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The regime of some climate-forming parameters-vertical distri-
bution of temperature and water contents in the free atmosphere, the aero-
sol and ozone content in the atmosphere, and of reactivation and soil sur-
face temperature over the territory of Georgia is discussed along with their
variability on the background of contemporary global climate warming.

The monograph is intended for researchers interested in the re-
gional climate regime and its changes.

PaccMOTpeHbl HCKOTOphIE KABMaTooOpasylowHe napaMcTphi-Bep-
THKATBHOC pUCNPEAC/ICHHE TEMNEParypbl H  BIArocoacpxaHuHe H
csoboanoii arMocdepe, coacpxaHHE B aTMocdepe adpoloneit K 030HA,
pagMauMd W TEMNCPAaTYPHBHi PCAHM MOBEPXHOCTH  [0YBBI-H HMX
HIMCHYHBOCTb Ha TCPPHTOPHH I'Py3nn Ha doHc rno6anbHOro NOTCMACHHA
KJuMarta.

Knnra npeaHasHayera M4 NHU, HHTCPCCYIOLIMXCS BOMPOCAMH
PCKHMA PETHOHANLHOTO KTHMATa H H3MCHYHBOCTH ITOTO PEXHMA.
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SUMMARY

On the background of climate contemporary global warming, in
some regions of the earth process of cooling is observed. Georgia's terri-
tory is one of them. Along with warming in Eastern Georgia, in Western
Georgia the cooling process has been dominated almost for a century. The
passing from warming to cooling (or vise versa) is not a gradual process.
In the zone of warming, at the cooling border, a sharp, narrow cooling
stripe is distinguished as a warming one is observed in the cooling zone.

The present work deals with regime characteristics of 6 climate de-
termining parameters (temperature and water content distribution in the
free atmosphere, aerosol and ozone content, radiation and ground surface
temperature) and their territorial and temporal variation.

To determine the regime or the state of regime variations of above
mentioned parameters, actual data of hydrometeorological network avail-
able in Georgiu or separate large scale expeditions have been used.

The peculiarities of air temperature vertical distribution in the tro-
posphere, regional variability of these characteristics, diunal variation,
sustainability of inversions and the impact of cloudiness upon free atmos-
phere temperature stratification are determined.

Absolute humidity vertical distribution regularities have been stud-
ied and presented. In particular, therc have been studied and presented ana-
lytical relation between absolute humidity surface layer value and its verti-
cal distribution, absolute humidity vertical distribution diurnal and seasonal
variations, the impact of cloudiness upon absolute humidity vertical distri-
bution. Peculiarities of varialion of absolute humidity vertical distribution
in 1940-1990 are defined.

Acrosols represent one of the main sources causing the climate
change, observations on which were started only in the middie of the 20-th
century. The level of atmospheric pollution quantitatively has been deter-
mined by means of defining the regime and changes of atmospheric aerosol
optical density have been determined by optical and meteorological
method, worked out in Georgia.

The impact of solar radiation duration and wind velocity upon
aerosol optical density have been studied, relation of atmospheric aerosol
optical density with main physical parameters, determining the state of the
atmosphere for their further use in aerosol territorial interpolation is exam-
ined. Maps of distribution of atmospheric aerosol optical density over
Georgia's territory in various periods have been worked out.
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In the sun-atmosphere-earth energetic system, ozone content in the
atmosphere plays an important role. Observations over ozone overall con-
tent and its vertical distribution have been conducted in Georgia for years.
Having used the observational data available in Georgia and abroad, ozone
vertical distribution regulations in Georgia and their variations, caused by
the impact of atmospheric processes upon them, have been determined.

Radiation regime of surface layer and adjacent atmosphere has a
direct impact upon climate formation and preservation of its balance. Ob-
servations upon both short-wave flows-(direct and scattered radiation en-
ergy, reflected from the surface) and long-wave (surface layer effective
radiation) have been conducted for more than half a century. Regime of
radiation flows and the pattern of their variability in Georgia have been
determined on the background of contemporary changes by means of indi-
cated observation data.

One of the main parameters of climate change assessment is the
state of the regime of surface layer temperature field and its tendency to
change in the direction of warming or cooling .

A complete pattern of the state of ground surface temperature field
regime peculiarities and of its trend to change have been studied and pre-
sented by means of ground surface temperature observation data, available
in Georgia.

Seasonal maps of ground tempcerature field variability over Geor-
gia's territory have been worked out.

In addition, it should be noted that investigations of the regime
and changes of some climate parameters, presented here, have been con-
ducted to fill those gaps. which were revealed by the authors of the present
work while working out the climate change energy-balance model.
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TNPEIUCJIOBHE

Ha ¢done cospemcHroro rnoGatbHOro NOTEMICHHA KNHMATa B
HEKOTOPHIX PCTHOHAX 3€M/IH MPOMCXOAMT NPOMECC TOXONOAAHHA.
I'py3Hf OTHOCHTCA K 4MCJHy Takux pervoHos. [lapannemsnHo ¢ no-
TenicHueM B BocTounoit I'py3un, B 3anaanoli €& yacTH NoYTH B TEHCHHE
LENIOTO CTONCTHA HAET mpoliecc noxonoaawns. [lepexon ot norennexus
K noxonoaanuio (unH Ha06OPOT) HE NPOHCXOAHT noctenenno. B 3oHe
NOTEIUICHHA Y [IPaHHUbLl TOXONOABHHA BhICAACTCA Y3Kas nosoca
PC3IKOI0 MOXONOAAHHA, 8 B 30HE MOXONOAAHHS, TAKKC Y rPaHHLEKI,
BBIACIIACTCA 30Ha PE3KOro NOTEMNCHHA.

B HacToswed KHHMre PacCMOTPEH PCKMM LUECTH ONPEACIIAIOLUX
KJIHMAT NapaMeTpoB (pacnpeaeieHHE TEMNEPATYPhl H BIAIOCOACPXKAHAA
B cBODOJAHOM aTMOC(Epe; coacpXaHHE aIpo30NchH H 030HA; paaMauHs H
TeMnepalypa MOBEPXHOCTH MOYBK) H HX HIMEHYHBOCTDb MO TEPPHTOPHH
H BO BPCMCHH.

Jina onpeaencHus pokMMa YKA3aHHbLIX MaPAMCTPOB H HX I3MCHYH-
BOCTH  HCMOJBL30BaHR  JlAHHBIC  CyuiecTByouweid 8  [pysun
l'HIlpOMCTCOpOIIOI'H'-ICCKOﬁ CCTH W HaAJCKHDLIC Q)BKI'H‘ICCKI‘IC J3AHHBIE
OTAC/BHBLIX KPYNHOMACIUTAOHBIX 3KCNCAHLHIA.

YcraHoBneRn 0COGEHHOCTH BEPTHKANLHOTO PACTIPCACICHHA TeMne-
paTypel BO3ayXa B Tpomocd)epe, perMOHanbHAf H3MCHYMBOCTbL ITHX
OCOOCHHOCTCH, CyTOYHHIC BapHalMH, YCTOHYHBOCTD HWHBCPCHH M
BIHAHHEC O0Na4yHOCTH HAa TEMNEpaTypHyw crpatHduKauuwcsobonHoi
arMocepel. U3yucHbl 3aKOHOMCPHOCTH BEPTUKATLHOTO pacnpeacieHus
abconOTHOH  BNAXHOCTH  BO3Ayxa. B wacTHOCTH, YCTAHOBNEHhI:
IMITMPHYECKAS CBA3b MOXKIY NPH3IEMHBIM 3HaYeHHEM abCcOMOTHOlM
BADKHOCTH BO3AYyXa H €€ BEPTHKAJIbHLIM PACNPCACAEHHCM,; CYTOUHBIE H
CC30HHLIE BAPHALHA abCOMIOTHON BNAXKHOCTH; BAHAHHE 0ON3YHOCTH Ha
BCPTHKaNbHOC pacnpeiencHHe aGConOTHOR BAAXKHOCTH. BhIABICHR!
OCOOCHHOCTH HM3MEHCHHA BCPTHKAJIBHOIO pacnpeiencHus abconoTHOH
BARKHOCTH B 1940-1990r.r.

OnHUM W3 OCHOBHBIX NapaMeTpoB O0YCNOBIHBAIOLIHX H3IMEHCHHE
KJIHMATa ABASETCA aTMOChepHme asposonu. PerynspHbic HabaoaeHH 3a
HUMH M HawaTel JiMwe nociae cepeannn XX seka. PoxxuM yposiis
aJjpo3ONLHOrO  3arpssHelins  aTMOChepm M €ro  M3IMCHYMBOCTH
ONMpPEAENANNCL MO JaHHLIM 00 a3p0o30abHOH ONTHYECKOH TOMWE
aTMocepbl, PacCYMTAHHMIX C HCNONL3OBAHWCM paspaGortanvoro B
I'py3un onTHKO-METCOpoJIOrHueckoro Meroaa. HMiyweno Bausnme
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NPOJCMKHTCABHOCTH COJIHCYHOIO CHAHHA, H CKOPOCTH BeTpa Ha
a’po30NbHYI0 ONTHYeckylo Tomuy aTtmocepnl. Hcecnezosana cease
AdPO30ALHOR  ONTHYCCKOH  TONWM  aTMOCepl C  OCHOBHAIMH
¢u3nycckuMH napameTpamMH, ONpeaenAIOUIMMH COCTOSHHE aTMOCHEPHI.
CocTaBneHbl kapThl paclipSAc/NICHHA aJPO30JbHOIN OITTHYCCKON TONLUM
armochepsl Haa Tepputopueit I'pysHM 118 pamiMyHBIX NCPHOAOB
BPCMCHH.

B snepreruucckoit cucreme ConHuc-atmocdepa 3emiu coacpxanse
030Ha B aTmoctepe 3anumact HayuTensHoc Mecro. Habmogenus 3a
OOILHM COJUCPKAHHEM O30OHA H €r0 BCPTHKATHHLIM PacNpCAEsICHHCM
nposoaunuch B Tpysun 8 ‘teucHue paga netr. C HCNOAb3OBaHHEM
umelouwicrocs B I'pymn u 3a c¢ npeacnamu Goraroro Marepuana
HabmogeHuit 33 030HOM  YCTAHOBJIEHBI  32KOHOMCPHOCTH  €r0
BCPTHKQIbHOrO pacnpcicieHs B [py3uM H H3MCHCHHME BHIA OTHX
3aKOHOMEPHOCTCH MO BAHAHHEM aTMOCHCPHBIX MMPOLECCOB.

PaoHALKOHHBLIA PEXHM MPU3IEMHOrO COA W [IPHICTAOWElH K Hemy
aTMochepl 0Ka3bIBACT HCIIOCPEACTBCHHOE BAHAHItE Ha (POpMHpPOBaHHE
KJIHMara H coxpaHcHue ero ycroiuusocti. B I'py3uu Habnioachus 3a
CONHCYHOR pajsnauuei, KaK ¢ KOPOTKOBONHOBRIMH MOTOKAMH (MpAMasd,
paccesHHas, OTPaXEHHARA 1T0BEPXHOCTHIO ICMH IYHHCTast JHEPTHA ), TaK
1 UTHHHOBONHOBLIMH ((JQCKTUBHOE HINYUEeHHE 3EMHOW NTOBEPXHOCTH)
NPOBOAHAHCE B TeY4CHHC Gonec narvaecstH ner. C HCNONL30BAHHEM
JaHHRIX YKA3aHHBIX HabMtOZeHMIl HCClel0BaH PEXHM PaHAUHOHHBIX
MOTOKOB H WX H3MEHYMBOCTH Ha TeppHTOpHH [pyaun na ¢one
COBPEMEHHOIO MIMCHCHHA KJIMMaTa.

OaHuM K3 BRXHCHWHMX NapaMCTPOB KNIMMATAa ABAAETCA COCTOAHME
PeXHMA TEMIICPATYPb! MOBCPXHOCTH NOUBLI M CFO U3MEHEHHC B HAaNpas-
ACHHH NOTCIUICHHUA UM N0X010A2HUS. C UCNOIBIORAHKHEM HMCIOLLIHXCA
B [pyiHH JaHHBIX O TEMNEpPaType NOBCPXHOCTH NOYBLI NPOBCACHO
HCCNC/IOBAHHE  COCTOSHMA  PCXKMMA  YKa3laHHOMO  napameTrpa Wl
0co6eHHOCTCH TEH/CHUMH H3MCHCHHA 3TOro coctoanusa. [locTpoens
KapThl W3IMEHYHBOCTH NOJAS TCMNEparypbl NOBEPXHOCTH NOUBBI Ha
TeppuTOpHH I'py3nH no ce3oHam roja.

B 1ak:icueHHe caeayeT OTMCTHTDb, YTO NPCACTABACHHLBIC BbIlLE PC3y-
AbTaThl  MCCNEAUBAHWA  HEKOTOPBIX  1APAMETPOR,  ONPCACAAIOUINX
KJTHMAT, HAampasneHbl HA YCTPAHCHHE TCX HEAOCTATKOB, ¢ KOTOPLIMH
KOI1CKTHB aBTOPOB JlﬂHHOﬁ KHHUIH CTONKHYJACA 1IpH CO31alinn DHEPro-
6anancoBoii MogenH H3IMCHCHNIA KTWMaTa ['py3imn.
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bajo@mggmels  dgdmdnbidadby  sdbomadn@o  bobmdagal
Ggyeosmgdol gmgnoegbdol 860Ag6germdgde 4 gowosh wojgo@-
ggdomo  wohablo, domo  aabaFomgds mgggdab  dobgegom mo
LaTgogmm  Famog@o ooy gmggero gopob (17,13 > 19bm)
Pgbodsdab  Ambagdors  dogme  LAGoJmbdo  dgbgemes  K-b
Badodeiogmoe elsigmmgdon domgdgme boworggde gy
dol obgrgom s dobo Froydo 360936gmmdssbamotio (3bae-
Jyob, Ged bobm@ogob wmi-msdndoe gotosges ddgm3gbihgd-
by woshgrmgdoo gGmo > vy0gy balioomolbias mtogg Gga0mbdo.
sdo@ymd,  obamobob  Wegasre  doggdymoe  @abygbydo  gbgds
dngrocbow  bofodogmeml  Bafodm@ash.  jg@dom,  1bo-by
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WL 993mbggyRdo sBlmmadmte bobmGogel asesb@s wog
wody@ badmognmpsh

=|k - (2.19)

ah o opgdas@ads %,  ‘bmpogme  BydobgggeTe  8sgbodsgnado
BMeab@s  Yomaabl  10-14%, Gghoguaomme  aobadgommadol
Ty 0ggdelh  Aobjogom  0go  of  oX>A393lL 3%, hmmo
Vivondo  aspsb@s domos 2%-0b. Gogmeg Fabo 53 gopsdo
h<l.

7 bo-bg  popsb@ol Lopowg  obéwgds. 8589
:{l;ﬁhnhu;];j;,a'au 030 06 Spydshgds 5-7%, ajLodsgrgto gspabs
Tdwoagbl  10-13%,  Gyhodm@ogane  aabsBgsmmgdol  Tgdwgy
Iy fhodsgog@o aopabde mgggdol Bobgregom s@ smydsggds 6-7%,
Viwon@o ommos 3-5%. dodomaswse K<I.

Blo-bg 933090 3q6daadby) aswabds o6 smgdsdads 5
0%, Bsjbodsgrgdo gowsbma gomgyee Bydnbyggdde obe@oygds
0-25%-dwy,  GgPododoyema  gabaBgogmmgdom  Gowmgdgeme
posh® goggm mggdo o6 odo@dgdl 5-6%, Fmoyo 60Q0bﬁ.\
¢gnos 2%. 9dgdgb Agdmbggggddo K>1

19bm-by aomobts 30Mrgds ©s dodomswagw > agaaa-
Hads 7%, B>Juodsgmg@o  adpabh@s  dgowagbl  10-11%, Gg@o-
HoGogeeo 3aboBgemegdol gdegy mggndol Johgogem opo oG
ShaGagdl 4-6%, Ferog@oe bowarg Gogroes 34%. mooddolb gagems
F6dpby K>L

psbsgmam LaJoGmgymmBu gotosios ARam aadmbodyy-
good,  gopég  smdmbageegm  bys@mggmmedo:  ygaens  goms'do
aowab@dob bopomy, Gogeeg FTabo, 3ghes wabsgmamols @gaomb-
o, gopey sdmbagengmdo. dsJbodsgnm@o aowsb@jdo w0 qoH-
gt Boeomdmosh Lopag@gdh) begbgmal ogyyddo.

domgdmmo Bgegagdosh 20dmdpebadg bab. 2.5-by dmgy
Tgmos badodoggmal dmgmo HaGodméoobamgol wadsbsbosmy-

dgsmo sdbmadace bobngagol 3gmommgdol K jmygoz0gbdol
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PEFPING0  goM0s@ed, d3J0Eo  Ladgemm Femog®
bowomgms hoggndgamby, Gmdgol sbomobydo lhsby Fgodemgdd
Famdmmaghom 065l ‘gdogae gsdmbsbymadao:

k=l+asin[g(r—ll)]. (220)

o a-éibygob sd3gro@ s ©o bags@mggermls Amgemo
dadodmdoobmgol Jobo  L>Agogem  JhoJgbgenmndas 0.04, t-gu@o
bo-Bo. GEamG3 gbgwsgm, Lofsdmgymml Gatodmdnsby sdbe-
@adgie bobm@ogol 8060dgdo psoggoafiggds 6lim-by, 85JLodyde
Jo-eashgrmadon 17bo-by.

