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Uzfuwinwbph pGnhwanip plnipwqhpp

PLdwih wpnhwywlnipintlp

Epypwaqlnp Jpw welw ppwlhdwywlwb gnpwg  thnthnfunipyntGGenG
hntGg wantignipynlGl GG pnnb| 2powlw dhowywjnh painp pwnuwnphsGbnh Jpw’
quwbqbind hwuwpwynipjwlb  Yuyntd  qupqugdiwl qnpéplpwghl: dbipphG
nwulwijwybbpht gquihnpbl wdk 66 pGwlwb wnbwnGbpp L npwig Wwndwnwoé
YGwulbpp: dbpohGGephu 069 wnwbdlwhwwnnniy wbn GG qpwydnid  ppwjhl
wnbwnGbpp nL Gpwawnbtpp, npnGp hhiGwywbnd twpwéwd b0 wplwnwpdwjhl
L dGpdwplwnwndwihG snn, fuhuin gwdwpwjhl Y hdw niGbgnn GpypGepned:

Swjywuwnwbp Gnyylwbu qunbynid £ snp dGpdwplwnwpdwihb Yhdwjwywh
gnunt hyntuhuwyhG dwuncd, pwgh wyn (GrGwjhG Gpypp £, L wyn GpunypGbpp 2wwn
wmhwhy 6O wpnwhwnjwd qbinwhnyhinlbpnid, npntin wnbnwpwfujwé 6o
pGwlywywyptiph hhdGwywb dwun:

Wfuwnwlph Guuwunwin U fulinhnGbnn

IGwnwagnunipjwl Gwwwwyl £ neunciGwupptp b hwdwnytp 33 Upwpuh
wywquwbh qtwbph  tpunptdwp Getph  Gnpdwl, pwgwhwjnb]p  npwlg
nwpwdwdwiwbwlwihG thnthnfuncpniGlbiph ophbwswihnipjniGGbpp L Yuwnwnb
nhuyh qGwhwwnniu:

Uhuwinwlph GwwwnwyhG hwubbine hwdwp npdbp L nuédbp 66 hGnlyw
fuGnhnGbnp:

e  NtunuiGwuhpb) L qOwhwwnt] plwlwl L nbuGwshl gnpénGhEph nbipp
qtiinbph Epuwnptidw) Gptph dLlwynpdwb gnpéniy:

e Swpdwpyty qbwbiph tpunpbdw) Gptph Gnpdwl L pwgwhwjnt nhwig
nwpwdwlwb pwfudwb ophbwswihnipyntGbtinp

e  Pwgwhwjnb tpunptidw Gptph thnthnfunipynGGph nhOwdhywb b
ghywjlnipjwl wunhdwap:

e  Swpdwnybp qbwbtph tpuwnpbiw Gptph thnhnfuwywbnipjwb (Cv) L
wlhwiwswhnipjwl  (Cs) gnpéwyhgltpp L qOwhwuwinbp  npwlg
hwpwptpwygnipjwl wuwnhdwhn:

e Upwyt] L Ywwwnby gbwbph tpuwnpbdw) Gptph rhulh qGwhwwnnid
Uhpwrntiny pwlwywywb qlwhwwniwb dGpnnp, twpbdwwnhlwywb
Jhtwywagpnipjwl L hwywbwlwbnipjwb nbGuncp)ntGObpn:

Tlnwqgnunnipiwl opylilinp L wewpljwl

e 3bunwgnuinipjwlb opjtln GG hwOnhuwGnd 33 Upwpuh wdwqubh
qbiintpl pptbg phwlwh L nbfubwéhb wnwbdbGwhwunynipyntbbGbpny:

e  MuunudGwuhpnipjwlb  wepwpyw6 33 Upwpuh  wywqwbh qbwnbiph
OwybpbnipwyhG  hnuph Epunpbidw) Gpbph  nwpwéwdwiwbwywihh
thnthnfunipyniGGtpp, rhuyh qGwhwwinudp L npwbg qbntyninghwyw
wnwOdbwhwwnynipyntGhbpp:
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Gluytiinwh0 wdjwiGbpp b hEnwgnundwb dtpnnlGpp

Whuwwnwlpnd  npwbu  Glwybunwiht  ndwGbp  ogquwqgnpéyty GG
hpoGwywbned Iwywbnhhnpndtnh wpfupjwgywd ywnnlwywb ngywGbpp, huy
npwlg pwgwywnipjwl nbwpnd” oquytp GlOp GOwl wy qbpwwnbuswlw
JwqowybpwnipjnLGbbph  Ynnohg Ywunwpgwéd dwulwyh wnyuwilbphg, npnGp
wlplnitby s60 L pOGngpynid GO0 uwhdwlwthwy qbnwiht wjwquwbbtp, hGswtu
Owl Yhdwywywb L ppwpwlwywb wwinjwubtphg nt wyp mbnGYwwnnlGbphg:

IGwnwgnunipnitGbtiph L,  pOnhwOpwwbu,  wfuwwnwiph  Gywwnmwyh
hpwywlwgiwb hwdwp Yppwnyt] G0 wlwihgh L uhGpbgh, dwpbdwwnhywyw
yhswlwagnnepjw, dnnbijwynpdiwd, gbGEnmhjuywb tnbuwlywa, wfuwphwapwyw
hGubpwnywghwh L Epunpuwwnpwghwih, wuwphwgpulwb nbntlwwndwlywb
hwdwlwpagbtiph /US3/, nbgnptuhwjh L whwingh, phGndw| pwfudwdénipjwb b wy|
utpnnObp nL hGupplbp:

Uuwwnwliph ghwnwlwi Gnpntjpp

e Unwohl wlqwd 33 Upwpuh wdwqubh, hGswtu Owl 33-h hwdwp
Jwwwpybp b gbwbph tpuwnpbdw) Gptph dhwulwlywb L hwdwihp
ncuntdGwuppnid b qGwhwwnned:

e  Swydwpyyt] L qGwhwwyby £ qbwnbph tpunpbdw Gpbph GnpdwG L
Ywagudb| npw nwpwdwywhb pwfudwb pwpwnbqp:

e Spyby t qbinbiph tpunpbiw| Gpbph thnthnfunipniGGbph nhGwdhywh L
ghyiwybnipjwl wunhdwap:

e Pwgwhwjnytip GG 33 Upwpuh wjwaquwlbh qbwnbph Epuwnpbdw| Gptiph
nwpwéwdwiwbwlwihb thnthnfunipyniGbtinh npn2 ophlGwswnipyntGhtn
L wnwOdGwhwwnynipyntGGGn:

e  Swydwpyytp L qlwhwwytp GO0 33 Upwpuh wdwqwbh qbiwnbph
Epunnptidw] GpGph thnthnfuwywbnipjwb (Cv) L whhwiwswihnipjwh (Cs)
qnpéwyhgltinh hwpwpbpwygnepjwl wunhdwn:

e  Lwuwuwpyb £t 33 Upwpuh wjwqwbh qbinbph tpunpbdw Gipbph rhuyp
qlwhwwnnty:

UzhluwwwGph UhpwnwlwG GowGwlynipiniGp

Unwgwé  wpnynilplbpt  ncbG0 Yppwnwywb  swihwqubg  YJwplnp
GowlOwynipynith qbntyninghwlywb hhdGwiulnhpltph, dwulGwynpwwbu® spwjhh
tynhwowywpgbph  Ywrwdwpiwl, npwlg wpynibwybn  oquwgnpéiwl L
wwhwwbiwh, tyninghwywb pnnptiph  uwhdwGiwG, rhulbph qlwhwwndwd,
opwjhG wnbwnbbph Ywljuwwnbudwdl, qbunwihG Eynhwidwlwpqbpp nbopwnw-
ghwjhg ywhwwbiwb L wy hhdGwhuGnhpbbph (nédwb hwdwp:

Pwgwpdwy wnwybiwgnylb bLptph  thnthnfunipynGlbph nhGwadhywyh,
ghyrwylnipjwl, hOswybu Owl rhuyph qlwhwwndwl Jbpwpebnwp unwgdwd
wnpnyntbpbtpp hGwpwynpnipynib 66 nwjhu Gwuwwtu Yubfuwwnbub] uwywuynn
opwihl wnbwnbbpp L dwyt npwbg Junwbgh Yubudwb Yud dbnddwh ninhGbp:

Pwgwpdwly OJwquwagnylb Getph  thnthnfunep)niGbGbph nhGudhyuwyh,
ghyiwjlnipjwl, hGswbu Owlk rhuyh qlwhwwndwl Ybpwpbpjw] unwgywsé
wpnyntOpbtipp  hGwpwynpnepyni GG wwihu  Gowybp  spwdwmwywpwpiwd,
onpogunwgnndiwl L nenqdwl hwdwywnpqgbph opwyhl nGunipulbph wpnynGwybin
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ogunwagnpdiwl nunhGtp, pOswtu Owl Gwpuwwbu owwnhdwjwglb] ppoguw-
gnpénnGtph L opuwwnrennltph  wwhwelbpp 9oph  OGYwwdwdp L Jwnbg
opwpwfudwd nt ppogunwgnpdiwl dhown pwnwpwlwlnipnl:

Unwgwdé nuilbpp Ywpnn GG Yhpwrdt] nenqiwl hwdwywpgbiph,
onwtltingtinmhuyh,  epwdpwnlbph L wyl  gpwinbiuGhyuwhwh  Junenygltiph
Owhiwag6tiwb L ywenigliwb hwdwn:

Uwydwé udbpnnlGbpG nu unwgdwd wprynilplbpp Ywpnn GG hhdop
hwOnhuwlOw| ghnwlwb Gdwlwwnhw hGnwgnunineg)nGGbph hwdwn:

Mwunwwbynn hhdGwywh npniypltpp

o Pwgwhwyindwsé L ybpiniddwsé GO0 plwlywb L nbhuGwdhlG gnpénGGtph
ntpp 33 Upwpuh wljwquwbh gblinbtph tpunptidw) Giptiph dLwdynpiwl
qnpénLy:

o Jwydwnywé GO 33 Upwpuh wlqwquwlbh qbwbph tpunpbiw| Gptiph
Gnpowld L pwgwhwwnjwé GO npwlg wnwpwdwdwiwlwywihG
thnthnfuncpyniGGtiph onhlwgwihnipntGhtnb nt wnwOdbwhwwn-
YnipjnLGhGpp:

e Nunilwuhpjwé L qlGwhwwndwé GG 33 Upwpuh wdwquwbh qbwnbiph
Epunnptidw) Gptiph thnthnfuncp)ntGGEph nhGudhywb L ghywybnipynclp:

o Uwwnwpywdé £ 33 Upwpuh wjwqubh gqbwntph tpunpbdwy Giptiph rhuyh
qUwhwuwnny:

e 3pdlwynpwé GO I3 Upwpuh wywqwlh qbiwnbph Epuwnpbdw) Gptph
gtintyn nghwywb wpwbdbwhwwnynipynGltpp:

UpluwwnwGph hinpdwhwywnipintlp b hpwwnwpwynidGbpp

UnbGOwfununtpjwG  hpdGwywb  npnuyplbpG no nwunwSGwuhpnipywb
wnryntbplbnp qtiynigyty L pGGwnyyt) 66 6N3 wpfuwphwapnipywlb L Gpypwpwbnipywl
dwyniintiinh, dhghluywh wpfuwphwgnpnipjwb L ppwontiplnipwpwlnipjwl wdphnGh
pOnwjGwé  Ghunbpnud L ubdhGuipGtpneg, hGswtu  Owl  Ohowgquiht L
hwlpwwtnwywb YynGptpwbubtpnid ne ghinwywb ubdhGwpGtpned, dwubwynpuwtiu®

e  3ph L Onbplintpwpwbh hwdwfuwphwihG opdwb Gyphpdwé «npupwiline-
pjwl, onbipbnipwpwlnipjwlb L Yhdwjwghwnipjwl wpnh hhdGwfuGnhp-
GGpp Iwywuwnwbnidy hwipwwbunwywb ghinwdnnny, Gplwd, 2014 p.

. HpI/IpOI[HLIe KaTaCTpO(bI:I, HU3MCHCHHUE KJMMaTa M BOJla B TOPHBIX paﬁOHaX.
Marepuansl MexayHapogHol koHdepeHuuu “T'opubie yrpossr 20137, Bumikek,
Keipreiscran, 2013r.

. Yenosek BI/IpTyaJ'ILHI)IﬁZ HOBBIE T'OPU3OHTHI. MaTepI/IaJ'ILI Me)KI[yHapO,Z[HOﬁ
Hay4HO-IIpaKkTHYecKkoi koHpepenuun. Kues, 2014r.

