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U.U. Uwpnithwiyub, LU, Fwpnnjuu
Swpunuwpuwbnnipul b phiwpupnippul Zuyuunulh wgguyhl hwduyuwpui
Zugumunwip yknwlwh Jdupnupughnwlul huduyuwpul

Pwluh purtp. juywnwd, vwthnwpulw gnunp, uinniquyg, thgngunnidubp, Lupnidwyhn junnndul,
nuunupiuut dudwbuly

LEphuyhl opowbhbpnid opudunnuupupdwl hudwlupgbph whpudwbbyh dwu Jugqdng uinnpglniym
wppnipbbph Juwunmwdughl huwbgnyghlph b gpuibghg ulhqp wning dapniduyhl ungnywlbbph wihuahwl
wuunnwipny Fwuydwbun/npywé nne hwdwlupgh hnruugh b wlpbnhunn gnpénthknyeiniap: Uy
yunnulng wnwowphywé dhonguenidbbph ppuljuinugnidp Jugyuhnydh gpubg whyinubg wpfuunnwipp
I hunfwljupgh Eplupududfn pwhwgnpduwl hinupun/npnipiniip:

Ltntwghtt opowitknh opudwmnuljupupdwt hhdbwlwb wnpniptbpt . unnpgbhntyw opkiphg wnw-
owgnn hnupkpp, npnup, npytu Jubnt, gnipu b quihu Epyph dwlbplngpe’ wbinuiph ks phpmipjut jud
Jupnws hwnjusubpnid:  Ldwbt wnbuwlh opunpmipubp o Lwuwju ghnh hpdnud Upnwowduih b
UunUnuwduih gpnitiinuyght opkiphg wnwewgnn wnpnipttipp, npnp oguuugnpsynid kit Ohwtwdu, Ywipph,
Uninuh, Uwuntuhly gyninknph, Upnnwpul] punuph spudunuljupupdut tyyunulng:

Zhgpnbpjpupubtwlut wkuwltnhg nunulbwuhpynn wwpwsdpp jwhudpjnmpugyny gnunp L, npny
Uptunnpuughtt mnnudubpp wknuihnpdbing dwpdpyws jwjwitph dhony' nnipu b quihu Lwuw ghnp
hmuny qnyugwé Yhpdh weuthh 1575..15600 L 1374..14504 uhpbkph Ypw: Uju wnpmipubph opkph
hujuwpugpiuit tyunwlng jurnmigus ki upwhuwjht mhyh juyunwdubkp, npnup tkpwonud Eu ul. 1-nud
npywd hudbubpuljut hwhgnygubpp:

rJ

Ul 1: Upwhuyghtt juwwnwdh ujubdw.
1 - ppuwhwyfup wnywl, 2 - uuyunudughl upuhph nipnudhq wunn, 3 - jugunwdughl upuhp Swsy,
4 - duypuyhll unh, 5- punupuwi fngnywl, 6 - dipnidughl gpunnwup, 7 - hujwpdwl wjuquii,
8 - Swdhh wupnwwlips skpn, 9-wpumwhnuph finpnywly

Qnmipp ubpputhwiugnid b ophwqup wnjuly dwynwjhtt wthbph fwptphg, npubn Yninwldbnyg b
hwutbny npnowlh Swduih, wiuginud £ pugnithy upwh: Ywynwdwhtt jurnigduspnid twjpunbtuus tu
hunnnuljutp’ gnipp uywennhtt twnwlwupupbing, wdkignijuyht opkiph hbpwgdwi b punwpluwub hwdwp,
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npnip jwhwynpdws tu thwlwbbtpny: Fwpwyhtt whtph fwplphg unnpgbniyuw hnuptpp wpnwhnubnyg®
nbknuowpdynud Eu tlippl, woduyny (1) hwjwpynid ki wjwquinid (7), npuntinhg Lupnidwhtt annndulyny (6)
onipp dwunwlupupynid E uywennubphtc Zwduwpdwt wjuquiht dhwugqus o twb wpunwhnuph (9) b
nuuupluut (5) punnnjuljubkpp, npnignd hinwgdnud o wdlgnijuyghtt optipp b junwpynud £ wjwuquith
dwppdwt wpjumnwbpuitip:

Upnuwowduih b UunUnuwjwih opunpmiputiph juyunwdubph wijuuig swhwgnpddwd byunwyny
wbhpwdbtown b wuppbpwpwp hpuwbwgul] vwthwnwpwhhghbuhl dhgngupenidutp, yupgbjnt hwdwp nputg
owhwgnpsdwl nhuljujunipjut wunhdwip b quwhwwnbnt hbnwqu Wwhnwibjhnipyut dujupguljp: Fugh
w1, quppkpuwpwp uinniquygkph ppwgpnid puguhuwyndws phpnipmnitutph JEpugdw hwdwp withpudbynm
E dpwlt) hudbubpuljut vhpngunnidubph dpwghp, npnug hpuwbwgnudny tpwohuhputp unbnsdytu nputg
htunwqu widunubg swhwgnpsdwt hwdwnp:

Quyunwdutph vwithnnwpuwhhghbtuhly dhongurmidublph uniniquygtph hhdwlwi punhpt £ yupgty.

1) njju juywnwdh pwbwlnipniup,

2) Juwunwnk] juyunwdh nknunpdwt Juyph tjupugpnipni. hisybu Eyguonyuitdws ngju) junnygp
gtiwh Jupupnidubphg, hinbknutphg, hoppuowwn wbdplubphg, duhwjubkph hnuptphg, pwpwpwhnidutphg
b wyly,

3) hus juquultpynipini £ uyyuuwplnd juyunwdp, dwutwghnwugws k wyl, phng,

4) Juwywnwdh gnpénnnipjult gninhtt b vywuwpldwb vwhdwbibkpp,

5) wnpnipph nbkuwlp.

5.1 wnpmniph gnjugdwi Swgnidbwpwbwlut ulqpnibpttipp, dwlbkpbnypuyhtt Yinuweptphg wwownuywb-
Jwdnipjul wunhgwinp,

5.2 juwyunwdhg unugynn opwljutt gpwswuup,

5.3 opwpwtwljh ukqnuuyhtt nwnwnidubpp,

6) Junnygh swhwgnpédwi, hwtdudwh dwudljtwnp,

7) Jtpoht ykpwunpngiu dwdljtunp,

8) tpp b nud Ynnuhg E hpujubwgt) juynwdh vmthnwpuljut whnwhwidwub wywwnwipn,

9) Juwywnwdh wuownwuwihys skpnh tjupugpnid b phpnipmiuubph puguhwynnd,

10) juwyunwdh uvwihnwpuwlwb nwpwsph wwhywiwdnipyubt wunhdwip, wwhuljunwt wnlu-
jnipgniup b wyl,
11) juyunwdh Yntunpnijnhy wuppbph mkthjuywi Jhdwyp,
11.1 juwywnwduwjhtt jugkph pwbwlp, wwwnbph Wynipp, npuig wbkjpbhjuljuwt Jhdwlp, dungubph b wyp
nkpininghww hwbgnygubkph wnjuynipntin b yuynwywiqubdntpjuwh wunhdwinp,
11.2 hwwpwqpynn ¢oph wupqbhgdwt wuhpudbonnipmiin U ppuw hppwjwbugdut hudbubpuut vhon-
gunnidubiph wnuynipjnip,
11.3 wpunwhnuph b dwppdwt junpnuljubph wnluynipmnibp, tunduspubph hbnwgdwb wnknh hhdtw-

Ynpnudp,

11.4 onwihnpudwb junynjuljh wnluynipiniup, yuwonuwwithy okpinhg npu pupdpnipjut suhp b yuonwwb-

Jwdnipjul wunhdwip,

115 Yuwwnwdh dningh wejuynipniup, nkjuthjuwt Jhdwh pudupupduwsnipniup, juyunwdh dwuppdw
httwpwynpnipinitin b wyl,

12) juynwdh vwnkgdwt htwpwynpmipiniup, npwithg uywuynn Juuutqubpp b wuwownwywijwusnipniip,

13) htwpwynp wnunudwt wnpmnipubph tjupugpnipiniup, ppuig yuwonuywbjusnipjub wunhdwip,

14) onp npuyh YEpwptpuy wuppkpulut jwpnpunnp nuunidbwuhpnipiniatiph whglugnudp, pp b nwd
Ynnuhg £ wyt hpuwbwgynud,

15) ptwjujuypnid ophg httwpwynp Jupuljutph b wy hhywinnipmnibibph tmupusdwt hbnbwupubph
niuntdbwuhpnipiniiibph wpyniuputph Jepnisnipniuikpp,

16) yywhywiynn mwpwsph Untwnpp Ypdnnutphg b jEunwuhubphg wuonwywdusdnipjutt wmunhgwinp,

17)np juquuibpuynipjut Ynnuhg b hpwljuwbwugynid vwthnwpwlwt huljnnnippiup b hs gnpénnni-
pintuttp ki ppujuugynid,
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18) pmgwhwyndwd  phpnipnitutph Jhpugdwt tywwuwlnd twjuwnbuynn  pudbubpulut
Uhongupnidubinh dpwlnud b npuig hpujubwgdwi dudwbwljugniygh hwuwnwnnd,
19) hpujwbwgyué umthnwpuwhhghtuhl thopnguenidubph wpnyniupttiph wdthndgnd:

Quuyunwdubph JEpwpbpu) vwhdwiws hpwhwbqubtph tpdws pupuguupgbph hpuljuwbwugnidng
thuyt Yupbh b wululy] opudunwlupupdut hwdwlupgh wijuubg nt wipwhwt Gpllupudjwm
wpfuwnwip:

Yuuywnwdubkphg gnipp uyunennht dwnwljwpuptnt hwdwp twpwnbudnud o wpunwpht gpunwptbp,
npnug Epupnipmniup b wpudwghédp npnpynud £ juyunwdiubph nbnupwohudwt thond b opuyyuhwiiony:
Uwutwynpuytu, Uptnnuwpwduith b Uundnuwduih gpunpniptiph juwwwdutphg enipp 500 ¢ npudw-
g6tiph annndulutipny hwugynid £ Ohwbwdwb, Ywpph, Uninh, Uwuntuhl ggnigtpp b Upunnwupuly punupp:

Upwniwphtt opwnwpubph swhwgnpddwt pgniidwt dwdwtwl] wthpwdbion E juwnwpl] ppuig
hhppwyihjulut thopdwplynid, nph pupwugpnid puguhuwynynid b wyt phpnipnibbpp b ujpwukpp, npntp
Juwnwupyl) b ghttwpupnipju ptpwugpnid:

Uhuyt wyn phpmpniuttph Jbpugnidhg htnn opuunwpp whwnp b hwbdul] owhwgnpsdwt:
Zhnpuyihjuwut thnpdwupflut phpwugpnid unnigynid B junpnduljuwowptph wikthjuut Jh&wlp,
Enwlgdwt Yupkph npulp, oppnnutph oqpwhwhibph woutwwmnwipp b wyj: Upwnwpht opunwpitph hnituwih
wouwnwbipny ki wuydwbwynpjus gpudunujupupduit hwdwljupgh wpynibwdbn qnpénnnipmnitttpp b
puphwinip wndudp wijpwhwb gpudwnmulupupnidp: Upniwphtt gpwwwpubpp ywhwnp b juuwnnpki
wwhywbdtu Ynndtwlh dhowdnnipniiutphg, wyophth dhwgnidutphg b wy) punyph gnpénnnipiniuubphg:
Tpwig ywhywunipnibp, sowhwgnpsdwt wihpudbyn dhgngunnidubph hpwjubugnidp duutwghnwugus
Juquultpynipjut qiuwdnp gnpénnnipynibibphg dkju E pwbh np ppubg wijpuhwt wohiwwnwbpny b
yuydwtwynpjus donuljut opuiuwnuljupupdut wywhnynuwdp [1, 2]:

Zwdwju Lupniduyhtt jungnjujubpp hwpl kb {hinud guunwpll: Yw junwpynud b owhwgnpsdw
wuydwbtphg Eubkny, Epp wihpwdbon b (hunud ppwliwbwgut] Jpupudtpuinpngiub jud guspunhp
Ytnbpnd jninwlnidubph dwppdwt wohwnwbpttip: vnnndujubph nunupduwt dadwbwuwdhengp Juiju-
Juws & oppennp b junynjuljh Epjpuywihwljuwt swihbphg, phipdwt wlyntuhg b wy: Thunwpybip jungnjulyh
nuuwupiuut Jupbnp dh pughp, npp hwdwh hwiinhwynd | dnpuljutipng wigiing dwypninujhtt pngnduijutph
nuunupuut dudwbwl:

TYhgnip, dnpuljh pynt jwbgkpny wiging dwypninnt inpudwgstph tu d,, d,, lpyupmpmbutpp 1,15,
phpdwt wilnibubpp’ oy, &, (. 2): Uwpnipgnt wdbkbwgwsdp Jhnnd guunupiuit  byunwlng
wnbknunpws oppnnh puuwpiuwt hwnnyph dwitpbut A -t k't =0wwhht pugymd E eppnnp b
Junup]nud E unpnyulh punwpynd: dt dudwiuludhengmd gppnnm] wiging htinniyh swywp §huh

dW =pA,/2ghdt, 1
nputn M-t gpennh Eph qnpdwlyhgh £ A - opponh juybwlwb hwwnnygeh dwltptup, H - t dwdwibwuynd
onpnnh kph fupduspnid gupnidp:

Upunwhnuws dw swjuyny htnniyp Yhwiqkgih jangnduyjh we b dwu &ninkpnid hnphgnith hekguwh
dh swithny, htwnlwpwp

dW =dW, +dW,, @
npuntn AW, -p dwju §ninhg wpnwhnuqws htnniyh swuy b
2
aw, =g - A g, 3)
4 sinoy

Uy &ninhg wpnnwhnuws Swdup Yihuh'

nd; A,

dwW, == 2dl, = dh: @)

sina,
Zwoyh winttng (2)- (4) hwwuwpnidubpp® Ynibbwip.
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sina;  sina,

( AL A th:}.lA 2ghdt : ©)

Uly. 2: vnnnjulh puunupldwi dudwbwulh hwpduyht ujpbdwi

Ujuntn puguuwfub wpwbp gnyg L mwhy, np dudwbwlh gpujutt wdht hwdwwnwujpwind £
H -h puguuwljut ws:

Ujuyhuny, unugup whgwnynn thnthnpuwluittpny nhbtpkughw] hwjwuwpnid, npbt htunkqplny,
Junwtwp®

sino,  sino
t=2 ! 2/(/H, —vh): ©)
T (i, ~Vh)

funnnquyh ;phy qunwpyuwi gpnid* t =T, h = 0, hkwlhwpwp

(&_FAZJ ’HO
T=2

sina;  sina,

HA4/2g

AH, " AH,

sina;  sina,

HA42gH,

H H
Zupyh wnltny, np—2—=1-p Junpnjulh dwh nbqudwuh Epjupnipmbs o puy—2—=1,p
sin n«x

1 1NA,

@)

Jud

T=2 (8)

lunpnyujh we wbknudwuh  Epjupmpmitp, huy  pA2gH, =q,-t ¢ppnnhg wpwwhnunn Gph kb
t = 0 wwhhl, Yortkiwbp®

41, +Azlz)_2W1 +W, |
9o 9,

Uunwgjws putiwdlihg htntnid L, np jangnduyh 1phy wpunnwhnudw dudwbwluwdhgngp hwjuwuwp k

npuind wolw gpwswywyh Yphiwywinhyh b t =0 wuwhht gppnnny wpnwhnuny kph hwpwpkpnipyubp:
Uju Equuljugnipniip jupbnp wkthjujut gupdwt b ungnuuwowptph (woudbuybu dwjpniquyht)
swhwgnpéudw hudwp:

T:2( 9)
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OB DKCIIYATAIIMY BHELTHUX MHKEHEPHBIX COOPYKEHUI CUCTEM BOJOCHABKEHHU S
MOCEJEHUM T'OPHBIX PAMIOHOB

A.A. Capyxausin, JI.A. lamutosin
Hayuonanvhulii ynusepcumem apxumexmypbl U CmMpoumenbcmea Apmenuu
Tocyoapcmeennwiil undicenepwlil ynusepcumem Apmenuu

KniodeBble c10Ba: KanTaxx, CAaHUTapHasl 30Ha, OCMOTP, MEPOIPHATHS, HANOPHAst TpyOa, BpeMsl OIOPO>KHEHHS

AHHOTANUA

HanexHocTh U HENpepbIBHOCTh (PYHKIIMOHUPOBAHUS BCEH CHUCTEMbI BOJOCHAOMeEHHs 0OycloBileHa OecrepeOoiHoM
PpaboTOi COCTABIAIONIMX HEOTHEMIIEMYIO YacTh CHCTEM BOJOCHAOKEHHS TOPHBIX PaliOHOB, BOZOCOOPHBIX y3JIOB O3 MHBIX
HCTOYHUKOB U OepylmHMX OT HUX Hayajo HalOpHBIX TpyO. OcCyllecTBIeHHE IPEUIOKEHHBIX B 3TUX LEISIX MEPONPUITHIH
obecrieduT nx 6e30macHyo paboTy U BOZMOXHOCTB JUTMUTENLHOM SKCIUTyaTallil CHCTEMBI.

ON EXTERNAL ENGINEERING AMENITIES EXPLOITATION OF WATER SYPPLY SYSTEMS INTHE
MOUNTAINOUS REGIONS
A.A. Sarukhanyan, L.A. Dashtoyan
National University of Architecture and Construction of Armenia
State Engineering University of Armenia

Keywords: water piping, sanitary area, inspection activities, pressure tube, emptying time

SUMMARY

Water piping sections of underground springs and the continuous operation of pressure tubes commencing from
those sections enable the reliable and unremitting functioning of the entire system in the mountainous regions. Range of
activities offered hereby will ensure secure operation and exploitation lonhgevity of pipes and the system itself.

QG UYULNRE38ORL

1. A6pamos H.H. Bogocua6xxenue. - M: Crpoitusgar, 1974. - 480 c.
2. Uwpnipuwijumu U.U., Ubgpulpuwib U.U. Uwnbhwbwltpn pwnuph epudwnwlupupdwi
hwdwljupgh owhwgnpddw hhuniupubpp. - Gphwh: GETN2 hpuwn., 2013. - 264 Ly:

Uojumwnmbpt hpwhwiwgjus & 22 ghnwluih pmethg ghnuljub b ghnunbjuhiuljut gnpém-
ubmpjut puquyhtt pttwvwynpiundp  «2Z2 opuyhtt hwiwlwpgbph yWwhywinud, qupqugmy b
Yuunwpbjugnpénid» spuaqph oppwtiwljubpnid:

Ukplugugiyly F' 06.03.2014p.
Capnibujky Fngpmqpnipyul’ 21.04.2014p.
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258} 626;627

bueLUzZNU LUSUCP ZUUULRC OQSUANTOUUL UP LQUUP v

2.9, Zupnpiniiyul
Kwpunuwpuy bnnipyul b phliupupnippul Zujuumulh wgquyhl hwduyuwpul

Pwlwh punbp. opwwnrwp, opudpwp, hwpupughtt hbbwpwb, hhppuyihjuljwt hwpdws, nongnud, gpui-
dwnwlupnid, pwhwgnpénid, Lupnidught junnnuljupwp, hhppnnkjuhjulwh junniguspubp

L&nhughl ppowlilibpnid hudwpn unnigiynid Ei gpuduninwupupdwl, nenguwl b gpupphugdui
hwlup hwppunbuyws gpunjhunughni opunwplbp: Ldwl ophliul F Yksnun-Qunhpunh-2Ephkp opunnwpp,
nph dhongny Gksninh gpudpuph opkpp oqunugnpdynid ki npnguml hyuninufabpny: Lpunnwpl whghnid F

Jupun unpunywé pljpbpny b wwhwhonid  hunnnitj pwhwgnpSuwl wuydwhbbph wlnid:

Lpunnwpp puwhwgnpdynid Flpuyl npnguwl dudwiujuhunywénid i uyl nhnbuwgbu
wpnynitbunfbwn gupdalynt hyunnwlng uinnphl Ghonid, nip &aonidp
hwubinid FHe,=500d, Junnigynid Fihnpp ZEG:

Fhpywé kb Ejph hhppuyiplulub sunhuipoblph npnovwl hwoyuplakpp, &aoniduypl b
gnuihunwghni opunupbpnid, ZEY9-h nnupplp pkdhdikpny pwhwgnpddwl wuydwbabpnid:
Lpunnupkph winjunubq puhwgnpddwh wuydwhbbpg b akiny'
phpyws EG puupufuughl hEmpubbEph sunhwlpoblbpn:

Zhngpuyihjwyuh hupjwshg wnwgwgnn Lupdwh pupdpugnidp

2EU-h Epynt wgpiquunikpp juwhwnpjws &u obpbthwynp hhgpowunnmipphutkpny: @kukpuwnnph Jpu
Ejwd phnh Jpupuyhtt Jkpugdwt ghwypnid jupd dudwbwludhongh pupwugpnid ninnhs wwywpunh
nhdEyuninpp nnipphth wthdp hwinwd £ oph ohph wqptgnipiniihg, nph yuwwndwnny winipphtiwght opunw-
poud wpugnipjutt dwpnud sh (hunud: Lwih np ZEY-0 wpjuwinnd £ gugnud, hbnbwpwp, wqpliquunh
Jupquynpdwt pupwugpnid bu hhnpuyjhjujut nidghtt hupjwsubp wowewbimy skt Jupnn: Snipphtught
opwnwpnid. hhnpudhjujut hupjwsh wpwewgdu yuwndwne Jupny b hwinhuwiw dnunph hrwljutih
npoubjwynpnudp: Zhppuyihjuwt hwpjwsh unyt phwypp Yninklgdh Lupdw dks pupdpugnudny, bph
wgphquniitphg UkYp gnpswpyniihg hwinws hith, wjuhlipt' gnpénn wgpkqunh dnunph hwljuip Yhuldh'
wnnipphlp opuqpbnt bywwnuyny: Uju nhypnid Lupdwt pupdpugdut desnipniup jupudws Yihuh dninph
thwluwbh huliwt dudwiwludhenghg lp + Zhnpuihulut mnhn hwpjwshg juntuwhnt  hudwp

thwljuth thwldw dudwbwludhengp whwnp Ehuh £, > % ,nputn @ -u hhppudihjuljwut hwpdwsh wihph

nwpuwsdul wpugmpniu £ (1]

a-—1%°__ 1060 uy

/ ada K
1T+— —
5 E

d U § -u hwlwwywunwuppwbwpwp, junnnuljh npudwughdt nu yuwnh hwunnipmniut o, £ © £-0° oph b
lunnnuljh Wniph wnwdquljuinipyut dngnyukpp:
K _ 1 2L
Lul L=6000 JhW —=—, —=11,32 ¢
wthop E 700 "™ g ¢
Kupdwtt pupdpugdutt dkdnmipmitp ny ninhn hwpwsh nbypmid, Jwhdws thwujuih twuldub
duwdwtwludhonghg, Jupkih £ npnot) Uhonjh huynh pwtwdlng [2]°
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2Ly,
gty

npuitin V) -t inipphtiughtt opunupnid hwunwnydws wpwugnipniub b

Lrushy 20U0Y9UreEr

Ut wgpliqunh wohwinwbph nhypnid” Q = 0,6 48/ (nongnid sywy), V), = 0,76 /i)
Uunpl ubpuyugus wnmnuuulnid wpdus & by b Gplint wgpbquuniibph wipwndwt nhypnid

Lupdwt pupdpugdutt dksnipniutpp, jupjudws hwuljuih hruljdut dudwbwljudhenghg:

Unjnruwl
t o 4 1y Kupuwl pupdpugnidp
2L
4 1 mgplqun 2 mqplqun
AH AH ,u AH
AH —-100%
—-100% 0
4
1 2 3 5 6
30 2,65 31 62 16
40 3,53 23 6 46 12
50 4,41 19 5 38 10
60 5,30 15,5 31 8

Pusybu Eplnud £ wnjniuwlh yipohtt ynttwlh mjuubphg, dupdwt pupdpugnidp juqunid £ ununhy
Lupdwt thnpp dwup, b puttwnpyynn nbypp urnutiquynn sk unpnjuljh wdpmipjut hwdwp:

Ujdd putimuptup plnt mgphquunutph dhwdwdwwl Jpupujhtt pintwpwihdwt ntupp, tpp nonguwt
qhdp thuly £ b Ununph thwlwbbtipt ufumd b huldty dhwdwdwbmy b dhhiingh £, dudwbwludhengnid:

Uluhwyn £, np wju ghypmid Gpp b hwunwunjws swpddwt wpugnipniup jpljhwyunldnd o,
htunbwpwp, hhppuyhulwt hwpdusp Yninklgyh wn -h I dwund pipdus Lupdwt pupdpugnudutpny:

Qpunwupnid wnwgwgnn hhnpuihjuljwh hwpdwédp, tpp hhypnhwignygh
wpjuunnid k npngiuit b Eukpghnhjuljw tywwnwlikpnyg

Zudwhp bywunwlny owhwgnpsdwt nhypnmd opwwnwph quwdwuhg dhugh ZEY-h wnipphtught
opwwwph vhwgdwt Yupjuwsph L =6 §u/ tpupmpjut hwngwst wownmd t 0=2 4/ Gpny, nph
nhupnid junnjujnid hwuwnwndmd & V) = 2,55 /4 wpugnipini: Qpuinwph Qunhputh b Zkphkp §mnkph
qnuiwpuht kjpp hwunwinyws hhppudihjuluwh nkdhuh nkwpnid Yihtth Qp +Q, = 0.8 £/

Zhgpniuywh Eplnt wgpliquunh dntnph hwljuitbph dhwdwdwbuljjuw huljdwt nphypnid hwdwlupgh
Qunhpunh b Zhphkp &mintpp Junupkt hudwuwpuloenn wonwpuhh php’ mukbwny dbs bplwpn -
pintutkpn wjwunnipwyhtt hwjwuwpwlopnn wpnwpuyh hwdbdwwnnipyudp:

Ljwwktp, np gpnubjuynpdwt (nphwh thwynwd) hbnbwbpny opunuph quwdwu-2EY hwndwénid
Junwowtw Hph muwwnwinid, npit ujunid £ tdugnidnyg: Unyb hwnguénud Giph (Lupdwly) muwnwtnidubph
thnyp Yhth p, =77,32 ¢ Quohputh b Zhphbp nintpnid nupdju) junwewbu kjph (fapuwil) nwnwbnid
npun npnud gnpdpupwugt ujuynud k Eiph wybjugnidny: @nn b 2kphbp goinbpnud fupdwt munwdw thnybpp
hudwywnwupiwbwpwp Yihukh g, =82 ¢ Uy, =94 ¢ fwlh nhin gpuwwnwph Jkpnhhpjwy &mintpp
byuwunnmd  Bu dupdwt dwpdwb  gnpdplipught, www opwuwph nne Lpjupmpjuit dpu Lupdwb
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pupdpugnidp, jupws ppnubjudnpdut dudwtwludheonghg, sh Jupnny gbpuquugh] wn. 1-h II dwund
pipJué £updwt pupdpugnidubpp:

Gpt  wnmpphuh  Umwph  thufwbh  hwldwh dudwbwfwudhgngh  plunpkip 7, =60y, wuyuw
Hmax = H0 +AH = 405 l[llllllf Pmax = pg max :3980 gfaw

Quipuuyh hwjnth pwtwdltnyg (pun TUI-6.02-2006) npnontd kup unnnjulh wwwnh tjuqugnyh

hwuwnnipjniup

maxd =0
25 7
npuntn K =1,23 wwpwph qgnpswljhgu k (puwn CHull 11-23-81), 0, -u" hnunitinipjut uwhdwip, hul
SZKL’""XOI =171 if
2o,

Snipphtiughtt opunuiph pwpujuuyhtt hktwpwbutph juynium pyut hwydupy

Kupniduyhtt junpnuljuownph Jpu jpwpupoughtt hbbwpwibpp twpwnbumd Bu unnnduljuowpht
wdpmpini b §nonmpinit munt bywwnwyny, hbnbwpwp pwpuppuwghtt hktwpwtttpp whnp b ntibkbwb
huwdwywunuwupuwtt quuquws b swihbp, npyhugh wwywhndbt Jbpohtibphu wiunwig b wwwhny
wpuunnwtipp (ljwip):

upupuuyhtt hEbwpwbtbph juniimput hwyquplp junwpdnud t CHuII 2.06.01-86 wwhwueutpht
huwdwywwnwupuwt, pun nph jupupwisnip
httwpwth Jpw wqnynn nidiph hwdwnuuw-
Unpmpymbp whwp £ jhh  wjtwhuhb, np
pwjupuph (3]

dslolﬁxlé

kuSRY—" (1)

Yn

wuydwbp: Ujunbn  v,-u phnbujuwbpukph

qniquijgdwt  gonpdwljhgh L, F -p'punhw-
tpugyué nidughtt wqpkgnipjutt  hwydup-
Juyhtt bpwwlmpiniup (nud, dndkuw, jupyu-
dnipjnil), R-p° pughwbpugyws Ypnnni-
twlnipjutt hwoqupluyht tpwbwlnipniip,
Y- wonwnwtpwihtt wuydwbbbph qnpdw-
Uhgp, npp hwpyh £ wptmd pkuph whup,
Yntunpnijghwl, Wniph wbkuwlp, hwoqup-
Juyhtt ujubdwt b wyl, v,- p hnuwhmput
gnpdwihgp’  Yupujwd  pkuph  wuwnwupiw-
twwnynipinihg,

NMuydwt (1)-hg uvnwugynd £ pwpupuw-
jhtt hEbwpwth K o Quyninipjub wwpwph

gqnpéwlhgp Uly. vupujuughb hktwpwbbph juym inipjmh
hwydupluyht ujubdw

Ky =21, )
F
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Zuwpyuplp yunnupymd E Epynt giyptph hwudwp.
w) hhdbwlwt hwydupluyhtt nwp, Epp junnigusdph Jpu wqnnud £ dhuybt wvinwnhly phntduwsp, wyu

nhypnud juymunipjub wuwpwph gnpswlhgp Yihuh” K, =7,2:
p) hwunniy hwyqunpluyht nhwp, Epp junnigqubpp tupwpldnud E ubjudhl] wqpbgnipjut pintiduspht,
wyu nhwypnd v, =0,9, v, =7, v, =1,2, b juyminmpjul wwownph gnpswljhgp Yhuh K, =108:
(1) & (2) pwbhwdlbbtpnd R -p nkwlnhy (guhny) gnidwpuyhtt pintduspt £, npp hwduwuwn k hkbwpwth
ubppuinid wnwewgnn othdwt nidhu
R =mgf, ®3)
npunkn Mg -t hkbwpwth puwpt k, f =1g,
f -n* hkbwpwih tbppwtnud othdwt gnpéwlhgp, @ -u' othdwl wulnibp, £ -t wljnhy uvwhbkgunn
gnidwpuyht pintdudpl b, npp wuydwiwdnpdws E unpnjujuwowph phpdwt wulniing b tpwbnid
wnljw Lupnidny (unwinhuljut b hhppujhjuljwt hwpywshg wnwewgnn Lupudwt pupdpugni):
Uljnnhy uwhtgunn nidhtt whwnp E gnidwnt) ubjudhl pintiwsdnipiniithg wnwewgnn nidp, npp npnoynid £
htwnlyw) pwtiwdling.
F,, =mga, )
npnbn  a=A4K,K,, A=0,3 (Il gninh) ubjuuhl] wmqnkgnipjub nidqunipjut gnpéwlhgh k,
K, =035, poijjunphkih Juwugwusplbph qnpswlihgp, K = 0,8, gpniiinughtt updwbukph gnpswiljhgp,
htwnbwpwp. ¢ =0,084:
Blukin] wyju Ubpnnghg whwp b uuwplp 21, 22, 23, 24 wpupiwght hkbwpwbibph
Juyniunipjut hwpunplubp:

vwpujuuypt hEupwbutph (uZ) uyniim pyub hwyduplp

ZEuwpwit N1: Uju hktwpwth hhdpbpp &wp&pdus duynught gpniintkp B, npnig hwdwp £ =0,75:

Cun juwwpjuws twhwgsh htbwpwih phnnth swjwp' 55,1 @, wdpwih quiqusp 2750 4g
htnbwpup, htwpuith quiqusp Yihth' G, =pgh =1297L:

ZBEY-h d =820 x74 v/ npudwgsh dupniduyghtt junpnjuljupwpp Z-1-md dhwinwd & o =7020 %76 i/
wmpwuwqgsh hiptwhnu gpwwnwphtt & =103° wuljjub wnwly: Nunh jpwpupughtt hBbwpwih Jpu uwinunhly
Suonidhg mqnnn gnidwpuyht nidp Yihih (2, 4].

F, = \/Xf +Y! - 2X,Y;cosa,

ndf
X, = 4’

d, =988 uif;, H,,-u' dhugdwl Yknh YupJuspnd wvnwnhuljut dupnmdp, 44 -p°  hhppuygihjulub

P g(Huul + AH ), Hyw +AH = H , d,-p hiptwhnu gpwwnwp junnnywljh bkpphtt npudwghd k,

npwuntin

hwpjwshg wnwowgnn Lupdw pupdpugnudp:
Uju nfjun ibipny Ymbkbwbp X, = 3007 YU,
Y, -p mmipphtiught opwwnwiph Ypuw mbnunpdus huuith ujujunwulh ypu wgnnn Lupdwt nudt E dhugdw
tnh unnwwnhly Lupnidhg.
Y, = i pgH,
4
npuikn o = 70044, thuljuh ujujupuljh npudwghst £ hkinbwpwn' v, = 7570 Ju:

Uju wuydwbpnid N1 hktwpwih ypu wqnnn wljnhy uvwhtgunng nidp Yihth.
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F, =X} +Y? - 2X,Y, cosa, = 3039 Yu:

N1 hbuwpwih ntwlunhy (ygwhnn) gnudwpughtt phintwspt wpwewbnd E hktwpwih ubhwlub
quuqushg, thwljububph, unnnduiuowph b tpwind wdthnhyws oph, hiswhu twbh wy pheubph
quuqustbtphg: Niunh N1 hkttwpwh nkwlnhy (wuwhnn) nidp Yihtp.