K+

140}

105

095 |

L E— - . , 4

6 Ty 16 2% %

6ob 25.K gmagoaesbded wgosdafio gamompds brjshoggenl dgtadndnbsngob
prdmoggmege 220 gehdgmeoon.

aogoobywrabne  Bbomadate  bobm@ogol  wwgmsdgto  go-
Gos@ool  hgms  bodspgmol dobgegom  §@OMIbgg@emdo.  sdobs-
ogol  dogdsdmmm  (2.1) asBmbsbyamgdol, @mAgrol mababiag
Lojotaggmmels §adodm@ool bydobdogho 3496j@olimgols sdbmgne-
Hado Lobohogol gaddoge@y@o ashsfomgbol pAmAo (3gmo-
mgds (2.18) s (220)-0b yomgogmobifoubgdom Vgadimads [o@dwm-
a0bme Ygdpgao Laboo:
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plz)=kp, expl- c(z, )2]= [l +a sin[% (-1 l))]ﬁo exp[-c(z,)z].  (221)

5] P2 lLobodogols Ladgomem  Yemog@o  dhodgbgmmass  z
bodopmgby  Eeg-modol  goblagmmmdado,  py  wEyesdgho
LaBgommb  Fanogdo 360 hymmdss 396Jdhy, t-edms Lo-do,
hegmm  C(2o) Amaggls (21510l bagydgamBy. Gmgm@g ghgragn
gatosggoal  s83modmes  bodoegeab  dobgwgom  dgo@gds
9d13mbgbog@e  gobmbom ws z Lodsmengby dobo A6 byEnmds
gs0abb

a(z)=a(zo)exp[-c(20)2]. (222)

acbgbabmgdmm,  dagogmomse,  mdogmobioh ydnbgggsdo  ob
bodspmmyg,  loeda  gd@osgonl  >Admodyges  dgofegds  ghoo
Gogom. mabobdse (222)

B expl-c(z,)2). 223)

Aapuaoh odogmobiolbmgol C(z0)=0.43 V4a, Jodedoesh

a(_z_)- =0.1, gomgéom z=49,)0.

a(zo)

Ao gobmbbmdoghgdom  bobosmpyds sdbemdgto
bubmgogob  ga@daeman absFommgdols bgbmby@o  goosgos?
HEmdImbggamlb  dofobdoGs  @965T0  Lobm@ogob  bybmbg®o
oobofomgdol  Ggaombogra@®  mogobgdagdgdoms  wegdogngde
adbbogrgmmo ogm 2.2 Jagmagdo. yyddme, Agodgpgds swghodbme,
Gmd  eabagimam  ws  swdmbasgmman  Lafstmggmmb m@ogg
Aaaombols  gagees  baaaety sdbmwmagdade  bohm@ogol
JoJLodndn wooggudggds  ogmrolido,  bmgom  dobodsgmgéo
Jhodghgarmds — 05bgedPo. bab. 2.6-by dmgdgemos duFobloms
bobm@ogol  Lybmbydn  ga@od@zos o g(3dEmg)  togy
Agaombobyogols s mdogrolinbamgol  2=548  Lodswmagby. o8
bababab  mbagdgdty  woyMmpbmbon,  dbgsgbswe  (2.21)k0by,
bobm@ogol  godosgnal  Abgmgemmds  G@mImbgghol  bges
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91963390 shagobgmo  Lsbom  dgodmgds  Famdmygswpobom
gdegan Lsboo:

Po = Poolt). (224)

Layes  Posdbomada®o  Lobm@dogoh  baBgomen  Faroméo
606 mmdod, bogmer @G0l Jasbbedogrgdem 600,
Gedgmog >0fgélb dofoblods gghsdn >3bmengdy@e bobm@ogob
Gaomgdsl  mgqdol  dobgregom. gl g9bigos amgges,
d>Jbodgdom, GmamGE ogm Smbodbygero, VII oggd0 (agmolo) ws
dobodagna@o  AboFghgmmdom 1 mggda  (0563360).  »3copo,
6od@ogemo  po@()  agodemgglh  Sobmgmadmto  bobmdogol
d60dghgmmdaly t mggle (1= 1. 2...12), @t) —go Foddnowygbl
Lobm@ogols gopab@ab dobo LaTgoene Fmondo
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Bk 26 sbmerylyo Wninduph gysomabe aggsioh rhgggen Seph arkly
(odaebo - 2= § )

360ghgurmdogab. 35306 sdbmg @ n@o bobm@ogob
YL v L Yy (T aobafomadolismgals aaq94695s

p = poolt)expl- c(z, ). (225)



3MM3p0bsAg  Gomgdgeo  Bgpganwst Ygodegds omfgol, Gmd
Lybmbgdo goMmaages3 330Mwgds bodspmol bAEILMNE gMHmawe
1JL3mbgbgosmmgdo  gabmbom.  bab. 2.6-by) dmggdaemos  sdbe-
adIG0 Lobm@ogol bLybmby@e Abgmammds mdogmobobomgob
7=543 bodopemgby, Lowsg 0p0 Jmgdgmedlb gGmoe @ogon do-
Foblo@ms 360Tgbgammdaborsb Igescigdom.

Gapadh  bobm@ogol  gg@d@ogammad aobafogmgdals,
mabobdaw  (2.1)  wo  (24)0l,  obsboomgdgh a, b s ¢
10903036 80l 3h0Bg6gemmdgda, aobgobogmmm, sa@gmgy. dom
wEgmsdgeo  © bybebgho gas@osgogdo. gb bagombo IgliFog-
googm  odb> [11}30, bawpsg 6obggbgdo oym  godosiools dgeky
howoeg. dobo d60gbgmmer  babosmo. Fotmmsz  aobgabogmmm
(sbh. 28-30 Foddmpaghogmo 6 Sg@mmmpon@o I6j@eb dmbagy-
dn.  Gmamé(g gbgmsgm,  coomgymoe  3Mb]Hebsmgels jmg-
«o306@ 30l 360Tgbgumemdgdo, adabalinomgdgmra (oD J-(3582 47
ol s madolb dubdzgdms  Jgaxaapnbomgel, shameb séosh
AOmAsbgomsh s xaaEa®  (egesdyn@)  360dgbgmrmdalimab,
ondgmog  goddondsre  Faddmawpabl  dae  stoodg§egoaar
badgogmmb.

a gmygoiogbdol Igdmbgggado pegmady@oe dbodgbgmmm-
doeob A5JLodsgma@o gopob@s Jgoragbl 20% (mdogmabe), dobo-
dognygio ~ 2% (Goombmygys), Lodgsgmm go — 11%.

b dgmaq;ogogﬁ@ols aosbAs oggmgds 0bdy@gogede 0.001-
0006 Vyd, @53 Agowaqgbl 6(mdogrobn) - 27(dsmgdo) I@ezgbdh
wng-msdg@o  360dgbgmmanbts. b jmggecogh@oll Ladmsme aocw-
shés Bgoeygbb 12%.

¢ Jmagooghol  dsjbodsgrgo  aawobds  Gmanos 5%
(kmbgdo), dobodsgma@o - 1% (Aspombmgys), ydgeme — 3%.

3764@ob brgol wmbowsb Lods@arols bepslmsb gGmsE.
Aot Tabo, dgokegds jmygoGugb@ydeb aseabgdo. yggms
a > ¢ ymygoogbHgdol pmondo 360336 mmdgda dgdos modub
bowoegqdhy, @sg  odoli  dobygbgdgmos,  Gmd  Eeoboon
sbbomgdado  bobm@oyg bodspaol dobgpgom 7gGn bFGsgsE
16935, go@y  @sdom.  odMoaap  Ygagadarod  ogvosbdtmm
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3bMomo 2.8,
Vgemob 3otogob ¢, a > b ymyzoEngbdgdel ©s dsmo LdBPomm ygopda@ o gopsbigdol (STD)
(33582 gd3Md> Emol, madob @s yggme Gowomdmbrol 8mba3gdgdnm (B-domydn; S-Lmbydo;

T-ndomobo; TE-mgonéo §yotim; A-585Lmgdsbo; R-Gsmombmggs)

AV (1-90) ba'dgomem jgoedadgmoa yoabes (STD)
B S T TE A R B S T TE A R
w &8 [ 223 [2.11 232 237 251 155 1.04 1.07 12 053 |05 036
¢ /38 | 0506 | 0504 [ 043 | 0566 | 0.557 | 0627 | 0.75 | 0068 | 0.072 [ 0.064 | 0.099 | 0.076
a 1/4d | 0372 | 0385 |0.151 | 0413 | 0287 [ 0542 | 0.15 0.15 0.15 0.15 0.15 0.15
b /38 10023 [002 [0047 [ 0026 | 0046 | 0.014 | 0.025 [ 0.026 [ 0018 | 0017 |0.021 | 0.02
AN
w »b& 225 [2.12 221 248 | 2.58 1.59 1.09 1.05 1.18 058 (049 |04
C 133 | 0528 | 0528 | 0444 | 0.556 (0571 | 0.631 | 0071 | 0.059 |0.073 | 0.07 |0.107 | 0.074
a /48 | 0423 | 0431 | 0.181 {0393 {0324 | 0552 [0.168 |0.197 | 0.113 | 0.13 0.124 | 0.17
b /33 [ 0018 [ 0016 |0.044 | 0027 | 0042 {0013 [0.023 {0.029 [ 0.015 | 0.017 | 0018 | 0.02
@odg
w [ 2713 | 221 2.11 243 226 |243 1.52 098 1.09 1.21 045 | 051 03
c /48 [0485 [ 048 | 0416 [ 0.577 | 0543 | 0.623 | 0073 | 0.068 | 0.067 | 0.056 | 0.087 | 0.077
a Lyd [0321 [034 [0.121 {0433 [025 [0533 |0.18 [0.171 [0.124 | 0.115 ]0.165 | 0.173
b 138" [ 0028 [0.024 ]005 |0.024 | 0049 | 0015 [ 0027 | 0023 | 0.02] [0.016 [0.023 | 0.019




a ws b ymage0gb@gdel dgrosdgéom Fghsdhbgge, beogom ¢ ymg-
yo@aegbyol — 7d60Tgbyme  pmamdyho  gadosges.  Maliosb
46ma© ali gaMgdemgds, Gmd eeobon ©soyggoggds  gmggoeyb-
Oudob apydomo, madoo go - Padgegenn yamsbgdo, msbyg
wEgemsdyo 360dgbgmmds Famdmapygbl Ly3gegnm stomdydo-
Jasob eoobs ws @adols bogogeggdoba, LoTysengdals ggodanggh
(1 (33 o6 aobgobogome  olobo, 3Gsdgm  gobadiggdurmo
a, b s ¢ geggugogbygioh  bLaBgsmem  pmgrrsdydo
d6o'dbgmmbgdom.

ab@. 29-90 dmggdgmos domo  BowsFamogho  goGoacos
(mgggdeb  dobgegom)  bado  Sghommyoge  396Jdobamgol -
homrgdo, Lmbydo, mdogabo.

a gmggo0egbdol ‘Ig3mbggasdo  brgobdods  Lawygfigdhby
aswab@dy  Famondo  dbodghgenmbneab  9dpdab  mgggdobamgols
Pgopgblb  F11%,  gopngguer globgggeTo  AsJbodagnydo
aoab@s  Aeumos  20-25%. odogmolBo  gawobds  abGagds o
AilnHal mgggdobomgab 5@ Swgds@gds 40%, oo ggnre myggddo
:ls.‘-|lm‘).s@ 0 goabds smfgql 50-70%.

b 4mgRu(3076@0l gopsb@s Fanoydo 850’3363&(#60;906 o6
fmos, 56 Agompghb bogowgh 001, 0.02 Vi, éog 505110@‘3;\'0
Lawaadgdolsmgol Gmgoos 25 s 50% (mdogmobo), S0 > 100%
(«\sm*)&), bmbada).

c JmaunnobHob 3 dmbygggsdo dobio badgsgrem ng'aﬁo
howowoeeh  gowsb@s 935Hab mgggdobsomgol oM sogda@gds 6-
T, bogom  Gajlodsmamo  d60dgbganmds  amggamm  mgggddon
Do bl 8-12%.

bob.  27-wabh  fabh, @3 Ladoyg  gmggeiwgbdol
dopsfmon@o  gatnsgos  ogggdols  dobgegom  dgdmbgggom
bobosoal  5()d@98L @y Gdady  jabmbbemdog@gdsl  aé
pdi0dgsdigds. soBmd, dogbgrsgom a > b ymggeogbtgdol
Lisgflome womo aawsbdgdobs, 30bsbgfmbommos dome, Sp@ymgy
¢ gmagnegbeol Bosfemondo  aobsdgammpds o badgamem
Vinogéo bogowggdon LoGygdemmmds. gl walbygbs gdmbggas [11}
o Joggdgm Bg0gab.
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24. dopéadmymmdob gagmgbs dd3bmmdado bobmGogob
33630goma6 3o6:Fommgdoby

>83mligg@Amdo Sdbmmyd Mo bobm@ogolh Lodsmemal do-
bgwgon gemogngdol wadsbobiosmgdgme a, b > ¢ gmagogeghdg-
doly 360T36geemdgde Amp@gdmammdol bhgowalibgs JoMmdgdan
V2é3mwpygbogmos (3beé. 2.10-To.

a geggogogbfol  A8mbgggeTo  Amfdgbmogmo  3ob
J0Gmagddo  (0AEdmosbmdol  dsmo  G=0) dolio  popabés
ba'dgame  xangate  bogopowsh  (Ladgsmm  wogmsdghob
Vemogdo 3boBghganmds ob. b 2.8-90) ogygemgds gobbogrgmo 6
bapagdobamgol  ©osdsbmbdo  2-30%. Le3gemem  gopabas
Boppghb 13%. badgogmer Amwdgdpogmedols Johmdgdde (G=4-
0) anwabdia godEgds, dobo ggerogngdoll ob@g@gsgmas 1-23%,
LbaTgomer yopab@a jo Aoy ghb 8%. doflivdsgryéo pawabmgdo
©30g40Ag 0 dmogdo dmpa@gdmaeemdol Jo@mégddo (G=10). ~d
Tgdobgggado  gowabd@ol bowoeyg o@ggengds wosdsbmbdo 3-30%,
ha'dgagem gowabia Agopaqbl 17%.

b gmgg00gbdeb  aopobda  LyTgsme  emg-medygo
Viron@o  d603gbgmmmdowesb goégdaee  Jodmdgeda (G=0)
0dygemggde obyg@gomBo 0-80%, LoAmomem bLowowy Gemas 30%.
La'dgogmer mEYdmosbmdobal (G=4-6) ayosbGol ©as3abmbos 4-
25%. LaBgomm  Bgowpaghl 15%. demoyho  Ime@odmgmmmdob
JoGmdgdBo (G=10) b ymgao(30gbHoli omabms Isjbodsgmy@ns s
oo ob@gdgemdo 2-107%, LaBgamn howorg Gogmas 35%.

gagmody bgbho gogmghs Bmwardmegmmdalb gookbos ¢
dguaegbdob  360ghgarmdaty.  ePdmosbmdol  gyams
AgAmbggysdo Aobo gopabBo o@ sgdodgds 10%, LoDgogme 4o
Bgo0agbl 2-5%.

a ©> ¢ gmg03ugbddebmgol  Eawgdome  gopabido
100,106 00 oA dEe Jodmdgdda, ©Admasbmdal
BEwsboab  ghmae (G=4-6) spaomo Sjjh Geame(g  opgdum,
ohggy  gofigmujom  aaeab@gdh.  Jdgmog@o  mEgd@oshmdoli o
6md)dT0 aspabdob bolsbo gmgganmgol Jotigomgomos.
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Jomgdgmo Agogagde Gobogn@ore  aolaggdes. dmmE@nd-
gogeemdol Aol SHImbgghml  G6Tgdggaeemds oG ymmdl,
Slodmd a > ¢ gmype3egbdgdel  360dgbgeemds  Sbgm
dobggzedo  dzetegds  baAgome  xaapatmsh  gremgdon,
amdgmoi  gaamaby  obmel  smdmhibps m@Mdmosbmdals
LoWgommm  Jodmdgdmsb (G=4-6). s30b podm 3dmFdybpogma (30b
49300b3990830  jmygo30gbAadel  bopawpg  dghHos,  gowey
hadgomm  xaugg@obs. s30@m3  msoggotggds Abmgmepe
aEgdnon  yoesbgde, Mo odaby  AyBygoemgdl, Gmd
sébmgradamo bobm@ogy gmamgoom LfMagam 993> Lodsmanols
dobgegom, badgommm  §3y6Tgdggamemdols  dgmamgdomn  Goyangd
Jocimd gddo.

GoEgba syomo 3Jgl Ladysmem pAdmasbmdsl (G=4-
6), 3306 %3G LyYIPommEsh adwsb@s Liogowum  yjgmmatby
3005 wo b m@ogg boBsbo goshbos.

derog@o 06O 8amosbmdab Joimd3d3n (G=10)
sabmgragado bobmdogy SHImbgy@mdo dogrymmdl. >Bo@md a
©a ¢ gmgne3ogbBadol  aowsb@gal  dhmgmeny  gofymagomo
bo'dsbo  odgb,  Fome  bowowpg  gmadpmmdl  wange
Lsdgommboob  Aguadigdom, @3 dnagebndbgdl  Lobm@ogoh
‘Yeatigdom  bogamgdo  Lobdodmom  Vgdgedgdatty  Lodsmmmghy
adm joE b dom.

Gmame opghoB6gm,  ggammaby  wowo  aoabégdo
sholoamgdl b jmgaoogb@l. o dbgeggmredsdo dobawgdos dobo
dgody bogopy  a gmggoiegb@osb Ypvodgdom. dobo  adogengho
‘Agbodhbgges woe  bodswmggdly,  dopMad, o3 wAmb
sthogoagado  bobogogg  sA3obgyémdo  bog@dbmdmswe
APoGgdamos. Sodmd, b jmgpaEeghHob  ogmgbol  359]BL
aRGe  wope  Gogee  ghokgds  Jderogeio  dmp@gdmeagenmdol
Joemdgddo. dobo gowabmob 60Bsbo a jmgg03ogbGob yorobol
Lado@obdodms,  dgraghio  dmpGgdmgmemdol  Jo@mdgddo b
JMI50303600L  aoesbey, Amam@ Yabo, wspgdomos, go. dobo
lowowy dgdus LaFgeme xagpa® d60dghgmmdaty. gb béwob
gJL3mbgh@ol  Aohggbgdgml (24)»30 > ofgygb  sdbomgHGe
bobmgogol  gaem  Liosg  33gasb  Ages@pdom  dopoge
wmbggdby.

Jomadammo  Agegagdowsb  22dmdwabady  doggahbos, @md
olinBggdoa badogy 3803060l (o6bsjgo@ydem gl gbgds c-



) paoboBgommyds wAEPdmesbmdol  dobjmgeom o dsmo
dagamPmondo  balgame  @g-medn@o  dbodgbgmmaols
aobhogmgs Vgdamdo ggmagol Bogoatgdalal.

