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[IPEJANCIIOBUE

B peayabrate muoromernnx pabor mo Mesuynapopuoi Buoaornueckoi npo-
rpaMMe BOCPBLIE B MUDOBON HAaYLe ?HJILI ROJAMIECTREOHAD OIEHENE] CYMMAPHEIS
samackl PacTHTENbHWX pecypcos Oumocdepsl, a TaKdme TOAMYNLE HPHPOCTRL
MHOPHX BHAOE €CTeCTBeHHOIl M KYARTYPHOH PacTHTeIBHOCTH Ha paslHeHEIX
KOHTHEeHTAX, (OPMUPYIOMNeCA NP HEKOTOPHX CPefiHNX KANMAaTHYECKIE ¥o-
JOBHAX.

Me:mxay Tem Xopolio HaBpecTHO, 4TO NEePBHIHBEL NPOAYVKEIHOHHEI TPOTECcE
Guoctheps 1 ero KoHeMHLNl Pe3ayALTAT — HETTO-NPOIYKINA opraEgdecrol Duo-
MACCHI PACTEHHNI B cHABHeNIICH CTEneHH 3ABHCAT OT CIOMHHX KOMIIERCOR
NOrofHO-EANMATH eCKEX (DAKTOPOB. DTH KOMIUIEKCHL, B CROW OU€pefb, 010Hb
MUEAMHEMEB § XAPAKTEPUAYIOTCA BECHMA Pe3R0H HAMEHTHBOCTRI B MHOTOAET-
peM pesnme. B peayiasTare NpH HEKOTOPOM cpejiueM ypophe fHoa0rHIecKoi
NPOAYKTHBHOGTH AKOCHCTEM BOSHUKAIOT €6 eCTeCTBeHHEI? (PAYKTYAIH, KOTO-
pHe B OTAEABHEE TOJBI MAM TPYNNEL €T MOTYT NPUHAMATE JRCTpeMadbHLId
xaparrep. locaepnee ciiabHO CHASKBACTCHA Ha dopMupoBaAENN pkero oM
yposkaiiHOCTH arpoinoleHos0s, 0cO0eNH0 OHONETHUX 3EPHOBHIX KYABTV].

B HacToAleM HoCAefOBAHNE OpenpHHHMASTCA NONBTHA NONCHTH K aHa-
anay npofuen bl nogodHoro THNA M3MEHUYNBOCTH HA OCHOBE JNHHAMIKEO-CTOXAal-
THYECKOM MOTEIH, ]]1:“1 ATOM CAM KAMMAT KAK TAKOBOH HIM €ro oT[]e/LHBIE
JAEMPNTE ¢ TPAJHINOHERIX NO3NINE He pPaccMaTpuBaOTCH. Opnako Muoro-
AeTHHE PAAE NEPENTHOH OPOYKTHBHOCTH (ypostiaiimocTH sepHOBMX) HHETEpP-
\IpeTHPOBANE TAKUM 00DpasoM, WTO OHH 3AKITOYAKNT B cebe uRQOPMALHID £5

[__J':'urrerpnm,unu BANAREN  COBOKVIIOCTH NOrOIHO-EINMATIMEcKHX (harTopOs,
OCOGEHNG DRCTPEMANLALX, HA KOHEUHYI) CHRErofuylo Beauunny Ouonpojyk-
muw B npenesax GoNLIIEX TeppuTepiii.

B atoit comorynuocTi (hAKTOPOB |OHO M3 caaraeMupix — armocepHoe yB-
NQKHEHNE — HMeeT NepBocTenennoe snavenne, A MHOrHX 3ePHOBEIX PAMOHOB
aToT (PAKTOP HAXOANTCA B MUHUMYME I ero AUt craHoRnTea rIaBHOE K-
qumoit mefgobopa sepuosmix, Jame B yemosuax GaaronpuarHoll B cpefmeM
WIArooGECHe e HHOCTH OH B SHAYATeNRHOE Meépe ODYCAOBIMBAST [HCIEPCHIO
neypokaiiamx ger. [looToMy Mel VIeJIH CHCHHATBHOS BHAMAHNE paapaborke
HOROH KAMMATOTOTHMYeCKOl MOJeJH, NaPAMeTpUayomen MHOMOWIETHION JIHHA-
MUEY 3aCYULIMBRIX ABJENMIl, B TOM NN HHOH Mepe onpefenfoiiux ypoBedh
pogebanna ypossaiinoeTn sepuossix. Ona Momer OHTL TAKKE MOJOGKEHA B OC-
HOBY AWAMH3A BPeMeHHON NOCICA0BATENBHOCTH JIPYTIHX HOMITEKCHBIX SHCTPE-
MAJBHBY KANMATHYECKHX ABICHNI, OKA3HBAKINNX BANANHe Ha Omoaorn<de-
CKYI0 NPOAYKTHRHOCTE.

IMpegnaraemand BHEUMAHHI “NTATEAA KHHTA COCTONT N3 TpeX pasfledos.
B neppom ma nnx fama obmas QopuMyanpoRka npodJiessl U BRAATAWTCH e
MEHTADPHLIe OCHOBEL CTOXACTHMECKOTO MOJEIHPOBAHNA BPEMEHHBIX PAJOB MPH-
MENHTEALHO K NOCTABACHHON 3ajgade. Bo pTOpOM N TPeTEOM pPasfenasx paspa-
GOTAHHBIE MOJEAN HCNOJABIYITCA JAA CTATHCTHYECKON HHTePUpeTanumn quyk-
Tyamuil ypomaiinocTn 1 ofyCAOBINBAWINNK ee IKCTPEMAaJbHBX aTMmochepurx
araemiit no repputopun CCCP u pagy eawpefimnx sapyfeEnbx 3epHOBMX
PErHOHOE cepepHoro noaymapusa. B nomemennom B wonme kuurn «IIpmaose-
HUIS TPHBOJAATCHA AAHHEE N0 adCOMWTHON YPORAHHOCTH, De3yALTATHL pacue-

TOR JECATHACTHNX CHKOALIANAX M NHAEKCH YPosailHocTH no rogaM aa XIX u
XX pp, no CUCP u pany cTpan.
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JT10 HCCAeTOBAHNE MOEHG PACCMATPHEATE KAK AaiLHeHIICR PasBuTHeC Ha-
mux [Paywep 1972, 1973, 1974] simoronernux paspaboror mo uTokanuary
i BIHANIK MeTEopOJOTHYeckiX (PAKTOPOR Ha NeprRIvMHYI0 NPOAVETHBHOCTE W
YPRANHOCTE, NPOBOANMEIX B PAMKAX KOMIVICKCHMY TeOOROCHCTEMHBIX pabor,
ocymecTeaaeMmx 8 Hncernryre reorpadgmun. Busecre ¢ tem wanarsemme moj-
NOIBL B HEROTOPLE M3 HOJYYeNHLIX BRBOIOB B 3HAUNTEILHON Mepe conmpuka-
CAOTCA ¢ NMPORARMO COBPEMENNLIY KoaeGanmil manMaTa, paapadoTia KoTo-
poii, mavaran B. JI. [dzeppacenckusm 8 Ornene wamMaronormn Huernryra reo-
rpau Al CCCP eme g natane 50-x rojoB, npojonmaeTen 1 B HacToRmes
BT,

||H.'rl-:-=y|4rr'i. CAYHARM BMPAIHTL NCKEpeHHw npuagatentnocts I'. H., Bur-
putony, 1. H. lllamko, H. H. Baauaesu, ROTOPBIE CASTaIN Iedplii pajg
HECHMA [CHILIX 3aMesanmni [P PeTe AN PORa I 1 Ay o PeaaETHPOEL T ITH
PYROIHCH, a Takike coTpyamukas Ovjesa wansavonornn Hucruryra reorpa-
o AH CCCP, noMorapmms Mue B Npolecce noaroToRin pafoTsl, ocofemmo
JI. A. Jlozosekoil, oprannsosanmeii ofpaGotky Marepuaios na DBM.




TEOPETHYECKHE OCHOBBI
CTOXACTHYECKOIO MOJTEJTHPOBAHIA

NMOCTAHOBREA 3ATIAYH,
HEKOTOPBLIE NPHHINNHAJILHBIE NOJOSRERRA 1 IIPHMEPBL

sMeTeoponora WHTEPECYIOT ANIDE CTATHCTHRE
CHEC VTBOPWRIEHIA...D
HopGepr Bunep

JnnaMnRo-cTOXACTHHECKAA MOJeah daysTyaumii
NePBNMI0 NPOAYRTHEHCCTH W ¥ posainoeTn

Auamenntag ¢Hubepuernxas H. Buuepa, nntaty a KOTOPOIL MBl IPeNoCch -
jaeM HameMy HecleloBaniie, Haunnaerca © IPUHIHIRAALAON0 CONOCTARIE-
Ui BYX OCHOBHBIX METOMOJAOrUYEecKAX MOAXOA0R K HAYRE = NeTepMIHICTCRO-
ro # BePORTHOCTHOrO, & Jpe CTONbL PpasiltHLIe HAyUHbIe AHCIHITHER —
| HEIOTOHOBA ACTPONOMUA 1 COBPEMEHHAA METeOpOIOris NPHBACKAITCA HAK
“HArAAMABEG ¥ KOUTPACTHLIE THLIKCTATIHIT nogobneix nopxopos. Hproit » yhe-
AUTeABbHLIT AHAJNS, B KOTOPOM HCOOALIOBAHL TakiKe JaHEBe ApYrux HAaYE,
noagoann H, Bunepy KOHCTATHPOBATH, 9TO CTATHCTHNMECKNE NPHRHINIE BTOPI-
ANCEH AMEe B KIACCHUECKYH) MeXamiky i coiiuac ViKe HeRoa3MOMHO HAZHATE Hil
oNHOIl eCTeCTBENAOHAYIHON AUCIUTANES, KOTOPAd NOAHOCTED NOTINHATACD
fn pommenman Hewrona. [Iponarefs PaRMKUPOBRY B3ANMEOTO MO0 eHnA
OTAeABHBX JMCHUTIINE B CHCTEMe ecTeCTBEeHHEIX HAYK, OCHOBANHYI0 Ha 9TOM
T PHHITR IS, H. Bunep aaxkawdaer, 970 anEI-ﬁ-'In:la.'rmI[ﬂH TacTh HayKE 3ad0uMaeT
NpoMEsyTOMHOE Mo GReHHe MedsIy acTponoMueH 1l MeTeOWIOTHE”, HO OmusRe
¥ METeOpPOIOTHN, YeM K ACTPOHOMITI. .

Hrak, ua 3TOTO BHICKA3WBAHNA OCHOBOTIOIOMRHNLA KUOEPHETHRN CIefyer,
UTO WMEHHO MeTeopOJOTH:, 4 CAe/I0BATENLHO Il KIHMATOMOTHH, MAYIAIAR Te
e (puanuecKne Npomeccsl B NX MEOFOAETHEN CTATHCTHUSCKON COBOKYNHOCTH,
MOTYT CAYEUTE CBOETO pona aTazoiod ofHOro M3 COBPEMEHIBIX KOHIenTYalk-
ALIX MOJXOA0B I MHPOKOTO KJAACCA eCTeCTHEHHBIX HaVi. Honeano, a1o yie
gama TpakTonka mozoxenuit H. Bumepa, KoTopyio, BepoaTHO, AMJIEK0 He BCe
(ajke METEOPOAOTH M KANMATONOIH) COTIACATCA PAZICANTE, XOTA GBI TIOTOMY,
WT0 NPAKTHKA METeopOJAOra-NMporHO3NCTa Bee CHIC HE NOCTUTIA COBEPIIeACTBA;

MogesHo BANOMHEHTB, OJHAKO, “TO \npornoa,) ofnwmEo npefcTABIANIN |
cofioit womewnyo H (VHIAMEHTAILHYI0 Iedb HayKH, JLTA MUCOHOANHE THApPO-
METEOPOAOTHYECKOTD THKAD ABIACTCA WX OCHOBHEIM _cOJiepiianmeM W JeaoM
noBCEIHERHoN onepaTHEHOil paloTsL Orpedibieie 1 Hnenabedasle HeYNATH HAa
ATOM TYTH CBUETeNBLCTBYIOT Ipedije BCEre o peolmaaiiEol CHOMRHOCTH B3Y-
YAOMEX STHMH HAVEAMH FHTANTCKMX W YHHKAABABIX OPHPOIHGLIX o LERTOR —
BOSAYIIHOI ¥ BOJHOIM ofomouer SeMin, HenpephBHO BAAUMOMEHCTRYIOMHAX H
BINAONIAX Ba cocToanne Gnocepsl B IEX0M i ocolleRHO HA CTPYRTYRY U Tpo-
NABOMATEABLEOCTE e¢ GHOTEL. ¥YMecTHO B 9T0H CBASH COCIATRCA Ha A. H. Boei-
gosa [1952], mogueprWBABIIErO, YTO B METEOPOIOTHN H3-34 cnerufuanocTi
HIVAEMOTO 10 O00BEKTA B MPUHIMNNG HEBOIMOMHO JOCTINL TOMO e YpOBHA
AOCTOREPHOCTH, KOTOPHI XapawkTepeH, HallpPiMep, A KAACCHYEeCcHOl AcCTpo-
oy, Oro peickasmpanme A. M. BoeiikoBa no cymecrsy cOrTacyercd ¢ Ha-
JAOREHHRME BRIIIE MOM0MReHITAMIE.

OnEa na aRTYadbHBIX 2aJ1a4 AMHAMIUECKON KINMATOMOTHE MOGRET DHITD
onpefelneHa Kak HIyUeHnHe (payRTYVAIN  RINMATA — €I0 BEICOKOYACTOTHRIX
(B KAMMATHYECKOM CMbICHE) pogebannil, HMEIOMAX [HKINTeCKY K HIH THCTO
eroxacTuieckyio npupoxy. HomeGamma B aToM JUANasoHe WaLToT, ocofieHHD
KOPOTRONEPHOJHEC KANMATHYECKNS IRCTPEMYMEl, BEChMA BAVKOLL JUIA M3YTE-
HIA CORPEMEHOTD KANMATA H ero BINAHNA Ha Guocdepy. Humenno oHE BHO-
CAT pPemAnImui BKAAJ B eKECOHYI0 NIMEHTHBOCTL YPOBHA GromorniecKoi
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NPOAYKTHEHOCTH PACTHTENLHOIO HOKPOBA, KOTOPAH, B CBOIO 04EPe/lb, CTAHOBHTCA

cnoeobpasasiM PUTOMHNKEATOPOM MOOTOICTHEN HAMEHTHBOCTI KINMATH9ECKIX

VCJIOBHIT. llpu ATOM eCill OT/ledbILIe PACTEHHA cOfepHRaT HHPOPMATIHG 0 Kojle-

GaNNAX KANMATA €O BHAMNTENLHEIM BECOM J0KAJBHBIX KANMATHUYECKIIN VCI0BMIL

(" (manpusmep, rogmunbe KOABNA JIEPERLEE), TO AUHAMMKA MEJEKCa ypoHaii-
HOCTH CeALCKOXOSAICTECHHLBX KYALTYP, 00BYN0 OTHOCAUIEIOCH K AHAMHTENL-
HEIM TePPHTOPHAM, OTpaskaer KanMaTingeckne sdupertn donee nian Menee Kpymn-
HOPO MacmTada,

e [pusenenne A BRARICHNA KINMATOOOVCAOBIeHHME (NIyKTYami nep-
BUTHOH NPOIYRTHRHOCTH METO0B CTOXaCTHYSCHOID MOJSIHPOBAHNA, JeRanjx
B OCHOBY COBPEMEHHOI0 EANMATOIOTHUMCCHOrO AHANNZA, MOIBOANT Ayville 1o0-
HATHL NX CHONTAHHYI HPHPOAY B B KOHEMHOM HTOre HOA0UTH K O0BACHOHIID
TeX (puanveckux (KANMATHMECKUX) MEXaHHZMOB, KOTOpLe MAX HOPOHIANT.
i coobpamsenns, cHopMyaNpOBAHNEE HAMI PaHee B CAMBX OOMIMX HepTax
[Paynep, 1976 a, 6], noaoskensl B OCHOBY H DAZBHBAKTCA B PAMEAX HACTOA-
Iero HecHaeaoBatmsT,

[Mpessne vesm nepeiiti i Oodee NOZPOGHOMY HIMMKeHNI MOCTARICHHON 38~
maun, Ueaecoolpasmo NPUBECTH KPaATHUil aHAAME MeTOoHoB (uamveckoro u Ji-
HAMHICCKOTO MOJeIRPORAHNA NPHMEHHTEALHO K Pelienil arpoMeteopoiori-
qeernx aafau. Kax uzpecrno, n svom manpasaennu 8 CCCP m aa pydedios
ez nponejens mmpokne nonckosse pazpadoren (M. H. byauxo, A. 1. by-
naroseknir, . B. Memsyvaun, 10. K. Poce, O. [l. Cuporensro, X. I'. Toomunr,
A. @, Yyguoscrwit, C. B. Hepnun, P. A. Iloayoxros, B. [e-Bur, 3. Huoa,
3. Jleman, P. Caeiirep, 3. Yumusuma, /ix. Montue, II. Barromep, P. Rappu,
M. Hoarpuwek u ap.). B peayasrare aa nocaepune 12—15 aer noctpoen pag
MATEMATHUECKIX MOJeIell pajguanuonHoro, TYpoyIenTHOT0, BOAHRO-TElII0BOr0
i TAZOROTO PEAKHMOB CHOH PACTHTENLHOCTIL

Pyanvecroe M AHHAMHYECHO? MOIeIHPOBAHNE ABMIOCE NPHHITHINAILILO
noBoii guanveckoil Hasoll A COBPEMCHRON arpoMereopoiorui. Ero Boammr-
HOBEHHEe If PAsBiETHe o0YCAOBAMBAANCH B HEMAJAOH CTCOSHN HEJ0CTATONHOMN
a(pfeRTHBHOCTRIO TPANNIHONHOIT arPOMETE0POAOrIE, OCHOBAHHOM IIABHBIM oii-
pa3oM Ha SASMEHTAPHEIX CTATHCTHMECKHX MeTOJax perpeccHOHHOT0 aHMIM3A.
Basnoiit weproii n OeccHOpHBLIM JIOCTONHCTEOM ABAAETCA NPUMeHeHe NPl
ATOM CHCTEMHOTO NONX0Ma, T. €. He TOILKO MOZeanpoBaHnd 0TIelLHEIX 3BeHL-
en |111-_n,'1}'|.:u|rn|||r::ru nponecca H oOYCIOBAHBAIOIINY €00 (parTopos, mwo m pac-
CMOTPEHHA cHCTEME scpefa — Omonenoas B neaos. Ilpn rakom nopxone » wa-
HECTRE HNCXOMHOTO HTAUA NIYICHNA O0BMHO KOHCTPYMDPYETCH Hekad odmam
GIIOK-CXeMa JIHHAMIYecKoil MOMean nayuyaeMoil OnoreocncTeMsl, BRINMAKDIAL
oTeaRiMe nofgeucTesme Eanveckoro u GuoTHueckoro xapaxrepa. Ilpusepen-
mag mke cxema 1 wamoerpupyer npumunn GyERIUOERpoOBARKA A0H0T0 HHO-
reonenoza. Oma coctapieda Ha ocHobe o0ODIMEHNA HEKOTOPHX WMEWINHXCA
papuanton, B vacrnocri X. . Toomunra [1977], Kappu [Curry, 1971] u [le-
Bura [De-Wit et al., 1970]. _

AbGnoTndecknil 610k xapakrepusyer (uanueckne npoueccsl B arMmocgepe
fUOreoneneas o B eATeNLHOM ¢JI0e HOUBEL, KOTOPEe obycroBanBanT hopMupo-
BAHEE ONpeedeHIoTe THHA PUTORANMATA B CA0E PACTHTEABHOCTH W BOJHO-
TeNNOROTO pedinMa kopueobnraemoi sousl. Buormieckmii OaoK XapaxrepHay-
BT MeXAUHAME JOTOCHHTEZA — ALXAHHA I POCTOBLIE NPON@Cchl, a TAKMKEe HOT-
peGaenme uroMaccsl reteporpodasit u ee paspymente B Npomecce GHOXHMH-
YeCHOTD KPYTOBOPOTA.

Bamnummn sxementamu  YHEIUOHNPORANNA ABRIAIOTCA  PeryIATOpPHLIE
MEXAHNAMEL Meainy Guaokasu u eyObmoramu smopenn, B abuoruueckosm Onore —
9TO NPONECCH HHEpro-MacconiMena B eHeTeMe «IouBa — pacTenne — atMocde-
pas, B astoTpodHoM OJ0Ke — ¢HAKONUTEAb ACCHMIIATORS (mo Jle-Bary),
BeCEMA BadHBIT MEXaHHaM BIANMOIeIcTENA MeEIY (OTOCHHTEZ0M W POCTOBLI-
ME HPOMEccaMu.

Memgay ocHopEmME OA0KAMHE TaKEe CYMECTBYeT MeXaHuaM peryiampm,
koropwit, cormacuo mgee B. . Yrexuna [1977], xapakrepusyer TaK
NaaLBaeMy D AiadiKaHonHO-aJanTHREY cTPYRTYPY (durobnotn Suoreone-

' moza (B ToM umcae u arpofmoreonenocaa), JqndRRanIoNNLEe CBOHCTEA CBASAHEKI

-
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C oupefe/ieHHBIM Npeobpasopannes cpejisl caMuM UTONEHO3OM. TOYHE: oro
FEOMETPREN I apXUTeRTONNKON (Naomans ancreen, BEICOTA, TYCTOTA, OHOPOJ-
HoeTs w0 ap. ). Hpn saganwoii apndmranmonnoi CTPYRTYPE aflauTHBHAS CTPYK-
TYPa PACTHTEARHOIO cooDIecTRa OYIET OOpefegaTh apperTuBHOCTE YCBOEHUA
pecypcon cpejibl ero oTjenbHmMu Henobuontamu. B memom aror mexammam
onpefeanet spderTHEIOCTE NPOAYKNHORHOND Mpoecca 1 YPOBHN ero smepre-
THYECKUX KL — (PoTOCHHTesa H TPaHCHNpaITHL.

K macronmesmy spemenn paspaGorama nenas CepHA Mojejeil, MaTeMATH-
HECHKN ONUCKBAIOLNX OTAeAbEbe Gnokn (ocofenno geranbio — arsocdepmi)
i TAWKe NPeinpuouMAKTCA NONBTHH NOCTPOCHHA NOTHEX JIHHAMETOCKIX
MOJIeNel IPHMEeHANTeNLHO K KOHKPETHOMY arpobnonenoay [Cuporenko, Ipoc-
saprnna, 1977; Toomunr, 1977].

(rMeuasn nporpeccusHocTh nonobGmoro MOAXONA, CASAYeT, ofHaKD, HMeTh B
RILTY, YITO €ro NpUMeHeHHe, OCHOBAHHOE ja ACCTATOMHO JRECTHKHX JeTepMuHH-
POBAHHLIX PEIMEHNAX, MOMET OaTh JOCTATOYHO YAOBICTROPHTEALABE PEIYIL-
TATE (M NOIIAeTCE HeKoTOpoil RepuuEAINN) AumL B paMiax KOHKPeTHOTO
HETETALHOHHOrO CE30Ha WA ero oTAeabnux (as u na YpoBEe OTIeALHOTO arpo- -
Ononemnoaa, T. e, WA MUKPOMETeO VIOrHYecKOM YPoBHe, IIpn nepexole HA waA- |
MATOAOTHUECKHI B reorpadmteckuil yposan ofobmenna, 1. e, npu ofofmensn
B PaMEASX MIOTOJSTHEDD PesREMa 1 NpNMenTeILHD B U{'-]JE-'JIHEHHHH Mo [ao-
maju yeaosmas, doaee sheRTHRELIM MOMeT oKazaTheH WHOM HOAX 0L, .

(GpaTuMes & HEKOTOPMM XaparTepHEM HpUMEepaM [UTA NOACHeHHA CVIN-
HOCTH PACCMATPHBAEMOTO WOAXOfa. XOPOIIo WaReCTHO, MTO 3ABHCHMOCTE MEi-
Ay emeropmoii Gwonponykmueit pacruresnmoro NOKPOBa B NMOTOIHO-KINMaTH-
JOCRHME XapakTepuCTHKaMB enomma m  muorodaxropma. @prrg [Fritts,
1962], nanpusep, nulenneT NECKOIBEO MECATROB METEOPOTOrHICCKHY darro-
poB, 0GYCAOBAUBAKNINX CHErOAAYI NPOIYETHBHOCTE quaqnuﬁ TpEpocT)
ApesecHoil pacturensuocry, A. P. Komerantunon [1976] & npepromennoit me
MOJCTH YPORATROCTH 03UMOH MIMeRNIL BLener "eThipe (hakTopusx Gmoxa
(MeTeopomornveckuii, Guonornueckii, ArpoTexHENMecknit ¥ OI0K MOYMBEHHOrO
MAOIOPOJHA) , BETIOYAIMNE chbime 20 YauTHBACMEY harTopos, wa KOTOPRIX
HHETO MeTeopodloritteckne coctapaawT Goxee noaosnus. B paGore O, H. Cu-
porerro u A, I. [pocenpinnoii [1977] avu darrops n apmenns w CcHETEME
CPEA — arpobHONenoss CHCTEMATHANPOBANK B OCHOBHEL IPYINILL, CO3ANHE
B CORORYITHOCTH CHTYAIUI0, mofobuyw «nabupnatys. Dro NPEEIe BOETO MHO-
FOMEPHOCTE MOTENNHAABHO BANAWOMAX (Uanyeckny NAPAMETPOS W HELuEedi-
HEHL XapakTep BIaNMOMSRCTBHA pACTEHMI o cpefioii ofuTanum, Weajy HTHE--
HOCTH BOAACHCTBMA Kamk[oro cpegoolpasyiomero daxtopa w ®x Blawmman
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i Pue, 1. TFopmunan opogyRnma

f{';'ﬁ;';” pACTHTeALHLIX  (WOMOR  CYIIN

. KoKk  VHKIHA  Cpeaucroonoi
remuaeparyprr () ®  ocafRon

FATo (r), mo pammeayM Jinra [Lieth,
1972]
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KOPPedAIng, HHepIHOHH0CTh (UTOOHOTE, COATANIAA HeMAPROBCRIE apcper-
Tl B CAVIANHOM NpOIEcce.

Ilna npakTHYeCKOro pelering 3aaamm, oCobeHHO A Hedeil arpoMeTeopo-
AOrHUECHOrD NPOrioda, U3 sTorod DOJABITOND pr:l.:umuﬁpﬂ:jml NpeInETOpOR obB-
HO BEACAANT HECKOABKO BeIYIINX, KOTOPHEe BHOCAT OCHOBHOM BRAAZ B
MHCOEPCHD  NPOIVETHEROCTH {}rpuﬂ{nﬁuunﬂlj N 1 KOTOPEM HPOHEBOIHTCH
omenka ce omngacsoro yponaa [ Vaamosa, 19756; Barranos, 1977]. ¥mecTHO
MOAHePKHYTE, UTO NPOTHO3 MPOIYKTHRHOCTH IO CYIECTRY CaaraerTcd 13 ABYX
ATATION — MPOTHO3A  COOTBETCTRYHMIEND ROMIKIERCA ATpPOMETEOpOTOrHTeCKRX
noKAZATeARI ¢ ONpPeIeACHHEIM VPORHAEM ONPABABBACMOCTIE I HPOTHO3A Y POBRHA
NPOAVETHEROCTIE HA OCHOBAHMI TOJYYEHHKY KOPPETANHONNEIX 0T HOTIE T
(perpeccnonnmx yparnennit), Kag noxazan @. 3. Garranoe [ram ke], cpen-
anlt koadduunenT KOppeaAamumd MedIy NpoayRTHBHOCTLIO APOBOIl NITeHITL R
MACIITAGe aAMUHHCTPATHEHOIO PAiiona 1 ONpPeefAniin ero arpoMeTeopoao-
piecElyM  goMmaercod ne npessmact 0,80, 910, Mo-BUANMOMY, MOGET CUH-
TATHCA UANIAVIINM HokaszaTenem Takoii ceaan. [lpn cpeameil onmpaBamBaeMo-
eI MporHosa Iill.'“-lﬁ]”"r” ROMILIZRCA TMOPHTKA n,ﬂ:I 'I}l-irﬂI‘i!-'l'l'l"'.'llr!'l'l:-liut YpoReHE
OMPABBIBACMOCTI TPOTHO3a TPOAYKTHBHOCTH B NYTIIEM CIYIae COCTARHT BE-
mremy, oe npessimanomyo 0,70 (0,80X0,85).

MponanoeTpUpYesM HET0HEHH0e BRIIIE HEKOTOPHIMI TPHMEPaM, OTHOCH-
HyEMMCH K PACTHTCALHBIM CHCTEMAM PAZHEIX TARCOHOMIMECKIX DaHTOB.

FaBUCHMOCTE TOANMHOI NPOAVKTHBHOCTH ECTECTBCONOE PacCTHTEIALHOCTH
no GCHORNBM HPHPOJHLIM 30HAM OT CpeAHeTO0BON TeMOEPATYPH BO3AYXA H
COOTBETCTEVIOMErD ROJINYECTREA OCAJIKOR (pue. 1) Omaa mnoay+ena JlnTOoM
[Lieth, 1972]. On napmleér HINPYET CPOTHNE THENN 3aBICHMOCTI ¥PARNCHN-

AME THOA M =gy & ™ 3000 [1—exp (—0,0006647) ]

I HCHOABAVET HX B KauecTBe PACYETHON MOJeAN 1A NoCTpocHuA M pPOBOI Kap-
THI DePEHMHON NPOAYKTHBHOCTH OOBEPXHAOCTH CYTIN.

Herpyjimo saMeTHTs, 9T0 Jucnepend obiacreil pacceAnuA BEChMA BRAHER,
H A HeREOTOPOars CpeaHers Ananmadona TeMinepaTyphl H OCAIKROE apaAveHIA
NPOAYKTHEHOCTI A OJIHAX 0 TEX e KAMMATHYCCKMX MAPaMeTPOB MOTYT OT-
anpgathed B 2,0 pasa, uTO PABHOCHIALHO CABATY IO ropHaoRTANLHOE OCH 03 YMe-
pennux mupor B tpomuks. Ha oro oferoareancTso ofparnn sanmanme Yap-
noperuit [Czarnowski, 1973], xoropuliii mpames K sakl09ennno, 1T0 faHHAd
MOAedaL HEe 0TpassaeT peofXoanMoil NoJHOTOH KINMATHYeCKHe MeXaHnaMbl,
00V CAORANBAKILIE TPOAYEIMOHHLIE Npolece Ha rA0GAALHOM ¥ POBHE.

B pane ApYrax MecAeAoBaHHN paJHalHORHO-RINMATHYECKEX (arTopon
perMoHAALHON B IA00ANBEHOE NPOIYRTHBHOCTH HCNOIhIOBAINCE Goaee asider-
THRHLIC NOKAZATENN BOAHO-TEMIOBOTD pPerHHMa, OIHARO H NPH 3TOM MmOAyeH-
e SABHCHMOCTH B I810M XaPaKTepHsoBAJNCE HEA0CTATOYHO BRICOKHM YDOB-
yem woppeasmun [[lposnos A. B, 1969; Edusora, 1977; u ap.].
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Pac. 2. [Ipamepst coAaeil «ypomalinocTs — ropoTepuateckne GaRTopLIy

@ =— ypoyniinocrs aponoll omeamnmed an 1ET=—=00G0 rr., omHAD QNIEDARIEA, N0 JTARNMEM YATj0
[1878]; 6 — 7o awe, oamsofl NEITEERIDE 38 (B2 —405 rr., wminan Yepamnma, no jpaneny E, O Yaoa-
woBal [1960): ¢ — sppucumoctes ypomafiieetn ofaMoll mmenunw (Beazseran-1 o Mapowonewan-808)
OT TRApHTEpMINMEtHOrG MoHazatend, no maumuy E G ¥aamosed [197506]; & — emeroqEsil Anmess
ypoaARGCTH APOEGH DEmenng @ rRapeTepMiEnecHnl wosdidmieent, o N T. Cenmnnateny aa 1850—
1071 rr. (PTK): Kya¥HEEHCELE CTONL, oo gammsss A, IL Canpmesa [1985] » E. K. ®epoposa [1973)];
8 = o NOE, MO OTACALIIME ODBITHRE CTANOUEAY, mo panmnes A, M., Aasmareena m A, H. Tpodonse-
sodt [1058]

]1I“II:I,;I_E[HPETI]LII:I}-'E_M COOTRETCTEY MOLLIE CHHAL TLA :‘I.l'!']'l'l'l[l]!hl."l;. B KOATROCTHRLX
il BRCTPOMANLHRIX THAPOEARMATHYCCKHX YCAOBHAX — PR HeJOCTATHEe Telaa
i nabuTRe Baard ¥ oDpaTHOM HX COOTHOIIEHMN, T. €. B YCIORHAX, KOTJIA Befy-
upiM PaKTopoM ABIAWTCA JND0 CYMMBI TeMuepatyp, AnG0 ROIHYCCTRO ocafl-
ros. Ha pne. 2, a, { Nokasana 3ABNCHMOCTL j'.'imi-lm:i'IJ[UL"l'H HAPOROI TIITE AL
ot cymym adeperTurnnx Temoepatyp B yeaosuax (Pumaangum m oaumoi mine-
WLl — OT KOJAMMECTRA oCajIKOB B Mae Ha wore Ykpanow. B nepsom cayuae
KOppeanius BREIpAMREHA BECLMA CcJAab0, 8 RO BTOPOM OHA COBCEM OTCYTCTRYET,
XOTH B 3ACYNLINBLEIX YCJAOBHAX cTENHOR YEPAUNW BHOARIINEG B Mae OCAJIKK
NOMKEER OKASBIBATH CYIMECTECHHOE BANARNE Ha opMupoanue yposan. Jumn
YHET NPeAMEcTBYIOIEro YEIGHICHIA | COCTOANNA NOCEBOB NOCAe Nepesi-
MOREN, 8 TAKHE TAPAMCTPHIATINA ;l[l:lfll'lhhll-l[hlx OCAIIROE W CYMM TeMIOCRATY
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i \ A. C, ¥remena [1972]
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B BIIE AHAJOrA THApOTepMEtecKoro Koafuuuenta b Mo2soaAlT yETAHOBHTL
ROPPeIAIHOIHHYI 3aBUCHMOCTE, COXPanAnIIy, ﬂﬂ[lﬂ]iﬂ,ﬁ:lﬂhﬂﬂhll{l BHICOKII
ypoBenn ucnepenn (oM, pue. 2, g). Beounma k== —-—JLJET + e W — 3amackl
NPOAVETHRHON BJIATH METPOBOTD CIOR B JIEKAJY BOJOGHOBISHUA BETETAIHN
(an), B — KOAHMYECTBO OCAJKOB 34 MepHoj OT RO3IOOHORICHI BereTamuu mao
daasl mockosoil cnexoct, £T — cymMa cpeHecyTOUHLIX TeMOepaTyp ( BrimIe
5°) aa 7ot swe nepuox [Yaamosa, 19756].

Ipu oGodmenny JaHALX 10 eHErOHON YPOkalHocTH APOBOH NIEEHHITE
» Kyayupumekoii evemn w8 Roxuerancroii ofxacti 3a XX B. B KauecTse on-
pegeaswmero (paRTopa  MCNoAL30BAICA rugporepuueckuin  woaddunuenrt,
T. €. HApAMeT), VUNTHRBAKMLNE Kok alcodOTHRe 2HAYCHIA KOTUMECTBA Ocaj-
KOB 11 CYMMBI TCMIEpaTyp, Tak M Bx coormomenwe, UpAsb J=f(K) xora u
NPOCACKNBACTCH, HO OTANYACTCH CTOAL BHMCOKNM VPOBIEAM Auciepcii, 1To e
HeALAA cunTath snagusoii, Tak, B obIacTH ONTHMAARIBY BEIUTIH K=09+10
peamumna J Momer npummmarh amauenma —30, —40% w +40, +50% (em.
pRG, 2, 2.).

ApanormaEsil VpoBens cefan o0HApYKMBACTEA 1A TeX e pailoHOR Ky-
AVHARICEDIl CTENN TPH coNOCTABIENNH OTHOCHTEALHON YPokaiiHOCTI APOBO
eI 0 OTATBAEX ONBTHHE CTAHIMHUAX ¢ TeM e BeJVIIHM KINMaTH9e
cinsm (paxropom. B ofmacTi ONTHMAABHEIX 3HAMEHMH TEAPOTEPMITIECKOrO
woapdpnmmenta (0,6—0,8) pasbpoc oTIeIBHKX TOUCK koaefaeTcd B BechMa
mupokoy guanazone ot —80, —100% po +80, +100% (e, pue. 2, 9).

Ha pueynke 3 mokasama CTATHCTHYECKAH CBASH OTHOCHTEILHON V posaii-
HOCTH MIEHHILE i eCTeCTReHHOR HAcTOMIMBEoH pacTUTEIBHOCTH ¢ OTHOCHTEIL-
HOil JANTeALHOCTRIO SACVIIINEOND NePHOA B PAMIITHEX paifoEax Hazaxcramna.
O6man SaBHCHMOCTE BRIPAIKEHA MOCTATOMHO OTYETIAUBO, OIHAKO AHAYMTRNL-
Hil pasfpoc OTAIBHEIX TOUEK 0 CYUECTRY MO3BOAALT YTREPMAATE AHME TO,
qro mpH UHeIe JHel ¢ aacyXol Hudie HEKOTOPOH HOPMBL SHCTA 3ACYILINBEIX
mmeit (1= 100%) mugerc npoIyKTHBHOCTH OKAIWBACTCH BRING COOTRETCTRYIO-
mero cpepgero smatenia (J=>100%) u, waoGopor, npu T=>100% serminna
J<<100%.

B veroBuAX JAOCTATOMHOTD YBIMKHEHHA B HA4WecTRe OCHOBHOTO (PaKTOpA
dopMupoBalna HPOIYKTHBHOCTH ApeBecHoll PACTHTEILHOCTH ODRYMIO TPIHI-
MAKT RANgNme pagmannonnoro gaxtopa. OQHAKD ARANH3, BHEIIOTHERHBI
B. A. Anexceesmm [1975], mokanam, uTo CTATHCTHYECKAA CBA3L TOAHYHOIO
HPHPOCTA CTROMOBOM JAPEBECHHBl XBOHNEIX NOPOT ¢ BEANIHHON (OTOCHETETH-
wecKoll aKTHBHOM pagHamuu B MwHEe — aprycre (3a 4d-nernnit aurepsan) xa-
PAKTEPHAYETCA MAKCHMAILABM 3HavenneM wodfduuenta KOPpelAmmI, me
npesocxomamus 0,3,

Tagusm o0pazoM, JaIKe BECHMA KPATKHE a#HalMs HECKOIBRHX NPHMEpPOB
NOKAILIBALT, 9TO PN Nepexoie HA MHOTOJCTHHHE YPOEEHb obobIenHa cHeTeMa
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Cxemn 2

Ofman GAOK-CXeMA JNEAMIEG-CTOXACTHICCKOR MO1eaN
snoroaeTinx gaysryannii yposaiinocri

| Moyt
finirk
SPUTORA LME T K Bl PacTirtelikiten arpoGHg: Baprad
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IIOTOIO-KANMAaTHIecKIe (PAKTOPL — IPOIYKTUBHOCTE PACTUTENLHOIO HOKPO-
Bad NPEBPaaeTes B CAORIYI0 MHOTOfaKTOPHY HeTNHeInY CHCTEMY CTO-
xacTnueckoro Tuna. Ee ofman aoradeckan Oa0K-MOJelb NPHMCANTEARHO K
:_11'E:|:‘:|ﬁ|.|1'r1'!'ﬂ:'|ll_i'l!":h'!.‘l-'l' ACHA IGE CXEMb 2.

Bxoq cHcTeMel DpejcTasaner coloil ekl analor srenepaTopa CAVHANILIX
cHurnaaoes, UH BRINYACT B celid 7B OCHOBHMX KAMMATHYeCHHX MeMenTa =
COMHESHY D pajiianim n .;I'r!.E'EI-L‘I_I]I_'.']_IIIH:'I.I."‘ OCAlkEYN, KOTOpHEe ABIANTICA NepBilti-
MR EausMaTHIecknyMy  (PakTopaMi NPOAYERHOHHOTO NPONEecca. B panmoi
MOJOMN OHI PACCMATPHBAKITCH B BIIE MHOTOJETHHX PAJOR CTOXACTHYECHOTO
mna, B durokaumarnueckom HIOKe 9T paskneimne napaMerpsl npeobpaay
HTCH B X4 PAKTEPRCTIHRN cpein oluranus, T. €. TypOyAeHTOMI B TeMIepaTyp-
HO-BAAGRIOCTHE pesKUMB TPH3EMHOTD CA0H i'lT.'.Iﬂl:l.fjll}pld, B OTOM @HCJA0 I CcO0H
[ACTHTEARHOCTH, A TAXHKe BEPXHUX CI0EE MOTREL [lapaMeTpsl MHEDORINMATH-
MECKOTD PEAiMA B cpefic 0DUTAHNA PacTeRM (7. e. THO PUTORINMATA], B CHOW
ouepeh, NPAMO 1IN KOCREHN0 RANAKT Ha dopMupoBanNe UePBHTHON HPOAYE-
THBHOCTI.

[TepenaTomiM MEXAHMIMOM CHCOTEM Bl (BN TAK HAIBBASMBIM aopsupy-
WM ALTpoM) ARIACTCH NPOAYEIMORALI DA0K, Tak#e BRIIOMAKOLLMI 1B
eyBoa0KA — pacTUTENLIYID (uoreocHeTeMy, T. e cybiinor OGUOTMPOIYKIHOHHEY
darTopos, 1 cyHia0K MEXAHNIMOB TPERIA.

Ha pactureibnyn GUOreoCHeTEMY e HAKIAABIBARTCH KAKIX=-JI000 Orpamm-
el B OTHOMERHH TARCONOMHTECKOro PAHra, T. ¢. peqb MOMeT WATH ob o1-
NeALHoM OHODeoNeHo3e, COBOKYIHOCTH pacTHTEALHEIX coobmecTs npHpoAHEITD
periofa, pacTNTEIBIOM ROMIOHCHTE aanmmadirao-reorpadmeckoil 20Hn. Y-
JOBHS @CTOCTREHHOTND NOYMBERHOTD NAOIOPOIRA I THI (PUTORIMMATA CUNTAKIT-
o aananneiMi. TToaydas WMOYABCE CAYYAIHOTO KINMATHYECKOTO mpolecc:,
qepes (puroRANMaTHHecHnii a0k GuonpoayEmuonnwin  eyiiaor dopMapyer
BRIXOANON CHrHAA B BHIE MEOTOIETHRH NOCACA0BATENLHOCTH abcomwoTHON HeT-
TO-TPOJY KT (ypomaiimocTi) pacTHTENLHOTO KOMILICREA.

Bropoit cyG6A0K NpH HTOM BHNOIHAET POAL HEKOTOPOTO crietindecioro
uALTpa, BEJICTAA TY 44CTh [ PO ce [TpEIIJ}, KOTOpAR CAAraeTcd 3a CHeT
COBOKYIHOCTH HeRARMATHISCKHX daxropos (ofmux CONMANBHO-DROHOMMITIE-
CEINX VCAOBN, YpOBHA ATpOTeXHUEH I CeTeKINN i ap.). B peayantate na
BHXOe CHCTEMEl BPEMeHHOH PAJl NPeJcTaBIAeTca B BiJle OTHOCHTEALHEIX BE-
ANMHH — NHEKCA YPORaiiHoCTH, OTpaMKawmery BANAHHE TOALRO NOT0ARo-
panMaTnuecknX (harTopos.

B paMiax JANHOA MOQ@IN PACCMOTPERHHE BHINC KOPPIANROHNAIE COOT-
HOIEHIA UTPAT Ppodb cOGCTBERHO NepelaTotHEIX (PVAKOEE B OTPAKAKT O
Goabmeit nam MeHbmel BOQOPMATHRHOCTLID PRAKIN TPOAYRIHOHHBIL MEXa-
UIEAMOR B8 BRENIHNG BANMaTHieckme Bospeiicraun. UTporo TOBORM, caM po-
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AYRNHONHLI ¢y00J0K npi nogodnoM DojxXoae TomKeN paceMaTpuBaTLea ANk
KAk «4epHBi Amuks. Onmcanne n anain: cooTBeTCTRYIONMX Guoduangeckny
MEXAHNIMOE BXOOTAT B 3aaYy JUHaMIEMeCcEors Mu;w.‘nlpnjﬁulmr, UTO IO 1Ran-
MATOAOrMMeCcKOre Yposua obobmenna (T, e, 048 MHOTOACTHNE COBDKYITHOETI
Il NPUMEHNTEILHO K KPYIHMM PerdoHaM) ARIHeTCH MpeaRLMaiiHoe caomiHoi
npodaemoi i aeaonm Gyayuero (Bossmosino, Giuskaiimero),

Takum obpazoM, MHOPOJETHAA KINMATOODYCAOBACHHAN  HAMEHYIBOCTE
OuonponysTusnocTn (yposkaiimoct), npegcrasamoman coboi KOHETHYI WH-
TETPAILHYI0 PeAKI0 Beeil cHCTeMM Ha BOClCTEYIOMNe na Hee (akxrTops,
MOSRET PACCMATPHBATHCA Kak cToxacTHdecknii nponece. Hexoropue coofpae-
Hus ob ero odUmy crRORCTRAX NPUMEAUTEILHOG K BASHONIINM TImaM NpRpoI-
HHX 1 arporTexamuyeckuy OuoreociucTeM HATATATCH HIHD,

MuoroaeTnan AunamMngEa npoayRTHRHOCTH
PACTHTEALARIX GHOPCOCNETEM

Jan oceemenus 3Toro BONpoca MBI TAK#&e OOPATHMCH K HEKOTOPRIM  TH-
InuaeM  npuMepad. Haunesm ¢ ayropo-crenmoii pacruteasmnoi ACCOTATIN
Urpeaengoit crenn nog Kypekos, ma teppuropun [lenrpannuo-Uepuoaemmo-
ro sanosejnnka um. B, B, Anexumna, 1aa Rotopoili Mbl cOCTaRIAN, HMCTONLAO-
sap marepuanst A. M. Cemenowoii-Tanpmancroit [1976], B. JI. ¥rexuna
[1977] n pannste, npusesennsie s Jletonmen npupoas [1968—1973], npe-
Mennoil pag aa nepuwon ¢ 1945 no 1973 r. (pue. 4).

PactureasnocTh B TeMenite NPAKTHUECKH BCEro NepHOia HAXOINTEA B pe-
AMHME 3AN0BEOBARNA, NpHYeM HA OJHOM YYaCTHe NPONSBOIUTCA eiKeroquoe
CRALTHBAHIE, & HA JIPYTOM OHO He NPOM3BOAMTCA copceM (alcommTHo 3amo-
sefumil pesium). Ma pue. 4.0 uwerpyano JAMETHTR, 4T0 Kakam-anlo TenjeH-
A B NaMEHEHMI CPenel NpojJyKTunnocTH OHOMACCH 3a Bech NePHON oT-
cyrerayer. Eskeropnsie wonebanus oSyeAORIEHE! TIABHEIM O0pazOM COOTRET-
CTBYIOIAME  AYRTYAIIAME  TOTOHO-KINMATHISCKIX iharTopor, ® umcay
KROTOPHIX OTHOCATCA PEGKOM  VBIAGENEHNS B mepuof seretanm® (ocobemmo B
Mac), PeduM OCCHEErD VRIGHIHeNNA, TEMIEPATYPHLI pesRuM DIepHojia Bere-
TAIIN, YCAOBHA NePeauMOBEN pacTenuil u pag apyrux. Ilpu atom pasmax ko-
Achannii — ypopent AMCHepeHn A8 Beell peagusammn coxpamgercs npuoGma-
AUTEABHO nocTosuumM. Taknm ofpasoM, B JlAREOM CayYae MO0 TOROPHTL
00 OTCYTCTBIN TPEH/A, 4 TAKHE 0 CTAINOHAPHOCTI CAMOTO NPOMECea B OTHO-
HICHHH MOMEHTOR RTOpOrO nopajka. PaccmarpusaeMsiii caywait ¢ Touxm ape-
HUA CTPYKETYPH PAJA ARTASTCA DpOCTeilinuM, NPHYeM ero MOMKHO CUHTATH B
MABECTHON MEPe XapakTepuuIM JITA eCTecTReNHON MHOTOXeTHEN PACTHTEILHO-
CTH AYFOBRO-CTENHOTO THIA, HAXOIAIEIicA B 3AM0BEIHOM PesKIIMe,

Arajornimsii craTHeTHUECKIE THI MomKeT, NO-BUINMOMY, XapakTepHao-
SATE TaKiKe CCTECTBEHHYI0 PACTHTEABHOCTE B APUIHEIX I HOAYAPIAHBIX yelio-
BIAX € TON JNIL PAsHNieil, 4T0 B 5TOM cayuae Qomkna Guthe Godes peIRo
HEIPAGREHA aMOANTyaa koaebanmil or roga ® roay [es., manpasep, «Pacri-
TeasioeTh lentpansasx Kaparyson...s, 1970].

CHeTeMaTHICCK e HaMe e TPEHRA, B IACTHOCTH NOHMMREHNS CpefHel
UPIYETHRHOCTH, MOMKET CBUJCTENBCTROBATE O KAKOM-I00 Hanpasiemmom
OTPHIATCALHOM  BOZACHCTEMI WA JAHAYI0 PACTHTEABHYK OnoreccucTesMy,
b MOMET HrpaTe poak Guoskoadormveckoro Momutoummra [ epacusos,
[976].

Pucynok 4, 6 xapakTepnayer MumoroJeTHioo MHHAMHEY FOARMHOrO JINHed-
HOrO npupoctTa (IMUPHAY rogMuEKX KoJer) s HEROTOPEIX THIOB XBOiTHOI
pacrureabnocT 3a nepuop 8 200—-250 mer. Kpusan 1 orpamaer wmmoromer-
HINO AuBaMiuKy npupocra eau 8 yeaosmax Hopsermm mpaxTmueckn sa mee
CTAIN MUSHEAROTO NHKIa, a Kpusan 2 — daveryamnmm NPHPOCTA COCHLE B
Horroponesoi ofmacta or aser ero wkyapmMumanmnm mo wawvama OTMUPAIH,
B ofionx caywanx xapaktepno maxmume wmeansefinoro TPpenga, npuuesM LA
BCOT OHTOTeNeA8 COOTRETETHEYVIOMIAA HPHBAGA MOMEeT ORTH CIHCARA OJHOBED-
UIHHHKM pacupenesenwesM Tuma m(t) = am® exp (—yt). JIlumnua Ttpempa au-
MK I'Ii]'l]]'|ﬂ[1'i'}.! CORCH T, Irﬁ,’[}"‘]ﬂ'ﬂ'ﬂﬂﬂ Ha CCHOBE CROALARIIErD ﬂ{'[]{"ﬂ_liﬁ"lll[.ﬂ‘
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fpapocrm a4 — OOy HTHRH0CTE 3cfeHall durro-
sAcCh HATIAMIIYX APYCOR JO¥rODi-
IF crenmora  Gioreoncnosa B Lleor-
PALNG-T eI 0aEAIE 03 SANDNe N HL
7 § —yaacTor  peapmMa afooaKnTHG
AROnERIGrs:. F—To e, HIHDex-
5 | mara: 06— ANRAMIER  DOIESHOITG
4 OpapocTa; I — &ah, & — cofua, no
gapnast T, T. Bwronecehca [1974)5
4 — piinewmait apEpocT COORB, Mo
pamreiy A, G, Jncecsa  [E973]5
JIr 7 — FrM iR ypomcnlHocTE  THONe-
i 1 P ] — ¥epamma; 2 — Ilenr-
rarg a2g Al ] feode  Pannio-IepnojeMHAN  0GARCTL. T

mannsy B K, $epopops [1973]

Pue, 4. MporodeTiss JNHAMUKA NEPRRTHON NPOAYRTEBHOCTH I ypoRAfHOCTE PACTITE L.
AWE GHOTE0CHCTEM

¢ 20-geTHUM mIAroM, Moder ObTH NpROARACHHO DapaMeTpHIoBANA  IRCI0-
HeHIEAALION KpiBoil 3aTyxalomero Tuna m{x) =g exp(—11).

Ha dome stux craamennbIx SHAMCHEE, OTPAMAIINE 3aK0HOMEPHOCTI
BOBPACTHON JHBAMIKE 11 BANATHC GOHNTETA HACAMACHUI, NPOHCXOAAT eHif-
rojjuse (GIVETYAINHE TOANYMHON NPOIYRTHEHOCTH, OOV CIORIEHHEE  TARNLLM
:Jﬁpn:s:]:-.l ROJeDaHIAMI  OrMIHO-RIMaTidechni dhanTopon. ChrMeTnM  TaRHC,
g WA 00eNX KPHBBX BeTNYHHA INCHEepeHi XapaRTepnayeTe CYNECTERHHD
HOBBINCHHEIMI 3HavenuasMi i $azy MAKCOMAAbHOG HPHPOCTA, NOCKRKIRKY
NMEHHD B 3TOT NepHojl AecHan OHOTeocueTeMa Hanboee amalduabpHa mo OTHO-
MeHH0 1 BHONIHNM  Boa3feiicTemAM. ChefoBaTeabho, cAyuaiHwil npouece
MOKETOIOBOI HaMeRTHROCTH MPOayRTHEHOCTIH AOIFREH XAPARTEPHIOBATRCH IE-
ROTOPOI HNecTANNOHAPHOCTLHI B OTHOWIEHNH abCoAOTHLEIX 3HAYCIMNIT JHCTe]p-
CIL LA,

Kpusan 3 xapaktepuayer AUHAMHKY TOLIHOTO O BEMHOTD TPHPOCTA COC-
st 8 Bysyayreros Gopy (mog Ryiifsumesom) 34 nepsyio noaosiiy XX B,
B srom cayuae XapPaKTePHO PE3KO BRIPAMKEHHOS NPOARJCHUE LIMEANMHOCTI C
fazamn NOBLIMCHHOTD 1 TOHITAEHIOTD NPRPOCTa, OTPARAIIIETD B OCHONIDM
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Puc, 5. O0mas dp0A0TOPHAA MOJCAL JHHAMEEND TPenja M PAVRETYauni ypomaiimocTs
.H'l:l]!l‘.lll-l:lﬂ E¥ALRTYPEL &3 ]!E-Tﬂ]'.l]!"ll‘!d:-l-fl.‘llul IMEepmas] W Ha DepelesTHEY

Tpeng OTRIEART NPOICCe MEHCTHYOCEOrD COBRCQHIEHCTEOEANNA GHOAOMMIeCHIE CROFACTE ARHHAOH KYAb=-
TV B (E3VALTATE «AHTROMOMENOR spoamiEils (00 RaptcTioMy onpemescimo I H. Bamnaaosal.
FANMATHYEC AN IEMENIHNOCTE OOy ETHIHGCTH IO-PAZHOMY NPOALIASTEA IO (A3l E49ilEE 3TANRX
FTONG INpOIEcCH.

CYIEeCTBENHbBE PASTHYHA B PeREME OCAJIKOE THAPOMOTHYCCKOTO TOfla 3a Co-
OTBETCTRYWOIUE Hepuoasl. skeroanee wonefanmsa DpHpOCTA NPOHCXOAAT Ha
thone aTHX JUIMBHONEPHOAHEIX MHEIOB, npudeM b §asy DOHMKeHHOro HpHpo-
CTA JUcOepcud BEIpa#ieHa caabee.

Hupanmira ypossaiinocTn mmenunsl na teppuropnn Vepauns u Ienr-
panbHo-‘1epuoseMuoro paiiona npejcrapiena Ha puc. 4, ¢ JBOAWTOPHBE JAu-
HHH B OTOM COyuYae XOpOmO AanmpoKCHMHPYKTCH JINHEHAHOHE N SKCIOHEHIH-
ANBHOH JABHMCHMOCTBRI), KOTODAad [OCTATOMHO XAPAKTEpHA A 3¢PHOBEIX
EyiapTyp Boofime. Onm OTPaskaT NpeMMyNecTEeHHO NpPOrpecc B YPoBHe ar-
POTEXHUEM W CeTeKnul, KOTOPHI HA TEpPPUTOPHH YHPAWHH OEA3KBAETCH B
IETOM BHRPAMCHHLM HOCEOIBRO JYVYI0HE, YeM B ].lEHTpﬂJIL]Iﬂ-qEPHHEDMIIﬂH
paitone. AGCOMOTHLE PasIHyNA B BeANNUHAX Cpefuell ypomaiimocTs, onpe-
MeJeHHOE no TPeRAaM, OTPAMKAIOT, B CBOI0 OMEpPelhb, YPOBREHE ECTCCTREHHOID
NAoRopoaua nods Ha obenx teppuropuax. Ha arom cpemmem dgome za secsn
Zo-neTHuiE nepuos HaGMOMATNCE cAyTaiinse ofycaoBIeHEBe KINMATOM KO-
Aefapun yposaiinocTn, NpHYeM YPOBEHL JHCNEPCHE Ha TeppHTOpMN YRpau-
Hbl  ORAJLIBACTCHA CYIPCTBEHHO Beme, wem B Ilestpampno-Yepnosemmom
paitone. B nesom ofia paga MOEHEO CUATATE CTANMOHAPHEIME, TAK Kak HaPi-
Ay © moBRMIeHBeM CPeiHell ypossaiimocTH orMevaercs, ocobenmo pa Yupau-
He, NoBLende alcoJOTHRX OTRIOHeHN 0T Tpeua.

B cnaam ¢ 9TAM MHTEpECHO OTMETHTH, 9T0 pocT alCOTOTHOrD AHAYCHMA
vposaiimoctu sepropmx B yeaosuax CIOHA w Hanmagsr 3a nmocaenmmwe 40 aer
TaK#e coNnpoBeGKIAICH VReJHYeRneM abcoMoTHOTO 3HAYERHA JHCICPCHH Tpo-
AVKTHBHOCTH PAATHUAWY KyALTyp. Tag, manpuMep, mpH waMeleHun cpeanes
ypokalinocTe KYRypysst or 284 Oymesedn ma 1 axp (20 nfra) » 1936—
1945 rr. po 82,5 Gymenenn (56 u/ra) aa mepuom 1966—1975 rr. COOTBETCTRYIO-
Hiee cTanjaprioe oTHAOHeHHe BOapocao oT 4—35 a0 8—9 Gymeneit ma 1 axp,
7. ¢, kospuument BapHAUMH pPAA CYIMECTRENHO He HAMEHWICH [ Impact of
Climatic fluctuation..., 1976].

Mocaepuuii npumep (pue. 5) npepcrasamer coboii ofobmennwii u B u3-
BECTHOM Mepe rUnoTeTHISCKW cayvail — HaMeHeHHe NPOAYKTHBHOCTH 30pPHO-
BUH HYJALTYDH Ha Rakod-Iu00 TEPPHTODHH OT HAYAALHOMO 10 MAKCHMAJILHO
soamosinoro (afcomioTnoro) yporHa. ITOT NOTERNNAALHO BOMOGKHLIN Npeten
YPORARAOCTY ONPEEIALTCH COBOKYMHOCTHID PABTHYHBIX ipaxTopon, K nam
OTHOCHTCA NpUMeHeHHe BCeX CPeACTR ATPOTeXHHKH: PANHOHAJLHOE BHE-
ceuue ¥uoGpenui, coatanne MOCEROB ¢ ONTHMAALHON reoMeTpHYeckoi cTpPyK-
rypoi, nanbogee sfperTHBRO YCRANBAKIINX eCTOCTRENHEe pecypchl  CBETA,
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Tena, BAACH N MOHePAILRHOrO UHTAHNA, HHTeHCHDHAR CEMERIMA 10 aAKTIHRI-
gamy POTOCHHTETHIECKOTO ANMAPATA TYTEM npeodpasoBamimil remoTHIINY -
croit ocross pactennit [ Hmsmmoposuy, 1972].

Heanmefinsii Tpemg 2T0ro nponecca B obmeMm cayuae MoMeT OBITL an-
" e My
NPOKCHMEPOBAN KPUBOH JOTHCTIMECKOr0 THIIA — M ()= e

Ha ero mavaipHEX CTAAX Tpu Auakoil aGeomoTHON YPOMANHOCTH OTpINa-
TEALHOP OTKIOHEHNE OTPAHNYMEHO HYJAEBHIM YPOBHEM M TOMOFRNTCALHLIE Bhili-
pockl MOTYT NpeodIajarte Kak mo aGCOMIOTHEIM, TAK I 10 OTHOCHTENBILIM aHa-
wennas, 1lo Mepe pocta SROTKTOPHON KpUBOil 1 ocOBENHO TPI TPROIIGREHIN
i MAKCHMAIBHOMY VPOBHIO NPOAYKTHBHOCTH B COOTHOICHIN NONOMNTCALIEIX
i OTPUIATENBHEIX OTKAOHEHHIl JIONEHA BOINNKATH obpaTHAR TeNJIeHIA,
a HMeHEC upeodaajaHEA  OTPHIEATeALHBIX BHIOPOCOB WM3-30 NEROIMORHOCTH
HCKTIOMHTE MOJIHOCTRI) BANAHNE KINMATHNCCKNX CTPecCOB Ha HPOJYETHA-
HOCTH, AAMe NPH BHICOKOM YPOBHE arpoTeXHHEN i CO3TAMHEN peancTenTHRX
popL.

(focHORAHEOCTE TAKOTO MPeinoaciedna OTHOCHTeNLIO ABOJMIOTOPHON K-
maMUKH yposkaen B GyJyIIeM B N3IBCCTHOM Mepe BHTEKACT M3 TOTO thakTa,
WTo BMEEIEHNE H BHEJPEHIE HOBHX DBHICOKOYPOMAIHLIX COPTOB 3CPHOBLIX
yacro JawT MagcuManbuslii s@dexT B OTHOCHTENBHO YIROM JMANAIOHE OTTH-
MANBHLIX VCAOBUE Cpeiabl, MPH KOTOPBRX OWH obsmno eemojgaTea. llpn axer
PEMAJIBIEIX OTKIOHEHMAX ¥ HEX TAKWKE NPOMCXOJNT CHMAEHHe yposaiinocTu,
ApIYesM BoaMoHo Gogee Peakoe nO CPABHEHI CO CTAPRIMI TEHOTHIAMI, KO
TOpHE MeHee NPOAYETHBHELL, HO fGogee cTabUALHE BO BCeM JIMANAZOHE KANMA-
ruueckux napamerpos. Taxmum olpasom, Beck nponece EANMATOO0Y C0BICH-
MMYX BOAeRCTEIE JOKeH XAPAKTEPHIOBATHCA HEKOTOPOI ACHMMETPHTHOCTLI,
ocOoDEHHED Ha HAYANLHHEX # KOHEUYHBIX CTaJMAX AHTPONOTEHHON  ABOJIIOTLIN,

Ilas onmcanus BPeMEHHON MOCAEJOBATEALHOCTH M BRIARICHIA CTATHCTH-
yecKoil CTPYRTYpH MuHoroxerHnx dayrryamnui VPOMKANHOCTH JePHOBBIX KYAh-
VD IIEU'EILI,II,HHEI ﬂp]l.!l-!.l.'."llii_’.l:llll'_‘ CU]!'JEMEHHI.JTTI' anmapara TEO@InM CTOXACTHMECHKHX
nponeccos. Hanaraemuie gajiee OCHOBE €¢ WHATOPUPETHPOBANL NPpHMEHNTEThHO
E MocTaARNSIHGH 38Iae.

———

CTATHCTHYECKHH AHAJINZ BPEMEHHBIX PHIOB

Hegovopue ofmpe noaokennn

Cayuaiigsle npolleccsl — HeNpepsBHBE HIH JHCKPETHLIE BPEMCHHBE CIy-
qalinEe NOCIeNOBATEIBHOCTE — NOAPASNeNA0TCA Ha CTANHOHAPHEIE N HECTA-
NHOHAPHELE,

B ofmes caydae npolece HecTALHMOHAPEH, eCAH €0 MATEMATHYECHOE
OMANEe, AMCHepCHA, ABTOROPPEIANUOHHAA M CHERTPAILHAHA (pyHENAR CO
BpeMeHeM KaxuMm-auGo ofpasoM MeHAKTCH HAN, FPYruMi CIOBAMH, SABHCAT
OF TOro, A KaKOll KOHKPeTHOR peamusalim wa obmero MuoKecTna Bribopo-
npx yRRINT 0B ONPEIeIaoTeH.

CranmoHApHBIE HPONEccs, B CBOW OMEpeEL, NOAPA3JeJAWTICH Ha CTPOTO
crammomapasie (cTAIHOHAPHEE B YIKOM CMEICIE pupeencona) u #a caabo
cTammomapHEe (CTAMMOHApHSE B MMpoKoM cMuicae). K erporo craloHapHEIM
NpUHANIEKAT TAKHE NPOIECcCH, JIA KOTOPWMX Ipi awheX  pRbOpRax Bee
CTATHCTHYECKEE? MOMEHTEL, €CAM OHN CYMIIECTRYIOT, Hé 3aBUCAT OT T, Hnn
ciaabo CTAHOHAPHEIX NPONECCOB JOCTATOYHBIM YCHOBHEM ABIAETCA TOCTORN-
CTBO MATOMATHYECKOTO OMHJIANNA M 3AaBHCHMOCTE apToROppeaauuonnoi GymK-
M TOJIBKO OT CIBUIA,

Becema DaHEGM §  HPAKTHYECKE HEHHEM CHOMCTBOM CTAIMOHAPHEIX
NPONECCon ABIAETCA WX HProfuaHoCcTh. Jlaa aproguveckoro mpomecca, wax ma-
BECTHO, MATOMATHIECKOE OMIIIANNE, ABTOROPPEIANMONHAR QYHKOHA W APYyrue
TAPAKTEPHCTHEY, NOAYYeHHLE OCpPeHeHHEM [0 pEGOpPOTHOR  PeATNIA TN,
PABHE COOTBETCTHYHIMEMY CPefHeMY 3JHAMSHHIO [0 BCCH COBOKYNHOCTE CHY-
qaliHore Mpouecca, S1o oOBACHASTCA TeM, YTO PAIHYNLIE PEaH3ANHE EMEXT
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a == gEerogise woaekanng afconornofl yposafinocTio lTi_I:'I:I H aniiEan TReHga ity § — emerag
Hule Eodelaiimn oTHOCHTEARAGR yEoEalimocTn (ungesca ypoxafimocTit); & — QRnaMIg TRex oo-
CTORRID ypoacnlngsTy, NRCICTARICHHEAND B DIOE AMOYJRCAOMD (CTYINCHYA raro) mpeedcsl; @ — IR0ToOK
TN (SHCTREMYMOR YROWMANNOCTH [KRANGrg annKa)

OIEN 1 T e I_'H.I'I]'-II'."III.iII T. E JJaHHaH [:E'EI.’JHH:!]I_JIH LI LT [ENS N E2 | ]!ElE’.‘lH’Il]l
MCOLTHBAST Te JKe HaMeHenus, uro @ mwdas apyrad. laknmu ofipazoM, A
OIEHEID CTaATHCTHYECRKITX Z'i.il!!illi'['l"lll'll"l’l.lli ﬂpl’l’l‘:;llul’_“{'!:nl‘rl ||.|Jl'.|[|ll:'l;,:-ll:ﬂ. ﬂ.ﬁl‘!'rﬂ'ﬂ'-lﬂﬂ
NPOAHAANAHPOBATE @M 10 OfUol PeaInsanium, ROTOpad ARTAGTCA penpesen-
TATHBIIOH,

]]p'lﬂ[l[_l.i[l '.I'[_H'I!J;LII‘IIIHIZ'TH HEC LM lllill]ﬂl:ﬁ jl.{"-]lﬂ.:'ll:il-!.'l."Fl'H |.||'.I|.| NCCae ORI
MMPOKOrD KAacca THAPOMETEOPWNIOTHYECKIX NPOLEccols W Nojell m, B uacT-
HOCTH, [OZROAACT BEOOIHATE BAKISHIIYI0 OPONEIVPY B3aUMHOH 3aMensl
NPOCTPAHCTRENHEX I BPeMeHIOLX NOCTeI0RATEABHOCTEI.

CymmocTs MeToIa CTOXACTHYECKOre MOJeTHPOBANNA NPHMeHUTeIBHO K
ANANINAY BPeMEHHEX PAJOE TPOAVETHEHOCTH PACTHTEABHLIX OHOTCOCHCTEM
paabepes Ha DpUMepe  puc. Ei;_l-la HeM NOKA3ANA THOUYHAS Peadnsianins

CAYYANHOTD BpeMeHroro paga m(T) ypomaiHocTH MmUIernisl Ha TepprTopmm
Ramage, [lpuMenenn nocaeiopateabno caeiywupe npeobpazoBaiim:

1) supenen Tpeng miT), T. €. HeKoTOpam Hecayuaiiman Pynruna no
Ccnocoiy HANMEHBITNX KBAJPATOR AN CROIbBIAIIET0 OCPeIHenI;

._:'} IIIJUHE:[EI:I{I ][EIUIH_"AFI]“ JLE‘]lTI}I!iPﬂHRFIHII {HJIT{!ME_TH"H‘!{']CUH [':I:-Hllr'l.ilui‘ll."
mit)=0) m nocrpoen moswit paxg J(T) B BEAe¢ OTHOCHTEIBLHBIX OTEAOHEHMI
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pasHoro a3paxa (HHIEEC YPOKAMHOCTI) ; B CROK OMEPeAk, 10T MoAHbEL PAA
soskeT OHITH NpefcTaBIeH pasfelblHo B BHAE JBYX pEICE 1A OO TE LI
I OTpUIATeALHO 00IacTell, OTpAKAlML, 1O CYIECTRY, BRAAJ RANMATH-
qecKIY KOXEHAnNil ma (JOPMEPOBANNE YCAOBHIl NOBHIIIGHHON W MOHITHe N0
npoaykrrenocTi. o oTHOMENIIO K HTHM PHIAM NPUMCHASTCH BECH KOMIICNS
OOOOIEHHOT0 TAPMONITIECKOTO AHAAN3A I TeopHI BRIOPOCOB;

3) ocymecTRAeHsl HEKOTOphe NPeodpasoBauind, CROLALE PAR J(t) ®
cayuaiigoMy Opoieccy NMOYARCHOTO THOa; Ha PHC. 6 aToT Npomecc HMeeT
TPl COCTOAHRA: 1, 0, —1, 7. e. cocToAnuA NPOAYETHBHOCTH MOBRITIIE HHEO,
MOMIGReHHO 1 OJH3K0il K CpejiHiM YeaoBmAM;

4) Bech nmpomecc PaccMOTPEH B BHJe NOTOKA MOMOANTEALHBIY I OTPHILA-
TENLHBIX SHCTPEMAJILHEIX savenmt (0TOKA SKCTPEMYMOB), 10 OTHOIICHIK
K KOTOPOMY IPHMEHASTCH MOJEAh MACCOROTO obCaYHRIBAHA,

Taxum obpazoM, ocHOBHAA OCODEHHOCTE TAKOIO MOAXOAA JAKAWNYACTCH B
KOMOAEKCHOM AHAANIe NPONEcea MHOTOAeTHEl H3MeHYNBOCTH HPOIYKTHE-
HOCTH PACTHTEALHEIX OHOTEOCHETEM © GOHAATEIBHMAM  BRIEISHIEM TpeHja
I EAnMaToo0yCA0BIeHHO YACTH N B PACCMOTPENHN mocJaenHeil KaKk CToXacTi-
YeCKOi TOCASNOBATEIBHOCTH CODBITHI, N0 OTHOWCHHK K ROTOPOI  MOKHO
HCHOABLIOBATE PASINYIEE METOEL TEOPIH cayvaaiinmx gymrnmii.

Manaracmule HIEe MAaTeMATHUYECKHNEe OCHOBBHL CTOXACTHYECKOUG MOJCALN-
pOBAEHA BPEMCHHBIX PAJOB OCHOBLIBAKTCA Ha HCNOTBIOBARNH COOTBETCTBY K-
WP TeOpeTIIeckiX Kypoos | sonorpadmii xax ofmero, Tak B CHENHAIBROTO
XapaxTepa [Coemmmros, 1968; Tuoxonos, 1970: Bentmeas, 1972; Benpar,
TInpeon, 1974; Hivkoscrmi 0 ap., 1976: Kasawesmy, 1977; u ap.].

Tpenam u MX BRABICHHE

[Ipofinema BLIEACHNA TPEHJOE — OJiHA 13 NENTPAIALHEIX NP Hecaenona-
HUM CAYUaliHEX POIEccoB, TAK Kak oHa ARTAETCH HeoDXOIMOH ITPeImochI-
Koil A pasjieJeHus Npouecca HA /B¢ OCHOBHLIC COCTARTAIONTIG — JIeTepMu-
HIPOBARHAYIO 1 COGCTREHHO CAYYAMEYW MacTH PAAA. Coaeyer aaMeTHTh, “To
nojobmoe pasjiedaeHne BCeria JA0CTATOUMHO YCA0BHO. [IpuMernTedBn0 K [aH-
Holi MOjesn BAMAHNE CAVUAiiHOi uacTH Ha TPeHJ MOGRET CRAGBIBATRCH
OnpelelcHHMM 00Pa30M, NOCKOMBRY HEROTOPHE HERINMATIMECHIe fparTOpEl
(manpusep, Bananme Ooaeaneil pacTenuit n BpeUTeaRl Ha  VPomainocTh,
afderTHRHOCTE MUHEPATEHOIO NUTAHNA W np.), BEIWMAEMBIE B OCDEIHERDOE
aHAUMenNe, caMil CYIUIECTHEHHO JAaBHCAT OT NOTOHO-IANMATHYECKIX  (UIVE-
Ty AL,

Jlan HaXoMIeHIA MATEMATHYECKOTO OGRIIANIA B ofimeM eaydae neisei-
HOTO TPOLEcca ero MOEHO DOJApasIeInTs Ha KAKHe-JIN00 Npon3pMiBHEE OTped-
Kif, I KOTOPHIX JONYCTHMA AMHEAPHIANNA, il HA OCHORE MOTO[A HAMMEHRIINA
KEAJIPATOR OUPENEIUTh Cpefiee IHAMeHne. SateM nyTeM COUPGHeHWA CJe-
IVeT HOCTPOMTE BeH OCpeanenuyn gyrrouo m(t), paccMaTpHURAA €@ KAk
TPERJ, CAYIANHOTo Hpolecca.

Haxmunenie TPeHAoB MeTOJL0M CHOJAbIALNICTO OCpeIHeHIA, KAK HIBeCTHO.
pechMa IMUPOKO NPUMEHAETCA NPH MCCALAOBAHNN KINMATHYECKHX Pl
CooTReTCTBYIONIAA ONEHKA MATEMATHYECKOTO OMNJANNA ABIACTCA pedyidb-
TATOM pPABHOBECHOTO OCPeIHednA OpanHarT cayuaiinoro nponecca CUMMeTpHT-
HO OTHOCHTEALHO BRIOPAHHOND HATEpBAda CraasKIBaT.

1
T-'——

m {1}2—;_— I||L }:{_l'-}[ft (1)
=

B kauecTne MEpPB HANEKHOCTH OCPeHeHNA NPIHAMASTCH BEINtHNRA CPei-
mero Keagpata omubky A (1), KOTOPYI MOGKHO NPCACTARNTE B BHE CASIYH)-
el CYMMbI:

A (1) = D, -+ mi, (2)
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iy

rae Dy — pmenepeun camoii ommbrn A* (1) w ma — Ksagpar ee MaTeMmaride-
ro oinganua. Onensa (1) orameTcs pocTarouno RavecTHeHHOl, ecan oba
JIAraeMbeIX OyayT MUTIHMIT AN pOEAHLL, Brunonwnenue atoro VOIOBHA, HAK MOKA3kI-
BAGT CHOMEATBHBIL AHAIN3, HMEeT MECTO NPH JuHeHHOM NIMOHeHHH MATE-
MATHHECROIO O3KANAHMA HA UHTepBAle OCpelHeHNA, a Macmral asToKOppe-
Aanui npotecca I okaKeTed CYMECTRERHO MEHLINE TIPHMEHAeMOTo MHTEPRAJTA
puasrpanun. B orom cayuae npn ofecneveEnm Heo0XODUMOro CriuadRuBaHIA
OmROKN, CBA3ANNBE ¢ JHHeAPH3alueil TPenga, 0CTAIOTCH B MOMYCTUMBIX mpe- |
Aejax, T. e. HOTEPBAN OCpefiHEHUA ORAZMBAcTCA GANBKIM K HEKOTOPOMY O11-
riMarsHoMY anavenuo, Passepuyroe supamenne maa A*(t) .. B aTOM CAYHae
AMEET BILI:

A* (V)opt = 2D~ T T + myz - TY242, & |
rme T, HHTErPpAABALIT  MacmTal  Koppeisimm, TPHYEeM Tszrx (1)-dr
i

(r. — anroroppeastuonnan gynsma), D, — cootseter BYIOIIEE 3HavYeHue [H-

CHEpCHI, My — KBAPAT BTOPOM NpOMaBOfHON caywaiimoit dyuxmmn npn T,
Huddepennnpys dopuyay (3) u npupasnusasn PeaYALTAT K HYII0, HOIYYaeM
suavenmwe oA neamyunsl Iy,

Topr = [288D, . T, /m"™ (1)]"™ (4)

Har ormenaer E. E. Mykosesuii [Myronckuit n ap., 1976], see napamer-
PLl, GUpeJegdonmEe oNTEMATLELI HATepRAT OCpeTHeRNA, BXOIAT B CTAIEHN
3y B oCBAIN ¢ deM WX HIMENOHHE B J0CTATOUHO NINPOKHX Npefelax He J0JKHO
CYMIECTRONHO BANATE HAa Bemminny Iy,

Orsertuwm, vro olemsy asToRoppeasumonnsx gymsumit Goavmeit wacrn
AUATHINPOBABINNXCA HaMB  PAJOE NepBHYHON DPOJAVETHBHOCTH BRISRIAIOT
JHAYMCHUA WHTePBAAOR Roppeaamun Mepbme '2—3 aer (OaA  criaseHHLIX
peagnaanumii), 370 03HAMACT BOIMOMKHOCTE YCTAHOBICHIA ONTUMAJBHONG MIATA
npn croabzaneM ocpenmenny B 10 aer (T.p=10 xer). ;

Hpnsmenene croab3nmero oCpefHenna K PATAM, BEIHOTLOINM Te PO - '
MECKYI0  COCTABIAIONIYIO ¢ nepiogom T, moasofser moramats ee, §puves
AMIVINTY/IW NepEONATANBHONO B CrIGKeHAON0 PANOE OTHOCATCA KAk

iy 8
: #1n T.-.
N= et (2)
o =1 ""T

Eean To=e(To=n, /2, 2/3a 1 1. 1.}, 7o N=0, 1 npomcxomur nommoe
noralenne yrazanuux nepuogos. Haobopor, npu To=>a addert craasnpa-
HIH YMEHBINACTCH 0 Mepe yeeanyenus 1.

Lpn npnsenenun JIMARONEPRONHONG CROIBIANErO OCPEIHEMN cymecT-
BOHHYH UL HAUMHHAKT HIPATH TaK AA3LBAeMEle «KpacBue adertsis, oco-
OEHHO 1A OTHOCHTEALIIO ROPOTEHX PATOE, CMBICT HX COCTONT B TOM, "TO
craaiennans GVAKNUA m(T) OKaIWBAeTCA BREMHCISHHON s Gogee ROPOTROTO
NHTEPRATA N0 CPARNERNo ¢ HCXoAHMM pajgoMm. CrefoBaTedbmo, aan nocrpoe-
HUA  OTHOCHTENLHOTO pPAfA BOsHHKaeT npolieMa SKCTpamomaAnum (yHELNN
m(T) ma Hawado M KOMeN NpoNecca, T. e. HeKOTOPOro NPOTHOZA  TPenja
apaepeny n emazafs. M. Hempaan u A, Crwapr [1976] , 5 wacTOocTH, npen-
AAralT COOTRETCTBYWIIYI NpPONEYpY Anf yerpasenns atoro addesra. MMpu
YOPOUEHHOM TOIXOJe MOMKHO HCNOAB30BATD NPROAMKEHHYID JAHHeHYI0
IRCTPATIONANND TPeH/a, KoTopas Osaa NpHMeHeHA HAMM NpPH aHAINZe PAJIOR
VPORANNOCTH ceLCROX0AAHCTRENHMY KYIALTY].

Busipaenite Tpenjon B JanHoM WecTHeNOBaHNE NPOBONIOCE 110 COSINATL-
nowy aaroparmy, cocrapnennomy Jl. A, Jlosoperoit, koTopiit npegyeMatpunan
BEMHCTEHNE NPH pasAwx naTeppadax crawsapamusa (10-mermem, 20-nermem
i1 Ip.), A TAK#e BRIAAMY HOBOrO pAja B BEAe alCoMI0THBIX B OTHOCHTETBHBLX
OTRAOHEHW, T. e. MAAeKCOB Ypo#iafinocTn. Bo Beex MceleOBAHNHEIX pAIax
nenoabsopagca Tpens ¢ 10-netany croapaAamEM ocpennenney, Pacuerw -
wapopanes ma IBM BICM-6 » Brvmeamrensmow nentpe AH CCCP.
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Ofobmennsiii rapMonneckmii ananna

CoROKYNHOCTE METONOR B NpPHeMOB, WABECTHRIX 101 pAARAHNeM &obo0ien-
. Wil TApMOHHTECKHE aHATH3® M MOKYTHBIIRX cYIECTBEHNON PasniuTie B 10-
cAeiEe AecATHASTHA, HOIBOJIALT Hapbogee MoaHe B ODBREKTHRIO ONACATH
CTATHCTHUCCKIE CEOCTEA BpeMeHHBX PAOOS. [Ipn a7T0M COOTRETCTRY HOINHE
:{apu]{repi!ﬂmm MOTYT OBETE BREABIEHE He TOALKD JLIA onHOTe pAfa, HO B B
BHE BAMMHBIX CTATHCTHYECKHX OHEHOK JBYX PAJOB. Cam mpoiece IpH dTOM
paccMaTpUBACTCH ofobmenno KA HeRoe HAJTOHeHHe (eymepmominga) rapmo-
UHUeCHEX Kogebamwii, T. e. NpeledbHEII Nepexod, npH KROTOPOM CAYUAHNHYI0
GYHKIUI0 MHKI0 NPECTABHTE B BIJE CTOXACTUUECROTH unterpaia Dypoe -
Coruareeca B OTANYMEE OT ODMYHEX PALOR I HATETPAAOD (Dyphe, NPIIOHKITMBIX
MG TR THCTO TAPMORHYMECKUX WAH OHETPO yimBawomux gy,

CHexTpassioe pPasioikernne cayuaiinoro nponecca M CBAIANNAA € DM
yepea MHTErpAiLHOE NpecdpasoBauie ABTOROPPEAATHONAN (PYHEINA  ABAA-
OTeA BACKESIIUME CONPARKeHHMMI XapaKTePHCTHRAME EI0 CTATHCTHICCKOM
CTPYRTYPLL 210 MOI0MKeHUe N0 CYMecTBy GaampyeTca Ha NaBeCTHOH TeopeMe
XuHIMHA, COrIacHO KOTOPOIT 008 VHRIEA, WMERILAA HEOTPHIATEILHOE
npeobpasopanme Pypee, ApaAercH ROppeAAINoNnoi QyuRnHeid NeROTOPOTO
CTANMOHAPHOTO CAYTANHOTO TIPOHEcea, CooTBeTCTRYVIONNE BhIPAGKeNI [IA
enerTpasbaoit naoTHoeT S{®) M ABTOROPPEAMITI rit) ofuumno npefcTanii-
WOTCH B BHE:

-

g :-} r(t)exp (— iwt)-dr (6)

g

S () = =

e—
Sh

=

rir)= | (o) -exp(iur)-do. (7)

—

3aeck @ — KPYyropag  dacToTa, paBHaf 2av, e V— AHHEIEHAA YacTOTA

(v=1/T), i=1—1. Bo mmornx cayiaAx, KaK HIBECTHO, RO PPeTALIOHHA
@YHEIMA I COCKTPAILHAA TOTHOCTE CAMM ABAAIOTCH HEKOTOPRIMI Cay9aii-
HBIMI (PYHEIAMI 0 K HEM HeofXoIIM0 TPHMeNATE HPOLeaypy CriaafkEiBami,
CXOMHYID onmcanpoil Bemme, OpHAKO ¥acTo OHM MOTYT ORTH ONHCANLL HAado-
poM ANAJHTHTECKHX paipazkennii, [an annporcuMarini rit) wmmporo ynor-
pelaswTea eJleyommne:

r(t)=Dexp(—a|T]) (3)
r(v) = D exp (—atd), ©)
r(t) == Dexp (—a|T|)-cospr, (10)

KOTOPBIM COOTBETCTRYHT (QOPMYyJILL 1A CHERTPAABHON DAOTHOCTH JIAHHOTO
caydaiimoro npomecca:

D

SI:uI}:—;m. {1‘|}
b .