R = (mhhﬁ +Zm)gf =2my.gf :

Cuwn twhiwgsh’ m,,, = p W, = 132240 4g, hbnbwpup' R, = 7946 [u:

Uunwugymd E, np N1 hkbwpwbh wlnhy] wvwhbginng gnidwpuhtt nmdu qquihnpk ghbpuquignid &
ptwlwunhy wwhny gndwpuwyhtt nudp: Uwluyt hwpdh wetbng, np uz-1 hkbwpwbp uwhbginng nidh
ninnipjudp httnud E duynuyhtt quuqguishl, ntunh gnpstwjuiinid nbkwljnhy nidp vnugynid L whuwhdwb
Uké b hbuwpwih wbnuowupdh Juuwbq sh Jupnn (hubp Uywhnympjut pwpdpugdwt byunwlng
Epwohiwnpynid £ hktwpwbpp pwpuhub) hhuph dwyntph htin:

ZEuwpwi N2: N2 hktwpwth wlnhy] vwhbgunn gnidwpught nudp Yihuh (2, 4].

>

nputn o, -p X, b Y, mdbph juquwd whlnibb k: Cunn twpiwgsh o, = 22247, hkmbwpwp

d2
XZ = i 2 ngum 4
4
2
d, =792 «if wnmipphtuyght 9punwph ubpphtt mpudwghsu k' nunh X, =7933 4L, Y, = LLF, pgH =1933 [ u:

Uju wuydwiibpnud N2 hkiwpwih dpw wgnnn wljinhy vwhkgunn gnudwpuyghtt nidp Yhuh F, = 2738
qu:

N2 htbwpwtph pbwluhy (ywhnn) gnidwpughtt phintfudpt wpwewunid L hthwpwh ubthwulwb
quigushg, mnnnjujuwowph b bpuind wupthwlyws oph quiugqdushg: Cungniunid Gup, np junnnuljupwph
ubthwljut b 9ph quiugusttpp juqunud B hktwpwuh quqyush 30%-p: Uju wuydwbubpnid N2 hktwpwuh

ntwljnhy (yuwhnn) nidp Yihth.
R, = (mhhﬁ +0,3my,; )gf =1,3m,9r :

Cuwn bwhiwgdh® m,,, = p W, = 74640014, muwnh R, = 7400 [L:

Lwih np  F, >AR,, niunh N2 httwpwip Yhth wiuyni: Uwluyt N2 htbwpwbp £, ndh
nunnipjudp hknud £ wdnip dugpughtt gpoiintikphtt b hwjugnnud £ hktwpwiht, nph wwndwnny wy
Yhth pwgwpwybu Yuynil, wjuhlpt' gublwgws Ypwpuyhtt hpughdulnid wyuwbnydmd & F, <R,
wuydwbp:

ZEuwpwt N3: N3 hktwpwih Jpw wgnnn wlijnpy uvwhbgunng gnidwpuyght nidp Yihith. (2, 4],

2
n? pgH, d; =570 i, wgphqun dwnbnn Lugnidughtt janpnduijh tkpuh npudwghst S

npntn X, =2

X, =1623 Ju:
Y;-n' 3-py hbbwpwinud junnnuljh wnwgpujhtt nidnp.
2
Y, =%ng =8114L:
Gnidwpujht uwhkghnng nidp Yhwquh. E, =7776 JL:
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N3 hbktwpwth ntwlunh] (guhnn) gnidwpughtt phntduéptt wpwewunid b htktwpwih ubthwlwulb,
funnnjuljwpwph b *punmd wupthwlyjws oph quitqyusitphg:

Cunnitnud kup, np junnnjuljupwph ubthwwi b 9oph quiqustbpp Juqunud kbt hktwpwih quiugqdush
10%-n: Uju wuydwbibpnid N3 hktwpwh nkwlunhy (wwhnn) nudp Yihth.

R; = (mhhﬁ +0,1m, )gf =1,1m.9f »
wyjuwnkin
My = ppVthﬁ =127200 be:

Stnunpkin] wpdbpubpp, junwbwbp® R, = 7029 Yu:

Lwtth np punnnuljuowptpp b N3 jpwpujuught hkbwpwiip qungnid o ppudnignt by b swslqus tu
gpniunny, ntunh tpu Juyniiinipinitt wywhndquws

Guunwupyus hinnwgqnunnipjut wpyniupnid hwignid Eup hinbjuht.

1.9ksninn-Quinhpwth-Ziphtp huptwhnu opunwph guwdwup L=6000 « htnwynpnipjut Ypw, thopp
2BEU-h  guoniduyghtt gpwuwpbph widunwig swhwgnpsdwt wuydwihg Eubknyg, npnodl Lo
Juwpuhuwghtt hEtwpwttkph swihbpp,/

2. Yhwwnplyty Eu 2E9-h £upnidughtt b hupbwhnu opuunwptpnud hwpwynp fupdw pupdpugnidubpp
2EY-h wohnwwnwuiptikiph mmwpplp nkdhdubph nhypnud:

HEKOTOPBIE 3AJJAYN KOMIIJIEKCHOI'O HCIIOJIb30BAHUA T'PABUTAIIMOHHBIX BOAOBOJOB
I'.K. ApyTioHsiH
Hayuonanvnbwiil ynusepcumem apxumexkmypul u cmpoumenbcmea Apmenuu

KiroueBrblie ciioBa: BOJOBOA, BOJOXpaHWIHMIIC, aHKCPHBIC OIIOPHI, FI/IHpaBHI/I‘IeCKHﬁ yaap, OpoOuICHHUE, BOHOCHa6)KeHI/Ie,
OKCIITyaTanus, HaHOpHLIﬁ pr60HpoBOH, TUAPOTCXHUICCKUE COOPYIKCHUSA

AHHOTALIUSA

B ropHbIX palioHaxX YacTO COOpPYKalOT TI'PaBUTAIMOHHBIE BOMOBOJBI, NpeIHA3HAYCHHbBIE U1 BOJOCHAOMKCHUS,
opouieHuss ¥ 0OOBOAHEHHUs. [IpUMepoM MOXKeT ciayxuT BomoBoa Keuyr-3apuran-I'eprep, uepe3 KOTOpPBHIA BOIBI U3
KeuyTckoro BOmOXpaHWIHINA HANPABISIOT IS OpoLIeHHsA. BOJOBOA MPOXOOHWT MO PE3KO PacwICHEHHOMY pelbedy H
TpeOyeT pa3pabOTKH OCOOBIX YCIOBHH JKCIUTyaTaluH. BOIOBOA 3KCIUTyaTHpyeTCs TOJNBKO B OPOCHTENBHBIA CE30H, a B
OCTaNbHOE BpeMsl Oe3aeiicTByeT. J{iis MOBBINICHHUS 9KOHOMUYECKOH 3 (HeKTHBHOCTH BOJOBOA HA €0 HIKHEH OTMETKe, Ilie
Hanop nocruraer Hc=500m, coopyxkaercs wmanas ['DC. IlpuBoasTcss pacueTbl HO ONPENENEHHI0 THAPABIMYECKHX
rapaMeTpoB MOTOKA B HAIOPHOM M IPaBUTALIMOHHOM BOJOBOJAxX Ipu skciuryatanuu I'DC B pa3nuyHbix pexumax. Mexoms
13 YCIIOBH 0€30I1acHOM SKCIUTyaTallii STUX BOJIOBOIOB BBIBEJICHBI TApAMETPhl aHKEPHBIX OIOP.

SOME PROBLEMS RELATED TO THE COMPLEX USAGE OF THE GRAVITATIONAL PIPELINE
H.Gh. Harutyunyan
NationalUniversity of Architecture and Construction of Armenia

Keywords: pipeline, reservoir, anchor basis, hydraulic surge, irrigation, water supply, utilization, pressure pipeline,
hydraulic constructions

SUMMARY
The utilization of gravitational pipelines, designed for water supply, irrigation and flooding, is quite popular in the
mountainous areas. The pipeline of Kechut — Zaritap — Herher can serve a good example of such a gravitational pipeline
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which enables to use the waters of the Kechut reservoir for irrigation purposes. The pipeline passes through a broken terrain
of a mountainous area and requires a development of special conditions for its utilization.

The pipeline is used not any time but only during the irrigation period. To increase the economic efficiency of the
pipeline a small hydro-electrical station is being built on its lowest point where the pressure reaches H=500m.

The calculations are given defining the hydraulic parameters of the flow in the pressure and gravitational pipelines
during the utilization of the hydro-electrical station in different modes of its operation.

The parameters of anchor bases are provided as well based on safe utilization requirements of pipelines.
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251 628.112

Ururussuy 20reuUdqusrk Urst8ul cusMrduunn, 2N rUuSULSLErh UMsNhuUdts
QUAUYUNUUL ZPULURNUYROUENT

L.L. Ukjhpjw, U.U. Uhuniyui, U.U. nipnjui
Ul b.q. Enhuwqupnip whyjuwi opuypl Ahdwhwpglph b Ahppnunkpihfuygh phuwnpnnin

Pwlh purtp. wpntqut wjuqub, sunpduing hnpunwbgp, djtwpniswlut ntnbkunipniy, dhpnpu-
ghnt owpddwt hwjuwuwpnid, fwpkdwunhjuljut whwinghw, tipiph jupquynpnid

Phunwplynid F Upupuiuyul huppayugph wpunbgub wjnquih daonidughl pkpunp wppynibwbn b
Jubuynnulwi nkdhuny puhwgnpdlynt jiiphpp: Usynid F, np winwbg hudwyuninwuhnul
opuwkpipupwiwlul husyupfabph Jupnigyus pwnpyuwing hnpunwbgplphg Junwpyng punuughi
opwnl uyn shpunnid unknsty Fwunlbunuyp Jhdwl: Ulhpudbon FhEnugun: uyn hnpunmubigpbph Ejpbpp
Jupquunply puwn ppwlwl quhwbioh: Unwowplynid F Epkph jupquinpdwl ihwljmbuyhl bnubulh
tpwlnid, npp Epunpnid Finidly daonduyhl pbpunnid pupddwi nhpEpkighuy hujuuwpnidp, kpp
hnpunnubgplph ypw Eqpuyhl quylwip ns qdughll whhwyn fugyng pniilghw E: U inidnidi
ppwluinugybin: Fhhppnplnnkgpuinnph oqlinypjundp ' jhpunking dupbdwnplulul whaynghuyh
b Apppuipwlwl dnpbjun/npdwl Enuiuakpp:

Unnnowyuwhnipjutt  hwdwpppuphughtt juquulibpympjui niunidtwuhpnipjut wpmyniupubph
hwdwduyt dwppljuig hhquunmpiniuttph 90%-u wpwewunid £ wunpuly oph ogunugnpsdwts hkwnbwupny,
hulj punn 8NRULBEUYO-h juthuwnbunidubph' 2025p. tpjpuqunh nupupwisinip Eppopn ptwlhs Yotk
fudtnt npwljjuwy opp huwn  Juphp: Gnpstwluinid pojnp punupwgbnibpp b nwinbuwgbnbbpt wyt
thwhwunin Jupshph El, np 21-pn qupnud funpgnp pujumidubph yuwmdwnp jnunti 9nipp: Swn gniny
wpluwphp tunfph nupwppguihg Yuugth gph nupwppgwihb, b gmpp, npwybu kphph pwuquu]upului
hnudp, hp bpwbwlnipjudp Yghpuquigh twpht, hull dwpnip oph wuljwunipgp jhwinhuwbw whnnipjut
qupqugnilt wpghjulng Jupbnp wundwnibphg Ukhp: Uwpnip oph wuowpubpp gutjugus tpyph hwdwp
ikt ny vhuyt jppwgnyt phtwbuwnttnbuwljut, wy twb wqquyhtt wiunuignipjut nbuwblniihg swwn
Juplnp bpwbwlnipnil:

Uju punpuyunlbph Jpu ghunnwplip Upwpuunyut hwuppuduyph wpnbqui wuquh pupdp
Supniduyhtt opuwnwp phpinp owhwgnpsdwt wpnh Jhdwyp: Wy okpnh gpubpipuputulut yuydwbbpp
htiwpwynpnipnit ki pudbenid wynntnhg opunt hpujubwgul] swnpjuiunn hnpwwnwbgptph dheongny®
soqunugnpstiny junppuyhtt yndykp b fEjunpukubpghu:

Cwwnpwinn hnpuwnwgpkpt hpkig wohwwnwipught uljgpniipny fuhun wppbpynud Eu junppuyhte
wynuybkpny gqopénn hnpuwnwgptnhg: Uju nhypnid gpunp Jjuunwpynid k ny pk wpunwpht nidh (wyndugh)
wqpbkgnipjut muly, wy opunwp 2kipnh tkpphtt wnwdquijub ukinddwi tukpghuwygh sunphhy: Uyy Eubpghw,
hwdwduyt $hqhluyh tplunyph, dudwbwlh pupwugpnid hinghtnt dwupnd £ hwighgubind hnpuwnwgph
Eiptph b fupnudubph dhwdwdwbwljjw wildwh: Cun npnud, hnpuwnwigph woluwwnwiph ulqpiwljui
opowinid uyn wbdwb wpwgnipniup pwwnn wykih Ubs L, pwt htnwqu dwudwiwjuhunywusibpnud:
Uwutwynpuytu, Lipiph wilynidp nupdu Jupduspny, jupjus opunwmp skpnh gpubpypupuuljut
punipwqnptphg, upnn E juqdl) 10...15%: Cwnpdwinng hnpuwnwigph hwenpn wnwbidtwhwnlnipniut wyh
E, np okpnp wowdquljut ubknudwt nidtph wpwbwluwh dwup (npng ny pupkbyuwun yuydwtubph ghupnud
nu jupnn k hwutl] dhgh 60%) swpuynid L hnpuwwnwgph ukpphtt hhnpuyjhjuwt ghdwnpnipmniatbpp
hunpwhwpbint ' htnbwpwp' Eph dbwdnpdwt Jpu: Pugh opwwwp shkpnh punipwugpbphg Ubs
wqplignipnit niukt twl hnpuwwnwigph ubpphtt hhnpuwyihjut Abwynpnn punipwqptpp (pwnwghnp,
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Epjupnipinitp, othdwb hhgpudihjuljwt ghdwnpmpnitubpp b wyl): Swnpduing hnpuwnwigph djniu
wnwbdtwhwnlnipmnit wyt E, np nputg ukpphtt hhppudihjulwt phdwnpmipiniuitph yuwndwnny Gptkph
b gupnudubph Juuwp ny géwjht k, b owpwynh wqplgnipmitp Eptph dpuw wpdwnwuwbu sbnymud k
nquphpdwlwithg, hst wnw kp junppuyhtt wndwbpny qnpénn hnpunwugptph ghypnud: Mughpt wdkh b
pupnuinud, tpp unyt opwwwp phpunid hwdwwnbn gnpsmd Bt dh pwth thnjuwgnnn ownpduing
hnpuwwnwbgphbp:

dtpp wpdwd wnwbdtwhwwnlnipnitubph ywwdweny swwnpjuing  hnpuwnwigptph  hwdwp
Jhpunkih skt opubpypuputuut wyt hwyqupuyht tywbwlubtpp, npnup Uowljws Et hwunwwnnit kjpnyg
jud hwunwnnit dupndnyg gqnpénn hnpunwbgpbph phwypnud: Sknht £ ok, np wyy pupgmipniuubph
htunbwupny uwwnpbpypyw  optkph phtwdhuynmd  swwnpjwing  hnpwwnwugphtt  Jhpwpkpnn  wnlw
ntuntdbwuhpnipiniiubpp own vwuyuphy b, hul inwsubpb k) pungph npdusph hptug pupbkppnipjudp
ns wudpnneowlwi Eu wpunwgninid kplinypeh hpulwi bhqhljut [1]:

‘Upkiip, np ubkpluynid wpght swnpuing hnpunwigptph hwdwp juqudt) u opubkppuputului
hwoquplutiph juwnwpdwb ghnwdbpnpuljut gnignidutp [2], npnup uwluyt wwppbp opjkljnnhyd
unipjkljnhy wuwndwnubpny ninhu gnpstwlwunid juyi jhpuenipinib sk quby:

Upwpwinjwt hwppuduph wpnbqut wjuquih pupdp dupnidughtt hnphgnuh optipp glinhu whgus
nuph 2-pn Yhuhg qujunpkt ognnugnpsynid tu Gphwt, Upwpuwn, Upnwpwn, Eodhwsht, 9bnh b Updwdhp
punupubpph b dh pwh wuwuyul hwduwjupubph Jhugunuyhtt b mkpthjujut opudwmnwljupupdul,
htywytu twl hnntph npnguwt ptwquyuoubpnud: 1973-1975ppe. Gphwih gpudwmwlupupdut wnweht
htpph 1,5 %4/ swjuuny 9pwwnwph hwdwp wjwquih ffwbsyuph nbnudwund wnbknunpdtght npe
owwnpyuinng hnpwwnwbgpbp® 2,72 /4] twptwlwt gnidwpuyghtt Ejpny: Lnyu twpuwmgduyghtt Ejpny tplpnpy
htpph opudwnuljupupdubt hwdwp Epynt mwph htnn unyb nbknnud nknunpdtght bu jnp Junpjuinn
hnpunwigptp' 3,62 A4/ hwptwljut gmudwpuyhtt Swhuny: Swynp, wyn swwnpjwnng hnpuwnwgptph
Eptpp stht jupgquynpynid b wpyniupnid wnwehtt htipph epudwnwljupupdwt junnnjuljwowph hwdwp
bwhtwub opowtnid unwgyty &u 1,22 44/, hul tplypnpy htppnud” 2,12 £/4/ wykignijughtt Gjpkp, npnup
whtyuwunul puthynwd Ehtt' wnpuwnwgubinyg hnphqnup, wyjuhtpt’ nupklut onipe 100 7& U3 gnip ninnuijh
nht k ubngb): dpw, hsybu bwlb nwwpphp pwljut b Jwpnpusht gnpénubph hkwnbwupny hnpwwnwugptph
gnidwpuyhtt Gptpp 1991p. wppbtt juqunid tht hwdwywunwupwbwpwup pugudbup 0,6 24/ b 1,35 &4/ 1
Eptiph wthpwdbon pwtwln wywhnybim hwdwp wyy nbknpudwund nkqunpdtghtt inp swwnpyuing
hnpuwwnwbgphbp:

Unwilg bppkph Jupquinpdwi tht swunpjuidnd  bwb  wy) nbnpudwubpomd  wbnunpdus
owwnpyuinng hnpuwnwugptpp: Uy hwbqudwbpp, phtyybu twlb wyl, np gputp wwywhngws skhu
hudwywnuupuwt opubpypupwbulut hwyyupluyhtt twhiwgstpny, uintnstightt wpnbqyut wjuquinid
nwguwwyuwih  Jhdwly, npp juujubint & Jhdwlp ounlknt hwdwp unphpnught Zujuuwith
Junwywpnipnibt pugniutg kplnt uplnp npnpnud, npntp, guynp, hwdwjpwyh fpwpunynud thu:

Utjwpnipjutt  wmmwphubphtt hwppwujuypnid puth wpwy Ajuwupniswljut nbnbunipniuttph
Junnignidp: 1990p. Ajuwpnidwljut wnunbunipmnibutph hwdwp hnpwndl] tp wppkt 33 ownpjuibng
hnpuwwnwigp b npuig phyp mupbkgunuph wipbnnpit wdnd Ep: putp Jurnigyl] b owhwgnpdymd thu
sjuinbwupqius b wnwig hwdwywunuwupwt twpwgstph nt opubpypupwbwlwi  hwyduplukph:
Upubkqut wjuquih Jhdwljt wpnpkt phun mwquuwuh bp, hish uinhytg 22 Ywnwwpnipjubp 1993 L
1998pp. punniubk] npnonudubp vnnpbpypyu opkph oquuugnpénidp pupbjwybtnt th swpp vhongurnidubph
owljdwt b pwwpuinn hnpunwigpbph hnpuwndwt poyjunynipnit wwnt uhun jupg vwhdwibknt
Jtpwptpu;: Uwluyt hbnwquynud, oppwbghny wyn npnomudubpp, djtwpniswjub mbnbumpiniuttph
hwdwp nmbnunpynud tht puquuphy tnp punpyunng hnpuwnwigptp: 2006p. nputg phyp 224 tp, 10,9 £/4
Epny, 2008p * 387 hww 19,7 1£/4/ punhwnip bjpny Jud wwpklwb onipe 600 ofé o2:

Zudwduyt USAID-h dhuwbuwynpiudp juunwpdws «Upwpwnjul guonh unnpbpypu opuyht
nhuniputibph quwhwnnid» niuntdwuhpnipyu® 2013p. gunipjudp hnpuwnwigptpny juwnwpynn hwunwgh
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punhwnip opwnp juqumd £ 55,6 44/, wyn pynid djuwpnidnipjut iyuwwnwlny' 35,5 24/ jud nupkljub 1,12
Ujpn U3 Upynibipnid £upnidught obpunnid wnw £ wnbwnwh Jhdwly, nph wywugnygubtphg k wyi, np gpuljut
Lupnudp obpuninud yuljuuly £ 12...16 #Any, Jkputnid £ Ujnp (hép b dnn £ gudwpbinit Ulgnip ghwnp: dwnwtigh
nul) k£ b Ukdwdnph winndwljuwjwith opudwnuljupupdwt gnpéplipugn:

Jhwljt wjuybu ophwuwlwb skp (hup, bpt owwpjuinng hnpuwwnwbgpbpp swhwgnpsyth
Jupquynpdws bpny' bEpkp Aljubkpph hwdwp JEhuwpwinpbt wthpwdbion oph owynmphdw) pwbwlhg:
Ulgubiny thwjwtuyhtt ndhuh swhwgnpsdwt® Yupkjh Ep opunh pwbwlp guuutgubty 30%-ny b hus-np
suthny untuwthly tbpjuw wntwnwh Jhdwljhg:

Upunbqub  gupniduyhtt okipnnhg swwnipuinng hnpwwnwbgpbph  dhongny Juwinbwlupgus L
wpynitwgbnn - opun Juwwpbnt hwdwp, Gpp whwnp b wywhwywidh twb opowlw  dhowduyph
phtuyuwhywbuljut hwjuwuwpwloenipniip, wthpwdbon b nisk] unnpbpypu opbph nhuwdhfuygh dh
pwih pwpy bqpuyht jubnhpbbp, npnbp  jwwgws &b hnpunnwbgph ny  gdughtt - hhgpudjhjulwub
phdwnpmipiniutnh, Epbph & Lupnudubph’ pun dudwbwlh hwdwwnbn wildwl, hnpuwnwbgptph
thnjuuqpbkgnipjut htwn b wyu [1, 3]: Cnthnwlwt yuwhwioh gqpudhliny gnpénn oph dwnwlwpupdub
guugkpnud, dwdwbwlh npnp wwhbphl, hopwwnwigptph Epbpp  ghipwqubgnd  Ba wydws
dudwtwujuhwnyush hudwp yuwhwieqws Gipkpp: Zbwpwynp tu wybjgnijughtt Gptiph wowewgdw wy
nhyphp bu: Lupniduyhi okpinhg opkinh onuwymid pnyy) stuyne b okpwinp hjnisnidhg wywhnybnt tywwnulnyg
wbhpwdbon Lk thwlwuttph dhongny thnppugul; uwnwgws bpkph wpdbpubpp b gpuip dnwnbguly
wuwhwioqwshi: Tw hpwlwbwugynid L hopuwwnwigpmid  thwlwbubph dhengn] dwdwbwlh hwdw-
wuwunwupiwl  wuwhbphtt  jpugnighs phdwnpnipmit upmly  ubpdmistkine dhongny:  Znpuwwnwtgph
wphuwnwtiph uljqpnid dingdus phidwnpnipjut wpyniupnid tpw Ejpbpp dnnbkinud Eu yuhwbownpyht: Uju
wuydwbbpnud, hwdwdwjt $hqhuyh tphinyph, nputp supnitwljupwp tjugnid i b npny dudwbwul whg
wpnbl hwjuwuwpynud Bt wwhwieynn pwbwlhhi: Ujy wuwhhtt dingws phiwnpnipniip npny swthny
tnppugdmu kU gpuitny wilbpugynid E hnpuwnwigph tpp Ywihukng oph wuljwunpph wowgugdwh
Juutgp oph dwnwljuwpupdwi guiugnid: Bpp npny dudwiwl whg, phujut wijdwt hbnbwbpny, Lpkph
wpdtipp tnphg hwjuwuwpynud t wuwhwbownpyhl, wihpudbonnipmnit B wowewtnid unphg thnppugty
uljgpnid tkpunisywd pugnighs phudwnpnipjub wpdbpp' dbkdwgubing unwgqus bpkpp: Ljwpugqpus
gqnpépupugp owpnitwlynid £ wyipwl, dhiish opwpkp obhpuinid bhjpinpughnt swpdnudp punumd k
Juqhutwughnwp:

Cunhwipwwbu, tpt pun uwuwndwb qpubhlh oph wwhwbop dwdwbwlh phpwgpnid wwppkp
htpputhnpunipyudp  dkbwinid jud  thnppwinid E, wyu  ubpdnisus  jpugnighs  hhppudihjuljui
nhdwnpnipyniut by, tnyb hbippuhnfunipjudp, hnppugdnid jud dkdwgnud

Biptiph Jupquynpiwit tjupuqpmipniihg ywupq E qpunumd, np wjt whwnp L junwupgh wpwbdh
thnybpny: Gluknd wyt hwiqudwiphg, np pwnpuinng hnpunwbgptph Gpiph wiljdwi nbdyt pun
dwdwtwlh wnwpptp E ntunh wwppbp Yihth twb wdkt dh dingnud tbpdnisws (pugnighy phdwnpnipjub
sathp: Mwipg £, np mmuppbp Yhuh twb thngiph mbnnnipyniin:

Cwunpywinng hnpuwnwigptph wpynitwybn junwjupdwt pughpt b uwhdwil)] jupgquynpdu
thniiph pwtwlp, npnotp wdkt Uh thnyh mbnnnipniup b jnipupwbgnip thoynwd tkpdnisyws jpugnighs
nhiwnpnipjut wpdtpt wyt hwoyny, np pwnpyuinng hnpwwnwiigph Eppp wnwybjugny swhnyg dnwn (hukh
wuwhwlynn pwtwlhi:

Stuwuwunpkt  puuinhpp hwiugnd E  dugniduyht opuwuwp  obpuinmid  $hpunnpughuyh  pwipdnud
ujupwgpnn hinbjw] hwjwuwpdwb nusdwin [1,4,5]°

0’H 0°H 10H
ot T )
Ox oy- 1 ot

km
npunbn @ = u gpunnwp ptpinh whkquhwnnpulwinipymih B, £-0° pkpnh $hpinpughuyh gnpéulhgp,

m -p° gpw hqnpmpnith B, p*-b okipinh wnwdquljut opunnipjub gnpswlhgh &, A -p Lupnudh | pkpunh
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x b y Ynnpghtwnbbp niukgnn jEnnd dudwtwlh ¢ ywhhi:

(1) hwjuwuwpdw nsdut vhwlmpnitth wywhnyny tgpuyhtt wuydwibtpp htnljugt . Gpp
t=0, uyu H(xy,O) =H, =const, b tipp >0, wyw vwhdwbnd 1imH(x,y,t)= H, = const, nputy
H -t gpunwp pipinh gupnidl | phwlub wuydwbbbpmd, tpp £ =0

Znpunnwiigph Ypu kqpuight wuydwp Yihuh [6].

27kemr, 8—H/r -7, =-0(t), (2)

or
npunbn 7 = +/x2 + )7, 0(¢) r, - whnpunnwtgph tipp b punun]hnt kb:
Q(z)- t hwinhuwind £ pun dudwbwlh wihwpn $nilighw, npp juinph msdwt wpnyniipnud
Eupwlw £ npnodwt:
Cwnnpjuiting hnpunwigph hwdwp, Gjukng tkphnpunwigpuyhtt hhnpudihjuyhg, O(f)- h hwdwp
qpkup htnlyju wnbsnipiniup.

0(0)=pm, = \2g[H (.0~ H,] . 3)
npnbtn H (ro, t)—h Supnidt E hnpunwtgph oppunnitthsnid (bhpinpnud), npp thnthnjuynid £ punn dadwiuljh
wihwpn $niyghuyh wbupny, H,-t hnpwwnwbgph sompph thot E, @-u hnpuwwnwbgph gpwlpwpd
hunnnulnid wpwgnipjut gnpswljhg E b wpnwhuwjnynd £ htwnbyu) juwndg.

! 4)

Y=
Al
1+—+&
2ro “
npuntn  A-t hhppujhjuub shUtwbh phdwunpmpput gnpdwlhgh k /-&° opwipwpd  funnnyulh
tpupmipnip, & -4 duwdwbwlh  iwwhht  hnpuwnwbgp  Wkpunidwd  jpugnighy  wbnuiwmb
hpnpuhjuljwh phuwnpntpeyniip:

@) huwjuuwplwb by H, =H (,uo,t )—H o whnudp opwnwp gkpinh ppuljmb Luonud kb
hnpunwigph Eppwdwunid: Ujt wdpnnonyhtt swpuuynid £ hnpuwnwugph opudpupd junpnjuynud htinnilyh
hnuph unbinddwt ypu:

Kupdwlt wyn Ynpnrunbph hwdwn (3) -hg Yupny Gup qnptp [6]

Hn:H(ﬂo’t)_HOZUQZ’ ®)

npuikn n-u hnpwwnwugph hhppudihjulw pughwinip nhdwnpnipniub b
1

=5
QT Hy

Ept hnpwnwgpbph gppnniths $hjnph kpupmpynibp hwdwnpbih £ pw gpudpupd fungnijwyh
(fany dwuh) Epupmipjut hbwn, wuyw 5-t hwpduplbjhu wkwp £ hwpdh wnbbk) twb 9pplnnitihsh
hhppwyhjulut nhdwnpnipemniip [5] -nud pipdws dkpnnny:

Quuwnklp, np kpp dudwbwlh 4, wwhhi, hwdwdwyh pinph gpywsph, Yupnty hnthnjuynmd k& -h
wpdtpp, wyw (3) b (4) wnbsnipmitittipnhg plunwd E, np dwdwiwljh wyn wyuwhhi £ hnpuwnwigph Jpu wnlju
Lqpuyhtt wuydwh hwiinhuwgnn O(r) $nuljghwt uqynud E:

Unwowunpjws puuinph pusdwtt mpudwpwbinipmniip hnipnd k, np wytt whwnp £ juunwpdh Eplne

(6)

thnyny: Unwehtt thnynud whwp L nuunidtwuhply Uk wnwidhtt b hwdwwnbn gnpénn junudp pwnpjuiing
hnpuunwigptinh  wpjuwwnwipp, bpp Yupnily thndinpudnid Bu gpubg  ukpphtt hhgpuyhjulw
phdwnpmipyniuipnp, huly bGphpopy thoynud wppbt npnot) thoyuyhtt jupquynpdwb wpgb tpdws
wwppbpp:

Unwohtt thnynud  Juplnp L nuumdbwuhpl] twb opuunwp  okpunnud - updwt dwubiwmlh
Jbpujubqudwt gqnpépupwgp, tpp thwlwiny, dwudwbwlh npny wwhhl, Yupnily toppugynid bu
hnpunwtgph Gyptpp:
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Quuwnnpkl, wnwehtt thnynid twppwnbuynid k nist) hinpughuyh oupddwi (1) hwjuwuwpnidia hp
Eqpuyhtt wuydwuubpny hwintpd: Uwjuyt swnpduiing hnpuwnwugph ypu (2) Ggpuyhtt yuyydwbp ny gduyhty
wlhuyn Pniujghw t, wbhwjhnhl nisdwbt gnpénid unbindmd i ndyup hwnpwhwpbih pupgnipmniatbp:
Ujp puppmpniuttpt § wydbih & dbdwunwd, Epp phnwplynd £ twb junudp thnpuwgpnn pwwnpduiing
hnpunwigptinh hwdwwntn wyhiwwnmwpp:

Unwowgus pupmynipniubbppp oppwbighint hwdwp twpwnbtudnd £ (1) hwuwuwpdwi (nisnidi
hpwjwbwgut] pduyhtt wbupny' hwdwwnbn Jhpwnbkny dwpbdwunhjujut wbwnghuh Ghuwbwlp
guuguyhtt dnphjutbph Jpuw b hhppuwdhuiut dopbjudnpdwt ulqpnibipp: Npybu wbhwinghwliwb vwpp
oquuugnpdyty £ Q2P puquyhlt jwpnpunnphuynid wnluw wipbngdbe gnpénn dwpbdwnpuluit dnnl
hwunhuwgnn hhgpnhunbkqpunnpp (afy. 1): Yhunwplynny ppugph psdwt hwdwp wyy vwpphtt  dhwgdnud
owinpjuinn hnpuwnwtgph Unnbn:

UY. 1: Zhppnhunbqpuinnp (QZ2P puquuhtt jupnpwiinnphur)

Ppuuwinud opuwwp phpun-pwnpyuing hnpunwigp vhwutwlwb hwdwlupgp ghunwpybihu
wnbsynid Lup oph owpddwt kplynt nkdhdutph htw. jwdhtiwpp opunwp skpnh swlnunltt thpwuypnid®
hwiwduwyh Ywpuph opkiph b wmppmjbinnp hnpunwbigph thpumd’ pun Mkjunnup pih [7]: Lwih np
hhnpnhtnbgpuunnpnid npybu  pwtng Wnip oquuuwgnpéynud E onipp, nwunh dhuyt wyn uwpph b
hnpuwwnwigph Unpbih dhwubtwwimpjudp Jupkih B unbnst] oph owpddwt tpqus bplynt nkdhdutph
thwdudwiuljju tdwtwlynidubpp:

Nuunudtwuhpynny  mwpwspp  thnjuminnpuwhuwyug  hwppnipmpibiutph dhongny  pudwidnud Lk

thnjujuyulgus gqupqugniyu swuwyikph (pinyubkph), sy bu gnyg Enpdus uly. 2-nud:

Y H=const
S i il Bl Bl
. [ o] |
[ I | |
10 T+—~——+—T—I~———+———|
+++ ..... +
: : '
°
i - ]
B R R R et Bt |
8 p o s A e o A
et e Rt e T |
7 AU SR S W VO T
o ST A " T S - |
6 —?'——!—+—P———f———|§
T SN BN S i
5 --7r——-—1|——r——‘—-——-I
o S O S A S O |
4 Ll dabjc de g b5 4 o= 4
TS S8 EA SNNTY SRS FENSN WSS SSUY [, R |
3 f'—!—i-f“'?-——?—‘r—r——:—f———l
0 s s i S S|
2 [N AR A
A R — N ST
f Cobr I
1 Lk A4—d - a— & =
| | : I : 1 |
] [ E—
-y
9 10 1" 12 X