25. sdbmmygd o Lobm@Gogol ggddogsmgdo psbsFommg-
3oL (3gemoagds 1940-1990-036 Fangddo

Logombli  sdbmga@gdo  bobm@ogol  g9MGogesmgco
aobaomgdols  ggmmoimgdols  Bglbobgd  bsYommadmog  ‘dgggbgm
Jaseagol 08 Bgrgagdesh wagsgdodgdem, @mdgenmas  pobbogmgs
dmbps 2.1 JagmagBo. Gmameg ogm opboTbygmme, 53 Y egand)
Eagdrbmdom gagedmos godogyme méGo JgGomeae - 1936-1957,
1962-1987 Psmgdo,  Gopghag bobm@ogol 3900H0 G0
adhofommads  Lodspmarol dobgwgoe  1dggdgdamgdmps (2.15)-0m
3obbobmgagen  jobmbbmAngdgasl (1T 3gGompn, (3) dGuee bob.
2.1-% wo  mAEobdms  @gAdol  dodsdmn  (3) G el

Istamamdo  aduadeboe Jomgdgm  addmbabgemgdal (1
JgGompon, (5) ddvmo 2.1-byg):

0.35-0.282,,m%) z,<0.349

(z)= .
() {02] +0.192, —0.02427, 003 2, > 0.3,8

((» wy (d) dAywgdols YAwog@oashaaygdoligsmgaanohfobydom
Bgpobs ¢ ggeromgdnb LdTgogmem Lobjodg l-wab 11 j@ompdo
aoabgmobol. T Jydompoly Bge Fogemos 1947, begoe U-ob -
1975F. S3@opoe, (33mogegds  dmbms  woshmmmydom 29 Fuarol
3ob3>gmmdado.  sdodmd ¢ ggmomgdol  byIgemem  bobdsdg
Amanand

E = 9',15 ,l,/ ‘,’_a Q2n

At 29¢

sdoly Wglwgy godmogem bado wmfeognane - 1936-1945, 1956-
1965, 1976-1985VF oo o8 Jygdg@ompgdde ¢ gmggoieybdob
avdmbaogm gemam asdmygbgdger ofos dobo wAMdn (3ymeogmadols
Bgdeaae adbdmmm)ds:

c(z.t) =¢"(2.0)+0.0052r (228)

(226)

1/
=0.0052- 9
v



o] t Fargdolb bmdgmos (=0.1.2,..,40), go0. =0 T3gbadoedgds 1940
ool A sofgngammol 30 Fgemo), bogwe t=40- 1980 (gl (H-
Lamfemggeob Fgs Tammo), ¢’(2.0) dmoigds (226) 3o8mbabymy-
dom. (2.1)ol Logpndgymby 93307 06 HAMIMLYIAMBo -
boggdgao bobodoegol ggmdogseg@o jaqmo oBsdorgmgdoo:
@by maowab-yabhdgan damagndmosbadwy, Im@obmbBamato
Jatdogemyno  dslBHsdgool esigom. bob. 28 s 29 (o@-
dmpygbomaos  ddomo  bado  Jggdg@ompolb  dgbisdsdobisw. sdbm-
gadgeo bobm@ogol obmbobgdol 60T bymmdgdo dinggdgmas
&/ ®-0, £=033 Fggbadsdgds lawag® ds@bgmgml, bmgmen £=16043
- bowy@ gobdgan dspamdmasbl. dbgoggmmdsdos dowgdemo,
aa3Ggmg:), dam Fmdol gabansggbgme Lapag@gdby - goxemeo,
mdogrobo, gbdobo, walgme, Gsbsbagdo, pamagto, xgMob
aeaeBabogno — Sdbogagdyéo Lobm@ogol gy@@oseondo -
hofugngdols  360Bgbgmmdgdo. @mam@  gbgwoegm, Anghgwesgsre
2>@lgdgen  IsMbygmo- jegmo-mdngobol sdopmgdol dgoadge
dom Agodyg gatdogsengmo 3sliFGadobs, dobo adgmngbs sdbm-
gnaadu@o bobm@ogals asbsfomgdaty GmImbgydmTo bamgmage
a>dmagggms  badogg  asbbomagur  4i93gt0meBa. |, aasmoabgel™
Aodob gb go3adde MgLadhbggos bagdame wor bLodspeeggdthy, do-
a®>d ogo dgoMmpgds wAmms 3abdagmmmdaBo. 360dgbgemmgabos,
o3Mgmy)  Solmgagda@o  bobm@ogob  ggdhdogomndo  yo-
Bafomydols gamomads gabbogmoym sofmiynmgddo - obeyds
dobo AoFolbdnds ba'dghganmds, Lebm@ogol woigds Lodsgemol
dobgmgon  bpgds agte Ldsgem, gad@oemygtio adaogbGe
dogygenmdl, aabbsjgntigdom dmgem sofreggendo. S@bs6odbagas
AGoo  dogegbs, x®g®  gowgy  Agdkbgammoe  [1}o. bepegeo
Wgdohgggade wgesdofol Bgpadetmsb doobgrmgdolish sdbman<y-
B0 bobm@ogol abdmbabo dogds@mgds bgdmm, Ga 0dsby Ao
Foomgdl, God dobo 360Agbgermds, mognjbodgdamo Lowaghty,

daBus gowey Jgbdgdzammds msgobygasm >Gdmbegdimda.
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eobygbo

1940-1990 {amgdol dgdgm@memmaontio hawpagmgdol dmbs-
(39300b> s SyGemeReto  bmbpo@gdols dobsmmgdol baeyyd-
192by FbPogimomas bafodmggemml Ga@odmeostby >dlLmgns-
Hg®0  Lobm@ogol dofablods ggmo s osgobygom  sG3mb-
Aa6mBo dobo ga@dogearad@o bEHGTIG G,

dm3g8mas  dbomadgdo  bobmdoegol Femow@o, 03b-

d®obs o ogamobols GaGodmdogmao  asbsFomadol bLigdsdeo
G4gd0.

bohiggbgdos, @M joggobools Jma-m@056 Jodmdgddo of-
dwbgg@mdo Sdhomadyde bobm@ogob Lodspmmol dubgegom yo-
bofogmgos smofgeigds ga@dogemmygdo jomépebsgol gjldmbgb-
guogmgtio  gabjgoom, @mdmob Ashgybgdgmda  Bg8agogmo  c(zo)
gd3oGommo  dnedogs AHommse  séal  wadmjoegdtimo  brgol
wmbowsb SEaomdrgdamymdol zp bodspmgby. Ag8mmsgsbgdymo
¢(Zg) —ols 3bsmoby@o Fo@mdmpagbs mbogg@bagmogé@o babosmabss
- ag0 >fa@lb bobmdegeh ga@Aogogna asbafogrgdal Mmymeg
Jumbgool ©adammdnl- ‘bmba'do, sbjgg mabsgmgm s s@dmbsg-
goge Lygadmggmmlb doolifobs ©s dmosb ®y0mbgddn. ol ya@y-
dngds, GMd 2<0.3 43 Lodopmggdobsngol c(ze) JmggoeEogbdoe
Jgdaedl  Lodspganal  dobgmgom,  bome  bobm@oegy  go
JododJom  0bAEAdS,  gobogndop  Fggbodedgds  jmembgmab
wadmmadol  mogby  Fygwolb m@njmol  mapdmggosh.  sdodmd,
Vamol yggems mggdo @y bybmbdo sGambggaml §gbdgdggmmos
o asgosmgdom dgdos, gowedg LinjsGmggenml bhgs Ggaombaa.

paEagbogmmos dghmgrmaog® 3968330 (dsergda, bimbmdo,
wéugolo, @gmEe-Fyatim,  Sdsbiogdsho,  @swombmgys)  s@dmbs-
wa6mdo Fymol do@ogols 3603gbgmmmdgdo.

gdemmogobgdnmo Sbograbydo yodmbabyengdgools LsTsy-
amydom  Ypbadpmgdgemos  Sdbmgadatio  bobm@ogol  g39@@o-
pmgeo  asbaVomgdolbs  ws  2/Bmbggeede  Tymol  Botagab
howopol s 35g30dgds  bobom@ogol doFoblnds dboYghgmmmdalr
("-\6-

addmjaman@os  Sdboge@dydoe  Lobm@ogel  gad@o-
perg@o asbsfomgdoll wmg-@sdydo s bybmbn@o gadosiogdo,
Joggdaeeos dsmo gadmdbadggeno shagatbg@o gsdmbsbymadgdo.



¥ ogmmogens  Imp@Agdmagrmdol  gogmmgbs  Sdbmen
B7M0 bobm@ogol ggddo o a56sfomgdsty.

addmjgmggenoy  sdbmgadm@o  Lobm@ogals  dofolidods
gamob s GGudmbggGmdo dobo ggdGogomatio gabafomadal
Gasogds aalimmo bagygbols I babyge@o.

1936-1957 o> 1962-1987 {gngdol m@o 3g@omwol glo-
330l Sdlimgry@ado  Lobm@ogob yyGGogoenag@  aobafomgdoms
Bootgdom gHmdsbgnmob wouagbognos c(ze) 3genomgdol bady-
sgmn Lohdotg Tqpsb I Jg@ompdo popabgaobsl. 538 bobdaal
admgamolifobgdom, ULado sofmgqemobamgols — 1936-1945, 1956-
1965 > 1976-1985%F — oagd9mos B6Hm3mlgg@mdo  sdbmeny
Ao bobm@ogob gaemob g9@Go oo jg3qmo dods@oygmgdoo:
d>@byama, gmxm@o, mndogrobo, IbAsbe, ENTgme, gobisbogmo,
agwagdo,  xgheb  Yogmedgbogzo.  badogy  asbbogmyee  Jaady
@omEdo, y3dmoggams dgody yaGdogsmado dsldgadols asgmabs
ds@bgamo- joxmo-mbdogmobiol  sds@engdol  SdlmadneHo  bo-
bngogob  gabafomgdsdy  Gomdobgg@mdo - asmagmabiob™
Godob g@gdBe  Sobodbs bsjdsmp wop lodsmmgqdtby. dap@sd,
030 330MEgd> OMNs Aobdogmrmdada. yadmgumobs, satgogy,
Amd  ggerogngdol  gdobogol  Lobmgogoh  gad@ogsmgdio  go-
bofomgdag — obAgds 3obo dofobdoms 86036gemas, Lobm-
Aogol  jergds  Lodsgemol dobgwgen bugds gg6m  Lidsgem,
339G 0gomBo 3@opogbdo dodpmmdl, asblsggmdigbon dmmm
s gmendo.

Sy gd0  dommdsl  mbwood  dne@mdgdgmeemeyonl
obbBodghob sbio@sbRgdl mammo  ga@sdgoeml wo bobs by
dogdadgl  asVggmo  eahdsdigdnbamgols yadmmgengdol  Badsedyg-
dodo wo ggemggob dgrgandol Fo@mdmpaghbsdo (mogo 1 ©s 2).
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Ksapauxcnus H.O. Adposorsueckie dcciieJoBaHHs B 3aKaBKazhe.
T'uapomerconsaar, JI., 1964, 246c¢.

TaBaprunagsze K.A. K sonpocy onpeacicHus 3anaca Boabl B
atMocdepe juis perHoHoB 3akaBkasbi. Tpyam 3axkHUT'MH, Bmn.
14, 'uapomcreousaar, JI., 1963, c 101-106.

Tasaptkunagse K.A. HexoTopbic 0cOGEHHOCTH B/IRFOCOACPKAHHA
atMoctepw B ycnoBuax 'nassoro Kaskaickoro xpebra. Tpyam
3axHUI'MH, suin. 22, Tuapomereonsaar, J1., 1966, ¢ 46-52.
Hasuras O.®., Tasaprkwnamic K.A. [lpo6nema 6opsOm ¢
rpafoGHTHCM, MOpO3aMi B CyOTpPONHKax W HEKOTOPLIMH APYTHMH
CTHXHitHbIMH npoucccami. Uaa. «Meuuuepeba», Tonnncu, 1982,
220c.

Tasaprkuaanie K.A. Moaciuposanc aspolonibHoro ocnabnenus
PANMaUMH M METOLI KOHTpPONA 3arpa3HeHus artMochepw. Hin.
«Mcunuepeba», Tounucu, 1989, 206¢.

Xpruan A.X. ®uinka atmocdeprl. Tom 1. Mmapomereounsnar, Jl.,
1978, 248c.

Martsees JI. T. Kypc o6ue#i mcrcoponorun. ®usuka atMocdephl.
F'napomereounanar., JI., 1976, 640c.

Tasaprinamse K.A. K suiuucnennio coacpxaHus BOARHOIO apa
8 atMocdepe. Coobuienns AH I'pysunckot CCP, XLIII, 1966. c.
71-73.

Fpaawrens HU.C.. Psbkuk U.M. Tabnuuw uHTErpanom, cyMmm,
panoB u npos3scichnii. M., ®usmarrus, 1963, 1100c.
CnpaBo4HMK NO cneuHanbHbiM  PYHKUHAM ¢ (opmynam,
rpapukamMu v Tabnnuamu. Iloa penakuxeii M.AGpamosuua u
HU.Cruran. M., U3z. «<Hayka», 1979, 832c.

Beranmusurm  H.A., Tasaprkunaaze K.A., Bauwame JI.H.
BexoBoe H3meHerue Biarocofepkanus arMocpepsl B I'py3un
ero BiaMsHWe Ha Bnaroobopor. MoHorpadusa. Tpymw Hucr.
'uapomereoponorun AH I'pysun, Ténaucu, 2006, B neqaru.
Hayuno-npuxnannoii cnpasounnk no kiumaty CCCP. Cepus 3.
MHoronernue aannbie. Yacts 1-6. Buin. 14. I'pysnnckas CCP. .
I'napomereonspar, JI., 1990, 348¢.
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16.

17.

18.

19.

20.
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22.

Copasounuk no xwinmary CCCP. Buin. 14. T'py3wnrckas CCP. Y.
II. Temnepatypa Bo3nyxa u nousel. 'napomercouanar, JI., 1967,
376c.

Cnpasounsk no wmMaty CCCP. Bun. 14. I'pysuuckas CCP. Y.
IV. BaaxsocTb BO3ayXa, aTMOCHEPHBIC OCAfKH, CHEXHBIH
nokpos. Muapomereonsaar, J1., 1970, 428c¢.

Tasaprkuname KA., Ulewreamn H.A.  Moacnuposatine
BCPTHKANBHOIO pacnpeacneHus Baark 8 cBoboaHoi atMocdepe.
CooOwenna AH Mpysunckoit CCP, 1.111, Ne3, 1983, ¢.509-512.
JMagdoJomady, 9-aemo'bda@aByjoguno, ©.ddanady,
N-gofbady.  Lafsdmygganols  dofobdonds  B1dlg@sgn@dygmo
gaeeol  (ggmomgdob  gd3odugmo  dopgeoo. b 3336,
sgd.  dow@mdgdamtmenemaool  obb@odEob  as8md3gd-
memds, mdogmobo, 1999, 128 g4

wdydmadg.  Lafstogyeeml  janods@ol  mobsdgwémgy
(gsrogmgds. mdamobo, dgibog@gde. 1991, 125 w3
A.gmmabds@adgomn. badodmggmmmb  Gg@odm@oob  ¢Hgddg-
A5§Gol ggmo. mdognobo, 1999, 88 3.

JOptmjoemady, 0. 3gbygmos.  Jogob  ;sbadgpdimgy
Gamomgds  bafotmgpmmdo  (Goposgoyeoo  Gggedol
(3o gdoRmds). d9(360M oo, mdograbo, 1999, 150 a4
X-goh6dy, googedimdogmadg, grgaisdgomo. megobggasgmo
2§dmbggimb jmoda@ol ggamgdsmmds. bagd dgih. sgsm.
dowemdghgudnmazool  0bbGodndol  FGmdgde.  Gmdo
103. mdograbo, 2001, a4. 70-76.

FaobdaGogomo, §.gohbadg. Jmods@ob wo jrodsdyg@o
Gglin@bgdob gyeggol ob@médos s msbadyeamgy dwam-
Bdagmds. bod Agb. ogae. JowdmdgGgmGagagoals ob-
LEoG Gl AGmAgda. Hodo 103. mbdagmobia, 2001, a4 4-7.
x.gobbadg,  mygn@adgogme.  msgobygomoe  s@dmbgghmb
myadgmo  LAGSHOGoSEes o dube  (3gdEgdaLMdS
baJodmggmado.  bogd 9936 dSgore. Jogeedgdmeie-
greaool  0bb@ndn@el  damdgde. dmda 102, odegrobn,
2001, ag. 117-126.
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0530 3.
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>@dmbgg@ndo sghmbmmgdob Bgdagoermds, Tomo  pogs-
@Jgagolb Tyommgdol aomps (d9bgddagel ws Sbotinlmpgbsgdol)
podmjogdamos 8dhagsm G amGAmmepaone gsjémeby. sg@m-
bogngdol Ygd;ggmemdols ga@os;ogddg 360Tgbgmmmgab gogemghols
obughgh  s@Hdmlgadmmdo  dodwobamy  wobs3oggto  IGmzglgdo,
dne@gdmamemdy, baggdqdn, IngMoli Bghosbmds, 3bols Gamos-
ool aagmabon gmAm-Jodogto Ggsdi3ngdols Ygmagasre Fgmespo
sgtmbogngdol To@dm]dbs ws Lhgs [1-5] bBomag 58 gojlmeég-
dob pogmgbs s@dmliggmgan Sydmbmmadby ssggembisbas. do-
admonsE, due@gigegmmdsd, dobo  doijdmagotboga@o, wabsdo-
Ja60 @ gemadd@gme dpamdstgmaoesh odmdwpnbatg, - g
dobyggeto Agedgmgde aodmafgomb s@Imbyg@mb golbgposaggds
sghmboanm@o  dobaGgggdobesb,  dgméy  BgdmbgygeTe  dsoo
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2. Ammupanawsund A, Iupuwsum T.[. - Adpo3ond M neasHwie
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paJHauHK ¥ MCTOALl KOWTpOAs 3arpssuchus arMocdepn TOuancu,
«Meunnepeba», 1989.

4. Aerosol-cloud ~ Climate Interactions, Edited by P.V.Hobbs, Acad.
Press. Inc. 1993.

5. Tasaprkunaase K.A. - Bauanue BOAAHOro napa Ha NMpo3pauyHoCTh
6c306na4Hoi armocdepul, Mer. u Muap., Nel l, 1982,
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oo Jobghgdol @owanbs, bagd 396, sgsp.,  Shys@odo,
mdognnbo, 1997.

7. Tasaprtkunanie K.A. Cajkan J.B.~Hekotopsic 0coGeHHOCTH 3a1pas-
neHns armocdepsl Haa Mpysucii. Coobw. AH 'CCP., Nel, 1990).
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Amiranashvili A., Amiranashvili V., Tavartkiladze K., Sajaia E.-
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of the National Climate Research Centre, Thilisi, 1997, Ne5.
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the Aerosol Pollution of the Atmosphere in Georgia in 1956-1990. .
of Aeros. Sci., Pergamon Press, vol.30, Suppl.1, 1999.
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©3jgoggdal IP6JaL wsIm@ps 150-200 43-0m, bomem @g@Mdby
Jodob  Lobjemgd Boopfoa 50 4dbor-b. 16-20 43-006  ybado
50060Tbgdmes  Jog@ol  omdogamro  bogapgdo s mhmbol
JWb(3368 @500l bAgws.

9 ogmobl smAmbogamgm  bydsdmggmrert bgdme  sozgo@-

3000605 adsgmo §hggol 3y LEBEIGGTm obmdstigmm bywe-
30698%g  doomspa, oym  bodopgmel wbgdo. 33064000

396J80  demeogbgdamoe  oym  Isgeom@ae  bogomoll ok gghs
dbodgl, dobo @g@doeab 200-300 43-oli wsdm@Ggdom. dobo @yfdo
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dodsérn o 0y badbgm-esbogem gmoesb homn-
2m8mbogmmgmobaggh. Jodul bLobdody dsjlodsmado ogm 200 3
byesdothy ws Agopaghes S0 3FLUbomm 100 33 Lodsmengby
Ajgameae  ogm  TgdgoMmgdymo  ws  Bgowpgbrs  208.41-L.
s>phndbge  JodmndgdBo  dogdol  gadiogegrg@o  AmdBomdas
spdsgogmo  ogm. ¢g6sBo  16-20 33 sppomo  3Jmbws  mBmEol
‘Bg8Gaaemedol Aggame  oggdali, bomgme ¢y6sdo 20-27 43 Aol
aobAEsb.

