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MPEAHUCJ/IOBHE

MarteMaTHueckoe MoOJAeJHpPOBaHHe GHOJOTHUECKHX CHCTEM HayaJjoch
B HIHPOKOM o0beMe 3HAUHUTENbHO NO3Ke MOJelHpOBaHHS B ¢H3HKE
H xumuH. Bosee Toro, cam TepMHH «MaTeMaTHUeCKOE MOJEJHPOBaA-
HHE» BO3HUK HMEHHO B CBSI3U ¢ OHOJIOTHUECKHMH 3aJayaMH.

®du3uKa pa3BUBaJjgach B TaKOH ry60KOH BHYTPEHHEH CBS3H C Ma-
TeMaTHKOM, uTo GU3HUYECKHE TEOPHH HMEJH, OOLIKHOBEHHO, a/leKBaT-
HbIl MaTeMatnuecku#i a3blK. [lo3TOoMy, Koraa B ¢H3UKe BO3HUKAET
BONPOC 0 MaTeMaTHYECKOM MOJEJHPOBAHHH, peub OOBIYHO HAET O
chefylomell CUTyalHH: CyleCTBYeT NOJHAas ¥ CTPOrasl, MaTeMaTHue-
CKH cPOpMYJHUPOBaHHAA TEOPHUST H3y4aeMOro sBJEHHS, HO OHA Ha-
CTOJIBKO CJI0KHA HJIM TPOMO3IKa, YTO He HONYyCKaeT OGHIero pelue-
Hus. OnHaKo yacTHele (mpelesibHbie, aCHMITOTHYECKHE) ocobeHHOC-
TH JaHHOH KOHKPETHOH 3aJauH NO3BOJSIOT HACTONBKO YIIPOCTHTh 00-
IHMe YpaBHEHHUs, YTO OCTaBlIeecs yRACTCS pellHTh aHAJUTHUECKH HJIH
ypcsaeHHo. MIMeHHO M03TOMY TaK BaxKHBl 3alaud, COAepKaUlHe «Ma-
aplii napamerpy». O6pallleHHe B HYJb MAJIOro mapaMeTpa IPHBOXHT
K HAeaJN3HPOBAHHOH, HO 3aTO pellaeMoi 3ajaue, a TEOpPHS BO3MY-
IIeHHH NMO3BOJISIET «IIOATSIHYTb» pelleHHe K PeaJbHOCTH.

Hrax, B pHu3HKe MaTemaTHyecKass MoJesb— 3TO YaCTHBIH, npe-
AeJIbHBIA, HACANH3HPOBAHHBIH, YNPOLEHHBIH cayyai obLiell TEOpHH.

CoBcem uuoe neno B Ouosoruu. Kaxk mpaBuio, GuOSOTHYECKHE
TEOPHH He HMEIOT PaBHO3HAYHOH MaTeMaTH4YecKOH (OpPMYJHPOBKA.
MaremaTHueckasi MoJesib OGHOJIOTHYECKOTO SIBJEHHS He €CTb YaCTHBIH
cayyait obuieil Teopuu. Bce MaTeMaTHueckyue NMOHATHS U NPEAINOJNO-
XKeHHsT HeoOXOMHMO KaxABE pa3 ¢opMyJadpoBaTh 3aHOBO, HEpeaKO
HauiHas ¢ a3oB. PasyMeercsl, OHH HOJIXKHBI OHITb OCHOBaHH Ha OHO-
JIOTHYECKHX NOHATHAX M JONYLIEHUSAX, HO, K COXKAaJeHHIO, 3TO BelllH
NaJIeKO He COBMajaloLIHe.

Maremartuueckoe MOJeNHpPOBaHHE B GHOJOrHH — 3TO ABHXKeHHE
CHU3Y BBepX, OT YaCcTHOTO K o61ieMy. '1y6oKkoe BHyTpeHHee POACTBO,
OGIIHOCTb NPOUCXOXKACHHS COBPEMEHHOH (HU3HKU M COBPEMEHHOH Ma-
TEMaTHKH NPHBEJH K OMacHOMY (B APYTHX CUTYyalHsX, B GHOJOTHH H
3KOHOMHKE B YaCTHOCTH) TIPEJCTABJEHHIO O TOM, UTO BCAKOe SIBJIeHHE
063aRO UMEThb MaTeMaTHUYeCKyl0 MoAeab. DTO NpeaCTaBjleHHEe TeM
onmacHee, YTO OHO YaCTO CYHTAETCA caMo coboff pasyMeloLIHMCH.
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Bousee Toro, B npakTHke MOAeAHpOBaHHs OGBIUHO naxe He obCcyx/a-
eTcsl BOnpoc o Buibope TOM HJAM HHOH cXeMbl MOZeJHpOBaHHs (XHC-
KpeTHass MJH HeNpepbiBHAA, aJropuT™M Hau AuddepeHUHaNbHbIe
YpaBHEHHS, 3ala3]blBalOUiHEe apPryMeHTH /M AONOJHHTEJIbHbIE —
«[aMsTb» — NepeMeHHble, CTOXaCTHYECKHH TMOJAXOJL HJIH JETepMH-
HH3M).

ITpakTHYeCKH 3TO NPHBOAMT K NMOCTPOEHHUIO I'POMO3AKUX MOJeeil,
CTOJIb 3Ke Heo003puMBIX (M mo3ToMy Oecrosie3Hbix), KaK U «pealib-
HOCTb», KOTODYIO OHH NPH3BaHHl ONUCHIBATh U 00BACHATh. ONbIT MO-
IeJHpPOBaHUs NOKa3blBaeT, 4To HaHboJiee conepikaTesbHbHlE MOJEH
BO3HHKAaIOT B TeX CJy4adx, Koraa npodeccuoHan-6uosor paboraer
COBMECTHO C Npo(eCCHOHANOM-MaTeMaTHKOM Hajx OHOJOTHYECKOR
3anauen.

STOT NPUHUHUN «N2PHOTO B3aHMONEHCTBUSA» BEepeH axe B CJayua-
X ero sIBHOIO0 M BHAHMMOIrO HapyleHHs, KOrjaa aBTop paloOThl OJHH.
STO NpPOCTO 03HAYAET, YTO OHOJIOT JOCTATOYHO OBJIAJIe] HYXKHBIM eMy
MaTeMaTHYeCKMM anmnapatoM JHOO, Ha060pOT, MaTeMaTHK JIHKBU/H-
poBaJ CBOIO GHOJIOTHYECKYIO HEOCBeJOMJACHHOCTD.

InaBhas uenb Hacrosimero cOOpHHKA — 06paTHTb BHHMaHHe Ma-
TEMaTHKOB Ha GHOJIOrHYecKHe 3aja4yd, CO3peBIlUHe, MO MHEHHIO aB-
TOPOB-6HOJIOrOB, sl COBMECTHOH paboTHI.

Haure ray6okoe y6exaeHHe COCTOHT B TOM, UTO 3TOT aclekT OHo-
JIOTHYECKHX paboT — NpHTJalIEHHe XK COTPYAHHYECTBY C MaTeMaTH-
Koli — npuobperaer Bce 60iblIee 3HaUeHHe N0 Mepe Pa3BHTHS MarTe-
MaTHYECKHX METONO0B B OHOJIOTHH.

A. M. Moayanos



B3AUMOJEACTBYIOILUE NONYJAALHH

b. §I. Bunenkux
(UncrBTyT okeaBosorss uM. IN. I1. Ilnpmosa AH CCCP)

Bo Muorux cayuasx mareMaTHuecKOoe MOJENHPOBAHHE IIPENCTaB-
JsieT co00H eIMHCTBEHHBI METOJ HCCJIeNOBaHUs NPHPOJHBLIX CHCTEM.
<«HccneqoBanney B MaHHOM KOHTEKCTe — 3TO NOJYyYeHHe OTBeTa Ha
Bonpoc: «YUro Oyper, ecnu...?» OCHOBHBIE MOCTHXKEHHS B 3TOM Ha-
[paBJIeHHH NOJIYYeHBbl NpH paboTe € NPOCTHIMH MOJEJNBbHBIMH CHCTe-
MaMH —napaMd B3aUMOJAEHCTBYIOIIHX MNONYJAAUHA  (XHUIHHK —
XepTBa, Mapa3uT — X035IHH, KOHKYPeHTH H Ap.). Ilpupoausie cucre-
MBI TAKOTO POJIa HCCJAEAYIOTCS NPH NOMOILM yXKe HMHTAIHOHHBIX MO-
hesefl, TIPHYEM  BO3MOXKHOCTH  SKCTPANOJSUHH  HOJYYEHHBIX
pe3yJbTaTOB KpaHHe orpaHHyeHbl. l3BecTHBle YyCleXH B 3TOM Ha-
HpaBJeHHH OCHOBaHbl He TOJbKO Ha XOpOIIeM MAaTeMaTHYEeCKOM
o6ecleyeHuH, HO U Ha pe3yJbTaTax GHOJOTHYECKHX IKCIeDHMEHTOB.

Buonornyeckue 3kcneprMeHTH Ha MHOTOBHIOBBIX CHCTEMax, 06-
pas3yIUX XKHBOH NOKPOB 3eMJIH, HeXKeNaTeJbHbl HJIH HEBO3MOKHBL.
31ecb MOJIETHPOBAHHE — €IHHCTBEHHBIH MeTOo/ HccaenoBaHus. Cepb-
€3Hble 3aTPYAHEHHUS BO3HHKAIOT IIPY OMHCAaHHU CUTYallHH, Ha KOTOPOH
HyXKHO CTPOHUTb MoJenb. [JlaBHAasi CJOXHOCTD CBfI3aHa € DasMmep-
HOCTbIO TOy4yaeMoro onucanus. [TocTpoeHne Mojenn Takoi pasmep-
HOCTH, KOTOpasi RONmyckaJsa Obl colepKaTesbHOE HCCJAeNOBaHHE, MO-
xeT ObITh OCYLLeCTBJNEHO, eCIM H3BECTHH (pyHAaMeHTaJbHbie GHOJIO-
THYECKHe CBOHCTBA 3JEMEHTOB CHCTeMbl. [ HcCaefOBaHHA
(=MmonennpoBaHusi) Guocdeprl UIU ee yacTed HEOOGXOAHMBI K TOMY
e onpeneaeHHble CBeAeHH 0 (pu3uke 3emJsaH. Eciau €oOTBeTCTBYIO-
lHe NpeaCTaBJEHHs, BXOAAILNE LEeJHKOM B 06J1acTb NpodecCHOHAb-
HOH KOMIEeTeHIHH GHOJOTOB M (PH3HKOB, MOTYT GbiTh pa3paboTaHshl,
TO Il pelIeHHs1 pacCMaTpHBaeMBIX 3aJay He HYy>KHO CTPOHTb CIellH-
aJbHYI0 «OHOJOrHYECKYIO MaTeMaTHKY».

Uenb HacTosiuiero cooluleHUsi COCTOUT B MONBITKe OOCYAHTH He-
KOTOpbie BONPOCHI, KOTOPhie KaXYTCA CYLIECTBEHHBLIMH MJIsi HCCJe-
JN0BaHu# B 06JacTH IKOJOTHH. B mociaelHHe NecCATb JET Pas3BHJCH,
KaK H3BECTHO, WHUPOKHH 0o6LIeCTBEHHBIAA HHTepec K mpobJsemaM GHo-
chepsl 1 OKpyKalolled cpeabl. DTOT HHTEPEC BBIPA3HJCA NpexJe
BCEro B MNOfBJAEHHH GOJBLIOTO KOJMHUYECTBA HempodecCHOHAJIbHBIX
BHICKA3bIBAHUH OTHOCHTEJNLHO CONEPKAHHUS H NMEPCIEeKTHB 3KOJOTHH,
NosiBUNOCH 0OJIbLIOE KOJMUYECTBO HAYUHBIX HCCJEIOBAaHUH B HHTEpe-
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cyoweid Hac obsacTH. B pe3ysbTaTe 3KONOrHs ONpeJeJseTcs Kak
MeXIHCUUNAHHapHas o6aacts sHanuii (Odum, 1971).

JocTaTOYHBIM H KOHCTPYKTHBHBIM MOXeT OHITb Onpefie/ieHHe 3a-
Iayn 3KOJIOTHH KaK 3a/lauyH O PaclpoCTPpaHeHHH M OGHJIHM OpTaHH3-
moB (Andrewartha, Birch, 1954). Ecan He paccMaTpHBaTh II0OKa HC-
TOpHYECKHE H reorpaguueckue o6CTOsATENLCTBA, TO XOpolliee TPHOIH-
KeHHe K PeLIEHHIO MOXHO HaJeAThCA TMOJYYHTb NPH HCCJAEA0BAHHH
B3auMojercTBuil nmonyasuui. Cpa3y e cleiyeT 3aMeTHTb, UTO 3KO-
JIOTH, paboTalollHe C MHOTOBHAOBBIMH COBOKYTHOCTSIMH, HCIOJIb3YIOT
CJI0BO «MNOMYJSIUHA» KaK yNOOHBI KaproHHHIH TEPMHH, HO He Kak
0603HaYeHHE COOTBETCTBYIOLIETO 3JIEMEHTA CHCTEMBI. JTO L0CTATOYHO
yerko noxasan B. C. Usnes (1966). Tem He MeHee, BepOsITHO, GblI0
6Bl mMoJIe3HEIM OnNpejneneHHOe cOMHKeHHe NpeicTaBJeHH O nomyJs-
IHH Y 3KOJIOI0B, C OJJHOH CTOPOHBI, H F€HETHKOB H 3BOJIOLHOHHCTOB—
¢ npyroii (Tumodees-PecoBckuit u ap., 1973).

Kak npaBuso, 3K0JIOTHYECKOE HCC/IEA0BaHHe HAaUHHAeTC C MOJy-
yeHus: npoOsl B npHUpoaHO# oGcTaHoBKe. Ilenn Hccaea0BaHHS NIOHATD,
noyeMy 31ecb HaHIeHbl NaHHBIE BHABI, TIpeICTaBJeHHblEe JAHHHIM KO-
JIHYeCTBOM oco6el, 4To O6buIO paHblile H 4To cTaHeT notoM. Kosunue-
CTBO BHAOB ualile Bcero uMeer nopsmox 10 Irta uudpa obemtaer,
4TO HCCA€]OBaHHe OyAeT NOCTATOYHO TPYAHBLIM, TAK KaK BHIOB CJHII-
KOM MHOIo, 4TOObl paccMaTpHBaTh BCe BO3MOXKHbIE B3aHMOJEHCTBHS,
H CJHMIIKOM MaJjo, yToOH HMeTb Jeslo €O CPeJHHMH XapaKTepHCTH-
KaMH aHcaMmOJas. PaKTHYEeCKH BCe PacHpocTpaHEHHble NOAXOABl K
pelleHHI0 3aJaud O MHOFOBHJIOBOH CHCTeMe CBSI3aHBI ¢ TNONBITKAMH
H3MEHeHHs1 pa3MepHOCTH onHcaHus 3Toii cHcTeMbl. [lonbiTaeMcs
KPaTKO pacCMOTPeTh HEKOTOPHIE H3 HHX.

Haunewm ¢ «cucremuoro» noaxona. ITo cyuiecTBy cucreMHast 3Ko-
JIOTHSl H3BeCTHa B ABYX BapHaHTax. OMH BapHAHT MOXHO YCJIOBHO
Ha3BaTp KpalHHM. [locTaToyHOe NpeJCTaBleHHe O HEM MOXHO TOJy-
YHTb H3 YNOMSAHYTOH yXe KHHrH OnayMa, B 4aCTHOCTH H3 COJepixKa-
wefics B Hell riaBbl «CucTeMHast 3koJorus». LleHTpasbHOe NOHS-
THE 31eChb — MOHATHE 3KOCHCTEeMB. COOTBeTCTBYIOMIHI 00BEKT 1es10-
CTeH, M0 MHOTHM CYILIeCTBEHHBIM IIPH3HAaKaM HelesHM, crnocobeH K
pa3BHTHIO, ero cyAbOa JOCTATOYHO onpeneneHHa. LlenocTHble xapak-
TEPHCTHKH — 3T0 O0OBIYHO GHOMacca, IOTOKH BeLIeCTB H 3HepTHH,
BH0OBOE pa3HooOpasHe, NPOAYKTHBHOCTb H 4YHCJO BHAOB. Bece oHH,
KpoMe ABYX MNOCJAEJHHX, MOAAAIOTCA H3MepeHHIO, XOTS HHTeplpera-
UHsi MHOTHX H HeoAHO3HauHa. McciieroBaHHe 3KOCHCTEMBl OCYLLECT-
BJSIeTCA MO CXeMe YePHOro SIUIMKa, KaK NpaBHJIO, PacCMaTpPHBAIOTCS
UMHTAllHOHHbBIE MOJEJH, U NIPH TAKOM MOJIXOJAe 3HATh CBOHCTBA 3Je-
MEHTOB CHCTeMbl He HyXHo. [Tocaennee o6CTOATENLCTBO NPUXOIHTCS -
HOAYepPKHYTh, TAK KaK COTJIaCHEe C HWM NMPHBOAHT K HEHYKHOCTH JIIO-
6bix 6uOMOrHYECKHX OGOCHOBaHHI 3KOJOrHH. BO3MOXKHOCTb 3KCTpa-
fIOVISILIHH PEe3yJIbTaTOB Ha Apyrue oObeKTH He 0OCyK1aeTcsi B TEPMH-
Hax MeXaHH3MOB B3aHMONEHCTBHH, HO 06CyKaeTCH B TepPMHHAX aHa-
aoru#t noHaTh#. OTCl0OfKa BO3HMKAaeT OTUETIMBASA TEHAEHUHS K
OTOXK/ECTBJCHHIO SKOOrHYECKHX H COIHOVIOTHUECKHX npobie.



TToHATHe 3KOCHCTEMBl OCTA€TCH UEeHTPAaJbHBIM H IIPH BTOPOM yMe-
peHHOM BapuaHTe cHcTeMHoro mnoaxoja. CorsnacHo Mapranedy
(Margalef, 1968) »sxocucrema — ynobuasi, Ho JOBOJILHO YCJIOBHAs
dopManu3aUus A AOCTATOYHO MPOH3BOJBHO BBIAENEHHOH, HANpH-
Mep npejcTaBjeHHOH B mpobe, cMecH BHAOB. LlesocTHble XapakTepH-
CTHKH — 3TO CBOHCTBA MATPHUB KO3(QOHIHEHTOB B COOTBETCTBYIO-
mell cucreMe BOJNIbTEPPOBCKHX ypaBHeHHH. Pa3BHTHe 3KOCHCTeMH —
CyKleccHs. B TeuenHe CYyKLlecCHH Kaxpaas cjelyiollass CTaius Bce
MeHbLIIE 3aBUCHT OT HayaJbHBIX YCJOBHH, B 3TOM NpPOSIBJSETCS KaHa-
Ju3alus pas3BuUTHA, oTMeuaerca (Margalef, 1973), uto 3ta cxema,
KaK H NpPAKTHYECKH BCE H3BEeCTHble MOJENIH 3KOCHCTEM, AOIyCKaeT
yMeHbllIeHHe 4HC/a BHIOB, HO He NpeNyCMaTpPHBaeT MNOSABJEHHS HO-
Boix. [locnenHee BaxkHOe OOGCTOATENLCTBO MPUXOAHTCS paccMaTpH-
BaTb Ka4yeCTBEHHO H He ¢opMaabHO. dTa HeobxoauMas HedopMaJb-
HOCTb NpHJaeT BCEH KOHUENUMH INHPOTY H THOKOCTb, HO B yuiep6
CTPOFOCTH ¥ OJIHO3HAUHOCTH.

3nmech HaMm npupercs ob6CyAHTb OAHO odeHb oblllee MpejaCTaBle-
HHE, KOTOpPOE, C OQHOH CTOPOHBI, MOXKET 0Ka3aThCsl pellalolluM s
KpaHHero BapHaHTa CHCTEMHOro NoJxoaa, ¢ APyrofi CTOPOHBI, peatib-
HO MOKa3bIBaeT C/I0XKHOCTb 3KOJIOTHUECKOM 3axaud. [leso B TOM, 4TO
6uoJIoT, WCCaeAYIOIHNH OObEKTH HAa HU3UINX YPOBHAX OPraHH3aluu
BIUIOTH [0 OPTaHH3Ma H B HEKOTOPHIX CJAyyasiX, MOXeT GHITh, 10 NO-
NyJAsSUUHH, 3aHKMaeT B OAHOM CYILECTBEHHOM OTHOLIEHUH YNOGHYIO
NO3HIHIO, NOA06HYIO TOSHUMHK HHXKeHepa NIPH DELIEHHH TeXHHYeCKOH
3anayd. [TouTH BCeraa MOXKHO HaJesiTbCH, UTO TaKOi OOBEKT yCTpoO-
eH u paboraer Lesecoo6pa3Ho. TO 3HAYHT, UTO NPH BCeM PasHOOb-
pa3Hu CTPYKTYp M (yHKUMH, KOTOpPOEe ONpeAeseTCs CJO0XKHOCTHIO
o6bekTa, OH npucnocobsien A8 pelleHHs Kakoi-To 3ajgaud. lllupo-
KO€ MCC/efloBaHHe TAKOro 00beKTa MOXKHO HalefiITbCA B KOHIE KOH-
OB CBECTH K (DOpDMYJIHDOBKE H DELUeHHIO 3KCTpEeMaJsibHOH 3alavH.
B npaBaonono6HOCTH TAaKONO YTBEpXKIEHHS HaC MOJIepKHBaeT 3BO-
JIOLUHOHHBIA NPHHUHT, 06BACHAIOLIKH LeNeco06pa3HOCTb KHUBHIX Op-
raHH3MOB, H TO, YTO OpraHu3M, no lImaasrayseny (1942), npeacras-
nsieT cobOH eNuHOe LieJoe B HHAMBHAYAJbHOM H HCTOPHYECKOM pas-
BUTHH. TaKO# 3BOJIIOIMOHHBII NPHHIMI, KOTOPLIA cefiuac Ha3blBaer-
C NapBHHOBCKHM, TIpeACTaBJjseTcsi pabouMM H KOHCTPYKTHBHBIM,
TaK KaK HaM H3BecTeH ero MeXaHH3M, NPHYeM CBeIeHHS O MeXaHH3-
Me 3BOJIOLKHY He TIPOTHBOpeYaT CyMMe OCTaJbHBIX OHOJIOTHYECKHX
CBeJleHHH, a XOPOLIO COTJIaCyIOTCS ¢ Helo. 3HaHHUsA, KOTOPBIME MBI pac-
[OJIaTaeM, He JaI0T OCHOBAHHUSI CUUTAThb, YTO IKOCHCTEMa eCTh pe-
3yJbTaT U 00BEKT 3BOJIIOLHH B 3TOM CMBICJIE,

Taxkum o6pa3oM, ecii MBl XOTHM pa3o6paTbCs B CMeCH BHJOB,
npeacTaBJeHHbIX B Npobe, MpHUeM HACTOJNBKO, 4TOOL 3HaHHEe CYLLecT-
BEeHHBIX MEXaHM3MOB JaBaJiO BO3MOXHOCTb NOCTPOHTbL OOILYIO KOH-
LeNIKI0, HaM TPHAETCS OTKAa3aThCsd OT CHCTEMHONO IOJXOLa B €ro
KpaiiHel, XOMHCTHUeCKOH ¢opMe H HCcaegoBaTh npoby APYPHMH CTio-
co6aMH. 3aMeTHM, YTO IO CHX MOP BO3MOXKHOCTb TOTO, YTO TEOPHSA
BooGIle MOXET CyIecTBOBaTb, He obcyxkaanack. [IpuMem moxa, uto
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MBI HLIEM HEYTO peasbHOe, a K NOMBLITKaM 000CHOBAaTb, YTO HAIUH 1O-
HCKH HebecnpeMETHbI, BEpHEMCS MO3XKe.

Hrak, nonbiTka «yHHUTOXKEHHS» Pa3MEPHOCTH W PacCMOTPHHS
MHOTOBH/JIOBOH CHCTEMBI KaK OTHENbHOTO 1eJ0CTHOro obbekra (cuc-
TeMHBIH MOJXOZL) CKOpEe BCEro MaJjoNepCrneKTHBHA, TaK KakK He Co-
OTBETCTBYeT COBPEMEHHBIM OHOJOTHYeCKHM npeicTaBieHusM. Cre-
AYIOLUHA NMOAXOH K pellleHHI0 3aflayd O CHHXXEHHH Pa3MepHOCTH JIo-
rHYeckHd siceH W mpocT. Besg cucTeMa moapaazensieTcsi Ha HEMHOrO
6/10k0B ¢ HEMHOIHMH 00beKTaMH B KaxXJoM. [losyyenHble 31ech pe-
3y/IbTaThl XOPOMIO H3BECTHHI, JYYLIUH NPHMEP AOCTHXKEHHH Ha 3TOM
NyTH — 3KOJIOTHYecKasi 3HepreTHka. MMeercs B BHAy cXeMa KOJIH-
YeCTBEHHOIr0 OMHCAHHsI NMpeBpalleHHil 3HeprHH MO Mepe ee NMpOABHU-
*EHHS TI0 KaCKaay Tpobuueckux ypoBHeil. COOTBETCTBYIOIHE MOAEIH
IpPEeACTaBASAIOT COOOH CHCTEMY YpPaBHEHHHl 3aKOHA COXpaHeHus AJs
KaXJOorO YPOBHSI, YPOBHU CONPSATaioTcss MexXAay co00f npy moMoumu
psna Ge3pa3MepHBIX k03¢ dHUHEHTOB. B ocHOBe JiexXaT JBa NPUHUIHU-
na — pusnuecknii (3aKOH COXpaHEHHS 3HEepPrHH) H OHONOTHUECKHH
(o6bennHeHHe OpraHH3MOB B TpodHnyeckHe ypoBHH). DTa cxema He
[aeT OTBETa Ha BONPOC, TIOCTABJECHHBIH B TeDMHHAX BHAOB H NOMYJIs-
uuf, OHa co3haHa AJIS APYTHX LieJefl, HO, TeM He MeHee, TIpeNCTaB-
aseT cob0i cepbe3HbIH 1Al Ha NYTH K pelleHHIo obuielt 3agaun.

3HayeHHe KOJIOTHYECKOHl SHEPTETHKH — NIpeXKJe BCEro B TOM, 4TO
KOHKpeTHasi CHCTeMa 3JeChb CTPOr0 OLUEHHBAaeTCsl B paMKaxX 3aKoHa
CoXpaHeHHs; TAKUM 00pa3oM, U3 anpHOPH HeoOBATHONO pasnoolbpa-
3HS1 B3aHMOJEeHCTBHA MOXKHO BHJIEJHTb KJacCC BO3MOXKHBIX H He pac-
CMaTpPHBaTh BCe oCTaJbHHe. HMTorn mocneHux HccieloBaHHM, mpo-
BeJEeHHbIX npenmyllecTBeHHo no MBII, noatBepauMan u yTOU-
HHJIH HCXOAHble ODPHEHTHPOBOYHblE 3HAUEHHS] CYIIECTBEHHBIX MJA
Mozaenell 6e3pa3MepHbIX K03 (PHUHEHTOB, KOTOpHe GblJIH BBEAEHBI H
BnepBble H3MepeHH MBjaeBniM (1945), a 3aTeM yTOUHEHBI U BBeJeHBI
B WHPOoKHA 00Hxox. Oxa3anoch, B YaCTHOCTH, YTO BEJIMYHHBI STHX
K03 PULHEHTOB B Pa3HBIX CHTyauusx OJIH3KH, TaK YTO peLIaOLiHM
IS ypOBHe# CTAaHOBHTCH BBOL 3HEPIHH B CHCTEMY, T. €. ualile Bce-
ro — yCJOBHSA (OTOCHHTE3a H CKOPOCTb MEepBHYHOIO MpPOAYLHpOBa-
HHSA.

ITockoabKy sHEpreTHYECKOe HAllpaBJeHHe SIBHO npeobyafaer cefi-
Yyac B KOHKDETHBIX HCCJEIOBAaHHAX, KaxKeTcs 1enecoo6pa3HbiM KpaT-
KO KOCHYTBCSI OJHOTO H3 €ro NPHHLHIOB, KOTOPHIH He BCErja BhHITJISA-
AUT Oe3ynpedyHbiM. Peub HaeT o KOHUENLHH TPOMHUECKOrO YpOBHS.
ABTOp npupepxuBaerca Toil crapoi Touku 3penus (MBaes, 1945),
YTO TPO(HUECKHH ypOBeHb— Belllb B BbICLIeH CTeNeHH HCKYCCTBEH-
Hasg M CyLLeCTBYeT TOJbKO NOCTOJbKY, NOCKOJbKY B PAMKAaX 3KOJOTH-
YeCKO#l SHepreTHKH He NpHAYMaHO Huuero Jyumero. B. C. Hsaes
(1955) npuBOAMJ HaHHBIE, COTJIACHO KOTOPBIM B CYLIECTBYIOUIHX B
npHpoJe CHCTeMAax BHAOB KaXAbIH U3 BHAOB (aKTHUECKH MOJNb3YeET-
csl OZHUM OOBEKTOM mHTaHHsl. Tak Kak 3HEpPreTHKa HMeeT JeJo
TOJIBKO € MacCCOBBIMH BHAAMH, a TaKHX YK€ HeMHoro, To Ohljia Gbl
nejecoo6pa3Ha NMOTIBITKA CBeJEHHS SHEPreTHKH K NapHBIM B3aHMO-



nedcTBHAM. JT0 OblMa OBl 3aaya € MAJbIM UYHCJIOM TEpPEeMEHHBIX.
Ilosxe Hisnes (1955) nokasan, wakue CBOHCTBA XHMIIHHKA CYLIECT-
BeHHH 1JI TOrO, YTOOK MOXKHO OHJIO ONPENeNHTb, CKOJbKO M KaKof
nuiH notpebasercsa. JanabHefiuas pa3paGoTKa B 3TOM HampaBbie-
HHH TpeOyeT KaK pelleHHs HEKOTOPHX MaTeMaTHYECKHX 3ajay, Tak
H CO3/1aHHA (DH3HOJOTHUECKOH, T. e. paboTalolleli Ha ypOBHe opra-
HHM3Ma, TeOPHH NHTaHHA. MBJeBHIM Obiiy HCCAeXOBAaHH MHOTHE BaX-
Hble YC/IOBHS, BJAHSIOUIHE HAa BHIGOP H KOJWYECTBO NMHLIH (MJIOTHOCTD
nonyJasinuy, Xapakrep pas3MellleHHS, COOTHOLIEHHS Pa3MepoB XHIl-
HHKa U KepTBHI, MOJBHKHOCTb, MHOTHE Mop(o/orHYeCKHe XapaKTe-
PMCTHKH KMBOTHBIX), OAHAKO JJ OTPDAHHYEHHOTO KpPyra OGBEKTOB.
HanGonee npakTHYHBIM GBUIO TIPOMOJIKEHHE TAKHX IKCHEPHMEHTOB
Ha THlaTeNbHO NOL06PaHHBIX 0ObEKTaX, ¢ TeM YTOOHW B KOHIEe KOHLOR
NOCTPOHTh 00ILYyI0 TeopHio (OGHOJNOTHUECKYIO) CHCTeM XHIUIHHK-3KepT-
Ba. 9T0 OBl CylieCTBEHHO CHOCOGCTBOBAJNO pelieHHIO 3KOJOTHYECKOR
3ajayd Ha YPOBHe BHJOB B CHCTeMe C INPHeMJeMO#i pa3MepHOCTBIO.

PaccMoTpeHHIO COCTOSIHUS 3KOJIOTHUECKOH JHEPreTHKH Ham IpH-
nercs yAenHTb HekoTopoe BpeMs. Cienyer ellle pa3 3aMeTHTb, 4TO,
MOCKOJIbKY 3TO HanpasjieHHe cedyac npeobnajaer B HCCAENOBAHHAX
H, BepOsITHO, OyJAeT BeAYLIHM J0JATro, 6oJ/iee BaXXKHLIM KaXKeTcs He H3-
JIOXKEHHE €r0 OCHOB H PeKsnaMa NpeHMylLlecTB H JNOCTHXKeHHH, a Bbl-
SICHEeHHe HeJloJIe/IOK, BO3MOXKHOCTEH yJIyullileHHsl ¥ O6IUUX NepCHeKTHB
H OTpaHHYeHHH. JHepreTHYeckoe HanpasJeHHe B ONpENeJeHHOM
cMbice GJH3KO CHCTEMHOMY, XOTSI 3[eChb Pa3MePHOCTh He YHHUTO-
Xaercs, a NOHMWXKaeTcs. DT1a 6JHM30CTh 3aKJi0yaeTcs B TOM, YTO H
371eCb 06bEKT — 3KOCHCTeMa ¢ OJIHOHATIPABJECHHBLIM IIOTOKOM 3HEPruu
H 3aMKHYTBIMH LUKJIaMH BellecTB. JHepreTHKa 3KOCHCTEM eCTeCTBeH-
HBIM 06pa3oM chopMHpOBaJiach Ha OlIpefeIEeHHOM 3Tame pa3BHTHHA
THAPOGHOJIONHH H JIMMHOJIOTHH, KaK TOJbKO BO3HHKJIa npobJeMa H3y-
YeHUA LeJbIX NPHPOAHHIX Tesl (03ep), KOTOPbie JOCTATOYHO OTYETJIH-
BO OTTpaHHUYEHBI OT OKPYXKAIOUIUX HX TPOCTPAHCTB CYIIH U HMEIOT OT-
JUYHOE OT CYIUM HaceseHHe. 3JeCb NpeJCTaBJeHHE O 3aMKHYTHIX
HHKIAX, eCTeCTBEHHO, — eIMHCTBEHHBI HCTOYHHK 3HEpTHH ANs npe-
ob6pa3oBanuii BellecTBa — yCBOeHHass B (HOTOCHHTe3e YacTb H3Jyye-
Husi Connua. Opranusauus 6ajlaHca 3HEPrHH B BOJOEME PacCcMaTpH-
BaeTCH CNOcOGOM, aHAJIOTHYHBIM TOMY, KOTODBIH NPUMEHSIOT GH3H0JIO-
TH [IPH H3Y4YeHHH OTHe]bHOro opranuama. CaMble NoAXoAsHe 00BEK-
THl AJS TaKOTd ONHCAHHA — He CHHIIKOM OoJblIHE 03epa, KOTOphHe
HCOBITHIBAIOT YMepeHHOe Bo3MelicTBHEe cToKa. [TocneaHee ycaoBHe BbI-
NOJIHSAETCA He CIMIIKOM YacTo, BO BeskoM ciaydae Oaym  (Odum,
1971) yrBepxknaeT, uTo A/ XOPOLIEr0 OMHCAHHA 3KOCHCTEMEI 03epa
NPHXOAUTCA HMETh B BUAY Bech 6acceiid Bogocbopa, KOTOpHIH U npea-
cTaBasieT coboil 3KOCHCTEMY, YAOBAETBOPSIOLYI0 TpeOOBAHUSIM 3aMK-
HYTOCTH H L|eJIOCTHOCTH. BennunHa o3epa Ha caMOoM Hesle HMeeT mep-
BOCTeTIeHHOe 3HaueHKe Mo CJAeAYIOMM npHunHaM. [IpakTnka uccne-
JNOBaHHA OCHOBBIBaeTCS Ha TaKOM COIJIallleHHH, YTO BOJOEM B
OTHOUIEHHH 6OJbIUHHCTBA CYHI€CTBEHHBIX NapaMeTpPOB FOMOI'€HEH II0
ropu3oHTaMud. DTO 3HAUUT, YTo ecau Oepercs, MNOMYCTHM, mpoba



NJIaHKTOHA, TO COOTHOILEHHEe BH/OB, OLLEHKH OOHJ/IHS H XapaKTepHCTH-
KH Tpo(HUeCKHX ypoBHeH B npobe TOYHO TaKHe Xe, Kak H B npobe,
noJlyyeHHoH B 060K Apyroi Touke osepa. MHbIMH c/loBaMH, 3K0J0-
THYEeCKOe M3MepeHHe — 3TO HeYTO BPOJAe M3MEPEHHs TeMIepaTyphi »
XOpOILO MepeMelllaHHON cpefie. 3TO MOXeT GHITb BEPHBIM NpH paboTe
Ha CpaBHHTEJIbHO HeGOJbIIHX 03epax. B KpynHHIX 03epax yxe 3aMerT-
Ha He TOJIbKO HePaBHOMEPHOCTb paclnpefleieHHS] OPraHH3MOB B MpO-
CTPaHCTBE, HO H BO3MOXHAa reHeTHYecKas AH(pdepeHUHPOBKA TONY-
Asuui BHYTpH Buos (Baldi a. oth., 1945). B Takux siBHBIX caydasx
reTepOreHHOCTH BMECTO OAHOH NpOOH 6epyT HECKOJNbKO PemJHK H
NOJb3YIOTCS CPelHHMH BeJIHYHHAMH. JlanbHedluHe e MaHHNYJASILHH
C TaKMMH CPEAHHMH MOTYT, BEpPOSTHO, PacCMaTPHBATLCSl AOCTATOYHO
CKeNTHYHO. [eso B TOM, 4TO B OOJbLIHHCTBE 3KOCHCTEM yMepeHHBIX
IHPOT (a2 OHH HCCJEeNOBaHBI Jyyllie BCETO) B KaXXAOM TPO(PHUECKOM
ypOBHe, 3a HCK/IIO4YeHHeM (HTONIAHKTOHA, B KaXAHH ce30H npeob-
JAaJai0T 0co0H Kakoro-Hubyab opHoro Buia. [loatoMy Tak mosyun-
JIOCh, YTO Jyulle BCEro U3yuyeHHHE B JlabopaTopuH, Haubojee BaxK-
Hble B JaHHOM acrekTe (H3HOJOrHYeCKHe XapaKTEepPHCTHKH 3THX BH-
OB CTaJd paccMaTpHBATbCA B KayecTBe XapaKTEPHCTHK COOTBETCT-
Bywoumux tpoduyeckux yposHed. Ho Te (pusuosornueckue npasuia,
KOTOpble ONpeje/sioT NpeBpalleHHs 3HEPrHH B OpranuaMe, pabo-
TAlOT BO BIOJIHE ONpeleJeHHbIX IPaHHUaX, 3aBHCSILHX OT GHOTHYE-
CKHX H abuoTuyeckux obcrositesibeTB. IToCKOJMBKY B KaXKIOH TOuKe
HCCJIelyeMOro NMPOCTPAHCTBA Mbl HaXOJHM JKHBBIX IpeiCTaBHTENeH
BHAA, JOMHHHDYIOUEro B TpOPUUECKOM YPOBHE, TO Mbi MOXeM OuiTh
yBepeHbl, YTO B JaHHOH JIOKAJbHOA CHTyalHH HAIUH 3HAHHA O QH-
3HOJIOTHH MOTYT GBITb HCNMOJB30BAHEL. B To Ke BpeMs coBceM Hesic-
HO, UMEIOT JU KaKOH-THO60 CMbic] «(hH3HONOr00OpasHpie» pacyeTsl
U CPeJHUX MmO nmpocTpaHcTBy. ComocTaBHB, HampHMep, pe3yJ/bTa-
Thl H3yYeHHs] IMHTAHHS XKHBOTHHIX B J1a6OpPaTOPHH C YCpeJHEHHHIMH
HaHHBIMH O KOHLEHTpPalHsAX BHAOB — XKEPTB B BOXOeMe, MOXHO ybe-
OHTbCSI, YTO B CPEeJHHX CHTYaUHsIX MHOTHE XHIUHHKH HOJIXKHBI ObLIH
noruOHyTh OT roJoja.

Eue GoJsiee coMHHTeIbHA 11€1€CO06Pa3HOCTb «IHEPTeTHKH B Cpel-
HeM» IIPH HCCJAeJOBaHHH 3KOCHCTeM OKeaHa. [IpocTpaHcTBeHHas He-
OJHOPOAHOCTb TWIOTHOCTH MOTYJSAIHH cefiyac He BHI3bIBaeT COMHe-
HHS, B €€ H3yYeHHUH JOCTHTHYTHI HHTE€pPecHble H BaXKHbie pe3yJbTaThl,
OCHOBAHHLIE HA IKCTNEPHMEHTAJbHBIX AAHHBIX H HEMJIOXHX MOJensX,
OTHOCALUKXCA K OTJeJbHHM rpynnaM opraHuamoBs. [lokasaHo, 4To
NATHA NJIAHKTOHA, T. €. CKONAEHHS OPraHH3MOB, B KOTOPHIX HX KOH-
IeHTPAlHs Ha MOPSAJAKH NPEBHIIAaeT KOHIEHTPALHIO «B CPeJHEM», Obl-
BAlOT Pa3HOH NMPOTHAXKEHHOCTH, YTO NSTHA Pa3HBIX pa3MepoB CyllecT-
BYIOT 6GJiarofiapsi HJH THAPOJOTHYECKHM, HJH YHCTO GHOJIOTHYECKHM
06CTOSITENHCTBAM, YTO BHieflaHHE 3THX NATEH MOXKeT INPHBOMHTb K
npencKa3yeMbiM KOHGHIypauusaM. MHOro HHTepeCHBEIX ZaHHLIX Ta-
KOTo poja npubeneno B Januckax KopoJseBckoro HayyHoro obuiect-
Ba Jlbexa (Hanp. Dubois, 1975). O6biuHas npakTHKa OKEaHOJOTH-
YeCKOro HcCJleJOBaHHS TAaKOBa, YT0 CYAHO CTOHT B TOUKe C (PHKCHPO-
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BaHHbIMH reorpaduyeckHMH KOOpAHHATAMH, a B3siTHe npob U He-
ob6xofHMbHEe H3MepeHHs oOcyllecTBJsioTcsl B cronbe Boabl. Ha
TaKHX AaHHKX OCHOBAHO ollpefiesieHHOe KOJHYeCTBO 6a/1aHCOBBIX MO-
Reaeil, Tle 3aKOH COXpaHeHHs JOJKeH BHIIOJHATHCS N0 JIOKAJbHHIM
CHTYalHsAM B CT0J0e BOAH, C y4eTOM 3aKOHOMEDHOH HeoJHOPOIHOC-
TH [0 BepTuKaJH. Ceifyac BO3MOXKHOCTH TaKHX HCCJIEeJOBAaHHH KAXKYT-
Csl B 3HAUNTEJIbHOH CTelleHH HCUYePIAaHHBIMH, IIOCKOJBKY AJsl CBeJeHHs
6asanca npuxoAuTCs BHIOHPATh MeXJAy TaKHUMH YHCJIEHHBIMH 3Have-
HUAMH KO3((PULHEHTOB, KOTODble B 3KCNIepHMEHTE Pa3/iHUYHTh HEBO3-
MOXHO. YUHC/IeHHBle pellleHHS TaKHX HEKODPEeKTHBIX 3ajay HMEIOT
BeCbMa OTPaHHYEHHOE, KaK KaxKeTcs, 3HauyeHHe, TaK Kak npobiaema
3aMBIKaeTcs cama B cebe NOCPEeACTBOM YyMEHHS CIeUHAaJHCTa-MO-
Resbepa ObIcTpo NOA0OpaTh COOTBETCTBYIOUHEe KOMOHHALHH K03ddH-
uHeHTOB. EC/IH Ke pacCMaTpHBATh NATHHCTOCTb He KaK NOMeXY, CHHU-
KAOWYI0 TOYHOCTh HCXOAHBIX HAHHBIX, TO [ePCHEKTHBHBIM MOr OH
0Ka3aTbCsl OTKa3 OT cBeficHHA 6anaHca K NMpocTefiiel W NPHBLIYHOMN
¢dopme. Tak xkak B BOAe BCerja CyLleCTBYIOT TeyeHHUs, TypOyIeHTHBIH
MepeHoc U T. A., TO KaxKJAas CJAedyolias CepHS H3MEpeHHA B TOUKe
JaeT HaM CBeJeHHd O CHTYalUHH B «HOBOH» BoAe. [IpH roMOreHHOCTH
nonyJasuud 3170 OB He Bpeauso GajNaHCy, NPH NATHHCTOCTH MBI PHC-
KyeM NBITaThCS COMpPATraTh XHUIHHKA, KOTOPOrO NOHMAaJiM «CerogHs»
C JXXEPTBOH, KOTOpas yiuja OTCI0/la ellle «no3aBuepa». [IoaToMy 3aech
KaXXeTCSl HHTepPeCHBIM TIPOGOBaTh BHINUCHIBATL OAJAaHCH AJsS KOMIIO-
HEHTOB B BHJAE

yzF(xh cery xl; ph veey pk) +’q>(t)’

rie y — HAAHHBIl KOMIOHEHT (MOMyASLHA HAK ypoBeHb); F(xy, ..., X
P ..., Pr) ONHCHIBAET €0 B3aUMOAEHCTBHSA C APYTHMH KOMIOOHEHTaMH
(x) npH naHHBIX BHELIHHX OOGCTOSATENBCTBAX p (TeMmnepaTtypa, CBeT
HT. O.),a ¢(f) onuceBaeT CaAyyaiHbe HJIH NePHOLHYECKHE, HIH elle
KaKHe-TO H3MeHeHHsl KOHUEHTPAalHH, KOTOpHle 3aBUCAT OT pasMepa H
YETKOCTH NATHA, CKOPOCTH €TO TIepeMelleHHs NI0 TeYEHHIO H, BeposT-
HO, NMOBEJEHUECKHX XapaKTEePHCTHK JKUBOTHHIX. BaXXHO, uTO Xapak-
TEPHUCTHKH MNATHA ONpeReNSIOTCS YCJAOBHSMH, CYIIECTBOBABIUHMH B
APYroii TOYKe H B APYyroe BpeMs. Bulso Obl HHTepecHbM s OHoJsOTra
NOMBITATHCA CBeCTH OaJjaHc 3a cyer wieHa ¢(f). dto maao 6u BO3-
MOXKHOCTb TIpHBJIeUeHHS OOIIHPHOTO MacCHBA HOBHIX 3KCNepPHMEH-
TaJbHBIX JAHHBIX O CTPYKType BOJHBIX Mace, THAPOJOTHYECKHX
XapaKTepUCTHKaX pafioHOB HCC/AefOBaHHA H moTpe6oBaso 6H HO-
BBIX YHMCTO GHOJIOTHYECKHX cBeleHHH. Mmesna Onl CMBICA NOMBITKA
KaueCTBEHHOr0 HCCJENOBAHHA CHTyallMH, TaK KaK B cjyuyae ycnexa
BHSCHHJOCH OH 3HAaueHHe CTPYKTYPH BOAHBIX MacC H Te4YeHHH B
IO/ iepXXKaHHH YCTOAYHBOCTH CHCTEMH B3aHMOACHCTBYIOLIMX momy-
JISILHA.

Takol moaxol XK «3ajaye NJaHKTOHa» TpebyeT CcoBepuIeHHOH siC-
HOCTH H YETKOCTH B OJTHOM OTHOILeHHH. Pa3Hnle NONyJs1HHE HIH HHLIE
KOMIOHEHTH CHCTEMBI CYLIeCTBYIOT B Pa3HbIX BpeMEHaX H NPOCTpaH-
crBax. Mamenenus cocTosHui nomyJsinMi NJaHKTOHHBIX BOAODOCHeR
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MOTyT NPOHCXOAHTb 3a HECKOJbKO JHeH Ha MJOILlalAsAX B COTHH KBal-
paTHbIX MeTpoB. MaMeHeHHs COCTOSIHHA NONYJSIUHH KHTOB B €CTeCT-
BEHHBIX YCJIOBHAX TpPeOyIOT JECATKOB JIeT Ha NPOCTPaHCTBAaxX MOPSiA-
Ka nuomaau okeaHa. OT QuTONJIAHKTOHA N0 KHTa TAHETCS NHILEBas
Lenb, OJHAKO HH OJHO JIOKaJbHOE COCTOSIHHE (DHTOIIAaHKTOHZ HH B
OIUH NEePHOJ NPOTHAKEHHOCTbIO B HECKOJbKO AHeH He Moxer ObITh
JJas Kkura pematomuM. IToaromy, BooGlue roBopst, CTOHT NONLITATHCA
pa36uTh cucTeMy Ha 6JIOKH, KaXJBH U3 KOTOPHIX CYIUIECTBYET B CRO-
€M BpeMeHH H mpocTpaHcTBe. TakuM 06pa3oM, BO3HHKaeT ellle OJHH
€noco6 CHHMEHHSi Pa3MepHOCTH CHCTeMB. PacCMOTPHM HEKOTOpbie
NpenMyIlecTBa, Ha KOTOpble MOXKHO NPH 3TOM HaAesThbCd.

W3 npuMepa ¢ KMTOM M (PUTONJIAHKTOHOM, a TAKHX TNPHMEPOB
MOXKHO NPHBECTH MHOTO, BHIHO, 4TO OOpaTHbe CBA3H Mexay 6JoKa-
MH Ype3BbIYaiiHO MeJJ/iHTesbHH. VI3 3TOro ciaeayer, 4To CylIeCTBOBa-
HHe Kaxaoro 6JI0Ka B ero CO6CTBEHHOM BpeMeHH OllpeleJsieTcs npe-
HMYLIeCTBEHHO ero co6cTBeHHBIMH 3akoHaMH. Takum o0pa3oM, HeT
HyX/Jbl Ha KaxxJaoM OJioke nepe6upaTh Bce B3aHMOXEHCTBHS, KOTO-
pble MOI'YT HMEeTb MeCTO B CHCTeMe UeJHKoM. DoJee Toro, npu uer-
KOM pa30HeHHM MOXHO HajesThCsl paboTaTh B KaXKAOM 6JIOKE TOJbKO
CHEMHOTHMH pellalolUMH BO3AEeHCTBHAMH. B3anMoaeicTBUS MeX 1y
610kaMH CYILECTBEHHO OJHOCTOPOHHH. DTO 3HAYHT, YTO MeJKOMAac-
wtTabHasi U GpICTpas NOACHCTEMAa MOXKET OKa3biBaTb BJHSHHe Ha
KPynmHOMacmTabHyio B MeJJJeHHYIO Noc/e TOro, Kak JIOKaJjbHble H3-
MeHeHHs B NMePBOH OCPeIHSITCA Ha IPOCTPAHCTBAX H BpeMeHaXx BTO-
poii. OTciofa ¥ BO3HUKAaeT 3aMelJieHHOCTb OOpaTHOH CBA3H; CONPK-
JKeHHs1 Mexny OJ0KaMH, MoxeT ObITb, XOpOIIO ONHUIYTCH <«Tpe-
YroJbHbBIMH cHcTeMaMu» (Moauanos, 1975).

PabounM npH3HaKoM, B COOTBETCTBHH C KOTOPbIM MOXHO Ha Iep-
BHIX NOpax OLEHHBATb BpeMeHa AJs MONyJasuuH, yAoOHO cUHUTATh
pasMepnbl KHBOTHHIX. H{3BecTHA OBOJILHO UeTKasl CBSI3b MEXKIY HHIM-
BHAyaJbHHMH pa3MepaMH JXKHBOTHHX, ¢ OJHOH CTOPOHBI, H MHHH-
MaJbHOH BEJHYHHOH NPOCTPAHCTBA, HA KOTODOM MOXeT YMEeCTHTbCS
onpeneseHHOe KOJHYeCTBO BHJOB JAHHOTO pa3Mepa,—C JApyrofl,
(Hutchinson, MacArthure, 1959). H3BecTHo TakXe, 4TO MaKCHMaJib-
Has CKOpOCTb NMPHPOCTA YHCJIEHHOCTH AJSI BHAOB XKHBOTHBIX JOCTa-
TOYHO YeTKO H OAHO3HAYHO CBA3aHA C Pa3MepaMH 3THX XKHBOTHBIX
(Fenchel, 1974). CkopocTb pearupoBaHHs NONYJSILHH, O KOTOPOH MBI
CyAHM N0 H3MEHEHHIO UYHC/IEHHOCTH, €CTeCTBEHHO, 3a HEHMEeHHeM
MHBIX NaHHBIX, NONBITATbCS NPHHSITH B KauecTBe NepBOH OUEHKH c00-
CTBEHHHIX BpeMeH mnonyJasanui. XoTs B peasbHbIX CHCTeMaX coOCTBeH-
HBlE CKOPOCTH MOTYT B 3Ha4YHTeJbHOH CTEIEeHH 3aBHCETb OT CTPYKTY-
pHl B3aMMOJEHCTBHH, BCe Xe eJHHHUHble CYLLeCTBYIOLIHE HCCJel0-
BaHHs MOKa3bIBAIOT, YTO «XapaKTepHCTHYeCKasi YaCcTOTa 3KOJOorHue-
ckoro orBera» (Dubois, 1975) xKecTko onpeaesnsieTcss COOTHOLIEHHEM
KOHCTAHT POCTA AJISl Naphl B3aHMOAEHCTBYIOWHX nonyasiuni. ABTopy
HEH3BECTHH peaJsIH3allHH MOJeJeil, pacuJeHeHHHX [0 BpPeMeHaM —
[POCTPAHCTBAM, BCE XK€ IEePCNEeKTHBHOCTb TAKOr0 MOJAX0Ja MOXKHO
0Ka3aTh Ha JBYX NpHMepax.



JlaBHO ¥ MIMPOKO H3BECTHA RUCKYCCHS O CYLeCTBOBAHHU U 3HaAYe-
HHUH B IPHPO/E 3aBHCAUINX H HE 3aBHCSUIBX OT IJIOTHOCTH (HaKTOPOB.
Ha pasupix 006bekrax H3BECTHO MHOXECTBO NPOTHBOpeYallHX APYT
Apyry HaOJIOAeHHH, SKCIEPHMEHTOB H TEOPHH peryJisilHH UHCJIeH-
HoctH. B cBoe Bpemsi Oniio moameueno (Orians, 1962), uto pas-
JIHUHE TOUEK 3pPeHHsl onpelessieTcs pasnuuneM oO0bEKTOB, C KOTOPHI-
MH HMeJH feno HccjefoBaTend. [IpoTuB 3aBHCHMOH OT MJOTHOCTH
peryisilii BLICTYNAIOT NPeHMYIIECTBEHHO CeJbCKOX03SACTBEHHbIE
JHTOMOJIOTH, T. €. JIOAH, HMeloUiHe AeJO C MeJKHMH H ObiCTPO pas-
MHOXAIOUHMHCS HBOTHBIMH. 3aBHCALHe OT NJIOTHOCTH (PakTOPH
NPHU3HAIOTCA CIELHAJHCTAMH MO NTHIAM H :‘MJEKONHTaoWuM. Tenepb
MBI MOXKEM CKa3aTb, 4TO HanGOJblIYIO 3aBHCHMOCTb OT KJIMMAaTa, Mo-
roJpl H NPOYHX BHEIUHUX YyCJHAOBHH HCHBITHIBAIOT OLICTPO Pa3MHOXKAI0-
HIMecsl TONYJSLUH MeJKHX JKHBOTHBIX TOTAAa KaK KDYIHbie H Mel-
JeHHO pa3MHOXKaloLHecsi HX NPOCTO He 3aMeuaioT, TaK KaK XKHBYT B
Lpyrux BpeMeHax. BeposTHo, cBolicTBeHHHE 3eMJle KaK MJaHeTe yac-
TOTHL CMEHBl BHEIIHHX YCJOBHA TaKOBBI, 4TO pelialolliee Bo3/eHcTBHE
OKa3blBAIOT JIXIIb HA NIONYJSLHHE C COOTBETCTBYIOLIHMH BpEMEHAMH, B
MeHblIeH CTeNeHH BJUsSL HAa OcTajbHhie. CTOHT 3aMEeTHTh, UTO B Ja-
6OpATOPHOM 3KCIepHMEeHTe, KOTOPhIfi NPOXOAHT JOJI0 ¥ B KOHCTAHT-
HBEIX YCJOBHSIX, 3aBHCSILasl OT MJIOTHOCTH PeryJsuus o6HapyXUBaer-
Csl B KOHLle KOHUOB BCerjia, HE3aBHCHMO OT Pa3MepOB H CHCTEMAaTH-
YeCKOro MOJIOXKEHHsT XKHUBOTHBIX. B mpHpoxe y nomyJasituuil ¢ cooTBer-
CTBYIOILHMH BpPEMEHHBIMH XapaKTepDUCTHKaMH JeJO A0 3TOro He
JAOXOJIMT, TAK KaK YaCTOTHbiE XapPAaKTEPHCTHKH MNOTOJABI H KJIHMarTa
BCTYNAOT B Urpy MHOro panbime. CieAyioliuii npuMep MoJe3HOCTH
JeJeHHs O BpeMeHaM CBsi3aH ¢ TONYyJsipPHOH B NOCJeJHHe INOJAbl TH-
noTesoi 0 AByX ¢opMax orbopa B momyJsuHsax. Dbl1o BBICKa3aHO
npexnonoxenue (MacArthure, Wilson, 1967), uto npu 3aceieHuu
HOBBIX TEPPHTOPHH H B MHHX, MAJEKHX OT YCTOHUHBOCTH CHTyaLHUSX
NEePBbLIMH MOSIBJSIIOTCS M JOCTHUTAIOT pacuBeTa BHJbl, 3BOJIOLHOHHASN
HCTOPHS KOTOPHIX ONpeaensyach OTGOPOM Ha BLICOKYIO IJIOJOBHTOCTD
(r-selection). Ilpu craOnau3amMH CHTyalmMH TpPEHMYLIECTBO HO-
JY4aloT BH/ABI, 3BOJIIOLHOHHAS HCTOPHSA KOTOPHIX OIIpeAeislach Of-
6opom Ha ycroiuuBocTb yHchaeHHocTH (K-selection). M3BecTHo MHO-
*KecTBo palboT, comepkalluX 60JbIIOe KOJHYECTBO NPHMEPOB B NOJb-
3y 3Toro yrBepxaeHHd. OAHAKO NPH PACCMOTPEHHH NyOJHKYyeMbIX
NpH 3TOM CIHCKOB BHIOB OKa3HBA€TCs, YTO B NEPBOM CJyyae NOUTH
Beerja IpeACTaBJeHbl MeJKHe XXHBOTHhE (=ObICTphle NONyAsuun?),
BO BTOPOM — KpYIIHble XKHBOTHHE (==MeJJIEHHbe NONYASILHH?). ITO
pas/iuyHe BHAHO AAXe NPH CPaBHEHHH BHJAOB H3 OJHOr0O CeMeilcTBa
(Spright et al., 1974). Cxopee Bcero pasHbix ¢opm or6opa, no Ma-
KapTypy, He cyulecTByeT. Jleso, BepoATHO, B TOM, YTO Ha CMeHy cd-
TyauuH NepBBIMH, €CTECTBEHHO, PEarHPYIOT BHABI C MaJIbIMH BpeMe-
HaMH, a peakuUHs BHAOB C GOJbIIHMHM BPeMEHaMH NPOHCXOAHT C CO-
OTBETCTBYIOLLHM 3THM BPEMEHAM 3ala3/IbiBAHHEM.

HakoHen, B ¢Bf3H €O BceM CKa3aHHHM O BpeMeHax H MpPOCTpaH-
CTBAX KaxeTcd BO3MOXKHBIM KPaTKo OOCyAHTh BOINpPOC O MPHHIHIE
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s8b60pa BHAOB — HHAMKATOPOB COCTOSIHHS TPHPONHOM cHcTeMbl. Ec-
JIH HAac HHTEPeCcyIOT OLEHKH COCTOSIHHA 3a MepHOIbl NOopAjAKa MOKO-
JeHHH JIofieH, TO €CTeCTBEHHO, YTO C/AHLIKOM OBbICTphle MOMYJASLHH
A 3TOTO He TOASITCH, TAaK KaK, HANPHMep, BCIBLILKH BpeluTeseH
MOTYT 3allyCKaTbCd MaJbIMH JIOKaJIbHBIMH H3MEHEeHHAMH H NpOXO-
IHTb 6e3 nocseicTBHH. UHCAEHHOCTH KPYNHBIX H OGHJIBHBIX 3KHBOT-
HBIX MOTYT MEHSITbCH HEMOCPeACTBEHHO B pe3y/bTaTe B3aHMOAEHCT-
BHl C 4eJOBeKOM (OTCTpes, HCUe3HOBEHHE NPHIOAHBIX TeppPHTODHII
H T. A.), TaK 4TO TakHe GOPMHI CKOpee XapakTepH3YIOT HeNoCpencT-
BeHHOe B3aHMOJEHCTBHE NaHHOH NOMYJSILHH C YeJIOBEKOM, YeM pac-
TI/ILIBYaTOE MHOXKECTBO ¢€JaObiX B3aHUMOJEHCTBHH, CBS3BIBAIOIINX
JdaHHbLI BHA co Bcell cucTeMoil. Kaxyrcs Han6oJ1ee NPHTOAHBIMH A/
HHIHKAUHH BHAB 1OCTATOYHO KPYNHHX H MeJJIEHHO Pa3MHOXAIOIIHX-
Cf KHBOTHBIX, INIOTHOCTh TIONYJSIUHH KOTOPBIX NOCTOSAHHO HH3Ka
(peaxHe BHABI) MO CPABHEHHIO € GJIH3KUMH NO CYLIECTBEHHBIM IPH3-
HakaM BUaMH, OOUTAIOUUMHE 3jech ke. JOCTaTOYHO KpynHble pas-
Mepbl 00JiervaloT Hab/I0eHHe H CBUAETENbCTBYIOT 0 GOJbIIOM CO6-
CTBEHHOM BPEMEHH, YTO TapaHTHPYeT OT HHAHKALMUH cAyYafHBIX KO-
Jnebannii. Huskas nocTosSiHHAS YHCJAEHHOCTb MOXKeT OBITh MPU3HAKOM
TOTO, UTO JaHHAs NONYJALHA NOCTOSHHO CyllecTBYeT B KDUTHUECKOM
pexume. MOXHO HaJesTLCA, YTO COXpPAHEHHE TAKOro pexuMma Lis
JaHHOTO BH/Ja — IIpH3HAK OJjarononay4us cucteMbl. HcuesHoBenue Ta-
KOTO BHa OyAeT TOTAa NPH3HAKOM He CAyualHOoTo M JIOKaJbHOTO, HO
rn06aJbHOrO H3MeHeHHS OKPYKalolled CHTYalHH, HauaBIUErocs Ao-
CTaTOYHO HelaBHO, IOCKOJbKY BbIMEpJIa pefKasl HOMmyasius.

Ilo cux nop Mbl paccMaTpHBAaJH CyLIeCTBYIOIIHe H MNpeAnoJarae-
Mble BAPHAHTHl 3alaud O CHHXKEHHH Da3MepDHOCTH cHcreMbl. Jlyuuie
BCEro 3TO WIJIOCTPHDYETCsH, BEpOsITHO, «3ajauell NJAHKTOHA». B we-
KOTOPBIX CJy4YasiX BOSMOXKHBI MONBITKY MOBHILLEHHsI Pa3MEPHOCTH CH-
creMbl. Takylo 3ajzady MOXKHO Ha3BaTb «3ajaueil 6enrToca». BoJbue
ABajguatH et HasaA Msiaes (1954) omyGaHKoBaJ 3KCIEPHMEHTaJb-
Hble JaHHBbIE, B KOTOPHIX OBLIIO MOKa3aHO, YTO MPH H3MeHeHHH IJIOT-
HOCTeH TONyJsALHH H BHAOBOTO COCTaBa HacCeJeHHs JHa BOJoeMa
(6enTOCa) MPOHCXOAAT 3aKOHOMEpHBIe H3MEHEHHs XapaKTepa pasaMme-
IIeHUSl XUMBOTHBX Ha nuaomand. Heynopspouennoe cayya¥iHoe pas-
MellleHHe MeHsieTCsl Ha CTPOTO paBHOMeEpPHOe HJH naTHucToe. CylecT-
BEHHO, UTO TaKMe U3MeHeHHs TIPOHCXOAAT OLICTPO, He B pALy NOKOJe-
Hui. Takas ocobeHHOCTh OeHToca B HesIBHOM BHJe OllyllaeTcs MHO-
PHMH HCCJEROBaTeJsIMH H OLEHHBaeTCcs Kak JocajHas nomexa HpH
[POBEJleHHH KOJHYECTBeHHHX y4eTOB. KaxeTcss BO3MOXKHBIM CTPOUTD
MeXxaHHKy OeHTOoca, uMess B BHAY NOBeJeHHe KaXAOTO OTAeJbHOIO
YKHBOTHOI'O B OTBET Ha KOJIHYECTBO M KAayecTBO cocefeil. 3nasi «mexa-
HHKY 0COOH», 3aMaHUHBO NMONHTATHCA CKOHCTPYHPOBATb «CTaTHCTH-
Ky aHcambuas». KosnyecTBo ocobel B IJIOLLaIKe Pa3yMHBIX pa3MepoB
MOXeT HMeTb mopsanok 10*—10°% Tak 4T0 AJA CTATHCTHKH 3TOTO AOC-
ratouno. [ToMexoil 31ech cayKaT MaJjinle 3HaHHS O 300JI0THH H H-
3HOJOTHH 00DBEeKTOB, TaK YTO PAJAHYChl B3aHMOJEHCTBHH H 3aKOHH
noBefieHus1 0cobell TOKa YTO TPYAHO OLIEHHTH B IepBOM (HO He Hy.Jle-
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BOM) npHOaHKeHHH. ONTHMH3M MOXHO NOYEPIHYTh B TOM 06CTOSI-
TEJbCTBE, YTO HHBbIE NOAXOABI OYyAYyT, BepositHO, HedxPeKTHBHBIMHU.
Heno B ToM, 4TO A/151 GOJILLUMHCTBA BHIOB, HACE/ISIOUIHX JHO OKeaHa,
XapaxkTepeH Tako# crnoco6 Pa3MHOMXKEHHS, IPH KOTOPOM paHHHE CTa-
IUH Pa3BHTHA (JAHUHHKM) NOJIFO HOCSATCS TEUCHHAMH B TOJIE BOIHI,
TaK 4YTo B JI000OM MecTe KUBYT OOK O 6OK He DOXUTENH W NOTOMKH,
a XHBOTHhIe H3 He CBA3aHHOIO € AaHHBIM MeCTOM H GeCKOHeYHOro,
TaK KaK TUIOJOBHTOCTb HeoOLIYafHO BeJIMKa, CKJAala NOCEBHOTO Ma-
Tepuana. [loatomy paccMoTpeHHe cOGBITHH pas3bLIrPHIBAIOIIUXCA B
pPALY NOKOJEHHH, — a 3TO TPaAHUHOHHBIHA 3KOJOTHYECKHH NOAXOHN —
MOXeT B obuieM ObiThb HedpdekTHBHBIM. HaMeHeHHe pOCTpaHCTBEH-
HOH CTPYKTYpHI—eIHHCTBEHHBIH, BEPOSTHO, OTBET GeHTOCa Ha BHEAa-
HUe phi6aMH M Jpyrue ceJeKTHBHble H HeceJeKTHBHbIE BO3MYIIEHHUS.

UTax, Mbl paccMOTpesn Mo HeoOXOAHMOCTH KPaTKHM H, MOXeT
6bITh, HENPOCTHTENbHO MOBEPXHOCTHHIH NepedyeHb CYLIECTBYIOWHX H
He CyLIECTBYIOLIHX NPHEMOB pellleHHS 3a4aud O Pa3MepHOCTH — ca-
MO, HaBepHOe, CJIOXKHOH 3ajauy 3Konorud. Bcee mnpeniioxeHHHe
KJaoCHOHKALMH B3aHMOAEHCTBYIOLINX NONYJASUHA OblJIM HCKYCCTBEH-
HbiMH. C y4eTOM TOrO, 4TO MBI 3HaeM O GHOJIOTHYECKOH 3BOVIIOUKH,
CKOopee BCero HeBO3MOXKHO B paMKax Npol6JjeMbl B3aWMOJeHCTBYIO-
WUX NONYJAALHNH H300pecTH ecTecTBeHHY0 Kiaaccudukanuo. Ocra-
BasCbh B paMKax npobJieMbl, Mbl MOXKeM HaAeATbCS YAYYIIHTb TeXHO-
JIOTHIO HCCJeNOBaHHS, HO He MOXEM HaleATbCA MOCTPOHTb TEOPHIO.
A Teopus HYXKHaA XOTs Obl NOTOMY, YTO «HET HHUEro TMPaKTHUHee XO-
poiuell Teopun». HaM kaxeTcs, 4To Takas TeOpUS MOXKeET CYUIeCTBO-
BaTh, IpH 3TOM OHa OyJeT ocHOBaHa Ha ABYX Ipynnax cBeJeHHH.

Bo-nepBHX, 3T0 3BOIOLHOHHANA 300J0THA H QU3HOJOTHSA, KOTOpbIe
6bl TIO3BOJIMAIN HAM, HE NPOBOMAS HYXXHBIX H3MEPEeHHH Ha KaXXXOM M3
10° BujOB, HaceJasIOWHX 3eMJl0, Y3HABaTb HYXHbl€ N pelleHus
3KOJIOTHYECKOH 3a4a4H CBOMCTBA.

Bo-BTOphIX, HaflexKAA Ha CYHIECTBOBAHYUE 3KOJOTHYECKOH TEOPHH
noAJep:KUBaeTCA TEM, YTO Bce pa3Hoo6pasue u cBoeoOpasue 3BO-
JIOUHOHHBIX TEHJAEHUHH OTAENLHBIX NONYJAUME M BUIOB OTPaHHUH-
BaeTCcsl HEKOTOPHIMH TVI00aJIbHBIMH I1IaHeTaDHBIMY CBOHCTBaAMHU 3eM-
JH. Mbl yKe YOOMHHAJIH O 4aCTOTe H3MeHeHHH NOroJbl H ABYX THIAXx
peakuuii pasHBIX BHIOB KUBOTHHIX. [lon0OHBIX TI06ajbHBIX Orpa-
HUYEHHH MOXKHO HAHTH 10CTaTOuHO MHOTO. M3BecTHa, HanpuMep, Teo-
pHsi GHOJNOrHYeCKo# CTPYKTypH okeana (3enkenuy, 1948),corsacHo
KOTOPOI KOH(HTYpalUHS ‘MAaTEPHKOB H OKE€aHOB, (PH3HYECKHE CBOHCT-
Ba BOJAH H aT™MOc(ephl, Bpaulenue 3emau, roGanbpHas CHCTeEMa IHP-
KYJSLHY BOJ OKeaHa HakxkJaAbIBAlOT YETKO BHIpAXXeHHBIH OTIeyaTokK
Ha caMmble o0liHe cBOi#CcTBa M 00JIMK B LleJJOM HacesleHHs okeaHa. Ha
cyule 3TOH BTOPOIl onopoii obiLel 3K0JOTHYECKOH TEOPHH MOXeT, Be-
pOsITHO, OBITb MpeACTaBJIeHHe O OHOreoLeHO3e KaK CTPYKTYPHOH enu-
nune 6uocdepnl (Tumodees-Pecosckuit u ap., [973).

Y asTofi Gyayiueli 3KONOTHYeCKOH TeOPHH MOJXKHa OLTb OAHA
O4eHb cBoeoOpa3Has 0COOEHHOCTb. DTa TEOPHS MOXKET OBITb TOJNBKO
OCHOBaHHOH Ha 3HAHHH 'MEXaHHM3MOB, HO He (eHOMEHOJNIOTHYECKOH.
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Mur :KHBEM B H3MEHSAIOIUEMCA MUpe, [P COBPEMEHHON HHTEHCUBHOCTH
BO3/efCTBHS ueJOBeKa Ha NPHPOAHbIE CHCTEMBbl YCTaHOBHBILHHCH
eCTeCTBEHHBIH NOPANOK PYWHTCH GHICTPO, HO MPHHIUIIL, ONpeesio-
mue pusnueckuil 06JUK cpeAbl M 3BOJIONNOHHBIE H OHOJIOTHUECKHE
BO3MOXKHOCTH OPraHH3MOB, OCTAIOTCH HEU3MEHHBIMH. JBOJIOLHOH-
HBIH ITpoLecC MpOoaOVIIKAeTCs, BHAbI 3aBOEBLIBAIOT HOBbIE NIPOCTP AHCT-
Ba, H3MeHsId crapble cHcTeMbl, CTabHJbHBIE 3KOCHCTEMBI — 3TO BCe
paBHO BpeMeHHbIe ¥ Npexofdilue coctosHus. I[Tostomy aoboe deno-
MEHOJIOTHYECKOe OmnHcaHHe pafoTaeT TOMbKO A0 TeX MOop, loKa Ipo-
JIOVIKAIOT paboTaTh MO-CTapoMy CYLLeCTBEHHBIE H YaCTO HEH3BECTHLIe
HaM MeXaHH3MHbL.
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CTPYKTYPHbDINA
U ®YHKUHOHAJIBHBIN NOAXOA K NMOYBE:
NOYBA-IAMATD H MNOYBA-MOMEHT

B. O. Tapryabsan
(Uncruryr reorpadun AH CCCP)

H. A. Coxonos
(MOCKOBCKHA TOCYRApPCTBEHHHIH YHHBEDPCHTET)

1. JlokyyaeBcKas ¢opMyna COOTBETCTBHS

B ocroBe Bcex HampaBJeHHH reorpado-reHeTHYeCKOro moyBOBele-
HHS JIeXXHT HcxonHoe onpeneneHue B. B. JlokyuyaeBa: «Ilousa ecTh
TaKOe XK€ CaMOCTOSTEeJbHOE EeCTECTBEHHO-HCTOPHUYECKOe TesNo, Kak
Jo6oe pacreHHe, J1000e XHBOTHOe, J1060H MHHepaJ, OHO eCThb
pe3yabTaT, PyHKUHSI COBOKYNHOH B3aHMHOH JNesITEJbHOCTH CJeNyIO-
HWIHX areHTOB-NOYBOOOpasoBaTesieli: KJAHMaTa HaHHOH MECTHOCTH,
ee PacCTHTeJbHbIX U XHBOTHBIX OPraHH3MOB, peibeda M BO3pacra
CTPaHbl HJAH aGCOMIOTHOR BBICOTH, HaKOHell, MOAMOYBH (T.e. MaTe-
PUHCKHX TODHBIX mopojX). Bce 3TH areHTh-moyBoOGpa3oBaTeNu B
CYIIHOCTH — COBepIIEHHO paBHO3Hayallhue BEeJHYHHB H NMPHHUMAIOT
paBHONpaBHOe yyacTHe B O0O6GPa30BAHHH HOPMAJbHOH IOYBHI...»
(doxyuaes, 1951, c. 406).

Aty dopmyay Hokyuaesa (darropsei—mnousa) U. I1. Fepacumos
(1956, 1973) pasBus u NONMOJNHHJ, BBelss B Hee IMOHATHE O MpoO-
Heccax KaK «NepefaTOuHbIX MeXaHH3MaX» OT (aKTOPOB K NOUBEH-
HOMy npocduiio. B HeogokyuaeBcKO# wuHTepnperaunn [epacumoBa
(1956, 1973) ucxojHOoe IOJOXKEeHHE TMOYBOBEIEeHHS MOXKHO Ha3BaTh
dbopmynofi oTpaxenuss (mouBo#i (akTOpOB) HJAH COOTBETCTBHA
(mouser  dakropam): dakTope NMOYB0O6PA3OBAHUSI—>TIPOHECCH
mo4YBR006pa30BaHHSI—TOYBH (MpOdHIb, CBOHCTBA).

Hwmenno ¢ ¢popMysoil COOTBETCTBUS CBA3aHBl HauboJjee KPyNmHbIE
AOCTHXKEHMS HOKydYaeBcKOro mouBoBelleHusi. OHa nocayxkuia ¢yH-
NaMEeHTOM [JISl MOCTPOEHHS OCHOBHHIX TeOpHH B 00JiacTH reHe3Hca
u reorpaduu mous: obuiefi TeOpPHH NOUBOOOPA30BATENBHOTO MPO-
necca, yYeHuss O TeOXHMMHUYECKOH COTPSKEHHOCTH MOYB, VUYEHHS O
30HA/JILHOCTH M (auHaJbHOCTH TIOYB H JP.

BMmecTe ¢ TeM HeKOTOpHIe CJENCTBHS, cleNaHHbE U3 (HOpMYJIB
COOTBETCTBHA, HAa NPOTSAXKEHWH TMOUTH BEKOBOH HCTOPHH JOKydyaes-
CKOro NMOYBOBEJIEHHsI BOULIH B MPOTHBOpeUlie Kak MeXay coboii, Tak
H C HCXOJHHIM OmpelesieHHeM; BO3HHKJIH HHTEDeCHble W CJOXHbIE
npo6yeMbl, paCCMOTPEHHE KOTOPHIX NMPEACTABJSETCS BaXHBIM [/
HajbHefllero pa3BHUTHS TEOPHH TEHEeTHUEeCKOro IOYBOBEJEHHS.
OnHofi W3 3THX mpoGJeM sBJsieTCH TpPo6AEeMa «OTpaXKaTeJbHOM
CMOCOGHOCTH MOYBLI» [10 OTHOWIEHHIO K (hakTopaMm mousoobpasoBa-
HHA, T. e. K reorpaduyeckoit cpeie. dta npobjema BO3HHKAET NMpH
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CONMOCTAaBJIeHHH NPEJNCTaBJeHHA O MOYBe KaK eCTeCTBEHHOHCTOpHYE-
CKOM TeJsie, BEKOBOM pe3yJibTaTe NOYBOOOpa30BaHHUs, U IIPECTABIE-
HHSA O NoyBe Kak 3epkaJjie Jjganauwadra. [IpeacraBnenne o cnocob-
HOCTH NIOYBH! K GHICTPOMY H aJl€KBAaTHOMY OTPa’KeHHIO CErOJHSLIHHX
¢akTOpoB NMOYBOOGPA30BAHHSA INPOTHBOPEUYHT MPEJCTABJEHHIO O
HeoOGXOAMMOCTH AJHTENbHBIX OTPE3KOB BPeMEHH (COTEeH H THICHAY
JeT) IJs Pa3BHTHs TOYBEHHOTO MPOGUJIS — HHTErpaJbHOro OTpa-
XeHUs AelcTBHA (AKTOPOB 3a BeCh NepHOJ NOYBOOGpPA30BAHHA.

2. CKopocTh OTpa)keHHsl cpeibl TMOYBOW
H XapaKTepHble BpeMeHa CBOWMCTB

Hns pewenus npo6ieMbl Reo6XOAHMO OTBETHTb Ha ABa BONPOCA:

1) kxak 6LICTPO TNOYBAa MOXET OTPa3HTb B CBOHX CBOMCTBaXx
(aKTOPH H NpOLEecCH NOYBOOGPA30BAaHHSI H MOXHO JIH FOBOPHTb 06
OHOH CKOPOCTH OTPaX{€HHs NJsi TIOYBH B LEJOM HJH TpPaBHJbHEE
TOBODHTH O Pa3HHX CKOPOCTAX OTPaXKe€HHSA IJsi Pa3HBIX CBOHCTB
HOYBHI;

2) HackKoJbKO MOJIHO (aJeKBaTHO) NMOYBa OTpa)KaeT hakTopnl H
npoueccel. [ToguepkneM, 410 caMa cHOCOGHOCTH MOYBHI OTPaXKaTh
JnaHama@THYIO Cpely COMHEHHIO He MOJBEpPraeTcs.

H3BecTtHo, uTo o6pa3oBaHue 3pejqoro‘' MOYBEHHOro MpodUIT
NPOHCXOMHT B TEYEHHE COTEH, THICAY, coTeH Thicay Jger (HMeunw,
1948; Popne, 1947; Hoxyuaes, 1951; I'epacumos, 1969; Kosna, 1972,
H ap.). DToT nepHoa GopMHPOBAHHS 3peJIOrO NOYBEHHOrO mpoduis
H3 nouBoobpasyioweil moponsl (puc. 1, 0—7,) Bcien 3a [epacu-
MoBbiM (1947) 6ynem HaswiBaTh nepuoaoM camopasBuThs. [locie
€ro 3aBepUIEHHS CKOPOCTh JaJjIbHEHIIero H3MeHEHHS IOYBEHHOro
npobunss pesko cuHuxkaercs (HMeunn, 1948; Tepacumos, 1960;
Jaalon, 1970); mouBa NPHXOAHT B KBasHpaBHOBecHOe ¢ (paKkTOpaMu
(KJIMMaKCHOE) COCTOSIHHe, BCTymaeT B NEePHOJ KBa3HPaBHOBECHOTO
cymectBoBanus (puc. 1, {n—+¢,). JauTeIbHOCTL 3TOr0 nepuoja npu
YCJIOBHH OTHOCHTEJNBHOTO INOCTOSIHCTBA (haKTopoB mouBoobGpa3oBa-
HHA MOXeT ObITb BO MHOro pa3 GoJblie AJHTEJbHOCTH IepHoja
CaMODa3BHTHSL.

Takum o6pasom, yxKe ¢ caMOro Hauyaja M04YBOOOpPa30BaHHUs
(Hy/Ib-MOMEHT) NouBa HayHHaeT OTPaxaTb (PaKTOpH nouBoobpaso-
BaHHs, XapaKTep 3TOTO OTPaXKeHHs HempephuiBHO MeHsieTcs. OTpaxe-
HHe CTAHOBHTCH CTaOMJbHBIM NOCJEe 3aBeplIeHHs NepHoAa CaMo-
pasBuTHsi. B oOuieii ¢dopme oTBeT sceH, HO OH CJAHIIKOM HHTe-
rpaJjeH, o6o6uted. demo B TOM, YTO HHIHBHAyaJbHEE CBOHCTBA
noyB TpeGylOT pPa3HOrO BpEeMEHH IJs JOCTHXEHHS KBa3upaBHO-
BeCHOro ¢ (aKTOpaMH COCTOSIHHS, T. €. HMMEIOT Da3HHe 4YacTHbIe

! Crporot ¢opMyJHPOBKH MOHATHS «3PeJHA MOYBEHHBIA NPOQHAL> HE CYLIECTBYET.
BoJbMIMHCTBO NMOYBOBEJOB HA3HWBAIOT NMOYBEHHHIA MPOQHAL 3PENbIM, €C/H OH XO-
pouo auddepeHHPOBAH HA TeHeTHYECKHe TOPH3OHTH. JTO onpeje/ieHHe OCTaer-
csl HHTYHTHBHBIM (HMeHnH, '1948).
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Puc. 1. CxeMa caMopa3BUTHSI H KBa3HPABHOBECHOTO CYIUECTBOBAHHS 3pesoro Mnou-
BEHHOTO Npodusisi NPH HEeM3MeHHHX (pakTOpax nouBooOpas3oBanus (MOHOreHeTHye-
CKas MOJeb)

1 — cocTosiine (akTopoB CpeAbl BO BpeMeHH: 0 — HyJb-MOMEHT, T. €. Hayalo JAeHCTBHS KJH-
MaTa Ha CBeXYIO, 5KCOOHHDOBAHHYIO HA JHEBHYIO IOBEPXHOCTb FOPHYIO NOPOAY; A — CTabGHAbe
HHe GakToph (KJAHMAaT, nopofa, peiabed); B — camopa3BHTHe H KBa3HDaBHOBECHOE COCTOSIHH®
6HOTHIECKHX (HaKTOPOB (PaCTHTENbHOCTb, XKHBbE OPraHH3Mhbl)

11 — ¢opMHpOBaHHe 3DesOr0 MOYBEHHOro NpodHAA: 0 — HYAb-MOMEHT, HavajJo noYBooGpa3o-
BaHHA; tm— BpeMs 06pasOBaHHA 3PeIOr0 MOYBeHHOro mpoduas, tv— MOMEHT Ha6aIOAEHKA

MepHOABl CaMOpa3BUTHA. IJTOT TEPMHH He BIIOJIHE YyAaueH AJA
HHAMBHAYAJbHBIX CBOHCTB IOYB.

YnobHee ucnosab3oBaTh OoJgee obliee NOHATHE H TEPMHH —
«xapakrepHoe BpeMa» (ApMana, Tapryabsin, 1974). XapakrepHbM
BpeMeHeM IIPHPOAHOIO TeJaa, OTAEJbHOIO NPH3HAKa HJAH Hpolecca
OyZeM HashBaTb OTPE30K BPeMeHH, HeOOXOAMMBIA AJA TOrO, YTOOH
AaHHOE TeJo (Nmpu3HAK, IpoLecc), pa3BHBAIOILEeCH IOJ BJHSAHHEM
onmpejeNeHHON M CTallHOHApHOH KOMOHMHAIHH GaKToOpOB CpelH,
MPHILIO B PABHOBECHE MJIHM KBasHPaBHOBecHe' ¢ 3THMH (aKTOpaMH.
B cayuae u3MeHeHHs (DAKTOPOB XapaKTepHLIM BpeMEHeM Teja
(npu3Haka, npouecca) MOXKHO CYHTATh BpDeMs PeJaKCalHH K HOBOMY
COCTOSIHHIO (PaKTOPOB.

XapakrepHoe BpeMsi 3PeJOro IMOYBEHHOTO NpPOQHAA paBHO
nepHoay ero caMOpa3BHTHI. PasyuyHble NOYBEHHBIE CBOHCTBA
HMEIOT pasHhle xapakTepHble BpeMeHa. [Ipu 3ToM ciepyer y4uTbi-
BaTh, YTO B Pa3HBIX KAMMATHUYECKHX YCAOBHAX OJHH H Te XKe CBOW-
CTBA IIOYB MOryT HMETb pa3Hble XapaKTepHble BpemeHa. TOuHBIX
CBelleHHH O XapaKTepHbIX BpeMeHax INOYBCHHBIX CBOHCTB MOKa elle
O4Y€Hb MaJo. HOSTOMY cefiuac Mbl MOXeM NPpEeAJIOKHTh B KadeCcTBe
npuMepa (rabsauua) TOJBKO cyry60 NpeABapUTENbHYIO TIpYNIH-
POBKY HEKOTOPBIX CBOHCTB JJsA IOYB YMEDPEHHOTO0 TYMHJHOrO
KJIHMara.

dTa rpynnipoBka BO MHOIOM THIIOTETHYHA H HemnmoJHa, HO OHa

! Toa paBHOBECHEM, H/IH KBa3HPaBHOBECHEM, MH IIOHHMaeM TaKOe COCTOSTHHe TeJna,
NpH3HAKa MJH Mpouecca, KOria HX XapaKTePHCTHKH MPH MpojoxaiolleMcs Aed-
CTBHH (aKTOPOB He MEHSIOTCS COBCEM, KOJAeGJIOTCA OKOJIO CpPeliHero 3HayeHHA
HJH MeHSIIOTCS OYeHb MeJJIeHHO (aCHMITOTHYECKH).



I'pynnnposka cBOACTB NnOYB MO NPHMEPHOH BENHUHHE XapPAKTEPHOIO BPEMEHH

XapakTepHOe BpeMsi (FyMuZAHbE
CsoficTsa nous yMepenHMe 06sacTH)

BunaxHocTts, Temnepatypa Yacel, CyTKH

Cocras NOYBEHHbIX PacTBOPOB CyTkH, MecAub
Cocras MOYBEHHOrO MOIJIOWIAIONEro KOMIUIeKca, | Mecsiusl, roas
CTelleHb MHHEpaJH3allHH onaja

Topusontel O (Ag), COMeBbie TOPH3OHTE! Fonwl, RecATKH aer
IyieeBbie TOPH3OHTHI JlecATkH, COTHH JeT
T'ymycosuifi npodH/e, Kap6oHATHBIT IPOGHIL CoTHH, THICAYH JeT
[Mpoduab, nHdPepeHIPOBAHHBIN N0 COAEpPKaA- ToicsauM, AeCATKH THICAY JeT

HHIO HJIa; BbIBETpHBaHHe OHOTHTa, ampHuGoJioB,
NHpoKCeHoB, CanoJjieBbiX 1INaToB

3pesniit MHHEpAJIOTHUECKHA NPOQHIL KOPbI JIeCATKH M COTHH THICAY JIeT
BBIBETPUBAHHsi H NOYBHI, BhiBeTphHBande K-nose-
BLIX LLNATOB

BuiBeTpHBaHHe KBapua, LUHDKOHAa, DyTHIa H Ap. | MmuiHOHLI Jet

Nno3BoJisieT yTOYHHTL 06uiyr0 (GOpMy OTBeTa Ha NepBbIii M3 MOCTaB-
JeHHbIX BonpocoB. CBOMMH J/aGHJbHBIMH CBOHCTBAMH (C MaJbiMH
XapaKTepPHBIMH BpeMEeHaMH) IOYBa cNOCOOHA OTPA3UTh 3a Hachl —
roinl AeACTBHE CEerofHSMHKX (aKTOPOB NMOYBOOGPA30BAHHSA; CBOUMH
KOHCePBAaTHBHBIMH CBOHCTBAMH (¢ GOJBIIMMH XapaKTepHBIMH Bpe-
MeHaMH) IIoYBa OTpaKaer (paKTopel, AeHCTBYIOLIHE Ha NMPOTAKEHHH
AJHTENBHOrO OTPe3Ka BPeMeHH (COTHH — COTHH THICAY JIET).
HutepecHo, uto 60/BUIMHCTBO NOYB TOJIOLEHOBOTO BO3pacTa ¢
XOpOLIO Pa3BHTHIM 3peJbIM NpPOQHIEM HMeeT CBOHCTBA, KOTOpHIE
ellle He peaJH30BaJIH CBOE XapaKTepHOe BpeMsd, T. €. He IPHLIJIH
B paBHOBecHe co cpenoil. Ilpumep Takoro npoduas INpHBeleH Ha
puc. 2, Kotophiil nofpoGHee OGyaer pazobpaH Huxe. OTMETHM JHIIb,
YTO B MPHUJIOKEHHH K FOJIOLIEHOBBIM NMOYBAM IOHsITHE 3PeJOCTH Npo-
¢buas ABASETCS YCJAOBHBIM: NOJIHOTO KJHMaKca H OTpa)KeHusd IO
BCEM CBOMCTBAM OHH He JOCTHIJIH M BPSJ JIH ZOCTHTHYT B peasibHOH
reoJIoro-TeKTOHHYeCcKOH 06CTaHOBKE YeTBEPTHUHOrO NepHOAA.

3. MoaHoTa oOTpaXeHusi cpeapl NOYBOM:
noyspa-namMaTb M MNOYBa~-MOMEHT

s BhIsAICHEHHS TOro, HaCKOJNbKO MOJHO (aJ1eKBAaTHO) IOYBa OTPa-
*)aeT QaKTOpsl H MpOLECcCHl, MpexJAe BCero NONbTaeMcs YTOUHHTDb
CMBICJI BHIDAXKEHHS «[I0YBA OTPaKaET Cpely».

C oIHOH CTOPOHH, MIOYBA OTPaXKaeT CPely, 3amuchiBasi (3aOMH-
Has, KOAMPYs) B CBOMX CBOHCTBax HH(popMamHi0o o ¢akropax-
noysoo6pasoBaressx, T. €. 0 reorpaduyeckoit cpeae. Ilpn stom mox
NOJHOTOH OTpaXKeHUsi cpeJbl NOYBOH IOHHMAETCHA TO KOJNHYECTBO
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HHdOpMaUny O cpefe, KOTOPOE MOXKHO <«H3BJeub» (mpouecTb, pac-
WH(pPoBaTh) MNPH TEHETHUYECKOM HCCAENOBaHHH CBOHCTB [QUBHI.
HauGosee noJiHOEe OTpa)eHHe — 3TO MAaKCHMAaJbHO BO3MOXHOE
KOJIHYeCTBO HH(pOpPMAalUUu O cpefe, 3aHCAHHOE B NOUYBEHHBLIX CBOH-
CcTBax. DTOT NOAXOL peaJH3yeTcss NPH NMOYBEHHO- M JaHAWA(DTHO-
reorpa¢pHUeCKHX HCCAEeJOBAHUSAX.

C apyrofi cTOpPOHH], NOYBa OTpaxKaeT Cpely, «CTPeMsicb» mpe-
BPATHThCA B KOHEUHBIH NPOAYKT, PAaBHOBECHBIH ¢ NaHHOH KOMOHHa-
uueit paxkropos-nousoobpasosateneil. C 3TOH TOUKH 3DEHHS MaKCH-
MaJIbHO TNIOJIHOE OTPakeHHe cpeAn MOYBOH HacTymaeT TOrAa, Koriaa
BCe NMOYBEHHbBIE CBOMCTBA peasH30BaJjH CBOH XapaKTepHbie BpeMeHa
(MONIHBIA KJMHMAaKC [OYB); NPH 3TOM MOJA NOJHOTOH OTpaKeHHUs
CpeAbl MOYBOH NMOHHUMAETCH CTeNeHb NPUOJHKEHHS NOYBHL K MOJ-
HOMY KJHMAaKCHOMY COCTOSIHHIO. B peaJsibHBIX YCJOBHSIX 3eMHOH
CYUIM TNOJHBLIA KJIHMAKC MOYBHI NPEJCTABJSETCS MaJiOBEPOSITHBIM.
BoJbIIHHCTBO TakK Ha3blBaeMBIX 3peJibiX NMOYB HAXOIHTCS B KBa3H-
PaBHOBECHOM COCTOSIHHH co cpefod. IlonHoe oTpaxenne mnouBo#
cpellbl B 3TOM CMBIcje He 006fi3aTeJbHO O3HayaeT MaKCHMaJbHOe
KOJIHYeCTBO HH(OpPMAaLHHU O cpefie, 3aNHCAHHOH B CBOHCTBAX MOUBHI.
[losiHbill MOYBEHHBIH KJAHMAaKC MOXET COAEPHKATh MeHblle HHQOp-
MalHH O cpele, uYeM KaKasi-NH6O CTaAusi PasBHUTHA TOYBBI 1O
KJUMakKca. DTOT MOAXOJ peasiH3yeTcsl NPH OLEHKEe YCTOHYHBOCTH
NPUPOAHBLIX CHCTEM, MPOTHO3HPOBAHHH BO3MOXHOCTH H3MEHEHHs
NOYB BO BPEMEHH.

