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PEUU3b UrihUsULNF@3NFLE: 2

UwinbGwfununipywb wnrhwywGnipyniGp wuwjiwbwynpdws it o
phptwiwfuwpwpyws dhnwnuwywd YnGunpniyghwibnh dawldwb L wwinpwuindwl
Swptnwpwghwnwlwl wewaGwhwinynipniGGbph hbnwqnndwip, nph 20nphhy (w)G
hGwpwynpnipyniGibp 66 pOdkrynud Gpynwpp htéwGbtph, Ywawnbbph, $epdwbbph,
YwhqbwyGbph b wyy ynGunpniynhy hwiwlywpgbph Yppwrdwdp:

Un  wpuop  L.L.Uwpbikghhp,  B.U.PREEGWH,  P.Pnthh,  "LNFGRYGRh,
f.U.UwbpwGuhph, &UL.lbupgh,  S.UUpnywlh,  3.8.Mnqnuuwih L Owd
phwgquywnnud  hpklg  dbdwgnyld  wywlnp  prqwé  w)r  ghnbwlwGatph
hGwnwqninnpynLGapned, wnwelnupmbp wpdwd tdGfuwbhynpbt Gwhiwwpdws
Shtnwnwlwh  YnOunpniyghwGbph  hbnwgnndwlG L hwawpldwl  gifuwygnp
npnyplbnh dpwlswib ne Gwhuwgdiwhn:

UhGsnbn GzUwd  htinwgninnepntGGtpnud hplg  wpdwGh wbinp 366 quby
phpiwlwhwiwpiwd  nwlwyny  Sawiws  wonuuwink ynGuwnpniyghwbbph
hbwgnuiw@,  hwpduwpiiwG L Opwlg  wwwpwundwi — nGuGnnghwlwa
YwGnGwlwpgh uwbnénuiG n pw)Gwdwuzunwp Gepnonddp:

UwnbGwfunudnn pbdwyh wpnhwlwinipjwlp Guwuwnnid B0 Gwh wuwyhpwinm
3. Lwquipywth Ynndhg wewewplywé Gnp hwzdwplwihb dnnbibtnp b Gpuwag 2Gnphhy
wpuwéyws  hwpdupluhG  pwGwébbpp,  npnlg oqlnipjwip  pwlwlwlwb
qGwhunnwlwlibp 56 npdwé phpdwlwhuwwpdwé annbiph, hogwbu Guwl, bplunwpp
hbéwhGbph, Ywdwnbbph, $Epdwbph, Lwigbwybbph b wyg pbpiwiwfuw wpwsd
dhnwnwywl  YnGunpniyghwGbph  hwpwpbpwlywa ntpnpiwghwibphl, Gnpdwg
wpnLilkphG, GepphG ShabphG L Ypnnbwynipywlp” Gnuwig ypw wqnnn wpunwehl
nLdtiph nbwpned: :

LphGp Gwbk, np wwbbwhnunipywG  dGp  phpdws  phpdwiwiuwiwpws
PLpwhbph, unuGbph b wihpwynp dwélkph twpnpbnh hwzqwnplyiwb GnwbwlGbEnG nu
SpwliwG  npwyp b wybh  wylGwent 60 nwpdGnud  wwbOwfununipjub
wpnhwlwbnupynibp:

ustLUuNUNFE3UL LMUSUHE

UnbOwfununtpjwl  GwwwwyG b ppwlwiwglt) wbuwlywb L dnpdbwlywh
htnwgnunigyniGbp  ppfwiwfuwwpws  wanuwnt  dnntiph,  hBGwaGERp,
YwdwnGbph, $tipdwdbph, YuwhGqGwyGtnh L wjL YynbGuwnpniyghwbph
lwpjwswnbpnpiwghnt Yptwyh qGwhwwndwl hwdwn, hGswhbu Gl pwguwhwjnbp
Ywqindh bpywwpp  hbeswiGEph  (wpduéwnbibnpdwghnh - Yhdwlh thnthnfudw b
oppGwswinepyntGbpp, pun Gpwig dpw waqnnn wnnwehl nuwdbiph L pbpdwyhb
nwwnbnh wqnbgnupyjwl nbuwlGtph: i

Syjwy Guywinwyhl hwulbine hwdwp (aeeytp GG htinbywy fulnppGGpp. Ghinwu
20-hg thGsk wyntu 120 9¢ plnwjOjwé phpdwunhwlwihG whpnupenid thnpdGwlw
brwhwyn] npnaybp GG dbwwnlbph qéwihlh  pGnwpdwlyiwh  gbipdwunhSwbuwhG
qngbmuhguhng. h wwpptpnipynil GuwhubhGnud npnzdwd, wydtith thnpp 10-hg Ghisk
60°C phpdwuwnhdwiwshlG whpnyph: Untinsadt) & pbpiwiwhiwjwplwd dEwnwnuywh
anntph hwaywplught dnnblp b wpnwéedb) 66 Gpw (wpdwéwnbdnpiwghnt JhSwlh
qlwhwiniwl  pwiwdlbp’  YEGwpnGwlywh  wewlgpny wannn wpwwphl  nudh
wanbgnipjwh  nbwpnud:  Unwpwnpdhy b wewdgqulywlnipjul  wnbunipjwh
phpiwwuw wpwénipywh plnhwinip fulnhp, wpnwéyb 66 Gplnwpp Ywqguindh,
dhijwig hbwn wipwhgws, poptwliwhiwwpdwsé hbdwih (wpdwédwnbibnpdwghnd




dhswyh qlwhwwniwd hwpdwplwiht pwiwakbn, Gpwhghg  Jnipwpwlsinip twpph
Ypw wannn Ywdwjwhwh phpnipyniGGepny obndwjhl nwawnbph wqnbgnipwa wwly:
Rwiwlwlwh qlwhwunwlywiGbp G0 npdwd wnwnpbp Gphpwswihwliwi nopdwqéatpny
wonuuwwb  pbpdwibph L hbéwhGbph  wwppeph pEpdwjwpdwéwntdnpiwghnt
yhSwyhb, h 20nphhy Gpwlg GbppLnud  hnphgnGwlwa wnwlgpny wbnwnpyws
wrnwuwwnt annbph pbpdwlwhiwwpdwd, pln npnud pbpywé GG Gwl $bpdwjh
wnwppbph Ghpphl Shabiph wpdbplbpp, hGswbu Gwl Gpuwog pOnhwinip gnidwnwghG
pipdwliwfiwjwpdwd  Jhswlyp:  Unbnéodwé phpiwlwhiwiwpwsd  Bphuwpn
wnnuuwwnb Yulglwyltph (wpdwswnbdnpiwghnt Ypswlh qbwhwncwe jnipophGwly
onnti, hp hwzqwplwihl bnwbwyny: Gphuwpp haéwGGhph, YwdwnGbph L wihpuwéle
wnnwwnkb YnGuwnpniyghwGbph  dpwynudGbpd  ppwiwlwgdws kG Gnp
wnbfulninghwlwl YwGnbwlywnpgny, LG wwppbphg nplt dbYh ququiphsw)hh
unwpwgdiwdp, wjlnihbinb Gpubg wlipwppwihb wdwnngblwhG qnniwdp:

Uchuusuver ghsuylL Lnrnk3Ee

Upfuwinwlph ghinwlwG  Gnpnuypp  pwgwhwyndwé £ hbnhGwlyh Ynnihg
Ywunwpywé ghnwhbnwgnuinuywl wfuwnwiplbph hhowh pw L wjl Yuwpbp t
Obplywjwglhby ouwn hEwnlywy nbuwlywl - ngpnyplbph wnwownnyby k
wnwdqulywinipjwh wnbunipjwi phipdwGwiuw)wpdwéntpjwb pOnhwlnup fuGinhp, nph
wpunwonulil  ppwjwlwgyty t bplnwpp Ywqgdngh, Ghdjwlg htin  wipwygywd,
ptipdwlwfuwiwpjwé  hbdwoh  (wpdwdwnbdnpdwghni yhswyh qlGwhwwnidwh
hwaqwpluwiht  pwlwdlbbph  uwnbnédwidp, Gpw jnipwpwlsnip - wwpph  Ypw
Ywiwjwlywh pbpnipjnibGbpny wqnnn (ninnuwéhg wnwigph GYwwdwdp) sbplwjhh
nwzwnbiph wanbgnipjwl wnwl: uGnhpp |nLeYwé k GGy 3ncyp plnhwipwgyws
optiiph dbp dwlnn |w)Gwlwh Yupdwéplbph, dnnn UndbOwnbbph L obpdwihG
pOnwpdwlowl hwpwplipwywt nEdnpiwghwibph  wpnwéswdp, pun  (wjlwywh
Yupdwépbtiph Gnpdwy (wpnudlbph, GepphG Shqbiph L dnnn GnibGwnbGnh wpdbipGtph:
Pwliwjuwlywt qlwhwinwlwilep GG npwd Gwl Bphuwnpp poplwliwfuwwpywé
htowah znzwihnn (wpnudGephG L S4YwéphLph:

Pwgwhwjnywé GO hwpwpbpwlws nednpiwghwbnh, Gnpdw) (wpnudGbph,
GGpphG  Shgbph, dnnn  dndbGwbbph L 2npwihnn  (wpnusGepp thniinfudwG
ophGwswihnipnillbp Ywiudws Gpyunwpp pbipdwiwhiwwpdwé htéwhhbph wnwnpnpkph
gtipduwyhG  pOnwpdwldiwh  gnpéwlhglbph, wnwaqulwinpwh dnnniObph L
hwuwnnipnLGhEph thnthnfunipyniGGlphg, hGswbu Gwl Gpuwtg Lwpjwéwnbdnpdwghnb
yhswyp qlwhwwndwb Swubwynp nbwpkn:

LbEpyuwywglduwé sl1] Gpluinwpp phpdwlwjuwwpywé YwhqhwlyGsph
YnGuwpniinhy (neénudlbp b Gpwig |wpdwéwnbbnpdwghnb hdwlh pwgwhw)ndw
hwzdwpluyhl pwGwélbp, Ywhugws Gpubg Ypw wannn wpnwphl ninnwdhg nidhg:

Uuchuusuuek gnraLuyul LouLuunt@3ntue

JwynGp L, np wnnuuwb hbéwhGeph, Ywdwpbbph, YGpowlbph L wy
pbpdwliwhiw|wpdwd YnGuwnpniyghwGliph Lwnpdwéwnbdnpliwghni yhawyh
qlGwhwuwnniiGbpp opqulwwbu Ywhudwd 60 Gpwig wwunpwuniwi wbhubninghwywi
JwOnGwlwpgtiphg, npnlg pwgwhwynnuiGbpd £ Ywqined LG wfuwwnwGph
gnpaiwlwi dpwlwynepjwl hhdpbpp:

Uwldws GO Gpywwpp  phpdwlwhuwiwpdwé  hbéwhGhph, YwdwnGtiph, L
wihpwdl wnnuwunb Ynhuwnpniyghwibph Gnp nbfuGninghwlwa YwbnGwlwngtip,
GlOGny  Gpwlg  dtplh  Ywd  Ghpplh  wwppbiphg  nplt dbbh  ququiphswihG
nwpwgdwdp, huy nphg hGwn  Gpwig  hydwh  dwhbplngpGbph whdhpwyw

wywingbbwjhl gnndwdp: CGn npnud, G2dwd wpngbulbph ppwlwiwgynud 66 uluwd
njuwg hbdwlh Ywd Ywdwph vhobnphwih ninnwéhg wnwigphg, shwdwiwiwly no
wyunindwwhlnptl  nbwh we L dwh  npanepnilGbpnd:  Uphpwdl . Gphuwpp
phpbnwéwsybph wwwpwuwndwl  wbluGninghwlwi  wewGdGwhwwnynipyniip
JujwlGnud £ Gpwlg OGpplh L JGpkh  wnwppbph  ququyphsGbpng  nwpwgiwh
thnthnfuncdp, nph 20nphhy £ thwunnpbl wewewlnd o phpdwlwuwwpywé
phptinwdéwdéybph wihpwdlknipintlh hp wdwhunniqwyny b wwppbpnigjwadp:

Uwlyywdé GG wvwppbp Gphypwswihwyub dbbp nubbgnn pbpdwiwhiwwpdws
btpdwlbph Wwwpwundwl  wblulngnghwlwb  Guwinbwywpgbp:  Lwfuwwbu
vwpwgyntd L pbpdwlwhiwjwpdnud GG $hipdwlGbph  Ghpplh  hnphgnGwlwG
wnwlgpny wbnunpws wnnwuwwnb dnntipp, npnlg 20Gnphhy wRwewgwéd ubndnn
hnphgnlwlwh Shgtiph wqnbgnipjwl nwl dbpiwlbph depbh L Ghipplh qnuinphGlpp,
hOgwbu Owl Opwlg YwlqlwllibpG nu phpwiGhpp dbep GO pbipnud  |pwgnighs
«ogunwljwip unhynnwlwb» GGpphG Shqtip: JdbpphGlbpu qquih wqnbgnipnid GG
pnnbnud phpdwliwfuwwpjwéd  ptipdwlbiph Ypannibwynipjwb 1.5-hg 2.5 wlqud
pundpwaiwl ypw, Gnwlg Jpw wgnnn wpnwphb ninnqwdhg nudbph wqnbgnipjuw
nbwpntd:

PLGgnibphywywh bnwiwyny npnayk) GO GhGnwu 20-hg dhisk wyniu 120 °C
gbpdwunpdwlwhG whpnypnud wnquwinibph wéhuwéGwihl hwdwdnidwéplbph,
wynudpGh, mynupwygnudhGh, Ghytith, wnGsh, ppnGgh, ghGhh, Ywwwph, snigniGh
qéwihlG  pOnwpdwydwl  phpiwunhGwiw)hG qnpomuhgﬁhnn, (b wwppbpnipnih
GwfuyhGnud npnadwd, wykih thnpp 10-hg dhGsk 60 °C phpdwuwnhwwhG whpnygh)

uchuusuueh hrusntuc

Uzfuwnwbiph hhdGwywa npnuyplbinp pGnaplyby GG

o @nihnfunipynillbp N | 33CUL 11-7.02-85 «ChGwpwpwlwh ghpdwbhghlw, pLGpkph
wwiinnn YnGuinpniyghwibph» wbnwywa Gnpdbpned, plwh 1995p.:

e Swnlwdnph hwiwhw)yuwywb dhewqquihlG tppnwuwpnwlwl Swipwph thwy
pnnwywqubh - dwélh  wnnuuwnb  dhpdwlbpnud:  (GwfuwgddiwG  ghnwlwh
YnGunipwnnwim, 65p6GM3-h wpnd. w.g.n. 33 Gwpunwpwghnwlwd Uywnbdhwh
whwntdhynu 4d.b.Gphgnpjub)

UchuusulLer LuhudenraumnucsnuLnk@3ntue

UntGwfununipjwl hpdGwlwl npnuypibpp Gepwjwgyt) L hwdwinipjwG LG
wpdwbwgty Gplwbh Swpnwpwybunnupjwl L Showpwpnipjwl MEnwlwi hwdwuw-
pwih  «UGnwnuyuwa, thwyint  YnGuwnpnuyghwibph L Ywnnigywéplbbph
thnpdwplowb», «bpywppbitnnbl, pwpk YnGuwpniyghwbbph L Ywenigdwéplhph
uGjuiwlwyniGnipywby L «ShOwpwpwlwt dGfuwGhyughy | wdphnGOtph  hwdwnbn
Ghuwinud L 6 23.01 dwulwghwnwlywb ubyghw)h Ghunbpnud wpywé qlynygGepnud:

Uchuusuuer guduLe td wuauc

Umbﬁu'JthuanJnLDn pwnlyugwé t Otpwonipynilhg, 4 qnifulibpnhg, pGnhwine
GapwlwgnepynilGhphg Lk oquiwgnpdywd gnuilwbnipjwh guwilhg 64 whdwhniiGepny
L wwpniGwlnud £ 109 te, 33 Ghwn L gpwhhy, 9 wnyniuwly:

Uzfuwnwipp Ywwnwpdby £ nbfubhhuwlw ghnnegpinuGGbph nnluinp, wpadbunp
U. 3. Pwpwijwih nbljwdwpnipyjwdp:
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Ppiwiwfuwiwpjwséd dhnwnwywh  YnGunpniyghwbbph, wy  Ywnnig-
Jwépwihl hwiwlywpgbph hwzdwpyuyhl n GwhuwgéwihG hhdbwnpnyplbbpp, hGswbu
Gwlk Opwlg wwwopwundwl wbhubGninghwlwi  JuwinGwlwpgbph  dzwldwd
wpnpGdGepp bBnbp L d0nud GG 2hGwpwpuiywb dGfuwGhlwgp,  2h0wpwpuwlwd
YnGuwpniyghwlbph, Gnupwpwinipjwl wuwwpbgnud  gpwnynn  ghunbwlwGGbph,
Owfuwqdnn-yurnigwgbinbbph, wbulnng-SwpunwpugbnGbph L w)p dwulwgbnbph
nuywnnnipjwl YEGunpnbnud:

& Phplwlwhwiwnpwé  hOwpwpwlywd  YnbGunpniyghwlbph  hEnwgnndw(,
Gwhiwgédwl n Gepapiwh Ghwundwdp gnigwpbpwd  wpnwlwng nwnpnepjwb
hhdfwlywli wwwdwnl t  hwlnhuwlnd  GpwGg  pb Ynzuinepnilip L ph
YpnniGwlynepjwb pwndpwndbpnipnilp, wjuhbpl 2h0wpwpwlyw
ynGutnpniyghwlbph wyl Gpynt wikGwlwplnp Ywenigughwwlwl  pGnipwgnbpp,
npnGg  20nphpy  wwwhnyynud &G Gpwhg  OGpapdwl  wbuGhyw-nGntuwywo
wpnnibwyBunnepynuGp:

PEpiwiwiwwpdws dbnwnulwh YnGuinpnyghwGbiph Gapnpdwbp dGéwwbu
fwwuwnty 66 wpn$. U. PEGGhuyh nu Gpw gnpdpGlbpGEph Ynndhg hpwlwliwgdws
hGunwgnuinipyniGGbpG  nu Juwenigughinwlwl - Gawynuilbpp, hGswbu  Owb wyg
Gpwiwynp  ghwnlwywbibph  hGwnwgnunnupynlGObpp:  Pul  phpdwGwfuwwpyws
tpywppbwnnib ynGuunpniyghwGbph (Y pOnhwGpwwbu Owfuwwpjws
pywppbinnit  YnGuwpniyghwibph) £ wybh  pwGwdwuznwp  GEpapnudGEphG
Gywuwnb] 60 wpnwuwhiwGwi L hw) ghnGwlwiGbph Yendhg ppwhwiwgyws
Obdwoéwyw) hbnwgnunepynilbpl nu SwpuwpwgbnGoph Yondhg  Yunwnpwd
OwpuwgéwihG nt  wnbuOnnghwlwl  dwynudbpp: Un  wuwywpbgnd  hpklg
Gywlwlwihg wdwlnlbpi  nObG  «UdGphlywd  BplwppbninGb  hGunhunnnhs,
Unulqwjh «MUCMW», hGswbu Gwl «Gplwh Swpnwpwwbiinegjwi b 2hGwpwpnipjwi
whnwywi hwiwjuwpwthy L «3wjubudzhi> 93b-h ghnbwlwhbbpp, Gwiuwgénn-
YuwnenigwgbnGbpp L Swpunwpwgbn-ntiubnnqbbpp:

Uwlwyd hwpy GGp hwdwpnwd  Gzb, np sOwjwé  pGpdwbwiuwwpyws
dhnwnuwywa ynGuwnpniyghwlbiph nbuwlwa L qnpdwnwpwlwa
htwnwagnuinepynilibph, GwfiwgéughG dawynuibbiph nu Gbpnpdw@ gnpoplpwgh plw-
quwywnGbpnud abep pbpwé  hwennnipynilibphl’ wn  wjuon nbrlu  sh Lwpblh
wywnpunywé hwdwnb) phpdwiwfuwwpywé ubnwnwywh hbdwhakph, bpdwhtnpp,
anntph L GwiqGuyGbph ntuwlwd nu gnpswrwlwl hbnwqnnegniGlbnp, hGswtu
Gwl: Gpwlg YnGuwnpnihghwabph Gwhuwgdiwh nt wwinpuwundwl wifuGninghwitiph
dwyniibbpp:

UnyG Gbpwénipjwi wnwpwpwind phipdwd hwdwenn pugwhwjnnudGph
hhiwG Ypw Spwldt) ne hwunwnyt) GG unyl wzfuwnwbph hhdGwpwn npaypllipp’
npnGg Ypw b Yuengdby boudjwp wanbGwiununipjwl épwghpp,  uunwpdwh
dbpnnwlwnpgp, hpwlwiwgdwh thnubph hwenprwlwGnepynip, pnywlnwynipyncip,
hGswbu  Gwl  Yuuwpduwé  hbnwgnunnegyniGlbph hhdwG  dpwe - wpdwé
LqpwlwgnipynblGbpp:

Ubp Ynnohg ppwywiwgywsd hbnwgnunepnilibpp GEpLwjwglwé GG unyl
wwnbGwfununepjwb snpu gintfulbph 42 npywgbbnned:

«ChOwpwpwlwd  Gnpbph L 26Gptph YwonigwépwihG  hwowlwngbiph
obipdwhG nhdnpdwghwitph Phahywlwi npnypGbpp» gifunid (gintfu 1) phpywé GG
dtwnwnGlph L dbnwnulwo YnGuwnpniyghwlbpny  2GGpbph obipdwyhb
ntdnpdwghwibph phpdwnhOwdhlywlwh uljgpniOpltipp, npwig 2Gnphhy,
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pwlwlywywi qhwhwinwlwiGtp L6 inyaus obptwhl nEdnpdwghwlbph Juunwpws
wbuwmnwiphl, Ghpphl wnunblgju tGEpghwyhG, Gpw wwhwwidwl opklphlG L
hwwuwpwlzryws hwdwywpgbph ebpdntpjwi pwlwlpa, hOswbu Gwl pbpdinipjuw
hwnnpniwG uygpnilplGbpha b phpdwhwnnpnwlwinipywi nhdtpklghw|
hwywuwpiwbp:

UnwohG  quiuh  wmynuwlGbpnud  phpjws GO dtwwnGbph,  Gpubg
hwiwantwoplbph qéwjht  pinwpdwyiwd  gbpdwunhdwiwhG  gnpdwlhglkpp,
npnGg pYwjhlG wndbplbpp npnzdwé GG dbp Ynndhg dzwldwé phOgnntghuwmnnpuwjhl
Gnwlwyny:

«PbnpiwGwhuw)wpwé dhnwnwwih YnGunpniyghwibph wpnnubwybunnepywi
qGwhwwnip  hwpdwpluhG  dnnbih oqlntpjwdp»  grfunud (qnithu 2)
phpdwiwfuwiwpyws  denwnuwywd  YnGunpniyghwibph hwzdwpluyhG  dnnbiih
oqlnipjwip pwlwywlywld qiwhwwnwlwhbbn &G npdws  wnnwuwwb  Yuqdndh
ynGuinpniyghwbph pwpdwdwntdnpdwghnt YhGwyGnha:

JwpdwplyuyhG dnnbp Ywqidws t Gpynd dyp gnweh Gt wnbnwnpywé
wnwppbphg, npnig dbe Ghpwnywds GepphG ekpdw)hG tGbpghwyh wanbgnipjwl nwly
wnwowgnn hwpwpbpwywh ntdnpiwghwbbtnh ne «umnhwnnulwb»
phpdwiwfuwwpnudbpp nuuwlwpgywes G0 hbnbywg wbuininghwlwl thinywihb
hwenprwlwnLpjwdp’

U- Unnbih ng Gwiuwiwpdwé JhswlyG hp phyd 1 Ghpphb quuiwdl L phy 2
wpwphG  funpnulwél (uybwlwl Yupdwoplbp nulbgnn annbpny nu ty Gnyh
uhqplwlwa stpiwuwnhGwGGEpny:

£- Unnbih ebpdwhl EGEpghugny Gepwndwé Jhwlb hp phy 1 dnnh t=ti+at
pbpdwumhdwiny b wyn ohipdwuwnhGwlh wanbgnipinitlhg wRWWGWYS @At wquin
pbndwhf hwpwpbpwiwi nEnpdwghuyny:

Q- Unnbih phpdwiwhuwwpdws yhawyG hp phd 1 dnnh ik wnwowgwsd &,
aquiwG L phi 2 dnnh b wnwowgwd &, ubniwl hwpwpbpwiwd cunhynnuywb»
ntdpnpiwghwibpny nt o, ubiniwi L o, dqiwh pbniwiwhuwwpdwanipynuGhbpny:

N Unnbth dpw wqnnn N, wnnwehl nidh wagbgnipjwl niwl wnwpwgwéd
nudwyghG (wpjwownbdnpdwghnl b wpnbl wnwowgwd ptipdwiwfuwwpwéw)ht
yYhSwybtpny:

Upunwédwé 66 hwadwpluyhG dnnGih phd 1 b phy 2 nwppbph pwyGwywi
Yunpyuwéplbpnud  wopwewgwd g, L & obipdwunhtwbwyhG  hwpwpbpwlywb
nbpnpiwghwbbph, o, L oy popiwiwfuwjwpnuiGph, N, L N, GbpphC
phipdwunhGwhwihG Shatinh, hGswbu Gwb &, , &, G, T2, Ny, Ny, nidwjhb

hwpwpbpwlwi  nbdnpdwghwtph,  (wpnwdGeph nL Ghgtph  pwlwaélbpp:
Ppwywlwgyws 66 Gwlk Yugdnyh htéwhGGEph Lwnpdwéwnbdnpdwghnb Jhdwyh thn-
thnfudw@ ophGwswihnipnuGibiph pwgwhuwynnudbbpp (6G6pnd GpwGg phy 1 L phy 2
wnwppbph  hwdwi  dwhtipbuGbph dhwgdwh YnzwnnipynilGhtph wuwnh@wlhg) npnip
Gbplujwgyws GO winbhwfununipjwl Gppnpn alfunid: Uuwbu ophGwy. nhunwpyjwd
G hutwG dwybpbulbph hwiwwnwpwéd ne dwulwlh  dhwgdwh, hGswybu Gwb
sGhwglwsé Gpkp wnwppbp nbwpbph pnnwé wqnbgnepyntltpp wonwuwnt Juqundh
heowGObph (wybwlws Yunpdwéplbph phipduyhG hwpwpbpwiwh ntdnpdwghwtph,
ptipdwbwfuwwpnuiGbph,  hwydwl  JwlybpbuGbph npwihnn (wpnedbbph L
yupywdsphtph thnthnfudwl ophGwswihnipnLGGeph Ypw: Gppnpn gifunud (nuodwo t
nwppbp hy L hy  pwpdpnepniGbp, by b by Lwybnupynibibp, Fy L Fz pwybwlwh
Gunpdwéph dwybpbubbn, Er L Bz wnwdgqulwlnipjwlb dnnnulbn e L a ptipdw)hG
pOnwpdwliwG gqnpéwlhglbip, t Ltz ppdwhl nwawbip nilbgnn  Gplzbnn
ynGuwnpniyghwgh wnwdgwlwinipjwl nbunipywl wbuwlwG fubnpp, nph wijwp-
nwhwl thaynud wponwéywd  pwlwdbbph oqlnipjunip dbpniddus & LplzEpunn

