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UppGbawpinunyeput juinniguwdpp:

UwnbUwlfununiygniup pwnugwd £ ubpwdnyeyniuhg, 5 gnifuubiphg,
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Gpwhipwghwpniyni:

tunpht Bpwlunwghwnyegniuu B0 hwynund hd ghnwlwu nEywdwp' Gpypwp.
ghwn. nniyunp  L.<whudbpnywupt’  wnbtwfununyejuu  hpwlwuwgdwu  pupwgpntd
gnigwpbpwsd wowygnyejwu hwdwp, 6N Ugjuwphwgpnygjwt b Gpypwpwuniejwu
wynyntinh - ntwu  U.Sphgnpjwupt,  Gpypwdhghluwsh - wdphnup - wpntiunpuw-
nwuwfunuwlwu wuduwlwqdpt' dGpnnwlwu gnigndubph W funphnipnubph hwdwp,
L.Uwpqujwuhu, ogunypjwtu U funphnipnubph hwdwp, M.Uhphowljwuht' funppwhu
hnpwuwwugptiph wnyjwiubipp wnpwdwnpbint hwdwp: Unwuduwhwwnnty
sunphwlwinyeyniu G4 hwynund wypndbunp'  Gpowulwhhowwnwly <.<.Uwpgqujwuh,
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funphnipnubph hwdwn:
LNkt 1. LLACh NRUNRULUWUPPU UL dUUULULWULPS UhBULUL BY
<6ESURNSNR(E3UL LUSULUL

“onbu  19-pn nwph  Gpypnpn YGunwd  hwunwwdbp Ep wyu thwunp, np
Gpypwownpdhg wnwy L htwn Gpypwdwgquhuwlwu nwonnd nhunynd Gu npnawyp
thnthntunyeyniuutip [120, 124, 131-133]:

Gpypwquphuwywu nwonph Gpyupwnlb b hwdwlwpgwd nwunwuwuppnieiniutbpp
pny| Gu wnwihu tgpwlwgubi, np Gpypwdwquhuwlwu |NYuw thnthnfunyenutpp Yuw
ntuGUu inbinh niuignn ndtin Gpypwownpdbph htwn: Uwuuwdnpwwbu [61, 96, 127, 134,
138, 141, 142, 151] wfuwwnwupubtipnwd htnhuwyubpp yywjnd Gu dph 2wpp ubjudwwlyunpy
gnuinhutpnud  hpbug Ynndhg hwjunuwpbpjwsd nYw| dwqupuwlwu wundwhwubph
dwuht, npnup pwywlwu Gpyupwwnmlb Ept Gnb:

Ywihdnpupw vwhwugh Uwb-Uunpbwu wnbluntwlwt  fuwfundwtu  gnunid
wbyunnuwdwqupuwywu  Ebywnubph Jbpwpbpjw; Yuuwwpdws  swihndubiph
wnpryniuptbipp gnyg wnytights, np tiphpwawndhg wnwy nhudt) Ep inlwi dwqupuwlw
wundwihw, nph dGonieiniup Ywqdbp tp dh pwup qwdd [119]: <Gnhuwyh Ynndhg
Ywwwpywsd wnbuwywu hwodwpyp, npu wnwowpldt; tp Upbjuph [146] Ynndhg,
hwuwnwwnb) Ep unwgywé wprynwupubiph hwywuwnpnieyniup:

4. N.Onindh Ynndhg [86] “tnipwupb-Swpd dwpgnd  hwjntwpbpwé nwpwjhu
pwjh wundwjhwih $hghywlwtu punyep wwpgbint tywunwyny wj| dwutwgbinubiph
[34] Unndhg wuglwgybtight [pwgnighs nwnwuwuhpneginiuubip, pwuh np hGnhuwyp
Ynnihg hhduwynpwd pwgwunpnyeiniu skp pbpdnud nydjw; wundwihwih wnwowgdwu
dfuwupqup JGpwpbpw] Yuwydws nbyunuwlwu jwpndubph wgnbignyejut hbun:
Jbkipohuubipu gnyg wnybghtu, np npwup Ywpnn Gu Yuwywsd [hub| twl gpniunwghtu opkiph
htinn |Gnuw)hu wwywpubph phdhwlywu hnfuwgnbigniejwdp:

h.U.Mninndyphup b W.U.Swuhsuh [91] Ynndhg hwynmuwpbpwsd Ynnbijughwu
nwpwjht pwjh wundwihwubph W nwnwtwuppynn nmwpwoéph ubjudhynygjwt dhol



htnhuwlubpp pwgwwpnud Ehu Gplwyh punyeny’ flunppwjht wpngbuubiph hbnlwwupny
wwwpubph dwquhuwlwu hwwynieniuubph thnthnfudwdp b Gpypwytinh  unnphu
otipntiph nu ybphtu dwuphw)h EGYunpwhwnnpnuywuniejwu wuhwdwubinniejwdp:

4. N.Qninyyndp [45, 46] Swpdh dwpgnud dh 2wpp tippninhutpnd hpwywuwgunid
Ep dwqUuhuwlwu hwunye, npntin nhunnwnpyynn Ytuinbph dhole hEnwynpnieiniup Yuquinwd
Ep 5 Yyd: bhuswbu upnd £ hbnpuwyp, wyn dwpgnd nbinh nwbgwd dh gwpp nidtin
Gpypwowpdtphg dh pwuh op wug Ywuwpdwd swihnwubpp Gpypwdwqupuwlywu
nwownw qgquwih thnthnfuniejniuubip skhu qpwugb): SEYunnuwdwquhuwlwu EdGYunubph
pwgwlwjniginiup  htnptwyp  hhduwynpnd  Ep nwnwduwuppynn  nnwpwépnd
wnbnwlwjywsé wwwnubiph gwsép dwguhuwywuniejwdp:

Upfuwuwnwupnwd [122] hbnpuwlubpp pbpnd G Gpypwdwquphuwlwu  nwownh
nhunwpynuubphg  unwgywd  wpryntupubipp, npnup  hpwywugytp thu 180 Yd
Gpywpniejwu fuqwéph Gpynt Ynndbpnud inbinuywjywéd dwquhuwswihtph oquniejwdp:
Unwohu swihnudhg Gpbp 2wpwp wug wbnh thu nitbgh dh pwuph GpYypwowndtn
(M=2.6-4.3), npnug twhyGunpnuubpp gunuynd Ehu fuqwodphg 2-5 Yd htinwynpniejwu
ypw: Sknh niubgwsé tpypwowndtphg Gptip wdhu wug Yuwmwpywsd swihnwubipp gnyg
wybghu, np |nYw| dwquhuwywt nwownp wob| tp 3 qwdd-ny, hul whw nwpéjw| Gptp
wdhu wug' Jwquhuwlwu wundwjhwt swihbpnd pungpynd Ep wydbh dbd nmwpwdp,
pwu wnwy9 tp, suwjwd np wwhwywub) Ep pp wwpwodwywu aup: <bnhuwlubph
Ywpdhpny Upwd bLplnyep wwpdwuwynpdwd Ep  nbjwpuwghwih  wpryniupnd
|lwnpqwdwnbtbnpdwghnt nwownh Yybpwywnnigdwdp:

U.UW.Uwnnduynt b b.L. Ltpubungh [100] Ynndhg 1974-1977ppe. pupwgpnid Gwndh
thnpdwnwowunnd  Juuwnwpywd nhunwpynuubpp gnyg wnybghtu, np Gpypwdwquphuwywu
nwowh thnihnfunyeyniuutipp  hunwynpbt hwdpuyunwd  Epu Gpypwybinuh  Yupniy
ninnwdhg 2wndnuwiubph htinn (pun gbinnbghwywu ndjwiutph) bW Ywjudwsd Ehu ndjug
wmwpwdph ubjudhy wynmhyniyejuu dJwywpnwyhg:

Jd.U.Lwphnundp [62] quund Etp, np  whbigndwquhuwlwu  wundwihwubph
wmwpwoéwdwdwuwlwihu  wwwytph dhongny htuwpwynp £ npnotip  wnblunnuwlwu
fuwfunnwubph  wbuwlubpp'  Jbpubwp,  Jupubwp,  Ynnwowpd:  EdbHunubph



dyuwpwudwtu dhwpdtipniginiup pwpdpwgubint tywwnwyny hbnhtwyp wnwowpynid
Ep dwqUuhuwswthwywu b EEYunpwswhwlwtu deennubph hwdwhp Yhpwnnd:
Cunhwupwgubiny ElGYywnpwdwqupuwyw, dwqUhuwyw, REINLWYwU
hnuwuputiph W nhdwnpnypjwu dbpennutpny  dhug wjn Ywwnwnpywd
nwnwuwuhpnyeniutph wpryniuputipp, htnhuwyutpp [70] Ywnnigbighu gpw$hy, npp
gnyg £ wmwihu Gpypwowpdh bwjuwugwuh nbinnniejwt Ywjujwdnieiniup dwquhwninhg
(LY.1.1): Cwdwéwiu wyn gpwdbhyp' Gplwpwdwdybn  wfuwuwuh  wlunnnyeniup
hhduwlwunwd Ywqunw £ wdhuubip W vmwppubp, punhnwy dhusle 10 wnwph:

Ig T, viuph

.. 10 wvuph
1 vswph
12 unfhu
37 op

= 87 dund

52 pnut

M

Lyuwp 1.1. bpypwprwpdh dwqupipninpg (M)’ bwpuwtipwuh ppunnnipyuts (AT)
Ywpijwénipyuts qpuipply [70].