YuuTbiBasi 3TH ABa IOAXO0XA, MOXHO TAaK YTOUHHTb IIOCTaBJIEH-
HBIHl BBILIE BONMPOC: HACKOJILKO MOJIHO (afeKBaTHO) MOYBa, NMOHATAs
KaK XUBYLIHH cerojHs B JaHAwadTe 3peJblil NOYBEHHBIH NpodHUIb,
3alUCHIBAET M XPaHHT (OTpaxaeT) B CBOHX CBOHCTBax HUH(popma-
1HI0 0 haKTopax cBoero o6pa3oBaHHs H CyLIeCTBOBaHHS.

Jljisi oTBeTa Ha 3TOT BONPOC BBeAE€M JBa IOHATHA <«IOYBA-
naMsaTbh» U «IOYBA-MOMEHT>.

[louBa-maMsaTh—3TO COBOKYNHOCTb YCTOHYHBBIX H KOH-
CepBAaTHBHHIX CBOHCTB IOYBEHHOTO NPO(QHJS, SBJIAIOIIUXCA HHTe-
rpajbHBIM pe3yJbTaTOM AeHCTBHA (PaKTOPOB H NPOLECCOB IOYBO-
06pa3oBaHHs B TeueHHe BCero nepHoaa noysoobpas3oBaHus (OT HyJb-
MOMEHTa 0 MOMeHTa HabJiofeHHsi). B 3Ty COBOKYNHOCTb BXOAAT
CBOficTBa, HMeloliHe O6oJbliHe XapaKTepHble BpeMeHa CBOEro
o6pasoBaHus U (HJIH) CBOHCTBA, 06GJafaloUiHe 3HAYHTEJIbHOH YCTOM-
YHBOCTbIO (6OJIBIMIHM XapaKTEePHBIM BpeMeHeM CTHPaHHS).

HanoMHHM, 4T0 XapaKkTepHble BpeMeHa OLHHX H TeX XKe CBOHCTB
MOYBH MOT'YT CHJBHO Pa3/jiH4yaTbCAd B Pa3HBIX KJHMAaTHYECKHX YCJO-
BHsIX. OOGLIYHO B «HODMAJbHHIX» YCJOBHAX CpPefbl, T. €. IPH MOcCTe-
neHHOM M3MeHeHHH ()aKTOPOB NMouBOOOGpa30BaHHA, CBOHCTBA IIOYB C
60oMbIUMMHE  XapaKTepHBIMH BpeMeHaMH 00pa3soBaHHS HMET H
6osblive XapaKTepHble BpeMeHa CTHpaHusi (OKa3blBalOTCHd YCTOH-
YHBBIMH, KOHcepBaTHBHHIMH). OaHako npuH pe3kux (B mnpeneye —
KaTacTpo(pHUeCKHX) ecTeCTBEHHBIX H AaHTPONOreHHBIX H3MEeHEeHHsX
Cpellbl 3TO NPaBHJIO0 MOXET He COO/I0AaThCA.



[TouBa-MoMeHT—3TO COBOKYIIHOCTb AHHAMHYECKHX,
NaGHJIbHHIX CBOHCTB, ABJASIOIIHXCSA Pe3yJbTaTOM COBOKYNHOCTH (ak-
TOPOB H HPOLECCOB B MOMEHT Ha6JofeHHsi HaU BOJIH3H Hero (rofH,
JeCATKH JieT?). B 3Ty COBOKYNHOCTE BXOJSIT CBOHCTBA C KODOTKHMH
XapaKTepHbLIMH BpeMeHaMH 00pa30BaHUsA H CTHPAHHA.

Takum 06pa3oM, noyBa KakK TeJO eCTECTBEHHOHCTOPHYECKOE H
OJlHOBPeMEeHHO (KHByllee H ¢yHKUHOHHpylollee B HAaCTOSIIHMH
MOMEHT, SIBASETCA [ABYEJHHHIM OODLEKTOM, B KOTOPOM COYeTaliTCs
CBOHCTBA IIOYBHI-NMAMATH U TIOYBBI-MOMEHTAa. ITH [Ba NMOHSTHS B3a-
HMHO 06yc/oBJeHB H jgonosHuTeabHbl (Apmani, Tapryabsis, 1974).

CpoficTBa NOYBHI-NaMsTH o00pa3oBaHbl CYMMHDOBaHHEM OCTa-
TOYHBIX Pe3yJbTaToB (PYHKUHOHHPOBAHHA MOYBBI-MOMEHTA Ha NPO-
TAXKEHUH BCell HCTOpHM mnouBooOpa3oBaHus. BMecTre ¢ Tem CcBOH-
CTBAa MOYBLI-MOMEHT2 B 3HAYHTEJBHOH CTeNeHH OOYC/I0BAEHbl
CBOMCTBAMH, HaKONJIEHHBIMH H <«3aNHCAHHBIMH® B IOYBE-NAMATH.
ITouBa-namsaTh npexcraBisieT o060 reHeTHyeckH 0o6YyCJOBIeHHbIM
cybeTpar A4S NOYBLI-MOMEHTA, BJIHSIONME Ha Hee M caM H3MeEHs-
IOLHACS MO/ ee BJHSHHEM.

IToypa-namsaTh H NOYBA-MOMEHT — yHAOOHbIE MOHSATHS, KOTOPHIE
[03BOJISAIOT I'PYNIHPOBATh CBOHCTBA IIOYB 1O €CTECTBEHHOMY IIpH-
3HaKy (xapakTepHOe BpeMsl, yCTOHYHBOCTb). BMecTe ¢ TeM Mexny
HHMH 10 CyWeCTBY HeT NPHHUHIOHAJABHOH H (PUKCHUDOBAHHOH MJsI
Bcex cJyyaeB IpaHHUBl. XapaKTepHble BpeMeHa H YCTOHUHBOCTH
NOYBEHHBIX CBOHCTB H3MEHSIIOTCSl MOCTENeHHO, ¥ OyAYy4YH DaHKHDO-
BaHbl, He HMEIOT HHKaKHX KaueCTBEHHLIX pyb6exed.

Eue 6oJsee BaXKHO, YTO y NOYBHI-IAMATH H NOYBBI-MOMEHTa HeET
NPHHUKNHAJBHHX Pa3JHUHH: y NMOYBHI-MOMEHTA TOX€ eCTb NaMsTh,
HO OYeHb «KOpPOTKas» (ObLICTPO M JIEFKO CTHpAIOWafncs); y TMOYBhI-
NaMSTH TOXe ecTb OHCTpasi «<MOMEHTAaJbHAaA» DeaKlUss Ha H3MeHe-
HHe CPefbl, HO KOJIHUeCTBEHHOe BhIDaXKeHHue 3TOH peaKUHH MOXeT
ObITh Hcuye3dalolle MaauM. PeajbHoe pasrpaHHueHHe CBOHCTB
HOYBBLI-NIaMSATH H NMOYBBI-MOMEHTA HEOJHO3HAYHO M 3aBHUCHT OT KOH-
KpeTHbIX 00BHEKTOB U liesiell HCCaeLOBaHHU.

[TouBa-naMaTh M MNOYBA-MOMEHT COBMeEIUEHH B KaXX[JOM NOY-
BeHHOM npoduJe Kak o6beKkTe H3yueHHs. Peasiusalusi 3THX IIOHA-
TH B KOHKPETHHX NPO(HUJISAX MOYB NOKA3HBAET, YTO BEPXHAA TOPH-
30HTa/IbHAA IPAHHLA Yy HHX oO0liasi, HHXXHAA TOPH30HTAJbHASA H
GOKOBHE BePTHKAJbHblEe TPAaHHIK MOTYT COBNajaTh HJH He COB-
najgarh.

Hcnonb3yss BBejeHHble NMOHSTHS, BePHEMCS K MOCTaBJEHHOMY-
BBILIE BONIPOCY O CIOCOOHOCTH NMOYBH OTPaXKaThb Cpefy.



4. HeanekBaTHOCTh OTpa>eHHd cCpeabi MOYBOH

CymecTByer psaj NPHHUHMHAJbLHBIX «3alpeToB» K noJHoMmy (ane-
KBAaTHOMY) OTpaXKeHHI0 NOYBOH-NAMsATbIO reorpaduueckod cpeld
ee 06pa3oBaHHs H CYILECTBOBAHHS.

1. UcropuaM ¥ aaJHTHBHOCTb NMOYBBI-NaMsATH. JlaxKe mpu OTHO-
CHTEeJIbHO HEeH3MEHHOH KOMOWHaUHH (aKTOpoB TreorpaduuyecKoi
cpeAbl Ha NPOTAXKEHHH BCEro nepHoiaa No4yBoo6pa3oBaHHA (MOHO-
reHeTHUeCKafd MoJeJb IN0YBOO6pa30BaHHs) B 3DEJOM IOYBEHHOM
npoduie, T. e. B NOYBE-MAMATH NPHCYTCTBYIOT CBOlicTBa, 06pa3o-
BaHHble JeHCTBYIOIMMH cefiuac mpoleccaMH; 3TH CBOHCTBA OTpa-
KaoT JedcTByOUHe (aKTOphl H TpoUeccH MNOYBOOGPa30BAHHSA
(puc. 2, 1, 4, 6); npHCYTCTBYIOT TaKiKe CBOHCTBa, 00pa3oBaHHbIE
NpoleccaMH yXkKe 3aKOHYUBIIHMHUCS, <«OTAEHCTBOBAaBLIHMH»; 3TH
CBOHCTBA OTpa)KaloT HefACTBYoUHe (AKTOPH, HO HE OTPa)KaloT
AeHCTBYIOILHE ceffyac mpouecch (cM. pHC. 2, 3); OTCYTCTBYIOT HJH
c1a60 BeIpaXkKeHHBl CBOHCTBA, KOTOPhle BO3ZHHKAJHU B IIpollecce CaMo-
pa3BHTHSI MPOQHJAS H OTPAXKaJH 4YacTHble CTafHaJ/bHble NMPOLECCH,
HO 3aTeM OBlJIH CTePTHI, «3a0LITHI»; 3TH CBOHCTBA B nepuon o6paso-
BAaHHS OTpaxaJu AelicTBylouide (aKTOpPH H IpoliecChl, B NMEPHOL
CTHDAaHMA OTpaxaau JAelcTByioulHe (akToOpbl, HO OBIJIH IIPOTHBO-
MOJIOXKHE CTHPAIOLMM HX IHpoueccaM (Hampumep, o6pa3oBaHHe H
nocnelyoouiee CTHPaHHe T'yMYCOBOTO TOPH30HTAa B NpolLecce Camo-
pasBUTHA NMOYB Ha KapOGoHAaTHOH NOpOAe B CpeiHEH U ceBepHOH
Taire B psAAy: NOpoga—-AepHOBO-KapOoHATHAS MOYBAa—NOA30MHCTAA
0CTaTOYHO-KapOGOHATHASI—TOJA30JUCTast TIOYBA; CM. pHC. 2; cnabo
BHIDAXKeHbI CBOHCTBA C XapaKTEPHLIMH BpeMeHaMH, NpeBbIIIAIOMHMH
BO3pacT nouBbl (PakTopbl AEHCTBYIOT, MPOLUECCH HAYT, 4 OTPaKaio-
Hige UX CBOHCTBA elle He MOJHOCTbIO 3aMHCAJNHCh, 3aMOMHHJHCH
HNOYBEHHBIM NpodHJeM; cM. pUc. 2, §). Takum o6pa3oM, HCTOPH3M H
aJAMTHBHOCTb MOYBBI-AMSATH HCKJIOYAIOT alJeKBaTHOE OTpaKeHHe
e10 GaKTOPOB H NPOLECCOB NOYBOOOPa30BaHHUA.

STOT BHIBOJA CTAHOBHTCH ellle 6oJee OUEeBHAHBIM, eCJIH MPHHATDH
IIOJIUTeHeTHYECKYIO MOJeNb NOYBOOOPa30BAHHS, KOTOPOH COOTBET-
CTBYeT mojaBsJsioliee GOJbLIHHCTBO PeabHO CYLIECTBYIOLHX NMOYB
(puc. 3). Kak BUIHO U3 PHCYHKA, B CBSI3H C H3MeHeHHeM OHOKJIHMa-
THYECKHX (akTOPOB OJIHH H TOT }Ke IOUBEHHBIH NpPOGHIbL MOXKeT
HepeXHTb HECKOJbKO IepHOJOB CaMOpPa3BUTHS H KBa3HpaBHOBec-
HOoro ¢ ¢akTopaMu cylecTBOBaHHs (moJureHes InpoduJs).
B moMeHT Ha6a10JeHHsT TaKOM NMOJHTeHeTHUYECKHH npoduab OTpa-
JKaeT ¥ Gbljible MEPHOLbl CAMOPA3BUTHSA H ero nocjaenHui (6auxai-
INHH TI0 BpeMeHH) NepHOA. DTO OTPaXKeHHe peasiu3yercs B npoduie
B BHJE CJOXKHOIO COYETAaHHS NaJeOKJUMAaKCHBIX CBOHCTB (Hecrtep-
THIX Pe3yJbTaTOB ObLIbIX NMEPHOLOB CAMOPA3BHTHSA) H KJIMMAKCHHIX
CBOKCTB (pe3yJbTaTOB MOCJAEAHErO NEPHONA CAMOPA3BHTHS).

B noJsiuredeTHYeCKOM IOYBEHHOM IpodHJIe MOTYT GHITh:

a) KOHCepBAaTHBHO 3alHCaHbl CBOHCTBAa, COOTBEeTCTBYIOIIHE
JaBHO HCUYe3HYBIUHM KOMOGHHauusM (pakTopoB H IpPOLECCOB MOYBO-

2



N
N ~,
\Sl’-- _;- iy i 7 il
I Y Semmn
S
S
S h
[
y —~ X
Y] z 4 6 g 0 t, mscnem

t/’l

1 — o6pa3oBaHHe TrOPH30HTa JA€C-
HOR NOACTHJKH;

2 — o6pa3oBaHe TyMYCOBOro ro-
PHSOHTa;

3 — BHlIesauUABaHHe KapOomaTos
H3 DOYBEHHOro NpodHAs;

4 — o6pa3oBaHEe MOA30NHCTOro
TFODH30HTa;

5§ — o6pa3oBaHHe BTOPHYRHIX MH-
HepaJloB-CHIHKATOB;

6 — NOBEPXHOCTHOE orijieeHue H
o6pa3oBaHHe OPTOMITEAHOB B
NOA30JHCTOM TFOPH30HTE

Puc. 2. CxemMa caMOpPa3BHTHA H KBa3HPABHOBECHOIO CYLIECTBOBAHHS HEKOTOPHIX
CBOWCTB H IPOILECCOB NOA30/1ACTOH NMOYBH Ha KapGOHaTHOM CYrJIHHHCTOM MopeHe

(MOHOreHeTHUECKas MOAEJb)
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Puc. 3. CxeMa caMOpa3BHTHA H KBa3HDPAaBHOBECHOTO CYLIECTBOBAaHUS 3PE/Oro moy-
BEHHOro npoduas nNpH MeHAOWHUXCS GHOKAUMATHUeCKHX (akTopax (NMONHreHETH-

yeckast MOJeNb)

I — cocrosune dakTopoB cpeani; A, B, B — paannle KJIHMaTHYeCKHe nepHoab; K — KauMmar;
BKC — 6uoTHueckMe KOMNOHeHTH cpean; 1I — ¢dopmuposanue (nonurenes) npoduas; A-l,
B-1, B-1 — nepsnfl, BTOPOR K TpeTMA nepHOABL CaMOpPa3BHTHA NPOMHAA B COOTBETCTBYIOLLHE
KNMMaTHIeCKHe NepHombl; A-2, B-2, B-2 — mepuHoanl KBa3upaBHOBECHOTO CYUIECTBOBAHHS 3pe-

JI6ro nouBeHHOro npoduas

00pa3oBaHHsA; COBPeMEHHHX (aKTODOB H IIPOLECCOB 3TH CBOMACTBA
MOYBBLI-MAMATH He OTpa)kaloT (HampuMep, TIPH3HAKH (¢epasJaur-
HOrO BLIBETPHBAHHA M MNOYBOOODA30BAHHA B apHIHBIX IOYBaX

ABcrpaanu);

6) 3amHcaHBl aJJMTHBHbE De3yJbTaThl MHOTOYHCJEHHBIX H3Me-
HeHHH (PakKTOPOB cpelbl Ha NPOTAKEHHH NepHOAa NMOYBOOGpa3oRa-
HHsl (HanmpHMep, DAa3JHYHBIX M0 JAJHTEJbHOCTH KJIMMaTHYECKHX
IMKJIOB); 3TH pe3yJbTaThl MOT'YT MHOTOKPaTHO HaKJIaAbBaTbCs
Apyr Ha Apyra, o6pasysd CJ0XKHYI0O KOMOHHAHHIO DPas3JHYHBIX MO
BO3PacTy H YCTOHYMBOCTH (YacTHYHO CTePTHIX) cBoicTB. Takas
KOMOHHAUHs CBOHCTB He MOXeT GObITb aJeKBaTHA COBPEMEHHBIM
¢axTopaM u npolueccaM NoYBoo6pa3oBaHH.

B unesiom MOXHO cKas3aThb, 4TO MNOYBA-NAMATb KaK pe3yJbTaT
KaKOro-to MepHoja pa3BHTHS He MOXeT ObITh aJleKBaTHA COCTOSIHAIO




($aKTOpPOB M TPOLLECCOB B OTAEJNbHO B3SITHIi MOMEHT 3TOrO TepHONa
(MoMeHT HaGMIONEHNS ).

2. KoneuyHocts (OrpaHH4YeHHOCTb) CHCTEMBI IIPH «H30LITOY-
HocTH» (akTopoB. MiMeeTcsi B BHAY HaJHYKHe B INOYBE-NaMSTH Mmpe-
AEJIOB Uil OTpaXK€HHs OuYeHb OOJBLIOH HHTEHCHBHOCTH H (HJIH)
IJIHTENbHOCTH (PAaKTOPOB H NpolieccoB NoyBooGpasoBaHusi. Hanpu-
Mep, pa3juuyMs B HHTEHCHBHOCTH INDOLIECCOB BHYTPUIOUBEHHOIO
BHIBETPHBAHHS, CBS3aHHHE C pasJHuHAMH (akTopoB (KJIuUMAT,
BpeMsi) MOTYT GTpaxarbCcsi B IOYBe-NAMATH JHWIb A0 TeX IOP,
MoKa B TOYBE CYILIECTBYeT pe3epB CHOCOGHBIX K BHIBETPHBAHHIO
muHepasos. [locse HcuepnaHHs 3TOrO pe3epBa OTpaXKEHHE MOYBOM-
[NaMATHIO YKa3aHHBIX pas3fHuyufi (akTOPOB M TPOUECCOB IpeKpa-
maercs. OTpaxeHHe CTAaHOBHUTCS HEaJeKBATHHIM, I[OCKOJBKY B
naMsATH He ocTaeTcsl CBOGOAHBIX «sYeeK», CIIOCOGHBIX K OTPaXKEHHIO
H 3aIOMHHAHHIO NPOJOJIKAIOLErocs KeACTBHS PaKTOPOB.

3. Hasnune moporo 4yyBCTBUTEJBHOCTH Y NOYBH KaK OTpaxalo-
IeH cHCTeMbl INPH HEAOCTATOYHOCTH ¢dakTopoB. B mnouyse-maMsiTH
3amHCHIBAIOTCA (OTPaxalTcs, 3allOMHHAIOTCS) TOJBKO Te BO3JeHcT-
BHS (akKTOpPOB H IIPOLECCOB, KOTOPhle MPEeBBIMIAIOT HHXKHHHA NOpoOr
YYBCTBHTEJbHOCTH 3aNHChIBaloumlero csodcrBa. HanpuMep, peskue
pasauyHs B TEPMHYECKOM pexHMe 3HMMHEro nepuojia eBpONeHCKHX
H BOCTOYHOCHOHPCKHX Al—Fe-ryMycoBbX N0A30/0B NpaKTHYECKH
HE 3aNHCHIBAIOTCA B NOYBeHHOM npodwujae. BoszaelictBue ¢dakTopos,
MpeBLIILAIOMYX BEPXHHH IOPOr YYBCTBHTENBLHOCTH IIOYBBI-aMd-
TH, TOX€ He 3alHChIBaeTCsA, TaK KaK INpH 3TOM paspyllaercd
caM «3alHCHIBAIOLHUA annapaT»— nouBeHHud npoduab. Hanpumep,
OYeHb CHJbHBIE 3KCTPEMaJibHBIEe BO31eHCTBHS CPelbl — CMHIB, Aed-
JSIUA HJIH ONOJI3aHHE — MOTYT NOJHOCTbIO YHHUYTOXHTh NOYBEHHBIH
npoduib.

4. JTHCKDETHOCTb HEKOTOPHIX CBOHCTB IIOYBBI KaK CHCTEMHI,
oTpaxalollefi KOHTHHyaJlbHOe BO3JeHCTBHe HEKOTOPHX (aKTOpOB
cpenn. Hanuune B moyse psifa AMCKPETHHIX CBOHCTB (OrpaHHyeH-
HbIH HaGop TJIMHHCTBIX MHHEDPAJIOB H T. II.) MOKET CO3/1aBaTh NpPHUH-
NUOHAJbHble OrpaHHYeHHS K aJeKBaTHOMY OTPaKeHHIO NOYBOM-
1aMATbI0 KOHTHHYaJIbHBIX H3MEHEHUH TeMIepaTyphl H T'yMHIHOCTH
KJIuMaTa.

PesiomupyeM cKka3aHHOe O BO3MOXHOCTH OTpDaXKeHHs IOYBOM-
naMATbIO PAKTOPOB H NPOIECCOB:

IlouBa-naMsaTh B «HOpPMAJbHHIX» YCJOBHSAX CpeAbl OTPaKkaer
IOJHTENbHO JeHCTBYIOILYyI0 KOMOHHAHHIO ()aKTOPOB H IpPOLECCOB
noysooOpasoBanus. Ecnu HaGalonaemas cerofHsi KoM6HHaUua ¢ak-
TOPOB H NpOLECCOB HeHCTBOBaJa JMOCTaTOYHO MAO0Jr0 (THICAYH,
NeCATKH THICSY JIeT), TO 3Ta KOMOMHALHS OTpaxkeHa (3anucaHa)
B mouBe-naMsAiTH. EcIH Ha nNpOTAXKEHHH mepHojaa pa3BHTHSA H
CYLleCTBOBAHHSl [JAaHHOrO NOYBEHHOro mNpo¢uass ¢akTopsl H MNpO-
LleCCHl MEHSJIHCh, TO NOYBAa-MaMATb MOXKET 3allOMHHTb (3amHcaTh B
npoguse) oTpaxkeHHs OBIJABIX, HCYE3HYBLIHX COCTOSIHHH (paKTopoB
no4Boo6pa3oBaHusi H npoueccoB. [IpH TakoM NOJHIEHETHUECKOM
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noysoo6pa3oBaHHH (HaHOoJee pACHPOCTPAHEHHOM Ha 3eMHOM
iape) HauGoJblIME UIAHCH 3aMOMHHTHLCS HOYBO-NAMSITHIO HMEIOT
Te NEePHOABI M COCTOAHHA (PAaKTOPOB H TPOLECCOB, KOTOPble ObLIH
HaHOoJlee MAJIHTENBHBIMH H (HAH) OTpa)KaJauch (3aMHCHIBAJHCD)
B HanGoJiee yCTOHYHBHIX K CTHPAHHIO CBOHCTBAX MOYBHI.

Kpome TOro, mouBa-nmaMsaTh MOXKET OTPa3HTb H KPaTKOBpPEMEH-
Hble H3MeHeHHs1 cpelbl (H ecTeCTBEHHHIE M AHTPONOTEHHLIE), eclH
OHH 3aNHCaHB B KOHCEPBATHBHBIX CBOHCTBax ¢ OOJIBLIMMU Xapak-
TePHLIMH BpeMeHaMH CTHpaHHdA. JleficTBHe NMOJOGHBIX Pe3KUX H3Me-
HEeHHH Cpelbl Ha pa3BHTHE NOYBEHHOTO NMpOo(UJIA MOXKeT ObITH CTOJb
Xe HIH gaxe OoJiee CYLIeCTBEHHBIM, YyeM JAEHCTBHE <«HOPMaJbHOH
KOMOHHauuu» (axkTopoB nouBoo6Gpa3oBaHus (HampuUMep, HeHCTBHe
9KCTPEMHO BJIAXKHBIX JIET HAa COJIeBOH NpodUJIb apUAHBIX IIOYB).

IlouBa-maMsaTh He sBJAeTCH aJAeKBaTHbBIM OTpaKeHHeM (ak-
TOPOB M IIPOIECCOB NOYBOOODPA30BaHHS HH B MOHOTEHETHYECKOH, HU
TeM OoJee B IOJHTeHeTHYECKOH MOJeJsiX N0OYBOOODa30BaHHUS.
3penblii NOYBEHHBIH NPOGHU/IbL (IIoYBa-NaMsATh) NpeAcTaBiaseT coOOH
CJIOXKHYI0O KOMOHHAIHI0 MHOTOKPATHO HAJOXKEHHBIX, CJOXHO mepe-
NJeTeHHHX, YaCTHYHO YCHJHBABIUHX, YaCTHYHO CTHPABIUHX APYT
apyra sanuceft o ¢akropax H mpoueccax. ObliHe 3aKOHBI HaJao0¥XKe-
HHS, YCHJIEHHS H CTHDAHHMS 3THX 3alHCeH HCCAEJOBAHH €lle OueHb
caabo.

Oco3HaHHe M BCKPHITHE 3THX 3aKOHOB SABJSIOTCA OAHOH U3
HaCyHIHBIX 3aJa4 [eHeTHYeCKOro IIOYBOBEJEHHS, BLITEKAIOLIUX H3
HeoNoKyyaeBCcKO# (opMyJ bl paKkTopu—npoueccH—-cBoicTBa. [eHe-
THYECKYIO paciiu(PpoBKY NOYBHI-NaMATH MOXHO CPaBHHTh C YTEHUEM
KHHFH, B KOTOPOH Ha OXHHX H TeX e CTpaHHLAX MHCald MHOTHe
aBTOPHl, KaXKABH NMHCAaJl O CBOEM, HO BCE OHH AOIOJHSAJH, HCIPaB-
JAJH H YaCTHYHO 3ayepKHBaJH APYr Apyra; CTPaHUIBI 3TOH KHHIH .
nepenyTaHhl, a 4acTb HX yTepsHa.

Hrak, mouBa-naMsaTh OYeHb CJOXKHO, HO He aJeKBaTHO OTpa-
XKaeT COBOKYNHOCTb AEHCTBOBABIUWX B NPOULIOM M AEHCTBYIOLIHX
cerogHsi (akTOpoB H INpoleccoB moyBoobpasoBanHd. PaccMoTpHM
npo6sieMbl OTPaxKeHHs! AJ151 NOYBLI-MOMEHTA.

OuyeBHAHO, 4TO IOYBA-MOMEHT KaK COBOKYNHOCTb JHHaMHye-
CKHX JaGHJIbHBIX CBOHCTB NPAKTHYECKH He MOXKET OTPaXKaTb Oblibie
coyetTaHuss (GaKTOPOB H MNPOHECCOB, NO3TOMY PaccCMOTPUM JIHILUb
npo6JjeMy OTpaXKeHHsi IOYBOH-MOMEHTOM TOro coyeTaHus (GpakTopos
H TPOLeCCcOB, KOTOPOE HMeeT MEeCTO B MOMEHT HabJloeHHs.

B stoM cMbic/Ie IIOYBa-MOMEHT 006JafaeT CcHOCOOHOCTBIO K
6oJjiee MOJHOMY OTpa)KeHHI0O reorpaduueckoil cpelbl; H3yyas
HOYBY-MOMEHT, HCCJeJ0BaTe]b MOXKeET IOJYYHTb HaHnboJee MOJ-
HYI0 HHGODMALHIO O CerofHsIIHEM B3aUMOAEHCTBHH (aKTOpPOB H O
CeroJHSIIHUX mpolleccax. TeM He MeHee ¥ IOYBa-MOMEHT OTpa-
¥aeT ceroJHsaIHNe GaKTOPHl H NpoLEecCH HeageKBaTHO.

W3 Tex 3amperoB, 0 KOTOPBIX TOBOPHJIOCh BHIIIE B OTHOLIEHHH
NOYBHI-NaMSTH, IO KpafiHe#l Mepe 1Ba AeHCTBUTENbHH H IO OTHOLIE-
HHIO K TOYBe-MOMEHTy: a) KOHEYHOCTb (OrpaHHYEeHHOCTb) IIOYBH



KaK oTpa)kaiollefi CHCTeMbl H 6) HaJHYHE B CBOHCTBAX MOYBHI-
MOMEHTa IIOPOTOB UYBCTBHTENBHOCTH K HeHCTBHIO (DaKTOPOB.
Hanpusep, noc/ie HachlllleHHS MNOYBH BJArof [0 MOJHOH BJaro-
eMKOCTH JaJjbHelinlee BHIMAafieHHe OCAJKOB Ha MOBEPXHOCTb MOYBHI
He MU3MEHHT COJepXKaHHsl BJATH B NOYBEHHOH TOJILE, T. €. He Oy-
€T OTPa)kKeHO I10YBOH-MOMEHTOM; KDATKOBDE&MEHHLIE H3MEHEeHH:
TeMnepaTypsl Bo3nyxa (Hampumep, aTmochepHble 3aMODPO3KH)
MOTYT CYIIEeCTBEHHO KOHTPOJIHPOBaTh (JIOPHCTHUECKHE apealbl H
BO3MOXKHOCTH MPOH3PACTAHUS KYJbTYPHOH PaCTHTEJLHOCTH, HO OHH
MPaKTHUECKH He OTPAXKAaITCA B CBOHCTBAX NOYBLI-MOMEHTA.

B xakoi#i e crTenmeHd NoYBa B 1LeJOM KaK JABYelHHOEe TeJso
OoTpaxaer reorpadUuecKylo cpely, B KaKo# CTeneHH OHa SIBJSIETCH
3epKaJjoM JaHawadTa?

B O6ykBanbHOM cMbicsie adopHu3M «mo4YBa — 3epKaJio  JIaHI-
mwadra» HeToueH. [TouBa He 06anaeT cNOCOGHOCTBIO K aIeKBATHOMY
«3epKaJIbHOMYy» OTpaxKeHHI0 ¢akropoB reorpadHueckoR cpensl.
OnHako H3 BceX KOMIOHEHTOB JanAmadra (GHOreoueHosa, 3KO-
CHCTEMBI) HMEHHO NouBa 06JstafilaeT MaKCHMaJbHON OTpaXKaTeJbHOH
CNOCOOHOCTBIO, T. €. CNOCOGHOCTHIO 3aNUCHIBATh U XPAaHUTh B CBOHX
CBOMCTBAaX MaKCUMaJlbHOE KOJHUYECTBO HHOOPMAIHH O cpelle.

3Ta 0coGEHHOCTb TMOYBHI B LEJOM CBS3aHA, BO-NEPBHIX, C Cylle-
CTBOBZHHEM TMOUYBLI-IAMATH, B KOTOPOH HAaKamJHBaeTcss H Xpa-
HHUTCS HMHGOpPMAaLHs O JJHTEeNbHBIX OTpe3Kax CYHIecTBOBAHHS H
pa3BuTHsl reorpaduyeckofl cpeisl; BO-BTOPHIX, Hauboabllasg OTpa-
)KaTenbHas CIOCOGHOCTb IOYBBI IO CPABHEHHIO ¢ ADYTHMH KOM-
IIOHEeHTaMH JaHamadTa cBsi3aHa ¢ CYLIECTBOBAHHEM MOYBHI-
MOMEHTa, Crnoco6HOH K OGLICTPOMY OTPaXKEHHIO CEerofHSUIHHX CHIO-
MHHYTHBIX u3MeHeHHH ¢akTopoB JaHAmadTHOH cpeanl  Kak
€CTeCTBEHHBIX, TaK U aHTponoreHHuiXx. CTOHT 3aMeTUTh, UTO <IOY-
BeHHasi NMaMATb» JaHAWAadTa CyHeCTBEHHO OTJHYaercss OT ero
6HOJIOrHYECKOH, «TeHHO# IMaMATH», 3aKJIOYeHHOH B OHOTHYECKHX
KoMIoHeHTax JaHawadra. «[louBeHHas mnamaATb» Jaupuadgpra
alIHTHBHA, MacCHBHA H HEMOJBHXKHA B NPOCTPAHBCTBE, T. €. (B OTJAH-
qHe OT «TE€HHOH NMaMATH» GHOLEHO3a) OHA MOJIHOCTHIO 3aBHCHMA OT
ycaoBHul cpelbl, He cN0c06HA K BOCIPOH3BOACTBY 00BEKT2 (HOYBHI)
H B OTJHYHEe OT pacTeHHH H XKHBOTHBIX He CNocoGHa MHIPHPOBATh
BCJEL 32 MEHSIOWHMHCA HJH CMEUIAIOIHMHCA «YXOHASIHMU» YCJIO0-
BHSIMH CpeJBl.

[ToHsaTHe «mOYBa-maMsATh» BHIIE HCIOJb30BaJOCh B OCHOBHOM
JHUIbL B MPHJOXKEHUU K TNOYBeHHOMY npoduiaio. OHo MoxkeT GObITh
paciigpeHo. MOXHO TOBOPHTb O IIOYBEHHOH NaMsTH Janamadra:
naMATH IIOYBEHHOH KaTeHbl, MAaMSATH NOYBEHHOro mnokposa. Ouge-
BHJHO, YTO 3TO MOHSATHE MOXHO H JeTaJIH3HPOBaTh, FOBOPS O Feo-
XHMHYECKOH, MHHepaJOrHyeckoH, ryMycoBoil mamsTH JaHamadra.

B cBA3M c H3/NOXKeHHBIM BHINE, HeoROKyuaeBckas ¢opMmyna
COOTBETCTBHA  «(aKTOPHI—-NPOLECCH—-CBONCTBA» MOXeT OHTb
MOHAATa B Pa3BepPHYTOM BHAe H HpeacTaBJeHa Gojee neTajbHOR
cxeMoi:



PaxTopnt Mponecent _ Ceofictsa ¢ Ma- = [louBa-MOMEHT

—

ceroguswnaKe CeropusuKKe ammu XB 8 mo- \Mousa s nexom
MeHT HaGaio- B MOMeHT HaG-
AcHHA J KO iCHHS

Q@axkropsl fo- Mponeccul ca- CsofictBa ¢ = TloyBa-NaMATH

cacpHero " MOpa3BUTHA Goabmumu XB,

mepHoja ca- KBa3HPaBHO- 1

MOPA3BATHS BecHnle ¢ dak-
TOpaMa

Paxropnt Obi- Nponecch Gui- CooficTsa © PeankToBLie

SbIX 8TaNoB -—— WX 9TANOB ——» GosibuinMu XB  [““cBoficTBa

CaMOPa3BUTHA CaMOPa3BHTHSA CTHpaHUSA

B 370t cxeme B paMKy 3aKJiOUeHH Te SBJEHHS H OODBEeKTH,
KOTOpble JOCTYIHB HENOCPeACTBEHHOMY H3ydyeHHio. OcTanabHbe
AIBJIEHHS] ¥ OGBEKTH 110 CYILECTBY PEKOHCTPYHPYIOTCA IIPH H3y4YCHHH
MOYBHL B LEJOM H B OCOOEHHOCTH INIpH H3YYeHHH CBOHCTB IOYBHI-
naMaTH. PeKOHCTPpYKuHsi (aKTOpOB H IPOLECCOB, CO3NaBUIAX
NOYBY-NIAMATh, H SBJSETCS OJHOH H3 OCHOBHBIX TEOPETHUECKHX
npo6jeM reHeTHYECKOro NOYBOBEICHHS.

5. Hekotopbie TeopeTHYECKHEe CJEACTBHSA

Heranusauus Heoqo0KyyaeBCKONH POPMYJIHl COOTBETCTBHS H BBELCHHE
NOHATHH «NMOYBA-MAMATH» U «NOYBA-MOMEHT» IIO3BOJISAIOT Ha HOBOM
sTane BEPHYTbCS K OOCYXIEHHMIO pslla TEOPETHYECKHX BONPOCOB
IIOYBOBEJEHHUS.

HauneM c¢ xkaaccudukauuonusix mnpobiaeM. Hamomuum, uto
N0YBA-NAMATH H IOYBA-MOMEHT COBMelleHbl B nNpodHae KaK 06beKTe
H3yYeHHs, HO pPeaJH3alHH STHX NOHATHH BO BPEMEHH H IPOCTpaH-
CTBe He coBmajgaioT (uanpumMep, BhHpyOKa Jieca pe3KO MeHsMET
CBOWCTBA MOYBBLI-MOMEHTA H csaabo 3aTparMBaeT CBOHCTBA MOUBHI-
namstH). MHBIMH CJOBaMH, NIO3HAaHHe IOYBH-NMAMSATH elle He O3Ha-
yaeT NO3HAHHA NOYBbLI-MOMeHTa H Haobopot. Ilpunumnzanbho
6/M3KHe BAPHAHTHl MOYBLI-MaMATH MOTYT KOMOHHHPOBATbCS C MPHH-
HHNHAJbHO PA3JMYHBIMH BADHAHTAMH NOUBBI-MOMEHTA.

[TosTOMy MOCTpOeHHEe eAHHOH HepapXHyecKoH KaacCH(HUKaLuH,
06beuHsAIOMed NOYBY-TaMATh H IOYBY-MOMEHT, MOXKeT 0Ka3aThCs
BHYTPEHHE NMPOTHBOPEYHBHIM; HECHA CaMa BO3MOXHOCTb NOCTpOe-
Hust Takoi KJaaccupukauun. Ham xaxercs 6ojiee mepCnekTHBHOH
paspaboTka JBYX <CaMOCTOATeNbHHX KJacCHOHKaUHH (OTHAENbHO
AN NOYBbI-NTAMATH H NOYBbl-MOMEHTa).

Ecau 6yayT paspaboTaHnl JBe CaMOCTOsiTeNbHBIE Kiaaccuduka-
UMK, KaX/Jas KOHKPeTHasl 104Ba KaK JABYeJHHbIH NPHPOAHBIH 0OBEKT
MOXeT OLITb NMpH HeoGXOAHMOCTH onpejeseHa B 00eux KJaaccu(u-
Kauusix. Ha ocHoBe 3THX KaaccurKauuil MoxeT ObTh BhpaboTana
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elMHasi KOOPAMHATHAs IBYXMO3HLHOHHAS KJacCHGHKAlHA IOYB B
LeJoM.

BaxXHBIM cJefCcTBHEM TeOpeTHYECKOro aHalH3a HeoNOKyyaes-
cxoit HOPMYJB COOTBETCTBUSI B €€ Pa3BEPHYTOM BHIE MOXeT OBITh
NajbHellllee OCMBICJAUBAHHE KJAacCH(PHUKAUHOHHOH 3HAYUMGCTH H
BO3SMOXHOCTEH KaaccHGHKAIHOHHOTO MHCMOJb30BAHHS CBEJEHHH U
noyBeHHBIX mpolleccax. HamomuuMm, uto ucxonHas dopmyna «dak-
TOpPBI—-NIpOllecCH—>CBOfCTBa» paccMaTpHBaeT IPOLECCH He Kak
CBOWCTBA TOYBH, a KaK MepelaTOYHBIi MeXaHH3M OT (akTopoB
noyBoo6Gpa30OBaHUS K TMOYBEHHHIM CBOHCTBaM, NOYBEHHBIM TeJaM,
KOTOpbie M SIBJAAIOTCS OOBEKTOM KiaccudbuKamuu. TO, ¢ OXHOH
CTOPOHBI, HCKJI0YaeT NPSIMOe HCIOJb30BaHHE HeNoCpPedCTBeHHBIX
CBeleHHH 0 Tmpoueccax KaK JHarHOCTHYECKHX KDHTEpHAX NpH
MOCTPOEHHHU MOYBEHHON KNacCH(UKALHHU, a ¢ APYTrof CTOPOHHI, MOA-
pasyMeBaeTr o6si3aTeJbHOE HCMOJb30BaHHE CBeleHHHA O Ipolieccax
Iast oT60pa, OCMBICJAUBAHHS H IPOTHO3a CBOHCTB.

SToT BHBOJ CTAaHOBHTCA elle OoJiee OYEBHAHBIM TNpPH aHaJH3e
HeONOKyYaeBCKOH (GOpMYJbl COOTBETCTBHSI B €€ Pa3BepPHYTOM BHIe.
Bonblilyl0 yacTb NpOlleccOB, OTBETCTBEHHEIX 3a oOpasoBaHHe
CBOMCTB TOYBLI-AaMATH, MBI MOXEM JIHIIb MBICJEHHO PEKOHCTPYH-
pOBaTh € TOH MJIH HHOH CTeNmeHbI0 TOYHOCTH. HIX sKCepHMEeHTaIbHOe
H3yyeHHe NPUHUMNHAJbHO HEBO3MOXKHO, TaK KaK OHH HJH TOJ-
HOCThIO NpEeKpPaTHJH CBOE HeHCTBHE, HWJIH De3KO H3MEHHJH HHTEH-
CHBHOCTh, MJIM Ja)Ke CMEHHWJIHChb Ha IpPOllecCHl, NPOTHBONOJOXKHBIE
nmo HanpaJeHnuio. HanpoTus, MHOrHe pnaxe HHTEHCHBHO HIyliHe
mpouecchl MOTJVIH eliie He 3amucaThCs B CBOHCTBAX IOYBHI-NMaMSITH.
HanpuMep, B OKyJbTYPEHHHIX UYepHO3eMax B HacTosilllee BpeMsd
HJIeT Hpouecc MHHepaJHU3aUUH TyMyca, a He TYMYCOHaKOTJCHHS;
B NOYBaX Ha OCHOBHBIX NOPOJAAX, ¢ HedHbdepeHUHPOBAHHBIM MPO-
¢uneM, B yCIOBHAX XOJONHOrO 'YMHAHOTO KJIHMAaTa HJJIOBHAJbHBIN
Al-Fe-rymycoBbIi mpoiecC MOXKeT HUATH BEeCbMa HHTEHCHBHO — 3Ha-
YyHTeNbHO MHTeHcHBHee, yeM B Al-Fe-ryMycoBnix moasosiax ¢ xopoumo
IudrbepeHIUPOBAHHBIM PO HIEM.

Kpatko mnpo6seMy COOTHOIIEHHS HPOLECCOB H CBONCTB IIOYB
MOXHO C(hHOPMYJHPOBATb TaK: CErOJHSLIHHE TOYBEHHbIE NPOIECCH
HeafeKBaTHH BCel KOMOHHAUWH CBOHCTB NMOYBHl B LENOM, TaK Kak
3Ta KOMOHWHAUHA BKJIIOYAaeT W CBOMCTBA MOYBHI-NAMATH H CBOM-
CTBa NOYBH-MOMeHTa. EcJH pasrpaHnyeHHe 3THX IBYX NOHATHH
(mByx Trpynm CBOMCTB) BEDHO, TO: a) CeroAHAUIHHE MOYBEHHBIE
npouecchl NPHHLUKHNIHAJBLHO HEBBHIBOAMMBI H3 KOMOMHALHH CBOHCTB
MOYBH B LEJOM, OHH JHOJIXKHBI H3yYaTbCsl TNPSIMBIMH 3KCNEpHMEH-
TaJbHBIMH METONaMH; TOJNBKO TaKHe CBeJleHHSI O COBPEMEHHBIX
NMOYBEHHBIX MpOLEccaX MOTYyT CYMTAaTbCA JOCTOBepHHIMH (Pone,
1971, u np.); 6) 3HauyuTeJbHAass 4acTb 06pa3oBaBLIMX NPODHIb
3JleMeHTapHEIX TOYBEHHBIX NPOLECCOB, 3aHCAHHBIX B MOYBE-MaMATH,
He MOXKeT OBITb 3KCHEPHMEHTAJbHO H3yueHa H JOJXKHA pPEeKOH-
CTPYHDPOBaTbCS MBICJEHHO Ha OCHOBe H3yyeHHA cBoiicTB. Oba 3TH
nyTH (NpsiMOe 3KCNePHMEHTAJbHOEe H3YYeHHe W MEICJAEHHAst PeKOH-
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cTpyKuus) Heo6xoauMbl. Toapko Ha. ocHOBe KoHuenuuu ITIII
(31eMeHTapHBIX TIOYBEHHBIX IPOLECCOB) MOXHO TeHEeTHYeCKH
OCMBICJIUTh TOYBeHHble cBOfcTBa. C 3TOM TOUKH 3pEHHUS CBeIEHHS
06 JIIII BXoAAT B AHATHOCTHKY KJaCCHPHKAUKHOHHBIX TAKCOHOB, HO
BXOMASIT TOJbKO B ONOCPEeNOBaHHOM (3alIH(POBAHHOM B MOYBEHHBIX
cBoficTBax) Bume. [IpsiMble, HemocpeACTBEHHbIe, CBeJeHUsT H (HJIH)
THIOTE3H O HOYBEHHHIX Ipoileccax He MOTYT HCHOJAb30BAaThCS HH
NpH  KJaccu(pHKAIHH TIOYBHI-MOMEHTA, HH TPH KJacCUPHUKALHH
MOYBLI-TIAMSTH.

C 3T0# TOYKM 3peHHsSI HHTepecHOH sBJasercsi paGora [epacuMona
(1974), B KOoTOpO#i MOYBH MHpa KJacCHOULUHPOBAaHH HAa OCHOBE HX
cBOHCTB (KOMOGHHAUWH FODH3OHTOB B NpodHJe), CBOMCTBA TeHETH-
YeCKH OCMBIC/IeHb Yepe3 KiaccHpukaumio DIl u rpynnHpoBky
SIIIT ans kKaxaoro THMa MoYB M KOMOHMHauus csoiicts u IIIII B
KaXXJIoM THIe NMOYB CBs3aHa C OmpefieIeHHHIMH (aKTOpaMH IOUYBO-
o6pa3oBaHus.

B nepcrnexkTHBe, BEPOSITHO, OKaXeTCA BO3MOXKHBIM OXapaKTepH-
30BaTh KaX/IbH MOyBeHHHHA NpodHIb He TOJbKO HaGOPOM CBOMHCTB,
HO U ABOHHBIM Hab6opoM IIIIT— akTyaJNbHBIX H 3KCIEPHMEHTAJbHO
H3y4eHHBIX B IOYBEe-MOMEHTE H <«OTHEACTBOBABLIMX®» H pPEKOH-
CTPYHPOBAHHBIX II0 CBoficTBaM mouBbi-mamsitd (Tapryaesn u 1ap.,
1974).

Kpome Toro, Ha 3TOH OCHOBe BO3MOXHa pa3paboTka U cOGCTBEH-
HO MPOLIECCHBIX KJacCH(PHKalHfA NOYB IyTeM INPSMOr0 HCIOJb30-
BaHHs CBeIEHUH O mpoueccax, HAYWHX B NouyBe-MoMmeHTe H cdop-
MHPOBABIIHX mO4YBY-naMaTb. OueBHAHO, TakKHe KJjaccHHKAUUHA
6ynyT UMeTb NPHHUUNHAJbHHE OTJAHYHA OT CyOCTAHTHBHBIX T€HETH-
YeCKHX HepaPXHUECKHX KJacCH(QUKALMH NOUYBHI-NAMSITH H MNOYBHI-
MoMeHTa. BMecTe ¢ TeM Bce 3TH HE3aBHCHMblE KiaacCHbHKalWH,
MO-BHAUMOMY, MOTYT OHITh OGBeNMHEHBI B KOODIHHATHOH CHCTeMe.
WHbIMH cJOBaMH, MOYBa B LEJOM KaK KOHKDETHbIH 0OBEKT H3yye-
HHsI MOXeT OBIThb OnpejiefieHa B YeTHIPEX He3aBHCHMBIX KJjaccHbpu-
KalHusX; a) KaK [0YBa-NaMsATh, 6) KaK MOYBA-MOMEHT H KaK pe3yJib-
TaT: B) COBPEMEHHHX H T) OBIJBIX TOYBEHHBIX IPOLECCOB
(«mouBa-npouece»?).

CuenyollnM BaXKHHIM BHBOAOM IJS KJAaCCHOHKAUHOHHOA TpoG-
JIeMBbl SIBJSIeTCA BHIBOA O NMPHHIHNHAJIBHOA HEBO3MOXKHOCTH NPSAMOTO,
HeoNnoCpPeJ0BAHHOTO, HCHOJb30BAHHS B NOYBEHHOH KJaaCCH(PHKALUH
cBelleHHH 0 (daKkTopax noyBoo6pa3oBaHHsl U TeM OoJjiee BBeleHHe B
MOYBEHHYIO KNacCHPHKaLHI0 PaKTOPHBIX TAKCOHOMHYECKUX YPOBHEH .
DTOT BHIBOJ sICEH YK€ H3 aHaJU3a OCHOBHOM NOKy4aeBCKOH aKCHOMBI
0 NMOYBe KaK CaMOCTOSITEJBHOM €CTECTBEHHOHCTOPHYECKOM TeJe,
¢yukuny daxropos nouBoobpasosanus. [IpsmMoe BBedeHHe B KJac-
CH(HKAUHIO MOYB XaPaKTEPHCTHK (PaKTOPOB NpeBpalllaeT ee U3 Kiaac-
CH(HKALHH «CAMOCTOSTEJbHBIX NPHPOAHBIX TeJM» B KJacCHOHKAUHIO
6oJiee IHPOKHX NPHPOAHBIX 00bekroB (JaHAwadToB, GHOreoUeHO-
30B, 3KocHcTeM). KpoMe Toro, aHa/au3 HeOJOKyuaeBCKOH (opMybl
COOTBETCTBHS B €€ Da3BepHYTOM BHJE NOKa3hiBaeT, YTO [AeHcTBHE
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coBpeMeHHHX (aKTOPOB COCTaBJSET TOJbKO YacTb (BO MHOTHX CJy-
yasix HeboJbiyi0) oOWIEro AeHCTBHA (PaKTOpPOB-NOYBOOOpasoBaTe-
Jell, chopMupoBaBLINX HalJal0AaeMblH B HacToslllee BPeMs 3peJiblii
NOYBEHHHIH NPOQHIID.

IlopuepKueM, 4TO CKa3aHHOe HH B KOeM cJjyuae He yMaJseT TOro
60/bIIOTO HAyYHOTO 3HAYeHHs, KOTOpPOe HMeJH H HMeIOT (aKTopHbIe
rPYNIHPOBKH NOYB (T. €. TPYNNHUPOBKH He N0 COOGCTBEHHBIM CBOHCT-
BaM IIOYB, a IO YCJOBHAM cpefbl). OnpefesieHue MeCTa IOUBLI B pak-
TODHOH CHCTeMe KOODJAHHAT — 5TO MOLUHBLIH MeTOoji MO3HAaHHS MOYB
M IIOYBEHHOTO NMOKPOBa, KOTOPBIA NMO3BOJSIET H3yuaThb reorpaduye-
CK¥e H reHeTHYecKHe 3aKOHB (POPMHPOBAHHSA IOYB, MPOrHO3HPOBATH
W3MEHEeHHs TI0YB H IIOUBEHHOTO IOKpOBAa B OyAyileM (B TOM YHCJeE
H IIDH HanpaB/IeHHOM eCTeCTBEHHOM HJIH aHTPONOreHHOM M3MEeHEeHHH
¢dakTOpoB NouB0O6Gpa3oBaHusd). BO3MOXKHOCTH 3TOr0 Meroga MOTyT
OBITh CyLIeCTBEHHO pacUIHpPEHbl 3a CYeT BBEJAeHHS BPEMEHH Kak ca-
MOCTOSITeJNIbHOH (paKTOPHOH KOOpAHHATH.

AHanu3 HeoJOKyuaeBCKOH (OPMYJBI COOTBETCTBHS U IIOAXOA
K NOYBe KaK K JBYEJIHHOMY IIDHPOJHOMY TeJy NO3BOJISIOT OCMBICJIHTD
H PAJ METONOJOTHYECKHX acleKTOB H3yueHHd mouB. OrpaHuuumcs
TOJbKO HECKOJbKHMH NIPHMepaMH.

Cefiyac BO MHOTHe HayKH O 3eMJle aKTHBHO BHeAPSAIOTCS METOAH
MaTeMaTHYeCKOro MojenupoBaHHs. [IpH 3ToM OGBIYHO BO3HHKAET
BaXHelllas npo6JeMa: 4To sBJAseTCd OOBEKTOM MOAEJHPOBAHHA?
Kak npaBuso, NONLITKH NOCTPOUTh MOZENH AJS TOro 06beKTa, KOTO-
pHI CYUHTAJICH OYEeBHAHBIM AJ51 AaHHOH HAyKH JO NMEpHOLA ee MaTe-
MaTH3allUd OKa3blBAIOTCSA TPYAHO- HJAH BOOOLIE HEBBIIOJHUMBIMH.
O61bexkT MOAEAHPOBAHHS OKAa3blBACTCA «Pa3MBITHIM» (MHOTHe GHOJIO-
THUeCKHe, re0JIOTHYecKHe, reorpaguyeckie OOBeKTH). TaKHM Xe
«PasMHITHIM» AJIS1 MOJAEJHPOBaHHA OOBEKTOM SBJAETCH H IOYBa
B LIeJIOM.

HeonokyuaeBckasi ¢popMyJia COOTBETCTBHS B €€ Pa3BepPHYTOM BH-
Ie TOMOTaeT 0CO3HaTh OObeKThl MOJEJHDOBaHHSA B IOUBOBELCHHH.
ITo-BuauMoMy yxKe cefiyac MOXHO I'OBOPHTb O HEOOGXOAMMOCTH pas-
JAYaTh 1o KpaiHel Mepe TpH THna MmofeneH: 1) ¢pyHKuHOHaABHYIO
MOJle/b NOYBBI-MOMEHTA KaK KOMIIOHeHTa CeTONHSILIHHX JaHAmad-
TOB (3KOCHCTeM, GHOreOLEHO30B); 2) HCTOPHKO-TeHETHYECKYIO MO-
AeJb MOYBBI-MAaMATH (PEKOHCTPYKIHS MO CBOHCTBAM [OYBHI-NIA-
MATH (akTOpoB M mpoleccos ee obpas3oBaHHsi); 3) MojeJb B3aH-
MOJAEHCTBHSA IOYBBI-MOMEHTA H IIOYBBLI-NIAMSITH B MOYBE B LEJIOM.

Ins naneoreorpada HanGobLIHI HHTEPEC KaK 0GBEKT H3YYeHHUS
fipefcTaBJsgeT NOYBAa-NaMATb, B KOTOPOH 3anucaHa HHQopManus
O Pa3BHTHH NPHPOJHOH Ccpeldbl 3a [JHTEJNbHBIE OTPEe3KH BPEMEHH.
OnHako, BoccTaHaB/NHBaA JaHAUA(THYIO CpeAy MO CBOHCTBAM MOY-
BHI-TaMSITH, CJedyeT OYeHb OCTOPOXKHO HCIOJb30BaTh METOX aHaJo-
THH C COBPEMEHHHIMH JMaHamadTaMu, HMes B BHAY, YTO OTPaKeHHe
reorpaHyeckod cpefibll B CBOHCTBAaX NOYBBLI-MaMATH IPOHCXOAHT
HealleKBaTHO (Aaxe B MOHOTEHETHYECKOH MOZeJH noyBoobpaso-
BaHHs).
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Has nanpmadroBena (skosora, OGHOreoueHosora) OGDBEKTOM,
KOTOpHIH HauboJiee OLICTPO H BCECTOPOHHe (HO He MTHOBEHHO H He-
afieKBaTHO!) oTpaxkaer cerojHsilliHee COCTOSIHHE TreorpaduyecKoi
CpeAbl, BO MHOTHX CJydasiX CTAaHOBHTCSl He NOYBa-NaMsTh, a NOYBa-
MoMeHT. [ToyBa-naMsaTh MeJJieHHee H B MeHbIleH CTEeNeHH OTpaXaeT
CErORHSLIHIO CPeny, H, KpoMe TOro, ee OTPa’KeHHEe B MOYBE MOXeT
6biTb 3aTylleBaHO 60OJbIIMM KOJIHYECTBOM YCTOHYHBO 3aNHCaHHOH
HHopMauuu o OBLIBIX CTaOHJbHBIX COCTOAHHSAX (AaKTOPOB M Jaxe
06 HX KPaTKOBPEMEHHBIX, HO 3KCTPEMaJIbHbIX BO3MYLIEHHSAX.

IlpaBunbHblél BEIGOp 06beKTa (IOYBA-MaMATh, MOYBA-MOMEHT
HJIH onpejesieHHass KOMOHMHALHs HX CBOHCTB) Upe3BHIYAfHO BaXKeH
AJISl 1eJIOTO Psfia TEOPeTHUEeCKHX W MPHKJAJAHBIX AHCUHIIMH: yye-
HHSl O JIHTOrede3e, F€OXHMHUH JaHAA(DTOB, YUCHHA O METOLaX F€OXH-
MHYECKHX NMOHCKOB IOJIE3HBIX HCKONaeMbIX, METHOPALHUH, IECOBOACT-
Ba, yYeHHS O 3alllHTe CPeAnl, «JIaHAMaPTHOH QYTYypOJSIOrHU» H T. I

OcTaHOBUMCA Ha HEKOTOPBIX CJEACTBHAX H3 PacCMOTPEHHBIX
BHIIle TEODETHYECKHX MOJIOXKEHHH /s arponoyBoBejeHus. B nacro-
sillee BpeMsl Ui HYXKJ{ CeJbCKOro X035 IHCTBa COCTABJSIOTCS NOYBEH-
Hble KapThl, 06 beKTOM KOTODPBIX SBJAAETCH IVaBHBLIM 06pa3oM nouBa-
naMaTtb. OrpoMHasi poJb 3THX KapT oueBHaHa. O6pasHo rosops,
OHH NpeACTaBJAIT co60li (QyHAaMEHT H CTpPaTerHYecKyil0 OCHOBY
IJIsl IJIAaHUPOBAHHS CeJbCKOro Xxo3siiictBa. Ho asas  TakTuyecKHX
neJieH, AJ1s1 KOHKPETHOH cerofHsllIHeHd onepaTuBHOH paboTHl Heole-
HEMYIO YCJYT'y MOTYT OKa3aTb KapThl IIOYBHI-MOMEHTa. YXe ceffyac
NPHHATO NEPHOAHYECKOE COCTABJEHHE arPOXHMHUUECKHX KapTOrpaMMm
H TIpOBelleHHe COJIeBBIX cheMOK. Ha ouepenn perynasipHoe mepuomu-
4eCKOe KapTHPOBAHHE NMOYBLI-MOMEHTA C OTpaXKeHHeM BCEX OCHOBHBIX
MOGHJbHBIX CBOHCTB: KOHLUEHTPALUWH PACTBOPOB, COAEPKAHUS NMHUTA-
TeJbHbIX BellecTB, GHOJOTHYECKOH aKTHBHOCTH (B TOM uucJae dep-
MEHTATHBHOH), BJIaXKHOCTH, TEMIEPaTypH, CTPYKTYPHOrO COCTOSIHHS
i 1. 0. Mcrnoab3oBanne AHCTaHUHOHHBIX METOLOB (H B TOM UHCIE,
KOCMHYeCKOH ChbeMKH) B COYETAHHH C aBTOMaTH3auueHd 06paboTKH
uHdopManun npH nomowH DBM genaer 3Ty axkTyasbHYI0 Hay4yHO-
POH3BOACTBEHHYIO NP0O6JeMy BIIOJHE BHIIOJHHMOH TEXHHUECKH yXKe
B Hacroslilee BpeMs.
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BHOTEOLLEHOJIOFHYECKAS TEOPHUSA
JAUHAMUKH NOoNyJsiUHHN PACTHTEJbHOAIAHbBIX
JIECHBIX HACEKOMBIX

I1. M. Pagec

(JlaGopaTopus aecoBepenus AH CCCP)

B s3apmaun Hacrosiell paGoThl He BXOAHT NOCTPOEHHE MaTeMaTH-
yecKo#l Mojeau paccMmaTpuBaeMoro sBieHHsa. Onnako paspaborka
TEOPHH AHHAMHKH HOMYyJSUHH HMeeT LeJbI0 NMOCTPOECHHE CHCTEMBI.
Ha 370 HanpaB/jieH aHa/ M3 HaKONUBLIMXCA MaTepHAJOB C 1eJbIo
BBISIBJEHHST (aKTOpPOB, BO-NEPBHIX, OOYCJOBJIHBAIOUIMX HCXOMHBIE
BEJUUYMHBl MOMYJSIUUH, BO-BTOPHIX, BLI3bIBAIOLIHX OTKJIOHEHHA OT
9THX BEJHYHH M, B-TPETbUX, IPOTHBOLEHCTBYIOIUHX OTKJOHEHHAM
M BOCCTaHABJHWBAIOIKX HCXOJAHblEe COOTHOIWEHHA. TakuM 1nyTeM H
HOJIXKHA OblTb BHISIBJIEHA CHCTEMa B3aHMOAEHCTBYIOIIHX 3aKOHO-
MepHOCTel, cnoco6Has MOKas3aTh CBA3H MexJy HabJioaaeMbHMB
¢daxkramu. OTBeuaolyo 3THM TpeOOBaHHSIM CHCTEMY MOXKHO OyjeT
H (pOpMaJIH30BaTh, H MOJEIHPOBATh.

MarepuaJjioM NJs TPOBEEHHOTO HCCJAENOBAHHS NMOCAYXKHIH CY-
LIeCTBYIOLHE TEOPHH, CONOCTaBJACHHbIE C (PAKTaMH, KOTOPLIM OHH He
MOTYT JaTb yAOBJETBOPHTEJbHOTO OODBACHEHHS, a TaKXKe HAKOIMB-
lHecs 3a NocjejHee BpeMs HOBble NOAXOIH K II03HAHHIO JHHAMHKH
nonyJasiuHi.

[TpakTHueckass HeoOGXOAUMOCTb B OGBACHEHHH paccMaTpHBae:
MbIX SIBJIEHHH oueBHAHA (yXKe ¢ cepeiuHn XV CTOJIETHS B JIECHOM
xossaiictBe ['epMaHuu, HanpuMep, PeryJ/sipHO YYHTHIBAJH OIYyCTOLIe-
HHSI, HaHEeCEHHBIE BPEJUTESIMH).

HayuHoe npencraBjaeHne 0 JHHaAMHKe NMONMYJASLHMHA CKJIaAbIBaIOCh
ewe B cepenude XVIII B., Bo Bpemena K. JIuHHes, KOTOpHI# NOKa-
3aJl, YTO PA3MHOXKEHHE DACTeHH! H JKHBOTHBIX HAET B reoMeTpHue-
cKoli nporpeccun. Yepes crosetHe B «IIpOHCXOXAEeHHH BHEOB»
Y. JlapuHa OulJIO OKa3aHO, YTO CTPEeMJIEHHe KaxAOro BHAA K He-
OrpaHHYEHHOMY Da3MHOXKEHHIO CONpPOBOXKAaercsd rubeabio 6oJbluel
HaCTH MOTOMCTBA OT BO3JEHCTBHSI BparoB M HeGJaronpuATHHIX yc-
JIOBHH cpelbl. 9Ta 3aKOHOMEPHOCTh Obljla MOJNOXEHA B OCHOBY MHO-
HX TEODHH JHHAMHKH YHCJEHHOCTH NONYJSLHHA: pacTHTEJbHOSI-
HBIM HACEKOMBIM IIPHIHCAJH CTPEMJIeHHe K HeOpDaHHYEHHOMY pas-
MHOXKEHHIO, a UX BparaM — CIOCOGHOCTb NMOJAABJASATb PAa3MHOMKHB-
fIgecs MOMyJIsILMH.

BaxXHBIM 5TanoM B pa3BHTHH TEOPHH 3TOrO B3aHMOJEHCTBHS
OblJIO NpPeNCTaBJEHHE O «3aBHCHMOCTH OT ILJIOTHOCTH», KOTOPOE
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B CepellMHe HAlllero BeKa IIHPOKO PpaclnpoCTPaHHJIOCh B 3KOJOTHAR
KHBOTHHX. CYILIHOCTb €ro COCTOHUT B TOM, YTO NOBLILIEHHe HJOTHO-
cTH (T. €. YHCJEeHHOCTH 0coOell Ha elHHHIY IPOCTPAHCTBA) NMOMYJs-
unu ¢urodara yayduiaer ycJOBHS AN TNONMYJNSHH ero Bparos:
yMeHbLIAeT 3aTPaThl BpEMEHH H 3HEPTHH Ha IIOMCK H mnoTpebJeHHe
JKEPTBbI, CHHXKasl TeM CaMblM KOHKYPEHUHIO B NMONYJSALHH XHIIHHKA.
Ycuausilieecsd NpH 3TOM T0JaBJeHHe NMONYJSALHH XKePTBH YBEJHUH-
BaJ0 MOHCKOBHIE TPYIHOCTH XHIIHHKOB H Iapa3HTOB: B HX IONy-
JASAUHAX NOBHIIAJach KOHKYpPeHUMs, OHM BHIMHpAJH HJIH MHrpHpO-
BaJiH B JpyrHe MecTa, uto ocaabiasio ux nmpecc. Torna y momyas-
uud ¢utodara Bo3HHKAJa HOBAasi BO3MOXKHOCTb OCYLIECTBHTb CBOE
CTpeMJIeHHE K MaCCOBOMY Pa3MHOXKEHHIO.

Takoe npejacraBieHHe, KaK Kasajocb, DacKphbIBAJO CYUIHOCTb
aBTOMAaTH3Ma NPHUPOAHBLIX siBJeHUH. [IpakTHUeCKH OHA mNOATBEPK-
JaJjach TeM, YTO B KOHIE NMEePHOJOB MAaCCOBOTO Pa3MHOXKEHHs, Kak
NIPaBHJIO, HaKaNJAUBAIOTCH OOJbUIHE KOJIHYECTBA XHMUIHHKOB M Mapa-
3utoB. OHM JOBOASIT YHCJAEHHOCTb Nomyasiuuu curodara Lo Mu-
HMMYMa, TOC/Je 4Yero H CaMH CTaHoBsTcs HeoOblyaiiHo pej-
KHMH.

Teopun pMHAMUKM MONyJsUMH (Kak 3anafHOEBpONeHCKHEe, TaK
H HEKOTOpBle aMepHKaHCKHe, a TaKikKe aBCTpaJHHCKHe) OblIH KpH-
THYECKH INePecMOTPeHH KpPymHbIM 3KojoroM IlIBeparderepom
(Schwerdtfeger, 1968), KoTopmii NpeasoXHJI «HHTEIPHPOBAHHYIO»
TEOPHI0O JHHAMHKH YHCJEHHOCTH NONYJSUHI XKUBOTHHIX. CYTh ee CBO-
AUTCS K TOMY, YTO YCJIOBUS CPelbl AETEPMHHUPYIOT aMIIUTYLy KoJie-
GaHuil NAOTHOCTH NONYJSILUK OT KpailHedi MHHHMaJIbHOH BEJIMYMHHI,
JulIb obecrneynBalolllefl CyliecTBOBaHMe BHIA, A0 HAMBBICUIEH, HC-
yepmbiBalollel eMKOCTb cpelbl. DTH KoJeOaHHS JHMHTHPYIOTCSA
JU60 <«IPOCTBIM» DEryJATOPHBIM KOMIJIEKCOM (KOrxa ReHCTBYIOT
TOJIbKO 3aBHCHMblEe OT IJOTHOCTH (PaKTOPhl), JHOO «CJIONKHBIM»
(c yyacTHeM H He3aBHCHMBIX OT IJIOTHOCTH, T. €. CayuaiiHelX ¢akTo-
pOB); Takas peryJsuus obecleuHBaeT YMeHbIUEHHE IJIOLOBHTOCTH
¥ MMMHTpalHH, a TakXe HNOBHIIEHHe CMepPTHOCTH H SMHIDalHH.
$aykryanus (kone6aHHe) Y, B YaCTHOCTH, MacCOBOe pa3MHOXeHHe
BO3HHKAIOT BCJEJCTBHE yBeJHUEHHSE €MKOCTH CPelbl, JONMyCKaIOLIero
MOBBIILIEHHE TIJIOAOBHTOCTH H HMMHIPAllHH U CHHXXEHHe CMEepTHOCTH
1 sMurpaiuu. B kavectBe npumepa llIseparcderep npuBoAUT yBeH-
YeHHe YHCJa JOCTYNHBIX AJs 3acesleHHsSI KOPOelaMH JepeBbeB, T. €.
IO CyHeCTBY POCT KOPpMOBOI 6a3Hl.

PacnpocrpanenHas B CCCP «cHHTeTHYeCKasi» TeOpHUs AHMHAMHKH
YHCJNEHHOCTH HaceKoMblx (Bukropos, 1971), ouenb GnH3Kast K «HH-
TEeTpUPOBAaHHON», 6a3UpyeTcs Ha CAEAYIOUIHX MOJoKeHHsX. Kaxnon
NonyAsuuH HNPHCyUla ONTHMAaJbHasi MJIOTHOCTb, YTO OOeCneyHBaeT
HOpMaJibHble COOTHOLIeHHUS B OuoueHose. CuyualiHble H3MeHEHHSA
MJOTHOCTH BbI3BIBAIOTCH MOJAH(DHUHPYIOIIHMHE ((PH3HYECKUMH HJIH
KOPMOBLIMH) (aKTOpaMH; 3TH HapyUIeHHs peryJaupyioics (Bos-
BpallaloTCH K HOpPMe) NesiTeJbHOCTbIO OHOTHYECKHX, 3aBHCHMEIX OT
NJIOTHOCTH KEPTBH (PaKTOPOB — XHLIHHKOB, Napa3HTOB — H KOHKY-
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pennues. Takum o6pasom, KojeGaHHs YHCAECHHOCTH MNPEICTaABJAIOT
co60il aBTOMAaTUUYeCKH peryJHpyeMblil npouecc.

JByM mpuBeneHHbIM (H MHOTHM HEHAa3BaHHBIM, HO MPOAaHaJH3H-
posanubiM HIBeparderepoM) TeopHSAM MOXKHO NpPENbSIBHTL HECKOJIb-
KO OOLIKX npeTen3uii: 1) B HUX OTCYTCTBYeT onpeleseHHe CYIIHOCTH
H rpaHHL MONYJSALHKH, T. €. TOH COBOKYMHOCTH (CHCTeMbl), KOTOPOH
CBOMCTBEHHBl 00CyXKJ1aeMble BHYTPeHHHe (BHYTPHIOMYJSIHOHHbBIE)
H BHellHHe (MEeXMONMyJsHUOHHBlE) INpOLEeCcCH; 2) He OupeneseHa
«HaJICHCTEMa», B KOTOPYIO (DYHKIHOHAJIbHO BXOAHT H OT KOTOPOiH
3aBHCHT NMONYJALHSA; 3) YNYLIEHO H3 BHHMAaHHA TO 06CTOATENbCTBO,
4YTO NJOTHOCTS NONyJAsiUuMi ¢HTOPAroB NOBHINAETCH KaK peakuus
Ha yJYyuylleHHe YCJIOBHH NHTAHHA, a COBCEM He BCJEACTBHE CHOHTAH-
HOTO CTpeMJIeHHs K GecrnpenesbHOMY Pa3MHOXKEHHIO, KOTOpoe 00blg-
HO OrpaHHYEHO COOTHOIIEHHSIMH B GHOreolleHOTHYECKOM Hpolecce.

i popMHpOBaHHS MOCJHEIHETO apryMeHTa 6oJbllioe 3HAayeHHe
HMeJIo0 HabJoleHHe, YTO MaccoBble Pa3MHOXKEHHS JIeCHHX (H psla
CeJIbCKOXO3SIACTBEHHBIX) PACTHTEJbHOSIHBIX HAaCEKOMBIX, KaK Npa-
BHJIO, CJElyIOT 3a NEepPHOJOM 3aCyULIHBHIX JeT; 3T0 OOGOCHOBAJO
nossienue B 20-x ronax XX B. «reopun noroxawi». B CIIA, Hampu-
Mep, NpPHHATO OJNAaronpHATHHIE JJIS HACEKOMBIX CHTYalUHH HOroinl
Ha3blBaTh <«KJAHMAaTHYeCKHM BbicBo6oxaeHHeM» (climatic release)
NONYJSIHHA OT NOLABJEHHOCTH KOMIJIEKCOM (DaKTOPOB CDeibl H Ha
3THX CHTYalHsX OCHOBAHO NPOTHO3HPOBaHHE BePOSITHOCTH Macco-
BEIX Pa3MHOXeHHH.

H ne Tosbko B CILIA pacnpocCTpaHHIOCh MHEHHe, YTO MOCKOAbKY
BCIBILIKH Pa3MHOXEHHS CIelYIOT 3a CHTyauHel morof, 6JaronpHsr-
HBIX [JI BpelHTeJsel, MOCTONIbKY 3TH NOroAbl W e€CTb ¢akrop, OT-
KJIOHSIOIHHA MJIOTHOCTH MONYJSUHE OT 0ObuHOH BesuunHe. Hekoro-
pHe aBTOPHI CBA3BLIBAIOT MAacCCOBble Pa3MHOXKEHHS C THIAMH aTMo-
cepHofi uupkyaauuu (Bopouuos, 1957) uau ¢ mepuomzaMu coJ-
HeyHO# aKTuBHOCTH (DenkeBuu, 1964), MOCKOJBKY OT 3THX SIBJEHHH
33aBHCAT NO-CYLIECTBY BCe IpOHecchHl, NMPOHCXONsUIHe B GHoChepe.

Mexny TeM B mepHOAH 6JIarONPUSITHHIX MOTOM BCHBILIKKH APOHC-
XOIAT He IO BCEMy apeaJsly BPelMTeJsi, Jaxe He BO BCeX 30HaX Mac-
COBOTO Da3MHOXKEHHS M He BCerhga [OBTOPSIOTCH B TEX XKe MecTax
9THX 30H. Bo3HHKaer BONpPOC — KaKOB MEXaHH3M BO3AeHCTBHS MO-
TOAbI?

Psn coBeTCKHX 3KOJIOrOB 3alIKIIAIOT BO33PeHHE, UTO GJaronpH-
ATHbIE NOroAbl BO3AEHACTBYIOT HA MONYJSLUH PACTHTEIbHOSIHBIX Ha-
CEKOMbIX He HEMOCPEeACTBEHHO, a yepe3 KopM. Pynnes (1933, 1934)
NOJIOXKHJ HayaJo HCCAeJOBAHUSIM, IOKa3aBUIUM NPHYPOUYEHHOCTh
0YaroB Pa3MHOXKeHHs JHCTOXBOEIPLI3YLIHX BpeAHTENeH K THIaM Je-
COPAaCTHTEJbHBIX YCJOBHH, B KOTOPBIX, BO3MOXHO, ocaalbJjeHH ¢u-
3HOJIOTHYECKHE OCOGEHHOCTH JepeBbeB, KOTOPhle OOHYHO 3allHIIAIOT
HX OT BpeXHTeJel, T. e. CALepKHBAIOT NMHTAaHHE PACTHTENbHBIMH TKa-
HaMu. On xe (Pynnes, 1936) nokasaJ 3HaueHHe KayecTBa IHINH
NIt Pa3BHTHSA H IVIONOBUTOCTH HEMAPHOTO LIeJKONpsSAa H cooGIIu,
uro ewe B HawaJe 30-x rogoB A, M. MibHHCKHA yCTaHOBHA 3aBH-
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CHMOCTb Beca KYKOJOK U AHIENPOAYKIUHH 6aboueK COCHOBOH COBKH
OT CTENeHH IOBPEXKIEHHS] XBOH FyCEHHLAMH, T. €. OT OCOGeHHOCTeN
nurauns. [losgaee HMabnuckui (1938; «Hapsop, yder H mnporxHos
MaccoBHIX pa3MHOXeHHH», 196D0) ormewaJ, 4TO 3acyllJHBas MOTrO-
Ja, YCHJIHBAs Npolecchl aCCHMHJAIHH B JHCTBE H XBOE, CHOCOGCT-
ByeT 060ralleH IO HX THTATeJbHBIMH BeIECTBAMH.

B cepenune 30-x ronoB OHJIO HAa4aTO H3yueHHE OCMOTHYECKOTO
JIaBJIeHHS B COCYHaX JepeBa KaK IOKasaTess ero YCTOHYHBOCTH
npotus spenuteneil (ITosoxkenues, 1953). Hccnenopanus, BhISBHB-
wye ocaabienye COMPOTHBANEMOCTH JepeBa, 3HaMeHyeMoe yJyylle-
HHEeM KODMOBHIX OcoGeHHOCTell ero TKaHed Aasi HaceKomux (Ipu-
manbckui, 1958; IMonoxenues, Xanncaamos, 1962, u np.), o6ocHo-
BaJH BHIBOJ, YTO HE TOJIbKO CTBOJIOBHE («BTOPHYHBIE»), HO H Bpe-
IWTeNH 3eJeHBIX TKaHeHl («MepBHYHBHIE») HaAMalaloT Ha pPacTeHHS,
HEeCKOJIbKO YTPaTHBIIHE CONPOTHBJIAEMOCTb; CJeI0BaTeJbHO, Pa3JH-
M MEXAY «MePBHUHBLIMH» H «BTOPHYHBIMH» IO CcylilecTBY HeT. Pya-
Hep (1962) naubosee mosHO chOPMYJIHPOBAJ 3aBHCHMOCTb KOPMO-
BHX OcoGeHHOCTeN JApeBeCHBIX pPacTeHMH OT HX (PU3HOJOrHYECKOTQ
COCTOSTHHS.

HasBaunble BHIIIE COBETCKHE JIECHHIE SHTOMOJOTH, K KOTODHIM
npucoennHuics u abrop (Padec, 1964), cornacHsl B TOM, YTO CTH-
MYJIOM MacCCOBOTO Pa3MHOXKEHHs JIECHBIX BpeJHuTesNed CIYyXKHT yJayd-
lIeHHe MHTAaHHA (IOBBLIIEHHE KayecTBa KOPMa, €ro JAOCTYIHOCTH
M BO3MOXKHOCTeH NmoTpebJieHHA), YTO BJieyeT 3a coGOH YBeJHUeHHe
YIHTaHHOCTH, a2 OTCIOAAa H MJIOJXOBHTOCTH. DTOT NPHHLIHI 3aBUCHMO-
CTH JEATEeNbHOCTH CENbCKOXO3AACTBEHHHNX BpeluTesefi OT KauecTBa
kopMa nomnepxusaor H. f. IMonskos (1950), 1. M. Illamupo
(1966), H. A. BuanxoBa u np. (1969).

IIpencraBneHne o TOM, 4To (PH3HOJIOTHUECKOE COCTOSIHHE KOPMO-
BHIX ZiepeBheB HMeeT G0Jiblloe 3HaUEeHHe JJIs MUTAHHS 3THX HacekKo-
MBIX, ObJIO Ha3BaHO TpodHuyeckofi Teopmelt (Boponuos, 1963).
B panpHeHUIHX AHCKYCCHAX TaK NPOAOJIKAJH HasblBaTh CHOPMYJIH-
posannyio 1. ®. Pynuesnm (1969; Pynues, CMensanen, 1969) teo-
PHIO YCTOHYHBOCTH. YCTOHUHBOCTb 3[€Ch OHpPENe/ISIeTCAd 3aUlHTHBIMH
CBOHCTBAMH NIOKPOBOB, a TaKXe COJAepXaHHEM B DaCTHTEJbHBIX
TKaHAX 3aIIMTHHIX BeulecTB (y XBOMHBIX — 3TO rJ1aBHbIM 06pa3oM
TEPIEHOHA) C PENeJNJIEHTHHIMH H TOKCHYECKHMH CBOACTBAMH; HX
KOJHYECTBO H KAaUECTBEHHHIH COCTAaB 3aBHCAT OT YCJIOBHH NpoOH3pa-
cranus (T. e. CyIlecTBYIOT 6GoJiee H MeHee YCTOHUMBBIE APEBOCTOH),
a TaxXe OT H3MeHeHHH (PH3HOJOTHYECKOr0 COCTOSHUS AepeBbeB. 3a-
IATHbIE BelleCTBa INPENATCTBYIOT BBIXKHMBAHUIO HACEKOMBIX Ha
yCTOHUMBBEIX JlepeBbsiXx. MaccoBoe pa3mHOXEeHHe pacCMaTpHBaeTCs
KaK CJIE€1CTBHE NOTePH KOPMOBBHIM PACTEHHEM YCTOHYHBOCTH, CJAEJCT-
BHE YMEHbLIEHHS B €ro TKAHAX BEIIeCTB, TOKCHYHBIX IS JTaHHOrO
BHIA.

CdopmyaupyeM ocHOBHOe pa3HOriacHe Mexiy HauboJee pac-
NPOCTPAaHEHHLIMH TEOPHSIMH, C OXHOH CTOPOHE!, H NPEACTABJIEHHIMH
HEKOTODPHIX JIECHBIX 3HTOMOJOroB (K KOTOPBIM OTHOCHTCA M aB-
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tTop) — ¢ apyroit. IlepBbie yTBepXKAalOT, YTO NOBHILIEHHE IJIOTHO-
CTH nomyJsuu#i (MaccoBoe pa3MHOXeHHe) (HTODAroB NMPOHCXOMHT
B pesyJbTaTe MOBHILUEHHS eMKOCTH cpean (IIeeparderep) uau
BO3jelicTBUA MoaudHUHpyomwux ¢akropos (Bukropos); 3a pas-
MHOXeHHeM ¢uTodaros (B CHJY 3aBHCHMOCTH OT IIOTHOCTH MOIY-
JSUHH XepTBH) MOBHIIAeTCHd MJAOTHOCTb TOMYJNSAUHHA XHIHHKOB H
NMapasuToB, KOTOPHE H OCYLIECTBJSIOT CBOIO PEryJSTOPHYIO (GYHK-
uuio. BTopble mosaralor, 4To MOBbIIIEHHE IJIOTHOCTH MNOMYJSUKY
¢HTODAaroB MPOHCXOAHT B OTBET Ha YJYyullleHHe YCJOBHH NHTAHHS
(ynydmenue KauecTBa KOpMa, HCHOJb3yeMOe NPH HaJuyuu Ojaro-
NPHATHLIX TOTOJ B COOTBETCTBYIOUIHE MEPHOAB) H, C/eL0BATeNbHO,
caMo 1o ce6e HMeeT PeryJsATOPHbIA XapaKTep B OTHOIUIEHHSX (HUTO-
tdar — pacrenue; Bo3LelicTBHe Xe Bparos Ha (urodaros npexcras-
JasieT coGoH peryJsanuio, OCYIIecTBAseMYyIO Ha CAeAyloleM TpodHue-
CKOM YpOBHE.

Peaxnus ¢urodaros, o HalleMy MHEHHIO, aHAJIOTHYHA peaKUuH
XHIIHHKA Ha MJOTHOCTb IONYJALHH XKePTBH, TAK KaK KayeCTBeHHOe
HJIH KOJIMYECTBEHHOE YJyullleHHe MHLIH Yy J1060ro noTpeGUTeNs CHH-
JKaeT 3aTpaThl BpeMEHH W SHEPTHH KaK Ha ee INOeJaHHEe, TaK H Ha
ycBoeHne. TeM caMbIM TOBBHIIIAETCS YMHTAaHHOCTb NoOTpebHTENel
H YBEJHUHMBAETCA ero MIOAOBHTOCTh. M TOWHO Tak XKe, Kak B 3aBH-
CHMOCTH OT IIJIOTHOCTH INONYJSIHH KepPTBH, NOTpebHTENb, Moenas
KOPM, YXYIIIaeT ero KauecTBO H yYMEHbIIaeT ero 3amac, a TeM ca-
MBIM H CBOH BO3MOXHOCTH CYIIECTBOBAHHS.

CoBeplIEHHO OYEBHIHO, UTO B NMEPHOMBI, KOrJa CHHXXeHa IJIOT-
HOCTb nonynasuuét ¢UTodaroB HJIH yMEHbIIEHO KOJHYECTBO HX KOp-
Ma, nHia (QyHKIHOHHDYET KaK peryJsaTop IJOTHOCTH NONYJAsSHHi
cBoux motpeburesei. OTHAKO U B HHTErPHPOBAHHON, H B CHHTETH-
4yecKofl TEOpHAX peryJsTopaMH NPH3HAHB JHIUb XHIIHHKH H mapa-
3UTHL.

Tak BO3HHK/IH ABa NPHHUHMNA GHOr'EOLEHOJOFHUYECKOH TEODHH:
NPH3HAHHE PACTUTENbHOrO KopMa ¢$akKTOPOM AHHAMHKM TOMYJSIHN
H NMpH3HAHHe IePHOAHYHOCTH DPEryJsITOPHOrO BO3XEHCTBHS (akToO-
poB (T. e. Bo3paXKeHHe NMPOTHB TOTO, UTO POJb PEryJAATOPOB BCeraa
NPHHAMJEXKHUT TOABKO XHIIHHKAM H ITapas3utam).

Onnaxko, npexje ueM H3JIOXHTb GHOreOLEHONOrHYECKYIO TEOPHIO
B 1eJIOM, Liejiecoo6pa3sHo PacCMOTPETh PSI NPHPOAHBIX SIBJEHHH,
4yTOOBl 1MOKa3aTh HeyOeAHTEeJbHOCTh MX OGDBSICHEHHS CYIIECTBYIO-
IMHMH TEOPHSAMH H NPEIJIOXKHTb HOBbIE MOAXOMH.

Kone6anusi YHCAEHHOCTH B mNONYJASUMSAX JECHBIX HACEKOMBIX
MOXHO CTPYNNHPOBATL B TPH THMA. [lepBBifi: NOCTOSIHHEIE OT roja
K ropy, He3HaYHTeJbHble Kojie6aHHst B NMONYJALHAX <HHIUGDDEpeHT-
HBIX», HIH «(POHOBHIX», BHAOB. STH BUAbI BCErJa BCTPEUAIOTCS C He-
6oabLIOH MJIOTHOCTBIO, €1a60 pearupyloT Ha H3MeHeHHS YCJAOBHI
H OKa3BIBAIOT HHUTOXKHOE BJHSIHME Ha cpexy. Bropo#l THN — uHKIH-
yeckHe Kosebanusa: 6OJblIHe pasaMYHA B IJOTHOCTH aKTHBHOR
yacCTH MOnMyaAuu#t (HanpuMmep, BpefuTened NJOLOB H CEMSAH B ypo-
XalHble ¥ HeypoxahHble ronn). [ToabeMb M NMaaeHHs HX COOTBET-



CTBYIOT YPOXKaHHOCTH KOPMOBBIX flepeBbeB. K TpeThbeMy THMY OTHO-
CATCH «BCOBLILKH» Pa3MHOXEHHS «MAacCOBBIX» BHJOB, KOTOpHE
CBOHCTBEHHH HEKOTODHIM BPeIHUTENfIM JEeCHBHIX Nopojd (HemapHHiH,
COCHOBHIH M CHGHPCKHH IUEJKONPSAABI, eJ0Basi JHCTOBEPTKA-NIOUKOe
B CeBepHoit AMepHKe H pAA Apyrux). Kaxkaas BcoellIKa MpexcTaB-
JsieT co60i UHKJ, HAUHHAIOWMACA HAaKONJIeHHeM H MOABEeMOM IIJIOT-
HOCTH, NEPEeXOASIHA B KDHU3UC NPH KyJIbMHHALWH YHCJIEHHOCTH H
3aKaHyHBawuHiics rubeabio mojaasJsioulero 60JbIIHHCTBA ocobeit
MONyAsAUMK. BCOBILKH, eC/iM H NOBTOPAIOTCHA, TO 4epe3 HeperyJsp-
Hble H HepejKo JJHTeNIbHbie NPOMeXyTKH BpeMeHH. IlaoTnocTh MO-
NyJASUH# MacCOBHX BHIOB KOJe6JeTCsl OT NOYTH a6COMIOTHOrO HHXK-
HEro mpejena 10 aGCOJNIOTHOrO BEPXHEro: B IEPHOABI JNEeNPECCHH OT-
JeJibHble 0COOH BCTPEYAIOTCS HACTOJbKO PEAKO, YTO OHH CTATHCTH-
YeCKH HeyJIOBHMbI, H KOHTAKTH [OJOB OCYUIECTBASIOTCA IOYTH
«UyJOM», a B MEPHOJAB MaKCHMyMa NJIOTHOCTH MacCOBBIe BPeJUTEH
YHHUTOXKaI0T KOPM HHOTA JO HYJS.

[TopuepkuBaeM, BO-NEPBHIX, YTO ONTHMAaJIbHAS NJIOTHOCTb IMOINY-
JasiuMii - puTodaroB, Kak NpPaBHJIO, XapaKTePH3YeTCs OTHOCHTEJbHO
HM3KHMH BeJHYHHAMH, He HapyalOIHMH CYlLIeCTBOBAHHE PpAacCTH-
TeJbHOCTH. Bo-BTOPHIX, [Jis1 Hee XxapakTepHa HeGosbIIasi aMIINTYa
KosneGaHHH, KOTOpas CBs3aHa C TOJOBBIMH Pa3JHUHSIMH METEOpPOJIO-
THYECKHX YCJOBHH M GJyKTyanusMu (Takxe B npejenax creuudu-
YeCKHX aMILIHTYJ) NPOAYKTHBHOCTH KOPMOBBIX pacTeHHH.

[Tonpo6yem npoaHasH3HPOBaTh KaXKAbIH M3 TPEX THIOB KoJseba-
HuH uHcaeHHocTH (daykryaumit) ¢urodaros. Paykryauun coHo-
BHX (MHAH(PGEPEHTHBIX) BHAOB OTPAHHUYHBAIOTCH TEM, UTO E€XKEroi-
HOe BeCeHHee HaKOIJeHHEe MOBPeXAeHHs, HAHOCHMOe HMH (POTOCHH-
Te3UPYIOLLEH 3ejleHOH Macce, KaK PaBHJO, MaJao3aMeTHO. Bosbiiun-
CTBO JIHCThEB HJIH XBOMH OKa3biBaeTcss HENOBPEXAEHHBIM, a Te,
KOTOPBIM HaHeCeH YPOH, NPOAOJKAIOT CHHTE3HPOBaTb. ¥ (POHOBHIX
BpejHuTenell crneundHYEeCKHX BParoB MaJoO H OHH He MOryt st dex-
THBHO CA€PXKHBAaTh HX uHc/aeHHocTb. HabaopenusaMu noKa3aHo,
YTO IOBHIIAIOIlafgcd BeCHOH oO6llas NOBPEXKJIEHHOCTb 3eJeHOH
Macchl BH3bIBaeT HaKONJeHHe B HeHl penesVIeHTHHX M APYTHX aHTH-
6uoTHyeckH nefcTByWOIUX BelllecTB. HakonuBuiasics pemesJeHIHs
He JonycKaeT AaJsbHeHIHX noBpexpaenuii (Padec, Cokoaos, 1976).
Takoe orpannueHMe MUTaHHSI QOHOBBIX BpeAHTeJeHd H3MEHeHHEM
KauyecTBa KOpMa yCTaHABJHBAeT Npejlesb HX pa3MHOXEHHUs, H H3
rofa B rofl AeTEPMHHHPYET HOPMAJbHYIO IJIOTHOCTb HX MONYJSHHA.

Kone6anusa BToporo THma — UMKJIHYHbIE H ¢ GOJbLIEH aMIJIHTY-
A0 —y ¢HTO(DAroB BHI3BIBAIOTCH OYEPERHBIM ypOXKaeM HJIH Heypo-
J)KaeM KODMOBBIX PacCTeHH, a y 3aBHCSIMHX OT HHX MJOTOSIAHBIX —
H3MEHEeHHSIMH IVIOTHOCTH nonyJsiuHH (pHTO(DAroB, KOTOPHIMH OHH
KopMsTcs. M3BecTHO, yTO /1 psAja HAaCEKOMBIX, HHTAIOLHXCS IJ0-
JaMH ¥ CeMeHaMH, XapaKTepHO BIajeHHe B AHamay3y Ha BpeMs
Heypoxainoro nepuona. OueBHAHO, UTo TaKHe H3MEHEHHS IJIOT-
HOCTH NONYJsALH# CBA3aHBl ¢ H3MeHEHHEM HX KODMOBHIX pecypcoB.
BoszeficTBHe BparoB Ha HX YHCJEHHOCTb He GBIBAET 3HAYHTEJbHBIM.
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Yro Kacaercss MacCOBHIX Pa3MHOXEHHH BpeAuTeael, TO XO4 3THX
cOGRITHH MpeNCTaB/JeH B TEOPHAX, H3JOXKEHHHIX B IEPBOM pasiele
HACTOSILEH CTaThbH.

Henb3ss He Orosoputh, uT0 GHOreOLlEHOJNIOTHUECKASA [eOpHS B
nepBylo oyepelb Ga3HpoBaJjlach Ha NMpPeCTaBJEHHAX H3 o0uled GHO-
reOLEHONIOTHH !, BO-BTOPHX,— HAa YNOMSIHYTbIX HECOIJacHsx, T. €.
Kak GyITo Ha yMO3pHTeJbHBIX npHHUMNax. OZHakKo B HacTosllee
BpEMsl OHH yXKe MOTYT ObITb NOAKPENJeHb H HCCAEAOBAHHIMH aBTO-
pa, H PSAAOM APYrHX nyO6JaHKalHMH.

