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Uyluwnwph wpnhwlwimpimbp

Plwlwl L wlppnyngll gnponliihiph wqnbkgmpjul  hnbwipnyg
Upwpuwmnpub hwppwuwypmi vmbnoyb) t tynpnghwutiv Juwliquafnp Jhéwl: Cunn
wmbintipnui gbnbweptph pwpdp dwlwppuljp fuwunnd £ hnnh onw-9pwjhi nhdhdip L
hwlighglinul Swlwpnyubph phipph 4o Ynpmumbbph: W6 mwpwopltpnud, npntin
gqhnGwoptipl mGLG pupdp Swljuppul b s hwipw)inpymb, nbnh E mGkinud hnnkph
wiuiljuynud b wprynipmd guulp nuelnod GG ny Gpultih:

Whun  vwhiwGuwihwl  hoqughG pbunipuitp mkgng  dwjwunwih
hwipwwbmmpyniingd  gnupumlmbumpjui hbmwgqu  qupgqugnuip hpdGwlwlng
wuydwlwynpjwd t  honph  phpppmipyjul  pwpdpuwgiwdp L Gwlwpnyubiph
Gpuwpfuwnpjud  phpph  wwwhnddunip: Wy Gywwuwlh6  hweibme  hpdGwljoi
ihengiphg dbyp whnh hnnkph dGhnpunhy ghéwlh, mwpudowzpewbih tynnghwljwb
wwjdwlGbph pupbpuygmdG k:

Upqwop  Jhpwpbpfnd B Gwh  Upwpwwmywl  hwppwuyphG, npp
hwGpuynmpywb qymniptippGtph hhdGwlwl pnbdfwpuil B Uunbn, wnugunplud
GupunmulfhG hwulGbpne hwdwp, nwppbp mwppGbphl Junmgdbp &6 hnphgniwljwi pug
L thwly gwdwpniprughl hwdwljpwpgbp: Uwljwg, Geplyunudu opjijuy] b unipybljuju]
wwuiGwnlbph htmbwGpn] gpuig wluwmwiph wpymbu]bnmpnbip owjpwhbn
guon b hwnljuwubu thwl hwdwljupgbphGp:

<< lGwnwjwpmpymbp  Gepluynude dnGwpymd £ dhengunmilbp
guiwpmpnlbph wpfuwnwbiph wpymbwifinmpymbp pupdpuglbpt b hwppuwjwgph
EynnghwljwG Jp&wlp pupbpugbng hudwp: Uwljul, wnwlg pugqdulynniwih L pgpg
qhuwlwl nuniGwuppmpymbibph, ndwp £ wyiiul wpwg L wpiwnwbo
pupbpujwd Yhwlh wepuwhnfnud: Wy woenuing, Gepljugugfuwd wpfuunwipp, npp
Ybpwpbpgmd t  hophgniwlywl  guwdwpmpnlbph  hhdGwlghpipht L gpubg
puonuiGhipht, wpnhwlw k:

Wluwnwiph Guuwwnwyp b fuGnhpGpp

NumiGwuppmpymbiiph  hpdfwlwi  Guwwwlhi L hophgnGwlwG
guwiwpnipyibph wpjuwwmwlpp Ywnwwplim dhengm| Jupguolnpby qpoiiomwhb
opbiph dwljwpnulp gpfunGwjwgwd hnnipnod b pupbpun|ky Jepehlhu Eynnghwljub L
b hnpuwn ] Jhéwyp:

Unwownpuwd Gupunwlp hpuljuwgibne hwdwp.

e phuwpllby GG gudwpnpnibph Juweujwpiwl pununphsitpp b wnpdl GG
npwiig hwpupliwl nwiwlikpp,

o Ytpmoyty G Upwpwwmjwl hwppwduwyph hnphgniwlwi gudwpnipnlbph
hpldGwuinhpibipp L wpgtp GG npwig modwi ninhGhpp,

o G2qpuntip £ hophgniwljpwi gudwpnpnltph wfuwnmuipp dwpbidwmpljuljwi
wlwinghwyh Gnuwlwlm] mundGwuppdwi dipngp L moydkp GG bwyhglngught
putinhpGlip:

i G L

Unwowplwo k.
o Upwpwmjwl  hwppujuwph  wwjpdwGibph hwiwp  dhegudwpnipnuhb
htinwnpmpymGGEph hwyqupliwi Gnuiwlibp,
o guwdwpmprh dmn  gbwlwepbph dwliwpnuih fuqiwl  jwihh  npnpdw
Liquwliwly,



e hnphqnlwlwi ol gudwpnpnh funnnjuilj i mpudwgdh npnpdwG gy,

¢ dheguiwpnipyujhl qlimbweptiph dwiljuppulyh hotigtiwi
duwiwlwljwhwnmwoh npnpdwl Gywloly,

¢ hnphqnlwlwl guwiwpmpniph npugdwl mbwlmppub npnydwl nwGwlh
Yhpwnnuip Upwpuwmpul hwppwdugph weljpu hnphgnGwipuwt gaal) gudwpnpnGhph
huniwp,

o dwphiwwhijuwlwl wlwpnghwjh bGpuGwih  Ghpwedwdp  Upwupwnjwt
hwppuuyph  Uwuhuh  wwpwouwzpowlh  hoppgniwlpwl  quul)  guwdwpmpnibiph
(whiwgqowhl, phwpwpwiwl b pwhwgnpodiwl gnpotipnd dwdwlwlhi poyp mpwd
wli@umpymbitiph pugwhwpnnuip,

e tplpbpnwlh  dhowjuwypnud  gnponn  hophgnGwlwl  guwdwpmpnh
w2 fuwnwph dnpbpuynpiwG tnuwlwlh pupbpuydnuip:

0

Uwnblwlununipymnud Junnmupud mumiliwuhpnpyniGkpp
hiwpuynpnipynil &6 wwihu Swlkp hophgnGulwi gudwpnipnibtph Juwnwjwpiwb
tnubiwy, npp Yuwuwpwhmfh qbpfunfuy] honbpnd snpugiwl Guwjuwmbuwd nhdpih
upuhuywlnuip L Yoqlh mok) wyn wwpwdplph Eynnghwlwl L dhhnpwnhy
hhdGwfulinhplibpp:

Qpwlg  Yhpwnnwip pnyp fuww  Gubk  pwgwhwpnkp  Upwpunjul
hwppunjwypnud Gipljwynuiv gnponn guidwpnipyughG hwdwlwpgtph wiwpyniGun]tin
wzfuwunwliph wwndwnelhpl n plnypp, huy Gnp juomgywopltph hwiwp' fumuwhity
iwpiwgow-htnwumqujui gnpdtpnud hinwqu hfwpwynp ufuwGiphg:

My G Ll Ghplw nu

e hnphqnbwljwi upumntiwnply guiwpmpnlbph hols Lo
htinwnpmpymbGtph hwygwpliwi bpuGulGbpp,

o guwiwpmpnlbph dnn qlnlweptph dwlwpnulh fuqiwl junhh npnptwG
pwliwdlp,

® thwl gudiwpmpniliph funpnjultph wpwiwgdtph npnpdw qwwlp'
nhihwph pwgwljwmppui b woluwmppul wuwpdwiihpnod,

* dhoguiwpnipnuh qtunliwgntph dwljupnulh hebgiw(
dudwliwhwhwnywdh npnzdwi pubwdlp,

e Upwpwujwl hwppwiwiph hnphgnGwlwi twl b pwg gudwpmpnhph
wpfuwwnwlplbph  pwgwhwjyndwi  dhpngnnghwd, wnlw  hhdGwulghpGtph
uwhiwnip L npulg modwi ninhibpp,