- puyp nEpnpdughwibtph

-puy Ephypuwdwqupuwluts nuiziph

-pup biipppulywts nhdwnpmpywi depnnh
-pup phnipwlwt hnuwupubph

l>|:|+O

L. L.Upnnywptyndp b L. N.Gninyynyp [8] 1968-1972pp. pupwgpnd Swyptunh
Gpypwnhuwdhywywu  npédwnuwonnud Gpbp  Gpeninhubpnd hpwywuwgpwd
nwnwuwuhpnyenuttph wprynwipnd  hwjnuwpbpt thu Gpypwdwgquhuwlwu nwsounh
10-25 quwudd dbdnyeyuu  wundw| thnthnfunieiniuubip, npnup  Upwup  Yuwwbighu
Upwj-Pwquph Gpypwowpdh htn (M=4.2): <hdudbin wju nwnduwuhpnyeniutbph
pw, htitnwaqujnd wnwownlyybg Gpypwowndtiph Ywufuwgnwydwu
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Gpypwdwqupuwwu dbGennh unp dnnhdhlwghw: Upfuwwnmwupnd [114] pbpdnd Gu
pYUny 70 GpYypwowpdh Jhbwlwgpwlwu wdjwutp, npnug  nbwpnd  hwonn
Ywufuwgnwyndp Yuaqdb| Ep 43%:

1973p.-hg uluwd' Nhq<U UGjudninghwih huunhwununh jwpnpwwnnphwih Ynndhg
Gpypwdwqupuwwt nwownh nwnwWtwuhpnigyniuubp Gu nwpynd Awndwyh opwdpwpp
wmwpwoépnd [10]: Swpdw  Yupdwdpn opwdpwph pwhwagnpddwu dwdwuwly 9pp
Jwlwpnwyp wnwwnwuynd £ 100-2000 dju ¢ uwhdwuubpnd, husp pnyp £ wnwjhu
nunwuwuhpt]  wnwdgqwlwu  wpnubph nhuwdhluwind wwjdwuwynpwd
Gpypwdwqupuwwu nwownh |Nfwy thnthnfunyeynwuutipp, npnup wnwy Gu qwihu 9nph
quuqywsdh dwupniejwt hwoyhu: Pugqdwdjw (1973-2011ppR.) nhunnwpynwubphg Glukiny’
dwutwgbwnubpp  thwunnd  Gu, np  9pph  Swywph dGdwgdwup  gngpupwg
pypwdwqupuwlwu nwonh wpdtipp ujugnud £, huy thnppwgubpu’ Jepwnwnund
twhuypu Jdwlwpnwyhu (LY. 1.2): <wunwndws £ uwl, np opwdpwph (gdwt bW
nwunwpydwu htinbwupny thnthnfuynid £ vnwpwéph ubjudhy ntidhdp:

av, M AT, uTn
.

JL "
Famacn  SQusas  mage anew . —— e AT Deetelos Oneipe. wafos  peeaies

Ljwp 1.2. ph dwywyih ubgnuuyhti thnihnfunipymitpp (AV) U nppwgny
wuydwbuwynpjwd Gpypwdwqupuwlwti  nupph njuy  wandwhwabpp  (AT)
Quwinjulyp gpwdpwph puwpwdpmd [10]:

[11]-nud  pbipynwd Gu Nigpblunmwup unwghnuwp Jwquhuwswhwlwu Yuwjwubpny
gpwugywd tpypwdwquhuwlwu nwonh wundwjhwubph ophuwyubip, npnup Yww niubu
Ynuypbiwn ubjudhy hpwnwpdneniuubph htwn (LY. 1.3 L LY. 1.4):
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Lywp 1.3. bGpyjpwdwqupuwlwti  nuwpph wbndwy hnhnpunyayniiilpp
<<Cnipsp>> Quywind' Juwydwé Udnwbuwpwuh Gpypwrwpdbph hbp (12.03.04,
M=5.6; 05.04.04, M=6.4; 14.04.04, M=4.7, dwfuhg) U Upnwtupwb-Swohluippwt
uwhdwupti qpinh mubgwdé Gpypuwrwpdbph htyp (10.04.06, M=4.3; 13.04.06, M=4.0,

wighg) [11]:

Himeserate reomar s tHOr0 No Ha crasupos “Xymcan', camammmie

TIPOLIEC CAMIE TIOAY DTOBE L 3EMLIE TPACEHHA

300

325

-350

375 Jamapisp bl g N -
a A

425

450

M=646 Iﬁf@rm:ﬂu
]

reomMarHMTHoe none

0503 08
19.03 08
0204 08
16.04 03
3004 08
14.05 08
280508
11.06 08
250608
0907 08
230708
06 08 08
200808
030908
17.09.08
01.10.08

EpeMA, CYTKU

Lywp 14. Gpypwdwqupuwluwti nuwyph thnipnpunyggmtittpp  <<hbvniduwie>>
uwywind' Juwdwé pnquipwumd pbinh mubgwé pyYnd bGpynt L Swypbunh
bphypuipupdbiph hbp [11]:

U.S.Nquuh wotuwwnwupnid [94] puuwpyynd Gu Gpypwdwqupuwwt nwownh
dhongny bpYypwownpdbph Ywpbwdwdlbn L Gplwpwdwdybn  Yuufuwgnpwydwu
hwpgtip: Ptpynwd £ Chyp-Cidwfuhh (Unppbowt) thnpdwnwownp jwpjwéwnbbnpdwghnu
nwownh quwhwwnwlwup' hhdujwsé Gpypwdwquhuwwu nwonph gpwnhbunp  wéh
Jopindnipyuu Jpw' hwodp wnubind twbe ubjudninghwywu ndjwijubpp W funppwjht
wnblyunnuwlywu fuwfunnwubph wnywnyeniup: Laynwd k, np thnpdwnwownh twpwdpnid
M=4.5-5.5 dwquhwnninny tpYypwownpdtiph dwdwuwly nhungt) Gu 20-40 uS| dbéniejwl
ubjudwdwqUhuwlwu EdGYnutp, npnug nlinnnieyniup Ywqub £ 120-360 dwd:
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[15, 53, 109, 139, 143] wojuwwnwupubipnd pbpynd Gu bdwuwwnhw ophuwyubn,
npnup hwuwnwwnw U ubudhy hpwnwpényeniuutiphg wnwy Gpypwdwaquhuwlwu
nwownntd wnbn ginwd qquih thnthnfuniejniuutiph dwuhu:

Gpypwdwquhuwlwu  nwonh  Ypludnn swihndubph  wprynwpnd,  npnup
hpwywugyb) thu hhug bGppninhubpn YGuwnpnuwywu <unwuwnwup  nwpwdpnid
2003-2007 pp. pupwgpnw, htnhuwyubpht [148] hwonnyb| Ep wuswwnby 0,1-14,6 US|
dbdniejwu wnblyunnuwdwquhuwlwu EdtYnubp, npnup upwup uwnud Ehu pnyubpnud L
fuquépubiph GpYwjupny nbYunnuwlwu jwpnwubph wundw Ynunwynwubph hbiw:

<L mwpwdph Gpypwdwquhuwywi nwonh nunwduwuhpnieyniuutipng gpwnybip Gu
dp owpp Jwutwgbunubp' 8.9.dwynpwu, O.U.Pwpunynd, 3n..MN.UYynynpnnyhu,
2.L.Uhtuwujwu, L.U.<wfuybpnjwu, U.MN.<ndhwuthujw, U.<.Uhdnujw,
U.S.Sphgnpjwt, 5.M.Snunjuu, (&.U.Uhpnwujwu, 0.%.<ndubthjwtu W wy(u:

Stywnnuwdwquhuwlwu EpYwnubph nwndbwuppnwip <wjwuwnmwuh nmwpwdpnid
wnwoht  wuqwd uluytp £ Rwugbgnipph  Gpypwowndhg (09.06.1968p., M=5.3)
wudhowwbu hbwn' wywnbdpynu WS Lwqupndh twfuwdsbnunygyudp: luU<U QU
Gpyph dIpghlwih puunpnnunp  wotuwwmwyhgubiph htin  hwdwwnbn  Yuwnwpybght
hwdwihp  Gpypwpwiwbpypwdbhghywywt,  uvbGudwpwuwywt,  Gpypwphdhwlwu
ghunwhbunwgnunwywu  wpfuwwnwupubp: Uplunyt  dwdwtwly Ywuwpdbght  twl
dwquhuwwnwdqwlwu EPbYunh nunwuwuhpnigynutbp |Gnuwjht wwywpubpnud pupén
ptipdnnhuwdhy wwjdwuubpnud [19, 66, 71]:

Lhinhuwyubipu [26, 33, 93] nwnwiuwuhpnuw Ehu Gpypwdwguhuwlwu nwownph nlug
thnthnfunieniuuiph wnwuduwhwwnyejniuubnp _Rwuqgbgnipp Gpypwowndh
EwhyGunpnuwjhtu gnunnud: Uy twyywunwyny fwhyGunpnuwht gninnd inbnuinpyb thu
nwownwiht  Jwquhuwdwpphwghnu  Yuwjwuubip  (CMB-2M), npnup gpwugnd  Lthu
tpypwdwqubhuwlwu  nwawh - pwnwnphsubiph - opwiht Juphwghwubipp:  “uwtg
gniqwhtin,  Gpypwdwqlhuwlwu  nwonh  nwpwht  pwjh  wundwhwubph
nunWuwuhpdwt  hwdwp  Guwpn-REJw-Twihwu b SEnp-Upwdwgn-Snphu

Gpeninhutiph ypw wbinunnpdt) Ehu nbwbpubp, npntn swihnwubipp unwpynw thu
MMM-5  wpnuinuwht dwqupuwswihbpny:  Nwnwduwuppnuyeyniuubph hwdwédw)u'
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htiingugnudhg Jh  pwup dwd wnwe nhwndb Ep  Gpypwdwquuwlwu  nwownp
huwnbuuhyniejwu ujwgnud, huy gugnwihg hbinn wju wunphdwuwpwp wéb| Ep dhusle hp
twhuyhu wpdtipp: 1969-1971pR. pupwgpnd Lwihwu-Kwpn Gpeninnt ypw nhnytb) Ep
20 uS| dbdnipjwu nwpwiht pwjh wundwihw, npp nwpwdwlwunpbu dgynid Ep 8-9 yd'
pungpytind EwhyGunpnuwiht  gnunptu: <bunwqw swihndubpu wpdt) thu 1973p.
hnyubdptp wduhtu b wwpgyb| Ep, np nwownu wék) Ep dhsle 26 US|, huy dh pwuh wdhu
wlg wbnh Ep nwbgb Gpypwowpd (K=11), nph LwhybGuwnpnup qgutdnd  Ep
Gpypwdwqupuwlywu nwonh wnwybjwgnyuu thnihnfujwd gnunnud:

Gpypwybnund  nbyunnuwlywu wpngbiuutph  wlyunphjugdwdp  wwjdwuwynpywd
Gpypwdwqupuwwt  nwowh  NYw|  wundwhwibph  wnwudbwhwwnyniyeniuutipp
pwgwhwjnbint  twywunwyny  nblunnuwdwquhuwywu nwnuwuhpnyeyniutbp
hpwlwuwgyty Gu twb Sbnwpn-Ulwu (1975-1981ppr.) U Pwhwpini-Ugh-Pwoh
(1973-1982ppe.) tpeninhubpny: Pwqdwdjw nwunduwuppnipniubph wprynitupnd ywpg
nwnpdwy, np nwownh nYuwp thnthnfunyeynwiutiph (10-25 uS)) gnwnpubipp hunwynpbu
hwdpuyunw thu funppwihtu pywdpubtiph hwpnn gninhutiph htwn, huy wundwhwubph
wnwowgnwip htnhuwyubipp pwgwupnw thu Gpypwybinuh Jbphu dwqupuwwyunpy
hnphgnuh wwwputpnud nGYunnuwlwt jwpnwiutph wnbnwpwfunwdny [81-83]:

Gpypwownpdtiph  Gpypwdwqupuwwl  Vwpuwbowulbph npnudwtu L pwug
wnwowgdwl dhghywlywu vwfuwnpjwijutph Wwpqupwudwu twywwnwyny 1981-1986p.
pupwgpnu  <<Gnyugwpul>>, <<RGpdnly>> U <<Qpwdnp>>  Juywuubpnwd
hpwywuwgywd uwnmwghnuwp nhunwpynudubph, huswbu  twb  Quuphnw-Stinupn
Gpeninny Yuwwnwnpdwd Ypluynn swhnwdubph wprynwupnd htinhuwlyubph [104] Ynndhg
hwjinuwptpyt] thu  Gpypwdwqhuwlwtu  wundw) thnthnfunyeynitutbp, npnup  puwnn
dwdwuwyh Ynnbwgynd Ehu nbinh nwbigwd nbnuywu pny; b dhohtu nidh (9<K<12),
huswbu uwl hbnnt gpwugwsd nudbin  tpypwowndbph (M=6.7) hbtwn:  Uuwbu,
Quudbhnw-Snyuqwpuy b Luudpnw-26pdnlyy nhundwu Ybwnbph dhol nwownph AT
wmwppbpnyejwu gpwdbhyh dhupdnwdtu (14 uS)) pun dwdwuwyh hwdpuyund Ep Gpliwup
Gpypwownpdh htinn (02.09.1984p., K=11,2): Gpwugywsd pninp nbwpbpht punpng tp wyu,
np uygpuwywt opowund nhwnynwd £ AT-h wéd, nphg hbGwnn wju uwqgnd £, hushu
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hwonpnnw £ Gpypwowpdp, phuy whw Gpypwowpdhg hbin  AT-h wpdbipp
wumhbwuwpwp Yybpwnwnunw £ hp bwuyhu wpdbphu:

Fuwlywu  wwjdwutbpnd  nGyunnuwdwqlhuwlwu  EptYwnubph  dnnbjugdwt
uwywuwnwyny 1974-1981pp. nhunwnpynwutp Gu ppwlwuwgyt] bwl Uquunh opwdpwph
wnwpwdpnid: Uprynwupnud ywpg nwpdwy, np Uquwnh opwdpwph (gdwt b nwnwpydwu
hGunbwupny Gpypwdwqupuwlywu nwonnud nhinygnd Gu hGrnwnwpsé b ng hGunwnwna
wundw| thnihnfunieiniuubp’ hwdwwwwnwufuwuwpwp 8 uS| U 24 US| dbdniejwu, npnup
hwjwuwpwp Yuwywsd tu Gpypwybnuh ybphu otpntph (dhusk 100 J) nbdnpdwgdw
htiwn, pun npnd wnwyb] Jd6d thnthnfunyeyniuutp nhwnyb) thu funppwihtu ptlyywdph
ninnnijwdp: Hhuingb) Ep twle hunwy Ynnbywghnu Yuww hwpnigywéd ubjudhynigjuu
Gpypwdwquphuwywtu nwownh nYuw thnthnfuneiniuutiph dhole [78, 79]:

Upwpwwnjwtu  ubjudwihnpéwnwsonh  wnwpwdpnd  Gpypwdwquphuwwt  nwownh
nwpwjhtu pwjih wundwhwubph nwnwWtwuhpdwt twywnwyny (Yuwywsd inblunnuwlywu
wywnhy 2wpdnudutiph htin) 1997-2000pp. dwldwlwwhwwnywdnd hpwywuwgytighu
inhy 4bywinph pwgwpdwy swihnwiubp hbnlyw) onwlwasl bpeninnd’ Ywnup-Uquwnp
opwdpwp-2pwnwwn-Shnwtu-"Hhu-Upnwowun-dbnh-Upwpwun-Nipgwdnp-SGjwjunp-
Fwjpnipn-Gnwotu-Upinhg-Gwnup  [24]:  Onwlywdl  Gpeninnd  nhunwpynwiubpu
hpwywuwgyb| thu vwpbywu 2 wuqud: Lojwd dwdwuwlywhwunydwénd Yuunwpywd
nwnwuwuhpnyenutipp pny| Gu twihu Gupwnpt| pypwdwgquhuwywu nwownh qguih
thnthnfunieniuuiph W nhtwdhy wpngbuubph dholt Ywwh dwuhu, pwuph np nhnynud |
YnntGywghw Gpypwdwqupuwlwu nwonnd nbin gununn thnihnfunyeynwiuph b unyu
dwdwuwlywhwwnywoénid inbtinh nwitignn ubjudhy hpwnwpdniyeniutbph dhel:

Uyuwd 1991p.-hg << nwpwdpnd tpypwdwquhuwlwu nwonh nhnwpynwiubpu
hpwlwuwgynu tu UNUD-h dwquhuwswihwlwu Yuywuubph gwugny: hhwpyt wybwp k
Uobki] bwl, np dwquhuwswihwywt gpwugndubipp nhuyptimhqughwih tupwpytihu ny
pninp Yuwjwutbp GU pwwpwpnud wupunhwwn gpuwugnduph wwhwugubphu, npp ny|
E wwihu nwnwiuwupptip Gpypwdwqupuwlwu Jupphwghwubph wnwyt] wdpnnowlwu
uwblunpu nt npwug wnwuduwhwunynyeyniututipp << nmwpwdpnid:
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<Pwypw>> U <<Hnquwqupwly>> Yuwjwutbpnud 01.10.2007-30.11.2008 .
dwdwuwywhwwndwdnd  Gpypwdwqupuwlwu  nwonmh  |pphy  ybywnph  dnnngp
gpwugnuwiubph Jbpndnipyut hwdwdwit' updwsd Yuwywuubpnd nhundbp Ehu nluyg
wundwhwubp hwdwwywwwufuwuwpwp 3,7 uS| b 0,9 US| dbdnypjwu: <wnjwurwlywu
E twb wu, np UpJwd  dwdwuwlwhwundwdnd, huswybu Uwl npwuhg hbunn
<<Pwypw>> Jujwuh 2npowlwjpnid inbinh Ehu niubgh| dh 2wpp Gpypwowpdtp (M<4,5),
husp peny; £ wwihu hbnpuwypu Ggpwywgub), np  hwjunuwpbpqwsd  wundwhwu
wblyunnuwdwquhuwywu Swqgiwu £ b wnwe L LY wjbigndwquphuwywu EdLYunh
wpryntupnid: Pwgh wyn, << hjnwupuwiht hwndwénud Gpypwdwquhuwlwu nwonnwd
hwjinuwpbywd pwgwuwlwu wnptunp pun htnhuwyh wdbuwju hwjwuwlwuniejwdp
Ywwlwsd L Gpypwybnunw pupwgnn nhuwdhly wpngbiuubph hGwn, huy npw
wnwowgdwl wnwyb] hwjwlwlwu dGjuwuhqd £ hwunhuwund dwquhuwnwdagqulwu
EdLlyuinp [85, 103]:

Uwqlhuwswihwwt  Yuwjwuubph  pwqdwdjw  nwnuuwuppnieyniuubph W
gtpinwoniyeywu wprynwupnud - U.MN.dndhwuthujwup  Ynndhg  hwjnuwpbipybght
qwppwghwubp, npnup nbyunnuwdwqupuwlwt nwonnd wpunwhwjngnd G wynpy
ghyltpnY, wnwudht $wgbpnd’ wpwnwgntind ogwfuwihu  gnunhubpnud  pupwgnn
ghpdpupwgutpp U npwbtu  winwhupt Yww nwbu  wnwpwéph ubjudhly nbdhdh
thnthnfunenituph htiwn [77, 76]: Upuunyu dwdwuwy punhwupwgubind wnbuwlywu L
thnpéwpwpwlwu hGunwgnunnignibubiph wprynwupubpp htinhuwyhtu hweonnybg unwuwg
wuwihunhly Yuwtip Gplypwowndbph Yuwqdwynpynn oguifuubiph b
wmbywnnuwdwquhuwwt nwownmh ywpwdbinpbph dhol, npnup Ywpnn Gu ogunwgnpdyb
nudtin Gpypwowndtiph Yuwpbwdwdlbtinm b Gpluwpwdwdlbn Yuwuuwnbudwt hwdwnp,
husp ptipliu Unpwtpwuwy pw)| E hwunhuwunid wndjw| ninpunnid:

Wuwhpund' Jbpp UpJwd  woluwwnwupubpp  thwunnd  GBu, np nhndnd  Gu
Gpypwdwqupuwwu  nuonh  Nfwp  hndinfungeyniuubp’ uwywd  tnwpwdph
ubijudhuywu, nbYunnuwlywu L Gpypwybnunw pupwgnn ipypwnhtwdhy wypngtiuutipp
thnthnfunygyniutiph htin: Uwlwju, wbwnp £ Uk uwl, np gpwugwd nbwpbph
dGdwdwutnypjwu nbwpnd  pbtpp F Ywd b pwgwywind £ wpngbup
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wmwpwdwdwdwuwywihtu  punyewgpdwt  Jwupwypypin  ujwpwagpnyeniup b wyn
hdwuwnny npwup punwdbup hwuwnmwwnnd Gu Gpypwdwquhuwlwu nwonnid nbn gunwd
thnthnfunieniuubph b Gpypwybnunwd pupwgnn wpngtuutiph dhole npwlwywu Yuwp:

Cunhwupwgubing b ybpndnigjwu Gupwpyting twfunpn mwphubphtu uunwpdwsd
nwnwuwuhpnyenutph  wprynwpubpp,  Ywpnn  Gup  wub, np hujwwbu,
Gpypwdwqupuwwl nwownh njwy thnthnfuniejnibubpn wpunwgninud Gu Gpypwybnlp
dwdwuwlwyhg swpdnudubpu nu upw funppnd pupwgnn wyunhy Bpypwnhuwdhy
wpngbtiutbpp:  Pwqdwphy ophuwyubp drwunnd  Gu npwug  Ywwp ubjudhy
hpwnwpanyenwuttph htwn: Uwlwyu dhown sk np Gpypwowndbphg wnwye nhungnid Gu
Gpypwdwqupuwwt bwhuwtawuutp bW pwgh win, Ywiuwsd nunwtwuhpynn tnmwpwéph
Gpypwpwuwlywu b ubjudwnbyunnuwlywu Ywnnigwdph, huswbtiu bwl Gpypwnhuwdhy
nwowh wnwuduwhwwnynieiniuubiphg, Gpypwdwquhuwlwu nwownh thnthnfunyeynwututipp
wmwpwonjwt b dwdwuwyh dby h hwunn Gu qwihu pwjwlwu [wiu wnhpnyph
uwhdwtubpnw:  <Gwnbwpwp, Udwlwwhw  nwnduwuppnenibubph dwdwtwy
wuwwjdwu wbwp £ hwodh wnub] wwpwdph Lpypwpwuwbpypwdbhghywyw,
ubjudwnbyunnuwywu U ubjudhy nbdhdh wnwuduwhwwnyniyenuubipp, huswybu uwl
dowlb] nwonwihu nwnwWuwuppnienuubph wpryniwwybn dGennhlw, npp enyp Yunw
htwwgnunynn nmwpwdpnud h hwjin pbipt| nwownp thnhnfudwt ywwnlbipp tnwpwéniejw
U dwdwuwyh dbg' Yuwwwd Ybpp updws Gpunypubph hbwn:

Lwuh np Upwpwwnjwu ubjudwihnpdwnwownp hwunhuwund £ << hwdbdwunwpwn
pwpép  ubjudwwlwnhy wwpwoépubphg dEyp L Ywu pnipp Uwluwnpjwubpp
wnbywnnuwdwquphuwywt EGYnutiph h hwyn quint hwdwp (Gpypwowndtph ogwtuutipp
ns funpp  wbnwnpnud, wywhy pGYJwoépubph, ubnddwu UL &gdwu gnunhubipp,
dwquhuwlwt wwwpubph wnlwnyeniu), W pwgh win, hwayh wnubiind wju, np upwd
tmwpwoépntd wnbywnnuwdwquhuwywu wundwihwubph nwnwdbwuhpnyeintu
Gplwu-Ubhwu (55 Yyd), Splwu-Uwywpwtu (50 Yd), Gpuwu-fGwhu (60 Yd), Gpuwu-
Updwdphp (50 Yd), Gplwu-Sbnwpn (35 Yd) L GBplwu-Unipibwdwu (55 Yu)
Gpeninhutpny Ywuwwpdnd £ wnwoht wuqwd, nwwnh ghnwlwu W gnpdlwlwu
wnnwny Ywplnp Gpwuwyneniu £ &bnp pbpnud wwpgb| oguwagnpdwd dbpnnh
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wpryniuwybwnnieniup, huswbu twb pwgwhwjnt) Gplypwnbyunnuwywu wypngbuubpny
wwjdwuwynpywd  nbyunnuwdwqupuwywu  dwqdwu  wundwihwubph  punyplu  ni
ophtwswihneniuubpp Upywd wnwpwdph uwhdwuubpnud: UhUWunyu dwdwuwy, dbp
Ynndhg Ywwwpywd nwnwuwuppnigniup enyp £ owwhu tbpyu dwdwuwynwd
wwwnybpwgnud Ywqut| Upwpwunjwu ubijudwihnpdwnwwh nwnwdpntd
Gpypwdwqupuwywu  nwonh  (T)  Yunmgwdph'  Bpypwpwuwnbyunnuwlwu
wwjdwubphg Ywiujwd wnwuduwhwwnynieniuutiph ybpwpbipjw) (aT,):

LEnlnipyniutitp

T SGyunnuwdwquhuwlwu EptYnubph hwjinuwpbpnuip hhdudwsd £ wmbyunnuwywu
wnwbqwlwu  jwpnwiubph wgnbgniyejwt hGwnbwupny  [Gnuwht wwwpubiph
dwquhuwlwt hwwyniejniuutiph  thnthnfjudwt  Jpw, npnup Gpypp  dwybplnyehu
wpunwhwynynw U |nw| dwdwtwlwynp wnbyunnuwdwquphuwlwt  wundwjhwubiph
wnbupny: Wuhupu, Gebt nwnwtwuppynn nmwpwédpnd wnlw E jwpdwéwnbbnpdwghnu
Jpdwyh thnihntunipgynit’ wwydwuwynpywsd Gpypwnhuwdpy Ywd ubjudhy Gpunypubpnd,
www Jwqlhuwlywu wwwpubph wnwjniejniup gy wwpwoépnd  twywuwnnd |
[nwgnighs [nYuw| dwgquhuwlwu nwownh wnwowgdwun:

T Styunnuwdwquhuwywu dwgdwu wundwjhwubph hwyjnuwptpnudp pwjwywuhu
pwpn £, nwwnh tdwuwwhy woluwwmwupubph dwdwuwy wuhpwdbion £ wwywhnyby
pwpaop  Gounnjwu  swihnwubp W dwupwypyphwn YGpwnd  nwnduwuhnbg
Gpypwdwaqupuwwt nwownh thnthnfudwtu Ywwnbwnubip nt wnwuduwhwwnynieginiuutipp
swithdwu jnipupwusinip Ybinnid:

1 SGyunnuwdwquhuwlwu nwnwuwuhpnienwutph dwdwuwly wiwywdwu wbunp
' hwodh  wnubp hbGunwgningnn  wwpwoéph  Gpypwpwuwbpypwdbhghywyw,
ubijudwunbyunnuwywu b ubjudhy ntidhdh wnwuduwhwwnyniejniuubipp:

! Ywpjwd  nwnwuwuppynn  wnwpwdph  GpYypwpwuwbpypwdbhghywlywu
wnwuduwhwwnyniejniubiphg, wuhpwdtiown £ dowyb] hwdwwwunwufuwtu deennhlyw, npp
eny| Yrnw hwyjintwpbipb) ogunnwwp wqnuuowup fjuwuqupnn wgnwuawuh $nuh ypw:
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QLNktu 2. UUSLPULUMAUAGUUUL EDBUSh NRUNRULUURMNARUL LUANLUSAP
nuU3vuLLErnNhU

2.1. Vwquhuwwnwaqulwu tptYnh wnwougdiwt $hghljulw twuwnpyuiutpp

Uwquhuwwnwaqulwu Edtywnp dGpndwquphuwlywu dwnduh
dwquhuwgywdnypjwu  thnthnfunyeyniut £ nbdnpdwghwubph dwdwuwly W npwbu
wjnwhupht  hwunhuwund £ dwquhuwunphyghwih pGpdnnhuwdhynpbt  hwlwnwy
Gpunypp: Uwquhuwlwu nwownh jwpdwoénypjuu b obipdnygjuwt  wgnbignygjwu  hbun
dtywntin dGjuwupywywt wpnwutpp hwunhuwund Gu wju hhduwlwu gnpdnuubipnhg
dayp, npnug hGwnbwupnd dIGpndwqupuwlwt  Unyebpnud wbnh  Gu  nwbunwd
dwquhuwlwtu hwwyniejnibubph qquih thnthnfunieynitubp: Unwdqwlwu jwpnwdubiph
ubppn dbGpndwqupund wnbinh £ niubunwd nndtuubph  dwquhuwlwu dndGunubph
ninnniejniuutiph - thnthnfunieyniu,  pust £ hwugbgunid £ $bpndwquhup
dwquhuwgywonypjwu  thnthnfudwup: UwqUuhuwwnwédqwlwu tubpghwt Ywhuws k
Ujnieh wbuwyhg, upw dwquhuwuwnphlghwih dtdnyeiniuhg W bupwuhg, 2powuwywinnn
dhowdwiph 9obipdwuwnhtwuhg, wnwdqulwu ntdnpdwghwubphg U dwquhuwlwu
nwowh jwpywdnipeintuhg:

Lwpnulubph b wpunwpht  dwqupuwlwt nwownh  pwgwluwnypjwt  ntwpntd
nnduttph  JwqUhuwlwu ninnniggniuutpp  hhduwlwunwd  npnpynd  Gu ujnieh
pjniptinwihtu Ywnnigwopny, huly bGeb wnw GU jwpdwoéniyeiniuubp Ywd wpunwphu
dwqupuwwt nwown, www wu nbwpnd pjniptnwiht wnnigwdph, wnwdaqulwu
jwpnwitbph U wpunwpht  nwonh  nbpp  nndGuubph Ynndunpn2dwt  hwpgnd
quwhwwnynud | Glutiny hbnlyw| wpunmwhwyinnieginiuutiphg [37].

