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2U3UUSULP ZULUMESNRE8UL MUTBLAR QP UPQU.LRUSPL
UNe4dsSrusuusuun zhULUNLHPLULEND

U.Iv. Uupynyui, 2.L. Uupquuib, S.U. Uupnhpnuyyut
Cplhwih whnwlwl huduyuwpub
Eplwih dwpunupuybnnipul b phiupupnipul wyhnwlul huduyuwpub

Pwitwjh puntp. jubnt oph hwdwohiwphuyghtt oniju, judbint oph dhpwqquiyhtt wmnbwnpuywgnid, gowgned,
wyuwhwbownl, wnwownl], mquuuljub ntnbunipmniu:

Qnpuyuigyng I plunkgpyng dudwiulwlhg wopnuphnid wflyh n wfbh Ea gpulinpydnid dhowgquyple
wnlunph Eplint Juplhnpugnyl ulgpnibpbbpp wplinnp whng Ephpbkph pugupdwly b hupupkpulwb
wnpufbinipinibbkpp: ek wnwehlp Juwyws Fuyu jwd uyl Epgpnid Apdbwlmbnid plnulwl nkunipulibph
wnluynipyul I hundwopnuphuyhl pnilugh uplnp §Enpnabiphg Epfph hkpun/npnippul b whnuphwgpulub
phapph Ak, wyw Ephpnpnp ' wifbph ounn dwupnluyghl gnpénih b ayu jund uyl wngpuwiph wd Swinuyniejui
huwlup Juwnwpyws Swhukph dkénipiniihg: Ujupbpl, hudwopnuphuyhll pnijuynid nkn nibbbuyn: hudwnp
whhpwdbow Fnibkiuyg ny dpuylh hudunyunnuwupnul pbunipuughl (phwlwd, ynipwlwi b uyply), wyy Guwlb
ontjuguliul quh mkuwblyni g phnpniabyh wupwhnyywényent i: Zuyuwuumuih Zuipuy buntppul hudwp
wyphup Jepulubqiyng pkunipu E judbng, uyy pynid hwbipuyhl onipp: Swpwdwopowih dintu Eplphkph
hwdbdunn makhuyny pupdp ghpp (22 dhohl pupdpnipmniip ényh dwlupnulpg 1818 ) * Gpw nnupwdpnid
dlhunnpyus opuyhll nhunipulbph dhuyl thnpp dwul F oguuugnpéynid hubpunyEnnipiniinid, hull diugus dwup
(wylpph pult 9 Uipn ) gqpoyuwln wpdbpny DwpunwhwlnnidD Fhpdbwlwbnid Uppplowl: ZEnhlnulakpn,
munmdbwupplinyg pudlni oph hwdwspnuphuyhl pni b, wupgly Ei, np uyl niah ghbhudpl qupgugnid, puly
Uplisli 2021 po. plifjués duwdmbwljmhunnygwénid uyl wdlynt F 170%-ny b uqubynt Funwupkliui 440 Ujpg |-
ZEphtufabpl wnwownlnid ki qquypnpkl wibpughly huwbpuy Euninipintihg wpunwhwin/ng odkng oph
owyluyikpp, hisp hiwpun/npnyent i funw wybjughlin 22 wpunwhwidwi suhlpp: U byunnwlng ioyky o
Judbpne oph wipunuwhwindul Suifuybbph wykjugdwl nighbbpp, gnpdhpblpnp b dkpnubhquikpp: Unwowplynid B
wkwnnipinti-dwubun/np hunnywdh ukpn b gnpdni i hudwgnpdulgniein i, nph wpnynibpnid juowlh U fudbpnt
oph wpunuwhwinid] hwduyhp qupqugdwl byunnwluyhi Spughp

Unwtdhtt mypwipuwnbuwljubph b swnwynipniuibph hwdwojuwphwhtt onijuyh ntumdiwuhpmipiniup
gnyg b viwhu, np, hwnljuybu Jepehtt 20-30 wwwphubph pipwgpnid wyy nnpunwd wbnh o ndukgh) junpp b
hwdwwywpthwl] thnthnjumpniuibp: Mwhwipwplihg jupdws tphwt Bu Byl tnp wypubpuwnbuwlukp b,
nunhwwrwlp, yuhwiewnl sntubbwnt yuwndwnny nputg vh dwup wunhdwbwpwp goipu b dunud ontjughg:

Zudwpjuwphuyghtt ontjuynid ybpohtt tmwuphubppht judbnt gnipp wowyl) ks swjuubpny b ubpluywinod
wdbbwwnwppbp Epyputph wpnwhwidwt b tbpdnsdwt wypuwipuwopowbwnnipju dke:  Zwdnqjws tup, np
wnwohluymd bu judbnt oph dwjwjubpp qquihnpkt jugbjwbwu: Ulukpl E np wnwtdhtt Ephpubpnud judbnt
opny plwlsnmipjul ywhwbouniuiph pujwpupnidp jphunn  jpunpuwhwpnyg b b Epypttpp wwppbp ninhubkp B
thunpnud wyn hhdtwinhpp nuskint hwdwp: Ujuybu, 1970-wljut pulwbtbpht  judbne opny wpwpuljub
tpyputph  wwhwbowplp pudwpupbint wquowptbph pyYnwd wynwd khut Unnwplunhnuih vwngupklnpubpp:
Unwowplymd Ep ppubp wmbnuihnjubing hwugul] dhsh Upwpwlwb phpulngh b wjtinthbnb powjgdudp
hwugul] ptwlsnipjutin: Gpypubkpp, npnup hwupniun b judbnt oph wuwowpbpny, Yupnn tu oqunyty judbnt oph
hudwopiwphuyghtt  onjuynid vnbindws jupdus hpwh&wlhg b wywhnyl) hwybjju; wpdnipughtt dnunpkp:
Uoklip, np 2008 p.y 22-hg wpnwhwidwl swwip Yuqul] E 1057,2 dji gojwp, kpdnisdwbp’ 4426,1 djt gopup
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(wpuwphtt wnbnph puguuwuut dbwgnpnp Juqdby E3368,9 djt nnjup), 2009 p. wyn dbdnipnibubpp juqdl] Bu
hwdwyuwnwupwbupwup” 710,2 6l goqup, 3321,1 b gopup (puguuulwt dhugnpyp 2610.9 djh gojup), 2010
p.htt’ 1041,1 dj nojup, 3749,0 Ujh nnpup (puguuwlub diwgnpnp' 2707,9 i gojup), 2011 p. 1334,3 )l gopup,
4145,3 Uit gnqup, (puguuwlwui diwgnpnp 2811.0 i gnjwp) [1, ke 23], 2012 p. 14281 Uit nnjup, 4266,8 Ujl
nnpup, (puguuwlwub dhugnpyp' 2838,7dju nnjup [2, ke 117]:

w) fvdbym oph 20w gt hwdwohrwphwiht qupqugmidibpp b fublownbunidubpp

22-hg pdbnt oph wpnwhwidwt htwpwynpnipmitubph piguydwt mkuwuniithg upbnp b jodtne
oph hwdwohiwphuyht onijuyniud wnbnh niubgnn qupqugnidubph, 2ouygynn opp uwwywndwb nhuwdhluygh
UWuwpugpnidp: Mipputthqughwgh b Eyninghwlwi wnunnnjusmpjui wght gniquhtn’ woiwphnid  fudbtym oph
huunhpt wykjh nt wdbih Eupynud, hish wpgniupnid powjgus onipp nununid £ yuwhwbequs wypup, hull gpu
wpunwnpnipniip’ swhntpupbp nt hkpwilupught phqibu: ik empi wyt hwqyugnin pkumpuitkphg k, npngd
hwpniuwn E dbp Eplhhpp: vdbnt opp dwubwdnpuybu powgyus oph wipunwnpnipiniup dkp tpypnid ujund k unp
dwupnwptbip nt npuiljubp dtnp phipk: hpohtt opowinid onitjuyh wyu hwndudnid tjundnd £ dpguljgnipjute
upmud, unp «pownnprubpy Bu h hwyn qujhu, htgh £ hwighgumd E oontjuyh  hwghgusnipjut dwljwpnulh
pupdpugdwin: Upnithwunbpd powgwé onipp hmdwopwphught ontjuymid tbpjujugubint juinhpp dunud
husp hwnjuwbu Yuplnp £ hpudhdwlh own wpwg thnjudbint hwdwnbpuwnnd:

Jhpohti nwphkph ppugpnid powiglusd oph uyuenidi wohtwphnid wak) Ewybh pub 2,4 wiqud 90
Uinn (1999p.) hwuikng 215 djpy | (2009p.), hul onijuyh Swywip gnidwpughtt wprnwhwjnnipjudp wyy tnyt
dudwbuuhwndusnd wdk) Eu]ih wewgwlghl nkdwbpny 22 Wjpn gnpuphg hwultyng 80 djpy-h, wyuhpt’
wykjh pwitt 3,6 mqud [3]: Sknp Lk nitkgh] jadbnt oph qquh puwtljugnid: Cunn wynd, tpk 1999p. 1 1 2owjgdus
ompp uhohtip wpdtgh) £ 0,24 nnpup, wyw 10 wuph wig 0,37 ponpup: b nhuy, 2009p. nnpup/npud dheht
thnpuwpdtpny wy Yuqul) k onipe 135 npud ud 0,34 gojwp!: Zuywunwinid 1 h wpdbpp wwppbp tnupnnnipjut
wnwpwbbph, hsybu bwb wwppkp wypupwthobph nhypnid munwdnid £ 80-240 npudh uwhdwubpnid, huly
wykjh owwn uyyunynud Eu hkug 0,5 | mupnynipjudp mupuwbpp, npnig wpdtpp muwnwidnud £ 100...150 npudh
wwhdwikpnid (11 200...300 npud jud npwd/ gnjuph ikplughu Ynipunyd' 0,48...0,71 pnjwip): Ujuhlipl' gowig]ws
onh ghip Uhowqquithtt oniljuikipnid gpbpt 1,5...2 whqud wydbkth Edwt £ hujjuljut onitjuynid wnlju qiiphg: Uw
wwtwlnud k, np «optph tplhpr  Zuywunwind onipp qudwnynd Lk «dhowqquyhtt giuyghtt swthwthpubiphg»
qquihnpkl pwily: Ujuyhuny wppwphnid UkY dwpnnt Ynquhg dhehtip uyyunynid E nwpblub 32 1 ppwigdws onp,
nnh hwdwp swhuynud k12 pnjuphtt hwdwpdtp gnudwp: Unwbdht  Epypubpnud kY otghtt pudht b puljund
wykh putt 230 | 2ouygud onip: Gnpdwghnutph quwhwunwlwtibpny wowehlju mwphubtphtt bu 2owgdusd oph
tuundudp yuhwbownpyp owpmibwlbint £ wdk], pwth np nne woptwphmd judbjnt oph jaunhpt wbh k upynud,
puly tpypukph yuewdwpnpmbbbpp wwpquube b ghdwlh st hwnpwhwpt) wn imppubpp (3]

Cuwn Beverage Marketing Corporation-h wpjuwphnid spwgqud optinh wdkiwdts onitjus UUL-u k onipy 16
% dwutwpwduny: Cunhwinip wndwdp Zu. Udkphughtt pudht b puljunud hwdwojuwphwyht ppugdwit 30,3 %:
Ubdmpjudp kphpnpy wohuphwdwup Bypnywi 28,9 % dwubwpwduny, 27,1 % pwdhi t phljunid Uuhwghl b
Uhugli 13,7 % dbwgyuy wowphhl: @l wwinupup sowglus epkph omluynid «nntt wdnnp» ko kb

qupqugué bphpubpp, wyuinmudbtiuwthy  dbpght mwubtwdjuyh pipwugpmid uljul) Bt hpkug qqugil wnuyg
qupqugnn Epypubpp: Thuyt 2005-2008pp. dudwtwljuhwndusnid wykh put 2 wiqud wgk] L 2htwunwih
wuwhwbownlt wju wypwipwnbuwlh tjundudp, tinyt Judwbwjwhunusnd bPungnutqhuyh wép juqul k
1,6, huly Ubpuhuyhlip’ 1,5 whqu: b gk, Epohtiu hwdwpynid E Ukl sbish hwogupyny powglus eph unyyundwl
wnwownwpl wohtwphnud. 2009p. wyju  Lpipnud wyny  gnigwthop uqul) b wydbh put 230 12 ‘Unyt gniguithonyg
woliwphh  wpwewwnwp kpphkphg ki Upldujut Gypnyugh bpypbpp’ bunwjhwi, Ahjghwb, Shpdwihwi,

12009 pywljwitht npud/ nnpup thohtt mwpkwb thnpewpdbpp Yuquby k363,28 [4, ke 22]:
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bpwlbuhwl, Puywihwb: Crugduws emp swwn ki uyuwomd twb Ukpdunp Uplkph bpypitpmd UUE,
Lhpwtwl, Yuwnwp, Uunigyut Upwphw b wyjh [5]:

Cunhwunip wndwdp hwdwouwphuyhtt onitjuynmiud niibkgws nmbuwlwpwp Yorh  wenudny wohiwphh
wnwewwnwip 6 tpipubphg 4-p qupqugnn Epyputpt B Qupdwiwhtt  Ubkpuhuyh 2-p mbnnud quudbin £ b
Qhttwunwth qpowqnyn hwduljunipmniuubpp:

By stuywd powgws optiph hwdwshiwphwihtt onijut Swdwjuyht wnnudng pwwn wpwq thnpunid k hp
wohimuphwgpmipniup’  Eypnyulub  Gphpubkphtt qpybng  «<hpdbwfwb  onijwubkph» twpulhtt yhwwlhg,
wjumiwdbbiugthy wnuydd hkg wjunbn b kY oush hwoyn] wdktwown 2owmjgdus onip uyyunnny wppuwphh 20
tpypubphg 13-p:

Ushumphnid 9owgdws opkiph tjundwdp wénn hknwppppnipjut dwuht B Juynid bwb powjgus onh
ugundwh  Swjwjikpp Wnwu udhspubph  hudbdwwn:  Uwubwynpuygbu, pun Jhwfugpmippub  Jhpeht
nwuludjumy gowigdus opkph wdktwdks onijuynid’ UUL-nd, wyy wwypuipunbuwlh uywenidp 2-pr
nbnmud £ hwyntdl)  judhgpubinh pwppnid, dhispbn punudbtup 10 mwph wpwye 5-ppu Ep: Uju wwphukph
pupugpmid 2owgdws gnipp hwugpty k ghpuquiigk] qupbopht, unipdht nt Juphi, b tkpuynidu wyt ghonud k
Uhwti ququiynpdus  qnijwugnighs fadhspltipht: Ujuyhu' 2000p. UGUL-mud uywunyby E 57 djpny | ququnpws
qnyugnighy puwikihp, hugp Yuquty £ pognp padhspubiph 28 %p wyt nhwpmd, kpp 22wigwsd gptphtp pugundbip 9 %
Ep Yud 18 dipg 12 2008p. wpyniupubpny wppkt ququynpjus qnugnighs judhspubph vyyunnidp tjuqbkg dhisl
53 dipy 1, hul] 2ougwé opbph uyywpnidp punhwljurwlp hwuwy 33 djpn | (udhspubph punhwinip vyundwb
oning 15 %) [3]:

Cowygqwd  optph hwdwohiwphwhtt onijuymid gnpénid . hunwly pungddws huljwbp, npnughg Eu
Nestle-1, Danonc-p, Coca-Cola-t i Pepsi Cola-u: dkpohuiipht, uJhwuhtt ybkpgpws, pwdhtt bt puljund
huwdwppiuphuyhtt  opowtiwnnipjut wdkih put 35 %: Unwewwnwpp Nestle-u £ 17 %, 2-pn wbnnud E quaidnud
Danonc-p 85 %: Cunn thnpawghinwlwui qguwhwwnwlwuttph' wpwohlu 5 wwphubph plpwugpnid
uttnupununpnipyut Uk dwutwghunwugqué puquuuypndh] wju pubpmpinitubpt hpktg nipwnpmipiniup
uliinkint bk htug oph wpunugpnipyun  juughpubph Jpw, hist £ hp hbpphtt tyuwunbnt £ hwdwppiuphughte
ontuynid wju pulbpnipnibttph nkph nt omjuyh  hwdwkinpniwgdut wunhguth dedwgdwbp: Cunhwinip
wndudp hpugdw swwiibpny wopumphh wnwowwwp 10 ppkunubphg 8-p wuwmijwiund b «fks punjuljht»
Danonc-hit it Nestle-ht' 3-wljwt, hulj Coca-Cola-htt i Pepsi Cola-hli 2-wluit: Uppnuphmd wdbbwdks hpugmd
niukgnn wnweuwnwn hiqyulip juqunud ki Aqua (Danonc), Pure Lile (Nestle) Wahaha (Danonc), Aquafina (Pepsi Cola)
wypwipwithpbpp [5]:

b pgbw, «ougws onip» hwuljugmpjut wnwl tjunh b wetdnud hyybu wnpmiph (sququynpyus),
wjiybu b hwipwht (ququynpyws) onipp: Fuquynpus 2owjgdws onipp pujufut thnpp mbkuwjupwp Yohn
niih pughwiniph dke. wdpnne wphumuphnid vywnynn 9owjgws opkiph dhuy 10 % k ququynpyus: Cunhwinip
wndwdp wju hwdwdwutinipmniip npnowlh sknnudubpny wwhywidnd £ wdpnne wppupwuphnid: Ujuntwdbluugthy,
Jut Epypubp, npntn hwupught enipp hwdwoawphuyght dhohthg wykih E uyyunynid, npu yuwndwnp wpkjny
dudwbwl] hwupuyhtt oph oquuugnpsdwl unynpnyypt L jud wnpmiph oph oguunugnpsdwmb gusp dwljupnpulp:
Upmwhuh btpypubkphg Gu Upgkuwnhtwb, 2htht, Mipmiquyp, Uhpbpjubnubpp, SEpdwthwb, pbyybu twb
Zwyuuwnwbp (wn. 1, 2):

by JEpwpbpnid £ nnuputph pununpnipjuip, wyw wdpnne wojuwunphnid twpwywnynipiniup tipydnud
E ny pb wyulb, wy wyuwunhy ookphtt’ pugupmpjudp, phplu Uhwytt Shpdwithuwh’ yuydwbwynpdus nknh
wnpuwhwtdmt  Jhpwpbkpuy opkupubph wwhwbetbpny: Ujuntwdbuwgthy, SEpdwbhuynd hyybu bwb ULS
Pphunnwthwynud, npnbn wywlk oobpp ks nmbuwljupup Yohe niubl, wywunhlp wpug mkdybpny qupgqugnid &
wynnid: udbin oph wnbnpujiugdw juplunpnipyub dwuhb £ anunid twb wyt hwunp, np ipeht mwuphubpht
npub b wlhpynud hwdwoppwphwjhtt ghnnwdnnndubp: Ujuybu, 2012p. hnlunbdptph 8-10-p Pupubnbiuynid
Quyughy £ 2ougqué gpht i hpywsd hudwppwphuyht 9-pry Yngptup [6, 7]:
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Unjniuw] 1

Upuwphh wnwguwnwp kplyplkpl’ pun 2ouygws oph unyundwi 2003-2008 ep., Ujpy | [5]

2/h Bpypubp 2003 2008 hubywdp, % | Skuwlwpup Yohop, %
2003 2008

1 uuL 23,73 32,90 32 16,4 16,5
2 Utipuhlw 16,50 24,31 49,2 11,4 12,2
3 Qhttwutnwi 9,55 17,71 106,4 6,6 8,9
4 Ppuqhthw 10,76 14,29 32,9 7.5 7.2
5 P hw 10,35 11,99 14,9 7,2 6,0
6 bunnutqhw 6,95 10,98 58,0 4,8 5,5
7 SEpdwtthw 9,95 10,84 8,9 6,9 5,4
8 dpwuhw 8,91 8,49 -5,7 6,2 4,2
9 Puhjwln 4,93 8,46 30,9 3,4 42
10 Puywuhw 5,10 4,89 -4,1 3,5 2,5
Unwghti 10 tpyputpp 106,73 144,86 35,7 74,0 72,6
Uliuguwd kplypikp 37,54 54,62 455 26,0 27,4
Usuwph 144,26 199,48 38,3 100,0 100,0

2003-2008 pp., 1[5]

Unjniuwly 2

Upuwphh wnwgunnwp kplypikpp pun dky susht pudht puljung 2ouwgdws oph vywndwl

z/h Bplypubkp 2003 2008 hwytjwép, % Uhohtip

1 Utpuhlu 157,1 2237 42,4 7,5
2 Puwhw 178,3 204,4 14,6 6,8
3 UUE 96,1 150,3 56,3 5,0
4 Phjghw 132,9 147,6 11,1 49
5 Qbpdwhwu 120,7 131,7 9,1 4,4
6 dpwtuhw 148,0 131,0 -115 4,4
7 Puywthw 126,8 120,7 -4,8 4,0
8 Lhpwtiuit 96,1 115,4 20,1 3.9
9 Znmiquiphw 61,3 110,6 80,2 3,7
10 uuu 81,8 107,9 31,9 3,6
11 Cybkjguphw 98,1 99,5 3,5 3,3
12 Uquunphw 85,9 98,8 15,0 3,3
13 Buhjuun 76,8 98,4 28,1 3.3
14 Ungtuhw 78,0 98,4 28,2 3,3
15 Qkjuhw 84,0 96,9 15,3 3,2
16 Qunwp 74,2 96,9 30,0 3,2
17 Uwnipjut Upwphw 88,2 95,4 8,2 3,2
18 unpjuphw 62,1 94,6 52,4 3,2
19 Yhuypnu 86,3 90,6 5,3 3,0

20 Pnynunphw 43,1 87,4 102,3 2,9
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Cowjgws opph hwdwpohiwphughtt onijuyh YbEpmnusnipniup (2006-2011ppe.) pugwhuwynt) b hbnbjug
dhwnnudubipp b ophiwswthntpiniuibpn.

¢ 2owgqud oph hwdwojuwphuyht swduyp 2006 p. 192,8 Uit 1hg 2011 p.htt hwuby k 261,8 Uit 1h Yud wép juqul) &
135,8% (qéwwqunnkip 1).

o tpki 2006 p. 2owgws oph 50,9 %-p phpwgyl] b sququynpdws dhbph 10 quung, 33,0%-p 10 thg wykih
nwpnnnipjudp sququynpdus 16,1%-p ququynpud nwpwibpny, wyw 2011 p. wyy gniguwithpubpp juqdb) Eu
hudwyunwupwbwpwn' 51,6%, 36,0% b 12,4% (gdwuwuwnljkn 2).

e 2010-2011 pp. powgynn 10 kplpubnh wpwowwnmwpp Qhttwunwl k (2011 pyuljuhi 2010 p. hudkdwwnnipjudp
uguniwl Sujuyt wikugk] £ 17,8 %-ny), npht htwnbnd Eu UUUL-p, Ubkpuhluib, Pugnubqhwt (w&h
wubwpwpdp  23,9%), Qtplwihwhb, Ppughjhwy, Pnwjhwy, Enpphwb, Zingjuwunwip b Spwbuhwb
(gduyunltp 3): Zwnljubpywlu £ wwl, np tpduws pnnp Ephpubpnid 2owigdws oph swjuwukpp wybjugt) L.

e tpk 2006 pp. 2owigywué opp hwdwppimuphuyhtt wdkbwdks nwpwswopowip Upldnjuwt Gypnywt kp (24.6%),
www 2011 p.J wnwewwnwp k nupdtk] Uuhw-unun ojhutnuyjub mupwuswopown (32.8%), (gdwuyuwnlkp 4),

e sowjgws onph 2007-2011 p.ubkph dhohtt nwpblijut sSwwjubpny wpwowwnwpp Uuhw-Vwnunodjhwinujui
nwpwswopowt nt Ubphljwb b, npnp dhbiunyb dudwbiwly 2011 p. wfjuikpny 1 otishtt hwuting gougus onh
Swuubipny 10-12 wuqud htin Eu dund Zmiuhuwght Udbkphljuyghg b Uplbdnjwt Gypnuyughg (gduwuwnljtn 5).

o Upldwnjwi Gypnyuyh tpypubpnid tnyuuybu tjundby b oowigdws oph Swdwjubph wbjugnid, npp 2011 p. hwuly
k48,1 Ujpny 1h (gdwyunlytp 6).

o Uplwdnywt Gypnwuyh Ephpubpnud 2011 p. 2owgus oph wdkbwdbd pwdhup hwutunwd L Shpdwthwyht (28 %),
bPuiwhughtt (23,8 %), dpwuuhughtt (16,4%), Puwwuhughtt (12,9 %), Uhwgyu) wuquynpnipjuup (4,4 %),
Zniuwuwnwtht (3,5 %), Mnpiniquiihwghtt (2,3 %), Cykjguphuyht (1,9%) (gduwunlbp 7).

o huyywthuynud gpuwgqus oph Swduyp 2006-2011 pp. duwugh) Ewithnthnha' 6,2 diny | (gdwyunltp 8), npunkn 9nipp
oourigus k Uhtish 2 1 (57,5%) b 2-10 juting (34,8 %) (gdwwunljkp 9).

o junwpwd Yuwljwnmbunmdubpp gnyg i wnwhu, np 2011-2021 ppr.hit 2owjgdus oph hwdwohiwphwyht
Swuubkipt wybjwbwnt L onipg 170%-ng b 2011 py hwutlynt tu 440 djpy | (gduyunltp 10):

261,8

2428
250 598
217,5
206,9

200 192,8

150 4

100 +

50 +

0 A T T T T T

2006 2007 2008 2009 2010 2011

Y. 1. Gougwmé oph hudwpjuwphuyhtt swdup 2006-2011 pre.
(90 Eplypubph hudwp), dipn ¢ *

(udnt oph wyu b hbknwqu gdwwwwnlkpbph wypmniptt ' www.zenithinternational.com Juypnid
nbqunpyus nknkunynipmniip’ “2012 Global Bottled Water Congress and market trends” [8]):

7 SC1EYUSIP 3/2013



2006

193 djpn1hwnp

LLOSSUQNIONPT

2011

B2 puquujngn]us 2&\111\ il .
10 (g mpmrpgEp g B2 ququ]np]w s gnip
Upyh 10 onp

wmpnyniEmlp

W2 guquunpab 2&\111\ 10
ruagafeg )byl
UL E

Qququnp]ws gnip ‘10
1hwplguk

wmpnyniEmlp

o quujn]ms g B S qunpms gnp

262 jpn1hwnp

Ul 2. Tounglud onipp pun nkuwliikph 2006-2011 pp.

(90 tpyplikiph hundwp), djpg *
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V.3, Coungyusd

onh oquugnpduw ninpinmud 10 wnwewwwp Lpypukpp
2010-2011 pp (90 Epyputnh dke), Uinn |

*Unpmipp www.zenithinternational.com Jujpnid nbnunpjws nknkljwnynipniup’ “2012 Global Bottled

Water Congress and market trends”:
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Ul. 4. Cowpgyws 9ph oqunugnpdnidp’ puwn nwpwswopewbiitinh 2006-2011 pp.
(90 tplyplutiph Ukg), uipn 1*

2011-2012 pp. hudpunhwinip wknuowndtpp

e Cowgws onh pughwunip swwp ghpuqugnid E juppniiugdus oph Swduijht b pniljuyh htug
wy hwndwst £ wyuwhnynid wpunwungpnipjut Swjwjikph wép: Uhisptin qutpp wwhywignwd Gu
gudn dwjupnulh Jpw, dwutwynp puybpnipnitubpp wybjugund Bu hpkug ubpluynipmiup
qupqugng onijuttkpnud:

e Cowgws oph hwdptinhwimp omjwb pwdwtdué L snpu  Jungnpugnyt  dhowmqquuphly
pulpnipiniiubph dholi, npnup wywhnynid Bu wpnwunpnipjut swwjukph dky Eppnpn dwup:
Uhlnyu dudwbwl h huyn ki quihu dh owpp nnwpwbwopowbiught juquuybpynipmniuibp,
npnughg Yunpnn Gup tpky Wahaha-u b Suntory-tt Uuhw-vununoyjhwinujw tnwpwdwopowmuni,
SAB Miller-p* Udphljuynid:

e Puuyuwhywiwlwt hhdtwpughpubphtt dhty wydd Epypoppuyhtt iowbwlnipini £ wpdnud, huly
oph quuyhtt dwwnskihnipniip vywndwb  (Jqudwnpubph Swjuwh wykjugdwt) hhdbwlw
Jupwithst E hwunhuwunud:

e Puuyuwhywtwljub nkuwtlyntihg widnubg hwpbkpwynpnudp (2owjgnidp) qquh wgpbkgnipnta
E mubktwn wppynibwpbpnipjut wju gninh wuwuquyh gpus:

e Cowgws oph npwlh wmbuwblniithg Jks tpwbwlnipmit E wupynd wpnnonipjub dpu
wqnlignipju b hhppuunwghwyh hhdbwiingpht:

*Unpnipp www.zenithinternational.com Juypnid nkqunpiwé nbnblundnipyniip’ 2012 Global Bottled
Water Congress and market trends”:
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Uly. 6. Upldnyut Bypnuyuynid 2oupgyws 9ph swjwjukpp 2006-2011 pywyuukphi*

*Unpipp www.zenithinternational.com Jujpnid wknunpjus wbnkjunynipmiip “2012 Global Bottled
Water Congress and market trends”:
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*Unpipp www.zenithinternational.com Jujpnid wknunpjus wbnkjunynipmiip “2012 Global Bottled

Water Congress and market trends”:
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“Unpmipp www.zenithinternational.com Juypnid nbknunpdus nbnbjuunnpmip’ “2012 Global Bottled

Water Congress and market trends”™
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Udthnthnud b wmyywmqu qupqugnidubkp

¢  Uuhw-puiununoyjhwinuyui, Udphluyh b Ukpdwynp Uplbph qupqugnn nnupwswopowubpp
Yduwt powjgwd oph dwjuwyutph w&h hhdtwlwt gnpéntubpp’ punupuyht pwuduyptpp
JEunpntugdw b mbnbuujut juyniinipjut ptnphhy:

e  9nh wijuubgnipyub dwuht nbnkjugduénipyut dkbwugnidp b opudwnwljupupdwi guignyg
unwgynn oph wuwljwup wju onijutkph hbnnwqu wgh hhdtwlwh gnpénuibkpt Gu:

e  UTuljuwwnbuynid L, np oph dkdwdwp ontjugh hmnqusép dnwnnwljw hhig mwuphutph plpwugpnid
wdhnt £ wpugpupug mkdybpny:

e Onpp swihbpph tuwpbpuynpdudp sququynpjusd oph  oquimugnpéuwmt  pwhwybkwnnipniup
pupsputnid £ wenponipjut hwdwp ogqunuljupmpjut b widhowuytu oqunugnpsdmt hwdwp
whunwtbhnipjub mkuwblyniiubphg:

e 9ph thwpbkpwuynpdwt nppund npwpwpulwb dnnbgnidubpt Epuojowynpnid o wdjug
ontjuynid wnwghiwunugdwi hwgnnnipniuip:

e  Uuljuwunbuynud k oph pouyguutt wpymitwpkpmipjut JEunpniwgnid, nph pupwugpnid jungnp
puybpnipnitiubpp dknp Ypbpkt thnpp pulbpnipmnibubph pwdubnndubpp jud hpkug hnduunt
wwl  Ykpgukt  bpehtitbphu  twwwwl mbbkbum] b wkh  dbswghl)  ubthwlub
hgnpnipjniuibptt nt wpunwnpuiph mkuwljutht (wnpundbip), htyybo twb judpuw gt wdkh
PNy qupgqugus mwpwuswopowuibnh ontjwtbpnid:

Tvibym opbkph oqunwugnpémidp Zwjwuwnwih Zwipuwbnm pyniimyd

udbnt oph wnbnph hwdwopiwphwihtt qupqugnudubph $nuh Jpu  htwwppphp £ ghunwplyly «opkph
tpyhpr Zuywunwinid wpnwgpnnubph «anklguns wpduqupn:

Cun Uqquyht Jhdwjugpujub  swnwynipjui (U0) wdjujikph’ 2009p. Zujuunwinid wpunwngpdby k
4,59 Uipn npuuh (12,6 dju nnjup) b hpwgyby k4,36 djpn npudh (12 djb gnjup) 2owjgdws onip, nphg 803 Uik npudh
(onipg 2,12 Ujh nnup) wpnwunpuipp ppugyty £ UNZ, huly pinudbup 117 dju gpudhup (onipe 0,32 Ui pojup)’
wpuuwuwhdwiyub wy) pypubpnd [9]:

Uy Ybpwy, Zuyuunwimd  wpnungpws gowjgdus epkph punudkin 20 % b wpunwhwinnid, nphg 17,5 %
UNZ, 2,5 % wpnwuwhdwbyub wy kpypibp, huly dhwgus onipe 80 % uwgwnynid k ukppht ontjuynud:

b nlw, 2009p. dkp Eplpnod wyju npppunp qquph wilmd £ gpuiigdby: 2008p. hwdbdwn wpnwngpnipniup
wwluuky t 18.6 %ny, hulj hpugnudp' 23,5 %: Zwnjuybu wuqgk] B wpnwhwinidp onipe 34 % [9]: Cln npnud
nhyh UNZ omlwbbp wpnwhwinup tfugk; & ompe 40 %ny, Upbspbn npui hwlwowl wy omlwibp
wpunuwhwinult wgk) k65 %, phl thnpp §onh yuwndwnny buljuwt wgptgnipini sh nitkghk) punhwinip wwnlkph
Ypw: b nwpplpnipinit Zwjuwuwnwith wipnne wphtwphnid 9ougiws eph ninpint wg  wpdwbwgply 7,5 %: Rutnkl
wpnwhwjnmpudp 2009p. Ukp bphpmud wpunwunpyly k33,8 i 1 oowygdus enip, husp 27 % gudp b twjunpy
nupu gniguithphg:

2008p. 2007p. hwdbdwwn  wpuwnpgl] b hpwugdl] b gnudwpuyhtt. wpnuwdng 13 % b pubnkt
wpuwhwjpnnipjudp 16 % wydkih owwn 2owjgus onip, husp thwuwnmd k, np 2009p. gpuigus wulnudp
hhdtwwiunid dguwdwdh htnbwp k:

Ujntu jupbnp hwbqudwbpp 2008p. hnyunbdptph ybpeohtt gowjgwé opkph onijugh junonpuigniy
dwulalhgitphg Ukyh «Pouhhy  dudwiwlwynp thwlnudl kp, hiush mnblglkg wpnunpmipub puupn,
hpugdwi onpugh pwpwpdwdp, hul wybih nip ukthwlwiwnhpng thnthnjuntpyudp:

Uljunklp, np, h tnwuppbpnipni wdpnne wphiuphh, Zwjuunwinid wpinwnpynn b hpugynn  gowgdud
oph Ukd dwup ququujnpiuws, wyuhtiph hwdwjipuhl oniph k: 2009p. njuitpn] wyh Juqul) k paghwbniph 75
%: Ujuhpl unynpului sququynpfus emp pughwbnip hpugdwi 25% b juqunid, dhsybn, hisybu wpnkl
lptg, wipnne wolnuphmu sowgws oph  uyuemdp Yuwnupdmd E 90/10  hwpwpbkpulgmpjudp h ognin
unynpuljwi ny ququynpywd oph:
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Eplu wju hwpwpbkpulgnipyudp E wuydwbwynpyws, np Ud0-u dhsh 2007p. tkpunju) 2owjgws onh
Ybpwpbpuy pp  hwydbnynmipnitubpnid wnwbdimgqus  wnnnd  ubpuyugpl] B dhuytt hwipught oph
Ykpuphpyu Jhdwljugpmpymip’ tkpluyugiling wyh <hwpught 9onips wingny, dhisyhn 2008p. ujuws wpwidhi
wnnnny ukpluyugly £ awl «anpniph gnipp»:

2003-2008 pp. 2owigqwsd onh uwwnnudp Zujuwuwnwith bbpphtt snijuymd  pubinkt wpnwhuwynnipyudp
wdk] k oonipe 125 %ny, dhuspln woluwphh Yupguspny wyny wép unyt dudwbwwhwngusnid juqul) L 38 %:
Unwowlighl] w&n punpny k judbint oph nhuniputibpny hwpniun Eppubpht, husyhuhp bu Poynuphwi (102.6 %),
Zntbiquphwt (80,2 %), unpjuphwi (52,4 %) b wyji: Ujuntwdbtugthy, Zujuunwup swpnibulnud £ puduljut
htrnt dtwy 1 plwlsh hwoyny uwunynn hadbnt oph hwdwphiwphwihtt dhohtt gnigwithphg, npp 2008p.
ufyubpny uquty 30 1, Uhisnkn dkq dnn’ 8,5..9 |: Uw pwbwlnid b, np Zwjwuwnwih tkppht sm b nhnbu
pujuljut Uks wynubughw) ntth hwnjuybu sququynpus optiph uyundwt dwuny: dbkpp woqus wsht
dkdbwybu  tyuwuwnb] E twb qpuublyulubpnid, hswbu bwb phwlwpwbbbpmd  phuybuubp wwppbph
(Ynubpukph) dhongny hudbint oph uyyuenudp: b phy, wju ubqubunnid wwinupwp wnwewwnun k Enkp «USRU
Inpppr phljkpmpmbip «Twpmp Qnip» wwpubipwihon], npp ulqpimlub spewlmid pmljuynid dhuybuly kp
gnpénid, uwlugtt wykh  np omlw dwnwy Uy wy fungnp  uwunnpny  «Qbpdnily gpoiwgps «Rynipkns
wypwbpwithony:

Quujws ukppht omluynid vwyundwh swjwjibph wdht huyulwb gowigdus opkph  hugniunphub
wnwybkjuybu ukppht onijuyh Jpw sk, np whwp £ hhdugh (gdwwyunljtp 10): Cunhwlwnwlp, Ynndunpnonudp
whwp L wpnwhwidwt jupwpuniudwi b pingjuyudwi dhongny: b nhyy, hwinjuwbu 4Eipghtt Uh pwth mwphubkpht
wyu ontljw Untnp gnpdws Jud wpnungpuljui hqnponipniibpb puguytws puljbpoipniaubph tbpgpoudubpp ks
dmuwdp yuydwtwynpyb] Bt wpunwpht onitjwubpnid nkn qunukint hknwjupny:

107
6000 5637

5000 /47:3//\\%1
4000 /37'26/ /./él\\.
3000

3414
3187

2000

1393 1320
809
1000 1401 1425 415
98 141 130 181
i — S]]
0 155" 99 101" 121 151 87 ' 54 71 !
2001 2002 2003 2004 2005 2006 2007 2008 2009
uji ppund
=¢=bpugnid == Ukppht snilju UMz  ==e=U; tpyputp 4 4n

VL. 11, Zuywunwimd wpnwugpdus 2owgws optiph hpugdw swduwutpp
b oniljuukpp, Ui npud 2001-2009ppe-. [9]

2000p. ujuwus wpuwhwinidp qquh wd b wpdwbwgpnid: 1999p. 1,1 Ui | 22wgqus oph hwudbkdwwn

2008p. wpnwhwin]t) Ewpnbi 14,4 Ul |, wyuhipb 10 nupdu pipugpnid wpinwhwbnudb wgk) onipe 12,5 whqud’
nwunpkw jupduspny dhohtip wpdwtwgpbiny onipe 40 % wd:

14 SENEYULP 3/2013



LLOSSUQNIONPT

Upnuwhwtdwb supniwuljuwt wéht sh jpwbqupk] wmbqud wyn mwuphubph pupwugpnid npudh qquih
wpdunpnidp: Upnwhwidwt wdp, hwdwppiuphuyhtt dhpttwmbumninbuuljutt {dguudwdng wuydwbudnpjuws,
lwpwptg Uhuyl 2009p. putinkh wpunwhwpnnpyudp Ypdun]bing 46 %:

Ul. 12. Zugywuwnwihg 2owgdud opkph wpnwhwidw hhdwlwi snijuitpp 2006-2009pp.
Ul npud, 1-wyp kpypukp, 2-dpwunwmi, 3-Nijpwpiiv, 4-TU7, 5-(kniumunwi

Unyniuwly 3
Zuyuunwinid wpnunpuéd oowgjus optinh hpugdwt swjwiitkph nwpblub wsp
2002-2010pp., %

2002 2003 2004 2005 2006 2007 2008 2009 2010
Cunudkup 0,3 27,0 9,6 20,9 29,4 32,2 18,8 -23,5 51,3
‘Utippht sniju 1,3 16,3 8,5 22,7 22,4 25,3 27,1 -20,1 -48,5
unz 434 60,4 49,1 28,2 92,9 66,9 -5,2 -39,2 3,9wlg.
Uy tpypukp -38,2 133,6 -21,7 -11,1 -45,7 -83,8 401,3 65,2 -30,7
Unjniuwl 4

Zuywunwind wpnwungpdus 2owigdusd opkph hpugdwb sntjutph Jurnigdusdpp
2001-2010 pp., %

2010
2001 2002 2003 2004 2005 2006 2007 2008 2009 1)
‘Ukipphti
848 85.6 78.4 77.6 78.8 74.65 70.6 75.6 78.9 72.2
oniljwu
umnz 59 85 10.7 14.6 15.4 23.0 29.1 23.2 18.4 26.6
Uy kpypukp| 9.3 5.9 10.9 7.8 5.7 2.4 0.3 1.2 2.7 1.2

Upunuwhwidwt hhdtwljut  nipnmpinibbbpt b Ontuwunwtp, UUL-p, Mijpwhtwt U dpuunwbp:
Ujubnupup wpnwhwbdwh woymsh pudhiip fniuwuinubhb E 2006-2009 pp. nidjupiubpny 85,6 % [9]:
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Zhwmwppphp  wbkdybpny b qupquinid twb powjgdws oph ubpypnudp Zuywunwi: Uwutwynpuybu
2003-2009 pp. dudwtwjuwhwnguénid ukpypnudp 8 hwgq. | Swwihg hwulky k323 hwgq. (h, wyjuhipt wdl) k onipg
40 wuqud: Lkphpnudp sh tduql) wihqud «quudwdughis 2009p. pupugpnid’ wpdwbwgnpting 12% wd: Lippdwt
wjuyhuh wdp pugunpymd E dpuwunwithg, Prnwjhwyhg b Spuwtiuhwyhg oowgus opbph ubpunisdwt wény:

Uwubwnpuybu 2007p.-hg uljuws wbjugh) ki Jpuguljui Borjomi, hiswbu twl  bypnuyulwi San
Pellegrino, Perrier, Evian b Vittel wuypwipwthpbpny hwipuyhtt opkiph tbpdniddw Swjuyubpp: Ujinrwdbuwguthy
ubpunisyus gnipp ubkippht onitjuynid hpugdwt 1 %hg b quljuwu dwub £ juqdnid:

Ujuyhuny ntuntdbwuhpnipniubpp hisybu vhpwqquyhty, wyuybu k) ubkpphtt onijuikph dwuny gnyg Eu
wnuwihu, np gougywué opkph  wpunwunpnipjut nppup wpug nbkdybpny qupqugnn, hul Eplupudwdlbn
hwnyuwénid Uké htnwuljup niukgnn nnpun E: pw dwuht £ Jiuymd twb 4kpohtt 1-2 tnwphubph pupwugpnid
ninpunh Wjundudp gniguphpuws wibtwpjuwunby dbs ubpppnidwghtt hbwwppppnipiniup, npp hwdwppiwphuyhti
ninbuwljut {guudwdny yuydwtwynpws npnowljh <hwyyunnudny» hminkpd tbpjuynid wljthuwynnpki wénn
dhuinud niuh: Zuywuwnwinid 7 dwljuhoh qugwnynn opbph dwuhtt nknkjunynipmiip pipdus £ wy. 5, 6:

Unjniuwly 5
Zupuuunuind 7 wdkiwywn Jugwnynn opkpp, 0,5 | ohs” hwipught (quqny)
Qbpunty Polih Upquh “Ythihowt “thihowt Upun Pnuulju
dnpndu
56691 26979 10934 6865 2777 1603 1380

Zujuwunwith gnpswpupubph dwubwlgnipyudp pipwugph dbe qunudnng  ubpppnidughtt jungnp dpwuqpbphg
phplu wdktwpnynpp Ynwnwyph dupgh Upnujuq hwudwjuph  dnnwluypnid ppwljwbwgynn  spwghpt k, nph
opowtiwljnid 40 hwu wmwpwédph Jpw whwp E Jupnigyh 2owjgws opkph unp gnpswpwit: SYgupului «Udhu
Nttwn Eu Bp ubpppmudughtt pujbpnipjut winiithg hwinbku Bynn tbpgponubptt wppb hul uuly o hpkug
dpwghpp: 22 jupwyuwpnipnibt phEpnipjuitp tpjupududin Jupduljunipyut hhudntupubpny wpudwgpbnt
tywwnwlng wppkt hul ghpuju owh t fwbwgl] Upnmujugh 1400 hw  hnquuwpwsdph tjundwdp, npnug vh
dwup twlb gnmiqnughwljuwt  tpwbwlnipjut ubthwljwbtwrtinphywsé hnnkp Eht: Culjipmipiniup wquwpunwynpyt) k
Junnigk] pupdp nbkjpunnghwlwb  gnpswpwl, npp jupunwhwih  wnwpbkiut 40 dju | gouygus onip:
Culkpnipynibt hp Spugpmud, npuybu phpuuught omlw, Wby £ 0 m 6U omljwib, dpugph kppopy thoygnud!
bPpwup b Mwpuhg éngh wjwquuh Epypubpp: Culbpnipniup gowjgqus oniptt wpunwhwbnt Lt Zujwunwih
«wqugmun gmp» («Rare Water») pphtqujhtt wijudp: Cunn - Eynundhjugh  wpudwunpus nknElungnpjul
Spwgnny Uhtgh 50 Ujt nnjuph tkpgpoud £ wljujuydnud, hisygbu b 100-150 wpjuwwnwintinh unbindnid:

b nhw, Zuywunwip dky wyy  Spwghp b hpwljubwginud Anynuphuynd, npuinkn Yunnigynn opkph
gnpdwpuith ponupidwi Swduwjbpp (huknt b opwjut 1 U 2hy, nph hpugdwt hhdtwlwh oniljuit (hubnt k
Bypnwuwi [10]:

Ujniu punpnp dpwghptt ppujwbwgynid b hwy-gipdwtwjut hwdwwnbny juuyhwnwng Upnuwpwn
punupnid junrnigqusd gnpswpuih dhengny, npunnkn whwp t oowjgyh dbnh pwnuphtt hwpnn nwupwuspubpnid
wnlw hwipuyhl gnipp, hyybu twl sququynpdus wypmniph onipp, b wpnwhwudh hhdwlwiunud GU:

10-15 dju pnjup quwhwwnynn vkl wy) twpowghs b ppujubugynid £ Upwnwupulh nupuswuopowniy:

Unjniuwy 6
7 wdbmgunn Jugwngnn opkpp, 0.5 1 oy wnpyniph (wnwtg qugh)
Pynipkn ‘Lny Upwp Pnuwlju Yhihowl Uig Upuwp
36444 24525 11244 2159 2149 871 5
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Cniljuymd wunhfwbwpwp hwynbynmd Bu tnp wimbbbp. dwubwdnpuybu «Gwnth Yphunwy juy»
onipp: b nliw, dhts wyy pulbpnipmitp hwintu Ep quphu «3wntth Ynjuw» winting® qnugnighs  fudhsputiph
wpuunpoipjudp: 9njugnighs pdwbjhpubph dEy wy  wpuwnpnn «8nitihnt»  pllpmipniup, nptt wppku 10
wnwpnig wyl] E omuyht E ubpuyugunud «Zwy Ynjw» qnjugnighy pdwbjhpp, ujub B «Qnuwp» winitung oph
wpuunpnipnibip: Culjbpmipjut nbopkun oph onijw dwntbint hpkug puyp puguwunpnid bt onijuynud wpnk huly
dbnp phpws thnpdwnnipjudp b powjgws oph wpnugpnipjut hbpwiuwpuyhtt phqibu (hubnt hwbqudwipny:
«Utup nkn dh thnpp k) npwghy Gup: Qnpp ontju dntbine dbp dpwgpbpp 4-5 wwupju Junbunipinit niuky, pugg
wynpull dudwbwl] wwhwheytg Ukp niqué npwljh gnip quubnt b ppuw wpunwnpnipjutt hwdwp whpwudbon
ubpnpnudubpt hpujutwugubint hwdwpy,- wund £ pulEpnipjut nEjudupp: Culjipnipiniup nhn 6 nuph wnwye tp
gpuighk] «2nyup wwypwipwihop' hwnljuybu hwpdh webbnd npu pwpwpwbwht Swgnidbwpwtnipniup,
wjuhlipt' ny Uhwyt  huybpbinud, wyl wpupkpbind, wupulbpiimd b poippbpbimd «lwpnipll, Cuupgy
hdwunt mubktwm hwbtqudwipp wywqund hpdtwljuwt ywnnkughw omjuubp hwdwpbing twb  tydus
(Eqniutipny fununn Gphpubpp: Cujbpmipjut wnpniptbpp gnbynud G Lopnt dwpqh Unbthwbwduih opowth
Quplwnpnip puwjuduyph nnwpwspnid: Lepuynidu wpunwunpynud £ Epljne mkuwly «@niyuwp»* hwipuwghtt quqnyg
I wnpiph wowbg qugh: «Qniyuiy wowydd hpugynd b huguljub smuynid, wpinwuwhdwbyul Spugpkpp
ntintu Uowljdwl thnynud B Cuybkpnipjubt wnwybinipiniup ubppht ontjuynid wyt £, np wpnbt pul] unbndjus £
pupfudwtt hwdwlwupg, b qudwnwljinbpnid wnjw E vwntwpwitbkph ks gutg, npnug vhongny k) «Zuy Unjuygh»
htwn vhwuhtt hpugynid £ wypuupp: CujbEpnipjut nEjuduph hwjwundwdp dhwyt wpnwhwidwb nkypnid wju
ninnoipjudp wpus tkpgpnudubpl wppupugdus Yihuki:

Mnpunp junpgnp  ubpuyugnighsubphg b twb «Ed Uy Bh £ntuw)phtg» pulbpnipmniup, npp ontjuynid
ubpjuyuinid £ «ththowtt dpninduw» wypwupwuhony: Culjbpnipmmitp  unbndyb] £ 3 mwuph wnwe' «thihowl
dpninJu» hwipuyghtt optiph gnpdwpwipn dknp phipknt wpyniupnid. wnweohljumud twhwnbuynid £ unynpuljute
wnpyniph oph powigniu:

NMuwnykpny gowgnidp pudujuthtt mupwsqus ypuwlnhu k: Uy dbjuwthquny wpnku dh puth wdhu
£’ Zujwmunwithg (ntuwunwb «Swphp» wmypuwiiputhony onip b wpnnwhwinid hwdwinit puljkpnipinip:

Un YGEpy E bwb omu dnb) «Updw Uhgu» gnipp: Lkpuymdu  pujipmpniut wpununpnd  «Updw
UjJw» wumbny hwbpuhtt b wnpmiph opkp, htywbu bwwb phbp: P by, Jwplbnhtigh nnpuh
ukipyuywugnighsutipp skhtt Jupnn onijuynud hpktg wypwpp ubpluyugubjhu pig-np «dwpybnhuquypt  dkfuh»
onipe sdwul] wowohunugiwl punqupwljwinipniip Wywlkihu: Opybu  wuhuht' plnpdkg oph pnipkinh
junniguséph nt Gpudonmpjut dhol Enwéd Juwh dwuhtt gnmipmit niibignn ghnwljuit nbunipmiip,
hwdwdul nph quuwljul  Epudsnmpmnih quuss ompu odnwd E gpuljub tukpghnhuyny: Ujuntnhg t, b
nhy, Swgh] £ paljipnipput wiwindp «nghnhy»:

Cujtpmipjutt wpnwunpws onipt wpdwbwgly £ unyuhull wyjupbpuwhuwny qpunynn dh pniuwlub
wnnnowpwpwluwh Jhunpnth npwnpoipjubp, npp Zuywunwbind wwppkp opbp niunidbwuhplinyg  hbwunn
Eqpuljugply E, np wyt wdktwhwdwyuwunwupuwiy £ dwpngnt opquithquht:

Ll huyulwb 2ougqus opkiph hhdbwlwh phpwt wpnwhwindu b, wjintwdbiwgihy tkpuynidu
npu Uks dwub hppuwgynid £ ubkppht onijuynid, b wjuinkn (nipe wuypwip k qgunid ontjujuljwt tnwupwsph hwdwp:

Ukpuynudu omijuyh pudwinudp juunupdws b dnnwynpuuybu hbnlbju; Yepy. hwbpwjhtt opkph
ubqubuinnud pun hwonppujwinipjut wnwewwmwpubp tu  «RbGpunilp», «Pouht» «Upquht» U «Thihowl
dpnindutr. wnpniph opkiph ukqubunnid wnnish pudhup «Bmipkn» b «Lnp opkiphtt k, hull nhuykbubp vwppbph
Uhongny hpwgynn opkph nnpunid wnwewwnwp £ «Uwpnip onipp»: Quuyws dbwnpyus npnywljh «atmmnniu
pynjht»' Upguljgnipniip swpniiwynid k updby:

P nphy, wmb b wyhnwwnwubyuwl wpwpynn (Home and office delevery) oowgqué onipp wdpnne
wphiwphnid juqunud £ puinhwinip wodwdp uwyunynn oph onipg 1/3-p, husp, wjintwdktuyhy hwdbuwn wpyniup
t hwdwpymd (shuyws Jub kphpibp, ophtialy’ Ukpuhlub, npukn wji ghpuqubgnid 70 %):  Zudbdunwpap
gudn wju gniguwthop wnweht htippht puguwnpynid £ dhy wydd 2owmjgdws gnip wpununpnnubph Ynnulhg wju
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ukqukuwnh tjundwdp ny pudupup nupwunpmipiudp, htsp, vwlugt, wpnbb hul] thnpodbEnt Jhnnd nibh, puth np
wdpnne wopuwphnid wju ubkquttnnd unyuhull hujuubt «ppiinguhtt uunbpuqd» L qunud, b wnwehljw
wmwphubpht vyguuynud  Eu unp <hunwfbgnidubp»: L Zujwunwih hwdwp ndjujubpp paguuynud B,
wjumiwdbiwgtthy, dbp nhunwupynidabpny wyt own wybih yujuu £ hudwhawphwghtt dhohthg:

Cowjgdws opkiph wpunugpnipyut b wowdb] bu  wpnwhwidwt  Swduwjubpp Zwjwunwinid phnbu
pujuljut hwdbun gniguwuhpubpng i wpunwhwjnymd [10]: Cunn UUU-h  Jhdwjugpulijui nhyhqhugh
wupuipuyhtt weplnph Swpwynipyut (UN Comtrade) wjujiikph Zujwuwnwihg 2008p. wpnwhwigk) k5 ujl
nmpuph (pun 22 Ud0-h 1,39 djpy gpudh), hul 2009p. 3 it gnpuph (pun 22 UO-h 0,92 djpn ppudh)
wpunwnpubp, hisp juqund  Zujuunwith wowig wjt b «<hwdbuns wpnwhwidw plyudbup 0,4-0,5 % [9]:
Ujuntwdbwgthy, hsybu nbuwbp, wjit wpwgq qupqugnn nnpn £ b pninp htwpwynpnipinibitpt niuh
wnwohlu nuwutwdjulubpnhtt hwdwpwphwhtt fwjupnpulng pwquujupujut tpwbwlnipjut punniunphugh
JEpwéybnt hwudwn: Uy hmdwnbpunnid puwn fuplnp E dbp puljbpnipmmibtiph Ynnuhg «<qquihp ghnwljgnidins nu
«&hon ghppwynpnidp» hwdwowphwhtt onujuynud: Zwnjuybu, bpk hwoyh wetbkip, np Zujuwunwinud judbnt
onh wnpnipubiph «pnpnibwlnipmpoiips uppbp dwubwghnwlwi  hwyduplubpnd juqdnud b owwpkjuwt 1,5...2
Uiy W [10], dhtsnbn oowigynud k 50 uj-hg b wwlwu emp, wyuhtipt'  2,5..3,5 %p: bhwplk, oph Uks dwup
puwlysnipniup uyunnid £ unynpuljut opupwphihy guugkph dhongny, puyg qquith dwup yupquuybu «puthynid
Eonippy:

dbpp todws opuwwhnydwt hwpgkpht wdhpdws Ynugpbuh opwlwpgnid btnkp Gu judbknt oph
nwpwdwopowbiught  omijuibph  qupqugdwt  hbpwbwpubpp, pdbknt oph  hwdwppuwphuyght  onijuygh
htpwulwpubpp, fudkne oph wpuyuynpdwi unp ynipbpp, wignidughtt gnijuwtph tkpphtt wwhwiewplyh
wdp, uyuennubph twpwywnympniutbph  hwodh webbp, wpnunpmput  inpudnidnipniaubpp’ npyhku
wywquih wéh hhdtwlwb pwtwgh, oowjgyus oph wypunnpuiipbpp, hwdkih hwd (hnn) b bywwnwluht
Yhpwnnipnit niukgnn opkph dwyuwjubkph wybjugdwt hwpgbpp: Ynugqpbuh opwlwpgh hwpgkph pywpynidp
hnionid ki, ph - wyn npnpumud hudwppiwphughtt iowwymput bty hhdbwbinhpbp jub, b hbsybu ko
wnbkulinud npuilg hbnnwqu qupqugnidubpp b nusnwdukpp:

Quuwywsd ny np sh dunnid, np judbnt opbpp puybihp Eb, vwluyh Jupsnd Eup dudwbtwli E np judbm
onbkpp, wyn pynid hwtpwjh, wpwbdwgykt tkpluyh gnpénn wypubpwyhtt jadph tkpunid” nputp gnyg mwny
wnwudht Eupwhdpny (wuwhwwibnyg, hhwplyl, wpowphtt wnbnpuhtt gonpéniubnipyut  Swsljugpnidp):
Ujuybu, wyy uny Jhwjugpnipyut hwdwdwy 2011 p.ht «2201» swdugnpny wypwipwht tupwjudpnud 22-hg
wpunwhwinudp Juqdly E 13294,5 1 5714,0 hwq. gnjup wpdtpny, hulj tbpdnidnudp hwdwywnwupwwpup 352,5
unttiw b 312,5 hwq. gnjup, hulj «2201» swslugpny wypwipuyhtt Eipwjudpny wpnwhwidwb gniguthyubpp
Juqut L 2880,9 wintiiw b 2821,1 hwq. nnjup, hul] tpdnsdwbp hudwywnwupwbwpwunp' 15628,2 winttw b
12210,2 hwq. UUU gnjup: Zwulwbwh L, np tdwb nquuujupgdut yuydwbibpnud sown nddup b nupubpunty
hudbne oph b dhwgud pdwbjhpubiph JEpwpbpyuy wdyugukpp, ntunh £how Y1hth, hswbu wpgbku ok Eup JEplnud,
npuip nmwpubowwnyti: bul] tpk thnpdkup «2201» b «2202» swdlugpbpny wuypwipuwhtt Eupwjudpinh pytpp
gnidwipl], wyw Ynitktwbtp hbnbjuw) wunltpp. 2011 p. 22-hg wpdws bpynt Swsluqptpny wpunwhwidl)
16175,4 tinutiwa b 8535,1 hwq. nnjup wpdbpny wwpwip, hul ukpunisyty® 15980,7 minuw pwiony b 12522,7 hwgq.
nnjup wpdbpny wwypwip [11, ke 14]: Unwugymd k htwmwppphp b dhwdwdwbwl wwwpophtml) hpuyghduly, wyt
wnnidny, np 2Z-p, hwpnuun (hubng judbne opkpnd b pdybjhputp wwnpuwunbnt htwpwynpoipnibtitpnyg
(pUy b hpubph yuunpwunmdwb hhdpnid puws E judbint gnipp), vhuyg 2011 . onipe 4 Ujh nnjuph suhny todusd
wypwipuyht upwpdptnh hwpyny nith wpbwnpwjhtt puguuwljut hwoytlonh duwgnpy: Unwugynid k, np wdkl
nwnh wyy swihny hwjpbiwfjut mbnbunipniup qupqugubne hinjuwpkl, tbpgpoudubp Bup Juunwpnid  wy
tpypubpnud:  Ldwt Eplnypep Jky wiqud bu pugunpmud E, ph hugnt 2Z2-nid wydbjh dkntnme £ ubpdndnudp:
NMwpunnpuh hhdpnid puljuws £ wyb hwbqudwipnp, np ubpuyhu gonjup/gpud hnppupdbph yuydwbbkpod 1
hudbne onipp 2 wqud wykjh pwily k, pwb wojuwphp dniu Epyputpnud: Uju ugph jnisdwb ninht, h phdu wy
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gonpépupwgukph, huulwb npudh wpdbgpnudu E, npybugh jupnnqubwtp wbpugit] hwbipuubnnipnithg
wpuwhwinudp b, dwubtwynpuybu, jpdbjne opkiph wpnwhwinwdp:

22-hg udtnt 9ph wpnwhwindw wikjugdwi htwpwynpmpiniuitkpp b ninhubkpp

Cwpwnpuiphg htnbmd E np judbnt onipp wpubpipnid gupdbl; E jupbnp puqdujupuljut
wypuwipunbuwlubphg dkyp (1] Judwundnid £ 0,37 pnjup dwbpwbdwju quny), nph yqwhwbowplp woptwphnid
wiptnhwn wybkjutnud b Fuduljub k ok, np 2011-2021 pp. 2owigus oph hwdwpjuwuphuyhtt swjwp hwutbnt
E 440 djpn 1h, jud wép wpgus dudwmjuhungwsnid juqubnt k onipg 170%:

Ujwwnkup, np 1 dju | judEnt gnip wpnwhwibim yuwpwqunid wyt pipnud £ 370,0 hwq. nnjup
gpuduwdninp (hwunyp), hulj 1 djpy |h wpnwhwidwi ghypnid® 370 dju gnjup, 10 dipg (h wpunwhwidwt
nhypnud’ 3,7 djpg nnjup jud 22 wpunwhwidwb tkpljuyghu Swdw)p (2012p.) Ygkpuquigyh wybih put 2,5 whqud:
Bpt hwipuwybwnnipmithg fudbnt oph wpunwhwidwt Swuwp hwugyh 10 dipg. 1h, wyw wj iuqdh adbn oph
hwdwppumphuyhtt onijuygh swjuyh 3,3%-hg dhbish 2,3%-n (2021p. yuhwbownpyh nhuypnid):

Zuuwbwh k np wynuhuh gniguwihpubph hwubbnt hwdwp wihpwdbon b wyhnmpmnia-dwutwdnp
hwwnywsé ukpn hwdwgnpduljgnipinil, nph wpyniupnid whwnp E dowljgh «udbnt oph mpnnwhwiniud» hwdwhp
qupquguut byuwnwlwht Spwghpp: Opwgph tywwwlu £ jhubnt 22-hg wpunnwhwiynn judbne oph swjwubph
Yupniy wybjugnidp b wyy twyuwunwlubphtt hwutbnt wwpwpinype hhdtwpjuighpubph pusnudp: dEghuubphu
ouippnid  Juplnpdbnt ki huyulwb fudbnt opbiph wpunwhwidwt ynunbughwih gnypugpnudp, onijuttph
pugwhuwynniudp b gpuighg mupupwisnipmd judbnt opp ywhwbowplh dwpltnhugp, pnipupuignip ontljuynid
uyunnniubph jodpiph ubqubunwynpnudp b dwnnigynn (udwnynn) pudbnt oph mbuwljh (ququynpduws, ph
wuquq) nt nwpugh swywih dkdnipjub phnpnipniup, webnpuht juqiulbpynipniuubph htn judbne optiph
Jwdwnph Epjupududbn gujdwtwgpbph Jupnudp b pun dudjbnujimpiut (nupju wdhutubph) onitjugh
ubkqutunuwynpnudp, nputuynpuuwghtt thengubiph ptnpnipniup b wyn juquuljbpynipniaibph htn judbne gnip
2owgunn Juquulbpynipnibbph yuydwbiwynpjusnipmiiubph dknppipnudp b wyj:

YQunplnp kup hwdwpnid hwnjuybu huyjuljub judbne optiph wpnwhwidwb puyuwjudw ot pputdwut
ninhubkph hupgp: dpubp B

e  Upunwhwind ubplhumdu gnpénn wuydwuttpng b ujubdwbpny:

e Upunwhwimud hqnpbpdpl-hgnpup Jugni-ghunbnbubpny: Uju ypulunhiub gqnpst] £ twpalhe
UZU opnp, tpp huyjuljut hwupwhtt opkpp hgnptpdhy-hgnpup ghunbn-Jugnuttpng (60 1 tnwpnnnipjudp)
Zujuunwithg nknuihnpynud b 9pwygynid Eht Uhinhoshh ng-wynhnjuyhtt judhspubiph gnpdwpwinid: ‘Ljwwnkup
twl, np ntuwunwith Bppnyuljut dwumd judbnt hwipwght optip sjut, ntunh b huyjuljut hwipwght optipp
Ubs yquwhwiownl Yniubbwb (F-nud, hwnljuybu junpnp dbnwnipghwljwb dkntwpynipniuubpnid:

e Zwlpuyhti opkphg unwbwy tpwig Juquh dke dwnunn hwbpuyhtt ynipkpp, b wyw npuip
wpunwhwil]: Zwipwhtt opkphg hwupuwyhtt wynipkph wpwbdtugdwt nkuninghwt dowll] tu Jpwghubpp:
dkpohtihu pdwuwnt wjt k, np ks wpwugnipjudp ywnwnynn ujuwjurwlh Jpu 4Eplkhg Juphjubpny putynud E
hwupuyjhtt onipp, oph b wuuyny ujuwjunwljh <hwinhydwy wpyniupnid oph Juphjubpp pudwignud bu
hwqupuynp dwubph b Ogpynwd, hul pupdp obpdwunhdfwith yguydwibpnid onipp gninpohwinid b hkpwbinid
E, hul opnid Enwé hwpuyhtt ynipbpp thnont (wdbjh owwn wyt wynip £ hholkgunid) mbkupny «tuwnnud» G uwpph
hwwnwlht: Zwupwht opbphg vnwgws thnphtt Yupnn £ uyundwd jud oquuugnpddwt Juypbpnud «pugyty»
(Inwdyty)) opnid bt oquuuugnpdyl) Yud judbing, jud pnidwuljut Jubbwibp pugnibbnt dudwbwly: Zwbpuyht optphg
yniptnh vnnwugnidp wsph E pujunid hp pupdp wppymbwybnnipjudp, puth np, ek 0,57 mupnnnipjut wywljjw
ohop Yonnud | gplipk 1 g, wyw 0,51 hwipuyht 9ophg wpwwnynid L 3...5 ¢ hwipuyyhtt yniptp, hugsh htnbwupnyd vh
pwlh hupmnip wiqud (Chwnp vyuwennujut wpdbph tjundwdp) tjugnid i hnpowgpdut Swheubkpp, hyybu
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twl wyuljju 2obph’ hwnjuybu nputg Wyuwndwnny uvnwugyus Juwubpp: Fugh wyn hwipught opbpp wyuljju
2otipny wbknuihnjulint nhwypnud, Epp nputp nknuthnpynid Eu Epupniquyhtt Jugnubpny, 600 YU swnwynhg
wybh ghypnid winbuwwbu dbntnnt sk, pwih np inpuugpdut Swhukpp ghipuquugnud Bu vnwgdus
ogninnuikiphi:

e Zujuljut judbnt opkpp Jupnn i wyundwi onitjw hwugyl] twb unpnduljuowpbpny: Uy
tyuwwnwlny 22-hg, hwnljuwbu phyh wpwpwlwd wppwphh  bphpubp  Juenmgqus  funpnjuljupwpny
thnpuunpdus onipp Jupnn £ wdbh qudp Swjuubpny hwugyl] vyunnnht b wbnnud juquultpyb] npubg
nuwpuwjuynpnidp: Udku nhypmd dtpp phpduwsé udbnt oph wpunwhwidwt wyju jud wybt ninnt pnpmipiniup
whwp k wywhnyyh huwdwyuwnwujwut duutiwginibph hwyquplubpny b dwubwlgnipjudp, npnup whwnp k nkn
gkt Jtpp pipdus btywnwluyghtt hwdwhp Spugpnud:

Zuguljut judbnt oph dhowqquyhtt wnbwnpujiugdwl, swujubph puguidut gnpénid wpwbdwlh
Juplnpnipnit B uvnwind  tyquunwljught dpwugph hpugnpsdwt dkwuhquubph  gnpénitbinipniin:
MEnnpmnit-duubuynp hwndws hwdwgnpswljgmpjut oppwtwlnid juhunn hinwtupuyhtt Eo nuntnid
ubpnpnuduyghtt $ntnkph uvnbnddwu nt gnpswunpdwt ninnyué gmupkpn:

Ulwtiw 1hép hp dwduyny [12, te 615] wyt Epwohhpt L, npp juwywhnih 22-hg wpnnwhwiynn judknt oph

wybjh Uk Swduwjubpny b dudjnibpnid wpnwhwinud® gputng huly gnipp qupdubng wpnwhwdwt juplnp
dhong b 22 unghwj-intnbuwlju jpuinhpubph nisdwt jupbnpugny wnpmnip:

MPOBJIEMbI MEXJIYHAPOJHON KOMMEPIUAJIM3AIIMA ITIUTHEBOM BOJIbI
PECITYBJIUKU APMEHUS
Mapxkocsia A.X., Capkucsn I'.JI., Maptupocsan T.C.
Epesanckuii cocyoapcmeennulii yHugepcumem
Epesanckuii cocyoapcmeennbiii yHusepcumem apxXumexmypul U CIpoumenibcmed

KiioueBble ci10Ba: MEKIyHAPOIHBIH PHIHOK MUTHEBON BOJIBI, MEXK/IYHAPOIHAS KOMMEPLUAIM3AIUS TUTHEBON BOJIbI, PO3JIUB,
CIpoc, MpeyIoKeHne, CBoOoaHas (TrubepaibHasT) SJKOHOMHUKA

AHHOTALUSA
B coBpemeHHOM TIO0ATM3UPOBAHHOM W HHTETPHPOBAHHOM MHpPE B MEXKIYHApOTHOW TOPTOBIE BCE OCTpeEe

MPOSIBJISIFOTCS 1Ba OCHOBHBIX NPUHIIUITA: aOCOJTIOTHBIC U OTHOCHTENIBHBIC NMPEHMYIIECTBA CTPaH, 3aHUMAIOIIMXCS TOPTOBIICH.
Ecnu nepBelil IpUHLMI, B OCHOBHOM, 3aBUCUT OT HAJWYMsI NPUPOIHBIX PECYPCOB TOW MM MHOM CTPaHbl, OT PacloIOKEHUN
BaXHCUIIIMX PBHIHOYHBIX IICHTPOB CTPAHBI K MHPOBOMY PBIHKY, OT reorpa)u4ecKoro IOJIOKCHHS, TO BTOPOH, B OOJbIIEH
CTEIIeHH, - OT YeJIOBEYECKUX (PaKTOPOB, OT BEIMYMHBI PACXOJOB HA TOT WJIM MHOW TOBap WK YCIyry. DTO O3HA4YaeT, YTo s
TOr0, 4TOOBI 3aHUMATh MECTO Ha MEXKITyHAPOIHOM PBIHKE, HEOOXOMMEI HE TOJBKO COOTBETCTBYIOIEE PecypcHOe (TIPUPOTHOE,
MaTepHalIbHOE U Jp.), HO ¥ TOCTYIIHOE, C TOYKH 3PEHHUS 00eCIIeYeHNEe PRIHOYHONH CTOMMOCTH.

Hns PecriyOnukm ApMeHHsS TakuM BO300OHOBISIEMBIM pPECypCOM SIBISICTCS THUThEBask BOJA, B TOM 4YHCIE U
MUHepasbHas. Pacmonarasce CpaBHUTEIHHO BBIIIE 110 OTHOIICHHUIO K IPYTHM CTpaHaM (CpeqHss BBICOTa Hall ypoBHEM Mopsi PA
1818M), TONBKO Mayias 4YacTh MMEIOIIUXCS HA TEPPUTOPUU BOJHBIX PECYPCOB PETHOHA HCIONB3YyeTCS B peciyOnmke, a
OCTaJbHAs 9acTh C HYJIEBOH CTOMMOCTBIO ‘OKCIIOPTHPYETCS B OCHOBHOM B A3epOaiimkaH.

ABTOpBI, U3yYHB MHUPOBOW PHIHOK MUTHEBOW BOJBI, BBIICHUIIN, YTO OH pa3BUBaCTCS JUHAMHUYHO, a, II0 CPABHCHHUIO C
2012r. B 2021r. motpebnenue Boas! BeipacTeT Ha 170%, a romoBoit 00bem coctaBUT 440 MIIpI. IUTPOB. ABTOPHI MPEAIararoT
3HAYHUTEIBHO YBEIHMYUTh 00BEM SKCIIOPTHPYEMOU M3 CTPaHBI MUTHEBON BOJEI, 32 CYET Yero MOBBICUTCS 3KkcopT PA. C memnbio
YBEJIMYCHHUS IKCIIOPTA MUTHEBOH BOJBI OBLIM MPEUIOKEHBI pa3IMYHBIE CIIOCOOBI, HHCTPYMEHTHI M MeXaHU3MBIL. [Ipemnaraercs
TECHOE W JICHCTBEHHOE COTPYIHHYECTBO rOCYNAPCTBO-YACTHBIA CEKTOP, B PE3yJIbTaTe BO3HUKIA HEOOXOAMMOCTH pa3paboTaTh
L[EJIEBYIO MMPOrpaMMy KOMITJIEKCHOTO Pa3BUTHA « DKCIOPT MUTHEBOH BOIBD».
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ISSUES ON THE INTERNATIONAL COMMERCIALIZATION OF DRINKING WATER IN THE
REPUBLIC OF ARMENIA
A.Kh. Markosyan, H.L. Sargsyan, T.S. Martirosyan
Yerevan State University
Yerevan State University of Architecture and Construction

Keywords: world market of drinking water, international commercialization of drinking water, bottling, demand, supply,
market economy

SUMMARY

As two of the most important principles of international trade the absolute and relative advantages of trading countries
are being displayed incredibly sharper in this globalizing and integrating modern world. If the first advantage depends on a
particular country’s natural resources, geographical location and distance from the essential centers of the world market, the
second advantage is mainly linked with the human factor and with the amount of expenses spent on a product or services. That
is to say, for a position in the global market it is necessary to obtain not only the appropriate resources (natural, substantial, etc.),
but also the security measurements acceptable in the terms of market value.

Drinking water (mineral water included) is a renewable resource for the Republic of Armenia. Located in higher
geographical zone (the average height above sea level is 1818 m) in comparison with the other regional countries, only a small
amount of the water resources in the area is used in the country, while the rest (more than 9 billion m3) with the zero cost is
mainly being “exported” to Azerbaijan.

By the global market research on drinking water the authors reveal that the global markets are demonstrating dynamic
development trends in the current period and up to 2021 growing to 170% by that time and providing annual exchange of 440
billion liters water. A considerable escalation in the amount of exported drinking water from the Republic is proposed, which
will enable the Republic of Armenia to increase the exports. For these reasons the ways offering increase in the exporting
amount of drinking water, tools and mechanisms are mentioned. A close and dynamic cooperation between the private sector
and state is proposed, in the result of which an integrated development plan will come up for the cost-effective export policy
execution of drinking water.
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UBYULU LLP LULOYUL UTYU FUEE 4EMUYU LI LUTL
UuzfugecsNkEe3uL 2hUuuudnNrnrut

S.U. Uwpuhpnuyywi
Epliuih Swpnwpuw bnnyeyul b phlnupupnipiul yknwlwl huduyuwpul

Puituth punkp. ¢onip, epudwwnmwlwpupnid, tynhwdwlwpg, hhppnnbklutjulut jurnigyusplbp, pniuby,
hhypntubpgbnplw, npngnud, nkjptwughw

Shdaun/npymd F Ulhwlnu j4h dwlupnuh pupdpugnidp Jhish 191557 4 ahop: Unwowpliynud Fjdh onipp
wnwohyuynid hwpuunnkuly dhuyl ko hyuwunumfabph hudwp ' Unn wywquynid nupuduspowbnid
Jwhfpwwnbung fudbin oph nEphghup vkndkn: iyuwnmwlng: Zuyjwunwiah Zuipuybunnyeiul hwudunp uglh
quwwhnyp juyni i wnweplppug, wyn pynid hyguwuwnh ninkunipul qupquglwin, jpupbjufh nwpudph
bfpntynyngfuljul ppunfdialp, §ynsh unghugulul bplialnfpilp

dipohtt wiwphubphtt Zwjwunwih Zwbpuybnnmput  hojuwbnippoibibph Yondhg htnbnnujwt
wpuwnwbtp E wwpynmd Ubwbw (6dh dwwuwppubh pwpdpugdwt b opubinhwdwlwupgh pupbjuddwi
nunnipjudp: Cungniugty E Ulwbw (&h dwuh opktp [1], 22 btwjuiwgquhh jupquppmipjudp unbndyt) E Uhwbw
18h hhdtwhwpgtph hwtdtwdnnny [2]:

Ulwbw 1h&p pungpuhwd, pupdpunhp (hd E Lhdu wpldnunpnd (snpppniud £ @bqudw, hwpuy-
wplbuninpnud®  Jwpnpkthuh, hnuuhu-wpbbpnd® Upkgnitini, Ulwuh b Upbbjwt Ubwbh (Eerbwonpw-
utpht: Ubwbp juqdqus b UkS Ulwthg mi @npp Ulwibhg, npnbup hpwphg puwdwiynid ki Upnuthoh b
‘Unpuinniuh hpjwbiqwibpnyg nt gpuip dhwgung uinnpepju pupny: Lujuputt |£h dwjuppuljh wphbunwljut
hotignip tpw pupmpemitp 75 YU tp, dhghtt juyimpmitp’ 19 YU (wowbjugnyip 32 Yd), dhoht
Junpmipiniip 41,3 U, wdkbwjunp dwuh’ @npp Ulwtth unpnipynip’ 98,7 U: Uy wwydwbkpnid (& plphwing
suup Juqunud Ep 58,5 djpy W3, oph dwjupnulh wphtunwlwut hokgnidhg htwn 1£h tjuqugnyt swduyp
Juqutg 33 Ujpg U3

Ulwbw (hd kb puthymd 28 g’ Quugknp, Gujunwgtnp, Upgh&hl, Twpnbihup b wyi: Ubwbp
uliynud £ bwlb uvnnpgbntyu wnpnipubpny nu dpunnpuughtt mbnnudutpny: Ubwtw 1£hg uljhqp b wntnud
dhuyt Zpuqnut ghwnp:

Uts E utp Epyph Yubpnid Uhwbh towbwlnipniup: 1930-60-wjub pulutibtpht Zpugnui ghnh
Ypw Junnigyl] E Uhwb—Zpugqput juuunp' 6 hhgpnk Ejunpujuyuuttpny, nph pgwhwgnpddw wuphubph
16h dwjwpnul buwbu hety E: Udbiht, wqwupqyt £ np oph pugpnnuub pipugpnud 1£h Hyninghwlwib Jhdwlp
Juunpupuind E wibkh wpwg, put hpugpdnud Ep: 1964 pduljwuht (h&h wpgkt Ynpgpl) Ep hp nupuydnp
wuowpubph 40 %-p, 1€h wnwybjugnyu junpnipniup hwuk) kp 80 U-h, oph dhohtt dwmjupnuljt hoky tp 13,5 d-
ny: Upymitipnid, 1949-64 pp. ©npp Ulwbh ([fwhunwlp tuqkg 36,5 §u2, Uks Ulwbhup 116 Yu?, t]wuqkg
prYwsth yqupnibwlnipmitp opmd, 1h&p ujutg hwdwp vwunguljuly (1947 p. 17 wbqud): Unkwnp jutubno
hwdwp npnoytg LEynpwtibpghw vnwiwm tywwnwlny 1dhg wyjbu gmp pug sponubp: Uwfuyl, stuywus
Antwplynn  dhongupnidubphtt  (hhdbwlwind®  Upthw-Ubwb  poiubh  gopbwplinud), Awpupunjub
wuunbkpuquh dwdwbwl Gpyph  gnuunbdwt  hwdwp  wbhpwdbynnipnit wnwewguy Eukpghnhly
bywwnwlutpny 1£hg mupkljub hpuwbwgul) onipe 1,5 djpy U® opwun: XXI quiph uljgpnud 1&h dwjuppuya
hoti En 19,25 d-n4:

Upyniupmid XX nuph  dtpoht  wnwubwdjwlubpoid  $hghjuphthuljut b jEhuwpwbuljub
thnthnjunipynibitbph hknbwipny 1hép uljukg skpwbtw) nt fwhdwbwy, swunlk] juyunwluiws ophunintpny:
Uju thnthnjumipniuikpp puguuwpwp winpunupdwi (£h jhinputujut wyhiwphh dpu: Unwehtt whwuqubigp
uyu wpmuny hiskg nhnbu 1958p., bpp Zujwuwnwih Yndiniuh Yhunindh b twpwpwpubph junphpph
dhounpynipjudp vnphppuyhtt Uhmpjut junwdupnipmniiup Ubhwbw (£hg opunp 1,5 djpy U3-hg hotigptig 500
Ui d®, nphg 380 Ui U*-p poyuwnplytg oquugnpst] dhuyt npnguwt ubqnunid: Uwluyt tnyuhul wju
Juplnpugny npnpnithg htwnn (dh dwwpnuljp swpnitwynd Ep poubk: hwpundus oputinhwdwljupgp
htiwpwynphiiu tywunmd tp Uhwbw (8h Swhdugdwt ypngthuhti: Guhpwudbown Ep thnnply tukpgbnhluygh b
nnngUwl wyywhnydwl tnp ninhtp b juijel)] Ubwbw 1£h dwjupguljh hinwqu hobgnidp: 1961p. punniiugtg
Ulatth oquiugnpddwt tnp upjubdw, npny twhpwnbudnud tp 1&h dwjuppulp quhwwib) 1898 U tuhoh {pu,
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nph phwypnud, gnnohwgdwt b unnpbplpyu hnuptph thnppugdwt hbnbwipng wnrwig 1£h Jwljupnuljh
htinwqu hotiguwt, httwpwynp Y hubp Zpugnu ghwnny pug pnnuky 180 Ui U® gnip (ptwwt wuydwbbkpnid
50 djr WB-h thnjuwpki): Nongdwt hwdwp wthpwdbion oph nhdhghunp dknubnt tywwnwlny jurnigytght
puquuphy wyndywluwjubkp, npnig dvhgngny hwipuybunmput hwpwjuyhtt ghknbph optipp ninnytght
ntyh Upunwpwwnh, unnpht Zpuqpuh, Eodhwsth gnpénn gpwbgptbinp: Uwubwynpuybu 1967w, Junnigytg
Uplpwwnp yndwuwluywuip, npp Uhwih «hnqup» phplwgpkg 50 Uit WB-ny: Zknmwuquynid® 1968p., Junnigytg
Uhggymth wyndwyuljuyutp, npp gniqunbnbunipjuip jpugnighs mpudwnpnud 125 dju d® gnip: 1966 p.
owhwgnpsdwb hwbdiight Uwwpwth, 1976 p.' Uquup, hull 1981 p.' Upnipguih epwdpwpubpp’
hwdwywwnwuptwbiwpwp 91, 70, 525 dju U® swquykpny [3... 5]: Zwupy L upby, np dhtish vnphpyughtt Uhnipyut
thnignuip opudpwpuhtiwpnipjut whtwpwunby Swlwbtph wuwpdwibbpnud, Zujuunwih Jupquynpyng
opuyhtt hnupti wpnkt wwywhnynd Eh 83 gpwdpwptp, npntp gnidwpuyhtt Ynunwynwd the 1,1 dpn U® onip
(wnwtg Uwpuwiigh opwdpwph)[6]: Eukpgbnhuyh hwpgp nusytkg Ukdwdnph wnndwluwywith junnigdundp:
Uwluy Utp donnypphtt hdwljus tp wypbnt bu dkY junonp gignid. Uyhwwlh Eppupwpdhg htwnn® 1989
p- wunndwluyuip Ynuubpjugytg b Jepugnpsulgytg dhuy 1995 ., hiyp Zujwuwnwith hwdwp nitkguy ny
vhuyt mbnbuwlul, wyjl unghwjujut b punupulub Uks tywbwlnipmniu:

Ulwtw 1£h wwhywinipjut b wwowpubph wppynitwgbn oguuugnpsdwt hwdwp pugunhly
whwlimpntth  nbkguy Npnunuwb-Upthw-Ulwt  hhgpnunbpbhjuljut hwdwhph  junnignudp: Lgh
dwupnulp pwpdpugubint hudwp Opnunwb-Upthw-Ubwt potubp (hd Jupnn E wbnutnjul] Qpnnwu,
Upthw, Bnkghu giwnbph hnuph vh dwup: Bniukh nkuthjujut nupkjub hgopnipniop quuwhwwnynud k465
U U3 Uyt punugus b Upthw-Ulwb pniubjhg (Quonigdl) E 1981 p., uwytt Upthw ghnhg Ulwb jupny k
nbnuihnjul] nupkiut dhtsh 300 Ui B 9onip) b Npninut-Upthw potutihg (uenigdt) k2004 p., wyt OApnnwb
ghinhg Upthw-Ulwt pniukh dhongny Ulwbw (h& jpugnighy Jupnn b wmbnuihnjul] mupkljut 165 djn 3
onin) [7]:

Ulwtw 1£h Eynhwdwlupgh ywhywinipjut tyuwwnwlng 1978 p. unbndyt] £ "Ulwi" wqquyht
wupyp:

XXI nuiph uqphtt npnonid Juyugytg Uhwbw 1&h dwjupnulyp pupdpugut] $ngh dwljupnuljhg dhish
1905 U uhop: Lwpjuwwnbuqwé dpwugqpny oph dwlwpnulp Yyuquh 19035 d: Utwmgus 1.5 U Yywuquh wihph
pupdpnipiniup: Lkpuynidu 1&h opp dwjupnulp 1900.13 A E, husp hwjuuwp E 1963p. dujupnuuwlhi: nh
dwuppuyh pupdpugdwut ptpwugpnid gpudwsly Yihukh 1697 okup b ohunipinil, npnughg wwownnuwwytu
gpuigqwé L dhuy 481, hull duwgws 1216-p wwophuh i Qpuidwdy Yihuku 7 Yd opwgdtp, 18 Yu
hEjupwhwnnpydwb qékp, 35 tupwluyuitkp, 19 Yu ququuupbbp: pny Yoswslygh 15 Yud Epjupnipjudp
Swiwwwph: Lwhwnbuynd tp Uhwbw (&h oph dwljupnuljp 1903,5 d pupdpuguty dhtisk 2032 p: Smpkljwb
onh dwupnulp ywhwp L pupdputiup dnnudnpuytu 21,6 ud [7], vwluyt 10 mupnud 216 ud thnjuwpki wyh
pupdpugh) £ 380 ud, husp tpwbwlnud k, np opkupny vwhdwiqus qpudphlijhg wowye Lup wgh) 7.5 wnwpny:
Ujuptpl, mupkljub dhohtt hwoyny Ulwtip pupdpughy k30 ud, hul ykpoht 3 vnwupnid® 42 ud:

dbpohtt 11 wwphtbph ppugpmd Ulwbhg pug b poninfk; 150...165 Ut U* gnip, wyuhty opkupny
poyunpynud Ep 170 dju U® (pugh 2012p., tpp tpuwowh htwnbwlpny 1&hg opunp juqdly £ 319 dju W3) [7]:
dkpoht 11 nmupdu pupwgpnid, pugh 2012p., tpp Uhwbw (£h dwljupguljp, btwhunpy nupdu dwljupnpuljh
hwdbdwn hobiy k 6 ud (pugh 319 Uju U3 gpwnhg, Upthw-Ulwb pnibbkiny 1h4 E nbnuthnjut) pugudtop 50 djo @B
onip), sh tnk] Ulwth oph pugpnnudwi nt tkphnuph puguuwljwut hwoyklohn:

Ujthuyun £ junupdus wohwnwiph jupbnpnipmniiup Uhwbw (£h dujuppulh wijdwb juiodwb
b pwpdpugdwt nupnnipjudp: Uwfuytt wyjuon wppbb wihpwdbonmpinit B wowowgl] quuhwwnbint
punitquws dnnbkgnmdubph hhdbwynpduémpiniip b qupqugubint Ulwbw 1£h dwlwuppulh htnwqu
pupdpugdub qunuthwnp, npp dbp Jupshpny whwp £ hudwyunwuupjpwth 1915 p. wpdwbtuqpus thohtt'
1915,57 U: Uw whwp E (hth wju hupgnid dbp bywnwljuytunp:

Ppunbuwu t wpyn®p Uhwtw (dh dwupnulh pupdpugnudp dhtsh 191557 A thop, U h®us juuwm
wylt Zujwunwith Zwbpuybnnpjuin: Gpynt hupgbph yuwunwuppws b gpujub .

e Tuughph |nidnudp hpwnbuwlui k,
e uyl kplypht jhwnnpph punupwlub jpugnighy Yoho, Yinish dngnypnh unghwjwu hhdtwpiinhputpp,
nunbunipjut qupqugiut hwdwp juyuwhnigh juynit wnweptpug:

Zhdtwynplp wuquédp: Zwdwduwyt [7]-h° 2000 . ophtwlny, Ulbwbw (&h opuyhtt hwpytlonh
Untnpuyghtt dwuh juqunud phwjuwb pununphsubph gnudwpp 1222,7 dj J3, hst nisth hbnlyw) pununphsubpp.
¢ 1h& puthynn ghntp' 740,5 U u®,

o uhnnulubp (£h dwlpbnyph Jpu’ 388 Uju W3,
e uunphlplpuw hnup® 94,2 dju U3
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qipp pyws gnigwihoubpp, gbpdwuwnhdwih 2° wgh b oph dwwpnuyh 1915,57 U uhoh nhuypnid 1hg
puthynn glwnbph swupubpp Jupnn ko ijuqby dhiish 702 Ui @3, hul 1£h dwlbplingph Jpu nkgnudubpp' 352,7
Uy ¥ [8]: Upmyniupmid Ulwbw 18h opuyhtt hwoyklpnh dntnpughtt dwuph Yuqunud ptwub pununphsubph
gqnudwpp Juuwgnyb ugkttunph yguydwibbpnid oph dwjupnujh 1915,57 ¢ thoh nhwpnid 1hth 1148,9 Uji u?:

L&h opuyhtt hwpdtlonh Gjpuyhtt dwuh Juqunud phwljut pununphsutph gnidwpp 2000 p. opptwlny
Juqunud k£ 1555,3 dju U3, high niuh htwnbyw) pununphsubpp.
¢ 18hg uyqpuwynpynn Zpuqnut ghwnny, hwdwdwyu [7]-h, pnyjuwnptih Ep, wnwudbjugnyup® 170 Ui b3,

e gnnpohwugnud [&h dwltplnyphg' 1370,9 Uju U3,
e uunphlplpuw hnup' 14,4 dju u*:

9kpp wodws gniguithoibpp, Junwgny ughtuph b oph dwwpnulh 1915,57 d uhoh nhwpnud, 18h
dwkplinyphg gninpohugnidp Yhuquh 1430 i @ [8], hul wwnnpbplpyu hnupp 98 vl u® [9,10]: Uhlnyl
dudwiwl Zpuqnuitl glnny Ulwithg wpnwhnupp Ypkpdh hp twpebwlwb swhhy' 50 wW:Upynidipnid, Uhwbw
18h eopuyhtt hwoyklonh Lipuyhtt dwuh Juqunud phwlwb pununphsubph gnudwpp, Juunwugnyi ugkiuph
wuydwbbpnud, oph dwupnuyh 1915,57  thoh nhwpnud Yihth 1578 i u3:

Ulwbw 1&h opuyhtt nmupbklijut pwjwmbup Juunwugny ughtwph yuydwbubbpnd oph dwljupnuljh
1915,57 U thoh nlypnid Yihth 429,1 djl o3

Upthw-Ulwut potukh ipotwdwuh thoh pwpdpugnudp htwpugnpnipni juw nupkjut Uhwb
wnbnuthnjuby 554 Uit U3 gnip:

Ulwbtw 16h opuyhtt mwpkwt pwjwbup oph dwlwpnulh 191557 d uhoh hwdwp Jbpp tpdus
thongupmidubph hpuljutwugdwi nhypnid Juunugnyi ugkbtuph wuydwitbpnud Yihuh 125 dju o3 Ujuhupl,
wnwpkut htwpwynp Yihth Ubwbw (8h dwuppuyp pupdpuguby 10 ud:

Ulwbw 1dhg npngqUwit tyuwnwlng tkpjuynidu hpujwbwgynn epunp Ythnjuhwwnnigyh Gnyupph
opwipuiph swhwgnpsuwl ptnphhy 90 Ujh W3, Uwpuwphlh epudpuphg 23 Uyl U3, dbnhh opwidpwph
ohttwpupnipjut ghypnwd’ bu 20 dju U3 buyyhuh sdwhutp th withpwdbion Juwnwpk] wyju pughpp jnuskne
hwiwp. Eqjupph opudpuph shtwpupmput hwdwp 90 Uy US $, dknhh opudpuph shtupupmpjui
hwiwp 60 Uit US $, Bnighu-Ulwt hwnjusnid 26 YU kpljupmpjudp tnp pnibikjh shtwpupnipyui hudwp'
400 uyu US $: Cunudtp 550 Uy US $:

‘Ljwwnh nitktwny, np hwdwyhwphwhte onitjuynid jadbynt oph ghtip (9owjgdus) 370 US $AL &, hwoyh
wntbkny weliinpuljub qinskpp” wyt yupkh £ quwhwnt) 29,6 US $/U3: Bph pugniukip, np npuytu hnwdp gnipp
Jwdunyh tuqugnijiip sowglus oph wpdtph 10%-m], junwbwbp 29,6 US $/u3: Smpkljub 125 ujl U3 fudbyne
onh popuwgh ghtp Yywquh 3,7 djpg US $: Bph hwodh wetkip, np dnn wyuquynid uyuuynid E judtyne oph
quh ohpmmuyh wg (5..20 wiquu), wyw vhuyt tpdwsd dhgnguenidubph hpwlwiwgnidhg Zuwjwunwih
Zutpuybnmpjut hudwp junbndykt wytyhuh wuwydwikp, husyhuht quqt E @nippdtiunwth hwdwp:

OBOCHOBAHUE HEOBXOAUMOCTH BOCCTAHOBJIEHUS IEPBOHAYAJIBHOT'O
YPOBHS O3EPA CEBAH
Maptupocsan T.C.
Epesanckuil 2ocyoapcmeentblil yHusepcument apxXumexmypst U CHpoumenscmea

KuioueBble ci10Ba: BoIa, BONOCHAOXKEHHE, 9KOCHCTEMA, THIPOTEXHUIECKHE CTPYKTYPBL, TYHHENb, THAPOIHEPTeTHKA,
OpOILCHHUE, peKpearys

AHHOTAIUST

B nanHO# crathe naercs 000CHOBaHME MOBBIIEHUS ypoBHS o3epa CeBaH 10 otMetku 1915,57 m. B Ommxaiiem
OyayleM, ¢ LENbI0 YMEHBIICHHS MPOTHO3MPYEMOro Ae(UIMTa MUTHEBOH BOJBI B PErHOHE, MPEIIaraeTcs MCIOIb30BaTh
Boy o3epa CeBaH TOJIBKO JUIS MUTHEBBIX HYXJ. OT0 obecneuut B PecmyOnuke ApMmeHus yCcTOHYUBBIA mporpecc, OyaeT
COZIEHICTBOBAaTh AKOHOMHYECKOMY POCTY, YIYUIIUT THAPOIKOJIOTHUECKYIO CUTYAIHIO TEPPUTOPUU W PEIIUT COIHaIbHBIE
pOOIEMBL.
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THE JUSTIFICATION FOR THE RESTORATION URGENCY OF LAKE SEVAN’S ORIGINAL LEVEL

T.S. Martirosyan
Yerevan State University of Architecture and Construction

Keywords: water, water supply, ecosystem, hydro-technical structures, tunnel, hydroenergetics, irrigation, recreation

SUMMARY

The elevation of Lake Sevan water level up to 1915.57m is being justified hereby. To alleviate the anticipated
water shortage problems of the region in the nearest future it is reasonable to use the lake water only for the drinking
purposes. This approach will ensure sustainable progress; improve the hydro-ecological conditions in the Republic of
Armenia helping with social problems.
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Q.U. Unppupui, @.U. @phgnpyuib, 2.9, @npdwgub, b.U. Gupujwul
Epliuih Swpunwpuw bnnyeyul b phlnupupnipyul yknwlwl huduyuwpul

Pwlwh punbkp. unnpbplpu opbph hwipwduyp, poyjunpkh hobgnd, swhwgnpsujwt wwowp, epun,
hnpunutgp, dwptdwnhljuljub dnpkjwdnpnd

XXT pupnid wpuly wpnhwlub Fpupinid jodkn: oph wwhwbowpp: ZEnbwpun
hwhpuwybwnnipyul hudwp Jupbop b wnwelwhbppe hhdiwulnhpbbphg Foph dnp hwipwjugplph npninida
nt hugunbwplkpnidp, npp, vwluyl, Juwgws Fhbnwpimiqulwb qquyh Swjubph b ppuluwinugdub
papnnueinibibph hkw: Zupyh wnhkinyg ipyws wquydwbiakpp* GEphuynidu hunnnt§ nipwnpnipmnii F
wwhwhoni pwhwgnpdiyng unnpkplpym opkph wnwbdhl hubpuuypbphg jnugnighs opunibph
hinupun/npnipyul hpdinanpl hupgp: 4kpoplpu ppwlwinugnidp fupun Juwynid Fhwbpunjuypkph
wupuphbph JEpughuwhunndwi hkw: MMumdwuppyly B Uupupulh aunnplpyppw oplph hubpujugph
YEpwplbpuy gnynyent i niikgny thwuunugh b pnbnuyhl yniplpn ' pwhwgnpSwliml Jhdwih qupqupwinfui
byunnulny: Quunupywé Fhwbpuuyph nnupudph ppubplpupuinulul uubduyugnid gknpppinpughuygh
nuowh hwojuplughl ujubdwl vinwbugn hudwp: Apnoywés kb daontduyhl opkph dwlupnulh poyyunplbyh
pokgniltikph UkSnijpnt hlkpp: Unwugiwé wpyniipllpp gniyyg ki nnugpu, np gpyus Apdbwpuinhpabph
(whwgnpSuljul yupwphkph JEpugiuwhunnnid I jpugnighs opunh hApdbunnpnid) pniddwl hundup
whhpwdbown F jhpunk; dupbdumpljulub dnpljunnpdul dkpnnp

Swiphutph pupugpnid supnitwlynn uinnpbpypju opkph hwupwyuypkph pwhwgnpénidp’ punjugus
Jtunpntwugdws gpwun hnpuwnwbgptphg, gnyg L wwihu, np tpwbg wwpwspuipmd unbnddl) Eu unp
opwbkpypupwbwlui b gpwpwbwlut yuydwbubtp, npniup wihpwdtown k hwoyh wnbl) opkiph wpynibwtn
owhwgnpsdwh dudwbwly: Giukny thwuwnwgh Jhdwlhg b wnljw dnunuyhtt yniptph Jpnidnipniuttnhg [1]°
[2] wnwowplynid t Uwwpwith gopénn hwipwdunh wwowph Jhpuquuhwndwi b jpugnighs opunh
htwpwnpnipjutt tywnwlng hpujubugil] ntumdbwuhponipniiitbp hwipwduypbph Jhdwlh yupuqu-
puidwl b htwnljw) hhdbwpbnhpbph sdwb hudwp

1) Qnpénn unnpbpypyu opkph hwipwuypbpnid gupniduyhtt opbph dwjupnuljh eoyjuwnpkih
hotigdwt npnonud [3]:
2) Zwbpujuynh swhwgnpbwlut wwowph YEpugqwhwnmd (Eogpunud)’ dwpbdunhjuljut
Unphjuynpdwt Ukpnnny® Gjukny pnyjunptih hobigdwt dbénipiniithg [4]:
3) Zwupwduwjphg jpwugnighs opwrh huwpwynpnipjut  hhdtwdnpnd  dwpbdwnhluljut
Unplijwynpdut wpyniuptbiph nhnwpydwi hhdwb Jpw [4], [5]:
Uyuwpwih unnpbpypyu optiph hwbpwuyph ptnpmipiniap hhdbwjuwind wuwyjdwbwynpjws b tpwing, np
gnynipnit niilignn epwpwtw-gpubkpjpuputujut ndjujukpp gnyg b nwjhu, np Uywpwith hwipuuyphg
httwpwynp k juunwpk) jpugnighs opun, nph hhdtwynpdwt hwdwp wihpudtown k npnobky oph dwljupnuljh
poyunpkih hobgdwb dkdnipniup b Jipughuhwnt) swhwgnpswlwb ywpwpubpp:

Uyuwpwih hwipwjuyph mwpwspnid thopdws Eu 11 hknwjuniquljut-pwhwgnpbwljutt junppuyhtu
hnpuwwnwigpbp, npnup hwnby ku ghnbiweptph Eplnt £upnidwhtt gpuunwp hnphgnukn (1], [2]: SEnbwepknh
hnphgnup ubpjuyuguyws b phjnpupwup-fpdwpwpuyhtt tunguspubpng b wjuquijujuyht guiyniptpnd,
niuh 0..25 d hqnpnipjnit: Uy, hnphqnuh opwhwnnppujuinipjut gnpswijhgp thnthnpuynud £ 230...320 d?/op,
hul ogpunmipiniip’ 0,04...0,12: 25...57 U junpnipjub Jpu nknulup]us E wiputhubghh hn juduobpn: Uga
pwdwunid b ghwntweptph hnphqnup guonidwyhtt opkiph wnpwehtt hnphqnuhg, npp quuynud L 57..75 d
hunpnipjutt Jpw, mth 18 U hqnpnipmnitt b ukpuyugus b quupup-pudwpwpuuduquyhtt tunduspubpny:
Opuwhunnpruljuinipyut gnpswihgp thnthnpynud k370...550 u2/op, huly gpunmpinip’ 0,02...0,03:
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Unwohtt &upniduyhtt hnphqnihg ukppl® 75..170 J junpnipjub dpu, wnbnulupwsd L poygg
opwputhwighihnipymt mikgnn skpunbp  wmbkp, Juduuqibp'  quupwp-luwpwpuihll jwnbnipnny:
160..170 U Junpmpjul Jpw hwwnb) b Epypnpy gbpmdwght gpunwp hnphgniip’ 20-22 U hqnpmpjudp,
pEynpupuptph b qqupwupbkph tunwsputpny: Znphqnuh epwhwnnppuljwunipniup hothnjunud 640840
U¥/op, wkn-ntn" Uhtish 950 U¥/op, hulj opuunynipjul gnpswlhgp 0,01...0,02: Znphqniihg tkppl gpudtpd, jupin
wlpwthwgkih juy k:

I b IT dupniduyhtt opwnup hnphgnuubpp nibkt vdwb b pEnbwpwhdwt hwdwhnity yuydwuubp,
quiynud Eu juhuw hhgpnbpipupwbulwd juwyh dbe, husp pnyp b wiwhu ghunwpyl] tpubg npybtu dkly
Uhwubwlwi gpunwp hnphgntt plphwinip whkqnubnphl dwwppuyng 40..60 U: Kuonidwihl opunwp
hnphqniutkpt niikt puguuwlut duljuppul b quinjnud ki hngh dwljpbuhg gus -0,7 ...11,5 U:

Uywpwih  unnpbpypw  opbph  hwipwduyphg 11 owhwgnpbwljutt  hnpuwnwgptphg
opudunuljupupdut b npnqiut tywnulnyg gpunynid £ dnwn 380 1/4nly onip: Qph dwljupnuljh hotgnidukpp
99 opyw 9pwnnidhg htnn junppuyhtt hnpbpnid Juquty B 5...6 U [2]:
zuipujuypbpnud poyjunpbih hekgnidubpp (Sp) guwhwnybyn ki & ukng htnlyw guydwbukphg [3].

Ny Lupnidwhtt 9opunup hnphgnuubph nhypnud.

Spmy=(0,5...0,7) ho
npuikin ho— U hnphqnuh hqnpnipyniut k:
Kupniduyht gpunwip hnphgnuubph ghypnid poyjuwnpbkih hobgnidubph dkénipnitibpnp junphnipyg E wpynwd
Jtpgub] wyt Lupdwt Ukdnipniup, npp jhwdwywnwuhiwth Jiplhg dhtish gpunwp hnphqnh wpwuwnwanp:
Bpt wyn hobgdwt dkénipiniup sh pudupupnid wihpudbon gpuyywhwigh putmjhty, wyw pnyjunpynid |
wiglily ny &pnidwght nkdhuh: Uy nhwypnid poygjunplih hekgnidp npnoynud

Spny.=(0,5...0,7) m
npuntn m-p hnphqnuh hwuwnnipiniub t, A [3]:

Zuyunuh E np uwnnpbpypuw opkph hwipwduypbph swhwgnpswljut wwowpubph quwhwwndw
hujuunpnipymip  jupdus b hwpdupluyht - Ephpupppinpughwih - upubdughg,  gpubpypupubului
punipwugnpbph npnpdwit Lounipjnitihg, uqphwluit b tqpuyhtt wuydwbubphg: Zwwnnil] npwnpnipnia
wwhwboynid hwipwduyph Ephpubhjnpughuyh vjubdugh dhown juqunudp b hhdtwynpnudp, npte hp dbe
wtwnp k puinhwiipuguh hwdwhp uyqpimjut iyniptph tkppht junniguspp b kqpuyhtt yuydwbbpp:
zupluynp k tok] bwly, np uninptpypju opkiph swhwgnpddw hnbwupny wknh niutgny phuwywhywiwlwh
thnthnjunipynibibpp inp wwhwbeubp Eu ukpiuyuginid wyn optiph wwowpubph npnodwt b pwhwgnpsdmi
Jpu Zwipuybwnnipjul unnpbppu optiph swwn hwpwuypbph ywwowpubpp npnodus ki hhdtwlwinid
hwoltlpnuyhtt b  hhngpuyjhl dbpnnubph  hwdwihpny: Uwluyh Jtpohtt UbLpnnyp nith  hbyybu
wnwybnipnibtp, wiybu b twwb phpompnibibp: Zbnbwpwp thpunidu wnwdhtt hwipwduypbph
owhwgnpulwb wwowpubph hwoduplh, hyybu twb bputg dednipniuutph dogpundwt (YEpuquuwhwndwi)
tywunuwlny wpwowplynid b dwpbdwnhjuluwt dnpbjuynpdwt dbpnnh htn hwdwwnbn oquuuqnpsty
hhnpophttwdhly dkpnpp: Uju dkpanubph hwdwwnbn jhpundwt withpudbonmput b wppynibwdbnnpjut
dwupb E Juynid vdwbwinhy ppunhpttph nsdwt puqldudju hnpdp:

Bruyusnkre3NhuLEN

1. Gwunwpws L Uwywpwbh uvwnnpbpipuw  opkpp  hwipwduyph ghndhjinpughntt  Unpkih  hwdwp
opwhpypuputmljut vpbdwyugnid:

2. Supnuduyhtt opkiph  dwupnulukph poyjunpbh hokignudubph  npnodwt hwdwp  wpwewpldus
hwydupluwjht Ukpnnyny unwgyl) ki ipqus dkdnipniuubpp:
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3. Uumnpbpypu optph hwbpwduyptph oswhwgnpsuljutt wwowpubph YEpuguwhwndwb b tpubg
wpyniimybn  owhwgnpsudwtt hwdwp wrwewplynd b dwpbdunhjujut dnpbjuynpdwut  dkpnnh
Yhpwenud [5,6], npp poyp juuw hnpunwugptph vhwdwdwbwljuw opunh nhypnid nhnwpyt] hwupwduyph
wdpnne mwpwspnid (Uhtish 2000 Yhw) Luponidughtt opbiph dwluppuljubph hotignidubtp hwpdupluyht
dudwtuljuhwwnyusénid:

4. Unphjuynpdwb wpynitpbiph hhdwb ypu Ynpnodbts hwipwduyph swhwgnpsuljut wuwowph dwpupduy
wndtpp, npuilg hwdwp twjuwgdynn hnpbph pwbwlp, nknupwohinudp b Epkpp, husyku twb jpugnighs
onpwnh puwlp:

HNEPEOIEHKA 9KCILIIITYATAIIMOHHBIX 3AIIACOB OTJEJIbHBIX
MECTOPOXJIEHW IMOJA3EMHBIX BOJl HA TEPPUTOPHH PA

Mxurapsu I''M., I'puropsn I'.C., Tokmamxxksan O.B., I'a6asan U.C.
Epesancxuil 2ocyoapcmeennulil ynugepcumem apxumexnypbl U CIMpoumenscmed

KiroueBnblie ciioBa: MECTOPOXKACHUS TMOA3EMHBIX BOJ, AOIIYCTUMOC IMOHMKCHUEC, DKCITyaTallMOHHBIC 3aIlacChbl, BOZ[OOTGOP,
CKBa’XMHa, MATEMATUYCCKOC MOJACIINPOBAHUC

AHHOTAIIUSA

B Hacrositiee BpeMsi Bce 0oJiee aKTyaJbHOW CTAHOBHUTHCS IpoOjieMa MOTpeOHOCTH MUTheBOW Boabl. OnHOW n3
OCHOBHBIX WU IEPBOOUCPEIAHBIX 3ada4q SABJIACTCSA IMOUCK U O6Hapy)KCHI/IC HOBBIX MCCTOpO)K,Z[eHI/Iﬁ NOA3€MHBIX BOJ, 4YTO
CBSI3aHO C KPYIHBIMH 3aTpaTaMd U CIOKHOCTSAMHU. C ydeTOM BBIIIECKa3aHHOTO, B HACTOAIIEE BpeMs 0co00e BHUMAaHHE
ynensercs 0OOCHOBAaHHUIO IOTOJHHUTEILHOTO BOJOOTOOpa M3 OKCIUTYyaTAIIMOHHBIX MECTOPOXKACHHH IOIA3EMHBIX BOJI HA
OCHOBaHHH IEPEOIIEHKH UX 3aI1acoB.