U). 2: Zhnpniunnkjh upubdw
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Ainlh  opuunwpnnnipmiip b gupmudt phypmidnud Bu jEunpnbuguws nputg  Swupnipjub
Jtumpnuubpnid, npnup $phjnipughntt phdwunpnipymibtbpny dhwgynid &t hpwp hbkn b wpymibpnid
unugymd  E hhnppnunnbth  ujubdwi:  Glukng woelw  hhgpnhtunbqpuunnph - mbuthjujwut  htwpw-
Unpmipimititinhg’ phwnwplyng wwpwspp puwdwignid £ 12x10=120 pinlubkph: Yhpwnkn] gubguyht
Unphjukph Jpuw dwpbdwnpluljut wiwnghuyh wbumpnip’ hwpqupyynd E opinlubph  gpuwwnwpn-
nnipniutiph b gputg hpwp htn dhwginng hhnpudihjuut ghiwnpnippiabph wpdbpubpp ptwljwimud b
Unnbih Jpu: dEpohutiipu dntnpugpynid ku hhypnhinbkqpunnp’ wywhnybng stpnp dnpbjnud judhiwp
owndnudp:

Cwwnpuwinng hnpuwnwigph dnphj unbndynwd £ thnpp nmpudwgsh unpnjuljubiph (Yuuhywpukph)
dhongny, npnug ownpwhnp uwhdwiynd £ Guknd jswwnpduwih pwpdpmpjub wuwydwihg, huy
Epjupnipnitip’ punn hnpunwugph tkppht ny qdwjhtt hhnpuyjhjulwt nphdwnpmpniuutph wpdbputnh,
wyn pymd twl thwljuth dhongny tkpunisynn jpugnighs mbnuijub phdwnpmpjut dbdnipjut: Fuwlub
wuydwbutpnud Ephpp jupquynplint bywunwlny hnpuunwigpnid ubpdnisynn jpugnighy nhdwnpnipjut
thnthnjunipyniip dnpljnud wpnwhwjnynd £ upws Juyhjjuph tpjupnipjut hothnjunipjudp’ oquuykiny
ny gdwjht nhiwnpnipmuttph Unnbjufnpdwi vwupnwpaghe gnpdwlghg b juwihyjuph hhgpudjhjulwui
punipwqntphg: Uyn pupugpmid Juupjjuph sunwyhnp dunud £ withnihnju:

ZEknwugqnuinnipjut wpwghtt thnymud Yniunidtwuhpyh pwinpyuing hnpuwnwigpbph Gptph thnthn-
hunipniiubpt pun dwdwbwlh, wy pynud’ wyt Wuydwbbbpnwd, tpp junwpynd i hnpuwnwugph ukppht
ny gqdbujhtt phuwnpmpiniuutph Jupnly thonthnpmpnibbbp: Thunwpldne o twb opuwnwp skpund
whtgnubnpuljut Lupdwt  Jhpwpwojudwtt ophttwswthnipninbpp:  Zknmwqnuinipniukph  phpwgpnid
nhunwplybnt tu tpdws phdwnpnipnitubph Yupnly thnthnjunipmitubph dh puth mwuppkpuljubp (twpa
phdwnpnipjut dbdwgnud, www npny dwdwbwl hbknn ppu wpdbiph Yupniy toppugnd jud
phuduypnipju thnppugnid, wyw Ukdwgnid, hbnnwquynid tnphg thnppugnid b wyj):

Zhnmwgnuinmpjut kpljpnpy  thnynud Jipmisybne B bwpunpn  thoyh nunulbwuhpmpnibthph
wpyniupubpp b hhdp pugniubing dbp Ynnuhg btwpuhtinid uvnugdws swwnpjuinng hnpuwnwugptph opw-
Epypuputuljut hwpgupluyht dbpnnubpp [6, 8], Uowlykint ki tnwbuwlutp Gptph jupquynpdu wdku
Uh thoynud thwlwing tbkpdnidynn pugnighy ghdwnpnipjut wpdbpp, thnybph pwbwlp b gpuighg
nipupwigniph mbnnnipjniup npnokint hwdwp:

Uhuhuyyny wpymibpubpp: Zbnwgnunmipyut wpyniupnid Yuowlyh dbpnn swwnpuing hnpw-
wnwgptpp pptwnnujuit b junrwjupbih nkdhuny sowhwgnpstint hwdwp: Yunpdbt hwdwyuwnwuhwh
pwbwdlitp wyn hnpunwigpbph pbpp dudwiwlh guijugws wwhhi npnobim hwdwp hwoyh wnbityngd
wl hnpwwnwbgph ukpphtt nhdwnpnipjut fupndy hothnjunipnibubpp, htywybu twb jubfpuntul) fuodwut
Jtpuwpwohunidp gpwnwp phpunid: Yinpykt hwpdupluyhtt juwbp Epiph jupquynpdwi thoybph pubwlp,
mipupwisnip  thnoyh wnbngnipmitp b wdkt dh dinynud thwjwth dhongnd wmbnuljuib  jpugnighs
nhdwnpnipjut wpdtpp npnobnt hwdwnp:

ZEnmwqnuinipnip Juyuwuwnp Juijubnt Upwupunjut wpnbqut wjuquih duonidughtt okpup
Jtpomus hymisnidhg, Juintwlupghnt djuwpnidwuljut mbnbunipniuubph Ynnlhg dupnidughtt okpunnh
wnlu wblwint b hwjnnt duny swhwgnpénudp’ fuunnpkt wwywhnybng oph pwhwlnipniit puwn
wwhwigh qpudhlh’ dphwdwdwiwl Wuqugniyth hwugbbng swnpfuing  hnpunwigpkph  &ypkph
wybgnilyn:

MMPOBJIEMbI D®®EKTUBHOI'O YIIPABJIEHUS APTE3UAHCKUX ®OHTAHUPYIOIIUX CKBAXKHH
APAPATCKOM PABHUHBI

H.JIL. Meaunksin, A.M. Cumonsid, A.A. XynosaH

Hucmumym 600Hbix npobiem u cuopomexuuxu um. Akademuxa U.B. Ecuazaposa

KioueBble cjoBa: apre3umaHckuil OacceifH, (QoHTaHMpyIOIIas CKBaXKHWHA, pBIOHOE XO3SMCTBO, YpaBHEHHE
(GUIBTPALIMOHHOTO IBIDKEHUS, MaTeMaTHUEeCKas aHAIOTHS, PEryJINPOBaHUE TeOnTa

AHHOTANNUSA
PaccmarpuBaercss mpobiema 3GQEKTHBHOH M OSKOHOMHYHON OJKCIUTyaTallud apTe3MaHCKOTO HalOPHOTO
ropuzoHta ApapaTckoil paBHuUHBI. OTMe4aercs,, YTO XaOTHYECKHH BOJ03a00p W3 3TOTO IIAacTa, MPOM3BEICHHBIN C
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MIOMOIIbI0 (POHTAHMPYIOIIMX CKBa)KUH, IIOCTPOCHHBIX 0€3 COOTBETCTBYIOIIMX I'MAPOT€OJIOTHUYECKUX PAcyeTOB, MPHUBEI K
KaTacTpopHYecKoMy COCTOSHMIO. BriocnencTBun HeoOX0MUMO A€OUT 3TUX CKBaXKHH YpEeryJHpOBaTh B COOTBETCTBUH C
peanbHOl moTpeOHOCTBIO. [Ipemnaraercs paspaboraTh MeTOJ KJIANIAHHOTO PpETYJIHPOBaHHA JIeOUTOB, KOTOPBIH
IIpeAroaraeT pemnTs auddepeHnuansHoe ypaBHEHHE JBIDKEHUSI B HAIIOPHOM T'OPU30HTE, KOTJa KpaeBOe YCJIOBHE Ha
CKBO)XMHE — HEJIMHEHHAas HEW3BECTHAas IpepbhiBaromascs (QyHKUuS. OTO pelieHHe OyAeT OCYLIECTBICHO C MOMOIIBIO
THIPOMHTETPaTOpa, C IPUMEHEHUEM METO/I0B MaTEMaTUYeCKOH aHAIOTUH U THIPABIMYECKOTO MOJIETUPOBAHMS.

PROBLEMS OF ARTESIAN FLOWING WELLS EFFECTIVE MANAGEMENT IN
ARARAT VALLEY
N.L. Melikyan, A.M. Simonyan, A.A. Khudoyan
Institute of Water Problems and Hydraulic Engineering after Academician 1.V. Yeghiazarov

Keywords: artesian basin, flowing well, fish farm, equation of filtration motion, the mathematical analogy, regulation of
flow rate.

SUMMARY

Considered the problem of efficient and economical operation of Ararat valley artesian pressure horizon.

It is noted that the chaotic water taking from flowing wells constructed without proper hydro geological
calculations in this formation has created a catastrophic situation. It was necessary to regulate flow rate of these wells in
accordance with the actual need.

Valve design flow control method is proposed, which is supposed to solve the differential equation of motion in
the pressure head horizon, where the boundary condition at the well is an interrupted unknown nonlinear function. This
solution will be made by means of hydraulic integrator, using the methods of mathematical analogy and hydraulic
modeling.
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2571 625.16

UL, ¢NroNNkESUL SPLSIECP (FEAELEIUSUUL UGLELUSUSNRUL

N.U. Otwnbnunywi, (+.C. Ukpuhyul, U.U. Lupudjub, 3.2, Tunupjui
Kwpnuwpuw bnnippul b phiwpupnippul Zuyuunulh wgguyhl hwduyuwpui

Puitujh punkp. nuwtnun gnpénnnipjut hpnp, nkghubpugnid, Jhtuwpuwbwlwl punwipe, oph opquiutywnhly
gniguithottp, $hpinpiw mpugnipeniy, fudh puquuotpn dpjnp, dkpwhjujubt dwppnid

Unwowplnid F lEpnubplulul vwpp ' nubnun gnpénynipyul phjnpkph dwlbkplnyphg bunywdph b
Juguinjué [Ehnwpuinulwl punuiph hknugdwl hudwp: Uupph ogunugnpddw i nkupnid phjinph
phqlbibpuguul dudwliulp ipdunngh dnwn 60 %-ny ' hnppulnul woiunnunwnpnipiniip b pwhwgnpduwi
Swjuukpp: Upyniipnid oph dwppiwl ugu dkpnnp dknlunnt fjhpbh jhpunky hudbdunwpanp wfkh JkS
wpunugpnpulubnipyul nkupnid:

Onpp ptwljuduyntph b wpwbidhtt minujuduws hwiiquuyub nkph, vynpunught jud wy) tpwbwlnipiut
opjjinikph gpudwnmujupupnudp dwljbplnipughtt opunpniptiinhg hpujubwgubint ntypnid, oph dwppdwt
hwdwp hwdwppuwuphwhtt wpuljnhuynid wpynitbwytn dung fhpunynud b puinun gnpénnnipjut dhynpkpp:
2nh dwppdut wju tnubwlj ninth hbnlbyu wnwybnipmiutbpp.

1. 9kt oquuugnpdynid phthwjub nhwgbunubp b npuig pusnypubph yunpuundwt nt pnquynpdwut
punny nt putijupdtp uwppwynpnidbp,

2. Yunniguédpubpp owwnn wupq ki b pgpuwibg pwhwgnpsdwt hwdwp sh wwhwbeynid hwwnnly
dwubwghnwljw npujuynpmid mubgnn wudbwlwuqd,

3. UwwhnyJws b pwpdpnpul judbnt 9ph unnugnidt punn opquwtwywhl] gniguwihoubph, huly
dhpinptipmd wnwewgnn YEtuwpwbwlwl punuiph ounphhy peudnid k opnud qundnny dwupkubph dhush 97...99
%-n [1,2],

4. Ttwunun gopénnmipjutt $hpunipkph oqguugnpénidt widunubg E ooppwlu dhowduyph wwhwywidw
wnnidny: dphjnptphg hinwgyny jhuuwpwiwljut punuipp hwupniun b phwwt opqubwlut wnipkpny, npp
Junbkh E oquuugnpst) guninuuntnbtunipyu dke npujtu wpdbpwynp yuwpwpunwiynipe:

Uwljkpinipught optiph dwppdwt wju tnutwyhb pinipugpuljut b hwb phpnipnibtb.

- Phpupdwtt thnpp wpwgnipyut yuwnwdweny (0,2 ... 0,3 #/0) ks puwbhwlnipjub gnip dwppbnt hwdwp
wuwhwioynmd b Juonigudph Ubks dwltiptu, huyp dkdwgunid b phttwpwpwlwt swhuubpp b wyju dwppdwi
Ubpnnp dintnnt £ quntnid Jhuyb hnpp wpnunpnpujuintpijut dwuppdw juyubiibpnud [3],

- nunun qoupénnnipjui dhinptph dhongny iywwnwlwhwpdwp  dwppk) dhgh 50 #g/7 ynunpnipijudp
onin, nph phiypnid $hjnpughlyp mbnd k dklhg plnt wdhu: Udbih dbs ynununpmpiniuubph nhwypnid hpinpkpp
nhgkubpugynid ki wbkh hwdwju, b dwppdw wju Enutwlp qgueind  ny tyunwljuwhwpdwp: Uju ghwypnid
npybtu juugph wpynibudbn nesnud wnwewplyly b hpujutwgub) oph twptwwt dwuppnid jugh puqdupbpn
$hpnptiph dhongny , npnughg htiinn 9ph ywnnnpmipiniunp sh wugunid 10 #g/4-hg [3,4]:

Shjinplpp nhqhubpugdwt hwdwp hinwgdnmd t wjwqh Yinunnndus 4ipbh okpunn 2.3 ud lunpnipjudp:
Uy obpup phwljutph oqunipjudp Adtnpny htnwgubjt woppwwnmuwwnwp k, hisp dkdbwgund b pwhwgnpsdwb
Swjuubpp: [Fhqhubpwughuyh phpwgpnid dtnph wpluiwwnwipp Ypdwwnbint bwwunwlny Yhpunynd L bwb
pinutJwéph hhnpuyjhuut (Jugdwut bnuwbtwlp: Uju pbhypnid onipp ks wpwugnipjudp nnipu b quijhu
pinujwséph dwltpnyphg 8..10 z¢ pwpdpmipjut Ypw pwpdynny junpnuyh wugptphg, thpjupbkgind £ b
thwdudwtwl JEnunnunipniuubphg Juiunid wjugh 4tpbh sbpup: Lugdwt 9oph htin Ynup $hjinphg nnipu k
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plinynid gpuutth Uyt b hinwgynid npEtwdughtt hwdwlwupgny: Lqugdwt oph htnbkuuhynipniup juqund £ 0,09
... 0,18 /47 nph hwdwp whwnp E niukbwy dupdwb mwl qniny hwdwlwpg (wyndwbph dhongny jud Jugdwi
nkqtpyniunhg): Uwfuytt hhnppuwdihjuljut Enuwtwlny ntkghutpugdwt hhdbwlwb phpnipmitt wyt £, np
ppudwd Yhnunt wdpnnonipjudp skt htnwgmd $hjinphg: Uhwgnpnuyhtt jenubph yuwndweny (Jugnidutph
Uholi pujus dudwtwlwdhongp Ypdwmnynid E dhigh 10 whgud [2]:

Unwowplynud t utnurn gnpénnnipjut dhjnptph nhghubpugdwt dbphuujugws vwpp, nph dhengny
htwpuwynp E wpynitwgbn b phy puwbdnpulwt nidh gqnpswunpdudp $hjnptphg htinwgul] YEnunudws
JEhuwpwww punuipn: Uyt ntith wwpq juenigwsdp b gynipht £ pwhwgnpstip (ul.1) [5]:

R MhG SRR R g
e

o /
P
P
L
a

o

o
]

i

Y A A A

Ul.1: "hubnun gnpénnnipyul $ppinph dkpEhuyugyus nkqkikpugdul uwpp.
I~ pppunp, 2- dwppyng gnip, 3- phpinpiwé onip, 4- judhg ppklnud, 5- ujugh $hpnpng
o2bmn, 6 - [Ehuwpwbiulul punuiye, 7 - oph pkpun, 8 - Jubqluly, 9 - prinuly, 10 - phuwl,
11 —jupuyhly, 12 - jundpowly, 13 —nkju, 14 — dnujuili

Unwownlynn uwppmid wppumwnnn  dwpdhip 0,4 o jujunipjudp, 05 « bpupnipjudp b 04 o
pupdpnipjudp phuljit E, nptt wdpugdws E ppuwlhtt hnpujuwny: NMhghtutpugnidt ppujubwugynid t htwnlyuyg
Ytpy’

- phuwyp ulbtnbkny nnnwudhq nhppny' hwdwpynid b dhjnph ndupudwnstih nbnbipnid quidnn
tunduspn (ul. 2. w),

- wjunthtnnl phwyhtt wpynid E hophgnuwlwb nhpp, wihpwdbon 2.3 ud unpoipjudp dngdmud k
$hppnn otpnh Uk b hpknt dhongny Juwbquwlp phwlh htwn dhwuhtt judpewlh dpuyny nbknuthnpynid L
dhiinph Epyuyupny: Stnuthnjudwi phpwgpnid phwlih unip dwund Yupdnud b juguidws JEhuwpubwlub
punuupn b pinbwnpynud phwuyh dke (ul. 2 p),

- wyy okpuny dhpph nne Lpluyipny wbknuhnjudbnig htnn dnywiwdwpwpuluyhtt hwdwlwpgh
oqunipjudp phnujwé phwlp pwpdpwugmd b wgyupwt, dhtgh htwpwydnp (hth wyt gomipu pkpkp $hpnphg:
Ujunithbnl phuljh wunundwdp npu yupnibwlniemniop nunwupydnud Euuygjuyh dbe (y. 2. g):

Zuplwb pkpnp phqhubpugdwt hudwp jubqwlp judpowlh Yypuyny wnknuihnjynd b uljqphwljut
wlnught nhpp, huy uipgwlp nhpubph dpugny nkquihnhgnud E Shpoph uyipny phulh juinpmihg b
thnpp wifbih welu swtng, m YpYidnd b iuppiut byguws pugipp b wugbe’ hish $hiaph iph twlipth
nhqkubpugnudp:

rhuljp wdwuqgny pintuknt pipugpnid wnwewgnn othdwh nidp Ynpnoyh htinbyjw) pwbwdlng®
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Pu= K,K,bC
npntn’ K7=0,05 ... 0,08 U 7w, oipnh junpdwt nbumjupup ghdwnpnipiniub t,
K>=1,2...1,8 Ynpniuntkipp hwogh wnting qnpswljhgp, b =0,4 ...0,45 o, phwljh juyunipeniup,
Grax= 3,5 ... 4,0 u/mjwqh okpunp fupdwt wowykjwugny hwuwnnipniup:

max /

Shjnph tpupnipniup unynpupwp twpwnbudnud EL=4..5

1IN

e——

w
Uy 2: Sppinph nll:ngbbpwgdzu& thnykpp. !
w — hwjpunyunnpuunnid, p- pkninid, - pEnlupunhnid
1 -hwiginuly, 2 - qudpowl, 3 - ppiwly, 4 - phwl, 5 - hknwging phpigudp,
6 - phpinpng pkpun, 7 - vuypuly
UoJwd wuydwubbpnud phwlh (pbptthh) wuhpudbon mwpnnnipniup $hynph tpupnipjudp Ukl okpunyg
wbgdwt nypnid Juptkh k npnobky hinlbjw) pubiwdling.
quLCmaszﬁ

npuikn Ky=1,1... 1,15 -jupdub duadwbwl skpnh thjupbkgdw gnpswljhgu k,:

Ununwdnp hwoqupljubpny phwlh wwpngnipmpiup juqudh 0,07..0,08 4 hull wduqny phntwdnpdus
wppuwwnnn uwpph Yohnp Juwnwgyh 3000..3200%, nph nbknuownpdp hpknd poygjunpbih sk pwtynph hwdwp:
Uwpph ptwluwint swhwgnpsdwtt hwdwp wuhpwdbon t Jhpwnk] dnn U=7..10 thnjuwbgdwb pynyd dknph
Yupwhy, husp Yhnppuguh dwpnm Ynnihg gnpswnpynn &hgp dhiigh 250 ... 300 L:

Unwowplynny dbjpwtthqup dbés juyubinbph hwdwp hipnnipyudp Jupbh b EEjupubhljugil), wi sh
pupnugund dhinph uemguspp, huyytu hhppufjhjulub (jugdwt nhypnud:

Uuwipph oqunugnpénidny dpjinph nhqhibpugdwt hwdwp ywhwieynny dudwbwlp Yypdunyh dnwn 60 %-
ny, hyp, pugh munbkuwljw wpyniuphg, Jupbnp t bwb nkjuuninghujut wepnidny: Yyywhywigh phintdwsph
wykih junpp skpunbpp puthwigus YEtnpnbulut dhpwduypp' nhqbhubpughwh jupd mbnnnmipjut ptpugpnid
onuiljjug dwupktukpp skt hwugih dwhwtwy b hwgnpn bhjinpughlyih ujgpnid, jhiuwpwbwlub punuiph wpwug
Jtpuuiquytint  wpyniupnid, 9ph  wuhpwdbown npwlp Ywpny bt wwywhnddly wdbh jupd dudw-
twjuwhwnqusnud:
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Ujuhwjn E, np wnwowplynn uvwpph oqunugnpénidp Ythnppuguh swhwgnpsdwb swpiubkpp, b nutnun
gnpénnmipjul bhynpbph Yhpwenidp ninbuwwbu dbnbnnt §purtu wybih kS wpnunpnpuljuinipiu
dwppudwt juywbtbpnud:

MEXAHM3ALUSA PETEHEPALIUN TPOHECCOB MEJIVIEHHBIX ®UJBTPOB

P.A. IlereBoTsin, P.I11. Hepcucsin, A.C. Kapamsn, I'.I'. Mapatsan
Hayuonanvhwlil ynusepcumem apxumekmypul u cmpoumenscmea Apmenuu

KiroueBble cioBa: MeUICHHBIH (WIBTpP, pereHepauusi, OHONOTMYECKasl IJIEHKA, OPraHOJINTUYECKHE I10Ka3aTeNd BObI,
CKOPOCTbH (DMIIbTpAIMK, MHOTOCJIOWHBII IpaBUHHBIN (QUIBTP, MEXaHUUECKast OUMCTKA

AHHOTAIIUA

I[IpenmokeHa MeXaHIMYIECKast yCTAHOBKA JUIS yOAIEHHUS C TOBEPXHOCTH MEIIECHHBIX (DHIBTPOB OCAIKOB M 3aKyIIOPEHHOI
Ouonornueckoit mwieHky. [Tpy UCHONB30BaHUN TaKUX YCTaHOBOK BpeMs pereHepanuu GuiabTpa cokpaTutcs Ha 60 %, cHU3ATCS
TPYJOEMKOCTb M 3KCIUTyaTaIl[MOHHBIE pacXoisl. B pesynbraTe, 3TOT METOJ OYMCTKH BOABI OYIET BBITOJHO HNPUMEHATH IPH
HanboJee BRICOKOH MPOM3BOJUTEIFHOCTH.

REGENERATION MECHANIZATION OF SLOW ACTION FILTERS

R.A. Peteotyan, R.Sh. Nersisyan, A.S. Qaramyan, G.G. Madatyan
National University of Architecture and Construction of Armenia

Keywords: slow action filter, regeneration, biological membrane, water organoleptic characteristics, filtration rate, gravel
multilayer filter, mechanical treatment

SUMMARY

A mechanical device is introduced for the sediment and clogged biological membrane removal from the surface of
slow action filters. In the case of this device operation regeneration time of the filter as well as the labor input and operational
costs will be reduced by almost 60%. As a result this method of water treatment will be beneficial to apply in the cases of
relatively greater productivity.
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2571 631.6: 626/627

UrULU &GSk YUCU-YULU ZPCN200LANRESE ULUUYRCh QM ULSLE QLVUUUUR
46rUquUNNR8UUL ZUrserh UUURL

E.Z. vwswwnpyui, 9.U. Uwhwljjub, U.U. Ohuiyut
Kwpunuwpuwybnnippul b phiwpupniepul Zuyuunwih wgguyhl huduwyuwpul

Puitujh punkp. hhnpnhwignyg, opwn, gppunnihs, opudpuip, phpdusputp

Unpuupph opuiligph pngnibwlnipiniap dkSwghkni, npnquul wdnn quhwioblbphl huduyuninwupnubbghlyng
bwunnwlny JEpopl nuphbbpu juwnwpyly F Upwpu gEnp Jpuw Qupw-YQuyw hhgpnhwbgnijgh opplgniapsh
dwfunnp b uljqpiudwup juylnugdwl, phnniwwyunindwl wfuunnuipllp, nph wpyniipnid gpuwigpp upng F
owhwgnpdyly 53 P/ wnunfbjugnyl Ejpny: Uwluyl hwbgnygh pwhwgnpSuwil jupd dudwinufuhunygwénid
opwhgpnid djunmnid F pkpuwdpllph inpni§ wd, pugh uwynp wjumquluy by ki opulgph ulqpiudwunp b ppul
hwpnn nwpwdpp: FEpynid ki ppplnniihs hwbgniygh qnpénn ppunp plpnyeiniabbpp b wnwowplynid b
phpywdpllph nkd yugpuph wifkih wpynibunfln gpunh ufulbdw:

1927p. UUZU-h b @nipphwyh hwbipuybnnipmititph dholt Yupdws Ynudkughuyhtt hwdwywwnwupiwh
Juquyt) Ep Upuwpu ghnp dpu hhppnhwbgnygh twhiwghs, mupupwisnip Ynnuh hwdwp 25...27 44/ opunh
Epny: Cuwn twjuwgsh hhgpnhwgnygp punugus kp htnbjw) jurnmigusputphg' 5,1 « pupdpnipjudp, 94 o«
Epjupnipyudp phnntughtt ywnduphg, ghnh tpynt whtpnd gpunh gjjuwdwuwghtt junnigdwsputphg' tptp
pugywspwith gppunniihshg twhwwnbudws 25...27 £4/ bph pugniidwt hwdwp b Epjugwih (Jugdut
Junnigdwdphg, opudpupmid Ynunwljdus pipdwspubpp tbpplp phtd hEnwgdwi hwdwp: Zhnpnhwbgnygp
owthwgnpédwl hwdigtg 1930p.: Uju 9opunh oqunipjudp Zoyunbdplpyuih dwyp opwtgph vhongny httwpuynp
nupdwy npngk] Upwpuunyub huppuwduyph 25600 Aw hnnkp: Upwpu ghwp (hukng winpuuwhdwbiwght ghwn,
ontpp dhwdwdwbwl ogunuugnpdynid ki twl Bnipphuyh Ynnuhg: Uyp wmkuwlniihg ginh hwljunhp wihht
twpuhuntd jupnigyby £ hgnhph gputigpp:

Uhinipjutt ginh Jpu @nipphughtt vwhdwwlhg Ulunipjuth opudpwunh (525 74 o swjuyny) shttwpw-
pnipiniuhg htwn 1981p. Ynnubph dhol  Yupytkg Upwpu ghwph Epynte Ynndbph opun Junnigquspubph
JEpuunnigdwb yuydwbwghp giinhg dhtish 53 ¢4/ tph punnidwt tuyyuinwlng:

Uy wwphubphtt Znjubdpbpyuth duyp opwuugph owhwgnpdnidp gnyg wdbkg, np poippuljutt Ynnup
onpunniuhsh yhpulwonignidp (1985p.) b dhtsh 53 /4] pnyniiwlnipjut hwugubyp, phpk L huyulwt Ynnuh
onppunnithsh wyhtwnwipwyhtt wuydwuttph qquih Juunugdwui: Htw hwmnljuybu guyunnit Ep wpnwhwjngnid
giwmh opuwluy dwdwbwjwhwnwdnid: Uwnbndjws ppunpoippiip ywhwionid tp  hpwljwbwguby
unyhwlwt dhgnguenidubp  huyulwi Ynnup opur Junnigywésph ponnibwlnipmiap dhigh 53 $£4
Ubkbwgubnt b pipuéspubph hinwgdw npuljnh wohimnwiph wuydwutbpp jujugubnt hwdwp:

Upwpu ghwnp hwdwpynud b wopowphh wdkbwynunp ghnbphg dblp: Lpw ophwup wuquih
dwltptup 22000 42 E: dbtpohtt wwphukphtt Upwpu ghwnh bhhppninghwljut wuwpwdbnpbpp dwppusht
wqpbgnipjut wuwdwnny qquih  thntnpjunipmnitubp B Yphp Fpwbp wguydwbwynpjus  Bu ghnh
dwpwlnnujut Ujunipub Juuuyh gphwdup dwlbpbupg dbwnpynn hnupbph dbké dwuh gpwdpwpubpnid
yntnulnidny (hwnljuybu Uunipjuith opudpupnid): Uniu Ynndhg k' Upwpu ghinh hnuph dh qquih dwup
Jtphtt hnuwmtpubtpnd Enipphuyh mwpuspmid ogrnuugnpdynid £ nenquiw iyunwljukpny:

Upwpu ghwnh dhohtt wduwlwb bGpkph wdjuubph Jbpnosnieniup [1] gnyg L wwihu, np dhigh
Upuinipjuth  gpwdpwph gnpdwpynudp ghinh  dhohtt wiwpkiwbt Gpp Yuqunud tp 88 544 Qpudpwph
owhwqgnpsdwip hwenpnnn 8 mwphubph hwdwp wyn Epp Juqunud tp 81 44} Ujuhpl, ghwnnh dhohtt nupkljut
hnupp gpwdpwph pwhwgnpénidhg htnn tduqby tp 10%-ny, npp wuydwbwynpjws b Epynt hwiquudwipng.
wnwohtipn, ghknh oph dh dwup @nipphuwh mwpwspmid oguuugnpdymd E unp hnnbkph npongwt hwdwp b
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tpypnpyp. npnp sunhny thnpadly £ oghnp gphwjup wjuquih phwljpiwjulut - gupdwbtpp (hnnkph
jnipugnidtp, wbnwpwdwsly wnwpwsdputph wjugnud): Fuwljut wuwpdwubtph tohnjudwi hEbnbwbpnyg
thnjuygl k twb gbwnh opupkpnijuyhtt hnupp: Ruophttwjuyhtt phunnwpynudubph wpyniiputpp gnyg B mmwhu, np
opuwdpwuph owhwgnpénidhg htwnn phipuspubph pwwlp ny dhuyb sh wduql), hgh wdbh hwjwbwlwu tp
(pipJwsdputiph vh dwup Upunipyuth opudpupnid Yninwljdbjnt uwndwnny), wy) wdk) Ewydbh pub 2,2 whqud:
Upwpu gbwnh hhppninghwljuwt wuwpwdbnpbph dbdmipniuttph dbpnwsnipmiip gnyg kb wwhu, np
Jupupnidubiph nbd wuypwph b opunh wpynibwdbn b widuuig juqiuljipydwt mbuwtlyniihg, wpwdb]
wbpwpkiyuwun k duhwh b gput ninklgnn hoppupwn wknnudubkph dudwiwujuhwunywsp: Zupduplubpnd
npytu bpulbnuht qupudbunptp oqunugnpéynid k. Upwpu ghwnh htinnmil hnuph b gpwpkpnijuyhtt Eph
dhohti wpdtputipp’ Q=85 24, 0 =60 f¢/y: Npngdwl dudwbwjwhwwndwsh hudwp tpduws tpkpp Juqdnd
Eu' O =113 A4, Q=100 §q/if
Qtwh hnuph b gpwpkpnijubph Gptiphg pwgh, Yuplnp tpwbwlnipnit mibbkb twb phpdusputph
hunpjuswhwlut pumpwugptpp: Un. 1-nid phipjws b «Zwgoptwjuwghd» htunhuininp Ynnuhg hhygpn-
hwugnygh nunpquhwnquspnid junwpws phpdusputiph hwnhjuswhwljut juquh swhnidubph wpyniip-
ubkpp:
Upjniuwy 1
Upuwpu ghwnh pipjuésputiph hmnpljuswhwuljwi juqip

d,ud

100...50

50...10

10..2

2..05

0,5...0,05

0,05...0,005

31,49

12,53

7,01

22,95

7,26

Pi , % 18,76

Unyniuwly 1-hg Eplimd k, np Unipduynt hhnpnluwjuith mipnuwhuwinguspnid 50 /b wkh nnpudwughsd
niikgnn dwutthljubiph wupnibwlnipmpiip Unwn 19% t, hull 0,5 #«/ & tpwihg thnpp dwuthljukphtp® 30%:
Uwutthljutph dhohtt Yopwghtt mpudwghdp d = 24,3 v/t

Ldwbwwnhy swihndubp Bo juunwpdl) bwb 2.2, Unipplh Ynndhg Upwpu ghwnh Pwhpud-Buthhuh
hhnpnhwiignygnud [2]: Quihnidubph wpyniupubph Jbpnisnipniip gnyg E wiwjhu, np wyn nbnudwunid
pipJuwéputph dhohtt wmpwdwgsh dbdnipniup qquiih thnpp b «Unipdwiny ghnwulbnmd unwugdus dheht
npudwgsh dbdnipnitihg: Ttw pugunpynud t upwtng, np dhy Fwuhpwd-Buthhuh hhnpnhwignyg hwutikip
Upwpu glwnp phpqudpubph qquh dwup (ungnp wnjwg, juhdp b pupbpp) Ynunwlymd £ glnh qkplh
hnuwbpttipnud® hhdtwwinud Vupuhplwth gpudpupnid: Upwpu ghnp hnuph b pipdwspubph punipwugptph
Jbpmnusnipniip Jupnn thtt hpdp hwinhuwbw] Ywpw-Ywjw hhngpnhwtgnygh £hown Jhpujunnigdwi b
huwwnwluwght pipdusputinh ntd wuwypuph hwdwp:

«uyonptwpumighd» htunhnnint pun Wuydwbwgph 1998p. uwnwnk) t huyjulwut Ynnuh opun junnig-
Judph nkuthju-nutnkuwjui hhdtwdnpnwd, npp hhdtwljw tywwnwyb kp.

- (uyuguky 6700 Aw dmltptuny hontph dbjhnpunhy Jhdwlp, hnpwphil)] dkjpwthjujub bpubwlng
nongniudp huptwhnuh: Gupbwup Upwpu ginh qupupdut dudwtwly 2ZEY-Eph dhongny wpuwnnt) jpugnighs
EEjunpwtutpghw b thnppugtty opugputiph dwppdwt mupkjwh swhwgnpédwt swpaubpn,

- Upwlty qiluuyhtt opwn junnigwsph ponnibwlnipniap 25 dhish 53 24/ dksugdwb mupphpulubp,

- wjwqnpups Juonigusph wwpwdbnpbiph b wbknh puupmpyut hhdtwdnpod  Epjpuswthwuljui
Unnbjuynpdwi thongny,

- Updwghph dwjp 9pwiigph IK +00 dhtgh T1K1+70 whnudwuh JEpulwuenignud, 53 84/ pnnnibaw-
inipinit wmywhnybint hwdwp:

Jhpwurnigdut twjuwughdp juqubjhu poippuut Ynnuh huwdwdwjunipyudp whnp tp quwownwywiby
htunlyw) npnypubpp.