§ ()= —27=exp(— ) (12)
Da (a + p* + :

8 (o) = l_[“m__lﬂ_i“* -—ﬁvﬁf&im‘l , (13)

st ouenKn A0CTOBEPHOCTH 3HAYEHM rit) m S(w), B TacTHOCTH OT/EAL-

HMalX NHKEOR, NpUMengioTes o0MmenpHHATEE NPHEMEL Tedpin oumbor u oupe-

quleENA AODePHTENLNLIX WATepsatos [cM., Hanpusep, Haiicn, 1972; ben-
nat, Hupcon, 1974].

[IpuMennTe LU0 K JAHHON MOJENN ABTOROPPEAAINA ML yeTanasansa-

. 6T CTATHCTHMECKVI) CBA3L MEMJY XAPAKTEPHCTHEAME NPOJYKTHBROCTI 3d

AAHOBE FOJ M B OOCASAYIONHE TOjiEL QOyEKIUA COEKTPAIBHON MIOTHOCTH,

NAPAKTEPHAYIOMAA PACTIPENie/IeHHe UCHEPCHE MO TACTOTAM, B aToM CayTdae
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VOTamaBRIANBALT, KAKOe BpeMeHHMe (vacToTHEe) HATCPRAJLEL KM TAK Haaki-
BACMBEIC NDAOCK BHOCAT TOT WAN HHOH BRIAL B 0Dy JRCOEPCHI MHOTO-
ATHEr0 nNpollecca wkogebanmil NPOJVETHRHOCTH 5T vposaiinocri.  Ipn
ArOM, Kak ﬁl.l.'[f.l- MY EPRIIVTO BRITIIE, BECLAM l‘:l.'1lil_'lf‘.l.'.'.l‘l.m]1£|ﬁ IJEJ.‘J}"ILIT!. CROIe-
HHA [0 COGKTPY He TOABKO I8 BCETO PANA, BREINYAKINETO KAK
MAGRITATERBE, Tak o OTPHNATENLOLE OTHKAOHeHHS (T, . I8 [OJHOro
PAfa), HO B PAsAeJabHO IAH ero MoJdoENTeALHON 1 OTPHIATEALHOE  TacTeil,

Cam pag J{t) nyrem MIEMERTAPHOTD UpeobpazoBannd cRBOMNTCH K JABYM pA-
aaM Bua:

e "I -+ &J npy 65 >0, p
J'I:TL—-l! s 87 <0, (14)
o ( 1+ |6J| wopm &5 <0 ke
L 1 npn 8J =0, (19)

L My
e 03 = — M= aleodoTHor anaveniie NpoAYKTHBHOCTH B i Toj,

Mig
My — auaMenne MpoAYETHRHOCTH, CHATOR ¢ Tpenja 3a avor ke rofn. Bropoi
L YIoDCeTER COMOCTARTEHIA ¢ NePBLIM TAKEMRE NMPecTARIACTCH B IOJa0-
ATeasnoil obaactn (Geperea abeomwraoe snavenne §J_).

Takoii anaana jaer BOSMOKNOCTE  NOIVINTE COOTRETCTRY IS  OIeHKn
LEDHMOHITEIBHO K NOCASNOBATENRHOCTH JeT ¢ NOBRIUeHHO o DOHIGReRHol
UPOAYKRTHHUOCTERID, HADPHMED © NOBLINEHHON HAN DOMIGKennoil  ypomaiino-
CTLIO JEPUOBKIX, ¢ MOBLITCHALIM AN DONIGKEHHBIM CHReroiHEIM  IPHPOCTOM
NperecHoii PACTHTEALHOCTH M JAp. JTo, B COOW oUepeih, NOIBMIAST YOTaHD-
BITE, i KAKHX dactoTax npecdaafanT GaaronpuaTosie W Hebiaroupiaarine
YCNORHA MPOIYETHRHOCTI I K&K OHI COOTHOCATCH JPYT © JIPYIOM.

Paaymeercn, Takoil monosmnTenbusi CHEKTPANLHEE] AHAIHE  Ieaecooh-
Jre A INPHEMEHATE JHITE B QOCTaToM I STRTH LA ]I-ll:lﬂ!i!, TaK ik Ili}" ]Tl]l,"ﬂﬁ-
pazopanmn (14) u (15) obnem darruveckoi BLIGOPKI HOBBIX MOCTACIOBATEN b
HOCTeN CORPAUACTCH NPHRHINTEIRRG BIIBOE,

Cymecrsennoe anaveHme NMeeT B3alMUBI CTATHCTHYOCKI aMaN JRYX
PAAOE, HANPUMED CPABHHTEALHBIG OIEHKN Ko,7000 it VPORRAITHOCTH B KAKNX-
aufio ABYX pailoHax WIH JBYX BIIOB COALCKOXORMICTRENN LY KYALTYD B Off-
nom paiione, [las atoro meodxoausmo npEMERATE BRANMILG O PO ATTHO NI Le
@YHEIHI 11 BIAUMELIC cOeRTpsl,  BaanMmnan woppeanuua apyx  cavwaiinnix
DOCASORATENLHOCTEN NPOJAYETHEHOCTH DYIET XapakTepuaosaTh obmyin aani-
CHMOCTE Ofinore nponecca ot jpyroro. Baanwawil coextp onnewpaer pacipe-
ASICHNE ROBAPHATHONILX MOMeOTOR M0 9acToTe. (DynEnug pzanMBporo cmes-
Ty OOBIMHO NPEICTARIACTCH B KOMILTCRCHOI dhopane:

WY {M}:'-'I.-' =, I:l'"}:lr'.l | r(]‘ I:I.I:I::I:"I‘I.. {1“}
rae Clw)e — cundaznan n i () sy — KBANPATYPHAR  COCTARIAIOLIIE. [ep-
Bl HEAACTCH ﬁll*il“‘ll |1|-;.'|-'|,'|.-'I loaeDarmni Jri|;|_'[|[=[||:|;.|x J'i.l].'l'.‘ll[illlilnlﬁ B ODI[YVH B3-
HMEYI0 ROBADHMALIME OBV PAJOE OpH HVIeBOM sanaaaueannn (. e.  Oea
CABMIA), BTOpPAH JAeT 1O CYLICCTBY Te jKe OUCHKN, HO OpPH COBHre OJHOTO
PANlA 10 OTHOWEHNK K ApyroMy Ha dgasonsii yron 8 (0<<8<2x). Beauuuna
B BRIpaziAeTCH KaK

©Q (), ] .

B (i) = arc ':[L'_lmf: (17)
it npencrapanaer coboit gyormmo pasnoctu das no COEKTpY HacToT, T. €. Ol-
[MOBIHET JAMAAILIBARME ULEPERenne OOHONe NMpoUnecea ApYyraM B 2aBn-
CAMOCTH OT YaACTOTHL.

Honeanoit gonoeannrensnoi XAPAKTEPHCTHRON BIAUMHLIX CTATHCTHYECKIX
OUEHDE JIBYX PAIOE ABIACTCA QYOKONA KOCepenTHOCTH, NPeAcTABIIIAN
COO0I HEOTPHUATENLEYI0 ONCHKY CTENCHH CRAZN TAPMONHE 0 YacTOTaM, T.o.
ARMHOIAACH anajaorom kpajapata kosfdunuenra koppenannn;

. [5 (),

-

Xy == .Tl:.m £ :I'II'IH "I{.'M U -'\'\-u'\- iﬁl S, l - []E}'
L ¥

I:I‘_r.




Beck yiasaHNGI BHIIE KOMINIEKC CTATHCTUYMECKHX NapaMETRub GuLT 110-
JAy4eH HA OCHORS AJNFOPHTMA GrieTporo upeobpasoBann Mypre B COOTBETCT-
pan ¢ padotoit B, @. Kypeanora u JI. E. Mensenesoii [1970], npeayematpi-
BAIOIIETO B3aMMALIL AHAANS ABYX PAOB M BRILATY cABAVIOMNX XaparTepi-
cruk: mpeofpazosanme Dypse nponeccos X u Y, coektpel nxX MODIHOCTI,
pelecTReHBAR "acTh (T. € emextp), munMam wacth (T, € KEAJIPATY PHBLIL
| cuewTp), (PYHEIA BIANMHON KOrepenTHOCTH, gvurmua pasuoct das ofonx
frpolleccos, HOPMIPOBAHHAA  ABTOROPPETANHOHHAA QyHKIEA B AucHepeud
nponecca X, To e NpoHEcca Y, psamMuas woppeasmus nponeccos X Y.
Bee ykasanHple XapakTepPHCTHRN QAHEL LA craajRenILX FHAMCHUI HpH ne-
KaTopoill onTHMANLHOE BeaNYHNe CTENeN crobojet, papmoii 20, uro oamataet
warensanpasni ensir 8 10% ot ofmero ofbema BeibopiL, [pun Taroi uaTep-
mpeTar IIFﬁ!!IF.'!ﬂ'III'ITC-H 'EI-HI'IIF..I-I:I."IE'E" ﬂ-}'l][EC-Tl!l'!Hlll-]l".‘ FARONOMEHOCTH CTATHCTI-
kol CTPVETYPH ABRTOROPPCIAINN, CHERTPA HOpYruax XapakTepicTHE.
Fak MagecTHo, MAccHn JAAHARX, BBOJUMLIX B CUET HpH ITPOIEeLype ORICTPOTD
npeodpasosanus Dypbe, onpeeNAeTcHs U3 COOTHOIIEHI N = 2", Loavuas
qacTh OGPAGOTAHHEIX MACCHBOB XAPAKTEPHIOBATACL SHANEHITHAT P=78
(¥ =128 u 2506). Bcero maMmn Arto coctasaeno 12 HexoIubIx peaaari
{oazon) ¢ obbeMom saoprs or 32 fo 176 aer, CYMMAPHOI HPOLINIRITEN b
nocThie cowme 1300 aer n npoeumTano 43 woMmOumanuu (map X u Y) pas
DOCIHMX # NpeodpaioBanHeIX PATOB ypossaiinoern, Pacter nponasoiies Ha
A5M BOCM-6 8 BuuuncantelbHOM OeHTPe AH CCCP.

Bubpocs cayqyaiipy nponescos
i (PYHEIUN WMOYALCHOTO THIA

Ilpn mayueni cayuaiinpx NPONEccoR UPeICTABIACTCA BECEMA CYINECT-
BOlBIM OOPeenTh UNeA0 o OPOAeHRATENLI0CTh HENPEPLIBHBIX  NEPIO/0E,
B TEMPHIE HOTOPBRIX SAaTenie HVHKIHE TIPeBMuiaeT Kkakoit-mubo yporen
I, HAQGOPOT, He BRIXOJNT 334 NPeasik AAMAHHOTD YPOBHA,

Takoil mOAX0A, B 9ACTHOCTH, BECHEMA NINPOKO HPHMEHAGTCH TP foaee ae-
TAMLHOM N0 CPABHEHID oOBYEEMI METOZAMH CTATHCTHYECKOM HAYIeminn
!'.:||.'L'{'il]l”_'l{'lnl'll‘[l_‘.'l:'I:11?-; PHAILOR, & Iy IeHi e peayILTATR OHAZLIBAKITCH BECHMA
NOACANLIMI TP pazalqaooro  poja OpnEIaaHeIX  OleHkax {{'.'-I. HaTT[hITMELy,
Raran, ®epopuenxe, 1970). Oun ocHOBRIBAETCA Ha METORAX Paditid caryHaii-
pEIX (PYAKINID, H3BeCTHOIO TMOJ| HAIBAHNEM TEOPIN BROPOCOB WAH Teopnn mne-
peceqennii. [lox nonaTIeM BRIOPOCH TOAPABYMEBALTCH HENpephiBibil nepi-
O], B TeueHile KOTOpOro np;mltam'cny-mi'umii dyuRmEs OKAILIBACTCH BBIINC
MAN HIGRe JAMAaNHOro  Npejera — YpPOoBHA peibpoca. Ilon seibpocoM BBEpX
FONEMAETCA Oepecedenne peaTiaannei cayuaiimoii  QyHOEIEN  3a0ANEOTO
VPOBHEA ¢, CHIBY BEepX, 4 COOTBETCTBYHINAMN AAMTEALHOCTL  (IPOROIHI-
TCABAOCTH) BEOpOCA T, 03HATAET BPEMH HENpPepRBHOTO npebbiBapHA  pea-
NMZANAN Bollle VEA3AUHOrO YPOBHA. Bubpoe BUMZ 10 aHAJLOTHK NPEACTARIA-
eT coboll nepecevcHNe CAVIANHON divaknpeil 3aJaEHOTO YPORHA £ CBEPRY
BH3. A COOTRETCTBYIOIMAS IPOJIOJMKHTEIBHOCTD Te O3HANALT HEenpepLRHOE
npedbIBARNE PraJusalny HKe YEAIAHHOIO yposasa. Eean cayaaiineri mpo-
nece wMeer auckpernoe spema (caydaiinan noCHeloBATEALHOCTE), TO HAMI-
yie BEIGPOCA BBEPX HA HEKOTOPOM HWATEPBATE Ti Ties NPUHAMAIT TP ¥eI0-
pam, aro fT) <e<f{T)i

MareMaTHUeckn BRpaKeRne JUIA NI0THOCTH HEPOATHOCTH P'(e,) smiipoca
BREPX HWMEeT BUJE ‘

=

P' ()= fcwgv do (19)
0
1 s BeIGpOca BHUS COOTBETCTBEHREO
0
P es)=— ‘; f (eavs) v dv (20)
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3aece f(e, v) — coBMECTHAA NAOTHOCTh pacHPeSACHNA OPIUNATH CJI Vuaiinoi
(hyurun ¢, ¥ ¢; M ee NEPBOI UPOMIBONHON ¥ B COBMANAIINE MOMEHTH Bre-
MEHH HPH T,=C¢, I Ty™=C;.

HanGoxee npoctsiMm B Texuuyeckn ocymlecTBHMEIM ABAACTCH BLIMICISHIHE
BepoaTaoct I (¢) aan craguonapuoii nocaeosaTeALROCTH HOPMAALIOTD THIIA,
E. K. {Du:l,upl“wlum [1975]) npegnaraer gaa pacuera HOPMIPOBAHHEIX BRGpO-
COB JIH TAKOI MOCTE0BATENBHOCTH CACAVIOMYIO Hopuyay:

IJ{F}:V_E“!'J'F} c:':p!:--- 1 ﬂa}lj _T'E_{f-z__ I};I—r}l 1 (21)

i HU"H'I-"I{II"! ¢ — OTRIAOHEHEe YPOBHA umﬁpnca OT MATEMATHYSCHOIO OEIH AN
ilﬂﬂ-.’lil.‘-'ﬂ.‘l.rliﬂrl'l.".'l.hIIDC-TI!, HOPMHPPORAITHO® Ia g CTAaHJApTROE  OTHRIOHCH S

— ih
] =

€= ———, r—roafupugment ROppeanuun MEKIY CMEMRHBIMI LTeHAMI
g
paja. B panwoii opuyae, kax yraswmpaer E. W, ®epopuenko, nupn r=07
I 6%2 0 BEPOATHOCTL BWMOpOCa OUPefeAAeTcd ¢ OTHOCHTEALHON IOrpeIiHoCTLIO,
He npessmanmeit 3%.

Cysmapnoe npems npebmpanna eayvuafimoit $yvuknun sa upegesasmum aa-
MANHOTD VPOBRHA, T. €. UPOAMEENTEILHOCTE BREIDPOCA 34 BCW HOCAEOBATEN -
HOCTL, ONPeieJIAeTed U3 cOOTHOMEHITA:

= aikal

T, =

'|, j (z5) di -dr. (22)

=

Cpepuee woamdectno pmbpocos N B unTepead mpeMens, cofpepssammii M
WICHOE NOCACA0RATEALNOCTI, HAXOANTCA M3 BHPAAKeNNA;

N=2p(c)M. (23)

[pi aTom s cayuaiinoii nocae0BaTeALHOCTI TAYCCOBCKOTO TIHNA, npi e=0,
peANTHAA Y onpefensneTca U3 NPocToill 3anMCcHMOCTH:

M

Ma (23) merpyauso oupegeanTs Takme cpeiiee BPeMA npedwMBamus cay-
qadnei PYREUMN  BRINE 3AJAHHOr0 YPOBHH, T. €, CPeIHKK IHTEIBHOCTL
eguunYHOre BRbpoca:

T, = ——, (23)

IHpusenuTeasno k¥ paceMaTpubBaeMol Mojean nonodumil DonXon ARIAETCH
BECHMA BOEAG COCTABHON YACTHH BCEMD KOMIJEECHOTD CTaTHCTHYeCKOTO
AHANMEA  BpeMennoro pajga npoayeraenoctd. llpemne Beero okasmpapTes
BOAMOGRILIM [aTh COOTBETCTBYIINE ONCHKH HOJNGHEUTENbHHY o OTPHIATENL-
HHX OTHAOHEHN DPOIVETHRAOCTH 34 Pasiivupble NPeeib], B 3aBHCHMOCTH OT
XOPAKTEPA NPOIECca B YPOBHA Konehammi

CooTeeTcTReHH0 MOMHO OLCHUTL BePOATHOCTL HENPEPEBHOIG CVILeCTRO-
BAHNH HEROTOPOTD dRCTPEMAJRHOTD MEPHOTA B TEYEHHEe T. J8T MONPAJT, HampH-
MEp, ileyp:]}liiiiiilh:x WIH YpOoiRaiHex Iepiuojios, IPYNNUPOBRY JacyUIIHBEIX
aer u ap. Bechbma paskoo mpu aToM oneEnTh 00a (akTOpa — HETEpBAT BpEMe-
1N HT:.II'}[.II'.IEII H &rd HNTOHCHBHOCTER, HHEIMN CHORAME COBOKEYINROM ]!MJ'[EI'ETIIEE
arcTpeMyMa. Jlaa sroro meolXoquMo HCIOGL30BATE KOMINICKCHEI NOKASATENR -
BUOpOCA B BHE XAPAKTEPHCTHEN €ro OAOmManH, T. e. nponasegenne f(t) -1,
Jlna mopManLBEIX cTaNMOHAPHMX nponeccos, Kak ykasmpaer E, E. f{yron- '
criil ¢ coantopamu [iRykoscknit m ap., 1976], comnancs na B, M. Taxonona
| 1970}, coormercTeyIOmEes pacopemencHMe NAOMAAE BHOPOCOR 3A JIOCTATOM- |
Mo BRCOKHE YPOREHL BREIPAMKACTCA CACOVIOIAM UpHGIKEeHHEMM  cOOTHOME-
HICM:

6 (sa) = Wi exp [ — I (o | (26)
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a4 —m

¥ =~ re(0), E

npuuesm re(0) —Bropas nponzpoiHAA HOPMHPOBARNOIE  KOPPEeIANMOHION
q_'.lj.’HHI].I!I! I'.]."[]."'-JHI'IIIIJI‘D npomecca Ipi L} ={:|.. Hl— 80 MATEMATHYECHOD
RN anmne,

{,:HFIITII:[!'T{‘.THEII]DD CPoiaa  ILTOIE Tk CANHNnSHMD Hhiﬁrl'l'T" NP VCJIoEI,

==
g0 ——— =1, Gyner pasna
S
J :_1.' \J:z
8y = —_—] - Oy 21
' I I[U]I I-_ a—m, | (27)

ila ocHORe cOeMUAJLHBIX ONEHOK OOKAAMBAGTCH TaKHe, 49TO CpeAHes <ic-
A0 MakenMysmor 3a ppema T ofIMHO COBNAJAET CO CPEIHUM YACIOM DOJLITHX
BRIGPOCOR, NHEIME CHOBAMIL, B OKPeCTHOCTAX DOABIIOr0 BRIOPOCA MOKET HaXO-
MUTLCH TOALKO OJHH PE3KO BHPAGKOHALIN DRCTPOMYM.

Kag mokaszamo B. J. Tuxonosms [1970], naormocrs pepoarsocTa ais
INTEALHOCTH BROpOca T. MOMKeT OBITH ONNCAHA NPOCTRIllINM pacnpeaeaeHi-
oM [lyaccona:

P(v,)=pexp(—pnr.),

NpHYeM XapakTepHoe anauenie napaMeTpa | we onpegeseno. llpnseuntesins-
Ha B JARHOE MOJeIH VEAZAHHOS COOTHOWENHe Mo@eT OhThL HoAesubiM JIiA
HAPAMETPHZANNE  PACHPEIENcHEA TPYIOHPOBOK SHCTpeMaibHex aer. Ecan
NPUHATE JANTEABHOCTE eUHRYHoro Babpoca (. e. omum ron) pasnoii (),
TO HapaMerp p O¥AeT UMeTh CMBICA MAKCHMAALNOH IIOTHOCTH paciupeiene-
una upu t.=0.

Haa Goaee maraagHoil NUTEPOPETALNN M ONEPATHEHOH ONERKN CTATHCTH-
SeCHRHX XAPARTEPHCTHE CAIVYailHOTO Npolecea MOCTe(Hi yiaolHo B HEKOTO-
PMX CAVMAAX NPeACcTABNTL B BuAe (PYHEUNH NMOYABCHOIO THHOA, CRAMKOOH-
Pasio upHEEMAOmEe onpepeaennbe sajanbdeie sgadenma. Tawoil  mogxon
neaecoodpazen W A TOBLINCHHA TOMHOCTH 0OpaloTEN OTACALHLIX PAZIOB ©
orpaungenney obsesmom suboprn. Haopumep, 10, Mynmamaa n 3. Hyver
[1375] wpn craTHcTHYeCcKOM AHAJNZE NAPAMETPOR PacHpefedelud ofIaTHbIX
CrCTOM 110 FOPHIOHTANH TPefIoIan npeodpasosarts caydaiinmil npomecc b
PVHKIHG EMOVALCHOTO THIA {pm-:rr::ln'lm:l} Ha OCHOBE CIQYIIEN Npore-

Ly i
1 opy z— .2; < F[;] 5 B .j_:
e(t)={ [mpu— i S 'ﬂ;f (28)
() £
11 i “[::' = L1 '1'.

rie Az — nexotopan nomoca (mupuua gudepesnuansnoro Kopugopa), B Ko-
TOpOil NpeodpasospBaeTC pealusanus, € (1) ¢ — Aucnepcua nponecca, Jmmm-
pI.II:lE-I.':Hmt OIEHEA NJOTHOCTH pacupefenesnns, kax noxazanm M), Myasamaa n

J. Kyyck, pupa:kacTca uepes MaTeMaTUveckoe odKpjaniue, a JUCTICPEIA —
uepm AUCHEPCHID CPEIHEIO 3HAUTCHIA COOTROTCTBYIOULEH MY AbCHOM (PyHEII,
Aptoroppeasumonuan YHKIRA PeKT-CHTHAIA E[r] B CAYUAE CTANHONAPHOTD
HpoNecca CBA3AHA ANAJNTHYCCKH © aABTOKOppensuueil caMoro mpongcca, a
COOTBOTCTRVIOIMIT UnTerpaseuiil macmrab woppenasmumn Momer OmMThL Oes
TPYIa BEMHCISH, 6000 32J[AThE KOpPeIauuonase (yBRIng SRCIOHeNTaMI THIA
exp(—ot) nan expl(—eartt),

B upuaomennn k janmoil MoJean DpeicTaBiAeTcd BEChMA Neaecoodpasnbim
npuMenenne npeodpazopanmii mogoduoro popa. B wactHOCTH, MOAeT OHTH HC-

UOAL3OBANA MapccTHAA (Ppynrmua areacrpadHOTO THIAH tr{‘r}l I PHEEMARK A

2
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TH_!III_‘.']'_!I'_'MI'_'IIIIH SHIA e '!'i " "I, I'I]'_'II'I‘I{!IHI TOWMKH ||.1,.'['IE'!‘[ZI"-|I'.":|[]“| i:l'ﬁllﬂ-'ﬂflﬂ'[' Gy =
MaHLIE NoToR CoDLITHN ¢ maorTnocThie A,  Matemarmweckoe odEOAHHe JUTA

e

If.|'."|:1':| PaBIO WY, 8 JHECiepeird — eimneme, ."lﬂ'I'UI{UFIT.IL"-'IFIIIIIH npoiecea Gnnehi-
BACTCH BLIDOREETIIEM BT

r{A)e=exp [—2A| |, (29) |

il l..[ill".]IIiI[FIFI {'-rli.‘li'l'i]-i.l:ll-ilﬂﬁ ILAOTHOCTH COOTRETCTREHTHOD

. 25 -
5 [_I.IJ:I.-L = -'_I—F";'Eq_—('li':_.—r . 1-]-[}}

[Mponece aToro THOA, B YACTHOCTH, OKAZAZOCh YAOOHWM NPUMEHATH JUIA
OUHCANNA BPEMEHHOil IMAAMIKN JACYIIHBEY I HOZMCYILIBLY JeT [Payuep,

1976a ], npuves B nepsoM cayuae ¢ h} ==—1{, a BO BTOpOM I{T} =+1, Bpesen-
Hoii MacmTal KOppeianun Takoro npounecca OYAeT REIPARATECH CIEIYIOMIITM
obpasoM:
; i i
= \ exp[— 20| T |l dT=—A"M. (31)

L

Beawanma wmapasmerpa A 8 dopuyaax (29} u (31) nmeer oMuica DAOTHOCTH
meToRa cobeTHil 1w pasmeprocth { 1/ron).

Jan ananmaza woaebannii DPOAYETHBHOCTH MB NPEITOMNIAN TAKKE HCOOIL-
S0BATL CAegymes upeolpazopanne, CROAAMEe CAYYUailHBI :||1f.|-|1er.'4:r.FT§] 1
nponecey j?-{"‘r}l munyabcaoro Tana [ Payaep, 19766]:

+1 apn T(T)
Mm={ 0 o +a>TM>—c (32)

—1 opn ﬂﬁ : | ez,

Pje €, W Cx—3RCTPeMAILHEIE YPOBHN BRIOpOCOB cayvaitnoil gyurmun B noao:sin-
TEALAOH 1 OTPHIATeILE0E 00XacTAX, aHAYSNe KOTOPRIX 3AJIAETCA B 3ABMCHMO-
erit o1 obmei guenepenn nponeccea. [Tpeobpazopamme (32) croanTt BeK CORO-
KYOHOCTE  cayuaitnmx  Koaefannii HecnelyeMmMoro paAa K TpeM OCHOBHEIM
COCTOANINAM &' — K j'l[hﬂl:]:-lil[TE:lT;.Elﬂl‘l:" I EEIR T E]T[?]I‘llﬂ']'i"‘.'llr!lﬂ."al!,' ':IH:T|]-E}.I}'?|I='|.!.I,
T. €, K TOAY IJAN K HeCKMWIBENM IolaM ¢ cYIecTBeNuo NOBLIIeHNol nan nonn-
IRCHHON TPOAYETHEHOCTHI0 0 K VCJIOBHAM, NPH KOTOPRIX OHa OanaKka K HOpME
(rpenay). gl

[Iponece M (1), HO_CYIMECTRY, COCTONT U3 JAMHeinoil KoMduHanmm Py KT
reaerpaduoro Tona @t) uw PyHEIEN THOA PEKT-CHPHANA, PACCMOTPEHHBIX
ELITEE 1T, Talinst ﬂﬁ[lil.’“]ﬁl,‘ BRJIKSIAET CJ :‘."‘Ii;l.i-lilln'll." Hﬂ“ﬁ]“'ii“][l! MO HBLX |“'.'-pi.-'|:“."'
Yo Hiie, T. @, NeNOCPeacTReNoro nepexoia ot anavennii +1 x —1, n inoronun-
NLlXs mepecedcniil, TpH KOTOPMY SHAMEHNA He NepexXolAT Yepei Holb CBEpXY
Wi cuuay.  Maremarmdeckoe BepadKeHme QA8 KOPpPeaanmonmoil gy K
nponecca nopodnoro Tona wsmeer caepywmuil sug [em. Bentneas, Osuwapos,
1968, saftawa N 9.24]:

r{tim=exp(—A|T|)[P1 + pz — (Ps— 1))
3 EC L f-l - IIP[‘ItH[[‘IIfhEII. aHnoro mna T]_:I-E“{ {'ﬂETmIIII!Ir 1-:n'n:l|1m- MOHECT II|]I.II!I!H*|II;

th v LKA ﬂ;’l[t}l B wacTnos cay€ae, Koria Bee TPH COCTOAHNA PARHOBEPOATHEL
(Beccnpannii pag), dopuyaa (33) ynpomaeresn:

r(x)ap=%sexp(—Ai|T|) (34)
I} srom eayuae BRIpAGKenHe [IA NHTerpAJBRNONG MacmTala ABTOROPpeIAnm
npotecea T, GYAET NMETh BRI

To=13-A"L (35)
(pasuusas nonyudendoe seipakenne ¢ gopmynoii (31), viewpaemca, aro oT-

HOWIEHUE MACIITaboB KOPPEeNAuM #TPOMYHOrO: N aTederpadmoros uponec-
cOR IIPH 3aJaHN0N IM0THOCTH MOTOKA cobMTHIE pasuo 4/,
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Dopyyaa L:i;’.] NMOARTACT ONEPpaTHRHO OUEHNEATE macmrTad T, A paszant-
MK PAIOB  POJYKTHRIOCTH NPH 3aJANNEIX  SHATEHIAY  VPOBIH BLIGPOCOE
cayuaiimoii gynximun, Pacaer 5Toil BeaWINHB LA PAsANTHEX PALOE TP
YPORHAX BRIDPOCOR 10—20% npu ssavennAX BeJUYUHLL A, JeMRANEN B npege-
aax 0.25—0.35, naeT cooTBeTCTRVIOUNE 3HAYEHNA To B 2—J roja. i Besanan-
HW XOpONIn COTAACYITCA CO 3HAYCHHAME, HOJAVYEHHLIMIT JIA CrALHeHHRMX
ROppeasiuorap X HYRRINE, Haijlennsx 10 AJropaTsy OwicTporo mpeobpaso-
panus Dy phe,

PaceMmoTpennsle BEIOe NpeodpasoBAnNLe DAL MIJIERCE  VPOMKalHocTil
(14) i (15) Takse MOTYT MOJACANPOBATHCH JWMIYALCHOI n;]r:.-la|=n_i3_r-in nuae
10K HAZMBAEMOTO JBONMHOro nponecca. B stom eayuae gyaenna J(t) Gyaer
npniiath spavenua +1 wan 0, mprges wmeao myaeil, nan nepexogos, Gyner
HOAMNEATECA NyacCOMORCKOMY pacnpefeiennw, Dupamenue Qa8 aBTokop-
peasmEonHoil QYHKINE 1 COSKTPANLUON DAIOTHOCTI WMEeT TOT #die B, HO
OTANMACTEA HA MOCTOAREYK cocTasiawiyo. llpomasoanan npomecca THoA
¢ IRONMABIT CHTHAZS UpeACTABAACT coboll NOCAeAOBATEALHOCTh GRS PHBELY
feanTa-PyHENN, SHAK KOTOPLIX ONPLIeaAeTcH aHAKOM PONIROIHOI, T. e, 1mpn
nepexone or O k 1 nponasojinand MIOAKETEILHA 1 nanhopoT.

Mojgean maccosoro m'i:-.'l:.':-!:ill-tﬁlil.l!l H MApEORCEAN HOTh

]l{‘-!['ll.‘:ii,ll.ﬂ!'.l TCNENE 1K [EACCMOTRCHING  BOIMOAHOCTI NPHIGRCHIA  TeOopinm
Maccoporo O0CTVIKNBAHIA K CTOXACTHYCCKOMY AHAJNUZY BPEMOTHLIX pPAIOR
NPOAYKTHBHOCTH I KIMMATHYECKIX JECTpeMyMoB. ak maBecTHo, aToT pasied
TeOpUN CAVIANNEY PyHEUNi BecEMA NUPOKO WCHOMB3YCTCH TPH  OMICAHI
cuerem Maccosoro obcayvinsanmna. Iocaegame npepcrapamior coboil ypeans-
qAMN0 MUPoKNil KJIace SROHOMIMECKIX, TEXARTECKHX 0 APYTHX BIJOB CHCTEM,
nponece HYHEMHOHNPOBATNA ROTOPHIX M0 CAMOE HPHPOLe NX ARIACTCH CTOXA-
CTIYCCIIM,

g M3 BaHeRDINY  CBRONCTE TaKHX CcHETeM MOGEHD oOpeIiednTs Kak
KOHEMHO? MOOGKECTEO COCTOMHIN 1 MUCKPETHOCTh NMepexojia 03 oqHoro B apy-
roe, @ OJHIM 13 OCHOBHBX HX DApAMETPOR ABIACTCA BEAHTHIA NOTOKA cobni-
Tt wa BpeMenuoii ocn T, HACTYOAIINX OfHO 34 JAPYIHM 9eped EakHe-anbo
OTPEIKN BPeMeH.

HanGoaee mpocTsiMil i B TO 3Ke BPEMA BaAHBIMII CBOCTRAMII TAKOTO 1OTO-
A MRAATCA CTANNOHAPHOCTL, OPINIHAPHOCTE 1 OTCYTCTBHE TOCASICTBIA.
CranmoHapuocTh OZHAYAELT, 4TO BREPOATHOCTL MONAJAHHA TOr0 NN IWHOrO
coBRITHA B 3a1AHNLID NNTEPBAI He 3aBHCHT OT TOTO, B KaKO TACTH EpeMennoil
ocH 10T HATepsBan Haxoautea. OpaunapHocTh 03HAMAST, UTO B ITOT HATEPEAT
NPARTHYCCEN MOMRET NONAcTh JNINE eTHImYTHOR cobwrie, OrcyTersue mocaes-
CTRUA PARHOAHATHO TOMY, 4TO 3T0 HONAJIAHNE HNKAK He 3ABHCAT OT WICTA
Apyrux coOBITHI, TONagaAmIEX B JIPYTHe NNTEpRaThL. Mocneanee crOCTEO
MOFHO PACCMATPHEATE KaK CTATHCTHMCCHY IO HE3aBHCH MOCTE COORITHI, T. &,
4TO B JANAOM CAYIAe MOHGHO TOBOPHTL o Maprosckosm nponecee. Iotox g(t),
COOTRETCTRYIONINIT  HTUM VCJIORHAM, HAAMBACTCA CTAHOHAPHLIM NYacCOHOB-
CENM AN npocteiiy  motokoMm codmrmii. B Gogee ofmem caywae, KOrjaa
pacnpefescnne cobuITH CAMO IABMCHT OT BPEMEHH, HX NOTOK CTAHOBHTCA He-
l"HIEI.FIl'lI‘I':I:FI]thl:'II.

B paMmrax mocTasaenHoil 3ajauym NPHMCHEHNE YRAZAHHOIO TOIXOTa Mpef-
CTARAAETCA BeckMa neaecoodpastbim, Jlas 271070 M3 Beero BpeMeNHOID pAja
NPOAYETHBHOCTH, KOTOPRI MBI MOMKeM YCIOBHO PACCMATPHBATH HAK HENpe-
PRIBULIL mpolece, BRLASIACTCA HEKOTOPAA ANCKPETHAA NOCAeA0BATEIBAOCTE
CODRTIN, MPHENMAOIEGE JRCTPEMATRALIC IMATEHUA B HOTOENTENBLION 1 0T-
punaTeabaol obiacTax. JTOT MOTOK DHCTPEMYMOB painoro amaka 0Oyier Har-
AAMHO XAPAKTEPUIOBATL JMHAMHKY JeT ¢ BHICOKOI NAN ANIKO0N HPOIYETHB-
HOCTHID, B YACTHOCTH NOTOK VPOGHAGABX o Heypokainux jger. ADCOMOTHENR
JUAMEHIA DHCTPEMYMOR COOTBETCTBYIOT YPORHAM BHOpOCA W A4MAIOTCH 8 3a-
BHCHMOCTH OT obmedt aMuanTyas Koaebannii gannoro paga. Odsrano mandonee
xapakTepusie saatenna ==10%, =£20%, ==307.

S —————



Ipuacikenne MOgeAN MACCOBOro ODCAYMHBANNA NONEIHO 0 NP AHATNIE
MHOTONeTHeN JunaMukn arMocdepHbx ABIeAN, ocodenno TaKHX, KOTOpLE 1o
CHOSIT UPHPONe ABIAOTCA JKCTPEMAIBABIMIL If JOGKHE MOTIHHATHCA NPABRITY
pefikis cobuTiii, 10 OTHOCHTCH, HAIPUMED, K ONNCARNID BPEMEHION [MHAMIT-
KU JeT ¢ 3ACYHUINBLEIME SBJCHIAMI, KOTOPRIE MOTYT PACCMATPHBATHRCA HAK
MOTOK 3ACYX B KAROM-Inbo peruoHe 2a JOCTATOMHO MANTEALHEIN TTPOMEHYTOK
ppesternn, Tor e MoAXox ModkeT ObITH NPHMEHEH IPH PAcCMOTPeRNNH AHCKpeT-
HOH NOCAeOBATEALHOCTI JIPYTHX DSKCTPeMAJbHELIX arsociepnsix cocTORENL,
B MACTHOCTH MAJOCHOMRHBIX W XOJ0JQHBIX 30M, KOTODHE CYUECTBeHn0 BIHAKT
Ha MHOTOJETIIG PeduM mepRranoil npojyRTHEHOCTH.

ﬂpltﬁm'iul 1K aHaigorim ¢ [I‘r].'lll.'lt![ﬂfll!]muﬂH!1F.'l.l TEXHMHUECEHNX CHCTEM, MOd=
W0 PACCMATPIRATE TARNE BPeMeHHble MOCASIOBATCIRHOCTH DHCTPEMYMOB, KAK
AMOTORN OTHAZOBY B HOPMAALHOM (FYHEINOANPOBARNT atMociepaEx nponec-
COB, NAPAMOTPHBAINH KOTOPLX OCHOBLBACTCA HA pacnpeiededni THna Ily-
ACCOHA,

E[Jrl!m*:lu_w HEROTOPLIE OCHOBHBE BepOATHOCTHLIC COOTHOIUIEHIH, OIIICHI-
B T e :ml:f_HI_u,![:uTm_n:;L.'Ihlll.h" H HATErpaidkHBIE pacnpejgeaenira 18 :}{T:I.
Buipassenue QA8 MAOTHOCTH MOTOKAa cODBLITHI, T. €, CPeIHerc WNC/ cobrTin
30 SMUHNIY BPeMOHN, HMeeT BHjL

-l
]
e —

A==\ A(1)dr. (36)

=
e

| B obmes cayuae sexmanaa A(T) seasercs Hexoropoil gynkumei or Bpe-
smenn (amaeiinoi, weanHeiinoii, nepUoIMTeckoil), OJNHAKO BeChMA WACTO TPH
HEKOTOPOM YIPOUIEHHN MOEHH0 DpRuuMars A(T) HOCTOAHHON BeaMiIMHOl s
peeil BLOOPEN M CYHTATE MOTOK CODBITHE CTANNOHAPHEIM. Beanunna A MosReT
OBTH CYMECTHEHNO PasimaHOil JUIA OIHOTeTHed 11 MHOTONeTHE PACTHTEAbHO-
eTH M, B YACTHOCTH, MOMeT OTpPAMKaTh Ja0HABHOCTE WIH WASPONOHHOCTE CH-
CTEMBI KIHMAT — PACTHTEARHBE MOKPOR, |

BepoaTHecTs TOro, 9To 3a KAKO{-1n00 WHTEPBAT NPON3OIHTET POBHO n
colibiTiil, BMpamkaeTca nasecTHHM pacnpeaeaennem [lyaeccona:

P (t)y= LI exp(—ar), (37)

= S

13 KOTOPOTO BEITEKACT BGKHBHL A HAIIel MOJSJN NpejcabEBIl cayTai:
P (t)o =exp(— k1), (38) |

LAPAKTEPUBYIONINE BePOATHOCTEL TOPO, WT0 HA PACCMATPHEAGMOM BpPEMEHHOM
oTpeske me mponsoiiaeT HE ogEoro cobeTia. OTewia eaeayer, T0 BEPOATHOCT
ANBTCPHATHRUOTG COCTOANNA (B JANHEIT OTPE3OK NONAND eXNHNYHOe cobnTHe) |
OHPEIeJIAeTeA N3 CONPAREHROro COOTHOMIeHIA:

P (v)y =1 —exp (— ). (39)

Mudupepennupysn (39), Mu noxyany supasenne, kotopoe Gymer xapakre-
PHEOBATE MAOTHOCTL PACOPEENCHUA NHTEPRANOB MOKIY JIBYMA COCEJHHMH IO
BpEMenn cODMTHAMI (MEEIY ABYMA SHCTPeMYMAMI NPOIYKTHBHOCTH, MEAIy
KBVMA 3acyxamu 0 T. JI.):

PO — f(r) = hexp (— ). (40)

Popuyaa (40) moxazwpaer, 4TO A NPOCTEMIIErD NOTOKA CODBITA Hanbo-
Jee BEPOATHO WX NOABIEHIE ¢ MAKCHMAJBHON naoTHoeTEI [(T) npn T paBHOM
MY, T. . B mamem cayqae eskerogno, Qopuyaa (40) moiker OmrTh obobmena
B RHE JIBYXNAPAMETPIFIECKOT0 PACTIPEeIeHlA C0 CABATOMS, T. 8. ¢ Aolanie-
HiteM MapaMeTpa B N BeMMMHHB To, A8 KOTOpOll (¥yHKINA cOXpaHAST MaKCH-
MAABHOE AHATCITHE:

f(x) =2 exp|—PB(T— Tl (41)

Ilapamerp § moser OBITL GoIBIIE HAN MeHEIIE A, TEM CAMLIM YIHTHIBAETCA
BOAMOMKHOCTE Gojlee Pe3koro MAN IIABHOTO Ha3MeHeHud (PYyHKIEN B 3a/aBHOM
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unreppaie. Mo eymecrsy dopuyra (41) Taxme onmcwBaer pacupeneaeney
A NPOCTOro MyacCOHOBCKOTO NOTOKA coORTHI, OHAKO OHA MOFBOAACT Jy'ie
ATMPOKCHMUPOBATE aMIIpHYeckue pacnpeferenus. Bemwunna 3/§, woodie
FOROPH, He AOMANA cyilecTeenno oramdatees or 1. Murerpupyn (40), noaxy-
g obmyw QopMyay QA8 NATErpadEHON BePOATHOCTH BReMEeRUEX WATEPEAION
MERIY JIBYMA CODRTHAME 34 BECh BpeMeHnol OTpPesor Ty

Ts
F ()= 1(r)-dr (42)

u s dopuyan (41) B wacTHocTn:
i b -:;—~ fexp (fra) —exp [— P (v — To)]}. (43)

Hopsupya dynsnuo F{t) @ma peanynny F(eco) u npunusan 1,=0, noayqnm
TaAKKE

F (1)

F [0a)

= f_[—Td — | —exp(— p1). (44)

e

F (00) == 'l; Aexp(— fr)-dr = ";;i“ :

L
(1]

Ha ocuopaunn a1ty obodmenuwit ymoryt OnThE NOCTPOCHEL  HOMOLPaMMBIL,
NOSBONAKIINe ONGPATHBHO ONpPeeAATh YpobeHb MHTErpadkHOl BepOATHOCTI
(uan obecnegennocTin) NaydaeMux coOsTuil, B wacTHocTH, BAMKAKM ABIACTCA
oUpefeselne WATErPAILHOi  BEPOATHOCTH NOABJICHIA COBBITHA, WMEMmEero
yposuu obecnesensoct 0,90 wmm 0,95, Kotopue yeTamaBinBanT B PaMKAX
JAHHOr0  SMIMPUYECKOTo pacupefejedun  UPAKTHISCEY ODecHemeHHOCTE
nogRaeHna gandoro coduTHa. Deamanma T,e ONPeenUTcA B STOM COy4ae Ha
BEIPAGREHIA

In[1— F (v} 5]

quﬂ, =3 = ﬁ _— 31[],5 ]- {&5}
a npu p=4
To.p5 == 3,0+ A1 (neT). (46)

Coornomenne (46) MoMHO MCHONBLIOBATE A OPHEHTHPOROUHBIX M ONEpI-
THBHEX ONEHOK Tges 00 HIBECTHOR IJIOTHOCTH NMOTOKA CODBITHI, B TOM “HCHe
i Ui MOTOKOB DHECTPEMYMOB pasHoro 3paka (VPomEAOX o HeypomaiHbx
aet), Jlag cayvan wechMa Magoit Bubopru (umcao cobmTmii MeHbIe 10 u
mroTHoeTE motoka ~0.05), naa KoTopoil He BRNOTHASTCA JIKCHOHEHIHAILHOE
coorHomenwe (40), amavenne uHTepBada upakTHieckoil obecnmedennocTu
MOEHO Tpy00 ONeHNTE 10 COOTHOIMEHN K

Ty, 58 = Tmax, (47)

T, €. N0 MAKCHMAILHOMY HHTEPBATY MeRIY cOOMTHAMM HA JAHHOM BPEMENHOM
OTPEIKE.

Hapectno, wro B caydae oJHOOAPAMETPHIECKOT0 PACTIPeICIeHIA HUCIE eI
ero ofpaTHo MPONOPIHOHATEHA BRINTHAE KBaJpara NAOTHOCTH MOTOKA CoOw-
i (0°=1/4%)., llpn pacupenenennn thna (41) dopuyna nan o° Gyper uMeTs
B

2 a3
i s o (48)

OfofmenueM cayvaitHoro NWOToKA CcOORTHIL ABIASTCA TOTOK Jpaanra,
KOTOpHE ofipaayeTca B pesyabTaTe NPOLNEIYPhl ¢NPOCCHBAHMAR NpoCTeiIero
NOTOKA, WHAYME TOBOPA, B Pe3yAbTaTe HCKAOMENNA OTHeILHBIX cODBITIN Ha
BPEMENHOI OCIE 10 ONpPeNeJennoMy MPaBIIy — 9epea ojHo, ABa 0 T. J. SaKoH
pacCIpe/IeAeniA BPeMENEMYE NHTEPBANOR B 9TOM CAYYae ONHCHIBALTCA CAELYH-
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rege il o pary o

-1
f()=G—prexp(— 1) (>0, (49)
’
rae K — NOpAOK NOTORA, NOKASHBAOMPIL HOMep CODMTHA, NCRATAEMOTo 13
BpeMCHHOI N0CAe 0BT ILHOCTH, Hanpusep, npu k=2 neraI09acTca Kadijan
propag ToUKa (NOTOK NepBOro MOpAAKA), MpH =35 — KaikaA TPpeTha ToRk:
(woroxa wsroporo nopajaka). llaornocrs morvora Ddpnanra A0AEHA OWMTHL B K
pas Mepbiie ILI0THOCTH NPOCTOro OYACCOHOBCKEOTD NOTOKA, a JHCIepCHa cooT-
percrpenno wwme. B npegese npu sospacramnn & notor dpaanra npudanEa-
eTcl K AeTCPMUHNPOBAHHOMY NOTOKY € HNOCTOAHNBIM  HITEPRATOM, pag-
nsia 1/A.

[ pusenene aToii Npoeiypsl i ee sodin Al No3ROIACT ANIPORCIMIT-
POBATH BECKMA IINPOKIIL Habop pasiniyHbX IOTOKOB — OT npocreiimnx 1o
PeryIAPHEY, B mames cayvuae opa MOHEET HCHONLIOEATLCH T n‘rﬁnpe aHCT-
PEMYMOB IPOJIVETHBHOCTH Wepes O, JBa T, . 11 IpH COCTARTEHIN HOBOTO
NoTOKA ¢ DOJdee PeakiM YPOBHEM OTKIOHEHMI 1 AHAAOIHTHLIM ofpaszoM LI
I popeRnEaHIH BPeMeHHol MocaeopaTedbHOCTI JeT © AACYXAMI PATHIHOMN
MHTEHCHBROCTH, f TAKME TPH APYIHX KOMOUHANNAX.

Viaszanpasg Npongaypa npocenBaning noToRa coBmTuil Moner OBITH IIpH-
MeHeHA W UH BIAMHOTO AHANNZA BPEMEHHBIX PANOE NOTORD DRCTpPOMYMOB, B
VACTHOCTH A BEIABICHNA coORTHi, MPONCXOJAIIE CHHXPORRO B HEROTOPOM
unrepsaae 7, (manpusep, CHEXPONTLIX 3acyx).

PaccMoTpiny 3To NMOA0KeHNE A CAEIYWOIEro JTeMeNTApHOrG RAPHARTA.
ITyeTn nMeeTeA COBOKYITROCTD A CTATHCTHYECRI Me3ARNCHMEIX MOCHCI0BATENL-
NOCTell AHCKPeTHEX cODRTIN B 3aaNIOM MepnoIe AOCTATOMHON JINTEALHOCTI
(mpUMenuTENbLHO K HANIEMY CAY€ald — KATANOr 3ACyLLINBEIX JACT AR ApYrux
AECTPEMYMOR [0 PAJY PALTIMHBX KANMATHUCCKIK obaacteil). Jlaa yaobersa
AHAMANAA OpPHMEM TaKKe, UTO BEIIOIHAETCA CAgyimes qOCTATOMHOD ofimee
COOTHOIITEIe:

Ny o Ny o ol B 5 e e e > By (50)

p wotopos N — cymma coBMTHIT B KOO DocAefoBaTeAbHOcTIE (a0
AACYILTHBLIX ner), Az, — CPeNHAA NAOTHOCTHE HX NOTORA JIA NepHoas Ts.
Jas yrasannoil COBOKRYINHOCTIH NOCTeMOBATAIBHOCTEN BOBMOMHLL IRA Ipe-
AeMBUEIX B OHO NPOMEKYTOTHOS COCTOAHNE, & WMenHno.
1) i ofmo N3 coDMTRIE B KamA0il NocHe0RATEALHOCTH He CON@PENTCA B
moGoil APYroil, T. ©. OTCYTCTBYET CHHXPOHHOCTh BO Beeil MaTpuie CODBITHIL
NAOTHOCTE HOTOKA CHIXPOHAEY coOBITHIl, 0TEBHNO, PABHA HYII0:

hsen = 0;

2} pee coODBTHA NOCAEA0BATEILHOCTH € MHEEMAILIO cyMMOill OpHCYTCT-
BYIOT B OCTANBHBIX PAJAX, B CHIY 9Mero IMAIOTHOCTH MOTOLAa CHHXPOHOBIX colbl-
Tl ORAMEETCH MARCHMAJILHO BOIMOMHOH JIAA BCeil COBORVITHOCTH M PaRHOM
IOTIOCTH WOTOKA COGMTHIL A BHIGOPKN ¢ MIHEMATLHOI CyMMOil

fpym = Lt:

3) BO BCEX OCTAABHMX CAYYAAX BEJUIMIHA A emn MOFET OBITE HOMYIEHA HI2
CASYIOIETD COOTHOIEHIA:

:"-n:rut — ;'~n %m:_ 1 ':5!}

CHE

npuies Nege o= 90CHA0 JeT ¢ CHHEXPOHHBIMII cOOBTHAMN, ONpeieIAeMBIX B
NOCAENOBATEIBHOCTH € MUHNMATEHOI cyMMoli Na. B wacTmom caytae fropaiy-
aa (51) Moser GwTh BREpAKENA KAk NPONIBEJCHNe COMOOMITETCH

III=|.-r|u =j‘-| . l-: e '."‘n- {521.
ROTOpOE eCcTh Me uTo NHOe, Kak (opMyla yMBOKRCHUA pepoaTuocTeil Py man

pesapnensery cobprui. Ona sosker DHMTE NCOOAB3OBALA M V1A OPHEHTHPOBOY-
NEIX ONEHOK Aoy BCOIH COBORYIHOCTH PAJOB. Ilaa crpororo BEMOAHEHWA YO0~
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g (52) meodxoauMO, yTOOEL YHCAD JdeT ¢ CHHXPOHHLIMU COOBITIAMIE ONPejIean-
A0CH M3 COOTHOUTEHILH

J"I-r::ru: — f'l"n I:?'.| > i'-g ] J.,,_.}. {:‘ﬂ

B wacrmocts, npn i=1,2 uncio CHHXPOHNEIX JeT ONpeie nTeH KAk Veuus™
=3, - N, T. ©. GyaeTr pasHO HCITY T pAja ¢ MEHBIIEI CYMMOIl, Y MIOHEHHOMY
Ha THIOTHOCTE IOTOKA cobpTII A pALa ¢ GoabIIeil CVM MO

TMockoaBKY DNAOTHOCThH NOTOKA cODBITHI A SACYILINBEIX JIET CymecThell-
HO MEHbOIe eINHHIlL, TO COracHo dopayne (52) semmunHA Acs ANLKHA
peako yOmRATE 10 Mepe BOBPACTAHMA TR PeaAAT i (pagos). Hanpumep,
I XAPAKTEPHBIX aHAMeHuil A COBOKYTHOCTH M3 TpeX pAIOE C Ag=0,30, As==
=020 n As=0, 10 (r. e. opguo coDBITHE MMEeT MEeCcTo OJMH pad § 3 rofa, oLnH
pas B D JeT ¥ OfuH a3 B 10 mer) HmAOTHOCTH CHHXPOHHOTD MOTOKA CODBITHIE
Jeay=0,006 (1. €. B cpepneM O1HO cobmarne B 150 xer). [Jlas Qurcan Takols
ofmatig ¢ obecnevcnmocTi 95% npE wHTErpaiLHON pacnpefesenm T
(44) panua pafa obiero Mepuoja AOJIEHA coctapaars 500 mer. Odman
samana 0 CORMAJennn eIl pRIOpoCOB (IRCTPEMYMOR) HeZABNCIMBIX CITy ail-
HEX OPONECcOn PaccMOTREHA B sonorpaduu B. M. Tuxonona [1970].

Han npuGANReH IO ATPORCHMATIHEL (pyHKIEIL  pacnpeacaeiiin OTORD
CHEXPORIBIX COBLITHIR (IHCTPEMYMOR, NMEIOILIE HECTATNOHAPHEB xapaxrep)
MOMET DRITH HCTKIBRORANA (opMyaa BIA

f (¥ )eun = A7 exp (— Pr)" (54)

B LA METECPANLHOTG pacipeielenia coorsercrpennn (npu n=1)

i

F {.t::ll;lll-l = S }.T? l_'lx,'l_'l t:— —ﬂT}'dT — F ¥ 11 {1|1 _'_._ 1]1 |:_':1'ﬁ_:|
i}

npu p=0 u y=—1; I'(y+1) — rassa-Qynrips.

Coornomenye mapamerpon Y/ onpejeiaeT nonossenne SReTpesyMa fLT) cun
pa ocil T M CODTBETCTBENHO MOJNOFREHNE BEMTHIL F(t)om. Ilpe y=1 xpusad
f(1) can cMEIEHA B eTOpoHY OOILIIHX gHAYCAME T, a4 OpH v=<1 —=» cropomy
MEHBIIHX, JTO 03HATaeT, 9T0 NpN OIHOM | TOM e 3Haticani cpepHel NAoTHO-
eTH MOTOKA JKCTPEMYMOB MHTEpRal 095 % -goit obecredennocTi B MEpROM cay-
qae AanHHes, TeM BO BTOPOM.

PaceMOTpiUM  BOIMOGKIOCTE  OIEHEH MOTOKA DECTPEMYyMOB [0 BeTIHHE
CTANAPTHOrD OTHAOHEHUHA [AHNOI BLIDOPKIL.

Kag Ob0 MPOMUTOCTPHPOBATO BhIlE, A cayuaiinoii raycconoil mocae-
AOBATEALAOCTH MOKeT OITH perosmengosana Qopuyia (21), yeTanamiusai-
AR BepoATIHOCTD smbpoca Plc) enyaaitnofi yRKOIMH B 3aBICHMOCTH OT 3Ha-
qommit ero ¢,, HOPMHAPOBANHEIX HA BETNHHITY g M ¢ YIETOM ABTOROPPeTAl
pana, Beanunua & NPUMEHHTENBI0 K paccMATPUBAEMOIl CXeMe panila I(x)/os,
1. ¢. mpefcrapineT cofoil OTHOMERIE ARCTPEMYMa HHJICKCA ypomaiinocTin aa-
MAHNOTO YpoBUA smbpoca (=0,10, £+0,20 u 1. Q) K Beaunne Oi Bepost-
pocTh P B oTOM cay+ae MOGReT TPAKTOBATHCH KAk NAOTHOCTE NOTOKA CODLITHI
h (1/rog), wro paBHOCHABHO BEPOATHOCTH TOABICHILA COOTBOTCTBYHILETD
JKCTPEMYMa BO BCeM HUTEpBale paceMaTpHBAeMOil BROOPLI.

Ha puc. 7 mokazana KpHBaf pacHpe/leeanA BEPOATHOCTH peiGpocos, Mo
crpoennan no dopuyne (21) npm ycaoBmi, qT0 ABTOROppedALHOHHAR (Y-

-== (), 22

mua pasEa nymo. B aroM caytuae sancnMansEoe amasenne Fo = —57

Ipn HYJEBOM umﬁgm:e (e=0). Touxamn maHecensl Amavenud Ao=flec.) nua
axcrpemymon =10 i, ypOBHA, HMONYyIeHHE® B PeayiLTaTe oOpaboTril Boex Ba-
pUANMOHHBIX PAOB HHJIEKCA ypomKaiinocT. Hx pacnpeneienne b phIE ep-
14X TOBTOPACT TAYCCOBCKYK KPHBYIO, OHAKO OTANUASTCA HNEKOTOPHIM MAc-
mrabneM  KoadrunuenToM. [Ipa aTOM SHATEHHN b IR OTPHIIATENBHBIX
ARCTPEMYMOB CMEINEHbl N0 OTHOMIEHIRD K MOA0RUTEABHMM As HA HEROTOHPYI
ROMMMUEY, UT0 CEHETENLCTEYET O HeGONEIION ACHMMETPHIHOCTH PeAaLIOTo

[!EI.EFI[!E-‘JI,E-'H."II:HFI T OTHONEHIHE K TEDFETII'{EEHUM}'-
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As ~Prey, 1 ead Pue. 7. I nonpocy o oneske

o |- AR '['iH‘H!.-'!'H'I [LizEe b Illi.ld_ By e
ool o r ]|I;]irh'||||'l-|.l1Li'Lll'|lﬂm BRI TTHAC
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E,T-I!.':" . "-,"‘h“ a — pacHEr no opuyae (211
a “"Dg‘ (0= Tip 3l 100 EEETHSIECHHM  JLAT-
HHM A EREHIIHEE pAagon
ycEalmecTI
qra I — SHCTPaMYSIE OTRHNATLALILIE,
T o T OWOE, [DOSTOAKIETEALM LIS

IP F=iNeX

[Moayuennsle BpaBse MOITBEP/RAAIT BOIMMKHOCTE HCOOALIOBATE B Mep-
oM npudmsEennn Gopyyay (21) nam pacdera IIOTHOCTH TMOTOKA DRCTpeMY-
MOB DATA MO BEANTHIE HOPMUPOBATHOTD nhlﬁpﬂ-ﬂ.ﬂ B CAeOyIeM YOpomeaHoM
papuanre (mpn r=0):

Me)e=agexp(—-5) |1 —gr (=1, (56)

1

.

MpUIes I8 NOTGEETeILNMX oxeTpemysor «,.=033, aaa orpnnarenbaLx

e =R [y =041 penminna ¢ B JaNHOM cA¥Yae OpeAcTaBAAeT coboil oTHO-

menne yposua srerpesmysa (£0,1020,20 u 1. 1) K craRgaprHoMy OTRIOHE-
A ar ]

HHW I8 NOJHoro paga o: (t.e. ¢ = t—_:" ' i;“ ~ W T. ).

Coormomenne (56) MoKHO PEKOMEHJIOBATE A ONPeJeNCHIA BEIAYNHEL
A (1/rog) no nopunposanmosmy srerpesysmy (darruuecku no seaninne o). Ta-
woll IpiHeM MOMKET ORABATLCA NMOJAS3HRM IPH aHAJIN3e NaMEHUYNBOCTH HAJEECA
yposkaitnoeTn yapsrpakoporinx pagos (N=20-30 xer). B arom cayuae obmes
BROOPEN A HenocpeIcTReHHOTo ONpeleaecnnd LI0THOCTH MNOTOKA JRCTpeMY-
MOB ARHO WEROCTATOMEH, TOT/IA KaK BeINTHHA O BRMHCIARTCH ¢ HEKOTOPOI
CTONENLID HAAeRHOCTH. JT0 NO3BOAAET KOCBEHHBIM NYTeM HaiiTH COOTBET-
CTEYWIEe SHAMEHHE A,, KOTOPOE MOMET XapPaAKTepPH3OBATH ¢ WABECTHBIM TIpH-
OAMKENHEM YPOBEHL OKCTPEMYMOB BpeMeHHOro pAfa 3HaYuTeIbno (oILImed
AANTEIBHOCTH,

B sanmouesiie OTMETHM, WTO npeodpasopaEmne mumnyascaoro tmma (32),
cROUAIE: NPONECe eMerofnblx woaeGammil MHAeKca YPoKalnocTH K Tpem
OCHOBRHBIM COCTOAHMAM (ypo:kaliueiil, HOPMANLHEIN, Heypo:EKAHHALI), ABIA-
eTes 10 CyIecTRY pasduBKoil Beeil comokynHocTH Ha rpynnel (mam xaaccsd),
A ROTOPRIX MOUYT GRITH ONpeJedenkl BePpOATHOCTHRIS XapaKRTePHCTHRE nepe-
Xofa ofnoil rpynosl B apyryw. HocaemopatedbnocTs TAKHX Hepexofon npej-
CTaRgaAeT cofoil MapROBCKY IO Henb (OHOPOIHYI0, eciil BePOATHOCTE He BABICHT
or womepa mara nepexoma). Jlam mee Momer OBTL COCTABJICHA MATPHIA
(Tadm. 1).

{_‘E=

Tabanma 1
Marpmma nepexoIubx DepoaToocTell ) IO TPEX COCTORMI
VposaiinocTn *
I rpynma = ypa- IT rpynman — mope- 111 rpyoia — ne-
XapakTep aeT mafnse roae 5 Malbile roasd il yokaiinee
PO —
I rpyoma + Py Pas P
1l rpymoa 00 Pio Paa P_g
HI rpyoma — | P _ Iy 2__

* CTPEIRL YRAIMEAET HANPABRICHIE NMEpeXona B HaEAoM croaboe. Tawkan mMarpama

OMNCHENET BOPOATIMGOTH QAN DEcX DOIMMKHLX IAPHANTOR TeEXols, T. o

C ToOY=

HOCTRE: 10 TRYOILE XAPAKTEHIAYET CTATHCTAUACKRE ChoACTEN PAAA 34 Be0h HOGAE-
ayesail pnTepea,




OCHOBLL CTOXACTHYMECKEOND MPOIHO3A

Ofugie coobpanenna
0 NPOrHoEe EANMATHIOCCKIX Roaedanmnii

Beskoe NMPOrOOZHpOBANNE NPEAYCMATPHBACT NOCTPOEHNE NPOTHOIMON MO-
e, ARIAIICHCH NPekie BCero MOJAETLI0, ONICHBAKIN ATHAMIRY passi-
i eneressl. B rngpodercoponornm mienTi@uranna npornocTHHeckiy MOoLe-
A6l OCHOBEIBASTCA Ha TPHMEHEHn OCHOBAEIX METO[0B, YCAOBHO TRYTIHY-
EMAEIX B CJOOMYVHIINE KIacCh:

1) BepOATHOCTHEE METONH, NI KOTOPHIX — ONMpEAGIenne CTOXACTIde-
CRIE BARMCHMOCTEN MeHly BEETOPAMHE NpeInKTopoBR I MPe/nETAHTOR,

2) (mamueckne METOAL, NOSROIAIIE BHBOINTL IPOrHOIHERE y RRn
A OCHORE ACTEPMIHHPOBAHHEIX ONEHOK, T. €. PelICHWil ypapHenmi rnjpoMe-
KAHIRT, BOTHOTD LA TelIoBora Danaucon m ap.;

3) eMemannble MOTONE, NPH KOTOPEX YacTh NPEHKTOPOR ONpeieaacTed
MpH MOMOLIE  DapasMeTpiaoEanibix QI O, A GETANBALE — CTOXACTHTACEHM
TN TEAL

B npornocTHdeckoil NpakTHEe B HOJARIAIONEM TICIe CIYTAeE MPIMen-
WTeA MeTOALL 1IePROI PPYIIEL

[pornoz cay4ailmoro npoiecca ABNALTCA KOHEMHBIM DTATOM CTOXACTITE-
exoro mogeanponanng. [Ipusmennrensino K woae0anmaM KANMATa I KOTMATH-
YECKIX JKCTPeMYMOR OH MPeIeTARTACT BECHMA ARTYAALHYIO A0 JINTY. Brabop
KOHEPETHON MOTOHEN 00YCA0BINBACTCA Npeiiie BCCro THIOM W MacmTaboM
arsocdiepnnx nponeccos. B coorserctonn ¢ waaccnduranueii A, C. Momnna
[1969], nx coesTp MOEHO HOJPazAeanTh Ha [IEBATH RATErOpHil ¢ XaparTep-
HRIM LA RasIol N3 HEX BPeMeNHLIM MacmiTadoM — OT MIKPOMETeOpOIOrnie-
cknx wogedammii (1—10° ¢), » Korophie HanbOARIING REJAAJ] BHOCHT MEJKOMAC-
mrabnas TYpOYJAeNTHOCTE, JI0 JMemIKoBsx wosefamwii wmmmara (10°—10°
aet). Jlas remeanca cokpeMemHOrO KANMATa Jeman mandonec BaKHE MEOTO-
JOTHNE KOJEGANNA ¢ MeploiayMu MopAaIRa HeCRWTBERIX JIET | HECHOTBHEX e~
eptror ner. B ynosmsuyroil nyommanun A. C. Monnma yrasmsaercd, 1ro ciofi-
STHOHHO IWINMATHYSCKIMN KoJeDaunaMin ARTANTCA JHME MHOIOJISTHIG, TOT/IA
KK @RCTOIHBIE BLCOKOTACTOTHRIC KOJeDAHNA OTHOCHTH K TAKOBHIM HE CJe-
aver. Coraamagcn B NPRAEINOEe ¢ NoAoOHON TPARTOBKON, MOMHO rOBOPUTE,
OIHAKO, O eHETOLHONH MAMEHINBOCTI KAKR O KOPOTROUEPHOANKY fuyRTyamix
KANMATA, WMEA B BHIY TPH 9TOM, 9T0 NX BRJIAJ] B CYMMAPHYH KAMMATOMOTH-
YECKYH) THCOePCHD ARIALTCA BECLMA CYMECTBeHHEIM.

Bpesennan NocAeA0BATEARNOCTE OTHX (uIyKTyammil npejcrasimer codoil
CAVHANHEIL TPONEece, 4ale BCeTo MAPROBCROTO THNA [Thom, 1970]. B raxom
CAYHae 3afava Nporfoia cROJINTCA K PaaTNYHLIAM  ITPIEAANM ETATHETHYeCKO
FRCTPATIOJAAIIIE BPeMeHHOro pasia.

Bak nasectio, ANG0I NpOrios BEINYACT ONSHRY HATCPRAIA YOPeRIHNA
0 COOTRETCTRYIOIIVIO IMOTPemnocTh, OfLIN0 BUPAKAEMYI0 CPeIANM KBa1pa-
oM ommGen npormosa. lpnuesnTensno K RANMATHMECKOMY NPOrHO3Y NOj
Hpefeaos NpPeIckasyeMOocT caeiyer MOHNMATE TAK0I HATEPBAT ¥Ipesijlen,
B HpeIeiax KOTOPOro COOTBETCTRYIOMIAA OmMNGKA NPOrHo3a OCTACTCH MEHLIle
AHCHEPCHIT KANMATHMECKOTD MHOTOASTHErD CpejjHero. B npusmenenimm B oKe-
rOAHOI NOCTeMOBATEABHOCTH KAKOTO-AHD0 NOKAZATENR NPOrHOo3 3TOT0 THIA,
cornacno B. JI. dzepazecscromy [1975], Momno pacemarpupars Kak 4cBepx-
Aoarocpouniiie. On 3annMaeT NROMERYTOTHO: HOA0EEHNe MERIY A0Arocpot-
HEIM TPOPHOZOM TOTOE HA Ce30H I cobeTBenno wamMaTnueckny (dononsin)
MPOFHOZ0M, T. €. CPefHeil KANMATHYCCKOd HOPMOil ¢ COOTBOTCTBYIMINM YPOH-
HeM JIHCTiepeii,

Jlpyrus noaxonoM K NPOTHOZNLIM  ONEHKEAM eCcTecTReHNkbIX Kosgehanmi
EANMATA ABIAETCH V4€T MUOTMIETHEH NHEANTHOCTH, TPOARIAKIINESHCH B OC-
HOBHEIX KIHMATHIecKHX saedmentax u armocepnnx asnennax. Meronmka
BRIARMCHIA MHEJIOR PAZIHYHON NPOSOMENTEARHOCTH Ha OCHOBE TapMOHWU9Ee-
CHOPO AHANN3A JOCTATOYHO WIHPOKO NPUMeHACTCA B EANMATOJOTHISCKHUX HC-
CHAeIoBAHIAX,

2 M. JI. Payuep 33
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B nocienee BpeMs GBI PAspadoTANE MEKOTOPHE PEROMEHJAINE N0 G0-
nee sfderTHBIOMY HCTOARIOBANKID CHEKTPATLHOIO ANMINZA ana npenTdi-
Ramun mHKAor B obaacTH JIHH BOIH 525 mer. T. £. B KANMATHIOTHYECKN
magfonee passmos  mmanazone | pusansexmii, 1976; Shickedanz, Bowen,
1977]. Uzsectio, opiako, 9T0 B 3TOM CAYIAC BOIHMKAKT OMpefeIenine TPy1-
HOCTH pasieiienna HecAy4aiiikg BRCOKOYACTOTHRIX HHEIDE § COOTReTCTHY K-
mux guykryaumii maprorexoro tuna. 0. A. llpoajgos [1975] npepnaraer ne-
KOTOpPHE NPHeMB  MCKIOYenna 13 MIOTOIeTHIX ROJeDanuil  MapROBCHHX
coctappmomuy. OrduasTposanusiii TaKAM 00PAZOM  TPOIMECC MOGRET OBITE
pecaenoran o waanocts. logofusit nogxon Oma npumenen 0. A. T poa-
nossy [1971] ® ananusy NHKINYHOCTH OCAJKOR N COCTARJICHUIO [POTHO3A
AHAKOB HX amoMammii ma S-mermmii cpox aas teppuropnn CCCP, paspensno
1A OCAJIKOB TEIIOTO 1 XOJOHOTO NePHOA0E.

YuoManyTee BIIe NpHeMbBl OPOrHOSHEIX OUEHOK KacalTed ROPOTROIEe-
PHOMIKE KANMATHTeckny KoaeGanuii ecTecTpennoro xapakrepa. Buecre ¢ Tem
passHeiiuedi Yeproil coBpeMenHOro KANMATA ARIACTCH €r0 3aBHCHMOCTL 0T BCE
BOFPACTAIDINETD H PasmocTOpOHHETD AHTPONOTETHOrO ETE.‘-;]IurE?IHI:q}[‘n]I BOEIein-
cTeuA, 1§ HACTOANIEMY BPEMENH NPeiIaraiTed HCROTOPHE NPOTHOIHEIE CXeME
VIH OHNEHKH CODTEETCTBVIOINY KANMATHYeCKHIX TpeHaon Ha NepemeRTHBRY,
XOTH CTATHCTHUCCKAA HAenTHgNEAINA Taknx TPenjos cama no cebe CRA3AHA

¢ OnpeeaeinEMIE TRYIHOCTHAMH,
8
deofoe IHATEHNe B DTOM CMBICIe HMET NMPOrHodsl HaMenennn rolaabno-

ro TeMIEPATYPHOTO pPesinMa 3eain — CHCTEMATHHECKOr0 NOBRINENAA TeMme-
PATYPEL 34 CHET COBOKYNHOTO BO3JACHCTRIA MPOMBIULICHAOH JHEPreTHRN, B TOM
WHCAR W TEPMOAMEpPHOi, a Take yReXmMHBaminxcs nubpocon B armochepy
PASIIHEE npasMeceil, ocofenno Asyoxmcn yraepoga [es. manpusmep, Bynwi-
ko, 1974]. Ilo cymecTsy, MpeANpRHAMASTCA NONMTEA ONEHNTE TePMITTECKIES
daxrops apomwoimn cospemennoro wanvara. Ha ee done no-npempeny poa-
FIBE NPONCXOANTE CCTECTREHALE KOAeHANnA Pasnnanoil npogoaHnTeIsHOCTILL
Onuako MOMIO aNPHOPH YTHEPHKAATE, UT0 UX DML DYIeT 3AMETHO OTTHTaThCH
or palamgasmelica B YOJAOBUAX, CYLIECTROBABIINX B Havane XX B, ROrmga
BANAHHEE SHTPONOIEHACre Npectia Ha RINMAT ORI MeHE: CYMIecTREHITBIM.
Tak, ecan npegcrasnTh cebe NOBTOpeHne B OYAVIIEM N3BECTHOTO MOTEILIEHITA
B VMEPEHHMY I BRICOKNX IHPOTAX CEBEPHOTO NOAYIIADHA, MMeBIIEro MecTo
p 20—30-e roje, To, OMeBHAHO, KoaWYecTBeHunll afpdert ero Oyper cyuie-
CTHENHO MHBIM H2-38 HAAGRECHHA TOA0KHTEIALHON AHOMAINN HA BOIPACTAKD-
N TeMIepaTypuEil Tpem. !

,rl.ltFE KAYCCTROHNHON IWIAKNCTPAIHN ATOTD NOJOMREHIA MBI IIPHBICKIN MAaTe-
PHAARL M0 MHOrOJETHeN JIHHAMHKS HJeMeHTAPHBX IUNPEYJIAMBOHHEIX MEXa-
gnason (DTIM) » XX g 50 sHeTpOnmdecknx MAPOTAX CEBEPHOTO NMOIVIOAPIA,
Cormacno nocaeannM npopadoTias, PRIOMITHSHHBIM B Orene KANMATOAOTHH
Huernryra reorpadgum AH CCCP, nacrosmmpii nepioj XapakTepuayeTca KyJib-

Munanmonaoi @azoli NEPRYIANIOHHO-EANMATHHMECKOI 3M0XH  MEPHINONAIL- |
wore Tana (v, e, $azcil ¢ npeobaagamies MepHEHOHATBHBIX TPYHITNPOROK 4
DM naj aoRad bRk ).

Jlunelinag aRcTpanoaAnnA HToll TERACHIHN NOIBNIAET GHRIJIATE K KOHIY .
TeRYIero croacTua (HopMupoBANNA KANMATHYECKOH JI0XH I0HAJBHONO THUA. |
Kak wapectmo, B nepeoil nogosnne XX B, 30HAZLHAH SHoXa Opda BechMa |
weTko pRpasiena, ocobenno 8 20—30-x rogax, n ObIa CBA3AHA ¢ PESKOI KIH- |

MaTHaeckoil anoManneii raohalkHoro TePMIUeCKOrs pedknMa (peoleHno B BLI-
cokux mmporax). Ha pue. 8 npueeicna KpaBasg Nporoosnoro TPEHLa raohaih-
Ol ANTPONOTENHON TEPMIYecKoll aH0MAXHN, NOCTPOSHIAR HAMI N0 MaTep-
anzam M. H. Byasmo [1974] n Baaraa kax cpejuee apavenye Mealy JABYMA
OTIENBARMIT BADHANTAME, TIKTYIEHIBMME WM 106 YCAORMI BO3PACTAHNA BeJi-
qunel AT aa cHeT BRjedenii upmll.m.ml:mmii DHEPTHE H MOBRIIISHIA KOHIEm-
rpamin COy; Ha rpafuke nokazapno m apagenne pegmwannsl AT, — ecTecreen-
HOH NOMRITeARHON rIofAanLEHoll ANOMATNE TEMIEPATYPHl B caydae HacTyI-
aenna ua pyoete XX u XX1 croaermil DRpEYIANHONHOE 3M0XH  Pe3Ro
BHMPAREAHOT0 30HANLHOFO THIA o OpH NDpeInoiodReHnn, 49To AGCOMITHBII
yvposens otiaonenna AT, OyleT COOTRETCTBOBATL YCIAOBHAM, HMEBIINM MECTO

1]




Pue. 8 JIHmasusa  omEmaeson AT °C
FAGHANLHON  TEPMEELECKOR  allo- L)
siaann AT., ofiveaoriensEci an ¥
TPONOTeHHEME PaRTOpAME W3- 1
METCHI BANMATA, ¥ BOIMOEH-

moe LA D A TTOA AT

AT, ma-aa ectecTpennnx fave-
‘I':&'Mlllrr FAWMAaTE ¢ [epIEaios g5
fEa — TPpH ASCHTHAGTIIN

LT
T, s

Lt
Fi A 2008

B Havame X% B B arvom eayuaae cysmumapneii sddert umomer xapartTepuao-
BATHLCH (POPMEPOBAHHEM YeTHO BRPAMKENHOTo cEavka Ha done moBLMEHHELX
SMAYCHNET TeMIEPATYPBL, T. €. YCWIeHHeM CBABARHOT0 ¢ BOFEHCTBHEM anTpo-
NOreHARX PAKTOPOR NOTCIUICHHA B TeYeHNe JBYX-TPeX necATHASTHIL

Iporaoa nporpeccHpyiOiero NOTENAeHNA 33 CYeT AHTPONOTeHHRIX dak-
TopoB TpedyeT pasmoCTOPONHEro YYeTA BOZMOGKHBIX H3MEHeHNil JPYrHx KHoM-
NOHENTOR NPUPOLHON CPeabs, B TOM 4ncae HePEUYHON NPOMYETHBHOCTH Guo-
cihepur.

Kax marectno, sospactanme poan CO; » arsmocepe, npeicTasiawiies B
MeaoM HedaaronpuaTHEN PeRoMen, B TO JKe RPEMH MOMET NOAGKEATEIRHD CHi-
aaTheA wa raciaassosm QorvocunTese. Fean  npejnoioiknTh, Ccaeiya 34
A. A, Humunoposuaes [1973], wro pacroressusiii NOKpos B COCTOAHAM MO~
HOCTHEID YCBAHBATH TeXHOTeHHEID YIAepoi, TO BOZPACTAHNEG ROHUEHTPANNHA B
armochepe CO. moiKer NPUBCCTH NPH COXPaHEHIN cTADIALHOCTH KANMATA K
HECEMA CYIIECTBEHHOMY JAOTOMHNTEALHOMY OpPHpocTY ONOMACCH, ocODeHHO
EYALTYpuRX pactennii. [lo gpyruM oneEkasm nporHosupyesMoe novelednne aa
£qeT BOFNCHCTRNA 3TOro (PAKTOPA MOMEET NPHBECTH K CMEIEHHI TepMHvYeckO-
ro onTHMyMa EvabTypHoit pactureasiocti [The global carbon  dioxide
problem, 1976]. Ha teppuropun Cepepmoit Asepnin, manpusep, aTo MOGKeT
NOWIEYE 33 coO0oil NPOBIGEENHe K CEREpY I'PAHNIL BOIJIEAbIBARNA OCHORILIX
FepHOBMX KyawTyp. llocaenune okassyTea B 30He © MCHCe Ao PHATHRMI
VCAORMAME NOMBEHHOTO INTONOPOJINA, 9T0 B KOHEYHOM cUeTe 0DYCIAOBHT CHN-
mepme npoayeTuegocti. Jlerannnoe obeyijenne pasindablX ACHEKTOBR aTOl
NpofaeMEl I HEKOTOPEIE NPOTHOIHKE OUEHKN NPHBOJATCA B N3RECTHON MOHO-
rpadhn [ Energy and Climate, 1977].

CroxacTnyecKimii nporao:s
muoroaeTanx paveryannii npoIyETHEROCTH

Viasagpele MACIITAGK KANMATHMECKNX KOJeOANMI BHOCAT OCHOBHON
BRAA B JUCHEPCHID MHOOTOJNETHEr0 PAIA MPOAVKTHBHOCTH PAsandibX pacTi-
TeMbHux Onoreocieres. JlaA cOOTEETCTBYINNX MPOrHOGHBX ONEHOR MOTYT
NPHMEHATECH MOAX0AB, BEPATIE ONHCAHNLIE BRI,

Caeiyer 3aMeTHTL, MTO MHOTOAETHHE® DAL DPOAYETHBHOCTI, B CHOKY O%E-
Pk, MOPYT GLITE NCHOALIOBAHEL JA8 BOCCTANOBRICHHA KANMATHYCCKOX peiki-
MOB [0 TOrO NEPHOLA, KOrJA HAYANNCH HX HHCTPYMEHTATLHBEe NMaMepenii.
D10 BechMA IMHPORO NPARTHEYETCA B JICHIPORANMATOIOTHN, OJHAKO e cooi-
PasHo NPUBICKATH Takde JaHHEe N0 JHHEAMOEE YPOHaiHOCTH OJHOAeTHIE
KYALTYP, NO3BOISMIONHE PEIATE 3T 3aa9H NPAMERNTEALN0 K GOJBIINM Tep-
prropnay, PeayasTar penmenns Takoii o0paTnoil 3agatin caM MOHeT 0RA3AThCA
MOAeaNEM NP amannze wimsmarngeckoro pessuma. Tax, manpusep, M. . by-
TBLEG [1'.1'7-’|]l A CPABHATEALIONO ANATNZA VEIGKHeHHOCTH B npefenax Enpo-
s 1 Cemeproit AMepnEN HENOAB3OBAT AHOMAANN NHIEKCOR YPOMKAaRHOCTH
mmennnet ma reppuropun CHIA aa 1900—1960 rr. Conoerapnenne ux c pam-
pEME woaebanna yposms Kacnmiickoro MOps aa 910 jHe BpeMA o0HADYAILIO
JAOCTATOUHO YCTOMMMBYI KOPPeSANNIO, MOATBEP/HIANIYI CBAIL YBIAHIIEH-
uoern 8 Boerounoin Espone n Cepepuoii Asepiie.