BHoreoneHoJOrHYeCKas TEOPHS HCXCAHT M3 MHOXKECTBA JaHHBIX
0 TOM, 4TO GJaronpusiTHas AJS MHOTHX BpefuTesNeHd MeTeopOJIOrH-
yeckas 06CTaHOBKA CONPOBOXKAAETCs, KaK y»Ke FOBOPHJOCH, BCIbIII-
KaMH Pa3MHOXEHHS He BCeX CIOCOOHBIX K 3TOMY BHAOB H He BO
BCEX MECTHOCTSIX, Tle CJOXHJIacb TaKas CcHTyalHusi (BO BCAKOM
cayyae He OXHOBpeMeHHO). BeccrnopHbiM npeicraBisieTcs BHIBOJ,
YTO NPHYHHOH MaccOBOro pa3MHOXKeHHs ObiBaeT He obmas obcra-
HOBKa, a TO, KAK OHa NpeJIOMJISeTCs B TOM HJIH HHOM Jecy. [lpn
3TOM BaXHO M COCTOSIHHE CaMOH LEeHONONMyJasauud (MHKpONOmyJid-
HHH, CJIOXHBUIeHCS B JaHHOM LieHO3e), H XapaKTepHCTHKa B3aHMO-
JleHCTBHII BCeX KOMIOHEHTOB MaHHOTO OuoreoleHo3a. B atom H
3aKJII0YaeTCcs NpeAcTaBjieHHe 0 6HoreoleHo3e KaK HaJCHCTeME MOMy-
JISIIIHH, HA KOTOPYIO OHA BJIHSIET, HO OT KOTOPOH (IIOHaYaJly BO BCIKOM
cayyae) eile GoJsiblle 3aBHCHT.

B xapakTepHCTHKe HONyJSLUHH, AMHAMHKa KOTOpOH HccJenry-
ercsl, 0c060 BaxKeH ee HCXOAHHIH pasMmep.

ITonynsuust 1060ro BHAA Kak B KayeCTBEHHHIX, TaK H B KoJHye-
CTBEHHBIX 0COOEHHOCTAX (POPMHpyeTcs BO B3aHMOAEHCTBHH C KOp-
MOM H ¢ BparaMi (HCIOJb3YIOLIMMH ee B IIHULY), a TaKXe BO B3aH-
MOAEHCTBHH €O BCEMH JPYrHMH KOMIIOHEHTaMH GHOreoLeHO03a.
B nepropx ero cjoxeHHs («CHHTeHe3») BO3MOXKHBI ObIJIH NEPHOAH
H NOBLIIIEHHOH <«IPOXOPJHBOCTH» MOMYJALUHH, CTaBHBUIHE IIOJ YT-
pO3y HX pecypcHl, H CJAydYyaH MOBLILIEHHOH CONPOTHBJSEMOCTH H He-
nonorpebJieHHs, HapyliaBliHe GJarococrosiHHe norpebuteneit. Ilo
Mepe B3aHMHBIX NPHCNOCOOJEHHH KojeGaHHs MOILHOCTH HpPOTHBO-
NEeHACTBHH NOCTENEHHO YMEHbWIAJHCh H B KaKAOH LEHOMOMyJsiLHH
BbipabaThiBaJHCh CHelH(HYHBIE, T. €. ONTHMAJIbHbIE, IJs JaHHOTO
6#10reoLeH03a pa3Mephl. JTO pacCyKIeHHe OCHOBAHO Ha OO6IIeH3-
BeCTHBIX ()aKTax: NPOAYKTHBHOCTb JIO60ro GHOreoLeHo3a onpenens-
€TCsl KOJIHYeCTBAMH Iajalolleli Ha Hero COJHEUHOH pafualuH U Io-
CTaBJIIeMbIX NOYBOH OHOTEHHBIX 3JIEMEHTOB, a TaKXe MOIIHOCTHIO
¢doTocHHTeTHYEeCKOrO mpouecca. losroBpeMenHasi cpelHsii BeJH-
YHHAa MPOJAYKTHBHOCTH KOJIe6JeTcd B OTHOCHTEJbHO HEGOJBIIHX
npenenax. Pasymeercs, o6urawomue B 3ToM GHOreoleHose ¢HTO-
¢aru moTpebasIOT HEKOTOPOe KOJHYECTBO PACTHTEJNbHOK Macchl, HO
pacTeHus afanTHPOBAJHCh K 3TOMYy YPOHY, KakK H ¢uTodaru, y Ko-

! Uro6m u3GexaTh NIMHHOrO HA3BAHHS, MOXHO TOBODHTb H <I€HOJOTHYECKAsI».
TEOpPHs:; TNIPHHIIHI ee COXPAHHTCS H TIPH COKPALIEHHH HA3BaHHS,



TOPBIX 4AaCTb HX NPOAYKLUHH NOTPeGJAIOT XHIIHHKH M IapasuTh ‘.
Bhilie GbJI0 TOKA3aHO, KaK pacTeHHUs OrpaHHYHBAIOT JesresIbHOCThb
(OHOBBEIX BpenuTeNeii H KAK aKTHBHOCTb INOTpebHTeNedt ILIOMOB
H CeMSH TNpsIMO NpPONOPLHOHAJbHA KoJeGaHHAM YpOXKaHHOCTH.

Hopmanbubiil paamep nmonmyasuuii MacCOBHIX BpelHTeJell HMeer
cBoM ocobenHoctd. B oguoi us pamnux pabor IlIBeparderep
(Schwerdtfeger, 1933) mucaJj, 4T0 mpexAe CYHTAN <HOPMAJbHOH»
(«ecTecTBEHHON») MHHMMAJIbHYIO NJIOTHOCTb MOMYJASIHE MacCOBBIX
BpeJiHTesIel, KOTOpasi CBOMCTBEHHa NepHOJaM ee JenpeccHH. 3aTeM
Bo3oGafnano coobGpaKeHue, 4YTo AJs1 3TOH rpynnel dutodaros He
MeHee eCTEeCTBEeHHBH NMepPHONbl BCHbIIIEK ¢ MOBBIUEHHEM MJOTHOCTH
Ha HECKOJbKO MOpAnKoB. [l03TOMY B HHTErpHpPOBaHHOM TeOpHH
(Schwerdtfeger, 1968) 3a mcXomHyI0 NMPHHATA «PaBHOBeCHas» cpel-
Hsis. OmubKa TaKoro pacCyXKAEeHHS COCTOUT B TOM, YTO MaccOBHIe
Pa3MHOXeHHs! AJs Ha3BaHHBIX BHAOB, KOHEYHO, €CTECTBEHHBI; HO
OH{ He HOPMaJbHHEI (M, KOHEYHO, He ONTHMAJbHHI) AN GOBIYHOTO
6HOreolleHOTHYECKOTO Tpollecca, B KOTOPOM Y4YacTBYIOT HX NOIyJs-
mun (Padec, 1968). PaccmaTpuBas BCIBIIIKH DAa3MHOMEHHS Kak
peakuyd Ha HeoOblyHbe (moNuepKHeM: HeoObuHBIE!) YyCAOBHSA NH-
TaHHSA, ClelyeT NPH3HATh HMCXOAHOH TaKyl0 NJOTHOCTb HONYJSLHH
MacCoBBIX BpeauTes]eH, KOTopast CBOHCTBEHHA HX JeINPeCcCHBHOMY
COCTOSIHHIO H ONTHMAJbBHO [Jis1 lleHo3a. MaccoBoe pa3MHOXKeHHE —
3HJOreHeTHYeCKasd CyKLeccus OHOreoleH03a, Tmocje KOTOPOH OH
CTPEMHTCH K BOCCTAHOBJIEHHIO FOME0OCTAa3a.

Hnsi paccMaTpuBaeMblX HAMH BOIIPOCOB CaMbli BaXKHbIH KOMIIO-
HeHT O6HOreoleH03a — KOPMOBOE€ pacCTeHHe MaCCOBOTO BpEeNHTeJS.
Pocr naotHocTH ero monmyasiuMu (B YaCTHOCTH, BCHBILIKA MacCOBOTO
Pa3MHOXEHHS!) TPOHCXOMMT OT YBEJHYEHHS YMHTAHHOCTH H TJIOJO-
BHUTOCTH, CJIe[JOBAaTENbHO, B Pe3ysbTaTe MOBHLIIEHH 3(h(peKTHBHOCTH
nutanus. Jlaunvle, nosyuennsie Uapuuckum B 30-x ronzax, Oblin
HayaJIOM HAaKOINJIeHHsI MaTepHasa, N0Ka3blBawLlero, YTo pocT Beca
KYKOJIOK BeJeT K NOBBILEHHIO IJIOJOBUTOCTH Y TEM CaMbIM K Hayamny
MaccoBOI'0 Pa3MHOMKEHHs; 3TOT NMOKa3aTeJb BOLIeJ B NPAKTHKY NPO-
rnosupoBanus B CCCP («Hamsop, yueT H nporsos...», 1965) u npu-
HUMaeTcs B PacueT 3a Py6GeKoM.

B nosnp3y cTHMyampylouniero 3HaueHHsi KauecTBa KOPMa CBHJe-
TeJNbCTBYIOT (aKThl, YTO BCHNHINKA OOGHYHO OCYIIECTBJASETCA He Ha
BCeH MECTHOCTH, Ha KOTOPYIO BO3IelCTBOBaJa 3aCyULJHBas NOroia,
a COCPeJOTOUYHBAETCS JUIIb B HEKOTOPHIX ee 4acTAX. 3JaIUTHHUKH
KoHuemnuuu ycrofiunsoctd . ®. Pynues u B. M. Cmeasnen (1969),
B. Y. I'pumanbsckuit (1974) wnabaogad, 4to pasJHYHBlE N0 Ka-
4eCTBY HHILK YCJIOBHSI CO3[alOTCS Ha OTHOCHTEJNbHO He6OJbUINX
TEePPUTOPHSAX; HaxKe BHKapMJHBaHHe ocobefi ogHON NOMyJSIHHK Ha
pPasHBIX JepeBbfiX AaeT pasauuHnil a¢pdexr. Uccnenosanus B Gepe-

! O HeOGXORHMOCTH PacCMaTPHBATh AHHAMHKY YHCJACHHOCTH B acreKTe RHHAMHKH
MPOAYKTHBHOCTH aBTOP HacTositell paGoOTH roBopHA Ha PaBoueM coBelaHHH
110 BTOPHUYHOH NMPOLYKTHBHOCTH 3KocucTeM B 1966 r. B Bapumase (Rafes, 1967)
H B psaxe ny6aukauni nosanee (Padec, 1968, 1972, u ap.).
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30BHX Koakax Uensbuuckoit o6nactu (Padec u ap., 1972) takxke
noKasaJi, yTo Gepe3HsiKH, OTAeJeHHble APYr OT Apyra JHUb COTHA-
MH MeTPOB, PE3KO pas/JHYya/JHChb: B OJHHX MaccoBO€ Pa3MHOXeHHe
NPHBOLUJIO K TIOYTH MOJIHOMY OTOJIEHHIO KPOH, a B ADYTHX — Te xKe
HACEKOMble BCTPEUAJHCh OTAEJIbHBIMH OCOOAMH.

Ocoforo BHHMaHHf 3acJyxuBaer Habaionenne Daeiica (Blais,
1952), noarBepKAEHHOE €ro NOCJeAYIOIHMH NyOJHKAUHAMH O TOM,
yTO BCMHINIKE PAa3MHOXKEHHS €JOBOH JHCTOBepTKH-moukoeda (Cho-
ristoneura fumiferana Clem.) Bceraa npeawecTsyior 3—4 Ce30Ha
€ 3aCyLUIJHBBIMH NOTOJaMH B HIOHe (IepHOA MHTaHHA rycexuu). Ox-
HAaKO MaccoBOZ pPa3MHOXE€HHe OCYLIeCTBJAEeTCA JHIUb IPH HAJHYHH
60JIbIIOH MJIOLIaAY MepecTOMHEIX JecoB 6ajJb3aMHUeCKOH IHXTHI.
VY mepecTo#iHbiX JAepeBbEB XBOS CTaHOBHTCHA Oo0Jjee MOCTYNHOW H yc-
BaMBaeMO# JJIS T'yCeHHl, a XBOSl ellle XH3HeCNOCOOHBIX JepeBbeB
XapaKTepH3yeTCss aHTHOHOTHUECKHMH CBOHCTBAMH, NOAABJSIOUIMMH
penpoayKTHBHYIO cnocoGHocTh Bpeputess. [To nanuem 0. I1. Kos-
nakoBa (1974) u apyrux ucciaegoBaTesei ', ouarH pa3MHOXKEHHS
cHOHPCKOro IIeJKONPsfia BO MHOTHX cJydyasx GOpMHPYIOTCA B nepe-
CTOHHBIX APEBOCTOAX.

UsnoxenHoe nosposisieT nmpeanojarath, 4y1o CyUlecTBYIOT Mac-
COBble BHABl (Hampumep, e/]0oBasi JHCTOBePTKa-NOYKoed, CcHOHP-
CKHH 1eJKonpsil), KOPMOBBIM JepeBbSIM KOTOPHIX CBOHCTBEHHO
NpOJyLHPOBaHHE 3AIUMTHHIX BelleCTB C HauaJjia HX pOCTa U 0 Ha-
CTYIJIEHHSI KPHTHYecKoro Bo3pacta. KopMoBble JepeBbs JADYyTHX
MaccoBHIX BpelHTeJeH 9SMH30JHUECKH YTPAaYHBAIOT 3alUHUTHHE
CBOHCTBA BC/IEJCTBHE MOKA HEBbisiICHEHHbIX BO3AEHCTBHH, CBSI3aHHBIX
¢ cyKleccHAMH GuHOreoleH03a; CnocoGHOCTb NPOAYUHPOBATH 3TH
CBOHCTBA BHOBb BO30YyXKAAeTCsl MaCCOBHIM Da3MHOXEHHEM TeX BH-
0B (pUTO(PAroB, NPOTHB KOI'0 OHH HaNpaBJEHH.

P. B. Haymos (1975) co6paa paHubie o ¥YJbSIHOBCKOH 06JacTH
3a 30 sieT H BLIABHJ 74 BCOBIIUKH Pa3MHOXEHHS IJIaBHEHLIUY BpeIH-
Tesel ny6a: HenmapHoro weakonpsana —39, anarorysku —19, a Koab-
YaTOro WIeNKONpALa H 3eJeHOH JHCTOBepTKH — no 8. OTMeyeHo, 4To
JHIB B 4 cayyasX HeMapHBIH IUeJKONPSA Pa3MHOXHJICA BTOPHIHO
B TeX Xe ouarax, a B 28 cayuyasix ero BCOBIUKH BO3HHKJIH II0C/e
Apyrux sumoB. B 14 oyarax 3,1aTOry3ku oTMeuYeHO JHIib 5 pasMHo-
XKEeHHH JIMCTOBEPTKH, B 6 Oyarax KOJeYHHKa —2 pa3MHOXKEHHS 3Ja-
TOrY3KH, B 8 0uarax JHCTOBEPTKH He GBIJIO BCIBILIEK JAPYTHX BHIOB.
OTmeueHa «3anpeTHOCTb® MNOBTOPEHHs BCHBILEK OJHOTO BHAA,
a TaKxe yepefloBaHHS HEKOTOPbIX BHAOB. OfHAKO MOXHO Mpeamno-
JIOXKHTD, UYTO J€JI0 HE B CMEHe BHJAA BPEJHTENd, a B TOM, UTO Macco-
BO€ Da3MHOXeHHe JI060ro BHAA HHAYLHDPYET penesJIeHUHIO B Iep-
BYIO Ouepelb K IONyJsUHAM COGCTBEHHOro BHAA. PenmeaneHuus
HeNnapHOro WIeJKONpsijga He NpensiTCTByeT Pa3MHOXKEHHIO APYTHX BH-

! Asrop Gnaronaper A. C. IlnemaHoBy 3a cpefeHHs O BCHBILKAX pa3MHo-
XKeHus cHOHPCKOro weakonpsina B 1969—1971 rr. B kenposrukax 110—180-net-
Hero Bo3pacra B MpxyTckoi Q6macTu.
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Z0oB. Penennenuusi KoJieuHHKa, 3JaTOTY3KH H JIHCTOBEDPTKH A0CTa-
TOYHA A/ HeAONyIUeHHA NMOBTODHHIX BCIBILIEK CBOEro BHJAA H HHOI-
Aa OPensiTCTByeT BO3HHKHOBEHHIO OYaroB HHBIX.

O630p GoJbluioro uMc/aa NyOJHKaUH#, cAeJaHHbH ABYMS (HH-
ckuMH uceaenosareasmy (Haukioja, Hakala, 1975), naer ochoBa-
HHe JJIs YTBep:KAHHS, YTO CTENeHb PE3HCTEHTHOCTH JAePeBbeB Me-
HAETCS: BPEeMcHAMHM HX TKaHH OKa3bIBAlOTCsS BIIOJHE JOCTYNNHRIMH
IAasl NATAHHA, a BPEMEHaMH OKAa3blBAlOT Ha CBOEro norpebuTels
OTHyrHBallee H Aaxe aHTHOHOTHUecKoe Bo3sfedcTBHe. OJHaKO
JJs1 BOSHHKHOBEHHS MacCOBOTO Pa3MHOXKEHHS Heo0XoJuMa, Kak OT-
MeqaJioch BHIlIE, HE TOJbKO AOCTYNHOCTb KOpMa, HO H BO3MOKHOCTb
€r0 MHTEHCHBHOrO NMOeJaHHH.

3acyuinsee mOroAn (Raxe caM (aKT OTCYTCTBHS JoxJei)
yJAy4llalOT YCJAOBHS NHTaHHs HacekoMblx. [lpuBeneM B npHmep
CHOHPCKOro INEJKONpAAa, OGBIYHO HMEIOIEero JABYXJETHHH LHKJ
pasBuTHA. B muxToBHIX Jecax cpeaueit Cubupy, mo lO. Il. Kouga-
KoBy (1974), B Teuenue 6 Bcmblmlek 3a nepuon 1878—1959 rr. 6o-
Jee MOJIOBHHBI NOKOJNEHHH pa3BHBAJHCh IO OJZHOJETHEMY UHKJY.
CnocoGHOCTb HaKOMHTb GHOMaccy He MeHee oOblyHOH (¢ ofecneue-
HHEM JaXKe NOBLILIEHHOH IJIONOBHTOCTH) BJBOe cKOpee, ueM IO
HOpMe, CBHJAETEJbCTByeT O CNOCOOHOCTH BHAA B 0JaronpHsTHBIX
YCJIOBHSIX OYEHb CYIECTBEHHO HHTeMCH(HLIHPOBATL MeTaboJHYecKHe
npouecchl. MoXHO cHenare 3akJKO4YeHHe, YTO NPH BO3MOXKHOCTH
Gosbluero morpeb/eHuss KopMa (HLaxe eclM KayecTBO €ro OCTaeTcs
HEH3MEHHHIM) CHHXKAIOTCSA 3aTPaThl HEPrHH Ha NIHTaHHe (IepenoJ-
3aHHe COKpallaeTrcd JO MHHHMaJbHOH BEJHUYHHBI); TEM CAMBIM IO-
BHIUAETCS BO3MOXKHOCTb HCIOJb30BAHHS YCBOEHHOT'O HAaCeKOMBIMH
KOpMa Ha POCT CBOMX TKaHeH, B TOM UYHCJe PpENpPOAYKTHBHBIX.
C yayulleHHeM KayecTBa HJIH NOBHIIEHHEM JOCTYNHOCTH (IYCTb KO-
JHYecTBO MOTpelbJeHHsl KOpMa OCTaeTcs Ha CpelHEM YPOBHE) ycBoe-
HHe IIpH TeX Ke 3arparax 3HeprHH pacter. TakuMm o6pasom, NpH
pocTe KOJHYECTBA HJIM KauecTBa KopMa, a TeM G6oJsee NIpH pocTe
TOrO H APYroro y noTpeGuTe s CHHXKAIOTCA 3aTpaThl SHEPrHH H obec-
NeYyHBAEeTCs] MaKCHMaJlbHOE HCIIOJNb30BaHHE YCBOEHHBIX BelLeCTR.
Poct ycBoeHHsi KOpMa U BBIBOAMT NOMNYJSLHIO H3 JENPECCHBHOTO
COCTOSIHHS, XapaKTePU3YIOWErocss OTHOCHTEJIbHO MAaJBIMH pa3sme-
PaMH H HH3KOH IJIOJOBHTOCTBIO 0cobeii.

IloBhiIeHHe AOCTYNHOCTH KOpPMa M yJyulleHHe YCJIOBHH nHTa-
HHsI, €CTeCTBEHHO, YBEJHYHBAIOT NOTpeGJeHHEe PAaCTHTEJbHBIX TKa-
Hell H BMeCTe C TEM YCHJHBAIOT CONPOTHBJSEMOCTb KOPMOBOIO pa-
creHus. Hamumu uccaeporanusamu (Padec u ap., 1972) nokasano,
YTO YHHYTOXXKCHHE 3€JIEHOH MacCH BBHI3BIBaeT HeMeIJIeHHYIO THIep-
GyHKUHIO (OTOCHHTETHYECKOTrO anmapaTta H NpeKpalleHHe 3BakKya-
HHH CHHTE3HPYEeMBIX BeLIeCTB M3 JIHCTbeB. MccaemoBaHHAMH moj
pykosoacrBoM A. C. PoxxoBa B CHOHPCKOM HHCTHTYTE (DH3HOJOTHH
H 6HOXMMHH PacCTeHHH yCTAaHOBJEHO, YTO Y PENapHPOBAHHOTO accCH-
MHJIALHOHHOrO aNnapata yMeHbLIAITcA 6/JaronpHATHBIE KOPMOBBIE
0CcOOEHHOCTH M BOCCTaHABJIHBAIOTCSI aHTHOHOTHUECKHE, a YaCTHYHO
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naxe ToKcHueckHe (Bepxyuruf u ap., 1971; Bacuavesa, [lrema-
HOB, 1972). TakuM o6pa3oM, KOpM, B HayaJie BCILILKH OKa3aBLIMH
Ha nonyJsuuio ¢purodaroB MOJOXKHTeJbHHH 3((eKT, NOX Bo3jei-
cTBHEM Tex XKe (HTodaros BhpabaThiBaeT HHIHOHPYIOLIHe (aHTH-
6uOTHUECKHE) OCOOGEHHOCTH M BO3JAEHCTBYeT KaK MeXaHHW3M OTpH-
HaTeJbHOH CBA3H, KaK peryJHpyloIH# ¢GaKTop, 3aBHCHMBIH OT
NJOTHOCTH Nonyasinui. BHocs B pacTHTeJibHBIE TKaHH CBOH MHIIEBa-
pHTeJbHEE EepMEHTH, a8 TaKXKe Hapyulasi CBOUM IIHTaHHEM HOpMaJlb-
Hoe (QYHKIHOHHPOBaHHE PAaCTHTEJbHHIX OPraHH3MOB, (PUTO(ArH BHI-
3HIBAIOT MX OTBETHYIO DEaKUHIO — NOBHILIEHHE CONPOTHBASEMOCTH.

MoOXHO npeamoJaraTtb, YTo clelH(pHUYecKas COIPOTHBJISEMOCTb
llepeBa B OTHOLIEHHH JAHHOT'O BPeNHTeJs OHmpelessieTcsl He CTOJBKO
HEMOCPEACTBEHHBIM BHECEHHEM €ro IHIIEBapHTENbHHX (EpMEHTOB,
CKOJIbKO BO3JeHCTBHEM Ha NHTaHHe DacTeHUsA CHelH(PHYECKHM H3-
MeHeHHeM ocoGeHHOcTeH ryMmyca B mepHoj BCHHIIKH. B 3To BpeMms
3HAYHTEJbHO H3MEHSeTCS ONaj; B Hero B OOJBIIMX KOJHUECTBaX
HOCTYNAIOT NPOAYKTH XKH3HEREATEJbHOCTH (3KCKPEMEHThI H JIHUH-
HOYHble IIKYPKH), a TakKxe TPYNbl HaCeKOMBIX M HX BparoB (Bce
3TH 300reHHble OTXOAB Goraue a3oToM H ¢ochopom), a B onajgalo-
Hiel 3ejqeHOH Macce BO3pacTaeTr AOJAS BTOPHYHLIX TKaHeH, CHHTE3H-
pOBaHHHX NocJse HaHeceHHBX noBpexneHuiét (Rafes, 1971). Takoe
cnenudHyeckoe oborallleHHe omafa yepe3 MHHepaJbHOe NHTaHHe
pPacTeHHH MOXeT CKa3aTbCs HAa HAKOIJIEHHH Yy HHX chnelu(pHuecKo#
PE3HCTEHTHOCTH IO OTHOLIEHHIO K JaHHOMY BHAY BpeRUTES.

Crneunduyeckue BO3AeHCTBHA KOPMOBOrO JepeBa u NOTpeGHu-
TeJisl — pe3yJbTaT KOIBOJIOLHH, T. €. MHOIOBEKOBOI'O CONPSXKEHHOTO
CHHTeHe3a, B XOJe KOTOpPOro y pacTeHusi BbipaboTasach cnocof-
HOCTb OTBEYaTb CO3JZaHHEM aHTHTEJ HA BHECEHHE HaCEeKOMBIMH aH-
THreHoB. Ilpn 3ToM ¢QopMHpoBanuch CHOCOOHOCTH BDEIHTENS K
NPEOONEeHHIO BOSHHKAIOWIEr0 CONPOTUBIEHHUS, @ Y PACTEHHS — K TIPO-
JOJIXKEHHIO CYUIeCTBOBAHHSI B YCJOBHAX Napa3sHTHPOBAaHHOCTH.
Pa3yMeercs «3alHTHBIE BellecTBa», BhipabaThiBaeMble 110 HMMYHO-
TeHeTHYECKOMY NDHHUMIY <«aHTHIeH — aHTHTE/NI0», He MOTyT GHTb
O6IIHMMH NPOTHB BCEX BPAaroB, HOCKOJIbKY cHeUH(HYHB BbI3BaBLUHE
UX BO3[AeHCTBUS PasjJH4YHBHIX GUTOPAroB, HO MOTYT OBLITH CXOAHBIMH
Mexnay co6oii. MHaue rosops, nJsi pacTeHHsl XapakTepeH He TOJb-
KO COCTaB TEPIIEHOHJOB HJH HHBIX MHTHOHTODOB, HPHCYTCTBYIO-
WIHX B norpebJaseMbiX TKaHSX, HO H CHOCOGHOCTb CHHTE3HPOBATh
¢uTOaNEeKCHHB (3alUHTHHE BEIIEeCTBA), KOTOPHIE Y HOPMaJbHBIX
pacTeHH#l OTCYTCTBYIOT H 00pa3oBaHue KOTOPHIX MHAYHHUPYETCS BHO-
CHMBIMH B €TO TKaHH uyXepoxHbiMu Geskamu (Metauukui, Osepen-
KoBcKasi, 1973). C apyroii cTOpoHbl, H HaCEKOMOE CIIOCOOHO CHHTe-
3HPOBaTb TAKOro pojla 3allHTHHIe BELIECTBA, KOTOPHIE B HOpMe
y Hero OTCyTCTBYIOT; HasoBeM, Hanpumep, I T-neruapasy, cuure-
3HPYEMYI0O HEKOTOPDHIMH HAaCEKOMBHIMH B OTBET Ha BO3JieHCTBME CO-
OTBETCTBYIOLIHX HHCEKTHLHOB.

B npouecce K03BOMIOUHH HaceKOMble BKJIOYHJIH B CBOH MeTa6o-
JU3M DSJ, CO€AMHEHHH, NPOAYLUUPYEMBIX pacTeHHeM (B TOM YHCJE H
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TOKCHYECKHX), a TaKxe BhIpa6oTaJH pAl peakuuil, HeoOXOXHMBIX Ha-
CeKOMHIM JIJis1 obGecneueHus: BBINOJHSAEMBIX HMH (PH3HOJNOTHYECKHX
(B TOM uHCJIe H PENPOAYKIHOHHBIX) QYHKIHH. 3aMeyaTe/bHbIM NPH-
MepPOM KO2BOJIIOUHH HAaCEKOMBIX H HX KODMOBBIX NEPEBbLEB MOXET
CAYXHTh TaKoe SIBJCHHE: KOpoe/bl NMPOAYUHDPYIOT MOJIOBBIe ATTPaK-
TaHTHI, HCNOJb3Ysl YCBaAHBAaeMble HMH TePIIEHOHIbI.

BoccraHoBuM (akThl: JaBHO ObIIO M3BECTHO, YTO OcJabJeHHOe
XBOHHOE JepeBO, CTaBliiee IOpa)aeMHM, KODOeAH OOHapYyXHBAIOT
N0 3amaxy HcTeKaiollefi XHBHUB. BBHJIO H3BECTHO H TO, YTO 3Ta XKe
XKHBHIA, €CH JepeBo elle COXPAHHJAO HEKOTOPYI0 COIPOTHBJsAE-
MOCTb, 3a/JIMBAeT XOAbl H TakKUM 00pa3oM «oTOHBaeT aTaku». 3aTeM
6bLJIO BHISICHEHO, UTO IPHBJIEKAIOUIMHA 3aNMaX HCXONHT OT TEX CaMBIX
TepHeHOH/0B, KOTOphHle OKa3blBAIOT Ha INPOTAYHBAIOLIHXCA XKYKOB
TOKCHYeckoe fAeiicTBHe. Haue roBops, aTTPaKTHBHOCTb, PEe3HCTEHT-
HOCTb H Jla)Ke TOKCHUHOCTb JlepeBa JJisi KOPOeJOB HMEIOT OJHY H Ty
e MaTepuaJbHylo ocHoBY. [locsennne ke razoxpomarorpacguuye-
ckHe uccaenoBanusi (Bakke, 1976) conepxxkuMoro 3anpHeli KHUIKH
caMIOB Kopoena-THHoOrpada, 3acejsiOlluX €Jb, BHIABHJ/H NOCTENEH-
HyI10 cMeHY ¢epomMoHOB. Tak, B IepHOJ NMOJAaBJIEHHS CONPOTHBJIsIEMO-
CTH JepeBa, KOTAa XYKH ellie GOPIOTCS C NOTOKOM JKHBHLbI, OHH
OpOAYLHPYIOT LHC- U TpPaHCBepOeHOJib; KOrna MM YIajoch IIpo-
rpH3Th OpauyHylo Kamepy, OOHapyXXHUBaeTcsi HICIAHEHOJ, a IocJe
NpHBJEYeHHS CaMOK K 06pa3oBaHHsi ceMbu (KOTAa yxKe HayaJjach
OTKJafKa sIHl]) caMUbl DPOAYUHPYIOT HICEHOJ. ¥YCTaHOBJEHO, YTO
KOHTAKThl IPOTAYUBAIOUIETOCS XKyKa CO CMOJIOH HJIM Q-THHEHOM MpPH-
BOAAT K 00pa30BaHMI0 H30MepOB BepOeHoJIa, ycIex BHeApeHus (IIpo-
TayHBaHHe OpayHOR KaMephl) — K NOSIBJEHHIO HIICAHEROIa — aTTpaK-
TaHTa AJs CaMOK (arperaTHBHOTO ()epOMOHA), a ycmeilHoe ¢opMH-
pOBaHHe CeMbH — HICIHEHOJa (aHTHAarperaTuBHOro gepomoHa) or-
pPaxnalollero CeMbIO OT HOBBIX MpHIleablieB. Tako#l XoX mpoueccoB
NIOKa3bIBAET, KaK MEHSETCH Xapakrep GHOXHMHUECKHX B3auMojeii-
CTBHA MeXAYy MOTpeGHTENSIMH H KOPMOBBIM pacreHHeM. JlHa/ieKTH-
Ka PasBHTHS IPHPOAHBIX OTHOLICHHH JaeT OCHOBaHHe NpeANoJararh,
YTO pa3BHUBIIHECS B CONPSXKEHHOM ¢ujoredese 6HOXHMHUECKHE B3a-
HMOJeiCTBHSI MeXJy KODMOBHIM pacTeHHeM K notpebureneM ero
3eJIeHbIX TKaHell TaKXe IpeTepneBalOT CMEHhl, COOTBETCTBYIOLLHE
OHTOTEHETHUECKHM 3TallaM HX OTHOLIEHHH.

31ech YMECTHO OTMETHTb pa3jiHuHMsi MeXAy H3zaraeMoil GHoreo-
neHoJoruueckoii Teopueil u Teopuest ycroiiuupoctu I. ®. Pynuena.
MHue npeacrasasiercs, UTO OTpHLATENbHEE 151 (UTO(AroB CBOHCTBA
pacTHTeNbHBIX TKaHeHd crnenu(HuHbl, 4TO OBLIO MOKAa3aHO B XOAe
H3JIOXKEHHsA psila sBJeHHH. K TOMY Ke CTeleHb MOIIHOCTH 3alHT-
HBIX crnocoOHOCTER Bceria coyeraercss co crneuudHUHON NHTaTENb-
HOCTbIO KOpMa, KOTOpas ONpeiensieT YNUTAHHOCTb H IIJIOLOBHTOCTh
noxkoseHus: ¢utodara. HeponymeHnne uau, Haobopor, peasusauus
MAacCCOBOTO Pa3MHOXKEHHsT KakKoro-iubo ¢durodara He MOrytT OHTBb
o6GecrieyeHbl OOLUefl «yCTOHYHBOCTBIO®». TepMHH <«YyCTOHYHBOCTbL®
(xoTopblfi MOXKET GHITb BOCHDHHAT H KaK «CTOHKOCTb», T. €. «CTa-
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GMIBHOCTB», H KAK «BBIHOCJHBOCTb» — TOJIEPAHTHOCTb») B acHek-
Té pacCMaTpPHBaeMBIX BONPOCOB Jy4lle 3aMEHHTb CJOBOM «COMpO-
THBJIIEMOCTb (AOCOJMIOTHBIE CHHOHHM MEXAYHapOJHOrO TepMHMHa
«pe3HCTeHTHOCTb»). CONpOTHB/ISEMOCTh K€, KaK BHJAHO H3 IIPH-
BOAHMBIX J@HHBIX, OIpefeasieTcs] He TOJNbKO H He CTOJLKO HAaJHYHEM
3aLIUTHBIX CPEACTB, KOTODBIMH paclosiaraeT HaTHBHOE pacTeHHe,
CKOJIBKO CIOCOGHOCTPIO K HX HOBOOOpa30OBaHHIO, TIpHYEM 3Ta cHO-
cobHOCTb CcTHMYJipyeTcsi HamaneHHeM ¢urodaro. B oHTorenese
KOHKDETHOTO [peBOCTOSI CTeNleHb KOPMOBOH NPHTOJHOCTH PacTHTE/b-
HBIX TKaHe# B MHUILy onpejessieTcsl He 0 0ObeKTHBHLIM BHJOBHM IO~
Ka3aTte/asiM («COCHOBast XBOSi», «1yGOBBHIE JHCTbSI®), a O OCOGeH-
HOCTSIM A2HHOM LEHONONYJALWMY PACTEHHSI H B COOTBETCTBHH C IO-
TpeGHOCTAMH He TOJbKO BHAA, HO H MEeCTHOH monyasiuuu ¢urodara.
[Torpeburesn HCHONB3YIOT KOPM CHeNU(MHUYHO, B COOTBETCTBHH CO
CBOHM Ha6opoM (pepMeHTOB, onpefesloIHX ero ycBoeHue. Tak, Ha-
IIH HcclenoBanusi B Gepe3nskax Uensibunckoit ob6aactu B 1970—
1972 rr. (KoBaneBckas, 1975) noka3sanu, YTO T'yCeHHLB! Pa3HbIX BH-
J0B, KOPMSAIIYECS B OXHO H TO XKe BPeMs H Ha OJHHX H TeX Xe BeT-
BAX, yCBAHBAIOT OTHOCHTEJBHO Pa3J/JHYHLIE KOJHYECTBA PAa3HbIX aMH-
HOKHCJIOT, XapaKTEepH3YIOTCA pPa3JHUYHBIMH BeJHYHHAMH I[PHPOCTa
xHBoro Beca (pasuuuna Ha 100—500%), pasauyHO#t cyMMapHO#
atdexTurHOCTRI0 (pa3nuua go 100%) ycBoenus xopma.

KauecrBenHblit cocTaB nonyasuuu. [IpH HakoOIJIeHHH OGOCHOBa-
HUR A/ H3JaraeMoi TeOpDHH, HapsAAY C NPHHLHUIOM OrpaHH4YeHHs
NpOLEeCCOB JHHAMHKH NONYJsUHE OHOreOLEHOTHYECKHM IIpOLEcCOM
H NPHHIUHKIOM B3aHMO3aBHCHMOCTH (HTO(DAroB M KOPMOBOro pacre-
HHsl, OBl BHIABMHYT ellle OAMH IOCTYJAT: H3MEHEHHS B KayeCTBEH-
HOM cocTaBe monyJasuuit ¢urodaros. Asrop (Padec, 1964, 1968)
samuman muenue A. V. Unbunckoro o ToM, uTo yayuineHue Kayecr-
Ba KOpMa — IIDUYHHA BO3HHKHOBEHHS MAaCCOBBHIX Da3MHOXEHUH, H
muenne B. 1. YBapoBa (1927) o BO3MOXKHOM Hepe/lOBAHHH B MOMY-
JAUMAX «CTAZHON» M «OAMHOYHOI» das. Bospaxenue A. Y. Bopon-
noBa (1969,c. 26) npoTHB 3THX KOHLEMUMH NPO3BYYaJO HTOBOJHHO
pe3ko: B <«CTaphle, ONPOKHHYTblE BPEMEHEM BO33peHHs BJbBIXaeTcs
BO3JyX COBpEMeHHBIX HAeH». M3 «crapuHnbix uiedi YBaposa» Pa-
¢dec BHIBOAMT runoresy o AuMopduaMe MacCOBHIX JECHBIX BpeAuTe-
Jeil, a u3 teopud HMJIbHHCKOro — 3aKJIOYEHHE, YTO MacCoBble pas-
MHOXKEHHS HAaYHHAIOTCA MPH YJAY4YIIeHHH KOPMOBBIX YCJOBHH.

O 3HaueHHH KOPMOBHIX YCJIOBHI JOCTaTOYHO CKa3aHO BHILIE, H YH-
TaTeNb MOXET CYIHTb, ONPOKHHYTH JH BpeMeHeM 3TH BO33DeHHS.
OcTaHOBHMCS Ha «CTapHHHKIX HAesX ¥YBapoBax». A. I'. Hlapos (1953)
YCTaHOBHJI, YTO B NONYJSALMH HAbMOBOro Horoxsocra (Exaereta ulmi
Schiff.), o6uralomei B YHCTHIX NOcanKax Oepecra, I'yCeHHUBl OTJH-
YaloTCAd MO OKpacKe ¥ NMOBEASHHIO: MHTAIOTCA KPYrJoCyTOUHO, MHOTO
MepefBHraloTCsl, y HHX CPaBHHTEJbHO (0Jiee Pa3BHTHl JXHPOBOE Te-
JI0 M CPefHSs KHIIKA, HHTEHCHBEH O6MeH; ¥ KYKOJIOK CPaBHHTEJNbHO
Goabuinil 3amac Kupa,6ojiee pa3BUThl OBOUHTHI, & y 6a60YeK — BhilLe
nnonosutoctb. A. I'. IHapoBeiM (u ppyrumu aBropamu) GbLIO OTMe-



YeHO, 4TO NOMyJISALHH, Pa3BHBAIOIIHECS B YHCTHIX MOCajAKaxX, MOTYT
JaBaTh BCIBILIKH, 2 B CMEIIaHHBIX HAacaXKJEeHHsAX OHH He 0TMeyaloT-
cs1. XapakTepHO, 4TO B CMellaHHBIX mocajkax Obliy HalleHH ryce-
HHIBI TpPeX APYTHX THUNOB OKpacKu u ¢ oO6luell 0COGEHHOCThIO MOBe-
JNeHUs: JHEM NPEANOYHTAIOT He JBHUIaThCH, MHTAIOTCS TOJbKO HOUbIO.
Cuurasi BHsBJEHHYI0O H3MeHUHBOCTh (asoBoit, A. I'. IHapos o6bsc-
HslJ1 BO3HUKHOBEHHe MaccoBoi ¢(opMbl HOroxBocTa (Kak H y capad-
YOBHX, 0 YBapoOBY) pe3y/JbTaTOM CKYYEHHOCTH. AHAJH3UDYys ycTa-
HOBJIEHHBIE B ONMHCAHHBIX HaOJIOJeHHSX H SKCIepHMeHTaX (aKTh
(Padgec, 1968), s cienan 3akayeHHe, YTO OCHOBHOH MpPH3HAK Mac-
COBOH (pa3bl HJABMOBOIO HOIOXBOCTAa — He OKpacka (3TO BTOpPHUYHOe
sBN€HHE), & KPYIVIOCYTOYHAs aKTHBHOCTb MHTAHHS H TOBBILIEHHBIH
meTaboJn3M, MOAKPENJIeHHblH YHCTOTOH HacaXkKIeHus (BCe JepeBbs
KOPMOBO#l NOPOJH), YTO NPUBOAHUIO K HOBHILEHHOH YNHTAaHHOCTH H
HJIONOBUTOCTH.

BunGepr (Wilbert, 1963) ran 0630p ny6aukauuit o ToM, 4To ce-
JIEKLIHOHHBIA Ipoliece B NMEPHOABl MaCCOBBIX Pa3MHOMXKEHHH 06OCHO-
BLIBAET NPEIIOJIOXKEHHSI O TeHeTHUeCKUX M3MeHEHHSIX IONYJIsIui.

Ksmn6ean (Campbell, 1966) BoisiBHI y €J0BOH JHCTOBEPTKH-
IOYKOela ¥ Y aMEePHKAHCKOro KoJbuaToro meakonpsga (Malacoso-
ma disstria Hbn.) KoJI0HHH, OTHOCSLIHECS K (PH3HOIOTHYECKHM ['€HO-
THIAM, 3aBHCALIMM OT ABYX X-xpomocoM. OfHAa W3 HHX onpenesf-
eT BHICOKYIO, a ApYyrasi — HH3KyI0 NOTPe6HOCTb T'YCEHHI| B NHTaHHH;
y JIHCTOBEPTKH, HallpHMEp, CPeJHHH BEC KYKOJOK CaMOK COOTBETCT-
peHHo 105 u 78 mr, cpennuit nepuon nutauus —47 u 34 nHg, cpel-
Hg NJIOKOBUTOCTL caMKu —200 u 113 siun. McenenoBanue nago oc-
HOBaHMe 1 BHIBOJA, YTO KOTJa NONYJsALUsl OKa3biBaercs B HebJja-
FONPUATHHIX YCJOBUSIX, TOTKA OCHOBY €€ COCTaBJSIOT 0CO6H ¢ Ma-
JIOH NoTpe6HOCTBIO B KOPME H ¢ HH3KUM MeTabosu3zmoM; npu 6jaro-
NPUSATHBIX YCJOBHAX NPEBAJHPYIOT 0COOH ¢ BBICOKHM MeTaboau3-
MOM M 60JBLION TJIOJOBHTOCTHIO, IIOBBHLAIOUHE TJIOTHOCTH MOMY-
JSIHH,

[Ipoananu3upoBaB psx paboT, Ha3BaHHbIC Bhie QUHCKHE aBTO-
pnt (Haukioja, Hakala, 1975) cmenann BBHIBOZ O BO3MOXHOCTH CY-
UIECTBOBAaHHs B NONMYJIILHAX MacCOBBIX Bpeautesned IByX (peHOTH-
noB. Ilpy NOBHLIEHHN PE3UCTEHTHOCTH KOPMa B NONYJSIiMY COXPAaHS-
I0TCA pelkue 0co6H (peHOTHIIA C MaJIOH NNOLOBHTOCTHIO, HO COOTBET-
CTBEHHO € BBLICOKOH CONMPOTHBASIEMOCTbI0O aHTHOHOTHUECKHM BO3Aeii-
CcTBHAIM pacTeHus. [Ipy CHMXKEHHH PE3HCTEHTHOCTH JPEBOCTOsl PacTer
4HCJI0 ocobelt peHOTUIIA ¢ BHICOKOH IJIOJOBHTOCTDIO.

CucreMa 3aKOHOMEpPHOCTEH, yNpaBJsIOIMX pa3MepaMHu nony.is-
UHH PACTUTENIbHOSAHBIX HACEKOMBIX B JIECHOM OHOreoueHose, npei-
CTaBJieHa OGHOreOLEHOTHYECKMM IpoueccoM. B HeMm mpu yyacTHH
BCEX KOMIIOHEHTOB GHOreOlLeHO3a COCPENAOTOYEHBI: IIOTOK COJHEYHOMH
SHePrHH, opraHHu3yiolwleli MHHepaJbHblE BellecTBa B GHOMaccy, Npo-
neccel TpaHcGoOpMaUHK ee NO LENnsaM MHTAHHA A0 IOJIHOH MHHEpaJH-
3allMH, CONMpPOBOXKJAaeMble IpeBpallieHHeM H OCBOGOXIeHHEeM 3SHep-
THH.
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ITo ofmeit ans paccMaTpuBaeMbIX NOMYJSILHHA CXeMe B CHCTEMY
BXo#AT: atmocdepa (cosmaiowiasi IKOKIAHMAT), MouBa (BMecTe C
KOMIIJIEKCOM canpoTpo¢oB, co3aaioilas HCTOUHHK OHOTeHHBIX pecyp-
COB) H KOMIJIEKC 6HOTPOdOB (NMOCTOSHHO NOTPeb/IAIOLHX YacTh QH-
TOMAaCCH), ONpeleNsOIHX NPOAYKTHBHOCTh aBTOTPOGMHOH pacTH-
TEJbHOCTH.

B uwacrHoO# nais momyJsiiMH KOPOENOB CHCTEMe Y4acCTBYIOT TakHe
BEJHYHHB, KaK NPOAYKTHBHOCTh KOPMOBOH NOPOJAH 3THX HacCekKo-
MBIX, BeJIHUHHA €XKErofHoro ocnab/eHus1 uyacTH APEBOCTOsA A0 YPOB-
HSl TIOPAXXaeMOCTH; €MKOCTb 3TOH 4acTH (TOuYHee, aMIANTyAa KoJje-
GaHuil 9TOH BeNUUMHBI) Ompefensier pa3Mep (U aMIJIUTYAY H3MeHe-
HHH) NONyJAsilMH KOPOEIOB; CJyYyaH H3MeHeHHH TPOLYKTHBHOCTH H
ocnab/ieHHs] JlepeBbeB CONPOBOXKAAIOTCS COOTBETCTBYIOLIMMH KoOJie-
OaHHsIMH pa3Mmepa HomyJasiuuu KopoenoB. Ilns ¢oHOBHX Bpenute-
Jefl 3eseHON Macchl: cnenuduyeckue A LAHHOTO OHOreoleHOTHYe-
CKOTO mnpoliecca BO3MOXKHOCTH KOPMOBOH paCTHUTEJbHOCTH OIpefe-
JAIOT [OJI0 NPOAYKUHH 3eJeHOH MacChl, KOTOpas MoxeT ObITb OT-
yyXKJeHa (OHOBHIMH BpELUTE/SIMH, U HA 3TOM YPOBHe KODMOBHIE
pacrtenus, BbipabaTeiBasi aHTHOMOTHYECKHE BO3JEHCTBHS, OrPAHHUH-
BAIOT NIHTaHHE MONYJASUHMH Ha3BaHHBIX urodaros. Pasymeercs, Be-
JHYHHBI NMPOAYKUUH 3€JeHOH Macchl, UX NoTpebJieHHsi (HOHOBHIMH
BpeIHTeJNAIMH H pa3MepHl NOMYJNSUUH MNOCAEJHHX HMEIOT Ipelessl
Ce30HHBIX Koe6aHui, XapakTepHBIX AJS AaHHOTO LleHo3a.

Ilns Bpenureseil NMJIOJOB: CPENHAS MO YpoxaHHBIM rogam Kop-
MOBBIX JIODOX B HBaHHOM OHOreolueHo3e NPOAYKTHBHOCTb IJIOAOB H
AONMyCcTHMAs AJs 3THX pacTeHHH Aoas uX moTpebJeHHs BpeXHTENIs-
MU olpefensieT pa3Mepbl HONYJALUHE NOCAeAHHX; PHTM YPOXaHHOCTH
onpejessier XapakTep MX KHanay3upoBaHuWA M BHIPAaGOTKYy peakuui
Ha CHTHAJIbl MeTeOpOJIOTHUEeCKOH CHTyallHH, NpejBellaloles Mmaoao-
HOIleHHE: B 3TH CE30HBl MPOHCXOLHT MaKCHMAaJbHBIH BBIXOA H3 IH-
amnaysbl.

Kax BuaHo, B nepeuncienHbIX yeTHpeX BapHaHTaXx KoJsebOaHHsl B
pa3smepax monyasuvil ¢uTOPAroB B OCHOBHOM OTPAHHYHUBAIOTCHA HX
B3aHMOJEHCTBHEM C NONYJSAUHAMH KODMOBBIX DaCTeHHH; 3HauyeHHe
JPYruX KOMIOHEHTOB GHOTreOLeHo3a CKa3biBaeTcsi B OGecHeyeHHI
KpyroBopora BellecTBa B lesoM. CucreMa 3aKOHOMepHOCTel, ynpaB-
Jg0llas pasMepaMy NONyJsUUA MacCOBHIX BpeiuTesel, CJOXKHee.

Atmocdepubie (M, BEpOSITHO, HEKOTOpHIE HHBEE) (DaKTOpPHI, yJayy-
Hmajpouue yc/I0BHS NHTaHHS (HTOMAros (B YaCTHOCTH, CHHXKEHHe
PE3HCTEHTHOCTH KOPMa), CTHMYJHPYIOT yBeJH4YeHHe noTpebJ/eHus 3e-
JIeHO! Macchl KOpMOBHIX pactenuil. durtodaru, nmospexjaas acCHMH-
JISIUMOHHBIH ammapart, CTHMYJHPYIOT BO30OHOBJEHHE PE3HCTEHTHOCTH
nopaxaeMHX TKaHe#; B TO e BpeMsl OHH BO3JeHCTBYIOT Ha IIOYBY,
BHOCS1 B Hee OplaHHYecKHe OCTaTKH, oboralaioliue omajg a3oToM,
ochopoM M HEKOTOPLIMH J[ADYrHMH OHOTeHHBIMH 3JIeMEHTAMH.
B noyBe axkTHBH3HpYyeTCA ACATENBHOCTL CaNpoTpodoB, BCAEACTBHE
Yero MNOBLIAKTCST BO3MOMHOCTH yJAyulleHHSI (H3HOJOTHYECKOTO
COCTOSIHHSI KODMOBBLIX J€PeBbeB; CIeLH(PHYHOCTb Ke NOYBEHHHX pac-



TBOPOB JOJXKHA CNOCOGCTBOBATh MOBHINEHHIO CONPOTHBASEMOCTH
pacTeHHss HMEHHO NAaHHOMY BHAY ¢HTO(para. YHHUTOXeHHe GoJblieit
9acTH JIHCTBHl (XBOM) H HapacTaHHe PE3HCTEHTHOCTH B ylleseBllled
YaCcTH NPEKpallaloT MaccoBoe pasmMHoXKeHHe ¢putodaroB. CHUuKeHHe
IJOTHOCTH HX NONYJALMH RO HHXKHEro mpefena obecneyHBaer BO3-
MOXKHOCTb BOCCTAHOBJIEHHS KODMOBHIX JepeBheB, a TeM CaMbiM H
HOPDMAJIbHOTO COCTOsIHHA OmoreoneHo3a. Pa3ymeercs, NOBBIIEHHe
HNJOTHOCTH NONYJAsiLUH (UTO(AroB CONPOBOXKAAETCA Pa3MHOXKEHHEM
HX BparoB, KOTOpble Y4acTBYIOT B MOJABJEHHH XXePTBbl 1O MHHHMY-
Ma, TIoCJIe Yero H HX IJIOTHOCTh NMajaeT M0 TaKOoro e ypoBHs. Ta-
KuM ob6pa3oM, BcA cHcTeMa, obecmeynBaeMasi 6HOTeOLEeHOTHUECKHM
IIpOLECCOM, BO3BPalLlaeTcs K HOPMaJIbHOMY COCTOSTHHUIO.

CoBepuieHHO OuYE€BHIHO, YTO MHCKYTabeJbHOCTb paccMaTpHBae-
MOl mpoGJeMbl ONpelesinjia HEKOTOPYIO MOJEMHUHOCTb H3JIOXKEHHS.
HoBu3na psina noJioXeHH# ompeAesHJa H HEAOCTaTOYHOCTh (aKTH-
YecKOro MaTepuasa; OH elle HakanauBaercs. [losToMy u HacTosiniee
coo0leHHEe HEJb3Sl CUHTATh OKOHUYaTeJbHOH (opMYJHPOBKOH Teo-
pun. Bce ke xouercsl ¢ y/lOBJEeTBOPeHHEM OTMETHTb,UTO HYU OT Of-
HOH W3 NPHHUHMHANbHBIX APEANOCHUJIOK 3a HCTEKLIHEe IOJTOpa Je-
CATHJIETHS pabOTHl HaJ TeOpHEH aBTOPY He NPHILJOCH OTKa3aThCH.

B 3akJ/ioueHHe CYHTAI0 CBOMM HPHUATHHM JOJIOM BHIPa3uTh Gaa-
rogapuocts I'. M. Baceuko, B. WM. I'pamanbckoMy u oco6eHuo
J. U. PynHeBy 3a 3aMeuaHus, CAeJaHHHE B Npoliecce NMOATOTOBKH
PYKOIHCH HacTosllel paGoTH.
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Ob HEPAPXHYECKOM CTPOEHHH
CHCTEM BHOFEOLEHO30B CYWH

H.B. Cre6aen

{(HOBOCHOHDCKHA FOCYAapCTBeHHBIH YHUBEDPCHTET)

JI0BOJILHO MIHPOKO pacHpOCTPAHEHO NpefcTaBjeHHe O OGHOreoleHO-
3aX KaK O BHYTpeHHe YPaBHOBEIIEHHBIX U CTAOHJbHHIX CHCTEMHBIX
o6pa3oBaHusx. M3BecTHO, YTO MHOrHe OHOreOLEHO3H MOAJEPHKUBA-~
I0TC TPAH3HUTHHIM NIPOHOCOM HJH aKKyMyJsUHeH B HHX BelUeCTB,
NOCTYynaINX H3 APYrHX GHOreoLeHO30B. DTO XOPOIIO BHIDAXKEHO B
KOHIENIHH «TPEyroJbHOH CHCTeMBl ypaBHeHHi» A. M. MosuaHoBa
(1975). Ilpencrasienne O perysnsiTOPHOH 3aMKHYTOCTH OGHOreOLeHO-
30B B 11eJIOM BEPHO, HEOGXOAHMO, HO COBEPLIEHHO HEeXOCTAaTOYHO, KOO
B a6COMOTH3HPOBAHHOM BHE OHO BXOAMUT B IIPOTHBOPEYHE C Npel-
CTaBJIEHHSAMH O OHOreolleHO3e KaK OTKPBITOH CHCTeMe, a 0 GHocde-
pe — Kak CHCTeMe B3aHMOCBSI3aHHBIX GHOreolleH030B U 00 HX Helpe-
PHIBHOM CaMOpa3BHTHH, T. €. C NPEACTAB/JEHUEM O IPOCTPAHCTBEH-
HO-BPEMEHHOM CONMOAYHHEeHHH OGHOTeoLeHO30B. B mocnenneM H cie-
JdyeT BHAETb CYNIHOCTh HEePapXHYECKOTO CTPOeHHsT OHOreOleHO30B
CYILH.

Jlasi aHanHM3a 3TOro COMONUHMHEHHsI €CTECTBEHHO BHayaJje o6pa-
THTbCA K PAHHHUM CTaauaM $HopMHPOBaHHS OHOreOLE€HO30B HA BHIXO-
Jax TOPHBIX TOPOJ, JIHIIb HauHHalOIWUX BhiBeTpHBaThbcd (Crebaes,
1963, 1975a) '. B. B. [ToanuoB (19566) mnucan: «B wHame Bpe-
Mf HHUIZEe H HHKOTZa HH (H3HYecKOe, HH XHMHYeCKoe BHIBETPHBA-
HHe He HIEeT OTAeJbHO OT GHoJoruyeckoro», OueBHIHO, YTO Kpyro-
BHHKH IIOBCEMECTHO PACIPOCTPAHEHHOrO JIHCTOBATOrO JIMIIAHHHKA
Parmelia centriphuga L., paz6pocanuble 10 0GHa’KEHHHIM BepLIH-
HaM H30JIHPOBAHHHIX KPYMHBIX KaMEHHHIX IJbI0,— 3TO yXKe MHHHA-
TIOpPHBle GHOreoLleHOTHYECKHE CHCTEMB AuaMeTpoM oT 1—2 o 15 cM.
B cBoeM BepxHeM 3esieHOM cJIO€ KaXJ1as KPYrOBUHKAa aKKyMYJHpYeT
COJIHEYHYI0O SHEprHi0 H HAaKaIJIUBaeT XKHBOE, a MHKpPOSpYyCOM

! 3aech ¥ HHXe Mbi GyAeM rOBOPUTb O TEHAEHUUSX PA3BHTHs H {IPOCTPAHCTBEHHOI
AxpPepeHNIHALHH H NO3TOMY IIO3BOJIHM cebe H3beraTb aGCOMIOTHRIX BEJHYHH.
Mu Gynem omupaTbesi Ha COGCTBEHHBle NAaHHBlE O HacesleHHH rpymn Gecrno3Bo-
HOUYHHIX, OCOGEHHO BaXHhIX AJA TPOLECCOB NOYBOOGPA3OBAHHS B YCIOBHAX Ypa-
Ja H Bcero iora CuGHpH, KOTOpble ONMyOJHKOB2HBI B ClIELHAJIbHBIX COOPHHKAX:
JKHBOTHOE HaceJeHMe No4B B GesjlecHbhX GuoreoueHosax Aarae-CastHcKoOl rop-
Ho#t cucteMbl (1968); DKosoruueckast CTPYKTYpa HacCeJeHUS MOYBOOGHTAIOLIHX
JKHBOTHHX AusTasi.
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HHXKe — MepTBOe OpraHuyeckoe BellecTBO. [Toa HuM o6pasyworcs
OpraHo-MHHepaJibHble arperathl 3KCKPEMEHTOB  MHKDPOapTPOmolL
(HU3IIHe HAaceKOMHBIE H KJellH).

TTocaennue 31ech MpeAcTaBJIeHb BCErO HECKOJbKHMH BHIAMH, HO
3acesisor o6uTaeMblfi cy6eTpaT upesBblualiHo miotHo. Ha eaununy
o6beMa 3TOro cyberpara ux GoJbllle, yeM B pa3BHTHIX IouBax. [lpe-
o6/JafaloT HH3LIHE HaceKoMble — HOTOXBOCTKH, NHUTAaOLiNecss MepT-
BHIM OpraHHYecKHM BellecTBOM H MHLeJHeM IpHOOB; B JOCTATOUHOM
KOJIMYECTBE TMPEACTaBJIEHbl M MeJKHe XHIUHHKH. OGHJIbHBI M MHKPO-
OpPraHu3Mbl. 3/iech BHIPaXKEHO MePBHYHOE y3/10BO€ CTyllleHHe XKH3HH.

Takoe cryuleHHe oKa3blBaeT CHJbHOE JaBJieHHe Ha cpely, a He
TOJILKO IPOTHBOCTOUT €fl, JIMWIAHHHKH, CXKHMascb IPH CCHIXaHHH,
OTCJAaHBAIOT KyCOUKH KaMHS, 2 HX KHCJIOTHl BHIEJalOT B HeM IJy6o-
KHe KaBepHH, B KOTOPHIX H KOHLEHTPHPYIOTC MHKDOAHTPOIOAHI.

B TakuMx KpyroBHHKax B MHHHATIOpe IIpeACTaBJieHbl BCe SPYCHI
6uoreouenosa u BCs MHUILleBasi NHPaMyULa, a IJIaBHOE — 3JieCb aKTHB-
HO HJeT pa3pylleHHe TOpHOH NOpPOJABl, NPOHCXOJUT WHTEHCHBHBIA
3axBaT KOCHOH MaTepuu H BOBJeueHHe ee B OuokocHywo. Caenys
A. M. MonuyanoBy (1975), MOXHO cKa3aTb, YTO I'eOXHMHUYecKas cO-
craBJjsiionias («x») Hau BooGlie cocTaBjsiollast GaKkTOPOB HEXKHBOH
NPHPOJK 31eCh TOCTIOACTBYET, HO yXKe HauHHaeT BXOJAHTb B 06paTHOe
nofuMHeHHe GHOJIOrHUeCKOH cOCTaBJIsIOMeH y».

PasBuBas BhillenpuBefeHHblil noctyaar [loabiHoBa (1956), MOX-
HO CKa3aTbh, YTO C CAMOro HayaJla 3aBOeBaHHs NOBEPXHOCTH TOPHHEIX
MOPOJ KU3Hb BHICTYIIA€T B COCTaB€ MHOrOSIPYCHHIX H KOHUEHTpHUe-
CKH OPraHU30BaHHBIX CHCTEM, T. €. CPa3y H, MO-BUJHMOMY, TOJBKO B
COCTaBe 3JIeMEHTAPHBIX MHHHATIOPHHEIX, HO HAaCTOSILHX OHOreolleHO-
THYECKHX CHCTEeM, CIIOCOOHBIX OCYILECTBJSATH Ipoliecc mouBoobpaso-
BAaHHSl M PAcCWIMPSTh 3aHHMaeMylo UM obsactb. Ha nam B3rasg, cno-
co6HOCTb 00pa3oBEIBaTh COOCTBEHHYIO IIOYBY — KPHTEPHH OTJIHYHSA
6HOreo1leHOTHUECKOH CHCTEMBL OT IPOCTO GHOTHYECKOH.

KaxkoBa pasbHeliinas cyab6a TaKHX NePBHYHBLIX y3J0BHIX GHOreo-
fleHOTHYECKHX cHcTeM? MoXeT JiM W3 HHX (OPMHDOBAThCSA CILJIONI-
HOt OuoreoleHOTHUeCKHH NMOKpoB? [as TOro 4to6bl HMeTb NPaBO
FrOBOPHTb O CMEHAaX BO BDEMEHH, O3HAKOMHMCS C TeM, YTO MOXHO
Ha6./1104aTh Ha H30JIHPOBAaHHBIX APYr OT APYyra BepIIHHAX KaMEeHHBIX
rbl6 ¢ npuH3HaKaMu Bce 6oJbliedl BBIBETPEJNOCTH. DTO HCKJIOYaeT
(axTOp HpHHOCA YK€ rOTOBOH NPOAYKUMH. KpyroBUHE! JHLIIaHHHKOB
KaK 00pa3oBaHHsl THIIa HHAMBHJYaJbHOH KOHCOpuHH (Mo DBekaemu-
mweBy, 1964) Bcerja orpaHuuyeHH B CBOEM Pa3BHTHH pa3MepaMH 0CO-
6u pacreHusi-ioMHHaHTa. M1 DEeHCTBHTENbHO, POCT OJHOH KPYrOBHHH
JulaliHuka HebGecnpesesied, BCKOpe LeHTP ee HAYHHAaeT pa3pylliaTh-
csi. B KoHEYHOM HTOre OCBOEHHOCTb KaMHS JKH3HbIO 3/1€Chb yBeJIMYH-
BaeTCs TOJBKO 3a CYET YMHOXKEHHS 4ucja pa3oblieHHEIX OZHHAKO-
BBIX Y3JIOBBIX CHCTeM, T. €. 3a cueT nojauMepusauun. O6pasyercsa Mo-
3anyHoe coyetaHue. Ha npuMepe pasHbIX GHOreOLEHO30B MOXKHO IO-
Ka3aTb, YTO TAKOE HX COCTOSIHHE BCErza IepBUHYHO.

Ha caenpyrouteit cranuu pa3BHUTHS MOXKHO HaGJI0JaTh CJAHSHHE
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HJH OJIMOMEPH3alUI0 KPYrOBHH B eAUHHI koBep. B Hem Tepsercs
HX HHIHBHIYaJbHOCTD.,

Ha Gonee crapuix rabl6ax MoxHO Hab/ioAaTh, KakK Ha JUIUaAHH-
KOBOM KOBpE€ INOSBJAIOTCA MEJKHEe NMOAYHIEYKH JHTOMHIAbHEIX MXOB.
ITon HuMHM npouecc HAKOMJEHHS OPraHHKH M BBHIBETPHBAHHS HIET
CHJIbHEee, H Ha OINHOPOJHOM (hoHE BO3HHKAIOT HOBHIE LleHTPH Onore-
OLEHOTHYeCKOro naBjaeHHsl. OHH IPHHOCAT HOBbIE 3JIEMEHTHl (ayHbI.
[TouBeHHO-pacTHTENILHBIA [OKPOB M XKHBOTHOE HaceJeHHe 3Jech
onsatb 06peTaloT MO3aHYHOCTD.

Ha caMbix crapbix rabi6ax KOBpH JHTO(DHJIBHBIX MXOB 3aMeHs-
I0TCSI KOBDOM 3eJIeHbIX THIIHOBBIX, 2 OHH B OT/AeJbHBIX TOYKaX 3apa-
CTalOT COCYAMCTHIMH pacTeHHAMH. KapTuHa moBrOopsOLIerocs Hcye-
3HOBEHHS H BO3DOXKAEHHSI MO3aHYHOCTH PHTMHYECKH HOBTOPSETCS
BO BpEMEHH.

Ecan ¢asa nonumepusanuu — ¢asa ypesHUeHHs BHLOBOTO pas-
Hoo6Gpasus coobliectBa, To (paza osuromepusauuu — ¢asza HOpocT-
PAHCTBEHHOTO H KOJIHUECTBEHHOrO ero pocra. B pesyJbrare OT cTa-
JHH K CTaJlud PAacTyT CHCTeMaTHyecKoe pa3HooOpasHe H CJIOXKHOCTb
9KOJIOTHYECKOTO cocTaBa coobliecTBa, H OJHOBPEMEHHO — yCTOHUH-
BOCTb €10 PyHKIHMOHHPOBAHUA NPH PAYKTyallHH YCIOBHA.

Kaxpnasa cragus ofecrneynBaer NOSIBJIeHHe HOBOH Tpynnel opra-
HHu3MOB. Crajus JIMCTOBATHIX JHIAXHHKOB AaeT Kak Obl BOJHY JApeB-
HeMIHX HACEKOMBIX — HOrOXBOcTOK. Cramus AHTOQHIBHEIX MXOB —
BOJIHY MaHUUPHBIX KJaellell. HakoHel, npu pa3BHTHH MOKpOBa coOCy-
JHCTHX pacTeHHi — BOJIHY JOXAEBHIX 4yepBed H KPYNHHIX JHYHHOK
BRICUIHX HaceKOMbIX. TeHNeHUHH H3MeHeHHA OHOMAacC 3THX Ipynn
JHIIb TOJTBEPXKAAIOT UHUKJIHYHOCTb IEPeCcTpPOeK, NPOHCXOASLIHX BO
BpeMeHH. KauecTBeHHble BpeMeHHHle (asbl 4epeAylOTCS ¢ KOJIHYeCT-
BEHHBIMH.

Tak B HesJOM cKJAaJbIBaeTCs XDOHOJOrWYeCKHH paAx OHoleHo-
30B — HX lleMHasA 3aBHCHMOCTb APYT OT Apyra Bo BpeMeHH. Ero raas-
HHe YepTHI: NPEeMCTBEHHOCTb a3 H CTafHH, NEPHOAHYHOCTb, BEHIpa-
XKapouasicad B yepeoBaHUH (a3 MOJH- U OJHUTOMEpH3aLHH, a TaKXKe
B CHHYCOHJAJbHOM XOJe H3MEHEHHs YHCJIEHHOCTH OTIeJbHHIX IPynn
H B IOCTOSIHHOM BO3POXJAEHHH MO3aHYHOCTH.

Tenepb ymecTHO 3afaTh BONPOC: KaKOe POCTPAHCTBEHHOE COMOA-
4YnHeHue GHOre0eHO30B CKIAABIBAETCSA B XO/A€ HX Pa3BUTHSA?

Oxka3spiBaeTcst, YTO XPOHOJIOTHYECKHH DPSJ, HOCTPOEHHBII HAMH MO
H30JIMPOBAHHLIM BepIUHHAM IJb0, HA CKJIOHAX NOCHEIHHX pa3BOpa-
Y¥BAaeTCs KAaK NPOCTPAHCTBEHHBIM, T. €. XOPOJOTHUECKHH., ITO H
€CTeCTBEHHO, TAaK KaK Ha BEpIIHHAX CKaJl pa3BHTHe GHOreOleHO30B
obecneynBaeTcss HCKJIIOUHTENBHO 32 CUET MECTHOH NPOAYKLHH H arT-
MoctepHoii HOpMBI Bjaard. OHO HAET HO3TOMY MeJIJIeHHO — B HTOTe
HauaJbHble CTaJMH CYLIeCTBYIOT 37eCh JOJIN0. B HHXHHX uacTax
IJbl6 pa3BHTHE B 3HAYHTENbHOH Mepe onpeje/sieTcss PHHOCOM yXKe
rOTOBOrO IOYBEHHOr0 MaTepHaJja ¢ BepliuH. B pesynbrare 6Horeo-
IleHO3bl TIOC/e[OBaTebHbHIX BPEMEHHBIX CcTafufl (IpOCaeKeHHHX
HaMH Ha BepIUHHAX r/bl6) HA CKJOHAX IJbl6 OKa3BBAlOTCA paclo-
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JIOXXEHHBIMH B HPOCTPAHCTBEHHBIH DSAX OT BEPUWIHHBI K NOXHOXKHIO.
YuHTHBasE 3TO, a TaKXe TO, UTO MXH, a OCOOEHHO COCYAHCTHE
pacrenus, Gosiblie yeM JHIIAHHHKH, 3aJlepXKUBAIOT ONaj OKpyXKaio-
llero Jeca, MOXHO cKa3aTh, 4To, yeMm 6oJiee pasBura OHOreOLEHOTH-
yeckas CHCTeMa, TeEM MeHee OHAa aBTOHOMHaA, TeM (oJiee OHA 3aBHCHT
OT JPYTHX CHCTeM, JieXKallliX BhIllle [I0 CTOKY H OKDYXKaloUIUX ee.

B OTHOLIEHHH XKH3HH HA CKaJllaXx MOXHO CKa3aTb, UTO Ha 60Jib-
HIeH -4YaCTH HX MOBEPXHOCTH OHA Cpa3y IPOSIBJASIETCS He TOJbKO B
BHje OHOreoleHO30B, HO H B BHJE HX LleJIbIX CTOKOBO-OOMEHHHIX ce-
pHi, T. €. B BHAe MUHHATIOPHOro GHOXHMHuUeckoro JaHawmadra (o
ITonnHoBY, 19566), KOTOpBIH noOc/e/Hee BpeMs NPHHATO HMEHOBATh
kareHoll (mo Parenepy, 1935). B nansom caydyae Jydlle rOBOPHTb
0 IPOTOKATEHE.

dra MHUHMATIOpHAsh NMPOTOKaTeHa NpeACcTaBaseT coboi0 Kak Obl
nesslit 6HOTeoleHOTHYECKUH KoHBeiep. Ero BepxHss yacTh ¢ rocnon-
CTBOM JIHIIAHHHKOB — 30Ha HAKOMJEHHS (PUTOMAcCH BOJOpOCHeld H
rpu6oB, a TakXKe 30HAa HAYaJbHBIX CTaJui BHICBOOOXIEHHS a30Ta,
rjJaBHBIM 06pa3soM M3 MHUeausi TpHOOB, IPOHCXOASAIIErO NpPH NHTa-
HHH HMH HOTOXBOCTOK. D(PPeKTHBHOCTb AESATENBHOCTH 3THX HH3LIUX
HaceKOMBIX OY€Hb BeNHKa, TaK KaK KO3(h(HUHEHT AbIXaHHS y HHX B
8—10 pa3 Bhillle, yeM y HOXKAEBHIX uepBeft. X 3KCKpeMeHTH — CBO-
eobpa3Hbl¢ OpraHo-MuHepaJabHble arperaThl —Ha 70—809% cocras-
JIRIOT Maccy nepBHuHO#H mouBb. OHH OYeHb JIETKO CKaTBIBAKOTCA
BHH3, 06paays cBoeoOpasHbIil CyXoff CTOK, JOMOJNHAOLIHHA 1 Ge3 Toro
MHTEHCHBHHIH BOAHHH BBIHOC. TO M Zpyroe uMeeT, KOHEYHO, OTPHLA-
TeNIbHOE 3HaueHHe O/ BepxHelt yacTH KOHBeHepa, HO BecbMa IOJIO-
KHTEJbHOE — JJI5 €ro HHXKHUX yacTed.

Cpexnnsis yacTb KOHBefiepa — 30HAa HaKOIJIEHHSI Pa3HOOGpa3HOM
OPraH¥KH H CABHI'a MPOLECCOB ee paspylUeHHS B OaKTepHaJbHYIO
CTOPOHY, O YeM FOBOPHT, KpOMe NpPAMBIX MHKPOOHOJIOTHYECKHX RaH-
HBIX, 1 OOHJIHE TaHUHPHBIX Kaelleh.

Hakonen, HuXHsasl yacTh KOHBefiepa — 30Ha pPa3BUTHA GaKTepH-
aJbHBIX TIpolleccoB Ha cybcTpare, co6paHHOM CO BCEro Kackajga Npo-
TOKAaTEHB!, H, YTO OYeHb BAaXHO,— MAaCCOBOTO (POPMHUPOBAHHSA KpyIl-
HBIX MaJIOTpaHCNOpPTabeJbHBIX H OYeHb BOJONPOUYHBIX KONPOTEHHBIX
MOYBEHHHIX arperatos, o6pa3yeMbix AOXKAEBBIMH YePBSAMH H JIMUHH-
KaMH JOJIrOHOXeK. B pesysabraTe 34ech HAKaNJHBAIOTCS OKOHYa-
TeJIbHBIE NPOLYKTH IesTeJbHOCTH BCeX BBIILeJexkalluX nporobuore-
OLIEHO30B M HMEHHO 3leCh 3aBepllaeTcsi npoliecc noyBooGpasoBa-
Husi. VI3 Bcero psina MMEHHO 3TOT GHOreOleHO3 NPEeACTABJSACTCA HaH-
6osiee IpKO BBIPAXKEHHOH OTKPLITOH CHCTeMOH. 371eCb MOXHO TOBO-
PHTb O BTODHYHOM CTYILEHHH KH3HH, 00ecleuiBaeMOM BCeM Kacka-
LOM NpPOTOKAaTeHH. B HeM XH3HeAesaTeJbHOCTh HHTEHCHBHA M o6par-
HOe BJIHsIHHe GHOJIOTHYECKON COCTaBJSIOLIEH «y» HA T€OXHMHUECKYIO
«X» fenaerca npeobaanaiomuM. [lepBHuHble GHOreOLEHO3Hl TAKOr0
THIIA OTAEJSIOT BCIO MPOTOKATEHY OT Pa3BHTHIX GHOreOlEeHO30B, KO-
TOpble OKPY»aloT ckajb. CaMH XKe pa3BHThe OHOreoLeHO3Hl, XOTS
OHH M MOT'YT BO3HHKATb Ha H30JHPOBAHHBIX OT NMPHHOCA BEPIUHHAX
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CKaJ, B GOJILLIMHCTBE CJAy4YaeB SIBJASIOTCS NMOPOXKIEHHEM Bcell lend
NpoTOOHOreOLeHO30B He TOJbKO BO BDPEMEHH, HO U B NPOCTPAHCTBE.

Bpocaercsi B ri1asa moao6He MHKpOKaTeH GOJBLIMM KaTeHaM, Ha-
YHHAIOUIUMCS! HAa BepIIHHAX BO3BHILEHHOCTEH HJH Xpe6TOB, r'lie mpe-
o6safaeT BHIHOC (3JIJIIOBHAJBHBIA PEXHM), NPONOJIKAIOUIUMCA Ha
KPYTHIX CKJIOHAaX H Ha NPHMHIKAIOIUX K HHM HHM3KHX DaBHHMHAX
(C TPaHCINMIOBHANLHBIM PEXHMOM) H 32KaHUHBAIOUIHNMCH aKKyMy-
JATHBHBIMH JlaHAmagpTaMu B6MH3K BonoeMmoB . B satom psiny mocra-
TOYHO OGWIHPHBEIX JAHAIIA(PTOB OCOGEHHO BHIAGJAIOTCA Y3KHE HOJO-
CHl BIOJDb JIHHHH pasfesa TMocaefHHX. B reoxumun noxo6Hble MecTra
BHIENSIOTC NOX HassanueM Gapwepos (Ilepeabman, 1961; Triopro-
kaHOB, 1964). BHelHe e OHH YacTO IPOSBJSIOTCS KaK 6Gapbephl
6uoTnueckue. [ HMUX XapaKTepHBI CTyLIEHHS KHBOTHOH XKH3HH H
NPU3HAKU TOBHILIEHHON NMOYBOOGPa30BaTENbHOH AKTHBHOCTH APYTHX
KOMIIOHEHTOB OHOreoleH030B. 3xech o6GpaTHOe BJAHsHHe OuOTHUe-
CKOTO «y» H «X», B OTJIHUHE OT OOLIMPHBIX OCHOBHHIX JaHAIAadTOB,
nenaercst npeo6JaaOIIUM.

Ecau npencraButh ceGe cKaJbl pacrnosioXKeHHHIMH B HauGoJee
XapakKTepHOM JJi1 HUX MECTe Ha BEepHIHHAX BOSBbIHIEHHOCTEl’l, TO OT-
MeueHHasl B HX HHXHell YaCTH 30HAa CryLIeHUs XU3HU OyAeT npel-
CTaBAATb COGOM AJsi GONIBIION KaTeHB NepBhIf BXOAHON 6apbep, HIH
6aprep NMOCTYNJEHUS, Ha KOTOPOM B ILHDKYJSLHIO BO BCEeH KaTeHe
BOBJIEKAIOTCS HOBBIE BEleCTBA, MOCTYNAIONIHe H3 KODEHHBIX IOPOJ
(Crebaes, 1976).

Hpyrofi 6apbep mOCTynJeHuss oOGHAPYKHBAaeTCs Ha IPOTHBOMNO-
JIOXXHOM, HHXKHEM, KOHIle KaTeHH, Ha IDaHHLe Ha3eMHOro akKKyMy-
JATHBHOTO JaHawadTa u BojoeMa. 31ech y JHHHH ype3a BOAH TaK-
Xe BHIABJASETCA CBOeoOpa3Hasi 30Ha CryHIEHHs XXH3HH, COCTOsIAs
riaaBHEIM 006pa3oM H3 NOBEPXHOCTHO-OGHTAIOIIHX HACEKOMHIX — ca-
npocdaros u 30odaroB. Onu nepepabaThHBalOT BHIOPOCH OpraHuye-
CKOWl NPONYKUMH 03epa M TEM CaMBIM CNOCOGCTBYIOT NMOCTYIJIEHHIO
B a3pajbHLIi KPYrOBOPOT BEILeCTB, BPEMEHHO NEeTOHMPOBAHHBIX
CTOKOM B BOjfoeMe. STOT NMPOLECC 3aKpelseTcs pPOollel AesTelb-
HOCTBIO MyDaBbeB, CO3Jalolleil TYMYCOBO-aKKyMYJSTHBHBII TOpH-
30HT.

HecmoTpst Ha ype3BbluaiiHO pe3KHe Pa3JIHUHS CHCTEMATHYECKOro
COCTaBa XHBOTHOTO HaceJeHHs, OHO 3[leCb H Ha CKaJaX N0 CHeKTPY
KHU3HEHHBIX (GopM? ¥ psily APYrHX NPH3HAKOB AOBOJBHO CXOJHO.
B u3BecTHON Mepe CXOAHB H MPOCTPAHCTBEHHO-BPEMEHHBIE CTaZHH.
OnHako 37ech MBI H30EXHM JAeTaJbHOro pa3bopa 3TOro SBJEHHS ¥
oTomJieM yMTaTeNs K cneuuadbHeiM paboram (Crebaes, 1971a;
Mopnxkosnuy, 1973).

JBa npyrux Gapbepa JieXXaT BHYTPH KaTeHB, MeX1y o6pasyio-
IMHMH ee OCHOBHBIMH JaHAwadTamMu, H MOryT ObLITH Ha3BaHH 6apbe-

! Bonpoc O NMpeeMCTBEHHOCTH MHKPO- H MAKPOKATeH M0KA OCTAeTCs OTKPHITHIM.

2 Ogna xu3HeHHass ¢opma oObeaWHAET pas3jMYHBlE MO MPOUCXOXKAEHHIO BHAB C
AHAJIOFTHYHbBIM KOMIIJIEKCOM HpHCl’IOCOG.’IeH}‘Iﬂ K JeATeJbHOCTH B dHAJOTHYHLIX
spycax Guoreoneno3oB (Cre6Gae, 1970; Cre6aena, 1970, Konanesna, 1976).
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paMH mepepacipenesieHusi: MeXAy rpynnoit JanamadToB BO3BbILIEH-
HOCTEH WJIH rOp, Y HX NMOAHOXKHSA, U HU3KOH NOATOPHOH pPAaBHHHOH —
BepXHHHl Oapbep NepepacnpejelieHHss —B HEM OCYLIECTBJSIOTCS
60JbIIOH MPHTOK U MENJIEHHBIH OTTOK BOABI H HECOMBIX €10 BEILECTB;
MeXJy HHU3KOH paBHHHOH M AKKyMYJATHBHBIM IDHO3€PHHIM JaHA-
madrom. 31ech, ¢ OJHOH CTOPOHB, HPOHCXOAMUT MOABEM IPECHBIX
BOJI, CTEKAIOIXX C rOp H NPOQHAbTPOBHIBAIOLINXCA HA GOJIBLIOH raIy-
6uHe MOJ HH3KOH PAaBHHHOH, a C JApYroil — 3aCOJNEHHHX IPYHTOBHIX
BOJL OT MOANOpPA HX CKOMJeHHs BOJHM3H BOAOEMA; 3TO HHXKHHH Gapb-
ep nepepacrpeeneHusl.

Jas 3Tux 6apbepoB XapaKTepHB 0COOble 30HBI CTyLIEHHS XKH3HH.
Ha o6onx Gapbepax, a 0cOGeHHO Ha TlepBOM, HalJIOLAIOTCS pe3KHe
moxbeMbl YHCJIEHHOCTH BCeX Ipynn O0ecrno3BOHOYHLIX, HDHYUEM TeM
Gosiee pe3KkHe IO CPaBHEHHMIO C OKPYXKAIOUWIMMH JaHAmadTaMH, ueM
GoJiee 3TH FPYINIIB CBA3aHEI C IOYBOH, a CJ1€J0BATEAbHO, H HENOCPea-
CTBGHHO C IOA3eMHBIMH BojaaMH. Ilocsiennee oGcrosTenbecTBO, ecre-
CTBEHHO, 0cOOEHHO XapaKTepHO AJIsi HHXKHero Oaprepa. B oTauume
or 6apbepoB NOCTYIJEHHs 3/ecb B-000HX cayuasx Habgaiojaercs H
pe3KHu# NoA’beM BUAOBOIO pa3Hoo6pasus.

Xapakrep XKMBOTHOTO HaceJIEHHs 30H CTYLIEHHS XH3HH Ha Gapb-
epax nepepacnpelejieHHsi TOBOPHT O ero NOBHIIIEHHo# OHoreone-
HOTHYECKOH aKTHBHOCTH. PacnpejejeHHe HaCeKOMHX B BepPTHKaJb-
HOM paspese TPaBOCTOA, NMOJACTHJKH H IOUBH paBHOMEDHEE H (Ta-
6uJILHee, UeM B COCeIHHX GHOreoleHo3ax, TaK Kak obeclneyHBaeTcs
NMOJMHHIM HaGOpPOM M NPONOPLHOHAJIbHHM KOJHYECTBEHHHIM COOTHO-
lIeHHeM NpeACTaBHTEell BCeX OCHOBHEIX IPYCHBIX XH3HEHHBIX GopM
(purodunk, reodpusas, BepxHe- M HHUKHEMOACTHJIOUHBIE M IIOYBEH-
HHEe H T. I.).

31ech 3HAaYHTENbHO GoOJiee NOJHHIMH OKa3BIBAIOTCA W CIEKTPH
TpoHyecKux Trpynn G6ecno3BOHOYHHIX, OOECNeYHBAIOLIMX pa3HHeE
CTafMH AECTPYKLUHH OPraHMKH. Ba’kHO, UTO TPYNNB XH3HEHHHX H
TpodHuecKux (POPM OKa3LIBAIOTCH COCTOSILIMMH H3 HECKOJbKHX KO-
JIOTHUECKH pa3JIHYHBIX BHAOB, OJHH H3 KOTOPHIX 6oJsiee CyXOJIOOHBH,
Apyrde OoJjiee Bjarosilo6uBH. DTO obecneyHBaeT ycTOHuMBOe (PyHK-
IMOHHPOBAaHHE KaXXJI0# rpynnsl Ha ¢oHe (JAYKTYUPYIOLIHX YCHOBHHA
(/Isnynos, CteGaes, 1964).

BrisicHdercsi, yTo OuoreoueHoTHUecKn# 3ddexT nedaTeSbHOCTH
KaXJ0ro sK3eMIJiipa HaceKOMOTO 3Jech MOXeT ObITb GoJiblile, yeM
B COCEJHHX OHOreolleHO3aX, H YTO, CJeNO0BATeNbHO, CONOCTaBJIECHHE
YHCJEeHHOCTH GHOMAacc ellle HE NMOJHOCTHIO BCKDPBIBaeT GHOreoneHO-
THYECKYIO CyLIHOCTh GapbepHbIX 30H CrylleHHs XH3HH. OKa3eiBaer-
csl, YTO, HalpHUMep, KaXKJoe IHe3L0 MypaBbeB-3€MJIEPOEB 3a CYTKH
3nech BhIGpachiBaeT Ha HOBEPXHOCTb ropas3fo GoJblie IIOYBEHHOH
Macchbl, 4eM B COCEJHHX 6uoreonenosax. OcobenHo HHTEPECHO, 4YTO
SKCKDEMEHTH OJHHX M TeX JXe BHAOB CapaHYOBHIX, SIBJSIOMIHXCS
BaXKHEAIIMMH CTHMYJIATOPAMH MHKPOOHOTHUYECKOH HEeCTpYKUHH (H-
toMaccH (CrebaeB, 1968), 3mecb 3HAUHTENbHO G6o0Jiee HACHIEHH
Mukpogiopoil, uem B MexGaprepHbix Jdanxmadrax. Ipu stoMm ecan
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fOBHIILIEHHE KOJHYeCTBa OGamuiisipHeix (opm oObsicHAeTCS MOBH-
leHHeM HX OOHJHsS B caMOd moyBe 6apbepoB, TO B OTHOIUIEHHH LieJ-
JII0JI030paspyliaoiiuXx GopM H aMMOHH(HKATOPOB 3TO MOXKeT OHTb
OGBACHEHO TOJBKO OCOOHM (PYHKUHOHAJBHBIM COCTOSIHHEM CaMHX
HAaCeKOMBbIX. DTO XKe COCTOsIHHE B CBOIO OYepe/lb, BO3MOXKHO, 3aBHCHT
He TOJIBKO OT 6JIarONPHATHHX KJIHMAaTHUYeCKHX (aKTOPOB, HO H OT
6osbluell, yeM B cOCeiHHX GHOTeoleHO03aX, MJIOTHOCTH HOMYJISLHH,
T. €. OT LUIHPOKO H3BECTHOro (pu3moJornueckoro sddekra rpynmnsl.

310 AB/NEHHE, HO yXKe He B IJIaHe NPHcHocobJeHHsl K cpele, a B
njaHe o6paTHOTO BJHAHHA Ha Hee, OTHOCHTCS K TOii XKe KaTeropHH
MOJAH(HKAUMH COCTABJAAIOUHX, BaXKHOe 3HaYeHHe KOTOpPOiH GBLIO IOo-
kaszano 0. B. Turosbim u @. H. CemeBckum (1975).

Cka3aHHOe O3HayaeT, 4To Ha Gapbepax nepepacnpefeseHus Nox
BJHMSHHEM HEIPepPHIBHOTO, HO 3aJepXKHBaloUlerocsi 3iech, a MOTOMY
JIOCTYIHOrO OpraHH3MaM IPHTOKa BelllecTB GHOreoleHOTHYEeCKas 3¢-
(eKTUBHOCTb HX XH3HEeATENLHOCTH Pe3KO BO3pacTaer. JTO COOT-
BeTcTByeT noctyaary b. SI. Bunenkuna (1975) u osHauaer, yto
o6paTHOe BAHSHHE OGHOJOTHYECKOIO «y» HAa FeOXHMHYECKHH «X» TaK-
JKe pacreT. DTO IPOHCXONHT HE TOJBKO 3a CYET yBeJHUEHHS YHCJeH-
HocTeH u 6uoMacc, HO M pasHooOpasus 6uoThl. [locsennee coorser-
CTBYeT BbICKA3aHHOMY TaM Xe nojoxeHuio bB. §l. Bunenknna 06
«OTXOZe OT NPHHIHNA TPeyroJbHOCTH» (o MoJsuaHoBy, 1975) npu
BO3pacTaHHU Pa3HOO6Gpa3Hs, a TaKXe 3a CUET BBHILICONMHCAHHHIX MO-
Jubukanuii. [Ipurox K 6apbepaM GAYKTYHpYyeT, TaK KaK GacceHHbI
ero oOWHMPHH H pa3HOoOOpa3HH. Ero mosoxuTesbHbBIE BCIJIECKH
(OUKCHDPYIOTCSI TO OJlHHMH, TO APYTrHMH dJeMeHTaMH GHOTH H MecTa-
MH XOpOLIO pa3BHTHIMH TIOYBaMH, T. €. 6apbepHoil cHcTeMoM, o6sa-
Jawooulell NoBbleHHOH OydepHOCTbIO, cHcTeMo#H, paGoTaioulell Ha
YPOBHE MHOTOJIETHHX IOJIOMKHTEJbHBIX MAaKCHMyMOB (COOTBETCTBY-
er monoxenuio T. I'. F'nanmanoBa, 1975). Ha takoe 3nauenne dJyx-
Tyauuii o6paumas BHumanue A. A. JIsnyHOB B Hauiei# COBMECTHOH ¢
HUM ny6aukauuu (JIsnysos, Cte6aes, 1964).

Bce 310 BegeT K BTOPHYUHOMY, yXKe GHOreHHOMY, YCHJIEHHIO Nep-
BHYHOTO reoXMMHUecKoro 6apbepa Ha HMYyTAX CTOKa, a CJeIOBaTeb-
HO,— M K YBeJHUEHHIO €ro BJHAHHUS HAa NONYHHEHHble JaHAWa(THL.
TakoBH onocpefoBaHHbIe GHOreOXHMHUeCKHE 3 heKTH.

CBoeoGpasubpl ¥ YHCTO GHOTHUECKHE OTHOIUEHHMS MexXIy Gapbe-
pamu nepepacnpefeseHuss H Mex6GapbepHbiMu Jaunmagpramu. Bo-
SICHEHO, 4YTO TNOAaBjsioliee GOJbITHHCTBO BHAOB GeCNO3BOHOYHBIX,
obuTaouux B 6apbepHHX 30HAX, BCTpeuaeTcss H B MeXGapbepHHIX
JaHpmadTax; NpH 3TOM HaHOGOJBIIHE MX YHCJIEHHOCTH XapaKTepHHI
HMeHHO Jasa OapnepoB. Hacenenne MexO6apbepHblXx JaHAlIadTOB
CKJIafbIBaeTCs, Ha060pOT, TIOYTH HCKJIOYHTEJHLHO H3 BHAOB, NPOHH-
Kaolux u3 GapbepHbiX. TakuM 06pa3oM, Hace/leHHe NEPBBIX MOJ-
HOCTBIO 3aBHCHT OT HaceJslenHst BTOpHX (Ctebaes, 1976).

