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UStLUNUNRE3UL CLAKULNAR ALNNMIUGHME

Ujuwwwuph wpnhwlwunyeyniup:  LhpYuynwdu - gyninununbiuntgyw,
wpryniwpbpnpyw, Yugunwiht Yuwphpubph pwywpwndwu W munbuntiwu wy
puwgwywnubtipnud wybih £ dedwunid oph ufwnmdwdp ywhwugwpyp:

£ onwiht wwownubipp uwhdwuwdtwy Gu, huy npwig pwotudwdnieniuu
puwn dwdwuwyh b tnwpwdph fuhun wuhwywuwpwswih £ W niuh Yupguynpdwu
hpwwnww wuhpwdbownnieginiu:

Uwlybipunipwiht hnuph JGpwlwuquynn wwownubpp Yugdnd Gu dnun
7.2dpn.03, nphg wnunbunigjwu dby oguiwgnpdynid k onipg 2.3dnn.d3-n: Ujuhupt'
gbinnbph puwlwt hnuptiph Jupgwynpnwip Juwwpynwd | wupwdwpwp swihny,
nph  hbinbwupny dwybplniewiht hnuph 65%-hg wybiht  wwpwoughly  dunyg
htnwunud £ hwupwwbwnygywt wwpwdphg, npp opwuwlwy Bpyph  hwdwp
wupnyuwuwpth b Uwybplnygwiht hnuph Ynunwldwu b upguynpdwt hwdwp
wuhpwdbon £ qupl wwp opwdpwpwohtnipjuup, npp phtwtvwlwu  dGd
ubpnpnuiubp £ wywhwugnid:

Upwpwujwt  nwowh  hnquuwpwdpubph  nnangdwt  hwdwp  opp
wwlwunpnp Gplwp wwphubp pugynd £ Ulwtw Gh optinh wwwnutiph hwagh:
Uwlwiu opp  dbGdwpwuwly pwgenniwt  hGwnuwupn [Bh  dwlwpnwyh
owpniuwywlwu hobignwit wnwewgpb] £ EYyninghwlwt wnbiwun, npp Ywuubnt
hwdwn ubplwjnuu uwhdwuwthwydb) £ Bhg oph pwgenniwu dwywip: Ldwu
wwpdwutubpnwd  dGdwgby £ unnpbpypw opwhu wwownpubiph  ogunwgnpddw
wuhpwdbownnieniup:

£L-nd unnpbpypjw opbipp hhduwywund Ynunwlyjws Gu Upwpwinjw
nwownwd, npnug  wpryniwybn oguuwgnpdndt nith wnwetwlwng
Upwuwynieniu: Nwniduwuhpnieniututipp gnyg Gu wwihu, np Upwpwwnjwu nwownh
unnpbpYypjw optiph wpryniwwybn oquwgnpddwt b uwnwdwpdw ptwgquywnnud
Ywu fwlwu phpniegyniuubp:

Ttwownh  uwnpbpypw opbipu oquiwgnpdynid Bu nnngdw,
opwdwwnwwpwpdwl, dYuwpnidnipjuu, fudbint Yeugunuwiht, wnbuthuwu W
wy Uwywwwlubpny: Unnpbpypw opwihtu wwowpubiph ogunwgnpddwu  hwdwnp
1984p.-hu <& Muwpwpubiph  Mbnwlwu  <wuduwdnnnyh  (MMNL)  Ynndhg
uwhdwuyb § pnywwnpbih opwn' wnwybjwgnyup 51.763%/4, huy dhoht tnwpblwup'
34.7¢%{: Uwlwyu uwhdwudws opwnh unpdp fuwfunyb) b uluwd 2007-2008ppe.-
n, Gpp << Ywnwywpnipyw Ynndhg d4uwpnidnigniut pungpyyt £ wnweuwhbpe
qupgwgdwt  dpwgptph owppnd,  Gpp pwqdwphy  SYUwpndwlwu
nuwnbunipniututph hwdwp wnwug hhduwynpywd hwoyuplyubiph wnwnpbpwjunpbu
hnpwwndbghu U gnpdwpyybight pwgdwehy hnpwwnwugpbp: Hw  hbEnlwupny
nwowinh wpnbqui wjwqwuh opwnwp hnphgnuubiph optiph duonwip thnppwgh
dadwpwtwl hnpwwwugpbp b puwlwl wnpnipubp guwdwpb) Gu, dh ownpp
hwdwjupubp gpyyby Gu tudbine ophg: Pwgh wyn, d4Uwpndnipwu Uwywwnwyny
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ogqunugnndywd opbipp  hbnwgyb|, g4yt Gu npbuwdwiht  hwdwlwpg, hush
htwnlbwupny opowlw hnnbipp gbipfuntwywgb| b wnwlywyb Gu:

dbipnuyw) uunhpubpp ndtnt bW Upwpwnjwt nuownh unnpbipypjw opwiht
wwowpubiph oquwgnpddwt nbkdhdubpp Yuwpgquynpbnt tywwwyny ubpyunidu
Yuwnlnp £ hpwlwuwgubp hnpwwnwugpbph wotuwwnwupwiht hhnpnnhtwdhlywywu
nbdhdubiph nwnwWuwuppnyeyniu, Jbpindngeyniu bW npwug hpdwu Jpw' gpwnh
Yuwpgwynpdwut nuinnyuwd dhongwnnuiubiph dpwynud:

Uwnbuwfununipjut twywwwlu nt juunhpubpp: Upfuwwnwuph twywwnwyu §
nwnwlwuhpb] Upwpwinjwt nwownh opwwnwp hnphgnutpnid unnpbipynjw onpbipp
dwlwpnwyutipnh hebgnuwiubiph untindjwd hpwyhbwyp, Yuwmwnpb) Jepndniggniu b
dupdwu wulynuwubpp hwuwnwgh ngjwiutph hpdwt Jpw, gnynuygynitu niubignn
wbuwlwu  deennubpny L jwdnwdubpny,  Ywwwpl]  nuonp wwppbp
wbnwdwubpnu gnpdnn W Unp hnpwwnynn hnpwwnwugpbiph hhnpnnhtwdhulwu
hwoJwplutip' gpniunwihu b dupnwiwght opwwnwp hnphgnuubipnd uinnpbpypjw
optiph  dwywpnwyutph  Ywuluwwnbudwu, hnpwwnwugptph  wofuwwnwupwhu
ntidhdubiph wpqwynpdwt, wnunbuwwbu wpnupwgywsd opwn hpwlwlwgubint
hwdwn: <pduwynpbp Upwpwinwu nwownh wnwudht nbnudwubiphg nnngdwu
Uywunwyny [pwugnighs opwnh htwpwynpniyentup b pwuwyp:

Upwpwwn  pwnwph U wy  puwluduwptiph  ophtwyny  Yuwnwnby
Yuwnnigqwdpubph hhdptiph ypw unnpbpypjw optiph wgnbignipjwu quwhwwndwu
hwoJwpyubp, wnwowpybp npwug wwonmwwunyejwu dhongwnnuwiubin: Mwnpgb
nwownh puwlwt ybppupwg wnpnipubph opwgpydwt ywwnbwnubpp:

Lwwwnwlhu hwutbnt hwdwnp wnwownnyby Gu htnbyw fjuunhpubnp.

1. Uwnnpbpynw opbiph dwlwpnwyubph thnipnfunipjut juufuwnbudwu
Uwwuwwyny  Upwpwuinjw nwownh  wnwppbp wnbnwdwubiph
hhnpnbpypwpwuwywtu  wwydwuubph  ufubdwjwgnd,  hwqwnplwht
ufubdwubpp U hwdwwwunwufuwt dJwebdwnhlwlywu dnnbih unwgnd:

2. 2pudwunwlwpwpdwt  twywwnwyny unnpbpypju duonwdwihu  opbiph
oglnwgnpdiwt  hwdwp  9pwn  Yunnigywdpubph  pwhwgnpddwu
uywwnwlwhwpdwp nkdhdh hhduwynpnud:

3. Nnnqiwt hwdwp gnpdnn U twhuwgdynn funppwihu hnpwwnwugpbiph
woluwwnwupwiht  nkdhdubph  puwnpnienit bW wpryniiwybn
owhwgnpddwt wwjdwuubph hhduwynpnud:

4. Puwywu b wphbunwlywu gnpdnuubph wgnbgnyeintuhg gpniunwihu
optiph  dwywpnwyh thnthnfunipwiu  Ywifuwwnbudwtu  wuwhnhy
(ndnudubiph unwgnul hudbtubpwlwu Yhpwndwt tywnwynd:

5. Upwpwwnjwt nwownh ptwlw yippupwg wnpnipubiph Gipbph udwqdwu
wwwbwnubph wwpqupwund b npwug Yepwlwugudwt ninhubph
hhduwynpnui:

6. Ywnnigwdpubiph  hhdptiph  unnpbipypjw  9pbpnd  opwljwinihg
wwonwwunnwlwu dhongwnnuiubph hpwlwlwgnu:
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U2luwwnwuph ghnwlwt unpnypep

1. Qup-<wjywott  hwupwdwyph, Updwdppp, Pwnpwdjwuh L wy
wwpwdpubiph hhnpnBpypwpwuwlwy wwjdwuubph ufubdwjwgnuip b
dwptdwwnhwywu  dnnbubph  unwgnuip: W wbnudwubiphg
unnpbipypyw opliph huwpwynp ipwgnighy gpwnh hhduwnpnup:

2. Puwlwu ybppupwg wnpnipubph Gptph thnthntunyeiwt pugwuwljwu
gnpdnuubiph  wwpqwpwunwp W npwug Ybpwywugqudwu ninphubph
hhduwynpnudp:

3. hudtubpwlwu Yppwndwt uwywwwyn puwlwu U wphbunwlwu
qnpdnliubph  wanbigniegniupg  gpniinwihu - opbiph - dwwipnuwyh
thnthnfuniejwt npnadwt wuwhwnhl nnwdubph unwgnidp:

4. Yuwunn hnpbiphg ubipddynn Ynpninwepbiph huwpwynp wanbgnyejwu
guwhwuwnnudp unnpbpypjw hwupwihu optiph hwnwuhoubiph Ypw:

UWjuwwnwuph  gnpéuwljwu  wwuwlnypyniup b wpmyniupubpp
ujupwgpnudp:  Unbuwfununieniund pipdwd Upwpwunjwt nwownh  wnwppbp
wbnwdwubph  hhnpnbpypwpwtwlywt  wwjdwutbph  ufjubdwubpp, npwg
hwiwwywwnwubiwt Jwebdwwhlwlwu dnnbiutpp bW wnwowpyynn nwdnwiubipp
Ywpnn Bu oguwgnpéyt] Udwuwwnpwy hwupwywiptph opwn Junnigywdpubtiph
Uwluwgddwt b wnwyb wpryniuwybin swhwgnpddwt bywwnwyny:

Upfuwwinwupnud Yuwnwnywsd Ybpnidnigyniuupp b hwogwplubipp Yupnn Gu
Yhpwnytip opwdwwmwlwpwpdwu, nnngdwu, huswybu unp opwn hwdwywnpgbiph
Uwluwgddwl, wjuwybu k| gnpénn hwdwlwpgbph  Ynbuwnpniynpy L
wbuuninghwywu hwugnygubiph ytpwywnnigdwu hwpgbpnid:

Unwgyws wpryniupubipp huwpwynpnieniu 5u twhu nwownh hhduwlwu
opwwnwp hnphgnutbpnid gnpdnn hnpwwnwugpbph wwppbp Gipbph wpnwdndwu
nbwpnd - npngti uninpiplpyw optiph - dwlwpnwlubph - hindinfunyegniititinp,
guwhwuwb|  unnpbpypw  opbiph  wwowpubph  huwpwynp  oguwgnpddwu
pwlwlubpp' pwgwnbin npwug uwwnndp, Yupguwynpb  hnpwnwugpbiph
woluwwnwupwihu  nbdhdubpp U npngbtp unnpbipynw opbiph  2whwgnpdwlwu
wwowpubipp:

Lhnwgnunipjuu  dEpnnubpp: UnbUwlununigjwu dby  wnwownpywd
fuunhpubph NWdwu hwdwp wiuwlwu b dbpnnwpwuwlwu hhdp GU hwunhuwgt
unnpbpypjw opbipp nhuwdhwih  hwynuh  hwdwuwpnwubpp, npnypubpu Nt
opbupubipp: Unnpbipypjw opbiph wprynitwybin  ogunugnpddw  hwpjwplubpp
Ywwwpdty U hwpnuh hwdwuwpnwdubph W mdnwiubph - Yhpwnbihnygywu
depindnipjwu wpryniupubpny' hwodh wnubingd Upwpwwnywt nwownh wwppbp
wnbnwdwubph hhnpnBpypwpwuwlwt wwjdwuubpp:

Upfuwwnwupnud pbpdnd Gu wwppbp ywydwuubpnud W huwpwynp Gpbnh
ntwpnwd  gnpdénn  nt Uwfuwgdynn  hnpwwnwugpbph  hhnpnbpypwpwuwlwu
hwoJwplubipp' npwtg wotuwnwupwihu nbdhdubipp Yupgwynpbnt twwwnwyny:
Wnwhuh dnunbignuip  huwpwynpnigniu £ wwihu  puwnpbp  hnpwnwugpbiph
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owhwgnpddwt wjuwhuh ntdhd, np mbinh nlubuw unnpbpypjw opbiph dwlwpnwyh
Ywunuwywnpgywsd thnthnfunyeniu, huswbu twl pwgwnyh unnpbpypjw opwyhu
ntuntputbph uywnnuip:

Unwgwsé pninp ndnwdubpp dbppnddws b wwpqupwudwd  Gu
ophuwyubtnny: Gnpduwlwt hwoywpyubpp hbpunwgubint bwywwwyny Yuqgdyb Gu
wrynwwlubip b gpwdhyubip:

Nuwanmyuwunipywt o ubpluywgynud: Upwpwunjwt nwownh  wwppbip
winbnwdwubpp hhnpnbEpypwpwuwlwu wwjdwuubph ytpnidnieniup,
ulubdwjwgnuip, dwpbdwwnhuwywu dnnbubph junnignwip b npwug hhdwu Ypw
hnpwwnwugpbiph swhwgnpddwt wnlw fuunhpubph NWdwtu wnwewnlubpp b
unnpbpypjw  opbiph Jwlwpnwlubph  ginthnfunyewt Ywufuwnbudwu
wpryntupubipp:

Ubpywjwgynd b Gwp-<wjljuobit  hwupwdwjpnwd,  Upgudwunnud,
2uppenupnd b w) wbnwdwubpnud wwppbp Gpbph wwydwuubpnud gnpdnn L
Uwfuwgdynn hnpwwnwugpbpnd U npwug  2powlwipnid  opwwwp  hnphgnup
dwwpnwyutph thnihnfunygjwt npnadwt hwpdwplubpp, npnug bwwwwyu £
Ywpgwynpb] hnpwwwugpbph  wofuwwwupwiht ntdhdubpp b Yuwgdwlbpwb
opwjhu ntuntpuubiph wnwyt wpryniuwybn ognwgnpdnudp:

Syt b Upwpwinjwt nwawnh Jtipplpwg wnpninubiph Giptiph thnppugdwt
wbfutwdhu gnpdnutbph wwpqwpwunwp b npwug Yybpwywuqudwu ninhubiph
hhduwynpnuip:

LhEnwgnuinipju wpyniupubph hwywuwmhnipeyniup:
Lhwnwgnunnieniuubp nhwodwplubpt pungplyb) Gu Upwpwmjwt nuownh huswbu
gnpniunwiht, wjuwbu £ pny b mdtn Gupnwdwiht 9pwwnwp  hnphgnutbipp:
Pwunnwgh Gjulytinwihu ndjwiutiph hhdwu Jpw Yuwnwnyb) b nwownnud gnpdnn b
Uwluwgdynn funppwihtu hnpwwnwugptph hhnpnbpypwpwuwlwu hwedupyubp L
unnpbipypjw optiph dwwpnwyutiph thnthnfunieywu Ywufuwwnbunid:

Unwowpyyws dnuinbignudubpp,  hwodwpyph  dbpnnubpp b unwgywd
wprnyntupubpp hwjwuwnh Gu, pwup np npwup hhdujwsd Gu unnpbipypw optiph
nhuwdhywih hwynuh nu pwgqdhgu gnpduwlut thnpdwpynwubinnd  unnigud
hwjwuwpnwittpny b pwuwdautpny: Unwgyws wpryniupubpp hwdbdwwnyby Gu
Bplwp tnwphubip gnpdnn hnpwwnwugpbiph wfuwwmwuph wpyntupnid wnwowgwd
dwwpnuwyutiph thwuwmwgh wyjwiutph htw:

<hEwnwgnnnipjwu wpryniupubpp twhwihnpdwhwywunyeniup:
UWinbuwununypjwu hhduwlwu npnypRubipp ubiplyuwjwgyby Gu
BSwpuwpwwbnnywu b Shuwpwpnipjut <wjwuwnwuh Uggquiht <wdwjuwpwuh
«£GRC U <EY» nu «&hnpwyhyw» wdphntubph dhwgu| uhunnd' 25 wwphih
2019p.-hu L 06 dwjhuh 2019p.-hu:

UwnbkUuwfununiejwu wmuwnpbip pwdhuubipp qbynigyby Gu
«Bwpunuwpuybinnyzjwi b ohtwpwpnipjut dwdwuwlwyhg fuunhpubpp» wudwdp
8-nn U 10-pn. dhowqgquihtu Ynudpbipwuutbpnud, p. Pwendh, 13 ubwwnbdpbp 2017p.
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U p. Mbyht, 24 ubwwnbdpbip 2018p.:
Uwnbuwununipywt hpwwwpulnidubpp: <Gnwgnunnyegjwt wpryniupubnu
nt hhduwlwt npnyputinp hpwwwpwyyb| Gu ghnwlwu jne hnnywdnud:
Uwnbuwfununipjwu  Junmgwépp U édwywpp: Uwnbuwfunuwlwu
wofuwwnwupp wpwnpyws & 114 Eoh dpw, wwpniuwynid £ 24 wnpnwwy W19 ulwp:

Wu  puwnyugws £ ubpwdnienithg, 3 qjfuhg, bLgpwlwgnigniuubphg L
wnwownynigyntuubinhg W 92 wujwunwing gpwljwuniygjwu gwulyhg:

USELUNUNRME3UL KUUUMS PNYULHLUNRE3NRLE

Unwohti  qqfumid  ubplwjwgynud  Gu  Upwpwuwnjwt  gnguynpnipjwl
dhahjwwouwphwgpwlwu  wwpdwutbpp, Gpypwpwuwlwtu YJwnniguoépu nt
hpnpnbpypwpwuwlwu  wwypdwuubpp, huswybu  twl Upwpwunjwt  nwanh
wbnwnhppp, nbht$h whwbpp U Yihdw: Lywpwgpdnu £ nwawnh unnpbpypjw
opbiph dLwynpdwt ninpubpp’ wudwu, sbwynpdwt b pbnuwpwhdwy dwpgbpp:
Unwuduwgynwd Gu gpwnwip hnphgnuubiph pwnlwgnighs dwubipp:

Lbpywywgynud £ Upwpwunywu nuaonh  unnpbipynw opbiph  puwuu’
57.803/, oquwgnpdtiih (hnpwwnwugpbpny)' 34.70%/Y, nwgqdwlwpwlwu' 16.4403/4
L wqquiht  wwowpubpp' 6.460%Y:  buswbu uwl  uwnpbipypw  opbiph
nwuwlwpgnuiu pun hpnpnbpypwpwuwywu gnigwuhoubph W pun wwppubph
npwig ogunwgnpddw nhuwdhlwu:

Ywwwpbiny  twfuyhunwd U ubpluynwu wpdwd  hbnwgnuniginiuubnh
nwnwuwuhpnyginiu W Jepindnugginit’ wwipgdlp , np o uwnpbpypw opbpp
uwhdwidwsé hwjwuwpwlpnnigniup Yuipny  fuwundt) £ nbnlu 2007p.-hu:
Cwdwdwyju 2006-2007pp.-h wyjwjubiph' unnpbipypjw opbiph gnwwpwihu opwnp
Ywaquby £ 36.50%/, 2013pe.-h npnipjwdp hnpwwnwugpbphg hwuwmwgh gniwpuwiht
Bpp Ywadb) k 55.60%/, huy 2014p.-hu punhwung gpwnp YGugdb) £ 78.20%/Y:

dbipohtu tnwphubiph pupwgpnud d4uwpryniiwpbpniejwt pnint qupgugnidp
L Jbpwhuynnnigjwt  pwgwlwjnyeniup  pwgwuwpwnp £ winpwnwnpab)
Upwpwwnjwt wpinbqut wjwqwuh unnpbpypw opbiph swhwgnpddwu nkidhdp
Yypw: Uwnnpbpynw opbiph fuwfundwsé ntidhdny swhwgnpénup hwugbigpty &
huptwowuwpjwunn  hnpwwnwugpbpnd  6upnwdwihu 9ptiph - whbgndbnpwlwu
dwhwpnuwyph  Yupny - wuldwup b gpwtg  whpnyeh gpniiiiwgh gpbiph
dwwpnuwyh hotigdwup, dupnuwiht  opbiph  npwlwu  Gupdwu  nwpwdph
thnppwgdwup, puwlwu wnpnipubph Gpbph wuydwup, YniEYunnpunpbuwdwhu
gwugh gbipdwupwpbnujwoényjwup bW npw hhdbwlywt tywnwyht sdwnwjbintu:

2018p.-ht dbp Ynndhg wpjwd nwnwitwuhpneniiutph  wpryniupnid

wwpqyb k, np ybipp updwd puguuwlwu ugbuwnpny wpnitwyynud £ Upwpwwnjwu

nwownh unnpbpypjw optiph  wuhwoybuyww Ybpwny owhwgnpdndp: Fwonh

wmwppbp wbnwdwubpnu unnpbiplypw optiph whbgndbnpwlywu dwlwpnwlyubph

wuydwu U unpdw| nnngiwtu hwdwlwpgh pwgwlwniypjwt hnmlwupny npn2

hwdwjupubp |phy gpyyt; Gu YGugwnwihu, nnngdwu b w) UGywwnwlubpnyg
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unnpbpypjw opbph wnpniputiphg: Upryntupnud, win hwdwjuptbpnid nnngnidu
hpwlwuwgynud £ Yenunwepbpny' hwugbkgubing hnnh ypdwyh Juwnpwpugdwu b
phippwwnynyjwt wuydwu: Geb utipyw ugbuwpny swpnibwlyyh unnpbpypyw onptinp
owhwgnpdnuip, www YowpniwwYdh npwywu dupdwu tiwpwdph thnppwgnudp,
nph wpryniupnd - wybith 2w hwdwjupubp  Ygnpyybu  fjudbini-ybugunwihu b
nnnqdwl ophg, husp Ypbiph tnwpwdwopswuubph nnngbifh hnnbiph 9pdwu unpdbpp
dtdwgdwup: Ynwnwnh gnpdtip Ubonip-Uluwihé wnpnipubiph funwpp:

Uwnnpbpypjw optiph dnupwninphugh wnlw nhunwgwugh, npw swihnwdubiph W
uinnpbpypjw optiph dwlwpnwlubph thnthnfunyeniuubph (uuwd 1966p.-hg dhus
opu) ytipnwnipjut wpryntupnd wwpgyty £, np wbnh nih nwwnh wwppbp
inbnwdwubiph unnpbpypyw opiph whbgndbwpwlwu dwlwpnwlubph wuynut'
dwutwynpwytiu Ukdwdnp gbiinh wjwquwund gwnuynn Swpnuhly, Sphpnjtinnd,
Uwwaqw, Uluwobu, Lnwwgnn, 2pwnwwn, Ubtdwdnp, <wjlwobl, Upwpu,
Mwuswwp, ULnpwdwng hwdwjupubpnd: LYwgbk] Gu 303 hupuwpwwnpgwunn
hnpwwnwugpbiph whtgndbwnpwywu dwlwpnwlubpp b Gpbpp: Gk 1990p.-hu
hnpwwnwugpbiph Gpp Ywaqdb) £ 6118.6/4, www 2011-2012ppe.-hu wju ujwgb E dnunn
10 wugwd' Yugdbng 604.0)/4:

Uwnnpbpypjw opbiph wuhwpybulwn ogunwgnpdnuwip hwugbgpb] £ uwl
Upwpwwjwt  nwowmh  wwppbp  wbnwdwubpnid  unnpbipypjw opbiph
whbgndbitnpwlwu  dwwpnwlubph  pwofudwu  wuhwywuwpwswihnigjwu
dbswgdwup, wjuhupt' nwowh Jh hwndwdnd nbnh niup unnpbpynw opbiph
dwlwpnwyh hobignid, snpwgnud, huly djnw hwindwdnd' hwlwnwyp, dwlwpnwyh
pwnd&pwgnud, gbpfuntwywgnid b 6whéwgnud:

Gpypnpn qiumd pbpdwd £ unnpbpypw opbiph 9pwin Yunnigwdpubiph
hhnpnGpypwpwuwlwu  hwodwplubph L 2whwgnpdwlwt  wwowpubpp
guwhwwdwu dbennubpp, huswybtu twl uwnpbipypjw optiph ypw wnbutwdhu
gnpdnuubph wgnbgniyejuu quwhwwnwip W hnpwwnwugpbph  wofuwwmwupwihu
ntdhdubph  Ywpqwynpnwip:  Upwpwuwjwt  nwownph  unnpbipynw opbipp
swhwgnpddwu unbndjwdé hpwyptwyp wwpgbnt tywwnwyny nhunwpyyb &
unnpbipypyw opiph gpwin Yunnigywsdpubiph hhnpnbpypwpwtiwlwi hwzqwplubiph
GpYynt dbpnnubp' hwadblyonwihu W hhnpnnhuwdhyulwi:

Ywaqddtp £ nwowh opwn  Ywnnigwdpubiph  wbnwpwofudwt  2powuh
unnpbipypjw optiph hwaoyblznh hwywuwpnudp, npu niup hbnlyw) wnbupp'

AW =a0.+M+®+P—(U+T,) —E,—D—Q,
npntin @-u hnn ubipddynn dpuninpuwiht wbknnwubph pwuwlu £ (@ = 0.9), 0.-u
wwnbwu nbnnwiutph pwuwlu £, M-p nnngdwt oph pwuwlu k, @,-U nnngdwu
hwdwlwpgbiphg $hpinpwghnu Ynpnwwnubipu Bu, P-U' nwpblywu opwpwuwlp, npp
utiphnuph & Gupwplyynwl dugnwiwihtu hnphgnuhg gpniunwihu hnphgnu, (U +T,)'
hnnh dwytiptuhg U pnyubiphg gnidwpwihts gninpghwgnudp, E,' gpniunwihu optinhg
gnnp2hwgnudp, D-U npbuwdubpny htinwgynn Giph U Qy-p wbnwdwuntd gnpénn
funppwihu hnpwwwugpbpny wpwnwdnynn Giph dGdnieyniutbpu tu:
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2pwn  Junnigwoéputiph  hhnpnnhtwdhywlwu  dbpnnny  hwoywplubpp
Yuwwwpynd U dwpbdwunhlywlywu $hghljwih wwpwpnwlhwu hwjwuwpnwiutph
dhongny, npp duwybpyynwd £ nuwownh hhnpnbpypwpwtwyuu  wwjdwuubpp
utubdwjwgnuihg htwnn:

Cwih wnubiny Ytpp upqwsdp’ nwwnh unnpbiplnw epkinh dwywpnwyubph
Ywljuwwbudwy, $hiwnpwghwih  wpddwtu  ophUwswihneniuttpp L hnupp
hhnpnnhtwdhywlwt  wnwuduwhwwnynyejnitbpp  pwgwhwjnbint tywwnwyny,
opwinwn hnphgnuutipnud. $hiinpughwih puwywt hpwyhdwyp ubplujwgyty E
hwoquwplywjhu utubidwih wbupny, npp dbp Ynndhg ppwlywuwgdb) b puwlut
wwjpdwutbph ufubidwjwgdwt dhongny nwownh Gpypwpwiuwlwu pwpwbqubph L
Yupqwoépubph  hpdwu Jpw . Y. Gudhsh wnwowplyws dbpnnnd:  Tw
wpnyniupnud nwawnh tnwppbp nbnudwubph hpwlywu 2tpnwfudpbinp ubpyujwgyt;
Gu snpu gbndhinpughnt uubdwubph wbupny' dhwobipunhg dhtush pwnwobipun (u.
1):

w) p)
9 . W W T
h Hinl o | -
—— S . _ K1

W0

Q v
;,/,(4 Z

2%

H,

WABY.
i 2 [ M2 | K, B i

o |

LY. 1. 2puunwp hnphgnuubph hpnpnbpYpwpwswwu wwydwuubph
ujubdwywgnid
w-dhwobkpwn (nuawnh gpuyhtu mbnuwdwubp), p-GpYokpwn, g-tnwybkpu,
n-pwnwybkpn (quwp Ykunmpnuwwa nbnudwubp) $hpunpughnt ufjubdwubpp
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Puwlwu  hpnpnbpypwpwtwlwtu  wwpdwutbph  upubdwjugnudp L
hwodwpywjhtu ufubidwih hpduwynpnuip Yuwwpdb) £ Gubing wju pwuhg, np
uinnpbpypjw  opbiph  wppnypu  htuswbu puwlwu wwpdwuubpnwd, wjuwybu k|
hnpwuwugph woluwwwuph pupwgpnd hpbuhg ubpyujwgunud b dhwutwlyuu
Phghljwlwu whpnye, nph uwhdwutbpnu dupdwu U Giph pwaotunwip npnayb k
uygptwlwu b uwhdwuwiht ywydwuubphg:

Lbpywjwgyby Gu Upquywun gjninh, SGw-<wyywobiu hwdwjuph, 2wpenup
hwdwjuph, Updwyhp b Pwnpudjwt nwpwdwopowutbpnu gnpdnn b uwfuwgdynn
hnpwwnwugpbiph nyjwjutpny Yuunwpyws hhnpnbpypwpwiwlwu hweywpyubpp:

Ywwwpdty £ own wwpwdpubiph  hhnpnbpypwpwiwlywt  wwjdwuubph
utubdwjwgnid (Shjinpwghwih hwdwlwpgh hwodwplwiht utubdwubph Yunnignid)
U hwdwwwwnwujuwu dwebdwwhlwlwu dnnbih unwgnd: PpJws ufubidwubph
hwdwp  wwppbp  Gptph nbwpnd wwwpdlp  Bu unnpbpyppu opbiph
dwywpnwlyubph  pobgdwu U npwiug wnwybjugnyu pnywwnpbh  hebgdwu
dtdnipjwu npnodwt  hwpwpyubip: <wodwpyubph tywwnwlu £ Jupguynpb
wwppbip  wbnwdwubpnid  gnpdnn b Uwfjuwgdynn  hnpwwnwugptiph
wofuwwnwupwihu  nbdhdubtipp, npnabkp 9pwwnwp  hnphgnuubiphg  wpunwdnynn
wnwybjwagnyu Gpkiph dednieniuubnp, (ndk) nnngdwu 9ph wwlwunpnh fuunhpp
U wwpab (nwgnighs opwn hpwlwuwgubiine huwpwynpnigyntup:

Npwbiu oppuwy pbpdwd £ Upguywun gninnud nnngdwt hwdwnp gnpdnn
hnpwwnwugph woluwwnwuph wwjdwuubipnd unnpGpypjw optiph dwywpnwlyutiph
Ywljuwwbunwip: Swpwdph hnpwwnwugpbiph funpniejniup Yugdndd £ 70...1004,
oninp Ybipgynwd £ pny| Gugnidwihu opwwnwp hnphgnuphg: <phnpnbpypwpwtwywu
wuwjdwuubph uubdwjwgnidihg unwund Bup Gnwokipn $hiunpwghwih dhowdwyp' 2
opwuwnwp hnphgnuubp' pwdwuwsd pny| pwihwughh obpunny (LY. 2):

a | w

To =
LY. 2. Upquwywun qyninp hhnpnbpypwpwiwjuwu wuydwuubph hwajwupyuwyhu
ufubdwi
1-gpniunwghu gpwwnwp hnphgnt, 2-pny; pwihwugbih gpniunmubp,
3-6upnudwjhu gpwwnwp hnphgnt

10



ownpddwl

Lbpywjwgdwd  upubdwih  hwdwp  unnpbpypjw 9pbiph

nhdtiptughw| hwwuwpnwubpu niubu hanbyw) nbupp'

ko 85,
W+m—0(51 = So) = Mo
85,

(em)y (T2 +752) = 22 (5i = So) = w5 0
(1) hwjwuwpnuubph nwdwt ulygqpuwlwu b uwhdwlwht wwjdwuubpu
nibt hawnlyw( nbupp'
t=0, 0<r<ow, Sy=8 =0 h=h, H=H,

i 051 @
t>0, r->1y—0, limr p i (2)

r—>o, §=5 =0:

(1) hwywuwpnuubph hwdwlwpgh (2) uwhdwiwht ywjdwutubph hwdwp
(ndnuiubipp unwgdwsd Gu b. U. Pnskidtiph Ynndhg: Un indnudubipny Yuunwnyb £
wbnwdwuh gpninwiht b duondwihu gpwwnwp  hnphgnuubipnud unnpbpypjw
ontph dwywpnwyubph Ywufuwwnbudwu hwojwplubp hnpwwwugph dby (ry =
0,108d) U hnpwwwugphg r=20,50,1000 hGnwynpnypjwt  Jpw, Q=
50,60, 80,1001/Y bLiptiph W t = 1,10,1000n 2whwgnpdiwu wnunnniejwu ntwpnid:
Cwownlh npn2 wpryniuputip pipdwd Gu wngnwy 1-nud:

Unynwuwy 1
Qpniunughtu b Guynwdwghu 9pbiph dwlwpnuljubph hobgnuiubpp
ro = 0,108 4, Q = 501/U, W = 0.005 1{/op r=201, Q= 50y/y W = 0.005/on
t=1op t=10o0p t =100 opn t=1op t=10op | t =100o0n
Sy, U 5.95 6.79 4.47 So, U 1.18 1.96 0
S, u 5.97 7.00 6.87 S, u 1.20 2.21 2.08
1, = 0,108 1, Q = 1001/y, W = 0.005 1i/op r =201, Q =1001/y, W = 0.005 {/op
t=1op t=10o0p t =100 opn t=1op t=10op | t =100o0n
So U 11.92 13.79 12.55 S, U 2.38 4.2 2.97
S, d 11.94 14.03 14.95 S, u 2.4 4.45 5.37

Unynwuwly 1-hg tplunw £ np, Q = 1001/4 hnpwwwugph Giph U ¢ = 100 op
owhwgnpddwu nbinnnipjwt nbwpnud gpnitinwiht opwwnwp hnphgnuntd hetignidp
Ywqgdnu | 12.554, hul Guonidwihtu opwnwp hnppgnunwd® 14.954:

Updwdhp b Pwnpuwdjwt  wnwpwdwopowuubph  hwdwjupubpnd  unp
hnpwwndnn  hnpwwnwugpbph  wpryniwygbn - wpfuwnwupwiht ntdhdubph
punpniejwt  hwdwp unyuwbu Juuwpdbp GU Ywuluwnbudwu  hwodwpyubn:
Updwyhph tnwpwdwopswuh hwoduplyuwiht ufubdwu ppdwsd £ uup 3-nd:

Unyu  wwpwdwopowth  Uwpgqupw  qninh puwlwt  wwydwuubph
Gluybunwihu tndyujutph hwdwp N1 uwnwpjw) hnpwwnwugphg Q = 50,80 W 100/4
wpunwdndwu Gpbph nbwpnud dwwpnwlutiph hebignwiubpp npnadby &

So" = —2—In=2 (3)

- 2m(km), r

pwuwdaliny, npp hwodh b wnunw hwplwt spwwnwp hnphgnuubinhg oph ubiphnuph
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ddnuyniup’

_ [ (km)ymomyg |

B= \]komoo"'koomo. (4)

Wuwntin mg, ko-U b mgg, koo-U Ytipth b ubipplp peny| pwthwtgtih 2tpnbiph
hwuwniginiup b $hiinpwghwih gnpdwyhgubipu Gu:

&) 6 R -l
LY. 3. Updwyhph wwpwsph hpnpnpYpwpwuwlwu hwjupluwipt ufjubdw
Juwmwpyuy b ng Juwmwpyup hnpwwnwugptph hwdwp
T-gpniunmuwghtu 9gpwwmnwp hnphgnt, 2, 4-pnyp b nudbn Guynidwihtu gpwmwp
hnphqnuubp, 3-pny| pwthwugkh 2t6pn, 5-9pwdkpd wwwpubp,
6, 7-hnpuwnwugp

Uwlwpnwlh wdbuwdbd hebignuip unwgyt) £ @ = 1001/4 biph nbypnid’
So" =13.851: Swpwdph wnwybjwgnyu pnywwpbh  hobigdwu  dGdnieinup
Yuqunud £ S, = 424 Lwuh np dwlwpnwlyh wibtwdbs hebignidp S, = 13.854 <
Sp = 424, www unnptipypjw ontinh wwownubiph uwwnnud wnknh sh niubuw:

Ywwwpyt b ouwnnpbpynw opbiph dwlwpnwyubph  Ywuluwwnbudwu
hwodwplyubp twl wwpwépnd twfuwgdynn ns Yuwwpjw| hnpwnwugptiph
hwdwp (uy. 3, p):

Quj-<wjywobu  hwupwywiph  unnpbpyppu opbipp hhduwywunwd
oginwgnpdynd  Bu  gpwdwwnwlwpwpdwt  tywwwynd  hupuwpwwnpywunn
hnpwwwugptpny, npnug funpnyeniup 46d £ 100d-hg: &nipt wpunwdnynud £ nidtin
duonuiwjhu (wpuinbiqyuu) hnphgnuhg: Ywwnwpyb n wnwnwdéph
hhnpnEpypwpwuwlwu wwjdwuubph ufubdwjwgnid (Y. 4):

PpJwd upubdwih hwdwp unnpbpypju nidtin duonwdwihtu (wpunbiqyuit)
opbiph 2wpddwu hwdwuwpnuwiu niuh hbnlyw) nbupp'

0°H, |, 0%H,\ _ 0H,
a2 (axz + Byz) BTN (5)

npph (Mddwu hwdwp uygpuwlywu b vwhdwlwiht wywjdwuubpu niubu hGnlyw|
wnbupp.

t=0, Hz(x, v, 0) = H,, = const,
12



t>0, rhnrl 2nr0(km)2% =—-Q(t), r=+/x2+y?, (6)
—To
lim Hy(x, y, t) = Hye = const
y—00

(5) hwlwuwpdwtu Mdnuip (6) uwhdwuwht  wwjdwutbph

nbwpnul
unwgyt £ 2. fdjuh Ynndhg, npu niuph hbinlyw) nbupn.
Q Q . 2
S(T, t) = Hze - H(T‘, t) = 4m(km), W(u) = 4m(km), [_El (_ 4:12t)] (7)

I L Py u
e
4
LA L AL LSS / |
3y iy .
p ot ky, Hy
@ - ) - Koo
/ RO S /2 Hyq
4,0 z/ .z I i/\ z . 2
(5> o & \/ | |'. z. o kz, H2
ol N 2| |
T4 7:®
A,

LY. 4. Ywy-<wpjwrbu hwupwywypp hhnpnbpypuwpwtwjw wywydwuubph
hwoqwplwjhu ujubdw
1-gpniutnwighu gpwitnwip hnphqnu, 2,4-pnyy| pwthwugbih s6pnbp, 3-pnyg
Guonidwyhtu gpwnwip hnphgnu, 5-nidtin 6upnudwhu gpwnwip hnphgnu

Stnwdwuh 2 hnpwwwugptph hwdwp (3-3 L 4-4 hnpwwnwugptip)
Ywwwpyby b unnpbpypjw optiph dwywpnwlubph hobigdwt hweqwplutp 1981-

2005pp. dwiwuwywhwwnywsdh hwdwp U wpyb) b Yuufjuwwnbund dhugh 2020p.-p
(uy. 5):

S,d 20
15
10

15.43 1559

1981 2005 2020 & wwrh
B 3-3 hnpwwnwugp

¥ 4-4 hnpwunwugp

LY. 5. Enpwwnwiugpbpnid yhbgndbnpuwu dwliwpnulutph hotgdw
dkénipyniuubptu pun dwdwuwlh
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Cun  Yuwupuwwnbudwt hwoduplubph  wpryniupubiph' dhtusl 2020p.-p
unnpbipypjw opbiph unyu ntidhdny swhwgnpdnudp Yhwugbiguh Gwy-<wjuotu
hwupwdwjph npwlwu Gupdwu Lu 6...70 wuldwu (2005p.-h hwdbdwwn)'
hwunwwytiny +3.14d L +219d hwlwywwnwupuwtwpwp 3-3 L 44
hnpwwnwugpbiph hwdwn: Uyuhupt, Geb swhwgnpdnuip swpnibwlyh Unyu 9pwnh
wwpdwuubpnd b shpwlwuwgyh hnpwunwugpbph hwlwuwihu nkdhdh wugnd,
www dnn wwwgwind  Ynhunwplygh ndin dugnudwiht opwwnwp  hnphgnup
npwlwu dupdwu Ybpwgdwu Gpunype:

Updwyhp dwpgh Rwpenup hwdwjuph tnwpwdpnid pugwwnud £ unpdw
gnpdnn nnngdwu hwdwlwng, npp hwmuwupny pnwwéh dwdwuwwhwnywdnid
gpwugynud £ nnngdwt  oph  wwlwunpr:  Mwlwunpnh  pugdwt  hwdwn
wnwpwdpnud  twfuwwnbuynd £ hnpwwnb] 4 hnfuwgnbigniejwu  dbe  quuynn
hnpwwnwtugp: Nnngdwt tywwnwyny onipp Ybipgynd £ pnyp duonwdwihtu opwnwn
hnphanthg (ul. 6):

LU) npwinwlgpe N2 3npwwnwlgp N3 3npwnwlgp N4

Anpwnwugp N1 Q1> Ql, Q3\ 94 1
o . —> « o — - S e “« o —5 <2
e £ —i b S Sy - ¢ % s =2 o—> —— @
. 3.2 ) 34 @

LY. 6. Quppenup hwiwjuph Jupswlwu mwpwédph hhnpnbpypwpwuwljw
wuwydwuubph hwajwpyugh ujubdwu

w) Swpwéph ninnuéhg Yunpjwspp hnpwwnwugpbpny, p) Knpwnwugpbph

nwuwynpnipjniup hwnwlwugénd
1-6uyniiwghu 9pbiph ulqpuwyuwu Swlwpnuly, 2-6uyniwyhu 9pbiph
duwlwpnwyp hnpwwnwugpbph wjuwwnmwuph nGypnid

I-gpniunwght gpwwnwip hnphgni, ll-pny; pwihwugbh 26pw, H-6ugnidwgphu

opwwnwp hnphgnu, IV-9pwdbkpd okpn

Pnfuwgnbignigjut dby qunuynn hnpwwnwugpbiph 2whwgnpddwt nbwpnud
dupnwWwiht  opwwwp  hnphgnunwd  unnpbipypjw opbiph  dwlwpnwlubnh
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hobignuiutipp npnayt £ hinlyw) hwdwuwpnuwing.