Bpesmennoit pajg npojyvETHBHOCTH NOJAPa3lelfAeTcad Ha JeTepMUHHpOBaH-
uyio i cayaaitnyio wactu. Ileppas wz nux g ocnoBnoM opMupyeTcA Mo BO3-
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ACHCTHNeM HOEIANMATHYCCKNE DaKTOPOB, H e8 NPOTHes J00HeH OCHOBLIBUTRLCH
HA NPeANOCKLIKAY, HENOCPEICTEENH0 HE CBAIAHHEIX © TPEHAMI KEAMMATA.
B camom obmem cayuae af [eCh CeYET HCNONLI0BAT KOMONHHPOBAHRBIL 0=
K00, BEAHKMIAKIIN s pAL HpHeMOB  TPOraoampoRaang, mpuaemaesMbix,
B OHHGCTHOCT, B Gl HOMET [ [I[I."I'Inlilll-il-l.l-ll 1“?7: i I;I_ll.l. II]T[':-I-::LE:' BCErd I.I'I:"f.lrr-
XL A IHET [HAITH HERY B 1_Il'IIJI.:q-']-I;_] MO L lHIi-II:HI'I'IiII-I. T B AT Y B B0 AT O -
HELE POLECe B caMBIX FAARBHBIX MEPTAX, H Ha 3TN OCHOBe BRIGHPATL XapakTep
HPOrRosupyoneil Gyngmnm, no oTnomenn K KoTopoil MoryT OMTh npiuMene-
HBl PARIHMHBIE METOAB SKeTpamoaamuw, K oTaknM MeTofas, B 4acTHOCTH,
FrHOBCHTCH 1T GHRINCAaHHGH BEIIINE CTATHOTIMEEIKANA :1Hl'.'.|'||i!]|t':l."JHIIII'IH.. lI[!II-I!'-.II:"Z'c-'I
BECEAMA O3B MOMReT ORAIATECH MEOTO SRCIOHeHIITANLHON Craaiinnamma.
[locaepnnii sagawgaeTed B TOM, 9T0 HEKOTOPOIl COBOKYNHOCTH NPEIIIECTRY -
UMK TOUCK NpHaeTed onpefeaennslil sec, koaddunnent koToporo poapactaet
K KOHIY MOCAeloBaTeILHOCTH M0 JECHOHCHIHAALIOMY JaKOIy.

lpnuenuTensio ® OpOrgosy TPeHja YPOURARHOCTH ACPHOBBIX KYIALTYD
COOTRETCTRYIOIAH NPOTHOZHAN MOJEIE PAsBITHA LOJGEHA NpeIycMATpPHBATE
BRITRO e l:'[':l]!l}Ei:l.-'II:I-H_b-ETlI [hit.‘ll[l,ll_H'l]l-HH"l\]"; {IIHHT!_I-I]!_I-H.. I': MM OTHOCHTOEH
PR e BeerD rpy i :[lzuc'rc:lpnn :1ﬁ|:||,1*:|'1| COIHANBHO-FEONOMITHEC KO0 Mopajika,
YHUTHEBAKOMAA [pOrpece colUaJIHCTHYECHON HHOHOMIKN [LIAHOBOIO  THIIA
I BOFMOGKHOCTE DROHOMIMECKNX CHAJ0B 0 COOTBETCTBYIOIINY CHIMCIHI TpeH-
fa B YCAOBUAX HDROHOMIKN TAK HASBIBAEMOT0 CROGOIHONO PRITKA, Y4eT Jpyroi
|'j'|'!|'|i|||||]' I_E'I'i'll-i'l"[ll]"ll: TOJTEREH l']1'|l':l:-l!1Tl:. B COAToM l_H.iZIII_l_’._'I.I BIIE IpOrpecc Hayailbix
I MpOoR3IROICTRENHEIX  METOMOER  [IOJeBOT0  3eMJICIEJIHE. I'|1_ HHM OTHOCHATCH
MOBLIIENNE YPOGRANHOCTH 38 CY9eT NPIMeHeHNA HOBelmEX MeTON0B arpoxm-
M 0 ATPOTeXHHEN, COIeKINI W CeMeHOBOMCTEA, COATAHNE COPTOB KYyJABTYP-
HEIX pacTenuil 3a cder akTHBHaalMu POTOCHHTETHYECKOTO ANAPATA HA MOJE-
KyJaapHO-renerTnteckoi ocuose n ap. Ilpm osrom, wonewmno, caeiyer mMerh B
BUAY BAPHADEALHOCTE TAKOro o0IMEro nporpecca, ofyCIOBINBACMYK) KOHEDET-
=151 01 IO B = B T R ATELT B e 1 MU YVOORINFAR PENTR N e l"l'_l.i]{:t}lllll'_"l;': KOO
[PERTRTCNERA f'll"illl,l."l.il' TLIDOEE T INERaLES P CTAHMH REVABTY ).

Mapeetno, wro sdupentunnocts neex YEAZaANHMY NPpHEMOE ABITASTCA b
ofiest caydae neRoTopoill dynrumeli oT cyMMapnoil I0IANN, Ha KOTOpPOI
onn npusenmoTed, Hanswicmnit adupert gocruraetca ma MaXmx naomamAx
(onmrumx geannkax); mo Mepe Ee YBeAUGeHEA  ILTOMIAIN apperTHBIOCTE
HeH3OeRI0 CHIGRASTCH 38 CUeT BOSJelCTBIA MHOIMX HeYYNTHBACMBIX ihax-
TOpPOE.

[Ipn onpepenenum MagcnMadbubix VPOBHEH  DHOJOTHULC RO MY HTHE-
HOCTH ATOAROCHCTEM HeodX0NIMO TAKME NPNHIMATE BO BENMANNE BOZMOIE-
HEHE SHEPreTHIecknil NoTemnnat, 7. ¢, YPoReah NENoIbIoBaHA TeXHOTennoil
AHEPIHH, KOTOPYH HeoDXO0QuM0 BEIAJALIBATE JIJIA MIYIEHNA BHMCORHX YPossa-
BB Ha Tol M umuaoi tepparopun. Tak, BHCOKOPAZBITAA IIOIeBAH ArpodKOCH=
CTEMA A noayaenns yposainocetn ~ 100 n/ra nvikgaerca B QonoaHnTen b-
HOil TeXHOrennoll HSHepruH, PaBHoll YPOBHK HNCOOALIOBANAA eCTeCTReHHOIT
anepriun Coanna u npouecce dorocuntesa (~2530 waa/es® -ron). Jlan skocncre-
MBI JARPEITONO IPYHTA ¢ KPYIIOroAuALM PejiiMoM cOOTBETCTRYION[HE 3aTpa-
THl TEXHOPeHHOI sHeprin poapactaior B 30 paa, 4to ofecneuuBacT NOBLIICHNE
NPOAYRTHEHOCTH Beero Jumes 8 3 pasa (raba. 2).

L pm NOCTPOSHI  TIPOrHOS0 [y K {b};lll:tum TpeHla  ONOTOrIIec Koil
]l|:'lll.'I1'|."|-.'T|1JtIHIL'T|f TCRC T T WD Il.l_','li_"['-lll’lﬁ[}lil.'t][tl NpEICcTARTATL B HECKOMWIEKAX
BAPHAHTAX — ABYX EpalHux o npomesyrotnmx. Marcnuvaannwii papuanr mo-
T ANMNPHERCHMAPOBATECH IO THOMYHBM CXesan PACIINFEREON BOCHPONIE0I-
CTEA NPH NPAKTHYECKNT HEOTPANNICHNLIX PecYpPoax, a Kpaiimmil MuunmManbisit
BAPHART = 110 CXena PACITHPETHOrD  BOCMOPONIRONCTED © OrpadlYeHHLIMI
PECYpCaMi, 118 ROTOPOI NPeAyCMaTPHBACTCA REXOJ] KPUBOE Ha HNEROTOPLI
YpoBeHh aHACKIEHITA & IIIH";[l_'-,'l'J,\; JAHEOND NMPOrHo3HOro WETEREATa, II;“][‘]‘
MHEa Npouecca NepBore THNa O0BMHO ONICHBASTCH HKCIOHeHIMAILHO KpH-
BOI, & BTOPONO THIA — KPHBOH HACKIIAKINEre THOA, JKCIOHemn L Ll pocT
MOGKET XAPAKRTEPHIOBATECH O000MIEHHON DRCIOHENTO ¢ NepeMeHnsM mapa-
METPOM, KOTOpaf NoIeama o A anmpoRCHMANNH NPONeccd, B KOTOPOM
NOCTENeNES TPONCXOIUT 3aMe/IeHIe CROPOCTH POCTA.
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Tabanna 2

INePreTUEa I NPOJYETHENOCTH ATPOEOCHETE MM
[ofofmeno no marepuazam Opyma, 1975 n Stanhill, 1975].

T TR
AL TR
L:unllrun}. 1|IIﬂZ::I'L1;I. = T ponyHinn GuoMncou
CREARA eI M L pacTenn
B nepnaeaosl | L mocTie |
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- (L
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Viases TAKKe, 9T0 WINAHHE RWINMATHYECKHX Roaedaumii caMo MoOiEeT
ORAZLBATE Bosdelicrsue na dpopumuposanme Tpenpa. Hanpruep, CHMGREHIO
Tpena vposkaiinoct aeproswx sa reppuropmn CHIA w Ranaju » 30-x ropax,
oGYCAOBARHIOE HMIBECTHEIM DROHOMUMECKHM CIAJIoM, YCHIWIOCH 3a  CHeT
VUACTHBIINXCA B OTOT NePHOT JACYILTHBEIX JeT [ Paymep, Jlososckan, 1978].

Hamosmuns oblee BepasEenne oaa omudkl NPOrHosa €, npejcTaBiak-
meii cofioil pasHOCTh MEKAY (PARTHUECKHM M NPEACKAIAHIEBIM  ZHARETHENM

CTAIONAPHOTO cayuaiinoro nponecca miv):
e(t)=m (1 + B)p —m (x + B, (o)

rae O — uETepsan ynpemienna (roast).

Henoasays peIpamenne A7 CHeKTPAALHON IIOTHOCTH OMMOKE o WHTEr-
pUpYA ero, Notjie HeKOTOPLIX npeodpazoBaARNE MOMKHO MOIYIHTE CHSAY IV
obuyw fopyyay s Keajgpata ommbREN NPornoga;

TR

(1) = 5 | [h (P dr. (58)
o

Mogmurerpansman Gynrmms Y(1) cBAsama «epes Dypue — npechpazopang
¢ aRTOROppeaAnEonnoil GyHKIIe cayIainore npolecea riz):

¥ (t) = '.LI.T 5 & (w) exp (— iwt) dio, (94)
rae S (@) — cnexTpannHans NA0THOCTE.

Wz cpasmenna (58) m (5Y) meTexaer, Wm0 3aBHCHMOCTL KBaApaTa OIHGKI
NPOFHOZMPOBANNA OT AL WOTEPBAia YNPeMAenNA BHpaKaeTed Heped
MHTErpaJdl KBAJPATA ABRTOKOPPEIANUORHON yarmmu.  Hockoabky BeapwTHina
[p(t)]* meorpunaTeabma, saBUCHMOCTE € (B) meyGmBawIas, OpHTeM
e (0) =0, a e*(ec) =D,, 7. ¢. B npejieae (upu B—+-o0) aucnepeus MPOrnoan CTpE-
MHTCH 1 JINCTHCPCHI  MATEMATHYECKOrO  OFKIJIAIIA, Jlna  craTHeTHUecKoi
SRCTPAIIOJIANIHE  CTALUOHAPHOTO MAPKOBCKOrO NPONECca, BCA NPeiscTopiil
ROTOPOTO COCPeloToTeHa B pocAenel TOYKe, a KOppejaAaiponian (hyEEIA
onucsisaerca qopuynoit (8), pripaikenne I8 e® (0) nmpumHMaeT BRI

¢2 (0) = Dy [1 — r* (8)] = Dy [1 — exp (— 2a7)7]. (60)

Jan exyaaiinoro npongcca, XapakTepuayeMore ROppeaannonnei yaknm-
it Tuma (10), npornoampyemoe apavyenne RARHCHT HE TOABKO OT M3BECTHOTO
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AHAMENNA B Nocaequeld TodYke, HO 1 OT BCeX NpemecTEYDIHE BOJIHYHH
cayuaiinod (pynKnun Ha 3aJJanHoM OTPe3Ke. B orom cay4ae cpefHnH KBaJparT
OIMUOKH RECTPANMIALNN ONpeieideTed U3 COOTHOMEeHHA

f — T 3

e (0) = —2-’5-[1 — exp (— Eu'l;'}tcl:rﬁﬁt A “'ﬁ"’ . ﬁinﬂrtj ] (61)

Kak ykasano Bee, [UA Opeieda npeickasyeMocTi B, ROMHEO BRIOI-
HATLeA yeaopue efs=[. Jro oaHavaeT, COrIacHO (60), wro wvemmauna r(B)
paBHA WYAI0, T. € B JAHHOM CAY4Ae MAKCHMAJBHBEID WATEPBAT HOPEACKA3Ye-
MOCTH  ONpeeafgeTes MacmTaboM  aBTOKOPPeIsI caygailHoro  NpoIecca,
1. ¢, Oy=1, C yueToM HoayueHHHX BHINE XapakTePHRIX IHATEHWI T, onpeje-
qReTcH TaKe cooTBeTcTBymmpiil MacmTab npefckasyesmoern. lockomiy
MAKCHMAALHBE AGCOMOTHE 3HATEHNA ABTOROPPeAANHN r(T) NpH HAMANLIKIX
cABATax JUiA  pAAoB  ypoikaiimoern 1= 23 roga me npeBOCXOJAT
0,05, To Jaa npudaiEKeIIEX OIeHOR MOMKHO CUHTATD e*(0) =0}, 1. &. oneHn-
BATE KBAJAPAT OMMOKN NPOTHO3A N0 JHCHePCHI MATEMATHYECKOr OAHLaHIA,

Oraerny Tame, wro onpefencane meamunn ¢*(0) n 1, nexecoobpasno
NPONABOANTE KAK A [OZH0r0, TAK I A npeolpasosamuoro phajia e pRHTHOL
NpoAYETHBAGCTH, T. & pasiedbHo Jaa ero MOARHTEIBION 1 nTi‘.lllll,-:lTl:'.T[LII-l]l"'[
MACTell, JT0 CRA3AHO ¢ TeM, 4YT0 HX [UCHepeHg MOdeT CYIeCTReHHO pasii-
MATLEH H3-34 acHMMeTprupocTH pacnpejpencunda. Hak nokassiBaeT coOTRET-
CTEVINI anaiuns, waume wBeero D=0, CHreofia BHTCKART, MTO JNCHEpCHA
NPOriosa MpoIeccs oTPUIATEILABX OTRAOHEHN BRIIIe, SeM MI0HNTEIRHbBX,
UTO CARIYET NPHHIMATE BO BHIMAHNE NPH COOTBETCTBYHINHY NPOrHo3HBIX
OUEHKEAX VEKAHMX I HeYpoHEailnex JeT,

PaccMoTpus Teneph HeROTOPHE BePOATHOCTHRE ONEHKEH MOTOKA DRCTPEMY-
aos, [log swerpemysmom paga, cormacao FE. E. dhyropckoamy [ yxkorcrmni
n ap., 1976], mopnuaerca mwboit ero IEMENT, A KOTOPOTO BEIMIHAETCA
OO N3 HEPARCHCTR:

ot A am
-.rl;'_]:__.-'-rlj .___J_H!r

Ife *; B NCPEOM CAYHAE MAKCHMYM, & BO BTOPOM — MITHIMYM. Mo M. A. Ou-
manckomy [em. {posgor 0. A, 1956], ofmee qncao axeTpeMyMon cay4aino-
ro GeccRAINOTO PAJA pacnpe/lefeno ACHMOTOTHUMCCKE HOPMAJBNO ¢ MATeMATH-
= -

yecknM o:RNganneM, pasaeiy /y or uncaa waenos paga. Bepoarmas ommndsa
ONpeledenia THeTa SRCTPeMYMOB PaBHa

ex=0495V N1, (63)
rae N — aneno 9IeHOB PAIA.

Jnsg oneHkn BePOATHOrND OTHJAOHEHNA CpPeIHEero YACHA NepeMeH 3Hakd
gedng NeNoALAYETCA CASIVIOIME: BhipAKeHHe [:l[mﬂ;[ﬂﬂ 0. A., 1956]:

ea=1,348 )/ pg (N — 1) (1 — 3pq), (64)

I KOTOpOM p M § — COOTBETCTREHHC BEePOATHOCTE NMOABISHHA NOI0HEITEILRHOTO
wan orpuiaTeaksnoroe skcrpesysa. B obmes caygae P74, B HACTHOM cAyt9ae
npu p="/: 1 a="/; BEIpaKeHNe A €, HMeeT BHJ

ea=0337TY N—1. (B5)

Orsmeruy, 470 UiA GoObIIeil 9acTi PACCMATPHBAEMEIX HAME BPeMOHHBX PANOE
OTHOCHTEALHON NPOAYVETHBHOCTH “HCI0 OTPHIATEARAMX JMHCTPEMYMOB  Te-
CROJILKO NPeBRIMIACT MHCA0 NOA0MITEABHEX (p<gq).

Cornacno NMaIGHeRHLIM BRIIE NpeAcTaRIennAM ol WHTErpAJILHOM pacipe-
MENeHHE WATEPBAIOE MEKIY SHCTPEMYMAME, MOMIO BRECTH TOHATHE HHTep-
BAA NpasTHdeckoll ofecneveniocTH cQNHIMHOT0 ARCTPeMYMA {n,nu,'rﬂm&g.
Beanummna To,po NPEICTABIACT CO0mi npﬂ.‘.mmmii HHATEPBRAI, B KOTOPOM NOABJTE-
HHE JRCTPEMYMa TOro NJAH NHOrO 3HAKA XAPAKTEPH3YETCH BeJNUNHON
Ft)=090, 7. . MokeT cUATATRCA NpagTHdeckKn obecnevenHoii Ha ocHOBE
NOAVIEHHOTD SMIHPHYECKOr0 paclipelede s, JTa jRe XapakTepucTiRa MOReT
OLThH NpEMEHeHa K HexoTopoii KomOnpamnm codmTHil, ocobeHHO K Nepexogy
HOre H3 TPeX ocHORHMX cocToAmmil (e—s, «0», &+») B awboe apyroe H3
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unx. Yixasaupsle BepOATHOCTHEIE ONPHKN MOTYT OBITH CHAEMAHH JIA HEROTO-
poro NpOTHOIHOTO WHTEPBAIA 0,5, B TOMEHEE KOTOPOTO NPAKTHMECKN oOece-
WeHo NOARIEHHE HeKOTOPOIl CYMMEl DKCTPEMYMOB pa3HOTO 3HAKA, HANpHEMep
umcaa yposkaiimeix wapm Heypossaiineix Aer. CooTmeTeTBYWIee RHpAMReHIe
AR Hero NMeeT cJAeiyiomini Bu:

Bopr, = To,00,* 20, (66)

Bopr_ = Ty g0_* ZN_,

rie En. — cYMMA DECTPeMYMOB COOTBETCTBYIOIIETO 3HAKA 34 MepHoq b,

Jlanua nporaoanoro naTepsata B,,, B aTOM CAYUAe ONPEIEAAETCH TEM, UTO
B Er0 Npeietsax JojseH  YRIAJbIBAThHCH oupefereHnsill  MUERIMYM YHCIA
NUTEPBAIOE  OOECTIEIGHHOCTH  Tope GANHHTHONO JECTPEMYMA (BeamanEa
Tn. nodkma OWTE He Menpme 4—5). CooTBeTcTBenHO MOMeT OHITE onpejee-
Ha M MEOHMAALHAA JJINHA PAJA, I8 KOTOpoil BOAMOMHA JaHHad npoieiypa.
[pesae veero oHa 3ABHNCHT OT @rd JUCHEPCHH, TAK Kak NpH fioJiee BHICOKHX 00
FHAMCHIAY MITHIMATLAB 0 heM DEGOPKA MOAET GBITH MEHBIINM. [Tockoasry
MHHEAMATLHOE GHCT0 CAVIAeR A TNOAYYEHHA YCTOMTHROTO HMINPHTECKOTO
pacnpeneneans gynrmun (1) Aomeme GmMTe He MenbLime 30, a cooTHOmMENHS
IRCTPEMYMOB PABHONO 3HAKA COCTABAAET 3/, oDmero vueaa 9AeHOR pAfa, To
OO0 MOEHD OBITH, Kak Munnmys, pasno 90 romas. Ha ocnose nmpupeleHHLIX
OUEHOK H NpH HEKOTOPBX XAPAKTePHBX 3HATEHIAX Togo=0-+1 AET MOKHO
CUNTATE, UTO HANGONEE ONTHMANLILIL MPOPHOZHEIL HHATEPRAT 0,p; OUpEAETA~
@TCA TpOANGENTEARR0CTRI0 2530 JeT,

Jlas npornosa #ga Goaee KOPOTKME mepimoj (1215 neT) MOKHO paccMarT-
PHBATE BEXNaMHY On., XaparTepHayRIyl Cajdbl0 JERCTPEMYMOB 3a 5 ner:

bne=n_-+ R_ (67)

rle M, HW M- — CYMMBI OJHCTPEMYMOB COOTBETCTRYWIIGr0 3Haka 3a D ner.
3uavenne 6n, = 1,2 oamauaer, 9T0 B JAHEOM TATHICTHH NPeoiuiajanT O
WIH OB SECTPeMyMa fandoro agaka, a on, = cBUJeTEARCTBYET, 9TO B AakH-
HOM NMHTEPRATE SECTPEMYMEL BOODIIE OTCYTCTROBAIM NI JKEe OB CHOMIIEH-
enponanst. [lag seamgunst 8., NPH OCTATOMHO JUTNTEALHOM PAE (N=>150
AeT) MOrytT OBITH NOCTPOEHB COOTBETCTBYIOIIHE PaclpeieacHid. Beawuna
Fit), Gymer xapaxkrepuaoBaTh obecnedenuocTh NATHASTHETD CaAbll PazHoro
amaka, I COOTHETCTBEHHO BeAMMIHA Tog — NHTEPBA NPAKTHICCKOI obecnedeH-
gocTy. Memoanzopapme 9THX XAPAKTEPHCTHE 4T BOAMOHIHOCTE OIEHHTE,
ofecliedel A0 MNPOTHO3 ypomailpocTH Ha OMLKaiMes NATHASTHE N0 TPeHIY
(npu 6r. = 0) nam Ke CALAVET CUNTATHCA ¢ TEM WM HHBM 3HATLHHEM Catk-
[0 SRCTPEMYMOB PAZHOIO 3HAKA.

Hagomel, Ui HEKOTOPHIX CXEMATHYECKNX NPOFHOIHEIX OlEHOK HAa Dankail-
mae 5—10 Jer MoiEHO PEROMEH0BATE NPHROMIGEeHHYR NPOLEIYPY, KOTOPYH
YEAOBHO HAROBEM DRCTPANOTANNEN 110 NOCAeIHEMY DRCTPEMYMY b,

Oua cpopgurca ® eaeayomesy. llponseonnres ANAEHHAA SKCTPANOIAINTA
Tpenia yposainoetn na cpok go 10 aer, n oQHOBPEMENHO JNHERNO JHETPATIO-
AUpYeTed YPOBCHE CTAHIAPTHOrO OTRAOHEHHA PAdIeALio 118 OTOZKH TEBHOIT
I OTPHIATALION MacTeil PAia 1Mo HX COCTOAHWI) B UPeINIEcTROBARIINEG 15—
20 ner. Bubupaerca rofl, B KOTOPLIL OTMEYANNCE MOCAENINE B PATY TOTOHAH-
TOALHEIL T OTPHIATENBHLIT DSHCTPEMYMBL, H OT HHX N0 XapakTepUCTHRAM
nuppepennuEaneHOre 0 HHTETPAALHONO pacuopepeaenmit  fUT) e, FLT) mia
u Fit) nponasoputes pasieibiasd ONEHEA BEPOATHOTO NOA0MEHNA COSTYIOMIE-
0 SKCTPEMYMa B NPEiesax NPornosnoro unatepsana. [lne nepesie Beaninnom B
paMEax ANoCTEPHOPHOro pacnpefenedud O¥AYT XapakTepHaoBath HAUOOIEE B
HANMEHEe BEPOATHRIE MOJGKCHIA CASAYIOIero IRCTPeMyMa YPoKanmocTH Ha
ppeMentoii ocH. Beamdnna Te.og OGVIET XApaKTePHAOBATE HHTEPBAL BpeMe-
HH, B KOHIE KOTOPOre TOABICHIE CASJYIONEro IRCTPEMYMa NpaRTH9eckH
ofieceseno (wa yposme 90% ).

Viasaguas 1Poleiypa SRIALTCA, 10 CYNECTBY, dACMEHTAPHON CTATHCTH-
YeCKOll SHCTPANOAANNSH NPUMEHNTEILHD K DRCTPEMYMaM pAda, 0O OHa Hoaes-
WA UIA  ONeHKH BOAMOMHEIX KomOpmammii nx B Goekaiimme 5—10 aer,
B SACTHOCTH BIaHMHOTO PACHOJ0KEHAA 10 TOAAM JECTPEMYMOR PAa3HOre sHaka.
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Pue. 9, CTaTRCTHUCCKAA HRCTPANOIATIG JRCTPEMYMOR I of SUTROIINLHNA GO

a0 — SRCTIRATTALINN a1y AOEARINEMY S SRCTMYMY 1 Gamstafimme 5—I10 ner pA ocHOBE [HaCEsR=
penennd fit) w FiTl Rom oTjiia e f—i 6 AOAGREITEILHLE (4] SHCTPEMYMOR FROMmafneCTa,
fi = aETpOMEEAR GIEHRE  BeXeda coliMTIon  (NOANIeHEL W08 HEnsanTees BHECTPEMYML) W HIETE[-
A T P padilEy ThiEE HITErPANLHOTD PacnpoieTe FiT}

Cxema TAKOI NPOrHO3N0E ONCHEN SRCTPEMYMOR (B TOM "SuCAe 1 AACYILTHBRY
aer) sema w3 puc. W, a4, @ pbmee REPAHEHNe A Hee HMecT B

.Iﬂln-. L= l‘l-'-l' j o {GH}
B poropom N, — Kadenjapuwii TO; mOCAGIHErG B PRy ORCTpeMyMa,
Nivy — panenpapuelit rof OOCHe[yIIero (HporHoanpyeMore) DECTPEMYMA,
Tor — MHTCPBAJ BPEMEHT MERLY . (roam ), MOIYHARMEBLL HA OCOOBE YCJAOR-
HBIX PACTIPE/ETemni flr) wam Fix).

Jlna nopebuoil nponefyps neaecoolpazio TalKe NPUMCHEIE AILTPOTTHIL-
Hoiil oUEenKN — onpefeAenie CTeneHn HespeieaeHnoCcTi nexoja cobuITHA B
Tl TOO B Opeedax sajJlaHaore AnTepRada. Ha pne. 9, 6 nokasana [ NS TVHITE
surpormn M (t) mas ApyxX HETErpAALHLLX pacipeleaennil, XapaRTepuayesbix
OMIIAL 1 TeM JKe WITEPBagoM =10 ner npu Fi(t)=10, mo cyuecTeenng
PARTITHBY TWPH aeTANBHLY auadenuax. B neppov cayqaae npi ﬁi-ll'.*l‘]'rl.'l!-.{ T -
cramnn F (1) dyaxuua H(t) nveer MakcnMyM B caMoM HAaHaIe IPOTrHOZHOTO
wHTepRAda. JTo o3mavaeT, Iro panfones Heonpejeneddan CUTYANNA s HC-
xona cODBTHA XAPaKTepHA B TEYeHne Nephbix 2—3 ner, 4 A NOCAENYHIIEro
Nepiojia YPOBeHh JTPOINN Pesko NOHHEKACTCH. Bo BTOPOM cay9ae cHTyamnd
OIpeIeAcinnag JHine B caMoM Hauame meprona {_Cnﬁhl'rlule i I!‘:‘LC-T:.-'HI'IT:I i B
CAaMoM TROEELE |IFH:II'II|:]H!I|.|:.Il'I.'I 'I|II'L'E'P]HIJ[{!, {CUGEIITHE ][-i.li.’-T:g’ll\lT}. TOrfda Kdlk B (LR L
cepene Gy uKIa SUTPOTITI HMEET MAKCHAY M. D70 CAMAMAET, UTO Heopeae-
APHNOCTH NeX0I MAKCAMAALHA §, KPOME TOr0, 3HAMNTENLN0 BLINEG N0 CPABHE-
HUID ¢ NepBLRIM CAaydaes I8 Toro YRE COMOTG OTPesRa BReMeni,

Tlan aHAXNZHPYEMOTo eAY9i 10 auajornt ¢ (60} MoERo NOAYYHTE Bhi-
paskenne s cpeHeRBAAPATHIRO OMNOKI NPOrHOAA DRCTHEMYMA.

e (B = D, |1 —r3 (7)), (69

Fie [, — omuGEa SRCTpeMyMa Ui cpefneranMaTigeckoro  yposua (1. e
CTANAPT A KANMATHYECKON HOpME SRCTPeMYMOB), 7, (T)° — apToROppEAALI-
A A :Ir}'lll.‘ll,n:ll ganmpmore pEia DHCTPEMY MO, CooTneTeTREHHD Tipeaed npei-
CRAZVEMOCTH JUIA DHCTPEMYMA OUeRUBACTCA 113 yenorns e(0) =D, 1. e, onpe-
NeAAeTeH  MACITADoM KOPPesiAlum T, [ COOTROTCTEVIONIEH  KOPpeTAnnm
dyurnun. Jlag mpocteiimero caytad, npi ROTOPOM BPeMEeHHOH AL 9KCTPEMY-
OB OnMCHBAETCH (P¥HEIIeD Tederpaduoro TN, BEATNHA To® '~ (rom).
Mockoapky smanenne [}, npn oIHONAPAMETPHICCHOM PaCHe/eICU Ilyac-
coua pasno 174}, To omnbka npejeja MPejicKaszyeMocTil Gunskailiero aReTpe-
MyMa B 9TOM cayuae Goibile Beiriiie KANMaTIIeckoro NHTEpPBAJA.
l::nE-;lj.f-::T FAMETHTE, 9T0 HpUBELemnBe COOTHOMIEHNA M OIEHEH KACcawTeH
NOIHOrO Pijla SRCTPeMy MO8, Fean ke paccMaTpPUBATE TOMBKO NOIOGNTEILEY K
WA OTPHIATEALHYK) 9acTh PAjia, TO B dopuyae (34) nan KOPPe Ao HOW
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hyHRIIN BeANMNIa TapaMeTpa ALREA OMTh upnbausnTeabno 8 2 pasa Menb-
me. JT0 0IHAMAET, WTO MacmTal KOPpPeaAnpu N Npeaea npelckaiyeMocTi
YEAZIAUABIX BRIIG XAPAKTePHEIX SNAYCHNN MAOTHOCTH HOTOKA CODBITHN JOMHE-
HE COOTBETCTBeHHO Boapact sasoe, Tawum obpaszom, jpam omedkm ommdim
NporEoza OGKEAIero SKRCTPeMyMa PAsHoro amaka npudammseano MoEH0 He-
HOALIOBATE CPOHee EANMATHMCCKO® IHNAMeHNEe CTAHJAPTHOTO OTHIOHEHIHHA,
BRIMMHCTAEMOE HAa OCHOBE COOTEETCTENIOIEND DMITHPHYIeCRON® MOTORA l_‘ﬂ_'lljlnl'l'[ﬂ-‘l.

]I-E{‘.']E‘:lﬂﬂﬂ[ll!['- “EEIL'IHTI'IUL"I'HI{I:"; HII_L."I'IHI-:' JlEl[J:l_}'H‘IHlFll'D'l:'l.'ll. I CXeME .‘-Iiul]-.'LIII-
CROM e No3goJldeT BHIOIHITE SRCTRATIOJ AT F]'ri'l,'l_i'l]l.Hi'I nponyRTIBHOCTH
(¥ posaiinsil, HOpMaAbHLITL, HeypoiEalnblil rojiEl) ¢ NUTEPRAIOM YIPeRIenna
B oqun ron. Jlam sroro Mosker ObTH HCMOABLAOBAHA MATPHIA NEpexoiHbX
BeposTHOCTell ) npuueM B KauecTBe HAYANLIOTO YCAOBHA 34/A€TCH BEPOAT-
HOCTH Nepexois TPajannl NpPoJyKTHEHOCTH Npesayuere rofia B cooTBRT-
CTRYVIOILYH rpajanm a8 reryimero. [lo Tafanne eayqaaiinkx ances ¢ yueToM
NOAYICHTEY Beamann P nocpelcthoM cnelHaldLuoil npoueaypu noabupaerca
NPOTHo3Hoe SHAMEeHme NpoAyKETHBHocTH Ha caenywommil rof. Ilomobman cxesa
MPpAMERASTCH, B YACTHOCTH, NPH FAAPWIOTHMECRIX OlgHRaX HaMenTiBocTiH
Raaccor eToka u poaumx pecypeor [Badkum, 1977]. Vposenn onpangeisaeso-
eTH, & cosganenmo, ne secor (30—40%), u nooromy B paMKax gaEmEoil Moje-
AU Taroe [MpOordo3dpoRaine MOoEeT WMeTh JNL OTE NI LI XaparTep.

E_s- ST :."I{EI.'.-H{'!H CIEe Ha OInH I'TH‘I{‘JH‘; “I'.l'l'.hl'l'lf.l'fulpl:lk'l-ﬂ]“lﬂ !l.']]"."?i'fi'l'ill'lln'
CTH, KOTOPRIT OB HAZBAH #MeTONOM CHeHAPHA®D 1 NPHMeHeH JUIA JIOATOCPO-
HOTO MPOrHoaa yposkaiinocTn sepHoBsx Ha Tepputopni Cepepoavepkaacko-
ro zepuororo pernoma [Impaet of Climatie fluctuation..., 1976]. Cymuoers
Or0 FARTOYACTCH B TOM, 9T0 ONCHNBAKTCA BapHanTel (cnemapnn) nedaaro-
NPHATHEX W OJaronpUATHREX CHTYVAIRI pedinMa  VpomaiinocTi, HMeBIINX
MecTO B Npomaoy, i ux sfpdext B caydae BOIMOENOIO NOBTOPCHIA 1A TEX Ko
XAPAKTEPHCTHE AKCTPEMYMOB, HO NPH COBPEMEHHOM YPOBHE IeMIeIeani.

COOTRETCTRY IS OMeRKN BLITOJHSIOTCA 110 CAeIVIOMEe cxene:

1) npomasopnTes onpejedenne TPeHAOR Ypo:KkaiimocTn;

2} onpeeaAnTCA OTHOCHTENLNLIE OTRAOHEHNA YPORAHOCTH OT JHHHH
TPEHIOR 3@ «CIeHAPHEE TOJBIR, NPAYCM B KAYCCTBS TAKOBEIX BRIGHPAKOTCA
XAPARTEPHBIC B IPOILIoN rofiel ¢ Pediing He o oo, caalBM TRTOPHRI0N, XO0-
POIINM YPOiKAeM, & TAKME HeCKOALHO JOT ¢ eHerofHbM YepefoBannes BEICO-
KOil i HUAKO0I yposkaliHocTH;

J) aTHM rOJoM ONERHBAKTCA COOTRETCTRYIMIHG AGCOMIOTHHE OTRIOHEHNA
YPHEATHOCTH H BAOBOL NPOAYKINKE 3epia Ha YpoRHe YpoKailnocTH ¥ nocen-
HBX IIOILAel mocTenny JerT;

&) BCEe OTH XapaKTEPHCTHEN CYMMHPYIOTCH ¢ COBPeMCHHEIM YVPOBHEM Ba-
A0BOTO chopa, W NOAYIeHALe TAKNM o0paioM anadcnns paccMaTPHBAKTCH KAk
NPOrHo3ALe BEAHTHHE B CAY9ae peaanzainmm g OVAYOIeM TeX Wan UiLX cH-
TYAIMIT, WMEBIIX MecTo B TPOIIJIOM;

3) UPONIBOANTCA CPABHEHHE DTHX BEANYNE ¢ COBPEMeNHKM YPOBHeM HO-
TpehAcHNA ZepHa, W ONeHNRAETCH oRNTaevbil Jedmut win nadpiToR ero.

Takas emopers-credapniis NpeICTARIAET UPAKTHYECKHI HHTEpPE: B BeCh-
MA HAFIAJNA, HO BMECTE ¢ TEM OHA HE CONEPHNT KARNX-JIH00 BOPOATHOCTHRIX
OIIEICEs MOARTEHIE COORITINN B Illll:_".'l'l_'.'lll:'{ |1][T{"![I'||.|'I,!|.ﬂ }'ll]}[",lr.'_:[l_“][l[}'[ " II-I'IA::IT{IM?
MOMIET PACCMATPUHBATHCH JIHMIL KAk :|||r:_:|:'T:-|':||1||:||"! BAPIANT HM T OO
MPOrHo3noi MOoAeaH AKCTPeMYMOB VpoiEailHoe T,

E(ll':li:lc-l][] ,'tl]!nrl'ﬂ:'l!:f Hi]]r“i“!f}' li'!l.l!'l“lll'“fi'l'ﬂ !.lll.'ll_’:l'l”lﬂﬁ.'lll”]-'l’ (1 K5 l.iil_.'l:E' MRCIePT=
HBIX OIeHOR JID Elillf'HJ . !Jlll'!l"'.'l.[]!T]H!III::IH_!'H"_I-I II.E"]H!:HTIIH!‘TI. HECKOALIKITX ]lr]l]l‘l!ﬂﬂl
HBX BapHaidToR JTHHAMITED KIAMATA CHIOABHO? I5|[!I:';;I':I.'.II;:I;I.i'l||Ili_".| :.'."||I:'|'I-|"[|||I'H:‘ X 0=
JOAHNE, COXPAHENNe CYVIECTEVIIEro pempsa (olenuBaeTed Kan nmaunboses
BEPOATHOR ), YMepeRHoe noTenaenne it cnapioe norenaenne [Climate change,..,
1978], Jlan  yrasannbix  cUeHAPHeE  PACCMOTPEHB  UPOTHOGHBIE  ONEHRN
BOSMOGRHBIX MAMEHEHIT YPO:RaiocTH 3ICPHOBRIX KEVJILTYP B OCHOBHRIX 3ep-
Honponzeopaamux crpadax [Crop vields..., 1978]). Ouenkn BMnoanenst oa oc-
HOBE DAEMEHTAPRBIL CTATHCTHUYCCKNX CBAICH MeMELY OTRAOHeHUAMU OCA{KOB
I TEMIEPATYPLL 1 HHIEKCAME :lr'pu;-l.;:_-:i'[rmunl, g0, Kar OLIn mORagamno NEIIe,
HHWHTUIJH-I}'["?{'FI HEBRICOR M YVHAEHEM aHAITAMOCTIL.




RINMATOOBYCJIOBJIEHHBIE
KOJEBAHUA YPOKRANHOCTH

KOJNEBAHHA YPORARHOCTH SEPHOBBIX KVJILTYP
HA TEPPHTOPHH CCCP

XAapaRTepHeTHRA HCXOHEIX MATCPHALOR

Ilan Esponefickoin reppuropun CCCP maubonee JIRHHBIED I NpAKTHYSCKR
HENPepRBHLE A @RErogusx Kojdedannii WEJeKca YPORAHoCTH 3ePHOBBIX
RVALTYD MBI cocTanman 3a nepuop ¢ 1801 no 1976 r.

Man onensn yposmaiimoern ¢ 1801 mo 1950 r. » KawecTse OCHOBHBIX fAH-
HHX OsUH Nenoabsosans Matepuanst B, M, Ofyxosa [1949] u I'. T. Cenanu-
wopa [1958], a sa mepwox ¢ 1945 mo 1976 r.— mamawme [mpposmermentpa,
ocHopanneie Ha Matepuazax llenTpaasmoro cTaTHETHYMECKOrD VUPARICHHA
[ Pugposmerecoponornaeckne ocodbemmocri..., 1974, 1975], n gapaume E. K. De-
moposa [1973]. Hpw onenke ypomxaiimocTH 3epHOBBIX 34 HepHON © 1930 mno
1940 r. M ncooapzopain pannsie LICY za otjlennnsle rojm, a Takse coéfe-
nna mo sacyxam [Payumep, 19766], ocHopmiBafgch HA KOTOPEIX WACHTHMIIHPO-
HAMICH OTPHIATENLALIE JKCTPEMYMBL OTHOCHTEABHKX ovkaonennii. [laa yrou-
wenns pajga yposmaiimocrn a3a 1925—1940 rr. mu obpaTHanch K HEKOTOPLIM
Mmartepuanas, cogepmamuyen » oEseronnukax mo arpapsoit weropun Boe-
Toanoil Keponsis.

B nvimnganuax M. A. Beamama [1970], H. E. 3exennna [1970] n
. A. Yemepncckoro [1970] npusoparca smartepuanst, ornocamuecs k CCCP
n nexom. Comocrammenme ux ¢ papnmyu B, M. Odyxona [1949] no Esponeii-
ckoit Teppuropun CCCP sa 1921—1930 rr. nokasazo, 4To ONH NPaKTHIECKH
COBMAMANNT. ITO JAX0 OCHOBAHNE CUHTATh, UT0 JaHnse no aepuoroil aone CCCP
B 1EA0M AeicTRHTeALIE I 100 3epuoBsX paionos Esponeickoii wactn CCCP,
B peayanrare 0o cocrasnen paj za nepmon 1921—1340 rr., omenen ero tpeny
il YTOUHEHBL eerofHbe 3HAYMCHNA WHIEKCOR YPOKainocTH, KOTOPHIE 1o
GoanmIeil JacTH JeT HeCVIecTReHHO OTANYAJHCE OT JIAHHBX, TOTYIeHHBIX
mamu panee [Paymep, 19766].

VMeCTHO OTMETHTE, WTO B HeKOTOPBIX MATEPUANAX IO ArpapHON NCTOPHE
Bocrounoii Epponwm obpaimaercia sunManie HA HIBECTHYH HEOAHOPOIHOCTE
XAPAKTePUHCTHE yposkaiinmoeTn aa 30-¢ rofs B CBASH ¢ TEM, MTO METOAM ONEH-
EHl IPOM3BONCTRA 2epHOROH GHONPOAVELME He OBLIM JOCTATOMHO HALEAHBIMIT
I YACTO NIMEHATNCE.

Jlapnme no nEfexcy yposainmocTn sa 1941—1944 rr. Onam onpefenenk
OPHEHTHPORGTHD 0 DOrsIHO-RAMMATIHMeCERM YO TOBITHM, :I,-'JH aTOI mean HauEn
npueregentt Matepuaast T. B, IMokposckoii [1972] no ammammke nEpewrca
BECCHHe=JICTANX OCANKOR B OCHOBHBIX 3I@pPHOBLIX paiopax Keponeiickoil Tep-
puropnn CCCP. B 1941 r. ypaaknenue B pereTalMonAsi nepaos o BHAL HA
ypossail Gran GAATONPHATHLR, B CBA3N ¢ weM b0 NPHHATO 3HAYMEHNE WHEH-
ca ypomaiinoern +10%; » 1943 r. sa wre u wro-pocroke ETC ormewanca
nedunpt ocagkon w aan atoro roga Owa npuaat wagexe —10%, a gaa 1942
w1944 rr. B copAaN C OTHOCHTENLHO OHATONPUATHBIMI VCAOBHAME YBJIAHHE-
HILA — HYJAeBRE OTKIOHCHIA HEeKCA YPOsEAinocT.

Xapaxrepuaya pag yposaiimocrn ma Esponeiickoit Teppanropun CCCP aa
XIX u XX ervonerus, HeodXoquMo OPHHEMATE BO BANMAHEE [PON30OINENTICs
30 YEAZANHOES BPeMA CYHICCTECHHO? HaMEHOHHE B CTPYRTYpe aepuopeix. B Te-
wenne noatn peero XIX B (go cepenunm 80-x rogos) » 23 ryvbepunax Erpo-
nefickoit Pocenmnr epnime 80% nocernmx naomaneil npuxoauaocck, WA TAK Ha-
appacMBle copele xaeda, a Ba nmenmuansie w mondy — neero 10%. K 1943 r.
no 50 ryfepunaM nOCeBHBE NAOMANN NOJ cephiMi Xaedamu samumann 65%
BCEX TOCCRHEIX TA0mMAfedl, maomamm moj mmennnei soapoeanm mo 25%.
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Tatannn 3

Pacnpeeremme IO W01 HOBLAMIL, MAA, Ta
[CCCP B nudpax B 1976 rony, 1977

FOpHOEME KYALTYPL 1843 r. 1840 1. 1965 1. 1670 r. 1076 r.
Bee aepmonme 104,6 110,7 125.0 119.3 127.7
Mmennmn 0amsas B3 14,3 10,8 18,5 17,3

B APOBAR 24,7 26,0 11X 46,7 42,2
Poss oapuan 28,2 2.1 Ji5,0 10,0 a0
Kyuypyaa (ma acpmo) 22 3,7 32 34 33

Aa rogs ComeTcholl RAIACTH MPOIOTHATOCH nansueiimes  VCJaWEenne o
gmenniEn B sepHosoM  Gamamce: B 1940 r. ma mee mpuXoaUAGCH 38%, B
1961 r. — Goaee 509%. Bospocia Tarse poab KYKYPY3bl KAK 0O IJIOMAJH 0O
SOROR. TAK U N0 0iEeMYy BajJoBOro cOOpa aepua 3a CHeT e fodee BHICOROID 0
CPARHCHIKD ¢ JPYIHMI 3¢PHOBRME KYILTYPAMM yposaiimocTs, JlumaMury
nocepmEx maomaneit 2a 1913—1976 rr. xapakTepnaylT nokazaTeda, TpHBE-
gennsle B Tadon S

Ilan Aamatckoit teppuropun CCCP, paccMaTpHBACMOIT B HAITEM HCCHe-
QORARMU B Opeienax Tak Haaspaesmoro Cpepunporo perwona, WK AIIIErD
Cepepuntit w Ilenrpaapupit Kazaxcram, Janagnywo Cufimpe H  WaCTHTHO
Aaraiicimit wpaii, OMA NOIYIEH HeNPEPLBHEE Pl VERAHOCTI APOBRIX
sepHOBLIX 3a nepmojg ¢ 1881 mo 1973 r. B gauecTRe HCXOIHBIX MATEPHAJOB IO-
caysmm panpnse A, G, Yremesa [1972] sa mepnox ao 1940 r., maTepHais
Tugposernentpa [ [njpoyereopoaornieckne oCoBeHHOCTI..., 1974, 1975] =
E. K. ®egopona [1973]. [laa npentodueannn oTAeIbHbMYX TOUEK EpHBoil me-
moakaonamies marepnaist A. M. Aamareesa n B, H. Heanosoi [1958], mamn-
e A. I1. Coammera [1965], a rawae oboDmeHHEIE HAMH MaTEPHAAh IO
XpOHOAOTIH acyXx Ha Teppuropmi sepuopoii sonm CCCP | Paymep, 1976a].

BechryMa eHnBe CREIeHMA N0 JUHAMIE? IOCEBOT 1 cOOpoR 03NMEX 0 ApPO-
BEIX SEPHOBRIX KYALTYD B AJTallCKOM ropHoM OEpyre 3a 1815—1861 rr.
omybanronanst C. C. Jlykmuessy [1963]. VEasanueiii OKPYr B TOT OepHOJ
PRMIONAA TePPHTOPINT CORPEMenHHY AJTAHCKOro Kpas, paitopos  BoetTouno-
Kasaxcranexoil obaact, demammux ¥ socrory ot Hpreuma, Goapuieil wacTd
Hosocnfnpekoii obaactn, Kyabacca n 0iuBX paiioHon Tosmcroit ofaacT,
Tamus oOpasoM, 9TH JANNbE XAPAKTEPUSYIOT ZHAMNTEALHYE MACTh 3EPHOBO-
ro noaca Cpeannnoro pernoHa.

C. . JIvEN4es oTMeuaer, 4T0 NPUREIeHHEil 1M MaTepHa eyTyh0 OpHeH-
ruporounsii, OfHAK0 HaM TPEICTARIAETCHA, 4TO €ro MOHHO CUNTATH ADCTES
TOUHO PENpPeACHTATHRALIM U1 PEKOHCTPYRIU ofmero paja s AamaTeroi
reppuropun CCCP, Tak wan ox Gasupyerca na oOCTOATENLHOM AHANHIE
TIMATE BE f:nﬁ;m“nm:{ APXNBHBIX MaTEPIATOR, CONCPRANNXCH B COOTRETCTRY-
IR HETOMHIEAX,

Mur permeanan no mateprmatzam G, C. JIykndesa cpeiuion ypomainocTh
DFMMMX 1 APOBRIX KYABTYD 338 KaEIBL TOJ| 1 ONPeflediuan Tpeny i miaeKch
ypomaimoern (B nyGankanun C. C. Jlykudesa, B HACTHOCTIH, YHASHEACTCH HA
panmume cnaeaey negopogon n 1811—1813 rr.). K ocnopmomy piany no Aan-
arckoit Tepputopinn CCCP (18811973 rr.) Guma podapiaen HenpepEBREIEL PAY
an mepmon ¢ 1815 mo 1845 r., w, Tasmm obpazom, ero ofian N TeIbnocTh
coctapmaa 128 aer. Io atoil Teppuropin Coperckoro (omaa NMERTOH TR
cpefenna 1 3a Gomee panmuii nepuon (wonen, XVIII p.). Tar, A. A. Konppa-
mengor [1971] npusoanTt Jasuwe N0 VPOKAHHOCTH FEPHOBEIX B Jaypanee o,
B wacTHocTH, viaswsaer, wro 1768, 1788, 1798 rr. Geum eV P A i B
RNy sacyxn. B cpegmem neypoiRan NmOBTOPATNCE KaGILIe 4—D ner, oHaKo
mepuox  1790—1802 rr. xapakTepnaopajics B NEI0M MORBINeHH0TH  VpoiKail-
HOCTEID.
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Dirstorar  Taiske, 9TO 3a HCTOPHYeCKHil nepHoj HMewTed CBCACHHA IO
VPOMEAIHOCTI 3ePHORLIX KYJILTYP B OTACALHBIE FOgR Ha Yrpanse u B ObIB.
Tappuueckoit rybepunn [Boiiko, 1963; Cermpunesnii, 1971]. Coraacuo aTHM
MATepHAZAM, CPeHAH YpomaiinoeTs #a Yepanne (B 9aCTHOCTH B Kuepmuae
i Iepescaanmune) » XVI 8. 1 8 neppoit noaosnue XVII 5. Gblaa me Menbme,
qeM  «cam-bBi, T. e. IAMETHO NPERBIIIATA COOTRETCTBYHINE IHATEHNA B Len-
rpansuoii Poconi. Jlanasie 10 ypoikailHOCTH 3ePHOBMX B KPHIMCKIX Yedjiax
Tappun sa 17871789 rr. XapakTepuaylTea CIHILEBIMIL KoaefaARNAME, NpH-
weM HanMenpmue apatenns npuxoparca ma 1788 r. (cam-1,7). B naranore
sacyx na Esponeiickoit Teppuropnn CCCP artor roj ormetdex Kak 3acyuLii-
pitit. B nannmx A, A. Hongpamenxopa [1971] mo Saypanbo Ba Hero Takse
npuxojuren peaknii neyposail. Taxum obpasoM, MOMHO NOTAraTh, 4T0 B ITOT
TON OTMEMAANCEH :]ﬁ||[|.|pt|.'_us| dacyxa m CHHXPOHHLIE Helopod Oa 3amaje o Boc-
TOKE 3ePHOBON 30TLL HAIIEH €T Pa kL.

Taa onedsn AHHAMUER CPeuei ypoKaiiHocTH 34 HCTOPHUeCKHN DepHOT
OBUIH HCHOILAOBANLK KOHKPETHHC MATEPHAJALI B YVIOMAHYTHIX ¢ lmeroInKEax
mo arpapnoit neropun Boerounoii Epponms. B mux obpaborans nce Hanect-
HEE MATEPHAALK [0 YPOKAIHOCTH OCHOBHBIX 3ePHOBRIX KYARTYD B pailonax
PASNHTHA 3CPHOROTO deMiefeaus B PYCCKOM rocylapcrse no AecATHICTHHM,
gaannan ¢ xonma XVI g, Handoxee odmuprsie arTnueckie 1anHse 34 mepiog
¢ 1650 no 1790 r. npusenens E, H. Hugosoir [1970], a aa 1590—1610 rr.—
H. A. I'opexoii [1963]. Ypomaiinocts 3a 9707 Nepiojl JaeTeA B CTAPRIX Mepax
(cam=3, cam=4 m 7. n.). Brunciaenme nagemuny abcoqwTHRX 3HAYEHHI B
METPHYMECKHX CAMBMIAY BECEMA JATPYAHNTEALHO, MOCKMNILRY B Te POl HE
cymecTRonaAo YHR@HUINPOBAHHEIX HOPM BRCERA, & COOTBETCTBYHIINE CJIHI-
el O0BeMA W IIOMamE ne Onun craspaprmaopbanm. Bumecre ¢ Tem obpamaeT
Ha ceba panmanue yrasanne E. M. Haposoit [1970] o Tom, 9710 nopmul Beicesa
B XVII[ p. eyimecTrenino NOHUALCE 10 CPABHENIK CO RTOPON MOI0BHHOK
XVII .

Opnako cpeusas OTHOCHTEALHAA YPOKaiinocTh OCHOBHBX 3ePHOBBIX KY/Ab-
Typ (pau, Mmennne, onca, AUMEHA M np.) aa mepwox ¢ XVII xo nepmoit
goxopnnn XIX B, mourn ne masmenmnack: B konne XVI— mavame XVII n. —
3,6, 5 mepsoit n sropoit nononnaax XVIIL k. — cooTeeTcTREeHHO 3.7 n 3.8,
B nepsoil moaosnne XIX B, — 3,6

Ilo panasim E. H, Huogosoir [1970], nopse smcesa saskHeiininx aepmo-
BEIX KyALTYp ¢ 2—3 gerpepreii na paecarnny B XVII 5. capaninck ¥ Kooy
XVIIL o go 1—2 werpepreii. [lockoasky 4eTpeprs mpumepno paspa 150 wr
mmennnet 1 63 Kro pEKI, TO OPHERTHPOROYHO MOGKHO NPHHEATE, 4T0 HOPMEL
phceBpa NMmeEEms cEMananes ¢ 2,5—3,0 no 1,5 wira, pan ¢ 1,5—13 no 0,6—
0.7 u/ra. o npupegennpy BRe JARHRIM HETPYAHO PACCYATATE, WTO abco-
MOTHAA YPOKATROCTL depHoRkX nonnanaack ¢ 6—8 go 4—5 n/ra w coxpams-
Aach HA YEAIAHHOM YPOBHEe N0 Kpaiineil Mepe B Tedenine nceil neppoi moao-
pune XIX 5 n 8 G0-e rogm 51010 CTOIETHA.

Mocaegume  Wudipsl AOBOIALHO XOPOMIO COTNTACYIOTCH ¢ OOJIEe HAEHKHBIMI
NANHMH 00 Cpeuci ypoKailHOCTH 30PHOBEX B Esponeitckoit Poceun n
80-¢ rogs XIX 5, » merpuuecknx epunnnax, Lan onpegenenns woadmmnen-
Ta HOPEXoia K YPOiKailHocTH B adCOMOTHNX METPHTECKHX eJNANIaX MBI MC-
NOALIOBAMN  JgAEEBe no ypomaiimocTn aa 1883—1914 rr., DpusBognMbie
B. M. O6yxoemym [1949] B ecamaxs u napamsnensno B nearnepax ma 1 ra.
Tonoanurensdo GRAN NpHBIeYens U 00padoTaHEl NCKOTOPLIE CHPABOTHEID
CHOMICHUA O CPeJHNX HOPMAX BRICCBA M YPOMKAAX ICPHOBBIX B KPECTBAHCKIX
n noMensnx xozaiicrrax Enponeiickoit Pocenn za wropyio noxosnny XIX s,
[Cupapoumasn koura.., 1892]. Ha ocnopanmn srnx npopadoror Onaa yeTa-
nopaena sapmenmocts min/ra)=1,3m [¢cams»] B cpepueMm jad OCHOBHELX
FePUOBKX KVALTYP (mmenunsi, pin, opea, AUMeHA), 0o KoTopoil G npons-
Befen nepecder yposkaiinoetn 3a X1X B, p MeTpEUeCKHEe AN,




JlunaMuka Tpen;ion yposaiinocrn

JumaMuka  yposKailHOCTH 3ePHOBLIX HA Esponeiickoil TeppRTopiun CCCP
aa XIX n XX croaerna (puc, 10) noapoaseT BRULEINTD OCHOBHEIE XapakTep-
HBlE HATEPBAJAL TPEHJIA 38 3TO BPEMAL

1. Mopepopmennblin mepiuo XIX 5., # TeUeHEE KOTOPOTO CPEHAA ¥POoHail-
HOCTH NPAKTHUECKN COXPANANACH Ha OJIHOM y[oBie (eam-3,5, 4T0 COOTRETCTRY=
éT B CPEHEM BedlMiHaM nopaika 4.5—5 wira). Moino oTMeTHTE, U0 B AdH-
ateroil wacTn Poccnn cpeluan YUEEARHOCTE 3EPHOBLIX B TOT HEpPG] TaKme
pe poapacrana [Jlamum, 1966]. Unnako ee afeoMOTHEE amauenua ObiM 3d-
MmerHo BEme (Gogaee caxM-3). Takoe cooTHOMEnNe MO OVLACHHTE B OCHOB-
oM GoJMee BRCOKIM YPORHEM ECTECTBCHHOre IMIOJOPOANA B HaHad LHEI 18-
PHOJ| OCHOEHIA METNIABX 3eMeab, CymMecTBeRnyio podh nrpato I ppuMeHcHne
B aotefeann sagemnoit cneremst. B XX B. 9To cooTHOWENNE B VPOEATHOCTH
epponeiickoil 1 asmaTeRON qacTeil CTPAHLL NOCTENEHHO CMERILIOCH Ha ob-
PATHOL.

2. IMepuoj Megnenioro pocTa VAl HoeTH, HaunHas © B0-x rogos XIX B
W 0 mauada TepRoil MEpoBOil RONNLL Ba 9TO BPEM# CPCAHAR YPOHATHOCTH
FEPHOBEIX Ha TEPPUTOPIN Enponeiickoil Poccun yABOWIACE.

3. Iepmos cuafa ¥ possaiinocT, CRAIAHNROTO C NepROil MU POReI I TpaELan-
CHOI nOfiNAMI, 4 TAKMKE CHALHBMI 3acyXaMin Hatala 20-x ronos.

4 Narencuduranua 3epHOBOTG  3eMJeleand, ocoDeHHO B TEPHON npe-
BOPHHLX IMATHASTOR, B PesyALRTATe Uero Cpeina: VPOYRAITHOCT TTPeBIOILIA
yposeik yposaiinoro 1913 r.

5. Cuan yposaiimocrn K xouny Beankoi OreuecToeNHOn BONHLL 11 B Oep-
Bl nocaeRoeHnRil rofd, xorga B Epponeiickoil 1acTi CCCP Onma cHIBLIAH
Bacyxa.

6. KpyToii nogbes ypoikainocTi B 1947—1976 rr. B 2T0T HEHTEPBAX
BpEMEHH CPEJHAA YPOKAUHOCTE BO3POCHA  Hi Esponeiickoll  TeppuTopun
CCCP ¢ 5 mo 20 w/ra n Domee,

Kax Bpamo us npuBejeHHBX MaTepuasos, Ha HpOTAAEH nepeoil 0=
FORNAE HACTOANIEr0 CTONETHA JBAMAL Halmwofancs cnoaj Tpeiia yposai-
HOCTH, OGYCAOWIEHHBIT PeakuMu HapyumieHumAMu B PasBuTHIl  HROHOMIEIL
Mpn atom Bropoil cnaj, CBABAHHMI C Beankoit OTewccTrenmoil  Boiinoil,
npesocxojua neppetii, Ilo cymecrsy, B (946 r. cpefHAA YpomaiinocTs CHil-
amgack Ao ee yposHA B 70-X rojax mpolloro CTOIETHA, T. €. NocAeNCTBIA
BOMHE, BHMpAXKeNNEE YCIOBHO RO BpeMennoil mEaTe, 03HAYANN CABAT Tpen-
ma nowr ma 80 ner masaj.
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ga XIX u XX B
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Jan woaugecTrennoil onenkn COOTBETCTBYHIero Macimitada afcoaoTHRIX
noTeph sepuosoll nponysumn #a puc. 10 nymrrapos HPOIKCTPANOTHPORAHA
L) JlI-IEIE.‘I“IHD.\I}" JAK0OHY MHHAMHERKA TPEHTA, HAMHAHATL © Fl;]'!}".!{ Il|]Ej'.[BﬂEIIII[.I!I.',
aer (1913 u 1940 rr.), jo mepecewenus ¢ KpHBO PeANLEOTG MOCTEBOCHHNO-
ro rtpeajia. llepsasg napa kKpuBex cxojutea NpRGANZHTEILHO K koramy J0-x
rofoe, a wropag— kK kouny 60-x ropoe. llnomame memsmy MBYMA KPHBRIME
COOTRETCTRYET MacmTadamM adcoNKTHEIX NOTERE 3epHA, KOTODEIE HEeTPVIHD
OUEHNTE M0 COOTHOMeH NI

AM = Am-s (mam. 1),

B ROTOpOM  Am — pasnocts YPORailHOCTH THOOTETHICCKOID H  PeaJbHOro
TPEHAOB 34 COOTRETCTRYWINHE NepHofsl B IUra, & — cpeluAsd UOCEBHAH TIIO-
mwaas B Man. ra, AW — pagopse norepn aepma aa paccMaTpuBAeMEIl nepH-
of B MaH. T. llo mexoTophiM onmeRKaM  MOMEHO NPUHATE  BETHYHHY
$2=T0 s, ra, B atoM eaydgae cooTReTCTEY 0O pacuer maer amavenme AM
A nepsoro nepnofa = 180 man. 1, a pas sroporo = 700 aam. T.

UYrods narasjno npefcTaBNTL MacwITaGH HEBOCHOAHNMEIX MOTEDH, BE-
paikaeMeix nocaefseil nudipoil, HanoMENM, YTo cOBpeMeHHHIl VPOREH eiie-
FOANEX TOCYAADCTRENNLIX 3akynok aepua B meaom no CCCP ounennmaercs
Beqmnnol mopagka 90 wan. v [CCCP s unnfipax » 1976 rony, 1977].
Hanboaee wpynustii nemobop asepna n 1975 r., O0YCNORACHHEIE NHTERCHBROM
3aCYX0il, oxpaTwemed Goabmyio wacrn aepmosoii somst CCCP. mo CpaBHe-
Hi co cpellEnm BanoBeiM 3a 1971—1975 rr. cocrasun cherme 40 sam, T
[rau me]. CrenopaTeanno, nosydennas snime muhpa n T san. T aepua
COOTReTCTRYeT nocnegcremaM 16 raknx asacyx a2a 20-mernwit mepmog. Dro
PABHOIHAYHC BeTWMiHe MOTEPh 3epHa, KOTOPHEe HMENH GH MecTo, ccmm O
30 YKA3OMUBME Nepuoi nogolHad 3acyXa OXBATHRAIA OB BCH BEPHOBYID
aony CCCP no menwmeit mepe 4 roga nz 5 ger. Tasnu ofpasos, MocIencT-
st Beamkoit Orewecrsennofi mofinm » otnomennn cnmskenms VPOBHA 3ep-
HOBOIO NPONIBOACTED CTPAHLL HAMHOTO NPEBOCXOIAT TEOPETIMECKN BOIMOE-
HEIE YPORHN TOTeph Aaike 3a c9eT Hanbodee ANOMAALHMX TPHPOTHO-IIN-
MATHYECKHX KPHINCOR,

"ACCMOTPUM JIMHAMUKY TPenos IePHOBMX 3a 1945=1970 rr. Kar yua-
apBazoch wamu panee [Paymep, 19766], aa avor nepmon XOPOIIYIO ANTpoK-
CHMALUMI0  TpEHOA A YPOMEaliHocTH RCeX 30DHOBLIX o FepHoboDoRKY  Ha
repputopun CCCP naer caemywomee seipasienie:

m (T) = mq exp [p (t — 45)], (70)

riae me=06 mira, f=0,035, t oreunTHBacTER B rofax or 1945 r. (1946, 1947,
1948 rr. w 1. ). Cormacmo aroii dopMyie, BeanmuMEA CpeHEro TONOROTO
HPHPOCTA YPOKAllHoCTH TakkKe NHaMeHANACh Mo IHCTIOHEHIUATEHOMY 34K0-
Hy 1 Boapocaa ¢ 0,25 u/ra B mawane mepmoma no 0.55 1w/ra ® ero KOHIE,

Ha rpafure (pue. 11), XAPAKTEPHIYVIOIMEM JQUHAMEKY TpeHjga yposuaii-
HocTu seproBwX mo CCCP » nemom, mymrrupoM norazame ero YTOMTHCHAOS
nonoikenwe aa 1971—1977 rr., woropoe ayume ANOPOKCHMUPYeTCH  ANHed-
[0 JABHCHMOCTEN ¢ BeAWdHHON  roguumore  npEpocTa VposaiinocTi
0,15 w/ra-rog. Heworopan crabnamsamun Tpemaa B a@aunTeILHOI MEp
ODYCTORTCHA PEIRNME 0T PHIATETBHBIMI orhIoHenmAMr & 1972 n ocofenno
B 1975 r. Ilynkrapom jamnm sorpfawimues Tpenus, ROTOPHIC XapakTepuay-
10T MARCHMAALIYI0 BapnalelsnocTh cpegmedi Tempemmmy, [a rpathuke mo-
RAadanma o BARHCANIAR OT TeMna POCTA cPefiHEll VPOMRANHOCTH 1 ero HaMen-
THBOCTH BEIHMHNA T, — Pa3HOCTH MEKAY ToA0M IIONORATENLEOTO X rOI0M
OTPHIATCARHOIO JKCTPEMYMOB OJHOIO ¥ TOrO0 Ke ABCOMIOTHOTO AHATCHNA
ypoiraimoctn (M (t),=11 n/ra), NPHXOIAIMHMICH COOTBETCTReNHO Ha 1958
n 1975 rr.

Han Esponeiickoii teppuropun CCCP TPER] MOCTPOSH WO OCpeIHeHHLIM
AAHEMM  VposEalinocTn Ha  Yipande, Cepepnom Kapkaze, B Iopomsne n n
Hentpaanno-Yepuosemmon paiione, B KOTOPHX COCDENOTOMEHA TTONADIMIO-
Mam MAcTh MOCERHMX TAOMANeH W DANOBOTO copa IePHOBEIX B 9T0l wacTH
crpanst (puc. 12). Jlaa nocrpoenma Tpenaa jaaa  Asmarcroii wactn CCCP
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ICMIOIBIORANLL JalHEE 10 YVMERAIHOCTH O3NMOi N ApoRol Inmennius B Ra-
aaxcrane u Janapuoi Cndonpn (ewm, pne. 12, 2),

Mo 50-x ropon yporedbs cpefHell YpomaiilocTn Ha Beex oTnx TEPHTOPH-
AX NPARTHMECKN CORBNANAN, HO 3aTeM OH Haval B esponeiickux paiiomax
AprOBOI 20HB BOIpacTaTh Oodee peako, wem B Asmarckoil wactn COCP,
Haunman ¢ 60-x rofop pasnmums Meaay HuMp Bee Go0ee YBeTRTHBANNCE
nanboaee Huakne yposkan B Esponeiickoin wactn CCCP peerna BEIme Ham-
Dogee sucokny B Wasaxcerane n 3anmamuoii Cnibnpu.

Ha arom ke rpadure (em, pue. 12, 3) npeperasnen Tpeng yposaiinoctio
GRAMMON IMIeminL 0a TI-:I].'HIIIQ-_ XNAPAKTEPUAYIOMIT Bandolee BLICOR e ypio-
WMANHOCTH XAeOHRY A TAROE B 000 LIIGM PETIONE ¢ OTHOCITET LD {i_-““-r;.,.p"_
ATHRIMEL WIIMATIIeCKIMIE yedosudamn.  Cpeinee  uamenenne  yposmaiinoeTi
BEIpaKaeTeH Beanuannoit 0,75 w/ra-rof, 910 SBIAETCH BeChMA BREICORIM TeM-
OM NPHPOCTA,

Hakonen, pue. 13 nanwerpupyer Tunmasiuky cpefiei VpomaiimocTi oal-
smoii nmennns B Moagasekoit CCP u n Mexenwe. [Tnmasmma Tpenga » Mex-
CHEC HETHETCA THINHYHLM TPHMEPOM ero pocTa B YCIORHAX €300eHoi peRo-
OIS, npeEle Beero aa cuer adderToBnoil wpparampn W npEMeneHis
BRICOROY poskaiinx  peancrentunx  opy  [Wellhausen, 1976]. Cxommsii
XApaRTep obeNX EPHBHX O3HAYACT HATHGHE AHATOTIITHEIX VenoBpmit m B
Moamanu.

Roaebanna ypoaiinoern wa Exponeiickoii
n Asnarckoii repputopnax CCCP

Oenopupie ocobeRHOCTH MHOMOICTHEN HaMen HROCTH VposEaiinoeTn  aep-
nowwx B Emponeiickoil w Aswarcroit wactax CCCP xopomo neanimores npu
AHANNIEC PAJIOB, NPeICTABICHNLX B BRI UnAekca ypowaiinocrn (pue, 14) w
mnyasenoii gyakinn (pue. 15). Napaxtepnms  eyiecrrenune pasInna
B aMIINTYAax Kodebanuwil n oDONX 2epHOBMX  Pernonax SepHoBoil  30mE
CCCP. Ony ofyeaoniensl peakuMi PAaaiimauaMiy B pedknMe VBTaRHenns I,
KpoMe Toro, paszunnei » alcodoTHoM YposHe yposmwaiinoctr, Pme. 16 wimo-
CTPUPYET JNHAMUOKY CPeTHIX NATIIETHNX I0AYeHWl CaXnjo WHJeKea ypo-
waiinoetn » Enponeiickoii wacrn COCP aa XIX »n XX ne., noayuennsix nmo
OTHOMEHND K S-JeTHEMY WHTEPBANY, 38 KOTOPRIT UPUAATH  [ATIACTIN
1801—1805, 1806—1810, ... 1966—1970, 1971—1976 rr. OtmeuacTca sBHOR
npeofiaafganne NATHASTHNY Nepuojon ¢ oTpuuATenRHEM cadbio (21 mwa 33),
s ROTOPRX XapakTepno naduwsne rpynmupoeos no 2, 3, 4 u 5 natnaerox
mogpag. Hueao narnaeror ¢ nogomnTeaIsnmMM caasio — 12, ¢ SHYACRLIMS — 2,

Craaskenmas  dynknua  cnextpainmoil WIOTHOCTH  1I8  NOTHOTO psTa
vpossaiinoctn ® obonx  permonax  (ETC, 1848—1075 rr., ATC, 1881—
1975 rr.) npeperanaena wa pue. 17, npuaeM cevenmAME HANECEHL IHAYCHIA
FApMOHNE, COOTRETCTBYINHE NeTnM amadennam ger (t=2, 3, 4..roga).
hpusste otamwaiores raappeia ofipazoM Tesm, 9To MAKCHMYM JHCIEPCHE Ha
Enponeiickoit reppuropun CCCP orsmewaeres n HATepRATe 3—5 Jer, Torma
kak B Aamarckoii waetn CCCP wa atvor umtepsan npuxomnres MITHITMYM
cneRTpadbnoi yormm, OcnoBnoii MAKCHMYM 300CL WMEET MECTO npH T==2
roflas 1 Bropuanmii npiu T=7—8§ rogam. Caenyer oTmernth, wto ma Enpo-
nefickoit Teppuropmn CCCP pas weero paga (r, e, aa nepmoy 1801—1075 rr.)
TAKIHE OTMEUASTCA BTOPHYHEIN MaKCuMyM npn T7=7-—8 romam, ofiycaonzen-
HELT BARANNEeM HOjJee LINTEARHEX IMEAOR B NepBYio notosnny XIX B

CHan IVTH MOAGHATEALHON Il OTPHHATeNLHOR SacTeit pAgoBR, T. &, NWOC-
ACAOBATEARHOCTE €T ¢ NOBBIEHHON W NMOHIGKeHnoil ypoikaitnocTnio, mpe-
oipazosannsx no Popayaasm (14) w (15), OOHAPYIRIBAST CVIECTROITOR
MPEREMTEHIE CPINNX OTPHIATONRNLEX Jucnepenii & ofollx  permomax  wajl
MOMGRATCI LT RIML, T":l{‘rlpvr-:l,z-.'u'-mm HX MO YacToTaM TakiHe HeCKOTBKO pas-
o, Ha Esponeiieroii reppuropun CCCP wycer mecto tenienmms npe-
ofixamammo s S(v)- MAKCHMYMa B BHCOKOYACTOTHON OGIACTH CHORTPA
(t=2+4 roma), Torma war mus S(v), MAKCHMYM HMEeT Mecto npu T=4 ro-
Tam W T=T7—8 Tojasm, T. ¢. OTMEYACTCHA CABHF B HUIROUACTOTHYI O0130TE.
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Pue. 14, [lnnavMuka nnerca yposainoctn, menpeodpasopanuniii pam
j— Enponeficiean eppurepui CCCP, 2 — ASWATCGR TeppuTopi COCP

-H'T':.l

+

L resn

Pre. 15. [lnnaunga muierca ypomaiimocrn, npeofpazopammuii pag 1 m 2 (ow. pue. 14)

Munan cropaMil, B CTATHCTHYECKOM CMBicHe Wa Esponeiickoll Teppuro-
pin COCP mommkennan ypoRailHocTh NMeeT TeHIeNInD K 2- d-nerneit MHE-
AMTHOCTH, A MOBEIMCHAAaA — K 4- B T—8-1eTnei.

Ha Asmarckoii teppuropun CCCP  (Cpepnmssii  permon) MaKCHMyM
CHERTPa JIAA MOAOHMTEARHOTO PAJA OTMevaeTed npn T=2 rojad, npuies
pazanna ey S(v) . um S(v). nepenmra. Marcimys Slvl. cumemaerca B
ollacTh Dodee BLICOKHDX 4actor, n sHadennd S{v)- npm =6 ner peaxo npe-
pocxonar S(v),. Taxum ofpaszom, » Asuarckolt wacrn CCCP 2-3-nernas
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Pue, 16. [lunaMura DATRACTHENX CANBIO0 OTHOCHTRILHON ypoEafimocTm ao B
poteficuoli Teppuropnm CCCP n XIX n XX nn. P PROBEL I

Lyl
a0l Pue. 17, ®ynruna COeKTPAALEOR 1I0T-
HOCTH HAENCA YPOMANOCTH 3epHORRX
a4 a — moHEl pan; 6 — nopdmesdEadll [4) @
nrnpmeHAoll (=] ypowsafinettn. I — B
a0 ponefckan  TeppnTopin  COCE. =07,
-l {42 II — AamaTcran TP TR
COCP, 04=0,20, g-=0,36; T=12,... (rogm)
S :
3
o
Sy
el Py F
ST -
&
M .
200 u
& - # ; J |
7t ' T : it
il !
lﬁ? : | | | | ‘r_.-r"r "'“ua-':'-ﬁ"-\._“_..-—____.—.._,.";;.
: | ' | : : ) B 28 .I!!-'l' i':'.'f" Kr 45.-_'-'" F=prl¥
ot AP+ S B B 7 B} 27 ¥ EF & rog rig

= V= :'F &

IHEANYHOCTE NPOABIASTCH NPUOIHANTENLNO HA OUHAKOBOM YDOBHEe JUCHEp-
CHI KAk JOA YpoKalinsix, Tak o O HeyposKaillnwIX JeT, TOrJa KAk B OTpH-
nmareasHol obaacTn Goaee pmTeabusie nukaw (6—7 aer) nMewTt Appoe mpe-
obaaganue. B moaoce 4—5 mer ormevaercm mMummmysm orpumarennHoit jme-
IepcHi, KOTOPHID B 3NAMHTENBLHON Mepe OnpefedfieT TAKEe MITHHMYM
Jucnepenn ua Aamarckoii rteppuropun CCCP nmoamoro paja ma Toil e
NACTOTE.

Taxum ofpasoM, NOIEEIT 1 pasiegbnblil anaJuasl CHEKTPA  BHABIAOT
coenumieckne  ocoGeHHOCTH  CTATHCTHMECKOH CTPYKTYPH DANOB HEJIEKCA
YPOEAUHOCTH JIAA eBpPONefickoro M A3HATCKOrO 3ePHOBLIX PerioHOB.

Pre. 18 BATOCTPHpYeT HEKOTOPHIE BIAHMELE CTATHCTHMECKHe Xapak-
TCPUCTHEN CPABHUMBIX pAfos, DBelgcTsennas wacTh Ba3auMHOIO CHeRTpA
(car, pue. 18, @) pan noamoro papa sa nepuwox 1815—1845 u 1881—1976 rr.
ODHADYRUBAET HAMMCHLIING BRIAN B3auMHOH KOPPeaamum Memay Hpoinecca=-
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Pre, 18, Baawwmsii coexrp m dasomue onenkn ypoumcaiimocrn ma Enponeficioft m Aznar-
ckoit Tepputopnax COCP

4 — YOI BRANMITe CHCHTPA WHASKCA YpomafinocTn gan ETC — ATC ma nepray 1881—1876 ree
fi — EnEETHAALTEL: GIUEMIE PaaEOGTI din mponeccoR yposeaRmooT maa obenx Tepparapedt, moe
Biv) =0 mponeee wa ATC emepemast nponece ma ETC

Mu na Epponeiicroit m Asnatcroii veppnropuax CCCP npn t=5-9 romaw,
i MUHEMAJTBHLI BREIaZ WMEET MECcTo B MOTepsage 2—4 roga. Cnexrpaanmasm
thynkiua paznocrn das » espomefickoii m asmarcroll wacTax ACPHOBOI 30HED
CCCP (cm. pme. 18, 6) BuABIAeT onepesenie nponecca B HepBoii 13 HUX B
nuTepsage 2—6 aer npnm MakcnmMaIRHEX anavenmax O (v) » auanazome
2—4 rona.

Jas onpenenenms cOOTBETCTBYIOMEre COANNTA B BONCMNHEAX BT MOHHO

& B {v)
HEMOARIOBATE COOTHOIMeHme OT =— e Magcnmaneroe apauvenne 8t co-

Crapaner okpyraesno 1 rox. Heckomsko meas xapTuma wsMeer mecto mas ha-
AOBLIX OHOEHOK PAZEILHO IO PAJAM B DOMOSKITeIBHON 1 OTPHIATEALHON Ya-
CTHX, T. . 1A ypoiRaiineix o geyporaiinmx aet (tada. 4).

A PALOE B OTPUHATeARHON ofaacTn (Heypokaiinmx ger) Mponece Ha
Esponeiickoii Teppnropun CCCP, Tax ke Kak o 41 moamoro paga, onepe-
#aer mponece ma Asmarckoil Teppuropau CCCP » amanasone 2—11 xer, TIHiI-
ueM MakcumyM Qyngnmm O (v) npuxoInTes Ha sHAYEHNA T=3 ;@ T= oA,
AAH ROTOPRX COOTEETCTECHHO 0T HeCKOALKD GOIBIIE 1 roga. B nnakowacror-
HoM juanasome T=12—16 ropam gymrnua pasmoctn das memser smak, T. e
nponece B Esponeiickofi wactu CCCP no cpaemenmio ¢ ee Asmarcxoii wacThio

Tabanma 4

Coextpaasman dyusnua pasnoern das na Enponeiickofi n Aznarcroi
Tepparopuax CCCP jas pajon ¢ noBMIMensoi o noumenmnoi VposkaiinoeTno

Taftes
Xa JET ¥

SR 2 | [ 4 b [ 7 g 9 i
¥pomadinue roge —183 | +1,80 | +1.81 | —0,82 | 0,23 | —-0,02 | —0,10 | —0,07 =018
Heyposmaiinse romer +007 | +2,81 | +1,95] +0,60 | +0,77 | +0,23 | +0,00 +0,19 | +0,30

Pomm

XapaxTep aer * i

i1 12 i3 | 15 1& 18 il | i
Ypomwmaiinse roge 048 | 038|-=055|-065 =11 | =072 | +0,27 | +0,20
Heypomaiioste roges +H073 | =001 | =047 | =040 | —0,32 | +0.24 | +0.75 -, 04

* 3BAE ad@ QUNATAET, UTO NPOMECE §n Eppomeficsofl ropparopin CCCP onepescact MHLECE B ASR=
ATcHol sAcTH.




TaGammn 5

CraTHeriieckie XapaRTepueTiiGg WEMenTnBOCTI Y POAEACT
nma Enponeiickoii reppuropnn CCCP

Hurtepnans e
MoxmaaTeENs 1580— 1650 — 1871 — 150 — 75— 1760=] 1741 1781—
1Gi0 Lt 1680 1710 1540 176G} 1780 1800

VposkaneocTh 3.5 3.15 330 A.10 3. 72 380 | 440 | 332
L, A

az. 1,38 152 1,63 a1 282 238 | 344 128

i 118 1,23 |2 1,76 1,68 1,53 | 1,85 | 1,13
eg =™ g 35 a0 34 43 45 40 |42 |34

il

Haunnaer aanasaueare. B ocpegmesm jmanasone amavenun O (v) memesmgm,
T. €. B OTOH HOI0CEe 4acToT ¢iBur mo dase nparTHaeckn nesnaunM. B ypo-
daniee roget npn t=2 rogam npouece na Esponeiickoii Tepputopnn CCCP
OTCTAET OT nponecca B A3narcroil vactw, a jan t=3—4 rogam, naoGopor, ome-
pestiaer. B oo amanasone amar cneRTpasbHoill dynRmmm pasuocTi chaza oA
ofonx pagos cosmapaer. Hamman ¢ =5 rogam u o =20 rogam ipyniIna
ﬁ{"r‘} HMEST OTPHIATENBROE 3HAMeHHE, NPHYeM MUHEEMAJILBHBE BeJIMHIL OT-
MevawTea B amanazone b—11 aer. B nnakovactormoMm amamazome cOBRC 1m0
1I:|il1'll.' HBHOE I_H_'I.'Ipi:'I_ETE'"'T_

Taxnm obpasom, maudonee cyUeCTBeHHON 0CODEHHOCTLIO ARTAITCN Miak-
cuMyMBl (Daz0oBROro CARNTA B ANANA30HE MAALX BOMHIHE T W RTOPITHOR
RoapacTane ero npu Goanmmx apavenunax v (14—16 xer). B gmanazone 5—
10 zer eppur no daze npagTHYeckn OTCYTCTRYET, T. & B HTOM BPEMeHHOM ITH-
TEPBAAE, B YACTHOCTH, Handojee BEPOATHO HAJGKEHNE DECTPEMYMOB COOTRET-
CTBYIOILErD dHaKa. XaPaKTePHO, UTO B YEAIAHHOM JHATIAZ0HE BelllecTReHHAR
ACTL  BIANMHOLO CHEKTPA HOJHMX PAROR TAK#e HMeeT MaRCHMANLHER
AHAMCTNA,

Anannz Gyurnmn KorepenTHOCTH JAA NOJHOTO PAA NOKASBIBACT, 9TO OHA
useer craboamamuMpie Beamanns (Makensys 0,32 npu 1=>5 rogam). Croasken-
Hple SHAMCHHA ABTOROPPLIANMOHRON yEKDUN aa8 Beex pajos XapaKTepi-
aywTen semrmnamy =0,01-0,02 npn mavansnoMm eapure =2 rogauv u jance.
Caeposatensno, caM npomece Koaedanmii HHI0KCA YposainocTH MoMeT OGLITEH
HASHTHOUIHPOBAR KAK HeROPPeXN PORAHHE MAPKOBCKIIL NTPOIece,

Masm wayuenns wasmenunpoct BHYTPEHHEH CTPYRTYPM DAJa yposkaiino-
et Ha Epponeiickoit reppuropun CCCP aa Goaee PAHEHE MepHoTsl OBLTH He-
NOB3OBANEL COOTBETCTEYIOIINE HCTOYHNKH, YOOMAUYTHE BBIIIE, 10 KOTOPRIM |
G onpejedensl cTaTHCTHYeCKHe NoRazatean aa 1650—1800 rr. (raba. 5).

Aucnepens yposmaiinocrsn, ofycaopanBaeMas rIaBms oD pasIoM  MOToJHo-
RANMATHUCCKUMI  hakTopaMu, peckMa  BEicoka.  Roadpduument BAPHA T
ORAIGIBAGTCSH MOUTH B :i_ kel BEBIEITE, "Tend CD-DTI!I':"I'A!TH}"JEJUJJ‘II'! BEeSTI il JLTA TEX
HE paiionoR, 11PN M ke HEKOTOPLIMI CHOeIHAdNCTAM [ﬂﬁl-mﬂ_ 1949: Tla-
cop, 1974]. Drn pasanums copsansl, ojHAKO, ¢ TeM, YTO NANHKe 33 HCTOpI-
YOCKUI NepHol B oCHOBHOM XAPAKTEPHAVIOT YCJIOBHA 10 OTHEILHBIM HeOO L
MM XO3AHCTEAM o H¢ OCPeIHEHBI B UEAOM IO TePPUTOPIN; oban Rapia-
Oeasnocts paga aa nepnog 1650—1800 rr. menmercs HecyueeTeenuo, Omna-
KO MOGRIO BRJIEANTL WATEPBAIL I B neproii 1 propoii nososnnax XVIII b,
VI ROTOPRIX OTMEUALTCA HEKOTOpOe NoBEINeHHe woadwpuienta B [ A I,
Boammixno, ono ofyeaosimsacetes HEROTOPEIM YU9AUICHmeM 3acyX B 3TH Tojsl.