¢ Uwuhuh nmwpwowpowlp guiwpmpnltph Epupbpwy dwpbiwmpljuljwi
ll.lﬁl.l.l[m}lll.u _ll’l |.'|I'[I.I.lﬁl.l.ll|l'lll ttqpqﬁnqlu _|]1(i TulinhpGtph [mbﬁwﬁ tuprumﬁnﬁhpn

llmh[iu.llunumpjmﬁmli mumﬁﬁl.uu]xpmpjm.ﬁﬁlmh mplunl[ipﬁhpg hwjwuwmnp GG,
pwlp np juunwpgbp &G phpopughnG mtunpyjub b Gwphiwmpljuljwl wlwnpghwh
hwlpwhwpn gpnypltph, plyybu Gul plwhw wwjdwiibpnd hbnhGwlih L owy
nunuiGwuppnnGbph Ynnihg jumwpgwd ghundGiph hpdwé gpow:

G finy
Upfuunnuiliph  hhdGwlwl gpoyplbpp qbynigyby b6 GplwGh  whowljw
hwidwuwpubh wpfuwphwopmpjub L Gpypwpwinpui Ppulympnbtump
«2pubpjpupwinpyui L Swpnwpughnwlwl — EpypupwGnp i wiiphnih
utiihGwpGtpnud (2011-2012pp.):
G oL
Uwmtiliwfunumpjmiip Punljugud L iwfuwpwihg, 4 qlfuhg,
tiqpuijugnipymbGphg ni wnwewpympynbitphg, 116 wijwindng gpulwngju
guilhg: Upfuwwwlpp ywpwnpud t 145 toh dpw, npnbn phpfwd b6 pum| 20
wiryniuwly b 25 Gljup:

© National Library of Armenia



Uzfuunnuiiph pojwinuinpymbp

Lhpwompimbnd wpfnd Gl wwbiwunuwlwl wlewnwiph pinhwnp
plnipwgpbipp:

Unblwinumpiwl wowehlG gjunii wpdnud E nhuwplynng hhdGwulnph
wubwljubi hudwenn Jepmdngpymip:

Glpwgumiu 1.1-nud GYupugpind b Upwpunywi hwppwywyph wpubiqui
wijwqubh opwhipypupwlwlui L hpnngpwlwb junmgjwopp, unnptipypju hnuph
Alwynpiwl, mnuiinfuiwb L pinGwpwthiwi gnnhGkpp:

Wyu Ghpwgiund widthmpy dlm] wpymd GG wmwppbp wwphGbphl wwppbp
htunwqnnnnGbph  Ynndhg  Quwwpjuo  hbnwjumqupwli  wluwnwiplbph
wprynuliplkpp:

Glpwgnifu 1.2-nud phpymud &G hwppwuyphG plnpny hnqunbuwlitpG
hptifig Yunmguopny b Ganui ki npulg mbnupwzfuiwl Juypkpp:

Glpwginifu 1.3-nud jumnwpduwd | hwiwenn Jipmompymb wnnpbplypjw
opbph nhwdhyuh qupgugiwb, fwulwnpuwybuy hophgniwlwi guiwpmpnibph
PhpnpughnG hmwgnunmpymliph JEpuwpkpjug:

Uwmnptipypju  hpnpuyibwyh  qupgugdwl hhdpp npdp o ppwbupwgh
hldlbp Q- Y%wpuph Ynndhg, tipp Gw 1840 pyhG qpunyby £ wijwquyhl $hpnpipmd oph
wpdiw hnpdwpupuliwl hbmwqnonngpmGitpng:

Uwnptipypjur 9punnt  junmgywopGph phpnpughni  hwpjupyltiphl b6
(ppywo 2.@Ljuph, U.Uwulbtnh, LOhjuskh, U.Utipjuinh, U Lnuibpmip,
L.dbkphghGh, L.Chumnmwyngh, bB.Qwplhh, Udwlwmngh, 2.264nph, b.Lwupbkpgh,
U.UGwGyw6h, UAwquppuih, <Uwpguyuih L wy  hhumwgmnnnGbph
w2 fuwmnw GpGhpp:

Juwnnljuwwybiu  hnppgnGwijpwi  guwdiwpmpnlbph  Jbpuwpbpjuy  Gpuiwlwih
nuunuifwuppnpymbibp &6 Juwwwplp LChkumwlmp, WOLjGhYp, L Mnguwlmip L
mphpltip: 4wy ghwlwlhwiGhphg wyn plwguijunond  wbuwlwi  hhdGwpwp
htinwgnunipynilGtip 66 Jumwpty WLGwGjwip L U Swquppubp:

Znphqniwlpub  guwiwpnipnlbph  hbnwgnniwG  Guywwnwlym]  puyinpkl
ogunugnpdynud &6 Gwbk JwiwbGwlulhg wlwpnghwl L EfEjupuiwi  pwjh
hwpjwpliw vwpptipp:

Apuwlg Gl JEpupbpynud LChumwynh, b.Gwihsh, b.dtplmlh, 4.Upwyhih
L mpppGtph  wpluwnwbplbpp: Ukp  hwlpuybonmpmbnd  wyn  mogpmpjudp
nunuifwuppnipymGGtip &6 Junwpt) LUGwGjwbp, 9-.Uluhpwppuip b L.Ubthpjwuip:

Qfwjywd  hnphgniwlul  gwdwpmpyltph  Jepwpbppuy;  dEdwpwlwly
nwnuifweppnpymGiiph weljwympubp, gpuitg jurwgupiwi b juwemgnuihg htnn
wpyniGujbn pwhwgnpotwl hwpgbphG punjuwpup nzwnpoipymG sh quipdgtp Uy
wwnblwpununipymbGnd thnpd Ewpgnud, hig-np guthm|, (puglbp wyn pugp:

Liiwfununip b n| Gyppywd t  hnphgnGuwljub
gudwpnipnibiph Junwjwpiwl wnwGdh pwnugphsiiph vwhiwidwip L npuig
hwyuwpljujhl bnuGwlitph :

Glpwgnifu 2.1-nud Gmd E gwdwpnipnltph wbuwllbpp L gpubg nbpp
qbipfunGu] hnnbiph snpugdwb ne Eynnghwlut JhEwyp pupbpufbmpe gnpomud: Wiuatin
wpymd GG Gwl Upwpunjwl hwppujuwyph hwiwp: jgnpugiwl nbdhdh wnwGapG
wwppbipp b npuGg pdwjhG wpdbpltpp:
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Glipwgimfu 2.2-nui jnuuwpwliymd £ npybiu guwdwpmpnltph junuodwpiwb
wnwldpi  pwnunphy  Sheguwiwpmpnuhl  hinwnpmpyniiGiph  nphpi m
ipwlwlynipymbp, hGywybu Gwb gputg npnpdwl hwpdwplwihl puGwdlbipp:

Uhwptipm L pwqiwytpm  phpnpuwghnG  dhowjuypmd  mbiqunpwd
GulnGwliuwpgjwo hnphgnGuwlhwli guwdwpmpnibph $hpnpughnG hwjwplih hafwp
(Gwhiwgowhl wpwlhmpluynud puyinpil Yhpuninud 6 Chunmwlymih Gwlynuibbpp:
L dheguwidwpnmpnujhl hinwynpmpnuip wnwowplynui E npnpt hbnbyw) puiwdling.

b, 2 TH,
nputin’ B -6 dheguniwpnipnujhl htinunnpmpymbG £ (0), W -G pibhpnpughnl uldwb
mdglmpymbGi t (d/op), Hy-6 dhegwiwpmpnuyhli hnwdnpmipjwl dheGwljmnul
qbmGweptiph dwlpuppuih 66nud6 E gudwpnpnnud oph hnphgnGh ypw (1), 7 = kh -G
opwwnwp 2tpnp hwnnppulwinpymbi £ (W¥op), & -6 hnqugpmbwh phpnpughwgh
gqnpowlihgl t (d/op), A -G (h =my + 0,67HOJ gnnilivnught hnuph hgnpnipymGG L (d),
Lygy-6 gudiwpmpnh dmn  phwpbupnG  Ynph  Yupmy  dbwhnfudwi  gnnm

hwpwnljwjhl Gplupnipymh E, npp pinpnznud £ wpwowgwd pugmghy Shiunpughnb
nhdwnponipymGp’ Juupwd gudwpnipnh ny unnwpyu hibne hbm @)

W
FH oz & ;#;#Q’L;#i# L

B2
LY. 1 Uty zpunwh phpnpughnt dhewuwph hwyqupljught ufubdw

Uty ptipnwih HhpnpughnG showduwyph phypmd (G4. 1) wnwewplmd £
Lyygy -G npnztip hnbjuwy uwn],
2my,

md

mel = 0,731’?1'2 lg {2)

k !
Gplztpnwih dhowywyph nhwpnud, bpp %:vlﬂ, www Ly, -G Ynpngyh

htinbjwy puliwdlm].
a5

Lugy = 0732 18— ®)
1



hul pp 1< 1—2 <10, wyw Lg, -6 npnzymd E htinljwy wnGynipyudp.
1

k 2lm +
Lugy = [mﬂ + -&%mleaa Ig —(u—'";—ld-"l‘-‘) + MHj| @)

npuntin’ Af gy nundw( gnpdwlhgp npnzynud £ hwwnnty gpudhliiph dhengny:
Gnuptipn yunmgywopny phpnpwghnl dhewjwyph giypnud.