5o = i |81 ()| + T i [ (=50 @
npuntin Qo-U, 7-U nhwwpYynn hnpwwnwugph Gipt nt swnwyhnu k, Q- duwgud
hnpwwwugptph  Gptpu U,  huy - nhnwplyynn  hnpuwnwugphp
htnwynpnyeniuup Gu djnw hnpwwwugpbiphg, Ei(u)-Uu hunbgpwwihu gnigswiht
$niulghwt £ Ei(uw) =—f:?dx, u-u hnuwtpht gnyg wynn hhnpwyhyulwu
nhdwnpnyegyniuu ' u = —:—i, t-U" hnpwunwugph swhwgnpddwu wnbnnnipint k, a-
U nhunwpyynn opwnwp hnphgnuh whbignhwnnpnuywunyejwt gnpdwyhgu k:

(8) hwywuwnpdwu dhongny Ywwnwpybi £ dugnidwjhu opwnwp hnphgnuh
dwywpnwyh pobigdwt hwyduplubp Q = 40,60,80 L100y/4 bGpbkph nbiwpnud
pnwwbh  dwdwlwywhwwnywsh (t = 2100p) U hnpwwwugpbph  Gpluwpwnl
owhwgnpddwtu nbwpnuwl: Pnwwbh opowunwd  hnpwwnwugpbpnud  unnpbiplnjw
opbiph  dwlywpnwyubph  hekgnuiubiph  hwaywplutph - npnz - wpryniupubip
wdihnthwd Gu wn. 2-nud:

Unyniuwly 2
Pnwwéh powiuntd hnpuwwnwugpbpnud unnpbpypyw 9pbph dwlwpnulutpp
hobgnwiubkph vEdnieinutkpp

d Q i E< r So 0 | AS, 6 | S, 0
T Akm ﬁ L 4at 0’ ns 3
Q =401/4
7o = 0.16 3x10° 18.2 5.86
Ta1 = 105 0.006 4.54 1.46
Ts_p = 58 0.32 0.0009 6.44 207 | 1°
Ta s = 56 0.0008 6.55 211
Q =601/4
7o = 0.16 3x10® 18.2 8.79
7, = 105 0.006 4.54 219
Ts_p = 58 0.48 0.0009 6.44 an |V
Tas =56 0.0008 6.55 3.16
Q =801/4
7o = 0.16 3x10° 18.2 1.71
Ts1 = 105 0.006 4.54 2.92
v, =53 | 064 0.0009 6.44 415 23
Ts s = 56 0.0008 6.55 422
Q =1001/y
7o = 0.16 3x10° 18.2 14.64
Ta1 = 105 0.006 4.54 3.65
Ts p =58 0.8 0.0009 6.44 518 | 2874
Tas =56 0.0008 6.55 5.27




Urynuwly 2-hg bGpunw £, np Rwppnup hwdwjupnid hnpwwnwugpbnp
owhwgnpddwu htwpwynp wdkuwdbs Gpp Yuqdnwd £ 801/Y, nph nbwpnud dupdwu
hobignuip  hnpwuwnwugph dbe 230 £ W npp thnpp £ Suodwt wnwybugnyu
enywwnnbih hoigdwu dtdnipjniuhg' S;, = 27.51:

Lwuh np hnpwwwugpnu 6updwu hobignuip Q = 1001/Y Liph nbwpnul
Ywqunid E S; = 28.744, npp dGd £ hnpuwnwugpnid wnwybjugnyt pnywwnnbih
hotigdwt dbdnuejniuhg’ Sz, = 27.50, www Q = 1001/Y bph nbwpnd wbnh |
niubund  duonuwght 9pwiwnwp  hnphgnuph  opwiht wwowpubiph  uwwnnd:
Lhnbwpwp twjuwgdynn hnpwwnwugpbph Giptpp wbwp £ uwhdwuwhwyb) b
ybpgub 80y/Y-hg ny dkid:

Lnpwwnwugph wotuwwnwuph Gplwpwnb dwdwuwlwhwwndwdh hwdwnp
(unwghnuwp  wpddwt  nbuwp)  uwnpbplpw gpbiph dwlwpnwyubph
Ywufuwwbunwip Yunwpyb b hGnlyw) pwuwsuny.

Sy =—2_|p = 9)

npntin Qz = nQ, ry = {/ro " r3_; " I3_5 * r'3_g, n-p hnpwwnwugpbiph phdu &' n = 4, Rp
hnpwwnwugpbiph wagnbignipjwu swnwydhnu k, nph dGdnigyniup unwgyb £ R =
14214:

Uwwpnwlubtiph  hobigdwt  dtdnigyniuubiph hwodwpyh  wpryniupubnu
wdihnthjwd Gu wn. 3-nud:
Unjnwuwly 3
npwwnwiugptpp Gpluwpwnl gwhwgnpéiwt ywydwuubpnd dwlwpnulubpp
hotignuiubiph dkénipyniuubipp

Qs R

3 3 —

Ts, u Qv I./LI. Q' u /Op QZ! u /Ol'l 2mkm lnrs 53' u
40 3456 13824 2.58 1.7

15 60 5184 20736 3.86 45 17.5
80 6912 27648 5.15 23.33
100 8640 34560 6.44 29.17

Unjnwwly 3-hg Gpunw £, np N3 hnpwwwugpnud wdbuwdbd hebtignidp
unwgnu £ Q = 100/Y bLiph nbwpnid (S3 = 29.174), npp dké £ wnwybjwanyu
enywwnpbih hokigdwl dbdnipniuhg (S, = 27.51): Lhwnlwpwp, npwbtugh nkinh
sniublw Gupnuiwiht gpwwwn  hnphgnuph opwiht wwownubph uwwnnd, wju
wwpwgwnd bu hnpwwnwugpbinh Gpbnp swbnp £ gbipwquugbu 80)/4-n:

Gppnpn qiunid ubpluwywgynd £ unnppypw opbph ypw nbfuiwsdhu
gnpdnutbiph  pwgwuwlwu wgnbgnjwt quwhwwnuip b hwdwwwunwufuwu
dhgngwnnuiubiph dowynidp:

Ywnnigwdpubiph hhdptpp unnpbpypjw optipny nnnnwihg ywswnwwubnt,
huswbu twl npEuwdwihtu hwdwlwpgh funpnigywu 6hown puinpnienu Ywwwpbint
Uwwwnwyny wnwewpyyb £ gpniunwihtu opbiph dwwpnwlyubiph Ywuuwwnbudw
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wuwhwnpy ndnud:

huswtiu hwyinth £, uinnpbiplnjw optinh (Jtpuweptinh) whpwghwh gninnud
dlwynpdwt gnpdplpwgp dwlbpuniew|hu optiph gninhwdly, L jwjunyejudp utdw
(hudbhpnpwghwih) nbwpnwd (UY. 7) tqupwgpynd £ hbGnlbyw| hwwuwpnwdubpp
hwdwlwpgny.

ka(hah>+ i (h+m,) = o osxslL
ax\'ox) TV m, M) =Ko sX=h
a dh, k _ o .
ka(hlg)_m_l;(h1+mp)_l’l?' x>1L; (10)

nputin h b hy-p unnpbipynyw optinh dwlhwpnwyubnu U hwdwwwwnwufuwuwpwp
I b Il wmhpnypubpnd, k U k,-u nidbin U pny| pwthwughh obpnbph $hinpwghwih
gnpdwyhgubpu  Gu, w-u hudppwnpwghnu  utdwu  hunbuuhynegniuu £, p-u
opwhwgbigudniejwu gnpdwlgh wwlwunpnu k:

www\'yww

\ \
b I

ok i |

\ ;}gt <t3 @ :

| e
A T
e e A eSS
o .kl /@J i

I(t) % I(t)
LY. 7. Ukpwghwjh gnuinid Epuwoph wnwowgdwu ufubdw
1-wkpwghwh gninh, 2-pny| pwthwghkih 2tpwn, 3-gpniunwyht gpkiph
dwlwpnuy, 4-Gpuweph wnbupu whpwghwh gninnid

(10) hwjwuwpnuwiubpp uygpuwlywu b vwhdwuwhu wwjdwuubpu nubu
htinlyw| wnbupp.

BOD —0, hx0) = hy(x;0) = hy () = 0: M)
~ Oh(L;t) _ 0hy(L;t) Al @Y
h(L; ) = (L;D), —-—=———, W0 =L, p—=—k—0n

(10) hwywuwpndubpp ns gdwyhu Gu, huy (1) Ggpwihu wwydwuubpp'
pwpri: Ywwnwpyb) b hwwuwpnuiubph gdwjuwgnud Ybphghu-Pwgpnyh dbpnnny'
- %h =g, (12)

%_Azhl = @1 (13)

Cwayh wnubny (11) uygpuwyw b uwhdwlwihu wwydwuubpp' (12) L (13)

hwywuwpnwdubph [ndndubpu niubu hbnlyw) wkupp.

h(x) = %(chﬂx —1)- Yo ch(A(U-L))-ch(AD) | @1 (Ct;l(l;z;l " Zsh(:}i)(-;g(lL))] ch(Ax), (14)

1 ch(Al) i
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by () = 2 [ch(A(x — 1)) — 1] + 22 sh(AL)sh(dx) — [ LEEDIL  ertbo MAVSMAD) 1), (15)

ch(Al) P chl)

npwtin

F Fo ok
®o = @1~ Yo, @0 = p +:h:<P1 :hc"'k_,i:lz kmh Yo = (16)

Ubpwghwih mhpnqramd oph owpdnwip F(t) =0 bgpwjhu wwjdw'uh
ntwpnw, npnaynud £ hbinlyw) pwuwésling.