Ananu3 BHYTPHNOMYJISAHHOHHOA H3MEHUYHBOCTH CapaHUYOBHIX II03-
BOJISIET AyMaTh, UTO B 30HAX CryLIeHHsl JXH3HH Ha Gapbepax rocmoj-
CTBYeT MSTKHH 0T60Op Ha pa3HooGpa3He, B TO BpeMs Kak B OGHIHD-
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HbIX MeXO6apbepHBIX 30HaX, a 0COOEHHO B HX KJIMMAaKCOBHIX Guoreo-
lleHO3aX, TOCHOACTBYET XKecTKHil crabuausupywouuii or6op. B 1e-
JOM CHJIbHOE INIPSIMO€ H ONOCPeLOBAHHOE TIeOXHMHYECKOoe NeHCTBHE
6apbepoB mepepacnpefeseHus BLOJb 110 KaTeHe NOTOJHSETCS TaKUM
XKe OnotHueckuM. OnHAKO TrJ1aBHOe 3HayeHUe OHOTHUECKHX BJIHA-
HHH{ — B TOM, YTO OHH IIDOCTPAHCTBEHHO HAeHCTBYIOT IEpPIEeHAHKY-
JSIPHO CTOKOBO-reoxHuMHuyeckKuM. OKa3sbiBaeTcs, BUIOBOH COCTaB XKH-
BOTHOTO HacCeJIeHHsl aHaJIOTHYHBIX OapbepHBIX JaHAWagTOB cocen-
HHX NPHPOJAHBIX PaHOHOB, T. €. NapaJJe]bHBIX KaTeH, OTJIUYaeTCs
3HAYHTENbHO MEHblIe, YeM BHIOBOH COCTaB XKHBOTHOTO HaceJeHUs
GapbepoB H MexOapbepHHIX JaHAIWIA(PTOB OXHOH KaTeHH. JTO H
€CTEeCTBEHHO, TaK KaK IVIaBHBIH KOMIIIEKC YCJIOBHH Onpenensercs Ha
6aphepax XapakTepoM UHPKYJSALHH TPYHTOBHIX BOM, CXONHBIM B
PasHBIX pafioHaX. 9TO 03HAYAET, YTO IMOJIOCH, 3aHATHE ONHOTHIIHbI-
MH GapbepaMH M NepeXoxsllHe H3 OJHOro KJIMMAaTHYECKOro paioHa
B ApYroH, NpeAcTaBaSIOT cO60H BaXKHeHUINe 3KOJOrHUeCKUe KaHaJ bl
nonyJAsIHHOHHOro oOMeHa, HampaBJIEHHOTO OT OJHOH mapaJJesbHOMH
KaTeHb K JAPYrof, T. €. MONEPeK JHHHH CTOKOBOTO BELIECTBEHHOTO
o6MeHa BIOJIb KaTeEH. Bnpoqu, 3TO BJIHAHHE MOXET pacCUCHUBATHCA
TakXe Kak cBoeoOpasHEiii OMOTHUECKHH CTOK, HO HaNpaBJsgeMbIll yKe
He rpaBm-a.uneﬁ, a CHJIaMH BHYTpPEHHEro JAaBJE€HHSI XKHBOro Be-
lecTBa.

CucreMa nomnepeuyHsiXx CTOKY GapbepHblX 06pa30BaHHi, B KOTO-
pHX HabgioJaercss MaKCHMAaJbHBIL OTXOX OT TPHHUHMOB TPeyroJb-
HEIX cHCTeM ypaBHeHH# (mo MosuaHoBy, 1975), nomosHsieTcs: cucre-
MO# Y3KHX GHOT€OlEHOJIOTHYECKHX 06pa30BaHHi, BHTAHYTHX BIOJb
CTOKa BHH3 TIO JIOXKOHHKaM. B HHX 3TOT OTXOZX HO psSy NMPH3HAKOB
H IpHYHH BbIpaxeH cnabee. C yyeToM NOCIEIHHX MOMKHO CKa3aTb,
YTO B lIeJIOM B CHCTeMe MapaJljlesibHBIX KaTeH CKJaJblBaeTcs peller-
Ka MaJblX 10 NJIOUAAH JHHEHHBIX GHOreOLleHO30B, NPeLCTaBASIOIUX
30HB! CTYLIEHHS XKH3HH W OTJHUYAIOLIHXCSA NMOBLILIEHHOH GHOTeoLeHo-
THYECKOH M, B YaCTHOCTH, TOYBOOOPa30BaTeIbHON aKTHBHOCTbIO. Bhl-
NOJIHAS TVIaBHYIO YacTb «GHOreoleHOTHYECKOR paboThI», OCYIIecTB-
JsieMOH Ha GOJIbLION NJIOLIaAM, H OKAa3bBas BHIIEONHCAHHOE KOHT-
posupyolilee HJIH ynpasJsioliee GHOTHUECKOE BO3JCHCTBHE HA MeX-
GaprepHble (BHyTpHpelIeTOUHBIe) OHOreolleHO3Bl, 3Ta MaJieHbKas
Mo CyMMapHOH NJIOLIAZH ee 3JeMEHTOB pelleTKa aKTHBHBIX GHOreo-
HEHO30B omnpeaensgeT, Ha HAll B3rJasn, cTaOHJBHOCTh H HallpaBJed-
HOe pa3BHTHE BCEH COBOKYNHOCTH OHOreOLeHO30B LeJOH rpynnsl Ka-
teH. Cynp6a 60JIbIIMX YYyaCTKOB GHOreoLLeHOTHYECKOT0 MOKPOBa pe-
maeTca He YCPEAHEHHBIMH NOKa3aTeJAaMH, HCKYCCTBCHHO <«pa3Ma-
3aHHBIMH» 1O BCeil MJIOLAaAH, & KPUTHYECKAMH OGapbepHBIMH CHTya-
THAMH. STO, B YaCTHOCTH, O3HayaeT, YTO H OXpaHa Cpedbl MOXKeT
32BHCETh OT MaJbIX 1O NJIOIAJAH H MaJ03aMETHLIX Ha NepBHIH B3IJISL
6apbepHEIX «GHOTreOlleHO30B» pelleTKH». KX BhisBJeHHEe H cOXpaHe-
HHe — BaxKHedllast 3afaya.

Ora cuTyauus HMeeT JaJeKo He yacTHOe 3HauyeHHe. OHa BHIABISA-
Jlach B OCHOBHOM IIpH H3yueHHH OHOJIOTHH TOYB B NOJYMYCTBIHHOH,
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CTENHOH, JIECOCTeHOH, TaeXHOH M TyHAPOBO# 3oHax. Ee sseMeHTH
IaBHO OTMeYaJHCh B pacTHTeJbHOM mnokpose A. B. KpachosniM
(1888) u I'. H. Buicoukum (1962), a Takxe B pekax ®. JI. Mopny-
Xa#i-BoatoBckum  (1948). Hakonen, noxo6GHY0, HO TOJNBKO OYEHb
GosiblIyI0 pelIeTKy MBI OGHapyXuBaeM B okeaHe. OHa TaKxke CBfl-
3aHa C IBHXEHHEM BOJHBIX MACC B CHCTeMe OHOJIOTHYECKH aKTHBHBIX
30H Y BOCTOUHBIX (MOCTYNJIEHHS IMyOHHHBIX Macc) ¥ 3amajiHbix Gepe-
rop (NOATOK H MepepaclpefeieHHe GHOJOTHUECKH AaKTHBHBIX BOJ,
IBHXYIIHXCA OT BOCTOUHBIX OeperoB), a TaKxe B IPHIKBATOPHAJb-
HBIX H OOpaTHbIX NPUMOJSPHBLIX TE¥EeHHSX. BHAUMO, THraHTCKHMHU
aHaJoraMu MexX6apbepHHEIX GHOreOLEeHO30B CYIUH SIBJSIIOTCS OOLIHp-
Hble, HO MaJONPOAYKTHBHbBIE, T. H. XaJHCTaTHYeCKHe, LEHTPaJbHbIS
06J1acTH BCeX OKeaHOB, JeXallue K ceBepy H K IOry OT 3KBaTopa.

Urtak MBI BHAUM, 4TO pelleTYaTble CHCTeMbl BO3HHKAIOT B CYK-
LIeCCHSAX OYeHb paHO M, NMO-BHAHMOMY, MNOBceMecTHH. OHH MOryT
6LITb pa3HbIX pa3MepoB. Bo3HukaeT 3ajaya CTPOroro HHBapHaHT-
HOTO OTIHCAHUS MPHHI[HIOB HX CTPOEHHSI.

Kak 6bl To Hu 6BlJIO, BCSI apXUTEKTOHHYECKAasl CHCTEMa INpefcTa-
eT nepej HaMH Kak YepellOBaHHE AKTUBHBIX M NACCHBHBIX OHOreo-
IIEHOTHYECKUX CTPYKTYp. KOHeuHO, W aKTHBHBIE, M NacCHUBHble GHO-
reoneHo3bl 00/1afaloT OOJbINOH YCTOHYHBOCTBIO, HO NPHpPOAA ee
pasiuyHa. Y HOepBbIX OHA MOJAJNEPKHBAETCS NMOCTOSIHHBIM NPHHOCOM
BELIeCTB ¢ GOJIbLIOH IJVIOIIAAH, T.€. KaK Obl 3a CYET «JaHH» BHIIe-
Jexauux 61oreoueHo30B. Y BTOPHIX — 3TO YCTOHYHBOCTb GEIHOCTH,
T. €. NMOCTOSIHHOI'O HH3KOTO YPOBHS NPOAYKTHBHOCTH H H30JHDOBaH-
HoctH OapbepaMu KaK OT IOJIOXKHTENBHBIX, TaK H OT OTPHLATE/b-
HbIX HapylUeHHH OOBIYHOTO peXHMa. YCTOHYUBOCTL MEepBBIX HOCHT
CTaGuJbHBIA  OTKPHITHIA XapakTep, a BTOPbIX — CTAlHOHAPHBIA
3aMKHYTHE. EcTecTBEeHHO, UTO W AJASI CYKUECCHiH, W IJ MHKPO3BO-
JIOLMOHHOTO Mpollecca MepBHEe HMEIT TBOpUECKOe, a BTOpbie —
KOHCEPBATHBHOE 3HaUYeHHUE.

IIpuHUKMOBE YepeNOBAHHST AKTHBHBIX H IACCHBHBIX OHOreoneHo-
THYecKHX 00Opa3oBaHuil NpPOSBJIAIOTCS He TOJNLKO B TeX MaKpo- U
MeraMacurabax, 0 KOTOPHIX LJa peyb, HO W BHYTpH Jioboro 3aJe-
MeHTapHOro OuoreoueHo3a. Tenmepp peub HAeT O BHYTPeHHeH y3Jo-
BOJ M NPOCTPAHCTBEHHO-QYHKUHOHAJIbHOR OPraHH3alHH TaKOro GHO-
reoueHosa. B Hefl nposABasIOTCA Te caMmble OHOreoLEHOTHYECKHE
y3Jibl HJIH, TOYHEE, Y3J0Bble MHKPOCTPYKTYDHI, KOTOpPBIE, KaK Mbl
BHIEJH Ha CaMbiX PAHHUX 3Tamax CyKIECCHOHHOTO Pa3BUTUS OHO-
reolneHo3a BHI3HIBAIOTCA K KHU3HH Jaxe OJHHM 3K3eMILISIPOM pacTe-
Husi. ToMUKOM K HX 0Gpa30BaHHUIO CJAYXKAT yXKe He TeOXHMHYecKHe
npuuHHBL («X»), a CaMH OpraHH3MBl («y»), BepHee, HX cpenoobpa-
3ylolas JAeATeNbHOCTb. Y4YacCTOK NPpeobpasoBaHHON HMH CPelbl MO-
¥KeT 6bIThb Ha3BaH GUOTEHHBIM 3KomoJeM (cp. (HTOreHHOe moJe, 1O
A. A. YpanoBy, 1965). 3xecb, no-BUAHMOMY, HOJIXKHBI BCTynmaTb B
CHJIy, TaK CKa3aTb, 0OpPaTHOTPeyroJbHble CHCTEMBbl YpaBHEHH.
CkollJleHHe PasHbIX BHAOB B 3KONOJe OOBACHAETCH CKJIOHHOCTHIO
HX GOJIBIIHHCTBA K arperaluH. B pesyabTate, cpefnoobpasyrouiui,
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a 3a HUM H GHOIEHOTHYECKHH, B HEPBYIO ouepenb NoyBoo6Gpa3oBa-
TeNbHbIH, 30@eKT 3a KOPOTKOe BpeMsi B TAKOM CKOIJIEHHH Hapac-
Taer.

HnununatopaMu co3flaHHs y3Jda MOTYT OBITb HE TOJBKO pacre-
HHS, HO U XHBOTHBIE, B TOM YHCJe HacekOMble. Buanmo, pasHue
BHAb! (BepHee, HX JAesATENbHOCTb) O0JANAIOT Pa3HOH CHJIOH MPHTH-
KeHusi. B pesynapTate HauGoJiee BaXKHBIE y3Jbl CKJIaJbIBAalOTCS BO-
Kpyr OHOreOLEHOTHYECKHX NOMHMHAHTOB (NPHHIHUI, YCTAHOBJEHHBIHA
eme Y. ITavocckum, 1917).

Mub paccMoTpuM GHOTeOLEHOTHUECKHE Y3JIbi, CBSI3aHHBIE B CTe-
M ¢ KPYNHBIMM JepPHOBHHAMH 3J1aKa YWS M C THE3JaMH JyroBOTO
MypaBbsi, 3aMeHsollero 3xech prixero JjecHoro (CreGaeB u nap.,
1968; CrebaeB, 1971). ITockoabKy y O6IIEeCTBEHHOOPTaHU30BAaHHBIX
MypaBbeB B NePBYI0 ouepelb NMPOSABJISIOTCS P3aUMOICHCTBHS MeXKIy
BHJIaMH, Mbl OTDaHHYMMCSH IIOKa TOJBKO 3TOH CTODOHON pmena.

I'naBHasi 0coGEHHOCTh Y3JIOB — 3TO HX CJIOXKHOE BHYTpeHHee
CTPOEHHE, HTOT BJMAHMS Ha CPely B IEHTPe NOJS M Ha COCeNHHX
yuactkax. HecmoTpsi Ha pa3nauune wW3GpaHHBIX HAMH OGBEKTOB, B
5TOM OTHOIUEHHH OHH OYeHb CXOAHH M NMOTOMY MOTYT OBITb OXapax-
TepH30BaHHEl OTHOCHTEJIHHO HHBAPHAHTHO.

30Ha KyUIeHHs 371aKa H CaMO THE3XO0 MOTYT paccMaTPHBAThCsA
Kak ueHTp yana. Ciona B nepBOM cJiyyae MO KODHSM H MO JO-
pOXKaM MYypaBbeB — BO BTOPOM CT€KaeTcs MOTOK BellecTB C OKPY-
J)Kawllero ydyacrka. 31ech — HauboJbllee CKOMJeHHe GHOMAacchl H
MEPTBHIX OCTaTKOB. 31ech HauboJiee IPKO MPOSIBJASIETCS H MOYBOOG-
pa3oBaTeJbHbIH 3pdeKT: ckomaeHue rymyca, GHusHYecKass CTPYKTY-
PHPOBAHHOCTb TIOYB, MPH3HAKH GOJNbIIEHi MPOMBITOCTH OT COJIeH TMOx
ypeM U kapOOHaTHOCTH, OcoGeHHO MOX MypaBeiiHHKaMu. Bce 3To
obecneyuBaeT A/ CaMOTO OpPraHHU3Ma-HHHUHATOpPa' H €ro ChyTHH-
KOB TMOBBIIIeHHe CTAaOHJIbHOCTH YCJIOBHHM, KOTOpast JIETKO BBISBJS-
eTcs NPH M3MEepeHHUsIX TeMNepaTypH M BaaxHOcTH. Hakonen, umen-
HO OTCIOfla MCXOAST BJIHSHHE H YNpaBJAOliNe BO3JAeACTBHA Ha
OKpYKaIolly10 TepPHTOPHIO.

Sta TeppuTOpHs mHpeAcTaBiaser cob60ii Kak Obl BHelIHee IOJe.
B HeM pa3nnHuHMBI KOHUEHTpHUecKHe 30HH. OHU npoc/jeXeHH NpH
MHOTOUHCJIEHHHIX HCCAeJ0BaHHAX pu3oebepHOHl MHKpODJIOpPH NOY-
Be. Cpenn nMouBooGHTAOMUX GECNO3BOHOYHHIX Canpodaru-rymyco-
o6pa3oBaTesH TATOTEIOT K HEHTPY, a XHIIHHKH 00pa3yioT Kak Obl
BHelHH#I 06Box. BOoxpyr ofHOro rHe3na MypaBbeB BHIESIOTCH
KOHLIEHTPUYECKHE 30HBI KHOCHJBIIHKOB®, «CKOTOBOJOB», YXaXKHBAlO-
IMX 33 TJISAMH, U BHEIUHSs 30HA «OXOTHHKOB». HakoHeu, no BHew-
HeMy OGBOIY OXpaHseMOil TEpPHTOPHH TWOCE/SIOTCS ONUATh XKe B
KOHIEHTPHYECKOH [NOC/Ie0BaTeJbHOCTH HApPYTHe, MeHee KpYMHbIE
BHAH MypaBbeB. EcTb M Auddepenunanusi nonynsinuit. Tak, y He-
KOTOPbIX MacCOBBIX BHIOB HH3IMIHX HAaCEeKOMBIX (Hampumep, HOro-

! B NaHHOM caydae Mb DacCMaTPHBaeM BCIO CEMbI0O MYPaBbeB KaK ONWH MaKpo-
GHOHT.
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XBOCTOK) B3pocJble (OpMbBI KOHIEHTPHPYIOTCS BOJIM3H LEHTpa, a
JHUHHKH — no nepudepun (Stebaeva, 1975).

OTa KapTHHA JOMNOJIHAETCH H PafiHaJbHBIMH CTPYKTypamu. Tako-
Bbl OTHOCHTEJbHO 3aMKHYTHE H TEpPHTOPHAJLHO OTIpaHHYEHHBIE
rpynnbl MypaBbeB pa3HHIX KacT, NeHCTBYWllue BLOJb OJHOH pa-
IHaJbHON JOPOXKKH. BOKpPYr HepHOBHH B Pa3HBIX MO OTHOIUEHHIO K
COJIHEUHO!I 3KCNO3HIIHH CEKTOPaX KOHIEHTPHUPYIOTCS pasHble BHIBI
MOYBOOGUTAOLHNX HACEKOMBIX.

UpesBblualiHO cylleCTBEHHO, YTO KaXHBlH y3eJ OKpYXeH KOJIb-
[IeBOH, OTHOCHTENbHO Oe3XH3HEHHOH 30HOH, OTHAeJsIollell ero oT
LpYyroro Takoro ke yaja. TakOBH XOpOLIO BLisiBIeHHble HEHTpaJb-
Hbple 30HBI MEXIY OXpaHSIEMBIMH TEPPHTOPHUSIMH Pa3HbIX THE3[ Of-
HOTO BHAA MYypaBbs-IOMHHAaHTa H KOJIbIEBbIE 30HBI PE3KOr0 CHH-
JKeHHs YHC/JIeHHOCTH NMOYBEHHBIX 6ecO3BOHOUHBIX, a TaKXe M MHK-
pOOPTaHH3MOB, IPOC/EXHBAIOMKECss Ha HEKOTOPOM YAaJleHHH OT
JNepHOBUH 3/1aK0B. [IpoHcXOXKAeHHe 3THX 30H TpebyeT crnelHaabHOro
aHaJi3a, AJsi KOTOpOro 3fech HeT MeCTa, HO 3HaueHHe HX OYeBHIHO.
OHH H30JHPYIOT KaXKAbl y3eJ OT COCeIHHX — TaKHX XXe HJIH HHO-
POAHBIX — H J€Jal0T TaKHe Y3Jhl OTHOCHTENIbHO HE3aBHCUMBIMH.
IIpu HanoxeHUH pe3yJbTAaTOB HaOJIOJ€HHH B pa3Hble 4achl CYTOK
H Ce30Ha HeHTpaJbHble 30HH MOTYT HcYe3aTh, HO IpU CPaBHEHHH
5THX JIaHHBIX OTYETJIHBO BBHISIBJAAIOTCS BpeMeHHEle Nayanl, obecre-
yuBampuue TOT Ke 3¢dexT H30AAUHH NPH O0JbLIMX, HO aCHH-
XPOHHBIX NyJbCalHX COCEAHHX Y3JIOB, CBS3aHHBIX € 3K30- H 3HIO-
FeHHBIMH CYTOYHBIMH, HOTOAHBIMH H CE30HHBIMH puUTMaMH. Tak, K
Beuepy capaHuoBble, OJyXKAaBIIKE MO TOTO MOBCIONY, KOHLEHTPHPY-
I0TCS B JleDHOBHHAX W HMEHHO 3Jiechb OTJAaramT GoJblIyI0 YacTb
CcBOMX GoraTelx MHKpPO(JOPOH M BHTAMHHAMH 3KCKPEMEHTOB.
Houblo u3-n0J NEepHOBHH BBHIXOAAT XKYKH-YEPHOTEJKH, COOHpaIOLIHe
MUIly BOKPYT, a JHEM TaKXe KOHIEHTPHPYIOIIHE €€ OTXOAbl MO
pacTeHHsAMH. B pasHble yachl CyTOK pacIIHPSIIOTCS OXpaHsieMbie Tep-
PUTOPHH OJHHX BHAOB MYPaBbeB H CYXaIOTC ApYruX, 3aHHMalo-
L(He MecTa NepBBIX. DTa KapTHHA NMOJOGHA NMy/Jbcauuu HEHTPOHHBIX
aHcaMbJeli B Kope rosioBHoro mo3sra (mo A. b. Korauy, 1975). U B
TOM M B APYIOM cJyuyae COXpaHsieTcsl AUCKPETHOCTb MHOXeCTBeH-
HBIX OJHODOAHBIX LEHTPOB, 00ecHeYHBAIOIWIHX HANEXHOCTb (YHK-
ITHOHUPOBAaHHs Bcell cHcTeMBl. TIpOSIBASIOTCS M NPHHIMIBI KOMHJe-
MeHTapHOCTH. KaXJblii THR y3Jla COCEACTBYeT Bcerfa c 0osee HJH
MeHee onpeJeJleHHBIMH THOAMH JAPYTHX, C HHBIMH CBOHCTBaMH. JTa
33aBHCHMOCTb OCHOBLIBAeTCH Ha NPAMBIX OMOTHYECKHX, MOAYAC CHI-
HaJIbHBIX CBsI351X, KaK, HalNpUMep, Y MYPaBbeB, HJH 3a CUeT CPelo-
obpa3syiollell AeATeJbHOCTH, HanpHMep OTTOKa BJATH C COCEMHEro
ydacTKa ¢ I[IOMOILbI0O cocylied cuJbl KOpHeil. B 1enom ckaanabiBa-
eTcsl 3aKOHOMEPHO IIOCTPOEHHBIfi Y3JIOBOH MNOKpOB. B HeMm cynn6a
KPYrOBOpOTa, TaK )Ke KaK H Ha KaTeHaX, pellaeTcs He CTOJbKO Ha
BCell MJIOILaZH, CKOJNBKO B OTAENbHBIX y3JlaX HJH TOYEUHBIX Crylle-
Huax xusHn (Crebaes, 19756).

[TpencraBnenne 06 y3nax NOABASETCHA B Pa3HLIX 06/1acTAX 3KO-
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noruu. HanGosee MOJIHO OHO BHIpaXKeHO B HAesiX GHOreOLEeHOTHYe-
ckoii cunysun (Cykaues, 1964), momuHastax Ilawocckoro (1917),
npejcTaBjJeHUH O HeTansax reoxumuueckoro saanamacra b. B. Ilo-
aeiHOBa (19566) u ocobenHo B uiee B. H. Beknemuiiepa (1964) o6
MHAUBUAYAJIbHOH KOHcOpHuH. PoJb y3/IOB KaK peryJasiTOpHbIX LEHT-
poB (HUTOIEHO3a, FaPAaHTHPYIOIHX YCTOHYHBOCTb MOCJAENHHX, OblIa
chopmynupoBana ITavocckum (1917).

Takum o06pa3oM, ¢ caMblXx paHHHX CTaJHH pa3BHTHs OHOreoLe-
HO30B H Ha OTKOCE OJHOTO KaMHsl, H Ha CKJOHe xpe0Ta, M BOKpYr
03ep, H OKOJIO KYCTHKOB TpPaB CKJ/aJblBalOTcs pelleTyaTo-MO3aHu-
Hble OHOreolLeHOTHYECKHE CHCTEMBI, XapaKTepH3YIOlLlHecss IOCTOSH-
HBIM YyepellOBaHHEM AaKTHBHBIX H OTHOCHTEJNbHO NACCHBHBIX CTPYK-
Typ, NpHYyeM MepBbie, 3aHNMAasg MEHbLIYIO AOJIO NJOLLaJH, UTPalOT
BeJyLlyl0 POJb KakK IO JOJH cOBepliaiolleiics B HHUX obuiei «6Ho-
reolleHOTHYeCKOH paboThl», TaK M IO «yNpaBJsgiollleMy BO3JAeHCT-
BHIO» Ha TOCNOJACTBYIOLIHE MO NJOWIAAH IIacCHBHBIE CTPYKTyphHl. O6-
mas npuuMHa oOpa30BaHUsl U NOAMEPXKAHUS TAaKHX CHCTEM — 3aKO-
HOMepHasi UHMPKYJAUHS BellecTB ¢ PaBHTAlHOHHLIM CTOKOM H B
6uoreHHBIX NOTOKAX Pa3HOil (pU3NYeCKOil NpPUpOAB. B sToM u Hyx-
HO BHAETb OJHY M3 OCHOBHBIX 3aKOHOMEPHOCTell NMPOCTPaHCTBEHHOH
HepapxuH OHOreoLEeHO30B, KOTOpass u4epe3 psAjd anlpoOKCHMaLHH
ellle XJAeT cBoero ¢opmynupoaHus. [laHHoe cooblieHHe sBJsETCA
OAHOH U3 NEPBHIX €€ NOILITOK.
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OCOBEHHOCTH ®YHKUHOHHPOBAHHA
TPABSAHBIX 3KOCHCTEM
B CPABHEHHH C JIECHbBIMH H MNYCTbiHHBIMH

H. Y. basunesny
(IMouyBennbli HHcTHTYT HM. B. B. JokyuaeBa, Mocksa)

A.A. Turaanosa

(MHCTHTYT no4YBoBefieHHA H arpoXHMHH CHGHPCKOTO OTAENeHHS
AH CCCP, HoBocu6apck)

Has Toro uto6sl MOKOHTH K MaTeMaTHYeCKOMY MOLENHPOBAaHHIO 06-
MEHHBIX NPOLIECCOB B TAKHX CJIOXKHBIX NPHPOAHHIX OOBEKTax, Kakoi
ABJSIETCS HKOCHCTEMa, HeOOXOJAHMO COCTABHTb SICHOE TNpelcTaBle-
Hie O ee CTPYKType, T.e. 06 OCHOBHbIX B3aHMONEHCTBYIOLIHX KOM-
MOHEHTAX H CBA3SX MEXAY HHMH.

[IpuHsATO cuuTaTbh, YTO OCHOBHBIM IPOILECCOM B 3KOCHCTEME
ABJsieTcs INpouecc oOMeHa BellecTBOM M 3Heprued. I[lpumenss
cucteMHBIfl nmoxxox (JlamyHos, 1970; JIanyHoB, TuTasgHoBa, 1971;
Van Dyne, 1970), Mbl paccMaTpHBaeM 3KOCHCTEMY KaK COBOKYII-
HOCTp GJIOKOB H CBSI3BIBAIOIIHX MX IIOTOKOB, ofecneynBaloULIHX Iie-
peHoC BelllecTBa U 3HeprHH MexAy OJokamu. B 6s10Kax cocperoTo-
yeHbl 3amachl BellecTBa M SHEPTHM, KOTODhie H3MEpSIOTCH B BeCo-
BBIX HJM 3HEpPTreTHYeCKHX eJMHHMIAaX Ha eJuWHULy nJjoinanu. Kax-
Abll moTok obecneynBaeTcsi onmpefe]eHHBIMU mnpoueccaMu. Kaxauh
npolecc XapakrTepusyercss cBoefi HHTeHcHBHocTbio (I). HnTencus-
HOCTb NMOTOKA paBHa CYMMe HHTEHCHBHOCTEH (OPMHPYIOUIHX ero
NpOLECCOB H H3MepseTcsi KOJIHMeCTBOM BeINecTBa HJIH 3HEprHH,
nepeHOCHMBIMH H3 6J0Ka B OJIOK 32 elMHULY BPEMEHH Ha eJuHHIe
TIOLLaH.

B nactosaueii paGoTe MoA CTPYKTYPOH 3KOCHCTeMBI 6yleM NOHH-
MaThb COBOKYIHOCTb OJIOKOB M CBSI3BIBAIOIIUX HX TOTOKOB BHYTPH
9KOCHCTEMBRI, a TaKXe BXOAHBIX M BHIXOAHBIX (IO OTHOLIEHHIO K 3KO-
cucTeMe) MOTOKOB. ITof cOCTOsIHHEM SKOCHCTEMBI B MOMEHT BpeMe-
HH ! NIOHHMaeTcsi ee CTPYKTypa € COOTBETCTBYIOUUMH 3HaYeHHUAMH
3anacoB BeUleCTBa H SHEPTHH H HHTEHCHBHOCTeH NOTOKOB. PyHKIHO-
HHPOBaHHE 3KOCHCTEMBI €CTh H3MeHEeHHe ee COCTOSHHS C TeyeHHeM
BpEMEHH.

B CcOOTBETCTBHM €O cTajgHell 3BOJIOLHOHHOTO pAa3BUTHS 3KO-
CHCTEMBl pas3JIHYalOTCi THNAMH (YHKIHOHHpPOBaHUsS. MOXHO BHI-
IeNUTh NEPHOLHUYESCKHH W NEPEeXONHBIH THNB (YHKIMOHHDOBAHUS.
[lepuonnyeckuii THII XapaKTepH3yeTCs TEM, YTO HHTEHCHBHOCTH IO-
TOKOB M 3amachl BellilecTB B GJOKax H3MEHSIOTCH MepHOAHUYECKH
(nanpuMep, o ce30HaM rofa), oCTaBasiCh B CPeAHEM IOCTOSTHHBIMH
OT roxa K rony. 3T1o no3BoJaseT YCJOBHO CYHUTaTh IE€PpHOAHYECKOE
(hYHKUHOHNpPOBaHHe cTanuHoHapHbIM. HaubGonee GJH3KH K CTaLHO-
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HAPHOMY COCTOSIHHIO KJHMAaKCOBble 3KOCHCTeMbl Ha mjakopax. Ile-
pexoaHoe (YHKUHOHHPOBaHHE IMpHCYIe 3KOCHCTeMaM, Iepexois-
IUHM OT OAHOro pexkuMa (PYHKUHOHHDOBAHHS K Apyromy (HanpH-
mep, oT 60J0Ta K JIyIy HJIH OT Jyra K CTelH — KJHMaKCOBOH 3KO-
cucteMme). IIpu 3TOM HHTEHCHBHOCTH BXOAHBIX H BBIXOJHBIX IOTOKOB
M 3amachl BellecTB B GJoKax OyAyT u3MeHATbcsa. [IpH mepexogHoM
Tune (YHKIHOHHDOBAaHHS MOIYT HMeTb MecTO cJyd4aH, Korga oT-
JeJbHble TOJCHCTEMbl 3KOCHCTEMBl yXKe BBIIJIH Ha CTalHOHapHOe
(DYyHKUHOHHPOBaHHE, a APYrHe elle HaXOAATCAd B NePeXOJAHOM pPexH-
Me, uTo 00yC/lIOB/EHO Pa3HBIM XapaKTEepPHbBIM BpeMeHeM pa3J/IHYHBIX
[IPOLleCCOB H Bcell COBOKYNMHOCTH OOME@HHBIX NPOLECCOB 3KOCHCTEMBL.

B pagbHednieM Mbl HCNOJb3yeM MaTepHaJbl HCCJAELOBaHHH, Npo-
BeJleHHbIX B pamkax MBII.

Ha ocHoBanuu aHanu3a CTPYKTYpHI, 3amacoB BelllecTB B 0JI0Kax,
UHTEHCHBHOCTEH BaKHEHIIHX MOTOKOB, THIOB (DYHKUHOHHPOBAHHUSA
HaMH JeJlaeTCq MOMNBbITKA IOKa3aTh OTJHUHSA Pa3/IMUHBIX TPaBSAHBIX
9KOCHCTEM YMEDEHHOH 30HBl CEBepHOro MoJyluapus MexXAy co6oH
U OTJIMYHSI HX B LleJIOM OT APYTHX THIOB 3KOCHCTeM, HallpuMep Jiec-
HBIX M NYCTBIHHBIX (MOJYKYCTapPHHYKOBBIX, KYCTapPHHKOBBIX).

PaccmaTpuBaeMble MaTepuaJibl OTpaKaloT XapakKTep Hakolle-
HHsi XHMMHYECKHX BellecTB B 0/I0KaX pa3JIMYHBIX 3KOCHCTEM B 3aBH-
CHMOCTH OT HHTEHCHBHOCTEll BaXKHeHIIMX OHOTHYECKHX OOMEHHBIX
npoueccoB, 00ycJOBIHBAOIIHX (OPMHPOBAHHE MNEPBHYHOH MPOAYK-
uuu. Ha ocHOBaHMM 3THX JaHHBIX BO3MOXHO NOCTpPOEHHE (PYHKLHO-
HaJbHBIX — 0aJlaHCOBBIX MoJeJsell AJs NOACHCTeMbl «ATMocdepa —
Pacrenune — IlouBa», uTo siBJsieTcsl NEPBBIM H HEOOXOAUMBIM 1IArOM
JJIsi MaTeMaTHYeCKOro MOJAeNHPOBAHHS NPHPOMAHBIX SKOCHCTEM.

3anacel XMMHYECKHX 3JIEMEHTOB
B 0J0Kax TpaBsiHLIX 3KOCHCTEM

TpaBsiHble 3KOCHCTEMBI CIPYNNHUPOBAHLI HaMH B 3aBHCHMOCTH OT
CTEeNeHN U XapaKTepa YBJIaXKHEHHs1 B TPH rpymnbl: I— crenu u npe-
puu, II— ayra, I11— tpaBsubie 6osaoTa ' ¢ pasfeneHHeM Tpynm Ha
NOATPYNNBI MO TOMY Ke NpuHuuMy, a Il rpynnsr — N0ONoMHHTEIbHO
1o cTeneHu rajocpurusma.

B skocucTemax paccMaTpuBaioTesl chaelyoouine OgokH: G —
3eseHas ¢uromacca, R — KuBble NOJA3eMHBIe OpraHbl (B AaJibHel-
lweM JJs KPaTKOCTH Ha3biBaeMble KOpDHH), D — Beromb, L —
MOJACTHAKA, V — MepTBBle NojA3eMHBle OCTaTKH, S/ — nousa, ¢ cy6-
o6nokamu, S/h—rymyc nousw, Sln— pe3epB 3JeMEHTOB MHTaHHUSA,
W — rpynToBBle BoAbl. OpraHHueckoe BeIeCTBO NaHO B yrJepoje.
Conepxxanune C mpunsito paBHbiM 40% opraHuueckoro BellecTBa
G; 45% R, V, D, L, 57% Slh. Kpome yraepolla paccMaTpHBAIOTCH
3amachl a30Ta U cymma MuHepajbHeIXx 3nemeHToB M (Si, K, Ca,
Mg, Al, Fe, Mn, P, Ti, S, Na, Cl, B ¢opMe 3/71eMeHTOB),

! 3mech paccMaTPUBAIOTCA TOJbLKO TPaBsHble ofcuixamouyie 60g0Ta.
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XapakTepHcTHKA NAOMAA0K

1.1. PasnorpaBHO-31aKoBas JyroBas cremb (Bromus riparius, B. inermis,
Koeleria gracillis, Stipa loannis, Calamagrostis epigeios, Carex humilis, Medi-
cago falcata, Filipendula hexapetala, Falcaria sioides u np.). UepHo3eMn THNHY-
Hee TaXesdocyrauuuctie. Ocankn 687 mM. CpepHeromoBasi TeMmeparypa +5,5°,
uioas + 19,5, ausapa —9,1°. Pexum 3anoBeanwift, neansa. CCCP, Kypckas o6a.,
Crpeneuxas crenb (Basunesuy, 1962; Pecypcm 6uocdepni, 1975).

1.2. PasnoTpaBHo-31akoBasi ayrosas crenb (Stipa capillata, St. rubens, Festu-
ca sulcata, Filipendula hexapetala, Thymus Marschalianus u ap.). UepHosembl
BHlIeNOYeHHble cyranHuCcThie. Ocanku 480 mm. Cpeapneronosas Temneparypa —I1°
uioia +19,2, ausaps —19°. Pexxum 3anosejpHbifi, nesnna. CCCP, HoBocubupckas
o6a., [Tpuo6ekoe naaro (Basilevich, 1970).

1.3. PasHorpasHo-3;1akoBas ayrosasi crenb (Phleum phleoides, Poa angusti-
folia, Calamgrostis epigeios, Filipendula hexapetala, Libanotis sibirica, Fragaria
viridis, Medicago falcata, Vicia cracca). Bepumna rpuBb. UepHo3zeMu 0GHIKHOBEH-
uble cyraunucthie. Ocanku 438 Mm. CpemmeropoBas Temmepatrypa —O0,5°, Hions
+18,7, susapa —20,5°. Pexxum 3anoBeaunifi, oueHb crapas 3ajexb. CCCP, Hoso-
cubupckas o6, craunuonap «Kapauuws, naomanka 12 (Baruuma, Ilatoxuna, 1971;
CtpykTypa, $yHKUHOHHPOBAHHe H 3BOJIOIHAA CHcTeM GHoreoueHo3oB Bapa6w, 1974;
Pecypcnl 6uoctepn, 1975).

1.4. PasHoTpaBHO-THIYAaKOBO-KOBHIbHAs crenb (Stipa capillata, St. rubens,
Festuca sulcata, Koeleria gracilis, Peucedanum morissonii, Fraguria viridis, Me-
dicago falcata um np.). UepHozeMn oGnKHOBenHHe, cyrannucTeie. Ocaaku 370 M.
Cpenneronosas tremnepatypa +0,8°, uions +19,6; sauBaps —10°, PexxuM 3anosen-
ublii, nesiuna. CCCP, Anraiickuil xpait, IIpuo6ekoe mnato (Basunesuny, '1962).

1.5. ToipcoBo-nuxMoBast cremb (Stipa baicalensis, Tanacetum Sibirica, Cle-
metis hexapetala, Serratula cebtauroides, Carex pediformis, Potentilla leucophyl-
la, P. verticillaris). YepHosems aerkocyraumuuctnie. Ocanxu 320 mM. Cpeanero-
nosas TeMneparypa —3,2°, utoas +18,5, sausaps —25°. Pexum 3anoBenHbil, MexX-
ropHasi KotiosuHa. CCCP. Uurunckas o6ua., 3a6afikanbe (paccuuraHo no Jpyxu-
uuHon, 1973; Cuuitko, 1970).

1.6. PassoTpaBHO-nHpefiHO-THNYaKOBas cosoHueBatas ctenb (Festuca pseudo-
vina, Agropyron repens, Artemisia glauca, Galatella biflora). [pesunii npuosep-
noifi Bas, Ocagku 438 mM. CpennerogoBas temneparypa —0,5°, uionsn 18,7, supa-
pa  —20,5°. Pexum 3anoBeanm#i, wueasna. CCCP, HosocuGupcras o6,
«Kapaun» (nnomanka 31) (Baruna, Ilaroxuna, 1971; Crpyxrypa, ¢yHKUHOHH-
pOBaHHe H JBOJIOUHS CHCTeMbl GHoreomenosoB bBapabn, 1974; Pecypcwl Guocde-
pH, 1975).

1.7. TunuakoBO-KOBHI/IbHAA cyxas cTenb (Stipa ucrainica, Festuca sulkata,
Galium verum, Falcaria sioides, Linosyris villosa, Medicago falcata). Uepnosemnl
10XHble Taxenocyraunucteie. Ocapkn 380 mM. CpemHeronosas Temmepatypa +6°,
noas +22, suBaps —1°. Pexum sanoseaunidt, nenuna. CCCP, Xepconckas o6u.,
Ackanns-Hosa (BasuneBnu, 1962).

1.8. TTonAbIHHO-KOBBILHO-THIYAKOBast cyxas crenb (Festuca sulcata, Stipa
capillata, St. Lessingiana, Artemisia frigida, A. glauca). Kawranosue naerkocyr-
suHucTHe noyss. Ocanku 250 mm. Cpenneroaosas Temnepatypa +0,5°, uiona +21,
suBaps —18,5°. Pexum sanosepunfi, uesuna. CCCP, Anrafickuét kpaft (Basuae-
BHY, 1962).
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2.1. HuskotpaBnaa npepua (Agropyron dasystachyum, A. smithii, Carex
eleocharis, Artemisia frigida, Koeleria cristata u np.). Bypas crtennas raumicras
moua (Weakly developed brown soil of the sceptre association). Ocaaku 386 mM.
Cpenneronosas Temnepatypa +3,6°, uions +'18°, ausaps —10°. Pexum 3anopen-
Hbiil, nenuna. Kanana, CackaueBan (Matador project, N 36, 1973, N 62, 1974;
excerpt from final reports, 1973).

nofpasfesnsieMas] Ha S-COBOKYINHOCTb 3JIEMEHTOB, BXOASIIHX B CO-
craB JerkopactBopumeix coneit (Cl, S, Mg, Ca, K, C,HCO, u CO;) u
M-COBOKYNHOCTb 3J€MEHTOB, BXOASILIHX B COCTaB IOABUIKHBIX CO€-
JMHEeHHH— HOHHBIX, MOJIEKYJIsDHHX, KOJJOHAHHIX, a1cOpOHPOBaHHELX,
B3Becelt (Si, Fe, Al, Mn, Ti, Mg, Ca, P, K, Na—B ¢opme a/jieMeHTOB).

3anac 3eneHoit putomacch (G) B nepuon HauGOJb-
1ero pasBHTHA TPaBOCTOs JHMHTHpYeTcsl Biaroff. BeauunmHa Gpax
nagaetr ot 60JOT K JAyram, 3aTeM K TaJodUTHBIM JyraM W Jajee K
cTensiM H npepusM. 3HaueHust G, MEHblIe CpelHEro XapaKTepHB
IJsl CYXHX, 3KCTpaKOHTHHeHTasbHbiXx (Bocrounass Cnbupb), COJIOH-
IeBaThX, IMcaMMOGUTHBIX cTemeii W HH3KOTPaBHBIX  NpepHi
(raba. 1—3) '. 3acosenue, BhI3LIBalOLlee TOKCHKO3 H (pH3HOJOTH-
YecKylo 3acyxy, HeficTByeT NOROOGHO HENOCTaTKy BJarH. AMIIATYZAA
OTKJIOHEHHUH BeJHUYUHB G,y OT CpefHero BHYTPH TpyIN — Haub0Jb-
las B CTeNsiX W NpepHsAX, HauMeHbllass — B oOcHIXalowux GoJo-
Tax. JTO siBNeHHe OOYCJIOBJAEHO TeM, YTO IKOCHCTEMBbl JIyroB H 60-
JIOT, IOMHMO aTMOCGhepHBIX OCaAKOB, NOJYYalOT JAONOJHHTEIbHYIO
BJary 3a cueT BOJ NOBEPXHOCTHOTO CTOKA, 'PYHTOBBIX HJIM MaBOJ-
KOBbIX BOA. KiMMaKcOBHE 3KOCHCTEMBI CTemeji W mpepuil cyliecT-
BYIOT TOJBKO 3a CYET aTMOC(GEPHOro YBJa*KHEHHS, KOTOpOe Pe3KO
Pa3JHYHO H 3aBHCHT OT NPOCTPAHCTBEHHOH H3MEHUYHBOCTH T'MIApPO-
TepMuuecKuXx (OOLIEKIHMATHUECKHX) YCJIOBHH.

3amac XUBHX KopHe# (R)— naubosee crabuabHas
BesnynHa. OHa MaJIo MeHsieTcsl B PasHBIX IpYIIax TPaBsSHBIX KO-
CHCTEM — MHHUMYM (rajJogHuTHBIe Jyra) OT/JIHYAETCS OT MAaKCHMY-
Ma (oOcwixatomue Gosora) Bcero B 1,5 pasa. Benuunna R cpaBHU-
TeNbHO cjaabo BappHpyeT BHYTpH Kaxjaoir rpynnbl. IlocrosiHHOe
coxpaHeHHe olpede/leHHOro 3anaca XHBOH (HTOMacchl B NOYBe He-
06XOAHMO TPaBSHOMY COOGILECTBY C €XeroiHo OTMHpalolleil Hal-
3eMHOH ¢uTOMaccoil. B 3akocucTeMe 60K R HeceT coxpaHsiolue
¢yHkuud. 3anac R MHHHMAJeH B 3KOCHCTEMaXx ¢ ONTHMAaJbHBIMH
YCJIOBHSIMH MOYBEHHO!N cpelnl. B cayyae nio6oro JUMHTHPOBaHUS
(HemocTaTOK BJarH, KHCJAOPORA, NUTATEJNLHBIX 3/J€MEHTOB) HJIH HH-
rHGHPOBaHUs (3acoJieHHe, COJIOHLEBATOCTb) pOCTa H Pa3BUTHSA
pacrenuit 3anac R Bo3pactaer. OH TeM 6OJbIIKH, YeM CHJIbHee BbI-
paxeH JUMHT (TabJ. 4). 3To yBesMueHHe He GecrnpefiesbHO H Orpa-
HHYEHO KOJHYECTBOM YIVIEBOJOB, KOTOpPOe TpaHcjouupyercs us G
B R. Eciu 3TO KOJMHYECTBO MeHble HeOOXOAMMOro AJs ABIXaHUS

! B tabn. 1—3 npuBeleHbl WJH cpejiHHe MHOTOJeTHHE 3amnachl BelilecTB B GjioKax,
YCT2HOBJICHHbIE [0 AHHAMHYECKHM YyeTaM, HAM [aHHBlE OJHOPA30BHIX YUeTOB;
nia 610oka G BcioAy npHBeleHH MAakcHMagbHbie 3anackl BewecTB Gmarx.
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Ta6auuma 2
3anachl XHMHuecKHX BellecTB B 6J0Kax JyroBbiX W GOJNOTHBIX 9KOCHCTEM (B T/m?)

Jdyr
OCTeIHeHHbI% Me30bHTHHIH
Xumu-
Baok :_::'f“ﬁ 3anuBHOR CYXOROJIBHBIR 3aJIHBHOH CYXOAONbBHBIR
MEHT
CCcCP, CCcCP,
Yexocnio- | pycexan 3anapnas | Yexoeno- | pycckas &Pr | Suouus
BaKHA paBRHHA Cubupn BaKus paBHHHA
3.1 3.2 3.3 4.1 4.2 4.3 4.4
G C 100,0 | 132,0 | 132,0 | 160,0 | 227,0 | 94,0 |218,0
N 4.1 8,5 7,5 4,4 44 | 50| 3,8
M 5,6! 18,7 14,0 11,3! 16,5 12,7 | 19,8
R C He onp. He onp. He onp. He onp. He onp. |Heonp. | He onp.
N » » » » » » »
M » » » » » » »
14 C » » » » » » »
N » » » » » » »
M » » » » » » »
R+V |C 95,0 880,0 369,0 550,0 820,0 [425,0 |531,0
N 16,6 54,0 10,6 14,5 19,9 | 11,2] 2,9
M 28,2 | 112,0 24,6 38,0 49,8 [He onp.| 68,3
D Cc He onp He onp 72,0 He onp. He onp » He onp.
N » » 2,4 » » » »
M » » 8,5 » » » »
L (o » 40,0 | 370,0 » » 42,5 [462,5
N » He onp 12,0 » » He onp. | He onp.
M » » 59,6 » » » »
D+L [C 60,0 » 442,0 48,0 349,0 » »
N 1,6 > 14,6 1,7 13,7 » »
M 1,5 » 59,1 1,6 21,8 » »
Si C—103 He onp 33,4 38,4 He onp 7,0 » »
N—168 » 2,9 3,3 » 0,7 » »
S—1¢3 » 0,8 0,5 » 0,2 » »
m—108 » 10,0 10,0 » 19,0 » »
W C—108 » 11,0 9,0 » 29,0 » »
N—148 » 0,6 0,5 » 1,0 » »
S—1¢8 » 249,0 200,0 » 39,0 » »
m—1(3 » 6,0 24,0 » 12,0 » »

3necs ¥ HHxke B sTol KosoHKe Si, Al, Fe, Mn, Ti, Cl, S He yunThBajsnch.
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Jyr

rHCpO- i Bousoto
Me30-TanodUTHbIH ranodaTHNA g;r_&o;m l;g(:{-un TpassHoe
cyxo-
CYXO/{0/TbHBIR 0ab- | 3anuBHOR Mapir SATHB- | mapiy | zasushOe
Hbift HOM
CCCP, Yexo- CCcp
3 ccep, > | Hugep- .
pscen | Catups | Sanamsan Coowpy | TREPRASAM | ciora- | L) Senatnan
5.1 52 5.3 6.1 6.2 6.3 6.4 7.1 8.1 9.1
81,0 95,0 1.4,5] 69,6 24,0 | 175,u| 162,0)416,0 | 121,¢[ 118,0
4,5 5,2 5,0 2.1 1,5 7,3 7,71 7,8 4,6 3,3
19,3 22,5 8,8 8,5 47,7 61,3| 43,2 24,0 | 33,5 14,8
He onp. | 670,0 |He onp. | 475, Heonp. |He onp. [He onp.|He onp. [He onp.[ 1400,0
» 18,4 » 8,21 » » » » » 27,5
» 95,0 » 87,0 » » » > » 98,0
» 260,0 » 215,06 » » » » » | 3600,0
» 7,4 » 3,7 » » » » 2)0,0
» 39,0 » 39,0 » » » » 257,0
132,0 [93),01260,0{ 69),6] 180,0 |1135,0 » [1313,6] 815,6| 5J00,0
83,0 25,5 43,27 11,9 1,6 |He onp. » 39,0 |He onp.| 227,5
225,0 |134,0| 117,0] 126,0 34,2 » » 35,8 » 355,0
He onp 82,4| 12),0( 67,6 52,0 | 164,0{ 42,5/Heonp.| 64,5 12,0
» 1,8 5,5 1,7 1,2 |He onp. [He onp. »  |[He onp. 2,2
» 11,01 16,7 5,0 59,0 » » » » 13,5
25,0 86,4] 29),0] 51,0 69,0 > » » » 30,0
He onp 3,8 14,3 1,7 1,0 > » » » 13,4
» 14,3| 38,1 4,6 59,0 » » » » 34,5
» 168,8| 410,0| 118,6f 112,0 » » 115,0 » 42),0
» 5,6 15,8 3,4 2,2 » » 3,0 » 15,6
» 25,3 54,8 9,6] 149,0 » > 3,9 » 48,0
20,6 11,91 22,6| 10,5 1,1 » > |He onp. » 17,0
2,1 1,4 1,9 1,2 0,1 » » » » 2,3
2,3 1,0 1,6 2,1 25,0 » » » » 0,7
15,0 10,0| 15,0| 15,0 12,0 > > » » 16,0
12,0 | 12,0 12,0 24,0 4,0 » » » » 18,0
0,6 0,6 0,6 1,2 0,2 » > » » 0,9
750,0 1320,0] 370,0{2700,0] 2700,0 » » » » 1530
10,0 15,0) 25,0} 50,0 400,0 > » » » 33,0
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R, sanac R uensbexHo OyfeT yMmeHpuiaTbcsi. Takum o6pasoM, B
KOHEYHOM HTOre 3amac R peryaupyercs 3anacom G.

Beanunna R/Gp,y; HauMeHbllasi B OOCHIXAOIIUX TPaBAHBIX 00J10-
Tax — 2,9 nogHumaetrcs A0 3,7 B oCTeNHEeHHbIX, ME30(PHUTHLIX, ME30-
rajJoUTHBIX H THrPOQHUTHBIX Jyrax H A0 4,3 — B rajJO(HTHLIX JY-
rax u Bospactaet Ao 6,0 B cTensx u npepusx.

XapaKTepHCTHKA NJOWAN0K

3.1. 3aausnok nayr (Serratuleto-Festucefum commutatae; Festuca sulcata,
Anthoxanthum odoratum, Serratula tinctoria, Colchicum autumnale, Lathyrus
pratensis, Fragaria vesca). JIyrouie nousni. Ocaaku 585 mm. Cpenneronosas TeM-
nepatypa +9,5°, woas +19,2, ausapa —1,5° [lofima, cenokoc. YexocnoBakus,
Mopasns (Petric, 1972; Jakrlova, 1972).

3.2. PasnorpaBHo-KocTpoBuil ayr (Bromus riparius, Poa angustifolia Festu-
ca sulcata, Potentilla humifusa, Salvia pratensis). Uepno3zemno-ayrosnie caa6o-
COJIOHUAKOBbie MOYBbl, ryiHHHCThie. Ocanku 457 mm. CpepHeromoBasi TeMmepaTypa
+5° uoas +20,6, ausaps —10,4°. [Triockoe Mexaypeube; rpyHToBbe Boabl 0,5—
2,2 m. Pexum sanoseggniii. CCCP, Tam60Bckas o00Js., Okcko-IloHCKasi Hu3MeH-
HocTh (Pecypcht 6uocdepsni, 1975).

3.3. PasnorpasHo-6060Bo-BeliHuKOBH ayr (Calamagrostis epigeios, Poa an-
gustifolia, P. pratensis, Agropyron repens, Koeleria gracilis, Phleum phleoides,
Bromus inermis, Lathyrus pratensis, Vicia cracca, Fragaria viridis, Filipendula
hexapetala). JlyropouepHoseMHble TAKeJOCYrIHHHCTHe mnouBH. Ocankn 380 Mm.
Cpeaneronosas Temnepatypa —1°, uions +19, sauBaps —20,0°. [Tnockoe Mexay-
peube; rpynTosnie Boabi 2,5—3,5 M. Pexkum 3anoseaunit, nesuna. CCCP, Hosocu-
Gupckas oba. (Bazilevich, 1970).

4.1, 3aausHoit ayr (Gratiola officinalis, Carex praecos-suzae subass, Alo-
pecurus pratensis, Carex praecox-suzae. Gratiola officinalis. Sanguisorba offici-
nalis, Lathyrus pratensis, Vicia cracca). Jlyroswe nousl, nofima. Ocanku 585 sm.
Cpenuneronosas Temneparypa +9,5°, uions +19,8, suspas —1,5°. ['pyHTOBHE BO-
aet 0—1,6 M. Cenokoc. Uexocnosakus (Petrik, 1972; Jakrlova, 1972).

4.2. PasnorpaBHO-3/1ak0BHiT ayr (Agrostis tenuis+ Alchemilla monticola).
HepHoBo-nog3onuctule raeepaThle rnousbl. llaefi¢ nosororo CKAOHA; TPYHTOBBIC
Boant 2,0 M. Ocanxu 525 mM. Cpeaunerogosasi TeMneparypa +4° uwons +17.5, su-
Baps —6°. PexuMm sanosennniii. CCCP, Jlenunrpaackas o6a. (Mruarenko, Kupua-
aosa, 1970; Opysuna, 1972; Mupomnnyenko, 1973).

4.3. PasuorpaBHo-3nakoseiit ayr (Festuca rubra, Anthoxanthum odoratum,
Trifolium pratense). Ocanxu 1100 mm. Cpegneromosas Temneparypa +86,5°%,
foss + 16, auBaps —3°. Cenokoc. ®PT, Solling naaro (Speidel, 1973).

4.4. PasnorpaBuniii BTOpHuHbli ayr (Miscantus sinensis, Pteridium aquilium
u ap.). Ocaaxu 2335 mm. Cpeaneroposasi tTeMnepartypa +9,8°, mons +23, supa-
psa —2°. Cenokoc. [Ipenropssa. fnounsi (Koike & oth., 1973; Yamane, Sato, 1973).

5.1. IToabiHHO-THMYaKOBHA cosonuesatsiit Jayr (Festuca sulcata, Artemisia
monogyna, Limonium tomentellum, Artiplex litoralis). Cononus KopkoBHe nyro-
Bble TJIHHUCTHE, Biaionmeo6pasHoe MOHHXKeHHe Ha IVIOCKOM MeXAypeube; I'DYHTO-
Bble Boabi.1,7—2,3 M. Ocanku 457 MM, CpenneronoBas..Temnepatypa +5°, Hioas
+20,6, suBaps —10,4°. Pexum sanosexanwiii, nesuna. CCCP, TamGoBckas 06,
Oxcro-Jlonckas HusmentHoctb (Pecypcst 6uocdepsr, 1975).
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5.2. PasHotpaBHO-6060Bo-BefinukoBblit ayr (Calamagrostis epigeios, Vicia
cracca, Artemisia rupestris, Medicago falcata). UepHozeMHo-1yroBbie COJIOHLEBA-
TO-COJIOHYAKOBhle THAKENOCYTJIHHHCThe 1n0ouBbl. Illnefid ckioHA ApeBHEro nmpHO3Ep-
HOTO BaJja; rPyHTOBHe BoaH 2,0—2,5 M. Ilmomanka 33. Ocanxu 438 mM. Cpense-
roposas teMmneparypa —0,5°, Wioas +18,7, suBaps —20,5°. Pexxum 3anoBennmii,
neauHa. CCCP, HoBocubupckass o641, craunonap «Kapauu» (Baruna, Illatoxuna,
1971; Turasnosa, 1971; Crpyktypa, QyHKIHOHHPDOBAHHE K 3SBOJIOUUS CHCTEMb
6uoreoueo3oB Bapa6u, 1974; Pecypcn Guocdepn, 1975).

5.3. PasnorpaBHO-BefiHUKOBHIL cosoHueBaThii Jyr (Calamagrostis epigeois,
Agropyron repens, Poa pratensis, Festuca ovina, Phleum phleoides, Galium ve:
rum, Galatella biflora). Cononun cpenHectonGuaTbie JYroBble TSXKEJOCYTJIHHH-
cThie. CKIIOHB HeAPEHUPOBAHHBIX MEXAYypeuuii; rpyHToBsle Boan 2,5—3,0 M. Ocan-
ku 380 MMm. CpexserofoBas teMmneparypa —1° wwons + 19, suBaps —20°. Pexnm
3anoBeanui, nenuna. CCCP, Hosocn6upcekast 06a. (Bazilevich, 1970).

6.1. CononuakoBuifi Geckunbuumesnit ayr (Puccinellia tenuifolia, P. distans,
Saussurea salsa). CoJIOHIE! KOPKOBHe JYroBsle TsKeIocyrauHucTele. Huskue mpu-
03epHbie Teppachl, TPyHTOBbE BOAH 2,0—2,56 M, miomanka 34. Ocaaku 438 MM.
CpepHerogoBass TeMneparypa —0,5° uwoas + 18,7, snsaps —20,5°. Pexum 3afo-
sepubtit, nennna. CCCP, HoBocuGupckas obmacrb, cranuoHap «Kapaun» (Baruna,
IMatoxuna, 1971; CTpykTypa, ¢YHKUHOHHDOBAHHE H 3BOJIONHA CHCTEMB GHOreo-
neno3oB Bapa6el, 1974; Pecypcn 6uocdepnl, 1975).

6.2. ConoruakoBblil COYHO-cONAHKOBLI Jayr (Salicornia europaea, Suaeda
maritima). Cosonuaku Jyrosbie. [IpHo3epHble MOAMBI, TPyHTOBBIE Boab 0,5—1,0 M.
Ocanku 300 mM. Cpennerogosas temuneparypa 0° wuions +19, suBaps —18° Pe-
XM 3anoBefHbil, neauHa. CCCP, Ouckas o6a. (Bazilevich., 1970).

6.3. Coaonuakosnit ayr Plantagine-Limonietum (Plantago maritima, Limo-
nium vulgare, Triglochin maritima). TIpumopckue mapumu. Ocagku 760 mMm. Cpen-
Heroposas TeMmepatypa +9,5°, mioas +22,7, ansaps —0,3°. Hupepaanam (Ket-
ner, 1972).

6.4. Cononuakopni ayr (Puccinellietum maritimae, Puccinellia maritima,
Plantago maritima, Salicornia europaea u ap. Ocanku 760 mMm. Cpennerogona:
Temnepatypa +9,5°, mons 22,7, susaps —0,3°. TIpnmopckue mapumm. Huaepaan-
not (Ketner, 1972).

7.1. 3aausaofi ayr (Glycerietum maximae; Glyceria maxima, Phalaris aru-
dinacea, Carex gracilis u ap.). Jlyroso-6oaotHute noussl. [Toiima. Ocamku 585 M.
Cpenneronosas temnepatypa +9,5° uionst +19,8, susaps —1,5°. Penxoe ceHoxo-
wenne. Yexocnosakus. Mopasus (Petric, 1972; Jakrlova, 1972).

8.1. Cononuakosuit ayr (Junco-caricetum exensaesubass; Juncus gerardii,
Scirpus rufus, Carex extensa, Triglochin maritama). ITpumopckue Mapun. Ocankn
760 mM. CpenunerogoBasi temnepatypa +9,5° mions +22,7, susaps —0,3°. Hunep-
naugn (Ketner, 1972).

9.1. TpaBsiHoe 60J0TO, OCOKOBO-BeHHKOBOe o6chixawouee (Calamagrostis
neglecta, Scolochloa festucacea, Carex gracilis). TopdsiHo-6oJ0THLIE riieeBhIe 104-
Bbl. IIpHo3epnas moiima; rpyHroseie Boabnl 0—3,0 M. Ocanku 438 mM. Cpenrerono-
Bas Temnepatypa —0,5°, uwons +18,7, susapa —20,5°. PexxuM 3anosenusifi, uesni-
na. CCCP, Hosocubupckas obaacrtb, cranuonap «Kapaun» (Baruna, Hlatoxuna,
1971; CtpykTypa, QyHKIMOHHPOBaHHEe H 3BOJIOLUS CHCTeMBl GHoreonecHo3oB Bapa-
661, 1974; Pecypchl 6uocdepnr, 1975).
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XapakrepucTHKA NJIOWANOK

1.40. PasnoTpaBuo-3nakosas crenb (Festuca sulcata, Poa angustifolia, P. bul-
bosa, Agropyron intermedium, Stipa Lessingiana, Salvia nutans, Artemisia aust-
riaca, Medicago romanica). YepHo3eMn OOHKHOBEHHBle TsXKenocyrauHHcThie. Lie-
auna, Ocajkn 380 mMm. CpepHeromoBas Ttemmepatypa +7,5°, mions +20, sHBaps
—5°. CCCP, VYkpauna (3aotuH, Kasanckas, Xonamosa, YTexus, 1976).

1.9. Crenn ncammodursbie (Festucatum vaginatum, F. wagineri m ap.). ITec-
yaHble crenHble nouBbl. Ocankn 650 MM. CpejgneronoBas teMmneparypa +9,0° uioas
+20, suBaps —4°. BoJabwiag Benrepckas nusMmeHHocTs. Benrpus (Simon, Ko-
vacs — Lang, 1972).

2.2. Tlpepus uu3korpaBHaa (Boutelina gracilis u ap.). Ocaaxu 380 mM. Cpen-
HerojoBasi Temneparypa +6° utoas +20, susaps —3,2°. CIIA, wrrat Kosopaao
(Singh, Coleman, 1973).

2.3. Ipepns. CIIA. Stipa spartea, Poa pratensis, Andropogan gerardi
(Ovington, Lawrence, 1967).

2.4. Ilpepus BuicOKOTpaBHast (Anderopogan gerardi, A. sloparius u np.).
Hennna. QOcanku 520 mM. CpeaneronoBas Temmnepatypa +7.8, mioas +24, siHsa-
pa —2°. CIIA, wrat Muccypu (Dahlman, Kucera. 1965; Kucera, Dahiman, 1967).

3.4. Ocrennennnii ayr (Festuca pseudovina, Calamagrostis epigeios, Poa an-
gustifolia, Stipa Ioannis, Medicago falcata, Filipendula hexapetala, Artemisia
latifolia). Ckyion ppesHero npuoseproro Basa. CoJIOHIN Fay6OKOCTOI6UATHE; TPYH-
toBbie BOAB 2,5 M. [lnomanka 32. Ocaakn 438 mM. CpegHerofosasi TeMmepatypa
—0,5°, uoast + 18, ausaps — 20,5°. Pexum sanoseaundf, meauna. CCCP, Hoso-
cHbupckas o6, crauuonap «Kapaun» (Baruna, llatoxuna, 1971).

4.00. Jlyr sanupHoil. IToiima. Ocanku 560 mM. CpepHerojoBas Temmnepatypa
+3,6°, uona +19, susapa —12°. CCCP, TopskoBckas o6a. (demun, 1970).

4.0. Jlyr pantenbno-3asmuBHoi, [lofima. Ocaaxu 560 mM. CpennerogoBasi TeM-
nepatypa 3,6° utoas 19, suBaps —12°, CCCP, T'opbkoBckas o6a. (demun, 1970).

5.4. Mesoranoputasiii ayr (Artemisia maritima, Festuca pseudovina).

Ocanku 620 M. CpepneromoBas Teneparypa -+ 10° wons +21, auBapa —2°.
Beunrpust (Precsenyi, 1970: Zolyomi, Precsenyi, 1970).

5.5. Mesorano¢urauii ayr (Peucedanum officinale, Limonium gmelini, Aster
punctatis, Alopecurus pratensis). Ocanku 620 mm. CpegHeronoBas Temnepatypa
+9°, mionss 20, smpaps —3°. Benrpus (Precsenyi, 1970; Zolyomi, Precsenyi,
1970).

7.2. Jlyra saronasiemble (Agropyron repens, Bromus inermis, Calamagrostis
epigeios u np.). Jlumane. Coaoxu sumannsie. Ocanku 280 mM. CpeaneronoBas TeM-
neparypa +9°, uions +25, susaps —10°. Leanna. Cenoxoc. ITpukacnuiickas pas-
uwuna. CCCP (I'pumenko, 1972).

7.3. Jlyr satonasieMuit (Agropyron repens, Poa pratensis, P. polustris, Phrag-
mites communis, Artemisia pontica). TopdsuucTo-GosoTHBIE OCOJIOLENBIE MOYBLI,
anomanka 117. Ocaakn 438 mMm. Cpegneronosasi TeMnepatypa —0,5°, uioas +18,
siuBapss —20,5°. [Ipuosepuas saGonouennas nuakast teppaca. CCCP, Hosocu6up-
cxas o6, cranuonap Kapaun (Baruna, Ularoxuna, 1971).

9.2. Bosoto tpaBsnoe, saronasemoe (Scolochloa festucaceae, Alopecurus ven-
tricosus). Topdsno-6onoTHbIe ocosiofenbie MOYBH, mjomaznxa 36. Ocaakn 438 mm.
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Cpeaueronoasi temnepatypa —O0,5°, uioas -+ 18, ausaps —20,5°. 3a6oaouenHas
osepnas crapuna. CCCP, HosocuGupckas o6, c'muuonap Kapauu (Barunua, lla-
ToxuHa, 1971).

9.3. OcokoBo-TpocTHHKOBOe GonoTo (Phragmites communis, Carex caespito-
sa). [IprnosepHas 3aGosouennas nofima, TopdsHo-6onoTHble moyBel. Ocanku 440 MM.
CpenueropoBas temneparypa —1°, umiong +18,5, ausapa —20,5°. CCCP, Hosocu-
6upckas o6a. (Bazilevich, 1970).

9.4. TpocTHHKOBO-0OcOKOBOe Gosoto (Phragmites communis, Carex caespito-
sa). 3abosouenHas noiima. TopdsHo-GonotHele mouskl. Ocagku 350 Mm. Cpeane-
rogosas TeMmmeparypa —I1° mwoas +19°, susaps —20°. CCCP, Hosocubupckas
o6a., (Bazilevich, 1970).

Takum o6pasoM, pasafduHble TIHNbl  TPaBAHBIX 3KOCHCTEM
MaJio OTJIHYaloTC 10 CpedHHM 3amacaM KHBOH ¢HTOMAacCCH
(G+R), xoropnie mensiorcs ot 600 no 900 r/M? HO pe3Ko pasJH-
4al0Tcs MO COOTHOMIEHHSIM 3THX 3aNIacOB B HAJ3eMHOH H NMOJA3eMHOM
cdepax. baaromapsi ecTecTBeHHOMy OTOOPY B KaXJAOil 3KOCHCTeMe
CK/aZbiBaeTcsi Takoe cooTHouleHne G/R, KOTOpoe ONTHMaJbHO AJs
JaHHBIX YCJOBHH: KOMHYECTBO R I0CTAaTOYHO, YTOGHI 06ecHeyuTh BO-
A0 M MHHepaJbHBIMU 3Je€MeHTaMH AaHHOe KoaudyecTBO G; a KOJH-
yectBo G 10CTaTOYHO, YTOGH OOecNneyHTh 3HepreTHYeCKHM Mare-
pHaJoM JaHHOe KOJuyecTBO R.

3amac MepTBHX nNoA3eMHHX opraHos (V)—
BeJMYHHA, PE3KO MEHSIOUlascs B pa3HbIX IPYINax TPaBAHBIX 3KO-
CHCTeM M BHYTPH KaxK1o#t rpynnul. MuHuMasnbHoe 3Hauenue V (ra-
JodurtHele Jyra) B 9 pas MeHbllle MakcHMaJbHOro (obceixaloliue
TpaBsiHple GoJioTa). BeauuyuHa V 3aBucHT B NepByl0 ouepedb OT
YCJIOBHHI Pa3JIOXKeHHs] KOPHeBBIX OCTAaTKOB. Pa3/ioxeHHe mpoTekaer
¢ HauboJbllei CKOPOCTHIO B 3aCOJIEHHBIX H COJIOHIEBATHIX IOYBaX,
rfie cOJH cMocoOCTBYIOT MalepHPOBAaHHIO OTMepluHx TkaHed. Oxo

Tabanna 4

JKoNorHyeckHe pAAB TPABSHHIX SKOCHCTeM Nno 3anmacaM R
(8 rC/m? B 50 - CaHTHMETPOBOM CJi0€ NOYBbI)

Psig OKocHcTeMa

HccylueHBs, JHMHT 33) (n. 4. 0C) | 410 (oo 1.1) | 515 (ma. 1.3) [ 670 (na. 1.5)
no Bofie

TlepeysaaKueHnst, 33) (na. 4. 00) | 380 (nu. 4.0) | 820 (na. 7.3) | 1400 (na. 9.1)
JIHMHT 110 KHCJIODPOAY
CounoHLEeBaTOCTH 330 (na. 4. 00) | 670 (na. 5.2) | 685 (ua. 3.4)| 700 (na. 3.4)

H HMCCYLIEHHS

MMpuMeuaHHKe: 32 TOYKy OTCYETa NMPHHAT KPaTKO3aJHBHOH nyr (na. 4.00) Kak onTHMaNbHO
yBJIaXKHseMbiA .
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3aMellisieTcl HpH HeNOCTaTKe BJarH (B cTemsx) H CTAHOBHTCHA
oyeHb MeJJIEHHBIM NPH HeJOCTaTKe KHCIOpoAa (B GosoTax).

OtHouleHHe V/R oTpaKaeT HAKOIUIEHHE MEepPTBHIX MNOA3EMHBIX
opraHos, oHO paBHO 0,5 B rajoduTHHIX Jyrax, 1,0— B ocTenHeHHHIX,
Me30dHUTHBIX ¥ Me3orajopuTHex ayrax, 1,2—B crensix u 2,8— B
o06CchiXaloIlUX TpaBsAHbIX Oojorax. Takum oOpasom, HccyllieHHe H
nepeyBJiakHeHHe cHOCOOCTBYIOT pocty 3anmacoB R u V onHoBpemeH-
Ho. B pesyabrare ofmuit 3anac noAseMHbIx opraHoB R+ V mHpoko
BapbHpyeT B TPaBSHBIX 3KOCHCTEMAaX, yBeJHYHBAsicb B HH3KOTpaB-
HbIX TPEepHsIX, 3KCTPAKOHTHHEHTAJbHBIX CTEMsiX, THTPOPHTHBIX Jy-
rax v o6¢hiXaiolinX TpaBsHbIX 60JIOTaX.

Otnowenne (R+V)/G (wHpoko HcnoJb3yemoe HccjeLoBaTesNsi-
MH) yBeJH4YUBaeTcs, TaK XKe Kak OTHouleHne R/G B psily ocTenHeH-
Hble, Me30(HTHBIE U Me3oragodurthusle ayra (5,9), rasodurHee ayra
(6,4), crenu u npepuu (8,6), T.e. mapajieqpHO YXYAIICHHIO 31a-
¢duveckux ycaopuid. OOHAKO HAHOO/bIUAS BeJTHYMHA 3TOrO OTHOLUE-
Hua (11,2) xapakrtepHa AJs1 TpaBAHBIX OOGCHIXaOILHX 060JIOT, 4TO
CBA3aHO C MEAJEHHBIM Pa3JioXKeHHEM.

3anmac Betowmn (D) MeHdercs MaJjo Kak BHYTPH TPy
TPaBSHBIX SKOCHCTEM, TaK H MexAy rpynnamMu. OH MHHHMaJieH B
Jyrax M NOBHILIaeTcsl B CTeNsX, INpepHsx H 60JOTax, T.e. B 3KO-
CHCTEMAX, TAe JOMHHHDYIOT BHIB TPaBSIHHUCTHIX PAaCTeHHH C XKecCT-
KHMY cTeOnsiMu M JuCThbsAMH. []pH OTMHpaHuM nocielHHe JOJT0
COXPAHSIOTCS «HA KOPHIOY.

3anac noacTtuaku (L) MeHserci IUHPOKO B pa3HBIX
rpynnax TPaBSHUCTBIX 3KocucteM. Ero 3HaueHns MuUHMMaJbHBI
B rajOpHUTHBIX Jyrax M MAaKCHMAaJbHbl B TpPaBsiHbIX 060/0TaX H
OMpeje/IsioTcs CKOPOCTbIO Pa3sioXKeHHs HAaJ3eMHBIX PaCTHTENbHBIX
ocTaTKOB. XapaKTep HU3MeHeHHsi L B pa3HBIX THIaX TPaBSiHBIX 3KO-
cHCTeM TOT Xe,4to Hy V.

CootHowenne mexay (G+D+L)/(R+V)— sanacamu cymmap-
HO HAJ3eMHO# M NMOJA3€MHOH Maccoi AOBOJILHO YCTOHUHBO: Ha JA0JIO
G+D+L B crenax u npepusx nagaer 20—30% (c OTKJIOHEHHSIMH
B COJIOHLEeBAaTHIX crensix Ao 14%); B ayrax U o6CHIXAIOMUX TpaBs-
HeiX Gosotax 25—40Y% (c OTKJIOHEHHSIMH B COUHO-COJISSHKOBBIX JIy-
rax 00 70%, B HEKOTODHIX OCTENHEHHHIX Jiyrax U obchixaloumux 6o-
notax no 10—15%). B nmoacucreme G+D+L ua ponio G mpuxo-
autea 20—40% (MHHMMYM B HH3KOTPABHBIX HPEpPHsIX H KCTPAKOH-
THHEHTaNbHBIX cTensix Bocrouno#t Cubupu). [Tpu ceHOKOIIEHUH 3TH
COOTHOILIEHHST PE3KO CMELAIOTCS B M0Jb3y G.

3amace aszorta (N) ¥ MUHepaJbHBX 3JEMEHTOB
nutadua (M) B XxuBoj duTOMacce. Irtu 3amace B 06-
ueM BHAE NPAMONPONOPIIHOHAAbHK 3anacaM C B 61okax (Tabua. 1—
3). Onnako comepxanue N u M Ha Kaxayio efuHHUY C B Gp,s B
rpynmne «cTenyd H NpepHH»— HauMeHbllee B CYXHX CTelsX M HH3KO-
TpaBHbIX npepusx (raba. 1). dto o6ycaoBieHO MEHbLUIHM yYacTHEM
B COCTaBe TPaABOCTOS 3THX (PHTOLEHO30B IO CPABHEHHIO C JIYTOBBIMH
CTENSIMH H BBLICOKOTPABHBIMH IpEpHSIMH, BHAOB 6000BHIX H pasHO-
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TPaBbsl M MeHbUieli OOJHCTBeHHOCTLIO TPaB (I3BECTHO, 4TO cCOAEp-
xanne N u M B nucThax BHiLe, yeM B creuasix; Dasunesny, 1962).

OtHowenue C/N B Gpyx B JAYrOBHX H HacToAWUX crensix 20—30;
B CYXHX CTeNsiXx H HH3KOTPAaBHBIX NpEePHsX OHO paclHpseTcs A0
30—35. B R ornomenne C/N ewme wmupe — oT 38 10 58 ¢ MakcH-
MaJIbHBIMH 3HAUEHHSMH B HH3KOTPaBHBIX, GEAHBIX a30TOM NpEpHSX.

Otnouwrenne C/M B Gy, J€XKUT B 6Gosiee y3KHX Npefenax: oT 6
o 14 n B R —or 7 no 20, pacuupssicb B R mapanjenbHo Hapacra-
HHIO 3aCYLUWJIHBOCTH MeCTOOOUTAHUI.

B ayrax comepxanne N u M B G, Ha efununy C nagaer or
OCTeNHEeHHbIX ¥ Me30PpuTHHX Ayros (rae C/N B cpeinem pasHO 27,
a C/M —10, T.e. 61H3KO K CTensiM H NOpepHSM) K Me30raJo¢Hr-
HbIM, TaJOQHTHHIM H THIPOrasJoHTHBIM Jyram (cpefiHHe 3HAYeHHS
C/N 22, a C/M —7, T.e. HanuGoJlee y3KOe H3 BCeX THIOB TPaBAHBIX
9KOCHCTeM). DTO OTHOIIEHHEe BHOBb BO3pacTaeT B THIPOGUTHHIX Jy-
rax u TpaBsiHbIX Oojiotax (B cpeaHem C/N mo 35 u C/M mo 10),
rie KOHUeHTpauuss N B pacTeHHAX (3/1aKH, OCOKH) HEeBBICOKasl.

B R nyros u TtpaBsHbix Gosxor otnouwenue C/N u C/M, Tag xe
KaK H B NOJ3eMHBIX OpraHax (HTOLEHO30B CTened H Npepuii, WHpe,
yeM B Gp,:. BMecTe ¢ TeM 3HaueHHs BEJNWYHH 3THX OTHOILEHHH AJd
GOJIbIIMHCTBA JYIOB HECKOJbKO MeHbIIHe, YeM B CTeNsiX U NpepHsX,
B CBSI3H C TeM, 4TO coflepkaHHe N H MHHepaJbHBIX 3JEMEHTOB B
TKaHSIX [IOJI3eMHBbIX OPraHOB JIYTOBBIX pacTeHHit GoJjiee BBICOKOE.
B oranune ot G, B R npociexuBaeTcss TEHAEGHLHS YMeHbUIEHHs
otHoweHHs1 C/N no mepe Bo3pacTaHHst CTENEHH FaJoQUTH3Ma JYrOB
U yBeJHuYeHHs1 X yBJaxXHeHHOCTH (C/N B R ocTenHeHHBIX H Me30-
OUTHBIX AYyroB —76; Me30rajodUTHHX ¥ TaJOPHUTHBHIX —48, cocTas-
Jsisl B TpaBsAHbIX 60J10Tax B cpeiHeM Bcero 17).

Tlosenenne ornomenunss C/M B R cXomHO ¢ MOBeJeHHEM 3TOrO
oTHOUIeHHs] B G, HpH GoJiee LIMPOKHX €ro 3HaUeHHSX B CBS3H C
MeHbUIMMH KOHIEHTPALHUsIMH 3JEeMEeHTOB IHTaHHs B MOA3eMHBIX
opraHax pacTeHHi II0 CPaBHEHHIO ¢ HaJ3eMHBIMH.

Paccmotpennnie ocobenHoctu noBeleruss N u M ob6ycaoBauBa-
I0T pa3JIM4Ks HX 3aMacoB B GJOKaxX TpaBAHBIX 3KocHcTeM. Tak, eciau
cpeanse 3anacel N B Upn,e (2 Takke B R) yBeqHuHBAIOTCA napad-
JeJibHO Bo3pacTaHuio 3amacoB C, To 3anacpl M HauGouabuine B G
rajJoOUTHBIX W TUrporajJoHTHHIX JIYTOB NPH HeOGOJbIIMX 3amacax
C. CpenHue MaKcHMaJibHble W MHHHMAaJbHble (CTeMH M ITpPEpPHH)
3anacsl M B G,z pasiuyaiorcs B 4,6 pas.

Hau6ouabiye 3anackt M B XHBBIX I0J3eMHBIX opraHax (R)—B
ayrax. OHH TakKe MHHHUMAaJbHB (KaK H B Gpax) B CTENAX H Mpe-
pusax (pasHuLa MeXAy MaKCHMaJbHBIMH M MHHHMAaJbHbLIMHU 3HaUe-
HugMu 3anacos M okono 2 pas). Ha Bropom mecre mo 3anacam M
B R crosaT TpaBsinble 6os0Ta, XxoTs 3anacel C B HMX HaHOOJbILHE.

3Banmacst Nu M BMepTBOM PacTHTEJIbHOM OpTra-
HHYeCKOM BellecTBe (BeTowb D HnogcTuaAKa, L),
TaK JKe KaK H B JKHBBIX OpraHax pacTeHHH, B o0lleM HaxoAATcs B
npAMOji 3aBHCHMOCTH oT HakonseHHsi C. ORHakKO BHISIBJASIOTCH He-
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KOTOpble 0COGEHHOCTH, a HMeHHO OGelHeHHe 3JIeMEHTaMH NMHTaHuf,
0coGeHHO a30TOM, HO cpaBHEHHIO ¢ Gy, 610Ka D, uTo 06yc/0B/IEHO
BbIMBIBAHHEM XHMHYECKHX BELIECTB aTMOC(EepPHBIMH OCafKaMH H HX
OTTOKOM B XXHBhIE OpraHbl pacreHHH. Tak, nIpu NpakTHYeCKH paB-
Hblx cpefinux 3anacax C B 60Kax Gu, ¥ D cTeneil u npepufi cpel-
Hue 3anacel N 1 M B 6aoxke D nouru B 1,5 pasa Huxe. Ecou 3anac
C B 6s10ke D rasopHTHEIX H HIPOTAJOMHUTHBIX JYTOB H TPaBSHBIX
Gosor nanaer no cpaBHeHulo ¢ Gn, npumepHo B 2 pasa, To mo N
3Ta pasHHIA AOCTHTaer B JAyrax 3 pas, a B 6onorax nmoutd 4 (pas-
HHla mo M B moc/aenHux 0xoJio 3 pas).

Ta xe 3aKOHOMEpPHOCTL B OTHOIIEHHH N BHIsABJseTCS H A 6J10-
Ka MOACTHJKA L-cTenell M npepuii ¥ B 0COGEHHOCTH TaJOPUTHHIX M
TUTPOTaNOMUTHBIX JIYTOB, e N0 cPaBHEHHUIO € Uy IPOCIEKHBACTCH
Takoe e obelHEeHHE a30TOM PAaCTHTENbHHIX OCTaTKOB, KaK M Be-
town (D). B ocTanbHBIX THIAX TPAaBAHBIX 3KOCHCTEM HMeEET MeECTO
OTHOCHTENbHOE o6oralleHde MNOACTHAKH (L) 1O cpaBHEHHIO C
Betoublo (D) a3otom (0coGeHHO B OCTENHEHHBIX, Me30(GUTHBIX H
Me30raJJOGUTHHIX Jyrax), YTO CBS3aHO C AeSTeNbHOCTbIO MHKPOOP-
ranu3mMoB. OgHOBpeMeHHO B L NPOMUCXOLHT OTHOCHTeJbHOe H abco-
JIOTHOE HaKOIJIEHHe 3JEeMEeHTOB MHHepasnbHOro nmutanus M.

XuMuuyeckue snemeHTH. [Ipeobianamoliue XuMHUECKHE
sneMeHTHl B G creneit u npepuii Si, N, K (B xopasix K ycrynaer
Ca). B G ocrenHeHHBIX H Me30(pMTHBIX ayroB AoMuHHpPYIOT N, Si,
Ca, K, me3oranoputabix — N, K, Si, 3ameTHO moBblnaercs coaep-
xkaHue Cl. B seneHbx HaJ3eMHBIX OpraHax raJOQUTHBIX H TUTPO-
ranopuTHeX Jyros, Hapsay ¢ N u K mpociexuBaercsi 3HauyuTeJb-
Hoe HakonseHue GuorasoresoB — Cl, Na, vacro S. B coyHO-co/siH-
koBbix Jayrax Cl u Na mrpaior Befyumywo pojb. B MepTBHIX pacTi-
TeNbHBIX OCTATKaX pe3Ko HakamnauBaeTcs Si, oruactu Ca, a B L,
kpoMe Toro,— Fe u Al Ha ¢oHe 3aMeTHOro ywmeHbireHHs K.

B nouBax (SI) crenmefi n npepHii BecbMa 3HAauHTEJIbHA AKKY-
myasuuss C u N. CozmepxkaHue mnoCAefHUX YyMeHbLlaeTcss napal-
JleJIbHO BO3PACTaHUIO 3acyUlIMBOCTH Kiaumarta. ColepxKaHue Jierko-
pacTBOPUMBIX coJiell HeBeHKO. [ pyHTOBble BOIBI 3aJ1eratoT I1y60Ko
¥ He OKa3blBalOT BJUISIHUS Ha COBpeMeHHble OuOreoleHOTHYeCKHE
npouecchl. [louBwl Jyros JecHoii 30Hbl O6enpHee C u N 1 Apyrumu
371eMeHTaMH TNHTaHHUsA, HO Goraue NOABUKHBIMH XHMHUECKMMH coOe-
JAHHEHHSIMH HEeCOJ/IeBbIX KOMIMOHEHT (m)!, N0 CPaBHEHHIO C NOYBAMH
JYToB JlecOoCTeNnHOfi U crenHoi 3oH. Conep:KaHHe JIerKOpPacTBOPH-
MBIX cosielt (S) u m B mouBax u rpyHToBHX Bojax (W) Boapacraer
OT OCTeNHEHHBIX U Me30(HTHBIX K Me30raJloHTHBIM U TaJO(HTHBIM,
a TaKxe FHrpOraJoHTHLIM ayram (Tabu. 2, 3).

CTpyKTypa JeCHBX H NYCTHHHBX 3KOCHCTEM.
ITo Tumy cTpyKTyphl TpaBsiHble SKOCHCTEMBI PE3KO OTJIHYAIOTCST Kak
OT JIECHBIX, TaK U OT NMYCTHLIHHBIX, TJlé XapaKTepHO AOMHHHPOBaHHE
‘WM 3HAYMTeNbHA poJb (B Jecax no 75% 3amacos ¢uTOMAaccH, B

! m— Si, Ti, Al, Fe, Mn, Ca, Mg, K, Na.



MYCTHIHHBLIX 3KOocHcTeMax — 10—20%) MHOroJieTHHX OApeBecHeB-
UWIHX OpPraHoOB pacTeHHit — Pr, a TakXe MNpeBBILIEHHE 3aMacoB XKHU-
BOTO OpraHHYecKoro BelllecTBa Hal MepTBbIM ' (Taba. 5). U3 aae-
MEHTOB IHTaHHS B TaeXHBIX XBOHHBIX Jecax npeobmnapaior N, Ca,
B IIHpPOKOJHCTBeHHbIX — Ca, N, Bo Baaxuorponnyeckux — N, Ca
u K npu Becbma 3nauurtensHoit poan Si, Fe, Al (Rodin, Bazilevich,
1967), B nycruinsix — N, Ca, K na ¢one 3amernoro nakonaenus Cl
n Na.

Ortnomenuss C/N u C/M, B JiecHBIX 5KOCHCTEMaX KaK B 3€JeHBIX
yactsix (Taexuwle jseca 32 u 18, mupokosucTBeHHble aeca 19 u 9,
BJaXKHOTponuyeckHe Jeca 18 u 10), Tak # B 0cO6EHHOCTH B MHOTO-
JETHHX OJpEBeCHeBEBIIHX HaA3eMHbXx opraHax (310 u 96; 155 u
58; 147 u 32 COOTBETCTBEHHO) IUHpE, YeM B TPaBSiHBIX 3KOCHCTe-
max. Toxe HaGaiomaercs u Aas moA3eMHbx opraHoB. Hao6oport, B
3eJIEHBIX ORHOJIETHHX NMo0erax 3KOCHCTeM NYCTbIHb 3TH OTHOIIEHHS
menbuie: C/N B G moasinHukoB —10; C/M —5; B G uyepHOcak-
cayJIbHUKOB 29 u 3,5 COOTBETCTBEHHO, UTO cOJHXKAeT HX C rajJouT-
HBIMH Y THT'POTaNIoOHTHBIMU JyTaMH.

Ta6mua 5
Cpennue 3amachl XHMHYECKHX BEUIECTB B 6J0XaX JECHHX W NMYCTHIHHBIX SKOCHCTEM
(s r/m?)

JiecHasi sKocHCTEMa 3kocucrema NyCThIHb
X - . . . . .
Brox | nah se. | SO Tae | senbanones | haccen gec | TommmIK | LT
a b c d e
G C 762,0 165,0 480,0 5,2 55,5
N 23,5 8,7 26,5 0,5 1,9
M 43,2 18,2 55,0 1,0 16,1
Pr C-108 12,3 14,3 18,5 0,02 0,3
N 39,5 92,5 1258 0,7 4.7
M 127,8 248,2 589,2 1,4 10,9
R C-1(3 3,6 4,4 5,0 0,2 0,9
N 31,5 59,0 65,3 4,9 20,9
M 72,0 278,0 224,9 10,0 81,4
Dt C-1.3 4,5 4,3 3,7 0,01 0,1
N 14,5 26,6 44,5 0,2 1,1
M 46,8 67,5 115,0 0,7 3,0
L C-11,2 1,5 0,6 0,05 0,04 0,1
N 33,4 17,6 3,0 0,3 2.1
M 11,0 49,0 15,0 0,8 20,4

! B necax u nycTbiHsIX AOMOJHHTEbHO BbifeJeH Gjok D! — cyxHe CTBOJIBI, BETKH,
KYCTHI, Ba/IeXKHHK.
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XapakTepHcTHKa MAOWAN0K

a. Enbuuky toxHoil tafirn (Picea abies). IlepHoBo-nogsonuctsie noussl. Oca-
ki ot 450 no 780 mm. Cpeaneronosasi TeMneparypa ot +1,4° go +6° wnioas ot
16,2 no +20,1, suBaps — ot —20,9° no —15,8°. CCCP, Pycckas pasuuHa, cpea-
vue nauubie (Pemesos, Brixosa, CmupnoBa, 1959; Rodin, Bazilevich, 1967; Kaolli,
Reintam, 1970; Arvisto, 1970; Reintam, Arvisto, Kaupmees, 1970).

b. IlupokonncTBeHHble Jeca, ay6pasnl, Gyunnst (Quercus robur, Acer plato-
noides, Ulmus laevis, Fagus silvatica, Aegopodium podagraria, Carex pilosa).
Cepnle JecHble H Oypule JiecHble noyswl. Espona. Ocaaxu ot 420 MM po 780 mM.
Cpeaneroposas Temnepatypa ot -+2,3° mo 10,2° wuions — ot 16,7 no 20,2, susa-
ps—or +4,8° no —15°. Eppona, cpeanue nanusie (PeMeaos, BeikoBa, CMupHOBA,
1959; Rodin, Bazilevich, 1967).

c. Baaxuorponuyeckne seca (Piptadenia africana, Ceiba, pentandra, Termi-
nalia superba, Diospyros, Strombosia lucida, Nauclea dideridii u ap.). Kpacho-
xeatble $eppanuTuble nousnl (soils ferralitique). Ocapku ot 2500 no 3000 MM u
Gosee. Cpeaneronosasi Temnepatypa +25°. Cpennue pannple (Rodin, Bazilevich,
1967; Golly, Mc Ginis, 1969; Ovington, Olson, 1970; Kira, Ogava, 1971; Dilmy,
1971).

d. Monbinnux (Artemisia kemrudica, Anabasis salsa). Cepo-6yprie nycTbiH-
Hole mouBn. CpegHeropoBas TeMnepatypa - 15,5° wuwoas +26, saueaps —6,3°.
CCCP, nnaro ¥Yeropr (Rodin, Bazilevich, 1967).

e. Uepnocakcayarnuk (Haloxylon ammodendron, Carex physodes). ITpumu-
THBHbIE NecyaHble cOJIOHYaKoBaThle moyBbl. Ocaaku 100 MM, CpegnerogoBas TeM-
nepatypa 15,9°, uions +29,7, suBapst +0,5°. CCCP, Kapakymut (Chepurko et al,,
1972. Pecypcnt Guocdepsr, 1975).

HHTeHCHBHOCTD OGMEHHBIX NPOLECcCOB

Hurtencusrocte npodykyuontozo npoyecca

UucTass nepBHYHAs NPOAYKHUHS P ckiIalAblBaeTcs H3
npoAykuny Han3eMHo# (Pg) u noasemuoit (Pr) ¢utoMaccs. B psany
TpaBsiHbIX 9KOcHCTeM P= (Pg+ Pr) meHsercs ot 466 (rajogurHble
H rurporanoduTHble Jyra) Ko 2250 (TpaBsiHble Gosora) r C/m* B
rof, T.¢. B 5 pa3 (taba. 6). CirenoBaTenbHo, pa3max KoJieGaHui
BeJHUHHBL P Iiupe, yeM 3amacoB KHBOH ¢utomaccel (G+R), raoe
MHHIIMaJIbHOE 3HAUeHHEe OTJHUAeTcsl OT MAKCHMaJbHOTO BCero B
1,5 pasa.

