOH IpOBePKH afeKBATHOCTH Mojelnelf, Tak KakK OT-
CYTCTBHE TaKOH NPOBEPKH, C OJHOH CTOPOHH, NMPENATCTBYeT NPakK-
THYECKOMY BHEAPEHHIO pe3y/]bTaTOB TEOPETHUECKHX HccaefoBaHui,
a ¢ Apyroi — TOPMO3HT 06OCHOBAHHOE YCOBEpIlIEHCTBOBAHHE TECOPHH.

B wuacrosimeit mMoHorpagun o6obuiensl pe3y/ibTaThl HawmHx pabor
3a 1978—1985 rr. no MeesAeNOBAHHIO W NPOBEPKe AASKBATHOCTH MO-
nesiell orpaxeHnsi, Ga3upyloOlIHXCA HA TeOpPHU MepeHoca H3JydYeHHS
B MyTHOH OMHOPOAHOH cpene. DTH MoJeNH — KJIacCHKa MareMarnue-
CKOr0 MOJe/JHPOBAHHSA paAHAlUHOHHOTO pEXHUMa PACTHTENLHOTO MO-
KpoBa. Mx HecoMHeHHOe NPEHMYIIECTBO COCTOHT B OTHOCHTEJALHOM
npocToTe ¥ MajoM HaGope BXOIHBIX NapaMeTpoB, KOTOpHE Xapak-
TEPH3YIOT COCTOAIHHE pPacTHTEJbHOCTH, OTpPaXKeHHe MOYBH, YCJOBHSA
OCBellleHHs W BH3WpoBanus. Kpome Toro, BXoJAHBIE NapaMeTpel 3THX
Mozeqeii obecmeueHbl GOJMBUIHM 3KCIePHMEHTAJbHBIM MaTepHalOM,
KOTOpPLI JaeT npejcraBjieHne o6 HX MPHPOJHOH H3MEHUHBOCTH.



Jlasi npoBepKH ageKBaTHOCTH Mojesell NPOBOAMAKCH cepuu ciic-
UHATBHO MOCTABJICHHBIX HATYPHLIX SKCHEPHME NPENMYIecTBeHHO
st CeNbCKOXO3AACTBEHHLIX MOCEBOB HA TePPHTOPHM YKpauiul ©
Mosaasun. OAHOBPEMEHHO BEANCH WHCACHHBIC SKCHEPHMEHTH B 11po-
CTPAHCTBE NAapaMeTpoB, XaPaKTePHIYIOIHX MAKCHMAaJAbHO BO3MOXK-
HYIO HX NPHPOAHYIO M3MEHYHBOCTL. Pesy/ibTaThl UHCJACHHBIX 3KCHCPH-
MCHTOB NO3BOJMAN CHCTEMATH3HPOBATbL 3aBHCHMOCTH CHEKTPaJLHBIX
Kos(ppuuuenros suepreruueckoii sipkoctu (CK$I) or Bxoambix mapa-
MeTpoB mogend. IIpn sToM MBI He 3aTparHBajH BONPOCH, CBSI3aHHBIE
C BJHsHHEM atMocdephl, Tak KakK onpejejeHHe TnepeAaTounoii (yHK-
LUHM atMochepsl ecTh CaMOCTOsITe/bHAsh M CJOMKHAs 3ajauya ONTHKH
armocepnl. HMlcxons M3 3T0ro orpaHiyeHus pacueTHbe OLEHKH, MPH-
BeJleHHble B MOHOrpadu#, CTPOro MPHMEHHMBI TOJBKO K NAHHBIM Ha-
3eMHBIX H3MepDeHHH MJH BLIMOJHEHHBIX C HH3KOJETSIIHX CAMOJETOB.
B mesom nonyuennbie TeopeTHuecKHe 3aKOHOMEPHOCTH (GOPMHPOBanus
CKfl bl paccmaTtpHBaeM Kak nepBoe NMpHOJAHKeHHE K ONHCAHHIO pe-
aJIbHOTO NPHPOAHOrO NpOlEcca M KaK OCHOBY AJA Mepexoja K Hcelle-
A0BaHHIO OoJiee COBePUICHHBIX MaTEMaTHYCCKHX MOJeJell OTpaMMeHHs
C LeJbl0 OUEeHKH BO3MOXHOCTEH NMepCHeKTHBHLIX MeTOJO0B JHCTAHUHOH-
HOIO 30HAHPOBAHHS.

Hexotopsie pa3paGoTk, BbIOJIHEHHBIE HAMH, SIBJASIOTCH COCTAB-
HOH YacTbl0o KOMIJIEKCHBIX HCC/AEJ0BAHHH Ha NOACIYTHHKOBBIX MOJIH-
roHax, KOoTopble BeayTcsi Ha reorpaduueckom dakynabrete MIY nog
pykosoacteom lO. I'. CumonoBa. [Toab3ysce caydaem, MBI RQTHM Bbi-
PasuTb eMy NPH3HATEJIbHOCTb 38 BHHMATeAbHOE OTHOIICHHE K HalluM
pab6oram. Mu takxe 6aarogapusl A. H. ToanyGesy, E. E. Eropogoii,
A. B. OnbueBy, B. A. Pyaenko, A. C. ¥Yxaunosy, E. B. ®aneeso#,
H. P. Anronsan, JI. B. Baxuncko#t, A. b. Mmenko, M. B. Mapuenxo,
H. A. Meabunkosoii, E. I'. Opaaromy, B. H. [Tasaosoii, U. B. [lenn-
HO#l — 6mBIIMM cTyAentaM MI'Y, paGoraBliuM ¢ HaMH BO BpeMs Npo-
H3BOJACTBEHHBIX TIPAKTHK W CBOHX oTmyckoB, a takke H. B. Kpacuu-
KOBOH — 3a NOMOIIb H OTJHYHYIO OpPraHH3alHio mojeBwx pabGor. Oco-
6yi0 TnpH3HATeJLHOCTL MB XoTHM Beipas3uth IO. K. Poccy #
T. A. Hunscony, muorosietHee ofIIeHHE C KOTOPHIMH OKa3ajo 60Jb-
HI0e BIAHSHHE Ha HAIUH HAayyHble B3IVIAIHL

Mopaenn orpaxKeHMs pagHaLUH CHCTEMBI
PacTHTEJNbHOCTb—NOYBA

1.1. Kparkas xapakrepHcTHKa mMopaedei

IlepBbie TeopeTHueckHe MOJe/H PajHALHOHHOTO PeXKHMA PaCTH-
TeabHOro nokposa (PII) Guiin onyGaukoansl 8 1953 r. (K. C. Hind-
PHHBHIM M SINOHCKAMH yueHbIMH Moucn u Caskn). B nocaeayomue
30 seT mMaTemaTHUeCKOe MOJACHHPOBaHNHE PajiHALHOHHOTO peuma PII
pasBHBaJOCh B CBA3H C JABYMSl KPYNHBIMH HayYHLIMH mpobJaeMaMu:
HCc/eloBaHHeM (YHAaMeHTAAbHBIX BONPOCOB (POTOCHHTETHUECKOH MPO-
AYKUHH TIOCEBOB H OCBOCHHEM JHCTAHLHOHHBIX METO/0B H3YYeHHs pac-
THTEJIbHBIX 0OBEKTOB.

I[lepBonauanbho  paspabGaTwhiBaiuch MaTeMaTHUeCKHe MOJEIH pa-
AnaunoHHoro pexuma (MMPP) B paMmkax cosgadHHs KOJHUECTBEH-
HOH TeopHH npoaykuuonHoro nponecca PIT. Koneunas mean MMPP
Kak cyOmoneneii oOmux Mmojegell snepro- m maccoo6MeHa cocTosa
B pacuere MOrJIOUIEHHOH PACTHTeJbHOCTLIO PajHAllHH IS MIHPOKHX
CHeKTpa/IbHBIX JAHANA30HOB ((OTOCHHTETHUECKH aKTHBHOI — DAP,
Onmxuedi undpakpacnoi — BUKP u unterpanbuoit — UHT pagua-
uumn) [8, 46, 122 u ap.]. lllupokoe ocBoeHHe AHCTAHUHOHHBIX METO-
J0B H3YYeHHSI PACTHTEJbHOCTH B HHTEpecaX CeJbCKOro Xxo3siicTBa
MOCAYKHJIO HOBBIM CcTHMYJOM passutus MMPP. Tlpuuem MMPP,
OPHEHTHPOBaHHble Ha pelleHHe 3anauy AHCTAHIHOHHOTO 30HAHPOBA-
HHS, ABJIAIOTCS B OCHOBHOM YCOBEPLICHCTBOBAHHBIM GJIOKOM OTpP4iKeH-
HOH pajauaunn B OOIIHX MOAeNsAX PaJHALHOHHOTO pekuma. Paspa-
6orka nogo6ueix MMPP Befercs ¢ ue/bio pacuera CNeKTPaibHBIX OT-
pamxareavHnix xapaxrtepuctHk PIT kak ¢yukumit ontuko-6uosornue-
cKkHX napaMetpos PII.

Huxe ocnosroe BHHMaHHe yaeasiercds MMPP, no3sossiiomum omu-
cath oTpaxareabHble coiictBa PIL! 3akomomepnoctH ux ¢opmupo-
BaHusi Aas 0060 cpeibl B NPHHIHNE MOIYT OBITh HCCJEA0BAHBI ¢ MO-
MOIILbIO TEOPHH 3JEKTPOMATHHTHOTO MOJS. YDABHECHHS, ONHCHIBAIOMLIHE
B3aHMOZCHCTBHE H3JIYUEHUS C PACTHTEJILHOCTBIO B paMKax 3Toil 06-
meil reopun, 6blin chopmyauposansl B Hauase 80-x romos [30]. Ox-
HAKO MaTeMaTHYeCKHE METOALI HX pelleHHs ellle He paspaboTaHbl H,
KpoOMe TOro, OTCYyTCTBYeT HH(OPMALHs O 3HAYCHHAX BXOAHLIX mapa-
METPOB MOJEJNH AN Pa3sHoOGPa3HHX NPHPOAHHX OBBEKTOB. YKasaH-
HBle MPHYHHBL TIOKA YTO OTPaHHYHBAIOT HCHOJL30BAHHE MNPELI0KEH-
woro B [30] noaxoaa. OmHIT MonenHPOBAaHHS pPaiHAUMOHHBIX MPO-
ueccoB B PIT k HacrosiieMy BpeMeHH HAaKOIJICH MNPeHMYIECTBEHHO
npu cosgann  MMPP, OGasupyiomuxcs Ha Teopun mepeHoca

! Moaenn nist OTAEABHOTO JHCTA HE PACCMATPHBAIOTCA.



u3jaydenns (taba. 1.1), KoTopas sABJseTCHs UaCTHBIM CJydaeM TeOpHH
JIEKTPOMATrHHTHOTO NOJIs.

Kax u3BecTHO, TeOpHs NepeHoca XOpOUIO PasBHTA NPHMEHHTE/IbHO
K 3ajayaM acTpodusuku u Qusuku armocdeps. B 1950 r. Haunpace-
Kapom ObliH nojyuyeHsl HauGoaee ofumue ypaBHeHHs mnepeHoca pa-
Auanuu B MyTHOl cpefe. Eume panee npeajomenbl ynpouleHHbIe OLHO-
MepHble ypaBHeHHS paccesnHs AW(pPy3HOHl pajHalHH, KOTOpLIEe 3aTeM
GBlAH A0NOJHEHB ¢ yyeToM npsiMoil pagmauun [46, 73, 74]. Caox-
HOCTh (PH3WUeCKHX H OHOXHMHUYECKHX MPOIECCOB B CHCTeMe pacTH-
TeJbHOCTb—NOUBA noTpeGoBaja MoAHG(HUKAUMH YPaBHEHHH, yixKe W3-
BecTHBIX B (u3uke AH(P(PY3HO pacceHBAIOUIHX CPeA, B TOM UHC/e OnH-
CaHHs NPHHUMNHAJBHO HOBOTO CBOHCTBA — reOMeTPHYECKOH CTPYK-
TYpH CpeAbl Kak BaxHeiimero (axropa, onpeiesiollero OnTHYecKHe
xapakrtepuctakn PII.

IBa o6zopa MMPP, paspaGoTanHniXx AJsl pacuera XapaKTepHCTHK
oTpaxenus, caenanbl B paGorax Bymmmka [73, 74]. Ho stu oG3sophl
HeJ0CTATOUHO OCBELIAlOT COCTOsSIHHe BONpoca, TaK Kak aBTOp IJIOXO
3HAKOM C HCCJIeJlOBAHHSAMH COBETCKHX YYEHBIX.

C wmawefi TOUKH 3peHusi, cO3JaHHbIe K HACTOsileMy BpeMeHH
MMPP MOXHO pasfe/uTh Ha HECKOJbKO KJaccoB, NIpHYeM 3Ta Kjac-
cHHKAUHA Npekae BCero OTPaxaeT MOHCK NyTel KOJHYECTBEHHOro
ONMHCAHHA peabHOl CTPYKTypH mnpupoansix PII u cooTBeTcTBEHHO
crenend NpuOAMIKeHHsI K pealbHbIM [poleccaM paccesHHs H IIOMIO-
HieHHs pajiHalHH.

K nepsomy kaaccy orHocsatcs MMPP, noctpoennbie Ha KOHUENLHH
MyTHOro ciosi, B Kotopuix PIT paccmartpuBaercsi Kak rOpH30HTaIbHO
ONHOPOAHASA Cpeja, cOCToAIlad H3 CAyyaflHO pasMelleHHbIX TOHKHX
MJACTHHOK C 3aJaHHBIMH ONTHYECKHMH CBOWCTBAMH, BePTHKa/bHBIM
pacnpejieJieHHeM H NPOCTPaHCTBEHHON opuenranuneii. Ilpunumaercs
TAKIKe, YTO SJEMEHTH MYTHOCTH (T. €. 3/JeMEHTH PaCTHTe/JbHOCTH)
pasMemieHbl B mpocTpanctBe no sakony Ilyaccoma. Moaeaun storo
Kjacca B OCHOBHOM pasjiHyaloTcsl MO JIeTaJLHOCTH KOJHYECTBEHHOTO
ONMCAHHS NPOCTPAHCTBEHHON OPHEHTAIMH, BEPTHKAJBHOTO MPOQHASA
OTHOCHTEJIbHON Iomain (GHTO3JIeMEHTOB H CTaTHCTHYECKOMY 3aKOHY,
XapakTepH3yiolleMy MPOCTPAHCTBEHHOE pa3MellleHHe 3/EMEHTOB pa-
CTHTEJBHOCTH (B HEKOTOPHIX MOJEJSIX YUHTBIBAIOTCS TaKKe OTKJIOHE-
HHSI OT NYacCOHOBCKOTO Pa3MelleHHsi, ONHCBIBaeMble OTPHUATCILHBIM
H TIOJOKHTeNbHBIM GHHOMHA/JbHBIM 3akoHom [122]). Hapsay c pas-
upiMn  BapHantamu ctpyktyps PIT B MMPP paccmartprBaemoro
Kjgacca ¢ PasJMYHBIM NPHOTHAKeHHEM 3aJal0TCsl YCHAOBHS OCBEIICHHA
na pepxueii rpanuue PIT u onTHyecKHe CBOHCTBA OTACJNbHEIX tdhuro-
snementoB. HanGoaee monso Teopus mepexoca paamaunu B PII, Ga-
3UPYIOULAfiCs Ha KOHLENIHH MYTHOH ONHOPOAHOH CPEb, pa3spabo-
Tana B umkjae ny6aunkaummii Pocca u Huabcona [36, 46, 48 w ap.].

OcHoBHBIe AONYUIEHHS, HCTOJb3yeMbie NPH NOCTPOCHHH MMPP
NepBOro Kjaacca, 3aKJIYaloTes B CeAYIOUleM: 1) durosnementsl
pacnpenesnensl B o6beMe PaCTHTEJbHOCTH B COOTBETCTBHH C 3aKOHOM
Ilyaccona; 2) pasMepsl OTAeJbHBIX durosnemento manu; 3) ¢u-
TO3JeMeHTH PAacCeHBaloT pajgHalnio H30TPOMHO; 4) orcyTcTByeT Bep-
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THKaAbHas cTpatuduxamus naorHoctd PIT m npocrpancTBennofi opu-
entTaunnn ¢uroanemento. Kpome Toro, B oraeasnsx MMPP (cm.
npumMeuanne K Taba. 1.1) mpeamosiaraercs asMMyTajbHas CAMMETPHSA
BCeX paJMallHOHHBIX TOTOKOB, YTO /laJe€KO He BCerja COOTBeTCTBYET
peaJibHBLIM YIVIOBBIM pacrnpejesieHusM.

[lepsoe M3 yKa3aHHBLIX Bbillle JONylUleHHH SBJsAETCH CaMbiM TIpy-
6bIM, TaK Kak B NPHPOJAHBIX PACTHTEJbHBIX COOOINECTBaX B pasme-
menny (GUTO3AeMeHTOB Hab/II0/1a0TCsl OTKJIOHEHHA H B CTOPOHY pery-
JSPHOCTH, H B CTOPOHY KOHTArHO3HOCTH, OMHCHIBaeMble MOJIOKHTENb-
HBIM M OTPHIATEJNbHBIM OGHHOMHAJBHBIM 34KOHOM COOTBETCTBEHHO.
DKcrnepHMeHTAJNbHO YCTAHOBJIEHO, 4YTO /s GOJIbLIMHCTBA TPaBOCTOEB
XapakTepeH cJyuaiiHbiii THN pasMeuleHHs (QHTO3JIEMEHTOB [46]. Or-
KJOHEHHsi B CTOPOHY KOHTArHO3HOCTH BO3MOXKHBI B CHJBHO 3aryileH-
HBIX moceBax (3hdext ynaxkoBkm [l1]), OTKIOHEHHs B CTOPOHY pe-
TYASPHOCTH — B cJIyd4ae PeIKHX MOCeBOB C PsSIAKOBOM CTPYKTYpOH.
Hapymenne cayualiHOro THIA pasMelleHusi (PUTO3JEMEHTOB BJCYET
anbo 3aBbilieRne, Au60 3aHHMKEHHE TEOPeTHUYECKHX OLiEHOK Mpomycka-
HHf palAHalHH, PACCYHTAHHHIX B MPEANOJOKEHHH O BHINOJHEHHH 3a-
kona Ilyaccona [46, 122]. Bonpoc o Bausinu# ynopsijaoueHHOCTH pas-
MelleHHst (PHTOSIEMEHTOB Ha OTpaxareabHbie cpofictea PII mano uc-
caenosan. ITo TeoperwueckuMm ouenkam [oyapuana, AJs MJIOTHOTO
PIT ¢ ropH3oHTaJbHBIMH JHCTLSMH BJIHAHHE THMA Pa3MeIleHHs (puto-
aneMeHTOB Ha aabbeno A Gonblle cKaskiBaeTcss B BHAHMOM JHana-
sone. [TpuueM OTK/IOHEHHe OT MyaCCOHOBCKOTO pa3MelleHHS B CTOPOHY
peryasipHocTH Bhi3biBaeT Gosiee CYLIECTBEHHBIE H3MEHEHHS Kak A, Tak
H Ko3(duuHeHTa SKCTHHKIMH K, YeM OTKJIOHeHHS B CTOPOHY IPymHmo-
Boro pasmemennsi [99]:

IMyacconoBckoe Peryaspuoe T'pynnosoe
Jmnanason
A, % K % A, % K, % A, % K, %
Baanmbiit 100 100 -+80 +160 —40 —30
BHK 100 100 -+30 +60 —20 —25

W3 3THX OLEHOK CJeAyeT TakxkKe, YTO THN pasMemieHHs B Goablued
cTemeily BJAHfeT Ha ocjalbjeHue pajHallHH, UeM Ha OTpaxKeHHe.

JlonyuieHHe 0 MaJbix pasMepax (HTO3JeMEHTOB BJeueT 3a coboi
npeneGpexenne 3PDEKTOM MOJYTEeHH, HO €ro yder s OTpaxeHusd
He NMpeAyCMOTPEH HH B OJAHOH H3 Mofeneil nansoro kaacca. ITo ouen-
kam O. A. AnucumoBa [b], moayueHHBIM NpPH HCOOJL3OBAHHH Me-
TOA4 CTATHCTHUECKHX MCNHITAaHHI, Bkaajy shdexra mojyreHn B NPO-
nyckanHe pajnamnm cocrtaBaser 5—7 %, uTO 3HAYHTENBHO MeHbIIe
norpemnocTed, KOTOpble SBAAIOTCH CJAEJCTBHEM HEaleKBaTHOTO ONH-
caHHsl NPOCTPAHCTBEHHOH OpHeHTAUHH QHTO3EMEHTOB.

XapakTepHCTHKA YIJIOBOH CTPYKTYPhl H3JyYeHHs, pacCesiHHOro
OTAeNbHBIMH (HTO3MEMeHTaMH, He TpebyerT oco60il AeTalH3alHH
BeaefcTBie OObeaHHeHHst GOJBLIIOrO YHC/AA HWHAHKATPHC PasTHUHBIX
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CHTCJIbHOH
BEJAOYEHH

HKEeHHA
NOBEPXHOCTH H OpHEH-

Koneynble xapak-
TEPHCTHKH OTpa-
XdpaKTepHCTHKA
npeayCcMOTPEHO Bhl-
(DUTOS1EMEHTOB,

To xe
To xe

HCNIOJIL3YIOTCH NPOEKIHH

npeAyemMorpeno Buigeaenue B PIT me-

pacTuTeibHOCTH, OHH Ha-
H BH3HPOBaHH#A; A4HO pelleHHe AJs yuera oﬁpa'n-mro 6necka, B MOIH-

it

paccesHus
ypoii

Kparnocts
paauwaunu 8 PIT

To ke
To xe

PKOCTH (mam ainbeso) mpeaensHO MAQT-
Ff\merica, 1984, v. 1).

10 Braouenn A3HMYTbl BH3HPOBaHHA H CoaHna; BO3MOMKHO 3adaHue MPOH3BOJBHOr0 BEPTHKAJLHOIO HpOCpH-‘IH OTHOCHTEJILHOH no-

OnTHyecKHe
BEPXHOCTH H OpHeHTAIlHH dHTOIeMEHTOB, @ TAKKE HHAHKATPHCH paccedaHus (QHTOIIeMEHTOB.

CBOMCTBA TOYBBI
3anana HwuIH-
KaTpHca orpa-
HMEHHA

To ke

Hasi omucaunst erpykrypst PII

HTOB HA TOPH30HTAJIBHYIO H BEPTHKAJAbHYIO IO CKOCTH,
Mogeab MoxkeT GHTh passuTa A NPOHSBOABHOH Npoct-

AGR; MoaudHuKaums ocymlecTsiena 3a CYeT BBELCHHS HapaMer-
BBeAeHa HHJJ.HK&TPHCa paCCEHHHH pam{au}m 3J1eMEHTapPHBIM CJoeM

Crpykrypa PI1
C 3a]1aHHOi (YHK-

HHS TIO YRy Ha-
KJIOHA H a3uMyTy

PHTOAEMEHTH
To xe

Ipu onucanmu crpyktypsl PIT wucnoabayercs aeranbHas
, OcOGeHHO AJsi HanpaBjacHHil, GAH3KHX K BEPTHKaALHOMY;

Codanua

XOAATCS M3 NATH HE3ABHCHMBIX MOJEBLIX H3MepeHHIlL
Cynrca.

(oTosIEMEnHTa

HBIMH KO3t umm-
CHTAMH OTPaKEHWsd | el pacnpenede-

H TIponycKaHus

Onrtrueckne cBoficTia
Marosuie, ¢ 3anan-

To xe

&

BKJIIOYCHR a3HMYTH

Paauauus

1985 | To xe

lon
1982— To xe

—1985

i TPOCTPAHCTBEHHOH OpHEHTANHH (HTO3/IEMEHTOB;

PACTHTEJLHOCTH C YYEeTOM a3HMYTOB BH3HPOBAHHA H Coanna.

CUPID

Norman [106] 1
8 Mosesb siBAfieTCsl YCORepIICHCTBOBAHHHM BapHanToM Mofean [oyapuana; Beeiensl azuMyts CoJHUA W BUIHPOBAHHA.

5 HanGonee noanas MMPP. IlpeaycMoTpeHa BO3MOMHOCTh HCMOJL3OBEHHS PCAJNBHOTO BEPTHKAJLHOTO NPOduAf OTHO
7 BpeneHa (YHKUHAA, YYHTHIBAWOILAS KOPPeJALHI0 B pacnojoxKeHHH (HTO/NEMEHTOB; onucan spgpekt obpatHoro Gaecka.

8 Ilns ydera oGpaTHOro Gjecka BBeJEHH IMIHPHUECKHE MAPAMETPLl, 3HAYEHHS KOTOPHIX 3aBHCAT OT pasMepoB

OTHOCHTEABHOM momaAu (HTOIEMEHTOB M €e BepTHKAJLHOrO npoduIs.

PaHCTBEHHOH OpHeHTalHH (PHTO3JIEMEHTOB,
¢ EnuncTBennas TpexMmepHas Mojelb. B oOcHOBe ee NOCTPOEHHS — BhiAEJEHHE OJHOPOAHBIX CTPYKTYPHHIX G6J0KOB;

A3HMYTHl BHIHPOBAHHA H Coanua; BO3MOXKHO 3afaHHe MPOH3BOJILHOTO BEPTHKAJLHOTO I (JqJH.flR OTHOCHTEJILHO

? Mojeab sipasercs MoZupukauueii MMPP AGR; meesen napamerp — kosbduuuent s

1 Kosppuupentsl ypaBHenuii (hyHKIHOHAJLHO He CBA3aHb C ONTHYECKAMH CBOHCTBAMH H CTPYKT
noro PII, saHauenne KOTOPOTO HAXOAHTCH H3 NOJEBHX H3MepeHHIl.

3 Mojeab sBJsSeTCH YCOBepIUCHCTBOBAHHBIM BAPHAHTOM MOAEJH

POB, XapaKTepH3YIOLIHX ONTHUeCKHe CBOHCTBA H CTPYKTYPY PaCTHTeNLHOCTH.

0/0ULalH NOBEPXHOCTH (UTOs1eMe
4 Mojsenn mocTpoeHa Ha OCHOBe MOMEH

pacnpeaeseuns QIHTOBJ]EMQHTDB no yrjay HakJoHa

Mopnens, asTop

Taunn gurosrementon (cM. Takxke Applied Optucs, 1982, v. 21, G. Optucal Society o

Gukauuu 1983 r. BeejleHa psuakosas cTpyxrypa PIL

Adeaetne B PIl HecKoJIbKHX OJQHOPOAHBIX CAQEB.

Kimes u ap. [106]°
CKOJIBKHX OMHOPOAHBIX CJIOEB;

NOBEPXHOCTH

(uTO37€MEHTOB W MX YacTeil, OPHEHTHPOBAHHBLIX B pasHLIX HampasJe-
HusAx. OueBHAHO, UYTO 3TO NpPEANOJOKEHHe He MOKeT ObTh pacmpocT-
padeno Ha PIT co cneuH(pHYHBIMH NPH3HAKAMH NPOCTPaAHCTBEHHON
OpPHEeHTAaUHH (HampuMep, NPH SBHO BLIPAaXKEHHOM TeJHOTPONMH3ME
Yy pacTeHHH HJH OPH HX NOJeTraHHH).

Yuer BepTHKaJbHOrO Npoduias CTPYKTypHHX mapamerpoB PII He
BHI3bIBAET NPHHUMNHAJNLHBIX TPYLHOCTEH HPH MOJeTHPOBAHHM pajaua-
uHOEHOro pemuma (rabua. 1.1}, HO 3HayuTe/IbHO yBeiHUHBAET 0ObEM
pacuertoB. DBesycioBHO, HenecoofpasHOCTb YC/AOKHEHHS BBIYHCIEHHH
3aBHCHT OT ocobenHocteil cTpykTypnl mHceaeayemuix PIT. Hanpumep,
pacueTnl AJ5 COMKHYTHIX NOCEBOB COH H KYKYPY3h HA OCHOBe MoOje-
aeit Cynrca n SAIL nokasanm, 4TO 3HaueHHs CHEKTPaJbHBEIX Ko3dbu-
gHeutoB sHeprernueckoit sipkoctn (CKSl), noayyennsie HpH HCHOJIb-
30BAHHH OJHO- H MHOrocaoHHOH MoaHdHKauuil THX Mojenei,
pasaunuanuch Beero na 1—4 9% [69]. Onuako MOMKHO 0KHAATb yBeJHue-
HHSl pacXoXJeHHH B OLEHKaX NPH HAJHYHH CJOEB C Pa3HOH OpHeH-
Tauned QHTO3JEMEHTOB H T. II.

Janpueifiee pasBuTHE MOAeAHPOBAaHHA GLIJIO HANpaBJeHO Ha pas-
paboTKy NOAXOAOB, MNO3BOJSIOIIHX [PEOJ0JeTh OTMeYeHHbIe BBILIE
orpaHuYeHHs.

Yuer HenamOGepTOBCKOTO XapakTepa paccesiHus paiHauuu ¢uTO-
3JeMeHTaMH C HCMOJb30BaHHEM KaK TeOPeTHYEeCKHX, TaK M 3Kchnepu-
MEHTaJIbHEIX Pe3yJbTaTOB MOKeT OBLITh BIMOJHEH B paMKax paccMmar-
puBaembix MMPP 6e3 ux npuHuunuaibHeix H3MmeHennil. [Tpumepom
cayxkar MMPP 0. Pocca, T. Huascona u K. Pocca (1980 r.),
a Ttakxe Moaubuxauus wmogenw [loyapuana, ewmmosnnennas Chen
[78, 79]. Ho o6niunO BBeJleHHe WHAMKATPHC CONPOBOXKIAETCH 3HAYH-
TEJIbHBLIM YCIOMHeHHeM pacueTHbix cxeMm. Hexaouenue cocrabasier
noaxon, npeanoxennsii E. Reyna u G. D. Badhwar [[06], koropuiii
no3soaser aas Jawb6ofi Momeam B oTaenbHOM cy66/0Ke OUEHHTH MO-
npaskn B CKS§l, cBfizaHHble ¢ HaluuHeM 3epKajbHON cocTaBasiouled
B OTpa){€HHH OTAeNbLHHIX ¢uTosneMentoB. CyllecTBEHHBIM OrpaHHye-
HHeM Ha BBeleHHe uuaukatpuc B MMPP asiasiercss HeqoCTaTOK 3Kc-
NepHMEeHTAJbHEX MaHHBIX 00 YIVIOBOH 3aBHCHMOCTH OTPAMKATEJAbHBIX
CBOMCTB OTAEAbHBIX (PHTO3aeMeHTOB [34].

Crpemienue npeojosers Apyrue orpanndenns MMPP, nocrpoen-
HBIX Ha KOHUENIWH MYTHOH TOPH3OHTAJBHO OXHODOMHONH Cpexwl, MpH-
BeJ0 KaK K CYIIeCTBEHHHIM MoAH(HKanuaMm 3THX Moaenefl npu coxpa-
HeHuu ofulero MOAXORA, TaK H K Pa3BHTHIO HNPHHUHNHAJABHO HOBBIX
MMPP.

Briie ynomumnanoch, 4yto B page MMPP oTkanonenune ot myacco-
HOBCKOTO pasMelieHdsl (HTO3eMEeHTOR BBEIEHO Uepe3 OTPHIATENbLHBIH
H MOJOMHTENbHBIH OHHOMHaNbHEHA 3aKOH, XOTA B camoM ofuieM ciay<
yae pasMenieHHe MoXKeT OLITL ONHCAHO ¢ MOMOWIBIO MapKOBCKOTO MPo-
necca [122]. dro mepBoe npubiMKeHHE K ONHCAHHIO MPOCTPAHCT-
BEHHO HeoAHOpoaHOH cTpykType PII npu coxpanennn aonymenui
0 MaJBX pa3Mepax H HE3aBHCHMOM pacHoJOXKeHHH (HTOIJeMEHTOB,
3anoJHAMEX Bech 06beM miockonapaaseabHoro PII. Caenyomum
marom siBuioch npeacrasienne PII kak xkoMOuHauum OroJieHHBIX
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YY4CTKOB MOYBBI H DPa3/HYHBIX FEOMETPHUECKHX TEJ, PASMEIUEHHBIX [0
TOMY HJIH HHOMY 3akoHy [66, 91]. B stom cayuae kKoHuenuus MyTHOi
CPeAbl pacnpocTpaHsercs TOAbKO Ha o0beM reoMeTpHuyecKkoli Gurypsl,
3an0/JHeHHOH (PUTO3IeMeHTaMH.

Onuoit H3 cyulecTBeHHBIX MOAH(HKAUHII ABJISETCH TakkKe BBeje-
HUe KOppe/asilMH B pachno/ioXeHHe (HTO3JNEMEHTOB H 3aBHCHMOCTH
npospaynoctu PI1 B HanpaBieHHAX NajcHHA H OTPaXKeHHS COJHEUYHOI
paauanun. ITopo6uasi moaudukauus, BunosaeHHas Kyyckom [33]
Jass MMPP naacrunyatoit cpedsl, no3poJser onucath 3dgpekr yse-
JIHYEHHA SIPKOCTH B HanpasjieHHH oOpatHoro Gmecka — hof spoi. Bes
JONOJHHTEIbHBIX TEOpPeTHYeCKHX [OCTPOeHHH B paMKax HCXOXHOMN
KOHLCNIIIHH MYTHOH cpefbl 3TOT 3(Q@(eKT He nojjaeTcsi ONHCAHHIO H
MOKeT OBITh BBeJEH JHIIb HHTYHTHBHO, Kak, HanmpuMep, B MOLEJIH
Cynrca.

Eme OGosee netasnbHBIH yYeT NPOCTPAHCTBEHHOH HEOJAHOPOAHOCTH
peaausosan B MMPP caeayiomiero kaacca, NOCTPOGHHBIX Ha CTaTH-
CTHYECKOHl TEOpHH MepeHOca pPafHALHH B KPYMHOAHMCNEPCHOH ONMTHUE-
cKkoil cpene [b, 6, 37, 38, 46, 124]. B Hekoropwix u3 atux MMPP
3a/12€TCsA 3aKOH pa3MElICHHs KaK OTAeNbHBIX (HTO3JAeMeHTOB (H/HiaH
BHYTPH- H MEXKKDOHOBBIX NMpPOCBETOB), TAK H pacTeHH#l B 1eJoM, ra-
6utyc ocofeil, rycToTa HX CTOSIHHS M B3aHMHOe nepekpuiTHe. B pa-
6orax Huabcona [37, 38] wH3no:KeHa MeTOAMKAa H pe3yabTaThl pac-
HYETOB oTpaskaTeJbHBHX xapaktTepuctHk PII, a Takmke noxaszana Bo3-
MOKHOCTbL onmucanus apdexra obpartHoro 6aecka B paMKax CTaTHCTH-
yeckoil TeopHH NepeHoca paaHalluH.

IMouck cnocobGa 3agaHus NPou3BoALHONA cTpykTypw PIT u kowneu-
HBIX pasMepoB (PUTO3JEMEHTOB NPHBEJ K MOJHOMY OTKasy OT HOeallH-
aupoBanuoro mnpeacrasaennss PIT myrtHolt oxnopoanoit cpenoit. Pa-
Gora Tanaka [141] oTkphiBaeT HOBHIH 3Tanm B HccaeJOBaHHH pajHa-
mHoHHOTO pexuma PII, koropwlii xapakrepHayercs npHBJAeueHHeM
K pellleHni0 ypaBHeHHil mepeHoca u3jayuyeHust Merona Monte-Kapao.
3a 19 ger, npoweamiHe ¢ MoMeHta onybJaHKoBanus 3ToH paloThl,
B TEOPeTHYeCKOH (HTOAKTHHOMETPHH Cc(hOPMHPOBAJOCH OTARNbHOE
wanpasjaeune [11, 28, 47, 133 u ap.]. Paseutue sToro Hanpasiexus
ONpeAensieTcs TeM, YTo npuMeHenne metToaa Monrte-Kapao ne naxna-
JABIBa€T KaKHX-THO0 TNPHHUMNHAILHBIX OrpaHHucHHil Ha CTPYKTYpPY
PII, nosBoasier onucaTh TakHe cjaoxkHBe 3¢pdekTs, Kak hof spot u
CTATHCTHYECKHH XapaxkTep paiHallHOHHOro noas B uejgom. Tak, Ha-
npumep, B mogenu Oliver — Smith [133] monor mpeactaBieH cioem,
U1 KOTOPOTO 3ajaHbl OTHOCHTEJbHAs MNJOIIalb (PHTO3JEMEHTOB H
pacnpejgeseHHe HX yrjos HakaoHa. [lomonuHTeNbHO B MOAesX
Pocca — Kanesckoro [28], Pocca — Mapmaka [47] BBegeHn pas-
Mephl (DHTO3/JeMEHTOB, CTATHCTHYECKHEe 3aKOHHl pacnpejesieHHs pac-
CTOSHHI MeXIy HHMH H MX MPOCTPAaHCTBEHHONH opuentauun. Bo Beex
pacueTHHIX CXeMax 3TOro K/jacca, TaK XKe Kak W B TpPeABIYIIHX
MMPP, ucnoab3yiorcst ONTHUECKHE CBOHCTBA OTAeNbHBLIX (HTO31e-
MEHTOB H MoBepxXHOcTH mouBbl. HepocraTkom moaxona, OCHOBaHHOTO
Ha MeTojie CTATHCTHYECKHX HCNBITAHHH, sBAfeTcH HeoOXOAHMOCTD
Goablioro o6beMa MallpHHOrO BpemeHH. Kpome toro, orcyTcrBue HH-
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dopManMH 0 HeTpaJHMUHOHHLIX (QUTOMETPHYECKHX MoKasaTe]iXx B pas-
nooGpasnsix PI1 (c60p KOTOPo# B NOAEBHIX YCAOBHAX 4Pe3BHUAUHO
TPYAOEMOK) TNpensiTCTBYeT WHPOKOMY BHeApeHuio Merojaa Monre-
Kapao # NpHMEHEHHIO €ro Kak «9TaJOHHOro» NpH NPoBepKe APyrux
MMPP.

Bee pacemorpennnie Boiiie MMPP 1ai0T BO3MOXHOCTh pacCuHTaTh
oTpaxaTebHble XaPAaKTePHCTHKH CHCTEMBl PacTHTENbHOCTb—IOUBA.
Iast mHTepnperamu CNYTHHKOBBIX AaHHBIX (M/HAM JLaHHBIX AHCTaH-
LHOHHBLIX H3Mepenuil, MOJYUEHHBIX ¢ aBHALHOHHBLIX HOCHTeJel ¢ GOJb-
WwHX BHCOT) Heob6xoanMmo passutie MMPP npumeHuTe/bHO K CH-
cteMe arMocgepa—pacTutenbHocTh—mnousa. B [97, 145] npendo-
JKeHbl TepBbie MOJAEAH TaKOro poja, MOCTPOeHHBIe HA YpPaBHEHHAX
TEOPHH NepeHoca.

Ilpn passBuTHH TEOPETHYECKOTO MOAe/HPOBaHHs ocoGoe BHHMaHHE
NOJKHO GBITH YAeAeHO ABYM Bompocam: 1) CpaBHEHHIO pacueTHBIX H
uaMepeHHbXx B HaTypueix ycnosuax CKSl u 2) comocraBiieHHIO 3aKO-
noMmepHocteil popmuposanns CKSl, caeiyiomnx H3 aHaqusa pasjind-
Heix MMPP. OueBHAHO, UTO COBMECTHOE pellieHHE 3THX BOMPOCOB —
nanbojiee JOrHUHBIA TOAXOA Kak Aasi obGocHoBaHHs TpeGoBaHHi
K JajbHeiilleMy yCOBEPUICHCTBOBAHHIO Mojedell, Tak H s onpeje-
genns o6gacTH HMX NMPHMEHEHHS TNPH pellleHHH NPaKTHYECKHX 3ajad
AHCTAHLHOHHOTO 30HAHpoBanus PIL

Vkasauuble acnekThl Mpo6JeMbl TOAbKO B MOCJeAHHE TOAbl CTaJH
MpeAMETOM MPHCTAJIbHONO BHHMAHHS HccJejoBaTesteil. Ycuienne pa-
60T MO TEOPeTHYECKOMY MOAENHPOBAHHIO AOCTATOUHO CHMITOMATHYHO
H 3aKOHOMEepPHO H 0ObsicHsIeTcs Haspesilefi HEOOXOAUMOCTLIO CO3/aHNA
¢bynpamentanbnofi 6a3bl CYLUIECTBYIOUIHX H MEPCHEKTHBHBIX a3pOKOC-
MHUECKHX METO/0B.

K macrosileMy BpeMeHH OTCYTCTBYloT conocraBienns MMPP
pasanunbix KJjaccoB. CpaBHHTeNbHBIAi aHaau3 BHIMOJNHEH AJd orpa-
HHUEHHOTO YHeJaa MOJeJel, OTHOCAIIMXCA JHIIb K MepBOMY H3 BBI-
NeJIeHHBIX HaMH KJaccoB. IIpH 3TOM 3a OCHOBY NMPHHHMAaeTcsi MOjedb
Cyurca, kak maubosee HcciefoBanHas. B uactuoeru, Bymnnk [73]
OLEHNJ ee HyBCTBHTEJNLHOCTb K BXOJHBIM TNapamerpaMm NpH NPsAMOH
MOCTAHOBKe 3a1aud. Bo3MOKHOCTL pelleHns oOpaTHOM 3ajadd — BOC-
CTAaHOBJEHHSI 3HAUCHHH MapaMeTPOB, XapaKTePH3YIOUIHX ONTHKO-6HO-
noruueckoe cocrosuue PIT, mo n3sectHuiM 3nauvennam CKS moxkasauna
B LHKJAe paGoT, BHIMOJIHEHHBIX NMOJ PyKoBoacTBoM N. Goel L.

OO6GLiYHO NpPH CONOCTABJEHHH MOJeJed CPaBHUBAIOTCA pacyeTHbie
CKS$l u TeHgeHuuy MX H3MeHeHHs B 3aBHCHMOCTH OT mapameTpos ab-
crpakrtioro PIT. [lpyroft moaxoa cOCTOMT B COMOCTaBJeHHH JJf pe-
aabHOro pacturejbHoro obbekta CKSl, paccuntanHbix 00 HECKOJb-
KHM MOJIeJIiM H H3MepeHHBIX.

[MepBuiii moaxoA OHl TpHMeHeH JUIS CPaBHEHHs C  MOJARJbIO
Cyurca wmopeaefi Toyapmana u SAIL (ra6a. 1.2). B nonoanenne
K MaTepHajaM, NoMeumeHHeM B Taba. 1.2, OTMeTHM cjeayioulee.
IOas wmopeaeii Toyapuana u CynTca HaHMMeHbIIHE PacXOXKAEHHSA

! Remote Sens. Envir., 1983, 1984, v. 13—15.
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Tabanua 1.2

Pesyabtate cpasnenms Teopermueckux 3akoHomepHocTel uameHenus CKS no mope

aam Toynpuana, SAIL n mopenn Cynrcanas adcrpakrthoro PII

O6man xapakTepHCTHKA pacXomAeHul Mexay
CKAl ;

Yenosua cdopMupoBanua W Maciurad
Hanboaslnx pacXomiennit mexay CKH

SR OTHOCHT eJ1b=
JIOBHA OCBEMEeHHus HafA naowaib OpueHTauns Xapakrepucruka
H BH3HPOBaHHA (bm‘ou:[euemoa GHTOB/IEMEHTOB cs%ﬂcrapxou':::)nec::‘lrlg;“;ﬁu
Cynrc—
o . o
D, ,0,=0-=9 10 OT ropusonTasbHOM IMousa wepnas, durosNE-
J0 BepTHKaJbHOI MEHTH NPO3payHLle, 3eqe-
HbIE
Cyurc—Toyapunan
Sy, hy - 0,5-5,0 | To xe [Mours pasubie, dutosme-
=15 + 65°, MEHTH NpO3paunbie, OT
0, =0 3eJIeHBIX JI0 JKeJTBIX
‘ Cyutc—
S,, h®= 2,0 Cipepuueckas IMoura ceersnas, durosie-
= 15 == 90°, MEHTH NMpO3paYyHuie, 3eje-
8, =0--90° B Hble
IIOCKOCTH BepTH-
Kaaa Coanna

ITpumeuanue D, —paccesnsas paauannus; S, — npamas pajuHaius; hy —
xoxenne Mmexay CKJl, pacCUHTaHHHIMH 1O JABYM MOJAEAAM, PaBHO aGCOMIOTHOMN

Toyapuan [73]

8 3aBHCHT OT OpHeHTAUHH (PHTOIIEMEHTOB,
0, u cnexTpaabHoro guanasona. [as Op=
=0° CKfl Bbiue, wem no Cyurcy, Kpome
cAyuyas ¢ BepTHKANbHOH OpHeHTauued.
Coenagator tenaenunn uamenenus CKSI
B 3aBHCHMOCTH oT 0

([73] n mamu KaHHLE)

0 3aBHCHT OT cOYeTaHHs ONTHYECKHX Xa-
ParTepHCTHR  (HTO3JEMEHTOB H TOYBHI,
naorHocTH PII, opuenranun ¢urossemen-
TOB, hg. CoBnajaior TeHIEHIHH H3MeHe-
unss CKSl B 3aBHCHMOCTH OT IIOTHOCTH
PIl, opmuentaumun ¢uTO3JeMeHTOB (Aas
comgnyThix PIT), ot he (B BEAHMOM mHa-
nasoHe nas HecoMKHyTHX PII)

SAIL [144]

O sasucut ot 0y, he, cnexkTpasbHOrO AHMA-
nazona. CoBnazanT TeHAEHUHH H3MeHe-
naa CKS B sasucumoctu ot O, B BHAH-
MOM AHanasose — ot hy. B mamupe npm
he<<45° CKSl Buime, uem no Cyurcy, npu
hz=45° Huxe

IMpn chepuueckofi opHeHTaUnH MaKCH-
MajJbHEle O B HaJgupe: B BHAHMOM JHa-
nasone 13,56 %, 8 BHK-auanasone
11,5 %

Ilpu ctepnueckofi OpHeHTAHH MaKCH-
ManbRbe O poctaraior 20—30 %, MuHRA-
MajbHbe QopMHpYIOTC npH fig=40-+
-+b0°

Has 0p=0° makcumanpunie 6 npu hg=
=15° (20—30 %), MHHHMaapHbie NpH
hs=35+45°. B uenom mnpu 0p<<45° &
BO3pacTaoT

BecoTa Coanna; Oy — 3eHHTHHIT yron BuaupoBanus (Ais Hagupa 6,=0%); & — pac-
pasunocty CKSl, nopmuposannoil kK MakcuMalbHOMY H3 cpaBRHBaeMux snadenuit CKS.

B CKJl (6) ycranoBaens aas PII, cocToslmx TOABKO H3 BePTHKAJb-
HbIX H TOPH3OHTAJBHBLIX KOMIIOHEHTOB, T. €. B TOM CJyuae, Koria
crpykrypa PIT nmosnocTbio oTBeuaer mieannsanuu, HCNOJL30BaHHON
B moaenn Cyurca [137]. 3T10T pesyabTar HArJIsSAHO NOKA3LIBACT
NpHHUHNHAJbHOE 3HayeHHe cnocofa TNPeIACTaBACHHS OpHEHTAILHH
B onpefencHun CKSl. Bussiennsie aas cdepuueckoil opuentaiun
QuTO3NeMeHTOB 3HaUYeHHs Ny, npu kotopuix CKS muBapuautusl K Bbl-
Gopy MOAesH, MOTYT H3MEHHTLCH TPH APYTHX THNAX OPHENTALHH. DTO
NpeAnoyoKeHHe OCHOBAHO Ha Teopeme «B3auMHoctH» [78, 99], co-
raacuo xotropoit CKSl aBafOTCS CHMMETPHUHBIME (YHKIHAMH OTHOCH-
TeJbHO HaNpaBJIEHHs OCBEILEHHS M HanpaBjeHus Bu3HpoBaHusi. Cie-
AOBATEJbHO, CJAOXKHLIA XapaKTep 34BMCHMOCTH § OT yria BH3HpOBa-
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HHs O, UPH pasaHyHOH OpHeHTauuH (HTOITEMEHTOB, NOKa3aHHBIA
B [73], coxpaHHTCa H AJS 3aBHCHMOCTH & 0T lig.

OTMeTHM, YTO oOJHAa H3 HauboJee CJOKHBIX COBPEMEHHBIX MO-
neaeii — CUPID pas a6erpakthoro PIT pgaer 61uM3KHe ¢ MOIENBIO
SAIL 3aBucumoctu CKS$ or hy, u 0y, HO camu 3Hauenus CKH mno
CUPID ueckoabko nuxe, yem nmo SAIL (N. S. Goel, R. L. Thomp-

son, 1985).

Bropoii noaxon Gbl1 mpHMeHen NpH cpaBHeHHH ¢ Mojeasio Cyutca
monenedt Cooper — Smith — Pitts (CSP) u SAIL.

N3 cpasnenus MMPP Cyurca u CSP, mposenennoro ¢ npH-
BleueHneM pe3ysabTaToB uaMmepeuuli CK$l cOMKHYTEHIX TNOCEBOB COH
i nactOuua, clemyer, YTO A8 WAAWPA pPa3iHuWE B PACUCTHHIX

9 3akaz Ne 734
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anauenusnx CKSl saBucar or hy u B KpacHoit 06,aCcTH BHIHMOTO JHa-
nasona cocrasasoTr 35—55 Y%, B BUK-ananasome — 10—45 9% [83).
B 1o ke Bpems oTknoHenus (%) teopernuecknx omenok CK$ or us-
MepeHHBIX ((CKS1;—CKSly) /CKSy) aas 3tux mopeseii uMmeioT pas-
HBIF 3HAK:

TMocen conm, 9 nﬂc'l'ﬁul'!-
Jnuna ure, %
Mogeas BOJIHbI,

HM = e Ty

h, =55° |k =35 [h =55

Cynre 650 —920 = —60
800 35 20 10

CSP 650 30 b —40
800 —10 0 0

Has BUK-amanazonwa Jayywee corsacoBanne ¢ uamepennoiMu CKS$I
daer mozeabr CSP. Insi BHAHNMOro auanasoHa Ha OCHOBE BbISIBJICH-
HBIX OTKJIOHEHHH HeJib3sl c/lelaTh 3aKJloueHHe O NMpeHMyllecTBe OJHOM
H3 JIByX paccMoTpeHHbx MMPP. :

CpaBnenne MMPP Cyurca u SAIL nHa npuMepe noceBoB cou H
KYKypy3bl NoKasaJo, 4YTO [AJs pa3/JHYHLIX HanpaBJeHHH BH3HPOBA-
HHA Hcnosab3oBanne Moienu SAIL mossonsier KOCTHYD Jyulllero KoJu-
YECTBEHHOTO corjlacoBanus ¢ axcnepumentoMm [69]. B uwactnoctu, aas
nocesa con B BHK-ananasone MakcuMaljibHble OTKJIOHEHHS OT H3Me-
peHHBIX TeoperHueckux 3HauenuHit CKS no SAIL cocraBasiior =15+
=+ 20 %, B TO BpeMsi Kak pacuernl no Cyurcy AalT CcHCTeMaTHue-
CKOC 34BHIIIEHHE NPH MAaKCHMaJbHOM PAacXOMKJICHHH C H3MEpPeHHAMH
46 %. Has o6enx mopeneil HauGosbinne OWHOKA PacueTOB BO3HHKAIOT
IIPH HaNpaBJeHHSAX BU3UPOBAHHS, PACHNOJONKEHHBIX B ILJIOCKOCTH Bep-
tukasa Coanua. Ilo [106], BBemenue 3sepkaabHOf cocTaBasIONEeH
B pacuersl CK$ ¢ nomoubio mogean SAIL noeeimaer ux corsaco-
BaHHe C JaHNHLIMH H3MePeHHil Anst Toro e nocera cou Ha 12 9%. Ta-
KuM obpasom, HeyuerT B Modenasx sddexra obpartHoro Biaecka H 3ep-
K4JbHOTO OTpa)KeHHsl CYLIEeCTBEHHO HCKaMaeT YIrJoBoe pacnpejede-
HHe paauaunu, orpaxennoi PIT.

B mesoMm muMelouinecs K HacTOSLIEMY BpPeMeHH JaHHble CPaBHH-
TeJbHOTO aHanuda Hekoropuix MMPP nokaswisaior, uto mojenn Cy-
HTCA JaeT CYLleCTBeHHBble PacXOoXAeHHA KaK ¢ pe3yabTaTaMHu pacue-
TOB MO JPYTHM MOJeJfIM, TaK -H C JAaHHBIMH H3MepeHHH, ocobeHHO
B BUK-1nanazone. 310 yka3siBaeT HAa HEAONYCTHMOCTH YIPOLICHHOTO
npeacrasiaenns cTpyktypsl PIl u mpexze Bcero opHentauuu ¢HTO-
anemenToB. CoorHomenne Mexay CKS$l, moayueHHbIMH 0O DPA3HEIM
MOjie/IiM, BaAPbHPYET B 3aBHCHMOCTH OT KOHKPETHOTO COYeTaHHS 3Ha-
yeHHI BXOAHBIX mapamerpoB. [is Toro utobbl mepeiiTH OT YAaCTHBIX
pe3yJbTaToOB K BCECTOPOHHEMY COMOCTaBJEHHIO Mojesell, HeOOXOIUMO
CHCTEMATH3UPOBATL TEOPETHUECKHe 3aKOHOMEPHOCTH /I8 pazHoobpas-
HBIX coueTaHHHl BXOAHBIX MapaMeTPOB COBMECTHO C NPOBePKO#l ajiex-
BATHOCTH MojeJdell M aHaau30M MexaHu3MoB, onpenenstomux CKS$
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B paMKax KamJaoli pacueTHoHl cxembl. [lo Halmemy MHeHHIO, Takoi
nyTh e€CTh OCHOBA H Aas 6Gojee O00OOCHOBAHHOH OLEHKH NPEeHMYIECTB
TOH HJIH HHOl MOJeJH.

[Ipu cioxHBLUIEMCS K HACTOSIIEMY BPEMEHH MOJOXKEHHH B Moje-
JHPOBaHHH panHauHoHHoro pexuma PII tpyano ormath npeanoure-
HHe KakoMmy-1u60 u3 kaaccoB MMPP wan kakoii-anGo mojuenn. Ilo-
3TOMY CBOH HCCJCIOBaHHA MBI MOCTPOHJAH Ha «KJaaccHueckux» MMPP,
6asupylonluxcs Ha TEOPHH MNepeHoca pajdMalHH B MYTHOH TOpPH3OH-
TaJbHO OAHOPOJHOH cpege. HecoMHeHHBIMH NPEHMYILECTBAMH S5THX
MMPP sBasiotcsi OTHOCHTENbHAs NPOCTOTA, OGECNeYeHHOCTL 3KCMe-
PHMEHTAJbHBIMH JaHHBIMH O NPOCTPAHCTBEHHO-BPEMEHHOH H3MEHYH-
BOCTH BXOJHBIX NapaMeTpoB, Maljble 3aTPaThl MAUIHHHOIO BpeMeHH
NPpH peanusanun pacueTHol cxembl Ha DBM.

AnpHOPH MOXKHO TOJarath, YTO BBHAY OGIIHOCTH HCXOMHBIX Mpej-
MOCHIJIOK OCHOBHBIE 3aKOHOMEPHOCTH (POPMHPOBAHHS OTPAarKaTeJbHEIX
ceoficts PIl He JOMXHBI CyllecTBEHHO 3aBHCETh OT BHIGOpa MOMIEJH.
Brickasannoe mpeamoJioKeHHe MOATBEPIKAAETCH Pe3yabTaTaMH Mpei-
BAPHTE/JbHOrO CPaBHHTEJbHOrO aHajJH3a HEKOTOPHIX Mojesell 3TOro
Kjacca, KOTOpHIf mnoxasan, 4rto aabbeno muornoro PII ¢ ropusomn-
TaJbHBIMH JHCcThAMH B Mojaensx Cowan, Toyapuana, Cyurca, H
Pocca — Hunbcona onucbiBaeTcss OJHHAKOBHIM BbiparKeHHUEM:

A=pl(l—t+K), K=+/T—0"—p" (1.1)
TAe P, T— COOTBETCTBEHHO KO3(QGhHUHEHTH OTPaXKeHHA M NPOMycKa-
HHUSl OT/JAeJbHBIX (DHTO3JIEMEHTOB.

K xoduy 70-x romos, T. e. K MOMEHTY Hauyajaa Hawnx pabor, Hau-
Oojiee pasBUTHIMH sBaAsauce TpH MMPP: Toyapuana, Cyurca u
camaa caoxuaa u3 Hux Pocca—Huabconma. Mbl ocTanOBHAHCH Ha
moaenn I'oyapuana u3 caeaywounx coobpaxenui. Bo-nepeuix, B 0T/H-
uype ot Cywurca, Toyapuan ucnoabzyer Gojee KOPPeKTHOe ONMHCAHHE
ctpykTtypel PIT 3a cuer BBegeHus auddepenunansHoil (pyHKIHH pac-
npeaeJeHuss yriaoB HakJoHa ¢urtosaementoB. Bo-Bropeix, MMPP Tlo-
yapHaHa conpsixeHa ¢ ofuieli MOaeJbi0 NMPOAYKIHOHHOTO Hpolecca,
NMO3TOMY M[pH HeoOXOAHWMOCTH MoKeT OBITH HCe/eA0BaHa CBA3b OT-
pPayKeHHsI M XapaKTePHCTHK 3Hepro- M MmaccoofMeHna B paMKax eaH-
HOTO TeopeTHuecKoro noaxonaa. Kpome toro, u3yueHHe 3aKoHOMepHO-
crefi (OPMHPOBaHHS OTpPa)KeHHS Ha OCHOBE OTHOCHTEJILHO MPOCTHIX
mMoaenell ecTh HeoOXOAMMBIN mar Ajg mepexoja K Oojee CI0MKHBIM,
tuna moaenn Pocca—Huabcona unu nossuBuiamcsi mosgnee MMPP
Kimes, CUPID u zp.

1.2. Onucanue momenu loynpuana'

Kak ¥ Bo BCcex MOJeasix mojnobuoro Kiaacca, B MojenH 'oyapuana

[99] wcnonb3oBaHB  TPYHIB  BXOAHBIX  [MapaMeTpoB, KOTOpHIE

! 3nech M Jajee HEKOTOpPHE H3 aBTOPCKHX o0o3uaueHnii 3aMedeHsl Ha Gojee
moTpeduTenbHse, a B GopMyaax (1.3)—(1.16) coxpamensl B aBTOPCKOM BapHaHTE;
3) OTCUHTBHIBACTCA OT TOPH30HTA. B nanbnefimem ucnoassyercsi obumenpuHAToe 060-
anauenne Bp=0° ana magmpa.
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XapakTepu3yioT ycaosus ocsewenns, crpykrypy PII, onTHueckue cBoii-
cTBa (huTo3aneMeHTOB W nouBw (puc. 1.1

PI1 npeacraBasierca cjoeM, GecKOHEUHBIM B TOPH30HTAJLHOM Ha-
NpaBJIeHHH CO cAydallHBIM pacnpejeseHHeM (HTO3NEeMEHTOB B IpO-
ctpanctBe. PII paszjensierca Ha m TOHKHX 3J€MEHTAapHBIX CJ0EB TOJ-
wuHOA Ls, B mpepenax KOTOPLHIX OTCYTCTByeT B3aHMHOE 3aTCHCHHE.
Ecan cymmapnasi OTHOCHTeJbHas mJouialb (HTO3JEMEHTOB BCero
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Puc. 1.1. Baok-cXxeMa MOjle/lH OTpPaKeHHS CHCTEMB PacTHTeJbHOCTb—
noysa [oyapuana.

Yceaosubie o6oanayeHnst cM. B TeKCTe.

PII paBua L, 1o m=L/Ls. Opuentauus ¢puTo1eMeHTOB B IPOCTPaH-
CTBE 2ajlaeTesl YyraAOM HX HAKJIOHAZ B MPeANOJOKeHHH O PABHOMEPHOM
pacipeiesenid 00 asuMyTy. PHTO3JeMEHTH CUHTAlOTCA MaTOBLIMH.
B xauectBe mapaMeTpa, XapaKTepH3YIOLIero ONTHYeCKHE CBOHCTBA
PII, cesisannble ¢ ero CTPYKTYpO#, MCHOJbL3yeTcst CpeaHsAf IPOEKIHA
MNOBEPXHOCTH (GHUTO3JEMEHTOB C YrJjoM HakjJoHa Og Ha Hanpas/eHHe,
3anaBaemoe yraom 0 — G (0y, 0). Cpeanss npoexuus njomaiu Quro-
3JIEMEHTOB BCEro ¢Josi Ha HanpasJjeHHe 0 — G (6) HaxoauTes Kak

9 ~
GO= 3 & 00 @ 0, (12)
2.

rae g*(0p)— auddepenunanvuas GyHKUES pacnpefeNeHHs  yrJOB
HakJdoHa (uTosNeMeHTOB, 3axauHas aas 9 necmnrpanvcnux 30H

B HHTepBade 0—90° ¢ ycinoBHeM HOPMHPOBaHUSA Z g% (8y) =1.
e

Nubdysnaa pagnauns BHyTpn PII nmogpaspensierca na ABe cOC-
TaBJIAIOLIHE: BOCXOAAHH NOTOK H HHCXOAAUMH, KaX b H3 KOTOpPHIX,
B CBOIO Ouepeib, moapasieisfercd Ha 9 KJaaccOB, COOTBETCTBYIOLLHX
AeCATHIPAAYCHLIM 30HAaM, MOJHOCTBIO OXBATHIBAIOIIHM BEPXHIOW H
HHXKHIO Moaycdepy. Papuaumus, najgaiomasi Ha BepXHIO TpPaHHLY
PIl, npexacraBisiercss Kak CcyMMa MpsiMoii W paccesiHHOl, [pHYEM
BKJaJ KaXJoro AecsATHrpajiycHOro cermenta HefocBojga B OCBelleH-
HOCTh TOPH30HTAJBHOH MOBEPXHOCTH ONHCHIBAETCS € NMOMOLLBIO BECO-
Bo#H dyuruuu Bp(0s).

Ocnabaenue  pajWanHOHHOTO NOTOKAa, PacnpoCTPaHAIONIErocs
B HampaeJileHHH 0, mMponmopuHOHaJbLHO BeauuuHe 3PdeKTHBHOA npoek-
IIHH JHCTOBOJ MOBEPXHOCTH Ha 3TO HampaBjeHue Lyg:

Lag (0, 0) = LG (0, 0)/sin 0. (1.3)

Hons paanauuu, npoxoasaulas cjoil pactureabHocTH 6e3 ocmabae-
HHs, paBHa

M (04, 0) =1 — L4 (0, 0). (1.4)

HecmoTps Ha npeanoJiokenHe O TOM, 4T0 (HTO3JeMeHTH JeHcr-
BYIOT Kak JaMOepTOBCKHe pacceuBaTesH, paiuanud, paccesinHasi BCeM
CJ0E€M PAacTHTEJLHOCTH, HMEET HEKOTOpOe YIJoBOe pacmpejeleHHe, OT-
JIHYHOE OT H30TPONHOro H3-3a (QyHKUHOHAaJbHOH cBA3H L,y u 6. Beco-
Bast Ghyuxnus B, (8, 04), yuursBalouias stor addekr, umeer BHJ

Bu (80) Lag (85,
B, (8, 0p) = g“‘e") b0 ) ' (1.5)

GZ By (8s) Loy (Bs, Byp)
331

rie 0, — HanpaBJeHHe najalolHX JyueHd; (p — HanpaBJjeHHe paccesiii-
HBIX .nyqeﬁ B, onuceiBaeT 30HaJbHOE pachnpejejeHue pajaHallHy,
paccessHHOH paBHOMEpPHO MO BCeM HanpaBieHHAM buToa1EMEHTAMH
C yIJ0M HAKJOHA Oy:
8,
B, (6)= | 2sin 6 cos 0 de. (1.6)

6

HNoas paguauuy, oc.naﬁ.rlem{m“i BCeM cJoeM j, BeIpa)kaeTcs Kak
1(j)= Z Loo Os, 0)[9a O, 1) + @u O, j+ D], (1.7)

rie @a(0s, j)— HHCXoAAmMA TNOTOK pajHauWd B cJ0e j, pacmpocT-
pansiouiics B HanpaBiaeHHH 0y @u(0s, j+1)— Bocxoasuuii MOTOK
palvalHH, pacnpocTpaHsIOWKiicA B HampasjeHHH 0, u3 caos j+1.
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ITpeanonoxus, uro Bee puTOMEMENTH B ci0e HMEIOT O1HHAKOBYIO
FPKOCTL HE3aBHCHMO OT yIJla HAK/JIOHA, B BHIPAKeHHAX (1.3); ¢L.7)
HOKHO 3aMeHHTb Loy (0, Op) Ha Lo (0):
9

Loy () = L, ) 3 8" (8) G (0, 0p)/sin0=L,G (0)/sin0.  (1.8)
=

Toraa koneunvie ypaBnenus, ONHCLIBAIOLLHE TIepeHoc paguauuu B PIIT
C NPOH3BOJLHO OPHEHTHPOBAHHBLIMH (DHTOIJAEMEHTAMH IPH paBeHCTBe
HX CHeKTPaJbHBIX KO3((HUHEHTOB oTpakeHHS f H TpONycKaHusa T,
NPHHUMAIOT BHJL

@a O, J+ 1) =M (0) ¢4 (0, j) + 0,508, (0,) I (),
Pu (O, J)=M(O0) gu (B0, j + 1) + 0,508, (8,) I (j), (1.9)
rie o=p+r.

Ypasuenue (1.9) pemaercs IpH CJAGAYIOUIHX TPaHHYHBIX YCJIO-
Busix. Ha Bepxmeit rpanuue PIT mucxomsuiuii notok paBeH cymmap-
HOMY IOTOKY NpPsSIMOH M paccesHHOM pajHaluW, mocTynamoueii oT He-
GocBoa ¢ 3ajaHHBIM YIVIOBHIM pacnpenenenneM. Ha nukuem yposue
HMPOHCXOAHT H30TPONMHOE OTPaKeHHe PajHALHHU OT IOBEPXHOCTH MOUBbI,
HMeiomel KO3QQHUHEHT OTPakKeHHus p,, T. €.

9
Gu (0, m+1)=psBu(8.,)HZJ:I ¢ (05, m 4+ 1). (1.10)

CKSl cuctemsl pacTutesbHOCT—IOuBA by, paccuuThIBaeTCH 110

Gopmyie
bi. = u (05, 0)/B, (0,). (1.11)

Buiuncaenne b; nposoxutes HTEPALHOHHEIM METOAOM C YYeTOM
BEILICIPHBEACHHLIX T'PAHHYHBIX ycsaoBHil. CHauana cucteMa ypasie-
HHit (1.9) pemraercs pas Beex m cjioes npu =0 (aucThs abcomoTHO
uepHble). 3ateMm npouesypa NOBTOPHAETCH, HO ¢ BBeLCHHEM 4JICHOB,
ONMHCHBAIONHEX paccesiHHe paiuanuu (QutosneMenTaMu. UncieHHBle
SKCICPHMEHTRI, npoBefenHbie Toyapuanom, nokasanu, uto Aas A0CTH-
KCHHA CXOMMMOCTH NpH 0=0,3 A0CTaTOYHO ABYX LHKJOB, npH o=0,8
YHCJAO0 HEOOXONMMBIX LHKJIOB BO3pacTaeT 10 b.

Bhipaxenns 11 BOCXOASIMEr0 1 HHCXOASINEr0 MOTOKOB 3HAUH-
TEABHO YCIOKHAIOTCH, ecin p7=1. B 3tom cayuae ypasuenns (1.9)
npeo6pasyloTcs K BHILY

Pa (99, ] e ]) =M (BU) G (Bm ]) <+ B, (9“} "
X =8+ 124 qu®s, j— 1) [v(l —2)+ pt]},
Pu (8, =M (00) Gu(®, i+ 1)+ B, (0y) S l Lscb (05) {(fd (0s, j) X

XA =D+ e+ a0 i— Do (1 =) +12]},  (1.12)
rae & — QyHKUMA paccesiHHA (PHTOSJEMEHTOB, HMEIOIIHX yroa Ha-
KJI0HA Oy, KOTOpasi 3aBHCHT OT yriia majeHus pajgnaunu 0 u Hanpas-
JICHHsA paccesHHA 0.
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L (05) {9a (0s, j) X

b=}
Me 3 Mo

Ecan 8o, 8:> 04, To E=1. Mpu 6y, 8, 0°, By — 90° & npunHMaer
MHHHEMa/bHOE 3HadeHne —0,5. He ocramasauBasch ma BHBOIE BbIpa-
Kenuhi A5 §, koTopwifi caenan B [99)], NPHBEAEM JIHILb OKOHYATEb-
HBle (DOPMYJIbI:

Wre1
2pG (901 Blb) G (83- ele

£ (6o, 05, 0y) = (1.13)

rae

Weets = _2‘;;[—2 {al (:[2 + QacU; =y — -TEU-::) - o

+ a, sin ac (2a, — 7) + a, sin a, (20, — 1) + 2a, sin agsin az} cos O,
(1.14)
a, = sin 0, sin B, cos? O,
a, = sin 0 cos 0, sin B cos 0,
a; == cos 0 sin 0, sin Oy cos B4,
a, = cos ; cos 0, sin® fy;
ac=-:;—+arcsin ( :gggz ) npu 0, < 0y, (1.15)
Ue=m npu 0O; = 06y. (1.16)

Has o’ cnpaseannso Bhpamenue (1.16) ¢ cootBercTBylOULE
3aMeHoi 0, Ha 0.

Takum o6pasom, momenn loyipuana noseoaser paccuntatsh ko-
3QGHUHEHT APKOCTH CHCTeMBI PACTHTEILHOCTL—IIOUBA B 3a1aHHOM
HanpaB/eHHH BH3HPOBAHHMSI HA OCHOBE CJEAVIOLIHX BXOXHBIX napa-
METpPOB:

1) ycnoBust ocBemienusi: cooTHOUeHHe npsaMoii 83 u paccesnnoi
Pannaunn D, B cymmapHoMm o6ayuaimomem notoke; Bbicotra CousHna
he; yraosoe pacnpenenenne spkocTh HeGocBona Bp(0;);

2) crpykrypa PII: ortsocurenbhas mromans ¢urosneMenros L:
auddeperunanbuas bynknus pacnpenesnenus yraa HakjaoHa (uro-
371eMeHTOB g* (04);

3) onTHYeCKHEe CBOHCTBA OTAe/bHBIX butossemMentoB: cnexTpasn-
HBle KOS(QGHUHEHTE OTPaXkKeHHs p H NPONyCKAHUS T:

4) onTHYecKHe CBOMCTBA MOUBHI: CTieKTpanbHblll K03 duuHeHT OT-
pPaxKeHHs ps.

Tak kak B momean Toynpuana NPeiyCMOTPEHO OJHOBPEMEHHOE
BBIUHCJACHHE HCKOMBIX PaJHAUHOHHBIX XaPaKTePHCTHK AAS BCEX Je-
BATH 30H BepXHeH W HHXKHed moaycdepw, To NIPH MPOBEJEHHH pacye-
toB CKSl yroa Busuposamns ne sanaercss. Jlas MOJYUYeHHST MaHHBIX
NPH KOHKPETHBIX YCJOBHAX BH3HDOBaHHs BHIGHpaeTcs HOMep 30HBI OT
I 10 9, Kotopas BkJIOUAeT 3ajanHOe 3HAUEHHe 0. Caenosateasno,
Mozeas loyiapuana nossoasier BBOAHTL @ € TOUHOCTBIO =+ 5°. ITpu
JTOM yHeT asuMyTa B pacuerax He npeayemorper. Otciona OYeBHIHO,
1TO B MOJI/IH 3aJI03KEHO CYLIeCTBEHHOE OFPaHHYeHHEe B 3a]AHHH yeJao-
BH BH3HPOBaHHS, a 3HAYHT, N YrJ0Basi CTPYKTYpa OTpakKeHHOH pa-
AMAUHH He MoxkeT OBIThL OmHcana afnekBaTHO pasHooOpasHbHIM NpHPO-
HBIM CHTYaIlHsM.
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H3menuuBoCcTh 3HAYEHHIT BXOAHBIX napametrpos
MOJleJIH B npupoje

Hucaennble skcnepuMeHTH Ha Gase TEOPETHYECKHX Mojesael Ie-
J16c006pasHO NPOBOAHTb, 3ajaBasi MPH pacueTax Te 3HAUCHHS BXOJ-
HBIX napaMeTpoB MOJENH, KOTOPble COOTBETCTBYIOT peajbHO HabJiio-
AaeMBIM B TpHpoLe. DTO HYMKHO AJA TOrO, UTOGH TeOpeTHUECKHe
SABHCHMOCTH MaKCHMaJbHO OXBATHIBA4JH BO3MOXKHOE NPHPOAHOE pa3-
HOOGpasue O6BEKTOB H HX COCTOSIHHE, H AJsi TOrO, YTOGHI NpH HHTEP-
NPETAalHH MOJYUEeHHBIX 3aBHCHMOCTEH MOMHO OBLIO JIOTHYHO CBSI3BI-
BaTh HX C KOHKPETHOH npupoaHoii cutyaureil. as obecrneuenus co-
AepiKaTeJbHOH HHTEPIPETALHH TEOPeTHYECKHX 34BHCHMOCTeHl HaMH
6Bl NpOBeJeH aHaJH3 NPHUHH MPOCTPAHCTBEHHO-BPEMEHHOH H3MeH-
YHBOCTH BXOJIHbIX MapaMeTpoB H CHCTEMATH3HPOBAHB MaciITaOw 3TOM
H3MeHuHBOCTH. KpoMe Toro, 17 mapaMeTpoB, onucHLIBAIOMHX B MOLENH
cTpyktypy PII, pacemorpensl oTiesbHble BOMPOCH METOAHKH HX H3-
MepeHHH 175 OCEeBOB.

2.1. OnTHYeckHe CBOMCTBA OTAEJbHBLIX (DHTOIIEMEHTOB
2.1.1. O6uyue samewanun

B KkauecTBe onTHYeCKHX CBOWCTB (PHTOSNEMEHTOB B MpPEANOJOKE-
HHH, 4TO QHTO3/IEMEHTH ABJAIOTCA JaMOEPTOBCKHMH pacCeHBATE/sMH,
paccMaTpHBAIOTCA CNEKTPaJbHbIH KO3 (OHUHEHT OTpa)eHHs p,, CIeK-
TPaJbHblAi KO3QGHUHEHT NPONYCKAHHS T; M CHEKTPaabHBIN Ko3(du-
UHEHT paccesinusi op=pp+m.' [Ipu sToM B Momesum me yunrhiBaetcs
OTACJBHO OTPaXKeHHE OT BHellHedl MOBEPXHOCTH JucTa (T. €. ero Ky-
THKYJAPHOTO €JI0s1) M BHYTpeHHee oTpaxkenue. Beawumuna p; mo ama-
JIOTHH €O CNEKTPaJZbHBIM aianbeno Aj, ompeaensieMBIM NPH HATYPHBIX
U3MEpPeHHAX OTPaXKEeHHsI OT MOACTHJAAIOUIEeH MOBEPXHOCTH, HAXOIHTCH
KaK

p=Fp/F,, (2.1)
a4 BeJHYHHA T — B BHIeE
T————FT/FD, (213)

! B npaavHeiimem wWHmeKc A Ipu P;» T, H O, B TekcTe OlyCKaerTcs.
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rae Fp, Fi— JyducTelii MOTOK, COOTBETCTBEHHO OTPANKEHHBI U npo-
NylWeHHblH (uTONeMeHTOM; Fy— JYYHCTHI MOTOK, najalimmud Ha
(utosnement [32]. BeanunHw p u 1T 06HUHO HaMepsoT Jaboparop-
HBIMH CNeKTPO(OTOMETPAMH, HCHOAB3Ys AJisl p crekTpo@oToMeTprl co
cpepuueckoit nacaakoii. Huorpa p H3MepAIOT Ha3eMHBIMH crnexTpodo-
TOMETpaMH, BbiK/JaAbBas IJIOTHO (HTO3/IEMEHTH Ha YepHOH mnoj-
A0kKe [44]. CoBnajcHne H3MEPEHHBIX Pa3JHYHBIMH crnoco6aMHi 3Ha-
YeHHHA P SBJIAETCS YAOBJETBOPHTENLHLHIM B CJyuae MaTOBBIX JHCTHLEB,
HMEIOIHX CPEePHYECKYI0 HHAHKATPHCY, a TaKKe NPH HCMONb30BAHHH
Ha3eMHBIX NPHOOPOB € YIJOM 3peHHs, AOCTATOYHLIM IS OXBATa
Gosbliell YacTH HHAMKATPHCH OTPAMKCHHSL.

2.1.2. Pakropei, onpedeasroujue onTuseckue caodcraa durosremenros

2.1.2.1. Xapakrepucruka obujux TeHOeryuLl

QyHAaMeHTaIbHBIMH HCCJeA0BAHHAMH (H3HOJNOrOB H 6HO(PH3UKOB
YCTQHOBJIEHO, YTO OCHOBHLEIMH (DaKTOpaMmH, onpefedsiOLIHMH OlTHYC-
CKHEe CBOMCTBA (PHTOI/NEMEHTOB, SIBASIOTCA COACPIKAHHE NHTMEHTOB H
BOAbl B TKaHAX (HTOSJEMEHTa M ero Moposoruueckoe ctpoerue [9,
34, 61, 62, 94, 96, 150 u ap.]. [eficTBHe mepeunCACHHBIX thakTopos
06yC/IOBIHBAET CEJCKTHBHOCTL ONTHYECKHX CBOMCTB utosnemenToB
N0 COeKTPY.

HaBsectro, uto B eudumom duanasowe ()=400--700 HM) pac-
CeslHHe M MOIJIOMeHHe H3JYYeHHS CB3aHO C HAJHYHEM M KOHUEHTpa-
UHeli MHCMEHTOB (B OCHOBHOM XJOPOGMJNA, KapOTHHOMAOB, KCAHTO-
$uagsos u aHTOUMAHOB). B pesyibTaTe CeAeKTHBHOTO MOTJIOLICHHS
XJI0pOPHIIA (06YCJAOBACHHOTO 3JeKTPOHHBIMH NEPeXogaMu MOJIEKY.J1
XM0popHINa BOJIH3H JHHHA TOMVIOUICHHS MAarHWs) y 3eJeHbIX pacre-
Huii OpMEpYeTCs CeKTpajibHAsA KPHBAs OTPayKeHHS ¢ ABYMS MUHH-
MyMaMH B CHHEM H KPaCHOM yuacTKax CMeKTPa M OTHOCHTEJbHBIM
MakCHMyMOM B 3eqeHOH o6nactH. B cuHell o6iacT morsiomenue
TakKe oOnpefeNsieTcss 3MeKTPOHHLIMH TNepexojaMH KapOTHHOHAOBHIX
MHIMEHTOB, OAHAKO Y 3@JICHBIX JHCTLEB BKJAAJ] ITHX NHIMEHTOB mepe-
KpPLIBAETCS BJHAHHEM XJopoduasa. Ha 3akMIOUYHTENLHEIX CTaaHsX
PA3BHTHA HJH NPH CTPECCOBOM COCTOSIHHH PaCTeHHH NPOHCXOAMT pas-
pywienue xJopoduana, pacTeHHs NpPHOGPETAOT KEATYIO OKPAcKy
B COOTBETCTBHH CO CHEKTPOM NOTVIOUICHHS KAPOTHHOHAOB H KCaHTO( -
70B. IIpH 5TOM p CTAHOBHTCS MOHOTOHHO Bo3pacTaiomieli (GyHKUHeR A.
AHTOUMAHBI IPHAAIOT QHTOSMEMEHTAM KPACHBIE OTTEHKH H BHIALIBAIOT
pacuiupenue 061acTH BBICOKHX 3HAYeHHH p B OpamKeBH Y4acTOK
CIEKTPa NpH CrIaXKMBAaHHH MHHHMYMa OTPayKeHHsi B KpacHoit obiacTu
(puc. 2.1) [61, 92, 93 u xp.].

B Gauscrnem ungppaxpacwom duanasone (BUK) (L=700--1300 um
H coorBeTcTBeHHO B 3ome «BHK-naaro» —A=750-+1300 um) pac-
CesiHHE H3JMYYEHHS ONpefeasiercss MNPEHMYIIECTBEHHO BHYTPeHHel
CTPyKTypoii TKaHed. KoporkoBonnosas rpammna BUK-amanazona za-
BHCHT OT TDaHHibl MOIVIOUIEHHS XJOPOdHIIA B KpacHOH 061acTH BH-
AuMoro namuanasona. M3-3a HesnaunTeNbHOr0 MOMVIOMEHHA H3JTYUEHHS
nurmenTamu 1 Boxoii B BMK-nuanasone npu uuskoii BapuabeabHocT
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no A (opMHPYIOTCS MaKCHMaJbHble 3HAYEHHS P 3a CYeT MHOrO-
KpaTHOro paccesnuss B Me30(HJIBHBIX TKaHSX, KOTOPOe B CBOIO Oue-
pellb OODLACHAETCH PaSIHUYHAMH B MOKA3aTeJAX NPEJOMJICHHS MekK-
KJACTOYHBIX BO3JAYUIHBIX MNOJocTell H obosodek KJaAeTok. HerayGokue
MHHEMYMB! p OTMedaiTcs Ha A=950 u 1160 uM B noJocax mnorJo-
ueHus Boabl. Kpome Toro, HesHauuresbHOe yBeNHUEHHE MOVIOLIEHHS
MOXeT OBbITh CJIEACTBHEM OCOGEHHOCTEH pacloJOMeHHS KJaeTok [61,
92, 94, 96 u ap.].

B cpednem ungppaxpacnom (UK) duanasone (h=1300--2600 um)
OCHOBHBIM MOTJIOWIAKIIAM KOMIOHEHTOM $IBJSIETCS BOJAA, COLepKa-
mascs B (urosnementax. CooTBeTcTBEHHO Ha (POHE BBICOKHX p Ha-

Puc. 2.1. Cnexktpasbisie Koaddu-
LIHEHTHl OTpaXeHHA pﬁ. JIHCTBCB

0o3HMoOfi MiIeHHIs (copt JlwoTec-
nenc 6416) pasnoro upera.

Jluctba: 1) xeatbie; 2) seneno-med-

_J Thle; J) XKeaArto-seseHbie; 4) cBers0-3e-
0 L nensie; 5) TeMHO-3e7eHbie; 6) 3e/eH0-
400 500 &00 700 A HM #eaTo-(PHOIeToB e,

6J0laeTcsl HX CHHXKEHHE B 110J0CaX MOMIOMEHHS BOMAB OKOJIO 1430,
1950 u 2600 um [92, 150]. B dassnem HK-Ouanasome (A>2600 uM)
huTo3JEeMEeHT SABJASETCH MOUYTH YepHBIM TeJsioM, norjomass 96—98 9
najapomero Haaydenus [92, 150].

Kone6anus comepkanus NHIMeHTOB, OGBOAHEHHOCTH, H3MEHEHHS
KYTHKYJAPHOrO CJIOS M B TKaHAX (PHTO3JeMeHTOB SIBASIIOTCS OCHOB-
HbBIMH TPHYHHAMH NPHPOAHOH H3MEHYHBOCTH p H 7. HHxKe sTa u3-
MEHYHBOCTh PaccMaTpHBAeTCst TOJNbKO AJas Buaumoro n BUK-mmana-
30HOB, AJ51 KOTOPHIX CHpaBeNJHBa Mozxeab [oyapuana.

2.1.2.2. Koau4ecT8ennas OyenKa 8AUANUSL OTOCAbHOLY (hakropos Ha p

Bausnue codepoxanus xaopogusra. Ycranosieno, uto go 95 9%
BapHauHi 3HauYeHHA p B BHAHMOM AHanasoHe o0ycJOBJIEHO H3MeHe-
HHEM cofepxaHusd xjaopodpuina [142]. [lostoMy oueBHAHA CBfI3b
C 3THMH H3MCHEHHSIMH Ce30HHOH JIHHAMHMKH ONTHYECKHX CBOHCTB HOP-
MaJjibHO Da3BHBAIOUIUXCH pacTeHHH W GOJBIIMHCTBA OTKJOHEHHH OT
HOPMbBI 1pH CTPeCcoBwX cocTosunsix. Mseectna Take pouas xaopo-
Guina U KAPOTHHOWAOB Kak (OTOCEHCHOHAM3ATOPOB MPoOlEcca toro-
CHHTe3a. OTciofla OuUeHKa cBsA3ell MeXAy coaepKaHueM xJopoduiia
H p HMeeT MPaKTHYECKOe 3HAYeHHE KAaK IS Pa3BHTHA MCTOAMK JH-
CTAHUHOHHBIX H3MEPEHHH, TaK W AJf JajbHeHulell HHTePHpeTalun IH-
CTAHIHOHHBIX JaHHHX IPH HCCAENOBAHHH NpoAyKTHBHOCcTH PII.
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B sincThAX B3pocaBIX pacTeHHil MOBEPXHOCTHAS MJAOTHOCTD XJI0po-
¢unaa konebiercs B IMPOKHX npereaax —or 0,8 g0 10 Mr/am2,
OAHaKO y OGOJIBIIHHCTBA BHIAOB B NEPHOJA AKTHBHOH BereTaluu
copepxures 2,0—3,8 mr/am? [62]. B paborax [9, 61, 62 u ap.] 6elno
IOKa3aHO, 4TO NOMVIOLICHHE pajHalHH BO3PACTAET NPH YBeJHYCHHH
xaopoguina (XJI) no 2—3 mr/am2, cieaoBaTesibHO, A0 3TOrO npejesna
XJI MoryT Hab/1104aThcsl H OCHOBHBIE H3MEHEHHS o.

Bansuue XJ1 na p noapo6uo maydanoch mamu mHa npuMepe HOp-
MaJbHO DPAasBHTBIX pacTenHii palirpaca MTa/ibAHCKOrO. JKCHepHMEH-
TajJbHasl vacTh paboTH BHINOJHSAAch B MONIABUU COBMECTHO © CO-
TpyanukaMu AH MoaaCCP. O6pasusl orGupanuch Ha JBYX OIBIT-
HLIX JelsiHKaX pakirpaca ¢ pasHHIMH CPOKaMu ceBa! W XpaHHJHCH
B XOJIOAH/IbHOH KaMmepe npH TeMmnepatype 4 °C, oBepHyTHIE BO BJaK-
HYI0 TKaHb. Takoii cnoco6 xpanennst obecHeunBacT cTaBHILHOCTS
00OBOLHEHHOCTH (HTOSNEMEHTOB H HX ONTHUECKHX CBOMCTB. [Tapan-
JEJALHO co cmekTpodoToMerpHpoBanueM? na Specord-M40 aas Tex
e o0pasiuoB ONpejensnach MOBePXHOCTHAS MIOTHOCTb MHIMEHTOB
(xn0podpnana a, b u a+b, KapoTHHOHLOB) B pacTtBope ameToHa Mo
H3BECTHBIM MeTOAHKaM. C kaxaoll yueTHOH NJOWAAKH cpe3aoch Mo
100 suctbes n creGiael, u3 KOTOPHIX B 3aBHCHMOCTH OT OJIHOPOAHOCTH
PI1 6panach cpeansis npo6a B 3—6 NOBTOPHOCTAX Kak JJIs OHpejese-
HHSl ITHTM@HTOB, TaK W JJs1 usMepenudt p. [Ipu anmanuse kojanuecTBew-
HBIX 3aBHCHMOCTeH paccMaTtpuBajach TOJNBKO MOBEPXHOCTHAS MJIOT-
HOCTb Xaopoduiana a+b, tak kak mexay XJlgip M IOBEpXHOCTHOI
NJOTHOCTBIO KapOTHHOHAOB Obljla BHIABJCHA TecHas JUHEHHAs CBS3b.
Paspenvnuiii ananus aas XJI, u XJI, Takme 6ot Helesecoobpasen,
MOCKOJILKY B KaueCTBe OTPAKATEAbHBIX XapPaKTePHCTHK paccMaTpHBa-
JHCh 3HAaUeHHs1 p Ayas 550 u 670 HMm.

IToMuMO yKasaHHBIX p, aHANH3HPOBANHCH 3HAUECHHS p nasa 800 um
H TPH KOMGHHAUMH: psro/psso, Psoo/pero M (Psoo/Pero) Psso. TlepBasi 3
3THX  KOMOMHAUM{ XapaKTepusyeT BHIPaXKEHHOCThb MHHHMyMa OTpa-
MEHHST B KPAcHOH 06/1acTH MO OTHONIEHHIO K OTHOCHTEJNBLHOMY MaKCH-
MyMy B 3eJeHoii 06/1acTH, BTOpasi — KPYTH3HY CHEKTPaJbHON KPHBOM
npu nepexoie B BHK-mnanason u Tperbs — cOBOKYMHOE H3MeHeHHE
MO0 TPeM XapaKTepHbLIM TOYKaM CleKTPajbHOH KPHBOH OTpakeHHs 3e-
JIEHOTO JHCcTAa.

OG6paGoTka pesyabTaTOB NPOBONMAACH C NPHBJEYEHHEM 5/EMEH-
TOB MH(OPMAUHOHHOrO aHasu3a. B ToM umcsie TecHoTa CBSI3H MexR oy
XJI u XapakTepHCTHKAMH OTPa’<KCHHS OLCHHBAJACH IO HOPMHPOBAH-
HOMY K03 (bHUHEHTY conpsizkenHocTn K

K=[2"®_ )"l 1], (2.2)

rie T(A, B)=H(A)+H(B)—H(A, B)— undopmaunonnas mepa
CBASH B ABYXKOMNOHEeHTHO# cHcteme A, B, B 6urax; H(A) =
=—2X p(ai) logp(ai), H(B)=—2X p(b;)logp(b;)— snrponns (ne-
onpeaeaenHocts) A u B coorsercrBento; p(a;) u p(b;) — BeposiTHOCTH

! AsTop onmitos B. I1. Hapuil. "
? Wswepenns p pumonnenst E. I'. AGamueBIM A4S NOArOTOBAEHHEIX HaMH Tpo6.
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cocrosuuit  a; u b;; H(A, B) =—2X. ¥ p(ab;) log p(aib;) — coBme-
CTHAasA HeonpeleneHHOCTh pacnpesenenuit A u B; p(aib;)— cosmect-
Had BEPOATHOCTh KOMOHHAUMH ABYX cocTosiwmit n3 A u B: Huypiy — Mu-
HHMAJbHAA HEONpPe/eJIeHHOCTh OJHOIO H3 COCTOAHMH, B Gurax: K=0
NpH mojHOH HesaBHcHMocTH A u B, K=1 B clyyae OHO3HAUYHOTO
cooTBeTcTBHA cocroaHui A u B. Onpenencuue manGosce BEePOATHOTO
COCTORMHHA i, XAPAKTEPHOrO AAS KOWKPETHOTO COCTOSIHHA bj, NpPOBO-
AHN0CL Ha OCHOBe KPHTepHsi ¢=p(ai/b;)/p(a;) npu suavennsx ¢>1.!

Pesyabratei o6paGotkn nokasamm, uro npu obuieM HeJaHHeAHOM
Xapaktepe cBaAsH mexny XJI m mokasaTensmu oTpakenss B KpacHo#

Pero Psso
016 0.28
[— i o) T‘:\ )
U
e 7 R |
0!;2 \\ & 0,24k' -\\\: . X
‘\\ ‘. NE . R —-———3
. \\.,_ a \\ -‘ e Vi A 4
e bt L, N RS o, sl i B
DALl AT Sy N i
S s SRR Weary g s *
X N R 'X - %
004 3 016 TR
I I I 1 | l [ Fianaey tean
1 7 J 4 5 8 1 2 3 4 XN me/am®

Pue. 2.2. Hawmenenne p, aucthes palirpaca HTaJbsHCKOTO B 3aBHCHMOCTH OT
NOBEPXHOCTHON NJIOTHOCTH XJA0Opodu/uia.

a — KpacHas o6aacTb BHAHMOrO JHanasoHa, 6 — seqenan oGnacth; denodass: 1) 4—5-4
JIMCT, 2) uBeTeRUE, 3} BepOATHHIE ZHAYCHHSH _(.»‘,‘L UpH ¢>1, 4) naunGosee BeposTHBIE 3HAUCHHA

Py TPH MaKCHMAaJAbLHLIX 3HAUEHHAX ¢ U3 COBOKYNHOCTH ¢ 1.

O6NacTH OTMEYaeTCs CHHMKeHHe p Ao 3HayeHH#t XJI=2--3 mr/am?
(puc. 2.2a), B 3senenoii — no 4 mr/am? (puc. 2.26). IOas Bceii coBo-
KYNHOCTH npOaHaiH3HPOBaHHHX o6pasuos (70—80 CpeiHux npob)
B mutepsane XJI or 1,1 no 6,2 mr/am® kosddumnenTs papuaunu Cu
B BAIHMOM JHaNa3oHe MPAKTHYECKH PaBHbI AMS Y3KHX Y4acTKOB
cnextpa: aast 550 mm p=0,193 u Cuv=12,8 %, nas 670 um p=0,066
H Cu=10,6 %. Takxe 6ausku suavenns K’ n19 3eqenofi u KpacHo#
o6aacreff BuauMoro auanasona: 0,31 u 0,30 COOTBETCTBEHHO. Hau-
Gonee TecHasi 3aBHCHMOCTbL BHIAIBJICHA Mexay XJI u pero/psso (K'=
=0,40). KomGuHauuu, B KOTOPBHIX HCHOMb3OBAHHI Psoo, HE HECyT Jo-
noaHuTeIbHOH HHpopMaunn o XJI (K’=020 gas psoo/pero 1 K'=0,29
ANSL - (psoo/Pe70) Psso) B CHAY HH3KOM UYBCTBHTEABHOCTH proo K XJI
(K’'=0,18).

Monyuennsie ma npumepe paiirpaca 3aKOHOMEPHOCTH H3MEHEeHHS
p K4UECTBEHHO XODOWIO COTJIACYIOTCA € NaHHBIMH JIsi APYTHX pac-
Tenuit [9, 93, 142 uw ap.]. Opnako HHTEPNpeTallHsl OTPamKaTeNAbHBIX
CBOHICTB B BHAHMOM QHANA30He TOJbKO KaK pesyabTaTta pelictBus XJI

! Oawo mo C. Kyas6ax (1967 r.) u no IO. T. [Tyaauenko (1976 r.).
28

MozeT OBbITb OC/IOKHeHa MO PsALY OGBEKTHBHBIX NPHYHH, B TOM uHCJe
H3-3a NMEPeKPBITHS CHEKTPOB NOTJIOLIEHHS PASHBIX NMHIMEHTOB M (opM
COOCTBEHHO XJOPODHIJIA, BAHAHHSA TOJIULHHBL JIHCTA, pasmepoB Kie-
TOK, OOBOAHEHHOCTH Ha 00beMHYIO KOHUEHTpauHl0 Xxaopoduana,
4 TaKkKe BKJaJa HECeJeKTHBHOTO OTPaXEHHS OT BHElIHell MOBepXHO-
CTH JucTa H ¢ayopecuenunn. OueBHAHO, YTO BO3MONKHOE JeficTBHE
STHX  JAONOJHHTeIbHBIX  (PAKTOPOB coxpaHsiercss W B C/Aydyae NPH-
MEHEHHA  MeToAa  UBETOBHIX  KOODAHHAT [30] aas  onpe-
deaenus XJI.

Baunnue enyrpenned crpyxryper trameii (urossemenros. B mu-
TepaType HMeIOTCs AaHHple, corjacHo kotopuiM a0 80 % undpakpac-
HOro M3JyyeHHsl OTpaxaer Me30(HJbHAS TKaHb, NPHYEM p H T
B BUK-ananasone tecHo cBsisansl ¢ MHQQYIHLIMH CBOACTBAMH KJje-
TOUHBIX CTEHOK, PACIOJIONKEHHEM KJETOK B TKaHAX M PasMepaMu Mex-
KJICTOUHBIX mojocTeii B Mesoduane. Mopdoaoruueckue ¢akToper 3a-
BHCAT OT THNA JIHCTbeB (HAMPHMeP, PacnojOKeHHe KJETOK B 3HAUH-
TeNbHOH CTeNeHH MOXET PaccMaTPHBATLCS KAK I'eHeTHYECKH 06YCJ0B-
JIeHHbIH TNPH3HAK) M NpeTepHeBalOT 3aKOHOMEPHBlE H3MEHCHHH KaK
B XOJle OHTOreHe3a, TaK W NOJA BO3ACHCTBHEM YCJOBHIl MPoH3pacTaHus.

Tpyanoctn meroauyeckoro xapakrepa, a TakiKe CJA0KHOCTb CaMOrO
MeXaHusMa (OPMHPOBAHHS MHOTOKDATHOrO paccesiHus OOBACHAIOT
He3HauuTeJbHOE UHCJIO MyOaHKauwi, MOCBAIIEHHLIX KOJNHYECTBEHHOMY
aHaJIH3y BAMAHHA COGCTBEHHO BHYTPeHHeH CTPYKTYPH TKameil ¢uro-
a7eMeHTOB. B psine paGor, B Tom ynesae u B [93], yeranosaen sdgekr
pocTa p 3a cueT yBeJHYeHHs MEKKJIETOYHOIO BO3AYWIHOrO MPOCTPaH-
cTBa B Me3oduase 3penbiX JHCTheB. [l CTAPLIOWMX AHCTHLER HOP-
MaJLHO Pa3BHTBIX pacTeHHil NpejAnoNaraeTcs THIHYHBIM HEKOTOPOE
cumkenne p B BUK-ananasome. Ho no pamupim [132], poct p Ha-
Gmonaucst u Npu paspylmieHHH TKaHeli mesoduana u o6pasosanun Go-
Jieeé KOMMAKTHBIX FOPH3OHTAJbHBIX CJ0EB HA CTAAHSX CTApeHHA JH-
ctbeB. Kpome Toro, B [149] Guiio mokasano, 4t0 uadHALTPALHS Ma-
CJ0M BHYTPHKJETOYHOTO NPOCTPAHCTBA He IIPHBEJA K HCUE3HOBEHHIO
pasanyuit B p B BUK-nnanasone.

B 1984 r. H. Gausman ony6aukoBaj HHTepecHbie pPe3yaAbLTATH,
KOTOpBIe CBHJAETEJNbCTBYIOT O Pas/iHYHOM BJHSHHH Ha p B BHAHMOM
ZHanasoHe OJHOr0 W TOro e (pakTopa /sl CBETOBHIX H TEeHEBHIX JiH-
CTbeB anejbcHHOBOTO gepeBa. Tak, npu MenbieM Ha 6 9 o6beme
BO31yxa B Me30(H/Je TeHeBbIX JHCTLEB N0 CPABHEHHIO CO CBETOBHIMH
Y nocneHHX (MPH KOMIAKTHOM CTPOeHHH Me30oduiaa) p MOJNOKH-
TEJbLHO KOPPesHpYeT ¢ 0GbeMOM BO3AYWIHOrO NMPOCTPAHCTBA (0COGEHHO
Ha =450 um: r=0,56 npu P=0,01--0,05), a y TeHeBbiXx BHABASETCS
TEHJCHIHA K OTPHUATEJbHOH CcBA3M. AHaAOTHUHO, NPH Meusiiedl Ha
5,5 % 06BOAHEHHOCTH p TEHEBBIX JHCTHEB B 3€/JeHOH 061acTH creKTpa
pacrer npu yBeJHYeHHH OOBOJHEHHOCTH, @ Y CBeTOBHIX 3Ta CBSH3b
NPaKTHYECKH OTCYTCTBYeT, HO B CHHeli ofJacTH cnektpa y oboux
THIIOB JIHCTHEB OTMeYaeTcd CTATHCTHUECKH AOCTOBepHas OTPHIATENb-
Has 3aBHcHMOCTb. HesnauHTe/nbHbIE H3MEHEHHS TOJMIHHBL JHCTA, KO-
TOpas BJHfAET Ha p 4Yepe3 M3MeHeHHe JIHHBl ONTHYECKOTO MyTH B Me-
30pUALHBIX TKaHAX, NMPHBENH K (QOPMHPOBAHHIO JJAS  CBETOBHIX
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JIHCTHEB JOCTOBEPHOH OTPHIATENBbHON CBSA3H B 3e/eHOH 06aacTH (npu
COXpaHeHHH o0OpaTHOH 3aBHCHMOCTH BO BCEM BHIHMOM Jnanasoue),
a4 JJsl TeHEBBIX, HA0GOPOT,— NOJOKHTENBHON B CHHEH H KpacHoli 006-
J4CTAX CIEKTPA NMPH OTCYTCTBHH KaKOH-THOO 3aBHCHMOCTH B 3e.1¢HOI.

XOoTsi npHBejeHHbIE KONHUECTBEHHBIE OIEHKH OTHOCATCHA K BHIH-
MOMY JAHanasoHy, OHH NOATBEPHKAAIOT, BO-NEPBHX, POJb CTPYKTYPbI
TKaHell B ONpefe]eHHn p A5 3TONO JHANA30HA, KOTOpas MOMKeT ObiTh
OnocpejoBana uepes OOBEMHYI0O KOHUEHTPAUHIO XJ0PodHANA, H, BO-
BTOPLIX, CJIOKHOCTH HHTePIPEeTaluH BO3JeHCTBHS MOpMOaHATOMHYe-
CKHX XapaKTePHCTHK Ha ONTHUECKHe CBOMCTBA PAaCTeHHH B LEJOM.

Bauanue o6sodnennoctu ¢urosremenros. Tak xax IPH H3MeHe-
HHH OGBOJHEHHOCTH (DHTO3JEMEHTOB (wgp) npoucXOAAT HAMeHeHus
B NHIMEHTHOM cocTaBe, 006beMHON KOHUEHTPALHH NHIMEHTOB H BO
BHYTDeHHEH CTPYKType TKaHeii, CMeKTPAJIbHBIH OTKAHK Ha Wy MOMKeT
HabJI01aThesl H BHE TMOJOC TOTIOLEHHS BOJDI (cM., nHanpumep, npu-
BecHHbIe Bhllle AaHHBe). CyllecTBEHHOE 3HAYCHHE B CJOKHOM Me-
XaHH3Me BO3JEHCTBHS Wy HMEeT XapaKTep COOTHOLIGHHS MeX1y mo-
Kasate/JsiMH NPEJOMJICHHS! HA TPAHHMUAX HEOAHOPOAHOCTEI (krerka—
BO3JlyX, KJeTKa—BO/la, BOAa—BO3AyX).

CBsA3b paccesiHus M NOrJIOLICHHS H3ayueHuss B QuTO3NeMeHTAaX
C Wy onpexensieTcs BHAOBHIMH OcOGeHHOCTSAMH pacTenuii. OueBnimo,
4TO y KCepOMOP(HBIX BHJAOB, ajaNTHPOBAHHBIX K 3aCYLLIHBBIM YCJI0-
BHAM, YDOBeHb Wy, NPH KOTOPOM BO3MOMKHA pPeakuHsl ONTHUECKOTO
annapata Ha 0Ge3BOXKHBAHHE, 3HAYHTEJNLHO HHIKE, ueM y Me30hHTOB
H TeM Gojiee y cykkyaentoB. OGLMMH IpOHECCaMH, B3aHMOCBS3aHHO
NIPOMCXOAAIAMH MPH CHHMKEHHH NMOCTYIJIEHHS BJATH M3 TOYBbLI, SIBJS-
IOTCS MOBLIINEHHE KOHUEHTPAlHH KJIETOYHOTO COKa H OCMOTHYECKOTO
A4BJICHHSA, CHHXKEHHE THAPATYPs (0GBOJHEHHOCTH ILHTOMJIA3MBEL).
B cayuae sacyxm npu noBblIEHHH OCMOTHYECKOrO N4BJICHHS BhILIe
ONTHMAJLHOTO 115 BHAA MOTYT NPOHCXOAHTb HeoGpaTHMble H3MeHe-
HHSL B IHTONJIa3Me W OTMHPaHHe KaeTok. Ecim pacrtenwe amantipo-
BaloCh K 3aCyllJIHBHIM YCJOBHAM, TO ero MopdoaHaTOMHUecKas
CTPYKTYypa MOXKeT NpHOOPECTH 4epTH KcepoMopdHOCTH, B pesyabTarte
Y€ro BO3pacTeT BKJaJ OTPaKeHHs OT NMOBEPXHOCTHOIO CJIOSI, CHOCOG-
CTBYIOIHH CrJaKHBAHHIO OTHOCHTEJABLHHIX MHHHMYMOB P B BHAHMOH
06J1acTH creKkTpa, npH obWeM CHHKEHHH p [62, 53]. Hapsaay c srum
HMeIoTCst AaHHble 0 pocre p B BUK- u MK-ananasonax npu yseauye-
HHH cOlepXKaHus BO3MYLIHO-ra30BOTO KOMMOHEeHTa ry6uatoii napes-
XHMEI, TIpHYEM S3TOT POCT B Cjydyae BOJAHOTO CTpecca CHOCOGCTBYET
3amuTe pacTeHHil oT neperpeBa. Peakumms nurmMenTHOro annaparta
Takxe pas/HYHA [PH JeTaJbHOM H HeJeTalbHOM 06e3BOKHBAHHH,.
ITepBoe o6bunHO CcompoBoKAaeTCs paspylLIeHHeM xjaopopuina, npu
BTOPOM B pesy/abTaTe ajanTalHH pacTeHHH Ha (oHe AaKTHBH3ALHH
npomecca cHHTe3a 6e/ka M JAPYrHX NPOLECCOB BO3MOMKHO HaKOMJIeHHe
XJiopouana.

[IpoTuBOpeuHBOCTL KOMHYECTBEHHBIX OLEHOK, OYCBHAHAS H3 CO-
MOCTaBNeHHs ONYGAMKOBAHHBIX PE3YAbTATOB, CBA3aHA HE TOJBLKO €O
CJIOKHOCTBIO MEXaHH3Ma JNEHCTBHS W, HO H C METOJAOM Ompee eHHs
CTIEKTPAJIbHOTO OTKJIHKA Ha H3MEHEeHHe peXHMa YBJaxKHeHusi. As-
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TOPH, pafoTaBliie C BHICYUICHHHIMH 06PasiaMH 3e/eHhIX JIHCTLEB,
NPHXOMAT K BLIBOAY O ca1aGoM BJHSHHH Wy Ha © B BHAHMOM JHana-
sone [9, 32]. B To0 xe Bpems MPH H3MEPEHHAX P JJs1 JHCTLEB, B3s-
TBIX € DAacTeHHH NPH PasIHUHHEIX YCJIOBHSX YBJIAXKHEHHS, 3a(PHRCHPO-
BAHLI OTHOCHTE/NLHEIE H3MeHeHHs p o 40—80 9 [142, 149 u np],
KOTOpHIE B pAjle cayyaeB MOTYT GBITb CJAeNCTBHEM paspyllleHuss XJo-
PoduINa B YBAJAIOUIMX NPH HHSKOH BJAAMNKHOCTH pacrennsx. Peay.b-
TaThl, NOJYyYeHHBIE C MNOMOLILI0 HMHTAUHOHHON METOLHKH, MOATBEp-
AAcHbl onbitamu T. I'. Caennosoit [52] ua TOMarax, BBIPaNmleHHBIX
B ycaoBHAx nedpuuura Baarn (30 % IIB) u HOPMAJIbHOTO YBJIAMKHe-
HHsL (75 % TIIB), aast BapuaHTa, KOrAa JHCThS HMeJIn paBHylo XJI.
HaGaonabimeecs npu stom orHocHTeabHOE YBeJHYEHHE p B 3eJIeHOI
006/1aCTH cMeKTpa He mpeBbimano 12 %, cuuxenue B Kpachoii o6aacTu
H B BUK-ananasone — 5 9. B BapHaHTe, KOrjga B JHCTHAX TOMATOB
npu jgepuuure Baarn XJI Gura B 2 pasa Bbille, YeM B KOHTPOJBLHBIX
PACTCHHSIX, OTMEYaJoch OTHOCHTEJBHOE CHHIKEHHe P B KpacHOM
(32%) u B senenoii (17 %) obnactsix, T. e. Temmenums H3MCHEHHS
CHEKTPaJbHOH KPHBOH OTpaKeHHs NpH Je(HIHTE BJIArH NOJHOCTBHIO
ONPEIeANach PA3NHYHSIMH B CONCPIKAHHH XJIOPO(HIIA.

M3 stux xe onwitoB caenyer, uro XapakTep OTHOCHTEJNBLHBIX H3Me-
HeHHHA 3HaYeHHH KoOMOHHALM 0 B 3eJeHOH, KPacHOH oBJacTax
B BUK-nnanasone moxer 6biTh Gosee CleNH(PHIHBIM MPH3HAKOM pe-
KHUMa wq¢ npu pasnoin XJI, wem coGerBenno p. Tag, aas pacrenui,
BHIPALIEHHBIX B yCNOBHSIX AeHUHTA BJAArH, NPH TakoM e cojaep-
AKaHnH XJA0POQHIIA, KaK H B KOHTPOJILHOM BapHaHTe, THOHYHO CHH-
KeHne 3HaueHHH pero/psso (20 15—20 %), yBesHuerue (psoo/pezo) X
Xpsso (20 12—15%) u otHOcHTenbHas cTabuabHOCTS Psoo/Pero; TIPH
GoablleM cofepKaHHH XJOpodHsIa — yBe/HUeHHe  3HAauYeHHHi  Beex
Tpex KomOHHAUM#, 0COGEHHO BEIpa)KeHHOE (o 50 %) mas psoo/psro.

B uenom B amteparype npeoGanaoT AaHHBe, YKa3biBalOUIHE HA
06paTHYIO 3aBHCHMOCThL p OT W¢ B BuauMoM H BUK-nuanasonax. Ho
H3-3a HemosHOH MHpOpMauun o6 HCCICNYeMBIX DPAacTeHHAX TPYAHO
B UHCTOM BHAC BHIAABHTB CBSI3b MEXKAY p H Wy H COOTBETCTBOHHO CH-
CTEMATH3HPOBATL ONYGJHKOBaHHBE AaHHBle. MOKHO noJjarath, 4To
ueM Goabwe OyzerT pasuuua B XJI, tem CHJIbHE® JOJIFKHLI MPOsAB-
JUITLCA pasiuuus B p (uTOIEMEHTOB pactenmil, BBIPOCUIHX NpPH pas-
HBIX peXKHMax yBJarKHeHHS.

B kauectse onmoro us CNIEKTPANbHLIX NPH3HAKOB Ne(MHUHTA BAATH
MOZKET HCTO/Mb30BATLCS JJIHHA BOJHB «KPACHOTO nepenana» — MakcH-
MaJlbHOro 3HaueHHsi MPOM3BOAHOH Ap/Ak. Ha BosMOMKHOCTS npuMe-
HEHHS 3TOrO NPH3HAKA YKa3BLIBAIOT Pe3yJbTaTHI, MoJyYeHHBIe /IS TO-
MaTOB, COTJACHO KOTOPBIM MaKCHMAJbHBIC 3HAYCHHS Ap/AL y xou-
TPOJBHBIX pacteHnii oTmevannch npu 700—710 um, a YV BHpalleHHBIX
B 3aCYIIJHBBIX YCHOBHAX — npu 710—720 uwm !, IIpuyem nonoxenne
CMEKTPANbHBIX 30H GblJIO CTAGHJABLHBIM 15 JHCTHeB ¢ XJI ot 2.3 1o
3,4 mr/aM2?, HO caMH 3Hauenus Ap/A) B meNOM HMEAH TeHIEHIHIO
K CHHIKEHHIO MO Mepe YBeJHYEHHS CONepIKAHHS xnopoduana. Stor

! Ilo neony6Gankopanusm namuwy T, T Caentuosoil,
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pesyabrar CBH,!IETEJIbCTByET TaKXxe O TOM, 4YTO CMelleHHe «KpacHoro
liepenaga» nas JaHCTbHEB onpenensiercs GoJee CJOKHBIMH MeXaHH3-

1»[1aMH. UeM  TO/IbKO NPOLEeCCH HAKOMICHHS W Pacnana xaopodpuana
93, 81, 131].