[ = Farcsin [sh(AL) — 22 2 (sh(AL) - o), 17)
npuntin
- MLE = a? +4[(1 - 2sh(AL))a, — ] cosh(AL), (18)
_ UF+ky _w
0= Tkn, » 0T k_hc’

Unnpbipynjw  gpbiph  wdbbwpwnép  dwhwpnwyp  Yihuh  wppnyeh
YEuwmpnund' x = 0, b Ynpnayh hbinlyw| pwtwdung.
_ ﬁch(/l(l—L))—ch(/ll) _ @1 [ch(AD)-1 | 2sh(Al)-sh(AL)].

himax 2 ch(AL) A [ ch(AL) ch(Al) ]

sunnnkpun orh dhgf;?ﬁh;nr;?;gjn;?ﬂhlbﬂlguh h(A)— h(a1)sh(AL)
1(p0 (pOL S L) [c L))-c [ 1 2s ‘S L .
he = L A2 sh(AL) - AL [ ch(AL) 2 ( ch(AL) ch(Al) )] (20)

Unwgywd wnwlhmhu (nsnuwubipp htwpwynpnyeiniu - G wwihu
Ywufuwwnbubi| eny] pwihwugkih otpnbph dwybpbupu wnwowgnn unnpbpypjw
onph  funpnipyniutbiph  ddnyeniutbipp, npnup Ywpnn Gu hhdp  hwunhuwtw]
Uwfuwgddwt wpwYyunhlwnd unnpbipypju optiph puguuwlwu wgnbignieiniup
Ywufunn hudbubipwywu dhongwnnidubiph dpwldwu hwdwn:

Uhongwnnuiubp  Gu  dowlyb] Upwpww  pwnwph nuynt  Ynpgdwt
gnpdwpwuh Pwuwywuh wnbnwdwund gpniinwght opbiph pwpdp dwlwpnuwyu
hobgubnt tywwnwyny: Lwfuyhunw Ywnnigywsd opwhbinwgdwu hwdwlywnpgh uwn
owhwgnpddwtu  hGnbwupn  gpninwghtt opbph hbnwgnud  sh - uwnwpyby
(htnwgunn funnnwlubpp fugwuyby Gu, hnpbipp (Ut Gu, huy wndwywyujwup
gunuynd £ Jpwpwihu yhdwynwi), npp hbwnbwupny Pwiuwywuh wwpwdpnud
nhuwplyynid £ obupbph hhdpbpp W uyniqught hwpybph opwluwnid:

Pwuwywuh ghunyniiutiph hhdpbph  gpniinwht opbipnd  nnnnnudp
ybpwgubint b ohtwpwpwlwu unpdbpny uwhdwudwd funpnigjudp  Ytpghuhu
wwhywiudwtu hwdwp  wnwowplyyt] b Uwjuwgdt] onwywél npbuwdwihu
hwdwlwpg (uy. 8):

Swpwoéph ptwlwu wwydwuubph wyjwubph hpdwt Ypw Yuwwpyb &
npbuwdh hhnpnGpypwpwuwywu hwoywpy hiunpwghwih Yuniuwgwsd swpddwu
wwpdwutbpnw: Npnayb £ npbuwdubiph inbnunpdwtu funpnyeniup, dhdjwughg
htnwynpnipniup, npbuwdh gnwwpwihu Gipp, npw YEunpnuwlwu dwund oph
dwywpnwyh potignuip, dwdwuwlwhwwndwdp, nph nbwpnud oph dwlwpnwlyp
hotignuip  Yhwuth hp uwhdwbwht wpdtipht W ntwpbupwh Ynph nhppp:
<hnpuwyipywlwu hwpdupynd - npnadty B npbUwdubiph wpwdwgdtinp,
Uwfuwgdwihu plipnientuubtpp W opp wpddwu pnywwnpbih wpwgnyeniubpp:
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LY. 8. Pwuwdwuh mwpwédpnid gpniinwyhts gpwinwp hnphgnunwd
twjuwwnbuynn ng yuwmwpyup mhyh hnphgnuwjw onwywal npbuwdh
hwojwpyuwjhu ufubdw
T-ywnwywuynn Junnyg, 2-gpniunmwihu 9pbph dwlwpnwyp dhush
npkuwdubph Junnignuip (ptwlwu wuydwuubpnud), 3-unyup npEuwdubph
Jwnnignuihg htinn, 4-ppwdbkpd 2tpwn, 5-hnphgnuwljwu onuljwale ny
Yuwwpyu npuwd

Upquiwuh hwupwdwjph ophuwlny wipynw £ Ywunn hnptiphg ubinddywd
Ynninweptiph  htwpwynp  wgnbgnypjwtu  quwhwwnnwip  unnpbipypjw enbiph
hwuwlwuhoubph ypw:

Upqulwt oqninh  puwlsnipjut wnnng b wudunwiug  wwpbjwybipwh
wwwhnydwu  hwdwp  dowldty £ Yndnwpybugunuihu  uywwnwyny
ogwgnnpdynn opbiph, Ybnuweptiph hwjwpdwu U  hbnwgdwt  uwjuwghd:
Luwfuwgdnwd wpynud £ Ybnunweptiph whun b henny Swgbiph tnwpwugwndwu
wbfuuninghwu, npwug  Ynwnwlydwtu b gninuntnbuwlwu - tywnwyng
oginwgnpddwt  htwn  Juwwdws fuunhpubph  ndnwiubpp:  Ybnuwentiphg
wmwpwuswwngwd hbnny pwgh Ynunwynwp Yuwwwpdnd £ wugpwpwhwg
(Wwuwndwuuwihg) hnpbipnud, npnug wpwdwghdp 0.8...1d k, funpnygyniup’ 1.5...24:
Mwup Yupnn Bu inbnunpyb; otuph tbpundd, npunid, hnnh wwl Yud hnnh Jpw!'
Yuwfudwd Yihdwjhg b nwpwdphg:

Uwwgnigywsd £, np wyn hnppnid Yninwlyywsd dhquiupnyep dbl wdhu wug
nwnunw £ whwwuh npn2 dowlwpnyubph, puy 6 wdhu wug gwulwugud
dowlwpnyuh nnngdwt hwdwp: Uowlyjwd nbuuninghwih Yhpwndwu nbwpnud,
wyn opbiph oguinwgnpdnuip npluk pugwuwlwu wgnbgnyeniu sh ennup hnnh wynpy
2bpunh b 2powiw dhgwjuynh Ypw b Yuipnn £ hwunhuwwg (pugnighy gpwnpynip
wnlwdbpd dywlwpnyubiph nnngdwu hwdwp:

Ybbnuwentiphg wwpwugwwynn  whun dwgh Ynwnwlhdwu L npwybu
wwpwpnwunye ogtiwgnpddwt hwdwp twjuwwnbuynud £ Yunnighp hpwphg 1d
hbnwynprgjwt Jpw  wbnunpdwsd  Gphhnp hwdwlwpg'  Yunnigwdpubiph
hhdptiphg 14, hul  opwnpnipubiphg' 300 htnwynpnuypjwu  Jpw:  <npbipp
hwuwwlwiht dwup hnnuyht £, hbnbwpwp whun dwunwd duwgws opwpwuwlyp
hnptiph hhdpwjhtu dwuny ubpddynud £ hnnugpniunwihu sbpn: luunhp Ep npwd
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wwnqglil hnpbinhg bipddynn onbipp Ywpnn bu fuwntiyl Upqulwuh hwupwiht
phndw| optipht U wqnbi wyn gpkiph npwlh Ypw: U hwingh wwpqupwunwdp wpyb)
E hwupwduwyph  Gpypwpwuwlwu,  hhnpnbpypupwiwlywt  wwjdwuubpp
nwnwlwuhpnipjut dhongny:

Nwnwuwuhpbing b hwodh wnubing Upquywuh hwupwihu phpdw| opbinh
utdwt, dbwynpdwi wwydwuubpp W nwpwddwl funpnyggndup’ Yuipbh b wunb;, np
wyn wwpwdépnd Gpyph dwybiplnyeht dnin Ywd ny 4GS funpnygjniiutiph Ypw
pupwgnn ptwywu b wphGunwlwu gnpdpupwgubpp s6u Ywpnn wagnbigniyeintu
pnnub] Upquywu gyninh viwpwdpnid Yninwlynn b pbntwpwihynn hwupwht
pEndw optinh npwlh Ypuw:

Ywwnwnpyb b Upwpwunjwi nwonh puwlwt ybppupwg wnpjnipubiph bpbph
thnthnfunieywt  dnUhwnnphugwihu nwnwilwuhpnyejniuubph  wndyujubph
dbpndnieyni b npw pwgwuwlwu gnpdnutbiph wwpqupwunid:

dbpnidniewu wpryntupubipp gnyg 5 wwjhu, np wnpinipubph gnuwpw)ht
Gpp dhusk 2010p.-p tinty £ 22.0...25.70%: LbpYuynuiu wyu Yugind £ 3.19d03/4,
wjuhupt' wbnh b niubgh; Giph 7...8 wugqwd udwgnd: Unpnipubiph Gpbiph
ujwgnuwip hhduwlywunw ywydwuwynpdws £ npwig htwn hhnpudhywlwtu ubipun
Ywwh dbe quuynn nuwownh Gupnwdwihu opbiph (hwwnwwbu 2-pn Gupndwihu
opwwwp hnphgnup)  wnwdqulwt  wwownpubph  gbpowhwagnpdnwdng, nph
wpryntupnud inbkinh £ niutigh] dugnwdwihu opbiph whbgndtnpwlwu dwywpnwyp
Yupndy wuynud (dhusl 154 b wiygb) b npwug wwpwddwu Jwybpbup hinppugnud’
pnnubny hp wudhowlwu wanbignyeniutt wnpnipubiph Gpbph Yypw:

dbippupwg wnpjnipubiph hhnpnbpypwpwuwlwu wwjdwuubph
Ypwlwugudwu hwdwp wuhpwdton b hpwlwuwgub) dhongwnnuiubp' ninndwsd
unnpbpypjw  opbiph - 2-pn GugnwWdwihu 9pwwnwp  hnphgnuh  Gupdwl
ybpwywugqudwup:

GRAULUUSNRE3NRLLEN B4 UNURUMUNRE3NRLLEN

1. Upwpwuwjwtu nwownph wmwppbp  nbnwdwubph  hhnpnBpypupwuwlwi
wwjdwuubph uubdwjwgdwi b hwdwwwnwufuwt dwpbtdwwnhyulwu dnnbubph
Ywnnigdwu dhongny Yuwnwpyby Gu dogphwn hhrpnbpypwpwuwlwu hwodwpyubp'
ninnwd  wjn - wbnwdwubph  unnpbpypjw opbiph - wnwyb]  wpryniuwybn
ognwgnpddwun:

2. Cun Yuwujuwwnbudwu hwodwpyubph wpryniupubph' dhusl 2020p.p
unnpbpypjw onptiph unyu Yepwny wuhwoybulywwn oguinwgnpddwt wwjdwutbpnud
nbnh Ynibuw  Upwpwujwu nwownh  Yeunpnuwlywu  dwup' Gwp-Lwyuobu
hwupwdwjph, npwlwu Guodwu Lu 6...70 wulnd (2005p.-h  hwdbdwwn)'
hwunwwnytiing +2...3.54, npp Ypbiph nwwpwdph hnpwwnwugptiph Giptiph £ wybih
ujwqdwup:

3. Puwlwu Jbppupwg wnpnipubiph ntdhdubph nwnwiuwuphpnyeniutph
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wpryniupnwd wwnq k nunpéb, np 2010p.-h hwdbdwwn npwug Giptpp twgb) Gu
7.8 wuqwd, npp  wwpdwuwynpyws £ ybppupwg  wnpnipubph hbn
hpnpwyihuwlwu ubipn Yuwh dbg guntuynn nugwnh 2-pn Gugnudwih gpwinuwin
hnphgnuh optiph gbpgwhwgnpddwdp, npwug whigndbwnpwlwu dJwlwpnwlyubpp
wuydwdp b nwpwddwt dwybipbup Ypdwindwdp: Hw hGnbwupny ubplyuwynwu
wuhbinwgh) Bu Udwdnp gbinh wyniwpubiph' Ynyhpbyindh, UWuwgh bW Swpnupyh,
dh owpp fudpbiph wnpnipubp' phipting UGdwdnp gbwnp biph fuhun wuydwup:

4. Sbkjuuwdhu gnpdnutbipnh wgnbignieniuhg gnpniunwiht optiph dwywpnwlyh
thnipnfunipqwt npnodwt hwdwp unwgywd wuwhwhy nwnuubpp Yupbh
Yhpwnb] nwowh wwppbp wbnwdwubpnu npwug wbnuwnhpph Ywufuwwbudwu L
pwgwuwlwu wgnbgnyeniup Ywufunn  hwdwwwwnwufuwt  dhgngwnnudubiph
dowydwu hwdwn:

5. <wpyh wnubind Upqulwuh hwupwht phpdw|; optiph dlwynpdw,
Ynunwldwu, pbnuwpwthdwu  hhnpnpypwpwiwlwt  wwjdwuubpp b npwug
nwpwddwl funpnegniup’ Yupbh £ owunb, np wn wwpwdpnd inbinwuinpynn
Yiwunn hnptinphg pwddwd Ynjninwentinp skt upnn pwgwuwlwt wgnbignipgntu
pnnub| hwupwjht plipdwy gptiph ng dh hwinlwuhoh Jpuw:

Cwyh wnutny Jupp gwpwnpwd futinhputpp W dep Ynndhg unwgyws
wnryniupubipp' wnwewnpyynud k.

1. Upwpwujwu  nwownh  Yeuwnpnuwlwt  dwund' Gwi-Cuwgluiokt
unnpbpypw  pwngpwhwd  optiph  hwupwywjpnd, npwlwu Gupdwl  huwwn
Ybipwgnudp Yuwutubne b wju yGpwlwugubint tywwnwyny htwpwynphtiu Ypdwnb,
gnpdnn hnpwwwugpbiph pwuwyu nt Gptipp bW wugub] swhwgnpddwu hwywuwhu
nkidhuh:

2. 2uwpenuph, Updwyhp b Pwunpudjwt mwpwsdwopowlubph unnpbpypjw
optiph  wpryniwybin  ogunwgnpddwlu Uwywwwyny, gnpdnn W unp hnpwinynn
hnpwwnwugpbipny 9pwn uwhdwubijhu, wnweunpnyt| upqwd nwpwdpubph hwdwnp
dép  Ynndhg uwnwgywd uwnnpbpypjw  opbiph  dwwpnwyh  wnwybwgnyu
pnywwptih hotigdwu W huwpwynp wdkuwdbs Giph dbdnieniuutiph wpdtpubpny:

3. bpwlwuwgul] Upwpwunywu nwownh  2-pn Gupndwihu 9pwwnwip
hnphgnunud gnpdnn hnpwwnwugpbph punhwunip 9pwnh Ypdwwnnd, npp Yptph wyn
dupnuWwihtu opwwnwn hnphgnuh whbigndbwmpwywu dwlwpnwyubph, wwpwddwu

dwybpbup b nwownp puwlwu ybppupwg wnpnipubph Gpbph yepwlwugudwup:
ustLuhnNUNiE3UL <PULUUUL HNR3ELENE B4 UMM3NhLLLENE
<rusuruyduo 5L <6StUY3UL UchuusutuLuLernhu

1. Khachatryan E. H, Khachatryan A. E., Hakobyan G. A. The forecast of
groundwater level under influence of natural and artificial factors of structures and
areas. 8th International conference on contemporary problems of Architecture and
Construction. Batumi, 2017, pp. 134-136.
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2. Wnuwu d. U, <wynpwu F U, <wynpuwu U. U: Upwpwunjwu
gnquynpnipjwt  Ytppupwg  pwngpwhwd  gpbiph wnpnipubiph - Giptiph
thnthnfunieywt qguwhwwnnudp: Gplw, 5NL, 2017, ko 35-39:

3. fuwswunpuwu k. <, Usnjwu d. U, <wynpjwu . U., lwswinpuu U. E:
Upqulwuh  hwupwywyph  hwupwyhtt - pbpdw  gpbiph  dpw Ynyninwgnbiph
wgnbgnyjwt quwhwwnnudp: Gpliwt, BACLUL, Ghunwlwi  wofuwwnniyeniubp,
hwuwnp 2 (69), 2018, Lo 42-47:

4. huwswwnpuwu k. <, <wynpuwu U U, <wynpwu S W: Upwpwwnjwu
hwppwdw)ph Gwy-Lwylupbi hwupwdwjph unnpbplppw - 9opbiph
Uwwwwlwhwpdwp nbdhdny oguwgnpddwt hhduwynpnuip: Gplwu, B8GLUL,
winbnbYwghp, hwwnp 2 (59), 2018p., by 35-42:

5. Khachatryan E. H., Hakobyan G. A., Khachatryan A. E. Issues of regulation of
groundwater regimes and revaluation of resources in republic of Armenia. 10th
International conference on contemporary problems of Architecture and Construction.
Beijing, 2018, pp. 356-358.

6. <wynpwu F UW: Upwpww pwnwph nuynt Ynpqiwt gnpdwpwh
Pwuwdwuh wbnwdwund gpniunwihu opbiph pwpép dwlwpnwyh hebgdwuu
ninnywéd dhongwnnidubipp: Gpluwu, 8CLUL, nbntYwghp, hwwnp 1 (62), 2019p.,
ko 46-53:

7. Hakobyan G. A. Regulation of underground water usage in Armavir region.
Yerevan, ANAU, bulletin, N1 (65), 2019, pp. 17-19.
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AKOMNAH TEBOPI APMEHOBWM

AHATIN3 TMA,POJMHAMMUYECKMX YCIIOBUIA UCNOJNIb30OBAHMS U
YNPABJIEHUA PECYPCOB NOJ3EMHbIX BOJl, APAPATCKON PABHUHbDI

JMccepTaLma Ha COMCKaHNE YUYEHOI CTemneHN KaHAWAaTa TEXHUHECKNX HayK Mo
cneymanbHoct 05.23.02 - “'pampaHckoe, MPOMbILLIEHHOE, MMAPOTEXHUYECKOE,
TPaHCMOPTHOE 1 NOJ3EMHOE CTPOUTENBCTBO”

PE3IOME

leduumnt BOALI A OpPOLLEHNA 3emenbHbIX Y4acTKOB ApapaTckoil paBHUHbI
JONrne rofbl KOMMEHCUPYeTCA 3a cyeT BOAHbIX pecypcos o3epa CesaH. OpHaxo
HenpepbIBHOE CHUMEHWE YPOBHA BOAbl B O3€pe, Bbi3BaHHOEe OOMbLLUIMM 0ObEMOM
BblMyCka BOAbl, MPUBENO K 3JKONOTMYECKOW KaTacTpode, AA MNpefoTBpaLLeHus
KOTOPOro B HACTOALLLEE BPEMA OrpaHUYeH 0Obem BbiMycka BOAbl U3 o3epa. [1ocKoNbKy
BOAHbIE pecypcbl ApPMEHMM OrpaHMyeHbl, a HaKOMieHue W perynuposaHue
MOBEPXHOCTHOTO CTOKa COBEPLUAETCA B HELOCTaTOYHOM obObeme, TO MOBbILIAETCA
HEOBXOAMMOCTb UCMONb30BaHWA 3amnacoB MOA3EMHbIX BOA, KOTOpble B ApMeHuu B
OCHOBHOM COCPELOTOYEHbI B ApapaTcKoii paBHUHe. MccneqoBaHua nokasblBaloT, YTO
CYLLLECTBYIOT 3Ha4YMTENbHble HEJOCTaTKU B 0bnacTu a(hheKTUBHOIO MCMONb30BaHMA U
yrpaBneHusa noa3eMHbiMu Bogamm B Apapartckoil pasHuHe. B pesynbtaTte upesmepHoro
MCMOMb30BaHWA MOA3EMHbIX BOJ CHU3WIOCH [aBieHUE B BOAOHOCHLIX TOPU3OHTaX
apTesuaHckoro bacceiiHa U AebUTbl MHOTOYMUCIEHHbIX CKBaMKMH, 3aCOXM HEKOTOpble
MPEecHbIE POAHUKU, PAJ, MOCENKOB ObINN NNLLEHbI MMTHEBOI BOAbI.