Jlyra (uckawouast raJodHTHbIE) NMPOAYKTHBHEE cTeNei H Npepu
B 1,8 pasa. Kpyrosopor yrieposa B Ayrax mpoTekaer GHICTpee, ueM
B cTensix U npepuax: (Gma+R)/P=0,9rona (ayra); (Gupat+R)/P=
=1,3 roma (crenu u npepun). OpPHEHTHPOBOYHO MM TPaBAHBIX
6oJoT 3Ta BeauuyWHa paBHa 0,4 roga W AAs TaJOUTHBIX JYroB —
1,2 roma, T.e. cKOpoCcTb NepeoGHOBJEHHA (PHTOMACCH — HAHGOJMb-
masi B TpaBAHBIX 60JI0Tax, HaHWMeHblIass — B CTENAX H IPEpHsX.
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[Mpoayxuua HansemHoit putomaccn (Pg) B pas-
HBIX I'pynnax TPaBAHBIX 3KOCHCTeM MeHseTcd B 2,5 pasa. Ona Mak-
cHMaJsibHa B TpaBsfHbIX 00/10Tax U MHHMMa/abHA B CTENSIX U IpPEpPHSX
H raJo@utHbiXx Jyrax. Kose6anuss P; BHyTpd rpynn Haubosee -
POKH AJig cTeneid u npepui, ropasfio MeHbiie — B Jyrax 4 HauMeHb-
e — B TpaBsAHBIX Oojorax. CrenoBaTesbHO, 3KOCUCTEMBI, MOJY-
qaiollye JONOJHHTEeJNbHOE YyBJaxKHeHHe, o0janaioT 6oJsee cTaOHJb-
HBIM pEXHMOM IPOAYLHPOBAHHS OPTaHMYECKOro BelllecTBa, HAylle-
ro Ha NOCTPOEHHe HaA3eMHhX opraHoB. OJHakKo BeqHuyuHa P 3aBH-
CHT He TOJbKO OT YCJOBHMH cpeibl, HO H OT cpelHero 3amaca ¢oro-
CHHTe3Hpylollielt ¢nuTomMaccel G. [1pubanKeHHBIT pacyeT NOKa3biBa-
eT, uTo G =~ 1/2G,x. Bennuuna G/P; xapakTepusyer Bpemsi o60po-
Ta yrjepoia B HalA3eMHOI cdepe coobllecTBa. DTa BeJHUHHA PaB-
na 0,31 roma ans creneil u npepui; 0,34 roga — AJS JAYroB u
0,31— ans TpaBaAnbIX GosaoT. Takum 06pa3om, TpaBsiHble 3KOCHCTeE-
MBI, pa3/H4yHbie 110 BHIOBOMY COCTaBY (PHTOLEHO30B M 3KOJOTHYe-
CKHM YCJIOBHAM CYLUIeCTBOBAHHS, BBIAEJISIOTCS KaK €AHHBbIH THI 3KO-
cHCTeM MO TaKOMy BaXXHOMY KPHTepHIo, Kak BpeMsi o6opoTa yr.e-
poja B KHUBOIl HaJ3eMHOH yacTu coobluecTtB. P, npumepHo B 1,5—
2,7 pasa npesbimaeT Ug,y. JTa pasuulia 6oJbliasi B NOJHIOMUHAHT-
HBIX coo6lIecTBax.

[Tpoanykuug noaseMHo#n ¢utomacco (Pg) B pas-
HBIX TPyNnmaxX 3KOCHCTeM MeHseTcsi B O pa3, KOCTHTas MaKCHMaJib-
HbIX 3HaueHHil B 0OCHIXaIOWIHX TpPaBsAHBIX 0OJOTaX H MHHHMAaJb-
HBIX — B rajoutHblx ayrax. [Ipenenst koneGanuit Py BHYTpH rpynn
MHHHMaJ/IbHBl B 3KOCHCTEMax cTeleji H Npepuil ¥ MaKCHMAaJbHBl B
JKOCHCTeMax JYroB. BeposiTHO, pery/siTopHble MeXaHH3MBI B 3KO-
cucreMax cTemeil 1 npepHil cTabH/JIU3HUPYIOT B OCHOBHOM BeJHUYHHY
[IpHPOCTa NMOJA3EMHBIX OPraHOB, a B 9KOCHCTeMax JyroB — BeJHYUHY
NpHpPOCTa HaJ3eMHbIX OPIaHOB.

BpeMs o6GopoTa yraepofa B moiasemHo# ¢utoMacce R/Py paBHO
1,6 roma psg 3KOcHCTeM cTeneil u npepuil, 1 roa AJst AyroB (HCKJIO-
yasi rajoduTHbe, Tle HMeeTcsl TOJNbKO OJAHO OmnpeflesieHHe BeJHYH-
ot R) u 0,35 roma aas tpaBsinbix OosoT. TakuMm obpa3om, mo AaH-
HOMY KDHUTEpPHIO pa3JiiuHble TPYNNbl TPABSAHBLIX 3IKOCHCTEM Ppe3KO
pasnnyamTcsi MexXAy coboii. Bpemss obopora Tem OoJblue, ueM
cu/MbHee BhipaxKeH Ae@HUHT Biaaru. Py coctaBaser npumepHo 0,9—
1,0 ot cpeaHero 3amaca »KHBBIX NOA3eMHBIX opraHos R wuau 0,6—0,7
ot R+V. Boabuyio cKOpoCTh nmepeoGHOBJIEHHST KOPHEH TpaBsHHC-
TeIX pacTeHHi ycraHosuau [neigens u Baiic (Speidel, Weiss,
1974). D10 mepeoGHOBJIEHHE OCYLIECTBJSETCS B OCHOBHOM 3a Cuer
MeJIKHX KOpHeH.

NHTerpalbHBM NOKa3aTeJeM NPOXAYKULHOHHOH
Cn1OoCcOGHOCTH TPaBsHOH 3KOCHCTEMH siBJsieTcss BesuuHHa G.
[To mepe pocra 3anmaca akTHBHOH (bOTOCHHTe3HpYIOllel ¢(HTOMAcCCH
yBeJIMYHBaeTcs NOJIHAS NepBHYHAsi HPOAYKiUHUS. B JyroBmIX 3KO-
cucreMax (HCKJIOuasi rajJoguTHBE) cpedHHuii 3anac (HOTOCHHTE3H-
pyiouei ¢puTromaccH B 1,8 pasza GoJblie, 4eM B IKOCHCTEMaXx cTeNer
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u npepuii. [lepsuunas npoaykuus P takxke B 1,8 pasa Bbllue B Jy-
rax. CpaBHHTe/IbHO BBICOKAs BelH4YHHA Pp B Jyrax no cpaBHEHHIO
€O cTensiIMH H NPEPHsIMH CBsi3aHa HE TOJILKO ¢ OOLUHUM YBeJHUYEHHEM
NPOAYLUHPOBAHHSl OpraHHYECKHX BellecTB  (HOTOCHHTE3UpYIOLiei
uromaccoil, Ho U CO CTPYKTYpOii 3anacoB KHBOH (uTOMAcCCH. [l
obeclnedyeHusi BOJAOH M NHTaTeIbHBIMH 3JeMeHTaMH | r ¢(oTocuHTe-
3Upylolled QUTOMACCH B CTENAX H NpepHAX (QYHKUHOHHPYIOT 6 I
NoJ3eMHBIX OPraHoB, a B Jyrax — Bcero 3,7 r. CjefoBaTe/NbHO, A5
AbIXaHHST HEODXOAMMOro (OHJA KHBLIX IIOJA3€MHBIX OPTraHOB B CTe-
Nd9X H IpepHax ucnojb3yercd B 1,6 pas OoJsblue 3HeEpreTHYECKHX
BEIeCTB, YeM B Jyrax. MeHbuwas BeJHYMHA (DOTOCHHTE3HPYIOLLEil
¢puTOMaccH n OOJblule YAeAbHbIC TpPaThl OPraHHYecKHX BeLIECTB
Ha JblXaHHe MOJ3E€MHBIX OPraHOB NPHUBOASAT K HOHUXEHHI0 oOLlel
NpOAYKUHH P M NPOAYKUHHM Pr B cTensx ¥ NPepHsiX 1O CPaBHEHHIO
¢ JyramH.

@oHA AHUBbIX IOA3CMHBIX OPIAaHOB COXpPaHSeTCs B CTENsX U Npe-
pusx 6oJjiee AauTeNbHOE BpeMsi, yeM B Jyrax. Ecau B syrax R nepe-
06HOBJIAETCA B T€YEHHe FOfa, TO B CTeNsX H NpepHAX — B TeUeHHe
1,6 roaa.

Hurencusnocrs npoyeccos norpebaenus azora (N)
U munepanrbrolx 3iementos (M) e TpasaHnbix 3KOCUCTEMAX

[TorpeGnenne aneMeHTOB nNUTaHHA (UTOLEHO30M HaXOAMTCA B Ips-
MOH 3aBHCUMOCTH OT BeJIHYMHBI HNPOAYKUHH Kak Pg, Tak H Ph.
BMecre ¢ TeM BBISIBASIOTCA 3HAYUTeJNbHblE Pa3JIHuHs MeEXAYy pas-
JAWYHBIMH THIOAMH TPaBSIHBIX 3KOCHCcTeM (Tabj. 2). Tak, ecad mo-
TpebieHne N Ha IocTpoeHue Hal3eMHO# duromacch (G) y Bcex
THIOB TPaBSHBIX 3KOCHCTEM MOHOTOHHO BO3pacTaeT NPaKTHYECKH
napaJjjesibHO yBeJHYeHHIO BeJHYHHBI NpOAyKuuu (puc. 14; I, 3,
5, 7), To Xon motpebJeHusi M NPOUCXOAHUT IJIAaBHO JIHIUL B Tpynmax
CTeNH, NPepHH M TpaBsHme OosoTa (KpuBHE 2 U 8); AJs TPYIIBl
OCTeNHeHHble, Me30(HUTHbLle, Me30TraJopUTHbBIe H THTPOQHTHLIE Jyra
NPH 3HAYHTEJbHOM paccesiHHU OOJbIUMHCTBA TOYeK (moJe 4) JeXHT
BBIIIE KPHBBIX ISl CTeNel M NMpepHil U TpaBsHbIX GOJOT. TO CBHIE-
TeJIbCTBYeT O HeCKOJIbKO 0oJjlee akKTHBHOM [IOIVIOIMEGHHH MHHepaJb-
HBIX 3JIEMEHTOB 3eJeHOH ¢uToMaccoii ayroB (C/M pas 3THX Jyros
MeHblle, YeM B CTeNsAX M NpepHsAX, cOCcTaBJsAs B cpeiHeMm 9,5 mpo-
tuB 9,8). [locnennee o0ycJOBNIEHO He CTOJBKO yyacTHEM B cOCTaBe
TPaBOCTOsl 3THX JIyrOB BHMAOB TaJIOPHTOB, CKOJBLKO OOMAbIIEH DPOJBIO
pPa3HOTpaBbs H JyYUIHM Pa3BUTHEM JIHCTOBOH NOBEPXHOCTH.

[losie Toyek (pHc. 1, A, mose 6) raJOPUTHHIX JYroB PACHOJOXKEHO
BBIIE BceX Apyrux; oTHoweHHe C/M 3pmecp HauboJee y3Koe — 3,6
(nocTHras MHHHMAJbHBIX 3HayeHHH, Bcero 0,5 B COYHOCOJSAHKOBBIX
Jyrax), 4to onpejeJsercs AOMHHHPOBaHHEM BHAOB raJoQuTOB, 3e-
JIeHble YacTH KOTOPHIX aKTHBHO HAKAalJIMBAIOT MHHepaJibHble 3Jie-
MeHTHl H B ocobenHoctH Guorasorennl (Cl, Na, oryactu S).

HecmoTpst Ha HeGoJiblLyi0 NPOAYKiUHIO Pg B CBA3H C pa3pexeH-
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HBIM PpAaCTHTEJbHHIM TOKPOBOM TaJOPHTHHIX JYyroB, aGCOJIOTHHIE
BeJHYHMHBl NoTpebjeHHss M Ha mocTpoeHHe 3eJIeHBIX yacTell 37ech
HapboJbLINE H3 BCEX THIOB TPABSAHBIX 3KOCHCTEM.

[ToTpe6aeHne 3JeMEHTOB IMHUTAHHS HA IHOCTPOEHHE MOA3EMHBIX
OpPraHoOB HaXOJHUTCS B IPIMOM COOTBETCTBHH ¢ BeJHUuHoi Pn. OnHa-
KO ecJH Xol HakoleHHs N nomumHsieTcs 3Tofi oOlleli 3aKOoHOMep-
HOCTH, TO AJs XoJa mnoTpebJieHHs M BHIABJASIOTCS Te Ke PasjHuus,
YTO W MpOCJeXeHHbie IPH aHaJu3e NoTpeGJeHHs MHHEPaJbHBIX 3Je-
MEHTOB Ha IOCTPOEHHE HAaJ3eMHBIX OPraHOB: OTHOCHTEJIBHO GOJblie
APYrHx noTpeb/sioT NoA3eMHbIE OPTaHBl pacTeHHH raJodHTHHIX H
FHrpOraJo(pUTHBHIX JIYTOB, MEeHbIlIe — CTelell ¥ NpepHil H OCTaJbHBIX
THNOB JyroB. Hanboabiue ke a6COMOTHEIE BEJHUHHBI HOTPEOJIEHH
M xapakTtepHbl AJsi JAyroB (HCKJOYasi rajJoQHTHbBIE W THrPOraso-
¢uTHBIE) W TpaBsiHbX GosoT (puc. I, B, 2, 4 u 6), rie mokasaTeJil
Py takke Hauboabluye.

Ecan npH onenxe 3amacos sgementoB nutauus (N u M) B 6Jo-
Kax HaJi3eMHasl M moj3eMHas ¢utromacca moaseMHol cdepe Bceraa
NpHHAAJexaaa Beaylias poJb (HCK/II04asg COYHOCOJSTHKOBBIE TaJio-
¢utHule gyra, rae 3anackl M B 6J0Ke G, NPEBHINAIOT 3amachl B R
nau R+V), o npu ouenke BeanuuH notpebaenus N u M 3sta 3ako-
HOMEpHOCTb He BCeria cnpaBelJiHBa. B 3TOM oTHOWEHHH ocoboe
MeCTO 3aHHMAIT HEKOTOphle OCTeNHeHHble Jyra 3ananuoit Cubupu
(nnomanka 3.4, taba. 3), npearopusle ayra OPT u Anonun ¢ o6uim-
HBIM atMocepHBIM yBaaxHeHneM (Tabu. 2, njomanku 4.3 u 4.4),
HEeKOTOpbie NepeyBaaxHeHHBe 3anaupHble gyra UCCP (nmaomanka
7.1) W COYHOCOJNAHKOBBIE rajopuTHbie Jyra (miaomanka 6.2),
norpebJieHHEe 3JIeMEHTOB NHTAHHS HA NOCTPOEHHe NMPOAYKUHH 3eJe-
HOH uactu GoJiblle, yeM HX noTpebJeHHe Ha NMOCTPOEHHE MPOAYKUHH
KOpHe#. DTO HAaXOAHTCA B CBA3M HJH ¢ NpeolJagaHHeM NPOLYKUWH
Han3eMHoi ¢utroMacce P, Hal MPOAYKUHMEH NMON3EMHBIX OPraHoB Py
(nmowankun 3.3, 4.4 u 7.1), uau co 3HauHTeNbHO 6GOJiee AKTHBHBIM
norpe6JeHHeM 3JeMEHTOB NHTAHHS 3e/leHHIMH Hal3€MHBIMH OpraHa-
MM N0 CPaBHEHHIO C MOA3eMHLIMH (Kak, HampHMep, B COYHOCOJSHKO-
RBIX JIyrax, njomanka 6.2).

Takum oO6pasoM, ecau MO BeJHYHHe o6ulell npoAyKuuu Pg+Pp,
a takxe no notpebaeHuio N Ha NMOCTpOeHHe NMPOAYKUHH TpaBsiHble
3KOCHCTEMBI PacmosaraloTcs B psijt: TpaBsiHble 6osoTa >Jyra (ocremn-
HeHHBIe, Me30(hHTHBIEe, Me30TraJoUTHBIE, THTPOPHTHBIE) >>cTenu H
npepuH>Jjyra rajopHuTHele H THrporaJoduTHbEe, TO no norpeb.e-
HHIO M rajnoduTHBE Jyra nepeMellaioTcst Ha BTOPOE MeCTO H psii
nproGpeTaeT cleNyIOlWNit BUI: TPaBsiHble 60s0Ta>>ayra ranodur-
Hb1e>J1yra (ocTenHeHHble, Me30(HTHBIE, Me30TaJOpHTHbIE, THTPO-
¢dbuTtHbIe) =cTenu u mpepud. JJoMHHHpYIOIIHe NOTpebsieMble 3IeMeH-
THl AMTAHHS Te ¥Ke, UTO M HAKamJHBaeMble B 6JOKax Hajg3eMmHas H

noaseMHas puromacca (cM. BhiuIe).



HuTencusnocts npodyKkyuonnsix npoyeccos
8 IKOCUCTEMAX N€CO8 U NYCTHIHE

B orauune ot TpaBAHBIX B JIECHBIX H NYCTBIHHBIX 3KOCHCTEMAaX 3HAYM-
TeJbHas (a B Jlecax OCHOBHast) A0Jig TOAHYHON NPOAYKUMY NMafaeT Ha
MHOTOJIeTHHE OJipeBeCHeBIllHe HaJ3eMHble OpraHb: B Jecax —
40-—60%, B nycThIHHBIX 3KOCHcTeMax — 2—9% (taba. 7). O6was
XK€ NPpOAYyKUHA P kak B JIECHBIX, TaK U B NYCTBIHHBIX 3KOCHCTEMAax

Ta6mua 7

Cpennne BeauusHn TPOAYKUHMH 3eJeHOH (HToMaccH H noTpeGleHHS SJeMEHTOB
NUTaHKA HA NOCTPOEHHE NPORAYKUAH (B8 r/M2 . ropm)

JlecHas sKocHcTeMa SDKocHcTeMa N1YCThiHb
XHMH~
IMokasaTenn yecKHR
SJIEMEHT| €JIbHHK LLIHPOKO-~ BJIaXKHO- YepHOCaK-
I0XKHORA JIHCTBEH- TPOMHYEC- | MOJBHHHK | cayapHHK
Tafirn Hbfl Jnec KHA Jiec
Tpoayxums senenon
¢uromaccs C 138,5 165,0 480,0 5,4 50,9
Ipoayxkuus MHOTONETHEH
onpeBecHeBmeii Haasem-| C 212,0 180,0 710,0 1,1 28,8
Hoil dHTOMacCH
Tlpoayxuns kopes C | 11,3 | 11,5 | 200,0 47,7 | 250,0
[ToTpebnenne N 5,2 8,7 26,5 0,5 1,9
Ha nocTpoexue Pg
[orpebaenune N 1,4 1,3 4,8 Caegn 0,5
Ha mocTpoeHue Pp,
[TorpeGnenne
Ha noctpoexue Pgr N 1,7 1,7 2,5 .5 5,6
[Torpe6aenue
Ha HI())CTPOEH‘HE Pg M 10,2 18,2 55,0 1,3 16,1
ITorpeGnenne
Ha noctpoerHe Pp, M 3,3 2,7 15,3 0,1 1,5
[TorpeGaenue
Ha nocrpoenune Pp M 3,6 4,3 8,8 2,7 24,9

YKJaAblBaeTcd B TOT XK€ AMamas3oH, H NPOAYKLHS TPaBAHHIX 3KO-
cucteM: oT 54 r/m*-ron B noaslHEHKax g0 1390 r/m*.-roa BO BJIAXK-
HOTPOIIHYECKHX Jecax. B JecHHX 3KOCHCTEMAaX B MPOTHBONOJOX-
HOCTb TPaBAHbBIM HaHMEHbIIAs A0Jst NPHXOAHUTCS Ha MPOAYKUHIO MOA-
3eMHBIX opraHoB Pr (okono 25%). B skocucTeMax NyCTHIHb TOAHY-
Hasl mponykuus Ha 76—889Y cocTouT H3 NpoAyKUHH Pk

BennunHa roanuHoil MPOAYKUHH P TmpomopLHOHaJbHA CPeAHHM
3amacaM aKTHBHO (OTOCHHTe3HpyIolleil 3eseHolt ¢puromaccu . B Je-

! Cpenune 3anacel G npubausurensHo coctapasior 0,5 Gmay. K aktusHO ¢oro-
CHHTe3Hpylollell 3eqeHoll (uTOMAacce B XBOMHBIX JiecaXx OTHeceHa TOJBKO XBOf

TeKyllero rona.
89



e

Cax yMepeHHOro mosca cpefiHHe 3amackl G B eabHHKax —70 r/m?
H B IUHPOKOJHMCTBEHHBIX JecaX — 85 r/M?, T. e. HECKOJIbKO GOJbLIHE,
YeM B KJIHMAaKCOBHIX (CTeNlH, IPepHH) TPaBSHBIX 3KOCHCTEMaXx, TAe
3Ta BeJHYHHA B cpefiHeM okojo 50 r/m% Onmako ofilas rogHuHas
npoaykuus P B 3TuX Jecax MeHbile (okosno 460 r/m*-roa), ueMm B
crensx H npepusax (B cpeanem 500 r/m*-ron). CienoBaTesbHO, KaX-
Ablid rpaMM QOTOCHHTE3HPYIOILEH 3eJIeHOH (HTOMACCH B Jecax Ipo-
AYUHpYeT (3a BHIYETOM TPaT Ha JAblxaHHe) 60 r OpraHHyYeckoro Be-
ecTBa B Tof, a B cTemsax u mpepuax — 100 r/roa. 310 HaxomHTCcs
B CBSI3H KaK ¢ 6MOJIOTHYECKHMH 0COOEHHOCTSIMH TPaBSHHCTHIX pacTe-
HHH, TaK H c 6oJjiee JJIHTEJbHBIM BereTalHOHHbIM MEPHOLOM B CTEli-
HOH 30He no cpaBHeHHIO ¢ JecHor (180 n 140 aneit). B 1o ke Bpemy
B 9KOCHCTeMax NyCTbiHb, HECMOTpPS Ha ele GoJsee NOPOAOJIKHTED-
Hblfi BereTallHOHHbII nepuox (no 280), xaxawlii rpamm ¢orto-
CHHTE3MDYIOlleH 3esJeHOM (HTOMACCH cmocofeH c03AaTh JHIIb
20 r/mM*-rox (mOMBIHHHKH) MAM 12 r/M*-roa (uepHOCaKcayJabHUKH)
OpPraHH4YecKOro BellecTBa BCJEICTBHE Pe3KO BLIPAXKEHHOTO JHMHTA
EJI4TH.

Bo BJaXXHOTpONHYECKHX JiecaX CPefHHii 3anac GoTOCHHTE3HPYIO-
ulelt 3eJieHOH (DPHTOMAcCCH COOTBeTCTBYeT 3anacy Gp.,, T. €. paBeH
480 r/m* npoaykuus P — 1390 r/m*-ron. Takum o6pasom, 1 r doto-
CHHTe3HpYIoUlel (uroMaccH co3maer 29 r NMpoIyKUHH OpraHHYECKO-
ro BelleCTBa B TOJ, YTO MEHbHIe, YeM B JieCax YMepPEeHHOro nosca,
HeCMOTPSI Ha BBICOKYIO BJAaroo6eclneyeHHOCTh TPONMHYECKHX JIeCOB.
3nech BbICTymaeT TPeTHA BaXKHEHIIMHA PeryJupyIoOlHA W JHMHTH-
pVIOILHH rOJHYHYIO MPOAYKHHIO (PaKTOp — obecrneyeHHOCTb 3djeMed-
TaMH NHTaHHs. M3BecTHO, 4TO MOYBH BJIAXXHOTPONHYECKHX JIECOB
CHJ/IbHO BHILIEJIOUEHB!, 0GecneYeHHOCTh HX OpraHoreHaMH IIepPBOro
muauMyMma (N, P, K) HemocraTounas. 1o, O4eBHAHO, HApANLY C He-
JOCTaTKOM CBEeTa B HHXKHHX fipycax (HTOLEHO3a, ABJseTCH OCHOBHOI
NPHUYHHON HEeBBICOKOH OTHOCHTEJbHOR NPOAYKLUMOHHOH CIOCOOHOCTH
3THX JiecoB. BoJibllag a6CcoNOTHAs roguYHasi HX NPOAYKUHs 00s3a-
Ha 3HAYHTEJIbHOMY 3amacy (OTOCHHTe3Hpylouleil 3eseHoH (HTOMAC-
Cbl W JUJIHTEJbHOMY BEreTallHOHHOMY TI€PHOAY, NPOMOJKaIoLIeMYycCs
365 nHe#.

Ckopoctb 0o60pora C B JIieCHHIX H NYCTHHHBIX 3KOCHCTEMAax ro-
pasgo Mmeubiie, yeM B TpaBaHWX. Tak (GuutP.+R)/P B necax
COCTaBJsIeT NECATKH JeT, B 3KOCHCTeMax INyCTBIHb — OKOJO 4 JeT
(HanOMHHM, 4TO B TPaBSIHBIX 3KOCHCTeMax moJjiHui o6opot C cosep-
maercs B Teuenrne 0,4—1,3 roxa; cM. BHIIE).

Tak e MelJieHHee, YeM B TPaBSIHHIX 3KOCHCTeMaX, B JIECHBIX H
NYCTHIHHBIX OCyliecTBAseTcst Kpyropopor C 3ejleHBIX ONHOJETHHX
opranoB: 3a 0,5 roga — B IIHPOKOJHCTBEHHBIX Jiecax, 3a 1 rox— Bo
BJAXKHOTPONMHYECKHX H 32 5—6 JeT — B eNIbHHKaX.

B Jsecax u 3KocHMcTeMax mycTHiHb HamGoJsblree BpeMs o6opora C
TpeGyeTcsi AJsl OJpeBeCHEBUIHX HaJA3eMHBIX OPraHOB — HECKOJbKO
RecaTKoB JeT. OHO HECKOJIbKO MeHbllle 1Jsi R; mpH 3TOM OTYETJIHBO
npocJiexxuBaetcsi, uto Bpems o6opora C B P, u R B Jsecax teM 6oib-
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iee, yeM CHJbHee BhipakeH AeHUHT BJaaru. Toxe BHIABJSIETCS NPH
CPaBHEHHMH Pa3JHYHBIX S3KOCHCTEM MYCThIHb.

M3 paccMOTpeHHOro BHIILE BHITEKAaeT, YTO KaK NPOAYKUHOHHAA
CNOCOOHOCTh KaXA0# eTHHHIE (POTOCHHTe3HpPYIOLIEel 3eJeHol (HUTO-
Macchl, TaK H CKopocTb KpyroBopota C B TpaBSIHEIX 3KOCHCTEMax
60JbllIHe, YeM B JIECHBIX H NYCTHIHHBIX.

Hnurencusrocrs npoyeccoe norpeéﬂeuuﬂ 3AEMEHTO8 NUTAHUAR
8 IKocucremax recos u nYCTolHo

B JecHBIX ¥ NyCTHIHHBIX 3KOCHCTEMAaX, TaK Xe KaK M B TPaBAHHIX,
roJH4YHOe NOTpebJeHHe 3J1eMeHTOB HNHTaHHUS, aKKyMYJHDPYIOLIHXCSH B
HaJ3eMHBIX OpraHax, HaXOJUTCS B MPSIMON 3aBHCHMOCTH OT BEJHUH-
HBl NpOAYKUMH (Tabu. 7). OfHAKO Ha KaXAyi eIHHHLY HPOAYLH-
pyeMoro opraHuyeckoro Bewiectsa R u ocobeHHo P, B jecax, B eJib-
HHKax M B G 3atpatel N u M 3HauHTe/NbHO MEHbLIME, YeM B TpaBs-
HBIX 3KocHcremax (puc. 1, A, B). 310 06ycJ0BIEHO MeHee aKTH3-
HbBIM HaKONJIEHHEM MHHEpaJbHEIX 3JeMEHTOB NHTaHHS IPEBeCHBIMH
noporaMH. B 3KocucTeMax NycTHIHb, HaoGopoT, 3atpathl N u M
OOJIbIIHE, YTO CBSI3AHO C 3aMETHHIM TOTJIOIEHHEM 3JeMEeHTOB GHo-
raJioreHoB, B 0COOEHHOCTH YepHOCAKCayJbHHKAMH, YTO COMUKAET UX
oryacTH ¢ rasoputHeiMH syraMu. lllupokonucTBeHHbie Jeca yMme-
PEHHOro MOsiCa M BJIaXKHOTPONHYECKHE JIeca MO 3THM MOoKa3aTesasaM
ToAbKO A G GauXKe OKa3blBAIOTCS K TPaBSiHBIM 3KocHcTeMawm. Ox-
HaKo MO COCTaBY MOTpeGJisieMbIX 3JEMEHTOB MHHEPaJbHOrO MHTAHH:
BJAXKHOTPONHUYECKHE Jieca 3aHUMAIOT ocoboe Mecto. [loTrpebieHue
Ca, K, Mg, P, necMOTpa Ha 3HAUHTEJbHO GOJBLIYIO NPOAYKUHIO Pg
BO BJIAXKHOTPONMHYECKHX Jecax MO0 CPAaBHEHHIO C LIHPOKOJHCTBEHHbI-
MU JIECAMH YMEPEHHOTO Iosica, BHIPAXKaeTcsi TAKHMH Ke BeJHUYHHA-
MH, UTO HAXOMHUTCS B CBS3H C GEJHOCTHIO NMOYB TPONMHUECKHX JIECO3
3TUMH 3JeMeHTaMH u ocobenHo Ca. [Tocnennuit 3amenraercss B 61o-
aoruueckux uuknaax Fe, Al, Mn, xapaKkTepHBIX, Tak Xxe Kak u Si, s
cocTaBa 30Jibl pacTeHHH B TpomuyeckoMm mosice (Rodin, Bazilevich,
1967).

CkopocTb 060poTa 3J1eMEeHTOB NMUTaHHA (UCKJIHOYas 10 HEKOTO-
poi#t crenenn K, KOTOpHI, aKTHBHO BHIMBIBAfiIChb H3 KPOH [epeBbeB B
Jecax aTMocepHBIMH OCajKaMH, MHOTOKPATHO PeyTHJIH3HDYyercs),
TaK e KaKk 4 C B JIeCHBIX H NYCTHIHHBIX 9KOCHCTEMaX, MHOI'O MeHh-
uIasi, HeXeJaH B TPABSIHBIX, MOCKOJbKY 3HAUHTEJNbHAs] HX YacTb exe-
rOMHO 3aKpemJsieTCss Ha MHOTHe roJbl B MHOTOJIETHHX OJpeBecHes-
UMX OpraHax pacTeHHH, BHIKJIIOYasiChb M3 GHOJOTHYECKOro KpYroso-

pora.



PyHKUHOHAABHbIE MOJIEJIH OOMEHHBIX NPOIECCOB
B MOACHCTEME IKOCHCTEM
«Atmocdepa — Pacrenne — Iousa»

Ouenka sanmacos BelllecTB B 6J0KaX-KOMIIOHEHTaX 3KOCHCTEMbl Ha
TOT MJIM HHON MOMEHT BPEMEHH U HHTEHCHBHOCTeH MOTOKOB MepeHoca
XHMHYECKHX BelUecTB H3 6Joka B 6JIOK 33 eIHHHIY BPEMEHH MO3BO-
JsieT Ha OCHOBAaHHH DPACKPHITHS CTPYKTYPH 3KOCHCTEM TMOCTPOHTS
(GbyHKIHOHAJIbHBIE (OaJlaHCOBble MOMIENH IJs MOACHCTEMBl «ATmocde-
pa — Pacrenne — IloyBay. 3TH MomesH MOTyT ObITb IOCTPOEHBI KaK
JJIs OTAEJNbHBIX CE€30HOB rofia, TaK M Ha 6a3e cpelHEe-MHOTOJETHHX
AaHHbIX. [JocjenHne, KaK NOKa3bIBaIOT JKCMEpPUMEHTaJIbHbBIE MaTe-
pHasbl yyeTa AHHAMHKH 3alacoB BellecTB B GJIOKaX H UHTEHCHBHO-
CTeH NOTOKOB 3a pAA JeT, NO3BOJAIOT MPHHSTH, UTO KOJHYECTBO OP-
rdHHYeCKOTo BellleCTBA €XerojHO OTMHPAIOUIMX HaJA3eMHBIX U HOA-
3€MHBIX OPTaHOB PaCTeHH{l NPAKTHYECKH PABHO KOJHUYECTBY €XKEr0ZHO
co37aBaeMOH NEepBHYHOH NPOLYKLHH; KOJHYECTBO €KErofHO pasJio-
JKHBLIUXCSl PACTHTENbHBIX OCTATKOB NMPH MHHepaJH3alU{H H TyMUDH-
KalUHM NpaKTHYeCKH PAaBHO Macce OTMepIIero pacTHTeNbHOro opra-
HHYECKOTO BelleCcTBA U KOJHYECTBO €XETroNHO MHHEepaJH3yIoUerocs
rymMmyca paBHO BeJIHYHHE eXEerofHO HOBOOOGPA3YIOUIHXCS T'YyMYCOBBIX
Beuects (TurasiHoBa, 1971; Pecypcw 6uocdeprr, 1975). dto obyec-
JOBJIHBAET NMOAJepKAHHE [HHAMHUYECKOT'O0 PaBHOBECHS MKy KOM-
MOHEHTAMH SKOCHCTEMH H YCJIOBHSIMH BHEIUHefl cpellbl, a TaKikKe ca-
MOpEryJasiiiii0 H YCTOHYHBOCTb 3KOCHCTEM. EcCTecTBeHHO, UTO HJs
KJHMAaKCOBHX (30HAJNBHBIX, NJAKOPHHIX) 3KOcHCTeM (KAaKOBBIMH siB-
JAIOTCS1 CTENMH, NPEPHH, KOPEHHbIE Jieca, TOJbIHHBIE MYCTBIHH H AP.)
[OTOINYHbIE U MHOroJieTHHe (JIyKTyalMHM KaK 3alacoB BelIeCTB B
6J10KaxX, TaK H HHTEHCHBHOCTEH MOTOKOB HMEIOT MEHBIIYI0 aMILIUTY-
Ny, HEXKeJIH B HHTPa30HAJbHHX 3KocHcTeMax (syra, 6oJoTa, 3a6oJo-
UeHHBIE Jieca H JIp.) H B OCOGEHHOCTH B 9KOCHCTEMAX C MPOSIBJCHHA-
MH NPOLECCOB COJIEHAKOMIEHHU .

[lepBbiM 1I1aroM 0OPH NOCTPOEHHH (DYHKIHOHAJIBHBIX MoOeJelt
noacucteMnl «Atmochepa — Pacrenne — [TouBa» siBasieTcst rpaduye-
ckoe H300paxKeHHe CTPYKTYypbt moicuctembl. Hacwimenune rpad-cxe-
Mbl KOHKDETHBIMH M3MEepEeHHLIMH MOKa3aTeJsMH 3amacoB BeLIecTB 3
6/10KaX U HHTEHCHBHOCTEH NOTOKOB HA TOT HJH HHOH MOMEHT Bpe-
MEHH TO3BOJIET CYAHTb O COCTOSSHHHM 3KocucTeMbl. JIMHaMHKa co-
CTOSIHHSI BO BpeMeHH JaeT BO3MOXKHOCTb OUEHHTb DEXHM H Hampas-
JIEHHOCTb (YHKUIHOHHPOBAHHS 9KOCHCTEMBI.

s npumepa Ha puc. 2—5 nokasaHsl (GYHKUHOHAJBHBIE MOJENH
noacucrembl «ATMocdepa — Pacrenne — [TouBa» skocucreMsl GoJee
JeTaJbHO H3YUEHHOTO pasHOTpaBHO-6060Bo-BefiHuKoBoro ayra (Cra-
uuonap Kapauu, 3ananuas Cubupp, mia. 5.2, cm. taba. 2 u 6) 3a
IBa Pa3JIHYAIOLIUXCS MO METEOPOJOTHYECKUM YCJIOBHSM roAd.

[IponyxkuyuoHHbIe POLECCH COMPOBOXKAAIOTCS MOTpebeHHeM dJle-
vmeHtoB nutanus N u M kopusamu (R) u3 cy66a0ka nousw Sin (pe-
3epB 3JEMEHTOB IHTAHHS TNOYBBI); TPAHCJOKAaUHeH CHHTE3HPOBAH-
HBIX BelllecTB H3 6s0ka G B 610k R. ONHOBpeMEHHO HMeeT MeCTO
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0GpaTHHIl OTTOK HEKOTOPOTO KOJIMYECTBA 3JeMeHTOB NuTaHus u3 G
B R, a Takxe BbIMbIBaHHe HX u3 G B mousy (S!/) aTMocdepHHIMH
ocagkamu. He6oabmoe konuuectso N 4 M nocrynaer B moyBy ¢ Kop-
HeBbIMH BBIIeseHHsIMH. [Tpolecchl OTMHpaHHA HaJ3eMHBIX H MOA3EM-
HHIX OPTaHOB pacTeHHH CONPOBOXIAAIOTCSA 3aKpelJieHHEeM XHMHUECKHX
BewlecTs B 6s0kax V, D u B mpolecce AasbHefimel KeCTPYKUHH B

6soke L. Tlocaenyioiine npespalleHus MPHBOAAT

K MHHepaJHu3anuy

Goabwel yactu (1o 85—90%; Pecypcer 6uocdeprl, 1975) mepTBBHIX
pacTHTeJbHBIX OCTaTKoOB, nocrymyenuio C B Buie CO, B aTmochepy

H BBICBOGOXKAEHHIO 3JeMeHTOB muTaHus N u My

HaKOIIJIEHHIO HX B

cvo6aoke S/,. Menbmast yacte C, N u M npu npoueccax ryMuduka-
lilH HAJ3eMHBIX H IOJ3eMHBIX PAaCTHTEJbHHIX OCTAaTKOB 3aKpenJseT-
¢ B cy66aoke nousbl Sl (rymyc mouss). [TapansensHo HoBoo6pa-
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Puc. 2. ®ynknuoHaAbHAsi MOjeJb OOMEHHBIX MPOIECccOB NOACHCTeMb <ATMocde-
pa — Pacrenue — [TouBa» 35KOCHCTeMBl Da3HOTPaBHO-6060BO-BEHHKOBOrO JIyra,

3anaanas Cubupsb, crannonap Kapauu, ma. 5.2, 1970 r.

KBaapaThl — 3anmachl XHMHYECKHX SJ€MeHTOB B GJ0KaX, /M3, cpeliHHe 3a BereTalMORHHLIA rne-
p

PHOA; CTPEeNKH — O6MeHHble NPOHEecehl; KPYrH — HHTEHCHBHOCTH

O6MEeHHBIX  NpOILecCOB,

r/m2-roa: C — yrnepos (Kocas INTDHXOBK2a cnpaBa Haneso); N — asor (6e3 uITPDHXOBKM);

M — muHepanbhble saeMenTn (Si, K, Ca, Mg, P, Mn, Al Fe, Ti, §
XOBKa CJieBa Hanpaso) .

, Na, Cl) (xocas wmrpa-
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Puc. 3. Jlunamuka sanacos yriepopa (C r/m?) B 6/10KaX H MHTEHCHBHOCTeH MOTO-
KoB yraepoaa (C r/mM2-ron) B 1eyeHHe BereTalHoHHoOro mepxopa 1970 r.

1 — 3anacel seneHon gactH, G; MPOAYKuMA 3ejJeHOft wacTH, PG ; 2 — 3anacul JKHBBIX KOp-
Heft, R; npoayKuus KopHeH, PR; 3 ~ sanacwl pertoud, D; npr6uias Bertowd, AD; 4 — 3anach
NOACTHAKH, L; 1puGbiAb MNOACTHAKH, AL; yO6unab NOACTHAKH INPH  Pa3iOKERHH,
AL’; 5 — y6binb MepTBHIX KOPHefi MPpH pa3joxeHuu, AV’; 6— NHHAMHKA KJIHMaTHYeCKHX NOKa-
sareseft; 06o3HAYeHHs ¢ HHAEKCaMH «O» — CpeAHEMHOrONeTHHE AanHble., Q — OCajAKH;
J — HenapaeMocTh
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30BaHHIO TyMyCa MPOHCXOXMT HEMpPephIBHAS MHHEpaJH3allHsl TyYMY-
COBBIX BellecTB H BbicBOOOxKaeHne C (koropwii B Bufie CO, mocty-
nmaet B atMocdepy), N u M, Bosppamalomuxcs B moysy. Maablit
GHONOTHUECKH] KDYTOBODOT BELIECTB 3aMEIKaeTCH.

Ananu3 (yHKHHOHAJBHBIX MOJeJell N03BOJIH BHISIBUTb NPHYHH-
HO-CJIEICTBEHHbIE CBSI3H MEXJy TNPOLYKIHOHHBIMH IMpoleccaMu H
THAPOTEPMHUYECKHMH YCJIOBHSIMH OTAeJbHBIX JeT (Pecypcnl Guocoe-
pul, 1975). B cpenneM mo yBaaxHeHuio 1971 r. npoAyKTHBHOCTb (H-
TolUeHO3a GoJbllle 3aBHCHT OT (akTopa YBJAaxXHeHHsd, a B OoJec
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Puc. 4. OyHKUUOHAMbHAY MOAEJb OOGMEHHBIX 1POLIECCOB noncHcTeMu «ATMochepa —
Pacrenne — [Jousa» 3KOCHCTeMB! Pa3sHOTPaBHO-60GOBO-BERHHKOBOTO Jyra, 3anap-

naa Cu6upb, cranuosap Kapauu, na. 5.2, 1971 r.

Ycnosuple 0603Ha4eHHsT CM. Ha pHC. 2,
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Puc. 5. [Iunamuxa 3anacos yraeposa, C r/m? B 6/40kax H HHTEHCHBHOCTEH MOTOKO3
yraepoga (C r/M2-nepHon) B TeueHHe BereTalHOHHOro mepHoaa 1971 r.

Yca0BHBEIe 0603HaYeHHs CM. Ha DHC. 3.



BJIaXHOM M xoJoaHoM 1970 r.—or ¢akrTopa Temsa — paavalHoH-
Horo 6asianca. OlHAKO B MHOTOJIETHEM LHKJe KOMIIeHCAlHH TemJa
BJIAarofi He NPOCJEXHBAeTCs, NOCKOJNbKY TENJIOBHIE pecypchl 3amaf-
Hofi CHOHpH Bceraa sIBASIOTCA «pakTOpOM MHHHUMyMa» (paAuHanH-
OHHBIA GasiaHc B cpefiHeM 31ech MeHblle 30 Kkaa/cm?-ron).

MatemaTHyeCcKHe 3aBHCHMOCTH 3THX CBsI3ell NMOJYYHJH OTpaxKe-
Hue B pabote T. I'. F'napmanoBa (1976).

HanabHeiilmas 3agava — nmocTpoenne (GYHKUMOHANBHBIX MojeJed
KaK JPYrux MojcHCTeM 3KOCHCTeM (HampHMep, MOYBH, YTO YaCTHYHO
peanunsoBaHo; Basusesny, 1976), Tak H 3KOCHCTEM B LEJOM C YIETOM
He TOJBLKO MHTEHCHBHOCTeH OHOTHYeCKHX (TPOAYKIHOHHHIX Hpolec-
COB, POIECCOB NOTPe6JICHHS 3JIEMEHTOB MHTAaHHS, OTMHPAHUS H AP.),
HO H abHOTHYECKHX NPOLECCOB, Ha ()OHE KOTOPHIX pa3BepThIBAETCA
MaJblii 6HOJIOTHYECKHiI KPYrOBOPOT BELIECTB (BOAHAs MHTpalus XH-
MHYECKHX 3JIEMEeHTOB, IIEPEHOC HX BETPOM, HeJIOBHAJbHBIA CHOC
u T. 1.). [locnenHee B mepBoM MpHGAHIKEHHH TaKkKe OCYLIECTBJEHO *
aas psna skocucreMm A. A. TurasHosoi u H. Y. Basunesuu (Pecyp-
cu 6uoctepnl, 1975) u Basuaesuu (1976).

3axaioyeHue

O630p Gosblioro psifia TPaBsIHBIX 3KOCHCTEM YMEPEHHOro Imosica
CeBepHOro mosiymiapusi Mo3BOJISIET BHISIBUTH psifi MPHCYLIHX HM OG-
Iux yepT. Tak [AJs Bcex HHX XapaKTepHO NOMHHHPOBAHHE NOA3EM-
HOIl opraHuueckoil macchl Haj Han3emHo#t (R>(G) Kak NpH OlleHKe
3amacoB, TaK H HHTEHCHBHOCTH NPOAYKUHOHHOro npouecca. Poap R
TeM GoJbluasi, yeM GoJjiee 3KCTpeMaJjibHbIE YCJIOBHS CYIECTBOBAHHSA
2KOCHCTEMbl (HEOCTATOK HJIH H3OBITOK BJArH, 3aCOJIeHHOCTb, COJIOH-
LeBaTOCTh, IJIOXHe (H3HUecKHe cBoficTBa MouBBl). OGIIHOCTL COOT-
HomleHH#t G H R, a TakXKe cjJaraoliiX TpaBsiHble PHTOLEHO3Bl XKH3-
HeHHHX ¢opM pacTeHHH, O6YCJOBJHBaeT CXOJACTBO CTPYKTypH H
COCTOSIHHSl TPaBSIHBIX 3KOCHCTEM, 0coGeHHocTe! HX (YHKIHOHHpPOBaA-
HHS, PE3KO OTJIHYAIOLIMX HX OT 3KOCHCTEM JIeCOB H NMYCTHIHb.

[NpoaykuHOHHAsE CMOCOOGHOCTb KaXKAOH eAHHHIL (OTOCHHTE3H-
pyloulesi 3esieHOH (pHTOMAcCCH, KaK H CKOPOCTb KPYyroBopoTa yrJje-
pola B TPaBSIHBIX 3KOCHCTeMax OoJibllIHe, YeM B JIECHBIX H NyCTHIH-
HHIX.

l'ognuHasi TPOAYKLHsE HaJA3eMHOH MacChl B TPaBSIHBIX 3KOCHCTe-
max npesbimaeT G,y B 1,6—2,7 pasa; npoAykuus NOA3EMHBIX
opraHos coctasjser B cpenHeM 0,9—1,0 or 3anaca R (uau 0,6—0,7
ot 3anaca RV, T. e. XKUBHIX H MePTBHIX NOJA3eMHBEIX OPTraHOB).

PexuM (GYHKUHOHHDPOBAaHHS KJIHMAaKCOBBHIX 3KOCHCTeM (CTemlH,
NpepHH) — MPAKTHYECKH CTALHOHAPHLIH BCJEACTBHE MPaKTHYECKO#
CKOMMEHCHPOBAHHOCTH HHTEHCHBHOCTeR BXOJHBIX M BHIXOAHHIX OHO-

! Bes yueTa psifia GHOTHYECKHX NPOILECCOB, KAaK TO: YTH/IH3ALHA XXHBOR U MepTBOR
PacTHTEJbHOA OPraHHYecKOR MacCH MXHBOTHEIMH W MHKPOOPraHW3MaMy, dukca-
IHH aTMOC(EepHOro a30Ta MHKPOOPTaHH3MaMH.
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THYECKHX OOMEHHBIX IpolLeccoB. DTH 3KOCHCTEMBbI HauboJiee CTa-
OMJABHBL M ycToiluuBbl. HHTpa3oHaJibHble TpPaBAHbIE 3JKOCHCTEMbI
(O YHKHHOHHPYIOT B NepexogHoM pexxume, Uem GoJiblue cTemneHb M-
pomMopdu3ma H ranoduTH3MA IKOCHCTEMBbl, TeM MeHee YCTOHYHB
pexHM ee QYHKIHOHHDOBAHHS, TeM MeHee CTaOHJbHA H YCTOHUHBA
IKOCHCTEMAa BO BPEMEHH.
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MOJEJIb 3BTPO®HUKALLHH
B NMPOTOYHOR CHCTEME XWUIIHHK — )XEPTBA

I0. M. Anonun, A. J1. Basbikun

(Hayano-mccnenoBatTenbCkHR BuaIHCAHTenbANEA nernTp AH CCCP)

B nocienHee BpeMsi B CBSI3H C BO3POCLIEH aKTyaJbHOCTHIO Mpo6Jem,
CBSI3aHHBIX C B3aHMOOTHOILUEHHSIMH YeJIOBEUeCTBA M OKpYyKaiolled
cpelbl, 3aMETHO YBEJHUYHJICA HHTEpeC K BOINPOCAM YCTOHYMBOCTH
3KocHcTeM. HUTO Takoe yCTOHYHMBOCTb KOCHCTEM, KAKOBBLIE MEXaHH3-
MBI NOJAEPXKaHHA OTHOCHTEJNHHO MOCTOSAHHOA CTPYKTYDHl 5KOCHCTEM
NpH BHEIUHHX BO3AEHCTBHAX, KaKOBHl IPENeJbHO NONYCTHMBIE BO3-
AeHCTBHS H T. . — BOT BONPOCH!, HE CXOASLIHE CO CTPAHHL JHTepa-
TYpPH [10 3KOJOTHH.

HeckonbKko cxeMaTH3HDys, MOXKHO CKa3aTh, YTO cefflyac HaMeTH-
JIOCb J1Ba OCHOBHBIX NMOAXOAA K U3YYEHHIO TAKOro pona BONPOCOB.
IlepBBifi mMOAXOHX, MOJYYHBMIMA HaHMeHOBaHHE HMMHTAILHOHHOTO,
HJIH TOPTPETHOTO, MOJAEJHDOBAHHA, NpEANOJaraeT BO3MOXKHO 60-
Jee MOJHOE K MOoApoOHOe OMHCaHHE CTPYKTYpbl H (GYHKLUHOHHPO-
BaHHA KOHKPETHHIX NPHPOAHBIX 3SKOCHCTEM ¢ ToOCJeAylollell 3a-
MMCbIO NOJNY4eHHOH MHGOPMALHH B BHIE CHCTEMBI OGLIYHO OUYEHb
Gosplwioro uwucaa AuddepeHNHANbHBIX HJAH KOHEYHO-DAa3HOCTHBIX
ypaBHeHHH. UHCJIO mepeMeHHBIX NPH 3TOM COOTBETCTBYET YHCJHAY
BBIIEASIEMBIX B 9KOCHCTEMe KOMIIOHEHT H MOXKeT JOCTHraThb MHO-
THX JeCATKOB H COTeH. Pe3yJbraThl YHCAEHHOrO pelieHHs CHCTe-
Mbl ypaBHeHHH Ha IBM cpaBnHBaloTCA C peasibHOH AHHAMHKOH
skocucTeMbl. [IpHB/IeKaTeIbHOCTD TAKOrO MOAXOAA COCTOHT B BO3-
MOXHOCTH B CJyyae YJayd NPOTHO3HPOBAHHS peasbHOr0 X0Aa
COOBITHH B KOHKPETHOfi 3KOCHCTEME H IOCTPOEHHS] Ha OCHOBE 3TOro
MPOTHO3a LeHHBIX AJ/11 HAPOJHOro X03fficTBAa PeKOMeHRalui. Ya3BHU-
MBIMH MeCTaMH SIBJISIOTCS HEBO3MOXHOCTb 3KCIepHMEHTaJbHOH Npo-
BePKH MOJIeJIH BCJeACTBHE MPHHUUNHAJIBHON HEJONYCTHMOCTH 3KCIe-
PHMEHTHPOBAHHSI C NPHPOAHBIMH 3KOCHCTEMaMH H HEBO3MOXHOCTb
IIOJTHOTO HCCJIEI0BAHHA CHCTEMBl OO0JBLIOTO YHCJIA NepeMEeHHBIX U
BLISIBJIEHHS Ha TaKOH CHCTeMe KayecTBEHHBIX ocoOeHHOCTeff moBe-
JIeHHs1.

Bropoii moaxox, BocxoAAWHH K kiaccuyeckum pabdotam I'. @. INay-
3e (Gause, 1934), 3aknioyaercs B NOCTPOEHHH IKCIEPHMEHTANbHbBIX
M MaTeMaTHYeCKHX MojeJell 3JeMEHTApPHbIX 3KOCHCTEeM, COCTOSIILHX
M3 oueHb He6OJIbIIOrO YHCJaa, HAaPHMEP BCero JHIIb H3 JBYyX BHJOB.
CpaBHeHHEe aHHBIX IKCNMEPHMEHTa C TNpeAcKa3aHHAMHM MaTeMaTHYe-
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CKOH MOJIeJIH MOXKET NPH TaKOM NOJAX0Ae RaTb BO3MOXXHOCTb OLUEHHTh
[IPaBUHJILHOCTh HAIIKX NPEACTaBJEHHH 0 MeXaHH3MaX Han6oJsee QyH-
JaMeHTaJbHBIX KOJIOTHYECKHX B3aHMONEACTBHH THIIAa KOHKYDEHUHU,
cuMOHO3a H OTHOLUEHHH XHUIIHHK — XXepTBa. BoJiee Toro, npu Mofe-
JHPOBAaHHH YK€ CTOJb IPUMHTHBHBIX KOCHCTEM MOTyT GHITb O6Ha-
PYKEeHbl He BIIOJIHE TPHBHAJbLHHE, alPHOPH HenpelcKasyeMhe 3d-
(exThl, NpaBHJbHAS HHTEPNPETALHSA KOTOPBIX MOXKeT CNOCO6CTBOBATD
NOHHMAHHIO TPOHCXOASALIET0 B 3HAYHTEJbHO 6oJiee CJOXKHBIX MpH-
ponHbIX 3KocHcTeMax. Oco6eHHOro BHHMaHHA, 0-BHAHMOMY, 3acay-
JKHBAIOT B3aHMOOTHOLIEHHS THIA XHIIHHK — XepTBa KakK Jiexallue
B OCHOBE TPO(HYECKOH CTPYKTYpPH IKOCHCTEMBI.

Onwithl I'. @. ayse npH HX, HO COBPEMEHHbBIM MepKaM, METOAH-
YeCKOM HeCOBepLUEHCTBe, He MOIJIH JaTh OKOHYaTeJbHOTO OTBETA Ha
BONIPOCHL O BO3MOXKHOCTH YCTOAYHBOrO COCYIIECTBOBAaHHS XHIIHHKA
H XepTBH (NIPH OTCYTCTBHH Yy K€PTBH Yy6€XHINa) U BO3MOXHOCTH
npeicKa3aHHbX BoJbTeppa ycTORYHMBBIX KOJEeOaHMH YHCJIEHHOCTH.
JIulb B NocaeHHe TOAB HayaJid MOABJATLCA TeOpeTHYECKHe H 3KC-
nepuMeHTaJbHble paboThl, NOCBSUICHHBIE HCCJIELOBAHHIO CHCTEM
XHUIHHK — JKepTBa B YCJOBHSIX HENPEPHBHOTO KYyJbTHBHPOBAHHS
(Canale, 1970; Tsuchiya et al., 1972; Jlagviruna, [leaypkun, 1973;
Bazin et al., 1974).

Iesbio HacTosilell paboTH sAIBJASAETCSA NMOJHOE HCCJEJ0BaHHe BO3-
MOXHBIX PeXHMOB NOBeAeHHS] CHCTEMBl XHUIHHK — XXepTBa B yCJO-
BHAX HENPEPBIBHOTO KYJIbTHBHPOBAHHSIL.

PaccMoTpiM pesepByap ¢ XKHAKOCTBIO, NepeMellIHBaeMOi J0CTa-
TOYHO XOPOIIO IJS TOrO, YTOOH KOHHEHTPALHH BCEX COCTABJSAIOLIHX
MOXKHO OBIJIO CYHTATh OXHHAKOBBHIMH IO BceMy o6beMy. [1ycTh B pe-
3epByap C NOCTOSTHHO CKOPOCTBIO IOCTYMaeT cy6CcTpaT — BeleCTBO,
ABJsIOIeec NMULIEH AJSI OJHOTO H3 ABYX HaXOASIIUXCS B pe3epBya-
pe BHIOB — «KEepTBbI». B peasibHOM 3KCHepHMeHTe 3TO MOTYT GBHITh
NpoxxH, 6akTepuu H T. 1. Kpome Toro, B pesepByape NpHCYTCTBYeT
BTOPOH BH] — «XHLUIHHK», MUTalOLHACA XepTBoii. B na6opaTopHuix
YCJIOBHSIX 3TO MOr'yT ObITh, Hanpumep, HHYy30puHu. CoaepKHMOE pe-
3epByapa HenpephHIBHO YAAJsieTCs H3 HEro ¢ TOH JKe CKOPOCTbIO, C Ka-
KOH mocTynaeT cy6CcTpart, Tak 4To o6HiA 06beM XHAKOCTH B pesep-
Eyape 0CTaeTcsl MOCTOSTHHBIM.

O603Ha4YHM CHMBOJIOM S, KOHUEHTPALHIO cy6cTpaTa B MHAKOCTH,
nocTynampilleit B pe3epByap H3BHe, S — NePEMEHHYIO KOHIEHTPAIHIO
cybcTpaTa B pe3epByape, X — KOHLUEHTPALHIO XepTBHl H Y — KOH-
[leHTpaUHI0 XHIIHHKA. [lycTh Bce BenHuHHH OYIyT BhLIpaXceHbl B afH-
COJIIOTHBIX eJIHHHLAX, HAaImpHMep B rpaMmax Ha Jjutp. Toraa auHa-
MHK3a H3MEHEHHS HHTEpeCyIOIlHX HAaCc KOHLUEHTpalUWi MoXeT OBITh
ONnHcaHa cJaelyiollel cHcTeMo# AH(@epeHNHANbHBIX YpaBHEHHH.

§=D (s,—s)—F (5, §);
2=xG (s, y)—yH (s, x)—dx—Dx; (1)
y=yJl (s, x)—d;y—Dy,



rae D — ckopocTh MPOTOKa, TOYHee, HOJsSI COREPKHMOro pesepBya-
pa, o6HOBJIsileMasl B eHHHIYy BpeMenH; F (S, y) — cKopocTh noTpes-
JdeHns cyGcTpaTa XXepPTBOH H3 pacueTa Ha eHHHLY OHOMAacCH XKepT-
Bhl; H (S, X) — CKOPOCTb BHleJaHHMsl XHUIHHKOM XXepPTBbl H3 pacuyera
Ha elHHHNYy OxHoMaccel xHUIHHKa; G (s, y) u J(s, x) — ckopocTH
Pa3MHOXEHHS XXEPTBH H XHIMHHKA COOTBETCTBEHHO; d, U d; — ecTe-
CTBeHHBIE CMEPTHOCTH XEePTBH H XHIIHHKA, COOTBETCTBEHHO.

IMon TepMHHOM <«pa3MHOXEHHe» 3Jech MOHHMaeTcs NpHOaBKa
CYMMapHOH GHOMAcCH], NIPH 3TOM He JeJlaeTcs pas3jHyus MeXAy Ha-
KonJieHHeM OHOMacCH 3a CYeT POCTa OTAEJbHBIX ocobeli H cobcerT-
BeHHO pa3MHoxeHHeM. [IpomykTm wmeTtaboJsH3Ma He paccMaTpH-
BaroTes.

B oTHomeHHH BHAA BXOASIIHX B CHCTEMY (PYHKLHH CHeJlaeM cJe-
Lyiollye NPEeRNOJOKEHHS, NPUHATHE NMPH HCCJEJOBAHHH NPOLECCOB
HENpephiBHOTO KYJbTHBHPOBAHHS:

1. CKOpOCTH eCTeCTBEHHOH CMEPTHOCTH XEePTB H XHILHHKOB Npe-
HeGpeXXHMO MaJibl IO CPABHEHHIO CO CKOPOCTHIO NMPOTOKa (T. €. CKO-
POCTBIO BHIMBIBAHHS H3 KYJbTHBATOPA):

max{d,, d,} < D.

2. IloTpebneHHBlt XepTBoit cybcTpaT H moTpebJieHHAs XHIIHH-
KoM GHOMacca XepTBbl mepepabaTHBAIOTCSH C MOCTOSHHBIMH KO3(-
¢uunentamu m,=G (s, y)[F (s, y) u my=J (s, x)/H (s, x), Ha3bBae-
MBbIMH <«K03(¢(dHUHEHTaMH ypoxasa», B GHOMaccy XepTBH H OHO-
MAacCy XHIIHHKA COOTBETCTBEHHO.

3. CkopocTh noTpe6G/ieHHS CyOcTpaTa JXepTBOH He 3aBHCHT OT
KOHUeHTpaluu xuuuka: F(s, y) =F(s).

4. INorpe6nenne cybecTpaTa XKepTBOA M XKePTBbl XHIIHHKOM OIIH-
CLIBAETCS 32aBHCHMOCTBHIO, H3BECTHOA B (hepMeHTAaTHBHOH KHHETHXe
nOX HaHMEHOBaHHeM 3aKoHa Mwuxasauca — MenTeH, a B (H3HOJO-
HH MHKPOOPraHH3MOB — Kak (Qopmyna MoHo. ITO 03Hayaer, 4To
NpH MaJhX KOHHEHTPALUMAX NHILH CKOPOCTb morpeb/ieHHst JHMHEHHO
pacTer ¢ KOHIEHTpauHed NHINH, a NPH OOJbUIHX KOHUEHTpaUHAX
HACTynaeT HachllleHHe.

5. Poct nonyasiuMH XMIMHAKA H MoTpebJieHHEe HM XepPTBbHI HHCH-
Gupyetcst cy6cTpaToM B cOOTBETCTBHH ¢ (opmyaoit  Hepycanum-
CKOro.

C yueToM cfeJaHHHIX AONyLUIeHHH cHcrema (1) mpuUHHMAaeT BUA
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TAe y; M p; — MaKCHMaJbHBE CKOPDOCTH POCTa HOMYJSILHA JKepTBh!
W XHIIHHKA, COOTBETCTBEHHO; B, U R, — HIpamT POJib KOHCTAHT MH-
XasiHca, a COAepKaTeJbHO NPEACTABJAIOT COOOH TaKue KOHIEHTpa-
UHH NHIIH, TPH KOTOPHIX CKOPOCTb €e NOoTpe6JIeHHs] paBHa NMOJOBHHE
MaKCHMaJbHOH; ks— NOCTOSIHHAsA, XapaKTepH3ylollass mpouecc cyo-
CTpPaTHOro HHrHOHPOBAHHS XHIIHHKA, a B IAHHOM CJyyae NpeAcTaB-
Jsmpoias co60f KOHUEHTpauHio cybcTpaTa, NPH KOTOPOH HHTEHCHB-
HOCTb JKH3HelesATeJbHOCTH XHIIHHKAa DaBHa NOJIOBHHE MaKCHMaJb-
HOH.

Takum o6pa3oM, MBI HMeeM cHCTeMY Tpex AHpdepeHUHaNbHBIX
yPaBHEHHH, 3aBHCALLYIO OT AeBATH NapaMeTPOB, ABa H3 KOTOPHX — D
H S, — OIpeJeJSIOTCA yCAOBHAMH KYJbTHBHPOBAHHS, 2 CeMb OCTaJb-
HBIX CYTb 3KOJIOTHYECKHE H (PH3HOJIOTHYECKHE XapaKTePHCTHKH XKepI-
BBl H XHIIHHKa. Bce nmepeMeHHBIe H mapaMeTphl H3MepsIOTCA B ad-
COJIIOTHBIX (PH3HUECKHX eIHHHIAX, 32 UCKJIOYeHHEM M, U m,, KOTO-
prie ABJAIOTCSA 6Ge3pasMepHBIMH TapaMeTPaMH IO CBOEMY CMBICJY.

KayecTBenHble 0COOEHHOCTH NMOBEJEHHSI CHCTEMBl, B YaCTHOCTH
YHCJO H XapakTep YCTOHYHMBOCTH COCTOSIHHH pPaBHOBECHS WJIH BO3-
MOKHOCTb CYLIECTBOBAHHSI YCTOHYHBHIX KoJe6aTeJbHBIX PEXHMOB B
cHcreMme, BooOlle roBOpsi, 3aBHCAT OT KOHKDETHBIX 3HAYeHHH Iapa-
MeTpoB. Llesbi0 NIOJHOTO KaueCTBEHHOTO HCC/AENOBAHHA CHCTEMBI SiB-
JsieTcsl, BO-NIEPBHIX, BblAeNeHHe B MPOCTPAHCTBE apaMeTpoB obJac-
TeH, B KOTOPHIX NOBeJeHHE CHCTeMBl KauyecTBEHHO eJHHO00pasHo,
T. €. IIOCTPOEHHE NMapaMeTPHYeCKOro HJH CTPYKTYPHOrO NOpTpeTa
CHCTEMBI, H, BO-BTODHIX, ONIHCaHHe BCEX BO3MOXHBIX DPEXHUMOB Kaue-
CTBEHHOr'O IIOBENCHHSl CHCTEMHI, T. €. IIOCTPOEHHE BCEX BO3MOXHBIX
JHHAMHYECKHX HJIH (Da30BbHIX NOPTPETOB CHCTEMBI. 3aMeTHM, YTO
YacTo NpH HCCAEJOBAaHHH HAHHAMHYECKOTO IIOBEleHHS CHCTEM He-
ONpaBlaHHO OTPaHHUYHBAIOTCS pelleHHeM JIHIIb BTOPOH 4yacTH 3afia-
UH, OMUCHIBAsl BO3MOXKHBIE (a30BBle MOPTPETH CHCTEMBI 6e3 aHaJsu3a
TOrO, IPH KaKHX 3HAaYEHHAX NapaMeTpPOB TO HJH HHOe NMOBeJeHHE CH-
CTEMBI Peain3yeTcs.

[TocTpoeHHe CTPYKTYpPHOrOo NOPTpPETa CHCTEMBI CHJBHO ob6Jer-
yaercs, a caM NOPTpeT Aesaercst GoJiee 0603pHMBIM IIpH Hepexome
0T abCOJIIOTHBIX (PH3NUECKHX €IMHHI[ H3MePeHUsS NePpEMEHHHIX K 6e3-
pasMepHBIM eJMHHHAM, «eCTECTBEHHBIM» JJIsi HaHHOH CHCTEMH, IO-
CKOJIbKY NIPH 3TOM YMeHbINAeTCSl YHCJIO BXOASILIHX B CHCTEMY Napa-
MeTpoB. BajKHO 3aMeTHTb, YTO BBIGOP <«EeCTECTBEHHOH» CHCTEMb
eNHHUL MOXeT ObITh Pa3IHYHBIM JJs OJHOH H TOH XKe CHCTeMil
ypaBHeHu#. Tak, B HccaelyeMoi cHcTeMe 3a 6e3pa3sMepHYIo eAHHUIY
BpPEMEHH MOXHO NpHHATb, Hampumep, 1/D wuau 1/p, uwau 1/p,, 3a
eIMHHIY KOHLUEHTpalHuu cybcrpaTta, HampHMep,— S, HJIH R, WIH k,.
‘GopmagbHo J06ble cnoco6H 06e3pa3MepHBaHHS PaBHONPABHH, OJ-
HAKO TOJyuYalolllHecss B pasJIHYHBIX Habopax Ge3pa3MepHbIX napa-
METPOB CTPYKTYPHBIE MOPTPETH, pasyMeeTcsl, pa3JHYHbI, IpHYEM NIPH
OJHUX crocobax obe3pa3MepuBaHHsS OHH JNONMYCKAIOT HENPHHYXIEH-
HYI0 COJepiKaTesJbHYI0O HHTepNpeTalHio, TOTAa Kak NpH APYTHX —
BHITVIAASAT YHCTO (POPMAJIbHEIMH MOCTPOEHHSIMH. HHKAaKHX TrOTOBHIX
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pelenToB Ha 3TOT CYET, O-BHAHMOMY, He CYIIECTBYET, H BHIGOP Had-
Gosee yno6HOrO H afeKBaTHOIO cmocoba o6Ge3pasMepHBaHHS —
B 3HAYHTEJILHOH CTeIeHH JAeJIO HHTYHLHH HCC/Ie0BaTes.

IIpensapurenbHblfi aHAJH3 NMOKA3HBAET, YTO MJSA HCCAeNyeMof
CHCTEMH Y00HA C/eflylonlasi 3aMeHa NepeMeHHbIX:

t=(mky/uike) - ¥ S =k0; X =Rg; y=(nmk3/umk,) - 0.
IIpn sToM cucTeMa (2) NpUHAMAaeT BHA

. (/3
g =0{(0,—0T) — 4
8(cy—0) Tte
a4 = ”y ou v R du: ' 3)
1$o 1+uk$o
zi=.u, uy k ,
1du kdo

rie 8=Dmk,/pk, — GeapaamepHasi CKOPOCTb NPOTOKA; Go==S,/R,—
Ge3pasmepHas HCXOAHAsi KOHIEHTpamusi cyGCTpaTa, MOCTYNAIOIIETO
B cdcremy: M,= (mk,/R,) u My=mR,[p.k;, — xo3punHenTH me-
pepaGoTku cybcTpata B 6HOMaccy KepTBbl # 6HOMACCHl KEPTBbI —
B 6HOMaccy XHIUHHKA COOTBETCTBEHHO B HOBOM Maciutale wH3mepe-
HHSl NEpEeMEHHBIX; k=ZR,/k, — Ge3pasmepHas nmOCTOSHHas, XapakKTe-
pH3yIOLast HHTEHCHBHOCTb yrHETEeHHsl CyOCTDATOM JKH3HEeAesTeJbHO-
CTH XHIHHKA.

Takum ob6pasom, o6e3pa3MepeHHasi CHCTEMa 3aBHCHUT yxKe He OT
JeBSITH, a JIHLIb OT NATH NapaMeTpoB. 3aMeTHM, YTO NapaMeTpHl Io-
npeXHeMY, €CTeCTBeHHO, pacnafaioTcs Ha fABe TPYNNBI: My, M, H R
3aBHCAT JuLlb OT GHOJNIOrHYEeCKHX OCOOEHHOCTEH XHIHHKA H XXepTBHI,
a § H 0, onpefesOTCA «yNpaBJASeMBHMH» NapaMeTpaMH: CKOPOCTBIO
nporoka D u ucxomHoil KoHueHTpanued cybcrpara s,. HecMorps Ha
yMeHbIlleHHe YHCJIa lapaMeTpoB, NOJHOE HCCJe/0BaHHE TaKOH CH-
cTeMbl 6BJIO Gbl KpaliHe TPOMO3IAKHM H 3aTPYAHUTEJNbHBIM, €CJIH OBl
He ABa 00CTOATENbCTBA, CYLleCTBeHHO 00Jerualoiine Hawly sapgauy.

Bo-nepBrix, HETPYAHO BHAETh, YTO IEPEMeHHas

2=M MG+ M-}V
yIEOBJAETBOPSIET YPaBHEHHIO

Z.=M1M360'o_62, (4)
T. €., APYFHMH CJJOBAMH, IIOCKOCTDb

2=M,M20'0
SIBJISIETCS YCTOHYHBLIM MHTErpajJbHHM MHOroo6pasHeM cHcTeMH (3).
Kpome Toro, Bce oco6nie TOYKH cHCTeMH (3) NpHHAAJekKaT MJoc-
koctu (4). TakuM oGpa3oM, NMPH KaueCTBEHHOM HCCJENOBAHHH Mol

MOX€eM OTpPaHHYHTbCS AaHAJNH3O0M NOBEJEHHs CHCTEMbl HA NJIOCKOCTH
(4). T. e. HcCIeIOBaHHEM CHCTEMBI BTOPOIO MOpsijiKa.
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‘ColepKaTeJbHBIH CMBICJ CYIECTBOBaHHs TJIOCKOCTH (4) BecbMa
NPOCT: 3TO CJEJACTBHE COXPaHEHHs OpPraHH4YecKOro BelllecTBA B CH-
creMe. McxonHple 3HaYeHHsI NepeMEHHHX MOT'YT GbITh JI0OBLIMH, HO B
YCTaHOBHBIIEMCS DeXHMe NPHTOK BellecTBa paBeH OTTOKY, T. e.
n3o6paxaollass TOYKa HOPHHaIJIeXHT maockoctH (4). To o6cros-
TCJILCTBO, YTO NMOBEPXHOCTb, COOTBETCTBYIOIIAS COXPAaHEHHIO MOCTO-
fHHOTO KOJIHYeCTBa OPraHMYEecKOro BellecTBAa B CHCTeMe — IJIOC-
KOCTb, CBSI3aHO C NMOCTOSHCTBOM KO3(dHuueHTOB MepepaboTKH cy6-
cTpata B GHoMaccy epTBH H O6HOMaccH KepTBbl — B GHOMaccy
XHIIHHKA. 3aMeTuHM, 4To B Ge3pa3MepHBIX MepeMeHHBLIX 3TH Ko3(-
¢HuHeHTH («K03(p¢HIHEHTH ypoxKasa») MoryT ObiTh, pasyMmeercs,
KaK MeHbllle, TaK H GOJble eTHHHIH.

Bropoe o6cTosiTesbCTBO, CylecTBeHHO o6Jieryaolee Hcc/enoBa-
HHe CHCTEeMBbI, 3aKJIIOYaeTcs B TOM, YTO HacC HHTepecyeT 3aBHCHMOCTb
XapakTepa IHOBeJeHHs CHCTEMBI He OT BCeX MapaMeTpoB, a B NEPBYIO
oyepellb JIHUIb OT «YNpaBJsEMBIX» NapaMeTpoB § H 0, YIauHHIM
00pa3oM 0KasbIBaeTCsl, YTO NPOEKUHS MOJHOTO NATHMEPHOTO CTPYK-
TYPHOTO NOPTpPeTa CHCTEMH Ha INIOCKOCTb YNPaBJsAeMbIX NMapaMer-
poB {8, 0,} KauecTBEHHO BCera HMeeT ONMH H TOT XK€ BHJ, He 3a-
BUCSIINA OT 3HAUEHHH M,, M, H R, T. €. NOJHOCTbIO OTO6DaXaeT 06-
LLYIO TONOJIOTHIO IOPTPETA.

He BnaBasicb B TexHHYecKHe NeTaJiH, NPHBEleM pe3yJibTaTHl HC-
caeoBanus cucteMbl (3). CTPYKTYpHBIi MOPTPeT CHCTeMH (pHC. 1)
pacnajaetcs Ha yeTblpe 06JacTH (@—<e), KaXKH0H H3 KOTOPHIX COOT-
BETCTBYET Onpejle/leHHOe KaueCTBEHHOe NMOBeeHHe CHCTeMbl, 0To6pa-
JKeHHoe Ha ¢a30BbIX moprperax (pHuc. 2, a—e).

ITpn 3HaueHHH mMapaMeTpPOB, COOTBETCTBYIOILIHX 06sMacTH a (Ma-
Jible HCXOJHble KOHUEHTPAaUHH CyGCTpaTa H BHICOKAst CKOPOCTb NPO-
TOKa), €IUHCTBEHHBIM COCTOSIHHEM YCTOMYHBOI'O PABHOBECHS CHCTEMB
(A) 6ynmer o=o0,, u=v=0, YTOCOOTBETCTBYET XOPOUIO H3BECTHOMY
3¢ PeKTy BHIMBIBAaHHS KYJbTYPH H3 KyJbTHBaTOPa.

ITpu nepexoje B npocTpaHcTBe napaMerpos obaacTb 6 (T. e. IpH
yBeJIH4eHHH HayaJbHOH KOHLUEHTPalHH cybcTpaTa HJH yMeHbLIeHHH
CKOPOCTH NPOTOKa) Touka A TepsieT yCTOHMYMBOCTb, MpeBpaIlasich B
CelJio, H OT Hee OTLIENJsieTcs yCToiHuHBHH y3ea (B). dro o3Hauaer,
YTO NpH NMapaMeTpar, JexXamux B o6aacta (6), uHcTas KyJbTypa
JKepTBH He BHIMBIBaeTCsl, OAHAKO CTallHOHApHAs NJIOTHOCTb €€ CTOJb
HeBeJIHKA, YTO OHA, TaK CKa3aTb, He B COCTOSHHH NMPOKOPMHTH IOMy-
JSILHIO XHUIHHKA.

[Tpu nepexosie B NpocTpaHCTBE MapaMeTpoB B 06;1acTb 8 TOUuKa B
B CBOIO Ouepelb TepsieT YCTOAUHBOCTb, a OT Hee OTLIemJseTcs TOou-
Ka C, COOTBETCTBYIOILAsi YCTOAYMBOMY COCYILECTBOBAHHIO XHIIHHKA

H XKepTBH *.

Xapakrep ycrofiunBoctd (C) MoxeT OHTb pas3juyeH: BHIBeJeHHas H3 COCTOSHHSA
PaBHOBECHS CHCTEMa MOXET BO3BPAIlaThbCS B COCTOSIHHE PAaBHOBECHS MOHOTOHHO
HJIH B Tpoliecce 3aTYXAIOUHX OKOJNO PaBHOBECHHIX 3HaueHUA KosieGaHHA KOHIeH-
Tpauuft. Uro6sl He 3arpoMOXKAaTbh CTPYKTYPHHIA MOPTPET, Mbl He HAHOCHM Ha
Hero Jexailyio B 06J1acTy (6) rpaHHIy MeXAy 3THMH ABYMS THNAMH NOBEeJEHHH.
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G, Puc. 1. CrTpyxTypHHA (napameTpHde-
cKH) mopTper cHcTeMul (3)
g s a
2
!
a, 5
¢ G
2 G i
4 5
’
u u
g 4
/

Puc. 2. Yertnipe THTA KayecTBEHHOro
NOBeNeHHs CHcTeMH (3)

OGo3naueHHst CM. B TeKCTe

(/4

Ecay mosiyueHHBIE 10 CHX NOP OCOOEHHOCTH MOBENEHHS CHCTEMb
MHTYHTHBHO BIIOJIHE NOHATHBI, JIETKO HHTEPIPETHPYeMBl M KayecT-
BEHHO MOTyT OBITb NpeJACKa3aHbl Ha OCHOBe «3[PaBOr0 CMBICJAA», TO
JaJbHeHlIasi 9BOJIOUUS XapakTepa NOBEelECHHs CHCTEeMBbl, HallpuMep,
€ POCTOM HCXOJHOH KOHUEHTpauuH cyOcTpaTa INpeAcTaBjsercsa He
CTOJb OYEBHAHOH H, HO-BHAHNMOMY, He MOXeT OblTh BhiBejAcHa 6e3
KOPPEKTHOI'0 MaTeMaTHYEeCKOro aHa/u3a.

JleficTBHTeNbHO, «JHHEHAsl JIOTHKa» NOJCKa3blBaeT, 4TO ¢ poc-
TOM HCXOAHOH KOHHeHTpauHH cybcTpata HOJXKHa PacTH paBHOBecC-
Has KOHUEHTpalUusi XepTBH (Tak H OOCTOMT JeJOo B MOHOKYJbType
JKEpTBHI), @ 3TO B CBOIO Ouepefb AOJKHO BECTH K POCTYy paBHOBeC-
HOM KOHUEHTPAUHH XHUIHHKA, a TeM CaMbiM — K yBEJHYEHHIO YCTOMH-
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YHBOCTH CHCTEMHl B CHJIy YAAJNEHHSi PABHOBECHBIX KOHLEHTpaUH# OT
HyJs. B neficTBHTeNbHOCTH Aesio 0GCTOHT COBEpLIEHHO HHaYe,

Ilpu nepexome B 06/1aCTh 2 CTPYKTYPHOTO NOPTPETa COCTOSIHHE
paBHoBecHs C, COOTBETCTBYIOIlee COCYHIECTBOBAHHIO XHIIHHKA M
¥KepTBH, TepseT YCTOAYHBOCTb H B CHCTEME POXKJAAeTCs YCTOHUMBhIH
NpefebHb LHKJ, COOTBETCTBYIOUIHA YCTOHYHBOMY peXHMY KoJe-
O6aHui NJOTHOCTH XHIIHAKA H XXEPTBH C MOCTOSIHHHIMH aMILJIHTYAA-
MH H [EPHOJAOM, ONpejeasseMbIMH 3HaYeHHsAMH IIapaMeTpoB H He 3a-
BHCAIHMH OT HayaJbHBIX YCJOBHI.

Eme menee, ueM caM (akT NOTepPH YCTOHYHBOCTH, MOTYT OHITh
fipeicka3aHel Ha OCHOBe OGIIHX coOOpaXceHHi OCOGeHHOCTH pacno-
JIOXKCHHS TPaHHUIB yCTOHYHBOCTH B NMPOCTPaHCTBe napameTpos. Jlio-
OONBITHO, YTO 3Ta TPaHHIA He IPOXOAMT Yepe3 HayaJo KOOpAHHAT
Ha njaockocTH {8, 0,}; UMEETCsI HEKOTOpOe MOPOroBOe 3HaueHHe O,
HHXe KOTOPOro INOTePH YCTORYHBOCTH He npoHcxonuT. [loBenenue
rpaHulbl NpH 60JbIIHX HCXOAHHMX KOHLEHTpauHAX cy6cTpaTa g, 3a-
BHCHT OT 3HaU€HHs IIOCTOSIHHOM K, XapaKTepH3yIOLleH YyrHeTeHHe
cyberpaToM xuilHHKa. [IpH npeHeGpexHMO MaJjioM HHrHOHPOBaHHH
XHIIHHKA cy6cTpaToM (R—-00) TpaHMIla YCTOHYHBOCTH B NPOCTPaH-
CTBe NapaMeTpPOB CTPEMHTCS K BepTHKaJbHoil acuMnrore. ITockosb-
Ky 00JiacTh NPHMEHHMOCTH CaMOf MOAeJH (2) ellle He BNOJIHE sICHA,
TO HHTepHNpeTalHsi TOHKHX OCOOEHHOCTeH ee NOBEJEHHS MNPH OYeHb
6oNbIIHX H MaJbX 3HAYeHHSIX NMapaMeTpoOB, NO-BHAHMOMY, Npexje-
BpeMeHHa.

Bosiee uHTEpecHO# mpeAcTaBasieTcs Apyrasi 0CO6€HHOCTb NMOBeJe-
HHUS CHCTEMBI, TPYIHO BHIABJSIeMasli aHAJHTHYECKH, HO XOpOHIO 3a-
MeTHasi B YHCJIEHHOM 3KcmepHMeHTe. Poxnasicb Ha rpanuue o6Jac-
Tell 8 U 2, IpeleJbHbIH LHKJ yXKe NPH OYeHb HeOOJbIIOM OTKJIOHEHHH
3HauUeHHH NMapaMeTPOB OT KPHTHYECKHX B 06J1aCTb 2 O4YeHb OBLICTPO
«pa30byxaeT», MPUKHMAsCh K OCAM KOOpPAHHAT (Pa3oBoro moprpera.
B 3aBHCHMOCTH OT TOro, Iieé HMEHHO B NPOCTPAaHCTBe NapaMeTPOB
nepecekaeTrcs rpaHUNA YCTOHUHBOCTH paBHOBecHsl C, poxpaiouuiics
NPH 3TOM NpEeNeNbHH LHKJ MOXET NPHXHMAaThCid K OCH OpPAHHAT
(puc. 3, a) unn ocu abecuuce (puc. 3, 6). ConepxaTesbHO 3TO 03Ha-
yaeT, YTO B (pa3e MHHHMyYMa YHCJIEHHOCTb (KOHLEHTPAIHs) OLHOro
H3 IABYX BHJOB CTAHOBHTCS OYeHb MaJOMH.

Ha npakTuke majeHue YHCJIEHHOCTH HHXKe, HanpuMep, 10~ or
nepBoHauabHoil (10~° nan 10~" — B 3aBHCHMOCTH OT GHOJIOTHH KOH-
KPETHOH MONyJsuHH) OOLYHO MOXHO MHTEPINPETHPOBATh KaK BHIMH-
panue momyJsuvH. TakuM o6pa3oM, MOXHO CKa3aTb, YTO HE3HAYH-
TeJbHOE yBeJHYEeHHEe HCXOJHOH KOHIEHTpaluu cybcTpaTa HIH 3aMell-
JeHHe cCKOPOCTH IPOTOKA II0 CPABHEHHIO C KPHTHUECKHUMH B IIPOTOUHON
cMCTeMe XHUIHHK — XepPTBa MOTYT NPHBOAHTb K OOelHEHHIO (BBIMH-
paHHe XUUIHUKA, pHC. 3, 6) HJIH NOJHOA Aerpajauvx (BbIMHpaHHE
JKEepPTBHI, PHC. 3, @) CHCTEMH *.

! JI1060NMbITHO 3aMETHTh, YTO B HCCJeyeMOfi MOJeJH OfHO H TO XKe sBJEHHe —

BLIMHpaHHe XMUIHHKAa — MOXeT OHTb CIeACTBHEM ABYX Da3/H4HbIX, Gonee TOro,
AHAMEeTpaJbHO NPOTHBOMNOJOKHHX NPHYHH: HEJOCTaTOYHOro (pHC. 2, 6) ¥ H30H-
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. |

/4 u V4
Puc. 3. [Ipa THRA pacnojoXeHHs YCTOAYHBOrO Npele/bHOTO LMUKAA H XKepTBH (a)
u xuiunuKa (6)
a — BHIMHpaHHe H XepTBhl H XHIUIHHKA, 6-—nuuupanne XHUEHHKA

Moayuennnit 3¢ ¢exT ecTecTBeHHO Ha3BaTh 3dpekToM H36BHITOY-
Holi 3BTpodMKalMH (mepeoboralleHHEM CHCTEeMB OHOTEHHBIMH 3Jie-
meutTaMu). XoTd B Hacrosiuleii paGoTe aHAJH3HPOBAJHCH JHIUb
BecbMa KOHKpeTHass W HCKYCCTBEHHas CHTYyallHH, €CTb OCHOBaHHs
noJjarath, 4T0 ONHCaHHBIH 3G deKT MOXKeT HMEeTb OTHOIUEHHE H K
npoueccaM, NPOHCXOASIIHM B eCTeCTBEHHBHIX 3KOCHCTeMax NpH aH-
TPONMOreHHOH 3BTPO(PHKAUHH — HHTEHCHBHOM NOCTYILICHHH B BOJoOe-
MBI THTATEJbHBIX BEILECTB, B NEPBYI0 ouepellb COCMHEHHH a30Ta H
¢ochopa. KocsBeHHHIM CBHIETeJbCTBOM CYIIECTBOBaHHs B NpHpoOXe
TaxKkoro (CBﬁ3aHHOI‘O C BO3HHKHOBE€HHEM CHJIBHBIX Ko.neéa}mii) Mexa-
HH3Ma NOTepH YCTOHYHBOCTH SKOCHCTEM INPH mepeobOrallleHHH MHTa-
TeJIbHBIMH BellleCTBAMH SIBJASIOTCA HabJiofaBilecs: nepej MNOJHOM
aerpajanueil 3KOCHCTEM BCHbIIKH YHCJEHHOCTH» OT/E/NbHEIX BH/OB.

Tor ¢akT, uTo B Haulefi MOAENH KOJeGaHHSIM C PA3yMHO orpa-
HHYEHHOA aMIIMTYRZOH COOTBETCTBYET OYeHb y3Kas 00JiacTb B IIpO-
CTpaHCTBe NapaMeTpoB, HABOAHT Ha MbICJAb O BO3MOXHOM OTBeTe
Ha HM3BECTHHIH «NapafoKc XaTYHCOHA»: «YAHBHTEJIbHO HE TO, YTO B
npHpoje HaGNIONAIOTCH peryaspHbie KojJeGaHHsi UHCJAEHHOCTH, a TO,
4YTO OHM HaGJIOAAOTCS OTHOCHTENbHO PELKO».

Mu oTaaem cebe oTYeT B TOM, YTO coobpaxkeHHe 06 y30cTH obJa-
CTH CyLIeCTBOBAaHHS OTPaHHYEHHHIX KoJeOaHHH BeCbMa CNEeKYJsTHB-
HO IO MeHbLIEH CTENEeHH IO ABYM NpPHYHMHAM: BO-NEPBHIX, NOJYYeH-
HOe Ha OYeHb YAacCTHOM IIpHMepe, OHO He MOXKeT T0Ka IpeTeHJ0BaTh
Ha Kakylo Obl TO HH ObIO OOLIHOCTb, BO-BTOPHIX, AJS TOTO YTOGH
BHBOAHTh H3 y30CTH 00JlaCTH B NPOCTpAHCTBE NapaMeTpoB MaJayio
pacnpocTpaHeHHOCTb B NPHPOJAE COOTBETCTBYIOLIHX CHCTEM, CJeLyeT
NPeANONOXKHTb B KAaKOM-TO CMbICJe clyyafiHoe pacnpejeseHHe NpH-
POAHBIX 3KOCHCTeM B mpoctpaHcTBe napametpoB. Ilocieanee camo

Tounoro (puc. 3,a) mocrynienus cyGerrara B cHCTeMy. B 3Kozornueckux ch-
cTeMax, XapaxkTePH3YIOWHXCS CYIECTBEHHO HeJHHEHHBIM XapaKTeDOM B3aHMO-
IeACTBHil, TAKOr0 Poja «HNapajoKChl», MO-BHAHMOMY, SIBJASIOTCA CKOpee NpaBH-
JIOM YeM HCKJIOUeHHEM.
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no ce6e coBeplIeHHO He OYEBHAHO, Gojiee TOTO, CYIIECTBYIOT HEKO-
TOpBie COO0PaXKeHH s, COTIACHO KOTOPHM 3BOJIOLHOHHO 3peJibie 3Ko-
CHCTEeMbl KaK pa3 JOJIKHH TATOTETb K 00JMACTAM, COOTBETCTBYIOLIHM
KoJebaTebHHIM pexxuMaM (Mouuanos, 1975).
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MATEMATHYECKHE MOJEJH
MPOUECCOB BHOXUMHYECKOIO OKHCJIEHHA

OPTAHHYECKHX BEILECTB —
SATPA3HUTEJEN BOILOEMOB

B. A. Bapuauu
(UactrTtyT BOAHBIX npo6rem AH CCCP)

B nacrosuiee BpeMsi OCTPO CTOHT BONPOC O YHCTOTE BOABI B BOJOE-
Max. XapakTepHCTHKH KayecTBa BOABl MOI'YT PacCMaTPHBAaTbcs Kak
BBIXOZbl ¥ BXOAbI BOJHOH 3KOJOTHYUECKOH CHCTEMBI, OOecneyHBalo-
Hiel YUCTOTY BOJOEMA.

ITpouecch GHOXMMHYECKOTO OKHCJIEHHS JIeXKaT B OCHOBE Hallero
NpeaCTaB/JeHUsI O CAMOOYHUIEHHH BOJOEMOB OT IIOCTODOHHHX Opra-
HUYECKHX coeluHeHHH. B Xole GHOXMMHUECKOrO OKHCJIEHHS! PacTBO-
peHHOe OpraHHyeckoe BelleCTBO TpeBpallaeTcsd B 6HOMAaccy MHKpO-
OpraHM3MOB, KOTOpasi 3aTeM BoBJeKaeTcs B GHOTHYECKHH KpYyroso-
poT, MAywuA B BOAHOA 3KOCHCTeMe, Bricokas aKTHBHOCTb
MHKPOOPTaHU3MOB H OLICTPOTA HX pa3MHOXeHHs, obecneunBaioliHe
BO3MOXHOCTb GHICTPOr0 yAajeHHs 3arps3HeHHH, NOJOXEHH B OCHO-
By paboTH NpeANpHsITHA OHOJOrHYECKOH OYHCTKH CTOYHBIX BOJ.

MaremaTnyeckne MoZesH NpouLecCOB OHOXHMHUYECKOTO OKHCJIe-
HHA TIOJYYHJH CBO€ Pa3BHTHe NIPH CO3AAaHHH TEODHH MHKPOGHOJO-
THYECKOTO CHHTe3a. B HacTosllell cTaThe PaccMaTPHBAETCHA TPHME-
HeHHe MOROOHBIX MoAesedl ANSl ONMHCAHHA NMPOUECCOB GHOJOrHYECKOM
OYHCTKH CTOYHBIX BOJX M IPOLECCOB CAMOOYHUIEHHS, HAYIIHX B BO-
noemax.

1. Ilpouecc pocta MHKpOGHOJNOrHYECKOR NONYJSUHH Ha OJHOM
cy6cTpaTe XapakTepHayeTcs YAeJbHON CKOPOCTbIO POCTa

1.dx

= 1da 1

X at’ M

rge X—KOHU.eHTan,HH MHKpOOpr‘aHH3MOB, H OTHOLIEeHHeM KoJuue-

CTBa NMPHUpOCTa GHOMACCH K KOJHYeCTBY MOTpebJ/eHHOro CybcTpara
(3KOHOMHUECKHA KO3 DHIHEHT)

dx

rae L — xonuentpauus cyberpara. Cornacio Moo (Monod, 1949),

”=”(L)=”'"Tﬁ.2" 5
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FAe fm — MaKCHMaJIbHasA yJie/IbHAas CKOPOCTb POCTA MHKDOOPTaHH3-
moB; K. — KOHUeHTpauHsa cybcTpaTta B cpele, npH KoTopoi u(L)=
= /2.

IMpennoxennt Moaudukauuu ypaBHenHsi MoHo Mosep (Moser,
1958):

Bl
pL)= K__ﬁ ’ 4
rae r— sMnupHueckas KoHcraHTta; Thccbe (Teissier, 1936):
p(L) = pm (1 — kL), (5)
rie K — koHcranTa. C y4eTOM HHTHOHpYIOLUEro BJHSIHHS BBICOKHX
KOHUeHTpauui cyGerpata duapioc (Andrews, 1968) mnpensoxua
clenymouyw ¢opMyay:

Pl
Ly= , 6
w) Ky + L4 LYK, ©)

roe K;— koHcTaHTa uHru6mpoBanus. ffmo u Kora (Yano, Koga,
1969) o6o6wmuau 3Ty popmyay:
n
pl)= — @
G
+— +2 (K]
UsBecTunl u apyrue mopudukamuu ypaBHenusi Mono (HMepyca-

aumckufi, HeponoBa, 1965; IIButoB, 1975). OT ypaBHenni (1) u
(2) serko mepefiTh K cHcTeMe

dX .

(8)
a. _ _prhX
dt y

2. B cnoxHbiXx Tnpoueccax camoounmleHusi (McKinney, 1962)
nepBbIM H HaHGoJiee BaXKHHM 3TanoM OCBOOOXK/JEHHS BOJCEMa OT
HOCTOPOHHHX OPraHHYeCKHX BellleCTB SIBJSETCS Pa3JjoXeHHe 3arpss-
HHTess1 6aKTepHSIMH.