Aaa anaanza sEyTpennei crpyRTYpH paja yposmaiinoern v Erponeiickoi
tacr COCE sa XIX w XX pp. veasanowii prme HHTEPRAT ORI moapasae-
JEH HAa HeCKOILKO I|!"]ll'|l]..'l;l::IHr CN I T e H O fJT.'||!'I-IIHhI]I:II!|H"‘;|-'|' 11 _'I,,f]'"'"”"r_p CTa=
papraore orkanogenus (taba. 6).

',"{.'ummr-]um, aTo OOULAA TeH eI pocTa yposkalinocTn 3a nepuog ¢ 1870
mo 1976 r. npusoanT W K COOTBETCTRYIOIEMY NOBBIICHIK aAlGCONIOTHOMD OT-
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RIOHeHNA B 2—3 pasa Opiu MAKCHMANL-  Spy)
Hoii  aMoanTyae Kodebammii 8 w/ra
(1975—1978 rr.). Jlaa yrazannmx ne-
pHofioB GBI BRINOANEH CHEKRTPaILHBL
AHAIH3, Pe3VARTATE KOTOPOra  TIpei- 200 1=
ecrapaens Ha puc. 19 Hanboaee cxon-
HOH CTPYRTYPOIl CHERTPa OTANAKTCH
ppesennue narepraast 1801—1832 w
1891 —1946 rr., 18 KOTOPMX XapakTep-
HO HAAMANHE MAORCHMYMA COORETPpA B I00-
Joce 4—8aeT, B oTAMuNEe OT NNTepBAIA 90 |
I947—1976 rr., 1A KOTOpPOTO MaKcH-
MyM npuEXOauTCA na =2 rogaM, a =

mogoce 4—6 AeT OTMEMAETCH MITHIMY M b ] B 380 O Ry
eneRTpaasioi naornoct, laa unrep- s654 J 2 , sodsi
Baxa 1871—1800 rr. xapakTeped [ : !

CHeRTp «0egoro mWyMas, a JJAA WHTEP- . T g;:,g;' L T,

pana 1833— 1870 rr. MmakenMyM cloKT- g L A B

pa cMenen B HHIK0MACTOTHY 0 0DJacTh

(r=6 aer). Taxum odpazom, pas nep- Pue 19, 'i':rnqh'u:::t :b:g:::}:g;l:tn;ﬂngﬂﬂ-
. 2 b 3 WLk i by 3 i HE

e O BH T b XIX B. xapaxrepno npe- .Ijln:lrllllli:L:'i:c!:ﬂ}'Eu;Hn|"|I1|-|::|:'I'I| 1] F:H]:nzll:ui'[-

ofiapanne Dojee JANTEABHBIX IHKIOR oo repputopian CCCP aa XIX—XX Ba.

B Roae0anNAX NHASKCA YpPOo:KaflHOCTH & a— 18M—1832 rr; 6— I633—1B70 rr; o —

0 CPABHEHNI0 © OCTAIBHON “ACThID IIT'E:-_TLI—!HMI rr; @ — IB94—1046 rr.; & — LMT—

PRfA, 1To ORLI0 ODHAPYHEHD HAMH pa- il

wee [Paymep, 19766].

Iponapeennsiii  anajinz No3ROAACT BHJASANTE Ranboiee XapakTepHne
qepTe B ofuesM coexTpe godedbannit za peekh 175-mermuii mepuog. Oopepenen-
Hulll MHTEPEC B 9TOM CMBICAe NPEeICTaBaner Oodee 4eM NOAYBCKOBOI 1epi-
o0 — woner; XIX B 1 neprag noJoBMHA HACTOANLErd CTOAETHA, XapakTepu-
ayimuiica panbojes RRICOKON NAMEHMHBOCTRI WHIEKCA YPO:KAIHOCTH W MeT-
KO BRPAGKEHHBIM CHEKTPOM.

PaceMotTpiiM HeKOTOPRIC CTATHCTHMCCKNE ONEAKN BROpOCOR  cayuaiinoro
npoitecca wa Esponefickoil m Asumarckoii tTeppuropunx CCCP, npusegennnie
B Tabx. 7.

Anaanz Tabna. 7 CBUABTEALCTBYET 0O TOM, 9TO BepOATHOCTL OTPHIATENh-
HMX BWMOPOCOE BHILIC, MeM NOTOENTEIRHBX, NPAKTHMECKHN I8 BCeX 3Have-

Tabanma 6

Crapjaprasie oTEAGHeNNA ADCOAMTHON 1T OTHOCHTEALHOI
yposainecTn 3a XIX-XX e,

Il pwn 1

InmaaTens
1501 —1832 rr. 1B33=1570 rr.  |DRTI—1590 rr. [1800—1946 rr. 1947 —1576 rr.
Szt 0,10 0,16 XL 16 i, [
O (1), Ofra (40 0635 {040 1,10 1,20

ki T, 1, KpoMe TOro, GoJee BepPOATHO, 9TO OHN O¥AYT UMETh GOJABIIYIO JIAN-
TeasHocTh. B omell npneojaTea Takike Spavenns BepOATHOCTH TOTO, YTO OT-
PHUATEALNEe ILTH TOAGEITeARHEe BROpock 2a yporens 10% » Esponeiickoi
gactiy CCCP n 2a yporenn 20 % =& Aamarcrofl wacrn Gyayr nponcxojurk of-
HOBPEMEHHO, NpPHHeM CcOBRNAJeHIe OTPHIATeARHMX oTEIAOHeHnl nueer Douee
BRICORY K BEPOATHOCT ],

L’l'E'PDﬂTH“ﬂTh BRI L\'I‘HIH\'EHI I 11 I_i. L II”,'[FIH_!l [:I,"I_II[:I]!I'Il_!Mﬂl:lllﬂ i B
Egponefickoii 1 8 Aanarcroii wactax CCCP cocramnaer cooteetcreendo (0,06
i U], Torpa Kak BEPOATHOCTE PE3KOTO OfUOBPEMENHOTO Helopona Ha obenx
‘reppuTopuax — U,15, a BepoATHOCTL OJIHOBPCMEHHOTO HeYPO:KAA B TedeHne
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Tabawma 7T

BepoaTHOCTE BHMOpOCca Pasandnoil POIOENTEIMIOCTE BIDE WAH HEe
AFANNOTO YPOREA YpoaiinocTH

Hpomea ik TeIb e TE CYMECTROBAREA BEGpO-a
¥ poneans Tc JeT Noapan
OTHAGHE-
TeppirTapin HIlA OF
g e i 2 3 & 5
Exponefickan TeppRTOpRA
CCCP + 10 0,25 0,04 RIS 0,00 0,00
=1 030 0, (K 0 0,00 {0, 0
+210 LRI LNLS] 0.0 0,00 {0,
=X (1,08 02 0,007 i, (KD 0,0
+3 (), CH) 0,0 .00 {0, 0 0,0
=30 0,03 0,43 0,00 0,00 0,00
ASNATCRAS TePPUTOPIS +20 0,32 007 002 0,0 0,00
ccce -20 | 036 0,09 0,03 0,01 0,00
5 0,04 LA i, {(n, (D LD
= ol 0,05 (K 0,00 i, a XL
Cunxponno na obenx —10 0,15 0,03 0,005 0,00 0,0
TePPRTOPIAX =30
+10 | 0060 | oo | 000 | 000 | 000
+ M
Tabamma 8
Jannenmocts ocpegpennoro napaserpa & (1/rox) or BpeMesnn
HuTepnais e
ad Cpen-
A Ei RAG 1851 15876 1924 1026—] 11— s
2% . 1825 | isso | s |1sbe | 1a35 | 1950 | 4074
Enpomneiicran =10 0,24 0,36 0,32 026 | 036 | 0,24 | 022 | 030
E'i!z?[‘fm“"" +10 0,20 0,28 0,25 024 | 032 | 0,28 | 0,20 | 0,25
AamaTcran =2 Het 0,30 * 041+ | 035 | 0,36 | 0,42 | 028 | 0,36
&F LRRL LD 42 bt 027 032 0,30 | 028 | 0,30 | 042 | 032
M

®= 3n 1815—1B456 rr., B0 manmus C. C. JIyveawesa [1063].
& ocneiEan ofenen.

2 aer noppag — 0,03 (npusmepno 3 pasa g croderne). Taxyo e pepoATHOCTE
uMeeT oTpHHaTeabunit smbpoc aa yposenn 300, Toraa Kak DHOMOMHTENBHLI
pRlpoc 34 TOT 3ke ypobenb 3a sech 175-mernnit nepnog we mabmopames, 06-
Wi BLEBOJ, DETeRAOINE 03 apaauaa tabn, 7, 3aKI09aeTCA B TOM, MTO TP
COCTARTEHNN PAfA 24 JOCTATOYHO JUIATEIRLHEI WHTEPBAJX BpeMeHd caeayer
CYNTATHCH € TOTEPAMH YPOHKAfA B TOAM ¢ OTPHHATEALHBIM IKCTPEMYMOM, KO-
TOpEIC He MOTYT OHITH DOAHOCTEID CKOMIEHCHPOBAHKI 33 CUET JeT & NORL-
MEeNHol YPOKAlHOCTRD. AHATOIMMHAA TeHIENIHA NPOCAMKEHBARTCA 34 NOC-
aejgpee 20-geTHe B YPOKAMHOCTH O03MMOM NUeHHIH He TOALKO Ha TEPPHTO-
pust CCCP B neaoM, 0o 1 & oTjeabnsix aeprossix pafionax [Yaanona,1975a].

HNamenensne napamMerpa A, XapakTepHayiomero INIOTHOCTE [HOTOKA JKCTpe-
MYMOB YPOSHAIHOCTH, OCPeHEHHOrO 10 23-JeTHAM, XAPAKTEPHIYIOT Jalibie
rabn. 8.

[pessae veero odnapy:RUBAGTCA, 9TO BEJANYHHA A TOIGKHTEIBHLIX 3HA-
qernil B cpeiies HecKOMBKO HHMKEe, YoM OTPHUATeIBHMX; JWIIbL B JBYX CAY-
yaax (1926—1950 rr. ma ETC » 1951—1974 rr. sa ATC) umeao mecro ob-
patooe cooTHomenne, Kposme Toro, yKasaHHBIL NapaMerp lasie OpH ocpe-
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Pue. 20, Oynsnus DAOTHOCTH PACOpefienenus HOTEPBATA MEHRY ABYAI DRCTPEMYMAME
Y POoEa il HOCTI

a — Epponefician repparopan COCP, 6 — ABEATCHRA TARpATORRT QCOP. ] =— oTPMIaTeasueEe axcT-
pesya: =—10% ma ETC u o — 5% gin ATC 2 — NOMMEUTONLUME JECTPEMYM TOM L UL

HEHNN 33 JOCTATOMHO NANTEIbHBil nnTeppax (25 mer) He OCTALTCA MOCTOAH-
HEM, DPUMEM MOGKHO OTMETHThL HEHOTOPYW NEpHOIMHOCTL Ero HaMeHeHnA
BO BPeMEHI.

Tarus ofipazoM, BeAUYNHA NOTORA coDRTHIl, CTPOTO TOBOPA, BE OCTAETCH
CTANMOHADPHOI, W caM NOTORK HE ARIAETCH T POCTEImn. Opnakxo, yINTHBAA
He cOumEoM Goapmme pogebanns napaMerpa A, MOGKHO B NEPBOM npubamsKe-
HHP pACCMATPHEATE IMOTOK IKCTPEMYMOR ypoaiiEocTH KAK  CTANHONAPHBI
noTok  cofeTHiL

Ha puc. 20 npefcTanieHsl IJAOTHOCTH PacTipefielenud HHTEPBATOB MeH-
AV ABYM COCETHNMMH BKCTPEMYMAME YPOAAliHOCTH. Tlaa Esponefickoil wacti
CCCP orpumaTeabHble SKCTPEMYMBL  WMEHOT BREIPAKEHHBI]  MAKCHMYM OpH
1=2-3 rogam. [TodoiKuTe bHRe DRCTPEMYMB HMEKT TPH MAKCHMYMAa (npu
=0, T=4 m =10 aer). las Asnarckoii nactu CCCP wpunas pacnpepelrenus
IKCTPEMYMOB OpROMGHACTCA K NPOCTOMY TYACCOHOBCKOMY CO  CHBIHTOM
T.=1 rog, 7. e.

f(v) =h exp[—h(r— o). (71)

[IyRETHPOM NOKA3AHO TAKOe pacnpefelenne, BRMICTeHAOE: NP A=026 m
1,=1. Xapakrepno Tak/ke HAINYHe BTOPHTHOTO MAKCAMYMa NOIMHETEALHOTO
akeTpeMyMa npn T=0 rojgaM, cOBnajamlers ¢ TakHM e A Enponeiiciroi
repputopun CCCE.

Kak yiie YKAIEBAAOCL BRIME, NPHMEHEHIE NOTOROB cobmrmii THma [laan-
Ma — Jpaanra (Tak HA3EBPacMOe NpoCENBAHNE NOTOKA COOBITIN) MO3BOIACT
OnpeIeaNTE HeKOTOPHIE OCODCHHOCTH  HMePefloBAHMA  IKCTPEMYMOR PA3IHOIO
aaka W wETencHBHocTH, Onpenegenng napaMeTpa NpOCenBaRiA ORUIO BHIOI-
HEeHO JLIA MepeloBaiif HeyposKalluex JeT ¢ ypoBHeM =+10% u =+200;.
bBrino YVOTAHOBIEW0, B MACTHOCTH, YTO CaM NOPAJIGE MOTOKA MEHASTCA ¢ Tewue-
auem ppemeny geperyaapno. Hanbonee xapanTepHa cHTyalimd, ROTIA HACTYII
sdenme pesioro mepobopa (—20% ) usexo mecTo mocae 4—35 cayuaes —10%
Hepobop.

Ha puc. 21 npencrasiennl 3aROHOMEpPHOCTH “ePelOBAHNA NOTOKA NOJI0-
AUTEABHKX W OTPHIATEABHEX dECTpeMyMos ypomaimoctn B XIX u XX wa.
Ha ropmaontanbuoil oty NoKazansl nee cOOBTIHA B XPOHOIOTHYECKOM IOPAI-
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Pne, 21, ToTok acTpeMyMoB VPERAIMOCTE @ PpAcTpeqeacine Wepnoion ¢ NOCTEIM 0
CAOMRHEIM TOPEORANTEM cODBTHN B MPENeTas KGRI 3 mix

7 — SHCTPeMYMM OTPIIATEILNME, £ — T0o woe, BoAowATeanme (0% \a ETC mn 20% ma ATC): 3 —
GEpCNOBANNG BHCTPEMYMOR mpocToe; 4 — To e, caomnuos. IIYNETHPOM TORIIAND APOFHOANAT BHETIN-
TOSTINLA

Ke, npuueM X YepeoBamie HMeeT BechMa CAMRHYI CTPYKTYPY. XapakTep-
HOH OCOBEIHOCTRI0 ABAACTCA MOABRICHIE He OTACARHEX COOBITIN, A WX TPyN
(v. &. noARIeNNe DECTpEMYMOB 2, O W JIaike 4 ropa moapan), ocodfenno Ha
Aamarteroii Teppuropinn CCCP. Takmsm obpaso, NPOHCXOANT He THIBEG NPo-
cToe depeioBanie 3HAKA, WO M NPOCEMBAHNE TPYNN colLITHI ORHOMO 3HAKA
I e peoBaHIe OT AR X coDBITHI paanora aHanRa ¢ TPYITaim cOORITHIT,

Ha paccMaTpuBaeMOM PHCYHEE NOKAZANL TAKMe BPEMEHHBIE WHTEPHAIL,
B TPEETay ROTOPBIN BT MECTD NMPOCTOE YepeloBanme I CAO0ARIne IO e B =
pe, BOABIIYIO MACTH BPEMEHHOil 0cl, KAk BUNM, 3JAHIMANT HePHOJbL HMEHH0
CO CIGEARM TPOCENBANNEM 3RCTPEMYMOB VPOsEaiiHOCTH, B nepexonunix nepo-
ATHOCTAX JUIA TPeX OCHOBHBIX COCTOAHIGE WHIeKCA YPORAITHOCTH BRIARTANT-
cAl HEKOTOPHWE CTATHCTIMECKNE OCOOeHHOCTH ero JUHAMIKIL XaparTepno, B

Tabamma 4
MaTpuna nmepexoqmsx mepoarmocTedt £ pan Tpex coetommii ypomaiinoern, % *

Enponeficsan TeppaTapad

| P COC P AamaTokan TeppuTopas COCP
¥ o ilico- v i HD=
o, % =il a 4 ord, % = i +

— =10 024(12) [0.34(27) |021(®) | -=20 0.2809) | 0.38(13) |0,36(10)
(=040 0.42(19) | 0.46(39) |0,58(25) | 0-19+19 |034(11) |038(13) | 0,36(10)
+=+10 | 03808 lo20017) [021(9) | +=+20 |038(12) |024(8) 1028(8)

* [ cEOBEAX — THCAs CAYYAeH, CTPeAHa YHASMOSET HA HAUPARIEAND NepEIods B HawmoM cTonbne.

MACTHOCTH, Npeobiajanine HebIArONPHATHME CHTYauuil Nepexofa ua O0AHOTO
cocTonnmA B apyroe (¢—» 8 «—3 1 «0» B ¢—») 0O CPABHEHMID C Gaaronpiu-
arasyn (1. e, s+» B «t+s u «0s » «+3). [na Esponeiickoit TeppuTOpmm
CCCP cymMa mepsux cocrapifer 39 cayuaes, TOrJa KAk CyMMa BTOPRIX = 26,
nas Asnateroil HACTIE — COOTBETCTRENHO 22 1 16 (Tabm;. 9).

MuoroaeTnan HaMenIneocTs uperTIERoCTH
MUHCPAABHEIX YI0Dpen il

Coraacio omengaym DAO, paa nopmatus cpefneii raodaibmoil v posiaitHo-
et ao ypoena 20 m/ra TpelyercA eserogHo BHOCHTL MOJL 3GPHOBRIC HE AME-
mee 3.5 1w/ra mumepansunix yaoGpennii. B CCCP ® nommy pecAToil mATiier-
i NPEJIVCMATPIBAGTCA JIOBECTH BHECCHNHE yiaofipenuit go yposna 3 n/ra ®
pacdeTe Ha BEW IIOMAAL 3PHOBRIX, 4TO CMOMET obecnednTs ool npupocT
BaJoBOro chopa 3CpHA He MOHBUI® YeM Ha 50% [Ochnopuble HATIPABTEHNA...
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Bafeere ¢ TeM XOPOIMOD HaBecTHo, uTo sdesTnEHOCT:E MEHepATLIMX yof-
pennii, gaske npH panuoHaJBHOE TeXHOTOTHH UX UPHMeNeNHA, CYHIECTBEHHO
JARICHT OT EWerojuslx komebamiil norogpo-ranMatideckux ycaopmin, Hamn-
doapmmii afdert HoCTHrACTCH B HEKOTOPOM ONTHMAJLHOM [JNANAZ0HE TeM-
NepaTypHOro PesikuMa i YoI0BI VEAGHHeHHA, 4 NP OTEAOHeHUH B TY 1140
HHYK CTOPOHY |]]'|l|1ﬁq'l|l]{il Vporkad CVIECTRCHHD CHIEAeTCH. Tax, manpumep,
B zacyiinewe roge ofderTusnocTs azoTHMX  yaodpenmil, BHOCHMBIX 10T
BEPHOBEI® KYAbTYPH, OKAIKBAETCA HHAKOH, & B Tofbl ¢ o0MABHBIM WIH Wa0L-
TOMHEM YBAGKHEHIeM BeTeTalHOHmoro NepHoja oHO XoTa u jgaet aduperr,
HO, KAK NpPaBiio, BL3LIBACT NOJETANNe NOCeBOB. JTO Takie MOAET NpHBO-
AUTE K SHAYHTEALHBM [OTEPAM YPOHiaA, NpPHIeM, KAk NOKA3ajll Haimm me-
exegopannsa, nposegennse B Hearparwmo-Yepnoazemnoii obaactu (mog Kyp-
crom), obman sueprernueckan opderTUBHOCTE TAKOrO OCEBA  MOGEET 1O
CPABHEHN0 ¢ KOATPONLILIM TocesoM cmskateea [Paymep n ap., 1975].

B nyGmmkamuax A. I1. @epoceesa [1973, 1975, 1976] npovegen npuse-
nntensno ® sepuopoii sone CCCP  ofcrosrensnsii amamma aduperTnnmocTit

Tadamma 10

DdpderTnrnocTs asoTHax yaodpenmii ( Ny ), BHOCHMEX m0J APORYH NIICHIIY
[Degoecen, 1976]

;ﬂgﬁ:ﬁ:ﬁﬂ:lﬁf‘nﬁlﬁv :!IT;T.FE:I:I;I:M:'lllll.l::llﬂ;l-:;‘l:l-mI TiEca0 onWaToR ,II.I:,FLI-I.-:,ﬂ““:n TPOTRE,
Vpossaitasit Baaxnmii 114 3,0
He v prosecait i # 111 1.4
¥ posaiiuni Cyxoin h2 0.8
Heypomaiinsil # 14 0.5

MIHepAJdBREX  yAobpenuii kag ynsium  MeTeopoIorMeckny H nouBeHHBIX
tparropos. On  DojvepkuBacT, B MACTHOCTH, WTO eXReroguaa obyCI0BICHHAA
KAnMaToM namenunpocts aderTnsmoctn yaodpennii BeckMa  cyUlecTBENHA,
4 MerTonka 3adAaroBpeMenHLX NporHozos (Mo Mennmeii Mepe aa roj) 1oKa
He paspadoTana, uTo BHHYVELAET NPIMEHATE HEKOTODBE NPHEMBI, OCHOBLIBA-
FHLLMEEEH 1 FANOTeTHYAGKINX IIPE!‘_,IIH-I.'I[HJJ]“E.:H'..

Al IL Depoceen [1976], occnopmBancs Ha JanNNLIX ATPOXHMIUECHON CTYHK-
ot CCCP, ornocammuxca ® Iosomsnwoe, Kasaxcramy s Sanagunoii Cadupn,
obodinua Matepiais no ppeRTIRHOCTE A30THEX Y0OpeHN B 3ARNCHMOCTH
0T XAPAKTEPHCTHKI NPeJiecTBOBABIIEO Tofla 10 YpoikaiimocTn u YeJoBmii
VRIAKHCHIA B BereTannonnsii mepnoy aannmoro rogxa (radx. 10).

B raGn, 10 copepssures, Ha maml B2rsl, BAAKHAH HCXOXHag mmdgopMmanu,
OCHOBAHHAA HA BeCOMOI  CTATHCTHEE, XAPAKTEPUAYIOMIAR KOIMTECTEEHHO
HPPeRTHRHOCTE OCHOBHOTO KOMIOHEHTA MHHEPAJBHOIO NUTAHEA B TeX 3CpPHO-
Beix pernopax CCCP, B KoTopeix ApoBaf NIMEHNIA ABIASTCA BeIymIed KyNb-
Typoit. HaseetHo, 910 paccMaTpHBaeMad TEPPUTOPHA NPHHALISKNT B OCHOB-
HOM E 34cyILANBOH 30He, B KOTOPOl YCAOBHA YRAAKHCHNA BereTAlNOHHEOrO
HepHoNa HrpawT pellainulyi pods B QopMupoBanul  ypoEallHOCTH 3epHO-
BeX, Baaskpele rojsl Sech O0YTH BCETJA XAPAKTEPUaYIOTCA NOBRIIISHHOMN
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yposRaiinoe TR0 [, NaodopoT, 3acyXa B NePHOA BereTarum oDYCAOBJANBAET HEe-
vpossaitnsii ron. Kax nogasamn omensnr M. C. Kymmka [1970], mempy ad-
dexTupnocTEw yaobpenuil B opye npubaskn yporEas IePHOBME 1 CTENCHELIG
FACYILAHBOCTH CYIHIECTRYET XOPONI0 BhRIPAAEHHAR o0paTHAR CBAAL: B CpegHeM
yeeapmuenne sacymimsoctn wa 10% npueoant B camgenno  SOOeRTHBHOCTI
robpemrit ma 15%.

Takns oOpazoM, NMOTYUCHABIT MATEDPHAT MOMKHO TPAKTOBATE KAK HERO-
TOPYI0 KOJNMeCTRENIYI0 3aRNCHMOCTE NpubapKl yposdas oT CcOMeTAHUA JeT
¢ pasueid ypospnesm yposkaiimoctin. HanGoapmuit adupert nocruraercs B ToM
CAVHAS, o TOAY ¢ XOPOMIIMN VCAOBIAMIT VBAaHimeHIa {}’]}rﬁl—:ﬂiiltml‘_'..' m,-'[}':l
NPeIecTROBAN TaKKe YPOmalueii o, a HanMeHbIImi afpert — npn | co-
HeTAHNH JIBYX HeypoHalHex JeT,

HMoGapne ¢ NEABI0 HEROTOPOH MeTATHIATNE K TPalamun JeT 0a ypossainse
HHeyPOKAlNEe ONOANNTeALHYW rpagannio o0 — mopMannakii Mo ypoikaii-
HOCTH FOj Y, MB HOJYVHIAN CAeIVIOUIVIO XapakTeépucTHKY Npudanrm ypomad,
NPefcTARIEHAYIO B B¢ HOPMUDOBAHHON BeANYHHE 10 OTHOWEHIW K €2 Mak-

CHMATEHOMY FHAMCHITHY .ﬁ.mm,'-h"i r|.||"|':,:|,‘

CogeTane By mraging CoqeTanns AlF S REEEL AT
rll‘:l%.'[rluvlrt e Arny !iLu;‘;muml e Arny
j A e . AT g
s 1,0 - 0,15
+0* 0,60 0+ * .73
s 0,25 00 * 0,40
4 0,50 0— 0,20
—{] * 0,30

= duatvenAa Pl1) DoayseEl OHEPYCIeHme WA 0CROE: amAefinoll anpTepnoaiiiEn  MeEny  USTHpEMA
GOIGRMMMIE [0S0 HEE MMM,

Roneuno, nposMesyToMHbe 3HAYCHIA (1) ABAAKTCA NMPROANINTEABNBIMIE
H MOPYT ORTE 0000IENLl, B TACTHOCTH, CACYOINNM 00paiom:

¥ _E %, + 2 -"n +“ “+ ﬂ“ “_ + i -|-+ " T {I“ 11m“ :-I':' == 1-1__"
. M 5 o " i "
1,0 0,85 0,36 0,20

WIN B enge Goee TeHepaInIoBaAnHOM BHILE;
At gax = P (1) == 0,60M max W 0,5AM max == P (1) = 0,158 max,

T, €. COMETAHWA YPOEAITHEX, HOPMAJLHBIX I HeVpPO:KATHMX JeT MOTYT Xapak-
TEPHAOBATHCA MOBBINIEHHBME  3HAMCHEAME  MPPeRTHBHOCTH A30THWMX  Y00-
pemmin:

1| (t) = 0,60

H COOTEETCTEEHHD IMOHIHCHHBIME SHASHITHMIT WX
W (7)< 0,50.

Iap gaabHeiimiero amaznsa NCNOILIOBAHLL JBe OCHOBHBE TPajALN.
Bapmammn npupefeniblx BMIIE JaHHbBIX 10 COMETAHND rpafjaumit Jer Ir
v YiT) n BRECHHTAHABIX HaMI [03BOJAIOT NOCTPONTE BPeMelHOH pPAJ
By P(r), ecan OyaeT H3BeCTHA AHHAMILA Kodedanuil ypomaimoctn no
rojlaM 3a TOT WM HHoi orpesok BpeMeni. [lam coOTReTCTBYWHINX OUEHOK
YAOOHO NPUBICYL MATEPHAAR [0 MHOUONETHHM KoJeDauuaM YpPOrKARHOCTI
aposmx B Sanapmoit Cubepr n Kasaxcrame, npefcrasiennsie B sue (ynrmi
nuoyascnoro Tina (s, pue. 15). Henoasaya stor maTepman u npuMenss K
HeMy WHCAeHHbe sHadenud P(t), DpUBeJleHALIe BHINES, ML HOCTPORAN PATY
glt)=f[¢{t)] sa 1882—1976 rr., KoTopHii XapakTepusyer cayuaiiHbii npo-
nece sfertunnocTn azoTuwx yaodpennit za nepuog » 95 ger, o0y CAORIEHHELT
raasaps  ofpasoM  daykryammasm  yeaamsenna  (pme. 22). IToaywennsit

i H'['EI T ILEL, HEPEHTEF“E?IDMH_DI;H “I:Iﬂ!l'[ﬂﬂ{}"l’ﬂ'[l’l]d!l“ Y CAOBITAME ]."B-'I.I:I.I-HI“.'H““.. I K=
TopEe YPOafiHOCTL We BEXOMNT 34 NPeAeiL HEROTOPHX DSRCTPEMANRHEIX 3HARCHWE

o8




|
g
Lo

1 - L 1
. rany g raie e L) F, 200

Pue, 22, Croxacrmueckas gynxuns @(t)
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Pue., 23, Tpenn ypomaiinocTn Aponoii mmennmsr n npubapkn ypostan 8 Hasaxcrane m Ja-
ita o Crimpe

I — INHAMIED TREHER YMEARHOSTHA, 2 — OPRGAEEA ¥0dwai

Pue, 24, Pacupejenenme aet ¢ pasaoi npudaskol ypoikad B 3aBHCHMOCTH OT T
1 = ppafamEn YPOIKaA oTHOCETEILIIN MIAHAN; F — T0 e, BLLCONHS

TAKUM OYTEM BPeMeHAHOH MACCHB JIAHHBIX MOMeT ObThH HCOOALIOBAH JAA CO-
OTRETCTEYOIIErDO CTATHOTHYECKOTO AHANN3A N HeKOTOPHY NPOrHOZHBX ONeHOK
NPUMENHTEIRED K PACCMATPHBEACMOMY 3¢PHOBOMY PeTHONY.

PaccMoTpUM NpeiEAe BCETO, KAKOBA POaEL NPROARKE YPOEKad M0 OTHOMENND
K peaabHBIM BeIHYHHAM YpoRaiinocTn, naunuan ¢ 50-x rogon, T, e. nocae toro,
KdK HAYuaJ0ochk Maccopop BHecenume yuaobpenmwii mojg nocesw. [{am aToil nmenm
MBI HCIOABZOBANN MATOPHAJIE N0 JHBAMHEe Vpo:Kaiimoctn mo Sanagmoil Cu-
onpu n Kasaxerany [Unpposmercoponormueckne ocobennoctit..., 1975]. Tuna-
MHKY Tpedga spopoil nmennis B otox wactax CCCP u npubasky ypoman
34 CHUET BHECEHMA A30THRIX Yaobpenuil waimwerpupyer pmc. 23, Hag sugno
ua aroro rpafpka, ee BeJANMHHA BechMa PAaJHYHA O TOJAM, HPHIEM HaMH-
Godbman abcomwoTHas npubaska HabMOgaeTea B TOJAR ¢ NOBRINISNHON ypo-
HARNHOCTHIO, 4 HANMeHBIIAA — ¢ NOHIHEH O,

B crsan ¢ sTuM MATEpecHO ONEHNTH, Kakosa poas storo (awropa v dop-
MHPOBAHNH H JUHAMHKe TPeHJA YPOKAMHOCTH 3epPHOBBIX Ha TePppPUTOPHE
Asmarckoit wactn CCCP. Ha pme. 23 npmsojsatcs kpusag Tpenjga yposkaii-
HOCTH B cpegaes jaa Janaamoii Cnorpn n Hasaxcrana, moaywempas naTm-
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ASTHHM CHOARAAUTNM OCpPeIHeHHeM, U aHAJOTHYHAA KpHBAfA JaA npodaBrix
ypossan Am, Ilpn cpeppeii sa secn mepmop ypossaiinocTn nopaaka 3,5 wra
COOTRETCTRYIOMEee cpeuee suavenne Am cocrasmao 1.5 u/ra, 1. e. oxono 20%.
XAPAKTEPHO NeKOTOPOe 3anadjikBanne KpuBoil Am 1o oTHOWEHID K cpeiHei
ypo:kaiinocTn, ocobenno seipaskentoe 8 nepuoy ¢ 1958 no 1965 r. Makcmsy s
cpegueil yposkainoctn npuxognaca ma 1958 r. (9.4 n/ra), a cooTeercTeyiO-
mmii maxcmuym Am=21 1jra oxasagca caBMEYTHM na 2 roja; AHAJOTHYHO
H MUEHAMYM cpeineii yposaiinocTn npuxomnncd ma 1963 r., rorna xax smmnn-
MYM OCpefHennoi npubaskn vpo:kaa — na 1966 r.

[IpuBeaenunii mpuMep NORKASKMEBAST, UTO BIMAHNE OJHOIO 03 BeJyOIuX
arponomuieckuX hakTopor Ha opuMupoBaHIe JBRWIKTOPHOE KPUROE YPOoiKAaiL-
HOCTH OTPAGEAST ONPeIefcHHLIM O0pasoM BINAHNEG KOPOTEONEPHOJHBIX KAH-
MATHMECKNX li],']}'li'l':fﬂl“llul,| 0rTo ][l‘ﬂl‘j:'iﬂr"l.lll\.lﬂ .:l."-II'ITIJHIITI:. I[[III Hl':ll."]'l:l'l:ll'!llllll NIfiE=
HOK TPEHJIA Ha NepelesTHRY.

OGparnsMed B CTATHCTHMECKOMY ANAJINZY NOAYYeHHOTD MACCHBA [JAaHHBIX.
OrveTnM npese BCero, UTo pacnpefledeHie wIcaa JeT ¢ NoBLIOEHEOE 1E

Tadanmga 11

Weream CAYTACE ¢ NCpROJIAMN B T, J8T IQpaT o III:IBHlII(‘IIHﬂI"I mnmn IImIHHiTIIIIHii
speperTuRnocTE ¥ obpennii

ITepaeeit, T, JeT Hoapal
SHATEHILG
pir)
| 2 1 & & i 7 8
=05 8 4 2 4 2 1) | »
=ILE K & i 1 | { i

noamskennoil MpderTusnoetre yaobpennil cymecTRenne HeoQHHAKOBO! 1Iep-
BEIX SHAMHTEALHO MOHBIIE, TéM BTOPRIX, T. €. CPejIHAA BEPOATHOCTH NOABIE-
nua roga Am=1,5 nfra n Am<1,5 w/ra cocrapaser 40 u 60%. Hpegcrannenne
0 TOM, KAKOBL "TACTOTA MHTEPBAIOR T, JAeT NOJPATL, B TOUSHNg KOTOPEIX MOLYT
HAGMIOIATECA NOBLILeHNLe | NoWGKennse agavenna dyosumn @1}, gawor
maEEme tabm 11.

Tatm, 11 mo cynecTBy XapakTepuayer pacnpeietenie 0 NpoJoKITe b=
HOCTH CYUECTBOBAHNA BRIOpOCOB AR caydaiinoil yHELNN BRUDEG WIH HIDRe
cpepnero yporua U5, Hanbogee vacto BCTPeMAWTCH NEpHOfR B OONH 10,
a Tawe B 2 roga moapan. B mocaeanem cayqae wactora nogsaenus § (1) =0,60
AccTHraeT Makcusmysa u 8 2 pasa same, wem § (1) <<0,50. Ognako orMevaercsH
aApnoe npeolaajanne GoAce JIHTEIALHLX NepHOIOE T, ¢ nonmsennoil adrben-
THRHOCThID V00 PEHL.

[Moayuennsie JadHbie HOIBOAIIH TAKMe NPOILIKCTPHPORATE ILIOTHOCTE
paciupeneIcana NATePRAJOR MEHLY JBYMA TOJXaMIl ¢ NOBRINEHROH WAN MoHIT-
mennoi npadaproil ypo:kan., CooTBeTCTRYIOIIAA THETOrPAMMA pacHpene enns
pama wa pue. 24, Ha pee npeskae peero caeliyer, UTo pacnpefesenie WHTepRa-
Aok MEMJIY ABYMA OGMIGKAlINMH 10 BPeMeHi TOJaMil ¢ PasHeM  YPOBHeM
apperTiRmocTn yaodpennil nopIuEAeTeA B rpyooM npubansEennn  pacnpeie-
aemio  [lyaccoma craumonapuoro tuna (e™*). 1o osmauaer, uto nanmdogee
qacto serpedawTes nutepeaan =0 (p vamem caydae — esweropno). Ognaxo
qHCAO cAYUAeE peako pammmgaerca pas gyorouii () =060 w g(r) =050,
HanGoxee sricoran wactora cayvaaen (35) — owono 40% obmero obnesma Mmac-
CHBA “Hli.'l“pl‘lilll.l.l“ — I[pl'lxﬂ,'l.l.l'[l,:}l HA 'Iu]i_!ll']:{'l CLIT}'HII_LIHP, |i-|:l|'jl..|-l |l:|:|.hl [ EII.I.'I]-:['Ii-i
npniaskoil ¥poikan cAeyiorT oJue aa apyrus. B cratnerTnveckoM cMbICHe 3To
03INAYMALT, UTO CCAN JANHOEl roj oTARYacTeA HNnaRoil sfupeRTHEHOCTEI0, TO HAN-
Gonee mepoarno (B 40% cayuaes), 9To B cAeIVIOIHE TOJ MOAET XapaKTe-
PHIOBATHCH TAKHME e veaopmamm, Ecan se fannuil roj oTiamiaeTcs BeCOR0Il
PpPERTHRHOCTRID, TO MOMHO 0HUIATH, UTO CASAVIOLNE rof OKameTcs TAKMM
#e, HO € BEPOATHOCTRIO JUmb 25%.
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Heroropuie onenkn #a nepenesTnry

[Mpnuaran wa woasckom (1978 r.) naenyme K RICC poarocpounas
HpOrpaMMa passutusa ceascroxosgiicTeennoro npounasogerea CCCP n norw-
IIeHHA CPefHell YporkaliHocTn B ouHHAAuaTolH naTteaetke o 20 n/ra, a Tak-
e  JOCTIGEeHHA MakcuMaannoi sepuoobecnevenmmoct k1990 r.' mexompur
H3 COOTBETCTEYIMNX TeMIOB Npupocta yposkaiinocr, Beinoamenne sroit
NpOrpaMMel o3davacT cosjanue HeodXoMNMEX NPelochIoR JJIA JoCTHHeHEA
B NEepCHesTHBe TaKNX CpeiHix YpopHeill YposaiinocTil o BAJZ0OBBIX chopon
JePHA, KOTOPBIE ODECHETAT JACTPAXOBAHHOCTE BOXMCHCTRUA PRIKNX KANMaTH-
vecknx axcrpemymor. Pacemorpum mexomsm wa o1oil ocHOBLL XapaxTepueTHRIL
TPeHAOR I CAYVUAUHON WACTH DAJOR yposaimocTn pasgensno s Esponeii-
croro u Cpeuanore permonos aepuoroil aonw CCCP,

Hamwerparnsasie olenKH NOTEHNNATLHON ANHAMHKE Tpeuja yposkaii-
HocTH sepuossX Ha tepputopun CCCP B uesom npepcrapmenst ma pue. 25,
CeMeiicTBO COOTBETCTBYHIIINX KPUBHIX ANNPOKCHMILPYETCA DECIONEHIN AN LHOIT
MOJIeARK) ¢ MePeMeHAMM DA PAMETPOM:

m (1) =myexp [p(T) - 1], (72)

rae me=06,5 1u/ra, T — BpemenHag KOOpIMHATA, oTcuUNTHBaeman or 1945 r.,
napamerp B(T), XapakTepHayYWOIN CKOPOCTE HAPACTAHNA KPHBOI, ABIACTCH
HeRoTOpoil yorBawomeid fynknueii or ppevenn. Wak noxazagn mamm clienm-
ankueie npopaborsn [Payuep, 19766], dopuvaa xopomo srmonmmeres Ao
1970 r. mpir () =0,035. [lan pacuernoro nepwoja seamunna p(t) ¢ yuerom
l{imtru'lemium CpellHero BasoBor {‘ﬁ-l:rpn EPHOBRX 34 JEBATVID NMATHIGTRY
i mamevennoro ga 1980—1985 rr.' npunata pasnoi 0,025,

Taxnm ofpasoy, olenka JUBAMEES TPeHIa HCXOXUT W3 COXPATOHIE JKCID-
HEHUHANBHOTO POCTA YPOKAHOCTH € DOHIGRAKIINMCA  JIeRPeMenToM, T. e
VUMTHEBACT BOIMOGKHOE CHMMREHIE TEMIOR OTHOCHTEALHOrO NPUPOCTA Vposmat
no Mepe nossibmenua abcomwTHoro ypoepus yposmainoctun, Hpusaa 3 smommer
PACCMATPHBATLCA KAK ONTHMANBHBIL BAPHAHT, OPH KOTOPOM B paccMaTpiupae-
MBIl HepHojl YpoiKaiinocTs 0 BaJoBoil cOOp YABOATCA 1O CPABHEHNK ¢ COBpE-
MEHHMM YpoBHEM, 4T0 Oyaer oamavath (¢ YUeTOM OMHIaCMOrD @CTeCTROHHOD
MPHPOCTA HACEAEHNA) JOCTHAENNe YIeALHO 2epaooieciedennocT, GANIEoi
K onTHMankioii. Kpnese 4 0 5 npeeTapiAanT sepraannoe oTpaikenne Jnmei-
Horo Tpenga 6 0 COOTBETCTBYIOT BAPHAHTAM A8 HeOJArONpUATHMX VCIOBMIL
(momuwenwe npupocta ypoikan).

B Teopun npoaykumonnoro npouecca 1 NpOrpaMMupoBAHHEIX  VPOSKACE
BEEMIENO NOHATHE #NOTEHINATLHENT Vpo@Xaiis, XapagTepuayiommii #eRoTophin
TEOPETHYECKH BOSMOGKALI YpoBeHh YPOEANHOCTH NPH ONTHMAJALELE METE0-
PONOFHYECKIX YCAOBIAX, NPOKIE BCero Npn GAaronpuATHOM PeruMe Yaladne-
HIA B BereTannonnsiii nepuox. Hpuansaerca, wro » atom eayuae wny doro-
cuaTeza mo npaxogamei PAP=5"%, a koadpumment xoaniicrrenmoro wemoan-
aoBamna k.,=05,

CootpercTRyomme omenry, wwnoanennsie X. . Toosmumrom [1977].
MOKASBLIBAIOT, YTO HOTEHIHAJBHAA ¥POKAHOCTLE [JA TePPUTOPHN 3CPHOBOI
sonsl CCCP pomsma xapaktepnaosathes weamumnasmp  m=200--225 n/ra.
Moxno onenuts npuiIHaNTEALH0 MOHIMATLHLIT NHTEPBAT BPeMEI, KOTOPBIL
norpelyerca Jaa [ocTIGReHNA YRasannex nokazaredein. [lame HpH coXpane-
Hill aRcnoHenladbinoro pocta npu §=0,035 merpyano onpexennrs, uro ana-
yenne me=200 w'ra, BosmomkHO, Oyner JOCTHTHYTO JNIOL B OTaJIeH0I
NepeiekTHEES,

[lepeiiies & paceMOTPEHI0 BEPOATHOCTHRIX ONEHOK CTOXACTIMECKol TaeTi
pAoR, obycaoRtennbx EanMaTndeckmn gaysryvamamn, Ha pue, 25, 6 aumeii-
HEIl TPeHT MOKA3AH ¢ NOCTOAHHBIME OTRAONeNNAME +a u —o, KOTOPHE, CO-
TIACHO MOTYYeHHMM BeIODe HanawM jaaa Esponeiickoit reppuropun CCCP,

! Bpexnes J. N O pamemedtmest pazsutam cexpcrore xoamiicrea CCCP. Mowman ma
INaenyme IIK KIICC 3 woma 1978 r, M., 1978, ¢, 11.
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Puc. 25. Tpemg ypogaiiEocTs zepmoesx mo CCCP

i — DMHEA [A3IHLEYX DAPHARTOD (EpHBME f—& — s ofBiICHENHEn b rexsre); 6 — aancfimualt vpemg
O OTHIMISIIANNEN 0 POy -0 10 =0

Pue, 26, Horterpaisnan pepoaTHocTE SHCTPEMYMOR YPOORARROCTH 30pHOBLIX HA TODPHTO-
pun CCCP (ofecneqennocTh DOMABICHEA OJAON0 HKCTPEMYMAa B ZABHNCHMOCTH oT Tg), %

Duerpadysu: | — —20[ATC); & — —I0NETC); 8 — +20{ATC); 4 — £1METC)

xapaktepuayior coorsercreenno G-m 11%-moe orenomenne or mopumm. Dro
O3HAYAET, MTO B YPO:Kailnble rojbl BEAHTHHA Ow OYIET COCTABIATH NPHOABRY
yposkan coorsercreenno B 1,2—1,5 nfra, a 8 neypomaiinsie negobop noisken
XAPAKTEPHAORATECH BEANMHHAME Gn~2,1+25 nfra, v. e. Oyner mouwru BpBoe
GoaLIe,

CeMeiicTBo KPUBEIX HATerpasnuoii seposruoctH F(t) nam ogerpeMmyMon
Ypo:KaiinocTH 3epHoBMX npejcrapieno na puc. 26 n Bnme aorapudamdeckod
anaMopdossl Mo OTHONICHHK K conpmaentoi peamunne 1—F(t)=0(1). Ha
OCHOBE DTHX Jaunkx cocrasiena taln, 12 pasuwx yposreii obecnevenHocTH.

Paccsmorpenne aTHX MATepPHAJIOR NO3BOJIAET ¢ledaTh paj seiBogos. [pesie
BCETO A pacueTHoro mepmoja B 25 jder ma Epponeiickoit repputopun CCCP
npagToueckan  obecnevenuocts (90%-neit  yposens) meyposgaiinmx  Jer
MOCTHTAST YeTHIpeX, a HA Asuaterod TOPPUTOPIIT CCCP ne Menpile [mecTit

Tatamma 12

OfeeneIennoeTs KANMATOODY CAOBACHHEY IECTPeMYMOB YPOEaiinocTn
sepaopwx CCCT
(paceerinsti nepmog Ty =25 aer)

YpOBHE HHTEerpaIL-

Ypopni MNTerpanb-

FI|_FI'I'_.'_i|;'_:I'_ HOfl BePORTHOCTIN E-:E:;EI-T:: HOfl BEpOATHOCTH
MonasaTeah ||r.||.".|'1.- Fixl. % NMoNazaTeah |||.1|:n: Fin), %
:ﬁlmi‘h?ﬁl}'.‘-l-ﬂ, T r::n:umm.‘un, T

(LI [ERSIE ] i i M IECTR

Ne=Tyf% il 1] HH Ne=Tot Bl a0 oo
Enpoaii- Ty JAOT 3 i 10 Empomeit- Tp LT 3 T 11,5
CHAA Topp- CHAM Teppim-
Topua CCCP Topua COCP
=—10 N 8 4 292 | =+10 N 8 3.5 22
Aanatcran Tp JBT 1,7 4 B AapaTeis Ty A0T 2 2,9 0
TEppRTOPIA TEPPUTOPIA
CCCP CC(F[—'
=2 N 15 th i | = +20 i 125 | 45 238
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rakpx ger. Uncao yposmaiinelx AeT ¢ TeM ke ypoRHEM ofecuedeHHOCTH COCTAR-
JfeT COOTHETCTHEHHO TpH B weThipe. OTCfla BHTEKAET, [WT0 HPAKTINCCHI
obeceyeno MOABIEHHE OJHOTO HEKOMIEHCHPOBAHHOTO HeypoKalinoro roia B
EppomeiickoM 3epHOBOM perdone it JBYX — B Asnarckosm. Kposme Toro, clleflyer
CYNTATE, UT0 NpH odecneueHHOCTH B 05% posMoEen OJHOBPEMENHRI HEKOTO-
peiii mepobop ypoikad mo CpaBNEHH © onTuMansEpM Kamawe 9—10 aer, a
npu 50%-Hoii obecneMeRHOCTH — B TEUEHNE 9 jgeT NOApAN B OTOM jKe HHOTEp-
BaJE.

Kpupasg #HTerpaibHON BEPOATHOCTH Handoaee peskny  CHHXPONHEX
HEAOPOIOE N0 TePPUTOPMN 3ePHOBOI 30HHI CCCP noaywena Ha OCHOBANNN
ofobmenna OTPUIATEIRHEX DRCTPEMY-

wop = —20% B ce cpponeiicKoil HacTH Fied
n = —40% —p asmarckoii, T. e. ana M|
yeaoruii noteps ne mensme 15—17% M": 7
panoporo chopa aepaa (pue. 27). B
Kpuean uMeeT peskmii DOABEM W gepl
nepernd npn T,=9+10 xer, paa Koro- .
poro F(t)=%(s. Obnacten t,=10 xer gyt
XapaRTepuaywTea Gojiee MNIOIHM pac- -
mpe/eienies, ¥ YPoRenk obecneuenno- 4200
ern F(1)=090+092 nocraraercs npu -
Tp=24+206 aer, 1o oznauaer NPaKTH- g , : § : "‘IF e ;'F,Hﬂﬂ'
qecKyl obecneleHHOCTh N0 Kpalnel TEEEETT

Mepe OfHOTO pesko AHOMAJBHOTO I
yposkafiHoCTH TOfa N0 KOHIA pacuer- Pre, 27. Harerpaasnan BepoATHOCTE pod-
HOTO TepHofa, a ¢ obecmeMennocThi  KHX OTEAOHENHTT OTPHOATCIRALY JRCTPe-
s 50% — He wembine TPEX TAKNX JET. :E’u’ff"fu;i“ E:%L‘_“i'ﬁlfg} T{%?Ei'i':g‘fﬁf“‘:_:f_
Kpunan 2 ma pue. 27 xapaxtepuay-
oT HHTErpaALHEYK BEPOATHOCTE OTHITE-
TEALHOI PASHOCTH JKCTPEMYMOB 38 HATIIETHHE nMepHoas JTH Erponeiickoi
reppuropun CCCP, T. e. HaIHuie He MEHbIIE WEM OJHOr0 HEKOMIEHCHPOBAT-
Horo HeJopofa aa J JeT. OfecnedennocTh aToro npiu T, PABHOM eIuHNLE, HE
pume 25%, T. @, BechMa MAJNOBEPOATHO TOABACHMNE JBYX OATHAGTHIE TMOXPAT
¢ HeKOMIEHCHPORAHHEIME TOJAMH; B TO JKe BPEMA 3a 15-AeTHNIT MATEPBAT
MOABACHHE OJHOTO TAKOTO TATHISTHA HMCET obecnegennocts 95%.
OcHOBHBAACE Ha [MARNEX 10 o0ecHeMenHOCTH SKCTPeMAIBHLX dHaMeHHiT
PANOE ¥ POMEAiinocTH, MOAHO NpeI0/RATE oOnyo GopMyay Ui BEMHCTEHITA
OfVCAOBICHAKX KINMATOM HEROMIEHCHPOBAHHELX abcoMITHRX MOTePh 3epHA
Aa MEOTOJeTHHI Nepuoj:

|"l.1.|r = ﬁ'i L ."r_f..;.. {TE}

rape AM — uwerro-notTepn aepHOBOI GHONPOLY KU _BCeiil TEPPHTOPHH N0 OTHO-
N0 B CpeieMy amauenumio Bajosoro cbopa, M, — cpepumil pajgoBoi chop
AepHA ¢ TOCERIOIT TIONIA §; (MM, ra), B — HEROTOPLIL GeapasMepHELil woad-
(unmens, ONpeEAAWN{E COOTHOMENNE TOTEPE: It chopa B SABMCHMOCTH OT
CAATAIIX 3EPHOBYI0 30HY OTAETBHBIX DEIHOHOB ¢ PARTITHEIME NPHPOIHO-
KINMATHYECKIMIL VCTOBH ML,

Tlan BeAMINHE §; PEROMENJVeTCA CIeyIonies BEPasene:

I:-I'i.'= E nt"'-‘ri."l'i* {'J_ii}

L |

B ROTOPOM §— HHJERC, :-:apm:'rcpua}'mlu,ui': HUEN0 PARIOHOD MM PEerHonos, BXO-
JAIWX B JANHY D TEPPUToOpHIo (i=1, 2...), "=n-—n,— THCI0 HEKOMTIEHCHPO-
BANHLIX AeT, paBHOE, Kak DELI0 NOKA3AH0 BEIILE, PAIHOCTH MUCTA 16T ¢ OTpHIE-
TeanHeM (A=) 1 DOXGEHTEILHBIM (17.) PKCTPEMYMAMI 3aJanHoil ofiecreTen-
HOCTH fAA Kamaoro permona, J — OTPHUATeALHEBIL IKCTPEMYM HHAEKCA Ypo-
scafimoeTst  sapanmoroe yposaa (J=—10%, J=—20"% u T L), =88, THE
£; — NOCOBHAA NAOHLA[L i-TO PErHOHA ).
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Han serapcaenus koaddummenta fe B dopuyme (74), cormacwo manmeIM
raba. 12, pasa enponeiickoit wactu seprosoit somsr n-J=1-0,10=0,10 u mgina
azpaTcroi - Jy=2-020=040. Jnavenus wosdummenta ¥; COOTBETCTROHHO
papam =060 m =030, Kposme toro, caegyver yuecth HAXUMHE COBNANCHIA
meypoikaiinux der (=—10 un —20%) p obonx permomax 2 roga mojpAm H
npunark ¢ obecnevennocreio % no kpaitmeit mepe Y. oT avoil BemNYHERL,
T. e. npubapnts Beamuuny n-Ji=020, Buuncana B, » cooreerermim ¢ (74), ‘
TIOJTY e

p; = 0,10 0,60 4- 0,40 » 0,30 - 0,20 = 0,38,
CACIOBATEARLID
AM =038 .. (75)

J10 coOTHOMIPNNE VCTAHABJINBAST HPAKTHYeCKH oDecHeuennslil adcoxor-
HEI ypoBRens Herro-noreps sepuossix s tepputopin CCCP 3a cuer mebaa-
TONPUATALY KANMATHMECKIX UIVETYaumii (roapasis o0pasoM manAume guHa-
MUKEN 3CYULANBBIX JIeT) 3a pacHeTHsI naTepsan 25—230 mer.

Ona moser OuTL npuMenena k& onenxe AM 3a nocaepywupii m npegne-
CTBY LI Depuofsl, npages M, 1ossno XapaRTe paokath cpequmi MuoroaeT-
HIt BaJ0Boil cHop 2ePHOBLIX 38 COOTBETCTRYIOIINIT mepiio,

Ha pue. 28 wiawerpupywres KpuBHE HOPMUPOBAHHON IHTErpagbmo
peponTHoeT F(T), KOTOpse, N0 CYIIECTBY, XapaKTePHAYIT HMINIPHYECKYID
obecneMennocTh NOARIEHIA TOJA ¢ NORBIIeN N0l WIH MOHIGEeHH0N OT/1aveil M-
HEABHOrO INTAHNA Ha 3aJIaHHMI NPOrHosHEll Neprog Ha Asnatckoil TeppH-
Topun CCCP. Moo cunrars obecievennsy ua 95% noasaenne roga ¢ monm-
Aennoil MpeRTHRROCTED 0K pas B 3 rofa, a ¢ NOBMIIeHHOE — OIUH paz B
6 aer, 1. e. n 2 paza pese. lpnyennrearno k 20-aetnemy unTepsazy ynpes-
Acuna oro oanaqaer (npi coxpamenun crammonapnoct) $ aer ¢ npubaskoii
ypoan Mensire 'f; u Beero 4 rofa ¢ ero npufapkoi Goaee 0,6 MakcHMaIbHOd
BEJINYHHEL

OcHoBmBAACL Ha 9THX JIANHEIX, MOKHO NPHGANGKCHAO ONEHNTh, HKAKOBEL
Oynyr umersle norepn sepHa 3a cYeT ero Mepobopa n@-3a neadesTnrnocT
yaobpenni, odycaoptennoil ganmatidecknsu gaysryammasn, o ornomenmo
K MAKCHMAJBHOMY YPOBHID MOGEHO CHHTATE, 4To B npegcroamme 20—25 Jer
oDecrevenkl caMoe MEeHBIIee TPH TAKHX HEKOMIEHCHPOBAHHHIX TOJA CO cpef-
HIM HefodopoM Ypoian NOpAJKa, paBaoro cpefneii pasmocrn (1 w/ra) sessay
BRICOKHM 11 puakny yposuem Am. Beanunna wegobopa B 9TOM cayuae, 0MeBng-
no, wepasnrea kak AM=Am-n-s, rge n— uneno Jer, a § — cpefHAN 3a ATH
rojiet nocesras naomas. Beananna ¢ sepnosnx B Cpenunos pernone cocras-
anet seauanny mopagsa 0,30 ee peamannm 8 CCCP B mexos. Ecam v TTPIMEN
nochaegnwn pannoit B cpegues 130 san. ra [CCCP » nudgpax w» 1976 romy,
1977], To no npuRexeRHOMY BLIIE COOTHOWIEHNIO HETPYAHO NOCYNTATL RETH-
umny AM, xoropan oxasmpaeTea pasuoil opmentuporouno 12 amam. T,

Mer ® croe mpeMs olennan Bagopoil Hefobop ZepHa HA NePCHEKTHBY 34
CHeT RANMATHYECKN 00YCAOBICHNBMY HeKOMIIEHCH POBAHHMY 0Teph 10 Teppu-
ropun CCCE w 50—80 man. v [Paymep, 19766]. IMonywennan smme mudpa
HOKAIBIBAET, UT0 B MHOTOJTHEM paspeds cYMMa N0Teph 3a CUCT He0cTaToMHOd
speRTHEIOCTI A20THEX yaoGpennii B sacymuanBoi sone Sanaguoii Cudnpi n
Hazaxerama B obmumii mepobop 3¢ pHOBLIX OKAZRIBASTCA JOBOJABHO 3HAMHTEALIOI,

Pacemorpny ¢ y4eroM noayuennnx peayabTaton JMHAMNKY TPeHIon, 0CHO-
BEIBAACE 11d HEKOTOPHIX ONEHKAX MOONMAJLHOr0 (KpHTHUECKOro) YPoBHA Vpo-
AAMHOCTH, NPH KOTOPOM OfecIedMNBARTCA 0CTATOMHEI Badonoii chop aepHa B
mexom no CCCP, nexoma ma amavenwii sepuoofecueuenmoctn nmopsjika S00—
350 Kr/rog Ha ofHOrO YEdOBCKA,

B kauecrse pacuernoii nocernoil maomaan npuses 125 sam, ra, 1ro SansKo
E ¢ MakcHMauabioit peanuune s nocaennue roam [CCCP » nudpax, 1977].
Haa pacuernoro 1977/78 r. npn obmeit wncaennocrn nacenenna CCCP npu-
Mepro B 260 M, YeT0BeR BeTHMHEA COOTEETCTEYIOIET0 BANOROrO CHOpA 3epHA
Oymer omenmsathea B 215 mam, T npn ypomaimoern m(t)=17.2 wra. [lan
pacieTnore uaTepeada 25—30 aer umcaenmoctr wacenenms CCCP coraacmo
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Pue. 28, Hurerpaanman meposTnocTh Hossterma Fre)
aer ¢ nopumennodt (1) u nommxennosr (2) npufan-

RO Ypoiias Apopoll nNmennnn B Kasaxcrame m 1
Janagmoii ConlNpW 5a cueT BACCENMA AIOTHEIX
ynobpenmi

q75

g8
Pue. 29, Onrumansnan (I n peaseman (7)) Muma-

MEHKA TPeHQOBR H OHCHEA EPHTHYECKAX  ZHAWEHN
VGEANNDCTH  SEPHOBMX © YV9eTOM BINANEA KIN-

MATHYECKHX dEcTpeMyMon (—1,50.) qis
4 =— 00 Jepuoscl aope CCCP » geaosm; § — no Esponedi-
CEOR m Azmarcaoll TeppmTopmasM  CCOCP: 1 — yponeHb
TReHOA, ofecnegnnaminsrs OETIr LI oo SEPHONIIX g

B ambol rog; f— MEERMAARIGE SHATERES cofopa  mpm
OTRAMICHAE Ha 1,5 0- 0T ONTUMAALHOTD YPOBIA

m, e iz

22

s

1 i i i | i i
FEs b i FREq A g Faas 2000 ¢ rody

EMenuMea JeMorpaduaccEnM omenkaM MokHo npuHATe 8 310 man. wenoser
[Boagrpes, 1974]. Heobxoguman semanna pagosoro cbopa npi ToM e ypos-
He 3epHOOGECTIEYeHHOCTH € TOI Ko IAOIANN AVGRAA ONeHIBATHCH He MeHbne
yem B 255 mam. T npu ypomaiimoctn m (1) =205 n/ra.

Hexonn na cymecTsyomero HeHE PEEIMA KINMATOODYCIORTeNH0 naMeH-
YHBOCTH YPOHAMHOCTH 3ePHOBKY, MOKHO MOT0EATE

m (Thep =m (VY + 1,5 0_, (76}

rae m(T),, — BEANMEEA TAk HAAKBAEMOrO rapaHTHpOBaHHOr0 Tpemma (cpes-
HEro YpoBHA YPoEaiimocTH), IpH KOTOPOM OTPHIATEALHBE OTKIOHEHEA B Ipe-
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neaax = 1,50 ¢ e GyAyT CHIKATE ¥ POMKANOCTE HILKE HEKOTOPOTD MHHIMATh-
HOTO KEPUTIMECKOTO JHaTeHnn (1) min. Beaunnna 1,50. paceMaTpuBaeTCA Kak
abcomornii MupnMyM otkionenna. CaM nponecc npi COXpPameImi ero GCHOR-
HMX CRONHCTRE OY1eT HPOTeRath Ha Dodee BRICOKNX afcomoTHRIX YPOBHAX — BHO
I P [0 gONAcHOis Z0HBL, T. @, YPORHA HETapanTHPOBAHHOIO chopa 3epia b
OTACALHBIE TOJIb.

Ha pue. 29 npusogarcd COOTEETCTBY OIS rpadimuecKue NOCTPORHIH [T
acpuonoit sous CCCP » mesom, a Tawke s ce ERPOTCIICKOTO W AZATCROTD
personon  pazfensuo, [IpuHaTel  caeaywunpe HEXOAHLE AHAYMCNNAD  Sgpro==
=00 mam. ra, Sype=235 Mman, ra. [las Enponeiicroil wacti CCCP m (1) min=
=20 nfra, a A AINATCKON YACTH (T mie=90 /ra (B4 ypoBHe 1977178 r.);
w2000 r. cooTBeTCTBEHHG m(T)me=24,2 u 12 njra. SHayenns {00} o_ pan
WHIeKCOR Y poskaiinoeT npunate eaeayone: no CCCP » neaom = 0,15, pan
Enponeiickoii wacti CCCP — 018 u pan Aanateroit — 0,37, Orcoga B cooT-
pereTain ¢ popuyaoit (76) meTpyjHO MOAYUHTH COOTHOMEHNE MEFLY AeJII -
mayu mlt)ep M M{T)min, a umenno: gan CCCP m (1) pp=1,18X (1) min, 1A
Esponeiickoii  teppuropun  CCCP — 1,22, pan Aanarckoil  TeppuTopn
CCCP = { 60,

Kar mugns, #a nocaeiuee JeCATHACTHE B OTACALHbIE ypoikalinee rojibl
(1973, 1976, 1978) peaudnna Y¥PosKailHOCTH YiKe NPEBLIaL MITHIMA BB
yposenb M (T)ma. OJHAKD PN CYIIECTEYIOINEM B HACTOAINCE BPEMA TEMIE
NpPIPOCTA YPORAIHOCTH NOTPEGYeTCH CPABHMTEALNO LINTRILIOE BREMA UL
MOCTHRSINH Peadbiblds TPermaom YpoBia FAPANTAPORAHHOTO BAAOROFD chopa.
B arom cayuae BAMAHEe JAeKoMpencaiponnore spdexra OVIeT NPOANIHEATH
CKAAMBATLOA. XOTH B OAATONPHATILE TOIH NOABITCA BO3MOKHOCTE elle Goah-
MIero Hagoijenus erpaxopsx (ponjos. Heobxoany Godee YCROPEHHBIL TeMI
npupocTa ypokaiinocTi, ocobenio Ha TeppUTOpI Cpeguunoro perimona, i
KAPAHHATBHOTO TPEOIOAeHIA NPodAeMEl HeCHANANCHPOBAHNLIX TOTEPL 3epI,
OBYCAOBACHIBX BANARNEM PEIKUX NOTOJIHO-KANMATHIECKIUN JRCTPEMYMOH.

MHOTOJETHAA HAMEHMUBOCTE ¥POSKANHOCTH MINENHIEL
H KYEYPY3L B CEBEPOAMEPHEAHCKOM 3EPHOBOM NOHCE

NApaKTEPHCTIED HCXOHBX MATCPHANOR

Tepputopun sepuosoro nosca Ceseproi AMepuEN, BEANYAONEAA JepHO-
ppouspopaue paiionst CITA n Hanajsr, oXBaThBaeT SHATHTEALILIC IIPOCTPAN-
cTBa CTeNHoil Fomsl (30HE ODpeplil) u AecocrTennoil. dror reorpadariecknii
Perion ARJIACTCA B HACTOAIIEE BPEMA KPYNHEMIIM NPOM3BOJNTENCM 3epHO-
BOIl GHONPOJYEIMH BO BCEM KANMNTATNCTHUECKOM MIPEC. BricoroMmy ypoBHIO
Arpapuors NpoHaROJICcTRa 31eCh B HeMAJZ0H cTenenn cnocoDCTBYIOT TOCTATOMHD
GAATONPHATHHE B ILEJ0M TOMBEHHO-KIMATHYCCKIEe YCRORIA.

Ocuoruoit  kyasrypoii B sepuonosm OGanance CIHIA smasercn Kykypyaa,
KOTOpPaH MCHOILIYETCH Kak sepuodypaik n chipbe Ui HHIEROIT 1 POMBIITTTEH=-
moern. Ilmennna mo sazosomy chopy sammMmaer sropoe Mecto. B Hanaje,
HaobopoT, HA NINCHULY NPAXOJAUTCA OCHOBHAA 044 B BAJOBOM chope agpHo-
REIX, KOTOPMIl 110 OTHOWEHN D K COOTBETCTRYIOMINM BEINHIHAM B CIIA cocTan-
amer 16—18%,. Cyumapnasg NPOAYVEIHA 3CPHOBRIX (fea Dobosmx) B Cemepo-
aMepUEAnCKOM 3epmoBoM momce foctiraa oo 1975 r. mourn 289% (okoao
250 sman. ) obmero odbeMa NPOIYKIME TeX e BHIOB 3ePHA BO BCEX APYIuX
EATHTANNCTHYECKIX 1 B pPASBHBAIIMXCHA cTpamax. Heam e ne yUnThHBaTL
pue, npoaysnns kotoporo B CHLA nesexuka, To COOTBETCTBYWILAA J0IH Cene-
POAMEPHEAHCKON0 JEPHOBOTO NOACA B TA0DAALIOM 3ePHOBOM Gamance (Ges
CCCP u apyrux coluaiiucTuiecknx crpan) eme sBwme (Tada. 13).

Jlan nocTpocnna BaAPHAIOGHHBIX PANOB VPOHAHHOCTH B CIHA » KRanane
HCMOALIOBANNCE CHPABOMHNEN 10 CeALCKOXO0FANCTROHNON NPOLYEILIN 1T Jat-
npie MAQ [Ceancroe XoaaiicTno RannTanucTuuecknx erpam, 1904 Agricnl-
tural statistics, 1936, 1972: FAOQ. Production Yearbock, 1961—1975; Hand-
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Tabauna 13

lIpomaBogeTBo 3epua B PAIENTHX KANNTAANCTHNECKNX I PAXBNBAKIINXCH
CTRAHAX, MAN. T.

| M0 N0 JaunKs obaopa «JRoHOMINeCKoe notokenne . . ., 1976)

ITposimne KAMATAARCTH -
GHLA FRmEa L CHILE B PAABRHBAKIIHecH
SepuoBaR CTN
KEYALTYPa
1976 1975 r. 1874 F. 1875 r, {874 £ 1075 1.
ITome mamma 45,3 08,2 1,3 171 210,7 2218
Posin 0,49 0,47 0,45 0,02 6,7 6,5
AnseEs 6,7 8,3 8.5 8.5 823 82,5
Opec 0.0 9.8 3,0 4,4 21,7 285
Byrypyvaa 1181 1474 2.6 3,6 2325 2127
Copro 15,9 195 I i 66,8 73,5
Puc 52 a0 = - 1986, 7 2124
Beero| 204,19 240,27 0,08 35,12 8234 §99,4

book of agricultural statistics, 1959], a Tarmse nexoTopsie Apyrue NCTOYHEKN
[Depopon, 1973; Weitz, 1926; Williams, 1972].

Ilo stnm marepuagam OBUIM BMABIEHE BOJWOTOPHBIE KPHBLIE — TPEH[IL
ypokaiinocT mmenunst ¥ Kykypyssl 8 CIHA sa 1866—1975 rr. n nmenmns
B Hamape za 1905—1975 rr. Tpenasl BRARTANNCE D0 METOAY HAMMEHRIINX
KBAIPATOR, a4 TakKe M0 cRoAkamimeMmy ocpepucanio ¢ l0-aeTnms maros, mpi-
qeM B DOJAVHeHHBIX TeM 1 JIPYUHM cHocoboM TPenjax pacxoiIennf mpakrTi-
qeckn He OB,

CoorpercTeyommue wpueste (pue. 30) noxazmpaiT, 9o a0 navana 40-x
TOM0OB HACTOAMIETO CTONETHA POCT CPeHel Ypo:kaliHooTH BRIPAKOH BECHMA
caabo, a B JU-x rogax obpapymnBaeTed WeTHHE MUEIMYM, o0yeA0BACHNLIT
PEIEHM BEOHOMIYMECKHM CHAajoM, KOTOpLl O yCHIEH YYacTHBIINMHCA B
aror nepnog armocdepasyn zacyxamu, [lepenoy s aunaMuke cpejmeii ypo-
FRANHOCTH HACTYIIA NOCJe BTOPOoil MEpoROH BOIHEL, OcO0EHHO B OTHOMIEHINIT
EYKYpyasl, cpenuas ypokaiimocts koropoii ®m CIIA za mepuop ¢ 50-x jo
70-x rogos poapocaa nodTH B 2.5 paza — Dodee 9eM g0 35 m/ra.

JTOMY CHOCODCTROBANN MHTCHCHBHOC NPUMEHeHIE MHHEPAABHBX yaobpe-
Hiill, HCNOALIOBAHHE BHCOKOUPOAYKTHBHEX rubpuaswmx dQopM, a Tam#e
COFMAHNE B APHIHLIX pailloHaX YCORCPIIEHCTROBAHHON CHCTEMEBI HppUCATE,
B MACTHOCTH MACCOBOe BHOIPEHIE ARTOMATHZNPOBAHNON CHCTEMEL J0MKICBANILA
KPYToBOro THOA, KOTOpa#d obecnequpacT NOAYYeHde Ha GONBIINX MAGHALAX
yposzaes B8 80—90 w/ra [Splinter, 1976). Iloxyuennsie JUENR Tpenjos Xopo-
o0 COTAACYITCA B ODIUX “Meprax ¢ COOTRETCTBYIOLNME JAaHNHLIME, NpHBe-
nennsivi B padore «lmpaet of Climatic fluctuation...» [1976].

o wkouia 40-x rofos noceRHBle IIOMATN DIOJ DIMEHINEH M KYRYpyaoil
e;Rerofne pacimupaanck. B nepuoj peakoro nopmMmeniuA ypomaiinocTs omm
HATAAN 3aMETHO COKpAIATHCA. XapakTepia Takwke IHAMNTEThHAA eHerof-
Hafm HaMeHYNBOCTH NOCeBHBLIX IWIomANell, NputdeM OTJeILHEe IIKE MaKCcHMYy-
MOB HAXOMATCA B ONpefefeHHol 3ABHCHMOCTH OT NPeJsjIVIIero rojla o
NOHIGKeHHOH YPOMKAHOCTBI0, T. €. UX AHHAMBEA B 3HAYATEARHON Mepe cBH-
BAHA ¢ KARMATOO0YCAOBASHHON HAMeHINBOCTRIO ¥ PORATIHOCTH,

Orkaonenusa pakTHUSCKON YPORATHOCTH OT cpejiHei 3a RaAipi rofl, npej-
CTABACHULE B BUIE OTHOCHTEALHBIX  BEJUYSHH — HHASKCA  YpoRAiHOeTH
(pue. 31), xapakTepUsyOT BAPHALMOHHBIE PILL, OTPAKAKINE FAABHLIM 0-
PasosM  BAMAHHC DOTOIHO-KINMATHHeCKNX  DakTopoB. XapakTepno peskoe
Pasintuie B aMIAINTYAax KodeDanuil MHAeKCa YPOHAlnocTH mmennns, obye-
JORICHHBIX CYIIECTRERHBIM PASINMIeM B PERNMEe TEMOEPATYDBL I 0CAJIKOB HA
Teppuropnn aepuopkx paiionop CHIA n hanagm.

Conoctapnaa pucynkn 30 uw 3, wmerpyauo ofmapy:suth, wro jaa CHLA
OePHG Ppe3Rors pOcTa TPeHia COBMAaaasT ¢ HHTePBAJOM BECHMA MAM0I HaMen-
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T & fea Pue. 3. Isoawropnue KpuBLe  YpoRaiinoeTr
P ] sepuossx B CLIEA n hoamane

o
! — maremmin PGLELA) .

W # — gywyp¥aa (CILA);
I — mocieAn [ FKaomams)

L)
I
i
i =

Pue. 31, Bpesenupie paasl MIDICHCOR v posail-
nocTn aepaoBux B CHIA n Hanajge

METR AT 2T W RRER TS
FaE ey £aady  I—1=—Cy. Ha puc. 30
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-710

= 38

- 34
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= I
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yHROCTH NHcKea vpossaiinoctn sepmonnix  (1956- l'.!T"I'! rr.), T. €. ¢ Gaaro-
NPUATHEM HePROLoM arpoRInMaTHuecknx veaopnii. Rak yraswpsaer Magkeur
[1979], nMenno B HT0 BPEMA B AMEPIEARCKONT ar POROMITE HATAT0 CRAMIRBATHCA
NpecTARISHNe © COBJTAHHN CHCTEMB YHPARTENNA COTBE KOXO3AUCTREHEIM
IO RO IICT B, I]]TEIJ{T]I‘]E_'{'I{I-I Hk'!"‘l_"‘.']!['-'.l"“]ITl".'IInH[J]‘[ K MOrolH0-KIO0MATIHeCIon
MAMEHMIBOCTIL, DTA Touka apenna, no Maennn Makksura, ARTACTCA H3IHINNE
OOTHMICTHSHON, TaK HAK TAKOE COBNAJEHIE NOBBRINEHHKX TeMIIOR TN POC T
¢ NEepHORoM Manoil :;.-nmzn'-.mu'iyr:lnH.'u.‘u!I-t'rii HAMEHYHBOCTH YPOMALR HABJIAET-
CH CAVIANNLIM 1 PeJENM CODRITIeM, [ N

VErameM MONYTHO, 9TO apeaibl O3NMOH 0 APOROH NIeHINE Ha TEppHTI
pun CIITA n Kamagm n ofnpx 4eprax copnajanT, ojHaxo nm-m!l'lv; MOCEER
OXRATHBAIOT JONOANNTEILH0 FHAMATEALABE TeppuTopun K tory or 40 c. un
K Oro-ROCTORY OT 100100 MEpHana, JIH KOTOpRX THIHMHE OYEH MATEQHA
anMa W okaproe BamkHoe geto  [ArporanMarudecknii ataac Mupa, 1972].
Momanammonman MAcTh DOCEROR KYEYPY3bl PACHOIATAETCR B paitonax Cpeanerds
Janama w B upRACTAKIHEX MTATAX.
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Kanmaroodycaoniennan naMendnpocTs yporaiinocTn

Ha pue. 32 npegcrapicnbl KPHELE CHCKTPAILHON IAOTHOCTH Y POHAMIOCTIT
EPHOBMX Ha paccMartpupaeMmoil tTepputopun., ynsTnposiyMuy ceMenuaMyu pi-
AeJeHLEl TAPMOENKI, COOTHCTCTBYWLIHEG sHadvenminm neasx mer (rv=2, 3, 4.,
rojia). Hambonee BEICOKEM YpPOBHEM JUCHEPCHH HA BeeX 9YACTOTAX XapakTe-
puayeTca pAj ypossaiigocTi (DIIEHNUBM M KYKEVPYasl) #a reppatopan Hana-
aul. B cnexTpe y Beex KpuBMX Hanbonee WeTRO NPOABIACTCH MAKCHMYM IIpi
1=+ rogaM H BTopoil MakcuMysm npu T=2 rogaM. HKposme toro, xopomo nni-
pisien MakcnMyM yposaiinoctn mmennnsl » Kapnane 8 monoce or 7 jgo 9 aer,
B cmextpe ¢yMM AKTHRHBIX TOMIGPATYP N0 METEOPONOrHMMecKOl cTamm
JamonTor aa 1883—1972 rr. [mammme Uchijima, 19766]) obnapysmunawrcs
MAKCHMYMBI, XOPOIIo CORNAJADINNEG ¢ MAKCHMYMAMU B COCKTPE ¥PORaiBOETY
KAHAJCKOH MIICHNIEL.

Bemeerrennaa 9acTh (YARIHE B3aUMHOTO CHERTPA [JA PAJIOB YPOiKail-
nocrn mmennnes (CHIA — Kanaga) n nmennnst — kyeypyast (CHIA) npea-
CTARAEHA Ha puc. 33, U3 KOTOPOTo CAeAyer, 9T0 KOBAPHAIMA 0 YACTOTAM
ropasao Ooge PE3R0 BRIpaKeHa  JidA i LRI KYALTYVPB — OICHNEL, XOTHA 1
HAXOMAMGNHCHE B PAsiminmx arporanMatideckux yveaopuax., Pynkous wore-
POHTHOCTIH TR l_'ll:-ILlII_:l.; Bl [FEHT O II|H-]]-:'TI!I"I1"1'I-:I! e FHavMiiMa, Talk HKak e Hall
Donpmme adcomwTAe sHavenud #e npessmaior 020 npr t=J ropam pan
mmennnet (CITA — Kanajga), w10 cpupeteaseTByer o OTCYTCTBHH KOPPean-
POEA T T I {HH!T“E,“'I'I'.TI’I:,'HII'II.II.";' [II'IU“.'EEE[!II HEeannciMe OT YAaCTOTLL {.‘!“lrﬂg"-
goner, 1979).

Anaana coewtpadibioil fynknnn pasmoctn $az obmapy:wusaer Goaee cy-
MecTReHARe sRavenia ee QAA pana moennna — kysypysza (CHIA), unanboas-
it eapur (1—2 roja) orsmevaerca B nomoce t=7—11 aer, npuxes mponece
IV KYEVPY2El ONepeskaeT NPollece A NHendisl. JT0 NpHBOIHT K TOMY, YT0 R
VEASAHHOM JIHATAZONe NPONCXOINT CIAAMKHBANMe AMIANTYALL [T OCpegHe-
noro pAja yposmaiinocTin., OTMeTHM Tak#e, UTO aBTOROPpeAAUNONHAR $YyHE-
una mo Beem pagaM aesnr B oopepenax 0,01 npn wavannmom ejuure ma
1—2 roga, 1. €. UMEET MECTO Pe3K0 BRIPAMOHHLIT MAPKOBCKMIT eAVIARHLIL
HPOIIece.

Ilpuseges HeRoTOpHe JaHHBEe 0 BEPOATHOCTHLIX XapakTepHCTHEAX BRO-
pocos caydaiinol  yEEEn oTHOCHTeALHON ypomaiimocTn pmenuns, [lan
reppuropin CIIA  pumbpocst 3a ypomenn =—10% npopomsnTensumocTio
3 ropa u Goakiie MMEWT HYJACRYID BepPOATHOCTE, JaA Kanajs #yienme ama-
WEHHA REPOATHOCTH HawnHawTea of 1=4 rofga, [aa CIIA orrmonenusn aa
yporenk =—20% npakTHYeCKH He OTMEYAINCEL 34 BECh PACCMATPHBACMELR
nepuoj (opnu caygaii), Torjga kak aaa Rapajel apmavenue coOTBETCTBYHIIETO
peifipoca npn T=1 rogy CYIECTBEeHHO H, KPOME TOro, ¢ BepOATHOCTLID OKOJIO
0,04 BOsMOMKHO €ro noABAeHNe He MeHee 2 JeT ODOAPAT, 4 © BEPOATHOCTLIO
0,012 2 roga moapaa BoaMomed cREXponusidl wemopox ma tepputopnn CHIA
n Kanam,

Jaa peex caydack OTMEMASTCA HEROTOPOE NPEBLITICHHE BePOATHOCTH OT-
PHOATEALUEX BROpoCOE HAJ DOTGHUTEABAMMI, 4T0 ABIASTCH HOPOABICHIEM
AeroMnencanumonnoro  afuperta, XapakTepROro TaKMe A 3epHOBOIE 30HB
CCCP (raba. 14).

Marpnna pepexoumx BepoATHOCTER TPeX COCTOAMMI ypomaiiHOCTH OTpa-
FRAET XapakTepape ocoleHHOCTH CMeNLl PAITNUHEIX 10 ypormaiiunoety aer. Jan
nmennns ¥ KYREypyas B yeaosnax CIIA Gxaronpunarnme nepexoist (or «—3
wan 0 g «+3») HeamauRTeARNMO OTANYAKTCA oT HebaaronpuaTnmx (ot ats woan
0 x a—»), ogEaxo 8 noasay mocaeanux. B Hamane st pasmmua auaunteanio
Goapie, HanpuMep nepexof] «—» B «—» orMedaetca 14 pas, rorja Kak nepe-
x0ofl «+# B «+» Beero 5 paa (taba. 15).

[lnormocts pacnpenedenun f (t) HATEPRAJOR BPEMEHH MEKIY JIRYMA
COCOHIME MOMGENTOILHBMIE WM OTPHIATENLHBIMHI JKCTPOMYMAMI V0o ai-
HoeTH (VpomafineiM 1 neyposaiinman rogasu) OTIHYASTER OT NpocTei-
mero pacopemedennn [Iyvaccoma Ae™. Jro oamauvaer, MTO COOTRETCTRY DI
morok cobuTHil necrauuomapen, Hanlonee sricokne snavennsa f(t) orpana-
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I = pupnmra (CHIA) — mmednna (Hanpan); £ — EYEYPY3 (CIMTA) — mpeannga (Hanamga)

TeALHMX OJRCTpeMYMon mmemnnu u Kysypyss  (CLIA)  ormenawTcs mpi
T=3 TonaM, UTO COOTBETCTBYET MakCHMYMY B CHEKTpe npi T==4 rojaM. Mar-
CHMYM NOAOANTEIbAKY dReTpeMyMor f(T) npuxogurTes a anaveHus T =}=—2.
B Kamajfe OTPHOATEALHEIC DHECTPEMYMLL (=—20%) mmewr saxcumym f(1)
ppit T=4—7 rogaM, a NOJ0EHTeNLILE (=+20%) B momoce 6—8 mer. Ha oc-
AOBAHEE STHE QALY MOOEAD 3ABMHMHTE TAKKe, WTO HANDOABINING BRIAJ B
MAKCHMAALHbIE SHAYCHIA CHERTPANLHON ((PYHRINN BHOCAT OTpHIATEALHELC

axerpesymst (Tadx, 16).