UwnbGwhununipjwl yGpwpbpjw hpwwnwpwyyt) £ 5 hnnjuwé:
UwnbiGwiununipjwl Yurnigwépp

UwntGwfununipnibp pwnywgwd k Gepwénipynilhg, 4 9lfuhg,

Gaqpwywgnip)nLGlbphg, gpwywlnipjwl gwlyhg L hwybJwébbphg:
UnGOwfununipjwl dwywip Ywaqdind £ 122 tp, npb plngpynid £ 11 wryniuwy, 3
puwpunbq L 11 GYwp:

© National Library of Armenia



UzhuwinwGph hwdwnnun pndwlnwynepynclp

LepwonmpinGmy hhoGwynpdnd £ pbdwgh wpnhwlwGngynilp, hbunwgn-
nnipjwl  OGwywwwyp L pubnhplbpp, Guuybwmwht wnwibbpt no dbpnnbtpp,
ghinwywb Gnpnypp, Yhpwrwywb GruwbGwynipynilp, wwounwwaynn hhdGwywb
npnyplbpp, hGswbu Gwb hpwwnwpwynedbbnpl ne wnblGwfununipywb Yurnigywépp:

Unwohl qqfuncd Jtipniéyb| GG 33 Upwpuh wjwquwlh qbinbiph tpuinpbidw)
Giptiph  hwydwpyh L rhuyph qOwhwwndwl wnbuwywb L dEpnnupwlwyw
hwpgtipp: UnwG&hb Gppwagpnifultinpny GEpYywjwgdt) GG qblitmbph Epuwnpbiw|
Gptph pGnpnanudp L wwpwnbuwyGGpp, rhuyh pGnpnanudp L qGwhwwnndp,
gbiintinh tpunptidw) Giptph nunciGwuhpywénepnilp, Giuwybunwiht ngwGepp L
nruntibwuppdw0 dGpnnbtnp:

QGwnwjhb hniGGpnid tpunptdw Giptip G0 hwdwnpynd nmwpw pGpwgpntd
nhindnn qbwnh oph  pwgwpéwy wnwybjwgnyl L pwgwpdwly GJuquagnyl
6wfuubpp (Cokonorcknii [1.J1., 1968; Binaaumupos A. M., 1976; CIT  33-11-2003 ...,
2003; Dxcrpemanbhsbie ..., 2010): GGinh 9pwnwn thnintd nhinygnn oph witlwpwndép
dwywpnwyp Yynsynd £ pwgwpdwly wnwybjwagnyl dwfuu, huy uwlwywenip
thni ntd nhunynn oph wikGwgwén dwywpnwyp pwgwpdwly Gwquagni)b dwiuu:

Gpt  pwgwpdwly wnwybjwqgnylb oSwfuutiph, npnlp ALwynpnid GG
ophtintinGtp, wanbgnipyntip L wwwndwnwé YGwubbpp pb Gnipwlwl, ph
dwpnyuwjhG gnhtiph wrnudnd, Ywpnn GG wnbnh nuGbGw) hwqwé dwatiph, GniGhuy
pnwbOtph plpwgpntd, www pwgwndwy Gywaquant)Gh nbwpnid wwwnytnb wy
Uu nbwpntd Junwbqlb wadhpwwbtu sh Gplunud, wybh obnd £, wybpwéncpyniGbbin L
dwpnyuwjhba gnhtp s6G |hGned, vwlyw)b Gpywpwnb £ L Ywpnn £ dgytp wdpnng
utignGh pGpwgpntu:

Pt wnlwnbuwywh, pt tyninghwywb weniind wnwybp Junwbqwynp &G
wdwnwihb uwywdwenip thnind nhindwé Guwqugneyb Swiuubipp (Bapaansa T.T.,
2013; Anekceesckuii H. W., 2004; Anekceesckuii H. . u ap., 2011): Mwwndwnl w)h k,
np wdwnwihl uwywydwenep thnegnd dGéwlnud £ 9poquiwgnpéiwb swywbbpp
nenqiwl L ppwiwwmwywpwpiwb npppinGbpnud, nwunh gbnbphg  ppweh
Swywiltpp Yupny wdnwd GG, npb £ qbunwihl Eynhwiwlwnpgp nwnpébnud £
wnwyb] fungbih: buy wnwGdhl fuhunn snpwyhG wmwphbObphG qbnwihG hnibbpp
ywpnn GG  dwiwlwywynpwwbu wdpnnonghl  snpwlw|, nplG wnbwwih
hGunLwGpbtp Ywnpnn £ nlOGOw:

Nhuyp dwpnyuihG gqnpénilbinipjwl wlpwdwl dwulb £ L syw nplk
plwgwywn, npp sywpniGwyh rhuyh twpptp: Ujuonp wipnn® wfuwnphnid welw k
hwdipGnhwnip _huluwjhG hpwnpnipyniG:

Nhuyp hwlnhuwGnud £ pGwlw, hOswbu Gul dwpnwdéhb Ywd nbuGwshG
wnwwlwng Gplnyp, npp ntpe Yyuinwlbq b GEpjujwglbnid hwuwpwynipjwb hwdwp:
Cunn UUY-h plnpndwG pOGwlwl rhuyp uvwwudnn JOGwubbpb GG, npnGp
wwpowlwynpywsé GO ndw] wnwpwépntd npnpwlyp  dwiwlwlwhwnywoéntd
plwywb JuwGqwynp Gplunyplbph  npubnpdwdp:  0huyh  qlGwhwwnidp
hpwywlnd  Yuwuwwpynd £ Juwbqwynpnipjwlb  hwywlwywbnepjw
wuwnhdwlny L npwlhg uywuynn Yyawuh swihny:

Jwyh wrbbny ytpnhhojw| dninbignudbGbpp’ qGwhwwndwb uygpnilpbbph L
ybpoltwlywa Gwwwnwybtpp wnwppbtipnipyniGbph nL GowlnipyniGhtpp,
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wwnblOwhunuwlwb wpluwnwbpnid npwtu Upwpup wjwqubh qbnbpp Epunpbiw
GLpbph rhuybph qGwhwwndwb dninbgniy, plnniGyt) E pwlGwlwywb dGpnnp, npG £
Yhpwnybi b hinwaquw dtp hwydwnpybEpned:

Nhuytph pwlwywywb qhwhwwndwb dtpnnp htGynud £ dwpbidwnhlyulywh
yhdwywagpnipjwlb L hwjwlwlwbnipjwb wnbunipyntbbbph dpw (Taenenko b. B.,
2007; T'OCT..., 2002; TuxomupoB H.M., 2003; I'mymenko B. B., 1999, 2006;
Cratuctiueckue Metonsl ..., 1970; PoxnmectBenckuit A. B., YeGorapes A. U., 1974;
enytko B. A., 1984, 2007):

Wu wbunipyntGbbph Yhpwnowb wpnyniGpnd hwpqwpldbp GG qbiwnbpp
tpunptidw Gptph  rhuywylnipjwl  wuwmhdwlp® 0,1; 1; 5 L 10 wnynu
wwwhnyywénipjwl (1000; 100; 20 L 10 wmwphG dbYy ypyGynn) wpdbtipbbpny
pwgwpdwly wnwybjwagnylb bGpbph hwdwp L 90; 95, 99 L 99,9 wnynu
wwwhnyywénipywb (10; 20; 100 L 1000 wwnphb kY Ypybdnn) wndbipltipnd
GJwquaqnt)b G pGph hwdwn:

33-nd qblinbph Epuwnpbdw] Gptph hwdqwpyh L rhuyh qlwhwindwh
YGpwpbpw dhwulwywb wpfuwnmwlp sh wpdb: bwh dh 2wpp wfuwwnwbpbbp
(Banecsn B. II., 1955; Xmananze I'.H, 1965; Baxxno A.H, 1966, 1969; 3ak A.W., 1966;
3agopoxHas P.I'.,1968, 1973; Pecypcsl HOBEpXHOCTHBIX BOJ ..., 1973; llarunsu M.B., 1973;
dwpnwljwb @.9., 1995; Nuywljwh U. 6., 1981; Atnac npupoAHBIX YCJIOBHH...,1990;
Swjwunwbh waquwjhG wwnjwu, 2007; Bapmausu T.I'., 2013), npnGp Gyphpdwdé GO Yud
wnw(hl wnwybiwanyl Gptph0 (wiuwywh/30-onjw L nGlwnwihG/10-opjw) Ywd
GwquagntyGhb (wduwlw/30-opjw L nbywnwjhb/10-opjw):

Swpy t G261, np JGpp G2dwé nuntdGuwuhpnepyniGlbphg L ng dGyncd fulinhp
sh npdbL L sh £ nwunudGwuhpdbp gbivbph tpuwnptidw) Giptpp Ywd Yuwnwpdbi
nhuyh qOwhwwndwl wpfuwwnwbplbp: Pwgh wyn, 33 qtintiph hwdwp dhGsk opu
syw  0h wipnnowywl  wpfuwwnwlp, npunbn pwgwpdwly wnwybiwgnylb L
pwgwndwy Gywquwagnt)l Swfuubpb ntuntdbwuhpywé hGeG dhwulwywb L npydkh
npwlg hwibdwwnwywb JGpineénipinilp: Uhwdwdwlwy syw dh wpfuwnwp,
npinbn  nwunuiwuppywé L qGwhwwnywé [hGEG 33 qbinbiph pwguwnpdwly
wnwybjwagnyl L pwgwpdéwly GJuquagnil  Gpbph  thinthnfunip)nlGGEph
nhGwdphywb pwgiwdjw wppnty:

dbppwwbtiu dh hwlquwdiwbp Lu, np dbp wzfuwnwlpp nupdbnud b wnwyb
hniuwih, nw nhunwpynudbbph Gpywp 2wppbiph weywynip)nlGb £ Gpb GuiuyhG
ncuntiOwuppnepyniGbbpnud qnbph hnuph  nhunwpynuilbph wdkOwGpywn
2wppbinlb nibbgh) 66 40-50 nwpw nywibbp, www d6p wfuwnmwbpnid npwp
hwiwnpyned GG Ywpd Yud dhohG Gpywpnepjwl pwpptin, pwgh win wywhnyywé £
2wpptiph nbwynpbqGGuwunhynipyncbp:

UWuwwnwlph Ywwnwpdwb hwdwp oguwgnpéytp GG 32 gpwpwlwlw
JujwbGtph L nhnwybnbph ndywiGtn, npnlp hpwnwpwyjwé GO «pupbwlywb
mwpbgpptipnid» (Pecypest mosepxuoctHbX Bog CCCP..., 1967, 1973, 1975, 1979),
«NGnwywb 9pwjht Ywnwuwinpnidy (TocynapcTBeHHBIH BOAHBIN KamacTp..., 1987),
hGswbu Gwl 3wywbwnhhnpnitnh ytpohl tnwphGbph nhnwpynudbbpp:

Nhunwpywé pninp opwpwlwlwb YuwjwbGbnpl ne nhunwybnbpl nlGba
wybilh pwG 20 twpyw nhwnwpyneabbpph pwpp: tnbph wewybjwaqneG hnupbph
nhinnwpynedlbph dnin YbulG nGh 50-hg wybih wwpdw wpp: LYywquagneG
hnuptiph nbwpntd™ 80G2nn WESwiwulnipyntlGp™ 63%, niGh 50-hg wybih mwnpdw
nhwnwnpynidGbph 2wpp, huy 6 qtinn nLGGG 71-hg wydbih:
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QGwntph tpuwnpbidw] Gptph rhuyh qGwhwwdwl Gywwmwyny, pninp 32
JuwjwbGtph L nhrwybnbph hwiwp, Yuenigyt) G0 pugwpdwy wnwybjwagnyl L
pwgwpdwl GJwquanylb Gpbtph wwwhnywoénipjwb tdwhphy L nbuwlw
Ynptipp L npnpdbp GG npwlg hwiwwwwnwufuwl wywpwdbwptpl ne hnuph
mwppbp wywhnywénipjwb dkénipyncGatipp:

UwwhnJdwénipjwl  wnbuwlwb Ynpbpp Yuwenigdtp G0 hwGpwhwjn
ghwdnwlwihinpy L dndbbwinbGEpp dbpnnlGbpny: Cwwn gbinbph hwdwp wyu Gpync
dtpnnGtpG £ Yppwndty GG  SdhwuhG, hwydwpyh  wpyniGwybnniginlp
pwnépwgbbnt Guywwnwyny:

Gpypnpn qufund Jeppnudybp L qGwhwwnygbp 66 33 Upwpup wywquih
gbintiph tpuwnpbowy Gptph dLlwynpdwb gnpénGGGpp: UnwbGahh GppwgnifulGtpny
GtpYyuwywgyt G0 pGwywl ywydwbGtpp L dwpnwéhb gqnpénGatipp:

Qtiintiph tpunpbdwy Gptiph dlwynpiwb pGwlywl wwydwbGEphg wnwyb
hwOgqwdwlnptl  ybppnesdbp L qGwhwwnydbp GG wdwqwbh  dwybiplngph
wnwb&dGwhwwnynipjniGhbpp, Gpypwpwlwywa L ppwbpypwpwlwywb
Ywrnigwépp, Yhdwjwywb ww)jdwGGbpp b (wlnawdnbbnp:

UGppnwnqbt wagnbtgnipjnibp gbiwnwihG hnuph ypw nhunwpydby £ Gpyne
nbuwGynbhg” pwlwywywb L npulywyw:

Unwyb| hwlquwdwlnptlb Jbpinidyt] L qlwhwwnydb GG gpwdpwpbbph L
opwlgplbph wagnbgnipynilp, wlwnwrwhwunndlbpp, wjwqwlnud Juwnwpynn
opwibihnpwwnhy  wpfuwwnwbplbpp:  Qpuibkhnpunhy wpfuwnwbplbphg
wnw0aGwyh Yuplbnpybp G0 nengnudp L gpwpphwgnidp:

Unyw GG Owl wbppnwngbiG gnpénilbinipjwl 0h pwbh ninnuyh L
wlninnwyh wgnbgnipjnilbbp Lu, uwyuw)l npwbg nbpp Epuwnptdwp hnuph
dLwynpiwb ypw pwlwlwywb wnndny wylGpwb phs £, np Ywnbih £ wOnbub:

Ujuwhuny, Upwpuh wdwquwlnid Epuwnpbdw hnupbiph  dLwdnpiw
gnhnpénd gpbipt 0hwlGdwl wagnbgnepynid nlb0 pb plwlwG, pb wlppnwnqbb
gnnpénGGGpp:  POwywh gnpénGGEpp (wy  wpunwhwjndwd GO pwgupdwy
wnwybjwanyl, huly wGppnwngbilp” pwgwpdwly GJuquanyG  hnupbph
aLwynpdwb qnpénLd:

Gppnpn gifuntd  nwunuwbwuppdtp £ 33 Upwpuh  wdwquwbh gbinbph
pwgwpdwl wnwybjwagne)b G ptph hwdwnyp L rhuyh qhwhwwnnidp:

dtipohl twubwdjwybbphb Gpypwalbnh dpw qquihnpbb wak) G0 pGwlwh
wnbwnbbpp L npwlg wwwndwnwd Yawulbipp: Hwlg 669 wnwbdlGwhwwinnly nkn
GG qpwyntd ppwjhG wnbwnGbpp, dwuGwynpwwbu  wiG wnbwnGbpp, npnGp
duwynpynud GG qbwnwhG wjwqwGObpnud: Ywlp fupun Junwbqwynp &G,
wnwbdbwwbu [GrlOwihG 2ppwGGtph hwdwp, npnghtnb htGg ginmwhndhuinbbpnud
GO inbnwpwfujwéd plwywdwyptiph hpiGwywb dwup:

Qlwntinh pwgwndwly wnwybjwaenyl Gipbnh Gnpdwl L nwpwdwlwl
pupfudwl  onplwswhnip/ntGGGap:  Ythunwnydwd  pninp glittph hwdwp
hwodwpyyty L npnpgtp GG pwgwpdwly wnwydbiwgnylb Gpbph  Gnpdwd,
wnwbdlwgyt| GG jnipwpwlsnip qbnh  pwgwpdwly wnwybjwqgnyb Gpbph
nhunwpyntdGbph wdpnne 2wpph wibklwiké L wiklwthnpp wpdtiplbpp:

33 Upwpuh wydwqubh qbwbphg pwgwpdwly wrwybiwgnylb Gipbph
pwqiwdjw dhohlG wnpdbplbphg wibklwikép r}hmghL L UpunipywG-3wjywdnn
nhunwltnnd™ 159,91 6*/4., huly wokGwihnppp® 4,09 6°/4., @nphugbitn-Gnphuntd:
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Pwgwpdwl wnwybjwgnyl wpdbpltiphg witklwitsp Gnylwbu nhndbl £
UguanLuU-%wJuwdnnmd‘ 529,0 0°/J. (28.04.1969 p.), hul wikGuthnppp' 7,35
0°/d. (26.06.1953p.), Utinphqtiw-Lhapned (GY. 1):

Swdwnybbpp gnyg GG wwihu, np 33 Upwpuh wdwquwbh gbinnbph
pwgwpdwly  wnwybjwagnyl wpdtplbtphg wdbklwdbtsh L wdkGwihnppp
hwpwpbpwygnipyntGlbipp wnwOdhl nbwpbpnd  dhdjwlghg wwnppbpynid GO
wybh pwl 50 wlquwd: Iwpwpbpwygnipjwl wikbwiksé wndbplbp nhndnid G
NApnuwb (Npnunwb nhunwytbnnid dnin® 88 wlquwy), bwplwsnit (MwphpowGywb
nhunwytnnd® 75 wlquwyd), dbnwpnun (Upwgwd nhunwlybnnd® 55 wlquwd) L
Pwuwhu (dwpntbGhu nhinwybnnud® 53 wlqwy) gqbinbpnud:

Swpwpbpwygnipjwl hwiobtdwwnwpwp thnpp” 2-5 wbqwy, wpdbtiplbp
nhwndnid G0 NpnunwG - UGgtinwynp, Ulonip -Swpnbhy, Uwpdwphy-3wbpwdw,
Upthw -tpdncy, Utinphgbtiv-Lhtp, Qbinh-@tinh qbwnbpnid: Iwpwpbpwlgnipjwb
hwiobtdwwwpwp thnpp wpdbplbpp wwjdwbwynpwdéd GG Gpwlnd, np wyu
qtwnbpnid hnupbpp hwitdwwnwpwnp Yuynb Ga:

500 539

H Uhopl B Ui b vagnagi b Laguagnag iy

=
-~
-
gzoo 174 182 151 152 171
7

340  ITholih B TIinm]Lpmgingh E g
200

UYy. 1 37 Upwpuh wywquih ebunbph oph pwgwnpdwly wew/bjweny G bipbph dhopd,
wpwif/byuwgnyl b Gywquenyl wpdaplbnh hwmupbmwlgnipyndGp
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33 Upwpuh wdwqwbh qbiwnbph oph pwgwpdwly wnwybiwagne)t Gipbph
nwpwéwywl  pwpfudwl  ophlwswihnipntGlGbpp pwgwhwjnbint  hwdwp
Jwnnigh]p GOp pwgwpdwly wnwybjwgnyl hnuph dnnnith L wnbnwlph
pwnépnipjwl dhol inwé Ywwh gpwdhyp (GY. 2):

hGswbu Gpund £ gpwdhlhg, Ywwh hnwuwihnipjwl  wunhdwlp
pwlwlwbhb pwpdép £ Yw £ Jyugned Ynebgwghwih gnpéwlygh wpdtipp™ R2 = 0,54 /
r=0, 74:

3500

- 3000 *
>
* *

E ’ i
a 2500 & + -
Y o ‘t‘/’—‘/o "
E 000 e
-
g
< *

1500 *

1000

0,0 50,0 100,0 150,0 200,0 250,0 300,0
Unun]tjmgnyithnuph dnnniyp, /4. 112 y =4,180x+ 1952,

R%= 0,54

UYy. 2 37 Upwpuh wwquwih qbnbph onh pwgwndwly wowbjwgny G hnuph dnnneih
Ywuyp wnbnwlph pwnpdpnipywl hbin

Oquytiny Jurenigqwsé Yuwh gpwdhyhg, Ywaqdt Glp Upwpuh wwqubh
gtiintph oph pwgwpdwly wnwybjwgnyl Gpetph wwpwéwlwld pwfudwb
pwpuwnbiqp (GY. 3):

hGswbu Gplnud E pwpinbghg, pwgwpdwly wnwybiwanyl hnuph dnnnih
wibkGwpwndp wpdtpltpp” wdbih pwh 150 (/U.40% wnbnupw)tugws GG Upwpuh
wyjwquwbh qbwbph pwpépwnhp wjwqwObbpnid® 2000-hg dhGsl 3200 dGwp
pwnénnipjnLGGtinp:

Qlwntinh  pwgwndwl  wnwybjwgnyl  Gipbph  thnhinfunipyni GGGk
nhbwdhlyw: 33 Upwpuh wjwquwbh qGntph pwgwndwly wnwybjwanyyb wiuubiph
thnthnfunep)niGGtph nhGwaohywb neuncdGuuppbine Gwwwnwynd wjwqubh pninp
nhinwltinbph hwiwp pGuopdtp b Gngb dwdwGwlwihengn” 1950-2010 pp.,
npwtiugh npwlp hwikdwwnbh (hGGG: CGnpdwé pninp qlitntph hwdwp Yurenigyb
GG thnhnfunepyniGbbph qpwdhylbtpp QY. 4 L 5): Npnadbp GG qbwyhl
hwdwuwpnuiGepp L hwpdwpydt) &G Gptph  tinthnfunepjwl dwyw Otpp L
wnnynuwjhlb wpdtpbtpp:
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mu3vuLuyuL Leuuvuer

Qhin-nhunwytin
Znuph Unnnup /Unb.p.yd

| 25

50

75

100

125

150

175

200

225
! Gt - phunwlbwnkp
L1 U ks — Mg |12 [2hwghn - Unduigunig | 23 [ny i - Pophundl
|2 Upmppwb - Uanphl 13 Ganfwowglan = Lnpugnie | 24 Dpnwwk - Uhglngwlng
L3 Uumppub - Zaglwdnp ) . 14 Upghsh - dbppl Ghnwsbl .25 Dpnwwh - Opninwlb
4 wpl b - Lwippeulywl C 15 [Urwuphly - Onduly (Snpd) 26 Upupuwl - Uplihu
|5 Pwuwps - dupglipe |16 [ Ugunn - Gunbih |27 _|9nphuglin — Snphu
{6 lPwuup - Uoumpwy 117 tlinh - NPpgwanp | 28 fngh - fwpwpul
{7 [|Ulgnip - Supnbbl |18 [Unthu - Skpifnly | 29 |Nngh - Humuk
| B Ubgmip - hwlyupup 19 | Upapu - Gipbgluwmdnp 30 [ Hgh - S
L9 Shngupnn = Upuquid |20 U - Upkish . 31 Uknphglan - Lhdp
| 10 Uwpdwphl - 2ubpuul [ 21 [Eqbighu - Guahl | 32 |Utnphglwn - Ulnph
U1 Uil - Weuilwdng 122 [Thughglan - Pophunlo

UY. 3 77 Unwpuh wywquih eliinbiph opp puguindwly wewdbuwenyl bipbph inupwdwlwl
pupfudwl pwminkq
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Tlquwn- Gwnbh 2htnuglan - Unmugmn

= =

= 1000 T 300

3 200 - 3 | g

i 60,0 2 '52,' 20,0

i . %

= 400 ; 1 Z 100

'é_ 20,0 =X

=
E oo g 0,0
% 1945 1955 1965 1975 1985 1995 2005 2015 E 1945 1955 1965 1975 1985 1995 2005 2015
: y=0,085x-56,3 a =0,109x-204,2
= Smpfitlip 2 0.0 = Swphikp ¥ et D"lu
Uipeuupfl - U lndop Erkghu-Cuunhl

< T 2500 | ,

R 2 2000 | .
E 0 Ea 150,0 ¢
e 2 1000 4

- .ﬂg&_ A g s00 |

5w g 0,0
z fio -

T o5 M5 % W5 WS 1% M5 NS E- 1945 1955 1965 1975 1985 1995 2005 2015
| i yE80241-1,46 Swphlbp  Y=0022x+1296
¥ Rz 0000 = PR R*= 0,000

Uly. 4 Pwgundwly wrpwibjwaqnyb bipbph woh diunncd niGlignn ebunbnpp

NiuntdbGwuhpywé 32 nhwnwytinbphg 27-h, wyuhlpl™ 84 %-h, ntwpntd
Ojwwdnd £ pwgwpdwy wnwybjwagnyl Swfuubph  Guwqdiwl  gwjnnth
wnpwnwhwjngwé thnnwd: Uhwjb 5 qbinnud £ Guwndnid wsh dhunncd: CGn npnd,
npwlghg Ugqwwh, Uwpdwphyh, Elighuph L NpnunwGh nbwpnid wnwybjwagnl
Swfuubiph wsh dhwinwdp wwn pnuy| b wpnwhwjnywé™ 2,7-hg dhGsl 9,8 %:

33 Upwpuh wywquwlh qblinmbph pwgwpdwly wnwybjwqgnyl Swfuubiph
OJwqiwl hwdibtdwwnwpwn thnpp wpdtiplbp® dhbsk 10 %, niGGG UfunipjwGh,
Uwpdwphyh, Uwuphyh, Upthwh, Ywihgbinh, Nnghh L Utinphgbinh pwpdpwnhp
wywquwbbtph nhinwybwntpp:

Pwgwndwly wnwybjwgnyl Swiuutph  GJwqdiwG dhohlG®  10-50 %,
wndtipltip G0 nhnydtb) nunciGwuhpdwé qlintinh 41 %-h Ywd 13 qbinh hwdwn:

Unwytjwantyb Swiuutiph GJwqiwb witkbwité wndtipltpp” wybih pwb 50 %,
nhwnyby t Ufunipywa, Ywnlwgni, Rwuwfu, Ukenip, Gnphugbiin qtiwntnned, huy Uhuhw
L NpnuwG gintGpnd wyt hwiwwwwnwufuwbwpwn Gwab) £ 79,1 L 93,4 %-ny:

Onpd b wnpdbp pwgwhwynb] nplk  opphGwswihnipintt  pwgwpdwy
wnwybjwagnyt  Swhuubph  wdh Jwd GJuwqiwl dhwnnd  nilbgnn  qbnbph
fudpwynpnudbbph  dpol, vwlw)l hwingbignighs thwuwnwpylbp sh hwennyb
qunGb[: Ntuwnh, funtuwtht] GGp nplt Ggpwywgnipjwl hwqb), npnghbunb fulnhpb
ncbh (pwgnighs L pwqiwynniwbh ncuntdGuuppnipywl wlhpwdbnnepniG:
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Uhinipyuati- Yuwgu Unthw-2Epdmy
g 2000 g’ 1000 -~ [ I 5 ;
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Uly. 5 Pwgundwly wnwidbjwaenyb b pbph Gywqiwl dfunncd meGlgnn qlinbpp
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Wnnithwlnbpd, OGp Ywpéhpnd, pwgwpdwly wnwybjwgnyl Swfuubph
OJwqguiwb chnnip wywypdwlwdnpqwé b Gpwlnd, np wyn Gnylb dwiwlbwyw-
2nowlinid 33-nd onh dhohl wnwnpblywh gtpdwuwnhdwlp, Y hdwih thnthnfunipjwl
ohpywnwywpwywb thnpdwghnwywb fudph Ynnihg plnniGdwé 1961-1990 pp.
unwlnwpn  dwiwbGwlwnppwbh dhohlGh hbwn  hwibdwwnwé, 1935-2012pp.
nGpuwgpntd wéki t 1,03 °C-ny (Menkonsiu I, A., Xanatsn E., 2011), nph htinbawGpny
gbinwjhl wjwquwbbbpnid  wnbnugwé  &ntlp  Gplwnp sh Ynunwydned:  dwn
quplwlhg wjl wunhdwlwpwp ulunid b hwdbp L quplwG JtpohlG wpnth
Gdwanid Ywd wdpnnonyhlb dGpwlnid £ pwgwpdwly wnwybiwgne)b dwfuubiph
nhundwl hwywlwywbnipjnilp:

NunciGwuppnepyniGbbpp gnyg GG wndb, np wyn Gnyl dwdwlwlyw-
2nowlnid 33 nwpwépnid Gwgned G0 Gwbl 30-opjw wnwybiwagny)G hnuptipp L
Uplninpunwjhb wnbnnudGbpp (Bappaussa T.I'., 2013; Menkonsa I'.A., Xanarss E., 2011):

33 Upwpuh wjwquwbh qGnbph pwgwndwly wnwybiwagni)b Giptph hwdwn
nhunwnpydb £ Gwb npwbg ghyw)bnepynibp dwiwbwyh pbpwgpnty:

Pninp nhinwybntpnd Gywnynd £ wywpg wpinwhwjndwé ghypwylnepnia
@y. 4 L 5): Wi pwnywgwé t hhaGuywbnid thnpp ghyiphg (3-5 wnwpqw
YnpYybnepjwdp): Upwylb wnwGéhb qbnbpnid nhingnid G0 hwdkdwwmwpwn Gpywp (9-
11 mwpdw Ypyhanipjwdp) L wnwyb| Gpywp (25-40 nmwpdw Ypyanipjwdp) ghyitin:
Lwy wpunwhwyindws Gplwn b wrwyt Gpywnp ghytpp pnpny 60 Upthw-26pancy,
Ugqwwn-Qunlh, 2yGwagbw-Ondwaqjnin, dnwpnun-Upwqwd L Eh dh pwh qbwnbph:

Utp Ywnpdhend, Gpywp L wewydbp Gphwp ghybph welwnepnilp
wuwpiwbwdnpywé £ Gpwlnd, np pwpépwnhp dwubipnd gblitnkiph hnupp 2wwn
wyth dnn b pGwlwGhG, wjuhGp® dwpnne nlwnbuwlwb qnpéniltnipinilp
uwhdwlwtwy E, nph wwwdwneny £ qtintiph hnuptiph  ghywjlnpynibp  sh
fuwfunybi:

dwwn  wpnwhwjndwd  ghywjbnipynibp  plnpny £ dhwyl  gwédpwnhp
gtitnwyhl wywquGGtphG, npnlp wyu Jwd wjb duny GGpwnydtp GO0 whppnwnqbb
wqnbgnipjwl: COnhwlpwwbu niuntdGwuhpnipyniGGGpp gnyg G0 wwihu, np
gbwntiph  hhpolwywb dwup O©hGsk 1950-60-wywl pdwlywbGEnG nlbbG  wy
wpunwhwjnjwd  plwlwl  ghywylnipntG, huy  npwlhg hbtwn,  bGpp
wunhdwlwpwn  0GdwGnd £ dwpnne  wnbwnbuwywa qnpénLbtinipjnLln,
ybpohGGtpu bip G0 wéynid wlGywbnh tnwwnwbniilbiph:

Qliinbinh  pwgwndwl wrpwybiwgnyl  Gipbpnh  nphullh  qlGuwhwwnnidp:
Nhuytiph qGwhwwndwl pwlwlywywb dGpnnp hGGYnd £ dwpbiwnhyuywh
yhswlwagpnepjwlb L hwwbGwywbnipjwl inbunipynitGltiph ypw (PoxaecrBenckuii A.
B., Yebotapes A. U., 1974; CraTucTiueckue METOABI B THAPOJIOTHH ..., 1970; Kpuikuii
C.H., Menkens M.®., 1950, 1982):
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QGwnbph  pwgwpdwly wnwybiwgnylb Gptph  rhuyh  qlGwhwwnnidp
Jwuwwnybp £ Uphgyni-ULGLUGLQ Ynnihg dwlywé hwynlbh pwlwdélny (Kpuikuit
C.H., Menkens M.®., 1950).

m .,
P= == "100%, (1)
npntn m-p° nhinwplué wpph hbppwlwl wlnwdb t, Gpp 2wppp
nwuwynpywd £ pun GJuqiwhb Ywpgh, huYy r-n° 2wpph wlnwaidbph phyl k:

Wu pwlwdh Yhpwrndwdp nuncdGwuhpynn pninp 32 uywbGGph L
nhunwytwnbph hwiwnp hwdwnpyyty GG qgbnbpp pwgwpéwly wrwybjwagneG Giptph
nhuluwjlnipjwl wuwnmhdwlp L Ywenigdbp Gipbph wwywhnywénipjwb tdwhphy
Ynptpp: Iwpdh welbind wjd hwGqwdwbpp, np tdwhphy Ynpbpp s60 Yupnn
pwgwhwjnb) nwuntibwuhpgnn  wpptiph pwgwpdwly  wnwybjwagneyl  Giptiph
nhuywjlnipjwl  wunhdwlp, nwwnh Juenegytp 66 OGwb npwlg  wnbuwyw
wwwhnyywénipjwb Ynnkipp:

UwwhnyJwénipjwlb  wnbuwlwb Ynpbpp Ywenigdbp G0 hwGpwhwjn
ghwdnwlwihinpy L dndtbwnbEpp dbpnnlbpny: Cwwn gbinbph hwdwp wju Gpyne
utpnnGtplG £ Yppwndbp GG  SdhwuhG, hwydwpyh  wpynibGwytbnniginlp
pwpdpwgbbint Gywwnwyny:

Stuwlwb Ynpbipp Ywrenigbint hwiwp hwqwnpyytp G0 Gl wpptph
Gnpiw( (@), thnthnfuwywbnepjw@ (Cv) L wlhwidwswihnipjwlb (Cs) gnpdwyhglbinb

hnbiGg hwpwptipwywG ufuwGbipny (@, @, ~ Tgg ):

Oquytiiny dnuwntip-NtpyhGh hwybjwébtiphg, Ywenigytp GG wnbGuwyw
wwwhnyqwénipjwb Ynpbipp, hwdwnpdby GG Edwhphy YnpGph hGwn L hwdwpydbg
GG qbinntiph pwgwpdwly wnwybiwany)l Giptph rhulw)lnipjwl wunhdwGp® 0,1; 1;
5L 10 % wwwhnywénipjwip' hwiwwywwnwufuwlwpwnp 1000; 100; 20 L 10
inwnhG a6y Ypyannnipjwdp (wry. 1):

hGswbu Gpund b wrynuuwyhg, 33 Upwpuh wywqulbh qbinbph
pwgwnpdwl wnwybjwgnylb Gptph thnihnfuwwlnepjwl  Ywd Juphwghwih
gnhpédwygh (Cv) wndtipltpp nmwwnwGynid G0 0,3-hg dhGsl 1,5-h uwhdwbObpnLy:
Qnpswlygh dhohlG wpdtipp Ywqind £ 0,6: QGwnbph pwgwpdwly wnwybjwaqne)b
Gptinh hwiwp Juwphwghwjh Gdwb wpdtplbpp pwdwlwbhG thnpp GG, wyuhGpl®
ywpth bt Ggpwywglb, np qbwnbph pwgwpdéwly wnwybiwgnyl Gpbpp
pwywlwbhG Yuyntl GG L ntG6G _hulw)bnipjwl hwibdwwnwpwp thnpp wndtipOtin:

dwphwghwih gnpdwygh hwibdwwnwpwp dté wpdtplbp™ 1-1.5, nlGbh
plnwaklp bGpbp qbwn’  Lbwpluwsnib-Twphpowljwlp, Lwuwfu-dwpntlOhup L
Qnphuqbiwn-Gnphup (wry. 1): Uw Lu fununcd £ wjb dwuhG, np 33 Upwpuh wjwquwbh
gbintph pwgwnpédwy wrnwybiwgnylb Gptpp 0hohGh GUwwndwdp pwywlywbhG
YuwyncG GG:

Cwpph whhwiwswihnipjwb gnpdwyhgn (Cs), tnwwnwGyned £ 0,3-hg dhbsl
4,3-h uwhdwGbbpnLd: UGhwdwswihnipjwl gnpdwlygh dhohl wpdtipp hwwuwnp &
1,6-h:
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BlUBWIY 10 AIRIqI [RUOHEN ©

17 Upwpup wwquwih etinbnh pwgwndwly wewybiwaeniyb b1 pbph nhulih @Gwhwunntdp

Unyymuwly 1

Ununfbjugnyb  hnu, Ouwluup (*AfnY.) phuljuybnipyubh

Qnphujup Sphusduip d}lglﬂl}]}l i il Gnpbuilihg mutlrlllhil{lu(lhntl'[’;lrll)l u?ulllh] i

wiquith wjuquih Thunwlukph Jup- | Gup-
N Qb - Thnwljtn by, uhght wnwphiubtnh 2nh Znuph pugh- | - | 0,14 - st 0

g puipdpot- puttrurljp dwpuug, | ngoup, LT s | 1000 100 20 10

pmil, U wAlpy. 1Iny. i Cy C.

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Uhinipui — Yuuyju 839 2710 58 63,6 75,8 0,5 1,2 216,6 163,7 1247 106,3
2. | Ulunippub - Uumphy 1060 2100 59 58,5 55,2 0,6 1,6 236,6 170,7 124,0 102,7
3. Uunipub - Zuyjudnp 8140 2010 59 156,1 19,2 0,7 1,7 716,4 506,5 357,8 291,1
4. Qupluwsnih - Lwphpowiyub 1020 2020 69 9.2 9,0 1,1 34 87,9 52,8 29,5 20,3
5. Lwuwhu - Jupnkhu 441 2300 46 23,1 52,4 1,0 3,5 202,4 122,1 68,6 47,7
6. Lwuwfu - Upnnupuly 1020 2240 45 51,6 50,6 0,6 1,1 185,9 140,2 106,2 90,1
7. Ulignip - Swpnuhly 1560 1410 45 28,0 18,0 0,4 1,3 83,7 64,1 49,8 43,1
8. Ulignip - Nwliswyup 3540 1610 48 71,1 20,1 0,5 0,9 2144 167,6 132,0 115,0
9. SEnupnun - Upuqud 40 3100 76 6,8 170,3 0,7 2,0 33,3 23,0 15,8 12,7
10. | Uupduphl - Zmbpunfui 94 2430 50 16,6 177,0 04 1,0 44,1 35,0 27,9 248
11. | Uwpdwphl - Unwduwdnp 387 2350 60 40,7 105,1 0,5 0,8 1232 97,0 76,4 66,7
12. | Qtiughwn - Oniugyniy 85 2220 77 14,1 165,7 0,5 17 52,6 382 28,0 234
13. | Qujwnwghku — Lnpuyniu 467 2430 76 16,3 34,8 0,6 3,0 89,3 57,6 36,6 27,9
14. | Upgh&h - Ikpht Shinupkl 366 2470 84 58,9 161,0 0,7 43 4177 245,1 137,9 97,8
15. | Uwuphly - Onduy (Snpd) 673 2310 45 9,8 14,6 0,4 0,8 26,5 21,2 17,1 15,1
16. | Uquu - Qunbh 326 2420 67 33,1 101,5 0,5 1,2 111,0 84,3 64,2 54,8
17. | dknh - Nhpgwdnp 329 2090 66 15,1 45,9 0,6 1,8 70,0 49,2 34,4 27,9
18. | Upthu - Qbpdnly 180 2790 55 49,9 277,2 0,3 0,4 110,2 93,2 79,1 71,9
19. | Upthw - Bpliqiwdnp 1220 2140 74 80,8 66,3 0,4 1,4 264,0 198,5 151,0 129,1
20. | Upthu - Upkup 2040 2110 75 135,9 66,6 0,4 1,3 413,2 318,1 2453 212,6
21. | Bikighu — Cunhb 458 2350 64 57,7 125,9 0,6 2,4 271,6 184,6 124,8 99,7
22. | Twhgku - Pophundlu 136 2780 59 16,0 117,5 0,6 1,1 61,8 46,3 34,6 29,1
23. | Npnuiwb - Pophundiu 507 2630 45 50,4 99,4 0,4 0,9 144,0 113,8 90,4 79,3
24. | Npnuwb - Ubngbnulnpe 787 2520 23 69,5 88,3 0,3 0,6 136,1 116,3 100,5 92,6
25. | Npnuwb - Npnunwb 1550 2380 53 75,6 48,8 0,8 1,7 4223 2944 201,6 159.9
26. | Uhuhwl - Uplthu 116 2520 25 13,9 119,5 0,8 1,8 77,6 53,5 36,3 28,8
27. | 9nphuglivi — Snphu 85 2180 38 5.2 61,3 1,5 3,0 61,3 37,2 20,8 14,1
28. | Nnoh - Pwowpuill 120 2840 53 18,5 153,8 0,3 1,4 50,5 39,1 30,7 26,9
29. | Nnoh - Yuuyul 660 2380 39 60,3 91,4 0,5 0,9 180,5 141,3 111,4 97,1
30. | Qtnh — Qtnh 249 2600 34 23,9 95,8 0,3 0,7 56,7 46,5 38,4 34,6
31. | Utnphgtw - Lhép 21 2960 56 4,1 197,0 0,3 0,3 8.4 7.2 6,2 5,7
32. | Ubknphgtwn - Ubnph 274 2200 64 18,3 66,7 0,7 2,9 105,3 68,2 43,0 32,7
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NruntdbwuhpnipyniGGGpp gnyg GG wwihu, np 33 Upwpuh wdwqubh
qlintiph pwgwpdwy wewybjwgnyl Getiph wuhdtnphwih (Cs) b ywphwghwjh
(Cv) gnpdwyhgltph hwpwpbpnipjnilGp dhohl hwyynyd Ywaqind t 2,7, wjuhlpl
Cs=2,7 Cv, nnp Yunbh t Yhpwnb) sniuntdGwuppywé qbnbph hwdwn:

Uuwhund, 33 Upwpuh wwqwlh gbiwnbph pwgwpdwly wrwybjwagnel
Gietinh rhuyh qGwhwwnidp gnyg £ wwihu, np Gundnd £ rhubyh wunhGwbh
OJwquiwl c¢hwnnwd, huy nw  Gwlwynd £, np wnbunwih  9phtintinGtph
hwywlwlwbnipjwl wunhdwlp Yuginud t 0,1% Jwd wjb Ywpnn t ypyayt, 1000
inwnhb oGy whqua:

2nppnpn quncfup Jbpwptipnud £33 Upwpuh wjwquwbh qblinkiph puwgwpdwy
Gqwquanb Gptph hwaqwnyhb L rhuyp qhwhwwndwbn:

33 Upwpuh wdwqwbh qbiwnbpnid pwgwpéwly GJwquagnylb Swfuubipp
Ywpnn GG nhnydbp hGswbu wiwn-wGwlwjhG, wjbwtu b ddtnwjhG uwlwywenip
thneitipnid: @6 wnbwnbuwywa, pb tyninghwlwb wenidind wnwyt] yrnwbgwynp GG
wiwnwjhG uwywywenip thnend nhindwd GJuquanyb dwiuubipp: Mwwndwnl
wjb t, np wiwnwihG uwlywdwenip thnynd dGSwlnid GO 9poguwgnpéiwb
Swywiltpp nenqiwl L 9pwiwwnwlwpwpiwb npnpnbbpnud, nwunh qbitnkiphg
onpwnh dwyw|GGpp Yupney wdnud GG, npG £ qGunwghG Eynhwdwlwpgp nwndbned
E wnwyb| fungbh: buly wnwGdhh fuhuwn snpwyhlG wnwphGbphG qbitnwhG hniGBpp
wpnn GO JdwiwlGwywynpwwbu  wdpnnonyhlG  snpwlwyi, npl0  wnbwnwih
hGinbwGpGbp Ywpnn t nlGbGw) qbnwhG tynhwiwywpabph Yypw:

Qliinbiph  pwgwndwly Gdwquaonyl  bGipbph  Gnpdwl L nwpwdwlwl
pupfudwl opplwswihnigyni GGG 33 Upwpuh wjwquwbh qbwntiph oph puwgwpdwy
Gwquantyb Giptph hwiwp hwdupyytb] L npnpdbp G0 pwgwpdwy Gwquagneyh
Gietiph Gnpowh, wrwGdbwgyb) GG jnipwpwbsjnip qinh pwgwpdwly Guquagnyl
GLptinh nhiwnynwdbbph wdpnng 2wnph wiklwibké L wikbwhnpp wndtipltipn:

NruntiOwuhpnepyniGGBpp gnyg G0 wwihu, np 33 Upwpuh wdwquwbh
qbwbphg  pwgwnpdwl GJwqugnuyG Gptph  pwgdwdjw  dhehlG  wndtiplbiphg
wukGwukén qhmqh[3 E Ulpnip-Nwlswwn  nhuwlbnnd 10,14 6°4.,  hul
waiklwthnppp® 0,07 6°/Y., Ubnphgbiwn-LhdpnLa:

Pwgwpdwy wnwt{blw%mjﬁ wndtipltiphg wikbwdbkép GneylGuwbu r}hmt{?L t
Ulonip-Nwbswwpnid” 20,8 0°/d. (07.09.1993p.), huy wdikbGwihnppp™ 0,16 0°/Y.,
Ubinphqbiwin-Lhgpnid (Y. 6): Pwgwnpéwl Gqwquanib wpdbiplbiphg wobkOwaobkéon
r}?mt{b[ [ Ulonip-Nwbswywnpnud™ 5,70 153/L{. (06.08.1974p.), huly wdkGwthnppp™ 0,0
0°/J., wyuhlpl’ nhwnyb| £t hniGbph snpwgdwl Gplinyp: dbpghlu nhndbp £ Nnop-
LPwowpwl, dbnh-Nipgwdnp, QUGwqbn-Onjwgynin, SGnwpnun-Upwqwéd L
LUwplywsnib-Twphpowljwhb gbinbpned:

Udthnthtind JGpp Gadwén, wpbih £ hunwy Ggpwywglbl, np wyb gbiwnbpp,
npnbp niGGO unnpbpypyw uGdwh dES pwdhl, Ywynih hnuph ntidhd, nunh npuwlg
pwgwpdwy GJwquanyl wpdbplbpp pwwywbhG dks GG: buly wyl qbiwnbipp,
npnOg ubGowG npbdhdnd gwop b Ywd gpbipt pwgwuwynid t unnpbipypjw uGiw
pwdhOp L wnpwyb| 2wwn GO Gopwpldb, whppnwnqgbib wgnbgnipjwl, www npwbp
nLGbh 2w thnpp pwgwndwly Gjwquwanyb wpdtpltn, huly wrwGdht qbwnbpnd
GniyGhuy wdpnnonyhb snpwlnid GG giinwhnlbGpp:

Swpdwpybbpp gnyg GO wwihu, np 33 Upwpuh wdwqwbh qbinnbph
pwgwpdwly  OGJwquagnuyl  wpdtiplbphg  wdbklGwobksh L wdklwihnpph
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hwpwpGpwygnipyntGbtipp dhdywGghg wmwpptpynid G0 wybh pwl 30 wlquu:
Swpwpbpwygnipjwl wiklwité wpdtplbp npndbp GG Rwuwhu (dwpnbtGhu
nhunwytwnnid dnn® 45 whquwy), Ytwhgbin (PFnphunyyw nhunwybnnud® 34 wlqud),
Upthw (UpGGh nhinwytinnid® 32 whqwid) L wy) gbwnbpnid:

Swny bt G626, np wyu hwpwpbpwygnipjwl wpdbipltph  wppnid  $GG
pGGwnyyt] wyhb qbintipp, npnGg hniGGpnd nhunwpyybp 66 snpwgdwb ypngtulbp,
wjwwbu” hwpwpbpwygnipjwb wndtipbtpp YhGeho wwn wydbih 066" wybih pwh
100 wlOquwy: UGp Ywpshpnd, nw wwjdwlwynpwd b dwpnne inbGunbuwywa

gnnénLbbnLpjwip:
;o WPUQ.URE # UNTHTIONRa, B LATIOTAN R,
= 20,8
2y
)
E i 13,3
g
e G
™ 4 d
E‘_‘ 5 2,85 2,6 365
11 135 041:}61”031 16 A o
d S BTy S
3
FE ST A
3 gﬁﬁﬁwﬁ $§§£§§§£§ﬁ
¥ \f & ,‘:\&“" o \b\?\ .:;-'3 S \-‘ﬁ'-sr .§z§ & & a @'}.‘ s
& oy g W T S 0 ST TS TSS
&8 & FITFLFLS TS &I TS
& o ) - o
& & g I & 4\\\ & \5&&
E B (LS. RS B ULl LSS, R P R N RN A
Y
3
=]
-3,
£
3
= o
]

UY. 6 33 Upwpuh wiwqulh qluinbiph opp puguwipdwl GwquignyC by pbnf dhohd,
wpwifbywanyl b Gdwquaqnyl wpdaplbnh hwpwpbpwlgnipniGp

33 Upwpuh wdwquwbh qbinbph oph pwgwpdwy GJwquanyb Gpbph

nwpwéwywl  pwpfudwl  ophlwswihnipjntGlbpp  pwgwhwjnbint  hwdwp
Jwnnigh] GlOp pwgwpdwly Guquagnt) hnuph dnnneh L wnbnwGph pwpépnipjw

thole

tnwé uuwh qpwdhyp (Y. 7):
18
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3500
*
= 3000 r 3
=1 P |~
£ by _— »
& e
g 2500 . | 2 -
< *_ *
51 ,/’" . s
< 2000 ¢+
1500
0,0 2,0 4,0 6,0 38,0 10,0 12,0
‘L wgqugougbihnuaph dngmagp, 1./4]. 2 y = 86,20x + 2145,
R?= 0,396

UYy. 7 37 Upwpuh wywquilh ebiintinh oph puwgwpduwly Gywquignyl hnuph dnnnyf uwyp
wnbinwlph pwpdpnipjwl hbiu

Uwlw)b, hGswbu Gpunid b gpwdbhyhg, Ywwh hniuwihnipjwl wunhdwlp
wjlpw0 k| pwpép sk Qw E Jyuwynd Ynebywghwih gnpéwlgh wpdtipp™ R? = 0,396 /
r=0,63:

Unnbtpgwghwih qnpéwlgh Odwl gwép wpdbpp  wwjdwlwynpwé k
Gpwlny, np gbiwnbph oph pwgwpdwly OJwquwagnylb GipbpG, h wnwppbpneg)nih
wnwybjwqnyGGtph, gptipt wipnnonyhl Ywpqwynpwé LG dwpnne Ynndhg, nph
wwwdwreny E npnpwyhnpbb fuwfundtp £ hnuph dnnnith Ywwp wnbnwGph
pwpdnpnipjwl hbwn:

Unnthwlnbpd Owwwwlwhwpiwp GOp qubp Yuwqgubp Owl Upwpuh
wywqwlh qgbwbph oph  pwgwpdwy Gwquanyb  Giptph  hnuph  dnnnih
nwpwéwlwh pwfudwhb pwpuinbqp (GY. 8):

hGswbu Gpunud t pwpwnbghg, pwgwpdwly Odwquane)b hnuph dnnnih
wiklwpwpdn wpdtipltpp™ 5-10 L/q.uaz, nhwnynud GG oh pwOh qbinbipnud, npnlp
nbnwpwfujwéd GG qbinbph pwpdpwnhp wjwquGGbpnid® 2000-hg thGsL 3000
gtwp pwpdpnip)niGhtpp:

Qlinbinh  pwgwndwl  Gywquanyl  Gipbph  hnhnfunipynGatnh
nplwdhbywl: 33 Upwpuh wjwquwbh qbinbph pwgwndwy Gdwquagneyl dwfuubiph
thnthnfunepyniGGGph nhGwdhywb neuncdGwuppbine Gywwnwyn wjwqubh pninp
nhuinwltintph hwiwnp pGupdt b GnyG dwiwGwlwidhongp 1950-2010 pp., hGs-np
wnwybiwagnyGh nbwpnid tp, npwybugh npwlp hwikdwwbh (hGGa:

COGwpdwd pnpnp gbinnbph hwdwp Yuenigyb)p 66 pugwpdwy GuquagneG
Swfuubph thnthnfunipyniGbtiph nhGwohywih gpwdhylbp (GY. 9 L 10): Npnpyb GG
npwlg qéwjht hwjwuwpnudbbpp L hwydwnpyytp 66 Gptph  dinthnfunipjw
SwywGtnph wpdtiplbpp® funpwlwpn dtwnptipng L tinynuGbpny wpunwhwjnwé:
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I

MuU3UULUYUL Lecuuuer
© Gbwn-nhunwytun

Lnuph Jnnnup /dny.p.yd

0-1
1-2
2-3
34
4-5
56
Bpg wy by

Glan - ghunwljlnbp

1 Wpunn ppub — Sugu [z :Quhw-;l..m—Unqmqmn 23 Npouwl - Pophong o

2 Upsmapywl - Upanephly |13 Gunjwnwgln — Unpunnis |24 [Npounwt - Whgbnwlnp

3 Upnipywb - Zugljwdnp | 14 Upqhéh - “bphl Glanwpbl L 25 Npnwwb - Npouwbh

4 [Uwplusmb - Vwphpgwlywt | 15 Usuphl - Ol (Snp) | 26 |Uhufuuli - Uplihu

5 [ wuwmfu - Lwpnbipu L 16 Uquwn - Gwnbih | 27 9nppuqlin - Gnphu

6 Pumwu - Ugwwpuly r 17 "knh - Nbpgwdnp |28 Ningh - fupwpuil

7 [Ulipnip - Swpntihl | 18 [Umhuw - Qpifml 29 [fingh - Yl

£ 19 | 30 alnh-9tnh
2 | 20 | 31 |Ulnphqln - Lhsp

10 i : 21 32 |Ulnphglan - Uknph

11

22

UYy. 8 37 Upwpuh wywquwih gbnbph onh pwgwnéwly Gywquaeny b bipbph inwpwowlwli
pupfudwl pwmnbq
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Upthw-2Lpum Hpumippuali- Thamiphly
8,00
3,00 =
g I .:“; 6,00
= X | A
i 2,00 =
g .HE 4,00 &
L 1,00 %§ > o
2. | 2, 2,00
0,00 g"
£ 0,00
1955 1965 1975 1985 1995 2005 2015 =2 X
o _g_l 1955 1965 1975 1985 1995 2005 2015
3 Swphiil =0,016x-31,72
< Swphbkp  y=0.016x-31, - - y=0,072x-140,9
- R*=0,336 Swiphtbp RZ= 0,510
2ybuqbn - Unjwqymn TTwuphly - Snpd
0,40 — 3,00
= | 5
o 0,30
e E 2,00
B 020 + Kk s | — )
g
o 100
£ oa0 iy
=
g 0,00 E 000
E_. 1545 1955 1965 1975 1985 1995 2005 2015 g_ 195 1975 1985 19985 2005 2015
2 E
= Smphidq ¥=0.000x-1,247 Sw y=0,019x-36,34
i nhlily R*= 0,045 3- Php R’=0,387

Uly. 9 Pwgwndwly GjwquagniyG bipbph wih dfunncd nlGbgnn ebunbpp

NuunudGwuhpywd 32 nhwnwytinnkphg 21-h, wyuhlpl™  65,6%-h, nbwpntd
Gwwynd £ pwgwpdwy OJwqwagnyl  Swfuutph  Gwqiwl  guwjunnih
wpunwhwjnywé shunnd, huly 34,4% -h nbiwypnid” wsh dhunned:

Ujuhlpl, Ywpbh t GGpwnpb, np uwywugnn ppwpwlwlwlb wnbwnbbph
nhulwjlGnipjwl wunmhdwlp Yunpnoy wak t:

Qbwnbph pwgwpdwly OJwquaneyl Gpbph  thnthnfunipywb  nhGwdhywynid
OJwquiwhb wnwyb) 066 dhinud nhingt| GG UGnphqgbin - Lhap nhnwytnnd™ 90%,
NpnunwG-Npnunwb nhunwybunnd® 85,7%, Upthw-UpGoh nhunwybunnid” 85,0%, L
wj G, huy wsdh hwiobdwwwpwn G066 wnpdbplbp nhwndbp GG Upunipwbo —
Ufuntphynid” 60,7 % L 2ybwqgbin — Ondwagjninnid™ 60,0 %:

QGwnbph pwgwpdwly GJwquagnylb Gptph  thnthnfunipywl  nhGwdhlywjncd
GUwwnywdé pb wah, pb Gugiwl dhnnudbbpG, hOswbu Gwb npwlg wpdtiplbph
atonip)nLGObph GowG 066 wnwppbpnipynlGGbpl, wwydwlwynpjwd GG dwpnno
nbnbuwywb gnpéncbbinLpjwip:

33 Upwpuh wlwqwbh qbtwbph pwgwpdwly GJwquagnyl Swfuubinh
thnthnfunipyniGGbph nhGwdhywb  hwdibdwuindb), £ Gnyb  dwdwGwlwpowbh
OplninpunwihG  wbnnudGeph L wowe-wGwlwihG  nu ddtnwiht  30-onjw
0Jwquigntyb Swfuubiph htiwn (Bapaausu T.I., 2013): Mwpgyntd £, np ybpohGGtpu, h
wnwpptpnepnd pwgwnéwy Gqwquwanyl dwhuubiph, nObG wsh dhunwg, huy
nbnnLiGbpp’ Guqowi (Bapaawsu T.T., 2013; (Menxomsis T'.A., Xanarsn E., 2011):
Ujuintin GYwwnydnid £t npnpwyh wlhwidwwwwnwufuwGnipinil, npp, unpénd tlp,
Lpwgntghs htmmwagnunipjwl Ywnphp nibh:
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UYy. 10 Pwgwnpdwly Gywquqnyl Gipbiph Gwqiwl dhinncd nilbgnn glinbpn
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Swdibdwwnbing 33 Upwpuph wywquwbh qbiwnbph tpunpbiw] Swfuubph
thnthnfunipyniGltiph nhGwuohlywb hwbgnid GGp hbnbyw) Ggpulwgnep)nlGGtiph:

Pwgwpdwly wnwybjwgnylb hnupbph  nhGwdhywntd  hhdGwywlnid
GUuundntd b GugiwG Shunncd, wyuphGeG Yupbih t Ggpulwglby, np uwywuynn
opwpwlwlywb wntwnbbph rhulw)bnipjwl wunhdwbp Yupney Gwagb

Pwgwpdwly GJwquanyG  Swiuubph  thnthnfunipyntGGEph nhGuadhYuwyjh
nGwpnid GnyOwbtu GUwwnynd b GJwgiwb dhunwd: Uwluyb wju nbwpnid
pnpognwgnpéiwl Sdwywbtph rhuywjlnipjwl wunmhdwlp Ywpny wdnud L,
npnghbwnl qbwnwghG  hnlGbpnid ng dhwyl 566 wwhwwOynid  EynpnghwlwG
pnnptiph OJwquwaqgnlG SdwywGbpp wylk wnwGdhl qbwnwhnibGEp Ywpnn &G
wdpnnonghb snpwlwy, huy nw Gawlwynid k, np qbwnwihlt Eynhwdwlwpgbipp
nwnOnd G0 wnwyb| fungkh:

33 Upwpuh wywquwbh qbwnbph pwgwpéwy Gwquagne)l Gpbph hwdwn
nhunwnpyyti GG Gub npwbg ghyiwbnipjntGabpp dwdwbwyh pGpwgpntd:

Pwgwpdwl GJwqugnul Swhuutiph  thnthnfunipyntGGEph  qpw$hybbph
plpwgphg wwpq Gpunid £, np pninp nhuwybnbpnd GYunygnud £ wywpgq
wpunwhwyndwd ghlywjbnipnil (GY. 9 L 10): W0 pwnyugwd b hpiGwlwbnd
thnpp ghyLtiphg (3-5 wpyw Ypyhnipjwdp):

Upwjl wnwdhb qbinnbpnud nhuingnid G0 hwiobtdwwmwpwnp Gpywp (9-11
nwpyw Ynylnipjwip) b wewdb| Gpbwn (25-40 nwpyw Ynpylnipyjwip) ghyibn:

Ubp  Yuwpsheny, bGpywp L wewdby Gphwp o ghbitph - webwjnipnilp
wwjiwlwynnpjwé £ Gpwbnd, np pwpdpwnhp dwubpnud qlitnbiph hnupp 2w wybih
tnwn £ pOwlwbhG, wyuphlp® dwpnnt tnGunbuwywb gnpénclGbnepynp uwhdwlwihwy k,
nph wwwndwnny k| qGintph hnuptiph ghypwjbnipynclp sh fjuwunygt:

Onpp Ywi plnhwlpwwbtiu wilywinb/Juwn wpnwhwjnywdé ghytpny wsph
G0 pGYGnLY hhaGwywlnud gwdpwnhp qbinwiht wjwquGGtpp (GY. 9 L 10), npnGp
wyu Ywd wyl duny GGpwnyyt GO whppnwnqbb wgnbtignipjw:

Ujuwhuny, wdthnthbind 33 Upwpuh wdwqwbh qbiwnbph pwgwpéwy
GJwquantjG G pGph thnthnfunipyniGGbph nhOwdhywa, Ywpnn Ghap Ggpwlwglb],
np pGnhwlnip wedwdp, npwbg dLwynpdwh gnpdnud qifuwdnp nbipp wwwnywbnid
E whppnwnagbl gnpénGhG:

Qliinbinh pwgwndwly Gdwquanyl Gipbinh nhulh elwhwwnnidp: 33 Upwpuh
wywquwbh qbwbph pwgwpdwly GJwquwagnyl bGptph rhuytph qOwhwwnnudp
OnyOwbu Ywuwwnytp b pwlwlwlywb dtpnnnd” Yhpwebind dwpbdwwnhlyuwlywh
yhdwywapnipjntlp b hwjwlwlwbnipjwb wnbunipjnilp (Poxaectsenckuit A. B.,
UYeboraper A. 1.3., 1974; Cratuctuueckne MeTOABI B THAPOJIOTHH ..., 1970; Kpunkuit
C.H., Menkens M.®., 1950, 1982,):

Qbwnbph pwgwpdwly GJuquaneb Gpbph rhuyh qGwhwwnedp Yuwnwpdby k
htwnlyw| pwlwadlny.

W-C‘.E
*100% , 1)
bl

npuntin m-p* GJuqugnyb Gptiph 2wpeh htippwywl wlnwdd t, Gpp 2wnep
nwuwynpywd £ pun GJwqiwhb Ywpgh, huYy r-n° 2wpph wlnwadbph phyl t:

Wu pwlwdh Yhpwndwdp nunciGwuhpynn pninp 32 YuywGaGph L nhuinwytntbph
hwiwp hwdwpyytp 60 gbwnbph pwgwpdwly Guquanyl Gpbph rhuywylnigjwb
wuwinhdwn L Ywenigyt) Gpbph wywhndywénipjw tdwhphy Ynpbpp:
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Uwwhnyywénipjwl  wnbuwwb Ynptpp Ywenegytp G0 hwGpwhwjn
gpwdnwlwihwnhy L dndkGunbtph dEpnnlbpny: Cwwn gbinbph hwdwp wju Gpyne
gtpnnlGtpG £ Yppwredtp GG  OdhwuhG, hwydwpyh  wpryniGwytbinnignlp
pwpdpwgbbint Guywwnwyny:

Stuwlwb Ynptipp Ywenigbine hwdwp hwdwpydbp 66 Gwbl wppbpp
GnpdwG (), thinthnfuwywGnepjwi (Cv) b wlhwdwswihnipywh (Cs) gnpdwlhglbinh

hnbiGg hwpwptipwywG ufuwGbipny (@, T, L @igp ):

Oquytiny dnunbp-NLpyhGh hwybywébbphg Ywenigdtbp GG nbGuwlwb
wwwhnyqwdénipjwb Ynpkipp, hwdwnpdbi GG Edwyhphy Ynptiph htwn L hwdwpydbg
GO qbwntph pwgwnéwy Gquwquwanyb Gptph rhuyw)lnipjwl wuwnmhdwGp® 90; 95;
99 L 99,9 % wwwhnyqwénipjwip’ hwiwwwwwufuwbwpwp 10; 20; 100 L 1000
twphb oGy YpyGnnnipjwdp (wny. 2):

Ujuwtiu™ ophOwy, Ufunipjwl-Ywwu nhnwybnnid pwgwndwy Gywquagnt)
Swfuutiph pwgiwdjw dhohlG twpblwb wpdtpp Ywqob] £ 2,58 dslqpll.uwuwjﬂ wyn
gtitnh OJwqugny)b Sdwfuup 90% wwwhnyywénipjwl nbwpntd Yywqoh 1,20
CApY. i np GnyGa E 1,20 WAlpl. Swhuup Ywpnn t ypyGdbp 10 wwphG gy
wlquwd: hul 100 nmwphb 4Gy wlGqwd qtiwnh hnbp Ywpnn £ wdpnnondhb snpwlwg
L oph wwYwunpnp [hGh -0,28 d3/qp11.L|Luti 1000 wwphG dGY snpwlwp L 9ph
wwlwunpnp [hGh -1,53 WAlpY. (wny. 2):

dbpnstind - pwgwpdwly  Guwquagnylb  Swiuubph  rhulwGnipjw
wuwnh@wlp Gyuwwnnid GOp, np wjb Yupney wonid £, npndhGunb qGnwghlG hnlbbpned
ns Ohwy0 s60 wwhwwOynid tynpnghwywb pnnptiph Gququagnt)t dwdwG6pp wjb
wnw(ahb qbwnwhniGGGp Ynpnn GG wdpnnonghG snpwGwy, huy nw GowGwynid t,
np qbiwnwhb tynhwiwywpgbipp nwrbwnt G0 wnwyb| fungtbih:

UwulGwynpwwbu, wju Gplunypp nhnygnud Ufunipjwb-Ywwu, Nnoh-
Lwowpwl, Ubnphqbtin-Lhdp L Utinphgbiwn-Utnph qtinbpnid, npuinkin 100 wthwphG
0tYy (Utnphgbinnnid 20 wnwphG obYy) Ywpnn b nhundb hnlGbph snpwgnid™ 9ph
wwlwunpnny (wry. 2):

33 Upwpuh wyjwquwbh qbiwmbph pwgwpdwly Gqwquagnt)t Gpbph rhuyh
qlwhwwdwl hwiwnp hwdwpydtp L yepnedyt) G0 thnhnfuwywbnipjwb (Cv) L
wOhwdiwswihnipjwa (Cs) gnpédwyhglbipp:

hGswbu Gplnwd £ wryniuwyhg, 33 Upwpuh wjwquwbh qbinbph pugwnéwy
OJwquanyl Gpetph tindinfuwlwlnipywl  Ywd Jwphwghwih gnpéwygh (Cv)
wndtipGbpp vwwnwbynid &G 0,15-hg dhGsk 0,89-h uwhdwbGEpnid: Gnpéwlgh
thohl wpdbpp Ywqinwd k£ 0,48:

CGwpph  wlhwiwswihnipjwl  gnpéwyhgp (Cs), h  wmwppbpnipnih
dwphwghwjh gnpéwygh, ntbh pwdwlwOhb 066 wndtipltn: Hwlp nwwnwbynid
GG -0,2-hg uhGsl 2,0-h uwhdwGGEpnLd (wry. 2): Uhwdwswihnipjwb gnpéwygh
thohl wpdbpp hwywuwp t 1,4-h:

NruntdbwuhpnepynibGBpp gnyg G0 wwihu, np 33 Upwpuh wdwquwbh
qtintiph pwgwpdwy Guwquanyl Gptinh wuhdtunphuwh (Cs) L Juphwghwh (Cv)
agnpéwyhgltinh hwpwptpnepynilp dhohb hwyyny Ywadnwd t 1,4, wjuhlpl™ Cs=1,4
Cv, npp Yuwpbih £ yhpwnebp sncuncdGuuppgwé gbinbiph hwdwp:
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BlUBWLIY 1O AIRIqIT [RUOHEN ©

77 Unwpuh wywquih ebwnbnh pwgwpdwl Gywquenyl bpbph nhulih eGwhunnntdpn

Unyntuwly 2

Owjuuh (U3AnY.) huljuwybinipywb wunh&wbp,

SZIlllh‘“ qusll?l — . Uuquqgniyyu hnuph dhohip Qnpéuihhg % b wwph
wjuqu nnu Jwp- Uuh-
N Qb - Thuuin dmlll(‘}phu, wjuquith Uhght wnwphtubkph pull;lulll]} Qnh dwijuup,| Znuph Unyniyp, llulgIIll- ]ﬂi£- 0L 95 9L 9991
e |FeRdpnupmLl, U WAl 1AlnY. 2 wh | phuh 10 20 100 1000
Cv Cs