7



phpiwliwhiwiwpyws htdwlh (wpdwdwntdnpiwghnl JhGwlh plrhwinip nhwpep:
Unyl glfunud pbpywé GG Gwlk pGnhwGnip fulnph |nuédwl dh pwlh dwuludnp
nbwpbp® bpp  Ar=hr=hy, E;=E:;=E), a=a,=a,, hOsybu GOwbl fulnph |nuédwG
Gz0wpunwghnipyniip hwuwnwwnnn pwihb ophbGwlGbp:

«@BEpiwiwfuwwpjws wnnuwwunk Gphyunwpp YnGuwnpniyghwGbph
hwadwpyiwl, Owfuwgodwl L wwwnpwundwl ulyqpniGplGbpp» qlfuntd (guncfu 4)
hGunwgnuynud B0 ppdwliwfuwwpjwd  wnnuuwwnb  Gpyuwpp,  hGswybu  Gwb
pwpdpwdnip wnnwuwnb GnwwbGpny hGdwGibph wwwpwundwh JuinbGwywnpgbpp
L Gpwlg hwdwpydwl n Gwhiwgddwh  Gnp YnGuwnpniynpy  npnuplbpp:
Uygwgnigqwé &, np h 20nphhd  pbplwlwpuwjwpnuibbph’  hbdwGGbkph
Ypnnnibwlnipynilp dedwOnd £ 1.5-hg 2.5 whquwd, huly sydwaéplbpp thnppwinud GG
3.0-hg 4.0 whquui:

Unwehl wiqwd dauydws GO wnnuuwinb YuwhgGulyGbph (unilGbph) Gnpwwnpuy
ynGuwpnilinhy (nuonudlbp, npnlg Gwjuwqddwl bhhdpnid npywé GG Gpyne hpwphg
wmuwppbp  hwzdwpluihG nhdwnpnepinulibp b puywywlb updwéph dwlybpbubbp
niGbgnn hpwp o6 nbnuluwyjwd ubwidby wnnwuwunb wwppbp: Upnwphl twppp,
nwpwglbinig L pGnwpdwybintg hbwn, wdpwlgynwd b GpphG wwpphb, nphg hbnn
uwebind® uwbnddnmd £ hwdwwbn GepphlG  wwpph hGn dhwuplG: Syjwg
wnbGhulninghwlwG thnybph wjwpnhg hGnn wpnwpht nwppned foonwlynod GG
dhwgnpnwihl, dqiwl pbpdwlwfuwiwpnudlbp, npnGg 206nphpy b YuwGgGuyGbph
UpnnwlwbnipyniGp dbdwhnid £ 1.5-hg 2.5 wlquwd (Gpw Jpw waqnnn No wpuwphb
ubndnn nudh nbwpnud):

Uwlydwsd GG nupnwalynl  (wylwlwb Yupdwdplbp nGbgnn wiwppbpny
tpwerhsp L whpwdk YuwdwpGbph pbpiwlwfiwjwpiwd  wnbhubGngnghwlwi
ywinGwlywpgbph, hOsjwbu Gwblk Gpwhg |wjlwywh Yupdwoéplbph hwpwpbpwlywh
nbpnpiwghwitph n Gnpdwp phipdwliwhuwjwpnudGiph qGwhwwndwl hwywpyu)ht
pwiwabbp: Upnwédwsd BO phpdwiwhiwiwpdwd YwiwnpGbph nwppbiph  hwowb
dwlybpbubbpnud  wnwewgnn  2npwidnn  wpnuiGbphG ne OGpwig  dinthnfudwG
oppOwswihnepniGlbphG pwiwlwlwh qbwhwwnwlwGbEn wnynn pwiwdbbp: Upwly-
Jwd bnwlwlynd Ywpbth b hwzdupyb), Owluiwgéb) nt wwwpwunnk) dEdwpnhsp
YywdnipeGbph L Ywenigdwéplbnh dwolitiph bplwwpp Ypnn Ywiwplbp: Uwwgnigwé
t, np ywdwnph phy 1 L phy 2 nmwpptph hy L hz pwpdpnepynebGbph hwpwpebpnepyw 0.5-
hG hwywuwp wpdbph nbwpnd yuwdwpbbpp YnuGEiwl wpwybipwgnyl Ypdwéplbp:

UwnbGwfununipyniGnud  hpwwlwgdwé  hbnwgnunnepynublbph  dwiwGwlw-
hwwywép ubygphg GhGsk dbpp nunbygybp £ dbp hwdwp db6p wpfuwnwiph npwyp
pwpdpwglnn funphpnwwnynipynilGapny, npnig dbg hpblhg wpdwlh wmbnd GG gpuyb)
«Udbphywjh GpywppbwinGh  bGuwhwninunhy  |NONNGwh pwdwhdntGph gnlnnpGbp
McCormac J.C., Ferguson P.M. L 33 wpdwlwynp ghinlwlwGibp® $hq. dwp, q.n.
wpn$. P. Uppwhwdjwbp, $hq. dwp. g.n. wpnd. M. Ubpuwlwbp, n.g.p. wpnd. n,
Uybwnpujwhp, wn.q.p. nngbln U.Unwpbpwip, dhg. dwp. q.n. wpnd. U.Pwpinjwag,
n.q.n. wnnd. d.9phgnpwip, w.g.p. wpnd. b Uwlnywip, wn.g.n. wpnd. 2.
UbthpjwGp, n.g.n. wypnd. U. Uk enidjwlp, wn.q.n. ypnd. M. UhGwujwlp, wn.q.p. wypnh.
3. Mnnnuywlp, w.q.n. wpnd. U. Uwhwljwip L nphz0tp, npnlg hwjnbnud GGp dbp
tunphG 2Gnphwlwnepynibp:

gLNFhu UnU2hL

Qtpdwjhb nEpnpiwghwbph phahlywlwh npnyplbph puwgwhuwyndwl hwdwp
" wlhpwdtn b gOwhwwinb]  Gneph Ywd  YnGuwniniyghwih  Yuenigdwédpw)hl
hwiwywpgbph ebpdwjht nEdnpiwghwih Ywunwpwéd wzfuwnwipp, Gpwig GbpphG
wninbkGghwy tGGpghwG, ebpdnipjwl  pwlwynipynilp L wy  ebpdwdhghluywd

nnnuyplbpp, hGswbu Owl wlhpwdbun b npnzbp Gdwéd hGwpwpulwi Gnupbph
qéw)ht (L Swywwyhb) ebpdwyhG phnwpdwldwh (uqul.uﬁ) qnpowlhglbpp twpptip
wnbuwyh ebpdw)hG wanbgnip)niGibph nhwpncd:

Lpdwyht nbEpnpdwghwltph  Ywunwpwd dA  wpuwnwiphlt  pwlwlwlwh
qlwhwurwlwl wwpnt hwiwp nhowpytip Voswduwind L Q@ dwybplnygpnd nda
Yuiwjwdl hwiwhwpg, nph Jpw 7 dwiwbwyh plpwgpnd wannud 66 Sy e, (B-0

dwltplnyph nplk YGnG b) dwybplnypuwihb pnlbp L Fp oy Gwjwiw)hl nudbp,
nanip hwiwlwpgh wnuwp B Ytwinud wrwowglnd 60 hwdwwwnwufuwbwpwn
Usitpygry U Uygp.ry inbinuthnfunuiGtip:

Ujuwhund, npwbugh hwiwlwpgnud de; mbm_uLhnrunm Juunwpdh, wihpwdbn
L ppwlwOwglh &4 wpfuwwnwip S,(PB_,) dwlytipbnipughl  pGlGbph N Fyp
SwywwyhG nidbph wgnbignupjwh nwy, wyuhlpl

dd = f[S i(P,) dUr(Pr)]dV"'_ﬁ[Sz(Par) “duy p oy JdQ (M

npwbn S - pJwiwjwyws ¥ swdwih funnp)niGa k yg/s?
Unwdqulwl hgnuipnwwjhG Gnpbph hwiwp d4 nbuwlwpwp wfuwnwiph
wdp Ywpbih b Obphwywglby npwbu o, (wpduénipub L d&‘ir hwpwpbpuwywa

nb$npdwghwlbnh wpunwnpjuy’

dd=0,;, -de, (2)