2.1.3. Buyrpusudosan UIMERUUBOCTS CNEKTPAAbHBIX Koappuyuentos orpamenus

[Ipocrpancreennas u BPEMEHHAS H3MEHUHBOCTDL p B npejgenax on-
HOTO BHJa HOPMa/IbHO pa3BHTHIX PACTeHHl 3aBHCHT OT H3MeHEHUS
PACCMOTPEHHBIX Bhille O6mIHX $axTopoB — nurmentiOrO annapara,
O0BOIHEHHOCTH U MopdoaHaToMHYeCKOf CTPYKTYPHI.

2.1.3.1. Mpocrpancreennasn UBMEHYUBOCTS

Hamenenus p momxmno paccmMaTpHBaTh B npejenax OAHOrO buro-
SJ€MENTa, OJHOrO pacTeHHs H MOHOAOMHHAHTHOTO co06lIecTBA.

B npederax odnozo aucra KOJIeOaHus p 06yCJa0BACHDI npex e
BCEro HeOJHOPOAHBIM pacnpegeseHuem IHTMEHTOB, pPAas3JHYHS B [HoO-
BEPXHOCTHOH MJIOTHOCTH KOTOPHIX MOryT gocrurate 200 % [9]. B ya-
CTHOCTH, JJIsl JIHCTbeB KYKYPYSH H MUICHHIE B pesyabTaTte 3THX pas-
JHYHH MaKCHMAajlbHOe H3MeHeHHe p A0 15—20 % ormeuaercs B 3eJie-
HO# o6aactu cnekrpa [9, 131]. TIpakTuueckn wer ouenok Bapuabeiin-
HOCTH p B 3aBHCHMOCTH OT pa3JHuHOro XapakTepa KHJIKOBaHHS H
MHKpOlLIepoxoBatocTeli noBepxHOCTH (uTOsNEMEHTOB, XOTA MOKHO
OKHIATb, YTO ITH NPHYHHBI AOKHE B OCHOBHOM OnpejeJaTs BKaaj
TIOBEPXHOCTHOH cocTaBisiowed p.

Ilpn nurepmperannn amcranumonnmx AaHHBIX OCOOHIH HHTepec
HNPEACTABJIAIOT OUEHKH BO3MOMKHEBIX Pa3Juunil B p HmKHell (abakcu-
aJIbHOM) H BepxHeil, auueBoi (anakcuanbuoii) CTOPOH JIHCTA, TaK Kak
STH Das3/IHuHs MOryT ObITh OQHOH H3 NpHYHH KoseGanuit b, PI1 npu
Betpe. CooTHowenue p aust ABYX CTOPOH JIMCTA 3aBHCHT OT CTPOCHHS
HIOKPOBHBIX TKaHeHd, HAJNMYHS ONyIEHHS, BOCKOBOrO HajleTa H ero
Mopdosoruun [32, 53, 62, 92, 93, 149]. B Goasuinucree caydaes p
abakcHaAbHOI IOBEPXHOCTH BHILIE p aJaKCHAABHON, HO caMu 3Ha-
YEHHS Py/Pu BaPLHDPYIOT B 3aBHCHMOCTH OT BHJa, copTa, cTaiuH pas-
BHTHA W ycnoBHH npomspacramus. O6mei 3aKOHOMEPHOCTLIO HBJS-
€TCA TaKkxke (OPMHPOBAHHE MAaKCHMAJbHBIX Pa3iHYHi B BHAHMOM
Ananasone. Cpean cesbCKOXO3AHCTBEHHBIX KYJLTYP BHIAENAIOTCH Tpe-
UHXa, cosl, KapTOoeab, POXKb, Y KOTOPHIX B BHIHMOM AHanasone Bepx-
HASl CTOPOHA 3€JIeHOTO JIHCTa oTpaxaer Ha 40—50 % wmenbie, yem
HHAKHASA. [Lisi TMCTbeB stuMens, mirenuue, KYKypy3Hl, paifirpaca nau-
GonbiHe pasauuns B P ABYX CTOPOH cocraBJsiior 10—20 9%, a ua or-
AeJbHBIX (eHOasax Boobime OTCYTCTBYIOT [32, 96 M ap.]. Bosmoynu
H CHTyallHH, Korna py<py (Taba. 2.1), uto cBf3aHo xak C BHIOBOH
CeUnpHKON CTPOCHHS! MOBEPXHOCTH JHCTBEB, TAK H C PA3JHUYHAMH
B pacceHBAaIOIMHX cBOHCTBAX cTton64atoli u ry6uatoii napeHxumsl.

HMsmenenne p B npegenax APYrHX (HTO3JEMEHTOB HCCJeN10BAHO
cnaGo. ITo.mannmim [32], MakcHMaabHbe pasiHunA B mpepesax oj-
HOro cTel/isl MINEHHUB, PXKH OTMEYaloTes B KpacHoi oGaacth (zo
5 pa3) H OGBACHAIOTCS MOMKeNTEHHEM HHXKHEH uacTH crebieill. B stoi
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Tabauua 2.1
OtHOCHTeNbHBlE H3IMeHeHHs p BepxXHed M HUMKHeH CTOPOH JHCTheB paiirpaca
HTAJbAHCKOrO (01 /pn) B pasanunble (enodass

Denodasa, UBET AHCThEB 450 nM 550 HM 670 nm 800 Hm
310poBEe JAHCTBS
4—5-i1 amcr
3eJieHble 1,10 1,10 1,02 0,98
CBETJI0-3e/IeHEIe 1,14 }.23 1,00 1,00
JHKENTO-3e/IeHEe 51 1,11 0,95 0,99
BETEHHE
uagser-llfﬂe 0,96 0,95 0,91 1,00
CBETJI0-3eJeHble 1,02 1,03 0,95 0,99
KEATO-3eNeHble 1,03 0,99 1,08 0,97
Jluctbsl, nospesxiennsie Gypoli piasunHO (4—>5-it amcr)
3eaensie (<<20 %) 1,89 ) i 1,10 0,97
Caeryo-senensie (<< 20 %) 1,00 1,09 1,00 0,99
CBetsi0-3eMIeHEIC H KeTO-3e/IeHble 0,96 1,00 0,73 1,02
(=>50%)

IIpumevanue Ias tenodass 4—5-if aner B ckoGkax nam TIPOLEHT MOBpe-
HKAEHHSA NOBEPXHOCTH JIHCTA.

Ae 006/1aCTH BHAMMOrO nManas’oHa GOKoBas MOBEPXHOCTh KOJOCHLEB
(MpH TOPH3OHTAJLHOM HX MOJOMNKEHHH OTHOCHTEAbHO IeJH CHEeKTPO-
doromerpa) oTpaxkaer B 2 pasa Goabiue, uem BepxHuad. [lousTtHo, yto
NPHIHHON 5THX pasiHuuMii siBAfeTCA pasuas EepOXoBaTOCTb, a HX
CACACTBHEM MOMKET GBITH yBeJHUeHHe by NOCEBOB NPH MOJEraHHH HJH
npH BeTpe.

B npedesax 00noco pacrewus Bausinwe OGWIHX MeXaHH3MOB Ha p
MpOSABJsIETCS Yepes OcOGEHHOCTH OHTOreHe3a pacTeHHHl, COOTHOIIEHHEe
NOBEPXHOCTEH CBETOBBLIX H TEHEBHIX JHCTbEB, a TaKiKe NOBEPXHOCTEH
Pas3yMuUHBIX (pakKLHil.

ABTOpBI, HCCJENOBABIIHE JHCTHS NIIeHHLb, KYKYPY3H, NOACOJ-
HCUHHKA, KOHCKHX G0GOB M OrypuoB, NPHIIIH K BHIBOLY O OJH30CTH
ONTHYECKHX CBOHCTB JIHCTbEB PA3HBIX SPYCOB (33 HCK/IOUCHHEM HHK-
HHX, MepBHIX MO mnosBJjaeHHIO). Hcxomss w3 storo B nepBoM npubJIH-
KEHHH  MOXKHO TNpPHHATL JONYlleHHe 06 OTCYTCTBHH BEPTHKAJbHBIX
pasauuuii B p. IIpn pacuerax b; nmoceBoB MakcHMaJjibHble OUHGKH 32
CYET 3TOro NpuOAHKEHHS BO3MOXKHBI A5 3eJeHOH 06JacTH cnexrTpa,
B KOTOPOH H3MEHEHHA p JIHCTbEB OJHOrO pPacTeHHs JOCTHramT 7—
10 % [44]. Oxnako Ha mpUMepe CBETOBHIX H TEHEBHIX JIHCTBEB aleb-
CHHOBOro fepeBa (cm. 2.1.2.2) 6un BusBAEHB Gosee CYIIeCTBEHHBIE
pacxoxnaenus B 20—40 %, HO HAaCKOJABKO 35TH OLIEHKH crpaBeAJUBHI
A5 TPAaBOCTOEB, NMOKA CYAMTb TPYAHO H3-3a HeJIOCTATKa HH(OP-
MalHH.

Takke mMa0 faHHBIX W 06 ONTHYECKHX CBOMCTBAX Apyrux ¢pak-
UHA  pacteHufi, UYTO oObuCHAeTCH HECOBEPIIEHCTBOM  METOAHK
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J1260paTOPHBIX H3MepeHHH 1415 06pasiuos ¢ He6ObILOH MOBEPXHOCTHIO
HJIH CO CA0KHOH koHpurypauuei. B uesom Bua cnexrpanbhoil KPHBO#H
OTpaKenns cre6Jeil, KOJOCHEB, UBETOB COOTBETCTBYET THNY MHTMEHTA-
UHH, OOBOJHEHHOCTH H CTPYKTYPH TKaHell [32, 44, 92]. Coscem Her
A2HHBIX O p OCTbEB, XOTA HMEHHO OHH MOTYT ONpeAensiTh (DOHOBBIE
3HaueHusi P M by COMKHYTBIX I0CEBOB OCTHCTBIX 3J4KOB.

Hs conocraBienusi NpHBeJeHHBLIX HHMKe OLEHOK Per/Ps  3EJEHBIX
pactenmii pafirpaca na Qenodase useTeHue CaAeAyeT, yTO npH pas-
HBIX 3Havenussx XJI M @y pasaHuyusas B § CYIIECTBEHHO 3aBHCAT OT
Mopdosiorun TkaHeli pasHbiX Gpakuuii:

XJI mr/am? 450 am 550 wm 670 um

L7 1;0 1,10 1,0
4,6 1,0 1,38 1,24
5,7 0,88 1,18 1,0

[To cpeannm ouenkam [44], B nepmoa aKkTHBHOH BereTaius P
ctebueill pkn H muwendus Ha 10—20 9% Bpiwe p JIHCTHEB, a4 B KOHK-
PETHLIX CHTyauHAX TNpeBbilleHHst MOryT aocturate 20—50 % [120].
Ha sasepwaiomnx denodasax stu pasanuus Bospactaior no 20—
47 % wu comocTaBHMB C Pa3AMUMAMH MEKAY P O0GepTKH CyXHX H
BJaXHbIX XeJTbix crebieil (puc. 2.3).

P

07—~

06 —

4

g5 3
Puc. 2.3. CnexrpaJsbhsie Kosdgu-

04 — UHEHTHl OTpaxieHHs p; JHCTBEB H
crebaeit o3umoii nmmennuw Heso-
cran 1.

03— ! JIHCTBA: 1) TeMHO-3eqeHble, 2) ¢BETJIO-
sedierble, J) 3seneno-kearsie (moasn
HKEeATOoro usera medee 50 %), 4) xea-
TO-3edeHbie (10aR entoro naeta 6o-

a2 aee 50 %), 5} seseno-Gypuie, nopa-
HeHusle (20—30 %), 6) apko-xeaThie,
cyxue, 7) xearo-Gypule, cyxue, 8) no-
pajKeHHble KEJTbieé ¢ He3HauyHTeb-

o1 HBIM YepHbIM HaJjeToM: 9) nopaxeH-

4 S HBblE KedThie C CHAbHLIM YepHLIM Ha-

| | | aetom; obeprka: [0) cyxoro crefan

APKO-KenTo-Genecan, 11) BAaKHOTO

J L ]
400 600 800 1000 400 600 800 % #M crebam mearas.

[TonaTHO, uTO Ans AajabHelilero nepexoja OT P OTAeNbHbIX (HTO-
2JeMEHTOB K CpeﬂHEB3B€IHE'HHOMy 3HaYeHHIO F—l AJa OTAeJILHOTroO pa-
CTEHHS HEOGXOAHMO HMETh IPeACTaBJCHHE O COOTHOUIEHUH ﬂOBer'
HOCTel pa3iuuHbIX (paKuMii, TAK KAK HMEHHO OHO INPeHMYIIeCTBEHHO
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onpeje/isieT H3MEHYHBOCTb P OJHOrO pacTeHHs BO BPEMEHH H TPH
Pa3sHBIX CTpeccax.

B monodomunantneix coobuyecT8ax ¥3MeHYHBOCTb p OHOBO3pAcCT-
HBIX 3@JIeHBIX JHCTbeB M0JApo6HO HecaegoBana B. WM. Paukyaukom u
M. B. CurHukoBoii Ha npHMepe pPasHOOGPAa3HHX CEJbCKOXO3AMCT-
BeHHbIX moceBoB [44]. Ilo HMX JaHHBIM NPH HOPMAJBHBIX YCJOBHAX
yBAa¥HeHHs M MuHepaabHoro nutauns Cu, cocraBiaser 4—12 %
B INHPOKOM HHTepBaje A, yMmeHnwasch B BMK-amanaszome. Ha ne-
pexoAHEX Qenodasax, koraa B npepenax PIT auctest umeror pas-
JUYHBIE OTTEHKH 3€/JeHOTO LBeTa, MPOCTPAHCTBEHHAA H3MEHUHBOCThH 0
BO3pacrtaer, ocobeHHO B KpacHoii ofiacth cnektpa (taba. 2.2).

Tabauua 2.2
OTHOCHTEAbHBIE HM3MeHEeHHsi MOBEPXHOCTHON NJAOTHOCTH xJaopoduaaa m cpeaHHX

3HAYCHHH KO3(PHUHEHTOB CNEKTPAJALHOrO OTPAaMeHMs AJA JHCTheB B MNOCEBAX
paiirpaca HTalbLSHCKOro

Xaopoduan Ap %

Liser aucThen Bapuan-

™ cp. MHUH, MaKc. | 550 um |670 am | 800 Hm

A. Jluctbs pasHoro uBeta Ha pasHuXx ¢eHodasax

3efeHLe—CBeTN0-36e/IeHbIe a 1,50 1,48 | 2,06 17 18 0

6 1,69 Lagas 1.7 24 52 —7
3esieHble—KeATO-3e/1CHbIe a 1,68 .72 4§ 2,0h 20 51 =7

6 1,88 2,82 | 2,06 32 78 —14
CBeT/10-36/1eH B e—KEeJTO- a 1,12 311 4 1,00 2 28 —7
3eJeHble 6 149 1,45 | 1,17 8 17 —8

B. Jlnctba oaHoro nBera Ha pasumx (eHodasax

3eneHble a 4,9 3.1 6,2

6 0,85 1,00 1,00 0 0 0
CBeTao-3eleHbie a 2,9 1,6 3,6

6 0,96 1,31 0,86 —9 | 28 —4
JKeato-zenennie a 2.6 1,1 3,0

6 0,96 1,64 1,00 | —10| 14 —9

il

MNpuveuwanusa A a— peHodasa 4—5-it amcr, 6 — 1BeTeHHe; AAs KaxAOH
(enodasel B cpaBuuBaemoii mape nano otHomense XJI B aHCTLAX Gonee 3emeHsix
K XJI B JHCTBSX MeHee 3eneHBX; Ap= (P — p,)/P;, TA€ P;1 H Pa— COOTBETCTBEHHO
AaA JHeTheB Gosee 3eNeHBIX H MCHEe 3e/eHHX.

B. a— XJ1 mr/am? na ¢enodase userenne, 6 — oTHomenue XJI ua tenodase
4—5-it amer k XJI na ¢enodase userenne; AP = (ps — p;) /P2, Te p; H P2 — COOT-
BETCTBEHHO Aast (peHodas 4—5H-it /HeT U UBeTeHHe.

2.1.3.2. BpemeHHAn UBMEHUUBOCTD

C nosuumit AMCTAHIHOHHON AHAarHOCTHKH W3MEHeHHe p BO Bpe-
MeHH [Jf HOPMaJbHO PAa3BHBAIOLIHXCH PACTEHHH MOMKET paccMarpH-
BATbCA 33 pas3nnuHble TEPHOIALI — OT CYTOK JAO BereTalHOHHOrO I[e-
pHOZA B LEJIOM.
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Cyrounas Ounamuka p K HacTOSIleMy BpeMeHH H3yueHa HeIO-
cTaTouHo. MMerorcsi panHble, CBHIETeJbCTBYIOILIHE Kak O JaGHabHO-
CTH p JHCTbeB B TeueHHe cyTok (40 20 % B 3eqeHod obaacTH crek-
Tpa) [32 u ap.], Tak H 06 MX YCTOMYHBOCTH NPH KoJeGaHHsAX p He
G6onee 7% [9 u ap.]. OueBnaHO, 4TO AJS OUEHKH BBICOKOYACTOTHBIX
KojleGanuit p u3MepeHuss HeoOXOAHMO TNIPOBOAHTb Ha OAHOM JIHCTE
Ge3 oTpbIBA ero OT PACTeHHs, a 3TO YCJIOBHE NPH CYLIECTBYIOUIHX Me-
TOAaX H3MepeHHH COOJIOCTH MPAKTHYECKH HEBO3MOXKHO.

Cesonnas u3mMeH4usocTs P TPH HOPMAJbHOM Pa3BUTHH pacTeHHH
HanboJee BblpaXeHa Ha PaHHHX W MO3LHHX 3Tanax Berertauuu [9, 44,
61, 92, 132]. HavaabHhle cTagHH BereTalnH XapaKTepH3yiOTCA HH-
TEHCHBHBIMH IpoueccaMu o6pa3oBaHHs JHCTOBBIX MUTACTHHOK, thopmH-
poBanHsl TKaHe#d u GHOCHHTE3a NUIMEHTOB. TOT AHHAMHUHBIH NMEpPHON,
aasmuiics 20—30 gueil, cmensderca asoif oTHocHTeNbHOH crabuau-
3anuM npoueccos. B mepHoa akTHBHOH Bererannu BO3MOXHOe yBeJH-
genne XJI g0 3—4 wmr/aM® u Gosee siBAsieTCA NPeANOCHIIKOH (OpMH-
POBaHHA OTHOCHTE/JbHO YCTOHYHBBLIX 3HaueHHil p (raba. 2.2). Ha 3a-
KJIOUHTE/NbHbBIX 3TaNax BereTalHd MPOUCXOAHT pe3Koe H3MeHeHHe
ONTHYECKUX XapPaKTePHCTHK, BHI3BAHHOE paspylleHHeM XJopoduiaa,
cTapeHHeM TKaHeHd M jerpajgaunueii ux crpykrypsl. Ilpu stom nau-
Gonbliee yBeqHueHHEe p OTMeuaeTcss B KpacHOH o6aactu cmekTpa (M.
puc. 2.2). OnHako B JuTepaType KOJHYECTBEHHble OLEHKH p AJs 3a-
Bepuwatomux ¢enodas kpafine orpaunuenwl. [IpeacraBienne o HHX
JaoT noJjyyeHHsle namu no [32, 44, 95 u ap.] c npuBieueHueMm cob-
CTBEHHBIX JAaHHBIX JJs paHrpaca W MNIUeHHNbl CJAeAYIOlHe CpejHHEe
3HAYEHUs] OTHOCHTEJbHBIX NMPHPAUICHHH P JHCTHEB NMPH H3MEHeHHH HX
IBETa OT 3eJeHoro K kearomy: Ha 550 um — 40—50 %, 670 um —
75—80 % u 750—800 um — 5—15 % . C yuetoM H3MeHeHHS B Teue-
HHe Beretaunun ¢(paxuuonHoro cocraBa AP yBeanunsaetcs, ocobeHHO
B BUK-ananasone, u B cpeinHeM /s MOCEBOB MUIEHHIBI COCTABJACT:
Ha 550 wM—b50—609%, 670 umMm —75—85 9% u 750—800 Hm —
20—25 %.

2.14. Hamenenue cnexrpasvusix Koduyuenros oTpaxcesus npu AHOMAALHBIX
U CTPeccosbix ABACHUAX

AHOMAaJbHBIE M CTPECCOBBHIE SIBJEHHS MOTYT NPOABJAATLCH KaK BO
BpeMeHH, TaK H B npoctpaHcTBe. Hecmorps Ha pasHooOpasue npH-
YyuH, 00YCJOBJAHBAIOIIHX PA3JIHYHBIC OTKJIOHEHHS OT HOPMaJdbHOTO poO-
CTa 1 PA3BHUTHS pacTeHHil, B KOHEUHOM HTOTe 3HaueHHH p onpejend-
I0TCSl paccMOTPeHHBIMH BlIIe BeAYUIHMH (akTopamMu. OaHako npeBa-
Jupyioulee AeHcTBHe KaKOro-iu6o H3 OCHOBHBIX anKTop?B MOKeT
6biTh cnenudHUHO B 3aBHCHMOCTH OT THNA cTpecca, CTaAWi nopaxe-
HHS, yCcTOHYHBOCTH pacTeHHl K HebaaronpusaTHeIM dakTopam cpeabl
H PE3HCTEeHTHOCTH K MaToreHam.

Bo3aMokHBIfi AHANa3s0H H3MEHEHHT p 3a CYeT Wy (Hanmpumep, NPH
3acyxe, BHIMOKaHHH) Ob paccmorpen B 2.1.2.2. Hoa‘r@ﬁ:y HIXKe Oc-
TAHOBHMCH Ha M3MEHYHBOCTH p NPH NOpPa:eHHH PacTeHHH W npu pas-
JHUYHBIX TEOXHMHYECKHX YCJIOBHSX.
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2.1.4.1. duronarorozuneckoe cocroanue pacrenuti

AHOMaJibHBle SIBJICHHS — MOPAXKEHHOCTh DACTCHHiI GOJC3HAMH M
TNIOBPEHACHHOCTL HX BPEAMTE/ISIMH — B CJlyyae MacCOBOTO DacHpocT-
PAHCHUA NPHHAMAKIOT XapaKTep CTPeCCOBbIX cHTyauHil. B umesom mpo-
HeCcC H3MEHEHHS ONTHYECKHX CBOHCTB NOpPaXKEHHBIX pacTeHHil gocTa-
TOYHO CJIOXEH', NPH 3TOM JIHCTOBAs AMArHOCTHKA CYLIECTBEHHO 3a-
BHCHT OT crneun@uku ¢uronatorena. Tak, wanpumep, npmu durodro-
po3e Ha JIHCTLAX NOABJSIOTCS Oypble NATHA HENPaBHJbHON (HOPMBI,
4 B CbIpYIO NOTOAY 3a CYeT YCHJEHHS CNOPOHOIIeHHS rpnla-Bo36yLH-
Teas — Gesbiit Haser. Ilpu nopaxkennn BHpycoMm TaGauHOH MO3aHKH
BHECIIIHHE IPOABJIEHHS COCTOSIT B HAaJHYHH CBeTJIbIX H TeMHBIX 3eJeHBIX
IATEH, CKPYYHBAHHM NJACTHHKH JHCTA, 06Pa30BaHHH MamoPOTHHKO-
BH/HBIX H HHTEeBHAHbIX JHCTbeB. OOLIYHO elue 140 BHEIIHHX NPH3HA-
KOB H [0 TOr0, KaK MOpaKeHHbIH JHeT GJeiHeeT, MPOHCXOAHT JHGO
paspyiuenue ry6uaroro mesoduasia, au6o on nposussiBaercs rudamu
rpuba-o3byanteas. MMeHHO 5TH HapylleHHs CTPYyKTypHI BJIEKYT 3a
cobodl npu ¢urodTopo3e, nosocyaToii Mo3amHkKe, [IOpaKeHHH Hema-
Toiamu H T. 0. cHuxeHnHe p B BUK- u HK-ananasonax [134, 149,
150]. Oanako cnexTpaabHBIi OTKAMK HA (quTonaTogornyeckoe cocTos-
HHE 3aBHCHT Takie OT OGLIero coAaep:KaHHsi W Ha6Opa NUTMEHTHBIX
QoH10B, HX (QOTOXHMHUYECKON AKTHBHOCTH H  OT 00BOIHEHHOCTH,
NO3TOMY H3MEHEHHs p MOryT HabaJaTbcsi H B BHIHMOM  JHa-
nasoHe.

Tak, onwitel T. I'. Caenuosoit [52] nokasamnu, uto NpH MOPaxKeHHH
JIMCTHEB TOMATOB BHpycOM Tabaunoii Mosauku (BTM) B cayuae pas-
Ho# XJI, HesaBHCHMO OT yC/IOBHI YBIaKHEHHS, p pacTeT B 3efJeHOM
H KpacHOil obaacTsx cnekTpa, mMajio MeHssick B BUK-auanasone. Ho
[IpPH COXpPAHEHHH YKAa3aHHBIX TeHJEHIHH B YyCJaOBHSX Ae(HUHTA BIaru
B CepelWHe BereTauuu, a na ee saBepmalomux denodaszax npu Hop-
MaJbHOM YBJAAXKHCHHH DA3JIHYHA MEKAY p 3[A0POBBIX H NOPaykKeHHBIX
JIACTbEB CYUIECTBEHHO YBEJHYHBAIOTCS: €CJH /5 3eJeHBX JHCTheB
[IpH HOPMAaJbHOM yBJaXKHeHHH AP B KpacHOH 06J4CcTH COCTABJSJIO
6 %, To npu nepuunTe — yxke 43 %, a Ais KeATHIX JHCTHEB Ha done
HOpMaabHOro yBJaaxHenus — 57 %. B cayuae pasamunoit XJI npu
(PUKCHPOBAHHBIX YCJIOBMAX YBJIAKHEHHS BJAHSHHE cofepKaHus XJo-
podHIIa Ha CHEKTPaAbHYIO KPHBYIO nepekphiBaeT BosaeiictBue BTM
W 3HaueHHs AP B KpacHOli 06/14CTH Y NOBPEXACHHBIX JHCTHEB CTAHO-
BaTca Ha 25 Y HuXKe, yeM y 310poBHX. B menom mamGoaee 4YBCTBH-
reabuoli k BTM siBasieTca kpacuas o61acThb cneKkTpa, a TakikKe OTHO-
LICHHE Psoo/Pe7o, MPHYEM 3HAK TNOC/AENHEr0 3aBHCHT OT COOTHOMICHHS
XJI B 3/10pPOBBIX M NOBPEKACHHLIX JHCTHAX.

AHaJlOTHYHO B cJyuae mopakeHus Gypoi PKAaBUHHOH 3e/eHbIX
JIMCTLEB 3/14KOB MaKCHMaJbHbic H3MeHeHHs p HabJI01al0Tcs B Kpac-
HOM 06/aCTH BHAMMOTO JAWanasona (taGa. 2.3) NpH CHHIXKEHHH p
B8 BUK-n1uanaszone ne Gosee uem wa 10 9.

! OcHoBHElE TeHJCHUHH, BH3HBacMbe (QHTOMATOreHAMH (Ha npHMepe apeBecHOM
PACTHTEALHOCTH), MOMKHO NpPOCJAEAHTL no paboram H. T, Xapuna (1965 r. u mp.),
no ny6nrukamun M. C. Kysuenosoi (1984 r.).
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Ta6anua 2.4

Jlucrosasn AHATHOCTHKA MAKPO- H MHKPO3JIEMEHTOB NMOYBEHHOI'0 NMHTAHHA

BHew HHe cHMNITOMB

Snemenr
NpH HejocTaTke npH H30LITKe

Asor Baennas kearoBaras okpacka TemHo-3enenas

OKpacKa

Docop CepoBarasi 10 TeMHO-3eMeHON, CHHERA-
TO-3eeHOl MAH HOMeTOBAs A0 Kpac- 5
HOBATO-OPOH30BOI (0COBEHHO BHIpaKe-
Ha Yy crapbiX JHCTHEB)

Kanuit Onyckalores Kpasi JHCTbEB; OT Kpaes
H [03]Hee MO BCell NOBEPXHOCTH NOSB-
JAAIOTCH JKeNATOBATHIC, TNEPEeXOAfllHe B
KODHYHeBATBIE NATHA (HEKPO3H); MpH
3TOM JIHCTbSA He Onafaiot

Kanbuuit [lpn swnauuressHoM HepocTaTKe mpowc-
XOAHT CKPYYHBaHHE KPAaeB JHCTLEB, MO-
ABJISIOTCS XJAOPOTHUHBIC NMATHA

Maruui [losBasercs nmATHHCTHIL XJ0po3  (mo-
A00uBiit  Mo3anuHON GOME3HH) KeATO-
BaThiX M GyphiXx TOHOB, Nepexoasmuii
B HEKDO3bl

Cepa Breanas enrosatas okpacka Kpacnosato-kopuy-
HEBBIC TOHA, KeJ-
Tad, KOpHuHeBaras
H Kpacuosartas O0y-
TPHCTOCTL MEKIY
rJIaBHBIMH JKHJIKA-
MH JIHCTA

HKeneso [MosiBasieTes  «xene3Hbl XJA0PO3» — JIH-
CTbfl CTAHOBATCS JKEJATOBATHIMH H jia-
®e GennMH (0cOGEHHO MOJOIbIE)

Mapraneu [MosBasioTes XJOPOTHYHBIE MATHaA Me-
KAY MHJAKaMH, pasmep NATeH 3aBHCHT
OT MHJIKOBAHHS

Meap Paapupaercs xa0pos

Iunk JInctes  gedopMHEpYIOTCH, TOABIAIOTCSA
XAOPOTHYHbIE NATHA, JHCTbA NpHOGpe-
TAIOT 4acTH4HO OpPOH3OBLI WBET H OT-
MHPAIOT

Monu6ren JIHCTBS cBepTHBAOTCH MO KPasM, mO-
fABNAETCA XA0po3 (KaKk M NpH Heno-
CTaTKe MeJH, Mapranna, UHHKAa H xKe-
Jle3a)

Bop Crapble  JHCTBSL  HeKPOTHDPYIOTCH H
CBEPTHBAKTCA IO KpasaM, CTAHOBATCH
JKEJNTBIMH

Tak, y cpeaneconeycroitunBnix coproB Tomaros [52] npu 0,3 %-
HOM xqopuanoM u 0,9 %-HoM KoMnekcHOM cyJab®aTHO-XJIOPHIHO-
HaTpHeBOM 3acosieHHH peskoe (Ha 30—40 %) cummxenne XJI mo cpas-
HEHHIO C KOHTPOJIEM OTMeyajoch B nepHo] O6yToHHM3auuH Ha 6—7-i
JAeHb Moc/Je BHECEHHS CoJieli, a 3aTeM OT LBETEHHS A0 KOHIA ILJIOLOHO-
lleHHsl cojep:KaHHe XJjopoduana mnpeBuaso XJI B JHCTHAX KOH-
TPo/ibHBIX pacTeHHil. B sasucumoctn ot amnamuxu XJI npomexoamsio
usmenenne p u Ap. Ins aucrbeB TOMAToOB, BLIPAMEHHHX B YCJIOBHAX
COJieBOTO cTpecca, B INepHoA OyTOHH3AIHH MaKcHMAaJbHble 3HAUEHHS
Ap B senenoii obnacti cnexktpa gocturanan 70—90 %, B KpacHO# —
16—46 %, na Gonee mosauux ¢enodasax oTMeuanoCh CHHNKEHHE AP
0 cpaBHeHHIO ¢ KoHTposeM Ha 20—40 % B sesneHoii u na 18—28 9
B KpacHoil obGsactu cnextpa. [Ilpu stom Ap B BUK-gmanasone ne
npessimano =5 %. B Gosee obuiem cayyae, korma sacosenHe BHI3HI-
BaeT paspyuleHHe XJOpouana, THNHYHO YBeJHUEHHE 0, KOTOpoOe
yeuwanpaercss CrnelHQHUHLIMH H3MEHeHHSIMH B INOKPOBHBIX TKaHSX.
Hasi cpaBHHTe/bHON OleHKHM BJMSHHS 3aCOJCHHS OTMETHM, YTO AHa-
Ma3s0H BO3MOXHBIX H3MEHEHHH p NPH XJ0OpPO3e JHCTHLEB B pe3yiibTaTte
AehuunTa Kesesa Ha LEJNOYHBIX NMOYBAX CocTaBisieT npuMepHo 30 Y%
B 3e/1eHOI W KpacHO#H o6acTaX CHeKTpa, a NMpPH XJ0po3e Ha 3aCOJIeH-
HBIX nouBax (npu saconenuu 0,4—1Y% ) B 3enenoii obaactn 70—
80 % [10]. Tlo-Bmaumomy, NpH 3acOJleHHH, B OTJIHUHE OT APYrHX
CTPECCOBBIX SIBJCHHH, HMEIOT MeCTO HaubOJbllUHe NOJOXKHTeJbHbIe HJIH
OTpHLaTeJbHbIe OTKJIOHEHHS B p I/5 3eJeHOH 06JiacTH BHAHNMOTO AHA-
nasoHa.

[Ipy uuTeHCHHKAUMH CeJIbCKOXO3AHCTBEHHOrO NMPOH3BOJACTBA BHe-
CeHHe yAOOpeHHH HHBEJHPYeT NPHPOJAHOE Pa3HOOOpa3He MOUBEHHBIX
yenoBuil. [TosToMy as1si KyJbTYPHEIX pacTeHHH npeacraBasieT ocobmbiit
HHTEepec BONPOC O BO3/eCTBHH pA3NHUHBIX yaoOpeHHil Ha ONTHYe-
CKHe cBoHcTBa (HTO3JeMeHTOB. AHanH3 JHTEPaTYPHBLIX MaTepHaJIoB
H pe3y/bTaToB COOCTBEHHBIX H3MePeHHil MO3BOJIAET ClleJaTh CJAeAyIo-
LiHe BBIBOABI O BJHSHHH KOMILJeKca OCHOBHEIX a30THO-(ochopHO-Ka-
aufinbix (NPK) ynoGpennii na p:1) peaxius orpaareibHblX Xapak-
TEPHCTHK JIHCTBEB 3aBHCHT OT CTaAHH (PEHOJOTHYECKOro PasBHTHS,
npuuemM Ha paHHux (enodasax HanbGoJblIHe OTHOCHTe/bHHE H3MEHe-
HHA Ap BO3MOXHBI NPH CPeAHHX 103aX YAOGPeHHH, a Ha MO3AHHX —
NpH CPeIHHX H MakcHMaiabHbix (raba. 2.5—2.6); 2) p nanboaee uys-
CTBHTRJLHB K BHAY H J03aM yA00peHHii B BHIHMOM AMala30He, OCO-
OeHHO B ero KpacHOH M 3eJieHOH 06/1acTAX (B OTAEABHBIX IKCTPeMash-
HBIX BapuaHntax Ap moxer pocturath 70 %); 3) mo Mepe yBeauuenmus
COJepIKaAHUS XJOPOQHIATA OTHOCHTENbHLHIE H3MEHEHHS p CHHIKAIOTCA
(raba. 2.5); 4) uemocratok ynoOpenuii Bieuer 3a coGoil Bo3pacta-
HHe p B BHAHMMOM JAHanasoHe B TeueHHe Bcex ¢enodas, nass BHK-
JlanasoHa BO3MOXKHO CHHMKeHHe Ha M03JHHX deHobazax, b) yBeauue-
HHe no3bl Gochopa B yao6peHHAX CNocOOGCTBYET MeHbLIEMY CHHKe-
HH0 p 3a cueT AeficTBHE (ocopa kKak aHTarowHcra asora (H3OHITOK
tocthopa nonasasier QOTOCHHTE3 CHJABHEE, YeM HEAOCTATOK, NMpHYeM
B [OCJAefAHEM CJydae MOBHIIAETCs COJACpXaHWe XJaopoduanaa, HO
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CAEKTPanbHbiX KOI(D(HUHEHTOB OTpaMeHHs 3eJeHbX JHCThep Pafirpaca WTaJbAHCKOTO B 3aBHCHMOCTH

OT JlO3L MMHEPAJbHbLIX YyAoOpeHuil (apakcHa/ibHas CTOPOHZ JIHCTBEB)
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Denodaza UBETEHUS

0,353
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0,083
—22

0,235

1.3

223

bBea ynoGpeinii

Kounrpoas

L]

—28

Ni20PgoKss + Neo

Cpeanee

14
—3

~59
—19

—32

145

NisoP120Keo + Noo
NgoPsoKao + Nao

Maxkcumym

]

—17

162

MuaaMyM

OTHOCH-

¢ ynoGpennsamu

Mil OpH _V.-.’.I.(JGPCHHHX H AAf KOHTPOJS, HOpP-

A58 BAPHAHTOR

NMpumeuwaunne Jias KoHTposbHOro Bapmanta Aanw 3Havenun XJI, p u porof Pssos

TenbHble XapakTepucTHKH XJI, p M psro/Psso, MOAYUEHHBIE KaK pasHOCTh MEXAY 3Haue

MHPOBaHHAas K 3HAYEHHIO LIS KouTpoas (A).

Tabauua 2.6

OTHOCHTE bHBE H3IMEHEHHS CHEKTPAJbHBIX KOIPQHUHMEHTOB OTpaXKeHHs

AnaKCHANLHOM CTOPOHB 3€JMEHBIX JUCTheB padrpaca wranbsuckoro Ap (%)

3a nmepuopx 4—5-H aucT — UBETEHHe

B a X hu, 5
(cil?ﬂfggn?nég) chgyo%nn 550 HM 670 uM 800 HM A p:::
Konrpoas —55 7 12 _5 d
Cpennee 5 = & 4 9
Makcumym —99 —14 s 6 9
Muuumym 6 2 9 0 7

Mpumeuanne A NoNyYeHsl AN KaxAOro BapHAHTA KAK PA3HOCTH MEXKIY
3pavenunMi Ha (enodpasax nperenne W 4—5-f ANCT, HOPMHPOBAHHAfA K 3HAUEHHAM
Ha genodase 4—5-i aHCT.

s

pacTenHsi OTCTalOT B POCTe, HX OOWlas CTPYKTypa CTAHOBHTCH <«HEX-
HOI» ).

Takum oGpasoM, A HHAHKaUHH ¢(oHa yaoOpeHHH 1O p TaKke
HHQOPMATHBHBLIM SB/IAETCA BHAMMBIH JAHANasoH, HO, B OTJIHYHE OT
34CO/IeHHsl, B PpaBHOH CTemeHH 3ejeHass M KpacHad o6JacTH (cM.
takxke I. Everit, A. Richaradson, H. Gausman, 1985 r.). [lunanason
BO3MOKHBIX OTHOCHTE/bHBIX H3MeHeHufi p TpPH BHECEHHH KOMIJEKCa
NPK ynmobpennii B 3aBHCHMOCTH OT HX J03bl H BpDeMEHH BHeCEHHs
coctaBasger 5—50 %, Toabko N (ot 0 go 224 xrfra)— 10—25 %.

2.1.5. Memsudosan uIMEHHUBOCTL CNEKTPaAbiblx KoadPuyuenros
oTpaNeHus AUCTHES

JKcnepuMeHTaJbHbBIE  HCCJAEJ0BAHHA M0Ka3aJH OTHOCHTEIbHYIO
cTabHALHOCTh ONTHYECKHX MapaMeTPOB 3e/IeHbIX JHCTheB OOJIbIIHHCTBA
BHJO0B, KOoTOpas 06ycCJOBJeHa B OCHOBHOM ClelH(QHKOH NOrJoueHus
xaopoduanom [9, 61, 62, 132 u ap.]. Onrudeckue cpoficTBa Tax Ha-
3bIBAEMOTO «CPeIHero 3eJeHOro JHCTa», ONHCHLIBAOLIHe YHHBEpCalb-
Hble CNeKTPaJbHBle XdPAKTePHCTHKH pacTeHHH, HCMOAbL3YlOTCH B GOJb-
muHcTBe pabor nmo Teopuu paaHanuonsnoro pexxuma PIT [46, 73, 99
H ap.]. MakcuMajabHble pas3jHyHse B CPeAHHX 3HAUeHHSX p OTMeua-
0TCH MEMKAY PACTeHUAMH NPHHUKINAABHO PasHBIX MecToobuUTaHWH —
Me3zopuraMmi, Kcepodputamu u rajsodpuramu [10, 61]. Cpean ceancko-
X035HCTBEHHBIX BHAOB MpeobsafalnT Me30(QHTH H KCepOMe30(HTH,
NpHYeM HX POCT H Pa3BHTHe AONOJHHTEJbHO PEryJHpYIOTCsS arporex-
HHYECKHMH MEpONPHATHAMH. BeseacTBHe STOro MeXBHIAOBAsi H3MEH-
YHBOCTbL P 3€JEHBIX JIHCTbeB  KyJAbTYyPHBIX pacTenuit mHeBedHKa
(taba. 2.7), Ho BHIEe BHYTPHBHAOBOH AJs HOPMAaJbHO Pa3BHUTHIX pa-
ctennii, ocobenno 8 BUK-ananasone (cm. 2.1.3.1).

M3 pannbix Taba. 2.8 oueBHAHO, YTO AHANA30HB H3MEHEHHH p A
BH/JOB nepekpuiBalorcss Mexay cobod. OnHako no  TeHAeHUHAM
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Ta6anna 2.7

Craticrhueckme OLEHKH CeKTPaJbHbiX Koddpuunenton OTPAXEHHSA 3e/eHbIX JIHCThEB
HOPMANIbHO PA3BMTBIX pacTeHHH AAS rpynnsl u3 20 celbCKOX03ANCTEEHHBIX KYJAbTYp

Biaumbl i aranason
XapakTtepucruka BHUK-aunanaaon, 800 aM
530 Bm 630—670 1M
p 0,155 0,086 0,510
to, % 3,0 1,5 5,8
Cop % 19,6 17,4 11,3

Ilpumeuanmne. Ilpu pacueTax HCNOJB3OBAHM pe3yabTaThl COGCTBEHHLIX H3Me-
Pernii 1 Martepnans H3 paGot [32, 44, 73, 93—96, 119, 120, 149 u np], a Takxe
OTAC/BHHE NanHpe H3 paGoT, KOTOPHE He BOHLIH B CHICOK JHTEPATYDEL.

OTKJIOHEHHS B L€JIOM CMNEKTPaJIbHOH KPHBOH OT CHEKTPasbHON KPHBOM
OTpaXKeHHs] «CPeAHEro 3eJeHOro JHCTa» CeJNbCKOXO3AHCTBEHHBIE BHLbI
HYeTKO mojpasjensiorest Ha 12 rpynn, pasnuyaiomuxest no Gr3HOJIOTH-
YEeCKHM 0COGEHHOCTAM pacTeHHi (Taba. 2.9).

Buinonnennas rpynnupoBKa BHAOB Mo p B AadbHefimeM MOKET
GbITE  HCIOMBL30BAHA AJA TOTO, YTOGB COOTHECTH TeOpeTHUEeCKHE
OUeHKH by K NOCeRaM KOHKDETHBIX KYJAbTYpP HPH HCCAEROBAHUAX pe-
8y/bTaTOB YHCJEHHBIX 3KcnepuMentoB. Kpome Toro, rpynmupoBka
NIOKasaJja, 4yTO Ha OCHOBe KOMOHHALHA p NOSBASETCA BO3MOMKHOCTH
uaeHTHQHKaUKK KyabType. Tak, u3 cxemm (puc. 2.4) cllelyeT, uTO

Po=u/py P=ponx/px P =(05ux/ i) 04
03 0.5 07 4 ] 8 06 08 1.0 12 1.4
[ T T LG I T T T ) i | [ T T T T T 1 T I
Nwewwuo — r——ouy B — ——
Poxce ——— e s
O6ec — —_— —
© Hymens —y ——— —_—
Kyrypysa = —_— —
Nodconneykur 1= — ——
lfopox — - —
Knebep — —_— e
Paduepac —_— —_— e ———

Puc. 24. [lnanasonn waMenenns 3HauyeHHl koMGHHALMI CNeKTPaJbHBIX KO3(-

(uuEEnTOB OTpamenHs P; 3e/eHBIX JHCTbEB HOPMAJbHO PA3BHTHIX CEAbCKO-
X03AHCTBEHHLX pacTenuf,

HCI0/b30BaHHe KOMOHHAWNH Px/ps MO3BOJSET 110 OTPAKEHHIO 3€JMCHBIX
JIMCThEB OTJMYATh: a) KYKYpy3y or Tpas (KieBepa, paiirpaca),
TOpoXa, MOACOJHEYHHKA, Y3KOJHCTHBIX 3JaKOB (PXKH, siuMeHsi, OBca);
6) NOACONHEYHHK OT ropoxa. AHaJIOTHYHO, OTHOLUEHHE Pguk/Ox
MO3BOJNIACT OTAHYATL KYKYPYy3y OT TpaB (kaeBepa, paiirpaca)
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Tataunua 2.8

KoadpHuueHTbl CNEKTPAJbHOIO OTPAMNKEHHA 2JAKCHAJALHON CTOPOHBI 3e/IeHbIX JHCThEB
HOPMAJ/ibHO PA3BHTHIX CEJIbCKOXO3AWCTBEHHBIX PAcTeHMii (cOcTaBaeHO
no JHTEPATYPHBIM AaHHbIM [32, 44, 52, 94, 120 u ap.])

550 nM (p==0,155) | 650—670 mm (§=D0,086)| 780—800 nm (p=0,490)
%E Kyasrypa

5% p | Pmin | Pmax | © | Pmin |Pmax | o | Pmin | Pmax
1 | ®acoan 0,185/0,154 0,186 10,107| 0,085 0,108 |0,564| 0,466 | 0,588
2 | Copro 0,179(0,154 (0,178 (0,113] 0,085 (0,116 |0,465| 0,441 | 0,515
3 | XonuaTHHK 0,139(0,116 (0,156 (0,067{ 0,052 | 0,087 |0,468{ 0,417 | 0,515
MMoncoaneunuk 0,138/0,109)0,171 (0,068( 0,052 | 0,087 |0,482| 0,417 | 0,539

4 | Topox 0,133/0,116 0,156 {0,077/ 0,073 | 0,087 |0,552| 0,466 | 0,588
5 | Paiirpac 0,172/0,154|0,178 (0,077( 0,065 | 0,087 |0,580{ 0,490 | 0,613
Pomxb 0,163/0,154|0,17810,076| 0,056 | 0,099 |0,578| 0,466 | 0,662
Ipeunxa 0,157)0,13210,182 10,077/ 0,056 | 0,103 J0,502] 0,441 | 0,564

6 | fumenn 0,173|0,154 0,194 [0,083( 0,052 | 0,116 |0,474{ 0,392 | 0,564
Caxapnas ceexksa [0,173/0,154|0,194 0,067| 0,065 | 0,103 |0,468( 0,417 | 0,515

7 | Kykypyaa 0,150/ 0,116 {0,186 |0,097| 0,073 [ 0,120 ]0,454]| 0,393 | 0,515
Cos 0,135(0,109 | 0,156 {0,087 0,069 | 0,108 [0,468]| 0,392 | 0,539
7 | Tuksa 0,123/0,116 | 0,156 {0,107 0,085 | 0,099 |0,456( 0,441 | 0,466
Ap6yam 0,145(0,132 |0, 156 [0,099] 0,085 | 0,099 |0,464| 0,441 | 0,466

8 | [Mpoco 0,167/ 0,154 {0,178 |0,072| 0,065 | 0,087 |0,488| 0,441 | 0,539
9 | Kaprodens 0,148/ 0,140(0,171 {0,082[ 0,065 | 0,099 |0,508{ 0,441 | 0,564
Tomaru 0,148 0,109 (0,194 |0,073| 0,056 | 0,087 |0,510]{ 0,466 | 0,564
10 | Orec 0,153 0,140 0,171 (0,067 0,052 | 0,087 |0,464| 0,417 | 0,515
11 | Knepep 0,154/0,140(0,171 |0,075/ 0,056 | 0,087 0,489 0,441 | 0,539
12 | Mwennua 0,160{0,1380,186 |0,086| 0,052 | 0,120 |0,458( 0,368 | 0,564

lpuMeuaHus P—Aas «CPeIHEr0 3eJeHOrD JHCTA» CEJLCKOXO3AHCTBENHMX
pacTeHhil; p — cpeliHee 3HaUeHHe IJA KYJAbTYPH; Pmin H Pmax — MHHEMAJbHOE H
MaKCHMaJbHOe 3HAYEHHSA AJAA KyJabTyphl.
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Kyasrypa
Caxapuasi CBeKJa

Sdumenb

XJ0NYaTHHK
Apbys

6—10 | [lopconueunnk

16—10

Copro
Fopox
Paiirpac
Poxb
I'peunxa
TeikBa
Kykypyaa
[Mpoco
Kaprodenn
Tomathl
Onec
[Mwennua

=

+Ap
<5
<5

6—10 | Knesep

6—10

16—20 | dacoas
6—10 | Cosn
11—15

11—15

<5

6—10

2125
31—35
11—15
<5
11—15
<5
<5
<5

750—800 um

Ap
6—10
11—25
11—25
6—10
6—10
16—20
16—20
6—10
6—10
<b
11—-25
6—10

6—10
6—10

11—15

16—20

=b
=5
=5
<5

<5
<5
5
<b
<5
36—40

11—15

16—20

<5

<5

<5
16—20

21—25
3135
11—15

32—35

11—15

21—25
21—25

3640

650—670 Hm
—Ap | +4Ap

<5

16—20
11—15

21—25

<H
36—40
<5

<5

11—15
21—2b
31—-35
3133
21—25
36—40
21—25
31—35
36—40
31-35

36 -40

36—40

+Ap

16—20
1—15
610

<5
11—15
1—15
16—20
921—25
9125
1620
1620
6—10
21—25
610
20

<5
<5
<5
<5
6—10

16

550 uM
—Ap
=5
=5
<5
<5
11—15
21—25
26—30
<5
6—10
26—30
6--10
6—10
11—15

11—15

<b
21—25
26—30

<b

2125
2]—25

CAbHBIE
750—

O6uias Tenp e (IOMHHHPYIOW HE
OTKJIOHEHHS)

550 uM — moJyoxkHTeAbHLe, 650—670,

750—800 HM — OoTpHLUTCALHLE
550 HM — noJoxKHTeAbHBIE, 650—670,

550, 750—800 nm — orpHuATENLHBIE,
550 HM — nonoxHTeNbHBE, 650—
670 uM — oTpHLLATENbHBIE, TH0—
800 HM — cHMMETpHUHBIE

550 uM — cummerpuunbie, 650—

550 HM — cHMMeTpHUHble, 650—
670, 750—800 HM — oTpHUATeNALHBIE
550, 750—800 HM — CHMMETpHYHLIE,
650—670 nM — OTPHLATENbHLIC
750—800 HM — CHMMeTpHUHLIe

50—670 HM — NOAOKHT

550, 660—670, 750—800 M — nonao-
550, 650—670 HM — MONOKHTEJAbHBIE,
750—800 uM — OTpHUATEALHEIC

550, 650-—670, 750—800 uM — oTpH-
LA TEAbHBIE

550, 650—670 HM — oTpHUATeNLHEE,
750—800 HM — NONOKUTENBHEIR

550, 750—800 HM — noaoKHTENALHELE,
650—670 HM — oTpHLATENbHBIE

JKHTEbHbIE
670 HM — OTPHLILATEbHLIC,

800 HM — NOJOKHTENbHBIC
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1
7
8
8
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& TaGauua 2.9
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NOJACOJHeYHHKA, Y3KOJHCTHHIX 371aKOB (DKM, OBCa); KOMOHHAIHA
(osux/Px) 0s mO3BOAseT OTAMNATE: a) KYKYPY3Yy OoT TpaB (kJemepa,
paiirpaca), NoJAco/IHeYHHKA, Y3KOJHCTHBIX 3/1aKOB (pH, OBca, suMeHd,
nmeHnns), 6) MoagcoJHEeYHHK OT TpaB (KieBepa, paiirpaca),
V3KOJIHCTHBIX 3J1aKoB (pKH, OBca, TIUIEHHIH), B) TOPOX OT Tpas
(kaeBepa, paifirpaca), Y3KOJHCTHHIX 3J1aKOB  (PiKH, MNIIEHHLB),
) NWeHHLY OT APYrHX Y3KOJHCTHHIX 3/]1aKOB (p3KH, OoBca), KYyKy-
pysbl, TpaB (KkJeBepa, paiirpaca), i) pOKb OT 0OBCa, NIUEHHIb, KY-
Kypy3bl, NOACOJIHEUHHKA, TOPOXa H KieBepa.

Takum  o6pasom, oOueBHAHAa mNOTeHlIHaJbHAsd HHPOPMATHBHOCTD
CJ0KHOM KOMOHHAIHH Q B TPeX Y4aCTKax CnexTpa JJsd pacrno3HaBaHus
BH/OB B TepHOX akTHBHOI BeretalldH. Ho HacKkonbKOo 3Ta BO3MOXK-
HOCTb peajii3yeMa Ha YpOBHe NoceBa, 3aBHCHT OT CIeUH(HKH CTPYK-
Typol PI1, o6pasyemoro pasiHYHBIMH BHIaMH.

2.1.6. CooTHowenue Medncdy CNeKTPasbHbiMu KosduyuenTamu OTpaANCEHUS
u nponyckanus QuUrosnemenTos

CooTHOUIeHHe MeKIy @ H T BO MHOrOM 3aBHCHT OT CTPYKTYpHI
¢uTO31eMeHTa, XapaKTePHUCTHKH KOTOPOH Hapsily ¢ Wg Onpepessiior
IJIHHY ONTHYECKOTO MyTH H paccesiHHe H3JyueHHS BHYTPH (uTo3ne-
MeHTa, a TaKXKe BKJajJ MNOBepXHOCTHOro oTpaxkenus [9, 61, 92].
B cuny storo BeqMuHHA T/p MOMKeT paccMaTpuBaThbesd H Kak TOKasa-
TeJb KCepoMOp(dHOCTH W Me30(uabHOCTH pacTeHuit [61].

B BHK-ananaszone a5 3eJeHBIX JHCTbeB OOJLLUIHHCTBA CEJbCKO-
XO3HCTBEHHBIX PacTeHHil BHMNOJHsAeTcs ycaoBue p/t=1 (raba. 2.10).
Ta6auua 2.10

OTHoWeHHe T/D AJAA 3eJeHbIX JHCTHEB HOPMAJBHO PAa3BHTHIX CEJbCKOXO03AHCTBEHHBIX
pactenuii (paccuMTaHO MO JHTEPATYPHBIM JaHHBEIM)

/0 /D

Kyastypa, denodasa Kyastypa, denodasza
i, 19 650— | 750— b 650— | 750—
550 BM | G70 um | 800 um 550 uM | 670 um | 800 um
Muenuna 0,43 { 0,09 | 0,84 ( Muennua, K 0,77 | 0,26 { 0,95
[Muennua, * K 0,2310,15 | 0,72 | Humens, K 0,70 | 1,39 | 0,95
Kykypysa 0,61 [ 0,75 | 1,09 | Kyxypysa, BM 0,8 | 0,10 | 0,98
XJonm4aTHHK 1,11 1 0,565 | 1,04 | Xnonuarnux, llB 0.72 { 0,06 | 0.87
[MoaconaneHUK 0,83 | 0,60 | 1,02 |Ioaconneunnk, 118 | 0,67 | 0,05 | 0,91
TomaTul 0,50 { 0,10 | 0,90 | Kaprodens, 118 0,62 10,151 0.7%
Copro 0,62 10,18 | 1,04 | [Ipoco, BM 0,50 1 0,21 | 0.76
dacoan 0,58 | 0,34 | 0,74 | Ogec, K 0,57 | 0,06 | 0,79
Con 1,19 10,68 | 1,10 | Kaemep, Lin 0,61 | 0,06 | 0,81
TeikBa 0,75 | 0,53 | 1,05 | Caxapunas ceekna, | 0,81 | 0,16 | 1,00

3M

I'peunxa, Ll 0,91 | 0,05 | 0,85

IMMpumeuanus: 1. ®aspi;: K — konomenne, BM — BuMeTHBaHHE MeTeJKH,
LlB — uBetenne, 3M — 3akpriTHe Mexaypaauii. 2. T/p 1Js CPe/Hero 3ejeHOro JIMCTa
paBio 0,77 (550 um), 0,27 (650—670 um) u 1,00 (750—800 Hm). 3. 3Besnouxoh
(*) oTmeuena muIeHHIA ApoBas KOpOTKocTeOenbHas, MEKCHKAHCKOrO THMA.
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B senenoii o6nacTu BHAHMOro auanasoHa t/p u3mensierca or 0,23
A0 1,19 u nepekpniBaeT MHTepBaJ 3HAYEHHI t/p ot 0,94 no 1,22, Tu-
NHYHBIH JAJ51 €CTeCTBEHHOH PacTHTeJbHOCTH [61]. B xpacuo#i obaactu
CNEKTPA JIHCTbA MAJIONPO3payHbl (P>>T) W T/p BapbHPyeT B WIHPOKHX
npeaenax. IlpuyeM B 3Toli 06sacTH OTMEHAOTCS TaKiKe CYLIECTBEH-
HBIE pa3/iHYus B 3HauYeHHAX tT/p (Taba. 2.10), nojyueHHBIX pasHBIMH
4BTOPaMH sl XJIOMYATHHKA, KYKYyPy3bl H MOJACOJHEYHHKA, KOTOpHIE
CKOpee BCero CBA3aHbl JHOO ¢ COPTOBLIMH OCOGEHHOCTSIMH, JHGO ¢ te-
HoJorueidl. Ho Aast BBISICHeHHS HCTHHHON NPHYHHBL 3THX pacxome-
HUII HeJOCTATOYHO AOMOJHHTENLHOM Hupopmanuu o6 o6bekTax, Ko-
TOpas NpHBEJeHA B HCHO/JIb30BAHHBIX HAMH HCTOUHHKAX.

3HayeHHs T/p He BIOJHe COrJIacyloTcsi ¢ TpPynmaMH pacTeHuil no
p (cM. Taba. 2.9), uto cBHAETENLCTBYET O PasHBIX MeXxaHM3Max, J0-
MHHHDPYIOIIHX B ONpele]eHHH p H 1. YeTKo BBIeJSIOTCS TOABKO pa-
CTeHHsi rpynn 8—12, y KOTOPBIX JHCTbS MeHee Npo3payHel Mo cpas-
HEHHIO CO «CPeiHHM 3eJieHbIM JHCTOM». CrneuupHUHE TaKkKe JHCTHS
AUMEHS — Haubosiee Npo3pauHble H3 Beefi COBOKYNHOCTH paccMoT-
PCHHBIX pacTeHHi B KpacHOH 06JacTH crnexrpa.

B uesom Bausume ycsioBMil npouspactaHus Ha T M t/p HW3yueHO
cnato. Mmeiores ortaesnbuble ganubie (B ToM uncae E. A. Bypukopa
H ap., 1980 r.), u3 KOTOPEIX cJeayeT, YTO B 3eJeHONH O6JACTH ClEK-
TPa TpH pocTe @y BOSMOMKHO YBeJHYEHHE T H CHHXKEHHE p, NMpHUeM
MacuiTal H3MeHeHHS! T/p(Wg) B3aBHCHT OT BHIOBHIX OCOGEHHOCTEH
pacTteHnui.

Pasymeercs, uto npm pacuere cpeaneBsseuennoro aas PIT 3ua-
UeHHS T HeoOXoAMMO dYepe3d (pPaxkUHOHHBI cocTas PacCTHTEJALHOCTH
YUHTBHIBATb BKJ4J HENPO3PAYHBIX (HTO31EMEHTOB, JJsi KOTOPBIX
T=0,— crebieil, KosochbeB, NOYATKOB H T. 1.

*
& #

B sakuouenne 310oro pasgena noguepkHeM CJeAYIOUIHE OCHOBHBIC
MOMEHTBI: 1) MexBHAOBAS H3MEHYMBOCTb p (DHTOJIEMEHTOB npesoc-
XOJIMT BHYTPHBHAOBYIO; 2) HauGoJsiblllee BHYTPHBHIOBOE H3MeHEHHE o]
B BHIHMOM [HanasoHe CBfI3aHO ¢ (eHOJOrHYeCKHM COCTOSHHEM pa-
CTeHHii; 3) Ha (UKCHDPOBAHHOM 3Tane OHTOreHe3a BHYTPH- H MeiKBH-
AOBAs H3MEHYHBOCTb 0 OMPelessieTcsl MOUBEHHBLIMH YCJOBHSIMH, pe-
KHMOM VYBJAMKHCHHS H q)liTOI'laT(T.,'I()['II'ICL‘l(IIf\-I COCTOAHHEM paCTOHI-{[:[
(KOaHUEeCTBEHHBIC OUEHKH MACIITaG0B M3MEHUHBOCTH CM. BbLIIIE), MpH-
HEM BO3/ICHCTBHE NepeuncenHblX (pakTopoB HAa p onocpesyerTcs B OC-
HOBHOM 4€pe3 H3MCHEHHSl MHrMeHTauuu; 4) neifictBHe J06Goro dak-
TOpa, BLI3LIBAIONIErO KOJIeGaHHsS CONEPIKAHHS [HCMEHTOB, TPOSIBJIS-
€TCsl B AManasoHe NOBEPXHOCTHOH NJOTHOCTH XJAopoduana MeHee
3—4 Mr/aM?; 3aBHCHMOCTDL MeMkKAY XJIOPOGHJJIOM H p B 3eJIeHOH H Kpac-
HOHl o6uaacTax cnektpa obpaTHas; 5) HaHMeHBUINH MaciiTald H3MeHe-
HHA p JHCTHEB CEJbCKOXO3SIACTBEHHBIX PACTECHHIl H TPaB XapakTepeH
s BUK-ananasona; 6) komGuuauus o B KpacHoil, 3esenoit obaa-
CTsiX Buaumoro auanasona m B BHK-amanasone nossonser ayuure
Pa3fesaTh BUABI M0 CPABHEHHIO C O /IS OTAEJBHBIX y4aCTKOB CEKTPa;
7) B BHAMMOM JHANa30He OTMEUACTCH 3HAYHTEJALHAS H3MEHUHBOCT
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T/p AN AMCTHEB B 3aBHCHMOCTH OT BHAA, COPTA H YCJAOBHIl Ipou3pa-
cranud; B BHUK-ananasowe JiucThsi HOPMa/ibHO DPA3BHTHIX pacTeHHil
MOMHO CUHTaTh NOJYNPO3pPauHbIMH; 8) XapaKTePHCTHKH p H T/p A4
«CPeJIHero 3eJIEHOTO JIHCTa» He OTPaxKalT BCEro JHana3oHa 3HaYeHHH
3THX NapaMeTpoB, HabJIOJaeMBIX NPHPOJE.

B uesom, HecMOTpPA Ha JJHTENBHYIO HCTOPHIO H3YYEHHS CHEK-
TPANLHBIX CBOHCTB OT/E/bHBIX pacTeHHH M OGLIHPHYIO JUTEPATYPY
10 3TOMY BOMNPOCY, A0 CHX IOP He XBaTaeT KOJHYECTBEHHBIX OLEHOK
AJIsl KOHEYHOH CHCTeMAaTH3alMH H COCTABJCHHS KaTalora p H T XOTs
6Bl 1151 KAKOH-IHOO0 KyJAbTYPEI HJIM JUIsl PeTHOHANBLHOTO HaGopa KY/Ib-
TYp # coptoB. [lo-BHAHMOMY, TaKoe MNOJOKeHHEe CBSI3aHO C TeM, 4TO
HCC/Ie/I0BaHUSl ONTHYECKHX CBOHCTB (HTO3/IEMEHTOB BeAyTCs [0 Y3KHM
UeseBnlM nporpamMmam Ge3 jo/uKHOH obuiefi koopauuauun. Ha waw
B3r/ISiA, HeOOXOAMMO MPOAOJIKeHHe (YHIAaMEeHTaJbHBIX HCCJACJ0BAHHI
Anst Gojiee MOJHOTO TOHHMAaHHA 3aKOHOMepHOCTell (OPMHPOBAHHSA
cnekrpanbHoro o6pasa PII B pasnooOGpasHbiX NPHPOAHBIX CHTYAIHAX.
YuuThiBasi mepcneKTHBBl AHCTAHLHOHHOTO 30HAHPOBAHHSA, HEOGXOAHMO
TaKMKe pacllHPHTh HCCJAeJ0BaHHs NONAPH3AUHOHHBIX CBOMHCTB pacre-
HIH, QayopecleHIlHH H HHAHKATPHC OTPaKeHHs.

2.2. OTpamareabHble CBOHCTBA NOYB

B ypasuenusx (1.9)—(1.12) mozeau Toyapuana, kak u B NPYTrHX
MOJeJIIX NOA0GHOro Kiacca, OTPa)<eHHe MOYBbI BBOAHTCH uepes ce-
PHUECKHH KOS((HUHEHT CMNEKTPAaJbHOTO OTPAMKEHHS Py, KOTOPBI OI-
peaensiercs anasoruuno p (2.1). Ilpeamomaraercs, uto nmousa SBJS-
ercsi 1aMOePTOBCKHM pacceHBaTeleM H 3HAUCHHS g He 3aBHCHT OT
Hanpas/eHHs NajeHHs COJHEYHBIX Jydell H BU3HDOBAaHHS.

C/IOMHOCTb CTPOEHHSI MOYBLI, a TaKike MHOTO0GpasHe nporec-
COB, MPOTEKAIOMWHX B XOJ€ B3aHMOJEHCTBHS H3JIYUYCHHA C OTAENbHBIMH
KOMIOOHEHTaMH MOYBbI, 3aTPYAHSIIOT TEOPETHUECKOe ONHCAHHE 3aBHCH-
MOCTeil MeXAy OTpaXkaTeqbHOM CNOCOBHOCTHIO H (HIHKO-XHMHYE-
CKHMH mapaMeTpaMH MouBbl. B cuiy STHX NPHYMH NPH M3YYEHHH OT-
paxeHus nousB npeobianaer smnupHueckHil moaxox [10, 43, 44, 53,
56, 60, 72, 105, 135, 136 u ap.], a uMelomHecsH TeOPeTHYECKHE pas-
paGOTKH OTHOCATCH K OLEHKe IIepOXoBaTocTH nosepxHoctH [30, 106
H Ap.]. YuuTbIBaA XOPOWIYIO OCBEIIEHHOCTb BONPOCA, HHMKE H3Jaraem
TOJILKO NMPHHUMNOHAJbHBIE €ro achneKkTsl, B TOH Mepe, B Kakoil OHH cy-
ILECTBEHHBI [/ MOHHMAaHHS 3aKOHOMEPHOCTeH H OOGOCHOBAaHHUSA BhI-
6opa 3Hayenuii ps AJ5 YHCJICHHBIX SKCIEPHMEHTOB.

2.2.1. Xapaxrepucruka obujux Tendenyuii

H3BecTHO, uTO OTpamare/bHble CBOHCTBA MOUYBLI 3aBHCHT OT ee
XHMHYECKOr0 €OCTaBa, (PH3HYECKOTO COCTOSIHUS, YCJOBHi OCBeuleHHS
H BH3HMPOBaHHs. BiusHHe XHMHUECKOTro coOCTaBa Olpe/essieTcss COB-
MEeCTHBIM AeHCTBHEM IyMyca, COeIHHeHHil Keje3a H PasiHYHBIX coJeil,
(bH3HYECKOrO COCTOAHHS — TEKCTYPHI, CTPYKTYPBI H BJIaXKHOCTH IOUBBHI,
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yCJ0BHI OCBEIIEeHHS — aHH30TPONHEH HHCXOAALIEro H BOCXOAfLIETO
NOTOKOB H3JyYeHHS.

Mexay codepacanuem 2ymyca n ps (M/uan bs) cyulecTByeT TecHas
ofpaTtHasi 3aBHCHMOCTb, KOTOpas MOXKeT ObLiTb annpoKcuMHpoBaHa
SKCHOHEHIHAMLHLM ypaBHenueM. HanGoabummii onThueckuil s dexT
BBI3BIBAET H3MEHEHHE I'yMyca B MOYBAX C MajbiM ero CoAepmanHeM —
10 3%, a rauboaee nHGoOpMaTHBHOH 00/acTbio [/ Ppacno3naBaHus
rymyca sBasercs uutepman 520—620 um. K Hacrtosulemy BpeMeHH
KOJHUeCTBEHHBIE 3aBHCHMOCTH YCTaHOBJeHb He AJs Bcero HaGopa
[OYB Jae 30HAJbHO-TeHeTHYecKoro psiaa, HO fCHO, 4TO 3HAYCHHA
SMIHPHUECKHX KO3(GHIHCHTOB B annpOKCHMHPYIOUEM ypaBHEHHH Xa-
paktepusyiorcst Goabluell yeTORYMBOCTBIO LA MOYB € OTHOCHTEJILHO
MOCTOSSHHBIM COCTABOM MHHEPaJ/bHOH YacTH.

Coedunenus scenesa, BCTpeualollHecs B NOYBE, pasanyaloTes Me-
KAy coBoil 10 cTeneHH OKMCJAEHHOCTH H THAPATHPOBAHHOCTH HOHOB
#ene3a. C MPHCYTCTBHEM 3KeJle3a H COOTBETCTBEHHO C 3JIEKTPOHHLIM
mpoueccoM mepenoca 3apsiaoB B cucteme Fe—O cBsizaHo xapakTep-
HOe B 1e/IOM JJIsl TIOYB yBeJHUeHHe OTPa)kaTebHOll cnocofHocTH ¢ A
B ONTHYeCKOM jaManasome. [IpH HaJHUYHH 3aKHCHBIX (oOpM Keje3a
Fe;O, Bo3MOXKHB Gosiee HH3KHe 3HaYeHHS py BO BCeM paccmatpuBae-
MOM CIeKTPaJbHOM AHanasoHe, a Takke c/1abblii MAKCHMyM B CHHe-
seaenofi o6aactu. CrnekTpanbnas kpuBas okucH keae3a Fe:O. mmeer
TunHunbi mepern6 B uHTepBase 500—580 uM, npHYeM MpH nepexojie
OT BBICOKOTHAPATHPOBAHHLIX K MaJIOTHAPAaTHPOBAHHBIM OKHCIaM_MPO-
HCXOIHT CMelleHHe MakcHMyMa orpaxedust or 500—540 um k 550—
580 (600) uM. B mesnom obparHasi 3aBHCHMOCTb s u/uau bs ot Bano-
BOTO JKeje3a CYLIeCTBEHHO 3aTPYAHSIeT HHTepNpeTalHio OTpaxaTeib-
HO#i crOCOBGHOCTH TOJIBKO Kak (YyHKIHH COAep:KaHHA rymyca.

Haauuue cosedi B nouse CONPOBOMKAAETCS MOBLIUICHHeM (g (H/HAH
b,) BO BceM ONTHYECKOM JAHanasone. BuusHue TPYAHOPAaCTBOPHMBIX
coaeii (rumcoB, kap6onaToB) HauGojee cTalHILHO TPH PasHbIX pe-
JKHMaX YBAAKHEHHS, BJHSHHE JETKOPacTBOPHMbIX (Cy/ib(paTHBIX,
cyAb(aTHO-XJOPHAHBIX, XJOPHAHBIX) B OoJblleil CTeneHH 3aBHCHT OT
BJIAYKHOCTH TOYB W HX rymycupoBanHocTH. IIpH (HKCHPOBaHHBIX 3HA-
YeHHSAX ABYX MOCJEAHHX NapaMeTpoB ps BO3pACTaeT /i O4YeHb caabo-
H caAa6oryMyCHPOBAHHBIX MOYB NPH KOHLUEHTPAIHH JErKOpacTBOPHMEIX
conefi 2—1 %, a Aas Mano- H CPelHEryMyCHPOBAHHbBIX — MPH KOHIEH-
rpauun seime 1—0,5 %.

Bausuue TeKCTypsl nowsol NPOsBJseTcs uepe3 oOpaTHYO CBS3b
MEKAY s M pa3MepaMH MOUBEHHBIX 4aCTHI, KOTOpas, HE3aBUCHMO
OT ). OMHCHIBAETCS SKCTIOHEHLHaJAbHBIM 3akoHoM. B pesysibraTe nef-
CTBHS TEKCTYPHl Ha paccesiHHe H3JYy4YeHHs MOYBHl JIErKOrO MexaHmuue-
CKOro cocTaBa XapakTepusylorcs Oojiee HH3KHMM ps 10 CPaBHEHHIO
C MOYBAMH THIKEJOro MeXaHHYecKoro cocrasa.

[pu anajuse BAUAHUL CTPYKTYPbL (1epoxoBaTOCTH) NOUBBI OMe-
PHPYIOT yiKe He C BEJHYHHOH ps, & C by, KOTOpas MMeeT TeHACHLHIO
K CHHEJKEHHIO MO Mepe YBeJHUeHHs pa3MepoB MaKpoarperartos. Oxn-
HAKO KOJHMUECTBEHHblE OLEHKH BJHSHHS CTENeHH l1epoXOBaTOCTH CYy-
[leCTBEHHO 3aBHCAT OT COOTHOILIEHHS MEXYy pasMepaMH Makpoarpe-
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raToB H MCHOBEHHOrO moJsi 3peHus npubopoe. CorjacHo nHTepatyp-
HbIM AaHHBIM, HaHOO/blIHe pa3/jHuyHA B by NpH BH3HPOBAHHH B HAaAHP
OTMe4aioTcsl AJS NJOTHOH HeoOpaboTaHHOH W BCIAaXaHHOH NMOYBHL (He-
3aBHCHMO oT BHAa oOpabGoTku nocjenseit). B cayuae obGpasoBanus
Ha MOBePXHOCTH MOYBBI KOPKH NPOHCXOAHMT De3Koe yBejHuenue bs sa
CYeT CHHJKeHHS MJollaaH TeHed M CKONJIEHHS B IMOBEPXHOCTHOM TrO-
PH3OHTE MOYBBI «OTMBITHIX» YaCTHIl, HMEMOIIHX BHICOKHe p;. Bapnmpo-
Banue b, npm pasHo#t 06paboTKe CYyLIECTBEHHO YyMeHbLIaeTcss Kak
JUIsl BAAXKHBIX, TaK H IJd TeMHBIX CYyXHUX MO4B.

Yeaancrenue noussl BeJeT K CHHXKEHHIO ps M by BO BCeM ONTHYe-
CKOM auanaszoHe. OcHOBHAs MPHYHHA 3TOTO 3axJio4aercs B TOM, 4TO
nokKasare/ib MpPeJOMJEHHS MHHEPaJbHOTO BelllecTBa OTHOCHTEJbHO
BOJbl MeHbllle MOKasaTessi NPeJoMJeHHs OTHOcHTeAbHO Bo3ayxa. Co-
OTBETCTBEHHO, BO-NEPBBIX, YMeHbllaeTcs Mo 3akoHy Ppenens Kouau-
YecTBO paccesiHHOH pajHalldiH M, BO-BTOPBIX, YBEJWUHBAETCs KOJHYE-
CTBO TOTJIOLLEHHOH, TaK Kak JyuH ray0iKe NPOHHKAIOT BO BJAMHYIO
nouBy B cHAY ee OGoJblueii onTHyeckofi canopoaHoctH. Jlnanason
BJIaXKHOCTH nouBbl @; (%), B KOTOPOM OTMeualoTcss MaKCcHMaJjbHble
H3MEHEHHUSA Py, 3aBHCHT OT TEKCTYPHI:

; Jlerkue Tsxenvie [Mepernoitio-
Cynecu CYT ANHKH CYT AHHKH T st raeesbie NOYBLI
0—3 0,4—10 l 2—12 4—25 7—50

npHYeM MHHHMaJbHbe 3HAUCHHA W PaBHBI NPHUMEPHO FHIPOCKOMHYE-
CKOH BJA)XHOCTH NIPH AAaHHOM MeXaHHMYECKOM cOcTaBe I[10YB, a Mak-
CHMaJbHble — MOJHOH BjaaroeMkoctH. Hachuienne mno4BBl  BJAroW
BHILLE MOJIHOH BJ1aroeMKOCTH NPHBOAHT AHO0 K cTabHAH3aUHH Xapak-
TePHCTHK OTpa)KeHus, JHOO K HMX YBeJHUEHHIO BO BCeM ONTHYECKOM
AuanasoHe, 4YTo B CBOI0 OoYepelb 0O0YCJOBJEHO YMEHBLIUCHHEM IIepo-
XOBaTOCTH H IOSBJEHHEM BOJAHOH NJeHKH. DKCNepHMEHTAAbHO TaKiKe
YCTaHOBJIeHA MeHblUAsA 10 CPABHEHWIO C CYXHMH NOUBAMH Bapuabesb-
HOCTb 3HAYEHHH pg A58 BJaKHBIX TMOYB.

Tendenyuu Onesno2o xoda bs raaBHbiM o6pasomM onpejenfrTCH
CTENeHb0 aHH30TPONHH OTPAKEHHOr0 NOTOKA, KOTOpPas 3aBHCHT OT
pasmepoB, ¢dopM H YHOPSLOUYEHHOCTH MNPOCTPAHCTBEHHOro pasmMelnie-
HHA CTPYKTYPHBIX HeojHopojHocTtefi. OTCyTCTBHe IHEBHOrO X044 BO3-
MOMKHO /ISl TIOBEPXHOCTH TOYBLI ¢ HHAHKATpHCOH, GAH3KOH K cepH-
yeckoit (Hanpumep, GopoHoBaHHAs Wan HeoOpabGorannasi noysa). [lpu
Haanuud GJjecTsAlled CyXOoH KOPKH HJIH BOASHOH MJeHKH (opMHpY-
I0TCSl HHAHKATPHCH € BbIPa)KeHHOH 3epKaJsibHOH cocrasiasiouleli. Cse-
JKeBcraxanias MouYBa XapaKTepH3YeTCs BBITAHYTOCTBIO HHAHKATPHCHI
B HampaBJeHHH obGpaTtHoro paccesnus (3ddexr hot spot), xoropas
BO3pacTtaeT ¢ yMeHblleHHeM Ag. [lonartHo, uto Yem Ooabliue BbIpaxKeHo
OTKJOHEHHe HHAHKATPHCH 0T cdepHYecKoH, TeM MeHbille aoJs pa-
JAHANHH, OTpa)keHHOH B HanpasaeHun Haaupa. [losromy, nomumo
06beKTHBHBIX NPHYHH, aMIJIMTyla [HEBHOro Xoja bs Haxo#uTtcs

4* 51



e L ——

B 00paTHOH 3aBHCHMOCTH OT yrsia 3peHHs NpHGOPa H 3Ta 3aBHCHMOCTH
AOJIZKHA YYHTHIBATHLCSH NPH  CONMOCTABJEHHH JIHTEPATYPHBIX JaHHBIX.
OueBnmHO TakiKe, 4TO yBeJqHUCHHe AOJNH PAacCesHHON pajnaunn B 06-
JyHaoleM MOTOoKe CriaaxKuBaeT Bce yriaosble 3ddekTnl H crnocoberT-
ByeT HHBEJHPOBAHHIO AHeBHOH H3MeHUHBOCTH bs. Kpome Toro, me BH-

ABJEHO KaKoH-1H0O 3aBHCHMOCTH AMIVIHTYAH by OT A B AHanasoHe
450—800 uwM.

2.2.2. Cnexktpanrsroie oTpajcarensuvie xapaxrepucTuxy noys

Kaxaplii remernyeckuii THn nouss o6aajaer npucymied eMy co-
BOKYNHOCTbIO (HU3MKO-XHMHYECKHX CBOHCTB, KOTOpasi (opMHpyercs
MO BO3AEHCTBHEM MOYBeHHOOOPA30BATELHEIX IPOLECCOB, crnennduy-
HbIX JIf pasHbeix (usHKo-reorpaduyeckux son. CienoBatenbHo, pac-
CMOTpeHHbIe Bbillle TEeHAGHUHH H3MEHEHHS OTPaXKeHHsd MOJA BJIHAHHEM
PasjuuHbIX (AKTOPOB ONpeAesIsAIOT CHEKTPaJbHbLIA 06pa3s OTAe/bHBIX
THIOB noys. Oanako o6ycJOBJEHHOCTb OTpa)kaTedbHON cnoco6HOCTH
NOBEPXHOCTHOIO /IO MNpolleccaMH, NMPOUCXOASAWHUMHE B Gosee ray6o-
KHX [OYBEHHBIX OPH3OHTAX, CHpPaBeAJHBA TOJLKO 15l chopMHPOBAB-
wnxcs noys. Jas HecopMHPOBaBUIMXCS MOYB, a TaKike TaM, rie Bbl-
paxeHbl COBPEMeHHble aJJIIOBHAJbHbIE MPOLECCHl, OTPa)KeHHe B ONTH-
UeCKOM JAHanasoHe Majo MHPOPMATHBHO IJS XapaKTePHCTHKH H pac-
NO3HaBaHHs THIIA MOYB.

Has Toro uro6bl BLISIBHTL COGCTBEHHO XapaKTePHCTHKY THna (moj-
THI4, BHAa, Pa3sHOBHAHOCTeH M T. M.) cHOPMHUPOBABIIMXCH NOUYB, Lie-
Jiecoo6pasHo HCNO0Jb30BaTh 3HAYEHHSA Pg AJs MOUYB B BO3AYIIHO-CYXOM
cocrosinu. Ho, necmMorpss Ha OOWIMPHBIA 3KCIepHMEHTAaJbHBI Mare-
pHa/l N0 OTpaXKeHHIO NMOYB, K HACTOSILEMY BPEMEHH CHCTEMaTH3HPO-
BaHHble JdHHBIE W pe3yabTaThl (OPMaJH30BAaHHOH KaaccHHKALHH
noyB onyGJHKOBAaHL TOJLKO aMEPHKaHCKHMH HccjejpoBaTteasiMu [135].
OrcyrerBHe y Hac nopoGubX 0606mwaomux pa6oT raasHbiM o6pasoM
CBA3AHO C TEMH ¥Ke NPHYHHAMH, HA KOTOPHe YKa3hlBaJOCh BhIlle NPH
paccmoTpenun p. PazHokauyecTBeHHHIl MaTepHaJs, HeMmoOJHOE ONHCAHHE
nous, pasuble 00beMbl BHIGOPOK M T. . He NO3BOJAIOT CHCTEMaTH3H-
poBarth onyOJHKOBaHHHIe JaHHble B COOTBETCTBMH € HepapXHeii nou-
BEeHHbIX eJHHHI JaKe HA NPHMEpPe OJHOrO Kakoro-1uGo THia NOuB HJH
BBINIOJIHHTD CTATHCTHYECKHH aHalnW3 [Jf BHIABJEHHS J0CTOBEPHBIX
npu3HakoB Ha yposue TunmoB. Ilostomy Ha HacTosSmMi MoMeHT pe-
anbHa KaaccH(pHKANHS JUIUIL N0 NPHHIUHUIY «OT — L0», NOA0GHO TOMY,
Kak 3T0 ObLIO caenaHo B [55] mo ps AAsi THNMOB M MOATHNOB NOYB
Esponeiickoit uactn CCCP (EUC) u TIpukacnuiicKoii HH3MEHHOCTH.
[Ipn TakoM moAXofe NOsiBJECHHE HOBBIX MATEPHAJNOB HeH3bexHo co-
NPOBOMKAAaeTcs MepecMOTPOM BhieJeHHBIX paHee rpynn. Harasanbim
npuMepomM sBasgerca Taba. 2.11, B 0CHOBY KOTOpO# moJioxeHa anajo-
roudas  rtabauua u3  [55]. OcHoBHBIE OTJHUHS KjacCHPHKaLHH
(taba. 2.11) ot HcxoAHOM CBA3aHLI € YBeJHYCHHEM H3MEHUHBOCTH s
AJd TOATHIIOB AePHOBO-NMO/A30JMHCTHIX nouB Ykpauuol [30]. [Mocaen-
HHe BBIACNHAIOTCA B OTAENbHYIO TPYNNY ¢ HIHPOKHM HHTEPBAJOM 3HA-
YeHHH p,, MepeKPHIBAIONIAM 0s A5 Gosbmiedl yacTH rpynn mous. Bos-
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MOXHO, YTO TaKkash H3MEHYHBOCTb ps; €CTh Pe3y/bTaT He TOJbKO KOJie-
Ganuil conepiKaHus TYMyca, HO H Pa3nooGPa3HOrO0 MEXaHHUECKOTO
coctaBa uceaenoBaHnbix B [30] nepHOBO-MOA30JHCTHX MOYB.

M3 taba. 2.11 BHAHO, YTO AJIA 30HAJBHBIX THIOB M NOATHIOB Qg
yBeJHUHBAETCH B CEBEPHOM H IOXKHOM HampaBJCHHAX OT NOUB Jeco-
CTeNHOH W cTennolt 30H. B nuanasome 500—600 uM B rpynny ¢ pe<
<0,06 o6beannenbl a3oHajbHble THNH MOYB, GOPMHPYIOUIHECH B I'H-
pPOMOp}HBIX ycaoBHAX H O6OTAlleHHBIC OPraHHYECKHM  BelleCTBOM;
B rpynny ¢ ps=0,06=-0,12 o6beanHens 30HAJbHBIE THIB H MOATHIH
MoYB, GoraThble OPraHHYeCKHMH COeJHHEHHSIMH, NpHYeM HaHGOJbIIHE
3HaUeHHs] Ps; COOTBETCTBYIOT KAalTAHOBHIM [104BAM C MOBHLIILEHHEIM
cogepaHueM (yJbBOKHCJIOT, A5 KOTOPHIX XapaKTepeH OTHOCHTeJbHO

Ta6auna 2.11

Kaaccudmxaunsa nous EYC u [lpnkacnuiickoli HH3MEHHOCTH MO HX OTPAKATENLHBIM
cBoiictBam (coctasseno no [30, 55])

Tunsl ¥ NOATHNLI NOYB Py Tunsl B NOATHNL NOYB Py
500—600 um 700—800 um
ANNI0BHANBLHO-NYTOBEIE < 0,06 ANNIOBHANBLHO-TYTOBLIE <0,12

Topdano-raeessie Topgano-raeesne

UepHosembl THRHYHBIE

UepHosembl 0GBIKHOBEH-
HepHozeMbl THOHUHBIE 0,06—0,12 | Hbie

Yeproaemsl 06HKHOBEH- HepHoseMal 10KHbIE
o Temuo-kamranossie
YepHO3CMBI 103K HBIE Temuo-cepuie necHule
TemHO-KawITaHOBHIE
Kamrranosuie
Temuo-cepsie JecHuie

Kawrranosoie 0,12—0,22
Cepole necubie

Ceeto-cepre JecHbie
Cononum

CBETN0-KATAHOBEE 0,11—0,22 | ycrmnuo-necuanse

Ceerqio-cepbie JecHLIE o A ’ =
ConoHub

IlepraoBo- cna6o- n cpen- Conoau 0,22—0,28
HEMOA30HCTHIE IMoasoancro-raeessle

[TycThiHHO-IECUaHBIE Cononuakn

Cononu 0,19-0,25 CBeT/i0-KamTaHOBbIe 0,28—0,35

[Toazoaucro-raeessie

: [1epHOBO-CHABLHONO 43011 -
J1epHOBO-CHALHONO 1301~ E[“\b?e f .
CTHIE
Cononuaku

Bypsle nycThIHHO-CTENHBIE >0,35
2 Cononuakn
bypuie nyeThinHO-CTENHbIC >0,25 %
ConoHuaxu

J1epHOBO-N0130ANCTHIE 0,14—0,45
J1epHOBO-N0130HCThIC 0,11—0,37 | depuoso-cnabo- u cpes- 0,15—0,34
JlepHOBO-TJIeeBHE HENOA30IHCThIE

IeproBo-raeesnie 0,31—0,44
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Pe3KHH NomgbeM p, B OpaHKeBO-KpacHON o6aacTu cnektpa. pynny
¢ ps=0,11+-0,22 cocTaBasiioT 30HaAbHbIE MOYBE H OAWH WHTPAZOHANL-
HBIL THI (COJIOHUBI) ¢ MEHBIIHM COAepiKaHHeM rymyca NpH npeBa-
JHPOBaHHH B HeM (yJAbBOKHCJAOT, KOTOPHe AAIOT OJAH3KHI ONTHUECKHH
3¢ deKT ¢ 3acojeHHeM, XapaKTepHIYIOLHMCS MaKCHMyMOM OTpaKe-
HHST B JKesToH oGnacTH cnekTpa. B rpynny ¢ py,=0,19+0,25 o6benn-
HEHLl 30Ha/bHble H HHTPA30HAJbHble MOUBLI C MaJbIM COAEpKaHHEM
Tymyca, npH4yeM JAOMHHHpOBaHHe (Y/AbBOKHCJIOT, a TAKXKe HajJHYHE
3AKHCHOTO kese3a (rjeeBui€ NOUYBHI) ¥ 3aCO/ieHHS cnocoGCTBYIOT MO-
BLILICHHIO Ps B 0OOJAcTsX cNeKTpa oT roayGoii u 3e/eHoll 10 opan-
XeBo-KpacHo#. I'pynmy p;>0,25 cocraBasioT 30HaAbHbE NOYBH ¢ pea-
KHM HeNO0CTaTKOM rymyca, oGoraiieHsbie H3BECTLIO NPH BO3MOMKHOM
Pa3JHYHOM 3aCOJIeHHH, a TaKKe HHTPasOHaJbHBle NOYBH (COJOHYAKH)
IpH CHIBHOH KOHLEHTPALHH COJell B noBepXHocTHOM cjoe. OTaenbHO
BBELICNEHBl 1€PHOBO-TIOJ30JHCTEIE H JIePHOBO-TJICEBHE MOYBLl € IIHPO-
KHM HuHTepBAJOM 3nauennil ps. Hekoropas neperpynnuposka mous
B BHK-nnanasone obycsios/ieHa cneundukoii u3MeHeHHs p, MO CHEK-
TPy, npuyeM, coraaceo [136], wauGosee KpyToii noabem KpHBOH
B jnuanaszone 500—800 HM BO3MOMXKEH A5 NOYB C HH3KHM COAepIKa-
HHCM OPraHHYeCKHX BELLeCTB H CO CPe/HHM HJIH TMOBBILICHHBIM cojep-
KaHHeM KeJsie3a; MeHblle BCEro 3TOT MOABEM BBIPAX{€H Yy MOYB C BHI-
COKHM cOAepXXaHHeM OPraHHYeCKHX BEUECTB H YMEPEHHO TOHKOM
TEKCTYPOH.

Tz6anua 2.12

O7tHoCHTe LHBlE H3MEHEHHS CNEKTPAJILHOTO KO3(hQUUHEHTA OTpaKenus Tous Ap, (%)
PA3JHYHBIX TAKCOHOMHYECKHX ypOBHEi
(cocraBieHo Mo JHTEPATYPHLIM AaHHLIM)

B meaom B Buaumom u BHUK-ananasoHax OTHOCHTE/bHBIE H3Me-
HEHHSl OCPeJlHEHHBIX 3HaueHHH P, MEXJY 3KCTpeMajbHBIMH BapHaH-
TamMH THNOB [MOYB 30HAJbHOrO psaga cocrasasior 70—85 9% . Has Go-
Jee HHU3KHX TaKCOHOMHUYECKHX eAHHHI OTMeYaeTcd TEHIEHIHs K CHH-
KeHHI0 AP,, OIHAKO caMH 3HaueHHA Ap,; 3aBHCAT KaK OT BO3MOZKHOH
H3MEHYHBOCTH OTPAXKATEJNbHBIX CBOHCTB KOHKPeTHOH NOYBH, TaK H
OT NPEACTABHTEJNLHOCTH BhOOpoK (Taba. 2.12). OQueBHAHO TakKiKe, 4TO
B nepexoinbX (u3uko-reorpaduueckHX 30HAX NMPH PA3IBHTHH 3acoge-
HHS, OTJIEHHOCTH, 3PO3HH H T. Il. NPOCTPAaHCTBEHHAs MO3aHYHOCTb
MOYBEHHOTO MOKPOBA MOXKET BHI3BATh 3HAUHTE/NbHBIE H3MEHEHHS Qg
MNOYB B BO3AYUIHO-CYXOM COCTOSIHMH Jaxie B Mpefenax OJHOro moJas.
Tak, Hanpumep, nmpH yMeHbleHHH TyMyca B 2 pa3a H NOBBIIICHHH
CaCOj3 Goaee uem B 10 pa3 orTpakeHHe CHIbHO’POLHPOBAHHHIX Yep-
HO3eMOB, THIHUYHBIX B o6aactu 440—750 uM, B 2 pasa Bullle MO CpPaB-
HeHWIO ¢ uespopuposauubiMu 4], T. e. Aps B 3TOM Ciaydae com3Me-
PHMBI ¢ Aps AJ51 THIIOB TOYB.

M3 cpaBHenns AaHHbXx Taba. 2.12 u 2.13 caeayer, yto H3MeHe-
HHE COCTOAHHMS KOHKPETHOH MOYBBL M YCJOBHI OCBeIEHHS MOXeT

TaGapua 2.13

OTHOCHTE/IbHOE H3MEeHeHHe OTPAaMaTe/IbHbiX XAPAKTEPHCTHK MOYB
g QUKCHPOBAHHOTG TEHETHUECKOTS TURA TOUB
(cocTaBieHo MO JHTEPATYPHBIM JaHHBIM)

Takconomuueckne
e LA LB TMoyswnl 550 M 650 M 750 Hm

Tun Cum. 126a. 2.11 70 85 80

Moarun JepHOBO-110A30HCTbie 65 70 66
Cepule JecHble 41 &2 50
YepHozemul ' 32 36 27
Kamtanosme 30 29 24

Pasuosuarocts JleproBo-no30ancTuie 26 84 66
HepHOBO-CpeAHeNn0A30AHCT ble 41 50 46
Hephoso-caabonoa3oancreie 43 50 50
Cepule JecHbie 37 44 40
Temuo-cepuie ecHbie 3 8 2
YepHosembl THIHYHBIE 32 356 2
UepHoseMmbl 0OBLIKHOBEHHEIE 15 11 20
YepHuosemul 10#HbE 2 16 9
Temuo-KawraHoswie 9 9 9

Pox JlepHOBO-NOA30ANCTBIE JIRTKOCY - 50 50 49
TAHHACTHIE

I1 puMeuaHHe Ap,= (p,l —932”9,1, rje Ps,— MdKCHMaJabHOR, 8 Psy—
MHHHMA/IbHOe 3HAYEHH§ JJIA TI0YB, PACCMOTPEHHBIX B KamkJOi KOHKPeTHOH rpymme.

54

Boamoxnoe Boamomxnoe
Hepeuem{ue napaMerpsl CHHXeHue yBeAHYeHH e
orpakennsn, % | orpawxenun, %
VBennyeHHe BAAXKHOCTH W, NPH Pa3HOH wepoxosa-
TOCTH
Ws<<5%; d=10+25 cm 26—33
d=5-+10 cM 20—24
d<5 1—26
Wy=6+15%; d=10+25 cm 41—54
d=5=10 cm 36—48
d<<b 5—41
Ws=20+25%; d=10+25 cm 58—61
d=5+10 cm 45—55
d<5 37—43
Hanuuse kopku 30—50
YBeanuenue rymyca npy ero cojaepmaHiu
menee 1—2 9% 30—40
or 2 10 5% 20—25
Goaee 6 Y 10—17
YBeanuenne copepKanus OKHCJOB KeJesa 10—20
Yeeanuenue xapGonaTHOCTH 40—60
YBeanueHne 3poAHPOBAHHOCTH
cnabas 3poAHPOBAHHOCTh 20—25
Cpe/iHss IPOAMPOBAHHOCTD 100—120
[Tpy n3menenun Brcorn Coanua
ot 20 mo 40° 527
or 40 no 65° 10—15

lNpameyaune d— gHaMETP KOMbEB,




NPHBECTH K (OPMHPOBAHHIO OTHOCHTE/IBHBIX Pa3/HUHil B OTpaKa-
TEIbHBIX XapAaKTePHCTHKAX, CONOCTaBHMBIX (a B psife cJyyaeB npe-
BOCXOAAWHKX) ¢ Aps; u/uin Ab, BHYTpH THNA, moATHNA M T. I [Tpu
3TOM HanGoJIblliHe OTHOCHTE/IbHbIE H3MEHEHHH CBA3aHBl ¢ KoJebanmeM

BJIAXKHOCTH CcpejlHe- H CHJBHOIIEPOXOBATHIX OYB, C 3pPOAHPOBAHHOCTLIO
H 34aCoJIeHHeM.

2.2.3. Coornowenue mexcdy p, u CKA nous

BaubiM siB/Is€TCA METOLHYECKHI BONMPOC: KaKyio XapaKkTePUHCTHKY
OTPAKCHHSI TOYB HCNONL30BATH B TEOPETHYECKHX H SMIHPHUECKHX
cXemax pacdera b; CHCTEMBI PAacTHTEJALHOCTb—r04YBA? Bnoaue mo-
HSTHO, 4TO BeJIHYHHA by B GOJiblUell CTENEHH COOTBETCTBYET PEIICHHIO
NOCTAB/JCHHON 3ajaud, HO MAaTEePHAJNOB /s CHCTeMaTH3auuH b, s
PasHbIX MOYB H HX COCTOSHHH MeHbIIe, YeM 1O ps. B cuay sroro
11e/1€CO00PasHO OPHEHTHPOBATLCS HA Ps, HMes NMPEACTABJEHHE O COOT-
HOUIEHHH QA5 OJHOH NOYBHl Kak 3HAYeHHH pg W by (M3MepeHHBIX
B Ha/lHP), TaK M 3HAYeHHil p, WAH be 415 NMOUBKI BHE H BHYTPH MOCeBA.

Haske aas OpTOTPONHON MOBEPXHOCTH MOYBHL COTACOBAHHE WC-
JICHHBIX 3HaYeHHH p; M by ANA Haaupa 3aTPyAHeHO, TaK Kak Ja6o-
PATOPHEIE H NOJICBBIE H3MEPEHHs NPOBOAATCS HE B MAEHTHYHBIX YCJIO-
BHAX. TeM He MeHee ONMBIT CPaBHEHHs ps W b, MOKA3aJ, YTO OCHOBHbIE
TEHACHIHH U COOTHOUIEHHS MEMAY ONTHUYECKHMH CBOJCTBAMH Pa3JHy-
HBIX NOYBeHHHIX oOpasoBanmit cosnanaior [4, 44, 55, 60, 80]. ITo
Aaunbiv [30], npu dukcHpOBaHHON W, AA% UEPHO3EMOB, CEPHIX Jec-
HBLIX H JePHOBO-TIOJA30JHCTLHIX MOYB (CBEXKEeBCNAXaHHAs IMOBEPXHOCTD)
b, namepenubie B Haqup, B Ananasone 550—800 uM cocrasasior 0,5—
0,75 or ps, npuuem B BHUK-ananasone by/p, B cpeanem pasuo 0,65 u
MeHbIIe 3aBHCHT OT THNA noys., OAHAKO NpPHBE/eHHbIE OLCHKH HeNb3f
paccMarpuBaTh Kak yHHBepcaJbHble, HO0 mepexomnble Koa(dumu-
€HTBl OT Py K by MOTYT MEHSIThCS B 3aBHCHMOCTH OT W, LIEPOXOBATO-
CTH W YCJOBHH OCBellleHHS. DTO NOJATBEPKAAIOT C/AeAYIOUHe 3HAUCH S
bs/ps, paccuutaunsie no [4, 44, 55, 60] ans Goablioro ymHcaa Ba-
pHAHTOB:

Mousw Hamepennn by 550 mMm 650—670 um 750—800 nm
Yepuosemsl Hazemusie 0,50—0,80 0,25—0,90 0,22—1,00
CamoJeTHue 0,66—0,80 0,63—0,82 0,66—1,00

JHepHoBo-noxszoan- | Hazemumnie 0,80—0,87 0,67—0,71 0,64—0,90
CThle CamouaeTHbie 0,80—0,87 0,71—0,80 0,73—0,88

Hanmenbiine u3 ykasaHwHpX Bbille 3HAYeHHHl by/ps COOTBETCTBYIOT
CHTYalHsIM, KOTAa bs M3MepeHbl A5 BJAAXKHBIX [0YB, @ ps— AAA BO3-
AymHo-cyxuX. Bes yuera sTHX cHTyamm#i MOXKHO NPHHATb, YTO Tpe-
BbilleHHe p, Haj b, B cpeanem cocrasasier 20—30 %. Kpome Toro,
Pas/HYHA B LEJOM CHHMKAIOTCS 110 Mepe YBeJHUeHHs BHICOTHI, C KO-
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TOPOii NpoBOAATCA H3Mepenusi by [pHunnOil 3TOrO ABJAsIETCH npexae
Beero GoJibliee NPOCTPAHCTBEHHOE pPa3pellleHHe CaMoJIeTHO-BEPTOJIeT-
HOH annapartypel, a [pH OAHHAKOBOM Pa3pelIeHHH CAMOJETHbIX H Ha-
3€MHBLIX NPHOOPOB — GoJblilee NPOCTPAHCTBEHHOE OCPEIHEHHE.
PaccmoTpennsie COOTHOIICHHSI OTHOCATCH K OTKPBITOM NOBEPXHO-
CTH NOYBLI, KOTOpas OTJIHYAETCs MO CBOeH CTPYKTYpe OT MOBEPXHOCTH
nousbl B PII. Pasputue KOpHeBO#l cHcTeMBl pacTeHHil, pasaHuHHe
ArpOTeXHHYECKHE MEepPONPHATHA B IMOCeBe CNOCOGCTBYIOT CHHIKEHHIO
B PI1 wepoxoBaroctn noBepxHocTH nouskl. JIONOJHHTEABHO CMBIKAHHE
f10/10ra NPEnsATCTBYeT HCCYIIECHHIO MOBEPXHOCTHOTO CJI0A MOYBH H 06pa-
30BaHHUIO IVISHLEBOH KOPKH. YTo B mTOre Gyaer mpeBasHpoBaTh B OIl-
peaesieHHH by n0ceBa — CHHMKEHHE IIEPOXOBATOCTH MJH GOJblIas
BIAXKHOCTb, 3aBHCHT OT KOHKPeTHHX YycaoBuii. Tak, ycranoBJenHoe
B [31] Ha mpuMepe MOCeBOB SIPOBOM H O3UMOIl MINEHHLB CHHKEHHe by
Ha 25—30 % no cpaBHeHHIO C by ANA CBeKeBCHAXaHHON TOYBB TOTO
JKe THIA eCTh Pe3yJbTaT CKOpPee BCero pPasHoro yBiaxKHeHus. IIpuuem
pasinuua Mex1y by B 3TOM ciydae CONMOCTABHMBI C PA3/IHUHMAMH B (g
H bs ans OTKPHITOl MOBepXHOCTH nous. B Hesom H3-3a Menburedl mle-
POXOBATOCTH H OTCYTCTBHS TJISIHIEBOH KOPKH IOBePXHOCTh RNOYBLI
BHYTPH PII MOXHO cuutaTh MatoBoH. IT0 mpemNo/oKeHHe NoATBep-
HKAACTCSA IKCNEPHMEHTAJbHBIMH JaHHBIMH 06 OTCYTCTBHH JHEBHOTO
xona bs B nocesax [31]. Cnesosatennho, B Momensx orpamennus PII
B KauecTBe NepBOro npHOJIHMKEHHS NPABOMOYHO HCMOJb30BaHHE pa-

BEHCTBA Ps~b; HE3aBHCHMO OT HaNpaBJeHHs BH3HPOBAHHA H YCJIOBHI
OCBEeLIEeHHS.

#*
* &
B 3akmouenne storo pasjena npusoaum Ttaba. 2.14, u3 KOTOpPO#
BH/HO, 4TO MCNOJIb30BAaHHbIE HAMH IIPH pacueTax b, CHCTeMBl pacTH-

TeNbHOCTL—IIOYBA 3HAYECHHS Ps OXBATHIBAIOT LIHPOKHHA HA6OP BO3IMOK-
HBIX BADHAHTOB MOYB M HX COCTOSIHHH. YYHTBHIBAsl COOTHOUIEHHE MEKAY

TaGanua 2.14

BapuaHThl 3HaueHuit p,, HCNIOJb30OBaHHbIE NPH NPOBEAEHHH
YHCJEHHBIX IKCNEPHMEHTOB

O6anacty cnekTpa OGnacts crniekTpa

Ne Ne

aeseHan KpacHasa BHK seneHan KpacHasn BHK
1 0,06 0,07 0,09 11 — 0,18 0,21
2 0,06 0,08 0,10 12 =5 0,19 —
o 0,07 0,08 0,09 13 0,18 0,24 0,29
4 0,07 0,09 0,12 14 0,19 0,25 0,29
5 0,10 0.kl 0,13 15 0,19 0,25 0,30
6 0,11 0,13 0,14 16 0,20 0,26 0,30
7 Q.13 0,14 0,15 17—21 0,28 — 0,35—0,50
8 0,13 0,16 0,16 22—25 — 0,29 0,35—0,50
9 0,15 0,16 0,18 26 0,30 0,35 0,40—0,50
10 0,15 0,18 0,19
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Ps H bs, MOXKHO TaKk»ke HHTEPHPETHPOBATH Pe3y/bTaThl YHCJAEHHBIX 3KC-
MCPHMEHTOB H OTHOCHTEJbHO bs, M3MepeHHBIX JHGO B Hagup, JuGO
HPH MPOH3BOJILHBIX YIylaX BH3HPOBAHHA AJS MOYB €O chepHUeCKOH HH-
JHKaTPHCOH OTpaKeHHS.

2.3. OTHOCHTeNbHAsi NOBEPXHOCTh (PHTO3JEMEHTOB
2.3.1. Obuue samewanus

B monenn Toyapuana, Kak u B npouHx Mojedsix 1oA06HOrO THNA
(eM. Taba. 1.1), nioTHocTh 3anoiHeHHss o6beMa BO3/yXa, 3aHATOrO
PacTHTENLHOCTBIO, 33/1a€TCH OTHOCHTENbHOH NJOIAaAbI0 (DHTO3JIeMEeH-
ToB L. DTOT napaMeTp XapakTepH3yeT KPAaTHOCTh NEPEKPLITHH elH-
HHUbI IJIOLA@H MOBEPXHOCTH MOYBLI (PHTO3JEMEHTAMH pacTeHHil, mpo-
H3pacTaloumuXx Ha 3ToH naowanun. Beawuuna L, onpenensiiomias OnTu-
yeckywo njotnoctb PIT u cooTBeTcTBeHHO NMOT/IONIEHHe COJHEYHOH pa-
AHALUHH, a TakXe TPAHCNHPAUHIO H CYyMMapHOe HCHapeHHe, BXOMHT
BO MHOTHe MOJe/H MPOAYKIHOHHOTO Mpolecca.

Tak kak onpenejseHne L conpsixKeHo ¢ TPYAOEMKHMH H3Mepe-
HHIMH, OLleHKH L He mpeaycMOTpPeHbl NpPOrpaMMOHl CeTeBLIX arpome-
TEOPOJOTHYeCKHX cTaHuuii. B To e BpemMsi HCCAeAOBAHHAMH
10. ‘M. YupkoBa (1969 r.) Obiio yGeguTe/bHO NOKAa3aHO 3HAYEHHE
3TOr0 NapameTpa CTPYKTYPHl IOCEBa KaK BaiKHOil arpoMeTeopoJiorH-
yeckoll xapakrepucTHkd. [Ipn maccoBbiX GHTOMETpHYECKHX ONMHCAHUAX
PII, koropeie nmpoBoasTcss Aasi obecrmedyeHHs AMCTAHUHOHHBIX o6cie-
J0BaHHH, 0OBLIYHO HCHOJB3YeTCsl napameTrp B — «IPOEKTHBHOE NMOKPHI-
tHe». OnpejensieMasi B OCHOBHOM BH3YaJ/ibHO 10 HalJlOAeHHSIM B Ha-
JHP, BeaununHa B xapakrTepH3yeT NpOeKIHi0 (HTOIEMEHTOB Ha To-
PH30HTAJNBHYI0 MJOCKOCTb. Ee 3HAUeHHs 3KCNOHEHIHAJTbHO CBA3aHEL
¢ L (cm. umxke dopmyast (2.16)—(2.17)), mostomy Bce paccmaTpi-
BaeMble jajee B rjaBe 3 3aBHCHMOCTH Mexay by u L MoKHO HHTEp-
IPEeTHPOBATb H KaK 3aBHCHMOCTH Mexay by u B.

B cHay B3aMMOCBSI3aHHOCTH Pa3yiHYHBLIX (PHTOMETPHYECKUX mapa-
metpoB L (u/man B) koppeaupyer ¢ nokasateasamHu (hHTOMAcCCHl, ypo-
XKalHocteo, rycrorofi  PII, BoicoTtofi pacrenuit ™ T. m., npuuem
TEeCHOTA 3ITHX CBf3efl onpejensercs crajiued pas3BHTHS pac-
Tenni. Hannume aTHX 3Ke cBsi3ell MO3BOJACT HCNOAL30BATL KOCBEHHBIE
MeTOAbl OUeHKH L uepes Jerde onpejessemble (HTOMETPHUYECKHE MO-
kazateau [14, 35, 46 u ap.]. Bnaronaps B3auMOCBSI3aHHOCTH (HTO-
METPHYECKHX NapaMeTpPOB B NPaKTHKe AHCTAHLHOHHOTO 30HAHMPOBA-
HHS AJs pelleHHS HEeKOTOPHIX YaCTHBIX 3443y YCHELIHO HCIOJb3YIOTCH
perpeccHoHHbIE CBSI3H MEMHKAY SIPKOCTHBIMH XapaKTepHCTHKaMH W 3a-
nacamu ¢uToMaccel, ypoxainoctbio [10, 32, 44, 54, 64, 65, 126
u ap.].

H3-3a orMeucHHOf Bbillle TPYAOEMKOCTH H3MepeHHii L onpeneas-
eTcsl TOJALKO MPH clelHatbHblXx pHToMerpuuecknx nabaionenusx. [o-
9TOMY HMEIOlHecs B JHTepaType JaHHBE 1aJeKO He TMOJHOCTbIO OC-
BEHIAKOT MPOCTPAHCTBEHHO-BPEMEHHYIO H3MeHUMBOCTh L jaxe Ha npH-
Mepe OCHOBHBIX CENbCKOXO3AHCTBEHHBIX KyJAbTYP.
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2.3.2. Meroduseckue 6onpocs: onpederenus OTHOCUTEABHOW NOBEPXHOCTU
¢urosaemenros

2.3.2.1. OcnosHeie xapakTepucTuku

CyMMmapHast OTHOCHTeJbHAas TJOWALb MOBEPXHOCTH Bcex (HTO3e-
MeHTOB L B crosbe ¢ eIHHHYHBIM NoNepeuyHbIM CeueHHeM HaXOJAHTCH
KaK CyMMa OTHOCHTeJLHOM MJOWAAH PasJHYHbLIX (Qpakuuil pacTeHuil
(Ly — aucrtbeB, L., — crebieil, Lp — penpoayKkTHBHBIX OpraHos, Ha-
npumep, koaocoes). I[Ipu atom

29

L= u () dz, (2.3)

0

rae L;— OTHOCHTeJAbHAs NJOWAAb KaKoii-au60 dpakuum; u; — njo-
wanabL TOH e Qpakuunm B eAHHHUe 00beMa Ha BHICOTe 2 (n/uan
maotHocTh  uromnouwaan — folliage  density); 2z, — Bmicora  PIT;
2=0 — ypoBeHb NMOBEPXHOCTH NOYBBI.