73 0,5
Lygy = 7 Lway e (%)

npukn’ Lwlilll'ﬁ npnpymd b (2) Ywwny, T=kh+k3ym3-G plighwinp
onwhwnnprulpuGnipynifit £ @%/op), 71-6 L 73 -6 hwiwywnwufuwGupwp wowght L
tippnpn 2pntiph gpuwhwnnppujumpymGiipG &6, kj-G L A3-6G wnughlG L Gplpnpn
opuunwp 2kpunbiph hpnpughwyh gnpowlhglbp &6, m -G Gppapg 2bpuh hqnpnipyniGh
L (§), &, -6 tpypnpn, pudwlwpwp tpnp Phpopwghwih gnpowyhgl L (Wop), m -G
wyn 26puh hqnpnipym GG E (), o -6 9ph Ghppuhwlgiwb gnpowlhgl k:

Udbphljuugh ghwnGwljub Fniliwip b Ppuylp wnwewpymd GG dkY ytpunwbhh
nliypmd B -l npnptip htinlguw Juwm].

dkH \Hy +2
T o( 2 mn) )
W

<hdGbim] gpiwwgh ghnlwlwi bnuuwnupunuih hnwgnnnpymGGEph
Ypw, dklzkpunwbh dhewdwyph wuwpiwiibpnd B -h hwiwp wnwlmd Gip hbEwnlgu)
pwliwdlp.

%‘lm +H,) ™

npntbin’ 7-6 gnponG E, npp plnpnpnud £ gwdwpmpnh funpnjulh wnwigphg GEppl
pliywd gpuumup pkpnh hgnpnipymbn:

tliYkny] giptwlwgh himwgnnnn EnGbunp wuannwiptph Jpu, mnkihy
mtfwmn] Chunmwlyndh pwlwdlkh wpudwpwlnpynip, pul  dulnoiGipnod
ppumwnpnuip  uwmwpbng  pwghwy  ghtwnpmpymGGiph  Jpw,  GplpkpuowGh
dhowwypmd gnponn guiwpnipnlbtph hwdwp ipelwlwi nkupm] wmugl) ip B -h

npn2iwl htinljuy puiwdly.
B=VF?+¥~F : ®)

Wyuntin Juumwpd by G htinlgwg GouwlndGhpp.
P P 87lk t, —w(H, -d)] ;
7k, md Wk,
npnbn’ 7 =kh+kym DhpnpughnG Shewyjw)ph pinhwimp 9pwhwnnppulwingpymGi
L (§%p), C-G gnpdwlhhg t' Ywhwwd tpntph PhpnpughnG gnpdwyhglph L
hgqnpnpyniliiiph hwpwpbpwhgnipyniGhg:

B=2
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Upwpwwmywl hwppwiuyph upuydwGitph gliypnud [%: 4...3) € -h npnpdwi

hwiwp uvnwgyhi Ehtnbjwy dnmwdnp Juwp.

c=2,75+0,05£l: 9)
ky

Ghpwgmpu  22.1-md  phpynud GG Ghpjwjpugpuwo pwlwdlbpn]
dheogwiwpmpnujht hEnunnpnipymbGbph  hwpwplpiwi §h pwih opphGwlibp L
unmqilip £ npulig dammpymip” hpgpohlnbgpumnph Jpu wlwmnghwh dhpngm]
nhunmwplpfwo Gpine mwppbpulibph wpympGbpm|:

Glpwqiju  2.3-nud  ghuwplud . gudwpmpnlbph  dnw, jpugmghy
PhpnpughnG  ghdwgpmpuiGibph  wowowgdwl  hbwbwlpm|, gqbwmGwepkph
dwltiplnyph fuqiwb plnypp:

H z & THFTHIN IET & T
AJ?_z

hy

J

< S h
Ul. 2 Swiiwpmpnh dnn gimGwoptiph dwlpuppulp fuqdwi hwpuplughl vjubdwi

LGuwnnwpjw) guniwpmpnh nhiypnud, oquwugnpotinyg “ynwgniph Giph hwjnih
pwiliwdlip, wyn fuqiwé swthh npnzdwl hwdwp unwinad Gip hnbywp wnynpymbp.

hy =1,L" +h? -L: (10)

Ny  Quuwwpuy gwdwpmpgh  ghypmd, wpddbmn]  Chunwimih
umpwiwpwinpjudp b plgniGbin, np hnuph qobph GpjuwpmpniGt wybh 060 £ pwi
nhunwplpng Yhwmh hinunpmpynilip guwiwpmpnhg, fuqiwi spuhh hundwp bpeGwljui
wbupny umwlinud Glp htimbjw puwdélp.

2
”m‘J(i) +nh|2+2h;eT-2nL—fI-: (11
n n

Swiwpmpnh oph punhwlgiwb dEnpbph nniwlwpdwt, jpupupugdwi jud
wpiwwnwlwpiwl hnbwipn] wnwowgud pugnghs fuqiwb swihp Ynpnph hinlgug

Y.
By = Ry » (12)

npuntin’ Ry, -6 guiwpmpnp zpgwwunnnn quh; ptpnp b oph puhwlgdw( Ghnpbiph
dnun untindydwd hhgpuy hjwiwi ghdwnpmpymGa k:

Bwdwpnpnh dnn ghnbwepbph dwlwpnulh fugnudp fupng b dbowliwg, bph
guiwpnipnh hwhwpupd phpoph gpulnynitinphl Juqip vfuwy B plopguo: Un

9



plimpmipymip ulimp b Juwmnwpky Lylipny Stpgwghh wnwowplud
ophliwywihmpymiihg:

Glipwgpju 24-nud pmuwpwlymd £ hnphgnwlwb guul gudwpmpnltph
unpwiwgdh npnpdwl Gnubwlyp, Gitnd ungnjwyh ng phy glwonpyui wwydwihg:
Unynpnpwp wyn wmpuiwgdtpp Gwhnugdbpnud hwpguplymd GG Gkm] Swpupdwg
tiphg’ inhy 19Ywonpyub ghwpnui: Uwljugl hpwlwing gudwpmpnpughi hudwlwpgp
wpfuwmnmd £ pun Gplupmippul gimhnfuwljut Gph mwl L wnp © GGG ny phy
gwompyul upupiwihg:

Jwpjwplh hwiwp phpdnud GG hpypuydihljpugh hwjpnbGh pwwdltipp L
odwlinul Ynpkpp:

Ujumntin ghnwplgmd £ Gwl gudwpnipnh fungmjuwlymd dhohl wpwgmp i
thninfunipymGp oph nhihwph woljwmipyu wwydwGGbpnu:

Glpwgmiu 2.5-md  ghwwplpjnd £ dheguwdwpmpujhG  gwlwepkph
twlwpnpulh hebgiwl duwdwGwlwhwnwdh npnpdwl dEpnnp:

CangmGkim], np hnphgnlwljwt Yumwpyu) guiwpmpnh ghypmd ghwpbupnt
Yynpl hpkGhg Ghpluwywglnmd b Yhuwbhwue (G4 3) L hwpnGh hGntgpugh dhengm]
npmpbyny  ppwn] wwphwlpwd wwolbph dwhbpbup, qbnlwepbph dwhwppuih
hetigiwl dwiwlwljwhwnwoh npodwl hwdwp wnmelind Gip hinbjw) pulwdlp.