UnyG gqifuntd pwgwhwjndwé GO Gwl whin dwpdhGlGBph (npnGg 2wpphl
nuwuyntd G0 Owb 2hGwpwpwlwh Goupbph ne YnGunpniyghwGBph hwdwywngtnp)
obpiuyhlG nEHnpiwghwitph ghpdw$hghywywl qifuwdnp ulgpnilplbnp:

COnhwlnip  wndwdp  2hGwpwpwywl  Gnepbph L YnGuwpnuyghwGtph
Yunnigywspwyhl hwiwlwpgbph gbpdwjht nbdnpdwghwibpp uwqddws B0 wqun L
unhynnulwi punwnphsGtinhg:

Unpynqwiwi  nbdnpiwghwibnd  wewpwind 66 ubthwlwh  ebpdw)hG
LwpnuiGbphg: Wn huy wuwwndwneny b hwdwywpgbph (wpdwowntibnapdwghnl Jhtwyp
gOwhwwbnt hwdwp wlhpwdtzn b nbywywpytp ehpdwiht nEdnpiwgdwh hwjinGh
nbuwlwh npnypbbpny:

Gpywwnndwbh dnnblh wnwyblwgnylb ¢ stpdwihli pGnwpdwlynuip Yupbh t
Ghpywjwgltp hbnlyw dncbyghwih dbny’

a=£-—bz- (3)

h r

npinbn  K-G Pngdwlh  hwuwmwwnnGh £ K=1.38*10% 9/°C, r-G" tplnt
wwnndGhph dhol bnwd ulyqpliwluwl htnwynpnipynlb E, r-p ro Yhnhg Yudwjwlwa
htnwynpnipyncGG t, b-0 wiGkpnw2Gwynipjwd qnpéwlhg:

UnylG gifunid  Gepluwjwgdwd GO0 Gwbh  zhGwpwpwluwb  Goipbph L
UnGuwnpniyghwbph ynGuwnpnilwnpd hwdwlwpgbph wquin pbpdwjhb
nb$npdwghwbpp:

Cnhwinip waiwdp 2hGwpwpwlwd Ginepbph ne YnbGunpniyghwibnh ebpdwjhb
nE$npiwghwitpp pwnywgws 6O wqwwn gbpdwhb nbpnpdwghwibphg, npnlp nunhn
hwibiwwnwlwd 560wy dhowduwiph sbpdwunhdwlwih0 thnthnfunipneblbpha L
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wjuyby Yngwo «cunhwynnulwl» nbdnpdwghwlbphG, npnlp b weowowglnid LG
«ubthwlwb» pbpdw)hb (wpneaGbp:

Wn huly yuwwndweny b Gwhu b wewp wihpwdbyn t qlGwhwinbi  hwdwubn
2hlwpwpwywh Gniptiph ebpdwihG nEdnpdwghwibpp, npnip Jwiudwé 6O njuwg
Ghowduwypp Ywd ndjw) Gineph etipdwunhdwlwhb thnthnfunipyniGibphg:

Unwohl gfunid npwbu Jwplnp Guuysnwiho wndjw)Gbp Obpywjwgwd &G
dbwnwnGbph (Gpwig hwiwdnuJwéplbph) qdwihG plnwpdwydwh gbptwunhGwiwihG
gnpdwyhglbpp, npnGp  npnzwé 60 popywd  whin  dwpdhGGEph  ebpdwihG
nbdnpdwghwibiph swiiwh okp Yynndhg wewownldwd Gnp Gnwlwlyh oglnpjwdp:

Uju gjntinp hwiwp 1973p. wypnd. Y. Rwpwijwbh Ynnihg unwgywd t 374492
htnpOwywht  Jywjwlywlp «MposoAcuHsil  npecbpasosamens 4aAs  U3MepeHus
memnepamypHeix dedopMauuld meepaesix mea»: Lpqwd henhGwluwyhlt JYwjwlwhnd
popws Gnwlwlyh swihdwh Sannpjwl 066 |hGbpnL 2Gnphhy dbq hwennyby & wykih
wpdwhwhwduwun wndjwGep unwlw)  Onpbph qdwjhb panwpdwlyiwa
gbpdwuwnhdwluwihG gnpdwlygh Ybpwpbnyu:

Lzdwé dtwnwnGbiph qowjhG plnwpdwlyowb phpdwumnhdwlwihG gnpdwlhglbpp
pbpdwd 60 1 wnyniuwyney :

QéwjhG
plnwndwydwh
3Gppwlwlb UbwnwnObpp L hwiwani wépblinh phpdwunhwbught
pybipp wijwhnuiGlpp qnpéwlhghbpp
107" 96"
1 2 3
1 Upnushi 0.24
2 Mnpwy jLiphG 2.30
3 Gplywp 1.2
4 Lhyky 1.4
5 MnhGa 1.7
6 Ywwwp 2.9
7 8hay 3.2
8 Mnnwwwunh wéhuwdlwihl hwiwénywép 0.1 + 0.3
9 Ppnlgh hwiwdnL Jwdphbtp 1.3 + 2.1
10 2nLgntih hwdwdnyywédplbp 0.9 = 0.11

QLOru GRYNNND

Qbwjwséd (whwwbu (wpdwd dhnwnwywb Ynbunpniyghwbbph  GepnpowG
wlyGhwyn hwennnipntGGbphl’ wn wjuen nbn Ybpelwlwiwwbu 60 wwpndwsd no
s pwgwhwyunjwd  popiwlwpiwiwpwsd  dhnwnwiwt  YnGuwnpniyghwGbph
nbunpjwl qupqugdiwh, Gwfuwgdedwh nu jwinwpbjwenpddwh, hGswbu Gwb Gpwig
wuwwpwundwl nt whwgnpddwh g fuwdnp npnyplbpp:

Utp Ywpshpny phpdwiwjuwiwpdwséd dhnwnwywt  YnGunnpniyghwGbph
ghuwywl npoyplbph Yuwnwnpbjwgenpsiwl hwiwp Gwfu b wewe whinp b unbnébg
huwnwly Ywnnigwoépny hwdupluwhb unnbiGLp, npnlig ufubdwhbpp
hGwpwynpnipjnilh YpGabnbh gnigwnnptp phpdwiwfuwwpjwénipniihg wnwowgwé
hwpwpbpwlwb nEdnpdwghwbbpp:

Lwhwwpjwd dbnwnuwlywb ynGinpniyghwibph hwzqupluyht donbG hp db
Gbpwndwds GepphG ebpdwihb tGGpghw)ny, phpdwlwfuwjwpuwonipjwip b wpwnwphb
pbnh wqnbgnipjwl nwy wrwewgwsd hwpwpbpuwlywi npnpdwghwiny nu thawyha
ufubiwatph wnbubngnghwlwh hwenpnwlwinupjwdp Gephwjwgyws £ 1 Ghwpnud:

z
1z 1 2 { t
3
} A ’ ’

e

w r‘. P z ¥ | 4 x
z | E x 3 i |
3 > | u
uy, L
| fon }-h 2 it -Z U,
e T 3
1 2 t | 1 2 t
o] / / | 4 / 7 ’ =
z ST L A3 X L i I £ N
3 v ik | 3 \
t: " T “t
Im U=ty ) | L I Y Ex £no_ |

lo: Ir ! ! | R

-+

Lywph ™ «U» thnipughG vpubdwynud wwolbpdws Eodnnblh GwfuGuwywG
sOwhiwwpywé Jhdwhb pp phil 1 Gepphl quubwdlk L phy 2 wpunwphb funnnyuwlwdl
(i wy Gpypwswthwlwi nbupbp nubbgnn) wylwlwl Yupdwaplbipny nu wnwpptip
PhahywibfuwGpywlw  hunynipniGibp  nulbgnn  dGuwnlbphg  Wwnpwunwd
anntpny (wwnppbpny), npalp mOLG hpwp hwdwuwp ¢4 ulgpliwlwi eGpdwunhGwi:
Uzklp Guwh, np phy 1 L phy 2 wnwppbph gifuwidnp Gpypwiwihwlwh swipbpb GO
hwinhuwGnud Gpwig 74 L /2 Gpywpnepmibiepd ne F'4 b F2  pwyGulwi
Yupwépbbnh Swlbpbubbpp, puly npuybu pphahlulwld wwpwdtinpbp B6 hwlntiu
gwihu Gpwig E4 L E; wnwdqulwlnipjwl Gnnnulbpp L @1 nu a2 pbpdwyhl
pOnwpdwydwi gnpowlyphgbbpp: 1