W3ydensl, cymecTByomue GakTHieckue 1 HOHIOBEIE MaTepUabl, 0 ATIapaHCKOMY MECTOPOXKICHHUIO IOA3EMHBIX
BOJ, U OIIGHKM €ro AKCIUTyaTallMOHHOTO COCTOSIHUS. BBINOJIHEHa T'HApOreosiorHyecKas CXeMaTH3alusl TeppUTOpUU
MECTOHAXOXKACHHUS JUIS ITOMYYeHUST pacueTHONH cXeMbl reoriibTpandoHHoro mnost. OnpeneneHa BEMYMHA JOIYCTHMOTO
IMOHMXKCHUSA YPOBHS HAIIOPHBIX BOI. HOJ’Iy‘ICHHLIe PE3yJbTAaThl IIOKa3bIBalOT, YTO JUISI PCEIICHUSA OCHOBHBIX 3aJa4
(mepeolieHKa 3KCIUTyaTaIllMOHHBIX 3aI1acoB U 000CHOBAaHHUE JIOMYCTHMOrO BOA0OOTOOpa) HEOOXOIMMO NPUMEHEHHE METOJa
MaTeMaTHIEeCKOTO MOAEIUPOBAHHSI.

REVALUATION OF CERTAIN EXPLOITABLE GROUNDWATER MINE RESERVES IN
THE RA TERRITORY

G.S. Mkhitaryan, G.S. Grigoryan, H.V. Tokmajyan, 1.S. Gabayan
Yerevan State University of Architecture and Construction

Keywords: groundwater mine, acceptable reduction, exploitable reserves, withdrawal, borehole, mathematical modeling

SUMMARY

Drinking water demand dramatically elevates in the 21% century. Therefore, one of the most essential priorities for
the Republic of Armenia is the exploration and detection of new groundwater reserves that, hence, are correlated with huge
expenditures and implementation complexities. Taking into account the mentioned fact, special attention is required to the
problem of additional water withdrawal from the explicit groundwater mines based on the revaluation of the exploitable
reserves. The results of investigations have been studied for the elucidation of already existing factual and library materials
for the exploitation of Aparan groundwater mine. The hydro-geological schematization of the mining area has been done to
attain the calculation scheme of the geofiltration field. The acceptable reduction variables of the pressured water level were
determined. The results illustrate that the method of mathematical modeling shall be applied for the exploitable reserves’
cost-effective revaluation and additional water withdrawal justification as a solution to the given problems.
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2.8 626:627

QrUSHL SLSEUNRESUL NLAMSNPU BrulfusStNtulsSduyuL ZUUuUuuretrp
LELUUL BY cU2UQNOUTL UL MUThLE R

4.U. Uugpbwujwi
Ujwnkdplnu b. 4. Eypuqupnih whjwl gpuyhl hpdmhwpgbph b Ahgpnunkfuihluyh pliuinpinnin

Puituyjh puntp. opudwnulupupnid, gpuhbnwugnid, ghnntnkjunuljut hwdwlwupgbp, wjjujukph puqu,
unbnkjunujui-yipnisuljut jEtnpnt

Ukplhuynidu phwljujugpbph bbpnuplul] qupqugnidp ndyup Fyunnybpughly wnwbg junwyjupdub
wpnh wkudnnghwbbph fhpwndwl, npp oy Fuughu npnonidbbph bupnugunpuundwd b phpm dwi
gnpéplpwgnid hupyh wnily plvwyku nhnkuwluwi b unghuywlwl, uwybybu by punupwlwi pingph nkyuyhl
wnwidiwhwwnlnipmiGabpl n ulphpblpp: Zuyuunwlh Zubpuwybungemniind hwpunionp F
hwdbdunnwpwp ns UkS bkpppnidabpny uinkndty jhupdbp $nibalghnbuy qEnunbyEjuwnyulub hudwljupg,
npp Gpbngnlh pojnp punupughl Swinugnienibbbpp ' dwubunnpuw bu punuph gpuduinujupupnidp b
opwhbnwugnidp: QS2-akph [hpwnnidp juylh hinupuydnpniyeni bbkp junkndh gopudunnuupupdwl gubgh
Yepwhulibypnipyul nidknugdul, Jpuphbph nkypnid wpuq wpdwquibpdwl, plwlsnipjui ppuqkidub
wumpdwlih pupdpugdwl, hiswybu wl guigh phghlulul dwupywdnipyul hinupunnphiu >gphn
qlwhunnuwl gnpdnid: Uyu hwdwljupgbph dhongny hinupun/npniyent i fpbad Endh opudunnwupun
palbpnipmniGabphi dogppun wknbjunyniyent i vunnwbuy ppkiag pudwbnpnikph nhpph, daonidughl gnuinpllph
I opuugskph nknupwopujuéniprul Jepuplbpyuy, hlsp pp hkpphl [aguunp gpudunuupupdwi npnpunid
wdlkbunupphwlml b hpunwg o Snudbkp wwhwbeny jubpph opulnpniunbbph K>gppun ghwhunndwi b
jugbguwl niggnipjudp junnwpyng wliunwipabph wippynibunjbnnipul pupdpugduin

bPunmbpubnh Jhpwundwt npnpnutph wojnwphwugpnipjut punyuyunidp, guugh hwunmunnit qupqu-
gnulp b wpphuljutwgnidp deswybu tyuwuntg yhnwljut junwjupdwd b mknuljut huphwjunw]updw
dwpuhbubph, wuwulkpubph dpwluwt pyuyhtt dbpnnubph, Spwgpuyhtt wywhnydwt b hwdwlwupgsugh
wnkputuhiuyh tbpgpuydwin: Upyniipnid htwpwydnpnipmni untinddbg ntuibkbug unpnpudwusnwp hinbpul-
nhy geninbnunfuljut hudwlupghp (3S2)" hp Ukswpubul oqguujnyikpnd:

QSZ-h qupqugdwi wuwwndnipniup pudwdmd k4 tinybph [1]°

o wnweluyht (1950p. ytipohg Uptsh 1970p. ujhqp).

e  yhunwlub twpjpwdknunipnibubph dudwtwuluopow (1970p. uljhqp-1980p. uljhqp).

e  QSZ-h wnbhwnpwjhtt qupquguiut dudwbwluopewt (1980p. uljhqp-1990p. Ytpy).

¢ oquugnpsuwt dudwbwluopowi (1990p. Uhuish opu):

Unwohtt @SZ2-u unbindyty Lt UUL-h Ludwlugpnipjutt pmipnh Ynnuhg, npp jhpunydl) £ unyugpujub
hwnnpnulgnipniunud [1]:

QSZz-ubph hwipwdwwnsbihmpmniip twje b wowy wuwydwbwynpws k bpwiny, np gpuip poyp ko
nuhu wyljh wpynibu]bn YEpyn] wwnpuunt) jueudupswljwi npnomditp” bEjnpniughtt winwyngtin-
nhighwfwt hhuph oguugnpsdwdp: Zwdwdwju thnpdwghinwljut ghwhwnwlwuitph' pupny Juquulbpy-
swnbkuhjuwt hwdwlupgbph jupwupdwi npnpund ubpjuynidu pugniignn npnonidubiph onipe 80%-p
Juydws L updws hwdwlupgiph wknuiphtt mwpwswlwinptt haduywnwupwtbgdut b juyulygdw
htw: Uppjuwphh ponp @SZ-ubph wykh pw 50%-n JEpwpbkpnud Eu Eupuljunnigquspuyhtt hwdwlupgbppte
SYjuy; hwdwwnbpunnmd twybu Jupbnpynud £ opuyhtt hwdwlupgbiph jurwdupdwt npnpumd nbnkljuwn-
Julijut hwdwlwpgbph ubpgpnudp b gpuig Yhpupiuwb wpynibpnid nppnt B wdlh putwbghly b
Junwywphbih nupdubint gnpépupugubpp:
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QSz-utiph Yhpwnnidp hbinuinpunipnit hpuljubtwugptg gingiqhwlub, swhwgpuljui b pupntqu-
gpUw gnpépupwgubpnid: tpw Jue opptwlutphg £ twb Zwdwppuwphuyhtt phunipubph htunhwuninh
Ynnuhg dpwlqus “Aqueduct” qnpsdhpp, npp Yhpwodwdp unbnddtg dnjnpuyh jadbne oph uvwwydnmipiniup
wpuwgninn wowyk) pupdnp downipinih niikgnn pupnbkqutp:  Uju qopshph wpwybnipniip juyuind k
tpwiunwd, np wyt YEpnsnipnit ' juunwpnid h owpp dninpugpus wdjujubph hwdwnpdwdp, husp
gnpstwluinid wthtwp Yihukp hpwlubwugiut) wewig @S2 hwdwlwupgbph Yhpundwi: Ujuyhuh nbnbljuwn-
Unipjniup quyinpkb oginuugnpdynud k hisygbu puquuphy Epypubph junujupujut juquultpynipniuatbph,
wjiywbu L ny Junwjwpuluwb juqluibpynipniuubph Ynndhg [2]: Qpuyht nhultph quwhwwndwib
mbuwlnithg nu  tnpwumbmpmit k, npp jupwinud E o oopujhtt wwpwpbph  pupdp  Lonnipudp
quuwhwwndwip, hbnnwqumd phpupwynpjuws hwdwywnuujuwt vhgngueniudubph hpujubugdwi nignnt-
pjudp, hsyhu twl bywunmd E junwdupnipmiutph Ynnuhg wnwetwhbppnipniuubph £ogphn npuuw-
Jupguuip® tyuunul] mubkbtwny pwpdpugil) tbpppnudught Spwugptiph punupwljuinipjut yyuljdut b
hpuljutwgdwi gnpépupwgubph wpyniuwy bnnipeniun [3]:

QSZ-h unbnénudp hywinwuwhwpdwn E wjt punuptbpnud, npnignud JEunpniwgdws tu ghnnwljut b
wpununppulut Jeunpntubpp: Mu gquyduwitwnpdus  wdkihg wewe tpwiing, np npuiignid hwjupuljub
Jtpuny YEunpniwgus Eu dpttwbuwlul, wpnunpuljut b ghnnwlju nkunipulibpp: Gplypnpn, punupught
Junwjupdwd hwdwlupgp pujuluitht £4nit £ wpdwquipnid pnjnp htwpuwynp thnthnjunipenibtpht b
unpnypbutpht: Gppnpn, wnuwhuh pwnuptbpnd skt Wwhwbeynud dkdwbwqu) Juwhwwy tkpppnudubp:
2nppnpy, puignid ptwlsnipjut pnnipyut hinbwipny htnkuuhy Yipyny qupquinud L nkptjunduljut
Eupwlunnigquspp, npu pungpynud b Jqupsuljub obuptph Jupbjughtt hwdwlwupgbpp, phuupubughb-
ynunitbwy] wnbnbunipjutt ghuybnsbipugdut b jurwujupdwt gubgbpp, hunbpbibn dninp  gnpstjm
hwdwlupgtpp:

Zudwduyl Zuyuuwnwih  Zwbpuybnmpjub  gpuyhtt opkuugpph  19-pn hondwsh [4]°  gpuyhl
nhuniputibph dnthwnnphtig ppwjuwbwging ywhnwlwb (hwugnpjus dupdhtip yuunwuppwbwnnt E opuyht
ntuniputtph dnthwninphugh ppuwjwiwgdwt hwdwp opkupny uvwhdwidws Jupgny: NEnmwlut opuyht
Junuuwnph ninkjunjujut hwdwuupgbph vhengny mbnkjuwnynipjut npudunpdwt jupgp vwhdwimd
b juwowqupnipmnibin: Cun npnud, opuyhtt junwuwnp bhpunbkint hwdwp Unthnnphiigt wywhnynd k
ujurakip’

1) opuyyhtt nkumpuitkph pubwuljui gmgubhsubph, wyn pUnid’ dwswslynypubph,

2) opuyhtt nkuniputiiph npujuljut gniguthyuknh,

3) opuyhtt nkunipuikiph oquuugnpdudwl wpynibwyknmpu,

4) opuyhti phuntpultkph Ypw dwpnush wqnbgni pyntitph htnbwbpubph, tkpupju; wpunnndwb,

5) Enuwenkph b gpuiugnid qundnn wynipkph Yuquh nt pwbwlyukph,

6) opuyhtt nkuniputiiph JEpujuqudw,

7) ophtintnukph, ukjwukiph, tpuonttnh juthwnbunidubph,

8) oputynhwdwlupgbph wuwhwywudwh gninpubiph b nputg Jhgwlh,

9) Uptnnpuiuyghtt mbnnudubkph b dpunnpunh ebpdwunhfutught nhdhup,

10) opoquumugnpéuwtt pnyjunynipmnittiph b 9puyhtt hwdwlwpgbph oquuugnpéudwitt  pEniyyjnynt-
pioLbbph,

11) gph wqquyjhti spugph junwpuwl pupwgph Yhpupbpyug:

NEnwlwl opuyht junguuwnph ndjuikpp hwdwpynud bu yuownnbwui:

Qpuyhtt  phunipuubph  hwdwywunwupwt  jurwdupndp b wwhywinipmnitt  wwwhnbnt
tyunulng whnwljub epuyhtt junuwunph nknijunynipmniuap dwwnskih k:

MEnwluwt opuyhtt junwuwnpp hwyguenid b opuyhtt nbunipuubph hwpyblohnp pun wnwbdhib
opwyuquittph b gnidwpuyhte

Uwnnpbplpyu opkph tpjpupubwlut nuunidbwuhpmpinit b wuwownpubph qghwhwnnd juwnwpbyn,
htyybu twlb nppuibg Ykpwpbpuy wufuitkpp wbnwlwt gpuyhtt junuuwnp tkpuyugubint jupgkpp
uwhdwtynid Bl opkupny:
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Snipwpwiisinip wwph opwjhtt nkunipuibph dnthwinphtg ppwlwbwginng whnwlwt (hwugnpus
dwpdhtup opuyhtt nbumipuiiph dnthnnphtigh dwuphtt Qpuyjhtt pbunipubph juprwjupdwt b ywhywinipjub
dwpuhit £ ubpuyugunid hwdwihp hwpdbungnipnit, npp tkpundnud k oph wqquyhtt Spugph junmwpdwi
dwuht jupwdwupnipjub wdkiwdjw hunnppuwb dky:

Uwwnwlupupyny opkph hwoywenudt  hpwwbwgynid b opwswihbph dhengny, hull ppuig
puguljuynipjut nhypnid Jhpunynid L junwdupnipjut hwunwnws optiph hwydundwt wyjptnnpuipughte
Jupgp:

Qpuywthtnh hwjwunwgpnudt ppwjubugynid £ opkuunpnipjudp uvwhdwiqws Jupgny: Pug
hnitubpnud hajuwunwgpdut b Eipulju twb gpusuthwljut nhunwybuntpn:

Qnuiswthh jud opuwswhwlwt nhuwlbnh whuwppmpnibbpp b Jpwpiubpp Jhpugymd G
spudunuljupupdut yuydwtugpny vwhdwijws Jupgny: Uhtsh opuswthh jud gpusmthuljut nhunwljtnh
wbuwppmpiniuitbph b Jpuputph yEpugnudp oph hwpduenidp junwpynid E junwdupnipjut vwhdwbws
hwpwpljuiht jupgny, npp hhutgmd £ gpoqumugnpénnh Ynnuhg gph htwpunfnp weunfbjugny putwlh
oquiuugnpéuw b gpudwnwjupuph swpuutph twqugniy thnjuhwnnigdwi uljqpniuph Jpu:

Thnlu 2004 pyuluhb Jipp s ghinnbntjunulijut wkjbininghwubkpt hpkig Yhpwunnipmniup
gnub bwl Zujwunwih Zwipuybumput jupujupnipjuit weplptp wpunwliupg hpwyhdwlubph
Jupsnipniinud: “@Sz-utiph ounphhy Yuqutght LiEupnuwghtt (pquyht) pupuntqubp, npnup wiquuwhwwntih
nbnkjunynipmb ki gupniiuynd hwbipuybnmpjut ptuluwt dwulbptuh b Jwppne Ynndhg unbnsqus
poinp uenygubph Jpuptpyug© [5]:

Utip huipuy binmpinitind tpp todws hwiiquidwbpp httwpwynpnipinit £ wnnwhu hwdbdwwnwpwn ny
Uks ubpppnudubpny unbnst) hupdtp $niuljghnbiwg ghnnbntjunulut hwdwlupg, npp Ypungplh pojnp
punupuwjhtt Swrwmipniuttpp’ dwubtwynpuybu punuph epudwwnwlupwupnidp b gpwhbtnugnudp: AS2z-
utiph Yhpwonudp juyt htwpuwynpoipiniiubp junbnsh epudwwnuwlwpupdwut gutgh Ykpwhuljbjhnipjui
ndtinugdwi, 4Ypuputph phypmd wpwg wpdwuquipdwb, phwlpsmpjut  hpugqbljdwt  wunhfuih
pupdpugdwi, hisybu btwlb gmugh $hghjuljut dwrqusnipjut htwpuwynphiu £oqphin quuwhwndwb gnpénud:
Uju hwdwlupgtph dhgngny htwpwynpnipmit Ypudbndh opudwmnwljupup pulbpnipniuubphtt dogphun
nbnkjunynipmb  wnwbwy ppklg  pwdwunpnubph  nhpph,  dupmidwghtt gnupubph b opwgdkph
nbnupuwojujudnipjut Yepwpkpuy, htugp hp htppht jtywunh opudwnujupupdwt nppund wdktw-
wpnhwlwi b hpunuyy (nisnudibp wwhwbenn jtgph’ opulnpoiuniikph &ogphn ghwhundwi b ijuqbgdub
nunnipjudp Juunwpynn wopwnwbpubph wppynibwdbnmpjut pupdpugdwin: dbkpp tpdws uinhputph
nudnudt wthtwp T wwunlkpugul] wowtg @Sz-h tkpgpdwi: tw hp hbppht wwhwiend L juqdly
puwuyuyph Yhtuwwwwhnydwup Jbpwpbpnn wowydl] wpwetughtt fughpubkph gwily, hpwlwbwguby
hudtubpwlut Gupwlwnnigusph optkiwmutph dnthwinphtg U juwpwyuwpnud, hipyybu twb Ynunibw-
Jhugunuyhtt b ppujupubiughi pinyph quuubqubph Juuiquynpmpjut dwujupnpulh juthiwnbunid, npnoty
thuutwljwt nintjunjulijut npuonnd dnthnnphuigh punupujhtt wnndwnwugqus hwdwlupgtphg b
hudtutpwlut Eupwluenigqusph Juwowqupnidhg uwnwguws wudjujiutph  dhwynpdwt  wbkthjujwh
wuydwbibpp, hyybu bwlb wyn hhdph Jpw dbwynpl) opjkjnph dhwubtwlwt htippuwywh nhuybnsbpulju
Swnwymipinil: Cun npnud, Ypp toqws ndjutkpp wuydwbwlwinpku Jupkh £ wupnht) Gptp adph ' wnweht
Judphtt JEpwugpbing punupuyhtt mbnbunipjut pudbubpulut opjkjnttph Jhdwlh dwuhtt mqpubowutdwb
oykpuwnhy wuwpwdtnpbpp: Gpypnpy pdpnd wuthpudbown b ubpjuyugut] wytt Jhdwjugpujut ndjuyukpp,
npnip wpunugnnd ki ptwuduyph Yndnitbwy Swnwynipjnitibph thhwuwnwgh uyupnwdp: Gppopy fjunwdpp
Juqunid B punupwyhtt hwyqundwt nkbuwnpubpp:

Cunhwinip wndwdp wihpwdbyn L ptunpl] wyiyhuh dpwgpuyhtt wywhnymd, npp pny; fuw ny
Upuyt uqut) pywght pupntqubp, wyb hnpowgupd uy junknsh gpudphljulub opjtunibph b wyjwiubtph
puquyph wyjujutph dholi, htwpuwynpnipnit Ypudbnh hpwluwbwgul] nbntjunynipyut hnjpwbwlynid
hwiwguigh Uhgngny, Yhpwluwbwghh wdjugitph (wyn pdmd’ nbnugpuljui) JEpmsnpmit b nbnbiun-
Ymipjniup Jukipjuyugdh wyunndwn ghubpugynn hwpdbtnynipjniuiph mbupny: Opwgpuyhtt wywhnddwi
punpmipiniup jubjunpnonn todws htwpwynpmipnibttph 1phy dwjuny htnbkgpughwt wnlu L Autodesk
pultipnipju @S2-h Spwgpuyhtt gdnid, npht wpwdbwunid k hkwnbyw wowybnipjniutpny.
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e AutoCad Map-pn' npuhu dhgntly, wupnibwlniud k Jbpnisnipjutt muppbpnyg jpugdwé hqnp
qpudhjuljuts fudpwughp.

e Autodesk World-p wupnibwlnud b wdjuyubiph Jbpnsnipjut b ubpuyugdut qupqugus
gqnpshpwljuqd.

e Autodesk MapGuide-p guighpnid wohiwphwgpujut wyjujubph thnjpwbwldwt wdkiwhgnp
thwplputphg Ukju k.

e Intranet/Internet @S2-h unwguwl htwpunpnipjudp nknEjunynipmi, nph unwugynid
Internet Explorer, Netscape Navigator-h l wyjth Uhongni:

Pugh wyn, Autodesk puljbpnipniup unbnst) b uh owpp Spwgpuyhtt wpyniupubp, npnup poyp Lu
wnw)hu nusk) wytyhup pughptkp, husyhuhp G nhjhtdh tnwsuth Unpbjh jupnignidp (Autodesk Civil Design),
Enpuputuljut vwppbpny vnwugdus ndjujubph pupnmd wgunndwn wpnwugnnudp (Autodesk Survey):
AutoCadMap Uppwjuypnid yjhinunwghtt btwpiwgstph hpugdwt Yninwljyus gnpstwljut thnpdp gnyg b wmby
hudwidwt hwdwlupgbph tuundwdp wndjuy  Spwgpuyhtt wpyniiph  wpwybjmpniup: Cuy  npoud,
bunpuwutw/buntpubn guignid juwpunqpubhuumis b phkdwnhy wnfuiutph hpwywpuldwt hwdwp
twpipunpbih £ MapGuide Sdpwugpuyhtt wpmnitpp, npt wywhngnud b ghinnbnjunduijut wdjujukph
thnfumbgdwl pupdp wpugmpemi ogudnnh hwdwywnwuiwb vwppmud wwwnlbph ghibpugdwl huwnnl
npuyytph ogunugnpédwts hwpydhti: Ypw htn dkjuntn wyt wywhnynud £ ghuybnstpuljut Yhnbkphg unnugynn
nyjuutph dnghbhjugdwi htwpwnpnipnit: Ujp wdkup poy) E viwhu niibkbwg (hupdtp gubgught @Sz,
npp hwpqupldws b oquynnubph thwunwgh winwhdwbwhwl pupwtuyh hwpyny: Lhupdtp guiguyhi
QSZz-u Ynydwd b wwwhndb] pwnupnid wnlw thnthnjumipnitttph ny dhuyt wdpwugpoudp, wyb wynuhuh
thnthnjunipinitubph vhinnidubph juthiunbunidp:

by Jtpwpkpmd £ Jbpp todws pinlh twjuwgddwip b twpuwgsh hpugdwip, wwyw wyb puggpynud L
htwnlyu thnybpp.

Unwoht thniymud wmighugynid £ mbnuiph b unnnpghniyu Yndntithjughwitph tminwyngbnpbqhwuljut
tjupwhwinud, dtwynpynd £ wndjujubph puqu’ pun gnypugpduin opjkjnubph b unbndynd E £oqphin
dudwbwjuljhg pYuyhtt jupunngpubhwlu hhdp 1:500 dwusnwph® hwpgdh wntkinyg pninp Swnwjnipjniubnh
wuwhwetbpp: Uwubwynpuybu gpudwnulupupnid b gpwhtinugnid hpwlwbwgunn puybpnipniuubpp
Jwpnn tu hpkug pwdwunppubph JEpwpkpuy wdjujbkpp, npnup hhdtwjuwind wuwhynmd i hwwnndy
wnbwnpuht gnpswnnyputp hpujwihwgubnt hwdwp twpwnbudws phihtquyht Spugptipnud, uhiupniiugity
ghinntnbjunjuiut hwdwlwupgbph htwn: Unpuyhuh wjjujibph hwdwunpnudp opudwnwljupup pulkpne-
pintuttphtt pny] Yuw hpkug tpndnipnibubpp Juenigh) htswybu dbwynpqué hwunyph, dSwjuuud
opwpwbwlubph b juunwpdws Jdwpmdubpnh Jhpupbpu) nbntjunympjub, wbiybu b pudwinpnubph
wbnh, nhpph b £upniduyhtt gninhubph yEpupbpyuy) nidjutkph hhdwb Jpu:

Epypnpy thnynud  unbndymud £ wnbnijunjuuwb-Jipniswljut jEunpnt (S94): 9SZ-h pojnp
gnpéwntwjut pinjubph hwjwbwlwt hbwpunpmipniuibph hpugdwt hwdwp SIY-h  unnpupwudw-
tnulbphg Ubyp Yupnn b ohp Jpu kpgit) dp pwpp gnpswnnyplbp’ uljuws wfjuyibph tnpugnidhg b
hudpwynpnidhg dhish @Sz-hg oquuynnubp hwlinhuwgnn wpunwphtt pudwbnpnubph hbn wkntjunynipyu
njuutuljdut  juquulibpynudt ot hpwdh&wluyhtt  dngbjubph  dowlnudp:  dkpohutiphu  hpugdwi
Ukjwuhqup, dbp Jupshpny, tyuunwluwhwpdwp b junnigh] oquynnubph hwdwp <<dbl yuwunnithwihs>>
uljgpniipny:

Ujn wdkthg Yupkh E bqpuljuguby, np @S2-h opowbimljubipnid (nidynn ny pnjnp juinhpkpp jupnn ku
pujupupk] wpwug hngudwt yuwhwight: Ujunbn owwn put Juhiws kL tpwthg, pk nppuwing wpnniauybn
Jupnn E Jhpundl] nfjuy wmkuninghwt: Uwljuyt wppkt wydd wjthwjn | guniinud, np wnwbg YEuuwghlyih
ponp thoypnid S2-h twhiwgsdwt ot hpugdwup vhngws SYU-h junnigyuwspuyhlt uinnpupwdwinidubph
wpluwnwliph hwdwp withpwdbon yuydwbubph unbnddwl, Jipp bogws twpuwgdstph pupthwenn hpugdw
dwuht junubp Junudwd k:

33 SEN1ETULR 3/2013



Lruspu 20UGQULrEr

COBPEMEHHBIE 3AJAYN BHEJAPEHHUSA U DKCIIVIYATAHUU TEOMH®OPMAIIMOHHBIX
CUCTEM B C®EPE BOJHOI SKOHOMUKHA
Anjgpeacsin K.A.
Hucmumym 600Hbix npobnem u cuopomexuuxu PA um. Akademura U.B.Ecuazaposa

KiroueBble cj10Ba: BOJOCHAOXKEHHE, KaHAJIHM3alUsl, TeOMH(OPMAIMOHHBIC CHUCTEMBI, 0a3a IaHHBIX, WH()OPMAIMOHHO-
AQHAIUTUYECKUI LIEHTP

AHHOTAIUA

B Hacrosimee BpeMsi TPYOHO MPEICTABHTh TAPMOHMYHOC DPAa3BHTHE HACCICHHBIX IYHKTOB 0€3 BHEIPCHHS
COBPEMEHHBIX TEXHOJIOTUI, KOTOPbIC MO3BOJAIOT NPUHUMATh PEIICHUS, YYHUTHIBasS MECTHBIE OCOOCHHOCTH W MPOOIEMBI
KaK SKOHOMHYECKOTO M COLHMAIBHOTO, TaK W MOJMTHIECKOTO xapakrepa. B PecryOiike ApMeHHS NpH CPaBHHUTEIHHO
HEeOOJIBIINX MHBECTUIMAX, BO3MOXKHO CO3/IaTh MOJHOCTBIO (PYHKIHOHAJIbHYIO I€OMH(OPMALMOHHYIO CUCTEMY, B KOTOPYIO
BOWIYT BCE TOPOJACKUE CIyXOBbI, B 4aCTHOCTH, CIyx0a BOIOCHaOXeHHs U BomooTBenenus. Buenpenue T'MC  oTkpoer
OosbllIe BO3MOXHOCTH 10 KOHTPOJIHPOBAHUIO CHUCTEMBI BOJOCHAOKEHUS, OBICTPOTO PEarupoBaHUS B Cilydae aBapHy,
MOBBICHT YPOBEHb OCBEJOMJICHHOCTH IPaXKIaH, JACT TOYHYIO OLCHKY (PH3UYECKOTO U3HOCa ceTd. [IpUMeHeHHe 3THX CHCTEM
MO3BOJIUT CIy)0aM 10 BOJOCHAOXKEHHUIO TOJIydyaTh TOYHYH) HMH(GOPMAIMIO O MECTOHAXOXICHUH aOOHEHTOB, O
paclpe/ie/icHNH HAIlOPHBIX ~ BOJAOIPOBOJOB M 30H; 4YTO, B CBOIO OYepelb, OyIeT COIyTCTBOBATH PELICHUIO Hamboiee
aKTyaJlbHBIX, HEOTJIOXKHBIX MPOOIIEM, MOBBIMICHAIO 3()(HEKTHBHOCTH TOYHOM OLEHKH MMOTEPH BOMBL, a TAKXKE ICHCTBUIA 110
UX YCTPaHEHHIO.

MODERN PROBLEMS OF INTRODUCION AND OPERATION OF
GEO-INFORMATION SYSTEMS IN THE WATER ECONOMY SECTOR
K.A. Andreasyan
Institute of Water Problems and Hydraulic Engineering of RA after Academician Yeghiazarov 1. V.

Keywords: water supply, sanitation, geo-information systems, database, information analysis center

SUMMARY

Nowadays, it is difficult to imagine the proportional development of residential areas without the application of
modern management technologies, which enable to take into account the local economic, social, and political specialties and
problems in the decision making process.

The mentioned reality stimulates the need for creating full functional geo-information systems (GIS) in the
Republic of Armenia with relatively modest investments involving all urban services and particularly water supply and
sanitation issues of the city. The application of GIS will provide with wider opportunities in increasing water supply system
supervision, managing emergency response in the case of accidents, raising awareness of population, and accurately
assessing the physical deterioration of water system. The water supply companies will be given prospects for acquiring
accurate information on the location of their customers, pressure zones and water pipes’ allocation by these systems, which,
in its turn, will contribute to the cost-effectiveness of works aimed at precise assessment and reduction problems of water
loses as the most up to date and urgent problem in the sphere of water supply.
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28 338.2:626

BB ULP QLUUUSUYUNUNTUL B9 QM UZBNRUSUUL 20U TYUNSE P YUNUUNMTUL
CUEYZULNRC Yh&EUUC BY, AULBLUYUUL 260U LYUNLED

Q.U. Qphgnpjui
«Bpliuull Qnipy OLL

Pwiwjh punkp. opudwwnwlwpupnud, 9pwhbnwgnid, hwunyp, Ynpniun, qubdnud, eopuiwwnwlupupdui
suipniiwjuljuinipnil

Zuyuunnulth Zubipuway buntppul nwpudpnid jhhnpniugyws upgny udbim oph dunwlupupdwi b
opwhlnugdul npnpunbbpnid gnpénid ki 5 junonp opudwnwjupupdul b ogpuhbnugdl Swnuynyentiiakp
dunnnigny Juquulbpynyentbakp: Zubpuybnnyeninid wnhw ko pugquwphy gnigulud phualudugplbp, npnig
opuwdwmnuwlupupm il ppulwimgynid Fhwdwguinwupnul huduyapakph nidbpny jund huduybpuyhi
wlulnyeyul Juquulbpuynipinibikph dhongny: Uoywué pinpnp opudunnulupun juquwlkpuynipinibibphg
wdkhwmdbép “Cplwh Qnip” OLL-0 L nph opughl hundlwlupglpp 2006p. 10 nnuph dudlnny npgws ki
Yyupdwluynipyul ppuwbupuluml «QEGEpuy teqoy Jugqumlbpuynipyuap: “Cplwl Loip” @LL-0 ppulubmghnid B
Epluwul punuiph b ppowlu jpi/ny 32 guninqulwl pliuwuypbph opudunnujupupnidp b gpuwhbnugnidp, hlisuybu
lnuli gpumin—foyninh gubghph pwhwgnpdwl b wwhwwindul wyiunnwipbbpp: Zudwlupgl pp juqunid
plngplnid F pyny 8 gjfumlwuuyhll (opunpinipbbpnid qunining) wndwwuyubbbp, wijkih pul 90 juuyunwdikp,

29 hnpunnwligpkp, 23 opyw uipquunpng opudpuplbp, 2645 [ Eplpupnippudp opdnig I 1120 §d njnignt
guilig: Znpywénid GEphuyugyws ki, «Bpluul LnipyPLL-h JEpopl U pulih nnuphibph gnpénibbnipjui
phphwinip phnypwgphsibpp, welw fuliphpikpp b ppubg niddwl ninhikpp

Zujuunnutth Zutpuybnnput mupuspnid jhunpntugdws Jupgny fudbnt oph dwnwljupupdui b
opwhbnwgdwl nnpukpnud gnpénid Eu opuwdwnwjupupdu b gpwhbnwgdwt swnwynipmnittp dwnnignn 5
Junpnp juquuibpynipnitbbp: Zwbpuybunipmniond weju Bo puqiuphy gniqujut phwuwduyptp, npnig
opudwunwupupnidt  ppujuwbugynid £ hudwywnwujuwt hwdwjupubph  nmidbpny  jud  hwdwyupuyht
wtwlnput Juquulbpynipmuubph dhengny: dkpp todws 5 punonp opudwwnwlwpup Juquulybp-
wnipjnibubph B’

w) “Gplwt Q@nip” GLL-1 (2006p. 10 mwuph dwdljknny Gphwl punuph b oppwjw Uh swpp gynintph epuyht
hwdwlupgbpp Jupdwljwnipyub b ipjws putuhuljub «Lkubkpu) FThqo» juquulbpynipyuin,

P “Zugopuninnininh” ®LC-u (2004p. 2 wwpny Epjupwdglint hiwpwynpoipjudp punwdju dudljlnny
Upgnypny thnjuwbgqus L dpwuhujut «Uwnipy juqdulbpuynipjuinp,

@) “Lonh-opuninynjninh” ®LL-u (pudubnindubph 51 % wwwunjwind E Zujuunwih Zutpuybnnipyuip,
hul] dawugws 49 %" vywuwpldwb nupusph hwdwywinwupw hwdwjupubpht),

1) “Chpwl-opuninynninh” GLL-u (pudutnindubnh 51 % wuwnlwind k Zujuunwh Zutpuy bunipjuinp,
hul] dawugws 49 %" vywuwpldwb nwpwsph hwdwwywinwupw hwdwjupubpht),

) “Unp Ulniup” OLC-u (pwdubwndubph 51 % wwnljuwinud b Zujwunwbh Zubpuybnnpjuip, hul
duwugud 49 %' vyuwuwplut nwupwsph hwdwywnwujuwt hwdwjipibphiy) [1]:

dkpoht tpkp Juquuibpynmipiniuubph junwjupnudp 2009 p. tpkp wwpny, kY wnwph Eplupudghnt
wuyUwiny ppwluwbwugind b ghipdwbiwlut “MVV  Decon” Jwquultpwynipniip, npp hwinbu L qujhu
Yntiunpghnidh duny:

NMuundwljuinpkt dbwdnpws |nlu wnpmipubphg utynn onipe 560 gninuljwt hwdwjupubnh opuwyghte
huwdwljupgbpp owhwgnpéynid Eu hwdwyuph b (Yud) npu phwlhstbph dhongny:
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“Gplwt Qnip” CLC-U hpwlwbhwgunid E Gphwt punuph b opowlju pyny 32 gninuljut phwljuduypbph
opudwnwlupupnidp b opwhbnwgnidp, hisybu bwlb opunin-Ynninh guigkph swhwgnpsdwi b Wwwhywidwb
wolnwnwupbbpp: “Gphwt Qnip” GLC-u hp gnpdnibbnipniit ppuljubwginud £ 2 owhwgnpddwt mophtnt-
ptuubph b 11 wbnudwubph dhongny: Zwdwlwupqi hp juquniud puggplynud t pynd 8 giluwdwuuyht
(opunpniputipmd  qudnn) wyondywluywiibkp, 90 juwyunwdubp, 29 hnpuwnwugpkp, 23 opduw Jwpgquynpnn
opwdpwiplbp, 2645 YU Epupnipjudp opdnin b 1120 Y Ynjninnt gubg [2,3]:

Un. 1-nud ubpuyugqus ku “Gplhwth “Qpunin-Ynninh” @LC-h, hul 2006 pywljwtih hnithuh 1-hg’ “Gplhwb
Qnip” ®LRC-h 2005-2009pp. hpugdwb npny gniguwuhpubph wpynibpubpp: Quuyws quuddwt gniguthoh gényg
tujwt pupbjudwinp® opwnh, opnniph b Ynpniunubph wpnyniupubpp padupup sku:

Swiphubp swpniwl) puljipmpjut gnpéniubnipjubin unspugnunng qjuwynp hhdwhwpgtnhg th opdnin-
ynjninnt guigh, junrnigquspubph b wy] hhdtwwb dhongubph dwpgwénipiniup, oph hwpdundw wpynitwybn
hwdwlupgh' opuswthipny wwywhnyqubdnipjut puguljunipiniup, sSwnwjnipniuubph nhiwg Jupdwfwputph
huwjuwpugpdwtt gusp dwjupnulp, oph Ukd Ynpniunibph weluynipiniup, swnwynipmpiuubph hpugdwt gusn
uvwlwqubpp, puquuwpbwlwpwt okupkph punhwinip ubthwlwinipnit hwdwpynn ubkpphtt quugkph swhw-
gnpddwlt  yuunuwupmbwnympjut Juintbbph pugwluwynipmitp, npnup htwpwynpmipni skht wwhu
wywhnyt) pulbpnipjut wpynibwdbn nbnbuwluwi gnpéniubnpmniip:

Unjniuwy 1
“Bplwt Onip” @LLC-h 2005-2012pp. hpugdwi Uh gwpp gniguuhoubph Jtpupkpyuy
B guitthoh wiwinuip Quithh “Gplwth “Qpunin-Ynninh” OLL/ “Gplwb Lnip” OLL
Uhwynp | 2005p. 2006p. 2007p. 2008p. 20097. 2010p. 2011p. 2012p.
Zudwlupg Untinp gnpéws hwq.ju.d | 353630,1 | 355594,6 | 368833,8 | 372114,4 | 362826,0 | 346211,4 | 319519,7 | 307321,8
onip, punuukup wyy pynid
Puptwhnu Enuwtwlny 212188,1 | 213401,4 | 227895,4 | 229502,2 | 226004,3 | 225951,0 | 237592,9 | 233715,5
Ukhwthjulut tnubwulnyg 141442,0 | 142193,2 | 140938,4 | 142612,2 | 136821,7 | 120260,4 | 81926,8 | 73606,3
nphg opunpniplikphg hwgq.jud | 353630,1 | 355594,6 | 368833,8 | 372114,4 | 362826,0 | 346211,4 | 319519,7 | 307321,8
Puptwhnu tnuwbwlny 212188,1 | 213401,4 | 227895,4 | 229502,2 | 226004,3 | 225951,0 | 237592,9 | 233715,5
Ukhwuhjulut tpubwuyny 141442,0 | 142193,2 | 140938,4 | 142612,2 | 136821,7 | 120260,4 | 81926,8 | 73606,3
Cunudkup Ynpniunbkpp hwq.jud | 291807,2 | 298380,4 | 313415,8 | 312623,4 | 307312,5 | 289219,7 | 259252,8 | 245297,3
hwdwljupgnid
‘Unylp ninljnuughl % 82,5% 83,9% 85,0% 84,0% 84,7% 83,5% 81,1% 79,8%
wpunwhwjnnipjudp
Qpuimnuwljupupnud, hwq.jud | 61823,1 | 57214,3 | 55418,0 | 59491,0 | 55513,5 | 56991,7 | 60266,9 | 62024,5
Rugudbtup wyy pynid
Puuljsnipinit hwq.jud | 39399,9 | 34930,7 | 31491,4 | 33161,6 | 33744,6 | 349675 | 36419,4 | 37693,1
Pynigtinuyhta hwq.jud | 53317 5485,4 4919,3 4862,3 4365,6 4311,0 4152,4 4188,5
Un hwq.jud | 170915 | 14690,9 | 16932,8 | 17694,5 | 15883,4 | 165235 | 17959,6 | 18187,1
Iudtnt opp hwq.jud | 2014,0 2107,3 2074,5 3772,6 1519,8 1189,7 1735,4 1955,8
dwnwlupupdui wyg
puybkpnipjniuknht
Jw&wnynn 9nip
“Unp-Zwgt” "opuminynyninh” | hwqud | 18962 | 17008 | 15807 | 15737 | 11349 | 9562 | 11632 | 1179,
open
“ZugopUnminnyminh” ®AC | hwqud | 117,8 406,5 4937 | 21989 | 3849 2335 572,2 776,7
Qpuhtnugnud, pinudbup | hwq.fud | 70641,6 | 58924,2 | 56458,8 | 61780,3 | 61210,1 | 62605,3 | 635959 | 65864,7
wyn pynud
Puwlsnipni hwq.jud | 31972,2 | 28970,3 | 26774,0 | 28356,3 | 29156,6 | 304450 | 32203,9 | 343644
Pmighwnuyht hwq.jud | 4660,8 4780,5 4094,9 4053,3 3867,8 3852,8 3709,6 3753,6
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Uy

hwgq.jad

34008,6

23683,4

14336,8

18022,6

16949,9

17003,3

16794,3

17289,6

Iudtnt opp

hwq.jud

1490,0

11253,1

11348,1

11235,8

11304,1

10888,1

10457,1

dwnuupupdwb wy
putpmpinitutnh
opwhbnugdwt
Swnwynipniutiknh

dwwnnignid

“zugopuminnmminh” ®AC | hwq.ud 14900 | 25805 | 27658 | 26769 | 27452 | 26459 | 31345

Gplwuh “Utwnpnynihnky”
(OISR

hwgq.jud 8672,6 8582,3 8558,9 8558,9 8242,2 7322,6

Pusybtu Eplnwd E ul. 1-hg, wigwd wnwphubph pulbpnipjut qgnpéniubnipnip gnyg E wwjhu, np 2000
pYuuih huwdbdwnmpjudp onipe 8.7 muqud wykjwugh) E qubddwt dwjupnulp:

12000

10492.2
10000

10018.7 10246.8

8000 9443.5

9024.5
8403.2
6000

U0 npwd

4000 A 2369.5

1616

5351.7 5041.2 5279.3

2000  1200.9

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 §O1Zh
wp

UY. 1. 2000-2012pp. Yuipjwspny Eplhwih “Qpunig-Ynninh”/”Gplwuth Qnip”/ @LL-h qubddwml
gnguthoubph hwdbdwwnwlw JEpnudnipinia

buswbu tpunwd E . 1 b Y. 2-hg, 2000-2012pp. pupwgpnid puwn mwphubph wykjugl] k bwh qutddwt
dwuppulp, wyy pynid’ ninnuwhtt wpnwhwjnnipyudp:

2003p. Bphwuh “Qpunin-Ynjninh” GLL-h qubddwt gniguuhpubph dbe tkpunduws k bwb nhphnnpulu
wupwnpknh ghgdwt opkuph Yhpupldwt wpyniupmid quuddus gnidwpubpp, wyn pynwd’ 2003p. 2207,7 Uit npud,
hul 2004p." 307,4 Uit npud:

Bphwuh “Qpunin-Ynninh” thwl pwdubnhpwlwt pulbpnipmniinud hppuljwbwgynny pupbthnfunidubtpn
oupniiwlnt, puljipmput junwjupdwi JEwihqdubpp junwpbjugnpsting, wyuwnnnubphtt dwwnnigynn
opudwnwlupupdwi b gpwhbpwgdwt Swnwnipnitttph npuljt nt wpynitbwybnnipmniip pupdpugubne
tywunwlny 22 jupwdupnipjut Yondhg hwjwiumpnita £ wupdl] Gphwth “Qpdnug-Ynmninh” @LC-h Ynnuhg
oqurugnpdynn opuyhtt hwdwljupgbph oquugnpsdwt hpuynitpp 10 mwuph dudljinny dwubtwynp oybpuwnnpht
Upgnypny Jupdwluwnipjudp thnjuwbghine mwuppipulht [5]: Upgnyph wpyniupubpny hwnpenn £ fwbwsdty
dpwiuhwlut “Qkutpwy ntq O” pulkpnipniup, npp hhdudb) L 1853p.:

dtpohtiu hp gqopéniubnmipjudp b Ejudnunubph dbdnipjudp opudwmnmuljupupdwui b gpwhbnugdut
Swnwynipniutbp ywnnignn wdktwwnpwewmnwn puykpnipiniuubphg k:

Upgnyph Jupunp swithwthy Ep punpdl] odbnt opp vwljuquph dbdSnmipmiup: “Qbubpuwy nbhq O”
puybpnipniup, npbt hp Pptwbvwus wnwewpynid 10 wwphubph hwdwp tkpuyugpt) bp wdkiwgusp dhohte
uwlughtp, hwunpnn wuwsytg Yipp toqus dpgnypnid: “Qkutpu) ntiq O” pujpnipyut wnwewpus uwljuqubpp
Jupdwluwnipjul wdpnne 10 wwphubph hwdwnp (wpwig wykjugyws wpdtph hwplh (GU2) b bjuwnh ntukbuwgnyg
unudéh, npudh hnjuwpdtph, Judundus gpuwpwtiwlh b fEjunpwtutpghuyh vwwuqup honthnpudwi hbn juydus
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htwpunp dogpunidutpp) hbnbywt Eht' wnwehhg kppnpn wwwpputpht 1 43 oph hwdwp 144 npwd, snppopn-

hhugbpnpny wwphubpht' 129 gpud, Jbgipnpy U jnpbpnpn wwphubphttt 89 ppud, mipbpnpn b hubbkpnpg
wnwnphubpht' 89 npud, b mwuubpnpn mwupnud® 75 npud:

%

26.68

101 187

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Swph

UYy. 2. 2000-2012pp. Yupjwspny Gplwth “Qpuniy-Ynjninh” ~Gplwt Qnip”/ OLC-h
qutddwt nnynuh JEpupbpyuy

Cplwuh “Qpuunin-Ynminh” ®LC-h uyuuwpluwb wnmwpwsdph opuldwmwlupupdwt b opwhbnwgdwi
hwdwlwnpgbph Jupdwljuynmpui yuydwiwghpp Yupdl) £ 22 jupwdupmput’ b phdu 22 nmwpwspugh
jurujupdwt  twhwpwpnipjutt  gpuyhtt mbnmbumipjut  whknwlwt  Yndhwnkh, dhpwqquyht  dpgnyph
wipniupubpny hwunpenn dwtwsyws dpwuhuljub “Qtutpu) ntq O” pujtpnipjut b Ykpghthu Ynnuhg Gphwbnd
unbnduwd dwpdwluy pubpnipjut’ “Gphwt Lnip” GLL-h vholi® 2005p. ntljntdptph 14-ht:

NMuydwbwghpp dEjuwpldly £ 2006p. hniuhuh 1-htt Zwdwdwyt dwpdwfunipjut yuydwbwugph'
“QLubpuy nkq O” pulbpnipniup Gphwiunid hhduk) E “Gplwt Qnip” @LC-u, npp b hpujubwgunid E Gplhwh
“Qpunin-Ynjninh” @LL-h uvyyuwuwpdut mwpwsdph opudwnulupupnidp b gpuhbnwugnidp:

Zudwduyt “QEukpwy nhq O” puljbpnipyui tkpjuyugpws nkjuuhjulwt wewewnpyh' dwpdwluwnipjui
wyuydwtwugpny twpwnbuqus 10 wwphubph pipwugpnid puljipnipniup twhpwnbund b

e Jupniy Ypdwinky opulnpniunukpp (81,3%-hg dhtsh 44,7%)" 10 wnnwupnid wdpnnonyhtt Jpuguby
wwonhth vhugnmudubpp,
e pdwwnk] opunt wnpmipubtphg (347 dhtsh 150 Ui u®),
e wybkjugul] Jupdwddwpubph hwjupwgpnudp (79% dhush 92%),
e pdwunk Likjnpukiutpghwih vyuenudp (125 dhigh 25 dja §dwn.d),
e upniwljuljut gpudwwnuwlupupdwi gnigwithph wdkl wwph wdbjugul; dnn 2% 10-py
nwpmd hwugubng 95%° Gpulbnuwghtt gnigmhy hwdwpbny wifwjy nkpbhjuljwt wnighwnnpp
ynnuhg Yunwjupdwt yuydwbwgnph 5-pp mupduw hwdwp hwjuundus® 76,7% gniguihop:
Cuytpnipniup twppwnbunid  bwb ubthwlwt dhongutphg junwpl) jpugnighs 6.4 dju. Eypn gnidwph
Ukpypnidtibp (Qwpdwlwnipjul wpwghlw 5 wwphbph pipugpmu) hhdtwwinid dkpkw-ukuwtthqiubkph b
wy] vwppwynpnidubph quiwt hwdwp, hsybu bwb opp qupdwydwpubph hwjupwuqpyus gnidwputphg 10
wnwphubph phpwgpnid 17,6 dju Edpn hwnluwgul] hwdwlupgh wwhywidwi b JEkpuwinpnqiui (woweht
htppht® hnuwlnpniunttph tjuqbkgdwt) spugph hpwjuwbwgdwi hwdwp:
Cultpnipjut uywuwpydwl mupwdpnid hpujwbwugynid | Zudwphiwphuwght puthh $httwbiuvwynpdudp
Bplwuh opudwnuljupupdwt b gpwhbnugdwt qupluyhtt Spughpp, npp twppwnbuynd - hpuljutiugut)
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Jupdwlwnipyut yujdubwugph wpwghtt 5 mwphukph pipwugpnid (2006 p. hnituhuh 1-hg dhtgh 2011 p.

hniuhuh 1-p): Zwdwohiwphuwyhtt puthh Ynnuhg mpudwnpdus quphh gnidwpp juqunud k20 dja U gojup, hul
22 unwywpnipyub hudwdhbwiuwynpdwb swihp 2 dji. GUU gojwp:

Swpklw hwunyypeh b quuddwt Jepupkpyu gniguthoubipp phpdws b uly. 3-nud:

11000

10082.6 10376.9 10246.81 04988 1¢4022

9587 5 9526.6 10018.7

9120.1 0024.5
9000 - 8403.2
8009.3

10000

UG npwad

9443.5

O3wunp
BAwhanLd

8000

7000 - 6756.7

6000 -

5000

2006 2007 2008 2009 2010 2011 2012 Swph

LY. 3. 2006-2012pp. “Gplunt Qnip” ®LLC-h (qnpénid k£ 2006 p. hniithuh 1-hg) hwunyph b
quiddwt huwdtdwnwlwb JEpnidnipnia

2008p. wpmynitwybn b fwbwsyl] dpwituhuyh junwjupnipmniithg Gplwuh opudwnuljupupdwui b
opwhbnwgdmb hwdwlwupgbph (wn pynd’ “Ukpughw” Juyuih Jkpugnpswupldwi) tuyuinwlng 26,3 Ujh. Epngh
swthny (nphg 2,4 djb. tdpn' 22 Junwjuwpnipjut hwdwdhtwbuwdnpdwdp) wpuniyu) Jupyp b uluydly b
hunphppuwnnih pinpmipjut dpgnipught gnpéplipugn:

3000
n —aA
2500 / A 2650
y / 2510 2590

2000 a7t 2280
Swsho | 1975
1000
500 -

°

2007 2008 2009 2010 2011 20125

Ulj. 4. 2007-2012pp. “Gplit Qmip” @LC-h Ynnuhg 22 yhnmlwh pnigh thnjuwmiigws hudwhimni
gnuiwnubph YEpwpbpyuy

2012 pywlwuht “Gplwub Qnip” OLLC-h 22 whnwlwl pmighk hnpwtgws hwdwpwnt gnidwpp (W, 4)
Jwuquty E omipe 2650,0 Uyl npuad (wyy pnid 474 Upi npuad):

“Ophwt @mip” ORC-h  gnpdmibibnipiniip quwhwwynud t hbhnbjw; hpdtwwb  juwnwpnquljub
suthwithpibpny.