HecMoTps Ha pasHoobpasne BHA0OB 6aKTepHil NpH aHaJH3e TIPO-
IIeCCOB CaMOOYMUIEHHS] OT THINHYHHLIX, JIerKO paa3JaralollHXcsi 3a-
rpasuuTeNell, OGLIMHO CYHTAETCH, UTO OAaKTepHH AEHCTBYIOT KakK ro-
MOreHHasl MOTYJISIIHS,

CKOpOCTb pa3/OXeHHS 3arpsA3HHTENS B BOJe 3aBHCHT OT TeMIle-
parypn, pH, comepxanus O, HaJHUYus TOCTOPOHHHX B3BELICHHHIX
YacTul, YCJIOBHH mnepeMelinBaHHA. Ha KHHETHKY pasJ/loxKeHHs 4acTo
OKa3biBaeT MHTHOHpYOLee BJHSHHE NPHCYTCTBHE JPYrHX COefHHe-
Hufi. Psij 3arpsi3HuTesell, HanpuMep TsXKeJble METaJlJbl, ABJASIOTCA
TOKCHYHBIMH AJIs1 GaKTepHH.
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Tlocse Toro Kak OpraHHYecKoe BellecTBO-3arpsi3HATENb YaCTHYHO
nepeiyio B Ao0aBouHyw 6GHoMaccy OakTepHH, BKJKHYAIOTCA 3BeHbS
cienyoulei nmuineBofi uend. ITo MHEHHI0 HEKOTOpHIX Hcc/eLoBaTe-
Jefi, poJb TpocTeAmnX B o6llieM mpolecce CaMOOYHLIEHHs He orpa-
HHYHBAeTCsl TOJBbKO NAaCCHBHBHIM TIOeJaHHeM OaKTepHAJbHOM Macchl;
npocTefilline TakKiKe CNOCOOCTBYIOT YBEJHUEHHIO CKOPOCTH Ilepepa-
6oTkH cyGcTpaTa 3a cyeT MOAJAEpKAHHS GAKTepHAJbHOH KYJbTYpPHl
B XopollieM ()H3HOJOTHYECKOM COCTOSIHHH. AJlaNTalHOHHBIE CNOCOG-
HocTH mpocrefimiux cnabee, yeM GakTepHH, JHIIb HEKOTOphle BHABI
MOTYT TepeHOCHTb aHaIpoGHBIE YCa0BHA. 3aMBIKAIOT TIMIEBYIO Lelb
PHOHI.

Bce BoaHEIE OpraHM3MH, 32 HCKJIOYe€HHEM HEKOTOpPHX 6aKTepHA,
rpH6OB H NpPOCTEALINX, 3aBHCAT OT KOHIEHTPALHH PACTBOPEHHOTO
KHCJIOPORA, KOTODHI ABJAsIETCA BaXKHeHllefi XapaKTepHCTHKON Kaue-
cTBa BoAbl. OnHO M3 TpeGOBaHHA K MOJEJNSAM IIpoLecca CaMOOUHIle-
HHSl — YMeHHe TpelCKa3biBaTh KOHIEHTPALHIO pacTBOPEHHOTO KHC-
JIOPOJa BO BPEMEHH U B NIPOCTPAHCTBE.

ITponecc 6HOXHMHYECKOTO OKHCJAEHHA cy6cTpaToB B GHOJMOrHYE-
CKHX OYHCTHHX COODYXEHHSAX BO MHOTOM ONpeReJseTcss COCTaBOM
MHKPOGJIOpH!, KOTOpas HasbiBaercsi aKTWBHbIM ujaoM. CyuectByer
6osblIOe KOJNHYECTBO pa3HOOGpPAasHHIX THIOB MHKPOOPraHH3MOB,
BXOJSILIKX B COCTaB akTHBHOro uaa (Porosckas, 1967). Cyumecrsyer
M crenyasusalHs MHKPOOPraHH3MOB Ha cBoi THm cyberpata. Ilpu
9TOM B3aUMOJEACTBHE MEXAY MHKPOOpPraHu3MaMu (CHMOMO3, aHTH-
6103, XHUIHHYECTBO M Ap.) BJHSET Ha CKOPOCTb mpolecca GHOXHMH-
YeCKOro OKHCJEeHHS.

3. 3anuumeM o6uiui cayuaii MaTeMaTHYeCKOR MOJENH, OMHCHIBAIO-
et KHHETHKY POCTa MHKPOOPraHH3MOB, NOTpelJeHHs 3arpsa3HeHHn
H pacTBOPEHHOrO B BOJe KHC/JI0pPOJa B ClAeAyIolleM BHJE:

ax

——j:(PI(LI, La, ce ey Lrl, X]_) X” LA ] er C’ pH’ T);
7=—f[(LiaX1)X2v -'-’Xm'C’ pH’ T); (9)
ic nodL,

-dT=b(Cpa5H—C)+ Zai—dt—’

i=1

rae X;— KOHUEHTpauHus j-ro BHAa MHKpoopranusmoB (j=1, 2, ...
..., m); Ly—KoHUeHTpauusa i(-H KOMIIOHEHTbl 3arpsishenudt (i=1I,
2, ..., n); C— KOHUEHTpPAaLUHsA pPaCTBOPEHHOTO B BOJE KHCJOPOAa;
Cpass — PAaBHOBECHAA KOHIEHTPAUMsl DACTBOPEHHOIO KHCJIODPOAA;
pH — oTpuunarenbHelii JorapudM KOHUEHTPAUHH HOHOB BOAOPOAA;
T — remnepatypa; b — koapduuueHT peaspauuu; o;— CTEXHOMET-
pHYeCKHA K03 PULLHEHT.

Mogenb (9) onucbiBaeT OAHOBpEeMEHHOE H3DBATHE N-KOMIOHEHTOB
OpraHHYecKHX BellleCTB B Ipollecce pPOCTa m BHAOB MHKPOOPraHH3-
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MoB. Ilpu aToM mpoHCXOAMT moTpeGJeHHe pPacTBOPEHHOrO KUCJIOPO-
Aa H OJHOBPEMEHHO HAET NPOuEeCC peaspauHty.

HOCKOJIbe CKOpPOCTh TIpolecca OHOXHMMHYECKOT0 OKHCJAEHHSA B
AOBOJIBHO LIHDOKOM HHTEepBaJie H3MEHEHHH KOHIEHTpAllHH pacTBO-
PEHHOro KHCJ0pOXa HE€ 3aBHCHT OT TOCJHeAHero, BMECTO CHCTEMHI
(9) 6ynem uMeTb

ax
'Il'—':CPi(Lle’ ey L,.,Xl, cesy Xm,pr T);

(10)
dL, |
T":—ft(LanXa -+« Xm, pH, T),

a TakXe OTAeJ]bHOe ypaBHeHHe AJISl KOHIEHTpalUHH DPaCTBOPEHHOrO
KHCJIopoZAa. B coopy:KeHHAX OHOJNOTHIECKOH OUYHCTKH H MHKpOOHO-
JIOTHYeCKHX KyabTHBaTopax pH, TeMmepaTypy, KOHLEHTpalHio pac-
TBOPEHHOTO KHCJIOPO/Ja MOXHO MOJJIePXKHBATh HAa 33aJlaHHOM (HKCH-
pOBaHHOM YpOBHE.

Kak nisi 6M0JIOrHYECKHX OUHCTHHIX COOPYKEeHHH, Tak M MJIsi pe-
aJIbHBIX BOJOEMOB B GOJIBIIHHCTBE CJy4YaeB paccMmaTpHBaercsi 0600-
mwenue mozenu (10), xorxa HHTepecylOTCss CYMMapHOH KOHLEHTpa-
UHeH 3arpsAsHAIOIIHX BellleCTB, OOHYHO H3MepseMOH B 3KBHBaJeH-
rax BIIK (6noxnmuueckoro noTpe6aeHHs KHCIOPOJa).

Jlns npakTHYeCKHX UeJiedl BaXKHO NMOJYUHTL cJejyiollee ypas-
HeHne JJs CYMMapHOH KOHIEHTPALlWH 3arpsi3HAIONINX BelUecTB

n
L=D\L:

i=l
jti =0, (Ly Lg» Xo). (11)

B mpunnune u3 cucrems (10) MOXHO TOJYYHTL COOTBETCTByOlIEe
ypaBHenue (Bacusabes, Basuann, 1976). Ecim n3BecTHB HayaJbHbIA
COCTaB CTOKOB H BHAOBOH «€OCTaB MHKPOOPTaHH3MOB (Li=viLo,
Xjo=%;0Xo, TNl€ Vi U Yjo — KOHCTaHTH), To cucteMy (10) MoxHO pe-
WHTh U HalTH Qyuruuu @;(¢, Xo, L) u fi(¢, X,, L,). Bpems ¢ npu
5TOM ecTb ¢YHKLHS OT KakoH-Junbo mepeMeHHOH, HanpuMmep L,, HO
L, cama onpepensieTcs yepe3 CyMMapHYI0O KOHLEHTpPAUHIO 3arpsis-
HEeHHUH, TaK KakK

L=Li+ 3 LiLy X, L.

i=3
Orciona

sid—l;- = — Z fi (L, XO'LO) = pL (L, XotLo)'
i=1

4. Ucropuuecku nepBofi H HanboJiee NPOCTOH MOAENLIO GHOXHMH-
YeCKOro OKHCJIEHHS! OPTaHHYECKHX BellleCTB B BOJOEME ABHJACh MO-
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nens Crtpurepa — Pesnca (Streeter, Phelps, 1925), B koTopo#h
po=—KL, rpe K — KoHCTaHTa:

dL .
= =—KL;
‘;_f = b(Cpaox — C) — KL. (12)

Ho66uncom (Dobbins, 1964) 6blia npensoxkeHa caefyioliasi CHCTe-
Ma ypaBHeHHH:
dL PL oL _ .
I—Kggg + ng‘ = — (Ki + K3) + Lo;
(13)

. FC | ¢ _ o
i —K; P + V_E = b(Cpaeu — C) — KiL + lo,

rae K,, b, K;— KOHCTAaHTH GHOXMMHUYECKOro OKHCJEHHS, peaypaluHu
M ocaxJeHHs; [, — CKOPOCTb (OTOCHHTETHYECKOH peaspaliH, I0-
TpebJieHHst KHCJOpoJa AHOM H BOJHOH pacCTHTEJbHOCTbIO; L, — CKO-
pPOCTb BBOAA 3arpssHsioulero BelllecTBa; Kp— Ko3(pdHLHEHT mpo-
JOJIGHOH JIHCIIEPCHH.

Jnsa pellleHnsi NpaKTHYECKHX 3a4ay BOAOTOK 4acTo pasbuBaercs
Ha YYacTKH, KaxKJAbli H3 KOTOPHIX XapakKTepH3yeTcsl CBOMM Ko3dH-
UHEHTOM TpPOJOJNBHOH AMCHEPCHH, PeaspalliH H OCaXKIAEeHHS, CKO-
POCTbIO BBOZAA 3arpsI3HSIONIEr0 BellecTBa, CKOPOCTbIO (OTOCHHTETH-
YecKofl peadpaliy, a TaKxe NorJaoleHus kucjaopoaa jHoMm (Hoover,
1970) ; npu 3TOM TNO-NpeXKHEMY CYHTAeTCs, YTO OHOXHMMHYECKOe OKHC-
JIeHHe HJeT 10 MOHOMOJIeKYJSpPHOH peakuudH. B Takux 3agauax
PACCUHTHLIBAIOTCS 30HBI 3arps3HeHust W JAeHIHTa KUCJIOpPOZA B BO-
JoeMe; IPOAOJBHOH JAHCTIepCcHel YacTo peHebperalor.

HAas paciinpeHus 06JiacTH yAOBJETBOPHTENBLHOrO ONHCAaHHA KH-
HEeTHKH OGMOXHMHYECKOro notpebjeHHs KHCIOPOJAa B 3aKPBITOH CH-
CTeMe npejJjarajuch GopMaJjbHble MoJesaH ¢ 6ojee CIOXKHOH (QYyHK-
uueit p. (JleonoB, Amsaryanun, 1975). Cpenn HHX — DyHKIHS
pr=—KL™, umerouiast npu GUKCHPOBAHHOM NOPSIKe peaKUHH /M OLHH
napamerp K, a takxke ¢yHkuus p,=—al (d —L), umeomas naBa
napamMeTpa —a U d H MO3BOJISIIOLIAs ONHCHIBAThH 3P GhEKT 3amepKKU
B Xoje OHOXHMHMYECKOro NOTpebJ/eHHsi KHCJAOPOAa B 3aKpPHITON CH-
cTeMe.

Yka3aHHble GYHKUHH MOT'YT OBITb HCIIOJIb30BaHbl B MOAEJsIX OHO-
XHMHYECKOTO OKHCJIeHHS OpraHHYeCKHX BellecTB B BOJ0O€Me BMeCTO
¢ynkuuu Crpurepa — Pennca pp,=—KL.

B pabore (bBarouxufi, Basuaun, 1976) obcyxparTcs mareMa-
THUeCKHE MOJAeJH OHOXHMHYECKOTO OKMCJEHHS OpraHHYecKHX Be-
LIeCTB C Y4eTOM HOBBHIX TlepeMeHHBIX H IpexKJe BCero KOHIEHTpPaUHH
MHKpoopraHH3moB. [lokaxeM, Kak TakHe MOJEJH MOTYT AaTb He-
KOTOpHIE CTAaHAAPTHbIE PYHKUHH pr.
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paCCMOTpHM CHCTEMY ypaBHeHHit (8), ABJSAIOLLYIOCH CIeLCTBHEM
ypaBHenu#i (1) u (2). HonycTtuM, uto pu=pu.L. ITockoabky peiue-
HHeM ypaBHeHHUsl (2) saBasierct X=X,+ Y (L, ——L) rae X,, L, — Ha-
YaJbHBle YCJHOBHS, H3 CHCTeMHl (8) HMeeM caeayloliee ypaBHEHHe
JJ1s1 KOHIIEHTPALHH OPraHHYECKHX BEIeCTB:

dL 4

=L Xy L) = — il (XL‘*T‘,LL—“—L). (14)
B wurore ¢opmanbHbIe TapaMeTpH @ H dB q)ym(uun p,,—-—aL (d—L),
0 KOTOPOH TFOBOPHJOCH BHILIE, €CTb A= pn., d= (X,+YL,)/Y.

Ilpn X,>YL, uTo cOOTBETCTByeT H3OHITKY Mnxpooprannamos,
uMeeM ¢(yHnkuuio Crpurepa — Pennca, KoTopas xapakrTepHa AJsi
JerxopasJaaramouiuxcs Bemecrs. [Ipu HepocTaTke MHKPOOPraHH3MOB,
Korga X, <YL, uMeeM THOHYHBIA CJIyYyall AMHAMMKH TPYAHOpa3Ja-
FalolHXCsl BEIIEeCTB ¢ XapaKTepHLIM IIEPHOJAOM 3a/ePKKH.

HeTpyaHo MOJYYATH COOTBETCTBYIOLIHE YPaBHEHHS H AJS APYTHX
BuoB pyHkuuu p (L), Bxoasiuei B ypasHenus (3)—(7).

B ToM cayuae, KOria XapaKTepHCTHKOH KauyecTBa BOIH SBJseT-
Cs cTeNeHb GaKTepHAJbHOTO 3arpsi3HeHus (cojep:KaHHe KHINeYHhIX
nmajoyek H Jp.), B KayecTBe Tpyboil MOJeJH TaKKe MOXKHO HCHOJb-
30BaTh MOAH(HKAUHIO CHCTEMEl (8)

=X@L)—r)

a _ _ @)X
dt y '’

rie r — KOHCTaHTa rH6elH MHKPOOPTraHH3MOB.
B pabote BaBuanna (1975) B KauecTBe MoAesH Tpouecca GHo-

XHMHYECKOTO OKHCJ/IEHHs1 HCIIOJIb3YeTCsA CHCTEMa nnq)q)epeﬂuuanb-
HHIX ypaBHeHHﬁ caeAyrouiero Tuna:

20 = X (1 — M0 — rX;

(15)

(16)
— e-hxLy,

rie f(f)— cKopoCTb TOCTYIJIEHHS] OPraHHYECKOTrO BelllecTBa 3a CYeT
ecTecTBeHHOro KpyroBopoTa. Ilpu f(f) =f, BBeAeHHe HONOJHHTENb-
HEIX KOJIHYeCTB OPraHHYecKOTO BellecTBa BEIBOJHT CHCTeMY H3 CO-
CTOSIHHS1 paBHOBecHs. MOXHO BBAEJHTb IBa XapaKTepPHHIX OTpe3Ka
BpeMEHH:

1) nepHoa He3HAYHTEJbHOTO OKHCJEHHS NOCTOPOHHEro OpraHH-
4yecKoro BeulecTBa (sar-¢pasa);

2) BpeMsl Bo3BpalleHHs CHCTEMBHI B Tpex<Hee CTaLHOHAapHOe Co-
CTOSIHHE, KOTOpPOE OLEHHBaeTcs NPHOJJH3HTENBHO IDH ONpejeleH-
HOM OrpaHHYeHHH Ha TeKyllie KOHUeHTpauHH. Boaspalllenne k mep-
BOHAQYaJ/IbHOMY COCTOSIHHIO PaBHOBeCHs MOXeT MJATH uepe3 3arTy-
Xalolui KoJebaTeJbHbH npolecc.
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DopMHpOBaHHe KayecTBa BOLH B BOZOEME
1 — 6HoreHn; 2 — KHCJIOPOA; 3 — NHUTaHHe; 4 — TPYNbl ¥ 3KCKPEMEHTH; 5§ — TOKCHYHOCTH

B psine cayyaeB ¢ noMolibl0 MaTeMaTHYECKOH MOMAENH NbITAIOT-
CSl ydyecThb H3MeHeHHs CTPYKTYPbl H JHHAMHKH BOJHOH 3KOJIOrHYe-
CKOH CHCTeMbl IIDM BBEJEHHH 3arpfA3HSIOIUHX BellecTB. Jas peue-
HHSl 3THX BONPOCOB B 0OJIbIIHHCTBE CJyyaeB HEJAOCTATOYHO OTPaHH-
YHTbCA MOJeJbI0 ABYX — TPeX3BeHHOH nNullleBol LenH. Heob6xoxnmo
YVYHTHIBATh CYUIECTBOBAHHE B 3KOCHCTeMe OOJIbLIOTO KOJHYEeCTBa
BHJ0B, CBsA3aHHBIX MEXAY coO0OH CJOKHBLIMH B3aHMOOTHOLIEHHSIMH.

OCHOBO# sl MOZEJNHDOBAHHS B3aHMOAEHCTBHSI OPraHHYEeCKOro
3arps3HsIOLLEro BelllecTBa, NoJBeprapolierocss 6akrepHaJbHOMY pas-
JIOXKEHHIO, CO CJOXKHOH 3KOCHCTeMOH SBJSIOTCS MOAeNH OHOTHue-
CKOTO KpPYroBOpOTa yrJjepojia M IPYrHX sjJeMeHToB. TakuHe MOZeJH,
B YaCTHOCTH, OBIJIH MpHBeldeHB! B paboTax YMHoBa (1973), Keann
(Kelly, 1974), Uena (Chen, 1970). CxeMaTHYHO NOAOGHBIH TOAXOX
K KayecTBY BOJAH HNpeAcCTaBJeH Ha pHUCyHKe. MMHTauHOHHBIe Moje-
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JH TpeOYIOT 3HAHHS BeJIHYHHH GOJIBLIOrO KOJHUYECTBAa KOHCTAHT H
napaMeTpoB, KOTOpble 3KCHEPHMEHTAJbHO ONpeiequTh 3aYacTyio
HEBO3MOXHO. B cTOJb CJOXKHHIX HeJHHEHHBIX CHCTeMax HeboJbllHe
H3MEHEeHHs TlapaMeTpOB MOFYT NPHBECTH K CYyLIeCTBEHHHIM H3MeHe-
HHAM cHcTeMbl (Mosuanos, 1975).

5. Mozneau pocta akTHBHOro mjaa THma (9)—(11) sBasioTcs He-
06X0AHMHM 3/1eMEHTOM TIPH TIPOEKTHPOBAHHH a3POTEHKOB — PEaKTO-
pOB, B KOTOPHIX OpPraHHYecKHe BellleCTBa OKHCJSIIOTCS MHKpOOpra-
HH3MaMH. B GoJblIHHCTBe cJyuaeB NIPH TIPOEKTHPOBAHHH a3POTEH-
KOB HeOOXOJHMO 3HAThb NPOJOJIKHTENIBHOCTb IlepHOJa a’dpauuH Ty,
IS TOro 4TOOBI CHH3HTh CyMMAapHYI0 KOHLEHTpAIHi0 3arpsi3HEHHMH
JI0 HEKOTOPOro 3aJaHHOro ypoBHsi L.. IIpu 3ToM H3BeCTHBI BXOAHBIE
KOHUEHTpaluu 3arpsi3HeHHit L, 0 akTuBHOro ujaa X, Jas pelueHus
3TOf 3aJaYHM M3 MOJEJH POCTa HJa TpebyeTcs ONpeReNHTb 3aBHCH-
MOCTb CKOPOCTH TnoTpeOJieHHst 3arpsisHeHHlr ot L, X, u L, T. e.
pc(L, L,, X,). Torna nast HAeaJdbHOTO CMECHTE s INEPHOJ a3paluH
onpeensiercs no ¢popmyde (JleseHunuian, 1969)

L,—L,
lpg (Lo Lo, Xo)|

M
A

(17)

,uJIﬁ HAC€aJIbHOI'O BhITCCHHTEJ A

I
dL

= ————.
i lPL (L, Ly, X\
e

(18)

IIJIH OTNITHMAJIBHOTO pacyeTa MHOrOCTYMEHYATOro a3poTeHKa, B KOTO-
pOM TIPAKTHYECKH peaNIH3yeTCA PpEeXHM HA€aJbHOrO BLITECHEHHA,
onpeaensieTcds MHHHMYM CYMMH

n L, —L
7\" — -1 (4 , 19
A 12=l \p[, (L[r Lov xo)l ( )

rfie n — YHCJO CTyNeHei.

IlpocTefitiefi Moaeabi0 KHHETHKH Tpouecca OGHOXHMHUYECKOTO
OKHCJIEHHS! OpPraHH4YecKOro BellleCTBa B a3pOTeHKe SIBJASETCS ypaB-
HeHHe l-ro mopsiaka. Psja mecaenoBarediel mpepJyaraer nopsiiok pe-
aKUMH onpelesaTh dKcnepuMentaabHo (MBanos, PabunoBuy, 1974).

OnHako Gosiee KOppeKTHO TpH BHOOpe ¢yHKuHH pr (L, L,, X,)
Henosb3oBath cHcreMy (8). Bo3pmeM asis nmpumepa Mopesab Mowo,
KOTOpasi JOCTaTOYHO XOPOLIO ONMHCHBAEeT KHHETHKY IIpolecca OYHUCT-
KH B LIMPOKOM JHaNa3oHe KOHIEHTpPalHi 3arps3HeHHH:

X B, XL .
d K +L’

20
o paXL_ 0
d YK, +L)’
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Orciona JIeTKO TIOJYUHTD
W [Xo +Y (Ly— D)L
|PL L, Loy Xp) | = ——= :
Y(K.+1)
BansiHHe mpolecca OTMHPaHHS MJa Ha TOYHOCTb pacyeTa aspo-
TEHKa MOXHO OLeHHTb C mnomolupio Mogenu [epbGepra (Herbert,
1961)
ax _ BuXL o
d K +L ’

(@1

(22)
dL P XL

—_—

# YK +LD) '

rie b — KoHcTaHTa oTMHpaHHs. M3 cHcreMbl (22) Jierko HaxoauT-
csl CBSI3b MeXJy KOHLEHTpallheH aKTHBHOTO HJIa H KOHLUEHTpauHel
3arps3HeHHN:

X=Xy 4V (Ly—L)— - (lo—L)— ;- Ko In 7. (23)

ECJIPI He YUYHTBIBAThb ‘CKOpOCTb OTMI/I‘paHHH HJia, TO
X=X,+Y(L—L). (24)

Orciona OTHOCHTe/IbHAasi omWMOKa B ONpeleieHHH KOHLUEHTPaluH
niaa 6yjer paBHa
Yb L,
— L, —L - In—
Ax__um(° +K"“L)
X X

O6HuHO B aspoTeHKe OuncTKa Befercsa Ao ypoBHs L,=0,01 r BIIK/x,
npu 3toM L,=1 r BIIK/n. Cpenusiss konueHTpanus uiaa B oGbeme
asporeHka cocrasaser 2 r/n. Ecau Koucrantel momesan [epbepra
NPHHATH PaBHBIMH pm=0,11/9ac, Y=0,5 r una/r BIIK, K.=0,1
r BIIK/x, b=0,005 1/4ac, T0o nerko npoBepHTb, YTO /s JaHHBIX
ycaoBuit olH6Ka Gyner okoso 1%.

Ucnoap3dyst Mozenb MoHO, JIerKo BHIIOJHHTL ONTHMAJIbHBIH pac-
yeT MHOrOCTyNeHyaToro aspoTeHka (BaBuaun, Bacuabes, 1976).
Tako#t pacyeT nokasbiBaeT, YTO NPHMEHEHHs Tpex-ueTbipex CTyIme-
Hell BNOJHE NOCTAaTOYHO, YTOGH TPHOJH3UTBCS K HAeaJbHOMY a3po-
TeHKy. Jla/ibHefllllee yBeJHYeHHe 4YHCJa CTyneHel, BO-NEpBHIX, He
Jaer CylleCTBeHHOro 3¢ @deKTa, BO-BTOPHX, BedeT K YMEHbLIEHHIO
ob6beMa siueek, UYTO OTPHIATeNIBHO CKa3blBaeTcs Ha CBOHCTBAX suel-
KH KaK HA€aJIbHOTO CMEeCHTeJs.

MHorocTyneHuatasi cxeMa a’poTeHKa JAOJIXKHA codyeTaTh B cebe
NpeHMyLIecTBAa CMeCHTeNISI M BHITECHHTENsl, a HMEHHO YCTOHYHBOCTD
K INOKOBBIM Harpy3kaM, XOpoOIUHe KayecTBa aKTHBHOTO HJa H BBICO-
KY10 3 QeKTHBHOCTb NpoLecca OYHCTKH, OCOGEHHO TIPH MaJibiX 3Ha-
YeHHSIX BXOLHOH KOHUEHTPAaLHH 3arpsi3HeHHH.

(25)
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Pa3snnynble MaTeMaTHYeCKHE MOJIENH MOTYT JAaTh pPasHble pe-
3yJbTaTbl TEXHOJIOTHYECKOr'0 pelleHHsd OYHCTHBIX coopy)Ke}mi'i. TaK,
©CJIH KHHeTHKa OKHCJIEHHs cledyeT MoAesad MoHo, To pacuer moka-
spiBaeT (Basuaun, Bacuibes, 1976), 4yTo Hesb3d MOMYYHTH MOJOXKH-
TeJbHOro 3¢ deKkTa OT paccpeAOTOYEHHOTrO BIyCKa CTOKOB B a3po-
TeHK. B cayvae cuibHOro MHruGHpymollero AefACTBHS BBHICOKHX KOH-
ueHrTpaumii cybcTpaTta, HCNOJNb3ys MoAedb IDHApIOCA, JerKo
noKasaTb, YyTo o6WHA oObeM aspoTeHKa TNpPH pacCpefoTOYEHHOM
BIYCKE MOXKHO CYIIECTBEHHO YMEHBIIIHTD.

Monens MoHO MoxKeT GHITb HCIIOJNb30BAHA B KaUECTBE OCHOBH
U1 nocTpoeHHsi 6oJsiee cioxHOR MoAenun. Hanpumep, B Mosean Ke-
Heiia (Canale, 1969), onuchiBalomeli Tpoduueckyio uenb cy6er-
paT—-0aKTepHH—-TIPOCTEHIIHE, B3aHMOJeHCTBHE MeXAY 3JeMeHTaMH

AEeNH OCYIIECTBJAACTCH IO THIIY Mono:
dp XP .
——=f—=—

dt Ky+X

dx XL fXP

- L : 26
d K, +L W Ky+X (20)
L _ _ _FmXL
dt Y(K,+L)'

rie P — KOHUEHTpaLHUs MPOCTEALIMX; f— MaKCHMaJbHash CKOPOCTb
poCTa TPOCTEHIIHX; W — SKOHOMHYECKHHA KOo3(QdHUHEHT AJas npo-
cTeflnx; Kx — KOHLeHTpauua 6akTepHi, IpH KOTOPOA CKOPOCTh pPo-
CTa paBHa I0JIOBHHE MaKCUMaJIbHOM.

6. Ilpu rpy6oft oueHKe npoleccOB CaMOOYHIEHHA BOAOEMOB 3¢-
(eKTHBHOCTb CaMOOYHLIEHHS MOXHO ONpE/AeJHTb B BHAE

L, 1
Lo_ 1 @7
L, KT 31
AJIg BopoeMa — HAeaJIbHOT'0 CMECUTENSd — H
L,/L,=e %" (28)

IJsi BOJOEMa — HAeaNbHOro BuTecHHTeas. opmyan (27), (28) no-
JyueHnl H3 ypaBHeHu#t (17), (18) B npeamoJioxkeHHH, 4TO GHOXHMH-
yeckoe okucjaeHue uuer no Crpurepy — Peancy, 1. e. p,=—KL.

Takue OLEHKH HCNOJB3YIOTCS TaKKe NpPH aHaJau3de paboTH 6Ho-
Joruueckux mpynoB (Yurypany, 1975). Ilo-suaumomy, Gojee mpa-
BHJIbHO NPHMEHEHHe NOJOGHBIX pacyeToB C HEJHHEeHHBIMH (YHKIHS-
MH pr, O KOTOPbIX FOBOPHJIOCH Bhillle. IIpH 3TOM peaJibHble BOJOEMBI
MOXXHO IpeACTaBHTb COCTOSILIUMH H3 pas3JIMYHbIX 30H CMELICHHA H
ButecHenus (Topaun, Kouapsn, 1975).
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Kak 6bl10 moka3aHoO Bbillle, HMEETCA MHOCTaTOUHOE KOJHYEeCTBO
MaTeMaTHUeCKHX MoJesel MpoueccoB OHOXHMHUECKOTO OKHCJEHHs
OpPraHHYeCKHX  BellleCTB — 3arpsA3HHTe/iel BONOEeMOB — OT O4YeHb
YNPOLIEHHHIX A0 CJAOXKHBIX HMHTAUHOHHBIX Mojesed. Xopollast Ma-
TeMaTHYeCKass MOJeJb AOJIKHAa ObITb TOUHOH B TeX mpejesax H3Me-
HeHHsl NepeMeHHHBIX, KOTOphle ONpeAesioTcs YCAOBHAMH 3aiayH, H
B TO 2Ke BpeMd J0J2KHa OBITb, HO BO3MOXKHOCTH, [IPOCTOH.
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HEKOTOPbBIE JUHAMHYECKHE MOJEJH
B 3MUAEMHUOJIOTHH TYBEPKYJIE3A

M. 1. Kopayxuu

(UenTpanbHbiff HHCTHTYT Ty6epkysesa M3 CCCP)

C TOuYKH 3peHHsS NOCTPOEHHS AHHAMHYECKHX MaTeMaTHYeCKHX MO-
Jlefeli 3ajavya MoJeJHPOBAHHS B SMHIEMHOJNOTHH TyGepKyJe3a
SIBJSIETCS YaCTHHIM CJyYyaeM aHaJIOTHYHOH 3a/layd B 3KOJIOTHH. B To
e BpeMsl 0 CPaBHEHHUIO ¢ MOAABJASIOIUHM UHCIOM CHTyaluil B 3KO-
JIOTHH 3MHAEMHOJIOrHsl TyOepKyJie3a HAaXOAHTCS B fIpeHMYILECTBeH-
HOM MOJIOKEHHH 6Jlarojaps HaJHYHIO JeTasJbHOH CHCTEMBl rocyaap-
CTBEHHOH OTYETHOCTH H 6OJBIIOTO YHCJAA YacTO Y3KOHAIpaBJEHHBIX
HCCTIeflOBaHUH.

esbro MOCTpoeHHsT NHHAMHYECKHX MaTeMaTHYeCKHX Mozenel
ABJISIETCS] H3YyUeHHe NpPOTEeKaHHsI TYOepKyJe3HOro 3MHIeMHYECKOro
npouecca ! Bo BpeMeHH. OCHOBHOM NpHEM MOJEJHPOBAHHS COCTOHT
B BBEJCHHH HYXHBIX (IJ51 BHODAHHOH IleJIH) INMHAEMHOJOTHYECKHX
«COCTOSITHHY», T. €. B pa30MeHHH TOMYJ/ISLIHH Ha Te HJH HHble KJAaCCH,
a 3aTeM — B HAaNHCaHHHU U HCCJENOBAHHH COOTBETCTBYIOIIMX JHHA-
MuYecKux ypaBHeHHHA. CTeneHb MOAPOOGHOCTH pPa3GUEHHST NUKTYETCs
II0CTaBJIEHHOM 1Ie/IbI0 H HMEIOIHMHCS CBeHeHHAMH O KOHCTaHTax
ckopocTefi. TexHONOTHS HaNHCaHHUA HAHHAMHUYECKHX YpaBHEHHHA B
NpHHLHNE OYeHb NMPOCTAa H YHHBepcaJbHa JJfA Bcex 3anay. Bouee
CNOXKHO — HCC/eJ0oBaHHe NOJYYEHHBIX YpaBHEHHA M HHOrAa HHTEp-
npeTauHs pe3yJbTaToB.

Ilo HameMy MHeHHIO, IpH HACTOsAILEM ypOBHe CBeleHHH 06 3HMe-
MHH HauOOJBIIHA HHTEpeC NPeACTaBJSIOT <«LUeJOCTHbie» MOIeJH
nmpouecca, onepupymollie ¢ MOJHLIM HabOpOM COCTOSSHHH — OT He3a-
paxkeHHoro 1o 60JbHOro. OTCYTCTBHE «IEJOCTHOCTH» B OTEUEeCTBEH-
HBIX HCCJefOBaHUAX OHAEMHH sABJsAeTcs HauboJiee xapakTepHOH uep-
TOM HACTOfIUEro noJIoXKeHHs Bellleft. PaccmoTrpenne mosaxoro HaGo-
pa COCTOSIHHH, €CTeCTBEHHO, BBI3bIBaeT HeOOGXOJHMOCTb paccMOTpe-
HHUS BCEeX BO3MOXKHBIX IepeXOROB MeXKAy 3THMH cocTrossHHsAMH. Cie-
LOBATEJbHO, TaKOH NOAXOA TpebyeT CHHTe3a Ha ypoBHe IOAPOGHO-
CTH, IPHHATOM B KOHKPEeTHOH paboTe, BCeX HMEIOIIUXCA CBeACHHH
06 3HAEMHHU.

! B panbuefiieM A/ KPaTKOCTH 6yleM TOBOPHTb <«3HAEMHS» — BMecTo «TyGep-
KyJ€3HHH SNHIAEMHUECKHA TIPOLECC» ¥ «MOAETb»— BMECTO «MaTeMaTHuecKas
MOJEJIb»,
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Xors1 ¢$pTH3HATPOB, €CTECTBEHHO, HHTEPECYIOT IpaKTHUECKHe NPH-
JIOXKeHHsl MoJeJleH, MOJeJHpOBaHHe 110 Mepe CBOEro YCJOMXHEHHS C
HeoOXOAUMOCTDBIO MPeBpalllaeTcs B CAMOCTOATENbHYI0 00,1aCTh Hayy4-
HOM AesiTeJIbHOCTH, Y4aCTO OTOPBAHHYIO OT HENMOCPEACTBEHHOro BEIXO-
Ja B MpaKTHKY. STOT Iipollecc yxkKe NpoH3olues B GJH3KOA K 3nHAe-
MHOJIOTHH 00/1aCTH — 3KoJIoTHH. DliMxkafiies ne/pio 3TOH jesTenb-
HOCTH S$IBJISieTCHl, KOHEUHO, H3YyYeHHEe <«CTOHTAaHHO MpOTeKarolliefi»
3HJAeMHH NpH (HKCHPOBAaHHOM YpOBHe NPOTHBOTYOepKyJe3HHX Me-
ponpusitufi. TlpuBoauMEIe HHXKe MOJAENH ODHEHTHPOBAHH! IVIaBHHIM
o6pa3oM Ha 3Ty 3ajgauy. OCHOBY H3JI0XKEHHSI COCTaBJseT NHHAMH-
yeckas modenb 3ujaemuu Ans CCCP. Kpome Toro, obcyxnpamorces
pasJiHyHble CJeJCTBUS H BHOBb BO3HHKAlOLHE BONPOCHL.

OcHOBHBIe CBOHCTBA 3HJIEMHH
H aleKBaTHbI MaTeMaTHYeCKHH annapart

C 3muIeMHOIOrHYeCKOR TOUKH 3peHHS pa3BHTHe TyOepKyJesa OIH-
CHIBAaeTCs CJeAyIollel CXeMOH: 3[0pOBHIAI He3apaXKeHHBIH uYesOBeK
(coctosninue N) 3apaxkaercs oT GosbHoro (cocrosihHe C) Bo36yau-
TesqeM TybepKyJsie3a H CTaHOBHTCA HH(PHUHPOBAaHHLIM, OCTaBasiCh
310pOBLIM (cocTosiHHEe [); 3aTeM 4YeJOBeK C HEKOTOPOH BeposT-
HOCTbIO 3260/1eBAeT H HJY IePeXOAUT B cocTOstHUe C, HJIM CHIOHTaHHO
H3JIeYHBAETCSs, NepeXosl B COCTOsIHHE R; B 3TO Xe COCTOSIHHe Iepe-
XOMAT H3JeYyeHHble O0JbHBIE, DTY CXEMY MOXKHO JOMOJIHHTb mpouec-
COM CHOHTAHHOTrO BHI3JOPOBJEHHS HHOHUUUPOBAHHBIX [—N (Tak Ha-
3biBaeMoe GHOJIOTHYECKOE BHI3ZOPOBJEHHE), 3a60JieBaHHS H3JIeUeH-
HHX WJH CIIOHTaHHO M3JjeyuBUIHXcss R—C W NpHHIHOMAJBLHO BO3-
MOXKHBIM npoueccoM R—-/, o kotopom Oymer noapoGHee CKa3aHo
Hanblle. HecoMHeHHO, npoTekaiomuii mnpouecc 3aboJeBaHHS B Te-
YeHHe NMepBOro roga mocje sapaxeHHusi, N+4C—C, He BKJIOYEH B
HACTOSILYI0 MOJe/b BBHAY CPaBHHUTE/NILHO MAJIOro ero Beca B 3a6o-
aesaemoctH (~109%). B pesyabraTe mosnyuaem HaunGoJee pacrpo-
CTpaHEHHYIO ! 3MHAEMHOJIOTHUECKYI0O MoJesb TyOepkyaesa (pHc. 1).
OkoJsI0 KaXIOH CTpeJKH HamHCaHa KOHCTAHTa CKOPOCTH COOTBET-
CTBYIOLILETO NpolLlecca, paBHasi BepOSITHOCTH nepexojia 3a 1 ron.
KpuTtepun npHHaAJeKHOCTH K TOMY HJIH HHOMY COCTOSIHHIO BeChb-
Ma noapo6Ho paspaboraHel Bo ¢prusnarpun. Cocrosinua N u [ pas-
IeNsiloTCs TaK HasbiBaeMbIM TYOepKYJHHOBHIM TecToM, | H R —
peHTreHoslornyecku (6oJIbIUHHCTBO TepeboJeBIIHX HMeET B JIETKUX
OCTAaTOYHBIE H3MeHeHHsI Tocjae IepeHeCeHHOro Ty0epKyJesa —
«TeHu»), C OT BCeX COCTOSTHHA — Ha/HYyHeM GaLHJIJIOBLIAENEHHS
HJIH APYTHX NpPH3HAKOB Gosie3HH. JIBa 340pOBBIX <«3apaKeHHBIX»
cocToAHHA — [, R OOBeAHHAIOTCS ONHHM TepMHHOM — «TyGepKyJH-

! 3xech BBeAeHbl yalle BCEro HCNOJb3yeMble COCTOSIHHSL H OGLieNpH3HAHHBIE, eCJH
He cunrath [N u R—I, npouecch nepexopa. Yucao cocTosHuA mpu Heo6xo-
JMMOCTH MOXHO YBeJHYHTb — 3TO OUEBHIHO; BOTIPOC O BBEJIEHHH HOBHIX npouec-
COB INepexofa obcyKRaerca HuXe H B pabore Kopsyxuna (1976).
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Puc. 1. HauGonee pacnpocTpaHeHHAss B JHMTEPAType 3MHAEMHOJOTHYECKas MOJeNAb
TyGepKyJe3a, HCNIONb30OBAaHHAS MPH NMOCTPOEHHH NHHAMHYecKoi Moaenu nias Coser-
ckoro Cotoza (0603HayeHHSI CM. B TEKCTe)

HOMOJIOXKHTeNbHble», T+, OAHAKO KOJNHYECTBEHHBHIH KPUTEpHH NpH-
HaJJIeXXHOCTH (HalpHMep, HaYHHAsA C KaKOro pasMepa TyGepKyJiH-
HOBOH peaKLUHH CYHTATb YeJoBeKa HH(HIHDPOBAHHLIM) IPOH3BOJEH
H fIBASIeTCS NIpelIMeTOM cOrJalleHHs (TH3HATpPOB, T. €. He CYIecT-
BYET «HCTHHHBIX», UHOHIHPOBAHHHX OOJBHBIX H T. A. C 30HAEMHO-
JIOTHYEeCKOH ¥ MOJeJbHON TOYeK 3peHHs «COCTOsiHHe» Oynaer onpene-
JleHO OJHO3Ha4YHO, €CJH H3BECTHHl KOHCTAHTH CKOPOCTel BCeX Ipo-
IIeCCOB, B KOTOPHIX <«YYacCTBYIOT» JIOAH, HAXOLSLIHECS B 3TOM CO-
CTOSIHHH.

OcHoBHas cneuuduka Ty6epkynesa ' ¢ 3MUAEMHOJOTHUECKOH TOY-
KH 3peHHs COCTOHT B TOM, 4TO: a) HHKYOaUMOHHBIA NIepHOX ero Jo-
CTHTaeT HEecATKOB JIET, B CpellHeM — HEeCKOJbKO JieT; 6) 3aboJeBae-
MOCTb HM II0 CPaBHEHHIO C OCTPONPOTEKAIOUIUMH HHGEKIHOHHBIMH
60JIe3HAMH CPaBHUTENbHO HEBLICOKA. BcJieICTBHE 3TOrO B MPOMEXKY-
TOUHBEIX cocTOsAHUAX (Mexay N u C) Haxomutcs Goabuioe (1o 90%
NOMyJISILHA B HEKOTOPHIX CTpaHax cefiyac M IOYTH BO BCeX CTpaHax
0 BOMHBI) YHCJIO JIIOJeH, SIBJISIOIUXCS pe3epByapoM NOTeHUHAaJb-
Hol 3a6oseBaeMocTH. MIMeHHO 3THM 0OBACHSETCS He0oOXOAHMOCTh
BBelleHHs1 COCTOSIHUA I, R, KOTOpBe He HYXKHBl HJIH MeHee 3HaYHMH
B 3NMHAEMHOJIOTHH OCTPONIPOTEKAIOLUIHX O0Je3Hex.

JuTeNbHOCTh TPOTEKAaHHA 3HAEMHH H GOJbIIOE YHCIO Joael
B Ka)[IOM COCTOSIHHH NMpPaKTHYeCKH OJIHO3HAYHO NPHBOJASAT K ONHCA-
HHIO JHHAMHKM 3HJAeMHH AH(¢epeHLHaNTbHHIMH YpaBHEHUSIMH, OObIK-
HOBEHHBIMH — JJISl 3NHAEMHOJOTHYECKOH MOAEJH pHC. 1 H B YaCTHHIX
NPOU3BOAHBIX TNpH, HanpuMmep, pasbueHuu Ha Bo3spacra. [lo nepe-
9HCJEHHEIM NpPHYHHAM, a TaKXe H3-3a CHJIbHOH 3aBHCHMOCTH KOH-
CTaHT CKOpOCTell OT BO3pacTa Ha AHHAMHKY SHAEMHH CHJbHOE BJIHSA-
HHe OKaablBaeT JeMorpadHyeckass JHHaMHKa BO3PAacTHHIX pachpe-
JeJNeHHH, MJIOTHOCTH H MHrpauud. I[i1s npocToTel Ha puc. | He
yKa3aHbl NPOLECCH POXIEHHS M CMepTH; OHM OYAyT cpa3y YYMTH-
BaTbCsl B YpaBHEHHSX.

Bce mpouecchl, mpHBejeHHble HA pHC. 1, KpoMe mpouecca HHOH-
unpoBaHHsl N—-I, ABJAIOTCH «CNOHTAHHBIMH®, T. €. HX CKOpOCTb

! Ha camom pnene TyGepky/e3 NPHHAJNEXKHT K Tpylne XPOHHYeCKHX HHperuuf
(nenpa, cuduINC, PeBMATH3M H T. A.), 06JAAAIOMUX CXOJHBIMH 3ITH/EeMHOJOTH-
yecKHMH 3akoHoMepHocTAMH (Kpacuabuukos, 1970); sta o6wmHOCTb NO3BOJSET
HagenATbCs Ha BO3MOXKHOE PAacnpoCTPaHeHHe METOAOB H Pe3y/abTaToB, MOJY4YeH-
HHX NMPH MOJENHPOBAHHH 3HAEMHH TyGepKyae3a.



3aBHCHT OT YHCJa JOAell TOJbKO B HEXOJHOM COCTOSSHHH (HampH-
Mep, CKOpOCTb npouecca uaBiedyenust paBHa gC). Takum obGpasom,
ypaBHeHHs, COOTBETCTBYIOLIHe HanboJsee pacnpoCTpaHeHHBIM 3NHAe-
MHOJIOTHYECKHM MOJAEJTAM 'ryﬁepKyJIesa, «IIOYTH JIHHEHHBI» B OTJIH-
YHe OT CHJBbHO HeJHHEHHBIX YpaBHEHHH MNONYJSLHOHHOH IHHAMHKH
B 3KOJIOTHH.

EnuncTBeHHHIA HeNHHeAHBIH mpoliecC — HHOHIHPOBaHHS — 3a-
CIYXHBAeT OTAEJbHOTO PacCMOTpeHHs. SICHO, YTO BepoSTHOCTb Ne-
pexona N—»I 3aBucuT oT yucna GoibHeix C. MarteMaTHuecKoe ONH-
caHue 3TOro mpouecca npenjaoxeno Kepmakom n MakKenapukom
(Kermak, McKendric, 1932) B oueBHIHOH JHJ51 «MaTeMaTHYeCKOro
3KoJ0ora» dgopme

Al=aNC, (1)

rae Al —uucno awonedl, nupUUUpyOMKXCS 3a rof cpein N HeHH-
¢unupoBaHHEIX OT C OOJNBHBHIX; o0 — BEPOATHOCTb HHPHIUPOBATHCH
ONHOMY HeHHO)HUHPOBAHHOMY OT OAHOTO OOJIBHOTO, 3aBHCAIasdA, B
yHcJe NMpoyero, OT IVIOTHOCTH TIONYJSIUMH H KOHTAarHo3HOCTH B030y-
auteasi. He ocraHaB/anBasicb Ha BO3MOXKHBIX 0000LIeHHAX, OyneM
Hcronb30BaTth (opMyay (1) B npuseaenHoM Bujae. Popmynaa cnpa-
BelJHBa He TOJBKO NPH YCJHOBHH «paBHOTepeMellHBaeMOCTH»; He-
TPYJAHO IIOKa3aTh, YTO M NMPH PACCMOTPEHHH reTepOreHHOro apeana,
KaKJ0H 4acTH KOTOpPOTO IPHNHCAHBI CBOS TJIOTHOCTh, MOABHXKHOCTD
H KOHTaruosHocTb, ¢opmysaa (1) ocraercs B cuie, a K03DdHIHEHT
o npHoOpeTaeT CMBICA CpeJHero No apeajy (HMJH MO TOMyJISHHH).
«CoBpemenHoe» 3HaueHue o~ 10-"=10-* yen—*-rox=".

Ilpexx e 4eM nepexoAHTb K NaJbHeHIIEMY H3JIOXKEHHIO, CAesNaeM
KOpPOTKHE 0030p CyLIeCcTBYIOIIMX MoAesaell sHAeMHH. [InoHepckas
pa6ora Baanepa c coaBropamu (Waaler et al.,, 1962) coxepxut Mo-
leab Anas Tpex cocrosHuit — N, I, C, 6e3 mpouecca I-N. Moznenb
He NpHUBSI3aHA K KakKoH-JuO0 KOHKPETHOH 3HIEeMHH H HOCHT HJLIIO-
CTPaTHBHHIA XapakxTep.

3arteM mociegoBaga Modeab Pe-Beite u npyrux (Re Velle et al,,
1967), B KOTOpOH, KpoMe YeTHIpeX COCTOSHHH pHC. 1, BBeleHH CO-
CTOSIHHSI, BO3HHKAIOIIHe 33 CUeT BO3JEHCTBHS Ha SHAEMHIO NMPOTHBO-
TyGepKy/Ne3HBIX MepONmpHsATHH (HampuMep, <«BaKUHHHDOBAHHbIEY).
ITonpo6HO paccMOTpeHB pa3/HYHBIE BAPDHAHTH BO3AEHCTBHH Ha 3H-
JeMHI0 BIJIOTb A0 CTOMMOCTH NporpaMM. KoHCTaHTHl B3fITHl H3 pas-
HBIX HCTOYHHKOB, a HayaJ/bHble YCJAOBHA — «THIHYHBIMH» IJs pas-
BHBAIOILUXCS CTPAaH; MOJAeJab He MPHBA3aHAa K KOHKPETHOH 3HAeMHH.

IlepBast «npuBs3aHHas» MoOAl1b omNy6aukoBaHa bBpérrepom
(Brégger, 1967), nmpuuem cpa3y ¢ BO3pacTHHIM pa3bHeHHeM mNonly-
JAIHH. BBelleHbl NOMONHUTEJbHBIE COCTOSHHSI BaKUHHHDOBAaHHHBIX H
XpOHHYeCKUX OoJbHBIX. HauaspHBE YyCJIOLIs H KOHCTAHTH CKOpPO-
crefi B3sTHl Aas Tausaanpa. JlpocnekeHa AnHAMHKa Ha 25 JeT H
pesy/nbTaTel NpOBeJeHHS] NPOTHBOTyOepKyJ/e3Hbix NPOTpPaMM.

Monenp ¢ IByMs COCTOSIHHSIMH HHGHUHPOBAHHBIX, GOJBHHIX H
H3JIeUeHHBIX, BCe 3TO B BO3pacTHOM pasOHeHHH, ONyOJHKOBaHa
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Baasnepom (Waaler, 1968). Kak n y Pe-Befie, Mofesnbp paccuHTaHa
AJ151 «THIIHYHOH» eBpOomeickoi ctpaHsl. FiIMeHHO 3Ta Moje/ib 06BIYHO
HCIIO/b3YeTCsl 1J1s1 TPUJIOMKEHHH pasJHYHBIMH aBTOpaMu — DHIO,
Aoxn (Endo, Aoki, 1971), ®eancreitn ¢ coaBropamu (Feldstein et
al,, 1973), Baaxaep, ITuo (1969), Azuma (1975), Acyma (1976).

JTHUM HCUepIEIBAeTCS CIHCOK AHHAMHYECKHX Mojesel «Bced»
snAeMuH. IlepeunicneHHbIM paGoTaM NPUCYLM ABA HEAOCTATKA: JaXe
ApocTeflline MOJeNH, JOCTYNHble AHAJHTHUECKOMY HCC/IeI0BAHHIO,
He NOJABEPraloTcsl eMy; aBTOPH MPeANPHHHMAIOT NPOrHO3 AHHAMH-
KH npolecca H BO3JAeHCTBHH Ha Hero 0e3 TOJArOHKH MOJeJH K KOH-
KpeTHOH 3HAEMHH, HO IpPOCTO 3aAaB KOHCTAHTHl CKOPOCTER M Ha-
yasJbHble ycJOBHSI. B pesysbTate MOJENH He BBIOJHSIOT, HA MOM
B3IJIA[, OCHOBHOH CBO€H (PYHKUHUY — He BBHICTYNAIOT B KAauecTBe HH-
CTpYMEHTAa HCCJeJOBaHHA SHAEMHH.

Mogaean nass CCCP

BriGop B kauectBe o6bekTa MoaennpoBaiuss CCCP B uesnom obOmsic-
HseTCsA, BO-TIepBHIX, HEOOXOAHMOCTBIO HMETb <«3TaJIOHHYIO», <«Cpej-
HIOIO», MOJAEJb AJisl CPABHEHHS B C/Iyyae H3yueHHs AMHAMHKH B OT-
JeJbHHX perHoHax. [lanee, 3a cueT ycpeAHEeHHsI IO pPa3JIMUHBIM pe-
rHoHaM (AHcrnaHcepaM) CTpaHBl HabJiofaeMble MepeMeHHble B
macmrabe CCCP neMoHcTpHpyloT 60slee yeTKHe AHHAMHYECKHE 3a-
KOHOMEPHOCTH, H MOMNBITKA KOJHYECTBEHHOTO HMX ONHCAHHS [OJKHA
6bITb NpeanpuHATa B NepBYIo odepedb. KpoMme Toro, moskHa OBHITh
¥ Ohia TpeANpPHHATA NONBITKA ONHCAHUA HaGJIOAAEeMOH AMHAMMKH
MOJEJIBIO C TIOCTOSTHHBIMH (He 3aBHCSIIHMH OT BPEMEHH) KOHCTAaHTa-
MH CKOpOCTeli; U ¢ 9TOH TOUKH 3pEHHSI MOAEJb CHYXKHT «3TaJOHOM»
IJIS1 TIOCJeIYIOLIHX MOJeed.

JI1s MOCTPOEHHSA MOJENH HCHOJNb30BAJHCh 3MUAEMHOJOrHYeCKast
MoJeNb pHC. 1, OTYETHble NaHHBIE CHCTEMBI TIPOTHBOTYGEpKyJ/e3HOM
cnyx6nr M3 CCCP 3a 1967—1975 rr. (puc. 2), a Takke pe3yJb-
TaThl HEKOTOPLIX pabOT MO ONpefeseHHIO HavyaJ JbHEIX YCAOBHHR H KOH-
CTaHT cKopocrell. 1967 roh Obl1 B3AIT 3a HAaYaJ/bHbIH, TIOCKOJBKY B
1964 r. 6bl1a BBeJeHAa HOBAasl CHCTEMa OTYETHOCTH; CYAS 1O AHHAMH-
yecKHM psiaaMm (pHC. 2), CHCTeMa NPOTHBOTYGEpPKYJE3HOH CJYXKOHI
npHMepHO 3 rofa «HacCTpaWBajach» Ha HOBYIO CHCTEMY OTYETHOCTH,
H TMepexo/JHblil mpouecc 3aKOH4YHJCS NpumepHo K 1967 r. 1o xopo-
110 BHAHO 1o KpuBo#k M (f).

Mognenb umeet BHJI

N =8Q — aNC + Bl —IN
[= +4aNC —JI —hl 4-eR —kI —bI
R= —rR +gC +hl —eR —qR
C= +fl +rR —gC —pC,

2
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ML) clt)
M(196%)  C(196%)
10 T Puc. 2. JluHaMHKa BeJHUHH, HC-
NoJib3yeMHX NIPH INOATOHKE MO-
JeJH
! — cpennerogoBoe 9HCAO GONBABIX
aKTHBHBIMH ¢opMaMH TyGepKynesa,
. C(f); 2 —uncno B3ATHX Ha YYeT B
ot TeyenHe ropa, M(i)
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rae Q=N+I+R-+C — uucnennocts nonyasunn; £Q — uncio pox-
Aawouuxcs; IN, bl, gR, pC — yucno yMHpAOIHX B COOTBETCTBYIO-
IHX COCTOSIHHAX (34ech M faJjiee — 3a I'Of1).

B monenn C — uncs10 GOJIBHEIX aKTHBHHM TyGepKyJe3oM, cOCTOf-
KX Ha ydere B akKTHBHHIX (I, II u V,,) rpynmnax aucmaHcepHOro
yueTa. Uncso 3a6oJieBaomux

M(t) =FI(t) +rR(t) @)

PaBHO MOJIHOMY NPHTOKY B cocTosiHHe C, T. €. COCTOHT H3 BIEpBHIE
B XKH3HH B3AATHIX Ha y4eT, NepeBeleHHBIX U3 HeaKTuBHHX (III u
Viearr) IPYII yueTa B aKTHBHbIE, B3ATHIX Ha YYeT He BIEPBHE B JKH3-
Hu (peuunusn). OTTOK 3a cyeT uaneueHus, gC, paBeH yncay Jiofed,
nepeBefleHHBX B 11T # Vyeye rpynnel. OTTOK 32 cuer cMepTH, pC, pa-
B€H YHCJY yMepIUHX OT BCeX NPHYHH.

ITpn cuyere cucreMa (2) Gblsa ynpouleHa: HeJHHeHHHH 4YJeH
aNC 6ui1 3aMeHeH Ha xC (3TO B TOYHOCTH COOTBETCTBYeT (OpMyJIe,
HCHoJNb30BaHHOH BaasepoMm c¢ coaBt. (Waaler et al.,, 1962)), rae
® — CPeliHee 3a paccMaTpHBaeMbli NPOMEXYTOK BDEMEHH UHCJO
JI0fiel, AHQUUHPYEMBIX OLHHM O0JbHLIM B TOJ; 3TO YHCJI0 caabo Mme-
HAeTCS CO BpeMeHeM H, KPOME TOro, H3BeCTHO C OYeHh He6O0JbLION
TOYHOCTBIO. IIpH 3TOM ynpollleHHH TPH nmoOcAeIHHX ypaBHeHHs B (2)
CTaHOBATCS He 3aBHCAIUMMH OT N H NpeBpalanTcsi B JHHEHAHYIO
CHCTEMY

[=xC —jfI —hl 4 eR —klI —bl
R= —rR +4+gC +hl —eR —ql  (4)
C = 4+fl +rR —gC —pC.

ITopronka Monenu NpOH3BOAMJACH CAEAYIOUMM 06pa3oM. Buax
3ajiaHn HayaJbHble YycaoBusa: [ (1967)+R (1967) =T+ (1967)=
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=176 man. [75% ot Q (1967)] — Coxoabckas, ConoBbeBa (1973);
R (1967) =25 mau. [11% ot Q (1967)] — cpenHssi BeJuyHHa, 1O
RaHHbiM pAga aBTopoB (['uH36ypr c¢ coast., 1975; Kounosa, 1972;
Cauaees, 1975; u np.); C (1967) =0T4yeTHO# YHCJIEHHOCTH GOJBHBIX
Ha cepenuHy 1967 r. Belin 3amanbl KOHCTAaHTB cKopocTeli!: g=
=0.184, p=0.0453 — ortueTHble nauHble; £=0.013 — cpenusis BeJH-
YHHa, MO JaHHBIM paxa aBtopoB — Cajeen (1975), LlrtaiinGpiok
(Steinbriick, 1969) u ap.; x=3 — Tpury6 (1975), CaJsieen (1975)
(3TOMYy 3HAYEHHIO COOTBETCTBYEeT PHCK HH(UUHUPOBaHUA ~2.5% B
ron); b=_8.10* cpennnii K03 PUUHEHT OGUIENONYAALUHOHHON CMEPT-
Hoctd, no aaHHbM LICY; ¢=0.02 — HalizeHo Kak cpeflHee MEXAIy
JIeTa/IbHOCTbIO HeOaluMAsIPHBIX OOJIBHBIX H CMEPTHOCTHIO, COOTBET-
CTBYIOLLel BO3PACTHOMY paclipelesIeHHIO PEHTIeHONOJOKHTENbHBIX,
mo nannbiM CaseeBa (1975). [lanee, Mexxly KOHCTaHTaMHu | u r cy-
[ecTByeT CBsI3b, faBaeMas ypaBHenueMm (3) mns 1967 r.

fI+rR=M. (5)

Orciona npu nporoHe no f Haxoxuaoch 7. TakuM o6pasom, GBLIH OC-
TaBJIeHbl CBOGOIHBIMH KOHCTaHTH ckopoctedl (f, 2, ). OHH HCHOJab-
30BaJuch JJsi MOAroHKu Ttpaexktopuii C(f) u M(f) x 3amaHHEIM
(puc. 2). Ha BbIUHCAHTeNbHONH MallHHE HaXOLHJHCh TaKHE 3HAUEHHUS
(?, h, e)—(f, h, €)mn, YTOGB CyMMapHOe CpeIHeKBaApPaTHYHOEe OT-
HOCHTeJIbHOE OTKJIOHeHHe 1151 Cu M

2 2
o2 = 0? + Oh= __i_ E Creop.i —1) + 1 2 M-reop.i —1 (6)
9 i axen.{ 9 Msxcn.i

OblJI0 MHHUMAJbHBIM. Kak BBISICHHJIOCH B XOJA€ IOAIOHKH, 3Haue-
HHE 0o IIpaKTHYeCKH HE€ 3aBHCHT OT € H PABHO

Omin>1.4%, 0c2~08%, oan~1.2%. 7)

Hpyrumu caosamu, B npocrpanctse (f, h, e) cymecTByer JHHHS, Ha
KOTOPO#l Omm~const=1.4%. Kak u c/ienoBaso oxuiaaTth, TOUHOCTb
ONHCAHHS YHc/aa GOJbHBIX H 3a060JeBHIMX NOCPELCTBOM MOXEJH BHI-
lle, yeM 3KCIIOHEHTON C IOCTOSIHHBIM TOKasaTeJeM (TeMIoM maje-
HHUS) :

O¢ sxen = 1-00/0 s OM aken == 1-30/0 . (8)

Pe3yabTaTthl MOAEJIHPOBAHHA

Haiinennsie 3nauenusi (f, A)miq, HOJYyYeHHBIE NIPH 3aJaHHHX 3Haye-
HUSAX KOHCTAHTHI CKOPOCTH €, NIPHUBEAEHH Ha DHC. 3; 3HAUCHHS € BHI-
6upanuch Tak, 4TOOB! (f, )iy OBLIH HOJOXKHTEeNbHBL. ITOCKOJBKY

! TIpo6aeMa BbIGOPA KOHCTAHT CKOPOCTEH 1O JIHTEPATYPHBHIM JAHHBIM AOCTATOYHO
HeTPUBHAJbHA H HaMJexalee ee o6CyXKAeHHe He MOXeT ObITh 3[ech MPOBeAEHO;
YTO KacaeTcs KOHCTAHT K, %, TO HX 3HAYEHWs HA PACCMATPHBaeMOM NPOMEXYTKe
BpeMeHH OueHb c1a60 BAHSIOT HA HabGmonaemoe noseienue C(f) 1 M(f) — 6oab-
woe uncao T+ cayxur 6ydpepom mexny N u C.
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0 I Puc. 3. Pe3ynbTaThl 1NOJArOHKH
Monean (4)
&k I — X104 2 —hX10% 3 —rXI103
4 — aX10-'; 3HaueHus f, r, h, Jexa-
J IHe Ha IITPRXOBAHHOR  mNpsMORN
] e=2,9-10—?, HCONB30BAaHB AJS KOJH-
2/ | YeCTBEHHBIX DAcyYeTOB NO MOJENH
|
i

I 1
1 2 F exig?

NPH NOATOHKE OJiHAa KOHCTAHTa CKOPOCTH OCTaJach HeolpeaeseHHOH,
IJIsl TOJTy4eHHS! KOJIHYECTBEHHBIX pe3yJbTaTOB HaJ0 3afaTh OAHY H3
KOHCTaHT. B kKauecTBe TakoBOil Obljla 3aflaHa KOHCTaHTa 3aboJ/ieBae-
MocTy rpynnsl R, r=7,5-10"%, 3naueHus ee, NpUBOAUMbIE B MUPOBOH
JHTepaType, JexaT B y3KOM auanasone 5--10-10~* (yauBHTeJbHO
Y3KOM, YUHTbIBAasi pasjduHsi B KPHUTEPHSIX, DETHOHAX H aBTOPax);
3T0, KaxkeTcs, HauboJsiee YCTOHUMBAA H3 3MHAEMHOJOTHYECKHX KOH-
cradT TyGepKyJesa. IlepexoauM K OCHOBHBIM 3MMHAEMHOJOTHUECKHM
pe3yJbTaTaM MOJeJH.

1. IlpocTefimiuii pesysabTat COCTOMT B IOJYYE€HHH NPOrHosa Be-
anyuH C, M. BBHIy HOCTOSIHCTBA KOHCTAHT MOZEJH IIPOTHO3 JaJee
npumepHo 2000 r. Bpang nu pauuoHnasteH. OCHOBHOM pe3yJbTaT Ipo-
FrHO3a COCTOHT B YMEHBLICHHH TeMIIOB NajeHHsT YucAa OOJbHBIX H
3a6oJseBaloIUX NpuMepHo oOT 4 mo 2,5% mo cpaBHeHuio ¢ 1970 r.
(3ameTtuM, uTo Habal01aeMOe IO OTUETHBIM AAHHBIM 3aMelJeHHe
TEMIIOB NaleHHs yHucaa 3aboseBaowiux — ot 4,6% B 1967—1971 rr.
10 3,8% B 1971—1975 rr. — ToXKe OOGBSACHAETCST MOJEJBIO;, IOCJIeN-
Hsisl, IpaBa, JaeT MeHbUIMH Nepenaj teMnoB — oT 4,4 po 4,0% co-
OTBETCTBEHHO). JlasbHeHIH# mporHo3 TpebyeT mpexie BCEro H3y-
YeHHs] NTHHAMHKH BO3PaCTHBIX paclpejesieHull TpyNn PHCKa, T. €.
3nanus BequunH / (¢, t), R(¢, ¥) (v — Bo3pacr). Ha puc. 4 npusenen
IIPOrHO3, AaBa€MbIi MOMENbIO, U IJS CPaBHEHHUS — IIPOTHO3 NPH CO-
XpaHeHHH TeMnoB nageHus 1970 r. (mas yao6cTBa — BCe B IOJYJIO-
rapudMHYECKHX KOODIHHATAX).

CorJaacHO MOAZeJH, TeMIlbl nafeHus rpynm pucka I, R mo 2000 r.
H3MEeHSIIOTCS He3HauuTeJbHO (OHH paBHbI OpuMepHOo A,~1,5% u
Ar=~5% B rOA COOTBETCTBEHHO). DTO OOCTOATEJbCTBO IO3BOJSAET
NpelJOXKHUTh HA OCHOBE MOJHOM MOIEJH YNpPOUIEHHYIO MOAeNb IH-
HaMHKH 3260J1eBaeMOCTH 1 uiciaa GOJbHHIX:

C=a,e~*1‘+a,,"e‘xR'—gC—pC, (10)

Ilie a;, Gz — HauajbHble uHcaa 3aboaesaowux 43 rpymnn /, R. Tem:
OBl NajeHusi As, Ax (€CJH CUHTATh, UTO Y HAC HeT IOJIHOH MOJeJH)
MOXXHO ONpEeIeHTh Pas3JHUYHBIMH cIocOOaMH, HampHMep H3 TeMIIOB
najeHHs NOJHOro ukcaa 3aboseBaloll¥X H Bced rpymnel T+ B Mo-
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L)/ (1970) M(E)/M(1970)

40 10}
281 48
g6} g9}
241 94f
42 -
L az ] 1

H M
V /A 990 2000 1970 960 990 2000

Puc. 4. TIporno3 yuc1a 6oJbHbiX H 3a60JIEBAIOIIMX COTAACHO MojeaH (4)

[IpsiMble JHHHH COOTBETCTBYIOT NPOTHO3Yy NPH COXpaHeHHHM TeMNoB najgenus 1970 r. (4% ans
C u 48% nas M), KpuBble — NPOFHO3 NO MOAENH

MeHT =0, HJIH NpAMBIMH u3MepeHusMH. {unamuka 3aGoJeBaemo-
CTH OMHCLIBAETCS ABYMsA mepBHIMH ujeHamu B (10), a uucaa 60.b-
ubix — pemienvem ypasHenns (10) (C, — HavanbHOe 3HaueHHe
aas C):

C (t) _ a, e—llt "R e—lRl +
g+p—> g+p—Ag
a; ar
+{C,— — je-w)t. 11
( " gd+p—r  gtp—>hy, (b

2. Clefylouuii pe3y/IbTaT Kacaercss AMHAMHKH JOJH JIHAL, 3a60-
JIeBaIOMIMX M3 TPYNILI pHeka R:

A(t) =rRIM (1). (12)

Drta BeJHUHHA, COrJacHO HpPOrHosy, OyAeT manath OT 3HAYeHHs
~07 B 1967 r. no 0,5 B 2000-v. Takasi auHaMHKa OObsICHSETCS,
€CTeCTBEHHO, Pa3J/IHUHEM B TEMINaX NMajeHHs Ar H Ap: SICHO, YTO NOJIA
' 3a6oaeBalomux u3 rpynnst / 6yner pacTH. 1 He Halllen B JHTepaType
YeTKHX VKa3aHHil 0 1HHAMHKe BeJHyHHb A(f).
3. U3 mogmeau ciefyeT ONMH MHTEPECHBIH pe3yJbTaT, KOTOPHIH
yno6Ho pasobpaTh Ha ympoulennoi mojenn (10), a nMeHHO:

4HCI0 H3JeUeHHBIX =4YHCay 3a60JeBalonuXx ! (13)
AJIH B HalUMX 0603HAaUEHHSAX
gC(t)y=M(t). (14)

! Ha dakr GIH30CTH YH(JIA H3JedeHHBIX H 3abomeBaroumux ans PCOCP B 1965—
1970 rr. o6pameso BHuMaHue B pabGote BarmanmoBa u apyrux (1973), oanako
aBTOPbl HE HAULTH eMy 00Llero OGbsCHEHHS, CYNTAS €ro Pe3yabTaToOM CreuHPH-
YeCKHX H3MeHeHHMi CTPYKTYPH KOHTHHreHTa GOJbHBIX B 3TH TOXBI.
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310 PaBEHCTBO ABJAETCA CJAEACTBHEM JHIIb OJHOIO (paKTa—sﬂa-
HUTEJbHOI'O INpeBbIIaHHA KOHCTAHThl HM3J€eYyeHUsl HaJ TEeMIIOM naje-
HHUS uKcaa 3400/1€eBAOMHUX H JE€TadAbHOCTHIO

g>>}\'1y 7"}?7 p (15)

H BBIMOJHSETCS aCHMNITOTHYECKH TOYHO NIPH g—>00. Bo-nmepBHIX, YHCTO
KayeCTBEHHO SICHO, 4TO NPH BLINOJHEHHH ycJoBHs (15) mepemenHas
Oyner BLIXOAHTL Ha «KBa3upaBHoBecue» C~M/g. Ctporo 3tor Bh-
BOA cJeAyeT Hu3 peiueHusa (1l): ¢ TeueHHeM BpeMeHH UuJIeH ¢
exp{— (g+p)!] ymenomwaercs ropasdlo OblcTpee, ueM mnepBbie 1Ba,
TaK 4YTO uyepe3 HeKOoTopoe Bpemsd, ¢ yuetroMm (13), us (Il) moayuuwm

C(t)zfl_e-llf _‘_iR_e")”R‘ZM(t) ,
g

T. €. HCcKoMoe paBeHCTBO (14). ITockoiabKy p ~ Ag, paBeHcTBO (14) B
HallleM cJyyae BBIIOJHAETCS C «JOIOJHHTeJbHOH» ToyHoCThIO. Cpen-
HeKBajJpaTHUECKOe OTKJOHEeHHe OT paBeHcTBa (14), mo 3KclepHMeH-
TaJbHBIM AaHHBIM 32 1967—1975 rr., paBuo 5,2%, a coraacHo Mmo-
aead — 0,35% (puc. 5). M3 (14), B yacTHOCTH, CJeAyeT, 4To IPH
IIOCTOSIHHBIX KOHCTAaHTaX TeMITbl MajeHHsl yucsaa O0JbHBIX H 3aboJe-
BAIOLIKX PaBHBI.

4. Kak u Bcsikasi NOCTPOEHHAsi MOAEJb, Halla MOJeJb [T03BOJSET
HCCJIelOBATh NOBEJCHHE NEePeMEHHBIX IIPH H3MEHCHHH KOHCTAHT CKO-
pocreil H (MJH) HayaJbHBIX YCJOBHH, HampuMep OTBETHTb Ha BOI-
poc: «4yto Oyaer ¢ nepemeHHoit C, ecau puck 3aboseBanus f rpym-
nbl / yMeHplnTcst BABOE?». [IpHYMHBI H3MEHEHHS] KOHCTAHT MOLYT
ObLITb CaMBIMH Da3HOOOGPAa3HLIMHU, JIOCKOJIBKY C TOYKH 3peHHs Moje-
JIM BCs CBA3b 3HAEMHH C OCTaJibHBIM MHPOM OCYILECTBJsieTcs uepes
KOHCTaHThl. Pa3/iMyHble NPHYHHBI MOTYT NPHUBOAUTb K OJHHAKOBBHIM
M3MEeHEHHSIM B KOHCTAHTAaX, H MOJe/Nb B CHJY CBOero «(popMmaJjbHO-
KHHETHYECKOI'O» XapaKTepa He pas/jiMuaeT OJMHAKOBOTO BJHSHHS Ha
KOHCTAHTy PasJHYHBIX GakTopoB. BBUAY GOJBLIOro 4Hc/aa KOHCTAHT
MOJEJIH H Pa3J/IHYHbIX BAPDHAHTOB HX M3MEHEHHsS s OrpaHHUYyCh ABY-
Msl IIPOCTHIMH, O/JIM3KHMH 3IHAEMHOJIOTaM NpHMepaMH, CBS3aHHBIMH
C H3JIOJKEHHBIM B NPeABIAYLIEM IYHKTE Pe3y/bTaTOM.

A. Cxaykoo6pa3Hoe H3MeHEHHE KOHCTAHTH H3J/eYeHHs, Hampu-
Mep, 32 CyeT H3MEHEHHsI KPDHTEPHEB CHSTHS ¢ yyeTa HJM NOSIBJIEeHHS
HOBBIX JIEKAPCTB [aHAJIOTHYHOE HcCJeloBaHHe npelnpuHsito barwa-
HOBBIM M apyruMHu (1973), Ho H3 TeKcTa HeSCHO, KaKasi MOAEJb HC-
noJb3osaJach). Ilycte B 1975 r. g Bo3pacrer, 1/ sipkocTH 3d(ek-
Ta, BABOE H CTaHeT B JaJbHeHIeM gxos=0,368. IlpubanxkenHoe pa-
BeHcTBO (14) mosBoaseT ¢ GOJBLWIOH TOYHOCTHIO NpeAcKasaTb CH-
TYalHI0 yepe3 HECKOJIbKO JeT IOocJje CKayka — CHCTeMa, OueBH/HO,
BbIHJeT Ha paBeHCTBO

graxC (1) =M (1); (16)
C(t) nocie OKOHYaHHsI TepeXoHOro npouecca OyAeT BABOe MeHbllle,

yeM Gblji0 OB NPU g =g,y U ONSATH CTAHET NMaAaTh C TEMIIOM naje-
HHS yKcsaa 3aboneBatomiux (puc. 6).
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Puc. 5. CBaspb uHcsia 3a60JeBal0- .7
IMHX H H3JeYeHHBIX B YCJOBHOM ’
Ta ’ 7
Maciurabe 10F s s s
1 —oT4eTHHe JNaHHMe 1O TroAaM; RyLd
2—5%-A KOPHROP BOKDYr npamof, E 57 7 4273
COOTBETCTBYIOUteA TOYHOMY paBeHCT- E i ,'( .7
By (13) g we f,7
S 1,7/ .7
S 44 y 7
I % 4
S e
$ L 7.1}// v
oA
a5t 7
1 ! ] ! 1
a6 48 70

Yucno  sabonebuus

K Touno TakoMmy ke pe3yJbTaTy INpHBeleT CKaukooGpasHoe
yMeHbllleHHe KOHCTaHT 3a00/eBaeMOCTH f, 7, HANpHMep, 3a CYeT H3-
MeHEHHsI KDHTEPHEB B3siTH Ha Y4YeT HJH (COBEPLIEHHO THIOTETH-
YeCcKoi) MaccoBOH NpoduAaKTHKH.

b. Ckaykoo6pasHoe H3MeHeHHe 4HucJja OoabHbIXx C 3a cyeT, Ha-
npHMep, OJHOKPATHOH MacCOBOH KaMIIaHHH IO BHISIBJEHHIO MOJEJIH-
pyercs Ha MOJeNH H3MEHEHHEM B HYXHbIH MOMeHT BeJHyuHH C, Ha-
npuMep, Ha */,. [Tocne okoHuaHus nepexoxHoro npouecca C(f) BHii-
Aer Ha npexHee paBeHcTso (14) (puc. 7).

Pa3yMeercsi, MOeAb MOXKeT ONHCATh CHTYalHIO C JIOGEIM, He 00s-
3aTeJbHO CKauyKoOGpa3HHIM H3MeHeHHeM KOHCTAHT H HayaJbHBIX
YCJIOBHH; TPHBEJlEHHEIE NIPUMepH ABJSIOTCA JHIIbL HauboJee JeMOH-
CTPATHBHBIMH YAaCTHBIMH CJyYasiMH.

0t) fie)
17

I
|
[
|

Jm=d
I ~ -~
[
|

, 2
Puc. 6. KauecrBenHoe noBemeHHe uncaa GOMBHEIX C(f) npu  ckaukooGpa3HOM
(B MOMEHT fo) yBeJHUEHHH BABOE KOHCTAHTHI g
1 — Ha6nonaemas tpaektopus C(f); 2 — runoterHyeckas TPaeKTOpHS NpH g=g
3 — runoTernyeckas TPAaeKTOPHS 1pH g=gH
OB

r.up:

Puc. 7. lu(aqecmeunoe 10Be/ieHHe YHCIa GONbHHX NPH OXHOKPATHOH (B MOMEHT fo)
MaccOBOM KaMNaHHWH MO BHISIBJIEHHIO GOJMbHBIX (CHCTEMa BHIXOAHT Ha MpPEeXHION
TPAEKTOPHIO) .
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5. B mpouecce noaronku omnpenenens (puc. 3) ABe SKCIEPHMEH-
TaJbHO TPYAHO ONpPeNeNHMble KOHCTAHThl — CKOPOCTH CKDBITOrO
CIIOHTaHHOrO 3260/eBaHUA HHPHUUUPOBAHHBIX (MJH TpoLEcca CKPbl-
TOr0O 006pa3oBaHHA PEHTTeHONOJOXKHUTeNAbHBIX) [—>R—h~0.6% u
CKOpOCTH 00paTHoro npouecca R—/, o ueM mogpoGHO CKa3aHO HHXKeE.

6. Kak caenyer u3 puc. 3, samanue Jmi060it U3 TPeX KOHCTaHT
(f, h, €)min MM 3HAUEHHH 7, A OXHO3HAYHO ONpeJensieT OCTaJbHbIe
ABe KoHCTaHTBl. OTMeTHM, BO-NIEPBHX, YTO TaKHM 06pa3oM MBI IO-
JAydaeM cBoOOLY BHIGOpa, onpeaensis Ty BEJHYHHY H3 NATH BO3MOX-
HBIX, KOTOPYIO ONpEeNeJHTh Jerde Bcero (Hanpumep, Haiias A, Hail-
aeM f, h, e, r). Janee, nosiBasercss KDUTEPUi Ha NPABHJIbHOCTb H3-
MepeHHsl KOHCTAHT B SKCIIEPHMEHTE: €C/IM HX H3MeDeHHble 3HaYeHHs
TaKOBHI, YTO HE JIeKaT C Pa3yMHOH TOYHOCTHIO Ha OJHOH BepTHKAJb-
HOH IITPMXOBAHHOH mpsiMoil pHC. 3, TO MO0 OHH ONIpelessIUCh C
IJI0XOH TOYHOCTHIO (Hepenpe3eHTaTHBHAs BBHIOOpKA, IJOXas MeTo-
auka), au60 npu He GUKCHPOBAHHBIX KDUTEPHAX BLIAEJEHHS NMHJIeE-
MHOJIOTHYECKUX COCTOSIHHH. Bce 3To cnpaBenuBO, KOHEUHO, MpH yc-
JIOBHH aJIeKBATHOCTH MOJEJH.

Hecko/ibKo OTCTynass OT OOCYXKI€HHsS pe3YyJbTaTOB, 3aMETHM,
YTO NPH BBIGPAHHOH MOZAEJH MBI, BooGIle roBoOps, 0 OJHHM TOJBKO
3aJlaHHBIM HayaJbHBIM YCJIOBHSIM BCeX NeDeMEHHBIX U OfHOH (a TeM
6oJiee HECKOJBKHM) TPAaeKTODHH NEPEMEHHOH MOXKEM ONpeleJHTh B
XOLe NOArOHKHM BCE KOHCTaHTH ckKopocTedl Moxmenu. Ha mpakruke
TOUHOCTH 3aJaHUA TPaeKTOPHHA OGBIYHO XBaTaeT AJs ONpejeseHHs
JIMIIL YaCTH KOHCTAHT, KaK 3TO M MPOM30IJIO B HalleM cayuae. Jla-
Jee, B IPHUHLHIIE BO3MOXKHBI «BBIPOXKIEHHbIE» CHTyal(HH, KOrla OfHa
H Ta XK€ TOYHOCTb MNOATOHKH JIOCTHIaeTCsl IIPH PasHYHBIX 3HAYeHH-
fX KOHCTAHT; 3TO TOXe HMeeT MeCTO B Hamewm ciayuae. Ilo-Bugumo-
My, 3TOT GaKT fABJAsETCS CJAeJCTBHEM 3HAUHTEJbHOH CBOGOAH B BhI-
6ope xpuTtepus, paspeasmwolero cocrosuus / u R. Tlposeas «rpaHu-
LLy» MEXIY 3THMH COCTOSHHSMH B TOM HJIH MHOM MecTe NMyTeM BKJIO-
YeHHs] B COCTOsiHHE R juil ¢ GOJNbIIMMH HJIH MEHBIIHMH «TEHSIMH» B
JIETKHX, MBI, €CTECTBEHHO, H3MEHHM KOHCTAHTBHI CKOPOCTEH 3THX CO-
crosuuil — f, h, e u 1. 1. OAHaKo, KaK cjeAyeT H3 MOCTOSHCTBA
Omin (KOHew § 2), 3Ty rpaHdiy MOXKHO TPOBECTH IIPAaKTHUECKH TJe
YrofiHO, BKJIOYHB B I'pymIy R JofeH HJIH C CAMBIMH MaJbIMH «TeHsi-
MH» B Jerkux (6OJblIoH pasMep TPYINb,, MeHbIIHE KOHCTAHTH
g, e, r), WIH TOJbKO C KPYIMHBLIMH «TeHsSIMH» (MaJiblii pasmep rpym-
[bl, 60JbLIHE KOHCTAHTHI g, e, ).

7. Tlocaensuit pe3yabTaT SIBASETCS CKOpee YTOUHEHHEM HHTep-
nperanud npouecca R—/. BruibpanHoe Bbhime 3Hauenue r~0,7% on-
HO3HAYHO ONPENeJHJIO KOHCTAHTY CKOpoCTH mpouecca R—I, e~3%.
HMeHHO 3TOT HpollecC B cyMMe cO cMepTHOCTbIo (¢ ~2%) obecme-
YHBAeT CTOJb BBICOKYIO (Ar~5%), cornacHo MoaenH, CKOPOCTb na-
IeHHs1 ukcyaeHHOoCTH rpynnbl R. EAuHCTBEHHO BO3MOXHAs HHTepIpe-
ralysi COCTOMT B TOM, YTO 3TO €CTh NpPOIleCC HCUe3HOBeHUs (pacca-
CHIBaHHS1) PEHTreHOJOTHYECKHX H3MEHEeHHH B OopraHax JAbIXaHHS, siB-
JAIOUIMXCA TPH3HAKOM «PEHTIeHONMOJOXKHTEJbHOCTH», C COOTBETCT-
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BYIOULHM CHHXKEHHEM pHCKa 3aboJieBaHHs B CBSI3M C [EPEXOIOM B
rpynny /. Be3 BBexenus 370r0 npouecca HabalonaeMbifi THN mane-
dua 3aboseBaeMocTH (a 3HAYUT W YHCJIa OOJBHBLIX) B DaMKax AaH-
HOM MOJeJH 00bsicHeH ObITb He MoxeT. DdTH3HATPaAM, B NPHHUHMIE,
H3BECTHO O CYIleCTBOBAHMHM IIpollecca paccachiBaHHst'. OQHaKo co-
OTBETCTBYIOIIHE [aHHBble, BO-NEPBBIX, HEMHOTOYHCJAEHHH H, BO-BTO-
pbIX, co0HpaJHCh KJAHHHIUCTAMH %, TaK YTO OLEHHTb MO HHM SMHIe-

MHOJIOTHYECKYIO KOHCTaHTY e MHe He yiaJjoch (06CYXKAEeHHEe M CChLI-
ki cM. Canees, 1975). OngHako OAHO MAeNO — NPUHLUHIHAJbHAS
BO3MOXHOCTb paccachiBaHHA, a APYyroe — yTBepXKJAEHHE O €ro pe-
1taolieM BKJaje B NajeHue 3a00JeBaeMOCTH; NOCJeNHee SBJACTCS,
KOHEeYHo, THIoTe30i. B pesysibTaTe ee mpoBepkH NaHHAsi MOAENb C
IOCTOSIHHBIMH KOHCTAHTaMH, BHIODAHHBIMH TIpyNIIaMH PHCKa H MO-
1eJblo 3a60/1€BaeMOCTH, MOXKeT ObITb MOITBEePXKAeHa HJH OTBEPTHY-
Ta WJH, TOYHee, OyeT YCTAHOBJEHA CTeNeHb ee aleKBaTHOCTH 3HJIe-
muH. IlocsaenoBaTenpHoe o6cyXKAeHHe BCeX BO3MOXKHOCTEH Momudi-
Kalliu MOAeJH (NepeMeHHble KOHCTAHTBbI, ApyruHe TIPYNIbl pHCKa,
Apyrasi MoJieJb 3a60/eBaeMOCTH) B cayyae, ecJH KOHCTaHTa e OKa-
JKeTcsl CyllecTBeHHO MeHbille 3%, BBIXOAHT 3a paMKH HacTosiuleH
paboThl; MBl PACCMOTPHM HHXKe JIMIIL PacliipeHHYI0 Mojenab 3abo-
JeBaeMOCTH. B 3aki/ioueHHe MOXHO cAesaTh BHIBOJ, YTO BOIpoc 06
00bsicCHEHHH HaO0J/ll0/laeMBbIX TEMIIOB NajeHHs 3a60/1eBaeMOCTH SABJIS-
eTcs UEeHTPaJbHLIM CPe/lH BONIPOCOB, KacaloIUXcs MeXaHH3Ma 3HJe-
MHH U NOCTPOEHHS ee MOAeJeH.

Pacuinpenune Moaeau

W3 nosyueHHBIX pe3yJbTaTOB $ICHO, UTO HMEHHO NHHAMHKA <BXOJX-
Horo moToxa» — M (f), sapucsiliasi OT JUHAMHKH TPYNN pPHCKa H
3MHUAEMHOJIOTHUECKOH CTPYKTYPHl 3a00/1eBaeMOCTH, oIpeleJseT Io-
Benenne C(f). MHe kKaxercsi NOJE3HHM OOCYAHTb pPacIUHPEHHYIO
MoJeJb 3a60JeBaeMOCTH € LeJiblo 0oJiee NMOJHOTO ydyeTa COBpPeMeH-
HBIX NMPEJACTaBJeHHH O ee IMHAEMHOJOTHYCCKOM MeXaHH3Me. 3a0AHO
MBI OOCYAHM BONIPOC O BBELCHHMH BC€X BO3MOXKHBIX IIEDEXONOB MeX-
Iy COCTOSIHHSIMH.

Pacmupenue He GyAeT cOCTOATh BO BBEJEHHH HOBBIX COCTOSIHMIA,
HO JIHIIb BO BBEJEHHH HOBHIX NIPOLECCOB Mepexofa C yyacTHeM CTa-
puix cocrosuuii. [IpH sToM yCaOBHH €HHCTBEHHO BO3MOXHBIM pac-
LIHpeHHeM MOJesaH 3a00/ieBaeMOCTH sIBJsieTCsl BBelleHHe 3aboJieBae-
MOCTH NEePBUYHBIM TyOepKyJe30M H BCeX NMPOLECCOB cynepHHbeKUHH.

I Coraacio @. B. llle6anoBy (1976), yXe y TOJbKO 4YTO H3JIEYEHHBIX INOJIHOE pac-
cacbiBaHHe «TeHeil» HaGaiogaercss B 4—5Y% cayuaes; <«IONOXKHUTENbHAS» B 3TOM
cMbicjle AHHAMHKA TPOIOJIKAETCS U Jajblie,

2 EpuncTBeHHas M3BecTHas 3nuaeMHojornueckas padora (Llumoma, 1976), B ko-
TOPOM H3MepSJNHCb KOHCTAHTHI NPSMOTO H OGPAaTHOrO PEHTTEHOJOrHYeCKOro BH-
paxeil — B HalluX 0603HaYeHHAX A H e — He MOXeT GbiTb, K COXKaJEHHIO, HCNOMb-
30BaHa 34eCh BBHAY $IBHOIl HepPeNpe3eHTATHBHOCTH HCMOJb30BAHHOH BbIGOPKH,
npuseallel K HepeaJbHbLIM 3HAUEHHSM 3a60/CBAEMOCTH H CMEPTHOCTH.
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BBuay HaJuuHA BCEro OAHOrO COCTOSHHSI IJs HeHH(pHUHPOBaH-
HHX — N, mpolieccsl nepBHYHOr0 HHGHIHPOBAHHS M peHHHUHPOBa-
HHA (T. e. HHQHUHDPOBaHHSA OHOJIOTHUECKH H3JIeYeHHBIX) He Da3JH-
yaioTcs. Bee 3To Aaer ciaeayioliye NPOHECCH:

N+ctc, 1+c3c, rRtcSc (17)

Umesa ueasto Y4€CTb BCE€ BO3MOXHBIE NPOHECCH II€pexola MexXay
COCTOAHHAMH, BBCAEM TaKXKe€ NPOLECCH

N+C5R, I+C3R. (18)

Kak BuauM, BBeleHB BCe BONDPOCH, YNOBJETBOPAIOLIHE NPHHLHIY:
BcTpeya ¢ 60/1bHBIM C NEepeBOJHUT C COOTBETCTBYIOIEH BEPOATHOCTBLIO
HHAHBHAYyYyMa B COCTOSHHe, Oosiee 6au3koe k C, naum B camo C.
B cxeme He yuTeHH Ipomecchl IByX H 6oJiee KpaTHOro HHGHLMPO-
BaHHS M CynepuH(HLIHDPOBAHHSA B TeueHHe roja, Hanpumep /+C+
+C—C. Ecau cuutaTh, yTo Aas J000r0 HHAMBHAYyMa H3 IPynn
N, I, C yacrora BcTpeuH ¢ GOJbHBIM PaBHA 4AaCTOTE IEPBHYHOTO HH-
¢uuupopanus (N+C—I) — 0,025, To yacTora 2-KpaTHOH BCTPEUH
paBHa (0,025)% T. e. MHoro Menbwe 0,025. [IpaBpa, npu mnosbilIe-
HHH KPATHOCTH BCTpeY, NO-BHAHMOMY, YBeJHYHBAETCS BEPOSTHOCTb
nepexosfa B 6osiee 6au3Koe K C cocrosnne. OgHako, HaNIpuUMep, NMpH
JABYKpPaTHOH BCTpede 3Ta BEPOATHOCTb JoJKHA ObiTh B 1/0,025=
=40 pa3 6o.blue, 4TOOLI CKOPOCTH OJHO- H ABYKPaTHOIO Ipolecca
6niin paBHB. Cyasi MO AAHHBIM, KacaloWUMCS JoAeH, HaXOAAHXC s
B TECHOM KOHTaKTe ¢ 60JIbHBIMH, BEPOSITHOCTH COOTBETCTBYIOLIHX Iie-
PEXOJI0B He OBHILIAIOTCA B CTOIb OOJIBILOH CTENEeHH, TaK YTO B HTOTe
MH MOXeM OrPaHHYHTbCS OLHOKPAaTHHIMH (B TeueHHe roja) BCTpe-
4aMH ¢ GOJBHBIMH.