E.=K (ajai + alas + asai), (1)
E, =)\ 0sin0, (2)
Ey; =-Hl cos © (3)

(1)-nwi E,-u nndtup bubipghwjh funnieyniuu £ funpwuwpnwhtu pjnipbinnid, oy, a, W

as;-p' nndbuph hwgbgdwtu Jwqupuwlwunyeywu Jhnnph nipnnpn Ynuhunwubpu  Gu
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funpwuwpnwihu  pnipbnp - wnwugpubph  tywwdwdp, huy  K-Uu' dwquhuwlwu
wuhgnupnwhwih hwuwmwwnniut E:

(2)-nud E,-U wnwdgqwlwu nbtdnpdwgwd pipndwqupunid dwquhuwwnwagqulwu
tubpghwjh funneniuu |, Ap' hwgbgdwu dwquhuwuwnphlghwu, puy 8-U' hwgbgdwu
dwquhuwywunyejwu I, yyunnph U o jwpgwéniejwu wnwugph Yuqdwd wuyjniup:

(3)-nud E-p $bpndwquhup ynuinbughwy Eubpghwu £ wpunwpht H dwquhuwluwt
nwownLy:

E, U E,, Eupghwubiph gnwdwpp Yhup ujwquanyup, teb

= (E, + E) = 0 Ywd 3)\,0 sind cos + H, sinb =0

3 x,

Lo 1 Vel
3.0 Puyg x =, nwuwnh Ygpbup® S = R

Lwup np | = Iscos 6, Yunwuwup' é =

Ujunbin S-p nuh o' swhnnulwunpniu b hwunhuwund £ $niuyghw
dwqupuwpnipbnuiht - wwpwdbwpbphg A, L, X)'  [Gnuwht wwwpp  Yugdnn
dwqubwunhwinp jnipupwtgnip hwwnhyph hwdwp [118]: SGnunpbind hwdwwwwnwujuwu
wndbpubipp dwqubinhnh hwdwp (A=20-40-10°, I, =300-400 cgs/ud®, x=0,3-0,6) [55],
Yuunwuwup'

-1,1-10"< S <-7,5 - 10" ud*/nhu Yuwd
S=-11-10"+-7,5- 10" ud/yq (~pwp)’

Jdbpohtu dwqubinpwnph hwdwp unwgyb) £ twb dinpduwfwu  dwuwwwphny'

Spwpnduynt b Mwpfundtuynih Ynndhg [49]:
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Ljwp 2.1. Uwquhuwwu puluinibwynigjuts thnthnjunipjut nmbuwlw

Ynpbipp* Yulujwé 6urnuihg [129]:
LY. 2.1, w)-nw gnyg £ vnpjwd dwqupuwwu puuiniuwynygjwi thnthnfunigjut

Ywuwp duonwihg, huy Ynpbph wwpptip pbpnieiniuutipu hpbughg ubipluwjwgunw Gu S-h
uwhdwuubpp:

Lwdwdwyu [55]' S = i:—i ud?/Yq, npwntin dy -U JwqUhuwlwu pulwniuwynyejwu
thnthnfuniyeiniuu |, xp-U' ulgpuwlwu JwqUhuwlwu puwiniuwynyeyniup, huly do-u'
wnwbaqwlwu wpnwutph thnthnfuneyniup: Uy Yepw Ywpbh £ wub, np S-p gnyg |
wmwihu, pRE hus wpwgnyeyudp £ thnthnfjuynid  dwqupuwlwt  puyuintbwynyentup
jwpnwiuph  wéhu gnigpupwg U wn hdwuwnnyd punpnond £ dwpdup  ubindybint
niuwynieiniup  Yyppwnjwsd Gupdwu  uywwndwdp, wjuwbu, huswbu dwquhuwuwnt
niuwynieyntup Yhpwnwsd dwquphuwywi nwonh tywunmdwdp [118]:

S 1 dx 1Ay 1xe—x_  1lx-Xx

xnd5~xnﬂ.§ ¥ Ao xﬂ.:?’

npwnbn x ® x,, huy woéwugjuutpu wpunwhwynywd tu wwnpg nhptiptughwutpny: Un

nbwpnud’

(Sho + 1)="2 yud ==~

Xo  Sho+l
dbpohtuu hwdwpdtip £ LGnup [129] Ynndhg unwgywsd wpunwhwjnniygjuup W
gnyg t wpdwsé LY. 1.1. p)-nd npwbu dIniuyghw o-h npuwlywu L pwgwuwywu
wndtpubiphg, wjuhupt dgqdwu U ubinddwt jwpnuwubphg:
Ldwuwwnhw wnbuwlwu hwpgtiph nhunwpynwdutip Ywnbh £ gnub) Uebjuhp [147],
Yhunohwnwih [130], Lwquwunwih [136] w2luwwnwupubpnud lu:

Lwpnpwwnnp  wywydwuubpnud  dwquhuwwnwdgqulwu  EpGYnph  nwunwduwuhpdwt
tywwwyny Ywwwpwd pwqdwpehy nwnwtwuhpnyginiuutp  hwunwmbight, np
dhubpwiubpnud W |GnUwjht  wwwptbpnw  pwpép  Gupdwu b 9Gpdwuwnmhbwup
wwydwuubipnd nbnh Gu nwbunwW JwqUhuwlwu hwnynyenuttph thnthnfuniejniuubn:
Wuwbiu, Ap 6updwu Uubppn |Gnuwjht wwwpubiph dwqupuwlwu wwpwdbupbpp
thnthnfuynid Bu Ay = axAp (Al = BloAp) Ubdnipjwdp' ninhn hwdbdwunwlwu Yhpwndwd
Gupdwup:  Pwqiwpehy  |wpnpwwinp  ginpdbph wprynwpubph hwdwéw)u®
a = (0,5-5,0)A10“ ud?/lyq, B = (0,3-1,2)A10* ud’/yq, npp hwdwwwwnwufuwund £ wwwph
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dwqupuwwunejwt  (Ywd dwquhuwlwu pulwnuwyniejwu) dh pwuh wnlynuny
thnipnfudwup’ hwdbdwwnwsd hp uygptwlwu dednyeywu hbwn, bpp upw Jpw wgnnd &
100 Yyg/ud® md [55]: Uwwph dwquhuwgdwsdniygjwu thnipnfundp Ywiudwd E huswbu
wnwdqulwu jwpnwiubph dbdnyeiniuhg b wgndwu ninnnieyniuhg, wjuwbtiu k| wwwnph
dwquhuwwunyejwu nbuwlyhg, dhubipninghwlwu Ywqdhg, sipdwunhbwuhg W wyju:

THonlu 1922p. dhunup [150] dwqubwhwnph Jpw Yhpwnbing dhusle 1200 Yg/ud?
6upnd, unwgwy, np wju dEdwgubhu ubnddwu ninejwdp wnbnh £ niubunid
dwquhuwlwu puywiniuwynpyuu tdwgnud, huy ninnuhwjwg ninnnyejuwidp’ dtdwgnid,
pun npnud, duwgnpnwiht  dwquhuwlwunyeniup W YnhGpghwnwiht nidp  unyuwbu
thnthnfuynud Gu:

1 1
0 5 10 15 20 x 10? hg/mP
Ao —>

Ljwp 2.2. Uwquhuwlwu puyuniuwynipju juujwénipniup 6upnidhg [118]:

—
.

Uunbtqhw (U.4.Ywjwouhyny b U.N.Ywwyhgw, 1952)
Pwquin (U.N.Ywwhguw, 1955)

“Yhwpwq (U.N.Ywwyhguw, 1955)

Puwquin (UL.G.Ywjwouhlyny b U.N.Ywuwyhgw, 1952)
Uwqubwpwn (U.U.Gpwpnjulyp b 6.h. Nwplundtuyn, 1953)
Uwqubwnhun (S.Lwquunw 1966)

o o W N
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Liwp 2.2.-nwd gnyg £ npjwd dwquphuwlwu puuiniuwynygiut Yufudwéniejwu
gpwdhyp Guonudhg wwppbp wwwpubph hwdwp, npnup uwnwgyb] Gu  wnwppbp
dwutwqbwnubiph Ynndhg b nmwpptp nmwphutipht uwnwpgwsé nwunwuwuhpnieyniutbph
hhdwu Jpw [49, 55, 56, 135]: huswbtu bpunu £ gpwdhlhg, wwwpp dhwnwugp
ubnddwtu  Gupwpybjhu  ubnddwup  gniqwhtn  ninnuejwdp  Jwquhuwlwu
puyuwintbwynyeyniup dhonn udwgnd £, huy ninnwhwjwg ninnnigjudp hhduwywund
wénud E:

Cwdwdwju [48, 49, 55]' dwqubwhwhu pny nwonnd Jdhwnwugp ubndwu
tupwpytihu dhusk 400 Yg/ud?, Upw JwqUhuwlwu pulwnuwynyeniup  ujwgnud k
20-30 %-ny: Shuwundwqubinhunpu 10 £ dJwquhuwlwu nwonnud dhwnwugp ubindwu
tupwnytihu (Uphusk 10,2-10° Yg/ud?) x-u ujwgnut £ dnunnwynpuwbu 6 wuqwd, huy 21 &
nwownnu' 7 wuqwd: huswbu dwqubnhunp bW inphnwundwqubnphwnh, wjuwbu b Gnuwhu
wuwwnubiph dJwguhuwlwu puywntuwynyeyniup ujwqgnud £ dGfuwuhuywt jwpnwdubipp
dbdwgdwup qnigpupwg: Ujuwtiu, dhusl 1600 Yg/ud® Gupdwu nbiwpnd wju Ywqdn k
dnunwynpwwtiu 50 % [55]: Cwuwmwunydwsd £ uwl, np ubinddwt wnwugpht ninnwhwjwg
ninniejwdp  x-u  wyblh  Yuynitt £ wpwwpphu 6updwup, pwu upwu gniqwhbn
ninnLRjwdp:

Lwpnpwwinp  nwnwduwuppnigyniuubphg  unwgywsd  wpryniupubph  hwdwdw)u'
dhubpwjubpnud U |Gnuwht wwwpubpnud hwunwunnit dJwquhuwwt nuownnd dtinp
ptpJwd dJuwgnpnwiht dwquhuwlwunieyniup unyuwbtiu ujwqgnud £ Gugdwt dadwgdwup
gnigpupwg:  Ujuwbu, whwnwundwqlbnhnht  Jdhwnwugp ubnddwtu  Gupwpybihu
(10 000 Yyg/ud® L wyh)) upw hgnpbtpdhly Juwgnpnwihtu Jwquhuwlwunyeniup (J,) 18
wuqwd thnppwunwd £ <wnluwwbu  Yupnly  dund  thnhnfudnd £ hwgbigdwu
Juwgnpnwjht dwquhuwlwunipyniup (J,,) 0-400 Yg/ud® uwhdwuubpnd' Ywqdbing 50 %:
Buodwu 400-2000 Yg/ud® uwhdwuubpnd Jp thnppwund £ [pugnighs 10-20 %-ny:
®npatipp gnyg wnybightu, np hGdwwnhwnpu, dwqubinhwnhtu, wnhnwundwqubnhnptu L
wmwppbp  pwuwynpywt  $pndwquhuwlywu  dhubpwiubp  wwpnwwynn  [Gnuwhu
wwwnpubppht wdpnnongyht ubndwt Gupwpybihu (hwdwynndwuh), unyuwbiu wbnh L
niubunw  Jduwgnpnwiht  dwqupuwwunyjwtu - ujwgnwi:  Ophuwy, hGdwunhuinhu
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hwdwynndwuph ubndbhu (10000 Yyg/ud®) J-p udwgnd L gpbeb Yhund swih,
dwqubinhwhup' 30 %-ny, huy whw y-hGdwwnhwnh dnin sushtu pwuwynyejwdp § infuynid
[110]:

CUYgywup [13] uwnwgwy, np wulwfu wwwpph wnbuwyhg L Upwund wnlw
$tpndwquphuwlwu dhubpwjubph wwpniwynegyniuhg, 8000 Yg/ud® dupdwu nbwpnid
hgnptipdpy duwgnpnwiht dwquhuwlwunieniup (J,) uwqgnd £ wydbh pwu 85 %-nd,
huy 0-2000 Yg/ud® nbwpnd® 60 %-nd: buy Ybpwpbpnd Lt obipdwduwgnpnwihu
dwquhuwwunyeywup (J), Ywpbh £ wub, np pwpép 6U2dwt wywjdwuubpnud J-U
gnigwpbpnu ' pwdwlwtu pwpdp Yuyniuneggniu: Wuwbu, 9500 Yg/ud? usdwu nbiwypnid
J-U bdwqnud £ punwdtup 4,9 %-ny:

Lnuwjhtu wwwpubpp udnpubph Jypw hpwlywiuwgwsd pwqdwdjw jwpnpwnnp
nwnwuwuhpnenuttph hhdwtu Jpw hbnpuwyutpp [105, 107] hwugbght hGunlyw
Ggpwhwugnudutpht.

1. Upusk wnwohu S yd nbnuyw)wsd wwwnpubph nbwpnd
wmbyunnuwdwquphuwywt  EdGYunutph  dadnyeyniuttpnd  hhduwlwu  nGpwlywwnwpnud
nuGu  [Gnlwhu wwwpubph  Juwgnpnwiht dwquhuwlwunyejwt  hGwnwnwna
thnthnfunyeyniuupp,  huYy  funpnyuu dBdwgdwup  gnigpupwg’ hunniyunpy
dwaquhuwwunyejwu thnthnfuniegjniuubipp:

2. Lnyw| wundwihwih wnpniph inbnwinpdwt funpniygjwu dedwgdwup gnigpupwg
wbyunnuwdwqupuwywtu  EdGYwnp  dGoénieyniup udwgnud £ Lowd  hwugqwdwupp
wwpldwuwynpywsd £ ny  dhwjuy | wnpnipph hGnwynpnygyudp,  wyp twbl
obipdwuwnhtwup dtdwgdwup qnigpupwg wwwpubph dJwquhuwywunyejuu hGunwnwna
thnthnfunieynuph wdwhwnniwih thnppwgdwdp:

3. Ywpunp  Vpwlwynyentu  nuh  nbEdnpdwgynn wwwph  duwgnpnwghu
dwquhuwlwunyejwu wnbuwyp: Uwdnighy b whbignduwgnpnwiht dwqupuwlwunyejwdp
odnjwd wwwpubtiph nbwpnd nbyunnuwdwqupuwlwu EdGYnutpt wnwyb) jwy bu

wnpwuwhwjinynid:

24



2.2. LEntwjhtt wywpubph dwquhuwlwt hwinlynipyniutpp

Upwpwwnjwtu  ubjudwihnpdwnwownh  nwpwdpnd  wwwpubpp  punpngynd  Gu
wwppbp $hghywlywu hwunynyeniuutipng, husp wwjdwuwynpgwsd £ nmwpwdph pwpn
GEpypwpwuwwmblnnuwlywu Yuwnnigjwdph wnwuduwhwwnynieiniutbpny:

Ubgn-Ywjungnwt  wwwpubph  dhghywywt  hwwnyniginiuubph  punypwaghpp
uinwgyti £ 100-hg wybih hnpwwwugptiphg Ytipgwd hwuntyubiph  jwpnpwwnnp
hGunwagnunieiniuutiph hhdwt Jpw, nptu hpwlwuwgyb) £ <wjjwlywu Gpypwpwtwlwu
Jungnipjwt Gpypwdhghwlwt wppwdwfudph Ynndhg [44]: <wadh wnubiny wyu, np
wnyjw| wwbtwfununieniup  Ybpwpbpgnud £ inbGyunnuwdwqupuwlwu - EdGYunubph
nwnwuwuhpdwup, www Jwunpwnwnuwtp Jdhwju  wwwpubph  dwquhuwywu
hwwnnipniubphu:

Pnjuwybpwwihtu pippwpwntph W qubuutph dwquhuwywu pulwintuwynyeinup
nwwwuynd £ qquih wppnypnud® x = 10 - 5000-10° crem: Ud$hpnihwnubpp L
Gnopwpwnbpp  hwunbu  Gu  qwhu  hphduwlwunwd  pny  JdwqUhuwlwu
wmwpwwbuwlubpnd: Poup U Gpwunu qnintph  2powywipnid  thnfuwlybipwwjhu
ptppwpwntpp gnpduwywunud dwquphuwyw stu, huy whw Unytipwup b <wupwywup
opswlwipnd hwunbu Gu quihu Jwquhuwlywu U ndbn dwquhuwlwu wwwpubpny:
Uwquhuwlwtu puywiniuwyngjuu  thnthnfudwt  db6d  nhwwwgnup  hwjwuwpwp
Ywwywsd E npwug wbunpngpwphwlywu wnwuduwhwwnynieniuutph b nbighntw] nt
Ynumwlyunwiht deinwdnpbhqup wgnbignipwu htiw:

Uhohtu  nunu-ytiphu  wbtpdh  uunwdpwiht  wwwpubpp  gnpduwywuntd
JwqUhuwlwu s&U' x = 30-10° crem: Ujwqulwywihtu pbppwpwpbpp punpnoynud Gu
dwaquphuwyw puywiniuwynipjwu hwdbtdwunwpwp pwpan wnpdtipubpny’
x = 190-10° crem:

Ywybh Uunwdpubpp, npnup hwunbiu Gu quihu hhduwlywunw wjwqupwptipny,
Ypwpwptpny U Ywybpny, gnpduwlywund dwquhuwlwu sku' x = 40-10° crem Ywd pny|
JwqUhuwlwu &U' x = 150-10° crem: Ywybh hwuwyh Epnighy wnweowgnidubpp hwunbu
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GU qwihu eny| Jwquhuwlwuhg dhusl nidtin dwquhuwywu wwwpubpny, npnug punpng
E twl duwgnpnwjht dwquhuwlwunyeiniup [44]:

Muwtingtiup hwuwyh unwoédpubiph dwquhuwlwunyentup nmwwnwuynwd £ qquih
whpnyenw, Jwulwynpwwbiu, Ywppnuwwmwht  wwwpubpp  hwunhuwund  Gu
gnpSuwlwund ny dwqupuwlwu' x = 20-10° crem, wjwquwywihu wwwpubpp' pny|
dwqupuwywu' x = 100-200-10° crem, huly hpwpfuwdht wwwpubpp' dwquhuwyw'
x >1000-10° crem:

Cuwn dwquhuwlwunygjwu ubngbuh tundwdpwiht wwywpubpp pwdwuynud Gu
tpbp fudpp' ghwuwnwpbp Yudbp' x = 23-10° crem, fuwjunwpntn  hwundwdph
wwwpubp'  x = 340-10° crem U dhngbu-whngbuh E$nighy wwwpubp® ubiplujwgywsd
hhduwlwuntd nniGphwnwjhu pwquwiwnubipny, wunbghmnmwpwquunubipny,
wunbghnwnwghwubpny UL  npwug wndbpnd, npnup  punpnpynd  Gu  pwpép
dwquhuwlwu wpdtipubipny:

2nppnpnwlwt hwuwyh hpwpfuwht nndbiph dwquhuwwtu puuntiwynyeyniup
nwwnwuynd £ qquiph wppnyend. pny Jwquhuwlwuhg dhusk  dwqupuwlut'
Ywqutng dhohunt' x = 2100-10%crem: Uunbighnwpwquumwihtu jwdwubpp unyuwbu
punpnaynid Gu dwqUhuwywu puywiniuwyniejw pwnan wndtiputipny:
Spwybpwpuubpp L Ypwpwpwihu  wndbpp  gnpduwywund  JwqUphuwlwtu - BU
x = 15-10° crem:

Ywjungnjwu hwuwyh Ednighy wwwnubph hwdwnp Ywwmwpywd
wwitndwquhuwlwu nwnwuwuhpnyeiniuttph wpryntupnd wwnqybig, np [44].