Ilpu onpepenennn L, (nm/uam LAl — uupgexkca JucTOBOR noBepx-
HOCTH) MCHOJb3YeTCs MJOLLaAb OAHOCTOPOHHE! NOBEPXHOCTH JIHCTHEB
(8a), npu onpenesnenun Loy ¥ Ly — nuowaau oceBOro cevueHHs cTe6-
Jeft u kosocves. Muorga npu pacuerax Ler u Ly B MMPP Henodn-
SYIOT NMOJIOBHHY GOKOBOIi NMOBEPXHOCTH H B 3TOM CJy4Yae OUEHKH L
H L, npumepno B 1,5 pasa Goabure, ueMm npu pacueTe uyepe3 cevcHHE.
Pacxoxnenus B Koneunwix omenkax L 3a cuer passoro cnocofa Bbi-
uncaeHus Ler u Ly onpejensiioress BK/IaAOM MJIOMAAH 3THX pakuni
B cCyMMaphylo ¢uroniomans. B oranune or MMPP, B mogmensx npo-
AYKUHOHHOTO mpouecca Ler M Ly HaxXosiTes ¢ ydyeToM mMOJaHOH GOKO-
BOH NMOBEPXHOCTH, TaK KaK BCA 3Ta NOBEPXHOCTD yyacTByeT B raso-
obMeHe.

Heobxonumocts onpeapenenns wu;(z) saBucut ot CTPYKTYPHl MO-
Aean. B momenn Ioyapuana npunumaercs ycaosHoe aencuue PIT ua
Geckoneuno manwie cion (AL=0,1) npm gomymenun paBHOMepHOro
3anoJHeHusi Quronsomwansio Bcero obbema PIT. B stom caydae no-
CTATOYHO HCNOJIL30BATh KYyMMYJISITHBHBIEe XapaktepucTuku L u L,
HalijenHble Kak Li=3Y si/syn v L=3 L; (Sun — naomanes nosepxHo-
CTH MOYBBI, Ha KOTOPOH NPOM3PACTalOT PACTeHHS, Y, §; — cyMMapHas
IJIoManbL NOBEPXHOCTH i-fi ¢paxkunn BO BceMm obbeme PIT, mpuypo-
YEHHOM K Spy).

Hasi  nanbueiliux pacueToB XapaKTepHCTHK duTtonaomany u
ctpyktypel PI1 B nesnom mesnecoo6passo noab3oBaThesi BecOBHIMH
yskunaMu B;, HalileHHBIMH Kak Z0A% OTHOCHTEJNBLHOMN NOBEPXHOCTH
Kaxnoi ¢pakuun B cymmapHoii ¢uronaomann (L;/L). Yepez aua-
JIOTHYHBIE COOTHOLICHHS HAXOLAHTCS JAOJS NMOBEPXHOCTH 3eJeHbIX (-
TOSJEMEHTOB: ya=L./L — nas Bcell Quronnomwann u vys;=La/L; —
Ans OTAeNbHBIX ¢pakuuii. Ha ocHoBe B H ys C YUeTOM p M T OTAEaAB-
HbIX (pakuuil u uX uacTell PacCUHTHIBAIOTCA CpefHeB3BelleHHbIE S
PIT snavenus p u 7.

ITpn wuccie0BaHHH UYBCTBHTENLHOCTH MOZEAH K H3MeHeHHIO L
HEOOXO/IMMO HMeTb TPeACTaBJeHHE O BO3MOMKHOM NpHpalleHUH
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(cuuiennu) L 3a onpemeneHHBe OTPe3kn BpeMenu. JIas nosyueHns
TAKHX OLLEHOK MOMKHO HCNOJB30BaTh (POTOCHHTETHYECKHH NOTeHI(HAJ
nocesa — ®II. Suauenus OIT (M2 cyTKH/ra) BHUHCASIOTCA KaK CyMMa
NOKasarte/ed mioulaau acCHMHIHPYIONLeH NOBEPXHOCTH PUTOITEMEHTOB
Ha | ra nocesa 3a Ka/blH JeHb BEreTALHOHHOTO MEPHOAA HJIH OTAeJb-
Hble ero orpeskd. Mexnay @I u ypoxaeMm cyuiecTByeT TecHas JH-
Heiinasi sasucumoctb [35, 57 u ap.], npuuem, no omenkam A. A. Hu-
uHnoposuua [42], xopownmu sBAsiOTCs noceBb ¢ OIT=2 Muan-M2X
XcyTkH/ra B pacuete Ha Kax/isie 100 nmeit pakTHuecKOil BereTaiuu.
Hexons w3 storo moxHo npunsite 3uauenns AL<C0,02 kak Kesa-
TE/NILHYI0 TOYHOCTb BOCCTAHOBJEHHS IJIOTHOCTH [OJIOFa NOCEBOB IO
CNEKTPOMETPUUECKHM TAHHBIM.

2.3.2.2. duromerpuueckue HABAIOOCHUR 8 nOCEBAX CEALCKOXO3ALCT-
BEHHBIX KYALTYP

Onpenesnenue mepeuHc/IeHHbIX BBILIE XapaKTePHCTHK (PHTOMIOWALH
BXOJHT B mporpammy ¢utomeTpuyeckux Habmawomenuii. Haunbosaee pac-
NpocTpaHeHHBIMH MeTOLAMH B 3TOH MporpaMme #ABJSIOTCA BeCOBOI
H METOA MareMmaTHYecKH cpenaHero pacrenus —MCP [45, 46]. Cy-
LeCTBYIOHEe TaKXKe MeTOAb onpeneneHus L uepe3 muomiaab npo-
CBeTOB (¢ Hcmosib3oBaHHeM oTorpaduii, TEJEBH3HOHHBLIX CHHMEKOB),
HAKJAOHHOA HIVIHl (H/HJH TOYEYHBIX KBAAPaToB), (HOTOMETPHUECKHX
nnactun (Li-Cor, Leaf-meter) u 1. n. noka se mamum mmpoxoro npu-
Merenus. Ilpeo6aananue pyuHoro tpyaa B puToMeTpHUecKHX Hab/io-
AeHHuAX Bieder 3a coboit GonbllHe TPYAO3aTpaThl, CHHMKEHHEe Onepa-
THBHOCTH NOJIyUeHHsl HA3eMHBIX AAaHHBIX H yBeJHUYeHHe OINHOOK Ha-
XOXKJIEHHS HCKOMEIX XapaKTepPHCTHK JJs MOCeBa.

Meroduka modersnbix pacrenuil. CymecTBeHHBIM IIaroM Bhepen
M0 CPaBHEHHIO C TPAAHIHOHHBLIMH MOJIEBLIMH MeTOJAaMH Gblja npe-
noxennast 0. K. Poccom n B. Poccom meronnka MCP [45, 46],
KOTOpasi Mo3BOJiseT NOBLICHTH OMEPaTHBHOCTb (PHTOMETPHUECKHX Ha-
Galofenuil NPH OUEHKAX CPEIHHX /IS NMOCeBa XapaKTePHCTHK. B Ha-
ux  pabotax 3Ta MeroAHKa OblIa HECKOJBKO MOAH(HUHPOBaHA
C Y4eToM NPOCTPAHCTBEHHOH H3MEHUHBOCTH (DHTOMETPHYECKHX mapa-
METPOB H 3aBHCHMOCTEH MeXAY [EePBHYHBIMH CTATHCTHYECKHMH
XapakTepHUCTHKAMH W IycTOTOH moceBa. B Mertoanke mMoaesbHBIX pacTe-
uuii (MMP) ans coxpauiennst o6beMa BHIGOPKH 06pasioB pacTHTeb-
HOCTH (HanmpHMep, YUETHBIX IJOMIAZ0K) Ha OJHOM TOJe TOC/eL0Ba-
TeJTbHO onpefensiorTes: 1) auHefinble pa3Mephl (MepPBHUHBIE CTATHCTH-
YecKHe XapaKTePHCTHKH) OTJAeNbHBIX ocobeil Ha MaJbX BHOOpPKAx;
2) nepexojiHble SMNHPHYeCKHE (YHKIHH OT .nHHeﬁm:ix pasmMepoB
K miomajiu (PHTO3JeMEHTOB Sg W 3amacaM HaA3eMHOI uromaccsl
Mg OTHAeNbHBIX ocobeit; 3) 3aBHCHMOCTH MeEXKJIY rycToToil crebie-
cross N w JuHeHHBIMH pa3MepaMH OTAeJbHBIX ocobell (Hanpumep, BHI-
coroii H). 3asepmalomum sranom MMP spasiercss pacuer uepes N,
Sy M mg CpPeJHHX AJS moceBa XapakrtepuctHk L w m. B otawume or
MCP, 8 MMP npenycMoTpeHO onpejeneHHe THCTOTPaMM pacnpene-
aenuss N, H n yctaHOB/IeHHe MepeXoAHHX (GyHKUMi 115 Kamao#l rpa-
IalH| 3MITHPHYECKHX pachpeleseHu .
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Haw mHoronernnit onwmit noseBnix uccaemosanuii B XepcoHCKO#H
006/1acTH MOKa3aJ, 4TO AJS MIUeHHIIL (Tak xe Kak M AJsl KYKypy3bl
[46]) B KauecTBe OCHOBHON mepBHUHOI XapaKTePHCTHKH MPH Olpeje-
JeHHH L u m Ha Bcex ¢penodazax 1esecoobpasHo HCNONL30BATh Bbi-
cory pacrtenud. Ilpuuem TOYHOCTHL onpemesenusi L u m. BO3pacTaer,
€CJIH B NMEePHOJ KOJOLIeHHe—IBETEHHEe YYHTBHIBATH AOMNOJHHTENbHO YH-
CJ10 3eJIeHBIX JIHCTBEB, B MEPHOJ MOJOYHO-BOCKOBOH CHEJOCTH — cpen-
HHil guameTp cr1ebasi der. Ha 3aBeplIeHHH BereTalHH 3aBHCUMOCTh
Sp oT H B uenoM ocnaGeBaer, HO TEHICHIHS K YBE/IHUYCHHIO S; OJHOTO
pacTenust npu GoJbluell ero BeicoTe coxpansiercsi. s 03MMOH Mie-
HHILL KOJHYECTBEHHbIe OUEHKH CBsseli Mexay s; u H mnpusenens
B raba. 2.15, a nauuble taba. 2.16 u 2.17 NOATBEDXKAAIOT 3HAUYCHHE
JONONHHTE/IbHBIX TPH3HAKOB — YHCJAA JHCTLEB H dey B onpezaene-
HHH S,

Caenyer oTMeTuTh, uTO B nepuoa or Havanaa crebaeobpazoBanus
A0 HACTYIJIEHHST MOJIOYHOH CheJocTH Hanbo/ee BhpakeHa nugdepen-
LHalua TMpHBeAeHHbIX B Tala. 2.16 3aBHcHMOCTell MO COCTOSHHIO [10-
ceBoB. Tak, manpumep, B denodasy userenme pacTeHHs OAHOH BhI-
COTBl B [0CEBAaX XOPOLIEr0 H YJAOBJACTBOPHTEJBHOTO COCTOSHHA tdop-
MHDYIOT DaBHYIO S; NMPH PasHHle B OJHH JHCT HA pacrenwe. Tak Kak
T4 TEHACHUHA CcOXpaHsieTcsd NpH oauHakoBod N, 8 MCP u MMP
AOMKHO OBITH NPEAYCMOTPEHO ONpeaeseHHe NepPexoaHbX GYHKIIHHA
€ yueToM oO6LIero COCTOAHHS NOCEBa.

O6bem BHIGODKH AJSt yCTAHOBJIEHHS NepexoHblX SMIHPHUYECKHX
dyHKuHE 3aBHCHT OT KOoHeuHOH 3amaun. Eecau Tpebyercs MOJYYHTH
Cpeanue nnis moceBa 3HAuYeHHst L M M, To obbeM BLIGOPKH He NpeBbl-
maer 30 ocobeii; ecan tpebyercss Halitu SMIIHPHYECKHE paclpejeJe-
Hust H, dex, sp 0 mg, T0 06beM BHIGOPKH onpeaensieTcss Npexjae BCEro
B 34BHCHMOCTH OT NPOCTPAHCTBEHHOH HEOAHOPOAHOCTH MOCEBa, HO
ocobeit 10/xkHO ObiTh He Menee 100. JIas BHIABAGHHS 3aBHCHMOCTel
Mexay N m H B noceBax NIeHHIB A0CTATOYHO HPOBECTH H3MEPEeHHs
Ha 20—40 yuetnbX miomaakax pasmepom 0,25—1 w2, OTmeTumM, uTo
HauGo/IblIKe TPY/A03aTPaTH NpH peanusawnn MMP cBS3aHl ¢ noJy-
UeHHEM JNaHHBIX 00 SMNHPHYCCKHX pacnpeneeHHIX N.

Hceruunoe suauenne L nas noceBa B mesiom HOJYYHTH HEBO3MOXKHO,
H J1i06asi MeTO/MKa [O3BOJSET ONPeAeNHTh 3T0 3HAYCHHE ¢ KAKHM-TO
npubauxkenneM. [lorpemnocts Mertona uesecoob6pasHo ONEHHBATL Ha
YHCTHBIX MJOIAKaX, Ha KOTOPbIX, CPe3aB BCe PACTCHHS, MOXKHO Of-
PELCJTHTE HCTHHHOE 3HAUCHHE HMCKOMBIX (HTOMETPHUECKHX TapaMmer-
poB. M3 nanupix raba. 2.18 caeayer, uto Jayuiee npubamKeHne
K HCTHHHEIM OLEHKaMm JIOCTHraeTcsl NpH Hcenosb3oBanun MCP u MMP,
IpHYEM pacXOXJeHHe B pe3y/bTarTax, MOJYYEHHBIX 1O JBYM MeTO-
AHKAM, TeM MeHblie, uYeM GoJbuie NPOCTPAHCTBEHHAS OXHOPOI-
HocTh PTI.

[Tpoctpancreennas usmenuusocre uromerpuveckux napamerpos
8 nocege. V13 napamerpoB, Ha ocHoBe KoTopeix B MCP u MMP na-
XOMuTCs cpeanee N1 rocesa 3Hauenue L, B Goabiiell crenenn Bapm-
Hpyer N (rabxa. 2.19), oco6enno B moceBax YAOBJCTBOPHTENBHOrO H
naoxoro cocroanuii. Otciona ciaenyer, yTo NOrPEUIHOCTH KOHe™
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[ (H)

By 32BHCHMOCTH S,

0547 H + 0,00003H?
208H + 0,0012H*

0249H + 0,0002H?

14H + 0,0008H?
2,44 — 0,0548H + 0,0004H?

054H + 0,0003H2

58 —0
38—0
54 —0
79—0
12—0

(0,0198H)
0171H 4 0,00015/12
YHCJIO 3eJeHBIX JAHCTbeB, d — CpeaHnH

Xd)'

—0,166 40,0037/ — 0,00006H?
—0,0851 4 0,00433H

—0,0494 4 0,0029811
—0,0491 + 0,00371H

0,825 — 0,0168H 4 0,00014H2
0,0829 e

0,795 —

Cocroasne nocesa
¥ 10BJIETBOPHTENBHOE

Y 10BaeTBOpHTEABHOE
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[Troxoe
Xopotuee

»

, 1] — KOppeJsilliOHHOe oTHollenue (r, N npH yposHe 3unaunmoctu 0,05). Penodasui:
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”»
Y 1oBaeTBOpHTENIBHOE,

Xopoiuee
8
xopotiee

To xe

BT | Or naoxoro o xopouero

tasa
K

DeHO-

L

3aBUCHMOCTH MeMJy NJOIAALI0 JHCTHEB S,; W BHICOTOH f{ OTNEJBHOr0 pACTEHHs B NOCeB2X O03MMOH nmeHuubl Besocras |
NapakTepHCTHKa

Ta6aunua 2.15

San
Saa
Saa
San

for)
(%]

Hononuureabinle XapakTepHCTHKH COCTOAHHA OAHOTO pacTeHud! Mya

Mpumeuanue.

nuamerp crebias, MM, r — KOI(QGHIHEHT KOPPeasiiHy
BT-—-B[';XO,E{ B .priﬁxy, K — keaowenne, LI — usetenne, MC u BC — MosouHasi U BOCKOBasl CHEJOCTb.

Sa

Tabauua 2.16

Hamenenne cpepneii naowanu senemoro amcra (Am*) opHOro pactenus B mocesax
UIEHHUB B 3ABHCHMOCTH OT 4HCAAZ 3€1€HbIX JHCTBEB M BBICOTH pACTEHH.
Xepconckas o6aacts

(copr Besocras 1, denodasa userenne)

BoicOTa pacTeHHit B ecTecTBeHHOM MOJOM EHHH, C©M
Yneno senennix
Cocrosinue nocesa AHCTheB

85 90 95 100 105 110
¥ nosaerBopHTEB- 2—3 0,11 § 0,11 10,156 | 0,156 | 0,16 | 6,14
HOe 3—4 0,14 10,16 | 0,151 0,18 | 0,22 { 0,2
4—5 0,26 { 0,25 | 0,25 | 0,30 | 0,42 | 0,50
Xopouiee 2—4 .11 10 1018 | 019 10 1%
4—5 0,16 | 0,14 [ 0,26 | 0,40 | 0,28

Tabauua 2.17

Hamenenne cpenneii cymmapnoit niomanu auctben (AmM?) onHOTO pacTeHus B NMOCEBax
MUICHHLb B 32BHCHMOCTH OT CPeJLHEr0 AHaMeTpa cTe0as M BHICOTHI pacTeHHil.
Xepconckas oGaacts

(copr Besocras |, nocesn YAOBJETBOPHTEALHOTO H XOPOUIEro COCTOAHMI,
theiodasa MosouHas cnenocts)

BbicoTa pacTennil B eCTECTBEHHOM TONOMEHHH, CM
Huamerp

Xapakrepucruka creban,
My 80 90 95 100 105 110 115 120

[Maowans 3eneHbIx <3—5 |0,1010,12/0,12/ 0,12 | 0,14 [ 0,18 | 0,20 | 0,24

JucTbeB  S34 5—>5 (0,14/0,14]0,14| 0,15 | 0,18 | 0,20 | 0,26 | 0,40
Obuwas naomane <3—5 |0,14/0,18(0,20| 0,24 | 0,24 | 0,27 | 0,28 | 0,30
JucTeen 8, 5—>5 (0,14(0,14|0,16]| 0,12 | 0,16 | 0,18 | 0,32 | 0,32

OUEHOK L /i 10Jsi NPEHMYLECTBEHHO CBA3AHBI C NOrpPelHOCTA MU
oueHok N. [lasi toro uyto6bl o6ecnednTh HaXoXKieHHe L ¢ OWHGKOHN
Mesee 10 %, HeoGxoanmo 3nauenust N noceBa onpeienuTs ¢ omnGKOM
He Goaee 5 9Y%. Ob6bem BBHIOOPKH, AOCTATOMHBIL NS OLEHKH N ¢ 3a-
JAaHHOH TOYHOCTBIO, JIETKO YCTAHOBHTH MO M3BECTHBIM dopmynam, suas
npumMepHO Kospouuuent Bapuauuu N. Yuurtbisas peasbubie Cv, Mo-
JKHO KOHCTAaTHPOBAaTh, 4TO AJfA OUeHKH N ¢ owubkofi 5 Y npu P=
=0,9 tpebyiotcss BHOOPKH OGLEMOM B HECKOJBKO COTEH TOMEK. Ko-
JoCcajbubie TPYAO3aTpaThl [Jsi TaKOro oGbeMa BHIOOPOK MOMKHO CO-
KPaTuThb HCXOAS M3 TOTO, YTO NOCJe 3aBeplueHHs crebGaeobpasoBanus
N CcTaHOBHTCA OTHOCHTEJBLHO YCTOHUHBOH XapaKTepHCTHKOH moceBa.
C 3710it e uHeablo Lenecoo6Pa3HO HCMOIB3OBATD KpynHOMacluTabHele
CHHMKH TOJIed A4 BBIJIEJSEHHS KOHTYPOB Pa3JaHuYHOH CTPYKTYpOIl
oceBa H Jajiee NPH HAa3eMHBIX 06c/ie0BaHUAX OUeHHBATL N; B mpe-
Ae/ax KaXKJA0To KOHTypa no nepecyeram Ha 5—15 yueTnbx nJomagkax,
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Ta6aurua 2.18

Onpenesenne sanacop HajA3eMHON (GHTOMACCH W OTHOCHTEJbHOI NOBEPXHOCTH
(huTo3/eMeHTOR B NOCEBAX O3MMON NIEHHIILI (yuernste nuomanxu 0,25 m2)

| Meroanka

Denodazal N sxa/m? DOpakuua

11 EIIIIVIV

1
‘ (m, L) l

3anac maaseMHofi ¢uromaccw (aans | meromukH naHa chipasi Macca m B Kr/m?,
ans 11—V — orkaonenns B %)

MC 460 | O6masn 2,36 | 459 | +45 | +28 | 410
500 ¢ 2,28 | 479 | +33 | +18 | 49
740 " 4,71 | 455 | 431 | +10 | 49
992 2 G4l 451410 7] -8
MBC 384 : 235 |48l —14] 481 =5
698 . Lo 4ol 4] 44
BIIC 424 . 8.0 | 424|416 +4] ~3
808 5 4,16 | 420 | +14| 48| —7

OrHociTenbHas NOBEPXHOCTL (HTO3JIEMEHTOB (ans 1 metopmkm mamo L B m2/M2,
aas 11, V— otknonenns B %)

McC 650 O6uias 3,45 +42 | — - +8
3eJieHBIe JTHCThA 2.37 +42 [ — - —+9
JKearo-senensie aHCTBA 0,17 —78 - — | +29
Creban 0,76 +87 | — — —5
Koaocsn 0,15 —60 | — — | 420
MBC 384 O6wasn 2,18 —+21 - — 0
3enenble AHCTLA 0,50 -+82 - — =B
HKenaro-zenenpvie anHcTha 0,30 —57 | — - +13
Cre6an I, 1= +15 —_— —_ —
Konocha 0,23 —17 - — +17
BIIC 808 O6masn 3,68 +26 | — — +1
3enensie JHCTBHA 0,76 —+89 - — —+23
HKearo-senensie JHCTLS 0,32 —68 | — — | —28
Creban 2,19 +16 | — — +4
Koaocos 0,40 +25 | — — | —I12

Npumeuanne. Meroauka: I — noanoe cpesanHe pacTeHHHi Ha nJuoLLaIKe;
pacuer: Il —no 10 pacrenmsm, B3ATHM NOAPSA ¢ paaka, 11l —no 10 pacrennsawm,
cayuaiiio B3ATHIM ¢ naomankd, IV—no MCP, V — no MMP. Penopaza: MC —
MoJouHas cnenocts, MBC — monouno-Bockosas cneaocts, BIIC — BOCKOBAS — nod-
Has CHeJ0CTh.

a 3HaueHust N a5 BCero moceBa HafTH Kak CPelHeB3BEUICHHOE ¢ yye-
TOM OTHOCHTE/IbHOH NJIOIUIaJAH KOHTYPOB.

OueBHAHO, YTO OWHOGKH ONMpeeNeHHS CPeAHHX XapaKTepHCTHK
AJIsl TOCEBA 3aBHCAT HE TOJBKO OT NMPEACTABHTEJNLHOCTH BLIGOPKH, HO
H OT CXeMBbl, 10 KOTOPOH NMPOBOAHTES c60p (hHTOMeTpHUeCKO# HHBOP-
MauuH. BGop onTHMaabHON cXeMBbl (paclnosiokeHHe TOUeK, pa3Mepsl
YHETHBIX NJOIIAA0K, PacCTOSIHHE MeXAY HHMH)— OILHH H3 HauboJee
CTOKHBEIX BONMPOCOB METOJHKH HasdeMHBIX obcienoBannii. Ha npaktuke
HCIIOMBE3YIOTCS BCEBO3MOXKHbBIE CXEMbl, B TOM WYHCJe IUIOLIAAKH Pacio-
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Ta6auna 2.19

XapaxktepHbie 3HaueHusl Koadduunentor Bapuauun Cv (%) AnS HEKOTOPBIX
(HTOMETPHYECKHX NMAPAMETPOB B MOCEBAX O3HMON NMUICHMIb PA3NHUHBIX COCTOSHAMI.
Xepconckas obaacTsb

QPenodaza H H po dcr Sy N B n L
Brixox 13--20 | 28—30 | 26—29 | 20—26 | 23—170%*| 30—170*| 30—190%| 30— 190*
B TpyOKy
Lisetenne— | 7—15| 9—18|13—30|24—28|25—110
KoJIolleHHe

Moaounas | 12—30|12—20 [ 23—40 | 23—30 | 27—100*| 35—80 | 24—200*|30—110*
CHENIoCTh
BockoBas 15—17 | 12—20| 14—20  21—40| 38—48 |63—68 35—61 *
cnenocTh ,

[Ipumeuanne. H —Buicora paccesiHus B BHTAHYTOM nNoJoMKeHuH, Hor —
aauHa crebas, der — Cpefiiuil AHAMETp CTeOJ]S, Sy — CPeAHAs IJOMAAb JHCTHEB
opHoro pacrenns, N — rycrora creGaectost, B — NpoeKTHBHOE MOKpPHTHE, M — oOuIHil
samac HansemHoit ¢utomaccsl, L — cyMMapuas OTHOCHTe/bH25l TNOBEPXHOCTL (DHTO-
SJEMEHTOB; OILEHKH, OTMeUeHHbie 3Be3J0uKofl (*), HoJyuyeHsl NOYBEHHO-GOTAaHHYECKOH
rpynmnoii [TapTHH NOACHYTHHKOBHIX TeorpadHuecKHX 3KCIEePHMEHTOB reorpadHueckoro
akysbrera MIY [26, 27] npn BuiGopke na kaxaom noie B 30 yueTHHX maouLa-
AOK, 3HAYCHHA M W L NpH 3TOM HaXOAWJHCh METOAOM IIOJHOTO CPe3aHHs pacTeHHMIl
Ha yyeTHBIX miaomaznkax 0,25 m2

JaraloTes Mo OAHON HJAH HECKOJNLKHM JHAroHajsM, M0 Nepecekaio-
WHMCSE TPAHCEKTaM H T. I, NPUMEHseTCH c/ydyafiHblii WA peryasipHblit
IIar MeX1y TOUKaMH, pa3Mepbl CaMHX YYeTHHIX MJIOLIaJ0K BaPbHPYIOT
ot 0,0625 mM? 10 HECKONBLKHX KBaAPaTHHIX MeTpoB. PasmooGpasue Me-
TOAHYECKHX PeKOMEeHAAUHH CBA3aHO KaK C TNPHPOJLHON H3IMEHUHBO-
ereio PIL, Tak u ¢ 3agauaMn KOHKpeTHBIX HccaemoBanuii. IIpu oueHKe
CYMEeCTBYIOIIHX METOAHK CJeAyeT YYHTHIBATL, 4TO GOJLIIHHCTBO H3
HHX paspabatbiBanoch 6e30THOCHTENBHO K 3ajauaM AHCTAHIHOHHOTO
sonauposanus. Ilostomy onepaTHBHOCTD METOAMKH M BO3MOMKHOCTH
Ha ee OCHOBe OMNpele/sTh MaciuTaGhl MPOCTPAHCTBEHHOH HEOAHOPOJ-
noctn PI1 we npunnmannch Bo BHHMaHue. Kak yiKe oTMeuasocs,
MCP n MMP 1n03Bosifll0T yBeJIHYHBATL ONEPATHBHOCTH HA3EMHBIX HAa-
Gaiofennii 3a cueT MCNO/L30BaHHS NepexoaHbx ¢yukumuii. Ho paxe u
B 3THX METOJAHKax HeoOXOJAMMO NpeaycMaTPHBATL ONEPAaTHBHOE MOJY-
UeHHe JOCTATOYHO OOBEKTHBHBIX OLEHOK SMITHPHYECKHX pachpejee-
HHIl M cpeJlHell /18 moceBa IYCTOTHL.

C ueabio BLISABICHHSI Pa3MepoB MSATEH TeTePOTeHHOCTH H 06OCHO-
BaHHf THNA BHIGOPOK B MOceBax O3HMOH IMUIEHHIE HAMH OBLLAH TPO-
BelleHBl CMEeNHaJbHBIE CEePHH MeTOJHYecKHX HaMepeHuit N no Tpan-
cektaM JAauHoi 500 M u B npenenax kBaaparta 3,24 ra [l14]. [as
TOro uToGH aNpPHOPH CHATL BJAHSHHEe peibeda, HU3MepPeHHs BHIMOJHSA-
JHCh HA MJIaKOPHBIX ydacTKaX. [IpeBapHTEeNbHO, HA OCHOBE MOJHOTO
cpe3anusi pacTeHHMi ¢ KBaapara 2,5X2,5 M, GBJIO YCTaHOBIEHO, 4TO
OLEeHKH, MoJy4eHHble A5 y4eTHHIX naomanox 0,25 m2, MoxHO mocro-
BEPHO pacnpocTpanaTs Ha naomaan po 1,5—2,5 M2 Hcxoas us storo

5 3akaa N 734 65




yuerHble mromanku 0,25 mM? Baoab TpaHCeKT W B npeiesax Ksajapara
pacnosarajnce gyepes 1—1,56 m.

OnHAM H3 OCHOBHBIX METOAHYECKHX Pe3yJAbTaTOB IPOBEAEHHON
pabothl siBJsieTcs BBIBOJ O HA/JHYHH [SATEH HEOAHOPOAHOCTEH C JH-
HeiiibiMH pasmepamu oT 15 no 50 M. Tak Kak 3T nATHA JOCTOBEPHO
BblAe/d/iHCh Ha ABYX OOCJel0BaHHBIX NOJAX C [OCEBAMH XOPOLIEro H
YAOBJETBOPHTENbHOTO COCTOAHHH, MOJKHO NpeAnoJaratb Ux 006yc/oB-
JEHHOCTb arpoTeXHHYeCKHMH NPHYMHAMH (B NEpPBYIO OdYepedb CIlO-
cobom ceBa u ob6paborku nouswl). [TOHsITHO, YTO XapaKTepHHe pas-
Mephl MATEH MOrLyT BapbHPOBaTh B 3aBHCHMOCTH OT PacuJeHEHHOCTH
peabedpa u necTPoTh NOUYBEHHBIX YCJOBHH B mpejenax nogs, (uro-
NMaTOJOrHYECKOr0 H (PHTOCAHHTAPHOTO COCTOSHHS MOCEBOB, OT HAaJH-
YMsi KOJIOHHH TPBISYHOB, IOJIeraHHs, 3acyXH H APYLHX AHOMAaJbHBIX
SIBJICHHH. Y4uTHIBAs MHOrooGpase NPHYHH, OOYCJAOBJHBAIOMHAX MPO-
CTPAHCTBEHHYIO HEOAHOPOAHOCTb IlOCeBa, H AampHOPH HEH3BECTHHIE
Macmtalbl HeOJAHOPOJAHOCTE!H, yueTHBIE IVIOMWAAKH B NOCEBaX MIUICHHIB
JKeJaTeJbHO pacnoJiarath NpH IepeMeHHOM PAaCCTOSAHHH MEXKAY HHMH
(or 1 mo 500 M), uto 3aBenoMO OGECNeYHT BepOSTHOE MONajaHHe
B BbIGOpKY pasHoMacliTabHBIX HEOZHOPOAHOCTEH.

B xoze storo e sxkcnepHMeHTa Takxe OBJIO AOKazaHo, 4TO TOY-
HOCTb OLEHOK CpeAHHX 3HaueHHH N M B, NoJydeHHbIX 10 H3Mepe-
HHAM BAOJb OJAHOH TPaHCEKTH, B cJjyuyae paBHOro ofkemMa BHIGOPOK
(Ho Gosee 30 yueTHHIX NJOLIAJ0K) HECYUIECTBEHHO 3aBHCHT OT THIIA
BLIOOPKH.

PenpeseHTaTHBHOCTL OAHOH TpaHCceKTH OblIa MpoBepeHa MO AaH-
HbIM H3MepeHuil B npeienax xBaapata 3,24 ra. IlpeaBapuTesabHO
6bl10 yCTaHOBJEHO, YTO NPH CYylLecTBYIOLleH Ha MoJie MO3aHYHOCTH
B pacnpeneisenun N pasHble BapHaHTH BLIGOPOK NO3BOJSIOT OMpese-
Jath N ¢ oTk/JAOHeHHeM He Gojsee *10 Y% ot 3HavyeHHs ycJOBHO Te-
HepaJLHOro CpejfiHero, MOJYUYeHHOTO NpH BHIOOpKe M3 357 YUYETHBIX
naowanok (raba. 2.20). Ilpuuem naubonpiine OTKJAOHeHHS OBIIH BHI-

Tabauma 2.20

IMNUpPHUECKHE pacnpefeNenus rycrotbl creGaecros N, nonyueHHble NpH PasHbIX
BHIGOPKAX B MOCEBE O3MMOH MIEHHIB Y/OBJAETBOPHTEJBHOTO COCTOSHHA Ha ceHodasze
MOJOYHOH CNeA0CTH

= 5;2 N 3k3/0,25 m? --E:
Tun BuGOpKH; paccTosuie | = SE« a,
MexLy TOYKAMH, M 226 E ) i T T I . =
g2Z3 <30 | 3150 | 5170 | 71-90 [91—120] 2120 | \ 2
Peryaspuas cerka; 1, 5, 357 0,036(0,15410,306|0,24010,182(0,082| 75
16 229 0,01710,151(0,293|0,247|0,192(0,100| 78
Peryaspuas cetka; 15 169 0,054|0,154(0,32510,219]0, 195 0,0‘].'J 9
30 49 0,061(0,18410,285)10,245)|0,184 (0,041 | 71
60 25 0,080 (0,080 (0,400(0,200|0,200(0,040| 71
Cayuafinpie TOYKH 1O 171 0,050(0,131{0,38410,242(0,118(0,075] 7
BCeli nJjomaau .
HOnarouans, caydaiinoie 3 0,036|0,143(0,321(0,393 0,107 69
TOUKH
Jluaronann, peryaspHble 30 0,038|0,115|0,346 {0,386 (0,115 68
TOUKH
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ABJeHbl NpH BHGOpKax mo oAHOH u3 auaronanei. Janee ma ocHose
MOJAEJbHBIX BapHaHTOB IPOCTPAHCTBEHHOH CTPYKTYPhl, HOCTPOEHHBIX
nyTeM H3MeHeHHs: KOH(HTypaUHH H B3aHMHOTO PachoJOXKeHHs MATeH
¢ pasHoi N npu coXpaHeHHH ee SMIHPHYECKOTO pAacnpeiefeHHs H
CPe/lHer0 3HAYeHHs [/ peajbHOr0 mocesa, OLLIO YCTaHOBJEHO, YTO
NpH OAHHAKOBHIX BHIOOPKAX H paBHBIX HX o6bemax omeHkH N cyuie-
CTBEHHO 3aBHCAT OT NPOCTPAHCTBEHHOH CTPYKTYPH noceBa (Taba. 2.21).

TaGanua 2.21

Cpeanue 3HaueHMs TYCTOTHI CTeGecTos N, NOAYYEHHble NMPH PA3HBIX BuGoOpKax,

M MX OTKAoHenHa AN; (%) or N=15 3k3 /0,25 M?, MOJy4YeHHOTO NPH peryaapHOi
sbifopke o0beMoM B 357 yuyeTHbIX NJAOWANOK

Peryaspnas ceTka Juaronanu

P v ; ; | Ko
npocT- Xapak- TypHasa
PAHCTBEH- TepHC- BuIGOp-

HOR CTpyK- THKa 15 30 60 peryasp- | cayuyailusie | cayuafiHbie Ka

Typnl HbIE TOYKH TOUKH TOUYKH
=169 n =49 n=25 n=3a

A N 72 71 71 68 69 73 72
AN; |—40| —53| ~-53| —93| —8.0 | —2.7 | —4.8

B Ni 3 69 52 52 55 69 |
AN, |-40] —8,0] =307 | —-307]|-%71] 80 |58

B N; 72 63 55 89 90 92 74
ANG =461 <16,0 | —26.7 18,7 20,0 g T =13

I Ni 72 83 93 71 68 71 74
AN; |—4,0 10,7 9,0 | =88]k ug8 1 by iR

Ilpumeuanne, Bapnaute cTpyKTypH: A — MCXOAHAR CHTyamHs, peajabHO
nabaicjiaeMasi B moceBe Ha MJomanx kKeanpata 3,24 ra (Coy=389%); B—I — mo-
deibHbie cHTyauun; B — nosnocuatas cTpykTypa (B HATYPHHX YCAOBHAX MOZKeT
OBITL CJICACTBHEM HEPABHOMEPHOrO ceBa, (OPMHPOBATHCS NPH MOJEraHHH, NMPH MOA-
CEBE H3PCKEHHBIX YYacTKOB, (PHTONATONOTHYECKHX SBJAEHHAX H T. I.), B — kpynso-
drperaljHoOHHasi CTPYKTypa C NOCTeNeHHHIM YBeJHYEHHEM TYCTOTH BAOJAL | juaroHatu
K oauofi cropone kmaapata, I' — KpynmoarperaluoHHAas CTPYKTYpa TpH NOCTENCH-
HOM YBEJHEHHH TYCTOTBI OT Hepudepuu yuacrka K ero ueHTpy (sapuantel B u T
BOSMOJKHLI B NOCEBAX, PACHOJOMEHHHX Ha CKIOHAX, NPH BHIPAKEHHOCTH 3PO3HOHHBIX
MPOLECCOB, HANNUHH KPYNHHIX NATEH 3aCOJEHH#A, HePABHOMEDHOM BHECEHHH YHOGpe-
HHi, BapHaHT I' BO3MOXKEH TaKike NPH OPOLIEHHH B LEHTPE NMOAA H T. IL); 71 — 00BbeM

BHOOPKH (4HCAO yYeTHHX Tiomanok 0,25 m2). [laa KourypHoit BHGOPKH N; BHIH-
CAAIHCh KaK CPeJIHeB3BElleHHOe ¢ YYeTOM IVIOMAaAH KOHTYpa.

HesaBucHMO OT xapakTepa pasMelleHHs TSiTeH, TOJbKO BEHGOpKa J0-
CTAaTOYHOro oGbeMa N0 TOYKaM, CAy4aliHO pasMelleHHHIM M0 BCef
[I0ManH, peryaspHas BEHOOPKA NpH paccTosiHMH 15 M Mexay Tou-
KaMH, a TakKiKe KOHTypHas Bu6opka o6ecneydBalOT OUEHKH N
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C OTKJOHeHHeM He Oosee =+5 % OT YCJIOBHO reiepajibHOTO CPEeJHEro
3Havennsi. [IpH yBeanueHHH paccTOAHHA MeXKAY TOUKAMH, PACHOA0KEH-
HbIMH peryyisipHo, U npu oOc/efoBaHHH BAO0JAb JAHaroHajedl OTKJIOHE-
HHs N Bospacrawr 10 =30 %. CiaeacTBueM TOJBKO yKa3aHHBIX BBIILE
ouinGox ocpeaHenuss N Moryt ObiThb CjelylOllHe OTKJIOHEHHS B Cpefl-
HHX 1J15 nmoceBa 3HAueHHAX Ly M Lsx, paccuntaunsix no MCP wan

MMP:

N=T5 axa/u? T,=1,41 + 0,04 T, =0,87 % 0,02
+ AN (%) =5 1,36—1,51 0,82—0,91
10 1,30—1,53 0,78-0,93
20 1,15—1,72 0,70—1,04
30 1,01—1,87 0,60—1,13

$IBHAsi 3aBHCHMOCTL Pe3y/bTAaToOB, MOJYYEHHBIX NPH 06C/e0BAHHN
10 JHAaroHa/jsiM, OT HPOCTPAHCTBEHHON CTPYKTYPH CBHJIETEJLCTBYET
O TOM, UTO METOAMKY AHaroHatel (HAH OTACJABHBIX TPAHCEKT) HeJb3sd
PEKOMEeH/I0BaTh KaK YHHQUUHPOBaHHYIO NpH (puTOMeTpHuecKHX obcae-
JOBAHHSX CeJbCKOXO3SIHCTBEHHBIX TOJIeH H eCTeCTBEHHBIX TPaBOCTOEB.
Boabmine Tpynosatpatsl, HeoOXoauMmble s obecnededusi caydyaidHOM
H pery/aspHoH BLIGOPOK AocTtaTodHoro ofbeMma, Tak:Ke JesnaloT Hepa-
LHOHAJbHBIM HX HCHNOJNb30BAHHE, XOTH NPH OTCYTCTBHH AaNPHOPHLIX
JaHHBIX peryJ/spHas BbOOPKA €O CMelaHHBIM IHATOM ONpPOCA MOMKET
AaTh NoJje3nyw HHGOPMALHIO O CTPYKTYpe moceBa [AJs HHTepIpera-
IHH pe3yabTaTOB AHCTAHIIHOHHBIX M3MepeHHiH, BLITOJHEHHLIX anmnapa-
TYPOH BBICOKOTO NMPOCTPAHCTBEHHOI'0 pa3pellieHHs. YUHTHIBAs MOJYUYeH-
Hble pe3yabTaTHl, TOMLKO KOHTYPHYIO BHGOPKY MOXKHO PEKOMEHL0BATD
Kak HauboJjiee ONTHMajJbHYIO NPH BCeX BapHaHTaX NMPOCTPAHCTBEHHON
crpykrypsl PII. Onnako onmepaTHBHAas ee peaJH3allHs, Kak yime OT-
Meya/jioch, BO3MOMKHA NPH HAJHYHM KPYnHOMacuITa0HBIX (OTO- HIH
TEJIeBH3HOHHLIX CHHMKOB JHGO B cJyuae IpeABapHTEJbHBEIX a3POBH-
3yaJbHBIX 06C/e/I0BAHHSX MOCEBOB.

Taxum ofpas3oM, npH COBPeMEHHBIX (HTOMETPHUECKHX METOAHKaX
(1 B ocHOBHOM H3-3a OIIKMOGOK OCPe/HEHHs N0 MJIOILA]H 1oceBa) BpPsia
JIH peajbHO TOJAYy4YeHHe 3HaveHHH L u m ¢ ownbkoid menee 20 %.
BoJsiee TouHBEe OLEHKH BO3MOMKHBI /11 HeGOJLIIHX YUacTKOB MOCEBOB
HJH TPaBOCTOEB MPH CMNEHHAALHO MOCTAB/JICHHBIX 3IKCNEPHMEHTaX.

He yayumiaer CHTyauulo W NpHMeHeHHe BMecTO L NPOEKTHBHOIO
NOKPEITHS. XOTS HCHOJAB30BAHHE BH3YAJNBHBIX OUCHOK B u T03BOJAET
TOBLICHTL OMEPATHBHOCTL Ha3eMHBIX H3MepeHHH, HO HeH30exHO co-
NPOBOMKAAETCS YBEJIHUECHHEM CYMMapHBIX OIIHOOK 13-3a CyObeKTHBHO-
cry HaGaiogatens. Kpome Ttoro, BennuuHa B sBasercs He MOJHBIM
aHajsorom L, Tak Kak OHa He OTpa)aeT KPaTHOCTb NePEKPLITHA MOA-
CTHJAAIONEeH MNOBEPXHOCTH TJIOMAAbI0 (HTOJEMEHTOB M COOTBETCT-
BEeHHO He MOXKET XapaKTepH30oBaTh MpOIecc paccesiHHs H IMOrJIOIie-
HHUA H3JyueHHsi BO BceM oOneme PIL
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OaHHM H3 BOSMOMHBIX NOAXOAOB K MOBHLIUEHHIO OMNCPATHBHOCTH
Ha3eMHBIX HaOMIOAeHHA M K yBeJHueHHI0 oObeMa BBIGOPKH To Beel
Iomaay o6bekTa ABJASETCS YCTAHOBJIEHHE SMIHPHUECKHX 3aBHCH-
MocTefi mexay L u B. Ho Tak kak CBfi3b MeXAY 3THMH mapamer-
PaMH B 3HAYHTEJbHOH CTeNeHH ONpPeAe/sieTCsl NPOCTPAHCTBEHHOM
opueHTalHeldl (HTO3JEMEHTOB H HX HPOCTPAHCTBEHHBIM PAa3MEIIEHHEM
(cM. nwxe 2.4.4), mabaonaercss Gosbuias NPHPOLHAA H3MEHUHBOCTD
Gynkunit B(L) [13]. [TosToMy oueBHAHO, 4TO s YCTAHOBJIEHHS H
TeM GoJiee /sl CHCTEMAaTH3auHH MOAOGHBIX 3aBHCHMOCTell TpeGyloTes
Crennanbuble neeaeaoBanns B pasanunbix PIT ¢ yuerom ycaosmit npo-
H3pacTaHHsd H CTaAHH (PeHOJOrHYecKoro pa3BHTHS pacrtenufi. Mcenoan-
30BaHHe Ha NPAKTHKe BMeCTO 3aBHcHMOcTell B=f(L) sMmnupuueckux
KOHCTAHT THNA HHAEKca nepekpuiTHs JucTbeB LOI (otHomienne Ly
BJ0/b JIHHWM BH3HpPOBaHHA K B, npeanoxennoe D. Ferns B 1984 r.)
TAK/Ke BO3MOMKHO NOcje NPOBeNeHHUs! NpPeABapHTEbHBIX I0JEBbIX 3KC-
nepHMEHTOB.

Honoanureasnoie ucrounuku owwbox. Ms umena apyrux peanb-
HBIX MPHYHH OWHOOK onpefenenus L octaHOBHMCS emle HA JBYX, HAaH-
Gosiee Ha Haul B3rJIAA PACNPOCTPAHeHHBLIX: 1) HexOCTATOUHAS npes-
CTaBHUTENbHOCTL NPOGHI BHICEYEK ISl YCTAHOBJEHHS NEPEXOJHBIX KO-
3¢ buumeHTOB OT Macchl K IJIOWAAN JHCTHeB H 2) oueHKka L B oGbeme
PIl, e coBmajnaiomeM TOYHO ¢ 0GBEMOM, KOTOpPBEIH TOmajaeT B moJe
3penusi mnpubopa. Ilepasi M3 yKasaHHBIX NPHYHH MOMKET MOBJIHSTB
Ha TOYHOCTL OUeHOK L BooGuie npu moseBHX HabuiofeHusix, BTopas
MOXKeT [PHBECTH K NOrPelIHOCTAM B HHTEPNpPETALHH AAaHHBIX JAHCTAH-
UHOHHBIX HM3MEPCHHIl, BHINOJHAEMBIX TPH CTalMOHAPHON yCTaHOBKe
npubopos.

[To oGenpuuaToll METOMHKE HAa OCHOBE BHLICEYEK HAXOLHTCH TLJIO-
waab 1 r cyxoro BelecTBa — yJelNbHasi NMOBEPXHOCTHAS [JIOTHOCTh
(YTITT) nuctoe. Cama pesqnunna YIIIT saBasercs mokasaTeneM HHTeH-
CHBHOCTH paboThl OTOCHHTETHYECKOTO ammaparta pacTeHHil, HX ajar-
TallHH K YCJNOBHAM NDPOH3PACTAHHSI M CBA3aHAa C TPAHCIOPTOM acCH-
MuiAToB [57, 58]. He ocramaBiuBasich 3gech Ha 3TOM Bompoce, 3a-
CAYKHBAIOUIHM CHNEUHAJLHOTO HCCJAeJ0BAHHA, OTMETHM TOJbKO HEKO-
TOPbIe MOMEHTBHI, HMEIOllHe METOAHUYECKOe 3HAUeHHe.

[Tpu orGope npo6 Ha BHCEYKH cJeayeT yuHThiBaTh, uto YIIIT 3a-
BHCHT OT BHJa, copTa, (eHodasnbl, BIaXKHOCTH H MJIOAOPONHSA MNOYB,
rycrotel  PII, cTenmenn passuTHS OTAeAbLHHIX pacTenuil, sapyca, Ino-
BPEHIEHHOCTH JHCTLEB H T. II. MHOXKecTBO (akTOpPOB, BJAHSIONIHX HA
YIIII, onpeneasier HeoGXOAMMOCTh THIATEJABHOTO OT6Opa NpPob aas
BLICEUEK.

Has ouenku BO3MOMKHBIX owHGOK 3a cueT cyGbeKTHBHOrO or6opa
npo6 HaMH Ha OAHOM [OJe ¢ TOCeBOM O3WMOW MUIEHHIB B MEPHOI
MOJIOUHOH cnejocTH G0 B3aTo ABe rpynnbl no 90—100 pacrenwil.
Hs nepsoit rpynnbl, B3sATON Ge3 yyera THCTOTPaMM pacnpee’eHHs
H w dey, niomans Beiceuek cocrasasiia 980 cM2, u3 BTopoil, B3sATOl
¢ yuetoM 3TuX rucrorpamm,— 1300 cm2. Jlng mepBoii rpynnsl cpeanee
Ias Bcex JHCTheB 3Hauende YIII1 6uino paBho 155 r/cm2, aas 3sese-
HBIX — 151 r/cM?, aas Bropofi rpynnsl — 196 u 200 r/cm2? cooTBetcr-
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Begno. [Ipu stom B nepBylo rpynmy cayuaiiHO NonajJd B OCHOBHOM
ocodu ¢ H muxke cpenneii, He6oJbIHM dep H C NPEHMYLIECTBEHHO 3e-
JeHblMH JucThAMH. B urore pacuer no YIIII ans mepso#t rpynnsl aad
OueHKH L; moceBa Ha 21 % HHXKe MO CPaBHEHHIO C pacueToM IO
VIII1, nonyueHHOH mO NpeACTaBHTEJNbHOH BLIGOPKE pacTeHHi, a Vs
Aas auctbeB — Ha 33 % mumxe. C yuerom 20 %-Ho#i owuGKH ocpen-
HeHHs 1o MJomaan cymMmapHas own6ka L, AJf noceBa NPH HCHOJb-
soBannu YIII1 nepsoii rpynnsl coctasuaa 29 %. B cayuae pacuera
no YIII1 TonbKO JHCTHEB BEepXHEro M CpejiHero sipycos (mpH mJolianu
Boiceuek 970 cm?) pacreHH#i BTOpPOH Trpynnbi (COOTBETCTBEHHO Bee
auctbs — 180 r/cm?, sesenbie — 185 r/cM?) 3Hauennsi L; OKa3ajHCh
Ha 17 % HuXKe, y, AucTheB Ha 30 Y BHIE, yeM NPH pacuere MO MOJ-
Hoil BmGopke YIIIT Bropoii rpynnbl, a cymmapHas owmnb6ka Ly co-
craBuya 26 Y%.

BrisiBienHoe 3anmxenne Ly 3a cuer HeKOpPpPeKTHHX onenok YIIIT —
9TO YacTHBIA pe3yabTaT KOHKPETHOrO ONbiTa. 3HAK OIHOKH MOXKET
OblTh pasHbli, B 3aBHCHMOCTH OT XapaKTepa HaKOMJIEHHS H NeperToxa
acCUMHJSTOB B pacTeHuH. Ho B 1leloM NMpH HCNONBL30BAHHH BECOBOTO
Metona onpeaedenusi L; cyObeKTHBHBIH OTOOp pacTeHHMii W JIHCTbEB
IJs1 BbiceueK (NpH AOCTATOYHONH MJOLIAJAH CAMHX BBICEYEK) MOXKeT
NPHBECTH K YBeJHUEHHIO OCHOBHOH ouuGku onpexesenus L eule npu-
mepro Ha 10 %. IToaromy Aas yMeHbIUEHHA BO3MOMXKHBIX NOTPELIHO-
creil caemyer or6op pacTeHHH HA BHICEUKH NMPOBOAHTbL € y4YeTOM IH-
CTOrpaMMm pacnpejefeHust JHHeHHHIX pa3MepoB oco0ed NpH BEIIO-
YeHHH B BHIGOPKY Pas3JiHUHBIX JIHCTbeB BCeX fIPYCOB.

Tenepb paccMOTPHM, KaKkHe NOTPEIIHOCTH MOXKHO OMHAATb, €CJH
L onpenensiercst He TouHo Anas Toro ob6bema PII, xoropuiii nonaxaer
B noJie 3peHus npuGopoB. DTOT METOAHYECKHH BOMPOC BecbMa cy-
IeCTBeH, TaK KakK MPH Ha3eMHBIX H3MepeHHsX by B psje cayyaeB
(Hanpumep, NpH H3YYEHHH JHEBHOTO XO0Ja) HCNOJbL3YIOTCS NPHOOPHI,
ycTaHaB/AHBaeMbie CTAllHOHapHO Haj oaHOH maomanxkoi PIL

[TousiTHO, UTO OTpazKeHHH curHaia GopMupyercss B OCHOBHOM NOZ
BJAWSIHHEM CBOMCTB PaCTHTEJLHOCTH, NMONajaiouled B noJje 3peHHs NpH-
Gopa (A0MOJHHTENbHOE BO3/JeHCTBHE OKa3bIBAIOT TaKiKe TEHH OT OKpY-
XKalouHx (GuTO3TeMeHTOB, a NpH paspexenHoMm PIl— nousa). Pactu-
TeJbHOCTh COOTBETCTBEHHO 3aKJlueHa B ofbeMe YCeUYEHHOro KOHYyca,
BepXHHHl pajHyc KOTOPOTO Ompejessercss YrjoM 3peHds npubopa u
BLICOTOH ero ycTaHOBKH Haj Bepxseil rpanuueii PII, a nnxunii —
YrJioM 3peHHuss M paccTosHHeM OT Npubopa J0 NMOBEPXHOCTH MOYBHI.
Onpeneauts L B yceueHHOM KOHYCe TeXHHYECKH CJIOXKHO, MO3TOMY
GuTOMETPHUECKHE XapaKTePHCTHKH Haxomatcss aubo B obbeme ILH-
AuHApa, a yaule — B oObeme mapajienenunena. Ilpu sTom 06BUHO
nJomaab TONEPeyHoro CeYeHHs reoMeTpHYecKHX ¢uryp BeiGupaeTcsi
¢ y4eToM pasMepoB moJjsi 3peHHs mpubGopa Ha Bepxued rpannne PIL

Jlas npoBepKH BO3MOMHBIX OMIHOOK B OlleHKax L Mbl MpoBesin ABe
MeTOHUeCKHe CEePHH H3MepeHHH, B X0Jle KOTOPHIX Ha OCHOBE IOJ-
HOTO Cpe3saHus pacTeHuii onpefeisijuch 3Hauenuss Ly u L Ha QHK-
CHpOBaHHOM TNJOmanKe AJs PasAHUHBIX ob6bemoB (taba. 2.22). Bo
BCEX CJyyYasix Majblif AHaMeTp COOTBETCTBOBAJ JHaMeTPy OKPYKHO-
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Tabauua 22

Ouenka nupoewnocreii onpepesien
HA OTHOCHTEbHOH nosepxHoCT
B (uxcupourinom oGneme PII g B ot

(moceBsi oanmofi niuenHuE, MOAOYHAS CIEJN0CTD)

TeoMmeTpuycras 1 cepin IT cepun
duryp p
9K3/M? a1 L |AL, %] ALY sxlav,'m L, L [AL, % | AL %
Yeeuennsiit iouyc 407 10,92 1,78 450 |0.6611 5
i f

1 1,50

Maawiit unmanp | 1127 (2,60 4,80 [ 4183 | +169| 900 |1 36]2’

Boaswoit waniap | 407 [0,98(2.08| 47| +14| 450 |0'81 %;S +-!£gg 1823
Cpexuunit nmwamap ' [ 930 1,70 3,29 +85| 485 — g b -— —
Mapaanenemrnen 340 10,871,751 —5] —2| 380 0,7311,55] +11| 43

' Oummgp ¢
37118 AHAMCTPOM OCHOBAHHS, DABHHIM CDEAHEMY M
Majsoro M Gl "LUIOTO IHJAHHAPOB. il TR AT

Npumeruanue AL=[(Lxon—Li)/Lxon]-100 %.

CTH, nona%;afomeﬁ B rnoje 3pends npubopa Ha BepxHell rpauHie
a GoabuIi — Ha NOBEPXHOCTH MOYBH B IIOCEBe. [Ipu srom qmrypb;
Oblan BJOKOCHE! O/lHA B OJIHY H MMeJH ofllee OCHOBaHHe.

U3 raim. 2.22 caenyer, yto HamMenbiHe MOTPEIIHOCTH MO cpaBs-
HEHHIO € (LIeHKaMH AJsi KoHyca nabawopaiores, korga Ly u L Haxo-
OSTCA B cﬁ'?eMe napajjenenunena co cTopoHOH KBa,upa'I:a B OCHOBa-
HHE, paBwId aHaMeTpy Goabluefi OKpyxHOCTH. McnoabsoBanue 60b-
WOro LM 'HApAa TakkKe BO3MOXKHO, HO B 3TOM CJyuyae BO3pacraer
OWHOKA 3@ CueT MeHee TOYHOrO ONpeLe/eHHs GHuTO3IEMEHTOB, MO-
Najaiomt: B HyXHbll o6beM. Ouenkn Ly u L ans manoro U,HJIHIHlea
OKasaJHCh . 3aBEIUCHHBIMH 110 CPAaBHEHHIO ¢ KOHycoM B 2 pa3a. Amna-
JIOTHYHOE 3:aBblllleHHe Oy/1eT NPOHCXOAHTb W NPH HCIOAL30OBAHHH Ta-
pajlaeneniiena, HMeIOWero B OCHOBAHHH KBaJpaT €O CTOPOHOI, paB-
HOH Masnouyy aHaMmeTpy. j

[onywiinblii BEBOA cnpaBeiius, OYE€BHAHO, [/ BCEX Y3KOJHCT-
HBIX 3J1aKE. “J_I.nﬂ pacTeHHil ¢ KPYNHBIMH JIHCTHAMH HJH B MOCEBAX
C BBIDAKEIFHOH CTPYKTYPOH M HECOMKHYTHIM TOJIOFOM BooGule HemeJie-
C00GpasH NMPOBOJHTL Ha3eMHbe H3MepeHHs Ha GHKCHPOBaHHBIX Ma-
JIBIX TJIOWAILKAX C NOMOMIBbI0 NMPHGOPOB, HMEIOUHX YrOJ 3peHHs Me-
Hee 20°. YwmuTHBasg peaabHble OWHGKH onpeneneHHs L, ayume Bcero
MPH HA3CNMbIX H3MEPEHHsX NPHMEHSTb MepeHOCHble NPHOOPH, a Mo-
CTOAHHBIC IMJOMAJKH 3aKJaAbLBATD CO CTOPOHAMH He MeHee uyem
B 2—3 p®.a NpeBHIIAIOIIHMH JHAMETP OKPYKHOCTH B TOJIe 3peHHS
npuGopa yar pepxueii rpanuue PI1. B nporusHom cayuae noJyueHHble
L we O6ymvr CTPOro COOTBETCTBOBATh H3MEPEHHOMY OTPaKeHHOMY
CHrHaJy.

2.3.3. Hamemiusocro OTHOCUTENSHOH nosepxHocTy urosnemenroa
CeNBCKOXO3NICTTEEHHBIX NOCEBOE

BoabmirictBo ony6iukoBauHbx B JHTepaType AaHHBIX 0 L npm-
BOAATCH 01e3 OMHCAHHA METOAHKH, ¢ NOMOILBIO  KOTOPO#  OHH
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NoJy4yeHbl, H He CONPOBOKAATCH KaKMMH-IHOO CTATHCTHYECKHMH
ouenkamu. Mcxoas u3 ormedennbix B 2.3.2 peaibHbiX OWHGOK onpeje-
JeHHs L 1A MOCEBOB 3KCIEPHMEHTa/bHbIe JaHHble MOXKHO CHCTeMaTH-
3HPOBATh TOJILKO HA YPOBHe TeHJeHuMil JuOO paccMaTpuBaTh H3Me-
HedHe [ B paMKax MarepHa/oB, NOJYYEHHBIX OJIHHM aBTOpOM [
KOHKPETHbIX 00BeKTOB.

2.3.3.1. 3asucumocre L or sudosozo cocrasa PII

3nauenus L gas CeJbCKOXO3SHCTBEHHBIX IOCEBOB H €CTeCTBEHHBIX
TPaBOCTOEB MOrYT BapbHpPOBaTb B OUEHb IUHPOKHX INpejeaax: OT
6auskux k 0 no 20—30 m?/m2. CoGcrBenHo 3HaveHuss L Heab3s pac-
CMaTpHBaTh KaK BHAOBYIO XapaKTePHCTHKY, TaK Kak OTAeJbHble pac-
TeHHsi ¥ QHUTOLEHO3 B LEJOM Pa3BHBAIOT ACCHMHJAIHOHHBIA annapar,
ajanTHPysch K KOHKPETHBIM YCJIOBHSIM npouspactanus [3, 12, 20,
35 u ap.]. B Goabuieil cTeneHH BHAOBOH XapaKTePHCTHKOH SIBJSIOTCA
3HAYCHHSA ONTHMAAbHOH Logy H MAaKCHMAaJdbHOH Lyaxe NJowand ¢uro-
3JIeMEeHTOB.

Teopernueckue 3akoHOMepHOCTH (oOpMHPOBaHHS Lonr A8 BHIOB,
Pa3jiHYalONKXCsl [0 CBOEMY CBeTOMIOOHIO M MPOH3PACTAIOIIHX Ha pas-
HBIX WIHPOTAX B YCJAOBHSIX KOPOTKOTO M JJIHHHOTO JAHA NPH Pas/HYHOM
npuxoge ®AP, 6uan BusBaensl X. I'. Toomunrom [57, 58] mpu pe-
HIeHHH BapHALHOHHONH 3a/laudl MaKCHMHM3alHH MPOAYKTHBHOCTH C yue-
TOM B3aHMOCBSI3H Mexay AwixanueM H (orocHHTe30oM. OCHOBHONH BBbI-
Boj, moayuennnifi X. I'. Toomunrom oTHOCHTENbHO Loy, COCTOHT
B TOM, YTO NMPH NPOYHX PABHBLIX YCJOBHfIX MO Mepe CHHMXKEHHS pajua-
uuK mpucnocoGaenus Il mpoucxogut yseauuenne Lonr. [Ipu pocre
3aTpaT Ha AbIXaHHe MeHee CBeTONIOOMBbIe BHAB MOTyT (OpMHpPOBATh
Loy, paBusle Logr cBeTOJMIOGMBLIX BHAOB C HH3KHMH KO3 pHILHEeH-
tTamu 3artpat. Hanpumep, A KyKypy3bl, COPro H MOACOTHEUHHKA
Lonr =3--5, nas 6pwxsbl — 5--7. Corsacuo pacyeram, BHAOBble pas-
JHYHS NEePeKpHIBAIOT BJHMsIHHE JJHHB JHA H reorpauuecKnx H3me-
wenuit B npuxone ®AP npu onpegenenun Lonr. Tlpuuem uem mixe [T,
TeM B GoJibluell cTeNneHH BhpaxKeHa 3aBHCHMOCTb Logr OT mpoCTpaH-
CTBEHHOH OpHeHTauHH (urosieMentoB. TeopeTuyeckd Lyaxe AOCTHIA-
eTcsl B IoceBax B TOM cjydae, KOrjla PocT acCHMH/HpYOUleH mosepx-
HOCTH MPOAONIKAETCS 0 MOMEHTa PaBeHCTBA CYMMAapHOro AJs nocesa
dorocuHTe3a M AbXaHudA. B 3aBHCHMOCTH OT BHJOBBIX ocofeHHocTel
pactenuii u pexknma ®AP Lyaxe MOXKeT GHTbH Pa3iHuHON, KaK H Lomr.
JIist KyJAbTyp H COPTOB, BbIPallHBaeMbiX B YMEPEHHBIX H BBICOKHX LIH-
poTax Ha KOPMOBYIO HJIH CHJOCHYIO Maccy, peajibHbl Lysaxe = 20--30.

[Mpo6aema dopmupoBanns Lonmr M Luaxe A0OCTATOUHO CJIOKHA H
muororpanna. OJHaKO paccMOTPeHHe BCEX €e AacleKTOB BBIXOAHT 32
paMkn Hactosulefi paGorel. IToguepkHeM TOJbKO, YTO MPAKTHKA CeJb-
CKOro X03sficTBA M arpoMeTeopOJIOTHH HOATBEpPAHJIA 3HAYHMOCTb Be-
AUuHH Logy M Lyage MPH PelIGHHH BONPOCOB O MOBBIUIGHHH YPOXKaii-
"woctu. Tak, B ycJaoBHSX 10ora YKpPaHHB MPH BbIpAUINBAHHH KYKYPY3bl
Ha 3epHO MaKCHMajbHBI ypoxail ¢opmupyerca npu L=35, Ha cu-
aoc — npu 4,8 H Ha 3eJeHbli KOPM — NPH 7,2 [20]; npu BBIpALLHBA-
HHH SPOBOTO AUMeHs Ha 3epHo B ycaoBuax HeuepHoseMbsi Lonr Baphb-
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upyer B sasucumoctH oT N, cOCTaBisis IS PEIKHX NOCEBOB 25—
3 m2/m2, a aaq ryerhix 4—5 m?/m? [1, 3].

2.3.3.2. lunamura xapakrepucTuk uroniowadu

B paGorax X. I. Toomunra Ttak#e ObUIO JOKa3aHO 3HAUCHHE
ONTHMAJABHOTO X042 Lopr H Lyage B TEUEHHE BereTralHoHHOTrO MepHoLA
MIs ROCTHIKeHHsl BbicoknX ypoxaes [68, 59]. C mosumuit mactosimied
paGoThl TeopeTHUECKHe pPe3yJbTaThl NPEACTAaBJAAIOT HHTepec NpH
OlleHKe BO3MOZKHOH JMHAMHKH L 175t pasHbLIX BHJIOB H COPTOB, NpO-
M3pacTalomMx B pas3jiHuHHX ycjaosuax. Cornacio pacyeram, npH pae-
HBIX 3HAueHHsiX 11 jJisi ceBepPHLIX paiioHOB XapaKTepHbl GoJjiee BHICO-
KHe TeMIbl POCTa B NMEPBYIO NOJOBHHY JeTa, NPHYEM OCHOBHBIE pas-

L

i
o
- T}
s '
B L_ﬂ'lT
Puc. 2.5. VsmeHenHe OTHOCHTebHOH NoO- X
pepxuocTn  (urosnementos L B rocesax ;
SPOBOTO SUMEHSl B TEUEHHE NEpHO/ia Bere- 1 L2q. i
TAllMH, P e =10
IKcnepHMEHTAAbHbBIE JaHHBIE:  DCTOHMA, COPT -~ ,’:,--"""' 4 ‘20‘
Ilomen, (mo [33]) — 1) cyxoit roa, 2) BAamuHbLd o e
(a—L,, 6 —Lgq,. 8— L) 3) Kanywckas oG- { o LA l | ~26
nacth, copra Bumep u Mockonckuit 121, cpennne [ 20 40
papasie 3a 1968—1971 rr,, no [1--3]; cTpeakamu 1 ] 501 1505*"]‘7
NOoKa3aH AWanasoH Ajas pa3sol rycrothl. Pac- BT K
verHbie AaHuble — L. pan =58 [57, B8 @ MC BC NC
¥Yea. oGoznavenus denobas cm, puc. 2.6. e Ho@as e

JAHUS MeX(y WHpOTaMu nposiisiorcs B nepsnie 10—30 nHeit pas-
BUTHS pacTeHuii. B cpeAHHX IIHPOTax, HE3aBHCHMO OT CpPOKa ceBa,
B NepPBYIO MOJIOBHHY BEreTallHOHHOro nepHojia BHbl ¢ Buicokumu T xa-
paktepuayloTcss Gosiee HWHTEHCHBHBIM POCTOM [0 CPaBHEHHIO C OTHO-
CHTEJIbHO TeHEeBBIHOCJAHBHIMH Buaamu. Ho mnocaemuue pasBHBaOT
B 1esqoM G6abmyio gurongomans u ¢uromacey. [lannbie, npeacras-
JeHHBle HA pHC. 2.5, CBHAETEJLCTBYIOT O XOPOUIEM COrJIacOBaHHH Teo-
PEeTHUECCKHX pe3yabTaToB ¢ HalbjiolaeMbIMH B NPHPOJAE 3aKOHOMED-
HOCTAMH.

Hamenenusn 8 Tewenue ée2erayuoxHozo nepuoda. PHTM pa3sBHUTHA
pacTeHHil B OHTOreHe3e B MepBYIO ouepelb ONpelensercs HX reHe-
tukofl. Ha ¢done remernyecknx ocobGeHHOCTeH CKOPOCTh pocta H pas-
BHTHA CYIIECTBEHHO 3aBHCHT OT (aKTOPOB BHEIIHeHd cpeibl, B TOM
yieade H OT arpoTeXHMUeCKHX Meponpusithil, a Takike OT (PHTOUEHO-
THYECKHX OTHOUIeHHH (B3aMMHOH KOHKYPEHLUHH HJH B3aHMHON TOJe-
pautHOCTH). B pesyiabTaTe KOMIJIEKCHONO BO3/AeHCTBHSI pasHoobpas-
HbIX (akTOpPOB cMeHa (a3 DPa3BHTHS PACTEHHA MOKET NPOHCXOAHTH
uepes pas/jHYHble HHTEPBaJbl KaJeHAapHOrO BPEMEHH, HO BHAOBaf
criennduKa (QYHKUHHA POCTA NMPH TOM OCTAETCA AOCTATOYHO YCTOHUH-
BoiM mokasatesaem [20, 35 u ap.]. Ilostomy mpoiecchl pocra H pas-
BHTHS PACTEHHH 3a pasHble TOAB H B Pa3jHYHBIX YCJIOBHAX NPOH3-
pacTaHusi CPaBHHBAIOTCA C  TOMOULbIO  GHOJIOTHYECKOro  BpeMeHH
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(BoIpaxkennoro aubo KauecTBEHHO B Buzie cMmen (enobas, aubo xouau- 4
HYECTBEHHO C MOMOILBLIO HAKOMJEHHBX CYMM 3 HeKTHBHBIX TeMneparyp)
HJIH BPEMEHH, BbLIDAasKEHHOTO yepe3 YHCJO jgHell OT HOSBJEHHA BOXO-
: AOB, 4 ]I OSHMBIX KYJbTYP — OT BO30GHOBJIEHHS BEreTallHH BecHOL.
' Ilpu stom caepyer orMeTHTs, uyTO NpH MHTEPNPETAUMH JAHHBIX IH-
CTaHLHOHHOIO 30HMPOBAHHA 458 KaKOH-1HGO TEPPHTOPHH TOJIE3HO
[OJb30BATbCA M WIKaJdOH KaJleHJapHOro BpeMeHH Ha TeKYULHid roj
| (cM. raasy 5).
‘ Ilpn apanraunn Teopernueckoil Momenn OTPaXKeHHs K MOceBaM
Il KOHKPETHBIX KY/bTyp »KeJaTeJbHO PACHOJIaraTh AaHHBIMH O TOM,
‘i ¢ Kakoli Qenodasoii uaum Mexpazubm NEepHOIOM CcBSI3aHBl MAaKCH- 1
| MaJIbHblE 3Ha4YeHHA L W B KaKOH MepHO] BO3MOXKHB HAHGOJbIIME H3- =
MEHCHHS XapaKTepHCTHK (HTONIOmAAHN BO BPEeMEHH. » 5
| B paGorax ¢usnonoros ormeuaercs, uro HanboablMe CKOPOCTH
i POCTa JHucTa THOHYHBE! A5 TeX JHCTLEB, MJACTHHKA KOTOPBIX COCTaB-
i asger 15-—20 % or pasmMepoB NosHOCTLIO cpopmupoBaBerocs Jucra.
STa 0COGEeHHOCTb MOP(OreHesa /HCTLEB B coueTaHHH ¢ Mopdorene-
| SOM BCEro pacTeHHs onpeiesser B noceBax manboabline HPHPOCTH Ly
il B [EPHON OT 3aBeplIeHHs! JHCTOO6PA3OBAHUSA 10 HAYa/1a HHTEHCHBHOLO :
pocra crebuedl H PENnpOAYKTHBHBIX OPraHoB, a L — HECKOMBKO no3a- -
HEE, KOrga K NOPHPOCTY JIHCThEB a06aBasercs npupoct crebaei 1
(ra6n. 2.23). Ha denodasax a0 komoumenus (wan BbHIMeTHIBaHuS
MeTeaxs) L u L; B ornensube MeKPasHble MePHOALI MOTYT YBeaH-
| UHBaTbCsA BABOe. MakcumadbHble 3Hauenust L. o6biuHo thopmupyiores
K KOHLY BereTaTHBHOTO pocta (rtaba. 2.23, 2.24, puc. 2.5). C maua-
I JIOM POCTa PENPOAYKTHBHLIX OPraHOB NMPOHCXOAHT OTTOK B HHX ACCH-
- MHJISITOB H3 BEreTAaTHBHLIX OPraHOB, KOTOPHIl CHAYAIA BLI3LIBAET CHH-
xkenne VIII, a savrem npusogutr x MOCTEeNEHHOMY OTMHPAHHIO Bcex
JIHCTbeB. 3aMeTHOe yMeHblleHHe 10aH L, B L 118 NMOceBOB Y3KOJH-
CTHBIX 3/1aKOB HauyHHAeTCs Mnocje Kozoulenus (puc. 2.6a, 6), B no-
CEBax KyKypyasl — mocJie UBeTeHHst MeTejkn (puc. 2.66). Wuren-
CHBHOCThL CHHJKeHHSl L; Ha denodasax Haaupa u cospesanus 3epHa
pH NPOYHX PABHBIX YCAOBHAX ONMpefe/NeTCs CTENeHbi0 PA3BHTHS OT-
AeJabHBIX  ocobeii. Hanpumep, aas mwennns Besocras 1 ma theno-
(ase BOCKOBOIi CHeNOCTH CHHXKenue sy 3a CYTKH Y pacreHuii ¢ H=

2,00

Il

0,09| 0,45
0,10 0,80

0,10

Het naunbix

BC
I1C — nosnas cne-

MC—
BC
kBC—
ric

CHHMKEHHE
0,6 | MC—
0.r
1,8
4,0

1881

I

0,40

uMC | 0,12
HKa [0,35—

11

0,262,101 kBC | 0,09

Het nannbix

PXHOCTH

BM

I11

YpeanueHue

0,18{0,90|51—7n|0,23(1,15

Ly,
BT-5a |0,12|0,96|50—7n|0,20|1,20| uMC | 0,14

9n--12n1 10,20(1,60( 9a—
0,2515,0

I
BT-6a
Poer
GOTBHI

=60--100 cM anmpokcumupyercs NPaKTHUYECKH JHHEe{iHOH 3aBHCHMO-
cteio (mpu r=0,96):

A s, = —0,0268 + 0,00056H, (2.4)

rae As; B aM%/cyTKH.
. JHHAMHKA TOXKENTeHHS NOCeBOB, NOKA3aTeqH KOTOpO# Haxoaarcs
Ha ocHoBe L W Lsy W 4epe3 KOTOPYIO MOMKHO CKOPPEKTHPOBATL p,
CBA3aHa ¢ JKH3HEHHLIM WHKJIOM OTHeJbHEIX OPTaHOB pacTeHHil, ¢ co-
CTOSHHEM pacTeHHH W noceBa B neqoM. Tak, B MepHOA OT KOHIA MO-
‘ JIOYHOH CNeJOCTH 0 Hayaia BOCKOBOH CNEJOCTH B MOCEBAX mie-
HHLLEl TICPBBIMH HAYMHAIOT JKeATeTb OCOGH, OTCTABUIME B POCTe, H
B MeHbLUIeHl CTeNmeHu Te, y Kotopeix H Boume cpenweii. [das CPeaHUX
10 BHICOTe PAaCTeHHH vysx cocTaBasier 72—76 %, a mauGosee 3ese-
HLIM OCTaercs MOAroH. Bo BpeMst BOCKOBO#H CHeJIOCTH 3aBHCHMOCTL Ya
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Xepcounckas 06-
JIACTh

JCTOHHSA

SeTonua
To xe

1—mo [35] u no X. 3. Maru, 1974 r.,, 2, 3 —no coGcTBeHHEM AaHHEM, 4 — mo [58] u no X. M. Msasrany,

j XTI"F;;»[TIST:aI}:.)g]& r., a Takxe no T. X. Tammerc, 1985 r. 1 — denodasa, 11 — AL 3a cyrkn, 111 — AL 3a nepuon; BT — Buixon

Kymrypa, copr, ruGpua
Kpacunogapexuii 440

[lomen
Besocras |
Cyiien

B TpyOKy, 51— 12a0 — 5—12-i ymer, HMC — nauano Mosoynoi cmesoctH, KBC —KOHel, BOCKOBOM CIIEJIOCTH,

nocts, BM — pumerniganne Mertenxkn, HKa — nnrtencusroe kay6GueoGpasoBanne.

XapaxkrepucTHKAa NePHOLOB MAKCHMAJbHBIX H3MEHEHHH OTHOCHTEJAbLHOH NOBE
(nTO3NeMEHTOR B NOCEBAX HEKOTOPHIX CEJbCKOXO3SACTBEHHBIX KYJAbTYP

Ta6arua 2.23

1. Slposoii aumeHb
2. O3uman nuieHHua
3. Kykypysa

4. Kaprodeas
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Ta6auua 2.24

dxcrpemanbhbie snavenus N (3x3/m?), Ly (M2/M2) u KoapduunenTH
Bapuauuy Cv (%) masm COBOKYNHOCTH noJell ¢ 03HMMOi nNweHHued B ABYX
aAMMHHCTPATHBHLIX palionax XepcoHckoit o6aacTu

(cocrasneno no [26, 27])

TaGauua 2.25

3ZBHCHMOCTS MY J0Jei NMOBEPXHOCTH JHCTbEH 3€JMEHOT0 UBETA Yaax

W OTHOCHTe/NIbHOH NOBEPXHOCTBIO JHCTbEB L, B TNOCEBAX NIMEHHLBl PA3JTHUHBIX
cocTOsiHuil B mMepuop (eHodassl MOJOYHO-BOCKOBAs crenoctb, XepcoHcKas 06aacTh
(cocraBaeno mo [26, 27])

N L,
Denodasa, cocrosHie nocesa, roj,

MaKc, MHH. Cv MAaKC. MHH, Cov

PC, 1978 Ilnoxoe 413 216 37 0,5 0,2 62
YioBJAeTROPHTENLHOE 638 422 32 11,0 {0,5 B2

Xopowee 1002 626 3l 13.2 [0,6 51

Otauunoe 1372 1016 22 13,4 1,3 44

K, 1978 Ilaoxoe 356 254 2 | 2,2 1,4 50
YaoeaersoputesnbHoe 521 341 g2 4.2 -1 2.4 40

Xopomee 614 478 23 14,3 132 34
Oranunoe 728 560 17 16,5 | 4.8 29

MBC, 1978 ITnoxoe 456 246 23 | 0,36 | 0,15 | 41
YaosaersoputensbHoe 417 309 26 | 0,65 0,3 52

Xopouree 668 404 25 |1,45]0,4 58
OTtangnoe 662 559 19 1,151 0,8 49

PC, 1981 Ilnoxoe 748 458 28 10,9 | 0,4 43
YaosaeTBopuTeasHOR 939 621 80 1.2 |10 38

Xopouee 913 806 31 1,76 1 1.6 42
Otanugoe 1033 836 21 1,9 1.8 26

Ilpumeuanune., PC— nHauamo poera crebas; K — koaomwenne, MBC — mo-
JIOYHO-BOCKOBAS CIEI0CTh.

or H (aas H=60--115 cM) onuchiBaeTCs CaAeAyIOUHM BbIParKeHHEM
(r=0,74):

ys=12,4 4 1,4171H — 0,0079H>. (2.5)

ITpu stom cpean HOpMAaJbHO Pa3BHTBIX 0COGeH HHTEHCHBHOCTH MOKEJ-
TeHnsa (Ay, 3a cytkn, %) obpatHo cBsisawa ¢ H(r=—081):

Ay,=14,5—0,118H. (2.6)

BuisiB/ienHbifi Ha npHMepe O3HMON MNieHHUB TPOTHBOMOJIOMKHLI Xa-
paKTep 3aBHCHMOCTH CKOPOCTH OTMHPaHHS JHCTHEB M HHTEHCHBHOCTH
noxestenusi oT H oO6bsicHAETCS TeM, YTO B Yy YUHTHIBAIOTCS 7KeJTero-
mue cTeban H KOJOChS, IJIONIAaJAb KOTOPHIX NPH 3aBeplleHHH Bere-
TATHBHOTO H PENpPOAYKTHBHOIO POCTa NPAKTHUECKH He MeHseTcs.
Ias noceBa B cpe/HeM IPH CO3PeBaHHH NINCHHUL Ha6.JiogaeTcs
CHHMEHHEe Yan npu yBeaudenuu L, (taba. 2.25). dra obuias Tenmen-
[Hfl MOJIHOCTbIO CnpaBel/IMBa AJs NOCEBOB Y/0BJCTBOPHTEILHOTO H
IJIOXOr0 COCTOSIHHI, a4 B MOCEBAX XOPOLIEro COCTOSIHHS NPOSIBJASIETCS
TONBKO NpH Lz<3. TloBblllleHHE Y35 B TJIOTHEIX MOCEBAaX XOPOUIETro
COCTOSIHHS CBSI3aHO Kak ¢ HaJUYHEM pacTeHu#, uMewomux H Goablie
cpeaneil, tak H c GoJee JOJIHM COXPaHEHHEM KH3HEIeATEeNbHHIX
aucteeB. OJHAKO 3a cYeT BHYTPEHHErO Pa3HoOGpPasus Yysy H Ly
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Vgr %
L‘ =
' <30 ’ 31—50 51—70 =71
IMoceBnl X0pouIero, YAOBJACTBOPHTEJBHOTO H naoxoro COCTOﬂHHﬁ
<1,0 0,050 0,175 0,325 +0,4501 40
1,1—1,5 0,133 0,156 +0. 3781 0,133 45
ul 1,6—2,0 0,084 +),5561 0,305 0,055 36
5 2,1—2,5 +0,2291 0,343 40,370 0,058 ab
=2.6 +0,2001 +0,360 +0,400 0,040 2
Pi 0,132 0,354 0,354 0,160 181
£ [MoceBB XOPOLLETO COCTOSHHA

<lI,5 0,067 0,400 +0,400 +0,1331 30
1,6—2,0 0,087 +0,5211 0,347 0,043 23
2,1—-2,5 +0,2001 +0,440 0,320 0,040 15
=26 0,357 +0,5711 0,072 14
P; 0,098 0,435 0,392 0,075 92

Mpumeuanne I —umeao yueTHHX IMIOMAZOK Ha noJde. 3uakom mawoc (+)
oTMeueHo coctostune npu ¢>1 (em. (2.2)); t-— nanGoaee BepOfiTHbie COCTOAHHS
H3 COBOKYMHOCTH ¢>>1.

B rpynmne mnoceBOB OJHOI0O COCTOSAHHA M Ha OJHOM NoJe coBCcTBEHHO
BAHAHHE COCTOAHHA HHBEJHPYeTCHA NPH OUEHKaX Yam, KOTOpLIE B Cpe'l'l:
HEM JOJ5 nmoceBOB O3UMOH NILEHHIIBI HA (beHOCbﬂSE MOJIOYHO-BOCKOBOH
CNeJIOCTH paBHBI:

- o Co %
CocTosinle MNoceBoB I._] Yaq o Vag "

Xopouiee 1,7—2,5 49 47

VioBaeTBOpHTEABHOEC 1,1—2,3 852 40

Mesceodosuie paszauuus B L, onpejensieMble cpPOKaMHu ceBa, BCXO-
JKECTbIO CeMsH, CTeNEeHbI0 KYCTHCTOCTH H Pa3BHTHS OTAeNbHBIX ocobed,
ABJSIIOTCSl Pe3y/JbTAaTOM H3MeHeHHsi ycjaoBHE npouspactanus. Cpeau
[OCJeIHHX TOTOAHbIe YCJOBHA Yallle BCEro OKa3bBAKOTCS JIOMHHHU-
pywowum ¢GakTopoM 15 NoceBoB. B ecTecTBeHHHIX TPaBOCTOSIX CJONK-
Horo BuAoBoro cocraa peakuus PII ma moroansie ycJoBHS B BHIE
koneGauuii [ BhIpaxkena caabee u3-32 B3aHMOKOMIIEHCALHOHHBIX
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H3MEHECHHH B DasBHTHH pactenuil, GopMupylomux coobuiectso. Takxke
MOJKHO OJKHAATh CHHIKEHHS MEXFOJAOBOH H3MEHYHBOCTH NIPH OITH-
MajabHOM noafope COPTOB H arpoOTeXHHYECKHX MEepONpHSTHIL

Ha oanom ¢one ynobpenuit u npun GHKCHPOBAHHLIX HOPMAaX BBI-
ceBa cemsan E. B. AGawmmunofi Obl10 yCTaHOBJAEHO, uTO AJS COPTOB
faumena Bunep u Mockosckuit 121 3a mepuox ot 8-ro snmcra g0 Mo-
JIOUHOI CHeJOCTH B cyxoli roj mocebnl o6pasyoTr ¢HTomIOManL B 2—
2,5 paza Goablie, a Bo BJaaxHHi B 13—I1,8 pasa meHbule, ueMm

80 anu
1 l | | I | B
BT K MG BC nC BT K Us MG BCAC
Penop@as o PeHOPA36! NUIEHULbI
S T e ! | | |
Sn 7/n 9n12p BM UM MC BC Nne
PeHO@A3LI KYKYPYIbI

Puc. 2.6. l3smenenne nonuM NMOBEPXHOCTH JHCTBEB B cymmapuoii ¢uronsomann Ln/L
B TeUeHHe BeceHHe-JeTHeil BereTalHH,

a — aposoit Agmens (mo [I, 3, 35]); [ — Kaaymkckas oGaactb, copra Buuep, Mockosckuil 121
(cpeaHie panubie 3a 1968—1971 rr.), 2, 3 — Dcround, copr domeH, cyxoit rog (2 — ¢ yazoGpekHewm,
3 — Gea ynoOGpenuil).

6 — o3uMan nmwennna, copr DBesocraa | ([, I/) u kykypysa, copr Kpachogapckuit 440 (/1)
Xepconckas o6a.; I, I/l — nopmaabuoe yBaaHeHue, /[ — 3acyxa mayueasli ¢ koaowenns, /) L =5,
2) L=3+4, 3) L=2.3, 4) L<1,5

®enodasni: BT — Beixog B TpyOGKy, K — Konowmenne, LB — npetenne, MC — MoJiouHass cneaocTthb,
BC — mockopan cneaocts, [NC — nonmas cneaocrts, 5a—I12a — noasaenne 5—I12-ro aucra, BM —
BLIMeThiBaHHe MeTeakH, LIM — uperenHe MeTenkH.

B HOpMaJabHO BJaaxHblH rof. [Ipuuem MakcuMaJjbHasi peakiuus Ha
NoroAHble yesaoBus Obljia BeisiBaeHa B rycThix moceBax [l, 3]. Ilo na-
G6atonennsaM 3a 4 roga B XepcoHckod obaactu, Haubosbiias H3MeH-
yHBOCThL L Takke HabJiofajach B YCTHIX MOceBaX 03HMOf MILEHHILBI,
ocofeHHO Ha paHHHX (eHodaszax. Tak, B nepuog BuIX0L B TPYOKYy —
Hayaao ctebGiaeobpa3oBaHHs MaKCHMaJbHAasi PA3HOCTb MERIY CPeaHHM
3a 4 roga smauenueM L ¥ 3Hauenuem L 3a Tekywwuii rog npu N=
= 1000 sk3/m? coctaBasaa 2,8, npu N=200 sx3/m?> —0,3; B nepuos
MOJIOUHO-BOCKOBO# cleslocTH 91a pasuuna npu N=660 sk3/m? cocras-
asaa 1,2 u npu N=480 sx3/m®* — 0,8. Boaburee cHukeHHe L B rycThx
noceBax B 3acyuliuBHE roa obychaosjaeHo obocTpeHHEM KOPHCBOMH
KOHKYDPeHUHH, a yBeJH4yeHHe L npn u30LITOUHOM YBJa)KHEHHH MpO-
HCXOJHT KakK 3a CYeT Pa3BHTHA OTJAejbHBIX ocobell, Tak M 3a cyer yBe-
JIHYEHHS KYCTHCTOCTH.

B 10 e BpeMsl MeKrojoBble KoJjeOaHHs MeHblle HJIH COH3Me-
PHMEI C BHYTPHTOJAOBLIMH H3MeHenusiMp L u L,, KoTopble Ha (PUKCH-
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poBanHoll (eHodasze HabaopaloTess B rpynne MOceBOB Kako#-inbo
KVJLTYPH OXHOTO cocTostHus (cM. Taba. 2.24), a takixKe B npejenax
niaomaan ogHoro mocesa (cM. taba. 2.19). Ilpuunnamu, onpejensio-
wEMH pastooGpasve L u Ly NpH OAHOTHNHBIX MOTOAHBIX CHTYalHAX
u pasubix N, ABAdlOTCA Npek/je Bcero sfaadHUecKHe YCJAOBHA (B TOM
yHeJde W ONOCPefloBaHHOE Yepe3 HHX BJHAHHE NpeALIeCTBEHHHKA).

T2 % §)
100 -

o1 \*\
40~ = 2,2 \
A J X
20— a3
| i
| IZO : : : 100 8w
D D (e |
3nBT 5n 7n K MC BC MC BT K Uz MCBC NG

PrE Ws ey

Puc. 2.7. HMsmenenHe MOJH TOBEPXHOCTH 3eJeHHX (HTO3JEMEHTOB Yy H 3eJaeHBIX
JHCTBEB Yanx B TCUEHHe BeCeHHe-JeTHell BereTalHH.

a — aponoil Aumenb, copr [omen, Scronna, no [35]; 1, 2, 8) v,, 1, 2, 8') Yuqi 1, I, 2, 2') cyxoft
roa (2, 2’ — Gea ynoGpenunit), 3, 3') Bnaxuwii roa npe pansefi 3acyxe.
6 — osuman nwenuua, copr DGesocraa 1, Xepconckana oGaactb; [I—4) V5 8) Yy, 1. 1) L=5,

2) L=3+4, 3) L=2+:3, 4) L<15, 5§ L<1,0; I—5) cpeanue aaHHhie 3a roabl ¢ HOpPMaJbLHBIM
YBAaxHeHHeM, /') 3acyXa HavHHAA ¢ KoJjoweHud. OcTraabHble o6o3HayeHus cm. pue. 2.6.

IloatoMy BHIABHTH COOCTBEHHO BO3JelicTBHe NOTOAHBIX YCJOBHI pas-
HBEIX JIeT MOMKHO TOJBKO TPH COOJIOJEHHH paBeHCTBA BCeX MPOUYHX
napamerpoB. Peannsauus atoro tpeGoBaHHA, B CBOIO Ouepejb, BO3-
MOJKHA TOJILKO HA OCHOBE MAacCCOBOTO CTAaTHCTHYECKOro marepuasa Mo
06cne10BaHHIO CENbCKOXO3SIHCTBEHHBIX MoOJiefl, [MOJY4YeHHOro ¢ Io-
MOULbI0 YHH(DHIHPOBAHHBIX METOAHK Habal0JeHHH.

Peakuns pacrennii Ha norojnble yCJ0BHSI B pa3Hble TOAB MPOSBs=
Jasercs takxe B uaMeHenuu Ly/L u y.. U3 puc. 2.6 u 2.7 Buano, ut0
Npu 3acyxe NMPOHCXOJHT CHHMKeHHMe JoJaH L; W yBenHueHHe A0JH MJO-
manu KeAThix (urozaeMeHToB. IIpH 3TOM H3MeHeHHe 3HAYeHHH Y,
W CABHI HauyaJa MW NOJHOro MNOXKeJTeHHS aABJgloTca Haubogaee
NOKa3aTeJIbHBIMH XapaKTePHCTHKAMH 3acylULJIHBBIX ycaoBuii. B ort-
HOCHTENbHO BJaXXHble TOABl Ha MpPHMepe [OCEBOB O3HMOM mille-
HHIEl HE YAaJ0Ch BHISIBHTb CTATHCTHYECKH 3HAYHMBIX OTKJIOHEHH
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B 3HaueHusx Ly/L, Ho Guuto sapuKenpoBaHo Goslee no3jHee noxKesTe-
HHE [MOCEBOB.

B sakmioueHHe KOPOTKO OCTAHOBHMCSL Ha OCOGEHHOCTAX BepTu-
Ka1oHo020 npoguast, Tak Kak JONyLIeHHE O PaBHOMEPHOM pacrpeje-
JeHHH L sBAseTCH OAHHM M3 OCHOBHBIX orpaduucHuii momean Ilo-
yapHaHa.

Ilist pacTHTeNbHOCTH B UEJNOM XApPaKTepHO CTPeMJeHHe K MaKCH-
MaJbHO BO3MOXKHOMY NPH HAHHBLIX YCAOBHAX MPOH3PACTAHHS 3aI0J-
HeHuio ¢urosneMentamu obbema PII [12]. Uem cioxHee BHAOBOMH
coctaB coobulecTsa, NPH KOTOpPOM Kaxkjaasi ocolOb, lLeHOrpynma, fpyc
H T. [I. 3aHHMAaeT CBOH 3KOJOrHYeCKHe MHKPOHHILUHM, TeM B OGoJbluel
CTeIIeHH BbIpa)keHa PaBHOMEPHOCTh BEPTHKAJLHOrO pacnpeaeeHns
tduTonsioniagn. B MOHOLOMHHAHTHBIX CEJLCKOXO3SICTBEHHBIX MOCEBaX
BePTHKAJBHBEIl NpOdUIb 3aBHCHT OT BHAOBBIX OCOGEHHOCTEl CTPYK-
TYPBl OT/HeJIbHOTO pacTeHHS (B TOM HYHCJe OT XapaKTepPHLIX pasMepoB
MeKAYyy3/aHil, pHTO3NeMeHTOB, NPOCTPAHCTBEHHOH OPHEHTALHH MOCJe]-
HHX), OT ycaoBuil mpomuspacrtauus, ¢eHodassl H TYCTOTH NOCeBa.
B cpeanecoMKHYTHIX NOCeBAX THNHYHO TOJOMKEHHE CJOSI C MaKCH-
MaJbHBIMH 3HadeHHAMH L B cpeanedt wactu noJsora (taGa. 2.26) [I,
3, 20, 35, 51 u ap.]. Mo mepe yBenuuenus N wuabaonaerca CABHI
cnost ¢ L(2)uare B O0OJiee BepxXHHE APYCHI, HO CTelleHb 3aryIIEHHOCTH,

TaGauna 2.26

CxeMaTHYeCKHEe THIbI BEPTHKAJILHOH CTPYKTYPbl €CTECTBEHHbLIX H HCKYCCTBEHHBIX
TPABoOCTOEB HAa NEPHO.A AKTHBHOH BereTauuu

XapakTepHCTHKA BepTHKAMb- 3aryuenssie
PI1

HOFO mpodbuas Fycruie PIT Cpennue PI1

Penxne PIT

OTcyTeTBHE PelnpoAyKTHBHLEIX OPTraHOB
KoanuecTBO OCHOBHBIX 2 2 2
APYCOR
TMonoxenne L(2)wuanc

Heonpenenenuo

Beimie 0,3H | Heonpene- | 0,5—0,65H
JEHHO

Huxe 0,7H

Hanuuyne penpoAyKTHBHHIX OPraHOB, BBIHECEHHBIX BBEpX, NpH Yriax HX
HakJaoHA MmeHee 60°

KoauuecTso OCHOBHBIX 3 3 3 2
APYCOB
Monoxenne L(2)maxe 0,3=+0,4410,3+0,7H 10,6 =-0,8H Huxe 0,8H

Hanuuue penpoAYKTHBHBLIX OPraHoOB, BBIHECEHHBIX BBCPX, IPH YyrjaX HX HaKJaOHA

Gonee 60°
KoanuecTtB0 OCHOBHBIX 3 3 3 2
SIpYCOB :
TMoaoxenue L(2)maxe Beime 0,3H | Heonpene- | 0,5—0,65H Humxe 0,7H
JNeHHo

IMTpumevanue Orcyer OTHOCHTEJbHO BBICOTHI CIOA 2 HAET OT BepXHeil
rpanuip PIT, Buicotra KoToporo pasua f.
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IpH KOTOPOH IPOHCXOAMT 3TOT CJBHT, BAPbHPYET B 3aBHCHMOCTH OT
BHA0BOro cocrasa PII.

Ha ¢one o6mux TeHAeHUHI peasbHBl pasjHUHbIE CTPYKTYPBl MO-
Jjgora. Bosee cnemupHYHBIM NPH3HAKOM, 4eM co6cTBeHHO npoduas L,
SIBJISIETCA H3MEHEeHHe MOJIOMKEeHHs CJI0eB ¢ JOMHHHUPOBAHMEM ILIONIALH
pasnbix ¢pakuuil pacrenuii. Tak, Aasf caMOro BepXHEro cJjaosi Mocesa
MieHHIB (cocTaBasiiomero He 6Gosee 15 % ot obuieit Boicotsr PIT)
XapakTepHO  JOMHHHPOBanHe  KOJOCbeB, AJasf HHxkHero (17—30 %
or H)— ctebieil u AAS NPOMENKYTOUHOTO MeXJy HHMH — JIHCThEB.
IIpn ucKaOUeHMH CaMOro BepXHEro CJa0si B MOCAEAYIONHX 3a HHM
ca10ax HabarojaeTcs OTHOCHTEJNLHO paBHOMepHOe pacnpepenenne L.
Jlornuno npeAnosoKHThL, UTO MOAOOHBIH BepTHKAAbHbIH npoduab 10J1-
KeH OTpaKaTb CTPYKTYpPY NOceBOB OGOJBbUIHHCTBA Y3KOJHCTHBIX 3J1a-
KOB B nepHojx mocie (GopMHPOBaHHS KOJOCA H A0 HHTEHCHBHOrO OT-
najga JHCTbeB. DBoJbliuHCTBO Ony6JIHKOBAHHBIX 3KCHEPHMEHTAJIbHBIX
AaHHBIX /51 pasHooOpasHbIX eCTEeCTBEHHBIX H HCKYCCTBEHHBIX TPaBoO-
CTOEB yKas3blBaeT Ha TO, YTO HAHOOJBIIYIO BHIPAXKEHHOCTh BEPTHKAb-
HOH cTpaTHHKALWH NoJora cjaeayetr oxuaath B ouenb rycteix PIL.
Ias ocTanbHBIX BapHAHTOB TPaBSHHIX IEHO30B MOMKHO B NEPBOM MpPH-
O/MKeHHH NPHHATH JONylleHHe 06 OTHOCHTEJLHO PaBHOMEDPHOM pac-
npepenenuu L B caoe, cocrasasiionem 0,7—0,9 ot obuieit Buicotsr PIT.

*

g #

Taxkum obpa3oM, KOHKpPeTHBIC 3HAUeHHs L arpoleHO30B H ecTecT-
BEHHBIX TPaBOCTOEB MOrYT BapbHPOBaTh B WIHPOKHX npepenax. [Ipu-
ueM JIJisl MoceBa OAHOH KYJbTYPbl BDEMEHHEIC H MPOCTPAHCTBEHHEIE H3-
MeHeHHs! L cousMepuMsl Mexay coboit. B KauecTBe OTHOCHTEJNBHO Xa-
PaKTepHOro BHAOBOrO MNPH3HAKA MOMKHO pAacCMATPHBATL 3HAYEHHS
Lonr 1 Lyawe. OfHAKO 15 peajbHBIX TPaBSIHBIX 1eH030B omyGJu-
KOBAHHBIX SKCHEPHMEHTAJNLHBIX JAHHBIX HEZOCTATOYHO [JIS CHCTe-
MaTH3auHH Logr H Lyage. YCTOHUMBBIM BHAOBHIM IIPH3HAKOM SIBJIS-
I07TCH (PeHOJOTHYeCKHEe DHTMBI PasBUTHUS H CBA3aHHAA ¢ HHUMH JHHA-
MUKa Ly/L u ¥, a Takke nepHon (OPMHPOBAHHA MAKCHMAJLHBIX
dHaueHnit L, Ly W HX MakcHMaJbHBIX npupoctoB. MmenHo stu gaH-
Hble MOTYT CJAYXKHTb OCHOBOH A5 ajanTallHd TEOPeTHUECKHX Moje-
Jeid orpaxeHus TthHma Mogean [oyapuana K moceBaM KOHKPETHBIX
KYJLTYP H K €CTeCTBeHHBIM TPAaBOCTOfIM.

2.4, MNpocTpaHCTBeHHAs OPHEHTALMA (HUTO3IEMEHTOB

24.1. Obwue 3amewanus

ITIpocTpancTBenHasi opHeHTAUUsi (PHTO3JEeMEHTOB (pacupegenenue
HX TJIOMAAH MO YIrJIaM HakJOHA M a3UMYTy) HBJASETCS OAHHUM H3
OCHOBHBIX mapametpoB cTpyktype PIl. 9tor mapamerp onpeseasier
IJ101laAb MNOBEPXHOCTH, B3aHMOACHCTBYIOUIEH ¢ MOTOKAMH pajHalldH
IpH PasAHYHBIX yrjax NafeHHs COJHEUHBIX Jydell, mJjomans W pac-
npese/eHde MPOCBETOB B IMOJIOre, 4 TakKkKe B3aHMHOE 3aTeHeHHe H

6 3axaz Ne 734 81




nJjoutaas TeHeli Ha MOBepPXHOCTH NMoYBHL. [Ipu sMnupuyeckoMm noaxoxe,
B TOM YHCJe H B PErpecCHOHHBIX MOJeNsX oTpaxkeHus [32, 44, 54,
126 u ap.], mpocTpaHCTBeHHas OpPHEHTAUMS YUHTHIBAETCS KOCBEHHO
uepes sMnupHyeckue KosdduuueHTn Aag pasauunbix PIT m ux co-
crosnuii. Teopernueckue MoJe/H I03BOJSIOT BCKPBITH XapakTep BO3-
AEHCTBHSL 3TOrO napaMerpa CTPYKTYPhl Ha paccesiHHe W [OTJIOLLCHHE
usayyenusa B PII.

Ho Hepasuero BpeMenH COOTBETCTBYIOLIHE PAaCYeThl H IKCIEPHMEH-
TajlbHass HX NPOBepKa OblAM BHIMOJHEHB NPEHMYLIECTBEHHO MPH HC-
CJe/IOBAHHH 3aKOHOMEPHOCTeli nponmyckaHums H morgomenus [12, 36,
46, 57, 122 n ap.] u B menbieii crenenu aas A; [46, 99, 108] u by
[73, 106, 130]. Orpannuennoe uucJa0 paGoT, B KOTOPHIX IKCMEPHMEH-
TalbHO NPOBEPEHO BJAHAHHE COGCTBEHHO NPOCTPAHCTBEHHON OpHEHTa-
IHH HAa pajuvauuoHHeie moTokd B PII, obbsicHAETCH TPYI0EMKOCTHIO
H3MepeHHS 3TOro mapaMerpa. B To e Bpemsi HegocTaTtounblili 00beM
IKCHEPHUMEHTA/NbHBIX JaHHLIX ONpeje]seT H OTCYTCTBHE HCCJeI0BaHHi
N0 ajanTauWd TEOPETHYECKHX Mojenell OTpamKeHHS K KOHKDPETHHIM
PII, a Takxe no YyBCTBHTe/NbHOCTH Mojeseil K MPHPOAHON H3IMEH-
YHBOCTH MPOCTPAHCTBeHHOH opuenTauuu. [as BocnosHeHus ykasas-
HOro npoGesa B HacTOfAILIEeM pasjese NPHUBOAATCA pe3yabTaThl 0606-
IeHHSl JUTePATyPHBIX JaHHBIX H MaTepHaJioB COGCTBEHHBIX M3MepeHH
NPOCTPAHCTBEHHON  OPHEHTALMH [Ji5i OCHOBHBIX CENIbCKOXO3fAHCTBEH-
HBIX KyJabTyp. OT™MeTnM, uTo nocae Buixona MoHorpadwuii 0. K. Pocca
[46] u X. I'. Toomunra [57] uemHoro GeuIO MybauKauuii nmo npoct-
paHcTBeHHOI opHeHTauuH. Ho HH B ofHOH M3 OTeueCTBEHHBIX MOHO-
rpapuit [10, 30, 32, 44 u np.] nmpocTpaHcTBeHHAs OpHeHTALHS He
paccMarpuBajachk B paMKax npobJeMbl AHCTaHLHOHHOTO 30HAHPO-
Banusa PII.

2.4.2. Meroduneckue gonpoce: onpedesenun nPOCTPAHCTEEHHOL OpUenTAGUL
durosrementos

YuuTHIBasi KPyr CNeUHAIMCTOB, HA KOTOPBIX PAacCUHTaHa MOHOTpPA-
¢usi, KPaTKO M3J0XKHM METOAMKHM pacuera mno [46, 49, 50] u noaesnix
H3MepeHHH NPOCTPAHCTBEHHONR OPHEHTALHH,

2.4.2.1. Ocnosnble xapaKTepucTuKu

B ypaBuennsix nepenoca paamaunn B PI1 opuenrauus durosie-
MEHTOB Xxapakrtepusyercs Auddepenunanboli GyHKuUHeHd npocTpanct-
BeHHOH OpHeHTAUMH g(rg), rae ry— (9gfy) — HanpaBaenne HOPMaJn
K BepXxHed CTOpPOHe (HTO3/JeMeHTa HJIH ero yactu (0p— yrom Ha-
KJIOHd, OTCUHTHIBAEMBIH OT BePTHKA/H, Qg— A3HMYT, OTCUUTHIBAEMBbIil

OT ceBepa no yacoBo#t crpeaxe). [lpuuem

4%, Astbl- 1
; sll]: AQ ?

(2.7)

rie AQ— efuHHUHBIH TeJlecHBIl YroJ BOKPYr HanpaBJeHusi rg; AQ=—
=sin 0y ABy Age; Asy, — niomags NOBEPXHOCTH (DHUTO3JIEMEHTOB, OPH-
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€HTHPOBAHHBIX B HANPaBJACHHH rg; ), S¢, — o6ulas miowlaib NOBepX-

i
HOCTH (DUTO3/1eMeHTOB B 3aganHoM obbeme PII.
YenosueM HopMupoBauus (2.7) siBAsieTcs BhIpa)eHnHe

/2 2;
| § &0 @0) doysiny do, = 1. 2.8)
0 0

Ha npakrtuke ¢yukuusa g(ry) oObluHO ompepedsiercda Ajsf  LIECTH

15-rpagycHbBIX MHTEpPBAJOB 10 yray HakjJoHa Oy ¥ BocbMH 45°-HBIX
CEeKTOPOB 1O Qg, T. €. Bcero Ajas 48 rpapanuii. [Tostomy yciaoBueM
HOPMHPOBAHHUSI MPHHIMAETCS BEIpaMKeHHe

2 2 glrg=1
=1k =l

Hupdepenunansuas GyHKuus g(rp) CcBA3aHA C HHTErpajbHON
G-¢yukuueil pacnpefeseHnss OPHEHTAUMH B NPOCTPAHCTBE COOTHOILE-
HHEM

(2.9)

G(r)= { g (re)|cos 7yr |da, (2.10)
2n

rae r=r(0s, @z), 05— 3ennTHoe paccrosanme CoaHLA, @ — A3HMYT
Coaunua (M/MA¥M 3eHUTHHIA YroJl H a3HMYT BH3HPOBaHHA);

cos@‘:cosﬁcos 04 -+ sin O sin B cos (¢ — gg). (2.11)

. G-dbynkuus sBJAsfeTCH NpPOEKUHell eAHHHUL NJOMAAH  [OBEPXHOCTH
. (uTO3/1IeMEHTOB HA NOBEPXHOCTh, NEPeHAHKYJASPHYIO HANpPaBJIEHHIO r.
: g noceBOB MHOTHX CeJbCKOXO3SHCTBEHHBIX KYJABTYP M €CTecT-
. BEHHBIX TPaBOCTOEB MOMKHO NMPHHATH, 4TO g H (-QYHKIUHS He 3aBHCAT
Lot @p [3, 23, 35, 46, 50, 51, 71 u ap.]. Torna (2.8) npeoGpasyercs
" K BHIY:

n/22m

n/22n

r 1 4 I
j Sg (0) sin Bog” (qs) dOy depyy = | Sg* (Op) 5~ 40 dgp =
L ] 0 0

/2

= | g* (Bp) dOy=1,
0

(2.12)

L rae g*(0y) onpenensier BeposSITHOCTH TOTO, UTO HOPMaJH (GUTO3JEMEH-
"TOB OPHEHTHPOBAaHBl B €IHHHYHOM HHTepBaJe yrja Hakaoua B¢ Og-
. HaKO B cJydae TYCTHIX PSAJAKOBBIX IIOCEBOB, Korja pacnpegencHue L
CHMeeT MaKCHMYM B MepHeHAHKY/JISPHOM pfAAKaAM HanpaBJeHHH,
‘A Takie JJ5 KyJbTYp C BHIPAXKCHHLIM TCOJHOTPONH3IMOM (MOACOJHEH-
' HHK, cof, ¢acoab, XJOMYATHHK), Heab3d npeHeGperarth 3aBHCHMOCTHIO
G-pyHKkunH OoT a3uMyTa. B TO iKe BpeMs NpaKTHYECKH 145 BCeX BH-
0B (BKJMOYAs H JPeBECHYI0 pPAaCTHTE/NbHOCTb) HepaBiHOMepHOe pac-
| ipelejeHne 1O a3UMyTy yalle Bcero Habuiojgaercsi NpH MNOCAOHHOM
| apannse opueHtauuH. B 3TOoM cayyae 0coGeHHOCTH OPHEHTALHH OTpa-
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AAIOT ajanTalnio pacTeHHil K PaiHallHOHHOMY DeXHMY [12]. Ho nas
BCETO cOO0MeCTBA HAH AJS OXHOH KPOHBI hopMUpyeTcs HPEHMYIIECT-
BEHHO CymMMapuoe paBHOMEpHOE pacrpejesieHie GHTOIEMEHTOB MO Q.

[Tpu ponyuienun o HesaBHCHMOCTH g-byukunn ot g e Bur [148]
MPELIOKHA HECKOABKO TEOPETHUECKHX THIIOB pacnpejesedns (uro-
3/7€MEHTOB 10 By (puc. 2.8), u3 KOTOPHIX NpH MOJEJHPOBAHHH paana-
LHOHHOTO pelXuMa H npoayktuBHoctH PIT o6biuno paccMaTpuBalTCs
TPH THNA OpHEHTALMM: cepHyecKkas, BePTHKAAbHAS H TFOPH3OHTA.b-
nasi. Ilpeanosmaraercs, uto 3tu THnb XapakrepusywTt HaubGogee pac-
MPOCTPaHEHHbIl H 3KCTPeMalbHble THIB OPHEHTALMH B npupozae. Ilpu
FOPH3OHTaAbLHOH opuentaunn G (0) =cos 0, npu BePTHKAJNBHOH —

. 2.2
4 i (%
e PN e RN
08 Puc. 2.8. Monesbusie ¢pyukunn pacripeiejesus
L yraa naknona ¢urosnementon [148].
04l Opuenranns ¢urosnementon: | - chepuieckan (g*=
£l

9 =sin B4), 2—spertoduavuan (g*=2(1 — cos Eﬂm).’n),
\ % 3 — naarnoduasean (g*=2(1 — cos 49@)/41). 4
o # - naaHoduabHas  (g*=2(1+cos 20, )/n), 5 — SKCTpe-
o SRS e MR R P

- Mobuasnaa (g*=2(1+cos 40, )/m), 6 — paBHOMepHan
BN W R "

G (0) = (2sin0)/n, npu cepuueckoit — G (0)=0,5. [las pacuera
Gyukuuii G(0) MoxHO Henoab3oBaTh Tabauns Pusa 3 [57], a aas
G (0, ¢) — Benomoratenbubie TabaAHIbI, npusenennsie B [23]. OtmeTnm,
4TO CcepHYeCKass OPHEHTALMA JHCTHEB, CYHTACTCS HAHGO.ee Xapak-
TEPHOH JIJIsl TPABSHBIX COOGLLECTB M, KPOME TOTO, SIB/SCTCS npocTeii-
IIHM BapHAHTOM AAS MOAeaHpoBaHus. [IpH BbISBJAEHHH OTK/IOHeHHH
PeaabHOro  pacnpenenenus fy or cdepuyeckoro, a Takke ¢ Headbio
SKCNEPTHRIX OLEHOK THNA paclnpeiegeHusi NPHMEHSeTCs HHIEKC yriaa
HAKIOHA ¥y, KOTOPHIA PACCUHTHIBACTCHA A5l MHTEPBAJIOB 6y B 30°:

Tp=:£ 51013 = g)+ (037 —g) + (0,50 —gJ],  (2.13)

FA€ gi-3— MOJH MOBEPXHOCTH (HTO3JEMEHTOB, HMelolUlHe 0y B muTEp-
Basiax 0—30, 30—60 u 60—90° coorBeTcTBenHO. 3HAK Yo onpeneJsi-
erca suakoM pasuoctd (0,5—gs). 3nauenus x4 M3MensoTCs 0T — |
(BepTukaabHas opuentanns) xo 4+ 1 (ropusonranbuas OpHeHTaLHs).