Hanee B cxeMe cleAyeT yuecTb BO3MOXHOCTb «0GDaTHBIX» CIOH-
TAHHBIX IEPEeX0/0B

R>N,C>1,C5N. (19)

B peaysbraTe mosyuaeM «MakcHMMaJbHO®» DACIIHPEHHYIO ! aMHAEMHO-
JIOTHYECKYI0 MOZeNb (PHC. 8) M COOTBETCTBYIOLLYIO €l CHCTEMY ypaB-

HEeHHUI:
N= —BNC —oNC —pNC +kI +sR +mC +EQ —IN;
[= —mIC +oNC —vyIC —RI —fl —hI +4-eR +4nC —bl;
R= +4nIC —8RC +uNC —rR —sR 4+ hl —eR +gC —qR,
C= +BNC +8RC +vIC -+rR +fl —mC —nC —gC —pC.
(20)

1 Mpoueccnt /4+C—R, R+C—C yuredn B Mogenu Bpérrepa (Brogger, 1967);
B Mojeny Baanepa (Waaler, 1968) 3ajioxeHa BO3MOXKHOCTb yyera npolecca
[+ C—C, onHakKo NpH JaJbHEHIIHX NPHJIOKEHHSIX 3Ta BO3MOXHOCTb He HCIOJb-
30BaJjach.
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Puc, 8. Pacuinpennas aru/eMuo-
Joruueckass Mojaesab TyGepKyJe-

3a, coaepxaluasi Bce BO3MOXHbBIE Yy
NEPEXOAbl MEeXIAY COCTOSHHSIMH,
BKJOYasi mpoleccol cynepHHpek- 7¢
IIHH NIPH OJHOKPAaTHON B TeueHHe
rofa BCTpeue c GOJbHHIM; 3TO#H wl & p2 » A A 4
MOJie/Ii COOTBETCTBYET JHHAMH- N < s s IV s I
geckas Monzeab (20) — e B <
(0603HaYeHHS CM. B TeKcTe) 1 L , b l g T r
S A
y 24
A
m

OTHOCHTENLHO MHTEPIPETALMH BBEAEHHBIX IPOLECCOB H MX KOH-
CTAHT MOXKHO cKa3aTh cjenyioutee. [TepBuiii npouece B (17) omuch-
Baer 3abosieBaeMOCTb IepBHYHBIMH (opMaMH TyOepKyJesa mocJe
MepPBOro 3apaKeHHs ;- BTOPOH H TPETHH — BTOPHUHBIMH popMaMH
mocJie BTOPHUHOTO 3apaxeHusi (cynepuHdexuuu); npoueccs (18) —
06pa3oBaHHe PEHTreHONOJOXKHTENbHBX 3a CUeT HHOHUMPOBAHHS He-
HHOUIAPOBAHHHIX H CylepHHbekuHH HH(HUUMPOBaHHBIX. Takum 00-
pasom, 3abosieBaeMOCTb pa3fuBaercs Ha

M (t) =Mska(t) +M9Hn (t) ;
Moee=BNC+B8RC+yIC; Moy =rR+1l. 1)

Ha cyuecTBoBanue nepsoro npouecca B (19) ykaswiBaot, [nH36ypr
¢ coaBTopamu (1975) — 3T0 compoBoxaaouleecs OGHOJOTHYECKHM
H3JedeHHEM HCUE3HOBEHHe NeTPHMOHKATOB y MOXKUJBIX JHI; BTOPOH
[pOLeCC ONHCHIBACT BBHI3JOPOBJEHHE PEHTTEHOOTPHIATENbHBIX 06O0Jb-
HHX (C BHeJerouyHsIMH (opmaMu TyGepKyJsesa), ux mons B C co-
crasaser 10—20%; TpeTHil mpouecc OMHCHIBaeT NOJHOE BHI3JOPOB-
JIeHHe B TeYeHHe roja; Mmo-BHAMMOMY, OH HamMeHee BEDOSITEH U €ro
BKJIOUEHHE B cxeMy OyleT onpaBiaHO, eclii ero CKOPOCTb COCTABHT
HECKOJIbKO IIPOLEHTOB OT 061ero oTroka H3 coctosnus C.

[MToauepkueM, YTO BCe BBeJEHHbIe NPOILECCH H COOTBETCTBYIOLIHE
UM caaraeMble B cHcreMe (20) ONMCHIBAIOT NEpPeXOLB!, MPOTEKalo-
He TOJAbKO B TeYeHHe MepBOro roja mnocJje BCTPedH ¢ GOMbHEIM (A5
npoueccos (17), (18)) mam 3a roa (A CIOHTAHHBIX NPOLECCOB
(19)). 1o onpenensieTcss BHOPaHHKIM MacliTaboM BpeMenu B 1 rox.
Cynepun¢uuuposanusie juua /, R, ne 3abosepluye B TeueHHe roja
mocje cymepHH(EKLHH, OCTAlOTCA B CBOMX COCTOSHHAX —/ MK
R, a Bnepsbie MH(GUUNPOBAHHLIE JHNA, HE 3a00JeBIIHEe B TeueHHE
rojia, nepexosrT B cocTosnue [.

Yro KacaeTcs KOHCTAHT, TO, BO-NEPBBIX, OUEBHAHO, YTO KOHCTAH-
TH o, g, € cucTeMbl (2) paBHBl COOTBETCTBEHHO cyMMaM f+o+p,
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m+n+g, e+s cucremn (20). Hanee, ecain B cucreme (2) f paBHO
cpeiHeMy pHCKy 3abosieBaHus A4 Beefi rpynnsl /, To B cucreme (20)
[ —3T0 pHCK 3aGoseBaHHs TOABKO MJs HHQHLUHPOBAHHBIX GoJee
rojla; aHaJIOTHYHO MeHsieTcss HHTepIpeTalus KOHCTaHTH 3aboseBa-
emoctu r. Kak BuaHO, B Mofenu (20) cymMMmapHbie KOHCTaHTH 3a60-
JieBaeMOCTH rpynn /, R COOTBETCTBEHHO

e=f+yC, p=r+3dC, (22)

crauu 3aBHceTb OT C, a 3HauHuT H OT BpeMeHH. MHe He yaajoch Haii-
TH B JIUT€PAType NPSAMBIX yKa3aHHH HAa yMeHblleHHe KOHCTAHT ¢, p
C yMeHbIlIeHHEM yuc/aa GOJIBHBIX.

OcHOBY NpOBeNeHHOr0 pacUIMPEHHs COCTaBJAET BBEAEHHE IPo-
uecca cynepHHobekuud. B JHuTepaType HMeeTcsi AOCTaTOYHO yKasa-
HM# Ha 3aMeTHBIf BeC 3TOTO Mpolecca CPefu MPOYHX NMPOLECCOB Ie-
pexona. Ilockoabky cHcTeMaTHYecKHii 0630p HaHHBIX M IOJATOHKa
[0 HHM PaclUHPeHHOH MOJAeJNH NOJKHBI COCTABUTb NPEeAMEeT OTHEeJb-
HOH paboTHl, OorpaHUUUMCsl yKazaHHeM Ha paGorel Kanertu (Ca-
netti, 1972) u npyrux aBTOpoB B TOM Xe cOOpHHKe, clelHaJ/bHO
IOCBsILIeHHble OLEHKe OTHOCHTEJNbHOH J0JH cynepHHpEeKUUH U pe-
HH(QEKUMH H cojepxXKalllue BBHIBOZ 0 HeOOXOAMMOCTH ee yyeTa IIpK
H3y4eHHH AHHAMHKH 9HIEMHHU.

Ilpennaraemas pacuupenHast MoJeJb He OPHeHTHPOBaHAa Ha Ka-
KOH-1160 ONpefesieHHBIH THN 3HJEMHH, Hampumep, ¢ OOJbIIHM HJIH
MaJlbiM YMCJOM HCTOUHHKOB HH(peKNUH — GOJbHBIX. MHe XOTesa0Ch
[OJIYYHTh MOJEJb, COAEpPKAILYI0 B KauyecTBe YacCTHOro ciayuas (IpH
TEX WJH HHBIX KOHCTAHTAaX PaBHBIX HYJIIO) BCe peajbHO MBICAHMBIE
MEXaHH3MBl IIDOTEKaHHs IHAEMHH. AHAJIOTHYHYIO 3ajayy CTaBHJH
nepen coboit JIunH ¢ coaBropamu (Lynn et al., 1970), BripaboTas-
IIHe «COTJIACOBAaHHYIO» 3MHAEMHOJIOTHYECKYIO MOJeJb 3HIEMHH.
Mue kaxercs, OHAKO, YTO 3Ta MOJe/b He obJajaeT NOJKHOH CTe~
NeHblo OGLIHOCTH.

Mpo6seMbl HCYE3HOBEHHS IHAEMHH

YcioBueM HMcue3HOBEHHSI SBJSETCS HEKOTOPOe HePaBeHCTBO, CBSI3bI-
Baloulec KOHCTAHTLI CKOPOCTeHl MOJeJH; IIPH BbINOJHEHHH 3TOro He-
paBeHCTBa 3HAeMHs OyaeT Hcye3aTh, IPH HADYLIEHHH — HeT.

3HaHHe U aHaJH3 YCJIOBHS HCYE3HOBEHHS NMO3BOJSIOT yCTAHOBHThH
B CJyyae HeHcye3alolled 3HIeMHH ((PaKTHUYECKH PaCCMOTPEHHOI, Ha-
npumep, Pe-Beite ¢ coaBropamu (Re Velle et al., 1967)), 3a cuer
H3MEHEHHs KaKHX HMEHHO KOHCTAHT CKOPOCTeH MOXKHO ObicTpPee HJIH
JelleBJie BCErO NMEPeBEeCTH 3HAEMHIO B peXHM Hcye3HoBeHHs. M Ha-
obopot, B cayuae Mcuesamolleii 3HAEMHH HHTEePeCHO 3HATh «3amac
YCTOHUMBOCTH» CHUCTEMBI, H 32 CUET M3MEHEHHS KaKHX HMEeHHO KOH-
CTaHT 3Ta YCTOHYMBOCTb MOXKET OBITh HapyllleHa H 3HIAEMHS HauHeT
pacnpocTpaHsATbCsA 1O NONMYJISUHH.

dopmanbHo npobJjeMa (aHaJM3upyeMasi HHXKe Ha IpHMepe MO-
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Puc. 9. Bo3MOMKHble THNB (@—¢) 3aBHCHMOCTH PeXuMa YCTOHYHBOCTH SHIASMHH OT
KOHCTAaHT cKopocTell S; W BeMuuHbl x=0aQ (nonpobHee cM. TeKCT)

A¢— paBHOBecHOE 3HaYeHHe YHCAa BCeX 3aparKeHHBX MHKOGaKTepull; Aq=0 — HyJeBO€ DaBHO-
BecHe YCTOHUYHBO, SHAEMHsS Mcue3saer, AoF0 — HyseBoe paBHOBecHe HEYCTONYHBO, SHAEMHS He
HCUe3aerT. S[lo. aQ|o—Kpmmecxue 3HAYEHHS, NpPH KOTOPHIX NPOHCXOAHT mepexon oT yctoit-
YHBOCTH K HeYCTORYHBOCTH M Ha060pOT

menn (2)) CBOAHTCS K M3YYEHHIO YCJOBHH, NIPH KOTOPHIX IOJOKEHHE
paBHOBECHS CHCTEMHI (2)

N=Q, I=R=C=0 (23)
6yaeT yCTOMYHBO.

1. Bonpoc 06 yCTOHYMBOCTH TeCHO CBSi3aH C BONPOCOM O BO3-
MOXHOCTH CTallMOHAPHOTO COCTOSIHHSI 3HAEMHH, T. €. C BONPOCOM O
poamoxHocTH Henyaesoro (/, R, C)5<0 nonoxeHus DPaBHOBECHS B
cucreMe (2). COXUB TPH NOCAEAHHX YPaBHEHHs (2), Mbl IIOMYuHM

1+ R+C=A=aNC—kI—bl—gR—pC. (24)

HonycTuM cHayana, yTo obulasi YHCIEHHOCTb NOMYJALHH Q=const.
PaccMOTpHM JHHEHHYI0 cHcTeMy (4), A% KOTOPO#H

I=R=C=0 (25)
— @IHHCTBEHHOE IIOJOXKEeHHe DaBHOBECHS, NMPH MAaKCHMaJbHO BO3-
MoxHoM 3nauennu olN, T. e. nipu aN=aQ. Eciu Bce KOPHH BEKOBO-
ro ypaBHEHHs 3TOH CHCTeMbl OTPHIUATEJbHBHI, TO SICHO, YTO paBHOBE-
cue (25) ycTOHUHBO M 3HAEeMHS OyJeT HCUE3aTb. Ecau y atoro ypas-
HeHUsl eCTb KOPEHb C TOJOXKHTENbHOH NEHCTBUTENBHON HaCThIO, TO
paBHOBECHe HEYCTOHUHBO W 3HIAEMHsi HCUE3HYTh HE MOXET; NepeMen-
ubie I, R, C 6ynyT yBenuunsathbes, a N — yMeHbIIAThCS 10 T€X NOP,
noka He craHeT A=0 u cHcTeMa He NPHAET B PaBHOBecHe, onpene-
asieMoe 6alaHCOM MEXIY UHCAOM HHOHUHPYEMBIX H3 TPYIIBl N n
YHCJOM YMHPAIOUIHX H GHOJIOTHUECKH BHI3JOPABJINBAIOLIKX H3 TPYII
I, R, C (puc. 9a). OTMeTHM, 4TO TeM CaMbIM MOAeab (2) omuchIBaeT
(aKT HepacIpOCTPaHEHHs SHJAEMHH Ha BCIO NONYJALMIO Aaxe B CIy-
yae HeHCUE3HOBEHHS.

MOXHO BBIIBHHYTH THIOTE3Y O TOM, YTO [0 NMOCJAEAHHX ReCATHIIE~
THiL 3HJeMHs B Pa3BUTHIX CTPaHax He ucuesasna (B CMbICHe yCTOH-
YHBOCTH paBHOBecHs (25)), HO HAXOAHJIACh B «KBA3HPABHOBECHOM>
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coctostiun ([, R,, C,). D10 cocTOsiHHE MENJIEHHO 3BOJIOLHOHHPO-
BaJIO 32 CueT M3MEHeHHUs YHCAECHHOCTH IIONYJSUHH H KOHCTaHT CKO-
pocTeii. 3aTeM NPOM30IUE] Pe3KHH CKayOK B 3HAYEHHSIX KOHCTAHT
3a CcueT yJyylleHHs CaHHTapHHX YCJAOBHH, YCJOBHH KH3HH M H300-
perenus aHTHGHOTHKOB. PaBHOBecHe (25) craJsio yCTOHUHMBHIM, H MBI
HabJI0flaeM yXe He H3MEHeHHEe <«KBa3HPaBHOBECHOIO» COCTOSIHHA,
HO peJlakCallHi0 CHCTEMBl K YCTOHYHBOMY paBHOBecHIO (25).

3a cyueT H3MEHEHMS YHCJEHHOCTH NMONYJSLUHH — AJsi KOHKPETHO-
cTH npu pocte Q — U NpH HEM3MEHHBIX KOHCTAHTAaX CKOPOCTeH CH-
creMa OyJieT CTaHOBHTbCA MeHee ycroHuuBoH (puc. 9, a). Ecau sror
POCT NPOHCXOJHT Ha (OHe HCYE3HOBEHMs IHIEMHH, T. €. ecian aQ <<
<oaQ|,, TO PAaKT HCYUE3HOBEHHs 3aBHCHT OT TOTO, «KTO CKOpee» —
ycreeT JIH 9HAEMHS HCYE3HYTh (Hanmpumep, 10 cocTostHus A=1uen —
3TO NPOH30LIIO0, HapUMep, COrJIacCHO HelXaBHeMy coobuenuio BO3,
¢ 3HJeMHuel oCNH B A3HH) [0 JOCTHXKEHHS BEJIHUYHHON Q) rpaHHUbI
ycroiiunsoctH aQ|,, WK He ycmeeT; B IOC/JEIHEM CJayuae, ecaH OT-
BJIEYLCA OT BO3MOXKHBIX (AYKTyallHd 4YMCJIEHHOCTH, NPOH3OHAYT
BCIBIIIKA H paclpocTpaHeHHe 3HAeMHH. C TOYHOCTBIO 70 HEKOTOPBIX
TeXHHYECKHX JeTajiei NpHBeleHHHle cOOOpaKeHHsi CIPaBeJJHBH H
JUist paciuupeHHoi momesu (20).

2. [TepeiineM K o6CyXKIeHHIO COGCTBEHHO YCJOBHSI HCYE3HOBEHHS.
BekoBoe ypaBHeHHe cucTeMH (4) MMeeT BHI

M +a, (S)A+a, (S, )M +a,(S;, x)=0. (26)

Koad¢uuueHTs ero 3aBHCAT OT KOHCTAHT CKOpocTeH, 0603HaueH-
HBIX yepe3 S; U oT x=aN. a5 KpaTKOCTH Mbl He O6yIeM NPHBOAHTh
SIBHBIH BHJ| 3THX 3aBHCHMOCTEH, KOTOpPbIE HAXOAATCS MO OOLIeH3BeCT-
HBIM NpaBu/jaM. YpaBHeHHe (26) uMeeT oTpHUATeJbHbie NEHCTBH-
TeJIbHbIE YaCTH KOpPHell A (paBHOBecHe (25) ycTOHYHBO, SHIAEMHS HC-
ye3aeT) NpH

a,a,—a,>0, a,>0 27)

M XOTsi Obl OAHY NOJIOXKHTEJBHYIO JefiCTBHTEJbHYI0 4acTb (paBHO-
BecHe (25) HeycTOHYHWBO, SHIEMHsS He Hcue3aeT) NPH HapyLIeHHH
OJIHOTO M3 HepaBeHcTB. [IpM OJHOBpEMEHHOM H3MEHEHHH HECKOJb-
KHX KOHCTaHT CKOPOCTEH YCJOBHSI HCUE3HOBEHHs NAIOT BeCcbMa pas-
HooOpa3Hble 3aBUCHMOCTH OT 3THX KOHCTAHT, KOTODHle He HMeEeT
CMBbIC/Ia aHaJH3HPOBaThb B oblieM Buie. Mul nmpHBeleM JHIIbL 3aBH-
CHMOCTb YCJIOBHH MCYe3HOBEHHsS] OT H3MEHEHHsS KaXXJOH KOHCTaHTHI
B OTJeJbHOCTH.

Cpenn Bcex KOHCTAHT BeJIMYHHA x=alN 3aHHMaeT ocofoe noJo-
XKeHHe — ee yBeJHuuyeHHe 6e3yCJOBHO NPHBOAUT K HeyCTOHYHBOCTH, a
yMeHblIeHHe — Ge3yCJOBHO K YCTOHYUHBOCTH paBHOBecHs  (25)
(puc. 9a).

3aTeM WAyT KOHCTaHTH R, g, p, b, yBe/iHueHHe KOTOPBIX B KOHIE
KOHLOB (IPH CTPEMJIEHHH K ©0) IDHBOAMT K YCTOHUMBOCTH, HO 10
3TOr0 cHucTeMa MOXKeT NpoHTH uepe3 006/1acTh HeYCTOHYHBOCTH
{puc. 98, 2); npH yMeHbIUEHHH ITHX KOHCTaHT K 0 BO3MOXKHA yCTOi-
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Puc. 10. Ilpeanonaraemelit nyTsb,

B Koopnumartax (xf--g+p), me- m
pexona 3HIeMHH B pexuM wHc- O U,
yesHoBenus:  AAs  COBETCKOro -
Coio3a; «panbie» — 30—40 aer Dénacms weyemol viomu /
Hasaj s
; /
qav
41 ’q\lﬁgv /
WO Dpacms
. W U}”‘ | yemodvubocmu
e LXHJ“ ’.“-,“q) v
Zr A AT
7enepb
1 L 1
47 42 43 (g+p)

YHBOCTh HJIH HEYCTOHUMBOCTb, B 32BHCHMOCTH OT 3HAaueHHMH OCTa/ib-
HBIX KOHCTaHT.

Y, naxoHen, yBeauueHHe WJIH yMEHbIIEHHEe KOHCTAHT A, 7, e, g He
NPHBOAHT C TapaHTHe# HH K YCTOMUHBOCTH, HH K HeyCTOHYHBOCTH —
pe3ysbTaT HX M3MEHEHHS IIOJHOCTBIO 3aBHCHT OT 3HAYEHHMH OCTaJb-
HBIX KOHCTAHT, T. €. BO3MOXKHEI BCE€ BaPHAHTH puc. 9.

ITonuepkueM, 4TO Bce CKasaHHOE O 3aBMCHMOCTH YCJOBHSI HCye3-
HOBEHHSI OT KOHCTaHT CKopocTeil — He 6oJsiee yeM MPHHIMNHAJbHAS
BO3MOXKHOCTb. B peasbHBIX YCJOBHSX, AaXe € yyeTOM pPeruoHaJb-
HBIX Pa3JIMUHi B NPOTEKAHUM IHIEMHH, MHOrHe H3 3THX BO3MOXKHO-
cTefi MOTYT OKas3aTbCs COBEpIIEHHO HePeaJHCTHYHBIMH 32 CYeT Or-
paHHYeHHNM B KOHCTAHTAX CKOpoCcTeH (SICHO, HanpuUMmep, 4TO
b<<g<<p, f<<r u uTo 3HaueHue % AN TyOepKyJje3a MeHbLIe, 4eM
1151 XOJIEPH).

3. MuTepecHO NMPOU3BECTH OLEHKY YCJOBHA HCUE3HOBEHHs 3HIe-
vun B CCCP amas nacrosuero MomeHTa. [Ipexjae Bcero ajs KOH-
CTaHT CKOPOCTeH, HCIOJBb30BAHHBIX HJIM HaHAEHHBIX B XOJe MOJroH-
KH MojeaHu (2), 3To ycJOBHe BHINOJHSETCSH (MOJNOXKEHHEe «Temnepb»
Ha puc. 10), T. e. cornacHo MOJeJH SHAEeMHs HCYe3aerT.

ITone3Ho HafiTH B SIBHOM BHJe YNPOIUIEHHOE YCJOBHE HCYE3HOBE-
uus (27), cynTas, 4To BCe KOHCTAHTH CKOPOCTefl H3BECTHH C TOYHO-
cTbio B 2—3 pa3a (KpoMe TOYHO H3BECTHBIX KOHCTAHT g, p). Kak no-
Ka3HBAIOT OLIEHKH, TepBOe HepaBeHCTBO B (27) BhINOJIHAETCS € 60J1b-
IIHM «3aMacoM», TaK YTO yCJOBHE HCUe3HOBEHHS CBOXUTCS K Hepa-
BEHCTBY @,o(S;, %) >0, npHHHMAIOIEMYy IOCJe YNPOLIEHHH BHJ

(8+p) (k+b)—xf>0. (28)

DT0 yCJa0BHE JONyCKaeT HArVIAAHYIO «(pH3HUECKYIO» HHTEPNPEeTaUHIO:
IJI5i HCYE3HOBEHHS 3HJEMHH IPOH3BEfleHHE KOHCTAHT <«yXola» H3
cocrosuuit I, C—(g+p) (k+b) nonxHo GeiThb GoJibllie IpOH3Bele-
HHS KOHCTAHT «npuxoma» — xf. VHTepecHO OoTMeTHTb, YyTO 8 yCJO-
Bue (28) B nepBoM NpHOJHKEHHH He BOIUJIH KOHCTAHTHI, OTHOCAILHE-
csl K COCTOSIHHIO R.
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Ecau npuHATL, YTO KOHCTAHTH CKOPOCTEH OHOJOrHYECKOro HaJe-
yeHHs (k) u cMepTH (D) HECHJbHO MEHSIIHCH B IOCJEIHHE AeCsATHIe-
THsl, TO OCHOBHYIO DOJIb B nepexoje OT HeyCTOHYHBOCTH K YCTOHYH-
BOCTH JOJKHbl OBIIH CHIrpaTth BeJu4YHHbl g-+p H . BosHukaer
BOIPOC 0 «NMyTH» B KoopAHHaTax g+p, »f (puc. 10), mo KoTopomy i
CCCP npoucxoius1 Nepexof B PEXHM Hcue3HOBeHus snpemuyu. Cu-
cTeMaTHYeCKHi 0630p HeOOXOAHMBIX JAHHBIX JOJI)KEH COCTaBHTh
npeaMeT OTAEeJIbHOH DPaboTH, MO3ITOMY HPHBEINEM JIHLIL NPUOIHKEH-
Hble oneHKH. TpH-ueThIpe HecATHJETHS Ha3aj CyMMapHas CKOPOCTh
otroka u3 cocrostHus C, g+p, Obljia Goablue, yev ceiuac (~0,35)
3a CueT BBICOKOH TOrAa JeTasbHOCTH (p~0,25); H3AeyHBaeMOCThb
I/ TOTO BPeMeHH MOXHO NpHHATb paBHOH g~0,l1. Ilocae npouc-
IIeJIIero «CKayka B KOHCTaHTax» (CM. BBIIIE) COOTHOILEHHE MeXAy
g ¥ p crajo npubausutespbHo o6patHIM, p=0,05, g~0,2, a ux
cyMMa yMeHnblinjace. OTclofila cjefyeT, 4YTo nepexoji B o6xacTh yc-
TOHYMBOCTH NPOU30LIE] B OCHOBHOM 32 CYET yMeHbIUEHHS BEJUYKHbI
xf, T. €. IPOH3BeJeHMsT KOHCTAHT «IPUX0Aa»; H3 puc. 10 BHAHO, yTO
IJIS1 AOCTHXKEHHsI YCTOHYMBOCTH xf NOJXKHO OBJIO YMEHBIIHTCS IO
KpaiiHe# Mepe no 4-10~°. Bompoc 06 H3MeHEeHHH % M [ — Kax10# B
OTIeJBHOCTH BecbMa cioxeH. Bennunna x=aN pacrer ¢ poctom N,
T. €, IIPH HCYC3HOBEHHMH SHAEMHH, U YMCHbIIAETCS NPU YMeHbIIEHHH
a, KOTOpOE NPOUCXOAHT B OCHOBHOM H3-3a YJYYLIEHHS JXHJIHLUIHBIX
yCJAOBHH (yMeHbIlIeHHe YHCIa KOHTAKTOB), YMEeHbIIEHHS KOHTArHO3-
HOCTH MHKOOAKTePHH U CpPelHeH MacCHBHOCTH OallH/J0BBIAENIEHHS
GoabHbIX. Beanyuta [, BATMMO, CHIBHO yIaJja 3a 3TO BPeMs 3a CueT
YBEJMUCHHUS CPEIHErO BPEMEHH, NPOTEKalollero oT 3apayKeHus A0
3aboJsieBaHusl, H 3a cYeT BaKUWHAUHH., B HacTOSIIMA MOMEHT, CO-
raacHo mozean (2), f~3-107%, tak uto npu (R+b) ~0,02 x,p0n ~
~ 10 (310 cooTBeTcTBYeT pHCKy MH$HUHPOBaHHs ~ 8% B rox), uro
BTpoe 6oJbllie 3HAUeHHs, UCIOJb30BAHHOTO NpPH IOATOHKE MOJEJH.
Taxnm oGpasoM, ceiiuac y suaemun B CCCP Becbma Goablioli 3a-
mac ycTOHYHBOCTH.

3akJawouenue

Hawm kaxeTcsl, 4TO IPH HAcTOSLLEM, CPABHHTEJbHO BBICOKOM YPOBHE
3HaHH#A 00 SHAEMHH NAHHAMHYECKHE MOJEJNH SIBJAIOTCS BecbMa 3¢-
(EeKTHBHBIM OpyJ¥eM ee HccjefoBaHHf. IIDH3HAKOM 3TOrO CJAYXKHT
BO3MOXKHOCTb ()OPMYJHDPOBKH C IIOMOLIbIO MOJEJeld YeTKHX BONPO-
coB (aJpTePHATHB) O MeXaHH3Me 3JHJIEMHH H NOJY4YeHHs KOJHYecT-
BEHHBIX Pe3yJbTaTOB NpPH Pa3yMHBIX OrpaHHueHHsx. Bce 3rto sBASA-
ercsl cJeJCTBHeM TOro (pakTa, YTo IO CPaBHEHHIO ¢ GOJBIIHHCTBOM
«TIONYJASIUOHHBIX> CHCTEM 3HAEMHA TyOepKyne3a nmpeicTaBiser co-
601 «XOPOIIO PacCYUTbIBaeMblii» cayuai .

I 3aMeTnM, uTO noctpoeHHas B 3Toil pabGoTe Mojaeab NpeiacTasiser coGoi BecbMa
PEAKHil NpHMep KOJH4YECTBEHHOH IIPHJIOXKHMOCTH H3BECTHBIX <«BOJbLTEPPOBCKHX»
YPaBHEHHH NOMYJALHOHHOH JHHAMHKH, HCHOJb30BaHHE KOTOPHX B 3KOJOTHH HO-
CHT B OCHOBHOM HJIJIIOCTPATHBHBI XapaKTep.
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Cka3aHHOe I03BOJISET BHIPA3HTh HalleXkK Ay, 4YTO B HacTosllee Bpe-
Mf IHHaMHYecKHe MOJesH SHAEMHH MOTYT SIBUTbCH CIIOCOGOM Opra-
HH3alMH ee lleJleHaNpaBJeHHBIX HCcaeLoBaHUH. TOJbBKO ¢ MOMOLIBIO
KOJIHYeCTBeHHOH MOJEJH MOXKHO Yy3HaTb, KAKHe KOHCTAHTBI CKOPO-
cTell cuJbHee BCero BJHSIOT Ha HHTepecyIOllyio Hac YacTb SHIAEMHH
H C KaKOH TOYHOCTBIO OHH JIOJIXKHBEI OBLITh H3MEPEeHBl AJS MOJY4YEHHS
TpefyeMoil TOYHOCTH B OTBeTe. Be3 Mojesu Takue H3MEPEHHs IIpo-
BOZSITCS «BCJCNIYIO».

IIpumep, Ha KOTOPOM BHIHA OTHOCHUTE/bHAsi BAXKHOCTh KOHCTAHT
- CKOPOCTeHl B HCCJAEAyeMOM aclekTe 3HAEMHH, NpPeACTaBaseT coboi
yHpoIIeHHOe ycJI0BHe Hcue3HOBeHHs (24). Kak okasasock, poJb KOH-
CTaHThl GHOJOTHYECKOTO BbI3JOPOBJIEHHUSI Ipynnbl / TakoBa e, Kak
{1 pOJIb KOHCTAHThHI H3J/ICUEHHS g H PHCKAa HH(HUHPOBAHHS %; KOHCTaH-
Ta B cyluecTBeHHA TaKXe C TOYKH 3DEHHsS BJHSHHS HA TeMIbl Ilaje-
ausg uyHcaa HHbuuHpoBaHHBIX. OfHAKO B 0OLIeM TNOTOKe HAayYHBIX
HCC/IeIOBAHHH 3HIEMHH KOHCTAHTe R OTBOAMTCSA [aJIeKO He IlepBoe
MecTo, 2 B HMEIOLIHXCA MOAeNAX 3HAeMHH npouecca {—N HeT BOBce.

IIpuMep uyeTko#i aJbTepHATHBH, K KOTOPO# IpHBeJa JHHaAMHue-
CKasi MOJeJb, COJEPKHUTCS B TpPeTbell yacTH paboTel — oObsCHEHHE
HabJ/10laeMBIX TEMIOB NajeHus yucja 3a60JeBalOIIMX HJIM BBeJe-
HHEM HHTEHCHBHO NpOTeKalollero mpouecca R—-I, unu BBeleHHeM
KOHCTAHT CKOpocTedl 3a6o/ieBaeMOCTH f, 7, 3aBUCSLIUX OT BPEMEHH,
HJIH CMeHOH Mojesu 3a60/eBaeMOCTH.

2. XoTsi mpakTHYecKHe NPHJOKEHHS MOJEeJbHBIX HCCeJOBaHHA
sHaeMuu TybepkyJseza B CCCP sBasiorcs moka aesom OyAyllero,
CKaxKeM KOPOTKO 006 OCHOBHBIX BO3MOXKHOCTSIX, IPelOCTaBJ/seMblX B
3TOM OTHOLIEHHH AMHAMHYECKUMH MojejsiMH. Eciu He cuurtaTh oue-
BHJIHOTO NMPAaKTHYECKOTO IIPHJIOKEHHS — NPOTHO3a NHHAMHKH 3H[E-
MHH, TO TaKHX BO3MOXKHOCTeH, NO-BHAMMOMY, JABe. Bo-nepBbix, —
npejcKa3aHHe pe3y/bTaTOB BO3JCHCTBHA Ha pa3jHYHBIC CTOPOHHI
sHAeMUH (mpouecc HHQHUHPOBaHHs, 3a60/eBaHHS H3 PAa3JIHUYHBIX
SMHUIEeMHOJNIOTHUECKHX COCTOSIHHH, KaK HX Ha3blBalOT (PTH3HATPHI —
«TpYNI pUCKa» H T. 1.). Bo-BTOpBIX, H 3TO GoOJiee CJIOXKHAas 3aja-
ya,— BbIpaboTKa crenu¢puyecKoro IJs KaxaoH SNMHAEMHOJOrHYe-
CKOH ob6cTaHOBKH Habopa neACTBHI 1o 6opble ¢ IHAEMHUEH — CTpa-
Terun GopbObI; 3Ta 3amaua TpebyeT (HOPMYJHPOBKH TOFO HJH HHOTO
«KPUTEPHS ONTHMAJbHOCTH» BO3JefiCTBH.

B 3akJ04eHHe CYHTAl0 CBOMM NPHSITHHIM AOJIOM I0GJarofapuTb
H. 0. Mapryauc, T. B. ®eotdanosy u E. A. Tunabypra 3a unrtepec
K paboTe u 0OCYXAeHHE PA3JHYHBIX ee aCIeKTOB.
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O MEXAHU3ME COXPAHEHHSI HEPABHOMEPHOCTH
B NPOCTPAHCTBEHHOM PACHNPEJNEJIEHUH OCOBEH

E. d. ®pucman

(UHcTHTYT aBTOMATHKH H npomneccos ynpasiaenHs JIBHIY
AH CCCP, Bi1ajHBOCTOK)

IOna mopasasiiouero GONbIIHHCTBA BHAOB IKHBOTHBIX XapaKTepHO
HepaBHOMEPHOe IIPOCTPAHCTBEHHOe pacmpefiejeHHe ocober mo ape-
ajgy, 3aHMMaeMOMYV HEKOTOpOH mnomynasinded Buiaa. B psage cayuaes
mono6Has HepaBHOMEDPHOCTb OnpefesisieTcss CBOHCTBAMH apeaJia HJH
3TOJIOTHYECKUMH  XapaKTEPHCTHKAMH JAHHOTO BHAA JKHBOTHBIX.
Ozuako yacro HabJIORaeTCd HEPaBHOMEPHOCTb pacripefeseHHs 0COo-
fefi Mo CpaBHUTEJbHO oOAHOpoxHOMY apeany (Omywm, 1975), u 3ty
HepaBHOMEPHOCTb He YJaeTCs YAOBJETBOPHTEJbHO OOGBACHHUTL Ha
OCHOBe NOBENEHYECKHX XapaKTCPHCTHK XXHBOTHBIX. Ha ocHoBe 3TO-
JIOTHYECKHX JaHHBIX TaKXe He BcerAa yAaeTcss OODBbACHHTb IHKJIHYE-
CKHe H3MEHEHHS] YHMCJeHHOCTeH, KOTOphle BBI3BIBAIOTCSI MHIpalHOH-
HbHIMU NepeMellleHUsIMH ocobell mo apeaay BHAa. EcTtecTBeHHO, 4TO
NOHCK MeXaHH3Ma BO3HHKHOBEHHSI HEOJHOPOAHOCTEH IIJIOTHOCTH Npe-
CTaBJIsSIeTCST BECbMa BaXKHBIM C TEOPETHYECKOH TOYKH 3penus. Bmecre
C TeM 3TO ABJSETCH aKTyaJbHBIM H C NPAaKTHYECKOH TOYKH 3peHusd,
TaK KaK HEOLHOPOAHOE NPOCTPAHCTBEHHOE pacnpefeseHHe o0coOel
XapaKTepHO /151 MHOTHX LEHHbIX B MPOMBICJOBOM OTHOIIEHHH BHIOB
(KonoBausioB u np., 1975). Heo6xoauMo usyuaTb 0ocoOEHHOCTH pacce-
JeHUs TaKHX BHAOB, IOCKOJbKY 3TH OCOOEHHOCTH CHJIBHO BJIMSIOT Ha
XapPaKTEPHUCTHKH ONTHMAaJIbHOH 3KCIJIyaTallHH.

B nauHolf paGoTe NMPHBOAHTCSA OJAHH H3 BO3MOXKHBIX MEXaHH3MOB
COXpaHeHHs HepDaBHOMEDHOCTH pacnpeleseHHs ocobeil B nomyJsi-
uMsAX, OOHTAIOIUX HAa OJHOPOAHOM apeaJtie, H 060CHOBbIBAETCS Mpe-
N0JIOXKEHHe O TOM, YTO HepaBHOMEPHOCTb B paccesieHHH ocobell MO-
XKeT 6LITh BbI3BaHa TOJIbLKO B3aHMOJEHCTBHEM IIPOLECCOB pocTa NO-
NyJasiliH ¥ MHrpauluu ocobed. B cayuae ce30HHOH MHrpanuu npu-
BOAHMTCS BO3MOXHBI MeXaHH3M BO3HHKHOBEHHS IUK/JIHYECKHX PEXH~
MOB JMHAMHKHM YHCJEHHOCTH MO apeany BHAa. CielyeT OTMETHTb,
410 mpobsaeMa 06DbsACHeHHS BPEMEHHHIX H NPOCTPaHCTBEHHBIX KoJe-
6aHUfl YUCIEHHOCTH, HabJIOfaeMbIX B MOMYJSIIHSIX MHOTHX XKHBOT-
HBIX, pellaercss AaBHO. HamboJsiee HHTepecHble peXXHMbl HAHHAMHKH
yHCJeHHOCTH monydeHnl I'. @. Tayse (1934, 1935) B ksmaccHueckux
9KCIIepHMEHTaX IO KOHKYPEHIHH MHKPOOPTaHH3MOB H NPH HCCJAENO-
BaHHH CHCTeMbl XHLIHHK — XXepPTBa. DTH 3KCHEPHMEHTbl NPHUBEJH K
¢bopmynupoBanuio «npuHuuna [ay3e» 0 KOHKYDEHTHOM BBHITECHEHHU
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1 NPOAEMOHCTPHPOBAJIH BO3MOXKHOCTD KOJ1e6aTEeNbHbIX PEXHMOB JH-
HAMHKH YHCJEHHOCTH B CHCTEMe XHLIHHUK — XKepTBa. B Hacrosimiel
paboTe LEeMOHCTPHUPYETCS BO3MOXKHOCTb KOJe0aTeJbHbIX PEXHMOB B
OJHOBHIOBOH CHCTeMe MHIDAIHOHHO CBSI3HBIX NOMYJSUUA NPH KOH-
KYPEHTHBIX B3aHMOOTHOLIEHHSIX MeXJy OCOGSIMH H HaJHUHH CyLIecT-
BEHHOH 3aBHCHMOCTH BOCIPOH3BOAHTENbHOH CIIOCOGHOCTH HOMYJISIIUE
OT NJIOTHOCTH.

B pa6ore A. 1. Baspikuna (1969) Obl1a moctpoeHa MoJesb IH-
HAMHKH YHCJEHHOCTH H30/HPOBAaHHOH MONYJsLMH, B KOTOPOH cHo-
co6HOCTb 0cobeil K pPasMHOXKEHHIO CYHIeCTBEHHO 3aBHCHT OT ILIOT-
HOCTH MNOMYJSILHH, H ObIIO NpPEeNJOXKeHOo cjelAylollee Axdpdepennu-
aJbHOE ypaBHEHHe, ONHUCHIBAIOLlEe H3MeHEHHEe UHMCJAEHHOCTH JIOKa.b-
HOHl MOoNyJasiUUH

. ¥2

x= — bx —cx?, (1)

a-x
rjle @ — IOCTOsIHHASI, HMeloLlasi pasMepHOCTb, YHCJAEHHOCTH; b —
K03((HUIHEHT ecTeCTBEeHHOH CMEPTHOCTH; € — KO3 (DHLUHUEHT BHYTPH-
BUIOBOH KOHKYpeHIHH; B — Ko3P(PHUHEHT NPONOPUHOHAJIbHOCTH.

Beanunna e(x)=~kx*/(a+x), xapakrepusyiomas IPHPOCT OCO-
6ell B MOMYyJISII{HH, UMeeT YeTKUH OHOJIOTHYECKUH CMBICT, H ee BBeJe-
HHe B ypaBHeHue AMHAMHUKH o6ocHoBaHO A. JI. BasbikuubiM (1969).
ITonuepkueMm, uto npu OOJbIIHX 3HAYCHHSAX YHCJIEHHOCTH, KOrjaa
X>a, BeauuuHa e(x) 6JHM3KA K TPAaAHLHOHHOMY BHAY: &(X)~ kX,
a MpH MaJbX 3HaYEHHUSX YUCJCHHOCTeH X< a 3Ta BeJHYHHA NPHOJH-
JKeHHO NPONOpPILHMOHAJbHA KBAaApaTy 4Hcaa ocobeil e(x) ~klax’.

JleficTBUTENIbHO, B MAaJIOYHCJEHHBIX INONYJAANUSX, 06,alalouX
10JIOBO# CTPYKTYpOH, BEPOSITHOCTb POXKJIEHHUS JIeTEHBIIIa 3aBHCHT OT
yycsa BCTped ocobeil, B TO BpeMsT KaK B MHOTOYMCJIEHHBIX MOMYJsi-
[HsIX 3Ta BEPOSTHOCTh JIHHEHHO 3aBUCHT OT YHCJIA CAMOK.

Ilpu k>2ac+b ypaBHenue (1) HMeeT TPH JeHCTBHTE/IbHbIE HEOT-
pulaTe/ibHble CTaluoHapHble TOUkH: Xx=0, x=A u x=1B, rae

A= k—ac—b— V (k—ac—b)> — 4abc

o 2c ’
B k—uc—b+ Vik—ac—b?—dabc
2¢
slcuo, uto A<<B. MoxHo NMOKa3aThb, YTo x=A — HeycroiiuuBas cra-
uMoHapHas touka, a x=0 u x=B — ycroiiuusbie. Ecain x>A, 0
YMCJIEHHOCTb TIONMYJsilUK OyJeT MOHOTOHHO BO3pacTaTh JO MaKCH-
MaJbHO BO3MOXKHOM cTalMoHapHOM uucaenHoctd B. Ecau x<<A, To
MonyJIAIHsA BHIMHDAET, ee YHCJIEHHOCTb NajfaeT A0 Hyas. Takoi TpHr-
repHbIM XapakTep NMHAMHKH UHCJEHHOCTH He pa3 OblJI OMMCaH MJsA
peajbHbix momyJsiuuit. [ToaToMy npuBejeHHass MOAeJIb BeCbMa HHTe-
pecHa, a ee pa3BUTHe MHOroob6elaloe.

B nanHoit paGoTe Hac OyldeT HHTepecoBaTb AHHAMHKA YHCJEH-
HOCTH H€ OT/JeJbHOH MOMYJSAUHH, 2 HEKOTOPOH CHCTEMbI OJHOPOAHBIX
nonyJsauHil, OGUTAIOIHUX HA OJHOMEPHOM apeajie H CBA3aHHBIX APYT

146



¢ APYroM MHIpalHOHHBLIMH MoToKamu (puc. 1). ByneM cuutarth, uTO
KaxJas MOMYJsLUHS CB3aHAa C ABYMs COCEXHHMH H BCe NMOMYJSIUHH
BLITAIHYTHl B IIPOCTPAHCTBE B HEKOTOpYio Hemouky. [lycTs B KaxXIo#
MOMYJASIHE TIPOLECCH Pa3MHOXKEHHS U rubesd NPOHCXOAST B COOT-
BeTCTBUH C ypaBHeHUeM (1) M MyCTb X; — YHCJEHHOCTb i-H NOMYJsI-
LMH; TOFJA, VUMTBIBAsi MHTPALIUOHHBIE NPOIECCH, NOJIYYaeM caelylo-

5T, bz; bz; bZ;y bxy,

e - e - S

bz, bz, bz; gy b 4z, g

Puc. 1. [lenoyka MMrpallHOHHO CBSI3aHHBIX NONMYJSLHH

Yyl CHCTEMY YypaBHEHHH, ONHCHIBAIOIYIO AHHAMHKY YHCJEHHOCTeH
3THX NONYJIALHUH:

B3 2

X =————bxy—cx; — m(x; — x,);

a+x1
. kx?

i 2 .

Xp = ——— —bx; —cx; — m(2x; — Xioy — Xin); @

u+x;
. kx?
Xn= ——— — bxy — CXp — M (Xn — Xn_,)

a-tx,

(=23, ....,n—1),

rae m-— Ko3Q(PHIHEeHT MUTpallHH, ONHMHAKOBBIA I/51 KaXJ0ro nepe-
xozna. B naabHeiinieM Mbl 6yieM HCNOJAb30BaTh B KayecTBe NepeMeH-
HBbIX He aGCOJIIOTHBIC, a OTHOCHTEbHbIE YHCAEHHOCTH NMOMYJISIIMA, T. €.
nepeiileM OT NepeMeHHbIX ¥; K NepeMeHHbIM y;=x;/B. Torna cucre-
MYy (2) MOXHO npeACTaBHTb B BHIE

—syy (th —h) (4 — 1)

!./1= rto —m (Y —Y,);

. — 8Y; (y —h)(yi_1)

Y= : — m(2Yi ~— Yiy — Yin); (&)
r+y;

. —SYp Yy —M) (4, —1)

Yn= In n ! — M (Yn — Yn-1)s
r+y,

rae s=cB, r=a/B, h=A/B.

[Ipu uccnenoBaHWH 3TOH CHCTEMBI YpaBHEHHH OFPaHHUYMMCS Ha-
XO0XJAeHHeM HeKOTOpbIX (6HOJIOTHYECKH HHTEPeCHbIX) CTalHOHAPHBIX
TOYEK M aHaJH30M XapaKTepa ycTOMYHBOCTH 3THX ToueK. Cpasy 3a-
METHM, UTO JJIsI CHCTeMbl ypaBHeHHH (3) ymaercs OTHICKaTb HEKO-
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TOPYIO rIafKyl0 QyHKIHIO, MOHOTOHHO BO3PacTaIOUlyl0 BAOJbL TpaeK-
TOpHUH:
m n-1
L=Z1 et vafar + 3 4 Wi+ Yin) | —

=2

n Yi
-3 S [w + mz], dz. (4)
i=1 rT i

0
STO 103BOJIAET NOCTPOUTb PYHKUHIO JIANYHOBA M pewuTh BONpoc 06
YCTOMYMBOCTH B LEJOM BCEX HaiileHHBIX PaBHOBECHBIX TOYEK CHCTE-
Mbl (2).
PaccMotprM BHauaJie CHTyalHIO, KOTAa Ha 3aMKHYTOM apeale
pacrnoJsioxKensl TOJIBKO ABE NOMY.ILHH, OGMEHHBAIOIHECS] MHIPAHTa-

MH. B 3TOM cayuae uMeeM ABa YpaBHEHHSA:
y — 84y (Y1 —h) (1, — 1)
h= L2 : —m (Y1 — Ya);
4+

()
y —Sys (2 —h) (2 —1)
Yy = — m (Y2 — Y1)-
r+y.

Cucrema (5) MoXeT uMeTb JeBSTb CTALHOHAPHHIX TOYeK. TpH H3
HHX COOTBETCTBYIOT PaBHLIM 3HAUEHHSM IlepeMeHHBIX (T. €. PaBHBIM
3HAYEHHUSIM UHUCJEHHOCTEH 06eHX MONyJsIui).

l. yy=y,=1; 2. Yy=Y,=0; 3. yy=y,=h.

He npuBoas TouHBIX 3HAYEHHH A/ OCTAJbHBIX IUECTH CTAl[HOHAP-

HbIX TOYeK, BbInulieM NPHOJHMKEHHble HX 3HauyeHHs, NpeHeGperas
YjleHAMH TOpAAKa m® 0 MeHblie:

4. ylxl—«%;—, 2:%;5. ylz:l—':-, y,zl—%;
6. ylzh—}—ﬂs—g—t%, yyz"i(r%ﬁ)—;

7. ylz”’—('—j—h)—, yezh+'§(({—2;—;

8. ylzl——-”is_ﬂ, y2=h—in(—rs:j)—;

9. ylzh—m(r—s:_’i, ygzl—-ﬂ%—i.

H3 stux CTAIlHOHAPHBIX TOYEK HauOOJbIUNH HHTepeC A1 Hac MMeloT
uyeTBepras H NdATad. Onn COOTBETCTBYIOT CHTYallHH, KOria B OMHOM
H3 l'IOl‘IyJIHIJ.HfI CTallHoHapHass YHCJEHHOCTb OKa3blBaeTcCs OJIN3KOH K
MaKCHMaJibHOH, a B APYro# — OJH3Ka K HVJIO H IOAAEPKHBAETCS
TOJIbKO 34 CYeT MUTDAIlHOHHOI'O npolecca.

Ilpu HccleAOBaHHM HA YCTOMYHBOCTb IIPHBEAEHHBIX CTAUHOHAp-
HBIX TOYEeK MOJY4YeHbl caefyiolue pesyabraTtsl. I[lepBas u Bropas
CTallHOHapHble TOYKH BCeraa YCTOfWHBbI, 4 TpeTbss TOYKa Bceraa
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HeycTofunBa. UersepTas M naTas CTaLHOHapHble TOYKH YCTOMYHBHI
JHLIb B TOM CJlyyae, KOTAa BHIIOJHSIETCS HEPABEHCTBO

m<m'=min§[ s __SU—hy ] (6)
r(h2)” (r+1)@—h)

Bwmecte ¢ Tem HepaBencTBO (6) sBJAseTCS HEOGXOAHMBIM YCJIOBHEM
MJIsl CYLIECTBOBAHHSI OCTABIUHXCSH 4YeThIPeX CTAIMOHAPHBIX TOYEK
(1mecTb — feBATb), KOTOphIe OKA3BIBAIOTCH HEYCTOMYMBBIMH BO Beeil
o6s1acTH CyLIeCTBOBaHMUS.

Takum 06pasoM, Mpu AOCTaTOYHO Masbix m (m<<m') cHcreMa
(5) HMeeT yeTbipe yCTORYHBbIE CTAHOHAPHBIE TOYKH H Pa30Boe mpo-
CTPAHCTBO 3HAYeHHH IepeMeH- p
HBIX JOJKHO HMETb N0 KpaiHeil s
Mepe YeTHIpe 30HbI MPHTSXKEHHS.

W3 Kaxao# 30HB TPHTAKEHHS
TPaeKTOPHH OYAYT CTATHBAThCA
K COOTBETCTBYIOLEeH cTanuoHap-
Ho#i Touke. KpoMe «ueHTpab-
HOK» HeyCTOHUHBOH cTauuoHap-
HOH TOYKH y,=Y,=h B ciayuae
m<m’® cyllleCcTBYIOT ellle yeTeipe  /
HeyCTOHYHBBIE  CTalMOHAPHBIE
TOYKH, KOTOpbIE JexaT Ha Ipa-

/

e e - ——

HHLAXx o6JacTeli NPHTIKEHHS. ).

da3zonmit moptper cucremul (5)i 7 % 7
npu m<<m' H306paxeH Ha 7
pHc. 2. Puc. 2. $a30BHil MOPTPET CHCTEMBl

ypaBHeHH# (5) npr Maibx Koaddu-

CJIeIlOBaTeJIbHO, NpH ManbIX lHeHTaX MHIPamHH

3HayeHHs X Ko3(¢HUHeHTa MH-
rpalHu B CHCTEME JBYX CBS3HBIX
MONyJAUKHA BO3MOXKHO YyCTOHYHBOE pa3J/HuHe [0 YHCJIEHHOCTH,
T. €. YCTOMYHBBIE COCTOSIHHS, NMPH KOTOPBIX UHCJEHHOCTb ONHOH
NonyJsiudM MaJia, HO He PaBHAa HYJIO, a BTOPOH — BeJIHKa, HO He
NOCTHraeT MaKCHMaJbHOIO 3HaueHHs B. OTo BecbMa HHTEpPECHO,
TaKk Kak NMoA06Hasi HEOZHOPOJAHOCTb Ii0 IJIOTHOCTH OKa3bIBaeTCs
pesyJbTATOM XapaKTepa BOCIHPOH3BOACTBA B MOMYJALUMH H HHUKaK
He CBfi3aHa C HEOJHOPOAHOCTBIO apeaja HJH YCJIOBHH CpeAbl.
[Mo-BUEMMOMY, HMEHHO MeXaHH3M BOCNPOH3BOJICTBA [HampuMep,
omuchBaeMufi (1)] ¥ NPHBOAMT K Pas/HYHIO MO IVIOTHOCTH OCoOei
B pslle peasbHBIX MOMYJISANHI, 3aHHMAIOMX OJHOPOAHBIA apeaJ,—
ABJEHHIO, LIHPOKO 3HAKOMOMY monyasuHoHHcTaM. HHTepecHo
OTMeTHTb, HAKOHEll, 4YTO MOJyuyeHHass KapTHHa AMHAMHKH YHCJEH-
HOocTelf OYeHb HAalNOMHHAeT KAaPTHHY [IHHAMHKH 4YacTOT T€HOB B
cHCTeMe JBYX AMAaJJIeJbHBIX MEHJeJeBCKHX MONyJsAlHH, €eCiu B
KaXJo# M3 TONyJsiuuii ecTeCTBEHHHIH OTOOp HampaB/eH NPOTHB
reteposurot (BaswkuH, 1972).

‘Tlosyuennble pe3yabTaThl Jerko 06061a0Tca Ha caydai n-nomy-
asuni (Ha uenouxy monyasiuuit). Jast cucreMsl ypaBHenHii (3), Tak
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e Kak ¥ 1Js ypaBHeHHH (5), CylleCTBYIOT TPH CTallHOHapHblE TOY-
KH, COOTBETCTBYIOL[HE PaBHbBIM 3HAYEHHAM IEepeMeHHbIX:

1y =1; 2. _1}.-:0; 3. §i=h (nas Beex i).

Kpome TOr'0, NMPH MaJblX 3HAYEHHUAX M CYLIEeCTBYIOT CTallHOHApHbIE
3HauyeHHUs NIepeMeHHbIX, KOTOPble COOTBETCTBYIOT HEOAHOPOAHBIM pac-
[IpeAe/IeHUsIM MIJIOTHOCTH HA apeaJie, HalpuMep:

. l—a,, i=j;
=i, i=j—1j+1
Yi, i:#:]—l,j) j+1!

rae o, =[2(r+1)m]/[s(1—h)], B=rm/sh, y; — BeanuuHbl, NOPsA0K
KOTOPBIX HE MPEBOCXOAUT m?. [[pyrumMu cJOBaMH, CyLIeCTBYIOT HEKO-
TOpble CTAllHOHAPHBIE paclpejle/leH!s JIOTHOCTEH, PH KOTOPHIX NO-
nasisionee GOJNbIIHHCTBO 0COO0€H HaXOAUTCS B HEKOTOPO#H (PHKCHPO-
BaHHOU MomyJasauud ¢ HoMepoM j(l<<j<{m) H B CMeXHHIX C Hell
nomyJasiHsiX, 06pa3yvd CIyCTOK YHCJIEHHOCTH, IPHYEM 11O Mepe yJaaJje-
HHSL OT j-H MOMyJSIUHH YHCAEHHOCTb GBICTPO majaer. AHAJIH3 YCTOH-
YHBOCTH, HCIIONB3YIOUWIMH PyHKUHIO (4), MOKa3bIBaeT, 4TO NpH A0CTa-
TOYHO MaJbliXx Ko3hdHIHeHTaX MHTpaluH, m<m'[2, oNHCaHHad
CTalHOHapHast HEOAHOPOAHOCTh NMONyAsAHHE OyAeT yCTOHYHBA H Cryc-
TOK YHCJIEHHOCTH He 6yJeT pacTeKaThCs O apeaJy.

IMono6uas curyauus nabaonanacs JI. K. Bepuem (Birch, 1957)
IJs1 IIHPOTHOTO paclpejiesleHHss NPHPOAHBIX IONYJALHA CapaHyH
Autroicetes criciata ABcTpanuu.

HetpynHo onucaTb yc/J0BHS CYLIECTBOBAHHSA HECKOJBKHX CTAIHO-
HapHBIX CT'YCTKOB YHCJIEHHOCTH, NPHYEM €CJH 3TH CTYyCTKH pacnoJo-
JeHbl JOCTATOYHO AAJNeKO APYT OT APYyra, TO HX YHCJIO ompelessieTcs
TOJIbKO HaYaJIbHBIMH YCJOBHSMH (HauyaJbHBIM paclpejieseHHeM YHC-
JeHHOCTH). I Toro u4To6H TaKOe HEOJHOPOAHOE, CORepiKallee
CTYCTKH CTallHOHApHOe paclpejieJieHHe 4YHCJIEeHHOCTell OBlJIO YCTOMH-
YHBBLIM, JOCTATOYHO BLIIIOJIHEHHS HEpaBeHCTBa M<<m'/[2,

o cux mop Mbl paccMaTpuBaJM CHTyallHl0, KOrja MHUIpaluH
MOTJIH TIPOMCXOAHTb PABHOMEPHO M HENPEephIBHO BO BpeMeHH. Tenepb
PacCMOTPHM MOJeJH, YYHTHIBaIOiMe CE30HHOCTb Mpolliecca MHrpa-
uuit. TIpeanosoxKum, 4T0 MUrpaluss MOXKET IPOHCXOAUTH TOJBKO ye-
pe3 onpejeneHHble IPOMEXYTKH BpeMeHH T. JIpyrMMH cJI0BaMH, pac-
CMOTPHM HEKOTOPYIO MHIPAallHOHHO CBSI3HYIO LENOYKY MOMyJISIIHH,
KaXJasi H3 KOTOPHIX BOCIPOU3BOJAUTCS COTJIACHO ypaBHenuwo (1):
—exy (xg — A) (x; — B) 1

a+x; )
HonycTHM, uTo MeX/y CMeXKHEIMU NMONYJAALUAMHA MOTYT APOUCXOAUTH
AHCKpeTHble MHI'pallMOHHble OOMeHbI, NMOBTOPSIOUIHeCs uYepe3 HeKo-
TOpble NPOMEXYTKH BpeMeHH 1. ByieM cuuTaTh, YTO KOJHUECTBO OCO-
el B MHUIPAIlHOHHOM I[IOTOKE MPOMOPIHOHAJBHO YHCIEHHOCTH TOH

MOMYJIAIHH, OTKy/a 3TOT NOTOK BO3HHKaeT. Ecin BenuunHa t MaJja
710 CPaBHEHHIO €CO BPeMeHeM BOCHPOH3BOJACTBA MONMYJsUHH (MO CpaB-
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HEHHIO CO BpeMeHeM, TpeOYIIUMCe 119 BHXORA OONMYJAAUHH HA CTa-
LHOHAPHBIA PeXKHM), TO 3afiaya CTAHGBHTCA 3KBHBAJIEHTHA TOH, KO-
TOpass paccMOTpeHa Bbillle. Tenepb NpOaHaJH3UPyeM cJjydyal, KOraa
BpeéMeHa T CPaBHUMbl CO BpeME€HEeM BOCIPOU3BOACTBA IONYJIALHH
(T. €. 0UeHDb BEJHKH OTHOCHTEJNbHO CKOPOCTH BOCIPOH3BOACTBA). Pac-
CMOTPHM BHauyaJjle CHCTEMY H3 ABYX NOMYJSHHH C YHCJIEHHOCTAMHU X,
¥ X,. Ilyctb B HavaabHbBIH MoMeHT uMesoch X;(0) u x,(0) ocoGei
H 1nycTb [0 NepBOH MHIpalHM NPOXOAHT BpPeMsl T, TOTAA €CJH
x,(0)>A u x,(0)>A, 10 x,~B, x,~>B 1 <«B3auMHas» MHIpauus
He MOXKeT H3MEHHTb IOJyYeHHOe 4BTODABHOBECHOE COCTOSTHHE
X,~x,~B. Ananoruuso npu x,(0) <<A u x,(0) <A oGe mony.asauuu
Hensbexuno BuMpyT X,~>0; x,—0. HaubGosee nHHTEpecHa auHaMmuxa
YHCJEHHOCTeH, KOrja HayajbHbie VYCJOBHS TakKoBb: X,(0)>A u
%,(0)<<A. Toraa 3a Bpems Tt x,—B, a x,—0 u nanbHelinee nosese-
HHE CHCTeMbl CYHIECTBEHHO 3aBHCHT OT BeJHUYHHBI Ko3(dduuuenta
murpanun m. [ehicTBuTenbHo, nocne nepBord o6MeHa MHIpaHTaMH
HMeeM

x (1) = (1—m)B, x,(x) =mB.

Toraa B caefyiomue T eIUHHIL BpeMeHH 60
x—B, x>0 mnpu m<<h,

Bi§3{es)
x,—~B, x,~B npu h<m<<l—h,
au6o
x—0, x,>B npu m>1—h
H 1OCJIe BTOPOr0 MHTPAIlMOHHOTO o6MeHa
X (2v) = (1—m)B, x,(2t)=~mB —B nepBoM cJyuae,
x,(27) =B, X,(21) &~ B — B0 BTOPOM,
%, (2v) ~mB, X;(27) = (1-—m)B — B TpeTbeM.

Takum o6pa3oM, AMHAMHKa YHCJAEHHOCTeil ocobell B CHCTeMe NBYX
HONYJISUUH NPH HEOJHMHAKOBOH HAuaJbHOH UYMCIECHHOCTH 3THX MOMY-
JAUHA H CE30HHOM XapaKkTepe MHTpalUi MeXAy NMOMyJsUHAMH MO-
KeT NpoTeKaTh MO OAHOMY H3 TpeX BO3MOXKHBEIX TUIIOB.

IIpu «Majpix» KO3 PHUHEHTaX MHIpaUHfd B CHCTEME MOXET
VCTOHUYHBO COXPAHSATbCS HEOMLHOPOAHOCTb MOMYJSIUH MO NMJIOTHOCTH
ocobeil. B oaHON H3 nomyJistuui YHCJIEHHOCTb 0cobell GJaH3Ka K MakK-
CHMaJIbHO BO3MOXKHOH, a BO BTOPOH — MOXKeT NOAAEePAKHBATbCS TOJb-
KO 3a CyeT MHIpalHOHHOro npouecca. [Ipu «cpeaHux» KoagpdunyeH-
Tax MHTpallU¥ B NOMYJSILHAX YCTaHABJIUBaeTCSl ORMHAKOBas NJOT-
HOCTb, NIPHUEM KaX[as U3 NONMYJASUHA CONEpPHKHT NMPH 3TOM MaKCH-
MajbHOe uHucao ocobeld. [Ipn «Gosbliux» Ko3(h¢HUHEHTaX MHrpa-
UHY NMHAMHKA YHCJAEHHOCTEH HOCHT Ko/eGaTeNbHBIR XapakTep H
3aKJII0Y3eTCH B UHKAHYECKOM H3MEHEHHH YHCICHHOCTeR MOmyJALHMH:
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POCT OAHO# M3 NONYJSUHH M CHHXKEHHe UHCJIEHHOCTH APYroH, 3aTeM
MHIPaLHOHHBIH NMepexol 60JbLIOro KOMHYecTBa ocobeli, NpuBOAAILUH
K MOCJEeRYIOUEMY YMEHbUICHHIO YHCJIEHHOCTH MepBOH NMONyJAAUHH H
yBEJIHYEHHIO YHCJAEHHOCTH BTOPOH, HaKoHell, C/1eAyIOlHH MUTPaLHOH-
HBIA mepexol H NMOBTOpPeHHe Bcex mpoueccoB. [To-BunuMomMy, TPeTHH
THII JHHAMUKH YHCJEHHOCTH B CHCTeMe ABYX NOMyJsAnui HaH6OJee
HHTEpeceH, TaK KaK MOXeT ObiTb HCINOJb30BaH [/ OOBACHEHHS
MHI'DAlMOHHBIX KOJleGaHHH YHCIEHHOCTH.

PaccmoTpuM npoliecckl MUrpauui, IpoTeKalollue B LEMOYKe NO-
nyasuui. ITycte B HauaJbHBIA MOMEHT B HEKOTOPOH j-H MOMYJAALHH
ObL1 crycToK uHcaeHHocTH X;(0) >A, a ocTranbHble NOMYJSIIHH ObLIH
MaJjaounciennbl x;(0) <<A, ecau i5=j. Torna He 6oJiee yeM 3a n Tak-
TOB MUTpauui, T. e. 32 BpeMs He 6oJjiee nt (rie 7 — AJHHA LENOYKH
nomynsuuii), AMHAMHKA YUCJIEHHOCTH HOMYJsAIU# BHIXOJHT Ha CTa-
HHOHApHBIH pexum. [lpu Manbix xo3dduuuentax Mmurpanuu m<<h
YHCJEHHOCTb MNOMYJSIIUA NPHXOAHT K CTAIlHOHADHOMY pacipejese-
HHIO, TP KOTOPOM IOAaBJslollee OOJbLUIHHCTBO 0cO0ed HaXOAHTCH
B j-A MOMyJsiiHH, a B OCTAJbHOH YacCTH apeaJja YHCJIEHHOCTb BHAA
noAfepkHUBaeTCd TOJBKO 3a CYeT MHrpanHonHoro npomecca. [Ipu
CPEHHX 3HAYeHHsX Ko3pduuuenra Mmurpauun h<<m<<(l—h)/2
CTallHOHapHoe pacnpejejeHHe YHCJIEHHOCTEH paBHOMEPHO — KaXAas
NOoNyJIsiliMs 3aI0JHEeHa MaKCHMaJibHO MJIOTHO, X;— B nas Bcex i. Ha-
KOHell, IpH BLICOKHX Ko3¢duuueHtax murpauuun m>>(1—h)/2 cra-
[{HOHApHBIM OKa3blBaeTCsi UHKJIHYECKHH peXHM AHHAMHKH YHCJEH-
HOCTH, NpHYeM AJHHA 3TOro UHKJIa paBHa AByM. Ha HeueTHOM wiare
(mokoneHnu) pacnpefiesieHHe MJIOTHOCTEH NPH TAKOM peXHMe OIH-
coiBaeTcs (popMyJioH
B—mnpui=j 2!,—[’—;—1]<l< [";’];

Xy =~
0 — mpu Bcex APYrHX 3HayeHusX i.

Ha uernom 1iare — ¢opmyioi

O—mnpui=j+ 2, —-[i—;—i]\<1< ['%],

X =~

B — npu Bcex APYrHX 3HAUYEHHsX i.

Takum 06pa3oM, IPH CE30HHOM XapaKTepe MUrpauuil B LeNOYKe
CBSI3HBIX TONYJSLMHA OKa3a/JHCh BO3MOXHBI YCTOHYHBbIE CTaLHOHAp-
Hble IIHKJHYeCKHe H3MeHeHHs mioTHocTel. [Toayuenue Takux HHKIOB
Ha mpocTefiliedl MOJEJIH NPEJCTABJSETCS BECbMa HHTEPECHBIM.
Caenyer eille pa3 OTMETHTb, YTO BCE NMOJIyYeHHbIe BHIBOAH H 3¢-
deKTH ABJSIOTCS CJAEACTBHEM TPHITEDHOCTH pPeXHMa NHHAaMHKH YHC-
JIEHHOCTH HM30JHPOBAHHOM MONYJSUHH, CAEACTBHEM TOTO, UTO MOMY-
JIAILUA He MOXeT OGbiTb BOCCTAaHOBJIEHA, €CJAH €€ YHCJIEHHOCTh OKa3a-
Jachb MeHblleé HEKOTOPOro 3agaHHoro ypoBHs A. CyliecTBeHHO, YTo
BCe KayeCTBeHHbIe BBIBOAL! paboThl PakTHYECKH He CBA3AaHBI C KOH-
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KPETHHIM MEXaHH3MOM BO3HHKHOBEHHS TaKOH TPHITepHOCTH. B pa-
60Te paccMaTpHBAJCA MEXaHH3M BOCHPOH3BOACTBA MONYJSILHH,
npepaaraembiit A. 1. Baspikuubim (1969). Oxnako npu mwo6oM apy-
roM MeXxaHH3Me BOCMPOM3BOACTBA YHCJEHHOCTH JIOKAJBHOH MOMyJIsi-
IIMH, MPHUBOASANIEM K BHIMHDAHHMIO TNONYJSUHH MOCJAE YMEHbIUEHHS
YHCJCHHOCTH HHXE KDHTHYECKOI'O YPOBHSA A, Ka4yeCTBEHHbLIE BLHIBOAbI
paboThl TIPHHOMNHAJLHO HE u3MeHsATcs. CyUIECTBOBaHHE TaKOro
KDPHTHYECKOTO YPOBHSI UHCJIEHHOCTH IOKAa3aHO HJs MHOTHX TpPHpPOA-
HBIX NMONYJSUHA. JTO ABASAETCS MOMOJHHTENbHBHIM MOATBEpIKAEHHEM
peaJIbHOCTH ONMHCAHHOTO MeXaHH3Ma HepaBHOMEPHOCTH NPOCTPAHCT-
BEHHOTO pacnpeliesieHHs (H UMK/JIHYECKHX NepeMelileHui) ocoGelt mo
apeajly, MeXaHH3Ma, OCHOBAaHHOrO Ha B3aMMONEHCTBHM IIpoliecca
Pa3MHOXEHHS NMOMYJALNH U TpoLecca HEeNPepHIBHBLIX HJIH CE30HHBIX
MUrpauus.

HexoTopble H3 H3/0KeHHBIX 3[eCh Pe3yJAbTATOB NPHBENEHH B
paGore ®pucman, Xynonei (1976).
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PACYETbl MO HEKOTOPbIM
AMHUIAEMHOJNIOTrHYECKHM ACHEKTAM
PACNNPOCTPAHEHHSA TYBEPKYJIE3A
CPEIH HACEJIEHHUA

B. P.JleBun

(LlenTpanbHplil MHCTHTYT TyGepkynesa M3 CCCP)

OnHON ¥3 OTVIHYMTEJBHBIX OCOGEHHOCTEH 3MHAEMHOJIOTHH MO CPaB-
HEHHIO C JPYTHMH MEIHIHHCKHMH IHCLHINJIHHAMH SIBJSETCS TO, YTO
OHa paccMaTpPHBAaeT He CTOJBKO OT[EJbHOr0 4YesJ0BeKa, CKOJbKO
BCeX JIIOJleH, HaceJsIOIUX ONpeNesIeHHYI0O TepPHTOPHIO, H3ydad ca-
Mble pa3JjiHyHble acneKThl AHHAaMHKH 60JIe3HH H B3aHMOOTHOINEHHH
Joael Mexay coboit H OKpyXkawoel cpeiod. B atoM cmuicae 3a-
Jlayd 3NMHAEMHOJIOTOB CPOJHH 3KOJOTHUECKHM.

Muorue snumeMHoJornyeckue npobaeMsl yao6HO pemaTe Ha
MojJesH TyOepKyJsie3HoH HHPEKUHH KaK OLHON H3 HauboJjee H3yyeH-
HHX. DTOMY CNOCOGCTBYeT TaKxkKe XOpOoLlOo HajiaXKeHHast CeTb IPOTH-
BOTYOepKye3HbIX JHCIIaHCEPOB, B KOTOPOH COCPENOTOYEHBI CBeJeHH S
NpaKTHYECKH O BCeX H3BECTHhIX GOJbHBIX TyOepKysae3oM. BecbMa
CylLIleCTBEHHO, YTO Yy (PTH3HATPOB HMeeTCs psii OObeKTHBHBIX TECTOB,
NO3BOJIIOIHX KOJHYECTBEHHO H3MepsIThb MATOJNOrHYeCKHH mpollecc
C TOMOIUBIO DEHTreHOrpaMM, MeToNOB OGHapy:KeHHs MHKpoOaKTe-
pHH TyGepKyJse3a H cneuHpuueckux TyOepKyJHHOBBIX NpoO.

Ilenplo HacTosAIIEro HCCJAeJOBaHHSI SIBHJOCh YTOYHEHHe 3MHJe-
MHYEeCKOH CHTyallHH no Ty6epKyJiedy B cTpaHe ¢ NMpOBeleHHEM pac-
YeTOB IO YeThipeM, paHee HEJOCTATOYHO H3YUEHHBIM €€ acleKTaM:
I) BblsicHeHHe XapaKTepa CBSI3H MEXIY OCHOBHBIMH 3MHIEMHOJIOTH-
YEeCKHMH NOKa3aTeJsiMH; 2) KOMIJIEKCHAsi OleHKa SMHAEMHYeCKoR
CHTyalliH; 3) KOCBEHHas OLEHKa BO3DAacTHOH HHQHUHPOBAaHHOCTH
Ty6epKyne3oM; 4) MeTon pacueTa 3KOHOMHUYECKOH 3P (HEKTHBHOCTH
APOTHBOTYGepKyJIe3HBIX MepPONPUATHH. YKa3aHHas LeJab SIBJASETCS
OJHOM M3 OCHOBHBIX JJIsf OPTaHH3aTOPOB 3APaBOOXPaHEHHs, TaK Kak
€10 B 3HaYHTEJBHOH Mepe onpeleJsiercs pelleHHe Npo6JeMbl NJaHH-
pPOBAHHS ONTHMAJbHLIX JeueGHO-MPOPHIAKTHYECKHX MepPONMpHATHH.
Huxe nanaralorcst JaHHBIE N0 KaXXIOMY H3 NPHBEJEHHEIX BOIPOCOB.

BbisicHeHHe XapaKTepa CBSI3H MEXJY OCHOBHBIMH 3MHAEMHOJO-
rHYeCKUMH nokasateasmu. Hannyue ¢BA3M MeXIy OCHOBHBIMH 3MH-
AeMHOJOTHUECKHMH I0KasaTeJsMH INpH TyOepKy/e3e IPH3HAETCH
MHOrHMH aBTopaMH (Maccuuo, 1962; Buaromapumiit u ap., 1968;
XomeHxo u ap., 1971). Ilpu sToM nold OCHOBHEIMH SIHAEMHOJOrHYe-
CKHMH IIOKa3aTeNsIMH NTOHHMAIOT:
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1) unbHUHPOBAaHHOCTL (YHCJO JHI C NOJOXKHTEJAbHHIMH peak-
UHAMH Ha crelH(pHYecKylo TyOepKyJHHOBYIO npoby, 4TO yKa3biBaeT
Ha HaJHuHe BO3OyAHTeast TyOepKyJe3a B OpraHH3Mme; OAHAaKO 3TO
NPpUBOAMT K 3a60/1eBaHHIO JHIIL B HeGOJBUIOM HPOLEHTe CJIyYyaes:
60/IBLINHCTBO HHOHUIHPOBAHHKIX — 3J0POBHIE JIIONH); K COXAJEHHIO,
3TOT NIOKa3aTeJ b He YUHTHIBAETCS CTATHCTHKOM;

2) 3aboneBaeMocTb (uHcsa0 3abosneBmMX Ty6GepKy/ae3oM 3a
1 ron);

3) 6ose3HeHHOCTh (4HCJIO GOJBHBIX, COCTOSIBHIMX Ha yuere Ty-
GepKyJesHHIX yypexXJeHHH Ha HauaJo roaa);

4) cMepTHOCTb (UHCJIO yMepwWIHX oT TyGepkyaesa 3a 1 ron). Bee
3TH NOKa3aTesau HcuHcasioresa Ha 100 000 HaceneHus.

B snurtepatype nepHoAHYECKH NMPOHMCXOLHT MEepeoleHKa 3HAYHMO-
CTH KaXXJOro M3 3THX mokasartesei. Tak, 10—15 et Hasaj cunra-
JIOCh, YyTO Han6oJlee JOCTOBEPHO 3MHAEMHOJIOTHUECKHH Ipolecc NpH
Ty6epKyJie3e XapaKTepH3yeTcsi NaHHBIMH O CMePTHOCTH. B mocien-
HHe e Tofbl mpeobsajfaeT MHEHHe, YTO CMEpPTHOCTb OJsaropaps
ycnexaM XHMHOTEPAlMH yTPaTHJAa 3HAU€HHE OCHOBHOI'O 3MHIEMHO-
JIOTHYECKOTO TMOKa3aTessl H O0JblllHe HafleXXAbl BO3Jaralorcs Ha Io-
KasaTeJb nHPHUHpoBaHHOCTH (Maccuno, 1962; Hitze, 1972).

It Toro ytoOH OLEHHTb, HACKOJBKO YyKa3aHHasi IepeoleHKa
3HAYHMOCTH SMHAEMHOJIOTHUECKHX TOKa3aTeJei HaXoJHTCAd B COOT-
BETCTBHH C HCTHHHBIM XapaKTepOM B3aHMOOTHOLUEHHH MeXAy HUMH,
HaMH GbllM H3ydeHH oTyeTHhle AaHHBIEe 10 CCCP u colo3HBIM pec-
ny6auKkaM, co6CTBEHHble MaTepHaJbl M0 3KCHeAUIHOHHHIM o6caeno-
BaHuaMm B Ka3axcraHe, jakTHueCcKue NaHHHIE, IPHBOAUMEIE B OTeUe-
CTBEHHOH H 3apy6eXXHOH JuTepaType.

Anasnn3 yKasaHHbBIX MaTepuaJoB (c mpuMeHeHHeM DBM MUP-2)
03BOJIIET MOJiaraTh, YTO MEXAY HHPHIHPOBaHHOCTHIO, 3a6osieBae-
MOCTbIO, GOJIE3HEHHOCTbI0O H CMEPTHOCTBIO CHJBHYIO KOPpPENsLHOH-
HYI0 CBfI3b MOXHO BBISIBUTb rOpa3fo vallle, yeM 3TO OTMeuaeTcs B
MuTEpaType, OAHAKO I ee oOHapyKeHHS B psjle CHTyalHH HeoG6-
XOAUMO YCTPAaHHTb BO3JeHCTBHe (PaKTOPOB, 3aTyHIEBHIBAIOIUHX 3TY
3aBHCHMOCTb. JlefCTBHTE/IbHO, HAlIH JaHHbIE NOKa3bIBalOT, YTO KO-
3¢ dHUHEHT KOPpeJsiuHu r MeXJy NokasaTensMH 60JIe3HEHHOCTH H
CMEpPTHOCTH B 15 CO103HBIX pecny6JHKax COCTaBJsET B Hacrosliee
BpeMs Bcero r—=20,45. OnHako 6oJiee neTaJbHBEI aHAJH3 IMO3BOJIHJI
3aKJ/IOUHTh, YTO 3TO — B 3HAYHTEJ]BHOH Mepe pe3yJbTaT HepaBHO-
MEpHOTr0 0XBaTa HaceJeHHsT MNpOpHIaKTHYECKHMH OCMOTPaMH Ha
Ty6epKyJies B Pa3JIHUHBIX MECTHOCTAX CTPAHH, YTO CKa3blBaeTcs Ha
HEOJAHHAKOBOH OCBEJIOMJIEHHOCTH O YHCAeHHOocTH 6oabHEX. [lyrem
yeTpaHeHHsl TaKOro BJHSHMSL (C 3aMeHOH MoKa3aTess 6osie3HeHHO-
CTH Ha 60JIe3HeHHOCTb, Je/JIeHHYI0 Ha NMpOLEeHT 0XBara NpogHIaKTH-
YeCKHMH OGCJefOBAHHSIMH B NaHHOIH pecnyG6JHKe) NOCTHrajJoch BO3-
pacraune ko3¢ duuHeHTa KoppeasaunH r 10 0,9.

AnajnornuHeIM 06pa3oM BHISIBHJIACh CHJbHAsl KOpPpeJSALMOHHAs
CBSI3b MeXRY 3a60JeBaeMOCTbI0O H cMepTHocThio (r=0,9) u Mexay
3a60/1eBaeMOCTbI0 H Gose3HeHHOCTbIO (r=0,92).
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Takum o6pa3oM, Mexay NnokasaTtesssMH 3aGoJeBaeMocTH, 60.1e3-
HEHHOCTH M CMEPTHOCTH, B3STBIMH IIONApHO, CyIUECTBYeT CHJIbHas
KoppeasiuuoHHas cBsasb: r>=0,9. Ilo-Buaumomy, sta cBs3p B Aeil-
CTBUTEJILHOCTH ellle BEIpaXKeHHee, TaK Kak, IOMHMO NpPOLEHTa 0XBa-
Ta HaceJeHUs NPOQHUIAKTHYECKHMH OCMOTPAMH, HYXHO YYecTb
MackHpyioulee BJIHSIHHE HEPAaBHOMEPHOrO NPHMEHEHHs Ha MecTax H
JApPYrux JieueGHO-NPOPHIAKTHYECKHX MepONpHsATHH. BrisBieHHIO
CHJIbHOH KODpPeJISIHHOHHOH CBSI3H MeXXJy OCHOBHBIMH 3IIHJAEMHOJIO-
THYECKUMH IOKAa3aTeJsIMH CNOCOOCTBOBAJI €JHHBIA MOAXOM HAa BCEH
tepputopuu Coserckoro Coio3a K MOHATHIO «cayuas» TybepKyJsesa
H K NPOTHBOTYyOepKYJe3HHM MePONPHATHAM.

Uro Kacaercsi YeTBEPTOrO0 OCHOBHOI'O  3MHJIEMHOJOTHYECKOro
[OKa3aTeJisi NpH TybepKyJe3e — HH(GHIUPOBAHHOCTH, TO BBIPaXKeH-
Hag xoppeasuus ee (r 1o 0,99) c nokasarteasiMu 3a6oJ/ieBaeMOCTH,
60JIe3HEHHOCTH H CMEPTHOCTH OOHapy:KHBaJjachb TOJbKO NpPH rpyl-
MHPOBKE MaTepHaJOB M0 BO3PacTy H IOJY, C Y4eTOM OTCTOSIHHUS BO3-
PacTHOr0o MaKCHMyMa HHGHUHPOBAHHOCTH OT COOTBETCTBYIOLIHX
MaKCHMyMOB 3a60/ieBaeMOCTH, 00JIe3HEHHOCTH H CMEPTHOCTH.

BrisiBJieHHe CHJIbHOH KOPPeJsILHOHHOH CBSI3H MEXAY OCHOBHBIMH
SMUAEMHOJIOIHYECKHMH IIOKAa3aTeJsIMH HMeeT He TOJbKO TeopeTHYe-
CKOe, HO H MNpaKTHYeCKoe 3HaYeHHe: ecad JaHHbHle O KaKoM-IHOO
OCHOBHOM SIHAEMHOJIOTHYECKOM IOKa3aTeJle BbI3HIBAIOT COMHEHHS,
OHH MOTYT GBITb OLEHEHB! NyTeM CONOCTABJIEHHSI C IPYTHMH, CBS3aH-
HBIMH C HUM NOKa3aTeJsMH.

KoMnJiekcHas oLeHKa MHJEMHOJIOTHYECKOH CHTyaluu mo TyGep-
KyJle3y OpraHOB AbIXaHHsi Y B3pocJbiX. [IpaBHibHasi OlEHKa 3MHAe-
MHOJIOTHYECKOH CHTyallHH 110 Ty0epKyJ/e3y OpraHOB IBIXaHHSl Y
B3POCJbIX SIBJSIETCS 3aJIOTOM PAalHOHAJBHOTO IIJIAHHPOBAHHS COOT-
BETCTBYIOLINX JeueOHO-MpOopHIaKTHUeCKHX MeponpusaTuii. OaHako
0 HacToslllero BPeMeHH He cyllecTByeT OOLUeNpHHATOH METOMHKH.
OG6BIYHO OCHOBHEIE 3MHAEMHOJIOTHYECKHE IOKa3aTeJu paccMaTpuBa-
I0TCSI OTHE/bHO. DTO BIOJIHE PABOMOYHO, KOTJAa MEXIY HHMH HMe-
eTcsl NOJIHOe COOTBETCTBHE: HallpHMep, e€CJH BCe OHH HAXOAATCHA Ha
HH3KOM ypoBHe. ONHAaKO MeXAy HHMH, COIJIACHO PSIAy HCCJeI0Ba-
HHH, MOryT HalJIOAaTbCsd NPOTHBOpPeuHMs: (KOrjaa He jejaercs I0-
npaBKa Ha HepPaBHOMEPHOCTb OXBaTa HaceJsieHHsI PA3JHUYHbIX TEpPPH-
TOPHH NPO(PHIAKTHYECKHMH 0OCHeJOBAHHAMH H APYTHMH IIPOTHBO-
Ty6epKyJie3HbIMU Meponpuﬂmﬂmn) B uwacrHocTH, . oaMH H3
4 yKa3aHHHX NOKa3aTesleli MOXKeT 0Ka3aTbCsl BBICOKHM IIDH HH3KOH
BeJHYHHe OCTaJbHHX. VMIMEeHHO mo3TOMy BHIABHraeTcs Bompoc, Ka-
KOMY H3 OCHOBHBIX IIOKa3aTeJleii BEDHTh H KaK OUEHHTb X B KOMII-
JeKce.

JI1si pemeHHs MOCTaBJIEHHOTO BONIPOCA OBIJIH HCIOJb30BAHH OT-
4geTHbie CBeJeHHs KakK B LeJIoM 1o CCCP TaK M 0 OTAEABHHIM CO-
I03HHIM pecnyO6JHKaM.

Oco6eHHOCTbIO NPHMEHEHHOTO HAMH MeToJa KOMILJIEKCHOMH
OLleHKH SIHIEMHOJIOTHYECKOH CHTYalMH B pecny6JHKaX SIBHJOCH CO-
BMECTHOE paccMOTpPeHHe B3aHMOCBSI3aHHBIX MexAy coboil 3nHpe-
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MHOJIOTHYECKHX TOKa3aTeJsiefi H NPOTHBOTYGepKyJe3HHX MepOonpHs-
THH, TOCKOJIbKY OHH B3aHMOOGYCI0BJEHH.

BesHuHHB BceX H3BECTHHIX H3 OTYETOB 3MHAEMHOJOTHYECKHX IO-
KasaTeJsefl aHAaJH3HPOBAJHUCh He caMH Mo cefe, a C YYETOM CBOEBpe-
MEeHHOCTH BLISIBJIEHHS, NIPOLIEHTAa OXBaTa HaceJleHHs NpodHIaKTHYe-
CKHMH OCMOTpPaMH M JpyrHMH JeueGHO-NMPOPHIAKTHUECKHMH
MEepONpHUSATHSIMH, CKAa3HBAIOILMMHCH Ha 3IMHIANOKa3aTeJsdx, T. €. ¢
NpHBJEYCHHEM BCeX HMEIOLIHUXCS B PACNOPAKEHHH (PTH3HATPOB CBE-
JeHHuH.

ComnocrasjieHde pecnyGJaHK B NEepBYI0 ouepelb NPOU3BOAMJIOCH
0 OCHOBHBIM 3MHJEMHOJIOTHUECKHM II0Ka3aTeJ/siM — 3a60JieBaeMo-
CTH, GOJIC3HEHHOCTH H CMePTHOCTH. [IpH HECOOTBETCTBHH B HX BeJH-
YHHaX, HanpuMep NpH 6oJblIOH CMEPTHOCTH, CONPOBOXAAMOLIEHCH
HU3Koil 3a60JiIeBaeMOCTbIO H 60JIe3HEHHOCTBIO, HCTHHHOE MOJIOXKeHHe
JleJl YTOUHAJIOCh HCXOMASl H3 INOKasaTeJedl YPOBHS OpPraHH3alUH Hpo-
THBOTY6GepKyJe3HblX MeponpusTuii. Eciu nmpH 3TOM 0Ka3bBaJoOCh,
4yTO HH3KHe LUPpPB 3a6oseBaeMoCTH O6GYCIOBJEHB HEAOCTaTOYHBIM
OXBAaTOM HAacCeJIeHHsi NMPOPHIAKTHUECKHMH OCMOTPAaMH H HMeeTCs
NOBBLIIIEHHOE YHCJIO 3amylleHHBX ¢opM TybepKyJaesa, To NpeanoyTe-
HHe 0TJaBaJoCh He JaHHLIM 0 3a60JIeBaeMOCTH, a NOKa3aTeJl0 CMepT-
HocTH. Ecsin Xe B ABYX pecnyGJHKax OCHOBHBIE 3NHAEMHOJIOrHYE-
CKHe MOKa3aTesNH OblIH OAMHAKOBBIMH, TO GoJsiee OsarompHsiTHas
CHTyallus IIPH3HABaJach B TOH H3 HHX, IJle NMOJHEee OCYLIeCTBJSAIHNCDH
NPOTHBOTYOePKyIe3Hble MEPONPUATHSA.

B pesyabTaTe IpUMeHEHHS YKa3aHHOH METOAHKH COIO3Hbie pec-
ny6auKH OB/ PaHXHPOBAHB IO TAXECTH 3MHAEMHOJOrHUECKOH
CHTYaluMH. DTO NO3BOJHIO Pa3bUTh pecny6JAHKH O 3TOMY NPH3HAKY
Ha 3 rpynnsl ¢ nupdepeHIHPOBAaHHEIM NJIaHOM JeueGHO-npodunak-
THYECKHX MeponpHusTHH. IMEHHO B 3TOM — OCHOBHO#M CMBICJT PaHXKH-
poBaHusi pecny6JaHK. B pecnybsinkax ¢ HeZoCTaTOYHO GJIarOMpHSIT-
HOH 3MHUIEMHOJIOTHUECKOH CHTyallHeii OCHOBHOe BHHMaHHe IOJXKHO
ObITh yJleJIEHO yBeJHUYEeHHIO NMPOLEHTa OXBaTa HacesleHHs JeueOHO-
npoduJaKTHIECKHMH cpefcTBaMH. B «G6JaronpuHsaTHHX» pecnyO6JH-
Kax NPH AOCTAaTOUHOM OXBaTe HaceJeHHs JeueGHO-npoduAaKTHYE-
CKMMH MepONpHSITHSMH BaXKHO INOBBHICHTb KayeCTBO 3THX MEpOIPH-
ATHH.

OCHOBHBIM JIOCTOHHCTBOM HpPHBEJAEHHOTO MeToJa KOMIIJIEKCHOM
OLIEHKH 3MHIEeMHOJIOTHYECKOH CHTyalHH SIBJSIeTCSI ero MeAHLHHCKas
060CHOBAaHHOCTb C NPHBJIEYEHHEM BCeX AOCTYNHBIX MOKa3aTeJseH, Xa-
pakTepuayomux TybepKyJae3Hywo HHbekuHo. OJHaKO NMpHBEAEHHBIH
MeTO[ HMeeT OAHH CYlLIeCTBEeHHBbII HeZOCTaTOK, KOTOPHH COCTOHT B
TOM, YTO COMNOCTaBJeHHe pecny6JHK HPOH3BOAHTCA MOJYKOJHYECT-
BEHHBIM CIOCOG0M, 6e3 4eTKOro MaTeMaTHYeCKOro Bblpa*KeHHs COOT-
HOILEHHWS] BeJIHYHH aHaJM3HPYeMHIX MNoKa3areseil. [ToaTomy caeny-
IOIIUM II4TOM HA MYTH KOMILJIEKCHOH OLeHKH 3MHAeMHYeCKOH CHTya-
LMK IBUJIOCH cTpeMJieHHe (HOPMaJH30BaTb 3Ty CHTyaHHIO C HOJy4Ye-
HHEM JONOJHHTENBHOrO K BHIIIEONHCAHHOMY METOLY KPHTEpHS B
BHE YCJOBHOTO YHCJa, BbhiBelleHHOro no ¢opmyse. Takoit moaxox
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He HOB B MeguuuHe (Iloseraes, 1967; IloasikoB, MaauHckui, 1971;
Kanen u ap., 1972), Ho OH B AOCTYNMHO¥ HaM JIHTepaType He HCIOJib-
30BaJICSl JJIs1 OLEHKH 3MHIEMHYECKOH CHTyalHH IO TyGepKyJiesy.

B nonckax GopmyJssl MBI ODHEHTHPOBAJHCh Ha Te XKe CaMbie Mo-
Ka3aTeJH, YTO [PHMEHSJIHCh NPH BBHILIEONHCAHHOM MeTOje, HO C OT-
6opoM HauOboJiee cyumlecTBeHHBIX. IIpexxe Bcero OpljiH MPHBJEUEHH
3 HMeroLHecs B OTYeTaXx TyOy4YpeKAeHHI OCHOBHble 3NHAEMHOJIOIH-
yeckHe noKasaTe/ld M HauboJee 3HauHMBE IOKa3aTesJH JeueOHO-
NPOPHIAKTHYECKHX MEDONPHUATHH, KOTOPHE 3aMETHO MEHSIJINCh OT
pecnyb6Jauki K pecny6anke. [Tokasartes, KoTopble MaJo OTJIHYAJIHCD
no pecny6JHKaM, He BKJIOYAJHCh, TaK KaK OHH IOYTH He cmocob-
CTBOBAJIM CONOCTABJIEHHIO Pa3JIMYHBIX TeppuTopHil. Takum o6pasoM,
6b1J10 oTo6paHo 7 HauboJiee 3HAUMMBIX IOKasaTeJsied, KOTOphle y4H-
THIBAJIUCh B BUAE eNHHOH (OPMYJiB, YTO TO3BOJSET XapaKTepu3o-
BaTbh 3MHJIEMHOJIOTHYECKYI) CHTYaLHI0 OJHHM YHCJIOM — KOMILJIEeKC-
HBIM 3MHANOKA3aTeJeM:

A=BCDE/FGH,

rae A — KOMIJIeKCHBIN SMHANOKa3aTedb;, B — sabosieBaeMocTb TY-
GepkyJeaoM; C -— GoseaHeHHOCTb; D — cMepTHOCTb OT TyGepky.e-
3a; E — npouent 6osbHbIX (HOPO3HO-KaBepDHO3HBIM TyGepKyJIe30M
JIeTKHX B KOHTHHIEHTE MPOTHBOTYOEPKYJEe3HBIX IHCNAaHCepoB; F —
NPOUEHT oxBaTa HaceJeHHS NPOPUIAKTHUeCKHMH OOcJiefoBaHUSMH
Ha TyOepkyse3; G — NpPOLEHT 3aKpPLITHSl TOJOCTEH pacmaja Jieroy-
HOH TKaHH uepe3 rof JeueHus cBexux ¢popm tybepkyJesa; H — mpo-
ILeHT 0XBaTa BHISIBJEHHBIX GOJNBHBIX COBPEMEHHBIM AJHTENbHBIM aH-
THOAKTePHAJILHBIM JIEUEHHEM.