39 SC1EYUSP 3/2013



Lruspy Z0U009UreEr

1. opuwdwnwluwpupdwi nbnnnipjut jud supnitwjuljut opudwnuljupupdut pupbjuynud,
npny  “Gplwt Qoip” OLL- wwpuwynp E Gplwb punuph pwdwinppubphtt wywhndl] swpniwjuljut
opwdwnwljwpupdudp hwdwdwyt Twpdulum pjut yupdwiwgpnyd twpwnbu]ws dudwbulugngh,

2. onh npwl b oph npwljh Untthuinphtg, npny “Gphwt Qnip” PLC-u yupwnuwynn k oph npulp b oph
npuwlh dnthnnphigh wywhnyby 22 opktunpnipjutt ywhwietbphtt hwdwywnwuuwd,

3. uyunnnubph ponnpubphtt wpdwquupnd, npny “Gplhwt Qnip” GLC-U wwpunwynp L wpug
wpdwqupl] opwnwpubpnid b puphihy guugnid Jpupubph JEpupbpiu pudwinpnubph pannputpht, qpudnp
hwipgnidubipht b nbnkjugnidubph:

Unjniuwly 2
“Gphwt Lnip” @LC-h hundwip opudwnuljupupdub swpniwljujwintpyu
wnwgwnlyus nwppkpulp (%)
NMuydwbwgpuyhte Jupdwlunipyut yuydwiwgph Zudbpgus 6. Onthnjujud
wnwph Qnudwinuwljupupdul Yonju dudbp (%) wuydwtwgpuyhtt %-n
1 78,7 -
2 80,5 -
3 82,3 75,5
4 84,1 79,0
5 85,9 82,5
6 87,8 86,0
7 89,6 89,0
8 91,4 91,5
9 93,2 93,5
10 95,0 95,0

dhpp todws junwpnnuljub swthwthpubpt wujwju mbuthjujut wnighunph (fwthujwt “Owdpng”
puybpnipjut) nunidbwuhpnipjutt wpwplu b, U ppubg sjuwnwpnudp  phipnid B hudwyunuujuwt
nniqutiptiiph Yhpundw:

Nuydwbwgpuyhtt juplnp gniguhputphg b opudwnulupupdwt supniiwjuljutnipjutt gniguthop:
Nuydwbwgpuyhtt 1-ht b 2-py wwphiubph hwdwp wigjugduws nbuuhjuwt wnighnh wpyniepubpp gnyg
wnytghty, np “Gplwt Qnip” phljipmpniup jupnnuglk] B wyuwhngl) swpnibwjuljuiinipjut gniguthop 1-ht
nwunpmd’ oqulnyg yuydwtwgpny vwhdwugwsé vh swpp wpnnunipmniubphg:

Uwluyt 2-pn nwpnud puybpnipniup ipdus gnigwthoh gény swwywhnytg hp yupunwynpnipniuubph
Juuwpnudp b wpyniipnud 22 yhnwlw pynwgk £ thnpawtghy onipg 225 dju 22 npudh swhny niniquiip:

Zhdp punmiubng “Gplwt Qnip” OLRC-h wugws wnwphubph gnpdniubnipjut wpyniuputpp b Tujwje
nbkthjulwt wnighnnph wowewpympniubpp, htywbue bwb Jepohwluwt bywwnwlulbnp sthothnjobnt
wuydwip' wnwowplyl] b opudwunmulupupdwi swpnibwluwluwinipiut  wywhndwi tnp  uwlnnuy
(wn. 2., uly. 5):

Uhust 2009 pwluih holfunbdptpp “Gplwb Qnip” @LC-h htn qupdulunipiut guwydwiwgph §nnd 22
nwpuspughll junwjupdw twpwpupnipyu opuyhtt mbnbumpjut ywhnwlwi jndhnka kp: 2009 . Jipenid 22
jurwjupnipjut hwdwywwnwupwt npnpdudp  Jupdulunipjut wuydwbwgph Ynnd dmbwsykg Gplhwth
punupuryyknwpuip:
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dwd

Ghpwy-ppdntnynjninh

Lnnh-ppdntnynjnnh Swjopdnnynynnh

22422422 4
22.

14 .2

Gplwh nip

Lnp UYyncGp

[2007  [ER0O08  [E2009 Q2010

@2011 2012

L GutpnupnLh

VY. 5. “Gplhwt Qnip” @LAC-h hwdwp thntnujuwd opudwnwlupupdut gupniiwuljuinipiut

wnwgwpljyny nwppbpulp

busyhtu tplind E uly. 6-hg, opudwnnuwljupupdwi nbngnipmiup quunyg wykjugl) L, wny pynud’ «Gphw

Snip» CLL-h uyuuwpluwt nwpwspnid wuwnlbkpt wltwnn k:

ES

95
92
89
86
83
80
77
74

©

10 Swph

Ul. 6. 2007-2012pp. Judtint gnip dwnwljwpupnn juquuljtpuynipjniiubph opudwnwuljupupdui

Uhohli nbinnnipjwt JEpwpkpuyg
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Zhnwqu wnju b jndnud wuwhwbgnn wpwbdht juinhpubpt Gi®

1. opwswthtph unniquswthnid.

2. hwljwhpythwjht b hppkhwohouwt tyyunnwlny oph npudwnpnid.

3. guyununpniputphg oph ogunugnpddwt juintwljupgnid.

4. ppwhvhulut junwjupmpjut Ynqlhg «Gphwt nipy GLL-hut npudwunpus Juplh oquuugnpénid b
Ukpughuwyh dwppdwi juyuith junnigdw ninnnipjudp wpnwnwiipbph hpuljwiwgnid.

5. spwthwqnpdynn junppuyhtt hnpbiph hwpgh putwplnid:

Zhnwqu  wmwphiutph  bhwdwp  judbne opudwwnwlupup  juqlulibpympniuubph  vyuuwpydub
nwpwdpubpnid tnhpubpph nsnudubpp whwp E hpwlwbwg]tt® hhdpmd nitktwing hbnbjw; ghpulugne-
pinitukpp [4].

1) ywhweynn npuljh b wthpwdtown pwtwlh opny wyyuwhnynidp,

2) suipniwjuljut opudwnwjupupdut wywhnynudp,

3) opudwnwjupupdui b opuwhnugdwt swnwynipniiubph qupqugnidu nt pupbjuynudp hwnjuytu
gniqujut Juypbpnud,

4) gnuulijwt Juypbpnid widuutg opudwumnuwljupupdwt b opwhbnwgdwt  Swnwynipniuttph
qupqugnidt ni pupkjuynudp,

5) opudwnuwljupupdwt hwdwlupgbpnid wwppkp dhongunnidubph wpyniipnid oph Ynpniuntbkph
Eujut twqtgnidp,

6) tubpquuup opudwwnwluwpupdwi hwdwlwupgiph  htwpwynphiv  thnppwphundt huptwhnu
hwdwljupgbpny,

7) oph hwpqundwt hwdwlupgh juwnwpbjugnpénidp, oph nunbudwtt nmnndus dhgngunnidubph
hpuwljwbwgnidp,

8) YEknunweontph dwppdwb Juywbbph wuhpudton Jepwunpngnidp b tnptph junnignudp, phnjnghuljut
dwpnpuwt gnpéplipugh JEpuljuuqunudp,

9) opoqurwgnpénnubnh Ynnuhg wpununpuljut Enunueptph twptwjut dwppnid hpuljubwgubnt
wpynitbwdbn Ukhwithqudubph yuwhwbenidp,

10) knuwentph dwppdwt tnp nkjuuninghwubkph ubkpnpnudp,

11) opyw Jupquynphy opudpwpinh yekpwiunpngnidp b unpkph unnignudp,

12) opudwnujupupdwt b gpwhbnugdwt ninpnh Eupwljunnigusph qupqugnidp,

13) puljipnipjut jurwdupdw dkjpwithqiubph junwpbjugnpsnidp,

14) ubpypnudubph wthpwdbywn dwjwukph tkpgpudnudp,

15) opudwwnuwlupupdwui b gpwhtnugdut swnwynipmniubiph dwjuppuyjh pupdpugnudp (nkjuth-
Julwt yipughtumd b unpbph gqunpuwuwnnid),

16) opudwwnwluwpupdwt hwdwlupgbph Jepujubqudwi b jurmgdwt gnpépupwugnid wpnhuljut
wnkhtninghwbnph Yhpwurenudp:

Ubugué wwphubph pbpwugpmd Gphwt punuph opuwdwunwlwpupdwd pupbjuddwb ninnipjudp
hpwljuwtwgdt] Bu dbdwdw]u) wohiwwnwuputp opuduwnujupupdut mbnnmpjut pupbjuddwi, gpupwtiwlh
wjugqbgdwl, gnunpwynpdwi b juqduibpyswlut gnpdpipugubph Jhpundwdp LiEnpwtubpghuyh swpauh
tujut tJuqbguut, hwdwlupgh $htwbuwljut nt mkuthjulwt Jhduyh pupbjududui b wy) ninnnipniuabpny:
Upjws gnpédpupugubpp swpnitmjujub bt b ywhwiymd i wnw pnnp jupnnnipnitubph hwdwpdpmd b
ubpnpnud:
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OBIIEE COCTOSIHUE U ITIEPCIIEKTUBBI YJIYUYIIEHUS YIIPABJIEHU CUCTEMAMUA
BOJOCHABXEHUS U KAHAJIMZALIUU I'OPOJIA EPEBAHA
I'puropsn I'.C.
340 “Epesan-Icyp”

KaioueBsle c10Ba: BOJOCHAOKEHNE, KAHATM3ALMS, JOXObI, TOTEPH, COOP, HEMTPEPHIBHOCTH BOAOCHAOKEHHE

AHHOTANUA

Ha teppuropun PecriyOnukn ApmeHnst B cdepe HEHTPaTM30BAaHHOTO BOJOCHAOKEHMS W KaHAJM3aLUK JICHCTBYIOT 5
KPYIHBIX OpraHu3anuii. B pecmy0Oianke MHOXXECTBO CEJIBCKHX IOCEIEHHH, B KOTOPBIX BOAOCHAOXEHHE MPOU3BOAUTCS CHIAMH
OOIIMHBI WM OpTaHW3alUsAMH MecTHOro 3HadeHus. CaMmoil KpymHOH W3 ykazaHHBIX opranm3auuii sBisercs 3AO “Epesan-
Jxyp”, BogHble cucTembl koTopoi B 2006r. cianbl B apeHay Ha 10 jer ¢paniry3ckoii opranmuzanuu “Jxenepan-Jle3o”. 3A0
“EpeBan-/I>xyp” ocyIecTBiIseT BOIOCHA0XKEHUE M KaHanu3anuio T. EpeBana u npuieraomux K HeMy 32 CelIbCKHX MTOCENeHHH,
SKCIITyaTaHIo U pabOTHI 0 COXPAHHOCTH BOIOIPOBOIHO-KaHAIN3AINOHHBIX CHCTEM.

B cocraB cucrtembl BXOIAT 8 TOJNOBHBIX (HAXOASAMIMXCS y BOJHBIX MCTOYHHMKOB) HACOCHBIX CTaHuuii, Oomee 90
KanTaxed, 29 CckBaxuH, 23 CYTOYHBIE PEryIHPYIOLIMe BOAOXPAHWIIMINA, BOJONPOBOJHAS CETh JUIMHOW B 2645 KM U
KaHaJIM3aluoHHas ceTh JIUHOU B 1120 kM.

THE GENERAL CONDITION AND IMPROVEMENT PROSPECTS OF YEREVAN CITY’S WATER SUPPLY
AND SEWERAGE SERVICE MANAGEMENT
G.S. Grigoryan
“Yerevan Jur” CJSC

Keywords: water supply, sewerage, gains, loses, billing and collection, water supply, continuity

SUMMARY

There are five major organizations responsible for the centralized supply and sewerage of drinking water in the territory
of the Republic of Armenia. There are also numerous rural dwellings the water supply of which is being implemented by the
community means or by the organizations of community relevance. “Yerevan Jur” CJSC is the biggest from the mentioned
organizations leased by the French company “Generale des Eaux” for ten years. The company has the rights to manage the
water system of Yerevan city and 32 rural areas as well as supervise the exploitation and maintenance works of water supply
and sewerage network. The system includes 8 head office pump stations located in water springs, more than 90 catchments, 29
boreholes, 23 daily regulating reservoirs, 2645km water channels and a sewerage system of 1120km length. The general
characteristics, pending problems and solution approaches during the last years of “Yerevan Jur” CJSC activities are discussed
hereby.
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2.U. Ulubjul
Epliuih Swpunwpuw bnnyeyul b phlnupupnipyul wknwlwh huduyuwpul

Pwlh purtp. nongnud, wudplwugnid, wpynibwybn bnutwlubp, 0%npbt whplo hwdwlupg, Upupunjut
hwppwduyp, twhiw ntiught gnnh, tkpppdwt htwpwynpnipniu

Zuymunuih Zwbpuwybnnipntinid npnglyh hnnkph nwpwdpp juqunid F207.8 hwq. hu, nphg
thwuwnwgh npngynid F pnipe 135 hwq. hw: Zwipwybunyenianid dwlkpkuughl opkph Jepwiwbgin/ng
wuwpwplhbphg' 7,2 Upin 1P-hg, oquuuugnpdynid F 2,3 ujpn P, uyn pinid 2 Ujpny oqunugnpéiynid I nenguwi b
wmnuppnipyul wyy npnpunbbph dunwlupupdwl hundwp: (1pngbph hnpunnwpudphbph wifkih puln 90%-h Jpuw
Gppwminmd F vwlbpbuuyhl nongnid, nph wunndwnny gph §npniunp nenguwl hwdwupgbpnid jugunud F
40...50% : [Ipnquwil opp wwlwup, hunnfungbu plunkbupy npnglh nwpuduppowbbbpnud” Upuwpunnjub nuiow b
hwhiuy Ephughl gninp, hnnkpp subwhdwl hpdinulwl wunindwnhbphg Uk Fhwbnhumbnid: Uhahupn F np
Upwpuwuywl huppuduyph gnoiinnughl opkph pupdp dwlupnugp b hwpogy Enbuyghl gnnnt pupn nkhbdughi
wuydwhibpnid pujwpup wpynibunfkn upng Fipak; npnguuh widpliugdwl Enubnugh Gkpppnidp: Uwluyb
wyu Epuinulh GEpppdwl hundwp jnipe junsplpnu F hwbppuwinid pupdp Fakpguswpiup: Uju finsplgnup Jupng
Ehugpwhupfly ' jhpunkiny dpipnumbdplhuglul omnki uippko hunfwlupgp:

Uuugnigyws E, np uyn hwdwlupgh GEpgpnidp hinupunnpnipincl junw whdplimgdw i wyy
nupunkuwfibph hudbdunmpundp ' Fabpquéwjuukpp Ipdunky 4...16 whquf

Zujuunnwth Zwbpuybunipniinud nonghjh hnntiph wwpwspp, pun 2012 . hnnujhtt hwoyklyonh,
Juqunud £ 207.8 hwq. hw, uwljuy ubpluynidu thwuwnwgh nongynud k onipg 135 hwq.hw: Zwbpuwybnnipniantd
dwljiptuwght optiph Jhpujwiquynn yuwownpubpp juqunid o mwupkjwt 7,2 djp @3, nphg oquuugnpéynid k 2,3
Uipp B (bwpuyhunwd® 4 djpg @3), npphg 2 Jjpg (bwpufhunud® 3 djpg U®) oquiwgnpéynid £ npngdwt b
wpuwgpnipjul wy] nnpunbkph dwnwupupdwt, hul 430,0 dipng B (bwjualhund® 550 djo U®)" judbne b
Ytugunuyhtt wy) bywwunwlubkph hwdwp: Qpnglkjh hnnuwunwpwspubph wybtih putt  90%-h Ypw Yhpunynd k
dwljkptuwhtt npngnud, nph wwwdweny oph Ynpniunibpp nenquut hwdwlupgipmd juqund Bu dhephtt
huipny
40...50%: Nnnquwt oph yulwup hwnjuybtu htinnktuhy nongljh mupwdwppewibpnd”® Upwpwwnjwt nuown b
twhwbntughtt gnunp, wwpkgnwph upynd b Qwunwpus hhmmqnmmp]mhhhp]} gnL]g ki wwihu, np
hwipuwbnnippiunid  sh dowljynid jud wwwwnwlughtt sh ;
oquuqnpéynid  Jupbjuwhnntph 36,7%-p, hull npngdwl oph
puguumpniip . Jud  wipuduwpup dwnwlupupnidp
htnkuuhy nnpnghh wwpwbwoppwuibpnid hnnkph  sdowljuwi
hhdtwjut yuwwndwnitphg dklu b Ldwh yuydwiubkpnid juhun
Juplnpynid  t npngdwt wppynibwdbnn hwdwlupgtph
ubpypnudp, npp poy] Yuw qquih Ypdwnbt] nnngdwt  oph
Unpniunbkpp b pungupdwll] nonghjh hnquuwpwspubpp:
Uwltipuquhtt  htunwgnunipynibibpp gnyg  Eu wwjhu, np

puipwpupnuinwbiught Upwljupnijubph nengnidt Upwpunjut
hwppwyuyph  gpuinnughtt - opkph - pwpdp dwuppulh U 4y QmpbG uhpby hudwlwngh wwnybpp
twpiwbntwjht  gnuint puipy phjhEkduyhtt | wuydwbubpnid wfuwwnwiph dwiwGuly
pujupup wpynibwybn Jupnn b btk nongdwt whdphwugdwb
Enutwlhh tkpppnudp: Uwuyt wyju bnubwlyh tkpppdwt hwdwp jnipe junpsingnn Bo hwighuwinod pupéan
Eubpqubwjuubpp: Uju junspinnuip Jupnyg b hunpuwhwpdt)’ Yhpundbing dhijpnuwidpbugdui «Injnku uthply »
hwdwljupgn:
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«@nnkt uthplp ] U pug hnpugpnibntbpnd  gniquunbnbuwlut  dowlwpnyutph nnnguwt
wpynibwgbn hwdwlwupg E npt hpkthg tbpuyugunud £ &4ntt junnnduily, nph Jpu junwupdus wugptph
thongny Juunwpynid £ hnquunwpwsph wbudphugnid (uly):

«@nntt uthpbp-h dynit junnndujubpp nbquuynmd o wlinup dby, niqnnud o qubugus
ninnipjuldp, hbynmpjudp dhugynid bu npnuljwowpht b jupnn tu jujudl] twb guijugus pupdpnipjut
Jpu: Uju tnqubwlp pny] b mmujhu ppwljuwbugut] hnnh hwjuuwpuwswth junttwjugnid, b wju ntypnid hnnh
dwlkptuh YEinbwlwinid mknh sh niuktinud, wyuwhnynid £ oyyinhdw) yuydwukp dowjupnyubph wgh b pupdnp
ptipph vnwgdw hwdwp: Uju tqubwlp hwnjuybu wpynibwdbn b topp pdbpughtt nanbunipnibbpnid
pwbowpungujhtt Upwlwpnyutph dowlnipjut hwdwp b weph b puljumd pwpdp hnituwhnipjudp: Pug
hnnugpniunbbpnud wyy Enpuwbwla oquuugnpéynwd £ twl qupbwbughtt gpnnwhwpmipiniutph ghd® npybtu
wpyniun]tn wwjpwph dheng:

Zudwljupgh Udntnuddwt wupgbgnidp b unpndujuwownph hwdbdwwnwpwp Edwimpiniup (wpdbtpp
Mniuwljut twptimpiniunid b Qijputhuynid juqunud £ (100...150 gpud/d), swhwgnpsdwb wupgnipiniip, ny
Uks Gptiph Yhpwenudp, HEjupulub tubpghuwgh swhuh Ypdwnnudp qupdund ki wyn hwdwupgp wnwdby
gpuyhy: Unniuwlnid phipwé G «3npkt uthplyp» nonguutt hwdwlwupgh dudwbwl oguuwgnpédynn dh pwpp
hunnnquljutiph mkjnuhjulwh gniguthoubp:

Unjniuwly
«Q@nnkl uthplp nonquwt Uhljpnuwdpbhugdwi hadwlwpgh mkupljujwi gniguithoub
11 Db q plug p gnigulpautpp
NMuwwnh Ushuwtnwli-
Spudw- Qpuwt Gplupnt-
Tunnnduljph hwuwnt- puhlt 2nh Epp,
TMunltpp qhdp, 2kpuinp pymp,
wbjuinudp pintup, Kuonudp, /poyb/d
uu Lwjpp, U u
iy up
Qnnkl uthply
N i 60 6.0 0.2 05 200 12
Qnpkt I
o mep V) 60 3,0 0.2 05 200 1,0
Qnpku [
i Du‘hp V| g, 60 10,0 0.35 10 100 15
wwpws | [l 4l 60 3,0 0.2 0,4 200 1,0

Lutiupybing wpmnuuuynid  phipJuwé  gniguhpubpp’  Jupnn Eup  thwunbk), np oph Lupnudp
npnjujuowupmd mwnwidnd £ 0,4..1,0 dpl, npp Jupnn bt owy wbdpbwugdwt  wmwpunbuwlubph
hudbdwunnipjudp  Yupnly Ypdwnby  Bubpqudwpubpp:  Uwnnpl phpgnd Eu wbdphwugdwt  wwppbp
wnwpwwnbuwlutph dh puth mkuuhjuljwh gniguhoubpn:

¢ Uhlpnwtdpbugdub wyywpwinitp 20...100 /¢ wpnwunpnnuljwbntpyudp, wowwnwipught £upnudp
2,0...4,0 dpt:

e Uhohti oshpuyhtt’ 24 U wudplwuginng wyuwpwnitp 2,5-5,5 /¢ wpununpnuljunipjudp,
wojuwnwipwyht £upnidp 4,0-6,0 Uph:

e  Bpiwpuwohp wudplwgunng wywpuntkp' 60 U, 7-15 U¥/d¢ wpununpnnujuinipyudp, wohiwnwipwght

&upnudp 10,0-16,0 Uph:
zZuyunuh E, np Bubipquéwjuup wudptugdwt tnubwlng npngdwt wuwydwubbpnud, Uhbunyb Gjph yuydwibtpnid,
Juwhqus E Lupdwt dbdnmipnithg: Ujuyhuny, hwdbdwwnbing «@nphit uhplp nongdwb  hwdwlupgp
wbdplugdwt w)] mwpunbuwlubph htn, quihu bup wyb Eqpuljugnipjub, np Eukpquswjuutpp Yupnn to
Ypdwwnyty 4...16 waquu:
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BO3MOKHOCTDb BHEJIPEHUSA CITIOCOBA JOXIEBAHUS ITPU OPOLLIEHUU ITOYB APAPATCKOWM
PABHUHBI U ITPEJTOPHOM 30HBI
Mxesin A.C.
Epesanckuil eocyoapcmeennbiil yHugepcumen apxumexmypul U CHpOUmeibCmed

KitioueBble cjioBa: opolieHue, 1oxaeBanne, 3¢dexrusnblii ciocod, “T'onneH cripeli”, Apaparckas paBHHHA, IPEAropHas
30Ha, BO3MOYKHOCTb BHEJIPCHHS

AHHOTALUA

HexBaTka opoCUTEIBHOM BOJIbI, 0COOCHHO B pErMOHAX HHTCHCUBHOT'O OPOIICHHUS (Apaparckasi paBHUHA U TIPEIropHast
30HA), SBISCTCS OJJHON W3 OCHOBHBIX NPHYHMH MPETSATCTBYIOMMX HeoOpaboTke 3eMeinb. [IokazaHo, YTO B yCIOBHSAX BBICOKOTO
CTOSIHUSI YPOBHS TPYHTOBBIX BOJ ApapaTcKOH paBHUHBI M IPEITOPHBIX 30H CO CIOKHBIM pelbedoM ToCcTaTOYHO () (HEKTHBHBIM
MOXeT OBITh BHEIpEHHe CIIOCO00B noxaeBaHus. OTHAKO JJIsI BHEIPEHHS 3TOTO CIOc00a Cephe3HBIM MPEMSTCTBUEM MOTYT
cTaTh OOJBIIME DHEPro3arpaTtbl. JTO MPENSATCTBHE MOXKET OBITH INPEOJOJICHO C TOMOIIBI0 IPHMEHEHHS CHCTEMBI
MUKpogoxaeBanus «['omaeH crpeit». [TokazaHo, 4To BHEAPEHUE ITOH CHCTEMBI O3BOJIUT YMEHBIIUTH SHEPro3aTparsl B 4...16
pas3, o CPaBHEHUIO C IPYTHMH BUAAMH JOXKIICBaHUS.

THE PROSPECTS OF THE SPRINKLER IRRIGATION IMPLEMENTATION IN THE LANDS OF ARARAT
PLAIN AND THE FOOTHILL ZONE

H.S. Mkheyan
Yerevan State University of Architecture and Construction

Keywords: irrigation, sprinkler irrigation, efficient methods, “Golden Spray”, Ararat plain, foothill zone, prospects of
implementation

SUMMARY

The shortage of irrigation water is one of the main reasons for non-cultivation of soils in the areas of intensive
irrigation, especially in the Ararat plain and the foothill zone. It is shown that due to high levels of groundwater in Ararat plain
and the intricate terrain of the foothill areas the implementation of spray irrigation method could be quite an effective solution.
However, the vast amount of energy expenditures may cause a serious obstruction for the execution of this method. This
obstacle could be overcome by the irrigation system known as “Golden Spray”. It is revealed that the introduction of this
system, compared with the other types of sprinkler irrigation, will reduce the power inputs from 4 to16 times.
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LULYICUISULLULULUUUL FUNUMPLEE ONUYUN2 YUNESE RUSULZUSSNARUL
EBruruSeNtuusS4uuuL 20Uty urecre UbfUNUUTUR

£.1N. Tuuguluiyui, S.9. Mnnnuyut
Ujwnbkdhlnu b. 9. Eghwqupnih whywi opuyhll hhdbwhwpglbph b hhppnunkibhhugh phunpinnin

Pwitrwjh punbp. hnuph Unnniy, dhohtt pupdpnipinil, opughtt hwoytlohn, Ynnkjjughuyh gnpswljhg, ophwdup
wjuquib, (munpwdnuepupwbwlub pununnhs

Lpuyhl phunipullbph nughniuy oqunugnpsuwl b junuwijupdwi pugquwphy fpinhpblph iniénidp
yuydwhun/npywd F il nmupudph juinowpunwopupuiujul hunnlnipmiaikph huwgnippul hkw:
Luippwpmnuopnupwliljul pununphsbbph thnprunupd uybph hugunbwpbpdwl hyunwing wihpudkon
ki glinkph ophunjuip wjuqubbbph nkpbph dhusunpwlwl wpwbdpll inuppbph pulnulwlwi gniguihoabpp,
anp b hkown hwoguplbih gnpswlhghliph b hnuphp panipugphsilbph dhol junybnh puguhuynnid:

Mpwbg hpdwl Ypw Jugquyjwmé nkpbph dbupsunpwlwl wnwmbdpl inuppbph puinululwi gniguihsbkpp
yunnlbpny wynruwblpp, pupnkqbbpp, gqpuiphfbbpp b wyy ymplkp upng ki oguiugnpdyly dj pupp
Jppunwlwi hpdinufulnhpilbph ' nwpuéph ogpudumnuupupdwl, npnquwl hudwlupglph, ZE9-Epp,

opwdpuplibph I dwpunupughnwbppupuinulul wyy junnyghliph hwpuugddwl, opuyhl pkunipublph
nwpwdpuyhll junwjupdul b wyy pbnhpblph niddwl hudwp

Swppbp (wuppudpnutipnmd tpdus dniulghuyh hpujutugnidt wywhnynid  ptwjut dwlbplnipught b
Eupwdwlbplinipughtt hnuph hwpwpbpulgnipniup: Lwth np wmwpwsph (quunpudnh) hnupwugnyugdwmb b
hnupwljupquynpdwin  ubpnidp, opuyhtt hwoytlonh Yuwbpp hnnupniuwlwt hwdwihph (gninpougdwi,
npwbuyppughugh, nknnudutph ywhdwt b wy) dhongubpny) b wmbknuiph nkhtdh dbwsmpwlui wnwtdht
wnwnppbph htwn JEpotwljuwinpblt Jupnn o wpunwhwjnydt) gknkph opuyupnitwlnipjudp, wyw, nEjudupybng
(wunpudpnuepuputwjutt wywbwynpdwt dkpnjuljut gnignidubpny, tyuunwljuhwpdwnp k npybu ptwuljut
ontph quwhwwndwt swhwithy, oqunugnpst) wdwn-wottwbiughtt vwjwdwepnipjut thntjh hnuph dnnnijh wpdbpp:
Uthpwdbown E ok, np Unip ghimp Juuljubph opbpp oquuugnpsynid b gpunbinbuwlwb bhyyuwwnwlubkpny
hunjuybu wdwr-wotwbughtt vwjuyuepnipjut thnymd, htnbwpwnp hnuph dnpnih Wjuqugqnyi wpdbpukpp
opwnh yuwndwneny phujuith hwdtdwwn wykih thnpp Bl (hund:

Muniduwuhpynny  mwpwspnd,  oquuugnpsdtny  ©SZ  qnpshputpp, dbp  Ynnuhg wnwbdbwgdus
ghbnujuquiuughtt nwpwspubph hwdwp hwpquplty Eup hnuph dnnniyh tkpdhowplidws wpdtputptt wdwn-
wptwbuyht vwwdwepnipju thnih pupwgpnid: Uy bywnwlng dkp jnndhg juqudl] B udwun-wytwbught
uwwuwduepnipjut thnyh 1:200 000 dwupwvwph  hnuph dnnnih nwpwdwlwi pwppudwt pupunkq, npunby
wnwbdtwugyt] Bt hnupp Unnnith thnpp' (0-hg dhish 2,0 (/4yu?), dhohtt® (2,1-hg dhtsh 4,01/44u?) b ULS (4.11/44u>-hg)
wpdbtputinny gbrnwjuquitpp hwdwywnuwupwt tputqutpng (uly.1):

Zuynuh Lk np ghnbph dhohtt wwwpbljwt hnuph dnpnyh dbdmpmitp hnuph dbwdnpdwt JEppipug
gnunhujuwinipjut  wepiumnipjut  yWuyuwbibpnd  hhdtwjuwind - juhdws § oophudup  wuquutbph  dhohtt
pupdnnipiniihg: Ukp Ynnuhg popnp Juuajubph hwdwp hwpqupygws hnuph dnpmih b dhohtt hwjuuwpulonyus
pupdnnipinibubph pipdwsé Juwhg hbnbnud E, np, npubu puinhwimp ophtiwswthnipmit, ophwdup wjuquiibph
Uhohtt pupdpnipjut w&ht qnigpupug  hnuph dngnyt wdbjuwinud k vwjuyt mbnuijut gnpéntutph wqpbgniput
ounphhy wywsd ophtwswthmpmnitbpp bpphidt pwpongnud Bu' npnowljhnpbt obndbing juuh Jdhohtt gdhg (uyy.2):
Munidtwuhpmpniittbphg wupqdty L np dhohtt gdhg otnus Yhnbph guonn dbswdwuiimpmiin wyn Juuuljubph
wipdbpubpt kb, npntg ophwjup wjuquith Uks dwumd nmupuwdqus b hpuphuughtt jphun swljninljtt b gnpudnpjus
wwuplbp, nph yuwndwnny puthyuws dplinnpuuyghtt inknmdubph dh qquih dwup tbkpssytnyg dwljtplnipughtt hnup
gpbpt sh wnwewgumu, ntunh ghwnughtt hnuph dnnnijh wipdtpubpp dpnnwybu thnpp Lu dwppunp-swpupknpuyghtu
Junnigjwsdp niukgnn opowtiitinny hnunn qkwntph hnuph Unynijhg:

47 SC1EYUSP 3/2013



Lruspu EUNRLULVE

thnpn 0-2.0 /dys”
[ ihono 2.1-4.0 ys?

[ EEEsmny

Ul.1. 22 wupuspmy Ynmiph wjuquith ginbph hnuph dngnijh pupudwh pupintq
(ququjus GSZ qnpshpubkpni))

Shnwjuquutkph dhohtt pupdpnipyut (U) & hnuph dnnpnih ((/44u?) dholi juquyws dhwutwlwt juuh
hwjuuwnpnid nith hEnbyw) mkupp.

y=0,003x-2,654: (1)
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Ul. 2. Zwipwybnnipyul vwhdwibtpnid Ynip glnh 5 d? b wdkjh dultptuubp
niukgnn Juuyutph dhohtt hwduuwpulonywsd pupdpnipjui b hnuph dngnih juwh gpudbhyp
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Uunwugws juuyh Ynnbjjughuyh gnpswljgh wpdbpp ptl puuljutuswth pupdp k ( +0,77), b unugus
Juupn Yupkh b ogqumugnpét] wyn wmwpwsdpny hnunn gwifugws sniuntdbwuhpjws ghnh hnuph unpnip
hwoJupltnt tyuwnwyny, vwluyt Juybpp b wydkh ubnd G, hul Ynebjjughugh qnpéwljgh wmpdtpt by wdkh k
Ubkswund, Epp todws Juwbpp Juquynud Eu swjpwuynp-swpupknpuyhtt opuwdtpd b hpwphiwht swquw jahun
opwpwthwlly wwwpubkpubphg Juquuws wwpwspubpny hnunn  ghnbph  hwdwp  wowidhi-wpwbdhi:
Lwunppwdnwopupwbwluis  pununphsubph thnppownupd juuybph pugwhwjundwl, phtyybe bwb wnwbdht
ghinwjuquutbkph nt wdpnne mupwsdph opuyhtt hwodtlonh juqudwt tyyunwlny juy b hwunwndtly twb dbp
ynnuhg wpwbdtmgyus ghnnwduquubph dhohtt  hwjwuwpulondws pupdpmipiniubph b gnnpougdwin nu
wnbnnudubph dhohtt wmpdtpubtph dhol (. 3 b 4):
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Uh. 3. Zwupwy tnnipjui vwhdwikpnid Ymp ghnp eophwdup wjuquimyd wnwbdiug]us
qbnujuquibkph dhght pupdpmpjut b gnidwpuyhl gninppugdwh jugh gpubhly
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VY. 4. Zwmupwy bnnipjui vwhdwbitkpnid Ymp ghnh gphwjup wjuquimd wnwidbugus
ghnwjuquutbtph dhoht pupdpnipjut juwp ninmdubph nmwupkjwi gnidwph hkn
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Gtunwjuquuubph dhohtt hwjuwuwpulpnyué pupdpmipjnitubph b0 9. N dwjbwywuh [1] Ynndhg
wnwownljus dkpnnyny hwpuplus gninppugdwin dhol Ukp Ynnuhg hwunwundws juuyh hwjwuwpnudp, nph
ynnkjmghwh qnpéwlgh wpdtpp hwjwuwp t -0,87-h, niuh hkwnlyuy mbupp.

y =-0,1501x + 633,74: (2)

Juunwpws nunidbwuhpnipnibiipp gnyg b vmwjhu, np uvnuwguws juyp htwpwynpoipnit E wnwhu
pujupup Lgpunipjudp npnokjh hwbpuwybnnipyut vwhdwbibpnid Uniph wjuquih  snruntdbwuhpdws
ophwjup wjwquuibph wnwpbjut gnnppugdwt dhoht wpdbputpp, npnug hdwgnipniip wihpudbon k
nipupwisinip ophwdup wjuquith opuyhtt b opuninbuwljus hwpdblphnubph juqudwi hwdwnp:

Puquudju dhohtt mupkljub dpuninpuughtt minmudubph gnidwph b wnwtdht ophwdup wjwquubph
Uhohtt hwjuuwpwlondws pupdpnipjut thol hwunwndus Juyh (ul). 4) hwjuwuwpnid nith hinbjw) wkupn.

y = 0,1366x + 409,85: 3)

Uunwugqws juuyh Ynnkjjughugh gnpswiljgh wpdbtph puinudkun +0,63 t, wyjuhtipt unwugdws hwpduplught
Juuwp opuyhtt hwodbklonh dpiu mwppbph hwdbdwn hwdbdwwnwpwp poy) B Ywnwupdws hbnwgnunipnio-
utphg wwpqyl] L nop Yniph Juuljutph ophwduwp wlwquiubph nkhbdh wnwidiwhwnlnipmnibttph
wuwndwnny, dwutwynpuybu npnkny wejw i twb pugupdwul dhejntughtt gnquynpnipnibttp b
ghinnwhnyhwnttp (@udpwljh, Lonpnt, @Enhlh), mupbjut nkgnudutph dhohtt gnidwipp unyu pupdpnipjut Jpw
oy bu wybkih thnpp Lk, pwb tnyt gnquynpmipjutt hnndwhwyjug jwuekpht: Uy £ wuwndwnp, np opught
hwoytklonh wnwyk] doqphwnn wpdbpubpp npnotint bywwwlny dkp Ynnuhg wnpwbdhb-wnwbdhtt Juwbkp Eu
hwunwnygb] tub tpdws punupdwl gnquynp nmwpwspubpnh hwdwn [ 1]: Uy juwbpp hwnljuwybu Jhpunkh Bu
wnwpwsdph dptnnpuughtt minnudubph nuwpuwswljut pusfudwt pupnkqubph juqddwi dudwbul:

Znupwgnjugdw gnpdpupwgh spwpwbtwlut YEpnsnipniiibph b juthwnbunudubph wupqupuwtdwt
tywnwln] wthpuwdbion L twb unp b hbEownn hwpduplbih gnpdwlhgubph, gnigwuhpubph, hugkputtiph
pugwhuwynnid b tpuwig wnwyb] wpynibwybn oquinuugnpsdnid:

h8q

0 L] L] L] L] L]
0 10 20 30 40 50 (y62)

Ulj. 5. untwynipjut nknugpuijub gnpswligh bt 22 vwhdwbitbpnid Uniph Juuljukph gnhunjwup
wjuquiubph dwljtptuutph dhob juqujws Ynnkihwghnt Juuh gpudhlyp

UnwowunpJus tyuwnwlubphg Gjukn]' ntunudbwuhpynn vmwpwsdpnd Gpliph dgnpnipjut (Swipuhuly)
nidh wqpbgnipjut nmul] pntwynipjut mupuswljut puojudwl, yninkughw) kpnqugdusnipjut ghwhwndwt
tywnwlny oquyby Lup juntwynipjut mnugpuljui (lvSX) b hnuph nidqunipjub gnpswljhgutnhg (2N0RQF),
npnbg EhLEnhympiniup hwunwnyt) L §nnkjjughnt juwbph dheongny:

Gtunwjuquiuibph vwhdwind Swipwhwl nidh wqpbignipyut nwl pnbtwynput nupusulut
pupfunidp gnyg tnwnt byuwnwlny oqunyky kup junttwynipjul mknuqpuljut gnpswlghg (vS) [3]:
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Uju gnpdwjhgp quuynid E ninhn hwdbdwnwlut jupjubnipjut dby gqhnwjuquuh dwlbtpbup
Ubkénipjniihg U hwjunupd hwdbdwnwuljui® dwljbplnyph phpnipmniuhg, nph wpdtpp hwpquplynid E hknlbyjuy
hwwuwnpdwi Uhongny*

uSQ=In(A/tanp), (4)
npunkn A -t ghnwduquuh dwlkpbkut & (Gu?), p - dwltpbnyph phpnipmniun (%o):

Mumdbwuhpynn nwwpwspmd dkp Ynnuhg wrwbdtmgyus ghnujuquutbph hwdwp hwoquplytl) u
SA-h, ghnnwduquiubph dwlptuh b dwybkpbinyph phpnipjut wiljjut Jkdnipmniutbpp:

uSE -h b ghunwjuqubtbkph dwlbpbubbph dEdmipniutph dhol hwunwwndws juwh (Wy. 5)
hwjwuwpnidi nith htnlyju) nkupp.

y=1,053In(x)+1,019: (5)

‘Ulwip 5-hg Eplinwd b, np gnjnipjnit nith hunwly wpnwhwyndus juy wpus dkdnipmiuubph dhel: Uju
Juuyh (5) Ynnkjjughugh qnpswljgh wpdtpp +0,86 L, wyuhtipt wyt Yhpwnkih b sniumdbwuhpws gbnnwduquih
huintwynipjul mEnugpuljub gnpswljgh hwoduplh hwdwnp:

SE -h b dwlbphnyph phpnipjut wiljjut dEdmippiutph dhol hwunwndws juwh (W, 6)

wpunuwhwjnyt E hbnljuw) putwdbing.
y=-1,13In(x)+2,432 : (6)

PipJws Juwh qpudhlhg wupgnpny tjuunynid k, np phl gnymipini niith npnowlhnpktt wpnwhwjungus
Juy wSA—h b dwlbplunyph phpnipjut wiljjut dednipmniutph dhol (Juuyh Ynnkjjughuyh gnpswljgh wipdtpn -
0,58 L), npinkn vSA-h wykjmguwmp qnigpipug dufbkpinyph phpnipjut wulniup honppubtnid b, uvwljuy vh
ouipp YEnkp wyu uynid tinytybu npnowlhnpku oknynid Et puinhwinip ophttwsuhmipiniihg:

ChinUuwlt yuwndwnp puguhuynbint tyuunwlng wju Juwybpp junnigdl) B twb hyybu mwpwsph
Swpwynp-swpwpklnpuyhty, wytybu b hpwppughtt Swguwt wywpbph wwpwspny hnunn ghnwjuquitikph
huwdwp: Ujuybu, Gudpwly ghnh wjuquih hwdwp junnigus juwh Ynnkjjughuyh gnpswligh wpdtpp 0,72 L,
Qnpugbnhup' 0,60, Ununli-@Ewnplhuip * 0,55, Ftnhyhup' 0,57, Hhphin-OGwudpwlhuip *0,65:

hnea

o L] L] L] L] L] L] T L]
0 0.1 0.2 0.3 0.4 0.6 o.e o7 0.8 (%)

LY. 6. Zmupwybnnipjut vwhdwikpnud Ump ghnh ophwdup wjuquimd unbwynpiui
nbknuqpuljut gnpsuligh (vSF) Juup ghnujuquuttph dwybkpbmgph ptpnipjuh wiljjuh dEénipjui htwn

Luwbnpudnwepupwbwlut yjmtwynpdw gnpspuipugnid Juplnp tpwbwlnipnit nith twb wnwpwusph
wnunkughw) tpnghwh U Epnghnt phulh quwhwwunnudp: Qphudup wjwqubbbpnid Epnghuwgh nidqunmipiniup
punipwgnpljnt tyuwwnwlny oquuugnpéyt) k hnuph nidqunipju gnpswljhgp (ZN0RQ) [2, 4]:

Uwltplinyph Epnqugjudnipymip tpnghwihte Bupwplyybne swihwithy E - wyuhtipt’  puypwyynn wymph
wnwidiwhwnlnipni: Epnqugdusnipjutt quwhwnnidt wihpwdbon E jwinpudnwepupwbwljut wjwbwdnp-
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dwl, Epnqhuygh jutjpunbudwb b wyp byuwnwlutiph hwdwp: Epnqugusnipjut wtdhpwljwb hwpgupynidp pwn
woumnuwwnwp kb putly:

Epnqhwgh wwppkp hwnlmpmbtbpp jupdwdnipyub dke i quuuynid nkhkdh wwpwdbwnptphg'
dwybkpbnyph hnphgnuwlut b junppujhtt dwubtwwndwsdnipniuihg, dvhohtt phpnmipinitihg, ¢phwjup wljuquih
dwltpkuhg, hnuph nidqunipjut gnpéwlighg b wy, npnup ghnnwduquith vwhdwitbpnid hpuwwiwgunwd B oph
nbknuowndu nt Ynuinwlnudp Swupnipjut nidh tbpgnpénipjut twly:

Zupyh wpubny ghnwjuquuh dhohtt phpnipjut b gphwdup wwquih dwlbptuh pwbwlului
nyjuubpp’ uinwugyby £ hwpdupluyhtt Uh pwbiwdl, npt niuth hbnbijug wmbkupp®

2Nh9=In(AqgtanG), (7)
npunkn’ A-u ophwdup wjuquith dufbptub k (§u? ), G-u" dhoht phpnipmiun (%oo):

3NL9

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 (%0)

UYy. 7. Znuph nidqunipjul gnpdulygh (ZNEQ) Juyp hwipuybnnipyut nwwpwdpnid Yniph wduquih
wpwidht ghnujuquittph duytpinyph ptpoipjut wiljjut dkdnipjui hkwn

BSz qnpsdhpubph dhgngny hwoqupldus ndjuutph hhdw Jpu juqudl) b ghnuduquh dwljtptuh, dhohtt
phpnipnitutph b 2019-h dhol Jupujwdnipniut wpunwhwjnnn quubhlubtp (W 7, 8): 201h b dwlbkplnyph
phpnipjut wuljub dkdmipniubph dhol hwunwwndws Ynnkjjughuyh juwh (uly. 7) hwjwuwpnidu nith hnlbyjug
wbupp’

y=0,865In(x)+2,432 : 8)

Uunwuguéd juwyh Ynnkjjughuyh gnpsuwljgh wpdtpp +0,62 Lk Zwdbdwwnwpwp pny] juyh wyundwunp
hwjwbwpwp wyt £, np wju juynd hwpdh sh wndmd gphwdup wjuquh Epjpuputuljut junnigusph b
pniuwdwslh wowtdtwhwnlnipnibubpp: Upg B wywgnignid hnuph nidqunipjut gnpdwlgh (20h)  Juyp
ghnujuquutbph duybkptubph dbdnipjut htwn, nph ghypnid htyytu Epjpuputuljut jurnigyusph, wjiybu
E pnruwswslh wnwudtwhwnlmpiniubpp nplk nphpujunupnid snibk:

zM3h b ghnnwjuquutbph dwljkpbutbtph dbdmipniutph dhol hwunwndws juwyt wpunwhwpndby b

htunlyw] putiwdling (. 8)°
y=0,946In(x)-1,019 : )

PEpJws gdwgqnhg tjuunnid k, np tpdws juwp pujuljutuswt ubnd k nph nnkjjughuwh qnpsuljgh
wpdtpp + 0,83 k:

dhpnisnipyniuubpp gnyg ki nyk), np hnuph nidqunipjutt gnpsuiljgh wpdbpt wdnd b ghnwujuquh
Upohli plipnipjwl, gphujup wijuquih dwytpbuh, ptp dwhtplingph ypuyny hnunn 9pp pwbwlh, gphnuptph
wpuqnipjul wkugdutp qnigpupug:
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UY. 8. Znuph nidqunipjwt gnpswlgh (Z0PhQ) juup ghnnujwquitph
dwjptutitnh dEdnipjut htwn

Qnpdwljgh Ukd wipdbtpubphtt hwdwywunwupwinid bt Epnqhuyh ks tkpnidny odndus wmwpwspubp,
npnup hptug hbpehtt wqnnud B 9opuyhtt hwpdblonh b ghvnwduquught wy) punipwugphsubph juquynpdw
Jpu: Fhnwjuquih dwljptuh b 20h3—h dholi Ynnkjjughuyh Juuyh gnpsujhgp guwhwngnud k R= +0,83-n4, npt
wykjh hunwy k, pwt 2003h b ghnnuwjuquiitph dhohtt phpnipnitttnh dhol knwé Juwp, nph Ynnkjjughugh
Juuyh gnpdwligh wipdtipp hisybu upkghip +0,62 L: Niumidbwuhpynn mwpwsph opwswthwlju nhinwlbnkph
phunupynudutph wfjujutph puquudjw pwpph Jhpnusnipniop htwpwynpoipmits £ wiwjhu unniglne 682
hunwlupgny hwgwplfws thnpp  qlunkph gpuyht hwpdklonh wnwbdht  pununphsibph  wpdbpltph
hwpquplyuyghte &punmipynitip: Uy bywinwlng dbp Ynnihg uquly £ 9niph wjuquih dh gwpp thopp glntph
hudbdwunwpwp ghunwpynudubph Gpup pwpp miukgnn  opuwswhwlwi ghunwlbnkph hwunwgh b BSZ2
hudwljupgny hwyupldws wpdtputiph opuyhtt hwpdtlonh nwppph hudbdwnwljwt wynruwl (wy. 1):

Unpmuuwy 1
Uniph wjwquith npny qlnkph gpuihtt hupytlonh hwoqupluyht ndyuikpp
wnwidht opuswhwljuwi nphnwltnbpnid’ hwrdupljws USZ gnpdhpubtpny
Uplnnpuught Qnidwpuyphtt
Qtwnp wnbnnidubp, dd gqninpowgnid, Ud Znuph otpun, W
wiwlnnip nuwn GBSz pun GBSz pun BSz
npuwltnh | dhongubpny | phwwhtnh | Jhgngubpny | phnwybnh uhgngutinny
Ujupkpu 809 815 342 350 467 470
Qhsjuwt 683 670 341 340 342 335
Jwlwdnp 825 820 358 350 441 430
QOpliwn 813 800 342 340 489 480
2nudsw 842 830 348 340 240 240
MNinniwn 760 750 394 390 245 240

SYjwjutiph hudbdwnwljut JEpnisnipiniup gnyg k wwwihu, np pipdus pnjnp glnbph opuyhtt hwpytlonh
nw wdwlupgny hwoquplyjus w ujuwu wqunt nulnbtpmd  swhyw
ppph USZ hunfwjwpgny  hwipjuipljwd wpdbpbph upruquiipp Juqunud & ghiwbbnbpoul surdud
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wujuubph pugudkup 5...10%, npp hhdbwynpoud £ 8S2 dhengubph wpynibwybnnipnitt ot wowybnpyniup’
dwubwynpuybu nydjujutkph hton hwyduplbjhnipmnitt wjwiinujut wyiwnwnwup dkpnnutphg b wuyywhny-
Juoénipniip wwwnwhwlwb upjuwjubphg: Ujt htwpwynpmipmit E unbpénid  pwduwpup  Logpuinipyudp
hwoJupltnt bl sntunmdwmuhpyuwé ghnbph opwyhtt hwpyklohnubpp:

BBISIBJIEHUE B3AVMMOCBSI3EN JAHAIIA®THO-IT'IAPOJIOTMYECKUX KOMIIOHEHTOB C
HNCHOJB30BAHUEM I'EOUH®OPMAILIMOHHBIX CUCTEM
MuanakansaH b.I1., Ilorocsan T.B.
HUnemumym 600nwbix npobaem u euopomexuuxu PA um. U.B. Eeuazaposa

KnroueBble c10Ba: MOJyJIb CTOKA, CPEIHAA BBICOTA, BOJHBINA OanaHC, KO(PQUIMEHT Koppessuuy, BOZOcOOpHbIH OacceiiH,
JaHAma(THO-TUIPOIIOTHYECKUIT KOMITOHEHT

AHHOTADIUA

Pemenrie MHOJKECTBEHHBIX 3a/ad PAI[MOHAIBHOTO HCIIOIb30BaHUS M YIPABICHUS BOAHBIMH pecypcaMu OOYCIIOBIEHO
TaK >K€ MO3HaHWEM JAaHAMA(THO-THAPOJIOTNYECKUX CBOWCTB TEPpUTOpUH. [l BBIIBICHMS B3aMMOCBS3CH maHImadTHO-
THAPOJIOTUYECKNX KOMITOHEHTOB HEOOXOJMMO YCTAaHOBUTH CBSI3M MEXKAY OTACIBHBIMH 3JIEMEHTAMH  MOP()OMETPUYECKUX
KOJIMYECTBEHHBIX IOKa3aTeNei penbeda BOZOCOOPHBIX OACCEHHOB pEK, HOBBIX M JIETKO BBIYHUCISAEMBIX KO3()(GHLIHEHTOB M
KOMIIOHEHTOB CTOKA.

Tabuuipl, KapThl, FpaUKK ¥ APYrHe MaTepHaibl, COCTaBIEHHbIE HA OCHOBE OT/IEJIbHBIX 3JIEMEHTOB
MOP(OMETPUIECKUX KOJINYECTBEHHBIX T0Ka3arenei peiabeda, MOryT ObITh UCIIONIb30BAHbI ISl PEILICHNUS psijia IIPUKIIaTHBIX
npo0OJieM B 00J1aCTH BOJOCHAOXKEHUsI, OpoILeHHUs, TpoekTupoBanus ['DC, BOOOXpaHWIHUIL U APYTUX WHIKEHEPHO-TEOJIOTHIECKIX
COOpPY>KEHUI, YINpaBIeHHs PErHOHAIBHBIMU BOAHBIMU PECYPCAMU U PEIICHUS IPYTUX 3a1ad.

DETECTION OF INTERRELATIONS BETWEEN THE LANDSCAPE-HYDROLOGICAL
COMPONENTS USING GEO-INFORMATION SYSTEMS
B.P. Mnatsakanyan, T.V. Poghosyan
Institute of Water Problems and Hydraulic Engineering after Academician 1.V. Yeghiazarov

Keywords: drain module, average height, water balance, correlation coefficient, catchment basin, landscape-hydrological
component

SUMMARY

The solution of multiple problems concerning to rational exploitation and management of water resources is
conditioned also by the awareness of landscape-hydrological features of the area. The detection of ties between the separate
elements of morphometric quantitative indices of the relief of rivers’ catchment basins, new and easily calculated coefficients
and indicators of drain is required to reveal the interrelations of landscape-hydrological components.