10 ogamobl swdmbogmmgm  bado@mgganmby woo jgoMggdmes
wodamo  Fhggol ok woggadiggdol  Imbigl  wabsgmgmowsb
Dpbnmguadmes 3040 “gembye” ©> @bmbol  ga@ Ao ameyio
adhofogngdoly  3obmdgolisl  0dymepgdmps  300-350 38-om
@70bdo@opob. nbmdadigm mbjgdby 800-200 35 yobmaggdgmo
ogm  bodsamols  @a@gde. oMol bobdsdy obApgdmes
doGoblodowsb (3 47D 200 3 mbydeg (25 0. Aogemydo
Bogowol  @g@do  odymggdmes 600 43y waggo@ggdeb
I9bjdowsb.  dag@ols  ggddopmato  Bagown  ogm  amdagemo,
Godoy podmafges wbmbol jmb(3gbR@aenl Yyd(3n@gds 949baBo
20-27 49 o5 ybMES ¢ybado 16-20 4.

96> omyhoBbmm, yadngdm Gmd wabbognmee (wgqédo (6-
10 oggmobo) dagdob gad@ogomad bogopgdl 27 3d bodosmaghby
>Jab obgmoyg 0dsbomgmgds, Gdmymag 200 38 wmbyby.

dgomomobsmngol bab  4.1-bg gobbogmymo  ogm mbmbols
339890gumg@0  gobafommgdol IGogoprgdo  @gobled@lbs (3G
2109.1983 Y¥) wo bembyddo (dGgoe 27091984 V), GOmymeg
Vydow  ogm Bamgedo  @golidodob  mhebol  gg@do @
ashafogegdols JGmagomn Joggamybyds bmGdsmad Godb, bogem
bobygdobs 4o - HEMI0 @b, bmbydob b)dmm sebodbyger wogb
>Aolggam oym  Agndgmegdgemo, beyme  @yoblodols bydmo
SHAMbgAmTo 0 godggdemes dmogho dgdgomngds, Gmdgmisg
ao6a3odmds  mbmbal  ggt@ogegmo  gabsfommgdol  Bobggbgdo
beyadeyams.

gdgdol 3@meagbydh Agadyh wowo Agdgoogds mbmboly
4A80 M0 aabofommgdol  JGmgoaniln, aobbaggmndgdon gl
aogmgbs  hadhbggos  IGmaomolb  AEmInliggéyee  HaFoendo,
bawsz mbmbol  jmb3ghg@agos gemdgdol wAmb  gobmmgmads
b@ogoligydngmo mbmbob doghodydh.
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gs¥gdol  3tmigbol 30dEabsdmgmdolial mbmbel ggMm@age-
wgto  askafomydol  obmdggdol  BoGotigds  Ygbadgmgdgmmas
dogmby@o dgmopom, doa@sd pagegdomgdamos Ggdbosad lnd-
bgrmagdmah.

Endhds [14] 1964 Fenolb 8 oghollb dmymeghol ‘bydmm,
gogo  “gAhmbdol” asgmobal asbm8s mbmbol  gadGooemn@o
aobaVomads (3030 “g@mbdol” aogimsl 036 obgps  gandgdols
3hmigbygde. mbmbmbmbre  dyjoes  gmdgdob péEgdgmBo  ©o
shgghs mBmbal ymb3gbG@oes 35bB, AMAgamog AmmEIdMES
mbembob  bEASAMLY A Fogbodudl. “g@mbRol” aygmowsh
@3dnpgbody  basmol  Fgdpga  ebmbol  3mbigb@dsios
AOmImbgydmdo  Ugdgetps  60%-0m @y dogmosbom  godMo
pmiadob IGmaalol aageabs Indway weyh.

Bewob@od o 376ds [19] aodmaygamogh mbmbob B8
mds mAo gogdol wETdmol JgMegi@ogdty ogomdgdobsgol
wabda@gon. s goyndgdo Faddmygdos oligm jmbgydHu® wéyd-
smaaby Aedgmoms bodswmy  sefgaes ob s@wggges  GHMIn-
Jag'bal. domo  dmbazgdgden  wEwmdgeol  ‘byBem, Ladgogmeny,
Mbebob  ymb3ybH@Mages 25%-000 Smgdofgdmws Jmb(3abdMagesb
03039 ©mbyby Yréndme wegl.

Bmob@ob o dmmdgl [18] mojgohggden Gomgdamo ofbs,
Amd mbmbol jmbgb@ages @egognol Boghon momgdol 2.6-
%9 20958985 gmdgdel Fobs IgMomwol Jofoblodms mbmbol
4mb6396GMS300L.

1980 Ferols 5 aspgob@dol [13] sg@erdgdds  dogm@odm@dn
(>33)  gJL3godgbBol @b  geigdol Agdgeedo  abedgh
@bembul Jmb396H@agos bogogom 1000 833/

@Imbga@ml  gu@dosaergdo Mbobmbmboomgdol badynds-
mgdol fo@adgdobisls @goldo@lbs s bibygddo @sdmpgbedyxgd
Aggdgemom  mbmborbmbogdol 253350  gandgdob  IGeggbgdol
eemb. bdodowp sdsge budsmmgidby mbMbmBmbrmsb 0ja6-
390ms  3ogdudo, doa@sd ogm FoddsBidamoe gJb3gHmadgb@adols
Andmbgggateg.

bob. 43-by Yomdmmpagbognos mbmball gg@@ogsmado aobs-
Vomadols 3@megde Avobidodmbs s bmbydels bydom genkgdeb
wmgddo, domgdyero gregd@@m-Jodogho mbmbmbmbrgdon.

1984 ol 19 3s0bb  ebmbmbobpomigdsd  @Goblodob
Ybgdmm dmagie slgme IGmgogmn  (bob. 43 dA7Eol): mbmbol
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dm6(336As300b  bogopy  ¢gbodo 44-74 43 opTgges  370-420
33y P-b, Gmigmag  oshabmdspas  Mmbmbal Jmb306G@s3a0bs
LAAIGOLG Ao HBMBol FoJlodmdol @byl
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63b. 43. mbBmboli ggMoomGo aobsfomads smigol ML
1984 Famol 19 350LL H7ob3e@To (1) o 1984 Famob

23 LyJHgddg@b Lmbyddo (2).
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mbebmbmbwol 3aBggdolb ImIgbdTo Gqolidedopst 5-10 33-Vy
smobod6gdmes  gmdgdatio gob3abdggde. 53 wmgb Grollo@hy
aoomes sdagmo [hggols momo. 800, 700, 500, 300 ws 100 33
©embgad by adnadgbop aohmaygommo oym matol daMxgghs 105
obgdol  3Mghgbs  boVogmpdo.  Jadob  Lobdadg  bodsgmgmols
Aubyegon ohGEgdmwes ws I bodsmge 8606 mmasls 20 3.5,
sV 200 4 mbyhy — dogmydo bogowo Igbj@owab 0dyer
Fadenes 500 ;3-b;).

1984 Yurolb 23 Uyd$gddg@l Lmbgdob bgdmm oge odagon
Vbggol @ado. Ladbdgm-ealiagmgoopsb  seobndbgdmps  dsg@ols
moéomo bygowol Fdmbyms, boge htpomm-psbagmamopsh —
(30go dagéob. wogqo@ggdol Ibihob bydme 700, 500 s 300 d
wembggddy 0dymgadees mbgdel dadzhgbs s madolb Askyggbs
hofomo. gaggms mmbghyg Jodol dodstimmungds ogm Ladb@gm-ps-
Ldgangmob. Jodols 3ojLodsgnygto Lofijody waoggodyggdmps 300 33
webgby s Fgdpgbms 25 AL waggedggdel  Ivbjdo
adyomagdmps  Isgeratio  bygowol  @g@dawsh  dadgbgbs  dhadgl
100-150 j3-By. Fogmato bsgowol dodoGmaemads ogo bodbégm-
wabsgmgmom, @gidby Jodols bobdsdg Fgowygbes 35 A.§-b.
wagg0mggdol  IP6idb)  @ddom  goosts  gogds  g@mBbYds,
Aedgmoi  mbmbmbmbpob  aaTggdol JmdgbdBo  adymegdmes
200-250 43-by bebgdoEsb wabisgmgmaen. Mbebal @G emydo
aobafogngdoll  aabmdgel @dmb  geodgdols  ddeggbigdo
s>wobodbydmes 10-15 33-%g bobgdol Eobsgmgman. dsdabogsdy.
o@bobygm gl Lobygdol bgdmm  S@Aobygde  oym  dgogd
Ydgmmgdgern,  Gadsg  aabsdodmds  aabafomgdol  Gwgeno
LAGYIAYOS o@dmbggaml Jngee boggemag ¢gbsdo.

bobh. 4.1 o 43 wo @bAogngdol 4.1 s 42 ‘YgEsMgdy
dodmogal  Foddmeagbols  gendadol  3Gmglbgdob  s@bgdoma
asgmghol  ‘Agbsbgd o'bmboli  gg@dogoern@o  gobaFoamgdobs
PGty HemIabegdmdo. 23 bgddgddg@b bobgdel ‘bgdmo
0-10 43 996530 oaboBhgomws @bmbol  jmb3gbG@s00b MmAo
dngn 220 d4a/8 wa 310 A5/ (53560T0 3848 43 wo 6275 44
‘Agbadodolise). mbmbols Lyg@om Gsmpgbmds Heamimbeg@ol 10
Jioab  gghado  gmdgdol WAL 17-x96  smagdsdadmes  opogg
196530 @bmball Loghme @smEgbmdsl dmfdgbrpogno  Sdabgob
wegb. gamkqdob 3GmE balb gogengbom wsogg0@g98mes MBmbob
‘Jgaggammdals  ggomgdswmds  LGsHnbga@mAog, 14 d-ob
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bgldemm. >@obodbgdmes mbBmbol Fogbodmdob bmbolb ggbmghgds
20-27 43-b dmdob. 14 38 Bgdmm swubndbgdos 6 Joge mbmbob
JUb3gbdMagonm  330-pob 670 83 /P-Bpy.  HOHMIMLgyGmbo
dmmoglgdgmo mbmbo, 0-29 4d-0360 gghols mbmbol  Lygdon
GomEgbmdol 22%-11 Bgomybsos.

d5obowady  gmdgdob  Idegglgde  s@lbgdom  aogamgbsl
sbgbgh BBmImbygAmdo mBmbab gg@@dojemra@ aabafomgdsty.
doo 206 Tgdm o0 ggotiggds mBmbol ymbiagbGMsgouob d3ggmeo
VO, Amdgmoz bowoeon  J@mmEgos obmbol  jmbEgbyHo-
ool bAASBHMLGIOee  dodbodydl. AAmImbeg@mda  mbmbols
dm6Gaby@szngdols  epmeaddagngdol  bobadmogmds  msbsber
dooos gemdkgdob IGmz hgdalb s@ligdmdob p@Amaba.

®bmboll  ggd@ogoma@  asbsfomngdaty, @epmag  bgdmm
ogm  bamdgedo, Sadgmgg  deddgogegh  Jsg@ob  gadda oerg@o
bagagegdo, daadamibdado soMgggde ©s Lby (10, 16-19).

mhmbol 39030 g>m@ aobaomgdaby 4350939885
mhmborbmbpgdoms ws mzomdydobagom, Goldjmoi Batwydmps
4. beywosh  bob.  agmgobogol  obbogmddo,  godmagmobs
©0odmjowadymgds  Mbmbol  gg@@ojomgd  asbofomgdabs s
stdmbigigthmb Bm@dnmabdmdsb Imaéols [8].

o@Imbggdml  Gedgmabdmds baboomwyds Gofisdpbmbol
dogbgom  (R). oy R, jdodoggmbyg  dgdos, 3506 @u@dy-
wibdmds bmbdos, dopgbsg R bogmjdos jéadogaen'by, 3530b
ATOdYagbdH G0  du@ gy dgrog@os.  Gobsdebmbal  Gogbgel
JOoQo e 360'dgbymmmaae domgdmemos 025 [19].

1983 {smab 14 o@mddgeb o 1984 Femob 17 doobl dqob-
Jodols bgdow dogm gahsBo podomgmomr ofbs R, ol méogy
‘Badmbgggedo smdmbbs bogmydo 025-4) >@dmbaghob  dmgem
Lgaddo, @53 dogmomgdl swhodbgm EEgYddo SHIMLY G0
dmog@o  Bddgmgbdmdal  s@Lgdmasty.  Istegmauna@sp  ho-
Hotps  mbmbob  ggdgogommgde  gobafomgdol  gatbmignde
s addee-Jodogdo  mbmbnbmbejion.  mbebols  gq@@o oma@
adbafomgdsls  méogg  gdobgggedo djmbps ggbmgsbo
bydddacs s @bmbob  jmb)bG@sgus 0-10 33006 99650
(33omadammdes  80-220 35a/37  ob@gdigamBo. sdmbhws, Gmd
obmbol 4mbggb@Magool  Joggde @ebaTo  ogm  @obs@plimbol
@ogbgol @bgggdmab bbgopalbgs bodsmamyby. wowpobps, @md
doogno G@adgmbimdols g9bsto, ymggm IGmeoado, mbmbob

116



3163968 @>305 6>y gdo, oy %396>do ©Id>E0
B33 ab@mdon. FaBobowsdg, AmEILag sddmbggdendn dggéoe

aghgdes,  Medmgdog  adbLbgagrmadost  GHY@dgmabdmdol
spggol  obdgbhogdmden, seaomo ol mbmbob  gamadobsb

babgo Gtdgmgbdmdol 453690 s dobi of EoaMmzadal. gl
130400 oo habl, @mpalsg gghgee Lygbdo > demogéo
HNAdEg6@mdan Mndsbynb 3mbrgal.

obmbol  gg@dogemgd  aabofomgdotby  hodomgdymma
Jumagado  LaTapmgdsl  agsdeggb  pagaggmme  dgdwgao

ol jghgdo:
Lapdogypmmdo  ha@otgdgmo  mbmbmbmbpodgdob  dsbs-

gmadol 365mobds wasab@n@s mbmbol gaGojsmado gobsfo-
fmgdob  mogoligdn@gdobo: dgedy dgdiggemmds  GHmImbgghmdo
(mbmbob  bog@me  @axopgbmdol  dbomep  8-10%),  dobo
adgosgmg@o  Fhggol  dgggodo  beps  mbmbodagbowsb
doJLudsgra@ 860Pgbgmndadeg, Gmdgmo badgamep 24-27 4d-
by degdatigmdl  bogol  embopob s dobo  Bgdwymde
9Jb3mbgbosmdn gdgodgds 80 ;d-dwp):

Mmbebol  ggddogamy@  aaboVomgdob  ggommpdormdaby,
doGomaaw, ASGgbal  Shwpghgh sddmbgydml  ggd@oogméo
AmdAsmdgdo, BueddnmabBeds s gagdol d@mmzgbgdo.

g dadeb JhmagLob 30dobadmgmdolinb obembob
Jm6Ga6AMGE0s  AAMImbggem@o  gudegds ganBemmwgl
bAGaGMLggATEre @Bbmboli 35JLndpdly

BAm3mbggdmlo  mbmbol  bLoZoddol  hobyddgrogmas
0ababmdsos  dobo  Fo@dmdfdbgemo  gamdadol  3Gmggliob
> bgdmdol wdmoby;

abHogogemmbydo sdabpol edmb mbmbaly dodomsee dsbs
dmoaglgdgmos ggbsBo 20-30 33-by brgol wmbowsk;

obmbolb  Vgdgyarmdol  (3gormgdsmds  Bobadsmmg@mos
q96sd0 22-24 43-by bryel webowsb.
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"na30 5.
LoJotimggmmb Gghodmiosdy doposgagme  bogepgdob
(33oemgdoremdal gd3n@mogmo dmgegmmo

Jodagol  ggmmomgdob  g3dmdfygg  ghm-gho  dodooow
aaJdm@l ol @Gogosgeab  ws  Jyggabommo  bgadoGol
Aobojn@o dgmdsmgmdal (m3Goggmo mjabgdgdol) Gysomgds
Faddmaagbls [1} selisboBbagos, GmY jmodsthob pgbgbobe wa
Gaeromgdgde  3mogegl @geedololi agma@sgugun  ga@b3o dod-
wobady  amsgoroE®mdgGimeingnmgogeo  Ihomagbgdel  dmger
bgdddb. wgesdofol @Aapasgogmo dsguablol jieagol ggbma-
A6¢@8> dbodgbyermdsd gabslo®mds bamsbowm 0bgm@dsgool
Aodwo  Gmgno  geodadol  (ggenomadels  j9bmbhmdoghgdol
YgLfogensdo [2,3].

bastmggenmb Ggdndmdos'by sd@obmdge@ogmmo ws godgs
4300 1904 Faanlb opmgdlb bamoggb. 1913 §aml mdogrobob mdbg@-
PHM@osYo  waofym dbab Gowosgool ab@gbbon@mdaby Ggyy-
grodgemo woggu@gadade. gh - msggotggdgdo Ahges 1916 Famb.
W05 300590980h  Ageqase  do@gdnmo  abgm@dsgool  shogmobab
Lagmdggmby o3 @agguéggdol  e@asbobs@m@ds  'd.0mbaedgd
odogmobobsmgal wasEa0bs 5¢3mbgjg@mb adfgodgommdols jmg-
g30ogbdol Fwwayg@o bggmol j5bmbbhmdagdgdabo [4]. 1927 (yenl
méogmobols mdbgdgagm@osdo  gobabarws 1916 Tyl gVy30-
Homo ©33406 300580 s ©sofgm @spnaieol GgaobiB@oiusg.

1954 Favowsh  bafsdimggemb  dadodmeesty  gqbjge
mbo@gdsl  ofygol 8 J@obmdgd@ogme  Lowan@gdol  Jugero.
Sfaesb  sgdobodydrogere waggodggdoh 6 Ighihe 195491
Vergddo  LoLggda$ygdoe  grgbjaembogdes,  bmmem  Lado
bbgoabbgs baba@damogmdon hibgamabbgs Jg@om@n.

aebabudbogos, G bafodimggmmdo domydamo si@ohomdgy-
Gogmo ©S 306 300900L dalisgmgde gadmme ogm odeygbgdnma
badgsbogAm 6aAGmdydTo, Gedergdo Jodgge badox gdl wasd-
©hgb Goposgogmo Gya0dol ghfsgmmol womydo [5-12 s Lbgl

dgodhogbmgabo  sRobedg@mogare  bapag@gdol  Jhgaro
Pgdemgdolpopagadsp  dmogages  LaJs@mgymmb  doomogp  @sb-
0dHPGHYG  bBmbgdlh  (bawan@dgdo  Lbado,  shabynsmo,  bgbsgo
aobmaggdamos  @sbsgamge  bafs@myggeneml  bdom  bydddm-
Jogaee Bmbado; mdogrobin, bLyds ws ogansge - swdmbaymgo
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bajodoggemml  bobga@opstinpaer  bembsBo;  Togngs,  xgdob
aoolisbgmamo o5 8 gobdgao — jogjolombol dmoesbo Lol-
H9dgd0b  Igedool s Fomagmo  dmob  BmbaTo).  dogbgogee
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woydwbmanm 1968 (gl asdmoizs sjfubmidgdBogme bmdsdo
[41]. Amdgmoi bags@mggemml dg@odm@onl Gagaesgoyma Gggo-
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dogob, aoblisjgudigdom @spasgogmo dogol (3gerogngdsdo
mogobgdado  obpogsPodoll  @mml  shégmgdgh  dmob
dgobgotigdo,  @AmAgeeos  Gygggdn,  bemgol  dyobgadgdolipeh
a>hblibgaggdom, dodomspae, dbob Lboggde gby@aeol badyx by
bgds. gl gadmfggamos dsmo o Sdbmanygd @ bodspaggahy
adbmoagdom, Lopsg Hgddgdod @l @menn dom  sdgnas3ndo
960336 mo.