Pue, 3. Hurerpaasuan sepoatr-  Srep=r=Frr) :
HOCTh DHCTPEMYMOR  yposaii- {0k . 3 1.- § 3 1wl
mocTi aepmonmix o CITA w Ka- g8 i
HAage g6

= = e e e

JHAYMHE SHCTPEMYMOBE, % [ — -lﬁ'
=tm (11 & 410 [mEresrEmn —
wynypysa, CIHA); & — < —10; 4 —
=410 §F = g—20 f— Z=+3 a2
imimennna, Kamamal

as 1+
el

§a5
o H | A

gaz

a2

].-I{'l S0 H H sLAT T.ﬂ_ﬁ,'[. IE Tll:H:TFII:]["'II;h[ CIala e HH sl |Il'|-|]?1lil|'Il'I-II-EIIIE”.r“1 leﬂl'lsll."!'
naTerpaisnoil pepoaTnocTy F{1), Kotopre » puje aorapudanmieckoil anaMop-
(poant npepcranTenst wa pue. 34, Ong oTANGMAKTCA JOBOILHO CAOMHEIM Xi-
parTepoM: B OOMACTR HHAKNX AHAYEHNE ofccHeuennocTil MOMOANTENLHEIR
SRCTPEMYMEL HMEWT HeCHOILKO (0JIee BRICOKHC XAPAKTEPHCTHEN WHTErpain-
HOil BepoATHOCTH, WO Haunmas co amavenmit F({1)=>50—55% =xpusse orpn-
UATEIRHBIY OKRCTPEMYMOB CMEUIAWOTCA BICBO, T. €. OANHakoBad obecmeven-
HOCTE WX TOARTSNNA 00 CPARHEHHE ¢ HOIGKATEIBHBIME  SECTPEMYMaMk
HMCET MECTO IPH MeHBIINX 30AMCHIAX Ty,

Ha reppuropun CHIA 90%-man obecnedennocTs Heypomaimoro rofa
mabmogaerca npr Tr=%9 aer, a ypomaiinoro —npn Tr=11 aser. B Hamaje
HeypoRAlnLET 1 yposRaiiasii roqu ¢ orknonennamu =£10% ument Taxkymw
e oDecnedIeHHOCThE COOTROTCTREHHO mpu Tr=-JI H Tp=0( Jer, a ¢ OTKIOHEHHA-
s =209 — coorrerersenno npn =7 1 =10 ner.

PaccMoTpiM HEKOTOPHIE . XADAKTEDHCTHRH 0o BAPHaleILHOCTH HHJEKCA
}'pﬂ}ﬂﬂiiﬂﬂﬂﬂt H ofecHeYeHHOCTH 1o AHCTPEMATRHEIX FHAYEHMI HA nepcnek-
ey, Beanmunua cranfaptHore OTKAOHEHHA YPO:KARHOCTH DINeHONB I KVKY-
pyvau B CIIA npakTrweckn opnrakosa, a 8 Kanaje ee anadenus papoe pwime,
Bepoarnocts orpunarensioro akerpemyma = —10% oxasmpaercn neckonnko
BEIINE, WeM [OIGKEITENRHOMN TOro ke yposud, BepoatHocrs sxeTpemysa

Tabanma 14

Bepoataoets BROPOCH pasamgiod npojieasnTe snecT BRIe I RS
MJANIOro YPOREA YpokaiinocTa

oMol ETEILI00 TR alipoca, T': JET MOATEI
Crpana rﬂ? Eﬁ“n"r‘:ﬂ'ﬂ' e
mero, % 1 2 3 4
CIITA =+10 0,185 0,028 i, (i (1,00
= =10 0,210 003E 0, 0) (1,01)
Kamana =+10 0,200 0075 0,012 0,00
=—10 0, 305 (IR ILI] 0,0 £, L
=120 0,145 0,025 0,00 0,0
=—20 0,150 0,037 0,00 0,00
CIIIA — Kamaja =+10 ) 0073
i 1] {1, (1 i
CHEXPOIIG =+20 ll ot 0. e
.: p— 1':' I E F
LI o2 1, J
=-20 | i 0 m i
"

—
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+20% aaa mmemnnst 8 CIHIA xapaktepuayerca Beautiisoil 0,01, s Kanapne
VEASAHHL YPOBEHL JKCTPeMyMa MMeer ropasio 0Oojgee BRICOKYH) BepOAT-
HOCTE, IPHYeM Y OTPHIATEALHOTO JKCTpeMyMa oHa Takme swume. Hakomen,
aRCTpEMajbHEE sHATeHHA MEfexca yposaiimocrn £30% s CIIA muewr uny-
AERYI0 BepoATHOCTE, a B Hanage 0,06—0,10 (rada. 17 n 18).

W3 npusepennux & Tadn. 18 panEmx caemyer, 1T0 NOABIEHUE XOTH 0Ll 01~
noro okcrpemyma = —10% ¢ obecmeunennocteio 90% BOSMOMKHO HpH Ty=
—8—10 ner 8 CIIA u Tr=4—0 ner » Kamage. B pacwere ma 30-aernmii nn-
TEPBAJL 9T0 03NAMAET 3 rofja ¢ MONOKMTEILHEIM IKRCTPEMYMOM 3 4 roga ¢ o1-
punareasaeasy 8 CHIA 1 coorsercTrenso 5 u 7 neT B Kamame. J[ina arcrpemy-
ma ma ypope = —20% wHCI0 TAKHX JeT 33 YKA3AHHBE MATEPRAN COCTABMT
Ty=3 1 Te=4 roga. Tarum ofpasom, ¢ 90% -noit ofecneveHHOCTLI0 BOIMOMKHO
paamame ojHoro Hewomnencupopanmoro rofa ¢ = —10% » CIIA un peyx
ragnx ger ® Kamage, B KOTOpoil, KpoMe TOrO, BOIMOMEH OJMH TaKoil rojl Ha
yporne = —20%.

Crefyer OTMEOTHTH, WTO TAKHE ONEHEN HCXOAAT U3 MpPefuoN0KeHus, [T
COXPANMTCA COBPEMEHHBIL YPOBeHE OTHOCHTENLNON JuCHepCHd, T. e KoMp-
r[(mrmcnr papuamui  cymecteenuo une wamenutca. Hmemmpeca pacueri

em. Impact of Climatic fluctuation.... 1976] noxasmsaior, uro na done ob-
mero pocta abcomorHoll yposaiimocTn B CepepoaMepuRAHCKOM 3epHOBOM
mofce BOZPACTAINT TaKMe N AGCOMOTHEE OTKIONCNNA YPOKAIHOCTH 3a CUeT
rrapasiM o0pasoM Eausmarmyecknx (Quiysryanmii, Tak, manpuuep, aa nepuoj

Tadmmma 17

Cranmiapriuee oTRAOHEHNE I BEPOATHOCTE JECTPEMY MO ¥POEaHHoCT
paguore ypopua B CepepoaMepuEaHCEOM SCPHOEOM HoAce

CITA Hanasa
YpoReiis aECTREMYMOR, ] e —
HHIeHAIA KV PYan I (EreaAg MEeIEAILA
-I-l-i}']l:}".l}':lll;l

=+ 10 0,18 012 0,06 0,25

=—10 0,21 {14 0,07 020

=4 0,01 1,04} 0,00 0,14

= —20 0,01 0,05 01,0 0,18

=+3 0, 0x0 0,00 (1,00 0,06

s — 3 Y] i1, K] [, 040
Cragpaprooe oTkaonenne, T .00 9,00 6,00 19,0

Tabanma 15

OfecnetenHoeTs EANMATO0l Y CAOBICHIMY JRCTPEMYMOR ¥ POsKATnOCTI
pmmenmgd B CeBepoasepurnnckoy seprosoy nosce |y =30 xer) *

Hirepaans HuTerpanih- Hurepnnan T Terpa -
MAEIEHNTR 1AM BOTRMIT= TOO AT e 10 AL i BOJHDAT=
: (TF roau) HoeTh P, ] (T ran) noeTe Fitl,
¥po- I SECID g ¥po- n EReno '3
el ST MR BCI ARCTPEMAAL=
Crpann | MECTIE" | pux e Crpama | MECTPE- | gy aer
aeyston, | yN) mopa- zl'_-:'dr.ul. [N} B pa-
CUETIOM i CHETHOM
AR L e 50 | o0 | BO
IN=Tu/Tpl (Ne=T TR}
CHLA =440 Trs 3.5] 10 |15 | Kamana Iy 1515 | 4
TF- 3.5 B 12 - 15 | 7.0 5
N, 8,5 3|2 =& Trd 5 10 |12
N. B.5| & 2.9 TF a T o
Ranaga | ==10 Try b Bl&8 N, 6 |3 |25
Tr 2 4| G N B |4 |4
* Eeamumpn T OEpYracHa oo 0.5 oot
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1946—1955 rr. npu cpejueii ypomaiimocTn Kywkypysel 25 n/ra cramgaprioe
OTRMoHeHEMe cocrapmao 2,6 w/ra, a aa mepuoy 1966—1975 rr. mpu cpenmeii
ypomaiinocTn 53 nfra  CcooTBeTCTBYWINEe OTRAOHenHe JocTHCAO 5,5 mra, |
T, @, Koadunuent Bapuanum OCTANCA Ha TOM Ke YPOBHS,

Cpasanreasnsie onensn ¢ sepuosoii souoit CCCP I

Cornacno WMewluMes MAHHBIM, BAAOROE NPONABOJCTBO BarKHCHIINX BII-
0B JepHOBOH OHONPONYKIMY Ha 3eMooM mwape k cepepume 70-x romop oue-
nusamoch o Menbmed mepe s 1200 san, v, Cesime '/; Muposoro ciopa sepna
cOCpefoToYeno B sepHoBbX paionax Cemepmoit Amepurkn n CCCP, kovopme,
KaK WIBECTHO, CYIECTREHHO OTAHYAOTCH N0 OGIUM  arpoKANMATHYECKHM
VCIHOBHAM,

CpapunTeanneie OUEHKN NMOKAZLIBAIT, 9TO repputopua CIHA (Gez xo-
JOJHOrO WezeMmAefenbueckoro moaca) B 2.7 pasa NponssoguTeNIbHeS, HeM
CCCP  [Mamko, 1967]. Cpegpmas vposmaiinocTs CceascRoXoagiicTBEHNELIX
KYALTYP B VCAOBHAX NpudiusnTelslo OJHWHAKOBOI ATPOTEXHIKN HA YPOBHE
BCEX TOJIOR COOTBETCTHeRNO cocTapinana 34 u 15,2 nu/ra, B CCCP, » wacrrocTn,
TeIJIBI N0AC, 00YCA0OBANBAIOINIT NPONAPACTAHNE BHCORONPOIYETHRHEX KY/Ih-
TYP, B TOM 4HCAe H D03 HECHINY COPTOB KVEYDYab, sannMaeT Beero 5% rep-
PUTOpPHE, HAa KOTOPOH K TOMY Ke NpeodJajiainT apujusle M NOIVApHinbie
veaonun, B CIIA k coorsercreyiomeit sone ornocutes casmme '/, TeppHTOPMIL,
ma GoNBIIedl MacT KOTOPOIl YEJAAKHeHIe JOCTATOTHOE,

Heaecoolipasno MONOIHETL 5TH COOTHOWENUA, OTPAMKAIOIINEG OCPEIHEH-
HEI® KANMaTHqeckue pasamans s yerosuax Cesepmoit Asmepusn u CCCP,
HEROTOPRIMIL  CPABONTEALNBIME  ONEHKAMI MaMeHIHBOCTH HHAEKCA yposikaii-
HOCTH 3JePHOBEIX 33 CYeT COOTRETCTBYIOLINX HRInMarndecknx dayrryammii,
Me npopean ¢ a7oit ueanw conocranmenne GYHEIEN CNEKTPATLHON MIOTHO-
CTH PANOB OTHOCHTENRHOH ypomwkaiiwoctn n CIITA, Kaname u CCCP (pme. 35
u 36). HauGomee BEICOKNIT YpoBeHs [ANCOepPCHN BO BCeM [UAAZONE TACTOT
HMeeT MecTo Ha Asmarcroii teppuropmn CCCP, a manmennimmi oTMeuaeTes
B CHIA., O6napymnsaerca Xopomiee conmagenie no abCOTOTHEIM IHATOHI-
AM CHERTPAJIRHLIX OUEHOK PAAOE oTHOCHTenbmofi ypomaiinocrm ma  Espo-
neickoi reppuropun CCCP u 8 Kanmage 8 qumanazone t=2—8 mer, aro yka-
SHIBACT HA OJHHAKOBLI  YPOBeHE RINMATOOGYCIORICHNON — WMIMEHTHBOCTIO
YpomaiinocTn B ofoNX PETHONAX B JIAHHOM BPeMeHHOM HMHTepBaTe (oM. puc.
33). Jlan Kamajer, kpome TOr0, XapakTepem RTOPOIl MAKCHMYM B CHERTpe
npr 1=7-—11 Jer, KOTOPLIT FACTHIHO CORMANAST CO BTOPHIM MAKCHMYMOM HAa
Aamarcroit reppuropun CCCP » pmanasome t=6—8 ner. Ha Espomefickoit
repputopun CCGP B yrasaumoii moJoce MACTOT ON He BEIPAKEH.

Ha puc. 36 npegcranmensl KpHekle CHeKTPATLHON NXOTHOCTIE TMoNOMH-
TeAsuRX S(v), u orpunmarensnmx S(v)_ snavenmii wmumerca ypomaiimoeT,
Ipempe veero oOHAPYIRNBASTCA CHCTEMATHICCKOS PA3IHYHe B Cpegnnx
FHAMCHWAX JIMCTEPCHA W CTANAAPTHOrO oTkAoHemma (o0, M o) MONOMEATENL-
HEIX B OTPRUATEAbHBX NHASKCOB YPORAHOCTH, T. €. A JeT ¢ Yposaiino-
CThH} BRI WM HIKe Junnd Tpenfa (rafm, 19).

Cpepnee cooTnomenie ¢, 1 6~ N0 BeeM PErNORAM YRAGHBAGT HA GOMBIIYK)
HIMEATHBOCTE OTPRANATENRAEIX WHACKCOR YPORANHOCTI N0 CPARTeHIIO ¢ TOI0-

Tabanna 19

Cranpmapruoe oTeaomenne 1aa aet ¢ noBumennoi (+)
I MOHGHeRnol (=) ypomaiinoerswo

A cocp
.'Ir:f'r.:',?an" CIA Kanana
ETC ATC
i 0,0F 0,20 045 011
0- 0,14 0,36 0,055 015
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Tatnmua 20

Coerpassuan Gyminpua paznocrn daz 0 (v)., noanore paja
HHAEECOR Y posaiinecT

T, TOM
Mpspageoes x oy *
- a 4 b i W i 1044423
ETC(x) — CIIA(y) — ] = =] = + | + |F|F]FH]|FT
ATC(z) — CHIA (y) _laxl s+ l+]+1=1=/lil=-l-l=|-
ETC(z) — Kanaga(y) 1 — — : + 4 + 4=+ +
ATC(x) — Kamaza(y) | — + R RO [ T = ) e )

* g0 QOUAMACT, UTO NPONECE aXs RO BCEX CAVEARE ONEPEKIET MPOIECC aife.

TeALHBIME, ocoGenno ma Asmarckoii Teppuropmn CCCP. Cnexrpanknas
MAOTHOCTH S (V). 110 CYNIECTBY PacKPHBAET BRIAJ OTHAOHEHNI PAIHOTO 3HAKA
(yposkaiinsX ¥ 0cOGEHHO HeYPOAANHELX AeT) B CYMMAPHYW JHCHEPCHID PANOE,
upoanaguanpopamEyo Ha pue, 17.

Ilan Esponeiicroit reppuropun CCCP u Hanajsl XapakTepHo npeshillenne
rymsmun S (v)_ magm S(v), mo peeM auanazone (38 MCKIOTEHITEM r=0—58 ner
s Kanape), ocofenHao A KOPOTRONEPHOINLIX payeTyanmii wpn T=2—4 rogam.
I} sroM HMOTepBaje COOTBETCTEYIIAA PasHUIa MeRily S(w)- n S(v), pan
Esponeiickoit Teppuropmn CCCP no cpapnenuo ¢ Hanmafgoii saMeTHO BHIIIE,
B CIIA upn t=2 rogam n Ha A3naTcxoil TeppuTOpIm CCCP npu t=2 1 3 ro-
qaM, maobopor, smavenma S(v).>5(v)-, ofmaxo B OCTAILHOM JRANATOHE
no-npeskaemy & (v) <=8 (v) -, ocobenno B AdNATCRON 1aCTH CCCP npn t=23 ner.

B nesomM ma amAINZA  CHERTpAnBRMX Xapaxtepmerng (es. pue. 35 u 36)
MOMHD FAKTI0TIT, 9T0 OHE OTpaskaioT B HanGoaee odobuennoi dopue fexom-
nencamuonatit Pderr, KoTopuil NPOABRITARTCA B MHOPOAETHUX ROoJeGaHIAX
VPOKAIHOCTH 3ePHOBBIX KYABTYP NOJ BANAHMEM [OTONHO-KAMATIMECKIX
vpayrryanuii. Bemecreennan 4acTh B3ANMEOTO CIERTPA JIA CUIA — Epponeii-
cian teppuropis CCCP  XapakrepusyeTcd MAaKCHMYMOM HOBApHAI HpH
t=4—5 rogam, a gas CIMA — Asuarcroit Teppuropun CCCP npi 1=2—3 ro-
JIaM; cOOTROTCTHEHHG [LJIH Ranas — EsponeficKol TeppuTopin CCCP marci-
wyM ormedaercs aam T=5 i jua Hamaaw — Aagarckoil TeppuTopid CCCP
mra t=4 u =7, Xapakrepusie anavennn dynsunn pasgocT pas 1AA BEEX
qeTHpex nponeccon chefens B Taba. 20,

Tiax mupmo us tabn, 20, orMedaerca QOBOILHO CIGARROE MepeloBaHIe HAkA
dyuxmn pasnocti gaa, T. &, ONEPEKEWHE WAN IAMAILBANLE OLHOTO NPOLecea
00 OTHOIIENMIO K Apyroumy, ocofenno B olgacTil BHCOKNX TACTOT. B nuakoqa-
crorThoil obmactn (upn 1=7) cOXpamAETCH VOTOMMNBOS COOTHROIMEHHE B 3HAKAX
(mponeccs na Epponeiicroit u Asmatekoit TeppuTopHAx CCCP omepesawT
nponeces 8 Hanafe; mponece B CIHIA sanaaLBacT N0 cPaBHeHK ¢ TPOIeceoM
aa Epponeiickoit reppuropun CCCF n onepesaet nponece » Aasnarckoil gacTi
CCCP).

B sepuonmx somax CCOCP u Cesepuoii  Asepurn ORI JOTOTHATENLHO
NpoanATH3INPOBARL COTETAHNA IRCTPEMYMOB IO BCEM HNMEOIIUMCA B Halle
pacnopmmenun pagas. Oxazanock, 1To coRnajenie neyposaiinux aer B Ce-
peproit Amepuxe n ETC usmeer niaoTHoCThH BEPOATHOCTH 0,07 (7 paa » 100 met),
a yposmaiinmx aer — seero 0,04 (1 paz » 25 mer). Beceya xapaktTepHaf KaprTi-
HA CHNAMMBACTCH TAKE HPH CPABHNTEALHOM AHANNZE JRCTPEMATBHELX {+, =)
wan wopMameumx () aer » sepuoBMx  palionax Erponeiickoil TeppuTopii

CCCF u CIITA:

cceP
(ETC) +

T e O
O mer 16 neT 5 mer 7 JCeT 19 aer g aer
RIIA _ 4§, 0 - d 0 +]




Menee GraronpuaTHee veaopua ypomaiinocrn ma Esponeiickofi reppnro-
pun CCCP (=) no epapmennio ¢ CIIA (+, 0) mabmopanucs » 27 cIydanx, a
COOTEETCTReHHO Gomee GaarompuaThsie — Toneko B 21 cayuae. Ha pue. 37
NPeACTARIERA HATErpaJdbHAA BEPOATHOCTE COYETAMIIT JIeT, NpH KOTOPHIX HA
Esponeiickoit repputopun CCCP mmen MecTo nepopos (=—10%), a Ha TeppN-
copunt CIITA ormewanca yposkaiimeii (=+10%) nan Gimakuil & nopse roj
(£3%). 90% -umii ypoBpeHb ofecnoIeHHOCTH TAKHX COYeTaHuwil JOCTHTARTCH
npi Te=8, a H9%-nuil yposens — npn 1e=10. Coveraane obpaTHOrO COOTHO-
meRnA (1. e. MOAOKATEIBNLIT SRCTPEMYM N HOPMATLHEIL TOJ Ha Enpomnei-
exoii Tepputopiust CCCP n  oTpunarennHblii dKCTpeMysm B CIIA) mseer

B T e - poodfess

Puc, 37, OfecneuennocTE HOAE-

JeANA  DECTPEMYMOB  PASHOTD g4
JAEARD
448
J =ma Eeponeciiciofi TeppATORRnE
CCCP orpRuaTommmefl  axcTpes g4
MyM, Ba TeppEropEn  CHIA —
noaoAnTeaLnd; J27F
£ = ofpaTied COOTHOIMENIE r"f
- | Ll |
& 2 & F & 7 NN
A

90% -0y HETErpaALHYI BEPOATHOCTE NpH Tp=14 ger, 1. €. OOCCTIETEH SHAMI-
TenbHE0 pesge. CHRXPOHHLIE HeJOpOALL B OOILIIEN TacTH aepuonoit sons CCCP
it CeBepoaMepHKAHCKOI0 3ePHOBOTO NOACA NPeCTARIANT coboll BechMa pej-
xoe cobsiTHe: 3a nepuop 1890—1975 rr. onn ormevaaucs npms 2 pasa — 5 1924
n 1936 rr.

IUHAMAKA ¥YPORANHOCTH NIMEHHILI
B ZATATHOEBPOIIENCKOM 3EFHOBOM PEIMOHE

XapanTepReTnRa HeXoJHEX MaTepuaion
H OLUEHEA TPCHoR

Sanagmoenponeiickinii 3epHOBOIE PErNOH ABIARTCA KPYHHBIM IOPONIBOINTE-
neM sepua, ocodenno MUTeHiL. Coraaceo nexotopes omenkas [Poleprcon,
1974], naske B oTHOCHTEARHO HeGIATONPHATHHE N0 YPORRAMHOCTH IO BAJT0-
Bofl cOOP NIIEHUNE B CTPAHAX, BXONAIIX B Epponeiickoe dKOHOMIIECKOE CO-
obmecrso, onenmpaerca B A0 wam. 1. Taxum o0pazom, HT0T 3ePHOBOH pernon
JARAMACT 110 BAJOROMY cOOpY NUIeHHOL TPEThHE MECTO B Mupe {(moeae CCCP n
CIIA). Ocnopnan poas ero npuxognrea na pammmo, OFPT, Beanrobpura-
HELRD.

drn Tpe cTpansl (33 NCKIOUEHHIEM 0Ta (Ppagmun) pacnoaarawTcH B
ATIanTHEO-KONTHHeHTANLION  KinMaTwdeckoii ofaactn [mo wnacenmdmramm
E. I1. Amicosa, 1950], ana Koropoii XapakTepHs GAaronPHATHEL PeXHM yBIa-
RECHIA B TedeHge rojia, YMepeHHO Tenaoe JeTo I BechMa MATKAA 3HMa. &
HTHX CTPAHAX BOAJEABIBACTCH 0TI HCKIIOUHTEALHO 03NMARA NITeNHIA [ Arpo-
RanMaTHueckuii ataac supa, 1972].

Il MOAYHEHNA MHOTOJETHIX PAAOB YPOMKAMHOCTH NUIENHILD 10 TPeM Be-
AVIHM B 9TOM OTHOMIEHNH CTpanaM 3anapuoii Esponst — Wpangun, OPL n
Beanxofpuranimy Gl CHCTEMATHINPORANE MATEPHAIL PAINITHEIX WCTOWHE-
kos. Hantonee paunusii pag (1815—1976 rr.) Osur cocrapien mo (b pammu.
Jst ero MOAYUeHIH BCNOALIOBAHEL MATEPHAIL CHPABOMIITER aStatistique agri-
cole de la Frances [1892, 1912) u apyrux wagammit, B ToM wucie wybamganmi
MAO [FAO Production Yearbook, 1961—1975].

Tlo Beauobpurannn OuUE NOIy4Yen psajl 3a 1852—1976 rr. 3a nepuog 1852—
1832 rr. o COCTARJIEH Ha OCHORE CBEJEHHN, TpPHBEIEHHEIX [Tepensames
[Percival, 1934], a aa ocTaanHoil mepHog— Ha OCHOBE JAHHLIX CHPaBOMHLIX
nydanganmii DAO,. Jloa cocrapienia paga no Pepaamm aa mepmog 1878—
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Pue, 38, [lnmavnsa Tpengon ypomsaiimocrn mueannt 8 XIX — gagane XX p,
| — BpanmEs; § — Beamgobparanma; & — Depseims e 1945 r.) m QPP

Pue. 39, Tpeng ypomaiinocrs & Beankolpurannu

I — mepwon canGors pocra Ypowaftnocrn; 1 — nepmog ¢ Gomges BEICORNS TeMOOM Npnpocta: JI —
Ieepapen craficamaamnrm ARCTIFYTOr yodita; IV — pnepaoy PEINOID BOADACTANAT T e TR

1925 rr. 6man wenonnzonann nannwie Beiima [Weitz, 1926], a 2a ocranpnne
TOIEL — Marepuanst DAO u MEposoro copanownmka o YPORAMHOCTI MmemmL
[FAO Production Yearbook, 1961—1975; World wheat statistics, 1977].
Pag no @PT cocrannen o STHM jKe Matepuanas. [Ipn nepenoie Xapakrepu-
CTHR ypomafinocta aToi EYIALTYPE B METPHYECKIe MepH aa HEeHTHED OpHHAT
He MAJLIE nenvhep, KOTOPWIT B Pasuelx eBponeiicim CTPaNAax oleHIBASTCR
HEONWHAKOBO — o7 45 10 50 wr, a Aonneak-uentuep — 100 k.,

Buspaenne tpengon nua PAxoR  abcoawTnoll vposaiinoctn o BCEX pac-
CMATPHBACMBEX cTPaHAX GRUI0 BHNIONHEHO HA ocHORE AECATILIETHErO CROME-
dHmero ocpenuenun, Jaa Bemmwobpirranm, KpoMe Toro, O mapamnen-
HO paccunTan Tpeamy no METOTY  HANMEH LI KBaaparTos. CpaBunTenLise
ONEHKE NOKAIWMEBAIOT, TTO B 3TOM €I Yuae  aGcounTHRE pacxomaenns JBYX
CrGCHEBIX KPUBKIX COCTABIAT I cpepem — 0,5, a MakcuManhmo =+ 1 /ra
PN CpefineM vpomHe yposkaiinoctn 20—30 m/ra (7. e. B oTHOCHTEALILIX npe-
aenax E,.‘i—ﬁ%i Tavum ofipazom, nun PAOB HOZOGHOTO THNA CramKuBame
CACCATIVICTHIM LIATOM ABTACTCH GANIKNM K ONTHMANLHOMY.

Hunasua TPEHJION 0 BCEM PACCMATPIBACMLIA crpamas (puec. 38) wameer
HEKOTOpLe obmme W cnenuduyeckme UEPTHL. LpasuuMBam VPOBNH Vpomaiimo-
UTH, MOKHO OTMETHTE, UTO OHA HMeeT Bogee Hitakne sHavenna po Opangnm »
XIX B savame XX B, veu B Bemurobpurannn n lepymaning, weesmorpa ma 1o,
ATO NOYBEHHO-KANMATHYECKIE YONOBHA B ABYX MOCHelBNX cTpamax OLUIm Bo
BCAKOM CAY9ae HE JYMHIe, 96M BO Ppanmnn. Temnm UPHpocTa yposainocTir
B BemnkoGpuramnn u DOpammun an yrazannmii MEPHO] BRIDEGHONE  BRCHMa
cnabo — cooTReTeTBEHND 5 1 2 m/ra, B Pepmanun onn oxazanucr, FAMETHO
BEIIE — no 8 w'ra, wro w JHATHTeALHON Mepe cBAZAHO, No-BHANMOMY, ¢ DoJgee
HHTERCHBHLIM 1 3dperTinmm OPHMENEHNEM MIHEPATLEHBIX Vaohpemnmii,

Orprunarensuoe panapne ABRYX MUPOBRIX ROMN Ha epeamee nponspoieTno
MIeNnns nanbonee cymEcTRENN0 cRAZATOCE B Lepmanmn (no 1945 r.) m
DOPT, oruactn no Mpannun. Jlan Beauxobpuranm COOTEETCTRYIOMIME DTHM
FOaM JCHpeccHl KPHEMX Tpenga He oTMenawTes. Obmeit weproii g Dpan-
i, OPI 5 Beawkobparanmg HARIACTCA MOBRIIENHE Cpegmei VuRalinocTn
HOEAe BTopoil MUpPOBOIT Bodinm, mpmreM wanboaee pearmit NPHPOCT  BRIpadRen
B Dpannum (3a 30 ner Gones wem ma 25 w/ra). B peayanrate mo BCEX pac-
CMATPHBACMEIX CTpapax HACTOALIG® BPeMA  OTMeYaeTeR NpHOAHINTEALHO
OANHAROBLIL cpefnuil yponems YPORATHOCTH TIenums — 40 —42 /ra, KoTo-
PHIT  MOHTHO paCCMATPHBATE RKak XApaKTepHL a5 Sntlﬂmmunpnueiim{um
PEIMORA B Megom,

ITpeacrananer rawme HEROTOPBI HHTEper PACCMOTPORHE IHHAMIEN Tpen-
A YPORATHOCTH tmennmm HCTOPHYECKHI mepwoy ma npisepe  Beanko-

iB




GpuTanm. Henonbayn Matepmaibl, COnepHRamuecs B YIOMAHYTOH BhIOIE MO-
porpaduin no nmeRnne [Percival, 1934], ms1 nocTponan KpHBYK y posKaiino-
e, maunman ¢ X111 B, (pue. 39). Ha ocHODanud S5THX JAHHBMX MOMRHO CXE-
MATIIECKIT BEISANTH HECKWILKD ITANOR IHAMIKRL cpeneil ypomainocTi B
BeankolpuTaHim.

B XII1=XVI Bs. used Mecto caadulii pocT ¥porkailiocTi — ot 5 o 10uw/ra
{pnemuornym Goaee 1 n/ra sa cronerne). OfHaKo K KOHILY STOTO Nepiojia oHa B
OTAGABEEE XO3AMCTBAX JOCTAITA JHAMATEALHO Gonpmnx  pemramm — 25—
30 w/ra. B cepepune XVII B oTmenanca CrHail yposaitaocTi. B CI1e Ly KV I
Mepuoj— ¢ KOHILA XVII no mauana XIX B — TeMn npHpocTa 0Ll BLIE
(10 m/ra aa 150 xet) M CpeAHAR ypoRaiinocTh MOBLICILIACE [0 20 nfra. Ox-
HAKO B KOHIE HTOr0 Nepnoia HavaacH aacToil (yposallnocThb CTADNIHAN RO A=
dach Ha NOCTHTHYTOM YpoBHe), N poAMTHKABIIGCA NPIMEepHo A0 nepBoil M-
poBoil BOIEE, 3aTEM BHORE HAMETILIOCH poapacTanie TPeHja, KOTopoe CTAl0
ocOBENIo PeAKIM 10CAe RTOPOil MIPORDI BOIHEL

KanmaToohyeaomiennse koaebanns ¥ posaiinoeTi

OcpoppBafch HA JAHHEX, NpABeIEHHLIX B VEAGAHHLIX BHIIITE NeTOTHITKAX
I ¢ VHETOM HOIYHeHHLX TPenjios, SRITH REMMCACHEL WHEKCRL YposkaiimocTi
W COCTARICHB! COOTROTCTBYIONINE BAPHAINMOHHLE DG nan Dpammun n Be-
mukobpuramma (pue. 40). Napakrepuasn obimaf ocoDENHOCTE HX — OTHOCH-
TeNBAO HHIKAM AMIIATYAA W OJHOPOIHOCTR CTATHCTHUECKOIL CTPYRTYPH, KO-
ropas Takske OHLIA NCCHACAOBANA HA HPUMEPE pAfa  YpomailnocTi, moayuen-
goro mo (Ppamimm, KOTOPHIl 1O  CpaBHEHHN € pajgom  mo Depayannn (10
1945 r.)* u PPl n ocodenno ¢ pAgOM 110 Beangodpuranmn OTIHMaeTcs Hak-
BLICIIIAMIT Snasenmasy guenepen. Jlas BeangoOpRTannn XapakTepus OTHO-
SUTEIRHO KOPOTRIM nepiog o NOBBIIIENIoH HcOepecHeil B0 BTOPYH NMIOBIHY
¥IX B, (1852—1872 rr.) u Depuox ¢ NOHIGEeHHOI Aucnepeneil B TEMeHIe
1905—1920 rr., B TeUeHHEe KOTOPBIX Koaebamma  WHJeKea  VPORANHoCT HE
NPEBOCX0JIII +0,05 u —0,08.

CnerTpadbasie QYHEII A NOAHOMO PAA 10 BCEA PACCMATPIBAEMEIM
cTpaNaM COBMEIIeHH Ha puc. 41, noTopHll MOIBOIAET VCTAHOBUTL HEROTOPLIC
ocOBERIOCT KAMA0re piajia. -B ciexTpe Ypo:RaiHoCTil BO (Dpammun  XOpoiIo
BLIPAGRENEL [IRA MaKCHMYyMa — OpH =2 rogam { T. e, 2-neTHMNI IUE) 3 I
1=5—0 ner, a MeEIY HHMU PEIKO BEIPAKEH TR MITHIMYM COeRTPAILHON [A0T-
noerit (t=3—4). Ilpn srom 5—6-neTamil KT HMCCT Goaee BHICORNIT VPOBEHDL
qMcmepenn mo  cpasHennio ¢ 2-leTHHM, T. €. ARAAETCH  Oofee  SHATIMBIM,
Cnesrp ypoRaimocTi B Beaurobpuranming NMeeT JOCTATOUNO IHPORYH IISH=
Cy MAKCHMYMa NpQ t=4—8 0T, B NPEAEnax KOTOPOIL, B CROK O4epeib, BhI1E-
anerca naTeppan T=2—6 ner, T. e MUK TOM Mg HACTOTHL 1 IHAYHMMOCTIH,
aro u no Opanmun, Opmaro 2-TeTHI INET B BeaprofpnTannn BRpasken cia-
Go. B Tepmanun (o 1945 r.) n MPT coextpassiaa  gyninug  AECROIRED
OTANYAGTCA 34 CUET CMEIIeHHA MaRCHMyMa B HIAKOMACTOTHYI0  00JacTh
(t==8 rojam), IpUveM B ITOM JUANA30HE abeonTiRe apadenns S(v) HAnBbICc-
nrge. OTMEMABTCH TAKKEe NOUTH NMH0Ee COBNAACHITE CHEKTPA ¥ POAKATHOCTI
g Pepmanm (o 1945 r.}, MPI n BeankoGpuraunn B IHANA301e 1=2—3 10-
mant, Munnsys CHCKTPANBIOI IIOTHOCTH [UIA BCEX CTPOH COBIAJLART T
4 < t=3 ner.

CroerTpa’bible OUEHKH PAIOE © ORLIIEHHEOE 1 NOHIAeHH0i v posaiing-
CTRID TI0 BCEM PACCMATPHBACMBIM CTPAHAM JAHLL HA PIHC. 42, Hanfonee naskmoi
obmeil ocofenHOCTRID ABTARTCH npeofiaaganie auenepenii B OT PUILATeALHOI
ofinacTi no peem vyactoTam (Tabu, 21}.

Hanfonee peskie Pasimuis MeHyLy Beamtiimam S(v), m S{v)_- ormeua-
wres A paga mo (Ppamimn npi =2 ropaMm. JT0 O3gagaeT, "UTO anGoa I
BRIAT B TACHEPCH0 VETAHOBIEHAOr0 BLIE J_jeTHEro MIEIA KoaeDamimil ypo-
S AIHOCTI RIOCAT TOJIBL ¢ TOHIREHH0I ypoaiinocTsio, Jlan S—h-meTHerO UKL
COOTBETCTRVIONINE PAZANYHA He IHATHMEL & B nogoce Goaee WHIKNX MACTOT,

U Jlannee YPORannecTo moe Tepmaniin OTHOCATEN K ICPHOLY 1878—1D044 rr.
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T. €. jgaa Oodee JANTEABHBIX Sy
NepHofoE, BHOBE OTMeYaeTcd
npeobnafanne OTPHIMATENLHBIX  zp
nucnepewii, B pagax no Bean-
KOOPHTAHHHE HMEeT MecTo b
W3BECTHON MEpe NpOTHBOIO-
A0MKHAA KapTuHa: aaa 2-mer-
Hero muxaa S(v), m S(v)_
BeceEMa Ommakw, a jaas 5—06- qg
AeTHETO — Beanumnpa  S(v)-=>
=8(v) ., npuueMm sT0 NpEBLI-
MeHHe COXPAHASTCH W B Hia-
KOMACTOTHOM HHTEpBaize (1=
=8—13 xer). B pmpax mno
lepmangmn (no 1945 1) 5
MOPI', Tak ke xak 1 no Ppan-
T, PasAHTHA  HMENT MecTo
npa =2 rojaM, XoTH mo ab-
COTIOTHRIM IHAYCHNAM PaIHI-
na HeamaunTensna, Boaee cy-
HECTBOHHEIE PABTINTHA Meday
S{v), m Si{v)- ormenawTea
ot 'IEI'_ Tazcau ohpazoM,  Puc, 41. Gymxoma COERTPANLIOIE [LI0THOETI T0j-
ODINMEE  BBIBO], BHTCRAWINI  Woro paja MINEKCOR YPOIKARNOCTI! MITCRIL

o ARAANGA TOIYTeHERIX CORR-  § — Beanmofpurania; 2 — ©pamym; # — Fepaamma (20
TPAJLHEIX OUCHOK PA3TEABHEIX 1045 r) m @PT

PANOB, NOATBEPEIALT HAMINYNE

JAexoMnencalnonuoro  adper

Td B MHOTOJETHUX KOXeDAHUAX YPOKAHOCTH BO BCEX pacCMATPHBACMBIX
CTPAaHax, 4 CAeJOBATENBLHO, M B JaUaJHOCBPONEcHOM JCPHOBOM pETHOHE B
I[EJIOM,

Hexotoprie xapakTepucTHRE 110 BIANMAEIM CIHERTPATBHBIM ONCHEAM TIPHEE-
Aensl Ha pue. 43, Bemecrtrennas wacTh BIAMMHOrO cnewtpa ans naps Bean-
rodpuramns — Opamus w Ppanmus — Uepyamia (go 1945 r) u P pecrua
pasauaaa. B meprom cayuae MagcHMANLHAA DONOMHTEARHAS BIANMHEAN KOp-
PEIANNA NPOUECcCOs HMeeT MeCTO IAA a—G-nernero MAEIa, YT CRASAHD ©
OBIIHM CXOJCTROM CTATHCTHYECKON CTPYRKTYPH PAIOB Ha 2THX wactotax. [lan
napst Ppanmira — Pepyanna (o 1945 r.) u OPT cootBeTeTBY IO MAKCTMY M
ROCHERTPA NPUXOANTCA Ha anadennda T=2—3 roga. Caerar no $aze ma pasnwmx
qacrorax (cnexrpanenasn $ynsums pasmocrn $az ARYX nponeccor) Takme
HEONHAKOR ¥ CPABHUBACMBMY map, B noloce BRMCOKOMACTOTHOrO WMUETA CIBHC
no aze jan napst Ppanuua—Cepyanna (go 1945 r.) n OPI owpasken caa-
fo (B~050), a mra napm BeanwoGpuramma — @pannus — pecuMa cymect-
BEHHO,

B ocraawiom pmanaszome (1v=4-—13) smawenns ¢ymsumn pastmanm no
anary: nponece » Beaurobpurannn onepestaer nponece no Opanmmi, a no-
caegnmii oreraer or nponecca B epmammn (go 1945 r.) u @PI, ocofenno
nodoce 4—6 mer, Makcumasbnsie afcoMwTHEIe apavenud cABHra B e UHNIAX
BpeMeHil cOCTARIAKT BeJNTHHY NOPATKA oxHoro roga, CriaaskedmEe sHATeHNA

TatGanma 21

Cpennne auavenns uenepenii 0 cTARAAPTHMX OTEIOMEINT

g L :
b 28 i #t i & F=e ¥

XOPaETeRACTRID HAMEIABOCTI MIEenen YpoRaliancTi
Crpana
o o4 gt o a4 o=
Dpanmmna 158,0 46.8 61,1 0,13 0,07 0,08
Bemmrodpurannna 35,3 233 a7 1,0 0,05 (.06
lepsianma (7o 1945 1.) n 722 a9 7 a5.1 0085 0,05 0,0
L1




apTOROPpeAAUNooil YREIuN A BeeX TPEX PANOE 0OHAPVRIBAKIT OTCYTET-
BHe INaTHMOH CTATHCTHSeCKON CRAIN MCEHIY T L B SR }'|J'I.‘.I-.‘rl*tﬂi"['£|(l'¢'nl JLTH
KaRJ0ro pAga npn ciasure T=2= rojlaM o Jadec Bo BCeM 3HAYHMOM J[HATAZ0HE
(Tabm. 22).

PaceMorpus HekoTophle XapakTePHCTHEN RRIDPOCOR CAYIAHHEX NPONECcCOR
MIjlekca YPOoikaiinoeTH 3a JKCTPeMaaLuuie Yposun pasnoro suaka (=2=10n
=420 ). B rafa, 23 npefcrapiens peayabTaThl COOTRETCTRYIINX OUEHOR
npm pasHoM SHAYennn T., NPHYeM BOIHTHHB DPH T.=1 rop xapagTepmayior
CPeHNn IIOTHOCTE NOTOKA DECTPEMYMOB COOTBETCTBY WIIEro YDOBHA OTKIO-
neand. Bo seex cayvyuanax oTMedaeTci NOBBIIEHIOE sHadenne Gymgmun spopo-
Cil OTPHIATEABHBIX BECTPOMYMOR N0 Ka#M0il cTpaie 0 B cpeHeM IO PernoHy.
Hanfoawmme swawenna orsmedawrea o Dpannum — naamune weibpoca  aa
yposens =—10% 3 ropa, moapam, a TARMKe MAKCHMAJLHAH BEPOATHOCTE BEID-
poca sa ypopens =—20%. [lo Beankobpuramun ormeten tarike ofuH BpOpoc
38 9TOT VpoReHb 2 rofa WoApsdL. Y NOA0KNTEIRHMX 3HaCenuil Bmbpocs aa
vporens 20% 2 roja mojpan me oTMedeHsl HE 00 OJHO0IE cTpane,

Hannwe, npegerapiennse B Tadm 23, WIIKCTPUPYIOT TaKKe NpOABIeHIE
gexosiuencannonnoroe sfuperta ypoEalinocTH B OTASALHLE TOIR 1T B FPYINL
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Pue. 43, Doanwmiie cOCRTPAdLRRBIe  OHENER

@ — MelACTIENINA YACTE EIANMIOTG COEHTRA: 1 — BeaunsoGpuranns — Ppamms, = — PPRETIR —
Vepsagng (o 1945 ko @PT; 6 — enesTpiiLian drynpnua pasnecTa Gaa: I — BemuealparaHnn —
Qeparman; 2 Mpapnnn — Fepaanan {10 1045 ) = @OPF; ope By} >0 ppomnect @ |5I":-|1IIIE'I1-ﬁ]'I-II1.'-H-
Pl oHepewaer mpoiece o Oprae, 8 ponese o paNmNE  on@pelasT npEMece §o Pepauann

(o 1945 ) wn DPr
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Tabamma 22
Crammemian aproxoppeasunonnnn dynkuma wyieRca ypomaiinocTa
T, TOJIM
Crpaiea
i 2 3 A ) 6
Fepmanma (o 1945 r.) — (0,003 -0,01 -0,M =0,005 - 0,005 0,01
n DPr
Benurolpuranms =000 0,00 =0001 | =001 —0,02 -,
dpannns 0,00 0,00 0,00 0,00 0,00 {0,001
T, DA
Crpann
7 8 8 10 11 12 13
T{".[;!.[H.illlill {mo 1045 r.) |-0,04 | —0,01 -0, -0,01 -0,02 +0,02 =001
n Pr
BeamrolpuTanms +o01 | =0000 | 0001 | -0,01 +0,003 | 0,008 | —0,003
Ppanmaa +0,01 | =00 = 0,004 0, (W03 ~0, 02 0,01 i, 10013

Tadamma 23

BepontnocTs nhiipoca pASANTHOE NPOIOTHENTELNOCTI HELITE

HAN HEGKG SAMAHAOCG YPOBHA YPOREANHOCTH

Ypomeins MpoIeanTeaREoCTE BHlpoca, T, 00T IKLPAR
Crpana e
[ i l - | 3 &
Beanrobpurani =-+10 0,128 0,008 RLLY 0,04
= —1{0 0475 0,024 0,008 0,00
=+20 0,016 0,000 0,000 0,00
= =2 0,045 i), (18 0,000 0,0
Qrpanmmm =+ 10 0,186 0,01 (0, (M6 1,0
w=—10 0,240 0,07 0,006 000
=+20 0,054 0,000 RLEY 0,00
L= | 11,065 0, (K] i3, (e (.00
Fepumanma (g0 19465 r.) =10 i, 440 0,010 (0,0 (b0
m BT =-10 0,190 0,020 0,01 0,00
=+ 0,020 (KD 0,00 0,00
= =20 0, (0 (3, 0,00} LELY
B cpemmes mo pernoy =+10 0,155 0,020 0,00 0,00
==10 0,240 0030 0,040 0,00
=+30 0,023 i 00 0,00 0,00
=20 0,052 0,003 0,00 0,00
ICT ¢ AKCTPEMAJIBHBIMIT ZHATEHIAMET MHIERCA, YTO ABJAGTCA HIBCCTHRIM 0=
MNIHeHNeM K peayiALTaTaM, BRITCRAKIMM H3 aHaliEd CHEETPANBHME KPHBEIX
(M. pue. 42).

ANAJN3 MATPUIE NEPEXOIHEX BEPOATHOCTEN 10 CXeMe MAPHOBRCKOI Iemn
Tpex cOCTOARNIT Ypo:KailHoeTit BO (Mpammun TOKASEBALT, TTO HMERT MECTO
ARHOe npeolaajanne Nepexogos B HYJIEBOE COCTOAHNE, NPITEM panfoabpes —
maa nepexofos «0s B «0», Baecte ¢ TeM OTMEHAETCH, TAK He KAK B CCCP n
Cepeproit AMepuke, CYNECTBEHHOE NPeBRITEHNTES HefIaronpuATHEX  epexo-
NOR WO CpaBHEHUW ¢ OAArONPHATHRIME — COOTHETCTEEHHO Jo n 27 cayuaen
{raba. 24).

@MyaknpA  NA0THOCTH MHTEPHANOR Medtly [ABYMA COCCANIMU ARCTpe-
mysamu +=10% caegena B Taba 295, Tlyaccononckan HHTEPNPETANNA 3TOTO
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Pue. 45, HOTerpatnian BepodTHOCTE JRCTPEMYMOB YPOKARNOCTH NN

JEadeHig SHeTpoMyMon, % T — =—10; 2 — =410 [(Ppangual; 3 — e —{l; 4=—Z+10 [Beano-
GpaTaminl; § — =—10; & =10 [Fepmanna [mo 1945 ) o OPC); F — g—10; &8 — = &40 (3a-
npAeenpone fiewed pFeraol B gedoy)

pacnpenenenua nanbolee MeTRO NPOABIACTCA JUIA OTPHIATEABHBIX ARCTPeMY-
MOB [0 RaHnBM Hanbogee gannnoro paga ypossaiigoern ((Dpanmua). Ipadim-
MecKad WHTEPUpeTaIa nokazammoro B tabn 25 pacnpenenemmwn (pue. 44)
OOHADYANBAST BECLMA YOBICTROPHTEALAYI0 ATNPORCHMATINI OJHONA PAMETPH-
weckium pacnpegeaennes tina he™" (mpn smanenmin A=023/roa). Taknu ob-

Taidamima 24
Marpnia nepexojnux sepoaTuocreii f*; pan Tpex COETORI
ypokaiinoern no Ppamngnm *

ARRRaTY, - 0 +

— =40 0,19(7) 0,23(22) 0,22(6)
0 —9-+9 0,65 (24) 0,61 (59) 0,58 {16)
+ =10 | 0,16 (6) 0,16 16) 0,18(3)

* B crofkax — yneae caywien., CTPRaHa YHAIMHELCT DA BAOPABICHIES mepexoiia m
WMianaoM GToaGIme.




Tabanua 25

laornoers pacnpenesenns WHTEPBAION MENY ARYMA DRCTPEMYMa M
yposkaiiwoern SiT)

g be T, MO
Crpanm EEE
o ;"“ i | 2 3 ] 5 & T ]

Beanwodpuramma =+101 020 | 010 0,00 | 040 | 005 | 0.0 04D | 0,05 | D05
=10 | D007 013 07 020 | 000 | 020 0A3 | 000 | 007

Dpannms =+101 047 | 000 [ 007 | 021 | 040 | 010 004 | 004 | 0,14
=10} 0,23 | 0,18 040 | 0,43 | 00 | D08 008 [ 0,00 | 003
Fepsanun (o =+10| 007 | 0,07 007 | 000 | 044 | 007 044 | 007 | 007
1945 1) m OPr =-10) 047 | 022 | 0,06 | 041 | 00 006 | 041 | 006 | 000
B cpenmes no =10 015 | 0,00 00 [ 010 | 040 | 000 | 000 005 | 00
pernamy =10 0,46 | 018 | 008 I 045 | 005 | 041 | 041 | 0,02 | 0oz
EE " T, Mg
Crpasa E Eg
S E ] i i i2 i 14 5 i
Bemikobpnranms =101 005 | 000 | 005 | 005 | 000 | 000 i, (5 0,000
w=—10 | 0,00 D | 007 | 000 (L(WY | 0 (W] (k0] LN
(Ppanmms =+10 | 0,00 | 007 | 004 | 000 | 0.00 L] (R 0,00
==10) 003 | 000 | 0,03 000 | 000 | o2 0,0 0.
Fepmannn (1o =+10 | 007 [ 0.00 | 0,00 | 007 0,0 [ (D L 007
1945 ) m @PI =—10 ) 006 | 0.00 | 000 | 000 0os | 00D X 15] L X15]
B cpepmes nmo =101 004 | 000 | 003 | 004 | 000 | 000 0,03 004
Mernoy =—10( 0,03 [ 000 | 003 LD | i (LK) LI 0

PA30OM, NOTOK HeYPOHANHLY JeT B Dpamin aa 160-zernmii NEPHOT MOGEHO
IHTEPIPETHPOBATE Kak NpocTeilnmii nyaccomoBermii MOTOK CcoORITHIE, T, @
Hanbodee BOPOATHO HACTVILIOHI® OMHOTO HEYPOHKAIROrO roga Besen aa apy-
rus. Obnee aneso TPYNNHPOROK 110 2 rofa NOAPAJN 32 VEaZan#bi WHTE PR
cocTasuio 9,

o sarepmazam tadn. 25 Seum NOCTPOENE!  CTAMHEENHBE  HOMOF DA MM
(v moayaorapundamnieckon MacimiTade ), Xapakrepuayionge HHTETPAIBIYH Bepo-
HTHOETE IMOHBITEHIH FRCT M VA Fu::ﬂ:fr:}rnymuwru AHAES B 3aanHos T -
pade Tr (pue. 45). Kpumwe F(1) noaoamrenpumx IRCTPEMYMOE  CJBILHY T
BITPARO 110 OCH T, NPUTeM X cQBur *Oputine npoieaserea no Opamigm, I'epma-
i (go 1945 r.) uw ©PI: no BeamkoGpuranun on ne Bupasken. [lo ganmwi
HOMOrpaMMbl ODOAYIeHB CBOJHEIE JAHHBIC [0 NHTErpaALHO  BEPOATHOCTH
(ofecnesennocTn nogprenmn) SRCTPEMYMOB ¥ POiKAIHOCTI, & TakEKe THeio JoT
€ OTHMH ECTPEMYMAME B Ipeenax HEKOTOPOTD PACYETHOrO WHTePRAIA.

Bo ®pannun wa 90% -uoy Yposue ofiecneqennocTi ofuy OTPULATENLIE]
JKCTPEMYM WMEeT MecTo OfiH paa B 7 Jer, a NOAOHEUTENLNLIT — oAl paz »
9 ner. B Tepmannn (g0 1945 r.) u OPI" nossxenmne OTPHIATEALHOTO 3KCTpEe-
MYMa TOil #He oDeCHeUeHHOCTH HatmIoTaeTes oqun pas & 16 aet, a noaoEnTe L-
HOTO — ol paa B 14 aer. B Bemuxodpuranmmy IRCTPEMYMBI PAAHOTD aWaKa
upi F(t) =090 nocrurawren » naTepnane 1,=12 aer. B cpeanen » 3anagmo-
EBPONEICKOM JEPHOROM pPerione ¢ WHTETPANBHOIN  RepoATHOCTLIO F (1) =000
HMEET MECTO OJIHH OTPHIATENLH I ARCTpeMyM npun Te=10 xer n noxomEITENL-
HEIT SRCTPeMYM npn T,=12.5 ner.

Hexonn ua gannux mo OBeCIIeTeHHOCTIT RANMATOOGY CAORIOHH MX TP HIOR
YPORKATHOCTH DUIEHNTE, NPHBEICTELY B TaGT. 26, meTpyano onpemeanTs ma
HEPCHERTHBY WHCAQ JTeT ¢ IKCTPeMYMAaMH VPORAROCTH Ppasmoro amaka,

Tak, Momno omugarte, uro wo Dpanuun 8 upegesax 3l-aernero e pioia
Gyayr 4 roga o OTPHIATONBHBIM dKCTpeMyMOM u 3 roga o MO N T B BIM,
T. & ONH Tojg ¢ HEKOMIEHCH POBAHHBIMI NOTEPAME YPOHAiad 3a cHeT NOrogHo-
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Tatanua 26

OhecnieaeniocTh KANMATOO0Y CAORICHNLIX JKCTPEMYMOR ¥ poikaiinocT
mmenmue (=105 ) 38 pacteTHsl mepEo li*u=3l]l aer)

HBaTepra- M HTECpAIBIAR | HuTepna- HETerpaAnman
F 3= TR [Odin- i
."-:II'III:?::HI Ee[RATHOCTL 1-|¢|”|E::" BRI THETL
(TF, {te,
211 roe)
:-r'.-l"-llli']:'ll:l Fizh % W SRR Fit). %
iHl:I'T]IlI!' :IIN'TFII:"'
Crpeana MELALIAX Crpana MAIEANT
TR JIET W
ECEET- [AH Tl L o
HOM [1E- P HOA Tie-
T E alk aa & PG 50 20 L51]
(W= [N =
Toltp | Toltp)
Beannoipn- Tre a0 | 14,0 | 160 || Pepsmanusn T BA | 145 | 200
I an ]
Tammn Ty 55 | 11,0 | 160 {J&*_I’ﬁt‘-’ g B 30 | 100 | 150
N, 65| 30| 20 " N, 55 | 20| 15
N_ 5,5 3.0 20 N. 10,0 7.4 20
{Prpanuna Tps 3.0 0.0 [ 150 | Peruon Tre 50 | 125 | 200
p
Tp- 25 | 7.0 | 12,0 | B 0eaoM Ty a5 | 100 | 170
Fi {10 Ao 210 N .0 25 1.5
Na 12,0 4.5 20 N S a0 20

KAnMarTimieckux (paykryannii va vporoe e Meppme —10%, B OPI' unexo
TeX W Apyrux Jaer Gyjer MeHsmre — cooTeTcTBenHO 3 M 2, T, e. Takme Oyper
OITH HEROMIIEHCHPOBAHNKMIL TOJ Ha TOM jKe dKeTpeMadbioym yposme. B Bemn-
KOOpHTAHIN, OCHOBMBAACL HA OUEHKE COOTHOIIEHN AHCTPEMYMOR PASHOTO
SIAKA, MOGKOO OHLIATh, UTO0 YeTKEO BEpaMKeHHOro Hegobopa yposkas ne Gyner.
B epepnem pan Sanagmoenponefickoro aepHOBOro pernona cASAVeT NPHHATS,
aro B Jl-nerneii nepenexTuse GyayT 3 meypomaiinux uw 2 yporkajinsix roga —
T. ¢. OJIHH HEKOMIEACHPORANNLIN FOjl ¢ YPORHEM OTHKJIOHCHIA He MEeHBIIe
—=10%. Ecan onennts epegnomo VPoRsaiioeTh DINeHIIE B YEAAHIE nepnoj
peawinnoii nopagka 50 mfra, To cooTRetcTmYIOMpIT alcomoTHEGL VpoBeHB
HANMATOO0YCIOBARHHMX OTEPE IPH TOM e VPORHe NOCeBOLIX TLA0Iaei
COCTABMT He MeHbine 5 1/ra, T. e. npuMepHo 4—>5 wam. T.

Hapectao, wro notepn aepua 3a cueT BORALHCTENA HATOTENOR MOTYT OHITH
anaunreanasyn, o gasnso J1. A, Magaposoii uw M. 1. Muakesma [1977],
epeil negobop oanMoil nnennnsl mpn amudmrornax Gypoil pHaRvMHER co-
crapianer 0—06%, npuuem ua oTHeABHEX Toanx IAPAKCHNOCTE  NPEBRIITACT
90% mnocesa. B oroit chasy npejcTanigeT NHTEPEC ONCHUTE BARAHIE YRasaH-
HOro (hakTopa, B 3HAMNTEALHON Mepe CBAZAHHOTO € MOTOJHEIME VEIOBHAMT
B NEpIOT BereTamin, Ha MHOTOTeTHION INHAMOKY WHICKCA VPOEARTOCTIH.
Henoatayn nomemennmii ® ux paboTe KATANOT MACCORBIX apasEennil Menm-
mel B Janaauoii Evpone aa XIX—XX pp., MEl cONOCTABIAN TOAH, B KOTOPHE
oHl Habaoaaanes, ¢ HngeRcaMn yposaiinoetn 8 Beankobpurannm n Ppannen
BTl e rofs. da 1846—1960 rr. fwao ormeneno 27 ner ¢ sundurorneit skea-
Toil paanunnel nuwesnns. Bo @panpmun 16 nz mux copmaam e rogaMu ¢ nomm-
AReHHoi Ypomaiinoeteio 1 11 — ¢ nossmmennoil, 1 BeankoGprranm — cooTrer-
creenno 14 w 12, Xapawrepmo, wro B untepsane 1926—1938 rr., 5 xoropom
HMEJH MECTO IBe TpyOnHpoBks obuiedt npoponenteasdoctsio 10 ger (1926—
"-'311 1935—1938 I'J"'.:|.| OBIZIO OTMETeHo B JeT ¢ MOHMAKEHHRM WHISKCOM Y]po-
maiinoern so Ppapuun uw 6 aer » Beankofpurammm, uto womker CAVAENTE
HABCCTHRIM NOATBEIRIEHeM Bauanna snudurorwii wa dopunposanme mon-
AMCHIO ¥POMANHOCTH B OTJeAbHBE TOAL WIH B TeMeRne paga JeT.




CpaBnuTeALHLIC OUEHEN H3MEHTHEOCTH vpossaiinocTi
» 3anagnoit Espone, Cenepuoii Amepnre n CCCP

Ha puc. 46 copMenmensl KpiBpe CHEKRTPANLHON IIOTHOCTH NOAHLX PAIOE
HIJICKCOB VPO:EAiHocTH B YHAZANNBIX Perionax. Hanpsicmnii YpoReHbL JUIC-
nepenn YpomaiinocTn #Ha BCeX YACTOTAX OTMEMARTCH ¥ KAaHAJICKOIT T mIThE
it ¥ 3epHOBKIX Ha EBpomeilckoil TeppuTopin CCCP (npensymecTRemmo O3nMoi
I APOROI mmemnip) . CnesTp, oTHocAniiics & Ppanmui, 3aREMAET NPOME-
SHYTOMHOE TOMOMENNe MeWRIY CHeRTpaMim Esponciicroii Teppuropun  CCCP,
Fanamw n CUIA, no 6amse x enextpy CHIA. Cunextp vposaiimoctn B lepua-
nun (o 1945 r.) uw ®PI' s REICOROYACTOTHOM ODJACTI XOPOIMO CORIIAJAET IO
afcomoTasy anagenas ¢ kpusoil s CHIA, » koropoil MakcHMyM B CHEKETPe
nag Tepmannn n @PI' cornajaer mo 1acToTe ¢ AHAMOTHHHEIM MAKCHMYMOM
n cnekTpe Ranajsl B nojoce re=T7=1 ger. B nuemoM MuUHHMYMY B CHeRTpE
vposkaiinocTn B Sanaguoii Eepone » oBaAcTH MACTOT T=J—4% TOfaM cooTBeTCT-
pyer Marcumys B enexrpax CHIA Kamams. Hanosmmms Tamse, 110 Ha 3Toii
e YACTOTE OTMEMACTCH MUNIMYM B CIEKTpe YpoikaiiHocTn Ha AanaTtcroil
reppuropun CCCP.

Taa CPABHUTEABNON IWLTINCTPAIMN CHEKTPOB NOMKHRATEILILIX 1l OTPHIg-
TeaLHBY WAIPKCOB VPORANHOCTH NPUBOJATCA COOTBETCTHYKHIING T PEME PE
no (Dpanmun, Epponeiicroii tepparopun CCCP 1 Ramape (puc. 47). Cnn
OTMMMANOTCH XOPOIIo BHPAKEHHEM O5UIM  CROMCTROM — ABHEIM npeodiraia-
HIEM CHERTPAILEOE ITOTHOCTH HeYpoEalineix 6T B ofAACTH KOPOTROTSPHO]-
nx muigos (T=2—4). Tpn srox mandoasinnil alcoTOTHRIE YPOBEHL OTPI-
naTeasnoil guenepenn ormesaercs B Eaponeiickoii wacTn CCCP, Hamagme wu
(Mpanunn B BEcoKoMACTOTHON obaacTi (npn =2 u 1=35—4). Cnexrp ypoikaii-
e JeT Bo Dpanmum HMeeT YeTKO BLRIPARCHHYW N0J0CY MAKCHMYMa 10
1=4—T aer, a na Esponeiickoii Teppuropnn CCCE npn =4 u t=1 aer. Pe-
AVALTATHL 3TOTO CONOCTABACHUA OTPAfKAT HAMNMHE [CROMICHCANMOTHOTO
sipherTa B KosteDanuAx ypoEaiinocTH, BHPIREANOTD B manbonee obodmen-
Hoil cOCKTpaibHoil Gopye, a HMeHHO, MOHNREHHAR Y POl HOCTE XapaxTepi-
averca Goace ROPOTREMU (M, CACAOBATENLIO, 'Ialle BCTPEMaOIMICA)  1Hnk-
Jaxn mo CpapHeHmn © MORBIICHHOE  VPOXEANHOCTRR), KRoukpeTAse MOTOAHO-
ENNMATHYSCKNE  VOJIOBHA, NpHBOJANHe K Hogoonoll  CTATHCTHYECKOI
peobennoctn B pailonax 3anajuoit Esponsl, MOryT He COBNAJATE ¢ ANAIOTHY-
MM (PARTOPAME, TPUBOAAINMI K Tarol #e ocobenmocTn Ha Enponeiicrod
reppuropun CCCP w n Kanage.

Hexotopsie Baanupwnie (asoBpe ONENEN JABYX DPONCCCOB B paccMaTpil-
BaeMBEIX pernonax npusojates u raba. 27,

Moanse paam s naps Dpanuua — Esponefickas  Tepputopia CCOGP
HMEIOT HANGOIee PEaKko BEpaKeRnsil Qasosil capur upn T=3 roia. Taroi
e YPOBEHL CIBNTA OTMEUACTCH HA TOIl JKe acToTe W Y OTPHUATEABHOTO PAMA.
7o 0IRAYACT, UTO OCHORHOC 3ANAR/IKEATTHE NPOLNECCOR BO (D panumm no cpanime-
wmw ¢ Esponeiickoit reppuropueit CCCP npoucxofut » rois © MONHFREH O
ypostaitnoctew, Laa nape hanaga — Mpanmua n CHIA — Mpannua Magewyyy
CIIBITA TAKMKE MEeT MeCTo B o(VIACTH BEICOKMX 9aCTOT, MPHYeM MNpPONEcCch B
Cepepioil AMepnge onepeikaloT IHPpolecchl Bo (Ppammm.

B nuamagone T ot 4—5 10 7—8 der cnextpansnan dynknua passocTs das
Beex CPABNNBAEMBIX IPOIECCOB BHpaskena crabo, T. . B ATOM AUANASOHE -
CTOT MOMEHO CYRTATE WX CHHXPOHHBIMI KAk JLTA MOAHOTrD pAda, Tak W LIH
HOAOVRATEABIEX W OTPHIATEIBHEX HHIEKCOR YPOEATHOCTI, B mnagkodactor-
HOii OOAACTI BHOBL OTMOUACTCS BOZPACTAHHE ¥ OTJACILHMY JHAYCHHIL T Ha-
npusep, AaA napel Eppomeiickas Teppuropua CCCP — @Mpaunusa BTopoil Nak
azoBOTO CIRNIA OTMETAETCH TIPI T 14 aeT, npuyes JOCTUTACTCA MARCHMATh:
1o poasMoknoe apavenne gyukmm (B=3), 910 COOTRETCTRYCT CMEMENNI Mpii-
GamanTeapno Ha 2 roja, upn SToM mponece ma Esponeiickoit TeppuTopmni
CCCP, xaxk u » BEICOROTACTOTHON olJIacTil, ONepEKAST Nponect BO ﬂ"[’.li'l.'illil,ilil.
Ilna naps CIHIA — Mpanmina BTopoil MAKCHMYM OTMEMACTCA B NOAGCE 8—10
aer, npuaes nponece 8 CHIA onepeiiaeT nponece po Ppanmum.
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Pue. 47, DyRROpa cOeRTPANLEON WAOTHOCTH HAERCH VPO im0 T
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CCCP; 2 — Komana; & — @Opammm




Tabanma 27

Coexkrpaasuaan Gynsuua pasuoctn $az 0(v) 138 noasoro paga AEACECA
YpoRaiHocTH, 8 TARMe A8 PAJA 36T ¢ nopsamennod (F) om0 mopmssenmod ()

Ypoai HoCTRI
T, TRILL
Mponecca
2 3 ¢ 5 ] 7 8 g 10

ETC (z) — Gpanuua (y) +045 | +E7 | —-16 |-1.3 =06 [+1,1 [+1.0

ETC (—x) — Dpanmiia {(=y) —06 | +28 | +4,7 |-04 | +57 |+08 |[+08

Dpammun (+z) = ETC {+y) =10 =03 | =17 |13 —4,0 [—-31 -1.3

Hamana (x) — @panmun (y) =003 | +15 | +2,5 |+08 |-04 |06 |-09

Ramana (—z) — Opanmua (—y)|-1,7 | =01 | +29 |+09 | +0,8 |-0,01 | +0,03

Ppaanna (+z) — Kanana ()| =005 <28 | =18 |+22 +i1 |+11 |+14

CHIA (z) — ®pasmun (y) 01 | +29 | +08 |=03 |+05 | O +3.0

Ppasnsa (—z) — CIIA (=y) [+10 | =15 | =03 |+003 [ 0,3 '+02 |-15

T ML
Il popecs:id
i i2 i3 4 16 18 20 24

ETC (z) — ®pannns (y) +10 | +09 |+11 | +29 |+10 |[+12 | +i5 +2.9
ETC (=z) — ®pannus (—g) +07 | +1.4 | +1.5 | +28 | +1.4 | +1.0 +1,0 +0,0H
Ppaguna (+z) — ETC [ #5) —1.2 | +03 | +1.0 +2.8 | +0,0 | +id +08 =09
Ranmana (x) — Dpamnua (y) -12 |-08 |-08 |-09 |-10 | -10 -1 0.8
Kamapa (—z) - ©pasmua (—y) | +0.5 | =08 | =27 |-24 | -22 |-22 | -22 =24
Ppanuna (+r) — Kamapa (+p)| +15 | +07 | +07 | +06 | +08 | +09 | +086 +08
CILIA (z) — ®pamm (y) +10 | +0,7 |+1.3 | +13 | 409 | #11 | +12 1.1
Ppanuna (—z) — CHIA (-y) | -03 | +02 | -28 | -12 | -05 | -08 —0.5 —0.6

Mpumesanne. JEan a+e ¥ MAGD 03EATIET, UT0 OPOHNECE aXs ONCPEMAET NOIIECE o).

B neaom no marepmanasm tada, 27 MoMHO 3aKI0YNTE, 9T0 HMEET MECTO
HEROTOPaA TEHACHINA OTCTaBannA nponeccos B Sanaxuoii Espone mo cparme-
anw ¢ Cepeproii Asepnroii n Esponeiicxkoit Teppuropneii CCCP pan seex
JNANA30HOB Y4CTOT, 33 MCKIOYeHueM uHTepBata t=4—8 mer.

[lpuseges HekoTOpHE CpaBENTEABUBIE OUEHEN [0 UHAMILE NDOTOKOB
HOJ0GRATABIME B OTPHIATEABABIY SKCTPEMYMOB M0 fanmms gas  Dpamgmm,
Enponeiickoii Teppuropun CCCP n CIHA (pue. 48). llocaegosareannoers
TaKHX cODMTHE npejcrapianer coboil caywaiinslii moTok, COXPANANONI Kea-
SHCTANMOHAPHOCTE, 9T0, B YACTHOCTH, XOPOIIO WITKCTPUPYETCH pacnpemgene-
HIIEM OTPHIATEALHBX SKcTpeMyMon Ba npusepe Opanomr. Mombo ssjgesrs
TAKHKE HEROTOPRIC BREMEHIES OTPR3KH, B KOTOpHE HPOMCXONHT TepeoBaHie
HOTOROE NMOBLINEHHON I NOMGREHHOH ITOTHOCTH npH cyMMupoBannm no 15-
JieTHHM mepuogay (puc. 49).

B 30—40-x rogax XIX ». ma Esponeiickoit teppuropnu CCCP n » 50—
G0-x rogax so Mpasmuun oTMevancs MakcHMYM BOXIHHE 20, Bropoit makcu-
MYM B nepeoM u3 aTux pernomor wa Epponeiickoii teppuropmn CCCP umex
MecTo B HoHIe XX — neproit Tpern XX 8., a so Mpanuun cooreerernyonmi
MAKCHMYM TAKHC OHABANCA cMemlenHniM Ha Donee moagmwit nmepuog. B CIHIA
MAKCHMAABHOE JIHATCHIE CYMMBI BKCTPEMYMOB, HaoGOPOT, COBIAAET ¢ KOPOT-
KM nepuogos munnmyma na Esponeiickoil tepputopnu CCCP n no Opanmun
(1876—1890 rr.).

[Mocaeauee 30-neTHe Bo BeeX CTPAHAX XAPAKTEPUIVOTCH  MITEIMATLIHIMI
amauenuAaMu En,, T. €. N0BOALHO JIUTEALHBM NePHOLOM OTHOCHTEALHON CTa-
DUIBHOCTH MH[eKca ypomaiinoctn, ocobenno » CepepoaMepukaNCREOM 3epHO-
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Pue, 48, JInmasisa UoToKs sECTpesysMop ypomafinoeTn & XIX ow XX po. 1 0epaoet ¢ 0x
TPOCTHM B CAOHIMM SEpeIoRanmes

{ = Emponefcean Tepparepan CCCP; F — drpannan; 4 — CIIA; o = 9epeaoRINne SECTPEMY MOR
CAGAEHDE: 4 T e, MPpOCTOE; & = FETReMYM aofEEnTeaRa sl & — To e, oTPInaATe LN

oM mosee. Ha ocnoBamin npocTeiinmy auajlormil MoHHO 0HNIATL B OTOI
CRASH, 970 CAeIYIOMNE MUTePBEaT OYIeT BHOBL XAPARTOPHIONATECA HNEROTO-
PEIM VBEANYMEHIeM YACTOTE DRCTpeMyMoB, Racaack BHYTpeHHel CTPYKTYPEI
NpHBEACHIBK PAjoB, oTMeTHM, uro #a Espoueiickoii teppuropnn CUCE no-
BOALHO YACTO OTMOUACTCA NPOCTOR SepejoBadie SECTPEMYMOBR Pasmoro sHaka
{"im‘ﬂ"" ||pm'u|||::u||:||;_-J1 T. &, OJIHH HOAORITEARN B = 0/nH l]T[l]IIIH‘I‘I‘.‘lMIMﬁ
i . g, Bo @pammpn ator sdupert seipasken caabee, 0o BMeECTe ¢ TeM B HTOM
PHAY HMEIOT MECTO HHTePBAJILL, [ KOTOPHIX XAPAKTePHO YepefoBaiue IBoii-
HHIX DECTPeMYMOB, T, €. ABd [MVEATONBHBX — B OTPHIATEMRHEKX W T, .,
B redenne 0-gernero orpeara (1846—1875 rr.).

Kok nokaasipaeT NPOBeIeHHBIT BROIE CTATHCTHYMCCHIUI ANANNS, BN MHAF
CRAZL MEMRIY PAJAMH BRIpa:EcHA caalo, 9T0 DO3IBOIACT PACCMATPHBATE HX KK
HEIABNCHMELE Peaama3aiing, a uX COROKYNHOCTL — KAK HeKoe NpuiImHenne K
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Pre. 49, JupaMuka oRCTPEMAALHME To ypomaiimocTo aeT no 15-aeTHRM RATEPRLIAM
p XIN—XX np.

! — Enpomefictan Teppatopng GOCP; f — Opannua; & — CIHLL
Pue. 50. OfecnenennocTs CHEXPONNEY 3RcTpeMyMon yporkalinocTn 5 Esponelickoll wacTn
CCCP — Opanmum n Dpanman — CHIA

I == g Eppomcitcrofl uacTh CoCP I'.'lI']lHI'I,ﬂ'.I'Ii‘-'II-IIllﬂ RERCTREMYS, B L CTEHRE LR THETGHATEILHER 10
yposafinocTE BHONe topMid; £ — GOpaTHOE COOTIMmENRne; J — b DpANINIE OTPIENATE LR SHEcThe-
seya, p CHLA noamsareasnuil aon yponailiocty SuI0S BOpMLL 4 — GOpaTHOR CONTHHERRIED
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rencpanLHoil COBOKYTHOCTIL Crenannsiil BHBOJ PAacHpOCTPARARTCH Takme N

Ha nocaeoBaTeALHRGCTI REIDOPKIT DRCTPeMYMOB.

B aToil cRAZN NpeCTABIACT WATEPEC BRITMINNTE HEROTOPOC ofiofimenne no
Reell COBOKYNHOCTIE PAcCMATPHBACMEIX pPAZOB, [LAHHA KOTOPLIX COCTABHT BE-
JNTHAY MOPAIEA 0.5-10° aer, a0 CYOICCTEEHHO TOBBIIAET CTATHCTHUECKYID
ANATHMOCTE OIER0K SHCTPEMAJIBHBX XApARTepHCTHR PAAOE.

Haufoanlmgi BEIad BHOCAT B JIAHAYID COBORYHOHOCTD NepPHOIE 4IpOCTOro
NpoCeNBaiiAs, CYMMAPHAR NPOJOIENTEALHOCTE KOTOPRIX COCTARLACT = 150
aer. T. e '/, obmei gammst. lpn gepeopanni Mo JBa SRCTPEMYMA CYMMAPHAH
JUTHHA COOTBETCTRVIONICrD HHTEpRANE COCTARIACT G0 mer, a npu wepenoBaHIIT
rpynm mo TP BECTPEMYMa — BCero 20 aer (1. e. =0,05 obmeit ganas), Hore-
pecHo B 9T0Ik CBA3IN oDpaTuTL BHUMAHME HA TO, ITO HepHoj © MOILHH M AT L0
naoTHOCTEI moToka axcrpesyson B CITA (1942—1975 rr. m ocobenno wnTep-
paa 1956—1970rr.) Tawme Gyner COCTABAATE BOIITTHHY =(). 05, NHBEIMH CAOBa-
Mil, XAPAKTEPHIOBATLCH COOTBETCTBYIONINM YPORHEM BEPOATHOCTH (p~107%).
Crapp [Starr, 1977] ykasumaer, 49T0 BOIMOMRHOCTh HOARICHHA R Oy yies
rakoro oaaronpuaTiore (cTalnanHOre 1o YpO:KAHOCTH) NepHOIa B 3ePHOBOL
some CIIA onesmeaeren seanaunoii nopagka 0,0001 (P~10-*), uro, no-Buju-
MOMY, CARIYVET NPHIHATE YPEIMEPHO 38 HIGRCHILIM,

B sagmouenie paccMOTpHM HEKOTOPEE RePOATHOCTHRIE ONCHKN CHEXPOH-
HEIX YPOMAIHBX 11 HeYPOMKAHEIX JeT BO rpanmun, va Eeponeiickoil Teppu-
ropunn CCCP n 5 CIIA, npusnsan pajg yporsailiocT Bo Mpannun penpeaen-
TATHEHRM JUIA Beero JanajHoeBponeiickoro AepHoBoroe pernoia (puc. 50).
as mapst Epponeiickas Tepputopis CCCP — Mpannua wa yporme 50°% -noil
obeCIeTeHHOCTH OTMeuaeTea npeolaananne yposkaiinsx aer #a Esponeiicroi
reppuropun CCCP mo cpapnenimo ¢ CHRXPONIEIMI 1M HeYPoRailnEIMI TogaMi
po (Dpanmmi, oaHake na Godee BRHCOROM YpoBie ofiecnetenmocT obe KPHBLE
NPAKTHYECKH COBHNANAKT npr Tp=12— 13 ner. Tarusm ofpazon, NpaKTHYECKAR
obecncueHHOCTE VKAsaHHLX CHTYaumii OJNHAKOBA M JOCTUTAETCH OJUI pas
p 12—13 ner.

Mpu cpanmenun naps Opannua — CHIA ormevaeTca neKoTOpoe CMENLEHITG
B CTOPONY DOABINNX BMAMEHII Tp B CAYUAE TAKNX CHTYAIMI, NPH KOTOPEIX BO
(M panin nabawaeTed NOBKIEHNAA YPOMKAITHOCTE, 4 B CIITA — monnmenman:
O Y -nBtil ypoRenn oDecne eHHOCTI B DTOM cAVIae JOCTUrAeTCH P =14 r0-
nam. Ofpatnoe COOTHOMENNS HMEeT TOT #e YpoBelh npi T,=11 ropam, 7. €.
OHO JIOFKHO BOZHNKATE GoJee gacTo,

Kapr 6o mokasamo ewme, nas mapsl Epponeiickas Teppuropua CCCP —
CIIA nogotuas curyvamua (8 Esponeiicioil naeti CCCP sunye, n CIILA nmoc)
UMEeT TOT #e¢ YpoBeHnL obecnedeHnocTi P Tp=8, TOrNA Kak OOpATHOR COOT-
Homenne npn Tp=14, npuues oHO COBOAIAET © AFATOTHTHI oDec e ¢ HEOCT hil
s naps Opannpa — CHIA npn tp=14 ger. Anamus cunXpoHHLX HEJ0DPOANE
no Mpanuue, ETC n CIIA aa nepuop 1866—1976 rr. ofpapy:RuBaeT TOILRO
omun cosnagawmuii rog (1936), 1. e. B Tpex padiuenNX JEPHOBHX PErnoHax
cr-nr.-puur::%nnnyumpuu noobHA CHTVAINA HMEeT CPEAHID BEPOATHOCTD
apenpme 1%.
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ROJNEBAHNA ¥YPOGRANHOCTH PHCA
B HEKOTOPBIX CTPAHAX AZNH

Ofme creenns

Pue — sasknciiman  NpoJoBodLCTRENEAR KVIBTYPA U TIABHBHT HCTOWHIE
MUTANNA 3HAMHTEIRHON YacTH HACEASHNA 3eMuoro mwapa, Ero muponoe mpona-
BOJCTRO HAXOMUTCH HPUMEPHO HA OJHOM YPOBHE ¢ HPOUIBOJCTEOM TITCHMNIED 11
Eykypvan (raba. 28).

Tabanma 28

Baaonaii t‘ﬁl:l-]:l GCHOBHMY 3ePpHOBHE EYIALTYR, MIW, T
[Revelle, 1974; Harlan, 1976]

L 1950 1. 1060 1. 1970 1. 1975 1.
Pne 170 245 $00 ol
TTmenmna 170 250 35 A60
Kykypyaa 150 20H) 270 300

Cennme $% vuposoro npoussofieTsa pHca cocpeloTodeno B erpanax Aamr,
KOTOPLIE ABAAITCH ero THABHEHIINME NOTPesuTeaaMul, NpuYes HeKOTOpPRIC 113
nnx (mappuvep, Tawaany) opmoppesmenno IRCHOPTHPYIOT DTY 28PHOBYIO
Byaerypy. logapamwmas wacrs pnca supamueaerca B M:wmoit n Ore-Bo-
eTouHoil Aann, a Takae wa Jaarnem BocToke B pailonax ¢ MyCCOHHBIM THIOM
rausara, lleproe smecro no ero panosomy chopy aamnmaer Hurait. B 1974 r.
B 2700l cTpase Owmo  nponasegeno 130 sman, T puwea [Uchijima, 1976b]. 1o
pamasis Munucrepersa ceancroro xoamiicrea CIIA [ew., manpusmep, Loomis,
1976], » nocaepume rofel pamoroe npomaroieTso piuca B KHP cocrammaer
110 »am. T 8 rog ('/; ero MEpororo chopa).

ASHaTCKIIT 3ePHOBOI PErioH OXBATEIBAET OrPOMHBC TEPPUTOPHI B CeBCp-
HOM NOJAYIIAPHE: OT DEBATOPHAALHOrO NOACA BINIOTH 0 KGKHOH  rpaHmim
G0HB yMepeHHsX mupor. Cormacuo kaaccngmianum b. I, Amxmcona [|1L—']|]]~
OH PACTIONOHEn B TPpeX KANMATHYECKHX o0JAcTAX — B o0AacTH IKBATOPHAIL-
HEIX MYCCOHOB, 0DJACTH TPONMMCCKHX MYCCOHOE I YACTHMHO B JadLHeBOCTO-
noii Mycconuoii obnacTn yumepennwmx mmpor, aasneiimmeii weproil wanmsarta
STHX o0JACTell ABAAESTCH CMEHA MYCCOHNEIX MOTOKOB B FONOBOM ILHEJIE C KOH-
THHEATA Wa OReaH u oDPaTHO I COOTBETCTBOHHO HaANYle cyXxoro (a B oTgenn-
NEX pPalioHax [acylmansoro) nepuofa o NepHofa ¢ BeNAIeHHeM o0HIBRBY
MYCCOHHBIX ocaikos. JTa oblafd IAKOHOMEPHOCTh, OJUAKO, B 3HAMHTENbHOIT
MEpPE OCAMHKHACTCA OCODEHHOCTAME Oporpaduil, NOUIKECHNeM TOTO TN WHOPO
pailoHa 0o OTHOMeHNK K NOJARETPEHNLIM I HABETPEHHLIM MaKpOCKIOHAM, HTO
BRIPAHAETCA B CMENIEHNN KaTeHJapubix ¢POKOE CMeHLl Ce30HOE, B PasHoil Mx
NPOJGAENTEALHOCTI. i PASANMHON HATeHCHBHOCTH Mycconmoro adwperra.