Tables, maps, graphics and other materials created on the basis of separate elements of relief’s morphometric
quantitative indices can be used for the solution of a number of applied problems in the sphere of water supply, irrigation
systems, hydroelectric power stations, reservoirs and other engineering-geological constructions’ projection, territorial water
resources management, etc.
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2S5} 666.974.2

2BNNkY UNUUNk z26uLLNd MBUQU.LTSNLE SELNLNAPUYUL NMULUUTSCE P
ONShUULUSNRU
L.Q. Uhuyyupyui
Epliubh dwpunupuwbnnipyui b phhwpupnipyul yhnwuwlh huduyjuwpub

Puiiujh punkp. whdqupbwnnb, hinni] wywlh, goithwn, spuljuyniunipinit, jpujuljuyniunieniy, phthuljut
Juyniunipnil

Upjnunmnwbpnid vowlus Ei hknpni wwywilng hkbipny plinnbbbph uqudbp: Uju phinnbbbpnid” npubu
Juyuwlguiynip, oqunugnnpdyly F indunghghni juuyulquiynip hwinpuwgng jniéyng wwwlh, jud ppa
opuyhl jnidnypp ” hlnni§ wyywhl, npyku jgulynip " Lnjupkph (Bugh) hpwpjuughl dnjuppp, pul npyku
hwbjulynie ' Copduyh pniahwnp: Spywé Eo ogunuugnpéywd Ejulyniplph nkihhulwh pinypugpnkpp:
Qhwnunhnpdbph wppyniGpbbpp wlyly o dwpblunpulul Jhdulugpnipui Enuinulng, nph
wpyniipnid npnoywés Ei hknni ) wupuln hkGpny wkdqupkunih uqup, wdpugdwl ouynpduy
ohplwunpdwip, gpuluyniinipnilp, wquun Ng,0 wupnilwlnipniip: Popdupwpulul pubulng
hwumnunnywé F ppéwd gnilihinh ogunujupnipintip phinnliwhnunimpnh Uke ' npuybu huikyniype:
Qhunnumfuinpbl qupqupwinjwé Fhkgnil wwwlng hlu npuyku hunfEinie, wijkjh hudwp oqunugnpding
Na,SiF-p" bwwnphnidh upyplupunnphnh jhpundwi ns bywnwlwhupdun jhakp:
Upwljjué plannbbbph Goywd hunnlnipintbabph thnfuwnupd Jupnjwdniemn: dbkplh wpunwhwyngws ki
gnuphlhalinh ogintpudy, npnip by hinupunnpnipinil Ei nnuypu Eqpulpughly, np iyunwuhwpdunp
E hwpnugdyws plnnbiakpl ppkig phliupupunnbjuahjulul hunnlnient ihkpny oguiuugnpsky
shlupupnipyul nnuppkp plhuquijunibpnid

Zujuunwith dwpwhwn swlnnljth jguiyniptpp’ hpwppouyght dnfjuhpp, hyybu b whdquikpp, nunidbkpp,
jpwpudubpp b wy wpynudwuhjhunwiht wyuptbpp, hwinhuwind B jujugny hnudp phttwiynipbph
wpiynibwpbpnipjut hwdwp:

zpwipfuuyghtt Unjuhpt hpkthg tbpuyugunud kb pinipjut §nnudhg wunpuwungus swuljnnlkt wjug, nph
hptt wpnwpugply] b onpybtu jguiynie dwipwhwnhly okpdwdblyniuhy b Yntuwnpnijuhy-okpdwdtyniuhy
phwninuubkph hwdwnp [1]: Uy phnntubpnud, npytiu juywlgng, oquuugnnpdyty £ ynpujuingkdtunp:

“puw htwn Ukt dks hbnnwppppnipinit | ukpjuyuginid juywlguiyniph thnthnpudw vhongny phwnnth
Yhpwodwt hbwpwynpmpinitttph  dbdwgnidp' hwwnni] hwnlnipnibabubpng  phuntbtph  dowldwdp’
Ypuuluynil, phthuybu Juynih b wyp e

UpJwd hwwnntl] mbkuwlh phnntubpnud, npytu juyulguiynipe, juyunpkt jhpuenud Eu jnusynn wywyh
Jud npw opuyhtt (nudnypp’ htnnil wywyh [1-6]: Fpwp hwinhuwind i Ynduynghghnt juwwlguiyniptp:
vwnunipnubinh dbe juyulgdwt ypnghubpp wpuqugubing, gpujuyniinipiniup pupapugibint tyywnwlng
upynd Bu wwppbp hwdbjuiymptp: Zbnnl] wywyne hbn wdbh hwdwju oguuugnpénud ku Na,SiF, '
twwnphnidh uhhudnnphny: Ahunth wdpwgnudp wmbnh b onbbund  Ynpnhnuphdhwwb wpnghuubph
wpyniupnid, npnup phpwinud Gu bwwuphndh  uhjhunh  pisnyph b Na,SiF, -h  thnlwgpbtgnipjut
htwnbwtpny: Lwbh np Ng,SiF,- hwinhuwtnud £ nidbn hwjuiynip, phunbth Uk gpu pwhwlnipnitp
uwhdwtuthwlnud Eu hinnil] wywlnt quuqush 12%-ny, npp onuyjhtt wuydwutbpnud pujupuwp k phinnth
unpdw) wdpugdwt hwdwn: Gjuntwdktwghy, wdpugdus phnntnid bwwnphnidh uhihjunh dh dwup dund £
sjuyyws  Jhdwlnud, b eobpdwuwnhdwih wqpbgnipmithg tuqnud L phuinth  hpwluniunipmniip:
Uhwdwdwtwy yhwp k uolk), np Na:SiFe—h ogunugnpénidt wnwewgunid k bl phuyyuwhywwlwb juunghpubp:

Zhnni] wyuynt sunuydwl b phnnth wdpugdwt hwdwp wy) hujnih hwbjuiyniptphg o goindhunp
[6], utdthwhl ppwdp, pEppnppnip b wy [3]:

Na,SiF,-1 Yinpuwphubnt bywnwyny dkp Ynnihg juunupjws twpbwuljut hopdiwjwubt plnntw-
huwntunipputpnid oquuugnnéty Eup Snpduyh nnitthwp:

NMuunpuunyus 3 pununppmipniuibpnud gnithnh hwdbuiymph yuwpnibwlnipniup juqdl k10, 15, L
htnnij wywlnt puwbwlnipyu 20%:
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t ppppugdwt  Enuwbwyny: 4x4x16ud  swthbpny wdnipbbpp
100°C-h wwl] snpwgubinig hbtwun: ®npdwplnudubph

wpyniupubipp tkpjuyugqus tu uinnpl.

Iniihunh yupnibwlnipiniup

10 %

15%

20 %

Ubnudwb wdpnipjniup, Rk,

66,6

69,3

70

27,4

25,6

26,3

Ondwt wdpnipjniup, R,

Lwhtwlut thopdiph wpyniuputpp hntwwgpbjh B, b withpwdbynnipnit ju hbnwgqu ntumdbw-
uhpnipjuit
Lyunuwly niukiwyny hpwppuyghtt Unfuhph b hinnty wywyne htupny, hsybu twb tnp hwybwiynipny
800°C ppéywsd Tnpduyh pnithuniny phwninth wbkjuninghuyh dowlnudp’ ywbwnpdtg b ppwljubugytg
{hwjuinwp gnpéniwghtt ghinuthnpd (M$3) 2° oqunugnpstyny [, oupinhtwnipjut uqpnipp [7]:
Nputu fpuynpbp ptupdws
- Qndupkph  (Bwgeh) hwbpwuyph hpwppuwghtt Unjuhp' htwnlywy phuhwujub pununpnipjudp, Si0,-
70,93, T1i0,- 0,20, Fe,0,- 0,50, 47,0,-14,40, CaO- 0,21, Mg0-0.23, Na,0- 2,00, K,0- 4,63, 2,43,- 7,03:
Lgqwépuyhtt funnipnitp’ 4004q/d3, funmpniup punwgduws Jhdwuynud® 5054g/dU3, opuljjuubih-
nipniup’ 44,8%, hmunhlh jpnnipnip’ 0,935g/uU>:

Zunnhljught juqup®
dwnh wbgph suthp® 25 1,2 0,63 0,315 0,16
dwubwlh dbwgnpnubkpp® 48,7 409 7.8 1,9 0,7

Iunpnpnipjut Ungnip’ Mp= 4,35 b thnph' 2000...3000U%q nkuwjupup dwlbptuny, 1:2

hwpwpbpnipjudp:

- ‘Luunphnudwlwb hinni] wwwlh' 1,39 ¢/ul® fpnnipjudp b 2,3 uhjhijuwnwght dngnyny Yg/u?

(®0US 19078-81):

- Cnpduyh hwipwduynh nnithn® ppédus 800°C obpdwunhdwinid b wnugué vhislk 3000-

3500uu?q mkuwljupup duybpbu:

Onpdwtidnipuiipp wuwnpuwuwnyk b dwdjdwb tputwlny:

Lwptwlut thnpdbphg huynih Lt np hbgnil] wywlny phwnntubph hhdtwlwb gniguhoubph’
wdpnipju, funmpjut, epuwluyniunipjut Jupunidp Juwywlgnnh b hwdbjwiyniptph  wwpnibw-
Ynipjniihg b wdpugdwt wuydwbbpnhg niith gdwyht punyp, nph hwyyuplyh hwdwp oquuugnpéyly £ 23
wbkuwlh phy gnpéntiwghtt ghnuthnpd:

Yupnigqws £ ubnuumb wdpnipjub, jonnipjub, gpujuniinipjul’ wqun Ng,0 yupntbwynipyul,
opnud  thwhligdwmb  gnpdwlgh gmguhpubph dwpbdwnhjuiub Unphp’ pun wyulne (X)),
nmithnwiht hwtmiyniph (x,) b gbpdudpwljdwh gkpdwuwnhdwth (x,):

‘Luptwjwt vhwgnpéntt ghnnwthnpdbph hhdwt Jpu tpwbwlyl) ku hothnjuwupiut dujuppuyutpp

(wn.1):
Unyniuwl 1
Qhunwthnpdh yiubwynplwh yuydwbibpp

Qnpéntiibp Swppbpuldw Swppbkpuldw
Puwljul nkupp Ynnuynpyws inkupp | vujupnuljibpp dhowjuypp

-1 0 +1
Zbnnily wmuguilyh, % Xa 18 21 24
Tniuhw, % X2 2 3 4 1
Qipdwuwnpgui, °C | X3 100 300 500 200

Qhunnwthnpdh wpyntupubpp dowljdl] Bt dwpbdwnhuljut Jhdujuqpmput tpubwlny [1-3]:
Unwugdus gniguwithputph Juunwhwliwt dhpwluypp npnpdkp L thnpp pwbwlubpny punpmpiniuubph
wpynipibiph hhdwb Jpu’ oquuugnpsbiny 5% wywbwlbjhnipjut dwjupgujhtt hwdwywnwupwing 0,95
hntuw hnmpjudp Uunyniglinh puppudwt gniguthoubpp [4]:

Qhwnwthnpdh ywih ppuwjubugdwt b Unpkjukiph hwdwyunwujuwinipjut vnniquut wpyniupnid

unwugyby bt nkgpbuhuyh htnlyjw) hwjuuwpnudubpp,
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- ubpuUdwt wdpnipjut hwdwp®

»= 18,87 + 11,79)(l + 1,65)(2 - 1,77)(3 + 1,77)(1 X,

- hounnmipjubt hwdwp

y,= 0,806+ 0,068 x,

- 1nwéynn Na2O pwbwlnipjui’

y,= 23,9-1385x,-46 X, X, - 462X, x,

- thuljkgdwb gnpsulgh

4= 049+ 017 :

Nthgptuhuyh  hwjwuwpmudubph hhdwt dpu hwpdupus b ubnddwt wdpnipjut vwhdwbp,
fuinnipnitip, (nsynn Ng,0 wupnibwlnipinibp (9pujuyniimpnitp), gpnud thwhljgdwt gnpswlhgp
wuwpwubnptph ponp qniquljgnidubiph hwdwp, b unnigyl) tu gnigumhpubph jupudwt gpudhljuljui

Unphjukpp (. 1,2):

-a.0
3.0 1 10
g X
S 11 =
2 @
S -3.0 S
S 3
2 12 3
& IS
- c
§ 2.0+ 3
S 13 3
3 o
g 2.0 2
<
o <
<
S) ) >
S
<
1.0 2 =
3
a4 14 1.0
5
6,7
15
8
9
0 16 0
T T T T T T T
18 19 20 21 22 23 24

Itnniy wwwynt wwpniGwlynipyntGn, %

LY. 1. PininGh wapnipjwl L ntdynn Na,O pwlwlynipjwl fufunidp
htinnity wwwynt wwpniGwlynitpyniGhg,
wannipynLlp pwnwnpnipynilned wfudwd nniGhinp wwnniGwlynipyniGhg.
1,4,7 - 4%, 2,5,8 - 3%, 3,6,9,-,2%,
plipdwdywlwb pipdwuwnmhswln®
1,2,3 - 100 °C, 4,5,6 - 300 °C, 7,8,9 - 500 °C,

(ntéynn Na, O wwnniGwynipyniGp nniGhinp wwnniGwynipjwl nbupnid®
10,13,16 - 4%, 11,13,15- 3%, 12 ,13,16 -2%
pbndwdywlwl spdwuwnmhswln®
10,11,12- 100 °C, 13- 300 °C, 14,15,16 - 500 °C:
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Unwugdws wjjuyubkph hhdwt ypu Yunptkh k kqpuljugity,
- zZbhnni wyuwynt b gnithnh puwbwnipyut wbjugdwt htn wdnid E phnnth wdpnipyniip:
- 18 &t 21% hbnniy wyulnt pwtwlnipjut phypnd ohpdwdouldwt obpdwunhdwuh pupdpugdui
htwn wdpnipiniup tjugnud t:
- 24% htnniy wywlnt yupnibwlnipjub ghypnid phuinth wdpnipniit wdnwd £ gnithnh puwbwlh
Ubkswugudwt htwn b jupudws sk obpdwunhgwthg:
- Outhltgdwt gnpduljhg wénd k gbpdmunhdwh pupdpugdw htin b dhuyt 500°C okpdwdowljdwit
ntypnid waghnud £ uwhdwbwghti 0,6 wpdtipp:
- Qpuluynitnmipimbp, npb wpnwhwpnynud £ méynn Ng,0 pwbwimpjudp, jupuws E htnn
wwwlnt, gnithnh b phnnth okpdwdowljdwt shpdwunhdwihg: QEpdwdywmljdwmi 100°C nhuypnid Ka

ujuqnud

ChLUruruyuy LBNrRPEr

Bpp juwuwlgnnh pwtwlp dbdwiunmd E 300°C-h phwypmd Ky Jupudws sk juwuwlgnnh
pwtwlhg, 500°C nphypnmd YJwwulgnnh pwbwlh wddwtt htwnn Ky tuqnmd E b wnwyly ks

K,

0.75

0.60

0.45

0.30

A A Ry UMNuw 1.Na,0% A A V.4q/8?
g 18 4
3.0+ Laeett T35 + 850
11-+"" _-10
- -t
-
-
- 4
- -9
+4 - -
- -
- - - 4 T
. - 8
- _
’/ — 3 1 -
’/ _,./-‘)‘
1204 17.27 0" DL T
----- — et
: D N 19 800
P P T T 4 4
15-_')"-” ......... 3
____ 2 4
1 13.+°°
—————————————— 7 1
...... T2 T
.\\ ----- 3
+ 1.0 + -__.N‘\'\ 41
16ge S
~ PR 41
S~ Tl
Sl \\\
PR
i 9% ~ ~ 4 T1 T 750
14-"\\ ~ P
~ \_‘.-‘
...... Y gt et = s == 20 -+
_.\'; T
------ i 5
12.+" \\\ T
. . =6 0
T T T
2/10 3/15 4/20

MniGhnp pwlwlynipynilp, %

PhnnlGwfuwrlGnipnnid (hwdwphs) L hbnniy wwywlhnt wwpniGwlnipyntGhg (hwjwnmwpwn)

uy. 2.

PtwnGh hwwnlynipyjnitGlGph Jwfunidp nniGhwnh pwlGwlynipyniGhg.

- thwihygowl gnpdwlgh’ pipdwdywlynidp 1-500°C, 2-300°C, 3-100°C
-opwlhwyniGnipynt G’ t-500°C, htinniy wwwlyh 4 -18%, 5 -21%, 6 -24%,

t - 300°C, htinniy wwwlyh 7 -18 -24%,

t- 100°C, htnniy wwwlyh 8 -18%, 9 -21%, 6 -24%,
-ubinddwl wdpnipynilGp’ t - 500°C, 300°C, 100°C 11-24,

t-500°C 12-18, 13 -21,

t - 300°C 14-18, 15 -21,

t-100°C 16-18, 17 -21,
funnipynilp”® t - 500°C, 300°C, 100°C 18-24 ,19-21, 20-18 :
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opwluynitimpyniup (0,08% Na,0) nhuynud £ 24% htinnilj wmywynt b 20% nnithnh (pun htnni wywlne)

wupnibwynipniuiph b 500°C obpdwdpwldwi nhypnid:

Zupy k by, np htigniy wywnt wjwbgujut wdpugnighsh® Na, SiF,—h jhpuedwb phupnid
[ndynn  Ng,0-h pwhwlymipnibp oyttt £ 38%, huy dbp  Ynndhg htwwgnugnp  100°C
otpdwunhdwinud snpugyus pununpnipjniuubphtp, hshg upbih b kqpujugul) ebpdwuwnhgwih
ghpwlonnn wqpbkgnipjut dwuht:

- Loqws yhpoht wbkpunnghwlwit wwpwdbnpbipb wwywhnynd bu phunth wpwyl] pwpép
gniguithoubipp, ubnUdwi wdpmpiniup® 3,23UNw, jpnmpiniup’ 870yg/U3, opujuyniunipiniuipn’ 0,08%
Na,O, huthljiguwt gnpswlhgp” 0,66, Ynuunpnijinhy npwijh gnpswjhgp® 0,37:

Owuhuw] punuppmpjub phuntp jpugnighs thnpdwupyyl] b okpdwhwnnppujuinipjut b
obpdwunhfwtunhdwnpnipjut hwnlnipniuubpp npnotint hwdwp: LEpdwhwnnppujuinipjut
qnpsujhgp' 0,16 dw/(¢-4), ghipdwunhdwbwnhdwnpnipniup, npnodws pupdp obpdwunh&wbught
dwbpwunhnwlny, juqunud E 1250°C:

ONTUMM3AIIMA TEXHOJNOTHYECKUX TAPAMETPOB IIEM30OBETOHA

HA OCHOBE XKHUJKOI'O CTEKJIA

Axmnapsin H.T'.
Epesanckuii 2ocyoapcmeennulil yHugepcumem apxumexnypbl U CMpoumenscmed

KioueBble cj10Ba: neM300€TOH, )KUAKOE CTEKIIO, IyHUT, BOJOCTONKOCTb, )KapOCTOWKOCTh, XUMHUYECKas CTOHKOCTh

AHHOTALINUSA

B pabore mpuBeneHbl cocTaBbl OETOHOB, Ha OCHOBE JKHJIKOIO CTeKJa. B KadecTBe BSIKYIIEro HCIIOIb30BAJIUCH
KOMITO3UIIMOHHOE BSDKYILEE JKUIKOE CTEKJIO WM BOJAHBIE PACTBOPBI, B KayeCTBE 3aIOJIHUTENSA — BYJIKAHUYECKHE 30JIbI
3oBabepa (Smxu), a B kauectBe no00aBku — nyHUT I[llopxwu. JlaHBl XapakTEpUCTUKU HCIIOIb30BAHHBIX CBHIPHEBBIX
MaTepHaoB.

Hayunble uccnenoBaHusi MPOBOJAMIMCH METOAOM MAaTeMaTHYeCKOW CTaTUCTHKH, IO pe3yjbTaTaM HCCIIEA0BaHUM
pa3paboTaHbl COCTAaBHI IEM300ETOHOB Ha OCHOBE XHJKOTO CTEKJIa, ONTUMAaJIbHAs TeMIlepaTypa TBEPIEHHUs, BOJOCTOHKOCTb,
COZepXKaHHe CBOOOAHOTO Ng,O) B TNeM300€TOHE. OKCIEPHMEHTATBHO TOATBEPHKACHA BO3MOKHOCT MPUMCHCHHS

000XOKEHHOTO JIyHHUTa B KadyecTBe J00aBKH B OCTOHHYHO cMech. HaydHO pa3bsCHEHa HelenecooOpa3sHOCTh MPUMEHCHHS
Na,SiF, — KpEMHE(TOPHCTOTO HATPHSL, KOTOPBIi YACTO IPUMEHSIOT B KA9ECTBE 00ABKH K JKH/IKHM CTEKIIAM.

B3anM03aBUCHMOCTB CBOMCTB pa3paboTaHHBIX OCTOHOB BU/IHA Ha rpadUKax, ¢ TOMOIIBI0 KOTOPBIX MOYHO 3aKIIOYUTh,
YTO MPOEKTHPOBAHHBIH OETOH MO CBOMM CTPOHMTENHHO-TEXHHYECKUM XapaKTePHCTHKaM I[eJeco00pa3sHo NPUMEHSTh B
Pa3IMYHBIX OTPACIISIX CTPOUTEINIBCTBA.

TECHNOLOGICAL PARAMETRES OPTIMIZATION OF LIQUID
GLASS-BASED PUMICE CONCRETE
N.G. Akhparyan
Yerevan State University of Architecture and Construction

Keywords: pumice concrete, liquid glass, dunit, watertightness, heat resistance, chemical resistance

SUMMARY

The compositions of liquid glass-based concretes are developed. As a compositional binder material the liquid
glass is used in these concretes. The aquatic solution of the liquid glass—the liquid water—is used as an aggregate. The
volcanic ash of Zovaber is used as an extender while the dunit of Shorzha serves as an additive. The technical characteristics
of the used materials are defined.

The results of the experiments are developed by the mathematical methods of statistics, based on which the
constitution of liquid glass-based pumice concrete, optimal temperature of hardening, watertightness and the amount of free
Na,O have been determined. The usefulness of baked dunit as an additive material in the mixture of concrete is approved
via experiments. The inefficiency of Na,SiF4 usually used as an additive to the liquid glass is scientifically proved. The
correlation of the mentioned features of processed concretes are illustrated by the graphs, which lead to the conclusion that
the developed concretes, based on their engineering and technical features, could be effectively used in various
construction spheres.
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281 622. 273
EEEEY LESNALLECP UUCNREBUL 2PULUYUL @Nronuuert

U.U. Uwdwupui, £.U. Uupquyui
Epliuih Swpnwpuw bnnyeyul b phlnupupnipiul yknwlwh huduyuwpul

Putunjh punkp. dwlpnjunnigusp, hyydwb gnnh, ghdkttinnwpup-1guiynip, hpyws, opuhnhwi

Flwnnbibph wdpnieniap I juyniinyeiniap Apbwuwinid jupnjués £ dwlpniunnigyudphg, nph
dbun/npdwl gnpénbikphg Eo vwlpnSulnnpblbph Swijuyp b junnigudpp: Skukinnwpun — jquilynipe hujdwl
gnunid fuqulunl wdpnipent p hwbghuwinid F pkunbh wdpnippul Apdbwlwi gnpénbp, npp upng Eunn
kplnt whgquid pupdp jhaky ghdbnmupuph wdpnipmniihg: Flhnnbh Jupnigudpugnugnidi nigkhgynid F
bbpphl jupnidibpny, npnip hknwquynid hubqbghnud b wnkpibninghwljml Upgpndknplph wnuowgdmb:
SEdkinnupupnud GEpphl jupnidlbph jugbkguwl wpyniipnid JESwbnid F plnniap widpnieniap, puly jui
Jgnponidp yuydwhunnpywé F pknnimid Inpw b hwdbduwnnwpwn undnip jquiyniplph wnluynipyudp:
Flhnnbbabpnid nfnnwlunughl gninn fuunugnidi nr wdpnipyul dkSwgnidp hinupun/np F Swlnunka
Jquiynijplph oquuuugnpduwdp: Lguiyniph Swlinn§kh dulkpkup phnphhy ghdbinnuwjudnphg unjbnpn onipp
bbpédynid E, plish wpngynipnid sthlwnl dwlEplnipuyhi pEpnl wdpwinid Fanjbjh gudp opugkdEnughi
hwpwpbpniyenul phypnid, pul dhohwnpluyhl nnwpwdniypntanid quindng gkdkinnwpupp:
ZudEdwwnbiny hpyws opuhnpwbughl, hpyws wloppunuyghl b wywbhwnpluiynieh hkiph ypw Jhlhianyl
glhukinnuSwpiuny b dpohl punnipjudp phinnbbbph wipnipul gniguipoblpnp (28 opyu widpuguul
hwuwnid) ' vwhdwindly E np thpywé opupnpulipg uinugywd pihdny i wijugny unnpuunywd plnnbbbnh
nihkl widpnippul unfbih pupdp gniguihobbn

Phwnntitbph wdpnipniup b juyniimpniup hhdbwjwind juwpdws B dwlipnunnigqusphg, nph
Alwynpuwb gnpénutphg i dwjpndwjnnhutph swjup b junnigyuspp: Fhnnbutph dwlipnjurnigqusph
htnnwgqnuuiwtt dudwbwl niunidtwuhpnipjut wpwtdhtt wpwpluw o junpnp b dwbp (guiyniphpp,
ghidkbnmwpupp, ghdbkbnmwpuph b guiyniptph dhob hydwt gnunht: 8kdkuwnmwpuph b (guiyniptph dhol
hydwt gnuum wnwowgdwtt wuwwdwnr bt hwinhuwinid wyt, np phunbtuwhtt puntnipymd  (guiynietph
hwwnhljubpp ghdbbnwhdnpp pudwinud Bu dhpndwuyubph: Zknbwpwp ghdktnwpuph jupnigusph b
hydwb gnuint dbuwnpnudp junwpymd £ pupul] obpnbpnud: Lguiyniph dwljkptuh wqpblgnipjut vnul b
ounphhy wnunppghnt, dnjkynijjupuyhl, dwquinpuihtt nidbph’ wyy otpunbpp Ynpgunud b pwpdnitw-
Ynipjnitp, pwith np (guiynipp gnigupbipmud E twljut wgpbgnipnit phuinttwpuninipgnid oph pupjudwt b
Jtpohthu juyhkint mbkuwlh Jpu: Pnjuwqntgnipjut gninnt hwuwnnipniup jupdws L guiyniptph b ghdbkunh
hwwnlmpiniutinhg b dhohtip juqunid E Uninnudnpuygtu 10...15 dyd: Lgwiyniph hwwnhlubph b ghdbunwpuph
ubpnulgnudp juwyuws E En - b Ephuyghnid uhjhjunh hhnypnihgh dudwiwl wnwewgus Yughnidh
hhnypopuhnh wwpwownpdh htw, nhyh (guiyniph hwnhlubph dwlikptup: Upgniipnid (guiyniph hwnplubph
dwltptuhtt wnwowunud ki Ca(OH), - h pmiptnubp: Uyp wquwwndwneny huyjdwt gninptt hp pununpnipjudp b
hwwnlnipnitubpny nmwppbpynud £ dbwgus ghdbunwpuphg [1, 3,4]:

Uh pwpp htinhtwlutph Ynnuhg hinwgnundty b (guiymiph hwnhlutph b gidkinwpwuph dhol hydw
gnuint punuypnipniip b jupmigwspp, hyybu twb wwppbp gnpénuubph wqpbkgnipniup (guiyniph b
ghukiinwpwnh Ygnpnuwb nidh dpuw [1, 2, 5-8]: Cunn hbiphtwlubkph wjujtbph’ (guiyniph hwwnhljukph
dujiptuhtt wpwewnid k gidknp hhnpuwnwghuygh wpquuhpubph puquuotpn hwdwljupg, npp juqudws k
nwuppbp funnipjudp, junniguspny b pununpnipjudp hydwt otpnhg, dhewlljuy skpnnhg b nluyh
ghuktunuwpwp wiugniduyhl okpinpg: Zydwb skpnph hwunmpniup ynpujwiggbdbunh phypnid juqund £
2...3Uyd b punugus E wnwgbjuytu (guiyniph dwbkpbuht tunnws hhppuwnwghtt inpugnjugnipnitinkphg b
phthwwbu syuwywd 9phg, npht b wpwewgunid L qquh pwbhwlnmipjudp Swlinunpubp [5]: Zhgpuwnugh
unpugnjugnidutpp  hpdtwjwinud  juqudws L jguiyniph  hwwnhlubph  dwibpbuhtt  npnpwlhnpka
Ynnuunpnyqus tnnphughnp piptnubphg & Ca(OH)-h ny UbS pnipbnubphg: Zydwb gnuht (guiyniph
hwnhyh dwibpbuhtt Ynndunpnodus hwdbdwwnwpup ks wulmiuttpng Ca(OH),-h hunonp Jhgutlnit
pmipbnubpny Jpwind b opwdului Swlnwnlkt bnwphughnh b Ca(OH),-h pnipbknubphg punugus
Uhgutljyuy pkpinpt: Uhgwljuy pbpinp hwpniun k juyghnudh hhnpopupnh b fnnphighnh pymipinubpm] b
wupnibwynid £ npny puwtwlnipyudp dbjkudwi CSH:
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dtpohtiu wbugimd E wybjh fuhwn 5...10 djd hwuwnnipjudp wbugnidughtt obpwn, npp punipugpymud k
Jughnudh hhnpopuhnh npny puwbwlnipjudp §nndunpnoqus pyniptnutph wewmpjudp b hbnwquynud ep £
wéynid nhdnighnt phpuinp [6]:

Zhnpuwwnwghuyh qun pppwinid hypdwi oipninud ny Uh thnthnjunipinit sh hwynbwpkpynud, pugh tpwhg,
np bnnphughnt wigind E dntnunyduwnh: Uhowiljuy okpuninid hhppuwnwghwih pupwugpnid uljunid L
Ynrnuldty yuyghnidh hhppnuhjhjunitp' phepliqudl b wubnuwdb pnipknubph wkupny, npnup tkpudnd ku
hydwl skpun: Lhwwnkh | ipuwig npnpwlh Ynndunpnonudp giyh jguiyniptph hwnhlubph dwibpbup: Zydw
otipnh b jguwiyniph hwwnhlukph dwibpbuh Ygnpnnidp unbndynd b dhqhjuljui b phthwlwt nidbph
ounphhy: Ygnpynudt hpuwiwgynid t hhdbwlwind gpuwstwljub juwbph, Juintpjujuyw nidkph b poyg
ynJuytun Yuwbkph sunphhy: Skdktnnud b phnnumd Ygnpnnudp yuydwbwynpjws b ynpujuwinhnh b
Jughnudh hhnpnuhihuwnikph hwpuygdwdp b punuygdwdp, npnug Ukdnipiniuttpp Unwn B hpwp [6]:

Lguiymptph b ghdktnnwpwunh wdnip Ygnppdwut E wdhpdws [1] wohiwnwbpn, npntny uwoymd k, np
ghdkunwpwupnid tkppht jupnudutph tjugqbgnidp byywuwnnid E pinnth wdpnipjut wght: Ujuntn tpynud
np quy Ygnppoudp  wuydwbwynpqus bt phuntnid Ynpnn b hwdbdwwnwpwp  wunip  (guwiynipbph
oquuugnpsuwdp, dhsh ghdktnnwpunh jud jguiyniph wdpmpjut dbdnipniuttnh uyunnidp: Uju nhypnid
Yhpwgnpdyh phnntth wyjuybu Ynsdus «wdpuwynpnidpy» (guiyniptpny: Lguiyniptph b ghdbtnwpwph Juwn
Ygnpyplwt phypnid puypuynudp wknh Yotk hudbdwnwpup gubdp pintijusph wqpbgnipju )y, wju
phypnd  twlut  wywbwlnipmit skt mbbktw  guiymptph  hwdbdwwnwpwup  pupdp  wdpnipniip,
ghuktnwpwpmd wykjh gwép ubppht jupnudubph dbdnipmibibpp b phunnth wdpmpiniup gusp Yihuh
ghidkunwpuph wdpnipjnihg [1]:

Stutunwpuph b jguiymiplph hwwplubph Ygnpplwh wdpnipjub Yupunidp wwppkp gopénuubphg
pipquwsd t [2, 4, 7] wpjuwwnwbpubpnid: Lpuwbgnid ipdws k, np wdpnipmitp juppdws b dwubwynpuybu
1guiyniptnh hwwnhlutph duybptuh punyphg b dwppmipjut wmunhdwihg, phthjudhibpunghuljut juquhg,
ghuktnnwpuph wupnipiniihg (ghdktnwpuph wdpnipjut dkdugdudp Ygnppudwt wdpnipniin wy) hwjuwuwp
wuydwttph phypnid wgnud k), phnnth juntwjuuyupnibulnipiniithg (phuntth unbwduyupnibwlnipjut
dbkdwugdwdp ghdbuwnwpwph b jguiynipbph Ygnppuwb wdpnipnitt wy) hwjuwuwp yuwypdwbbbph nhypnid
ujuqnud k):

Lguymptph hwwnpljutph b ghidbinmwpuph Ygnppdwt nidh Jpw qquih wqpbkgnipinit ku gnigupbpnid
Epypoppuyhtt qupnudubpp, npnup wpwewinid L phwnund, ubnunn &hgliph wqptgnipjuup gniqubtn
hwppmipniuibpnud”  ghidbkbnmwpwuph b (guiynipbph (wytwljut pEdnpdughwibph wwppp dbdnipjut
gnpdwljhgubph yuwwndwnny [2, 4, 7]:

buswtu hwjnth b, jguiymptpp b ghdbkunwpwpp dbwdnpnid B phnnth juwebwpwpuyghtt mhwh
Junnigqusp: “untiwpup” nkpdhup tpwbulnd £ nwwpuubn panungphsutph dbluwthjujut dhwdnpnud:
Ujuyhuny, gidktunwpwph b jguiyniptph thnpuwqpbgnieniiup Jupnn b huk) huyybu dbpwthiuub, wjbybu
b dhqhuwphuhwlui, ppuhwlui b jowep: Uhhowthjulwt Ygnppnudp guydwiwynpus b jguiynipbph
huwnhyutph dwlibpbuh junpymipnpnnipjudp, $hqhjuphdhujuip’ jguiyniph hwpulgdut hwnlnipnii-
utpny, phdhwluwup' ghdbkunh hhgpuunwghwh wpquupptubph  tjuundwdp (guiyniptph  phuhwlwb
wlunhynipjudp: Uppkt hull phunbuwhtt puntinipph swnwjdwi thoynd ufjuynud £ ghdbktnwpwuph b
(guiyniptnh dhot hydwu stpnbph Yuquuynpmdp: Lgwiynmipbph dwlbpbupt ghdbunmwpodnph Yhy
Uninbkgdwt hwdwp wihpwdtow t, np wyn dwltptup thth hhgpndhy b thnpnig dwpnip: Lguiyniph dwlkptuh
ghidkbnmwpuph dwubwlh jud Jhnwghtt hynudp pipnud E hwpuljgdwt iduqbgdwip [5, 6, 7]: Lguiyniptpp
Alwynpnid i phwnnth  hywbu  dwlipniueniguspp, wjuybu k) dhypnjuoniguspp:  Rlwnnuh
dhypnyupniguspp Abwynpynud k ghdbbwnwpwph Junnigdwspny: Lgwiynipbph hwwnhlukph dwlbpbup
ghdkunwpuph juyulgdw b hbnwqu wdpugdut dudwtwl hwunhuwtnid £ hwuppwly, npp phplwugund
hhppuwunttph pmpbnujut vundbiph wowewgnidp: Uy wpngkuh htnbbuhynipmniip jujudws b hwppwyh
dwljtptuh hhnpndhnipjut wmunhgwithg b wyunppghnt (Yjubng) ntbwlnipiniithg, htyybu twb pnipknujub
Junniguwdphg [5, 6, 7]:

Stukunwpwnh htin Ygnppdw b pun ubnudwb phnnth wdpnipjut Jpu (guiyniptph nkuwlh b bpu
dwljtiptiuh wqpbgnipjutt niumidbwuhpnipjuutt t wdhpdws [8] wpluwwnwupp, npnbn npyhu (guiynip
oquiugnndyty ku 15 dd npudwgdny wyulk qunhlutp b dwobjhnipjub thnpdupydwt hwdwp twjpwnbudus
thnpdwuwppnid Ynonuynpjus Yyupghinh quuinkp® 10,5, 16,6 b 22,2 djd mpudwgény: Bplnt mbkuwljh
wphbunwlub (guiyniptpht wpdt) o wuppbp dbdmipjut junpynipnpynipniibp (wyuynt hwdwnp® 0 - hg
dhtisk 5,1 dyd, yyupghnh hwdwp' 0,05 - hg dptsh 3,8 Ulu)' qupunugh pUpniynid mwppbp funpnpnipjudp
hnjuiyniph untuybuqhuyny dowllnt dwbwwyuphny: UVodqus woppwunmwipmd phpdws  thnpdwuljue
ujuiikpp gnyg wkght, np wwywyk qunbph b YJupghnt quibbph dwlbpbuwhtt pnpgmpnpympyub
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Ubbmpjut tuqtgnidp 4...5 diju-hg dhtish 0 hokgunid t phnnth wdpmpiniup’ hwdwyuwunwupwbwpup
8,4...11,9%: Lguiymptph hwnhlukph pnpynipnpnnipyut dbdnipjut wybtjugnidp jufjuwpgbnud k jguiyniph
b pwnujuh dhol hwyudwlt gnumd jupmdubph wqpblgnipjut wiwl] wpkph qupqugnudp b wynuhuny
tyuwunnu phnintth wdpnipjut b nEdnpdunhyd hwnlnipmnitubph papbjuddwn [2]:

busytiu tpqws L [9] wojuwwnwtpnid, hpwppughtt (Epiughtt wywpubphg (puqun, whnghn, nnd b wyh)
unugus (guiynipbiph  phdhwlut  wlinhynippiup wdnd b wwwlny, ghnjhwntkph, uhjhuwhonh
pupdpuwotpiwunhdwughtt  dnnhdhlughuyh, oph pwbwlnipjumtt b wwulbkdwugnid Si02 /  AlOs
hwpwpbpmpyub dbdwugdudp:

Stlkunwpwp - (guiynip hydwb gnuinmd juquut wdpnipmitp hwinhuwind £ plnintth wdpnipyut
hhdtwut gnpéntp, npp Jupnn k dnwn tplint wbqud pupdp 1hul) gidktnnwpwuph wdpnipiniihg: finntnud
1guiyniph hwwnhljutpny Jurnigqusph hugkgnidp dbwynpnid £ juhwn juwhip® unutidqus wphbunwljut jud
phwub Juwywlgnnh utnipp dhotwpbpuiny: Ujpyhuh Yuonigyuspl wiuinud i Swlnunibiu: Ujh
bwwunwynp E hswbu Juwuwlgnnh Swjuuh, wjbwbu b Wopbpht  wbhpwdbion  wbkjuhjulwt
hwnlmpiniutip nwnt wenwdny: bugwybu hwjnth b, phnnth jurnigyusph Juptnp mwppp (guiyniph b
gtdkunwpwnh vhol hydwt gnuinpt k: Zydw skpnbkph vnbndnudp ujuynid E pninbwhwninipph wdpugdw
htug uljqphwutt opowtinud:

Plwnnth swlnunlbunipmitp Jupkih b pwdwil) Epkp nbuwljh® ghdbunwpuph swlnnhutp, guiyniph
Swijnunnhtip b hydwb Swynwnhubp, npnup guuynud Eu ghdbunwpuph b jguiyniph pudwtdwb vwhdwinid:

Ptunnth wwpplphy wpwdtwhwnlmpniup Jun wpnwhwyndws hbknbpngbunipniut E: fhwnntubph,
htsytu b wy Yndynghghnt ynipbphl, npnup phpkughg tkpjuyuginid Eu «jupmigquspp junniguspnid»
hwdwlupgtp, punipugpuljut b puquudwlupguluihtt juenigquspp [2, 7]: Rhunth jupniguspw-
gnyugnidp  nipklgnd £ wwpplp  dwuwpnwpughtt b puqiudwluppuluhtt - swihbpnd  wnwdht
Junnigquspuyht pinjubph wpwowgdudp, npnip pudwidws ku b hnjumgqnmd B pudwtidwt duytpkutbpny:
Unwowgws pwdwbdwt dwlbplubbpp wwhywind Eu wnwnbughw) htwpuwdnpnipmnit  dbwhnfudby
dhypndnptnh, npnup dnind & wdpwgnn Wniph jupnmigqusph dbke' twwuwnbing wbuninghuljub
Uhypndbnplph wnwewgdwip: Skjuuninghwlw hipndtnptnh wowewgdwt yuwndwnutpt tu ypnghuttpp b
Eplnyputpp, npnup pbpwind  th  ghdkbwnwpwph  dbwdnplwt  dudwbwl tpw b (guwiynipbph
thnjuuqpbkgnipjutt wpyniupnid, b phdnpdwmghnt wpnghuttpp: 8tdbunwpwuph b jguiyymph pudwtdwb
uwhdwiht phunnth Junnmguéph tbkpunid dbwdnpynud B jmipunbuwly «ydyynn pehoubtip»: «Usdlyny
pohoutip»-h  Swduyp U Alup Jupuws Gu  ghdbnmwpwph  punuignn b hwpulgnn  wdpnipjub
hwpwpbpulgnipniihg, [guiyniph hwnhljwsuthtphg b puninipymd tpubg puwtwynipiniuhg: Skutninghw-
Jwt Jhypndbnptiph wpwewgdwb hhdtwljub wywwdwnubphg dbip yshdwt pednpuwughuyh ny qéuyht
puwofunidll b Guwpws jguiympbph Swjwjuyhtt yupnibwlnipniithg, nkqunpdwi dihg b ghdbnwpwnph
Junnigwdpwgnjugdwts  Jhuknhuyhg' wowowgws &hnphpt pungnitwy Eu wwpwowpddl] plwh
ghuktnnwupup - (guiynmip pudwbdub vwhdwip: Skjuuninghwwt dhipndbnptnh mbuwlp b pubwlnipniut
wqnmd Eu yymiph dhqhjudbjwthjujut hwnlmpmniuttph ypuw’ denpiph wnwowgdwt b qupqugdub
wpwgnipjul, Ypnn mbwlmpubt b Ynbunpnighugh  puypuydwt punyph  Jpu Skjutninghwlwb
dhypndtnptnh Jbpugnidp httwpwynp t bpwignid hhppuwnwghuwh wpquuhpibph wddwt dhgngny, nph
hwdwp Juywhwbeyh jpugnighs pumbwlnipjudp gidktnwhadnp, hsh b ptph ghdbunh swpuuh dksugdwnp:

Ptuntubpmd hydwb gnuint junwgnidp b wdpnipjut pwpdpugnidp htwpudnp £ Swlnunlkh
lguiyniptnh oquugnpéiwt phypnud: Lguwiyniph swlinuljkt dwlpbult wywhnmd L ghdkinwjudnphg
wybknpy oph tlipsddnudp, htnbwpwp sthdwt dwljlptuh dnwn qugng skpnh wdpugnidp juwnwpynwd E gusp
opughubiinuyhtt hwpwpbpmipyut nypnid’ h wwppbpnipnit Uhphwnhuyhtt mwpwdnipniinid guniinn
gbdkuwnwpwnph [1, 2,5, 7]:

Ujuyhuny, phuntbubpnmd ghdbktnwpwph b jguiymptph Ygnppdwt nmudp JbS  wqpbgnipmit k
gnigupbpniud phnnbiibph wdpnipjut Jpu: Ygnppdwt nidh Jpuw wqnnn gnpéntiubphg jupkjh £ wnwtdiugiby
(guiyniptnh hwwnhlubtph dup, dwtiptuh wthwpenipniup b dwppnipjub (hnonig) wunh&wp, (guiynietph
hwwnhljutph phuhjudhubpunghwut juqup, ghdktnwpuph wdpnipynip, hydwi gnnnid Junnigqubph
dhypnuwpunkph putwlnipiniup, pinnth pntwjuyupnibwlnipniin:

Zuyunuh L, np phpl phunubbtph wdpnipniup hhpdtwlwinid Jupgws L unpnp iguiyniptph hwwnhlukph
wupnipiniithg, pwith np hhdjut phntduésph puljunid | hkug ipwg Jpw b phnntth puypuynudp junwpydnud
E Junonp jquiyniptnh hwwnhlukpnd (1, 6, 7]:

Guunwupyl] Et thnpdwpwpulut munidbwuhpmpinitibp thpdws opuhnhwtthg unwgwsd ghpphpl
lunonp (guiynipp Uh phypmid thpdws whnjhunh, dnue ghypnid wywljkhwnhluiyniph htn phunntubp
wuwwnpuunknt b vnwguws wdpmpjub gniguhoubpp thpjws opuhnhwihg unwugdws fuhdnyg b wjwugny
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wuwunpuunyws phnnbttph wdpnipjut gnigwuhpubph htnn hwdbdwwnbne Jepupbppu;: Upmyntupubpp
ppdws Lt wnjniuwlnid:

Juunuwpjws thnpdwpupuljutt  nmunmdbwuhpmipinitibph - wpyniipubpny wupqdtg, np tpdws
opuhnhwth htupny plpl phunnbttph vnwugdwt hwdwp dhtsh 20 Ud vwhdwbuwghtt junpnpnipjudp (guiyniph
oquuiuugnpéiwtt phypmd phunntip wy hwjuuwp wuydwitbpnud vnwugynd £ wykh hwdwubn, puwb Ubs
unonpnipyudp  (guiynipbph  oquuwugnpsdwtt phwpnud: Zwwnplubph swihbph  Yupnly  wwppbpnippudp
Swlnunljkt (guiymiptpny Jupnn o unwgyl] gudn dhohtt mnnipjudp phunntubp: Zwnhjuswhtph upndy
wnwpphpnipjudp (guiynipbpny phunttbpp pinipugpynud Bu bwb ghdkunh wjuq dwjuuny: Lgwiyniptph
thohwnhluyhtt ks nuunupudhenipjudp phnintth wdpnipmniup judus b ghidbkinmwpwuph wdpnipniithg b
thohwnhuyhtt puunupudhgnipjut wunhdwihg, npp npnonud | jguyniph hwnhlubph dhol hynidukph
puwbwlp b wdpnipmibp: Ywpquynpling dpghwnhluyhtt quunwupjuihpmipjutt wunhdwup® Jupkh b
Jupgquynpl] b phuinth wdpnipmitip: Udkh wdnip phpl phuntubph wvnwgdwt hwdwp (guiyniptph
luwpunippmd wuhpwdbon b wybjugul] dwip hwnhuswihtph pwbwlnipniup, vwluyt wju phypnd
phunnbubkpp unwgynid B wybh Swp:

Zudbdwnbny thpyws opuhnhwbwghly, thpdws whnthnwghtt b wywlybhwnhuiymph htuph Jpu
dhliiny ghdbbnwswjuuny b dhohtt fpunnipjudp phninbiutph wdpnipjub gniguhoubpp (28 opdu wdpugdwt
hwuwlnid)' Yupkh E wpdwbwgpt), np thpdws opuhnhwithg unnugdws juhdny b wjwqny wuwnpuwundus
phunuibpt niukt wdpnipjut wykh pupdp gniguthpubp, husp wuwydwbwynpdws L hnbyjung.

Ghktnpnuugyws Ynhwynp jupnigywsdpny, tnipp hwdwlkinpnt £enpipny wwwpubph® yhehwukph
(wmnwownid Lu duyppws (wuyh wunkguwt b uwnkgdwt pupwugpnid) thpdwb dudwbwl wyn gknptph
pubwlt wdbjuinwd k. nu tpwbwlnud k, np ghdbunwjudnph npny dwup Swjuuynid b jupniguspuyhtt b
nbkpjuhjujut dhypndbnptph «Jbpujuiquduty Jpu: Uywlthwnhiuiyniph (hwnhjuynpdus hpdus
wtnhwn) oqunnugnpsdwtt nhuypnid, pugh uyyushg, phunnuutph Junnigyuépp tdwiynid E dhphwwnplught
nuuupludhenipjudp phnntutph, npp phpnud £ udpnipjut ijuqbgdwin: Uju phnntubph guunpuundw
hwdwp wwhwbeynn oph dbks dwjuub b bwywunnmd b wdbh dES pwbwlmpjudp dhipnswlninhutph
wnwowgdwin' tnyhyhu phiptny phwnnth JEpptujut wdpnipjut tJugtgdwi:

Opyws opuhnhwith, thpywsé yhehwh b wwywljthwnhuiynmiph htipny phph phnntutph
punuipuljuqutpt nt ubnidw wdpnipjut vwhdwikpp

o . 1U® phnnbwpiwntnipnh hudwp Gpubynipbph Swhaup, Yq
=
£ |5
5 —?r g
é = E QpJws wymiptph Swhiult punn hwnhluyht juquh
= 2 2 Shubin Qmp, |
52, | (U 400)
S 3 3
g &~ 3
2 2 €
23 :
5 & =)
= :
B 5 <
o & 2
=g E
vg g 10...20 ud 5...10 ud ..5ud
5 ]

1 2 3 4 5 6 7 8
1 900 9,9 thpywd thpywd thpywd 350 200
opuhnhwi opuhnhwil opuhnhwt
130 135 285
2 900 7.8 thpJud thpJud thpJud 350 320
opuhnhwi wtinhwn wtinhwn
130 135 285
3 900 5,6 thpud wwywlthw- wywlthw- 350 350
opuhnhwl nhluiynip nhljuiynip

130 135 285
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OCHOBHBIE ®AKTOPBI TIPOYHOCTH JIETKUX BETOHOB

Cadapsin A.M, Capxucsn T.M
Epesancxuil cocyoapcmeennulil ynugepcumem apxumexmypbl U CIMpoumenscmed

Ki1ioueBble cjioBa: MaKpOCTPYKTYpa, KOHTAKTHAs 30HA, IEMCHTHBIN KAaMEHb-3aII0JIHUTEIb, BCIY4YCHHBIH, 00CHInaH

AHHOTAIIAA

IMpoyHocTh GETOHOB UM MX CTOMKOCTB 3aBUCAT OT UX MAKPOCTPYKTYPBI, (POPMHUPYIOUIUMH (HaKTOpaMH KOTOPOH
ABIIAIOTCSA 00BeM M CTpoeHHe Makporop. [IpouyHocTs 6eToHa, B OCHOBHOM, 3aBHCHUT OT IIPOYHOCTH CIBHUTa B KOHTAKTHON
30HE I[EMEHTHOTO KaMEHb-3aMOTHUTENS, KOTOPAask MOXKET OBITh BABOE BBIIIE IIPOYHOCTH IIEMEHTHOTO KaMHSI.

CtpykTypooOpa3oBaHHe OETOHA CONMPOBOXKHACTCS BHYTPEHHHMH HANpsDKEHHSAMH, KOTOpBIE B JanbHeiem
IPUBOJAT K 00pa30BaHUIO TEXHOJOTMYECKUX MHUKPOTpeliuH. CHI)KEHUE HAlpsKEHHs B LIEMEHTHOM KaMHE CIOCOOCTBYET
HOBBIIIEHUIO IPOYHOCTH, a XOPOILasl aare3us B 0€TOHE 00BACHAETCS UCIOIb30BAHUEM TBEPAOTO U CPABHUTEIBHO [IPOYHOIO
3al0JIHUTENs]. YIUIOTHEHHE U IIOBBINIEHHE IPOYHOCTH KOHTAKTHOM 30HBI BO3MOXKHO IPH MCIOJIb30BAHUM IMOPUCTOrO
3anonHuTens. Ilopucras MOBEPXHOCTb 3alONHUTENS 00ECIeUUBAeT BCACHIBAHUE JIUIIHErO KOJIMYECTBA BOJBI, BCIEICTBHE
9TOr0 TBEPJCHUE CIIOS MOBEPXHOCTH COIPHUKOCHOBEHUS MPOUCXOIUT Mpu 0o0jJee HU3KOM BOAOLEMEHTHOM OTHOIIEHUH IO
CPaBHEHUIO C LIEMEHTHBIM KaMHEM, HaXOJAIIEMCs B MEX3EPHOBOM IIPOCTPAHCTBE.

CpaBHHBAas IPOYHOCTH OETOHOB (TOcie 28-U AHEBHOTO TBEPJACHUs) HA OCHOBE BCIIyUCHHOTO O0OCHIMaHa, epiIuTa
U CTEKJIOTPaHyJIATa, IIPU OJMHAKOBOM pAacxoje IIEMEHTa U OJMHAKOBOW CpelHed IUIOTHOCTH, HOJy4aeTcs, 4To OeTOoH
THIOJIyYEeHHBIH HAa OCHOBE IIEOHS U IecKa U3 BCIlyYEHHOT0 00CHANaHa, IMEET OONBIIYI0 IPOYHOCTS.

DURABILITY MAIN FACTORS OF LIGHTWEIGHT CONCRETES

A.M. Safaryan, T.M. Sargsyan
Yerevan State University of Architecture and Construction

Keywords: macrostructure, contact zone, cement stone-filler, bellied, obsidian

SUMMARY

The durability and resistance of concretes mainly depend on the macrostructure. The factors which form the
macrostructure are the mass of macropores and their structure. The durability of concrete mainly depends on the shear
strength of the cement stone-filler contact that can be twice higher than the durability of the cement stone. Concrete
structurization is accompanied by internal tensions that, consequently, promote the further formation of technological
microcracks. Internal tension reduction in the cement stone enhances concrete durability while the good quality
adhesiveness is reasoned by the use of hard and relatively durable aggregates. The porous aggregates make feasible the
condensation and extension of the contact zone durability. The porous surface of aggregates ensures the absorption of
excess water. As a result, the surface layer of the contact hardens at a lower water-cement ratio compared to the cement
stone in the intergranular space.

Comparing the durability of same cement expenditure and the same average concentration concretes (after 28 days
of hardening) on the basis of bellied obsidian, bellied perlite and quenched cullet could be concluded that the concrete
produced on the basis of gravel and sand received from the bellied obsidian have greater indices of durability.
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YIK: 661. 635
XEMOCOPBIIUOHHASA OYUCTKA BUOI'A3A OT CEPOBOJOPOJA
B IEHHOM ANIMTAPATE IPAAMOTOYHOI'O THUITA

Cadapsn A.M., I'epoprsin A.A., Mapkapsia A5,

Epesancxuil cocyoapcmeennulil ynugepcumem apxumexnypbl U CIMpoumenscmed

KuaroueBble ciioBa: 61/10ra3, TUIIOXJIOPUT HATpus, anrapar, XCMOCOp6L[I/I$I, BBICOTA CJ104, II€Ha

Ipu anaspobrom 6podicenur BUOMACCHL 8 COCMAge 0OPA3VIOUE20Cs OU02A3A COOEPAHCUMCSL CePOBOAOPOO, KOMOPbLIL
AGNACTNCA A2PECCUBHBIM 2A30M, NPOBOYUPYIOWUM KUCTOMHYTO Kopposuto. Cywecmeayiom uauieckuti 1 Xumuyeckuil
€nocobvl ouucmKu 6uo2asa om cepogooopooa. Ilpu xumuueckou o4uUcmKe NPUMEHIEMcs XeMocopoyus pasHblMu 600HbLIMU
pacmeopamu 8 pasnuuHvIX AbCOPOYUOHHBIX ANNAPAMAX.