B Hekorophix ynpoluiennbix Teoperuueckux monensx JUIs Xapakre-

PHCTHKH ODHCHTALHH HCNOJb3YETCS CpejpHuii yroa naxgouna 6y [84,

107]. Oas TeopeTHueckux Tumos opuentauun (puc. 2.8) 04 pasen:
Aas cepuueckoit — 57,5°, naanoguasHol — 26,8°, 3PeKTOHABHOH —
63,2°, skerpemoduabHOi H NIarHOPHALHOH — 45°, rOpH3OHTANLHOH —
0° u BepTHKaabnO# — 90°,
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[lpu pacuere cymmapuoii G-pyHkimun, YUHTHIBAIOUeH OpHeHTalHIO
BCeX (DHTO3/IEMEHTOB (JHCTbeB, cTe6Jell, PeNPOAYKTHBHLIX HA3eMIbIX
OpramoB), BBOASATCA BecoBhe Ko3hQuuHeHThH B (enia2.3.2:1):

5 = ﬁ..‘lGﬂ + I:SL'TGET + ISpGp- (2 14)

0,‘1[-13](0 Ha cerojnst Bcs HH(i)OpMa[LHH o paCCManHBaeMOMy BOIpocy
NPaKTHYECKH OorpanHyeHa JdaHHBIMH O HpOCTpallCTBEH]iO[:I OPHEHTAalUHH
TOJBKO JIHCTheB.

24.2.2. Hsmepenus xapakrepucrux APOCTPAHCTBEHHON OPUCHTAUL

Kax yxe ormeuanoch, MeToguka nosesbix H3MepeHHE TnpocTpan-
CTBEHHOH OPHEHTALHH OuYeHb TPyloemka. [lpuuem npocrora H3Mepe-
HHH YrJOBHIX KOOPAHHAT B MOJE ¢ MOMOHIbIO MOAHQHIHPOBAHHOIO
TPpaHCHOpTHPa C OTBECOM H KOMNACOM COYETAeTCSl C OOJBIIHM O6bH-
EMOM KaMepa/ibHbIX pabor. Heckonbko COKPAaTHTH TPyHO3aTPaTH MO-
AKHO, TIPEAIIOJIOZKHB, YTO BCe JIHCTOBHE INIACTHHKH (H/HAH (uTO3/e-
MEHTbl) HMEIOT PaBHYI0 NJOLLa/lb [NOBEPXHOCTH, T. e. JONYCTHB, 4TO
pacnpeje/iende  uHcaa  QHTOEMEHTOB ¢  KOOPAHHATAMH 0y, u

Po, MPAKTHYECKH COBMagaeT ¢ pacmpefejeHHEM MJOMAAH NOBEPXHO-

CTH (PHTO3JEMEHTOB C TeMH Ke KoopaunaTamu. Takoil npHeM, HANpH-
Mep, Gbl1 ucmoab3osan B [2]. Ho npu paGote no ynpoumennoii Meto-
AMKE CYUIECTBEHHO BO3pacTaloT 00beMbl BHIGOPOK, 3a HCKJIKYECHHEM
ciyuyaes, Korjaa Oy B npenmesiax (huTo3IEMEHTA eCTL BeJHUHHA MOCTO-
sIHHAS.

CpaBuenne pasHbX METOAMK, MPOBEACHHOE HAMH, noKasano, 4to
COmoCTaBUMblE Pe3YJabTaThl MOJYUAIOTCS, ecau COGJI0NAI0TCS caeyio-
mue 06beMbl BHIGOPOK YHC/IA JIHCTHEB (npu 3afannoil MakcuMaabHOHR
ounbke onpeaenenns cpearero 0,056 uw P=0,95): nas o3umoili u pO-
BOW mueHHubl Ha paunux denopasax — oxoao 200 H3MEepeHHi, Ha
NO3AHNX — He Menee 400; xas Kykypy3sl W paiirpaca — ne menee 450:
Ada con — e menee 670 u 1as kaprodens — ne menee 300—900 u3-
MepeHHi (npuuem aas Kapropeas o6bem BHIGODKH  YBeJHUHBACTCS
AJSL COPTOB ¢ 60Jiee TOPH3OHTANLHBIMH JIHCTLSIMH) .

OnunM H3 IKCHEPUMEHTAILHBIX MeTOL0B onpeje/eHHsa g*-hynk-
UHH SBJACTCA METOA HAKJIOHHOH HIJBI MJIH TOYCUHBIX kBaapatos.! [1pu
STOM METOJe TOJIOr <«MPOKAJBIBACTCA» TOHKON JAJAHHHON Hrjof
B PasJHunbix HanpasieHHAX r=r(0, ¢). Udca0 KOHTAKTOB Komia
HTJbl ¢ PHTOSJEMeHTaMH (V) 32BHCHT OT MJOTHOCTH 3aMOJHEHHS 10-
BEPXHOCTBIO (DHTO3JeMenToB 06bema PII (q) m opmentTaunn ¢uro-
3JIEMEHTOB:

@2

vo= | Ag*de,, 2.15)
(]

rae sHavenust A naxoasarcs no TaGanmam Pusa (nanpumep, B [57]),

-~
Kak A= (cos ryr).

! Cm. paGorwar I. R. Philip (1965 r.) u 1. Warren Wilson (1960 u 1963 rr.).
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MeT0J HakJOHHOH MIJIBI, HECMOTPS HA siBHble NPEeHMYIlecTBa 1epes
NPAMBIMH METOJAAaMH B IJaHe TOYHOCTH oONpenedeHds g*-QyHKIHH,
Toke TpyaoeMok. UYHeNo KOHTAKTOB A0MAMKHO 6uiTh nHe menee 1000
[13 u ap.), x ToMy ke Beauk oObeM AajabHefimux pacyeroB. Kpome
TOTO, METOA HMeeT H TeXxHHyecKHe orpaHuuyenus. Bo-nepsbix, Heo6XO-
AMMO cOGJIIOCTH COM3MEPHMOCTb TOJIUIHHBI HIJIBI ¢ pasMepaMu (uUTO-
9JCMEHTOB, H 5TO OrpaHuuYeHHe OcOOEHHO 3HAYHMO JJIS Y3KOJHCTHBIX
Tpas. Bo-BTOpHIX, yBeqHuYHBaeTcss FPOMO3JAKOCTb KOHCTPYKIHH IPH
H = 100 = 150 cm. Ho B meJoM MeTOj HaKJOHHOH HIVIBL fBJseTCH
HauboJiee TOYHBIM H3 BCeX CYHIECTBYIOILIHX METOJ0B H3MepeHHS OpH-
eHTalHH.

[Ipeasokenbl TaKkKe KOCBEHHBIE MeTOABI onpejeneHus g*-QyHK-
I[HH HAa OCHOBE MOJACYeTa UacTOTHl NPOCBETOB N0 doTorpaduamM moJora,
cleJaHHBIM BBepX C MOBEPXHOCTH 3eMJIH, HJIH MO H3MEDPeHHsIM C Mo-
MOIBIO Pa3JHuHBIX peek nponyckanusi paauaunu B PII. Onuako stu
crnocofbl He HallJH LWIHPOKOro NPHMeHeHHS, TaK KaK HX HeJb3s HC-
noab3o8ate B rycthix PI1 6e3 Hapyuenus CTPYKTYpbl pacTHTeNb-
HOCTH.

2.4.3. 3aKoHOMEPROCTU UIMeHeHUs NPOCTPAHCTEEHHON OpUeHTAyUL (PUTOINEMERTOB
8 nocesax CeAbCKOXO3AUCTBEHHBIX KYABTYD

24.3.1. daktopsl, onpedeisoujue OPUCHTAYUIO PUTOINEMEHTOB

AsuMyTanbHOe pacnosioxkKenHe JHCTHEB Ha pPacTeHHH B MepBYIO oue-
peab onpefenseTcs BHAOBOH IeHeTHUECKOH CIHPaJabIO, KOTOpas ecTb
9BOJIIOLHOHHO 3aKPeNn/eHHbli NPH3HAK NPHCHOCOOJEHHS JIHCTHER K MH-
HUMAJLHOMY B3aHMHOMY 3aTeHEHWIO. YTrOJ HakKJAOHa JAMCTOBOH njaa-
CTHHKH 3aBHCHT OT cBerosio6usi M aHATOMHYECKHX CBOHCTB BH/a, a
Tak¥Ke €CTh pe3yJbTarT npucnocobiennss K MaKCHMaJbHO BO3MOKHOMY
NOTJIOUIEHHIO  COJIHEYHOH paJHallil BCEM pacTeHHeM B KOHKPETHBIX
VCJA0BHAX npouspacTanus. BoAHBIH pexHM JONOJHHTENbHO Peryjiupyer
YyroJ HakAoHa (HTO3JEeMEeHTOB, TNPHUEM HATAAAHO JACHCTBHE 3TOrO
daktopa npossJsieTcss npH usMenenuu Oy nNpu 3aBANAHHA B Pe3yib-
rTarte cyMmKenus typropa [109, 140]. Ha doue Bunoso# cnenndnkn mna-
paMeTpaMH, OnpeiessOIHMHE NPOCTPAHCTBEHHYI0 OPHEHTANHIO, ABJA-
erca N H cooTHOLIEHHE MJIOULAAH MOBEPXHOCTH pasiHuyHbLIX (paKuHi
pacrenuit. OTcioga caepyer, YTO OpHeHTALHs [JOJKHA H3MEHATbCS
B pesy/bTaTe AeficTBHs Bcex ¢akropos, BiaustomHx va N u . Or-
HeJbHYIO TPYNmy COCTaBAAKT (aKTOpPbL, CBA3aHHbIE ¢ AHOMAJbHBIME H
CTPECCOBBIMH SIBJGHHAMH (Hampumep, MoOJeranue, OTAeJNbHbIE BHIBI
3a6osieBanuil W MOpa¥KeHHs pacTeHuil U T. I.), a TaAKXe ¢ MeTeopoJo-
rHuecKHMH SIBJAeHHSIMH (To »Ke MoJeraHue, HO BCJENCTBHE 3acyxH,
CHJILHOTO BeTpa, rpaja).

Ony6JinKOBaHHBIe K HACTOSLIEMY BpeMeHH AaHHbIe He OXBATBHIBAIOT
Bech BO3MOMKHBIH NHana3oH H3MeHeHHS OPHEHTalHH OT INepevyHc/eH-
ublX Bbille (DAKTOPOB fAaxke Ha mpuMepe OJHOM KyabTypel. B psane
clyyaeB MOXKHO TOBOPDHTb O TEHIEHIHAX W OPHEHTHPOBOYHO — O Mac-
mrabax U3MeHEeHHS XapakKTepPHCTHK OPHEHTAIHH.
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2.4.3.2. Budosoie u coprosste pasautus 8 opueHTayuu

Ha ocHoBe ony6aHKOBaHHBIX KOJHYeCTBEHHBIX oOuUeHOK [l, 2, 23,
35, 46, 49, 50, 71, 121, 148 u ap.] u pe3yapTatoB coGcTBeHHBIX HABI10-
NeHHH, 8udbl CeAbCKOXO3AUCTBEHHbLY PACTEHUI MOKHO KJaccHQHUILPO-
BATh MO CJACAYIOUIHM THNAM OPHEHTALMH: a) NNaHOPHIBLHLIH (npeol-
JajaloT TOPH3OHTAJbHblE JHCTbS) — KOHCKHe O606bI, K/aeBep, KapTo-

eab, nojAcosHeYHHK, B  OTJAe blble Yackl AHSA —cOf H (acoub;
6) spexToduabHbi (Npeodianal0T BEPTHKAJALHO PAacCHOJOMKeHHbE JIH-
CThSl ) — HA OMpeJe/eHHBIX CTa/ANAX PAIBUTHA SUMEHDL, POXKD, NEHNILA,

paiirpac; B) niarHopHuJAbLHBIH (JHCTbS PACHOJNOKEHEl MPEHMYIIECTBCHHO
mox yraom 45°) — jiouepua, ru6puanas GpookBa; I) chepuueckuii
(naouaas JAHCTbEB, HMEIOIHX OJAHHAKOBHIH YroJl Hak/JOHa, pacTeT NpPH
YBEJHYEHHH YrJjla NPONOPUHOHANBHO €ro CHHYCY) — 3epHOBble Ky/lb-
TYPH W TPaBHl (AuMeHb, POXKb, KyKypysa, nilemnwuiia, copro, pafirpac,
THMO(eeBKa H T. I1.).

OueBuano, uto 3Ta KJaccHGHKAUHA sBJAseTcs caMmoil obuieii u
daer npeacTaB/ieHHe O cpelHeM AJS BereTalHOHHOrO MNEPHOAA THIE
OPHEHTALHH JIHCTbEB HOPMAJBHO Da3BHTHX pacTeHHH. YCTOHUHBOCTH
THA OpHEeHTANHN KaK BHAOBON XapakTePHCTHKH MNOATBEPIKAaeTCs
AannviMu E. B. AGammnoii [1—3], noayueHHbIMH HA NPHMepe sSUMEHst
0JIST BEreTAUHOHHBIX MEPHOJAOB C PA3JHYHBIMH MOrOIHBIMH VCJIOBHSMH,
a TakXKe HAUIHMH J3aHHLIMH JAf 03AMOi mmeHuubl (taba. 2.27).

TaGanua 2.27

M3menenne XapakTepHCTHK NPOCTPAHCTBEHHON OpPHEHTALMH JAMCTBEB O03HMO
nueHnuel Be3octas 1 B pasauuHbie roabl. XepcoHckas ofaactb
(o6bem BLIGOPOK n AR Kamjaoro sapHanta Goaee 250)

*
L g,49,)
Denodrasza loa 3):;;),:?’ 0. % 1 }'l\‘
0—30° | 31—60"| 61—90 ¢

Llsetenue 1978 | 250—260 [ 0,236 (0,357 (0,407 | 49 0,10 ;
1981 | 950360 {0,952 |0.280{ 0,368} a8 } 0.8

1978 | 500600 |0.089|0.439 [0.472| 55 | 0,07
1981 | 500—600 |0.150|0.257 |0/593| 58 0,14} 0,76

Moaoyno-BockoBas 1978 | 250—360 | 0,290(0,240(0,470| 5l 0,16
Ehies0cTh 1980 | 250—360 |0.247 |0'283|0 469 52 0,12} 0,40

1979 | 400—500 |0.277|0°265|0.458| 51 | 015
1980 | 400—500 0,230 0303 {0 447! 52 0,10} 0,89

IMpwu MeuaHue Agx— kpurepuit Koamoroposa ans cpasHuBaemeix nap pac-
npejeicnnii (PasaHYHA CTATHCTHYCCKH HELOCTOBEPHI).

Coprogole pasaudust B NPOCTPAHCTBEHHON OpPHEHTAMH JHACTHEB
OJHOrO BH/IA 3aBHCAT OT cejeKkuuH coproB. Haubosee nosanwe jpaHubie
0 3TOMY BONPOCY B JIUTepaType OTHOCATCA K KyKypyae. [lasa paii-
onnpoBanusix B CCCP coproB KyKypy3nl XxapakTepHCTHKH OPHEHTALMH
O/H3KH MexAy coboil [23, 46] H COBnagaloT ¢ TAKOBBIMH /sl COPTOB,
HecaenoBannbix B0 @panunn [121] u B Foananann [148]. Ho y ame-
PHKAHCKHX COPTOB NPH OAHOTHNHOH TycTOTE MOCEBOB OTMeuaercs
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peskoe yBeJHUYEHHE JOJIH FOPH3OHTAJbHO OPHEHTHPOBAHHBIX JIMCThEB.!
Has ssumens coproBule pas/inuis ObliH BbisIBJCHB NpPH aHnajdnse
Ce30HHOH [AMHAMHKM YrJoB Hakjaona gucteeB. Copt [Homed, paliouu-
poBaHublil B JctoHun [35], Bunep u Mockosckuit 121 8 Kanymxckoii
06aactd [3] 06HAPYKHJIH OTHOCHTEIbHYIO CTAOHILHOCTL g* -DyHKUHH

B TedeHHe BereTallHOHHOro nepHosa. MockoBekuit 121 B ycaoBuAX
Hosropoackoit 06/acTH XapakTepusyercss SBHO BbIParKeHHO[ Ce30H-
HOH AMHAMHKOH OPMeHTAllHH JIHCTLEB: B MepHOA 7—8-T0 JucTa yBeJH-
YHBaeTcs JM0Jsi BePTHKAJIbHO OPHEHTHPOBAHHHIX JIHCTBEB [0 CpaBHe-
HHUIO ¢ panHedt QeHodason 3—>5-ro aucra [2]. Oas con rakke Gblau
BHIABJIEHB HEKOTODBIE COPTOBBIE Pa3jiHuH B OPHCHTALHH JIHCTHEB
[71], KoTOpBle MOATBEPAMIHCH Pe3yJbTaTaMH HAllHX H3MepeHHH (cM.
uixKe). Cpean 11 pafionnpoannnix 8 CCCP coproB kKaptodeas
[25] npun nomunupoBanun Ha denodasze nauano KiayGieobpasoBanus

N1aHOQUILHOA OPHeHTAIlHH OTKJIOHEHHs Oyc OTACABHEIX COPTOB OT

CpejHero AJs KyJabTyphl 3Hauenus 0, Bapoupylor or —41 mo 56 %,
OTKJAOHeHHSt Ge-pyrKuHH — ot —I13 no 17 %. Takke cyurecTBenHo
BhIpaKeHbl COPTOBbie Pas3/JH4YHA B OPHCHTALLMH JHCTHLEB Y HEKOTOPHIX
COpTOB nieHHIU B (taba. 2.28), npuueM npH GAH3KHX 3HAUEHHAX

Tatanna 2.28

XapakTepHCTHKH NPOCTPAHCTBEHHON OPHEHTAUMM JaHcThe 03uMoil (Onecckas
1 Besocras 1) u aposoii (CapartoBckas 42) nuennubl. XepcoHckas o6aacts

*
I'yerora &ae
IMmennua Penodasa Ska/ME
015 16—30° 31—45°
Onecckas lserenne 500 0,158 0,068 0,075
Besocras | " 500 0,192 0,026 0,136
Caparosckas 42 = 382 0,117 0,202 0,240
Besocras 1 B 363 0,115 0,120 0,139
Capatonckasn 42 Monounas cne- 382 0,154 0,124 0,216
J0CTh
Besocras | To mxe 200—480 0,136 0,040 0,093
®
J_ o gL'lC r
IMwennua Denodaza g;; ;':,?' B Ope | MK
46—60° | 61—75° | 76—90°
Ounecckan Liserenne 500 0,14710,24710,305| 55 |0,50 1.35
Besocras 1 = 500 0.204 10,130 [0.312] 62 10,641 7
CapartoBckas 42 = 382 0,258 (0,144(0,038] 41 (0,71 213
Besocras 1 5 363 0,223(0,351]0,066] 49 (0,61 ] =
CapartoBckan 42 Mouaognasn 382 0,199]0,094]0,213| 46 (0,62
CresaocTb ; 2,80
Besocras 1 To xe 200—48010,281(0,280(0,170( 53 |0,54

! [To manubim R. S. Loomis, W. A. Williams (1968, 1969 rr.).
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Oaxc 3a cuer ocobenHocreft g5 -GyHKUHE (QOPMHPYIOTCSH JOCTOBEpPHBIE

pas3jnunusl MeXAy pacnpepeacuuamu 0.

B uenom paccMoTpenublii MaTepHas TMO3BOJAET NPEANOJaraTb, yToO
XapaKTePUCTHKH NPOCTPAHCTBEHHOH OPHEHTALHM ABJAAKTCA YCTOHUH-
BBIM BH/JOBLIM H COPTOBbLIM NPH3HAKOM. MeX1y celbCcKOX03sHCTBel-
HBEIMH KYJbTYPaMH DPasJiHYHA NPOSBAAIOTCS HE CTOJbKO B 3HAYEHHsIX
CPeJIHHX YIVIOB HAKJOHA JHCTbeB MJH HX JAHCHEPCHH, CKOJbKO B THMe
gupdepenunanbHelX QyHKIHRA pacipegenenns 0y,

24.3.3. BpemeHHds UBMEHHUUBOCT6 NPOCTPAHCTBEHHOLU OPUEHTAYUU

Kak yxke oTMeuasoch Bhille, Mex20008a58 USMEHYUBOCTH OPHEHTA-
UHH IS OJIHOTO COPTa BHIpaeHa He3HauWTedbHO (CM., HanpHMep,
Tabn. 2.27).

Ce3zonnasn Junamuxa AN OQHOTO COPTA NPH (GHKCHpoBaHHOH N u
OJIHOTHITHBIX ~ YCJOBHAX [POU3pacTaHHs oOnpejensercs H3MeHEHHEM
KaK OpPHEeHTallMH JIMCTheB, TaK H 3HaueHHH f; DKcnepuMeHTAIbHO J0-
Ka3aHO, YTO MaKCHMaJbHOe BaPbHPOBAHHE OPHEHTAIMH JIHCTHEB B Te-
YeHHEe BereTalHH XapaKTepHO AJs Y3KOJHCTHBIX 3/aakoB [23, 24, 46,
148 u ap.], xors B pabore T. Horie, T. Udagawa (1970 r.) ua npu-
Mepe OJHOro noceBa MOACOJNHEYHHKA OBIIO BLISIBJIEHO yBeJHUEHIE

Ha nosaunx Qenodasax 0; na 20° no cpaBHEHHIO C MEPHOAOM JHCTO-
obpasoBauus. B 1o e Bpems aas stuMensi B [3] Gbljio yCTaHOBJAEHO
coxpanenHe cdepHyeckod OpPHeHTALMH JHCTbeB B TeuenHe Beell Bere-
rauun. Oanako 3a cuer cHuxenus P or 95—100 % na ¢enodase
3-# suct no 35—80 % npu BockoBOi# cnenoOCTH Ha MoO3AHHX (eHoda-
3ax (OpMHPOBAJHCH OTKJIOHEHHS! OT CepHUECKOH OpPHEHTAIHMH B CTO-
pony GoJibliefi BepTuKaabHOCTH. [Ipn sTtoM 3Hauenuss Py=L,/L manao
3aBHCeJNH OT MOTOAHBIX YycJaoBHH M N (npH HOopMax BbiceBA 33—
8 maH/ra). CaenoBaTesIbHO, CE30HHYIO AHHAMHKY OPHEHTALHH SUMEHS
MOXKHO PaccMaTpPHBATH KdK YCTOHUHMBBIH BHJ0BOH (COPTOBOH) MOKa-
3aTesib CTPYKTYPHI NOCeBaA.

B nocesax o3uMoit MINEHHIB MPH MakCHMAJbHON pasuuiue B 0, 3a
MepHoa OT BbiXxofa B TPYOGKy g0 BOCKOBOH cmesoctw 11—15°
(taba. 2.29) mexay g¥-OyHkuHaMH (GOPMHPYIOTCS  CTATHCTHUECKH

AOCTOBEpPHBIE pasJHuHs, 3a HCKJIOYeHHeM 3aBepumiaoimux denodas
(ra6n. 2.29 u 2.30). U3 cpaBuenus O, , TMOJYYEHHBIX MPH PA3THIHOM

ocpegHeHuu (taba. 2.29), cneayer BaXKHBI MeTOAHYECKHA BHIBOJX
0 TOM, YTO IMNHPHYECKHe (PYHKUHH pacnpepeseHus 0, omeHeHHBIE MO
AaHHBIM H3MepeHHHd Ha OfHOM mose (MpH JocTtaToyHofi BHGOPKe),
MOJKHO pacmpocTpPaHsiTh Ha COBOKYNHOCTL MOJeH, MOCeBH HA KOTOPLIX
HaxonAaTcd B 0AHOH (peHodase,

XapakrepHoil 4epTOH A8 03UMOfi NMUICHHLB! ABAACTCH AOMHHHPO-
BaHHe BePTHKAJbHO OPHEHTHPOBAHHLIX JHCTbeB B BeceHHHe eno-
¢aspl. Ha Gosee mosanux craausix pasBHTHS OpPHEHTALUHA  JHCThHEB
npub/HKaeres K chepHUecKkoil, a OTKJIOHEHHSI OT 3TOr0 THNA CBA3AHBI
,B OCHOBHOM C YBeJHYEHHEM BEDPOATHOCTH TOPHU3OHTAJLHBIX JHCThEB
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Ta6auna 2.29

CpenHue XapakTePHCTHKH TNPOCTPAHCTBEHHOH OPHEHTAUMH (PMUTO3/EMEHTOB B MOCEBAX
03uMOH nmennus Besocras 1 B pasanunbie denodassl, Xepcouckas o6Gaacts
(cpennne nannwe 3a 1978—1983 rr.)

COBOKYNHOCTE noaefH Oano noae
dhenacthasa 6; _*._0‘93 Hfb G; :‘:66.1 B;[ icﬂ.‘: }'K
N = 200 = 500 sk3/m? | N=2360 sk3/m? = 480 a3/ m?
Beixoa B TpyGKy 65 25 70 68 21 75 15] 7.0
Koaowenune o7 26 70 57 28 57 22 2
IleTenue 59 21 71 48 20 55 17
MoJousasa cnesocTs 52 26 72 — - - — 7,0
Mouaouno-Bockosas cne- b2 26 76 51 28 — | —
J0CTh 0,9
Bockosasi cnenoctb 53 26 83 - -— 45 | 27

Ipnmeuanne Ay —kpurepiii Koamoroposa aas cpaBHHBAEMBIX pacupefe-
JieHuii yrJioB HaKJAoHa JHcTheB 0;° N0 COBOKYNHOCTH MoJel.

Ta6auua 2.30

XapakTepucTHKH pacnpejeneHuss Yriaos HakaoHa Jaucthes g*(0;) 03uMOH numeHHIbI
Besoctas 1 B pasauunbie denodasn. XepcoHckas obaacte
(cpeanne nannee 3a 1978—1983 rr.)

denodaaa 0—15° | 16—30° 31—45° 45—60° 61—75° 76—90°
Beixoz B TpyGky 0,120 0,030 0,050 0,080 0,160 0,560
Koaowmenne 0,100 0,130 0,050 0,100 0,300 0,320
LiBetenue 0,110] 0,040 0,080 0,230 0,290 0,270
Mousounas cnesnocts 0,180 0,040 0,090 0,260 0,190 0,240
BockoBas cneocTth 0,150 0,060 0,120 0,190 0,220 0,260
Cpesnnue 3a nepuox 0,170 0,050 0,090 0,190 0,220 0,280
BT—BC

(taba. 2.29). Ecan B uesom 0; cuHmXaercsi K no3guum denodasam,

T0 O¢ JocTUrarOT B 3TOT mepHOA Makcumyma (taba. 2.29). Ioustwo,
uyTo cneunpuka uamenenus Oy o6ycyioBaeHA Ce30HHON AHHAMHKOMR P,
KOTOpasi onpeje/sier Takxe HTOrOBOe 3HAaueHHe cyMMapHoii G-(yHK-
uHH (tTaba. 2.31).

M3 cpaBHeHHs] NaHHBIX, NpHBeAenHbIXx B Taba. 2.27 u 2.29—231,
cJeyeT, YTO B MOceBax NuIeHHUbl NpH dukcupoBauuoit N cesonHas
AUHAMHKA OPHEHTAIHH NpeBLIIAET €e MEXKIOAOBYH H3MEHUYHBOCTD.
B uenom cezonnasi nuHaAMHKA XapPaKTePHCTHK OPHEHTAllHH B coueTa-
HHH ¢ AuHAMHKOH L sBasercsa obuum npusHakom ctpykrypsl PIT. ITo-
9TOMY COMOCTABJIEHHE 3ITHX NapaMeTpoB B OJHH KaJeHAapHLIe CPOKH
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Ta6auna 2.31

Joas niomwanu JucTheB B CyMMapHo# duronaomanu Ln /L, HHTErpaibHble PyHKIHK
NPoOCTPaHCTBEHHOH opuenTaunn auctbes (Gz) u Becex durosnementos (G)

B nocesax o3uMoi nmenwusl (copr besoctas 1) ma pasnMuHBIX 3Tanax BereTauHH
(6=10°). Xepconckas oGaactb

(cpeanue panunie 3a 1978—1983 rr.)

denothasa T '5‘., AG, % G AG 9,
Brixog B TpyGKYy 0.9 0,360 —28 0,337 —33
Konowenue—ungserenue 0,6 0,476 —4 0,338 —32
Moaounas cnenocts 0,5 0,553 “+11 0,341 —32
Moudnouno-sockoBas cne- 0,2 0,534 +7 0,212 —b8

JOCTh

Mpumeuanne. AG— oTkaoHeHHss oT G npu cdepuueckoil OpHEHTALHH,

MOXKET aaTb ILEHHYIO Hthopmaumo AJiA pacno3HaBaHHA MOCEBOB pas-
HBIX KyJbTyp NPpH JAOMHHHPOBAHHH 3€JIEHOTO IBETa PacTHTEJbHOCTH

(raba. 2.32).
Ta6auua 2.32

XapakTepucTuku pacnpejefenus yriop HaKkJIoHA JHcTheB (gx*) B nocesax
Pa3JHYHBIX KYAbTYP B OAHH KaJeHAApHblE CPOKH. XepcoHckas o06aacTs

0—15° 16—30° 31—45° 46—60° 61—75° 76—90° l _9:[
27—30 mas
Kykypysa, ¢enodasa 3-it amcr, N=6+8 p/m?
U210 | 0,090 T 0220 "] 0,260 0,060 | 000 ] 48

Osumas mmenuna, genodasa konomenne, N=360+500 sxa/m?
0,100 | 0,130 | 0,060 | 0,100 | 0,290 |- 0,820 I iG7F

7—9 wwons

Kykypy3sa, denodasa 5-it aner, N=6-+8 p/m?
0,170 | 0,000 | 0,110 | 0,360 | 0,170 | 0,100 | 45

Osuman nuennua, denodasa usetenne, N =360-+500 sK3/m?
D120 | 01207 " 0 iAo 0 el < G880 |08 T iy

18—24 wions

Kykypysa, denodasa 8—9-it mucr, N=7+9 p/m?
0,190 | 0,080 | 0,170 | 0,360 | 0,080 | 0,120 | 44

Cos, ¢enopasa xomen aucroobpasosanus, N=27+36 pact/m (10—I12 1)
0,300 | 0,060 | 0,080 | 0,090 | 0,080 | 0,39 | 49




Cyrounsle usmeneHus TPOCTPAHCTBEHHOH OpPHEHTAIMH B OCHOBHOM
HeoOXO0AMMO YUHTHIBATH MAJsl KyJbTYP C BbIpaKeHHBIM TeJHOTPONH3-
MOM (MOJCOJIHEYHHK, COsl, XJOMIaTHHK, (acob), IS KOTOPLHIX Tak#ke
THIOHYHA 3aBHCHMOCTb g-(DYHKUHH OT ¢g (cM. Taba. 2.32, a Takike [46,
51, 71, 106, 115 n np.]). Hanpumep, B noceBax THIHYHOrO NPEeACTABH-
TeJis TaKHX PAaCTeHHH — MOACOJIHEUHHKA OpHEeHTalHs JIHCTLeB B cepe-
Auie JHs OJH3Ka K TFOPH30OHTaAbLHOH, a B yTPeHHHe H BeuepHHE
yachl — K BepTHKaJabHOH. HM3-3a BHIpamennofi agantauui reJHoTponos
OnyOJIHKOBAHHBIE 110 HUM JlaHHble, [10JY4YEHHbIE NIPH Pa3HbIX YCAOBHAX
OCBellleHHS M Ha Pa3jHYHBIX WHPOTaX, OOBIYHO IJIOXO CONOCTABHMBL.

Hapsay ¢ BapnauusiMu g-QyHKiHH, 0OyCJOB/JEHHBIMH ajanTalHei
K YCJOBHSIM OCBELleHHSs, BO3MOMKHB eule O6ojee BLICOKOUACTOTHBIE
KoJeGanHs, cBA3aHHbIE C yCHJIEHHEM BeTpa H CMeHOH ero HampasJe-
HHS, C H3MeHeHHeM Typropa pacrenuil. BbljeneHue BBICOKOUACTOTHBIX
COCTABJAAIIMHX CyTOUHHIX KoJebauuil g-pyukunn tpebyer ocobo Tmia-
Te/NbHOTO NPOBeAeHHA ONBITOB NPH cO6/AI0AeHHH HeoOXOAHMBIX 00Db-
eMoB BbOopok. OGLIHpPHLIE HCCAENOBAHHS IHEBHOH AHHAMHKH OPHEH-
Tallil JucTbeB Bomosanenol E. A. Jlenncenko [24], nHo pesyabrathl
NOoKa He JIOBeJdeHbl A0 OIEHKH CTATHCTHYECKOH 3HAYMMOCTH Pas3JudHH
B XapakTepHCTHKax opHenTauuu. [loMuMo 3TOro aBTOopa, MpakTHYECKH
HH y KOTO HeT JaHHBIX 006 H3MEHEHHH B TeueHHe [Hf OpHEHTALHH
y BHAOB, He SBJSIOMIHXCS rejHoTpoliaMu. PesdyabTaThl, NpuBefeHHbIE
B [13], KOCBEHHO XapaKTEepH3YIOT M3MeHEeHHe OpHeHTAllHH B MOCeBax
KyKypy3bl uepe3 uaMenenue B npu pasubix ckopocrax Berpa. Co-
IJIaCHO 3THM JAHHBIM, TOJbLKO NMPH CKOpPOCTH Betpa Gomee 6—7 M/c
npH (GuKcHpoBaHHbX L 3uauenne B orkiousiercs ua 13—I17 %.

B uenom cnabasi H3yueHHOCTh BPEMEHHOH M3MEHUYHBOCTH OpHEHTA-
LHH OrpaHHuuBaeT 06/1acTb NPH/IOMKEHHS  Pe3y/bTaTOB  YHCJIEHHBIX
SKCIIEDHMEHTOB K [OCEBAM KOHKPETHBIX KYJbTYP H OJHOBPEMEHHO 3a-
TPYAHSIET HHTepnperanuio HaMepeHublX bi. Ocobo ctour 06paTHTH
BHHMAaHHE Ha MOJHOE OTCYTCTBHE JaHHHIX 00 H3MEHeHHSX ODHEHTaIHH
afgakcHaJbHOH H abaKcHAJbHOH CTOPOH JIHCTA, KOTOPble B OIpeieleH-
HbIX CHTYyaUMSiX MOTYT OKa3aTh CYLUleCTBEHHOE BO3AelCTBHE HA SPKOCT-
Hbl€ XaPAKTEPUCTHKH H MOJAPH3ALLHOHHBIE CBOHCTBA PACTHTE/bHOCTH.

2.4.5.4. Bausnue ycaoeuil npouspacTans

[Ipexae Bcero yc/aoBHS NPOH3PACTAHHSA MOTYT BJHATL Ha OPHEH-
TAlH ONOCPEJOBAHHO 4epe3 2YcrTory nocesd, xots BosaehcTsHe N
MOXKET paccMaTpuBaTthess W B (enosoruyeckom acnekre. ITo gamubim
[1—3] ne GO ycTaHOBJNEHO 3HAYHUMBIX PasjH4YHi B OPHeHTALHH JH-
CTbeB [Jfl NMOCEBOB SUMEHs NpPH pa3HbiX HopMax BoiceBa. Takxke He
OblJI0 BHISIBJAEHO HAMH BJHsiHHe co6erBeHHO N Ha mpuMepe  O3HMOH
nuenusl npu H3mMeneHun N ot 200 mo 800 sk3/m2. B moceBax Kyky-
PY3bl peaki sl OPHEHTAIMK JIHCTBEB MPOSABAAETCH TOJBKO NPH CpaBHe-
HHUH 3KcTpeMaJdbHEIX no N BapuantoB Ha ¢enodazax 8—I12-ro nucra
(puc. 2.8).

[Ipu ouenke nocodwbix ycaosud (Aas HOPMANLHBIX N0 YBJAaMKHe-
HHIO, H3OBITOYHO H YMEPEHHO BJAXKHBIX JeT) B moceBax stumens [l]
H 03uMOH mueHHOB (cM. 2.4.3.3) ne OBIO BHIABJIEHO MOCTOBEPHBIX
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pasiuyuil B OPHeHTALHH JHCThbeB. OJHAKO B NOCJELHHX NPH aHoMma-
JbHO paHHeH H YCTOHUHBOH 3acyXe B MepHOJ  MoJoYHast — HoaHas
crnesocTh 1ab/ai01an0ch COXpaHeHHe TAKOH JKe OPHEeHTALMH, KaKk U Ha
¢deHodaszax xoJsolleHHe — uBereHHe. [IpH moseraHun NIIEHHUL OT H3-
OHITOYHOH BJIAXKHOCTH HJIH N0 Kako#-nuOO0 Apyrofi npuuHHe OTMeya-
JOCh H3MEHEHHe OpHeHTaUHH cTebJjedl M KOJOCheB B CTOPOHY MJIAHO-
¢uabHoli. Ho cpeanve xapakTepHCTHKH OPHEHTALMH NPH MOJeraHHH
3aBHCAT OT ero HHTeHCHBHOCTH M MJOTHOCTH moJora. Ecau L >4 = b,
TO JIUCThS MPAKTHUECKH HAKJOHEHBI TMOJL TEM JKe YIJIOM, YTO M crebJiu
¢ koaoceaMu. Ecnum L <3, TO JHCTbSI COXPaHAIOT OPHEHTAUNIO, Xa-

ol xll 81V

Puc. 2.9. HameHenHe HHOEKca Yyraa Has
KJAOHA JHCTOBO HOBEPXE{OCTH Xa B Tede-
HHC BereTalHoHHOrO InepHoia B MNoOceBax
KYKYPY3HL.

Iycrota mnocesa: I) 30—31,5 pacr/m®, [I) 45—
54 pact/m?, [I1) ne[ y?aaa.rt;?. V) 6—8 parlTlm-’: 04
I, Il) no panusim [46], ) no paannbim [148],-0, <
1V) coleTBenusie ganHble, XepcoHcKas obaacTh, 6n 8n 10n 12n BM UM MC BC
I—5 — mojeibHbIE THIIBI OpHeHTalHH (CM. puc, 2.8). D H O @ & 3 bl

pakTepHyio ans texyueil ¢enogassl, HO Kak Obl Pa3sBePHYTYIO B MJ0-
CKOCTH ToJleriux crebaeil U KOJIOCheB.

[1pu pasunoix dosax u sudax ydobpenuil pasnnuus B OpPHEHTAIHH
JUCThEB B ciayyae oJHHaKOBOH N npu (pukcupoBanHoH (penodase oka-
3a1HCh CTAaTHCTHYECKH HEeJOCTOBEPHBIMH B noceBax stumens [35] u
paiirpaca (ra6a. 2.33). Ho Tak Kak B noceBax ¢ yCHJIEHHOH MOAKOPM-

Tabanua 2.33

XapaKTepHCTHKH TPOCTPAHCTBEHHOH OPHEHTALMH JUCTBEB B MNOcepax paiirpaca
HTAALSHCKOTO NPH PA3JHYHBIX Jl03aX MHHepaJbHbiX yaoGpenuit Ha cenodase
KOJI0IIEHHE

*
&a
Hoaa Q = 1 =
yAaoGpeHut X Ly B:{ G(0)
0—15° 16—30° | 31—45° | 46—60° | 61—75° | 76—90°
0,150 | 0,136 | 0,146 | 0,178 ( 0,188 | 0,202 \ 40,16 | 48,4 | 0,644
2 0,126 | 0,191 | 0,131 | 0,231 | 0,226 | 0,095 | +0,19 | 45,4 | 0,597
Npumeuvanune 1 — NjPoKis+Neo; 2 — NeoPesoKag+ Nao; kputepuit Koamo-

ropoBa AJs ABYX CpaBHuBaembiX pacnpefpeaenuit pasen 1,07; smauenwe G(0) nauo
1Jisi Hajupa.

KOH yBeJnuuBaercs Aoqas crebiiell H KOJOCheB B CyMMapHo# L, To oue-
BHAHBIM PE3yJIbTATOM 3TOr0 ABJASETCH OTKJIOHEHHe OPHEHTAllMH B CTO-
POHY BepPTHKaJbHOCTH (Taba. 2.34).
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TaGanua 2.34

XapakrepucTHKA CTPYKTYPbl MOCEBOB padrpaca MTaJbfHCKOrO NPH PasaM4HBIX 034X
MHHepaabLHbLIX yaoOpenunit Ha denodase KoJomenune

Jlosa yaoGpenuit L, L. LT ’ _6!!) G (0)
NiacPissliss N V.77 6,52 0,27 78,3 | 0,259
N L aP ok ag b Mo 197 | 518 | 038 | 730 | 0.3
NgoPsoKao + Nso 1,18 2,61 0,45 71,3 0,340

2.44. Bauanue npocTpancTeennol OpUeHTAyul HA C6R36 Mewdy OTHOCUTEAbHOL
NOBEPXHOCTHI0 (PUTOINEMENTO8 U NPOEKTUBHBIM NOKPOITUEM

IIpocTpancTBenHasi OPHEHTALHS COBMECTHO € THIOM pasMeLlCHHS
(GHUTO3/1EMEHTOB B NPOCTPAHCTBE ONMPEAesieT BHA 3aBHCHMOCTH MEKIY
L u B (cm. 23.22). B o6wem Buge B naxoautcs u3 QopMmyasi gas
LOJH MPOCBETOB KakK

} i I, (2.16)

le_exP[_T—a}s—G
rge [ — OTHOCHTe/NbHAasi JHCIIEPCHA — NapaMeTp, XapaKTepusyolini
THI pasMelllenuss ¢uTo3JaeMeHTOB B mnpoctpaHctBe. lIpu cayuaiinom
THne D=1, npu peryaspHOM, Korga HaGA0AaeTcsl YHOPsSA0YeHHOCTH
B pasMelleHHH (HanpuMep, pAAKoBHI moceB), D <C |, npu rpynnosom
(MM KOHTArHO3HOM ), KOrjga (HUTO3JeMeHTH (GOPMHPYIOT «IATHHCTYIO»
cTpyktypy, D > 1. Ilpu cayyalinoM THie pas3MelleHHs, JOBOJLHO IIH-
poko pacnpoctpanesHoM B npupoanbix PIT [12] u npunumaemom
B KauecTBe OCHOBHOrO NPHOJHMEHHSi BO MHOTHX MOJAENAX OTPameHus,
st Hagupa (0=0°)

B=1—exp(—GL), (2.17a)
HJH C yUeTOM TOJLKO CPEJAHEro yria HakjJoHa (HTO3JeMEeHTOB
B=1—exp(l — L cos ). (2.176)

M3 (2.10) u (2.16) oueBHAHO, 4TO B NPH NPOYHX PaBHHIX YCJIOBHAX
8aBHCHT OT yIjla BH3HPOBAHHA, M 3Ta 3aBHCHMOCTb AOJMKHA YUHTHI-
BaThCsl IPH HHTEPNpeTalHH JaHHHX cKaHepa. Hackouabko cyuiecTBenHo
OTKJ/IOHeHHe B OT 3HaueHHH, MOJYYeHHBIX MO CTAHAAPTHOH MeTOLHKe
(1. e. past 6=0°), saBucHT OoT KoHKperHOfi cTpykTypHl PII u yraa su-
supoBannd. Hanpumep, 475 noceBoB KyKypys3ul B mepHoA OT 9-ro jm-
CTa 0 BbHIMETHIBAHHA METEeJNKH [0 H3MEepPEeHHSM C MNOMONILI0 HAKJIOH-
HOH HrJBl OBLJIO YCTaHOBJEHO, YTO NpeHefpexeHHe 3aBHCHMOCTbIO B
or O B unrtepsaje 6 =0 -+ 40° BO3MOXKHO TONLKO npu B Goaee 85 Y,
a NpH MeHblledi COMKHYTOCTH moJora jponycruMbie 10 9%-mble omnGku
B OlleHKax B peaJibHbl NPH OTK/JAOHeHHH O ot Hajgupa He Gonee uewm
Ha 10° [13]. M3 (2.16)—(2.17) rakke caexnyert, uto B yBeiuuuBaercs
npu GOJBIIAX L W NPH OTKJIOHEHHAX OPHEHTAIHH B CTOPOHY FOPH3OH-
TanbHOCTH (Taba. 2.35).
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Tabanna 2.35

Pacuernbie 3Hauenns npoextusHoro nokpeitua (%) B 3aBHCHMOCTH ;
OT NMPOCTPAHCTBEHHOH OPHEHTAUWH M OTHOCHTENLHONW NOBEPXHOCTH (HTO3NeMeHTOB L
npH cayvaifHOM THOE WX pa3MewleHus (Hanup)

L
OpueHranus
1 2 3 5
Topnsonrancuas 63 86 95 100
Cdepnueckas 39 63 78 92
Bepruxansuas 12 = 32 48

Teoperuueckn aasi (HKCHPOBAHHONO 3HaueHHA L MaKCHMaJdbHOe
B moxer nabawopatbes B PIl ¢ ropusonrasbubiMu GuTosIeMeHTaMHU
NPH pPeryJsipHOM HX pasMelleHHH B MPOCTPaHCTBE, MHHHUMAJBLHOE —
B C/lyyae BepTHKaJbHOH OPMEHTAUHH H TPYNNOBOM THNE pasMElleHHS.
3HaYUMOCTh THIA Pa3MElleHHS H OPHEHTAIlHH B ONpeleJeHHH BHAA
IMNHPHYECKHX 3aBUCcHMOcTedl B or L noarsepxnaercs puc. 2.10. Hs-
Mepennble ¢ MOMOIIbIO HAK/IOHHOH MIJIBI B MOCEBAaX KYKYPy3bl 3Haue-
HHA B OKa3aJuCbh HHXKe, yeM paccuHTaHHble no (2.17) B npeanosoxe-
HHH cepHYeCKOl OPHEHTALHMN H caydafiHoro THna pasMeltenus.' [Ipu-
yeM HauOGOJblUHe OTKAOHeHHS (KpuBas 2 Ha puc. 2.10) 6GbaH BHIAB-

Puc. 2.10. 3aBucuMocTb MeXAy OTHOCH-
TeJbHOI NOBEPXHOCTLIO JHCTheB Ly H mpo-
€KTHBHBEIM [OKphITHEM B B moceBax KyKy-
pyssl  (cpeamecnennie copra) B HEpHOL
penodas 9-it THCT—BBHIMETHIBAHHE METEJIKH.
XepcoHcKkas o6aacTs.

I — TEOpeTHYeCKH BO3MOMXKHAaA 3aBHCHMOCThb npH

D=1 u G=0,6; /] — sxcnepuMeHTabHEeEe AaHHbLIC:
1) N=3+4 pm?, D=107, 9¢—57°, 2) N=5+.
+8 p/s, D=2,20, 0, =64°, 3) N=5+8 piu?, D= U ! 2 J ¢ Ly

=237, B4=47", 4) N=8:10 p/m?, D=1,15, O(bt
=59°.

JIeHbl Ha y4YacTKe ¢ rpynnoBbiM pasmelilenneM (D=2,2) u GoJblium
0y (64°). Iaa orpeaka 3KCNOHEHTHI, OnuChIBaoOWeil cBsisb B u L, npu
dnavyenusax B menee 50 Y% MOXKHO NOJB30BATHCHA JHHEHHLIMH 3aBHCH-
MoctaAMu (Tabna. 2.36).

Heckonbko oTBJEKasich OT PacCMOTPEHHsI HENOCPEACTBEHHO BXOJ-
HBIX MapaMeTpoB MOJE/H, OTMETHM, UTO O6CJICNOBaHHBE MOCEBH KY-
Kypy3ssl Obljli C BBIPaXKeHHBIM PSIAKOBHIM pa3MellleHHEM pacTeHui,
a pe3y bTHPYIOUHM THIOM NPOCTPAHCTBEHHOrO pa3MelleHust (HUTO3/Ie-
MEHTOB B PEAKOM M TYCTOM MoceBax OKasajcs CAy4YalHBIA  THN,

' Beero Gwio nposeneno 36 cepnii mamepennii Ha mIOmMAAKAX 2X2 M mpH Ha-
NpaBJeHdH HrAbl TMapajienbHo pajkam, L omnpegenssack He3aBHCHMO oT B BecOBLIM
meTogom [13].
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Tatauua 2.36

3aBHCHMOCTL MEKJY OTHOCHTENLHOW TOBEPXHOCTRIO JAHCTHEB L, M TPOEKTHBHBIM
nokpuituemM B (%) B nocesax o3umoil nwennus Besocras 1

G®enodasa CocTosHHe nocesa rt B! Bua 3aBHCHMOCTH I_1 = [ (B)

Kyuienue [Taoxoe—xopouee | 0,93 —0,0544 4 0,0405 B
npu B <50 %

Buxon B 1pyOky —| To ke 0,83 0,323 40,0354 B

Hauaao crebaeobpa- npu B<30 %

30BaHUA

Monounas—monou- | [Taoxoe—yaosaer- | 0,45 | 0,61 | —0,433 40,417 B

HO-BOCKOBaf cre- BOPHTEJIbHOE npn B <50 %

JOCTD

! Tlpn ypoene 3naunmocru 0,05.

B CPEJIHHX MO0 I'yCTOTe—TpPYNnoBoi. B noceBax miieHuIlbl (He3aBHCHMO
OT PSIAKOBOTO WJH CMellaHHoro crocofa ceBa) ¢ MOMOILbIO HIVIB GbiJ
BbISABJIEH cJAydaHHBIH THN pasMemenus durosnementoB. OnHaKO 3TOT
pesyabTaT TpeGyeT AONOJHHTe/NbHOH MPOBepKH Ha GOJbLIEM MarepH-
aje. B nesioM olleHKa CTaTHCTHYECKOTO 3aKOHA pa3MelleHHs ¢uTO3Ie-
MEHTOB CONpsiXKeHd ¢ HAHOOJLUIMMH TPYAHOCTAMH B KOMIJIEKCE (DUTO-
MerTpuueckux Habumiogennit. OTcloga uW  oueBHJAHAA OrPaAHHYEHHOCTD
IKCHePHMEeHTaJbHbIX JaHHBIX N0 3TOMy Bompocy. Onupasicb Ha HMeIO-
HiHecsl JaHHBIE H YYHTHIBAsi H3BECTHOe CBOHCTBO pacTeHWil MaKcH-
MaJbHO 3anoJHATL o6beM Bosayxa B PII, MoxkHO npuHSTH cnpasei-
JIMBBIM JIOTIYIIleHHE O NYacCOHOBCKOM pasMellleHHH (HTO3/IeMeHTOB
B TEOPETHYECKHX MOJe/fAX OTPayKeHHs Ha 3Tane HCCAENOBAHHA [0-
caeannx. Ho npu nposepke anekBaTHOCTH MojeneH /51 KOHKPeTHBIX
arpoleHO30B HJH eCTeCTBEHHBIX TPAaBOCTOECB BMNOJHE BO3MOKHO, 4TO
HECOOTBETCTBHE THIA pasMellleHHs NYAaCCOHOBCKOMY 3aKOHY BHI30BeT

CYUICCTBEHHDBIC pacXOXKAeHHA MeXAy PacCYHTAHHBIMH H H3MEPEeHHbLIMH
3HAYEHHAMH.

* #*

IToaBoas uror paccMOTPEeHHBIM B 3TOM pa3sjese MarepHajiam, cJje-
AYeT NMOAYCPKHYTh, YTO NPOCTPAHCTBEHHAS OPHCHTAUHS SBJSETCH J0-
CTATOYHO YCTOHYHBBLIM BHIOBBIM H COPTOBBIM HPH3HAaKOM. DTO Olpeje-
aseT 1eecoo6pasHoCTh CO3/lanns GaHKa AAHHBIX MO MPOCTPAHCTBEH-
HOH OpHEHTaUHH, KOTOPbIH MOMeT HCNOJAb30BaTbhCA HE TOJBKO NPH
HHTEPIpPeTALHH Pe3y/bTaTOB AHCTAHIHOHHBIX H3MepeHHil, HO H B npo-
PHO3HBIX Mojeasx ypoxainoctd. Jlas dopmupoBanusi Ganka neoGxo-
IHMO JaJjbHeilllee HaKOIJIeHHe SKCIepHMEHTAJbHOrO MarepHana H
Npexie BCEro BKJIOUEHHE H3MePeHHH XapakTepHCTHK OpHEHTalHH
B MpOrpaMMbl Ha3eMHBIX GHTOMETPHUYECKHX H arpOMETeOPOJOrHYECKHX
o6enenoBannii. Iemecoo6pasHo TakKe PasBHTHE 3IKCIEPHMEHTAJbHBIX
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paﬁOT 10 H3YYEHHIO THIA NPOCTPAHCTBEHHOTO pasMelleHHs (pHTOBJIE-
MEHTOB, TAK KaK 3TH JaHHbIC HeoOXoauMBbl Jif ONpejesicHHA aJleKBaT-
HOCTH TeOpeTHYECKHX Mojenei pa3aH4YHbIM IPHPOAHBIM LEHO3dM.

2.5. ¥cjaoBHA OCBeLUEeHHA

B moaean orpaxeunss ['oyapuana ycJ/OBHs OCBCLICHHS 33]al0TCs
BbicoTOl CoJnia Ag, Aoaell npsaMoil Sy HAH paccesHHON Dy pajuauiy
B CyMMapHOM MOTOKe Qa, MOCTymaiolleM Ha BEPXHIO TrpaHHLy PR
YrJOBLIM pacnpejeleHHeM fPKOCTH HeGOcBOAa MNpH JAONYUICHHH 06
43UMYyTaJ/JbHOH CHMMETPHH.

OlleiKa H3MeHYHBOCTH 3HauyeHHui Di/Qa W yrioBO#i CTPYKTYPBI HHC-
XOASIEro MOTOKA PajHallii SBJASETCs CJIOXKHOH CaMOCTOSTE/]bHOH 3a-
nauefi ontTuku atmoceps. Ee BcecTOpOHHee pPAaccMOTPCHHE BBIXOAMT
3a paMKH HacTosilled paGoOThl, MOITOMY HHKE MOAYCPKHBAIOTCH JTHUID
Te MOJNOMKEHHS, KOTOpble HeoOXOAMUMBI Aas 00ocHOBaHHs BhiGopa 3Ha-
yeHHH BXOJHBIX [IaPaMeTPOB MOJCJIH.

Tak kak pacuetsl b, PII Buimoausiinch AJs BereTallHOHHOrO nepH-
on4a, 3Havenns goicorst COAHYA B YHCJAEHHBIX 3KCNePHMEHTAX 3ajaBa-
auck B uuTepsBase 15—67,5° ¢ nepeMeHHbIM MIaroM ot 5 no 30°. 3uaue-
Husg he =65 -+ 67,5° BbIOpaHB Kak COOTBETCTBYIOUIHE MAaKCHMaJlbHBLIM
he AJS 10KHBIX CTENHBIX paflonoB crpabl. HMcnoabsoBanue he =15
B KauecTBe HUKHEro mpejeja oO0yc/OB/AeHO 3HAYHTEJbHBIMH MOrPeLl-
HOCTAMH H3MepeHHit by NPH HH3KHX A, KOTOpbIe ABJSATCA CJACACT-
BHeM KAK MaJjbix abCoJIOTHBIX 3HAueHHH APKOCTH OGBEKTOB, TAK H
AHH3OTPONHH OTpaxKaTeJbHBIX CBOMCTB  3TAJOHHDBIX noBepxHocTe
[114].

Ornowenue D3/Q; onpenensiercsi fg, CHEKTPaJbHBIM JHANA30HOM,
NpPO3PauHOCTbIO aTMOCGEPHl U A;. Tlpu 061a4HOCTH 3TO OTHOLIEHHE 3a-
BHCHT OT KoJuyecTBa 06jakoB, ux ¢opM M pacnpejenenus no xe6o-
CBOJY.

3aBucumocts Mexay hs H Di/Qa obparHasi, TaK Kak C yBeJHYe-
HHeM A, yMeHbllaeTcsl AJMHA ONTHYECKOrO MyTH COJHEUHBIX Jyue.
B cOOTBEeTCTBHH € 3aKOHOMEPHOCTAMH paccesiHHs pajHalHH B aTMoO-
chepe OCHOBHOH MAKCHMYM B CIEKTPalbHOM pacnpefeiennn Dy 1as
cayuyasi CyXoro H UHCTOrO BO3JyXa HaXOJHTCA B IHanasoHe 340—
360 um. ITo mMepe yBeJHYEHHS MYTHOCTH aTMOC(epbl 3TOT MaKCHMYM
cMellaeTcsl B CHHIOIO UacTh CIEKTPa M B CPpeJHeM LEHTPHPOBAH OKOJIO
450 um. B cuay Toro uto cnektp Dj 1Mo CPaBHEHHIO CO CHEKTPOM Sy
XapakTepH3yeTcs CMelleHHEM MaKCHMyMa B KOPOTKOBOJHOBYIO 06-
aacth, 3uauenne D;/Q; B nuanaszone 400—1000 um cHHXKaercd no
Mepe yBeJHYeHHs A.

Kak Bugno u3 pHe. 2.11, mocTpoeHHOro Ha OCHOBe PAacyeToB MO
paananuonHoii mMoiean armocoepn O. ABacre, npu O6oJablIHX hg
B kpacuoit o6nactu cnektpa D;/Q usmensiercs B npeaenax 0,2—0.4,
g BUK-guanaszoune or 0,1 mo 0,3 B 3aBUCHMOCTH OT MYTHOCTH aTMO-
coeper. TIpu uusknx he (oxkono 15°) Di/Qs sospacraer o 0,25—0,7
aas 500—700 M u go 0,2— 045 ana 700—1000 vm. 3TH OUEHKH
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D1/Qs npu pasumix A, cTporo ClpaBeAJIHBbl /15 pajHalHOHHBIX MOTO-
KOB Hajl Mopewm, koraa A;=0,065. Oagnako ony6AHKOBAHHBIX 3KCnepH-
MEHTAJbHBIX AAHHBIX, XaPaKTEPH3YIOWHX H3MEHYHBOCTL D;/Q, npn
PA3JIHUHOM ONTHYECKOM COCTOSIHHH aTmocdepbl u pasubix A, wemo-
CTATOYHO MJsi CHCTeMaTH3aUuu 3HaveHud Dp/Q;. MOKHO 0XKHIATSH,
uTO 3a cuer yBeaudenus Ay Dy/Q, 6yaer HeCKONbKO Bbille 3HAYCHHIL,
YKasaHHbiX Ha puc. 2.11 (Hanpumep, npH CH/IBHO 3aMyTHEHHOH aTMO-
cdepe u hy=30 = 55° ana senenoli obaacTu cnexktpa D;/Q Bo3pa-
craer 10 0,3—0,6).

Puc. 2.11. HMamenenne noam pac-
CesTHHON pajHalii B cyMMapHOM
obayyaiomem  motoke D,/Q,
B 34BHCHMOCTH OT JAJAHHB BOJ-
Hbl A

03

02

I — cunbHosamyTHeHHAasn  aTmocdepa,
Il — cpeanesamytuennasn, [I/ — caa-
Go3aMyTHeHHaA; uudps ¥ KDHBBIX —

0’; 3Havenns m (outTHYeckas mMacca at-

i mocepn): m=1 (h_ =90°), m=2
p ] I | " 1 I (hy=33), m=4 (h;=15,5"). Cocras-
%00 500 600 700 800 9003, mm - BN ol muediidatic .

Hanuune o6raunocts Bbi3biBaeT yBeanuenue D;/Q;, KoTopoe Baphb-
HpYyeT B 3aBHCHMOCTH 0T (opM H KojguuectBa 06.,akoB. B ycaoBusix
nacMypuoro He6a Dj/Q) AoCTHraeT MaKCHMAJbHOrO 3HAa4YeHHS, PaB-
Horo 1.

Yenosoe pacnpedeaenue paccesunod paduayuu 3aBHCHT oT HOPMBI
HHAHKATPUCH paccesiHHa M ONTHYECKOH ToJuHHB aT™mochepsl. [lpu
ACHOM Hefe MaKCHMYM HHTEHCHBHOCTH HAXOJHTCH B OKOJOCOJHEUHOH
30He H Y TOPH30HTA, MHHHMYM — B IJIOCKOCTH Beprtukaja CoaHua Ha
yraoBoMm paccrosiuin 85—90° or Cosuma. [TpuueM B GosbHIHHCTBE
cayuaeB HabJawjaeTcss CHMMETDPHA YIVIOBOrO pacnpelefeHHs paccesiH-
HOH paAHalHH OTHOCHTE/IBHO IJIOCKOCTH COJNHEYHOro BepTHKaaa. [Ipu
NacMypHO# [Orofle HHTEHCHBHOCTb paccesiHHOH paiMalHi  3aKOHO-
MepHO YOLIBaeT OT 3eHHTA K FOPH30HTY.

[Ipu moaeauposanun paamaunonsoro pexuma PIl obwyno pac-
CMATPHBAIOT 30HaAbHYI0 AHPOY3HYIO pajuaunHio, T. e. paaHauuio, Io-
CTYNAaIIYI OT KOJbLEeBbIX 30H HeGa, OrpaHHYeHHbIX ABYMS ajbMy-
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kanTapaTaMu. Bxaaj kaxa0# 30HH B 06ayyeHHe FOPH3OHTANLHOH no:
BEpPXHOCTH onpejessieTcss MAOMAAbI0 30HH H YIVIOM MaLCHHA pa;ma_
uuu. Ilpn paBuomepuo sipkom nebe (UOC) sonaabuoe pacnpenene_
Hye pajHallHi OMHCHIBAETCA COOTHOLIEHHEM (1.6) u gagggm%r{m 30HaJlbe
HOH pajHallHH NMPHXOJAHTCA HA HHTEpBal 0,=40 = 50°. Ha ocnoB
anaJin3a 3KCNePHMEHTa/bHBIX JaHHBIX BBEICHO MOHATHE craunagmoro
nacmypuoro He6a (SOC), s KOTOPOro sipkocTb B 3CHHUTE B 19[):23)&!
npeBbillaeT SIPKOCTb Y TOPH3OHTA (P. Moon, D. E. Spenser, i
B nocnegneMm cayuae BecoBas (ynkuus Bp mpu Ae/eHHH Heﬁ_ocaooﬂ;
Ha JAeBATH 30H MPHHHMaeT CJeAylollHe 3HAYEeHHA: 0,015; 0,057; 0,106;
0,150; 0,180; 0,184; 0,160; 0,110 u 0,038.

B uenoM ony6inKOBaHHBIC IKCNEPHMEHTaJbHbie AAHHBIE CBHAC-
TeJAbCTBYIOT O CyIIeCTBEHHOH H3MEHUHBOCTH 30HAJbLHOH paiHalHH. To-
5TOMy Ha 3Tame HCCJAeJOBAHHS MOJCJHH OTPazeHHs HCMOJb30BAHHE
KOHKPETHBIX YTJIOBBIX pacrpeieseHuii HHCXONAUIEro NMOTOKA pajiHaunH
B03MOXKHO (cM. pa3a. 1.2), HO He meeco06pasHo.
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Teopemqecxne OUEHKH BJHSAAHHA BXOJHBIX
napamMeTrpoB MoaeJHd Ha APKOCTHbIE
XdPAKTEPHUCTHKH CHCTEMbI PacTHTEeNbHOCTL—NOUYBA

3.1. Oduiue 3aMeuyanus

Caenys Jorike H3J10MKeHHS MaTepHala B raaBe 2, paccMOTPHM
HHJKE B TOH JKe MOC/AENOBATeNbHOCTH POJb KaMAOr0 BXOLHOMO napa-
Merpa moaenu loyapuana B dopmupoBanum cnekTpanbHoro oGpasa
PI1. Ha6op stux napamerpos (3a HCKaIOUEHHEM yCJIOBHI OCBelueHHs )
XaPAaKTEPH3YeT COCTOSHHE CHCTeMbl PaCTHTENbHOCTh — nouBa. Kak-
Abl H3 HHX B 32BHCHMOCTH OT KOHKDPETHON 3a1aui MOMKeT paccmar-
PHBATLC KaK AHArHOCTHPYeMbli MapameTp WJH Kak no6ouHbIH, BHO-
CALIHIA HEKOTOPBIH «LIYM» NMPH HHAHKALAHM COCTOSHHS MO APYTOMY Be-
Aymemy npusuaky. Ilosromy BosgeiicTBHe oTmelibHOrO napaMmeTrpa Ha
by CHCTEMBI PaCTHTENBLHOCTb—IIOYBA OLEHHBACTCS a5 QUKCHpOBaH-
HBIX 3HAYEHHH APYrHX mapameTpoB c YUYETOM YCJOBHH OCBELULEHHS W
C TOUKH 3DEHHS UYBCTBHTENLHOCTH K HEMY KOHEUHOH BeJHUHHB b
Lesecoobpasuocts momo6uoro amanmsa Ha ocHoBe TEOPeTHYECKOro
MoAX0Aa oueBHJHA, TAK Kak, MO AAHHBIM CIIEKTPO(POTOMETPHYUECKHX
H3MepeHHH, 3HaYeHHS b) ecThb KOMIVIEKCHBIH OTK/IHMK Ha COBOKYTHOCTB
IapaMeTpoB, H3 KOTOPOrO TPYAHO BLIAGJHTH BJAHSHHE KAKOro-1HG0 na-
paMeTpa.

Has ynopsinouenuoctu npeacraB/ieHuit 00 H3MeHEHHH bj MOL BJAHS-

HHEM DAa3J/IMYHBIX BXOAHBIX [aPaMeTPoOB MOJEJH HCMOJIb3YEeTCHA OTHO-
CHTe/IbHAA BeJHYHHA Ab;:

Aby = (b;, — bi.) /b (3.1)
rae bi, — CK$l nmpu makcHMaabHOM 3HaYeHUH BapbHpyeMoro mnapa-
merpa; b),— CK$l npu MHHHMAaJabHOM 3HAaYeHHH BapbHPyeMoro napa-
MeTpa; b, = — MaKCHMaJbHOE 3HAuYeHHe W3 ABYX CDAaBHHBAeMbIX 3Ha-
yenuit b). HopmMupoBauue paswoctu no b1, BBIMOJHEHO € LEMbIO Bbi-

ABJCHHA MHHHMaJbHO BO3MOXKHBIX OTHOCHTeJIbHBIX H3MeHeHHH bj, T. e.
YYBCTBHTE/IBHOCTH K HCCAELYEMOMY napameTpy.

3aKOHOMEPHOCTH OTpaxenust pagnaunn Pil paccMaTpHBAIOTCH IS
ycaoBuil BH3HpoBanuA B Haaup (0o=0°). 70 cnenano u3 CJIeIYVIOUIHX
coobpaxennii. Bo-mepBbix, Busnposaune B HalHp ABJSETCA B HACTOSI-
lee BpeMs HauboJlee PacnpoCTPaHeHHBIM B NMPAKTHKE AHCTAHIHOHHbIX
uaMepeuut. Bo-Bropeix, npu 0g=0° MHHHMH3HPYETCH BJHAHHE OJHOTO
M3 CYUIECTBEHHBIX orpanmuenuii moaemu [oyapmana — nonymenns o6
a3UMYTaNbHOH CHMMETPHH paJHallHOHHBIX MOTOKOB.

MareprasioM AJs BBHIMOJHEHHOrO aHAAH3a MOCTAYHKHAH Pe3yJIbTaThl
PacyeToB bj CHCTEMBI PaCTHTEJIbHOCTH — MouyBa na DBM BICM-6 u

*max’
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,ic-1060 obwuM ob6bvemom okoqo 5400 BapuautoB. Ilporpammbel Ha

i1 J
9BM 6biin cocrasaensl npu yuactun M. M. Barunoit u A. C. Vxa-
‘HOBA, HMH K€ BLINOJHAJHCh pacyeThl IJs 3aflaHHBIX BapHAHTOB.

- 3.2. BausiHMe ONTHYECKHX CBOWCTB OTAENbHBIX (hUTO3JIEMEHTOB

3.2.1. locranoska sadawu

Kak 6bi10 mokasano B pasa. 2.1, onTHuecKHM cBOHcTBaM ¢uTO3.]I€-
MEHTOB CBOHCTBeHHAa SPKO BblpamenHas cejgekTHBHOCTh. CienoBa-
TeNbHO, pa3Hble 3HAYeHHS P H T MOXKHO paccMaTpHBaTh KaK COOTBET-
CTBYIOIIHE PA3JHYHLIM JJHHAM BOJH. B TO Ke BpeMs, BapbHPys p H T
NpH TPOBeJeHHH UHCJACHHLIX 3KCIEPHMEHTOB, MOXKHO OXapaKTepH30-
BaTb HM3MEHYHBOCTb, CBSI3aHHYW € BHAOBBIMH OCOOEHHOCTSIMH pacTe-
HHil, yClOBHAAMH npou3pacTanus, GeHoJOrHyecKHM Pa3sBHTHEM H T. II.
B (DHKCHPOBAHHOM CIIEKTPAJbHOM JHala30He.

AHa/lu3 3aBHCHMOCTH b; CHCTEMBl PaCTHTEJBHOCTb—IIOYBA OT O H
T BHINOJHEH AJf CAeAYIOIIHX YCJOBHH: JOMHHHPYeT npsimas paaua-
1Hs B obayuarouiem notoke S;>>D,, hg > 55°, L=0.5?5,0, ps =
=0,06 = 0,25 npu Tpex THmax opHeHTauHH (cdhepHUECKOH, KaK HaH-
OoJiee pacnpocTpaHeHHON /s TPaBAHBIX COOOLIECTB; TOPH3OHTAJLHOH
H BepPTHKaJbHOH, KaK 3KCTPeMaJ/iblblX BapHAHTOB paclnpeneseHus
yraa nakJjona gurossiementon) [23].

PesynbTaThl 4HMC/ACHHBIX 3KCMEPHMEHTOB CrPYNIHPOBAHLI [O CHO-
coby sananus 1. [lepBoHaua/bHO paccMaTpPHBAeTCs BapHAaHT, KOria
nojor copMupoBan Henpo3pauHeIMH ¢uTOosNeMentamu. [Ipa stom
pacuetsl b; Bbinoanenb agas p ot 0 go 0,6. lajnee BBoAHTCA BeJHYHHA
T H COOTBETCTBEHHO pacCeHBaloNIlHe cBoOHCTBAa (PHTO3/MEMEHTOB OMHCHI-
BAalOTCA TpeMsl MepeMeHHBIMH: p, T H 0=p+7. Pacuers b; Aas 3TOrO
BapuaHTa BbINOJHEHBl NpU H3Menenuu p H 1 ot 0 o 0,45.

Jast Bcex BapHAaHTOB NPOAHAJH3HPOBAHO COOTHOLIGHHE MEMKAY OT-
HOCHTe/JIbHBIMH H3MeHeHHAMH p — Ap u Afa(p). Ilpuuem Ap paccun-
ThiBaJuch 1o dopmyae (3.1) ¢ coorBeTcTBylOUled NOACTAHOBKOH p
BMeCTO b,

3.2.2. Ocnosnsie pesyasrarst

3.2.2.1. Henpospauuvie gpurosnementsl

Hamenenue b) 8 3a8UCUMOCTU OT p Npu (PUKCUPOBAHHLIY 3HAUE-
Husx dpyeux napamerpos. Ilpu mocTosiHcTBe NPOUHX napamMeTpoB b,
CHCTEMbl PaCTHTEJbHOCTbL — MOYBA HAXOAHTCH B NPSMON 3aBUCHMOCTH
OT (0 KaK fapamerpa, MOJHOCTbIO ONPeessioNlero HHTEHCHBHOCTL pa-
JIHALUHH, paccessHHOH KOMMOHEHTaMH mnoJsora. Beaeactsue  storo,
a Takxe M3-3a OrPaHHYEHHOTO BO3AeHCTBHSI MHOTOKPATHOTO paccesHHs
npu =0 ¢ynkuusa ba(p) B auanasone p=0 = 0,60 siBaAseTCs MOHO-
TOHHO BO3pacTawmed H NpakTHYeCKH gauHeliHofi (puc. 3.1). Orciona
AJis1 GONBIIMHCTBA NPHPOAHBIX CHTYAUHH (HACTONBKO  BO3MOMKHBIX,
HAaCKOJbKO BO3MOXHO ycjoBHe T==0) cnpaBeaqHBo ypaBHeHHe BHJIa

by = by, + ko, (3.2)
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rae b’ — CK4 PII, cocrosimero u3 a6co0THO YePHBIX (QHTO3JEMeH-
TOB; k— KO3Gh(QHLUHEHT, XapaKTepH3YIOWMHA yroJa HakjaoHA rpaduxa
Gyuruuu by (p). [Ipuuem, TOYHOCTL JHHEHHOH anNNPOKCHMAUHH MOHH-
HKAeTCy NPH BHICOKHX P [0OJ BJAHSHHEM mpollecca MHOTOKPaTHOro pac-
CesTHH, ‘

Coranacho jaHHBIM, NPHBeAeHHBIM B Taba. 3.1, 3HaueHus NOCTOSIH-
HbIX B ypaBuenuH (3.2) 3aBucar ot crpykrypel PIl v apxocrn noushl.
[TosToMy oTHOCHTe/bHBIE H3MEHEHMS b), CBSI3aHHbLIE C H3MEHEHHSAMH

0, T. €. Aby(p), indpdepeHuHpoBankl nNo L, 8y u ps.

03

e [=5
02}~ ====1=05
Puc. 3.1. 3aBucumocts b, PII or cnek-
TpaabHBIX KO3(QQHIHEHTOB OTpamkenus
orgenbHbix ¢uTosneMentoB p. Hanmp,
S,>»D,, ha=65°, 1/p=0.

Opuenranusn  ¢dHTOSNEMeHTOB: [ — rOpH30H-

taabiaa, [l — cdepuueckan, [/] — BepTh-
P KaabHaf.

ot

Bausnue oTHOCUTEALHOU NOBEPXHOCTU (PUTOINEMEHTOB U UX NPOCT-
pancréennoil opuenrayuu Ha Aby(p). Kak 6bl10 mokaszano B pasi. 2.4,
OTHOCHTE/IbHASi MOBEPXHOCTb (PUTO3JeMeHTOB L H NPOCTPAaHCTBEHHAs
OPHEHTalH ONpeje/siiOT NPOEKTHBHOE MOKPBbITHE PaCTHTEJLHOCTH B.

Ta6auua 3.1

3nauenun b;_ u k B ypaBHeHHu (3.2) npH Pa3anH4HOM OpHEHTAUHH
¥ OTHOCHTe/bHOH NOBEPXHOCTH (HTO3NEeMeHTOB L
Hannp, S, >D;, 1=0

Ps [ L I b, I k Ps L b k
T'opusonTanbHasi OpHEHTALHA 0,25 0,5 0,146 0,14
0,06 | 05 | 0021 | 0,35 l 0,08 | 0,21
' 3 0,007 | 0,48 3 0.1 1 0.8
5 0.000 | 0.55
0,25 0,5 0,088 0,36
é 8:% g:gg BepTukaabHas OpHEHTalLHs
0,06 0,5 0,049 0,015
1 0,040 0,025
Cdeprueckas OpHEHTALHS 5 0,008 0.06
0,06 0.5 0,036 0,13 0,25 0,5 0,206 0,04
1 0,020 0,20 1 0,169 0,05
o 0,000 0,32 5 0,035 0,07
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M Goabite B, TeM GoJbllle 3Ha4YHMOCTb ONTHYECKHX CBOHCTB OTAE/]b-
X (utosseMmentoB B (opMHPOBAHWH by B cOOTBETCTBHH C 3aBHCH-

Aby (p) % Bruanue pe
80 Yol
|

a)

§0

40

o

o
<

60

40

20

o

Puc. 3.2. Tpaduxu cBA3H OTHOCHTE/NLHBIX H3MEHEHHI CK$l PII, o6ycaoBaenHbix
M3MEHEHHEM CHEKTPANbiBX KOSQQHIHEHTOR OTDaKeHHs OTASJbHBIX (PHTOSJeE-
meuToB Ab, (p), ¢ OTHOCHTE/bHBIMH HIMEHEHHAMH CIEKTPaJbHbIX K03 dHiHeH-

TOB OTpakeHHs OTAeJbHEIX (urosnementos Ap. Haamp, S, > Dy, he>>55°
1/p=0.

a — chepuueckas OpHEHTALHA (QHTOSIEMEHTOB; 6 — BepTHKaJbHAA M TOPH3IOHTAABHAA
opuentaunn; [) p=0,075+0,35, p,=0,25; I1) p=0,0754-035; p,=0,06; 111) p=020-=10,60,

p,=0.25; uAbps y KPHBHIX — OTHOCHTE/ILHAA [OBEPXHOCTH durosnementos L (Ha rpadu-
kax 6 uudpu Ges WITPHXOB OTHOCATCH K TOPH3OHTANbHON OpHEHTAUHH, UH(PB cO WTPH-
XaMH — K BePTHKaAbHOM).

MocTbio B o1 L u 8y (cM. ¢popmyast (2.16), (2.17)) npu yseanuenuu L
H/HJH OTKJOHEHHH OPHEHTAllHH B CTOPOHY TOPH3OHTAJBHOCTH BO3pa-
craeT Kod(pduunent k, xapaxkTepusylomuii coornomenue aGCoNOTHBIX
npupailenuii o # b OnHOBPeMEHHO NPOHCXOAWT yObBaHHe b;, KO-

Tophifi xapakTepuayer Bkjaaa nouBbl B b PIL. CaeacrsueM noBeacHust
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k sBasieTca NoBBILIeHHe 4yBcTBHTeabHOCTH by PII K usery durtosne-

MEHTOB 1O Mepe yBeJHueHHs L W TOPH30HTAJLHOCTH (DHTO3JIEMEHTOB
(puc. 3.2).

M3 puc. 3.3 BHAHO, uto KoMOHHauus L u Oy, obecneunBaionias pa-
BeHCTBO B, npuBoautr K GopmupoBanHio 6aH3KHX 3HaueHuidl Ab;(p).
Takum oGpasom, sipkocTHelie xapaktepuctuku PII, mMeomux pasuyio
CTPYKTYPHYK OpPraHH3alMi0, HO PaBHYI0 COMKHYTOCTb MOJOra, OJHHA-
KOBO PEardpyloT Ha H3MeHeHus useta (utosnemenToB. Tak kKak npu
B okono 100.9% b, crpemutcs K 0, 3aBHCHMOCTD Mexiay Ap H

Aby(p) nns comkuyTeix PIT cranoBuTes Giu3KO#H K NPSMO NPONOPILHO-
HaJbHOM:

Aby (p) = ¢ Ap. (3.3)
Ab, (p) %
80 4p=0.25
.—-—-—-r /'.— "T}_gc}
Lo I8 #
B0~ wsurnrsn fi]

40
Puc. 3.3. 3asucumocts Ab,(p) or mpoek-

THBHOTO MOKPBITHS PACTHTENBHOCTH B npH
PasiTHYHBIX THNAX OpHEHTAUMH (QHTO3Ne-
mentoB. Hannp, S;>»D,, hs=065°, 1/p=0.

20

| Opuentanus ¢uToINeMeHTOB: | — rOPH3OHTAND-

!
S, naa, [II — chepuueckasn, 11l — BepTHRaAbLHAR;
/] 20 40 60 80 B% nHPPL ¥ KPHBLIX — Ap. :

[Ipu stom suauenHs ¢ 6JH3KH K 1, T. e. BapHallkH OTpaxKaTeJbHbLIX
XapPaKTePUCTHK OTHEJbHbBIX KOMIOHEHTOB CHCTEMbl PacTHTeNbHOCTb—
[10YBA BHI3LIBAIOT MOJHOCTLIO a/[€KBATHHIE H3MEHEHHs bj BCeHd CHCTEMBI.
B sto0ii cutyamun poab ctpyktype PII ne nmposiBasiercss u Bech noJor
pa6otaeT Kak elMHas MJacTHHA C HEKOTOPBIM MOKa3aTejeM pacceH-
BaIOLHX CBOHCTB.

Bausnue orpascaresvHolx xapaxTepuctuk nousot na Aby(p). U3
ta6a. 3.1 BHAHO, uTO KO3 DUUHEHT £ YCTOHYHB MO OTHOLIEHHIO K (s.
B pesyabrate npsAMOH 3aBHCHMOCTH MeXIy b; H ps (raba. 3.1 u

puc. 3.1) npu QEKCHPOBaHHBIX 3HAYeHHAX L u Ap OTHOCHTeJbHbBIE H3-
Menenusi Ab;(p) BozpacralT no Mepe noteMHenust nousnl. Tloayuen-
Has 3aKOHOMEPHOCTH BMOJIHE JIOMHYHA, TaK KaK BKJAaj MOTOKA pajHa-
HH, OTPAXkKEHHOr0 OT NOYBH, B cyMMapHBiii Audpdy3Hblii MOTOK, pac-
NPOCTPaHSIOIIHACA B BepxXHIOI0 moaycdepy, yMmeHbllaercs ¢ MOHHIKe-
HHeM p,. COOTBETCTBEHHO YMEHBIIAeTCH H POJb ONTHYECKHX CBOWCTB

noussi B (OPMHPOBAHWH OTpPa)aTelbHBIX XapakTEPHCTHK BCeil CH-
CTEMBl PaCTHTEJbHOCTL—II0UBA.
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Paszanuusi B Aby(p), casanHbe C cOCTOSIHHEM [OUYBEHHOTO no‘;
RKpopa, HUBENMDYIOTCS MPH  CMbIKaHHH pACTHTE/ILHOrO  MOJIOT
(puc. 3.2). Hanpumep, npH cihepuueckoii OpHeHTalHu:

L B % Ap % Pg Aby(p) %
60 0,06 50

1 Okoao 40 0% T
60 0,06 62

3 Oxoqo 80 o' o

Iuddepeninnaius apavennit Abi(p) mo ps naunbogee Bmpa:;;enﬂeff
IpH BHICOKHX 3HaUEHMsX CreKTpajbHbIX KOHTPacToB Mem,ug dut -
MeHTaMu, 00pa3ylonluMH [oJ0T PI1. CienoBaTe/bHO, HEM oJiblle S:
TeM BaiHee yueT MPOCTPaHCTBEHHO-BPEMEHHOU H3MEHUNBOCTH noqgekl
poro Qona MPH OlEHKE BO3SMOMKHBIX BapHanuii by, BHI3BAHHBIX Pasi
4HAMH B .

BausHue u3MeH4usocTu p Ha Aby(p). Hanuuue BA%p?STe:;nLH(SﬁQa)

. eJI5ieT 3aBHCAMOCTB Aby -
eBoboanoro uiaena b =0 onpen

30Ha 3HAueHHil P, MPHYEM OTKJOHEHHE dyukuun bi(p) ot ﬂ:i;{gﬁ:{lor;
IpH BBLICOKHX p YCHAMBACT 3TOT s pext. Orciona cneﬂye;;e;buocgn
paBencTBe Ap peakuus b; Ha KoJjebaHus uBeTar pact b
B rpejesiax 3eJeHbX OTTEHKOB He Gyaer ajeKBaTHA peaxit i
MeHeHHe OTTEHKOB 7KeJToro IBeTa. Tlo sroit e npuyHHe B C );Ha-
OAHHAKOBBIX Ap 3HadeHHd Aﬁb;(p) B EI/ITI;-azmanamHe [IpeBLIAOT
/ puauMoil o6JaacTH crnexTpa.

qEngaABiL(l?f,’)ﬂEHaﬂn oyeHKa H4YBCTBUTEALHOCTU OTHOCUTEALHBLY 85;3;,;‘;-
nenuti Aby(p) & KoaebaHuam pPa3AULHBLY 8X00HbLX napiMBcgau:
OlleHKH, MpejacTaBJeHnbe B raba. 3.2, MO3BOJAIT CPaBHHTDL 4y

TaGanua 3.2

MeTpOB CHCTEMbI
Pa3HocTh MeXy 3HAUEHHAMH Ab, (p) mpu H3MeHEHHH napa TP

HOCTh—TIOYBA W B 3ABUCHMOCTH OT OpHEHTALIMH.
i K Hapmp, S, >D; hs —=65°, 1/p=0, Ap=350 %

OpueHTauna
T}_Ieal;;n:‘i[;upb;e (DUKCHPOBAHHBLIE MAPAMETPHI eE \ PPy ‘ Y
: 4 29
=18 —0,06; p=0,15--0,60 3 1
¥ b 0,25 p—0,15+-0,60 8 30 iz
— 0062025 |L=5  p=0,15=-0,60 0 g
B it gm0, 152060 6 - ;
—0.15+060|L=5; ps=0,25 4 .
0030 -060|L=1; ps=0,25 6 - 6




TeNBHOCTh Aby(P) K H3MEHEHHSM OTHOCHTe/LHOI NOBEPXHOCTH (HTO-
SJEMENTOB, HX OPHEHTAlHH, SIDKOCTH MOYBBI H K JAHanasony p. Buauo,
HTO MaKCHMaJbHasi H3MEHYHBOCTb Aby(p) cBA3ana ¢ H3MeHEHHEM
IJotHocT noJsora PII. Tlpuuem oTHocHTe/MbHBIC H3MeHEHHS Abi(p)
B 3aBHCHMOCTH OT L yBe/IMMHBAIOTCS Ha CBeT/bX nousax. Yem GoJblie
BbIpaike€Ha TOPH3OHTAJNLHOCTE (DHTO3/EMEHTOB NPH MPOUYHX PABHBIX
YCJIOBHAX, TeM cTaOH/bHEe CTAHOBATCH 3HAYEHHS Aby(p). d1a Tennen-
WHs OGBSICHSICTCS TeM, UTO B C/yuae FOPH3OHTAAbHOM OPHEHTALHH CMBI-
KaHHe I10Jora npoHcXoAuT yxe npu L = 2. OTK/IOHEHHS OpPHeHTALHH
B CTOPOHY BEPTHKAJbHOH CONPOBOKAAIOTCS NMOBLILIEHHEM YYBCTBHTE/b-
HOCTH Aba(p) K L Ha TemHBIX nousax. OueBHAHO, 4TO NPpH MOJHOM
CMBIKaHHH [10JOra B Cjy4yae BePTHKaJbHOH OPHEHTALMH TeHACHIHH
H3MeHeHHs Aby(p) GyAyT npubAHKATLCA K TAKOBBIM NpH TOPH30H-
Ta/JbHOH OpPHEHTAIHH.

3.2.2.2. Ilpospaunsie ¢purosremento

OuennM ycTOAYHBOCTL MOAYYCHHBIX AJIf Henpo3pauyHblx QurosJe-
MEHTOB 3aKOHOMepHOCTell H3MeHeHHsT b;(p) H Aby(p) K H3MEHEHHIO
[1PO3pavHOCTH (PHTOJEMEHTOB.

Kak ykaswiBajoch B pasi. 2.1, otnowenne T/p BapbHpPyeT NpeHmy-
IeCTBEHHO B npeneaax ot 0 go 1, npu 3TOM BHYTPHBHIOBAS H3MEHUH-
BOCTb T/p HeBennka. Huknee npenesbnoe 3nagenue T/p=0 THNHYHO
A5t cTebaed, KOJOCheB H APYTHX HENPO3PAYHBIX PENpPOLYKTHBHBIX op-
FaHOB BO BCEM ONTHYECKOM JHanasone. Bepxuee —t/p=1 sBasiercs
XxapakrepubiM B BUK-auanasone u B Buaumoii o6aactu cheKTpa adas
JHCTbeB GOJIbWIAHCTBA BHAOB PACTeHHH, Pa3BHBAIOUAXCA B VCJIOBHSAX
AOCTATOUHOrO yBJax<HeHHS, T. e. Me3oputoB. [Ipomexyrounbie 3uaue-
HHSl T/p CBOHCTBEHHBI B BHAMMOM JHANA30HE JHCTLAM pacrtenu#i, Ko-
TOPhLI€ OTHOCATCS K APYTHM 3KOJOrHYecKHM rpynnam. IIpuuem mamowm-
HHM, 4YTO BeJHYHHA T/p Ha A=550 UM paccmMaTpHBaeTcsi Kak Nokasa-
TeJb KcepomopdHocTH Biaa [62].

Auddysusiit motox paamaunn, o6pasoBasiimiics 3a cuer oTpaxe-
HHsl Tajaiolleii paiHalud OT MOBEPXHOCTH (HTOIEMEHTA, ABIAAETCS
Pe3y/bTATOM NEPBOr0 aKkTa paccesiHds Ha 3JeMeHTaX MYTHOCTH pa-
cTuTebHOM cpeabl. [Ipu dukcuposannom p wadHune NnponycKauus
YBEJHYHBACT KPATHOCTL paccesuna B toame PIT u tem npusoant
K 06pa3oBaHHIO JONOJHHTEJbHBIX PafHAIHOHHBIX MOTOKOB, pacnpoct-
PaHAIIUIHXCS BO BCeX HANPAaBJEHHSX, B TOM YHC/IC H B BEPXHIOW MOJY-
cepy. B pesyabrate npu paBHBIX 3HAaYEHHSIX O NOJIOT, copMupoBau-
HBIi NPO3PauHBIMH (HTO3/IEMEHTaMH, OTpaMKaeT 6OJbIIe, UeM MOJOL,
cOPMHPOBaHHBIA HENPO3PAUHBIMH (BHTOIIEMEHTAMH (puc. 3.4).

Bauanue npospaunocru gurossementos na b, 8 sudumom duana-
sone. Ilpn senenofi okpacke PacTHTENBHOCTH HaJHYHE nponycka-
HHSl NPAKTHYECKH HE BJHAET HA SAPKOCTHLIE XdPAKTEPHCTHKH CHCTeMBI
pacTHTeabHOCTb—NOYBa (Ta6J. 3.3). [laxe B unrepsase 530—560 um,
B KOTOPOM T JOCTHralOT MaKCHMaJbHbIX 3HAYEHHI, Pa3NHuus B by A4
ABYX HpenenbHBIX cHTyauwii t/p=0 u t/p=1 He npesmmator 20 %.
CaenoBaTesbHO, AJISI BHAMMOTO AHANA30HA B NepHOJ aKTHBHOH Bere-
TAUHH PACTeHHH XapaKTePHO AOMHHHDPOBaHHe OJHOKPAaTHOTO paccesi-
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. uns B mpouecce (opmuposanus by PII. Orciona caeiyer, 4ro p ABJA-
| eTCAl nMapaMeTpoM paccesiHHs OTAebHBIX zpmoanememga, .
. onpejessier OTpaxKaTe/bHble CBOMCTBA PAaCTHTEJILHOrO O0bEKTa

KOTOP blH

JIOM. DTOT BBHIBOJA MOATBEPXKAAIOT TAKXKe MaTepHalbl TaﬁJI.ﬁ 3.4, “313:21-
TOpHIX BHIHO, 4TO B BHAMMOM JHamasoHe PaBEHCTBO p OOecnetdd ¥
dopmupoBanue Gosiee GIH3KHX 3HAUCHHH b; PIl mo cpaBHEHHIO C P
BEHCTBOM 0.

[MpakTHuecKoe 3HAYeHHE MOJYYEHHBIX Pe3yJbTaToB COCTOHT B T(:{h;
4TO pasinuMsl B by arpoUeHO30B H €CTECTBEHHBIX TPaBOCTOEB LOJXK

Aby (T/p) % L=3.0
15+

10
10—

0.5

Puc. 3.4, [Npupawenne suavennit b, PI 3a S

cyeT H3MeHeHHs TPO3pavHOCTH (HTOINE-
mentoB (t/p) npu cdepHueckoil oOpHeHTa-

=65°, p= | | RS
umn, Hanup, S,>»D,, he=65°, p=0,15. p afz 7 o

Ludps y kpusbix — L.

i HO
MaJ0 3aBHCETh OT BHIAOBBIX OCOOEHHOCTeH OTHOLICHHS T/p B NepHOL

i BereTamHH. ‘
amPli:LOHn (E:e)KeJlTEHHH pacTeHHH BJIHAHHE Eposﬁaqﬂ?\ac;;{rﬁn?p?;ga
MentoB Ha b: PIl Bospacraer (taba. 3.3, 3.4). n?anax frahcsies:
pacrennii (ocoGeHHO 3J1aKOB) Ha saxnmanenbuuxqsﬂﬂe bt .,
NpH JOMHHHDPOBAHHH JKeJTOr0 LBETA cpejHee 3HA

Ta6auua 3.3
Orhocureasnbie usmenenus b; (%) Pl 3a cuer BapHAUMH MPO3PAYHOCTH

duroanementor (A, (1/p))-
Haaup, S; >0, h.=865" ciepuyeckas OpPHEHTALUHA

L
A nM pacru'lrl:;:uocm P Ps o ¢ 5 %
8 12
640—680 | Seaenmit 8,8% g.gg g g 8 lg
; j 2 5 | 11| 19
530—560 eneHblit g, {Es) g:gg 3 éé ég ég
i ) 12
ﬁsgg_% i 8:%8 g:gg 13 2? 2573 :;g
750—800 | Beacwuit 0,40 0o | — |z | #| =2
HKenroiit 0,40 0,25 —

Mpumeuanue Ab,(t/p)=1b;(t/p=1)—b;(x/p=0)/b at/p=1).




Tabanua 3.4 _3 - s
& TaGauua 3.

- AGcomoTnbie npupauienns b, PIl B pasau4ubiX AHanasoHax p
NPH TOPH3ONTAABHON M BEPTHKAALHON OpHEHTAIMH DHTOINEMEHTOB

Ha}l]dp, SL >D?\.' h(.)=650. L=3, Tfpil

3uavenus b, PI
A NPH PasHYHBIX ONTHYECKHX XaPAKTEPHCTH
K
durosnementos e ax 0TAeNbHBIX

Hanup, S, >D ;, hy=65°, p,=0,06, L=3, cepuueckas opwentauus

(1} X o by, Abz(p) Aby () Topu3oHTa/ibHAas OPHEHTalHA BepTHKa/NbLHAA OPHEHTauWs
i}
=0,10 p. =05 p.=0,10 p. =025
1,15 0,0 Pg ¢ s s s
o | o | gk [oampem | o
0'% e 9,30 0,087 }”2“0“5‘ 0,40 0,05—0,10 0,012 0,012 0,004 0,006
0.25 0'95 0,25 0,072 } p= const | 0,28 0.10—0.15 0,035 0,035 0.005 0,006
050 00 0,50 | 0,110 ‘ 0,15—0,20 0,039 0.039 0,005 0.008
. . 0,50 0,155 }o=const 0,35 0.20—0,25 0,045 0,046 0,007 0,010
0,25—0,30 0,054 0,055 0,009 0,013
0.30—0,35 0,064 0,066 0.011 0,017
0,35—0,40 0,080 0.083 0,016 0,023
&by (0) % Ex 0,40—0,45 0,104 0,112 0,023 0,036
8~ Bnusnue ps ,//,3 a) Bnusnue p L=53

TOB PACTHTEJABLHOTO M0JIOra 3aBHCHT B I€PBYIO Ouepeib OT JI0JH TMO-
BEPXHOCTH HENPO3PauHBIX (PHTOIIEMEHTOB B CyMMapHOH OTHOCHTE/b-
HO#t moBepxHOCTH. B 3TOM cayuae BapbHpPOBaHHE P H T Oyner onpene-
AAThCs (QPAKIHOHHBIM COCTABOM PAaCTHTENLHOCTH, KOTOPBIH fABJSETCH
KaK BHAOBHIM NPH3HAKOM, TaK M NOKa3arejeM COCTOAHHSA PII.

Bausinue npo3pauHocTu (purodsementos Ha by 6 BHK-duanasone.
M3 panumx Taba. 3.3 caemyer, uto pasanuua B by PII, sBasiomuecs
cJle/ICTBHEM H3MEeHeHHs NPO3PavHOCTH (PHTO3/JEMEHTOB, MOryT NpeBbl-
watk 50 %. @70 o3unauaer, uto GoJiee MOJOBHHBI MOTOKA angpohysuofi
pajMalui, PACHPOCTPAHAIOMIErocsi BePTHKAJIbHO BBEPX, €CTh peayib-
TaT MHOFOKPATHOrO paccesHusl NaJaioUIero CONHEYHOro  H3Jyuenusd.
[Monyuennble KoJH4YeCTBeHHbIE OHEHKH YKa3blBalOT Ha 1Heo6X0IHMOCTh
yyera u ¢ u v B BUK-1nanasone. IlpndeM, Kak # B BHIHMOM juana-
30He NMpPH NoKeJTeHHH QHTOIEMCHTOB, H3-3a HE3HAUYHTEJbHOR MeXK- H
BHYTPHBHA0BO# H3MEHYHBOCTH BEJHUYHHBI t/p Agas aucTheB ocoboe 3HA-
yenHe npruobperaer yueT ()PaKUHOHHOrO COCTaBA PIL

OTHOCUTEAbHbIE UBMEHEHUS by Npu NPO3PAUHBLX (PUTOINEMEHTAX.
[TpoBenenublii anaiu3 3apucumoctd by PIT or mpospaunoctn buTo3Ie-
MEeHTOB MOKAa3aJ, UTO NPH OLeHKe YYBCTBHTEJALHOCTH by K ONTHYECKHM
cBOfiCTBAM (PHUTOIJIEMEHTOB B TEePBOM MPHOJIHIKEHHH MOXKHAO OrpaHu-
YHTBCSL ABYMSL TpefeJbHbIMH Bapuantamu: t/p=0 (npu ROMHHNPO-
BaHHH B noJore crebJeil, KoJocheB H T. I.) # t/p=1 (0pH LOMHHHPO-
Banuu JuctbeB). [lepBuiii Bapuant OblI pacCMOTpeH B pasi. 3.2.2. 1%
BTOPO#H paccMaTpHBAETCS HHXKe.

Veranosaeno, uro aqas PII, chopmupoBaHHOTO MpO3pavdHbLIMI JH-
CTBSIMH, COXpaHfeTcsl JHHefiHas 3aBHCHMOCTb MEXALY by M p B HHTep-
Base p=0 -+ 0,20. 10T HHTepBaJ COOTBETCTBYeT BHIMMOMY JHana-
30Hy npH npeobaajiaHHH 3e7eHOH OKPACKH (HTOJIEMEHTOB. 3a cuer
BJMSIHUA MHOTOKpATHOrO paccesiHisi B cayuae p>>020 auneinas

60

40+

20

80

60

e

20

0

40 60 Ap %

Puc. 3.5. Tpaduxu cpssu Aby (p) ¢ Ap. Hanmp, S, D,, ho>55°, t/p=1.

¥ea. oGosnauenns cM. puc. 3.2,

108

109




3aBHCHMOCTb Mexay b, u p Hapywaercs, ocobeHHo Aas PII Ha cBer-
JABIX mouBax (rab.a. 3.5).

Ias o6ouX BapHAHTOB T/p OCHOBHBIE TEHAEHUHH B MOBELEHHH
Aby(p) coBnasaloT, a HMEHHO: COOTHOIIEHHS Mexkay Ap u Ab,(p) aa-
BHCAT OT L, ps H Amana3oua p (puc. 3.2, 3.5). B cayuae penkux PII
cBA3b MexXAy Ap u Abi(p) HenuHeliHA, NPHYEM 3HAUYEHHS OTHOCHTEJ]b-
HbIX H3MeHeHHH Ab,(p) Menbuwe, yeM Ap. B cayuae comkuytbix PII
cnpaBelJuBO ypaBHeHue (3.3), HO 3HaueHusl KoaduuHeHTa ¢ Npu
T/p=1 moryT ObiTb Bhimle |. IIpakTHueCcKH# CMBICA NOJYYeHHHIX pe-
3yAbTATOB YHCJEHHLIX 3KCMEPHMEHTOB COCTOHT B TOM, YTO CHEKTPa/b-
Hble KOHTPACTBhl MeXAy PacTHTeJbHEIMH O0OBeKTaMH MPH BBICOKOH COM-
KHYTOCTH MOJIOTa MOTYT NPeBbILIAaTh CIEKTPaJbHble KOHTPACTHI MEXALy
OT/Je/IbHBIMH (DHTO3JIeMeHTaMH, a NPH HH3KOH COMKHYTOCTH  MOXKeT
6biTh 06paTHaA CUTyalHud.

3.2.3. Boisodet

1. U3 nmapamerpoB, XapakTepH3YIOIIHX ONTHYECKHE CBOMCTBA OT-
IeJbHBIX (DHTO3JEMEHTOB, BeAYWIYIO POoJib B (OPMHPOBAHHH OTpaxa-
TeJbHBIX XapPAKTEPHCTHK CHCTEMBI PaCTHTEJbHOCTb—IIOUBA  HMEET
CHeKTpaJbHbli KOG uuHeHT oTpaxenus p. Orcioga ciaeayer, uTo:

a) B BHJMMOM JHana3oHe MaKCHMaJjbHble CIEKTpPaJbHble KOHTPa-
CTHl CKJaJbIBAIOTC MEXAY PACTHTEeNbHEIMH O6BeKTaMH, pasjHyaloliy-
MHCsl MO OTPaKeHHI0 OTAEJbLHbIX (HTO3/JEMEHTOB, a He MO CyMMapHOH
pacceHBaiouell cioco6HOCTH O MOCJAELHIX; :

6) BHIOBBIe OCOGEHHOCTH PAaCTeHHH, KOTOPbie BHIPAXKalOTCA depe3
H3MeHeHHe COOTHOIUEHHA p H T, He AOJKHBl CYLIECTBEHHO MNpOSB-
JAATbCA B FAPKOCTHBIX XaPaKTePHCTHKAX (HTOLEHO30B H COOTBETCT-
BEHHO DAa3JHuYHA B b) A0/KHB OblTb NPEHMYULECTBEHHO  CBSI3aHBI
C GpaKUHOHHLIM COCTABOM PaCTHTENBHOCTH.

2. CK4 PII naxoautcs B npsMoii 3aBucuMocTH ot p. Oanako Bug
yukuun ba(p) onpenensiercd OTHOIIEHHEM T/p:

a) B cayyae t/p=0 (Hempo3paunble GHTO3NEMEHTH — CcTe6JH, KO-
JIOChSI, YEPeLIKH H T. N.) QYHKUHA ba(p) ABASETCH JHHEHHOH,

6) B cayuae t/p7%=0 (npo3paunsie GHUTO3/JEMEHTHl — JHCThSA, Jene-
CTKH 1BeTOB) GyHukuus ba(p) OoTKIOHSETCH OT JHHeHHOH 3a cueT 3d-
(eKTa MHOTOKDAaTHOTO pacCesHus.

3. 3nauenus napaMeTpoB B ypaBHeHHH, CBA3bIBAlOlIEM bj H p, MpH
(GHKCHPOBaHHLIX  YCJOBHAX OCBelleHHS H BH3HPOBAHHsS 3aBHCAT OT
crpyktypsl PIl n orpa)karenbHbix cBoficTB MmouBH. DTa 3aBHCHMOCTD
o6ycyioBiuBaeT AuddepeHNHaUHI0 OTHOCHTENbHBIX H3MeHeHHH by NpH

paBubix Ap no L, 0y, ps # p.

4. OcHOBHble 32KOHOMEDHOCTH B COOTHOLIEHHH Mexay Ab,(p) u
Ap He 3aBHCAT OT BeJIHUHHBI T/p; NPH 3TOM:

a) 4yBCTBHTEJBHOCTb b) K BapHalusM p BO3PacTaeT MO Mepe CMEI-
kanusa nosaora PIT; B comguyteix PIT koseGanusi mJOTHOCTH TmoJora
He CKasblBaloTcsA Ha 3HadeHHSX Aba(p) M He3aBUCHMO OT THNA MPOCT-
paHCTBeHHOH OpHEHTAUHH OTHOCHTeJbHble H3MeHeHHA Aba(p) mnpu-
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@PHO PaBHBI OTHOCHTeJbHBIM H3MeHeHHAM Ap; MpaKTHYeCKoe 3Haue-
{He 10/1yYeHHOro pe3yJbTaTa 3aK/IOYaeTcsi B TOM, YTO B caydae 3Ha-
WMMbix pasauunil B p Aa8 comkHyrtoro PIT mpu BH3HpOBaHHH B HaAHD
BOSMOMKHA MHIMKAUHS BHIOBOTO COCTaBa M COCTOAHHA PACTHTEJHHOIO
‘coo611ecTBa;

 6) wmaxcumanbnas audgepenunauus Aby(p) no L cBOMCTBEHHA PI}
ja TeMHLIX MOYBAaX C NPEUMYIIECTBEHHO BepPTHKAJbHOH OpHEHTalHeH
uTO31eMEHTOB, MHHHMa/IbHAA — NPH HX TOPH30HTANLHOH OPHEHTALHH
" gesaBHCHMO OT L; npaKTHuecKoe 3HAYeHHe [OJYYEeHHOro pesy/abrara
" COCTOMT B TOM, UTO OLUEHKY BO3MOMKHBIX TOC/JEACTBHH H3MEHEHH:A
" uBera creGiefi M KOJOCHEB MJisi 3/1aKOBBHIX KYJAbTYp, OCOGEHHO Ha 3a-
KJIIOUHTEJbHBIX 3Tanax BereTalHH, HEOOXOAHMO NPOBOAHTL € YHETOM
naotaocty nogora (L, B wan N), a npu nojieraHHH PacTeHHH LBET
MOMKHO WHAHLHPOBAThL, He HMesi anpHopHO# HHpOpMaUHH O MJIOTHO-
CTH TOJIOTA H/HJH TYCTOTE NOCeB4;

B) npu (QUKCHPOBAHHLIX 3HAYEHHAX
YMeHBIIAIOTCS € POCTOM YIJIOB HaK/OHA (HTO3JEMEHTOB, MOSTOMY
BJMsIHHE HEeOJAHOPOAHOCTH OKPackH BEPTHKAJbHO OPHEHTHPOBAHHBIX
crebiell M KOJOCheB B IOCEBAX 3JAaKOBBIX KYJbTYP MAOJMKHO TPOAB-
JASTbCS B MeHbllefl CTeneHH, yeM BJMSHHEe HEOJHOPOAHOH OKpacKH
JHCTBEB;

r) CreKTpajbHble KOHTPACTH MEXK1y PacTHTEIbHBIMH OOBeKTaMH,
pas/HYAIOUIHMHCS N0 OTParaTeNbHbLIM CBOHCTBAM $HHUTO3/1EMEHTOB,
YCHAMBAIOTCSL Ha TEMHBIX TOYBAaX, T. €. NOYBAxX C BBHICOKHM COAepiKa-
HHeM OpraHHYeCKHX BeLIeCTB, OKHCH JKejle3a HJIH  YBJIAMHEHHBIX,
NpaKkTHYECKOE 3HAaueHHe MOJYYEHHOro pe3ysbTata COCTOMT B TOM, HTO
HanGosee GAATONPHATHBHIC YCJAOBHS /sl HHAHKALHH COCTOSIHMS H/HIH
tuna PI1 ua ocHoBe 0coOeHHOCTEH ONTHYECKHX XaPaKTePHCTHK rbn;ro-
9JeMeHTOB CKJIAaAbLBAIOTCS B YePHO3eMHOH 30He, a B OCTa/JbHBIX PaHO-
HaX — nocJe BbiMajeHHs 0CaJKOB; ¢ TMO3HIHH METOJAHUKH AHCTAHIIHOH-
HBIX H3MEpeHHil 3aBHCHMOCTb CHEKTPaJbHBIX KOHTPacToB MpH pas-
HBIX P OT OTPaKaTeJbHbiX CBOACTB MOUBH BHI3HIBAET HEOOXOAHMOCTD
yyera NMPOCTPAHCTBEHHO-BPEMEHHOA H3MEHYHBOCTH COCTOSIHHA MO4BEH-
HOTO MOKPOBa, 0coGenHo ANA HecoMKHYTHX PII nmpu NOMUHHPOBAHHH
JeJTOrO 1BeTa pacTeHHi;

1) H3-3a TOBBIUIEHHS UYBCTBHTENBHOCTH b) K H3MEHEHHAM p TIPH
yBeJHUeHHH 3HAYEHHH CaMHX P MOXKHO Mojarath, YTO PasjHYHs B OT-
TeHKaX MKeJTOro lBeTa OKaXKyT OO0jbllee BJAHAHHE HA CHEKTPa/bHbIE
KOHTPACTHl MEXJY PacTHTeJbHBIMH OOBEKTaMH, YeM pasjHuus B OT-
TeHKaX 3e/eHOro uBeta GUTO3IeMeHTOB.

L, ps u p 3uadeHns Aba(p)

3.3. Bananue oTpakareJbHbIX CBOHCTB MO4BHI

3.3.1. IMocranosxa 3ada4qu

Kak caeiyeT H3 MaTepHasOB, PacCMOTPeHHHIX B pasia. 2.2, and
CNeKTPa/JbHOTO OTPaKeHHsl MOYBLH XapakTepHa 3HAUMTE/]bHAA TMPO-
CTPaHCTBEHHO-BpeMeHHAsn ~ M3Menuusocts. B pesysbrate 3TOH
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BKJIal noyBeHHoro ¢oua B i)
TOLRHO3a.

HauGonee nerammio STOT BONPOC HCCJEN0BAH B [39, 44]. B [39]
Ha OCHOBe YHCICHHBIX SKCIEPUMEHTOB Mo TEOpPeTHYeCKOi Mogean or-
PaxeHnus [36, 46] BuisiBaena JAUHEHHAS 3aBHCHMOCTH MEXIY Clek-

TPanbHeIM anbbeno PIT A, u Ps; @ TaKHe TMONYUEHB aHAMMTHYECKHe
BhIpaxKeHHs, ANMPOKCHMHDPYIO i

H O DPH ropH3oHTaJbHON H c
H ho okono 30° IMoaywenupe s

06 YBE@IHYEeHHH HYBCTBHTEJNbHOCTH OTpaxKaTeJIbHbIX

XaPaKTepHCTHK
PaCTHTeIbHBIX COOGIIecTB K Ps

1O MEDe YMEHbIUCHHS COMKHYTOCTH
nosora PI1 u nosbimenns ¢. B [44] na Gase NOJIYIMIHPHYeCKOH Mo-

Aeu oTpaxkeHHs (cwm. CHOCKY 2 B NpuMeuaHuu K rta6y 1.1) rakxe
YCTAHOBJICHA JMHeHHAs 3aBUCHMOCTE MeXAy by u ps ans tpex Kyib-
TYp: nwennus (hasa KOJIOIenNs1), KyKypy3nl (basa BbiMeTniBanus

eius). Ioaydennni BBHIBOJ TOJ-

fiaorroro PIT. Asropamu paccupramy

HEHHH, CBf3bIBalolleM b, u Ps. Oanako npumennmocts MPHBEAeHHBIX
KOJNIHYeCTBEHHBIX NAHHBIX OTpanutiena HaGopoM nepeuncieHupx BhILIE
KYAbTYP H uX pazamu passatust. Kpome Toro, HCIIONbL30BaHHbI
B [44] noxxox mwe nossoaser A0 KOHLLA BCKPBITh MEeXaHH3MBI, KOTO-
Pbie omocpeayloT Bo3aecTHe 0s Ha by PII. Orciona OUYCBHIHA Le/ieco-
06PasHOCTL MOMOMHHTEIbHOrO HCCAeN0BaHHS paccMaTpuBaemof npo6-
JIeMbl B Gosiee obmiedi ee [NOCTaHOBKe.

HXKe B paMkax monenan Foyapuana aHaMH3HPYeTCa po
HKaTCJbHBIX CBOHCTB NOuBL g
PacTuTeNbHBIX 06BeKTOR RS T
UHH (uTO3NeMenTOR npu cJ

3HaYeHHn NOCTOSIHHEIX B ypasB-

Jb OTpa-
bopmuposanuu CHEKTPanbuoro o6pasa

PEX THMOB npocTpaHcTBeHHO OpHeHTa-
CAYIOIHX YCAOBHSX: B obJyyaomem mo-
©=065°, mrornocrs PII

3.3.2. Ocnoanse pesyasTare:

Hposenennse yuemenyme SKCHCPUMEHTBl MOATBepAHAH MOJIyYeH-
Hbifi B [39, 44] BrBog o HaJTHYNH JHHeHHON CBg3y MeXKIY by u p,

BO BCewMm OINTHYECKOM AHanasoue He3aBHCHUMO oT MJIOTHOCTH PH, IBeTa
112 '

| MO-
'opnemauuﬂ ¢urosnementoB. Takum OﬁpESOM., Gynxuusn ba(ps)
jer ObiTh annPOKCHMHPOBaHA ypaBHEHHEM BHAA:

o b; =+ aps, (34)

H ; @ — KO3((HIHeHT,
‘rae b, — CKSl PII npu abconioTHo yepHoli nouse; b

21].