Yuasusa [Uchijima, 1976b], ocnosmmasen ma matepnmazax Arpokinsa-
Tiueckoro ataaca Mupa (1972 r), smpgenser 8 AauarckoM sepHoOBOM permoue,
YUMTHBAA COOTHOWICHNE CYXOTO I JOMINBONO NEPHONOR, YT OCHODHLIY
KABMATHHeCKUX Tima. [lepeuii THo XxaparrepHayeTcs RIHKUBIM JOTOM, 20-
CYOLIMBRIMIL 3UMOM 1 BecHoit; ol ceoitetren Rutaw n Aoomnn, Bropod tan —
¢ HpeNMyIMecTBeHN0 BIAMKHON NOrofoil, KOPOTKIM eYXUM HepuofgoM — oT 2 10
5 Mecanes, xapakrepen nia Banrmapem, Goasmedi vactn Bupust, pan Brer-
Hasma, cesepuoro Tawaanga, wactn Megoweann (o. fwa). Tpersemy mirny
CHOMCTHEHNA NPeNMYIECTREHHO CYXad MOrofa, KOpOTHUl BAMKEMI mepmoj —
or 2 o 5 MECALEE; K PernoHaM ¢ TAKEM KANMATOM OTHOCATCH IeHTPANBHAM
Bupma, sonomeii Tamnang, Kayuyana, Jace, 6oanman wacts teppuropun Hi-
jmi. YeTnepreiil THI — ¢ BAQKHOI DOrojoil B TeYenne BCEro Toia — CBOMCTBON
Hepgonesun (3a wekmwuennem o, fsa) u Moamnnmsam (3a  wekTogenimes
o, Jycon),

Hpansach KyanTypoil BechMa Tenaonwobusoil, pue Momer NPOREPACTATE
TMIBKO B PANOHAX, JEMRANINY WOMHES HI0OAHHNE  CYMMEI resmuepatyp 25007,
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UT0 OPRINANTENEHO coBUAfaeT ¢ mmporodr 43, K ory or mazommumm 5000"
(mupornas aona or 28 o 38° ¢, m.) BoaMomEeH chop aBYyX ypoKaes B rog mpi
YCAOBIL focTarounoil miaroobecnedennocrn. B paiionax ¢ woporTkmMm paass-
HEIM Depuoior (MeHbine 5 MecANeB) BOMOWHOCTE cfopa JABVX Vpo#aen sa
TOJ Orpanuvenna; OXaronpHATHME YCIOBUA BOIHUKAKT JUINL TAM, e WA
TAKOI meproj npuxoautes ne Mesbime 9 smecanes [Uchijima, 1976b].

Hmmamnﬁ}'c:tl}nneuﬂnn HAMCHUMBOCTD ¥ POsKan - plea
B Hoommmn

[Tpi seissaemin muHaMukn ypomaiinoern piuca B fnomms Mer nenoabaosa-
AN IAHAME, TPUBCAEHHBE B PasIudieiX HETOTHNKAX, B YACTHOCTH B H3TaNH-
ax «Fundamentals of agrometeorologys [1963, 1974], « Agricultural meteoro-
logy of Japans [1974] i «Statictics of Rice Productions [1971]. B nocaenneii
MPHBEIEHE] TAHHWC N0 0IMAAN HOCEBOB PICA, €10 RAJOBOMY chopy u ypo-
aailimocTn po Beex npedertypax Hmommu, ma o. Xokgaiigo, mo Hoowm n
IEJH0M I 10 BCeM pHcocewitum crpasasM ¢ 1946 mo 1969 r., a no HEKOTOPRIM
CTPAHAM — JAHHLIE 33 OTALALHME TOILL BIVIOTH [0 BTOPOIl MHUPOBOil BoiiisL,

B mactoauee spema mocesnble naomamm puca » Hoomnn ocTHranT mp-
damanreanno 3.3 MAH, ra, 4T0 CocTaBAAET okoao 9% TEPPHTOPHI CTPANK.
B nocnepune pecarumerus CYIMECTEEHHD DACIINPHANCE NOCCBHBC TTOIMLANT B
FOPHBX PANOHAX, e TEMOEPATYPA TOJNREOGI BOOEL B0 MHOIHX COVIAAX HGES
kparHaeckoil (e 15° C), B coasu ¢ wesm as ee PASHANNOHHOTO HATPERANITA
TaM CO3AHA CeTh OTEITAIOINNX BOJOEMOB rAyduHoil B HOCKOABKO CanTHMETPOR,

Yawmprnma [Uchijima, 1962] paspaSoran ArpoRIIMATHYECKY 0 Kaacemf-
KAIHE NPHMETHTCIBHD K BOAJEARMBAHIG TOXHBHOTG PHCA Il HPOHIBET paiiomHn-
poBanne Hoomernx ocrponon, B ocmony EAACCHMUKALIN MOM0e s TepMITie-
CKHe VCAOBIG, XapakTepuayesule cyMmmoil TeMmueparyp pogHoit momepxnocts,
I YCAOBMA VBAARHCHIA, ONHCRBARMER HHAekcoM eyxoctn M. M, Byasiko.

Bea repputopus  fnoneknx octpopon nojpasfienena WM Ha TPpH 30HM 10
CTENCHN YRIGKHOHNA (BIAKHAA, IYMOAHAA 0 cyOryMunHAm © HHIEKCAMI
cyxoern coorsercTrenno 05,01 05 o 1,0 1w ot 1,0 70 1,5) u nwa MeTHPE I0HKI
0 cyMMaM TeMUepaTyp BOAHOH nosepxsocti (Memnme 3000°, 3000—4000°
4000—5000" u Goanime 5000°), Ileppan TeMuepaTYpHAS 30HA B OCHOBHOM OXBi.
THBAET FOPHEIE PARONB CEBepa M BecbMa HeOIATONPHATHA J1AH BOSETLIBAHNA
puca. I0iKise paiionsl cTPaisl XapakTepUaYIHTCH CyMMaiL TeMnepatyp Gogee
S000° w eyOryamgmnem YCAOBHAMI, B CBASI € YeM B HIX BOAMOMHO NOJVYEHNe
ABYX ypoikaer B roj. Béasmas wacte sepuonoii npojyEmmm BostelnBaetes
B paitonax ¢ cymyamu Temmeparyp 4000—5000°,

Junasmuka Tpenjga yposaiinocrn prca (OMNIEHAOTO) HA OCHOBAHIN {ecA-
TIVIETIEr0 CROABIALIETO OCPe/lHeHNA npejcrasiena Ha pwe. 51, na xotoporo
MOZRHO 3aKIIOUHTE, 9T0 ¢ Koana XIX . go 20-x rogos XX ». umea mecto poer
YPosaiiinoeTin it ee cpemes sHavenne moguaTocs ¢ 20 g0 30 nfra. B 30-e roger
i nepsyo noxosinay 40-x rogos Temom npupocta GhITH FAMeICHHRIMIE, a Za-
TeM Tpenj YPOKaliHocTH Pesko BOApOC, B Pe3yiaLTaTe CPeIOAA VpomaimocT L
puca K Kouuy 60-x rogos mocturna mouwrm 45 mwira, a Temm ee npHpocTa aa
10T nepuojg coctaria 0,75 n/ra g rom.

Ha arom me rpadmie nmokazama menmunma cpeineil ypomalinocTn puca an
1967—1971 rr., yeranoBaenuas mwo JMAHABIM PALA ONBITHEIX CTAHINN, PACIOI0-
/REHHEIX B PASTHYHELX KauMaTnieckux paiionax flmomun [Crop productivity...,
1975]. Ona momer xapakrepnsonats CPEIHI MOTeHIUATLHLLT Vposrail Beei
BEPHOBOIT 30HB CTPAHEL, TOIY1aeMEL OpH HCHOABIOBANNN MOCTIRCHNI conpe-
MEHHROI cedermum i arpodoyun. Pasmaamns MEFRAY OTOIl Bemirnoil u cpeguei
darTHYecKoil ypoikaliHOCTRIO cocTARAMIOT npubansnreasno 10 n/ra, [Tpn cy-
WECTRYWINEM HEIHE TeéMie UPHPOCTA aTa PAsHNIA CHHBEIHDPYETCH K KOHIY
80-x ropor [em. nymsrup na pue. 51].

Ha rpafmie mokasana vamme Jmmns TPeHIa, NOCTPOSHHAS 0 JARBEBIM
X. Aparapwt [1975]. Oua orpamaer yposaiinocts puca mauunan ¢ 1810 r. »
xosmiicree Puoro-Mypa s npederrype Torurn (npumepno B 100 KM K cepepy
ot Toxuo). Xapakrepua seicokan yposkaiinocts B nawaze nepuoga (25 u/ra),
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a aaTeM oTMeuaeTcd Heroropoe cHm:kenne ee o 20 wira B 30—40-x rojgax
XIX p. Poer yposxkaiinoctn maannaaerca ¢ 60-x rogor, u ero cpejane anavenns
CYIECTRCHNG NPEBOCXOIAT CPeHIoN YPoORAHoCTE 3a COOTBETCTRYIOMM 1me-
PHOL B IEA0M 0 CTpane, npuaeM pazunma cocrapaaer 8—10 mira. Ilo eyue-
CTBY, TH I psl TakKe MOUYT PACCMATPUBATLCA KAK NOTeHIHAALHBIE ypo-
#ail B Hoomm B XIX w8 navane XX 8. K ooy 30-x rogor XX 8. o0 xapak-
Tepuaosajgca Beanunnoil okoao 40 1/ra, a B mexoM no Beeil cTpaHe HTOT YPOREHE
yposEaiinocTn 0L nocTurayT K 1960 r,

Ha pue. 52 npusoanTea cxeMaTHIecKads KPpABag TPpeHja ypomaiinocTit puea
8 Hmonmn aa neropuwuecknit mepuoy [ Hopper, 1976]. Momxkuo sujennts wernipe
HHTEpRAdA MO TEMIaM npupocta yposaimocern aa 1,5 twme. aer. Ilepmon o
VI no X B, XapakTepuayercs NOBHINEHHEM cpejHeil ypoRaiHocTH ¢ 5 10
15 n/ra. B mepuog ¢ X mo XIV b, Tamse orMeuazcs OpHpocT, XoTA U Goaee
MeIeansil, — npabmanteasno 3 n/ra aa 500 mer. K XV n. cpeguaa ypo-
aiinoeth gocturana 18—19 n/ra, npmies BHPAINBATHCE PARTHMHEE COPTA
puca (no 100 pasmosnapocTedl ¢ yueroM paspoofpasnbix DNpHPOIHBMX Veao-
piit). B redenne tperwero nepuwopa (XV—XIX BB.) temusl npupocta ypo-
Al HOCTI ROZPOCAR, M K wagany XX B. oHa fgocturaa 25 n/ra. Hakonen, no-
caepunii nepuog (XX 5.) xapakrTepusyercs peskus NOBMIIONIEM YPoiKaii-
HOCTH B CBASH ¢ KOPBHHBIM VIVYIODCHNEM MeTOA0B Bhlpamueamng puca. [[nn
CpaBHenna Ha pie, 02 Nokazana npuBefeHHAR BaMu peime (puc, 3Y9) Kpnpan
TPemjia Yposaiimoc T Nmennnsl 8 ANrann 3a neropuieckiuin nepuon. Cpegnee
SHAMCHHAE YPO:RailHOoCTH OKalblBaeTCA B OTOM CAYYae HAMHOTO HOMe, B pas-
HIHA MEHIY JABYMA cTPaHaAMH BEPABHANACL JNIIE B HOCHeIHEe NeCATHISTHA,

Hepeiijiem R paccMoTpeHHI CTATHCTHYLCKHX XapakTeplHcTHR 1o KINMaTo-
obycaopinennoii maMenuusocTn yposkaes puca 8 XIX u XX e, [laa avoro no
YOOMAHYTHIM BRIIe MaTepuaaaM, a tawme no ganosim PAQ, oTmocammmcH
K IOCTeHIM TogaM, O oupegeaensl NHACKCH YVPORATHOCTH puca B IEJ0M
no Hoomnnm sa 1881—1976 rr. Kpose Toro, Ml BRIMHCOWAN, HCHOALIOBAR [laH-
Hele, npusegenase X. Apaxasoii [1975], w nagexew yposwaitaocrn gas pajga
no Puoro-Mypy ¢ nepnoga 1810—1942 r. Oba paga npegerasiens na pue. 523,

Aan paga no cTpane B OeA0M XAPAKTEPHA HeBRICOKAA AMIUTHTY/a Koaeba-
HME, DPHYeM MOAHO BRUEINTE HepPHOJEl ¢ HEROTOPRM YBeAUYeHneM JHCIe pen
HujgeRca ypoimsaiinoctn (manpusep, konern XIX — navazno XX 8.) u nepunoj c
1956 mo 1969 rr., B Tevenue KOTOPOro ANAYEHNA HHJIEKCA He BEIXOIIIN 34 npe-
neant £0,05. Harepecno orMetnTs, 4T0 DPRGIN3ATEILHO HA TOT e XPOHOIO-

i1

0



THMECKIEL NHTePRAN NPUXOANTCA HePHOjl BRICOKON cTAlNILIOCTI YPOMaen Ha
TePPRTOpI CIHIA (esm, nemme) . Bropoit pa, XAPAKTEPUIYIONT H3MeIIIBoeTs
VPOIKAIHOCTH OTACARHOr0 BHCOKONPOAYKTHBHOMO X0amiicTRa, OTANTAeTCH OT
NePROro, Kak M CAeOBaA0 OMUIATE, HECKOABKO OONBIICH AMIUIHTYA0H 1H-
JAERCA.

Xapagrepuo, oJHAKO, YT0 B TeUeHUE COBMECTHOTO HHTEPBAIA OTMEUAOTCA B
GOABIIeil TacTH CAYHACE COBNAJCHHE OCHOBHBIX DHCTPEMYMOB DAZHOre anaka,
DTo AT OCHOBAHINEG ¢ HAIBECTHRIM NPRGIIGKeHIeM pPaccMaTpUBaTE PAT 34
Hagano u cepeanny XIX B, Kak penpeseHTATHBHHI B OTHOIIGHHIL Pe3KIX
OTRAOHEHNI [ XApAKTePHCTHER JANHAMIEN SECTPEMYMOB [0 BCOEH 3¢ PHOBOM
aone fAoonmn. Ocolbiii nAETEpec NPeicTABRIAKT AHOMAILHLIE HEJOPOILT B Cope-
auge 3-X rojor NpPoONLIOro CTOAETHH, A4 TAKMEe OTPHHATHILABIC DECTPEMY MBI
B Tevenne Heckodawknx Jdet moapang B l-x ropax. Rak yrasmpaer X, Apaxasa
[1975], o1 Henopoam CONPORGHIANNCE CHALHE I.IIIIIH.I rooiom B Ceneproi
Anom o peskny NoBBNIeHies 1ed Ha pue.

Peayantatel pacuera (PVHEINN CHeKETPAILHON DIOTHOCTIE NHABKEA Ypo-
siaiipocTn no Hmonnn npejcrasiens Ha puc. 54, N3 KOTOPOro cJAeAVer, uTo
uu]sbm_u-u;lldu JUAMENNH CHCKTPA XapakTepHst jin monocst 3—4 ropga. Hnkan
B 2, 5—06 neT He BRPAMECHEL 4 HUAKOUACTOTHRE HUEIM oTeyTerBywT. Cpepnee
apadenne gucnepenn paga parmo 008 (8%), uwro chujpereaneTyer 0 HEBb-
COKOll CTeneHn EANMaToolycioBIeHHoll NIMEIMIBOCTH YPOikan puca,

[Moavuennsie JaRHBE [0 CHEKTPY YPOKANHOCTH XOpOIMo COTAcYOTeA CO
CHEKTPANLHEIME OIEHKAMI CVMM TeMICPATYD B BEreTANHOHNBIL OCPHOL 10
PHAY ONBITHBIX CTAHLG funomum, npusepennsvn  Yumgpansoi [ Uchijima,
1976b] nputauanrteasno 3a Tor e naTeppan (women XIX—XX »). Ilo
DTHM JIAHHBEIM OCHOBHBIE NIEHN B CHEHTPe TARHAE NPUXOJATEA Ha BHICOKOWAC-
TOTHY0 00A4CTL B uuTepbage 2—3 JeT, NOATRePHJAH TeM CaMBIM OCHOB RO
BEAA] B AHCOEpcio ypoiwkaiinocTn Tepaudecknx garropos, Ha asrom mie rpa-
(ke MOKA3AHEL KPUBRe CHEKTPa I8 PAJA JeT ¢ NOBRIIEHHOE W NOHRHen-
Holt ypo:kaiinocTsio, KoTopad B o0LIMX YepTax NOBTOPHET CHERTP NOJIHOrD
A, OAHAKO [AA neypokaliipx JeT cleRTpadbHAA NJIOTHOCThH OKAZHBAETCHA
BRIIIE BO BCEX apaquuMbix Juanazonax 1. CooTBeTCTBYWLLNE JHAMCHNA JHe-
nepenii o= 0,035 n a-= 0,052

[lponspefenasil 10 HCXOJHLIM JAHHEIM OCHORHOIO PAJIA PAcueT YCIO0BHBIX
pepoATHOCTEN P, nepexonor Tpex OCHOBHEIX COCTOANNI yposkailHocTn o
CXEME MAPKORCKOH Henn NOKAXAJN, B YACTHOCTH, "To Hanboiee BepOATHO CO-
croanne nepexofa 0—0, 7. e, Korja a3a HOPMAJBHEIM 10 YPosaiHOCTH TO-
noM caeaver Takoi se. BepoaTHOCTE nepexofla «—p—=d—3 HMEET HEROTOPYH
AHAYMMYI0 BEIHGHEY, TOPAA KAK BEPOATHOCTH Nepexoga &+ —+&+mn pasmi.
nymo (Tak HasEwaeMbli sanpemennwii nepexon) (rada. 29).

Tabamiga 20

Marpuna mepexoIusx pepoaTaocTeil J*, nan Tpex cocromnmii
ypoaiinoern *

i i =

waRoCTH, % - o +

- =1l 3AS{Z) 0007 ,.u T (4)
0 —9+9 0,70(9) 0,82 (58) 0,43(3)
+ =i 1 015(2) (L0 (15} 0, 0N {1

"R eepEdX — MR COYYS2E. CTPeNES YHARHEBEAOT BAOPABECHAS DOPEX0MA B HAMK=
ool CTPOME.

Ha ocnopanun npuBefeHumMX BRINe PAAOER ORI BRINOJHEH AHATHI TOTO-
HOB 3KCTPeMYMOB, npuqeM JUia paga no Hoomnm B neaoM npRopMaiiuck aHa-
wenua ==+10%, a gas wroporo paga ==£15%. Orvernm, uto [0ko [Yokoo,
1949], anannappys HIMEHUHBOCTL YPOMRacR puca I JIPYTRX CeaLCKOXO03siicT-
BeHHEBIX EYALTYp B HAnommu 3a nepumon 1904—1936 rr., Tamme mmbpax
BTOT KPUTEPHl JUIA OUEHKH JIeT ¢ XOPOIINMI i IVIOXHME YCOOBHAMI Ypoiaii-
HOCTH,
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Pue. 53, [[nmavmsa mmpekca vposkaiimocTn puca 8 XIX n XX ma,
I — mo meedt Mwonmm; 2 —n npeferTY e TOTHATH

Dyprmus 0A0THOCTH paCHpeNe/enna NWATEPBAT0R MKV IBYMA 3IKCTpe-
MYMaMH COOTHBETCTBYIOIIEr0 3HAKA NOKAIEBAET, WTO OTPHIATEALHBIE IKCTPE-
MYMBI HMET IJI0CY MaKCHMYMa B WETepBaze ot 2 fo 6 jger, a ModomHTeNL-
Bpe — B pureppane 1 —6 mer (raGm. 30).

Ipencrapasior natepec wpafimme amawenusn f(T): AAA OTPIIATEIBHEIX
IKCTPEMYMOB Tp=23 NeT, a 1A NOTOHNTeNRHHX Tp=28 ger. JT10 mepmon,
B TEMEHNE KOTOPOTO OTCYTCTROBANN DECTPEMYMEI, OH HMEJ MECTO B IepRoil
Tpern XX B, Cpejnee sHavenne IIOTHOCTH NMOTOKA IAA ypomafiinx JeT co-
crasmao A=012 (1/rop), a pan meypomaimex A=0,15 (1/ron).

Mo pamneim tada. 30 ME NOCTPOWIN HOPMHPORAHHOP WHTErpajbHOe pac-
npegenesne F(t), npegeranaennoe » Bufe conpmEennoii meamunam D)=
=1—F (1) » noayaorapndmmuecioii cucreme woopuunar (pue. 55). Nan ypos-
Ha 50%-moit ofecnedennoctn ofe KPUBME XapAKTEPHIVIOTCA SHAMERIEM
Ty=2 JeT, T. €. B cpegHesM oauu sxcrpemym aa 5—6 mer. Ha yposue 90 u
95% -moii ofecnevenHOCTH NPOMCXOANT CABAT KpHBMX Ha 2—25 roga — mno
OTPHIATENLARM IKCTPEMYMAM JIANHEI Yponens ofecHevenHocTi JOCTHIACT-
e NP MCHBIIHX zpavenunx Tp. Ha yposme 90%-noii ofecmesenmocts ommi
HeYpMRANNLI rof jaoctHraetes npun Te=13 ner. ypomaiinmii —upun T,=
=16 ner. Jro osmavaeT OOMH HECKOMOEHCHPOBARNLIT Hevpomaiinsii rox
(—10% ) npusepno B wurepraaxe 35 xer. Ha atom sme rpadure myExTHpOM
Hanecena kpusas exp (—0,18), npencrapanoman coboii rpyivio annpoxenyma-

Erwr
-Ij-'.';l =
& Pre. 54, Oymxnms  coeRTpais-
HOfl TIOTHOCTH MEIEKCA Ypo-
ar | AANHOCTI pica B Suonmud
1 = P modtianail;
& § =10 He, YpaHalLoeiTn oommean-
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OHE pacipededyicailgs OTPpHIaTedbHRY IRCTPeMYMOR, Ona nDo3ROAAST ONHCATE
B neppoM npudimssennn QyHEOND HATerpa’inioil BepoOATHOCTH pacupexete-
aues tioma (41), 1. e. Ft)=1—A exp (—p1) opm A=0,15 n =018, . e.
A/p=08.

Anamua dynrnnn BROPOCOE OAA OCHOBHOO PAJA NMOKAZEBAST, WTO THOJIO
OTPHIATEILAKX BRIOPOCOE JBA ToJa TOJAPAN COCTARJAET [BA CAVYaH, a Tpymn-
NHPOBKH B TPH Tofda i1 Godee DOIPAI HE OTMEYAKTCHA; KPOME TOIO, OTMETAKT-
ef ABa ofinodeTHnx seGpoca 3a ypopens =—20%. [loa monomEnrensHLx BLIG-
pocos 2- u J-zernme rpynnupoprn sa yposens 10%, a Tawme onmomermme

Tabamma 30

Py RIS IAOTHOCTI PaCIpHTETe f{ﬂ IKCTPEMYMOB ¥ poKaiinocTn
puca B Amomnn

Yponenn T, FOJL
JHET MY -
MA, % 0 i

G

|
=
-

=)
=i
=
[~

i

=-+10 0,052 | 0,160 | 0105 | 0,105 | 000 | 0,405 | 0,405 | 0,00 | 0,00 | 000 | 0,052
=-—10 0,125 | 0,040 (0,125 | 0,085 | 0,170 | 0,080 | 0,425 | 0,04 | 0,00 | 0,04 | 0,000

T, TOH
¥popein .
:a-ll:l_'TJ:-L-_-.;-_..-.
e, B

i1 i 13 14 15 16 7 |18—23| 24 (3527 | IR

==+ 10 0052 | 0,00 | 0052 | 0,052 | 0,052 | 0000 | 0,052 | 0,00 | 000 | 000 (0,052
=10 0,000 | 0,04 | 0,000 | 0,000 | 0,000 | 0,040 | 0,000 | 0,00 | 0,04 | 0,00 | 0,000

nudpockl aa yporens 20% oTeyrerByioT, T. €. NPOARARETCA BeChMA WETKO BEI-
PadRenHan ACHMMETPHUHOCTh B NOABIY OTPHIATEALHBIY oTrnomemmit. OSmpmit
BHBOM, BHTCKAKIINE N3 agalm3a CTATHCTHYECKOH NAMENINBOCTH NHEKCA
YPOsRAHOCTH, TaK:#ke MoKeT OBThL CBEJCH K XOPOINO BEPaKeHHOMY IEKOM-
nencannonnomy addexrty, odyenopaermoMmy npeolragaEneM HeOIArONpPHAT-
HEX MOToIHO-BEANMATHYSCRIX l.'III]I-»'.TﬂlJ-DB.

Jag ponoJsuTedbHOT0 AHANNEA JUHAMIKE OTPHOATENBHMX JHCTPEMYMOB
yposkaiinocrn Gntan npusredens smarepuanst X. Aparasst [1975], woropuui
oo garnmy Mluga [Shida, 1935] aaa cpasruTeabHOTO aHAMH3A JHHAMHKN To-
DMAELIX KOJel, KHNapica HCuodb3oBajl CBeJeHHA M0 HeypoKailHsIM TogaM Ha
0. Taiipane sa IX—XIX Be. (mpubausureasmo sa 1050 mer). I'padmuecran
HHTepOpeTanus motoka codeTiii mana B ykasanmoit pabGore X. Apakanu ma
pue. 1. Hemoapayn pammsie avoro rpadka, MH NpomaBe;s nofcder ofme-
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Pue, 55 Hurerpaasnan peposTHocTs DHCTPEMYMON YPoskafinocTn puea B oo

[ = SECTEMYM OTPIgATEALELE; 2 — To e, BTeHETeIRAR J — ofecneteHHOCTE NOTRIEINT -
dOANME ASTHAX CE0mon n cepopHofl TacTi eTpamK

TO MHCAA OTACABLHEIX J€T Il TPYNN HeyPOHaiiiux JeT, 4 TAKKe HHTEPBATOR
MERIY BBYMA HeypoialnbiMm rofgass. B ceman ¢ negoeratounmy anmeiinsi
macimTabom rpafmxa X. Apaxkansl M BRMUHCAAANM SHAYTEHHA T AIA 2-meTHnX
WHATEepBaios, T. e, T=1-2, 1=3—4 u 1. 1. (3a wewmouenmesm =0 AeT), npu
NOMOIH YeTRPeXKPATHOI0 YREJANYeHNA JuHeilinoli meaast. Pacwerwn  Grum

BBRIITOMHEHE TPHAGIE, 1 MBI NPHHAAK CPEAHes 3HATeHne MEHTY HEMH M0 K-
AUMY HHTERBAIY.

JF - Pue. 56, Oymeunus naornocTa pacmpe-
Medennd meypomEmaiinex et

I = 3a NeChemEes THOAMETOTRE: & — aa
XIX—XX BB (30 DepUoT MHCTPY MENTAIL=
WX Bastepeam i)
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Xorsi noayvennag Tagusm obpazoM (PYHEUEA pacupelefeHus HOIVIASTCH
NpUOIHAEHHON, TeM He MeHes OHA BOCHMA HATIAIHA M BUOIHE HANeEHD OT-
paiaer o0IyK 3AKOHOMEPHOCTh, KOTOPAA ¥AOBIETBOPUTEALH0 ANIpOKCHMUpPY-
eTCA DRCIOHeNIHAALHMM pacupefenennem exp (—At). Cpeapee amawenne
NIOTHOCTH NOTOKA COOBMTHI 34 Bech MHTEPBAI XAPAKTOPHIVETCH IHAYOHHEM
A=042 (1/ron). 910 smavenne oKasuBaeTCH GoJee HUIKHM 10 CPABHEHNK ©
npHBeleHAELIME Bhime ouenxkamu napamerpon A 3a XIX u XX me., uro awan-
OTCA, MO-BUIUMOMY, Pe3VABTATOM HEJOCTATOMHO IOMHON JOKYMEHTAIMN CcO-
Omrmit sa weropmyveckmit mepmox (1000 mer). Bsmecre ¢ rem » yEasanmom
nepuoge ormedaerca 200-mermmit naTvepsan (sropas momopmma XIV — nep-
Bax monoppea XVI B.), mua woroporo pemmumma A=019 (1i/rox), 1. e. mmor-
HOCTE MOTORA colMTRI BRime, 9eM 3a XIX—XX np.
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B uegoMm ke NOAYUEHAYID BHOODKY MOMHO ¢ MABECTHHIM NPROMMAHKeRmeM
paccMaTpMBaATh KAK TeHePAALHYK COBOKYIHOCTE BpeMeHHOrO pAJA HEypo-
JaiHBIX 6T, VA ROTOPOro, KAk NoRassBaet puc. 56, xapakTepHo pacnpeje-
aepune llyaccona cTanuoHapHore THIA,

HanMaToobyeaoBiennans NaMenTnBocTs ypoaiinocrn puea
B page erpan I0ro-Boerounoii Asun n ¢ Kurae

Jlasi BEIABACHHA IUHAMHEN YPOHKaiHOCTIE pica B HTHX CTPAHAX MBI HOCT-
PONAN, HMCOOALIOBAR JAHNUEE, NPUBEIenHbe B CTATHCTHMECKOH CBOJKE e-ta-
tistics of Rice Production...s [1971], paas ypokaiimocTn jaa Donbmmei «wa-
ern crpan Mmmokutas u conpefeasnsix paiionos sa 1946—196%9 rr. (no ne-
HOTOPEIM M2 HHX Hajenbe JaHuse uHMewTes sa Gogee KOpoTkmil nepuoj —
¢ pagana 50-x romon). Odmmii BRI KPHBLX, A TaK#e TPeHOLR, MOITYyYeHHRE B
[MAHHOM CAVYAE N0 MeTOLY HANMEHBIINX KBaJpPATOR, NPeICTARICHE Ha pHe. a7.

XapakTep ¥ aMOANTYIH KETOIHONH NAMeHUNBOCTH, 4 TAKIKe CPeJnNe Tem-
MeHIRH BechkMa pazamipsl, [las paja cTpan 3a 9ToT HEpHOJ OTMEYAeTCA CJIa-
GBIl pocT yposkaiiHoCTH WM ke ero oreyTereue (manpumep, » Jaoce wan
B Kaunyuun). Bechua npuMeuaTeapia IMHAMIKA TPeHJA B CEBEPHOR MAcTH
BretnaMa — GRICTPRIE  pocT cpefmeil yposaiinocTs B0 BTOPO  NOJOBIHE
50-x romor (¢ 8—10 go 1516 nfra) n pansneiimes 3aMeIenne N Jasme No-
HIGKeHHe cpeiHeil yposmafiliocTH K KOHIY cheiyouero jecatnierus, obye-
NOBJCHHEE VXVAMEHNeM 3KOHOMHYECKOro NOA0KeHHA B cTpane B nanbojes
THWEALIT TepEo] HaluoHaILno-0ceoboanTeasnoil  poimer. DBuicokme  Tesib
npupocta xapaxtepust jpaa IIpn Jlamka, rie cpeanag ypodainoctTs moiHA-
mack ¢ 4—5 wfra 8 konme 40-x rogom a0 18—19 w/ra k romuy 60-x rojos.
Ocofienno peskmil ckatgor ormesaerca B 1966—196Y rr., uro, pepoaTHo, CBA-
3aHo ¢ BHefApeHmeM Oojee YPOKAillmBIX M YCTOHMHBBX K IOMEraHii copros
puca (e wactnocrn JH=8).

Tlan mecHenoBaniAd CTATHCTHMECKON M3MEHYHBOCTH YKASAHHEIX PAMIOB
ORI ONpeledeHsl HHAeKCH VposaiiHocTn o JUCHEPCHN N0 KadkJoil crpaHe
Il NpoNsBeena KOCHeHHAA OLeHKA IAGTHOET MOTOKA OTPHOATENLHLIX SREET-
pesymon (meypomaiinmx ger). B ceasn ¢ Tem, wro moaydenuslil paj cmm-
KOM KODOTOK VI8 NPAMOTO BRUHMCIEHNA A, O NCOOALIOBANLL SABHCHMOCTH
MEKIY BeJHYNHON OTHOCHTEABHON JHCHePCHE B OTPHIATEALHON 11 MOJ0H-
TeNLHoil TaCTAX PAJA I SKCTPEMYMAMU COOTBETCTBYIONIETO SHAKA Ha OCHOBA-
Hilll PeKOMERJANNIl, UsJoKeHHuX BWuie (moapaagen eCrarncrudeckii ama-
JHE BPEMEHHBIX PATOBS ).

CoOTReTCTEYIONLIE MATEPIAJLL 110 Kadk10il paccMaTpusaeMoil cTpane crpyn-
MUPORAHE TI0 YeThIPEM PerHoHaM, BRACTeHHLM 00 COOTHOMERNI0 B IOJOBOM
OHEAS CYXOro (Tex) 1 posmmaneoro (1) |mp|m,:|;nu.,i'.l,.1ﬁ Doser KpaTkoll WjeH-
THUEAINE Ka#Ioro 13 HUX NPEUTATAeTCA CHefYIMAA NapaMeTpusanas mo
cootHomenn Beamann T u P nepewmit pafion —Fo=T,,, Bropoit paii-
offl — Tex=<T'w, TpeTuit paiion — =Ty B uwernepraili paiiom — T=0.

Haubosee BRCOKNM YPOBREHL THCHEPCHI OKARAACH B TPeTheM paiione (nemnt-
paxsuaa Bupma, wmmwit Tamwaann, Wasmoyuna, Jlace, Goapman wacrs Hu-
mmr), B woropoMm o~007+014, a cpeguee anavenne NOTOKA JKCTPEMYMOB
# cocrapager (18 1. . MOMKHO OMHAATE HANUYHA OJHOT0 HSKCTPEMAALHOTD
no ypo:kaiimocTn roja sa o—0-metHmii mepnof, OTHOCHTENLHO BHICOKMI Ypo-
BEHD JHCHEPCHN XapakTepen u aaa nepsoro paitoma (Kwrait, Hnonna), Han-
MeHBIIAA KINMATHYECKAH BAPHAGEIBHOCTE HMEET MECTO B TPeTheM H YeTBep-
tom (mpmaksatopuaibiom) paiionax. [[na mocaenmero paiioma (Hnpoweans,
Muaunmunsr Gea o. Jlycon) SHeTpeMAJLHMIE Heypodsail  XapakTepHayerch
apavennesm A~0,05 (1/roa), 1. e. 8 cpeames on ORBaeT He Yalle OHOTO pasa
8 20 aer. Oaa paga no Ouannmuaam 3a 1946—1968 rr. ormewen ojun orpn-
nateabHBNT akcTpesmyM, a B Majonesmn sa avor nepmop A=—10% orcyr-
CTBYET.

HMaa onenxn QyuELEN cOeRTPpa OB cOCTABICH PAJ YPOEAiHOCTH B Bije
CYMMEL OTE/LHEIX PeATHAANNI N0 HEeKOTOPLIM CTPANAM, BXOJALINM BO BTO-
poit W Tperii pallonkl, B Takoil nocaegopateasnocTi: Tanzamg—KRaymyama—
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Pue, 57. [lnpammka yposgafimocT® pmea » meworopex crpamax Mhmmoli m M0ro-Boctou-
o AaHn

P — Ipn Jlamca: & — bumganemEn; § — Jdaoe; 4 — Angomeann; § — Bapsa; 6 — HKaMoywan;, 7=
CUERDHAN YACTE BeeTHASA, & — lmmuna

Pue. 58, Ypomafimocts puca » RoTae
# — pbcommTIAR YpomafiretTs B TREAD ypomallgocTn; § = pmEeee ¥ posaines T

Bupma—Jlace—IIpn Jlanka. Ipeasapurensno Omao yeTaHOBIEHO, MTO CTa-
THCTHYSCKAHA CBAZL MKV OTAeIbHBIMI IeHAMI PAfH HEReANKA M BCH pea-
ANBAMIA MOMET PACCMATPURBATLCH KAK He3ABHCHMAA COBOKYIIOCTh (BO BCH-
KOM eay4dae ¢ naBecTHmM npubmrcwennes). Pacuer dyHrium cnexTpa moka-
A, 9T0 HANOOILINNE BEAAJ B CYMMADHYH JUICIEPCHI BHOCHT NepHOT OT 2
10 5 aet ¢ makcnmysmoM npu t=3, 1. e. npeolragaeT BHICOKOMACTOTHAA IIHN-
auvEoeThL wodebamwii ypoikalimoctn B oTHX  pailomax. Coriacmo JanmeM
Vaumanme [ Uchijima, 19766], » HonomGo u [likaxapre B COEKTpPe JAA CYMM
remmeparyp pume 10° oTMeqawTeA peako BEIPAKCHHBE MAKCHMYMEL Ha STHX
yacToTax, B cocempeil NpUAKBATOPUAABHON 30He, N0 Matepuazam Maowa
(aeepa [Flohn, Flear, 1975], » ropopmx ocaakax ofmapy/RHBAeTCA XOPOMIO
BRpAKeHHBHT 4—5-AeTHHil UMKIT 3a BechMa JANTETBHBIT nepnon (52 TOMA) .
ATH gAEHBe MOTYT CAVENTL HEKOTOPMM TOATBeD:EISHEEM RInMaToofycaon-
AeHHO MIMEHTHBOCTH YPOMKACR W ONHNCHBAKMENE ee (YHEILUE CNeKTpa, No-
AYHeNHOl WA OCHOBANNE AHAMNZA CYMMapPHOr0 PANA MHAEKCA ¥POMKaliHOCTH
1o rpynue cTpam.

PaccMoTpuM BEPATHE HEKOTOPHE MATEPHATL I OLUEHKI 10 ¥PORaiHOCTH
pica ma teppuropun KHP. Ocmosnne pamnse aa 1946—1948 rr. Gman aamu-
cTpoBaEK H3 cBogkm «Statistics of Rise Productions [1971]. Ba mepmon
1949—1974 rr. mcmoaLsoRAHB cBefeHus, obodmennse B Koure sCeancroe
xoagitcteo KHP: [1978]). Ha ocoopamnmm »THX JanNLEX NOCTpoeH pAjx abeo-
ATHON Vpo:KallmoeTH, ONEHEH TPeH] M BEMHCTENL HWHICKCH YPOiEailHocTi
aa mepuoj 1946—1974 1r. (puc. 58). HamemuupocTs OTHOCHTEALHON ypoKaii-
gocrnn puca 8 HHP no romam meseamka — seamanna a,=0057 n woaddinn-
ent papuaigny papen 5—6%, uTo mecKoABKO HiGKe, weM B sepHOBOi some Hno-
mi, HanGonee peakie oTKIOHEHNA B YpoiaiHocTH oTMmedensl B komme 40-x
u 50-x ropmos.

Anaauz (PYHEOHN COSKTPAJLHOH NJAOTHOCTH He BHABNI B CHeKTpE Ho-
potkoro paga (N=32 roga) xarux-anbo 3EAYNMBIX UEI0B. Baamuanil
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CHEKTpajibiblll anaans pAajia ypOsRaiinocTin B Kutae n Hnonum aa 10T e me-
PO NOKAZAN OTCYTCTBHE KOrépeHTHOCTH na BCeX 3HAUNMBIX MacTOTaAX, HE
O CHEXPORHLIL Heypovaiinsil roj oTMenel He Okl

Jgauenie MAOTHOCTH IMOTOKA JECTPEMYMOB IS OTPUIATENLHLY OTRAOHES
Hnil, cOrJacuo JARHBM pHC. 58, moder OBTH OUCHEHO pemuunoi A ~0,10
{1/rog) —= cpepues OJHH HeAOpon 34 10 aer. [lag onenku yposua ofecrne-
MeHHOCTII TAKOTO TOJd MOMKHO MCNOALIOBATE B KAauecTBe PACHETHON MOJLET
ABYXTAPAMETPHYECKO? WHTErPAJLIOE  PACTPEeICHIe F(r)=1—Ae". Jlan
ONPEEIeHI BEIWHINE B MOH#HO ROCHONBLIORATHCH AHAJOTIMHBIM COOTHONIE-
HieM, TOAYIeHHBIM BEINE 110 fimomum (*e=0,80). Jlan Takux spaveminii na-
paserpos A=0,10 1 p=0,12 peaunHa Tou II1A 0% -moro yposusn obecneven-
HOCTH OAHOTNO OTPHUATEABNOTO YRCTPEMYMaA COCTARIACT Tr=19 neT M Top A
95% -noro yposusa olbecnedeHHOCTI —1p=20, [Tocaeanaa nupa oznanaer, “To
NpaKTHYeCKaA obpcmeMeHHOCT L OIHOr RPy IHOrO HEO0Ta Had paccMaTpRBac-
MOIl TEPPUTOPHE HMEET BeChMi IVIHTEALHBI HATEPEAT — 25 net (1. & 0N MOHET
WMETE MECTO BCEro 4 paaa aa croaerie).

OGmuii BeBON N3 NPUBEJIEHHKYX BbIIIE rpyObIX OUEHOK JARINOUACTCH B TOM,
qro sepHoBaf (PHCOBAA) 30HA HA TEPPUTOPHH Hutag oTanqaerca B HeI0M OX-
peneaeHnon ArPORABMATHYCCHOH cTadIBEHOCTEID 1 CPABRHHETANLIO HEBRICOKITM
VPOBHEM KANMATOOOVCAORISHAMY  NOTEPE. Aro corJacyerca © OleHKAMH
K. H. Yepnosyrona [Ceancroe XoaflicTso KHP, 1978], cornacno KoTOphiM
B SRCTPeMaJbLHEE TOJB pepofop Beeil aepHOBOR NPOIVEILRN B KEurae cocran-
ager 10—15 mam. 7, 7. e. 5—9% no orHOmIenHI0 K COBPEMEHHLIM YPORIAM
e panoporo cbopa B avoil crpame (200—220 sau, 1}, 910, HECOMHENHO, AB-
AMETCH BECHMA OAATONPHATHEIM N B KAKOH-TO Mepe CTADIIIAMPY IOLITEM  TpH-
POHO-KANMATHYMCCKIM (PAKTOPOM,

BuecTe ¢ TeM cAeIyeT UOMMEPEHYTH, UT0 CPaBHUTCABHO HEBLICOKAR MEK-
rofoBaf MAMenunRocTh ypoikaiinocTn puca B Rurae, flmomuu m Apyrux crpa-
HAX, PACCMOTPEHHEIX Bhue, 00yCAOBICHA TEM, 1TO ©ro RoajleBANNE TPO-
NIBOINTeA TAABHBM 00pazoM Ha OPOIIACMBIX ACMIIAX, Rak nopMepriBaeTed
B oGsope X. @yxyn [1979], coppemenmas TeujeuIus PasBUTUR 3EPHOBOMD
oMM B DTOM Pernone Mupa OTAHMAETCH B IHAMNTEALEON Mepe JKCTeH-
CHEHBIM XAPARTEPOM. J]'ru_ B CBOK Q4Yepelb, MOMET B OYAVINEeM NPHBECTH K
HEKOTOPOMY BOZPACTAHNK MYBCTBHTCIALHOCTH CEIBCROXORANCTREHHOTO ITPON3E-
ROJCTRA 110 OTHOMICHNI0 K HIMEHTHBOCTH KINMATHUECKOTO pPEAtIMa, ocofesr-
HO 3ACYILIHBLIX ABTEHWI.




NTHHAMHEKA KJIMMATHYECKHX 9RCTPEMYMOB
1 X BJIUAHHUE HA YPOKANHOCTDL

JHHAMHEA 3ACYX B 3EPHOBOR 20HE CCCP

CroxacTHuecRan NPHPOIA SECTPEMYMOR OCAJTKOR

3acyxa, KAK NIBECTHO, npejcTaRamet coboii KoMmaerchoe armocepnoe
ABJTCHHE, XAPAKTEPHIYEMOE DHCTPEMANLHBIM COCTOAHIEM METeopoTorHvIecKHX
SNEMEHTOR, NPEMIe BCEro JAeduuuToM YBIAKHEHNA Kak aTrMmocdepHOl, Tak o
OOYRCHACH cpean o0HTAHNHA OPrannaMon,

Has passutus sacyxu HeoOXoAuMo Npe:dae Beero npeodiajadpe B Tede-
HEe JUIATEILHOTO BPeMeEH AHTHORKIOHAILHOTO CHHOOTHYECKOTO NOJOMReHHH,
YeToiuNno  JOKANHAORANHOrO HA JIHAYATEILHMXY OpocTpadcrTax, B Tanmx
VEAOBIAX NPONCXOANT YMeHBRMIeHNe o6JaYHOr0 NOKPOBA; OH NEpecTacT no-
CTHIATE COCTOAHNA KOUIOHIANLAOH WeyeTOiluHBOCTH, 4TO PEIK0 CORpamaer
BEPOATHOCTL BRIAJCHEA OCAIKOB MAN e obycaoBanBaer NX BEIOANEHHE B
Ouoaormaeckn HeadperTREHOM KoaudecToe. YCHIeHHe WHCOMALNH NPHBOINT
E ROZPACTAHHK TEMOCPATYPH BOSAYXa M NOYBR, 4 TAKKE K HEJlOCTATKY Ha-
CHIMENNA. ITa KOMONHAINA DECTPEMAJILIBIX COMETAHWE MOMET JONNIHATLCAH
yeuaenuesm TyphyaentHoll HeveToiluNBOCTH B NPHISMHOM €708, PeIKEM DO0-
BHINEHWOM CROPOCTH BeTRa o NOABICHHEM cvxopeiinoro aduperTa WAH NLITL-
Hoil Gy,

Bamueiimmy aaeMedToM NpOoaBIeHinda 3acyXn ABIACTCH PEuM OOMBEHHO-
ro veguraenma, OQEoBpeMerno 0H MOMKOT OKA3LBATH BINAOHG KAK HesanH-
CHMBIIT |:I_'|-';|]-:']"|::|111 03 A O YCAOBHA JITA BOIHUKHOBENHA AACYVILINDEIX ABIE-
HEET I VeIIHBAWIING 1%, XapakTepHmM npiMepoM ARIACTCA OCeHHe-31Mumil
AT VINLGARACHNA NOYER, B 3HAMHTENLHON CTemenn I1'[I|E‘JI,FI-ELDEII:JIIJ,I'|]"|: pas-
EHTHE BECENHE 3ACYXH,

Tawum obpazoM, 30cyXa B IMIPOKOM CMBICAE 9TOMD NOHATHA MOMET pac-
l:.‘}.[.i'l'l'l'lllll:':[TF,l'.]:I Eak CIHOMEHAH CTOXACTHHECKAHA ﬂnH-'l'ﬂ{!i"T]'ﬂ'CTln |]||Ipi{!|.'.'r|ﬂu"|]]‘|‘
HEIX § TePMOIHHAMHYECHHX (PAKTOpPOR, pPeANN3ANNA KOTOPHIX BO BPEMEHN W
JORATWIANNA B NPOCTPAHCTEE ANGRHLL MOJIUNHATHCA NIMPOKOMY KIaccy chy-
gaiaex coburiil, [laa onucanms nx ppeMenHoll JUHAMAEH MOryT ObITH mpH-
BAEMEHE HEROTOPLIe NONMKCHNA TEOPHH CAYIANHBIX NPONECcoB, WaTOoMeH-
HEE BHINE, 9T0 NOZBOJXAET TAy0He NOHATE CTATHCTHYECKYW CTPYRTYDPY mHo-
CAGNOBATEALHOCTH  2ACYVIIINBRIX  JOT | PBRABATE 3AKOHOMEPHOCTH WX
NOABRICHIA NPIMERHTALAD K PATHUNBIM reorpaduueckus permona,

Hapecrmo, wto yunduouponanmoro gpotepus jaas  ngeariadusanme o
Eaaccipuranmn arMocepasX 3ACYX K HACTOAIMEMY BpeMeHH He BHpadoTa-
mo. Hx mmpgenenme ModKeT NPONSBOANTLCA 10 PASHEIM ONPUHIMOAM, 4 WMEHHO
OCODBANOCTAM CHHONTHMCCKHX W MAKPOUBRPEYIAMHOHAKMX dakTopon, KoM-
ICKCY DGKICHITNY  MeTeOpOJIOrHIecKnX AJIeMenTOR, PAasIuvaHbIM PAaIHOBH-
pocTAM  rugporepmimtiecknx  koappunnuenTon (I'TH), norasatensam orkaone-
HUI VPORATHOCTH CONLCKOXO3AHCTRCAHBY EVALTVP OT HEKOTODBIX CpPeaamx
Veaonnii, abcoqTHEM W OTHOCHTOALALM AHOMATIAM TeMOepaTYpPR B OCaiRoE
i Apyrus Kputepnas, OJlpako pasibie KPUTEpHR 3ACYNLTHBOCTH MOUYT HAX0-
muThHeA B aososabHo TecHol caazn (manpusep, I'TH — ypomaiinocTs), 910 npu-
BOANT K CXOAHBIM PE3VALTATAM 0PN MICHTH(NEAINE BpeMeHH H apeaia Xo-
pUIl!f_l HIJI]JIIHI’_!II'I[EIN :i!l{'-}'][l.'[[llt!-TI IIH_"I.'!‘H!{“. :'-.'Tn ]lﬁﬂTHEp}HﬂﬂETEH TAKHALE
HEEOTOPHIME CPABHEHIAMI PAATHTHMY Kputepinen, punodnennmym A, B. Me-
mepekoit 1 B, I, Baamenus (1978).

B smogenn smaccoporo ofcAV:ENBANMA TIpH aEanuae (PyYHEIHOHNPOBAEMA
TeXHHUACKHX CHCTEM BEChMA HIHPOKO NPHMEHAeTCH MOHATHe 4[0TOK OTHA-
S0Rs, KOTOPEIA BO MHEOIHX CAYYAAX MOMEeT OBITE CBEJEH K NpocTeilmesmy mo-
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ToKy cobBTHIl CTalHoOuapHoro THna. B oamoi u3 RAIINX npeamecT BoBa BRI
myGankanuit [Paysep, 1976a] npn ananmae MROTOJIETHIX Koaebanmi ypo-
aitnoetn na reppuropun CCCP Oniao yeTanomieno, 9710 vHKIHA HAOTROCTI
PACHPEEeNIA  OTPEAKOD BPEMEHN MeHULY JIRYMA COCELHIMMH FACYXAMH 34
MOCTATOMHO JAHTEALHB WHTEPBAJL YIOWIETBOPUTEALHO ANNPORCHMHPOBRATALL
NPOCTHIM ARCIOHEHIAABHKM pacnpefefenneM, T. & JUHAMNEA AACYILTHBRIX
6T XAPAKTEPHAVETCA NpPOCTEHInNM KRAZNCTANMOHAPHAIM NOTOROM coBLITHIL
[puberan K HeKOTOPOil AHANOTHA ¢ TeXHNIECKIME CHCTEMAMH, MORHO Tpak-
TOBATH BPEMEHHYIO NOCAEAOBATEALHOCTh 3ACYHUINBHIX JIET Kak 410TOK OTHA-
30B% B HOPMaAbHOM GYHEIHORNPORARITH arMocepIEMX TPONEecCon. llapa-
METPHBAHA COOTBETCTBYIIINY BpPeMeHHBIX DAJIOB B ITOM CAyHae MOGReT
OCHORBIBATLCH HA pacmpeaeneniun [lyaccona eTalHOHAPHOrO JN obobmen-
poro Tioa (eM. seime) .

Maneeennpe BEIIE o0IHe HOAOHeHHA OB HPOaHaAusipoRaib Bosaee
nofpolHe ¢ NPURIEYCHNEM [IeTAlLHOT0 MaTepiaia 1o XPOHMJIOTII 3ACYILIH-
BEIX JeT B OCHOBHBX aepHoBwX obmactax Enponeiicroi u Aamartckoil Tep-
puropuii CCCP aa mepuojl wHCTPYMEHTATBHBIX HAMEpPeHil KANMATHISCKHX
nokazateneii (XIX n XX BB.), a Tawke mo JeTONUCHRM W NEROTOpPEIM JAH-
reparypusiy Matepuazam [Paynep, 19766 ]. Hpeipe qex nepeiTH K HanoKe-
MIIO Pe3YALTATOR ITOTO AHANNAA, CKOPPCRTHPOBAHHBIX W YTOUHEHALIX B -
necce JONOAHWTENRIEX npopaboTor, OCTAHOBAMCH HA HEROTOPEIX obmpux co-
ofpamenAx 0 CTOXACTHYCCKHX cpoiicTEAX  OKCTpeMyMor  arMocdepubix
OCaJIKOB.

Arsocepusie oCajlkin ABIAKTEA Hanbolee MIMEHTNBEIM JICMEHTOM M-
MATA KAK B OTHOMIEHIU IPOCTPAHCTBEANOro pacnpejenedis no Karoi-nmbo
TePPHTOPHI, TaK I 10 CTOXACTHYECKOH MIMEmIHBOCTI B0 BPEMEenn HERABNET-
M0 0T MAcImITaba mocaenpero. 9Ta XApaKTepHAR 0CODEHHOCTL WX, N0 CYIIe-
CTBY, OTPAKART OJHY Ha rAapHeimmx Guanaeckux Mepr arMoceps!, nUHEAMH-
KA KOTOpOil NONMHHASTCA OCHOBHEIM 3JAKOHAM MHEDO- i Hﬂl:p:]T}-‘pﬁ}’ﬂEﬂ‘l‘"
goeri, Kak NagecTHo, BpeMeHHoN PAX OCAJlKOB PazintdHoro svacmrTala ocpef-
nepnn (Mecan, cesom, rof) dopumpyerca nyrem NOCAGAOBATENLNOTO CYMMI-
POBANNA HEKOTOPOTD HIEMEHTAPHOrO Nponecca, HOTOPBII 1A CYTOUNOT0 KO-
IMTeCTEA OCANKOE MOGRET MOAeTHPOBATLCA NMIYIBCHOM dyvarnmei THOA
GIRONIHBIT CHTHAJ ¢ TepeMennoi AMILTHTY/I0M S,

CHEONTHYECKEe TPUIHHE TAKOrQ NPONECca Pasindiusl 0 CRIAILBAKTCH
no MenbImeil Mepe H3 JIBYX OCHOBHBIX fakTopos — BHNANCINA OCAJKOB 38
cqeT KONBERTHBHO-BHYTPHMACCOBEIX TIPOUECCOB H 34 CYET TepPMOIRHAMHYEC-
KHMX TIpoleccos Bo GponTaisenex paspexax. MHx uepefoBanme BO BPEMEHI,
A Takdie COBMECTHOS BoajleficTBHe NMPHRBONAT K TOMY, WTO AMEMEATAPHEI BH-
COROYACTOTHRIT Mpolece BHOATCHHA OCAJIKOD npHobdpeTasT CTOXACTHISCKYRD
CTPYKTYPY, 0COGEHHO CBOMCTRENRYI) OCAJKAM TEIJOTO TOAYTOAMA B YMepeH-
neix mmporax. B pagy Takoro THNA BpPeMENHAA NOCTEN0BATENBHOCTh MRCET
PEMAJBALIX IHAYEHNN PASHOIO 3IHAKA TP MoCTATOMHO OONBMOR CTATHCTH-
YeCKOIl COROKYITHOCTI (B mpenede — I8 renepaTsEHoil COROKYMHOCTH) JIOJK-
HA B NEpBOM 1 pl'lﬁ.‘mmc'umt MOOEANpOBATECA  3AKOROM  PeJEHX coORITHIE,
B OCHORE KOTOPOro JednTt oDobmennoe pacnpepenennse Myaccoma, [Ipn Bei-
MONNCHIH DoXo0Horo H1eMeRTAPHOT0 KANMATOMIOTHTeckRoro obobmenna nep-
RIUNOrD PAfA €ro OCHOBHLE CTATHCTHYECKNE CRONCTEA, B TOM WHCAE 1 AKCT-
PEMANLIEE 3HATEHIA, TOMKHL COXPARATRCH,

B crA3N © 9THM MOMEHO [IVMATE, UTO MAKCHMYM (hyHKRIN nudpepennuank-
HOTO PACHPEICHAEHNA KINMATHIECKOTO PANA SRCTPEMYMOB OCANIKOR {(nureppa-
J0B Mexay muMu) GyAeT nMeTh MECTO Ui coOBITHIT, CASNYIINHX OHO 33
AIPYrHM, T. €. npu o=l HE3ARNCHMO OT macmTaba nmponecca {E}'THII, MeCHm,
rog). ITo 03HAMAeT, WTO B MHOTOMETHEM BpPEMeHHOM DALY Handonee TACTO
ADKEL BOSHNKATL CHTYAINN, NPH KOTOPEIX SKCTPEMYMBLL CJAEIYIOT OJHHE 33
ApyrAM ¢ unrepsazosm T=0, T. e. OYAYT HMETL MECTO FPYNONPORKH, COCTOHR-
me KAK MOHAMYM 03 [BVX MOCTeI0BATENBIBIX SHCTPCMYyMOR. OrmerTus np

! TMopofnan AHANOrMA NATTAIHA, HO, KOHOTHO, BECHMA YoJIORHA XOTA bl 9HCTO KOAH-
TR HHO, Ilni“|H:“n|:‘-TT. TEYHHYMCRAY CHCTEM HAMAOTD BRIOLEG, A BEPpOATHOCTR OTRSHL ma
NBA-TPH NOPAAKA HRHE [0 CPABHEHNN ¢ «MOTORAMU OTHAZORS H arsocifiopiLy cHcTeMax.
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9TOM, 4TO Peibk HAET O JOCTATOWHO PeIK0 BEIPAHEHHBIX DKCTPEMYMAax, Ha-
ppuMep o OTEAOHEHNN MECATHOIO KOJMYECTBA OCAKOB OT HOPMEL Ha £25
B Goasme.

[lpuMenuTeNLR0 K BPeMEHHON NOCTe0BATEIRHOCTH BRIDAJEHHA OCAIKOB
MOMHO BHBECTH HEEOTOPOE JARTHICHHE OTHOCHTENBHO XADAKTEPHEIX CROMCTR
CTATHCTHEH JKCTPEMYMOB pasHoro 3maka. B ofmeit gopme omo Mmomer
OBITE CHOPMYAHPOBAHO CAEAVIONEM o0pazoM: NpPOABJIEHHE NYACCOHOBCHOTO
apperta obycaonampaercn ofmuM  yposmem armocepHoro YRAAKHEHNSA,
mpUYeM 110 MEpe NOBBIIEHHA HocAefiHero, oco0eHEO B TYMIJHWX ofaacTax,
OH JA0M:Ken HamboJdee YeTHO NPOABIATHCA B PAJSAX OTPHIATENBHEIX SECTpe-
Mysmop (fepunute ocagros), a4 NpH TNONIGKeHERH YRIAGKHEHWA, ocobeEEo B
YCAOBHAX APUAHOCTH, HaoSOPOT, B PAJNAX NOTMKUTEILEBX skerpemyson, B
gpefede JAA IKCTPAAPHAHBIX TePPHTOPHIE ¢ KINMATOMOIHTECKOE HOPMOWN
ocaakon, DAHIKON K HYIW, pedb BoolIme MOMeT HATH TOALKO O MONOMBTENb-
HHEX JRCTPEMYMAX YEJIAHCHEHITA.

Hamomennsie BHEIIE DONOMKEHHA WINHCTPHPYHTCA HOKOTOPRIMHE MAaTE-
PHATAME [0 KANMATOXOrAN OCANKOB, 00pabOTAHHBIME HAMEH TIOJ STHM YII0M
SPCHAL

[Ipesne peero Mul PAcCMOTPEAN JNHAMHEY CYTOTHOTO KOANYECTBA OCAN-
KoB Temoro mepuoga (ampens — ceBTAGPL) B VCAOBHAX Hentpaasno-Yepno-
gemuoil obnactn — B paitone r. Kypeka, Menoas3osan ¢ 97T0il HeJb0 MaTepHa-
ast E. A, Adanacwesoii [1961], oxpatmmammue mepmox ¢ 1954 no 1964 r.
B oty rpynoy AeT BXOJMAN Tl ¢ MAGRITHOM B AedimuToM OCalkOB B Bere-
rannoanMit cezon, Mareppaim Ownan obpaboTanm Do cxeMe HMIVALEHOTO
CAROMYHOTOR TpoNecca, Aa8 koroporo +1 oamatano genn c ocagkamu (Gomee
{ mm) n —1—pens Ges ocagwop man Oeamosanuii nepmoi. Ha ocmopammi
storo paja Oma onpefexens (YHEINA NAOTHOCTH pPacOpPeNelenEd HOTepBi-
JAOE MEHELY  HAME 003 OCAJIKOR, ROTOpPBIE MOMHG VCIORHD HHTEPOPETIPOBATE
Kak 3acylLIHebRe YCJIO0BHA, T, €. IRCTPeMYMEL Hoayunaocs caegyvimes pac-
mpejelenie BeANMNAL NHTEPRANOR MERAY ABYMA cocennmMu gHAME Ge2
ocaaron (rabm 31).

Tadnmma 31
P‘acnpn;lnﬂmlur: BRSO T;

Haropoa I HETEpRT MEHY
ﬂ:}t:iln:lﬁllrﬂ“ilm 3 Hapein L!:'llr:;::':m”' .'lI'I-'_~'.‘«1II TUFLEME o O grdinie 'IEII'EEII::IIJ:WT
fe3 OCaANGT, Tydae DaEnoe Ol BeaEnE, CUTY ST B3
apee e e LU L Ao e : AN
] 00 1.0 ] 11 0.04
i 100 0485 | i 5 0,04
2 5 0,108 7 2 0,008
3 : 0,005 B i i, DA
4 11 0,018 ] ] (), CHE)

HRak n cacpopago oRUIATE, B VCIOBHAX VMepPOHNHLRX MHPOT B TENAOEe 1mMo-
ayrogue napdoaee pepoarTHa seamdmsa f(t) npm t=0,T. e. Korga omum feub
fea OCAKOB CACHYVET 3a JAPYTHM TAKHM ke JHEM, NPHYeM OCHOBHOM BRIaj B
aToM CAy4ae JAaKT IPYNOHPOBREN JHEH [JOCTATOTHON NpPOAMUREATeTEHOCTH —
BANTE LB DeafossHBE MepHOIE, XO0TA OHI OTHOCHTEABHD pPeikH. ﬂ}'l]'[l!ﬂf-
BeRHOe 3mavenne uMeer QyErmuaA f(t) m npm v=1, 1. . KoOTA gHN WAN TPYN-
el OEel §e3 OCAROB CAGAYIOT Wepes ouH Jenk, B memom momyuennoe pac-
mpefeNende  MOKET  XOPOHmI0  ANNPOKCHMHPOBATECA  ORCNOHEHIHAXBHOM
dynxmueit ¢ nepemennmym napamerpom e % ITapamerp A(t) mas pmammoro
pacopenexenna menanca or 1,7 mno 1,0, Pacnpepenenne moohGHore TAOA I0-
AYHACTEH, GO NCNOALIOBATL M Gonee xoporkme nepmofsl, Ilo marepmamam
Muaaepa [Miller, 1977], 8 Oraito 8 1953 r. cooTBeTCTEYIOMEE pacHpeene-
mie 3a mepuo ¢ 1 mam no 29 mwons pMeno caegywmuit suy (Tada 32).
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Tabanna 32
Pacnpepeseune Beamanus

HluTepnan Momw- HHTEpBLT MEn-
Ay AWM - Rean Hopanpo- 1Y IEYHA KHA- Wican Hopsinpo-
e G oea Ko, Cayyacn hanHoe sy Oed OCAqHOE, CAVIASE HANACE
sgean maned AnATTeHAR qremo el AnACHHE

L] a5 0,65 5 2 0.0

| 13 0,24 B 1 002

b a 0,04 7 0 i, 8l

3 ] 0,00 8 1 L]

& L] LN

Tabanna 33

DyUEIMA NAOTHOCTH PACHPEIEISNNA HNTEPRANOE MEKAY ABYMI
SRCT b Y MAME GEAIIROE, TACID CaVaacn o

& T, FOL
Teppirropai -] '_F-';

mETlolafz |ajalE|6|T|8 |ojroIn|2|n|n
Henrpaanmsi n [enr- - gléy6 |3[1)j0|lo)2|1|2jOfOjO]|O]O
paasng-Yepaoze sl + 2| G| T 3 : i JO O O O O 0 O O
paione
Hiwmnes [Tonoaade, — 2101211411 jof(110f0l210011011]4
Japomrke, CTanponoane + sl |2|0|2|4|1}j1|0J1}1]0]0]0D
EnponeiicKan TeppuTo- - 2013 |2|0f|1|1f(1|j1 |(O|JOD|1|0O]|D]O
paa CCCE B menos =+ glaj3ajojz(2l2|(0]2 1101010010

* 38 JHCTPEMAMMIMG DPHEMMAANCE POIM ¢ OTHAOICHAAME Ha =20%, HOpMH, HOTOPAR BHEYNCAN-
MACk MR HAMIORD MOQINn OTIeIhLHD.

Anamornanmy ofipazos no sogenan Hyaccona Gwan ofpaGotanst ganmme
T. B. Hoxponckoii [19756] no mmoromermeit pumasmke cyMMapHMX ocaj{KoB
(8 ampene —mwoHE) B OCHOBHEIX 3eMJeneabdecknx paitomax  Enponeiickoi
repputopun CCCP (rata. 33).

Teppuropun Ientpaacnoro n Ilenvpansno-Yepnozemnoro paiionon xa-
PAKTEPHAYIOTCA [IOCTATOMHEM  YBALKHeHNeM B BereTANHOHOBIE meprof,
I yHEOUA pacupeefenisn oTPHIATEALHBX JKCTPEMYMOB OCajiKOR BHIPAHena
bonee WeTko, Wem noaowEntTeacusix, B Hmwpem Tlonomsne, Savomsne
Crapponoase, e VBIGRHCHIE PE3KO HEJOCTATOMHO, Godee YeTKO NpemcTas-
ACHO pacopelefienne HoAnENTEILIMY dKeTpeMyMor ocankon, Jlan peeit Tep-
putopun Erponeiickoii wactn CCCP dynrums pacnpefesenus oTpimaress-
HEIX OECTPEMYMOR MOKeT OwITh HCNOALAOBAHA NpH rpydoil anoporkcumanmm
pacnpegercana Tioa (41),

SIEINET MOAYMePKHYTH, 4T0 NPUBEICHHBIC BHIIE MATEPUAIEL OXBATHRAIT
BECHMa KOPOTERI ¢ TOMKH 3pPEHNA JHCTPeMANLHEIX 3HAYCHI OTPeIoK BpeMme-
un — peero 80 ner (1891—1972 rr.). Heckounko aywmee pacnpeefenue mo-
AYIACTCA, ecan nenoiaszosats kavanorn A. B. Memeperoit w B, I'. Baame-
pd [1978], B koropwx pama s aepuonex pafionon Enponefickoit n Aan-
arcroil Teppuropnii CCCP pammmposka aer mo maomamm ¢ aedumrrom
ocajikor (6=80% )u nossimennoii remuneparypoit (§=1,0°) aa nepiog ¢ 1891
mo 1975 r. (raGa. 34).

Haunfoaee yiosaeTBopnTeabnan annpokcHManma MPocTOro pachpeIeaemnis
Ivaccona HEHH]JI}'EI-‘I'[]E[[[‘TE‘!I na Erponeiickoii reppuropam CCCP aa & PIOJE
ANpeds — HIOHE 1T Mail — 00k, T. ¢, 34 Nepuojsl Hanboaee NpogoTEnTeILHBX
AHOMAJNI OCAIKOE I TEMIICPATYPEL

Han maawerpanm Godee 1eTEO BRPAGKERNON TVACCOROBCROI MOTea GLUN
HCMOABIOBANL IARAKIE M0 JANHEMM PAIAM OCAJIKOB B PASTHYIHBEIY KANMATITE-
CHHX YCAOBHAX YRIamHennA. PeayapTatel npejcrasiens Ba pue. o Ilo me-
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Pae. 59. OyExnua UAOTHOCTH PACOpefeteHuA NHOTEPBANOR MERLY JABYMH DHCTPEAY MAME
OCATHOR

0 — SMIMOFpr, SECTPAMYMH OTPIMATOARALG, 06— To e, MRICHATIRENEE, ¢ = pafton  Marpeda
DHETROMYMEL OTPATATEILALS] & — TO HE. MOAHE T L

TEOPOAOrHYECKOil  CTARIIN Auunoypr (1780—1960 rr.) pannsie NOCTPOCHEL
NyTeM CYMMUPOBAHMA pacnpeiefenii 3a KAJKJIBID  Mecall Telaoro Cceaomd
(ampean — centadps). Jaa paitona Marped (Cemepnan Adpuka) c cpeauszes-
HOMOPCKHM THIIOM KANMATA N VBJIAMHEHHA OB NCNOAL3OBAH AR 34 1854—
1973 rr., cocrapaenamii I'. Paonom. B atom cayyae pacnpeedei O LI
MOCTPORHEL A Maf M CEHTADDHA, XapakTepHIyMIE Natane il KOHEl, nepuiia
¢ peakuy JedMIUTOM OCAJKOR HA CeBepo-3amaanom nodepekse Adpurn,

Jlin BeeX PaceMOTPeHHEIX CHYYACR XaPaKTePHO BEChMA HeTKOE NPOABIC-
nue nyaccomoncroro ofuferTa B OTHOMEHUN DHCTPEMYMOB, NPI'EM IR
VCAOBIH TFYMHUJHOTO pAja (Apuubypr) momno obnapykuThk Ooiee UeTkoe

Tabanma 34

PyaKgEA EI0THOCTH PACHPEAEICHIA HUTEPEAIDE MY TEYMA DO
¢ AedmmToM ocallEoR H NOJGENTEIBARME TeMIEPATY paMu, “neio CAYIALE

T, Pl
TepparTayuan Tlepmaoa

Glaflelalals|a]7 s | o]0 )12 03 1%

Enponeilckas TeppRTopR Anpean — mOHL ol 7i513(t|of1{ojo]t]Ljojo]olo

CCCP Maii — WAk i 4lalzl1|a|tjLjojojojojojo)b

Anpenn — aeryer | 5 4|43 121101011 01010 1|0

Hasaxcran ANPETL — HIOHL ofl glaf7|1|t]ojO|of{LjO|OjOjO)0

Sanaguas Cabnpn To ke 12| 2|3|5|2|3|t|ofo|ojOfO|Oj0)|0

Banagnan Cabupe n Kaszax- ¥ 6l 4l2(zf{2({1|2|1{0|1|0J0]0]0}0
CTAI CHITX POHED
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NpoSBIeRNe ero B OTHOIIEHMH OTPHLATEIbHBIX IKCTPEMYMOB N0 CPABHEHINIO
¢ MOMOEUTENABNEME (CyMMa KBAJPATOR OTHEIOH@HHI 0T IHCHOHEHTHL B Nep-
BOM CAVIAE OKAZLIBASTCA MEHLIIE, YEM BO BTOPOM).

[Tpusenennsie BEIIE rpaikn, Ha HANI BITAAJ, CBHIETENRCTBYWT O CTO-
XACTHYECKOH NpHpofe NYACCOHOBCKOTO THNa B CTATHCTHHEE SKCTPEMYMOR
arsocepasx ocajkos, ocoleHmo uX feduuuTon, 4To, HECOMHEHNHO, OTPAKA-
BTCH NpH EANMATOIOTH4YecKoM obofmennn pafia 3acyOUINBHX J8T 3a Mpojoi-
HTeAbHBID BpeMennoii upTepsat. JIANTeARHOCTE TAKOTO HHTEPBAIA — Ma-
cimTal ¢RANMaTHIeCKoro mafgonas A sxcTpeMyMor atmocdeproro ymuas-
HEHHA NOgMeH WMeTh, no-sugimsonmy, nopagox me menwme 0.5 -10° per. Cama
MOIens Moder OLITH OTHECeHA K KATeropuy HeTPAHIATHBHBIX, T. & HCXOLA-
MEX W3 NPeLHoCEUIKE, WTO JaHHAA KANMATHYMECKAA CHCTeMa He3aRucuMo o7
XapaKTepa BOAAEHCTRHA BHEmHNX (HAMANLIBIX) fpakTOpoB BCETIA CTPEMHTCH
COXPAHNTEL OCHOBHEIE CTATHCTHYECKNEe CRONCTEA, XapAKTepRIyeMue B JaHHOM
CAVYAE KBASHCTAIMOHAPHEIM ITYACCOHOBCKINM TIOTOKOM cOBLITHIL,

Anaans u obodinenne cyMecToVIINX EATAJOT0B 3acyX

PaccMoTpuM  HeKOTOPBE MATEPHAAL MO XPOHONOTHH 3acyHUTHBRIX - JIOT,
CHCTEMATHINPOBANNKE HAMI 10 PAITHIHEIM HCTOMHIKAM [ PasHbix  reo-
rpadmuecknx pernomos CCCE,

Ilan Esponeiickoit teppuropun CCCP nsmewrca ceejjenua 3a  nanboinee
AANTEALHBI WHTEPEA, BEANMAIOINT J0HHETPYMENTANRALIL Tepuof HaMepe-
HHE KINMaTHYecknX noxazateneii w aa mocaennawe 100 ger mo gamamm cnere-
MATHIECKNX HAGMIOAeHN Ha ceTH Meteopojornveckny craunmii. Hamnboaee
nojppolinbpe CBEJENNA 34 XII—=XVI pp. npuseneds B JeTONACHMX JIOKYMEH-
tax (Ioamoe cofpamme pyccknx aeronuceii) u obodmenn W, E. Byummeri
[1957]. Ba Goaee moapmee spessa— XVIII . m nepsyro noaonmy XIX =
COOTRETCTRYIONNe fannkie comepiarca B nybmmkamuax B. JI. Horeawankosa
[1950], 10. T Caymkuua [1952] u I'. T. Cenannnosa [1958]. K comamennw,
OTCYTCTBYIOT cHcTeMaTnanporannkie cBegenun aa XVII ., Tak kax cocrapie-
NIl JETONNCHEX [OKVMEeHTOR K HTOMY BpeMenn Yike nmpexpatmiock. Byecte
¢ TEM 13 MCTOPHYECKIX NCTOMHIKOE H3BECTHO, HATPHMED, MTO B HAMATE HTOr0
cToxeTis Ha Tepputopiun Pyccroro rocyiapersa Omuto Tpn matactpodideckn
neyposafinsix roga (1601—1603 rr.), ofyeionienmmX, BEPOATHEe BCETO,
ARCYIIANBRIAMI ABTEHIAMIL,

W, H. Musaamencruit [1894], ocnonuBagcs HA J4HAEX YYeTA HAMOJOTOB
Ha rocyjapcTeennoi necatune r. Eanna aa nepmop c 1616 mo 1698 r., oTme-
qAeT, 9T0 38 OTH TOAB OO 9eTHIPe NOAHEX HEYPOEAA 3ePHOBHX (0TCYTCTRIE
chopoB) M BOCOML CIABHBX HEOPOIOB, NP KOTOPEIX Judo o3uMse, anio
APOBLIE He NPHHOCIIN YPOmad WIN jKe ypoikan s amssnyu [en. HoTenn-
upgor, 1950]. Takum odpazoy, MOMKHO CHNTATH, YTO B XVII 8. 8 Esponeii-
croit Pocenn On10 mo Menbimell Mepe coMb CHALHRX HeIopoIon (3.~0,07).
Cornacro mamuy onenxaM, 8 XIX n XX e, cpeumees apmavemie A, XaparTe-
prayiomee 00VCAORICHHBIE 3ACYXAMI PEIKHE HEIopo/iM (=—20%), cocran-
aamo B atoit wacrn crpans 0,08, wro xopomo cormacyerca ¢ mumgipoil, mogay-
yepnoit mag AVII no Tosromy nociaeamion MOMEHO PACCMATPHBATL KAK
COOTRETCTEY MY TIOTHOCTE NOTOKA CHALIMY 3ACY X,

Ofmmpnsiil CROIHBGT KATAJZ0r 3acylanBex JeT Ha Enponeiicioit Teppurao-
pun CCCP aa nocaennee Teeanenerne coctasmen C. M. Roermmwm [1975],
HCMONLIOBARITNM  PAZN00DPABHEIC CREJPHNA, WPHBOANMBE B HCTOPIYECHIX
MOKYMEHATAX, B YACTHOCTH YHIKEANLHBIE IANHBIC O HeJOpoiax B Pocenn B
fonerpopckEy snoxy. B 2TOoT maTamor BRAOYENLI 3AcyXM, VRalaHHEE [0
MEHBIISH Mepe B JIBYX PASHKIX HCTOTHHKAX. Ja NHCTPYMEeRTAALHEI Iepnoj
fTapnbie o sacyvmmemx rogax aansersopanm C. M. Roetraene B ocnoRmoM
pa paborm T. B. Hoxposciaoi [1969]. Mt BHecHAn B 3TOT KATAJOT HEKOTOpLIE
koppextuski: 8 pag no XVIID s poGasman 1723, 1725, 1783, 1784, 1785,
1787, 1788 rr. [wo 10, T. Caymxuny, 1952]. K sacymanswy rojay s XIX B,
smet nobasman 1801, 1851 rr., koTopHEe XAPARTEPHAVIOTCA OTPHIATEILTNM
HEJISKCOM YpoiKaiiHocTu —10%, u HCEAININ {808, 1826, 1834, 1896 rr.,
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B HOTOPHE HHAEKC YPOiRailHOCTH OKasadcd BIIS +5%. Tarum obpaszoM,
qHeAo sacymuaMeex Jer 3a XIX B. HeMHOTO H3MEHWJIOCE, A4 BCEro 3a JIOHHCT-
pymenTaanubii nepuoy (no 1861 r.) poxysentupopapo 103 sacymanBEX roja.

3a wgouen NpOULIOTO BeKa M TeKYLlee CTONETHE RMEETCH donee oD PHBIL
MATEPHAI.

HauGoaee panmme oG0GMEHEA MHCTPYMEHTAABNEX JAHHBIX 1O poimMy
ocaakos B Esponeiickoit wactn CCCP (maunnan ¢ {861 r.) comepskarca B
coomie E. A, leimna [1900]. B meii npejcTapiensl fannbie N0 OTKACHEHNAM
OCAJKOB OT HOPMBI B HeTHPeX IPafaliax 3@ KA IBIE MEcAn 1 3a Tof, ocpei-
pepnnx no maomann aua oaccefinos Boarm, Jmenpa n [lowa. Tlo srnv Ma-
TepUaAZaM HaMi OB BHASASHE 3ACYILINBLE TOABE 33 EPHOJ 1861 —1380 rr.
no ¥Yxpaune, Hopomasno o [lenrpansao-HepmoseMuoil obmacTi.

[lo Epponeiickoii reppuropun CCCP umeeres karazor A. M. Aanateesa
u B. H. Uramonoit [1958]. B mem npusefensl JANALE O CITBHBIX I CPefHIX
no mETeHcHBmocTH sacyxax sa 1885—1954 rr., B KauecTBe KpHTepIA oThopa
OPHHEATH BeAHTHHB THAPOTEPMUYECHOTO woadiumuenta B YPOIKAMHOCTIH.
T. B TMoxposcxkoit [1975a] onyGankonanm fanmkie 0 BeCeHHC-ICTHUX 3acy-
xax, mpupegennsie B padore H. I'. Hasmennrosoil [1964]. Dt MaTepRai;l
XAPAKTEPHAYIOT NPAKTHYECKM BCK TePPUTOPIIO Esponeiickoit wactu CCCP.

[lo oTacABHEIM JOCTATOMHO KPYNILM 3ePHOBRM pPailoHaM, TAaREM Kak
Vipanna u Cpemnee Ilopoaixbe, Ml HENOALIOBATN KATAIOT H. E. Byunuckoro
[1962, 1963], oxparmeampmuii nepuop ¢ 1871 po 1965 r., u cooTBeTCTREH-
upie mannme, npusegennsie H. B. HoaoGoswmm [1968] aa 1885—=1963 rr.,
K KoTopeM Ml jobapman tarme n ynoManytyio A, H. Boefikopniu [1948]
emasnyw sacyxy 1880 r. B Iopomsnwe, Ma waranora M. E. Byununcroro,
MCNMOALIORARMIEOTO B KAMECTBE KPUTEPHA BACYXH ILTIOBHOMETPHYeCKI Koadf-
dumment (anamor I'TH), mmr ovobpanm mo YEpapgHe CcBeAeHuA TOJIBEO O
BECEHHHE W JOTHHX 3ACYXAX, OXBATHIRAIOIINX foree 30% ee TeppuTOpR,
a no IloBNKBI — CEENENNA 0 SACYILTHBHIX TOAAX B paiiomax, manboiee
mopepskennax sacyxaM (Hyiidsmencroil, Yasauopcron, llepaencroil ob-
aacrax, Tataperoit ACCP u Mopnoscroit ACCP).

Ilo Erponeiickoii Teppuropun CCCP, kposme Toro, MMeOTCA CReJEHIA 00
XPOHOJOTIN FACYIUIMBLX JeT, OCHOBAHNLIE Ha obpadoTRe JAHHBIX 18 mereo-
pozormdeckny crammmii aa nepuox 1888—1955 rr. [ Pynenko, 1958]. B xaue-
¢TRe TAABHOTO KPHTEPHA 3acYULTHBOCTI B 970i pafoTe HMCHOMBIORANNCE AHO-
maymp I'TK 3a peretanuoHHBil Depuojl N COOTEETCTBYWIINe OTEAOHEHMA
YPOKAGHOCTH 3CPHOBEIX, 1TO0 NOIRNINI0 BEABIATE JACYXH N0 NHTEHCHBHOCTH
H NPOSOUKHTEALHOCTH OXBATA HMH BEreTAUHOHROTO TEepHojA.

dTi MaTepHadm ORUN CHCTEMATH3MPOBAHLI HaMH 1O IpyHIAaM MeTe0 o=
MOTHMECKIY CTAWINI, 9T0 MOIROAILI0 YCAORHO OTHECTH NOJAYYeHHLE JTAHRRE
K TAKHM TEPPHTOPHANBHLIM eHHHIAM, KAK COBEDHAH 0 OMTAN 1aCTh ¥ Epau-
nnt it Huxmee Hopomsne, Taa Ienrpansuo-Ueprosemuoii obaactn n Cenep-
noro Kapkasa MBl BOCTIOMIBZOBAMNCE KATANOTOM 2acyX, Kputepues nua orbopa
wotopeix mocayssman weananast [TH, Kpome Toro, Grum npusievens: Marte-
PHAJL CHOTHOTD mfl-:mp.'l -:-:HET:C}'Z{H. HE BHALBAWIHE HPAYMIHL T DPEINOCRITREIT
npeackaayemsies [1976], a raxaie pafors Haceunona u ap. [1977].

Io Banamgnoi Crdupn x AgraiicKoMy Epaio HMETC Jaiihbe A. I1. Cunap-
mepa [1965], ormocanpreca ko Bropoil moaonmme XIX ». uw ® XX p., satem
C. . Anerceenoii [1974] za 1945—1970 rr., ocHOBEBAWIHECA Ha MaTepma-
40X OTIEABHBX METEOPOIOTHHECKIX CTAHNMIL ¢ JUTHHIRIMIT PATAMI HaMepemiil,
B YaCTHOCTH IO Eﬂ]]ﬁﬂ:‘.'-'l!-’. A TakR/Re TanHbLIG, II]]“I'FE',"I,EFII!ML! B HAZBANITOM RLITITE
obgope mo sacyxaMm. Hputepmem ordopa aacyX CAVRIIN BeXrunn I'TH.
Kpome Toro, jis mepHoga 1845—1840 rr. MB NCOONLAOBAAH MATEDHAAL NO
yposcaiimocrn C. C. Jykmuera [1963] n » KavecTBe 3acymANBHIX 76T BEIE-
mum rogst ¢ orknomenmes J(t)=—20%. Jlaa rteppuropun Hasaxcrama
manGonee noanwe ceenenna npupenenst A, C. Yremesny [1972] sa mepnos
1885—1965 rr., nputes B KAMECTEE TAARHONO KPHTEPHA 33CYX NPREAT KOM-
MACKE TeMIePaTYPHLIX NOKA3aTeaeil NOKasaTedeil OTHOCHTENBLNON BIAM-
HOCTH, MeMAIOMelca B 3aBNCHMOCTH OT CE30HA H reorpaduueckoro momode-
mua. Qs reppuropun Sanagmoro Hasaxcrama OsI MCOOALIOBATEL AHARIG
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Pute. 60, [L10THOCTE TOTOKA 34CYIIARERX aeT Ba Esponefickoii Teppuropnn CCCP
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A. . Pypenxo [1958]. Hoayuennsie maTepuaisl Guuam Jol0THERE CBEIeHITA-
MII 0 3ACYXaX 3a NOCHeQUNe TOAs, cofjepiamuMiuca B 0030pe 110 3acyXaM.
Bee arn ganpue ceejensl B Taba. Jo.