Hamu npednacaemcs xemocopOyuonnas ouucmra 6uo2aza pacmeopom 2UNnOXIopuma HaAmpus @ HeHHOM
annapame npamMomouHo2o muna. s npoyecca xemocopoyuu npeoioxtceHa mexHoI0su4ecKkas cxema, KOmopas no360sem
oyucmums 6uo2as om cepoo0opoda. OcaxcoeHnas cepa AeIAemcs MOSAPHLIM NPOOYKIMOM, d 00PA3VIOWULICA pACMEOD
X20pUOa HAMPUsL UCNOAL3YEMCS OISl NOTYYEHUsL 2UNOXA0pUmMa Hampusl. TIpeonosicenHblli MexHOI0SUYEeCKUL Cnocoo
0e30mx00eH, He 3a2ps3HAem OKPYICAIOUYIO CPedy U NPOCm

B cocraBe Ouorasa MaccoBoe coJiepskaHue cepoBoaopoaa focTuraet 2 %. CepoBOAOPON SBISETCS arpeCCUBHBIM
ra3oM, IPOBOIMPYIOIUM KHCIOTHYIO Koppo3uio [1]. B Hacrosiee Bpems B 00JIacTH OYHCTKH OHOTrasza HIMPOKOE
MPUMEHEHHE HaluUK: ¢u3nyeckas adcopOuus BOJOW W pacTBOpamMH MoHo3TaHosamuHa (MDA), xeMocopOuus Ha
BOJIHBIX PACTBOPaX Na,CO,» K,CO,> NaOH, KOH, Ca(OH),> a1copOuus Ha OKCHIax allOMUHHSA, LMHKA, XKele3a u

HOIMpPOBaHHOM aKTUBHPOBAHHOM yTJie U neonuTax [2,3,4,5]. Kaxaslii u3 3TUX METOJOB UMEET CBOH IHOJOKHUTEIIHHBIC
7 OTpHLATENFHBIE CBOHCTBA.

Hamwu npeanaraercst MpoOBOIUTH MPOLIECC XEMOCOPOIMU PACTBOPOM THITIOXJIOPHTA HATPHSL, PEAKIHsI POTEKAeT
CJIEAYIOIINM 00pazoM:

H,S + NaOCl= NaCl+ H,0+S { .

Jlis1 mporieccoB abcopOLMK U XeMOCOpOLHH
OoJbIlIOC 3HAYEHHWE HWMeeT THN ammapara [6,7]. ucreiii Guoras
JaHHBIA TIpoliecC XeMocopOuuu ¢ 00pa3oBaHUEM 4
KOJJIOWIHOTO OCajKa LEeIecooOpa3Ho MPOU3BOANTE B 4T
TIEHHOM aIapare npsIMOTOYHOTo Thma (puc. 1).

[IpstMoTOYHBIH TEeHHBIN ammmapat paboTaeT
CJICAYIOIUM 00pa3oM:
ra3 co ckopoctsio 0,5...1,5 M/c moparoT uepes mTyuep
(1) B muddyszop (2) Ha HwkHIOO pemetky (3).
IIpoxonst ckBo3b psig pemierok (3), OH BCIICHUBAET
HOCTYMAIOUIYI0 KUAKOCTh (5) M B3aUMOJEHUCTBYET C
Heil. PacTBop, mojgaBaeMblii Ha HIDKHIOKO pelieTky (3),
MyJIbCAIlMOHHBIM OWEHHWEM TeHbl NEepPeXOJUT  Ha
CIICAYIONIYI0 BEepXHIOKW perietky (monky) (3) wu
BBIXOJUT C TOCIenHed BepxHed monku (3), rae
IIPOUCXOAUT pa3pylleHHe TeHBI, W OTPabOTaHHBIH
pacTBop BBIXOAWT m3 mTylepa (6). OuuineHHsd Ta3
BbIXOJUT 4epe3 mTynep (4). [lpoxoms yepes xKUAKOCTb,
ra3 cosgaer 0apOOTaKHBIA TEHHBIA CIOW, TEpeIBH-
raiomuiicss BBepX. IIeHHBIH anmapaT NpPsSMOTOYHOTO
TUIA, TPUMEHSAEMbBIH IS OYMCTKM Ouorasa oOT

oGpaGoTaHHklii pacrBop

he=200-250 mm

PACTBOP IHNIOXJIOpHUTA HATPHUH
CEpOBOZIOpOZA PACTBOPOM THIOXJIOpHTA HATPHS, 32 s 5
CYET BO3MOXXHOCTH UMETh 3aIlOJHEHHBIE IIEHOH IOJIKH,
HCKIIIOYAaeT HAKOIUIEHHE OCAXIAeMOH Cephl Ha CTEHKax
U pelleTkax amnmapara, T.K. amnmapar  oOnagaer .
LIIMPOKUM JMAIa30HOM HW3MEHEHHs CKOPOCTH Tasza u Kom1 10

IPOU3BOAUTENEHOCTH PacTBOPA.
TpebGoBaHUS K THIPOJMHAMUYECKOMY PEXUMY

paboThl TEHHOTO ammapara OOYCIOBIECHBI HEOOXOIH- Puc. 1. TlenHbIii annapaT npsiMOTOYHOro THIIA
MOCTBIO CO3JaHHMsi B HeM Hamboiee pa3BHTOI

9 _
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NOBEPXHOCTH TOABHXHOM IEHbI, 00CCHECYMBAIONIMN HAMBBICIIYI0 MHTCHCUBHOCTb B3aMMOJICUCTBHS TIa3a C pacTBOPOM.
BpIcoTa 105 ICHBI OTIPEICTISACTCS PACCTOSHUEM OT PELICTKH JI0 CPEAHET0 YPOBHS BEPXHETO Kpas MECHBI - ITOJYB3BEHICHHOTO
CIIOS TIEHBI. YIeTIbHAsT BBICOTA CJIOS NICHBI SBJISCTCS OJTHMM M3 OCHOBHBIX IOKa3aTelded MeHOOOpa30BaHHs, MO3BOJISIONINX
CYIMTh O Pa3BUTHH MOBEPXHOCTH KOHTAKTa (a3. Kodduument Macconepenadn, OTHECEHHBIH K | M’ IUIOMAH PEIIeTKH,
3aBHUCHUT OT BBICOTHI CJIOSI IIEHBI, ONPEAEISIONIeH HHTEHCUBHOCTD BBICOTHI IIEHHBIX alIapaToB.

HccnenoBanuss MOKa3bIBAIOT, YTO C YBEIHYCHHEM
CKOPOCTH Ta3a YBEIHMINBACTCS BBICOTA CJIOS IIEHBI, a 3TO, B
CBOIO OdYepenb, NPHBOIUT K YBEIHMYCHHIO CTENeHU
abcopOmun. YBenndenne cTerneHn abcopOormm  0OBSICHSIET-
Csl co3MaHMeM OOJbLIONH TypOyJNIEHTHOCTH B JKHUIKOH U
ra3oBoi ¢aszax .

Ha puc. 2 mnpexacraBiieHa 3aBUCUMOCTb BBICOTBI
CIIOSL TIEHBI OT CKOPOCTH Ta3a NP pa3InYHBIX 3HAYCHUSIX
BBICOTHI UCXOJIHOTO PACTBOpa Ha MOJIKaX.

AHanu3 3aBUCHMOCTH  BBICOTBI CJIOSI TIE€HBI OT
IUIOTHOCTH OPOILUEHUS MOaBacMBIM PAacTBOPOM BBISBIII,
9TO JUIi  CO3JAHMS IIEHHOIO pEXUMa HeoO0Xoauma
OlpesieNieHHass  IUIOTHOCTh  OPOIICHHS  I10JaBaeMbIM
pactBopoM. IIpu MOCTYIUIEHHH J>KHIKOCTH HAa DPEIIETKY
YacTb €€ CTeKaeT 4Yepe3 OTBepCTHS PEmIeTKH, 4YacTb
BEIHOCHTCSI T'a30M, OCTaJIbHas YacTh >KHIKOCTH pacIpe-
JenseTcss IO pemieTke, IpeBpamasck B neHy. Kak
MOKa3aJM MCCIICJOBAHUS, C YBEIIMYEHHEM WHTEHCUBHOCTH
I0JIa4d PacTBOpa BBICOTA CJIOS IIEHBI BO3PACTaeT, TaK Kak
YBEIIMYUBAETCSI BBICOTA MCXOJHOM KHIKOCTH. MHHUMAIIb-

0.20
a.16
a, 12

Boicora neHbI , M
&
N
-

o a8

ddy

I/ICXOﬂHﬂﬂ BbICOTA pacTBOpa
1-0.02 m
2-0.04m
3-0.06M
4-0.08m

5-0.10m

a.5 d

CxopocThk raza M/cexk

Puc. 2. 3aBUcHUMOCTb BBICOTHI CJIOSI IEHbI B IEHHOM
afnmnmaparte npsaMoTO4YHOro0 THUIIA OT CKOPOCTH rasa,

(McxoHast BBICOTA CJIOSI pacTBOpa:

1-0,02;2-0,04; 3-0,06;4-0,08;5-0,10 m)

HO€ 3HaUCHHUEC BBICOTHI BO3BMOXHOT'O IMOABUXKHOI'O IICHHOI'O CJIOA paBHO 5 MM.

Ha puc. 3(a,0) npencrapieHa 3aBUCHMOCTb BBICOTBHI CJIOsI IIEHBI Ha IOJIKAX MEHHOTO anmapara MpsIMOTOYHOTO
THIIa OT CKOPOCTU Ta3a B IIOJHOM CE€YeHMH ammaparta mpu Beicote monku 0,05..0,2 M. ¥ cOo CBOOOAHBIM CEUCHUEM
pemerkn  S=18 % u S=9 %. BricoTa 08 IeHBl Ha MOJKAaX C YBEIWYEHHEM CKOPOCTH Ta3a B allapare yMEHbLIaeTcs,
9TO OOBSACHIETCS YHOCOM DacTBOpa Ha APYTYIO MOJNKy BMecTe c rasoM. Ocoboe BIUSHHE Ha KOTHYECTBO OpBI3TOYHOCOB
OKa3bIBaeT CKOPOCTB Ta3a B IIOJHOM CEYEHMH aliapaTa M pacCTOSHUE MEeXTy pemieTkamu. He3aBHCHMO OT CKOpPOCTH Ta3a
(re mMeree 0,5 M/C) Bech pacTBOp, TOJABAEMBIi Ha KA/l | M° PENIETKH MyThCAIMOHHEIM GHEHHEM TIEHBI, MePEeXOTHT
Ha CIEAYIOIIyI0 BEPXHIO pemreTky (monky). [lena 3aHnMaeT He BCIO TIOBEPXHOCTD ITOJKH, T.K. MEpex BEepXHEH MOIKOIf

HAMEeTCs CIION OpBI3T.

BricoTa mOAKH , M
1005

2-0.10
3015
4-0.20

Bhicora neHbi , M
o o
] H
w

BbicOTa IeHbl , M

CropocTr rasa /e

a
3aBHCHMOCTD BBICOTHI CJIOSI IEHBI B
TMOJTHOM CeYeHHMHM Ha MOJIKAX MEeHHOro
anmaparta npssMOTOYHOT0 THMA OT
cKopocTH ra3a (BeicoTa moJiok: 1- 0,05; 2
-0,10; 3-0,15; 4 - 0,20 M, cBOOOIHOE
ceuenme pemetkn S=18 %)

BbICOTa NONKK, M

1-0.05

2-0.10
0.14 3-0.15

4-0.20
0.12
0.10

4

0.08

1.5 2.0
CKOpOCTb rasa, m/cek

0

3aBMCHUMOCTb BBICOTHI CJI0SI IEHbI B MOJIHOM

CCYCHHMH HA MOJIKAX IIEHHOI'0 amnmnapara

NMPSIMOTOYHOI'0 THIIA OT CKOPOCTH ra3a (BbICOTa
moJiok: 1 -0,05; 2 -0,10;3-0,15;4-0,20 m,

Puc. 3.

cB00OHOE ceueHHe pemieTkHn S=9 %)
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Uem Oomblile CKOPOCTb Ia3za, TEM MEHBINE BBICOTA CJIOS IICHBI U OOJIbIIE BBICOTA CJIOA  OpBI3T, KOTOpPHIE
YHOCSITCSL Ha IIOCJIEAYIOIIYI0 MOJNKY CTa3oM (HET CIUIOLIHOTO IBYX(}a3HOro IOTOKA).

Kaxnmas nocnenyromas nojika urpaer posb oTOolHKMKa Opb3r. Ha puc. 4(a,0) mokazaHa 3aBUCHMOCTb BBICOTHI
CIIOSl TICHBI Ha IMOJKAX OT UX BBICOTHI , T. €. OT PACCTOSHHS MEXAY DEIICTKaMH (IPH Pa3HBIX CKOPOCTAX ra3a M PasHbIX
CBOOOIHBIX ceueHUsX pemeTku). C yBeNMYEeHHEM BBICOTHI IOJOK M CKOPOCTH Tra3a BHICOTA CIOS MEHBI (BBIpaXKEHHAs B
IIPOLICHTAaX K BHICOTE MOJNKH) YyBenuuuBaercsi. CBoOomHOE ceueHue pemeTok (0T 9 no18%) modtu He BIAHMSET Ha BBICOTY
CIIOSI TICHBI.

Bce BhIleykazaHHBIE 3aKOHOMEPHOCTH THAPOIMHAMUKH ITEHHOTO aIllapaTa IpsIMOTOYHOTO THIA TPHBEACHHI 10
ocaxenusi cepbl. C MOSBICHUEM TBEPIOH (asbI-cepbl, BEICOTA CIIOS IEHBI yMeHbIIaeTcs (puc. 4-6).

ik 4 Bbicora moakn , m " G
o154 LICOTA MOJIKH , M
1-0.05
% 1-0.05
H 2.0.10 .
3 3 2010
272 3-0.15
, / 5 2n] 3-0.15
e 4-0.20 : o
E 210, : ﬂﬂﬁ ]
= Y g 5
E = i B a4
S =
2 j
E.E e % .45
1 ==} 1
2484 /_/— 2%
a2 // 2014
2a3. z 25 to 15 2.0
G a.7a a 15 2,20
CropocThb raza m/cek CropocTh raza m/cek

Puc. 5. 3aBucuMocTh BBICOTHI CJIOSI IEHBI HA MOJIKAX
OT CKOpPOCTH ra3a B annapare (BbICOTa
moJiok: 1 - 0,05, 2 - 0,10; 3 - 0,15; 4 - 0,20 m; cBOOOAHOE
ceqyeHue peumietkn S=18 %).

Puc. 4. 3aBMCHMOCTH BBICOTBHI CJI0SI IEHBI HA MOJKAX OT
CKOpOCTH ra3za B anmnapare (BbICOTa TOJIOK:
1-0,05,2-0,10;3-0,15;4 -0,20 m; cBOOOIHOE CEeueHHE
pewerku S=14,5 %).

C 1enpi0  yBeTHUSHHS KOAPPHUIIUCHTA UCTIONH30BAHHS

pacTBopa rMIoxJIOpUTa HaTPUs U MHTEHCU(HUKALIMK TIpoliecca BbicoTa neHbl, M
OCJIe OCAXICHHS cepbl (B 00pa30BaBIINXCS TPEXKOMIIOHEHT- ;:gjz ::gj;
HBIX CHCTeMax) IpelularaeTcs HCIOJIB30BaTh ammapar  co “:’ 1]
CIeIyIOImeH XapaKTePHCTHKOW: OTHOIICHHWE JAWaMETPOB =
BepxHell u HIDKHeH yactu ammapara dy/d, = 0,6-0,76. %
OTHoIIeHKE TJIOIIAZeH BepXHEH W HIDKHEH pemeTok S,/S, = 2
. 2 10
0,35...0,50, cBobomHoe ceuenue BepxHeil pemerku 10...20 %, 2
HWXKHeH 6-8 %, paccrosuue wmexnay pemerkamu 200...250 E
MM, CKOPOCTh I'a3a B IIOJJHOM cedeHuu ammapara 0,5...2 m/c, % =
BBICOTA CXOAHOTO pacTBopa h=60...120 mm. =
Jis  mpouecca xemocopOuuu OrHorasa pacTBOpPOM 1 2 3 a
THIIOXJIOPUTA HATpHUs B IEHHOM amapare IpsSMOTOYHOIO
THUIIA TIPEJIaraeTcsl TEXHOJIOTHYeCKasi cCXeMa, IIPUBEICHHAs Ha 10 15 20
pI/IC 7 CBO6OAHOE Cce4yeHune peLueTKm, %
CornacHO TpEACTaBICHHOW cxeme Oworaz wu3 Puc. 6. 3aBucuMoOCTh MHTEHCHMBHOCTH MOJAAYH
rasroyipiepa IOCTYNAeT B IEPBBIA ammapar MEHHOTO CIOs, pacTBOpa OT CBOOOTHOTO CedeHHUsl pPelIeTKH
TyZAa MoAaeTcsi OTpabOTaHHBIA PacTBOP CO BTOPOTO araparta. (BbICOTA CJI0S MIEHBI:
PactBop ¢ ocaxkmeHHONH cepoil W3 TEpPBOro ammapara 1-0,15;2-0,16;3-0,17;4-0,18 m)

HAIpaBJIETCs. B €MKOCTb-OTCTOHHUK. Bo BTOpOHl ammapar
MIOCTYIIaeT MCXOIHBIA PAacTBOP TUIOXJIOPUTA HATpPUA M ra3 M3 IEpPBOro ammapara. M3 BToporo ammapata BBIXOAHT
OYMILEHHBII Ouoras. B mepBoill eMKOCTH-OTCTOMHHUKE NPOMCXOMUT YaCTUYHOE OCAXKIEHUE CEphl. 3a CUET AEKOHTAlUU
pacTBOp MOCTYIAeT BO BTOPYIO €MKOCTb - OTCTOIHUK. Ocalok U3 NEepBOI €MKOCTU -OTCTOIHUKA IOCTyIAaeT B IEPBbIH
IPOMBIBHON 0ak, TyAa cO BTOPOro NPOMBIBHOTO 0aka mojaeTcs MPOMbIBHas Boja. IIpoMbIBHas BoAa M3 IEpBOro Oaka
IOCTYNAET BO BTOPYIO EMKOCTh-OTCTOMHUK. Ocalok cepbl U3 NepBoro 6aka MocTynaeT BO BTOpoi 0ak, Kyja JUls IIPOMbIBKU
HIOJIAETCs CBEXkKas BOJA.

OcaJ1o0k cepsl U3 BTOPOTO TPOMBIBHOTO 6aka IOCTYMaeT Ha HEHTPHU(YTHPOBAHHKE, TTOCIIE YeT0 OT/ACIEeHHBIH pacTBOp
cOpacbiBaercst B KaHanusanuoo. OcaJok-cepa OpeCcTaBisieT ce00il TOBapHBIH MPOJYKT, KOTOPBIH MOXHO HCIONB30BaTh B
CETBCKOM XO3SIHCTBE H IS MPUTOTOBICHUS PA3IMIHBIX JIEIeOHBIX Ma3eH.

69 SE1ETUr 3/2013



PactBOop U3 BTOPOH €MKOCTH-OTCTOMHUKA HampaBisieTcss Ha OapabaHHbI (uibTp, rae mocie (GHIbTpaLUU
HoJlyqaeTcsi Taloke ToBapHas cepa. OTQUIBTPOBAHHBIA PpacTBOp XJIOPHCTOTO HATPHUs IIOCTyNAeT Ha yNapUBaHHE.
IMonyuyenue Temna Juisl yIapuBaHUS MOXKHO HCIIOJIB30BATh B IOJIyIEHHOM YHCTOM OMOrase 10 IPeUIoKEHHOH cxeMme.
VYmapeHHBII pacTBOpP XJIOPUCTOTO HATPHUS TMOCTYMAaeT HAa 3JIEKTPOIM3 IS TOTydYCHHs PacTBOpa THIIOXJIOPHTA HATPHS,

ChLUruruyuy LBNrRPEr

KOTOPBIA HCIIONB3YETCs ISl XeMCOPOIIMOHHON OYHCTKH OHOTasa OT CEpOBOAOPOA.

Emrocte ¢ NaOCl

Taszroaegep
=
=]
AnnapaTt meHHOI0
caos (I)
| A— T
= =
3 3 AnnmapaT MeHHOT O =
= ; S
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'"—;
EME0CTB- 0TCTOHEE
(T
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7]
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HpomeiBHO Gar(l)
Boaa
HpompieHoit Gak (II)
| -
Pacteop
-—
E EAHATHIALHED Ilentpudyra
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MpoM eiBHas

BOAA
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NaCl
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1l

Vmapusanue pacTBopa

NaCl

MaCl
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B

bapadaHubIi
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EME0CTE-
otcToiHnk(IT)
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Cepa l

Puc. 7. TexHonoruvyeckasi cxeMa xeMocopOIuH 01Oraza pacTBOPOM rHMOXJIOPUTA

HaTpHus B IPSAMOTOYHOM IICHHOM amnmaparte

Taxum o6pa30M, MpEeAJIOKCHHAA TCXHOJIOTHYCCKasd CXeMa XeMCOp6HI/II/I Omorasa PaCTBOPOM THIIOXJIOPUTA HATPHUA B
OpAMOTOYHOM IICHHOM armapare, I[MO3BOJJACT: OYUCTHUTH omoraz oT CEpOBOAOPOAA, TOJIYUYHUTH TOBAPHYIO CEpy, a
o6pa3y}0m1/1171c51 PacTBOP XJIOpUAAa HATPUA UCIIOJIB30BATh I MMOJTYUCHUS THIIOXJIOPpUTA HATPUA, T. €. CO3AaTh 6630TXOHHyIO
TCXHOJIOTUIO, OHA HE 3arpA3HACT OKPYIKAIOLIYIO Cpeay U IMIPOCTa B UCIIOJITHCHUH.
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OOURULNUOULR UGLUUQULDP LhUTUNCASPNL BNULUUNY UULCNRUC
NpNN0ZNAU SPYP OLOLUSPL UNULUSNY,

U.U. Uwdwpyui, U.U. Fhnpgui, U. 8w. Uupqupjui
Epliulh dwpunwpuwbnnipyul b phiwupupnippul hwduyuwpul

Puitujh punkp. JEtuwquqg, twnphnwlh hhwynpinphn, wywpwn, phhunppnid, okpunh pupdpnipntl, thpthnip

uvonNenNkryU

Yhuwquugush whwbpnp judnpdwt gnpdpuipugnid wpnwnpynn YEuuwquqh pununpoipjut dke
wnlu k sUpwonwbhi, npp, (hukny wgpkuhy quq, ppduyhtt jnenqhuyh wnwgwgdwt yuwwndwn k: Snjnipinia
nukt SSUpmgpwsuhg Yhumwqugh dwppdw dhghjuljui b phthwljwb tnutwljutp: Lhuhwljut dwppdub
ntypnid wpunppghnt nwppkp wywpwnibkpnid Yhpunynwd L opuyhtt wwppbp (nidnypitpny phdunppnud:

Utp Ynnuhg wnwowplynud t twwphnudh hhwnpinphph msnypnd Yktuwquqh phdunppghnt
Enwtwlny dwppnid ninnuhnu mhyh thpthpuyhtt wmywpwnny: Lhdunppghuyh gnpépupwugh hwdwp dpwmldbtp
E wbkhuuninghwljut ujubtdw, npny ppwljubiugynid £ $éupugopwsihg Yitumqugh dwppnid: Lunkgjws sénudpp
hwinhuwinid t wwypwipuwhtt ynip, hul] wewewgnny twwnphndh pnphnh nudnypp oquuugnpéynid Lk
twwnpnudh  hhynpinphy  vnwbwne hwdwp: Lkpuyugws wbtnnghwlwub Enwbwlp wbpwihnt
sh wnununmd ppgwju Uhgujuypp b wuipg E:

CHEMISORPTION CLEANSING OF BIOGAS FROM HYDROGEN SULFIDE
IN THE DIRECT-FLOW TYPE FOAMING APPARATUS

A.M. Safaryan, A.A. Gevorgyan, A.Ya. Margaryan
Yerevan State University of Architecture and Construction

Keywords: biogas, natrium hypochlorite, apparatus, chemisorption, layer altitude, foam

SUMMARY

Due to the process of biomass anaerobic brewing hydrogen sulphur originates in the produced biogas. As an
aggressive gas type hydrogen sulphur causes acid corrosion. There are both physical and chemical ways for biogas
cleansing from hydrogen sulphur. In the case of chemical cleansing chemisorption is being carried out by various aqueous
solutions in different absorption apparatuses.

The biogas chemisorption cleansing by natrium hypochlorite solution in the direct flow-type foaming apparatus is
proposed hereby. A technological scheme is designed for the process of chemisorption that enables the biogas cleansing
from hydrogen sulphur. Set sulphur is a product substance, while the emerging natrium chloride is used to produce natrium
hypochlorite. The introduced technological method is wasteless. It does not contaminate the environment and is simple.

JUTEPATYPA

—

lNonuk A. A. CepoBogopoHast KOppo3us 1 MephI ee npeaynpexaenus. M.: Henpa, 1966. 175c¢.

Jlazaper B. 1. XemMocopOIMOHHBIE METOJII OYHCTKH Ta30B OT CEPOBOJIOPOJA U CEPOOPTAHUYECKUX COCANHCHHI.
M.: IXTHUXumuedremant, 1986. 44 c. (0630p. Nudopm. “IIpoMbinieHHast U CAaHUTApHAS OYNCTKA I'a30B”).
Komapos B. M. AncopOenTs! u ux coiictBa. Munck: Hayka u Texnuxa, 1997. 248c.

Vrau aktusseie: Karanor. YUepkaccsr: HUMTOXNM, 1983. — 94 c.

Honutsl. Copbentsr: JI.: Xumus, 1968. 510c.

Anpbriept JI. 3. OCHOBBI MPOCKTUPOBAHUS XUMHUYECKHX ycTaHOBOK/ JI.3. Ambrnept. M.:Briciias mkona, 1989.
304c.

7. OCHOBHBIE MPOIECCHI M aNMNapaThl XMMUYECKOM TexHosnoruu: Ilocobue mo mpoektuposanmio/ Ilox pex. 10.U.
Jertaepckoro. M.: Xumust, 1983. 272c¢.

N

AR NS

Ukplugugiyly F' 01.03.2013p.
Capnibujly Finupuqpnipyul’ 13.03.2013p.

71 SE1ETUr 3/2013



CPLUruruyYuy LBNrPEN

2S1539.3

oNONUYUL ZUUSNRE3UUL ONUYUQGY UULE WUSNPULNREEUL
26SULNSNRESNPUL UNTS ZUSNP3ELELP JUMrYuoNY,

U.2. Monnuyui, 9.9, Mupunhquuiyui, U.E. Unwphjjui, U.U. Uniphwujwui
Epluulh dwpunupuybnnipyul b phiupuwpnipyul yhunwlulh huduyuwpub

Puitunjh punkp. onuljwdl vwy, ujwqunwuly, thothnpuwljut hwuwnnipnil, juyniunipnia

Fhunwplyynid Fipmpnpoulul huwunniprudp oqulwdl vuy vwhdwbunpul) fhibdwnpulwl guydwbiabph
pluypnid: Upunwuphl wgnbgnipiniabbph Gnpnplulul apdbpabkph quhumndwl byuinwlng fhpwnynid B
Umnun/np Enubnuly ' hhubyjws npwn hunnnyphbph Juplwsh ypw: Canniin/nnl E np Juyniinipniip §npghlpu
vuyp ywhwwinid Funwbgpuyhl hudwisunhnipinilp, nph dhohl hwppnipiniip vinwinid F nbwlwb
vwkphnyph nkup: ZEumugnuunipyul wpyniipnid wnwewplynid Fupuuphl wgnkgnipmniabkph

gppunphulul wpdbpllbph npnodwl wwpqugnyyl hunjwuwpnid

Onuiwdl uwikpp, wuuyny ujuwupwlibpp wdkbwnwpplip juonmigusputph b dkpkuwbbph
Juplnpugnyh wwppkp Gb, npnig wdpnipjudp b Gpupulbgnipjudp npnpymd o junnmigwsdpubph
punpnohs yyuwpwdbnpbpp: Udpnipjut hwydupluwb puinhwinip gnpépupugibpnid hwnjuybu juplnp nkn
Eu qpuntgunid npuig Juniinipjuip ykpwpkpnng hhdbwhwpgipp wdkbtwwnwpptp hubdwnhjuut b
niduyhtt yuydwibbpmd: Uy nipnmpjudp junwupduws wojpwnwbpubph bpnisnipniup gnyg £ vwwhu [1],
np unythul] hwunwnnmt hwunmpjudp onuljwdl vwikph hwdwp £ogppn nsmudubp unnwugyly L own
uvwhiwbwthwl phyptpnud: bull thothnjwlut  hwunnipjudp wugbph  Wwpuquymd  juyniunipjuip
JbEpwpbpnn wonwnwbpubp dogphn tnutwljubpnyg huywn puguljuynid tu:

Ubkpjuw woliwwnwipnid thnpd £ wpynud dbp Ynndhg wowowplyduws ujuwduwowlh hwpe 4abh
Juyniunipjut hblnwgnunmpjut hudkubkpuub dkpnnp [2] jhpwuntk] bwb thnthnppwljwt hwunnipjudp vwbkph
hwdwnp:

Thunwpltup hwdwswhmpui dhohtt hwppmpjudp onujwdl uwy (ul.1), nph wnwybkjugnyh
hwuwnnmipiniup nhgnip thopp k tpw 7 =p wpunwphtt sownwynh tjundwdp: Cunhwinip pypnid uuh Jpw
Yupnn kb wqnky ¢(r) htnkuuhynipyudp swjwiught nidkp, tkppht b wpunwpht quubuub dwlbplingpitpnyg
hwjwuwpwswth pupjudusd swnwynuyhtt nidbp: Cunnitiktp, np vwp wthwjwuwpwswth nmwpugynid E pun
ownwynh (wyt punn hwuwnnipjut hwuwnwnnta k):

Ujuyhuh wuydwbbbpnud hwjuuwpulppmpjut phdbpkughw] hwwuwpnidp Yniiktw htnbyuyg
wbkupp [3].

1d

———(orh)—0c,+qr=0, 1)

h dl”( r ) 014,
npuntn 0,0, -u wpwynuyhtt b pppwbuyhtt nigpnipnibbbpny tnpdwg qupndikph Be Ugg
(upnudubphtt vnwnhynptt hwdwpdtp nidkipng wpunwhwjnyws (1) hwjuwuwpnudp Ypugniuh
wyjuyhuh nkup.
AN F) =N, +q,rh=0, @#

dr

npunbn’

®3)

N,=|o,dz=0,h,

r

—_— >

|
oL

h
2
N, = [o,dz=04h:
h
2

ounwynuyht thwly 4 nknuhnpunipjudp wpnuwhwyjndws ghdnplwghwitkpn Jihuku®

du u
du, _u 4
&r dr ‘o P
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hulj hwlwwuwnwupiwb jupnudutpp, pun Zniyh opkiph, Ynpnpyt’

=

E (dl+ g)_EaT,
1-p* \dr ﬂr 1-u

9y

E (u duj EaT, (5)
= S| =+ u—|-——
1-p \r dr) 1-pu
npnkn g 4, —t ymph wowdquljut hwuwnwnmbbpb B, T=T(r) - b ujudupwlh gkpdwunhdubp, -’
Wniph gduyht pipupdwljdwut gnpdwlhgp:

T

y Vh o
(1) \
| i X

ha

b

Ul 1. Pmipnpumlml hwuwnnipyudp onuljwdl uuy

Ujunthbinl wbnungpbind  qupnudutph  (5)  wpnwhwjpnnipmnibtipp hwjuwuwpulppnipyui (1)
hujuuupdwi dby' Junwbwbp ujujunwlh hwpp jwpjuéughtt Jhdwljh wnwigpwhwdwswth puunnph
hhdtwlut nhdptptughw) hwjuwuwpnudp mknuthnjunidutpny [3].

2
Cu  df\ rhE \du |pd ) rhE +i(z)_% v= 1), ©)
dr dr\ 1—-p°)dr |rdr 1-u dr\r) r

N — 2 .
O ()=t 1 ] g 1 Commoot ant
r r r

2 "R
wnwbgpwhwdwswih punph wdktwpughwunip nwpp, Epp pwnwdnh nupnnipjudp hothnjwljut B tub
yniph hunljmpeniitbpp:

Udbktwpughwinip nhypmid thnthnpuwjutt gnpéwljhgutinny (6) gdwyhtt nhdptptughw) hwjuwuwpnidp
nuyptn tqpuyhtt wuydwutbph hwygundudp, upkjh L hiounnipjudp (nisk] gnjnipeinih niubgnn spugpuyghi
thwpkputph Jhpwndwdp: Unwbdht phyptpnud h(r)-h npnowlh thnthnpjumpmniuubph  ghypnud, bpp
wnwdquljut yupuwdbnpbipp hwunwnntt kb, (6) hwjuwuwpnudp nith thwl) (nusnidubp: Ljwunbkup bwl, np
wnwownpus futnhpp jupnudubpny Ypkpgh Gpyne ghdbpkughw; hwjwuwpnudubph hwdwlupgh. (1)
nhdtpkughw) hwjuwuwpdwip judbjubu bwb (4) websnipmnibiiphg uvnwugynn wtjuqbihnipjut hbnbyuyg
hwjwuwpnidp.

@)
Z[;(O'g —uo, )+ raT} = %(ar — uo,)+aT
Bupunpbip judwjuljut wnwigpuhwdwsuth wpnwpht wqpbgnipnibiiph tkppn onuljwdl uwih
hwpp (wpwduwyhtt Yhdwyh puughpp nsdws b Yhpwntup [2, 4] wojupwwnwbpubpnid pungnitdws Ynown
hwwnnyputph qupluwsp, pun nph’ ujujunrwjh juynitinipju Ynpunh ditiphg dklp tpw pnjnp hwnnyputph
Uhwdwdwiwlyu uypuinnijnt Edhbiing  whlpnitny:

Upnyniupnid fuyniimipjut hnpuinhg hkwnn (¢ wtlyniip hwdwpbup thnpp) juyuljub hwnnypubpnod
wnwowgud opowtiwghtt jupnudp Ynpnoyght

O *
c,=0, +0,, ®)
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npukn 0-90—‘(1 hwdwywunwupjwt hwpp jupjuwswyhtt Jhdwyh jupnudt k, huly O-g* - wnwowimd k

juniinipjut Ynpuinh wwwndwnny b, wbwpt wpunwphtt wqpbgnipnitiubphg, npnoynd £ hbwnlyug
pwiwdling 2]

%*:Ew—wz/{ )

c+x
npuikn x,y —p hwwnnyph pipwughy jEnh Ynnpphtiwnibph B, ct® hwnnyph yunndwt jEunpniuh swunwghnp
(uly.1):

Yuyniunipniip Ynpgubjnig htnn uwh dhohtt hwppnipniup Ypugnith hwnwé Ynuh wnbkup: Uja
hwdwnpting wju Jhdwlynid hwjuuwpulpnus’ hwnbkip wnwigpuyhtt hwppnipjudp b ghunwplkiup onuljh
tu dwup hwjuuwpulppmipiniin (4.2): Npnoulhmpjut hwdwp pugniubiup, np vwp wquun htudws k nplk
Eqpugdny, npt b sh uvwhdwbwithwlh wpuwphtt wqpbgnipmibibph juqunid <<dbpjwp>> b <<hbwnbing>>
ndiph  wnuynipniup:  Ujunthtnb thinpuwpphubing  pnpnp wpuiwphtt mdbpp (wyp pynud”  Juwh
hwlwgnnudubpp) hpitg uvnwnhjulwt hwdwpdtpubpny (R b M)' jmiubkbwtp hwjwuwpulppnipjui
htunlyw) hwjuwuwpnidubkpp.

b—c pn/2
| [opdxdy—R=0, (10)
a=¢ _p/a
h
b—c 2
-2 [oy(xp—y)dxdy+M =0:

a—c_h
2

Cun npnud, dndbunbbph hwjwuwpnudp juquduws b hwnnygpubph yundwb JEunpnbubpny wbginn
opowtiugsh hwippenipjul Uty quiidnn xx’ wnwugph tjuwndwdp:

(11)

U.2. Onuljwdl vuyp juyniinipiniap §npghlimg hkun

Ujunthtnl (8)-p mbinunntyng (10)-h Uk b ujwwnh niikwny, np*

J Ih/z oydxdy—R =0,

hi2

nnp plunid £ widhgwwunpki hwpe jpunph (nisnudhg, Ynrukuwbp*

fo-ng—Ejiyw X072 E{ [2aE_o” deF} 0,
c+x c+x 2 pe+x

npuntnhg Yntukbwtp hwwnnyph ynundwt 0 inpnuh ghppp npnonn hbnlbyu yquydwubpp.
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].1 J. xdFﬁo, (12)

npnip unwgyl] ku twb [4] woluwwnwipnid: ddqup sk ujuunb), np ghnwplyyny ghwypmd (12)-h wpweht
wuydwbp tnytwpwunp pujupupynud b ZEnbwpun ygunndwt 0 feunpnop (Wh.1) quignd | x wpwgph Ypu,

nph ¢ pununjhnp Ynpngyh (12)-h plpnpn yuydwbhg:
Ujunthtnl g, -h wpnwhwynnpnip (8) wnunpkup (11) hwjwuwpwloenipjut hwjuuwpdw dky

b tjuunp muktwny, np & 90 -t quppws E dhuytt x-hg (Qud np unyut £ r-hg), wyb tbpjuyugubiup htnlbjuyg
wnbkupny
bec h/2

b—c _ 2
2¢ | agoxh(x)dx+2E [ M(xgo—y)dxdy—MzO: (13)
a—c a—c—h/2 c+x

Yuuwnpbny ptnbgpmd b hwpgh wntubing hwunnyph hwdwswhnippiut nt whnbubng ¢3 '
npnowlh Abwhnjumpinittiphg hbtwun, tjuwwuh nubbund @G)-p, junwbwtp jumbnpjut  hbnbjug
hwjwuwpnudp.

lj’h3(r)dr (14)

npunbn’ A =M/2¢ :

busytu Eplinud £ uinwugyué hwjuwuwnpniudhg, juyntinipyut yuydwih vk dwubwlgnipinit snith N ro
nidp, wjuhipt' Juynitnipjut Ynpniunp wuwypdwbwynpdws £ N, 90 opowbiuhtt nidny b wpuwpht nidkpp
qluwynp M dndblnny: Ljuunbbp Gwl, np Wh.2-nid  xx"  wowbgpp wtnunpkng # swowyhn niikgng
opowtiugsh hwppnipjui ke, (14)-h thnfuwpbb Yniukuwbp Juyniinipjut hwjwuwpnudt wnwdb) pughwunip
wnkupny

(15)

Zwuwnunnil hwuinmpyudp (A(r) = h = Const) ujurjunwlh nhypnid (15)-p hudpunid £ Uk Ynnuihg
[1] unugywé Juyniunipjut hwjuuwpdwinp:

dhponud Upktip, np wnwowplus Yuynitnipjui hwjuwuwpnudp (15) htwpwydnpnipmnit £ wwihu
nuuntdtwuhpnipnitubpp Juunwpl] wvwgh bqpugstpny vwhdwtwhwl fhubdwnhuut  yguydwbubph
hwdwp' wquun tqphp, tqpbphg Ukl nith hnpujwwyuwht wdpugnid: Uwljuyb wpnwphtt wqpkgnipniaubpp
Jupnn kb 1hul) puqiuquib:

UCCJEJOBAHUE YCTOMYUBOCTH KOJIBIEBBIX IIACTUH NEPEMEHHOM TOJIIIAHBI IO

TUIOTE3E )KECTKUX CEUEHUI

Morocsin M.3., TapTtuznansu B.B., Apakensn M.J., Cyknacsan A.H.
Epesancxuil cocyoapcmeennuiil ynugepcumem apxumexnmypbl U CIMpoumenscmed

KuroueBnle ciioBa: KOJIbLICBAA IJIaCTUHA, JUCK, IEPEMECHHAA TOJIIIWHA, YCTOI\/‘I‘II/IBOCTL

AHHOTANUA

PaccmaTpuBaeTcs konbplieBasl IJIACTHHA EPEMEHHOM TOJIIMHBI IPU KHHEMATUYECKUX TPAHUYHBIX yCIOBHAX. s
OLICHKH KPUTHYECKUX 3HAUYEHWH BHEUIHHMX BO3AEWUCTBUI HCIOJb3YETCs NPUOIMKEHHBIN METOJ, OCHOBAaHHBIM Ha THUIIOTE3E
JKECTKUX cedeHuil. [IpuHumaercs, 4To npu morepe yCTOMYMBOCTH IUIACTHHA COXPAaHSET OCEBYIO CUMMETPUIO, CPEIUHHAS
IUIOCKOCTb KOTOPOW MOJIy4aeT BUJ KOHMYECKOH moBepXHOCTU. IIo pesynbraTaMm mcciaeqoBaHHs MPEIJIOKEHO MpocTeiiiee
ypaBHEHUE IS ONpeAeIeHNs KpUTUUECKNX 3HAaU€HUI BHELTHUX BO3AEUCTBHUM.
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STABILITY ANALYSIS OF RING PLATES OF VARIABLE THICKNESS BASED ON
THE RIGID SECTIONS HYPOTHESIS

M.Z. Pogosyan, V.V. Partizpanyan, M.E. Arakelyan, A.N. Suqiasyan
Yerevan State University of Architecture and Construction

Keywords: ring plate, disk, variable thickness, stability

SUMMARY

A ring plate of variable thickness is considered in the limited kinematic boundary conditions. The approximation
method based on the rigid sections hypothesis is used to estimate the critical values of the external actions. It is assumed that
the plate keeps the axial symmetry at the loss of stability; and its middle plane gets the form of a conical surface. Thereby,
the research has resulted in suggestion of simplest equation for the determination of external actions’ critical values.
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VIIK 539.3
CMEILIAHHBIE KPAEBBIE 3AJJAYA COCTABHOI MJIOCKOCTH C TPEIIMHAMM

ApyTionsH JL.A., ABetucsH I'.A.
Epesanckuii 2ocyoapcmeenHblil yHUGepCUment apXumeKmypul U Cmpoumenbcmed

KiioueBble c10Ba. COCTaBHOE TENO, TPEIIMHA, OUNONPHBIC KOOpAUHATHI, GpyHKuuK [TankoBuya-Heiibepa,
npeoOpazoBanue Oypbe

Pacczwampugaemcg NJIOCKas cmeutanHas Kpaeeas 3a0a4a coOCMAasHoll njiockocmu, cocmoswas u3 ()6yx I’lO]lyl’l]lOCKOCm@lZ C
PAa3TUYHbIMU YNPYSUMU XAPAKMEPUCTUKAMU U UMEIOWUMUCS Me.wcdy HUMu mpewuHamu.

Ha xkpasax unmezpanoe @ypve 6 bunonapHoil cucmeme
Koopounam uepes Qpyuxyuu Ilankosuua-Hetibepa 3a0aua pewiaemcs 3aMKHYmMO.
B yacmnom cnyuae paccmompenvl KOHKpemHbie 3a0a4u U 8bIYUCTEHbI KOHKPEMHble HANPHCEHUS HA KPASAX MpewuH

3agaun ¢ TpEeNIMHAMH CBSI3aHBl C 33J]auaMd  OINPEACNICHUS HaIpsHKEHHO-Ie(OPMHPOBAHHOTO COCTOSIHUSL B
OJTHOPOJIHBIX U HEOJHOPOIHBIX YIIPYTHX TellaX, MPEICTABIAIONINX UHTEPEC B TEOPETUUECKUX U MPAKTHYECKHX BOIpPOCax
MIPOYHOCTH Pa3HOOOPA3HBIX HH)KEHEPHBIX KOHCTPYKIHUH, CTABIINX IPEAMETOM HCCIIEI0BaHH MHOTUX aBTOPOB [2-6].

B Z[aHHOfI pa60Te paccMaTpuBaCTCs IJIOCKasA 3a/lada TCOpPUU YHPYTOCTH IJIA COCTaBHOM IIJIOCKOCTH, cocrosen u3
ABYX HOJ'IyHJ'IOCKOCTefI C pa3jiMYHbIMH YIIPYTHUMHU XapaKTCPUCTHUKaAMU W HMCIOUIUMHCA MEXKXAY HHUMHU KOHCYHLBIMH
TpeIIMHAMU UJIN HoﬂyﬁeCKOHe‘IHLIMI/I TpCIIMHAMHU, ITIpEBpanias 00J1acTh B JABYXCBSA3HYIO MJIM OJHOCBA3aHHYIO o0acTu.

Ha mpsmoyrompHOM [AekapTOBOM cucTeMe KoopAuHAT (X, y) mpu y =0 NOIYIUIOCKOCTh HMEET YIpyThe
XapaKTePUCTUKH G, U Vi, a Inpu Yy <0 wuMeer ympyrue XapakTepHCTHKH G, u V, (G, u G,- MOIyJIH CIBHra
MaTepuanos, V, u V,- kodddunuentsi [Tyaccona).

Jnst pemenus 3agaun yIo0HO HCIIONB30BaTh OUIONISPHBIE CUCTEMBI KOOpAWHAT. CBSI3b MPSIMOYTONBHBIX KOOPIUHAT
(X, y) ¢ GunonspubIMU KoopauHaTamu ( O, 3 ) raetcs cootHomenuem [1]

gx =sha,gy =sin B, ag =cha +cos B (D
a - pa3MepHbIi mapameTp.

Koopnunara o OyJer mpu 3TOM U3MEHATHCS OT — o0 JIO0 + 0. B mpaBoii NOIymIOCKOCTH o, >0, B JIEBOH o < 0, OCbh

Oy sBIseTCS KOOPAMHATHOH JHMHMEH o =0, TOUYKH X =4a, y=(0 COOTBETCTBYIOT 3Ha4YeHUAM o =+too. Koopamnara B

MEHSAETCA OT —T JO +7, B BEPXHEH momymnockoctd 3> 0, B HIKHEH <0, [-a, a] ABIAETCA KOOPIMHATHON JIMHHEN
B =0. Yro kacaercst oTpe3koB ocr OX mpH X < -a M X > a, TO 3/IeCh KOOPMHATA [3 TEPIMT Pa3phIB, PaBHEIN 27, 8 HMEHHO,
Ha BepxHeM Oepery (y = +0), B = n, Ha HIkHeM (y = -0), B =—7.

Tak kax obnmactb y=0, [X| < a ONUCHIBAETCS KOOPIMHATHOH IMHKUEH =0, a 06nacTh y=0, |X|>a - TuHuel f = +5.

3amaun pemarorcss nmpu momomu ¢yHknun IlankoBuya-Heitbepa. OOmiee penreHne IDIOCKOW 3alauydl TEOPHH
yIpyrocTy, cornacHo IlankoBudy-HelOepy, MOXHO NMPEACTaBUTD Yepe3 TP TapMOHHYECKHE (DYHKIUH, IIOCKOJIBKY O/IHA U3
HUX TIpUHEMAeTcs NPOW3BONBHO. [loNB3ysch 5TOM NPOM3BOJBHOCTHIO, INMpPUHAMAaeM OnHy u3 (yHKOMH paBHOU
TOX/IECTBEHHO HYJIIO.

[IpuBenem BeIpaKeHHS MEPEMEIICHUI U HATPSHKSHAN T,y Hepe3 ¢ynkuuro [Mankosuua-Heiibepa [1]:

_aq)o(X,Y) _yaq)Z(XaY) ,

2GU (x,y) =
(x.y) ox ox

2Gv(x,y) = B - 4v)D, (x,y) - 2oty 0P, (X,Y)

oy oy
o,(x.y) = (,fy{z(l SV, (xy) - aq’%(;"”)} -y S @)

T, (xy) = a{(l—zv)cbz(x,y)—

aq)o(X:Y)_ 5@2(x,y):|
y .
1)1

Oy Oy
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1. Ilycrp Ha yyacTkax rpaHuYHON npsiMod y = 0, a UIMEHHO, Ha OTpe3Ke ‘x‘ < a HMMeEeM TpEIIMHY, a Ha y4JacTKax

‘x‘ > a MMeeM TOJHBIN KOHTaKT MaTepuaios (puc.l).

IG],VI B:Tc

I Gyv, -a 0 a PB=-x X

Puc.1. Puc.2.

PaCCMOTpI/IM CMCIIAaHHYIO KpaceByrl 3aJady, TO €CTb Ha OJHOM 6epery TPCIINH 3aJaHO HOPMAJIbHOC HAIIPSXKCHUE H
TNIEpEeMCIICHNEC, 4 HAa IPYTOM 6epery- HOPMaJIbHOE U KaCaTCJIbHOC HAIIPSIXKCHUA

o (@,0) =0, (a), v (e,0)=v{"(a), 7’ (@,0) = 7, () (m=1,2) 3
Tpenmonaraercs, 9T0 GyHKIME ¢ (o), T,(0) ¥ v\”(c) (m=1,2) ¥ ymOBIETBOPSIOT YCIOBHAM PA3TOKUMOCTU B

nnterpaine Oypee.
Ha nuHum xoHTaKkTa MIMeeM MOJIHOE CLEIVIEHNE MaTepPHaJIOB, T.€. HOPMAJIbHOE U KacaTeIbHOE MEPEMELICHHS, TaK KaK
HOPMaJIbHOE U KacaTeJIbHOE HAIIPSDKEHUS PaBHBbIL:

u, (o, 1) =u,(a,-m), vy (a,m) = v,(a,—m),

(03] — ~2 . 1 2
oy (o, m) =0\ (o, —1); ) (o, m) =1} (0L, —7) “)
Toncrasisis B rpanuuHble ycnoBus (3) u (4) BelpaxkeHus (2) nepeMenieHnii 1 HalpsDKeHWH depe3 TapMOHUYECKHE

GbyHKIUH q>};“> (o, p)u @™ (a1, ) (m=1, 2) Iankopuua-HeiiGepa, MbI IPUXOUM K CIEAYIOLICH KpaeBoii 3aaue.

2(1-2v,) 04" (@.0) - D¢ (2,0) = 202D,
cha +1

B-4v)0V(a,0)- 0P (a,0) =26 (),

0 at,(a)
Zla-wpeP@p-oP@p], -2,

1 00 (a,p) )

G op

_ 1 008 (a,p)

B=x G2 aﬂ

>

p=-r

Gi[(s—4v1><1>§”<a,zz>—d>§”<a,zr>]= GH(S—4v2>d>§2)<a,—ﬂ)—<D§2’(a,—zr)l
1 2

0
- E[ZU—VZ)@&”(a,ﬁ)—<I>§2><a,ﬂ>]

>

p=-7r

0
ﬁ[z(l vV (a, B) - d)é‘)(a,ﬂ)]ﬂ”

ai[a )o@ p -0V @ p)] = Lfi-wyeP@. pH-oPw@.p] .
a B=x 60—’ p=—7x

T1€ BB€ICHBI HOBBIC TADMOHNYHBIC Cl)yHKLIPIPI
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(m)
@ (x,y) = LT 1,2 ©)
y

PaccmatpuBaeMasi KpaeBasi 3a7ada JOMyCKaeT TOYHOE PEIICHUE B OMIIONAPHBIX KOOPAMHATAX, €CIU  IIPEICTABUTH
uckomeie Gpynkmun @ (™) (o, B) (m=1,2; n=2,3) Oypse B CreAyrOLEM BHIC

®" (o, f) = J;? la ayenap + B (a)shap ]

e—ila

A

da. (7

Monacrasisist (7) B (5), MbI IPUXOUM K CHCTEME JIMHEHHBIX alreOpandeckux ypaBHEHH I ONpPE/eICHUs BEINIHMH
A(nm)(k) 1 B™ (L) (m = 1,2; n=2, 3), npaBble 4acTH KOTOPBIX OyayT comepxkarh npeobpasosanmsi Pypbe OT 3a1aHHBIX

GbyHKumit (pasymeercs, cieayeT NpernoIoKUTh, YTO 3TH IPeodpa3oBaHMs CYIIECTBYIOT).
Iocne pemeHys 3TUX CUCTEM TOJIy4aeM CIIEAYIOLe 3HAUCHUS Ul HEU3BECTHBIX BEJIMUMH HHTETPUPOBAHMS:

BY () = Lo LB () 4.5, 0) (m=1.2),
A(A) = =1, A3V () + v5 (D), (8)
AP D) =FL AP () + 52 (D)
AP () =FL a2+ my(2),

B (4) = —Ll; LA (Ayethaz - BY(A) + my(A),

A,(4)
A’

A,

OOy =
Ay (M) = AL

BY(2) -
rae
A(A)=a; (A)ay (L) —ap(L)ay (1),
A(A) = ay ()b (A) —a, ()b, (1),
Ay (A) = a; (A)by(A) — ay (A)b (1),

a, (A) = [ iz + D+ 220)ch22x + uCy + 25) =221

dsh Ax

chir
ap(4)=

2
ay(4)=

[y + D)+ (2, + D],

uch Ar
2

[(xy =D = (2 =Dl

(122 -1,

shAn
2

an(d)=

b (A) = [uaz D=+ u#2 L, (;,)}W - {mz GEAORVES Lo, (ﬂ)}shm,

by (2) = [urz D -7H-p 2 (4)};14;; - {uaz W)+~ a2 tm, (A)}hm, ©)

m(A) = 55 (A) + 7(A) + [67(A) — &, (A)]cth A,
my(4) =[7,(4) —vi(D]cthdr — &, (1) - T,(4),
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_ a 2 o, (a)e™ ® 0) T
g, ()= ——nm da; v, (A ale“da,
WA= [ V(1) = (@)
_ 7,(a)e™ G, . —
)\, = -2 d ; =— > m = 3 - 4Vm (m 15 2)5
Tn (%) V27 J[; cha +1 ¢ H G, £

2. Ha yuactkax rpaHu4HoO# npsmoi y = 0, a IMEHHO, Ha OTpe3Kax |X| > a MMeeM TpeUIrHy, a Ha y4acTKax |x| < a
UMeeM IIOJIHBIH KOHTaKT MaTepuaoB (puc. 2).
I'pannuHbIE U KOHTAKTHBIE YCIOBHS B 9TOM CIIy4ae UMEIOT BUI:

ol (a;(-)™'m) =0, (a) , v,(a,m)=vP(a) » (2)(05 -m)=1,(Q); (10)
u, (a,0) =u,(a,0) ; v,(a,0) =v,(a,0) ;

6, (0,0) = o (a,B) 1 1) (a,0) =t (at,0) -

B stom ciyuae @D im) (o, [3) (m=1,2;n=2,3) umem B cleIymomeM Buae HHTerpanoB Oypoe:

—lea

O™ (o, f) = —— «/ﬂ T4 (Ayeha(z + (1" )+ B™ () sh(z + (- 1)”’,8)] )

IMocne ynoBneTBOpeHHs: KpPaeBbIX U KOHTAKTHBIX ycioBuit (11), yuntsiBas ¢popmynsl (1, 2, 5, 6) Ui HEU3BECTHBIX
BEJINYHH Aim) (M) uw B™ () m=1,2;n=2,3) noryuaem 3uauenns (9 u 10), TOAbKO B 3TOM city4ae GpyHKUHHA

G, (M) m=12)u T,(X) umeror crexyromue 3naveHus:

_ -n""' = o, (a)e™™ _ © rz(a)ema
A) = da ; A)=- da .
Tn(A) = N2 S cha-—1 “ () N2 ,'L cha -1 ¢ (12)

Ha,[[I/IM PEHICHUC OTHOM KOHerTHOﬁ 3aJa4M, KOoraa BHCIIHUC YCUIIHS, IIPUIIOKEHHBIC K 6eperaM TPCIINH, CBOAATCA
K ABYM HPOTUBOIIOJIOXKHO HAIIPAaBJICHHBIM COCPECAOTOUCHHBIM CHJIaM BCJIIMYUHBI P, IIPHJIOXKCHHBIM B TOYKAX y = 0, X = b, B

nepsoN caysae b = ath %< a (PHe. ) b= acth %> (pr. 4
2

A
Yy A
y

P P

—_— @& --—-——-==-]-=--- ..—)X ------- O ——O----|---- > X
-a 0 a -a 0 a b
b
P P
Puc. 3 Puc. 4

Jnst IpakTHKK MpENCTaBIIsieT MHTEpeC, B YAaCTHOCTH, paclpelielicHHe HamnpsHKeHWH Ha JMHUM KOHTaKTa M Ha Oeperax
TpPEIInH.
B nepBoM ciydae nMeeM cieayromue 3HaUeHHs:

2(ky+1)-pcos(a —a )0 Va b2

2 (x—-b) x? —a’

o (@.(-)""x) =~
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N2k, psin(a - a,)0 a®-b’
87kg —1(x=b)  Jx2—4?’