_ unB (b~ h,) a3
e
npunbn’ x -6 gpmbumughl 2Epnh epuwunympjub gnpowlhgl t, huly dGwgwd wmunwyhl
GpwlwlhnuiGipp npwo GG GY. 3-nu:

e Fan T Foar b Foa g gy g f )
» A . i S S (& » & » 8 1" %
sl *e /a) IC
i s :} = 5 S TARSES 2/ A b MOE F )
g 'S / . b ] 1. / L] / / /o A:' * / . /
e ' k] . L] b ] . ' »
3 oy oY :E 8. :. o B 7 T W/ E
ik N Tx i
3l aﬂ'mh&/ i
Al ] >
Ul 3 Glinliwepliph dwljwpmuljh hobgiwl duniwiwlpwhwmjwdh hwpjuplpiwi

ufubidiw

Qwpdbpny hwdwldwli dlnd ny Juwwmwppu) guwdwpmpnh ghwypmd  wyny
dunfwfwuwhwnuwoh npnzdwl hwdwp junwiwlp puiwdl hbnbyjw) mbopm].

(o pB (b —hy)
8k(h, —h, X, —h,)
Wn dudwlwjwhwnduwoh npnpnuip punn juplop €, Gpp wihpwdtyn b

hwpljpuynp wwhhG npuglbp GymnGkpp, Gnp Yuwnemgygnn kGptph thnunpulltpp,
Ynidmbpughnb fupudngbpp b owgG:

(14)
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Glipwqinifu 2.6-nud Jhpnidynud b6 gwdwpnipnliph wzuwmwbph hwpwnp
fungtijhmpjul nhwpbp: Gpk hnnl mbGh wiwhwlwi phwlighw (Py > 7.5), wuw
guniwpnmpnliiph wwwmbphl hGwpuynp £ wnwowlw Jujuwpwpuihl dhwgnpymbibp’
unbinobny flugwlnuitip fungnujh funnngnud b gpuputhwgiwt Shnplipnud:

Uwhjwd  npnp  wwdwlittphg, poyubph  wpdwwnibpp, unGwygnpnG
Yipglitp Guunwlm], punpwlgnd GG fungmjulbph &nphpp L junnngGbpp’
wnwowgitipng jpugmghy fugulnudGbp:

flugulinuiitp &l wpwewlind (wl wpiwluwiwli hbnlwipn], bph
guiiwpnipnp quiigmd £ oph nhihwph wwly, hswbu Gwlb wyGnby oph 2wpddwi tinpp
wpwgmpiniiGtph welpwympju nhupnud:

Npwbu hnphgnGwljwl gudwpnpgh fungbijhmpnil Jupnn GG ghun]by nputyg
ufuwy hpnpufihljwlwt hwygwplGipp:

Gppopn _ gifunud  bppmoynud £ Upwpunywl  hwppujuwjpnud  Junmgguwo
hophgnliwlpub Gl L pwg guwiwpmpnlbph Geplw  w)lewmwipwihl Jhdwlp’
npwnpnipjnii nupdlbng  Gwlk  wnwowgwd  hpdGwhunhpepph L gpulg
htmlwlpGtph:

Ghpwgnifu 3.1-nud ghunwplpmd 6 Uwuhuh mwpwowzppwGh <nfumwpwmn L
‘Lnp fvwpptipy hwdwyGpltph hophgnwliwi hwl gwiwpmpnibph wpuwnmwipn:
Pipfnud Gl gupwwghl dwlipwiwul hbnwgnonmpymGibiph wpymbplbpp (Gpbpp,
hG:phpnpuwghnb uldwb sunhp), wyn pymd L gimGweptiph Swljwpnulitph wiymdGtpp:

<nyunwpwwnh wbnudwuh hwidwp wyl ppgwd b Gljup 4-n0d, nphg Gplnd |, np
Phpnpughnt dhowuwpp plpbipuwih t:

Ujuwntin, guwdwpmpnibph dwoeGwih fugwiiwl hbnlwpm), gudwpnipgh
dinn qhnGwepbiph dwlhwpnubh fuqiw6 junhp Juwqdky £ 0,75 : Swiwpnipnibph
wmbnunpiwl JhGwpwpwliul funpmpynilip (2,50) GwjowqowjhGhg thopp £ 1,04, hul
thogwiwpmpnuyhG  hinwynppymbp npn  wbpbpnud 30d-m]  d6o E,  pwl
(whnuntujwd tp: Qpwhbnugiwl yniywlwjwip sh gnpomd b gudwpmppught
hwdwlhuwpgp gubynud & ¢ph 6o ghihwph wwl: FhypbupnG Yophg Gplod E, np
guiwpnpih wluwmwiipp jupduwowhwp Jhéwlmd k:

Ulj. 4 Glanliwgpliph pliwyptupnl Ynph mbupp D-2 L D-3 guiwpmpnbtph dhol
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Puminp sh Jhdwhp Gwl Lnp lwppbpgh wbpudwend: Gph hymuhu-
wpbbpwi hwnjwond epwhtnugnuip, npng swhny junwpymad £ hlipwhnu dlmy| L
qlimGuwentph dwiwpnullitpp guiymd 6 puduwpwp funpmpymGGph gpw 2,1...2,34),
www  hwpuw-wpldnjwG hwndwomd gpwhtinugnuip wwwmpwd  dlm]
shpuwlwiwglbnt hbmbwGpm] hwdwljwpgmd unbnogt) & oph 060 ghihwplbp’ hphilg
puwguuwlju himlawpGipm] hwintpd:

U Ghpwqpumd phpynud GG Gl hwppwjuyph UwplwpupbG, WyGpuh,
Uplwpnyp, <Lwjwlhun b Lowwgynn  mbquafwoebph wl  hwdwlwpgbph
wyluwmwbplbhph  plighwimp  Jhéwlyp:  dpulp wrfuwnmmd b6 hpdGwlulnd
whwpynbuwdbn b gpu glluanp wpumndwnG wikinplp vntindgwo eph ghihwpltpi
h:

Glipwglumd Yw wlgpunupd wyy hwiwlupgbph  epplnmbhsitph L
Al fwpnidwljub (Gwlibph Jepuwpbpyug:

Glipwgny 2-nu puwwpwliynd . Yuwnmgjuwo  hnphgniwlpuG
guwiwpmpnlitiph guiwptgiwi mdglnpjub (mbwynipyuwl) npnpdw i nwiwlp:

Znuwywwmh L Lop  wpphpph wbnpudwueblph hudwp QuzmwhG
nhunuiGiph uyulpm] npopdl) G guiwpbgiwl mdqimpymbitpp L unwgud
thonpymbitpp hwibdwumby 66 wyn minudwubph Gwhwgowihli mdqlimpymGitph
hwiwupunwufuwb wpdtpGbiph htn:

Swiwpmpnh  jnpugdwli  hwumwgh mdqlimpjuli wpdipp npngdmd
htimljw) puGwabm].