1 2 3 4 6 7 8 9 10 11 12 13 14
1.  |Umpub-—Yuyu 839 2710 58 2,58 3,07 0,40 -0,63 1,20 0,71 -0,28 -1,53
2.  |Ujunipub - Uumiphly 1060 2100 51 2,75 2,60 0,54 1,08 1,10 0,74 0,27 -0,09
3. |Upumpub - Zuyjudnp 8140 2010 49 5,55 0,68 0,74 1,49 1,36 0,87 0,35 0,13
4. [Ywplusnil - Vuphpowityuily 1020 2020 69 0,29 0,28 0,80 1,59 0,06 0,04 0,01 0,00
5.  [Pumuwju - Twpnkihu 441 2300 46 0,35 0,80 0,82 1,62 0,07 0,04 0,01 0,00
6. [RPuuwju - Upnupuly 1020 2240 46 1,76 1,73 0,24 -0,42 1,21 1,03 0,67 0,24
7. |Ulgnip - Swpntihl 1560 1410 42 4,54 2,91 0,44 0,88 2,26 1,86 1,24 0,76
8. |Ulwnip - Nwbsyup 3540 1610 34 10,15 2,87 0,38 0,76 5,63 4,82 3,52 2,45
9. Qhnupnun - Upuqud 40 3100 70 0,19 4,73 0,43 0,05 0,09 0,06 0,00 -0,06
10.  [Uwpdwphl - Zwbpujui 94 2430 50 0,33 3,49 0,31 0,97 0,21 0,20 0,17 0,15
11. |Uwpdwphl - Unudiuwdnp 387 2350 61 0,78 2,03 0,42 0,84 0,40 0,33 0,21 0,12
12.  |Qhwghkwn - Onjuqynin 85 2220 64 0,14 1,59 0,42 0,84 0,07 0,06 0,04 0,02
13. [Ywdwrwugbkwn - Lnpunniu 467 2430 48 1,40 3,00 0,36 0,75 0,80 0,69 0,49 0,33
14.  |Upgh&h - dkpht Shwnwokl 366 2470 49 0,76 2,08 0,59 1,19 0,27 0,20 0,11 0,05
15. |Uwuphl - Onduy (Snpd) 673 2310 45 1,83 2,72 0,22 -0,46 1,30 1,12 0,76 0,31
16. |Uquu - Qunih 326 2420 68 2,27 6,96 0,44 0,89 1,11 0,91 0,59 0,35
17.  |dknh - Nhpgudnp 329 2090 66 0,26 0,78 0,70 1,41 0,07 0,05 0,03 0,02
18. |Upthu - Qtpuniyy 180 2790 55 1,81 10,07 0,26 -0,17 1,22 1,04 0,68 0,25
19. |Upthu - Gnliguwdnp 1220 2140 73 3,12 2,56 0,39 0,79 1,69 1,43 0,99 0,65
20. |Upthw - Upkuh 2040 2110 76 4,25 2,08 0,56 1,13 1,60 1,18 0,26 -0,31
21. |Ejkghu - Cwwnpl 458 2350 64 1,75 3,81 0,30 -0,12 1,08 0,88 0,50 0,08
22.  |Twihgbwn - Pnphunylu 136 2780 45 0,19 1,42 0,75 1,50 0,04 0,03 0,01 0,00
23. |Npnuwib - Pnphunyu 507 2630 24 2,78 5,48 0,30 0,60 1,78 1,57 1,214 0,889
24. |Npnuwb - Ubgknulnpe 787 2520 23 3,57 453 0,15 0,30 2,91 2,75 2,46 2,16
25. |ONpnuwb - Qpnunwb 1550 2380 54 4,88 3,15 0,58 1,15 1,82 1,34 0,75 0,37
26. |Uhuhwl - Uplhu 116 2520 25 0,37 3,17 0,52 2,00 0,20 0,19 0,18 0,18
27.  |9nphugkwn — Snphu 85 2180 34 0,09 1,08 0,57 1,15 0,03 0,03 0,01 0,00
28. |Nnoh - RLwowpuils 120 2840 53 0,38 3,13 0,89 1,33 0,02 -0,03 -0,09 -0,12
29. [Nnoh - Yuyul 660 2380 38 1,81 2,74 0,61 1,22 0,61 0,44 0,20 0,06
30. [%tnh—Sknh 249 2600 32 1,15 4,61 0,33 0,30 0,68 0,57 0,36 0,15
31. |Utnphqtwn - Lhép 21 2960 48 0,07 3,52 0,52 0,18 0,03 0,01 -0,01 -0,03
32. |Utpphqtwn - Uknph 274 2200 65 0,41 1,50 0,53 0,49 0,14 0,08 -0,04 -0,15
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Gapwywgnipyncbhbip

Udthnthtind 33 Upwpuh wywquwbh qbwnbph tpunpbiw| Giptiph hwadwnyp
L nhuyp qlGwhwwnndp wpdwé G0 hbnlyw| GgpuywgnepynibGbpnp:

*  Upwpuh wjwquinud tpunpbdw) hnupbph dbwynpdwt gnpénud qpliph
dhwidwb wqpbgnipnit nikt ph ptwfwb, pk wippnwyngbu gnpénuubpp:
POwywh gnpénGObpp (wy wpunwhwjndwé G0 pwgwpdwl wnwbjugnyl, huy
wuppnwngkup” pwgwndwl GJwquaneyb hnuptinh dlwynpdwb gnpénid:

*  Swdwpylbpp gnuyg GG wnwihu, np 33 Upwpuh wywquwbh qbwnbph
pwgwnpdwy wpwybjugnyt  wpdbplbphg  wiblwitsh L wdbGwihnpph
hwpwpbpwygnipyntGlbpp  pwywlywbhld  wnwppbp  G6:  UnwGéhb  nbwpbpnid
wiklwdibé L wobbwthnpp wpdbpltnG thdjwlghg wwpptpynd GG 50-100
wlquu:

*  Pwgupdwl] wnwybtjugniyt hnupbph thnthnpnipnibibph phtwdhluynid
nruntdbwuhpywé 32 nhwnwybinbphg 27-h, wjuhlpl® 84 %-h, nGwpntd GHwwnyned
I pwgwpdwly wrwybjwagnylb Swfuubph Gwgqiwl gujnnid wpunwhwjndwé
dhint,  wpuhtiph uywuynn  opupwiwlumb  wnbwnibph  phuljujinipyub
wuwmhdwip jupn tdugby b

33 Upwpuh wyjwquwbh qblintph pwgwpdwy Gwquagni)l wpdtiplbiphg
wibklOwubkéeh L wiklGwihnpph hwpwpbpwygnepynitGGtpp pwjwlwbhG nwppbp GG:
Unwbdh0 nbwpbpnid  wiblwdibts L wibkOwihnpp  wpdbplbpp  dhdjwGghg
wnwpptpynid G0 wyth pwG 30 whquy:

¢ Pwgwpdwly Gwquagnt)t dwfuubiph thnthnfunipyniGlGtph nhGwdhywned
GnyOwbu GUwwynid £ GJugiwl dhwnnid: NuncdGwuhpynn qbintph 65,6%-h
nGwpntd GUuwngnud £ (wy wpnwhwjndwé Gquqiwb dhunnwd, huly 34,4% -h
nbwpntd® wdh dhwnd: Uwlwyl, wu nbwpnid ppogunwgnpsiwl swywiGhph
nhulwjlnipjwl wunhdwbp Yupniy wonid k, huy nw Gowlwynid £, np qbiunw)hG
Eynhwiwlwnpqbinp nwebnid 66 wrwyby fungbh:

* 33 Upwpuh wjwquwlbh wjl qbiwnbpp, npnGp nilGGG unnpbpypjw uGiwG
0tS pwdhG, YuyniG hnuph ntdhd, npwlg pwgwndwy Gwquagnt)i wndtipbbpp
pwlwywbhb k6 GG: buy wyb qbinbipp, npnGg uGdwh nEdhdnLd gwén £ Ywd gpbipb
pwgwlwjntd £ unnpbpypjw uGiwb pwdhlGp L wnwytb] wwn GO GGpwnpyyb
wlppnwnqblt wagnbgnipjwl, npwlp nGbl 2w thnpp pwgwpdwly Guquagnl
wpdtiplbp, puy wnwGdhlG  qbwnbpnid GnuyGhuy wdpnnonyhl qbinmwhniGbpp
snpwlncd GG:

e Munuilwuhpdwé  pninp - gbnbpnd OJwngnid £ pwgwpduy
wnwyblwagnylb L pwgwpdwy Gququagnyl Swiuubph thnthnfunipnlGbbph wywpg
wpunwhwyindwsé  ghypwybnipnid (3-5 wwpdw  YpyGnepjwdp): bul wnwbdha
gtitnGpnid nhndnid 660 hwibdwwnwpwp Gpywnp (9-11) L wewdbp Gpywn (25-40)
nwnyw Ynynepywdp ghytin: Mwpgynid £, np Gpwn b wewyty Gpywn ghyitiph
wnyuwynipjntlp wwjdwbwynpgwdé £ Gpwlnd, np pwpdpwnhp dwubipnid gbiwinbph
hnupp 2w wybh dnn b pOGwlwOhG, wyuhlp® dwpnnt nOnGuwlw
gnpénclbnipynilp  uwhdwlwdhwy E, npp wwwdweny £ qbwnbph  hnuptiph
ghyiwjlnipjnilp sh fuwhundt: buly Juwnn  wpunwhwjndwd  ghywylnipynilp
pGnpny £ dhwyb gwdpwnhp qbinwiht wdwquwbGtphG, npnlp wju Ywd wyb dluny
GOpwpyytp 60 wlhppnwnqtit wantignipjw:
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* 33 Upwpuh wjwquwbh qbnbph puwgwpdwly wnwybiwanyb Gptph rhuyh
qlwhwwnidp gnyg £t wwihu, np Guwynd £ rhuyph wuwnmhdwbh Gquqiw
dghwnid, huy nw GawbGwyned t, np wnbwwih ophtintinGtph hwywGwywbnipjw
wuwinhdwbp Yuqginwd £ 0,1% Ywd wylb Ywpnn £ ypyadtp 1000 tnwnhb oby whqud:

e Munubwuhptiny L qOwhwwbiny pwgwpdwy GJuquaniyl Swiuubiph
nhulwjnipjwl wunhdwOp GUwwnid Gop, np wjl Yupny wdned £, npndhGunb
gqtwnwihhG hniGGpnd ny chwyb 360 wwhwywbynid  EYynpnghwywb pnnpbiph
GJwquant)b dwyw|bGbpp, wjlk wpwbGdhb qbnmwhniGGbp Ywpnn GG wdpnnonyhl
snpwlwy, huy nw GpwlGwynwd t, np qbnwyhG Eynhwdwlywnpqbpp nuetwine GG
wnwyt| fungtih:

« 33 Upwpuh wlwqwbh qbwbph pwgwpdwly wnwybiwagnyl Gpbph
thnthnfuwwGnipjwb Ywd quphwghwjh gnpdwlygh (Cv) wpdtipltipp tnwwnwbGynid
GG 0,3-hg dhGsl 1,5-h uwhdwbOGEpnLd: Gnpdwygh Uhohl wpdbipp Ywqunid £ 0,6:
Qbwnbph  pwgwpdwly wnwybjwgnyl Gpebph  hwiwp  Jwphwghwih  GowG
wndbiplbpp pwdwlwGhG thnpp GG, wyuhGpl® Ywnbh t Ggpuywglbi, np qbinbpp
pwgwndwy wrwdbiwgnyl Gptpp  pwwywlhG  YuwyntG &G L nlOGG
nhuyuwjlnipjwl hwitdwwnwpwp thnpp wndbpltin:

« 33 Upwpuh wljwqwbh qbwntph pwgwpdwly OJwquwanl Gpbph
thnthnfuwwGnipjwb Ywd Juwphwghwih gnpdwlygh (Cv) wpdtiplbpp tnwwnwbGynid
LG 0,15-hg UdhGsl 0,89-h uwhdwGGEpnLd: Gnpdwlgh dhohl wpdbpp Ywgunwd t
0,48: Qtwbph pwgwpdwy GJwquanyb bGptph hwiwp Jwphwghwih GowG
wndtiplbpp hwdibdwwnwpwnp thnpp GG, wyuhOplt® Yuwpbh bt Ggpuwlwglb, np
gbintph pwgwpdwy Guwquwaqnyb Gipbpp pwjwlwbhb Yuyneb GG:

e Qbtuwbiph tpunpbilw| Gptph wohwdwswihnipjwlb gnpéwyhglbp (Cs), h
mwppbpnipyntd Juwppwghwyh (Cv), nubbG hwdbtdwwnwpwnp o6é wnpdbplbp.
wnwybiwagntyb GptphGp nmwwnwbynid £ 0,3-hg GhGsk 4,3-h uwhdwGGEpnLd, dhohl
wndtpp hwjwuwp £ 1,6-h, huy Gwquwanyyb GpbphGp tmwwwbdnd £ -0,2-hg
uhGslk 2,0-h uwhdwGGGpnLd, dhohl wndbpp hwywuwn £ 1,4-h: UjuhGpl, Gpyniup
ntwpnid k| dhohlG wpdbplbpp gpbpb GnuyGG GG, nwunh Jupblh B Yhpwnebg
sniuntiOwuhpywé qintiph hwdwp, npwbghg dGYh pwgwywynipjwlb nbwpned:

33 Upwpuph wywqubh qbiwmbph pwgwpdwly wnwybiwagnyl Gpbph
wuhdtiiphwih (Cs) L Jwphwghwih (Cv) qnpéwyhgliph hwpwptpnipyniGp dhohl
hwpyny Ywqdnid t 2,7, wyuhlpl Cs=2,7 Cv, huy Guquagnrl GiptphGp® 1,4,
wyuhlpl® Cs=1,4 Cv: Unwowpyynid t wju wpdtiplbpp Yhpwneb| sncuncdGuuppgwé
qbitntiph hwdwp:
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nhGwdpywb:  6M3  Ghunwywh  wnbntYwaghp,  Gpypwpwlnpnd L
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Matepuansl MEXIyHApOAHOW Hay4YHO-NIPAKTHYECKOH KoH(epeHuun. Py6exHoe-
Jlyranck-/lonenk-XapskoB-Kues-2Kutomup-HoBouepkack, 2014, c. 189- 197
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Bishkek, Kyrgyzstan, 2013, pp. 50-51
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Mypaasin 3orpaé 3aBeHoOBUY

PacueT 1 olleHKAa PHCKA IKCTPEMAJIBHBIX PACX0I0B PeK
O0acceiina Apakc Pecmy0simkn Apmenus (PA)

Pe3rome

Pabora nocsiieHa pacyeTy 3KCTpEeMalIbHBIX pacXoioB pek OacceiiHa Apakc PA u
OLIEHKE MX pHCKa. [IpoaHaIM3MPOBAaHBl M OLEHEHBI TEOPETHYECKUE U METOJOJIIOTHYECKHUE
BOIPOCHI 3KCTPEMAJIBHBIX PACXOI0B, €CTECTBEHHBIEC YCIOBHS U aHTPONOTeHHbIE (PaKTOPhI HX
¢dopMupoBaHUs, HOpMa aOCOJIIOTHOTO MAaKCHMAJbHOTO U a0CONIOTHOIO MHHHMAIbHOTO
BBIXOJA pEK ¥ 3aKOHOMEPHOCTH IPOCTPAHCTBCHHOTO pACHpENCNCHUs, IWHAMHKA
HM3MEHEHUI; OCYIIECTBICHA OIICHKA PHUCKA.