1. Mbtwp L JEpuwljurmgytp dhuyb oppunnithsp b hinwgunn opwtigpp dhish 53 44/ pnnnibwlynipnih
wywhnydwb byuwnwulny:

2. ‘Lwjuwgdnid gnynipjnih niilignn Wwwnywph Juwnwph, gppunniihsh obdph, opuigph hwwnwlh thotpp
wkwp k wwhwywigkh:
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3. 9ppugnithsh JEpuljuenignidp wthpwdbon Ep juwnwpl] wjiybu, np opudpwpnid  tnpduyg
phuhwpuyhtt dwupgulyh (UYU) ghypnid oppunniihsh ponnibwlnieniup sqipuquigtp 53 44/

Upwpu ghnh hwjjulwb Ynndh opwr Jurmgwspp puniugwsd tp eppugnihshg U hwwnwluyght
pipJwédpubph (Jugdwt Junnigusphg: Qppunnithsp punugué bp tpbp 4x4 o swihtph oppugniudwi
pugwdpltinhg, npnip Jwhuwnpud bt hwpp, Gpjupniuwith hwljuibbpnd: Qppignudwt pugduspubpn
pudwiws Lu tpymt 2  hwunnipjudp dhphbwpwutbpny: Qppunniuhsh punhwinip jujunipmiup juqdnwd tp
16 ¢ 905,7 «/ otidph uhony:

Ljugdwt jupniguspp twpwwnbudus tp oppugnithsh dnnn jnunwlwsd hwnwlughtt phipduspubph
unnphtt phtd (Jugdwtt hwdwp: Lqugdwb jugh hwwnwlh thop 902,55 « £ Lywugdwt junigp opputhuwghl
wuwunywphg pudwijus k40 « tpupnipjub phnntt yunny: Qppunnitthsh weel Ynunwljyny hwwnwluyht
ppdusputph (Jugnudp hpuwtwgynud k tplynt 5,74x4 « swthbiph pugqusputipny, juhwynpjuws ukqubunuwght
thwjwbutpny:

PhpJuspubtph Jugnidp juunwpynud tp squpquynpyus, wdkt wiqud hwdwdwjutgubiny poippuljui
Ynnuph htw, hsybu Jugdwt npulp, wjbybu k opun junnigjusph dkpwihjuljut vwppuwynpnidubph
nbpuhjujut Jhdwlp wipwjuwpup bp: Lwtth np dwp gpwugph Ypw puguluynmid ktp wdwgnpuhy b
nnUuquupui, wdkl nwuph Zojubdpbpjuth duwp opuigp Eht dntnp gnpénud qquih pwbwlh hwwnwljught
ptpduspubp (Unwn 20...40 Awq.iP), nput muhpwdtown tp wdkt nuph dkpwthjuljut tpwtwlnyg dwppky, hull qu
pipnud Ep pwhwgnpddwt dkd dwijuubph: Qppugniuhsh Epljupunb (1930 p.-hg) swhwgnpsdwt hknbwpnd,
hyswbtu oppunnitthsh, wybu b Jugdwb puguspubph dbnwunuljut Yntunpnighwtppn (hulubibkpp,
Ukpwthquutpp) pupphg nnipu bht Byl b yuwhwgnid th JEpuinpnquuit wpjawnwmbiplitip:

nippuljut Ynnuh htn yuydwiwgph hwdwdwyi, huyjulwt Yngdht 53 44/ Ljpny wywhnybint hwdwp
gnnipinit niukgnn oppunnibidwt wjwwnp twppuwwnbuynmd tp juyuwguly 13,5 ¢y, oppunnidwt wdpnne
Epjupnipiniup hwugting 25,5 # (. 1): Uy bwpuwgény oppunniidwt Swljunh juytugnudp twpwnbugnud kp
hpwwbwgul] oppuynithsh dwju Ynnilhg whhuyhtt hkbwpwih nbnudwunid: Qputgph Jpu whwnp bp
Junnigytp wjwqnpups:

Quwdwuuyghtt hwgnygh b gpwgph hnith dipujuenigdwt punphhy dnwn tpynt wiqud Yubswbwp
opwtigph pnnniuwlynipiniup, npp ounphhy Ypwpdpwbwp nenghjh hnpuunwpwsdpubph gpuwywhnydudnipniup
b htwpwynpnipnil junbndytp oppwtiwnnipjut Uk tkpgpuyt) tnp nnngbjh nwpwspubn:

Updwyhph 9pwigph ponnitwlnipniup dbdwgubinig, npngiwut wénn wwhwbetbphtt hwdwwyw-
nuwufuwbkgubint hwdwp Yipohtt mwubwdjulh phpwugpnid juwwpytly £ oppunniihy hwignygh dwjuwnp b
opwtgph ulqpuwdwuh (Unw 5 §) juyuugdwt b phunnbwgdwt wohwwnwbputp, hull bipeht 3 wwphubph
pupwgpnid, Juyuwgdl] b phnntwgyl) £ twb gpwugph duwgws wnbnudwubpp: Uppyniipmd Updwdhph
onwligpp Yupnn L owhwgnpéyty 53 £/ winwybjugny bjpny:

ynud Ep, np gpwugph juwjtwugnidp b phuntwwyuwunndp (nph htnbwipny pannitbwlnipmniup
Injuuyunydtg) pwgh nppulwuhg skp Jupnn pugwuwluwb hbnbwuph hwiqbguby: Uwluyt Yupd
dudwttwwhwndwsnmd (6...7 wwph) oph Epkph dbdwgdwb htn gopwugpnid tjuwndmd b phipubpubph
pwbwlh Yupnity wé, pugh wn wjuqujupynid b opwiigph ujqpiwdwup b nput hwnnng wwpwspp, hsybu
twl gquwdwuhg 15...20 4« hEnwynpnipjub nnnghjh hnntpp: Uhty duwyp opwigph Jhpuljunnigniudp
wjuquijupdut kpbnyp tjuundnd tp, vwljuyt wyt tujut wopkignipinia skp ponunud opowljur dhowduyph
Ypu:

Upwpu ghnh Qwpw-Yuwuw hhgpnhwibqnygp punugws t 5 « pupdpnipjudp, 94 « Epupnipjudp
phuintughtt gppunhwihtt wwinduphg (uh.1) Upwpu gbnh dhght phpmipniip wwndupht hwpwlhg Jkpht
phtdnd Yuqumd Lt i=0,0025: Mwwjuphg Ybpb opudpwpp dwowynd E bwb npybu Upwpu ghwnp
pipquédpubph dudwbwljuynp §ninuljutt ywhbtunwpwi-yupqupuib:

Qhunh quyt nynpuwhniip hhgpnhwignygh junnigduspubph nbinudwund jupquynpynud £ ninnnpgnn
wuwwywpubph dhgngny: Npnokup Unwnbkgunn b hbnwgunn 9pwugputph wthpwdbon (wjunipniup U.S.
Ujnniuhth puwbwdlng [3]°

0,5
B= A[QTJ = 42,30
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npuntn 4=12 gqnpdwlphg k, jupgws ghnh nknudwuh punyphg, Q=113 #4, hwyqupluyht kpt k
1=0,0025, gtiwnh phpnipniip:

Qtnh wnjjup nipnuhwnduspnid (uyunipmibt wybkh UkS L dnnbgunn b hhpwgunn opwigpukph
wihpwdbon (uyunipnithg: Mwwnduph pupdpnipniup b gpuwdpwph swihbkpp hwoduplyws L opudpuiphg
duyp opwugpny wuhpwdbion pwbwlhh oppunnitdwt wwywhnydwlb, hywhku twlb npnowlh dwdwbwlw-
hwwndwsh ghinp pipdusputph Yninwuldwt yuydwhg:

NongUw  ublgnup pupwgpmd hhppnhwignygh owhwgnpénn wudtwfuquh dhongny wwpphpwpwp
juunupynud £ oopudpupnmid nunwljdus phipquébpubph Jugnid b nhwyh uwwnnphtt phtd hinwgnid: Ujy
tywunwlny Zwjuunwih b Enipphuyh Ynnuhg pugynud bt wuwnduph dwupdind nknunpjus hwljubtbpp
(4 hwwn) b 10...12 duddu pupwgpnid gopwhnupp (Juinud nt hbinwginid L uwnnpht phtd opudpupnid
Yntnuldus pipuspubpp: Lyugdwt gnpspupwgn uljumd ki, tpp ypht phdnd Yninwldus gpwpkpniljutnh
uwhdwbughtt dwitpbnypp dnnbkunud b oppwthuwyhtt yuwduph onipphi: Nongdwt 7 wdhubbph (wuyphy-
hnljutdptp) pupwugpnid juunwpynwd G 9...11 [Jugmdubp’ Jupdws ghnh mupu phpdusputinh pwbwlhg:
Uwutwynpuybtu, 2009p. nnnquut ukqnuh pupwugpnid (Jugnidubph dudibnibpp b pwbwlp pipdws k

wn. 2-nud [1]:
Unjniuwly 2
2009p. nupwgpnid g pipdusdputph (Jugdwb dwdytwnutpp
Lywguwt | Uwphy | Uyppy | Uwghu | Uwghu | Zmbhu | Znipu | Ognuwn. | Ukwwn | Znlpn.
Funlljknp 8 21 12 25 11 15 7 7 12
Lyuguul 1 2 3 4 5 6 7 8 9
hwdwpp

Zhnpndbnpuluib swhnidubph wpyniupnid Upwpu ghnh pipusputph dhohtt nupklub Epp ujuws
1980p.-hg Juqunud E 60 f¢/4 ‘Lnyu Jdwdwbwlwhwwnwénid nnnguut ubkqnuh hwdwp (7 wdhutbph
Yuipduédpny) phpuspubph dhohtt nmwpkljwb Epp Yuqut) k100 ¢4 Zhdp punnibbing phpuspubph uodws
wpdtputpp, U Wjunh ntbbwny Ywpw-Ywjwu hhnypnhwbignygh opudpwupnid Ynunnwlyyny phpduspubiph
Jugdwt gpudhlp (wn. 2) Yupkjh £ hwoydly pipdwspubph swjuyp: Uwubwynpuwtu, 2009@. wwyphih 8-hg
dhtish hnlubdptph 12-p phpqwépuyhtt Epiph Ynunwldus gnudwpuyghtt Swjwjubpp htinwgubine hwdwp
Juunwpyl) k9 Jugnid: Uy dudwtwljuhwndwsnid Upwpu ghnny  Ejws phpdusputph punhwinip swjup
Juqut £

=2 _09.10°w, 1)
Yo,
nputn T-u dwdwbwlu £ (1)), Q-u pipjudpubph vhoht tipp, §¢/4, p-u pipdusdputph fwnnipiniut k, §g/18

Uty Jugdwt pupwgpnid hhppnhwignygh tpht phtibhg uinnpht phtd k htnwgyty’
m:%:nmmw @)

pipqudp, tpt pupniukup, np wyy dudwtwljwhwnuwdnd Updwdhph b Pgyhph opwgpubp phpdusp
Uniwnp sh qnpdhy:

Uwjuyu 9pwigph giuwdwuh b dwyp 9puigph yipuwljunnignidhg hbnn wpwe ku Lk tnp puguuwljui
Eplinyputp: Upwpu ghwnt hp htwn pipnud £ kS pwtwlh opwptpniyjutp, npnup gijuwdwuhg dntnp Eu gnpénid
duyp opwiigp b 9oph hnuwtpny nbknuthnhynid gpumigpny nnnghjh nwpwsputin: dEputnpngjus opwgph 6...7
wnwphubiph pupugpnid tjuunymd Eu pipph bnpbph wjwquiuwdwi wpuqugdwui gnpdpupwg: Ujuhtpl,
hpujuwitwgdws Jipujurnigdut wyjuwwnwputpt pptug htnbihg phipty B fphun quuuiquynp dh Eplinge, nph
bl dudwbwht swuypupbp b wyt suwtjowpgl ip jupnn Ehwugut] hwppwduyph honbph wduwybugdw:

LY. 1-nud pipdws £ Qupw-Yuwjw hhgypnhwignygh gnpénn qluwdwuh ujubdwi:
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Y. I: Yupw-Ywjw hhnpnhwignygh Unpdwyhph opwigph oppuygniithsh hunwlughs.
1-ppphnniips, 2-pkpjudpllnh pJugdwl pugyudplln, 3-plunnik pudwihs wunn, 4-opplnpniifish
pugmépllp, 5-gpuiigp, 6-gnuuils, 7-gpuyuilih pudwiifhs wuwn

Qnugph uljqpiwdwunid b gpwgpnid pipdusputiph Ynunwynidubtpnp gnyg Lt tnwhu, np twjuwgdnud sh
oquuiuugnpéyws ghwh hnuph hhppuydihjujut wpwbdbwhwnlnipoibbpp.  (uytuui  ghpyniyjughwd,
wupnipwdl pwpdnidp b hnuph wpghputinh oppwtigdwt tplunyputpp (2, 3, 4]: tw wpwbwynwd £, np Updwyhph
onwiigph qiluwdwuh JEkpujunnignidp upwg E junwpgus:

Zwpyh wnubny Upwpu ghwnh Ybpp pipdus punipwughpp, nfju) quydwubbph hwdwp wpwewpynid Eup
gnnipinit niubgnn opwun Junnigwsdpp Jhpwlunnigh), Yhpwebing Ynnuyhtt whyh opwn, phpjwspubtp
htnwgunn hwnwljuyhtt upwhubpny (0. 2): Qpunh wnuhuph vjbdwbt twpwnbudnd | (Ekptwghtt  ginkph
hwdwnp, npnup phpkig hnuph htinn phpnud Eu ks pwtwlh hwwnwljuyght, dkpdhwnwluyghtt pipduspubn b duygp
opwtigpp phpdwsdpubnhg yuownwywubnt hwdwp wpwbjugnyuu t ogquunuugnpénid ghinp hnuwph hhnpwy-
1hjujwt wpwtdtwhwwnlnipnitutpp [4]:

Unwguplyynn upubdwymu gpunh hwignygp punugws £ hnuwbph phpounhy wwinduphg, gjjuwht
Yupquynphyhg (9ppunnitihy, nph dhgngny hpujubwgynid £ withpudtpn pwilh gpun gtuh duyp gpuitigp),
pEpdusépubp htnwgunn upwhubphg (ul. 2): Cunpdwsé b jurnigyuspubph hbnbjw) hwdwnwuwdnpoipiniiap.
oppungnihsp b tpwt hwpnny hnuwbpwninnhs wwwnp yunduph wowiugph htn juqunud £ 110°%-h wblyniu:
PtpJusputip hinwgunn upwhubpp wknuppduws tu eppugnithsh pugdwsdpubph wnwly, huywybu bwb ghwnh
hnuwtpny Jkpt hnuwbpwninnhs yuwnh dke: Npnghjh mwpwspubph Yypu hopudwt nhpph b phpqusputph
Wugdwt wuhpwdbon Lupdwtt wywhnydwt hwdwp pugniadmud £ 'VYU=907,48 « npp oppunnithsh wnol
unbndnd k7 =2,22 o/ gupnid:

Qpudpupnid Ynunwlyus phpduspubpp htnwgunn upwhubph dnunph thott pugnitnud Eup glnp
hwwnwlh thony 902,11 « Qppunnithshg hbnn nmbnupwodws b thnjuwignn mbnudwup, nph dbpeonud” duyp
gpuitigph giujhll jupquinphsp: Gwpquiinphshg wnwg wpfud b inpughd gtup b gpuwitigph phptudpbph
Ywugdwl upwh, npp hinwgunud £ wyb pipqusputpp, npnip dntnwd b oppungnihsny epwgp: Gph oppunnihsp
Junnigtp wpgljphtt htwpwynp Unwn, hulj (Jugdwt upwhiubpp «Ubnju) gnunnud», wyw phpjuspubiph dninpp
opwlgp Jupkh t hwugul) wjuqugnyuh: Uju ulgpnitipp hwenn 4und hpwlwbwgunid Lt Ynnuyht b
Swjunuwghtt  oppunnithsubpp: Phpjwsputph hbknwgdwt upwhubpp bwhiwgst] Gup punn wypnd. UL.D.
Qwththwyh hwbdtwpwpulwuibph [4].

upwhubph &pp whwp k jugqdh'

0, =(05..1,0)Q, = 42,4 £/, 3)
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upwhbph pwpdpmpmbn’ 4, >1,0 h, =144 hul] jumpnitp’ b, =2,54 upwhibph |phy quyne-
pmiup’ B, =9,5¢, upwhubph hwwnwlp wnbnunpynud £ wpwgtwnuthh  thony: Upwhbbph  dnunpught
pugyuspubipp nbknunpnud Gup gpplunnitihsh Untnph hnuwiph gdtph Ynpugdw gnunnid:

Upwpu gtin ]
—_—=

i=0,0025

=T

‘Uly.2: Qpun junmgubph yhpuljurmgdut ujubdwi.
1-pppanniahs, 2-Gnpughéd skup, 3-Updujhph opwbagp, 4-phpyudpilph jjugdwl upuhabp,
5-ppplnmibijish wrwghwjugh jugdwl upuwh, 6-gifuughl jupquifnppy, 7-gppuhuyhl wuunywp,
S-pEpyubpllph jJugul pugudpilp, 9-phpjudphbph Intunwidwi «Uknjuy gnunp»

Unwhubpp hwnwlwugdnid niubt Ynpughs wkup b nnipu ki quihu unnpht phtd 25° wmuljjub mwy: Cuy
npnwd, npuiblg Epupnipinibtbpp uppbp B b wwnwidnud o 75...85 o dhohip' ¢ =80 # Upwhikpp
wpuwwnnid ki Lupnidwght nhdhung b hwpduplusé L hbnlyw) putwdbing®

Q= pud\2gH, , (4)
npunbn H, = H =5,5 «-upwhh kpuyhl dwuh swbpmpjub jrunpnth pu dupnudu k, 4 = bk, =3,5 2

Yupyusph dwljtptup, 4 -t kph gnpdwlhgu t npp npnggmd B
1

H= ) 6))
NI R +6,+6,

npubn ¢y,6,,¢,~Unmuph, jnpugdwl, sthuwh nhiwnpmpeiniuttph gnpswlhgubpt tu®

2g/
gﬂ = O’Sagq = 0,127 gz = C2R : (6)
Upwhh ppodwt ywpughdp Yihth* y = 2(b, +4,) = 7,8 ¢ hhnpuihjulub gunun]hnp’
R=" 2045 1n=0014, =R =625, =80 ¢, =089, @)
X n
wyuplpl’ 1 =0,63: (8)

Ukl upwhny htnwgynn Epp Yihuh' Q=229 14/, hull upwhubph tpwohwudnpduws hwoyughte Epp,
hwjwuwp eppugniuhsh Giphtt  Yupkh b hinwgul) tptp gpwupwhibpny: Zwpdh wetbng swhwgnpsdwb
wnwbdtwhwnlnipmnibibpp pugniund Gup pkp upwhibp, wknunplng tpyniup oppunnithsh we prhsputph
wnuly b UkYp hnuwbpny tpl (uly.2):

Upwgnipniip upwhubpnid Yihuh'

V= % =6,4 U/} )
Upwhny mbknuthnpudnn wdktwdks puph npudwghdp Yluqdh’
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bys)

Ujuyhuny, wwhwwkny Jtpp wpdws yguydwbubpp, ghnnd, gppunniihsh gninnud junbindyh hnuwbph
wjyhuh Jurnigquédp, nph nhypnid hwnwluyht pipdusputph gipwlohne dwup sk dinth oppunniihs:

d= = 0,46 ¢ (10)

O BOIMPOCAX PEKOHCTPYKIIMU I'OJIOBHOT'O COOPYKEHUSA APMABHUPCKOI'O KAHAJIA
T'NAPOY3JIA KAPA-KAJIA PEKU APAKC
J.A. XauarpsH, B.C. Caaksn, A.A. Oransin
Hayuonanenwiil ynugepcumem apxumexmypul U cmpoumenbcmsea Apmenuu

KiioueBble ci10Ba: ruzpoysen, Bogo3abop, BOXONPHEMHHK, BOJOXPAHHIIHILE, HAHOCH

AHHOTAIUSA

Jlns yaoBneTBOpEHHs pacTyniel HOTPeOHOCTH OPOIISHHUS M YBETHYESHHS IPOITYCKHOH CIOCOOHOCTH ApPMaBHPCKOTO
KaHaJa B ITOCJIEAHME TOOpl Ha HayaJbHOM YYacTKe BOAOIPHUEMHHKA THApoy3na Kapa-Kama BBITOTHEHBI pacmIMpUTENbHBIE
OETOHHBIE pPabOTHI, BCIEJCTBHE YETO PAcX0j KaHala BO3MOXHO YBENMUMTh g0 53 m’/c. OmHako 3a KOPOTKHH CPOK
9KCIUTyaTallid THAPOY3Jia HAOMIOaeTcsl pe3Koe yBEIWYeHHe HaHOCOB M MECYaHbIX HAKOIUIEHHH Ha HaYalbHOM YYacTKe
KaHaJla 1 Ha MPUWIETaloUMX K HeMy Tepputopusx. [IpuBonsaTcs HeaocTaTKH AEHCTBYIOIETO BOJ03a00pa BOAOIPHEMHOIO
y31a u npesaraercs 6onee 3¢ GexTHBHAS cxeMa Bojio3abopa 11t 60ph0ObI C HAHOCAMH.

ON RECONSTRUCTION WORKS OF HEADQUARTERS OF ARMAVIR CANAL ON ARAQS RIVER
KARAKALA HYDROPOWER STATION
E.H. Khachatryan, V.S. Sahakyan, A.A. Ohanyan
National University of Architecture and Construction of Armenia

Keywords: water chamber, intaker, outfall drain, reservoir, sediment

SUMMARY

During the recent years frontal and bank enlargement and concreting activities of Karakala hydropower station
erected on Arags river have been realized to improve water inlet into Armavir water chamber for irrigation purposes enabling
the chamber to process 53m? water flow in a second. However, during the operation of the chamber the amount of sediment
dramatically grew. Besides this, the bank and areas in its vicinity filled with sand accumulations.

The disadvantages of water intaker are determined and more productive water intake scheme is proposed to prevent
sediment accumulation in the chamber.

UYULNRE3NRL

l. OnpUwgyub L.9. LEnbuwjhtt wuydwbubpnid hpuwjwbwgynn hhppnnbjuthjuut junnigqusputph
hwoqupluyhtt dbpnnutph dpwlnudp b whduubq swhwgnpsdwb wwywhnydwb juunhpubpp: Skjub.
ghu.gnlju. ... mnkbwjunu. - Gplhwl, 2011. - 221 ky:

2. Ho6an 3ane F0.A., Hypues Y.I'. Pacuer orcroitankos. - M.: Ctpoiiuzaar, 1971. - 172 c.

Aatynnn C.T. Perynuposanue pycein. - M.: Cenbxo3usnar, 1962. - 352 c.

4. Jaunenuss H.®. Bono3abopHbie cOOpYKEHHUS Ha peKax ¢ OOMIHHBIMU TOHHBIMH HaHocamH. - M.: Komoc, 1964.

w

Uojuwwnwbph hpuljubwmggws £ 22 yhnwbwi pnigkhg ghnmljui b ghnwnbjuthjuljut qgnpéniubnpiut
puquyhtt Pptwtwwynpludp  «2Z2 fupunuwpuybtinuljub b ohtwpupuwbwi hwdwihp juynmh qupqugdu
nhubph pugwhwyjnnud, dogpumd, ubpppliwh wpwewpympiniutph U hwtdtwpwpuwtubph dowlnud®
Uonnufjw Untthwnnphugh Yhpwnduwdp» Spugph opgwbwlyikpnid:

Ukplugugyly F' 15.01.2014p.
Cannilujky Fnguqpnipyul’ 22.01.2014p0.
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2S5} 626;627
Ureub a3Nhh NNNFUTL QLULSLE 46U YU 2ZUSYUOh
ONUCPLORUC I8N0RYEMY

2.9. £hjkgjul, U.U. Ulnpuljjui
Kwpunupuy Ennpyui b phinupupnipnul Zuyuuuulp wgquyhl huduyuwpul

Puiiuyjh punkp. dupniduyht opunnwn, wnwybjugny bp, wupqupub, oppungniuhy, nongdw gputigp,
hhnpuyihl hupgwny

Vkplyuyugynid ki 22 Juyng 2nph tupgh Upkih gnigh nengdwl pug gpuiigph ypwpyws nkpuduup
ynifEpny thnpnuphblyng huoykhupnugsuyhl wopiunnwipbbpnid wnwowplywd jniémdbbpl nt gpubg
Apdbun/npnudbEpp: Zhdp phgnibbiny wkpwipnid ppufuinugyué qhnplqhwlwl I Ephpuwpwinalui
hbunwmgnunniypinibakph wpgyniGphlpp ' quninfky Fopubgph Jpwupyud nknudwuh spowaglui pupbinguiumn
nidnid” pug opulgpp daoniduyhl ppunnwpny hnpruphbbing nuppbpup b plnpydkp ppu Spaughdp: Loyjwdh
hbiwn UElnkn oquiugnpdtyny opupkpnifabph pubwlulul b hunnpjusunhwliul panipugnlph npnodwi
mumdlmuppniyentbbbph wnjjuybbpn ' Junwpdly Bo opunnuph b gpu hwbgnyghkph Ahppuyipului
hwouplikp: Umnmugiwé wpyniiphbph hpdwl Jpu owljly ©

opwunup-ynifkph wopiunnwipuyhl hwhnughdp:

ZnnJudnud ukpfuyugynud ko 22 duyng 2nph dwpgh Upkuh gninh nongdwb pug 9pwigph Jpupyus
nbnuuuwup upmduyhtt gpuwnwpny thnfjuwphubnt hwpdbtwhiwgduyhtt wppwwnwptbpnid wnwewplyus
nusnudutipp b npuig hhdbwyynpoudubpp:

Upkuh gyninh hjntupu-wpbdnjw hnnunwpwspubpp nengnn gpniinwghtt oputigph 1,5 o/ tpljupnipyudp
hwwnjwép qunidnid | ks plipnipnih niukgnn duypuwwn nhjhkbughtt yuydwubbpnd (ul.1):

Ul.1: Lpunmup-ynikph izuz]uwml;z[ phpugughép

$Shpnpynn optiph wwngwnrny wyi sun hwgwhu hymqynid £ pwthwikng nongdwb wpwnwipubpp:

Uthiwthquutp oguuugnpstint wkuwblniihg qunudtng gnpstwljuinid nddup hwuwbbih nkjhtidnud
opwigph Ypwpuyhtt yipwiunpngnidutpn b Upthw ghnhg Eynn nt hnitiinod Ynunwljynn qquith pubwlnipjudp
opwpkpnijutinh dwppdwi wohwnwpttipn juwnwpdnud b dknpny: pwip hghljuljui nidh b dudwbuljh
huljuyuljwt dwjuu i wwhwgnid, hugp nonguwb ubkqnuh pupwgpmid hwdwhu & pipnud phpph Ynpunh:

ULoyws hpughdwl tuybu pupbjudbnt hwdwp juunwpdl) o opwtgph Jpupjus nbnudwup
opowignn dupniduyhtt opuwwnwp-yynijipny thnpuwphubnt wpuwnwbpubph twhwgdswhtt Upwlnudukp:
Lwpwwbu gpunwph jupnigdwt mwpwspmd ppwljubugyly] bt gupomuyhtt hbnwgnunuljut (qhnnk-
ghwlul, Lpypwpwiwluib, phpdwdpubph pwtwlih b hwnhjwswhwlwb Yuqldh npnpdwl) wppuw-
wnwbpubp:
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Zupyh wnubkny nonquui wwhwbowplp' opwwiwph wrwybjugnyt ponnitwlnipniup vwhdwbly
L 60 14}

Stnuiph ghnpighwjut b Epjpwputwljut wuwydwbibkpnhg Guknd® pnpdl Bo duponidughtt gpunnwph
Uniinpudwuh b Gjpudwup wibnkpt nt gpuwwnwph dpwghsdp [1]: Zwdwdwy nputg’ npnpyl) b unnnjujuowpt
wligiugul] wnjw 9pwugphti qniquhtn pupwgnn b 5.6 ¢ juyumpinit nititgnn gpnitnnwghtt Lmbwwywphh
Eqpny (. 1):

Qnunnwupp twpiwnbudl] b hpwwbwgil] ynhtphiktughtt unnnduljubpny: Zudwdwyt swhnudubph®
opunwp-yyniph pughwinip tpupmipniip 1420 ', Swypujkntph thobph twppbpnipniup’ 7,3 J: Qph
pupnitinudp  vwhnit pupdubne b opwtgpny bthynn phpuwsédpubph dbS dwup npuuynmt  byuwwnwyng
Untnpudwund twpuwwnbuyly b oppunniths-ninduquupui: Qpunnuph guspunpp Jhnbkpnd nknunpdus tu
nuunupluub Epynt oppanukp, hul pupdpunhp fennd' onwhwi:

Zhdp pupmibing gpuwwywhwugny npnodws hwoyuyht Eppt 0 =0,06 %4 b ghnphqhwlwut hbkwnw-
qnuinipjniiubph Woqwés wdjuubpp, Juwnwpdl] o npngdwt gpwwwph b gppunniths-ninduquuupuih
hhnpuwyjhulwt hwyqunplubp, npnup tipjuyugdus b unnpl:

Qpnuwwuwph hwpduplp: Loyws wfjujvbpny Juwwwpbip 9pwwnwph hwwnyph swhtph b dhoht
wpwugnipjul hwoyuplubpp hhnpugihugh quuwljwb tpwbulng [2]: Gph O = 60 4/ wpdtph wuydwhtkpnid
d =280 ¢/ vnwtnupn wpudwgsh wnjhtphittughtt unnnuyh L=1000 « tpjupnipjut hwdwp Lubpghugh
Unpmiunibpp juqunid Ga 4,7 4 huly 1500 « bpupmpyul hudwp pighwbnip hege §npmuunibpp, wpwig
wbnujwl Ynpniunibph (5..10%), Yhuqubh Ayl =7,1 ¢ Rwbh np unpnjuih suypulbnbph thokph
wnwpphpnipniup’ hwdwduwyh ghnpqghwlwt hwinyph 7,3 « E unwgynud b, np & = 280 4o/ unwiqupn
npudwgsh nnnjuluwownny hwoqupluyhi Ejp pug ponubp gnpstwljuwtnid htwpuwynp sk wywhnyby:

Zwonpr Ukd unwunupun wpudwgdny (d =315 #4) unnnyuljh 1500 « Epjupnipyut hwdwp pughwing
ynpniuntitipt unwgynid Eu' Anpd = 4,5 o dputihg bjubng gpuwnwp- poipp jupniglint hwdwp phanpynid
315 dd mpudwgdny wnihkphikiwghtt nnnjuly: Znuwtph dhohtt wpwugnipnit pinpywus wpdbpubph nhwpnud
unnwugynud £ 0,9 &4/, hsp poyjunpkh b

ppugniupg-inniuquuupuih hwpqupljp: Nenquub gpwtgpikp b gpwwwpkp dninp gnpénn gpniinh
dwuthlubph wowybjugnyt swihp, pun gopénn unpdbph, sybtwp L ghipuquigh 0,5 dvAp: Zudwduy Upthw
gbnh  wnunpjws  dwdwbwy  Upkuh  gminh  hhpjuwy  gpwiigphg  dbpgpwé  dmpbph  whwhqubph®
onpwpkpnijuyhtt dwutthfubph wowykjugnyt npudwghst unwgyty k0,4 ot

Uy opwigph twpiwgdynn pnijip-opwunwph gquwdwunid twpwnbuynng wupqupuih swihbpp
npnoyk) k' hhuudbny Eph 60 4/ b dwuthukph mpuwdwgsh 0,4 4/ wpdtpubph Ypw: Cun npnud, wupqupwih
wihpwdbonnipniup hhdtwnpynud £ tpwing, np gmybph Swypwlbtnbph uhpbph wwpphpnieniip,
htunbwpwp b opuwnwpnid hnuwtiph wpwgnipniup qquh thopp b, gpuwnwpt b onipg 1 o punqus b ghnth
nul: dwnwitq juw, np junpnp swithh npny dwutthljubkp upnn Eu tunk] fwbtwwyuphht b ugul) wyh:

Cuwnr k. Unlynnyp’ 0,4 #/ swthh dwutthfh hhgpujhjuljut jungnpmipniipn’ W= 4,7 ud/y/ t; [3]: Ljuwnh
niuktwny, np wyu unpnpmipjut dwutthlp Juunh nnduquupuinud, tpt hnuwiph wpugnipjub ninqnudhg Ve
pununnpsp 1huh thnpp wyy junpgnpnipiniithg, mniuquupuih ptupdws 1 J juyimpjui ghypnid npnokup
npnuinid hnuwph htwpwynp poyjunpbih wpugmpniup:

Cun tpdwd Vz < W wuydwth, ptnpnud Gup V: = 2 u/4/, nphg hnuwtph dhohtt wpwgnipjut hudwp
unnwund Gup [4]:

1
V =——=0.070/y=7ui/y: @
=007 = Ty
Lo wpugnipyub nhuypmd oph unpnipiniip wupqupuinid junugyh
h= Q9 _ 0,861 : (2)
Vb
Nwpqupuith Unnudnp bplupntppul hudwp makip
L=2Y 134 ®)
w

Cwhwgnpsdwt hupdwpmpiniihg Euknyg ' nnduquupuih jugh Epupnipniab pugoniadty £ 1,7 &
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Ujughuny, nniuquupuih hudwp unwugdbght hbnbjuy swhbpp. juginipmiip’ =104, bplw-
poippibp' L =1,74, oph junpnipinitip puithynn okpunh htn dhwuht' 7 = 0,92 o wywnh pupdpnipniip wuowph
htwn vhwuhtt' H,=h+h,,, =1254 (uy.2):

[l o oG gabi (0,50 =
epuligph 600

|
|
GO0

L-1.25] | 0. 83

|

b

- —
~ 0.00
s

150 ,

0.00

+1.25
F1.25

1000

V150

[+1.235]

1 700

."'-\_J 50 I"'\._l 50
U.2: Qqpuunfwuuyhl oppbnn bhs-inguwquuupu i huwbgnygh hunmuljuqhdp

Q{juwdwup gpwpwthh hwyduply: Nenquwt gpwigphg onipp gijuwdwu k untnp gnpénid oppunniuhsh
Ynnuyht pugqudpny, npp pupwl wuunny yumqius gpupuh k- Unwght puynyg punmibbkup gpuputh
Jwyunipniup b=0,6 «/(1ly.2): Qpuipwthh kph npnpdwt hwdwp niukup [2]°