1955-1975 Yegdol obgm@dsiool sbsgmobols bisgpndggmdy
HAdqAa0Lsngol orpobps Fmgerg we addgmAser@asbo  do-
abliol @ygggdol bowowgyde bo@dsboob Tgwadgdoo: a@dgam-
Bome@osbo  Gagosggoobamgol 7%, 3bolb  JoMpadodo  @swpo-
s@uubamgol 35% [45]
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b@Ag3gdol  ‘bmbsdo o8 gergdghGeli  Lgmmab  wogobgdn®ydgdosb
[48]  Loabhggdglems ol gddo.  Gmd  sdd-ob  dogmoo
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ws Abob Hrmgdols baba@dgmogmaanl mogoligdy@gdgde. demgdygmo
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Gapos@rmsmo dsmobliobamgob. 30-35 Fanob Jgdmgy x>FPGo @
JoGpsdoto @o@aaionl baBgognem, begme 1520 Frmob Fgdwgy
Aawodgngeno  dsmablol  baBgegrer  bpgds  dgwdege e
RTORY P TN F U RYUR I TH wadm joegdagemo Gaggdob
habp@dgnogmdathy.

bagotrmggmrml  oJ@obmdgdogme  Lawyndgdol  Jhggmols
1054303908300l obgudlsges, @A enog  eduygbogea  ofbs

127



Goposgogmo  Mggodol  mogolgdg@gdgdol s Mawaszogmo
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Gawoaggnnbs s gaddate  asdmbboggdol  Yesogdo  xasdgdeb
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3085 3e0mdaBn dogydnmmos bd. 550, boge dolio IGm(6-
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(AA-100) ;133390 Bobgmgon 1954-1991 GmgdBe wobagmean
(3) s 393mbagregm (3) LajsteggemnTlo
(1-s65bggsmn; 2-UmbyBos I-babogn: 4-mdommalin; S-mgmage;
6-Fopnyo)

(om jobmgob samdgeal goosogddo Ymob 3obdsgarmdsda
(odogmol o) Xa@Mdmdb  Eamgéomo  gamabdgdo  sdlie-
wada@e  ddjledgdom  ogdgdgemde  (+52%), odMognTo o
“hgmgomo  asmsh@ol bowepgd Dgomanbs -04%. mdogmobob-
mgob  056g3om-ligdHafdnmdo ws ©)418090 0 yoEsbMgde  Eomg-
om0y, ©6s@Rgbo mgygdel (X, X1) go — Jodigmgoma. Espgdoma
aoRabAgb0ls doJbodsgmn@ds bogogwyd Bgowy0bo 3.8%,
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Ggmgomo  aobob@gdobad jo —02%. mgmsgdo  gamsb@gao
Eapgdomos  Lddo  ogeb (1, I, IM) a56dsgermdade,  bogne
©5650Bg60  3hMs  mgabamgal  0ge  godgmgomas. o doma
aoabdgdol  Sdbogeradate  Lowowpggdo  asgomgdon  dgHos
PAYgomo  aoesh@gdoel sdbmeadg® Lowowggdsy, @mdgmms
BJuodgdo s@ dpadsygds -0.6%-b (boh. 52).

smdguol Ggemomgds eBEmdon jhagamgddo AA-100%
Ly@gammp 1 Fmob dsbdogaby goblisbogeggmo Jgdempab pob-
Dgermdado (1954-91 §V) s6sbLggendo mydg@gmm'da, mIdmddg@do
wo bemgddg@do oym edymygoma, aba@hyh mgggdMo jo g
domo (6ab. 53). godygmgome  yaeshdgdol 3>jhodydds
Ygoepobs - 53% (M), Eowgoomo aowabdgdabsd jo — 035% (VI).
bobsgde mobo mgob (I, VI, VI, 1X) 33563agmda@o  smobodbs
aEgdomo,  wabadfigbo  Ggs  mgobamgal g0 Podymgomo
soab@gdo: Jodggm  Ygdobgggedo  gamaboll  sdbepmadn@ds
Ao JLodydds  gowaohs 34% (1), dgméy JpBobgggedo jo -5.1%
(IV). odoguob@o soo ogab aabdsgaemdasdo (I-X, XI) swaomo
>gb  smagemb  ggeromadel  aegdom  Agbeybigost, Mmdgmol
A Jbodndo  gadredon  JAmgyergdde  mgdgtgemdo  Fhopagbl
16%-b, 0j@mddy@do s bmgddg@do swaogro >zl 7dboghgumem
POgegom  aowobdgdl  (-0.1:02%)  sppdgemb  opgdomo
adeab@gdo  S@obo@6s  0dbgedBo, ogdg@qamdo s Fod@de
ogsgdogg,  dodbodgdon  mgdghgommde  (16%).  Fasmofopol
wabs@hgh  mggado  jo,  Pdeymgeon  gowsb@gde  dobodgdow
dool'do, oghohdo s mJBmddy@do (0.3%).

Vogn jodo spgomo Jjmbps smdguml ggenogmgdols wswg-
domn dabwghosb ama mgol asb8sgarmdsTo (111, V-VI, VUI-XID),
Gmdmaoby dadjbodadds  mydydgomdo  Ygawpobs 16%  (I-X, XI),
addogndo o smobodbs  sEdgwel  ggmoggdol  Gymgomo,
ogeroldo  go - bgmeegebo  Ggbegbgos. gdmygmgooa  gawabol
30b08933> 53GoanTo Agopaobs — 025% Faarofopdo (bob. 5.3).
dmymogGommnsbo  Aspasgogmoe  dagmabbob  Farog@o  xsdydols
(ZBk)  gysmogmgdgdol  @abpgbgzos  (hoh.54) pabagmmgm
bogotogammb  bawaytgddy gedymgomos. spbodbym  Jghomge-
‘do Fron@o xa8gdol ob@abbog@o dgdgamygds s@obodbs sbaby-
@by © bybsg@o (LoBgogmmp 300 e/ bd?), Linbjdd0 IBk-L
bowowy ‘Bg8Godmes washrmgdon 6.0 4iom/182-0m.
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>0bobs spdmbagem o baJothoggerels bagoaatgdbas:
mdogrobdn o mgmegdo  ogo  Agdgodes 20 ddagi/l)az-()m,
Ladbtigm  bads@mygenm@o  (bospyag@o  Yamis) IBk-L  bowpowg
Wg800ps 50 joen/L@-0m. mdomob@o, mgmaghs s Famyado
dmgmgdemesbo  Gswosgagere  dagnablboly Farogdo  oadgdols
dgd3008>  dotomdwe@  ashdoGmdydaennos 53 bowy ety
Jaogabomo  bgwademol  samdgwmb  ggeoomgdol  wagdomo
Bbsegbgogdom; @ag Yggbgds Shabygenh, Lmbygdl ws bgbsgl, »a
bowan@gdby  IBk-bU  Agdiodgdol  Bgbwegbgos.  Sombgwsgsp
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smogemb  Tgbadhbgge Tgdomgdobs bybagdn s 7dboTgbgme
Gaseomgdgdobs 563bLgymo > Limbygddn, as630Mmmgdgmos 3@
Jaunabogeo  bgrsdoMepsb  s@ggemomo  @aposgual  Femagdo
Nodgdol  bAom, SENEge  Bmymagdommasbe  Mawadzomo
dounablbiol dgmtg Brpagbgerol — X370 Ayaszueb AYlsdsdobo
Gaerogmgdgdon  (I383omgdem) mAqdmosbmdnll  (3gmomgdgdol
9330000l pagergbob Ygwgaom.
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Jagngbomo  bgesdedob  Fegmgdsmwosbo  Maposgegare
dogmabloly Lybmby@mo %3580 {geofswol mdogre (IV-IX) o

goge  (X-II) Jg@0mwgdobomgol doGomspsre  asbogmowbgh
Bgd3eegeslb (edogrobol aoMps, Gmdmobmgobsz mdogn Jg@o-
mplo 5@0abad6os Eawgdome Gabrgbios — 0083 jaom/Ld? Fgamo).
xadgaol  dpdedmgdols  0b@dgbbingmds dgdos mdogro  Iy@omwo-
Lymgol (303 3gBompmsh Bgos@gdom gagums bopaaiihy, aoMws
Vognjobs, domdgnobogobag  sppomo  sdgb gd@mbgdnger  demg-
goghsb. ogo  aabloMmdgdmmos 53 Lagan@by oy 3goeedo
bybmbyto megmol  bogad@all  Ag@o  boba@darogmdomn  (bbgs
boa @ dmab Tguo@gdom) s smdguml damseno 3bo'dghgume-
d00. mdogmobobomgols bgbmby@e xsdndob gmogngdol wapg-
domo Habsegbos 3abludmdgdamos Jignaboma ‘bgwadedob 8m -
mgdomeashbo Goposgomo dagmabliol egon@o xadgdob ggsoo-
madol wamgdomo Bgbogbiogdom (IV, VI, VI, VI, IX). 8¢ mmy-
Homosbo  @apoagomo  dsgmablbob  mgom@o  xsdgdo  (EBk)
PPéygmgonns A Pdmbgggasol oo Fd@sgargbmdabamgol, Gada(s
256330008y Fanom@o o Lybombygdo xod)dol  ggmrogmgdgdol
sbagmmpgoy@o  Jobwgbiogda. IBk-L  gmomgdgdol  oradnmn
0650960y owobaedbs  ‘bmpoghe  myydo  bmbgdde (A, V),
Fomgoto, (V1, VI IX), mdognob@e (IV. VI, VII, VIN, IX),
hragmmgobo Bgbrgh3ns agugbofgs bmbyddo (X).

atdgmAsmmasbo  Gswoaggogamo  dsgmabbol Yaroy@o  x»-
dgdob (ZBg) gerogogdol Gibpghzos wobsgmngm bagstonggenmb
baaa@gdobamgols (sbsbygma, Lmbygda, bghagjo) godymeomos.
a0hadhygmo 3gdomwol 3a36asgmmdsdo IBg dodliodsgngdope (150
Joo/ 182 Aydgodws sbabgamAo, bmbyddo ws bybsyde IBg-b
gotwwbhol Lowowyd Agowpobs dabsdsdobsw 100 s 90 Jgoe/ L3
(65b35.S5).

sdolisgengm  bads@mggenml bowy@gdby IBg-b  bagya-
bgmd@og  Lyansl  mdagnobde s Fomgado  oJgb  @aegdomo,
oganagdo  go  pdgugome  Gabpgbies.  sdabmsbsgy,  dolio
@gerogmngdgdoh wosdsbmbo mdogg Vgdmbyggqobamgol oo gdom
ba g gdos wabsgman bagodmggmmbmygob wogjojbomgdae ZBg-b
Gaeromgdgdol osdsbmbmeb Aguadgdom. Sobodbyer Jg@omedo
IBg-d Lydmomepe  dmodads  mdognolido 20 jjom/L-om,
ogarsgdo go Bydgetws 4% jyoan/bd-0m (Fobh.SS).
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d>olishod6agos, @md  Eabagengm  bodsdmggmmel  Lawaghgdby
Fmog@e > Lybmbgho (odogmo, @ogo Jg@ompegde) xsdgdob
@ggogmgdols  06@gblogedob  Babwybgogdh  sjgm  gMee  do-

BsOmgamgds, »0dmbagmge  badsGoggmemb  Lawagé egmogidog
smboB6gmos  sbommpog@o  Jogmmgbs,  dxdnb,  AmEalag

mdomabdo @> Fomgado Lgbmbgdmo ®sdgdol (3gmomgdols ob-
B3gblogmdob  Bgbrgbigegde wdogmo s 0go  dgGompobangob
3ol yHmog@nbasFobsopdugam.

Gspodgomo  dsmabbo  gablisbugdagh  Jygggbogmo
bgwodntol  gbgtagdogare  dodgbgosml, > dolo  (3gmo-
mgdgdob  bogowob > §gbyhgool wopagbsl  dsgols
Gaserogegdab  Tghfogumol  ogommbisbdobing o4l aobloggo-
@Agommo  3603ghgmemds. smbodbgmeo  Jg@omwol  3568sganmdao
Lygboghs >  sbabygmTo  sppopro  Jdmbps  Gawosgogmo
d>gmablol  Fgnomdo  oa8gdolb (EB) Fgdgodgdsl, Tgbadodobasw,
200 wo 130 4o/ LP-0m, Lobgd30 jo bAwsl 80 jjou/ Ld-om,
omdmbagmmgm  Lafsdmggermb  bowyycdgdby - mdogobide,
ogmwsgdo  ws  Pomgado, ZB-b  lLogowggde,  Ygbodsdobagw,
990G 200, 140 ©s 70 jjom/bFP-0o (Aah. 56.).

>3tops asbbognaun  Ldwyn@getby  (bmbgdol goms)
Goamt Spdmbagamge, oby wobdgmmam bajotimgymmdn dowo-
sogemo  dognablioh  Famogdo  xadgdol  (gmmomgdgdel  dodoé-
ouegds gdmbgggs ghmdsbgmb: spyoune sdgb IB-l gdzodmgssh,
Lbinkg330  ZB  obAwgds.  Fmogdo  xsdpdob  Bgdodmgdeb
0b@a6logmds (o LA Fama)  BsdLedsgm@os  bgbsgolismgol
(0531, Aubodogny@mos  mdogmalinbsmgol (-0.037). Limbyd3do EB-b
béwol  0hGgblogmds TymoFapBo Bgowpagbl 0091 jgomm/ bd-L.
Foagrolaob  odogro  Jgdompabsmgoly  bybmbyda  xsdgdob
Gyogrgdoly  abdablogmds  segda@gds  gogo  Ig@ompolismgol
dopgdym  Shogmmpogd  Lopowggdl  ababggsmolsmgal  3-x g,
Ligbsgobawgal 4-xg@, mdogroliobomgol S-xqm, ogmagolismgols 2-
%94, §ongobmgol 13-904®.

Gawosomo bodwgdol ggmmomgds %-3o 38 (amolb a06-
AogemmdaBo  (1954-1991F7)  dmggdgaros  (gbMomdo 53 (‘dgwa-
Adaeeos 1954 Farol addimJbododgdger 360Tgbgimmasbinsb).

sddopae,  Fy@adgdgmo  pddmygenggate  badyomngdsb
aidagl 3ogoggmmm ‘dgdwige dodomage @sbybyde:
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1954-1991 Ggdol adh3sgmmdado, BmmaEqdagmmmdals
bodmamer 30630 To, LoJohmgammdo owaogmo  Jjmbeps  Jgg-
ggbogmo  byeado@ols dmgmgdomemasbo Gapasgogemn dsgnabliol
Vot  wsdgdob  Igdiemgdol.  wabagmgn  lisdstmygememBo
xo8g30h  Bsjlodagmegdo  Bgdg@gds  s@obndba  Sbsbggumbs  wo
bybs 3o, B060dsgmygdo — bnbmdTo: >wdmbagmagn LsJsGogyememdo
xo3700L  A>JLodsgmado  Dgagedads  owuboBbs  mgamaglbs
mdognulido, Bobodogeyda §oan 3030,

Foxe

80

- Ty T ——————————
1930 1985 1060 1085 1970 1970 1080 1988 1090 1099
Foszo

Bob. 54 dogoagogsmn dopmabbob Prmogdo 32583300
Gamorngds (Jyoeybl) mobogregm (9) @ sedmbsgmge
(3) LoJsbongganeBn (loBobggsea: 2-Umbydm -bgbogm

d-ndomobo; Smamegos 6-Fomyd)

148



sbodbgm  Jg@ompdn  gAdgm@ameusbe  Memosgogre
dogmabliol (3939d@M0 aa8mlbaoggds) Fmogdo xadgdo Agdietips
pabsgmagm  bafotmgganmdo  badogg  bapgnéby  (s6sbggmo,
Lgbsgo, Lmbgde) - Asjbodegogdo  DgdioMgds  >@0boBbo
SbobgamTo.  smdmbogmgm  bads@oggmmPo  Lopyg@gdh;
mdagrobo s ogmage  gR)ddnGe  3ddmbboggdel  Fapog@o
X09960  qdboAghgerme  poobodws,  ToangeTo  go Slbigyy
2360 dgbgmmp 9o,

dagngbomro  bgwsdodab @oposogmro  dsgmablob (dmjang-
dosmmasho  Goposgogmo  dagmsblob s gggdBge  gadmb-
boggbob  xod0)  Foogdo  x53950b  bopowg  spdembsgmmgm
Lodo@mgaemml badogy baweynegaty gdcedmws (dsJbodspnydae
wadngrobdo, Fohodogmg@oe Yogn jodu). wabagegm bajoGmggermb
Loy g@ndby swebodbs @sposgogero  dograblbol Tmome xo-
dgdol  ggumoggdoll  M@mogBnbsTobsspdpgem  §aboghogde:
hobagddo ‘bégs, Lighogdo s shabgnm3o Agdgoedgds. @owos(zo-
o damablbol Pamogdo  xadgd0ls  ggmoggdol  swbadbgeno
BJbrgbgogdo  gobdlodmmads  dobo  ymddmbgb@adels  Amgpngd -
mosbo  Aowosgogmo  dagmablbol o gggd@acoe  godmbboggdob
bLmgda@ds  boporggdds s  Bybeyb30908s.  sdmbagm go
odotimggeemlb  Lypag@gdobmgoll  @aposizogmo  dagmablbob
Femog@o xsdgdal bowowgadol ws 3gamoaidgdol ®aboghzagdol
goAdo@gdsdo dmsgado Gingno omddsds dngamgdsmmasba @awo-
S30o dxmabbolb howowynods (999d0md0 as>dmbboggds go-
gosws  dboTzhgmrmw) wo ggemosmgdol (Hibrgbiegads  (B;d(0-
@1653), Mabog mygs Aaposzogemo damsbbol Vmog@o adgdol
A9330agds badngg boman@hy. @slisgmam  bajsBmggmmls  lisg-
30938%g (bgbago ws Sbabymmrn) 3o gmgdoen@osbo Gagoagoymmo
domabbol Pimogdo  xafgdol Ygdzedgdol bogowg ws  Bgdgo-
Gdob  Hobrgbios dodomspse aabbabwghs  yAdgm@armmasho
AaEaaama damablbol (18ad@a%e 3ddmbboggdol) gyerogogdols
howopgd ©y beAwob @ybwgbead, Mol dgugase GawosugEee
domablbob  Femogdo  xadgde  aabbobopoggmae  3y@oenuob
356dsgmmmdoTo  bogddhemdmmom @gge. bebygddo  jo  smboBboger
Jgtompdo  dmgmadognmosbe  Aswosgogenn  dagshbo  9dbo-

dbgmmp  Fgagodes, a@dgenBagemosbo  jo = F6odgbgmmyhagp.