[Ipoanamnsupyesd OGojdee NoApodHo KATAXOT 3acyX Ha Erponeiicioi Tep-
puropan CCCP 3a [OMHCTPYMERTAALHEIL 1 WHCTPY MEHTANBHEI  TePHOJIELL
Has waraaguofi rpaduueckoi HATepOperanun yaoduo OTPasuTh 3AcyULINBLIE
rofl B BHAe [oTOoKa codwTRiE WA BpeMeHHOi  ocH (pnc. 60, a).
Kax sugmo ma rpaduka, sech mecaeayemuii orpesox npemenn (XI-XX ws.)
MOMKHO TIOApAsieJnTh Ha TpH HHETEPRATA, B ROTOPLIE CPEeAHAA DAOTHOCTE
NoToka CODRTHIT OMIA CYNECTEEHHO Pasinufa, ¥T0 o0LACHACTCH CTENeHBID
noctopepHoeT (Purcamn coOLITHI, a TaK#e HaTOmHeHHeM pasiamii 3a cuer
BCTECTREHHON NAMeHINBOCTIL.

Peao nompsennsie anavenns 8 990—1290 rr. (A=0,05) wmoryr Omrh
OTYACTH OOBACHeHE 00Mel NOHIGHeHNOH 3JACYUIANBOCTRH B JTOT NepHOI.
Taxk. cornacuo ganmsy . W, Hsena [1978], nootHocts MOTORA MadOBOIHBIX
aet B Gacceiine [{menpa sa XIT—XIII croaerus cocrapmaa seero 0,42 (1/rox)
mp Mx Cpejueil HOpMe 3a nocjejHme 4000 mer mopamka 0,27 (1i/rop). Tem
e MeHee 2TOT Nepuof MOEHHO YCJAOBRHO paccMATPHBATE KAK MepHog C Hego-
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Tabamma 15

Cooguudi EATAIOr IACYULTHAME JET B OCHORNME pailonax sepronoll 3omw CCCP

T eppaETaopIuE Iog
Enponefickam 9acTh 094, 1024, 1070, 1092, 1094, 1124, 1145, 1164, 1170, 1173,
» _RomucTpysen-| {215, 1223, 1230, 1279, 1297, 1298, 1299, 1309, 1325, 1330,
TRALHLE O6PROR 1832, 1364, 1365, 1366, 1371, 1374, 1384, 1403, 1408, 1409,
1412, 1414, 1423, 1424, 1430, 1431, 1443, 1451, 1408, 1471,
1473, 1485, 1508, 1512, 1525, 1533, 1560, 1570, 1572, 1375,
1585, 1616, 1639, 1648, 1660, 1674, 1680, 1GB7, 1692, 1696,
1688, 1708, 1715, 1722, 1723, 1725, 1732, 1733, 1735, 1736,
1737, 1747, 1748, 1749, 1754, 1750, 1766, 1767, 1773, 1774,
1780, 1783, 1784, 1785, 1787, 4788, 1798, 1801, 1802, 1811,
1821, 1822, 1823, 1824, 1833, 1839, 1840, 1B4A1, 1842, 1848,
1851, 1855, 1804
Vipauna  (1861— 1862, 1863, 1868, 1871, 1BYZ, 1874, 1875, 1883, {1384, 1385,
1976 rr.) 1887, 1890, 1801, 1892, 1805, 1807, 1809, 1900, 1903, 1904,
1906, 1909, 1918, 1920, 1921, 1922, 1923, 1924, 1926, 1929,
1034, 1987, 1939, 1842, 1946, 1047, 1950, 1952, 1953, 1954,
1957, 1950, 1961, 1963, 1968, 1972, 1975
Movommue (1861 — 1862, 1863, 1871, 1875, 1879, 1880, 1885, 1889, 1890, 1891,
—1976 rr.) 1802, 1697, 1808, 1901, 1905, 190G, 1907, 1941, 1914, 1917,
1920, 1921, 1024, 1027, 1930, 1931, 1934, 1936, 1038, 1939,
1943, 1946, 1948, 1949, 1950, 1951, 1954, 1955, 1956, 1957,
1963, 1964, 1967, 1068, 1972, 1975
|.IE'H'r|i:'|..":||.ll::||-'-|1_-|:|;|m;|.{'-- 1875, 1880, 188G, 1901, 1914, 1920, 1921, 1925, 1031, 1939,
HI[I::I_iiﬂcrEiJmunp (1871—| 194G, 1950, 1951, 1959, 1963, 1967, 1968, 1972, 1975
L;.-majmalqlﬁ}m.m.;, 1801, 4802, 4807, 1901, 190G, 1944, 1920, 1924, 1938, 1939,
(1891 —1976 rr.) 1046, 1950, 1954, 1935, 1057, 1950, 1963, 1967, 1968, 1975
3“"“1_!”*'“' Cubupn n 1815, 1822, 1834, 1830, 1831, 1832, 1838, 1B42, 1843, 1B44,
ﬁﬂgfﬁ,‘.‘.ﬁﬁ i ;‘1’“" 1848, 18490, 1850, 1835, 1850, 1860, 4861, 1867, 1870, 4841,
: 1874, 1884, 1888, 1800, 1803, 1804, 1000, 1901, 1902, 1906,
1909, 1940, 1911, 1916, 1920, 1924, 1922, 1923, 1924, 1927,
1929, 1030, 1931, 1932, 1935, 1936, 1940, 1942, 1943, 1045
1947, 1954, 1952, 1953, 1955, 1958, 1959, 1962, {1963, 1963,
1967, 1968, 1973, 1974, 1975
Cenepus o Hentpams- 1888, 4800, 1894, 1883, 4897, 1500, 4904, 19066, 1907, 1911,
1‘;2_"*;';?:-:"“ 1920, 1924, 1924, 1927, 1930, 1931, 1932, 1933, 1935, 1936,
Do) 1930, 1940, 1943, 1944, 1045, 1948, 1954, 1053, 1955, 1957,
1050, 1963, 1965, 1967, 1068, 1971, 1973, 1974, 1975

I:'I"l'.I'IIC!"']'I'H[:Ij-I. III‘IH&[’HJ[I[L"H, AAH E-;'L'll'l'ﬂi:ll'ii'ﬂ .'\:-"Il]i]l-:'!l"l;'!'l'l!lll_ AN SIMHEOIHYECEAA
JAOKYMEOTAUMA OTACNLHMY COOBTHI (Ho-BHINMOMY, Hauboaee CYUICCTBONHEX
10 MACINTAGAM 1 MOCAeqeTEIAM ).

Hasa sroporo mepuoma (1291—1690 rr.) xapaxTepen Goxee majescnnii
yposenb (hukcannn (ge mensine 10 coderrnii 3a 100 aet), npuves na orjgesas-
HRIX OTPEIKAX OTMEUAETCH HX cymecTeenuoe ymaornenne. Taw, 3a nepoj
1365—1473 rr. peamunna A cocranmxza 0,18, 1. e, nowrn 20 codwrTigi #a cro-
NETHE, TO NPAMIHKACTCH K 3HAMCHIK B rpeTwii nepuwon (1691—1975 rr.).
Ceazamo am ato BOIPACTAHNE IMAYSHNA A © DOJCE  HaTerRHOH0 rcannedr

colRITHIT 3a 10T HMHTEPRA AN e OGHO ABRTACTCH NPOARTEHIEM eCTECTEEHIO=

o VICIOTHeHHA HX NOTOKAa Ha (oHe OTHOCHTEALNO HHIKNX 3Havenni A,
omennts Tpyano. Hawowew, tpetuii mepuojy MoMuo cUNTATL [ PHOTOM
HaeHH0N ToRYMenTanm, Tak kar anavenus A 3a XVIII=XX BB, oranuawtesn
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Tabanna 36

Pamsnponka AROMAANI 0CAKOB (ANPEIs — MOAL) W BACYILIABMX JeT
aa 18911972 rr., % HOpMM e

TMopraksnkil BeMep PLIGKIEPOERR
TieppaToapan

| 2 3 & 5 [ 1 B &
Yrpamma 4 (1) 63 | 101 [i%] Th | 73 rE
[MoBoAmKEE 50 93 B0 G0 77 7] 65 o] 108
lentpaanno-tlepuoacu- 5 A6 57 51 63 63 61 08 60
uan ohaacTh
Cepopuiit Hapxas B8 42 fi4 32 80 5% &4 a4 6
Yupauma — Cesepunii B0 B3 6 G 70 72 76 76 77
Kapkas
BacYILTNBLIE TOIE 1946 | 1921 | 1920 | 1957 | 1006 | 1948 | 1950 | 1968 | 1801

Tlopamcenndl BoMap PanHAponKIL
TeppaTOpI

1] i1 12 13 i 15 16 17 i8
Yipanna a7 T 0& 89 71 B &4 0 76
MosomELe 30 [l 7 (i1 113 5a ] 87 | 104
[Hentpaasno-*le puoaes- i3 78 BG | 103 67 a7 75 BO| 72
T OOTACT L
Cepepuwii Kaskaa 49 89 a% il T2 fi2 8 63| 76
Yipanaa — Cenepasii 7 78| 8D 80 51 81 82 82| &2
Kankaz
JAcyMANBRIE TOJL 1047 | 18021 1924 | 1959 | 1936 | 1972 | 1897 | 1941 | 150

HeaHAMHTeNBHO — cocTapaawT cootserereenno 0,26, 0,27 u 029, Jro moano-
aner paceMmarpupate nepmog 1691—1975 rr. Kak oTHocHTeALHO OJLHO PONBIL,
XOTA B €ro HPefesax TAKKe OTMeqaloTCA HHTepRaJIbl CO IHATHTEABHEIME KO-
AebDapuAME, a HMeHHO {720—1790 m 1830—1885 rr., B KoTOpee ero
SHaueHne cocTapIazo coorsercrRenno A=0,33 u A=0,20.

Pacesmorpus TpeTiii nepuoj foxee gerazsmo. Ha pue. 60, 6 npencraniena
IUHAMUKS [OTOKA COOBMTH, NPHYeM XapakTepHEM ABIASTCH HepeloBaHne
OTeBHBIX 3ACYVX W FPYNIHPOBOK 3ACYULIMBHX Jer. B atoMm cMmucae Bech
NEpHOJL MOEHO NOJPadlediTh Ha [Ba WHTEPBATA 1720—1840 rr., wacTHIHO
COBMAAWINE ¢ TAK HAILBACMON MAJO0MH JeHNKORO anoxoii, u 1840—1975 rr.,
pHues B IepBoM HHTepBage “Hea0 rpynnmpoRok (2—3 roga nogpsan) oka-
3a/0CH CYVIECTREHHO BRUINe, YeMm Bo bropoM. B cmow ouepens, Bo BTOpOM npe-
MeHHoM unTepsage Bejeaserca orpeaok 1890—1940 rr., » TeueHne KOTOPHX
HMEA MEcTo MeThpe IPYINIPOBEN 3ACYILTHBLIX JeT, TOrJa Kak aa nocae-
ayomue 25 JeT — ANib ofHA ABYXIeTHAA rPYnnupoRKa.

O0mil BB, KOTOpHIl CAeAYeT n3 NPpHBEASCHHOT0 AHANHIA, JARANMAETCH
p ToM, wto 3a nocaeppne 300 aer me oTMevanoCh RaENX-anio TeRjgeHmund &
ROZPACTANNIO sacyILINBocTH Ha Enponeiickoil Tepputopi CCCP, » ToMm uneae
M oB NEpHOJ Madoil JejiHnKoRG 210X [ Ipoagzon, 1977], xora B oTAedbHEEE
MHTEPBANL NOARJICHNE TPYINNPOBOK SACYILIHBLIX JeT y4Mallaaoch, a B Jpy-
rie — pabamnannes  «oaunounses sacyxu. Takaf nochefoBaTENLHOCTH ITpPH-
cyilla MAPKOBCKOMY CAYYAIHOMY MPONeccy KBazncTalHonapHOro THIA, I MOHK-
HO MOJAFATE, UTO OHA JOJKIA COXPAHNTLCA H B DYy e,

a2 1801 —1972 rr. mommEo nponssecti, nenodkaonas Matepuaas T. B. 1lo-
KPOBCEOI [1975a], pamsEnNpoBRY JACYULIMBBRIX JeT 00 COOTRETCTBYIONTEI
MOCAeNOBATEALHOCTI  AHOMAAN BECEHHE-JICTHHX OCAKOR (anpeas — Hw0AL),
oCpe/HeNIEX 176 OCHOBHMX 3ePHOBKX paiionon (Tabi, JG).

Kar snmo ua tabm, 36, nepesie 18 HOMEPOR B PaHMKHPOBKE AHOMATI
OCAIKOR NPHXOJATCA Ha HanGodee CHALHBIC JACYXN BeceHHe-JIETHEro T,
nputes nepeMe TpH Mecta sanmmant sacyxm 1946, 1921 m 1920 rr. B ot
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rofel OTMedafcA HampGonee peskmil MedHINT OCANKOB BO BCEX IEPHOBHIX pe-
rinonax. Marectnan sacyxa 1891 r. sanmmaer gesATOe MecTO, TAK KAK B 29TOM
rony B Iopommse yeramaenue gocturano 108% wmopum. 3acyxa 1972 r. ma-
xopuresa ma 15 mecre, Tak wak ofmupi gedEONT ocamKoR 3a ANpENE — HOHL
OKazaacA He ovenk Reicorns. HawSomee peaxmii pedmunr ocagros » 1972 r.
(#a nermouenuem Cesepuoro Hasraza) ormeuanes s nioxe — anryere, Cxoguan
cuTyanun mabawianace B sacyxy 1911 r., samumawmyw 17 secro mo pan-
mHpopKe nedunnTa BeceHHe-TETHIX 0CAIKOR,

OrmeTnM Takie, 4TO CcONOCTaBiAenAne ony0IHKOBAHHOTO HAME KaTajgora
sacyx wa Esponeiickoii teppuropun CCCP [Paymep, 19766] ¢ npusepemmoin
B waraxore A. B. Memepcroii u B. I. Baamesua [1978] pamsuporroii et
no NAOMAAN NPOABRIeHHA AHOMANWI OCANKOB U TEMIEpPaTYpPH NOKAZATO XO-
pomes COrAACOBAHNE BRACJTOHHAMX SACYIUINBEIX JET, 4T0 ABIACTCHA O00BEK-
THBHBIM KOBTPOJIEM JMAHHBIX O 34cyXaX B OCHOBHEIX acpHoBeX pailomax CCCP

i ]-lllﬂ'l'[.l}"lﬂ.'!HT{IJIhliHIIi Ie A, OpHBEIEHHRIX B HNCXOTHOM KEaT&Iore
(em. Taba. 35).

"HPHHETPHBHH,HI'I BpeMEHHBIX [METOE 3ACVILANBMY J0T

Ha ocrope nmoayveHHbBIX MATEPHAJOB OLUIM TOCTPOeRbl (YHEINN LI0THO-
CTH  pactpeieJedid BPeMeHHBIX HATEPBAAOE MedAy [IBVMH CJAcJOBABIIHMII
ofiiia 3a Apyroi aacyxasu f(t) jaas pazamunsx pernonos CCCP. AapakTepHble
npusmeps f(T) pua BexoTophx u3 BOX wimwerpuapyer puc. 61. Bee nx oxasa-
A0CE BOIMOGKHEM ANNPpOKCHMUpOBATE pactupenenenmes Ilyaccoma ¢ JaBvMA
napaMerpaMm, T, €, omucatk opuyaoir (41), npuuem MakcHMATRHBEEC OTKIO-
nennA (1) or cpemmeil amann me swxogat sa mpegeast 0,10, Orvernm no-
NyTHO, 4T0 BeUMcHenne (yErnpm pacnpenexesus f(t) npoussomIocks 1o
CASIYIOMEMY HOPMEDPOBAHHOMY COOTHOIIEHI:

) TL (17

f=T"s i
Ty
i==A
CHe I-TI 0, {‘:!;-'Il.’l”l COOTRETCET il-]n-'llilllj,ll:'i B A e HRbBLIX !I“T'."Flﬁﬂ-."ﬂ'“ T; 38JAHHO il
f=T" =

NPOITRETEILHOCTI, l T;— obmaa cysya #ux 3a Beck orpesok T,

lIpn erporo cranuonapooM moroke cobeiTuii amavenne f(t).—. ANLEHO DHTE
THCACHHO papno napaMerpy A, ConocTanienus MOKA3AAN, 4T0 COOTBETCTBYIO-
HINE PasAnvduA  HOCHT cayvailuelil XapakTep # He BREXOIHAM 3a Hpeieis
+0,07. Taknm ofpasoMm, npakTHYeCKN JUIA BCeX PACCMOTPEHHEIX PErHOHOB
pacnpefiefenite HHTEPBAJIOR MOEAY ABYMA 3ACYXaAMU ¢ VAOBIASTROPHTEDLHEIM
npuiamGEenies onneMBacTeA cTanuonaproil mogennw Ilyvaccona, T, e, wame
ReTpedaTen nanboaee roporine unreppan =0 n v=1 (emeroguo n yepes
ron). Bee ocnopnnie napaMerps pacnpeescHius, a Takme BOaWTHEE O, A
R&EI0I0 13 PACCMATPUBACMBMX PErHoHoR cBejensl B Tadu, 37,

Maa Esponeiickoit repputopun CCCP » nexom napaMerpsl GBI 10TV 90HE
M0 KOMIOINNNN PAcTpeieIeing A e¢ CORCpHON 11 I0MH0N qYacTel, aam Y K-
pPanBLEl B NEA0M — 0o JanneM Taba, 35, a TakKe N0 KOMIDOZNIN pacnpeie-
JOHHA JIAA @0 CeRepHOL JecocTennoll u owapoll crennodl wacreii. [laa tep-
puropnn lloromses B neaom napaMeTpsl OLUIH DOAVYIENBE 00 KOMIOIIITNE
pacupepencang aan Cpegpero w Hmwpero Ilopoames, a ans  Asnarckoii
reppuTopin CCCE » nejgom — mo ROMOOZNNUN pacupejedenus jaa Jama ol
Cubupn — Antas i Razaxerana.

Kak nmupus, na Esponeiickoit reppuropun CCCP napasmerp 2 xapakrepu-
ayetres joctatouno Goasmnwm anamazomosm nasmenenus — 0 12—052 u epannn-
TEALRO Heboasmoit namemansocTed B Aamarckoli wactn CCCP — 0,32-0,50.
[Hapamerp B, xapaktepusyommil OucTpory aaryxanns spusoii f(t), sapnu-
pyer B npeaenax -or (L22 go 0,90, npuuem ro Beex caywanax ornomenne ASJ<<1.
Cosepmenno oveniino, w910 ofa napaMeTpa BIadMOCBASANLL, TAK Kak ¢
VREAMennes obmell 3acyIHBOCTH TeopeTnaeckan o0ecne e nocTs 3acyxmn
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Puc. 61, DyEKIRA NMACTHOCTH paclpeiefemus uurep-  A(d)
RAJIOB MEVEIY MBVMA 3ACYXanH 2
a — CCCP: 1 — Esponefickan Teppuropus CCCP; 2 — Aan-
arcran Teppuropna CCCP; iqr a P
f — Vepawna: ] — AECOCTENL; F — CTCOHAA 3044, i
¢ — dananuuil Kasaxcran 4 ,..rf
L
i Nn e
L]
8y F H‘,.r'" [
[
JaE==
Puc. 62. BaamMoceass NapaMeTpor A m § B pacopene-

P L] _— L | 1 |

memmn f(t)=A3 exp[=p{t—Ts)] TRTERTRE
AOMKEA JOCTHTATHRCH MPH MEHBIIHX 3HAMEHHAX Tr. WumMp caopaMi, ¢ BO3-
pacTamueMm A JIDNAIHA BO3PACTATE M BEINTIHA . Ilpm amamsze rtada. 37
TAKAA CBAZL JCHCTBUTEALHO XOPOIID NPOCASRHBARTCHAL 3TO HILTHOCTPAPYeTCA
Ha pue. 62, OCHOBHIBAACH HA KOTOPOM MOMKHO NPOM3RECTI MOMOJAHHTEN LY
NPHGIMKEHAYIO [apaMeTpHIalieg, REpasiih b waw

B (h) = 0,20 exp (0,25). (78)
Tabanua 37

Iapasmerpil MAOTHOCTI PACHPEICACHIA NATCPRANOE MEE/LY ABYMA
COCETIAMI 10 BPEMENE 3AcYXaMi Ha TeppuTopmn cccp

Fx) = hexp [—BT—Ty)]

ITapaMeTRnL
TeppuTapin A a
i fi B Ta |'|:|;_B.I!

[enTpantuo-Uepnosemuan o0aacTh 0,18 0,22 0,82 0 10.0
Yrpanua 0,32 0,40 0,80 0 39

Cerepuan (JecHas 300a W Jeco- 0,20 0,30 0,69 1 (]

CTEIEL)

I0suan (cTeMEAA 30HA) 0,35 0,45 0,78 0 3.6
[Hopomsne 0,40 0,55 (.52 U 2.7

Cpeanee (crenmasm sona) (0,40 0,40 1.00) 0 25

Hmsues (ModynyCcTHAEHAR 30HA) 0,52 0,60 057 0 23
Enponeiickan repputopna CCCP 0,25 0,25 1,00 0 4.0

Jlocman aona 012 0,30 (0,40 i 11.7

JlecoeToNh 10 CTENIEA B0 0.23 0.23 1,00 i Aaib
Aanatcran Tepputopna CCCP 0,33 0,40 083 Al 3.7

Sanagman CudupL m AaTaii 0.45 0,590 0, 0 3.1

Cenepo-S3anaanmii Nasaxcran 0,50 0,80 063 0 2,7

Cepepusii 1 Hentpansamii Ha- 0.32 0,45 0.71 1 b1

SACCTAT,. TRANYAR BOCTOYHEe

paiiomL

* Mlan Ceneproro Hamkasa GYHRGRA f(T) ONNEMBASTCA ABYXMOTATHHWM PACHPCACTEHUEM C0 CReZs
medt mesusmnof f==02%
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T, 2008l
wid) 95 Ye, 2 Pae. 63, Homorpamua Qi ompe-

AeAEENA HOPMEpPOBAHEON HOTE-

A1LH0i BEPOATHOCTH MOABIE<
HNM SACYILIRBLX A6T WO Hajal-
SLIM aNAMENEAM CpejmeR NaoT-
HOCTH IOTOEL

Pue. 64. JapncuMocTh NOTERBALL
T 95%-moit ofecneqeHHOCTH Ba-
cyxm 0T cpemeil MAOTHOCTH
[OTOKA JACYIIANBLIX AET

q&g  48g
A ¥/ 2a8)
p IMATAZ0HE M3MEHEHHA A OT 0,40 mo 0,60, 7. €. MpaKTIIECIE O RCeM HHTEP-
BAJTe WMSMeHeHHA HTOTO mapamerpa Ha TeppUTOPI CCCP. 9o, n cpOW OvE~
pefn, NOABOIACT BHPASHTE oTHOMmEenRe A(j B BHE HeRoTOpoil  HeINAeinoi
roMGmEATIE OT A
}T:- — 5, axp (— 0,25M), (79)
T, &, TPeACTABHTH HHTETPAILIOE pacmpe/eaenne (43) caepywomeil IMITHPH-
weekoil GOPMYIOH:
F (1) =5hexp(— 0,254) {exp [P (A) To] —eXP [— B (M) (T —To) ]} (B0)

Brpasenne (80) momer fLITH HCOOALAOBARO JIIA ONPE/IeICHIA HHTErpaih-
moii mepoaTHocTH (pasHBIX yposHeil oGECICUeNHOCTI) TOABIEHIA 3aCyX Ha
reppuropun CCCP » JARHCHMOCTH TOAREO OT woMfunanuii mapaMerpa A, wo-
ToOpLIl NPeicTARIAeT coBoil TAKKEe CPEIHION BEPOATHOCTL JTOND ABIEHNA,

L 1 |
20 4%
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Pnre. 65, Pacnpegesacnie BEARGHHE T unTepeata 95 % -won ofecnoMeHE0CTH MOARIC IR
cHABNOiE 1 cpefHedl no MNTeRCHBROCTH JACYXN B aepHoRoil 3ome CCCP, ner

Ha puc. 63 npuBOANTCA HOMOrpaMma HOPMUPOBAHHOIO IHATCHIA Fit),
NOCTPOSHHAA 10 COOTHONICHM (80) npu T,=0, KOTOPOIl MOGKHO NOABIOBATL
eq o rpagEEeckoro  HaXOWICHI penmannsl F(t) n T OpH pasHBx A.
B wacTHoCTH, BAGKHOI BEPOATHOCTHOIN XAPARTePHCTIRON ABIACTCH BN A
Tops, XAPAKTEPHSYIOMIAA HATErPAI BpeMeni, B TeUeHne KOTOPOro npaKTHIes-
Ekn obecnedenc (Ha ypoBne 05%) noamsaenne XOTH fRl OHOTO 3ACYULIIBOTD
rona. Ha puc. 64 moxazama 3aBiCIMOCTS 27Ol XAPAKTEPHCTHEI OT BEINMIHEL
4. A TalEe HAHECENa JIA CpaRHeHls KPHBAA NIMEHCHNA VBOCHHON BEINTH-
bkl @y, KROTOpAR ||p1u"r.'|i'|}|-:1-|nm XaparTepHayer BeAMIHY  Toss B AuanaIoHe
pamenemua A=0,20; npu 5=0.15 permunfa 20, IHATATEILUO OONBIIE Taps-

[To moAYHeNHBIM BRI OUEHEAM Ab MOCTPOIIN KAPTY (puc. 65) pacmpe-
MeACHWA BEAHTHHEL Togs HO Enponeiicioil TeppuTopin CCCP n s hasaxcrane
¢ TPHAeraloIME  paiionaMn Jamamuoil CHONpH HA OCHOBE HCMOALAORANHA
COOTRETCTRVIDIIAX  KapT epejieil BepoATHOCTH 3acyX B VEASANALX Perinonax,
onyvoanronanapx A. M. AAnaTLesbn 1 A. M. Tpoduonoit [1958]. Ora wap-
TA B TEHEPAANIOBAHNOM BILE WAAKCTPHPYET NPOCTPANCTREHHOE pacmpeneie-
e |!]'.Il."!-i'f"l1'|l'|1[f"l I1'IL'l'l"FHH.'1LJII- aeT., B TeweRne 'I-ZIZ'.I'L'HIJI.-IIK 'II1'I-:I|{T]l"’IL'1.‘I-'.'I[ BCeTia
pbecneveno NOABICHNE 3ACYXH epeaHelt am BRICOKOH NMHTEHCHEHOCTIE, 11 MO
sgeT OBITH HCHOJALIOBAHA [LAA NPOTHOSHEIX OIEHOE B COOTBETCTEYIONIIN pe-
ronax., Ha xapre noEA3AHO qoAoMKeHIe NIOANHHH panuaniuonnoero e Rca
I‘pm-m..,p.m.-}53,-;“.";" E./r=1, wotopafd XOpomo coRnmamaeT ¢ A0
tp~14+12 ner. Taxum obpazoM, s YeAORIIT  ONTHMAILHOrO v BT B HIEA
ghecneIeHHOCT ONOI 3acyXil Ha VpOBHE 05 % mocTHraeTcHa OJHH pal B 14—

{5 xer. YEkasanHoe amauenne pagHaTHONTOTD N jl';’;rl-iff:'"E'ff_;_";r,{:’-{ﬂ"‘ﬁ:”;“!ﬁi}*"l'_’flt}ﬂ'"“ﬁ‘
.'lﬂltil“_lfl'.'t!-lln* PACCMATPHBATE Kalk KIBMATHTECKYHD FI1I11IIII;.‘|'. K CCREpY r;T ;m_
TOPOIl CHALHEE 3acyX pefairn (T =13 aer). ' :
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- Pre. 66, Pacnpegencnome 3acylLIRBLIX
1§ & (1) m meapcymANBLX (¥) Jaer mrpynm
AeT B OCHOBALIX 3OPHOBEX paiioHax
CCCP
4 == a — Enponcfcxan TEPPITORAT CCCP,
{801 —1878 rr.; 6 = Janagman Calups H
L_.|::| = Anvafternl xpai, 1815—1976 pr.; & — Ce-
e i pepmiaft  uw  Iewrpansamft  Kasaxeram,
2 ¥ F g 1585—1076 TT.

[onyTuo orMeTuM, 9To NPOABASHHE HA TOM HIN HHOH TEPPHITOPHH 3aCyI-
JHBLIX ABTEHNH ModeT HabI0AATLCA B PasHBle NepHOJAB  BereTalHOAHOTO
cezona, Tar, manpusep, no gapaey B, . Byamacroro [1966], ma ¥xpanne
B nepryio noxosnny neprofa 1871—1965 rr. ormewanxca Goaee eCOKHE mpo-
MERT TePpPUTOPHAALAOTO OXBATA JETHNMIT aacyxamu, a mawmnas ¢ 30-x ropos
XX n. cymecTBeNHO BO3POCAA POJb BeCEHHNX 3aCyX,

Pacnonaran HanGomee JANHOEIM DAJOM 10 XPOHOJOHN 3ACYILIHBLIX JeT
na Epponeicroit reppuropimn CCCP, Mul opHenTHPOBOMHO OHEHIIH BEPOAT-
HOCThH BACVILINBMY MepHOJOR, HMEHNNX PAIHYH OpOOOGRUTENLHOCTE T. JdET
poppan. da XI—XX ea. (=1000 xer) ofmee #medo JeT ¢ 3ACYNIIUBLIME AR-
JeHUAME, OXBATHBABIIHME BCE PACCMATPHBACMYI) TEPPHTODHK WM e¢ 3Ha-
MHTEALHYI0 TAcTh, okasanock papnasiM 133 romam. Caepopateasno, A=0,13 man
Ha OA0 CTOMeTHe npHxogmiaock B cpepmeMm 13 sacyvoumewx ner. Ymemo cay-
qAen A HePHOJOE ¢ PAsHOI HPOIMUKHTENLHOCTEI HHTEPBANOE 3ACYXH pac-
I PeeaAIoch CASIYIOMEM 0dpazonM:

¥, ABT mcage T, JeT WA
moapag, Cayaacen noApa CaAYHALH
1 83 5 i
2 12 [ 0
3 6 T 0
4 2

Kak u caefopano ORHAATH, HANGOALIIEE 9HCIA0 CAVIASE NPHOLIGCH Ha WH-
Tepead T.—1 — Ha ¢OJNHOYELIeH BACYXH, COCTABHBINNE OKoXO *[; Becex sacym-
ANBLIX JET 33 Bech JOKYMeHTHPOBAHERIE nepuop. (craBmascs TpPeTh BEIH-
qaeT BENHYBHHE T.=2, T. €. IPYNOHPOBKH 3ACYILIHBLIX JeT, Ha KOTOpHE B
copoKRynHocTH upuxogurea 45 xer. Ha pme. 66 morazamo pacupemeneHmc
OTAGMLHLIX JIOT B IPYOOHPOBOR JET ¢ 3acyXaMu u 0e3 3acyX B OCHOBHBIX 3ep-
nmopsix perstompax CCCP p XIX n XX pp. Hanboapmee wancio rpynompoBok
sacymummnmx ger (1.~2—3 roga moppap) ormeucno n Janaanoit Cubupn
na Axrae. Ha Esponeiickoii Teppuropmn CCCP u 8 Rasaxcrame mpeobaapann
ogmonernme aacyxmw, Hesacymauewe mepuoast B Esponeiickoii wacrn CCCP
HMEIT MaKcHMYM npi t.~2—3 rofla TOApPAN; OTMEUYaAeTCA TAKKE HEeROTOpOe
KOAMMeCTRO JUINTCALNEX Oepuoaos — t.=0 ger moppan. B Samapnoit Cudmpi
U Ha AJaTae BTOPHYHBIE MAKCHMYM HE3acyNLIHBBIX NEPHONOB HMEET MECcTO
OpPH T,== 0.




Anaana npeMeHHOro paja 3acymaNBLIX JeT
38 HeTopHaecknil nepuox na ocnone mojgean Illyaccona

Beimre Mel mogasaam, 4ro Beck HCTOPHHYECKM Oepuog, B TeYeHHe KOTOporo
AOKYMEHTHPOBAHEL TOJBI ¢ SACYIIHBRMME AndemnaMn Ba Esponeiickoii Tep-
puropun CCCF, M0MH0 NOApasaeauTh HA TPH WHTEPBAJA 1O CTONeHH HaleH:-
mocTH (ukcamun sacyx. MosKuo pekoMeHOBATL HEKOTOPYH CXEMY, MOSBOIA-
BIYK BOCCTAHORNTE O0NIYI0 cyMMy Heaa(uECHpPOBARERX (NpONYHIEHHBX 10
TeM AN HHBIM Hpiusnaasm) coluTHi 0 ONCHENTE WHCAL HX TPYNNHPOROK.
Haa aroro caegyer HCXOINTE M3 NPeANOCHLIKN, MTO ODOTOK COGHRITHIL B epeaHeM
34 [OCTATOMHO [AHTEALHBE HHTEpPBAT — NOPAJKA HeCKOABKMX COTEH 6T —
COXPAHAST NOCTOAHHEYI MIOTHOCTH M CTANMOHAPHOCTH. [[a1a moccramommenms
YHCAA [PONYIEHHLIX JIeT HeaecoofpasHo HCHOILIOBATE BTOPOR MHTEpRAN
(12911690 rr.), paa KoToporo HMEOTCA onNpefedeHHEbIl YPOBeHb (uEcaimm
H COOTEETCTBYIOMUMIE 00BeM REIGOPKN, NOIBOAAKIING NOCTPONTH HCXOIHYID
dyarmm naorHocTy pacnpegenenus f{t).

[Tpnrenes mexoropuie meobxopumsle cootnomenns, Ha owermpgnmx coof-
paHeHNi MOHIHO FANHCATE, YTO

N!r ] i‘l'-: — ﬂr||'|
I (31}
?"!I =il.E_ |.'IL.¢|-

daeck Ny, Ny, Nz w by, Ay, Az —cootBeteTBennO ofmee WHETO 38CYILIMBBIX
JeT I IIOTHOCTH DOTOKA A nesapurcnposannoro (g), dukcuponanmoro ()
H CYMMAPHOro £ — HCTHHOOTO YHeIa coDBTH BO BTOPOM HCTOPHTIECKOM 1H-
TepRade, IANTEILHOCTE KOTOPOTD Tr[= 400 mer. JTlﬁﬂE'r{- NPHHEMASTCA, 9T0 Cpe/l-
HiA [IOTHOCTE HOTOKA cobbiTHIE 3a Tpernit untepraix Ty (1691—1975 1),
ROTOPLI MBI XapakTepHayeM Kak NepuoX Hafe:xnoil gukcammm sacyx, coxpa-
HAGTCA M [J5i BTOPOro HITEpPRAJa, T, @,

ke = b (82)

OTEY/l4 HETPYVIHO DOAVYNTh BhIpAGREHNE A THCTA i[E:i':'I'IZIJIII{E-IIPDHE.TIHMH =
CYOLINBRX JET B0 BTOPOM HCTOPHYECKOM HHTEDBATE:

Ny = (hr1 — 1) T'1p = hynr-T11. '(83)

[pmunsaercn tar:se, 9ro GYHEINA DI0THOCTH pacnpejledeHus HETE[RA-
A0B  MEHIY HOMH ONHCRIBAETCH OPOCTEIM pacnpejesenmem Ilyaccoma, T, o
f(t)un=Rhunexp(—hunt). Beamunna napametpa A.n uHGIenHO pasEa o01-
HOIMEHUID CYMMEL 4HYJIeBEIX? HHTEPBAMOB Me:may sacyxamu T, =0 K obmei
cyMMe unTepRagos IT;, KOTOpad, B CROK ouepeh, pasHa Nug — 1; orewoma no-
AYHAETCH:

”rII=}r!!1|‘{NE|]I — 'IJ'- {MJ

LAE Mpip — CYMMA HHTEPBAJOB MEHTY 3acyXaMi JAf TPYNNHDOBOK 3acyIIIi-
BRIX J8T, NPHTEM T8 IBYXIeTHHX I'[]}'LIIIHFDT!EH X YHCTO B TOMHOCTH ]'Hll'l”'l:l'
Mo, ODIee Wicao 3aCYUITHBBIX JeT N, H3 HOTOPHIX CHATAKTCA TPY IR POB-
ki 1o 2, 3, 4 roja mofpag, onpegeantes ua cootnomennn No=2Sn-N, B ko-
TopoMm ny —uncao rpyomgposor mo Ny ger. Yweao N, opumounsix cofmimii
{oproaeTRx 3acyx) ONPEAeANTEH 03 COOTHOMeHITN:

Nyort = Nunt — Nuenn- {HE"J

A onpegenenns mapaMerpos pactpeeseni (PHECHPOBARABIY COBBITIIT
BO BTOpOM nRTepBane Obaa mocTpoena dyurung f(t)sn. Ee okxazanocs moa-
MOGEHBM ¢ JOCTATOYHOH CTeNeHbID Ha e HmOcT I ANIMTPORCIIMBPORAT b pacimpaeae-
aenmem caenyiomero sufa: f(r) =013 exp (—0,151), koropoe MomHO coan-
TATE OJHOMAPAMETPHYCCKHM If ONPHHEATE SHAYEHHe IIOTHOCTH HOTOEA (hUECH-
PoBaHHBIX COORITHIE Ayir=0,13, uro yaosreTsopuTennmo COTAACYETCHA ¢ Hemo-
ﬁpEﬂETBE‘HHHM NOICHYETOM BENHYNHAL 38 2TOT III:[TEPEE'[.'I., BEIMMOTHEHHBIM BEITH®
(A=0,11). Cormacmo panumim tadm. 35, npuMeM Beauduay Am=~025, orkyaa
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perpyano onpefeauts no (81) cpepHm0 MAOTHOCTE NOTOKA neaafmrcHporan-
HLIX COOBITHR Agn B ux obmee wncao Nun s herr=0,25—0,13=012 n Nu=
=0,12-400 ner = 48 ner.

Taxum obpasos, wucao sadureHpoBanAMX 1 Heaa(UKCHPOBAHNEIX 3ACYX
g8 MCTOPHUECKNIT TEPHO]l HPOIONKUTENLHOCTEI0 B HeTHPEe CTONSTIA (1291—
{690 rr.) okasamoch OPHOIHANTENBHO OJHHAKOBBIM — COOTBETCTREHIO 44 m|
48 ner. Hx obmee uneao (92 roga) faer sHadeHie epepnei MIOTHOCTH MOTO-
ka herp = 0,24, 9T0 OKA3LIPACTCH HEMHOTO HIHE, MEM JLAA TPeTLHEre Mepuoja.
Ofmee 9HeA0 3acYIUINBLIX JET 34 BTOpOil i TPeTHil nepHoIL (1291 —1975rr.)
¢ VUETOM HOMYTEHHHIX BhilNe KOCHEHHEIX ONEHOR COCTABNT pemwanny Ny =
=024+T74 = 1606.

Upeno rpynuiposok, HeaaduicHpoBANMHBIX BO BTOPOM HHTEPBAIE, O -
AEANTCA B COOTBETCTRUN © (85) u3 CODTHOIIEHWA na=0,12-47, 1. &. mMeCTH
NBYXJETHHX FPYIINPOROK {12 aacynuinpEX AeT) HAH HeTHpe ABYXACTHHE

TaGanna 38

Paenpeleacuiie oIHOMIMX JACYILIMBMX JET 0 FPYRINpOR0E TAKNX 26T,
WD EAYSARE

T, <IET LIETH il
HeTopaesscicnil RnTepmid
1 . 3 [ b ]
1201 = 1600 rr. (1] B 2 i ] ]
1691 —1975 rr. 32 2 5 2 i i
Beero 1ol 20 LI 2 ] i

FPYIIMPOREI 11 OJa TPEXAETHAA TPYINIPOBRA (11 sacymanpnix aer). 05-
e pacnpeieienne acyx mo NpOROTANTEIBHOCTH HX NPOARICEHRHA MaE OhONX
mepHoaoR XapakTepuayer rabi. 38.

Takum obpazom, upn obmell DPOAOAHEITETLROCTIE HeeAC0BAHIOrD  HETo-
pHUMECKOTD Heproaa B GBS85 ner BepOATHOCTL MOABICHILAE OHOIETHHX 3acyX
cocrapasmer 15%, » Tewenme gpyx der moapax— 2,8%, d- m A-TeTHNX FACYTI-
TNBLX MePHOAOR — COOTBETCTREHHO OKOJIO0 { m wensme 0,50%. Bonee LanTedNb-
HEe 3acYIIANBEE HNepHOAEl B YCIOBHAX CORPEMETHOMN KANMATHICCKOE SMOXH
na Esponeiickoii TeppHTOPHH CCCP craTmeTadeckit HepealbHb.

Jlan opHENTHPOROUHOID AMATHIA CTATHETHHCCKOI CTPYRTYPE 3acyNLTIEEIX
Apaennit 3a eme Goxee [AHTENLHEI HATEPBAT GBI NCHMIBOBAH XPOTOJIOTH-
qecn HeNpepLBREI pag no crory Jlmenpa B paitose [menponerpopcka, Boc-
cramonnenmii . W, Misemom [1978] sa mepmom ceenme 4100 mer mo oTxo-
emmanm B Cakcios oaepe (erennan Gacts Kpsiva). IMocKONBKY cTOK H OcaIKH
paxonaTes B TecHOd (PYHRIHOHANLHON 3ABMCHMOCTI, TO AAHHRIE o PesHoMy
CTOKY B NIFKHEM CTROPE PeRH MOTYT GRITE HCOOMLIOBANB A PEKOHCTPYRIFH
JACYIIINBEIX ABICHNE B JAHHOM coyYae NPHMEHNTEILHO K AHATHTENLHOMN
YACTH TEPPHTOPHE Y KPawHE, pacnonoennoil B Oacceiine Muenpa. Jan Be-
QRICHNA CTENAEH WH(OpPMATHRAOCTH GHUIM CONOCTABIEHE! BACYNLTHBHE il
sanoBoNse ToiEl 3a mepmop 1870—1975 rr., mprYeM 0KA3ANO0CE, HTO COOTHO-
IMEHHE Agmeymansase ronul Munmovonmus roane == 1,25, a u@ECA0 COBNAJAKOINX JeT — Bo-
mee TeM NOTOBMHE THETA 3ACYOLINBEIX JET.

Mapaserpuaanma Hymwmmn f (t) mas MAMOBOJMMX JeT 3a TOT JKe MEPHON
AeT AHAYMCHHA  TapaMeTpon =030 n p=032, wro xopomo CXOUNTCA &
COOTBETCTEVIONIME SHAMCHIAMI A 3acyXx Hi ¥upanune (ear. Tada. a7

1o MOIBOAHET C NIBECTHLIM HpROANHeHNEeM HHTEPIPETHPOBATE AHHAMILKY
OTPHIATEALILIX BRCTPEMYMOB CTOKA 1 ¢ CTATHCTHYECKINE NapaMeTphl Kak CO-
OTRETCTEVIONMIHE MOKAZATENH JUIA 3aCYITHERX ARSI M0 JAHHOE TeppiTo-
pun. OTpumaTeabibie SRCTREMYMb eToRa I, (MAJOROAHLIE rofibl) BRI
THCh 0 coOTHOMeRno ij,=j—0,00,, nprueM suatieins HopiLl CTORA § HeCKOAh-
0 OTANMAMNCE B PASANMObE IMOXH B COOTHETCTRUN ¢ ONSHKAMN, BRIIOAHEN:
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Pne. 67, PexoHcTpYRINA CTPYKTYPH 3ACYNUIHBLIX ADICAN B D03 jHeM TOJONGHC Ha Y-
pamEe

 — FUAAMMANA SHOTHEMYMORn CTOEA [MATOROAUMX A¢T], NOIYTeHHAA Hil=aeTnEM  OCpoANEIRENE;
A — SYHHIEA PACOPEALICHEA BRCTPEMYMOB CTOHA NAA OByX 460-eTHuX nUETepRAdon: I = mepaom
MaHcHMysa cyffopeansucl snoxn; £ — dasa mpunsaasHoll sacymumeocTn X—XIIT mn,

penm T V. IIsenom [1978]. Ofmee wmeao Takux sHCTPeMYMOB COCTABRIO
npuéananrensro 25% panmsr Beero paga (Gonee 1000 AST), 9TO MOKHO
paccMaTpHBATL KAk NPROMIGEeHNe K TreHepadbuoil COBOKYIHOCTH NOTOKA
DHCT M Y MO,

[lapamerpuzangnsa Gyusunn pacnpeAcIenns A HHTEPBATOR MEMmy Cco-
CeHUMHE IRCTPEMAIBHBIMIL TOJAME XAPaKTEPUIYETCH BLIPATKOHHeM:

fix) = %pxp{—'r'i}, (Bi6)

KoTOpor Xopomo BhmognAerca B naTepmase 0= v =16 aer. Ilpn Goabmrmx
aEauennAX T, ocobenno npn T= 20, 1. e. B ofnactu kpaiine pegrux codwTHi,
pacopepenenne f(t) meyeroiiunpo. Onmenka $ynkuun wmpocor — pacopee-
AeHNE TPYNOHPOBOE SRCTPEMAIBHBIX JeT — XapaRTepuayeTcd cAefyiuM pac-
npegeacHnes, GAHAKIM K DyaccoHoBCEOMY:

T, JeT pTEE T, , 8T Hmemn ¥, 0T "Tacao
LA CA RN laked i1 | LAY NNED MO YD
1 415 4 80 7 20
2 398 5 43 8 0
a 147 (¥ 24 9 0

[MTpmuencone croasaamero S00-TeTHEro oCpeAnenna HOTOKA JECTPEMYMOB
MOIROJIACT BECHEMA MeTHO ONPejeJuTh Nepexof oT JN0XH ATIAHTHYECKOrO K
smoxe cyflopeannuoro kamMmata moajgmero romomena (pme. 67). Ilpopomsar-

TEALHOCTE COOTBETCTBYHOIIEro Tpenfga A(T) BecEMa INAUNTENLHA — NO0DAKA
T00—800 ner, a npupamenne AL/At= 10 rona ® crogeTie, 1. ¢. B CpegneM
B RAMK0e CTONETHe 9HeA0 DRCTPEMAIBHBX (3acyILINBLIX) JeT YBTITHRAIOCH
Ha 1—2 roga. CraTnerngeckas cTPYRTYPa pacnpefefennsa dRCTPeMAibHbIX JeT
B pasHLle KINMATHYECKNEe JNOXH Talke CYIMEcTEeHHD paliniacTeH {em.
puc. 67, 6). Ilpu arom pazsnna B QYERUNAX pacnpefeleddfs NPOABTACTCH e
TOJBLKO 34 CUET PE3KOT0 BOIPACTAHHA TPYNIHPOBOK 3acYULINBHEX JeT B Cy0-
Gopeansuslii mepmo, HO W 34 CHET NOARACHHA HHTEPRAIOR TPOJIOTHTTEIbHO-
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cTei0 mo 40—45 xer B mepmoj ¢ moNEKeHHOI sacymausocTbio (X—XIII B8.),
B KOTOPH® SHCTPEMANLHBIE IOfE I BO BCAKOM CIaYYaé CHAbHBIE 3acyXH OTCYT-
croopann. Takusm obpasoM, CTATHCTHYeCKAA CTPYKTYpa KAHMATa pPaccMaTpm-
BACMON TEpPPUTOPHH B OTHOWICHWH €ro 3acylNLIMBOCTH 34 BEChH HCTOPHYeCKEN
Mepo] MOMKeT MeHATHRCA BeChEMA IHAMHTEIBHO. ﬁru, B CHOM) Ovepedb, MOTHEHD
CYMECTRORHO CRASLBATLCA HA IUHAMHES DPAPOAHBX NPONEccOR, B YacTHOCTH
PACTHTEALHEIX CYRI@CCHAX, 4 TAKKe Ha JeATeIbHOCTH YeI0BeUecKOro odmecT-
B B MCTOPHMECHNI mepol.

JnnaMuka 3acyX H SRCTPEMYMBL YPORANHOCTI

Kak caegyer M3 HadMHeHHOr0 BHINE, NHHAMMEA 3acylIIMBeIX ABIAEHHEA,
npepcTaBaaoman coboil eroxacTHYeCKHil NOTOK coOBITHIL, ONpeieseHabIM ob-
pasoM BO3AeHCTBYET HA NPOIEce MHOIOJSTHEN ANHAMHKN VPOHaiiHOoCTH, 0CO-
Genme B Heypomainwe roge, Ha ocoobe npopefenHOrO CTATHCTHYSCKOTD ARA-
AMEA ¢ HCOOALIOBAHAEM [ARHEX D0 NOTOKY BJKCTPEMYMOB VpOEKalRHOCTH,
NOJVIEHAEX HAME [0 JIHTCALAKM BpeMeHHbM pagam Ha Esponeiickoii m
Aasmarcroit teppuropuax CCCP, paccMoTpuM HeROTOpHE AONOIHATEILRELE
MATEPHAILRL 10 CBAZN 3ACYILINBLIX M HE3acYIIHBLIX JIeT ¢ KOJTeaHuAME Ypo-
MAHHOCTH 3ePHOBBX,

Ha puc. 68 npusoarca Kpussle HATETPaILHOTO pacupeeienud paccMoTpes-
HEIX BEINE CAVIACE CHHXPOHHOMO PAcHpOoCTpaHenld 3acyX, a TakiKe cOOTBeT-
CTRYIONEEE KPUBLIC OJHOBPEMEHHEIX OTPHIATCILNBX OTRIOHEH Ypoikaiino-
et sepuopnx or anomy tpenga. Ha pue. 68, # ot oTRIOHeNNA COCTABJIAKT
—10% nan Esponeiickoit reppuropun CCCP n = —20% nan Asnarcekoil wacTm
CCCP, a na puc, 68, 6 — coorsercrenno =—20 u =—40%, 1. e. npepcras-
AAKT coboil anaunTelbible HeLOposl no Beeil sepuopoi sone CCCP, obyenos-
AeRALIe Moroauo-EauMaTndecknyi akxropasmu. B nexosm spusse toro noapy-
FOro THOA XOPOLIO COTJACYITCA, MT0 CBMASTEALCTEYET 00 OCHOBHOM BREIANS
JACYILIHBLX ARICHNE B OTPUUATENLHEE OTKIOHEHHA ¥POARATHOCTH MO neel
PACCMATPHBACMOI TEPPUTOPUM,

Onpepeaennpil MATEPEC MOMKET NPEACTABITE TAKMKe alaans JHHAMNKN He-
SACYINAHBRY JeT I NepHOIoBE H NX BRIaJda k MTOGRITEN RN OTRIAOGHCHEA
yposaiinoct. G avoil neaswo Osira mocrpoena $yesnna [(t) maa pacnpenere-
HIH HHTEPBAIOR MEHEIY JABYMA HESACYILINBLIMHE TOJAMH, 4 COOTBOTCTRYWOINEEe
nuTerpaabaoe pacupegescmne F(t) npegerapaeno wa pue. 69. Ha aroro rpadgm-

EiE)
o

447
450
a4

g20

i [ i i 1 ¥
g 2 & i) s i S ¥ |, rodls
i i i i

| |
2 F i iy El ] 22 ol o
B PO

Pue, 68, Hprerpaanins BepoaTHeCTE OJHOBPEMEHHOTO NOHBACNNA BACYX W OQHOBPOMON-
noroe nejopoga sepnopwx na Esponeiickoii n Asnatckoii teppnropunx CCCP

] GTPALATEARNL sEeTReMyM ypemsafimocrs — (0% Ba ETC n =20% ma ATC: 2 — ONHOBRMMEN-
Wil oxpar aaevEofl BETC @ omwors uwa paftowon ATC: 3 — oTPHOATEALHLA sECTiEMys  ypoeiafl-
ot ==20% uwa ETC o —40% HE ATG, 4 = naneIce CADKIEe INCYER, ODXEATHEIEEC DPANTRAYECIEE

DeH SOEMTOEYH popy RG]
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Ka CAeYeT, B 9acTHOCTH, 4T0 NOABAeHNe DIATONPUATHOND N0 YETOBNAM YBAQH-
HeHHA rofa Bo Beeit 3epaosoil aone CCCP mpaktnueckn ofecneueno me qauge,
qeM ofuE paa B 13—15 xer. [las cpapnenna ma HeM OPHBEIena MATErPaibian

KPHEAA BEPOATHOCTH NOABIeHNA ypomaidusx ger (J(t)>+5%) ognospemen-
mno Ba Esponeiickoit n wa Asmarcioii Teppatopiax CCCP aa 140 aer, kotopas
B IEJ0M XOPOIMIO COrAAcYeTcs © KPHBOil 1aa neaacynuussx aer. 95 % -uwtii ypo-
Belb o0PCOeMENEOCT  [OCTHTASTCH B HTOM cayvae npH GIHAKOM 3IHATEHIH
(12—15 ner).

AHANNE JAMHBIX UOKASHBAST, WTO LA FACYULTHBLIX  JeT HanGoabiy
NAOTHOCTE BODOATHOCTH WMedH ofHoXeTHme zacyxu (t,=1), Torma kag smawe-
Hie T.=2 malio1anock anme 3 pasa,

8 BACYIUAHBEE nepuofbl (T.~=3) mood-  Fie)

Hie oTeyrerBopann.  CooTBeTCTBEHHO - e
aToMy (OpPMEPOBATACE MAOTHOCTE - m— ,ﬁ""‘ﬁd
Npegeaenns  OTPHIATEABHMX HKCTpe- as | ﬁf *-’;f

MYMOB YPOMAHOCTI: MaKCHMYM IIpH o

Te=1, a mpu 1.=2 Tarme oTMeuaercs
aHauuMan pemunna 0,04, JIag meaa- 4F
CYIOLTHBRIX JIeT Xapaktepro Oodee pas-
HOMCpHO® pacmpefiefenne GYHKIHH gy
flT), onnaro modouTEABHBIE IKCTpe-
MYMBbl yposalHocTn (ypomKaiinsie ro-
NLI) OHOBPEMEHHO B ODENY TACTHX
CTPAHLI NMEWT OCHOBHON MaKCHMYM 7
npu t.=1, Torma KAk Mepuofs T,=3 T T I',H? T ;? o T
He orMmeuawTea (rada. 39). ey

LABT0BATENBHO, He2aCyULTHBER -

PHOJIB MPOAKRATEALHOCTEI0 T,=3MeT  pu. 6o, WHTErpaTLIAS BEPOATHOCT me-
OOApAL HE CONpPOBOKIAKTCA YporEail- SACYILTHBRY 10T B geprosodi aome CCCP
HEIMH TONAMH OJHOBDEMEHHO 10 Beeit B menom (I) m aer ¢ ypomafimocTsio
sepronoil aome CCCP. Jromy nmpepar-  BbUe nopusr (2)

CTERYET HOABIGHHe WHBX JECTPEMLTE-

HEIX KOMOIHAINIT HeDIATONPUATHEY ArPORINMATHIECKITY iharTopor, cnocod-
CTRYIIINX COXPAHEHIID JeroMuencauuongoro sduperra B MmoroTeTHnx Kode-
DaNIAX OTHOCHTEARHOI Y posraiinoeT IEPHOBBIX, obYeAoBIennmX QayRTyamms-
MIHl KANMATA.

Har Gmro moxasamo mmimme (ea. pasmen e Ramsaroofiyenonnennee Rome-
Ganna yposaiinocTis ), nogeienme na Erponeiiekoit reppuropnn CCCP ogno-
o rofia ¢ OTPHOATeNRHBIM OTEIOHeRneM ypomaitmoern =—10% mommmo o
950 -moii aMnmpuTeckolt ofeCNETCHNOCTEI WMETE MECTO OJH paz 8 8 ;er.
Honpaemre sacymumeoro roga B Goabmeil wacTm IBPHOBON ROHL B HTOI TACTH
CCCP ma ToM ke ypomire ofecnevyeHEOCTH IDMIKHO HMETE MECTO B HHTePRATE
Te=8—10 xer. 1o oanawaer, 4TO AAA IANTENLHOTO HATEPBAMA CTATHCTHYOCK

Tabamma 39

XaparvepueTHin HeaacyANELEX B 3aCYHLTNALX MEPROTON 11 SRCTEMY MO
YPOsKaiinoeTn oqHOBpEMeHR0 WA Eﬁmﬂeﬂcﬂnﬂ u Ammarexoft Teppuropuaax CCCP
(nam ETC =+10% u pam ATC ==20%)

¥

Tae AET HOPAR

CTATHCTHMNGCHIEY Xapa KTEMICTHEN

1 2 3 & 5 i
Hezacymanese rofs Hiresto cayaaen 1 i] 5 2 3 ]
dacyunnnee roau To o 0 3 0 il iy 0
Hoaomureasnse srerpe- dyakmma f(T.) 008 | 0,04 | 000 | 000 | 000 | 0,00
MVAE]
OrprnaTeibise aRCTpe- To e 0,15 | 004 | 0,005 | 0,00 | 000 | 0,00
HYMLI
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Pue. 70. Cosan scTpeMyson ypomafimocTn ma Enponeitexofi Tepputopun CCCP © womm-
ACKCHEMEA NOKANATEIAMN SACYIMANEOCTH

a4 = FHCTPeMYMEL OTPIINTETBILEN, i == TO FEE, TOAGHEATEALILS

MOJZRIG BHMOAHATLCA COOTHONMEHAE MY oI FHCAOM 3ACYIITHBEIX (N)
n peypokainex (-] aer:

n_=a-N, (87)

re mapaMeTrp & = E@i__,;‘__, 1,10.
 MAPAMETD ™ Ty pet - 5 :

Ha ocmopapii NPHBEJEHHHX BEIIE OIEHOK MOVKIO onpeAeanTsL obmes
ameno der ¢ Hepopopasm sa 1290—1975 rr. 3a nepmoj o {1801 r. ofmes WHCAO
sacyILIMBMX AeT (¢ Y1eTOM KOCHEHHBIX ONEHOR M 00 KATANOrY 3acyx sa me-
puoj 1690—1799 rr.) npesRmaet 120 mer, wro maer ¢ yserom (87) me menee
130 meyposkaitupix Jer.  yueTonm NPAMBX JAHHLIX 0 ypossaitnocTn 38 XIX 1
XX pp. (50 ner ¢ SHCTPEMYMAMH =—10%) ofuee KOINYECTBO TAKHX JeT
moaT sa TO0-mermmil MepHOoj 3ePHOBOTO SeMJENSIHA COCTABHT HE MERLIIG
180 mer. CooTBeTcTRYIOIAA IIOTHOCTE [OTOKA OTPUIATEARMHMX JKCTPEMYMOB
2a HTOT METEPBAT COCTABNT BEJNYNEY NOPAAKA 0,25.

Kag mogazamo BHILe, COOTHOMEHNE NOAMGHATEILHBX M OTPHIATENLHBIX
AHCTPEMYMOB YPO:RAIHOCTH 22 176 ner naa Esponeiickoit TeppUTOpHH CCCP
cocrapaaer penmunuy 0,85, Ilpuonvan ee MoCTOAHHOE JJAA BCEro HCTOPMIe-
CKOTO TEepHOod, MOMHO OPHEHTHPOBOYHO OUEHHTE MIHCILO yposaiinex JeT,
KOTOpOe OYACT paBHO 0,85 - 180=150 xer; cOOTBETCTBEHAO YHLJIO HeROMITen-
CHPOBANHBX MO ypoikaifHocTH JeT COCTABNT 34 BECDH paccMaTpHBAGMBIE e~
puog 180—150=30 xer.

Mo marepuanam A. B. Memepcroii n B. I'. Bramesird [1978] Gsiam onpe-
peeHEl TAIKE KOMIUIOKCHEIE IIOKA3aTeqns, YUlTHBaWIHe ypoBeHDh AROMaTHT
oCaqiKoR B NPONEHNT OXBATA HWMH COOTRETCTRYIONE TeppuTOpPHE, ROTOpLIE
paxommrnch no gopMyae:

O —AH_-As. u O, —AH,-As,,

B woropoit AH. — nojoKuTENBHEE H OTPHANATEALHLIE OTRAOHEHHA OT HOPME
OCANKOB B JOJAX eIHHUIEL (0<AH.<1), As. u As, — Iomagn 0Xpara cooT-
BETCTRYIOIIEH amOMAimeil, TAKM#e B JIONAX eI [0=As=1]. Peayabrars
conoctaptenns moxasarens . ¢ MEACKCOM YPORANMOCTH HA Esponeiickoi
reppuropun CCCP npeacTaniensl Ha puc. 70. Jlan ypomailnex JeT CBA3L
NHEKCA VPOKAmocTn ¢ COOTBETCTBYIMNM SHAMEHHEM JId MONORHTeNLHO
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AHOMAJAMH OCAJKOB BHpPa/ieHsl BechbMa caado, TOTA4 W4k [IA 38CYILANBRIX
yenopmii sapmenmocts J (1) = f(@_) noxyuaerca pechma uerkoii, OcnopuBanch
na puc. 70, ee MOMHO ANNPOKCHMUPOBATE ANHEHALM YPABHEHHEM BIA:

J(x)_=1,250_- 0,06, (88)

Magenvanonoe apasenne @O_=025 oamawaer manmuue oxmara 50% rep-
putopun aedumurom ocaakos B 50% mopser (1946 w 1975 rr.). Hoaywennan
BABNCHMOCTE JMHelino npoakeTpancanposana mo meamunnet Do=0,36(0,6
¥0,6), aro Momer oamadaths Aeduunt ocapkos (Goaee wesm ma 50% mwe wop-
MEl) TpH OXBATE 3ACVX0il Hodee MOJOBNHL Beell aepHopoil aonw Esponeiicxoi

vepputopun CCCP., ¥kasanusie seamdnusbl }T';T i (1) caenyer paccumarpu-
BATL KAK NPpeIeAbH0 BOIMOGKHBIE TPH JAHHBEX KIDMATHTECKHX YCAOBHAX,
ofycaoRANBAKINe cHOp IEPHOBKIX HA 50% wwe wopuw. Chepyer oTMeTHTD
Tarike, 4to npu Oamakux apavenusax AHM w As pasworo amaka BeaMMNHBI
NOIOKITEALN MY OTRIOHeHN vpossaiinoetn J(T) . ORAIMBAOTCA AHAYNTEALHO
MEHBIIE, WeM OTPHUATEABHBE, T. € CTeNeHbL feUunTa YBRIAMHEHHA 1 ero
NPOCTPANCTBENHOrD PACHpocTpaHenns Oojdee pPeako NpoABIAeTcA B popsn-
POBARKH HEVPOHKAALIX JeT.

JHHAMHEA KINMATAYECKHIX 3KCTPEMYMOB
B HEROTOPEIX SAPYBEAHBIX CTPAHAX

Jacymanneic rojisl U NX CRASE © Y POEATHOCTERD
B CITA n Kanane

Jl1s BRIARIEHNA CRAIN AACYX C YpOKainocTHW sepuopwx B Cenepoamepi-
BRI N Bkt :!J_‘.EJEl{IIIﬂM i]i_’.l'l![:lllﬂ 1I[‘:l‘.',-1_-|:‘T.'III.’IHI:'l‘ “HTE.'-']‘J'EC ]:H“_'-C-."IlllTj'll:!Tﬁ- :[lllll!:'rlﬂ'l-:}'
sacymanemx et ga reppuropun CIIA 3a nocaegume 100 mer. Met npoananm-
IMPOBAAN ¢ ITOI MEJILI0 JAHAEHE N0 XPONoJormn Handolee CHALHBIX 34CVX,
OXRATHBABIINX JOCTATOMHO KPYIHBE TEPPUTOPIN, a TaKKe JaNHbe WCCAeT0-
BAHMIL WHICKCA IACYNLTHBRX 0 YEILKHENHERX JeT H NpocTpancTBeHHO-Bpe-
mennoro pacnpefgenenna sacyx n 30-e roge XX m. [Hoyt, 1936; Borchart,
1950: Palmer, 1965; Skaggs, 1975]. KpoMe toro, Ml HCNOILI0OBAIN JaNHLE O
sacyxax sa nepmon ¢ 1886 mo 1938 r., npunsenennwe JI. A, Barreancom n

Tabanua 40
Kararor sacymaneus aer B sepuopsil sone CHIA {(1B70-1977 rr.)

1'oamd

1874, 1887, 1880, 1590, 1894, 1805, 1901, 1904, 1910, 1917, 1924, 1930, 1931, 1933,
1934, 1936, 1930, 1054, 1955, 1964, 1067, 1974

0. A. Hposposmm [1975], woropeie B KavecTne NMOKAIATENA JACYILINBOCTH
OPUEMMAIDT 9YHCA0 Wrartop ¢ jgedunurom ocagros (memsme H0% mopun).
dTH MaTepuaisl Mel JAONGAHIAH JaEEHEMH 0 3acyxax B o0-x m G0-x romax,
CVIIECTREAHO NOBMNABIINY Ha YPOKAIHOCTL EPHOBEIX, 4 TAKKE O CHALHOI
sacyxe 1974 r. [Taubensee, 1974; Wagner, iE!?é{

B rewenue pacemarpupaesoro cronerna (1874—1974 rr.) manSomee peako
BHpaKRENE MepHofs ¢ Godee vacTeM NOABTeRNesM 3acyX B Homne 30-x m »
cepegume 90-x rogos npomaoroe cronernd, a Takske murepsax 1930—1939 rr.,
B Tedende Kotoporo 0o mwects sacymunseix ger [Dregne, 1977], n cepen-
#a 50-x ropor (rada. 40). :

Takmm obGpasom » CHIA cpeguee amaucHme NIOTHOCTH HOTOKA 3AcyX
A=0.22 (1/rox), T. €. B cpeiHeM 3ACYILTUBEIL roj OLBAET OIUH pa3 B D JeT.
Yramem gaa cpapuennd, uro » Esponeickon sactu CCCP B nenom sexuanma
A sa XIX n XX si. Ootna pasna 0,20 (B 0iKEHX B 0OT0-BOCTOUHEHX PErHOHAX =
Ha ¥Yrpanse u B [lopouskee — ona papsuposaxa s npepenax 0,32—0,40), a »
Aanarcroit wacta CCCP 0,45.
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ConocraplIcnie IACYILINERX JET ¢ SKCTPEMYMAME VPOEANHOCTH BRIARIIO,
gro B CIHIA me 22 sacymmmenix ger 17 der XapakTepnaocBainch OTPHIATENL-
HEIM SKCTPEMYMOM YPOiadHOCTH MmeHnns wim kykypyas, Taknwm obpazom,
B OTAeABABE TOAM TAKNX coelajennii obpapy:meno ne Owao. Jonoanntens-
ueiit amanuz sarepuanoe Creiira [Skaggs, 1975] noxasan, wro, manpamep,
aacyxa 1939 r. oxpaTnza B ocHoBRHOM ceBepo-3anagniie paitonn CIHIA n npag-
THYeCKH He NPHBEJA K YMeHBIIeHUW cpeeil ypokaiinocTn B meaoM no
CTpane,

[lo jpaupsM npueelenHol  Builne
Hpﬂ!l".'l'l_’ll'][l.l I;I-t'l_l:-}'l!lﬂl!llhlx JET ME TIOET=
s e P rpafpik, Ba KOTOpoM npeficTan-
J aena PYHEINUA IIOTHOCTH paciipe/ieae-

HIA WHTEPRAJOR MeRIy JBVMA COocef-

47 pnuMn no BpeMenl 3acyXaMil, i TaRKe
A0 HX WHTErpadbHoe PachpeieseHne

dggp  (pue. 71). C obecnesennocteio 90%
' NOABIEHHE JACYILINBOTG TOJAA MOMHO
; ] s GANATE He MeHbOIe OJHOr0 pasa B
i aer. Kag ObI0 DOKAZAHO BHIIE,

O0% -nag obecneusnHOCTL OTPHITATENL-
ﬂ |—| 247  moro akcTpeMyma asepEopmx =—10%
! W ma Tepputopun CIHIA n Kamagm mo-
CTHTACTCH NP HecKOabko OoJBIIBX
anavennnx (tr=9 aer), nogreepsgan
Pue. 71. MMaotnocts pacnpefenesus we- CTATHCTHYeCKH TOT (paKT, 4UTO0 He BCe
TEPBAIGE MEEIY JRYMI COCTInMT 1o JOCTATOMHD HEpPpYNHLE D0 OXBATY Tep-

ppemem sacyxamn ma Teppuropmn CIIA  wypopupn  apcymanese suxenms M-
(f) ® hynxuuas NETErpAILHON BEpOAT- £t 3 _ g
BocTH (2) BOXAT K AKCTPEMATLHOMY CHHMRCHIR

VPoiEallHoCTI B LEA0M 00 Beeil TeppH-

TOPHN 3ePHOBOre MOACA HTHX CTpaH.
Henoasaoras JanAne o IHHAMIKe 3acVILIMBEX Il BIMGKNARX JeT 234 me-
puog 1925—1972 rr., noayuennsie pua  nposmmmun  Aawbepra B Hamape
[Nkemdrim, Weber, 1976], M conocrasuman HX ¢ HHAEKCOM YpossaiimocTi
3 TOT e NepHoj no Beemy asepropoMmy pernony Hamapgwm (rafa. 41). B ne-

Tabamma 41

JRmANMIED VENX 0 BIGKNHX A0T B OENTPAALION W 0T0-BOCTOMHGN puiunn:t
Aasbepra m pAAeREca Ypossaiimoern mmernns B Kanamge 5 mexos *

Fir)

-

2 v F F B 2ANA fl'_:m.-

Paftoas AmnGepr Pafioni AneGepre
] : Haiaia _ HKamaza
Ton :F::E,-m_-.b. :?'i‘rf?{':"" %nm-:-.w. T'on EIEE:HN:IE- :B':%u‘.lm"' '-!l,mm'
1926 B - +i6 1950 ik - —15
1927 B B i 1951 B B +18
1930 e = e 1053 [ §] B +19
1931 = LiH =14 1954 B B =37
1932 B B +15 1055 ] [ +12
1935 B c +7 1957 C - =12
1936 - L =33 1958 C - =15
1937 - C 48 19640 - - o
150325 = G =T 1961 M C -2
1944 B = +3 1862 - [ ¥ +12
1945 = B =33 1965 = B D
1946 - B +3 1966 = B +15
1947 - B —13 1967 C - —23
1045 - B =3 1068 C = —-13
1949 G - =20 1972 ] - 0

¥ o vk ¢ OODMOICHHEM YRIGHHEHREM, C — ICYALINERS Fojld, e—@ FOAL, GansxAe 0o Koam-
QECTRY DUALKDE B IprpMe,
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J0M TOAVILIOCH J0CTATOMHO VOTol4NBOE COTAACOBAHNE 3IHAKA WHJEKCA ¥po-
FRAMHOCTH 1 DKCTPEMYMA YBAMKHENNA B COOTHOTCTBYIOUMINIE o B HeHTpPail-
HOM I 0To-BocToumOM paiiomax Aapbeprs n nEjexca yVpomainmocrn B Rama-
ne B mexoMm. Mexmwuenme cocrasman 1945 r. m ocobemmo 1954 r., pan
koroporo jaaa obonx paiiopos  AaeGeprel Onii0 XapakTepHO NOBRINEHHOE
yeraagnenne, a 8 Hanage 8 negosm nabiogancid Hejlopos.

B pabore Crappa [Starr, 1977] ofcy:sgaired NOrofHO-EINMATHYECKAS
AHOMAIN, TPHBONBIING K CYIECTReHALM TNONIGKeHMAM YPomaiinocTn oan-
Moit 1 gposoil mmennisl B seprosoii aone CIIA aa nocaennne 45 aer. Ha ypo-
FHANHOCTH APOBOI TIIEHUIEL, B YaCTHOCTH, OTPHIATEALHO CHASKBAKTCA XO-
JAOAHEBIE 1 CYX0il anpens i 3ACYULITHBOCThE B NepHoj dopMupoBAREA BeIenoil
macent, Taxme yvemxosusa otseuazmes B 1933, 1934, 1936, 1954, 1959, 1961,
1970, 1974, 1976 rr. [laa osuMoil nmepnus #He0IaronpuATHAR CHTYAIHA
dopMupopanna YpoEaiinocTH CEAAIWBACTCA NPH COYMETAHNN CYXOT0 OCEH-
HEro NepHofa, MATKOH 0 MAJOCHEMKHON 3UMBL, APKHX 0 CYXHX Mapra m an-
peia ¥, HaoGopoT, RAAKHOND B XoJonoro mas u ocobenno mwna. Taxue ye-
JMOBNMA Ja YEasaHHESHD nepmox maGmomamnch s 1934, 1935, 1936, 1939, 1950,
1951, 1953, 1955, 1956, 1963, 1967, 1976 rr. Bo Bee oTu rofs AHaweHnda uH-
aerca ypomaitmoern mmennns o ClHIA B nexom maxoapinck HEHEe AHHAH
Tpenga, 4 B OTAeALHBIE TOJL OHH XAPAKTePHIOBAINCH HRCTPEMAThHBIME OT-
KAOHEHTAMH,

Anamormanit apaanz 6s1 swnoagen CTappoM o B OTHOIEHNN YPO/Raiino-
CTH KYEYPY3E, A KOTOPOil KpRTHYeCKHMH ABIANTCA YCIOBHA B WIJE: NPH
OTHIOHEHNT TeMuepaTypsl na 2° n goanuectsa ocaaros ga 20 M coapanTea ye-
AOBHA, OGYCAORIHMBAKINNE ToHIGEemRe yporaiipoctn., HAarepecno oTMernth
rarme, wro mepuoy ¢ 1956 no 1970 r. xaparTepusopanes peckma cxadoil mamen-
HHBOCTRIO MHJeKca yposkaiimocti, Crapp yreepisjaer, cennaachk na Makisura
[ MeQuigg, 1975], 910 pepoaTaocTs HOABICHIA MOL0GHOI0 BechMa (aaronpuaT-
Horo mepHoja B ovaymes mennme (L0001,

Jpnamuka aer ¢ JeuuuToM BeCeHHE-IeTHIX 0CAEOR
W HX CRAZE ¢ DECTPEMYMAME Y POsaiinocTn
B Jamajmoii Expone

Ilna apannaa MUHEAMIKER JeT ¢ TeduuuToM ocajkos B BereTaunosnsi nepu-
o Gein npueaesenst fanuste K. Bpyrca [1952]. Ou npasen gan paiionos Sa-
majnoit Eaponsl cRelenna o XPoHOTOTHE SACYILINBEIX JeT 38 NOCTeHes TRICHA-
qeeTHE, NOJYIeHHEE B Pe3yIbTaATe HCOOABIOBAHUA PAZINTHMY HCTOMHUKOB;
mexoropsie wa wnx K. Bpyke cuutaer, ojmako, He BOOAHE HAJSHKHBIMAE,
B taba. 42, cocrapaennoii waMm 1o MarepuaiaM- aToil padoThl, IPHBOIATCHA
NAOTHOCTH NMOTOKa aacyianesx et B BeankoOpuntannu u Beawsrnm no ero-
JeTEHAM.

Obmaa TenIenuA MOTOKA SACVIIAHBLIX JeT — BOIPACTAHHE erd II0THOCTH
K KOEINY mepuoja, ocobenno B Beankodpuranmm, wro cpAzamo B NepBYI0 ode-
PeAb ¢ YBeamdenneM HajesmaocTn gukcanun cofurnii B fodee moanmes BpeMA,
XOTA BeAHSHHL A, OTHOCAMMECH K JBYM HOCHeHNM CTOJETHAM, IpefeTanisa-
WOTCA ABAO 3apsimennsyn (Ha arto odparwa suumamae n K. Bpyxe). Harepec-
HO OTMETHTL, 4TO HA TeNNeNI) NOTOKA 3ACYX K BOZPACTAHHK VHAILIBAKT H

Tatanna 452

IMipTHOCTHE NOTORA SACYX B JONHCTpYMenTANLuME mepuoj n BeamxoGpnrtanan
n Beasrmm A (1/roa)

i CTOMETI
Crpain
J x | xr | x| xor] v xv | xvi]xvn | 2GR
Beanwofpuramux | 0,04 | 0,03 | 0,40 | 0,43 | 0,09 | 0,07 | 0,48 | 0,37 0,57
Beanrnn o0 0,05 0,41 | 044 | 0,09 | 0,45 | 0,19 | 0,20 0,36




Tatamma 53

Katanor 2T ¢ MAPEHM B CYXHM JeTHUM CER0HOM B bBeasram
[Yanderlinden, 1924]

Tames

794, B850, 852, B74, 989, 1022, 1026, 1033, 1073, 1076, 1112, 1130, 1134, 1136,
4156, 1157, 1170, 4477, 1178, 1188, 1189, 1200, 1205, 1206, 1208, 1211, 1222, 1245,
1246, 1250, 1272, 1285, 1206, 1336, 1351, 1358, 1300, 1361, 1367, 1375, 1381, 1393,
1404, 1407, 1409, 1415, 1424, 1432, 1442, 1447, 1458, 1460, 1471, 1473, 1400, 1493,
1406, 1500, 1502, 1508, 1504, 1508, 1517, 1521, 1531, 1532, 1534, 1538, 1540, 1545,
1546, 1556, 1558, 1566, 1578, 1580, 1500, 1611, 1615, 1624, 16290, 1633, 1634, 1635,
1636, 1637, 1640, 1640, 1669, 1672, 1676, 1684, 1690, 1631, 1694, 1702, 1710, 1714,
1716, 1748, 1719, 1721, 1723, 1724, 1726, 1727, 1734, 1743, 1747, 1748, 1749, 1764,
1765, 1772, 1778, 1779, 1783, 1788, 1790, 1741, 174, 1900, 1803, 1804, 1848, 1849,
1822, 1825, 1827, 1833, 1834

MATEPHANB N0 JEHAMiKe 3acyX Ha Epponeiickoil TeppHTOpIT CCCP aa ueto-
piseckuit mepuon [ Paynep, 1976a].

Jlan Gonee nogpobHOTD AHAANSA BPEMERTOI MOCIef0BATeBIOCTI SACYILTN-
BEIX JeT Mbl PACCMOTPEIH KaTamaor, npuBegennbii Bangepursjenos [Vander-
linden, 1924). B nem saduKCHpPOBANEL TOIL ¢ FRAPKEMI I CYXHAMHT JETHEMI
cezonamy B Bensrnu (radm. 43).

Ha puc. 72 npejeTapied HOTOK coDLITHIL 10 OTACABHEBIM TOJAM 33 BeCh Mep-
oIl JIOKYMEHTAIN, KOTOPEIl M0N0 PA3/IeNnTh Ha TP HATEPBATA paaInaHoil
¢pefueil NA0THOCTLI0 MOTOKAS B KAAI0M 13 HHX.

B nepsoM HNTEPBAIE NPOJOIHRNTEIBHOCT B 980 ner (794—1076 rr.) ama-
qepme % smmnsansno: A=003 (1/rog). Bropoit maTépBai NPoIOEEITEIBEO-
crnio 320 nmer (1077—1400 rr.) mMmeer MIOTHOCTL NMOTOKA NOpPAjLEA 0,10
(1/von) — ogua sacyxa sa 10 ner. Ilepnopn XV p. — nepsasa noaosuna XIX v,
XAPAKTEPUSVEMEIT BeAnTIHoLH 3=0,21 (1/ron), orangaerca nandonee RBICOROIT
TOTHOCTLI0 TOTOKA coOTHi — ABe sacyxn 3a 10 ner. B csolo ouepefib, B aTOM
WHTEPRAIE MARCHMANLIAN BeINTHHA =027 3a 100 xeT oTMeUaACTCH B XVIIg.,
Mpudes B aToM HHTepBaIe GRUTO MIECTEH JBVXASTHIX FPYINEPOBOR I O{HA TPeA-
aernag (1T47—1749 I'T.).

Hamosimiag, 9T0 M0 KATANOTY 34CYX 3a 5TOT K¢ NepHON Ha Enponeiicroi
reppiroprn CCCP (e, Tada. 35) TaKke OTMEMAIOCH MOBLIMIAHNE TACTOTH
rpynIHPOROK 3ACYILTNBRIX JeT. [lepBrie Ana Nepiloia 110 AHAIOTHR C MPHAATON
BRIIE PAIGKEPOBKOIL JUTH KATAJI0TA 3acyX HA Epponeiickoit Tepparopun CCCE
a4 HETOPHYECKHIl MEPHOJ MOKHO PACCMATPHBATE KAk HATEPBAIb G NNIOTHTEC-
Eoit i He Booane mamessuoi duxcanuei sacyx. Tpernmii nuTepRad mpegcTaBla-
eT coboil OTPEAOK BPEMEeHH, [UTA KOTOPOro 3acylULINBEEe rofbl AOKYMEeHTHPOBA-
HE IOCTATOUHO HaJedino.

Jlas oNMeHEN napaMerpa A 3a MECTPYMENTAJLNED NePUO] N KOHTPOIA aTOM
peamHE 3a meropmeckuit nepuwog (XV—XVIII BE.) MBLI NPOBEIH, HCHMIBI0-
pan cuparounsie marepuans [World Weather Records, 1927, 1934, 1947, 1959,
1966], a raxsse nybmkanun [Monsmse [Schonviese, 1969] u Wneitepa [Sney-
ers. 1958, 1064], cnenmanbunil KIMMATOAOIHYECKNIT AHAAND, Briam mpEBACTE-
HEI MATEPHANEL [ECATH METEOPONOrHUECKIUY CTANINE ¢ [MITHIBIME PATAME JaH-
HEIX 110 OCANIKAM T TEMIEPATYPE, OTHOCHTEILHO PARHOMEPHO PAMENIEHHELX 10
TeppuTopun sepHoBoro permona (Bpocceas — YViaw, Ipunsnd, I'otepcao, Ho-
menraren, Mpankdypr-na-Majine, Hanr, Ilapux, Tpup, Yrpexr — [lebent,
Inunbypr). PaccMaTpuBaici NePHOMN ¢ alpead 1o aBrycr. B wauecTBe EpHTE-
pus orbopa JeT ¢ neduuuroM ocajllkoBR GRIIH TMPHHATHE TOJAL ¢ OTHKADHEHIEM
ocakos ot nopume Goxee wem ma 50% o rpaitmeil mepe B Tegenne ABYX MECH-
MEeR 1 COXPAHSHNEM HOPMM B OCTANBHLIE MeCANH NPH YCAOBMN, WTO TAKOMY
KPUTEPITI0 COOTRETCTROBAMN JAHHLE HE MEHEe TPeX CTAHIMIL. Hutie NpRBOART-
CH RaTaZo0r COOTBETCTEYIINX met 3a nepmop 1834—1976 rr. (rabur. 44).
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Tavania 44
Katazor aer ¢ pedwmnuron mecenne-aermnx otagkon *

Tomes

—_——

1534, 1835, 1842, 1844, 1840, 1855, 1857, 1850, 1861, 1864, 1865, 1868, 1870, 1874,
1560, 1831, 1884, 1885, 1837, 1802, 1803, 1806, 1898, 1004, 1905, 1006 1941, 1949,
1921, 1923, 1934, 1038, 1944, 1947, 1949, 1950, 1976

*a BHMONEN TARNE BOROTOpER ARCYHNEEAEG FOMK M MATATOFA 380¥X 1m0 Bemmond pareaimm uT B P, apa-
BERCIIME B oH0pe 00 3Acyras [FAcVEN, WE DoSMOEs UpWTHAER . . ., 1976].

Rax muny, 8 XIX—XX 88, 66110 37 26T ¢ TaRmy aepunuToM BeceRHe-ToT-
THX OCamios, T. e. peamanna A=0,25 (1/rox), uro peckma Gansko i ee AHATE-
i 28 XV—XVIII we. Tanms oDpazoM, HOUTH 2a eeck HSO0-TeTmmii HepHo B
AOTORE JACYULTHBLIX JeT Ha TePPUTOPHE amaguoil Enponut me obnapysnnaer-
CH KaRoi-a1mmio agavnMoil TEHACHIINN BEROBOED XO0Ia, T. . HMEeT MECTO C_‘I}rquﬁ_
HBI NIPONECT CTAIMONAPHONO THTA,

Aaa priARIeNNA ero cTaTHCTHYECHOI CTPYRTY PRI ObliIa mocTpoena ynxmms
ILIOTHOCTI PACHPeIeIeHNA HHTEPBANOR MEELY ABYMA COCETNIME 10 BOME I
JACYXAME OTAIBHO 34 MOHHCTPYMeHTAABLIENL 5 HHECTPYMENTATLHBIL TTePHOIL
(pue. 73). Hecosmanenue f(T) npu pasnmx amavenmax T mam ofomx e PIOToR
HMEeT MPOTHRONOI0RHEE SHAKN, YTO CHUASTOALCTRYET O CAyYaiinoM XapalTe-
Pe pacxoiennii g oboux cirysanx. B cpegmenm me MOTYIEHHAA THCTOTPaMMA
XOPOIIo ANNPORCHMHPYETCH BYXTIapaMeTpieckm SRCIOHENNUATBHEIM Pac-
upepenennes f(t) =iexp (—ft) co amavenmmMm A=0,23 n p=0,30, A/p=0,77,
A TaKMe 0,=35.5 mdeT.