O =mby2gH”* : 4)

Ujn niygpnud Eiph Q = 60 14/ b juyjumpjut pinpdws 0,6 wipdtiputiph hwdwp gpwpwthh onipph Yypw opp
skpunh H unpnipiniiip junwgih (kph gnpswlihgh pigniigby Ehwdwuwp p,=0.4)

H=0,14u : 5)

Uunwugqws wpdbpp pudupupnmd b gquuwdwunid  hhppujpjujut  tyuwunugnp wuydwbbbph
wwwhnydwip: Qpupwthh Gph jud juyimpjut wykih ks wpdbputph ghypnid wju skpnh hwuwnmpniup
thnppuitinud £, hush uuphpp slju:

Bqpuljugnipnii

Gunupjus opunup-ynitph hhppudihjujut hwyuplubtpp gnyg Lk nwhu, np hwdwljupgh b tpw
hwugnygutiph hudwp pnpdus b hntuwh pusnidukp: Uuhpudbonnipjut nhypnid wyt jupnn E nonquiwit
wwhwiowplp pwwpwpnn 60 ;4 wnwybjwgnyi bHiphg bk wyl] opwpwtwl punnibk;: Unwewplyuwsd
nudnudutipny Yybpwbwt wnlw gpoitnmuyghtt gpwigph Jpwupduws wmbnudwuh htn juydws Juuutbpp b
nnnquwt nn9 hwdwlupgp htwpwynp Yihth witpuwthwb pgwhwgnpsby:

3AMEHA ABAPUMHOI'O YYACTKA OPOCHUTEJIbHOI'O KAHAJIA JTEPEBHH
APEHU JIOKEPOM
O.I. Kenexxsan, C.M. Cenpaksa
Hayuonanenwiii ynusepcumem apxumexmypul u cmpoumenbcmea Apmenuu

KiroueBnble ciioBa: HaHOpHBIfI BOIOBO/, MaKCUMaJIbHbIN pacxon, OTCTOﬁHHK, BOJOIIPHUEMHUK, OpOCI/ITeJ'ILHHﬁ KaHall,
FI/IZ[paBHI/I‘IECKI/Iﬁ pacyer

AHHOTANAA

W3noxeHsl 000CHOBaHUS IpeJlaraéMbIX PELICeHHH pacdeTHO-IPOEKTHBIX pabOoT MO 3aMEHe aBapUMHOIO ydacTka
OTKPBITOI'O OpPOCUTEIBHOIO KaHajda AepeBHUM ApeHu paiionHa Baifon [3op PA Ha nanopsli arokep. OcHOBBIBasCh Ha
pe3yJIbTaThl OCYLIECTBICHHBIX HAa MECTHOCTH TI€OAE3HMYECKUX M TEOJOTHMYECKUX MHCCIEIOBaHUM, ObUIO HalIeHO
OJIaronpuATHOE pelleHue 00X0/a aBapuIHOIO yyacTKa KaHajla: BapUaHT 3aMEHbl OTKPBITOTO KaHala Ha HAllOPHBII BOAOBOJ
1 BBIOOp ero TpaekTopuu. BmecTe ¢ TeM, HCIONB3ysl AaHHBIE HCCIENOBAHMN IO ONpPEAENEHUI0 KOJIMYECTBEHHBIX H
(PaKIMOHHBIX XapaKTEePHCTUK BOAHBIX HAHOCOB, OCYIIECTBICHBI T'MAPABIMYECKHE pacdeTsl BOAOBOAA M ero ysmoB. Ha
OCHOBAHHH NOJY4YEHHBIX PE3yIbTaTOB pa3paboTaH pabouuii MPOEKT BOAOBOAA-AIOKEPA.
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REPLACEMENT OF DAMAGED IRRIGATION CANAL SECTION OF ARENI VILLAGE
WITH AQUEDUCTS

H.G. Kelejyan, S.M. Sedrakyan
National University of Architecture and Construction of Armenia

Keywords: pressure waterway, maximum discharge, sediment basin, water intake, irrigation canal, hydraulic calculation

SUMMARY

The solutions offered in calculation-design works for the damaged irrigation canal section replacement with
waterway-aqueduct in Areni village of Vayots Dzor region are discribed. Based on site surveying and geological examination
results an optimal solution is found and the road map is chosen for the damaged canal section despalacement. Furthermore,
hydraulic calculations of waterway and its units have been done using the results of sedimentation quantitative and
granularity definition characteristics. Waterway-aqueduct design is developed based on obtained results.
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VIK 691.512

WCCJEJOBAHUE CBOMCTB U3BECTKOBBIX PACTBOPOB HA MATEPUAJIAX ®UPMbI “MAPEI”1JI51
INPUMEHEHWS X B PECTABPAITMOHHBIX PABOTAX

I.II. Tancrsan, A.A. Apsymanss, C.JL I'yasn
Hayuonanenuti ynusepcumem apxumexmypuvl u Cmpoumenscmea Apmenuu

KirwueBbie cioBa: TUAPAaBINYCCKass HM3BCCTH, OKO-IIYHIIOJaH, TOTOBBIE CTPOMUTECIIBHBIE CMECH, IUIOTHOCTBH, >XHU3HC-
CHOCO6HOCTL, MIPOYHOCTD, BOAOIIOTJIOMICHUE, MOAYJIb YIIPYT'OCTH, MOpOSOCTOﬁKOCTL

IIpusedenvi pe3ynbmamol UcC1e008aHUU, NPOBEOCHHBIX 8 UCNLIMAMENLHOU 1A00PAMOpUL CMPOUMENbHOT
opeanuzayuu “Topuzonm-95”, komopule Hanpasnenvl Ha UzyyeHue KOMROIUYUOHHBIX MAMEPUATO8, PA3PADOMAHHBIX HA
ocnoge eudpasauueckou uzeecmu “ANTIQUE LC”, (“Mapei ”, Hmanus) u npupoOoHvix neckos ¢ npumeHeHuem
cynepniacmugpuxamopa “Mapefluid N200” (“Mapei”’, Hmanus), a maxaice Mamepuanos, NPUMEHIeMbiX 6
B0CCMAHOBUMENLHBIX PAOOMAX AHMUUHBIX COOPYICEHUL U3 20MOBBIX CMPOUNENLHBIX CMecell Ha OCHO8e SUOPABIUYECKOlL
uzgecmu, IKO-NYYYOoIaHd, CReYUATbHBIX XUMUYECKUX 000aA680K U MuHepanbHbix HanoaHumenetl - “ANTIQUE MC”,
“ANTIQUE STRUTTURALE NHL”, “ANTIQUE 1"u “ANTIQUE F21 (“Mapei”, Hmanus).

Bviau usyuenvt ocHosHble nokasamenu Kauecmea pacmeopuuix cmecell (10mHOCMb, JHCUZHECHOCOOHOCHb)
U pacmeopos (RIOMHOCHb, NPOYHOCMb, B00ONO2NIOWEHUe, MOOYIb YIPY20CHU U MOPO30CMOUKOCHb).
Ananus nonyuenHvix pe3ynbmamos no360aUlL YCMaHo8Ums YeiecooOpasHoCms NPUMEHEHUS U3YYEHHBIX
Mamepuanos npu 80CCMAHOBNIEHUU KAMEHHBIX KOHCIMPYKYUU.

Jns noctmkeHust TpeOyeMOro ypoOBHSI AKCIUTyaTallHOHHBIX CBOWMCTB M OOECIIEYCHHUS JOJITOBEYHOCTH KOMIIO-
3WIIMOHHOTO MaTepuaja HeoOXOJMMO C CaMOro Hayaja 3aJOKUTh OJIarONpHUATHYIO OCHOBY IA Oe3nedeKkTHOro
CTPYKTYpOOOpa30BaHUs, YTO JOCTUTAETCS IyTEM MaKCUMAaJIbHOTO MCIIOJIb30BAHUS BO3MOKHOCTEH UCXOHBIX MAaTEPHAJIOB, B
MIEPBYIO OYepesib, BDKYIIMX U 3()(GEKTUBHBIX MOIU(DUKATOPOB, B 3HAUUTENHHOM CTENEHN NPENONpenelIOINX CO3JaHue
ONTUMAIEHON MUKPOCTPYKTYPBI C TOHKOM CUCTEMOU CTPYKTYPHBIX CBS3EH.

B ucnbITarensHON 1a00paTOpUN CTPOUTENBHOM opranu3aimu “I"'opu3oHT-95” pa3paboTaHbl ONTUMAaIbLHBIE COCTABBI
M3BECTKOBBIX KOMIIO3UIMH;, H3y4YeHbl IUIOTHOCTh M JKH3HECIIOCOOHOCTH DPACTBOPHBIX CMecel, a TakKe IUIOTHOCTb,
[IPOYHOCTb, BOJOIOITIOIIEHUE, MOLYJIb YIPYTOCTH 1 MOPO30CTOHKOCTH PacTBOPOB.

B nccrnenoBanmsx MCONB30BaHBl: MaTepuansl Ha ruapasindeckoit mBectd - “ANTIQUE LC”, “ANTIQUE MC”,
“ANTIQUE STRUTTURALE NHL”, “ANTIQUE 1” u “ANTIQUE F21 (“Mapei ”, Utanus); MecTHbIE IPUPOIHBIE TIECKH -
PEYHOH, JIMTOMIHO-TIEM30BBI U Ty(oBBI aHMiicKoro Tuma. HexkoTopble W3 OCHOBHBIX IIOKa3aTeneil KadecTBa IECKOB,
m3yueHHsle cornacHo TpeboBanusM ['OCT 8735-88. “Ilecok aiist CTpOUTENBHBIX PabOT. MeTOIbI HCIIBITAaHWH ’, IPUBEICHEI B
Tabn.1. B xauecTBe Moaudukaropa Obu1 npuMeHeH cynepruiactudukarop “Mapefluid N200” (“Mapei” Uranus).

Ta6auna 1

HexoTopble U3 0CHOBHBIX NOKA3Te/Ieil KA4eCcTBA NEeCKOB

Bennunna nmokasareneii IeCKoB U3
HanmenoBanue
ToKasareseii KBapLa HEeM3bI Tya aHHiCKOrO

PEYHOTO | JHUTOMIHOW THIIA
Monynb KpymHOCTH 2,86 2,68 2,69
Copnepx. yactui > 5 mm, % 1.5 30 3,0
Copepx.gactun < 0,14 mm, % 4 12 7,5
IT10THOCTD HACHIMHAS, K2/M° 1700 1000 950
IIoTHOCTE yaenbHas , 2/cm’ 2,43 1,85 1,41
ITycrotHOCT, % 30 38,5 32,6
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CocTaBbl H HEKOTOPbIE OKA3aTEIN Ka4eCTBAa PACTBOPHBIX cMeceii

Tabauma 2

NN
/11

CocraB

IlnoTHOCTS,

Kxe/m3

JKuznecnoco0-
HOCTb, YAC-MUH.

1

0,6754. BOMIBL;

14.“ Antigue LC ”;
3Y.TUTOUTHOTIEM30BOT'O TIECKa;

0,0054. cyn-pa “Mapefluid N200”

1890

1..40

0,64. BOJIBI;

14.” Antigue LC ”;
44. peyHOro NeckKa;

0,0054. cyn-pa “Mapefluid N200”

2265

0,64. BOJBI;

14.” Antigue LC ”;
24. Ty(oBOTO IEcKa;

0,0054. cyn-pa “Mapefluid N200”

1560

“Antigue MC ”

PactBop u3 roroBoit
CTPOUTEIBHON CMECU

1700

PactBop u3 roroBoit
CTPOUTEIBHON CMeCU
“ Strutturalle NHL”

2000

“Antique I”

PactBop u3 rotoBoit
CTPOUTEIHHON cMecH

1930

“Antique F21”

PactBop u3 rotoBoit
CTPOUTEIHHON CMeCH

1680

B 1abn.2. npencrasieHsl cOCTaBbl KOMIIO3UIIMOHHBIX MAaTE€PUANIOB, & TAK)KE PE3yJIbTaThl U3yUEHHsS IUIOTHOCTH U
JKH3HECTIOCOOHOCTH PaBHOIOBMIKHBIX PACTBOPHBIX CMECeH, ompeneneHHble cornacHo TpeboBanusm ['OCT 10181-2000
”Cwmecu OeToHHBIC. MeTobl ucbITanus”. ccnenoBaHbl IIIOTHOCTh, TPOYHOCTh, BOJOMOTIIONICHHE U MOAYJIb YIPYTOCTH
KOMITO3UIIMOHHBIX MAaTepualioB Ha OCHOBE TruipaBindeckoil u3sectu (upmel “MAPEI”, pe3ynbTaThl mpeiacTaBieHbl B

Tabmn.3.

IIpounocts Martepuanos ompeznemsiace mo FOCT 10180-90 “Beronsl. Metoasl omnpeneneHusi NPOYHOCTH I10
KOHTPOJIHBIM 00pasnam’; MOyl yIpyrocty - cornmacHo TpeboBanusiM ['OCT 24452-80 “beronsl. MeTons! onpeneneHus

NPU3MEHHON IPOYHOCTH, MOXYNs ympyroctu u koddéunuenta ITyaccona”; Bogonornmomenue - no I'OCT 12730.3-78
“beToHbl. MeTo1bI OnpeieeH s BOJOIIOTJIONICHHUS .

HeKOTO]I)])Ie MOKa3aTe/Id Ka4eCTBa pacCTBOpPoOB

Tab6auna 3

NN no IInotHOCTS, Bomo- IIpounocts, Mlla, Mogyns

cocTaBaM Ke/m’ TTOTJIONICHHE, B BO3pacTe YIPYTOCTH,
Tabmn.2 % E'1073, MIla

7cym. | 28 cym.

1 1750 6,9 5,8 7,9 5,1

2 2145 6,0 6,4 8,8 5,9

3 1325 9,5 4,5 6,6 4,5

4 1685 4.8 8,7 12,0 6,0

5 1990 5,9 13,1 17,4 9,8

6 1895 5,1 13,1 17,5 7,9

7 1650 5,9 8,9 12,2 7,7
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Pe3ynbTaTel MCCIIEI0BaHHS HA MOPO30CTOMKOCTD IPHBEACHHI B Ta0M. 4 , 5 HCTIBITAaHUS OCYLIECTBISIIHCH IPH
MHOTOKpaTHOM 3aMopakuBanuu u ortauBanuu mo 'OCT 10060.2-95 “beronsr. MeToas! onpeneeHus: MOpO30CTOHKOCTH .

Ta6anuna 4
IIpoyHOCTH KOHTPOJIBHBIX H OCHOBHBIX 00pa3L0B MOCJ/Ie ONpeIeIeHHBIX
IMKJIOB MONIEPEMEHHOI0 3aMOPAKMBAHUS M OTTAMBAHUS
NN no IIpounocts, MIla
cocTaBaM KOHTPOJIHBIX 00pa3IioB OCHOBHBIX 00pa310B
Tabn.2 IIPY UCIIBITAHUU OCHOBHBIX 00pas3IloB M0CJIe KOJMYECTBA LIKIIOB
20 30 45 75 20 30 45 75
1 82 |83 8,4 - 7,9 7,9 7,4 -
2 89 19,0 - - 8,5 8,3 - -
3 6,8 |68 6,9 - 6,6 6,5 6,1 -
4 12,2 | 12,3 | 12,5 12,6 12,0 11,9 11,9 11,8
5 17,6 | 17,6 | 17,7 17,9 17,4 17,2 17,2 17,1
6 17,6 | 17,6 | 17,8 18,0 17,1 17,0 17,0 16,8
7 12,4 | 12,5 | 12,5 12,7 12,0 12,0 11,9 11,6
Ta6auna 5

Mopo30CTOiiKOCTh MATEPHUAJIOB

NN nmo [ToTepu mpovYHOCTH OCHOBHBIX 00PA3IOB MPH Mopo3zocroii-
COCTaBOB | KOJMYECTBE LIUKJIOB, % KOCTb

Tad. 2 20 30 45 75 (F)

1 4,0 5,1 12,0 - F150

2 4,5 7,5 - - F100

3 3,7 5,0 11,1 - F150

4 2,0 3,0 4,6 5,2 F300

5 1,5 2,3 2,9 4,6 F300

6 2,8 3,5 4,2 6,6 F200

7 33 4,1 5,2 8,5 F200

Ha ocHoBaHNU NTPOBEIEHHBIX UCCIIE0BAHUI BBISIBIICHO.

1. PactBopsl Ha ruapaBimueckod m3Bectd “Antigue LC” Ha pa3iMyHbIX Teckax (JIMTOMIHIIEM3OBBIH, PEUHOH,
Ty(oBBIi) MOKa3anu u3MeHewe MWIOTHOCTH OT 1,33 mo 2,15 m/m’; sxwusuecnocobnoctd — o1 1y 20mun molu SOmur;
BOJIOMIOTJIOMIEHHS - OT 6 10 9,5% ; mpounocTH Rag - ot 7,0 g0 9,0MITa; moxynsa ynpyroctu — ot 4,5-10° no 6-10°MIla;
Moposocroiikoct oT F100 o F150.

ITo KOMIUTIEKCY TEXHHUYECKHX ITOKa3aTelieil pacTBOp Ha THApaBInyYeckoi u3Bectd “Antigue LC” ¢ ucmnonb3oBaHHeM
JIUTOUTHOIIEM30BOT'O TIECKa BHIJEISAETCS CBOMMH BHICOKMMH 3HAYSHUSIMH, UTO MTO3BOJISIET 3TOT COCTAB CUUTATH HAMITYYIIHM
13 PACCMOTPEHHBIX.

2. HbekIMoHHbIe pacTBOphl “Antigue 17 u “Antigue 21” UMEIOT, COOTBTCTBEHHO, CICAYIONIAE 3HAYCHHUS IMOKa-
3areneii: xu3Hecrmocoonoctn cmecerd - lu 05mun u Ou 45mun; Bomomornomenus - 5,1 u 5,9%; mpounoctu Ry -17,5 n
12,2MI1a; momyns ynpyroctu- 7,9-10° u 7,7-10°MIla; moposzoctoiikocti - F200 n F150. O6a pactsopa, cyas Mo
YCTAQHOBJICHHBIM TEXHOJOTMYECKUM M TEXHMYECKUM CBOICTBaM, MOCJIE€ NPOU3BOJICTBEHHOH anpoOanuu MOryT OBITh
PEKOMEHIOBaHbI K MPUMEHEHUIO JJIs1 KOHCONMIALNH ¥ YKPETUICHUS] KAMEHHBIX KOHCTPYKIMI HHBEKIIUPOBAHUEM.

3. PacTBOpHI U3 FOTOBBIX CYXUX CTPOMTENbHBIX cMeced “Antigue MC” u “ Antigue Strutturalle NHL” mnoxazanu:
OJIMHAKOBYIO JKU3HECIIOCOOHOCTh PAacTBOPHBIX cMecel - lu 0Smun; BomororiiomeHue cooTBeTCTBEHHO - 4,8% u 5,9%;
HPOYHOCTH COOTBETCTBEHHO Rys - 12,0 m 17,4Mlla Momyab yIpYroCTH, COOTBeTCTBEHHO - 6-10° m 9,8-10°MIla;
MOPO30CTOMKOCTh 000uXx pacTtBopoB coorBeTcTByeT Mapke F300. [lomyueHHsle pe3ynbTaTl CBHIETEIBCTBYIOT O
nenecooOpazHocTH npuMeHeHus: “Antigue MC” u “Antigue Strutturalle NHL” B BOCCTaHOBHTENBHBIX paboOTax mist
repMeTH3alUH IIBOB M PECTaBPaLlUH IEKOPATHBHBIX 2JIEMEHTOB KAMEHHBIX KOHCTpYKIuii [1].
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45MUuiuauNIuuln UCvUSULLLEMNPU OASUANOTLAR LNUSTUUNY, “MAPEI” S UUSP
USNREErDh Z6LLNY, UMUTUNUNLESD 2USUNhE3NhULLELDh 2ZGSUNSNE B3R

Q.T. Gujuinyui, U.U. Upgnudwiywi, U.L. \nyjub
Kwpunupuny Ennippul By phlnupupnipyul Zuymuunuih wqquyhl hudluyuwpul

Puwtuh  pumbkp. hhppuyihuut  Yhp, Eyn-thnignjub, wwwpwuwnh oshtwpwpuwmb  jowebnipnubp,
juunnipinil, Euuntbwlnipnih, wdpnipnil, spuljjuinud, wpwdqujuiinipyut Unnpnt), vwnwljuynitinipnii

uvuenNenNru

Lbkpuwyugqus &t “Znphqnt-95” ohtwpwpului juquuibpynipjut hopdwpupulut jupnpu-
unphuynd hpujubiugyus hbnwgnuumipniutbph wpyniupubpp, vnwugqus wyt Yndwynghghntt Wynipkph
niuntdbwuhpnipjudp, npnup dowljyl) Eu “Mapefluid N200” (“Mapei”, Pinwjhw) ghpujjuunpljupuph oquw-
gnpsudwdp “ANTIQUE LC”, (“Mapei”,Puinujhw) hhnpuyjhjuut Yph b ptuut wduqubph hkuph 4pu, hsytu
twl wyt ynptph, npnup hhppwyihulw Yph hkuph Jpu yunpuwunp shtwpupuljut pwntinipnubp B b
oqunuugnnpdynid k minhly junnygubtph Jipujuiqinpujut wpjuwwnwtputpnid -“ANTIQUE MC”, “ANTIQUE
STRUTTURALE NHL”, “ANTIQUE 1”n “ANTIQUE F21 (“Mapei”, Puimjhw): Zknwqnugt] L swnujuught
juununipnubtph  (juinnipinit, JEuumbwlnipmni) b ownuwjtbph (wdpnipnil, opuwljjuinud, wnwdqu-
Juunipjut dnnni), vwetwluwniinipnity) hhdbwlwt hwnlnipmibubpp: Unwugdus wdjujutph dtpndnt-
pintup pugwhwjinkg hbwnwgnuynn yniptph oguugnpéiwt tywwwlwhwpdwpmpniip YEpuljuigun-
nuijut wyhunwbptbpnid:

A STUDY ON CALCAREOUS SOLUTION FEATURES OF THE “MAPEI” FIRM FOR THEIR
APPLICATION IN RESTORATION WORKS
G.Sh. Galstyan, A.A. Arzumanyan, S.L. Ghulyan
National University of Architecture and Construction of Armenia

Keywords: hydraulic lime, eco-pozzolana, ready building mixtures, hardness, viability, durability, water absorption,
elasticity module, freeze resistance

SUMMARY

The physical and mechanical descriptions of calcareous materials are studied in the experimental laboratory of the
“Horizon 95” construction company to examine composite materials obtained on the basis of hydraulic lime known as
ANTIQUE LC of the Italian “Mapei” firm as well as natural sands by the use of Mapefluid N200 superplacitizer and
materials used in restoration activities of ancient constructions from the ready building mixtures based on hydraulic lime,
eco-pozzolana, special chemical additives and mineral fillers such as "ANTIQUE MC", "ANTIQUE STRUTTURALE
NHL", "ANTIQUE 1 " and "ANTIQUE F21" (“Mapei”, Italy).

Main quality indicators of solution mixtures (hardness and viability) and solutions (hardness, durability, water
absorption, and elasticity module and freeze resistance) are examined. The analysis of the obtained data enabled to
determine the aptness of studied materials for the restoration of ancient masonry constructions.
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YIK 691.512

MCCJIEJOBAHUSI OCHOBHBIX CBOMCTB U3BECTKOBBIX PACTBOPOB
HA OCHOBE MATEPHUAJIOB ®UPMBbI “TESSULLO”

I'.IIL. T'ancrsan, A.A. Apsymansu, C.JI. I'yasn
Hayuonaneuviii ynugepcumem apxumexmypul U cmpoumenbcmsea Apmenuu

Ki1roueBble €j10Ba: rHIpaBInYecKasi U3BECTh, TOTOBBIE CTPOUTEIIFHBIE CMECH, INIOTHOCTh, JKU3HECIIOCOOHOCTh, IIPOYHOCTH,
BOJIOMOIJIONIEHHE, MOAYJIb YIIPYTOCTH, MOPO30CTOHKOCTh

Tlpugedenvt pesynvmamol UCCIE008AHUL, NPOBEOCHHBIX 8 UCNBIMAMEIbHOU 1A00PAMOPUL CIPOUMENbHOU
opeanuzayuu “I'opusonm-95”, 015 u3yueHus KOMROZUYUOHHBIX MAMEPUATLO8, PAZPAOOMAHHBIX HA OCHOBE 2UOPABIUYECKOU
ussecmu “Fenix A (“Tessullo”, Umanus), npupoonuvix neckos, ¢ npumenenuem cynepniacmugpuxamopa “Mapefluid N200”

(“Mapei”, Hmanus), a maxsice 20mogix cmpoumenbHulx cmecell Ha 0CHoge 2uopasnuyeckoli usgecmu - “Fenix B,
“T20V",”T30RC” u ”’T Stone” (“Tessullo”, Hmanus), komopwie npednazaromecs co8pemeHHbIM CMPOUMENbHbIM PbIHKOM
07151 npUMEHeHUsl 8 PeCmaspayUoOHHbIX pAOOMax OPeGHUX COOPYHCEHU.

Bovinu uzyuenvt ochognvle nokazamenu Kauecmsea pacmeopHuix cmecell (RI0MmHOCMy, JHCUZHECHOCOOHOCb) U
pacmeopos (RIOMHOCHb, NPOUHOCMb, 8000NO2NOUWEHUE, MOPO3OCOUKOCMYb U MOOYIb ynpyeocmu). Ha ocnose ananuza
NOJYYEHHBIX Pe3ybmamos YCmaHoe1eHa NPUeoOHOCb U3YUEeHHBIX MAMEPUANos 05 NPUMEHEHUS 8 PeCmagpayUOHHbIX
pabomax npu 80CCMAHOBNIEHUU KAMEHHBIX KOHCIMPYKYULL OPESHUX COOPYIHCEHUU.

IIpu BOCCTaHOBIIEHHH KaMEHHBIX KOHCTPYKIHWI B PECTaBPAIIMOHHBIX paboTax NPEBHUX COOPYKEHUH HEOOXOIHMO
MPOBECTH JAETaJbHOE OOCIeIOBaHUE NPHMEHEHHBIX MaTEpUaliOB, M3YYUTh HX OCHOBHBIC CBOICTBA, YTO JOJDKHO CTaTh
OCHOBOH JUISl HCTIONb30BAHUS TaKUX HOBBIX MAaTE€pUaliOB, KOTOPbHIE ObLIM OBl CPOJHH APEBHEMY XpaMy, a Takke oOJiataim
OBl HEOOXOAUMOHN U JOCTATOYHOW CTOHKOCTBIO K Pa3iIMYHBIM arpeCCHBHBIM BHEUIHUM Bo3leicTBUsAM. PemeHue Beex 3amay,
CBSI3aHHBIX C MaTepUaJlaMH BOCCTAHOBJICHHUS JIOJDKHO HAaXOAWUTHCS B paMKaxX OCHOBHOTO IPaBWJIa pECTaBpAallU JPEBHUX
COOPYKEHUH - HOBBIE MaTEePHAIIbI JOJDKHBI MAKCUMAJIBHO CTPEMUTHCS K MICHTHUOCTH CO CTaphIMU.

B wucnbiTarensHOH  J1a0OpaTOpUM  CTPOMTENBHOW —opraHuzaiyu  “T'opu3oHT-95”mpoBeneHBl  HCCIENOBaHUS,
HarpaBJICHHBIC Ha U3YUCHUEC KOMIIO3UIIUOHHBIX MaTCpUaJIOB, pa3pa60TaHH1>1x Ha OCHOBE pa3/IMYHBIX BXKYIIUX, IPUPOJIHBIX
MIECKOB U MOIU(HUKATOPOB, a Takke (HUPMEHHBIX CTPOUTENBHBIX CMECEH, MpelaraeMbIX COBPEMEHHBIM CTPOUTEIHHBIM
PBIHKOM JIJIsl MPUMEHEHHS B PECTaBPallMOHHBIX paboTaxX JApPEeBHUX coopykeHwii [1,2]. Mertoauka uccienoBaHui BKIIOYATIA
BBIOOp M H3y4YEHHE HCXOIHBIX MaTEpHaloB; pPa3pa0dOTKy ONTHMAIBHBIX COCTaBOB MOIU(HUIMPOBAHHBIX PacTBOPOB;
nabopaTopHOEe W3yYeHHE OCHOBHBIX ITOKa3aTelell KadyecTBa pacTBOPHBIX cMeceid (IUIOTHOCTB, KHM3HECHIOCOOHOCTB) M
PacTBOPOB (IIOTHOCTH, IIPOYHOCTH, BOJOIOTIIONIEHHE, MOIYIIb YIIPYTOCTH U MOPO30CTOUKOCTB).

WccnenoBanust mpoBeieHbl B HANpaBICHUH HM3YYEHUs CBOICTB PAacTBOPOB, COJEPXKAIIMX MaTepHaibl (UPMBI
“Tessullo” Ha ocHoBe ruapaBmmyeckor m3Bectu (“Fenix A“, “Fenix B*, “T20V”, "T30RC”, T Stone”) u MecTHBIC
MIPUPO/IHBIE TIECKU (PEYHOH, JTUTOMJHONEM3OBBI M Ty(oBbIi aHuiickoro tumna). HekoTopsle M3 OCHOBHBIX ITOKa3Teseit
kauecTBa neckoB onpeneneHs 1o IOCT 8735-88 “Tlecok st cTpouTenbHBIX paboT. MeTons! ucnbiTanuil”. B xauectse
MoaudukaTopa OblI UCTIONB30BaH cynepmiacTuduxarop “Mapefluid N200” (“Mapei” Uranus).

BbutH PUTOTOBIIEHBI PaBHOMOABIKHBIE pacTBopHbIe cMecu (Ctpoul[HWJII), ku3HECIOCOOHOCTh M TUIOTHOCTB
KOTOPBIX ompeaesuuck cornacHo tpedboBanusm [OCT 10181-2000 ”Cmecu GetonHbsle. Metoasl ucnbitanus”. CocTaBbl
pacTBOpOB, a TaKkKe Pe3yNbTAaThl M3YYEHMS HEKOTOPBIX IIOKa3aTeleld KadecTBa PAacTBOPHBIX CMeceH, ¢ NMPHUMEHEHHUEM
MatepuanoB pupMel “Tessullo” Ha OCHOBE TUApPABIMYECKON U3BECTH MIPUBEIEHBI B Ta0M. 1.

[IpoyHOCTh MaTEpUAIOB ONpeeNsiach UCIIBITAHHEM Ha CKaTHe 00pa3IoB-KyOoB ¢ pasmepoM pedpa 10 cu, mocne
7 u 28 cymok XpaHeHHs1 00pa3LloB B HOPMAJIBbHBIX TEMIIEpATypHO-BIAXKHOCTHBIX ycioBusX (t = 18 + 2°C, W = 95+5%) no
T'OCT 10180-90 “betonsl. MeToab! onpeeneH st IPOYHOCTH 10 KOHTPOJIBHBIM 00pa3iam”.

[ ompeneneHuss MOIYNS YHPYTOCTH HarpykeHHE OOpasLOB-TIPU3M IPOM3BOAMIOCH 10 YpoBHS 30%
paspywmaromeii Harpysku, cornacHo TpeboBanusiM ['OCT 24452-80 “Beronsl. Meronsl onpeaeneHus TPU3MEHHOU
IPOYHOCTH, MOAYJIS yIpyrocTu u ko3 unuenta [Tyaccona”.
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Bogomornomenue omnpeneneHo kKak cpeaHee 3HaueHne Tpex pe3ynbrato mo ['OCT 12730.3-78 “beronsr. MeTozst

OTIpe/ieJICHUsT BOIOTIOTIIONICHUS .

Tab6auna 1
CocTaBbl H HEKOTOpbIE MOKA3aTeJH Ka4ecTBa PACTBOPHBIX cMecei
NN ITmoraocTs, | JKHM3HECIIOCOOHOCTS,
Cocras 3
/i Ke/m Yac-MUuH.
14.“Fenix A”;
| 349, JIMTOUTHONIEM30BOI0 1ecka; 0,6754. 1850 0.55
BOJIBI;
0,0054. cyn-pa“Mapefluid N200”
1u4.“Fenix A”;
2 44. pey”oro necka; 0,69. BOJIBI; 2250 0...48
0,0054. cyn-pa “Mapefluid N200”
14.“Fenix A”;
3 24. ty(oBoro necka; 0,64. BOJBI; 1540 0...40
0,0054. “Mapefluid N200”
14. “Fenix B”
4 2 2.
0,334. Bogsr; 0,059 “AC33” 330 05
PactBOp u3 roroBoit
> cTpouTenbHOM cmecu “T20V” 2255 135
PactBop u3 roroBoit
6 2128 1..45
ctpoutenbHoit cmecu “T30RC”
. PaCTBO[j u3 I‘OTO‘]‘BOI/I } 2360 250
crpoutensHoit cmecu “T Stone
Pesynprartel mcciemoBaHMH HEKOTOPBHIX M3 OCHOBHBIX IIOKa3areneld KadecTBa (MJIOTHOCTh, IPOYHOCTb,

BOJIOTIOTJIOLICHUE U MOJYJb YIPYrocTH) pactBopoB Ha Matepuanax ¢upmbl “TASSULLO” Ha OoCHOBE THIpaBIMYECKOM
W3BECTH IPEICTABIICHBI B TA0JI. 2.

Taoauna 2

HeKOTOlee U3 OCHOBHBIX MOKAa3aTeJieil KauecTBa PacTBOPOB ¢ IPUMEHECHUEM

maTepuaJioB pupmsl “ TASSULLO” Ha ocHOBe rHIpaBJIM4eCKOi H3BECTH

NN 1o Bono- [Ipounocts, Mlla, Monynb
IInotHOCTS,
cocTaBaM ot MOTJIONIE B BO3pacTe YOPYTOCTH,
Tabm.1 Hue, % Teym | 28 cym. | E-10° MIla
1 1725 20,4 5,2 7,0 5,5
2 2115 18,0 6,4 8,8 6,9
3 1350 25,4 49 6,2 4,0
4 2295 15,5 6.8 9,3 8,8
5 2135 6,5 4,0 5,9 6,0
6 2052 5,8 5,5 7,6 9,2
7 2200 6,5 11,3 18,6 16,5

Mop030CTOMKOCTh ONpelessIach 10 BTOPOMY YCKOPEHHOMY METOAY IIPU MHOTIOKPAaTHOM 3aMOpPaKUBAHUU H
orrauBannu mo ['OCT 10060.2-95 “beronsl. Mertoasl ompeneneHusi MOpPO30CTOWKOCTH . PesynbraTel MCHBITAHMNA Ha
MOPO30CTOHKOCTh PAacTBOPOB ¢ NpuMeHeHueM MatepuanoB ¢upmbl “ TASSULLO” Ha TuapaBIduecKOd M3BECTH
npuBeaeHs! B Tab. 3, a B Tabi1. 4 mpezcTaBiieHbl MApKKU PacTBOPOB IO MOPO30CTOWKOCTH.
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AHanu3 pe3ybTaToB HCCIEeIOBaHUH TTOKa3al.