149



>35h gobadodimds Jgaa3bosme bgreadodol Gowosiemere dsgeob
Lob Famog@o xsd360l bAoals Bgbrghzns.

dmgang@ommmosbo  Gowosgonmo  dagnsbbol  Lopogeggdol
Poohdongdaty s (gomgdgdol  Gybrgbegdly ydHyggaTe
Gmgno 0madsBs  Jgapgbogme Bbgosdodmol LaBmemrem Gmondo san-
dgiomb 3gemamgdgdol Bgbogbugdds. mabiagmagn LisjsGmggmmls
boean@gdbyg:  sbabggemo  @>  bmbyde, 1954-1991 Fengdol
aobdsgrmadso spyomo JJmbps sgodgoml §86odghgmm Vawasl,
babogdn go — bog@dbnd ‘g dzoMgdal, dsdoh @mpeybaig Sedmbag-
mgor  bododmgamml  badogg lLowandby swobodbs  smdgoml
bawob  Gbrgbiogde  FoJbodndom  Togmgodn @y dobodmdon
0oy 'do,

12006 G5¢ M

. Konaparbes K.f. Paguauvonuwii 6ananc 3emnu, a’polonb H
obnaxa. M., 1983.

2. Mapuyk TI'.HU.. Konxputbes K.f., Koszozepor B.B. 3uepro-
AKTHBHbIE 30HBI CEBCPHOH  ATNAHTHKH, KaKk MpPOSBICHHE
MEXro0BOH M3MEHYHBOCTH paaHauxonHoro  Gananca.
«Mccnenosanne 3cMan H3 kocMoca», 1984,

3. Konapatees K.f. CoBpemenHblli oran PaaMauMonHbiX Hccneno-
BaHMH. PasHalUMOHHAA KAHMATONOrH# W MPUKIAIHBIC ACMEKThI
akTHHOMeTpuH. Mpkytck, 1984,

4. Mocumse UI.B. Toaomo#t xou npo3padHOCTH armochepnl B
TOnmucu no akTHHOMCTpHYeckHM HabmoaeHuam 1914-1915 rr.
MeTteoponorudcckiii BccTHHK, Nel12, 1927.

5. batniruna AM. DakTop MYTHOCTH 3EMHOH IIOBCPXHOCTH ANSA
Hexotophix nyHkros CCCP, Tp. ITO, 1.1, 1934,

6. Uyukupuasze A.A. HabmioaeHns Hay paccesHHOH panmnaudedi B
Tounucu 19 mions 1936r. Bo Bpems IaTMEHHA (,omma «TexHuka
na wpoma», Ne3, Téuaucu,1937.

7. Mocnnze UIB., Pyxamsc TI.A., YUxauase LI.M., Bekya JIL.B.
AKTHHOMETPHYCCKad XapaKTepHcTHKa Kypopros Baxmapo, [llosu,
Cyxymu. AGactymann, Jinkaun. Tp. [TO, uin. 1(63), 1947.

8. llyuxupuase A.A. Hanpaxenne pacceannoil paavaumsn 8 TOnaucu.
Tp. mecthbix obcepsatopui, smin. 1, 1947.

150



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

24.

25.

Bepnsua T.I. Tonoeoit xon cymmapHo#i pagnalMM no AaHHLIM
¢daxTHuecknx Habmogerwii. Tp. TTO, sun. 48(110), 1954.
Konaparien K.A. Jlyuucras sneprus Connua. 'mapoMereonspar,
J1, 1954.

Mocuase LL.B. Pagnaunounelit u Tennosoi 6ananc TormwcH 1 ero
okpectHocreil. Tp. TounHUI'MHU, euin.1, 1956.

Pamuauvonnwiit 6anaHc aesTenbHOM MOBEPXHOCTH U METOAHKA CrO
obpaborkn. Tp. [TO, sun.61, 1956.

Mocuase LL.B. Pagnauuonublii v TennoBo# Gananc CyxyMH u ero
okpectHocteid. Tp. TounHUIMH, Buin.2, 1957.

Mocuase 111.B. Pannaunonnsldi B yCIOBHAX BHICOKOMOPHOH 30HM
Kas6ern. Tp. TounlIH'MH, Buin.7, 1961.

Hyukupnaze f.A. CymmapHas papuauus 8 TOmamen. Tp.
T6unHATMHY, Buin.2, 1957.

Llyukupunie S.A. Paanaumonnuii Gananc noa KyasTypo uas B
paione Anaceynu.Tp. TonaHUTMMU, Buin.2, 1957.

Llyuxnpuaze A.A. Pexxum conHeuHoit paavanvu 8 TOunuck. Tp.
TonaHUTMH, 8uin.2, 1957.

LHyuxkupuase S1.A. Anb6ea0 HCKOTOPbIX KyALTYPHBIX PACTEHHH H
APYrHX cCTeCTBEHHbX mnoBcpxHocted. Tp. TounHUIMMU. Buin.g,
1961.

Lyuxupunse S1.A. Pamiaunonnuie ¢axropsl knimara Fpysuu. Tp.
To6wtHUI'MMU, Brin. 10, 1962.

. Qyuxknpuate A.A.  Condeunwit  kanactp [pysun.  Tp.

TonnHUHUIMH, 8uin. 12, 1963.

. Uyuxupuaie  SA.A.  Pagvaunonnwmi  6ananc  TeppuTOpHH

3akaskasbs. Tp. TomnHUIMH, Brin. 15(21), 1964.

. Llyukupuase S.A. PaaHaunonnbiii 0anaHc 30HB BCHHBIX CHCIOB W

neaunkos  Llentpanbioh  wacth  Bombworo Kaskaza. Tp.
TounHUTI MU, suin.20, 1966.

. Uyuxnpuase S.A. PagHauMOHHBIi H TCPMHYECKHA DPEXHMBI

TeppiTopuu ['py3un. Mmapomereonsaar, JI., 1967.

Tasaprunamc K.A. O dopmync ana suvucicuus sgupextunroro
ninyderus. Coobw. AHICCP. 1. XXXI1I, 1963.

Tapaprkunanse K.A. YycT BIHAHHA BBICOTH MCECTHOCTH MpH
BRMUCACHHH pdexTuHOro Hanydenus. Tp. 3akHUTMU, Buin.35,
1970.

151



26.

27.

29.

30.

31

32.

33.

35.

36.

37.

38.

39.

Tasaprxkuname K.A., ['sacanna H.B. [lpospaunocts atMocdephl 1
€ 3aBUCHMOCTB OT BETpa B yci0BuAX T6HaucH. Coo6m. AHI'CCP.
T1.73, Ne3, 1974,

Hasutas @.Q.. Taeaprkmnanse K.A. TMpobaema Gopnbw c
rpagebuTHeM H  Mopo3aMM B CcyOTponMKax M APYTHMH
CTHXHHHWMHA GeactBuamy. «MeunHepe6a», Tounuch, 1982.

. Kotapus A.®. K Bonpocy 0 KIHMaTHYCCKOM pacucTe CyMMapHoi

paaMauHK B YCIOBHAX HcpecedeHnoro penbeda [pysnn. Coobuw.
AHI'CCP. 1.26, Ne2, 1961.

Korapus A.@®. K Bonpocy o pacnpeaencHuu sddexrHBHOrO
HIy4YcHus Ha Teppuropud [pysuu. Tp. TIY, T1.231, TOuawucn,
1964.

I'Bacanna H.B. Tensnosoii 6ananc I'py3nu. Hia. «Meuunepeba»,
T6uaucu, 1986.

Camyxawsnan P.J. Cymmapias pagsauus Ha TEpPPHTOpPHH
Kaska3a. Tp. BI'H, Buin. 43, 1979.

Camykawpunu P.J1. 3ddekrHBHOE HINYyUYCHME M PAAHAUHOHHBIH
Ganaxc Ha TeppuTopun Kaskaza. Tp. BI'H, euin. 46, 1980.
Camyxawsumn P.J1. Paccesnnan pannaums wa Kaekase. Tp. B[,
BhiN. 46, 1980.

. Acnaunkawsund H.A. BekoBoii Xoa HHTEHCHBHOCTH MPAMOI

co/HeyHOM paaHauMn. B kH. «AxTHHOMETpMS H oOnTHKa
at™ocepui». JI., F'napomereonsaar, 1969.

Acnanuxawsuiu H.A. O BekoBOM x01e CONHEYHOH paaHalun B
T6unucu. Tp. 3akHHI'MH, 8rin.35, J1., 1970.-

IUenrcaus H.A. Moacauposanne cnexrpanbHOro paaHauHOHHOMO
nons ua Teppuropuyn 3ananHol ['pysun. Coobin. AHI'CCP, suin.
130, Nel, i988.

lllenrcans HU.A. PacnpeacneHHc (OTOCMHTCTMYECKH AKTUBHOM
paanauun (OAP) na Tepputopru 3anaaxoi ['pysun. Tp. 3akHHH,
Bein.90(97). 1990.

larya B.J1. K Bonpocy pacyera cnekTpanbHOH paccesHHOH
pansauuu Ha TeppuTopud [py3umn. Tp. 3akHHUH, Buin.54(60).
1977.

Honuase A.LI. dotocuurerrieckn akrtHsHas paauauns (PAP) B
ycnosuax AHaceynd. CyGrpomueckne kynbTyphi, Ne5(133), 1974.

. googetimdomadg, 0. gbygmos.  dogob  msbsdgedmgg

gymomgds  byfs@mggemmdo.  Gowosgogenn  Gggodob
(o gdamads. mdognobo, 1999,

152



45.

46.
47.

48.

49.

50.

5.

. CnpaBounux no knumary CCCP, sein.14. Conneunan pannaums,

paamauMoHHLiit 6amanc u conHeuHoe cusauew JI., T'mapomerc-
oun3nat, 1968.

. Ceannpse I'T., larya B.IT., Cyxumsunn 3.B. Bo3oGuosasemble

3nepropecypesl [pysun. JI., TuapoMerconsaar, 1987.

. [TnsoBaposa 3. H. MHoronerHMc H3IMEHEHHS WHTEHCHBHOCTH

CONHCHYHOH pagHanHW MO HAbMOAEHHSM aKTHHOMCTPHYECKNX
cranumii. Tp. ITO, swn. 223, 1968.

. MuoBaposa 3. H. PagnMauHOHHBIE XapaKTCPHCTHKH KJIHMaTa

CCCP. 'napomereonspar, JI., 1967.

Murinova G., Ostrozlik M. Variations of air tcmperature in the
Tatra Mountains and the possible conneclion with geomagnetic
activity. Contributions of the Geophysical Institute of the Slovak
Academy of Sciences. Series of Metcorology, v.10. Bratislava,
1990.

Py6bunwreitn E.C., Monozosa JI.I. CosBpemenHoe H3IMCHCHHC
knanmara.['unpomercousnar,Jl., 1967.

Powell 1. Change in amounts of sunshine in British Columbia,
1901-1960. — Quart, J. Roy. Metcor. Soc., v.91, Ne387, 1965.
bepnsua T.I'. O BexkoBOM Xo4€ NMPOJOTKHTENLHOCTH CONHEYHONO
CHAHHA Ha TeppHTopun Bennkux pasuun CLUA. Tp. ITO,
BLIN.365. 1976.

Shmidt T., Koopen K.. Shmidt F. On climate variations in
Indonesia. Verh. Ned4l, Kometerian perhuburgan Djawadan
Meteorologidan Geophisik. Djakarta, 1951.

byasiko M.H., pozaos O.A. O npUMEHEHHH OCPEAHCHHH B
KIHMaTHYCCKHX HCCACAOBAHMAX. MCTCOPONOrHs W THAPONOTHS,
Nel0, 1966.

HApozaos O.A., Pybunurrciv E.C. UYto cneayer wasmBath
kaumarosiornueckumu HopMmamu? Mss. AHCCCP, cep. reorp., Nel,
1966.



0530 6.
60085306 BIRNINAHOL BIIVHISTVHIRO 330
) 80L0 G3HIBHSRMBS LSAHMHIZINMI0

376935, GmAgmoG  gorggnene  gmddmbgbGgdolisgsh  dg-
299, [o@Bmapagbl gl domasb LobBgdel, Lowsg PHePmgb

aoboggt, Jodogd s dammezog® IGmagbgel 8bgaGamligg
Ae-pgeadofob  96gGagdogamme  dpamds@gmds  gobadodmdgdl.
doli  3mddmbgbdgdl  Am@ob  (Ggemogge,  gerodade,  Fyommo,
bosesgn, di3gbstigame bLogs@o s gbmggmms Ladystn) dow-
e G00gthmgsgdomgdo  s@bidmdL. ghmob  Fyiagms  oFgagl
dgmaol dgiagrobl, dgm@ol Vgaggems yogemgbal sbpgbls Lbggdhy
ws o0 degdmoma,  dagob  @geogngdal,  @mImolingebs
smgamo Yangdog Lagdacolos, dmbpggh Tyamoli dsgmabbiol Ig(3-
g, VPPgy gromdobs ©s 5.3, spbobabages, @ma boswpsgol
dmbgddng (gemogrgdsls sesbgiere Fargdo gbaodmgds, 83530k
Aoy sboGmImaaghgeo  gojdmedal Bgegase  Igbodangdgmmos
dobo gobogado mgobydgdol, Jodggmymgmobs @qdlg@adgaagmo
gaseoly 8339mM0  (ggmogegds pomob dmgmyg Jgdompde. gl o,
mogoli dbMoyg aagemgboll dmabpgbl dogm Moy sGImligg@gan
Jm(3gbgdby [1,9]

LaJathimggmmml  Jogob  ggmogngdob  gbg@ym-domsbligda
Admugeoly Agddboboogabs, I60-g6mo 3603g6gemmgabo
Fobalodimass  Jaqggbomo  bgmado@obl, jg@dmpe, dobo  yagmabhy
dy@Adbmdosdy ggbol - boswogol bgwadedob Ggddghadp@neme
gaeeob  Dgbfagems. 33 Lygombl  9dmgbgds Fobadpgdsty mage,
amdmol do'bobos Lags@mggarmdo baspagol bgpslodob Ggddg-
A3ty AdogomPemon@ o goMggdams dmbazydgdol Ly
gogomo  sbogra'bo, Jaanabosre Bgsdodol mg@dmo Ggg0d0L
596, dobo  ggmromadol 3ablabmg@s gygeboligbgan dofsmg-
Amgddn o dmbagg8my dabob Agddbs, Omidgamog dgdogamdde
ghgiam-doansblin@o dmpgmoli sbaggdae ofhgda sdmyghgdnma.

154



6.1 boo>a0b Bgmsdotol @3d3g@s@adamo gamol Gggedo
bagothmggermBo

bodotimggemm3o bospagoli §gddgMmodndgeme Gggodol dgb-
Vogmmobowpdo  dodpgbomo  asdmggemggade  Lyjdsene  dgodg®ogs-
bmgabos, dom Fodol dhodgbgmmgabos 3. gagoTgmoly Lsfodr-
oggeemb, s asblagnmegdom, gmeobgmal sdemmdab  bosws-
2900l mg@dymo Gggodob edeggmags [10,11] wa. sadymgg, 3.
Jmdsbosl  633Mmdn  “bLafs@mgganmb  Jogs™ [2]. 1960 Fodwg
dobaggdgdom, Imgamo bsgodmmggmmmbaogol, geagbogmas bosps-
a0l bgmadomol §gdigPsgol aobsfuamgdol @admpgbodg Mgy
sddomol, ogmobobs ws mJ@mdd@ols mgggdabomgob [12] @o
‘dgbgds  boaagol byosde®al  dg83g@sd @l wAM3o ggmo-
gdaly, oan wmgdpy mom]dolb Vgqbfsgengmoo.

boaagol  ‘bgwadodolb  Biddy@sGe@s  abmdgas  hoswagab
3093bmobfygmol mgddmdgd@om, @mdgemog moghwgds  dndo-
bobGogrghae oby, Gm3 dobo Gy badgyedn bobggtop hagunygen
JwamdsmgmdaTos  booagol  LWFmE, dmodymadne  (dzgbsdy-
900Lagab magolnasm) bowsdo@by. woobom, dmfdghwogmo gob
Jomdgddo, mg@dmdgddol @ghg@gagedo gbydacslt mgdmedl
Jgomee Ibabyob. AoEash boswogols o Gybydggatiob Ame-
bndgol bodmo  bLbgowolibges, @addoyd ms aobmdogn  @gddg-
@>@m@mgal dmdab 36056 ermgobo aoblibgaggds doomgds [13]

Boswagob  §d3g@s@adob  gabsbmdsp, dobol G byegr-
>@0sbo 033 d@gdolsysb  aahbbgaggdom,  yagomgdom
Wabyes pmgddOagme e @dmdghGgaa. Foaad, sbhgmo my@dm-
dyBdgdo Ahogomge dpne 3gtompdo Es0bgMyn
Jogedmdg@Jbgem o ws domo 3mba3gdgon jereda@ol (3garomgool
dgmobgoobals Agodmgds podmgoygbme dbmmene Ggbg@gystiosbo
mg@imdg@agaol aobmdgol bobybdol Fghagabgdanse. shgmo
Bggobgdgdol  Vpegase  [13-17]  mowyobes, @md  @moloo,
aoblsggm@gdon  3nfagheomo ol Igdmbyygeto,  gabmdgol
(3emdogngdsd Gadpgbody g@owylil ‘dpodmgds dosgfomb. Gybge-
Ja60sho 0gtdmdyHHgde Yoagdme gob wAmL, wmoboo got
Auydsw  Igeoigdon bogmgd  Ggddg@sg@slh  ghiggbgdgh. 1958
Vaeob, odogrobiol mdbg@gs@m@nnl dgdgmemenmanyd dmaesbhy
boswagol  bgwsdomol  dobob  @nbydguadosbn  myMdmd)H@)so
Weadigdge 06y bossgob  bgesdu@mob  ey@mdmgm gd@@ga

155



ogomd§gdol dmby3)dgdl, @mdgemo aobmBzol Bamamo Lobyl-
Gom  asdmodfiggs [13L ofo mgob dsbdomby @mgrsdol yob-
doguomdaBo ymggsem  babgge® LsomTo ghmpdmgmaw  hegdmes
shamgumgdoly spads hosmagol bgeado@ob bad mghdmdgdby ws
fomo Lodgagme 360 hgammds  Bgwakgdam olbs my@dmgm -
&Maero mygomd¥ytolb dmbazgdgdl. smAmbbms, Gmd Emg-msdal
avbdogmmdsdo  dor  dm@ol  oblibgaggds  dbmgree  praobom
smohod6gdoms doVdgbogno 3ol 56 8306 Amdgdgrymmdals
peob. mytdmdgd@gse  LaBgemae 10°C-3pg hogengdb gy
Bdwhyh, goéy ma@dnymadddgao mgomdfgGo. dmpeydmaguno
Gob eamh s eadob asbdogmmmdsdn dsm Ja@Gol ashlbgagads
13bo'dghgmem oye.