B pabore B kauecTBe HMCXOAHOH HH(OPMAIMK B OCHOBHOM HCIIOJIb30BAHBI
odummanbHEIe apXUBUPOBAHHBIE JAHHBIE APMIOCTHIPOMETa, a TaKkKe KIMMAaTHUECKHE H
THIPOJIOTHYECKHUE aTiIachl U JPYTHe CIPaBOYHHKH.

Jnst ocymiecTBICHHsS HCCIIEIOBaHMN NPUMEHEHBl METOABl aHalu3a U CHHTE3a,
MaTeMaTHYeCKOH CTaTHCTHKH, MOJAEIUPOBAHUS, T'€HETHYECKHE TEOPETHUECKHUE METOIbI,
reorpapu4ecKoi HHTEPHOJISILUK U SKCTPAIIONISLUH, PErPECCHU U aHAJIOra, OMHOMHAIILHOTO
pacnpeneneHus U ApyTue.

O0600m1ast coepKaHne TUCCEPTAINH, CACTAHBI CIICTYIONIIE BBIBOJIBL:

e B Oacceiine p. Apakc Ha (OPMHPOBAHHE DSKCTPEMAIBHBIX CTOKOB IOYTH
OJMHAKOBOE BIMSHHE OKa3bIBAIOT KAaK €CTECTBEHHBIC, TaK M AHTPONOI'CHHBIE (HaKTOPBIL.
EctecTBeHHBIE  (PaKTOPHI XOpOIIO BEIPAKEHBI B  (OPMUPOBAHUH  aOCONIOTHBIX
MaKCHMaJbHBIX CTOKOB, a aHTPOIOT€HHbIE — A0COMIOTHBIX MHHUMAJIbHBIX.

e B 1MHaMHMKE H3MEHEHHH aOCOIIOTHBIX MaKCHMAaIbHBIX CTOKOB, B 27 u3 32
HCCIICOBAHHbBIX HAOIIONATENIBHBIX IYHKTOB, TO ecTh B 84% ciydaeB, HaOMIOHaeTCs SIPKO
BBIP)KEHHAS! TCHICHIUS yYMEHBIICHHs aOCONOTHBIX MAaKCHMAIIBHBIX PacXOIOB, TO €CTb
CTETNEHb PUCKA 0’KHJAEMBIX THAPOTOTHUECKUX KaTacTpo(d pe3Ko yMEHBIINIACh.

e B juHamMpke wW3MEHEHHII aOCOMIOTHBIX MHHHMAIBHBIX pPAacXoOfOB TaKKe
HaOiofaeTcsl TEHAEHUWS yMeHblIeHHWs. B 65,6% cioydaeB HCCIEHOBaHHBIX —PEK
HaOJIIOaeTcsl XOpOLIO BBIPRKCHHAs TEHAEHNIWS yMeHbIIeHus, a B 34,4% cioydaeB -
TeHJeHIMs yBeandyeHus. OHaKO B 3TOM CIIydae CTENeHb PUCKAa 00beMa BOJONOIb30BAHUS
pEe3KO BO3pacTaeT, a 3TO O3HAa4yaeT, 4YTO PEYHBIE IKOCHCTEMBI CTAHOBSTCS Hamboiee
(MaKkCUMaJbHO) YSA3BHMBIMH.

e Bo Bcex HCCIIeIOBaHHBIX peKax HaOJII0AaeTCsl SIBHO BEIPaXKEHHAs! IIUKIMIHOCTD (C
MOBTOPSIEMOCTHIO B 3-5 j1eT) M3MEHEeHHH aOCOIIOTHOTO MaKCHUMAaJbHOTO U aOCOJIIOTHOTO
MHHUMAJIFHOTO PAacXofoB. A B OTJEIBHBIX PeKax HAOIIONAIOTCS CPAaBHUTEIILHO JTHHHEIE (C
MOBTOPSIEMOCTHIO B 9-11 1eT) n MakcumainbHO (Hanbouiee) AMMHHBIE (C MOBTOPSIEMOCTHIO B
25-40 ner) wuKkibl. BbIACHSAETCS, 4YTO HAIMYME JUIMHHBIX W Haubosiee (MaKCHMAJIBHO)
JUITMHHBIX [UKJIOB OOYCJIBOJIEHO TEM, YTO B BEICOKHX YaCTSIX CTOK peK HAMHOTO OJIIKe K
€CTECTBEHHOMY, TO €CTh XO3SHCTBEHHAas JAESITENbHOCTh YENIOBEKA OrpaHHYEHa, U3-3a Uero
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LUKIMYHOCTh CTOKA PeK He HapyLIMIAch. A IUIOXO BBIPAXKEHHAs! IUKJIMYHOCTH XapaKTepHa
TOJBKO JUIS HU3KOTOPHBIX pEYHBIX OaccefHOB, KOTOphIE TeM WM HHBIM 00pa3oM
MOIBEPIIIMCH aHTPOIIOTEHHOMY BIIMSHHUIO.

e OrmeHka prcka abCOMIOTHBIX MaKCHMAJIBHBIX pacxoloB pek OacceiiHa Apakc PA
MIOKA3bIBAET, YTO HAOJIONAETCS TEHICHINS YMCHBIICHUS CTEIIEHH PHUCKA, a 9TO O3HaJaeT,
9TO CTENEeHb BEPOSTHOCTH KaracTpoduuecknx HaBojgHeHuHH cocrasimser 0,1% wnmm oHm
MOTYT MOBTOpATHCA pa3 B 1000 net.

e llccrnenoBaB M OIEHWB CTEIEHb PHCKA aOCONIOTHBIX MHHHMAIBHBIX PAaCXOJOB,
3aMeyaeM, 4TO OHa PE3KO BO3PAcCTaeT, TaK KaK B PEUHBIX PyCIIaX HE TONbKO HE COXPaHSIOTCA
MHHUMAaJIBHBIE 00BEMBI SKOJOTHUECKHUX MOITyCKOB, HO U OTJENbHBIC PEUHBIE Pycla MOTYT
MOJHOCTBIO OOMENeTh, a 3TO O3HA4YaeT, UYTO pEeuHbIE 3KOCHUCTEMBbI CTaHYT Hamboiee
(MaKCHMaJlbHO) ySI3BUMBIMHU.

e 3HavyeHus koddpduimenta wuzmenunBoctd win Bapuauuu (Cv) abCOMIOTHBIX
MaKCHMAJBHBIX PacXoJoB pek OGaccelina Apakc PA xomebmores B mpenenax ot 0,3 mo 1,5.
Cpennee 3HaueHme koddduuuenta cocraBisier 0,6. Jns aOCOMIOTHBIX MaKCHMAaTbHBIX
pacxolloB peK MoJ00HbIE 3HAYECHWsI BapHallM{ JOBOJIOHO MaJbl, TO €CTh MOXKHO CHeJaTh
BBIBOJI, YTO aOCONIOTHBIE MAaKCHMAJIbHBIE PACXOIBI PEK JOBONBHO CTAOMIBHBI U MMEIOT
CPaBHUTENBHO MaJlble 3HAUSHUS PUCKA.

e 3HaueHus koddduiueHta wm3MeHUnBocTH win Bapuammu (Cv) aOGCOMOTHBIX
MHHUMAJIBHBIX PacXxoJoB pek Oacceiina Apakc PA konebmorcs B mpepenax ot ot 0,15 no
0,89. Cpennee 3nauenue koddpdummenta cocrasnser 0,48. s aOCOTFOTHBIX MUHIMATBHBIX
pacxoJ10B peK MoJ00HbIE 3HAUEHUS BAPUALUH CPAaBHUTEIBHO MaJbl, TO €CTh MOXKHO CIETaTh
BBIBOJI, YTO a0COJIIOTHBIE MHHIMAIIBHBIE PACXOJIBI PEK JOBOJIILHO CTAOMIIBHEL.

e OrtHomenue kodpduuuentos acummerpun (Cs) u Bapuanuu (Cv) aGCOMIOTHBIX
MHHUMAJIBHBIX PacxXofoB pek Oacceifna Apakc PA B cpemnem cocrasuser 2,7, TO ecTb
Cs=2,7Cv, a MuHUMalbHBIX pacxomoB — 1,4, 1o ectb Cs=1,4Cv. Ilpennaraercs
HCTIONB30BaTh JAHHbIE 3HAYEHUS JUIS HEU3YYEHHBIX PeK.
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Zohrab Zaven Muradyan

Calculations and Risk Assessment of the Extreme Qutcomes
of the Rivers of the Araks Basin of the RA

Summary

Work refers to the calculation of the extreme outcomes of the rivers of the Araks
basin and to the risk assessment. Theoretical and methodological questions of the extreme
outcomes were analyzed and evaluated, formation natural conditions and human factors,
maximum and minimum standards of the outcomes, regularity of the spatial distribution, the
dynamics of the changes; the risk assessment was carried out.

During the process of work the Armenian State Hydro Center official data was
used as the original information as well as climatic and hydrological atlases and other
reference books. The methods of synthesis and analysis, mathematical statistics, modelling,
genetic, theoretical, geographical interpolation and extrapolation, regression and analogue,
binomial distribution and other methods were used to perform the research.

Generalizing the following conclusion has been made up:

e In the Araks basin both natural and anthropogenic factors have nearly the same
influence on the formation of the extreme courses. Natural factors are well expressed in the
formation of maximum courses, anthropogenic - minimum.

e The dynamics of changes of the maximum courses studied from 27 observation
points out of 32, that means 84% have pronounces tendency of reduction of maximum
expenses, i.e. the degree of risk of the expected hydrological catastrophes was sharply
decreased.

e The tendency to decrease is being observed in the dynamics of changes of the
minimum expenses. The reducing tendency is observed in 65,6% of the cases of the rivers
which are under investigation and 34,4% - tendency of growth. However, in this case the
risk of the volume extension sharply increases, and this means that river ecosystems become
more vulnerable.

e The cyclic recurrence of minimum and maximum expenses is being observed in
all the studied rivers (once per 3-5 years). Relatively long (9-11) and longer (25-40) cycles
are observed once per year. It is elucidated that long and longer cycles stipulate that the river
courses are much closer to the natural one in the high places, i.e. the economic activity of
people is limited which is the cause that the cyclic recurrence of the river courses haven’t
been disturbed. Poorly expressed cyclic recurrence is typical only for the low-lying river
basins which this or other way were subject to the pathogenic influence.

o The risk estimate of the maximum outcomes of the Araks basin of the RA shows
that the tendency of the reduction of the risk degree is being observed, and this means that
the possibility degree of the destructive floods makes up 0,1%, or it can repeat once per
1000 years.
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o Studying and evaluating the risk degree of minimum expenses we notice that it is
sharply growing because minimum volumes of ecological material are not only not
preserved in the river streams but also the separate river streams can entirely dry out, and
this means that the river ecosystems will become more vulnerable.

e Coefficient value (Cv) of changeability or variation maximum outcomes of the
Araks basin of the RA is oscillating from 0,3 to 1,5. The mean value of coefficient is 0,6.
For the maximum outcomes of the rivers such values are pretty small, in other words we can
draw a conclusion that maximum outcomes of rivers are pretty steady, and they have
comparatively small values of risk.

o Coefficient value (Cv) of changeability or variation minimum outcomes of the
Araks basin of the RA is oscillating from 0,15 to 0,89. The mean value of coefficient is 0,48.
For the minimum outcomes of the rivers such values are pretty small, in other words we can
draw a conclusion that minimum outcomes of the rivers are pretty steady, and they have
comparatively small values of risk.

e The ratio between the coefficient of asymmetry (Cs) and variation (Cv) at the
mean is 2,7, i.e. Cs=2,7 Cv, minimum outcomes — 1,4, i.e. Cs=1,4 Cv. These values are
offered to use for unstudied rivers.

32

© National Library of Armenia