_10000-g
th e, L]
Bl ~hy)
nputin’ B-i dhgguniwpnipnuyhl thwunwgh htinwnpnipymG6 €, hy -6 gwdwpnipnh

(15)

wbnuopiwl  funpmpymGi  t,  hy -6 dheguiwpmpruyhG  hnwynpnipjul
YhGwmpnGwlwl dwumd gqnGweptph dwiwpnuih otqpupwyfudwi funpmpymGi k
hwyjwd  hnnh  dwhbpbuhg, ¢-6 guwiwpmpnh  dhunjnp  Gplwpmppulip
hwiwwywunwufuwing whuwlwpwp bphlnniwGh Gpt b:

Midqlimpyul Guwhougdwhl wpdbpp npnzydnud £ hbmbjw) wnlynpjunip

10000 T
D;, = i »
By,  f.+0]125B,

npubin’ By -0 dhoguiwpmpnuhl hinwdnpmpjubG wyl dkompymbG t, np Ynpnplh
wfjuy iwfuwgodh opwliplpuwpwlwlpub hwpuwipljuyhb ufutifwghG
hunfwypunuwufuwbing pulwdbng hwpquplbihe, Gpp wig puiwdlng mipugpdmd GG
wnlju pimpwqpbph Gwjuuwgonul pigmbwd wpdbpltipp:

(16)

4Th, —0,5gB
A (7
q
g =h ptn
Tr==. 1- . 18
2 hz—hl[ By, J U9

Onpugdwl mdglimpymbiitph gruounmwgh L GwjowgowihG  wpdbplbph
pwnpuunnuip  wnwihy £ hlwpwdnpmpymb  qlwhwwmbim  umpw)  hwdwljupgh
uwnuwuwpiwb gnpoplpwgmd wnljw phipnpymGGtpp b ufuwybpp:
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Ujuwbu, <njuwpwwmh nbpudwuh ghypnd  gudwpmpnh  guwdwpbgdwb
thwuwnwgh mdglmpjul wpdtpp 2,5 wiquni tnpp E, pwb Gwjuwgdwhlp: Gw gnyg &
wwihy, np wjunbn Juowdupiwi gopdmd Ywl ympe pwgpnnnuilikp: bpnp,
swuthnuiiipp gnyg wybghl, np gwiwpnpnibpp whnunpjuoe G 1,00 wwljwu
funpnipymGGLph pw, npny huwnjwoGbpnud SheguwiwpmpnuyhG hinwynpmpynmlibpp
1208-h thnfuwpbl wpglp GG 1506 <ppponplimbgpuwnph Jpu wpjwd  hwnmy
dnptipughG  numdGuuppmpymGipmd ufuwp b opnyp wupwd Gwhb  GwhiwgowjhG

thnynui® qlnGweptph pGphpnpughnG uwinuip pigmbGjwd © W =4-10‘3|if0p, huy

W=211-107 W/op : Quiwlwpgnud 9ph weljw phihwpbph Gweh6 wpnbG funuby k:

Jhéwlp hwibfwmwpwp pupdnp EUnp bwppbpnh mbpudwunai: Qjunbn
wyn bpym mdqlmpymbGiph wpdtipGbpli ppwp puwdwlwl dnwply GG (1036/op L
132,1d/op), vwlwjl Gnphg welw Ll Gwhnugdw-hinwhimquipui nbuwhh ujowibp:
QpnulnwghG pEpnh phpnpughni gnpdwlhgp Gwhuwgond pligmbty £ 0,224/0p, huly
inpbijunfnpiwb oglimpyudp wjl unwgby £ 1,20/0p, huly qinGweptiph hGphpnpughnt
ulivw( ywthp W =1,04-10 J W/op - h thnfuwpkb Jipgdb & W = 3,2-10"3&}’011: Ul ihuijn
k, np pptiig pnqwd htnlwlpGhpm] wyy Gpym vfuwiGbpp hofypuglimd GG ppup L
plinhwnip wpymbpnud wvumugynud £ YEnd thopp pugwuwljul wgnbgnipym:

Uju Gpwgunmd wmpnud &6 Gwl hwiweyuwnwejuowl wnuswpympymditp
gwiwpmpnibph wfuwmwiph wpynbubnngpymbp pupdpug i Gupumwljmg:

Glpwgimju 3.3-nui Jhppmogmd E Upwpwnjwi hwppuwydwph hnphgnGwljwi
pwg gudwpmpnlitph wpluunnwipp: Pipjwo &G wwppbp pug hwdwhwpgbph dpu
ginGwoptiph  dwlwppulylph hotigfwl junhp: Uh pwlph nhuwhnpbipnod  wyn
twhwpgulitph nwpbwi nwowiiwi gpuphlibpp (Quiuojwd ghuwhnph qubgbne
Juwyph plnyphg) pipynud GG vnnpl Gwpibpnud (G4, 5 L 6).

Ha ¢
0,2
04 e
2 f/ e —m— N246
0.6 Y
T Rl bl
08 7 e e —%—N779
1 / \' -
/ ~J :K
12 \‘L__
A
14 s \\ -
= __.__,/" /
1,6 .
18
Lonom wvovovEvIE Vi IX X XX wihulitp

Ll.5 Qhmbweptiph mwpblijul muwnwiniltpl pun N246, N409, N756 L N779
nhuwhnpbiph (wnuiljupud mwpuop)
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Hi |

12
1,4 2
1,6 i o il I B TR | —e—N20
e “Y —8— N577
1.8 —a— N443
2 N
s g Db
» | K e -
s / '
% \_._.
26 . %4
28
3
Il WV VIV VI X X X XI wiihutbn

LY. 6 GEnlwepbph mwpbljwl nwnwinuiGhpl pun N20, N443 L N577
nhunwhnpbiph (nenglith nwpwop)

Upwpwwjwl  hwppwyuyph  hnphgnfwlw6  pwg  gwdwpmpylbph
hpdGwfulnhpp Ywupwd t ny dhuylf wyG pwGh htw, np gpulg wbuGhljulw
plimpwqpbipp dbihnpunpy wtuwltinhg wypwh by puddwpup 366G @hnpp funpopjmd,
ko dhoguwdwpmpnuyhl  htnwdnpmpymb), wy Gwh gwlghpn unbndwd 9ph
wmwpwplnyp ghdhwpibph htin:

Uju Glpwgund phpwo &6 gwdwpnippuyhG mwpplip hwiwljwpgbpnud
wrlw 9ph nhihwpGbpp, npuig plnypp L ghihwph sunhubipp:

Ununjtp wihwqunwgling £ wbinh honbiph nengdw6 hwdwp wphbunwlwi
hnnuiyhG wuwnGtyGkph dhengny gudwpnippughG gpkipp hnnh dwibptu pupdpugbn
quiiquowhi mwpwonu unwgwd wpwlwhluwi: Wunbn pipgnd GG hwppuduigph
wwppbp  hudwyplbpnd (0wl wuwwnbbGbph pwlwyp L npwlg  wwnGunny
qlipfunfwjuwgwd nmwpuwopltph dwltpbup:

SwdwpmpnGlph Jpuw Gdwl nhhwpibph wwpudiwi  hEnwynpopmbp
wnwgwpyynud £ npngkp Muwfpnjuljne hnlguw u.ltlwuulpnuim[

@iyl =xy —x —(1- ;,, (xy)-11(x,)], (19)
: ks
[i =—, :_’
npunkn’ x, i, x i (20)

k ; -l opwligph pnymGuiynipymla k i-py Yupfuopnud’

k‘i = w,-C,- R‘. > {2] )
Q
k.= :
i (22)

i,-0 opwligph hunnwlh pipnpyma &,
14
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X2—%
= . 23
ok (23)
npunbn’ hi-G i-pn Yuopgwopnud oph funpmpymia t.
. ai,Csb
= Lo 78 : (24)
82X

W huwmwlpnud phpjwo b Uwuhuh mwpuwowypowbh N: 117 snpuugmghsh dpu
Ywnmgywd ghihwph mwpwodwl Ynpp:

ip = 0,0007

f1s00 1250 1000 750 500 .

LY. 7 Swiwpmpnynud wnwewgwo nhihwph Ynpp

hlywytu tplmd E Gup 7-hg, nhdhwph mwpuddwi pwihp Juqdkp E zmpg
15001:

Muwwmbbpdwli bGploygpp  Ybpuwglbm  Guwmwlyn]  Gwhe bhog  dpwlnnhG
wnwowplmd E nongfwG oph wypwpwlpuwyhi wnpymp L htinn pugunpdmd
guiwpnmpnuyhl eptipn] nongnud Juwwmwpbm Juwliqudnpmipynilipn hnntiph hbnwgqw
wnuljupiwl mbuwblyymbihg:

Onppnpn gifund mpynud | hnphgnGwlpui gudwpnpnlitph wfuwnwipltph
nwnuiGwuhpmip  hpgpnplnbgpuunnph Jpw® Yhpuebing  Swpldwnhljwljwi
wlwnghw)h uljgpmbpp:

Glipwgmiu 4.1-nud pipynud £ hnphgnwlwi gudwpmpnh fulinph modw
dwpidwmhluwlwl wiwnghwih hhdGufnpnuip:

Gplzbpmwh  phpopwghnG  dhpwdjuypnud - gnponn  JulnGwlwpguo
honphgnliwljwl guiwpnpgh w2huwmwlph phivypnd phpnpuwghnb 2wpdnuip nhuygnu k
thwywih L Gupugpymd t hbnlgw) hwymGh hujwuwpmndtpnyg.