A0OEy  dogdogerods@gao  Jo@mdgdali  asbAbabmgdgemo
Ao JBmeigdols, boswsgol  Ggddghodmégm @gg0dhy wop  aog
waholy  obwgbl  fos@saol  bdaddas s, aobbagam@gdom,
dobo  dobgogry@o  Agdopygbermads.  Asmn  gdme@mqmoe  dmg-
dgwgds  bosagol  bywsdodoll  Aaddy@s@a@aty gswégbse
Aorgmos, @y sdodmdsg dobo  Fbmgep  Gosharmgdom
aobbahg®s |y dgodangds.

pEgeadol a56dsgmadadn boswageh ‘bawado@o ysbogeol
Hadgdaggtol 3y  Gygael, goedg @b dobodogudo o
AsJuodogoa@o mg@dmdgBtgdo sw@ozbaggb. aadmbibomds @glds
gerodsgmmeaids o gmgogmads Fgbodbs, Hmd Ggmoggob goé-
oz o gogimgbol abegbl Badig@sdyqmoll wEa-madn@ >digmo-
Anwaby A8 godmoggemos, @md  hoswogoh  Hobbyjom  baws-
Jodndhg  Bddghadn@ol  S3dgmages oyt womod,  gowedg
~3mVbgJopr ‘bgslo@mby. odgs S@bodbymo  jabmbbmdoghgdsho
wERd@osbmdsd dboIgbgmmgbo FgudEmads wasd@goml. w9y 3
dogeeo  Egmadols gablagemmdsdo m@nbeegdob Ligmo ggbom
ool pogpdamo, dddmodes manddob dbodghgmms. aabism-
Peobfobgdgeros  Jodob  dods@mogmadobs ws  bohijs@ob
Bodom@gde.  bafodogaenml  Ga@odm@osby  dobo  gagamgbs
4398006 gembsomo 5@ sGob. Aspagmomop, Mombol  bymaaTo,
adbogbmunty  spdmboggmgmoeb  Jodgdal  (gombydel)  p@EmL
boaagol bywsdodiob Gdig@s@s dspams aflggl @dmpghedy
afowbom,  bome  msbsgmamol  Jo@gsel  wAnb  JoGodom.
Jrdol Jodsdorgangdasboab s 3ol Lobifsdgbmsh dods@mgdsBo,
boagagol  hgesdodol  Aaddg@adm@eb  gumogngds s Bslimab



o gogdomgdyamo >AImodgrgdo PG megsar@o  God -
GoaGo  36maglgden soblbgds. opdGs, swaoemmmdogo
Jodsdob gbfagmolisb, dse oo 360336gmmds gboFgdom.

bosogol  bawsdotols  mg@dgemo  @ggodel ghfogens,
V43000 bgadodymo og@dgene gamob 53968 ws dobo ©G®To
Gagmogmgdol wowaghs, bsdodmgganmb dommo gathoggd-agmy-
Gagogero JoMmmdgaol gadm, poe LoGogmgb [aGdmawygbl. -3
boAorgmglb  3a6330Amdgalb  LaJodimggmmmda  30-3wy  3obbbgagy-
ommo  Jodob  bosogol sMbgdmds, bosmagob  Hgd3g@o@daathy
©ogorgadel  a@dgmyswnsbo  dmboiggdgdel Lodgedg
>Bbgdgemo  Ambaggdgdob  S®agBmpygIAmgbgds.  gAmygaGmgbgdals
aefdgde o gadmGmygdgmo  3gdompgdol  smpanbs  figgbl
dog@ a3bbmdgugemms Fgdmbgggomn qabieol m@omymbagy@
dagbgmygdae  @sdmol  Ggmeweel s dofolidods  dsg@ol
HIMgEGAG Ol as3mygbgdom [3] sewagbol Lobybgy memddol
geggoogol 95%-by domsgno ogm. Gog boowagnl bgwadomabs
s daghol Gaddgtotadmadl Tm@ob dogomds  jmegaszan@ds
038069335 aabadodmds.

Lajodmgammb  93gdal atodmdooty, Twmel yygms by-
Ye63o, Gosespob baesde@olb basgdsmp damogme §433gMsd @ gdo
smabolbgds. asdmmgmgdds agofggbs, @A dogemn bajedmggmmb
boswayol bgwesdodol badgegnm @gddg@adqg@s 122°C-os ©s 0po
oonddol  ®6o  agéswgboe  dgGos  dofoblods  Isghol  ¢gddg-
59 g6athy (103°C) Ighodsdolo Vyemol ododmol @@y s0mdab
(103 33) wo godwmdomo Lobm@ngol (74%) doderdgdda.

Goswasgal bgwadodol mg@daero @ggodob Fgbabfagmam wo
oo dobo  (ggmomgdol  obowygho  yodmyghgdyaras  1954-
1991 Yangdol Jgdomemob gosggodggdoms  dmbazgdgde (gh®owmo
6.1) LojJodmggenmb BgRodn@osthy sGlgdgare 88 Jg@gobopyy-
Gobamgoel. gbdogndo 62 dm(3gdigemos >T60Wbgmo Loy tgdo-
bamgol ogob, Jmmob s @gogo ©> mdogra b)bobgdol bospogol
bywsdodob baBgema Gyddg@s@negde 1954-1991 Fangdobomgob.
Vemol  3068sgmmdado  bosgoopgob  ‘bgmsdodol  Ggddg@adgms
33900600 oggegds  gdmo  B>Juodwdom  (0gemobBo) ©s  gRmo
dohodgdom adbga@@o dobo 2obofogngds Lojadmggamel Giymodm-
Goa'hy I>g@ol $addg@adig@ol gabafomgdol sbognmpoegdas. g39-
maby domago Gddg@dG s wauggociggds jermbgmnol EodeM-
db> s Pogobmgolido@s bmbadn, asblsjgmeigdon sgbsbgmdn

157



(sgbgemadydo  baswagol  LaBgomem  Fenogdo  B3339G8H TG
17.1°C-05), Sbgga 3B4a60bs o smotbol bododgdol aobfgmog.
sdolsgmgm  LbyfstimggenmBo  gggmaby  damogmo  baAgogom-
Vmong@o  K9839Ms89Ms  smobodbgds aoadwadabdo  (163°C).
Logothorggenm  Godog@o  dmosbo  Jgggsbss.  Gg@ogmé@ools bobg-
@by 39AL dmgde gopaghyb. bBgol pmbowsb Lodsmpnggdo O-
wob 5000 3gdGéadiey  ogmgds. a;]a;g.\ﬁ avdmdpobody, oo
A0S0 Bossamd@og- jmods®ntio bmbgdobs s Jggbm-
bgdal d@agsmbiabgmdol gaosbogg@ Asgsmmoml Fa@dmswagbls.

Gosgwogol bywsdndob @33g@sddol ggrromgds lodsm-
gmob dobgregon Gogmag LaBgeme Fmogmo, sliggy odomo s
gogo  Lgbmbgdobomgal  Fomdmwagbogmas  bab. 6.1 Gopzmé
fiahobowab Hobb  Boseagol BgwsdoMmol Haddg@adym@al  (3gmmo-
gado saosmal bofamgmol Aobgegom mdogmo s gugo  by'bm-
Bydobamgol  biysdogrgéos ws  asboggmols ymyggee 100 33d6Dy
Wdgodgdal 057°C-om.  LaBgamem  Fmoygdo  Bgdlg@ahneigbe-
bomgob  shogmobaaw  gb  jogPudo  Tgadgmagds  gadmobsbmb
avbAmE I doo:

To= 1644-5.69z9

baay Zo sgosob bodswemags bwgol wmbowsb  j3-do.

e

bob. 6.1 Boswagob ‘hygwadud@ol §d3dg@sdn@oel ggemomads

bodsparoly dobgegom (A - sog0 hgbmbo;[] - Lalgamem
bybbo; O - mdogoo byhmbo)

158



v gs | Tw1 T 69 zo | sz | o6z | cot] e9z | 1z ] sl 08 8T 30 €0t vuuBORW
olc 9t | €w [ v6 [ vv | goc| vz | 6vz| oft 1'61 i gL [TREET: Lil nawaivl.g,
el | zs-| v | 9| 6| 19| vt | vel | voz] 9si | sol 91 | 79 | o0l- | Zil- e TCwglyll |
6l ¥z ! 60 60 yv | so £8l gec | etz | €1t 1Ll £l te| €1- ] gt o vwlp La
681 €| 9ol vo 2T 08l tec | otz | qiz| Tol S0l 6] vi-| (o 9521 vnugegd
6T €L 161 0§ 16| 6w 612 | owc | cee] rsz] s0z | 6w 08 L 6¢ sT vgods
£v2 09 | Tsi (¥4 L] e | s sz | eoc| 69z ] 1&& ]| ssi L 8¢ ¥0 Siy ugee XyllS
60l | zs- 87| 88| s¢-| ov] sit| 99| cTi| o 69| o01-]| vs | 6% | %6 r6IT uplally |
(414 £r | el 60 s ca]l ool est| g9t ] ver [ 88l vl 9 o1 | 60 835 ol
652 (9| €9 §T z3 | 651 | €t goe | Te | est | vee [ ot a6 ¥E 0l 00€ ugeealye?
g1z 18] 6l 33 96 | €51 g1z ] ssel esc| vz | oot | im L8 ss| or £9 oael
¥l 81- gs LE- ¥0 69 €€l '8l T6l L9l 611 1 ve- | ss- | s w91 | alf qowlcel
£61 z g0l v1- gy | cot [ osi gez | evz | 60z | 69| o sv | -] of- 68L vpwXpwe
(124 o | s ¥4 L] ra] sezl Let cie | awe | 61z] s9 €8 ' 80 ¥ES oquguBue
Uit St 8t 9- 91- cr | g 991 sl shl 6! 90| 9| 9] vi- 9Z61 wESEqeQ
sst £0- 9L - 1T €8 [ vl sol | Tor | ou TEl 18 g0 | 8¢ [ s%- Tl wqeowee
€T 16| LSl o] so1 | To 612 9st| soe| osc| toe | sH 68 £ €S 4 opliocy
[f74 $S v 1T vl 1ol ciz] ow ] 93| evz ]| 1oz | t# oL 0¢ €0 195 <leqe
01z Lz ] eu g1- e | L] 96 ssc| o9t | sT | 98l 821 sv | si-| 6¢ 786 Lqutlaseqe
891 g1- SL s 20 £8 791 91T 622 o8l Ll 9L vi-| 65| 8¢ 9ILI of Cudefudeqe
Iz LL vl 33 1ol st | iot vz | vt | €2 ]| vel 't 9L T 9€ 861 vath.Lqeye
L1 6¢€ $U ¥0 6s | 9 £0¢T §ST €L 8¢ 96l X1l 09 £0 | 91- s | vwbcudwyege
[ s 06 L 44 T6 | #L vee | 6£C | g6l 191 zol Tl ts- | s9- 14l 0geplwyIge
Ll 9l sl # €l U u ol 3 8 L 9 3 [ £ T 1
up-g
gods
-m__ m-x | ox- nx X X X1 | 1A A 1A A Al n i 1| vqus oyltlaeq
nuEdq, wCQle
(13
c%ﬁ Segoq
O “wlQculepl@ quyogeailq qoledcug

1'9 oaSowqf)




861 Tl [ 1Z- 6t | ol £8l et ] sst] ez i 601 0z ] e[| v 6011 RS
807 9E Ta 60 19 1l 66l 0sT ssz| 6w | ssi X4 se | &0 - €73 Wiy
(214 €6 | €91 o] on | ss1] ece | wec| vez ] vor{ siz] ot 66 99 s 3 vwlg
¥z 67| Tu €0 v [ e[ Cel sst | cot] wvee| sel 'l as | 90| ve- €L upovy
T3 £ 91 S0 9s | 811 [ vel st2 | vz | czl si 111 ge | to | ¢i1- L9 sthu}
€U £0- X TE- I X g5l LIT 0t | <6l 0's1 6 so}] Ty | T¢ 26%] slased
11T vE €2l £ s ra ] el st | 99z | ver | 88l 4] s | 90| 61 298 ~vadcbguqfy
[X%4 g8 | 09 v9 | coi{ 9| s g | reo |l osz] otz | TSt 3 LS 3 or oleqly
TW ts | ss1 591 vor | T ] ®IL (st | g9z ] sve | coz [ sl 98 9¢ it 0t olfey
(314 ov | 1 $0 gs | sl 1] osz | 96z | t9t | iz tw 09 vo [ vI- 5§ ofegug,
373 19 [ ¥l 9% 8L 9wt | o] 8t | 16z ] 92| oic| em gL L 1 o c&_..ea“.“
807 9t | TH <5 t6 | et | voc ] s | tec | 9| rel 9€l SL g T 997 ogeq,TR

007 61 601 Il- vy 111 08 ggz | ssc| Ltz ] owm vit Te| o0z | €t $89 L.qqth
LET 68 | €91 9] so | e | oz | ez | ose| t9ot] 1| o1 66 09 Lt t cowia
L8l 4 ool T ] sot] ca oz | ovz| soz| cot | gor sT| 6T L+ L0 oylicgeqely
Tz vy | € 81 so | cal set ] ovz] eve| c| 9| su ¢ 90| 10 SES vadleuR Y
[¥4 sg] g g9 | oo | 9st [ e1c| T ] cez| est| g0z | s &8 g¢ vy 91 upl-qu
[2x4 69 TSt (<) 88| st ] vz ] o] vsz| sase| g1l e '8 £ 0 81 e
[1%3 8] 9a gs g6 o1 | sz vz vsz] niz] s 68 or | oOF 34 cudlylpeq
[541 [Ta op L Ll 1s] zu it st | s ol T £s- ] se | ror- 0017 | “TCwquiniey
L6l s i 20 vp [ i1l [ cre | Tst | sz | ru 8 ov| -] (T B8L iy
6T t¥ | gal Zi 65 | ¢tl ¥t et | sst| Tse [ vor | en oL vi | so 0ss ngeuqlip
sl 2 g9 [ ¢5- g0 e[ ovl S6l olz | su sl 69 gi-[ 1o | 9i- Taul coQnlyg
(314 9 'Ll gs| oo o9l [§24 00t TiIe | sl T 19 g6 09 X3 9 Cpoatiqlun
607 8 €€l 82 g | 1l v 6l vve | gsc| 1ex ] cet | vul £ 61 i1 66T ioea
9€C €9 ol i3 €8 | wusl (¥4 182 ] wez | 6st] o1z Tsl gL 3¢ 0i SEP L]
LH LT 09 | or £0 69 | ¥ g6l 90z | 1’91 i 6§ ve- | e2-! 68 £981 vyl
sol 60| col [¥a ge | ool [ T8I (14 st | 1] ra o1l zz| - | 6F 6601 uanliyuow
6TC £s I+l 0T L] ow g1z vz ] o8z | evz] coe ] €rl 89 g1 £0 895 olcatton
] 9 3 1 £l ] 1 0l 6 3 L 9 5 3 3 Z 1

(cRCICpywReR) |9 vaBOye®




dgty  ogagbabobmgdobngel,  LaJsdmggmel  Boswsaul
bgeadotol  Bgddgaadtiol  Gogbmddoge  dohgebgdmgde G-
ameg eabisyamgm, oby spdmbsgmgm bajsdmggarml bbgsesbbgs
Ga0mbobismgol, boswogmd@og-jrodsgg@io ga@Mdogma@e  be-
bogredob  gomgsmolifobgdon Faddmwygbognas (3bMoangdBo 62
> 63. gaadogemano bmbgdol gadmmdgdo swgdpmos Ahm-
dogosb [18].

bosagol  bgwado@ol  Gaddgdaues  begomsk  wsdm-
Apdabmob ghmaE, mmoboli Jgesdeg (byoa-bibogol dowmsdmgdal
3565) momddol yggmash dgoGmgds. yggemsby wedsgm 360Ag6y-
gomdal 0go spfggb LXdbegm Lododmggarml dmasbgmnBo, Jg6-
dog  wogobgmall  Bgasbby.  gb Bado@gmdos  Bggbe  Jagybols
ggamobg ogo dbadgs s b “Ladsdmggunnl  3oddodlag”
AVmpgdgh (4] Agdagmbswyméo goydgdmgys (H=2112d), Godgurag
53 GAga0bTo Awxdsdgmdl, 803-um Eodgmas  joggobomboli Lad-
beAgm-omdmbsgman gghemdby d)dom) aywsgtmab gmsmy
dom, dopgad 14°C-om (30go> Aabby. ogo doggmemgbgds oge dms-
dpgmml  bodwag@-gmodsdgd bebalb, Gmdgerag 356 gaGdHo-
76 bodsmmad@og behados dmaogligdgmo (ghogmn 6.3)

bmdom bpd@Hmdoggere Hmbob, jmgmbymol @sdgnmdol (0-
2000) Ldghom go@omdo pashmoydeon 7600 3-L spgds@yds.
3176 4@ wa30tagl 5300»3@80\%’36[\0 ©s ggongemdofs-gTa® bosws-
an0l; woshgrmgdom 2258 33 Vomgmdo(gdbs s Fomgedels-
aVad  boswaygdls  Fomdol  dodgosh > aogdosh  boswaygol,
9O smgdenb, go - 2010 43 (19} o] Boawsyol bawesdoGol
badgasmem Fmogtio  3g33g@sgges 14-wsb 17°C-dey  dgéygmdb,
03bgdol  3-ob  5°C-3w;,  bogper  oggoabol 25-eab 32°C-dgeg
(3bAngo 62).

olahoBbagos, @i gogmbgonb  komdosbo  boswaggdal
2ogMGgmgdol byael giymdl saomal bgradodob  gs osbmds,
Xo6d0  sHAnbiggégmoe bamgdagdo, omoagma bobngogg ws by
Aspogmn dqdqlioh I8 geomdob aadem hosgapl 370 ggdo sjgb
©d, JPbddsdobow 3odg dendgm, @ag byl 9fymdb bomdmb
Romo  Aamgbmdom  Josbmddals s ol Syydgmmaesb
bosway do.