{ i adpuka yurunn ba(ps) |

. IOHHHA Yroa HaKJ/AOHA TP &
xap%}?if:'?gpu?ﬂos Yraé.n. 3.6 crenyer, 4TO qucmmeano;;bn?%Tﬁo—
 TOLLEHO30B K OTPa’KaTe/JbHbIM CBOHCTBAM MOYBHI 3aBHUCHT

. Tabanua 3.6

MAOTHOCTH L
3HaueHHa TOCTOSAHHBIX b; H a B dopmyae (3.4) paa PI pasu:f:::;i’:m
B 33aBHCHMOCTH OT OPHEHTAUNH H OTNTHYECKHX CBOHCTB dmmsae

Hapup, S, >>D;, ha=65°

= Ip=1
T/p =0 t/p=1 E T/p 0 i
P % =
. t b; a b; a by a by, a
0,056 | 0,367 |0,072] 0,472
TopusonTanLHas OPHEHTALHS 0,30 é 0088 Oggg g’}gg 8.8‘-}33
0.0880 j ;
el B e o 0'635 0,40 ? 0,076 |0.382|0.108 | 0,552
: 2 I o 0’000 . 3 10.117]0.050|0.222 | 0154
: o,ogg 8'?33 8'8%‘ 8'179 5 |0,122]0.005 (O),ﬁg 8'%32
1 10,0690, ; ; 22010,
b 3 10,079]0.005|0,092)0,005] 0,50 é PEA S
 alamlcomion) ) 3 i
0.092]0.131]0, i e
i é 0.106|0.005 0,134 {0,005 | 0,60 é g,{gi 8,063
5 |0,106{0.000(0,135 0,000 §: j0.15¢| 0.0
0,3 | 1 [0)140 0’(])83 gégi 833? i
3 10,0050, 02
g g}gl 0,000 O'ggg 8%2 Beprukanbhas opueHTauus
0,188(0.140 |0, , 35
R B e - 40 3 10:003|0: 147 | 0:007 0,147
et & 8'471 0,094] g 15 ‘? 0.002|0.694|0.004 | 0.717
3 05110021 % Ve O:ﬁ? 00| 0841
e 5 |0:310 0'%3% 0 ? 8’882 8'700 0,006 | 0,738
; 0’34$ 8’000 sy 3 [0/007]0.329|0.014| 0,358
Rkl 5 [0.009]07150{0 018 0. 167
0,30 1 (0.005(0.717{0.009 0,787
Chepuueckas opuenTaus v o11|0'341| 0026 | 0’409
dep 3 o :
7 0,0130,342) 0,014 0,364 5 {0.014(0.158]0.036| 0,200
S 3 [o|00islo; 221 0,044 '007 0,735 0.015| 0,854
3 [0.020|0/042]0.0 0041040 | 1 |0 0.735 | 0:015| 0!854
5 [0,020/0,005 0,022 /008 3 |o'o16 350049 | 0.506
0,15 | 1 |0l027]0.352|0.031 0, %0 5 looatlo: 0.0r5| 0.277
L 3 [0,040)0,0410,048/0,036 o o | 0018 | 0,595
5 |0.042(0.005|0,051 (0,008 5 0,004 0/50
0,20 I |0.037]0.356|0.043|0.416 5 ’ :
] d (S| 00 (se1 00t 0.co| T fo.om0 (0,768
7 3 L] » 5 .
e 5 10,040({0,194
113
8 3akas Mo 734




g‘; e:g;xg;z, é)gmqecxnx CBOHCTB OTAeJNbHBIX (QHTOIJEMEHTOB M HX
. ABJCHHbIE PA3NWYHA B YyBCTBH

TEJBHOCT L

3aHBI C AefCTBHEM CJeYIOUIHX cpax'ropoa}:’ e

1) ¢ uameHenune
: M JIOJIH POCBEYHBAIOIIAX .
BUAMMOH maomanu P; y4aCTKOB NOYBH B 0GILLeH

2) ¢ cooTHOUIEH 2
HeM IJIoIlajfell OCBEeLIeHHLIX P 2
YH4aCTKOB BHAMMOH MOUBHI; P

3) ¢ APKOCTBbIO 3aTEHEHHLIX YUaCTKOB MOYBHI.

B
e ! guﬂnue nepesix dayx akropos P, Po u P* KoJHyecTBEHHO MO-
LUEHHTb HCXOAS W3 CJASAYIONIMX COOTHOLIEHHH.

Hons npocBeynBaloOMIAX yyacTKOB MOYBBI JJsl HaAWPa paBHA
P=1—B wm P=exp[—LG(0)]. (3.5)

oJqs i
MIO,E[IeHHHog?;?::::S; Sg:BH P paBHA COBMECTHOl BEPOSITHOCTH Ha-
Bbl M €e OCBElIeHHA NPAMBIMU
Jy4aMH, T. e. ¢ yuetoM (3.5) ans Haaupa: . Pl

Po=exp[—LG(0)] exp[—LG (hs)/sin hg). (3.6)
Orcrona
Pr=(l —Pu)exp[—LG(0)] 3.7
Coryaacuo panaeiM taba. 3.7, n
. 3.7, npn 3agaHHOM TH
TO3JeMEHTOB yBesJHueHHe NoTHocTH PIT Baeuer agec?)%g;ﬂ;iu?gﬂg);;
Ta6auua 3.7

HMona oceewennux P
® W daTenennnx F* ywacTkos nmouspl B obmel BuAuMOIL

U B H CTH
njouia 5 3aBUCHMOCT oT I'JlHlJCllle.lIbHoﬁ nose CT T03.J1€ HTOB L
px"o H q}“ Me

Hanunp, hz=65°

Opuenrauun L & 3‘@ i & 3/.:9‘*
"
Topusounranbuas 1 0,37 0,14 0,23 0
g 0.05 0.00 0.05 0'85
LR 0.00 0.00 0.00 0.00
¢ % 0.51 0,35 0.9 1.35
3 8'3§ 0,04 0.18 0,22
Beprukaabnas 1 0:88 %% g.gg g'gg
g 0,68 0,28 0,40 0,70
0,52 0,11 0,40 0.28

2 g
Tg;};l{m:;e PglmélynngT,uBuMOH noyBbl & (4TO fABJsIeTCH OUYEBHAHBIM (hak-
’ €HHO H3MECHACT YCJAOBHHA ce
B peaxux PIl noaaBasion ]
YO YacTh NOYBBI, NONajamouie
3penus npubopa, cocTaBasio ’ Sl et
g T Y4acTKH, OCBellleHHble MPAMOH
HOH pajauanued, 10 B Gosee nJao ey ka2t
THEX PIT pesko Bo3
: pacraer noJs 3a-
n?;l?::;?ox ydacTtkoB. Ilpn ¢uxcuposanuoM L 3uavenuss P, Py u P*
TCA B 3aBHCHMOCTH OT OpHeHTauuH ¢uTosteMentoB. [lpuuem
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| o Mepe yBeJHUEHHS CpeAHero yraa nakaona Oy BepoATHOCTL HABJIIO-

JeHusl W OCBellleHHs MOYBbI NOBLILIAETCA. CJefcTBHEM yKa3aHHBIX 3¢-
$exroB SBAALTCH ocnabiaenue notoka AnddysHo# paamaun, oTpa-
JKeHHOH OT MOYBHI, MO Mepe CMbIKaHus noJjora PI1. CooTBeTCTBEHHO
BO3pacTaer HHBapHAHTHOCTD b5, PI1 K OnTHYeCKHM CBOHCTBAM MOUBLI,
KOTOpasi XapaKkTepusyercs KosPOhHIHeHTOM 0 B YPABHCHUK (3.4) (cm.
taba. 3.6).

Bausnue tpervezo ¢axropa— APKOCTU 3QTEHEeHHbIX  YHACTKOB
nougsl — onpeaensercs MNpPO3pavHOCTBIO dpurosnementos. OueBuANO,
yTO yBEJHYEHHE MPONYyCKaHH:A (HuTO3eMeHTOB OyAeT CONMPOBOXKAATLCH
yBe/IHUCHHEM  KOJIHYecTBa pajMalHH, NOCTHralolle MOBEPXHOCTH
floussl. KosddHUIHEHT CHeKTPaibHOrO OTPAKEHHA noyYBbl, 3aTeHEHHOH
€HHHYHBIM cJ0eM (PHTO3/1eMEeHTOB, p¥ paseH

p; = PsT. (3.8)

CrenoBaTelbHO, FPKOCTH 3aTEHEHHBIX Y4YACTKOB NnouBbl MPH pPaBHBIX
Qs M PA3/HYHBIX 3HAYEHHAX T cOOTHOCATCS Kak Ti/Tz. DTO 03HAYAET,
qTO B CAyyae p=T1T MOXKEITeHHE GuTO31eMEHTOB (ucTbEB) TMPHBOAHT
K YBEJHUEHHIO SPKOCTH renefi na nouse. Ilo TO# XKe nMpUUMHE TEHH
B BUK-amanasone cperjiee, 4yeM TEHH B BUAMMOR 006JacTH CIeKTpa.
B pesy/ibTaTe BJHSHHS APKOCTH 3aTEHEHHDIX y4acTKOB MOYBBEI OTMe-
yaeTcsl MOBLIIIEHHE YYBCTBHTEJNBHOCTH b; PTl K H3MEHEHHIO Ps IO MEPE
yBeJHUeHHs spauennit p npu t/p=1 (cM. taba. 3.6).

Taxum 06pa3oM, BBIBOAB O DPOJH IUIOTHOCTH PI1 u onTHYeCKHX
cBOMCTB (PHTO3/IEMEHTOB, MOJNYYCHHbIE B [39] anst Ay B hey OKOJIO 30°,
coxpausiiotes Aas ba PI1 npou3BO/bHOA CTPYKTYpBl H h, 6onee 30°.

T10CKOALKY AMATHOCTHKA COCTORHWS MOUBHL HE SIBJIAIETCH CAMOCTOA-
TenbHON 3ajauell MPH aHAJAH3e JAHHBIX AMCTAHIHOHHOIO obcnenoba-
HHSI PACTHTENBHBIX 0GBEKTOB, Mbl HE paccMaTpHBaeM JeTaJbHO OTHO-
cutenbHble uaMenenusi by PII, obycaosaeHHble BapbLHPOBAHHEM Ps—
— Aba(ps). OrMeTHM, 4TO OCHOBHBIE 3aKOHOMEPHOCTH MMOBeJeHHSA
Aby(ps) onpenensioTcs ypaBHEHHEM (3.4), a KOJIHUECTBEHHLIC OLCHKH
MOJKHO TOJY4YHTb, MOJB3YACH MaTepHasaMu taba. 3.6. OueBHIHO, YTO
Ab;(ps) AOCTHralT MaKCHMaTbHLIX agayenuit npu L —0, xoraa
Aby(ps) paBHO OTHOCHTEALHOMY npupanleHuio ps— Aps. C yueToMm
apaueHuii Aps, NpHBEJEHHBIX B pasi. 9.2, MakcHMaJjblible 3HAUCHUS
Aby(ps) He npeBHIIAIOT 85 9. MunuMaabibie 3HAYCHHA Abi(ps), pas-
ubie 0, ormeuatorest aas comknyTsix PIL

3.3.3. Busodnt

1. B obmeM BH/Je CBf3b b pacTHTEJIbHBIX 06BEKTOB CO CNEKTPallb-
HHIM KO3 (HIMEHTOM OTPAXKEHUs NOUBL Ps ATIIPOKCUMHpPYETCR JUHEH-

HBIM ypaBHEHHEM.
2. TlapameTpnl ypaBHeHHsl 3aBHCAT OT comkuytocTd nojora PIT n

OnTHYECKHX CBOMCTB (DHTO3J]eMEHTOB, MPH STOM:
a) yBejHueHHe COMKHYTOCTH BJjeder 34 coboii HHBeJHpOBaHHE
BAHAHHA 11poc:'rpancmenno-apemeuuéﬁ HEOJHOPOAHOCTH [OYBEHHOrO
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¢ona na by PII ne TOMBKO H3-32 CHUIKEHHS! BEPOSITHOCTH HAG/IONCHHS
OrOJIEHHOH TOYBHI, HO M 33 CYET YBeJHYEHHs ee 3aTeHEHHOCTH:

6) MakcHMa/bHasi YYyBCTBHTENbHOCTb by PI1 K H3MeHeHHsM Ps OT-
Meuaercst B BMK-ananasone, a B BuAHMOM Ananasone — npu mozxe-
TEHHH DAacTeHHH.

Metonnyeckoe 3HaueHHe MOMYUYEHHBIX Pe3YJbTATOB COCTOHT B TOM,
4TO NPH TeMaTHYECKOH HMHTEPNPeTalHH AaHHBIX AHCTAHLHOHHOTO 00-
CJACL0BAHHS PACTHTE/NbHBIX OOGBEKTOB OCOGEHHO Ba)KeH YYeT MNpocT-
PaHCTBeHHO-BPeMeHHOH H3MEHYHBOCTH OTPayKaTEJNbHBIX CBOHCTB MOYBHI
KaK Ha PaHHHX, TaK H Ha 3aKJIOYHTEJIbHHIX 3Tanax Bererauuu. B nep-
BOM C/yuae NOBBILIEHHAS YYBCTBHTEJIbLHOCTh by K ps 06ycJoB/eHa pa3s-
PEXKEHHOCTBIO 110/IOrd, a BO BTOPOM — PA3pPEeHHOCTbIO MOJOra B CO-
HETAHHH C MOXKeATeHHeM ¢uTOsneMeHTOB. B wesom  noayuenmnsie
COOTHOLICHHS MO3BOJISIIOT NPHBOAHTL SIPKOCTHBIE XaPaKTePHCTHKH pac-
THTEJbHBIX 0OBEKTOB K OAHOTHIHBIM YCIOBHSIM MOYBeHHOro (oxa. He-
CMOTPsl Ha TO 4TO 3TH COOTHOLICHHSI HAMH PACCMOTPEHBI [/ KOHKPeT-
HOH hy W A yclOBHME BH3HPOBAHWA B HAJAHP, OUEBHAHA NPHHLHITH-
a/ibHas BO3MOXKHOCTb HCIIOJIL30BAHHSI aHAJOTHYHOTO NMOAXONA KaK AAf
cly4aeB ¢ HHOH he, TaK M A8 HAKIOHHBIX YTJIOB BH3HPOBAHHS.

3.4. BausiHHe OTHOCHTE/ILHOMN NMOBEPXHOCTH thuroanemenTon

3.4.1. Hocranosxa sadawu

OTHOcHTe bHAS NOBEPXHOCTH (HTO3NEMeHTOB [ XapakTepHuayer
IJIOTHOCTb PACTHTEJBLHOIO MOJOra M SBJASETCH HHAHKATOPOM COCTOS-
uust PI1. B pasn. 2.3 6bl10 nmopuepkuyTo, yTo BHAOBEE OCOBEHHOCTH
PacTenuii onpeae/sioT He CTOILKO KOHeuHOe 3Hauenne L, CKOJBKO JH-
HaMHKy L B TeyeHwe BereTauHoOHHOro mepuoga. CoOraacHo (2.16),
(2.17), L 3kcnoneHUHabHO CBSi3aHa C NPOEKTHBHLIM MOKPHITHEM H
MpH paBHBIX 3HaYeHHAX L MakcumanabHoe B dopmupyercs B cayuae
POPH3OHTAJNbHON OpPHEeHTAUHH (HTO3JIeMEeHTOB (cM. Tab.. 2.35). o
benopas wakomAeHHs  ACCHMHJSATOB B PEeNpPOAYKTHBHBIX OpraHax
(HanuB 3epHa, 06pa3oBaye MOYATKOB, KOPHENJIOLOB H T. n.) L tecHo
H NpAMO CBfi3ana C 3amacoM Hajasemnoii ¢uromaccsl m. B pesyis-
TaTe BLICOKOH Koppeasiumu L u m ua (enodasax BereTaTHBHOrO po-
CTa pAacCTeHHH NPH H3MePeHHAX YCTAHOBJIEHB 3aBHCHMOCTH b; OT m
ISt CeNILCKOXO3AHCTBEHHBIX MOCEBOB H €CTECTBEHHBIX TPABOCTOEB [10,
32, 44, 64, 65, 123, 143 u ap.]. JanHble MHOFOYHCICHHBIX HaTypPHBIX
SKCNEPHMEHTOB NMOATBEPKAAIOT TaK¥kKe HalHyHe CBA3H Mexay by u L
A5 PA3HYHBIX BapHAHTOB PacTHTEJbHBIX coobulects [44, 64, 73, 82,
87, 118, 123, 128, 147 u ap.]. Ipuuem XapakTep TOH CBA3H B cayyae
3€JIEHOH DACTHTENbHOCTH ONPELEJseTcsl CHeKTPaJbHEM JAHAMA30HOM.
Has BUK-nnanasona, kxak nmpasuao, oTMeyaercs npAMasi CBfA3b, JJIst
KPacHOH 06J1aCTH BHAMMOrO JAHanasoHa — o6GpaTHas, AAs 3e/eHOl
06J1aCTH BHIHMOrO JHanasoHa — HeoAHO3HauHast. OQHAKO YKa3aHHble
TEHICHLUHH CHJIbLHO BAPLHPYIOT B 3aBHCHMOCTH OT IOYBEHHBIX YCJIOBHI,
COMKHYTOCTH TOJIOTa, OpPHEHTAllHH H UBera ¢uTo3NeMentoB. Hanpu-
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'* ep, B Jureparype NPHBOAATCH 3KCIepUMEHTAaJNbHbIE pe3yabTaThl
et ]

i L
0 (opMHpOBaHHH HEHTPANLHOH };{ naxe yﬁuaalgu&)eoﬁp L?ﬂy;;zf:{z ub}ifeﬁ)-
i BUK-nuanasoua,
Ha 3aCOoJeHHBIX MouBax MJsd op o
: i ouyBax B KpacHOH obJact
- TpaJibHOM HKIHH HA TEMHBIX I :
' ;gapacramgl);ﬁ QYHKIHH [IPH CMeHe aclekTa PacTHTEeJbHOCTH OT 3¢

omy [44, 87, 118]. :
ﬂe}%gn};g{ﬁ%ﬂagneyu[saqaCTyro MPOTHBOPEUHBOCTb Pe3yJAbTaTOB HATYP

| BOIO
. HBIX 3KCIIEPHMEHTOB 3aTPyAHAET HX cHeTeMaTusanuio. A 310, B C

ouepe/b, YC/IOMKHAET pelleHHe 3alatiu HHHKAILHU nnoruoc;&;onggg;::
, i aBHBIX 3a/a4 AHCTAHILHOHH e-.
KOoTopasi sBJseTcHd OJHOH H3 TJ ©
nosal:myl nojcTHJalollell MOBEPXHOCTH B HHTepecax CeJbCKOro X034
CTBA U arpoMeTeOpOJIOTHH. . .
‘-lnc.uegﬂme 3KCNEePHMEHTE MO3BOJSIT B paMﬁxax ﬂg:g;éiip::l :llg
b Olf MOJeJiH BbLIABUTbL OOILHE
NoJAb3yEMOH MaTeMaTHYeCK - e
a OCHOBEe pacueroB Ta
MeHeHHsi b; B 3aBucuMocTH ot L. ) ?
naTh KOJHUeCTBeHHbIe OLEHKH coomomeﬂgn 0 E pé, ﬁggTﬁggEm;Oq;?}?O
I u Mexay by u L. ;
MHUpyeTCcs pasyiH4YHBIA THI CBS3 -
Km?gpe'msnponarh HCTIOJIb3yeMble B JHTepaType MOHATHS :;gMHa
«CBeTJIasi» MouBa AJf OTAeJbHbIX CMEKTPaJbHLIX AHANa30 : '(L) i
Huke gaeTcs aHa/jn3 pe3yJbTaTOB pacueToB q)y}.muuuﬁ 1qa:omem
Tpex THNOB OPHEHTANHH NPH CJACAYIOUIUX YCJIBBHH;!(.—BBEQJIY:OO_..
NOTOKe AOMHHHPYeT IpAMas paiHanus Si>D;, he=69, p A=
= 0,60, ps=0,0 = 0,40.

3.4.2. Ocnosnoie pe3yasTarst

3aBucuMocTs b; or L B paMKax MOJEJH FoyanaH'a 6blia paagl;
cmoTpena namu pauee B [15]. B ,u:aaﬂbueumeM npH pilc;qe;'?: él:;eneaoﬁ-
i TO [O3BOJIHKJIO MO
3HaueHH#l p U ps OB pacllIHpeH. :
mue NpeicTaB/ieHHs 00 H3MEHEHHH bj B 3aBHCHMOCTH OT MJAOTHOCT

noJiora PII.

3.4.2.1. ®axTopsl, onpedeistouue 3a8UCUMOCTb by, OT L ey oot
B paMkax NpHHSTOH Mojenu (akTopamH, OMpeAe/AIolUHM p
A0TCA:
tep 3apucumoctH by PIT ot L, siBa
pi) H3MEHEeHHe COOTHOLISHHSI MeX1y 3aTeHeHHbLIMH H OCBEIIEHHBIMH
MJOHIaAAMH TIOUBBI H PACTHTE/IbHOCTH, :
2) M3MeHeHHe J0JH BHAMMBIX y4aCTKOB MOYBHI;
3) MHOrokKpaTHOe paccesiHHe. :
II)Ba nepBbIl)x takTopa onpeaensioT 3aBHCHMOCTB b) B caydae HOEB
IPO3PAuHBIX (PHTOSJIEMEHTOB, B CJyuae MPO3payHbIX ¢duTo3]eMEHT
7 uii paxkTop.
ONMOJHHTEJNbHO AefCTBYeT H TPeT i -
P BAusiHue COOTHOULERUA 3ATEHENHOL U 0cBelyeHroll naowadu HO%{ib;
U PaCTUTEALHOCTU OGYCJOBJEHO OCOOEHHOCTAMH mpolecca gazccesuTOK
conneunofi paanaunn B PIl. Kak 6bl10 OTMeueHo B pasi. o.z, NOT :
aud@ysHoll paaManMH BHIHMOrO JHANa30HA, pacnpoc*rpaﬁﬂ}omuﬁga
BepTHKaJIbHO BBEpX, SBJSAETCS B OCHOBHOM Pe3yJbTAaTOM NEPBOTO aqm
paccesiHnsi Ha OCBELIEHHBIX KOMIOHEHTAX P“H. Orciona OUeBHIHO, i
yBe/WueHHe BHAHMOA JIONH  OCBEIIeHHOH IVIOIIAAH  TOUBBI ®
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H pacTHTenbHOCTH Bg — (Pa+ Bg) AonxkHo cnoco6eTBOBATH Pocty ba
CHCTEMBl PaCTHTENbHOCTb—NOoYBa. [lonsl ocBellleHHOH H 3aTeHeHHOH
MOYBH AJf 3aJaHHOrO HampaBJeHHs BH3HPOBAHHA OLEHHBAeTcs 10
dopmynam (3.6), (3.7). Mcnoabsys aHaJorHuHble BeIpayKeHHs JJIS Be-
positHocTell HaGMIONeHHS OCBelleHHBIX H 3aTeHeHHbIX (HTO3JIeMeHTOB,
PacnosoXeHHbIX Ha pasauuno# ray6une PIT, u nposeas unrerpuposa-
HHe MO BCell TOJLIE MOJOra PacTHTEJLHOCTH, MOMHO IOJY4YHTh COOT-

[=3

7 et e 6 ek
.

LA TR
"'u.," v

e,

C Sl IR R R TR fip

Puc. 3.6. 3aBucHMOCTb [0H BHAMMHX OcBewleHHHX (I, 3) W 3aTeHeHHBIX
(2, 4) yyactkos nousml u pacTuTeabHOCTH (%) OT cpeamero yraa makiaoua
tduroanementos 84. Hannp, hig=65°

1, 2 — noupa, 3, 4 — pacTHTENLHOCTD.

HOLIGHHS, ONpEJe/IOLLHe L0/I0 BHIUMbIX OCBELICHHMIX B u 3artenen-
HbIX B* QuTO3/MIeMeHTOB IAS HaiHpa B 3aBHCHMOCTH OT L W hg:!

oy G (0
19 G(O)+(i(h)o)/smh® {1 —exp(—L[G(0)+

+ G (ha)/sin ho)]}, (3.9

B*=B — Bg={l —exp[—LG (0)]} — Bo. (3.10)
(Blg;ez;yngr?{']m pacuera P, P*, Be, B* no dopmyaam (3.6), (3.7),
(3.10) npusesensl B TabJ. 3.8 u ua puc. 3.6. Bugno, uto mo

Mepe Bo3pacranusi miotHoctH PIT HesaBHCHMO OT mpocTpaHcTBeHHOR
OpHEHTallHH NPOHCXOAMT yBeH4YeHHe 3aTeHeHHocTH. OTcioga caemyer
YTO AEHCTBHE PacCMOTPEHHOro MepBoro akropa cnocoGeTByeT q)opnm-’
POBaHHIO ONHOHANPaBJEHHOH TeHAeHUHH K yObiBaHHIO by npu pocte L.

Hoas npoceewusaroujeri nouser npn BUSHPOBAHHH B HALHD OMpeje-
aserces kak (1-— B). Baunsuue storo paxropa na Bun dyskunn by (L)
34BHCHT OT COOTHOLIEHHSI CHEKTPAJbHLIX KO3((DHIHEHTOB OTparKeHHS
MOYBBI H OT[€/bHBIX (PHTO3JEMEHTOB:

— IpH p > ps cMbiKaHue noJora PI1 BemeT K yBesHueHHIO BOCXO-
AAUIHX NOTOKOB pajHalud H COOTBETCTBEHHO (POPMHPYETCS MOHOTOHHO
Bo3pacramwmasa GyHkuus by (L);

— NpH p << ps cMbikanue noaora PIT Beser Kk yMeHblIeHHIO BOCXO-

IALOIHX [TOTOKOB paananHu H COOTBETCTBEHHO CIJO
pMHPYeTCH MOHOTOHHO
youiBawomas dyukuus by (L). X

! Mloauwit BuiBoa dopmya (3.9) u (3.10) cmenan T. A. Huabcoxom.
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~ pasanuHO# muoTHOCTH L

,';l'aﬁnuua 38 Tabauna 3.9

Jlonsn BupuMOil OCBelIEHHOM NJOWANH
nous u pactureasnoctn 2, -+ B (%)o) OtHocuteabnsie uamenenna by (%) P

NpH BHIHPOBAHHM B Mamup Aas Pl B PasAMuHBIX AManasoHax L

Hanup, S;, >Dh,h@=65°, ps=0,10,

Hanup, A, = 65° p=0,50, t/p=0

L L
OpHenTauns OpueHTauus

O—Il 1—2| 2-3|3—4|4-5

TCopusonTanbuasn b7 | B0 | &0 Cceprueckas 9| 5| 5
Cipepuueckas 66 50 48 BeprukanabHas 601 251 10| B
Beprukaabuas 74 | 47 33 Copusontansnas| 33 | 28 | 15| 14 | 5

lMpumeuanue 3a 100% npunaro
usmeHenne b, B unrepsase L or 0 jo0 5.

BausiHue MHOZ0KpaTHO20 pacceanus Ha dynkuuio bi(L) oanoua-
npas/eHHoe: pocT L CcrnocoGCTBYeT yBEJHUCHHIO audg@dy3HbHIX DOTOKOB
puytpu PII, B TOM uHCJe W NMOTOKOB, PacCesHHBIX B BEPXHIOW MOy
cepy. B nrore MHOroKpaTHoe paccesHHE crnoco6cTBYeT HHBEJHPOBA-
HHI0 yObBaoweii GyHkuuu ba(L) H yCHIEHHIO Bospacrawpoulei QyHk-
muu by (L).

3.4.2.2. 3akonomeproctu usmenenusn by PII 8 3a8ucumoctu ot L

CorsnacHo pe3yJbTaTaM YHC/AEHHBIX IKCIEPHMEHTOB, KaK H MO AaH-
HbIM H3MepeHHH, 3aBHCHMOCTb bi OT MJOTHOCTH TOJOra PIT moxer
6biTh caMoli paznooOpasHoii (puc. 3.7). 3aaaua COCTOHT B TOM, 4yTOGBL
YIOPAAOUHTL 3TO pa3Hoo6pasue Ha OCHOBE H3JOKEHHBIX BhILE MPE-
craBjaenuii 0 GakTopax, BAHAIOUMX B pPaMKax MoOJeaH Ha BHI (yHK-
uuu bp(L). C stofi uenpio Hamu Oblsia clejaHa NOMbITKA NEpBOHA-
yaJbHO BBIAGJAHTH CHTyallHH, KOT/a 3HaueHHs b) He 3aBHCAT OT L.
IMouck mopoOGHBIX CHTYalLmil OcyulecTB/s/IcA nyTeM BbiGopa KoMOHHA-
unii 3HaueHuit p W ps. B paGore [15] OblaH AaHbl KOJIHYECTBEHHBIC
OLEHKH <«MOPOroBbiX» KOMOMHAUHMH P H Ps, MPH KOTOPBIX GYHKILHA
ba(L) sBasiercsi HefTPaibHOA B HEKOTOPOM JHANa30He P H Ps Pac-
[HpeHHe 3TOrO JHana3oHa B AajbHefilleM NMO3BOJMJIO  YNOPAACUHTD
B L€J0M XapakTep 3aBHcuMocTed by ot L.

Paccmorpum cHayasna HauGosiee TPOCTOH cayuaii HenpoapaiHvlx
(Pur03.1eMEHTOB.

Jlasi «mOporoBbix» KoMGHHAUMA p H Ps OBLIO MOJYYEHO, 4TO 3HA-
yennsi b, Geckoneuno maothoro PIT uncienso pasubl ps (HaH bs npn
JONYLUIeHHH, UYTO MOYBA SIBJAACTCSH MaToBOfi nosepxHOCTHIO ). HMcmousb-
3ysi 3TO YHCJAEHHOe PaBeHCTBO M 0603HAUHB ba, ., =Ps KaK py, MO-

JHO HaliTH 3HaYeHHe P Ha OCHOBe YpaBHEHHA (3.2) ans t/p=0:

o = kp. (3.11)
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Hs taba. 3.1 caeayer, uro pas naorHoro PIT & npumepuo pasuo 0,55

B cjy4yae TOPU30HTaJbHOH opuenrtauuu, 0,32 — cdepuueckoin u 0,07 —

BepTHKanbHO#. Takum o6pasom, «MNOporoBbie» 3HaUYeHHA PT MPSAMO
8

[IPOMOPUHOHANbHE P H KOI(QOHIHEHT NPONOPHHOHANLHOCTH 3aBHUCHT
OT NPOCTPAHCTBEHHOH OpHEHTAUHH (HHTO3JIEMEHTOB.

Cxewma, npejcrasjennas Ha puc. 3.8, maeT o6lHH BapuaHT pelle-
HHSl 3ajauyd onpeleseHdss THNa (YHKUHH NPH H3BECTHHIX p H Qs

5 0.5" ff
0,;2 - .‘f’.’ :’I
% O4f  —-— s / /2
024 |- 5
.3
soennn 3
016 kA g o I ?
g4
0,08 T 0.15
"'-"-"4--—-'.:,',.,:_:_;':(-’-‘52,._9,._'__ 01
L 1 ! e
15
0 i 2 J 4 L

g.

Puc. 3.7. 3asncumocts b, PII or otuo- Puc. 3.8. Tpadux nans onpeneneuns

CHTEJIbHOH MOBEPXHOCTH (DHTO3/IEMEHTOB

Il_,I IPH PAa3JHYHBIX THNAX OpPHEHTALLHH.
amup, S,»D,, he=65° p,=0,10,

t/p=0.

OpHeHTaHA QHTOSAeMENTOR: I — ropusosu-

TanbHas, 2 — cdepuueckan, 3
. — BepTH -
Has; UHQPbl Yy KPHBBLIX 7[).' rnsa

THINA CBA3H bl ¢ L B 3aBHCHMOCTH OT P
H ps NPH PA3JHYHBIX THNAX OpPHEHTAallHH.
Hanup, S, D,.

1) T/p=0, hy=65; I t/p=1, hg="657
HI) tfp=1, hy=15" I—3 — opuentauns ¢u-
TO3JaeMeHTOB (cM. puc. 3.7).

Smou;lﬂou JHHHEH Ha 3TOH CXeMe JaHBl «[IOPOroBbie» KOMOGHHALHH P
roﬂ;;]\ CH Hempo3pauHelX (uTosjementoB. M3 cxeMbl caeayer, 4To ecan
KOOPAHHATaMH p; H s, JIEKHT HHMKE <«NOPOroBOi» JHHMH (Ha

rpaduke o6aactb 0603HaYeHa 3HAKOM +), TO Mexay by u L cymecr-
BYET NpfiMasi 3aBHCHMOCTD; €CJIH Bbllle «MNOPOroBOf» JHHHM (Ha Tpa-
uke obnactb 0603HAYEHA 3HAKOM —), TO Mexay by u L cym.ecmpe'r
O0paTHast 3aBHCHMOCTb; COOTBETCTBEHHO MJSI «MOPOTOBBIX» Komﬁu{[a-
LHH p H ps b; He 3aBHCHT ot L.
MeHI;IsBpHc. ?:5.8 BH/IHO, YTO NPH BePTHKAJbHOH OpHeHTAalUHH (uTO3/]Ie-
npeobaanator y6eiBalomue GyHKUMH bp(L) He3aBHCHMO OT
CHEKTPaJNbHOrO AMANa3oHa. JTOT THN OPHEHTAIHH, TAK ke KAK M VC-
nosue T/p=0, cooTBeTCTBYeT CTe6/ISAM H KOJOCHAM. C.ne;loaafe'lbﬁo
Pe3y/bTaThl, NpeiCTaB/JeHHble Ha CXeMe JJis BePTHKaJbHOMH opu;:HTa—'
[HH, HMEIOT H NpaKTHYeCKOe 3HaveHHe. M3 HHX oueBMJHO, YTO B MO-
CéBax 3JIaKOBHIX KyJbTYD Ha 3aBepIIAIONIHX BEreTarnmio ’q)enmpaaax
10 Mepe yBeJHYeHHs 10JH cTebJefi H KOJOChEB HOJKHO MPOHCXOLHTE
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ocnabaenne Bo3pacTalomux 3aBucuMocTed ba(L) B onpejeseHHBIX
CneKTpaJbHblX AHAIA30HaX.

Ha ocuoBe dopmyas (3.11) MOXKHO TaxkKe KOJIHYECTBEHHO OLE-
HHTL MAKCHMaJbHO BO3MOMKHBIE H3MEeHEHMsi by CHCTEMBbl PacTHTEb-
HOCTb—I10UBa, 00YCJIOBJIEHHBIE CMbIKaHHEM nosora — Ab (L) max:

b =l p“__
Ab1 (L)max= M.b:-oo - spn < =1 i; (3123)
Z =+ 00 S

npu p" = p (COOTBETCTBEHHO dynknus by(L) Bospacraioulas) H

by, AT Py p;'-—ps
Aoy L= —222 2 =B =8 1 (3.126)

npu p% < p (COOTBETCTBEHHO dyuknus b, (L) y6uBarouas).

Tak kak B (3.12) BxoaAuT KO3((dHUHEHT R, OYEBHIHO, YTO 3HAHE-
sl Aby (L )max OYAyT CyLIECTBEHHO 3aBHCETb OT npoCTPaHCTBEHHOM
opuenTauud HTO3AeMeHTOB. [lis pasHbix OpHeHTAllUA Ha OCHOBE
(3.12) MoKHO pelINTh M o6paTHyi0 3ajauy, 3ajaBas ONMPEIE/CHHBIE
3nauennus Aby(L)max: HAliTH COUETAHHSA P H Ps, NPH KOTOPBIX H3MEHUH-
BoCTb sIpKOCTHbIX xapakrepuctuk PII, ofycioBiennas KoJleOaHHAMH
L, nexkuT B pasIMUHBIX mpejenax.

Kak Buguo u3 puc. 3.7, ¢pyHxuusa ba(L) uMeeT miato HaCLILUEHHS.
[Maato popMmupyercs NMPH TeX 3HayeHHsXx L, MpH KOTOPHIX B npubau-
xaercss kK 100 %, T. e. Koria no4sa MOJHOCTbIO 3KpaHHpyeTcd pPacTH-
TeabHOCTBI0. CJlefoBaTe/bHO, 4yBCTBUTEAbHOCTb by PI1 kK H3MeHeHHIO
MJIOTHOCTH MOJIOTa NPH (PHKCHPOBAHHBIX 3HAYEHHAX APYrHX BXOAHBIX
mapaMeTpoB MOJEJH PasAMuHa B 3aBHCUMOCTH OT JHanasoxa E
(ta6a. 3.9). Uem Gosbluie BbIpaxKeHa BepPTHKA/bHAA OPHEHTALHI tu-
TO9JEMEHTOB, TeM llppe Auanasod L, B mpejenax KOTOPOro by pea-
rupyer na uamenenus L (taba. 3.9). B cayuae rOPH30HTAJNbHOH OpH-
entanuu 90 9 Bcex M3MeHeHHH bj 3a cyer L B aMama3sone L=0-=5
dopmupyloTcst IpH yBeauuenun L or 0 go 1 (puc. 3.8, Taba. 3.9).

Brigs/jenHble 0cOG@HHOCTH CO34ai0T 6/1aronpHATHbIE NPEANOCHIIKH
IS MHAWKALHMH MJOTHOCTH NOJOra MO JaHHBIM CHEKTPOMETPHUCCKHX
uaMepeHuil, BLINOJHEHHBIX B HaJHP, IPH OPHEHTALHH (hHTO31EMEHTOB,
OT/IIHYHOH OT ropu3oHTanbHOH. B TO e BpeMs HHBApHAHTHOCTb ba,
PIl k L B cayyae TOPH3OHTANBHON OPHEHTAUHH (PUTOINEMEHTOB NPH
L > 2 onpejejisieT BO3MOMXKHOCTb HHAHKALHH MOJETaHHs NOCEBOB,
KOTJa OTpayKalouuii cJ0f PacTHTeJNbHOCTH 00pa3oBaH NpenMyllecT-
BEHHO Herpo3pavyHbiMu cTeBJIAMH U KOJOChAMM.

Tenepb paccMOTPUM APYrofl o6uuil caydad, Koraa PI1 chopmupo-
BaH NPO3PAYHLIMU (PUTOIAEMCHTAMU.

Hasuune nponyckanus y (GHUTO3JI€MEHTOB NMPHBOAHT K CJCAYIOIHAM
sdpextam. Bo-mepBHX, HHBeJIHPYETCs BO3JEACTBHE HA by PIl xa-
pakTepa 3aTeHeHHsi MOUBEI H PACTHTENbHOCTH (T. €. JefCTBHE MepBOro
dakTopa), TAK KAK MOHHKAKTCA CHEKTPaJbHbe KOHTPACTEl MEMLY
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CIeKTPa MOXKHO
MOJKHO

CTHTEJIbHOCTH B

33TeHeHHBIM
pa sy ygt:iB:;f:OmZHHHMH ydactkamH. Tem cambim ociiabeBaer TeH-
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TaGauua 3.10
OrHocutenbhbie usmenenns b, (%) PI B guanasone

L=0+5 npu pasanunoi NPO3pPaYHOCTH (PUTOINEMEHTOB.
Hanup, cepuueckas opuentauus, S 12>D;, hy=65°
» | 2

p=0,15
T/p
p.?
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- 3.4.3. Busodet

Takum o6pasoM, TEopeTHYECKHH NOJAXO0J MO3BOJSET cucTeMaTH3H-

poBaTh BO3MOKHOE pasHooGpasue sagHcuMocTeii by or L ¢ yueToM

M3MeHeHHs COOTHOUIEHHH MEXAy OTpaxKaTeNbHBIMH  XapaKTepHCTH-
KaMH TOYBB H OT/e/JbHBIX (PHTOS/IEMEHTOB. [puyeM 3TH COOTHOLIE-
gHs B paMKax NDHHATON MOJENH BAHSIOT na b PIl omocperoBaHo
gepes H3MeHeHHs JOJH BHIHMMBIX yyacTKOB MOYBBI, AOJH 3aTeHeHHOH
| OCBelleHHOH NJoUlajH TOYBLI H pacTHTE/JBHOCTH, MHOTOKPATHOE
paccesinue.

1. Ha ocHOBe NpejiOXeHHOro moaxona ¢ HCIMOAb30BAHHEM «IOPO-
roBbiX» KOMOWHALHA P H Qs BBIABJICHH CHTyallHH, TPH KOTOPbIX
BO3MOXKHO (GOpPMHpOBaHHE y6uiBaoiieit H Bospacraioliefi 3aBHCH-
MocTell b; OT MJOTHOCTH I10JIOra. DTH CHUTYalHH CYMMHPOBAHB
B 1abn. 3.11, AanHble KOTOPOH MOMKHO HCTIONB30BAaTh ISl KCMePTHBIX
OLLEHOK.

9 [loMuMO BapHaHTOB, TMPHBEAEHHLIX B raba. 3.11, cymecTByloT
i HefiTpajibible CHTYallHH, KOTAd 3HAUCHH: b, uuBapuanTHbl K L. OTH
cutyauud QopMHpPYIOTCs NpH KOMGMHAIHH <NOPOTOBBIX» 3HAYEHHI P
H Ps, KOTOPHIE, B CBOIO OUepellb, 3ABHCAT OT THMA NPOCTPAHCTBEHHOH
OpHeHTAIHH (HTOIEMEHTOB. Onpejesenne Xapakrepa 3aBHCHMOCTH
b, or L ¢ 1eJbi0 IKCIEPTHHX OUEHOK MOXKHO MPOBOAHTh, HCMO/B3YH
cxeMy, MPHBEIeHHYIO Ha PHC. 3.8.

3°B BuiEMOM JAHAanasoHe NPH JAOMHHHPOBAHHH 3e/IEHOro IBeTa
pacTeHHii «NOPOroBhHIE» 3HAUCHHUA Ps npAMO MPOMOPUHOHANBHE P NPH
11060fi NPO3PaTHOCTH (PHTOINEMEHTOB. B BUK-amanasone, a TakHke
BO BCEM OTTHUECKOM JHarnasone npH JKeJaTOl OKpacke PacTHTEbHOCTH
3HaueHUs ps MPH QHUKCHPOBAHHOM p BO3pACTalOT o Mepe yBeJH4YeHH:
npo3payHoCTH GHTOIIEMEHTOB.

4, Tlpu ¢QuxKCHpOBAHHOM UBETE PACTHTE]PHOCTH  CHHXEHHE  Ps
(TeMHBIE CYXHe HAM BJIaXHbIE NOUBHEI) CHOCOGCTBYeT YCHJEHHIO BO3-
pacraiouleii 3aBHCHMOCTH b, oT L ¥ HUBEJHPOBAHHIO yGbiBalomei 3a-
BHCHMOCTH.

5. [1pn @HKCHPOBAHHOH APKOCTH [HOoYBH NOBHIIeHHe p (moxeaTe-
HHe MPH AHOMAJbHOM H HOPMaJbHOM pa3BHTHH pacrenuii) cnoco6eT-
BYeT YCHJEHHIO Bospacraiomeii 3aBHCHMOCTH b or L w HHBenuMpoBa-
HHio y6biBalOwUIeH 3aBUCHMOCTH.

6. BiusiHMe NPOCTPAHCTBEHHOH OpHEHTALHH ¢uTO3/1EMEHTOB HA
3aprcHMOCT bi OT L 3akmouaercs B CMeIleHHH «TIOPOTOBHIX» Ps TPH
¢GuKCHPOBAHHBIX p B obnacTh Gojee HH3KMX 3HAUeHHH MO Mepe yBe-
JIHUEHHS] YIJIOB HAKJIOHA (PHTO3/IEMEHTOB. B pesayabTate pacuiupsiercs
AMAanasoH ps, B KOTOPOM (yHKLHSA ba(L) sasasercd y6uiBatomei. ITOT
BHI 3aBHCHMOCTH HanGojiee XapakTeped MpH BepPTHKaJbHOH OpHeHTa-
uun (QETO3NeMeHTOB. B HTOre OTKJIOHEHHE OpHeHTalluH B CTOPOHY Bep-
THKAJbHON CnoCcOGCTBYET YCHJICHHIO CBA3H b, ¢ L B Tex ciayuasx, Koria
dynxuns by (L) apasercs y6uiBatome (nanpumep, B KpacHoii o6racTi
cniektpa). Te JKe- OTKJIOHEHHS MPHBOAAT K yMEHBIICHHIO JYBCTBHTE/b-
woctH b; K M3MeHeHuio L B caydae poapacraionieit QyHKIHH ba(L)
(nanpnmep, B BUK-1uanasone).
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Ta6auua 3.11
O6wuiA XapakTep 3aBHCHMOCTE MEXAY b, oT L npu ycJIOBHH BH3HPOBAHHS B HARHP.
8, >»D,;, hy>55°

BuauMmbiit fuanason

LlBeT pacTHTEeNBHOCTH
P e neHast KpacHas BHK-auanason

ofiacTe obaacThb

rO]JP'IaOHTaJleEl f OpHEHTaUHs

3eaennlii <0,06 -
0,06—0,12 -
>0,12 _

Kenrwiit <0,18 +
0,18—0,30 —
>0,30 —

| ++

o+

| ++

Cdepuueckas opHeHTaUHA

3enenmniit <0,04
0,04—0,07
0,07—0,25

<0,10
HKentwit 0,10—0,20

0,20—0,25
>0,25

I+ | ++
| 1++ |1+
| +++ +++

BEpTHKaJIbHaH OpHEeHTaLHA

3enenuiit <0,10
>0,10

JKearwiit <0,06
0,06—0,10
>0,10

||
|1

I+

+

|1+
| ++

Ilpumeuanue b
: 5 BO3pactalT c ysenuwuendeM L (4) H yMeHbI
¢ yeennyennem L (—). . ! -

3.5. Bunsinue npocTpaHCTBEHHOI OPHEHTAUHH (HTOITEMEHTOB

3.5.1. Hocranosxa sadaxu

[IpocTpancTBennass opHentauus (HTO3JEMEHTOB COBMECTHO ¢ L
ABJSACTCA MapaMeTpoM, xapakrtepusyiomum ctpykrypy PII1. Kak 6uuio
MoKasaHo B pasi. 2.4, mpPOCTPAHCTBEHHAs OPHEHTALHA H3MeHsSIeTCs
B UIHDOKHX Npelesax B 3aBHCHMOCTH OT BHAA pacTeHHH, CTAJMH HX
OHTOreHe3a, yCJOBHH Npouspactadus H cocrosuus PII (B' TOM YHCJIE
PYCTOTHI, XapakTepa YBJaKHEHHS, HAJHUMS NOJCTAHHS H np.) Ha.
PAAY ¢ HH3KOYACTOTHBIMH KOJeGaHHAMH OpHEHTAllHH, BEI3BAHHBIMH
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- [lepeYHC/eHHbIMH BhBILIC npHYHHaAMH, CYULeCTBYIOT H BBICOKOYACTOTHBIE,
. CBfi3aHHble, HANpPHMEP, C H3MeHeHHeM HanpasJeHHS H CKOPOCTH BeTpa.

Tak kak NPOCTPAHCTBEHHAs OpHEHTALHA MEHSeTcsi B3aHMOCBS-
3aHHO C APYTHMH XapaKTePUCTHKAMH COCTOSHHA PII, tpyaHO BhiE-
AUTH COGCTBEHHO BJHMSIHHE OPHEHTALMH Ha spKocTHbie cBoiictBa PIL
Ilist 3TOr0 JAOJKHbI ObITh MOCTABJIEHbl ClelHaAbHbIe HATYPHbIE SKCIC-
PHMEHTbI, B X0/Jie KOTOPBIX H3MEeHA1aCh 6bl TOJILKO OpPHEHTAIHs (QUTO-
3JeMEHTOB Ha (OHe MOCTOSHHBIX 3HAYEHHH APYTHX NMapameTpos. Ovye-
BH/HO, UTO NPOBECTH TaKHe 3KCOEPHMEHTbl CJIOMKHO. Ho nmaxe npu
ONHCAHHM CIHEKTPOMETPHPYEMOr0 PacTHTeNbHOr0 00beKTa NpOCTpaH-
CTBEHHAas OPHEHTAlMs Yalle BCero HWrHOpHpyeTcs. C onHOH CTOPOHE,
370 CBSI3aHO C TPYAOEMKOCTbIO H3MepeHHi XapaKTepHCTHK OpHEHTa-
LHH, ¢ APYrofi — ¢ HeMOHHMAaNHeM DOJIH STOro napameTpa B topMupoO-
pauun crnektpaspHoro o6pasa PII. Pexako, xorja mpu HHTEpPIpETALHH
AaHHBIX CHEKTPOMETPHYeCKHX HaOJIOleHHH OTMeuaercs  H3MCHeHHE
YIJ0B HAK/IOHA (HTOIJIEMEHTOB KAaK OJHA M3 BO3MOMHLIX MPHUHH KO-
neGauua by Hanpumep, B paborax [70, 82, 87, 102] aBTOpbl yKa3bi-
BalOT HA yBequuenwe b, B KpacHoi 06JacTH BHAHMOrO IHanasoHa H
ymenbilenne B BUK-ananasone npH H3MeHEHHH OPHEHTAUMH OT IpeH-
MYLeCTBEHHO BePTHKaJbHOH K rOpU30OHTaJIbLHOR B MOCeBax NacTOHIL-
HbIX TPAB H HEKOTOPHIX CelbCKOXO3AHCTBEHHBIX KYJAbTYp H 06BACHAIOT
BLISIBJICHHBIE TeHJCHUHH YMeHbIICHHEM KOJHYecTBAa TEHEH, a TaKme
goau BuauMoll mousbl. Ho mogo6ubix paGoT — eAMHHIBL, MOITOMY HE
Ipe/icTaB/ASeTCS BO3MOKHBIM CHCTEMATH3HPOBATH TEHICHIHH H3MeHe-
Husi SIPKOCTHBIX Xapakrepuctuk PII, cBA3aHHBIX C H3MEHEHHCM OpH-
eHTAllMH, HA OCHOBE ONYyOJHKOBAaHHBIX AdaHHBIX uaMepeHuit by

Oco6eHHOCTH TMPOCTPAHCTBEHHOR OpPHEHTALHH MOTYT BHECTH ompe-
NeJeHHBIH «IyM» NPH HHAHKAIHH COCTOSIHHA PACTHTEJIbLHOCTH MO Ta-
KHM BelyUlHM MapamerpaM, Kak UBeT H IJIOTHOCTDL PI1. B 10 xe
BpeMs OPHEHTAlHsi MOXKeT GBITb CAMOCTOATE/bHLIM HHIHKATOPOM CO-
crosinusl (Hanpumep, MoJeraHus Wil H3MeHeHHil, BbI3BaHHBIX Jedosana-
lHedl xJAoMuaTHHKA H T. I.). [IpH ABHOH HEAOCTATOYHOCTH SKCIEPHMEH-
TanbHLIX HCCJAELOBaHHA OYeBHAHA HEOOXOAHMOCTb pacYETHBIX OLEHOK
POJIH OPHEHTAIHH OTACIbHBIX (QHTO3JEMEHTOB B (hOpMHPOBAHHH CIIEK-
TpaabHOro o6pasa pacTHTeNbHBIX 06 BEKTOB.

B monenu loyapuana mnpeanoJsiaraercsi CHMMETPHA pacnpejeneHni
yria HaKkjaAoHa (PHTOIIEMEHTOB g*(0p) mo a3uMyTy, YTO OTBEUAELT MHO-
THM MPHPOAHBIM CHTyallHsAiM (CM. pPasi. 2.4). Tlo 370l npHuKHe nanee
anajusupyercs 3apucumoctb b PIT ToAbKO OT yrioB Hak/aoHA puro-
sieMenToB Oy Ge3 yuera ux asumyTa. B pacuerHyio cxeMmy BBeCHBI

cAeiyioOllHe 3HAUCHHs BXOAHBIX MapaMeTpoB MOJEJH: 0p=25—+ 85°,
L=05-=50 ps=00-+-035 p=00-05, Sa>Da, hs=65°. U3-3a
He3HAUMTe I bHOH POJIH BapHAIMA NPONMyCKaHHSA ¢utosnementoB B Hop-
MHPOBAHHH OTPa)KaTelbHbIX XapaKTepHCTHK PIl B BHAWMOM JHAaNa-
zoHe (cM. pa3i. 3.2) OCHOBHOe BHHMaHHe YIeJsIeTCs aHaqH3y CHTya-
nuit, mpu Kotopsix v/p==1. [1pn BeIGpaHHOM YIJie NMa/eHHs COJHEUHBIX
Jyueil H NpH BH3HPOBAHUH B HALHD (KaK ycaoBHH, MAKCHMAJbHO NPH-
GiuMeHHBIX K BepTHKaJH) B COYETaHHH C npeob.aganuemM
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HalpaBJeHHON cocTaBasomleli S, B ofayvyalolmeM MOTOKe BJHAHHE
opHeHTAUHH (QHTO3JEeMEHTOB Ha paauauxoHHbil pexum PII nosxxo
nposiBATLCA B HauboJblleli cTenenu (cM. pasn. 2.4).

3.5.2. OcnosHrele pe3yabTarTs

3.5.2.1. Bauanue Tuna pacnpedesenus yea08 HAKAOHA PUTOINeMEHTOB
Ha by Pl

Kak ykaseiBaloch B pasi. 2.4, npocTpaHCTBeHHas OpHeHTauus Qu-
TO3JIEMEHTOB B CJydYae OTCYTCTBHS a3HMYTaJbHHIX PasJHuHii MOXKeT

6biTh OnHcaHa uepe3: 1) cpegunii yroa HakjJoHa (HTO3/JeMEHTOB G_dJ,
2) nuddepenunanbuyio QyHKuHIO pacnpefeseHHs yria HakJoHa (QUTO-

anemenToB g*(0¢), 3) uurerpanbHyn ¢yukuuio pacnpeneaenus G,
KOTOpasi paccuuThiBaeTcsl Ha ocHoBe g* (Oy).

Iasi BbisicHeHHA 3HauYeHHsA cnocoba 3afaHus OpHeHTalUHH (uTose-
meHTOB npH pacuere by PII no momenn I'oyapHaHa ¥ COOTBETCTBEHHO
IJISl onpejiefieHHsl KPHTEPHs CPaBHeHHS Pa3/IHUHBIX THMOB OPHEHTALHH
Obl1M paccYHTaHBl by NMPH TPex MOJAeJbHBIX THIAX OPHEHTAIMM: MJia-
ruoduaAbHON, 3KcTpeMOdHAbHOA H paBHOMepHod [148]. dtum THNHAM

OpPHEHTAIlHH COOTBETCTBYIOT paBHble 3HaueHHs Oy (cM. puc. 2.8). ITpu
njaardoHIbHOH OpPHEHTAllHH COBMNAJaloT MoJaljibHble H CpeJHHe 3Ha-
uenus Oy [Tpu skcTpeModmJIbHOH OpHeHTaUHH pacnpenenenune Oy Ou-
MOaJibHO, NPHYeM MOJABI pacrnoJjoeHe B 06JacTH HaHMEHBUIHX H

Ta6auna 3.12

OrHocuteabhbie Wamenenns b, (%) PI1 npu pashomepHoO#, sKkcTpeMOduAbHOH
W naardoduaIbHON OpHeHTAUHAX (uTosNEMeHTOB

Hanup, S; > D ;. he=65° t/p=1

©
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@
©o

0,06

53
[}

—

(=11
AR — W=D W

0,15

0,25

=11

OD_C)_DP_‘OOOQ
%FO;&'—Q&
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Mpumeuanne OrHOCHTe bHHe H3MeHeHHsd Ab, paccuMTaHB KaK MaKCHMalb-
HAas PasHOCTL b, MeXAy ABYMA M3 Tpex 3Havennii b, AJs PacCMOTPEHHHX THIOB
OPHEHTALHH, HOPMHPOBAHHAA K MAaKCHMaJNbHOMY H3 CDaBHHBAeMBIX 3HaueHuil b
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gauboabnX 3HauyeHuit Oy B caydae paBHOMEpHOH OpHEHTAlHH BCe
suayenust Oy paBHoBeposTHbl. Takum o6pasoM, npu pacuerax by Me-
Hagace ToAbKO QyHKuHA g*(0y) npu QuKCHPOBAHHBIX 3HAUGHHAX APY-
FUX BXOJHBIX IlapaMeTPoB MOJIEJNH.

Pe3y/ibTaTH pacuetoB B BHAE OTHOCHTEJbLHBIX PasIHUHi B OLEH-
Kax by IJisi CpaBHHBAaeMbiX pacnpefenennii Oy npuseiens B Tadmr. 3.12.

Kak ciefyer M3 3THX JaHHBIX, NIPH MOCTOSIHCTBE Oy H3MeHeHHE by 3a
cyer THNa pacnpefeseHus Oy B OONbLIHHCTBE C/ay4YaeB He NPeBblIAET
10 %. IlpuueM COOTHOLIEHHE P H Ps, @ TaKike MJIOTHOCTb MoJjora PI1
He BJMSIOT HA KOHeuHBli pesyabtat. CJeLoBaTe/]bHO, NOJYYCHHbIH BbI-
BOJ CNpaBelJiuB AJS pPas3jHuHBIX CIEKTPaJbHbIX AHANMa30HOB H AJd
PIT ¢ pasnuuHBIMH ONTHUeCKHMH cBofictBaMHu. OTciola BBITEKaeT, 4TO
NpH HCCJAELOBAHHH 3aKOHOMepHOCTeH (POPMHUPOBAHMSA CHNEKTPaIbHOTO
o6pa3a pacTHTe/bHBIX OOGBEKTOB Ha OCHOBE MOJE/H [oyapuana J10-
CTATOYHO B MepBOM NpHOJAMKEHHH YUYHTHIBATh JAHIIb Te H3MEHEHHA

opHeHTAaLHH (HTOIEMEHTOB, KOTOpbie BbIPaXKaioTcs B H3MEHEHHH B
Ucxoas U3 3TOrO NMPH OLEHKe BO3eficTBHSA 0COOeHHOCTEH OpHEHTAlHH
Ha oTpaxaresbHble cBofictBa PIT Huxe paccMaTpuBaeTcs TOJbKO 3a-

BHCHMOCTB b3 OT Oy

3.5.2.2. ®daxropel, onpedesaouyue 3asucumocts by PII or opuentayuu
puroarementos

B/HsiHHE NPOCTPAHCTBEHHOH OPHEHTALHH (QHTOIJIEMEHTOB Ha by CH-
CcTeMBl PaCTHTENBHOCTb—IIOYBA NPH (HKCHPOBAHHBIX 3HAYCHHAX APY-
[HX BXOAHBIX NapaMeTpoB Mojeidu OGYCJOBJEHO CyMMapHBIM JeHcT-
BHEM caelylolluX GaKTopoB:

1) cooTHOLIeHHEM MexKAy BHAMMBIMH IJIOWALAMH PACTHTE/bHOCTH
B u nouss %,

2) COOTHOLIEHHEM MeXJAy OCBEIeHHBIMH H 3aTCHEHHBIMH y4acT-
KaMHu nouBbl Pe, P* 1 pactureabuoct Bg, B,

3) ocoGeHHOCTAMH YIJIOBOrO pacrnpejieseHHs pajiHauH#, paccesH-
HOHl CJ0EM PAaCTHTeJNLHOCTH NMPH PasH4HOH OpHeHTauun Qurose-
MEHTOB.

PaccMOTpHM, K KaKHM TEHJEHIHAM B NOBEJCHHH
NpHBECTH KaXJH# (pakTop B OTAENbHOCTH.

lpoexrusroe noxpeirue B onpegenseres us (2.16), (2.17). Hoasn
gudumoil nouset P pasua (1 — B). Kak GbL10 mOKasaHo B pasi. 2.4,
npH paBeHCTBE BCeX MNPOYMX YCJAOBHA 3KpPaHHPOBaHHe NMOUBLI PacTH-

b;, PI1 moxer

TeabHOCTBIO yOBIBaeT ¢ poctoM Oy CaexgoBartenbHO, eC/id MOYBA TEM-
Hee pacTHTEJNBHOCTH (p = ps), Gopmupyercs yObBaiomas yHrIHsA

1 (0¢), ecan sipue (p << ps),— Bo3pacraoumias QyHKIHSA ba(0¢). Hoasn
OCBLUJeHHBIX U 3ATEHEHHbLX YHACTKOB NO4BbL U PACTUTEALHOCTU TECHO
cBA3aHa C OpHeHTallHedl ¢durTosaeMentToB (cM. GoOpMyJIHI (3.6), (3.7),
(3.9) u (3.10)).

B pasa. 3.4.2 ykasbiBanoch, 4To OOLieH TeHAeHUHEH ABJAETCHA MMO-
BLIIeHHE b) MPH YBeJMUEHHH NOJH OCBellleHHbIX KomnoxenTtoB PIL
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p < P, ABAKCTCH THOHUHBIM JAS GOALIIMHCTRA PACTHTEAbHBIX 006~

3asucumoctu Po, P*, By n B* or By npeacrasiensl Ha puc. 3.6. Hs
3TOrO PHCYHKA BHAHO, 4TO, ueM OoJiplile BhIpaKeHa BEPTHKAJIbHOCTB
(GuTosneMenToB, TeM OoJiblle [0J5i MOBEPXHOCTH, OCBElLIleHHOH Mpsi-
MBIMH COJIHEUHBIMH Jyd4aMu. DTO SBJAETCA NPHUHHOH  BO3MOKHOIO

dhopmupoBanns Bospactaomei dynkunn bx(0y). Onnako yKa3aHHbLH
3¢ dekT nposiBasercs TOAbKO B HecoMkHyTHX PIT mpu L <T 3. B cay-
yae [ > 3 xapakrep 3areHeHHs DaCTHTeJIbHOCTH H NOYBB NPAKTHYE-

CKH He 3aBHCHT OT Oy 3a HCKJIIOueHHeM HHTepBada 0Op=75 < 90°
OueBHAHO, 4TO CTENEHb BO3jefcTBUsS HA by NpHBeleHHBIX HA puc. 3.6
BePOSITHOCTHBIX 3HAYeHHH OYAET 3aBHCETh OT P, T H 0.

Yeno080e pacnpedesenue paduayuu, paccesannol CA0eM pacTuTenb-
HOCTU B Mojeaun ['OylpHaHA ONHCHIBAETCS € NOMOLIBIO BeCOBOH (yHK-
uun Be(8) (1.5). 3namenateab ApoGu B Bhipaxenun (1.5) npaxrtuue-
CKH TOCTOSIHEH M NMPHOJHMKEHHO paBeH Ls— TOJILHHE 3JIeMEHTapHOro
caos. CaegoBatebHO, AJs Be MOMKHO NPHHATD!

By (8) LsG (89

Lgsin®y ) ~ [By (8,) G (6,))/sin 6, (3.13)

B,

ecqu fo oTcuMTHIBaeTCA OT MOPH3OHTA.
Jlasi yenoBuii BH3HPOBaHHA B HaAHP (yHKUHA Be npuHuMaeT cJie-

AyIOLLHe 3HAUeHHs NPH PasauuHbiX Oy:

Ve ANl . 0—15 16—30 31—45 46—60  61—75 76—90
S, il R Il 0,062 0,054 0,041 0,026 0,008

OTCIOfa CJeAyeT, 4TO C yBeJHYCHHeM BEPTHKAJbHOCTH (HTOI/EMEH-
TOB SPKOCTh CJOsi PACTHTEJIbHOCTH B HAMpaBJeHHH HaxHpa MOHO-
TOHHO MNOHHKaercsi. TakuM o6pa3oM, OCOOEHHOCTH YIJIOBOrO pacipe-
JeJCHHSI SIPKOCTH CJIOSl ¢ PA3]HYHO OPHEHTHPOBAHHBIMH (DHTOI/IEMEH-
TaMH cnocoGeTBYIOT (GOPMHPOBaHHIO YObiBalolleil TeHAGHUHH B H3Me-

HeHHH QYHKUHUH bx('ﬁ_fb).

3.5.2.3. 3axonomeproctu usmenenus by PIT 8 sasucumoctu or Oy
XapakTep B3aHMOJEHACTBHA PacCMOTPEHHLIX (AKTOPOB 3aBHCHT OT
naotHOoeTH PIT, No3TOMY W 3aKOHOMEPHOCTH H3MeHeHHs  (QYHKIHH

bA(ETd,) 3apHecAT oT L.
Hecomrnyrewi PIT. B peaxux necomknythix PIT Bux dynkuun

by(8g) onpenensercs NpeHMyUIeCTBEHHO nefictBHeM mnepBoro  (ak-
TOpa — COOTHOIIeHHeM B u &, TaKk KakK oCTajbHble 1Bd (hakTOpa KOM-
MeHCHPYIOT APYr Apyra. B mrtore, eciid (QUTO3JEMEHTH spue NOUBHL,

popmupyercst youBawoias QyHKILHs b.x(ﬁq;); ecad mousa fpuye QHTO-

snementos, anauenusi by PIT yBennunBaiotcs no Mepe pocra Og. [Tep-
goe ycsaopue o6uuno semoansercs B BHK-ananasone. CooTHouenne

lIecTB B KpacHo#i o61acTH BHIHMOro 1nanasona npi JOMHHHPOBaHHH
senmenoro usera pacrenuii. B caydyae GIH3KHX 3HauyeHUH p M Ps BJAHA-

nue Oy Ha by nposBaAeTCA caabo.
Comxuyroii PII. He3aBHCHMO OT CHEKTPalbHOTO AHANA30HA 3Ha-

yeHHs b yOBIBAIOT MO Mepe yBeJaHYeHHs 0 (puc. 3.9). dTa TeHACHUHA
o6ycoBaena npeoGaafaouluM AeHCTBHEM TPETHErO ¢dakropa (yrJao-
BLIM pacnpejesieHHeM paJHalHH, paccesinHOf cJ0eM), KOTOPBIi MpH-
BOANT K YMCHbUIEHHIO APKOCTH TPH OTKJOHEHHH OPHEHTAUHH B CTO-
POHY BEPTHKaJbHOI.

4% 4
L-1 ::‘:_‘.'. Lgs S q"qr;;.\. L=5 = 0.5
o B 5 S
7 i — o ~04%
5 iy h / '\*"\-. . S 2 4\::,.. d
-V L NG —Z5 %
N ool o, W | ol % o, 03
- *\* o .'"a._“ " .": 5 :._,.,:,,_,_ "".
008 w2 Sl = O e G o onia N 02
--'45'3\‘ 'N"-‘-"--—- g >‘. S \*
0,04 x__% : \""}'/ ) i, !
= ~
7 ok Tt o S T ¢ 0 W [ e I iy 0

1 l |
8. 25 45 8B E 25 A9 0 85 25 45 65 IE;

Puc. 3.9. 3aucumoctb b, PI1 or cpeanero yraa HAK/JOHA (PHTOINEMEHTOB By,
Hazup, S, > Dy, he=065", t/p=1.

1, 3, 5 — TeMHBle TOYBBI (p_-0,06). 2, 4, 6 — cBeT/ble NO4YBHl (p‘w0,25); 1—4 — pauguMbIil
nuanasoH (aesas opannara), 5, 6 — BHK-nuanasos (npasas opAauHATA).

Cpednecomrnyroii PII. Kak caeiyer H3 pHC. 3.9, dynxuus bi(0g)
B uutepsaie L =1 -3 HMeeT HanboJee cjoxubi BHA. Ecau nouBa

sipue (QHTO3JEMEHTOB, TO NPH 0y Gosee 60° Bo3HHKaET TOUKA nepern6a,

. B KOTOpOH yOBIBaOILAH XapaKTep aasucumoctH ba(Bg), THNHYHBIA A5

comkuythix PII, cmensieTcs BO3pacTaiolluM, T. €. CBOMCTBEHHBIM pel-
kum PI1 npu AaHHOM COOTHOLUGHHH p H Ps. Ckopee Bcero Hapyuienue

MOHOTOHHOCTH (yHKIHH b3(04) mpu Gonpmux Oy 0GYCAOBJAEHO YBEJH-

. yemueM M0 BHAHMBIX OCBElleHHBIX Y4acTKOB MOYBEI (cm. puc. 3.6).

OyenKa B0O3MONCHBLX usmenenuil by npu OTKAOHEHUU OpueHTayuu

. (puTO3.1EMENTOB OT cpepuneckoii. B pasa. 2.4 yKasmBajaoCh, UTO TIpH

MOJeNHPOBAHHH PajHALHONHOTO peXHMa PIT opuentanuio ¢uro3Ie-
. MEHTOB 1acTO ANNPOKCHMHPYIOT Kak CdepHueckyio. [lostoMy ecCTb
. eMBIC/ OLEHHTH ONIMOKH, BO3HHKAOKE 33 CYeT OTKIOHEHHH opHeHTa-

unM ot cdepuueckoid B pamKax paccMaTpuBaeMoil MOJEJIH.

muae'r HX onHcaHWe B aHAJHTH-

CaoknocTs QynKuni
A€ W CHCTEM anaJn3a, NPOBEICHHOrO BhILIE,

by (0y) 3a
ueckoM BuAe aTHIAUMIO.




#

OYEBH/JHO, YTO 3aBHCHMOCTb Mexay by H 0Op, Kak u Mexay by u L,
BO MHOTOM ONpejefisieTcss COOTHOLIEHHeM p H p, OmnHpasice HaA 3TO
CBOHCTBO, MBI MONBITAJHCh BHIAABUTL «[IOPOrOBLIE» KOMOHHALHH O H Ps,

npH KOTOPbIX by He 3aBHCHT OT 04 Jlaa 3TOro OblIH paccMOTPeHE

oraeabHo aBe BerBH OyHkuun b1 (0p): mpu Oy << 57,5° u 0y > 57,5°%
B nepBoM cayuae MOXKHO NPOCJAeAHTh OOIIMEe TeHJEHIIHH H3MeHeHHS by

3a cuetr Og MPH OTKJIOHEHHH OPHEHTAUHH OT cepHUECKOH B CTOPOHY
FOPH30HTAJNbHOCTH, a4 BO BTOPOM — B CTOPOHY BepTHKa/JbHOCTH. Tak

] b=t . A/ - .
EJ.S — ./;/ - = g
S / /’,
o2k L2 g s r
: ../ ,"_’ / /’
a o 1 3
W= 7 N e _z = I/
| | | | | [ | I I 1

0 ar g2 03 - os . 05t ar g2 43 04 ¢
Puc. 3.10. padmnk ana onpesenenns Tuna ceask b, PIT co cpeiHHM yrioMm nakaona
¢urosnementon 6¢. Hamup, S, > D,, hy=65°
DyHKUHA bl(écb) Hefitpanbuas: I, 2) npu B¢<57,5". 3, 4) npu 9¢>57.5"; 1, 3) tlp=1, 2, 4) 1/p=0;
o6aacTH 3HAUEHHHA p u Py NPH KOTOPLIX: [} (yHKUHA bk@m) so3pacrawowas, //) GyHxkuus

";.‘%) y6biBatomtan, I17) dyHkuua bl(gm) BO3pacTawIlan AAR 5,,)57.5“ H aas _é¢<57.5".

KaK B psfe cayyaeB ¢yHKUHSA by (0p) He sBASETCHs MOHOTOHHOH, cJe-

AyeT HMETb B BHAY, UTO B KaXJOM H3 BbIJEJEHHBIX AHAMA30HOB Eq)
(Gosiee uan Menee 57,5°) BO3MOMHBI OTKJOHEHHS /s Y3KHX MHTePBa-

J0B By Ha (oHe OOIMIHX 3aKOHOMEPHOCTEH M3MEHEHHs b) B 3aBHCHMO-

CTH OT B¢.
Ha puc. 3.10 npeacraBieHbl cXeMbl, MO3BOJAWNIHE ONPEAEJAHTD

XapakTep 3aBHCHMOCTH Mexay by u Oy aas aByx unauboJiee CJI0XK-
HbIX BapHaHnToB: HecOMKHYTHX PIT (L=1) u cpenuecoMmxuyreix (L=
=3). Coraacno puc. 3.10, gas peakux PII Bwigensiioress Tpu Tpymnmbi
COYETAaHHH P M s, LJA KOTODHIX XapakTepHHEl CJAeAYIOIIHEe TeHIEHIHH.

B nepBofi rpynne OTKIOHEHHWe OPHEHTALHH OT chepHUECKOH
K TOPH30HTAaJbHOH cOMpoBOXkaaercd yObBaHHeM b, OTKJIOHEHHE K Bep-

THKaJbHOH — Bo3pacranueM bjy. B unemom ¢ynkuusa b.(9p) B Hurep-

Bane Oy =25 < 85° npenMmyllecTBeHHO Bo3pacTawolias; BO3MOMKHA s
b, PI1 B KpacHO# 06JacTH BHAMMOrO 1AHana3oHa, a TakKke B cjaydae
CBeTJILIX MOYB B 3e/ieHOl 06JacTH.
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Bo BTOpOf rpynie OTKIOHEHHe OPHEHTalUHH OT cdepHyecKoi
FOPH30HTAJbHOM CONPOBOX/AAeTcs YyBeNHYCHHEM ba, K BepTHKaJb-

‘HOlt — yOpiBanueM by. B meaoM QyHKuus ba,(gq)) B HHTepBaJje Bp=
=5 -+ 85° npeHMyLIeCTBEHHO yObIBalOllasi; BOSMOXKHA Aad by P11

8 BUK-nguanasone, B BHIAHMOM JHala30He — [IPH KeJTOM MLBeTe pa-

 CTHTEJbHOCTH H TEMHBIX novyBax.

B Tperbeil TpylNne OTKJIOHEHHE ODHEHTAlHH OT cepuueckoi
KaK B CTOPOHY TOPH3OHTAJbHOCTH, TAK H B CTOPOHY BEPTHKAJbHOCTH

| conpoBoKAaeTcs yBejnuenueM by B enom QyHKUHs ba(0y) BHEMOHO-

ToHHAs W HMeeT TOuKy mepern6a B HutepBaJe 8y=>57 - 80°; BoamoxKHa

. aasa by, PI1 B BHAHMOM JAHana3soHe NPH MaJbIX CHEKTPa/bHBIX KOHTpPA-

cTax Mexay GHTO3/JeMeHTaMH M MOYBOH.

IOas  cpennecoMkHyThix PIl TenaeHuns, oTMeueHHble BhIIE 15
NEpPBOH TPyNnbl cOYeTaHHH P W  pPs, MPAKTHYECKH OTCYTCTBYIOT
(puc. 3.10). [TpuuuHYy 3TOrO MOXKHO MOHATb, 06PAaTHBIIHCH K pHC. 3.9.
Bunuo, uto B cpennecoMkuyTeix PII oTkJonenue OpHEHTAUHH B CTO-
pOHY TOPH30HTAJbHOCTH, KaK MPaBHJIO, CONPOBOMKIACTCHA yBeNHYCHHEM
by TeHeHIHH BO BTOPOH M TpeTbell rPynnax coueTaHHH p H Ps COXpa-
HAOTCH Aaf cpeanecoMkuyThix PII, mpuuem obaacThb COYETaHHH STHX
BeJIHUHH, B KOTOPOH (OpPMHPYeTCsi NPeHMyIlIecTBeHHO YObiBaiolias

Gbyukuus by (0p), HeCKONbKO paclIHpsieTCH.

B npupoansix PI1 oTk/IoHeHHe OPHEHTAUMH B CTOPOHY BepPTHKA/b-
HOCTH 3a CcueT yBeJHYeHHS A0JH cTebJed, KOJIOCHEB NPOHCXOAHUT CO-
BMECTHO C H3MeHeHHeM cpejaHero 3HauyeHHsa t. [IpH ouenke BJIHAHHA T

Ha 3aBHCHMOCTb Memxay by u Oy caeiyer yyecTb ABa Momenta. Bo-
nepBhIX, POJb T B ONpPeAe]eHHH «TOPOTOBbHIX» 3HAYEHHH P M ps CYlIe-
CTBEHHA JHIIb TPH BBICOKHX 3HAUEHHSX 3THX NapameTpoB. Bo-BTOPHIX,
T MHHHMH3HDYeT BJHSIHHE YCJOBHH 3aTeHEHHS DacCTHTEJIbHOCTH H/HJIH
mouBsl Ha by PII. Kak Buano nu3 puc. 3.9, npu BHICOKHX 3HAYEHHAX P

H p. npeobaanaior ybuBawooune yHkuuu ba(0y). B To xe Bpems u3
puc. 3.6 caeayeT, 4yTO H3MEHeHHe COOTHOIUIEHHS MeXJy OCBeIleHHBIMH

W 3aTeHeHHHIMH yuacTkaMu npu pocre Oy B peakux PII obGycaosau-

BaeT yBenuyenue b, mnpu Goabwnx 0y TTpospaynocts (HTOITEMEHTOB
nopapaser nocaenuuit adpdexr. CireacTBHEM 3TOTO SBJAAETCS YCHJIGHHE

yORBatoOllero xapakrepa (QYHKIHH b,(8¢). B urore npu duxcuposan-

HOM p «MOPOTOBHIe» 3HAUEHHs Ps, NPH KOTOPHIX by He 3aBHCHT OT By,
YBeJHYHBAIOTCS [0 Mepe YBeJIHYEHHs MPO3PAaYHOCTH (HTO3JEeMEHTOB.
Bosee neTalibHyI0 KOJIHUECTBEHHYIO OLEHKY BO3MOXHBIX H3MeHeHHH

b, B 3aBHCHMOCTH OT Op NMPH JOMHHHPOBAHHH 3€JIEHOrO IBeTa PacTH-
TeabHocTH paet pHc. 3.11. Ha atom pucyHKe mpeacTaB/eHB OTHOCH-

TeJibHbIE H3MeHeHusi by — Aby(0y), BOSHHKAWOLIHE 32 CYET OTKJIOHEHHSH
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OpHeHTalUuH OT cPepuyecKoil, A1 Kpacuoil u 3eseHofi obiacTeli BH-
numoro auanasona u aaa BUK-auanasona.

B Buaumom auanasoHe bj HauGosiee YyBCTBHTE/LHb K H3MEHEHHIO
opueHTauun urosnementoB B cayyae coMkuyThix PII. [lpuuem aas
KpacHoii o6/1acTH CHeKTpa 4YyBCTBHTEJNBHOCTb b; ocofeHHO BbIpaeHa
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&t \\\‘ ~Jdist Puc. 3.11. Tlpajux ann
, o i onpefenenus Ab, (f4) npu
\Vy OTKJIOHEHHH  OPHEHTAlHH
\\\ ¢$uTO3M1EMEHTOB OT cepH-
04 N veckoit. Haamp, §,>D,,
\\"3 hes=65°, aenenas pacTH-
~d TesbHOCTB, T/p=1.
N
05 \é I — remnsie noussl (p,=0,06),
; 20 40 60 g; 3 If — cserabie mnousbt  (p,=

=0,25): uudpsl y KpuBbix — L.

IIPpH CBETJBIX HO:IBEX, T. €. B BapHaHTax, ‘Haubo.ee KOHTPAacCcTHBIX IO
ONTHYECKHM CBOHCTBAM pPACTHTEJNbLHOCTH H MOYBBI. Takxke Ha CBeTABIX

NMOYBAX BO3MOKHH 3HAUHTEJbHBIE H3MCHEHHs b; 3a cueT Oy BO BCeM
BHIHMOM JHanasoHe B caydae ouenb peakux PII. [Ipn paBescTse Bcex
IPOYHX NapaMeTPOB OTK/JAOHEHHA OPHEHTAUHH B CTOPOHY BepTHKa/b-
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MTO NPH HAJHYHH BEPTHKAJIbHO
(cTe6aeil, KOMOChEB) sl XapaKTePHCTHKH MPOCTPAHCTBEHHOH OpHEH-

HOCTH BLI3BIBAIOT NMPEHMYINECTBEHHO GoJsiee CYLIECTBEHHBIC H3MEHEHHA
.. yeM OTKJOHEHHS B CTOPOHY ropusoutasbHocTH. OTCiOfa caeiyer,
OPHEHTHPOBAHHBIX  (PHUTO3/1EMEHTOB

" TauuH HeOGXOJAMMO BBOAHTbL CpeJHeB3BelleHHOEe 1A PIT1 snauenue Og
- ¢ yuetoM (PaKIMOHHOTO COCTABA PACTHTENBHOCTH.

M3 puc. 3.11 Takxke BHAHO, YTO NPH HHTEPTPETAUMH by 8 BUK-

. JHanasoHe HeoOX0oOHMO YUYHTBIBATh 0co6eHHOCTH OpHEHTALHH q)lfITO-
. 3JIeMEHTOB MMPaKTHYEeCKH BO BCEX MPHPOAHBIX CHTYaLHAX.

3.5.3. Boisodot

3aBHCHMOCTh MeMly SPKOCTHHIMH xapakrepuctukamu PII u opu-
eHTalueil PUTO3JeMEHTOB siBIfeTcs HanGosee CJAOXKHOR MO CPaBHEHHIO
C 3aBHCHMOCTAMH MeXAy by M JIPYTHMH NapaMeTpaMH MOIEJH H B TO
Me BpeMsi HAaHMeHee H3yUEeHHOH.

1. B pamkax mopmeau Toyapuana b, PIl mnpakTuueckd HHBApH-
aHTHB K THOY pacnpejeleHHs yrjia Hak/AOHa (PHTO3JEMEHTOB MPH MO-

CTOSIHCTBE 3HAUEHHH CPeIHero yria HakaoHa 0y.
2. B BUK-ananasone 3uauenus b, y6uBaioT mo Mepe pocra Og;

8 BHAMMOM auanasoHe BuA Oyukiun bi(0p) CyLUleCTBEHHO 3aBHCHT
ot maothHoctH PII, a Takixe OT COOTHOLIGHHS MeXJy OTpaxaTe/bHBIMH
XapaKTepPHCTHKAMH TOUBBl H OTAEJNbHBIX (QHTO3JEMEHTOB. MagkcuMalib-

Has uyBcTBHTenbHOCTh by PII k usmenenmio Oy ormedaercs mpH BH-
cokoit nuorHoctu PIT u/uiu npu GOJBIIHX CNEKTPajbHBIX KOHTpacrax
Mex1y nousoil W (uTosNeMeHTaMu. BhisiB/leHHas 3aKOHOMEPHOCTH CO-
3gaer GaaronpusiTHbLIE NMPeANOCHUIKH /s HHAHKAIHH NOJeranHs, Ko-
TOpPOMY OCOGEHHO MOJBEPIKEHbl yCThie MOCEBH.

3. HanGonee 3uauntenbubie usmenenus b, PII npoucxoast npH
OTKJIOHeHHH OpHeHTaluH oT cepHyecKoll B CTOPOHY BEPTHKAJBHOCTH.
B npupoae nogo6nbie H3MEHEHHs OPHEHTAUHH MOTYT 6BITh CBA3aHBI
¢ peskum AeQHUHTOM BjAard, a Takxe ¢ OCOGEHHOCTAMH ¢paKIHOH-
HOTO COCTaBa pacTHTeabHOCTH. CieoBaTe/bHO, mocie crebreoGpaso-
BaHHS HAM NPH 3acyXe AAs WHAukauus maotnoctn PIT mau nsera
PaCTHTELHOCTH HeOOXOAUM AeTalbHbll yuer NpPOCTPaHCTBEHHOH OpH-
eHTaUHH (PHTO3JEMEHTOB.

3.6. Bausinue Boicorst ConHLA
3.6.1. Iocranosxa 3adayu

Ha ocnose onyGJHKOBAHHHIX SKCHEDPHMEHTA/bHBIX NAHHHX B IMe-
pHOJ AKTHBHOM BereTandu Mpu AOMHHHPOBAHHWH 3€JIEHOTO NBETd pa-
CTeHH{l MOJKHO BBIIGJIHTHL CJAeAYyIollHe OCHOBHBIE TEHJCHIHH JAHEBHOTO

xona bj.
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Han necomxnyrorx PIT Bup dynkuun by (he) pasinHueH B BHAHMOM
u BHK-auanasonax. B kpacuoii o6aacTn BHAMMOro AMana3’oHa NpeH-
MYIECTBeHHO HabJ/i0faeTcs yBeJH4YeHHE by C POCTOM fg HIAH AHEBHOM
x04 b, we BHpaxen [44, 90, 110, 116, 117, 127]. MakcuMaabuas
AHeBHAs aMIJHTYAa XapakrepHa Aaas PI1 na cBetabix nousax [44,
127]. B BHK-nnanasone orMeuaiorcst o6paTHble TeHACHUHH JHEBHOTO
xoaa by Ho B uenom He BHIIBJIEHO KaKHX-JHGO 3aKOHOMEPHLIX H3Me-
HEHHH aMIUIHTYAbl AHEBHOTO X0Aa b, B 3aBHCHMOCTH OT CHEKTpPaJb-
HOro AHanasona.

Has comruyroix PIT Bo3MomkeH /11060fi XxapakTep AHEBHOTO XO1a
B KpacHO# o6JacTH BHAHMOro Auanasona [32, 44, 110, 117, 127].
B BUK-nuanasone aneBHOM X0 BbIpaxkeH ¢1aB0 ¢ HEKOTOPOI TeHIeH-
uued K yObiBaHHIO by NPH BHICOKHX Ag.

Hmeronuecs K HacTOAIEMY BPeMeHH 3KCIEPHMEHTAJbHble JaHHbIe
HE MTO3BOJISIOT CHCTEMATH3HPOBATh 0COOEHHOCTH AHEBHOTO X0Aa by Aas
pasauuHbiX BapHaHTOB PIT M mouBeHHBIX yC/I0BHE M COOTBeTCTBEHHO
onpenenuTb QYHKUHMH NMPHBeAEHHA by K OAHON hy. B 1O xe Bpems, uc-
MOJb3ysi MaTeMaTHYeCKHe MOJeNH AJs BBIABJEHHS 3aKOHOMEPHOCTeH
IHEBHOrO XoHa b, clefiyeT OTUETIHBO MNPEeACTAaBJATL BO3MOKHOCTH
MOJETH ¥ NMOHHMAaTh, 4TO NONyYeHHble 3aKOHOMEPHOCTH COOTHOCHTCS
C. pea’bHBIMH B TOH CTerneHH, B KaKOf MoOjedb COOTBETCTBYeT HcCcJe-
OyeMOMY NPHPOAHOMY IpoLeccy.

[Ipunareie 8 mMogenn loyapuana orpanHuyenusi (HeyyeT a3HMYyTOB
CosHla ¥ nanpas/eHHs BH3HPOBaHHSA, a Takke 3(pdeKxToB 06paTHOro
H 3epKajbHOro 6jecka) NPHBOAAT K MCKaMKEHHIO HHAMKATPHC OTpaxe-
HHS H 3aBeJOMO MPeAONpefe/sioT BO3MOXKHOE HECOOTBCTCTBHE TeOpe-
THYeCKHX QyHKUUE by(he) peanbHo naGaopaeMbiM B npupoae. Ouenka
9TOr0 HECOOTBETCTBHSI MOxKeT GbiTh NPOBeleHa Ha 6a3e KaK AeTaJbHBIX
NOJIeBbIX H3MEPEHHH JIHEBHOH JIMHAMHKH HHAHKATPHC, TaK H C NpPH-
BJIEUEHHEM pe3yJIbTaTOB UYHCJIEHHBIX 3JKCIEPHMEHTOB [0  MOJIEJSIM,
B KOTOpPHIX G0oJiee KODPEKTHO ONHcaHa yrjoBas CTPyKTypa bi (cwm.
T1aba. 1.1).

B [78, 99] nokasaHo CBOHCTBO «B3aHMHOCTH», COIJIACHO KOTOPOMY

bl (h01 90)=bl(eﬂs h@)‘ (3'14)
CnenoBatenbho, ¢yukuus ba(he) ans 6p=0° onHcHBaer Takke
H3MeHeHHA b, B 3aBHCHMOCTH oT €y npu noaoxenun CouHua
B 3€HHTE.

Hccaenosanne 3aBucumocreit by, ot hy B paMkax Mogenn [oyapu-
aHa BBIIOJIHEHO /Ui TPeX THIOB OPHEHTALHH (DUTO3JEeMEHTOB NpPH cje-
ny!gmmit yeaoBusax: S>> Dy, p=0,0- 06, ps=0,0-=0,40, L=0,5—+
= 5,0 [16]

B kauecrse napamerpa, xapakrepuayowmero ¢yukunio by (hg), pac-
CMaTpHBaJach aMIVIATYAa AHeBHOrO Xoaa Aba(he) B untepBane hy=—
=15 + 65°

Hasa Bospacraomei QyHKIHH

Aby, (he)t = [, (65°) — by, (15%)]/b4 (65°). (3.15a)
Ias y6uBaoniei GpyHKkuuu
Aby, (he)~ =[b (65°) — by (15°)]/bx (15°) (3.156)
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B s HeATpanbHOH QYyHKLIHHU

6.2. Ocroshbie pesyasrars

3.6.2.1. Paxropel, onpederatowjue Onesnoil xod
B pamkax momenn Tloyapuana ocHOBHEIMH (akTopaMu, ompeje-
JIAIWHMH XapakTep 3aBHCHMOCTH bj OT hg SIBASIIOTCH H3MEHEHHSH:

1) cooTHOWIeHHST MeX1y OCBEUIEHHBIMH H 3aTEHEHHBHIMH yYacTKaMH
" [OYBBI H PaCTHTEJbHOCTH,
i 2) ontuueckod TosauHusl PI1.

%
&0

40

20

B W 4 o B B B 68 E B

Puc. 3.12. 3aBHcHMOCTb 0/H BHIHMBIX OCBeLIEHHBIX H 3aTEHEHHHIX Y4acT-
KOB NOuBHEl H pacTuteabioctd (%) ot muicotst Cosnua he. Hanup, cdepuye-
CKasi OPHEHTALHs (PHTO3JEMEHTOB,

Yca. o6o3HaueHHst cM. puc. 3.6.

: C Jdeiicteuem nepsozo gaxropa cBi3aHO yMeHblueHue by NPH HH3-
. KMX Ay Kak CJe[CTBHE YBeJHYeHHS [0JH 3aTeHeHHbIX miomagei B PII
- (puc. 3.12). Ilpuuem ycuieHHe 3TOH TEHACHLHH BO3MOXKHO B Ciydae
| MaJBIX 0 M T, IPH KOTOPHIX OGPasyioTCsl NPAKTHYECKH UePHBIE TeHH,
' PE3KO KOHTPACTHPYIOLIHE C OCBEIIeHHBIMH y4acTKaMH.
. [edcrsue sTopozo (pakTopa NPUBOANT K O6PATHON TeHIEHIHH: YBe-
JIHUCHHIO b) TpH HH3KHX hy. OpHako NpH aHaju3e BO3JeHCTBHA H3-
eHeHni onrtuueckoit Tomuunsl PI1 Ha aueBHOW Xom by ciepyer yuu-
Barb /Ba BO3MOMKHEIX acnekta. [lepBuil — co6cTBEHHO  BJHSHHE
Oieit ontuueckoit tommmueel PII, onpeaeasiemofi aaumuoll onTuue-
KOTO NYTH COJIHEYHBIX Jyuefl B TOJILE [0JIOTa, H BTOPO#l — BJHSHHE
acTH MoJIoTa, cocTaBJ/soLell «aKTHBHBI» caoil PIIT.
C ymenblleHHeM hg H COOTBETCTBEHHO YBeJHYEHHEM JJIHHB OMNTH-
ECKOr0 ITyTH BO3pPacTaeT BEPOATHOCTh B3aHMONEHCTBHA  paJHalUH
(uTos/1eMeHTaMH, YTO MPUBOAHT K POCTY AOMOJHHTENbHHIX AUDQY3-
BIX MOTOKOB. B cayuae HeCOMKHYTOro moJiora 9TH NMOTOKH 6€3 MOrJIO-
€HHs (PHTO3JNEMEHTAMH PacnpPOCTPaHSIOTCH B BEPXHIOW mnojycdepy.
03TOMY npH GoabWHX p H Maabix L Moryt dopMmupoBaThes 3Haue-
Hsi by, Gosiee BHICOKHE, Ye€M NPH HH3KHX g,
B comkuyteix PII npeo6aanaiomee BoajefictBue HAa BHA (YHKLHH

ba(he) Moxker Oka3aTh TOMIIHHA «aKTHBHOTO» cJ0st moJjora. [1pu Bb-
' COKHMX 3Ha4eHHAX L H HU3KHX A Jy4H, NOIVIOMIASACE B BEPXHHX CJOAX

:
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NpakTHYECKH He AOXOAAT A0 HHxKHHX ciaoeB PIT. HMs-sa uuskoit ocse-
WEHHOCTH MOCJAeAHHX b BCell CHCTeMbl PAaCTHTEJIbHOCTb—IIOYBA (Op-
MHpYeTCs NpPeHMYIIEeCTBEHHO 3a cYeT OGecnpensiTCTBEHHO pacmpocTtpa-
HAIONIHXCH B BePXHIOK noJycdepy MOTOKOB, OTPaXKeHHBIX OT BEPXHHX
caoes PII. Ilpu 6oapwmux hg Bospacraer ray0HHA MPOHHKHOBEHHS COJ-
Heunux Jyded B PII u coOTBeTCTBEHHO TOJILHMHA «AKTHBHOrO» CJIOA.
B pesyabraTe ycu/aHBaeTcs ocsaalblieHHe DacCessHHEIX BBEPX pajHalH-
OHHBIX NOTOKOB. YKa3aHHhe NMPHUYHHBI MOTYT CNoco6CTBOBaThL (POPMH-
poBauuio yOnBawouel GyHkuun by (he).

B utore mHeBHO#W xoa b), B paMkax mojeau [oyapuana mas pas-
anunbeix PIT onpenensiercs pefcTBHeM (paKTopa, KOTOPBIH OKa3blBaeTcs
NOMHHHPYIOLIHM B KOHKPeTHOH CHTYallHH.

3.6.2.2. 3axonomeprocTu OHesHO20 x0da by npu cghepuueckoi opuen-
TAyuL QUTOINEMENTOB

PaccMorpum cHayaaa ocOGEHHOCTH AHEBHOro xojaa b, mpu Henpo-
3paurelx PuTosNeMenTax.

Hecomknyrowi PIT. JlueBuoit xoa b, B peakux HecoMkHyThix PIL
dopMupyeTcs moj Bo3JeiCTBHeM H3MeHEHHs XapakTepa 3aTeHeHHd,
ocoGenHo mouBbl (pHc. 3.12), M AJAHHB ONTHYECKOTO NYTH COJHEYHBIX
ayudeit. Pesyabrupyiomias TeHAeHIHA QyHkunu ba(he) 3aBUCAT OT
COOTHOIUEHHS p W ps. Kak caenyer H3 puc. 3.13, BhIeNAIOTCS «MOPO-
roBhle» 3HAUEHHS P H Ps, NIPH KOTOPHIX AHEBHOH XOA b OTCYTCTBYET.
A6comoTHbe 3HaueHHs aMIUIATYAH |Aba(hg)| BO3pacTaioT no mepe
yAaJleHHs TOYKH C KOODJIHHATaMH i, Ps; OT «IOPOroBOi» KPHBOH.

C yBeJHMYeHHEM SIPKOCTH MOYBHl YCHJMBaeTCsi BJHAHHE 3aTEHEHHS
nmouBbl—akTopa, KOTOPHI cnoco6cTByeT (OPMHPOBAHHIO BO3pacTaio-
wed ¢yukuuu by (he). IlosTomy MmakcuManbuble 3nadenus Abx(he)™
Bo3MoxkHE Ajs PII na cBeTaBx noysax.

[Ipu BHICOKHX p, OCOGEHHO B COYETAHHH C HH3KHMH ps, NpeBaJH-
PYIOT MeXaHH3MBI, CBi3aHHblE C H3MEHEHHEM ONTHYECKOH TOJILLHHbI
PIl, B pesyabrate uero ¢opmupyercs yGeuBawoumas ¢ynkuus by (he).

Comknyroui PII. Kak caenyer u3 puc. 3.14, 1HeBHOH XOX NMPH CMBEI-
KaHHH T0J0ra BhIpameH cJabo, oco0eHHO NPH HH3KHX 3HAYEHHAX [
(1. e. B kXpacHoit 06J1aCTH BHAHMOro AuanasoHa). 3a cueT B3auMHOH
KOMIEHCAllHd Pa3HOHANpPaBJIEHHOrO BO3JeHCTBHA Ha by H3MEHEHHH
TOJIHHEB «akTHBHOrO» cjosi PI1 H cooTHOLIeHHs OCBelleHHBIX H 3aTe-
HEHHBIX YY4CTKOB PAaCTHUTEJNbHOCTH (OPMHPYIOTCH MaJible OTPHUATe]b-
Hele (<<13 %) aMnauTyABl JHEBHOTO X0Aa by.

Cpednecomgnytowi PII. B 3ToM ciydae, Kak NMPOMEXYTOUHOM Me-
K1y peakum H coMkHyThM PII, Bo3mMOXHO (opmMHpOBaHHE caMbIX pas-
HOOOpa3HHX TeHAEHHHH AHeBHOro xoaa b, Ilpu 3TOM «mOporosbiex»
KOMOHHAIHH p H Ps, A8 KOTOPHX Aba(hg) O6aH3KO K HYJIO, onpeje-
AAIOTCA MPOCTHIM COOTHOLIEHHEM: p =2 Ps (cM. puc. 3.13).

TeopeTHYecKHe TEHJEHLUHH AHEBHOrO X0Aa b MPH APO3PaAUHbIX (PU-
TO3AEMEHTAX 3aBHCAT elle OT OAHOro MepeMeHHOro napaMerpa—-T.
[Mpu ts0, BO-MepBHIX, YBEJHUHBAETCH KPAaTHOCTb paccesiHud pajaHa-
UME HA (HTO3/IEMeHTaX, YTO CNOCOOCTBYeT YCHJEHHIO BJIHSHHS H3Me-
HeHHI ONTHYECKOH TOJIIMHBl PacTHTeJIbHOCTH. BO-BTOPHIX, yMeHblua-

136

fcst crieKTpasibHble KOHTPACThl MeX 1y OCBEIIEHHHLIMH H 3aTeHeHHbIMH
lacTKAMH MOYBbl M PACTHTEJIbHOCTH, YTO TPHBOAHT K ocnabJeHHIo
bajeficTBHS YCAOBHH 3aTEHEHWS KOMMOHEHTOB CHCTEMbl PacTHTEID"
ocTb—rnouyBa. TakuMm o6pasoM, HaJHuHe NMPOMyCKaHHA y durosreMmen-
f0B yBeJMYHBAET BEPOSTHOCTH (OPMHPOBARHUA y6uiBaomei QyHKUHHA
"(};?e)éomxﬂyrbtﬁ PIl. Jlas stux PIT caeactueM — mepedHCACHHBIX
Bhile SGPEKTOB ABAAETCA CMEUIEHHEe <MOPOTOBLIX> Qs IPH bukcupo-
‘Bauibix p B o6nacTe GoJjee BBICOKHX 3HAYEHHH (cm. puc. 3.13). Ilpu

' 9TOM B BHJIHMOM [IHanasoHe TOJAbKO B caydae codeTaHHsd O4YeHb CBeET-

Ps

~ L= 31
04 L=3 ’% 3

of 0 8y 84 85 8
03 0 ] 12 ] : : !
0‘2 "'10 \l_—
—_ g
ol 71 g e E
Fae a’,
0 af 42 63 @4 &3 8 ihe e

Aby (o) %
Puc. 3.14. 3aBHCHMOCTb aMILIHTYABI
nHeBkoro xofa Ab; (he) COMKHYTHX
PII ot p. Hagnp, 8, D, chepHue-
cKasi OpHeHTanHs (PHTO3/IEMEHTOB.
1y 1/p=0, i) tlp=1.

Puc. 3.13. paduk ans onpeaeeHus
THOa JHEBHOro Xoja b, HECOMKHY-

Tux PIL. Hamup, S;>D,, chepuue-

cKas OpHeHTalHs (YHTO/IEMEHTOB.
I t/p=0, 1) Tip=1; undpsl y KpH-
Bbix — L; QyHKOHA b;\(‘"@) BO3pacTa-

man (+) u y6sBalomas (—).

JIBIX TOUB H 3€JCHOH PACTHTEABHOCTH (Ps>>p) CO3AAIOTCA yCcJ0BHA AJ5
(opMupoBaHH po3pacralomei QyHKIUHH bi(he)-

Comknyreud PII. Kak caenyeTr H3 PHC. 3.14, npu_npo3pauHbIX du-
TOSMeMeHTax coxpansiercs npeobaananue yobiBaouleh dyukunn ba(hs)
HEe3aBHCHMO OT P, B OTJHYHE OT BaPHAHTA HENPO3PAUHBIX QJHT%BgIE-
mentoB Aby(he)~ NOCTHTAlOT MaKCHMAJBHBIX anauennit (27—32 %)
opu p=0,075 + 0,20, xoropsie COOTBETCTBYIOT Pa3iHYyHbLIM OTTEHKAM
3eeHOr0 LBeTa B BHAHMOM auanasone. Ilo mepe yBeqHUCHHs P (mo-
JKeJTeHHe PacTeHuit H/naH BUK-gnanason) AHeBHOH XOi by BHIpa-
saercs caabee. Ho npu cokpamenHH aGCOMIOTHHIX 3HaueHHt aMIJIH-
1ya |Abi(he)~| MPOMCXOLHT OAHOBPEMEHHOE ycuJeHHe YyBCTBHTEJb-
goetn Aby(he)~ k usmenennio p. M3 puc. 3.14 Takxke BHIHO, I:I{To
NHeBHash aMMJHTyAa by AOCTHraeT MHHHMAJbHBIX suavenuii 8 BHUK-
AHanasone, NpuueM 3HaYCHUA Abj(hs)” MHBAPHAHTHBL K T.

M3 H3J0MeHHBIX Bhillle Pe3y/bTaTOB aHaju3a CJACLyeT, HTo JHEeB-
Hasi IMHAMHKA b CYLIECTBEHHO 3aBHCHT OT MJIOTHOCTH PIT1 u sta 3a-
BHCHMOCTb [OJI3KHA YYHTHIBATHCH MPH NMOCTPOCHHH GyHKuHA npuBeae-
HHs 3uaueHuil by K OAHOH he. [pHMepHI (QyHKUHH, NOJYUeHHbBIE B paM-
kax Mojenu loylpHaHa [/isi 3e/eHOH PacTHTEJLHOCTH H pas/IHYHbIX
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BapHaHTOB ps, MOKa3auul Ha puc. 3.15. Buauo, uro npH chepruecKoi
OpHeHTAUHH (PHTO3JEMEHTOB 3HAYEHHUS aMIIMTY AHEBHOTO Xxoja by
HauGoJsee UyBCTBHTE/JbHB K M3MEHEHHIO Mi0THOCTH PII [IPpH 60ABLIHX
CHIEKTPAJNBHBIX KOHTPACTaX MeX1y (HTOSIeMEHTaMH H MOYBO.

3.6.2.3. Bausnue npocrpancreenoil opuenTayuu Gurossementos Ha
dnesroll xo00 by

B cuny npuusTeix B Mopmenu Foyapuana ponymenuii o TOM, U4TO
KOMMIOHEHTBl CHCTEMbl DPacTHTEJNbHOCTb—IOYBA SBISIOTCS JambepToB-

A8 (1)
4 550 im
02}~

Puc. 3.15. QynKkuuu npuBeflennst aMIANTYAH AHEBHOrO X014 b, K omHoll naoTHOCTR
nosora L. Hapup, S,>D,, coepuueckas opHeHTAIHs (HTOIEMEHTOB, 3eseHas pac-
THTEJBHOCTD, T/p=1.

550 um 670 HM 800 um

P 0,17 0,10 0,40
Py 0,06 | 0,15 0,20 0,08 | 0,18 0,26 0,09 | 0,21 | 0,30
(03] (2) (3) (1) (2) I (3) (03] (2) (3)

CKHMH paccedBaTe/sIMH, 3aBHCHMOCTb OTpaKaTe/bHbIX cBoficts PIT or
yraoux koopiunat Conula npy ropH30HTaJbHON OpHeHTaUHH GHTO-
S/JIEMEHTOB OTCYTCTBYeT. C/e/l0BaTeqbHO, OTKJOHEHHE (YHKIHH pac-
npesenenns Og B CTOPOHY TOPH30OHTAJBHOCTH AOMIKHO CHOCOGCTBOBATH
CrlaK HBaHHIO JHEBHOTO Xo4a bj.

IIpH BepTHKanbHOH OpHEHTAUMH (HUTOIIEMEHTOB HE3aBHCHMO OT
T, L u s 3HaueHus b), NpPeHMYIIECTBEHHO YBeJHYHBAIOTCA npH GOJib-
WHX A (puc. 3.16). B paMkax oGueli TeHAeHUHH AHEBHEE aMILIHTY AL
YBEJIHUHBAIOTCA NPH QHKCHPOBAHHOM P N0 Mepe POCTa ps, a NPH PHK-
CHPOBaHHOM ps — N0 Mepe cHHXKeHua p. [IpAMas 3aBHCHMOCTL MexRAy
by u he HapywaeTcs, ec/H OYEHb TEMHBIC MOUYBbI COMETAIOTCS ¢ BBHICO-
kKuMH p. [logoGuas curyauns xapakrepna aas BUK-amanasona. Ecau
04YBa MHOTO fApYe (HTO3JEMEHTOB, TO TaKOe COYETAHHE P U (g CO-
coGeTByeT DOPMHPOBAHHIO HelTpaibHON maAn gaxe ca1abo BbIpaKeH-
HOM y6uBatomed GyHxuun by (he).

Mamenenne Oy BAHsieT He TOIbKO Ha 06LIHEe TeHACHIIHH JITHEBHOTO
xona by Kak BHAHO u3 naHHBIX, npuBesenubix B Taba. 3.13, ¢ opH-
eHTauued (UTOINEMEHTOB CBA3aHB OTHOCHTEJbHBIE npupamenus by
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Puc. 3.16. Homorpamma aasi onpefefeis aMmiJHTYAWl [HEBHOTO XoAa b.
Hamup, S, D,.

a — cepudeckasn opHeRTauus (GHUTOINeMeHTOB, 0 — BepTHKaAbHas; [) 1T/p=0, 2) tp=1I;
uudpbl ¥ KpHBBIX — aMIJHTY A bh (%).

Tabauna 3.13

OTHocuTeabHIe uamenenns b, (%) 3a cuer mamenenuit /iy mpu pasanyHol

OTHOCHTEABHON TOBEPXHOCTH M TMPOCTPAHCTBEHHON OPHEHTAUMH (PUTOINEMEHTOB.
Hanup, S; >D; T/p=1

Ciepuyeckas opueHTaluHsA l BepruxkasnbHas OpHEHTalHA
ﬂ@ i
0 Ps L
15—30 30—45 45—60 1530 I0—45 45—60
1 1 46 +4 434 4-33 +16
0,075/ 0,10 ! ilz 48 + iég ig? fﬁé
% 22 16 6
Sl i 'la i i - +43 +44 | +46
0,40 | 0,09 I —20 14 g +4 +2 0
2 3 —is —10 il 4:3? +—|i% Ig
F R e { -1
pitd.L 02 § —g 527 =K 414 413 +15

IMpumeuanue Ab,(hg) omnpeneneno Kak pPasHOCTh MemAY b; B paccmor-

peHHOM HHTepBajie Hg, HOPMHPOBAHHAS K MAaKCHMAJIbLHOMY H3 ABYX cpanﬂﬂnaem’:x
guavennii b,. 3uauenne b, Bospacraer (+) u yGuiBaer (—) c yBeandyeHHeM hg

B PaccCMOTPeHHOM HHTepBaje fAg.
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B Pa3JjHYHBIX HHTepBanax hz. Ilpu chepuyeckoi
6oabllle hg, TeM B MeHblIei crtemeHd H3Mensiorcs by PIL. Tlpuuem
B HHTepBaje hy=45 - 60° amnautyga xone6Gauuii b; HE3aBHCHMO
oT p u ps He mpeBbimiaer =10 %. Ilpu BepTHKaJAbLHOH OpHEHTALHH
B cayudae peakux PIl coxpausiiorcs ocobenHOCTH AHEBHOTO XoAa ba,
yKasauHble a8 chepuueckoll opueHtanud. Oanako npu L =3 Max-
CHMaJbHas YYBCTBHTEJbHOCTb b; K H3MEHEHHIO /iy OTMeuaeTcsl B HH-
tepBaJse 45 <+ 60°. Cornacuo 3TOMy pe3yabTaTy, NPH HaJHYHH OTKJO-

OpHeHTalHH 4YeM

HeHHlt Oy B CTOPOHY BePTHKaJbHOCTH HeOOXOJHMO YUHTHIBAThH 3aBHCH-
MOCTb b3 OT hig AarxKe B OKOJOMOJYIEHHbIE YaChI.

B mesom TenaeHmHH, 0O0yCNAOBJeHHBE BJHAHHEM h; HAa 3aBHCH-
MOCTb bj OT THNA OPHEHTAUHH, KOTOpPble BHITEKAIT W3 aHa/ln3a MO-
neau [oynpuana, cucteMaTH3HpoBaHbl B Ta6a. 3.14. OTH OLeHKH MO-
ryT GBITh MOJIe3HHI NMPH CPaBHEHHH pe3yJbTATOB, MOJYYEHHBIX € IO-
Mouisio apyrax MMPP.

3.6.3. Buigodui

B pamkax moaenun [oyipuana OCHOBHBIE 3aKOHOMEPHOCTH JHEB-
HOrO X044 b cOCTOAT B CAeAyIOLIEM:

1. Xapakrtep aueBHoro xoja b, PII onpepensercsi cooTHOlleHHeM
ONTHYECKHX CBOHWCTB OTAENbHBIX (DHTO3JE€MEHTOB M MOYBEHI, MJIOTHOCTbIO
MoJora, Mpo3payHoCcTbio (PHTOIJEMEHTOR, a TaK:Ke HX NPOCTPAHCTBEeH-
HOM opHeHTalHedl.

2. B necomknyreix PII B BuauMoM auanasone npu c@epuuyecKon
OPHEHTALUHH (PHTOIJIEMEHTOB B NEPHOJ AKTHBHON BereTallHH pacTeHHH
sHauenus b, PII npeuMyllecTBeHHO yBeJUUYHBAIOTCA 0 Mepe pocra hg.
Has stux ycaoBuid mueBHON xon b; naubosee BhIpa)KeH B cJydae
cBetabix  mouB. [lokenTenne pacTeHHH crnocoOCTBYeT Cria)KHBaHHIO
AHEBHOIO X0Aa b NpPH BO3MOMKHOH CMeHe ero THna Ha oOpaTHBIH.
B BUK-aunanasouwe mnpeo6ajaer yMeHbLIeHHEe 3HA4YeHHH b; 1Npu yBe-
JHYEHHH hg.

Pasnuunbie Tengexunn auesroro xona b, PII B kpacuoit o6Gaactu
puauMoro auanaszona u B BHUK-ananasone nmossoJsioT HCNOJb30BATh
JduHelHbie KOMOUHAIAH by B 3THX ABVX CMEKTpajbHHEIX 06JacTAX BKa-
YeCTBE XAPAKTEPHUCTHK, HHBADHAHTHBIX K YCJOBHAM OCBeLUeHHs, NPH
HHHKAlIHA COCTOAHNA HecoMknyThx PIL.

3, HOuas comkuyteix PI1 Bo BceMm onTHHecKOM AManaszoHe xapakre-
peH AHECBHOH X0A b) C MHHHMYMOM B OKOJIOMNOJYJEHHBbIE Yachl.

4. M3 Bcex paccMorpedublx BapuaHToB PI1 BanfHHe NJAOTHOCTH
HoJora Ha aMIUIMTYAY AHEBHOTO xoda b, ocoleHHO BhIpaxKeHO B BH-
IUMOM JHana3oHe B cJydae CBeTJLIX TOUB.