1. PacTBoph! Ha TuapaBIHueckoi m3BectTd “Fenix A“ B 3aBUCUMOCTH OT BUJIa Necka (JINTOMIHONIEM30BBIH, pEUHON U
Ty(OBBII) TOKa3aJdl H3MEHEHHS: KH3HECTIOCOOHOCTH PAcTBOPHBIX cMecei oT 40 no 55mum; miuoTHOCTH pacTBOpoB OT 1,5
1o 2,121/mM%; Bononorsomenus - or 18 1o 25,5%; mpounoctn - oT 6 g0 8,8MIla; moayns ynpyroct - ot 4-103 no
7-10°MTla; mopo3octoiikocTy - ot F50 mo F75.

Ta6auna 3

Pe3ynbTaThl HCIIBITAHMIT HA MOPO30CTOHKOCTL PAaCTBOPOB ¢ IPUMEHEHHEM
MaTepuajioB pupmsel “ TASSULLO” Ha ruapaB/iIn4ecKoii u3BecTn

[Ipounocts, MIla
NN no
cocTaBAM KOHTPOJILHBIX 00pa3IioB OCHOBHBIX 00pa3IioB
Tabm2 IIPY UCTIBITAHHUH OCHOBHBIX 00Pa3ILOB MOCJE KOJINYSCTBA [IUKIOB
' 13 20 13 20 13 20 13 20
1 7,1 7,2 - - 6,8 6,6 - -
2 8,8 - - - 8,2 - - -
3 6,3 6,4 - - 6,0 59 - -
4 9,3 9,3 9,4 - 8,9 8,8 8,6 -
5 6,0 6,1 6,3 6,3 59 5,8 5,8 5,7
6 7,8 7,8 7,9 82 7,7 7,6 7,7 7,5
7 18,7 18,7 18,9 19,0 18,2 18,1 | 18,1 18,0
Ta6anna 4

Mopo030cToiiKOCTh PACTBOPOB ¢ NPUMEHEHHEM MAaTePHAJIOB
¢upmsbl “TASSULLO” Ha ruapaBinyeckoii u3BecTu

Iorepu npounoctu B %

NN OCHOBHBIX 00pa3IoB Mpu Mopo3zocToii-
COCTaBOB KOJIMYECTBE [[UKIIOB, KOCTh
o Tabun. 1 F)

13 20 30 45
1 5,1 9,0 - - F75
2 6,5 - - - F50
3 5,0 7,8 - - F75
4 4,5 5,0 8,9 - F100
5 1,7 49 5,2 8,9 F150
6 0,8 2,0 3,9 8,5 F150
7 2,9 3,3 4,2 5,3 F200

Pe3ynbTaThl H3y4eHHs BOAOIOTIIOMIEHHUS PACTBOPOB Ha BCEX BHIAX IPHPOTHBIX MECKOB MOKA3aId HENOMYCTUMOCTh
NpUMEHEHHsT THApaBIHdeckod wm3BecTH “Fenix A“ B KadecTBe BSDKYIIEr0o B pacTBOpax Uil NpPUMEHEHHS B
pecTaBpaoHHBIX paboTax.

2. VIHbeKIMOHHBIH pacTBOp Ha rujpasindeckoi nzsectu “Fenix B* ¢ npumenenunem axkpuioBoit no6asku “AC33”
MMeEET: KU3HECTIOCOOHOCT, paBHyI0 2y 05mun; WiIoTHOCTh - 2,3 m/m’; Bomomoromenue - 15,5%; mpounocTs - Rog
=9,3MTla; Mmoxyns ynpyrocty - 8,8+ 10°MITa; Mopo3ocToiikocTh cooTBeTcTBYeT Mapke F100. B cBsi3u ¢ TeM, 4TO pPacTBOPSI,
MIPEYyCMOTPEHHBIE ISl YKPEIUICHHWsI CTeH, MJOJDKHBI 00janaTh XOpOIIeH aire3ueld, a Takke IPOHHKAOUICH |
KOHCOJIMIUPYIOIIEH CrocOOHOCThIO, TO mpuMmeHeHne “Fenix B Hemomyctumo 6e3 ampoOaruy B MPOM3BOACTBEHHBIX
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yenoBusix. CrenyeT 100aBHTh, OTHAKO, YTO ITOT MHBEKIIMOHHBIA PacTBOP MMEET yKe OJHH CYIECTBEHHBIH HEIOCTATOK: OH
HE OTJIMYAETCS JOCTATOYHON BOJIOCTOMKOCTBIO.

3. PacTtBopel W3 TOTOBHIX CyXWX CTpouTenbHBIX cmecedt (“T20V”, “T30RC”, T Stone”) moka3anm:
JKU3HECTIOCOOHOCTh PAacTBOPHBIX cMmecedt ot lu 35 mun no 2 u 50 mun; BOMOMOTIIONIEHUE PAacCTBOPOB He Ooiee 6,5%;
npo4HocTh pacteopos “T20V” u “T30RC” cocrasnser cooTBeTcTBeHHO 6,0 M 8,0M[Ia, ux Momyib ynpyroctu - 6:-10° u
9-10°MTIla, a MOPO30CTOHKOCTH OOOMX PacTBOPOB COOTBETCTBYeT Mapke F150. Pacteop T Stone” MMeET IPOYHOCTH
18,6MIla, monyns ynpyroctu - 1,65-10*MIla, mopo3octoiikocts cooTBeTcTBYeT Mapke F200. Pe3ynbrarsl uccienoBanuii
9TOH IpymnIbl MaTepuanoB, 0€3yCcI0BHO, MO3BOJIAIOT PEKOMEH0BATh X K NPUMEHEHHIO B BOCCTAHOBHUTENIBHBIX paboTax B
Ka4yeCcTBE IIOBHOTO MaTepralla U MaTepualla JUis pecTaBpalluy JEKOPATHBHBIX JJIEMEHTOB COOPYKEHHUSI.

“TESSULLO” $hLUUSP ULBNREGLP 26LLNY UM UTCUNULEE
ZbUuLU4UL 2USUNkESNPLLEP 2ZBSULNSNRESNRL

Q.T. Quuuyub, U.U. Upgonudwiywi, U.L. \nyjub
Swpunuwpuwbnnipyul b phhupupnipyui Zuywunwih wqquyhl huduyuwpul

Pwtuth pwinkp. hhnpudihjulwt Yhp, wwunpwunh shtwpwpwlwl jpwebnipnubp, onmpmil, YEhune-
twlnipnil, wdpnipnil, opuljjuunid, wnwdquljunipjut Unynt), vwntwujuniunipmnit

uvuoenenru

Uhpuyugdus b nbnblynipmititp  “Znphqnt-95” shtwpwpulut juquulkpynipyut  tnpdw-
pupuub jupnpuuninphumd hpujutugduws hbunwgnunipniibph JEpupbpyu; nignus wy Yndwyn-
qhghnt  gmpbph nundbwuhpmpubtp, npnbp  dowldkp Lu “Mapefluid  N200”  (“Mapei”, buwjhw)
ghipyuunhupuph oginugnpsdwdp, “Fenix A* (“Tessullo”, Pinwjhw) hhnpuyjhjulwt Yph b phujub wjwug-
utph htuph Jpw: Pusyhu twl, mnnus htwgny Jupnygutph JEkpujubqunpujut wowwnwipubpnid
ogunugnpskint tyyuunulny dwdwbwlulhg shtwpupwlut onitjugh Ynnudhg wnrwowplynn “Fenix B,
“T20V”,”T30RC” u T Stone” (“Tessullo”, Purnujhur) hhnpuhjuwi Yph hbupny yuwwnpwunh shtwpwpuljui
Juwnunipgubiph nuunudbwuhpoupyniattpp:

zhnwgnut] ki pwnujuuyhtt jpwnbmpnubph  (onmpinit, jEhuntbwlnipmniy) b ownuitbph
(wdpnipinil, epuljjuunud, wpwdquljuinipjui Unnn), vwuntwluyniinipni) hhdtwljui hwnlnpniuttpp:
Uunugws njjujutph ybpnismpiniup pugwhwynkg hbnwgnugnn Wnipbkph oqguuugnpsdwt tyyuwnwlu-
hwpdwnpnipniip Jkpujuiginnujut wohiwnwbptbpnud:

MAIN FEATURES EXAMINATION OF CALCAREOUS SOLUTIONS OBTAINED FROM THE
MATERIALS OF THE “TESSULLO” FIRM

G.Sh. Galstyan, A.A. Arzumanyan, S.L. Ghulyan
National University of Architecture and Construction of Armenia

Keywords: hydraulic lime, eco-pozzolana, ready building mixtures, hardness, viability, durability, water absorption,
elasticity module, freeze resistance

SUMMARY

The physical and mechanical descriptions of calcareous materials are studied in the experimental laboratory of the
“Horizon 95” construction company to examine composite materials obtained on the basis of hydraulic lime known as Fenix
A of the Italian “Tessullo” firm as well as natural sands by the use of Mapefluid N200 superplacitizer(“Mapei", Italy) and
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materials used in restoration activities of ancient constructions from the ready building mixtures based on hydraulic lime
such as “Fenix B”, “T20V", "T30RC” and T Stone” (“Tessullo”, Italy).

Main quality indicators of solution mixtures (hardness and viability) and solutions (hardness, durability, water
absorption, freeze resistance and elasticity module) are examined. The analysis of the obtained data enabled to determine
the aptness of studied materials for the restoration of ancient masonry constructions.
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257 692.231.3
UDPU2NEPEL UrSULPL NMUSEL QELUUSELPYEUYUL UNUL2LUZUSUNPE3NRULLENT

9. U. Upwubuui, (2.9 Zudpupdnidjul
Kwpunuwpuybnnipyul by phlupupnipiul Zuywamnwih wqquyhl hudwyuwpul

Pwluh puretp. junuuyuwpudws, Juwngubp, tpwobpn dvhwdny wuwnkp, ehpdwudblyniuhy vwbp, Yoo b
dynit juwtp, whdqupbknnt, okpduhnjuwigdwt ghdwnpnipmnia

Ulkpluyugynid kb Enwpbpun dhwdnyy wpunwphl qqunkph wihpudbownnipmniin b ppubg junnigdwi
pdyjunpnipinthbbpp: Unwowplynid Fuynwhup wunkph junnigdwl junuwwpudws, npny JEpugynud ki
Junmguwl ndjupnientibbpp: Lywnwlwhwpdwp Enwpkpn gquunkph plnpnippul hwdwp juninwpddby F

vupplp hwunnipyul wunkph pbplunmnbluahulul gniguijobbph hudbdunnnid: Zudbdunnnipiniin
Junnwpyly Funupplp obpdwdEgniufs pkpunny wkdqupbnnik Enupbpn, «lhnpu» pupyudph b dhuwpkpn
wunnkph dholi: Mupgily E np Enwokpun quwnbkph huwojuplughl obpdunhnpnubguul phdwnpniemntp
1...12,9%-ny kS F yuwhwhoyng obplunhnpnuiguul phumppnipeniihg, huly 50ud hununnipjudp «lpnhu»
swpywpny b dpwobpn 30ud hunnnnippudy wunnkph okpduhnpuubguwh phdwgpnipinibikpp 57...63%-ni
thnpp Ll upuwhwboyng okpuunpnfumbgiiml phdwgpnipmn: hg: Munp, bgunwluhwpdwp Fplanply bowskpn
28ud hwuwnnipyudp whklqupknnbl b hphpuwynpnipbpwik pkplwdEiniufs pkpunny dhwdniyy wuwwn, npp
plpl F b hnppughnid Fukjudhl) pEninjuidplbpp:

Chuwpuwpnipniunid mbnuihnfunyh junuuyuwpudwstpny stuptph wpnwphtt yuwnbpp juenignd bu
Swip b phpl Ynuunpniyuhy-okpdudtyniuhy phininuhg: Mwwnbpp Yupnn Eu (hul] Jhwobpn b skpuiwnp:
Uhuwptpn wpunmwphtt wuunbpp bwpwgdynud Bt wpunwphtt gijnpunhy-hwuppupdwi okpnnyg jud wnwbg
npu: Chpuwynp wwwbpt nibkt Ypnn, wwonwwihy b ohpdwdblniups obpnbp: Unwdl] hwdwju
ogunugnpénid ku knwpkpun ywuwnkp, npnugmd hunul pudwidus L wyn skpnbpp: Gplokipn yuwnkpp phy B
oqunuqnpéynid, Juquyus Eu Ypnn b phlnpunhy-obpdwdblniuhy okpunbtphg: Uyn wwwnbph wpuwpht
dwltptutbph wqunnudp dbnwnuljui b wy guugbkph oguugnpddwdp yuwhwbonid E dks wpuwmmnwnwp
gnpénnmipnibitkp b tyuwunwlwhwpdwp sk Gouwpbpn yuunbtpmd obpdwdblniuhy obipnp hwdwp oguw-
gnpénd Eu Epunpninugdus thpthpuwnihunhpn U, thpthpuwywlh, hpthpuynihnipbpwt, yiojhnwuwbp,
now uwtp hwipuyhtt pudpulhg b wyji: Ypnn b wuwowwwhy okpnbpp Epwpbpn wwwnbpnid dhwgynwd G
dhdjug £Ynit fud Ynown Juykpny:

Bnwpkpun ywuwnkph Ypnn okpnp hwunnipinitp npnpynud £ hwpduplutpng b pugniudnud | ny wuljuu,
pwlt 15ud: Upwniwpht yupunwwihs okpup twjumnbtuynid | unyb plinnthg, hy np Ypnn obpunp: Mupnwuithy
obpip hwuwnmpnitp, Gubng junuuyuwpwdwsh dbe hwplh pwpdpnipjudp pbninth wbknunpdwi hwpw-
Ynpnipinithg, punniugty k7 ud

Stjutininghwljwl nkuwlkwnhg kpwokpn dhwany) wpnwphtl §pnn wunbph juonigndp hwdbdw-
nwsd dhwokpnn b Eplpbpnn wunbph juenigdwt htw, ndqup b Yddupnipniip junuuyupudwsh dke
otipdwdtlniuhs vwiph nuiynudhq ubbnwlnidu £ b gpuip Jhdjwighg b junuuyupudwbwhtt quhwiibph
tjundudp hknwnpnipjut wwhwywinidh

Niunh wowewplyly k unp mnhyh junuuyupudws (ul.) wpnwpht bpwpbpn yuwnbkph junnigdub
hwdwp [1], npp htwpwynpmpinit £ wwhu Jipugubine wyn ndqupnipniuubpp: Uwkiph ubbnwlnudp b
npuig hikpwnpnipniubph wwhwywinuwlp juunwupdmd t 2 qoyq unpnuyutphg juquyws juwngubph
oqunipjudp: Mwwnkph Ypnn b wuwonwuwihy skpntipp vhugqus b Ynon juwbpny, htwpwynp £ twb tnyh
Junuywpudwdnid gynit juuybtpny dhwugnipiniup: Ainntuh nknunpljnig hbnn juwyngutpp hbpwgynud b
Lyunwluwhwupdwp towptpn dhwdny] ywuwwbph ptunpdwt hwdwp junwpdl) © owwppbip hwunnipyub
wuwwnbkph obpdwwnbuhjulut gniguuhoubph hwdbdwwnnpmnia: dbpgdt; Lt wyhdqupbnnt  14504¢/4°
hunnipyudp b 0,38 dw/(U/?C) obpdwhwnnppulwinipjuit gnpswiligny, npntp npnoyl] Eu thnpduwlub
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Swbwwwuphny [2]: Smppkp obpdwdblniups sbpiny tnwpkpn ywuwnbpp hwdbdwngby i, 50ud hwuwnnipjudp
«thnhu» owupqusph b 30ud ywhdqupknnuh vhwokpwn ywuwnbkph htwn:

Swpphp hwuwnnipjui yuwtph skpdwnbuthjuljwh gniguihoukpp

Unniuuly

z/h Unbuwnpnighugh

okpintiph wbuduunudp

Chpunh
hwuwnnip-

jiup, &

Ujniph
Juinnip-
jnihp,
bg/P

‘Ujniph
otipdw-
hwnnp-
nuljuinipju
qnpsulhgp,
A, dun/U*C)

Bplwuh hwdwp
wwhwlyynn
otpdwthn-
huwtigdwta

phiwnpmpniip,
Ry, 122C /dun

NDEdquplnnik §pnn b wwownmwwiaps pbpunkpny Enwokpun wuww Epunpninugyws thpihpuwnypuwnppngp

Zwigqup-Yuyht
otipumthn-
huwigdwte

phuwnpnie-
mihip,

Ry, 1POC/Hun

olpilunllyniups pbmany
1 | Mkdqupbkunnt 0,15 1450 0,38
Qtpdwdklniuhy oipun
2 | Epunpninpugqus 0,06 60 0,03 2,54 2,73 (>7%)
thpthpuynihuinhpnihg
3 | Mhidquplwnntu 0,07 1450 0,38

NDEUqupknnitk [pny b wupnwwbhs skpunkpny Enwobpn guwn thpihpugnginipbpwih obpdwmdElniups

2bpuny
4 | Mhdqupbunt 0,15 1450 0,38
Qtpdwdklniuhy oipun
5 | thpthpwwnihnibpk- 0,06 40 0,028 2,54 2,87 (>12,9%)
puithg
6 | Mhdquptunnb 0,07 1450 0,38

NEUqupkunnak [png b wupnwwbhs skpunkpny Enwsbpu gquwn thphpugyulng obpdwdElniups skpuny

7 | Mdqupbkwnnh 0,15 1450 0,38
Qkpdwdklniuhs opwn

8 P nvap 2kp 0,07 120 0,038
thphpuggulmg

9 | Mhdqupkunt 0,07 1450 0,38

2,54

2,57
(>1%)

NDEdqupknnik pny b wwownmwwips pbpunbpny Enwpkpun yuwwn wkojpunwuuybph obpdwdblniups pkpuny

10 | Mbdqupbunnt 0,15 1450 0,38
Qtpuwuklniuhs sbpun

11 P mube 2bp 0,12 200 0,06 2,54 2,73 (>7%)
whinhinnwuuwnhg

12 | Mhdquplnnt 0,07 1450 0,38

Uhnhu pupjudp

13 | upudwplnnt 0,5 - - 2,54 1,1 (<57%)

NEdqupbnnik dpwokpu [png wunn

14 | Mhdqupbunnt 0,3 1450 0,38 2,54 0,95 (<63%)
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ned
&

Ul Gupuyupudws wpunuphl Enwokpun wunnkph Jupnigdwl hwdwp, w -Jupuyupudwsh
wkupp ngphg, p — Junuywpuidws wpupnindbwnphuynid, q - junuwwpudwsh wnkupp JEplhg:
1, 2 -qupuyupudwsh Juhwhibp 3 - hbdwibkp, 4 - okpdwdkniups uwykp, 5 -junpnyulfjun/np
munpy fuynghlp, 6 — hwpulhg gnijg nuggnpybkp, 7 - hwiphywlug qnyq nupgnpnbbp, 8 -juybp,
9, 10 -wagpkp, 11, 12- dunnkp, 13 - plunni,

14 -pEwnnik [now ungkp

£. Bpwth hwdwp wwhwbeyny gbpdwthnwtgdwt nhiwnpnipniip wuwwnbkph hwdwp juqunud £
2,54 2-°K/9wn [3]: Munbph obpdwwnblhjuljut gnigwuhoutnh Jipmnisnipiniup gnyg b wydk), np toqud
Enwotipn ywuwnbph hwyqupluypht okpdwthnjumgdwt nhdwnpnipnitubpp 1...12,9%-ny dké i ywhwueynn
otpdwithniwugdwt phiwnpmipinihg:

NMuunybpt wy] b «dhghuw swpdusph b dhwpbkpn ywhdqupbnnnth wuwnbtph ghypnid: Ypug hwy-
Jupluyhtt obpduhnwbgdwi nhdwugpnipnititpp thnpp bu ywhwieynnhg 57...63%-ny: dup sk ujunky,
nn Uhuptipn yhdqupknnuhg yuwnbpp whwnp E ntiktwt wntiuqt 91z hwunnipmnit, npytugh pudupupki
wwhwioyny obpdwthnjumbgdmt phdwnpnipitp: Glukng thphpwuynihnipbputh Gpupunb  swhw-
gnpsudwt npuljhg b yuwnh ghpdwthnwigdwt ghdwnpnipniuhg, tywnwwhwpdwp  hudwpgt) ptnplp
dhwdny] bpwobpnn wpuwphtt 28z hwuwnnipjudp wwwbpp (15z¢” Ypnn, 6ud ehpdwdblniuhy, 7ud
wuownwuiths okpntpny):
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TENJIOTEXHUYECKHE OCOBEHHOCTH MOHOJIMTHBIX HAPYKHBIX CTEH

B.A. Aranecsn, P.I'. AMoapuymsan
Hayuonanvnwlii ynusepcumem apxumexmypul U cmpoumenscmea Apmenuu

KiroueBnble cjioBa: onany61<a, NaKCThI, T‘peXCHOﬁHBIe MOHOJIMTHBIC CTCHBI, TCIIOU3O0JIAIIMOHHBIC IIUTEI, )KECTKUC U TuOKHe
CBA3U, HeM306CTOH, COIIPOTUBJICHUC TCIJIOIIEpEaAUC

AHHOTANWSA

BeisiBiicHa HEOOXOOUMOCTh B HApYXKHBIX TPEXCJIOHHBIX CTEHAX M I[OKa3aHa TPYJHOCTh WX BO3BEACHMUSL.
[Ipennoxena onanyOka Ui BO3BEICHHS TaKUX CTEH, YCTPAHSAIOIIAs BO3HUKIINE TPYAHOCTH MpH Bo3BeAeHuH. [y BeiOopa
Lenecoo0pa3HbIX, TPEXCIOMHBIX, MOHOIUTHBIX CTE€H NMPOBEACHO CpPaBHEHHE TEIUIOTEXHMUYECKUX IOKa3aTeled CTeH pa3HOH
TonuuHbl. CpaBHEHUE BBIIOJIHEHO TAaK)XKE MEXKAY OJHOCIOWHBIMH NEM300CTOHHBIMU CTEHAMH M KIIAJKOH «MHIHC». B
pe3yibTaTe, BBLICHWIIOCH, YTO PAacUYeTHOE CONPOTHBIICHHE TEIUIONEpelaynd TPEeXCIOHHbIX cTeH Ha 1...12,9% Oosbrie
TpeOyeMOro CONpPOTUBIICHHS TEILIONEPEIauHr, a ISl KIaIKH «MUAUC» TOMIIUHON B 50 cv U neM300€TOHHOM OJJHOCIONHOMN
cTeHs! TonuHoN B 30cm MeHblIe Tpedyemoro Ha 57...63%. bbuta npuHsTa TpexciioliHas 1eM300eTOHHas CTeHa TOJIIMHON
B 28cM, C HECYIMMHU U 3allIUTHBIMH CIIOSIMH U3 ITeM300eTOHa 1 c0eM 3 (HEeKTUBHON TEIIOM30IISIMN U3 TIEHOIOJINYPETaHa.
Orta cTeHa Jierkasi, BCIEACTBUE Yero ObLIM YMEHbBIICHBI CEHCMUYECKHE HarPY3KH.

THE THERMOTECHNICAL CHARACTERISTICS OF MONOLITH EXTERNAL WALLS

V.A. Atanesyan, R.G. Hambardzumyan
National University of Architecture and Construction of Armenia

Keywords: formwork, packages, three-layered monolith walls, thermal insulation slabs, rigid and flexible ties, pumice
concrete, thermal resistance

SUMMARY

The prerequisite of three-layered external walls and the difficulties for their construction is described. The
formwork of thermo technical indicators is introduced to erect such walls. For the choice of proper external wall
construction a comparison of external walls with various thickness is accomplished. Comparison is drawn also with walls
made of pumice concrete and “midis” masonry. The results reveal that the thermal resistance of three-layered walls is 1-
12,9% that is more than the required thermal resistance, whereas for 50cm “midis” walls and walls made of 30cm pumice
concrete the calculated thermal resistance is with 57-63% lower than the required value. Thus, the walls having 28cm total
thickness and consisting of two layers of pumice concrete (bearing and protecting) and the layer of thermal insulation made
of polyurethane foam are chosen. The wall is light, thus the affection of seismic loads on the building is reduced.
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251 691.168

NALPEFPLELALPUNLSELEGISULUSE (NES) fULNLLEPS8 USUSIUO
ZU4ELULSNREELP UNYUSNREBUULR KULUNUL2ZUSPL
UUDULSULESNLE TUSNPULNRESNRULL P ULTESNRE3UL LUUSUUULR

UL Zndubhywl, U9, 2hhuqupjui
Swpnuwpuwy bnntppul b phiwpupnippul Zuyuunulh wgguyhl hwduyuwpua

Pwlwh pwnbkp. phunnud, wnhbqhy hwybuiynmpetp, wudbwpunupbnny, fwtwwywphughtt Swslynype, epu-
hwglgnud, ninsnud, opujuyniinipinil, vwptwluwniinipnit

Mumdbwuppyus Fumplph bagihlnpnbkpbpunuyunnh (‘UES) punhnibbphg uunugywé hunfbjwiyniplph
wnfuynipyudp fwhuwwphughl wupuymwpbunih uyniinipniip oph wqpkgnipyul djundwdp:
8n1jg Fuinpyws, np Awbyguphughl wupwpnwpbnnbbbph Ququnid MVES-nwpuyh puhnbbbph
Apful Ypw, dEnun wwpnibwlng haykpulyniplp Gkpunking ' gquyh suhng pupbjuynid ki Gpubg®
oph wqpkgnipput hunndundp Guyni bnyepud hupwswhbpp opuhwgbgnidp, nipsnudp,
opwluyniinipinilp I vwplwluyniinipingap:

Swiwwwphuyht wudwpunupbnntubph’ oph  wqpigmpjut  tjuundwdp YJuyniunipniup pputg
Juplnpugnytt hwnlimpiniuubkphg E Qpujuniimpjudp  qquih swihnd wuwydwbwdnpus b fwbwyw-
phuyht Swslynyplutph swhwgnpswljwt hwnnipniuubpp b Epjupulgnipniup: Uklpwtthjulwt phntiu-
odnippniuubkph, oph U wy gnpénuibph wgqpbgnipjudp wudwpnmupbnnth puypuynid pupwtnid £ «phwunnid-
hwupuyhtt pununphsutpy pudutidut vwhdwinud: Cwhwgnpswljut hwnlnipnitutph pupdpugdu hhdtw-
huugph  nsdwt  fwtwwwphp dwgbph pwdwitdwt tyyws vwhdwind pununppsubph  swunuydw
pupbjuynid E: dpwbt hhdbwwind hwubnid B, tkpunting phunidh juquh dbe dwljbplinipuwljnhy
ymptp (UUL) [1], wnhuh bnupbph ngkymyttpn kphghuh (qhdhy pimyph ki UKL ungkymyitpt hpkig
pubnuyhtt dwubpny wdmp YEpwny unppynd B hwbpuyhtt pununphsutph dwlbplinyphtt (wn pynud
ptUnunppynid L, histh wywhnynid £ whopquwljut iyniph htnn wnwdl] wdnip juw): UUL-h dniklnih
opquitwjwt dwup Ynnuunpnpynmid £ nyh phunnd b Uks pbwdwlignipinit niih tpw tjundwdp:

PJupydusp Jyuynid £ wytt dwupl, np wupwpunmupbnnuubph wppynibwdtn hwdbjuiynipbpp wkwp b
thunpdtt Gpynhdh  punyph Wniptph owppnid: Upmwhuh wojuwunwbpubptt nibkth  puduljub  Eplup
wuwwndnipnib [2], vwuyt we wjuop, stuyws onpwihbih hweonnmipniutitpnht, phunudubph wpyniawdtn
tpynhup  (wphbqhd) hubjuiympbph  dowlnudp  pupbyudyuws  swhwgnpswlumb  hwnlnipmbtkpny,
wudpwnupbnnibph wpnunpmput wpphwlwi hhdtwhinhpubphg k:

Utp Ynnuhg dpwmlqus Eu phunidh dh pupp wnhtqhy hwdbkjwiyniptp, npnup phy pwtwlnipniuubpny
(Uhtsh 2quiiqy].%) qquiph swrthny pupbjudmd kb phnmdh swhwgnpswlwi hunympnibbtpp pupdpubnad k
thuthigdwt okpdwumhgup, Jupdpmpiniup b pupbjudynd b ownjuunudp pupk ymiph htwn [3,4]: Uy
hwybjuiyniptpp MES-h dwubwlh hhgpnjhqh wpquuppbbph dbnunquijut wswhguybtp o bpluph,
wnudhthnidh b uyghnidh ojhgntphikugihnjnbpidunwjmnttn [3]:

Utp Ynnuhg dpwlqus wnhtqhy hwdbjwiyniptph wpynitwdbn wqpbgnipyniip phuinidh hwnln-
pintututph Jpw Yubjunpnonid £ iputlg ogrnugnpénidp smbtwywuphuyht swsynyputph wudpwjnuptnnuibnh
Juqunid’ npuybu wlnpy punqunphsitp:

Unyt wpuwwnwtiph tyyunwljt £ hbnwgnunt) fwbtwyuphughtt wudwpunwpbnntubph juyniimpiniup
oph wqntgmpyul  Gjwundwdp, nph  hhdbwlwb  pimpwgpbpt ko gpwhwgkgnudp, mnsnudp,  gpw-
Juyniunipynibip:
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A nbuwlh uhn dwipwhwinhly wudupnupbnnbibph tjundwdp ywhwieitphg kjiknyg [5] hubpwjhl
wniph (judh) wubhlubph wowdbjugnyt swht pignibdnud £ 15424

Puquunh dwbpwugnudng b dwnnidng unwugus judh b wjwgh hwnlnipmibubpp npopdmd Bu
hwuwdwyu I'OCT 8269.1-97 [6] L TOCT 8735-88 [7] wuwhwugukph:

Uohiwnwmbpnid oqunugnpéyws b Ypwpwpuyhtt hwipuyhtt thnoh, npp unnwgqws b 5 dwd wnuny
wnpwytpunhtp jwpnpunnp quguynp wpugnd b wyjunthtnb dwunbng wyu:

ugh, wjwugh b hwipuyht thnpnt suhwdwubph Juqubpp pipduws G uly. 1-3-nud:

60 -

55 A
50 A
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S 30
g
= 25
g
g 20 4
VE 15 A
57 10 4
S |
e
0 - . . . . [ | . -_'_—_|
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o N > v NG N
Quhwdwu, v/
Ul 1: Fuquyunk judh sunpunfuukpp
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< 40 A
T 35 1
E
8. 30 -
S 25 A
g
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g" 15 .
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2 10 A
=
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Quhwdwu, i/

Ul 2: Ujwgh sunhunfmukpp
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NMuwpniuwynipnil, qutqy.%
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Quthwdwu, i/

Uly. 3: Zwlipuyhl thnont sunpunfwubpp

Npuybu thnpdwpupuui-unnighs puqunpnipmit’ pigmidws b A wkuwhh (uhn) wwp wubwjnw-
phnntih punqunpmpgniip, npntn epnigws hwipught ympkph uninuwght ywpn bwneniip juqind £
¢ puquunh fupg (5...1541) -50%,
o dwlpwgws puquunp wqugq (0,14 .5 /i) - 44%,
e hwlpuyht thnoh - 6%:
Lunuubiph wunpuwundwl, opwhwghgdwi, mnsgdwt b wupwjnmuwplnnuh gpwhwglgus udnipubiph
ubnUuwt wupnipjut vwhdwith npnonidubpp juwnwpyt) Eu pun TOCT 12801-98 [8]:
Onpdwpupuljub hinwgnunipniabph wpyniupubpp npdus L uly. 4-6 -nud:
Ul 4-7 —nud’
1 - phinnd’ wpwig hun]bjwiyniph,
2 - phumid’ 1,5quitiqy.% kpljup wwpnibwlng hwykjubynpend,
3 — phumd’ 1,5quitiqy.% wpnwhthnd wupnibwlnn hwdbjuiynipendy,
4 —phnmd’ 1,5quiq].% Quighnid wupnibwlng hudbjubynipny:
Ul. 4-6 -nid mpdws thnpdupupuwlut hbnwgnunipniaubph wpymipubpp Jiuynud Bu wyt dwuht, np
MES wnwpwjh pwhnuubphg uvnwgyus dbnwn wywpnibwlnng wnhbqhy hwdbuiynipbph  thpuenudp
wubwnupbinnbughtt prunimpnikph Juqunid hwhgbginud E &wbwuyywphwghl wupwynupbnnih’ oph wqnb-
gnipjull tjundwdp hwnlnipniuiibph bujut hnthnjumpjui: Cun npnud, dbp Ynnuihg dowljqus dhwnwy
wupniwlnn wnhtqhy hudbuiyniptpp, pun wpymbwybnmput wdh, htnbju) hbppulwimppudp b
Enyup-wpnidhthnud-juyghnid: dw hwpwpkpulgymd t phunidp hwnljmpinitubph thnthnpumipniuutph
htwn' phinnudht wyn, hun]bjuiympbpi wykjugubihu (3, 4]:
Yunwpws hnpdwupupulub hbnwgqnunipmnibubph Jepnisnipniunp poyp £ nwhu bgpujugub.