ONUAEMHOJIOTHYECKAs. CHTYallHsi NPH3HAaBaJach TeM XyXe, yeM
BeJIHUHHA KOMIIJIEKCHOTO TIOKa3aTess Oblia Buiue. Ilosatomy noka-
3aTesid, OT BO3PACTaHHA KOTOPHIX 3MHJEMHOJOTHUECKAs CHTyaUHs
yXyAmaeTcs, BBOAHJIHCh B unucauTeab. Haobopot, ocTadbHBIE TOKa-
3aTeJH, MPH BO3PACTAHHH KOTOPHIX 3MHAEMHUOJOTHUYECKAs CHTYyaLHs
CUHTaeTCs Jyyllle, BBOAHJHCh B 3HaMeHaTeJlb.

Tak Kak no BenHyHHe BHLIYHCJIEHHOI'O KOMILJIEKCHOTO NOKa3aTess
A pecny6GJHKH pacnoJjiarajJHch TaK Xe, KaK 10 BbILICONHCAHHOMY IO-
JIYKOJHYECTBEHHOMY METOMY, CYHTaeM NPABOMOYHBIM HCIO/L3OBAHHE
€ro KakK JIONOJIHHTENLHOrO KPHTePHs /sl OLEHKH SMHAeMHOJoruye-
CKOH CHTyallHH Ha MecTax, TeM OoJiee, UTO aHaJIOTHYHOE pacmpeje-
JleHHe HMMeJIO MeCTO H NpH NPHMEeHeHHH MeTONHK IPYTrHX aBTODPOB
(ITonsikoB, Maauuckuit, 1971; ®deodanona, 1975). IIpeumymiect-
BOM MNpeJJaraeMoro HaMH KOMILJIEKCHOrO MOKa3aTeJisl sIBJsIETCS TO,
YTO OH JOCTyMEeH AJs JI060ro npoTyBoTyOepKyJe3HOro AHCHaHcepa
H He TpebyeT NMpHMeHEHHS KaKHX-JIHGO CTaTHCTHYECKHX NPHEMOB.

B cayuasx, Tpe6Gyomux ObICTPONl OLEHKH SMHAEMHOJOTHUECKOH
CHTyallHH, NPaKTHYECKH AOCTATOYHO XOPOIUUH pe3yJbTaT MOXKeT
6bITh mosiyyeH mo Gosiee MpocTOl (OpMyJie, ¢ BHYHCIEHHEM KOMII-
JeKCHOro nokKasaTeas A HCXONA JHLIb U3 NaHHHIX 0 cMepTHOcTH D
(xapakTepH3yeT pacnpocTpaHeHHOCTb TyGepKyJse3a B HacCeJeHHH) H



npoueHTe GONbHBIX (GHOPO3HO-KaBEPHO3HBIM TyGepKy/Ie30M JIeTKHX
E (yka3biBaer Ha ypoBeHb IPOTHBOTYGepKyJ/ie3HbIX MEDONPHSITHH):

A=DE.

[Ipn BbIBeJeHHH 3TOr0 YMPOIIEHHOrO BapHaHTa OblIO y4yTeHO, 4TO
3aGoseBaemocth — B, GosesHenHoctb — C u cMeprHocth — D or-
paxamT OJHO H TO e siBJeHHe — pPachHpOCTPpaHeHHOCTb TyOepkyJie-
3a B HaceJIEHHH H YTO CHJbHAasi KOppessiUMOHHas cBA3b Mexay B, C
u D (mocie uX KOppeKUHH Ha OXBAT) II03BOJSET BbLIPaXaTb 3TH
NHoKa3aTeNu uyepe3 oAuH H3 HHUX. HauboJee pallOHAJbHO OCTaHO-
BHTbcSl Ha D, Tak Kak NpH 3TOM He HyXKHa NonpaBKa Ha OXBaT Ha-
ceJeHHsI NPO(HIAKTHYECKHMH OCMOTPaMH M MOXeT OLITb YUYTEeHO
BO3paCTHOE paclpefiesieHHe OKa3aTeJis.

W3 apyrix mnokasarefel, XapakTepH3YIOIIHX NPOTHBOTYGepKYy-
JIe3Hble MepONnpHATHS, Haubosee LEHEH NPOUEHT 60IbHBIX GHOPO3HO-
KaBepHO3HbIM TyOGepKyJae30M JIETKHX B KOHTHHreHTax NpoTHBOTYb6ep-
KyJie3HbIX JHCNAaHCEPOB, TaK KaK B OTJ/IHYHE OT APYTrHX HCHNOJb30-
BaHHLIX NOKasaTeJieH OH XapaKTepH3yeT KaK npo¢hH/JIaKTHYeCKHe
(cBOEBpEeMEHHOCThL BHISIBJIEHMs), TaK H JeueOHble MEPONPHUATHHA H
6oJsiee 3aMeTHO MeHsieTcsi OT pecnyGJauKH K pecnyOJanke.

Bonpoc 0 KOMNJIEKCHOH OlleHKe 5MHAEMHOJOrHYecKod CHTyallHH
H3yyaJcs HaMu B psje pa6or (Jlesun, 1973; JleBun u ap., 1973;
Esepckas, JlepuH, 1974; JleBun, Kopayxun, 1975a). Hawmu npexnBa-
pUTeNbHBle AaHHBe (C YTOYHEHHeM AMarHosa no HCTOpusAM 6oJes-
HH) MO3BOJAIOT NPEANOJIOKHTDb CYILeCTBOBAHHE 3HAeMHOJOIHYECKOH
3aKOHOMEPHOCTH, cocTosilleli B ToM, uTo | pa3s B 5—6 JeT ronoBoi
TeMN nafeHus (WJAH yBeJHYEHHsS) MoKasaTedsi 3a60/1eBaeMOCTH H3-
MEHfIeTCHl «CTyNeHyaTHM» 06pa3oM NpuO/IH3HTENbHO BABOE, MPHUEM
Ha CMeHy PAAY CTYMeHeK, HAYIIMX BHH3, HOJIKHBI IPHXOAHUTH CTY-
NeHbKH, HAYllHe BBepX (B MOCJEeJHEM Cjydae ¢ yCKOpEHUEM TeMIIOB
CHHXKEeHHA 3a60J1eBaeMOCTH). 3eCb HMEEeTCs aHaJOTHA C paHee BH-
ABNEHHOH HaMH 3aKOHOMEPHOCTbIO IO IOKa3aTeJI0 YacTOThl pely-
JHBOB.

KocBeHHasi OlleHKa MOBO3pAacTHOH HHMHUHPOBAHHOCTH TYyGepKy-
JIe30M HCXOJs M3 NaHHBIX 0 3a6osieBaeMocTH. HHOHIHPOBAHHOCTD —
eAHHCTBEHHBIl H3 OCHOBHBIX 3NHAEMHOJIOIHYECKHX MOKasaTeJed 1o
TyGepKyJie3y, KOTOPbIH He PerHCTpPHpYyeTcsi CTaTHCTHKOH. DTo cBfA3a-
HO TJiaBHBIM 00pa3oM ¢ OTCYTCTBHEM BO3MOXKHOCTH HEINOCPEACTBEH-
HOTO ee H3MepeHHs N0 pe3yJbTaTaM Ty6epKyJHHOBLIX npo6. Heao B
TOM, YTO NOJIOKHTeJIbHble TyOepKyJ/JHHOBbLIE DPeaKUHH, SBASAIOUIHECcS
KpuTepHeM HH(HLHPOBAHHSA, MOI'YT BO3HHKATb H KaK CJeICTBHE Npo-
BOAHMOI B CTpaHe CIVIOWIHOH HMMYHH3aLHH HaceJeHHsS BaKIHHOMH
BIDK. TlpH 3TOM OTJHY4HTL NOCTHHMEKUHOHHYIO IOJOXKHTEJb-
HYI0 peaKuMI0 OT MOCTBAaKUHHAJbHOH He IpelcTaB/IsieTcsi BO3-
MOXKHbIM.

IToatoMy MBI counu HeJsecoob6padHbiM pa3paboTaTb KOCBEHHBIE
MeTOABl OLEHKH BO3PACTHOH WH(PHUHDPOBAHHOCTH, HCXOAS H3 CHJIb-
HOH KOppesAHOHHOH CBSI3H HHPHUHPOBAHHOCTH C 3260/1eBaeMOCThIO
TyGepkyJe3oMm. Bonpoc o NpaBoOMOYHOCTH HAaXOXJIEHHSI OJXHOrO 3MH-
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JIEMHOJIOTHUECKOTO TNOKa3aTessi O BeJuuMHe Apyroro e Hos. Ectb
mueHde (Narain et al., 1966), uto 0 3a6o/eBaeMOCTH AOBOJbHO TOY-
HO MOXHO CYyZHTb NO pe3yabTaTaM OOC/JeIOBaHHS HacesJeHHs Ha
4yBCTBHTEJABHOCTb K Ty6epKy/aAuHy. MBl nosiaraem, 4To CTOJb XKe OI-
paBlaHa H NPOTHBONOJIOXKHAS 3afaua — ONpefieseHHe HHQHUUPO-
BaHHOCTH 110 JaHHBIM O 3a60J1€eBa€MOCTH.

Ha nepBoMm srane, BHNOJHEHHOM HaMH paHee COBMECTHO C APY-
IMMH aBTOPaMH, IPOBOJHJHCH pacyeThl HH(HUHPOBAHHOCTH B3pOC-
JbIX B OLHOPOJAHOM IpyIiie HaceJeHHf, a HMEHHO CpelH MYXKUHH,
XHTesell ropoaoB. Heo6xoauMbie MaTepHasnl OTGHPAIHCh M3 JaH-
HBIX, KacaloUlHXcA pe3y/bTaTOB BHOOPOYHOIO HCC/efloBaHHA Tybep-
KYJIHHOBOH YYBCTBHTEJbHOCTH (C NATHIO TYOEPKYJHHOBBIMH eIHHH-
naMu crangaptHoro ty6epkyJauHa) 130000 B3pocsoro HaceseHHS
pasJMYHBIX PaHOHOB CTpPaHHbl (CIJIOLIHLIE TEPPHTOPHH He GpaJiuch).
[TonryueHHBIe CBeJleHHS] COHNOCTABJISJIHCh C COOTBETCTBYIOLIHMHU JaH-
HBIMH 0 3a60seBaeMOCTH. Buliu nmpHMeHeHB! 2 MeTORa, OCHOBAHHBIX
Ha CHJbHOH KODDeJNSLHH MeXAy I0Ka3aTeJsiMH HHQHIHPOBAHHOCTH
H 3a60JeBaeMOCTH: CHayaJa — MeTOJ C TPyNNHPOBKOH MaTepHaJa
N0 TEPPHTOPHSM, 3aTeM — C pa3jieieHHeM AaHHHX [0 BO3PAaCTHHM
rpynnaM (JleBuH u np., 19756, 1976).

B nepBoM cayuae cuabHas kKoppeasuus (r=0,9) umena mecto
JHWb B Bo3pacTHo# rpymne 40—49 ner (cpeausas omnbka m=0,07;
IOBepHTeNbHHIH KO3(pHUHeHT {=12,9). DTO nO3BO/IsIET BHYHC/IATD
HH(OHIHPOBaHHOCTh B Bo3pacTe 40—49 JieT HCXOAs H3 AAHHBIX O 3a-
6o/1eBa€MOCTH B 3TOH Ke BO3PACTHOM Ipynne, NOJb3ysiCh COOTBETCT-
BYIOILHM ypaBHEHHEM DerpecCHH:

Yw—n= 0,2 X«o—n +64:

rae Yi_.w— unduuupoannocts (%) B Bospacre 40—49 uner;
Xio—1s— 3a60aeBaeMocTb B Bo3pacTe 40—49 Jer.

[Tocae pacyera undUUHPOBAHHOCTH B Bo3pacTe 40—49 ner undpu-
LHPOBAHHOCTh B OCTAJbHBIX BO3PACTHHIX TPYINax OoNpeesaach Hc-
X0/l H3 TOrO, YTO MEXAY IPOUEHTOM MHOUUHPOBAHHBLIX B Pa3Juy-
HBIX BO3PaCTHBIX IPYyNnax HMeeTcs OTHOCHTENbHO NOCTOSHHOE COOT-
HOLUEeHHe.

BTopass MeTOAHMKa OCHOBHIBAJACH HA BBIABJIEHHOH CHJbHOA KOp-
pensiuHoHHOH cBsi3H (r=0,7) Mexly noka3aTeJassMH HHPHIHPOBaH-
HOCTH H 3aboJieBaeMOCTH NpH pa30HeHHH MaTepHaJja IO BO3pacT-
oM rpynnam (18—19 Jger, 20—24 ropa u T. A.). B nanHoMm cayuae
BO3pacTHasi HH¢pHUHPOBAHHOCTb PaCCYHTHIBAJACh 110 YPaBHEHHIO
perpeccHs:

Y=0,15-X+69,

rae Y — unpuunpopanHocts (%) B AaHHOH BO3pacTHOH rpymne;
X — 3abosneBaeMocTb B TOH Ke BO3pacTHOH rpynne. Jlanuoe ypaBsHe-
HHE ypoOGHO TeM, 4TO BO3pACTHblEe ITOKa3aTeJH HHGHUHPOBaHHOCTH
BO BCeX BO3DaCTHBIX TPyNNax BLIYHCJAAIOTCA HENOCPEACTBEHHO, a



Puc. 1. Bo3spactHne mnokasartenw 60
HHQHUIHPOBAHHOCTH H 3a6oJieBae-
MocTH TyGepKynaesoM B SImonHuu B

1 — nabniogaeMas HHGHUHPOBARHOCTH
1963 r., na 100 gen;

2 — na6aonaemas 3a6oNeBaeMOCTh
1958 r., Ha 10 000 yes;

3 — TeopeTHUeCKaN HHGHUHDOBAK-
Hocts 1963 r., mafipeHHas no
ypasHeHHio (1)
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Benyvane  noxasemens,
L

1 A 1
20 74 5
Bospacm, nem

He Ha OCHOBe MoKa3saTess B Bospacre 40—49 ser. OnHako cuaa Kop-
peNIAUHOHHOM CBSI3M IIPU BTOPOM NOAXOAe cjabee, H MOTOMY IIPOBO-
JAHJIOCh ee YCUJIeHHe yTeM CABHIa N0 BO3PaCTHBIM rpynnam Ha 7 Jer
(uHduuHpoBaHHOCTL B Bo3pacre 19 JeT comocrasJasjach ¢ 3aboJe-
BaeMOCTbIO B 26 sieT H T. A.). Takol CABHT NPHBOAKJ K APYyroro poxa
HeR0CTaTKy — onpejeseHHe HHOHUHPOBAHHOCTH OKa3blBaJoCh BO3-
MOXHBIM He 1/ BCeX BO3PACTHRIX TPyl

B HacrosimieM coOGLIEHHH HaMH JOMNOJHHTEJIBHO NpeAJaraiorcs
Apyrue MerToJbl KOCBEHHOH OLIEHKH MH(HIHMPOBAHHOCTH TyOepkKyJe-
30M. Tak, BuisgBUJIACh 1e1ecO06pa3HOCTh NPH HAJHYUH COOTBETCTBY-
IOIMX RaHHBIX NPOH3BOJHTD CJBHI HE IO BO3PACTHHIM rpynnam, a no
KaJeHJapHBIM rofaM, ¢ TaKHM pacdyeToM, YToObl MaKCHMyMbl HH(DH-
HHPOBaHHOCTH H 3a60/1€BaeMOCTH NPHIUJIHCh Ha OAHY H Ty e HJH
6JIM3KYI0 BO3pacTHYIO rpynny. Baarofaps sTomy HHQHIHPOBAHHOCTD
MOXeT ObITb olpedeJsieHa BO BCeX BO3PACTHHIX TPyMNax.

KpoMe Toro, Bo3MOXKeH pacyeT BO3pacCTHOH HH$HUHPOBAHHOCTH
HCXOIS H3 CHUJBHOA KOPpEeJNALHOHHOH CBSI3H CO CMEPTHOCTBIO, KOTO-
pas nposiBJisieTcss TPH CABHIe MO BO3PACTHBIM T'PyNNnaM HJAH KaJeH-
AapHBIM rogaM. Bo3pacTHEle MOKa3aTeH CMEPTHOCTH YUHTHIBRIOTCH
TOYHee, TaK KaK He 3aBHCAT OT Pa3JHYMH B OXBaTe HacCeJEHHUS NPO-
(UIAKTHIECKHMH OCMOTPAaMH H, B OTJIHUHe OT BO3PacTHBHIX NMOKa3a-
TeJiell 3a60J1eBa€MOCTH, YUHTHIBAIOTCS. BO BCEX CTPaHax H 3a OoJiee
JNUTEJbHEE CPOKH.

PaspaGoTaHHble HAMH METOJHKH IPUMEHHMBI He TOJbKO K OTe-
yecTBeHHbIM MarepuajaMm. Hanpumep, B fnmonun (Wakamatsu et al.,
1969; ExeronlHHK MHpPOB. CaH. CTaTHCT., 1967, 1971) Bo3pacrthble no-
Ka3aTeJH HH(HUHPOBAHHOCTH M 3aboJseBaeMmocTH (puc. 1) orpaxka-
10T NOJIOXKEeHHe Aeq Bo Bcell SINOHHH, TaK KaK MOJYUYeHbl B pe3yJ/bTa-
Te o6Cc/ae/loBaHHS 3TOM CTpPaHbl B HallHOHAJbHOM MacuiTabe ¢ Hc-
N0Jb30BaHHEM MeToja cepHiiHOi cayuaiiHoii BbI6OpKH. [lockoabky
KOppeJisiiusi MEeXAY BO3PACTHBIMH NOKAa3aTeJsIMH HH(QHUHPOBAHHO-
ctH 1963 r. u 3a6omeraemoctH 1958 r. (Ka/seHAapHBI CABHI HA
5 Jnet) okasaJjach oueHbp CHJAbHOR (r=0,92), HaM yZnaJjoch BecbMa
TOYHO PACCYHMTATh BO3PACTHbie MOKa3aTeJu HH(PHUUPOBAHHOCTH B
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1963 r. no Bo3pacTHLIM NMoKa3aTeJsiM 3a6osesaemoctu 1958 r., nexo-
ISl H3 COOTBETCTBYIOILEr0 YPaBHEHHS PErpecCHH:

Y=1,11-X+11,5, (1)

rae Y -— BpiuHcasieMass HHOHUHDOBAHHOCTD B JaHHOM BO3pacTe;
X — yncso 3a6oseBuinx Ha 10000 uesoBeK HaceJEHHSI TOTO Ke BO3-
pacra. Bo3dpactHbie nmoka3aTeaH HHGHUHPOBAHHOCTH, BHIYHCJEHHBIE
10 npHBeJdeHHOH ¢opMmyJie, 0Ka3aaHch 6IM3KUMH K (paKTHYECKH Ha-
6monaembimM (puc. 1).

XoTs1 Bce RuIlENPHBeAEHHbIE METOAHKH H MO3BOJSIOT PacCYHThI-
BaTb BO3pacTHLIe NIOKa3aTeNH HHGHIHDPOBAHHOCTH, NPHOJIHKaIOIIHeE-
csi K HabJioflaeMbIM, He MHCKJIOYEHO, YTO 3TO — Pe3yJabTaT JHlib
BHELIHETO CXOACTBA KPHBBIX BO3PaCTHOTO paclpejeseHHsi NOKa3ad-
TeJedl HHOHUHPOBAHHOCTH, 3a060JIeBA€MOCTH H CMEPTHOCTH, Haubo-
Jiee YeTKO BBIABJSEMOro NPH CABHI'E NO BO3PACTHBLIM I'PyNNaM HJIH
KaJeHnapHbeiM rofgaM. O Takoi BO3MOXKHOCTH, B YaCTHOCTH, NIO3BOJIS -
eT AyMaTb TOT ()aKT, YTO CHJIbHAS KODPeJsLUs MeXIy HHPHUUPO-
BaHHOCTLIO ¥ 3a00J1eBaeMOCTbIO MOXKET MMETb MECTO BHE 3aBHCYW-
MOCTH OT TOrO, NpeALIeCTBYEeT BO3DACTHOH MaKCHMYM HH(pHUHPOBaH-
HOCTH BO3DacTHOMY MAaKCHMyMy 3a00/eBaeMOCTH HJH, Hao6oporT,
CAeAyeT 33 HUM. DTHM B KaKOH-TO Mepe CTaBHTCH IOJ COMHeHMe
HaJH4yHe 3aKOHOMEpPHOH CBSI3H MeXJy BO3PACTHHIM pacnpeieseHHeM
nokasareJsieii HHQHIHPOBAHHOCTH U 3200/1eBaeMOCTH.

B rakom cuayuae, no-BuauMoMy, 6oJjiee NpaBUAbHLEIM GyZAeT B3ATb
3a OCHOBY KOCBEHHOH OLEHKH HH(HUHDPOBAHHOCTH HaJH4YHe B Teye-
HHe AJHTEJbHOrO NepHOofa OTHOCHTEJBHO MOCTOSTHHBIX COOTHOLIEHHH
MeX1y BeJHYHHAMH HHQUUHPOBAHHOCTH B PasHURBLIX BO3PACTHHIX
rpynnax Ha TeppHTODHH HalueH cTpaHhL To, YTO 3TO HMeEET MECTO,
clellyeT H3 aHaJH3a OTeYEeCTBEHHBLIX M HHOCTPAaHHBIX CTaTHCTHYe-
ckux matepuasoB. Tax L'Eltore (1957) yxasniBaer, 4To BO MHOTHX
CTpaHaxX MHpa 3a psid CTOJETHH CYUlecTBYIOT eIHHbIe 3aKOHO-
MEepHOCTH B 3MHAEMHOJIOTHH Ty6epKyJ/ie3a Ha TEPPHTOPHAX He TOJb-
KO OTZAEJNbHLIX CTPaH, HO H lLleJblX HX TPyIH, Aaxe CyOKOHTHHEHTOB.
Tem Gosee, 3To MoXeT OTHOCHTbCS K pecnybankam CCCP.

O6pamwaer Ha cebsi BHHMaHHe TOT (haKT, YTO, HECMOTPS Ha pa3-
Juyns B obmeM ypoBHe HH(QHUHDOBAHHOCTH, B COIO3HBIX pecmybJH-
KaX MaKCHMYM HH(HUHDPOBAHHOCTH NIPEHMYLIECTBEHHO NPHXOMMUTCS
Ha OJHH H TOT 2Ke BO3PaCTHOH MEePHOL.

Kaxk usBectHo (Narain et al., 1966), THHNHYHBIM AJiI IOCTPOEHHSA
KPHBBIX HH(QHLUHPOBAHHOCTH SIBJASETCA HX DaBHOMEDHBIH MOADBEM C
BO3pacTOM M BBHIpPABHHBaHHE IOCJE JOCTHXEHHS IHKA. DTO noJoxe-
HHe NOATBepKAaeTcss HAMH Ha OCHOBaHHH aHAJH3a KPHUBHIX HHOHIH-
POBAHHOCTH APYTHX aBTOPOB (32 PAX AeCATHJIETHH) H COGCTBEHHBIX.
BoisiBHAIach eJHHAs 3aKOHOMEPHOCTb: NOCJ€e JOCTHXKEHHS BO3PacT-
HOr0O MaKCHMyMa HHGHUHDOBAHHOCTb OOLIYHO COXpaHsercsi Ha IO-
CTOSIHHOM ypoBHe («m.1ato») 1o 50 JeT, a B fajbHefiluemM nmajaer.

AHanus pa6oT psila OTeUeCTBEHHBIX aBTOPOB, B NEPBYIO OYepelb
H. C. Cokoabckoit (1973), M. ®. Kyponarkuaa (1967), moasosua
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BHIACHUTb NPHONM3HTENBHOE COOTHOLIEHHE B Halled cTpaHe NPOILeH-
Ta HHQUUHPOBAHHBLIX B pPa3/iMUHBIX BO3pacTHHX rpynnax. Ecau npo-
LeHT HHOQHUMYPOBAaHHHX B Bo3pacte 40—49 jer B3siTh 32 eLHHULY,
TO AOJH HHGHUUHPOBAHHBIX B OCTAJbHBIX BO3PACTHBIX rpynnax Gyayr
BhipaxKeHbl CJeAYIOWHMH KosgduuuentamMu: o 1 roga —0,02; 1—
2 ropa —0,03; 3—6 —0,1; 7—14 —0,3; 15—19 —0,7; 20—24 —0,9;
25—29 —0,94; 30—39—0,99; 40—49—1,0; 50—59—0,9; 60 =
6oabpuie — 0,8. MHpHUHPOBAHHOCTL A5l KaXKJA0H BO3paCTHOH rpyn-
Abl MOXeT ObiTh BHIUHCAEHA NYTEM YMHOXEHHS NMPUBEJIeHHBIX KO-
¢HUUEeHTOB Ha MH(UUHPOBaHHOCTL B Bo3pacte 40—49 ner. [TpoueHT
HHGUUHPOBaHHLIX B Bo3pacTe 40—49 ner cienyer onpefensith HC-
xons 13 3260J1eBaeMOCTH B yKa3aHHOH Bo3pacTHO# rpynne. IIpumem
Ha TepPHTOPHH C MaKCHMaJbHOH 3a60/ieBaeMOCTbi0 TyOepKyJe3oM
3a nokasaTesb UHOHUIHPOBAHHOCTH HAUOGOJBIIYIO U3 3aPETHCTPHPO-
BaHHBIX €€ BeJHYHH, Hanpumep 95%, a B MECTHOCTH C HauMeHblllel
3a6oJieBaeMOCTbI0 — HauMeHbiy1o, aonyctuM 70%. Torna wHuUH-
poBaHHOCTb B Bo3pacte 40—49 JieT Bo Bcex 0CTaJIbHBIX TEPPHTOPHAX
6yner BhIpaxKeHa BeJHYHHAMH, HAXOAAIUIHMHUCS B NPOMEXKYTKE MEXK-
Iy yKa3aHHBIMH, MPONOPLHOHAJNBHO COOTBETCTBYIOIUM LiHdpaM 3a-
60J1eBaeMOCTH Ha MecTax.

MeTon pacyera 3KOHOMHYECKOH 3(P(PEKTHBHOCTH NPOTHBOTYyOep-
KyJae3ubix meponpuatuit. Ouenxa skoHOMHYECKO# 5(QdeKTHBHOCTH
NPOTHBOTYGEPKYJE3HbBIX MEPONPHATHH SIBJAsSETCS OAHHM H3 OCHOB-
HBIX YCJIOBHH JJIS1 ONTHMAJbHOIO BJIOXKEHHS] MaTepHalbHbIX CPEICTB,
HanpaBJ/IeHHbIX Ha YJyulleHHe 3NMHAEMHYEeCKOH CHTyauHH 1o Tybep-
KyJesy.

[IpensoxeHO HECKOJbKO METOMHK pacueToB B MegunuHe (Bora-
THIpeB H Ap., 1969; Waaler, 1968). MeToaAHKH OTeUeCTBEHHbIX aBTO-
POB, B TOM YHCJie NOJIYUHBIIAS HaHOOIblliee pacIpOCTPpaHeHHe CPelH
¢drH3uartpoB crpanb cxeMa Hlepepa (Hledep, 1969; 1lledpep, Opar-
HeB, 1973), orJHYalOTCA CTPpeMJEHHEM K HCMOJb30BAHHIO MAaKCH-
MaJIbHOTO YHUCJa PA3IHYHBIX OTYETHBIX CBEJIEHHH.

[Ipu nocTynHOCTH BCeX HEOOXORMMBIX JJIl 3TOTO JaHHBIX YKa3aH-
HBI MOAXOJ, BO3MOXKHO, NpPEANOYTHTeJieH, ONHAaKO OH JaJjeKo He
BCeria ocylecTBHM. MHorux uHop, TpebyeMblX 1O METORHKE
JI. B. llle¢pepa, Her B pacrnopsikeHHUH (TH3MATPHYECKOH H [axKe
MenHuuHCKOH cnyxObl. Her enHOoOOpasus B mojaue CBeAeHHH Ha
pasauuHbIX ypoBHsAX. Tak, HEKOTOphie NOKa3aTeJH BHICYHTHIBAIOTCS
TOJIbKO B MacwiTabax paioHa, ApyrHe —mno o0JacTH, TpPeTbH — HO
pecnyGJinKe, YeTBEPTbieé MOXKHO H3BJeUb JHIUb MO OTHEIbHBIM Yd-
pexnenusim. [Toatomy B cBoux paborax Lledep (Lledep, 1969; Lile-
¢dep, Hparues, 1973), nOMHMO OTYETHBIX CBeJE€HHH, BLIHYKAEH OblI
UCIIOJIL30BAaTh MaTepHaJbl, KOTOpHe N0oOBIBAJHCh NyTeM CHelHalb-
HBIX pa3palboTOK, NPOBOLHMbBIX CAaMHM aBTOPOM HA MeCTax.

[TosTomy nenecoo6pasHb MOHCKH 6oJiee MPOCTHIX M AOCTYMHBLIX
CX€M, B TO XKe BpeMsl NOCTATOYHO XOPOIIO OTPaXaKIHX 3KOHO-
MHYeCKyl0 5((eKTHBHOCTL NPOTHBOTYOEPKYJ€3HBIX MEPONpHUSTHIL
s 3TOrO Cienyer OpHEeHTHPOBATbCA JHIUIb Ha BeAyllHe, HanboJee
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CYyULeCTBeHHble H NOCTOBepHBle AaHHble. K TaKoBbIM OTHOCATCA OC-
HOBHbBI€ 3MHIEMHOJIOTHYECKHe T0Ka3aTesH, NpPEeHMYLIecTBO KOTO-
pHIX — B HOCTYNHOCTH MX noJiyyeHus. Ha ux ocHoBe nmyrtem noz6opa
COOTBETCTBYIOIIHX KO3((DHLUHEeHTOB MOXKeT ObITh BBIYHCJIEH yliepl OT
60JibHHYHBIX JIHCTOB, HHBAJHJAHOCTH H CMEDTHOCTH OT TybepKyJesa.
B koHeuyHoM cueTe HMeHHO NOCJeJHHE TPH NOKa3aTeJsl XapaKTepH-
3y10T yumep0, HaHOCHMBIA TyOepKysae3oM, NPHUYeM 3TH NOKa3aTesH
JOJIKHBI HMeTb OOILYIO eAMHHIY H3MepeHHUs.

BoJsbmIHHCTBO OTeUeCTBEHHBIX H HHOCTPAHHBIX aBTOPOB CYHTAIOT,
4yTO HauboJee BepHO 3((PEKTHBHOCTb MENHLHHCKOH CAYXKOGB MOXKeT
6bITh OXapaKTepH30BaHa YHCJOM TPYAOBBIX JIeT I'pax/AaH, cOXpaHsi-
Iomuxcs Gaarojaps AesiTeJbHOCTH OpPTaHOB 3/paBOOXpaHeHHsA. DTO
npH3Haercs, B yactHocTd, Beemuprno#i Opranusanueit 3apaBooxpa-
Henus. Tak, npexcenarenp ee IPOTHBOTYOEPKYJE3HOIO OTAEJNEHHS
Xurue (Hitze, 1972, 1973) yka3sbiBaeT, 4TO 9KOHOMHUYECKHH 3(deKT
OT 3aTpaT Ha 3/ipaBoOXpaHeHHe Jerye Bcero U3MepsTh B «rojax 30-
POBbSI HaceJIeHHsI».

Hcxons u3 nmpuBeldeHHBX YCTaHOBOK 1 pabot Boratbipesa u apy-
rux (1969), ledepa (1969), ledepa u Aparnea (1973) skoHOMHE-
YeCKHH BBIMIPHIII OT NPOBOAHMBIX NPOTHBOTYOEpDKYJE3HBIX Mepo-
NpHATHH (B roflax COXpaHeHHOH TPYJOBOH XXH3HH) MOXeT OHIThb IO-
Jy4yeH CyMMHpOBaHHeM: 1) cOKpalleHHsl AJHTEeJbHOCTH NpebhIBaHHSA
Ha GOJIbHHYHOM JHCTe — /; 2) yMeHblUeHHs 4YHCJa JeT npe6hBaHHs
Ha HHBAJMAHOCTH —J; 3) COXpaHEHHBIX JeT XKH3HH B pe3yJbTarTe
CHH)KeHHUsA cMepTHOCTH — K. TakHM 06pa3oM, 5KOHOMHYECKHH BBIUT-
pbtut L cocrasut: L=/+J+K.

Tpennaras Boiuucaenue I, J, K ucxonss 13 OCHOBHBIX 3MHAEMHO-
JIOTHUECKHX NoKa3aTeJsell, moJaraeM, uto K, ecTecTBeHHO, CJexyeT
PaCCYHTHIBATb, OPHEHTHPYACH HA YHCJO CMEPTHBIX CcJyuyaeB OT TY-
OepkyJsie3a, yHCJO HeAopaGOTaHHBIX JeT BCJEACTBHE HHBAJIHIHO-
CTH — HCXOJl H3 YHCJEHHOCTH KOHTHHTEHTOB OOJIbHBIX TyGepkyJe-
30M (Tak Kak MHBaJHAHOCTb OOBLIYHO He NMpH3HAeTcsA cpa3y, B IO
BBHISIBJIEHHS 3200JIeBaHHs1), a YHCJIO HeOpabOTaHHBIX JIET B CBA3H C
nosyyeHueM GOJBHHYHBIX JHCTOB — HCXOJf H3 NOKa3atens 3aboJe-
BaeMOCTH, TaK KaK B OCHOBHOM IOJIb3YIOTCS] 60JbHHYHBIMH JIHCTAMH
B HauaJse 60Jie3HH.

IMocne Buruucienuss L moxer ObITb OleHEHAa 3KOHOMHYECKas -
¢dheKkTHBHOCTb 60pbOBI ¢ TyOepKyJae3oM M, nyteM comocraBieHus L ¢
3aTpaTaMHu Ha 3TH meponpustusa N:

M=L/N.

Takum ob6pa3oM, pacyeThl 3KOHOMHUECKOH 3¢(p(deKTHBHOCTH NpoO-
THBOTYOePKYJ/Ie3HBIX MEPONPHSATHHA NPOBOJAHJNCL B 3 3Tana:

oupenesenue L, onpenenenne N, onpenesenne M.

B mendx cCOMOCTaBHMOCTH PacyeTOB Ha PA3JIHUHBIX TEPPUTOPHAX
3KOHOMHYECKHE BBIKJAAKH, KAK H OCHOBHBbIe 3NHIAEMHOJOTHYECKHE
nokasarteJu, Heuucassuch Ha 100000 nacenenus.
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A. Onpedenenue L (3xoromuuecxozo eviuzpoiiia)

Beauunna / mHaxoaunach MyTeM YMHOXXEHHS YHCJa, OTPaxKaloLLero
cHuxkeHHne 3aboseBaemoctd Ha 100000 nacenenus, A B, Ha ko3pdu-
IIHeHT, paBHBIA 1,3 roja, MOKasHBalOUHi KAHTEJbHOCTb PeObBaHUsA
Ha 60JbHUYHOM JIHCTE BIEepPBLle BHISIBJAEHHHIX OOJIBHBIX TyGepKy.Je-
3om (paccuurano BMecte ¢ JI. K. CumousnoM), u Ha Ko3pbunueHr
0,8, oTpaxalomwuii Aoa10 GOJABHBIX, KOTOpHIE A0 3afoneBanus Ty6ep-
KyJe30M Oblin paBoTocnocOOHBIMH, T. €. B JJaHHOM CJydYae, KaK U B
MOC/JEAYIOLHX, SKOHOMHYSCKHEe pacyeThl NpejcTaB/eHbl B BHAe IO-
Kaszartesiell JIMHAMHKH OCHOBHHIX 3NHJIEMHOJOTHYECKHX IIOKasare-
Jeft, B3THIX ¢ K03(phHUIMEHTaMH, OTPAXKAIOIMHUMH NOTEPIO TPYLOBOro
BpeMenn: /=AB-1,3.0,8=1,04AB nxer.

BeanyHHa J BBIYHC/AAACh IyTEM YMHOMXEHHS YHC/a, TIOKA3bIBAI0-
llero CHHXKeHHe 3a JaHHbIA nepHox BpemeHH GosesHeHHocTH AC Hz
HIPOLEHT, KOTOPhIH 60J/bHbIE, IEPBHYHO NPU3HAHHbIE HHBAJIHAAMU 110
Ty6epKyJe3y, COCTaBJAAIOT OT YHCJIEHHOCTH KOHTHHI@HTOB IPOTHBO-
TyGepkyJe3nbix nucnancepoB 3,7 (M3 aHAJH3a OTYETHO-CTATHCTHYE-
CKHX CBeleHHH) ¢ NOoc/aeAyIOIHM YMHOXEHHEM Ha NPOLEHT Hepabo-
rawouux uupaaunos — 70 (Iledep, 1969) u cpennee yucao JgeT npe-
6niBaHust Ha  uHBaauiaroctH — 10  ger  (Kopsruu, 1971):

J=AC-0,037-0,7-10=0,2bAC xer.

Besnunna K HaxoxuJach HCXOAS M3 BO3PaCTHO-NOJOBOTO pac-
npefesieHuss cMepTHOCTH B ropofax u ceaax CCCP 3a 1970 r. (dop-
mMa LICY CCCP Neb) c¢ ucnonb3zoBaHHeM «TabJHL NOXKHTHS». ITO
IIO3BOJIHJIO BHIUHCJIHTH, UTO KaXAOMY yMepuieMy or Ty6GepKy.esa
NPEICTOSIO B CPEIHEM HPOXKHTD O NMOJYUEHHS NTEHCHU MO BO3PAaCTy
eme 9 Jer. [103TOMY BHIUTPHII OT YMEHBIIEHHS YHCJIA YMepINHX Ha
AD yenoBek COCTaBHUT:

K=AD .9 ner=9 AD ner.

B nesoM 3KOHOMHYECKHH BHIMTPHILI, 00YCJIOBJIEHHLIA NPOTHBOTY-
6epky/ie3HbIMH MePONPUATHAMHE L, cOCTaBHT:

L=I+J+K=1,04AB+0,26 AC+9AD ner.

[Togxon k npuBeneHHHM pacyeraM I, J u K 6bl1 efuHBIM —
BO BCeX C/y4asx B OCHOBY OpaJioch CHHXKEeHHe 3a JaHHBIf roj COOT-
BETCTBYIOHIEr0 3MHAEMHOJOTHUECKOrO MOKa3aTels, HO C yueToM
peJCTOALLHX JIeT TPYAOBOH XKH3HH.

B npeacraBieHHbIX GOpPMYJaX 3KOHOMHUYECKHH BBIMIPHILI BHIPa-
XeH B rogax. Uro6u nepeBectH ero B py6aM, moayueHHOe uyHcao L
YMHOXA€TCS1 Ha BEJUYHMHY HAIMOHAJbHOIO JOXOAA, MPUXOISALLYIOCS
Ha ojHoro pafoTaioulero B HApORHOM XO3AMCTBe B rog—~P, T. e

L= (1,04 AB+0,26 AC+9 AD) P py6ae.
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B. Onpedenenue N
(sarpar Ha nporusoTybepkyse3nobie mMeponpuaTU)

[TonyyeHHbI BHILIEYKAa3aHHBIM IyTEeM SKOHOMHUECKHA BHLIUTPHILI
IoJKeH ObITh COMOCTABJIEH € 3aTPaTaMHU Ha 60pb6y ¢ Ty6epKyIe30M.
U3 ananusa pana paGor (Illedep, 1969; Illedep, dparues, 1973;
Hitze, 1972) moxHo npuHsTh, uTo Ha 859% 3TH 3aTpaTsl onperess-
IOTCA YHCJIOM CpPeJHErofOoBbIX KOeK Ha TybepKyJse3 B JaHHOH MecT-
HocTH. Toraa 3aTparhl Ha TyGepKyJie3 MOTYT ObITb BHIBEAEHBI HCXO-
Jsl H3 CTOMMOCTH KOEYHOro (pOoHAa 32 roX. DTa CTOHMOCTb IOJYYaeT-
cA MyTeM YMHOXKEHHS 4HCJaa KoeK R (CTalHOHapHBIX H CAHATOPHBIX),
npuxoxsmuxcsad Ha 100000 naceneHHsi, Ha CTOHMOCTL OJHOH KOHKH
3aroj p (BelTHYHHA H3BECTHA), T. e. R-p pyGueii.

Tak Kak noc/elHsis BeJHUYHHA — 3TO Toabko 85Y 3aTpat, TO BCe
3atpaThl N COCTaBAT:

R.p-100
N——:'%“: 1,2 R-p py6.

B. Onpedenenue M (axonomuueckoti agppexrusnocru
npoTUBOTYOEPKYNEIHOIX MEPONPUATUL)

Ha TtpeTtbem 3Tane ompelessieTcsi KOHOMHYecKast 3Q(HeKTHBHOCTD
NpOTHBOTYGEePKYJJIe3HbIX MepONpHATHA M, myTeM COMOCTaBJEHHS 3a-
Tpatr N Cc 3KOHOMHYecKHMM BbiUrphilieM L. [lpenmyiuectsoM mnpen-
CTaBJIEHHOH CXeMBl pPacyeTOB 3KOHOMHMYeCKOH 3(pGeKTHBHOCTH MNpo-
THBOTYOEpKY/€3HBIX MePONPUATHH sIBJseTCS BO3MOXKHOCTb HCXOAUTh
JIHIIb U3 OTPaXKaeMBIX B CTATHCTHYECKHX JAHHBIX OCHOBHBLIX 3MHAe-
MHOJIOTHYECKHX IOKa3aTeJsell. MeTonuka npocra, JOCTYyIIHA AJs JIO-
6oro Ty6yupexaeHHs, OHAKO HYKHaeTCA B COBEPLIEHCTBOBAHHH.

B wacTHOCTH, IPH pacyerax MOTepb B CBSI3H C BPeMeHHOH HeTpy-
IOCIOCOGHOCThI0O MOXKHO BMecTO 3a60J€BaeMOCTH HCXOAHUTh H3 OT-
verHoit gpopmbl BIICITC Ne 16 uam «3—1» (nmotepH 3a Tox) ¢ yMHO-
JKeHHeM Ha yKa3aHHble BBIUIe NMONpaBOYHble KO3(PbuuueHTH 1,3 H
0,8. B kauecTBe HCTOYHHKA CBEJEHHH O CTOHKOH yTpaTe TpPYyHAOCHO-
co6HOCTH MOXKHO 6parbh MoKasaTenb UMCJa MNepPBHYHBIX HHBAJHIOB
no ty6epky/aesy B JaHHOM rofy u3 orderHoit ¢opmer LICY CCCP
Ne7 ¢ yMHOXKeHHeM Ha BbilleyKaszaHHble Ko3dduuuentsr 0,7 u 10.
HenocratkoM ykasaHHBIX ¢OpM OTYeTa sBJsSETCA TO, YTO B MacuiTa-
Gax paifiona JaHHble O BDeMEHHON H CTOHKOH yTpaTe TPYMLOCNOCOGHO-
CTH He CYMMHPYIOTCS.

CuoefyeT OTMETHTDb, YTO 3KOHOMHYECKHe NI0Ka3aTesqH, pacCUHTaH-
gole Ha 100000 HaceneHHust, pakKTHUECKH SBJASIOTCS 3KOHOMHKO-3IH-
JeMHOJIOTHYECKHMH U B COIIOCTABRJEHHH C OCHOBHBIMH 3MHAEMHOJIO-
FHYECKHMH MOKa3aTeJsIMH IT03BOJISAIOT MOJIHEE OUEHHTb 3NMHAEMHYe-
CKyI0 06CTaHOBKY B OTHOLIeHHH TyOepKyJe3Hoii uHpekuuu. Kpome
BblIIeyKa3aHHbIX, HaMH MNpejJjaraercss Mo/Jb30BaThC 3SKOHOMHKO-
3MHAEMHOJIOTHYECKHM [T0OKa3aTeJseM NMoTepb MO HHBAJHAHOCTH B CBH-
3H ¢ Ty6epKyJe3oM, NpHXOAALIHXCA Ha oAHoro GoabHoro. Okasa-
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JIOCh, UTO 9TOT NOKa3aTeJb TOUHEe OTPAKAET INMHIAEMHUECKYI0O 00-
CTaHOBKY, YeM Moka3atesab GoJie3HeHHOCTH. [locnefHee cBsizano ¢
TEM, UTO N0Ka3aTeJsb PAcX0J0B N0 HHBAJUJHOCTH HAa OJHOTO 6OJBHO-
ro ¢akTHUYECKH fIBJISIeTCSI KOMILIEKCHBIM, OTpaxkas KaK YHCJIEHHOCTh
6GOJIbHBIX, TaK H HX KJIHHHYECKHH cocTaB — ueM 0oJblle HeCBOEBDe-
MEHHO BBLISIBJEHHBIX H 3aNyLIeHHBIX ()OPM, T€M BblILIE HHBAJHAHOCTD.

Taxum o6pa3oM, B npeAcTaBJeHHOM COOOLIEHHH npepyaraercs
PfL pacueTOB H METOLOB, HaNpaB/JeHHbBIX Ha YTOUHEHHE 3NHAeMHuue-
CKOH CHTyauuH no tybepky/esy, 4T0 JOJXKHO ONTHMH3HPOBATH IJa-
HHDOBaHHE COOTBETCTBYIOIHX JeueGHO-MPO(pHIAKTHIECKHX Mepo-
HPHATHH cpeJid HaceJieHHsl H OOJIbHBIX.
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POJIb MPOTHBOMNOJIO)KHO
JEWUCTBYIOLLHX SPAKTOPOB
B OUEHKE COCTOSSHH# OTKPbITbIX
BUOJIOTHYECKHX CHCTEM

(Ha npuMepe CHCTEMBI remocrasa)

JI. B. Xyn3uk, 3. JI. lllyasruna

(CapaToOBCKHA MeAMLUMHCKHA HHCTHTYT)

Oco6eHHOCTb COBPEMEHHOH HayKH — ee CHHTETHYECKHH XapakTep.
Ecnu B npenurecTBYIOIHA NePHOJ NPOHCXOAHAA HHTEHCHBHAS AHG-
(dbepeHLHALHA HaYK, TO ceHYac MBI CTAHOBHMCSI CBHJETENsIMH 00parT-
HOTO sIBJeHHs: 0OObeJHHEeHHe Pa3JHYHbIX JUCLUHUIJINH JJ5 COBMECTHO-
TO H3YYEHHS TeX MJIH HHBIX CJOXHBIX mpolieccoB. BoopyxeHnnas ¢u-
3HKOH, XMMHel, MaTeMaTHKOH, GHOJIOTHSI U MeIAHLHHA, NPHCTYIUIH
K WITYpMy npobJieM, HemoCpeACTBEHHO CBSI3aHHBIX ¢ TPeOOBaHHUIMH
coBpeMeHHOCTH. Llenb HccielOBaHHi — H3yuYeHHe BaKHEHIUHX IMpoO-
LeCCOB KH3HEeNesATeNbHOCTH OPTaHH3MOB, H3bICKaHHe NPHYHH pas-
JHYHBIX HELYTOB YeJOBeKa, CN0CO60B HX MpelylmpexieHus U spdex-
THBHOI'O JIEUEHHS.

Jns1 Ku3HeAeATeJbHOCTH HeO6XOAHM NMOCTOSHHBIA NPHTOK 3HEP-
THH, KOTOPYI0 OpPTraHH3M NOJy4YaeT M3 OKpyxxamoueH cpeabl. IIpeBpa-
LIeHHe 5HEePrHH B OpraHH3Me, B3aHMOCBS3b H 0OMEH 3HEpTHH opra-
HU3Ma H cpelbl u3ydyaer GHoJIorHyeckass TepMmogHHaMmuka. [locaen-
HeHl NPHXOAUTCS HMETb AeJO € TePMOLHHAMHUECKHMH CHCTEMaMH,
KOTOpbIe [0 CTeNeHH OTTPaHHYEHHUS OT OKPYXKalolledl cpelbl MOTYT
6LITh OTHECeHBI JTHOO K OTKPHITHIM, JHOO K 3aMKHYTHIM. ¥ TNepBHIX
CHCTEM NPOMCXOAHUT NOCTOSIHHBIH OOMEH BelleCTBOM H 3Heprued c
BHEIIHEH CPelloH, Y BTOPBIX — NPOLECCH IPOTEKAIOT TOJNbKO BHYTPH
CHCTEMBI.

C ToukH 3peHHs (PH3UKO-XHMHUYECKOTO NOPSAKA XKHBbIE OPraHH3-
Mbl BelyT Cebs COBEpDUIEHHO <«IPOTHBO3aKOHHLIM», «IapaloKcaJb-
HbIM» 006pa3oM, HNPOTHBOpeYa 3aKOHY <«BO3PacTAHHS 3IHTPOIHH>».
Bcrynas B ¢Bsi3b ¢ ADYrHMH 06beKTaMH, OHH, BMECTO TOT'O 4TOOHI B
XOJle peaKUHH HCUepnaTh CBOH 3HepreTHYECKHH NOTEHLHAJ H NPHATH:
K paBHOBECHIO 1160 XXe pa3pyIIHTbCSA, COXPAHSIOT CBOE YCTPOHCTBO,
BHYTPeHHIOIO CBOOOAHYIO 3HEpPrHi0, CBOe CTAllHOHADHOE COCTOSIHHE.
[TosaToMy XHBble OPraHH3Mbl HepPeAKO HAa3bIBalOT CTAalHOHADHBLIMH
OTKPBHITHIMH cucteMaMH. Takasa cucreMa o6Jajgaer crnocoGHOCTBHIO
CTabuJIH3HPOBATh CBOE COCTOSIHHEe INPH HapyleHHusX, o0ycJoOBJIeH-
HBIX H3MEHEHHEeM psila BHEIIHHX H BHYTPEHHHX YCJOBHH ee CyIIeCT-
BoBaHus. CTauHOHAapHOe paBHOBeCHe OTKPHITOH CHCTeMbl B 3HauyH-
TeJIbHOH Mepe oOnpeleseTcss CKOPOCTbIO NPOTEKaHHS NpPOIECccOoB
B HeM.
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B s1060/ OTKPHITOH CHCTEME MOXKET €yIecTBOBAaTh HEOTPaHHYEH-
HO€e YHCJIO BO3MOXHbBIX CTALlHOHAPHBIX COCTOSTHHH: H3MeHeHHe J1060-
ro H3 napaMeTPOB CHCTEMBI IPHBOJAHT €€ K HOBOMY COCTOSIHHIO.

MexanHu3mbl, o6ecreynBalpolLiHe coXpaHeHHe CTabHIbHOIO COCTOsA-
HHSl XKHBOTO OpraHH3Ma, MOJYYHJH Ha3BaHHe PeaKiHil romeocrasa,
a CaMoO COCTOSIHHe PaBHOBECHSI OpraHH3Ma HJH OHOJIOTHYECKOH CH-
CTeMbl — Ha3BaHHE «rOMEOCTas».

C nosuuuii o6HX 3aKOHOMEPHOCTEH TeueHHs NPOLECCOB B OT-
KPBITBIX OHOJIOTHUECKHX CHCTeMaX BO3HHKHOBEHHE Upe3BhiYaiHBIX,
3KCTPEeMaJIbHbIX COCTOSSHHH C Pe3KHMH OTKJOHEHHSAMH OT HCXOAHOTO
CTallHOHAPHOTO BOCIPHHHMaeTcst Kax 6ojie3Hb OpraHH3Ma H colpo-
BoXJaeTcs HapylleHHeM (YHKUHH MHOTHX BHYTPEHHHX OPTraHOB H
CHCTEM; BO3BPAT Xe K HCXOAHOMY CTallHOHAPHOMY COCTOSIHHIO pac-
UeHHBaeTcCsl KaK BbI3JOPOBJIEHHE.

Ycnexn TeopeTHUYeCKOro H NpPAKTHYECKOrO H3VYEHHS CHCTEMB
crabHaH3aLHU OpraHu3Ma, pacuiHppoBKH coco60B BO3HHKHOBEHHS
H pa3BHTHA 3KCTPEMAJIbHBIX COCTOSIHUH, BBISICHEHHS CTabOHJIH3aLMH
HapyLIeHHbIX QYHKUUH H CTPYKTYP OpPraHH3Ma BecbMa 3HAUHTEJbHBI,

KnynuKo-TeOpeTHYECKHH aHaJH3 CBHAETENbCTBYET O €LHHCTBE
3aLHTHO-NPHCNOCOOHTEABHBIX H NATOJOrHYECKHX [IPOLECCOB, O eIHH-
CTBE TaKHX NPOTHBONOJIOXKHBIX CHCTeM TOMeOCTa3a, KaK aJjJjeprus
H HMMYHHTET, CB€DThIBaHHEe KPOBH H (PHODHHOJIM3, OKCHIeHauus H
FHNepKaNHHs, allHAO03 H aJIKaJjo3 H Ip.

Ecan B Haya/bHOH CTaJMH OTBETHOH peaKIHH OHOJIOrHYeCcKOH
CHCTeMbl Ha H3MeHeHHe (AaKTOPOB BHellHeH Cpelbl ellle MOXHO OT-
JIHYHTb 3alHTHOE NpPHCNOCO6/eHHe OT NOBPEeXAEHHs, TO B AaJbHefl-
IIeM 3TO CTAHOBHTCS HEBO3MOXKHBIM, TaK KaK 3alHTHO-NPHCIOCOOH-
TeJbHasi peakuus (npucrnocobuTesNbHAast aJanTalHs) NpeBpallaeTcs
B NMaTOJIOrHYecKyio (TaTOJIOTHYeCcKasi aflanTauHs).

Js u3yueHHs1 3TOTO BOIIPOCA C Lesbi0 OLIEHKH COCTOSTHHS OTKPHI-
THX OHOJIOTHYECKHX CHCTEM HMeeT CYLIeCTBEHHOe 3HayeHHe TOT
¢akT, 4TO cHCTeMa romeocra3a OOLIYHO XapaKTepH3yeTcsi 60JbLIHM
YHCJOM NapaMeTpPoB, KOTOPbIE MOIYT ObITh IOApasje/eHbl 0 Mexa-
HH3My HefCTBHSI Ha 2 KJacca: OAHOHANpaBJeHHble H Pa3HOHANpaB-
JieHHBle. Bno/sHe eCcTecTBEHHO, YTO CTHMYJISLHS H3BHE OJHOHANpaB-
JIEHHBIX ITapaMeTpPOB, OTKJOHSIOUIHX CHCTEMY OT COCTOSIHHSI PaBHO-
BECHS, MOXET YCKODHTb Da3BHTHE 3KCTPEMAaJbHOI'O COCTOSIHHSL H
IPHBECTH K NOTepe CIOCOGHOCTH CHCTEMbl BOCCTAHOBHTb CBOE HC-
XOAHOE COCTOSIHHE, YTO OKaXXeTCs HECOBMECTHMBIM C XKH3HbIO CH-
CTeMB,

JaHHoe 100K eHHe JIeTKO NPOCJAEIHTb Ha IpHMepe ORHOH H3 CH-
CTEeM roMeocTa3a — CHCTeMe CBEpPThIBAHUSI KPOBH H (HOPHHOJH3A.
Sra cHcTeMa xapakrepHayeTcs 00JIbLINM 4HCJIOM IapameTpoB. Her
HH OXHOH paboThl, B KOTOPOH ObIIM Obl YeTKO BbLIJeJIEHbl pas3HOHa-
[paBJieHHO JAeHCTBYIOIHE NOKa3aTeJH 3TOH CHCTeMbl H olpefeseHa
B3aHMOCBSI3b MEXIYy HHMH, B YaCTHOCTH Yy OOJIbHBIX TyOepKy./e3oM
JerKHX.

Tak, B pabotax HoBozsopckoro (1958), Kpiokosoi (1958) omn-
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peaensiics ypoBeHb TpomGonsactuHooGpasoBanusa. B pa6Gorax Ax-
papxonxkaesa, Kawmpuea (1955), Xpenioka u apyrux (1959),
I1. JlazapoBa (P. Lazarow, 1961) onpenensiicss ypoBeHb TPOMOH-
HooGpasoBaHus. Xabep, Haru (Haber, Nagy, 1962), Uuniankap,
Cupcu (Chiplunkar, Sirsi, 1962), Turano u apyrue (Tigano et al.,
1964) u3yvyauu KpuTepHH 06pa3oBaHHsA (GUOPHHOBOIO CryCTKa H €ro
JIH3HCA.

Kaxnas u3 nepeunc/leHHBIX pabOT B CyMMe XapaKTepH3yeT Ka-
KyI0-TO OAHY CTOPOHY MeXaHH3MOB CHCTeMhl CBEPTBHIBAHHS KPOBH
i pubpurosnsa. BnoJsHe ecTecTBeHHO, YTO 6e3 HAKOMJIEHHS IO-
JOGHBIX CBelleHHH OblI0 6bl HEBO3MOXKHO CO3/aTh LEJOCTHOE yYeHHe
0 mpouecce cBepThIBaHHSA KpoBH. [loc/ie co3faHHS TakKOro YYeHHs
NOSIBUJIOCH MHOTO paboT, B KOTOPHIX XapaKTepH30BaJICsi YPOBEHb OT-
JeJbHBIX MapaMeTpoB, OTHOCALIHXCSH K pa3HBHIM ¢asaMm reMocrasa y
6osbHBIX Ty6GepkynesoM gerkux (ITomopos, 1963; Illemeros, 1969;
[Tonywkura, 1973). OaHako CylUecCTBEHHOCTh M HaNpPaBJEeHHOCTb
JNEHACTBHUS OTJEJNbHBIX (DaKTOPOB, a TaK)Ke B3aHMOCBSI3b MEXAY HUMH
B 3THX pabotax ocraBajach He BhifejeHHOH. [ToaToMy naxe B Tex
e[MHHYHbIX paboTax, B KOTOPHIX NMPOBOAHJIOCH H3yUeHHE KOPPEJsLH-
OHHOI 3aBHCHMOCTH HJIH JPYTHX BHAOB B3aHMOCBSI3H, OHO KacaJjoch,
KaK IpaBHJIO, ONHOHMEHHBIX NapaMeTpoB. JTO He MO3BOJHJO aBTO-
paM paspaboTaTh GHICTPbIE TECTHI 3TANOB Pa3BUTHS 3KCTPEMAJbHOTO
COCTOSIHHSI H OOOCHOBAaHHO PEKOMEHAOBATb IJs KaxKAOT0 M3 HHX
CPeACTBA 3KCTPEHHOH MOMOILU H3BHE,

C uesblo BhieJeHHST HanboJee CylleCTBEHHBIX pa3HOHANPAaBJEH-
HBIX N0 CBOeMY JeHCTBHIO (PaKTOPOB reMOCTa3a Mbl MONBITAJHCh Xa-
PaKTepH30BaTh JOCTYNHbBIM HaM YHCJOM IapaMeTpOB INaToJorHue-
CKYI0 MOJeJb — 60JpHOrO TyOepKy/ae3oM JIETKHX B NEpHOJ 3KCTpe-
MaJIbHOTO COCTOSIHHS (JIeroyHoe KpoBoTeueHue) H BHe ero. C Haulel
TOYKH 3PEHHSI, S3KCTPEHHAsI MOMOLb TaKOoMy GOJbHOMY MOXKET OKa-
3aThest 3 (heKTHBHOM JHIIbL NPH LeJeBOM BO3JeHCTBHH Ha pa3HOHa-
IpaBJeHHbIE NapaMeTphl, OJIHH H3 KOTOPbIX JOJKHBl BHEUIHHM BMe-
IIaTeTbCTBOM CTHMYJHPOBAThCS, NPYTHE — 3aTOPMaXKHBaThCS.

Hawmn o6cienoBano B o6wuedt ¢a0xKHOCTH 716 60/bHBIX TyGepKy-
J1e30M JIerKHX, H3 Hux 102 yesoBeka B mepHOJ JIErOYHOH reMOpparuH.
Onpenensiiucy 3HaueHHus: 27 mapaMeTpoB, H3 HHX 4 XapaKTepH30Ba-
JIH NepBylo, 2 —BTOpYI0, 3 — TpeThio (pa3y remocrasa, 7 — ¢puOpH-
HOJHTHYECKYI0 CHCTeMY, 6 — remapHHOBBIH 06MeH, 5 — HedepMeHTa-
THBHBIH GHOPHHOMNS.

Cneflyer OTMeTHTb, YTO BO3HHKHOBEHHE H HaJ/lHYHe TyGepKyJes-
HOTO IIpolecca y yesJioBeKa yxke caMo no cebe BeleT K H3MEHEHHIO
psiia mapaMeTpOB reMocCTasa.

CpaBHHTeJbHAsE XapaKTepHCTHKAa NPOKOATYJASHTHOH H aHTHKOa-
TYJSIHTHOH AaKTHBHOCTH KPOBH Y 30OPOBBIX JIHL, GOJbHBIX TyOepKy-
Jle30M B IIEPHOX JIEFrOYHOI'0 KPOBOTEYEHHS H BHE €ro MNpHuBeJeHHl B
raba. 1.

Y 6oabHBIX TyOepKyJie30oM IO CPAaBHEHHIO CO 3JOPOBBIMH JIHLUAMH
3HAYHTEJbHO AKTHBHPOBAH CBEPTHIBAIOLIHH MNOTEHLHaJ, HO aKTHB-
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Tabanna 1

KoMnoHeHTH CHCTEM CBEPTHBAHHA KPOBH H (GHOPHHOIH3A y 3R0poBBIX, GOMBLHBIX
Ty6epKyne3oM JerkHx H IPH reMOpPParHYECKHX OCAOMHEHHAX

CpenHBe BEJHYHHN noKasaTened

Iokasatens Pis pR—— pPay—— Ps—s
snopoisux TyGepKyJe- |c remoppa-
soM 2

K ruefi 3

Bpems cBepThiBaHHA KpoBH, ¢| <C0,01 326,8 246,1 213,5 | <0,001
IotpeGaenne nporpombHHA 0,01 85,9 99,0 84,8 | >0,05
CHBOPOTKH, €
ITporpom6HHOBOE Bpems, ¢ >0,05 26 27 27 >0,05
Kosuentpauus ¢ubpunorena, <£0,01 296,5 476,9 565,5 | <0,001
Mr%
AxtuBHOCT: (DHODHHA3H, C <0,01 63,3 43,8 41,7 | <0,02
Yposeus renapuna B kpoeu, | <O 01 6,1 3,2 3,06 | >0,05
en/ma
Conepxante kodakropa II re-| <0,01 | 109,6 94,2 71,7 | <0,001
napuHa, efl. TpoMOHHa
TpoMGuHOBOe Bpems, C >0,05 18 19 18 >0,05
Kownsiexc uGpuHoren-rena- | <0,001 | 15,3 20,7 25,1 | <0,001
puH, ¢
duGpuuonnTHieckas akTuB- | <0,01 77,9 | 135,7 | 192,8 | <0,001
HOCTb TWIa3Mbl, MM? (nporpe-
Thie TVIaCTHHKH)

AKTHBaTOpH MJIa3MHHOreHa <£0,04 28,3 52,1 68,8 | <0,05
njaasmeli, Mm?

DUOGPHHONHTHYECKAS AKTHB- — — 141,6 239,4 | <0,001
HOCTb MOKPOTHI, MM?

AKTHBAaTOpHl IJIa3MHHOTre HA — 69,7 120,8 | <0,001

MOKpPOTH, MM?
TonepanTHoCTh KPOBH K mias- | <<0,01 886 368,0 174,0 | <0,001
MHHY yepe3 uac, P.E./ma

HOCTb (puOpHHA3Bl CHHXKEHA Ha '/;, UTO CBHAETEJILCTBYET O PHIXJIO-
cTH cryctka. PuOPHHOMH3 Ke KaK NJIa3Mbl, TaK H MOKPOTbI MOBbILLIEH
y GOJIbHBIX aKTHBHBIM TYOepKyJe30M JierKHX.

Bo3HHKHOBeHHE reMoppariy conpoBoxjaercs eule 6oJiee Bbpa-
XKEHHBIMH OTKJIOHEHHSIMH B ypOBHe OTJeJbHhIX IOKa3aTeneHd remo-
crasa. Y 60JIbHBIX C JerOYHBIMH KPOBOH3JHSHHIMH DE3KO YCKOpPSeT-
csi cBepThIBaHHE KPOBH KaK 3alHTHLIH aKT MO CpaBHEHHIO ¢ GOJIbHBI-
MH Ge3 KpPOBOTEUEHHs, HO OJHOBPEMEHHO 3HayHTeJbHO BO3pacTaer
H GUOPUHOJUTHUECKAS] AKTHBHOCTb KaK (aKToOp, CNocoOCTBYIOLIHH
KpOBOTEUYEHHIO.

PaccMoTpeHne noKa3aTeJeil, IpHBeJeHHBIX B TabJ. 1, cBHAeTE/b-
CTBYET O TOM, YTO 4acTh H3 HHX CYIIeCTBEHHO He H3MeHsAeTCs Y 60Jb-
HHIX B IIEPHOX JIETOYHOTO KPOBOM3JHsAHHA. Tak, oKa3bBaloTCA NMpakK-
THYECKH CTaGHIbHBIMH YPOBHH NlapaMeTPOB, XapaKTepu3ylowux I u
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Il pasnl cBepTHIBaHMS KPOBH: noTpebJieHHe MPOTPOMGUHA NJIa3MBl
H npoTpoMOHHOBOE BpeMsl y GOJbHBIX ¢ KPOBOTEUEHHSIMH NpaKTHye-
CKH He OTJIHYal0TCH OT YPOBHS 3THX NOKa3artesell y GOJNbHBIX aKTHB-
HbIM TyOepKyJsie3oM H 310poBHIX Jdiofell (P>0,05).

CyuiecTBeHHbIE CABHTH 0OHApYXKHBAIOTCS y OTHAEJbHBIX IOKa3a-
tesnied 111 ¢a3nl cBeprhiBahusa KpoBH. IIpu ocTpoli H XpoHHuecKo#
JIETOYHOH reMOpparHH pe3ko yBeJHYHBAETCS KOJH4YecTBO (pHOPHHO-
reHa — OCHOBHOIO MaTepHaJa AJsi GOPMHPOBAHHSA CI'YCTKA Ha MecTe
KPOBOH3JIHSIHHS, JOCTHIAsl B OTAJBHbIX cayyasx 890—930 mr%.

B 10 ke Bpems ¢pubpunasa (XIII ¢pakrop), Heo6xoauMast 4151 yn-
JIOTHEHHS CTYCTKAa, CHHXKAeT CBOI0 aKTHBHOCTb, B pe3yJbTaTe 4ero
NpU KPOBOTEUEHUH y GOJBHBIX TyOepKyJ/e30M 3aMeRJsAeTcs Nepexos
¢ubpuna S B ubpuH i, 4To npenaTcTByeT HGOPMHPOBAHHIO NJIOTHOTO
CTyCTKa.

Taknm o6pa3oM, H3 BCeX H3yUeHHBIX IaPaMETPOB, XapaKTepuay-
IOIHX IPOLIECC CBEPTHIBAHHS KPOBH, 3HAYUTENBHO H3MEHSIOTCS
JiBa — yBeJHYHBAETCsl cojepkaHue (puOPHHOTeHa, HO OXHOBPEMEHHO
CHHXKaeTcsd aKTHBHOCTb (HOPHHA3Bl, YTO IPEnsiTCTBYeT CTOHKOM
OCTaHOBKEe KpoBoTeyeHHs. Ha MecTe KPOBOH3JIHSHHS OBICTPO BO3HH-
KaeT CTYyCTOK, HO OCTAeTCsl PHIXJbIM, HEIIPOUHBIM H3-3a HEJOCTaTKa
XIII dakropa.

O npoTHBOCBEPTHIBAIOLLEM MEXaHH3Me CHCTEMbl CBEPTHIBAHHS
KPOBH CYAHJH IO YeThipeM NapaMeTpaM: yPOBHIO TelapHHOBOH ak-
THBHOCTH KPOBH, TPOMOHHOBOMY BPeMeHH, COAepXkKaHHIO KodaKTopa
Il remapuHa u KoMnJjekcy ¢puOpHHOreHa ¢ renapuHoM. J[Ba U3 HUX —
KOJIHYECTBO renapuHa U TPoMOHHOBOE BpeMsi— IPH KPOBOTEUEHHH
NpakTHYeCKH He u3aMeHsiorcs. OTMeuaercss cHuxKeHHe Kodakropa II
renapuHa H NMOBBIIaeTcss KoMmJyekcoob6pasoBaHHe ¢ubpHHOTEHA C
renapHHOM, YTO CBUJETEJbCTBYET O HEKOTOPOM YBEJHYEHHH NPOTHU-
BOCBEPTHIBAIONIEr0 NOTEHIHaJia KPOBH NIPH KPOBOTEUEHHH.

OcHOBHBIE K€ H3MeHeHHs NPH JEeroYHbIX KPOBOXapKaHHAX H KPO-
BOTeueHUsAX Habawoganuch B (DHOPHHOJNTHYECKOH CHCTeMe OpraHH3-
ma, OTMeueHO pe3koe yBeJHYeHHEe (pHOPHHONH3A He TOJNbKO NJa3MBbl
KPOBH, HO H MOKPOTH GosbHbIX. Onpenensisi o0lyio nia3MHHOBYIO
aKTHBHOCTh Ha Henmporpersix ¢HOPHHOBBIX IJIACTHHAaX, ¢UOPHHO-
JIH3 — Ha NPOTPeThX NMJIACTHHKAaX, KOJIHYECTBO AHTHINIa3MHHA — IIO
TOJIEpaHTHOCTH KPOBH K IIWIa3MHHY, a TAK)XKe aKTHBATOpPHI MPOdHOPH-
HOJIM3HHA NJ1a3MBl H MOKPOTHI, MBI 0OHapY>KHJIH Pe3KO BbIpaKeHHbIe
CABHI'H B BEJHYHHE 3THX [l0Ka3aTeJen.

[TopBoAs HTOr BHIILIEONHCAHHBIM HCCJIEJOBAHHSIM, MOXKHO 3aKJIO-
YHTb, YTO NIPH JI€rOYHBIX KPOBOTEUEHHAX H KPOBOXapKaHHAX y 60Jb-
HBIX TyGepKyJ/ie30M Jerkux CHCTeMa CBePTHIBAHHSI KPOBH He Iperep-
neBasa CylleCTBEHHBIX H3MEHEHHH 32 HCK/JIIOYEHHeM CHHXeHHS ak-
tusHocTH XIII dakrTopa; KoHUeHTpaUHs ¢puOPHHOreHA J1a3MBbl faxKe
Bo3pacTaJia mo4TH B 2 pa3a NO CPaBHEHHIO C KOHTpoJeM. YpOBeHb
renapuHa B KPOBH OCTaBaJIC Ha CHHXXEHHHIX HH¢pax, HO OoTMeua-
JOCh €ro HHTEHCHBHOE KOMIlIeKcoob6pa3oBaHHe ¢ (pHOPHHOTEeHOM,
4TO Cnoco6CTBOBAJIO yBeJHYEHHIO NPOTHBOCBEDPTHIBAIOUIETO INOTEH-
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70

Puc. 1. CoorHouieHHe aKTHBHO-
cti XIII ¢akropa u ¢ubpuno-
- /433 TAa3MBl

1 — 3popoBhie;

2 — 6onbHble AKTHBHBIM H HeaKTHB-
HHIM TyGepKyJie3oM Jerkux;

3 — perpeccHOHHAs npamas (mns
GONBHBIX)

1 A 1 1
50 V. 50 200 254
Pubpuronns nrams , mmé

nHana kpoBH. OCHOBHBIE Ke CABHTH Hab6/a0Aaauch B GHROPUHOIUTH-
YeCcKOH CHCTeMe Kak nJa3Mbl, TAK H MOKPOTBI, 3Ta CHCTE€Ma pPE3KO
aKTHBH3HPOBaJach, NpeBHIast UHGPH KOHTPoJst B 2—2,5 pa3a u ee
napaMeTphl Bo3pactaJH B 1,5—2 pasa no oTaesbHBIM KOMIOHEHTAM
NpH CpaBHEHHH C NoKa3aTeJsiMH G6OJBbHBIX TybepKyJie3oM JIeTKHX
6e3 reMOpparHYecKHX OCJOXKHEHHH.

Hapacranue ¢u6pHHOreHa 1 yMeHbllIeHHe renapiHHa He 00 bACHA-
eT JIEroOYHOH reMopparHu y tybepkyJesnbx 6oJbHbX. ITosaToMy u3
BCeX H3YYEHHBIX NOKa3aTeJsell HaMH ObIH BbiJeJNeHb 2 HauboJee
HHQOPMATHBHEIX KOMIIOHEHTa, OTPaXKaloIHX NHHAMHKY reMokoary-
JALHOHHBIX HapYyLIeHHH NpH TyGepKyJsese Jerkux: akTupHocTs XIII
dakropa naasMbl H ee ¢pubpunonus. [To npepnoxenuto B. P. Jle-
BHHA MBI paccMaTpHBAJH HX OTHOLIeHHe B Buie Apobu: GuOPHUHOMH-
THYEeCKas aKTHBHOCTh miasmbl (MM?)/aktuBHocThs XIII ¢akropa
NAa3Mbl (cex)=(x%>-nﬂnexc (emuHunn yciaoBHble). Hamu ycra-

HoBJeHO (TabJ. 2), 4To OTHOUIeHHe (HOPHHOJIHTHUECKOR aKTHBHO-
CTH MJIasMHl y 310pOBHIX Jiofeil K akTuBHOCTH uX xe XIII ¢akropa
uMmeno uHaeke 1.24. Mcxoasa U3 npeanochloK, 4yTo cama TybepKyaes-
Has uH}eKuHsa crnocobcTByeT cHHXKeHHI0O akTHBHOCTH XIII dakropa

Tabanua 2
XIII ¢ © ¢u6pnnonm:q. DA/XIII b.
aKTOD(C, THBHOCT
Tpynna o6cnefoBaHHKX TOp n:x';sam Danct) (yea. eR.)
3n0posuie (KOHTPOJIb) 63 78 1.24
C HeakTHBHHIM TYGepKyJie30M 49 84 1.1
C akTHBHRIM TYGepKy/esom
Ge3 xaBepHH 47 103 2.56
C KaBepHOfi 45 153 3.6
C Jierodroft reMopparHei
Ao 50 Ma BLIAEN.KPOBH 43 167 4.3
50—500 ma 42 194 5.0
Gostee 500 Mt 34 254 7.35




MmIa3Mbl ¥ YCHJIEeHHIO ee (HOPHHONH3A, MH NPOCJAENHJIH HX COOTHO-
menue no ¢hazam Ty6epKyJNe3HOro npouecca 1 NOJNYYHIH HapacTaHHe
JIMTHYECKHX cBOMCTB nya3mbl M naneHHe akTuHocTH ee XIII ¢daxk-
TOpa IO Mepe YCHJEHHS NAaTONIOTHH H BeJHYHHH KPOBOIOTEPH
(puc. 1). Hapacranne ¢uOpHHONH3a M CHHXKEHHE aKTHBHOCTH
XIII dakTopa MOKHO pacCMaTpHBaTh KaK B3aHMOOTHOILEHHe 2-X
NPOTHBOGOPCTBYIOUHX HayaJ CHCTEMBI reMocTa3a YeJOBeYecKOro
opranusma. ¥ GoJbHBIX Ty6epKyJsie3oM JerkHx 6e3 pacrnafta HHAEKC
B 2 pa3a npeBhlllaer UHPH 3M0POBHX; € AeCTPyKIHeH — H3yyae-
Mble B3aMMOOTHOLIIEHHs] BO3PACTAIOT MOYTH B 3 pa3a, NpH reMopparu-
YECKOM OCJIOXKHEHUH — B 4—6 pa3, B 3aBHCHMOCTH OT BeJIHYHHHI KPO-

BOMOTEPH.

TakuM o6pasoM, Ha NpHMepe CHCTEMBI reMOCTa3a Mbl NMOKa3aJH
HeO06XOZHUMOCTb ONpeleJeHHsT HanpaBJAeHHOCTH AEeHCTBHS MHOTOYHC-
JIEHHBIX NapaMeTPOB OTKPHITHIX CTalHOHAPHbIX OHOJIOTHYECKHX CH-
CTEM H BhIJeJeHHS OCHOBHBIX ()aKTOPOB pa3HOHANpPAaBJEHHOrO Xa-
pakrepa, 6ajaHC KOTOPHIX B HalleM cjydae o0ecleyHBaeT JH3UPY-
olllee ¥ CBepTHIBalollee NeHCTBHE Ha CrycTokK. AKTHBHOE BO3ZeRcT-
BHE YeJIOBEKa Ha 3TH COCTABJSAIOIIME C IEeJbI0 YCHJIEHUS ONHOTO H3
HHX H TOPMOXEHHUS IPYroro Moxer clnoco6¢cTBOBATh BEIBOAY OHOJO-
FUYECKOH CHCTEMBI H3 3KCTPEMAJbHOTO COCTOSIHHS H COXPaHEHHIO ee
¥KHU3HECNOCOOHOCTH.
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YIOK 577.4+4591.526
Biaumojeficteyiomue nonyiasusd. Buaeunkun B. I.— B ku.: MatemMaTHuyecKoe MO-
AeNHPOBaHHe B 3KOJOrHH. M., «Hayka», 1978, c. 5—16.

PaccmaTpuBalOTCs NpHeMbl pelleHHA 3agauR o 10—10? nonyasuusx, B3auMofefict-
BYOLIMX B NPHPOAHBIX coofliectBax. JlioGoe pelleHHE BO3MOXHO [NPH H3MEHEHHH
PasMepHOCTH cHCTeMbl. CHH)XKEHHe Pa3MEDPHOCTH PEaJH3yeTcsi B CHCTEMHOM MNOAXOJE H B
SHEPreTHKe SKOCHCTeM. BO3MOXHOCTH IHEPreTHKH MOTyT GhiTh HECKOJbKO DacUIHPeHb!
OpH yueTe MPOCTPAHCTBEHHOA M BpPeMEHHOR reTeporeHHoCTH. PaccMOTpeHHe HepapXHH
BPeMeH B3aHMOMefCTBHS CaMoO Mo ceGe CmOCOGCTBYET NpHEMJEMOMY CHHXEHHIO pas-
MEPHOCTH M JlaeT JNOMOJHHTEJbHbE NPEHMYIecTsa.

CnHcok JHT. 19 Haas.

YIOK 911.2 : 631.4

CTPYKTYPHHt H (GYBKUHOHAALHMA NOAXOX K NOYBE: HMOYBA-NAMATL K NOYBA-MOMEHT.
Tapryabsau B. O, Coxonos U. A— B xn.: MateMaTHuecKoe MOJeNHPOBaHHE
B 3KoJoruu. M., «Hayka», 1978, c. 17——33.

M3 Bcex KoMnoweHToB sanamadTa (3KOCHCTEMB, OGHOTEOLEHO03a) MaKCHMAJbHOR
COOCOGHOCTLIO OTPaXKaTh YCJOBHA cPeAn cGaAajgaeT MouBa. 3TO OGYCJOBJEHO CHOCOG-
HOCTBIO HAKANJHBATh M XPAHUTh B CBOHX KOHCEPBATHBHBIX CBOficTBaX HHGPOPMAIHIO O
6BILIX COCTOAHHSX (DAaKTOPOB MOYBOOGpa3oBaHHusi (NOYBA-NAMsATb) M CNOCOBGHOCTHIO
HOYBLI K GBICTPOMY OTPaXK€HHIO JAGHJILHLIMH, AHHAMHYECKHMH CBOHCTBAMH CerojHsuI-
HHX, gCHIOMHHYTHbIX» H3MeHeHHHA cpenm (mousa-moMeHT). ORHaKO 3TO OTPaXKeHHe He
ABASIeTCS AfleKBAaTHBIM. JIOYB2-MaMATbh H MOYBA-MOMEHT He NOJHOCTbIO COBMEULEHH BO
BPEMEHH H TNPOCTPAaHCTBE.

Ta6a. 1, ua. 3, cnHCOK AHT. 14 nass.

YIK 634.0.15

BHOreoleHONOrHYecKass TEOPHS AWHAMHKH NONYASNHA PACTHTENbHOAAHLIX JECHBIX Ha-~
cexombix., Padec II. M.— B ku.: MareMaTHyecKoe MOJeNHpOBaHHE B SKOJIOTHH. M.,
«Hayka», 1978, c. 34—51.

KpuTUYeCKH PacCMOTpeHbi CYUIeCTBYIOLiHe TEOPHM JHHAMMKH nonyasuuft. Ilpenm-
NOXEeHa OCHOBA HOBOM TEODHH: 3aBHCHMOCTb (DODMHDOBAHHS M BeJHYHHB! NONYJsLHA,
a TakKe ee H3MeHeHHA OT GHOreomeHo3a KaK HAaACHCTEMb!; B3aHMO3aBHCHMOCTH Mmpe-
ABIAYILEr0 M HOCAeAyiolllero 3peHbeB (pacTemHs H durtodara) B uensx nuranus. Pac-
CMOTPeHa CHCTeMa 3aKOHOMepHOCTell, YHPaBAAIOIHX pasMepaMH NONyJsuHA pacTH-
TeJbHOAAHBIX JIECHBIX HACEKOMBIX.

CHHCOK JIHT. 44 Ha3B.

YOK 577.476
06 HepapXHuUeCKOM CTPOEHHH cHCTeM GHoreonenosos cymH. CteGaes M. B.— B kH.:
MarteMaTHYeCKOe MOAeAHpOBaHHe B IKonornH. M., «Hayka», 1978, c. 52—64.

B craThe OGCYXAAaeTCH BO3MOXKHOCTb BO3HHKHOBEHHS HepapXHH GUOTeOoLeHO30B
cywH., YcMaTpuBaeTcs BeAylias pojib GapbepoB mepepacnpefiesieHHst B Npouecce AHb-
depennuanuy GHOreoneHo3oB, ITO CBA3IHIBAETCH CO BCObILIKOA pa3sHOOG6pasHsa ¢opM
KH3HEJeATeNbHOCTH, NPHYPOYEHHOR HMEHHO K 3THM XOPOJOTHYECKHM €AHHHLAM.

CnucoK JHT. 33 Ha3s.

YK 631.175 : 581.526.427

0co6eHHOCTH (QYHKUHOHHDOBAHHA TPaBAMBIX 9KOCHCTEM B CPaBHEHHH C JIECHBIMA R
nycToiiubiMu. Basuaesua H. U, TETaaHoB a A, A— B ku.: Matematuue-
CKOe MOAenAMpoBaHHe B 3Kojorud. M., «Hayxa», 1978, c. 65—100.

C no3uuufi CHCTEMHOrO TOAXOAA OGOGIIAIOTCH PE3YJNbTATH COBETCKHX H 3apy6ex-
HBIX HKCCJeJIOBAHHIA TPaBAHBIX JKOCHCTEM yMepeHHON 30Hb. PaccMaTpHBAIOTCA 3anacsl
yriepopa, asora H MHHEPaJbHBIX BEHIECTB B GJOKaX 3KOCHCTEM (XKHUBbIE DacTeHHA,
MepTBOe OPraHHYeCKoe BeIlleCTBO, MOYBLI, FPYHTOBLIE BOAL! H Ap.). OneHHBAIOTCA HH-
TEHCHBHOCTH BaXKHeHIIMX OGHOTHYECKHX MNPOLECCOB, HX COOTHOlIeHHS (HOPMHPOBaHHE
NPORYKIMHH, pPa3NOXKeHHe DPACTHTEJbHWX OCTAaTKOB, ryMadHKauusi, norpe6ieHHe Mu-
HepaNbHbIX 3JeMeHTOB). I1oCTpOeHW GYHKIHOHAABHBIE MOJEJNH TPaBSHbIX 3KOCHCTEM.
YcTaHoBNeHa HaMMeHblUas CTeneHb OTKPHTOCTH H HauGoJbluiast YCTOAYHBOCTL CTeH-
HBIX 3KOCHCTEM Ha NJNaKopaxX [0 CPAaBHEHHIO C JYrOBWMMH H GOJOTHBLIMH.

Ta6a, 7, ua, 5, CNHCOK JHT. 49 Ha3B.
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YIAK 501.574
Monenb 3BTpodHKAOUH B NPOTOMHON CHCTEME XHIKHHK-KepTBa. Anonunr 10. M,
BasbkuH A. JI.— B KH.: MaTeMaTHYecKOe MOACJHPOBAHKe B 3KONOrHH. M., «Hay-

Ka», 1978, c. 101—110.

TpoGaeMa YCTOAUHBOCTH 3KOCACTEMBl H3YYaeTCH Ha MaTeMaTHdecKoft Moleau CH-
CTeMbi XHUHHK-)XE€DPTBA INPH HeNpephiBHOM KYJbTUBHDOBaHKHH. Mopenb HMeeT BUZ
cHCTeMBl TpeX AHddepeHNHANbHBIX ypaBHeHHR IJA KOHUeHTpauuu cy6erpara, S (ma-
UM JNS1 ¢KEPTBHI»), «KepTBbi» H <«XHHHWKa». TIpaBbie 4acTH CHCTEMBl YUHTHIBAIOT
HacellleHHe NpH MOTpPeGJeHHH Ccy6cTpaTa XKePTBOR W KepTBbl XHIIHHKOM. INporesneH
NOJHLIf aHAJAH3 KauyeCTBEHHOTO CTPOEHHS CHCTEMbl; OGHapyXeHO 4 Da3sJHYHBIX THOA
nopepenus. OOHH H3 HHUX — KoJeGaHHsl B BHAe YCTOAUUBOrO NpelesbHOrO IHKJa, Cy-
LecCTBYOIHe B y3KOM AuanasoHe komuenrpamuf S. Ilpy pocTe S NPOHCXOAHT BBIMH-
paHHe OQHOTO H3 ABYX BHMJOB, T. €. MOTePsl YCEOAYMBOCTH 3KOCHCTEMEL.

Un. 3. Cnucok JHT. 6 Ha3B.

YIK 502.7 : 551.482 : 577.472(28) : 576.809.56

MateMaTH4YeCKHE MORENH NpPONECCOB GHOXHMMYEKOro OKHCAEHHA OPTrauHIeCKHX Be-
mecTs — 3arpa3nHuTeneit sogoemos. BaBuauu B. A— B kn.: MareMaruueckoe Mo-
AenupoBanyue B skojmoruu. M., «Hayka», 1978, c. 111—122.

B cTaTbe aHANH3UPYeTCs NPHMEeHeHHe MoXeJieft mpoueccoB GHOMOrHYECKOR OYHCTKH
CTOYHBIX BOJ ¥ MPOLECCOB CaMOOYHUIGHHSA, HAYLIHX B BOJOeMaXx.
Ua. 1, cnucok aur. 26 Ha3B.

VIK 616,—002.5—036.22.001.57

Hexotopple JAHBAMHUYECKHE MOAeAd B  SOMAEMHONOTHH TyGepkyre3a. Kopsy-
xHue M. JI.—B Ku.: MaTeMaTHYecKoe MOAeNHPOBaHHE B 3Kojoruu. M., «Hayxas,
1978, c. 123—144.

ITocTpoeHa KOJMHYECTBEHHAs MOjeAb SHReMHR Tybepkynreza ans Coserckoro Coio-
3a, ONMHCHIBAIOIIAS SKCIePHMEHTAJLHbLIe AaHuble (AMHAMUKY 4YHCAa GoJbHBIX H 3a60-
JIeBaIOUIHX) ¢ TOYHOCTBIO OKOJNO 1% H oNepHPYIOMas 9eTHPbMs SMHAEMHOJOrHYECKHMHU
cocroaHraMH, [lonyged npornos po 2000 r., HafiteHO H NPOAaHAJNH3HPOBAHOG YCAOBHE
HMCUe3HOBEHHS1 3HJEMHH. IIpeAsoKeHa pacHIHpeHHast MOJesb, COAepIKallas BCe BO3-
MOXHbIE EPEeXOAbl MeXJy BBeJeHHLIMH COCTOSHHSIMH.

Ha. 10, cnacok JAuT. 24 HaaB.

YK 501.574

O MexaHH3MEe COXPaHeHHsi HEPABHOMEPHOCTH B NPOCTPAHCTBEHHOM pacnpejesieHHH 0CO-
Gefi. ®pucman E. I.—B ku.: MaremaTHuecKoe MOAEGNHPOBAHHE B SKOJOrHH. M.,
«Hayka», 1978, c. 145—153.

B paGoTe ONHCHIBAIOTCSH CHCTEMbl MHIPAalHOHHO CBSA3HBLIX NONYASUHA, OGHTAIOUIHX
Ha OAHOMEpHOM ORHOPOAHOM apeane. Ilpexmonaraercs, YTO YHCAO NONYJSUHA KOHeu-
HO, @ BOCNPOH3BOAMTENbHAS CNOCOGHOCTL NMONYJSNUHM CYLU(ECTBEHHO 3aBHCHT OT NJOT-
HOCTH. PaccMaTpHBAIOTCA cJyuaH HenpepHBHOR M CE30HHO! MHIpPalUH MeXAy cocea-
HHMH nonyasnuamMu. s Bcex cHCTeM NONYJAAUMA HalAeHH OFpaHHYeHHA Ha Ko3bdu-
UHWEHT MHrpPauHH, NPH KOTOPWX OKa3blBaeTcsi BO3MOXHLIM YCTORYHBOEe pa3JiHuHe no
NMJIOTHOCTH MEXAY OTAEJbHbBIMH NONYJASANHAMH. Il]lﬂ cayuas Ce30HHOH MHrpauuy onn-
CaHbl YCJIOBHSI, NMPHBOASULHE K YCTOHYHBHLIM UHKJIHYECKHM H3MEHEeHHSM IJIOTHOCTH BO
BCell CHCTeMe CBA3HBIX NORYJAAuHA.

Hx. 2, cnHcok JHT. 8 Ha3B.

YIK 616.—002.5—036.22 : 312.6

PacyeTnt no HEKOTOPHM SNHAEMHONOrHYECKHM aCHEKTaM DacnpocTPaHeHHm TyGepxyae-
3a cpeau HaceneHnsa. JlepHH B. P.—~B kn.: MareMaTHuecKoe MOJeNHpOBaRHE B
skonoruu. M., «<Hayka», 1978, c. 154—168.

Tpeanoxena KOMIJIEKCHAS OLEHKA SMHAEMHOJOrHYECKOR CHTYauuH NPH TyGepky-
nese (dpopmyaa) C ONHOBPEMEHHBIM Y4€TOM HauGonee CYLIECTBEHHBIX 3MHAEMHOIOTH-
HeCKHX (aKTopoB. Pa3paGoTaH MeTOX pacdeTa 3KOHOMHYECKON 3d(eKTHBHOCTH npoTH-
BOTYGepKyJe3HblX MepONPHATHA HCXOAS JHIIb H3 TPEX OCHOBHLIX 3NHAEMHOJOrHIECKHX
nokasaTesef — 3a607eBaeMOCTH, GOJNE3HEHROCTH H CMEPTHOCTH — NyTeM NoJx6opa K
HHM COOTBETCTBYIOLUHX K03 (dHUHERTOB. OGHApYXeHa CHJAbHAR KOPPENALHOHHAS CBA3b
MEeXJy OCHOBHBIMH NOK23aTeJsIMH, KOTOpas MOXeT OMTh HCMOJb30BaHA HJS1 BBIYHCHe-
HHA HEH3BECTHOro SIHAEMHOJOrHYECKOro noKasateisi MO BeJHYHHE H3BECTHOro, Hanpu-
Mep, AJIa KOCBEHHON OLEHKH BO3PAcTHON HHOUIUPOBAHHOCTH 1O ANAaHHEM O 3a6one-
BAEMOCTH, CMEPTHOCTH.

Ha. 1, cnucok aut. 27 Haas,

178



YAK 5:8.087.1.001.36 : 612.115.

Poab nNpoTHBONOJIOKHO AeficTBYIOMHX (AKTOPOB B OLEHKE COCTORHHSA OTKPHTHIX OHO-
JIOFHYECKHX CHCTeM (HA npAMepe cucreMul remocrasa). Xyasuk JI. B, Wlyasru-
Ha 3. Jl.— B ki.: MareMaTHYeCKOe MOAENHPOBaHHe B 3KOJNOrHH. M., «Hayka», 1978,
c. 169—175.

Ha npuMepe cHCTeMBl reMOCTasa NOKa3aHa HeOBXOAMMOCTb ONpeleNeHHS Hanpas-
JIEHHOCTH AEHCTBHA MHOTOYHCJEHHBIX NapaMerpoOB OTKPLITHIX CTAUHOHADHBIX GHOMOrH-
YeCKHX CHCTEM M BHIAENEHHS OCHOBHHIX Pa3HOHANPABJAEHHHLIX KpPHTepHeB. AKTHBHO®
BO3Zle/iCTBHE YeJOBeKa Ha 53TH COCTAaBAAIOMAE C NEJbI0 YCHJeHHs OJHOro H3 HHX H
TOPMOXEHHA APYroro MOXKeT CIOCOGCTBOBaTb BHIBOAY GHOMOrHYECKOA CHCTeMbl H3
SKCTPEMaNbHOTO COCTOSHHUS H COXPaHEHHIO ee XXH3HecnOoCOGHOCTH.

Ta6a. 2, un. 1, cnucox saur. 11 Ha3B.
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