_;(1+1.pcos(ato—oz)O.\/az—b2

2 -1 mlb—x|  \Ja? = &2

7, " (@, (1" z) =

M)
Txy (a’o) =

Bo BTOpPOM CJIy4ac UMECM CJICAYIOIHNC 3HAYCHUA:

6.™(0.0) = _yJ2(k, +1) -peos(a, —a)0 b* —a’
o 2n(x —b) Jaiox?

_x/i-kl -psin(a, —a)0 ) \b* —a?
87:ky —1(b - x) at—x2’

_;(1+1'pcos(oco—oz)0'\/b2—a2
2 -1 7|x—b| \/xz—az,

7, (a,0) =

v, " a.7) =

raec

a—o, = n[@FO@ZDN ey ()
(a—x)(a+Db)
4 -1
kz=u2(ﬂ§+1>+ﬂ<zl+1>(12+1>+W;(’“l)—zzl,
-
k3:H(X1X2+X1+X2_1)_2X1 , k4=w—ko’ko: k, .
2(x, -1 %=1 2k,

UNC BRrUSHL NMUSUTULLENNY, KULE NUMNRLUUNN, FUNUAISUL
2UreNkhesuy Z2Ure vuhruer
L.U. Zwpmpmigub, Z.U. Ugknhuyub
Epliulh dwpunupuwbnnipyul b phiwpupunippul ykuwlwl hwduyuwpul

Puitunh punbp. pupuppmuy dupdhl, dwp, Ephphkn §nnpppiun, Muglnghs- UVkipkph $niblghwikp, Snippkh
dlbunpnjunijeiniaikp

uuononkrU

Thunwplyws G pununpu) hwuppnipjut hwppe ughputp, npnip juqudws tu nmupplip wnwdquljut
hwunlmpiniutkp niubkgnn, pwdwitdwt Jwybplnyph Jpu Jippwynp dwp Jud Eplynt Jhuwwbdtpe dwpkp
wupnitbwlnn Jhuwhwppnipnitiipnhg: &wpknh tqpbphtt mpdusé ki pwnp Eqpuyhtt wuydwbttp: Muwylnghs-
Uljptiph  hwipdnuhy $niblghwitph, Gpyplbtn Ynnpphtwwnwhtt hwdwlwupgh b $nipkh  hunbkqpuyukph
oqunipjudp nhuiwplyny puunhpubph hwdwp vnwgws Eu thul psnudubp: Thunwpluws Bt dwubwdnp
ntyptp b dwipuyplhhn ntumdbwuhpyuws b Ynunwjunughtt jupnidubpp b jupnudubpp fwpbkph kqpbpht:

THE MIXED BOUNDARY VALUE PROBLEMS FOR THE COMPOUND PLANE WITH CRACKS
L.A. Harutyunyan, G.A. Avetisyan
Yerevan State University of Architecture and Construction

Keywords: composite body, crack, bipolar coordinate, Papkovich-Neyber representations, Fourier transformations

SUMMARY

The mixed boundary value problems for the compound plane consisting of two half-planes with various classic
characteristics are considered when the cracks exist on the joint fine. Closed-form solutions are suggested in terms of
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Papkovich-Neyber harmonic representations of equilibrium equations through harmonic functions, bipolar system of
coordinates and Fourier integrals. Particular cases, contact tensions and the tensions on the edges of the cracks are
studied in detail.

JUTEPATYPA

1. Yonsaua S.C. UnterpansHble npeoOpa3zoBanus B 3a1a4ax ynpyroctu. Jlenunrpaa: Hayka, 1968. 401c.

2. Tlomos I'.sl. KoHcTpyKuus ynpyrux HanpsKeHUH BO3JI€ IITAMIIOB, Pa3pe30B, TOHKUX BKIIFOUEHHH U MOJKIIOUEHHUI.
M.: Hayxka, 1982. 344 c.

3. UYepenanos I'.Il. Mexanuka pa3pyleHus KOMIO3UIHMOHHBIX MaTepuanoB. M.: Hayka, 1983. 296 c.

4. Axonss B.H. O06 oxHol cMenIaHHOH 3a/1a4e AJIsl COCTaBHOM IJIOCKOCTH, ocinabneHHon TpemuHoit// 3. HAH PA,
Mexanuka. 1995. T. 48, N 4. C. 57-65.

5. Jamrosn JIJI. OO0 onHolf cMmemIaHHOW 3ajade JUIi COCTAaBHOM IIIOCKOCTH C JABYMS MOJNyOECKOHEUHBIMHU
tpemnHamu// Mexanuka: Mar. XII pecriy0. koHd. moa. yu. Ep., 2003. C. 78-82.

6. ApytionsH JLA. Tlinockas 3aiaua COCTABHOW TUIOCKOCTH € TpPEIIMHON/ ApX. M cTp.: MexayHap. HayYHO-TEXH.
koHo. Ep., 2008. C. 34-37.

Ukplugugyly F' 05.03.2013p.
Capnibujky Fnupugpnipyul’ 21.03.2013p.

82 SENEYUIr 3/2013



LUNURUCTPULAPP3NARL

28 657.922:69.003

aNHh3LP FLULZUSUUL RUNULUCHPLUUUL UAULRLUZUSUNREBNRLLET
ZU3UUSULP ZULIUMESNhE3NRLOARTU
2. 0. Uundykjjut
GpluulGh cwpmwpuwybimmpyul L phlwmupmpjuwl whnwlwl hwodwpowpau i

Pwiiwjh punkp. wbpwpd gnyp, gniyph quwhwwnnid, gnyph junuwuwnpuyht guowhwwnnid, shtnipjut Yntuwnpnil-
wnhy junnigdusp, okup shunipniuibph qgnpéwntiwljut tpwwlnipmnil

Znpywénid phlnuplpynid ki wipwipd gnijph glnuhunndul jplinppibpp: Uwubun/npunybu pkpynud Ea
UEfmpwinipiniGbbp uylh dwuhl, np gnyph qwhunndwl Ypw Jupng b kS wgnkgnipinil nibbbuy opyklnp
thwungh nkbhhulwi Jhdwulp: Ui qundwnny nbunpnijnpy jupnigfudpp upng FdES wgnbgnipinil
nihkinu wipwpd gnijph pnijuymlul wpdbph gnjugdwl Jpu:

Ujn pul) wunndwnny gnpéng opkhugpulwi puquypl BjulEnughl njuybbpnid wpnhwlob E&Gni i,
huunly b Aplbun/np puuwmljupgnidp

Ulowpd qnupp, hwighuwbwng dwpgnt b hwowpwlnipjut JEiuwgnpdniibnipjut punjugnighs dwu,
npytiu ubthwljuwimpinit hpkuhg thpuyugunud E ontjuyujut oppwiunnipjui b junwdupdw hunntly opykljun:
Ulpwpd gnypp jupkh £ puuwljupgl] npybu ptwljut b uinbinddwus qnyp’ tpw dwiqnudhg Gjukng:

Ulpwpd gniph unbnénudp wntyymd b punupuohtiwmjub gnpéniubmipjut unmipjkjunttph Ynnuhg
punupuwohtiwut gnpdniubinipjul wpyniupnid, npp ppwljubugynd k 22 punupwphinipju dwuht opkupny
vwhdwudws wwhwebph, hyyhu twb 22 punupwohinipjub wfju) ptwquyuenid gnpédnn opkuunpulwi,
hpwdwlwi b tnpdwwnpduihtt muntph huwdwdwt: Uuowpd gnypp, niukbwny ninnujh jud wininnuljh juy
hnnh htwn, widhpwljwinpbt wetsynid £ hnnuyhtt hwpwpbpnipniuibpp jupqudnpng 22 hnnughte optupubphtc

Stnuyuguting dhowqquyhtt thopdp' Jupkh L whowpd gqniph nuwuwlupgnidp ubpluyugut; htnbyjuy
ufubdwyny (uly.) [1]):

uuvcund anr3e
Twgntip ‘
POwlyui H | i i
Unbn&yws /z60g, 2 hOnwg nuLbbGnd
| | I
£rnuiwubn UuniweObn = PlOwybh Upryniiwp Luwpwy
PR iEn Gpuwilun wilywi
Qnpdwriwlwi
OzwhwlynpenLip
h‘—, ; I T N S
- £
= 3 = Ss 5 = =
=4 [=1 =5 [ 2 5 E'= = 5 2
@ = 5 s S =] EE 3 E
ig 53 E 3c 5 2= = : Se
az =3 3 ER1 3 =5 z = 23
o @ 3 = ] 3 =] = 3 -2
= = = = =2 EA = EN=1 = 53 =
E& EE E E+ E e 2 5% 5E
32 3e > El 3 g2 || & 25 g3
23 3= ElS 3 N 2
28 &g 5 3 EE ES
=3 55 l l g3 ~
~
l I .
i ' +
OanLanrbﬁuLUU Ly wpuny ws Y Bpwlywnnignud Yud 0w wpen {Yhuwlwenug )
wwnppuwunJwédnegneip dEpuwbnpngnud wuwhulgmn

VY. Upwpd qnijph nuuwljupgiui uvjubdwi

Qnyph Junwuwnpuwihtt quwhwwndwt htn juyyws gnpswunnypp hpuwjwbwgdnmd b pun dbpnpulut
gnignidubiph, npnlip hwuwnwngly bt Ywpuunpuyhtt quwhwndw dkpnjuljut gnignudubpp hwunwnbnt dwuh
22, Yuwpwdupnipjubt wopbpbp wiowpd gqnuyph junwuwnph ywhnwlwt yndhnbkh 23.06.2003p. rphy 215-U
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hpwdwiny: Snypp' dwubwynpuwbu okupkpp b ohtmipnititbpp hwinpuwind B punupuwohiwfu
gnpéniibinipjul wpynitp, npnup hpwjuwbwgynud Eu Supunuwpuybnwrhttwpupuljut twppwgduwhtt hwuwnw-
pnetnh hwdwdwy:

Zhknbwpwp gqnuyph quuwhwwnnidp widhpwybu wntgynid b twpjuwgduyghtt thwunwpnptinh hhdwt Jpu
okiptinh b ohinipniuubph Yntunpniljnhy junnigusph hbnnwgnundw htwn:

«2unupwohtinipjult dwupht» 22 opkuph phy 17 hnnjuény vwhdwidnud k, np punupwohtwlub
gnpéntubinipinit hpwjwbwgubint hwdwp hhdp Eu hwinhuwinid fupunupuybnwshttwpupuljut twhiugswyht
thwunwpnpbpp [2]: Unyt hnnpwép uvwhdwinid £, np hwunwndwsd pwnupuwohttmut  thwuwnwpnpbph
wuwhwbetubph Ywuwpnudp wwpuwnhp b punupuwohtiwlwb gnpémiubmipjut unmipkiunttph hwdwp, n
huwunwndws pwnupuohttmjutt hwunwpyptpp hhdp i Swnwmd  punupwohtiwljut  gnpéniubnipjuit
Jtpwhulnnnipjuit b Jhdkh hwpgiph nsdwt hwdwp: Hpuignyd, duvbwdnpuybu fupunupuybnwhwnw-
Jugduyhtt wmpwowunpuipny uvwhdwiynid b twl oLup -phunipniiubiph gnpéwntwljut tpwwlnipniip:

Uunpunupiuny junpuuunpuhtt quuwhwndwt dbpnpuljut gnignidubkphtts hwpl b k), np obkup-
ohtnipniuubph wupthwl nwpwsputnh quuhwnnidp wetsynid £ upw 1 U2 jud 1 jud wpdtiph npnpdwt htwn, npp
yuyUwtwynpJws L Jbpphtthu dh owpp hwwnljuihoutpny: Ypwbg pyht bt wwwnluwinid ohunipnitubph
gnpéuntwlwl tpwbwlnipnibp, tkpphtt dwljkpbup, pupdpnipnitp, nknunpnipmnibp /pun gninhwljutnipjuiy/,
Untunpnijnhy Yunnigqusépp, hwplujunipmitp,  Juwudwdnipyniip, pun jupnigdwb Junbunippubt
dwpdwsnipniup, wjupunjusdnipjub wunhgwip:

Chumipjniuitph Yntunpnijunhy junnigusph punlugnighs dwu b juqunid twpwspp wwpthwlng
yniph htn juydws vwhdwinudubpp:

Puquuptwlupub puulth okuptnh ptwjupuibpnh quwhwndwt 1pd wpdtputipp vwhdwidnid ki [3].

e hpjuppbuintyw ohtimpinitubph hwdwp® 230 hwgq. npud.
e pupk ohimipiniukph hwdwnp' 250 hwq. npud:

U juwuwlgnipjudp hwpl b gk, np dhuy dhwdny] Gpuppbnniyju wwuwwnbpny shtnipnitubp
hpwjwiwgynd &t hwqunpby: Fpwbg hpujubugnidp  hhdbwlwinmd  twpuwsduws b bk bwjulhtnd
hugniunphw) unpnpuyuil) b tpupptnntyu hhdtwljdwhpny wwikjughtt shtwpwpnipudp: Zupl b wk), np
ubpuynudu  hhdtwlwind  jhpunynud  E Yndphtiwgws  wwwppbpulp, npunbn  Epuppbuntyu Ydwjuph
dhottwhwindwsh wuwnbpp jguowpynid Eu ninhy duh vwpqwsph pupbpny: Zknbwpwp twdwb Yndphttugus
nwppbpulh phypmd 1pd wpdbpubph swithnpnopstutph Yhpwenudp sh twppwnbudws: bull pupk wuwnbpng
ohtnipnitubph vwhdwinidp hhdbwlwind Jepupkpmd b Yntunpnijnhy nbuwjnhg dhtish hhig hwpluih
Ypnn wunkpny Upnhu pwpjuspny hpujutugyws phwljkih pklptpht:

Uuhwunwlub phwljkih mubkph, wyghnbwlubph b npubg hg ohtnipinitubph quwhwwndwt 1d® wpdtpubpp
uwhdwiynud b hhdtwljuwnd [3]°

e puquuik ohimpnibtkph hwdwp® 95 hwq. gpuad.
e wunidhg ohinipnibitipnh hwdwp® 85 hwq. npud.
¢ hpjuppbuniyuw ywuwnbkpny shunipmnituttiph hwdwp 65 hwq. gpuaud:
Zhdtwuwind  unyt  vwhdwinudng  quwhwunymd  Ei twb  wpwdhtt juiqhwsd hwuwpuljulub
wowtwlnipjut ohintpinitittiph 1fud wpdbpubpp, npuntn vwhdwdws k [3]°
e puquunk ohtumpnibtiph hwdwp® 147 hwgq. npud.
o wnibhg ohunipimitiibiph hwdwp® 127 hwgq. npud.
¢ bhpjupepbuniyuw wwnbkpny shuntpnitttph hwdwp® 100 hwg. gpud:

bPusytu kg, shttwpwpnipjut Uk hhdtwlwiunud Yhpundnud b Yndphtwgus wwppbpuljp, npunbn
hhdttwjut Yntunpnijnhy Juonigyuspp hwbnhuwinid b Epuppbnniyu Ydwppp, nph dhotwhwndush
wuunbpp (guowupymd B ninhn dth tmwpuwsph pupbkpny: Cwwn phypbpnmd npujbu (guowpyny Wynip Yhpunynud
kb twl phnntyw pinlubpp jud wy ynpbp:

Zunljuowluit wjt k np wthwunwlwb puwlbh wubkph, wgbnbbph, ngpuwug Yhg shunipniuubph,
htywtu bwlb wpwbdht juwiquws hwuwpwluijwi wihwlmpjut shunmpnibtbph phypmd 143 wpdbtpubpp
vwhdwbdwb by wnwbdtwgyt) £ pupbph mbuwlp’ puquin b nnid: dkpohiubphu dhwynpubph wpdtpubpp
npnotijhu hwoydh sh wnuyl) shunmipniiubph wuunbph Yntunpnijnhy] juenigyusph wnwiudbwhwnlnipniip:
‘Uoklip, np puquuip hhdtwjuinid Yhpwoynid E dhnhu whyh swpduwspnid, hulj winidh pupkpp, hyybu tplkg,
pugh Upnhu whwh pwpjusptphg Yupny kb hpundl) bwb npyku huptwypnn, jgupwpynny bnip” ninhn duh
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wnuwpywsph pupbpny: Ujuhwjn k, np wju phypnud jguowpdwt hwdwp puph nbuwlp towbwlnipmnit sniih:
Zbknbwpwp puph nbuwlp whnt ghypnud withpuwdbsnnipmit B wowewiinid hunwljlgul) twl Yhpundus
suipnJuspubinh nhwp jud swwhnpnohsubpp hwdwpl Yndphttwgdus nmwppipulh Jhwdnph wpdtpny]’ wnwyk) bhu
hwuwpuljuljut ywtwlnipjub shintpnitutph quuhwndwt nhypnid, tpp hwynpubph wpdbputipnud wnljw b
qquiih quuyghtt nuppbpnipniittp:

bty Jhpupkpnud E wpununpuljub okuptph quuhwndwip, wyw 1d® wpdbipubph nwhdwiunudp wnipydt) k
punh b Epjuppbnntyw shtinipniuubph hwdwp dky dhwynph mmwl), wnwbg puph b ppu mkuwlh wnwdbwgdwi:
Ujt hwinhuwtinud £ hhdttwnp dninkgnid, pmtth np yEpnhhojuihg qupg E nuntunid, np pninp nwypbpnid pupkpp
nwpuwwnbuwlnudp sh wppupugynud: dbpnhhojwihg wljthuyn k, np quwhwwndwb gnpépupugnid guuljugus
dhuwnph puunpmpniip wwhwignid £ wnwbdiwhwnntly dnunbgnid, npp htwpwynp E hpuwubwgity
dhwynpubph hhduwdnp, dynil, hunwlbgqus nuwuwlupgdwi ghwypnid’ hwoyyh wnbbing twb Jkpeohtbphu
Yntunpnijnhy junnigjuspp:

T'PAJJOCTPOUMTEJBHBIE OCOBEHHOCTHU OIIEHKHA HEJIBUKUMOCTHU B PECITIYBJIMKE APMEHMUS
Camsejsin D.A.
Epesanckuii 2ocyoapcmeennulil yHugepcumem apxumeKmypul 4 CIpoumeibcmed

Kiro4yeBsble c10Ba: HEABIKUMOCTb, OIIEHKA HEIBMKMUMOCTH, KaJaCcTPOBasi OI[EHKA, CTPOUTEIBHBIE 3JIEMEHTH U KOHCTPYKIIUH,
Kiaccu(UKaIus 31aHUI U COOPYIKEHHI, OCHOBHBIC KOHCTPYKTHUBHBIC 3JICMEHTHI 3[aHUI

AHHOTALUA

B cratbe paccMaTpHBalOTCsl 3ala4M OLIEHKH CTOMMOCTH HEJIBHKMMOCTH. B 4aCTHOCTH, OrOBapHBaeTCs BOIPOC O TOM, YTO
Ha OIEHKY HEIBI)KUMOCTH MOXET OKa3aTb OOibIIOoe  BIMSHME HMHGOpPMAIHUid O  PEAIBHOM  TEXHHYECKOM
COCTOSIHMM 00beKTa HeABHXUMOCTH . [109TOMYy 0COOEHHOCTH KOHCTPYKTUBHBIX PEILEHUI UrPAOT OOJNBIIYIO POJIb B KOHTEKCTE
OLICHKU PBIHOYHOM CTOMMOCTH HEJIBUKUMOCTH.

VIMEeHHO mMo3TOMY B JEHCTBYIOIIMX 3aKOHOAATEJIBbHBIX 0a30BBIX HMCXOJIHBIX JaHHBIX aKTyalbHa TI'MOKas, 4YeTkas W
o0ocHOBaHHAs KiacCH(UKaIHs.

URBAN DEVELOPMENT PECULARITIES OF REAL ESTATE APPRAISAL IN THE REPUBLIC
OF ARMENIA
H.A. Samvelyan
Yerevan State University of Architecture and Construction

Keywords: real estate, real estate appraisal, property cadastral valuation, engineering elements and constructions, functional
classification of buildings and edifices, basic construction elements of buildings

SUMMARY

Various aspects of the property cadastral valuation are discussed. Particularly, interpretations are given on factual
technical state of the object that has immense influence on the real estate appraisal. Therefore, the constructive structure can also
greatly influence the market value of the real estate. That is why, flexible, exact and well-grounded classification is crucial in
the current legislative benchmark database.
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PECTABPAIIUSA U BOCCTAHOBJIEHUE KOMIIVIEKCA JIASAPEBCKOI'O MHCTUTYTA B
I' MOCKBE 1 EI'O OCOBEHHOCTH

MapTupocsaun P.M.

Epesanckuii 2ocyoapcmeennulil yHugepcumem apxumexnypbl U CMpoumenscmed

KiioueBble cioBa: mpenBapuTenbHas, MOATOTOBUTENbHAsT M OCHOBHAS DPECTAaBpAlMK; NPHHIMI (YHKIMOHAIHHOTO
MIPUCTIOCOOJICHNUS; IPHHLUI O0bEIMHEHUS; MPUHIMIT MApAUICIIbHOCTH; IPUHIUI TEXHOJIOTWYHOCTH; MPHUHIUII COUYETaHNUS;
MI00YEPETHOCTD YCHICHHS (QYHIaMEHTa M OCHOBAHUS JKeJIe300€TOHOM

Pecmaspayus u pexoncmpyxyus komnaexca Jlasapescxkozo uncmumyma 6 2. Mockee nauanace c
HOO020MOBUMENLHBIX CIPOUMETbHBIX PabOm NO 21A8HOMY KOPHYCY U NPAGOMY (cedepHomy) ghauzenio.
Bo3snukna neobxooumocms ycmpaneHus pe3yiomamos cex pamee npogedeHHblX peMOHMHbIX pabom u

HEOOHOKPAMHBIX NEPENTAHUPOBOK, YXYOULAIOWUX NEPEOHAUANbHBIN U0 APXUMEKINYPHO20 U UCHOPUYECKO20
namamuuxa. [lompebosanocs npogederue NOBMOPHO20 HAMYPHO20 00CIE008AHUS 8CEX KOPNYCO8 U, 8
ocobennocmu, ux QyHoamenmos, 8 mom yucie. bvlnu Halloensl 2nemennsvl 0eKopos, UHmepbepsl U
NIGHUPOBKA CB00YAMBIX NAam, xapakmepHuix 30anusm Mockevt XVII 6.

Obwas nrowaos 3emaenonvsoanus cocmasisiem 0,832a. M3 nux noo 30anuem u coopysiceHuem Haxooamcs
4568,3 m°, 3axpeimuie cmosnku - 299,5 M 3amoueHnas niouaos cocmasisiem 2519,0 MZ,
oszenenenue - 0,12 za.

H3yuenue cocmoanus QyHoamenmos 21agH020 00Ma NOKA3AN0, YMO OH HYIHCOAEMCs 8 eCbMA CEPbe3HbIX
yeunenusix. C omotui yenvio 6binu 8bINOIHEHbl BDEMEHHbIe CTNEHKU 8 2DYHMAX U ObLIU OnpedeieHbl:

1. Bce Hazpysxu, Oeticmgyrowjue Ha HUX.

2. Coomnowenue onpoKuobl8auje2o MoMeHma K MOMEHmy COnpOMUGIAIOWENCs CUTbL.
3. Topuzommanvhas cuia, oeticmgyiouas Ha ynoamenm, O00HCHA ObIMb MeHbULE CONPOMUBTIOULENCS]
cuibl.

Tpu nposedenuu pecmadpayuoHHbIX pabom HaMU BbLOCIAIOMCA MPU CMAOUU. NPEeO8APUMENbHASA,
NOO02OMOBUMENbHAS U OCHOBHAA. JIUUHBIIL 6KIAO A8MOPA - CO30AHUE HAYUHBIX NPUHYUNOS, NO38OAIOUUX
obecneuums 8blCOKOe Ka4ecmeao pecmaspayuoHHbX pabom: NpUcnocoOnIeHus, nepuoOUdHOCb,
06veduHenUe, NapaLielbHOCMb, MEXHOI0SUUHOCHb, COYeManHue KOHCMPYKMUBHO20 BMelamenbCcmed

Hwxe npuBomstcs cemb chOpMyIHPOBaHHBIX HAaMH IPHHLUIIOB, ITO3BOJISIONIMX OOECIICUYUTh BBICOKOE KayeCTBO
IPOBEJICHUS]  KOMIUICKCA  PECTaBPALMOHHBIX pabOT  HCTOPUKO-apXUTEKTYpHBIX NaMATHUKOB. [IpexnctaBisercs
KHaCCI/I(bI/IKaI_II/Iﬂ OTUX MPUHIUIIOB:

IIpunuun  GpyHKNMOHANHLHOIO NPUCHOCO0JeHHsl. OTOT NPUHIUN MNPUMEHSJICS Ha IEpBbIX HJTamax
pecTaBpaloOHHOTO Ipoliecca. Mcmomp3oBaHHWEe STOTO MNPHHIMIIA NPH pecTaBpaliy 3maHus ObiBIIero JlazapeBckoro
HHCTHTYTa O0OYCIIOBUIIO Pa3paboTKy MPOEKTa MPUCIOCOOTIEHHS ero K HOBOMY ()YHKIMOHAIBLHOMY Ha3HAUCHHUIO, BKIIIOUAs
pecTaBpaniio  TIOMHMO aJMHHUCTPATHUBHBIX ITIOMEIIEHHUH, TakXke OMOMMOTEKy, My3ei, KOHIEPTHBIH 3al M JIpyrHe
ClTy>KeOHbIC TOMEIIEHHUS.

Hpunuun  nepuoauyHoctu. CornacHO 3TOMy MPUHLOMIYY YYUTHIBaJach HEOOXOJUMOCTh OOOCHOBAaHHOTO
YCTaHOBJIEHHS KOHKPETHOTO MCXOHOTO IIEPHO/ia 3aCTPOMKH, KOTOpas ObliIa OJBEPTHYTa pecTaBpalyy.

Hpusuun o0beaMHeHNsA. DTOT MPUHIMII HAXOJUTCS B TECHOM CBS3M C MpPEAbLIyIIMM NpuHOUNoM. OH JoITycKaeT
0o0beMHEHHE B OJHOM OOBEKTE OTHIENBHBIX CTPOCHHH, PECTaBPHUPYEMBIX II0 COCTOSHHUIO Ha pPa3IHUYHBIC IEPHOJBI
HCXOJTHOTO CTPOUTEIILCTBA.

Tak, maHHBIC O pecTaBpHUpyeMOM OOBEKTe ObLIM IEepBOHAYalbHO M3BecTHHI, HaumHasg ¢ XVIII Beka. Oxpnaxo
UCXOJHOM nator Obutk mpuHATHI 1814-1840 rr., HOCKONBKY 3[aHUE B CTUJIC aMITUp HauOoJiee MMOJHO OTBevYaeT ‘“‘o0pazy”
JlazapeBckoro MHCTUTYTa. B TO ke BpeMms mpoBeneHue o TpeboBaHuio 3aka3zunka (P.M. MapTupocsHa npu copeicTBUr
I''l.Tancrsna CY-31tp.EpMnpomcTpoii) MOBTOPHOTO HATypHOTO OOCHIENOBAaHMS JBYXITaXKHOTO IPABOTO KpblIa J0Ma
MI03BOJIMJIO OOHAPYKUTH JIEMEHTHl IEKOpa, MHTEphep M IUIAHWPOBKY CBOMYATHIX NAJaT, XapakTepHbIe I eme Oolee
pannero nieprona XVII B. 3HaunTenpHas apXUTEKTypHAs [IEHHOCTh YKa3aHHOM 4acTH 3[aHMS Jajla BCE OCHOBAHHUSA IS €€
pecraBpanuu B ctiiie apxuTektypsl X VII B. Ha 3ToM mpumepe nposiBuIICs NpUHIUT napauieibHocTh. OcoOeHHOE MECTO B
3TOM MpoIECcCe YACIUIOCh YCUIEHUIO CBOIOB nanar nepuojaa XVII B.
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HEI/IHEI/IH napauieJbHOCTH. CyIJ.IHOCTL OTOr0 NpUHIHIIA 3aKIH0YaCcTCA B HCO6XOZ[I/IMOCTI/I BECHHUA IMPOCKTHBIX,

CTPOHUTENBHBIX U HAyYHO-PECTABPALIMOHHBIX PA0OT C ONEpaTUBHLIM UCIOIb30BaHHEM HOBOI MHbOpMaLUU. DTOT NPUHIUI
XapaKkTepHu3yeT Takke OJHY M3 0COOEHHOCTEll HayuyHO-pecTaBpallHOHHBIX padoT: 10 Mepe MX pa3BEpTHIBAHMS CTPOUTEIH
Bce B OOJIBIICH CTENICHU CTAHOBSATCS AKTUBHBIMH yYaCTHHKAMH TBOPUYECKOTO Tpoliecca. Tak MpU COBMECTHOM paboTe Ha
obbekTe JlazapeBckoro aHcamOis NPOSKTHPOBIIMKAMH M CTPOMUTENSIMH B KOPOTKHHA CPOK OBUI HOATOTOBJIEH IPOEKT
BOCCO3aHMS, [I0 KOTOPOMY BBIIIOJHEHA JICCTHHIA MEXKIY LEHTPAIBHBIM KOPITYCOM 3[aHHS U €T IIPABBIM KPBUIOM.

CTpOI/ITeJ'II/I SBJIAJINCh AKTUBHBIMU Y4YaCTHUKaMU TBOPYCCKOI'0O IIpomecca M pealu3alluu Apyroro npuHOUIIA -
TEXHOJIOTUIHOCTH.

IIpuHUMN TeXHOJOrHYHOCTH. Bxiroyaer TpeOoBaHHE 1O 00ECHEYEHHIO BO3MOKHOCTH PAlMOHATIBGHOTO BEACHHUS
paboT B 3aMKHYTOM 00BeMe, Ha CTECHEHHOI IUIOMmaaKe, ¢ obecrieYeHHeM COXPaHHOCTH apXUTEKTYPHBIX M CTPOUTETBEHBIX

3IIEMEHTOB, TOCTaBICHHBIX HA KOHCEPBAIMIO. DTOT NPUHIUI IPEIONPEeIeIHI aKTHBHOE YIaCTHE MOAPSAHON CTPONTEIBHOI
OpraHu3aluy cTpoutessHoro ynpasienus CY-31 Tpecta EpnpoMcTpoil B apXUTEKTYPHO-CTPOUTEIBHOM IPOSKTUPOBAHUU
pecTaBpHpyeMOro 0ObeKTa.

Hpunuun coyeranusi. B pesymprare ydera 3TOTO NMPHHIMIIA B PECTaBPHPYEMOM OOBEKTE HCIIOIB30BANIICH KaKk
HepBOHAYANBHBIC TUIAHUPOBOYHBIC PEUICHHS ¥ HICHTHYHBIC MCXOTHOMY IIEPHOLY MaTephanbl ¥ H3JENUs, TaK H
CoBpeMeHHBIE. VX COOTHOIIGHHE OIpEENMIOCh Ha OCHOBE APXHUTEKTYyPHO-CTPOHTENBHBIX, HKCIUTYyaTalHOHHBIX H
HKOHOMUYECKHX TpeOOBaHMUIl 3aKa3uuKa K peCTaBpUPyeMOMY OOBEKTY.

VYKa3aHHBIH IPHHIUI, B 9aCTHOCTH, MOXET OBITh IMPHMEHEH IPH BHIOOpPE MaTepHalioB JUI BHYTPEHHEH OTAenKn
31aHUd B TE€X ClIydasax, KorJa HGO6XOI[I/IMO 00ecreunTh COXpaHCHUE CTWJIA KOHKPETHOI'0 BEKa, IPH HCIOJIb30BaAaHUH
COBPEMEHHBIX MaTEPHUAJIOB.

Peanuzarnus 3Toro npuHIMIa 00yCIOBINBAET HEOOXOIUMOCTh COBMECTHOH PaOOThI BCEX YYACTHUKOB PECTABPALIUU B
COIJIacOBaHUM MHOTHMX BOIIPOCOB, B TOM YHUCJIE MaTEPUAILHOTO 00eCIIeueHuUsL.

XapakTepHBIM TpHMepoM (TIpH PEeKOHCTPYKUIHH JlazapeBCKOro aHCaMOns) SBIAETCS CO3[aHHE OTAETOYHOTO
MaTepHana — HCKYCCTBEHHOTO MpaMopa, WAEHTUYHOro NpuMeHsBIIeMycsi Oomee 150 ner Hasan. bwulo HaiineHo
MeCTOpoXkieHHe rumnca (ApxaHrenbckas obmacTs). OOpasIbl CHIPbS HCCIENOBAINCH CICNHANUCTaMH JIeHHHTpaIcKoro
Opmuraxka u Mucruryra O6meit u Heopranudeckoit Xumun AH Apmsackoit CCP, B pesynbrate uero Obu1a paspaborana
TEXHOJIOTHS H3TOTOBIEHHS HCKYCCTBEHHOTO MpaMopa ¢ HeOOXOIMMBIMHU TEeKOPATUBHBIMHU CBOHCTBAMH.

IpuHIMI KOHCTPYKTHBHOIO BMemaTebcTBa OO0OCHOBAH TEM, YTO PECTABPAIHs HE MOXKET OCYIIECTBIATHCS 6e3
PEKOHCTPYKIIMU OTHEIbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB, a MHOTZA M Hecylleil wactu 3paHus. ITosToMy mpoBeneHHas
PEKOHCTPYKIIHS O BO3MOXKHOCTH MHHIMAJBHO OTpa3miIach Ha BHEITHEM OONHKe HIIM HHTepbepe 31aHus.

Hanpumep, npu pexoHcTpykuuu JlazapeBckoro ancamOuisi JAEpeBSHHBIC TOKPHITHUS ObUIM 3aMEHEHBI Ha
Kele300eTOHHBIE.

“)Ku3HeHHBIH UK’ 00BEKTOB, UMEIOIIMX HCTOPHYECKYIO, XYI0KECTBEHHYIO H apPXUTEKTYPHYIO [IEHHOCTh, MOXET
OBITH IPOJUIEH 3a CUET X PEKOHCTPYKIMH WIIM PECTABPALMY IIPU pean3allii HOBBIX KallUTaJIbHbBIX BIOKEHUH. TeM caMbiM
OCYIIECTBIIACTCS BTOPUYHBIA HHBECTUIIMOHHBIN UK 0OBEKTa B paMKax pa3BepHYTOr0 HHBECTUIIMOHHOTO IIUKJIA.

B TO e Bpemsi NMpUHIMUIBI o0eclieueHHs KayecTB pabOT B CHCTEME PEKOHCTPYKIMH/PECTaBpaluu O0ObEKTa, IO
Hayaja pecTaBpallMOHHBIX paboT He OblIM pa3paboTaHbl. ITO 00YCIOBHIO HEOOXOAMMOCTD MPOBEACHUS B IpeyIaraeMoit
pabore 00OCHOBaHMSI KayecTBa BO BTOPUYHOM HMHBECTUIIMOHHOM IMKJIE Ha OCHOBE OOOOIICHWs TNPOBEACHHBIX HAMHU
HCCIIEJOBAHUM.

OcHOBa Hay4HOH pecTaBpaly, KaK H3BECTHO, — COXPAHEHHE HETPOHYTHIMHU HNOAJIMHHUKOB M OCBOOOXICHHE HX OT
NO3JHEHIINX HacloeHMH. PecTaBpanus NaMATHUKOB apXMTEKTypbl BKIIOYAET TAaK)KE€ BOCCTAHOBJIEHHE YTPAadeHHBIX
3JIEMEHTOB apXUTEKTYPHOTO aHCaMOJIst, YTO CIIOCOOCTBYET COXPAHEHHMIO HCTOPUKO-apPXUTEKTYPHBIX KayecTB 00BEKTa, €ro
(YHKIIMOHUPOBAHUIO B IEPBOHAYATILHOM BHUJIE.

IIpu mpoBeneHMHM pecTaBpalMOHHBIX pabOT HaMM BBIIENAIOTCS TPH CTAAMM PabOT: TpenBapuTesbHas,
MIOJIrOTOBUTEJIbHASI U OCHOBHASI.

B npenBapuTenbHyIo cTanIo BOILIH:

Pa3paboTka OCHOBHON KOHLIENIMU PECTaBPALUK IO COXPAHEHHIO MCTOPUKO-apXUTEKTYPHBIX KadecTB IPH YCTAHOBICHUU
HOBOTO ()yHKIIMOHAJILHOT'O HAa3HAYCHUS OOBEKTa.

W3ydeHne apXuBHBIX U IPYTUX JOKYMEHTOB, IPOBEICHUE HATYPHOTO 00CIEI0BaHUS OOBEKTA.

CocTaBneHne 37aHHMS Ha IPOEKTHPOBAHHE C Pa3pabOTKONW OXPaHHBIX MEPONPHATHI IO COXPAaHEHHI0 HCTOPUKO-
ApXUTEKTYPHBIX Ka4eCTB 00BEKTa.

Pa3paboTka NpeaBapUTEILHOTO BapHaHTa IPOEKTa PECTaBpallMd OOBEKTAa C OIpENCNICHHEM METOIOB KOHCEPBAIMU
COXpaHAEMBIX aPXUTEKTYPHBIX U CTPOHUTEIILHBIX 3JIEMEHTOB.

IloaroroBurenpHast CTa s HAy4HO-PECTaBPALMOHHBIX paboT BKIIOYaa:

OcBobosxaeHne 00beKTa OT IMO3JAHEHIINX HAcJIOCHHMH ¢ 0OecredeHHEeM KOHCEpBAllMM COXPAHAEMBIX apXUTEKTYpHBIX H
CTPOUTEIBHBIX JIEMEHTOB,
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IToBTOpHOE HaTypHOE 0OCIEeOBAaHHE OOBEKTA TIOCIIE €0 OCBOOOK/ICHUS OT MO3IHEHIIIMX HACTIOCHHH,

VYTouHEHHe MMPeABaPUTEIFHOTO BapHAHTa PECTaBPAIMK IO Pe3yJIbTaTaM MOBTOPHOTO HATYPHOTO 00CIeJOBaHMUS O0BEKTa.
Haubonpmmii 00beM paboT MPUXOJUTCS HAa OCHOBHYIO 4acTh HAYYHOH pecTaBpaluy, B KOTOPYIO JOJKHBI BXOIUTS:
PexoHCTpyKIMst 00BbEKTa, B TOM 4HCIIE pa3paboTKa HECYNIMX IEMEHTOB 3[JaHUs, 3aMEHAa HOBBIMH, YCHJIEHHE OCTAIbHBIX
KOHCTPYKIUH.

BoccTanoBnenre 4acTHYHO M3HOIIEHHBIX APXUTCKTYPHBIX 3JICMCHTOB 3JIaHUsA, 4 TAK)KEC OCYHICCTBIICHUE TaK Ha3bIBACMBIX
MOIEPKUBAIOIINX PA0OT, 00ECIICUNBAIOIINX COXPAHEHNE CBOMCTB yKa3aHHBIX DJIEMEHTOB.

IIpoBeieHHE PECTAaBPAILMOHHBIX OTACTOYHBIX pPabOT C BOCCTAHOBICHHUEM YTPAYCHHBIX DIEMEHTOB apXHTEKTYypPHOTO
aHcaMOIIs.

IpucnocobieHrne 00beKTa K 3aJaHHBIM YCIIOBUSM M K HOBOMY (DYHKIIMOHATIBHOMY Ha3HAYCHHIO.

EcrecTBeHHO, YTO PACCMOTPEHHOE COJEPIKaHNe HAyIHO-PECTaBPAIIMOHHBIX pabOT OTHOCHTCS TOJNBKO K YHHKAJIbHBIM
o0bexTaM. 13 mpuBeJeHHBIX JaHHBIX BUHO, YTO IPOLECC PEKOHCTPYKINHN 00BEKTA SBIISETCS] COCTABHOM 4acThbI0 OCHOBHOM
CTaJIMM PECTaBPALMOHHBIX paboT. Ho, C JApyroil CTOPOHBI, PEKOHCTPYKIHS OOBEKTa MOXKET OBITh OTACIBHBIM,
CaMOCTOSITENTBHBIM ~ TPOIlecCOM. [109TOMy BOMPOCHI KauecTBa HEMOCPEACTBEHHO TMpPU PEKOHCTPYKIHMH O0BEKTa
paccMaTpUBAIOTCS OTICIBHO.

OcyniecTBIeHHE CTPOUTENFHO-MOHT)XHBIX U JPYTHX paboT IMpH pecTaBpaliy MMeeT CBOIO cneluduky. B mepsyio
oYepesib, ITO-KAuecTBO paboT, KOTOPOE OICHUBACTCS HE MO COOTBETCTBHIO C TPEOOBAHHUSIMU HOPM, 3aJOKCHHBIMU B
IpoeKTe, a B OOJBIICH CTENEHH KPUTEPUEM: NOCTUTHYT (WJIM He JOCTHTHYT) 3alaHHBIA ypoBeHb KadecTBa. [Ipomykims
CYMTAETCS HEKaYeCTBEHHOM NPH JIFO00H CTENEHN OTKJIIOHEHHS YPOBHS KauecTBa OT MPOCKTHOTO.

Iocne 3aBepleHHs] HayYHO-PECTABPALMOHHBIX PA0OT B 00s3aTENPHOM MOPSAKE YCTaHABIMBACTCS OXPAaHHBIH
pexuM, O0ECIEeUHBAIONIMI COXPAHEHHE BOCCTAaHOBIEHHBIX HCTOPHKO-apXUTEKTYpPHBIX KaueCTB OOBEKTa, ONpeNeNeHBI
MEPHOTUYHOCTD U COJICPIKAHHUE IKCILTYaTAlIMOHHBIX U PEMOHTHBIX padoT.

Kommuieke 3panuii 6biBuiero JlazapeBckoro MHCTUTYTa B I'. MockBe ObUT OTKPHIT B 1815 r. CTpoutenbHble paboTh
ObuTH HavaTh! emte B 1813 1.

['maBHBIN KOpIyC MMEET BBICOKHH I[OKOJBHBIN 3TaX, a MHPOKas KaMEHHasl JJECTHUIIA KPAaCHBO 3aBEpIIAeT TTIaBHBIN
(haca] IECTHKOJIIOHHON BBICTYIIAIOIIEH 4acTH HOHWYECKOro opaepa. CTPOUTENbCTBO IIIaBHOTO 3/1aHMS U IBYX (uresel B
ApPMSIHCKOM TIepeyiIke OKOHYATEIFHO 3aBEePIICHO, U OHU CIIaHBI B dKCIUTyaTarnuio B 1823r.

IlepBoHAaYaNBEHO MEPEyIOK UMEHOBAICS APTaMOHOBCKUM, 110 UIMEHU TOCYAapPCTBEHHOTO JiesTels 00osipiHa ApTaMoHa
CepreeBnua MarBeeBa, ero npaBHykoM ObiT Tpad Hukomait [TerpoBnu PymsiHIeB - cbIH TeHepana ¢enpaMapimana [lerpa
AnekceeBuya PymsiHneBa - 3agyHalickoro.

B nanbneiimem onun u3 llepumansHoB kymui B 1735 1. y HacienHukoB ApramMoHa MarBeeBa 3eMeNbHBIN y4acTOK
1 JIOM, a Y HHUX, C KAMCHHBIMHU H JICPEBSIHHBIME CTPOCHHUSAMH, ipuoOpen B 1758 r. Jlazaps HazapoBuu Jlazapes.

Crapumit n3 ceiHoBeil JlazapeBbix MBan (OBanec), mepeexaBmmii B cepeanHe 60-pix rr. XVIII  cronerust B
IetepOypr, 0OpaTHIICs K BIACTSAM 3a pa3pelIeHHEM O CTPOUTENLCTBE apMSHCKUX 1iepkBel B Mockse u [letepOypre. B 1770
r. Obl1 OOBsBIEH yKa3 00 OTBOJE MECT AJsl CTPOSHMs apMsSHCKHX lepkBeil. Mx coopyxenue M.JI. JlazapeBbiM ObLIO
MIOPYYEHO U3BECTHOMY apXUTEKTOpy DenbTeHy.

ApMsiHCKasl 1IEpKOBb IO €ro MpoekTy B MockBe Oblia moctpoeHa B 1779 r. BOJIM3M C NpaBOCIaBHOM IIEPKBU CB.
Uynorsopua Hukomnas.

C 3TOro BpeMeHH yNHIa cTaja Ha3blBaTbcs ApMsHcKoW. OnHako, Oojiee MIMPOKYIO HM3BECTHOCTh OHA MOJIy4dMIIa
6naronaps JlazapeBCKOMY MHCTHTYTY BOCTOYHBIX SI3BIKOB, KOTOPBI OCHOBaJI ()aKTHYECKU MJIaJIINIl U3 4eThIpex OpaTheB
JlazapeBbix — Exum (OBakum) Jlazapes.

[lonroToBKa K CTPOUTENHCTBY Hadanachk 3a HECKOJIBKO J1eT 10 OtedecTBenHoi Boitabr 1812 .

B 1810 r. mpoext 31aHUs ObLT 3aBEPLICH M YTBEPXKAEH KOMHCCHEW 1O cTpoeHusM. OnHaKO BOEHHbBIE JEHCTBHA
IIpepBaJI HOATOTOBUTENIbHbBIE PAOOTHI.

K crpourensctBy npuctynwim B Hauvane 1813 r. Kommieke cocrout u3 rimaBHoro goma (1), IBYX3TakHOTO Ha
IIOKOJIFHOM 3Ta)k€é ¢ 6-M KOJOHHBIM IOPTHUKOM, TocTpoeHHBIM B 1815-1823 rr. JleBoro (2) m IlpaBoro (3) xpruibeB
JBYX3TaKHBIX KOpIycoB mocTpoiiku 1817-1823rr., manat XVII cronerus, Bomeamux B 00beM NPaBOro KpbLIa, rapaxa
(OBIBIIME KOHIONIHU), IOCTPOSHHOTO B 1-0i moyoBuHe XIX cronerus. M3 HuUX ofHa 4acTh ObLIa MOYTH TOTOBa B 1814r.
Tam, rae ObUT cTapblii KAMEHHBIH JOM TpeaKoB Jla3apeBbIX, HBIHE BXOJASANIMN B TPABOE KPBLIO, MPOBOMINCE yueOHbIC
3aHATHA I apMAHCKUX JieTell. B nanpheiimem B Havane 1840-pIx IT. (huresst ObUIM COSTMHEHBI C TJIABHBIM KOPITYCOM.

IMocne nByx peBomonmii B Poccun JlazapeBCkuilt HHCTUTYT NpeKpaTui ydeOHble 3aHsAThs. 3manue B 1953r Obuio
nepenano Mucturyty BocroxoBenenus. [Tocne gonrux et BeeHUs MeperoBopoB, cpencrBamu [IpaBurenscTBa ApMeHUH,
yAanoch NpHUCIOcoOUTh >kmio gom 1o ynuue JKnanoBa, HbeiHe PoxpectBenckas 12 u mepenats HHetutyty
Bocrokosenenusst AH CCCP, a Tot, B cBOW ouepelib, 0CBOOO MM 3aHue Jla3apeBCKOro HHCTUTYTA | miepeaai PecryOmuke
Apmenusi.
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B 1967r. MocropcoBer cBOMM peieHHeM OT 14 ceHTsOps 3a Ne 37/42 Bepuyn Jlazapeckuii uHcTUTYT COBETY
MunnctpoB ApMsHcKoi PecrryOuuixu.

TpeboBajoch OuY€Hb BHUMATEIFHOE M TIIATEIBHOE W3YYEHHE COCTOSHHUS BCEro KOMIUIEKCa COOPYXKEHU,
KOMMYHHUKAaIUH 1 6J1aroycTpoicTBa.

Tonbko B 1976r. CoBeT MUHHUCTPOB APMEHHMH CBOMM PELIEHHEM YTBEPIMJI MPOSKTHO-CMETHYIO JOKYMEHTAIHIO
CTOMMOCTBIO 1236.8 ThIC. pyOuIcii.

I'maBHBIM IIPOEKTHPOBIIMKOM ObLI Ha3zHaueH ApPMIPOMIPOEKT (qupekrtop Mapk I'puropsH), a cyOHOApSIUNKOM
oputa 13-ast MacTepckast MocnpoekTa (pykoBogutens B.S. Jlubcon).

IToAroToBKa MPOEKTHO-CMETHOM NOKyMEHTalMM IJIMJIAacCh OYCHb JOIr0, HO 0e3 0COOCHHOH OTBETCTBEHHOCTH M
nobpocosecTHocTH. Ha OCHOBaHMH 3aaHMA U1 POEKTHPOBAHMSA, COCTABIEHHOI'O IO/l PYKOBOJICTBOM M yTBEPK/IEHHOTO
Tocrnpenom IIpaBurensctBa ApmeHnu B r.MockBe B 1974r., Obul pa3paboTaH TEXHHMYECKHH MPOCKT PEKOHCTPYKIINHU
KomIiekca. Ho 3TOT mpoeKkT HU3BEpr MCTOPUYECKUI apXUTEKTYPHBIN MaMATHUK /0 aJMAHHCTPAaTHBHOTO 3/aHus. TeMm He
MEHee 3TOT TEXHUIECKHI MPOEKT OBLIT yTBEepKIeH pacrnopsokeHreM [IpaBurensctBa Apmenun 3a Ne 23 ot 22 staBapst 1976r.
Ho B 31Ol cMeTe He NIpeayCMaTpHBAINCh CPEACTBA VIS MOJHOTO OOCIENOBaHHS COCTOSIHUS oObekra. Korma B pomm
3aKa3urKa ObUIO yTBEep)KIeHO Xo3siicTBeHHOe YmpasieHue l[IpaBuTenbcTBa ApMEHHH, yK€ IOSBHIACH BO3MOXKHOCTH
OpraHU30BaTh IMPaBHIbHBIM MPOLIECC NPOEKTUPOBAHUS U CTPOUTENBCTBA.

Hauany paboT mnpeniiecTBoBasM HaTypHblEe OOCIENOBaHHS BCEr0 KOMILIEKCAa COOpPY>KEHUH, NPOBEAEHHBIE 101
PYKOBOACTBOM MacTepckoit Ne 13.

PexoHCTpykuust 00bEKTa Hayajgach ¢ MOATOTOBUTENBHBIX PadOT IO IIaBHOMY Kopiycy u mpaBoMy (CeBepHoMy)
¢urento xomruiekca. Bo Bpemst npoBeneHHs 3THX paboT HEOOXOAUMO OBLIO YCTPAaHHUTh PE3yJbTaThl BCEX HPOBEICHHBIX
PEMOHTHBIX pabOT M HEOJHOKPATHBIX MEPEIUIAHMPOBOK KOMILICKCa, yXY/IIAONIIMX [IePBOHAYAIBHBIA BUJ apXUTEKTYPHOTO
NaMsTHHUKA, YTO MOTPeOOBAaJIO OT 3aKa34yMKa MPOBEICHUSI BTOPUYHOTO HaTYpHOTro 00cCIiieoBaHus 00beKTa ¢ QpyHIaMeHTaMu
BCeX KOPITyCOB B TOM YHCIIE.

B ycnoBusx ocBOOOXICHUS 3MaHUIl KOMIUIEKCAa OT MO3JHEHIIMX HAcIOCHUH, BCKPHITHA (YyHZaMEHTOB H
KOMMYHHMKAIHH, 00CIeJ0BaHUS COCTOSHHA AEPEBIHHBIX KOHCTPYKINH, HOBOE HapyKHOe 00CiIeloBaHNE TOJKHO ObIIO 1aTh
Gosee 0OBEKTUBHBIC JAHHBIE.

IIpu HOBOM 00OcCienOBaHMM KOMIUIEKCA B IpaBoM (ceBepHOM) duurese OblIM OOHAPYKEHBI 3JEMEHTHI JEKOpa,
WHTEPhEPHl W TUIAHMPOBKA CBOAYATHIX MayaT, XxapakTepHbx st X VII Beka. Dta mata moaTBepaWsach W MPU BCKPHITHH
¢bynnamenToB ¢uuresns: Obiia oOHapy>KeHa KilaJlka W3 KaMHEH, XapakTepHas JUIi KaMEHHBIX CTPOSHHMH TOW 3IOXH, a Ha
OTMETKE YyTh BBIIIE Bepxa (hyHIaMEHTa OKa3alloch, YTO NMPUMEHEHBI OONbIIeMepHbIe KUpNUUu co mramioMm “H”. Dtor
¢uurens okazaiucs TEM 3JaHUEM, KOTOPOE NPHHAIEKANIO O0IpUHY APTaMOHOBY, O YeM IOBOPUWJIOCH BHIIIE, U, KOTOPOE B
nanbHeieM npuodpen Mean (OBanec) Jlazapes, u nucrons30BaHo A7 OTKpBITHS JlazapeBckoro maCcTUTYTa B 1914-191571T.

B 1979-1987rr. ObulM TPOBEICHBI HAyYHO-HCCIEAOBATEILCKUE TPOSKTHBIE W CTPOUTEIbHBIC pabOThI IO
KOMILIeKCHOM pectaBpauuu I maBroro Jloma, JleBoro u [IpaBoro kpruibeB u rapaxa (ObIBIIME KOHIOIIHY).