Hurerpanesan mepoatnoets F{1) =095 mueor MecTo npE Ty=12, T @
NpakTHYeckn obecneveRnoOcTs OMHOTO TONA o FACYMTNBRIMIT ABTEHIAMI JJOCT -
raevca B 12-mernem murepsane. Hoaywennue napaserpi pacnpefeIenia Bech-
Ma DTHIKN K TAKOBEIM fus PAOHOB CEREPHON JeCOCTemn Yrpauwnsr w [ent-
paasiio-Hepuosemuoro paiioma (5=0,20, p=0230), 7. e. nan Bectya Gaaronpu-
ATHEIX M0 YenosuaM yeiammennsa paiionos Esponeiickoii Tepputopan CCCP,

Hna ACIMITH TSI BN AHATNEA AACYILTHERX ABAeNnil ORI MCHOTLI0RA
TaR:e KaTamor Katacrpodmueckny sacyx za 1500—1850 IT., NOKYMEHTHPORAH-
HELX 110 PEIROMY CHIUHeNNI YPORUA per B Oacceiime Danhin [Weikinn, 1965].
Hocaeanee mabaonanocs B crenyionmie rogur: 1509, 1530, 1534, 1536, 1538,
1540, 1564, 1575, 1585, 1590, 16186, 1631, 1642, 1652, 1653, 1657. 1689,
1678, 1681, 1684, 16886, 1705, 1706, 1719, 1759, 1766, 1800, 1810,
1811, 1822, 1834, 1835, 1536, 1842,

Cpefuaa maoraocTs morora h=0,10 (1/ron}, . e. ona Gona v 2 Pasa Mems-
TE, HeM M0 RATAIOTY JIeT C JRAPKEM H CYXHM JOTHHM ce20H0M B Beanrmm #a TOT
#ie mepmon (em. raom. 42 u 43). Yneao JMeT, COBNANANINNY ¢ NPHBCICHTEME B
atoM katanore, paseo 12, Coornerersyomee smagene Fown=0,04 xaparTepuo
A PEAKHX 3ACYX, 1T OHO XOPOIIO COrTACYETCH C COOTBRETCTRY HOIe ReTHTnmoil
And wanbodee CHALIEY 33CYX B Janagnoit Evpone aa WHCTPYMeHTAALHELT Te-
puox. Dyuknua pacnpenesemus (1) XAPAKRTEPHAYETCH OCHOBIHEIM MaKCHMYMOM
opn =0} ¥ BTOPHYHKIM — npn T=9—10 xer, Caemyer OTMETHTE, UTO BOJIITHHA
A mast XVIII &, okazanace g 2 pasa HIGRE, WeM A BCETO PACCMATPHBACMOTO
mepiaa.

Pace :.lr.r'rp:i.'-l CBHAL ARCTPEMYMORB YpoRaliHOCTH ¢ MHHAMHKOMH JeT ¢ _Jl.Eﬂ:IIII.llE—
TOM BeCeHHe-TeTHNX ocajron. BuGopra mo Ppammmm, Beanxobpuranm, Iep-
mamnn (go 1945 r.) uw GPT MOKAIEIBACT, UTO THCHO TAKHX JOT, CORMAMAONINE ¢
OTPHIIATeALHBIME BN  [OJ0MIITENnHEIMIE IRCTPEMYMAME  Ypo:RafiHocTH, BO
Dpaunmm, Nepmanmn g OPT OfNHAKoBO, a B BeamkoSpnranmn nx connajgenme o
DOTRHTEALHBIMIT  DRCTPEMYMaMH  [aike BHIOIe, YeM ¢ OT PHIATEALHLIM I
(taba. 45).

Ha nmepemii marnan rawce coormomenme NpefcTaBIASTCA HECKONLKO He-
oiinanasM, OHAKO caegyer mMers B BHIY, 9T0 B PACCMATPHBASMEIX KJH-
MATHYECKHY VCNOBHAX NDH BECHMA BHICORNX AGCOMIOTHEIX CYMMAX OCAJKOB
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Tabamma 45
CooTnomenue wneaa aer ¢ JefuuuroM Becemme-10THINE 0CATKOR
C IRCTPEMYMAMI ¥pokaiinocTn

&Pt e
B fpn=
ITokaaaTean LR RH T hﬁ:,':,',":' p 11IJJ.1ﬂmt'.1}iE- r.l
G oTpROaTCAREEM SECTpeMYMoM = 210% (N_) 30 22 19
C nmoao:suTeanaEM skeTpeMysmon =210% (V) 3 20 15
C medirmuTon oCATROR B TONL & MORNECHRGH 8 & F
¥ PGEMIAOCTEIG ()
G mednnnTmoM ocaRon B TOTE © TORRTIICRITON 1 i3 4
yposRAHoCTRG ()
F s B
Oraomenne '::— 027 0,396 .21
My 0,20 (65 U227
N,

BETETAMHONHOT) Mepuoga dake nx 50 % -mni nedunuT B Teuenme ABYX Mecs-
ner me Beerjla NPHBOANT K CHIGKEHNI0 MOYBCHEOr0 YBAQMKIENNA HWMHKe Kpi-
THYecKoro yposna. K aroMmy caefayer qo0amnTh, WTO HANNHE OZMMLIX NOCEROR,
PAIBHBAIIIUNCA B VCIOBHAX OTHOCHTENLHO OJArONpHATHOrO THAPOTEPMITYe-
CROIO PefiMa OCCeNHe-3NMHEro NepHofla, TAamKe cnocobeTBVeT coXpamemim
CTADMABHOCTI YPOsKAA Jlase TPH OTPHIATEALHOM DECTPEMYMe BECeHHe-TeT-
nero arsmocepmoro yenasmenna. Iocmemmmit, kxax npaniio, COMPOROHRTASTCH
MOBLIIIERTIEM YPOBHA TEPMHYECKIX PecypcoB H HHCOAHIIMOHHOTO PesinMa,
TO, MO-BIJIUMOMY, MORET B KOHETHOM CHYeTe NPUBOANTE B OTHeABHEX COyya-
AX B HEKOTOPOMY NMOBRIINEHNK YpomaiinocTn mmennnst (e, manpusmep, 1921
i 1938 rr. B TaGa. 44).

XapakTepunid OPUMEPOM B 9TOM OTHOINSHHE MOMET CAVAITE  TAKHE
AiecTokan aacyxa 1976 r. » 3amapmoit Eepone, npm wovopoii » NeKOTOPBIX
pailonax noolile ne BEOANATO OCANKOB B TCYEHNE EIOr0 Mecana. Ommano
flasie MPH OTHX YVCAOBHAX YPOBCHL OTKJIOHOHHA YPO:EANHOCTH NMERNNE 10
BCeM TpeM crpanaM He npessicua 15% ee cpepmero swavenns, npuvem Gogee
YCTOMTHBRIME 0KA3AANCH OCEHHIE KYILTY]H ?Haﬂaim, 1977].

Jasa monoanuteAbHOr0 ANAANAA MONYYSHHOTD BHINE COOTHOMIENIN IRETpe-
MATRHHWX 10 YPOHKAMHOCTH M CYXNX A8T ME CONOCTARIIN WHACKC NeH Ha
erponefickyn mmennny no Besepuumy [Beveridge, 1921] sa mepmon 1501—
1868 rr. ¢ MaTepuaTaMn KaTATOTOR:
lAcaon aer

'ifxllll.'lulm e, & madumM-
TiAl OCANEGE
== =2{) 17
-20+0 28
0+ +20 7
=== 2 a

Hax sngmo wa npusepennmx wndp, ormevacres smmoe npeofaafanme
CYXHX COIOHOB, COBNANAIONNX ¢ TOMAMH ¢ NOHNHEHOLIME NEeHaMu, KOTopHe,
B CBOID OUepeib, B 3HAMNTOALHON Mepe OTPAMKAIT YCAORHS IOBBITeREON
YposkaiimocTi 1 BagoBoro chopa,

Taxum obpazom, B JanagnoesponeiickoM 3epHOBOM permome JACYMIAUBEIE
HEACHEA XO0TA W BHOCAT OUpPe/Ielendbil BRI B NCHEPCHI) OTPUIATEILIEX
OTKIOHEHNI] MHOUOJeTHE NOCAENORATEIRIOCTI HEYPORAMHMY JeT, mx PO
HpPOABTACTCA 2HAMMTEALHO caalee, weMm B sepHOoBMX pailonax Cerepnoii Ase-
pukn u CCCP. Caeporarennno, stn QakTopsr Mako BImmoT ma NpoARIeHHe
AegoMuencammonnoro adpperta, HOTOPEIE TeMm me MeHee nMeeT MecTo W R
Sanaguoii Erpone, gar Gmmao NPOIUITIOCTPRpOBATO BEIOe, Ero nosmnknonenme
dopuupyerca nojg  woageiicTemesM ApyrmX NeMATONPHATERX  [TOTOJHO-KIT-
MATHYECKHX ROMILTERCOB, MTO B HIBECTHOH Mepe CAVANT NOITREpHICHHeM
YHEUREPCANLHOCTH @T0 WPOABICHHA B CHCTEMB  KANMAT — YPOSKAIHOCTE
AOPHOBRIX S,
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Anomaasnnie roaw B8 Anonnn u Knrae
W HE BANAHEC Ha yposkaiinoeTs puea

s eweremarusanun JRCTPEMATBHBIX €T, BINAKNMUX Ha JnnaMiRy vpo-
MAMHOCTH  pHCa, MBI COCTABIUIN KATAXOL JRCTPEMATEHG XOIOJHBMX BEreTa-
HUOHUEIX ceaonos B Floomun, ocoGenno LAPARTEPHBYX JUIA ee ceBepHoil wacTi,
Ucnoroit  mocaymuan nanmwe Womumo [Yoshino, 1974] uw Tanu [em.
Uchijima, 1976a], ornocammeca 1 XX B, 0 gannsie X. Apawans [1975]
0 OTPHIATEALHKM DRCTPEMYMAM YporKaiiHocTH B Cepepuoit fnonmn 5 1881 —
1953 rr., a 3a Goaee panuii nepmon XIX n.— gammwe mo YpoisaifiHocTn B
Pooro-Mypy (npedesrypa Torurn & cepepy ot Toxruo).

Cpenine snavenns nIoTHOCTH mOTOR: IRCTPEMATBHO XOJOJHEIX BOTeTaLN-
OHHBIX cesonos B AIX u XX pe, oxasadmch Bechuma OamaruMu (A=018 n
A=021), wro nozsoaser NPHHEATE CpejiHee THAYCHNE 380 BeCh nepuog A=0,20
(1/ron), T. e OJUHH TAKOH ceson 2a 5 aet. Kak yrassisawor Wmos, Muxapa n
IyGon [Inoue et al., 1965], sa mocaegume 360 ner XOMOTHAA JeTHAA TOrOIa
B Cesepuoil fuommn, npusommeman & PESROMY CHIGKeHNI0 YPO:EAiHOCTH pica,
orsMevanack i paz, 1. e. B cpeguen OfANH paz B 6 aer, wro BechMa Oan3no
COBNATACT ¢ NOAYIeHHONT BRI OILEH K0T,

llo matepuazanm waramora Guiia HocTpoena GyHENNA nuTerpainmoro pac-
NPEIeIenis HATePRAIOs MEHAY ABYMA COCCUMME 10 EPEMEHI  am0MATEHG
X0A0TAEIME BeTeTALNOHHBIMIT  Co30MaM (kpuman 3 na puc, ab), 90%-man
obecnenenHocTL OCTHracTesn npu tp=12 ser, 9o BechMa GANIKO K COOTRPT-
CTRYIOIed undipe, noayyennoii gin OTPHOATEALHEIX SKCTPEMYMOB,

Tarnm ofipasom, ocnopnoi BEAAT B AHCHEPCHI) HEYPOMKAHHLIX AeT B HMeToM
1o Beeil acpuoroit some Anonnn smocst Fofikl ¢ AHOMANBHO XOJ00HLIMI TeTHI-
MIT COIOHAME B e CeBePHON TacTIn, ROTOpBIe 00VeaonIens AABCEIHEN MOpPCKIX
BOZIYINNGIX Mace, oXAAMICHHEX Haj Xoaoane Rypuascrns tewenmen, Ta-
e XOMOHEIE JIOTHIIE LELE TN EWEY | [lU,:l_E]iIH:[F.".'I!IHP'J'[JH H: 'l'|'||.| rp].'num;: I}I o HELARTI M
TEMIEPATYPaMIt B HIOHe — Hioqe, 2) ¢ muskmnMm TEMIEPATYPAMIL B cepejine
deta (B moae — anryere) u 3) e ABYMA XOAOJHBIME Depuogasn (B mone —
HIAE W B aBrycre — centafipe) WIH Dpojo AHTe L HEM XOMOMHEIM T PHOTOM
(B Tewenme scero mereramuomHmOrg Ceaona) — cMemannLii TN [ Agricultural
meteorology of Japan, 1974). B kawecTne UPHMEPOR XOXOMHEIX JACTHHX Crmn-
HOB TIepRoTo THoa MoryT caymnts 1903, 1931, 1945, 1954 rr.. BTOPOTO THHA —
1906, 1934, 1941 rr., TpeTbere Tima — 19035, 1913, 1953 rr.

Sacymaneeie asaenus v Anomm uMewT OCHOBHOM J0OKAALNEIT XapakTep.
Oun npuypouenm PaBananoMy pamony Hawmre (paiion Torno n ORPYIRAI-
e npederTypi), K datragnosy Rwocw n k npudperamy obaacta Bayrpes-
mern Hnonekoro smopa. B obaope mo aacyxas [JTormmos u ap., 1976] I PHBOIT-
OH Xpononornd sacymuuBex aer B flmomum sa mepuoy ¢ 1648 no 1967 ¥
(Taba, 46).

aoraoers noroka no oTaennmm CTONETHAM HersicoKa A=005-=5 ner ¢
SACYILTHBMMI aaenusyn 2a 100-1ernng narepsad. Busecre ¢ tem goa XX .

Tabammga 46
Karmaaor aer ¢ anoMasmsim moro s Yeaounamu B Coneproii Hononwm

ml'.-llrl.':lt:':lal-;l;‘TIm““HH NECHR - TIIHAL R TOMM € BACYMANELA T .
1825, 1833, 1936, 1838, 1843, 1845, 1850, 1648, 1660, 1663, 1680, 1697, 1714, 1725,
1862, 1866, 1867, 1868, 1869, 1879, 1884, 1737, 1756, 1796, 1809, 1852, 1834, 1861,
1897, 1002, 1905, 1906, 1913, 1926, 1931, 1604, 1922, 1920, 1934, 1930, 1944, 1949,
1054, 1935, 1941, 1945, 1956, 1964, 1966, 1958, 1960, 1967

1960, 1971, 1976, 1977

* 1077 r. oTHECER B BTy FRyHmy aer oo NpeaEpaTeIsEal ompuRe [Sekigutl, 1877],

SEARE m 1058 rr. BRADGOIN B OTF rpyuny masm. 1958 p, HASHTIPNNNRBY ST B Alone oM Cipa=
BUNOM Hnpannn [Agricultural mitearology of Japan, 1974] wam saoymamswmil rog n CHAnMAnL-
oFCH £ 3D P, D HOTOpOM BARINIATLCE 3acyxm. 1040 r. oTHecem o FACYULIHELIM, COrIACTH
Aannus Hagaranu |Uchijima, 1876a] .
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orMeyaetca Domee seicokan maotHocTs A=0,12 (1/roxn), uro, no-sugusomy, cem-
3aHO ¢ Doviee HANeRHOH JOKYMeHTAIHel 38cYIIHBRIX ABJICHIN 38 WHCTPYMOH-
TAALHBI Hepuo). AHAJOrHYHBE COOTHOIMEHMA MEMY 9HCA0M PUECHPYeMEIX
COOLITHI B JONHCTPYMOHTAJIBHENT 1 NHCTPYMOATAIBHLIE HePHOILE COXPARAKT-
CA N B JIPYIEX BATAJOPAX 3acYULINBEIX 0T, Kak 570 OblI0 Nokazano swmme (oM,
taba, 42).

Cpeaussn HAOTHOCTH TOTOKA 34 Bech NEPHOJ] HEBBICOKASM, T. €, 3acyULIHBbIe
ARICHUA B JJAHHON 3epHOBOI 30He He TOXBKO J0KaJAbinl, oo 1 pejawin. Ipn co-
NoCTARIEHIN HeyposRainex aer B XIX n XX Bp. ¢ JauueiMi KaTalora Jet ¢
AHOMANBHEIMI TOTOJHBIMIL  YCTOBNAMI igh
Obi7l BRABRIEH TOIBKO ONUH COBITAIAN- ﬁ,’r'_,;.'ﬁ,"r"*'*'
mpedi rog (1934 r.), woropmii, oxmaro,
CRAZAH ¢ AHOMAJNEHD Iﬂ:fﬂ:l_]i!ﬂ!“ HETa-
TANMOHHLIM CEIONOM B CeBePHOil wacTH .,
crpane, Takum oblpazoM, 3acyXH B
AAHHMX KINMATHYECKHX VCAOBHAX He
BHOCAT RKakoro-aulo BREAAga B [UcHep- g47
CHIO HEYPORAMHBIX JeT B cpejmeM A
Beeil aepronoil aons Hoommn,

Papnunawe n ocolenno npuasmop- 457
CRIe palioHkl Kuran, & KOTOPBIM npH-
YpoueHs NOCEBR  pHCA, NERBNM 1T
APYTHX 3ePHOBMX KYJABTYp, Bxogar m =77
J0HY ¢ MYCCOHHBIM THIOM RINMATA. ! :

Jdan aToii TeppuTOpHN, HecMOTPH Ha g & W oy X X7 4y AE AW
OTHOCHTEALIO cTalnAbLHbBIH  Ce3oHnBI i i

pednM, XapakTepHa aHaunTe IbHad na-  Pee 74 [Inmasmka peamumnm A
MEHMHBOCTR ﬂTMUEl[JI."P][I’.II‘CI VRITaERHEE- I = zacyllaneWe TrogW B HKHP;, 2 — rogd
HuA B otaeabibe nepuofisl. C, [T, Xpo- ¢ vanogmemusan ¢ KHP, 3 — sacymansue
mon [1956) yxasmmaer, uro B [legume A% ® Samaguoll Espone

NpH cpeadell HOpMe HKILCKAX OCaj-

kor B 206 MMM, aa 46 aer (1891—

1936 rr.) ormesancas 21 rog ¢ ocagkamu menpme o0 MM B O JeT NpaRTHTE-
ckn Oeagosmaasx (Mensme 5 um). K. Bpyke [1952] npusopnr umcao aacyx
u Haponnenwit B8 Kurtae za ncropumeckuili mepuof, KOTOpBe NpPeJcTaBIeHE
paMu Ha rpagure (pue. 74) B pujge MIOTHOCTH DOTOKA A, HA KOTOPOM HaHe-
CeHBl M HEKOTOPRIE CPefHIe JNHHHE, XAPAKTePUIYIIMEe NOBHIIEHNEe WANeH-
HoCTH gokyMentanpi  cobwmrid, llo-sngusoMmy, DpEMenNTEABHO K S00Xe
AIV—XVI Be. M0:HO roBOpHTE O JOCTATOMHO HAJAeRHOM (UECHpOBAHNN B3THX
NPUPOJHEIX ABJIeANE B HeTopudeckEux gorysmentax. Ha srom rpadmxe gas
CPABHEHMA NMOKA3AHA TAKIKe auaJornviaf Kpusag sacyx B 3anajumoii Enpone,
mocTpoeHnag Wo JamEeM taba. 42, wotopas orpaxkaer svor e adperr.
K sonny paceMmarTpuBaeMoro nepuoma aas aer ¢ napoguenmamu A=05 (1/rog),
a man sacymumemx ger A=07 (1/rog), 7. €. COOTBETCTBEHHO OJME pas B
2 roga n 2 pasa B 3 rofa. Bexossie ayKTyanun sSKCTPEMYMOB CJABIYET Ole-
HUBATE He Ho abComnTHEIM, A4 00 OTHOCHTEJNLHEIM KodeDanmmaM OT JIHEHE
TpeH/Ia.

Coraacuo onenke Hao [Yao, 1969), qaa cepepunix paiionor Beankoii Ru-
TaNCKOH PABHUEB MUHHMAJALHOE KOJHYMECTRO OCaJKOB B Mae W HIOHE, OpW
OTHEJIOHEHHH 0T KOTOPOTO BOSHNKAKT 3acVILTHBLIE YCJIOBHA, PABHO COOTBATCT-
penpo 70 u 100 MM, npuues BepOATHOCTE TAKHX CHTYAIRE BechMa wactTa —
4 roga ua 3. B goaune Xyanxs oqnn paz p 20 ger obecneveno ne Menee O meca-
HEeR ¢ OTKAOHEHIEM 0CAfKoR oT HopMul Goxee wem ma 50%, 1. e. gonoanuo pes-
Kag u paureasnan sacymansan curyauus [Yang, Hao, 1956]. Rag ykasssaer
fHao [Yao, 1969], man paBunpnsix ¥ NpEMOPCKHX PAiiOHOB MYCCOHHOI 30HBL
XAPAKTEPHO B BePOATHOCTHOM OTHOINCHHN npeobiajanie KpallHinx peskuMop —
aubo 3acymaneEoro, Anbo NalRTOUHO BIMKHOTO, NPHYEM NepBBil MOMeT nepe-
XOAHTE BO BTOPOI B 3aBHCHMOCTH OT ocoDeHHOCTEH CHHONTHYSCKOrD pesinMa
B IAWHOM CE30He.
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B aroil coaan npecTaBiock NHTEpPecHEM onennTh gynrmun f(T) u F(x)
IR TAKHX JIET ¢ CONMPAReHARME KCTPeMYMAaMH, IIPH KOTOPBIX sucyxn MOTYT
CMOIMATHCH HABOMHEHNAMI M TakuM o0pasoM MOHeT HAHOCHTLCA JIBOIHON
Viepd NpoIvETHERGCTH AePHOBRIX. Tlna ux omenks GbLT NPHBJIeMeH IHETEIL
pan no ocagkam B pernone Ceya-Huuxon, xoTa u pacnoJoikennoM HA 3amaj-
noM Gepery n-sa Hopes, no pxogamem B TV sKe KanMaTuieckyw obaacts, [Ipu-
BeleM pezyaetatsl pacuera za mepmop 1770—1949 rr. (raba. 47).

Tabanua 47

DyERINEA NAGTHOCTH PACHPEICACHnA [0 JeT ¢ CONpPRReANHMA SECTReMyMaMi
(o Cevay)

Fome' lorame | Dok || oaeis | Toma: | Gayaasa Poas e
| |

0 2 T 0 i4 i 2 0
| 2 by 2 I 15 i 2 I
2 i | = T T i 93 0
3 i 10 | {7 i 24 0
4 3 11 i 4] LI 25 ]
5 3 {2 0 19 0 25 0
i | | 13 i 20 1 i

B wauwectse Kpurepus 1ig orbopa sa cyXue NpPHHUMAIHCH MECAIB € KOJHM-
YeeTHOM ocankon Menbime Jo— 100 my, a 3a nadeTOYHO BAAMHEIE — ¢ KOJHTe-
cTRoM ocaakoB, cocTapmaomuy 150% wmopsMer u Goasme. Xapaktep QyEROHEE
CHNJIETeALCTRYCT 0 HecTanumomapuoMm motoke cobwmrmii (=014 1/rog). Odec-
newentoets F(T) Takoro roga ma yposue 9% pocturaeres s unrepsane Tp=
=9—10 ner, a ma yposme 95% — B nnreprane Tp=16—17 xer.

[Tpusegennsie oNeRKN CBHASTEALCTBYOT O ToM, uT0 Ha dome obmei pecen-
Hell AACYILTHBOCTH Pe3kie KINMATHYECKHe AHOMANM, B TOM THCTEe TOIL € CO-
MPAAeAHEIME IKCTPEMYMAME YBIAMKHONHA PASHOTO 3HAKA, B YCIOBIAX 3ePHO-
Boil 3onu KuTtas cpasENTENBHO PeAKN. DIT0 NPOABIASTCH B AHHAMIKe VpoKail-
HocTH puca u nmenans, Jlaa mocaepHeill MaKCHMATBHEE OTPHIATEILHELS
otraonenna 3a nmepnog 1949—1974 rr. me npesocxomar —15% nDpmr pecsma
NHAKOM cpeneM abcoloTioM YpoBHe YpoikaiimocTH 2Toll KyaeTypet — 8-+
{1 u/ra [Ceancroe xoamitcteo KHP, 1978]. Coraacro wMemmmMca JanmkIM,
KUTARCKNe METeOpPOdord NpPOAHANNIHPORATH AHOMAILHEIC PEMRAMEL 3ACYILIH-
BpocTH Ha teppuTopnn Kurtaa za 500 jer, McnoJn3opaR onNMCANNA, COjlepsika-
muecHd B HCTORDHMECKIX HNCTOTHHEAX, TAA COCTARTEHNA KINMATHMECHINX KapT
¢ PACTPeeJeHneM 3acYIUANRLIX ¥ BIAKARX Nepiojorn 3a 570 spemsa [ Beesup-
nasn wondepennna no kanmary, 1979].

CHHXPOHHOCTE 3ACYX
B JEPHOBLIX PETHOHAX CEBEPHOIO MOJIYVIIAPIA

Hexoropue obmpe saMedanns

Kag GOm0 mokasago BHINE, BPEMEHHAR MOCIEI0BATEALHOCTE AACYILIHBEIX
AeT 3a JOCTATOMHO anTeabusii mepuox (mopaaka 100—150 xer m Gomee) mo-
HIET HHTEPIPETHPOBATLCHA KAK CTOXACTHUECKIE MoTOK coDRITHI nyaccoHORCKO-
ro Tuna. Takas 3aKOHOMEPHOCTE JOBOABHO XOPOIIO NPOABIAETCA NPH aANAJIN3E
KATANOTOR 3ACYX N0 OTACABNRM pailonam sepropoil sonw CCCP. [laa xapakrTe-
PHCTHER JHHAMIEHN CODLITHI, OXBATHBAKINX Opa wan DoabmIe pailomoRr HJIN
BCI0 3EPHOBYIO 30HY, pacnpenexenne [Iyaccoma crammomapmoro tima (41) aa-
MepAeTca obolMEeNAEM pacpefieleHNeM, XaPpAKTePHBIM 1A HECTAINOHAPHOTO
moroka cobeiTHii. [Tpn stoMm wepepopanme coORITHI MOMeT NOJUHHATRCA He
TINILKEO peryiaapaoil nocaenoratenasmocTn tina [laaema—Jpaanra, Ho 1 uHeTo:
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caytainoli. B atom cayuae napaMeTpel cHHEXPOMNOrO HOTOKA MOMKHO oupege-
JAATE HA OCHORAHUN TEOPEMBl YMHOGHCHHA BEPOATHOCTEN A HesaBHCHMEIX
COOBITIIL

lockoanky Bemmumia ) CYIMECTBERHO MeHBIIE CAHENILL, TO ¢ 3HAYEHHY
AZGREC Pe3K0 YORBATE N0 MepPe BOSPACTANMA “MHCIA OTHeALHEIX HEaaBNCHMER
pagos aer. Hanpumep, nas xapakTepuux asavenmii ) coBoRyIHOCTH i3 Tpex
PHIOB, T. g. TPEX KATAXOrOR 3ACYX JUIA TPEX KPYNHEX PermoHos npi i nopAIKa
0,30, 0,20 1 0,10, nI0THOCTH CHEXPOHHOTO MOTOKA COBBITII Aemn=0,006, 7. 0. B
cpepnem oano cobutie B 150 aer.

Ecan npunate B NeJAX yOPOMeHis, 1T0 HoBaf BpeMeHHAA DOCHe0BATEN -
HOCTE NOJMHHEACTCA CTANMOHAPHOMY pacupefexenuo Tuna (41), To no thopuy-
ae (49) HeTPYAHO MOACHMTATE, Ut s 95 % -noi o0ECIeMeNHOCTI MOABIe NI
OMHOTO CHHXPOHHOTO COOBITHA JUTHHA TAKOTO PAJA [OAMKHA OMTH nopAIKa
o) zer. Yrazaensie qUEPL MoERD PACCMATPHBATE KAk XapakTepibie TP of-
PEASIenN JUIHAR PAJA JeT KATAX0ToB CHHXPOHHEIX 3ACYILIHBEIX SBICHNIL,

IMonyuenue meobxommmoii nEdopyManmn Tpelyer coenuaATsHEON KaTANOTHIA-
UM 3aCYNLIHBRX JET MYTEM HOCASNOBATEALHOTO COCTABISHNS KATANOTOR pas-
HOTO THOA, NOTHOCTEI ONHCHIBAKIHY BCIO MATPUIY TAKHX ABJIEH,

1. Ilpesne veero cocrapaawTes wexoxuse (Gasonie) KaTazorm BACYILIH~
BEIX JET JUIA RKAOT0 NOCTATOMHO OMHOPOAHON B KARMATHYECKOM OTHOUIEHI
Pailona; KaTazor 9TOrO THOA CONepIKIT HCXOAHY 10 nRGopManuo mo Xponoio-
THH 3ACYNUINBRIX JET HA OCHOBO HHCTPYVMEHTAJIBHMX AN KOCBOHHLIX OIEHOH,

2. Ilo aTuM MaTepHAJAM UYTEM CONOCTABACHNA BHIIEINKTCH ACYILTHBEG
TO/IB, HMEBIINE MECTO B IBYX Hau Oonee pailoHAX, o Taime B NeJOM 1m0 Beeil
HecaeyeMoll Teppuropun (sanpumep, no seeii sepronoit some CCCP); cocras-
AeHNE KaTazoroe nogodHoro THOA N0 CYMECTBY ARIACTCH nponeaypoil «uepe-
AOBAHHAD IIA MOTOKA CHEXPOHHBIX coDBITHIL,

3. [lanee ma a1oil ocHOBe MOiEeT GHITH COCTARIGH PEECTD JeT, BREAINYAI0-
N CBeIeHHA O BCeX FACY XA — HeCHHXPORULIX | CHHXPOHHEIX OPHMOAHETONE-
HO K KAKOMY-THO0 persony, BRIDYAIOIEMY TBA I GOJee paiioHoB; Takol Ky-
MYAATHBHEGL (ckpoanoii) waramor COMEPHINT CREJIEHNA 0 NOTEHNEANLHO BO3-
MOFRHOM KOMIMMECTBe JACYULINBEIX JIeT A Beell paceMaTpuBaeMoil TePPUTOPHE
48 COOTBETCTRY IOUIIMH WHTEPBEAT BPeMeHI.

4. Havonen, na ocmonammmn EYMYJIATHRHLIX KATAAOTOBR BEIOMAKTCS TOIEL,
B ROTOPBIE 3ACVUITHBRME ABRTEHMA HH B OJHOM N3 ARYX HIH HECKWILENX paiio-
HOB I 10 BCEil paccMaTPHBAEMOI TOPPUTOPHN He OTMEYANHCH (KaTamorm
CHHXPOHHLIX HO3ACYILTHERX HeT).

(PparMent COBOKYIHOCTH ONMMCAHHEIX THIOB KATATOIGB B Hanboiee Ba-
raaanoil W ynoSuoil aua anainsa MaTpirdmodi opMe 18 MECTH 0CHOBHLY 3ep-
nossrx paiionos CCCP npusegen na puc. 75,

Caefryer noguepRAyTH, 9T0 ILIA BEUICJIEHHA TeHETHMECKN 0JHOPOJHEIX Tep-
puropuii (paitonos win pernonon) mo yexomasm n nponcxomaenun afderron
SACYIULTHBOCTH MOTYT GRITH HCHOALZOBANE OOBYOLE MOKAZATEAN THOA THPO-
TepMuIeckux KoaunuenTor WAN HEIeKCOR apupmocty. laa mamnx nmeneit
BOMOHO NPHMEHCHIE CTATHCTHYECKNX NAPAMETPOR Aas (yHEKIIN fit), nmen
B BILY, MTO HX ROTHTECTBENHBIC TPAJAIKE I VeTOlMNBOCTE MoryT paceMaTp-
BATRCH Kak ompejencnnble kpurepmi. Ha nnx nakmms kpurepues snisnercs
COXPAHHOCTE CTAMOHAPHOCTH NYACCOHOBCKOIO PACIIPE {eTe s,

[ana Doaee mrcokoro ypoena reorpaduueckoro ofobmennn meaaTeabEO B
KAYeCTRE MEPROTO NPHOMIGReHUS I YIPOLIeHTA ANAINA He BIIKTATE paiions
C MYCCOHHRMI I cpeIu3cMHOMOPCKEME THOAME KINMATHYECKOTO PEHHME, KO-
TOPEE XapaRTepHaYTCA PEe3KO B Pa#eHHoi PETVAAPHOCTRE VBIAMKACHE,
Has wxanmaTuuecknx ofaacteii NoJ00HOre THIIA HeoDXoIuMa COCUANBEAR Ka-
TANOTHIANNA JRCTPEMANABHBIX JeT.
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CHEXPONHOCTE 3ACYULINRRX J6T
B OCHOBHLIX paiiouax aepnoroii sonwm CCCP

OcHOBRBAACHE HA CBOJHOM KaTajiore sacymianewix det (eM. Tabm, 33), wu
COCTABNIN KATAXOT CHEXPOHHLX zacvx (Tala, 48),

Ilo marepranam aToro Katagora OBJIa NpoOusBeleHa oleHEa  ymwmm
NAOTHOCTH Pacnpe/ieieHAd CHAXPOHHLIX 34CVX, HOKOTODRE NPHMEPEl KOTO-
poit npexacrapaenm wa puc. 76, Jaa Janajmoii Cndupn — Kasaxcrama mai-
cMyM f(T) e Npuxognres ma =0 n =1, 1. ¢. Hanbfoiee pepOATHA CONpH-
ASEHHOET :ﬂll_':'.'[l].'ll.lHl:lH II]H:I-II.E'C{'-I.IH B 111'w||1-: MACTHX I:lH_‘;LHHIHII'ﬂ i]E'r]'[LI]HI
CIRETOMHO AN ¢ UHTePBASOM Tepoa 1O, B aroum CAVUIAL BRIOTIAGTEA LE'H'}I‘.IM],.’-
aa (41). Nan pnapwm ¥Yepanna — [Mosomsee magcumyM (1) e npuxoanTca
fHa 1=2—4 roja. Jlaa Soasmedl wactin reppuropun aeprosoil aonsl (T, e, cyM-
sa der napsl Exponefickan vepputopna CCCP — 3anazuan Cadnps n naps —
Cpepunnmii  perpon — Kakue-anbo jgpa w3 derwipex  paiionos Esponeficioi
repputopun CCCP) makcusmys cMemaerca B cropony enge DOJBIINX aHAYe-
uuii v (3=6 ger). KouTpoan peicAeHHBX B KATAXOre 3acVILTHEMY 1 Heda-
eynmumesx aer gan COCP smMpnoamen ma OCHOBE BOANYNH HOAeKCA VpOrHail-
moet # I'TH. Cuerema nsoannnii mapamerpa y=/-a, (rpe [ — nngexe ypo-
malimoetn n a, — nepeetiil Koadupunnent pazaomenun 'TK no ecrectrennsis
OPTOrOHAALHBIM (PYHKINAM) [JaeT BechMa HATHAJEYE OpPANHAINID NOJIA TO-
HEK W MOATBePHIaeT HalesKHOCTh Beidedenaux et (puc. 77).

H ']'i'lﬁ.'r. "';“ |1].‘ll!|.l-l:|,'l.it'l'li.'ll CEO T H L p!!‘ii}'.'IhTHTlll I:"I'JI'I'I!I‘I.'!TII."IJ;'!{'.“{II"! 'I[.IIE:IH].'[I_'."I'-
PHAANNN CHHXPOHHBIX 3ACYX B JBYX IO TpeX pPadlomax mo BCeH JepPHOBON
aone CCCP.

Han wombuenannii ¥Yrpanua — lopoarwse n enrpamspo-Yepaosemuag ob-
aactk — Cemepuntii Rapraz, yeaosno XapakTepuayoiix mMAPOTHOS W MepuH-
ANOHAABIOS PACTIpeeJeHle 3epHOBKIX pailoHoR Ha Kaponeiickoll TeppHTOpHI
CCCP, pasauite B napaMetpax Aoy W Toge YEASHBAET Ha 3HATHTEABHO GOMR-
UIVI0 CONPSGREHHOCTE B JHHAMHKE JacyOLTHBRIX ABIeHUN 108 Neproil napsr
JT0 B LEJOM COOTBETCTBYET o0INeill NpocTPaHCTBENHON OpPHCHTAINN 3ACYII-
AUBONR 30HEL (3aNA4]] — Wr0-3a0aj ¥ BOCTOK — cepepo-pocTor). lon mapu V-
panaa — Cepepnamii Kankaa n lHomomkee — Cerepumii Kankaa tanie xapak-
TEPHO CYWECTBeHHOR pazamune o0oNX DapaMeTpos, CRUJETEALCTRYIONES: O
DOJABRIIe CONpPAMRENHocT B aroM oTHOmenun Cemepnoro Kankaza ¢ paiioma-
v Iopomsna (ocobenno wanmvn), Tas wosmbunamun  [Mosoasise — [ent-
pansno-Yeprosemnan obmacts n Yrpanwa — enrpaasno-Uepnosemnan of-
JACTE TAKAE XaAPaKTepna HeCROabBRO foaee  TecHad CTATHCTHYECKAH CBAIL
Henrpaasio-Yepuosemuoii ofmactn ¢ paiionasn Hosoamsna.

CHEXPOHHOCTL 2ACYX B KAKMX-I000 JBYX N3 YeTHPEX 3ePHOBMX pailoNOR
na Esponeiickoii reppuropun CCCP B moboil nocaeponatensmoet obecnes-
BAGTCA NpH Te=0 JoT B HMeET MAKCHUMAALHOE FHATEHHE fne=0.3. Py usiman
f(T)cun AAA 9TOTO CAYUAA XAPAKTEPHIYETCH HECTAINOHADPHBIM TOTOKOM COOB-
TR 0 MOMKET ANNpORCHMUPOBATRCA JBYXMOJAJILHBIM pacnpeiesennes B RIS
auneiinoil womGmmammn (1) w (10). Hpu conoccrapaennm cunxpommmx 3a-
CYHIIUEBBIX JIET B Tpex pailoHax oandoisiies amaqenie IHTE [ RATA 00 % -noi
obecnedsennoct (9 ner) umeer mecro paa rpyonst Mosomssse — Lentpaas-
no-Yepuosemnan obnacts — Cepepawii Kapkas, a gan rpynnst Yepanma —
Mosossise — Henrpansno-Yepnosemuan ofnacts anavenne T,=16 rer.

B coAsm ¢ STHMH JAaRNHRMB MOGKHO CHHTATH, 9T0 HpakTHUecKas obecie-
WeHHOCTE CHHXPOHHON 3acyXu Ha Beell TepputopHu aepuoBmx paitonon Es-
poneiickoii Tepputopun CCCP pomwma poeturatees npu Tp=20 ner, T. e
o paz B 100 ger. Opmospemennsii oxsat sacyxoii ¥rpamsw, HMosoaswen w
Nasaxcrana pocturaercas wa yposne S0%-moit ofecnevenmocTn ojmm pasz ®
17 aer. Mosno cunrtath Takme, uro GOALMAA yacThk 2epuoboil sonwm CCCP
OXBATHEIBACTCA CHHXPOHHBIMH  JACYULIMBRIMH  ABICHUAME npu A.,=0155
(1/ron), 1. e. ¢ 50%-moii obecmevennocTLI0 ofuE pas B8 6—7 mer, a ma ypon-
ne 9% -noii obecnevennoctn — ojun pas 5 10—11 aer (cm. pue, 78, a, wpu-
pan 2). Oxpat 3acyxoil BCEX INECTH 3ePHOBHIX paiioHoB, T. e, DOAHOCTEI BCEM
Tepputopin aepaosoii sonst CCCP, aa nmocaenmme 87 ner ormewamca 5 pas,
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Pue, 76, DvHEKDNA DAGTHOCTE DACOPEIIeHEA [JIH NOTCPBATOR MOMIY IBYMA JFACYXAME

I damaguan  Cadaps =— KLAXCTAN; 2 = YHEpIWHL — osmsee; & — EponsfcEaf  TOpPHTODEA
GoLP dapaanan Calnps;, Assarckan TeppuTopna COCP — manmc-ando poa pafioma Enpomefoxof
Tepparopan COCP
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Pue. 77. Opmmanmg CHRXpOREO-AcYUINERX (1) B CHEXPONDO-TeRAc YL EEIX (2) ner
Hi OCHOBE TApaMeTpa ¥ JL‘:.'J, I'TK; rae [ — nRgesc YpomHanHOCTH, a4 — QI PBEI :I-:l:h:H’rT'l—
thumment pazaomenna I'TH no ccrecrnenmuy oproromaiemeiy fymmeas [Memeperan,
Baamenma, Hosnrckan, 1978)

i MAKCOMAJTLALE WHTEDBAT MOEIY OmuRalmmME  2ACYIIAHBLIME - TOJaMIl
(1924—1963 rr.) cocranua 39 mer. Caepopareasuo, Aia NpROIGReNNLIX OIE-
HOK SHAMEHHE Toss MOMer ObITH npunaTo pasasiv 40 romam npm amavennn
hrwn=0.06 (1/ron), T.0. B cpegneM Heckonbko Gonsme natm zacyx sa 100 mer.

Mo sarepmanay radn, 48 OMaN BEISMEHB TOJB, B KOTOPLIX 3ACYNUINBRIR
ABTCHMA He OTMOUAMNCE NI B OJHOM M3 NISCTH 3epPHOBHMX pailoHom, T. €. HMMe-
A0 MECTO HOPMAALIOS YVBAAKHeHHe mo Beeil sepHopoil aome (radm. 50).
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Tadanma 48

Karaaor cHEXPOHAKX 3ACYIANEEX JeT B pasasx paiionax sepuosoii sonm CCCP

Tepparopnm

Teparo Tope
1. ¥Yipamua = [Mopossne 18061 = 1976 rr, 1862, 1863, 15871, 1875, 1885, 1890,
1891, 1892, 1897, 1906, 1920, 1921,
160, 1034, 1930, 1946, 1050, 1054,
1957, 1963, 1968, 1972, 1975
2. ¥Vepauma — Henrpansuo-Yep- 18T1=1976G rr, | 1875, 1920, 1921, 1924, 1939, 19486,
He3eMEAH obaacTh 1950, 1963, 1968, 1972, 1975
3. Vepauna — Cepepawii Hanxaz {801 —1976 rr. 1801, 1892, 1807, 1906, 1020, 1924,
1946, 19530, 1959, 1968, 1975
4. Hopomase — Lenrpaasno-Yep- 187T1=1976 rr. | 4875, 1901, 1914, 1020, 1921, 1924
HOZOMEAHA 00IACTE 1931, 1930, 1046, 1950, 1954, 1963,
1967, 1968, 1972, 1975
a2, Ilosoosne — Copopami Ragkaa | 18011976 rr. | 1894, 1892, 1897, 1901, 1941, 1920,
1924, 1938, 1939, 1946, 1950, 1951,
1855, 1957, 19638, 17, 1063, 1975
i, Henrpuasuo-Yepuoaesuan ob- 1801 =1976 rr. | 1904, 1920, 1924, 1939, 1946, 1950,
AacTh — Cepepasil Hasras 1951, 1959, 1963, 1967, 1968, 1975
T, MocaepopaTedLEREL OXBAT M- 1861 —1976 rr. | 1862, 1863, 1871, 1875, 1885, 1890,
HEMYM ABYX H3 9eTLPEX paio- 1504, 1892, 1507, 1901, 1906, 1941,
HoR EBpomeiicKoil TeppaTopim 1914, 1920, 1921, 1024, 1931, 1934
CCCP (peo cRRXpoONHLIe Fojihs) 1935, 19080, 1946, 1950, 1951, 1954,
1955, 1957, 1058, 1963, 1967, 1068,
1972, 1975
B, ¥YeEpannaa — [Topousse — Lenr- 187T1—1976 rr, | 1B75, 1920, 1921, 1924, 1935, 1946,
piLao-Yeproasmnas oaacThL 1950, 1963, 1968, 1972, 1975
9. Yipanna — Hosoamwee — Cepep- | {801—1976 rr. | 1801, 1802, 1807, 1006, 1920, 1924,
el Kaeras 1930, 1046, 1950, 1957, 1963, 1968
1975
10, Moponese — [eprpaisoo-Yep- 1801 — 1976 rr. 1904, 1920, 1924, 1939, 1946, 1950,
HOHEMTAT O0ACTE — CoBe pHET 10951, 1963, 1967, 1968, 1975
Hankaa
11. ¥wpamna — Henrpainmo-ep- 1801—1976 rr. | 1920, 1924, 1939, 1946, 1950, 1959,
HOBEMHAH 00I0CTE — Cepepabii 1963, 1968, 1975
KHanreaz
12. Jepmonodi pernon Esponeiickodr | (8011976 rr. | 1020, 1924, 1939, 1946, 1950, 1963,
rappuropins COCP B meaos 1968, 1975
13 Banmaguan Cobupes n Arrai — 18851976 rr, 1845, {800, 1893, 1900, 1901, 1906,
Kosaxeran 1941, 1920, 1921, 1924 1927, 1930,
1931, 1932, !."Iﬂ-:r. iﬂﬂﬁ. 1940, 1943,
1945, 1951, 1953, 1955, 1059, 1!]'53.
1065, 1967, 1963, i".!'.l'ﬂ 1974, 1975
14, ¥epamuma — osomsse —damag- | 48711976 rr. 1871, 1890, 1006, 1920, 1921, 1924,
nan CnGupn 1963, 19068, 1975
15. ¥upanna — Mopoasee — Kazax- | 18851976 rr. {800, 1891, 1897, 1906, 1920, 1921,
CTa {924, 1039, 1957, 1963, 1068, 1975
16. ¥rpanua — Hopomkse — Cenep- | 1B01—1976 rr. | 1020, 1924, 1063, 1968, 1975
uetil Kankoas — 3anagpana Cu-
OHpE
17. ¥Vrpanaa — [Hopomses — Copep- 1891 — 1976 rr. 1804, 1807, 1906, 1930, 1924, 1930,
nni ankas — hasaxoTan 1957, 1963, 19638, 1975
18, Enponcilcian ToppoTop 1815—10976G rr. i522 {824, 1842, 1848, 1855, 1839,
CCCP — 3amagmas Cadnpn I571, 1906, 1920, 1924, 1963, 1963,
15975
19. AawaTcran reppuropna COCE — | 18851976 rr. | 1800, 1904, 1906, 1911, 1920, 1921,
MENAMYM apa paitoaa Eepo- 1924 1934, 1951, 1955, 1959, 1963,
neicroi repparopan CCCP 1067, 1968, 1975
20. SepHobad soHa, GOaRmaT Gacth | 18151976 rr. | 1822, 1824, 1842, 1848, 1555, 1834,
(P 18 1 M 19) 1871, 1890, 1904, 1904, 1911, 1530,
1924, 1924, 1934, 1951, 1955, 1959,
1963, 1967, 1968, 1875
21. BepHonar aoHa B NeTOM {801 — 1976 1, 1920, 1924, 1963, 1968, 1975




Tadmmmna 49

[Mapamerphl hoqy W To s CHUXPOHERE AACYX I8 LITATIEE paiiounax
aepnonoit sonw CCCE

TeppaTapRi [il?:-ll':'g;l] o, e
1. ¥rpauna — Hosomsee 0,200 0—1i0
2, Yupauna — LenTpaisno-teproaedias OB TE i3 a—10
5. ¥ipanna — Cenepuwil Kankaa 013 14-15
4. Topoamse — [enTpannAo-lepuosesmnas I acTh 018 10-11
5 Tlonowrsne — Cepepanil Kankaa 022 7-8
6. lenrpaasno-Yepuozesuan obaacTh = Comepuniin Kapkag 14 13=16
7. Isa (me MenLme) W3 HeTHPeX paitonon Esponefickoii Teppuro 0,20 i
pi COCCP » moboi B TR
8 Wrpauna — Honoasne — Ienrpaasmo-Yeprosesman ofiiacTs 0,42 16
g, Yxpanna — Hopwssse — Cepepanil Kanka3 015 14
{0, Tlonomene — Wenrpaasno-tleprosesmad obaacTh 013 19
11, Vepanna = Lentpaasuo-tleproaesnan obaacth — Copeprblil 041 15
Hankam
12. Enponeiickan reppuropua CCCP B ngao 0,08 20°
13. 3amamman Cadnps (Aavafl) = Kazaxceran {Cpequunsil pornod (53 g7
B IO
14, ¥epamna — Mosopsne — Janagran Cuinps o7 35
, 15, Vgpanna — Hopomene — Razaxcran 043 17
16. ¥rpauna — IloBoaskse = Cenepumil Kankas — Sauaaman Cabuph 0,06 30
' 17. Vxpauna — Hosomwee — Cepepunil Rankas = HaaaxeTan 0.13 17-18
18, Esponviickan Teppatopia CCCP — Sanagmas Cadnpe, GoaLWAA 010 20
NACTh JCPHOBGE J0ME
10, Asmatcran wacrn CCCP — Be Meukine anyx paitomon Erponeii- 0,16 10
croii gactn COCP, Gomanas 1acTh 3¢PROBOH JOHEL
o0, BOasman 9acTh acpuonoli soms COCP, TSI T A T BRI 0,15 13
pxpar sacyXoil n kommmanun N 12 ®w TacTh M3 M 1dm
yactTh M 12)
21, Jepronaa sona CCCP B menos 0, g0

# THAYCHENT TP Madux EHUAOPHAR, AR BEOTOPLX Tae AHPYTARIG © TOUIGETENE A0 3 J3eT.

Tabamua 50
Crojgmuii KATAZ0T HE3ACYILANDMX et B seprosoil some COLE

TeppaTopE oA

Esponciickan Teppuropun CCCHP 1882, 1803, 1894, 1846,
1502, ; 1012, 1913, 1915,
1925, ; 1933, 1935, 1940,

. 1945, 1950, 1958, 1060,
1966, 1971, 1973, 1974,

Aamarcran TeppaTopna COCP 1 5k, : . 1805, 1896, 1508,
{0, T . 1913, 1944, 1815,

1919, ; . 1928, 1934, 1937,
{405, . 1954, 1960, 1961,
16D, 1976, 1978
AepHoBAR BOHA B NEI0M 1865, . 1908, 1912, 1913,

1025, 1025, 1941, 1960; 1008, 1060,
1497




Puc. 78. HuTerpaanman mepoar-
HOCTE CHIXPONHBE 3ACYX 0 0 gal
SACYIIAMBEIX J0T (2] W WX cTa-
THCTHYECKAS DECTPATIOAADNA 70 [
1990 r. (46) aF

I — cupxpornmll  oxXpat  JacyXasm
anyx A METHPEX  AARIONLX
pafionon  Eppooefiewadl  Teppi-
o COCE,

2 = To Wi, Goanmel wacTil 3Epie-
sofl monw COCP;
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3a 90-mernmii nepwopn obmas cymma ger Oes sacyx cocrasmuia 18, 1. e,
naornocts noroka A=020 (1/rog) —oamo cofertie 3a 5 xer. Ilo eymecrry,
TAKAA TIOTHOCTE MOMKET PACCMATPHBATLCA KaK OTHOCHTEARHO pPeIKOE ABJIe-
nue. DyERnua UATErpaJbnoil BePOATHOCTH NOKAZHBACT, 9T0 Beanunna F(t)=
=) 9 pocturaerca B naTepsage 13—14 aer. Takum obpaszom, moasaecnue ove-
PeAHOTO HE3ACYIINBOrO TOJa B HedoM mo seeit Esponeiickoit u Aanatcrol Tep-
puropuay CCCP (cunxpoHRas HeaacyULIHBOCTL) MOMKET OMTL CApaHTHPOBA-
Ha B puTepraxe ne mepee 13 aer (e, puc. 78, a, kpusan 7). CraTuctuveckan
IRCTPANOIANNA [LTA PACCMOTPEHNMX BHIIE CAYIAES NOKAasaHa Ha pEe. 15, 6.
ITponenypa craTuernseckoli KCTPANIATINN PACCMOTPERHEIX CHHXPOHHBX SB-
Aernit ma Gammaiimue 5—10 ner suaua ua pue. 73,

Jlna namweTpanin IUHAMIKE CHEXPOHHBX HE3aCYUIHBRX M 3aCYIUTHBEX
JeT B Hed0M JUIA BCell 3epHOBON 30HE onNpejleleHa Takme CTPYRTYpa 3TOro
UMIYABCHOTO Hpolecca U Berucaena gyngnua naoronoetn f{t) paa nepexo-
0B W2 Tpex OCHOBHLIX cocTofmmit veawmmenns: «ls—at1s, els—a—1»,
at1ls—=e—1s u ¢—1s—e+1s, KoTOpan XapakTepHIOBATACE CASAYIONAMI 3HA-
geamamy (radx, 51).

Ioayuenuoe pacupejedenue CBHAETEIRCTBYET O TOM, 4TO Nepexoj B JBa
Npeiedbibix COCTOARNA YBAaKHeRNA + u — nupepcrapiafer coboil cayuaiinyio
CTANMOHAPHY 0 TOETEM0BATENRHGCTE MYACCONOBCROTD THIA, ““TEFE[HII] OTME-
TRTE, UT0 apyaesoiis nepexox (opm t=0) or ¢—» & «+», T. e. HENOCPEICT-
BeHHO OT CHOXPOHHON 3acyXH K CHEXPONHO HeaacyILINBOCTH, oTMeuagcs 4
paaa, a obpaTusil nepexoy — peero 2 pasa (peero 6 cayuace).

Ofofimenne JagEBX 00 TPYNONPOBRAM CHAXPOHHBIX AACYHLINBLIX JET B
Téx pailoHax, B KOTOPMX OHH OTMEYEHBI, NOKasaxo, 4To na Esponeicroi Tep-
putopur CCCP nMemT MecTo TOABKO deTHpe CAVYAA JBYXISTHEN TpyImHpos-
ki (Iopomine — Cesepunii Kapras) w ogum cayuail Tpexaerneil rpyoimmpos-
kit (Vepanpa — Ilonomiee). Jaa pafionos YVrpanuna — Hosomwse — Kazax-
CTAH OTMEYAKTCA JBe¢ ABYXJIeTHNe rpynnuposkn, a naa Esponeiickoii wactn
CCCP — Samannoii Cabupn — Toasko ofmonerame sacyxw. [las Soapmedi gac-
TH TEPPHTOPHH 3EPHOBOI I0HEI OTMEHAKTCHA TPH JBYXJIeTHHE pPYyNnupoBHH
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Tabamma 51

DyHRIIA NI0THOCTH PACHPEAEICHNA A0 RMIYALCHOTD HpOnecel
caxponno zacynLmpux (—1) w enNEXpoHnO He3ACYULIMRLX [+1) ner,
a TAKKG ACT ¢ AcHIXpounny yeaamnemnes (U)

- T . L2 {1 [t [ Ymono
oA u.-lul:.ﬁ?:a-n Paau ~.-.'L1:'-'|arrt Poau CAYUAED
1] i ] 1 10 |
i 4 i 1 11 ]
2 A T 1] £ i
o] 2 B 1] 13 ]
4 2 t ] 0 14 0

Tatamma 52

Pacnpeieacnne FpyOnnpoRok CHEXPOHEEE HCYILTNEEY 16T
B paBHEX paiionax sepropoil 300H, WHEAD CAYIACE

Tor ACT TONPAR
TopMETaMEA

i 2 3 % 5
1. ¥epanmn — IToBoaKne 1t 2 1 i 1]
2. Yrpanna — Ljparpaasno-Yepuosesnan ofiacth 9 1 0 0 0
3. Nopomese — Copopomil Hapkad 11 4 0 i 0
4. Nopomese — Henrpaasno-YepaoasMuman 00aacTh 10 3 0 ] i
5. ¥Yupauma — Cepepaniit Rangaz L 1 0 0 0
6. Janaguan Calnpe — Kasaxcran 15 fi 2 i U
7. Yepanna — Hopomsiee — Hasaxcran 8 2 0 0 0
8. Enponeiickas Tepputopus CCCP — Banagman Cu- 4 | 1] 0 0

Onps

9, Jepuonas 3oma (GOaLLAA TACTE) 20 3 0 0 0

JACYIIINBBIX JIET. CHHXPOHHOCTE SACYIITIBLIX ABIEHUH DPOIOIKETIRHO-
cTbi0 4 roga nogpaj m Goaee aa nepuon XIX—XX BB, ne oTMETEHA (rada.
52},

| Conxponnoets sacymanewx asaennii g CCCP,
CIIA u 3anaanoin Espone

Ha ocnose MpoBefensoll KATAMOTH3AME 3ACYLIIIUBLX JET COCTARICN CROJI-
. Al KATAMOT CHHXPOHHBIX 3ACYX JJIA 3CPHOBBIX PerHOHOB CCCP, CIIA »
; Janapuoit Erponst. Habmwpapmmecs 8 EsponeilcRoll 4acTi CCCP n 3anap-
moit Erponie cnnxponnble 3acyIiInBbie rofikl B3ATHL 34 NepPHOL, XVIII—-XX sB.,
T. £, 54 ODHLL MATEPBAN BPEMEHM, B NpeeIaX KOTOPOre CTATHCTHYMECKH Of-
HOPOJNEEL M0TOK CODBITHI JOKYMEHTHPOBAH AOCTATOMHO HAJEHNO0 HA obemx
repputopunx. Cunxponnsie B Asuarcroil wacTi CCCP n 3anajgnoii Enpone
aacynumesie ropu sa 1815—1888 r. saaTel 3 KaTaaora no Sanagnoir Cubupin
u AaTaw, Tak Kag ceejennd no RazsaXcTany oTCYTCTBYHOT (raba. 33). llo ma-
TepuasaM crogHoro Katazora (em. ralur. 53) paccunTaNLl IHATEHIH heum H Tog0
Wi CHEHXPOHHBIX 34CYX [0 COOTBETCTBYIONIMM TIPYNOaM 3epHOBRX PErHoioD
(raba. 54), CornacHo oToMy pacdery, CHHXPOHHAA JACYILTUROCTL B paitonax
COCP n CIIA (N 1—3) peime, wem 8 CCCP p 3anaanoii Expone (M 4—B6),
a mpakTHuecKas oDecleueHHOCTE HNOABJIEHIA CHAXPOHHO JACYUIINBOro  Tofa
B HepROil TPYINE 3ePHOBMX Pernonos {(CCCP — CIIA) poeTuracTes B 2HAYH-

rennio Gomee koporkoM unteprane Te. [lan CCCP (Goaniman 9acTh 3epPHOBON
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Tabanua 3

Karanor CHNXPONMHEY FACVILTNRREXY AT B JCPHOBREX [MErAaonax
COREPHOTO NOAYVINAPHA

dJepiopoll periscH Iepmon Toasr

. Enponeifickan TeppuTOpIa 1870—1076 | 1800, 1904, 1924, 1934, 1934, 1930, 1954,

CCCP - CHIA 1955, 1967
2. AauaTeKas TOPPUTO T 18701976 | 1874, 1890, 1894, 1904, 1940, 1924, 1930,
CCCP = CHIA 1931, 1933, 1936, 1939, 19565, 1967, 1974
3. CCCP = CIITA 18701076 [ 185K, 1900, 1925, 1934, 1939, 1955, 1967
4. EBponeiicKad TeppuTopia 1700—1976 | 1723, 1747, 1748, 1749, 1783, IT88, 1803,
CCCP — 3anapran Erpona Is22, 1842, 1855, 1859, 1880, 1885, 1892,

looG, 1941, 1921, 1934, 1938, 1959
5. AzmaTCKAH TepPRTOpHA 18151976 13221 1842, 1844, 1849, 1855, 1859, 1881,
CCCP — Banapman Espona 13?1}, 1874, 1881, 1893, 1906, 1911, 1921,
023, 1947, 1050
. CCCP — 3anajguan Espona 1315—197¢ | 1822, 1842, 1855, 41850, 1906, {011,
1921, 4959
7. Jamagnan Espona — CHIA 1870-1976 | 1874, 1B8T, 1904, 1934
&, Esponeiickaf TepRITORIR 5701076 | 1934
COCP — CHIA
9, AamaTckad TepPPHETOPHEA 1870-1976 | 1878
CCCP = 3apagnan Enpomna
10, CCCP — 3anagnan Espona — | 1870-1976 | Hu oanoro enuxponuord roga

CIIA
41, CIMA — Enponefickan (nam 18701976 | 1874, 18590, 1894, 1901, 1910, 1924, 1930,
AsmaTckan) TeppATOpIA 1931, 1933, 1934, 1936, 1939, 1954, 1955,
CCCP 1967, 1974
12, Bananman Enpona — Espo- 1815—1076 | 1822, 1842, 1844, 1849, 1855, 1859, 1861,
neitckan (wam Asmarckon) 1870, 1874, 1880, 1881, 1885, 1892, 1893,
TePPUTOPHS CoCP lgog, 1914, 1921, 1923, 1934, 1938,
(Mg + M5 1947, 1959
13, CCCP — CIIA mam 3anan- 1515-1976 | (822, 1842, 1855, 1859, 1890, 1004, 1906,
wan Enpoma (M3 + M 6) (Hd, 1831, 124, 1931, 1939, 1943,
1'.!5'.'. {1967
14, Cupxponnue rogn (822, 1842, 1844, 1849, 1855, 1859, 1861,
(N 11+ M 12) 870, 1874, 1880, 1881, 1885, 1800, 1802

4803, 1894, 1901, 1906, 41910, 1941, 1921,
1923 1924, 1930, 1931, 1933, 1934, 1936,
{938, 1930, 1947, 1954, 1900, 1950, 1967,

{974

15. Bee cHEXpOHNEME TOIL 1822, 1824, 1842, 1844, 1848, 1840, 1855,
[(PET+ 11+ 812, a 1859, 1BG1, 1870, 1874, 1874, 1880, 1881,
Tarse M 20 ga rada. 48) 1885, 1887, 4890, 1391, 1302, 1893, 1894,

1897, 4901, 1904, 1906, 1900, 1914, 1921,
1025, 1924, 1930, 1934, 1933, 1934, 19346,
1038, 1939, 1947, 4951, 1954, 1955, 1959,
1963, {1967, 1968, 1974, 1975

# Jaern W AROee OTc MOPRAHOBES HOoMepa R0AMGMNANHA 30pHOBLRYX DETHOHOR, MPNHATHE D mmmpodk
Taiamnme,

gons) — CIITA n CCCP — Banagman Erpona BeJnyMBsl Ty COCTABIAKT COOTHET-
creepno 20—25 u 40—45 xper. ChegoraTedbno, MOGKHO JYMATH, MTO CONpHA-
JREAHOCTE aTMOC(hepHBX NPONEccOR COBEPHOTO NOIYIIADHA, NPUBOIAIINX K
SACYILTHEMM ABIeHNAM, BEHpaKena pease una rteppuropmn CIHIA w CCCP,
=gy B Janaanoit Eepone,

Ha 22 sacymampsix Jet, nMermux smecto wa veppuropun CIIA sa 106-
aeranit mepuog, 16 okasaxmcs cuaxponnsyn ¢ nadmogasmuamnca win ma Es-
poneiickoir, o #a Aamarcekoil repputopnn CCCP, nan na obenx atnx teppn-
ropuax oauoppemenno (Ne 11). B 3anapgnoii Espone sa moeTpyMenTaabubil
sepiog (XIX—XX Bp.) cHUXpONHEE TOJAE € 3ACYILTMBRIME ARTeHHAMH OTMe-
waanch aums B 18 caywanx na 40 pabmwopapmnxcesa B sepuopoii aome CCCP.
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Tatianua 54

Hapamerpu Roqy B 1o 50 CHHXOUNBX SACYX B PASHWX 3CPHOBMX PETHONAX
CEREPHOTD D08 YINApHA

ToppaTopes Feun, (1/rom) To, 80 feT
1. Enponeiickan repparopus CCCP = CIIA 010 15—16
2, Aamarekan Tepputopas CCCP — CIIA 0,13 13-14
4. CCCP = CITA 0,08 H=25
4. Esponeiician teppuropun COCP — JanagEan Enpona 0,07 2628
3, AsmaTeras Tepputopua COCF — Sanagnan Erpona (0 20—-24
G, CCCP — 3amaamnan Enpona 04 all—45
1. Junapnan Espona — CHIA L0k 30
8. Esponeciickan reppuropnan CCCP — Samagsan Enpo- 001 -
ma = CIIA
4. Aamarcean teppuropus CCCP - Janagman Erpona — 0 -
I A
10, COCP - Sanaamas Espona — CIHA =i -
1. CHIA - Esponetickan (wrm Aamaroknn) TepprToprs 0,15 15
LA
12, danajman Enpona — Esponeiickas (man Asparckan) 11 11-12
TeppaTopHa CCCP
13, CCCF — Banaguan Espona wm CIIA 011 12
4. Conxponmwe rog (M 11 + M 12) 0,22 -8
15, Bee cnuxponntie oy (20 l £]

Caenyer takme ormernth BECLMa peIkne cOBIAJCHNA 3ACYILTHEMX JeT s
napu 3anagman Espona — CHIA — geero 4 roga sa Gomee wem 100-mermmii
HETEPBAT IPH To g9, OPUENTHPOBOMNG coCTABXMOMEHR 30 et

Taxuwm ofipasom, remerngeckan crmzn aTMocepnx nponeccos, ofycaoBan-
BAWIEX PopMuposanmne Jer ¢ nedninToM ocaikon BEreTAlHOHHOrO Nepioga o
JanagroenponeiickoM pernone, exabo NpoOABIAETCA Kak n CepepoaMepnkan-
CROM 3epHOROM IOACE, TAK N B sepHosoil some CCCP.

Jan Teppuropnassamx KoMGHEAmIE N3 Tpex pernounor (raGa. 53, N 8—10)
OTMEMALTCH NOHIGKeHNe IOTHOCTH HOTOKA CHHXPOHHBIX 3ACYILINBLIX JeT 110vy-
Tl HA NOPANOK (T. e. NPONCXOANT pesroe npocensanme cobbITHIL), a qam Beex
HETHIPEX PETHONOB, T. e, A 3epHoBoil sonm CCCP (ee Esponeiickoit 1 Aanar-
CcKoil wacteit) — 3anaguoit Esponst — CIIA me orsevemo HIT OJHOT0 COBIaje Hism
3a nepuwog 8 106 ner. Musimn caosasu, roobaasnan CHHXPOHHAA 3ACYILTHBOCT,
ROTOpan oxpaTeBaga Ol BCe BaKHeIIHE BHETPOMIYCCKNE W BHeMYCCOHHBI®
SEPHOBLIC PETHOHKL CEBEPHOTO NOXYIIADHA, HMeeT BOAHIRHY Toss=1/Acus=>100
AeT. ITO 03HAMALT, UTO B VCAORMAX COBPEMEHHOID KINMATA NogobHAR CHTYVA-
s ¢ obecneveEnocTsio B 50% Mo#eT BOSHNKATL pese uesm oaum paz g 100
neT.

CymecTeenno wnas gaprina mabaogaeTes § MHHAMIIEE CHHXPORHEY 3aCVX
B KaEux-nubo apyx permonax (n KOMOHHAIHE CORBSTCRIIT — sapybeRumit), Bag
9T0 BEITERACT W3 amaanaa tadm 54 (N 14). ITpw epepneit vacrote Taxnx cin-
XPOHNKX 33CYX OAHH pas B 5 ’Met ux 90%-nag obecnevennocTs MOCTHIASTCH B
nutepsage 7—8 mer. Beawauna F(1) man CYMMBI BCEX CHHXPOHHBIX 3aCYX, KO-
TOPaA xapakrepusyer ofecneyenHOCTh MaKCHMAIBEO BOIMOMEHO COROKYITHO-
CTII IX B 3CPHOBEIX DErHONAX CEBEPHOrO NOAVITAPIDT 34 nocaenaue 160 ger
(cu. Tabm. 54, N2 15), cocTanager B aroM cayqae 90% npw 1,=6 aer. Ilo ctoxa-
CTHIECKIM DapaMerpaM mogodHam CHTYAIHA OKAIMBASTCH DBECLMA CXOMHOIT ©
AHATOTHAHOE nboproil mo UETHpEM 3epHOBEIM paitonaM Erponeificroii Teppi-
Topun CCCP, 7. e. pas permonaiasnoro yposua (em. Tada. 49, M 7).

[Tapasmerpusamua CHHXPOHHBIX 3aCYX MOHET 0OKARATHCHA TOTeIHob MNP Bhi-
ABMTEHIT YPOBHA JOCTOBEPHOCTH NX JOKYMOHTAINN 24 HCTOPHMYIECKI mepino;.
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D70 XOPomIo WATNCTPHPYETCA CPARHERHEM KATAA0ron sacyuanssx aer » Espo-
neickoit wacte CCCP n 3anagmoit Espone 3a XIV—=XX sa..

ﬂ'ﬂh.‘l:l.'?lli' I’:'Efnll.l LTooeTiie |}‘I1:‘:'|‘:..II.I:I
1I L} |I | §
X1V LA RVINI 0,06
XY 0,03 XX LET ]
xvi .01 XX o7
XVII i1, (M

Hag suans, mepinog XIV—XVII se. peako oTauvuaeTea oT Tpex nociejHny
CTOJAETIN, KOTOPEIE MBI ONPEACTILII BHIE KAK WHTEPEAT ¢ HaJIeHRH0I T0KYMel-
Tamueii: A8 Here NJAOTHOCTH HOTOKA CHAXpoRnkX sacyx O,06—0U5, npuvem
aa XX B. BOTWYNHA Ay, AdEe miwe, e 3a XIX 8. 3a nepewe e 400 zer or-
MEYEHO BCerD ‘!L!T!I"“.' [!LII!II]'LI'IJII:L-[K ::al_{'}'l][.‘l]l]lhl?ﬂ O JLA, H.'-I'l"t'-Tl_‘ C T ﬂﬁllﬂ[llHE'T
Ha cebi BHUMAHNE HEKOTOPOe YEeauuenne Aoe B XV B, OH0 MoMer caysuTh
ROCHEHHEIM NPHEZHAKOM TOro, 9T0 OOHADY:ReHHOE BBIIE YIJOTHEHNE NOTOKA
cobrTii 33 nepuoy 1360—1475 rr. no kaTasory sacymanpsx aer B8 Esponeii-
croit wactn CCCP (em. rada. 35) ofycaoBieHo eCTECTREHHBIM ROZpacTAHNEM
SNCVIIAHBOCTI B DTOT MUTEPEAL BPCMemRN.

JnpaMuka 3acyx 0 EANMATHYCCKNIT MOHNTOPRIP

B sakmoueHHe KOCHEMCH elje oJHOr0 aclerTa u|1m‘i.1mu-1 KANMATOAOI N
gacyx. OBmas 3acynrinpocTh KINMATA ARIAETCH Bazimeiined npnunnoi gop-
MUPOBAHIA APHAHLIX I NOAYAPHIALIX 300 Ha aeMuoM mape. B nocIejHee Bpe-
M DOABIJNCE NPHAHAKN TOro, 9T0 NPOIEce apiuisaminy npuHnMaer raohaik-
HbLil XapAKTep M HMELT TeH/ICHUNID K YCUIeHIO, YT0 BEPGKACTCA Npeskile pee-
ro B NOCTOAHHOM COKpammeHmn  o0padarTeBaeMplX  CeALCKOXOFANCTREHHBIX
TeppuTopiii 3a cuer pasananex opu onyerennsanna. Tak, manpusep, cor-
aacno MaGGyty [Mabbut, 1977]), 8 CPeHeM 34 TOJ COOTBETCTRYIONINE raobaib-
HBle noTepn onenuBanTcA seamanaoil or 50 go 70 ree. wxm . Ectectenno, poa-
HHEAET BONPOC, ABIACTCH AN 3TO HPedie BCero n-'r;malwlnum CHETEMATHYOC KO
Tui_uﬁnlu:l:—npurpcm:umrmuwn SACYILITHBOCTH COBPEMEHHOre REANMAT.

Hanbonee peakis BHIpazkeHieM 3TOr0 AMICHNA HECOMHenHO OblTa MHOTO-
aetuas Karacrpodumeckan sacyxa g Cypano-Caxensckoii sone Adpiukn 5 KoH-
e 60-x — pavane T0-X rofop, NpUBeIIAN K THHRSILM DHOHOMUYSCEEM ITOCTE/-
CTBUAM B pijie afpuEANCKNK cTpan sToro pernona. 3a 5 aer okoao 20 e, ku®
FEMETBHMX YIOIuil NPeBpaTiINch B NYCThHK, RaumMartonorugeckuil acnest i
MeXAHNEMBL 2TOH 2ACYXH HeoJHOKPaTHO oDCYIaAnch, H OCHOBHON BRIBOJ CBO-
IMJACH K TOMY, WTO 9T0 ABJICHIEE BCe-TaKn He JOJUKHO PACCMATPHBATLCA KK
TEHAEHINA K NpOrpeccupyomesMy BoapacTaHini BOTECTERHHOH SacyILANBOCTH
KAMMATA B THX paiioHax, a cKOpee KaK MCKTOUNTENLIO PesKuil KAnMaTiie-
cknii awerpemym [Landsberg, 1975]. Ilpn orom ero ycwrenuw, mecoMHenno,
CHOCOOCTROBAAN “HCTO AHTPOIOTEHHBIE TIPHYMIHB, B 9ACTHOCTH WHTEHCHBHOO
I HEYHOpAAoueHHoe cROTOROACTRO, HBrenna nopodHOro ¥poBHA OTMEYATHCH
B VEazanmod persone Adpnkn jade aa nepuoj 0THOCMTEABHO KOPOTREHX pA-
nos matmogenuit n B XX g, nonropannck asaqw [ Hidore, 1976 ].

l]puml.ulu.aupnusmnm, HAMIT BBINIE MATEPHAAR! 10 CYMECTEY COMMACYIOTCA
¢ MOOGHOI TPAKTORKOI, NOKAZMBAA Ha OpUMepe ropazgo Godee IAUTEILHBIX
paAnos BabARZenull BOIMOGKHOCTE CTOXACTHMECKOrO MOABJIEHIA TPYINNPOROK
JACVILIHBRIX JIET, KOTOPBE CONMPOBOAAAINTCA N Haubogee AHOMANBHEIMH To-
MAaMH.

CroxacTHdeckan ocofeHHOCTh NPOCTPAHCTBENHO-BPEMEHHON [JNHAMEKE 34-
CVHLTHBMX ABRTeHN oTpamaet (uanveckyw npupony arsocdepaoro yoaamne-
HIA KaK ofuoro ms manfotee AafiibHBX SAeMERTOR KInMata, o0Jagamniiero
CROICTRAME MaRpoTypOyAeHTHOCTH, JTa BAMHAA redHernyeckas ocodeHHOCTh
KANMATA HNPHBOANT K ABOHKUM HOCAEICTHIAM,

Ilas cpapEnTENBHO OrPAHNYMERHMX Treorpauuecknx perdoHOB BOAMMEAET
OPOCTas NYACCOHOBCKAR NOCARIOBATENLHOCTE 3ACYX, NOIMHHARNIIAACA BechMA
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FHECTROMY M HEREITOQHOMY 1A CeNLCKOX03AIMCTEENHOro NPONSROICTEA IPABILTY,.
A MMEHHO, 4HANGONE: JACTO ¢ HYJAeBBIM HATEpBasoMy (emeroqno). Ta e 3ako-
HOMEPHOCTE COXPAHAGTCA B 3HAMHTENAbHON Mepe N B OTHOIICHHN NOCIeI0BA-
TEALMOCTH CHAXPOHHBIX 3ACYNIANBHX ABACHUI, €C/AH PACCMATPHBATE HX B B
CYMMBEL JeT A J00KX KoMONHALHE 3epuosmx pernomor, Qnuako NpH Oepexo-
Ae Ha Dogee BLCOKW panr reorpafmyeckoro ofofmenna (BnaoTe o cydrao-
BaALHOrO YPOBIA) CTATHCTHMECKAR HEAABHCHMOCTD OT/ACABHEIX PAIOE TPHEOLIT
K TOMY, 9T0 peayabTHPYIONIHI cHuXponnstl aduhekT aacyuransoctu oo BCEMY ce-
BEPHOMY NOAYIIAPIID Pe3ko CHIMKASTCH, HPEeOATCTEYA TEM CAMBIM TOSRIEH
XOTA M Dojlee pefKkix, Ho ropasno Gojgee oOUIMPHLIX KAINMATHYCCKUY AHOMATIG
VBRI HEH .

JT0, HA HANI BARAAN, TAKIKC MOMKOT HBIATLCA OOPeNeeHHMM CREeTE h-
CTBOM B NOJLAY OTCYTCTBHA KaRO-AN00 LINTeALHol TenIenumy ecrecTReNIOr.
HPOMCXOMRICHEA, KOTOpafg coocobeTROBAIA BRI nporpeccHpyomei rnofaibuoil
APHARIALME B YCIOBHAX COBPEMEnHOT0 KanMata. B 1o ke mpess obuapy:kenne
KaKuX-1n00 TeHJeHUHI Bapymenus nofobnoil cTaTHCTHICCKO VETOIMUBOCTH
camo mo cebe OPeACTABNACTCH BAKHEIM ¢ TOUKH JPEHHA KINMATHUCCKOTO
MOHHTOPHHTA.

Fak Gb10 TPORATCTPHPORATO BEIINE, B HO3IHEM FOJOIEHe N5 Nepexofa K-
Dojee 3ACYNUIHBOMY KANMATHICCKOMY PEmInMy (cyDfopeanbHoil 3M0Xe KAmMa-
ra) moTpefoBANCcA BECHMA JUIHTENLIEIL OTPE3I0K BpEMenll — HeCKOALKD CTONe-
Thii. B pesyantare CKOPOCTh HApACTAHMA MHCAA4 SACYILIMBEIX JeT B ITOT I1e-
puog cocrapuaa 1—2 roga 3a 100 aer. Takue nasmenenna AemarT B npejeaax
TOTHOCTH MOHMTOPHHAra COBRPEMEHHOIO KANMaTa, mo Kpaiimeii Mmepe B npemeaax
MHETPYMEHTATLHOM TepHoILa,

Opnako Boapactamwiee TeXHOreHHOe BOZeilcTBNe Ha arsmochepy MoKeT
NPHBECTH K 3BOTIONNE EIHMATa B 00PATHOM HANPABNEHNN — BOIBPALICHID K
YCNOBHAM, B HEKOTOPOI Mepe aANAMOTIMTHEM YCI0RIAM A09TBEPTHIHOIO HepHo-
aa [Bymmko u ap., 1978; Byawro, 1980; Energy and Climate, 1977]. Omuns
13 KApAHHATLHMX reorpafiieckiox nocaedcTRIN (HIIAEMOT0 NPOIEcca MOMRET
OBITH COKpAINeNHe IAOWE@AN COBPEMeHHOr0 OJIeIeHenN B BRCOKITX HMIHPOTAX
(BOIOTH M0 MOAROTO OCBOGO TEH T axpaTopun Cenepuoro Jlegonnroro oxeana
OT JAIAHOTO NOKPoBa). 10, B CBOID OUEPEL, ViKe Ha OePELIX HTANAX YHKa3aH-
HOTO NPONECcca OnpefetenHbiM o0 pasoM oTPasnTeH Ha TeHJeHOIAX I CTPYETYpe-
JACYIITHBOCTH KANMATA B YMEPCOHEX MIPOTAX, NPHYIEM 3TH TeHJeHIHN CMo-
FYT DOCAYMKATE BAKHKEM TPOTHOCTHISCKIM IPH3HAKOM ero nepecrpoiiki.

Caegyer nojuepkuyTh, HAKOHEI, MTO B pazpafoTANHEIX HeIABHO OCHOBAX
rmuMariieckoro monnropinnra [Hapasas, 1979) sasknan poan npuaaeren sui-
JAeJenN0 AHTPONOre ol COCTARAANMEN NIMPHONNA rIODANRHOIO KANMATA,
Han ororo npepaaraercsa coOTROTCTBYIOMAA CHETEMA METEOPOIOTHYSCKIX WHIH-
RATOPOR — PaHaliioHHEX, ONTHYECKHX, a3PO3IBHLIX, KOTOPEIE BENIOMAIT
aeodxopuMy0 nadopmammo. MogyeprusaeTea, 9To J0KATLHER apperThl Jerve
BRIABTAKTCA N0 CPARACHHID ¢ KPpYOHOMAcITAOHEIME, a4 Tesm Goaee raobadLabi-
MH B IIWIADHBLY IMUPOTAX STH H3sMeHeHIA PO A BJARTE A foaee YeTEO 10 Cpae-
Henno ¢ yMepennsiyin. Henoakrzopanue ganneix mo AEHaMuke HKCTpeMalbHBX
KAHNMATHYSCKAX ARTERNI, 0 HATICMY MHEHHI, TAKHe MOGKET OKA3aThCA Heoh-
XOMUMBM  DAEMEHTOM CHOTEMBl  CAGHGHNA 38 IBOIKINCH COBPEMEHHOID:

KIHMATA.



JARJIOYEHHE

Anamua MHOrOZeTHEIl JIIHAMEKN KIMMATIUECKUX DKCTPEMYMOB B Kodeba-
HUll YposKaiinocTH 3epHOBMX KEYALTYP Ha OCHOBe TEOPHE CAVIaHbIx I polec-
COB O3B BRABNTE M olODIHTE HX XAPAKTEPHBIE CTATHCTHYECKHE-
CROMCTEA, YCTOMIUBO UPOABIAWIINECH B YCAOBUAX COBPEMEHHOMO KINMATA.
Muoromernan KauMatoolycaoBIenEan HaMeHIHEOCTE VpOHaiHOCTH R pace
CMOTPEHHBIX 3EPHOBLIX PErHOHAX XapaKTepHayeTesd NPOCTO cTATHETHYeCKOL
CTPYKTYPOif, KBAIMCTAIMOHAPHOCTEID NPOIecca I NPeodIalanueM B HeM pPesko
BRPAHEHHBX BEICOROYACTOTHRY uraon (2—6 xer),

Ananuz BIAUMBBEIX CTATHCTHYECKHX XapakTePHCTHR [AAA ABYX reorpadu-
TECKIX PerdoHOl ¥RAILBAET HA OTCYTCTBHE SHAMNMLIX CBA3eH Ha Beex Xapa-
KTCPHEIX qacToTax, Damnmm cBoiicTBOM MHOTONeTHHX DPAAOB HHAeKCA Ypo-
IRAMHOCTH, KOTOpoe HeoOXOAHMO YYNTHIBATL B NPAKTHYECKNX ONeNEKAX,
HABIAETCA X ACHMMETPHYHOCTE — YEAOH B CTOPOHY OTPHIATEALHBIX OTHIO-
Hemnil, dror H{i}lli}ll!‘]{l", I{EITI'.IF.IJ;l:ﬂ ME NPpelI0RHIE HAZLBATE JIEROMIICHCAIIROH-
HEIM, NPHBOANT K TOMY, 4T0 B CEBEPHOM NOAYIIADHE HOTEpPH 3epHOBOE npo-
AYRIEI 13-3a RANMATHYECKHX BOSAEHCTBRIl BOCHOAHAWTCA Xmms ma S0—00%
a3 cuer Jger ¢ GAArONPHATHHIME YCAOBEAME (10 OTHOMEHNID K HeKOTOPOMY
CpeflHEMY YPOB