5. INoBbenne MPO3PayHOCTH (QHTO3JEMEHTOB NPH NPOUNX PABHBIX
YCJAOBHAX CNMOCOGCTBYET YCHJEHHIO AHeBHOH auuamuku b, PII B BH-
numoi o6aactu cnektpa, a tTakke B BMK-ananaszone ana PIT na tem-
HBIX MOYBAX.

6. OTkJIOHEHHe OpHeHTAUHH (HTO3IEMEHTOB B CTOPOHY TOPH30H-
TAJbHOCTH BCerja crnoco6CTBYeT Cr/iaa’KHBAHHIO AHEBHOID Xona bs.
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. 7. OTkjoHeHHe OpPHEeHTalHH (UTO3JEMEHTOB B CTOPOHY BEPTHKAJb-
HOCTH NPHBOAMT K GoJjiee C/OMHBIM MOCACACTBUAM. Ins HECOMKHYTHIX
PIT nanGojee BePOATHHIM ARJAETCA yBeJHUCHHE AMIIUTYIL nﬂ%auoro
xona b, B BHAMMOM juanasone, a B BUK-nuanasone, Haob0poOT,
UMenblIeHHE aMILIATYL. B cayuae IJIOTHOrO MOJOra OTMeuaercs cria-
upanue aueBHoro xoxa b PIl BO BceM ONTHUECKOM auanasoHe.

" 3.7. BAMSIHHE COOTHOLIEHHS MPAMOH H paccestHHOH pajiHalKH
B o0JyualoulemM rnoToKe

3.7.1. Hocranosxa 3adauu

Bce panee paccMOTpeHHbie B pasi. 3.2—3.6 3aBHCHMOCTH b 01_'
BXOAHBIX NapaMeTpoB MoJenH ObuIH MpOaHANH3HPOBAHDI A1 cmya-
MK, KOTJ1a HA BEPXHIO0 TPpaHuIy PI1 nocrymaeTr TOJNBKO mpsimas pa-

anauusi. B peajbHbIX YCJAOBHAX Jaxe MpH ACHOM nebe np0Js anMOPi
paivaunHH 3Ha'-lHTeJIbH% BapbUPYET B 3aBHCHMOCTH OT COCTOAHHA 4T

cM. pasa. 2.9). §

Mocggg;oé 0 EJ]HHHHH)COOTHOLHEHﬂﬂ npsAMOH Sp M paccesHHOH Dy,
coCTaBASIOMIMX 06Jydaioulero MoToKa Ha sSIPKOCTHHIE XapaKTepHCTHKH
PI1 mazno uccaenosan. B [32] oTMeyaercs MOBLILIEHHE by KJesepa H
pa3sHOTPABHO-3JIaKOBOrO Jiyra mpH ysesnueHud Da. an‘lHHOHﬁ :-)'ror(;
SBJEHHA ABTOPbl CUHTAIOT Pa3jHUMi WHAHKATPHC OTpaeHus 0 'hEKT-
npu o6JyueHHH ero NpsMO# W paccesiHHOH paaHallHed. Ecan no;&ga
HMpyeT npsMasi pajuaunns B ofayuaiolleM MNOTOKe, TO HHAHKATD :
uMeeT BBITAHYTYIO (opMy B HanpaB/eHHH o6paTHOrO HJIH sepga.rlb

HOTO OTpayKeHHs, B pe3y/ibrare 4ero B NPHEMHYIO yacTh INpH c());:(z,
BH3UPYIOIEro B HAaAWP, MOmMajfaer Aajexo He OCHOBHAA L0 no};cmI
panuauuu, orpaxentoii PII. Cootercteenno by PII HeBesHK. i
JAOMHHHPYeT paccesHHas pajauanus B o6ayuaioulemM MNOTOKe, TO imne-
KaTpuca umeer Gopmy, 6JIH3KYIO K ccbepuqecxeﬁ, 4YTO MPHBOJMT K ¥ :
NMYeHHIO by MO CPABHEHHIO C YCJOBHAMH fICHOH HOTOABI. Tax:ke BJUS

HHeM M3MEHSIoLlerocs B TeueHHe AHs COOTHOLICHHS Dy u Sx 061336(:1151-
eTcsi acuMMeTpHsi AueBHoro Xxoaa bi. Ilo muenuio asTOPOB paboThl
[32], muesnoii xoa bx PII dpopmupyeTcs B OCHOBHOM 3a CcHeT mmux(a):
tpucHOrO 3¢ dekra, KOTOPHIfl ABJsSETCS CJAEACTBHEM H3MEHEeHHS yr.nM
BOll CTPYKTYyphl 06Jyuarouero noroka, XapakTepH3yeMOHu omomeHneM
D;/S,. B To e BpeMsi, COTJacHO pe3yJbTaTaM, paccmorpenﬁrua
B pa3i. 3.6, AHEBHON XOJA TEOPEeTHYECKH Bgiﬁorﬁiﬁoﬂsﬂzorna, KOTJL

yaomeM NOTOKe A0JsS NPAMOH panua *
] OGBHS:J.EJIOLL? nansbix 0 BausHHH D3/Sy Ha ba PI1 sABHO HEAOCTATOYHO
cHcTeMaTH3alHH.

aﬂﬂBm;TOM pasjeje paccMaTpHBaeTcs poazeficteue Di/Sa na by Pl;
B pamkax Mojean loyapuana. Moaeanr no3BoJser 3aAaBaTh npoue_
BOJIbHOE YIJIOBOE pacipejesenne fpKOCTH nebocBoja B npeanono;gﬂ-
uun 06 a3uMyTaJbHOH cHMMeTpHH (CM. pasi. 1.2). Pacuers, BB .
gennbie [OYApHAHOM, MOKasajH, YTO PACXOXKIEHHA Bcbl ,cgngcnsye
TEOpPeTHYeCKHX  THIOB yra0Bo# CTPYKTYpbl Da (UOC ) H
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npeBbimanT 5—6 Y% [99]. YuutsiBas stu ouenxu, a raxxe pesyabTaTh
HATYDHLIX 3KCHEPHMEHTOB, CBHACTE/JLCTBYIOLIHE O JOMHHHDYIOmef
POMH pasMepoB M pa3MellleHHs NPocBeToB B nosore PII B dhopmupo-
BaHHH pajHallMOHHOTO PeXHMa PACTHTENbHBIX COOGLIECTB (12 u nmpl],
MPH pacyetax b, B KayecTBe NepBOro NpUOIHIKEHHS] SPKOCTb HeBo-
CBojla 3ajaBanace coraacHo UOC. Ouenka BAHAHHS [0JH paccesiu-
HOM pajHaluu B cyMMapHOM o6ayyaiouieM moToKe Ha b, PII IPOBO-
Qunace fJs caenylomnx BapuantoB: D;/Q,=0; 0,2; 0,4; L0; L=05—=
=+ 5,0; p=1=0,075; 0,15; 0,40; Ps=0,06 + 0,25; hy=15 - 65° npu

cepuyeckoil U BepTHKAAbHOI OpHEHTAUHH (PHTO3JEMEHTOB.
3.7.2. Ocnosnoie peayasrarsi

3.7.2.1. 3asucumocrs by PII or coorhowenus Sy w Dy 8 obaywarougem
NnOTOKe npu ceputeckoll opuenTayuy GuToILEMEHTOS

B cayuae xoraa B obayuaiomem mnotoxe AOMHHHpPYET paccesHHasf
Pamnauus D,>>Sa, 1HeBHOH X0ox b) cHCTeMB PACTHTENBHOCTL—IIOUBA
orcyrcrayer. ITosromy sroGoe yBennuenne noau Dy Gyner crocoGerBo-
BaTb yMEHbLICHHIO 3aBHCHMOCTH by OT hy. OueBHAHO, YTO YeM GOoJblIe
BO3MOXHasl aMNJIMTyAa AHEBHOrO Xoxa b, PII IIpH OPSIMOH paauanuy
|Ab*‘h(h@) |, TeM uyBcTBHTenBHEe b) K CTPYKTYpe najalouero moTokKa.
CrnenoBarenbno, MakcHMaJdbHBIM Biausaune D3/Q; Ha b; MOXeT 6HTH
Ans HecoMkHyTeiX PIT npu Goabliux 3suauenusx CHEeKTPaJbHBIX KOH-
TPACTOB MeXAy NOYBOil H (HTOIIEMEHTAMH, a TaKkKe IJS BCEX COM-
KHYTBIX PI1 npu HuSKHX 3HaueHusx p (T. e. B BHAMMOM JHaNasome
MPH 3€/JeHOM L[BETe PACTHTENbHOCTH ).

AHalH3 pe3y.ibTATOB YHCAECHHOrO MOJAEAHPOBAHHS MOKasaJjd, 4To
OpH chepuueckoit oprentauun dutossementos b, PII B ciaydae D>
>8, (6%) uncaenno paBHB by NpH npAMO# pasuamEu (65) ana wexo-

TOpOii Sth)eﬂKTHBHOfl he, nexaumeit B npegenax 35—45° (ta6u. 3.15).
[Tonyuennbifi BHIBOA MMeeT BaXHOe MeTOIHYECKOe 3HAUCHHE. Tak kak
CTPyKTypa 006Jydaollero moToka npu sddextusHON g (h@w) HE

BJIHSACT HA b), OUEBH/HO, YTO 3aBHCHMOCTD b? OT npouynx BXOAHBIX ma-
PaMeTpoB Monesu Gyner Takas e, KaK H NPH h@'ad: Aasi bS. Hcnone-

3ysl 3TO CBOHCTBO, MOXKHO HAXOAHThb 3HAUEHHA b; WA CyMMapHOii pa-
AHALHH KAk B3BEUICHHYI0 CyMMy b5 nas sajauuo#t he W bS pas
h@w. AHanOrHUHBI NPHEM HCNOJB3YeTCs H B PACYETHHIX CXeMax JIs
cnekTpaJjbHoro amebeno [39, 46].

B cayuae h@geh@ad] COOTHOWIeHHe Mexay bY u bP ompegensercs
BuloM dynkunn b (he) (puc. 3.17).

Ecau snavenns bS yBennumBaioTcs mo mepe pocra fip, TO

by > b5 npu ho <40 b < b5 npu he > 40". (3.16a)
Ecnu snavenns b9 ymensmaiores o mepe pocra kg, TO
by > b3 npu ho > 40 bY < b5 npu ho < 40, (3.166)
144

OueBHAHO, YTO yKa3aHHble COOTHOLIEHHS gyzilyr onpeensiTh U u3-
MeHenns by, 06ycaoBeHHEE BapbHpoBanueM Dj.

YuurmBasi wueBapuanTHocTh 3Hauenuit by PIT k Du/Sa (Hjamm
D;/Qs) npr hg okoso 40°, meaecoobpasHo l'lpHBO}].H;[‘_h4 (,)H.Tl;i;f Pé TL;E;I
pennii, MoJyueHHble OPH APYTHX he, K by mpH ho=40 = ‘
MPHEMOM MOMXKHO OGECHeYuTh CONOCTABHMOCTb Pe3yJbTaros, IMOJY-
qeHHBIX MpH pAa3JHYHBIX YCJAOBHAX ocBemenns. Kak BHAHO H3

bbh b 5
4 »
\\
2
T - —
“\
Puc. 3.17. Coornowenne CK§ mnpu = T Y
npamoit (l'i) H paccesHHol (b?) pa- + N Wy 2
JHALHH, 2 e T
DYHKIHA bi(hs): 1 — y6uipalonias, 2 — BO3- { 1 1 1 l 1
o
pacraiousas, 0 0 20 30 40 50 60 Ay

Ta6auuna 3.15
Otnowenne b, PIl npu npamoit papmaunu k b, PIl npu paccesHHofl paanauu
B 3aBHCHMOCTH OT BbicoThl COJHIA W NMPOCTPAHCTBEHHOH OPHEHTALHHM (PHTO3JEMEHTOB.

Hauup, t/p=1
kon
P Pg E

15 25 35 l 45 | 55 ‘ 65

Cideprueckas OpHeHTAIHA
0,075] 0,10 1 0,85 0,94 0,98 1,02 1,06 0,06
3 1,21 1,11 1,04 0,96 0,93 0,93
0,15 | 0,06 1 1322 1,08 1,00 0,95 0,92 0,90
3 1,27 1,08 1,03 1,02 0,90 0,88
0,40 | 0,09 1 1,37 1,17 1,03 0,94 0,86 0,84
3 119 311 1,04 0,98 0,93 0,89

Beprukanabnas opueHTauus
0,15 | 0,06 1 0,57 0,76 0,89 1,03 1,14 1,24
3 0,74 0,74 0,83 0,91 1,09 1,26
5 0,94 0,94 0,94 1,00 1,06 1,24
0,25 | 0,25 1 0,48 0,67 0,86 1,04 1,12 1,30
3 0,52 0,69 0,88 1,09 1,32 1,61
5 0,67 0,71 0,75 0,83 1,00 1,33
0,40 | 0,09 1 0,95 0,99 1,00 1,01 1,01 1,02
3 0,95 1,00 1,03 1,03 1,02 1,00
5 0,93 1,00 1,03 1,04 1,03 1,01
0,40 | 0,25 1 0,70 0,84 0,94 1,03 1,10 1,16
3 0,73 0,81 0,89 0,98 1,09 1,20
5 0,79 0,85 0,91 0,97 1,04 1,15

! AHanorduHble COOTHOLICHHS JJsl CHEKTPajJbHOrO aib6efo OBUIH MOJYYEeHHR
X. I'. Toomunrom (1960 r.).
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bh/;:“_s, Puc. 3.18. ®ynxuun npusenenus b,, name-

0.8

; PEHHBIX TPH HeKoTopoil Beicote Coanua

fa (bhi), K by npH ho=45° (b; 50 ), Hanup,

\ 8,=0,6, D, =0,4, cepuyeckasn oprentauus
¢uToaNEMenToB, T/p=1.

1) p=0075, p,=0,10; II) p=0,15 p,=0,06;
1) p=040, p,=025; V) p=0,40, p,=0,09.

1 | 1 | 1 | |

e N R R

13

1,2

1,1

10

BT ) ke
a 62 04 05 48 N0 0 62 04 05 Dy/fGx
Puc. 3.19. WsMenenne ¢yuxunii npuseienns b, PII, mamepennsix
npn wekotopolt sricore Commna (81,;), & b, npn ho=45° (6n45°)
B 3aBMCHMOCTH OT COOTHOLIEHHS NPAMOH H paccesHHOH paaHaluHH

B obayuaiwouiem notoke. Hamup, ceprueckas opHeHTaumus ¢HTO-
3aeMeHToB, T/p=1.

a) p=0,40, p,=0,09; 6) p=0,15, p,=0,06; uundps y KPHUBEIX — BHICOTA
CoaHua.

puc. 3.18 u 3.19, pyHkuHH npuBefeHHss OyAyT 3aBHCEThb OT IJIOTHOCTH
[OJIOra, a TaK¥ke ONTHYECKHX CBOMACTB NMOYBHI H (DHTO3JEMEHTOB.

3.7.2.2. 3asucumocts by, PII or coornowenun Sy u Dy 8 obayuaioujem
noroke Npu BepTUKANLHOU OPUEHTAUUU (UTO3AEMEHTO8

Jas ouenku Bausiuus Da/S; ua by PII npu BepTHKa/JbHOH OpPHEH-

Talldd (UTO3JieMeHTOB Obll NPOBEJeH aHaju3, aHaJOTHYHBIH BBINOJ-

HeHHOMY /i BapuaHTa c(epuyeckoil opuentauud. Cuavana Obl1 pac-

cMoTpeH AHeBHOH xoX by PIT npu NOMHHHPOBaHHH paccestHHOH pajHa-

UHH H BbIIBJEHBl YCJIOBHS, IPH KOTOPHX c00/I0/1aeTcsi PaBeHcTBo by =

=b?. Tak kak mns BePTHKAJIbHON OpPHEHTALHH (QHTOI/JEMEHTOB (op-
MHEpyeTcs 6oJiee CJAOMHAS 3aBHCHMOCTb by OT hg, TO 3HaUYeHHA he o

CyLLeCTBEHHO 3aBHCAT OT MJOTHOCTH MOJOra H CNEKTPaJbHBIX KOHTpa-
CTOB MeXJy ¢uTosnementamu u nmousoit. M3 pannbix taba. 3.15, cae-
nyer, yro npu L =3 3HaueHue h@em cMellaeTcs B HHTepBad fip=

=45 <+ 55°. MckJioueHHe COCTaBJASIOT CHTYallHH, Korga QyHKUHA
bS8(h-) sBasercs HeMmouotounoii (BHK-mmanason, Temuble MOYBHI).
» @

Onanako >TeM 3¢ dexToM MOXKHO NpeHe6peyb, TAK KaK pasiuuusd Me-
WAy by npu mpsMofi M paccesHHON pajHalliM He MpeBblUaioT 7 %-

3.7.3. Betaodet

1. ITpoBeseHHEIl aHaJu3 Pe3y/bTATOB YHCIECHHOTO MOAGNHPOBAHUSA
foKasaJ, 4T0 3aBHCHMOCTL by oT D)/S, onpeaensieTcs He TOJBKO HH-
IMKATPHCHEIM 3G deKToM, HO H Pas3jHYMiAMH B PacCesiHHH KOMIIOHEH-
tamu PIT auddy3Horo ¥ Hanpas/JeHHOTO pajiHalHOHHBIX MOTOKOB.

9. 3HaK H3MeHeHHH by, CBA3AHHBIX C yBesauyeHueM jaonu Dj B 06-
JyuyaiolleM MOTOKe NPH (HKCHPOBAHHOH N, OnpefesisieTcss Xapakre-
poM nHeBHOrO xofa by aasi paunoro PIT npn nomuHHpoBanny npaMon
pagHaimH.

3. CylecTBYIOT HHTepBanbl fig, B KOTOPBIX SIPKOCTHBIE XapaKTepH-
CTHKH CHCTEMBI PACTHTENLHOCTb—IOYBA He 3aBHCAT 0T Di/Si: aas
chepuueckoit opuentaunn 35—45°, 1as BepTHKAJbHON 40—55°. AtoT
pesysibTaT Aas by coriacyercsi ¢ OueHkaMu 3(deKTHBHOI hy nas
A, w A, MONyYEHHBIMH Ha OCHOBe APYFHX MaTeMaTHUECKHX Mojelel
oTpaxkeHHs, Takxe GasHPYIOMIHXCS HA TEOPHH MepeHoca H3fyveHHs
B MyTHO# cpeae [39, 46]. dTor Ke pe3yapraT MOATBEPIKIAeT leaeco-
06pa3HOCTb SMIHPHYECKOTO MPHEMa MPHBEJCHHA JAHHBIX H3MepeHHH
by, x by npu hy,=45° [32 u ap.].

3.8. CpasHeHHe pe3yibTaTOB YHCJAEHHBIX IKCNIEPHMEHTOB,
BBIMOJIHEHHBIX MO Pa3HbIM MOJENSIM OTPaXKeHHs

K nacrosimieMy BpeMeHH ONMyG/JHKOBaHbl HEKOTOPHIE De3YJ/IbTaThl
YHCJEHHBIX SKCIEPHMEHTOB !, npoBefeHHnix mno Mogeasm Cywurca,

! TMopasasomuit o6beM HHGOPMAaUHH MO STOMY BONPOCY COAECPHHTCHA B HCTOU-
Hukax, He nocrynaomux 8 CCCP, |
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Kimes, SAIL u CUPID! Hx cpaBHenne ¢ pacuyeTHHIMH OUEHKaMH
by no monenn ToyapuaHa OrpaHHYeHO 0O CJAeAYIONIHM TPHUHHAM.
Bo-nepBuix, HH Aas oxuoli u3 MMPP He BbinoJHEeHA CHCTEMATH3AIHs
3aBucHMOCTel by, mofxo6HO caenaHHOW HaMu aas Mmojenn [oyapuana.
910 ne NO3BONAET CPaBHHBATbL O6ILUME 3aKOHOMEPHOCTH (HOPMHPOBA-
Hust by PI1 aas cutyaumit, HMETHPYIOIHX BO3MOXKHOE NPHPOAHOE Pa3-
HOOGpasHe COCTOSIHHMS PACTHTENbHOCTH H MOYBBL BO-BTOPBIX, B JHTe-
patype npH OMHCAHHWH YHCJEHHBIX 3KCNEPHMEHTOB He BCerjla KOHKpe-
TH3HPOBAHLl 3HAYeHHS BCeX BXOAHHIX NapaMeTpPoB. DTO He MO3BOJSET
TPOBECTH KOJHYCCTBEHHOE CpaBHeHHe by, /s KoToporo Tpebyercs noJ-
HOe coBIaJeHHe 3HAYeHHH BXOAHBIX mapaMerpoB. B urtore Mbl pacno-
Jlaraji MajJOuHC/ICHHBIMH pe3yJbTaTaMH PacyeToB by, CONPOBOXKAAI0-
muMECA HH(pOpMauMel o mapaMerpax, MOJIOMNKEHHBIX B OCHOBY CHCTe-
MaTH3alUHH 3aKOHOMepHOcTel (opmupoBanus b, no moaenn [oyapu-
aHa. COOTBETCTBEHHO YKa3aHHbe OTPAHHYEHHS NO3BOJHJH NPOBECTH
CpaBHeHHE 3aBHCHMOCTeH by TOJLKO Ha yPOBHE TEHIEHIHH.

Kak 6pu10 mokasano B pasa. 1.1, ocHOBHBIe pasauuus Mexiy
MMPP 3akai0uaioTcs B AeTaJbHOCTH ONHCAHHUS TeOMETPHH OCBOILICHHS
H BH3HpOBaHHA, a Takxke cTpykrypsl PII. Ilostomy Mmoxuo monararts,
4TO cneuHpHKa mojenn Toyapuana He ckaxercs Ha XapakTepe CBA3H
MeXAy by W ONTHYECKHMH CBOicTBAMH (DHTO3/eMEHTOB M MOYBHL. ITO
Npeano/oKeHHe MOATBEPIKIaeTcs COBHNAJeHHEM BHAa 3aBHCHMOCTH b,
OT ps, MONYYCHHBIM TPH pacueTax MO Pas3HbIM MOJEAAM  (CM.
pasx. 3.3). Takxke B uelOM COBNAaAalOT 3aBHCHMOCTH by, OT L, moJyuen-
Hble ¢ momoulbio modenedi l'oyapuana m Cyurca (taba. 1.2 u [119]),
OAHako cpasHenue ¢ aApyrumu MMPP nposectu nenb3st u3-3a oreyr-
CTBHS HEOOXOAHMBIX JaHHBIX.

Ilpn ¢pukcnpoBannoM HanpaBieHHH BH3HDoBaHHsA Haubojee Cyle-
CTBeHHbIe PACXOXKIEHHS B 3aKOHOMEPHOCTSX, BHITEKAIOUHX H3 Pas3Jiny-
HBIX MOJeJeH, MOXKHO OXHAaTh AMA 3aBHCHMOCTEH &) OT yraOBBIX Xa-
pakTepHCTHK Oy B ho. Tem ne Menee st 60JbIIMHCTBA MPHBEJCHHBIX

B 1aba. 3.16 curyaunit pynkuun bi(04), ba(hs), nonyvennsle ¢ momo-
meio Moaenu I'oyapuana u Apyrux, Gojiee CJI0MXKHBIX MojeJeil, coBma-
Raior. Mckniouenne cocraBisieT 3aBHCHMOCTb by (hs) aas PIT ¢ Beico-
kiM L. CaenoBaTenbHO, OrpaHHUEHHS, 3aJ0MkKeHHble B Monenan Ioya-
pHaHa, A1d PacCMOTPEHHBIX KOMOMHAIHA BXOAHBIX MapaMeTPoB He
MPHBOJAT K MPHUHIHIHANLHBIM OTKJIOHEHHAM B XapakTepe MONydaeMbx

cBA3el Mexkny by u Oy mesaBucuMmo or L, a rtakxe Mexay by w h
B Ccolyyae HecOMKHYTHIX PTT. '

CxonctBo TenjeHuuit uaMenenusi b, AN HecoMkuyThix PIT mosso-
JseT mpeanofaraTh, YTO MeXaHH3MbI, YUHThIRaeMble B Moxenn [oyn-
pHaHa (cM. pasia. 3.5 u 3.6), oka3wBAOT ONpemensIoONee BO3TCHCTRHE
Ha by. B PII ¢ BricOokol muIoTHOCTBIO mOsOTa BechMa BePOSITHO CViile-
CTBEHHOE BJHAHHE HHIHKATPHC OTPaXKeHHs Ha Bux dyukuuu by (h.).

! Nanusie no momensm A. Kyyeka u T. Huabcona, ormocsimmecss mpemmyiect-
BEHHO K HCCICNOBAHHIO HHIMKATPHC OTPAMKEHHS, AN CpaBHeHMs ¢ Mozenbio Toyi-
PHAHA He NPHBIEKANTCH, ‘
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Tak kak stor 3ddekr He onuchBaercs ['oyapuanoM, TO MoayueHHBIE
B paMKax MOJE/JH OLEHKH CKOpee BCero JamT caMyio rpybyio cxemy

. IHeBHOro xofa bj, NPHHUHOHAJbHBIE CTOPOHB KOTOPOH HEOGXOAMMO

npoBepuTh B HAaTypHOM 3kcnepuMente. He Bnosine sicHo cefivac M Kak
MOBJHSET HEyYeT HHAMKATPHCHl HAa 3aBHCHMOCTH by ot cTpyktypnl PII
npH APYrHX KOMOHHALMSAX 3HAYeHHH BXOAHBIX napamerpoB. [las sroro
HYKHO MPOBecTH B JajbHefileM pacyeThl by Aas wMpokoro Habopa
3HaueHHil MapaMeTPOB M CHCTEMATH3ALHIO PacXoxkJIeHHA B TeOpeTH-
YeCKHX oueHkax by nmo pasusiMm MMPP.

3.9. 3asucumocte KomOuHauuit CK$l or BXoaHbix mapameTpoB
MoOJiedH

3.9.1. HHocranosxa 3adaqu

B nacrosiniee BpeMs B NpakTHKe AHCTAHIHOHHOTO 30HAMPOBAHHS
IHPOKO HCNOJb3YIOTCS caMble pa3HooGpasHble KOMOHHALHH APKOCT-
HBIX XapaKTePHCTHK. YHCTO sSMNHPHYECKHM [yTeM NOAGHPAaIOTCS HH-
HeKChl (OCHOBAHHBIE HA OTHOIICHHAX, Pa3HOCTAX, CyMMax H [POYHX
JUHeAHbIX KOMOHHALHAX Pe3yJbTaTOB H3MEpPeHHH B PasJHYHBIX CIEK-
TpalbHBIX JAMAaNa3oHax), HauboJlee YyBCTBHTEJbHEIE K H3MEHEHHIO
MJOTHOCTH T0JIOTA WJH L[B€TAa PACTHTEJbHOCTH W HauOojee HHBAPHAHT-
Hble K SPKOCTH MOYBHI, YCJOBHSIM OCBellleHHsl M ApyruM (akropam,
3aTPYAHAIOIIAM oOnpefeneHue ucKoMbix napamerpos PII. Hecomuen-
HbIM MPEHMYIIECTBOM HCHOJIL30BAHHA KOMOHHAUWHA SIPKOCTHBIX Xapak-
TEPHCTHK SIBJAETCA TaKXkKe CyKaTHe MHOTOCNEKTPaJbHOH HHGpOpMaluH,
KOTOPOe HeCKOJIbKO yNpollaeT MaTeMaTHYecKylo npoueaypy ee obGpa-
GOTKH MpH pelleHHH 3aAay pacno3HaBaHHMs M HIeHTHOUKALHH.

B nukae pa6or C. J. Tucker u ap. 3a 1977—1985 rr. (B ToM yHCae
[112, 143]) paccMoTpeno GoJblioe YHCJAO Pa3JHYHBIX MHIEKCOB C MO-
3HUMA HX NpUMeHeHMs 1Js oueHkH Xapakrepucruk PII. Pacnpocrtpa-
HeHHOe oTHowleHHe naHubix B BUK-amanasose m B KpacHoit obna-
CTH BHAMMOro AHanasoua, npeanoxennoe C. F. Jordan B 1969 r. [111],
BMOCAEACTBHH NMOAPOGHO Gbl10o HccaegoBaHo B paborax B. M. Pauky-
auka ©¥ M. B. CATHHKOBOH W BHeJpeHO HMH B MPaKTHKY arpoMeTeopo-
JIOTHYeCKON cJyKObl CTPaHBl AJsA ONpe/efeHHs 3anacoB (huToMacchl,
L wu/unu B ecTecTBeHHWX TpaBocToeB M mocesoB [44]. B 1977 r.
A. J. Richardson, C. L. Wiegand [129] BBesn «nepnenaHKy/JIsSpHbIA
BereTalMoHHLIH Huaekc» PVI, korophili B koopauHaTtax bewx H by rpa-
tuuecky BhIpaxaercss OPTOrOHAJbHBIM OTPE3KOM OT TOYKH Ha JIHHHH,
COOTBeTCTBYIOILeH PACTHTEJNLHOCTH, K MOYBEHHOH JIHHHH. DTOT MHIEKC
ABJSIeTCS NBYMEPHBIM aHAJOrOM JIHHEHHOH KOMOWHAlMH, BBEJEHHOH
R. J. Kauth u G. S. Thomas [113] ans aHaJH3a MHOTOCNEKTPaJbHHIX
usmepenuit «Jlauacat». He ocranaBnuBasich 31ech Ha ONHCAaHHM pas-
JHYHbLIX JHHeHHBIX Npeo6pa3oBaHuil YeTHIPEXMEePHBIX DaHHBIX «JlaHa-
caT» M mecTUMepPHBIX a5 TematHueckoro Kaprorpajpa TM (cM. B ToM
uncae o63op B [30], a Taxxke [85, 86, 113]), oT™MeTHM, UTO 3TH H Ji0-
Oble apyrue CHeKTpajibHble KOMGHHAUHH B OCHOBHOM moAaGupaioTcs
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SKCIEePHMEHTAa/bHO, HCXO[A H3 H3BeCTHBIX O0cOOeHHOCTeH KPHUBBHIX OTpa-
MKEHHS PACTHTENBHOCTH H MOYBHI.

Hecmorpa na anpo6auuio GoOJbLIHHCTBA KOMOHHALMHE MpH pelie-
HHH O0paTHBIX 3ajJay, NPAaKTHUYECKHH OMNBIT [OKa3biBaeT, YTO B OLHHX
caydasx ¢ NOMOULbI0 KakKoH-1H60 KOMOHHAUMH MOXKHO BOCCTAHOBHTH
OUEHKH HCKOMbIX XxapakTepuctuk PII, a B Apyrux ta e KOMOHHALHS
OKa3blBaeTcd MaJIONmoJie3HOi NpH pelleHHH MoA00HOH 3agaud. YUYHUTHI-
Basl HEOJHO3HAYHOCTH SKCIEPHMEHTA/bHBIX PE3y/bTATOB, C METOAHYE-
CKOH TOYKH 3DeHHsl NpeAcTaBisieTcs Lenecoo0pasHbIM HCCAEI0BATh
8aKOHOMEDHOCTH H3MEHEHHS CHNeKTpaibHBIX KOMOHHAIHA HAa OCHOBE
YHCJAE€HHOTO MOAEJHPOBAHHA, HMHTHPYIOUIEro pasHooGpasue NMPHPOA-
HBIX ycJoBHiA. Bnepsbie Takoe ucciegoBanue Gbljio nmpoBefieHo Bynuu-
KoM [73] ¢ moMompio Moznesan Cyurca A/ TOMOTEHHOTO MOJIOra THIIO-
terudeckoro PII, cdopmuposannoro ¢urossementamu, onTHueckue
CBOfiCTBA KOTOPHIX COOTBETCTBOBAJH 3e/IeHBIM JIHCTbSIM NUIEHHIIH, 60-
00B H KyKypY3bl. :

B paspuTHe PaboTHI [73] namu sa momenn Toyapuana Takxe A
YCJIOBHH BH3HPOBAHHS B HaAMp ObLIO NMPOAHAJH3HPOBAHO NOBEJEHHE
10 komGuHauui by B 3eqaenol, KpacHoH 00/1aCTAX BHAHMOrO JHANA30HA
u B BHUK-n1uanasoue, B ToM yucJae: !

P,=BUK/K; P,=K/3; P,=3.BUK/K; P,=K -BUK/3;
P;= @3 —K)/3 +K); P,=(BHUK — 3)/(BHUK +4- 3);
P,=P;.BUK; P,=(BUK —K)/(BUK +K); P,= (P, +0,5)";
P,,= [(BUK — K)’ + (BHK; — K,)*]"* = [ PVI® + 2 (BUK, — K) X
X (BUK — Ky)] .

[Tpu s3TOoM Pg ecThb BereTalHOHHBI HHIEKC «HOPMAJH30BAaHHAS pa3-
HOcTb» — ND, Py ectb ananor PVI B unrepnperaumnu [129] (BHK,
i K; cootBeTcTBYIOT bs), MPH 3TOM HCKYCCTBEHHOE BBeAeHHE J100aBKH
K PVI nossossier ycHAHTb pasyanuus, O0GYCJOBJEHHBE HPKOCTHIO
MOYBHI.

YKkasanuele P; (Jajee B TeKCTe OHH Ha3bIBAIOTCH KOMIJIEKCHBIMH
CHeKTPadbHBIMH HHJAEKCAaMH) ObUIH pPacCYHTAHBLl NPH CJAEAYIOMHX 3HA-
YeHHSIX BXOJHBIX NapaMeTpoB. 3HaueHus p GblIM 3aJaHbl KAK COOTBET-
CTBYIOLIHE JHCTLAM Pa3HOro IBeTa OT 3eJieHoro Ao xkearoro [73]: aas
550 um —or 0,15 mo 0,25, gaa 670 amMm —or 0,075 no 0,35 u nas
750—800 um —ot 0,40 mo 0,45; mpo3payHOCTH JHCTHEB 3a1aBajlach
Kak t/p=1. 3navyenus p, ObIH 3ajaHBl AJas CBeTJOi (B BHAMMOM
nuanasone 0,15 u B BUK 0,25) u ana temuoii (coorsercrBenno 0,06
H O,LO) nous. [l1oTHOCTH MoJiora AJs Bcex BapHaHToB mo Ag (15 '45
u 65°), p u ps 3agaBanace B HHTepBaje L or 0,5 no 5; HpOCTpaHCTI;EH-
Hasi OpHeHTalHA (HTO3JEMEHTOB — COIJIaCHO THNAM pacnpeaeaeHus
yrios HakJoHa, no Ae Buty [148]. Ormernm, uto 3a cuer 6dJbliero
(no cpaBHeHHIO C HCIOJL30BaHHLIM B [73]) HHTepBasa 3HaueHuHl p
NOJy4yeHHBIe OLUEHKH MO3BOJISIOT paccMaTpPUBATh H3MEHUMBOCTBH P; njs

1
OGosnauenne b, B BHpaXEHHAX AAA pacyeTa HX KOMOHHAIHI ONYLIEHO.
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CcJI0BHil, HMHTHPYIOIHX Pas3iHuHbie (eHodashl H HEKOTOPHIE CTPECCO-

'Bhie coCTOAHHs (Hampumep, 3acyxy). B mesoM B aHanu3 GblIO BKIIO-
weno okoao 2140 TeopeTHUeCKHX OleHOK Pj, COOTBETCTBYIOLIMX pasHoO-
| 06pa3HLIM COYETAHHSM XapaKTEPHCTHK PACTHTEJbHOCTH H OTPaAKATEb=
| HbIX CBOWCTB NOYB.'

Ins toro yroGbl BHIABUTH MPEHMYIIECTBO Kakoi-1a60 u3 10 KoM-
Gunaunuil b; NpH BOCCTAHOBJEHHH NapaMeTpOB MOICJH, 6Ll paccuu-
TaHBl TaK)Ke OTHOCHTE/bHble H3MeHenus P;

AP;= (meax PP Pimin)/Pilnax‘

rae Pi . # Pi — MaKcuMalbHHE H MHHHMaJbHble
NpH 3a/1aHHOM MHTepBaJe 3HAUEHHHA BXOLHBIX MapaMeTpPOB MOJE/H.

3.17)

anauenus P;

3.9.2. Ocnosnsie pesyabrarot’

Bausnue soicoter Coanya. Tlpu Bebope BereTallHOHHBIX HHAEKCOB
npesje BCEro CTapaioTCs CHH3HTh YYBCTBHTEABHOCTH oTpaxare/bHbIX
CBOKCTB K ycJ0oBHsAM ocBellenns. [lOCTHTaeTCs 31O MyTeM KoMGHHAHH
XapaKkTepHCTHK OTPaXKeHHs B BHAMMOM H BUK-gnana3onax, Tak Kak
B STHX NMANa30HAX OHH WMEIOT Pa3sHOHANpPAaBJEHHbE TEHIACHIHH LHEB-
goro xoxa (cM. pasx. 3.6). Oanako KoHeuHas 3aBHCHMOCTb P; or
he onpemeasercss He TOJNLKO THNOM (yHKIHH bi(he), HO W AMIJIHTY-
1aMu b; B uHTepBale hg= 15+ 65°. CorzacHo AaHHbIM [19, 59], un-
BAPHAHTHbIM K H3MEHEHHIO Mg ABJACTCA AOCTATOUHO 6oJibLIoi Habop
P;, Ho yHuHIHPOBaHHOH KOMGHHALHKH ba, KOTOPYIO MOXKHO HCMOJIb30-
BaTh NPH PasiHuHBIX couyeTaHusix L, p M s, HET. ITo TeopeTHYECKHM
OlleHKaM, MaKCHMaJbHOW  UyBCTBHTENBHOCTBIO K H3MEHEHHIO he
(AP; > 50 %) ana HECOMKHYTHIX PI1 o6aanaior unpekchl Pi, Ps, Pi
u Ps, 4TO 3aBeJOMO OrPaHHYHBAeT HX NPHMEHEHHe MPH BOCCTaHOBJE-
HHH HCKOMBIX nmapametpoB PIT mo u3mepeHHAM SPKOCTHBIX XapaKkre-
PHCTHK, BBHIMOJHEHHHIX B PasnuuHOe Bpems. B 60.blIHHCTBE PaCCMOT-
PEeHHBIX BApHaHTOB MO p H Ps MPH L =3 pas P, u Ps xapaxkTepHbl
AP; menee 10 %. OueBHAHO, UTO TOJYHeHHbIE 3aBHCHMOCTH Pi(ha)
B TOH cTeneHd COOTBETCTBYIOT peaJsibHbIM YCJIOBHSM, B Kakoii Mo1elb
FoyipHaHa ajleKBATHO ONMHCHIBAET JHEBHOH XOZ by YuuTbiBas orpan-
yeHHsi MOJAEJH, TEOPeTHUECKHe 3aBHCHMOCTH P; OT BXOAHHX mapa-
METPOB MOJIEJH PaccMaTPHBAIOTCA HHXKE TOJBKO AJA he Gonee 45°.

Bausnue nousexnozo ¢ona. Bropoit daktop, BAHAHHE KOTOPOro
CTpeMSITCA MHHHMH3HDPOBATh NMPH BOCCTAHOBJEHHH XapaKTCPHCTHK PI1
3a cyeT KOMOMHHpOBaHHs bj,— 3TO OTPaXKeHHe MOYBHL Henoas3osa-
e B pacyerax P; 3Hauenuii ps AJsl TeMHBIX H CBETJHIX IOUB
NO3BOMHAO BHSIBHTH MHAEKCH, YYBCTBHTEJBHOCTb KOTOPHIX K L, By ®
p He 3aBHcHT oT ps (raba. 3.17). Tax, Py, TeopeTHUeCKH [OJIKeH
OJMHAKOBO pearHpoBaTh Ha H3MeHeHHe OpPHEHTAIHH B PII pa3nnuHO#
JOTHOCTH ¥ uBera (B HecomkHyThiXx PIT) B cayuae Kak TEMHBIX, TaKH

1 Pacuern P; 6BHJIH BHIOJHEHH TMOA HAUIHM PYKOBOACTBOM E. B. ®aaeesoil,
A B. OmbueBsim 1 A, H. Tony6esnim, AP; — E. B. ®aneesoii.
2 Paamen noarotosieH cosmectHo ¢ E. B. @ajeesoil
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cBeTBIX mouB. BeposiTHa Takike cnabas 3aBHCHMOCTb OT ps 4yBCT-
BUTeqbHOCTH Py H Py K L NpPH NOMHHHDOBAHHH 3€JI€HOrO LBeTa pa-
creHuii, P¢—B ciyyae xeatolt pactureabHocTH. Ha pasauuHBIX nmoy-

Py g P
16~ R 2

08
16 -

14—

04 Lo lg
] 20 40 60 80 6,

fopu3. Cpepuy.  Bepmuk.

12

Puc. 3.21. 3aBucumocts Mexay P, u
CPeJHHM YrJIOM HAKJOHA (HTO3/eMeH-

T0B O ANs 3e/eHONl PacTHTENBHOCTH.
Hannp, he=65°, §,>D,, px=0,075,
pa=0,15; ps, =0,15, p;,=0,15 (cper-
Jble 1mouBHl);  ps,. =0,06, ps, =0,06
(TeMHBIe NOYBH).

1, I') L=05, 2, 2') L=1, 3, §) L=3, 4) L=5;
NOYBLI: cBeTable (/—4), TemHble (I'—37).

Puc. 3.20. 3aBucumocts Mexay P, u

0 40 &8 9% :?89" OTHOCHTE/IbHOH NMOBEPXHOCTBIO (PHTOIIE-
s ropluaaﬁmanman OPUCHMOW YT * wmentoB L. Hamup, he=65°, S, >D,.
I
O ¥ -
B b 8 62 W% o b chepicnan . B PN,

BepTHKaJabHas (I-, 3-, [, 3'*); NOYBHI: CBeT-

} awe (17, 87, I'; &), temume (I—3, [/, ¥,

% I*, 3); upetr pacreHu#l: sexeuniit (1, I, 1", I+,

9 [+, 4), seneHo-xenTwil (2), xentwit (3, 3,
3”, 3, 3+); 4 — no nauAbIM [73].

Cpepuveckan opuenmony,
i | ” I iy

0

12 J2
Bepmukontnog opuesmoyun

Ta6auna 3.17

FpynnupoBka KOMNJEKCHBIX CNEKTPANLHLIX HHAEKCOB, 0GJAANAIOMMNX OJHHAKOBO
YYBCTBHTENLHOCTbIO (AP;) K MameHennio L, p u Op HAa TeMHLIX W CBETJBIX NOYBAX.
Hapup, ho>45°

P, c 6anskumu AP; P; c GauskuMn AP,

L er
NpH H3MEHEHHH OpHEeH- uin
NPH HAMEHEHHH UBETA |ranuy or rOPHIOHTAMD - npu HaMexenuu L or
OT 3€JIEROTO 210 XKEATOrO| yoly no ciheprueckon 0,5 10 5
1 zeua. 6, 8, 10 3. 10 3ed. 1, 4, 10
1 xen. 2 Kear. 6, 1

I[Tpumeuwanne Jas ¢uxkcHpoBaHHHX 3HaueHu#l [ nepeunciensl P; ¢ opnpa-
KOBOIl UYYBCTBHTEJIBHOCTbIO K M3MeHeHHIO p W Og, a nas (HKCHPOBAHHOrO IlBera
PACTHTENLHOCTH — K H3MeHeHHIO L.
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pax P, o6aajaer pasHoil YyBCTBHTEAbHOCTLIO K H3MEHEHHIO OpHEHTAlIHH
W ONTHYECKHX MapaMeTpoB PACTHTEJIbHOCTH, 4TO 3aBeJlOMO  MOXKeET
orpanuuMBaTh 06/iacTh ero NpuMeHeHns. B menom u3 paccMOTPEHHBIX

;3
18 :
18
= L&
2 :'. e
16+ \
14 2!
f
12 /n s
o /2
10+ 2 »
.'.w_{'._.._::::f}.-
2 tranns g
08
06
Puc. 3.22. VMamenenne P; B 32aBHCHMO-
CTH OT 1lBeTa PaCTHTENBHOCTH NPH pas- Cpedwui
Hoit maothoctH mogora PIT. Hanup, ? 300eH6I0 AUCT
he=065°, S;k»DJL- How I 1 I
OpHeHTalHA (HTOSAEMEHTOB: T[OPH3OHTANL- " Temuo- CBemno- 3eneng- MHenmsre

uan (1, 3), chepuueckas (/" 2%, 2'), PeDyr Jeneneie JeneHsie  Heamsie
KajgbHaa (2=, 2+, 3=, 3); mouBHl: cBeTanie (17,

8, 2=, 8"), temnme (I, 2, 2+, 3, 3}. Dumo3snemeHmeol
3 I 21' 2” 3.- 3-. Iﬂ | 2.’ 2..
B9, 100 40—48 12—20
I 5 0,5 | 1 | 4 0,5 | 1

P; HeT HH 0 HOH KOMOHHAIHH, NOJHOCThI0O HHBAPHAHTHOH K H3MeHEHHIO
oTpaxeHus noussl npu B << 100 %.

Bausanue crpyxryper PIT u ontuveckux ceolicT8 oTdeAbrbix (PUTO-
aaemenros. Ilogpo6HO pe3yabTaThl YHCJAEHHOTO MOJAEJHPOBAHHA IJd
10 KOMIIJIEKCHBIX CMeKTPaJbHEIX HHAEKCOB H3JjoxKeno B [19, 59]. 3aecs
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NPHBOAHM TOJbKO cepHio rpadukoB (puc. 3.20—3.30), koropnie M-
JIOCTPHPYIOT nosefeHHe P;, HanGojee 4acTo HCHOJb3YEMBLIX B SKCIe-
PHMEHTaJbHBIX HCc/eAoBaHHAX. A BceX MHIEKCOB (3a HCKIIOUCHHEM
Py, siBasiiollerocsi HempHHUHMNHAILHOH MognduKanKelt Pg) obliHe TeH-

HNEeHUHH HX H3MEHEHHS B 3aBHCHMOCTH OT L, p u 84 cucremaTusupo-
Bansl B TabJ. 3.18—3.20.

Tabauua 3.18

l"pynmrposxa KOMIMJEKCHBIX CNEeKTPaJbHbLIX HHAEKCOB NO TEHAEGHUHAM HX H3IMEHEHHH

B 3ABHCHMOCTH OT OTHOCHTENbHON TNOBEPXHOCTH (HUTOINEMEHTOB AJA WHTEpBaja
L=0,5=5,0.

Hanup, hs>45°

PactureasHocTs
XapaxTe SRBHCHMOCTH 3eqieHan 3eJIeHO-KenTan wmenaran
P, ()
IMoysa
TeMHan cBeTnan TeMHan cBeTnan TeMHan cBeTjian
P; yGuiBaeT NmpH yBean-| 2 2 2 2 5 3 ()
qennn L 4() | 3(m) 4 (8) 3 () ¥ 5
4(s, ¢) 4(s, c) 7
P; cnabo sasucut ot L| 4(c) 4 (c) 3(c) 3 (c)
10 (B) I 3 13
10 (B)
P; yBeanuuBaercs npH 1 1 1 1 5 3 l..8
yBeaHdeHHH L 3 glr,c)| 3 ey | 2 v
4 (r) 5 4(r,c)| 5 3(,r)| 4
5 6 5 6 4 6
6 7 6 7 6 8
7 8 7 8 8 10 (r, ¢)
8 10 8 10(r, c) | 10
10 10

IIpumeuanune 3gecs w B Tabia 3.19 B cko6kax naHa OpHeHTaums: I —
FOPH30OHTAJbHAsA, B-— BepTHKa/bHas, ¢ — cdepuueckas; TaM, rje OpHEHTAUHA HE
faeTcd, TeHJCHIHH BO3MOMHB JUIi BCEX OCHOBHBIX THIOB OpHeHTalHH (HTO3/e-
MEHTOB.

H3 marepuasos atux tabaui H rpaHKoB cjaelyeT, 4yTo Xapakrep
3aBucuMocTeit P; or L ¥ p MOXeT CyLlecTBeHHO BapbHpOBaThb NOJ BO3-
nedcTBHEM NPOCTPAHCTBeHHOM opHeHTauuH. Tak, HanpHMmep, Ha Ha-
YaNbHBIX CTaAHAX MoxeaTeHus (ys He MmeHnee 50 %) mas peaxux PII
C JOMHHHDOBAHHEM BEPTHKAaJLHOH ODHEHTAIIHH HE3aBHCHMO OT ps 3HA-
tyeHuss Pg u Pj npaxkTHYecKH He PearHpylOT Ha H3MEHEHHs IIBeTa pa-
CTHTEJABHOCTH. B TO Ke Bpemsa ecau npeobsaagaioT ropu3oHTaNbHO OPH-
€HTHpPOBaHHble QHTO3JeMEHTHl KK chepHYecKas OPHEHTAILHS, 3HAYCHHUS
3THX HHJAEKCOB YMeHbLIAlOTCA MNPH Nepexole LBetra OT  3eJeHOro
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Puc. 3.23. 3aBHCHMOCTb MEXIY P u
OTHOCHTE/bHOK  MOBEPXHOCTEIO ¢uro-
saementos L. Hamup, ho="65°, 5, D,

anus  (PHTO3JAEMEeHTOB: TOPH30HTAAb-
gf:c?;—l;). c'bq;pmtecxaa (I’, 2), BepTHKANL-
mas (17, 37); mnousel: Temumie (J), cperibie
([I); user pacTeHni: senennift (1, I ,”J ). 3e-
JNeHo-xeaTud (2, 27), enThif (3. 3").

Puc. 3.24. 3apucuMoctb MeXxny Py
H CPEJHHM YTJIOM HaKJIOHA tuTone-

mentoB 8y A 3e;eHOli pacTHTEb-
woctu. Hammp, he=65°, S;>D,,
px=0,075, p gy =0.45.

L: 1, I')05 2 2)1, 8 &) 3; ceerabie
mowsu (I—8): P, =0.15 D,BHK=0.45;
TeMHble  MOYBHI - Pey =0,06,

QSBHK -0,15.

Puc. 3.25. Msmenenne P; B 3aBHCHMO-
CTH OT IBeTa PacCTHTEeJbHOCTH [pH paaa-
Ho#t naiotHocTH nosora. Hamup, he=65°,
Opuentauns (HTO3NEMEHTOB: TOPH3OHTAJbL-
nas (/—2), chepuueckan (2, 3), BepTHKAIL-

Has (17, 2”); nousm: Temune ([), cBer-
avie (I1).

@UMOINEMERMbI

B % >90




TemHO-

CBemno- 3eneng- Men-
38NEHBIE  3LIEHBIC HCENMbIE Mbie

i
lopus. Coepuy.  Bopmux

Puc. 3.26. 3asucumocts Mewkay Py u
OTHOCHTENbHOM MOBEPXHOCTBIO (GHTOIIe-
mentoB L. Hanmp, he=65°, §,>D,.

Opuenrauus (HHTOSNEMEHTOB: TFOPHIOHTAJ]b-
Hag (1—43), chepuueckan (I'—3’), BepTHKAJDb-
Hast (I”, 3"); nouBnl: Temuble ([), cBeTAHle
(/1); uper pacrennil: aememwmt (I, 1’, 1),
seaeno-xenatuift (2, 2°), xearwmit (3, 3, 37).

Prc. 3.27. 3aBucumocts Memay Pg H
CPeIHHM YrJIOM HakJoHa (uTO3aeMen-
toB Op mus 3eneHOli pacTHTEABHOCTH
Haaup, he=65°, §;>D,, p:.=0,075,
Peuk =045, ps, =015, PsB ik =0,25
(cBerabie mousw), p., =0,06, P pu=
=0,15 (remuple nousH).

L I'y L=0,5, 2,2) L=1, 3,3) L=3, 4,4) L=
=5, NouBEl: cBeTable (/—4), TemHHe (I'—4').

Puc. 3.28. Hsmenenne Py B 3aBucu-
MOCTH OT IBETA PACTHTEIbHOCTH NpH
pasHoit niornoctH nonora PII. Haamp,
hy=165° 8, >D,.

OpHeHTanHs (HHTOINEMEHTOB: TOPHIOHTATb-

DUMOINCMEHMIO! Has (1, 2), chepuueckas (I’, 2, 3'), pepTu-
KanpHas (17, 27); moupsl: TeMmumle (/), cser-
avie (I1).

I "  jod | ¥ 2 2 3

B 9, =90 40—48 12—20

& 5 5 | | 0,5 1 0,5

Puc. 3.29. 3aBHcHMocTh Mexay Pio H

Fo 1EV1) OTHOCHTE/IbHOH NMOBEPXHOCTBIO (HTO3/IE-
medtoB L. Hanup, hy=65° S, >D,.
OpueHTaHs (HTO3JeMEeHTOB: TOPH3OHTA/b-
unaa (/—3), chepuueckan (/'—3’), BepTHKaMbL-
0.30 nag (1”7, 3”); nousm: TemHuie (/), cBeTJble
: (fI); uBer pacrenuii: 3eaemntét (I, ', I”),
seneHO-}eatulii (2, 2'), xearmit (3, 3°, 37).
0%
P (PV1)
0.4
022
0,30
018
at o
a.10 0,22
i 0,18 :
1 |
002 | 1 1
i o s gt TR ot
0,10
Puc. 3.30. Hamenenue Py B 3aBHCHMO-
CTH OT LBE€Ta pPaCTHTEJNbHOCTH npH pas-
HOit maoTHocTH mnojgora PIT. Haaup, 006
he=65°, S, > Dj.
OpHeHTamHA (HTOSEMEHTOB: TOPH3OHTAML- Temuo~ CBemng~ 3enenos Memmse
Haa (I, 4), chepuieckas (I'—4'), pepTHKamb- JeNeHuR IENEHBIE HRAMbIE
??3‘(! . 37); mouBnl: Temubie (/), cBeTabie DPUMOINEMEHMS!
L P 2 1" 3 4 G i | 4’
By >90 62 40—48 12—20
i 5 3 5 1 0,5 1 ) 0,5
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Tabarna 3.20

IpynnupoBKa KOMIIEKCHBIX CNEKTPAJbHBIX MHIAEKCOB MO TEHACHUMAM HMX H3MEHEHHS
NPH yBeJHYEHHH CPEJHEro yria HakaoHa (PHTO3NEeMEeHTOB

Hapmp, hy>45°

~ Ta6auua 3.21
OTHOCHTE/IbHEIE H3MEHEHHS KOMIVIEKCHBIX CTIeKTpajbHeIX HHAekcos |AP:| (%)
B HHTepBaje Oy =5+ 85°

Hanup, hzy>55° 3eneHas pacTHTeNLHOCTS

LE=8 L=3 L= L==0.5
TeHpeHuHs H3Me-
HEHHS ‘Pi
a 6 a 6 a 6 a ]
YMmenpluaercs 1(<63) | 3 1 (<63) | 1(<63) 1 1 11
3 4 g 3 3el 818
4 5(>63) | 4 4 4| 5| 4| 4(L27)
5(>63) | 6(>63) | b(>45) | 5(>57) 5] 6] alb
6(>63) | 7(>63) | 6(>63) | 6(>63) 6| 7| 6|6
7(>63) | 8(>63) | 7(>45) 7{)57) bt T
8(>63) [10 8(>63) | 8(>63) 210l 818
10 10 10 10 10 |10
3abucur caabo | 2(<63) | 2(<<63) | 2(<5B7) | 2(<45) 4 4(>27)
5(<63) | 5(<63) | 5(<45) | 5(<87)
6(<63) | 6(<63) | 6(<63) | 6(<63)
7(<63) | 7(<63) | 7(<45) | 7(<57)
8(<63) | 8(<63) | 8(<63) | 8(<63)
Yeeauuusaercs | 1(<63) | 1 1(<63) | 1 §<63) . B e
2(>63) | 2(>63) | 2(>57) | 2(>45)

[Ipumeuanue B ckobkax gan cpeauuii yroa HakaoHa QuTosaemedToB Og;
TaM, roe Op He yKasaH, TeHJeHUUs COXpaHAeTCH NpH usmeHenn# Oy or 0 mo 90°

K 3ejeHo-XeaToMy. Tak e Kak u JJs Ps, HeT P;, NOJHOCTbIO HHBApH-
AHTHBIX K OPHEHTAlHH NPH ee H3MEHEHHUH OT FOPH3OHTAJLHOH N0 BEp-
THKanbHOH. [Ipu 3TOM caMu 3uayenus AP;(0y) cylleCTBeHHO 3aBHCAT
0T KoMOuHauui p, ps 1 L. M3 tabn. 3.20 u 3.2]1 BUAHO, 4YTO TOJBKO
P3, P, u Pyy XxapakTepH3yIOTCsl IIPEHMYLIECTBEHHO CTA0MIbHON TeHAeH-

UHeHl M3MeHEeHHs WX 3HaYeHWi npu yBejnueHHH Oy ot 5 o 85°, mesa-
BHCHMO OT MJOTHOCTH [10JIOTa, SIPKOCTH (GUTO3NeMeHTOB H no4sbl. OG-
uieii yepToii Ass Beex P; (Tak Xe Kak H 4ada by ) ABjasercsa Gojee BBI-
COKasi HMX UYBCTBUTE/JBHOCTh K OTKJIOHEHHSM OPHEHTAUHH OT cdepu-
YeCKOH K BEPTHKAJbHOM, YeM K OTKJOHEHHAM OPHEHTAalHH OT cdepH-

yecKoi K ropusontanbhoil. B unrepsase 6p=>5 - 57,5° MmakcumaabHbe
AP;(04) B uenom orMeuarotcs npu coveranud peakux PII, chpopmu-
POBaHHBIX 3€JIEHOH PacCTHTENbHOCTBIO, H CBeT/IbIX mous. B stom xe
HHTepBaJje 0y MHHHMA/JbHOH YyBCTBHTE/JbHOCTBIO K OpHeHTauuH 06sa-
naior Ps, Ps u Ps. Munekcsl, a4si KOTOPHIX BHISIBJEHA YCTOHUMBas TeH-
nenuuss (ra6a. 3.20), xapakrepuaylorcss B OOJIBIIHHCTBE CJyudeB H
HauboJblIel 4yBCTBHTENbHOCTBIO K 0. Tak, B caysae miaotuwix PII,
cOpMHPOBAHHLIX  3€JeHOH pAaCTHTEJbHOCTHIO HA TEMHBIX MOUBaXx,

AP, (64) B 9 pas Bbime APs(8y) u npumepno B 1,5 pasa sbiue
AP(8g).
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TeMHEIe MOYBbI 1 CperJible NOYBHLI
P; L

& 3 1 5 3 1
Py 44 53 64 58 70 68
P, 67 57 45 41 48 41
Py 83 83 78 79 79 66
Py 69 50 ok 40 24 22
Ps 47 70 88 66 83 92
Pg 10 10 16 11 25 40
Pq 84 91 96 84 93 96
Py 7 28 31 16 32 50
Py 66 67 58 62 63 55

MMpumeuanne |AP;| pansl AJS TeOPETHUECKHX THIOB OpPHEHTAUHH (HTO-
ajemenToB, no ge Bury [148].

Cpasuenne AP; ¢ Ab, nokasajo, 4To TPajHIHOHHBIE HHAEKCHI
(P1, P> n Ps) no3soasiloT CyllecTBEHHO MHHHMH3HpoBaTh (mo 10 pas)
«WyMOBO¥» 3P (PeKT OPHEHTALHH IIPH BOCCTAHOBJECHHH L.

*
* *

B uesom uHcaeHnHble 3KCIepUMeHTHl 0Kas3ajH, uto by PIT BbicOKO-
YYBCTBHTE/IbHBl KO BCeM napaMeTpaM, XapaKTepPHU3YIOUIHM €ro ONTHKO-
OHOJIOrHYECKOE COCTOAIHHE, H MeHee YyBCTBHTE/NbHBl K YCJIOBHAM OCBe-
lieHHsl (B 4aCTHOCTH, K oTHOWeHHIO D)/Q) W u3MeHeHHIO hy B mpe-
nenax 45—65° ans wamGosiee pPacHpPOCTPAHEHHHIX B NPHPOJE THIOB
MPOCTPAHCTBEHHOH OPHEHTAUHH (HTO31eMeHTOB). CHHMKEeHHe BIHAHHSA
OPHEHTALHH H OTPaMKeHHs MOYBHI MPH BOCCTAHOBICHHH MIOTHOCTH MO-
Jora W LBeTa PACTHTENBHOCTH MOJKHO NOCTHTHYTb, HCMOJIBL3Ys pac-
CMOTPeHHblE B 3TOH [JlaBe OTAes]bHHE KOMOHHAUMH b; B 3e/eHOH,
Kpachoit obnactax sugumoro u B BUK-guanasonax. Cpasnenue ¢ pe-
3y/IbTATAMH TEOPETHYECKHX OUeHOK by u P; mo apyrum MMPP (aas
P; no monenn Cyutca [73]) mokasano, uto mogeab [oyapuana naer
COMOCTABHMBIE ~ 3aBHCHMOCTH AJA YC/JAOBHH BH3MPOBAaHHA B HaAup H
6oabmux Beicotr Coannua.
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lMpoeepka apexksaTHocTH Mopeau [oyapuana

4.1. O6wne 3amMeyaHus

AeKBaTHOCTh TEOPETHYECKOH MOJe/]H MOMHO paccMaTpHBaTh Kak
Ha KayecTBEHHOM, TaK H KOJHYECTBEHHOM YDOBHE COOTBETCTBHS pac-
YeTHBIX H NOJYYEHHBIX B XOJe H3MepeHHH 3aKOHOMEepPHOCTeH H3MeHe-
HHsl by PIL. IlepBbiii H3 3TUX ypoBHeH NpeaycMaTpPHBaeT MPOBepKy 006-
LIIHX TEeHJEeHUHH H3MeHeHHs b, B 3aBUCHMOCTH OT [1apaMeTpOB, YYHTHI-
BaeMBIX Mojeabio. IIpu TakoM NogXoie BO3MOMKHO HCHOJb30BaHHE
Kak OGLIHDHOrO JIMTEPaTypHOTO MaTepHaJsa, TaK H pe3yJbTaToB c0b-
CTBEHHBIX H3MepeHHA. Bepuduxauums Mozenn Ha  KOJIHYECTBEHHOM
ypOBHe AOJIKHA NPOBOAHThCA Gojee KOPPEKTHO MO MarepHajam
CTPOro MOCTABJEHHbIX CNElNHANbHBIX 3KCOEPHMEHTOB, obecrnednBaroIux
AeTanbHylo HHGOPMALHIO O BCceX BXOJHBIX apaMerpax mojenu. B stom
clyuae 1elb COCTOHT B BHIABJICHHH PACXOMXK/JIEHHH MeXAy YHCJCHHBIMH
3HAYEHHSAMH pacyeTHBIX H H3MEPeHHHIX b) OJHOTO H TOro xe ob6bexra.

Henocpeacrsenno ans momenu [oyapuaHa npoBepka ee ageKkBaT-
HOCTH NPOBOAMJACL TOJBKO /sl HHTerpajbHOro aabbeno A depes
cpaBHeHHe A NOCEBOB KYKYPY3bl C 3SKCIEPHMEHTAJbHBIMH J1aHHBIMH
JPYTHX aBTOPOB. DBLIO BHIABIEHO NOJHOE COOTBETCTBHE TeHAeHUHH
PacyeTHOrO0 H H3MEPEHHOTrO AHEBHOrO xola A MPH HEKOTOPHIX pa3JfaH-
YHAX B YHcleHHBIX 3Hauenusx [99]. Ilo mpeanmosoxkenuio 'oyapuana,
3TH pa3/HYHA BbI3BAHBEl PACcXOXKIeHHeM MexXIy (pakTHUeCKHMH H 3a-
NaHHBIMH 3HaueHHAMH p. B TO Xe BpeMs Ha OCHOBe CleLHAJbHO TO-
CTaBJIEHHBIX 3KCIEPHMEHTOB [Jf MOCEBOB MUIeHHUb B TeueHHe Tpex
tenocdas abpropoM Mojdenn GbIO YyCTAHOBJEHO XOpoOlllee KayecTBEeHHOE
H KOJHYeCTBEHHOE COrJacoBaHHe MexKJy TeOPeTHYECKHMH H 3IKCMepH-
MeHTaJbHBIMH KPHBBIMH JHeBHOro xona A.

B nacrosumieii rnaBe nposogurcs BepupHkauHa Moaeau [oyapuana
NPHMEHHTENBHO K b) B HX KOMOHMHAUHAM B Pa3jHUYHBIX CHEKTPaJbHBIX
AHana3oHax Ha OCHOBE JIUTEPAaTYPHBIX JAHHBIX H Pe3yJbTATOB CIelH-
aJlbHO MOCTAB/AEHHBIX HATYPHBIX JKCIEPHMEHTOB AAs g > 45° u Bp=
=0° [18].

HatypHble 3KCnepHMeHTH NPOBOAHANCH B TedeHHe 1981—1985 rr.
Ha TeppuTOopHH XepcoHckoit obnactd u B Moagasuu. Mamepenus b
CeJbCKOXO3AHCTBEHHBIX MOCEBOB BHLIMOJIHAJIHCH NPpEeHMYIIEeCTBEHHO C MO~
MOIIlbI0 Ha3eMHBIX NpubopoB, jai06e3H0 MpefocTaBJdeHHbIX B Halle pac-
nopsxenne B. A. Kosasenxo, I1. Tl. ®epuenko, M. CyneBniM. 3TH npH-
GOpH CXOAHH MO CBOEH KOHCTPYKIHH, MPOCTHI B 3KCNJyaTalHH, HMEIOT
6au3kue yrasl 3penus (10—20°) u tounocts uaMepenus by (3—8 %).
IlpoBenennoe cpaBHeHHe b; OXHOPOAHBIX MOBEpPXHOCTeH (pakyuied-
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. HHK4, NJIACTHH C HAMBIJIEHHBIM MECKOM, BHIPOBHEHHBIX NJIOLIANOK Yep-
| HO3eMa) MoKa3aJo pacxoxjeHue MeHee 7 Y MexKAy OLEHKaAMH, NOJY-
. YeHHBIMH [PH H3MepeHHAX pas3HbIMH npubGopamu. B 3aBucumocTH OT
. LleJil 3KCTEepPHMEHTa, XapakTepa oObeKTa H KOHCTPYKUHH npubGopa'!

3aK/nafbBa/lHCh TJIOMIAAKH pasmepaMu oT 25X 25 cM u g0 1 X3 M. Hs-
MepeHHs Ha3eMHbBIMH NpHGOpaMH NPOBOAHJAHCHL ¢ BhicoTHl 051 M
Han o0bekTOM (B CJayyae PacTHUTENbHOCTH — HaJi BepXHeil rpaHuued
PIl) npu scuoii Mmanoo6aaunofi moroge. HaGuaogenns conpoeoxia-
Juch onpefnenexuem D;/S; B najamoieMm noToke AJf KaXKA0H H3 pa-
60uHX 30H COEKTPa MO SIPKOCTH MOJIHOCThIO OCBEIIEHHOH H 3aTeHEeHHOMH
3TAJOHHOH [OBEPXHOCTH. 3aTeHEeHHEe 3TajJOHa OCYLLeCTBJSJIOCh C MO-
MOLIBI0 KPYIVIOIO 3a4€PHEHHOrO HeNpo3payHoro 3KpaHa, HMEIOIIero
yrJoBble pasmepnl coanedtoro aucka. I[lapanjenbHo BBIIOJIHAIHCE H3-
MEpeHHS CyMMapHOH H paccesHHOH pajHalHH UBETHHIMH NMHPaHOMET-
paMH MaxOTKHHOH M CTaHAApPTHBIMH YepHO-OeJbIMH NHPaHOMETPAaMH
SluumeBckoro. Pe3y/bTarhl 3THX H3MEPEeHHH HCMOAL3OBANHChL JJs KOp-
pexuuu D;/S; B Bugumom u B BUK-ananasonax. [laa xapakTepHCTHKH
yCJIOBHH NPOBeJeHHs 3KCNePHMeHTa (PHKCHPOBAJIHCh CKOPOCTb H Ha-
npasJeHHe BeTpa, BJAAXKHOCTb H LWIEPOXOBATOCTb MOBEPXHOCTHOrO CJOA
MOYBHI.

®uroMerpuueckHe HabGAOIeHHA ONpeAesJHCh KOHKDPETHOH 3aja-
yeil 3KCMIEPUMEHTA, HO BO BCEeX BAPHAHTAX ONLITOB 0053aTe/]bHO HAXO-
JIHJAHCH CJeAylolllHe nmapamerpel: 1) rycrora noceBa M BbLICOTa pacre-
Ui, 2) B cayyae pPAAKOBBIX MOCEBOB — HIHPHHA MeXAYPALHA M paAl-
KOB, OpHeHTallHsi PAAKOB IO CTOPOHAM TOPH30HTA; 3) OTHOCHTEJbHAs
MOBepXHOCTh M (HTOMacca (pakilHii pacTeHHH C pasjeseHHeM Kax-
Ao# dpakuHH No UBeTy; 4) cyMMapHbIe XapaKTePHCTHKH OTHOCHTEJb-
HOH NOBEPXHOCTH (HTO3JEMEHTOB H Haa3eMHOH ¢urtoMaccel; D) mud-
¢epenunanbuas GyHKUHS pacnpejeseHHsl YrJoB HAK/IOHA (HTO3/IEMeH-
T0B. I pacTHTe bHBIX O0BEKTOB HaXOLHJHCb 3HAYEHHS P H T C IO-
MOLILBIO JaGOPAaTOPHEIX CHEKTPOMOTOMETPOB HJAH B MOJEBBIX YC/AOBHAX
no H3MepeHHSM b, cJ0A (HTO3JEMEHTOB, MJOTHO BHUIOMKEHHBIX Ha
uyepHoi nomyoxke [44]. B oTgeabHBIX cayuasx NPHBJIEKAJHCh JIHTE-
patypHubie panube no p u 1. CpelHeB3BelleHHbIe 3HAYEHHUA P H T A
PI1 paccyuTBIBA/MHCh C YYETOM Y;. 3HA4YeHHS ps; (B NPeaNONOKEeHHH
MAaTOBOCTH MOBEPXHOCTH TIIOYBHI) ONPeNeNANHCh M0 H3MEepPeHHsM b
B HaZHp AJA Y4YacTKOB MOYBHl B npefenax uceaenyemwuix PIT, cBoGox-
HHIX OT PaCTHTeJLHOCTH H TeHeH. Ilpu BHIGOpe yuacTka NouBH, penpe-
3eHTATHBHOIO 11 mocesa, o6pallajoch BHHMaHHe HA OCOGEHHOCTH IMO-
KPBITHA MOYBBl BETOWIbIO, ONAJOM W T. . C 1e/bl0 KOPPEKIHH 3Haue-
HHHA bs=2 ps, BBOJHMBIX J1aJiee B PACUCTHYIO CXEMY.

OTMeueHHBble BBIILE PA3JIHUHS B pa3Mepax NpobHBIX MJIOIIAL0K, HA
KOTOPBIX H3MepAaHCh b, ObLIH CBSI3aHBl Npeje BCero ¢ ocobeHHOo-
craMu cTpykrypsl PIT. Uem Goabuie 6bina BhpaykeHa HEOZHOPOAHOCTH
PII, tem Gosiblie 6bl1 pasMep NJONaJO0K, HX KOJHYECTBO M MOBTOP-
HOCTh H3MepeHHH Ha Kaxaod nmJuomanke. B wactmoern, aasa

! Hanpumep, Hcmoab3oBaHHEIL HaMmu OpuGop koucerpykuun B. A. Kopaneuwko
MO3BOJIieT NMPOBOJAMTL H3MEPeHHS B CTAallHOHAPHOM peXXHMe Haj ONHOH TOYKOMH.
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PACTHTE/IbHOCTH C KPYNHBIMH JIHCTbSIMH H BbIpaXKeHHOH DPSLKOBOCTBLIO
noceBa (cosi, KYKypysa) cpeilHHe 3HaueHHs b, npH QUKCHpoBaHHOM L
onpegeasnncs no 25—100 uamepeHuaM by aas oAHOA paboyeil 30HbI
cnekTpa. B moceBax y3KOMHCTHBIX 3JlaKOB (muleHuna, paiirpac) pas-
Mepbl OTAe/bHbIX (PHTO3/1EMEHTOB CYLIECTBEHHO MEHBIIe MTI'HOBEHHOIrO
noJig 3pexus npuGopa, MOSTOMY OHH NpPaKTHYECKH He BJMAIOT HA H3-
MEHUHBOCTh H3MepeHHBbIX 3HauyeHHH b;. Huxe npu onucaHuu Kamxjaoro
IKCMepHMeHTa YKa3bBalTcsl 06beMbl BHIGOPOK H3MepPeHHH b, a TaKkKe
0COGEHHOCTH [IPOBEeHHsI CaAMOr0 3KCNePUMEHTA.

4.2, CpaBHEHHe TEOPETHYECKHX M IKCMEPHMEHTAJNbHBIX TEHIEHUMI
Hamenennss CK$l cenbckoxoasiiicTBeHHBIX NOCEBOB

B sTom pasjese cpaBHHBAIOTCH 3aKOHOMEPHOCTH H3MEHEHHs b mo
pe3yabTaTaM YHCJIEHHBIX H HATYPHBIX 3KCNEPHMEHTOB B 3aBHCHMOCTH
OT Tpex BXOJHLIX MapaMeTpoB MoxeaH I'oyaiprana, XapaKTepH3yIOUIHX

COCTOSIHHE PACTHTENbHOCTH p, L H By, MPH pasiHUHBIX Q.

3asucumocts by or p. CornacHo pesy/abTaTaM  MOJE/JAHPOBAHHS
(pasa. 3.2), ¢yHKuus ba(p) sBAsieTCS MOHOTOHHO BO3pacraiollell H
MaKCHMaJibHas YYBCTBHTEJbHOCTb b) K H3MEHEHHIO p OTMedaercs AJs
naotueix PIIL. [lepsoe nosoikenne moATBepikpaercsi MHOTOUHC/ACHHBIMH
IKCIIePHMeHTaJbHbBIMH JIaHHBIMH, CBHIETEJbCTBYIOUUMH O COBNAjeHHH
¢opmbl cnekTpadbhblx KpHBhX PIT M oTaeabHbXx  (HTO3JEMEHTOB.
Kpome TOro, pesy/ibTaThl HCC/lelOBaHHSI BereTallHOHHOrO xojaa b; pa-
CTHTe/IbHbIX O0BEKTOB MOKa3aJH 3aKOHOMEepHOe YBeJuueHnde by B BH-
AHMOM JHanasoHe Ha 3aKJIUHTebHbIX 3Tanax BereTalHH MPH MOMKe-
TeHHH pacrenuit. OaHako Bonpoc o auddepeHUHAUHH Ce30HHHX H3-
MeHeHHH b B 3aBHCHMOCTH OT L HeJOCTaTOYHO OCBellleH B JHTepa-
TYype.

Jas npoBepkH BbIBojAa 06 yBeJMYEHHH Ce30HHOH JAMHAMHKH b no
Mepe CMBIKaHHS MOJOTa, CJeNyIOLUero H3 Pe3yJbTaTOB YHC/JAEHHBIX 9KC-
NepHMeHTOB, Obllla NMPOBejeHa CepHsl M3MepeHHH HAa MOCeBax O3HMO
NiIeHHIBl B nepuos denodas ot KOJNOLWEHHA A0 TOJHOH  CHeJOCTH.
[Tnomanks, Ha KOTOPBIX H3MEPSJHCh by H NMPOBOLHJCA MOJHBIH KOM-
NJIEKC ONHCAaHHBIX B pa3i. 4.1 HaGawonenuii, 3akjJaibiBaJHCh, B IOCe-
Bax ¢ L or 1,4 1o 5-u Gonee. [Tonyuennbie gaHuble, CrPYNTHPOBAHHbIE
JAJs  NOCEeBOB  DAa3JIHUHOH [NJOTHOCTH, NpeicTaBjeHbl B Tabua. 4.1.
Buytpn kaxmofi rpajauuu pesyabraThl AJs PasHbX (exodas oTpa-
MHKAlOT OTHOCHTE/IbHBIE H3MeHeHHs by, 06yc/OB/eHHbIe JOMHHHPYIOUIHM
BO3JleHCTBHEM H3MEHEeHHs IBeTa PACTHTENbHOCTH OT 3€JEHOTO A0 #KeJl-
Toro — Abs(p).

M3 npHBeIeHHBIX OUEHOK cJeAyeT, UTO 4YeM Bhlllle NJAOTHOCTH NO-
Jgora, teMm GoJibllle BhIpayKeHbl Ce30HHBIe H3MeHeHHd b;. Tak, B BH-
AuMoM pauanasone Ab,(p) npu L>5 B 2—2,7 pasa npeswimaoT
Aba(p) mpu L << 2. Oamako camu 3HaueHust Aba(p) MOTYT BapbHpo-
BaTb NPH Ji060H NJIOTHOCTH MOJIOra B 3aBHCHMOCTH OT OTTEHKOB JKeJl-
TOrO IBETA Ha 3aK/JIOYHTeNbHBIX (enodazax. B BUK-ngnanasone (cm.
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Tab6anua 4.1

Orsocureashble u3mexenns CKA Ab, (p) (%) noceeos o3umoii nueHHub!
Besoctas 1 B nepHoj KoJOLeHHe—NOJHAS crneaocTb. XepcoHckana o6aactb

Hapup, sicias manooGaayHas noroja, MoJyAeHHbIE Yachl

Xapakre-

PHCTHKE 550 HM 670 HM 80 Hm

Penodasza

Konowenue, y,=83 % 1
Kouowenune, ya=75 % 2
Hauano mosounofi cneJocTH 2
Kounen monousoil cnesoctu 2 23 BY —29
MoJI0YHO-BOCKOBAA CIe0CTh 2
[Tonnasn cnenocth (KeATHH LBeT pa- 2
cTenuil)

L=2+3

Konouwenne, ys=76 % 1 0,06 0,07 0,24
Konouense, ya=60 % 2 17 13 —13
Hauano mosounoil cresocTH 2 i7 13 —4
KoHel, MOJIOUHO# CneJocTH 2 17 23 11
BockoBas cnesoctb 2 38 57 8
TMonuaa cnenocth (xenTwiilt uBeT pa- 2 40 61 4
CTEHHH)
[Monnas cnenocts (KeaAto-6ypeiii UBeT 2 i7 30 —67
pacTteHui)

L=1,4+17
Konourenne, y,=75 % 1 0,08 0,09 0,22
Konomwenne, y,=63 % 2 16 22 8
BockoBas cneaocTb 2 27 47 17
Iloanaa cnenocts (keato-Gypeiit user 2 20 30 —23

pacrenuii)

[Ipumeuanne. 1—b, B dase Kojsomenus; 2-— Ab, paccuuTano kak pas-
HOCTb MeXJy b, Ha ¢eHodase Komowenns (aas 1) u b, na mocaeAyOUHX ¢eHO-

“' (p23ax, HOpPMHDOBaHHAA K MAaKCHMaJbHOMY H3 ABYX CpPaBHMBaeMblX 3HauYeHHH b,‘;

Ya — AOJA NOBEPXHOCTH qJHTOBJ'lEMEHTOB 3eJIeHOTO uBeTa.

pasa. 2.1) ce3oHHas AuMHaMuKa by BhHIpaxeHa cjgabo H onpeaensiercs

| [peHMyIIeCTBeHHO MOP(POAaHATOMHYECKHMH OCOGCHHOCTAMH (HTO3Ie-

MentoB. [lostoMy BLifiBJeHHasi TeHAeHUHS K NoHHKeHuwo b; B BUK-
JIHanasoHe CKopee BCEr0 €CTh CJeJCTBHE yBeJIHYEHHS BEPTHKAABHOCTH

B OpHeHTaluH (UTOJeMEHTOB, NPOUCXOAAIIEro Ha NO3AHHX GeHOoda-

3ax B moceBax MuieHHUOH (cM. pazn. 2.4 w 3.5). B meqnom ganHBe
Tabs. 4.1 xopouio coraacyloTcs ¢ pacyeTHLIMH 3aKOHOMEPHOCTSIMH H3-
MeHeHus by (p)-
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3asucumocto by or L. B pasn. 3.4 6GuIH cHOPMYHPOBAHBI Teope-
THYECKHE 3aKOHOMEPHOCTH H3MEHEHH:H b,x B 3aBHCHMOCTH OT IIJIOTHO-
cti nosora PII. Mx cpaBuenne c pesy.abTaTaMu H3MepeHHH, 0006-
HIeHHBIME B pa3f. 3.4.1, cBHUAeTeJbCTBYET O XOPOIIEM COOTBETCTBHH
TEOPeTHUECKHX TeHAEHIHH peanbHO HAOJIOJaeMHM B NPHpPOJE.
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Puc. 4.1. 3aBucnumocTb cpeannx suavenuft 5, u ux Koadpuunentos Bapuauuu Cuv or L
AJISi IOCEBOB PA3/MYHBLIX CENbCKOXO3AHCTBEHHBIX KyJbTyp. Hamup, fio>>45°, Hazemuue
H3MepeHHs,

Hauner Boan: a— 550 u 558 M, 6 — 670 HM, @ — 800 HM: I 03HMas MNIueHH

, ’ : 4= na, nas Kamxjon
TOUKH n=05-+15; 2 — pafirpac, denodasa userenne, n=25. 30 — s
JAHCT, n=40; 4 — cofl, n=6-+48; 5 — Kykypysa, n=15-32. = AT PeRA R

HekoTopble MaTepHa/bl BHIMOJHEHHEIX HAMH HaTYPHBIX H3MepeHHuii
npuBenensl B Taba. 4.2. B stoii e Tabaule yKasaHbl THIB CBSI3H Me-
XKy b, u L (cM. puc. 3.8), KOTOpPHE TEOPeTHUECKH BO3MOMKHbI npH
KOMGHHALMAX P H ps, 3a(HKCHPOBAHHBIX B XOe sKcnepHMeHTOB. CooT-
BeTCTBYIOLLHE PAadHKH, NOJyYeHHbIe N0 PE3yJbTAaTaM Ha3eMHBIX H3Me-
penuii, npexcrasiensl Ha puc. 4.1. CpaBHeHHe SKCIEPHMEHTAJbHBIX
(puc. 4.1) u reopernueckux (rabia. 4.2) TeHeHUMEi MOKA3BIBAET WX
Xopolee COrJiacoBaHHe /15l BCeX H3YUeHHHIX 06BbeK10B.

B pasza. 3.4 6ui0 noxasauo, uro B cayyae PII, chopMupoBantoro
HENpO3paiuHBIMH BePTHKAJLHHIMH  (DHTOS/JEMEHTaMH, TeOopeTHuecKas
bynxuus by(L) ABAfeTCH npeMMyLIECTBEHHO Y6LIBalOWIEH, HE3ABHCHMO
OT KOMOHHAUHH p H ps. [Tocnennee o3HauaerT coxpaHeHHe YKa3aHHOTo
BHAa QYHKUHH AJA J11060ro CneKTPajbHOTO JHanasoHa H B TO e
BpeMs /A OXHOTO AHANa3oHa, HO NMPH H3MEHeHHH OKPACKH PaCTHTE]b-
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. Ta6anua 4.2
- Teopernueckuil THN 3aBMCHMOCTH b 5 (L) Ans mccaenoBaHHbix 06beKTOB

3 Opuenrauns du- TeopeThueckuft THI
~ Obnexr, ¢enodasa Togm%imaa A Hm p Py c“g; :e}_""“
@

Osumas nuenu- | Bauskas K cde- | 558 0,20 0,08 Bauaka k Hefi-
1a, UBeTeHHe PHUYECKO# ¢ OT- TPAJBHOR
KIOHeHHEM 670 0,15 0,13 o
B cropony Bep- | 800 0,50 0,20 i
THKAJBHOCTH 5

Cos, KoHell JH- 48,7 558 0,23 0,06 banska K He#-
croobpasoBaHus 670 0,10 0,075 | tpanbHoil
800 0,47 0,10 +
Paiirpac, use- 60—67 558 | 0,18—0,29 | 0,08 +
TEeHHE 670 | 0,06—0,10 | 0,10 =
800 | 0,45—0,55 | 0,15 e
Paiirpac, 27—47 558 | 0,17—0,23 | 0,08 -+
4—5-ii nHCT 670 | 0,056—0,09 | 0,10 ik
800 | 0,44—0,50 | 0,15 +

lMMpumeuanue. [lmoc (+) osHavaer, 4T0 QYHKUHA BO3pacTaioulafd, MHHYC
(—)— yGuiBalomas.

B

HOCTH M/uad [BeTa nousbl. Ilpu AOMHHHPOBAHMH 3eJleHOrO IBeTa pa-
CTeHHil 3aBHCHMOCTb Mexkay b, u L naunbojee BhipaXkeHa B KPacHOH
ofaacTH BHAMMOro jauanaszona (cm. puc. 3.8). IlpoBepka aToii Teope-
THYECKOH 3aKOHOMEDPHOCTH NpPeACTaB/sieT HHTepec B CBA3H ¢ OcoGeH-
HOCTAMH (PakKUHOHHOTO COCTaBa MOCEBOB 3JIAKOBHIX KYJbTYp (cM.
paza. 2.3). [TockosbKY B NpHpPOJe YHCTO BePTHKalbHasl OPHEHTAIHHA
QHTO3/1eMeHTOB He BCTPeyaeTcf, TO TaKOHl THN OpHEHTAUHH B HaUINX

. ONBITAX Ha ToceBax INIUIEHHIHI HMHTHPOBAJICA ITyTeM IIOJHOro ynaaJe-

HUSL JHCTheB ¢ pactenuil. Takum o6pasoM OBIJIO MOATOTOBJEHO MATH
naouanok pasmepom 50%50 cm ¢ rycroroii crebiaecrod oT 144 no

-~ 520 cr/m2 Ha stux naomaakax B nepHofd deHogassl NBeTeHHS NPO-

BOAHJHCL H3MepeHHS by npu he=53 < 65°.

Ias cpaBHEHHS TEOPETHYECKHX M 3KCIEPHMEHTA/IbHBIX TeHACHUHH
H3Menenust bx(L) TMpH BepTHKAJLHOH OPHEHTALMHH HHXe MPHBOAATCS
OTHOCHTE/JbHBIE XAaPaKTEPHCTHKH bj, NMOJyueHHble KaK OTHOIIeHHe by,

| H3MEpeHHOr0 WJH PAacCYHTAHHOrO NPH HEKOTOpOM 3HAYeHHH Lepx,
. K b npu MakcHMaJbHOM 3HaueHHH Ler.x=0,76:

Lep 4 x=0,52 Loy 4 g=0,45 Ler 4 x=0,31 Ler 4 x=0,18
Y
pacu. H3M. pacu. H3M. pacu. H3M. pacu. HaM,
575 1,07 1,08 1,10 1,09 1,14 1,14 .21 1,16
675 14 1,18 1,15 £, 21 1. 23 1,30 1,33 1,31
805 1,04 1,01 i 1.02 1,09 1,07 1,12 1.18




M3 3TuX JaHHBIX BHAHO, UTO B CJyude BePTHKAJIBHOM OPHEHTAIlHH yBe-
JnuenHe L compoBoxpaercs cuumxkennem by PIT Bo Bcex paGoumx so-
Hax crnekrpa. JTOT pesyJbTaT MOJHOCTBIO MOATBEPIKAaeT TeOpeTHue-
CKHE BbIBOJBI, YTO YKAa3bIBAET HA MPHHLUMIHAJIBHO BepHoe ONUCAHHe
Mojenbio [oyiapuana oTpaKeHHs paaMalHM [0JOTOM C BepPTHKAJb-
HBEIMH QHTO3JIEMEHTAMH.

Biusnne opuentanuu ¢urosNemeHToB Ha BHA yukumH by (L)
T03BOJISIET TAKMKe NPOCJACAHTh PHC. 4.1, H3 KOTOPOTrO CJeAyeT, 4TO NpH
PaBHBIX 3HAYCHHAX L OTKJOHEHHS OPHEHTALMH B CTOPOHY BePTHKAMb-
HOCTH Ha GoJjee nosjueit denodase B moceBax paiirpaca conpoBoxaa-
€TCsl NMOBBIIIEHHEM UYBCTBHTEJNbHOCTH b K Bapuauusm L. Tem caMbim

SKCNepHMEHTa/IbHO NpoBepeHa TeHIeHLHs, yCTaHOBJAEHHAs B pasi. 3.4
(cm. Taba. 3.9).

3asucumocts by or 0y Wccnenosanue sasucumoctd b, PIT or
04 MPOBOAMJIOCH B MMHTALHOHHBIX ONMBITAX HA [IpAMEepe NOCEBOB 03H-

MOH H SIPOBOH MHiIeHHUbl, pasauyawmuxcs no L, p, 1, ps, Oy U asu-
MyTy noJeriiux pacreddd (ra6J. 4.3). B npenenax xamjaoro u3 noce-
BOB BBHIGHPA/JMCh OJHOPOJAHBIE YYACTKH, KOTOpble pa3buBasich HA H—
6 niomanox. Onua nioulagka ¢ HeHapyUIeHHOR CTPYKTYPOHl ABAAIACH
KOHTPOJIbHOH, HA BTOPO# BCe PACTeHHs YJAJSJIHCh C LeJbl0 NOJYYeHHs
3HAYeHHH bsA s, COOTBETCTBYIOIHX KOHKPETHBIM YCJOBHSM H3Mepe-
nuii. Ha octaabupix niomaakax HMHTHPOBAJOCH MoJieraHue pacTeHmil.
B nepsom ombite (Bapuant A) pacTenHs MWMeaH PasAHUHHI yroa ua-
Kaona crebJjeil Npu OAMHAKOBOM a3HMyTe; BO BTOPOM OMbITe (Bap-

auT B) npu ¢pukcupoBanHoM cpepnem yrae Hakjaoua crebaeli  Oep
Co3/aBasiach PasjuyHas asUMyTajlbHasi OPHEHTALHs pacTeHuii.

Kak caexyer u3 cpaBmenuss MarepuasoB pasa. 3.5, taba. 4.3 u
[18, 29], TeopeTHyeckHe 3aKOHOMEPHOCTH H3MEHEHHS bj, BHI3BAHHbBIE
OTK/JIOHEHHEM OPHEHTAllHH B CTOPOHY FOPH30HTAJbBHOCTH, NOJATBEPK1a-
IoTCSI HATYPHBIM 3KCNEpPHMeHTOM. Bo-mepBHIX, MPH 3amaHHBIX KOMGH-

Hauusax L, p u p; ymenbimenne Oy compoBoxkaaercs yBeqHueHHeM by
BO Bcex paboduX 30HAX CHEKTPA. BO-BTOPHIX, MHHHMAJbHble H3MeHe-
Hus by, o6yc/OB/NeHHBIe MOJEraHHEM, OTMEUAIOTCA B KpacHoil o6aacti
BHAHMOTO [HANa30Ha NPH COYCTAHHH TEMHBIX MOYB H 3eJeHOr0 IBeTa
pacTeHui, T. e. HU3KHX 3HAYeHHH p U p,. B-TpeThuX, UyBCTBHTENBHOCTD

by X M3MeHeHHIO Oy Bo3pacTaeT Mo Mepe yBeJHYeHHa niotHoctH PIT.
Onnako, kak caenyer u3 T1aba. 4.3, by NpH NOJeraHHH BapbHPYIOT
B 3aBHCHMOCTH OT a3UMYTaJbHOH OpPHeHTAIMH NOJErIUX pacTeHHil,
YTO, BepOsATHEE BCero, CBA3aHO C HAJHUHEM 3€PKaJLHOH COCTaB/SO-
ule#i B yrJioBOM pacnpefeleHHH PaiMalHH, OTPaXKeHHOH CTebasIMH.

Takum o6pasom, mogens I'oyapnana kayecTBeHHO MPaBHJABHO OMH-
CHIBACT H3MEHEHHs b, BHI3BaHHBle nojerandeM pactenuii. IIpu stom
HeydeT B MOJEJNH HHAMKATPHCHI OTPaKeHHS OTAEJbHHIX (HTO3JEMeH-
TOB He MO3BOJIACT OLEHHTbL H3MEHYHBOCTH by, 0OYC/NOBAEHHYIO O0CcOBeH-
HOCTSIMH a3HMYTaJbHOH OPHEHTAUUH PACTEHHH.
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Ganua 4.3
HOCHTE/LHbIE 3HAYECHHS W3MEPEHHbIX D, MOJErmHX NOCeBOB ninesnIb !

by b
5 ol
= 5°
&
T
denodasa L % A BM p Py ¢
g 8590 | 30—35 20-25. 10—15
o

A. Opuentauus pacTeHHil Ha BOCTOK NpH MEPEMeHHOM yrie
HakJaoua crebaeit

M -sockosas [0,9—1,3| 35 B75 0,23 10,08 |-1,0 1,5 1.7 [,8
cngﬁgggf ) 670 | 0,24 | 0,06 | 1,0 ], 2 1,4 1.3
805 | 0,55 0,08 1,0 1.5 L7 1%
O /"2y
Z s
3HMYT,
denodasa L % A HM P P i
§ 0 180 90 270
=]

B. ¥Yron naknona crebaeit 15—20° npu nepeMeHHOM a3HMyTe NOJETLIHX pacTeHHH

HUSA 3 144 | 558 (0,29 10,09 1,4 | 1,4 1,6 ] 1.,b

e e 1 670 1.0, 2571 0, B 120 F B gl | 1ad
800 |'0.54 |0k 141 Eh b b

Bockosas cnenocts | 3—4 60 | H50 [ 0,34 | 0,18] 2,1 | T 0 e T 2,0
B0 [0 510 2.3 | 20 [ 25 | 2.2

840 | 0,57 0,26 | 2.1 L 1.9

! 3uauenun b, noserwiHx NOCeBOB HOPMHPOBAHE K b, KOHTPOJBHOTO YuacTKa
NUeHHIB HOPMAJBHOTO COCTOSHHA.

3asucumocto by, or L u 0p. B apyroii cepud HMHTALMOHHBIX OIlbI-
TOB, MOCTaBJEHHBIX Ha MOCEeBaxX ILIEHHIBl JKeJTOro LBeTa, OJHOBpe-

MeHHO H3MeHslaHch L u Oy Jlas 3Toro Ha mMOArOoTOBJEHHBIX IJIOIIAl-
KaxX, BOKPYr KOTOpbIX ObliH yOpaHbl cocejHHe pacTeHHs, YTOOBI HC-
K/II0YHTh BO3MOXKHOE BJIMSIHHE TeHeH OT HHX, MOCJe]0BaTe/IbHO H3bl-
MaJIHCh JIHCThS H KOJIOCHA.

B nmepBo#i cepHH ONBITOB BHauaJje YAalAJHCh JHCTbA, TeM CaMbIM

HCKYCCTBEHHO yMeHblIajgocs L B couetaHuu ¢ yBeaunuyeHueM By Kax
mokas3ano B pasia. 3.4 u 3.5, caeacTBHeM NOAOOHBIX H3MEHEHHH SIBJIfA-
ercsi y6niBanue b;. AHANOrHYHBIR Pe3yJabTaT YCTAHOBJEH H SKCNEPH-
MeHTanabHO (Ta6a. 4.4A, BapuaHTt «a»). [anee 3a cuer ypaneHHs Ko-
JIOCbeB JIOCTHraJoch yMeHblUeHHe L TNpH COXPaHEeHHH BePTHKAJIbHOM
opuentauun. Kaxk suano us ta6a. 4.4A (Bapuanr «G6»), ykasauuoe
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Ta6anua 4.4

Ornocurensubie u3mMehennss CKA (%) B uMuraumonHpx onbitax
Ha nocepax MNIIEHHLbI

(nnomwanka 25X 25 cM, denodasa BoCKOBas — NoAHAR CHEJOCTD).
Hanup, 0.=0,10-- 0,25, ks> 56°

by, (b3
Tun CTPYKTYPH Bapuaut L ObnacTh CekTpa
senenas KpacHan
A

I. Henapywennuit 1,83 100 100
Y6pausl JHCTBS a 0,73 71 53
Y6pausl KosoCchs 6 0,58 87 68

2. HenapyuwesHsiil 1,10 100 100
Y6paHbl JHCTBSR a 0,62 44 €8
V6panu KOJOCHH 6 0,51 97 8l

3. Henapymenuuit 4,82 100 100

Y6panu JHCTbS
Y6pausl KoJ0Chs

(=8 -]
g
oo
=3
o0
=]

B
1. HenapylneHHbH 6,49 100 100
Y6paus KOJAOCHA a 5,90 I 100 100
Y6paHsl AHCTHA & 2,40 81 90

Illpuveuanue. bai/bx — oTHOWleHHe b, K b, nOCeBOR ¢ HeHapyLeHHOH
i
CTPYKTYpOH.

usmenensne cTpykrypu PII npuBeso k Bo3pacTanuio b, no cCpPaBHEHHIO
¢ by, B BapHaHTe «a». JTa TeHJEHIHS BIMOJHE COOTBETCTBYET pacuer-
HBIM 3aBHCHMOCTHM Mexay b, u L B cayuae BepTHKaJbHOH OpHEH-
TallHH.

Bo BTOpoM omnbiTe BHayaje yAaJSJHCh KOJIOCHS, a 3aTEM JIHCThS.
Tem caMBIM nepBOHAaya/ bHO JOCTHraJOCh YMeHblIeHHe L B coueTaHum
C OTKJOHEHHEM OpHEeHTallHH B CTOPOHY TropH3oHTajabHOCTH. M3 pan-
HBIX Tabn. 4.4B BuaHO, UTO H3BATHE KOJOCHEB He NOBJEKIO 3a coboi
H3MeHeHHH B bj. DTO BMOJIHE JOTHYHO YKJIaJblBA€TCs B TNpeacTaBle-
HHUs, cJeAylollHe H3 aHaau3a Mofeau [oyapuaHa, COrJIacHO KOTOPBIM
IIpH TaKOM H3MeHeHHH cTPYKTYPH PII nmpoHcXOAHT B3auMHAas KOMIeH-
calHs ABYX pAa3HOHANpaBJ/eHHBIX TeHAeHUHH H3MeHeHHS by 3a cuer

L u B_cb (cMm. pa3n. 3.4 u 3.5). lansueliuee yjpajieHHe JHCThEB C pa-

CTeHHH NPHBOXHT KaK K yMeHbIIeHHIO L, TaK H K YBeJHUEHHIO 0,
172

9. e. CO37aeTCsl CHTyallHsi, aHAJIOTHYHAs BapPHAHTY «a» B taba. 4.4A,
IpH KOTOPOH TeOpeTHYECKH AOJKHO NMPOHCXOAHUTH CHHIKEHHE ba.

* *

TakuM 06pa3oM, CepHH NPOBeJeHHBIX 3KCMEPHMEHTOB TNOATBEp-

| AWM COOTBEeTCTBHe Mojean [OyApHaHa pealbHbHIM NPUPOAHBIM CHTYya-
uuaAM. Mojiesib KauecTBEHHO MPABHJIBHO ONMCBIBAET TEHIEHIIHH H3MeHe-

| uus by AAS HaZHpa B 3aBHCHMOCTH ot o, L u 8g. Kpome Toro, nmura-
| LMOHHBIE OMBITH AOKa3aJH XOpollee COOTBETCTBHE DAacueTHBIX H 3KC-

NepHMeHTalbHbIX 3aBHCHMOCTEH NpH OAHOBPEMEHHOM H3MeHeHHH OBYX

" napamerpos ctpyktypsl PIT (L u 8g). OueBnaHO, 410 nocaefHH# Ba-
. puant aBasieTcss HauboJjee CAOKHBIM NpH MNPOBEPKE aJleKBaTHOCTH

MOJelH H B TO Ke BpeMs HaHGoJee BepOsiTHHIM B NPHPOAHBIX YCJO-

. BHAX.

4.3. CpaBHeHue PacHeTHLIX H H3IMEPEHHBIX 3HAYEHHH CKA

AnexkBaTHOCTh Mojean [oyapuana Ha KOJHYECTBEHHOM  YPOBHE
OlleHHBAJaCh Ha OCHOBe CPaBHEHHS H3MePeHHBIX H pacyeTHbIX 3Ha-
qenuii by AIf OLHOTO H TOTO K€ PacTHTeAbHOro O6bekra. Pacuer BHI-
noagsisics Ha DBM npH 3aiaHMH 3HAYeHHH BXOJAHbIX MapamMeTpoB Mo-
JeJH, NMOJYYEHHBIX B XOJe KOHKPETHOro 3KCNepuMeHTa, ANd he u
D3/Q3, COOTBETCTBYIOUIAX YCAOBHAM H3MepPeHHH.

B kauecTBe XapaKTePHCTHKH COTJacOBaHUf PacueTHbIX M H3MepeH-
HBIX b) MCIONbL30BAJHCH OLEHKH OTKJOHeHHH A:

A= (ba, — ba,)/ b, (4.1)

TIpoBepka TeopeTHYECKOH MOAe/]H B NPOCTPAHCTBE €€ NapaMeTpoB

- Guiia BHIMOJIHEHA HA NpPHMepe TOCEBOB MUIEHHUbL, pairpaca, COn H

KyKypysbl. OcHOBHO/ 00beM 3KCnepHMeHTOB Oblil MpOBeJeH Ha moce-

. Bax mienuub, Kak Belylleil 3epHOBOf KyJbTYPhl CTemHBIX PaiiOHOB

Yxpauubl. Pafirpac GblJl BKJIOYEH B NMPOrpammy HCCJie OBaHHA Kak

. ellle 0JHH BAPHAHT Y3KOJHCTHBIX 3J1aKOB B aonoJineHHe K MIIeHHLe H
. KaxK OJIHMH H3 BHAOB NMEepPCNeKTHBHBIX KOPMOBBIX KyJAbTYypP. B orauyue

OT mleHHIb W pafirpaca, cosi ® KYKypy3a HMeIOT KpPYyNHble JHCTbA,

~ Kpome TOro, moceBbl STHX KYJIbTYp J0 CMBIKaHHS 0JIOra XapaKTepH-
. 3yIlOTCSI BhpaXKeHHOH PAAKOBOH cTpykTypoil. Brawuenne B nporpaMmmy

HceleIOoBaHUiA COH H KYKYPY3bl MO3BOJIHJIO OLEHHTH NPHMEHHMOCTb MO-
neau [oyapuana AJs ONHCAHHS MpoUECCd OTPaXKeHHs PAaCTHTEIbHBIX
06BEKTOB C 3aBefOMO KPYNHBIMH pasMepaMu (QHTO3/IeMEHTOB H YMNO-
pAAOUEHHO MPOCTPAHCTBEHHON CTPYKTYPO#.

M3 Bcero 3kCnepHMeHTAIbHOIO MaTepHana, NoJayyeHHOro B TEHUCHHE
yethipex Jer Ha TeppuropHH Xepconckofi o6anact u Moanasuu, npu

‘_ npoBepke aieKBaTHOCTH TeOPETH‘lGCKOE MOJIeJIH HCIIOJIb30BaJOCh CJe-

Aylollee YHCIO H3MepeHuil: AJAs 03HMOH H apoBoii mimeHHub — 2410,
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paiirpaca — 1350, kykypysel —360 u con —563. B ykasanuble 00b-
eMbl BbIGOPOK OBIJIM BKJIOYEeHH pe3yJsbTaThl H3MepeHHH b, npoBejeH-
HbIX TOJLKO NpH hg >> 45° u sAcHoli ManooGaaunoil noroge. Orbpa-
KOBKa MaTepHaJoB NPOBOAHJIACH B OCHOBHOM HCXOAs H3 CcTaGUIBHOCTH
3Havenud D;/Qs, CKOPOCTH H HANpPaBJeHHs BeTpa B TeueHHe OJHOH ce-
pHH HaAGMIOACHHH.

Tlocesol nuwenuybl. st NPOBEPKH aAeKBATHOCTH MOJE/NH MpPHBJe-
KaJHch JaHHble H3MepPeHHH, IPOBE/EHHBIX B MEePHOJ KOJOIMIEeHHe — MoJ-
Hasl CMNeJOCTh Ha CeJbCKOXO3SICTBEHHBIX MOJISIX C MOCEBAMH O3MMOM
nuenuubl (copr Besocrasi 1) u Ha ONBITHBHIX JeNsHKax ¢ SPOBO# mile-
HHUe# (copt CapatoBckas 42). Bo Bcex cayuasix mouBbl OLLIH Npej-
CTaBJleHbl I0XHBIMH uepHodemMaMu. HecmoTps Ha To urto ajs mmie-
HHIBI HaMH ObliH  nogydeubl ofGOO6lIeHHBIE CHCTEMATH3HPOBAHHLIC
OLleHKH (DHTOMETPHYECKHX MAPAMETPOB M ONTHYECKHX CBOHCTB OTAE]b-
HbIX (DHTO3JIeMEHTOB, /s KaJ0ro BapHaHTa MJOMIAJ0K HAXOAHJHCh
KOHKDETHBIe 3HAaUeHHSI BXOAHBIX MapaMeTpoB. DTO MO3BOJH/IO MHHH-
MH3HPOBAaTh BO3MOXKHBIe OWIHOGKH pacuera b;. Ho Tak Kak He Bcerja
0 TEeXHHYECKHM IPHYHHIAM Yy[1aBajoch OLHOBPEMEHHO C IIOJEBBIMH
H3MepeHHSIMH b; mpoBecTH nabopaTopHble H3MEPeHHS p H T, TO 3aBe-
IOMO cOXpaHsJcs HCTOYHHK owlHOOK pacueTa b) 3a cueT pacmpocTpa-
HeHHS JJIsl OTAeJbHBIX BaPHAHTOB OMBITOB cpelHHX no ¢eHodase 3Ha-
YeHHH p H T.

CpaBHeHHe H3MEPEHHHIX M PacYeTHHIX b; MPOBOJAMJIOCH C HCIOJb-
30BaHHEM pe3y/bTAaTOB, OCPeJHEHHBIX 3a ONHY CepHI0 H3MepeHHH IJaA
KOHKpPeTHOH mmomanaku. Uncio u3MepeHHE B CepHH A KaXaoH H3
paGounx 30H cmektpa koaebanoce or 1 mo 6, uro ompeaensiioch He
TOJBKO OJHOPOLHOCTbIO OOBEKTA, HO H KOHCTPYKTHBHBIMH OCOOEHHO-
CTAMH Ha3eMHBIX MPHOOPoB. CepHH A5 NJOMIALOK NMOBTOPSJIHCH 4Ye-
pes 10—30 MHH B 3aBHCHMOCTH OT YCJOBH{i 00/J1aYHOCTH, CKOPOCTH
H HamnpaBJieHHS BeTpa, KOJHYeCTBA OJHOBPEMEHHO 06CIelyeMBIX MJ0-
MAaj0K M HX yJAaJeHHOCTH Apyr oT apyra. Hampuwmep, ecanm omgHoBpe-
MeHHO GBLJIO MOATOTOBJEHO K H3MEpPeHHAM MATh MJIOUIAJ0K pPasMepoMm
1 M2, To npu GAaronpUATHBIX MOTOAHBIX YCIOBHSX AaAs hg > 60° mo
Kaxnofi pabouyeit 3oHe criekTpa peadbHasi BEGOpKa cocrosisia u3 60—
90 usmepennit uau u3 10—15 ocpeaHEeHHBIX NO CePHAM 3HAYEHHH bj.
DTH JaHHBE JMONMOJHAJHCH Pe3yabTaTaMH u3MepeHuit b, Ha pacrnojo-
JKeHHO#l paaoM 1mJollanke ¢ oroJeHHo# mouBofi. lasee onenka A npo-
BOAHJIAcCh HAa OCHOBe CPABHEHHS pAacyYeTHOTO AJs IJIOmMAaiKH by H
OCPeHEHHOTO 3a CePHI0 3HAUYEHHS H3MEPEHHOro bj.

Jaunpie Taba. 4.5 XxapaxkTepH3VIOT BHIfIBJEHHBIE OTKJOHEHHA Me-
MOy pacueTHBIMM H H3MepeHHBIMH 3HauYeHHAMH by no Bcelt BHIGOpPKE

TaGanua 4.5

BeposaTiocTe p a6coMmOTHRX 3Hauenuil oTkaoHenui |A| pacuerHbix by
OT H3MEPEHHBIX b; AAA NMOCEBOB NMLUEHHUbI.
Hannp, hs;>45°, n=2356
[ &] % . <5 6—10 11—15 16—20 21—25 26—30 31—35 36—45 =>46
s o LA S0 IR0 10SIT0HLE 0,15 0,12 0,05 0,03 0,02 0,04
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g nocepoB mmendusl. Cpennee OTKJIOHEHHE paC‘{eTHHé( by 3a me-
0/l KOJOLIeHHe — [OJHas CHelocTh  COCTaBJsAeT 15 %, 2sngul1er.1
3 86 Uy cayuaeB pacXoXkIeHHA B OLEHKax b) He MPeBbLIUAIT o - 2
. [lpu npoBepKe aAeKBATHOCTH MOAE/]H HE OLIJIO NMOJYYEHO KaKHX_
A160 TPUHIHNHAALHBIX PACXOXK/EHHH B OLEHKaxX by Ans pasHBIX (’pe-
opas (taba. 4.6), xors caeayer NOAUCPKHYTE, YTO 3HAYEHHS BXOJ

Ta6auua 4.6

XapakTepucTHKH a0COMOTHBIX 3HAueHHil OTKJIOHEHHA
|A] (%) pacueTnbix b, OT W3MePEHHHIX b, maA MoCceBoB

SAPOBOH NUIEHHUb H2 Pa3HbIX tenodasax.
Hapup, he>45° L=0,6+2,5

Haxonsennsle 4actoTsl, %
- Konowenue Bockopas crnejocTb
<5 26,3 20,8
<10 46,1 41,7
<15 60,9 5f1,1
<20 77,9 83,3
<25 86,7 91,6
| & | 15,4 13,3

IMpumeuanune J[na penopass KOJOWEHHE 1= 182,
115 BOCKOBO# crenocTH n==384.

| HBIX nmapaMeTpoB Mojiesid, OnpejeeHHble HAa MO3LHHX denodasax,
| uMeloT GOMbLIHE MOTPElIHOCTH H3-33 CJAO0XKHOH KOHQUrypallHH yChiXaio-
" mux auctbeB. M3 Taba. 4.7 Takie OYeBHJHO, UTO MOAEJb Toynpuana
| 103BOASIET PACCYNTHIBATL by MPAKTHUECKH C OJIMHAKOBLIM OTKJOHEHHEM
| or namepernbix b, B BuiumMom u B BUK-ananasowe. OrcyrcTBue cH-
| cTeMaTHUECKHX OTK/AOHeHHH Kakoro-iufo 3HaKa  CBHAETEJLCTBYET
' 0 TOM, YyTO MOJE]b AOCTATOYHO aJeKBAaTHO ONHCHIBAET mMpoiecc oTpa-

f)KeHHH pagMalMi MoceBaMu MUIeHHUbl AJHA yC.JIOBﬂﬁ BU3HPOBaHHUA
"B HaAup u hy > 45°.
: Ta6auua 4.7
CpenHue OTKJOHEHHA A pacueTHBIX b; OT H3MEPEHHBIX
B PA3JMYHbLIX 06JACTAX CNEKTPA JNA NOCEBOB MUIEHHIbL
Hapup, he>>45°, n=2356
O6nacTh CHeKTpa A Y 18] %
3eseHnas L 1 e RO R 14,8
Kpacnas =12 Dyu. 151 16,1
BHK-ananason —itd.. . 13,0 13,5
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B 7o ke BpeMa Ha KOHKpeTHHIX IJIOIAAKAX COOTHOLICHHE MeXK Iy
TMOJIOKHTENLHHMH H OTPHUATEIbHBIMH OTKIOHEHHSMH MOTYT BapbHDO-
BaTb (Tabua. 4.8) Kak No O6BEKTHBHBIM, TaK H CyOBEKTHBHBIM MPHYH-

Tabauua 4.8
Xapaxrcpucmxu MNOJIOMHTENbHBIX H o-rpuua'renbnux

oTkAoHeHH# A (%) pacueTHmix b, ©T namepenuwix b A

Ajsi moceBa APOBOH MueHHum Ha QeHodazax
KOJIOIEHHe —LiBETEHHe,

Hapup, he>45°, L>25, n=314

Hakonneunsie yacrorsi, 9
A Apasnm ;:;::;gﬂah"n"uam BHK- nnanason
+A —A 1A ] Hl =i A
<5 20 29 22 23 38 928
<l10 38 53 41 35 69 46
<15 49 68 54 57 85 66
<20 70 86 79 70 94 78
<_25 80 92 91 86 100 91
A 18 12 16 4 9 M

Ham. [lociepnne cOCTOAT mpekie BCEro B HETOYHOCTH 3ajaHus 3Ha-
YCHHH BXOAHBIX aPaMeTPOB MOJE/NH, a OObeKTHBHBIE SIBJISIOTCA CJIef-
CTBHCM OrPaHHYEHHH, 32/10XKEHHBIX B PACYETHYIO CXeMY.