1. Gppnpnwywu W snppnpnwlwu hwuwyh  Ednighy  wwwpubpp, npnup
ubpyuwjwgywd  Gu  hpduwlywunwd  pwquuwihtu,  wunbghnwpwqwpunwht L
wuntighnwnwghwnwiptt  wyjwutpny,  hpwpfuwpts - wntipny,  wnp$hphntbipny,
wnnwbtipny, wninbwdhu wwwpubpny, punypwagpynid tu ng dJhwju pwpép dwquhuwlwu
puywinibwynyejwdp, wj bwb pwpép duwgnpnwiht  dwquhuwwuniejwdp, npp
qqwihnpbu (5-15 wuqwd) gbpwqwugnd £ phunnygywsd dwqupuwlwunygywup: 1/1;
hwpwpbtipwygnieiniup dhohund Ywqdnw k12, husp tpwuwynd £, np indju hwuwyh
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Ednighy  wwwpubph  Jduwgnpnuiht JwqUhuwwunyentup  npnghs  gnpdnu |
hwunhuwgb| wundw| dwquhuwwu nwownh duwynpdwu dwdwuwy:

2. Chprnwgpwywu  untbwynw  Jbpuhg  ubppl  hpwpjuwht wwwpubph
dwquhuwywuniejniup thnthnfuynid £ hbinlyw) Yepw (updwd Gu dhohu wipdtipubpp).

w) 1. dbphu snppnpnuywt  hwuwyh jwywubph hwdwp' x = 48-10* crem,
l, =233-10" crem, Q = 14,6, D = 47°, | = 44°:

2. Uhohtu snppnpnwywt  hwuwlh jwywubph hwdwp' x = 31-10* crem,
|, =115-10" crem, Q = 11,8, D = 3%, | = 40°:

3. <pwppuwihu wndbph hwdwp' x = 23-10% crem, |, = 78:10“ crem, Q = 11,
D =353 | = 46"

p) Uwnnpht snppnpnuwifuit U ytphu wihngbuh jwijwubpp, b wnwnpptipnigyniu ytpp
upJwadubiph, punipwgpynd Gu pwgwnwwbu hwjwnwy dwquhuwlwunygjwdp: FHpwg
dhohtu  wpdbpubpp  hwdwwwwwuluwuwpwp  Yuwqind U x = 34.10* crem,
|, =185-10* crc, Q = 13,3, D =185°, ) = -40° L x = 33-10*crem, |, =186-10" crem, Q = 12,
D =182 ) = -43%

q) Uhghu-unnphu  wpngtiuh hwuwyh wwwpubpp punpnpnd  Gu  unpdw)
JwqUhuwlwunyejwdp' x = 13-10%crem, |, = 67-10%rem, Q = 17, D = 3° ] = 37°, huy
uinnphu  wlhngtuh, ytphu dhngbuh  hwuwyh  wwwpubpp'  hwlwnwy
JwqUhuwlwunipjwdp' x = 18-10*crem, |, = 99-10* crem, Q = 12,2, D = 184°, | = -36°:

n) dbphu W dhohtu Engbuh hpwpjuwht  wwwpubpp punpnaynid Gu unpdwy
dwqupuwlwunipywdp, Jdhoht  wpdbpubpp  wynpbhppwnubph  hwdwp  Yugdnd  GU'
x = 22-10"crem, |, = 50-10* crem, Q = 9,6, D = 351°, ] = 46°, huly winbwsdhu wwwpubph
hwdwp' x = 23-10*crem, I,= 33-10" crem, Q = 4,5, D = 24°, | = 37°:

) Jdbphu Engbuh puwmpnighwipht wwwptbpp  punpnpdnd  Gu unpdw)
Jwquhuwlwunyejwdp' x = 39-10* crem, |, = 25-10“ crem, Q = 1,8, D = 20°, J= 37°, huy
dhngtiu-yihngbuh hwuwlyh  wwwpubpp'  hwlwnwly  Jwgquhuwywunyejudp'
x = 106-10*crem, |, = 980-10* crem, Q = 24, D = 175°, | = -38°[44]:

Nwnwitwuhpnyeyniuutipp gnyg wnybtight, np dphubnyu hwuwyh, pwyg wnwppbip
wbwpngpwbhwlwu L phdhwlwt Ywgdny wwwpubpp punpnpgnd Gu  dhlunyu
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dwquhuwwunyejwdp, huy wnwppbp hwuwyh, pwg dhliunyt wbwpngpwbhwywu L
phdpwywt Yugdh wwwpubpp' niwppbp dwquhuwlwungyegjwdp (Uunyup Jepwpbpnad £ U
duwgnpnwjht dwquhuwlwuniegjwup): hus yGpwpbpnd £ ubpdw)ppwihu wwwnubipht,
Ywpblh £ wub, np npwup hptug dwquhuwwuniyejwdp Ywnpny nwppbpgnd  Gu
Ednighy b bundwdpwihu wwwputiphg b punpnaynud Gu huswbiu pwpédp dwquhuwlwu
puywintbwynyejwdp, wjuwbu k| pwpdp duwgnpnuwiht dwquhuwwunyjwdp:

Muwitingnjh  hwuwyh gpwuhwntbpp L dbgngnh hwuwyh uhGuhwn-nhnphinutpp
punpnoynd G hwdbdwwnwpwnp  gwdp  Jdwquhuwlwu  pulwiniuwynyejudp b
duwgnpnwiht Jwquhuwywunygjwdp (x, 1, 100 - 120-10° crem): (Fent W ubdbihuwjhu
uhGuhwubpp, huswybu twl Gppnpnwlwu hwuwyh dnugnupwnubpp  Jwquhuwlwu Gu
(400-600-10° crem): Ubtigngnyuut U Yuwyungnjwu  hwuwlyh  huwpnighy  wwwpubipp
punpnaynwd U pwpdp dwqUhuwlwunigjwdp, npu hwutnd £ dph pwuh hwqup crc
dhwynph: ULotup uwl, np ubpdwjppwihtu wwwpubph nbwpnid Q wwpwdbwnpp
dedniggniup pwdwlwu thnpp £ hwqunby  nbwpbpnd Ywgbing 1-2 dhwynp, huy
Ednighy wwwnubiph nbwpnd, huswbu wpntu bpdbg, Yuqdnd £ S b wyb) dhwynp [44]:

Wuwhuny'

1. Ywjungnjuu  hwuwyh hpwpfuwdht  wwwpubpp  hwdbdwnwd  wybh  hhu
hwuwyh Gunywdpwihu wwywpubph htw, punypwgpynud Gu hwdbdwwnwpwp pwpép
dwqupuwwunyywdp:  pw  hbuin  deynbn  snppnpnwwu hwuwyh  hpwpfuwsdhu
wwwnpubpt wybh dwquhuwlwu Gu, pwu Gppnpnwywu hwuwyh wwwnubpp:

2. Gppnpnwywt hwuwyh wjwquwywihu tundwsdputipt wybh dwquhuwlwu
Gu, pwu unyu L wdbh bhhu hwuwyph Ypwpwpwdbpgbjwhu vundwdpubipp:
Gppnpnwywu U Ywybh hwuwyh Ypwpwpwdbpgbjwiphu bunywdpubipp, huswbu twl
wwitingnih  tunywoépubpp gnpduwywunwd ny Jdwquhuwlwu bLu: Pwgwnnyeinu Gu
Ywqunw npn? wjwquywywjhu wwwnubip:

3. Gptpt pninp hwuwyh hunpnighy wwwpubpp ubpyuwywgywsd Gu dJwquhuwywu
L ndtin dwqupuwywt wwwpubpny: <pwpfuwiht wwywpubpu punhwunip ybpgpwé
punipwagnynd Gu ny dhwju pwpdp dwgquhuwywt puywintwynygjwdp, wj| bwl pwpép
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duwgnpnwipt  dwquhuwwunigjwdp: U wnnwind wsph Gu puyund  hwnluwwbu
snppnpwlwt hwuwlh jwdwubpp U nippugh hwuwyh wnpdhphunutbinp:
2.3. Linuwjptt wywpubph dJwquhuwlwu hwwnlnyeyniuubph nwuntduwuphpnudp
pwpap 6udwt b gipdwunhbwuh wwydwuubpnid

Lwpnpwwnnp wwjdwuubipnid lGnuwjhu wwwnubiph dwqUhuwywu
hwwnynieniuubph nwunwtwuhpdwt Yepguwlwu tywwmwlu £ hwunhuwund huwpwynp
wmbyunnuwdwqupuwywt  Eptywnubph  quwhwwndp, npnup b hwyjunn  Gu quihu
nbyunnuwywu jwpnwubph wgnbgnyejwu hGwnbwupny' dwquhuwwu wwpwdbwpbph
thnthnfunipyniuph dwdwuwy:

Lwpnuubph  wgnbgnigjwtu wwly  hnfuynid £ ptswybu  duwgnpnwiht
dwquhuwwunyeyntup (1,), wjuwbu £ dwguhuwlwu puwintbwynyeniup (x): 64 pwup
np ubjudwwlwnhy gnunpubipnd  wwwpubpp, npwbu  Ywunu, Gupwpyynd Gu
wnblyunnuwlywu (wpnwubph  wupunhwwnm - wgnbgnypjwup, nwwh  Ywiuwd  wgnnn
lwpnuubiph  dGdnyeyniuutiphg wnwye  GYnn  wnbyunnuwdwqupuwywu  EpEYnubpp
glfuwynpwwbiu - wbwnp £ wwpldwuwdnpywd pubt | -h b x-h  hGunwnwpa
thnthnfunieyniutiipny.