161



eodgedal Bmbabpg@yg Bmobfobgmdo (201400 3) Fsmaob
Bosapgdn  Bogmmgdom oMol aogdgrmgdusma. o  0dbgdol
A28t l-sb 4°C-3pg dgtygmdb, ojgemobobs 24-pa6 28°C-
dpg, bogre Grmog@o -13-s6 15°C-Apy (hMogmn 62)
3bMomro 62
Boopagol bgpsdomol G333g@madghobs s Fadimmdgdol
356oFomgds bodommmolb dobgregom psbsgmagm bsjsGmggmmBo

Jatho e | Bosay- Qo | 0obgetio ogeolio Veroyéo
éo ‘bobydo mna.\(')'atfm omdo | T°C TC ™C
3o *herbgda 4% foob-Mhuy ©ab-thog wab-dms
0-200 adogn 767132 | 3 b 25 |32 14 17
201-400 bedyom 24645 | | 4 24 |28 13 15
401-600 bpddytmde- | 21046 | -2 2 24 |29 12 14

JIeme
601-1000 bmdoghse | 42098 | 4 2 23 |2 (10 |13

1001-1400 mhomo 41447 | -6 -5 19 24 (7 8
1401-1800 dma-eyyols 40286 | -8 -6 19 2 |6 7
1801-2200 berdngtisg 35943 | -7 - 18 - 4 -
2201-2600 (3030 dma- | 24343

Ayob
(3bMogmo 63

Boseagol baesdodol GgddgHs@ydiobs s goGomdgdab
a°6oFogragds Ledspmmob 8nbgregon smdmbagman bLyJommggmmdo

29NN g . )
dﬂ‘!.z;g:,‘,y ﬁnn;i_:.;a- - wpodmmdo '(;:2:1.360 'cl)ﬂg;-nlm Lﬂglnﬁo
bubgda ::ﬂ';;‘ L i a c
0 nhgdo wal-iey wob-tgy | ah-Byuy
201400 ndogm, 34057 0 2 31 [32 (16 17
Ypoadrgding
401-600 ifat;o%-o 4245.1 2 (o [z (a5
raody -
Jo gEno
601-1000 Berdog@age 76713 4 0 25 129 | 10 14
1001-1400 odogno  Amo- | 58517 -7 -3 |21 [26 |8 12
1401-1800 BHyob 5708.1 -9 6 |18 |23 |§ 8
1801-2200 ‘bmdngdap 4651.7 -2 9 |18 122 |3 ?
G3ogo dno-
2201-2600 Bunb 29338 -4 B4 1170 2

wabagsmagn  Lago@oggmmb Bma-ggol bmbs  Joogagh mow
datogm@osh  ba'dgomem  dmoob  ba@gyganido.  of  boswsgol

162




do@omsmo  Godo  gmddomo  hoswaggdos. boswsanl  ‘bywadomol
hoBgommem  Aaddg@adgds  0sbgodBo -8°C-dpg 130ds,  ogmmabob
22°C-b >2(gaL, bovgoe Feoom@o 7°C- Ygowpaqbl. S@baboBbsgos,
Gmd >edmbagmgm Lsfs@mggmmdo 0dsyg gadBogeemg@d bmbsdo
boseagol bgeadotol B9d3gdmagyts oabys@do 1°C-am bsgmados,
hogom  oganabBo LoBgomae 1°C-om dyGos, jopdg wobsgmgm
LodoBmgymmdo, Gog dob 3@ 3mbG6I6GIOMOSVY dogmomgdls.
dos-dagmmb booaaggdnl aagdggamgdols sGgomos Ligdagm-
3o s smineo bmbs. wsbsgmgm badr@mygmmb bm@om bgd-
HHM303980b5g06  aablbgsggdom, spdmbagmamn  bssdmggemadao
ddoao  bgdBdedoggdo dmoggogh  Tows wo  Jgg8m  JoGmgmal
31543900, om@al byasbbs @©s >Eabbol wadgrmals 201-wsb 600-
g GeaeG3 a3 oobodbs, o, 0sbj@ol  Ladygeme
Ha3gAadads =15 gaswmboo  bsgangdes, go@g  wsbagargm
bags@mygganal bmGam Lgddtimdoggdel F;hadsdols gg@@ogseea@
bmbsdo, LaTgsme  Fmogdo  Bgddg@s@m@s  go  dgdos 23
ayoopglom,  boghgmol  dspome  AdJ@sgy@gdol  aadem
(3bMogno 6.3).
domogmo  mgAdmma  @ggodom  boboampyds  smdwbiagem gm

LoJodmyggamel gagobgg@o, agdofs, @gbo-yogoliggdoe, e ©o
©admadgdgmo boswsggde. gl Paobabgbguma  gobgomadgdgeras
ssgmahbaly gasm'by, 0 baa 6obgydow T5e30bmb
mabeBsgdadbag go ghyegdom [520]

spdmbsgengm bads@oggmml bmdoghaw mbogro dmoa-¢yob
bmbal  wowo gadoedo  iogos  GmymMg  hewognomgm,  sbyg
Lodb@igm joggobombol dmol Fga s byes bsfoen@a. o] baws-
Jotol Bgddg@sdgds Ighygmal 4°C-wsb -9°C-3pg osbga®do oo
18°C-uab 29°C-Agy ogunobdo (gbMogmo 6.3)

dpdmbagman  boJotimggermb  bobgdowsb  gabbogrmeg
d7m  gadaemgdal odiagh LLABMgM LydsGmggemmb  boagapgdo,
baes 830glam 3336Gmgderes doeb dogdufgde, Gmdgngdog
1500-2200 3 Lodoemgby degds@igmdgh. 5 boswagol bgwadool
B93589 Yerob 303 3gtumpdo dogn'hy adsgmas, 05bgodo
-12°C-'by oadgnog g0 93980

dongddo ob@gbloy@oe dodwoba@ymdl gembagmo 3@me3y-
bgdo, yoggmfanoy@se obGHPIdS badoTo dmbgddage  IGei)-
Lydol Lobdadg s 06Ggbliogmds. Fobow Hyoo wogsGPm@o
>aomigdo obgny Amgosbop A ©> BT o gdamos. 0

163



Amama  dgdgotes Gygob GoGmmdgde, sdobamgol  bayds@abos
wogolabgmem  XVIHI  bagynbob gbmdogme Jodmggero
agmatsgob gabygddo dsadadombol gubwsd;bdado Témds [6)
Laseaz ob 0dghgolb (Log@ome dnger  jombgml) sbobinsmngdb
Meaee ombge Gyosbl.

1950-1985 (angddo, Laboggeee-badyn@bym  bagotygengdds
oo 3gogngds  aobogsms  bbgsabbgs badobbal  g@mboaly,
Fosmoliggmo Gaba@lgdob mos Faboo dmimggdol. Fysmpowe-
dgd0b ws bhgs dobgbgdoh a53m [4,7820.21] sbggg wop 3geoo-
woadb aobogrol Ladsdomgamemb Jago begol babsdndmg [22)

62. boogoanl bgmadoMoll B3d33gdsddgmo gaemalb
(gomgdoemds

Fobs 3a@opg@aqido smbodbymo 3Gmzgbgdo Gawo ama@apw
Gasnosh  Jaagaboree baweadeGgdob op@dgee @ygedl. Geoemag
430 Sobodbs, bafsdmggmm o sbm@mdmygban@ byasymgbob
aobogwobl. Sdofmdsg, sbgm 3sB3@®s BgModmGosby. Jagngbosmo
Bgwadodigdol  AGsgomag@mgbgdobmob s spboldbye  3yemo-
10:)830mab o y55306930m, boogogel bgwsdo@mlb asbbbgogadysme
OJAYasH G o aoofbns,  boge  dom  wAM o 3.)6()030361)
Lhgoealibgs bofifodry ws odstogamgdo sjgm. gb jodyse hobh
figgbl dogéd Agepaabomn boowagol hgwadodol §gd3g@adGob
Ggmomgdal  @Ggygdoesbay  (bab. 62-66), Gedmydeg dSoym
osbgéol, ogsmoliol, (mogmoe, odogro (IV-IX) ws goge (X
Jg0mpegdols @qd3g@daesms (gsmogmgdgdab Jobgwgom.

boswagol  @gd3g@sdn@gea  gaemolb  ggmomgdgdol aodm-
Loggogboe  asfengbgdgmo ofbs méo j@edgomde: JoMggere -
1973-91 wo 1954-72 Famgdob  boswopol  Aaddg@od@ol  Sbmds-
grosms dmdols s@bgdgmo bhgomdgdo (AT°=T°g7y9) -T°19sam) s
gy~ boswagob  By33g@s@adols shmlsmosms  godosgogdob
Vagoge s3@mdbodagos, Gmdgmaog osggodggdol dmgm 3g@oeub
(1954-1991) dmoggagb.

164



)

Ky

R

N/ ﬁo";"\ P
N
NS
RERKRIERIN
A

",‘3’0‘0:030-" '

0

”
)
¥ &
D e D
@ o
a3
5 © P
€
K o
e BN o,m-'ﬂlm
e L vVieoo
o o4
'C’& 7'++mmm
- O
BN O e
o 7TRQee
av
]

165

6sb. 62. Bosrapol Bamsdomab B7gGsdgtiol amommgds aabgodBo
Loftimggmob Jatodmmostdy 1954-1991 Fregd 3o



B34 1661ts6l LaropwQuyl) quinllvgfeq
cw;c&n..cw%uenuas oyl QeuleplQ quyopedily, quledicug '£9 959

<ov D
c3yg o1 +g90 E1
g0 +20o [IJ
W3CICAL 20 + 20 D
2'0- + g'0- =3
‘0- + 01- B
~ o1- + ¥i- B
>¢1- N
) (v3¢4Bc/0, )
.w ‘ “ x cotwoaocuacanucuns
‘.._‘_

100



N T/



0p e8] 1661-¥561 LacupuQuplQ quisttuycpeq (09LeglQfCa-vaduyee)

ogguwqfn Sugw quad

A QRS0 cuylQoyleelQ quyupedlq, quledicog ¢9 qv9

c3yg ﬁ
wICOERE

cqCyufiele *

Dyl
<z

o1 + 90
90+ 20
20+ 2°0-
20- + 90"
9°'0- + 01~
0’1~ + ¥I-
(v3€dac/9, )

BANCED

ugugegcrd quglludth

68

|



edcug "9'9 "4v9

wilBuyefon clSuILD

noyugedlq, qo?

opelsd) 6614561 Lo copwRuull q

qoglQeyleelQ vyluis) waclgeq

BUNA

a
OOO:-\

<
(7]
”
~ 9
on
or

691

(%)

i\)l\) g:
PRI ©
©

”»
o O n ‘s
gt o 5

on 2 T g

¢ o
v o
WIJ
2y o
B <
© O
”
S




197391 ws 1954-72 Favgdol Jg@momeszdh Tméol Lbgomdgdo
d3ohgahadl, @md Boowsaol byeado@ol §3a@adhg@s  Jegde-
medl  bajodogpmel  Fmgm  Au@ogndeaby. b gemgds
Aqodhbgge  bmgddGowsh  mymmadgmo  mygdghgmaol  hsogmon,
adblaggo@gdom osbya@bs > bomgddgddo, deneglisgg G733g6s-
Hadoms Lbgomdad 1°C-b Goswos. sebabodbagos, dmd s3Gogobos
wa  balommmdéog  bgddagdddol  oggdo  Gd3qdelghs  dbodg-
bagnom, 3sa6sd danbg Aogymmmdb (bab. 6.7). gangdol sbgmogy
badsma agodghs Gowghog boomagol bgwadomols Hga3gtsda@ol
(gerogngdol shomdsgmogda aadmmgamomas, shans fggg. 1954-1991
Frgdob  Jg@omwobsmgol.  ggenogegdol  wapgdom  ~bmBsgmogdl
add swaogo Sdgb Sbggg sddomba > ogenolioh wggdo (bob.
6.8). gb Juwgy geobgen  SEsliyy@adl  hggbo  gSdmmgmgdal
baeprdgae by dogademe  @obygbolb  LobTmagh, odol Agbabgd,
@md hoswogolb bawadodols §g33g@5R TG Jmgdammmdl dmngenl
badodimgganmdo.  momfdoli  yagens  ogydo,  S3Mogmol s
baddadb@ol gadiwa.

boagagol ‘bgesdod@ol Bgd3g@ad ol gyerogmgdol yggame-
by Dy39060 shedsgmogsom, GoamEg gergdol, obg bewob mge-
whab@obiom, dodsdo (Asdbodsgn@do sbmdognogdo h@gol dodad-
mgegdon) wa mbn (Bobedogngmo sbmdsgrogdo  jmgdol dods@-
ogeegbom)  aodmodfigge (bab. 69). @mam@dG babahowsb  habl,
mb'do hospsgol bawesdodol Ggdadg@adahs Fgbadhibygom jangds-
g@dl farob mdom  dgdompdo, (gablsjnnédgdon dsalide) ws
gogdol badgagnm hofijady) ymgaenVemongdse - 0.012°C-L Jgos0-
dubb. sbgme  d@mgbo  wadshsbosmgdgumos  momddol  Amgano
waboggmgm  baadmggmrerbongol, dbogrme b jemgdo  0bdgbbo-
gimdom. Gag Yohads swdmbagmam bsjodmggarm@o, boswapols
Bawsdodal  Bgddg@sd ol ggmomgdal, Sf, oo eweddeb
Vyabbgaaeens wo  FoJlodsgrg@a  hegol  Lobijsdy  (dofsddo)
Vasmolawo 0.05°C-b of ao6dgdb.

Bgagbli dogé wawagbogmo  gobmbhmBogdgds jowyy gOmbgae
walim@wgds  Gosgagel bgwsdodol LaBgemer Tunoydo §a3g-
Ga¢yg@ols Algengammdopaba. wabsgamym bafatingguomdo, Gndg-
goagg o dgdarbyggeBo Fo@Bmwyabogmos 3 dg@gerbaaaeiol (be-
bdol, bgbsgub o Shobymmol) dmboagydgdom, Ygedhbggs @yd-
J@ogygtol jeadol Habpghgos dago bagol sbsdo@m b o,
Jaddep, bobygdobs ws sbsbgaenol dodpgds@g BHa@oGmosthy.
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bab. 6.8. Bos@aaol Bypsdotol §333g@oddol sbmBamagdo
1954-91 fergdBo mgggdol dobgyegom
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fob. 69. Bosogoeb Baeododab $addg@sd ol
#JLod>emytio (1-3omodo) > dobodsgngdio (2-mba)
shmBagengdo m3ggdal dnbapgoon 1954-91Fegdal
dmba(399gd0m

bgowoh  gods  waBmGgdom,  Bogomoonsm  Lybsydo, gl
Ashggbpdgme AGsgamfuragho bm@dol [1923] gomymadBas, 90
dob bagpabymddog bLgmaBo SGGE AWgdol ©s SGG  gangdol
Aubgbed 56 S0badbgds (bab. 6.10).
spdmbagman bajs@ogymmBo boggmage gergdgbdob ggemo-
mgds  Bogurgdo  obgygbbogdmdomas podmba@ s, @by
sedmbagmam  badadmggenml  Lado  Igbjfobsomgol  (mdognoli,
mgenago,  Fogngo)  boswapol  bagwadomolb  boBmegmm  Feoogdo
BaVgadadol  gasmomads  agofigabgdl  (6sh.  6.11) ooy
Jymompabamgob,
6obobbg 6.12 dm3dgmos  boswognl Bgweasdoemob LAY~
o Ferondo  B9d3g@aganb  Laggnbmdmoge  Blgmgmemdgdo
basdmygagmmb Hatodmaoaty s 300390b 03 3963Ggdolsmgob,
Gedgngdog giamaby bogemgde  gdotigdon (mbo) s béEwom
(3560bi0) babosmegdesh. 6sbsbby wmadabogmos ddawEyde. Gmi-
grado  spgdeeos  doggdgmmo  Faddomrgdol  Aghady  @opol
Jegmobodomo  sddejlodoggene.  Jogbgesgse  0dobs, Ged  dom
Lofodmogammemb  Gadodmeoaby ggeremagdol ggamsby dggaméaw
adxdmbagygemo  Amoghobafobssmdwgam §bpgbizonde aashhsm,
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Am g gdgtomeasbo  ga@oagdol  aadndoegbgol Fgdwmga. olobo
oondBol bobjdmbymrmdoo balinomgpgdosh s 23533 w@Hmb oo
gmgmmdgde ogombiomay  Fogmompdl  BgddgGsdn@ob
agomgdsdo gogerato IGoEgbgdel s@ligdmdathy.
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>@babaBhagus, HmMI obygg Gopm@g dagmol Ggddghsgghol
eéAmb, bospsgol bgwaldodmob G a3gMma@ ol AdsgsgmFmaydo
Ggomgdol >dgmog gy bodsmemols dobgpgom oG oggemgds. gb
Gomgmoge  Robl  Bohobopab  6.13, Gmdgmbgesi  EdYLhogrod
©oJg0Mgadel  yagme  boygdobsogol  bosgagol  hgmsdomol
dGagomPimon@n basdgomm ggemomgdol  (3bM. 62) biowogggda,
Lodsegmols dobyegoo.

Booeogob  Bgmadudal  Bga3g@adY@aaby  s@AlLgdgme
93ndGogmao  dobagmgdol  bégmymgol  gdwgs,  3d6obaboghs
Lafodimggmel  Aadodmtoaty  wobydgdaer  FadGomgddo
Ha933¢ ol wAM3o  ggmogngdol  Sodshorgengdgdo o

Lowomggdo.  abggy,  gm33nPdgdaell  day dodGoigmmo
dmaemggdol dgmmeom S0pM Goagagob ‘byresdodol

H393go@ G0l 3abaFomadub 9¥yga60 gosmgdo.

>ddogoe, ammdamado  godagol  Lsghom  psmdmdol
ambby, byygmgy Jgtompede, Esbagmam bajsGoggmels adgdab
Aafodmemosty bospagel Lawslo@ael addgasdgés 0.1-03°C-om
Jgdgmmdl, mgdEs s3Gombs ws bgd®gddgddo dgudhbggs dolo
58gds3. Ao Tgghgds smdmbogmge  baJsdoggmml, of, gb

Ashgabgdgmmo RIURY, N Tl ddsgommronéo bm@dob
ot gd o,

modahodahs

L . 338madg. dbgodol ymddmbgb@gde ws domo gimgamyan@o
sb3gddade. ggmb. PGMgAm. mdogn. babgmm.  abb@edydob
dmgdo. Gmdol. mdogmobo, 1997.

2. 3. goédsbos. LoJo@mggermb dags. mdograbo, 1961

Joogtndognsdg, g.9mobdstiaTgomo, ©.3dgdmsdy, ¥%.gohbsdy.

L>Jstnggunmb dofobiods A3939Ho@h o gm0l

Gaemomgdol gddodogmo dmpgmo. mdogmolio, 1999.

4. . IgPmady.  Lofedogpmmb  jemodsGob  oobsdgméimg

Ggsmogmgds. mdagrobo, 1991

badodmggmamb L@ buowoggool ¢ggs. mdogoobo, 1984,

6. gobsdfo. seVgds badggmbs badsdmggmmbs (LodoMoggmmb
39MaMq05). mdognabo, 1941,

W

w

175



7.

10.

12.
13.

1.

17.

9.

20.

22.

23.

6. gero'bdo@madgoemn, bgmgb@he  bLylsdoggeral  bmyo)hoo
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