- MES nmwpwjh puthnuubph hhdwt Jpu dowljyus wnhtqhy hwykjuiymptpt buybu biquqbkgunud Bu
wudwpnnupbnnth gpwhwgkgnidp b ningnidp. wudwjnupbnnind dbhwthnpyws phunudh 5,5%
wupnitwnipjut phypnid wpwyt] wpynituybn juighnidwlut hwbjuiynipt wywhnynud k
opwhughguwt iwgnid 21,7%-n], mosuwl' 53,8%-n1,

- uwduwpunupbnnth gpwhwgbkgué tdnpubph ubnddwb wdpnipjub wowybkjugnyt wwhdwip,
Juwpdws phundh  pwbwlmpinithg, dowldws wnhbqhy hwdbjwiynipbpt  wbjugubihu
nbknuowpdynid k phuinudh 6,5quiq]% -hg dhish 5,5quiiqy.%: Clur npnid, juyghnidwljub wnhtqhy
hukutynipt wwywhnynd E wipnipput wykjugnid 44,12%-n4:
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Ul. 4 Qnuhwgbgnidp ' Juwpifus phinnidh pubalnipiniihg
b dunhnpups hunfbjuiyniph pliniyphg

0.4 - 1

|

|
/
//

o

(o]

1
O N

U T T T
5 5.5 6 6.5 7
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Ul 5: Mipsnudp ' Juwjuywé phuinidh pulnulnieniapg
U dunhnpups hunfbjuiyniph pliniyphg

Swtwwywphuyhtt wudpwpunuptnntubph wdkiwuwpbnp pumpwgptphg b tpwig vwnbwluniinpyniip:
Lowtwthnju ohpdwunhfwbbpp b unppwé juntwynipjutt popinugnudp tyuwunnd Eo hwipught punw-
nnhsubph dwuthlubkph dwibplinyphg phunwdh shpunnuquundwip, husp Jipehtt hwoyny hwinbu b quihu
npytu wudwnuwhtt Fwbtwyuphughtt swsynypubph Juyududjtn stpugdwut Wunmdwn: Lwtwywuphught
swolnyph Wymph pupuymdt uluynd E qlluwynpuybu, wmwpwplnype dbwgkph  «phnnud-hwtpuyght
pununphyy pudwidwh uwhdwihg: Uubwjnwpbnniught jpwntnipph gpunuluyniimipymitp npnpgby £
hwdwduyh [9], Juwnwpbn] -17°Gmd «uwnkgnid-hujkgniu» 25 ghlpkp, b npnobym] thnpdwpynudikph
Eupwplynn uinwbnupun tdnpubph wdpnipyut vwhdwip:
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Phuinudh pubwlnipinil, qutigy.%

Ul 6: Spuhwgbgus lnipbbph ukndiwl wdpnippul vwhdwin ' Jupnfus
phuinidp pulnulnieiniihg b dunhnfups hunjkjuiyniph pinyphg

Onpdwpupuljut hbmwgnuinipmniatbph wpynibpubpp npus Gu vy, 7-nud:

6,
g 55
=
<
2 4 N
e 5 4 3
2, ) 2
&8 4
S
£ 45 -
=
E
= 4
= 1
E ”/’—.’/__./0\’
5 4
3,5 T T T 1

5 5,5 6 6,5 7

L

Phuinudh pubtulnipinil, quigy.%

Ul 7: -17°C pkplwumnpdwinid 25ghly «uwnkgnid-huykgnidy junnwpkinig hkun
ubnudwi wipnipyul vwhdwip * jupnjué phunidh pulalniyentihg

I diunhnpups hufbjpulyniph pinyphg

Ujuyhuny, dtp nnuhg junupdus hbnwugninnipmnititiph wpnyyniupubpp Juynid b dwbwwyuphuwght
wubwnupbinntbph phinmdbph tnp, pupdp wpynia]bn wghbqhy hu]buiynpbph vnugdw phugu-
Junnud dpwlnudutiph pupdp hinwuupubph dwuht: Uyn augph jnusnidt niuh hywbu phuywhywwlw
(MES wiwpwjh puthnbibph Ykpuoquiugnpsnid), wyiygbu b nkthjuljut tywtulmpmi’ pupbjudmd ko
wudpwnuptinnibph swhwgnpswljui hwinlnipniuttpn:
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YCTOMYUBOCTD K BO3JEACTBUIO BOJbI JOPOKHOI'O AC®AJTBTOBETOHA C JOBABKAMM,
MOJYYEHHBIMHU U3 OTXOJ0B NOJIUITUJEHIJINKOJBTEPE®TAJIATA (IIJT)
A.P.OBcensin, H.B.Unaunrapsin
Hayuonanvhbwiil ynusepcumen apxumexkmypul u Cmpoumenibcmea Apmenuu

KuaroueBrble cioBa: OUTyM, aare3nOHHbIE 100aBKH, acharbToOSTOH, JOPOKHOE ITOKPHITHE, BOJOHACHIILICHNE, HA0yXaHHe,
BOJOCTOHKOCTH, MOPO30CTOUKOCTD

AHHOTAIUA

HccnenoBana yCTOMIMBOCTD K BO3/ACHCTBUIO BOJIBI IOPOIKHOTO achaabTo0eTOHa, IPU BBEACHUH B €T0 COCTAB
aJIre3UOHHBIX 100aBOK, IIOIYy4eHHBIX U3 0TX010B II9T-a. IToka3aHo, 4TO BBEJEHHUE B COCTAB JOPOXKHBIX ac(haibTOOETOHOB
MeTaIoCoAep KaIIUX 100aBOK, ITOTydeHHBIX 13 0TX010B [19T — a, 3HAUNTETBHO yIydIIaeT UX BOAOCTONKHE MapaMeTphL:
BOJIOHACHIIICHIE, HA0yXaHHe, BOJOCTONKOCTh U MOPO30CTOHKOCTB.

WATER STABILITY TOWARDS ROAD ASPHALT IN THE PRESENCE OF ADDITIVES OBTAINED FROM
POLYETILENGLIKOLTEREFTALAT (PET) WASTE
A.R. Hovsepyan, N.V. Chilingaryan
National University of Architecture and Construction of Armenia

Keywords: bitumen, adhesive additives, asphalt concrete, road cover, water saturation, soaking, water resistance, frost
resistance

SUMMARY

Stability problem of road asphalt towards water impact is studied. Asphalt is enhanced with adhesive additives
obtained from polyethilenglikoltereftalat waste.

If has been shown that the basic operational characteristics of road asphalt with the introduction of metal based
additives from polyethilenglikoltereftalat waste decreases water saturation and soaking considerably increasing
waterproofness and frost resistance of asphalt concretes.
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YAK 691.32:62-758.3
CO3JAHHUE BBICOKOIIPOYHBIX U BE3OITACHBIX BETOHOB

C.K. I'ykacsan

Hayuonanonuiii ynusepcumem apxumexmypuvl u cmpoumenscmea Apmenuu

KuroueBble ciioBa: adporuapoaAnHaMuKa, paIuOHYKINI, IECOK, 3€PHO, 3aIIOJITHUTECIIb, MOACPHU3AIUA

B npoyecce nposedenus s5kcnepumMeHmanbHblxX UCCIe008aHUL A2POSUOPOOUHAMUYECKO20 0002AUWeHUsL PAZIUYHBIX
MAMEPUAos 6bINOIHANUCS MUHEPALOZUYECKUN, XUMUYECKUT, 2AMMA-CReKMPOMEMPULECKUL U SDAHYIOMEMPUTeCKUll
ananusvl. B pezynomame npusedeHnvix Uccie008aHUl YCMAHOGIEHO, YMo HO8Asl MEXHOI02UsL NO360ISIeM NOLYYAMb
yucmole u 0co60 uucmoie, 0OHOPOOHbBLE N0 NPOYHOCTIU U KILACCUPUYUPOBAHHBIE C MATBIM COOCPIHCAHUECM
PAOUOHYKAUAO8 HACMUYbL U 3ePHA 3anoaHumenell 0 OemoHos.

Jlnst Bo3BeeHHUS COBPEMEHHBIX 3aHUH U COOpPYXEHHH HEOOXOAUMBI OETOHHBIE M KelIe300eTOHHbIE KOHCTPYKIUH
BBICOKOM Ha/Ie)KHOCTH, B TOM YHUCIIE JOITOBEUHbIE, MOPO30CTOMKHUE, CEHCMOCTOIKYE, a TAKKE PaJAUallUOHHO Oe30IacHbIE.
3a mociielHUEe TOABl NPOM3OIIEN PEerpecc B KauecTBE M3TOTOBJICHUS W IPHMEHEHUs OeTOHa U jkele300eToHa B
cTpoutenbeTBe. [109TOMy, Kak MOKa3bIBaeT MPAKTHKA, YUACTHINCH CIIydau MPEXIeBPEMEHHbIX fedopMariuil 1 paspyIieHui
KaK KOHCTPYKIIH, TaKk U 3JaHUMN, COOPYKEHHI.

OpnHa U3 IIaBHBIX NPUYMH HU3KOH NIPOYHOCTH, AOJITOBEUYHOCTH 3[aHUH, COOPYKEHUI U KOHCTPYKLHUH - IPUMEHEHHE
0eToHa U XKeNe300€TOHa HU3KOIO KauecTBa.

B Hactosimee Bpemsi OTCYTCTBYET MIOJDKHBIM MOONEpAIIOHHBIH KOHTPOJb, B TOM YHCIE paIWallOHHBIN, 3a
KaueCTBOM H3TOTOBJICHMS U3AENUM M BO3BEICHUM KOHCTPYKIMH M3 OETOHA M KeJIe300€TOHA IO BCEH TEeXHOJIOIMYECKOH
LIETIOYKE - OT KaphepoB JOObIYM 3arogHUTENel Ui OETOHOB O BBOJA OOBEKTOB B 3KCILTyaTaluo. boiee Toro, npoaHa-
JIN3UPOBAB IOJIOKCHUE C KAYCCTBOM B CTPOUTEIILCTBE, MOKHO OTMETHUTD, UTO TCXHOJIOTUH U3TOTOBJICHUA 66TOHOB Ha 3aBO-
Jlax ¥ BBITIOJHEHHU OETOHHBIX paOOT Ha CTPOUTENBHBIX IJIOMIAAKAX JaBHO ycTapenu [1].

W3BecTHO, YTO NMPUHIMIHAIBHOE yIydlleHHe KadecTBa OETOHOB W KOHCTPYKIMH N3 HHUX CBS3aHO MPEXKAE BCETO C
IIPUMEHEHHEM BBICOKOKAUECTBEHHBIX 3alONHUTENEH - Mecka U IeOHs, HMONHOI MojaepHM3aluell CylecTByIOLed TeXHO-
JIOTHY M3TOTOBJICHNSI OETOHOB M KeNe300eTOHA Ha 3aBOJaX-U3rOTOBUTEIISIX, KAYECTBEHHBIM BBIIIOJIHEHHEM OETOHHBIX paboT
HETIOCPEACTBEHHO Ha CTPOUTENBbHBIX IIOIAIKAX.

CeroyiHs, KaKk MMOKa3bIBaeT NMPAKTUKA U IIPOBEJICHHBIE MCCIICIOBAHNUS, HA MPEIIPHUATHS CTPOUNHIYCTPUN U CTPOUKHU
3alOJIHUTENH Ul OETOHOB, TJIaBHBIM OOpa3oM CTPOMTENbHBIE IIECKH, MOCTYMAIOT C KaphepoB M APOOMIBHO-COPTH-
POBOYHBIX 3aBOJOB C HENOIYCTUMBIMU OTKIOHEHHAMH OT TpeboaHuii 'OCTOB 1o IpaHylIOMETPUYECKOMY COCTaBY,
MIPOYHOCTH, OJIHOPOJAHOCTH U COJEP)KAaHUIO Pa3IMYHBIX NPUMECEH, B TOM YHCIIe HAINYUIO PaHOHYKIHIOB, 0COOEHHO IS
KepaM3UTOOeTOHOB Taom. 1.

Tabauna 1
CpenHecraTucTH4ecKUe JaHHbIE 0 KaUecTBe 3aM0JTHHTe el (ecka U me0Hs ), IpUMeHsieMbIX HA
50 GeToHHBIX M pacTBOPHBIX 3aBoAax Poccun

ConepxxaHue
cnabbIX 3epeH, %

CogepixaHue 3epeH

3anbLIEHHOCTD, % .,
Ipyrux Gppakuui, %

3anoJHUTENH
o (axTuue-
rocTy I no 'OCTy |paxtuueckoe| mo 'OCTy | dakruueckoe

ITecok

. 5 * 2 4.4 5 7,2
pacTBOpHBIii
Tlecox } 5 * 2 3,9 5 17,1
OETOHHBII
lebens 5 8 2 3,8 5 18,6

s

ITprnmMeuanue®. YcTaHOBIEHO, YTO ONpelelieHHe BEIMYHMHBI CIAa0BIX 3€peH B CTPOMUTEIBHBIX IECKax Ha 3aBOJAX-
M3rOTOBUTENAX IIPAKTUUECKU He BefeTcs. Cae0BaTebHO, B CTPOUTENLCTBE, 110 CYILIECTBY, UMEET MECTO MacCOBBII BBIITYCK
He0OpOKaueCcTBEHHBIX OETOHOB, a TAK)KE PaCTBOPOB M KOHCTPYKLHI U3 HUX, YTO JeNlaeT OCOOEHHO aKTyaJbHOH MpodieMy
CO3JaHMS U OCBOCHUSI BBICOKO3(()EKTUBHBIX TEXHOIOTUI 00OralleHus] U paJuopeabINTalMy 3al0JIHUTEeNeH KaK OCHOBBI
JUTSL TIOJTyYeHVSI BEICOKOHAIEKHBIX U paIMAIlMOHHO Oe30TacHbIX OEeTOHOB [2].
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PazpaboTaHa NpUHLIUNUAIBHO HOBAs TEXHOIOTHS « ASPOrHIpoAUHAMUYECKOE 000rallleHUe MaTepUaIoBy.

B mporecce npoBeneHNs SKCIEPUMEHTANBHBIX HCCIEIOBAHNH adpOrHAPOINHAMUIECKOTO 00OTalIeHN PA3IHIHBIX
MaTepUasioB BBINOJIHINCh MUHEPAIOIMYECKUH, XMMHUYECKHH, IaMMa-CIIEKTPOMETPUYECKUI M IpaHyJIOMETPUYECKHH
aHaJIU3BI.

B TexHonoruueckux mpenenax a’dporuApOAMHAMHYECKOrO OOOralleHMsI MPH CKOPOCTHBIX NMOTOKaX U MOIX ¢u-
3MYECKUX BO3JIEUCTBUM (yIapHBIX, SIEKTPUUECKUX, YIIbTPA3BYKOBBIX, TEIUIOBBIX M T. J.) YACTHIBI M 3€pHA 3aIlOJHUTENEH
OETOHOB OYHMIIAIOTCS, CYIIATCS, SIEKTPONU3YIOTCS, PACKANBIBAIOTCA, NITH(YIOTCA, M3MENbYAlOTCA M CEMapupyITCs IO
¢bpakuusim [2, 3].

B pesynbrare NpoOBECHHBIX HCCIIEN0BAHUN YCTAHOBJIECHO, YTO HOBAs TEXHOJOTHUS IO3BOJISET HOJY4YaTh YMCTHIE U
0c000 4UCThIE, OJHOPOAHBIE 110 IPOYHOCTU U KIACCHU(ULUUPOBAHHBIE C MaJbIM COIEPIKAHUEM PAJUOHYKIMIOB 4aCTULIBI U
3epHa 3armojHHUTeNell st 6eToHOB. Kpome 3TOro, ¢ MOMONIBIO a’pOTHAPOAHHAMHYECKOTO OOOTANIEHMS MOXKHO HFMETh
paZnallMOHHO YUCThIE MaTEpHabl, HAIPUMED CTPOUTEIbHbIE Necku. HekoTopble pe3yabTaThl UCCIEJOBaHUS IPHBEICHBI B
mabn. 2. T0 co3aeT pealbHble yCIOBUS NI HONY4YEHHUs BbICOKOKAUECTBEHHBIX U PaJUAllMOHHO O€30IaCHBIX OSTOHOB U
pacTtBopoB [4-6].

Ta6auna 2
Pe3ybTaThl raMMa-CHEKTPOMETPHYECKOr0 AHAIN32 CTPOUTE/ILHBIX NIECKOB [0 U I10CJIe PaHopeaduInTaAl K
B peskuMe a’po, bx/kr

MecToposieHus HckyccTBeHHbIN IIpupoaHble pagHOHYKIH/bI
CTPOUTEIBHBIX IIECKOB pazmmviymym Kanuii-40 paauii-226 TOpHiA-232 Pernon
nesui-137
1. Ucxomnble cTpOUTENbHBIE IECKH
ITorpecosckoe 4 344 13 14 Kanyxckas o0u1.
MuxaiinoBckoe 4 34 5 7 Kypcxkas o611
Amnxepo-CyxeHckoe 4 65 7 10 KemepoBsckast 0011
1I. AsporuapoguHaMU4ecKy paaropeadINTHPOBAHHBIC CTPOUTEIBHBIC TECKH

Tlorpecosckoe 1 280 7 9 Kamnysxckas 0611
MuxaiinoBckoe 4 10 2 1 Kypckast 0611
Amxepo-CymxeHckoe 2 0 3 4 Kemeposckas 001

AnHanu3 U3BECTHBIX M BBIITOJHEHHBIX HCCHGZ[OBB,HPII’I IMO3BOJISICT CACJIAaTh CJICAYIOINE OCHOBHBIC BBIBOJBI:

® HECMOTPSI Ha BBE/ICHHBIC B ICHCTBUE 3aKOHOAATEIbHBIE U HOPMAaTHBHBIEC aKThI, M UX CTPYKTYpPHbIE HOAPA3IeICHHS
CaMOYCTPaHWINCh OT YIPAaBJIECHHUsS KaueCTBOM, KOHTpOJISI KayecTBa U O€30MaCHOCTU INPH M3TOTOBJICHHUH, U NMPUMEHEHUH
0eToHa KaK OCHOBHOT'O MaTepuralia B CTPOUTENLCTBE;

® a3pOrUApOJMHAMHYECKOEe 00OTallleHHE 3aloHUTeNel Uit OeTOHOB (Iecka M IMIeOHs) CO3/1aeT OCHOBY IOJIyYCHHUS
BBICOKOHA/ICXKHBIX, B TOM YHCIIE JOITOBEYHBIX, MOPO3OCTOHKHX, 0c000 mpouHbIx OeTtoHoB (Mapku 1000...1500 Ha psaoBhIx
LIEMEHTAaX) C HU3KOW PaIi0aKTUBHOCTHIO;

® HOBBIE BO3MOKHOCTH OTKPBIBAET MCIOJIb30BAaHNE 0OOTAlIEHHBIX CTPOUTENBHBIX MIECKOB ISl OETOHOB M PacTBOPOB
C HOBBIMH U 3aJaHHBIMH CBOMCTBAMH - YHCTBIX H OCO6O YHUCTBIX, MPOYHBIX H OCO6O MPOYHBIX, XUMHUYECCKH-, TEPMO- U
paIuanOHHO-YHUCTHIX, CTOHKHX;

® JI0CJIC 06OFaH_[CHI/I$I KBapUEBLIC IICCKU, HAIPpUMEpP, I CTCKOJIbHBIX, JIMTEHHBIX | HO,Z[O6HI>IX IMpOU3BOACTB,
CTAHOBSITCSI YHCTHIMH U 0COOO YHCTBIMH, KJIACCH()UIIMPOBaHHBIMK KBapIEBBIMH MECKAMU C YMEHBIICHHBIM COAEPKaHHEM
OKCHZIOB JKeje3a, alIOMHUHHUS W PAJHOHYKIWAOB, NMPHUYEM 3€pHa KBapla NpHOOPETAalOT MOJIMPOBAHHYI, XUMHYECKH
aKTHBHYIO TOBEPXHOCTh U 3aJ[aHHYIO ()OPMY OKaTaHHOCTH, IPEUMYILECTBEHHO IIapOBYIO;

® IPOTHAPOANHAMUYECKOE 00OTAIEHNE 1aeT BO3MOYKHOCTD PaTopeadUINTHPOBATh Pl JUCHIEPCHBIX TOPHBIX TTOPOX H
OCTOHOB U3 HUX;

® [IPUMCHCHHUEC TCXHOJIOTMU as3pOruapoaAuHaMHUICCKOIO O6OFaIJ.[CHI/ISI Ha 3aBOJAaX-HU3rOTOBUTCIIAX ITIO3BOJIACT. ITOBBICUTH
TIPOHU3BOUTENEHOCTH OSTOHHO-PACTBOPHBIX 3aBOJIOB U ITYKAaTYPHBIX paboT Ha cTpoiikax Ha 5...10 %, cOkpaTuTh pacXox neMeHTa
Ha 3aBojax-m3rotoBuresix Ha 10..15 %, S5KOHOMHTH TOIUIMBHO-3HEPreTHYECKUE PECYPCHl, YBEMYHTH MPOYHOCTH OSTOHOB M
pactBopoB B cpenHeM Ha 15..30 % u Gonee, OBBICHTh HAJIGKHOCTh, B TOM YHCJIE PEMOHTHOCIIOCOOHOCTh, TEXHOJIOIHYECKOTO
000pyOBaHMS (CMECUTEIIEeH, TO3NPOBOYHBIX YCTPOHUCTB, aBTOOCTOHOCMECHTENEH H T. 11.);

e HeoOXOMMa MPUHIMNNATIFHAS MOJIEPHH3AIMST TEXHOJIOTHH CYLIECTBYIOLINX CTAllMOHAPHBIX M IIEPEIBUKHBIX OETOHHO-
PacTBOPHBIX 3aBOJIOB HA OCHOBE adPOTHAPOIMHAMIYECKOT0 00OTAIEHHNS 3alIOTHUTEINEH.

Ha ocHoBanuun TNIPOBCACHHBIX pa60T JUIST TTIPAKTUYCCKUX uenei/i npeajaratoTcsa MNpUHUUINAIBHO HOBBIC, BBICOKO-
s¢dexTHBHBIE, MHOTO(QYHKIHOHAIBHbIE M KOHKYPEHTOCIOCOOHBIE a3POTHUIPOJHHAMUYECKAE YCTAHOBKHA W KOMIUIEKCHI
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(ouncTHTENH, TeIUOCYIIMIKY, CENapaToOphl, A€3UHTETPATOPbL, PAAUOPEAOUIUTATOPB! U Ap.) Ul 00OTallleHUs] pa3IHYHbIX
JVCIIEPCHBIX MaTepPHaAJIOB ¥ TOPHBIX OO/ (TIOPOIIKH, IECKH, IIEOHHU U T. 1.). DTH yCTAHOBKU M KOMIUIEKCH B OJI0YHO-MO-
JyJIbHOM HCIIOJHCHUM MOTYT HAalTH IIMPOKOE NPHMEHEHHE KaK Ha Kapbepax, TaKk M Ha 3aBOJAaX-U3TOTOBHUTEIX,
IIPOMBIIUIEHHBIX NPEIIPUATUAX U CTPOUKAX.

Takum o0pa3oMm, B HAcToOsIee BpeMsl BO3ZHHMKJIA OCTpas HEOOXOAMMOCTb NPHUHIUIMAILHO YCOBEPLIEHCTBOBAThH
TEXHOJIOTUIO U3TOTOBJICHUS U IPUMEHEHUS OETOHOB B CTPOUTEILCTBE.

FULQALTUNRC BY ULSYULS AEBSNULED USUSNRU
U.d. Tntjuuywi
Kwpnuwpuy bnnipyul b phliupupnippul Zujuunuih wgquyhl hwduyuwpul

Pwlwh punbkp. whpnhhnpnphtwdhlw, pwnhnuniyhy, wwgq, hwnhy, 1ghs, wpphwwiwgnid

uvuenNenNru
Ppujubiugyl) tu hwipwpwbwljub, phthwliul, quidw-uybiupndbnpuhtt @ hwnhjusuwhwlub
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CREATION OF HIGH-STRENGTH AND SECURE CONCRETES
S.J. Gukasyan
National University of Architecture and Construction of Armenia

Keywords: aero hydrodynamics, radio nuclides, sand, grains, placeholder, modernization

SUMMARY

For the experimental research of aero-hydrodynamic enrichment of different materials mineralogical, chemical,
gamma spectrometric and grain measuring analyses were performed. The result of research determined that the new
technology allows obtaining concretes which were clean, highly purified, and homogeneous by strength enhanced by less
radionuclide particles and grain aggregates.
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PEHTTEHOUHTEP®EPOMETPUUYECKUI METO/I UCCJEJTOBAHUA
PAJIMAITAOHHBIX MUKPOHATIPSIZKEHA B MOHOKPUCTAJLJIAX

K.B. Anymsan, T.C. Muanakanss, T.0. JiipaMaxsan
Epesanckuii cocyoapcmeennuiii ynusepcumem

KuaroueBnble ciioBa: OJICKTPOHHOEC 06nyquI/Ie, paaualiuOHHBIC MUKPOHAIIPAXKCHUA, MAATHUKOBBIC ITOJIOCHL

DKcnepumenmanso peanu3o8an peHmeHounmeppepomMempueckull Memoo oOHapyiceHs U UCC1e008anusa “paouayuonnvix”
MUKDPOHANPANCEHUT, 8 3A8UCUMOCIU OM 003bl NPOHUKHOBEHUS! INEKMPOHHO20 00YHeHUsl, C
UCNOIL308AHUEM O8YXKPUCATLHO20 UHMeEPDEPOMempa, u3eomogIeHHO20 U3 COBEPULEHHO20 MOHOKPUCTNALIA KPEMHUS C
ompasicarowumu naockocmamu (110). Ilo cmewenusm Masmuukogbix NOIOC Onpedeiensl OmHOCUmenbHble oehopmayuil, 8
3a8UCUMOCTU OM 003bl 00IYUEHUs ObICMPLIMU DNeKMPOHamu dHepaueti 6 M>B.

B panHee BBIIONHEHHBIX HaMH pa0OTax ObUIM MCCIIENOBAHBI OCTATOYHBIE HAINPSHKEHHS B KPEMHHEBOM KPHCTaiIe
BCJIC/ICTBUE €€ OOJIy4eHHs OBICTPBIMH AIICKTPOHAMH BJIOJIb KpHCcTaJuinyeckoro HarpasieHus [111] (puc.l). beuio ormeueHo,
YTO B 3TOM CJIydae IEKTPOHHOE OOJydeHHe NPUBOJAUT K HAKOIJICHUIO 0O0pa30BaBIIMXCS paJMalluOHHBIX Ae(EKTOB, KOTOPOE
NPUBOJHUT K YaCTUYHOW amop(u3alMu KpHCTaLia. DTUM OOBSCHAIKNCH CMEUICHUS MasTHHKOBBIX mosioc (MII), momy4eHHbIX
npyd  JUGPaKIMUd PEHTTCHOBCKUX Jyded OT ABYXKpUCTaNbHOHW cHcTeMbl. A B [1] JKCHEpHMEHTANIBHO peann3oBaH
PEHTTCHONHTEPHEPOMETPHUYECKUI METOJl MCCIEAOBAHHS PAIUANMOHHBIX TOYCYHBIX AE(EKTOB, B 3aBUCUMOCTH OT IO3BI H
rIIyOMHBl TIPOHUKHOBEHMS 3JIEKTPOHHOIO OOJy4eHHUs, C HCIOJb-
30BaHMEM TPEXKPUCTAIBHOTO HHTepdepoMeTpa, H3TOTOBICHHOIO U3 N
COBEPIIEHHOTO  MOHOKpPHCTalZIla  KPEMHHUSI C  OTPaXaroIUMU

X
1 \
XN \
_ W I
wiockocTsaMU (110). OpHaKo clieyeT OTMETHTh, YTO TaKHe HCCIie- T
|

AR

N

\

<

JOBaHUs B 00J1aCTU AUHAMUYECKOTO PAcCEesIHU PEHTTEHOBCKUX JIydel B
OOMy4eHHBIX KPUCTAIaX IPOBEJCHBl HENOCTATOYHO  JETANbHO. 2 5
ITosToMy pa3pa®oTka YyBCTBUTEIBHBIX METOIOB SKCIIEPUMEHTAIBHOIO
HCCIICIOBAHUS JIOKAJIBHBIX MHKPOHAIPSDKEHUI TOUYEUYHBIX JIe(EKTOB,
BO3HUKAIOUIUX 0] AeHCTBUEM paJualiy B KpUCTaIaxX (B TOM 4YHUCIE U N

,_____-____
g

1
B MOJUKPHCTAIMIECKIX MaTepHajax) OUYeHb aKTyallbHa. N : —N" [111]
JlanHas paboTa OTHOCUTCS K MCCICAOBAaHMAM “‘paJiMallMOHHBIX” D
MUKpOHAIPSDKEHAHT B  MOHOKpHCTa/UIaX KPEMHHS, OOYCIOBICHHBIX \
BO3JICHCTBHEM  DJCKTPOHHOTO  OOJiyyeHHs.  37ech  NPUMEHEH —
PEHTTeHOMHTEP(HEPOMETPHUECKUI METOJl MAasTHUKOBBIX Iojoc. B 3 [110]
KadyecTBe pabouero obOpasma CIyXuia ABYXKPHCTaJdbHas MOHOJIHMTHAsS
cHCTeMa KIMH-IUIOCKONIapauIeIbHbINA KpUcTal. TpyJHOCTh HACTOSILETrO

v

Puc. 1. Cxema 3KcnepuMeHTa:
1 - kpucmanauueckuii obpaszey,

HCCJICAOBAHMA CBA3aHa C TEM, YTO IIPHU MaJIbIX J03axX 06Hy‘I€HI/I}I, YTOOBI 2. C@uHMOGblZZ Kaprac

9KCIIEPUMEHTAIbHO OOHAPYKUTh OLIYTUMbIE M3MEHEHHs Ha PEHTTCHO-
HHTEPHEPOMETPHUECKUX KAPTUHAX HEOOXOOMMO MOTOK 3JIEKTPOHOB
HaMpaBUTh MEPIEHINKYJSIPHO OTPAKAIOLIMM IUIOCKOCTAM HCCIeAyeMoro HuHTepdepoMerpa. DTO CBS3aHO € TEM, 4YTO
YyBCTBUTENILHOCTb UHTEP(hEpOMeTpa HaHOONbIIAsE OTHOCUTEIBHO CMELIEHUI aTOMOB, IPOUCXO/SIIUX B HANPBIEHUH HOpMAH

3- Hanpaejienue nomoxa 3J1eKkmpoHos

OTPaXAIOUIMX IUIOCKOCTEH, a TaKue CMENIeHHs aTOMOB KPHCTAJUIMYECKON pEmIeTKH OOJbIIe BCEro BBIBIBIOTCS MMOTOKAMHU
JJIEKTPOHHOTO  OOMy4eHHs MHEPHeHJUKYISIPHBIM  OTPAXKAIONMM  IUIOCKOCTAM. JIyIi  HcClefoBaHMS — 3aBUCUMOCTH
“paananMOHHBIX” MHUKPOHANPSHKEHUH OT IUIOTHOCTEW pPaMalOHHBIX JIe(EeKTOB M OT H03bl OONydeHHs U TIIyOUHBI €ro
IPOHUKHOBEHUS pa3Mep O0OIyyaeMOro KpUCTAIa B HANpPaBICHUM OOMYyYEHMS IOMKEH OBbITh JIOCTaTOYHO OOJBIIUM.
Otpaxaromue II0CKOCTH HHTepdepomerpa mokazanel Ha puc.l (ABCD). CrnepoBaTenbHO, MOAXOIMIIMM  HANpPaBICHHEM
00JTyYeHHUS, yIOBJICTBOPSIOIINM BBIIICYTOMSHYTHIM TpeOOBaHuUsM, Oy et Hanpasienue 3 (puc.l).

Heo0xonuMo OTMETHTh, YTO IPH MajbIX /033X JIEKTPOHHOTO OOJIydeHHs KPEMHHEBBIX KPHUCTAIIOB BO3HUKAIOLINE
CTPYKTYypHbIE HApylIeHHs HACTOJBKO Majbl, YTO OOBIKHOBEHHBIE METOIBl HCCIEIOBaHHHA, B TOM 4UHCIE W
PEeHTreHOAU(PaKIMOHHbIE (HEUHTEP(HEPOMETPUUECKUE) METOMABI, OKa3bIBalOTCs Hed(GeKTUBHBIMH. I[l03TOMy, C LEIbIO
N3y4YeHHs CTPYKTYPHBIX HCKKCHWH, BOZHHUKAIONIMX B KPHCTAUIE BCIEACTBHE €r0 DJIEKTPOHHOTO OONyYeHHS, HaMH ObLT
IIPUMEHEH METOJA PEHTTCHOMHTEP(HEPOMETPHIECKIX MAasTHHUKOBBIX MOJIOC. DTOT METOA OYeHb UyBCTBHTEIEH K MCKaKCHUSIM
KPHUCTATIMYECKON CTPYKTYphl M UMeeT Ooubllloe paspeleHue. M3 cOBEpLIEHHOIO MOHOKpHUCTAlla KPEMHHS HaMu ObLl
W3TOTOBJIEH IBYXKPHCTAIBHBIA PEHTI€HOBCKHN HHTephepoMeTp (KIHH-IUIOCKOMApauIeNbHBIA KPUCTAIT), ¢ OTPAKAIOLINMH
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IUIOCKOCTSMHU (110), KOTOpBIE OBUIM TNEPIEHIUKYISPHBI pad0ouUM ITOBEPXHOCTSAM M OCHOBaHMIO MHTepdepomerpa (puc.l).
ToJmuHa IIOCKONapauIeIbHOM IIACTHHEL S0, YTON KiInHa -1°, TomuHa KiuHa Ha OCHOBaHWHM W Ha BepmuHe vy 1 0,5 ym,
COOTBETCTBEHHO. [lociie TOJyuyeHHsT HCXOTHOM TONOrpaMMBbl KIMHOBHIHBIN KpHUCTaT o0Opasua oOiydayicss OBICTpPBIMU
snekTpoHamMu 6 Mbpe. CymmapHas mo3a MeHsmack 6 <10 mo 2 -10' an/ew’. Ilpu >ToM 0ONyYeHHE IIPOBOAWIOCH B
HAINpPaBJICHUH, MEPICHINKYSIPHOM OTPAXKAIOUIMM ILIOCKOCTSM (110) uHTepdhepomeTpa. Bo u3bexanue o0IydeHHsT OCTaNb-
HOU yacTu uHTephepoMeTpa ObUT MPUMEHEH METO]| JOKaJIbHOTro oOiryueHus [2]. B kadecTBe 3amuTHON Macky OblII IPUMEHEH
CIICIMANIBHBI CBUHIIOBBI KapKac ¢ OKHOM, Yepe3 KOTOpOoe Majal ITydOK OJIEKTPOHOB BJOIb KpHCTaLIOrpaduueckoro

nanpasnenus [110] (puc.1). Ha puc. 2 mpuBeeHa peHTIEHOBCKAs CEKIMOHHAS TONOIPAaMMa, CHATas OT oOpasua Iocie
9NIEKTPOHHOTO OOJNydYeHWs. PEeHTreHOBCKMe JIydd Nagadd Ha KIMHOBHIOHBIA OJOK oOpasma, jpanee IudpardpoBaii OT
IUTOCKOIIapaseIbHON IaCTUHEl U puKcHpoBaiInch Ha (oromactuHke. CpaBHEHHE IOMYYEHHON TOIOTPaMMBbI ¢ HCXOIHOM (10
00JTy4eHHs1) MOKA3bIBAET, YTO abcotoTHbIE mosioxkeHnss MII cMmenieHsl 1o mupuHe AUGpParupoBaHHOTO Iy4Ka OTHOCHTEIIEHO
UX TIOJIOKEHUH 10 obmydeHus (puc.2a). [Ipu 5TOM ¢ yBeIUUSHHEM JI03BI 3JIEKTPOHHOTO OOIyYEHHsI CMEIEHUs MasTHHKOBBIX
M0JIOC 10 NIMPHHE TU(PPArupOBaHHOTO PEHTI€HOBCKOTO My4Ka yBenunuuBarotcs ( puc. 20, B). [TockoyibKy U3my4eHHE PUBOIHUT
K nosiBiieHnIo fedexkroB PpeHkens ( MeXy3elbHbIE aTOMbI M BAKAHCHH ),  TOYEUHbIE 1e(eKThI CO3AaI0T yrpyrue mnoius [3], B
COOTBETCTBUH C TEOpPHEH YIPYTOCTH, BHI3bIBAsl TEM CaMbIM 00BEMHOE PaCIIMPEHNE KPUCTAILIA, TO CIIEA0BATEIBHO, IIPOUCXOHUT
W3MEHeHHe napameTpa pemerku (oTHocurenbHas aedopmanust  Ad/d ).