Lnyh Ghwph «P.» thniw)hG uubdw)ned Gepywywgywds t dnnbkth phy 1 danh /4
bplywpnipniGp’ Al swithny Shéwglbne wpngbup, npb hpwlwbwgynud & A= (£2- £4)
pbpdwunhdwiw)hl nwppbpnipjwi L @+ phpdnpjwl pwliwlhh wninklGghwind, npp
20nphhy ¢4 pbpdwunhBwlp wsking® hwubnud t £ 2 pbpdwunhwoha:

UhGgntin  «P» thnywihh  upubdugnud  phpdwé phd 1 wwpph  ebpdw)hG
pinwpdwyiwl wpngbul wilwwinnpil wpnibwydting Ghosk phd 3 dtunghl
hwulbp nbrbu sh nunGygynud wyuwbu Ynsgwo cunhwnnulwls Yud b «ubthwywhs
hwpwpbpwywo nEdnpiwghwitph wewpwgiwdp b Gpuwlg wdny, npnyghbunbk wyn
dwiwlwywhwwndwénid phy 1 nwpph hwpwpbpwlwi nEdnpdwghwd’ shwlnhwbing
nplt wpgbieh, sh «qwnynui» L G0nLd E npwbu wquwn nEpnpdwghuw:

«Q» dhnywyht  upubdwynud GEpQujwgdws o hwdupluhh dnnbh
phnpiwGwfuwwnywd Jhdwyh hp phd 1 viwpph g4 dq0wl-L phd 2 twpph &2 ubndwb
hwpwpbpwywb ndnpiwghwibpny, npnig wewpwgliwl wpngbul hpwlywbwgynid &
htwnlywy wnbfuGninghwlwb gnpénnnipintiGGEph Yunwpdwdp®

«G»-1 ¢, obpdwuwnhdwl nuGbgnn phyd 1 wwppp hwubbing phy 3 dfunghl’
ubtinwlyyned t Gpw hbw:

«3»-2 phy 1 wwpph ¢z ebpiwuwnhSwlp wunhSwhwpwn  Gwagbiny
hwywuwpyned £ hp uyqpbwluwh ¢4 pbpdwuwnhGwihi:

«9»-3 phy 1 wwpph ey 9bpdwhG pOnwpéwliwl wqun hwpwpbpwlywh
nipnpdwghwl wyibw sh Ywpnnwbnd ohGsk yepe Gjwgb) no hwulb) bp GwuGwlwh
qbpnjulwa Yyhdwyha:
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«G»-4 phy 1 vuwpphd, hGswbu Guil phy 2 nwpphl wipwlgyws phy 3 dtungp’
sywpnnwiGuny GhGsk Jbng hwnpwhwpby phy 2 wiwpph nhdwnpnupynilp’ unhyywd t
thGnud Gpwl «ubnibjng» wnwowglb| &> ubniwh «unhynnwlwi» hwpwpbpwlwd
nbbnpdwghw, huly phy 1 tnwpph  dbp  wnwewglby &, dquwd unhwnnuwlw
hwpwpbpwlws nEbnpdwghw:

Bhy 1 Ghwpnd phpwd hwzdwplwjhG dnntih UbpnuénipyniGGenh 20nphhy
Ywpbiih t wathnhb, ungl wzluwnwlph wrwohG qpfunuyd Yuwinwpdwé  pbpiwha
nbpnpiwghwltph pEpdwnhbwdhywlwa hEwnwagnunnipynuGGbnph glluwynp npnypp,
hEwnlyw 2wpwnpwipny

«WNPUULL ELENPGRUL, LEPUNYELNY NF UunNrUNrL3usdELNd UsSunuuyUL
yauusrnkysShULEPk SUPREP uvuLUrgErNtY, Jbrusdniy feEruULUuULUP-
dUS UbhuULbYULUL MNSELShUL ELEMPSPUSh, NPL EL LUSUPNHU E ogsuuur
UChuusuLe' UtksusubLNd UNLUSPAFYShULEPP  LPNNNFLULYNHB3NFLL nr
UNCSNHA3NFLL »:

«%»-4 ufubidwynud phy 1 wnwppl wpnbG phy 4 wdpwlghsh oqlnipjwip
dhwgyws t phy 3 dunghl L Gpw £ phdwuwnpBwip GYwqbind’ wpnki hwub t hp ¢4
uliqplwlwh sbpdwunpdwihG” uinhwbind, np phy 3 dlungp wbnwwnpdyh x wnwlgph
hwywrwly nippnipjwdp e ubnih phy 2 nuwnphl L OGpw dbe wewewglh £y
«unhwnnulwi» phpdwiwfuwwpiwd ubniwh hwpwpbpwywh nbdnpdwghw’ GnijG
dwiwlwywhwwnjwénud phy 1 wwppned pnnGbny wjuwbu Ynsqws dbwgnpnwyha
«ubthwlwiy» Yud cunhuynnulwis pniwiwhiwjwpiwb &, dqiwi hwpwpbpwywG
nbEdpnpdwghw:

LaJwsd &, L &, «unhynnulwi» phpiwlwfuw wpdwh ntdnpdwghGtph
20nphhd  phd 1 L phy 2 wnwppbpnud - wowowlwG  n YqunqwbwG
hwiwwwinwuhuwbwpwnp oy, phpiwiwhiwwpywé dquwh L Ty
pEpdwlwfuwiwnywdé ubndwh (wpnudGtp:

oy =&, Ey Ty =&y - Ey,
(4)
Ny =&, -E\Fy =Ny =55, -E; F;

Ujdi bph (4) pwlwdlbbph E4nL E2 wnwaqulwlnipjwb dnnny Glpp L nwnpbph
F oy F o hupjwéplbph dwhbpbulbph hwpwpbpnipyniGGbpp GbpYuywgltbp npwtu
—b:l— =n, ﬂ = p OawlwynuiGbpny, www Ywpbih & qpby
£, £

Ny =—e, EyFynp; Ny, =8y EyFy

Jwzyh welbing N, L N,, Shatiph hwwuwpnipjwb ww)dwGp, Jwpnn LGp
qnk|
1
EjiSilgp e (5)
nu
huly bpt hwpyh wnlblp Gwl &, L &, hwpwpbpwlywh nbpnpdwghwbbph
pwgwpdwl wpdtplbph gnuiwpiwb wwjtwbp , wiwyw
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1
€y, +Ey = AL} & q_u+82' =a At
i (8)
1 1+ nu
&y -(l+—)=a;Ar; &5 =a
- nu nu

Nputinhg  uwbniwl  phplwliwfuwiwpdwd  hwpwpbpwlwd  pbdnpiwghwh
Ynibbbw htwnlyw) wpdbpp’

ny
1+ nu
£5,- p wpdbpp wbnwnptiny (6) pwiwdlh dbp” Yuunwlwlp &, phpdwiwfuw-
Lwniws hwpwpb‘nmuwﬁ nEdnpdwghw)h wpdtpp’

£y, = @ AL

B Lt gy 21 ()

1+nu nu 1+ nu

&1 =~ At

NMubbGwinyg &, L &, pbpiwliwhwwpiwh, dgiwhb b ubndwl hwpwpbpwlwG
nibnpdwghwltiph pwiwdbbtipp” Ywpnn Gip gpby Gwl Gnwighg wowowgwd oy, nL
05, dqiwl nu ubindwd pipdwiwfuwiwpywénipjuwb, hGswbu Gwk Ny, nu N,, dqoiwi L
ubindwl fwjuwwpdwénipjw htinbjw) wpnwhwjnnpnlGGepp’

1
I+ nu

oy = —a ME, oy = AIE,

l+n,ur

1 1
3 =—a,AtE, F
+nu’ Noy =0, Fy 1+ np

Ny =-a)AtE | F 1

PEpdwlwfuwjwpywd  dnnbh  wpdwéwnbdpnpiwghnG  yhdwyp  Gpuw
YaOwpnbwlwl wrwlgph nunnnipjwdp nidh wqnbgnipjwi tnwl Gywnwywhwpiwnp t
ppwlwwglby dnnbih GYwph «¥» tinewpl vfubdwh ypw, nph x wewGgph npulwh
nunnnipjwip waqnnud £ Vo wpuwpht nud:

Cuwn wyn ufubdwh JbpgnuénipynilGGeph Einy b &y, hwpwpbpuywl nbdnpow-

ghwGtipp YnGbGwh hbwnlyw) nbupp

1 1 oy 1
o s by =N, pEL (8)
e Tl L e

buly nidwjhl oy, b o3y, (wpnLiGhpp’
1 E iE e B 1

Vimu E,F,  lenu F

O1ng = Eing B =N
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nu £, VI 1
: =N, S
+hnu B F L+nu F

Tany =€any Ea =Ny i

Ldwlwuwbu Ywpbh t npnzbp Gwb phy 1 L phd 2 wwppbph dbp wewowgwd
N,Nu L NZ‘-No ntdwjhG Shabph wpunwhwjnnipynlGGbpp’

1
Nang =0ang *F2=Nop +

NIND:UW;,'EZN(: 2 0
1+ nu

i (10)
L+ np

Popiwliwfuwiwpdws  hwdwplught donbh J 0 wpynibwybonepwb
gnpdwlhgp Yuwpbh b Gepluywglb npytu Gpw N, Ypnnnebwynepjul L N
wpuwphb nudh hwpwpbpnupynil