4 kih & W, +W 0 (25)
T = + =V,

e oL e R R

d dH

—| kym— |-W, =0: 26)
dx dx

Gph qphlp wyn hwjwuwpnuiGbph hwdwljwpgp JepeGwlpui wékph wkupny
npLt hwlgnygh hwdwp, wyl Gwjuopnp pwqiwwuwmlbn] Ax -Ay  wlipudGhpng,
Imitliwbip.
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hy~hy by =hy Hy - hy
By - kyhe | === == |+ Ay + Ak —— =0, @)
C
Hye iy B ~H s
Ay-k m A L TR SO i S @28)
Ax Ax h

Hj

P4 Py |Pg Pi-3
LY. 8 Lpppnhlnbgpunnph dngbh hwpdwpljugh6 hwignygh uubidw:

Qphilip opp hwpytijpnp hwwuwpnuip hpnpopGnbgpunnph npLt wGnph
hwiwp, npp dhwgywo b hwplwl winpGhphl hhgpuyhlwlwl ghdiwgpnipnGGtpng
(Gy. 8):

Yumnwliwbp hbnbjw) hwjwuwpmndGhpp.

h=h_h ;’3+qﬂ+Hl hl=0, (29)
P11 A3 Pz
Do Sk Hioh
P21 P13 Pz
bPliyubu plmd E npulip hwiwldwb G6 (27) L (28) hwjwuwpnuiGippG: Uy
hwdw GdwinpymbibpG t hhdp GG wwihu hpnh gpubpypupwiwlui pGnipugpbpp
unwgluwd  hwiwywwmwufuwl - dwepnwpwghl - gnpowlhglipm]  wnungply
hhnpnpGunbgpuannph Ypw b umwpby Gufuwntudng nuunidGwehpngpymGGtpp:

Glipwgim 42-md  phpgnud GG dnpbpudnpdwlG  dhongn]  Uwuhuh
wwpwdwypewlp  guwiwpmpnlbph  wpfuwnwiph  muniGwuppiwl  wpymGpp:
Pipjwd bl <mjmwpwwh Lk unp lvwppbpgh minuidwubph pnl ujubdwibpp b gputg
hwiwuunwufuw hhgpndngbith hwpwplGbpp:

dnjuwpwwh  wbhquiweh  guwiwpmpplbph  hwdwp  Jwphdwnhluliwi
wliwnghwih Yhpwndwdp ghumuplyty 56 hnljwg mwpphpulibpp.

l.  Swiwpmpph wbnupgpiwb funpmpymbp dngbh Jpu hwiwepunwefuw oo b
hpwlwl junhhl (2,50) b hGphpnpughnG uGnuip hwjwuwp b plwlw6 ghunuiGhph

16
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mijuiitpm]  unwgjuo W = 2-II-10‘31.UO|1: Lowodwl  wppmbipnd  unwgjud
glnGwepkph dwlwpnuyGtph wildw swip dnn £ plwluwind ypwhwd wpdtplbphi
(6.9 mwpptipuy 1):

2. Clhgmijwd b, np gwiwpmpgh dnn  ghdwnpmpymbGitpp opp G L
qimGweoptiph dwlhwpnuih fugmd jw, hulj dGwgwd plmpwgpbph wpdbplbpp
ponfignud Gl whhnginfu:

QhnGweptiph Swiwpnulh hetigiwl wnwgfud wpynbpitpny] Juwnngjud
ynpp (G4.9 wwppbnwy 2) gnyg k umwghu, np ghwypbuhnG §opp juqiwG ysuhng helinui £
ikippl :shl.l.lliul[l Ju qniquiibn GGwny GwjulhG Ynpht:

A

0,5

1-pl wwnpbijul

| T

o /. \__Z-nn nwppbipwly

25 x, 0
0 10 20 30 40 50 60

Ulj. 9 Hhwypbuhnb Ynpiph nbupl pun ghuwpljjwd nwpppulGiph

Lnp howppbpnh  guwidwpmpnuypli  hwdwlwpgbph hwdwp  dogbpudnptighu
plnniGyty & = 022d0/p (pun  Gwjuwgdh), huly hGEphpnpughnG uldwG ,uthp’ pun
nuznwghG ghnnuiGhph 3 =1,08:-1020op (pun Gwhiwgdh W =32:10"4/op ): fulinph
puddiwl wprynGpmd glinGwenptph Swljuppuyitph wiydwb ywihp 2,3 wiqud wybkh
thnpp GG, pwl pwlwlind juuudlipp: Fwm himlabp E wyl pwih, ap gpmiGuwjhb
2tipunh Phpnpughuwgh gnpowlhgl hpuljwinud wjih §60 E: <hnpnplumbgpumnph gpuw
wju mbquiwuh guwdwpmpnitph hwdwp moyb £ tyhqisquyh fughp L unwgyt t
ky, = LW/op : Uju gliypind qhmGweptph dwhwpnulibph wiymiaiipp’ plwlwind b
dnnbith Jypw, ppwphg wwppbpgty GG 6...8%-m]: W thopp ptinnuip unwgyby £ owyl
hwlqudwiph 2Gnphpy, np hwdwljupgh Gwhnugonud weljw Gpyme hpkgnuiltph Ypuw
hwlwnhp wqnigmpymb mkgnny, pnpwqptph (k-6 L W -G) wpdplbph upuwlitpt
wjunbin hpup skqnpwgGnud GG:
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Upwpwnjwl hwppuwypnid hnphgnwlwi quuly L pwg gwiwpmpnlibph
Jwuw  wfuwwnwbph, Suwhwpnyubph  wlnGuwlupgud nnngiw,
puqiwphy dyGwpnowlwl Gulibph welwmnpwé, b Gl pulwi n
wlppnynglif wy] wwwGwnlph htnbwbpny unbnoyby b wwgGuuagugh
qtintyningpwljwil YhGwly, npp wwhwemad k hp hpwnwyy jmdnudp:
<nphgniwlub gudwpnipnitph wpuwnwlpp Juewdwpbm U Gplwpwnl
dudwlwlwzpowlind ympwgiwl ntdhdp wihuhw6 wupwhngbm hwlwp,
whpwdtpn b Gqphn npnplj Junuwjwpdwl wewGdp pwnunphslitpp L
ywhwywlby  nppwlg  Gopiwwpfuyhf  wuydwlibpp:  Ypubp b6
dhoguidwpmpnuyhl  htnwdnpmpynilGhpp, gwdwpmpnibph wbnugpdwt
funpmpymbip, snpugdwl  Gopdw6, gwiwpnipnibph  Guywnwiwhwpiwp
npuiwghdp, gwiwpnipytiph dnun qlnbweptiph dwywpnuih fugiwb swihp,
opudwolud mwpwophg qhinGweptiph hbinwgdwl oujunpdug
duiwlwlywhwngwop, guwiwpnmGph wohwunwipibph wowGdh fungth
wwppliph wwywhnympymbp, jnpwgnn wwpwopltiphy hwwpgud eptiph
wifuunhwl htinwgnuip ppGuwhnu jwd dhfuwGhlwlwi bpwGulng, pugunby
epplnmbhylbpnd  oph  nphdhwplbp, fjuunp] wwhywil)] hwiwlpupgbph
wnwdhl wwppbph nupnudhg Pnppiwi Gnpdwnpgwihl wwyiwGibpp:
Unwowplmd & dhegwdwpmpnuypl  htnwynpnipyniibpp 6k L
tplpbpowlh  dhowwypiph  ghwypmd  hwpqupyp LU .Chumwynih
pwlwdlbpny, npnip Upwpwwjwi hwppwfwyph wwySwGibph  hudwp
nwihu L6 pwjwpwp wpymbp: Wn hnunpmpymbGbpp §kY pbpowih
wuwjiwlibph hwiwp wowowplpnui £ npnplp Gwl  omgfuwnouowih
pwlwdlng, puy Gplpbpnwlh  wwpiwibph  ghwypnd  dkp Yondhg
wnwwnlpnn puwiwdlLng:

Swdwpmpnlbph dnn  qnGweptph  dwlhwpnuih fuqwG swphp, npp
nunuijhnptl wqnmd & snpugdwl Gnpdwgh dLbwnpiwG Ypw, woweuplpnus
t npnyt unwgywd (10) b (1) pulwdbbtpng:

Unwowplymd &t guwidwpmpnuyhG  unqnuilyph  hhgpunfihiwlw
hwowplltipp Ywnwpty ppuig dwulwhh glwonpywi wwjdwipnud’
Yhpwntim] 2.4 EGpwqifunid phpwd dpnghljwi:

Onpugynn L gpwowdlwd wmwpwopltpmd 9pwhebligiwl wlngnipynibip
wnwgwplpmu E npnpty (13) U (14) puGwdlbpny b whpwdbtpnnpjub ghupnu
dheguiiwpnipquyhl hnwynpnipjwl wpdtipnud dinglt) hwlwuywmwojuw
thnthnfunipymGGbp:

<nphqnGwlwb thwy gudwpmpnph thwunwgh b Gwhiwgdwh6 snpugdw
niiwympymGGtph dhole welpu 6O fugnuip gnyg t wwihu, np g
Ybpwpbipjw) junwpjwe Gwhiegdwghl, 2hwpupuiwi L whwgnpotwl
w2 uwnwlpGpnd jwb mp pipwgnuiGhp: UweGwynpuybu, dnnbjpuwghG
nunuiGwuppmpyniiGiph wpymbpmd wwpqyby , np 2nfuwwnp L Lnp
luwpptipnh nbnudwubph Gwhwgdtpnd ufuwy 66 npnpqwd qpniGunw)h
epbiph paphpopwghnt uGdwl jwihp b wyy 2punp phpnpwghwh gnpowlhgp,
hul <nfunwpwinh ninuiwumd guiwpmpybpp hwenwgh wbnunpjwo Li
iwfuwgqowghGhg 1,0 § wwljwu fjunpnipymGGbph Ypuw:
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Pwg  hophgqnGwlwi  guwdwpmpyibph  Jpw  wpwd  wphbunmwlwi
wpgbpuyuniipdwl hinbwlipn] wnwowgwd ghihwph Ynpp wnwewplpynud
E Qunmglp Mudindulm hunjwuwpiwG dhengm| L gpuw oglmipyjudp npnpty
Giwl ghihwph mwpwodwi suhp b gipfunfwwgwd nmwpuoph dwibpbup:
Pwqiwtpn Shpnpughnb Shewwpmy gnponn hnphgniwljwi gwdwpnipgh
wuwwnwlipp dnnbjuwnpbijhu phpnpuwghnb pugnigh; phiwnpnipymtp wtnp
E hwwplyby wylwbu, hisube wpdnod bkl phpnwih Showduyph nhuypmad:
Unnlith Jpw gpubippupwiwlui pmpwgpbph wpdbplhipp npngbne hwdwp
Ewhqlinquyhl (thGnpunipuyh) fulinhp nidbihu, w6 ghuwplib) npubu nughn
fulinph pmomuiGtph wpp:

. Upwpwwnjwl hwppuwduyph hogtiph  dbjhopwnpy] h6wlp  wpdwnwybiv

pupbpufbpn, wnulwped hogbiph pugnuip wujwhnjbo b gpuig wepugu
wipuljunuip Julfubng htywbu Gwb hngbiph b pGwlpudwptph Eynpnghwljwi
fulinhpipp mOLtm  hwiwp wlhpwdtipn E hhdGmjp  JEpwljunmgly
hnphgqnliwlwG  thwl guwiwpmpnuhG  hwiwluwpgbpp’  wwwhnbm]
gphbinwgiwl plplwhnu Juwd dhfuwGhljulpwi Shenglbpp: Unwowplpmd t
wl htnghtint (tpwglb] hnppgniwlhwi pwg hwdwlhuwpgtpp’ ppwip
thnfuwphétiny hultpny:

Umblwfunumpjul ptidwjm] hpuumwpuwipb b6 hnhGulh hbnlgw) wpowmuGpGhpp.

L.L.ULhpjwi, U.U.Ltgwl. Upwpuwpub hwppujwjph hnphgniwlpwi pug
guiwpnipnltph npny hhiGwhilnhpbp: Sinbljumywlwl niuinnghwibp L
Junwuwpnul, GplauG-2011, N:6, te 269-281:

L.L.Ukthpjwi, U.U.Lbapwb, U9 Unjuli. Uhpguidwpnippuhl giwmGwepkph
dwlhwpnulyiph  potigiwl dwiwlwlwhwmjwdh npnpdwl  Gpwlwl;
Stintjwnjuwlwl wkulnmnghwbp b junwijwpnd, Gplw6-2011, N:7, b 242-
247:

U.U.LLywl. Uwuhuh wmwpwowpewlih hnphgnwlpub diul gudwpnipguhG
hwiwlwpgtph hpiGwlulnhpiph dwuehG / Ugpnghnmpyml  ghunwljwb
wiuwghp, Gplw6-2011, N:11-12, k9 605-610:

L.L.ULjhpjwi, U.U.LGgwi, WL Nognujui. <ophgniwlwl gudwpmpnibph
wfuwnwbph munuiGwuppnuip dwplidunnhjuljwi whwpghwgh nuwbulng
/' Ugpnghunnipymil ghnwljwb wiuwghp, Gplw(-2012, N:1-2, ke 80-85:
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KEJIH CAPKHC CAMBEJIOBUY

VIIPABJIEHUE FOPHU3OHTAJIBHBIM JIPEHAJKOM H NPOBJIEMbBI B
APAPATCKO# PABHHMHE

PE3IOME

Huccepranponnas paboTa noceAleHA PelICHMIO HEKOTOPBIX 3a]a4 YIpaBjeHHA
FOPH3OHTANBHBIX [peH M aHantu3y HuX npobnem B Apaparckoit paBuube. [lposejenst
HCC/IE/IOBAHHA, HALIENICHHBIE HA YITyYlIeHHE DKOJIOTHYECKOT0o W METHOPAaTHBHOIO COCTOAHHUS
PaBHMHBI TIyTEM YNOPANOYEHHWA YPOBHA TPYHTOBBIX BOX 3€MEllb C MOMOUIBIO
FOPH3OHTATBHBIX JIPeH.

B umerommixcs  Teopu  (uueTpanMM  MHOrOMMCJIEHHBIX  pabor  mo
(HILTPAIMOHHBIM PacYeTaM NOPH3OHTANBHBIX APEH He 06palleHo JOMKHOIO BHHMAHHS Ha
BONPOCH HX YNPaBleHHA, HMEIOIIHX BAKHOE 3HAYCHHE /UIS OCYLIECTBICHHA HA MECTax
3a/1aHHOrO PeKHMa OCY LIEHHS.

B pannoii pabote ycTaHOBRJIEHBI OCHOBHBIE COCTABJIAIONIME 3TOrO YHPaBNeHHA H
JIaeTcs METOMKA HX pacyeTa.

HMcnonb3ys faHHble HATYypHBIX HAaOmMOAEHHWH H MOZENBHBIX HCCIIEA0BAHHIA,
NPOBEICHHBIX HA THIPOMHTErpaTope, BBIABIEGHO, YTO /UIA pacueTa MEXKIPEHHOTro
PACCTOAHHMA B YCIOBHAX ApapaTckoii paBHHHEI Donee nenecoobpasHo NPHMEHATH (opMy bl
B.M.lllecrakopa. 3aech BeckMa NpurojHa Takke QopMmysia, NOTYHEHHAd aBTOPOM JUIA
CHCTEMATHYECKHX JIPEH, 3A/I0KEHHBIX B JIBYXCII0HHOM uisTpyIowei cpeje.