Al (P) =Ax (P) T + Al + Al + Al,,,

npunbin x-U wwwph dwquhuwywu pulwinwwynegniut £, LA, - WUt wwyywph'
hwldwwwwwufuwuwpwp  sbpdwduwgnpnuwihu, wjgnduwgnpnwihu b dwdnighy
duwgnpnwiht  Jwgquhuwlwunuyeyniup, huy T-U' Gpypwdwqupuwlwu nwonh phy
ytywnph dnnnyp:

< wwpwéph  wwwpubph  dwqUhuwlwu  hwwnynyeyniuubpp dhwnwugp
jwpnwitbph  wgnbgnipjwt nwy L wnwppbp  9bpdwunmhbwuwhtu - wywydwuubpnd
nwnwuwuhpbiint hwdwp Jybpgyb) tu mwppbp Yuqdh, hwuwyh b dwgdwu wwwnpubipp
udniputip << hjnwhuwjpt, YGunpnuwywu b hwpwydwihu opowuutiphg: YGUunpnuwywu
hwwnwdhg Jbtipgdy Gu  Jbphu, dhoht W  uwnpphu  snppnpnwlwu hwuwyh
wunbghnwpwquwinubph U pwquwuubph udnpubp Qwnuph gninh 2powlwiphg L
Uqwwnh 9pwdpwph nmwpwdphg (Unnwuwy 2.1.) [26, 71]:
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Cwojwnyyby £ udnpubph B gnpdwlhgp, npp punypwgpnd £ dwquhuwlwu
puyuwintwynyjwt hGnwnwndé thnthnfunyeiniuutiph wdwhunniwu.

=4 Lx
B_xn'ap’

npuinbin X,-u Jdwqupuwlwu pulwpnwwyneniuu £ P=0 nbwpnud (bwuwwbu P,
ubinddwt Gupwpbing htinn), Ax-u dwquhuwwu puuntbwynyejwu thnthnfunieiniutu k
updwu dEdwgdwu nbwpnuwd (AP = P, - P;, npintin P, > Py, Ax = x(P,) - x(P)): Unwgqwé
wpryniuptubph  hwdwdwjt'  Jwquhuwywt  pulwiniuwynpjuu  thnthnfunyeniuubpp
Ywqub) Gu uygpuwywu wpdtiph 1,5-10 %:

Cwodwnydtp £ twl udnpubph y gnpdwyhgp, npp punypwgpnd £ puwlwt
duwgnpnwht dwquhuwlwunyejuu hbGnwnwpd thnthnfuniyegyniuutiph wdwhinniwu.

1 AL
=TFr=0 " g
I; AP

¥

npuntin | -p puwywu duwgnpnwihtu dwquhuwlwunyeinwu £ P=0 nbwpnud (bwjuwwbu
P.x uinddwt Gupwpybing hbwn): Unwgwsd wpryniupubph hwdwdwiu® udnubph
puwlwu Juwgnpnwiht dwguhuwlwunipjwu thndhnfuniggniuubpp 600 Yg/ud?® Gupdwu b
ubitjwlwihu 9bpdwunphbwuh ywjdwuubpnu Ywqgdb) Gu uygqpwlwu wpdtiph 4-12 %:
Nwnwitwuhpnyeynwitutipp gnyg nybtight, np udnubph dGdwdwutnyeuu ntwpnid
Gupdwu dbGdwgdwup gnigpupwg uygqpuwlwu dwquhuwlwu pulwintuwyniinup (xo)
gnpéuwywund utdwgnud £ gqdwjunpbu, huy Gupdwu wunpbwlwpwnp thnppwgdw
nbwpnw (P, 0) wju nwp&uw| gébwjunpbtu b hbunwnwnpé Yepwny wénwd £ dhusle hp

Glpwjhts windtipp (xo):

Cwjwuwnwuph  wnwpwéph  Ybphu  wyhngbu-snppnpnuwywtu hwuwyh - Epnighy
wwwpubph putwywt Jduwgnpnwiht dwqUuhuwlwunigjwu punyep L Juwjnunyeyniup
nwnwuwuhpbihu wwpqybg, np upqwéd wwwpubpnud | -p obipdwduwgnpnwpu £, huy
ytpohthu Ypnnu Gu hwunhuwund dwqubinhinh hgndbwnphy  hwinphlubpp, npnug
swithbpp Ywaqdnud Gu 10-hg dhusl 30-40 dhypnu [66]:

2bpdwduwgnpnwiht dwquhuwwunieginiup swithbne hwdwp udnwubpp mwpwgyb)
Gu Jdphuslk Ynipph Ytwp, wjunthbnle uwnbgyb] ubbywywihu 9bpdwumnptwund® 0,5k
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lwnpywdniejw  nwownnud:

dnnniywwnnn

dwquhuwswihbpny'  udniph  Jpw Guondp  wudhowwbiu

hwdwlwpgny

w2fuwinnn

$tipngnunwyht
Yhpwntiny L hwubny:

Qwihnudubipp Ywuwwpdbp Gu gdwhu b onwlwihu wnyhs-

nhbtiptughw

Gupwnpynu k£, np obpdwduwgnpnwiht dwquhuwywunygjwt dtnp pbpdwtu W dupdwu
wqgniwt pupwgpnud Pipndwquhuwywu dhubpwind dwquihtu thnthnfunieinu wnknh sh

niubigb [71]:
Unjnuwy 2.1
(a15)x 10
N Yo X107 l.x10* CICM CrcMm Uwwph
Ldnph [T°C
g ud’/Yq (P=0) P=6002l|q./ud wujuunudp
20 1.4 161 14
2 150 1.2 104 / Uuntighnwpwquin
300 0.8 76 3
20 1.6 178 15
4 150 1.3 105 8 Pwquyn
300 1.1 64 4
20 1.4 231 19
5 150 1.2 204 14
300 0.9 166 8
20 1.5 180 16
8 150 1.3 74 5
300 1.0 34 2
20 1.1 150 9
10 150 0.8 100 4
300 0.7 45 2
Cwqwnldty E - v.qnpdwlhgp, npp puniewgpnud £ gbipdwduwgnpnuwght

dwquhuwlwunigjuu Ypwsd hnhnfuniejw swihp Guonwip ybepwgubinig hbwnn'
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Yr=pss - o5

npnbin  I5°-u ostpdwduwgnpnwiht  dwquhuwlwunyenwut £ P=0 nbwpnid
(bwjuwwbu P,, ubnidwu Gupwpyting hbwun): NwnWuwuhpnpyuu hwdwéwiu'® 600
Yag/ud® Guodwu nbwpnid AL -h pugwpdwy wpdtipp udwgnd £, uwluwyu ujuqdwu swihp
sh gbipwquugntd Gpwjhu wpdtiph 10%:

Unynwwy 2.1.-nud pipdwsd GU jwpnpwwnnp wpryniupubipp, npnup unwgyb) Bu 20°C,
150°C L 300°C gbipdwuwnpdwuutipnd b 600 Yg/ud® Gugdwu nbwpnid: buswbu Gplunwd |
wrynwwyhg, Jhlunyu usdwu nbwpnud gbpdwumnhbwuh dEdwgdwup gnigpupwg ALL-h
pwgwnpdwl wpdtipp thnppwuntd k:

Wuwpuny' dhwnwugp ubndwu nbwpnid nhndnd U 9bpdwduwgnpnwhu
dwquphuwwunyeyuu dadnyejwu hGunwnwpd thnthnfunyegyniuutip, hul 9bGpdwuwnmhbwup
dtdwgdwup qnigpupwg win thnthnfunyeniuubiph dGdnyentuutipp ujwqnid Gu:

Nwnwtwuppdtp £ twb  wwwpubph  udnubph wbgnduwgnpnwiht
dwqUhuwlwuneynip (I.,) [19]: Ybipghuhu swihnudp Yuwwpyb) £ Gpyph dwquhuwlwu
nwownnd U 3-5 £ nuownnut® 0-700 Yg/ud® dupdwu wwydwuubpnd (P H): Qwnupp

wwpwdphg Yybpgywd snppnpnuljutu hwuwyh wunbghunwpwqunubph b pwquwnubph
udnpubiph ypw hpwlywuwgywd nwnwduwuppnyeyniutbpp gnyg wnygbighu, np dupdwu
dGdwgdwup gnigpupwg nhunynd £ | -h dGdngjwu wé, pun npnd nppwu dGs
wnunwpht dwqbhuwlwt nuwup, wiupwt dGsé £ 1 -h dGdniejwu wép: Bugndp hwubijnig
htwnn nwnéjw| nhinynud £ 1| ~h dGdnipjuu wo, huly whw pwjwlwt gudp dugndutiph
nbwpnwd wju wutpwu ujwgnud £ Ywnwpywd thnpdwpynwdubipp hwunnd Gu bwby, np
wlwju  wwwph  duwgnpnwiht JwqUhuwlwunyejwu  uygpuwywtu  wpdbiphg
gnuwpwjhu Jwquhuwwunyeniup pwpép duopdwt wwjdwuubpnud  (500-600 Yg/ ud?)
dgqunw £ npnawyh uwhdwuwjhu wpdtiph:

<L wnwpwoph  ubudwwywmhy  gnuinpubphg  Ybpgywé  udnpubph Jpw
hpwlwuwgywd nwnwuwuppnieynutpp wnwpptp  dupdwtu L 9bpdwuwnmhbwup
wwjdwuubpnud gnyg wydblightu, np  hunniynphy  dwqupuwywunypjwt  hGnwnwna
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thnthntunyeniuutiph wdwhnninwu sthnthnfuynn updwu wwjdwuubpnid gnpduwlwunwd
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