Kak yxe ormeuanocs, nas oraenbubix BAapPHAHTOB ONBITOB OCHOB-
HBHIE NOTPellHOCTH MOLJIM BO3HHKATL NPH 3aJlaHHH 3HAYeHHH ONTHUe-
CKHX XapaKTEPHCTHK (PHTO3/IEMEHTOB, XOTS OTK/IOHEHHS p B KOHKpeT-

HBIX CHTYaUM#X OT CPeHHX AAs TeKylleH (eHodasb 3HaueHwuii B He
npesbimani 20 %. B pasx. 2.3 6bu10 nokasamo, u4To OWHGKH onpene-
JICHHSI OCHOBHOrO mapamerpa cTPyKTypsl PIT L 3aBHCAT OT HCHOE-
3YEMOH METOAMKH M MOryT nocturath =20 %. Hs puc. 3.5 a Buano,
UTO OTKJIOHEHHA 3HayeHHd p nopsaaka 20 % BHI3BIBAIOT OTHOCHTE/b-
HBIE H3MEHEHHA pacyeTHBIX b, Ans moceBoB ¢ L=0,5—=3 nopsaaKa
5—22 % . Takxe us TEOPETHUECKHX OLEHOK CJIellyeT, 4TO MOrpelIHO-
CTH B onpejieseHHH L DOJMKHbI CKAa3LiBATHCS HA PACYETHBIX 3HAYCHHSX
bx B BHAMMOM nHanasoue mpu L << 3, a B BUK-1nanasone — npu L <
<5 (cMm. pasn. 3.4). B uenom c yuerom NorpeiiHocTed  3afaHHbIX
SHA4YeHHH BXOJHBIX MAPaMETPOB OPHEHTHPOBOUHO MOMKHO MPHHATL pe-
4JbHYIO TOUHOCTb pacuera cpejHero by AJS MAOMIALKH nopsanka 10 9.

[lpu aunanuse npuuun popmupopanus b; Heabas HFHOPHPOBAaTh H
OWIMOKH MOJeBBIX M3MepeHHH b;. CymMapHas omuGka H3MepPeHHbIX
SHAYeHHH b) ONpeneasieTCs HHCTPYMEHTANbHOH OMWHOKOH H H3MeHuH-
BOCTbIO b; B mpegenax cnekTpopoToMeTpupyeMoit mnaomanku. Kak
OTME4a/0Ch BhllUE, HHCTPYMEHTAJIbHAs OIHOKA He mpeBbmaer =8 0.
B To xe Bpems owu6ku ocpexnenus by no 15 Toukam [l BH3YaJbHO
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ONHOPOAHON NJOIHIAAKH 33 OJAHY CepHI0 H3MePeHHHl MOTryT NOCTHTaTh
+15 %, a OTKJOHEHHS OTAeJNbHBIX b OT cpenHero sHaueHus — 30 %.
B wrore peanbnas cymmapuas omM0Ka H3MepPEeHHOrO CpeiHero aHaye-
HHS b; 4Jd OJHOH NJOLLaAKH MOXKeT cocTaBHTh =+ 13 =— 16 %, xots
npusesennbie B pabore D. Lord, R. L. Desjardins, P. A. Dube
(1985 r.) orkanoHenusa pocruraior 60 % B KpacHol o6jacTH BHAHMOrO
auanasona u 40 Y% B BHUK-guanasone.

Takum o6pasom, norpeiiHocTh pacuera b H OWHGKH H3MEPEHHBIX
b, comoctaBUMBI ¢ npeoGiagalomUMH 3HavyenHsMH A (taba. 4.5, 4.6
H 4.8). YuuTeiBas M3J0XeHHBIe Bhe coobparKeHHs, a TaK:Ke CpPaBHH-
TEJbHO HEBBICOKYIO TOUHOCTb MPAMBIX H3MepeHHH (HTOMETPHYECKHX
napaMeTpoB NpPH MAaccOBHX O0O6C/AeNOBAHHIX  CEAbCKOXO03AHCTBEHHBIX
noJiefi, KOTOpblEé HCMOJAb3YIOTCA NPH HHTEPNpeTAalHH JAUCTAHIUOHHBIX
uaMmepenuii [88], HOCTHTHYTYIO TOYHOCTb pacueToB bj AJaS MOCEBOB
MIIEHHIIBl C MTOMOILBIO MOaean [oyapHana MOXKHO OLEHHTb KakK BIOJHE
NpUEMJIeMYIO.

HecMoTpsi Ha XOpomlylo CXOAHMOCTb PacyeTHBIX M H3MepeHHBIX bj
Ha ypoBHe CPeJlHHX OLEHOK, CYIIeCTBYIOT CHTyallHH, Koraa |A| 3ua-
uyHTeabHO Bhile 25 %. JloMHHHpOBaHHE NPH 3TOM OTPHUATENbHBHIX A
[O3BOJISIET NPELNoJaraTh HaJuuue OOBeKTHBHBIX NPHYHH, BHI3HIBAIO-
uux QopMHpoBaHHe yKa3aHHBIX OTKJoHeHud. [lokasaTtenbHbIM sBJS-
eTcsl TaKXe TO, YTO B NOAABJASIONEM GOJIbIIMHCTBE C/AyYaeB MaKCH-
MaJlbHbBle OTpPHIaTeJbHble A BO Bcex paboyMx 30HAX COEKTpa oTMeda-
IOTCS i COMKHYTHX noceBoB. Tak, Hamnpumep, mJas [ocesa
Besocroit 1 na denodase komomwennss npu L =35 GBUIH mOJy4eHbl cJe-

aytomue A (%):

hn@ 670 um 800 um
50—60 —50... —66 —38... —63
>60 —A47... —65 —45..., —61

CHcTeMaTHYeCKHIE XapakTep 3aHHXKEHHS PacYeTHBIX AaHHBIX /IS
COMKHYTBIX I10CEBOB MIUIEHHIb, BO3MOXKHO, CBSI3aH C AONYyIIEHHSTMH,
HCIOIb30BAHHBIMH NIPH NMOCTPOeHHH Mofead. HemamGeproBckoe pac-
CeAHHe OTAeJbHBIX (bH'I‘OSJIeMEHTOB CKOpee Bcero He siBJasieTcd npesa-
JUpYIOLIeH NPHYHHOH 3aHHMKEHHS PacyeTHHIX b, ANA Haaupa (cM.
pasa. 1.1). M3 uncna apyrux aonmymennit (cM. pasa. 1.1) npeanoso-
JeHHe O MaJIbiX pasMepax (HTO3JEMeHTOB BIOJIHE MPHEMJEMO MIJsi
MOCeBOB Y3KOJHCTHBIX 3/1aKOB, B TOM uHcje H Aas nuenunn. Cienosa-
TeJbHO, B PaMKax MOJeJH NPHYHHAMH YKAa3aHHBIX BHIIE OTKJOHeHHH
MOKeT OBITb, BO-IEPBBIX, HEYUeT PeaJbHOro BePTHKAaJbHOTO Npoduis

L u 0y, a BO-BTOPHIX, HECOOTBETCTBHE peasibHOH IPOCTPaHCTBEHHOM
CTPYKTYPBHl NMyacCOHOBCKOMY 3aKOHY pa3MeIleHHs (DHTO3JIeMEeHTOB.

HanexuuiMu (akTHUeCKHMH [aHHBIMH O THIE MPOCTPAHCTBEHHOTO

. pasmellleHHs (DHTO3JIEMEHTOB B MOCEBAaX MILEHHLB MBI HE PaCNOJaraeM.
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B NoJb3y TOT0, 4TO THH pa3MEIleHHdA He [JOJXeH CYIIeCTBEHHO
OT/JHYATbCsl OT MyaCCOHOBCKOrO, CBHAETENbCTBYIOT CJedylollHe obcTos-
TeJbCTBA. Bo-nemex, npe06ﬂanaﬂue InepekpecTHOr0 ceBa Ha HCCJe-
AyeMBbIX TOJAX, NPH KOTOPOM yHOOPSAA0YEHHOCTb pasMelleHHd Ha

ypoBHe ocoOH BbipameHna cja6o. Jlaxke npu HaJIHYHH PSJKOBOrO CeBd °

Ha ¢enodasax, B TeueHHe KOTOPHIX OIEHHBAJOCH aJEKBATHOCTb MO-
IeJIH, CMBIKaHHE M0JI0Ta HHBEJHPYeT PeryJsipHOCTb B pa3MeliueHHH Ha
ypoBHe ocoGeil. Bo-BTOpbIX, pe3yabTaThHl 3NH30AHYECKHX H3MepeHHH
C NOMOLLBIO HAKJOHHOH HIJIbI NOKa3aJH cJaydYalHBIH THN pa3MelleHus
¢GutosnementoB Ha (enodasax KoJOULIEHHE — MOJIOYHAS  CHEJOCTb.
M B-tpetbnx, opuentupysch Ha aaunubie E. B. AGawmunoii [1] o ¢op-
MHPOBAHHH KOHTATHO3HOTO pa3MelleHHSl JUCTBEB TOJNLKO B 3arylleH-
HBIX MOCEBAX Y3KOJHCTHBIX 3JaKOB (fUMeHd ), MOXHO MoJaraTb, 4YTo
3QheKT «ynakoBKH» JHCTbeB BpAA JH OyAeT XapaKTepHbiM Jasi 06-
CJIe/IOBAaHHLIX MOCEBOB HuleHHUbl ¢ L <C 5+ 6. Kpome Toro, npeo6aa-
NanHe OoTpHuaTeJbHBIX A caMmo no cebe ykasblBaeT Ha TO, UTO B ITIOCe-
Bax MIUeHHUb He Habamojaercs TPYNNOBOro pasMelledusi GuTO3MIEMEH-
TOB (cM. pasa. 1.1).

Tenepp paccMOTPHM BO3MOXHOE BJaHsHHe Ha b, BePTUKAALHO20
npogurs puromeTpuyeckHx napamerpos. B mogeau Toyapuana, kak
H BO MHOTHX MOJEJSiX TOTO Xe KJacca, NPeANnoJaraercs paBHOMep-
Hoe sanoanenHe ob6bema PII ¢urosaementamu. Ilostromy B pacuer-

HYIO CXeMy BBOIATCAH o6o0uieHHbBle JIJIS BCEro MoceBa 3HAUYeHHS L,

Bp, p m 1. 3HaueHHs NMOCAENAHHX TPeX MapaMeTPOB ONMpeNesAIoTCs s
nJolaikH (moceBa) Kak cpe/HeB3BellleHHble HA OCHOBE COOTHOIIEHHS
niomaaed otaenbHbBIX ¢pakuuii pacteHHii 6Ge30THOCHTENLHO K BO3-
MOXKHOH poJin 3TuX (paxunii B gopmupoBanun by B 10 ke Bpems
OUYEBHAHO, YTO BJIHSIHHE OTAENbHBIX (DHTO3JEMEHTOB Ha OTPaXCHHBIA
MOTOK pajHallii 3aBHCHT MpPeKJAe BCErO OT NMOJOMKeHHS (HTO3JeMeHTa
B toame PIT u or naoruoctu nocaeanero. Tak, B peakux PIT Godab-
WHHCTBO (PHTO3/IEMEHTOB HENOCPeACTBEHHO B3aHMOAEHCTBYIOT ¢ 06.y-
YaloUHM MOTOKOM pajJHaliH H B PaBHOH CTENeHH 3SKCHOHHPOBaHbI
Aast nabaionarensi. IIpn nofoGHON CTPYKTYPe JOTHYHO MPEANOJNOMKHTE
pPaBHOBePOsATHOE yyacTHe BceX (UTO3/JeMeHTOB B (OPMHDOBAHHMH bj.
B comknyreix PIT poab dutosnementoB HuxkHero spyca, ocoGeHHO
OPHEHTHPOBAHHBIX BEPTHKAJLHO, KpafiHe orpaHHueHa. 10 06bLACHSA-
ercsi TeM, UTO KOJIHYeCTBO pajHalliH, PaccessHHOH BBEPX MAaTOBHIMH
HEmpo3pauyHbIMH  BePTHKAJbHO OPHEHTHPOBAHHBIMH  MJ4CTHHAMH,
B/IBO€ MeEHblle, YeM TOPH30HTAJbHBIMH MJACTHHAMH C aHaJOTHYHBIMH
ONTHUECCKHMH cBoficTBamH. IIpu Tako#l CTPyKType JIOTHUHO MPeanoJo-
¥KHTh, YTO AKTHBHO OTPaXXalOWHH CJIOH PaCTHTEJIbHOCTH COCTOHT H3
KOJIOCheB, BePXHHUX 4YacTed crebieli u aucTheB. Mcexons u3 ykaszanuo#
crielM(PUKH BAHSIHHSA Pas3NHYHBIX (DHTOZTeMeHTOB HA by, MOMKHO CUH-
TaTh, UTO YYeT HHXKHHX uacTed crebiaeit B naoTHbix PII mpueemer
K 3aBBIIUIEHHI0 CyMMAapHBIX AJif MoceBa 3HauyeHuit p, L, Oy 0 K 3aHH-
HKEHHIO T.

CyMMHpysl NOCJAeACTBHA OTMEUEHHBIX Bhillle H3MeHeHHH 3HaueHHN
BXOJIHHIX NapaMeTpPOB, BhITEKalOllUe M3 aHaJH3a MaTepHaJoB IVaBhi 3,
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OTMETHM CJeJyloulHe OCHOBHBIE MOMEHTH. ¥8eAudexnue p MoOXKeT MO-
BJeub 3a co6oft Bo3pacrauue b B CHIy NPAMOH CBA3H MeXKAy by H P
(cM. pasn. 3.2). Sanuscenue t: B BUAHMOM AHAnasoHe T NPAKTHYECKH
He BJuser Ha bp, a B BHK-ananasone Bo3zeficTBHe T OrpaHHueHo
KOMIIGHCHPYIOLIHM yBeJnueHHeM p (cM. pasd. 3.2). ¥seauwenue L:
IpPH 3€JeHOM IBeTe PACTHTEJbHOCTH TEHJEHLUHH B H3MeHeHHH by 3a
cueT L pasnHonanpas/ieHbl B KpacHOH 06JacTH BHJAMMOrO jHanasoHa
u B BUK-gnanasone; KpoMe TOro, NpH BBHICOKHX 3HaueHHAX L by ma-
JIOYYBCTBHTEAbHO K KoJeGaHHAM 3TOro nmapamerpa (cM. pasa. 3.4).

Yeeauuenue 0y: pnsa comkuyroro PIT dyukuus Pa(0y) sBaserca y6mi-
Ballleldl He3aBUCHMO OT 7», pH 3TOM b;\ BBICOKOYYBCTBHTEJLHO K He-

3HAYUTEJNbHBIM HM3MeHeHHSAM Oy, 0cOGeHHO NPH OTKJIOHEHHH OpPHEeHTa-
IlHH B CTOPOHY BepTHKaAbHOH (cM. pasz. 3.5).

YuuTbiBasi 3TH TeHJCHLHH, MOXHO NPUHATH HauboJjee BeposTHOH
NMPHUYMHON 3aHHMEHHH b, HEKOPPEeKTHOe 3ajaHHe XapaKTepHCTHK OPH-

eHTallud (QUTO3/JEMEHTOB, B TOM YHCJe HCKycCTBeHHOe 3aBbillenHe Oy
NpH BKJIIOYEeHHH «HepaboTalollnx» yacTell crebiefi W HeydeT BepTH-
KaJbHOro npoguas opueHtauund auctbeB. M3 taba. 4.9 caeayer, uro

Ta6auua 4.9

BeprukajibHoe pacnpefenedde cpelHero yrjaa HakJoHa
auctbes 05 M OTHOCHTENbHOH NOBEPXHOCTH OTAEJbHBIX
dpakuuit pacteHuil B nocese O3HMOH MUIEHHLbI
(denodasza monounas cnedoctb, rycrora 415 er/m?)

z oM BJI (2)° i_ﬂ (2) LCT (2) L(-; (2) L_,I ("')."La
100—80 | 52 | 0,23 0,03 0,26 0,07
80—60 | 53 | 0,58 0,20 0,07 0,17
60—40 | 58 1,06 0,32 0 0,31
40—20 | 6l 1,34 0,36 0 0.39
20—0 48 | 0,19 0,39 0 0,06

B OTHOCHTE/IbHO PaspekeHHOM BepxHeM (no 60 cM) M HHXKHEM CJOfX
moceBa yriibl HAKJOHA JHCThbeB Ha 4—9° Menblle, YeM cpeaHHe Jsi

nocesa 0, =57°. UroroBoe aas BepxHero sipyca 3nauenue Oy ¢ ydetom
BePTHKaJ/JIbHOTO npoduas 0;, a TakKe opueHTalHH crebJell U KOJOCHEB
cocraBasier 56°, T. e. NPaKTHYECKH PaBHO 0, MJis mMoceBa B IEJOM.

Ha OCHOBE 3TOTO0 COOTHOLUEHHs MOXKHO IPHHATH, YTO H3MEHEHHEe B_J‘]
[0 BePTHKAJH KOMIEHCHDyeTCsl HaludHeM crebJiefl H KOJOCHEB B Bepx-
HeM spyce M COOTBETCTBEHHO NpPH pacuerax b, COMKHYTOro mnoceBa

Heaecoo6pasHo HCMNOJb30BaTh 3HAUeHHA Oy =0, 0 L=L,.
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[lpn paccMoTpenns NPHYHH BO3MOXKHBIX CHCTEMATHYECKHX PACXOXK-
JAeHUH MEeXIy pacyeTHHIMH H H3MEPEeHHLIMH 3HAUeHHAMH b) AJA 10-
CeBOB Y3KOJIMCTHBIX 3J1aKOB 6blJla TaKXKe OlleHeHa NMPUMEHHMOCTb MO-
aenn Toyapnana ans onucauusi orpaxceHus cTebJsSMH H KOJOCHSMH.
B pasa. 4.2 ua ocHOBe cmelHa/bHO MOCTABJCHHBIX ONBLITOB GBLIO MO-
KasaHo, uto aas PII ¢ umcto BepTHKaJbHONR OpueHTanHell TeHieHIHH
M3MEeHEHHs bj, PACCYHTAHHBIX MO MOJEJNH H BBHIABJCHHLIX B XOJe H3Me-
penuii, xopoumo coraacyworced. M3 taba. 4.10, cocraBsedHolt nmo pe-
3y/abTaTaM TOrO e ONBLITa, C/AEAYeT, YTO H KOJHYeCTBEHHBIe OLeHKH

b; xopouio corsacyioTes.
TaGauua 4.10
TosTopsemocts p oTknoHenni | A | pacuetHbix sHauenwit b,,

OT u3MepeHHbIXx b, Aaa PII ¢ BepTHkanbholi opuentaumei

duTO3NEMEHTOR
(eTebsn B KOJOCHA MINEHHILH).

Hanup, he>45° n=>55
A1 % ... <5 610 11—15 16—20 21—925 |A]
L TN T T | 7 5 8
Ha ocuose MNOJIYYEHHBIX OIEHOK ocTaeTcs NIPpHHATE B KayecTBe

AOMHHHPYIOLLEH NPHYHHE (OPMHPOBAHHS OTPHILATEJbHBIX A AJS COM-
KHYTBIX NOCEBOB MINEHHUb PacCMOTPEHHOe Bblllle BJAHSAHHE BePTHKAJb-

Horo npoduns L u 0y U3 panubix taba. 4.11 Bugmo, uTo npu By —
=0; 1 L=L; MOXHO CylecTBEHHO YMEHBIUHTb MOTPEMIHOCTb Teope-
TaGanua 4.11

Orkaonenna A (%) pacuerHwix anaueHmi b; OT H3MEePeHHBbIX b, 1A% COMKHYTHIX
NOCEBOB 03HMONA MIEHHUBI

Hanup, hes>45°

L, E:::;;s BHK- nuanason L, ﬁzﬁ:;‘;: BHK-nuanason
5,5 =4 SR 2,4 5 8

5,3 —2 —6... b 2,3 e Loicid
3,0 =\ ol o, 2 2,3 0 e S

*
Mpumeuanue Pacyer b, npoBeseH ¢ yIeTOM TONBKO JHCTHEB.

THYECKHX OUeHOK bp B BHaumoM H B BHUK-amanasone. Takum oGpa-
30M, CHHMas BKJaJ, BEPTHKaJLHOCTH q)HTOBJleMeHTOB, MOXHO JOCTHYb
Jy4llero COrJacoOBaHHS pacyeTHbHIX H H3MEPeHHbIX 3HaYeHHi by Aaf
COMKHYTBIX MOCEBOB MNILIEHHIIHI. Xors 3TOT NpHEM H SABJSAETCA HCKYCCT-
BEHHBIM, €ro HCIOJb30BaHHe KaXeTCd HaM 060CHOBaHHBIM HCXOAS H3
NPeAnoJNOKeHHs O NpeBaJHpPyIoLledi POJH JHCThEB B MPOlECce B3aHMO-
AeHCTBHS QHTOSIEMEHTOB C NOTOKAMH PajHalHH.
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B sak/ouenne ocTaHOBHMCA ellle Ha OJHOM METOAMYECKOM BOTpOCE,
KacaiouleMmess crnocoba onpejeseHuss 3HaueHHH by~ ps, 3a7aBaeMBIX
npu pacuerax b, CorjacHo psiy METOAHUECKHX YKa3auuif, oTpaxa-
TeJIbHbIE CBOMCTBA NOYBHI ONPeje/fIOTCA MO AAHHBIM M3MEPeHHH Ha
OroJIeHHOH miouajike, pacnosoxennoi psgom ¢ PIT uau B ero npene-
nax. OAHako Ha TakHX IVIOMAAKAX TPYAHO COGJMIOCTH YCJAOBHSA, MOJ-
HOCTBIO aJleKBaTHbie YCJIOBHAM MOCeBa, TaK KaK B NOC/AeAHEM ciayuae
Ha MOBEPXHOCTH NOYBH HAXOJAHTCH BETOLIb, OCTATKH PAaCTHTENLHOCTH
OT npexpuiecTBedHHka H T. 1. [lo wawkm ganubiM, by NPH HaJHYHH Be-
TOWH (b ) Bhille bs OrONCHHOMN NMJAOLIAAKH (69):

‘ 558 nm 670 M 748—970 um

(65— 63)/6% % ‘ 951 945 6—44

[Ipuuem, yeM cylle BeTOLIL H TeMHee MOYBa, TeM 6oJblie pasnuyus
B 3HAYeHHAX b‘; H b‘i,. OrMeueHHOe HECOOTBETCTBHe OLEHOK b GHLIO

IOATBepXKaeHo B onuite ¢ peakum (L=0,18 = 0,76) PII, cdhopmupo-
BaHHBIM BEPTHKAJbHHIMH (HTO3JeMeHTaMM, T. €. B CHTYallHH, KOrjia
BO3MOXKHA MaKCHMaJ/ibHasi YyBCTBHTE/JLHOCTb b K H3MeHeHHIO bs. [Ipu
SKCTPAMONALMH 3KCMNEePHMEHTaJbHOH 3aBHCHMOCTH b3 (L) B TOUKY
¢ KoopauHaTod L =0 npesbilleHHe NOJYYEHHBIX MPH SKCTPANONALHU
SHaueHH# b Haj M3MEPeHHBIMH b? Ha cocepHeil OrOJEHHOM MJOULANKE

COCTaBHJIH:

520—575 um 670 um 800 Hm

(63— 869)/63 % 8—70 <10 13—48

Hcnonb3oBanne B AajabHeHIIHX pacuerax by 3HaueHHH b? mosBo-

auao cHu3uth |A| mo 10 % u Menee no cpasuenuio ¢ 37 % npu pac-
yere by 1m0 b= ps Ha OFOJIEHHBIX NJIOMIANKAX.

[TonBoass MTOr paccMOTpPeHHIO MaTEpHaJOB MO NMPOBEpPKe ajeKBaT-
HOCcTH Mojenu [oyapuaHa MPHMEHHTEJbHO K NOCeBaM MIIEHHILH, cJje-
LYyeT NMOAYEPKHYTb, YTO NMPH KOPPEKTHOM 3ajJlaHHH 3HAYEHHH BXOAHBIX
napaMeTpoB MOJenh aJ€KBATHO OMUCHIBAET OTPa)<eHHe MOCEBOB [ile-
HHIBL 148 ycaoBuil 6o=0° u hgy > 45°. B cayuae pedrxux PII, xorna
CyllecTBeHHA POJIb OTPaxKaTeJbHBIX CBOHCTB IOYBHI, I1€J1€C006Pa3HO
3HaueHHss bs~ps HAXOAUTb NPH SKCTPAMONSAUHH 3KCMEePHMEHTAJbHBIX
3aBucumocteit b, (L) B Touky ¢ koopaunatoit L=0. Takoi npuem mnos-
BOJIsieT Jy4qlle YyuecTh pealJibHble OTpaxaTeJbHbie CBOHCTBA MMOYBBI
B noceBax. A COMKHYTHLX NOCEB08 XOpOllee KONHUCCTBEHHOE COTAA-
COBaHHe AOCTHraeTrcsl NpPH pacuere b; Ha OCHOBE (HTOMETPHUECKHX
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XapPAKTCPUCTHK JIHCTBEB, YTO BIOJHE JOTHYHO OGDBACHAETCS Bemylled
POJIbIO 3THX (DHTO3JIEMEHTOB B MpOLECCce PACCeSTHHS H MOMIOLEHHS
pajnauun. B TO Ke BpeMs ecqH BLIMOJHHTD MOAH(DHKALHIO MOIENH,
NO3BOJAIOMYIO 3ajaBaTh peasbHblii BePTHKAJbHBIH NPOGHIL OTHOCH-
TeJbHOH MOBEPXHOCTH M MPOCTPAHCTBEHHON OpHeHTalHH GUTO3TeMeH-
TOB, TOTAa NpH pacuere b H AJA COMKHYTHIX NMOCEBOB CTAHET BO3MOK-
HbIM_y4eT (pakKIHOHHOLO COCTaBAa B PasiHuHBIX spycax PII.

ITocesol paiizpaca. Vicenenopannble HaM MOCeBLI paiirpaca utaib-
AHCKOrO HaXOAMJHCh B BYX (pasax pasBHTHs: pa3BepThiBanHe 4—5-ro
JHCTa H uBeTeHHe. B mepsom cayuyae moces umen Bhicoty 25 = 30 oM
H C(POPMHPOBAJ BBICOKOCOMKHYTBIH MOJOT IpH BapbupoBauuu L ot 3,2
| A0 6,4 Ha muomaaKax ¢ pasHLIM YAOGPEHHEM; OpHEHTALMS tbuTO3IE-
' MEHTOB 3a CHET NOMHHHPOBAHHS JIHCTbEB OTKJIOHSJIAach OT cdepHue-
CKOH B CTOPOHY ropusoHTasbHOCTH. [loceB Ha tpenodasze uBerenus
HMeJl BHICOTY OKoJIO 60 cM, L usMmensioch B npegesax 1,1—4,2 B co-
UeTaHHH ¢ OOLIHM OTKJOHEHHEM OPHeHTALMH B CTOPOHY BepPTHKAJIb-
HOH (cm. pasx. 2.4). O6a noceBa OnliH NPHYPOUYeHBl K uYepHO3eMaMm
I0}KHBIM KapOoHATHLIM.

HMsmepennst b, nocesa paiirpaca CONPOBOXK/AAJHCh  OLHOBpPEMEH-
| HBIMH J1aGOPaTOPHLIMH H3MePeHHAMU p (CM. pasa. 2.1), npu stom p
. OMPENessijioch AJSl BePXHEH M HHMKHeH CTOPOH JIHCTa, a TaKkKe AMf
' crebaeli. [Ipu pacuere by 6wl 3agaH AHANA30H 0, OXBATHIBAIOMIHA H3-
MEHYHBOCTE p KaK B NpefeslaX MJIOWAAKH, TAK H B npejeaax OLHOTO
pacTenus. TO NO3BOJHJO YUeCTb B PACYETHOH cXeMe b; BJIHSHHE BO3-
MOZKHOTO pasHoo6pasust p U CHAATH MOTPEIIHOCTH pacyeTa b M3-3a He-
KOPPEKTHOrO 3ajaHusi p.

‘ OKcnepuMenTaibhble 3aBHCHMOCTH by (L) nas pafirpaca Ha o6eHx
| (eHopasax cOOTBETCTBYIOT TEOPETHUECKHM TeHIEHLHSM (cMm. pumc. 4.1).
' Oanako KOAHYECTBEHHOE COrJIACOBaHHe OCPeJIHEeHHBIX MO MJIOLIAAKAM
PACUeTHBIX H H3MEPeHHbIX 3HaYeHHH b) MOXKHO CYHTATh XOPOLIHM
Toabko B BUK-auanasone ans seex pacemorpennbix BAPHAHTOB IJIOT-
HOCTH nosora. B BuaumoMm amanasome mpeoGaanaior OTpHILATe/bHbIE
A, 3HaYEHHS KOTOPHIX BO3PACTAIOT AJS MOTHOrO MOJIOra (rabn. 4.12)

Tatanua 4.12

Cpennne OTKJIOHeHHs A (%) PacyeTHbIX 3HAYEHHH b;\ OT HM3MEPEHHBIX AJA NOCEeBOB
pafirpaca MTaJabAHCKOTO

Hanup, h,>45°, n=1350

LiseTenue | 4—5-# nucr
A AM .
1,1 1,9 3,6 3,2 3,2 4,5 6,4
558 0 —17 —46 -—29 —36 —A47 —b56
675 24 0 —30 —22 —29 —39 —36
800 6 —2 —17 8 3 6 11
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3anuxenne pacueTHnX b, Ha (eHodase uBeTeHus B BapHAHTAX
¢ L >3, B0O3MOKHO, 06yC/a0B/IeHO HeyYeTOM BEPTHKaJbHOH CTPYKTYPHI
PI1, nocaenctBus KoToporo ObIIH paccMOTPEeHBl BHILIE HA NpHMepe
COMKHYTBIX NMOCEBOB NuleHuns. Ho A8 MpOBepKH 3TOrO Npeanosoxe-
HHs a5 pafirpaca Mbl He pacnogaraeM (akTHYECKHM Ma;)'repuanom:
"B 1o ke BpeM# cHCTeMaTHYecKoe 3aHHIKeHHe pacueTHbIX 2 B4BH,E5[H"
| MOM JAHManasoHe i BHICOKOCOMKHYTBHIX IMoceBoB Ha (enodase 4—5-ii
" JIHCT 3acTaBJideT HCKATh APYTYH NPHYHHY, BbI3HIBAIOUIYIO OTPHLA-
" resbHble A. Ckopee Bcero 3To peryJsipHasi ynopsijioueHHOCTb B pac:
NOJOXKEeHUH (HTO31EeMEeHTOB, KOTOpble MaKCHMaljlbHO 3anonﬂmoﬁr cao_
. Gogmoe npoctpanctso PII. TIpu TeHAGHUHH K TOPH3OHTA/NbHOH OPH
. @HTALMH JHCTbEB CJEICTBHEM YNOPSALOYEHHOCTH B HX PacrnojioKeHHH
. B COMKHYTBIX IIOCeBax fBJfeTCA yMeHbllleHHe 3aTeHeHHBIX yqacl”_rlkci)ﬁ
PacTHTeNbHOCTH M COOTBETCTBEHHO YBeJHUEHHE SIPKOCTH no;;zﬂa. p :
yeMm 310T 3hdekT nposBasfeTcs B MeHblIeH CTeNeHH B b K-ﬂ.u?z:nQ.';
30oHe, B KOTOPOM BJHsiHHE 3aTeHeHHs OrpaHHueHo (cM. pasi. 3.2).
OTMeTHM, YTO O6llee CHHMKEHHe pacueTHbIX by B BBICOKOIJIOTHBIX no:
ceBax paiirpaca, oco6eHHO BbIpaKeHHOe B BHAHMOM nnanaaoﬂe}lgl?a
raacyetcsi ¢ TeHJeHIUHeH K yMeHbIICHHIO A pas rmomoroanol 5
C peryasipHOi CTPYKTYpo#, BhiABJAeHHOH [oyipHaHOM (cM. pa ﬂi«mé e-

Takum o6pa3oM, NpoBepka aJeKBaTHOCTH MOJEJH HA HE 3arp-
paiirpaca nokasaJga, 4To Mojedb [oyapHana HempHMeHHMa EHHeyM
LIEHHBIM NOCeBaM Y3KOJHCTHHIX 3J1aKOB C PeryasipHbiM pasMell "
¢urosnementoB. OaHaKko 3TO OrpaHHYeHHe CIpaBesIMBO B OCHOBHO 4
A BuAMMoro auanasona, a B bUK-aguanasoue, rie BIHAHHE npo:gT
PaHCTBEHHOrO pa3MelleHHs He CTOJb cy;lecmeuﬁo, MOJeJb MO03BOJ

OJIHE MpHeMJeMble OLEHKH D).
HOJII%I:JiTeI;b?ncou upxyfcypysbt. Kak y#Xe OTMeualoch, [OCEBBl 3mezf
KyJbTyp HMeJH PALKOBYIO CTPYKTYPY. CaMH' PALKH Gudquugg?rr;b I{HaK
OAHOPOJHB, TMO3TOMY B LEJOM T[OCeB MOXHO paccMarp oo
KOMOMHALHIO PeryaspHoro H TrpynnoBoro paBMemeHHﬂ"Hba yp b
ocobeil. CloXKHOCTL HHTEpPNpeTalHyd Ha3eMHBbIX H3MEDEHHH 0) yCyry
Jsijlack TakdKe HaJHUHEeM KDPYNHBIX JHCThEB, KOTOpLIe @opmnpoiz;ﬁ
CYMMapHYI0 OTHOCHTE/JLHYIO MOBEPXHOCTb (PHTOIIEMEHTOB Ha MO!
M5l 110CEBOB.

Oﬁml'leéln?r?ﬁg gﬁmux yepT CTPOEHHA IMOCEBOB JBYX KYJbTYD, n.ns:m(;:gf
XapaKTepeH TeJHOTPONH3M JHCTbEB, T. €. JIUCTbA «CACAAT> S'Erleqenue
skendeM COJIHIIA W M3MEHSIIOT CBOM YIJIOBble KOOPAHHATHI B ¥
KOPOTKOrO OTpPe3Ka BPeMeHH jaxe B MOJyAeHHbIE HaCHl (C'?Lpamémimé
Bosee Toro, B mpouecce NPHCNOCOGMEHHA K JHEBHOH JHHAM .
ycaoBHH OCBelleHHS H3MEHseTCs SKCMOHHPOBAaHHOCTD BerH:HBH-
HHJKHEl CTOpPOH Jucta no orHomenuio kK CouHuy. OTmequim“MeH_
JIOBBIe 0COGEHHOCTH COH JIOJIKHBI OblIH BEI3BaThb pa3bpoc sKcnep ;
TaNbHBIX 3HAuYeHHH by MpH (DUKCHPOBAHHBIX L BCieACTBHE Bnﬂﬁﬁ?xag
# 0y OaHako u3MepeHHs MOKA3alH, UTO BO BCeX paﬁoquﬂg:igﬂhm
crekTpa p BepXHell M HHXKHeH CTOPOH JIHCTLEB COH MPHOJ e
paBHBl MeXAy co0oif, 3a_HCKJIOUEHHEM 3eJeHOH Oﬁnaﬂ‘?,czcmsngnu
pn=1,12ps. M3menenusn 0, B TeueHne gyaca HabJoaeHHH i
+7° npu cpeiHeM 3HayeHHH B,=49", T. e. B LeaoM Op
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OTKJIOHAJACh OT c(epHYECKOH B CTOPOHY TFOPH3OHTAJBHOCTH. A Kak
6bl10 nokasano B pasa. 3.5 (cM. puc. 3.11), nogoGuble Kone6aHus yr-
JIOB HaK/IOHA (UTO3/JEeMEHTOB He NPHBOASAT K 3HAYHTEJLHLIM H3MeHe-
HUAM bi. Takum o6Gpa3oM, BHAOBasi chelH(GHKA ONTHYECKHX CBOKHCTB
(pHTO3/1eMEHTOB H NPOCTPAHCTBEHHON OPHEHTALMH JHCTHEB COH HE MO-
JKeT ObITb OCHOBHOH NMPHYHHON, 06BACHSIOUIEH BhISBAEHHBIH pasfpoc
H3MepeHHbIX 3HaueHHA b (cM. KO3((HUWeHTH Bapuanuu b, Ha
puc. 4.1).

Homuunpylomum ¢akropoM, 06yc/OBAHBAOMIHEM KAK 3HAYHTE/b-
HYI0O H3MEHUYHBOCTb H3MEpPeHHHIX by, Tak H GOJblLIAe 3HAUEHHS A, NMO-
JIydeHHbIe NPH CPaBHEHHH pacyeTHBIX by cO 3HAUeHHAMH b) O/ KOH-
KPeTHBIX MNJOWAJ0K B MOCEBAX COH H KYKYPY3Hl, fiBasieTcsi obiuias
AJisi MOCEBOB ABYX KYJbTYpP HEOJHOPOAHOCTb MPOCTPAHCTBEHHOH CTPYK-
TYpbl. YUHTHIBasi HEOLHOPOAHOCTb CTPYKTYPhl IOCEBOB, a TaKkKe CO-
H3MEPHMOCTb MTHOBEHHOrO IOJISI 3PeHHs Ha3eMHLIX NMPHGOPOB ¢ pas-
MepaMH JIHCTheB, leJiecoo6pasHo cpaBHHMBaTh pacueTHbie by co 3Ha-
YEHHSIMH by, OCPe/lHEHHBIMH 10 O60JbIIONH BHOOPKE 3/JeMEHTapPHBIX
TJIOLLA0K, TPH TPYNNHPOBKE MNOCJAeAHHX HA OCHOBe OJIH3KHX 3Ha-
yenuii L. [lpn TagoM moaxoje nocTHraeTcs Xopollee COrJAacOBaHHE
pacueTHBIX M H3MepeHHBIX b; (tabn. 4.13 u 4.14) Gez kakux-1ubo

Ta6anua 4.13

Cpeliive OTKJIOHEHHS A (%) pacueTHbix 3HaueHHN b, oT W3MepeHHBIX AJs mnoOCeRa
coH Ha (enohase Koney aucroobpasopanus

Hapup, hs>45°, n=>563

L,
A Hm
0,3 0,65 | 0,9 ’ i1 I 1,45 | KT 1,95 2,2
550 —18 —20 —8 —9 —13 —3 —7 —7
670 —1 5 5 —5 —7 —2 —12 0
800 -9 — —14 —8 4 4 13 —4

Ta6auuna 4.14

Cpeanue OTKAOHeHHs A (%) pacueTHmx snauenmi b,

KYKypy3ul Ha denodase 5—8-if auct

OT H3MEPEHHBIX AJHA NOCEBA

Hanup, h:;>45°, n=360
LJ’I
A HM
0,75 1,1 L2 1,4 3,5
550 —15 —32 —13 —6 11
670 10 3 10 0 B
800 —19 —34 —15 0 5
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CHCTEMATHUYECKHX TeHAeHUHH B nosBegeHnd A. Hekoropoe mpesbillieHHe
gHauenmit |A| MI MOCeBOB KyKypyshl IO cpaBHeHHIO ¢ |A| aas cod,
. BeposiTHee BCero, CBA3aHo ¢ MeHbUIHM 06beMOM BHIOOPKH NO KyKypya3e.
| Takum o6pa3oMm, Mogenbr [oyapuaHa ajgeKBAaTHO OMHCHIBACT NPO-
' [lecC OTpaXKeHHsl IOCEROB ¢ HEOJHOPOAHOH NMPOCTPAHCTBEHHOM CTPYK-

| TYpoit H KpynHbiMM (HTO31EMEHTAMH TOJNbLKO Ha yPOBHE CPeAHHX AJsf
. oceBa 3HaueHHH by.

PaccMoTpeHHbIe Bhille pe3y/JbTaThl XapaKTepH3YIOT NPUTOLHOCTH
MOJeJH JJifi ONHCAHHSI OTPaXKaTeJbHBIX CBOHCTB IOCEBOB, CIEKTPO-
MeTpPHP yeMblX B Ha3€MHBLIX YCJNOBHAX B HalpaBJeHHH HaJHpa, NpH Je-
TajbHOM o6caefoBaHHM cTpykTypbi PII, omTHueckHX CBOHACTB OT/Aeb-
HbIX (pHTO3I€MEHTOB M nouBbl. B npakTHKe AHCTAHIHOHHBIX HCCJIEL0-
BaHHH HCIOJAB3YIOTCA oTpa)kaTesbHble XapaKTePHCTHKH, SBJSAIIHECH
HHTErPaNbHBIMA A8 GOJbIIHX miomazed. ITostomy uenaecoo6pasnHo
OLEHHTL BO3MOXKHOCTb NpPHMEHEHHsI YHCJEHHOTO MOJAeJHPOBAHHA AJHA
noJyuyeHus 3HaueHH# b;, ocpelHEHHBIX NO MJOLLAMH, pa3M3pbl 1;01‘(;—
poii cOu3aMepuMHl C pasmepamH noJs, T. e. nopaaka 10—10°
OcpenHenne, BHINOJHEHHOE Ha NOCeBaX KYKypy3bl H COH, O CYIIECTBY
HMHTHDYeT pe3yJbTaThl CaMOJIETHO-BEPTOJETHBIX H3MEepeHHH IpH
6onbUIOM NPOCTPAHCTBEHHOM paspeweHuy annapatypu. Hemnocpen-
CTBEHHO CpaBHEHHE PacueTHHIX b ¢ H3IMEPEHHBIMH C NMOMOIIbBIO CaMO-
aetHoit  anmaparypul [ocHHULIMIIP [63] 6slio mpoBeaeno AJisi mo-
‘ceBa IIIeHHIB, Haxojsmerocs B ¢eHodase MOJOYHO-BOCKOBOH Clie-
JIOCTH. Y4YacTOK, Ha KOTOPOM BHIIOJHAJHCh H3MEPEeHHs, HMeJa pa3Mep
3,3x10* m. Ilpu BH3upoBaHHH B HaAHP B OKOJIONOJYyJAeHHbIE HacHl
BLIOOpKA H3MepPeHHBIX 3HaueHuil b, cocrosina u3 30 YIEHOB ANA KaX-
no#t Anueb BoaHb. OGbem BHOGOpkH mo L cocraBasa 359 usueg.enuﬁ
Ha yYeTHBX NJomagkax pasmepom 5050 cm u 200 H3MepeHnil xa-
PAKTEPHCTHK NPOCTPAHCTBEHHOH OpHEHTALHH DAacTeHHH, oToOpaHHbIX
no cayuajinoii cxeme. [Toces OBI1 NpakTHYEeCKH OAHOPOAHBIM MO og-
packe (JIOMHHHPOBAJ KeJTO-3e/JeHbIHi acnekr), MOITOMY pacuer Oa
BLITIOJIHSAJCS TO CPeAHeB3BelIEHHOMY 3Ha4YeHHIO P, HalileHHOMY uepe3
CpeiHHe AJs NOJSA XapaKTePHCTHKH Ys H JOJH OTHOCHTEJILHOH Mo~
BePXHOCTH pa3/MuHbIX (pakuuit. U3 nanHsix Taba. 4.15 caenyer, uto

Ta6auua 4.15

CpasHeHHe PACYCTHHIX M CpeiHHX AJs TIOceBa O3HMMON NIEHHUb H3MEPEHHBIX
3HaveHnd b

Hapup, camonerHnie W3Mepenus ¢ BhcOTH 150 M, hg>55°

A HM blp -b;‘ni mb;\. (npu P=0,95) A9

0 0,075 0,072 + 0,006 4
2?0 0,089 0,086 + 0,003 3
780 0,257 0,227 + 0,010 13

MOLEeJb l"oyﬂ,puaﬂa C XOpOIIHM KOJHYeCTBEHHBIM corjiacopaHHeM OITH-
ChiBaeT oTpamartelsbHble CBOHCTBA moceBa B LEJIOM.
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Takum o6pasom, npoBeennas KoJHuYeCTBeHHAS [IpoBepKa ajeKkBaT-
HOCTH Mmonead loyapuaHa nokasaza BO3MOMKHOCTL H neaecoobpas-
HOCTb HCHNOJb30BAHHS YHCJIEHHBIX 3KCIEPHMEHTOB JJSI BLIABJICHHS
OCHOBHBIX 34KOHOMEepPHOCTeH H3MeHeHHA b, B npocTpaHcTBe napamer-
pPoOB MojeH.

Mojenb npuMeHHMa /sl YCAOBHE BH3HPOBAHMS BHamup u hgy>45°
Axst PT1 co cayyaiiHBIM pa3meluenneM (GHTOSIeMEHTOB B IPOCTPaHCTBeE.
Ilpu stom

. — B cayuae HecoMKkHYTHIX PII tpe6yercsi koppekTHoe 3ajaHue xa-
PaKTEPHCTHK OTPaMKaTe/bHBIX CBOACTB MOYBBI, MAaKCHMaJbHO NPHOIH-
MEHHbIX K YC/IOBHAM MOYBEHHOrO MOKPOBA B MOCEBE;

— B cayuae coMKHyTeix PI1 Bosmoxkubl omuGku pacuera b, 3a
CHET HECOOTBETCTBHA peasibHOr0 BePTHKAJbHOro npoduas duToMer-
PHYECKHX mNapaMeTpoB JONYUIEHHID O PaBHOMEPHOM 3aMOJHEHHH
o6bema PIT ¢urosnementamu.

Hisi sarymeHHbIX MOCEBOB NPH PEryJIAPHOM pa3MelleHHH uTO-
3JIEMEHTOB M MAKCHMAaJbHO BO3MOXKHOM 3aMOJHEHHH HMH CBOGOMHOIO
npocrpadcrBa PII pacuetnbie omeHKH b CyNIECTBEHHO 3aHHMKEHB M0
CPaBHEHHIO C H3MepPeHHBIMH.

Hdna noceBoB ¢ HEOAHOPOAHOH NPOCTPAaHCTBEHHOI CTPYKTYPOH H
KPYIHBIMH pasMepaMi (HTO3JEMEHTOB COIJIACOBAHHE PE3YJ/bTATOB
BO MHOTOM 3aBHCHT OT NMPOCTPAHCTBEHHOTO paspelleHHs HCNOJb3ye-
Mo#i annapatypel. as takux PIl ynoBaeTBOpHTeNbHOE cOrsiacoBa-
HHE DACUYETHBIX H H3MEPEHHBIX by JOCTHraeTcsi 3a cueT OCpPeAHEHHS
MO NPOCTPAHCTBY. B 1esoM NpH yBeJHUeHHH MPOCTPaHCTBEHHOrO pas-
Pelrenus annapaTtypbl CHHMaeTcs BO3JeHCcTBHe Ha b) HEOAHOPOLHOCTH
PacTHTe/IbHbIX O0BEKTOB. ITO MO3BOJSAET MNpPEANoJaraTh peadbHOCTDb
HCIOJ/Ib30BAHHA Pe3y/IbTaTOB YHC/JAEHHOTO MOJEJHPOBAHHS MPH aHa-
JIH3e CMeKTPOMeTPHYEeCKOil HHPOPMaUHH, NONyYeHHON A/ Haaupa Ha
OCHOBE CaMOJIETHO-BEPTOJETHLIX H3MEPEeHHI.

4.4. Conoctapiienne TEHAEHUHH H3MEHEHUS PACUETHBIX
H H3MEPEHHBIX KOMMJEKCHBIX CNEKTPaJbHBIX HHAEKCOB

KauectBennoe corjiacoBaHHe TEOPeTHUECKHX 3aBHCHMocTell P; ot
BXOJAHBIX NaPaMeTPOB MOJAEJH pealbHOo HabaloaeMbiM B NPHPOAE TPO-
BepAJOCh € NPUBJIEUEHHEM NaHHbIX Ha3eMHBIX H3MepeHuit by maa mno-
CEBOB O3MMOH MILIEHHUILH.

3asucumocrto P; or ssicorer Coanya. JIns TNPOBEPKH JHEBHOTO
xona P; Goiin oToGpaHbl cepHH H3MepeHHH b, BBINOJHEHHBIe B Ha-
JAHp TpH scHOH W MajoobiauHoll morogae W npu hy ot 20 no 65° Ha
noceBe ¢ COMKHYTHIM moJsioroM (L>3) B mepHOA BOCKOBasi—moJiHas
CMeJOCTh, KOTAA pacTeHHs HMeaH xeaTelli nBer. [TouBwel (uepHO3eM
I0XKHBIH, CPeJlHeryMyCHPOBAHHHEIH) HAaXOAHIHCh B CYXOM COCTOSHHH
C YIJIOTHEHHBIM BEPXHHM cJoeM. 3HaueHHsI p, NPH H3MePeHHAX Oblan
GJH3KH K TeM, KOTOpble HCMOJIb30BAJHCh B UHCJCHHBIX 3KCIEPHMEHTAX
AJsi BApDHAHTA «CBeT/ble» MOYBHL (cM. pasa. 3.9).

OOGuixe TeHIEHUHH NHEBHOTO XOAAa OCPeJAHEHHBIX 3a CepHH 3Haye-
HHA P;=-Pg aas noceBa mnuieHHubl (puc. 4.2) Xopowo coBmagaioT
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¢ TeopeTHUeCKHMH Aas runorernyeckoro PII, copMupoBanHoro xeJ-

THIMH (pUTOZ/IeMEeHTaMH Ha «CBETJbIX» MOUBaX (c yueTOoM BO3MOIKHOIO

Bausiiusg Oy TpH mepexoje OT YHCTO chepntlecxoﬁ“K BePTHKAJIbHOH
OpHeHTAlMH), a A5 Pg— H NPH COUETAHHH 3€/eHOH PACTHTEILHOCTH
H «reMHbix» mous [19, 59]. HauGosbuias 4yBCTBHTCJAbHOCTH K H3ME-

HeHHI0 h. Ha 3aBepuwianomux ¢(enodasax MNIUEHHIb BbIsBICHA A5 Py
L

PJ!Pi-upb'lpa s
08

! otk
wl v g 50, 00 s P
Pre = — L
L]
~002} . v 4
Ps v Y ¥ v

B YP: 4B *Py VP
_0'04\_ xfy BPy oPy 2Py AFg 8 %7
P5,Pr

Puc. 4.2. U3menenHe KOMIJEKCHBIX CMEKTPalbHbBIX HHIEKCOB
P; B 3aBHCHMOCTH OT fig npHu sicHofi norojfe. Haaup, nocessl
03uMoil nueHnisl, dperodasza BOCKOBOH H NOJHOH CNEeJOCTH,
Ha3eMHble H3MEepeHHs.

Py — no aandbiM [17] An8 3eJeHOro COMKHYTOrO HOJOra Kiesepa.

npu he>30° u P, npn he<40°, nanGosbuias cTaGUABHOCTL B Teue-
aHe AHA — AAsi Py n P JluHeiinasi 3aBHCHMOCTb OT Ag nojyueHa s
Ps u P;, uTo cyulecTBeHHO obJjeryaer NMpHBejeHHe 3HAYEHHH 3THX HH-
JEKCoB, 0c060 YYBCTBHTENBLHBIX K KoaeGanuaM L (cm. muxe Tabi. 5.3
W 5.5), K OAHOTHNHBIM yca0BHAM ocBeuenus. Ouenkn AP; B mHTep-
Bajse hg=20--65° B Les0M COOTBETCTBYIOT IPyNNHPOBKE, BBHINOJHEH-
HOH Ha OCHOBe pacueTHOl YyBCTBHTeNbHOCTH P; K H3MeHEHHIO he
[19, 59]. HckJalouenne cocTaBAAOT AanHbie Aas HHAekca Ps, KOTOPBIH
B KOHKPETHOM ONBITe OKasajcsi Gojee HMHBAPHAHTHBIM K fig, ueMm
B pe3yJbTaTe YHCAEHHONO MOAGJIHPOBAHHS.

[TomMumMo 06beKTHBHEIX orpaHHuenuii mogean [oynpuana, pacemor-
peHHbIX B raaBax | u 3, peabHOfi NPHYHHOH DACXOXKACHHH pacuer-
HBIX H H3MepeHHbIX P; MoryT 6biTh OLIHOGKH H3MepeHuil by NpH HH3KHX
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hg, ofycnoBienHble aHusoTponsoctbio stasona [117]. Ho Tak kak
B 00lleM Ha IpHMepe COMKHYTOTO MOJOTAa MOJYYEHO AOCTATOYHO XO-
polree cornacoBaHHe TeHIeHLHH NHeBHOro xoma u AP;, MOXHO npej-
noJjiarath, 4To HCHOOJB30BaHHe KoMOWHauM# b; sABJAsieTcs OJHHM H3
crnocofoB CHHMKEHHS TNOrpellHoCTed pacuera SPKOCTHHIX XapaKTepH-

Py

8~

‘;B%:Pﬂpd'
&=

08
sl

06
g

04

Puc. 4.3. H3ameHeHHe KOMIOJAEKCHBIX
CHeKTpaJbHbIX HHAEKCOB Pi B 3aBH-
CHMOCTH OT NPOGKTHBHOrN0 NOKPHI-
THS B M OTHOCHTeJNbHOI MOBEpX-
HocTH (HTO3MeMeHTOB L moceBOB
o3uMoH mweHAUH. Hagup, moaymeH-
Hbleé 4Yachl, scHas Majoofaaynas
morofa, ¢Genodasa KoJolleHHe—IiBe-
TeHHe, Ha3eMHbIE H3MEepPeHHs.

Crpenkamu [MoKasaH [HANa30H H3IMeHe-
Hus P

CcTHK 0e3 npHHUHNHAJIbHBIX H3MeHeHHH camoli Momenn [oynpHana.
Onj-laxo 3TO MNpeanojoxeHde Tpebyer HNaabHelllleH >3KCHepHMeHTalb-
HOH TMPOBEpPKH.

3asucumocrs P; OT NAOTHOCTU NOAO2Q JEMOHCTPHPYIOT JaHHHE,
npuBefeHHble Ha pHc. 4.3. [lpu noctpoenun 3THX rpadHkKoB o6BeH-
HeHBl pe3yJbTaThH H3MepeHHH, BHIONHEHHBIX Ha deHodasax KoJjolie-
nue—userenune (y;>70%) B scHyl0 wManoo6iadHyld NOrofy INpH
hs>50°. TlouBbl Te Ke, YTO W B PACCMOTPEHHOM BHILIe MPHMepe, HO
Gosiee BiaMHbie (ps COOTBETCTBOBAJ NMPOMEKYTOUYHBIM 3HAUYEHHSAM IJf
BAPHAHTOB «CBETJIbIE» H «TEMHBIE» MOUBHI).

M3 conocraBiieHHs] SMIHPHYeCKHX 3aBucuMoctelt P;(L) c Teope-
THYECKHMH [Jf 3eJleHOH pacTHTeJbHOCTH (cM. Taba. 3.18) oueBHAHO
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nonHoe coBnajeHue TenaeHuui. C npHBjiedeHHEM pacueTHBHIX NaHHBIX
(cM. pasn. 3.9) MOXKHO OOBSCHHTb H Te OTKJIOHEHHS OT CpeIHHX 3Ha-
yeHuii P;, KOTOpbie BHISIBJIEHBl NPH H3MepeHHAX A (PHKCHPOBAHHBIX
L. Tak, BecbMa BePOATHLIMH NPHUYHHAMH 3THX OTKJOHeHHH ans P,
SBASIOTCH: a) NMPH COMKHYTOM H CPEJAHECOMKHYTOM IMOJore — 4yBCT-
BHTEJLHOCTb K p B NMpeJesax OTTEHKOB 3eJeHOro lBera (cM. puc. 3.25),
6) mpH HECOMKHYTOM MOJIOre — BbICOKasi UYBCTBHTENBHOCTL K s
(kpusbie I’ Ha puc. 3.23 u 3, 3’ na puc. 3.24) u B) BHICOKAasi 4yBCT-
BHTE/IbHOCTh K He3HAUWTEJNbHBIM OTKJIOHEHHSIM OPHEHTauHH OT cepH-
yeckoii (kpuBbie 3, &’ na puc. 3.24); aad Py — uyBCTBHTE/NBHOCTD
3TOro MHAeKca: a) K ps MPH HECOMKHYTOM mnogore (puc. 3.20—3.22),
6) K u3MeHeHHIO Op NPH OTK/IOHEHHH OPHEHTAUHH B CTOPOHY BEPTH-
KaJbHOCTH B cayuae coMkHyToro mogora (pmc. 3.21); aas Ps — uys-
CTBHTENIBHOCTb: @) K ps NPH HECOMKHYTOM nojore (kpusnie I Ha
puc. 3.26 u I, 2’ na puc. 3.27), 6) K p MpH COMKHyTOM moJjiore (kpu-
Buie 1, 2° na puc. 3.28) u B) K Oy NpH OTKJIOHEHHH OpDHEHTALHH B CTO-
poHy BepTHkanbHocTH (pHc. 3.27). AHanOrHYHO AJs APYTHX MHIEKCOB
(TeopeTHUeCKHe 3aBHCHMOCTH [JISi KOTOPHIX MPHBELEHH B [19], cm.
takke taba. 3.18—3.21) ua ocHOBe pe3y/JbTaTOB YHCJEHHOrO MOJAE/IH-
poBanusi pas3bpoc 3KCMepHMEHTAJbHBIX 3HaueHH#t P; moxHO oOBsic-
HUTb CJAEAVIOUIMMH TpuWYHHAMH: aasi P; H P, — cymecTBeHHOH HX
YyBCTBHTEJNBHOCTBIO K Op M ps; ANl Ps—P7 — UyBCTBHTENLHOCTHIO
K ps npu L<3-4 M K p B npeienax OTTEHKOB 3€JI€HOTO UBETA.

Kak BHAHO M3 AauHbix Taba. 4.16, coBmajaer He ToJbKO OGILHH
XapakTep 3aBHCHMOCTH P; ot L, HO M CTenmeHb YYBCTBHTEJHHOCTH

Tabauua 4.16

CpasHeHHe pacueTHON M H3MePEHHON HYBCTBMTENLHOCTH KOMIUIEKCHBIX CREKTPANLHBIX
HHIEKCOB K u3meHeHHwo L ot 0,6 mo 5

Hapnup, 3eneHas PacTHTEAbHOCTH

| aP; /| &7, |
Cnocob ounenki P;
Py P, Py Py
Ilo monean Toyapuasa |I(0,36—0,28)| 1,0—1,3 1,6—2,0 1,4—1,6
Tlo usmepenusm b, 1(0,33) s T d 1,5 1,3
| a7, |/ a7, |
Cnoco6 ouenkn P
Py P, P, Ps
o mozenn Toyaprana 1,4—1,7 2,0-2,4 %.g 2,3—2,4
Mo uamepenuam b, 1,4 2, ) )

Mpumeuanue. B ckobkax naHp 3HauenHa AP, K KOTOpLiM HOPMHpOBAJHCH
AP; — APs.
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pas3HBIX MHAeKCOB K uaMeHeHnuio L ot 0,5 1o 5. B orinyue ot Teoperu-
YeCKHMX OLEHOK, MPH HATYPHBIX H3MEpPEHHAX MHHUMaJbHble AP; noay-
yeHbl A48 Ps, HO B LeJOM 3TOT HMHIEKC, Kak H P., obJjajnaer cjaaboii
YYBCTBHTEJbLHOCTBIO K H3MeHenunio L. Ilpm Bbigenenuu rpymnnsl
HHIEKCOB C MaKCHMAaJbHOH 4YyBCTBHTeNbHOCTHIO K L (P7, Ps u P))
NOJIY4eHO MOJIHOE COTJIACOBAHHE Pe3yJbTATOB YHCJIEHHOTO H HAaTYPHOTO
IKCMepPHMEHTOB.

Heo6GxoanmMo moAYepKHYTh, 4TO, HECMOTPSA Ha AOCTATOYHO BBICOKYIO
YyBCTBHTEJAbHOCTL P7; W Ps, pa3bpoc 3HaueHHH 3THX HHAEKCOB s

Py
o7

a5

Puc. 4.4. CesonHbie H3MeHeHHS
cpeanHX 3Hadenuii Py, Py, Py no-
CeBOB O3HMOH TIEHHUB B 3aBH-
cumoctd ot L. Haanp, nmoaymeu-
HBle yachl, sicHas Manoo6aauHas

i
72 J/;‘.'-.___‘& [oroja, HaseMHble H3MepeHHs.
A : Sreadol o y Denodasb: | — Konowenue—IiBeTe-
e ————a_y HHe, 2 — MOJOYHam cneaocTh, 2 —
; , §. .0 MOJIOUHAA—MON0UHO-BOCKOBAR cne-
08 1 1 | | JI0CTD, 2" — pockoBas CneocTh
1 2 7 ) 5 5 L 3, ¥ — noanas cnenocts (3’ — nocessi

KeaTtoro usera, J— xenaro-Gypore).

;gsg:g:om;?;oﬂr‘?a 110J10ra NO3BOJISIET BHIACJAHTb TOJNBKO TPH T'PYNIbi
g ’u B<25;Sigu%nxcgqmbrtrl?aﬂn?mocgu no.norazpc B > 75—+ 80,
: . apuabesbHOCTD OrpaHuydu

lla_i)g;?r(g:{{;lo}ci:znoce}:o H(?;lo.nbaoaaﬂuﬂ npu Boccmnonnem;n g (uﬂHBie)T
il BCEI‘SBZB ;( (Tak xe kak u aas Ps, Ps, Py u Py) peanbHo
o et yX rpynn mnoceBoB: ¢ B>70—809% u B<20—
Cmgisl:;euenue P; 8 reuenue secerayuu onpenensercs AUHAMHKOMN CO-
e NOCeBOB, B TOM 4HCJe H3MeHeHHeM L, Oy, p H ps. M3 npen-
o cqe:r:)m;aﬂzl{gnc. 4.4 WHJEKCOB TeODeTHYECKH HauMeHbluue AP;
s MeHeesq BpCTBH(;prI ansi Pg, nanGonbine — aas P, u Py, Tak kak
23 el ceaosimaﬂ efneH U K Oy (tabn. 3.21), MoxHO nosarate, uTO
o i AHHAMHKA <HOPMaJH30BAHHOH PasHOCTH» HEMOCpe-
vl pPMHpyeTCa noj BO3JeHCTBHEM H3MEeHUYHMBOCTH p M L. B me-

€CTBEHHOE COIJIACOBAaHMe pe3yJbTATOB YHCJEHHBIX H HATyp-
HBIX 3KcmepuMmenToB s PII, chopmupoBannoro Kax 3ejenbiMu Taipu
KeJITHIMH (PHTO3/IEMEHTAMH, OYEBHIHO M3 CPAaBHEHHS NAHHBIX ,HC 4.4
u puc. 3.23, 3.25 (ans Py), 3.20, 3.22 (ana P;) u 3.26, 3.28 (ﬂgm .P8-).
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[IpakTHUeCKH OJIHHAKOBBIE OLEHKH UyBCTBHTEJBHOCTH MPH H3MEHEHHH
L or 2 no 5 noayuensl ans Pg B cayyae 3eJieHOrO HBeTa pacTeHH#H
(APs mo usmepenusim 0,27, mo pacuery — 0,21) u 3e/€HO-KeJTOTO
(0,30 u 0,21 COOTBETCTBEHHO), A P, — npu xentom usere (0,58 u
0,50 coOTBeTCTBeHHO). B oCTa/bHBIX cayyasX pacXoXjieHus B AP;
Gosee CylleCTBeHHB, HO ofliee CBOMCTBO PacCMOTPEHHLIX P; — mu-
HEMaJbHas YyBCTBHTeNbHOCTh K L aasi Pp 0 MakcHMasibHas LI P, —
coXpaHsieTcsi Kak NpH pacuere MO MOJEJH, TaK H IO H3MEpEeHHAM.
O/HaKo, HECMOTPSI HA CPEAHION UYYBCTBHTEJNBHOCTDH Ps K W3MEHEHHIO
L or 2 10 5, HECOMHEHHBIM MPEHMYIIECTBOM 3TOTO MHJEKCA ABJSETCS,
yeroitunBocth APs (npn pasHHIe MeXy SHauYCHHAMH A menee 10 %)
NpH Tepexoje 3e/IeHOro lBeTa pacTHTEJbHOCTH K 3eJIeHO-KeNITOMY

[19, 59].

Py _Ps.Ps
0,06 |04 HiNEs
RN,
Puc. 4.5. 3asucumocts Ps, Ps, P; ot 004 _GJ_PJ i
cpeanero yraa Haksona crebaedi Oc : : .

B moceBax MueHHUB (onucaHHe 06bEKTa
oM. B Taba. 4.3A). Haaup, noaynennbie 002 |02tk T

yachl, #fcCHaA maJsioobayHas  noroaa, 2 \\i ~
Ha3eMHble H3MEpeHHs. - o ¥"i ----- —-_...._.‘:
CrpenkaMH NOKasaHbl crpi. (Fpaduk cocras- 0 LOT (R e ] e BT :
nen cosmectHo ¢ E. B. ®aneesoii.) 10 30 50 70 B

Bausnue na P; npocTpancT8eHHOl OpUeHTAyuu HILTIOCTPHPYIOT
AaHBble puc. 4.5, MOJYYEHHBE MO pe3y/bTaTaM HMHTALHOHHLIX OIlBI-
TOB ¢ TOJeraHMeM. YCTAaHOBJEHHOE B 3THX ONbITaX yMeHbIICHHE HyB-
CTBHTE/IbHBIX K OPHEHTAlHH HHAEKCOB MO Mepe pocra By (npu Guk-
CHPOBAHHHIX 3HAueHHWAX L, ps W p) MOJHOCTBIO COBNALACT C Teope-
rHuecKuMH 3aBucumocTsimi Ps, Ps u P7 ot 8g (cM. Taba. 3.20, 3.21

w [19, 59]).

*
& *

Takum o6pa3oM, MpHBeJeHHBIE Bhillle MaTepHaJbl CBHIETENbLCTBYIOT
0 TOM, uTO Mojedb LOyjpHaHa KaueCcTBEHHO MPABHJILHO ONHCHLIBAECT
TEHICHIHHE M3MEHEHHs Pa3JMYHBIX KOMOHHAUHHA by B ONTHUECKOM JH-
anaszone AJsi yCJOBHH BH3HDOBaHHA B HAAHP. Bo3MOXKHO Takxe, 4TO
MeTOJ KOMOGHHHPOBaHHSI b, B DasHbIX 00JacTAX CHEKTpa NO3BOJAET
ocnabuts 3QdEKTH, CBA3aHHblE € OCOGEHHOCTAMH HHIMKATPHC oTpa-
sennss PIT B Bugumom u DWK-guanmasone. Ecin 3TO NPeAnONOKe-
HHEe MOATBEpPAHTCH B JAaJbHEHINHX HCCJIELOBAHHIX, TO obJacTb npak-
THyeckoro npumexenuss MMPP Tuna moje/u ToyapuaHa cyHleCTBEHHO
paciiupurca. B sakaiouedne OTMETHM, HTO, 1O naunbiM [98], ocpen-
HeHHBIe Mo 75 moasM ¢ miuenuueil spadenus ND (Ps) BO BpeMmsi Ko-
nomenHsi—uBeTerus Guin pasHbl 0,85—0,80, MOJMOYHOI CreNOCTH —
0.65—0,50 u nosnoit cneaoctu — 0,25—0,10. OTH OLEHKH XOpPOIIO
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COTJIacyloTCA KaK C pacCYHTaHHBIMH nmo mofgenun [oyapuana smaue-
HusiMu Pg ans comxnyteix PIT (puc. 3.26), Tak u ¢ H3MepeHHBIMH
Aas noceBoB nuieHunbl Besocras 1 (cm. puc. 4.3, 4.4).

4.5. OueHka aJieKBATHOCTH PA3IHYHBIX MATEMATHYECKHX
MOJieJield OTpaXKeHus

Hns cpaBuenus ajekBatHocTH Mogean [oyapuaHa ¢ ajeKkBaT-
HOCTBIO ApYrHX MMPP wamu ucnosbsoBannce JuTepatypHbie AaHHbE,
KOTOpble CHCTEeMaTH3MPOBaHH B Taba. 4.17 W YacTHYHO H3/0¥KeHBl
B pasn. 1.1. OrMernM, 4To B NMOCJeAHHE TOALI B Ne4aTH MOSBJASIOTCA
B OCHOBHOM paborhl mo HccaefoBanuio MMPP ais HaKAOHHBIX yra0B
BH3HpOBaHHA. ITOT (aKT CKOpee BCEro fABMASIETCH PE3yJabTaTOM COB-
NajeHHst 10 BPeMEeHH HHTCHCHBHOTO Pa3BHTHS TEOPETHYECKHX BONPO-
COB [HCTAHIHOHHOTO 30HAHpPOBaHHsl H norpebHocTeli B OBOCHOBAHHH
BO3MOXHOCTEH NepPCNeKTHBHBIX IIHPOKOYrONbLHBLIX CKaHepos. Jlas - Ha-
AHPHBIX YIJIOB BH3HPOBAHHA YHCJAO NyOJHKAalMH, MOCBAIIEHHBIX MPO-
Bepke pasauynpix MMPP, 10BOJBHO OrpaHHYeHO, NPHYEM CpaBHEHHE
TEOPETHUECKHX M H3MEPeHHBIX b) NPOBOAMTCA NPEUMYIIECTBEHHO AAf
OAHOH (HKcHPOBaHHON mjomankH. Tak, B YacCTHOCTH, Psif MojeJ e
OBl NMpOBepeH ¢ MPHBJAEYEHHEM MATEPHAJNOB MOJEBHIX H3IMepeHHil,
BEINOJNHEHHHX Ranson u ap. (ynusepcurer Purdue, LARS) B 1980,
1982 rr. Ha noceBax cOH H KyKypy3hl.

Has mogeneit Cyurca [119] u Kyycka—Huiabcona [41] umerorcs
JAaHHble, NOKa3bBalOIlHe KaueCTBeHHO XOpOlIee CcOrjacoBaHHe pac-
YeTHOH M H3MepeHHOH 3aBHcHMOcTell by B KpacHoii o6aactu u B BUK-
AnanasoHe ot L u/uan B pana moceBOB MNIUIEHHIB, PKH H SuMeHS
B NEpHOJ OT MOsIBJIEHHS BCXOAOB 0 KoJouleHHs [41] u A0 MOJOYHO-
BOCKOBOii cmesoctu [119].

KonnuecTBeHHBIe OUEHKH COMVIACOBAHHSA PACYETHBIX H H3MEPEHHBIX
by, (B Tom umcae Ko(QHIHEHT JAeTepMHHAIMH r?, 3HaueHHs A,
a TaKXKe MOJYYeHHBIE HAMH XapakTepHCTHKH, CJeAyIOUlHe H3 COmo-
CTaBJeHHA ONyOJHKOBaHHBIX TrpadHUYecKHX MaTepHAJOB) NPHBeLeHH
B taba. 4.17. U3 3THX oueHOK npH HccaenoBanun MMPP B mepsyio
ouepejb NPeACTABAAET HHTEPeC 3HAK H BeJHYHHA pacxoxjaeHuil A.
3Havenud r? u kK03QGHUHEHTH perpeccHH, HCMOJAb3yeMbie B HEKOTOPBIX
3apybexHpiX paboTax, AajJeKo HE IMOJHOCTBIO OTPa)KaloT ajeKBaT-
HOCTb MoOJeseH, Tak Kak MpPH paBHbBIX BHIOOPKAX BBICOKHE r? MOTYT
OLITb NMOJydYeHBl W B cJydyae CHCTeMaTHUeCKHX pacXOoXKJAeHHIH, H TpH
He3HauuTeNbHOM pa3bpoce caydafHEIX pPacXoxKIeHHH.

[TpuBenenHsle B Taba. 4.17 paHHBIe CBHOETEJLCTBYIOT IpexKje
BCEro O NPHHIHMHAJLHOM XapakTepe PacXOKICHHH MeXAy H3MepeH-
HEIMH H paccuHTanHbiME no Moaenu Cyurca sasHcuMocTsME b (hg).
Boamoxnble NpHUHHB 3THX pacxoxaeHud obGcymxnpanmnch B pasna. 1.1
Kpome toro, ofpamaer Ha ceba BHUMaHHe (akT CHCTEeMAaTHIECKOTO
(npaMepHO OAHOTO TOPAAKA) 3aBLIIEHHS ba, PacCUHTAHHBIX MO MO-
nensim Cyurca m SAIL, B BUK-auanasone a1s COMKHYTHIX NOCEBOB.
Ho B menom Hu3-3a Manwx o06beMOB BHIOOPOK TPYAHO B HACTOsLEe
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'BpeMs CyANTb O NpeHMymiecTBe Toil uam uuoi mojgeau. Ilpeasapmu-

€JbHO MOXHO c/lenaTh 3aKJ4YeHHe, YTO MOJEJb I‘oynpnaﬂa Mo3BO-

| JifeT pacCUHTBHIBATL b) ¢ pacxXoXKAeHHAMH, GJIM3KHMH K TeM, KOTOpHe
| NoJyueHBl AJsi Mozeded, yUHTbIBaomux asumytsi ConHua um Hanpas-
. JieHHsl BU3HPOBAaHMS, a Takke BePTHKAJbHYIO CTPaTH(OHKANMIO MoJora
. PIT (cM. aonoanutensHo oueHkH s Mogean CSP B pasa. 1.1).

C apyroii cTOpoHBl, G1H3KHe 3Ha4ueHHA A CBHAETeJIbCTBYIOT H O TOM,
UTO HAa OCHOBe OJHOTHIHBIX MOJeJed MOXKHO PaccuMTHBaTh b NpH-
6/M3UTENLHO C OJMHAKOBOH MOTPELUHOCTBIO KaK AJs OJHOH (HKCHPO-

. BaHHOH MJOLIAaAKH, TAK W /5 NPOCTPaHCTBEeHHOH BbLIGOPKH MJIOLIA/IOK.

910, B CBOIO Ouepeib, YKa3blBaeT Ha TO, YTO IJIaBHBIH HCTOYHHK MO-
I‘peIIlHOCTeﬁ pacueToB 3akJpuaeTcad B NPHHUHMHAALHBIX MOJOXKEeHHAX,
KOTOphle HCMOJAb3YIOTCA MPH TNOCTPOeHHH paccMorpeHHux MMPP
OJLHOTO KJjacca.

£

# #

Takum o6pasoM, mMoaeab [oyapnana mapasue ¢ momeasamu SAIL,
Kimes u Cyurca npumeHuMa Jasi HCCJAELOBAaHHS 3aKOHOMepHOCTeH
U3MeHeHHsl b, 0pH HaJMPHLIX yraax BusupoBauusi. [laabHeiiimee
COBEpPILIEHCTBOBAHHE 3TOH MOJeJaH Ilejecoob6pasHo MPOBOAHTL MyTeM
BBeJICHHSI B PACYETHYI0 CXeMy peaJbHBIX BepTHKaJbHBIX npoduaeH
OpPHEHTAllHH, NPOCTPAHCTBEHHOro pa3MellleHHs (HTO3AeMeHTOB H L.
OueBHAHO, UTO B HACTOSIIIEM BAPHaHTe MOJENb Helb3fl HCMNOJb30BATh
IJi aJeKBaTHOrO OMHCAaHHsA 3aKOHOMEPHOCTeH YraoBOro pacmpepjeJe-
HHsl pajHalliH, OTpa)keHHOH pasjauuHbIMH npupoansiMu PIL. Xors
BIIOJIHE BO3MOXKHO, 4To Moauukauwusi, Benonuennas Chen [78, 79],
pacunput obnacTh npuMeHeHHsi Moxenn loyapuana Ans OUeHKH by
H TIPH HAKJOHHBIX yrjaX BH3HDOBAaHHS.
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Hcnoab3osanue pPe3yJbTaToB MOIEJHPOBAHHSA
AOJs pelieHUs NpakTHYeCKUX 3ajaad

AMCTAHUHOHHBIX HMCCJAENOBAHUH PACTHTENbHBIX
00beKTOB

Ilposepka azexkBaTHOCTH Mofzeau [oyapuaHa nokasana BO3MOXK-
HOCTb M Ueneco00pasHOCTb HCIOJNB30BAHHS MOJYYEHHBIX TeOpeTHYe-
CKHX 3aKOHOMepHOoCTeHd (HOpPMHPOBAHHSA APKOCTHBIX XAPAKTEPHCTHK CH-
CTEeMBl PACTHTEJbHOCTb—IOYBA AJA SKCHEPTHHIX OLUEHOK MOTeHIIH-
a/lbHO pacrno3HaBaeMbIX cHTyauuid. B oranume ot npoueaypwst oGpa-
uieHus, nofapobHO Hcc/efoBaHHOH B uHkiIe paGor Goel masi Mogenaei
Cynrca, SAIL, CUPID !, mb Gynem paccMaTpHBAaTh Aajee BO3MONK-
HOCTb BOCCTAHOBJIEHHS! OT/JEJIbHBIX MapaMeTPOB PaCTHTEABHOCTH H JIH-
arHOCTHKH COCTOSIHHS arpolleHO30B Ha OCHOBE pPe3yJAbTATOB peUIeHHS
npsAMOi 3anaun AJs YCJAOBHH BH3HPOBAHHS B HaIHp.

B npunuune gas momenu [oyapuaHa, Tak Ke Kak M AJ8 yKa3aH-
HBIX Bbillle MOJeJel, MOXKHO PeaJH30BaTh MaTeMaTHYECKYIO MPOUenypy
oOpamenns. Onnako caM MeTon obpamieHus, MOCTPOCHHBIA Ha HTepa-
uHAx, tpebyer oueHb OGoabuioro ofwveMa MauIHHHOTO BpeMmeHH. [lo
HauleMy MHEHHIO, pallMOHa/bHee NPeABAPHTENBHO ONTHMH3HPOBATH
pemenne ofpaTHOH 3aaayH, BBAEJHB NPH MPAMOA ee MOCTAHOBKE CH-
TyalnHH, AJs KOTOPBIX BOSMOXKHO BOCCTAHOBJEHHE TOTO HJIH HHOro Imna-
paMerpa monenu. ITonoOHble CHTYaLHH MOXKHO ONpeIEe]IHThL HAa OCHOBE
rpagukos u Tabaum raaes 3, a TakkKe o6paTHBIIKCL K puc. 5.1. Xors
H3JIOKEHHBI B HacTOsHIeH riaBe MOAXOJ peajM30BaH HA OCHOBE Mps-
MO#H 3aja4vH, Mo CYyTH OH HamnpaBJieH Ha peluleHHe TeX Xe 3ajgay, IJas
KOTOPHIX NpHMEHsJCH MeToh ob6palleHHs, B TOM YHCJe: HaXOKIEHHE
b;, BBICOKOYYBCTBHTE/NbHBLIX K HCKOMOMY NapaMeTpy H HH3KOYYBCT-
BUTENBHBIX K JPYrHMM, HJIH b, mpH HX cHJAbHOH (paBHOM) 3aBHCHMO-
CTH OT HECKOJbKHX IapaMeTrpoB, (opMmynaupoBka TpeboBaHHH K am-

PHOPHOH HHQOpPMAaUHH, HeOOGXOLHMOH AJMS BOCCTAHOBJEHHS HCKOMOTO
napamertpa.

5.1. BoccTaHOB/eHHe OTAEJbHBIX NapaMETPOB PACTHTENBHOrO MOKPOBA

Paccmorpennble B ryiaBe 3 pe3yabTaThl YHCJAEHHBIX 3KCNEpPHMEHTOB
MO3BOJIMJIH BBISIBHTD XapakTep ¥ MaciitaGpl BO3MONKHBIX H3MEHEHHH
by nox BAHAHHEM BXOIHBIX mapamerpoB moaenu. OueBHIHO, UTO Ha-

1 Cm. Remote Sens. Envir,, 1983, v. 13; 1984, v. 14—16; Int. J. Remote Sens.,
1985, v. 6.
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HuHe MHOromapaMeTpHYeCKHX 3aBHCHMOCTeH 3aTpyAHSET OAHO3H#4-
yio uieHTHGuKauuio Jio6oro u3 mapamerpoB. C 3TuM 06CTOsSTEI b~

CTBOM CTaJKHBaeTCss Kax /B HHTepIpeTarop NpPH aHaJjdu3e aspo-
. Kocmuueckoit uapopmanuna. OZHEM H3 cnoco60B HCKJIIOUEHHS HEOLHO-
' BHAYHOCTH pellleHHs 3a/lay Paclo3HaBaHHUs fABJAETCS HMHPOKO HCMOJb-

ayeMblii B HacTOfllee BPeMsi MeTOJ KOMOMHMDOBaHHS  SIPKOCTHBIX
XapaKTePUCTHK B PasHLIX CIEKTPaJbHbIX KaHasax. OQHAKO 3TOT METOX
He JaeT YHHBEPCAaJbHOrO pelleHHsl, TAaK KaK MOBeJeHHe CaMHX <«Be-
reTalMOHHBIX HH/AEKCOB» (MJIH KOMMJIEKCHBIX CIeKTPaJbHbIX HHIEKCOB
P;) sasucut ot cneunuduueckux ocobGennocreit uccaenyemsix PIT n
yCIOBHI mpoBeleHHsl usMepenuil. Ha wnam B3ryiAn, aHATHTHK-HHTEp-
nperaTop AOJKeH KBaJH(QHIHPOBAHHO MPEACTABJIATH MPHUYHHHO-CJIEL-
CTBEHHBIE CB#i3H mnpoiecca (QOPMHPOBAHHA CHeKTpajdbHoro obpasa
pactutenbHbix 00bexkTOB. [loHHMaHHe 3THX CBsI3eidl €CTb JIOrHYeCKas
OCHOBA MHTepnpertaudH b; M HX KOMOHHAUUH, B TOM 4HC/e H NPH pac-
mH(ppPOBKe Pe3yJabTaTOB KiacTep-aHaln3a BHIEOH306parkeHui.

5.1.1. Oyenxa 603MONKHOCTU OnpedeseHus NAPAMETPOS PACTUTENBHOCTU
Ha ocrose CKS

Ha puc. 5.1 nmokazano usMeHeHHe D) Kak (QYHKUHMH JBYX NepeMeH-
HBiX L u p npH GHKCHPOBAHHBIX 3HAUEHHSX ps. M3 mpHBeAEHHBIX cXeM

p ; \\-’:‘-b?‘=o,22——-018
- b

03 - 7 P —— 0,16
02—

Puc. 5.1. M3oanunn b; PI1 ana pasany- =

usx L u p. Haamp, §,>D;, he=65"

ceprueckas opreHTaunus, t/p=1. ! I | I |

I p,=0,15, 2) p,=0,25. 0 1 2 J 4 &L

BHIHO, uT0 B caydyae L<3-+4 (uaum B<60+80 %) no b, naa Haaupa
NPaKTHYECKH HEBO3MOXKHO BOCCTaHOBHTb JuGo L, auGo p (uBer pac-
tuteabHocTH). Ecau anpuopu masectHo, 4ro PIT umeer nuorHHil mo-
JIOr, TO Ha OCHOBe b, MOXHO HAaHTH 3Havenus p. B obmeMm cayuae,
KOrjJla HHYero HEeH3BEeCTHO O COCTOSHHH 00bexTa, 10 APKOCTHLBIM Xa-
pPaKTEepPHCTHKAM HepeajbHO ONpeleHTh 3HAauUeHHe Kakoro-nubo us3
JABYX HCKOMBIX MapameTpoB, MPHUeM KOJIHYECTBO BAPHAHTOB C Hepas-
anuuMbBiMEH coctosinusmMu PII yBennumBaercs Ha CBeTJIBIX MOYBax,
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Tak Kak B3aMMOKOMNEHCHpYIOLUIHE H3MeHeHHst L M p MOryT mpH-
BeCTH K 00pasoBaHHI0 DaBHBIX 3HauyeHuil b, OueBHAHOH sBJAAETCH
Heo6GXOAHMOCTh B anpHopHO# HHpopMauuu o6 uccaeayemnx PIT. dto
MoxKeT ObITh HH(pOpPMalHs O CTPYKTYype 3eMJIeNnoJb30BaHHs, (eHOJo-
FHYECKOM KaJjieHAape, CONpoBoXKjaiolascs JaHHBIMH 4a3POBH3Yyallb-
HBIX H Ha3eMHHIX HaOJI0JeHHH Ha TeCTOBLIX TeppHTOpuAX. Eciu Takoit
HHQOpMauHH HeT (T. e. pacnosHaBaHHe MPOBOAHTCH «06e3 O6ydeHHA»)
HJIH OHA He IOJIHAs#A, TO TeOpeTHYeCKHe 3aKOHOMEPHOCTH MOTYT pac-
CMaTPHBATbLCS B KayecTBe HCXOMHOH NPEANOCHIIKH AJA aHajH3a CBs-
3eH MeXJy CHneKTpajbHBIM 00pa3oM OOBEKTOB H HX CBOACTBaMH.
C 3710l UeNbl0 Ha OCHOBE Pe3yJLTATOB YHC/IEHHONO MOAEJHPOBAHHS
Mbl CHCTEMAaTH3HPOBAJIH: a) BO3MOMKHBIE NPHUMHBI NOJOMKHTEJbHBIX H
OTPHUATENbHBIX OTKJOHEHHH by; 6) TeHAEHUHH B H3MEHEHHH BXOIHbLIX
napaMeTrpoB MOAeJH, OOYC/OBJIHBAIOLIHE OTKJIOHEHHS b, pasHOro
3HaKa; B) MacwTabhl H3MeHeHHi BXOAHBIX MapaMeTPOB MOJEJH, Onpe-
JeJIAI0IIHX 3aflaHHBIA MacliTab H3MEeHEeHHs 3HAYeHHH b,

Peayabrathl cucTeMaTH3alHH cBeAeHbl B Taba. 5.1. Beero pacemor-
PEHO BOCeMb HCXOJAHBIX CHTyauuid JJas KpacHoii 006/1aCTH BHIAMMOrO
u BUK-aunanasona, Kyla BK/OYeHH TeMHLIE H CBeTJble NMOYBHI B KOM-
OMHauusX ¢ peaAKHM H cOMKHYTeIM PII. Bwau sagans 10, 30 u
50 %-Hble NMOMOMKHTEJNBHBIE H OTPHLATE/bHbE OTK/JAOHEHHA by OT Tex
3HayeHHH b,, KOTOpHIe COOTBETCTBYIOT YKa3aHHHM B TabJHIle HCXOJ-
HBIM CcHTyaunHsiM. Ha ocHoBe MaTepua/oB IViaBhl 3 OBUIH BHISIBJEGHBI
BO3MOMKHBIE NPHYHHBl OTKJOHEHHH pasHOTO 3HaKa H OlIEHeHO, Ha
CKOJIBKO JOJIKeH H3MEHHTbCA KaXKAbiH M3 BXOJIHBIX NMapamMeTpoB MO-
Heqd, utoObl noBsedb 3a coboit 10, 30 u 50 % -Hble OTKIOHEHHA b,
0pH (HKCHPOBAHHBIX 3HAUeHHAX APYrHX BXOAHBIX napamerpos. [lpu
CHCTeMaTH3allHH He YYHTBIBAJOCb COOTHOILUEHHE HpﬂMOﬁ H paccesH-
HOH pajaMaumu B o6ayualolieM NOTOKe, TAK KaK B IyaBe 3 OblJIO MO-
KasaHo, uto koaebanua D;/Q; or 0 zo 0,8 (npH mpounx paBHHIX YCJ0-
BHSIX) BBI3BIBAIOT H3MeHeHHs by He Gojee uem Ha 10 Y.

M3 npusenenHHX B Tab6s. 5.1 NpHMepoB MOXKHO CAeNdThb CAEAYIO-
IiHe BBIBOMBI:

1. Kpacuasa o6nacte BHAauMOro auamnasoHa. lemusie nousei. He-
3aBHCHMO OT coMKHyToctH noJjora PII, 3navenus b ocoGo
pearupyior Ha H3MeHeHHe p. B cayuae coMmkHyToro noJsiora by
IONOJHHTENBHO 4YYBCTBHTEJEH K H3MEHEHHIO TPOCTPAaHCTBEHHOH
opueHTauHH ¢urosieMmentoB. Ceeraoie noussi. 3Hauenus b, BHICOKO-
YJyBCTBHTEJbHB K KOJeGaHHAM BCeX PAacCMOTPeHHBIX BXOAHBIX mapa-
METPOB.

2. BUK-ananason. Temuoie noweel. 3nauenus b, mauGonee uyyBCT-
BHTeJbHB K u3MeHeHHIO cTPyKTypw PIT (L u 0¢). OTkaonenus by
meHee 30 9 ™oryr 6BITH cleACcTBHEM KoJieGaHHH BCeX pacCMOTPEHHBIX
BXOAHEIX napamerpoB. Ceerasie nowso.. HamenuuBocts by B OCHOB-
HOM O006yc/OBJleHa BapbHPOBaHHEM s M OpPHeHTaUHH (HTO3Je-
MEHTOB.

Takum o6pasoM, manuwsie tabua. 5.1 xapakTepH3yOT, ¢ OZHOH CTO-
POHBI, BO3MOMHOCTH HAEHTH(OHWKALHH HCKOMOTO napaMerpa, ¢ ApPY-
ro#i — no6oynHoe BIAHAHHE APYTHX MapaMeTpOB.

198

Ta6auua 5.1
CHCTEMATH3AlMS OTHOCHTENLHBIX U3MEHEHHH BXOJAHBIX MapaMeTpoB MOJENH,
ABAfIOWMXCA npuunHoil 3anannbix usmenennii CKA

(175 BCeX BAPHAHTOB HCXOJHHIX CHTYAlHil OPHEHTAIHs YHTOSJIEMEHTOB
cpepnueckasi, Bgp=57,5°, ho=>65°)

3anannoe OTHOCHTE/IbHbIE HIMEHEHHA BXOAHLIX napamerpos !, %
DHKCHPOBAH- LA
M3MEHeHHE

HOE EHE‘ICHHE ﬁbh %

o
[ p Ps he

I. MiaMenenus: BXOJAHHX MapaMeTpoB, KOTOPsle NPHBOAAT K YBEIHYEHHIO by
N0 CPaBHEHWIO ¢ b, IJA HCXOAHOH CHTYalHH

A. Hcxonuas curyauus: 670 um, p=1=0,075, TeMHbIe MOYBHI (p«=0,06)

1 10 —30 | —43; +26| 420 +20 »
30 —80 . +45 454 »
50 . » +65 +62 *
10 —10 —14 +10 +40 | —81

S 30 —60 —47 425 +80 | —77
50 —87 . 445 * »

B. Hcxonuan catyanus: 670 nm, p=1t=0,075, ceemarie nouss (p.=0,15)

1 10 —20 +17 +25 +95 *
30 —50 +95 +55 +35 *
50 —90 * +70 * *

3 10 ~30 {80; +12} 440 +20 —45
30 ~83 |—80: 481 * *
50 —57 * +50 * B

B. Mcxopnas caryauns: 750—800 um, p=1=0,45, Temusie mouss (p.=0,09)

1 10 +17 8 * 4922 | —28
30 +54 —35 » +51 —62
50 +80 —95 * * *

3 10 25 - +10 465 | —25
30 i40 —60 * * *
50 +40 # * * *

I. Hcxonnas curyaumsi: 750—800 uM, p=1=0,45, cBeTable MOYBH (ps=0,25)

1 10 +47 —25 * +14 —45
30 +80 —95 * » *
50 +80 * * L *®
3 10 40 —20 +8 * 45
30 ¢40 —95 - * *
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DuKchpoBan- Banannoe OrHOCHTeNbHLIe HAMEHEHHs] BXOJHBLIX Mapamerpos !, 9

HOS 3HAueHHE HEMEREHHE
L Ab; %

& o

0

P Pg f!@

II. MameneHus BXOAHBIX NAPaMerpoB, KOTOPHE NPHBOAAT K yMeHbILISHHIO by
M0 CPaBHEHHIO ¢ by AN HCXOAHOH CHTYamuH

A. Hcxonuas catyanus: 670 nm, p=7=0,075, temubie nousm (ps=0,06)

1 10 +38 - —20 —
30 -+-64 * —45 }‘5 :
3 10 +40 5—15 —10 * b
30 5 +17 —25 2 *
50 - * —45 * *

B. Hcxoanana curyauns: 670 um, p=1=0,075, cBeranic nousm (ps=0,15)

1 10 417 —18 —95 5= i
30 +38 * —55 —é; -
50 +58 * * —60 *

3 10 +15 * —15 4 *
30 +50 * —30 3 *
50 £ * 50 * &

B. Hcxonnas curyaunus: 750—800 nM, p=1=0,45, teMunie nouss (p,=0,09)

1 10 —20 +6 BE —40 *
30 —60 +17 —27 —67 *
50 —90 +26 * * *
4 10 —20 +5 o * *
30 —50 +15 i * *
50 ~TF +26 * * *

I'. Hcxoanas curyauus: 750—800 nm, p=1=0,45, cBetane nouBH (ps=0,25)

1 10 —80 +14 —18 —P% "‘
30 Ed & # 6“ Ed
3 10 —27 ~+10 —8 —64 -
30 —100 +20 —20 3 v

1
H3meHeHHsl paccuHTaHbl KaK PA3HOCTb MEKAY 3HAYCHHAMH BXOAHBIX Iapamer-
1;85, COOTBETCTBYIOUIHX HCXOLHOf CHTYAIMH, H HX JHAUEHHSMH, KOTODHIC BHIHBAIOT
, 30 u 50 %-uble OTKIOHeHHS b,, MPH HOPMHPOBKE Pa3HOCTH MO MAKCHMAJAbLHOMY

H3 JABYX CpaBHHBAaeMbIX 3HAYeHHH napamMeTpoB.

Ipumevannue. Hm:)c (+) osHauaeT yBeaHuUeHHe mapameTpa, MHHYC (—)—
yMEHbLIeHHe, 3Be3fiouka (*)— cHTyalHs No pasHBIM OpPHYHHAM HepeaJjbHad.

200

\1.2. Pexomendayuu no onpedecHuto napameTpos pacTUTEALHOCTU
ocnoge CKSl

" Marepuaan Tabu. 5.1 menecoo6pasHo YYHTHIBATb NPH paspaboTke
METOMK MPOBEJEHHS H aHajlH3a AHCTAaHIHOHHBIX H3MEpeHHil B HHTe-
‘pecax arpoMeTeopoJIOTHH M CeJbCKOXO3AHCTBEHHOTO NPOH3BOACTBA.
Ha ux ocHoBe A4 ycJ0OBHII BH3HPOBAaHHS B HajHP MOXKHO PEKO-
- MEH/I0BATh:

‘ 1. Uamepenusi B KpacHoH 06JacTH BHAMMOrO AnanasoHa: B CIy-
| yae TeMHBIX MOYB— A ONpeieseHHs LBeTa PacTHTeJbHOCTH NPH
KOHTPOJIe 32 SIPKOCTbIO TOYBBI; B cjaydae CBETJABX MO4B—
MHAHKALHK JI060r0 W3 paccMOTPeHHBIX NapaMeTpOB NPH HAJHYHH CO-
nytcTsyioueii undopmaunn o6 H3IMCHEHHH APYTHX.

2. Mamepennss B BHUK-anamasone: B cayyae TeMHBIX MOUB—
aas ompejenenus naotHoctH nogora PII; B caywae CcBeTJH X
MOUYB— A5l JMACHOCTHKH H3MeHeHHH OpHeHTauHH (QHTO3JIEMEHTOB
(nanpumep, mosieranus) MPH KOHTPOJE 3a SPKOCTBIO MMOUBBL.

Cneayetr OTMETHTh, YTO B psijie METOMAHYECKHX pa3paboTok s
HHAMKALHA (UTOMAcCH M/HJIH IJIOTHOCTH MoJjora PIl pexkomenayetcs
HCIIOJIL30BATH JAHANA30H, B KOTOPOM CIEKTpa/bHBl KOHTPAacT Me-
Ay 1NOUBOM M PACTHTEJbHOCTHIO MaKcHMajeH. B dacTHoCTH, A0
PIT npu AOMHHHPOBAHHH 3eJeHBIX (UTOIJIEMEHTOB B COUETaHHH CO
CBETJIBIMHE MOYBAMH HaHGOJbIINA KOHTPACT BO3MOXKEH B KpacHoil 06/1a-
etu. Ho, kak Buano u3 taba. 5.1, B 3Toii ob6aacTH ycrmeuHas HHIH-
Kauus L peajbHa TOJbKO NPH HATHYHH conyTcTBYiOleH HHpOpMALHH
06 H3MEHUYHBOCTH 1lBeTa PACTHTEJIbHOCTH, IPKOCTH MOYBBI H OpHEHTA-
[IHH HA MOMEHT JUCTAHIIMOHHOTO 30H/HPOBAHH.

Ha puc. 5.2 u 5.3 npuBejeHH HOMOrPaMMBl, KOTOpLIE MOMHO pe-
KOMEHI0BaTh Js HCIMO/Ab30BaHHs B NMPaKTHYeCKoi paboTe HHTEpHpe-
TaTopa ¢ LeJbI0 SKCMePTHBIX OLEHOK IJIOTHOCTH rnoJora, LBeTa H
opuentauuu ¢urosnementos. [IpH mOCTPOEHHH 3THX HOMOTPaAMM LIS
cayuasi Henpoapauublx (urosnementos (crebam, KOJIOChSl) MpHMEeHs -
nac, ¢opmyna (3.12), Ans nMpo3pauHbHIX (HUTOIIEMEHTOB HCMOJAL3O-
BaJICs METOJ] HHTEPHOJAILHH.

I aotnocts noaoza PI. Wpentnoukauns L u/uam B (a Takke
CcBA3aHHbIX ¢ HAMH N H sanacoB dguTomacchl — cM. pasi. 2.3, a Takke
1a6a. 5.2) ABAsercs OJHON M3 PacmpoCTPaHEHHBIX 3ajad a’poKoc-
MHUECKHX HCCJeL0BAHMIL.

Homorpamma Ha puc. 5.2 mo3soasieT HAalTH ISl PasAHYHHIX TIpH-
POAHBIX CHTyalui, 3afaHHbIX KOMOHHAUHAMH 0 H ps MAKCHMAILHO
BO3MOKHbIE ~H3MEeHeHHst by, o6ycjaoBienHbie H3MeHeHmeM L —
ba(L)max. TIpu 3ToM Aba(L)max Ompefesnsiercs BHAOM byHKUHH
by(L) ® 3naueHHsiMu L, TPH KOTOPHIX 3Ta dyHKIHS BHIXOAHT Ha
naato. Homorpamma ma puc. 5.3 JONOJHSET NpPeABIIYIYIO. C ee
MOMOLIbI0 HA OCHOBe MOJAYYEHHBIX Abj(L)max MOMHO BBHISIBUTHL A
sajganHofi TounocTH naMepennit CKSl untepsan snaueHui L, KoTopHI#
NPHBOAHTH K TIPHPALIEHHIO (CHHKEHHIO) b;, unu, HaobopoT, MO OTHO-
CHTeJbHBIM M3MEHEHHAM by BOCCTAHOBHTH AL.

B cayuae TOPH3OHTa/NbHON OpHEHTAUHH (hHTO31EMEHTOB A0CTA-
TOYHO HCMOJNL30BATh NEPBYI HOMOrpaMMmy, Tak Kak IpH 1=
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TaQ

Ylina 5.2

3a \ Puc. 5.2. Homorpamma F‘z ~75-75 -50 -26-500 28 ~25
CTENCHMOCTD MEXAY OTHOCHTEMbHOM TOBEPXHOCTLIO (uTOIAEMeHTOR L W rycToToR s onpefenenns Maxch- 0 P YR BT /
_@N (9%3/M?) pas nocesos osumoll nwermnm Besocrag 1 8/IbHO BOIMOMKHBEIX H3Me- a) 4 / fu it i,

weniii b, PI1npn ysennue- / s AV R /

muan L ot 0o 5 b (L) max- 03 7 07

® 0 A g F s it

-—@aaa Cocroanue nocesa o 1 Buna saBucustocru L=f (N) Hanup, SL>D1’ he=55°. / ¥ 7 /go /
Ky :

OpuenTtanua  GHTOIIEMEHTOB: y
Bai\Veyye Op

~
=
~
~
.
b
1\
~
)
NS
N\
~
Ay
14]]

7
&
Maoxoe—xopouee | 0,93 —0,552 4 0,00269N [EepRscsTazstan (a), chepute- L L

_ﬁo"\gﬂ B TpyGKy | [lroxoe—xopomee | 0,98 ~—0,0674 4 0,00141N e w&,‘,@{,)uﬁpy G'Kpg'ﬂ,ﬁi‘::';(p* " | o ’/r s

";1 Wenne—uge- | Yaosaersoputens- | 0,58 0,58 —12,44+2551a N 3 M;‘(L}m, (%). / ,’ v o o 75 _| 59
i HOE—OTJIHUHOe g /8 ,% .-
- Xopoluee 0,67 | 0,50 —12,14-3,751a N 01— e == -

) UHO-BOCKOBAR | ¥ zoBretBOpHTeas- | 0. 63 0,44 | —0,298 + 0,00196A L7 Tl T N BN

Yerp HOe—Xopollce ~5,6641,03In N = ’:_._.__-_—__'__'_.':_---"‘""'

92 st
+g ?puueqann& F U 1M —npu yposse sHauumoctn 0,05; L — nas N=100= 02 -90 SR e
cl_m%!m/ba2 4P Kylllennn, 120+760 5k3/mM2 na denodase pmxox s TPYOKy, 200+ ! ,’ [ 7 / / >50
o 3K3/u? mpm KOnowennn — userenuy, 330-+800 5K3/M? NpH MOJIOUHO-BOCKOBO a) | / / /40
ot Q'rn; S4BHCHMOCT: Mexay L u N ua (enodasax Konomenne—mperenne # Mo- / J: ,’ ," /
ot q-nocxoaan CHEJIOCTL npH OGBEeAHHEHHH TONEH ¢ COCTOSHHAMH OT ILIOXOTo 10 03 / A # ——

& HOTO, a TaKxKe TOJMBKO ¢ [J0XHM H OUeHs I

T JIOXHM COCTOSIHHSMH TNpaKTHYECKH
by,
HH{;Q«LHH ba(L) BuXoguT Ha miato H, COOTBETCTBeHHO, 3Hauenns Aby(L)

F
Il
02 / / !
g 7 + B LG 0
7/ 750
; / P b / 25
|

pe(‘l&pHaHTHbl K RanpHedlleMy yBeanuenuio L. Do MOATBEPKTaeTCH / A4 ,’/ ; 4
HOR"IbTataMn o6obmenus mMartepuason pacuera b, s ropHaoHTab- o1 - ',7’/ ==t=—576 o
P ( OPHEHTAUHH NPH Pas3AHUYHBIX KOMOHHauusx p, (ot 0 go 0,35) u / ,”/‘ 1
Heyer 0 10 05), Ha ocHoBe KoTOpHIX NOJNYyYEHbl CAEAYIOMHE COOTHO- 2 s e L i g 2
oT QHH MEXAy npupawenusamu b, npu usmesennu L or 0 ol u
10 5: 0 071 02 03 0.4 05 . p
Aba (L =0+ 1) = 0,92 Abj (L)mex pu t/p =0 (5.1) Bby (L) %
Aby(L =0+ 1)=0,84 Aby (L)nex 1pu T/p=1, (5.2) e o
rae Ab; (L)ma,=Abl(Lz0'—:-5).
—_—t —
nplﬁa MPHBEACHHLIX COOTHOLIGHH I BHAHO, YTO u3menenne L or |1 go 5 " et
TOn, TOPH3OHTAMBHON OpHeHTAUMH Bieuer 3a coGoli H3MeHeHHe R e ety
I =Q\}\ig Ha 8—16 9% or ofuero npupamenns Ab, B uHTepBane L= ! 10 ]
~0. - -70 -50 -30 =10 -
.'.IEQ& Clyuae copepuueckoil opuenTamuu HeOOXOAHMO HCNONB30BaTh 1 10 30 50 Aby(L)pyy %

Paal;iOMOl"paMMbI, H60 OyHKUMA by (L) BEIXOAHT Ha maaTo NpH caMbIX
hooﬁpasﬁux SHa4YeHHAX L B 3aBHCHMOCTH OT COYeTAHHS p H ps
Ma%oxa)xeM Ha NpHMepax, KaK MOKHO NOJIb30BATBCA HOMOpaM-

3-’|Q$OH}’CTHM, AJISI ToceBa MNIIeHUI B, HMEewIero OpHEHTaUHIO (I)HTD‘

MEx CHTOB, BuH3KYyIO K chepuyeckoft, mago ONpeeNHTb, KAKHE H3- g =50
| HHs “HHA b; MOryT GBITh BHI3BaHbl KoJdeOaHueM L Bo BpeMsa KoJiolue- “o-1
HOQQB cI:)HaHKO-reorpaQ)quCKHx palionax co CBETABIMH W TeMHBIMH Puc. 5.3. Homorpamsta gas onpeseaenus Aby(L) PII B paznuunbix
AMH, uutepsaaax L. Hamup, §;»D,, he>55°, chepHueckan opHenTains,
HOR '3 TaGu. 2.8 maxonum aas 3esenofi obaactu p=0,16, aas kpac- tp=1.
I 202 0,086, ans BHUK-auanasona 0,458. Auanoruuno u3 taba. 2.11 Liudpst y KpHshix — L.

me,
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AJIA CBET/IBIX MOYB HAXOAHM N/ BHAMMOrO amuanasoHa p,=0,16, pis
BUK-n1namaszona 0,25 # COOTBETCTBEHHO 1/ TeMHBIX MOUB 0,,06 i
0,10. Tlo 3amaHHbIM 3HAYEHHAM f H Py C MOMOIIBIO nepBo# HOMO-
FPamMMBbl onpegesisieM MaKCHMAJbHO BO3MOMKHBIE OTHOCHTEJbHBIE H3-
MeHeHHs b, Ans unTepsana L=0--5 (wam aas B or 0 go 96). dru
OTHOCHTE/IbHbIE H3MeHeHnHs by GYAyT paBHBL;

0,160 0,086 0,453

s 006 | 016 | 006 | 016 | 010 | 0.
Ab, (L), % —10 ’ —65 | —50 | —85 | 475 | +95

3arewM, 3ajaBasfch HAHJCHHBIMH 3HAYeHHAMH Abj(L)max, mepexoaum
K BTODOH HOMOTPamMme H onpenelsieM OTHOCHTE/JbHBIE H3MeHeHH: Ab;

B pasauuyHBIX HHTepBastax L. CooTBeTCTBeHHO OLeHKH Ab 6
PaBHEI: »

¢ ;i
[ Og
0—1 1—2 28
0,160 8, 06 —6 0 0
,16 —40 —25 T
0,086 8,(1}2 —31 —14 —Eg
, —53 — e
0,458 0,10 49 gg :133
0,25 13 8 5

(HamomuuM, uto cymma Ab, IS OTAeNbHBIX HHTepBajoB L He paBHa
Abj(L)max, TaK KaK OTHOCHTENBHBHIE H3MeHCHHS Abj HOPMHPOBAJHCD
0 MaKCHMaJlbHOMY 3HaueHHI0 by B KaxJoMm muTepBae L).

Ha ocuoBe nomyueHHBIX pe3y.bTaToB MOXKHO 3KCIEPTHO OLEHHTD
BO3MOXHOCTb pPaCHO3HABAHHS MJOTHOCTH [0JIOTA TNOCEBA MIEHHILBI
B caydae 3eJIeHOrO LBeTA PACTeHHH AJA Pa3HLIX CIEKTPaJbHBIX JIH-
anasoHoB ¢ y4eTOM MmouBeHHOro ¢ouna. IToHATHO, Y4TO ecam u3Mepe-
nust CK$l BeayTes ¢ Tounoctsio £5 %, To Bee mamenenus L, compo-
Boxfalomuecst Aby<<5 %, 3aBegomo He GyayT pacnosHasaThes. B pac-
cMoTpeHHOoM npuMepe uaMepenuss CK§l B sesenoii o6nactu cnekrtpa
B cJydyae TEMHBIX NMOYB BooOIle He JOJIKHBI ObITh HHQOPMATHBHBLI NPH
Onmpele/JenHH MIOTHOCTH nojora. Ha stux xe noysax nmo CKSI aas
KpacHO# 06J1acTH MOXKHO ompejennth uamenenus L 10 L<<2 (wiu B
no 50 %), Ha cBeTaBIX MOuUBax — Bo BceM HHTepBase L 1o 5. HaoGo-
por, B BUK-1nanasone npu coueTaHHH TEMHBIX NMOYB M 3€JI€HOH mMie-
HHILBI MOXKHO HHIAHIHPOBATh H3MeHeHHs L 10 3—4 u B mo 60—70 9%,
a NMPH COYCTAHHH CBETJBLIX MOYB H 3€JeHOH NINeHHUH — H3MeHeHHs L
~jo 1,5 u B no 40—50 %. Ilpu atom aajbHeiillee CMBIKaHHE MOJOTra
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IT He BHI3OBeT KaKHX-THOO H3MEeHeHHH OTpaeHHs, KOTOPble MOXKHO

‘Guino Gor yaoBuTb, namepsis CKS ¢ Tounoerbio =5 %.

B 1esoM BO3MOMXHOCTb BOCCTaHOBJeHHs L yxyauiaercsa 1o Mmepe

‘yBesnuenns naotHoerd noaora. Uem pexke mosor PIT, Tem B Gosblueit
| eTeneHH mposBAsieTcsi 4yBCTBHTeAbHOCTh by kK L. Ho mpm otcyTeTBHH
| JaHHBIX O SIPKOCTH MOUBBl CYUIECTBEHHO BO3PacTaer Heompee/eH-
. HocTh oueHkH L u/uan B.

ILser pacrureasnocru. Ouenkn usera PII npeacraBasior nuTepec
NPH OnpejesieHHH CO3PEBaHHA MOCEBOB, a TaKXKe I[PH JAHArHOCTHKE
aHOMaJbHBIX SIBJEHHI, CONMpOBOXKAalomHXcs uamenenwem p. Has wa-
XOXKJEHHS OTHOCHTEJbHHIX H3MeHeHHH Abj,, 00yC/IOBJIEHHBIX Koneba-
HHSIMH 0 B PAa3HBIX CNEKTPaJbHBIX AHANA30HAX M/HJIH B OXHOM JH-
amasoHe, HO NPH PAa3JHYHOM COCTOSHHH OTHEJNbHHIX (HTO3/IEMEHTOB
(em. pasa. 2.1), MOXKHO MO0Jb30BaTbCA HOMOrpaMMamH, MpPHBEICH-
HbiMu Ha puc. 3.2 u 3.5. Tak Kak 3HaueHHs p MPAMO CBSI3aHH C LBE-
TOBBIMH XapakTepucTukamu ¢urtosiementos [73], TO H3MeHeHHS
Ab,(p), nokasanubie Ha puc. 3.2 H 3.5, MOKHO HHTEPNPeTHPOBATL H
Kak BO3MOMKHBIH OTKJAHK b Ha H3MeHEHHs I[(BeTa PacTHTEJbHOCTH.
[Monb3oBaThCsl 3THMH HOMOrpamMMamu odenb npocro. Ho aas rtoro
4TO6bI ¢ HX TMOMOIILIO MONYUUTH SKCTIEPTHLIE ONeHKH Aby, HYXKHO pac-
nojaraTh anpHopHoil wHQopmauuefi O XapakTepHHX I AaHHOTO
LeHO3a THIE ODHEHTAllMH, NMOUBEHHOM (oHe W 3HAUCHHAX P 1Ji BH-
nos (coproB), dopmupyomux ueHos. Ha sapepuiaroniux tbenodasax
caeayer paBoraTh ¢ HOMOTPaMMOH /Il HeNPOSPauHBLIX thuroae-
MenTOB, Ha (enodasax, B TeueHHe KOTOPBIX B CyMMapHO# (puTOMmIO-
mand JAOMHHHDYeT L,,— HOMOTpaMMOfi /s MNpO3paynbix Quro-
3JIeMEHTOB.