O6mas mromane 3emienons3oBanust 0,83 ra. M3 HUX Mox 37aHWEM M COOPY)KEHUSIMHU HaXOISTCS 4568,3M2, noJ
3aKpBITOH cTosTHKOM 299,5 M? , 3aMOLIEHHAsI LIOIAb COoCTaBisieT 2519 M2, o3enenennas 0,12ra.

W xornma MBI TOBOPUM B HAIIMX TPyJax O BTOPHUYHOM OOCIEOBAHUM COCTOSIHHS BCEro KOMILIEKCa, HEOOXOIMMO
OTMETUTH, YTO “Mocropreorpect” u “Macrtepckas 13” u3-3a OTCYTCTBUS pabOUUX PYK JOJITO€ BPEeMs TSHYIH 3TOT BOIPOC.
[pummoce 3akazuuky (MaprupocsH P.M.) IM4HO BO3INIaBUTH 3TOT HPOLECC, MCHOJNB3YS, KOHEYHO, CHIIBI CTpPOHTENEH
Apmennu — ctpoutenpHoro ynpasierus Ne 31 tpecta Epnpomctpoit (INanctsn I'.111.) 1 BrIlIeHa3BaHHBIX OpraHU3aIHA.

Korza Bekpbly (yHIaMEHTBI CTEH MIPaBOro (Iurels, To 0Ka3aioch, YTO UX INIyOHHa 3a/10KeHus B cpenHeM 1,5-1,75
M U IpUMEHEHbI Oenble KaMHU NPaBHIbHOM (GOpPMBI, a BBl MEXIY KaMHIMHU 3aJeJIaHbl TIIMHOH, KOTOPBIE COXPAaHEHbI B
NepBOHAYAIBHON (popMe. 3HAYNT, TIOBBIIICHHS U TIOHKCHUS! BEPXHEH OTMETKH IPYHTOBBIX BOJI BECHOIO M B KOHIIE JIETHETO
Nepuo/ia He MOBJIHAIN Ha COCTOSHUE (YHIaMEHTOB.

Ho mo ocsiM cTeH ¢ ceBepHOW CTOPOHBI, T/Ie OCHOBAaHUS UMENH TIyOHHY 3amokeHus ot 3,5 1o 3,8M, Kak y mpaBoro
KpbUIa, TaK U y TJIaBHOTO KOpIyca, (QyHAaMEHThl ObUIM BBUIOXKEHBI yXe M3 0eroro OyTOBOro KaMHs Ha H3BECTKOBOM
pacTBope M OTHOCHIMCH yxke K Hauay XIX Beka. BenencrBue konebanuii BepXHEH OTMETKH IPYHTOBBIX BOJ B TEUCHHE
170 jer M3BECTKOBBII pacTBOP IMOJHOCTBIO OBUI CMBIT, M OCTalach IOYTH Cyxas Kiaaka. Ha creHax MOSBHIMCH 30HBI
OMACHBIX TPELIWH, CO3JaBaBIIMX aBapHiiHylo curyanuio. CpoyHO MOTpPeOOBAIOCH CO3IATh JONOJHHUTENIBLHBIE CTEHBI B
TpyHTE BO W30€)KaHWE BBIMHPAHUS TPYHTOB M CO3JAHUS BOSMOXKHOW pPasrpy3kd (yHIAaMEHTOB O OKOHYATEIHHOTO HX
YCHUJIEHUs. DTO CO34aJI0 TaKXKe PEAIbHYI0 BO3MOKHOCTD JUISl JaJIbHEHINEro ycuieHus (yHIaMeHTa IIpaBoro Kpbuia.

W3zydenne cocTostHUs (QyHOaMeHTOB [JTaBHOTO IOMa IOKa3aio, YTo OHHM TOXe, 0co0eHHO B LIeHTpanbHOHN YacTy,
TpeOoBaJIl BecbMa CEpbEe3HOT0 yCUIIEHHS, TeM OoJiee, YTo IepBOHadallbHas IIIyOHHa 3anokeHus gocturiaa 4.5 m. Hanmuuue
LIOKOJIBHOT'O 3Ta’ka ITO3BOJISAJIO YCTPOUTH CTEHKH B IPYHTE TOJIBKO C HAPYKHOM CTOPOHBI.
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Pacuernas yacTh oGecniedyeHus: ycusaeHust QyHAaAMeHTOB U OCHOBAHUS

C menplo ycuIIeHUsI KOHCTPYKIMU DyHIaMEHTOB U OCHOBAHHU ONPeIeIIsUTICE:
1. Bce Harpy3ku, AeiiCTByIONIME Ha HUX
2. Pemanoch COOTHOLIEHUE ONPOKUABIBAIOLIETO MOMEHTa K MOMEHTY CONPOTHUBIISIONICH CUIIBL.
3. HeoOxomumocTs TOro, 4yro® TOpPH3OHTAJbHAS CHJIA JEUCTBYIOIIEH Cuiabl Ha (yHIaMeHT OblUla MEHbIIe
COTIPOTUBJISIIOIIEH CHUIIBI
JlaBnenue rpyHTa Ha (QyHAaMEHT omnpeaeisiioch mo ypaBHeHHto Kynona. Mcxons w3 3akona KynoHa, Ha TpyHT
JeHCTBYeT TpeyrojbHas, paBHOMEPHO paclpeaenseMas akTuBHas Harpyska (Pa)
Pa =" x KaWsH?
Ws — IIIOTHOCTB TPyHTA, KOTOpasl B IaHHOM ClTydae JUIsl CYIIECTBYIOIIEro rpyHTa (CYrJIMHOK) npuHuManach 1800 kr/m?,
Ka — k03¢ ¢uineHTs akTHBHOTO JaBJICHUS IPYHTA, TNIOTHOCTh TPYHTA B OCHOBHOM MPUHUMAaNAch 10 1,8 /M3,
Ka — koaddumment onpenensuics mo Gopmye...
Ka = tg?L(45-¢/2) B ogHoMm cityuae Ka = tg2(45°-35°/2)= 0,27:
1) Pa='%x1,8x 16=3,89T

1)OmpokuasiBaromniasi Cuiia MEHbIIE POTUBOCTOSIEH critbl Wg > Pa - ycrioBre ycTOHYNBOCTH YIOBIETBOPEHO.
2) YcnoBue onpokuipiBaroniero MmomeHTa Mg > Ma onpokuapiBaroniero Momenra Ma=La x Pa = 1,33 x 3,89 = 5,17
T.e. caepxxuarontuit MomenT Ma = Lg x Wg=0,5x14,4 =7,2 Tm 7,2 > 5,17 - ycinoBHe yCTOMYHBOCTH YAOBIETBOPEHO.
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OnTuMu3anysi HayYHO-PECTaBPAlMOHHBIX Pa0OT TMO3BOJSET YTOYHHTH OCHOBBI HAyYHOTO YIPABICHUS MPOEKTHO-
MIPOM3BOJICTBEHHBIM IIPOIIECCOM pecTaBpauuu. [Ipyu 3TOM BOIIPOCHI IO 00ECIICUCHHIO KauyecTBa PabOT PEIIAIOTCS C YUYETOM
TPUHIUIIOB WX TIPOBENEHUs, CQOPMYIHPOBAHHBIX pe3yJbTaTaMH pecTaBpanuu aHcamOis ObiBmero JlazapeBckoro
WHCTUTYTa BOCTOYHBIX SI3IKOB B MOCKBE, C LIEHTPAJIbHBIM KOPILyCOM, OCTPOECHHBIM B 1815T. 10 IPOEKTy apXUTEKTOPOB
UM. Tlompsuea u T.I'.IlpoctakoBa. 3TO 3maHWME TPU3HAHO [EHHEWIINM ITAMATHUKOM 30Q9€CTBA U HMEET
HETIOCPEICTBEHHOE OTHOILICHHE KaK K HCTOPUU apMSIHCKOTO Hapo/ia, TaK U K PyCCKO-apMSHCKHUM CBS3siM 000uX HapoJoB. B
HacTosilee BpeMs B 3laHUU pa3MerieHo [ocoibcTBO ApMEHHMH M, €CTECTBEHHO, YTO €ro pecTaBpalys OCYILIECTBISIACH
CHJIaMU peciyOnKy.

HCO6XOI[I/IMI>IM yCJ'IOBI/IeM HpI/IMeHCHI/ISI 3TOT0 nanuI/ma, paBHO KaK 1 MHOTHUX U3 paCCMOTpeHHLIX BBIIIC, SABJIIACTCA
obecrieueHre YpoBHsI Ka4eCTBa HATypHBIX 00CIIeI0BaHi 00bEKTa, B TOM YHCIIE CO CTOPOHBI 3aKa3uuKa.

B paccmarpuBaeMoM Hamu mpuMepe (yHIaMEHTBI PECTaBPUPYEMOTo 37aHus U3 OENOoT0 W3BECTHSKA HAXOJAWIUCH B
BOJIOHACHIIIIEHHOM IpyHTe. O0CieIoBaHrEe 1TOKA3aJI0, YTO TaM, TJIe BBl PyHIAMEHTa OBUTH MOKPBITHI TJIMHSHBIM “3aMKOM”,
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KOHCTPYKIIUS COXPaHUIACh ITOTHOCTBIO. B Tex e MecTax, Tie IIMHA He IPUMEHSIACh, BBl OKA3alNCh Pa3MBITBIMH, YTO
HOTPeOOoBaIIO JOIOTHUTEIEHOTO YCUIeHHs (PyHIaMCHTOB.

Takum obOpa3oM, paccMOTpeHHEe TIPIMEHEHHS BHIMICYKa3aHHBIX OCHOBHBIX IIPUHITUIIOB, TIO3BOJSET CIETATh BBIBOT,
YTO IPU MX pealu3alui yJaCTHUKAMU BTOPUYHOIO MHBECTHIMOHHOIO LIUKJIA UMEIOTCS BCE HEOOXOMUMBIE NPENOCHUIKU
111 obecniedeHus TpedyeMoro KauecTBa pecTaBpalliOHHbIX PadoT.

Ilo stum npuHnunam TpectoM Epnpomcrpoil ObLla NIpoBedeHa PEKOHCTPYKIMS YHUKAIbHBIX CHENU(UUECKUX
00BeKTOB TeaTpa omepsl u Oanmera uMm. A.CmennuapoBa u boibmioro koHumepTHoro 3ama uUM. A.XaudaTypsiHa. OTO
HOTPe0OBAaJIO IPOBEICHUE CTPOUTEIFHO-MOHTAXXHBIX Pa00OT Ha BBICIIIEM YPOBHE KauecTBa.

O06001IeHNEe ONbITa PEKOHCTPYKIMU STUX OOBEKTOB MO3BOJIMIO PEIIUTH P BOIPOCOB YNPABIECHHUS M KOHTPOJISL
KauecTBa CTPOUTENHCTBA.

LUQUM3UL LGU UL UL dEBLUUULALNANUEUL BY 46MUYUNNRSUUL UTUUSULLLENL N
UnuLuuzusuNkESNhuLLENC
. U. Uwpunhpnuyub
Epliubh dwpunupuwbnnipyui b phhwpupnipyul yhnwuwlh huduwyjuwpub

Puiiuyjh punkp: twtwlwl, twjpwywnpuunuwuit b hhdtuljut Jkpuuwiqunid (phunwdpughu),
dnruyghniiw hupdwptgdwt uljqpniip, quppkpujuinipju uyqpniup, dhwynpdwb uyqpniup,
gqniquhbnuwljwtinipjwi uljgpniip, mknininghwljunipyut uljqpniup, hudwulgdwb uqpniup

uvonoenku
Unuljquyniud  uludbty bt Lwqupub 4dEdwpwth  shtwpupnipjut bwpuywunpuunuljub
wpliwnwbiptitinp: Mughp kp gpdws fwpunupuybnwlui b yundwlut hnpwpdwth wqunt) twjuyhtnwd
juunwpws pnnp wmhwyh JEkpwinpngdwi b Jkpuwhwnuljugsuyhtt woiwnwpubphg' twhijht wbkupp
JEpunupdubint dhundwdp:
Unwy Ehwy Yplhuwlyh hbwnwgnunipnitubph, ipwhwpquplubph, hhdptph nt hhdtwwnwltph
Jhduljh jupquynpiwt mthpwdbywnnipni:
znnoguugnpddwt wnwpwsdpp 0,83 hw E (4568,3U?-p quynid L okupkph ni phtinmipjnitutph wnwl):
Quwnp ww hhdptph nt hhpdtwnwliph wdpugdw tyyunulng gpoitinmd jurnigybghtt dudwbwljudnp
wuwnkp: Npnodkg
1. hpdptph b hhdbwwnwybph Jpu wqnnn wdpnne phntdwénipeniup.
2. opgnn Undkuwnp b nhdwnpnn nidh Undktnh thnpjuhwpwpbpnipiniup.
3. hnphgnuwlwt gnpénn nidh swthp, npp whwp k thnpp (huh nhdwnpnn nudhg:
Unwbdtwgynud k Jipuljubqinquljut b Jkpujunnigdutt wppwnwiputnh  hpwwbugdwt tpkp opowi’
twpbwlwl, twhuyunpuunulut b hhdbufw:
Zhnhtwlh whdtwbuwb tbpppoudp ghnwljubt ulqpnibptbph unbndnidu t, npnup unbnstghtt wuydwbukp
pupdpnpul] Jhpujubqinqujut wyhwnwiptph  wywhnddwt hwdwp: Ypwbp B hwpdwpbgnudp,
wupphpuwinipiniup, vhwynpnudp, gniquhbpwljuinipniup, wkjpuninghwujwinipniip, jurnigyuspuyh
dhounpnnipjut hwdwlgnidp:

RESTORATION AND RECONSTRUCTION WORKS AND PECULARITIES OF MOSCOW LAZAREV
INSTITUTE OF ORIENTAL LANGUAGES

R.M. Martirosyan
Yerevan State University of Architecture and Construction

Keywords: preliminary, preparatory and primary restoration, functional adaptability principle, periodicity principle,
unification principle, principle of parallelism, principle of technologism, principle of combination, serial ferroconcrete
enforcement of grounds and fundaments

SUMMARY

The preparatory restoration and reconstruction works of Lazarev Institute of Oriental Languages are launched in
Moscow. The problem was to extricate the architectural and historical monument from all kinds of previously done
reconstructive and repeatedly planned attempts for the revival of the original site of the monument. Demand for
recalculations, binary investigations of all compartments, their fundaments and bases arose as well.
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The land use territory is 0.83 hectare (4568.3 square meters of which is under the buildings and other structures).
For the reinforcement of grounds and fundaments temporary walls were built. 1) The entire burden influencing the grounds
and footing, 2) the correlation between the overturning moment and force moment, 3) the horizontal force on the fundament
that shall be less than the resistance force have been measured. Three phases (preliminary, preparatory and primary) for the
restoration and reconstruction of the monument are offered. The perception of scientific principles such as the adaptability,
periodicity, unification, parallelism, technologism, synchronization of constructive interference are the personal
contributions of the author that have consequently created conditions for the high-quality restoration work realization.
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ZLUQNMUL GBS 40U LNl ZUKLh YUU QP 2Z6SUQLLUUL UMSNELLLEND

0+.U. Ugnjub, 2.2. Qnujquiyul, U.'U. Uupgquyub
Eplwih dwpunupugbnntpul b phiupupnipul wyhnwlwl huduyuupal

Pwitrwjh punbp. prhspuyhtt junnigywsdp, vhowtghly $Epdw, uhquy, ptpwt, bunnuljunw, Ynnnghw

Znpywénid bkpyugugué b Zpugnul ghup Jpuygh Unp Zudah udpop hkunuqhidwl wpgyniapbbpp:
ZEnwqbhlmdi hpwlhwbwugdly F2Z2 Spubuynpnp b Quwyh iwjoupupnpul gundbpny: Zhnwgbinidp gqupgly
E np Eplupqduyhll b wijuindnphyjuyhll Epplbinipinii wuyywhnyng wnnygp, npp pwhwgnpsynid F 1980 pe.
bbphuynidu qulnmd F puupup Jhdwlnid: Ubpluyuigiwés ki hEnwqhidwl dudwiwl wpdwinugpyué
wpunnbbpp, npnig Jhpugnidp fhuyuunp Judpeh pwhwgnpddwl dudnp Eplupugduin

Zpuquuit gliwh Ypuyh Unp Zwduh judpeh (uly.1) hbnwquudwh wojuwwnwupubpp junwpdl) Bt pun
Z2Z Spwuuwynpup b Juwh twhwpwpnipyut hbn Yupyws wuydwuwgph 2012 p. ubwynbdpbp - hnjubdpbp
wu'hutkpht:

‘unp Zwuduh judpeh mbnudwunid Zpugnut ghnp Jhpdt niuh 121 J junpnipinit: Ywdpoughtt wgnidp
punugusd k Yhpdp dwslnn 272,2 d tpjupnipjudp ynnywnk dhpwughl prhspuyhtt junnigyusphg, npt hpkhg
ubpuyugund £ phpyws jubqhwlubpn] dbnwunuljut oppwbmly (ulf.2) b wowthiyu, b’ dwjuuthiym gynit
Juuquwlutph Jpw hpwjuwbtwugdws Ynpugduwght Epjupptnnit wnndfwtuwywuphuyhtt funwjugubphg: Yhpép
Swblnn dbnwnuliwb prhspuyhtt Junnigyuspt hpkuhg tkpjuyuginid b phlp nwnpkpny spowtiwly: Uhowlighly
dUbnwnulw prhspuhtt junnigquspp punlugus k33 wutkjubphg, npnup niukh 8,254 -wljw U tpjupnipinii:
Pugunmipinit kt juqunid judpgh jmpupwt-
symp Ynnuhg php opowtmluyht Yubguwljutkph
htwn dhwgnn wuubkjubpp, npnig tpupnipniu-
n 8212 U k:  Yupph fuyniunipmiup gsh
niqnuhwjug npnnipjudp  wqnnn  ubjudhly
pintidwshg opodwtt tjundwdp wywhnyqus k
uinnphtt Ywund® hkbwpwbttph ypuw hbudwb
dmjuppulnud, php Jubqtuwlubpp dhtsh 24
wjuwugubng:  Ubkwnwnuiwt pnhsph  php
Juuquwlutph Jhol hbEnwynpmipniup Yug-
Unud £ 160 U: Gpuwynp dbpdwbph gninhubkpt
niukt nnuhwynp hwnduspubp: 9kpht gnunnt
pupapnipiniup juqunud £ 800UU, hulj uinnpht
gnuntbipn’ 650 Ud: Gnunhubph juyunipniup 530
Ud k, gnunwgghtt phipptph hwuwnnipmniup’ 12 Jd,
gnunhutph wnwbgpubph uJhol hbpwynpni-
pintup’ 570 ud: dEpdwygh phpwtiubpp tnyuybu VY. 1. Yhunpniwljui prhspughtt junnigyusph nkupp
niukt nnitthwynp hwnduspukp’ Jiphtt hns b
unnphtt wigpwynp hophgnuwlwi ptppbpny:

Ehpwtiughtt inuhbph puyunipemniup 530 UU L, pupdpnipniutbpp’ 450-650 Ud, huly phpptnh hwuwnnipniip” 12 Jd:
Ghunpnbwluwb wwibnd hpujubugqus i thnjuhwngnn  phpwikp, npnup dhwgus Eu hwbgniguyght
Awptpptpny: Ywiquwlutpp H-db hwwndwéph b Lpwig mnnudhq phppbph pupdpmpiniup 530 dd L,
hwunnipjniip’ 10-20 Yd: dEpht b uinnphtt gnuiwghtt pipptph jwyunipnitubpp 310-425 Jd B, hwunmpniuubpp®
12-16dd: dbEpduygh qnuyq hwdwpubpng hwinhywlwg Yuwbquuwlubpp ppwp htn o dhwgws juyiulub
dEpdwubtpny: Zwunhywlwg phpwutbpp tnybwybu dhwgdws tu hpup htn Ynpn opgwtwlubpny, npnup
nbknunpyus i pEpduyh jnipupwignip wihh 1-hly, 7-pg, 9-pn, 11-pg b 13-py hwignygubpnud: @hp hkbwpwbwght
Juiquulubpp vhugdws b dbnmwunuljut sppwttmljh htinn jmpupwignip wihht 8-py b 12-py wwukjubkph dholt'
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uhudtnphly YEpuny: Zkudwb dwjuppulnud php jutquuliutph dhob hinwynpnipniup juqdnud E 160 d, huy
Juuquwlubph pupdpnipjniup ninnudhgny’ 52,5u:

272214 AA
11%8254 2%x821 Tx8254 2x8212 11x8254 5300
A 1550 11500 | 550
AN NN NN DA o 5700
2| B
$x8246 /% 0% 3245 /N 8x8246 §
3
"y
.

24000

272118

Ul. 2. Yktnpnuwljwb prhspughtt junnigywéph nipjughén

Pusytu tpupninuyht, wjbybu b wfundwbwwyyuphuwyhtt wmbgnidubph tpplbjuyhtt dwubpp dingqus B
quwynp $Epdwgh gnunhubph htn hwdwnbn wojpwwnwuph: dpduyh dEpht gnnpubpt ppup o dhwgdus
Epyunudpudl hwmnduwésph jujuwfwt hkdwbubph dhengny, npnup wmbnunpus Eu 275 ud puyny: Lujuwulub
htswubph pwpdnipmiup 800 U L, gnunuyht phppbph juyunipmniup’ 360 U, hwuwnnipmoiup’ 10 dd: dtpdugh
Jtpht hwignygubpnmd gnunhkpp Jhwugws bt whpdnpugdws ninnudhg phpptpny hwigniguyhtt juytwljut
htswuubpny: Zwugniguhtt juytwlu hkdwbbkph pupdpnipniup 450 dd k, gnuiwght plippbph juyunipniup® 200
Ud, hwuwnnipmniup® 8 Ud:

dtpht gnuint dwluwpnulynyg dbpdugh hbdwbwduiunulp Jhwgdws b oppnuipny uwiny, nph
hnphgnuwljwt phpph hwuwnnipmniup juqunid £ 12dd: Ypwt 300 U puyny dhwgdws i 180 Ud pupdpnipjudp b
12 Jdd hwuwnnipjudp ninnudhg Ynonmpjut Ynnkp: Zwugnygubpnd oppnwpny uwh wpwbdht uklghwubp
dvhwgws tu ppwp hbEnnyuughtt dhwgnidubpny: Pusybu juytwljwt hkswbubpp, wjtybu k) oppnupny uwjt
hpwjuwiwgws tu Ephynnwih 470-wfut uwd Gpupmipjudp Ynbunjubpny: Udundwbwwwphuwhtt (JEphi)
wigdwt tpplbtjuyhtt dwuh juyunipmiip juqund £ 11,5 J E, hulj Epyynndwih dugpebphup’ 1,5-wjub J: dhpht
dwlupnpulh punhwinip quyunipmniup 15,3 d k:

dtpduyh unnpht gnunhubpp 825 ud puyny hpwp htn Gt dhwgywué hwbgnigughtt H-db juytwmfut
htswtubpny, npntg pwpdpnipniup 125 ud b Minnqudhqg ywwnbkph hwuwnnipniup 12 yd E, hull hnphgnuwuljut
pEnpptphup’ 16 Ud: Gplupninuyht wigdwt nwl] nknungpdws tu Gplne qnyq H-4b Epjuybwlwb hkswtubp
unyuwbu 125 ud pupdpmipjudp, npnup punhwnynd B juybwlwb hESwbtbpny: Yktnpntwlub pnhsph
htbwpwutbph Jpu nbnuppuws o hwljwubjudhl Juoniguspubp: Ypwip hpkughg ubpjuyugind Eu
dbnwnuiut ppwpupuhtt vwhdwbwhwlhstbp, npntp Gqpuyhtt hbbwpwubbph Jpu hEudwt  Yhnbponod
wlpulgnid Eu dbnnwnulub oppwimljuyhtt pohgpuyht junnigdusdpn:

Utwnwnh punhwinip quuqubnp Juquby £ 3276 wn, nphg 40X M22 dwljuhoh pupdpudnip hnnyuubphup
128 w:

Eunwljunubph prhspuhtt junmigyuspubpt hpujwbwgyus tu 124 tpjupnipjudp twjwybu jupus
wugpwynp vwy-hdwutbpny hwdwdwy 384/43 nhywpuyht btwhiwgsh: Umjught pehspubpp dhwugdws tu hpup
htwnn npuybtu gbpUmunhdwtught-wihuqiih hwdwlupgbp: Upwthiyw bunwjunt ppwlwbugus bt 13x12=158d
ujubduwyny, hul Awpwthigu' 17x12=206d: Eunwlunubtph  Epwppbunut hbbwpwitbpt okt 11-4b
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opowtwjutiph wnbup' qubquéwyhtt Gpuppbnnut hhdpiph Jpu nbnuppjué nipnutlmi  hwndusph
Juuquwlutpny: Gplhupgdh htn hwndwl prhspubipnid hpuljutwugdws i Epkpuljut jubqhwlutp:

Yuwdpoh ohtwpupnipniin hpujuwbwgyl] £ N107 Ywdpouyhti onjuwnh Ynnuhg Ununnunpluwnh
wowljgmpjudp:  Yudpoh ohtwpupnipjutt dwdwbwl dhowughl] oppwbwljh dUntnmwdnidhg wnwe bplnt
hwinhywlwg jwuetph Jpu  6-py b 7-pnp wwubkjubph hwbgnygubph wwy Untnwddt] o dudwbwlwdnp
htbwpwutbkp® htnwqu shtwpupnipyut hwdwp® npybu juwpupuwghtt prhspubp, npnug Ypu Eplnt Ynnuknphg
Unttnnwdyl) ki Ynow nnptpny «Yhpphlpr whwh Jipudpupd Yontujubp: pwigng junwpdb) b oppwbwluyght
dipduyh wwpptph dnbnwdnd  jupngph Epuwbwlnd dhwdwdwbwl bpynt wihtphg: @hp Juwbquwlukph
Unttnwdnudp inybybu Juunwpdl) b wyn Jepudpupdubpng jupngh tqwbwlnyg' dtplhg ubppl: Cpowtiwlh
Unttnwdjws Eplynt Yhubpp dhwgdl) Bu jEunpniwwd gquubnud: Oppnupny uwh junpnpugué pinljutpp
Unttnwddwtt hwdwp dwinnigyl] kb opowtwljh 4tiphtt gninnt dwjupnulny, npintn juwnwpyty k tpubg dhwugnidp
opowtwh gnunhubtph b dhdjwg htn: Yuwdpoh shttwpupnipmniip wjwpundb) k1981 p.:

Yudpoh hknmwquunudp dkp dwutwghnwljub jadph Ynnuhg juunwplt £ hwdwdwgn gnpénn  unpdbph
[1] wwhwlgubph: Zwoyh wrukny, np stuyws swhwgnpdnn b twpwgdnny juquuybpynipmniuubpht («Zwpuy-
yndyuuywt Epfupninh», «wjpnputubwjuwughd» htunhunnin) junwupduws hupgnudubpht, judpeh twhiwghép
htwpuwnp sknuy huwynbwpbpl), hbnwquidwt dudwbwl junwpyl) £ judpeh poinp nwppbph dwbipudwui
suthuignniu:

Yudpeh Eqpuyhtt hkbwpwuubkpt hpbughg ubpuyugind Eu hwljunwupd plbtpny pinntt quiqusught
Ynuuwnpniyghwibp: zZkudwb pupdp b ywhwpwiughtt yuwup hpuuwbiugqws ko tpjuppbnnthg: ZEiwpwitbph
wuwhwpwiwht wuwnbkph Jpuw twpwnbujus o dhounpdubp, npnug by hpwljwbwgué Eu pnhspughte
Juopnigwsdph fuwpupunidp hwuwubjudhly vwhdwbwhwyhsubpny: ZEbwpwbubph hpwh htn jpwpupudus bu
unnpht gnunt Ynpwn Epluyuljutt hkdwutbpp: Zbknwqudwdp wpdwbwqgpdtg, np hkbwpwbubph phnntk
duwlbpbnyph Jpu weluw L ny bwuwb wpwnibkp, npnip wuydwtwynpdws b phuntwgdwt dwdwiwl ny
lhwpdtp Jhppwghwyny: Skuwtkjh dwlbplnypubph Jpu hunwl tpinud Bu okpunnuquunnidutp: ZEkbwpuwbikph
Jpw’ opowtwljuyhtt $hpduyh qniyyg uwnnphtt gnunpubph wwl wnbknuygpdus b wbowupd quubught  whwh
htbwpwiughtt dwubkp, npnug htyywbu pujwbuhpubpp, wwybu b qubtbpp quiudmd Gu (hndhtt padupup
Jhdwlnid: Qupuputhiyu Eqpuyhtt hkbwpwuh JEphnuwbpyu wdpugdwt Egpudwunid 9puyjhtt hnuwtipny nnnnuwt
yuwndwnny wnlju k phnnuk vwihlubkpng wdpugdw hktwh hhdph puypuynid:

Uhowtljju hkbwpwubpt hpkughg ubplujugunid tu Eplnt wnwtdht hbbwpwbwht tpuppknntb
quugudughtt juuquulubph hwdwlwupgbp: ZEkbwpwuibph wpwudhtt dwubkph phnnut dwfbplnyputnh Jpu
ujuunbtjh wpuwnibp skt wpdwbwgpdt: Quuqusuhtt juiquuljubph dulbpbinyputph ypu weljw Eu gputhnuph
htwptp: ZEbwpwih wowbdhtt dwubpp hpkig unnphtt dwuwpnuliubpng dhdjuig htn i dhwgws Ynown
tpuppbninut juwynn niqnudhg wwwnbpny: 2upuuthiyu  hbbwpwih ninnudhg wwwnh  dwlbplnyph
phnntwugnudp Juunwpyl) b puquuphy wpunbbpny: Ywynn wunh dhptwdwund weljw b ninnqudhg dwp,
npnbkn Jubt bwlb juntwynipjut htwnpbkp, hull npny mEnudwubpnid b wniw kb phknnth yguownwwuhy skpunh
pujpuynidtp b wdpwuh dkpyugmdubp: Upwithiyw hEtwpwih wpwtdhtt dwubpp phuntuk dmfuwnwght
dwlbpinypubph Jpw tjuwnbh wpwwnibp skt wpdwbwgpybk;: Zkbwpwih Juphnuwbpyuw kqpughtt Ynnught
hwippnipjut Jpu wnljw £ withwupp nkjinnghwlwi jupwl, npp hkbwpwh tpdws hwndwsh ny wthpwdbown
npuwlh phuntwgdwt wpynitp k' Uhowlljuy hbbwpwutbph quubughtt hEbwpwbwihtt Jwubph wwppkpp
(puqwibiuhubpp, quuutbpp) qnuynid B puupup pwhwgnpdwljut Jhdwlnid:

Yudpoh Yhuwmpnuwluwb prhsph tqpuyptt b Jhpwbljju) hEtwpwuubph phknntubph wdpnipnibtbpp
htnnwqutidwt ptpugpmd npnpdbp B Suhnunp Jupspwswihh dhengny [2]: Cuwn hbkbwpwuubph' phwnth
unpUuwnhyuyhtt wdpmpiniubbpn (95% wwywhnduénipjudp) pipdws o wr. 1-nud: Zwoyh wetbng, np Judpeh
twhiughép sh wwhywill], phunth wdpnipjut vnwgué wpdbputpp hwdbdwwndt] o tdwb wnhwh
Junnigduspubph hwdwp tnpdbtpny [3] hwtdtwpwpynn wpdtph htw, npb pungniudt £ M 300 dwplu (B25 nuu):
Urn. 1-hg btplbnwd E np  hiywbu dwpuhiyw, wjiybue b wowhiyuw httwpwbtbph phunnth wdpnipniubpp
ghipuquignid bt hwjwbwlwh hwjuwgduyhtt wpdbpubpp:

dtpduyh phpwiubpp tnyuybu nmiukt nnuhuynp hwnduspubp’ diphtt hné b unnphtt whgpwynp
hnphgnuwlwt phpptpny: ELpwtughtt nnuhbph jujunipmniup 530 dd L, pupdpnipniuubpp’  450-650 Ud, huly
pinptnh hwunnipmnitp 12 Jd: Ykbnpnuwut gutbnud hpuljutugdws b thnjuhwngnn  phpwbikp, npnup
dvhwgws Lu hwbgniguyhtt dbwpbpptpny: Gwtquuljubpp H-ab hwndwsph tu: Lpwig ninnudhq ptpptph
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pupanpnipiniup 530 U E, hwuwnnmipiniup® 10-20 dd: dEphtt b uvninphtt gnunught pippebph juwyunipmniaubpp 310-425
dd tu, hwunmpniuubpp® 12-16dd: dtpduyh qnuyq hwdwpubpng hwinghywlwg jubquuljubpp hpup hbn b
dhwgdwd (juwjuwlwb pbpdwibpny: Zwinhwwlwg phpwitbkpp nyuybu dhwgduws tu hpwp htn Ynon
opowtwijutipny, npnup wnbnunpdws o dEpduyh nipwpwynip whh 1-ht, 7-p, 9-pn, 11-pg L 13-py
hwugnygubpmd: @hp hEtwpwbwhtt juwiqwlubpp Jhugws tu dbnnwnuliwb sppwttuljh hbwn jnipwpwignip
wthht 8-pn b 12-py wwibkjubkph vhol' uhubwnphy Yhpwny: Zkdwb dwlijupnuynd php Jubquwulutph dhel
htpwnpnipiniup juqunud £ 160 U, hulj jubquwlubph pupdpnipmiip nigqudhgny® 52,5

Unniuwy 1
NN Zupy. - Quthnudubph R
- Stqupwizfunidp pwilily R, Juphwghwih Ur,;u
n Ullw qnpsuhgp Cv
1 Quuuthiyw kqpuyhtt hEtwpwt 20 40,9 0,047 37,7
2 Uswithiyw kqpuyhtt hkiwpwut 20 31,1 0,070 27,5
3 Quuwthiyw vhowljuy htwpwih Yutquwlukp 20 45,0 0,058 40,7
4 Uowthiywu vhowljjuy httwpwuh ubquwlutp 20 45,9 0,047 42,3
5 Qupuuthiyw  dhowulju;  hktwpwih  Gnbwwywnh 10 29,3 0,066 26,1
nunudhg Juy
6 Uswithiyu dhowlljju httwpwh bnbwwywnh ninnudahg 15 33,1 0,061 29,7
Yuiyg

Uhowghly $pdugh hknwqtbidwdp wyupqyk) E, np Epdugh fwnuduinuljh wnwppbkpp snibikh
Junnigduspuyhlt juyniinipjut htn juydws wpunttp: Conp muppbpp ywhywinid B £hpn twpuwgsughn
nhpptipp’ wwywhnybny hwignygubph dogphwin dhwgnidubpp: Zknwquudwt dudwbwl wpdwwqpdby E np
Uhowighly PEpuuyh Sunuunujh nwppbph, hwnjuwwybu phpwbubph yEpht duybpbnypttpp dwutwlhnpku
dwslJwd ku pnsuwnph sbkpwuny (uly. 3), npp, (hukny
phthwytu wljnhy Wyntp, dudwbwlh pipugpnud
wiponipn Jupnn E hwbighguty ukplh okpnh
puypuydwitt b wyunithbnb dbkwnwunh puypuydw:
Yudpoh Ypoht ukpynudp juunwpyty k 2003p.
YEpuinpnquui dudwbwl: Yhpunyby k XB-124
pinpyhthjuyhti inpwh tkpl, nph Swewym pyut
dudjtiinp uqunid £ 10 vmwnh [4]: Ujuws 2013p."
ulipyh Swnwmipub dudbnp jputnwd k, b Gjukng
wpdwiwgpjws wwinltphg' Yuupgh Ypny
dbnwnulut nwuppbph tbpnudp wwpunwnhp b

ZEnwquududp wpdwbwgpykg, np
nwpwswuljut dEpduygh (uytuljut juyniunipmniut
wywhnynn juytwlu $Epdwtph b vhoppubught
Zpgmh?ilhhﬁh il}mulhph ;nulplllll;p[; i111_[1u1 hllulmthE
wpuntibp shwt: Updwbwqpyby B wupwnuuithy
ubplh wutywb skpnuquunidubp: Yuwybph Ul. 3. Uhguitighly $tpuiuyh plipwitih (pu
dwlbpbnyputpp dbs dwuwdp wnunnundws kb prstrunph Yntinurynod
Swbljyws pnsuwnph obpuny:

Cpowtwjuyhtt  dbpdwubph hswybu JEpht, wjiybu £ vnnphtt gnnpubipnd npbt jurniguspuwght
thnthnjunipiniuubp skt mpdwbwgpyby:
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Qnuihubph htnnyuuyhtt dhwgnudutph pnnp muppbpp welju B b wihpudbion wunmhfwh dqyus:
dlpht gnunnid wpdwbwgqpyl) b wpuntbp’ juyusd yguonuwithy ukphh sbkpnuqunnudutph jud Ynenghugh
twpitwlw htwnpbph wnlwnipjut htn: 9bpht gnuint dwjuppulny wuppbpupwp nbnh E mbbkund untay
onh nunkiuwgnid, npp tyuwunuynp wuydwbbp Eunbndnud hsybu dulbplinypubph opuhnugdwt, wyjhybu
pujuljut Juymt pppdhuhjught ubplh skpnuquudwt hwdwp: Loquws tpunypubpp wpwdb] hwnnly Bu
gnuhubph’ nhkwh Judpeh tbkpub pujws dwlbplunypubpht, huswbu twb npny wbnbpnid® twlb gnunptbph
unithtph tbpunud: Unnpht gninnt Jpu dpunnpuughtt wqpbignipmibtipt wpnwhwjpngty ki ns ph junttwy] onh
ynuntvwgdwdp, wy opuyhtt hnuph widhowlwt  tkpgnpsdwdp: Updwbwgpdus wpuwnibpp juydws ku
wupwnyuihs tkpuswsyh pupuydwt b Ynnnghuyh twppbwljui wywbubph htw, npnup wykh wlukph Eu
Juphnuwipju uinnphtt gninnt mwuppkph dnwn:

Zhnwqbidwd dudwbwl juunwpdb) b diphtt gninne pnpnp hwignygubph wmwppbph (hwhgnigugh
Auwptppetph, dhwgdwt wblmnibwlubph, hbnnuyuubph) wnngnud: Zwbgnygubph ghpulpnnn  dhdwdwutn-
pntunid bjunbih wpunibkp sk wpdwbwgpyby: Quupkpptpp mknunpgus tu gdhon twhiwgsuyhtt nhppbpnd,
gpkpt pninp hEnnyuubpp weplu b b withpudbion wunhdwih dqus: Mwownwuths tEkpjuswsht wnljw k: dhpht
gnunid puguljuynid Bt whbpwt pwtwlmipjudp htnnyuubkp, npnup wdktugt hwjutwljuwinipjudp Judpeh
Unttnwddwt dudwbiuly skt nbnunpyby:

dtpht gnuint hwinhywljug hwgnygubpp thwginn dhohwigniguyhtt juyujuts hiswubph ypw nkn-
wnkin wnlw ki yuownwwhs ubkplh sbprnuquinnidubp: Gphynt juytwut hEswuubph Jpu wnlw ki hnphqnuwuljut
phnptph dnnud:

Udundwbwyuphuwhtt wagdwut  Gpplbiujhtt dwuh oppnuipny uwh b uwip Ypnn juybwfub
htéwtubph htsybu JEunmpntwlut, wbybu b Yntunjuyhtt nknudwubpp hhpdtwjuwinid qunuynid Eu (hngdht
pujupup owhwgnpbwlwb Jhdwynid: Ywnmgwspuwjhti thnthnjumipinibibp wnbnh skt mukgkp: Fpwu hbn
dkjukn, hyybu (uytuub hkswtubph, wjuybu b oppnunpny uwh wwppkph Jpu weju o guwonywuhy ukpyh
Ukbwpwtwl] okpnnwquunidukp, npnup wuwydwbwdnpjws b Jiphtt gnunnmt  dwluwpnulng funttwy onh
wyuppbhpuuwb Ynugkivwgdudp: Buljub jurnigquspuyhtt dbwhiwhuinnidubp skt wpdwtwgpyty, bl $tpdugh
unnphtt dwjuppuyjh hkdwtwduunguljh hyybu Epjuyulut, wjtybu b jujtujut hbdwuubph Jpu, vwluygi
uputg H-db hmwnqwsph uinnnphtt hnphqnuuwb phpptph ypu dh owpp nbnkpnid wnljw b quownuywihs ukplh
ohpnuquunidtbp, hull mbn-nkn® twb dbnwnh §npnghu: Ldwt wpuntbph yundwnp dpunnpunwght optph
yninwynidubpt i wpwybk] unnphtt hnphgnuwut pppbiph ypu: Unyt Wuwndwneny wwonuwwhy tkplh
puquuphy skpunuquuunudubp b wpdwbwgpdl] $Epduyh wnnphtt gnunpubpp dhwgung  hnphgnuwljut
wtlntbwgduwyhtt juwbph JEiphtt hophgnuwlw phpptph Jpu:

buswbu Awpiuhyw, wjhybu b wowthiyu spowtwljuyhtt juquwljubph ponp muppipnud buu
Junniguspuyht thnthnjunipniibp sk wpdwbwqpyl: Pojnp  hwbgnygubph hinnyuubpp wnu Bu b dqus:
Ns Uk pwtwlny Juwyh hbdwuubph yuwnbph Jpu wnljw kbt wwonuwihy ukplh sipnnuquuinidubtp: Uhlunyt
dudwbwl] whwp k k), np dhohwugniguwjhtt yuwbph qpbpt pnnp hnphgqnuuut wwuppbph ypuw b hwmnjuybu
hwugnygubpnid mbnh E nitbinud dpunnpuwghtt opiph b hknbwpwp phpdwsputph Yninwlnidukp, npnup
hunjuybu swwn tu wnwyk] vnnpht dwjupnulh uwh hswbbubph Ypu: vnbwynipmitp Epjup dudwbwy
dunud E hnphgnuwlwt dwlbplinygpubph ypu dhgh gninpohwbugp:

Puquuphy wpwwnikp bt wpdwbwgpdl] Gpupniqugsh  wbnudwunid: Gpluppbnntt uwbph
htudwb swwn nbntpmd puguljuynud tu tpuyuljut hkswuh Jipht hnphgnuwlwb phpph htwn Jhugdwt
htnnyuubp: Uutiph duytpbnyph ypu jut phnnih puquuphy jnnpdwt, wdpubughtt dipjugdut nbnudwutp:
Zwpuwljhg uwtiph dpol wnlw puguljutpp sk thuljyws htipdbnhyny: Gpupniquyhtt supduljuqutph dpnwljuh
phtwdhulwt wqpbgnipmnitubph yuwwnmdwnny uwibkph Ykphtt dwybkpunyputph dypu qupqugl; tu wpkph
guighn: Uwkph dwljipunypubpp quunguws skt yuonwuhs okpniny, npp btywuwnnid £ tpuwbg wdpwbtbph
nuunwrn §nnnghwjht: Yktnpntwlwt prhsph tqpuyhtt hEbwpwubphtt hwpnn Epupninugsh uvwibkpp qgugnd
tu Jpupuyhtt yh&wlnid:

Uhtnpnbwlwb pohsph dnnbgdwt  bunwlunubph  dnppdwt nknudwubtph ghbnpdwghnt jupkpp
Juquyuws tu Jtpht dwsynn, uwhnn b htwn qnpynn  uwbphg, npnup htdnd Eu hkbwpwbwghtt ubnuhlutph
Jpu: zhnwuquududp wupqytg, np unnphtt dwuppunid  Yupbph wwppbph npbl fuut junniguspught
thnthnpunipniutbp jud dbwpowjpunnidutp nbnh skt miubkgh): Upwhiyw hkbwpwtughtt dwup swslynn uwih dh
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ubklghwtt punhwinip dwlwuppuljhg pwpdpugk; B b wunnpuiiuynpnh wigdut dudwbwl hwpdwsutph
yuwngwn Enpuninud: tw juwyqus t phppp yuhnn quuubwlh dutbh poyugdut htwn:

Uktnpnbwlwb prhyph wnndwbwywphughtt wigdwt tpplbbiuyhtt dwuh pjujiujut phpnipniup
ninnjus b phyh  dAwpwhiyw Eqp b juqunud E 3.8: Lwth np Gpujtwljut phpmipniup thnpp E swblhg
ubppwthwiugus optph htnwgnidp juwnwpymd E hhdtwljwind jujuuut phpmipniubbph hwpght: Qpkpt
ninynud ki niwh duyptph Gqpbpp, nputn hppwljwbug]ws i hwnnly dbnwunuiwb sdbiipuyhtt nhuyh quptp:
Uudplhg htnn junupdws hbnwquiunudp gnyg ndkg, np juytwut Jqupbpnyd junwupdnud E dhugtt dwetwlh
opwhbnwgnid: Uuyph bqpnud opkpp Ynunnwljynid G b wdkiuyt hwdwiwljuwim pjudp hwbghgunud Eu oppnunpny
uwh Ubnwunulut ptpph Ynnnghuygh:

Udthnthtiny hbwnwquudwt wpyniupubpp® tpkup, np Zpwgnuu ghnp Jpuyh UnpZwdup Juidpeh
ubpujhu nbputuhjuywut Jhdwlp Jupnn b hwdwpdl] pudupup: Uwluwyt bpw owhwgnpsdwt dwdljbnh
Epjupugdwt bywwnwlng wbhpwdbon b dhgngunnidubph hwdwihp ppujwbwugnid, npnug Juqup yhwp k
ninnyus 1huh puguhwjnus phpnipnitubph YEpugdwn:

PE3YJIbTATBI OGCJIEAOBAHUSA MOCTA HOP-AI’KH YEPE3 PEKY PA3/IAH
A3zosin P.C., T'oiaasan A.A., Capresn A.H.
Epesanckuii cocyoapcmeennulii yHugepcumem apxumeKmypsl U CIpoumenscmed

KunroueBble cjioBa: MpoJieTHOE CTPOCHHE, CKBO3HAS (epMa, CTOIKa, pacKoc, 3CTaKaaa, KOPPO3Hsl

AHHOTAIUSA

[IpencraBnens! pe3ynbrarsl obcienoBanus mocta Hop-AmkH depes pexky Pasnan. O6cnenoBanne ObIIIO IPONU3BEAEHO MO
3akazy MuHuncrepcTBa TpaHcropta W cBssu PA. OOcienoBaHue IOKa3ajlo, 4TO MOCT, OOECHEUMBAIONIMHA COBMELICHHOE
JKEJIE3HO-JOPOJKHOE M aBTOMOOWIJIBHOE JIBW)KEHHME, HAaXOAWTCS B YIOBJIETBOPUTEIBHOM COCTOSHHMH. llpencraBieHs
oOHapyXeHHBIE BO BpeMs o0OciemoBaHds Ae(EKTH, YCTpaHCHHE KOTOPHIX OyIeT crmocoOCTBOBAaTh YBEIWYCHUIO CpOKa
IKCILTyaTallMd MOCTA.

INVESTIGATION RESULTS OF NOR-HAJN BRIDGE OVER THE RIVER HRAZDAN
R.S. Azoyan, H.H. Gyulzadyan, A.N. Sargsyan
Yerevan State University of Architecture and Construction

Keywords: superstructure, truss, strut, brace, overpass, corrosion

SUMMARY

The results of the investigation of Nor-Hajn Bridge over the River Hrazdan are presented. The client of the research
was the Ministry of Transport and Communications of the Republic of Armenia. The current investigation reveals that the up to
date condition of the railway and automobile communication supporting structure, being exploited since 1980, is considered
sufficient. The defects detected in the process of investigation are examined as well, further rehabilitation of which will extend
the timeframe of the bridge's operation.
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13. A line below must be given information about the author (s) (in Armenian, Russian and English) —
N.S., degree, title, name of organization (institution), title, phone number, email address, and the date

when the article is represented.

Accompanying documents

One example of the article on A4 paper and its electronic version (article in DOC format, illustrations in *. jpeg).
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SY3ULULEI 26NPLUYLErh UUURL

Ugnpul [2.U. (22, p. Gphwl) — n.q.1., ypndkunp, BE&GNZ, Gpljupgsh, judnipeutph b pniukjukph wdphntp
Juphg, htin." (093)934040

Upnguwpuin U. Q. (22, p. Gplwt) — GETNZ wuy hpwn, htn.' (091)308068

Ulppkwwwl 9.U. (22, p. Gplwt) - Uhwnbdhlnu b4 Bnhwqupnih widub Qpughtt hhdtwhwpgtph b
hhnpnunkthjugh htunhininh huygnpy

UyjEnpumb 2.U. (22, p. Gphwb) — $.-U.q.p., pngkin, GETN2 wjwg nupngh ntunighy, htn.® (091)514080
Unwipkjjuul U.E. (22, p. Gplwl) - BXTN2Z dwghunpwin, htn.' (091)613919

Quipuywill P.U. (22, p. Bphwt) — w.qg.p., Ujunptdhynu U). fudwiyuih wijut fupnupuybnnipjut b
shtwpwpnipjwt wpopbdwjhtt jupnpuunnphuyh ghnwgpuwnnn, GECNZ, “Zhngpnkubkpgknhju” UNLC-h
wnbopkly, htin.* (010) 653159

Qnyquuyui 22, (22, p. bplwl) - w.g.p., ngoghun, GE&CNZ, U. Znjuwyuih widub wdwnndnphjuyght
Swbwwuphubph wdphnuth Juiphg, htn .* (094)151019

Qnhgnpyuir 2. U. (22, p. Gplhwl) — hudbubp, “Bphwt Q@nip” @LLC wmbonkl, htn.' (077)455444

Qhnpgyuil G.U. (22, p. Gphwl) - GETNZ wuy hpwinn, htn.' (091)516021

Popuwgpuls 2.4 (22, p. Gphwl) — w.q.1., ypndtunp, GLCNLZ nkljinnp, htn.' (010)547425

Zwpnipynilpul LU, (22, p. Gplwb) - $.-d.q.p., 22 QUU Ukjwuhluyh htunhiinun, wjwug ghnnwpjuwnng,
htn." (099)675747

Upppwpyuma 2.U. (22, p. bplwb) - wgp., Ujugbdhinu P4, Bnhuqupndh widub  Qpuyhb
hhdtwhwpgtph b hhypnnbthuwh htunhwunin, htn. (094) 962001

Uwpqupuwi U.8w. (22, p. Gplwl) — wn.qn., GESNZ, Zhnpudihjugh b ohpdwququiwnuljupupdut
wdphnth quphy, htn." (091) 412725

Uwplmywmi U.Jv. (22, p. Gphwl) — .., wypndtunp, 22 junwjupmpjuit wepbpbp yhnwlwb gniyph
Junwjupdwt qupsnipjut yndhnbkh yhnh mknuljuy, htn.” (010) 527635

Uwpuppnupul S.U. (22, p. Gphwl) - wbwnp., pogkun, GECNZ, Gunwdupdwi b wnbkhuuninghuygh
phyuwpunudkunh nhjudup-nElwi, htn.* (010) 565903

Uwpuppnuui .U, (22, p. Gphwt) —“Zhdbwpup hbnwgnunmpgnibtbph YEunpnt” ptykpnieyut qpluwdnp
wnbopkth junphppuunni, Unulju punupniud Ejknigujut hwdwihph shttwpwupnipjut juqdulbpydwi
nuykpnipjut qiluwynp wbopku

Upillywa 2.U. (22, p. bplwl) - Ujwuptdhynu b4, Bnhuqupnyh wiqub Qpuyhtt hhdbwhwpgph b
hhnpnunkthuwjh htunhwnninh huygnpn, htn.* (094)405750

Uhwgwlpuipmb F.1. (2Z, p. Gplwl) — wphu.ghw. gniunnp, Ujunbkdhlnu b.d. Bnhuqupnyph widui Qpuyht
hhdtwhwpgtph b hhypnnbthuwh htunnhwunnon, htn. (091)309944

NMupunpquuiyuia 4.9 (22, p. Gphwb) - G&CN2, Thuwpupnipyut ghywpnudtinh ghjuth niquluy,
htin." (091)264406

NMnpnywd S.9. (22, p. Gphwl) - Uwnbkdhlnu b.d. Gnhwqupniyh widub Qpujhtt hhdwhwpgtph
hhnpnunkpthujh htunmhwnninh huygnpn, htn.' (055)252307

UMnpouwi U.L. (22, p. Gphwl) — w.q.n., BECNZ, Fdwgpnipjul b hwdwlwpgswihtt gpubhljuygh wdphnth
Juppg, htn.' 091304286

Umdyjbyuls 2.U. (22, p. Bplwt) — GETNZ wuwhpwitn, htin.” (098)756766

Uwpquyul 6.U. (22, p. Gplwlb) — n.q.p., GETNZ, Rhdhuyh b juwwlgnn Wynipbph b uhjhuwnibkph wdphnt,
htin." (094)020244

Uupgquui U.UL. (22, p. Gplwb)- wn.qp., GETNZ, Gplupgsh, Judnippubph b poiubjubph wdphnt,
htin." (091)414238

Uwpquua Z2.I. (2z, p. bBphwl) - wbhwn. 1., wpndbunp, Bphwih yhunwlwd bhwdwjuwpwuih
nunbkuwghwunnipjut wlninbknh nkljui, htn." (010) 544100

Uwpwpmumb O.U. (2Z, p. Gphw) - w.gn., wpndbunp, BLENZ, phdhuyh b juwywlgnn wnipbph b
uhjhuwnttph wdphnt, htn. (093)929501

Unippwyul UL U. (22, p. Bplhwl) - BETNZ, htin." (091)466905
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Tabasn H.C. (PA, r.EpeBan) — a.T.H.,, Hayd. coTpynHuk [IpoOnemHOli  naGopaTtopuu apXUTEKTYpbl U
crpoutensctBa EI'YAC, nupexrop 3AO «'maposneprerukay, Ten.: (010)653159
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Mapmupocan T.C. (PA, r.EpeBaH) — kaHIUAaT SKOHOMHKH, JIOLEHT, PyKOBOJHUTEINb JeHapTaMeHTa YIIpaBiIeHUs U
texHonoruy, Ten.: (010) 565903
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ITozocan T.B.(PA, rTroMmpu) — couckarenb MHCTUTyTa BOAHBIX IPOOIEM M THAPOTEXHHKH PA nMm. akageMuxa
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Caghapsan A.M. (PA, r.EpeBan) — 1.1.H., npodeccop kadeapbr CHIHMKATOB, XMMHH U BSOKYIHX MatepuanoB ETVAC,
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