J=NIN
NU

aLnthu renra

UnyG gpfunud dbp wnel YnGhpbin fulnhp £ npdwé” unbnét] dtunwnwhwh
Jwadinyh Gpyuwpp hGéwGGEph  (wjlwlwb Yupjwépbbph  ghpdwunhwbw)hi
ntdnpiwghwhbph, Gnpdw| (wpnudGbph L GbpphG Shqtph nu 6nnn dndbGunGbph
pwiwywlywl qiwhwwndwi hwwpyuyhl Gnwliwly” GGGy hGdwh phy 1 L phy 2
wmwppsph @, Nt a, ebpdwjhG pOnwpdwlydwl gnpowlhglbppg, E;, m E,
wnwdqulwbnipyjwl dnnnuGephg, & o A4, hwuwnnpnibGEphg, F o A
dwlbpbubbphg, hOswbu Gwl nwppbph dpw wannn 4, oL 4, ebpdwunhSwbwha
nwzwnbnhg (Gy. 2):

..zl

z1

Bplzbpun Yuwqdndh hbswabbph phd 1 L phy 2 wwppliph pGpdwpwpywéuht
UhGwlp Yupbih £ qlwhwnb) oy L oy Gnpdwy (wpnuiGipng ©

du d*f dv _ d*f
U|=E'(};—Z'F—G|I!J; O'2=E:(zﬁ2'?—azfzJ (11)

npukin %'D hwinhuwnul £ x wnwGgph mnnnpjwdp 4, L 4, pbpdwjhG
nwzwbph wqnbgnipyntihg wnwowgwé U ubthwlwh hwpwpbpwywl nbdnpdwghwd’

14
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=

-d_f ' Z wpwlgph nuqnnpjwdp Onnn OndbGnbphg  wnwowgwd  ubithwywd
dx~
hwpwpbpwlwh nEdnpiwghw:

a0 boayt,-p phyd 1 L phy 2 vwppbiph wquin hwpwpbpwywb nEbnpdwghw-

GG b:

zZ

d du E,L’:f,3 d’f
N,:r_'ﬂd',dz:E,h,-E+T-F—a,E,&),
(12)
. du E,h d'f
N;=f G;d2=EJb2'a'+ 22’ 'E\’T‘Q’}E:ﬂ):

nputiney-p b w,-p £ L £ ghipiwihG nwawnbiph hGunbgpuibpnd G6 (N; L N,
Ghgbpp npnztignt hwdwn):
o = ﬁ.f’dZ; a’z=_|: hdz
Lwqdnyh htdwih phy 1 L phy 2 nwppbiph (w)wywd yupdwsplbpnud o L o,
phplwuwnhGwlwihl (wpnuiGliphg wrwowgnn ubhwlwl (cunhynnwlwis) M, L
M, snnn GndkGnGbph wpdbplpp Yuwpbih £ npngtp Ny L N, @hqbtiph hGunbgpnudny’

E b du ER d*f
M|=fh2-a1dz=— |21 'E“ 13] %12 - B
(13)
i 2 3 42
5 i
M2= ng g'zdz— Ezbz .ﬂ_%i‘ﬂ_—azﬁ'zﬂz

npwtn 7 W 7y -p 4 L £ 9bipduwyhG nuaunbph hGwnbgpuilbpd GG M, L M,
&nnn tnikGnGEpp npnzGEnL hwdwp:

'T|=f,qz'f1d2? szﬂqz‘tzdz
bpb Gplzbipn Yugindh hGdwlh dpw wpnwphG pheGtph L hbGwpwbw)hl
wiipwygniGhph wqnbgnipynblbpp pwgwlwgnud GG, www phd 1 L phd 2 nwppbph
N, L N, gtpdwuwnhGwlwjhl Shqtiph, hGswtu Gwb §ann dndbGnbbph qnudwnbbpp
hwywuwp G qpngh” wjuhGpG®
N, +N,=0; M, +M, =0 (14)
Npwbugh unwiwbp v L f nbnuihntunciGbph nhtinbighw| hwywuwpnuiGbpg’
whhpwdtawn b Ny L Ny ubithwywi gpdwuinhGwlwhG shqtiph wpdtipltpp (13)-hg, huy
M; L M, énnn gtipdwunhBwlwhG dnikGinGeph wpdbplbpp (14)-hg wnbnwnpty (15)-
ik




-————(alE‘Zlml +a,Eym,)=0

2 2 3 3 2
_[E]bl _Ezbz }ﬂﬁ(E;b] _E?,/)z ]‘i‘g_(‘xi}zi’?l +a2E2q2)=0

2 2 Jdx 3 3 dx
Ywd
2
A %+A2;—£-a,}5‘.lwl —0,E,w, =0 (15)
2
‘Azg—*‘ll < f‘z —aEmy —a;Eqm, =0 (16)
du | d*f
Uh zwpp dLwihntunudGbp Ywwwpbinig hbun Gupbih b oumnwlwg 5 L 7
nhptptGghwGbph wpdbpGtpp: '
A
du _ @, E, Ayoy + Aoy —ayE, Ay + Ayt A7
A, A,
z Ay, + A
d f=""1|E| Ay + Am —a,E, hia) 1172 (18)
< Ay Ay

2
du | AL ebnbGghwy hudwuwpnuiGhpnts Gunwndws Goulwlnuilbng

dx  dx?
nLGEG hwnlyw) wpdbpGbpp’
e 23
A =E b +Eohy; A =—(E4 + E 1)
l k] 3 2 19
a=3(ER+ER)  Ag=Ad -4 (19)

Lwaqunyh hEéwaGEph phy 1 L phy 2 twppbipntd wrwewgnn 7, L 7, 2nawihnn
(wnnLiGEnpp npnzynud GG hbnbywy nhptintGgywy hwywuwnnidllph oglnupjwdp®

d d¢
o=-2, n=-H (20)
ptn ¢ -0 b é,-0 hnblighg Ghpluywglnud 66 N, L N, (12) gtindwjhG Shatinh
wpuwhwynnipniGibpp,  npnGp  unwgdws &0 o L o, nhdbtipkGghuwy
hwywuwpnuiGtph  hGunbgpnudhg  dhGnws &-hg dhlsk z L z-hg dhOsk &
uwhdwbOGpnLd:

du b -z df
6,= El(bl +Z{E_]_2_Ez-i|—a|51m1 —a|E, Efldz

21)

2 z
$ .= Eib, - Z{ﬂ"'h—zﬁ‘d—?]_azgzwz -a,E, _L tdz

16

UwulGwynp nbwpnud bplzbpn Yuadndh hGdwlh 7 2npwihnn (wpnudGepp b
S BUYwplbiph pwlwdbbipp YniGbGwh hbinbyw) nbuptpp®

Eh! E;hil
R (T MY
3P 37
Thua :‘ﬁa(‘z:’z —ait)i Fomr =3—2E(a:—a’|)

Swppbp phaphwlwl b Gphpwiwihwlywlb phnipwgpbp nulbgnn nwppbpny L
dhdjwlg hbwn Ynawn dund wdpwygywd hbowiiGph guwlywguwd Ybnh Shdwéph
qliwhwwiwl  hwaduwpluypl pwlwdlbp  wpowébine  hwiwp  wlhpwdbn L
hpwlwlwglb(19) nhybptlghwy hwjwuwpdiwd hGnbgpnudp” bpGbnd uwhdwGwghG
ww)dwhbbphg:

2
f=[a1E| A?‘m'; A +ayE, Aythp + A1y ]|:_x_+_l.’_)£j|
4

Ay 20 2
Ywd
=2
relaE, Ay + Ay 44 Ey Ayw, +A4yn, | | x€-x
Ay Ay l 2

Gl06ind / dhdwéph pwlwdlhg Ywpbih b opby wewdbiwanyG £, S4dwsph
wpunwhwjpnnepjnlGp® Gpp X = 0.57

1o .y + Ay | Ay, +47,
=—{"| aE +
fmax 8 [al 1 A,, A4

qLNru 2000ONS

PEpiwliwfuwiwplws dbnwnulwh htéwhbtnh YJwrenigwoépwihG
hwiwlwpgbpp® LGy Gpwig dkig o] otipdnipjwh pwlbwyny
pipdwlwiwwpdwontpinil wnwoewglbiin  wbfulninghwlywG  ulyqpniGplbphg,
Yuwpbih b pwdwib) Gpyne Ywpbnp YnGunpniynhy wnwbdGwhwinynipiniGGbp nulGbgnn
fudptpph’

Unwohl funudp® bpydbunwnb L bplynnuwnt Ywaindh pbpdwlwhuwwpdws
hGSwGGEph YnGuwnpnilinhy hwdwlwpgbp: é

Gpypnpn  funudp’  wnnwuwinb  dnnbipnd  pbpdwGwhuwwpdws  hedwhGhph
YnGuwpniywnpy hwiwlhwipgbip:

3 GYwpnud gnigunpywé GG wnwppbp swihbpny wnnwwnk qngwdpwht phy 1
L phy 2 tipluwynt Ywainyh, hGswbu Gubk, phy 1 ybplh bphne wilyncbwlyGbpny L ehy
2 GbppLhp Bpynt wybih thnpp swithtp nulbgnn whlynibwyibpny b Gpwbg dhdjwGg hbwn
dhwglinn  nunnwdhg  wuwinbpny  Ywadnyh  phpdwlwiuw|wpdwéd  hhéwiGhph
pGnhwGnip nbupp L Yupduwéplbnp:
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4 Glwpnud wwinfepdws tuynnuwint annbpny pbpdwlwfuwiwndws chwpnhsp
hbéwh YnGunpniyupy ufubdwh: WG Ywqodws t phd 1 L phy 2 phplinjw wnwppbip
LwyGnipynibGhp L hwuwnipjniGep nubbgnn dbplh L Ghpplh Ghuwnbphg, phy 3
nunnwéhg nhwppwgdwihg, phd 4 phinwlwfuwwpywsé wnnuunt annhg, hp phy 5
hbGwybkpny: Phpiwiwfuwwpyws hbdwOh tnwipwdwlwb YnzwinLpynilp
wwwhnynid £ phy 6 ynpwntpywl  Ynnbph oqlinipjwdp: 2nnh hwdwp npwbu
nuqnnpnhgGtin 66 hwintu guihu phd 7 funnnywyGkpp:

1 1

1
A L . 2 2, ya 22 3
7 7 2
Eﬂ £
6 0 ‘ — —
y S Nl Uil NS =

Ywqdnyh GpynwdnpwihG hESwah phpiwiwfuwwpywénipnil hwnnpntipne
hwiwn Gpw phy 2 nwppp htéwGh YaGwpnihg nbwh we b dwtu ﬂLl‘[rl‘anju.llip L hp
tplynt Ynnohg ¢ ptipdwuwnhGwlhg dhGsl £, obpdwuwnhdwihG hwuglbin wnwpwgyntl
t wypdnn qugh 2hpny b dhwdwiwGwly qrndwdp Ghu Yaynid £ phu 1 wwpphi:

5
5. Quwn 1-1*
e o A 1

Wnthbinb phy 2 wwpph obpdwuwnhGwip £, ptpdwunhdwlhg htwn Gwabny’ hwu-
Gnud £ ¢4 pbpdwunhGwlnb: 3LGg w)n dwiwGwywhwindwsentd . Ywaqdndh Gpy-
wwdpwih htéwhp Ynpwlwny’ ybpwéynid k phipdwiwuw|wnyws hdwhbh (GY. 5)
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UnyG gpiuntd  ppwlywlwgqwué t Gwb wnwppbp pwpdpnip)ntGGbp  nuGiignn
tphwnnuuwnb juqindh pepdwiwhiwwndws hbéwhGEnh hwqwpyp pun U. P. Q.
ntwptiph:

Ap, Ay, Ay, Ay wupwidbinpbiph hwaqwplyp pbpywd £ 4 wnniuwlynd:

fal
Ecalen h.=:1:h b=k, b,=0.50 h1=0.5c1§, o=k
A=E h+Ezh; A=2Eh Ay=3/2Eh A,=3/2Eh
A=1/2(Eih2-Esh2) [ A=0 A,=3/8Eh” A:=-3/8Eh’
A=1/3(Em3+ER3) | A;=2/3ER’ A;=3/REh’ A3;=3/8Eh’
A=AAA) A4=4/3En* A4=27/64Eh’ A4=27/64E’h*

@y, @4,7,772 hOunbgpuiGph hwizdwnlp pbpdwd £ 5 wyniuwynid

u g q
il h=hy=h hy=h, h=0.5h B,=0.5h, hy=h
0 0 0
@, [tdz=0 [ndz=0 [tdz=0
~h -h -0.54
h 0.54 1 h
w, [t1dz=1th [trdz=—ht [tadz = bt
0 0 % 0
(4] (] 0
] [zt,dz=0 [tdz =0 [tdz=0
-k -h -0.5h
h 1 3 0.54 1 . h 1 2
s [ztydz =—1*t |ztsdz =— 8%t | [ztydz=h%t
0 2 0 8 0 2
19



du  d'f
EH " -;—JZL nhdtpGhghw)lbph wpdbpltpp U, B, & ww)dwGGbph nbwpnid
X
pbpdwa 60 6 wnyniuwlnud:
du i df R q
dx i
nh$tnkbghu GEph h=h,hy=h |h=h,6h=05h|h=05hh=h
pwiwalbpp
di A + A,
i e o S L O o 3 42
dx Ay 9 9
2
d{=A2w2A+Al'72.aE ’ _Ew 8at
dx 4 9 9k

N, N,,M, M, 6hgbiph L dnnn dndbGunGbph hwadwnpyp pepué k7

wryniuwlned:
N1, N2, M1, M2 Ghgtiph nt énnn P q
UndbOwnbbphhw2dwplwihG G o I - - -
pwliwalbpp h=h, K h=nh h=h, hy=05h | h =0.5h,h, =h
_ ., du ER df
Myl el amng %atEh %arEh
—a B
g Bl &S
MrBile ™y a2 —%a:Eh ~1-atEh
=By,
ER du ER d°f
M=-20 Z A 2L 1 ; | 5
—atEh - —atEh
2 dx 3 dx 54(: 544:
-k -
3 ;2
M= E;hz -%- Ez;zl t:ix{# -—_l-f;tt‘Eh2 ie:ntEh2
54 54
~0yEy -1y

Phpiwiwfuw|wpdws wnnuuwwntb dnntipny L phpnjw Ghuwnbipny Gpyunwypwihl
hbédwGh hwpwplwihG ufubdwh pepduwé b6 GYywpnd

1 1
/— ZOuu 1 Es ﬁ\\ Cuwn 1-1
= = T 2
— || — ] T 2| | ST | G — % o
# = =REee= T ; ' Wihe
0 - - i
\2 (& b Ll
\ 3 N — N \\i

Bipdwliwiwwpjwd ynnwwwnt: dnnbipny, phptinjw Ghuwnbipny Gphyurwdpwihn
htidwlp  |wybwywl Yupdwéph opp, ubniwl L 6ndwh (wpnudGbph gnLiwnh
wnwytipwgn)l wpdbpp YniGtlw hbGnbjwy inbupp’

8 bd B?

UnyG qfunid  OGbplujugwé GG phpdwlwhiwiwpdws dbnwnwlwi
Yuiqhwylbph Owhiwgéiwl L wwwpwundwh Ynhunpniyunnpw-ntiuGngnghwluwi
wyl Ywplnpwgnyl wrwGdGwhwinynipyniblbpp, npnlg pwgwhwjndwh 2Gnphhy kL
hGwpwynpnip)niGbbn phdtnybghl uwnbnok| dquwl Shqbp L 0L UpnaniGwlnipnil
nLObgnn phpdwiwhuw)wpwd JubgbuyGbp:

PGplpunplpjwl hwulwGwih & np we wjuop GhuwyG dbYp Gnwwh  dby
nbnwnndws pyne thwy nwpptiph oglnipjwdp b hGwpwynn uintinét| dgnud nulkgnn
phpiwlwhwjwpywd Jubqlbwybbp 04.7:

Uhgjwbg dbe wnbnuiuwjydws thwl Yupdwsplbp nbbgnn YuwGqbwyh phpdw-
Lwpjwonipjwl L wpnwphl nidhg wnwowgwd hwpwpbpwyw nbdnpdwghwibph
thnthnfudwl  ophOwswihnipyniGGsph U, R, 4, 7 wbhlninghwlywG thnybph
hwenpnwlwhnipynilp pepdwé £ 7 GUwpnud:

lNl B,

Tnm = (22)

u I p | q | n |
T i T A
18] /|| o= b =
N[ | -3 | I-I*III_ % it : i
[ [ Hlial & Pl
w H ]
{_ i | - L,I. S | I tH | | 2 I-I.--I‘-I
2 . B SR
_\ Ne. A

I
1
l
I
I
|

4
|

PLpiwliwfuwwpws YuwlgbwyGbph YpnnniGwlnipjuwl wpnynbwdbunnepjwa
hwzduplp Gpw YEGnpniwywl wewigeny waqnnn ubndnn nudh wgnbgnipjwl nwly
hpwywbwgynid £ 7 hwpwpbpnupjwb dhengny:

[ l
I |
I |
I |
I I
l I

R2F2'
NO

N _ No + (1= )R Fy
Ny No

o=+ (-y) (23)

Swppbp Bpypwswthwlywh albp niGbgnn PbnpdwGbph dnnbtnhG
pipdwlwfuwiwpnudlbp hwnnpnbint dh pwih uygpnilGpwhb ufubdwGbp phipywé bG 8
GUwnn:

21
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