Llenbto paHHol paboTbl ABNAETCA UCCIEAOBAHUE COCTOAHUA CHUMEHWA ypobHeil
MOA3eMHbIX BOJ, BOJOHOCHbIX FOPU30OHTOB B ApapaTCKOii paBHUHE, aHanu3 pe3yibTaToB
UCCNeAOBaHNUA U NPOBEJEHNE MMAPOANHAMIYECKUX PACUETOB Kak NPOEKTUPYeMbIX, Tak
M HaxOJALLMXCA B 3KCMNyaTalWy CKBaKWH B PasHbIX PErnoHax PaBHWHbLI, Ha OCHOBE
CYLLLeCTBYHOLUMX (PaKTUYECKUX JaHHbIX NafeHuit gasneHus. Pacuetbl nposogAaTcA s
MPOrHO3MPOBAHUA YPOBHEI NOA3EMHbIX BOJ, B 6€3HANOPHbIX N HAMOPHbIX BOAOHOCHBIX
FOpU3OHTaXx, PEeryiupoBaHMA pemuma padoTbl CKBWHWH U OCYLLLECTBAEHWA
3KOHOMMYECKU 0bOCHOBaHHOro Aebuta, a Tawkike AnA 0BOCHOBAHMA BO3MOXKHOCTU U
obbema JOMONHUTENBHOrO ebuTa U3 OTAENbHbIX PErMOHOB ApapaTcKoil paBHWHBI A
MPPUTraLMOHHbIX Lieneid.

B paboTe ocyliecTBneHbl pacyeTbl MO OLEHKE BAMAHWA MOA3EMHbIX BOJ, Ha
doyHLaMEHTbI  COOpYMeHWii no npumepy ropoja Apapar W [Lpyrux MOCeneHuid,
npepnaratb Mepbl MO WX 3aLLMTE, & TaKKe BbIACHUTL NPUYUHBI YMEHbLLEHNA Pacxonos
BOCXOAALLMX MPECHBIX POSHUKOB.

Ina pocTueHnAa nocTaefeHHON Lenn B uccnefoBaHuu Obli MocCTasneHbl U
peLLeHbl cneayoLve 3aaauun:

1. CxemaTusauma rmpporeonornyeckux ycnosuii U nonyvyeHne matemaTu4ecknx
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MOAeneli pasHbIX PErMOHOB ApapaTCKOil paBHUHbI AN1A MPOrHO3MPOBAHNA N3MEHEHUI B
YPOBHAX MOA3EMHBIX BOS,.

2. ObocHoBaHve Lenecoobpa3HOro pemuma 3KCniyatauum BOL03abOPHbIX
COOPY}eHWIT NoA3EMHbIX BOJ, AN1A BOJOCHAbMEHNA.

3. Bouibop pabounx pexuMMOB Kak MNPOEKTUPYEMbIX, Tak W HaxOAALUMXCA B
3KCM/yaTauun raybuHHbIX CKBaMMH W ODOCHOBaHWe ycnosuii ux 3cheKTUBHON
IKCTUTyaTaLmm.

4. TlonyyeHue aHaIMTUYECKUX PELLIEHU, MPUMEHAEMbBIX B MHMEHEPHOW NpakTuKe
C UeNbl0 MPOrHO3MPOBAHUA OUHAMMKW U3MEHEHWI YPOBHE IpYHTOBbIX BOA MO,
BO3/elICTBMEM ECTECTBEHHbIX N TEXHOrE€HHbIX (pakTOpOB.

5. TpoAcHeHne ycnosWil CHUMEHWA [ebuTa MpPEeCcHbIX POAHUKOB ApapaTcKoid
paBHUHbI U 0BOCHOBaHUE MyTell BOCCTAHOBNEHWA MOCAERHMX.

6. OcyliectBneHve mep no 3awute (hyHAAMEHTOB COOPYHKEHWNIA OT MOATOMNIEeHNA
MOA3EMHBIMU BOJAMM.

B paboTe npuBoAATCA aHaIM3 rMAPOreoNorMyYecKkUX YCIOBUIA pasHbIX PErvoHOB
ApapaTcKoii paBHUHbI, NX CXemaTU3almA, MaTemaTuyeckve MOLENN W Ha WX OCHOBE,
MpeAIoKeHbl NYyTU K PELLEHUO CYLLLeCTBYIOLLMX Npobnem aKChnyaTauun CKBaKuH, a
TaKKe MPOrHO3 AMHAMUKU YPOBHEN NMOA3EMHBIX BOA.

lMpencTaBneHbl rMAapoOAMHAMUYECKUE pacyeTbl Kak TMPOEKTUPYeMbIX, Tak U
HaxXOAALLIMXCA B IKCMNyaTaLMn CKBaXMH, IKCMyaTUpyeMbIX B pasHbIx yCrioBuaAX aebuta,
B MecTopoaeHun [aii-AlikawieH, B ApraBaHAcKoln, 3apTOHKCKOW M MPOYMX pervoHax
paBHUHbl. B u4acTHoCTW, pacueTbl NpPescTaBAT WM3MEHEHWA YPOBHA W Hanopa
BOJOHOCHBIX TOPU3OHTOB B CKBAaXWHax W B paguyce WX BIAWAHUA C LENbio
perynupoBaHua  pabouyero pemuma CKBaMMH U Haubonee  3acpdpeKTMBHOIO
MCMONb30BaHUA BOJHbIX PECYPCOB.

Bbinn npoaHanusupoBaHbl U BbiABNEHBI (haKTOPbI, BAMAIOWLME Ha YMEHbLUEHNE
AeOUTOB MNpecHbIX POAHUKOB ApapaTCKoil paBHWHbI, U ODOCHOBaHbI NYTU WX
BOCCTAHOBNEHNA.

K Haubonee cyliecTBeHHbIM pesynbTaTaM AUCCEPTALMOHHOIO WCCIEA0BaHNA,
COAePMALLIMM HAayYHYIO HOBU3HY, MOXHO OTHECTU CNeAytoLLme:

1. CxemaTusauusa rujporeosiorMyecknx yCnoBMiA U MOyYeHWe MaTemMaTuyecKkmx
mojeneli pnAa  Mectopoxgenua [ali-AlikalieH, a Takwe [nAa  ApMaBUPCKOIA,
BarpamsaHcKoii u npounx pernoHos. ObocHoBaHUE JONONHUTENBHOMO AebuTa B JaHHbIX
pervmoHax npu BO3MOMHOCTU NMOCNEAHErO.

2. BbliaBneHune oTpuuaTenbHbix (DaKTOPOB, BAMAOLLMX Ha U3MeHeHue Aebutos
MPECHbIX POAHUKOB ApapaTckoil paBHUHbI, U 0BOCHOBaHUE MyTel UX BOCCTAHOBNEHUA.

3. lpumeHAeMble B WHMXEHEPHON TMPAaKTUKE aHaIUTUYECKWE peLleHUA AIA
BbIABEHWA U3MEHEHUI YPOBHE IPyHTOBbIX BOJ, MOJ, BO3LEICTBUEM €CTECTBEHHbIX U
TEXHOTEHHbIX (DaKTOpOoB.

4. OueHKa BO3MOXHOIO BAMAHWA abCOPOUPYIOLLMXCA M3 CKBAKMH CTOYHBIX BOZ,
Ha XapaKTEPUCTUKN MOA3EMHbIX BOA,

24



HAKOBYAN GEVORG ARMEN

ANALYSIS OF HYDRODYNAMIC CONDITIONS OF ASSESSMENT AND
MANAGEMENT OF UNDERGROUND WATER RESOURCES OF ARARAT VALLEY

Thesis for scientific degree of candidate of Technical Sciences on specialty 05.23.02
"Civil, Industrial, Hydraulic, Transport and Underground Construction”.

SUMMARY

The shortage of water for irrigation purposes of lands in Ararat Valley has been
complemented with water resources of Lake Sevan for many years. However, the
continuous level decrease of the lake due to a large amount of water release has caused
an ecological catastrophe. In order to prevent the level reduction, release of water
volume from the lake has been limited. Since the water resource are limited in the
Republic of Armenia and the accumulation and regulation of surface water is done
insufficiently, the need for using underground water resources is growing.

In RA underground water resources are mainly concentrated in Ararat Valley. Studies
show that there are significant issues in terms of sufficient use and management of
underground water resource of Ararat Valley. Due to overexploitation of underground
water resources of the valley, the piezometric levels of aquifers of artesian basin has
dropped, many boreholes and springs have drained and some communities have been
deprived of drinking water.

The purpose of the work is to study the present situation of piezometric level’s
drawdown of underground water in aquifers of Ararat valley, to do analysis and
hydrodynamic calculations for operating and new drilled boreholes in different regions
of the valley using the actual piezometric level drawdown data. The following study will
allow forecasting piezometric levels of confined and unconfined aquifers, regulating
working regimes of boreholes and obtain economically justified discharge. To confirm
the possibilities of additional discharge from several regions of Ararat valley.

To obtain calculations of underground water impact assessment on the basement of
structures and offer protection measures by the example of Ararat city and other
settlements. To determine causes of dehydration of natural springs of the valley.

In order to achieve the goal the following tasks are set and resolved in the thesis:

1. Schematization of hydrogeological conditions of several regions of Ararat
valley and development of mathematical models in accordance to the schemes, in order
to forecast the dynamics of piezometric levels of underground water.

2. Justification of reasonable exploitation regime of boreholes (underground
water intake facilities) operating for water supply purposes.

3. Selection of working regimes and justification of effective operational
conditions of boreholes operating and to be drilled for irrigation purposes.

4. Finding of analytical solutions for engineering practice in order to forecast
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groundwater level fluctuations caused by natural and artificial factors.

5. Clarification of circumstances of discharge drawdown of natural springs of
Ararat valley and justification of ways to their rehabilitation.

6. Implementation of protective measures of structures’ basements from
underground water flooding.

In the scope of the work, the analysis of hydrogeological conditions, schematization
and development of mathematical models of several regions of Ararat valley are
presented. Based on the latter, suggestions for solving existing operational issues of
boreholes and the forecast of piezometric level’s fluctuations are illustrated.
Hydrodynamic calculations of operating and new drilled boreholes are presented under
the conditions of different discharges, operating in Gai-Haikashen water mine, in
Argavand, Zartonk and other regions of the valley: the fluctuations of piezometric levels
and pressure of aquifers in boreholes and under their radius of influence, in order to
regulate working regimes of boreholes and use water resources more efficiently.
Analysis and clarification of factors contributing to discharge drawdown of natural
springs of Ararat valley and justification of ways to their rehabilitation are presented.
The most important results of the dissertation research, containing scientific novelty,
include the following:

1. Schematization of hydrogeological conditions and mathematical modeling of
Gai-Haikashen water mine, Armavir, Baghramyan and other regions. Justification of
additional intake from the above-mentioned regions (if those regions have the capability
for additional intake).

2. Clarification of negative factors in discharge changes of natural springs and
justification of ways to their rehabilitation.

3. Analytic solutions in engineering practice for determination of groundwater
level fluctuation caused by natural and artificial factors

4. Evaluation of possible impacts of wastewater, absorbed from boreholes, on
the features of underground water-.
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