[TpuBeeM HECKONBKO NPHMEPOB HCIOJb30BAHHS HOMOTPAMM. Ho-
NMyCTHM ToOCeB nopaxen 3aGoneBanueM. BoaMmoxKHA /M AMarHOCTHKA
duTonaTonornueckoro cocrosnns nocesa nmo CK§l ans Brgumoro au-
anasoHa B cJayuae, ecau 3aGoseBanue NMPHBOJIHT K H3MEHEHHAM OMNTH-
YyeCKHX CBOMCTB OTAEJNLHBIX (PHTO3/JEMEHTOB?

M3 ta6a. 2.3 HAXOAMM, Y4TO NPH NOPaKeHHWH JHCTbeB pairpaca
Gypoii pxapuunoii mence 20 % p ans 550 HM H3MeHSeTcA Ha 28 %
u s 670 M Ha 43 %, a npu nopaxenuu Goaee 50 Y — coorset-
ctBenno ua 16 u 51 %. danee 3anaeMcs cepHYeCKHM THIOM OpPHEH-
trauun (cM. pasa. 2.4.3.2) W AByMs BapHaHTaMH 1O 0. OTtknanbiBas
yKasanHEe Bhille Ap MO TOPH3OHTaMbHOH OCH rpaduka Ha pHC. 3.5,
Haxoaum caeayomue snadenus Ab, (%) ang pasmeix L:

Ap %
28 43 16 51
Py 0,06 0,25 0,06 0,25 0,06 0,25 0,06 0,25
L=l 15 8 24 16 6 3 32 19
Ab, % { L=3 30 24 48 42 18 14 bb 48
Li=h 33 33 52 52 19 19 57 b7
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1{\0 TaK Kak p B BHAMMO# 006JacTH NPH NOPa)KeHHH yBeJHYHBAeTCS,
I H OTHOCHTe/IbHBIE H3MEeHeHHs b; TakkKe OYAYT MOJONKHTEJILHBIMH.
> 4 OCHOBE NMPHBEIEHHLIX BhIlle Ab) MOXKHO cAe]aTh 3aKIIOYEHHE, UTO
CKS(iﬂyqae 3e/IeHOH PacTHTeJbHOCTH H mnopaxeHHH Menee 20 9% mo
? A5 3eJ1IeHOH M KpacHo# o6ractefi BHAHMOrO AHAanasoHa peaibHa
J;OHI‘HOCTHK& nopaxenusi Oypoi pxkaBuuHolt mas PIT ¢ pasnoi#i nijort-
: CTBIO T0JIOra KaK Ha TeMHBIX, TaK H CBeTJIBIX MOYBAX (HCKJAIOYe-
xue COCTaBJIsIeT COYeTaHHe CBET/bX NouB H peakoro PITaas 550 um).
0powas BO3SMOKHOCTL HHAHKAUHH CHILHOTO MOpaXKeHHs coOXpaHsaeTcs
ie;{g);:;ou oﬁnac;ﬂ CHEeKTpa, a B 3ejleHOH 06J1acTH H3-3a HE3HaYH-
pasMHuHd B p 3MOPOBEIX H GOJLHBIX JIHCTH

eB uH(pO -

Hocte CK$H cumxkaercs. i
poﬁn;)} aua.non;lqnoﬂ cxeme Oblin oueHeHH Ab; npu nopaxenuu G6y-

JKABYHHOH JKEJITHIX JIHCTbEB MILEHHIH (cM
. pasa. 2.1.4.
CBeTJILIX MOYB: : Fygmepgnt o

L
IMopaxkenne
i ’ 3 | 5
<20 % 18] e —30
>50 % —35 | —60 | —64

Otu oneHku Aby cnpaseanusn aas 550, 670 u 750—800 um, Tak Kak
Ap XeJThIX JHCTbEB HECYUIECTBEHHO MEHSeTCH B 3aBHCHMOCTH OT A
Hs AaHHBIX Aby caenyer, 4TO HHAMKAUHsA MOPaXKeHHBIX Gypoii p}KaB-.
YHHOHM MOCeBOB BO3MOMHA M Ha MNO3JHHX (eHodaszax (Kpome OYeHb
ﬁgﬁgnﬁoucggffoa nopaxennsix PIT) naxe B cayuae HeGuaaronpust-
JIbHBIM i

pon. s caemupx g KOHTPAacTaM COYETAHHA XKeJTOH pacTHTE/b-
LmaTaK ¥e HCIoJab3ys pHc. 3.5a, MOXKHO 3KCHEPTHO OUEHHTh MOTEH-

JbHYIO pPacno3HaBaeMoCTb pa3JqHYHBIX COPTOB, NPHHHMAHA, YTO
COPTOBBIE oucoﬁeuuocm NPOSABJAIOTCH TOJBKO Yepe3 H3MeHEHHe onTH-
YECKHX CBOHCTB OTJe/bHBIX (uTO3NeMeHTOB. [Toayuyennsie w3 Taba. 2.8
Ap naa 3e/ieHBIX JHCTbEB NUIEHHHB AAIOT CJeIYIOUIHE oueuxnlAé
I TOCeBOB 3TOH KYJBbTYpPHI: :

550 nm | 670 um | 750—800 pm

Ap % 27 56 33
L=1 14 38 20
L=35 31 64 40

3uauenus Ab, npuBeleHH NS TeMHBIX MOYB (ps CM. BHIe B NpH-
Mepax), Kak Haubojee COOTBETCTBYIOLHX YCJAOBHSM [POH3PACTaHHS
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JOXHBEIX CTENMHBIX PafoHax. W3 pgaunbix Ab; chaeiyer, YTO COPTOBbIE
COGeHHOCTH TNPH COYETAHWH 3€NeHOH NIIEHHLUb! H TEMHLIX TMOUB
" Gosibieft CTEMeHH MPOSBAAIOTCS B KPacHOH 06aacTH BHAMMOrO JH-
na3oHa. DTH e OLEeHKH MOXKHO MHTEPIPETHPOBATb /A TEMHBIX NOUB
IpH pACMO3HABAHHH 3€JEHHIX MOCEBOB, BHPALICHHBIX HA PASHBIX to-
Hax NnoYBeHHOTO MJIOAOPOAHS (cm. pasn. 2.1.4.2).

. Tlopo6ubiM 06pasoM MNPOCTO BhIABHTD NoTeHUHalbHBIC pas/Huus
B b nMoceBOB NpH MOJEraHHH WIH B JHH C BeTpeHoil MorofoH 3a cuer
pasHELOGl B O AAaKCHaJbHOH H abaKcHa/ibHOH CTOPOH JIHCTHEB (cwm.
‘pasa. 2.1.3.1).

. Ecam rtpebGyercsi sKcnepTHas OleHKa BO3MOXKHOCTH HAEHTH(HKA-
\WHH NJOTHOCTH MOJIOra MOCEBOB PA3HBIX COPTOB HIH KyJbTyp, LEJE-
' coo6pasHo M0Jb30BAaTbCA HOMOrpaMMaMH Ha pPHC. 52 u 53. Has
| WAMIOCTPAIlMH PACCMOTPHM BAPHAHT TEMHBIX MOYB H 3eJieHOl pacTH-
 teabsoctH. Copra 3alajHM MaKCHMaJbHBIMH H MHHHMAJbHBIMH 3HA-
| epnsiMH p AAs NeHHH H3 Taba. 2.8. [To p ¢ nomoumpio puc. 5.2
HajfileM MAKCHMaJbHO BO3MOMKHBIE H3MEHEHH: by — Aba(L)max, @ HA
OCHOBE TOCJEeNHHX C MOMOIIbIO pHC. 5.3 — Ab, Aasi pasaHYHBIX HHTEP-
pasos L. Ilpu Tako#t moc/ieaoBaTeJbHOCTH onepanuii HaXOXUM CJje-

AylouiHe OUEeHKH!

Ps
0,06 0,06 0,10
p 0,138 0,186 0,052 0,120 0,368 | 0,564
Ab, (L) ey % —20 5 T A S 75
L=0=+1 —I12 -7 —46 —16 32 49
Ab‘-,L % L=1-+2 —2 2 —33 —2 16 30
L=2+3 —2 2 —18 —2 11 18

M3 cpaBHeHusi STHX JaHHBIX C NPHBEJCHHBIMH BhIllie CJCLyET TaKiKe,
470 pasauyHA B bj, CBA3aHHEIE C COPTOBLIMH ocobeHHOCTSIMHI (H/HiH
¢ yCJOBHSMH NPOH3PACTaHMs), AJNS BHAHMOrO AHANasoHa MOTYT npe-
spiaTh Ab,, BH3BaHHbe H3MeHeHHem L B npejeiax OLHOro copra.
3T0 NOATBEPIKAAeT H3BECTHbIA M3 MPAKTHKH pe3yJbTaTr O GoablueH
nudopmarusHocts BUK-auamasona nas HACHTHOHKALHH MJOTHOCTH
foJora nocepa NPH OTCYTCTBHH JaHHBIX O BHIOBOM COCT4BE PII uau
VCJIOBHAX NMPOH3pacTaHHiA.

Takum 06pa3oM, HOMOrpaMMbl Ha pHC. 3.2 H 3.5 mo3BoJISIOT NATh
SKCMEpPTHBE 3aKJAIOYEeHHs O BO3MOMHOCTH DPEIICHHS ob6paTHBIX 3a1ay
ISt CHTyalMH, KOrja H3MeHeHHs fPKOCTH PI1 moryTt ObiTb BbI3BaHBI
H3MeHeHUSIMH OTPaKaTeJbHbIX CBOHCTB OT/IEJbHBIX buTO31€MEHTOB.
HauGonee GaaronpusTHHIMH NPEANOCBUIKAMH ANA pelleHHs STHX 3a-
lau IBJASIOTCH: BbICOKas COMKHYTOCTb M0JOra PI1 uau HalHYHE TEM-
HOrO MOYBEHHOTO (OHa, a TakkKe Maibie fg H/HJAH HaKJOHHLIE YTJBI

BH3HDPOBAHHS.
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llpoctpancreennan opuenrayus @urossrementos. BoceTaHoBuene
9TOro mapamerpa cTpykryphl PIl o6bIYHO He CTaBHTCH Kak caMoOCTON-
TeJbHAsE 3ajlaya a3pOKOCMHYECKHX HCcae/oBaHHil. B To ke Bpems
B pasa. 3.2—3.7 6bl1a y6efnTe/bHO MOKA3aHA BHICOKAST UYBCTBHTEb-
HOCTb b) K M3MEHeHHIO OPHeHTallnH. B OT/e/NBbHBIX 3KCIePHMEHTAaJb-
HBIX paborax (cMm. nanpumep, D. Lord, R. Desjardins, P. Dube, 1985)
NPHBOAATCA AaHHble 06 n3MeHeHHH by npu Berpe g0 40—60 %. Bui-
COKOYaCTOTHbIC KOJIeOaHHs OpPHEHTAUHH TakKikKe MOryT OblTb HpPHYH-
HOH H3MeHeHHs b MOCEBOB KYJLTYD C BEHIPAMEHHHLIM TeJTHOTPOMNH3MOM.

[Ipeacrasiennbie Ha puc. 3.11 HOMOrpaMMbl MO3BOJASIOT onpene-

JIHTh COOTHOLUEHHSI MEXKAY OTKJIOHeHHSMH Oy oT 045=57,5° (T. e. or
cepHyecKOll OpHEHTAUHH) H OTHOCHTENLHBIMH H3MEHEHHsIMH by —

Aby(Bp). DTH Ke HOMOrpaMMLI ABJIAIOTCH OCHOBOH NS BHISBJICHHS

Ko/seGannii Og, MONYCTHMHX NpPH ANNPOKCHMALMH OPHeHTAaLHH (HTO-
3JEeMEHTOB C(EepPHYECKHM THIOM JJIsl 3aXaHHOH TOUHOCTH H3IMepeHHH
unu pacuetoB by Kak suamo u3 puc. 3.11, ans 5 %-noit uyBcTBH-
TeALHOCTH b) NPH OTKJIOHEHHAX OPHEHTALHH B CTOPOHY FOPH3OHTAb-
HOCTH HaHGo/bliasi TOUHOCTL (K0 2—5°) B uaMmepenusx Oy moMKHA
COGMI0AATECS KaK B MJOTHHIX, Tak H B peakux PIT. B nepsom cayuae
H3MeHeHHe b, OompeaensieTcsi COOTHOLICHHEM MEXK/]Y OCBEeLIEHHBIMH H
3aTeHeHHLIMH (PHTO3JEMEHTAMH, BO BTOPOM — MEMK/]Y OCBEICHHBIMH
H 3aTeHCHHBIMH YYaCTKaMH NOYBBHl M pacTHTesabHOcTH. Ciabee Bhipa-
XKeHa YyBCTBHTEJLHOCTb b; B KpacHOil 06JacTH NPH COYETAHHH TeM-
HBIX NOuB H cpeAHecoMKHYThX PII, a Takxe B 3ejeHoll M KpacHO#
06J1aCTAX TPH COYETAHHH CBETABIX NMOYB M CPeIHecOMKHYTHx PIL.
B BHK-nnanasoHe coxpaHsieTcss BbICOKAasS UYYBCTBHTEJNbHOCTH K Ma-
JILIM H3MeHeHHSAM 04 AJ8 BCceX PaccMOTPeHHLIX BapHaHToB PIL.
Ecau sapartecs Gosee rpyGoit ouenkoit by (10 %), To TouHOCTH

onpenenenusi Oy NPH yBeJHYEHHH TOPH30HTAJBHOCTH (DHTOIJEMEHTOB
Aast pasnuuHbiX PII v cneKTpasbHBIX AHAanasoHOB A0J#KHA COCTABJSATL
5—8°. Cunoxubiit xapaktep ¢yukunn Aby(85) (cM. pasx. 3.5.2.3)
00yc/I0BAHBAeT NOBbIIIEHHE YYBCTBHTEALHOCTH b K O, Koraa opuen-
TalusA nepexoAHT ot cdepuueckoit kK Gosee BeprHKaabHON. CooTBer-
CTBEHHO, NpH oUeHKax b, ¢ TouHocTnio 10 % Op Hamo u3MepsATL ¢ MO-
rpelIHoCThI0 He Gogee 3—5°. i

Takum o6pasoM, akke He3HauWTe]bHbe H3MeHeHust Oy npm pa-
BEHCTBE BCeX MPOYHX MapamMeTpoB MOTYT BBHI3BaTb pa3Gpoc pe3yib-
TaTOB H3MepeHHi, npesbmaomufi pacnpoctpanenuyio =+5 % -uyio
TOYHOCTh CHEKTpoMeTpHupoBaHHd. Tak kakK oObIYHO OpHeHTAalmMs He 1a-
eTcsi B (PUTOMETPHYECKHX ONHCAHHAX O0BEKTOB, TO OWHOKH B HHTEp-
MpeTauny sIPKOCTHBHIX XapaKTEPUCTHK H3-3a HeyuyeTa 3TOro mapamerpa
BHoJHe peadbHbl. Jas Toro uto6bl MHHHMH3HPOBAThL MNOAOGHBIE
OIHGKH, CJIefyeT COCTABHTL KaTaJOTH XapaKTePHCTHK POCTPaHCTBeH-
HOH OpHEHTALHH WJIH NPeAyCMOTPETh ee H3MEPeHHs NPH KaXkJOM OMH-
canun KoHKpeTHwx PIT. C npyro#i cTopombl, Ha OCHOBe BCeCTOPOHHHX
HCCJIeIOBAHHA MOXKHO nojaobpath KOMOHHAaUWH b, HaHMeHee YyBCT-
BHTEJbHLIE K H3MEHEHHIO OpHEHTAIHH, HO BBICOKOYYBCTBUTEJLHEIE
K H3MEHEHHsAM JAPYrHX HCKOMBIX mapamerpoB PII.
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' [lpu peurennH OTAeJbHBIX 3aiad pacno3HaBaHHA H HACHTH(DHKA-
il UYBCTBHTE/]LHOCTb by K H3MEHEHHIO OPHEHTALMH MOXKeT OHTbL HC-
OAbL30BaHA LleJeHanpasieHo. Tak, HanpHMep, yBeJHUeHHe OTK/HKA
4 Ha By Mo Mepe CMbIKaHHs mojora (cm. pasg. 3.5) sBasercs Gaa-
ONpUATHOM MPeANnochIKOf A HHAMKAlMH nojeranus. B stom cay-
(¢ KaTaJOrH He HYXKHBI, H60 H3MeHeHHe Oy MPH MOJeraHHH 3aBHCHT
¥ CAMIIKOM G0JbLIOr0 YHc/ja HepeMeHHBX (akTOpoB, & ONTHMAlb-
b myTeM sBJasiercss BoiGop kKoMOHRaumii by, nanbosee UyBCTBHTE/b-
HbIX K OPHEHTAIHH.

Ed

£ &

[ToxBoasi WTOT paccMoTpeHHbIM B pasa. 5.1.1 m 5.1.2 marepuanam
' M yuHTHIBasi OCHOBHBIE De3y/bTaThl IJaBbl 3, MOAUEPKHEM, YTO CHCK-
| TPOMETPHUPOBAHHE B HAJHP MOMKET HCIO/Ib30BATHCHA NPH PEIIeHHH Cie-
3 HX 3ajau:

ﬂy}?;l npH J(];npeﬂ,e.neﬂw naotsoctu moaora PIT B cayuae GOJIblI".!HK
CMeKTpaJbHBIX KOHTPAacToB Mexay (GuTOo3/]eMeHTaMH H [O4YBOH H
6oasluux hg; &

2) npH OUEHKe NPOCTPAHCTBEHHO-BPEeMEHHOH H3MEHUYHBOCTH LBETA
pACTHTEJBHOCTH (B TOM uHCJ€ (DHTONATONOTHYECKHX SBJIEHHH, CO-
NMPOBOKAAIOMIAXCS. H3MEHEHHEM p M T) NPH 3HAYHTENbHOH COMKHYTO-
CTH 1noJiora HJH B CcJayuae TeMHBIX NO4YB, a Takxke NPH Manablx fg
W/HAN HAKJOHHBIX YIJaX BH3HPOBaHHS,; ;

3) npu onpedeseHun opHeHTaUHH (urosnementos B PII BeCOKON
[JIOTHOCTH; B cJydYae OTKJOHEHHH OpPHEHTAUHH B CTOPOHY TOPH3OH-
TajbHOCTH — MPH MajbiX Ag, B CTOPOHY BEPTHKAJbHOCTH — IO H3MeE-
peHnsM B KpacHOi 06JacTH ClekTpa NpH GOJbIIHX hs u 8 BUK-nu-
anasode MpH MaJbX fg.

TH OCHOBHBIE MOJOXKEHHS, MOJY4YeHHble B pe3yJbTaTe dHa/aH3a
TeopeTHUeCKHX 3aBHCHMOCTEH, XOPOLIO COTIacyloTcs ¢ BHIBOAAMH SKC-
NepHMEHTAIbHBIX HCC/Ie0BaHUH (CM., Hampumep, [32, 44]). C oauoit
CTOPOHBI, 3TO sIBJISIETCA ellle OJHHM JO0Ka3aTelbCTBOM aleKBATHOCTH
monean [oyapHaHa, ¢ APYroil — MOATBepIKAeHHEM Leeco06pasHOCTH
NpHMeHEHHs TEOPETHUECKOro MOAXOAa B JHCTAHIHOHHOM 30HIHPO-
panun. [L1s YCHEIIHOro BHEAPEHHS TeOPeTHUYeCKHX pasdpaboToK B mpak-
THKY a3POKOCMHUECKHX HCC/Iel0BaHHii HEOGXONHMBI NMPeXK/e BCero Ka-
TaNOTH ONTHUYECKHX CBOHCTB OTAEJNbHBIX (DHTO3/JEMEHTOB, TaK KaK Ha
OCHOBE 3THX AAHHBIX MOMKHO [AaTh 3KCIePTHHE 3aKJAUYEeHHd O PalHo-
HAJBHOCTH pELIEHHS METOAAaMH ONTHYECKOro 30HAHPOBAHHSA pasaui-
HBIX o6paTHBIX 3alay AJsi PasHBIX BapHAHTOB PII ¢ yuetoM YCJOBHH
NPOH3PACTAHHST W COCTOSIHHS PACTHTENbHOCTH.

5.1.3. Pexomendayuu no onpedeaenuro napamerpoa PIl nHa ocnose
xombunayui CKSA '

B ta6a. 5.3 crpynnupoBansl P;, KOTOpHIe, HCXOAS H3 aHaJH3a Teo-
peTHuecKHX 3aBHCHMOCTell (pasi. 3.9), MOXHO DPEKOMEHAOBAThH A

1 Paanen noxrotosiaen cosmectio ¢ E. B. ®azneesoii.

14 3axaz Ne 734 . 209
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peleHus OoTAe/bHBIX OOpaTHBIX 3ajady ¢ ucmodb3oBanuem CKY, us-
MEePeHHBIX B HajHp NpPH he>45°. [Ipu coctaBienun 3Toit TabaHIE
YUHTBIBAJIOCk, pacnoJiaraet JIH HHTEPIpeTaTop anpHOpHOH uHbopMa-
uHed o cocroAHWH OGbekTa. B yacTHOCTH, H3-3a BHICOKOI 4YBCTBH-
TeNbHOCTH P; m Ps kK uameHenusM p H Oy A/l BOCCTAaHOBJEHHS Ka-
KOH-1160 oanoil xapaktepuctuku PII Tpebyercs comyrerBylomas HH-
¢dopmanusa o Apyrux. B MeHblueii crenenn 310 orpaHuueHHe (npu pe-
IIeHHR nepeyunc/ieHHBIX B Tabu. 5.3 3amau) JgeHcTBYeT NpPH HCMOJAb30-
Banuu Py, Py, Pz u Py, X0TS B LeJOM YyBCTBHTeJBHOCTb 3THX KOM-
OGunaunii by nuxe, uem P; u P; (cm. pasa. 3.9).

Haunble Ta6a. 5.3 NokaswLIBAOT TAaKXKe, 4yTO HH OAHA H3 paccmor-
PEHHBIX KOMOHHAUMA &) He Moxker ObITh CHCHHAAHSHPOBAHA A
peuleHus 3aja4 OAHO3Ha4YHOH HAeHTHOHKAUHH. B KOHKpeTHHIX ycao-
BHAX NpoM3pacTanus (C yyeToM SPKOCTH MOUYBBI, BHAOBOIO COCTaBa
PIT u denodassl) Hano noaGupats onTHManbHble Pi, NpuAepKHBAsCH
pe3yanbTaToOB TEOPETHYECKOrO aHa/lH3a, H3JOMKEHHHX B pasi. 3.9
uB [19, 59].

Ho6uBasicb MakcHMaJIbHOH UYYBCTBHTENbHOCTH SIPKOCTHBIX Xapak-
TEPHCTHK K MCKOMBIM napameTrpaM mnyTeM moa6opa ONTHMAJbHBIX
ClieKTPaAbHBIX KOMOHHAUHIH, CAeAyeT YUHTHIBATH, 4TO CXKAaTHE CREeK-
TPaJbHOH KDUBOH He BCeria MPHBOIHT K OXKHAAeMOMY MOBHIIEHHIO
UYBCTBHTEJILHOCTH OTHOCHTEJNbLHO TOM, KOTOpas BO3MOXKHA B OIHOM
CHeKTPaJbHOM KaHaje. ITO MOJOKEHHE H/JTIOCTPHPYIOT OLEHKH 3Ha-
uenuit AP;/Ab), npusesennsie B Ta6a. 54 wu 55 das wuHAH-
KalHd [BeTa CpaBHeHHWe npoBegeHo ¢ Ab, gas 670 um, naort-
HoctH nojiora — ¢ Aby B BUK-nuanazone. M3 ta6a. 5.4, B 4acTHOCTH,
CJeyeT, YTO TPaJHNHOHHOe OTHOIIeHue by/b, (P:) MeHee 4yBCTBH-
TeJIbHO K H3MEHEeHHIO UBeTa, YeM Apyrue P; m cobGctBenno Ab; B BH-
AuMoM puarnasone. O6bscHACTCA 3TO B3aHMOKOMIEHCHPYIOUIHMHA H3Me-
HeHHIMH b; B 3eseHoH H KpacHO# 06JacTAX, NPOUCXOASIHMH HpH
noMeJareHud  (QuTosNeMeHToB. B TO Ke BpeMs UYBCTBHTEIbHOE
K L ornomenue by [bx (P)) ogHOBpeMeHHO pearupyet Ha KoJjebauus
p (raba. 5.4), 4TO MellaeT ero HCIOMb30BAHHIO TOABKO IS HHIHKA-
uun L.

Hpyras Tpaguuuonnas kom6unauusi — ND B uesoM MeHee 4yyBCT-
BHTeJbHA K LBeTY H OPHeHTalluu no cpaBHeuuio ¢ Py B cayuae tem-
HBIX nous Py ciaGee pearupyer, uem b; B BHUK-amanasone, na uame-
HeHHE MJIOTHOCTH MoJiora npH ao6oM upere pacTureabuocTH. [1o Mepe
yBe/JIHYeHHs SPKOCTH MOYBBI MpeuMyluectBa Pg nepex bsw NpH HHIH-
kauud L Bospacraior. Ias onpenenenns L npu mo6HX cOYeTAaHHAX P
H ps lleslecoo6pasHo HCnoJab30BaTh Py ¢ yueroM APy(0p). Hs
Taba. 5.5 TakKe BHIHO, YTO B cjlydae TEMHBIX MOYB JJIsi BOCCTAHOBJe-
HHsi L npeanouTHTesbHEE HCNOAL30BaTh P; (mpu comyTeTBymOuleil HH-
thopMauuy o0 uBeTe M OPHEHTAUMH — cM. Taba. 5.3 u 5.4). B uenom
npuBefieHible B Taba. 5.4 H 5.5 OUEHKH MOTYT CAYHTb JONOJHH-
TeJbHBIM KpHUTepHeM INpPH BbI6Ope ONTHMANBHBIX CMEKTPANbHBIX KOM-
Guuaunif, ecnu usmepenns CKSI BonosHEHB ¢ MaJjbiX BBICOTHBHIX
ypoBHeii JaHG0 MoOcJe NpoBeleHHS MNpoleAypPh aTMocdepHOH Kop-
PeKILHH.
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Ta6Gmuna 5.4

CpasHenne uyBcTBuTeasHocTH P; u CKS B xpacHoi o6aacTH cnekTpa K H3MEHEHHIO UBeTa (PHTOINEMEHTOB OT 3€JEHOro A0 KEATOro

1

Hanmmp, h 5 =65° S,>D,, cpepuueckas opHeHTauuA, T/p
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5.2 cesibC fi cHCTe H3am eHsIIo eHTa
i BOB HOIl opras H3M H, OpH 10T
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Ysx H Bz B COOTBETCTBHH ¢ MaTepHalaMH pasfl. 2.3. 3HaueHHA ps AIs
KOHKPETHHIX [OYB YKpPaHHbl NPH pacuetax b 3ajnaBajiuch HCXOAf M3
nauupix tata. 2.11—2.13. duddepennnanbuans QyHKUHA pacnpepee-
HHS YIJI0B HakjJAoOHA (HTO3JNEMEHTOB ONpeje]ssack Ha OCHOBE Mare-
pHanoB pasf. 2.4 H OUEHOK fi.
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Puc. 5.4. JluHaMHKa OTHOCHTEJBHOH NOBEPXHOCTH (DHTO3JEMEHTOB B NOCEBAaX pPasJiHy-
HBIX KyJAbTYp B Te4eHHe BeceHHe-JieTHefl BereTaluy NPH CPEeJHHX MHOTOJETHHX CpPOKaXx
HacTynaeHHs Genodas.

A — KyKypy3a, cpefiHecnesblie copra, rycrora nocesa N=30--80 Thic., pact/ra; 5 — apoBoil s4MeHb,
N=3_-8 Mau. pact/ra; B — 0o3uMas NUeEHHIA, NOCEBbl YAOBJETBOPHTEABHOrO H XODOUIEro cOCTOH-
HHl, N=235--1400 ct/m?; denodass: C — ces, B — Bexonsl, 3a — 3-i aucr, BB — BosoGHOBIeHHE
pereranud, BT — Beixon B TpyOKy, 74 — 7-f nauer, K — xonowenne, Lip — nuserenne, BM — BhiMe-
TeIBaHHe MeTeakH, LIM — nperenne wMereaku, MC, BC, TIC — MoJouYHa#d, BOCKOBas H mojaHasn
cnenaocth (cpoKH HacTynieHns denodas mamw no cr. Bamranka, YCCP); a — nossnenue crebaeil,
6 — Havano moXeJaTeHH:, 8 — noxearenne Goaee 50 %; / — OTHOCHTeNbHASl NOBEPXHOCTL JHCTLEB,
2 — cyMMapHas OTHOCHTeJbHAS NOBEPXHOCTb (DHTO3NEeMenTOB, J — CyMMapHasi OTHOCHTeNbHAA Mo-
BePXHOCTH 3eJleHhIX GHTO3JIeMeHTOB, 4 — OTHOCHTe/NbHAH MNOBEPXHOCTH 3eleHLIX JHCTBEB.

OcCHOBHBIE pa3iHyHss B CTPYKTYPHHIX XapaKTeDHCTHKaX KYJBTYD,
(opmupylOlIHEcs HAa NPOTSKEHHH BECEHHe-JETHEro nepuoja, ompeje-
JISIOTCA Tpexke Bcero (hpeHONOTHUECKHM KaJjeHJapeM, KOTOPHIH CBA3aH
¢ 0coGeHHOCTSMH OHTOTeHe3a KaKIOH KyJbTyphl, 8 Takmke CO Cpo-
KaMi ceBa. B cpeiHeM MHOroJleTHEM B CTeNHBIX paiflOHaX YKpaHHBI
MaKcHMaJbHBE Pas3JgHUYHa B L CKIaAbBBAlOTCAd MeXAy Moce-
BAMH: a) SIPOBBIX H O3HMBIX 3JJaKOBBLIX KYJbTYp — B NepHOA OT BO306-
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HOBJICHHS BereTalH# O3HMEIX 0 KOHIA NepBOH aekaibl masi; 6) y3ko-
JAHCTHBIX 3/1aKOB M KYKypY3hl — B I[I€PHOA CO BTOPOH MOJNIOBHHBI Mas
IO Hadaja HIOHA, a TakxXKe nocje YOOPKH O3HMBIX H SIPOBBIX Y3KOJIH-
CTHBIX 3JIaKOBHIX KYJbTYP €O BTOPOH NOJOBHHBE Hiosnis. KowTpacT-
Hbhle MO HBeTY PacTHTEJNbHOCTH NepPHOXH HA 3TOH XKe
TEPPHTOPHH OTMeyaloTcs MeMAY NoceBaMH: a) SPOBLIX H 03HMBIX
3JIAKOBBIX KYJbTYP — BO BTOPOH MOJOBHHE Masl H B KOHIe HIOHS, IPH-
YeM CIBHT BO BPeMeHH Hayajla INOXKeJ/TeHHs COCTABJfeT NPHMEpPHO
10 nHeii, a monHoro moxeateHuss — 5—7 nHell (puc. 5.4); 6) y3ko-
JIHCTHBIX 3J1AKOB H KYKYPy3bl — B TeueHHe BCEro mepHoja MocJe BCXO-
AOB KYKYpPy3bl [0 CepelHMHBI HIONH, T. €. KOrja MoceBBl KYKYPy3sl CO-
XpaHAIOT 3eJieHBIH achexT.

B pasa. 2.3 orMeuanoch, 4yTo AHHaMHKa [ B TeueHHe BereTalHH
ABJSIETCH YCTOHYMBHIM BHJOBHIM (H COPTOBBIM) npH3HakoM. [Tostomy
KOppeKkilHs 3Ha4deHHH L M y, Ha MOroJHBIE YyCJAOBHA KOHKPETHOTO rojaa
0pH OTCYTCTBHH aHOMAJbHBIX H CTPECCOBHIX SIBJEHHH 3akJjuaercd
B CIBHIe KPHBBIX Ha pHC. 5.4 BIOJbL ILIKAaJbl KaJleHAapHBIX JAaT.

Pacuetsr b; no mogean loyapuasa npoBoaMJHChL NPH AOmMylie-
HHH [yacCOHOBCKOTO pasMellleHHs (HTO3J1eMeHTOB B MPOCTPaHCTBE.
Otciona o4eBHAHO BO3MOMKHOE HECOOTBETCTBHE UHCJEHHBIX 3HAYeHHH
by n usmepennnix CK§l ana noceBoB KyKypy3sl ¢ BbIpaKeHHOH psj-
KOBOH CTPYKTYPOH, XOTSL H B 3TOM cJjyuae (CM. riaBy 4) MOMKHO OXKH-
AaTth coBnajeHuss TtenaeHuud H3MmeHenus by u CKY B xone Bere-
TalHH.

Pacuernotli cnexrpassnoul ¢npoguas» (H3MeHeHHS B TeueHHe Be-
reTallHH) MOCeBOB PasHbIX KYJAbTYpP B OGLIMX 4YepTax NOBTOPSiET Be-
reTaiHoOHHBIH X0Z (HTOMETPHUECKHX NapaMeTpoB, 4To 00bACHAETCH 3a-
BHCHMOCTAMH b oT cTpykTypHbiXx mapametrpoB PIT u p. [Tostomy
B Taba. 5.6 npusBoxATcs yKe 3HaueHHs MHHHMaabHbBXx CK Mexay
KyJ1bTYpaMH, PacCYHTAHHBIE N0 KPHBBIM bj A/ MOJYAEHHBIX YacoB
OpH YCJIOBHH fICHOH norojibl W BH3HpoBaHuA B Haxup. CoriacHo oueH-
KaM CKppm, B cTenHHX pafioHax YKpawHbl ONMTHMaJibHbBE YCJAO-
BHS AJA pa3jejeHHA mo b, moceBOB TpexX paccMar-
pHBaeMbHX KYJAbTYyp GOPMHPYIOTCH B CcJAeAyHOIHE
NepHOLB; a) O03MMOH MNUIEHHUB H SPOBOr0 SUMEHS — A0 KOHIA
nepBofi AeKkajAbl Masi B 3eJieHO H KpacHOH o6nacTAX BHAMMOrO jaHarna-
30Ha; 6) 03MMOH MUIEHHUB H CPeAHECHEeNBIX COPTOB KYKYPYy3hl — BO
BTOpPOil MOJIOBHHE Mas B 3eJleHOH H KpacHoH 06/JacTAX BHAMMOrO JH-

anasoHa, a Takxke B KOHLe BTOpoH nexaaw Maa B BUK-muana3sone;
BO BTOPOi MOJOBHHE HIOHA B KPacHO# 06/1acTH CNEKTPa H HECKOJBKO
xyxe B BUK-ananasone; B) ipoBOro siuMeHsi H CpefHeCHeJbIX COPTOB
KYyKYpy3bl — CO BTOPOH MOJIOBHHBl Mas H A0 KOHIA HIOHA B KpacHO#
obsacTi BHIHMOI'O gHanas3oHa, HeCKOJbKO Xy¥Ke — B KOHLE HIOHA Mo
by nna senenoit ob6nacty u BHUK-ananasona.

B oTmeueHHble Bbillle NEpHOALI BeceHHe-JeTHeH BereTallHH 3Haue-
HH CKmin Mexay noceBaMu pasHbX KyabTyp Gouabumie CKpmin, BO3-
MOXHBIX M@MAY MOCEBAMH XOPOWIEro H yAOBJIETBOPHTEJNLHOTO COCTOSI-
HUl oamolt Kyam1ypw (raba. 5.7). OueBnano, 4TO B NEPHOAB, KOraa

27




Ta6auua 5.6

MHHHMAABHO BO3MOMHbBIE pasaHuug Mexny bl MOCeBOB O3HMON MINEHHLbI,

fAIPOBOTO SYMCHA W CPeAHecnejbiX COpPTOB KYKYpPy3bl B Te4YeHHe BeCeHHe-JieTHEro
nepyHoaa BereTaumnH AAA CTeNHbIX paﬁoﬂon ynpanuu.

Hamrp, ACHAN Morofa, moayAeHHbIE YaACh

O6aacTb cnekTpa a
-]
3]
3eJieHan KpacHas BHK-aunanason ‘:‘,ﬁ
S
g
B
& = £ gy
Iepuon E IMepuon g IMepuoa E =5
z 4 4 oe
o (5] (5] mo
O3uMan nuieHHIa — sipoBOH AYMEHb
Konen 1-#t gekaau |0,5| Koueu |-i aekaam [0,7 | Konen 1-it pexaaw |0 'z
Mmas mas Mas
Koneu mas * 0,4| Koneu man * 0,5| Konen mas * 0,4/ L, v
Konen uious * 0,2| Kouen wwous * 0,2 | Koneu mious * 0,3 v, L
Osumas neHHIa — KyKypysa
Konen 2-ii pexkaan |0,6| Konew 2-#i mexanw |0,8| Konen 2-# nekaaw [0,4 L
Masi mas mas
Koneu man 0,5| Kouneu mas 0,7 | Kouew mas * 03| L, ys
Cepenuna uionst * |0,3| Cepennna uions 0,7 | Cepennna uions 0,5 Y3
Konel uions 0,4| Kouen uwoHs 0,8 | Kouew wuwons 0.5 v B

SlpoBoit suMenb — KyKypyaa

Kouew 2-it gekaas |0,3| Koueu 2-it nekanw |0,7 | Konen 2-it nekanw [0,5 L

mas Masi Mas

Koueu masn 0,3| Kouen mas 0,7 | Koueu mas * 0,4| L, vy
Kosneu 2-it gexkann |0,2| Koneu 2-it gekann |0,7| Kowew 2-i pekanst |0,4| vy, L
HIOHS HIOHS HIOHS

Kouel uions 0,4| Koueu wuious 0,8| Koneu uwons 0,4 va, L

[Tpumeuanue. [lepHon naH HCXOAS H3 CPEAHHX MHOIOJETHHX AT HacTy-
naenus tenodas. 3eesgoukoit (*) oTMeyeHH nepHOAB, KOTA2 AHANAsoHnl b, nas

MOCeBOB PasHuIX KyabTyp nepekphiBaiorcs; CKmin paccuntan Kak abcosoTHas pas-
HOCTb MeXAy b, M1A IBYX CpPaBHHBAeMHX MOCEBOB, HOPMHPOBAHHAS K MaKCHMa/b-

HOMY u3 AByxX cpaBuuBacMux 3Hauennii b,. ITouw — vepHO3eMH JOMKHEE MAauory-

MYCHBI®, JerKOCyrJIHHHCTHe, Ha HauaJabHHX ¢(eHodasax yMepeHHO BJa)KHble, Ha 3a-
BEpLIAIONIHX — CyXHE.

218

" TaGauua 5.7

MuHHMAIBHO BO3MOXHble Pa3/HUHs MeXNy b; TNOCEBOB OAHOM KYJAbTYPH PasHBIX

COCTOSIHHH B TeuYeHHe BECEHHe-JeTHero nepuoia BeretauHH AJA CTENHBIX paﬁonon
Yxpaunni !

CKm[n
| OGaacTh cnexkTpa
‘ seJieHas l KpacHas BHK-ananason
O3umas mieHHna
Konen 2-fi nekanm anpens 0,2 0,3 <0,1
Konen 1-#i nekags Mas 0,5 0,7 )8
Konen 2-ii gexkans mas 0,5 0,7 0,3
Konen mas 0,5 0,7 0,3
Cepennua HIOHA 0.3 0,4 0,2
Kouen wuons 0,2 0.8 0,2
SlpoBoil AuMeHb
Konen 1-ii nekagu mas <0,1 0,4 0,3
Konen 2-ii gekagm mas 0,1 0,4 0.3
Konerr mas 0,1 0,4 0,2
Konen 2-ii gekanwl uHions <0,1 0,4 <. 2
Konen wions <0,1 <A <0,1
Cpennecnensie copTa KyKypyss

Konen 2-ii nekaam mas <0,1 <0,1 <0,2
Konen mas 20,1 0,2 0,3
Koneu 2-ii nekanam wuioHs—cepennna 0,1 0,4 0,3
HIOHS

Konen umons 0,1 0,4 a2
CepennHa aBrycra <0,1 0,2 0,2

! O nousax cM. B npumeuanuH K Ta6u. 5.6.
CKmm > CK’_ , peaipHo pacnosHaBaHHe KyJbTyp C y4eTOM BapHa-

GesibHOCTH by, 0GYC/OB/IEHHOH Ha/lHUHEM pa3HBIX COCTOSIHHI NMOCEBOB.

Honoanurensho x by Gwam paccuntansl P, u Ps. U3 puc. 55
5.6 BHAHO XOpollee KauecTBeHHOE H KOJIHYECTBEHHOE COrJacoOBaHHE
PacUeTHBIX M 3KCHepHMeHTaJNbHHX 3HaueHHH P; u Ps. Umewoummecs
KOJIHYECTBEHHblE PACXOXKIEHHA b, B OHEHKAaX 3THX KOMOWHAIHH CKO-
pee Bcero CBsA3aHbl ¢ Pa3/HYHAMH B NJOTHOCTH MOJIOTA, NPHHHMaeMOH
NpH pacueTax M M3MepeHHOH B MOJEBHIX 3KCIEePHMEHTaX, a TakxKe
B JeTajlH3auuMH ¢uTOMETpHUECKHX mnapamerpoB. Kpome Toro, Ha
puc. 5.5 n 5.6 npusesensl P, u Ps, paccunranubie no mozean Cyurca
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MU pALKOBOro mocesa KyKypysw.! Ilpu L,5,=3,5 Ha denodase BH-
MeTBIBAHHE MeTeJIKH (AAs «CPeJAHHX» MO SPKOCTH MOYB) pacxoxKie-
HHS B 3HaueHHsX P, u Pg, nonyuyeHHwX no mogeasim loyapuana u
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Puc. 5.5. Bereraunonnnii xog pacuetnnix (/—3, 8) M 3KCHepHMEHTAaJbHBIX (4=7)

aHauenuii P, s NMOCEBOB pas/HYHbIX KyJAbTYP NJOXOro H XOpolero COCTOSHHH.
Haaup, nonynennbie yachl.

1, 4—6 — osuman nmweHHna, 2, 7 — ApPoBOM WuMeHb, 3 — CpelHecHegbie copra KyKypyasi; /—§ —
BNA YCAOBHA 10T0-BOCTOKAa YKpauHbl; 4, 5 — peayibTaThl COOCTBEHHBIX H3MepeHmil XepcoHcKo#
obaacT (4 — nocesnt ¢ L<2, 5 — nocesnl ¢ L>3); 6, 7 — no panubiM [44], Euma %;: 8 — paako-
BhIft noceB KyKypy3ml, L=3,5 (no Cynrcy, 1985).
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Puc. 5.6. Bereraunonnniit xon pacuetunix ([, 3, 5, 12) u SKCIepHMeHTANBHLIX (2, 4,
6—11) anauennit Py A4si NOCEBOB PA3MHUHBIX KYJBTYP HJOXOTO H XOpOLIEro CcocToRA-
HHfi. Haaup, noayaesnsie yachl.

1, 2, 6—9 — o3umas mmenuua, 3, 4, 10, 1/ — Aposo# AuMeHs, 5, 12 — CPpelHecHenble COpTa KyKy-
pyssl; I, 8, 5—7 — peaynbTaThi COGCTBEHHBIX H3MepeHHi B XepCOHCKOR 00AacTH (6 — MOCeBh

¢ L<2, 7 —nocessl ¢ L>3), 2 —no aanuwim [101], 4 — no pannbim [40], 8, 10 — no nasubM [32],
9, 11 —mo nannbiM [98], /2 — paaxkosbift moceB Kykypyssl, L=35 (no Cymrcy, 1985).

Cyutca, ne mnpessimaor 6 %. B 1o e BpeMf, COrIacHO AAHHHIM
Cyurca, P, pasanuaiorcs Gosee uem Ha 30 %, a Pg—na 10—15 %,
€CJIH HX 3HAYeHWS BBLIYHCJEHBI /ISl PAa3HBIX TPAHHI CHEKTPajbHBIX
kaHanoB Tematuyeckoro kaprorpada (TM) u «Jlanacar», T. e. He-
y4eT PSAKOBOH CTPYKTYPH B MofedH [oyapHaHa NPHBOAMT K MeHb-

! Remote Sens. Envir., 1985, v. 17.
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. IIHM NOrpellHOCTSIM B ouleHKax P, u Pg N0 CPaBHEHHIO CO CMelleHHEM

rpaHul KaHa/JOB B OJIHOM CIIeKTPaJ/JbHOM AMaNna3soHe.

OcHOBHOA pe3yJbTaT, cJelyOUHI M3 cpaBHeHHs npodunelt P,
H Py W uMelolluii BaXKHOe METOAHUYECKOE 3HAUeHHe, COCTOHT B TOM,
YTO NOCeBHl Pa3HBIX KYJAbTyp, COPMHPOBABLUIHE COMKHYTHIH MOJOT,
XapakTepHayloTcs ONH3KHMH 3HAUEHHAMH DAacCMOTPeHHBIX KOMOHHA-
oui  b;. DTO nNOATBepKIAaeT THNOTe3y, BLABHHYTYI0 B pasa. 3.5,
0 BO3MOMHOCTH HHBeJHPOBAHHSI BO3JEHCTBUS OPHEHTALlHH IYTeM KOM-
OunupoBanusa b, B BuauMom U BHK-ananasonax. Takxke noarsepkieH
pe3yabTar YHCJEHHOr0 MOJEJHPOBAHHA, CBHAECTEJLCTBYWOINHA 006 OT-
HOCHTEe/bHOH HHBapHaHTHOCTH Pg u (B MeHbulel creneHu) P, K u3-
MEHeHHI0O OpDHeHTalHH ¢(HTO3JeMeHTOBR (cM. Taba. 5.3 H Martepuannl
pasa. 3.9). CnenoBatenbHo, Ha (eHoda3ax MaKCHMAaJbHOrO Pa3BHTHSA
¢uTonaomanu Hcnoab3oBanue Py m Ps 1J8 HHAMKalWH KYJbTyp He-
enecoobpasno. [Tosyuenuslii BBIBOJ coryiacyeTcsi ¢ MHOTOYHC/IEHHBIMH
SKCNepHMeHTabHBIMH JaHHBIMH (CcM., Hanpuamep, [32, 44, 53]).

[Tepuoabl, B TeyeHHe KOTOPBIX Ha OcHOBe P, W Pg B CTeNmHBIX
pafioHax YKpauHbl MOXHO Pa3/HYHTh TOCEBH Pa3sHHIX KYJbTYp B 3a-
BHCHMOCTH OT HX COCTOSIHHH, OUeBHIHLI M3 CpPaBHeHHA 3HAUEHHI 3THX
KoMOunauui b, (raba. 5.8). Tak kak Mmakcumym L y sipoBoro siuMeHst
H 03uMOH mueHHOb ¢opmupyercss B OJH3KHE CPOKH, TO C NOMOUILbIO
P, peanapHO OTAMYHTL B Te4YCHHEe BeceHHe-JIeTHell BereTalHH TOJbLKO
MUIEHHUIY XOpOIUEro COCTOAHHA OT SuUMEHs Y/AOBJETBOPHTENbHOTO CO-
CTOSHHA H NUIEHHLY YAO0BJETBOPHTEJbHOTO COCTOSIHHS OT SiUMeHd XO-
POLIEro COCTOAAHHSA; ¢ MOMOWIbIO Pg— MIIEHHLY YAOBJETBOPHTENLHOTO
COCTOSIHMSA OT SIUMeHsi Xopoliero cocTosinus. Jpyrue coueranusi no-
CEeBOB 3TUX KYJbTYpP Pas3/HyaiTcs TOJALKO B Hauaje Mas W B KOHIE
HIOHS JauH060 BOBCe He passiHyaloTcd. BeposTHee OTJIHYHTH NOCEBHI
NMUIEHHIB Pa3HBEIX COCTOSHHHA OT MOCEBOB KyKypysbl. 3a pelKHM HC-
K/JIIO4eHHEM B cepejdHe Masi H BO BTOPOH MOJOBHHEe HIOHA OTHOCH-
TeJbHble H3MeHeHHS P; U Pg OJf NOCEeBOB Pa3HBIX COCTOAHHH 3THX
KyJAbTyp CYLIECTBEHHO NpEBHIIAIT H3MeHUHBOCTE P, u Pg BHyTpH
noceBOB NMuIeHHUH (Ta6n. 5.8).

B 1ejoM mepuoABl, KOrjia MOMKHO Ha ocHoBe P, w Pg pasuenntb
Ky/JbTYpH KakK B CPeJHEM, TAK H C YYeTOM HX COCTOSHHHA WIHpe, YeM
Opu uHcrnoab3oBaHuu b;. Pasymeercs, B KOHKpeTHble TOAH 5TH Te-
PHOABI B KaJeHJApPHBIX Jarax MOryT M He cobJiofaTtbes, HO obuias
TeHIEeHIHA coXpaHHTcA. TeopeTHYyecKHe BLIBOJLI O BO3MOMHOCTH pac-
MO3HABAHHS MOCEBOB O3UMOH NMUIEHHIB ¥ KYKYPy3bl B CTElHBIX paHo-
HaX YKpaWHbl HauHHAsi C CepPeJHHBI HIOHA MOATBEPIKAAIOTCHA DPe3yib-
TataMu pacueroB aHajora Pg— TVI (u/unu Py —cM. pasa. 3.9) mo
sipkocTH, uamepennoit ¢ MC3 [7]. OueBuaHoii npeanochliKo# YAOB-
JIETBOPHTEJBHOTO COBMNANEHHS pPe3yJAbTaToB fIBJfAETCS HHBeNHPOBaHHE
cnenH(pHKH I[POCTPAHCTBEHHOrO pasMelleHHs (HUTO3JEMEHTOB IMpPH
CINYTHHKOBLIX HaOJIOJeHHAX.

Oyenka 8ausHua cpokos xactynienus genopas. Boite Ouin pac-
CMOTpeHB MNPHMEPH pAacueToB AJAA CPeAHHX MHOTOJeTHHX AT Ha-
crynneHus ¢exHodas. Ilpu pasHbix cpokax ceBa H pPa3IMUHBIX arpo-
METEOPO/IOTHYECKHX YCJIOBHAX Ha OJIHOH TEPPHTOPHH B ONHH M Te ¥Ke
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Ta6auna 5.8

Cpasncnue pacuetHbix OueHok Pi=bpy /by M Ps=(bgyy — bx) [(bpyg +Px)

IJS TOCEBOB O3HMOH NMIICHHUb, APOBOr0 AYMEHS W CPERHecnedblX COPTOB KYKYDPY3H
AdSl CTENHbLIX pallOHOB YKpawHb

e Mah Hionn
P, | B
ég 1 10 15 20 2% 31 5 10 15 20 25 30
[Tmenuuna, nocesn Xopowero (1) u yaopaersoputeabHoro (2) cocrosuuil
i nd Ve LRl ESVES ] 32 3 p32k3.80 80284 18 1,2
g2 ] 8,2 128,39 2,51.8,0 l.8| L8 1,8 §. 18 ‘ 2,04 2.8 1,91 1,1

MMuennua, noceBu Xxopouwero (1) H yIZoBaeTBOpHTeNAbHOTO (2) COCTOSHHE —
KYKYDYy3a, Mocessl Xopomero (3) H yaosaeTBOpHTenbHOro (4) coctonnuii

P /3. 4,7 14,9 14,8°13,9 12.7*11,6 | — | —}19.58]103]%9.2]0.1

1] 2/4118118(1,9 11,7 — ]| —]—1]05]0,4]|0,3]|0,2]0,1
P, 1/4 | 5,6 6,7 (5,9 |5,2 |40 |3,2*|2,4 |1,8| —| —[0,4]0,2
P | 213 1,6 o=l s=i ) =2 10,3 1 0.2 |:0:2 | 9,1 1:0; 1| 0,1
Py 1/3 45 134 122 %4 — } — | —) —1 —10,4)0,2
Ps | 2/4 2,8%12,1*11,7*| —-| — —10,510,4(03]0,2
Ps | 1/4 6,0 14,1 13,1 [2,1*(1,6%] —| —| —| —|0,2
Ps | 2/3 2,3*|1, 7™ — | —| —|05|04]03(02]0,2

NMuennua, nocepn xopowero (1) ® yxoBJeTBOpHTeJbHOrO (2) cocTOsSHHA —
AYMeHBb, NnoceBn xopouwero (5) u yaosierBopuresnbHoro (6) cocrosumit

B BB s fies s fowe oy fo e ot el e i 0GB
3 BTG pug] S VNG A PR (WA ST S D e Spa ©
P, | 1/6 |3,3*|2,3 [23]|23|24|[25]|25([2.6]|24[1,8] —| —
P 2550 — l03]03]03]|03[03]03[03]03|04]0,4]0,4
AR TR g e i R S gt Sl Jeheg Sggnh R 0
Pl 2@ | b b | il said b b B0 § 0505 [ 08
Fet s ilamelp it st wrt S limbdnd Sl el e
Ps| 2/5| = |05 |05]|05]|05|05]|05]|0,4[04/[0,4/[0,4/0,4

MMpumeganune 1/2—2/6 —orHomwenus P; nas cpaBHUBAEMHX Map NOCEBOB;
TpHBe/leHble 3HAYEHHS 3THX OTHoWleHHA Goaee 1,5 w memee 0,5. 3pesnoukoit (*)
OTMEYeHLl OTHOIIEHHS P; MexJy ToceBaMH KYJAbTYp PpasHbX COCTOAHHI MeHblue
orHOmennft 1/2 HAH comoCTaBHMHEE €O JHAYEHHAMH 3THX OTHOIUEHHH AJS MIIEHHIH,
CooteercrBue ¢enodas KaleHZADHLIM [aTaM JJAs CPeIHHX MHOTOJIETHHX JaHHBIX
cM. Ha puc. 5.4, O nmoyBax cM. B DpEMeyaHHH K Ta6a. 5.6.
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| JlaThi MOCEBbl MOIYT HAXOAHTHCA B Pasuuix Basax paspurus. [lostomy

NIpH COCTABJIEHHH I'Pa(HKOB HA3€MHBIX NOACHYTHHKOBHIX O6CaeIOBaHHN
06beKTOB HAa TEeCTOBBIX TEPPHTOPHSIX, a TaKxkKe NPH COMOCTABIECHHH
AHCTAHUMOHHBIX W3MEPeHHH, BBINOJHEHHHX B pasHBe [AHH, BaXHO
HMeTb MpPeJACTaBJeHHe O TOM, B KaKOH CTEeMeHH NPOSABAAIOTCH BO3MOXK-
Hble CABHMH (QeHo(as yepe3 sIPKOCTHBIE XaPAKTEPHCTHKH.

bﬁ 70
0,14

019

0,06

002
0,14

0,10

0.06

002

1
Vil

Puc. 5.7. Bereraunonusii xof pacuyerHbix snauennit CKSl B kpacHoli 06iactn BHAHMOrO
JHanasoHa (berp) NOCEBOB 03MMOM NIUCHUIE B PA3JHYHEIX MYHKTAaX Ykpamue. Hauup,
D,/Q,=0,4, nonynenusie yachl.

A — na OCHOBe CpeJHHX MHOTOJeTHHX AAT HactyNaenus denodas: I — Bawmranka, ? — AckaaHd-
Hosa, 3 — CyMbl; moceBbl y/JOBJeTBODHTEJbHOTO H OTAHYHOTG COCTOAHHH; b — Ha OCHOBe MAT
HacTynaenust ¢edodasz B 1977 r.: ! — Huxuue Ceporosbi, 2 — AckaHrs-Hosa: mocesst Xopouiero
H OTAMYHOTO cOCTOAHHA (NPefIECTREHHHK — RAP); G — KA¥anN0 NOMEATeHHA {y,>80 %), 6 — 3na-

uuTeqbHOEe noxearenue (V,<50 %); denodase: BT — Bhixox B tpy6ky, K — kosowehue, MC —

MOJIOYHAA CHENOCTh; CTPeJKaMy [0KasaH JHANa3OH H3MeHeHWH Der AJA MOCEBOB XOpOmero M
OTJAHYHOIO COCTOAHHHM.

C uesnbi0o NPOBEPKH BO3SMOXKHEIX pPas/iuumii GbJIH pacudTanbl by
NOCeBOB 03HMOH MUIEHUIL XOPOWIETO W OTAMYHOTO COCTOSHHE IS
ABYX BapHaHTOB: 1) MO cpelHHM MHOTOMETHHM JaHHBIM IS Tpex
NYHKTOB YKPauHbl, PasjHYAIOUIHXCSA 110 KJIHMATHUECKHM H [OUBCH-
HBIM yCOBUAM, ¥ 2) 3a 1977 r. Ansl ABYX NYHKTOB, OAMH H3 KOTOPHIX
COBrmajaaer ¢ pacCMOTPEHHLIM B NMepBOM BapHaHTe. JlaThl HacTynJaeHus
¢enodas Gpanuch H3 cnpaBouHON JHTePaTYPhl H (OHJOBLIX MaTepHa-
#os [locynapersennoro komutera CCCP mo ruapoMeTeoposiornn H
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KOHTPOJIIO TPHPOAHO# cpenbl. PurToMeTpuueckHe mapaMeTphl 3ajiaBa-
JHChL H4 OCHOBE MaTepHaJoB, NMPHBeLEeHHBIX B pa3x. 2.3 u 2.4, B [26,
27]. 3uaueHust p, T U ps OBJIH KOHKPETH3UPOBAHBI HCXOJS H3 pe3yJb-
tatoB pasa. 2.1 w 2.2 ¢ yyeToM peaJibHHIX MOYBEHHHIX YCJIOBHH H
COCTOSIHHSI MOCEBOB O3HMOH MUIEHHIIHL.

Pacuernl nokaszaju, yto AJMs PacCMOTPEHHOH TEPPHTOPHH pasJiH-
YHs B CPOKax HacTymjeHHsa cdenodas B OCHOBHOM MOTYT IMOBJIHATH
Ha by (puc. 5.7) u CKmm B paHHeBeceHHHH MepHOJ Beretauudd H BO
BpeMsi Hauaja maccoBoro noxenatedusi. COOTBETCTBEHHO B 3TH (heHO-
$aspl, Haubonee AHHAMHYHbIE [0 HAPACTAHHIO (COKPALICHHIO) L u no
H3MEHEHHIO aCHeKTa, HeOOXOJHMO NPOBOAHTL AHCTAHLHOHHBIE H CONMYT-
CTBYlOILHE MM 00CJe0BaHHA NMOCEBOB B IpeAejbHO CiKaTble CPOKH.
[TokasareAbHBIM MNPH3HAKOM TaKXkKe ABJSETCS MNPOAOJKHTENbHOCTD
nepHojga OT BCX0A0B A0 (opMHPOBaHHA MAKCHMAaJbHOH MJOTHOCTH
nosora (u makcumyma b B BHMK-amanasone, MHHHMyMa — B BHJH-
Mol o6aacti). Ho B cepeinHe mepHOAa BereTalHH pasjiesieHHE MO-
CEBOB ¢ Pa3HbLIMH CPOKaMH CeBa ycJOXHSeTCA H3-3a NePeKPLITHH 3Ha-
yenuit by naxe ANd NMOCEBOB OJHOTHIHBIX COCTOSIHHH.

*

* *

B 3akjaiouende sTOro pasjiesna nogyepkHeM, UTO MepPHOABI, KOria
Ha ocHoBe b; M P; MOXHO AOCTOBEPHO BbIJEJNHTb MOCEBBHl Pa3HBIX
KYJbTYp HJH Pa3HHX CPOKOB ceBa, MPaKTHUECKH COBMALAIOT C TeMH,
B TeyeHHe KOTOPHIX MOCEBBl Pa3/HYyalTCd MO MJIOTHOCTH INoJjora H
nBety pacturtenbHoctH. [Tosromy, pacnonaras undopmanued o geno-
JIOTHYECKOM KaJeHjape, AOMOJHEHHOH MaHHBIMH O JAHHAMHKe (HTO-
MeTPHYECKHX NapaMeTpoB !, onTHYeCKHX CBOHCTB BHAOB (COpPTOB) H
MOYBEHHBIX YCJOBHAIX, MOXHO AJs KOHKPEeTHBIX O0OBEKTOB 3apaHee
OLLEHHTb NMPHMEHHMOCTbL METOAA «CNeKTPasbHHIX npoduaeii»? WHPOKO
BHeAPSeMOro cefiyac B NPAKTHKY JAHCTAHUHOHHONO 30HAHPOBAHHA.

5.2.2. Bausnue COCTOAHUA NOCEBOE HA BO3MONCHbIE PASAUNUA 8 APKOCTHHIX
XapaxTepucTuxax

MHauKanus COCTOAHHS MOCEBOB OJHOH KyJbTYpbhl H 4Yepe3 Hero
IPOTHO3 YPOXKAMHOCTH SIBASieTCA OAHOH H3 OCHOBHBIX 3ajad, B pelie-
HHH KOTOPO#i 3aHHTEPeCOBAHO CeJbCKOXO3AHCTBEHHOE MNPOH3BOACTBO.
B To Xe BpeMsi HaKOILUIEHHBIfi OMHLIT NMOKa3bIBAET, YTO 3TO OJAHA H H3
CcaMbIX CJOXHBIX 3a/]ay IHCTAaHIHOHHOTO 30HJHPOBAHHS.

B passutHe pasg. 5.2.1 HHXKe NOKaeM BO3MOXHOCTb NpPHMeHe-
HHSI TEOPETHUECKOro MOAXOAA NMpPH BhIJAEJEHHH COCTOSAHHH Ha mpHMepe

! [Ipexkne Bcero AaHHMMH O JaTax HavaJbHHX (enodas, cospeBanus u Hop-
MHDOBaHHs MaKCHMaJbHOH IJOTHOCTH MOJOra, a Takke O (OTOCHHTETHUECKOM MO-
TeHIHaJe MOCeBOB 3a BHOpaHHBI mepuoj (cM., Hampumep, Ta6a. 2.26 W myGaHKauuH
G. Badhwar, K. Henderson Remote Sens. Envir, 1985 v. 17, Ne 2;
Ajai, A. Gopalan, D. Kamat. Int J. Remote Sens., 1985, v. 6, Ne 9).

2 TepMHH <«CHeKTpaJbHHE Npobuab» [ ONHCAHHA [AWHAMHKH OTpPa)KaTeabHBIX
CBOHCTB B TeUeHHe BEreTAllHH He COBCeM YJaueH.
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ocesos ozumoi mnuennnbl. [Ipu pacuerax b, ANA HAAHPa HCMOJbB3O-
4JHCh CTATHCTHUECKHe MaTepHajbl MHOTOJNETHHX HM3MEpEHHH Ly no
taccoBoii BHGOpKe monell B XepCOHCKOH o6aactu [26, 27], nanHbie
Bhe 266 u 2.76, taba. 2.24, 2.25 u 5.2. Ha ocHoBe YKa3aHHOHM HH-
bopManun OblI0 33/1aH0 H3MEHEHHE B TCUCHHE BereTallHH MaKCHMaJb-
Mbix 1 MuHMMaabHeX 3Haueddd La, L, Ba, Yon H Vs ANA NOCEBOB pas-
BMLix cocTosiHMil. 3HaueHHs p M T, MpHCYHe QuTOdMEMEHTaM Tlie-
HHULL B TeueHHe pasHbx ¢eHodas, 3a/1aBajHCh C YUETOM MaTepHaJoB
Bpasn. 2.1, aHaueHus ps — B COOTBETCTBHH C nasHeiME Taba. 2.11—2.13.
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Puc. 5.8, [luanasousl M3MeHeHHd b, mnocesoB o3uMOfl TIUEHHIL PA3HBIX COCTOSHHMA
B 3aBHCHMOCTH OT ps. Haaup, S, > D,, noayaennsie Hachl.

— 670 uM, B — BOD HM; denodase; BT — BLIXOA B Tpy6ry, K — konowenue, s —

Banus o 4 [ — xopoulee H OTAHYHOE,

neetenne, MBC — MOJO4YHO-BOCKOBAS CMeN0CTh, COCTORHHE MoceBOB:
2 — naoxoe, 3 — yAOBAETBOPHTENbHOE, 4 — noJseranue.

Ilanee, nojydeHHble OLUEHKH BXOAHBIX napamMeTpoB MOJeJH I"oynpuil:lz
6bl1M MPHBA3AHBL K mxaﬂ§ Cpe/lHHX MHOTOJIeTHHX AaT HacTyrJje
ro-BOCTOKe ¥KpaHHbL.
¢eH§¢uaT&;)liaHi::)nomaosaﬂublepnpu pacyerax b, 3HaueHMs BXONHBLIX na-
pameTpoB B PasHOOOpasHBIX COUETAHHAX MO3BOJAIOT nHTeprfpSruﬁaol;
BaTb pe3y/bTaThl YHCJAEHHbIX 3KCTMepHMEHTOB B ABYX acnexraﬂx.B -
NpOCTPAHCTBEHHYIO H3MEHYHBOCTDL b, noceBOB, HAXOAAUIHXC Pt .
THUHbIX YCJOBHSIX MOYBEHHOrO YBJaMHEHHS H 2)‘ KaKk H3Me s
b;, 00ycJOBJIEHHYIO ocoﬁeuuoc*rﬂmgrc;:(:;;l:iﬂaa yBJlaXKHEHHS B P
HOPOJAHOro NO4YBEHH ;
reui[r:qfe)c:gl g% up Bll taba. 5.9 mpeAcTaBjeHbl Pe3yabTaThl pacquo::
aHaJqu3 KOTOPHIX [03BOJAET CAEJ]ATb IKCHEepTHbIE 3axnmqeﬁuﬂﬁossge_
MOMKHOCTH pas/ieieHHsi MoceBoB MILCHHILbI pasJHYHbIX COCTOAHH k-
pHOL BeceHHe-neTHel BereTalHu Io uaMepenusaM b, B onTHue ¢
AWanasone AAs yCJIOBHi BH3MPOBaHHMS B HALHP H NpH NOJYAeHHBIX Mo
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Ta6auua 5.9

CocTosiHHe MOCeRa

Teoperuueckue 3Hauen
lll]lel:l.-llllll-l PasJiIHYHOTO ::C‘l‘?::::s?anb“ux s (CK) PRI ORI OaacTh cutkipa TRPEIEIRE Mpeny nnoxoe ¥,§gsﬁe- xXopouiee | OTJHYHO®
Hannp, noayaeunsie yacol reoe
ek v o Moa0uHO-BOCKOBAR CIEJOCTh
0O6nacTh cnexTpa Cocrosmke nocesa yaoBie- Kpacuasn [Maoxoe 1 0,3 0,4 0,5 0,4
naoxoe TBOPH- Xopoiee OTJIHYHOe 2 0 0 0 0
s Y 10BAETBOPHTENb- 1 0,4 0,3 0,4 0,8
HoE 2 0 0 0 0
Buixox B Tpy6Ky Xopouise é 8'5 8'4 8'3 8'3
Kpacnasn Ianoxoe 1 0,4 0,4 0,8 0,8 O e 1 0.4 0.3 0.3 0.2
2 0 0 0 0.1 2 6 1" 0 0
Y A0BIeTBOPHTE b~ 1 0,4 0,4 0,8 0,8
Hoe ) 0 0 0 <0.1 BUK Maoxoe 1. ] <0,1 .84 0,2 | 0l
Xopouee | 0,8 0,8 0,7 0,7 £ y g i #
2 0 0 0 0 Y nosnersopureb- 1 0,1 0,1 0,2 0,1
Otanynoe 1 0,8 0,8 0,7 0.6 s 2 0 0 0 ¢
2 o, <011 6 0 Xopouree 1 0,2 0.2 0,2 0,1
BUK flace i Vst | < ¥ ud o 2 0 0 0 g
3 0 0:1 o <O:l OTauunoe é g.l g.l g,l O,I
Y noBaeTBOpHTENB- 1 7o 0 e | 0.2 0,2
™ % g 0 0 <9,1 Npumewaune. CK paccunThiBaics Kak aGcOMOTHAR PasHOCT MEXLY
Xopouee 1 0,2 0,2 0,2 0,2 CpaprHBAEMBIME 3HAYEHHSMH b,, HOPMHPOBAHHAA K HanGoJblleMy M3 3THX ABYX
2 0 0 0 0 sHaueHuit b,; | -—cpaBHeHHE MAaKCHMaJbHO PasJAHYAIOUIMXCA b,, 2 — cpasnenue by
O1anuHOe 1 0,2 0,2 0,2 0,2 s Toll cuTyaumMu, AJs KOTOpoi Guin onpenenen npeamuymui CK, HO TmpH MuHH-
2 <Wl | <1 0 0 MaJbHOM DACXOXKICHHH Mexay b,. O mouse cM. mphMevanne K Taba. S5.6.
s b s Boixod 8 tpybky. B Teuenne 3toit penodaspl npH AOMHHHPOBAHHH
Koactas s i 2k i o e e/€HOTO [(BeTd PACTHTENILHOCTH BeJAYUIHM INPH3HAKOM, ONpele/sio-
9 o 5 0 | 0’ muM cnenudHKy cnekrpaJbHOro o6pasa moceBoB, ABJAETCH MJIOTHOCTD
Nk adeatial . s s : noJsora. CoOTBeTCTBEHHO Pas3/jinualoTcss Te MOCeBH, s KOTOPBIX HH-
by o i 5 0'7 8’4 8,4 g.ﬂll TepBaJbl XapaKkTepHHX 3Hadenu#t Ly H/maum B He nepexpHBalOTCH:
e ; 55 4 : NepByI0 rPyNuy COCTAaBJAIOT MOCEBBl OTJIHYHOTO COCTOSHHA, BTOpas
5 0’3 4 8.15 8,15 Oﬁ’benHHHaET MOCeBBl MJOXOr0 HJAH IJIOXOTO H YAOBJIETBOPHTE/IBHOI'O
e A 0’7 P i coctosinuii. Ha TemHbix nmousax (uepHosembl ¢ 6OJBIIHM COLEpIXKaHHEM
2 0’3 | <01 g 8.1 rymyca Au60 MOYBb BO BJAXKHOM COCTOSIHHH) MHHMMajbHbE OIHOKH
: HHAMKAUMH TPYNN NOCEBOB PAa3HBIX COCTOSHWH BO3MOXMCHBI MpH HC-
BUK ITaoxoe 1 0,1 0,3 56 nonb3oBanun kKaHanoe BHK-guanazowa. Ha cseranx noysax (co-
2 0 0 <0,1 0,2 JIOHLBI, CBeTJO-KallTaHOBHIe NOuBbl MiaH Oojee TryMyCHpPOBaHHbBI®
¥nosneTsopHTeIB- 1 0,3 0,2 &9 0,3 To4YBbLI, HO B CYXOM COCTOSIHMH) I/ BbIJeJIeHHs TPYNN NOCEBOB Npea-
HO® 2 0 0 0 0 MOYTHTeJbHEe KaHallbl KpacHO# O0JIACTH CeKTpa.
Xopomee 1 0,3 0,3 G241 82 Koaowenue u yserenue. B Teuenne 3THX ¢enodas, ¢ oaHo# cro-
2 <0,1 0 0 0 ponbl, NMPOHCXOAHT YCJAOXKHeHHe (PAKIHOHHOrO COCTaBa pacTHTENIb-
Otaununoe 1 0,3 0,3 0,2 0,1 HOCTH, yMeHbleHHe 5, a ¢ APYrod — yBesqHYeHHe COMKHYTOCTH NO-
2 0,2 0 0 0 Jlora H COOTBETCTBEHHO CHHMKeHHe BKJaja SAPKOCTH MouBbl B (OPMH-
pOBaHHEe CYMMAapHOro OTPaKeHHsl MoceBa. Tak Kak noJHOe CMBIKaHHE
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noJora NPOHCXOJAHT JajleK0 He BCerga, TO BO3MOMKHOCTH onpeneJe-
HHSl pa3HbIX COCTOSIHHH TOCEBOB YACTHUYHO 3aBHCAT OT ps. Pacrurenn-

HOCTb COXpaHsieT elle 3eJieHbll LBET, 3a HCK/AIOYEHHEM CJyd4aeB paH-
HHX 3acyx.

Tak xe kak w B mpeabaymue GeHodpasni, JAOCTOBEPHO pasjuua-
I0TCS 0 bj TONBKO 3KCTPEMasbHble BAPHAHTH COCTOSIHHA NOCEBOB.
Ha remubix mouBax mo b, B BUK-inanazoHe MOMXKHO OTACAHTH NJIO-
XHe MOCeBHl OT OTJHYHBIX; HAa CBETJILIX MOYBAX NOCEBbl [JIOXOr0 CO-
CTOSIHHS AOCTOBEPHO OTJ/IHYAIOTCHA OT [OCEBOB C XOPOLIMM H OTJIHYHBIM
COCTOsSIHHEM BO BCEM OINTHYECKOM JHana3oHe. B mesom Haumenee 6.a-
FONPHSATHBIE YCJAOBHSA JJsi AHAarHOCTHKH COCTOSIHHSL B KaHaJax BHLH-
MOro JAHanasoHa CKAafbiBalOTCS HAa TeMHBIX moysax, B BHUK-auana-
30He — npH ps=0,16--0,18.

Kak Buawo us puc. 5.8, ans WHAMKALHH NOJNEraHHs Leaecoob-
PasHo Hcmosb3oBaTh KaHanw BHK-znanasona, B kotopom b, mnoser-
IIHX MOCEBOB CYLIECTBEHHO MpeBHIUAeT b, HOPMaJbHBIX IOCEBOB JI0-
60fi n10THOCTH. B BHAHMOM AHanasoHe MOJeriiHe MOCEBH JOCTOBEPHO
OTJIHYAIOTCA OT IOCEBOB XOPOLIEr0 M OTJHYHOIO COCTOSHHH, He3aBH-
CHMO OT g, 8 Ha TEeMHBLIX NMOYBAX — H OT HENOJErLHX MOCeBOB NJO-
XOr0 COCTOSIHHS.

Moaouno-6ockosan cnenocrs. Ilns 3toro mepHosa XapakTepHa
O4YeHb OoJbluas H3MEHUYHBOCTh L u/uaun B H 0co6eHHO 1LBeTOBOI
raMMbl BHYTPH OTAe/bHBIX cocTosiHHi. [loatoMy ycneminoe Bigenenue
COCTOSIHMA 1O b; ONTHYECKOTrO AMAaNnasoHa MaJoBeposiTHO. B 1o ke
BpeMs crnekTpoMerpuuyeckas MHGopmanus (puc. 5.8) Moxer GuiTh 3¢-
(EeKTHBHO HCNO/MB30OBaHa AJS: 4) ONpeAeseHHs NOJeraHHs H COOT-
BETCTBEHHO MJIOHlafieli ¢ MOJErimHMH NOCeBaMH Mo by BO BCeM ONTH-
YeckOM amanasoHe; 6) AMArHOCTHKH MOCEBOB, MOABEPrUIHXCA 3acyxe
(ecam mpu 3TOM NPOH3OUIO yiKe MOXKEJITEHHe HIH H3MEHHJACh OpHEeH-
Talusl (UTOJEMEHTOB) no b AJad KpacHoH 06JacTH BHAMMOrO AHa-
nasona. Tak xe, kak H B npeabiaymwue ¢enodassl, Npu onpejeneH-
HBIX ps BeCbMa BEePOATHBI CHTYalHH, Koraa no b, B kananax BUK-aua-
nasoHa BOOGUle He/b3A BBIAEAHTb COCTOAHHS HOPMA/JbHO Pa3BHTHIX
MOCEeBOB MNIIEHHILBL.

PaccmoTtpennble Bbille aHHBE XapakTepH3yloT oOIYI0 TeHAEH-
UHI0. B KOHKpeTHBIe rojibl Ha ONpefeNeHHOH TEPPHTOPHH MOTYT CJO-
JKHTLCSA YCJOBHHA, NPH KOTOPBIX HA OCHOBE b; BO3MOMHO BbiIeJeHHe
Gosiee NPOGHBIX €AHHHI[ COCTOSIHHS 32 CYET YMEHLIUCHHS H3MEeHYHBO-
CTH CTPYKTYpHHIX mapamerpoB PII, p H ps B mpegenax KamJoro Hs
COCTOSIHHH. B To e BpeMms, CnpaBeAIHBOCTh TEOPETHUECKHX BBLIBO-
JLOB, TNOJIYYEHHBIX € MPHB/JACYEHHEM MHOTOJETHHX AAHHBIX MO CTENHBIM
paifioHaM YKpaHHbl, NMOATBEPXKAaeTCs Pe3yabTaTaMH H3MepeHHi fap-
KocTH 3a ofMH roj (puc. 59 u taba. 5.10). Has conocrasuMocTH
pes3ysnbTaToOB HaMH OBIIH PAacCYHTaHBl OTHOUIEHHS by~ TOCEBOB mule-

HHIBI K bs=py C yueToM peaibHBIX [OYBEHHBIX YCJOBHH, a AJfA
CHHMKAa ¢ HCS—-&HHJIOFH‘{HHE OTHOIIeHHS ONTHYECKOH MNJOTHOCTH
nosefi ¢ nuwenue#t Byy K onTHUECKOR MJIOTHOCTH PACHONOMKEHHBIX
pamgom nogeit nox napoM Bpey (06beM BrIGOPKH — okoso 100 nosaeit).

228

QOueBHAHO, uTO 3HAYeHHHA Bpm/Bnow H3-32 BJAMAHHA SAPKOCTH aTMO-
chepHOH ABIMKH B KPacHOM KaHale HHXKe 3HaueHHH pacyeTHOro aHa-

Jora by /os (pHc. 5.9).

HecMOTPsi Ha KOJHYeCTBERHBIE Pa3/iuuisi B 3HaueHHAX Bum/Buou H
bjp/0s, OOMWHA  BHBOA O AOCTOBEPHOCTH PACMO3HABAHHA TNOCEBOB
afil
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Puc. 5.9. Conocrap/ienie pAacCUHTAaHHHX mo Mojenu [oyapuana bhnm/p. H H3MepeH-

ubix no cuuMmky «Jlanacat» Fnyw/Fuouw OTHOCHTENBHBLIX XAPAKTEPHCTHK SPKOCTH
B KpacHofi o6nacTH BHAHMOrO AHANa3oHa NOCEBOB O3WMOH NIUCHHIL B MEpHOL MO-
NIOUHO-BOCKOBOH cnesocTd. CTenubie paiionbl YKpaHHBL

Q6wuit o6bem BHIGOPKH OKoao 100 nojeil: | — noceBbl OTJAHYHOrO COCTOAHUA, 2 — xopowero, 4 —
YAOBJETBOPHTEABHOTO, 4 — MJOXOr0.

TOJIBKO 3KCTPEMAJbHBIX COCTOSIHHA coxpansercs W AJs KOCMUYecKoH
nadopmaunu. IIpH 3TOM Ha OCHOBe MOCJ]ejHeH BEPOATHOCTb pacmo-
3HABAHHS COCTOSHHI B KOHKPeTHBIHI CPOK B lLeJOM JaxKe HHKE, YEM
o nporHo3HbiM pacdyeram. He HamMHOro yayuuiaercsi BO3MOXKHOCTB
MHAMKAIMH COCTOSIHHA [OCEBOB TNIIEHHUb NpH HcnoabsoBanun TVI
(ta6a. 5.10), a TecHoTa CBA3H MeXKAY COCTOSHHEM H TVI noutu
B 3 pasa muxke (K'=0,13), uem mexay TVI u ky/ibTypoi [7].
Jlpyro#i uHc/IeHHbIl 3KCIepHMEHT Obl MPOBEeJeH C Ueabio onpeje-
JeHus o6jacTH NMepeKpLiTH bp NOCeBOB MIUIEHHIB, NPHYPOYEHHBIX
K MouBaM, KOTOpPHle THNHYHbl B Mpejesax «O3HMOrO KJIHHa» CTPaHHI.
Pacyetsl b, ¢ yueroM s OBIAH BBINOJHEHEl Ha MEPHOJ BBHIXOL
B TpyOKY — pocT cTeBss NPH PasHBIX COCTOSIHHAX MOCEBOB, 33]aHHBLIX
caelylomuME 3HauennsmMu L: menee 0,5 (nnoxoe), mMeHee 2 (y10BJer-
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Ta6uuua 5.10

Pacnpenenenye 3Havennit TVI no panumy «Jlanacars g

noces
B NEPHOL MOJIOMHO-BOCKOBOI] CHenocTH e

TVI
Cocrosnue nocesa P (b
<0,67 | 0,67—0,71 >0,71 5
ITnoxoe 0,070 % j
¥YnoBaersoputensuoe 0:350 +g:2§81 g’gggr g.ggg
éopomee *0,5801 | 0170 0,250 0,183
TARYHOe *0,8101 | 0,140 | 0’050 0,204
plaq) 0,404 0,317 0,279

- OETP:ME'-IEHHB. O6bem BBIGOPKH — 104 noss. 3uakom nmoc (+) orMeyenn
m-‘pM HBIE COCTOSHHA npH ¢>1, + — naubonee BEPOATHBIE COCTOAHHS, BLIGDaHHEIE
AKCHMA/bHOMY 3HAYeHHI0 ¢ u3 COBOKYNHOCTH ¢>1 (cM. pasg 2.1.2 2)

Konowenue—usetenue npu L mas rtex e COCTOsIHHA: MeHee 2,]—4
2—5 u 4—6. Tak xak I/I0X0€ COCTOSIHHE BhIfe/sercs nocmx’aepao,
B GOJILLIMHCTBE CHTyauui, Hue [IPHBOJHM BO3MOMHBIE MepPeKpHITHA
b, noceBoB B pHanmasome COCTOSIHHA OT OTJIHYHOrO j0 YAOBJIETBOPH-
TEJLHOTO B MPOUEHTAX OT Beero HHTEPBAJ/Ja 3HAYeHH# AJs Bcex co-

CTOAHHH NpH ps, COOTBETCTBYEOHJ,HX YMepeHHO BJIaKHEIM noysam:

B”;‘(’Jﬁf“;ggg:y'“ Konowenne —yperenpe
TMouswm

550 um 670 um 550 Hm 670 uM 800 M
IMonsoaucruie 43 40
Cepele JecHbie 42 42 gg ?g 1?8
YepHosemu onogsosenpe 49 42 73 81 67
Yepuosemsr THnHukme 46 48 86 ir 63
Yeproaems OOBIKHOBEHHbBIE, 10K HEE 56 48 73 81 67
Caetso-kalrranoprie 33 39 66 70 70

OueBuano, uto wu3-3a BEIHYXKIEHHBIX NPHOIHKEHHI npy napaMeTpH-
SAUHH COCTOSHHH MOJNyYeHHbBIE OLEHKH HMEIT GoJee OPHEHTHPOBOY-
HHIH Xxapaktep, uem PacCMOTpeHHBIe Bhillle A/ KOHKDeTHOH TeppH-
TopHH. Ho B wenom oum takse HOATBEPKAAIOT HebJAaronpHATHLbI
TIPOTHO3 ompejeseHHs COCTOSAHMI To Hamepenusim CKS$l B ontuyeckom
AHANa30He NPH HAAHPHBIX yriax BH3HPOBAHHS.

CpaBuHTeabHO wMasas BEPOSATHOCTL YCMEIIHOrO BhigeJeHHs pas-
JTHYHBIX S‘OCTOS!HHI:! InoaydyeHa Ha OCHOBe pacyeros, [IPOBEAEHHBIX A
FPajaun, yCTaHOBJIEHHBIX ¢ NOMOLIbIO METOAHK Ha3eMHLIX H a3pPOBH-
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8yaNbHEIX HaGMIONeHHH, NPHHATHX B arpomereopoJiorun [26, 27].
Xorsi B AanbHeiiuleM 3TH rpajauud OblJiH ONMHCAHEI Yepe3 BXOAHbIE

| lapaMeTpLl MOJeJ]H, HCXOAHblE NPEANOCHIAKH BbiAeJEHHS COCTOAHHM

blJTH COXpAHEHDI. nOleLlE‘HHhIe pe3yabTaTthl, MO HaluleMy MHEHHHO,

CBHIleTEJIbCTByIOT (0] HEOGXO,EHMOCTH H3MEeHeHHH CYHeCTBYOWEro mojmu-
. X04a K KadacCH(HKAUHH COCTOAHHH ¢ YUYETOM peaJibHbIX BO3MOXKHO-
. CTell COBPeMEHHBIX H MEePCHeKTHBHHIX METOMOB AHCTAHUHOHHONO 30H-
. AHpoBanuA. IIpH HHTepmpeTauWH a3pOKOCMHYECKOI HHpopManuu
fIpeaicTaB/AAeTCA Leeco00pasHbiM CHayajla OnpeaeHTb AJS KOHKpeT-
- HOMi TepPHTODHH AOCTOBEPHO PAa3JHUMMbIE rpajalHl SPKOCTHHIX Xa-

PAKTEPHCTHK, JaJjiee, YCTAHOBHTh HX COOTBETCTBHE ONTHKO-GHOJOrHYE-
CKHM NapaMerpaM pacTHTe/NbHOCTH HAa OCHOBE CHHXPOHHBIX WJH KBa-
SHCHHXDOHHBIX Ha3eMHBIX (a3pPOBH3yaJbHbIX) HaGJIOAeHHH, a 3aTeM
HalTH IMIIHPpHYECKHe 3aBHCHMOCTH, CBfI3bIBaollHe OHTHKO-6H0J]0FHLIE-
CKHe napameTpel (Hanpumep, Te, KOTOpPhHe BXOAAT B MMPP) ¢ xo-
BHﬁCTBeHHbIMH MoKasareJAMH coCcTOAHHA. Bnoane BepPOATHO, 4YTO Ta-
KOf nyTb OT 06GPaTHOrO H OTKa3 OT TPaAHILHOHHBIX METOIHK
BLIE]EHHS COCTOSIHHH SIBJASICTCS OJHHM H3 Pe3ePBOB MOBLIILEHHS at-
(pexTHBHOCTH HMCNOJb30BAHHA NAHHBIX  ONTHYECKOTO 30HAHPOBAHHS,
st wanioctpaunu npusesem npumep.

Ha denodase ronomenne—uperenne yacts nocesos MNINEHHIB [0
NPHHATOH MeTOAHKe Oblla OTHeCeHa K MOCEBAM XOPOIIEro COCTOSHHS.
Onnako u3-3a Gonbukx nepekpuithii CKS 3TH nocesh He OTJAHYATHCh
OT TIOCEBOB OTJHYHOTO H YIOBJETBOPHTEJbHOFO COCTOSIHHE M, Cefo-
BaTe/bHO, CAMO NOHATHE «XOPOLIee COCTOSHHE» He CONEePIKA0 KaKoii-
AH60 MHGOPMAlHH, NOME3HOH AJS TeMaTHYeCKOl HHTepNpeTalHH.
B 1o xe Bpems na ocrose CK$ BHYTPH YKa3aHHOH I'DYNnsl MOCeBOB
AOCTOBEPHO BBIAEJIANHCEL JBE MOATPynmbl (oaHa ¢ L>5 u y,>74 %,
apyras ¢ L>=4 n y;,=56-+74 %), KoTopsie no GHOMOTHYECKOH ypo-
KaHHOCTH OGBEAMHANHCH C MOCEBAMH COOTBETCTBEHHO OTJIHUHONO M
YAOBJIETBOPHTEJBHOTO COCTOAHHH.

B uesom npeanoxenuniii nogxox Tak mam mHave NpUMeHsieTCA TpPH
o6pabotke BHIeOH306paxeHuii, Korna pacno3HaBaHHe Bejercs «0Oe3
o6yuenusi». [lns Goslee palHOHAILHOTO HCTOJB3OBAHHS 5TOTO noaxona
MPEACTABAACTCS 1enecO06PasHBIM (KpoMe YHHOHUIHPOBaHHOI napa-
METPH3aLHH COCTOSIHHI) YYeT Pe3yJabTaTOB UHCJICHHOTO MOJeJHpOBa-
HHs (cM. raaBy 3, pasa. 5.1 u 5.2). OueBnano, uto nocJieHHe fABJA-
IOTCSl MPEANOCHIIKOA A/1s1 BbiJeJIeHHS COYeTAaHHH 3HAuYeHHH ONTHKO-
GHOJIOTHUECKHX MapaMeTpoB, yepe3 KOTOpble MOXeT GLITh OnHcaHo
COCTOSIHHE MOCEBOB OJHOH KyJbTYPH (HJAH MOCEBH pasHBIX KYJIbTYP)
H NpH KOTOPBIX (OPMHPYIOTCA NOCTOBEPHBIE PA3NHUHA B by CHCTEMBI
pacTHTe/IbHOCTb—MOYBA.

[ToMHMO OTKasa OT TPaAMIHOHHON MeTOMHKH BHIJIRJIEHHST COCTOS -
HHH, cyllecTByeT eule PSA BO3MOMKHOCTEeH MOBBICHTD apderTHBHOCTD
HCMOJNIb30BAHHST KaHAJM0B ONTHYECKOTO JHanasoHa. Bo-mepBmix, 3T10
WHPOKO NpHMEHseMble B HACTOsILLee BPeMS Pa3HUHLIE JHHeHHbe Mpe-
06pa30BaHHA CHEKTPAAbHBIX AAHHBIX, TPaHCHOPMHPOBAHHBIX 1O Me-
Tony Kauth — Thomas aas 4-kamanvubix uamepennii MSS «Jlana-
cat-2» [113] wau no meroay Crist—Cicone [85, 86] aan 6-kanaasubix
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uamepenuii TM' (npeo6GpasoBauus «Tasseled Cap» — «manka
C KHCTOUKOH»). Bo-BTOpBIX, 3T0 mo3TanHoe pelleHHe 3agauu, 3aKJIO-
Haiouieecs: 1) B BBIIENCHHH K/IACCOB NMOCEBOB (B TOM uHCe KYJAbTYD)
Ha ocHoBe oOOumledi KPHBOH «CHEKTPaJbHOro npodpuas» («CIl»),
2) B pasjeseHHH K1accoB Ha TPYNNBl MOCEBOB HA OCHOBe CleHMHKH
NeBoit BetBu «Cll», coorBercTBylOmed Hayajy BereTauHH, H NPOHOJ-
FKHTEJIbHOCTH NEePHOLA C MAaKCHMaJbHBIMH 3HAYCHHAMH CIeKTPaJIbHOTO
MpH3HAKa, 3) B BbUAENEHHH BHYTPH rPynm GoJee MeaKHX KJaaccH(pu-
KallMOHHBIX eJMHHIL (B TOM YHCJe H COCTOSIHMil TNOCEeBOB) Ha oc-
HOBE pas/iHYuii B aMIVIHTYAAaX M APYrHX ocobennoctedi «Cll» 125,
H 1p.].

He ocranasnmeasch sgech wa mogpo6rom omucammm YKa3aHHBIX
MOAXOM0B (MM NMOCBALLEHB MHOTOYHC/CHHBIE MYGJHKALHH B OCHOBHOM
dMEPHKaHCKHX aBTOPOB), NOAYEPKHEM TOJBKO HECKOJbKO BAaXKHbIX
MomeHnToB. Kak yxke ormeuasocs B pasa. 5.2.1, sosmomuoctu «Cll»
CAMBIX Pa3HBIX NMPH3HAKOB (OTHOLUCHHH, CyMM, pasHocTell W Apyrax
KOMOHHAUMH APKOCTHBIX XaPaKTePHCTHK, a TaKkke COGCTBEHHO CK4
HJH APKOCTH) JIOTHYHO CBA3aHBl ¢ (PEHONOTHUECKHM Kasennapem. [To-
STOMY BBIAE/JEHHE KYJAbTYDP, COCTOAHHI, deHODA3 H T. N. BO3MONKHO
B TEX CJaydyasX, KOrAa CYUIeCTBYIOT AOCTOBEPHble Pa3jiHUHSi B CTPYK-
TYPHBIX H ontHdecknx napamerpax PII. CooTBeTcTBEHHO HCIOJIB3O-
Banne «CIl» nas kakofi-1H6o Tepputopuu NpH pellieHHH Pas3JHYHBIX
3allay pacno3HaBaHHMsi M HAeHTHOHKauun Gyler Gosee 3pdeKTHBHBIM
MPpH Ha/JHYHH TIPeIBAPHTENILHO CHCTEMATH3HPOBAHHBIX HA3EMHBIX H
CIEKTPaJbHbIX NaHHbIX. Ecam nogo6uas mHpOpMauus orcyrcTByer, TO
HCKOMBIE OUeHKH cocrositHs PIT Moryr ObITh MOJyYeHB TONBKO
B KOHLe mepHoja, BO BpeMs Koroporo cobupaiorcs nanusle o «CIT».
B pesyabraTe CBOAHTCS Ha HET OAHO H3 OCHOBHBIX NpeHMYLIeCTB JH-
CTAHLUHOHHOrO 30HAMPOBAHHS — ONEPATHBHOCTH MOJYYeHHA HHDOP-
MallHH.

B cBs3u ¢ 3THM napaisensHo ¢ pasBuTHeM Mertoaa «CIT» akTHBHO
BeAyTcA PaGoThl MO BHIABJEHHIO OTHAE/JbHBIX CPOKOB B TEYEHHE Bere-
TAallHH, KOrJa CHeKTpaibHble XaPakTePUCTHKH He MeHee HH(oOpMa-
THBHEI JUISl ONpPEJie/IeHH HCKOMBIX CBOHCTB PAaCTHTENBHOCTH, YeM Mpo-
HHTErpHPOBaHHbLIE 32 KaKOH-1HOO MepHOA 3HAYEHHS 3THX XapaKTepH-
CTHK uau Kpuasi «CIl» B wenom. Ykasauuwlii moaxom ucrnoabsyeTcs
B OCHOBHOM /Il NPOTHO3a YPOXKAAHOCTH C Pa3/MYHBIM YNpeIcHHEM
H Gasupyercss Ha 3aBHCHMOCTAX YPOXKaHHOCTH OT (HUTOMETPHUECKHX
mapamMerpos, B TOM 4ucie or L u m.? Hanpumep, aas pasanuubix
COPTOB MNUICHHIB B Pa3HbIX YCJAOBHAX NPOH3PAcCTaHHS YCTAHOBJEHO,
uTo ofwas cyxas ¢uTOMacca H YpOKaHHOCTb 3epHA HAa KOHeEL Bere-

! B TM nonosnuTebHO HCHOML3YIOTCA Kanaasl 5 H 7 cpenunero MK-amanasona;
ans MSS obnzcTb, 3aHHMaeMasi PaCTHTENBHOCTBIO H NOMBOMH, ABJASETCHA JABYXMepHOH,
Ans TM — tpexmeprioii (MONOMKeHHe NJIOCKOCTH PACTHTENBHOCTH ONpPCAEasercs TpH-
suarkamu «greenness» u <brightness», nousuw — «brightness» u «thirdness»).

? Mo Hawum HaGMOAEHHSIM, A4S O3HMOf MUIEHHIH 3anac 3epHa GoJee TECHO
cBA3ad ¢ obulell cyxofi QuToMaccoit na deHodase MOJOYHO-BOCKOBOH cnesnocTh (r=
=0,97), Yem B nepuog BOCKOBAf — MOJAHAS CHENOCTH (r=0,88), uro oOBscHsAeTCH
CHHIKEHHEM OOUIeH Macchl K KOHLY RereTalliH NPH NPOAOJKAIOWEMCS HATHBE 3epHa.
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" pocra cre6as [0 KOHIA KOJOLICHHS (r=078 =0, ’(rT—-OS) By
" eHHBLIMH CYMMaMH 3THX CHEKTPajbHBIX MapaMeTpoB {7=F,
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B erotas o GUUHEHTOB AeTepMHHALHNH (r?=

i aMepHKaHCKHX COPTOB KYKypYy3bl
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Puc. 5.10. 3aBucumocth Mexay Ps, Ps HX HAKONJIEHHHIMH CyMMaMH En;:;sa‘m% fgpfia
asmuHbIe nepHoAb OT (peHo(assl UBETEHHS 10 BOCKOBOH cneno’cl:m 12 5353 atsux SEPRS
Ena B mocepax sposofl mmenHubl. CrenHble panoHEL Vkpautbl, hg>49",

ofaaynas noroaa, Ha3eMHbIe H3MEpPEHHH,
1) 0 (uperenue), 2) 5, 8) 9, 4) 19 (BOcKOBaf CNEJNOCTB).

korseHHpiMH cymmamu ND 3a 178+187+232—.—24231(1)H1H2K0yﬂp3e
aeM 3epHa.? AHaJOMHYHO AJIS puca B yCJOBHAX 1615}{%““ bﬂnocne o
OlLIEHKH r MOJy4eHb nnﬂ51[\)ID9|6 Py ('r(——;O,TOS%r?l;a -fi deH

mamu 3a 50—90 mueir (r==0,72).
can;:;; n: Cg’qhéauﬂﬂo, yTO BbiBJCHHBIE CPOKH H MePHObI norpégl:ﬁ
o6bscHAOTCS (QYHKIHAMH pocTa W PasBHTHA paCTHTEJIbHOCJ'Il‘:éTI—(I; '
HEHHOe MPeHMYIIECTBO MeTOAa HaKOMJIEHHBIX CyMM onpeneHHm i
MeHbllIell 3aBHCHMOCTBIO OT MOTOAHBIX YCJAOBHH MO CpaBHE el
TOAMKON, OCHOBAHHOH HAa H3MEPEHHSX B KOHKPETHbHIE MOMEB aﬂupoﬁ
meHH. B To e BpeMs OJHOTHNHOCTb CBA3CH nosaogﬁe'r . I;Iauml
CTeMmeHH HCMOJb30BaTh 00e METONLHKH HCXOAs H3 TO undop ;

KOTOpO# pacnoJjiaraet HHTEPHIpeTaTop.

W3 aunajamsa JUTepaTypbl CAEAYET, :
CTH HCHOJAb3YIOTCA TNaBHBIM 06pasoM KOMOHHAULHH SPKOCTHBIX xapak

TEePHCTHK B KPacHOH 06J1acTH BHAMMOrO JHamasoHa H B BI/’IK-:;L;{;n;-
sone (B Tom uncie ND u BUK/K, uaud B HalIHX oﬁosna;e:e 06.{138—-
u P,). OueBHHO, KAK BHAHO M3 DHC. 5.10, Pg mpaKTHYeCK

= L.Cw. [b4 85 r.
: . [64 aGory D. Kamat, A. Gopalan u ap., 19
2 %Ilg E[3 J]\Al;rll)(hamg, D. Kimes, C. Tucker u ap., 1983 .
3 [To N. Patel, T. Singh u ap., 1984, 1985 rr.

Uyeao anell (caBur):

YTO NMPH TMPOrHO3e YPOXKaHHO-
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AaeT KaKHMH-THOO mpeuMmyuiectBaMu nepen Ps u/uau Ps. ITpu coxpa-
HEHHH MOJOGHBIX 3aBHCHMOCTEHl MeXKAYy NOKa3aHHLIMH P; M 3amacom
S€PHa WYBCTBHTEJNbHOCTb HAKONJEHHBIX 3a pa3Hble MEePHOABl OT KO-
JOUWICHHA—IIBETEHUST 10 BOCKOBOH cmenoctu cymm Py (AY Py) Goaee
9eM B 2 pasa HHXKe aHAJOTHYHBIX OLEHOK aisi AY Ps n AY P;! (co-
OTBETCTBEHHO 3a 5 W 9 jaueil nocae userenns: 0,43—0,48, 0.91—0.94
# 0,92—0,95; 3a 19 auell nocje uBeTeHHS: 0,42, 1,22 n 1,:‘22),. 4
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Puc. 5.11. 3aBucumocts Mexkny Pg u J07ieii OTHOCHTENBHOM NOBEPXHOCTH (HTOINEMEH-
TOB 3/IeHOr0 LBETA Y, COACPHAHHEM CYXOro BEIIeCTBA B 3epHE 1 H OGBOLHEHHOCTBIO
(uTO31EMEHTOB @g AN MOCEBOB O3HMOMH NINEHHIEH B NepHOA (eHo(as oT KoAoweHHs

A0 NOJHOH CMeNoCTH. Hamlp, NoAYyAeHHbIE Yachl, ACHAaA MaJoobJauyHas norona, Hasem-
Hble H3MEpEeHHA.

1) L>5, 2) L=3_+4, 3) L=2+3, 4) L<1,5; 5) 3aBHCHMOCTb AJS COMKHYTHIX NMOCeBOB; (enodaani:
K — kojowenue, Llp — usetenne, MC, MBC, BC, IIC — M0J04HAS, MOJOYHO-BOCKOBAN, noc?osan,
NoJIHas CrneaocTh.

Taxxe menee HHPOPMATHBHEL B MEPHOL KOJOUICHHA—IBETEHHS
3uayenuss APg no cpasuenuio ¢ APs, AP; u AP; (0,44, 0,86, 0,86 u
0,54 cooTBeTcTBeHHO), uTO OGBSCHAETCS MOKA3AHHLIMH paHee O0CO-
GeHHOCTAMH H3MeHeHHs Pg B 3aBHCHMOCTH OT L, ps u p. Onocpeno-
BaHO Yepe3 3TH 3aBHCHMOCTH NpOsBJAsfeTcA H CBA3b Py ¢ 3amacoMm cy-
XOro BelllecTBa B 3epHe H Wy B TeYeHHE BCEro NMepHola mocje KOJo-
weHHst (puc. 5.11), npu stom peakuus Ps Ha cospeBaHHe 06YCJOB-
JieHa ero YyBCTBHTE/NbHOCTbIO K H3MeHeHHIO p (cM. Taba. 5.3—5.5).

B sakaiouenuwe sToro pasiena npuBoauM puc. 5.12, KoTopwlit
AEMOHCTPHPYET ellle OJHH BO3MOXHBI MOAXOA /IS NOBbILICHHS 3(¢-

' A¥ P; u AP; onpesiefieHn Kak pasHocTb MeXAy ¥ P; u Pi, COOTBeTCTBYIOUIHX

MHHHMaJbHOH M MaKCHMAaJbHON YyPOKAHHOCTH, KOTOpas HOPMHPOBAHA K MAaKCH-
MaJIbHOMY H3 CDABHHBAeMBIX 3HaueHuii X P; u P; (pacueTn 3THX nokasaTeneil Bbi-
nondeds E. B. ®aneesoit).
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(eKTHBHOCTH JAHHBIX ONTHYCCKOTO 30HIAHPOBAHHS NPH AHATHOCTHKE
cocTosHUSL MoceBoB. Kak BuAHO M3 3TOro rpapuxa, yBeluueHHe 3Ha-
yeuuit P, u Ps no denodaspl KOJOLIEHHS OTHOCHTEJNLHO HX 3HAUE-
HH B MEpHOA BhIXoAa B TPYOKY 4eTkO Au(depeHHHpYeTcs MO COCTOA-
HHAM fa)ke NPH CPaBHEHHH YAOBJETBOPHTEJbHBIX H XOPOWIHX IMOCE-
BOB MUUeHHIb. B MepuHoj KoJoOLIeHHe — KOHell MOJOYHOH CHeJOCTH
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Puc. 5.12. 3apHcHMOCTb MeXAY OTHOWeHHeM P H Pz B ¢QuKCH-
poBanubie cpoki (Pi, # Py) k Py n Py ana denodassl BHXOL

B TPyOKYy (P‘BT u Pgy,) W mpHpauleHHeMm OTHOCHTEJIbHON TO-

BepXHOCTH (uTO3MeMenToB AL 3a mepHoj OT BHIXOAA B TPYOKY
0 (DHKCHPOBAHHOrO CPOKa /s [OCEBOB OIHMOH MIUEHHIH Pa3-
HOTO COCTOSTHUA.

1, 1’y Py, 2. 2) Ps; cocrosHke mnocepos. [, 2) xopoiuee, I’, 2') ynosne-
TBOpHTe/bHOE; CTpeJiKofi nokasana denodasa KoNOUWIEHHA.

3snauenusi P; u Pg 1151 XOpOIIHX TOCEBOB Pe3KO CHHXKAIOTCHA INPH CO-
XpaHeHHH MOCTOSHHOTO NpeBbllleHAs L OTHOCHTeNBLHO L Bo BpemMs Bbl-
xoga B TPyOKy 3a CUeT NPOHCXOASILETr0 H3MEHeHHs [BeTa PpacTH-
TeJbHOCTH, a JJiF MOCEBOB  YAOBJIETBOPHTEJBLHOTO COCTOSIHHA  3TO
CHHJKEHHe MpaKTHUecKH He BbipaxeHno. IlousTHo, uTO Taxof'l XOJ OTHOCH-
TeJbHBIX XapakTepHCTHK Py u Pg 06yC/IOBJIeH Pas/HYHOH NPOAOJIKH-
TeJbHOCTBIO MepHoja ¢ «maaro» Ha rpadukax «CII» aas 3THX KOM-
6unauuit b, (cm. puc. 55 n 5.6). Takke nokasarejbHLl Pas3NHUHA
B cnage P, u Pg npu pa3HBIX COCTOAHHMAX MOCJE MOJIOYHOH CMEJOCTH.

Takum o6pa3oM, TeopeTHYECKH BHIABJASIOTCA TPH IMepHOAa, MO
cneuHUUHBIM [PH3HAKAM KOTOPHIX MOXKHO ONpeAe/HTb COCTORHHE,
€C/H H3BeCTHbl SIPKOCTHblE XapPaKTePHCTHKH Ha MOMEHT HauajbHbIX
denoda3s u B Kakofi-nu6o APYrod MOMEHT, KOTAA MOJY4YEHB CHEKTPO-
MeTpHueckHe aaHHbie. [Ipu 3TOM npeAnouTHTe/]bHEE HCIO/B30BATE
Ps, Tak KaK HOPMAaJH30BaHHAs PasHOCTb MeHee YYBCTBHTEJbHA, 4eM
npoctoe orHowenne BHMK/K, k u3MeHeHHM SIPKOCTH MOYBBI H OpH-
eHTauni QHTO3JEeMEHTOB.

ES
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4 u?ﬂ U.EJ'I%M MaTepHaJbl, NpeAcTaB/JeHHbe Bbllle, CBHAETENbCTBYIOT
€CO000pa3HOCTH HCIMOJb30BAHHA pacuUeTHbBIX METOAOB MNpH pell
g(x;:;ngggfc?:gs HOCTAHOBOYHOT'O XapakTepa, B TOM YHCJe npnpoule)HK;:;

< pasjesieHHsl MO CNEKTPaJbH
CTOSIHMH, BOCCTAHOBJEHHS OT,IIEJIbHIE)»IX nabéﬁuzggzgagﬁ : y;] m;]ypi[co-
ngl;moe MOJeJIHPOBaHHE TaKxkKe MOMXKET OLITb MOJE3HBIM n.nﬂ'sx‘cneggz
E ﬂoizgosepxn st dexTuBHOCTH J1060r0 cnocoba ycTaHOBJEHHS CBfA3eH
p HBIX XapaKTePHCTHK HENOCPeJCTBEHHO C YPOXKaHHOCTBIO.

- 3akjioueHHe

McTopHUeCKH CJAOKHAOCH TaK, 4TO npakTHYeckoe BHeApeHHE rac-
CHBHbBIX METOJO0B NAHMCTAaHLHOHHOTO 30HMPOBAHHA B ONTHUECKOM jHa-
na3oHe MO C OlEpeXKEeHHeM TeOopeTHUECKHX Hcc/elOBaHKi npouec-
COB B3aMMOJEHCTBHA H3JyuYeHHA C pacTHTEJbHBIM NOKPOBOM. 3to,
B CBOIO OdYepelb, MOPOAHIO H3JIHLIHE ONTHMHCTHYHBIE MPOTHO3BI BO3-
MOMHOCTER AHCTAHUHOHHBIX p3MepeHHil, BHIMONHEHHBIX NPH HaJHPHBIX
yriax BH3HDOBaHHs, B HHTEpecax arpoMeTeoposIOrHH, CebCKOXO038 -
CTBEHHOTO MPOH3BOACTBA, IKOJOTHUYECKOTO mouuTOpHHra H T. m. Kak
nokazano B MoHOrpaduH, TEOPETHYECKHE BO3MOMKHOCTH ONTHUECKOro
30HAMPOBAHNHSA NPH PeLUICHHH pasJHuHbIX 3ajad pacrnosnaBanud H
uaenTHpHKALEH AOBOJBHO orpaHuyeHsl. Bo BCAKOM cayuae, pdex-
THBHOCTH HMCIOJb30BaHHS CNEKTPOMETPHUECKHX JaHHBIX TMpH BoOccTa-
HOBJIeHHH TNJOTHOCTH W lBeTa noJjora pacTHTeJbHOCTH, 3aMacos tbu-
ToMacchl, OUEHKaX COCTOAHHil, pasie/eHHu [0CEBOB Pa3HBIX KyJAbTYP
W T. 4. CyllecTBeHHO 3aBHCHT OT conyTerBylomeil WH(oOpManHH O pas-
JMUHBIX TapameTpax PacTHTEJAbHOCTH, dpenosornuecKoM Kajeniape H
spkoctd nousbl. Tem He MeHee 10 CHX MOP B 23POKOCMHUYECKHX HCCJE-
fgoBaHuaX npeobiaialoT MeToAbl onTHYeCcKOro 3onaupopanns. [loaromy
npeAcTaBJcHHbIE B MoHorpaduu CHCTeMaTH3HPOBAHHBIC pesyabTaThl
TEOpPeTHYECKOro aHajausa MoryT 6LITh MOJE3Hbl [PH HHTEPIpEeTalHH
NPHYHHHO-CJIE/ICTBEHHBIX cBsizell MeXAy SPKOCTHHIMH XapaKTepHCTH-
kamu (6Ge3 yuera BJAHAHHA arMocdepsl) H CBOHCTBAMH pacTHTe/IbHBIX
06beKTOB, @ TAKXKe NMPH BhOOPE CNEKTPaJbHLIX npu3Hakos, HanboJee
pHGOpMATHBHBIX C TOUKH 3peHus BOCCTAHOBJEHHA HCKOMBIX Tnapa-
METPOB.

[lns pacuIRpeHusi NMPaKTHUECKHX BO3MOKHOCTEH AHCTAHUHOHHOTO
30HAMpPOBaHHA B HAcTosillee BPEM WHTEHCHBHO BeJeTcs MOHCK HO-
Bbix HampaBJjenuii. B Tom uncie NpHB/JEKAIOTCA  KaHaJbl HUK-
CBU-a1ana3oHOB, HCMOJL3YIOTCA HAKAOHHLIE yrabl BH3HPOBAHMA, MO~
asipu3aunonHbie 3QdeKTh, aKTHBHBIE meroas 3onaupoBanus. Kpome
TOrO, MENAIOTCA MONBITKH PEUIHTL € MOMOMIBIO JNHCTAHIHOHHBIX H3ME-
peHuil HOBHIA Kaace 3aiad, a HMEHHO. ompeje HTh rasoo6meH, morio-
HeHHYI0 (OTOCHHTETHYECKH AKTHBHYIO paAMainio, TPAHCTHPAUHIO H
cymMMmapHoe Mcrnapenwe, T. €. XapaKTePHCTHKH, KOTOpBIE COBMECTHO
¢ OLEHKAMH OTHOCHTEJbHOH MOBEPXHOCTH (HTO3TEMEHTOB MOTYT OHITh
HCTIONb30BAHbL B KaueCTBe BXOJHBIX MapaMeTpos ofuux Mojened npo-
AYKIHOHHOTO Mpouecca H suepro-maccoo6mena. Tlo namemy MHEHHIO,
ycHausi, HampaBJeHRble Ha noJydeHue ¢ MOMOILBIO JHCTAHILHOHHBIX
HccsieOBaHUM MONe3HbIX AJad MPaKTHKA pe3yabTatoB, GbiiH Gbl 6oaee
MJIOJOTBOPHBIMHE TpPH npeaABapHTEIbHOM BcecToponHeil nmpoeepke BO3-
MOMKHOCTell TmepcneKTHBHBIX METO/0B 30HAMPOBAHHS HA OCHOBE pa3-
JHYHBIX TEOPETHUECKHX MOjCJeH.
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