Pazpaborana meTtoHKa onpejeneHHs BBHICOTHl BBICAYHBAHHA TIPYHTOBBIX BOJ,
BO3HHMKAIONIAA W3-3a pPe3KoH aeopMaly¥ JMHHM TOKOB Y Imesiel JpeHaXHBIX TPYO,
HECOBEPIICHCTRA IPEH H 3aTOpa THX LIeNeil.

IpeanaraeTcs MeTOJMKA ONPEAENEHNs 3HAYEHHA wenecoobpazHOro auamerpa
JIPEeHAXHBIX TPYO NMPH OTCYTCTBHH MOJANOPA M NMPH €r0 HATMYHH, HCXOJA W3 00A3aTENLHOIO
YCJIOBHA HENOTHOr0 HAMOJHEHHs ITHX TpyO.

B Apaparckoii paBHHHE rOpH30OHTA/IbHBIE APEHbI, 0COOEHHO 3aKphiThie, paboTaloT
Kpaiine He3()eKTHBHO, YTO J0KA3aHO MPH ONpejeieHHWH 3HAYeHHA HX (hakTHUecKOol M
pacueTHO#H (NPOEKTHOM) OCyHTeNbHOH cnocofHocTy. [IPHHUMNIEL ITOT0 MOTYT BO3HHKHY Th
M3-3a OMHOOK NONMYMEHHBIX GNPH MX NPOEKTHBIX, CTPOHTENBHBIX M IKCIUTYaTAIlHOHHBIX

pabor.
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AHalH3  pesyNbTATOB HATYPHBIX J@HHBIX H  MOJENBHBIX HCCIIEIOBAaHM,
NPOBECHHBIX HA 3aKPHITBIX FOPHIONTAIBHBIX OCYUIMTENBHBIX cHeTeMax c.c. Opramara u
Hop Xapbepaa ApMasMpCKOro Map3a, BRIABHIH: KpPOMe TOro, 4ro ofe 3TH CHCTEMSbI
HAXOJATCA MOA OOMABIMM NOANOpoM (IKCIUYTALMOHHBIN HEMOCTATOK), HMEIOTCs o
HEAO0CTATKH MHOINO Xapaktepa. Tak, rayOMHA pacnoioXeHHA TOPH3OHTIBHBIX JPEH
Osramarckoii cucremp Ha 1.0 M menbme npoekTHoH. IIpH NpoexTHO-H3IBICKATENLHBIX
paboTax HEBEpHO ONpEJC/ICHbl 3HAYCHMA HH(UIBTPAIHOHHOIO MHTAHMA TPYHTOBBIX BOJ.
Ora xe ommbka jgonymwena n B npoekre Hop Xapbepackoit ocymHrenbHOH CHCTEMBbL.
Kpome storo, 3jech HeBepHO onpejeneH (B naTh pas MeHsiue) koxpduunent QuabTpauun
FPYHTOBOTO  BOAOHOCHOrO  ropusoHta. JIna  BBIACHEHMA  HMCTHHHBIX  3Ha9YEHHMH
MHUIETPALHOHHOTO NUTAHKA U Kod(uiMenTa GUABTPAIHN ITHX OCYLIHTEIBHBIX CHCTEM
Hd THAPOHHTErPATOPE, METOAOM MATEMATHYECKOH aHalOrMH, pelIeHbl HECKOIbLKO
SMHCHO3HBIX 3a7a4. AHAIN3 COMOCTABIEHHS HX pE3Y/IBTATOB € JaHHBIMM HATYDPHBIX
naGmojeHnii  JaeT OCHOBaHHE /Uil YTOYHEHHOro BhIDOpa 3HAYEHMH OTMEYEHHBIX
1napamMeTpoB.

Ha ruapounTerparope ropH3OHTANBHOTO  JPEHaXka, PACIONOXKEHHOIO B
ABYXcCroiHoH (uabTpylomeH cpele yTOYHEH MeTO] ero mojenuposanui. Jlokasano, wro
pacueT IHAPaBIAYECKOro CONPOTHBJIEHHA MOJE/IHPYEMOro JIPESHAKA HE 3aBHCHT OT 4HCHa
BOJIOHOCHBIX FOPH30HTOB (PuILTPYIOLIEH Cpeibl.

B 3akmodYeHHe OTMETHM, MTO Ui KOPEHHOrO YJYHIIEHHS 3KOJIOMHYECKOro M
MEJIMOPATUBHOIO COCTOSHHA Apaparckoi paBHMHBI HeOOXOAMMO MEPeCTPOHTHL MOYTH BCIO
CEThH 3AKPHITEIX MOPH3OHTANBHLIX APEHAXEH, 3 OTKPLITYIO CETh ¢ HEYAOBJIETBOPHTETLHEIMH
TEXHHYECKUMH XapakrepucTukamu (mwernybokxoe pacmonoxeHuwe apeH u  Oomsinoe
paccTosHMe  MexJAy ~ HHMM)  NOCTENEHHO  3aMEHHTh  IIYOOKMMH  3aKpBITHIMH
rOPHIOHTAILHBIMHE JPeHAMH ¢ 0653aTeIbHEIM OTBOJOM COOHPAEMBIX BOJI ¢ METHOPHPYEMBIX

TEPPHTOPHIL.
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QELYAN SARKIS SAMVEL

MANAGEMENT OF HORIZONTAL DRAINS AND THEIR PROBLEMS IN
ARARAT VALLEY

SUMMARY

The thesis is devoted to solving some problems of horizontal drains and analysis of
their problems in the Ararat valley. There have been carried out researches aimed at
improving the environmental and reclamation state of the plain by way of improvement of
the groundwater level of the land with the help of horizontal drains.

There are numerous studies on the theory of filtration calculation of horizontal
drains but they haven’t yet paid proper attention to the issues of their management which is
of great importance for implementation of the given drainage mode on the site.
Hereinafter in this paper we establish the basic components of this management and a
method of their calculation is set forth.

By using data from field observations and model studies on the hydraulic
integrator it was found that for the calculation of the inter drain spacing in the conditions of
the Ararat valley it is more expedient to apply the formula by V.M.Shestakov. It is also very
suitable to use the formula obtained by the author for systematic drains laid in a two layer
filtering media.

A method for determining the height of groundwater seepage, resulting from
abrupt deformation of the pipelines at the slots of drainage pipes, drains imperfectness and
clogging of these slots was developed.

A method of determining the value of appropriate diameter of drainage pipes in the
absence or presence of supports is proposed. This method is true on condition that the pipes
are not fully filled.

Horizontal drains in the Ararat valley, in particular closed ones, work very
inefficiently and that was also found out when they defined values of their actual and
calculated drainage efficiency. This inefficiency may arise because of the design,
construction and operational errors.

Analysis of the field data results and modeling studies conducted in closed
horizontal drainage systems of the villages Ovtashat and Nor Kharberd in Armavir region,

revealed the following situation: besides of the fact that these both systems are under great
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backup (operational deficiency), there are other flaws of other kind. Thus, the depth of the
horizontal drains Ovtashat system laying is 1.0 m less than it was designed. They incorrectly
identified the value of infiltration feeding of groundwater when implementing design and
survey works. The same mistake was made in the design works of Nor Kharberd drainage
system. In addition, there is wrongly defined (up to five times smaller) coefficient of the soil
aquifer filtration. To determine the true values of infiltration feeding and filtration
coefficient of the drainage systems on the hydraulic integrator there were solved several
solutions of epignosis problems caleulations with using a mathematical analogy. Analysis of
their results comparing with field observations gives basis for refined choice of the cited
values of the parameters,

To study the hydraulic integrator of the horizontal drainage, located in a two-layer
filter medium they have specified a method of its simulation. It is proposed that the
calculation of hydraulic resistance of the simulated drainage should not depend on the
number of the filtrating aquifers.

As a conclusion we should note that for the radical improvement of the
environmental and reclamation state of the Ararat valley it is necessary to rebuilt almost the
entire network of closed horizontal drainage and the open network with poor characteristics
(not deep drains and great distance between them) is to be gradually replaced with deep
horizontal drains closed with mandatory withdrawal of collected water from meliorated

territories.
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