B Hammx paHee BBINOJHEHHBIX paboTax [4,5] TeopeTHdyecku u
9KCMEPUMEHTAIBHO OBLIO TOATBEPXKICHO, YTO HAIMYUE JMIATAUOHHBIX
HapyIIeHUH, T.e. HM3MEHEHHE MEXIUIOCKOCTHBIX paccTostHui  Ad/d B
KJIMHOBHIHOM OJoke mHTepdepomerpa mpuBomuT K cmemenusMm — MIT  mo
mupuHe IudparupoBaHHoro mydka. OOHapy)XeHHble B Hacrosmiel pabore
HN3MEHEHUs] PeHTTCHOMHTEP(EPEHIIMOHHBIX KapTHH, T.e. cMemeHus MII mo
HMIMpUHE NTU(PPArupOBaHHOTO Iy4Ka aHOJOTHYHBI C TEMH, YTO HAOJIFOJAIUCH B
paborax [4,5]. DTo moATBEpXkKIaeT HaIle NPEANONOKEHHE, YTO OONydeHHe
KpPHCTaJIa B HAalPaBJICHHUH, IEPIESHANKYIAPHOM K OTPAXKAIOIINM IUIOCKOCTSIM,
NEeHCTBUTENBHO, TIPHBOJUT K M3MEHEHHSIM MEXIUIOCKOCTHBIX PACCTOSHHH B
9TOM HampaBieHuu. V3mepsisi Ha Tomorpammax cmemieHust MII mo mupune
pedIIeKCcoB U, UCIONb3Ys pe3yIbTaThl YUCICHHBIX PACYETOB, IPUBEACHHBIX B [4,
5], Hamu olleHeHa oTHocuTebHas Aedopmanus ( Ad/d).

HccnenoBaHa Takke 3aBUCUMOCTb IUIOTHOCTH Je(EKTOB OT IIyOUHBI
MPOHUKHOBEHHSI DIIEKTPOHOB ¢ »dHepruer 6 M»dB. Ilo pesynpraram
9KCMEPUMEHTOB IUIOTHOCTh PAJMALMOHHBIX Ne(EeKTOB, MO MEpe YIIyOJeHHUs
9JIEKTPOHOB B KPUCTAJUIMYECKHUI OJIOK HHTEp(EepOoMeTpa, yMEHbIIACTCSI.

Vcxons U3 BBILIEH3I0KEHHOTO, IPUXOIUM K CIEAYIOIIMM BBIBOIAM:

1. MeronoM MAasTHHKOBBIX II0JOC PEHTTCHOBCKUX Jyded OOHapy KeHBI a 6 B
“paJMaIOHHbIC” MUKPOHANPSIKCHNS, BOSHUKAIOUME B PE3ysbTate onektpoH- | .2 Maamnukosvie nonocel, nonyuentvie
HOTO 00JTy4eHus OTHOTO U3 OI0KOB MHTEphepoMeTpa. 00 obnyuenus (a) u nocre oonyuenus

2. VI3Mepsisi Ha IOTYYESHHBIX TOMOrpaMMax cMelneHus: MIT MOXKHO OLCHUTH Kak (0.6) kpuCmanuyeckozo 0dvasua

OTHOCHUTENbHYI aedopmanuio kpucrammia (Ad/d), Tak ¥ ee W3MEHEHHE, B 3aBUCHMOCTH OT TJYOMHBI TPOHHUKHOBCHHUS
AJIEKTPOHOB MPH PA3IMYHBIX 033X OOJIyUYCHHUSI.

3. Pe3ynbTathl HACTOSIIICH PabOTHI MOTYT OBITH YUYTEHBI IIPH UCIIOJIB30BAHUH KPEMHHEBBIX KPUCTAIIOB, IPUMCHICMBIX B HAYKE
U B IPOM3BOJICTBE NOIYNPOBOAHHKOBBIX IPUOOPOB.

UbhURSNRBNLE NP U KUNURUSEUSPL UPUCNLUCNRULEP NPUNRULUURLUUL
NELSEELURLSEMHEMUUOUYUL UBENY
4.4, Unudjub, 68.U. Utuguljuiyui, S.2. Ejpudgjui
Eplwmbh whnwluwl huduyuwpul

Puiiujh punkp. EiEjnpntwyht Swpwquypnid, Swnwquypuhtt Uhjpnjupnudikp, &ndwbwljught gkpunkp

uvenenku
Uojuunwiipnid thopdtiuljuinpkt hpwljwbwgyk) £ fwnuquypughtt dhpnjwpnidubph hwynbwpbpdwt b
niuniftwuhpdw nhungktwhtnbpbbpuswhwlut dkpnn: EiEjupntuhtt fwpuqujpuhwpdwut mwppbp sw-
thwpwdhtbpny yuydwbwynpdus dhipnjupnidubph nuunidtwuhpnipmitibpp junwpdl) Be junwpyuyg uhih-
ghnudh dhwpniptinhg wuwnpuundws bplpiny htnbpdipuswhh oqgumipjudp (170) wiunpuupddwt hwppni-
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pntuubph phypnid: &ndwtwluyhtt okpnbph phndws stnnudubpny npnodby i hwpwpbpujut wunujw-
nnudbibpp Jue]wsd wpug HEjnpnbtbph fwnuquypuhwpdub suthwpwdhubphg:

THE X-RAY INTERFEROMETRIC METHOD OF RADIATION MICROSTRESSES
IN MONOCRYSTALS
K.V. Alumyan, T.S. Mnatsakanyan, T.H. Eyramjyan
Yerevan State University

Keywords: electron radiation, radiation microstresses, pendellosung fringes

SUMMARY
An experimental method applied for the X-ray interferometric study and discovery of radiation microstresses is given. The
microstresses studies conditioned by different doses of electron radiation are implemented by a two-block interferometer
made from perfect Si monocrystal with reflection planes (110).Based on detected distortions of the pendellosung fringes
relative deformations are determined depending on the radiation doses of swift electrons.
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UNShULUMEU ULUNUZNY U4 ZUUUSC ALUYULULUSPL ThuUrurnke3UL UbSNRULENT
SUCREl BruruerNhuU

E.U. Uupquui, L.9. Gnhjut
Swpunupuy bnnyeyul I phliupupniyeyul Zuyuuumuiih wgquyhl huduyuwpul

Pwitwjh puntp. Supnupuybnnipinil, punupwohnipinil, unghw-phwjupubughtt jurniguywnnid,
nwpwdwopewl, nbnbkuwlju yuydwiikp, dogndppugqpujut guydwubp, jihdwuwlut gupdwitkp

Ukphuywgynid ki unghuy-phwlupuiiughl phlnupupnipyul hpdinalpul gnpénbiakpp, Zuyuumnwih
I wnnwuwhdwlyul thnpdp wnsbjh pliulupubabph Junnigdwl npnmnnid, dnpnyppugpului
thnihnpunipyul wqnbgnieni ip, dwwnslyh hnpunuwpudpabph Juplbnpnipintip unghuy-plulupubuyhb
shtwpupnipyul hupgbpnid: Munidbwuppynid Bh hwl Swjuywhuninulugsuyghl pnidnidabph o jpdugului
gnpénbbkph wgnkgnipinibl uyn hrupgh JEpwpkpuy, Inbuwnpniumpy jnidnidikph Guplbnpnipinibp duunskph
phwlupubbbph jupmguwi hupgnid, plswku bwl uljudwluyniinipyul juplnpnieintap ubjudnwlnpy
nuwpwsuppowinid junniguwyunnnid ppuwlwiughling nkuypnid b uyu nkuwlh oEipkph junnigdwi
wihpudbownnipmniap wybnbbphl Eipuplyng nwupwdpbbpnid: Vipluyugyws ki puguuphy ophlnuliakp,
npnigmd dbpluypuigywé o wwppkp Ephpakph dnunbgnidikpp uyu nkuwlh ohiapupniepul JEpupbpyay:

Unghwi-ptwjupwbwghtt shttwpuwpnipniip ppuluwbugynid E dh swpp gqnpéntiubph gnnipjut nhupnid,
npnughg Lu pupdp dnnnypnugpuut wdh nhwypnid, phwlhsubph hwdwp hht phwlwpwiughtt $nunh ny
pujupup  wuydwbibp wywhndbme  phypnud, wydbphy wnbwniubphg wmddws wwpwspuipmd unp
puwjupwutiph wmthpwdbynnipjut nhypnid: Uju gnpéninbphg nplik dkhh wnjumpjut nhypnid wihpudton
hpwjuwtwgub] shtwpwpulut wowwnwbpubp b juunwpl] jurnmiguyuunnida hiypwtt htwpwynp t jupd
dudijtnubpnid: Quuyws np dwdibnubpp unn b, wjinmudbtuwgiuhy wbwup b hpuwlubtwugul] npuljuyg
Junniguyuwnnid, npykugh okupkpp htwpwynphtiu Epljup dudwiwl Swnuybt phwlsnipjuin:

Znnuunwpwspubph nuuntdbtwuhpnipniiip gnyg £ viwjhu, np junniguyundwt wwpwsputph wpdtpp,
Jujudws k upw nmbnuljuynipjut hipwnpnipniihg, upnn L quughtt muppbpnipniiitip wnwewguk), hwutkng
upui, np JEunpntwlwt b wpjupdwbughtt ppuupuubph wpdtpubtph dhel 50% wmwppbpnipjul, uinwgldh npno
hwnjuwstbtpmd wbqud 75%: Ujy yuwndwnny hnnquunwpwspubph puwnpnipniip jupbnpugniyt gnpdntibphg
Ukl k:

Puwlpsnipjut unghwjuwljw hpwghdwljp tnytybu Yuwpbnpugnyt puunhptbphg dbkyu kE, pwuh np
puwlpsnipjut unghwjulwi hpuyhduwlhg b juidus wyt guught obdp, np yhwnp L uwhdwiyh wyuqu junnigynn
puwjupwbttph hwdwp: bull wyy quuyht otidhg Ywhidws b mwpwsdpubph phunpnipniiup, Yntunpnijunhy
(nusnudubipp, nipkph puipnipniip, hywybu btwb okuptph Swjwjmnmupuswlu nidnidukph punpnipmniup:

dnnnyppugpuljut  gnpénbitkph  nuundbwuhpmipniip poy; fuw owpniwlupwp wwwhnyly
puwlsmipjuiip pujupup pwhwlimpjudp phwluwpwitbpng: Uju wbuwlh donbkgdwt ghypnd  yhnwljub
dwjuwppulng whwp L hpwljuwtugdh bGpupwdwdibn  ptwuwpuwbughtt $nunh  wywhnddwi  dpwughp
hudwywnwuhwt ywhnwuwb dupdhtutph Ynnuhg:

U hdwyuut  yupdwbubph nunidbwuhpnipmnitp tnyuwbu pny; B wwjhu hdnnpnt twhiwgsty
mipupwisinip mupwuswopowtih hwdwp dwwngkih ptuupui: Uju hwpgh ntunidbwuhpnipiniup gnyg | wwghuy,
nn hjntuhuuyghtt b hwpwdught ppowtiikpnh Yunnigynn skuptiph yuwnbph hwuwnnipjut muppbpnipniip jupnn k
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hwutty 50%, wyn hul wwwndweny Yhdwjwlud wwjdwbbbph nundbwuppnipniipn poyp Juw  unp

phwjuwpwitbph wpynibwdbn ppujuigdwi hwdwn [5]:

Untunpniunhy pudnwdubpt nibbt wdbbwlupbnp wopbkgnipniup phwlkh okupkph wpdbph Ypu: tw
wuwjdwbwynpjws £ vh pmbth gnpdntiikpny.

1. Yuwpnguwuwudwt wpwgmpinibp, np juydws b Ynbunpnijnhy psnwdubphg b huwdwyuwunwujuwb
wpununpnipjul wnjuynipiniiihg,

2. Uhpwnynn umpbkph oquwgnpénidp, nphg Jujuwé bt Yntuwnpnilghwibph  Swyquwjubpp, pwh np
oquugnpdynn hwdwlupgp ywhwp b pujupuph hwdwyuunwujwt wdpnipjut yquhwietubpp, §ihduwjulut
wuydwbtbpp b wy i

3. Untuwnpnijnhy pudnwdubpp whwnp b pudupupkt jnipupwisinip mwpwswoppwth ubjudhl hpwyhdwlp,
npnup Ynhdwbwb wy] wnbnuwhtt hpudhduwlubph, puth np whwnp E juonigbt wyuyhup otupkp, npnup
Yghdwljuyk htugpwtt htwpwynp £ tpjup dudwbwluwhwingusubpnid (50...100 waph), npybugh yuljwup
Junniguyuundwt withpudbynnipjniit wywquynid [1]:

Quuwyws, np unghwi-phwupwiught shttwpwpnipjut punhwinip tywwnwlp dwwngkh ptwljwpubbph
npuwdwunpnudt E pusnipjutp, dubipudwutbpp, mkpdhuttpp, unghwjuybu wbwwwhnynipjut npnonidp b wyg
nbnupwjudwb swthnpnohstubpp thnthnpuynud b tnwuppbp nupuwswopownubpnid [6]:

Syju uunhpp Zntg Unbignud jnisynid E hbnbyuy YEpy. yhunpmpoiu wywhndnud B ptwlsnipjuip unghwy-
plwlwpwibtpny wpudwnpiny phwljwpuibbpp phwlhstbpht Jupdwlumpu pmiwjuluwb qukphg gusp
qutpny b «Home Ownership Scheme» &pwqph opowtwfubpnid phwlwpwitbpp Judwnbing puwyhsubpht
qtnetipny: Ujuop Znhq Unugh ptwlpympjub Yhup wypnd b «unghwi-ptujupwbiughti okuptpnid b oqunynid k
wnwppbp nkuwlh prwuwpuwbtiughtt unipuhghwibphg: ftwupwth Jupdwlunipniut wnuhuh okupkpnid wykh
dwwskih b, put dwubwynp ubunnpnid: Fugh wyn, tpubp unipuhnugynid ki hnnh b wjunujubwwntntph,
jpwunipubph hwdwp wwpwspubph  Jupdwlwmpniuthg hkig tnyt unghwi-phwljuputught skupbpnid b
widhpwljwinpkt nputg Uninwljuypnid:

Gpt wunpunupiwtp unghwuljwu phuuputiubph shttwpnipjwt wuwndnipjup, wyw Jupnn tup ok
1950-wljwt  pyuluiuubphtt junnigyws TEY Yhwy Ukh hppbkhhg Juwudws okupbph JEpuljunnignidp b
Ybpuljutgnidp, nph wwwdwnny 53 hwqup dwpn dbwgh] Eht wboplwl, hhdtwjuinid 2htwuwnwiihg
qunpwsutphg (. 1-3):

UY.1: Mupdwljwi okuptp ThY Yhuw Ukh opowtnid
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Ul.2:NMupdwlui okupkn Tkl Yhy Ukh opowmtnid Ul.3: Mupdwljub pktipkp ThY Yhy Ukh opgwtinud

Uy tyuunulny punupuybn Ujkpuwtnp Gpbuntdh btwppwdbnunipjudp pungniidby E dpwghp, npp
Eupwnpnud Ep okupkph dkbwdwuinipjut wywdninwdnudp, npnup dtwgl) Bt hppbphg htwnn, b npubg nknp
unp wnunbuwwbu dwwngkih, hpujumb puquuhwpltp Bt Juonigl): Chuwpwpnipmpnibt b uljqpuik
Yurwjupynid tp Zwupughtt dwpsnipjut Ynndhg: Zhnwquynid juqdyl) o wpwbdht ghyupunudiianibkp
shtwpupnipyut junwjupdwit hwdwp b wpwehtt ptwupwiughtt juquulkpuynipniap, npybku Znulnigh
punupujhtt jupwjupnipjut tvh duu [2]:

Zugnpy ophtwlp Ytpwpkpynud L Uhtiquuniphl, npunbn unghw-phwjupubughtt ghttwpupnipniap
jurwjupynud b Ruwlupwbuwihtt b Qupqugdwb puunhpubph wbophunipjwt Ynnuhg: Stophtunipiniup
qpunynud k ohttwpwpnipnidp b phwjupuittph jurwdupdwt hwpgtpny:

Puwjupwuitph dkdwdwutnipmiup, npp nipynud £ Jqupdwljunipjuiip Uhtquuynipmd, yhnwlwb L
Uy wbuwlh ptujupubtbpnid wypnud E qupdwunnutph 85%-p: Ujy ptwjupubbpp juyunplt dwwngkih
El qudwl hwdwp Yktnpnuwljut wywhnjugpnipjut $ninh Ynnuhg dhtwbuwljus wowlgnipjuts nhwpnud:
Unununpuuybu ptwupwbph 90%-p Jupniguws tu whunwlwb dwpdhububph b pogkh hwodhtt b
wuwnuiund kb whnnipjubp, wy) ny phk wthwnubpht (uy. 4, 5):

Uly. 4: Pumljupuibiitp Fodjhun-Fuwnnl opgutinid Uly. 5: Puiwjupuibibp Aoijhwn-Fuljnwin spownid

Unghwy-puwljuwghtt pkupkpp jupnignidp Uptiquunipnid hupt hpkund sh hwdwpdmd npyhu
wnpunmpjub b Yjuiph gudp npuljh uynid, h hwdbdwwn nippy Gpypukph htn (Uughw, Uduinpuwihw b
wy)), npunnkn unghwpulub prwuwpwtubph Jdwupp swn wykjh gusp b, pwt dwubwynp phwjuwpwibphup):
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Zwdwu unghwi-ptujupwbughtt ukjunpnd dwpp upnn b (hul] wdbh pupdp, put tdwbwnhyp
dwutwynp  ubunpnud: Uyt dwppluig dhol, nydptp wwpmd tu Uhtquuniph unghwi-puwfuwbught
ubluninpnid, vhuy pskipt i guntnud wnpuwnnipyut okdht [2]:

Qhtwuinwinid wknnipmnitih wpwewplnmuu £ yknwljut ptulwpwitbp wwppbp wnpniptiinh dhongni,
husyhuhp ' unp puwlwpuiibp, |pJws nibtgdusputp b hht ptwwpwubtp, npnup mpynd Eu Jupdw-
Yunipyut: Zugbjuy phuuputbpp jupnigynud ki hwnnt) hwnugpus wid&wp mupuwspubph ypw, huly
Jupniguyunnnutpt wquuyws thtt hwpltphg, wjuyhuny Yurnigyty ku «84ht 84h Th 8nugq dwg» wuniuny
puwjupwuttp (punwgh «Stnbuwytu hwuwbh ptwuputp»):

Uwwnglih qupdwlujdwt hwdwp phwluwpubikph juemigdwb ujhgqpp upkbh b hwdwpl] 1998
pYuywip: Uy dhnndtu punhuwngkg 2006 p. dhtwttuwlut b wndhtthunpunhy pughpttph yuwndwnny:
Swutkpynibpnpn hhiqudjm dpwgph  qluwdnp  pununphsubphg tp wybih dwwngkih  phwuwpubtpng
npudwnpnidp, nph phpwugpnid wuwnpwunymd Eu Juonighp 36 Uhjhnt ptwuwpwt dhish 2015 p.: Uy
Spugph dSwjuubkpp whnp b pududtl whnwlwt b dwubtwynp ukiunpubph dhol [3]:

Gemeindebau, nu ghpdwutkpkuhg tpwbwlnid £ «dnithghwuy okupkp»: Udunhuyniud nu Jkpupbpdnud k
puwlth okuptpht, npnup Jupnigws ki dniithghywihwnbtwnh Ynnuhg, npybu juiunt, npytuqh wwywhndtu
whinwlwt phwlupwbbph  gqwép  wpdbpp:  Ypwbp  Juqunud  tht Yupbnp  dwu  Jhbkubwgh
Supunupuybunnipmniund b dyulnypnud 1920-wjut pduluithg: Uju twhiwughédp ninndus tp puwljhsutph
wép pujuwpupbnt hwdwp: 1934 p. Juenigyl) b 64,000 phwupwbttp 220,000 phwlhsukph hwudwp, wyy
phwjuputtbptt wpwotiwytu hwnjugynid tht wipwpbiyuun yujdwbubpnid quinn punwthpubph
hwiwp: U skiphph dwpnupuybnmlui mésndibpp puduljuihy oplin Ehn' nilikht Uks tkpphtt pulbp,
wyghtbp, Epkuwtbph hwdwp yuydwittpp, upulyuenigwsp (uy. 6) [3]:

= =1

_‘. = : y : = = = ;‘::t\ T .-.:;.r_—-‘ = E E;LE;‘!?\
e - _— = = L - s g

s L EEY EEUEEE N R

‘Ulj. 6: Ywur) Uwippu 2n), vinwinupn hwuwpuljwlwb stup Yhktiuymyd

Spwuhuyh whunnipmniup wowwnwiph npkg tnp ohtwpwpnipjwt Spwghp, wyn pynud’  unp
punuplbinh Junnignid: Mbnnipniup ywhwnp £ mpudwunpbp dhongutp hnnudwubph dknp phpbnt hwdwp b
hipwhiniubp wyt juquulkpynipniuttnht, npnip ywwnpwuwnyniwd Eht junnigh) dks ptwytih hwdwihpubp
hwpnipuynp phwjupwittpny: Npuljt pujujwbwswit Jipwhuljynid Ep, b wpyniupnud 1950...1960-wljwb
pYuutbph punbtpp unugut npuljjuy b dwwnskih phuljupuutnp (W. 7, 8):

HLM éspwghpp nipqus Ep hbnyunbpuqljut ptujupubughtt $nuinh pupbjudduin, uwji douldws tp
1950 p.: Ywnniguyuwnndp ujuytg Puphqhg, wyunthtnb mwupwsytg wdpnne tplpnid: Opwgph faughputphg
Ukt wyt Ep, np pujupupybp dnnnyppugpujut wép: Upn pupwugpnid dhiish 1956 . junnigyl) ku 240,000
puwjupwuttp, hulj Uhsh 1964 p.* 300,000 puwwupwtubp:
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HLM ohtwpupnipnibp tnyhyhu tnk) b ybnwlut phtwbuvwynpdut hhdtwlub wnpynipttphg dkhp:
Uhtsh hhdw dpwtuhuynid wwhwywignd b wyny hwdwlupgp, nuptiut HLM-p yhwnp £ juquh 20 % puwn
whnwluwl opkliph: Ujuop HLM — juqunud E onijuygh Yhup [3]:

LY.7: Zmuwpuljulwi okup, 13-py thnnng, U.8: Zmuwpuljujwi okupkp, fhuwblynt, Spubuhwm
Quphq, dpwtivhwm

Qhpdwuhuynid 1925...1930 pp. Ukd wwpwénid ki qub] dnithghwyw) phwlwpwittph twjuwgstpp,
hhdttmuinid  Fhpihumd, Quudpnmipgnid, £Lmnjunud: Ujn  puwlbh  Juypbpp Juemigdl] ' Bukng
Enywunbkpuquijub phuljupubught $nunh whwynp ppwyhdwlhg: Fuwjupuittnh hpwdniipp hwuwnwwndy b
1919 p. dhdwput vwhdwbunpmipyui Ynnuhg, puyg owwn phs ptwjupwbp Eu junnigdty dhugh 1925 p.
nunbuwlwb juynitnipinip:

Uy otuptipp vwjwduwhwply tht b qubudmd thtt wpjupdwbughtt mupwspubpnid: Fuwjupubittpp
wwwhnyqwé thu pruwynponipjudp, oquthnjumpjudp b wpbuwyhtt funwquypubpny: Quithbph, altpp,
nbnuypdut b fwpnwpuybnwlut ndh Jpu wqptignipynit b niukglk) dhiutugh b Znjwiunhwyh tnpugby
thnpdp, Uugihuh wanpnipputthunuut Ujgh Lunuptbpp, tnp wpnunpuljub b dntnnwdynn hwjwpnyh
ntunpnijghwtpp ynpyunh b wyuwlnt ogrnugnpsdudp (uy. 9,10) [3]:

U.9: Ruuljlijh punqudwiu Plattenbau Ptinjhunid, Ul.10: Rimljkih punuduwu Plattenbau tnuwninlymd,
Ahpdwihw Abpdwihw
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Uks Pphnnwthuynud unghwi-ptwjupuwbughtt ohttwpumpiniup Yngynd bt «dnithghuywy okuptp» Jud
agbinnulutt Juudp», npnup hpdtdws ki nwpwswoppwbutph b punwpubph junphnippubph wundwlwh
ntph Ypu ywhnwluwb ppujupututph junwjupdwi npnpunud (. 11-13): Mhnwlwb okuptph qubqusught
Junnignidp uljuykg 1920 ., npytugh thnpuwphukt hhtt phwjwpwbught ntnp:

Ul.11: Unghwjuljwib oEupkp Uuydnpynud, Bhigihw

Puwljupwbwghtt hupgp wuwhwywinnuljuuttpp qnupdpkghtt hpkugp, Epp 2bpskih Junwywpnipniup
zupn)y Uwldhjwuh htw, npybu ptwupwbwhtt shtwpupnmipjutt ywhwn, wju hwpghtt kg wyth ks
wnwyknipnil, put tnt £ wbgyunud: Uwljdhjup npnoky Ep mupkljut jupnigl) 300,000 phwljupub b Ukl
wnuwph oninn hwuwy wyny tyyuwwnwyhie

2000 p. wnwowgh] b unghwjulwt ptwlwupwittph wwlwunipy, b phwuwpwt vnwbwnt hwdwp
puwlhsutipp whwnp E hwjupkht hwdwywwnwujpwt huunwpnptp: @npdbp b wpdnud junnigl) okuptp pun
wdkl nwpwswopowh ywhwheubph:

Ujuop ULS Pphunnwthwmd wdkt wwph jupnmigynd i unghwjulwb ptwlwpwbttpp, npnup
dhtwtuwynpynid ki whnwljui dwpdhutbph Yondhg [3]:

Uhwgju) Lwhwiqubpnd 19...20-py npupuulqphtt whnnipjub ghipp unghw-phwjupubuwghte pkupkpp
Jurnigdw njnpunud juywinud kp itpubnud, npytugh vwhdwigh pinhwtnip uvnwinupun: 1930 p. juqudb b
Spwighp, nph tywwwlp bk b punuph Bupwjunpoiphg wquudbip: tw wpynud Ep bwb phwlsnipyui
hhywunnipnibutph yujuwubgdwt hwdwp, pwth np gpuitg dkdwdwutnipjut wnpnipp hhdtwlwunwd Enky
ki punuph htwntwunpotpp: 1935 p. Uni-8nppnid junnigytghtt wmnweghtt unghwy-ptwjupwiwghti okuptpp:
Onpwgph dke dnunid tp twlb hhl, ny vnwinupn ptwjupubtbph putnnudp b pputg thnpowpk unp pkuptph
Junnignidp:

Ul.12: Unghwjuyuyui gkupkp LEUpphoohpnid, Uhgihw
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Ul.13: Unghwjujulub okupkp Zwphuqhnud, Zjmuuhuuyght Lounnb, 1970-wjut pyufjwuutkp

Uts dquudwdh wwphubphtt dudwiwl] ptwuwpwbttph juenignudp jutiqukg b wjunthtnb wyi
Jtpuljwiqudtg: Uy dudwbwl jupnignid Ehtt gwdpwhwpy okupkp (uly.14), puyg wykjh nip opowttbkpnid
uljuightt Junrnigk] twb puqUuwhwpl skupkp, npybugh wykh dké pwbhwlnipjudp dwuppjuig wuywhnyku
phwjupuuiikpny (1. 15,16):

UUU-h Ynnuhg bwpuwgsyty L jnipwhwnntl twjuwdbnunieinit unipuhnhwibph qupgugdwi npnpunud
vhoht jpwdh hwdwp ptwljwpwbttph juenigdwt hwdwp np Ynipup opowtwljubpnid (1940-42pp.): Un
dudwbl] juquyl] ki nip twhwgstp, npntp Gphipnpn Zudwohiuphuyhtt Munbkpuqiuhg htnn uljubkght
hpwlwuwgdt, 2009 p. jhwpdbip gopénd bu  ppuughg mpp: Uju dpwghpp  hwdwpymd  E
wdkbwhweonnyusutnhg Ukp unghw-ptujupuught ghttwpupnipju npnpunnud:

Zhdtwjuind unghwjwlui shttwpupnipniup UUL-mud junwpymd Ep hhtt ppowtitkiph Jkpulju-
pmigdudp, ny phk unp oppwlukph b wpdwpdwbttph unbnsdwdp: Puwlwpwbibpp wpudwnpynud th
punwbhpubphtt tpwg dhohtt tjudwnh swihp wupqbny, juquynud tht hwwnntly guwuljtp, npnig dhongny
Juwnwpynud Ep nne gnpédpupwgp: Ujt dwpnhp, ndpbp niukht npnp juunhpubp opkuph hbw, hwwnljuwybu
pUpwiynipkph htwn juuwws, qpiyniud th hpkug pwljupwtbtphg [3]:

Zujuunnwtnid npuybu unghwy-ptwybh okuptph opptiwly Yupnn tup tokh «Upguipu» ptwjupwbuyght
hwdwihpp p. Unbthwbwlbpunnad:

Lwhimghép hwbidtwpupyl) £ Lunqupuohiinipjutl twpwpupnipju §nnudhg b juunwpdl) L 2008 p.
Swpnuwpuybnwliubt twpwugsdwt b nhquyh wdphnuhtt Jhg ghnwbwpwgswyhtt wpdbunwingh Ynndhg
Qupph (fuphgyuuh nju]upnipyudp:

IO

B o : - o
UY.15: 20 hwpljutih okbp Popyplynud, Apoily pls, Uym-8npp

A

Uly.14: Quyunk okipbp Unjuinnwynud, Uhwgyu Vwhwbqubkp
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. 16: fiuljlyh punuduu, Uhugjuy Lwhwiqubp

Uolhiwwnwph tyyuwwnwlt k, npybugh oYkt jupbnpugnyb punupwlui b unghwjwlwi hwpgkp
puwlsnipjuip unp hwdbdwwnwpwup duwnghih ptwjupwbubpny wywhnyybnt vhongny, npnup hwnjugynid
kU ptwlsnipjutt wmbwwyuhny okipinh hwdwn b nikt phttwbuwdnpdwb mwupplp wnpnipbbp:

Uwwngkih phwljuwpuitbpny ptulsmpjubt wywhnybip dudwbulwlhg wuydwbibkpnud E unghujuljut
huughputphg bty k ny dhuy Upgujuh, wy twb Zuwjwunwih hwdwp, npp ntth dbs unghwjufui b
gnpstwub ywtwlimpinit. wjit vwhdwind t hpdtwlwt hpwpdwluyhtt b qghnnwljubt wnwbdbw-
hwwnlmpiniuttpp unghw-phwjupubught okuptph jupnigdwt npnpunid: Upnynibpubpp tbpuyugus tu
npnowljh ophtwjutph Swjwjuunuwpwswlut nsmdubkpmd «Upguwju» unp ptwllih hwdwihpubpnud, nph
opowtiwljubipmd Jurmgyl) tu 244 phwjupubiutp p. Unbthwbuybpnnd: Uju wpjuwnwtipp jupnn L hwtunbu
quj npybku unp phwljwpwbttph junnigdwt b ntumdbwuhpnipiniibph nintkgnyg unghwi-ptwjupwiwght
shttwpwpnipjub njnpunid: Ruwlbh okupkph btwhiwghdp Ypnud £ nituhdbpuwy punye E jpnud b twjpwnbuqus
E wywqunud wmwppip nmwpwbwoppwtitbpnid junnighimt hwdwp: Fuwljupwbibph hwnwlwugdught
nudbnudutiph  puquuquimipnitp 4.5 hwplwih pbwlth obkupkph hwdwp pny; £ wwhu wnwig
ndjupmipiniutiph oquruugnpsdt) gpuilp wwywqu 20...25 wwphubphtt junnigybjhp okuptpnid: Mkwp k uoly, np
wpluwnwiplt hp unpnypny, puquulnnuuih dnntgdwdp b gpus uughpubph pusdwdp snitth whwngubtp
ghinwutwpumgduyhtt gnpéniubknipniunid [4]:

Nuunidbwuhplyng wwppbp kppatph inpdp hwulwbwgh Eyuebnud, np anyihul ks thnpd miubgnng
Epypubpnud junnigumyundwb dudwbuly pnyp i npynud puquuphy uhowgubn: Uy punghpubpp jupbnpynid
kU, pwtth np unghw-phwjupubught sghtwpwupmipiniup hpujuwbwgdnud b dbs Swuubpnyg b ptwlsnipiniup
unhwyyws k (hunid hwpwnydt) ohttwpupnipjut dudwbwy poyp mpdus uppwjubpht: Uyn hul] uwndwneny tdwh
Jurniguyundw dudwbwl whwnp £ hwogh wnbikh pnnp gnpénukpp:

Ujuyhuh junniguyundwb dudwbwl pny) ipdws ujuwyitbphg Ukt wyt E, np guiwbwinyg juwnwupt
Edwb b wpwgq ohttwpwnpnipnil, jupniguyuwwnnnubpl winbkunid tht gbinughnwlwi hmpghp‘ wnyniupnid
unwbwny wipnip b wthwupdwpwybn okuptp: Nkwnp t hwoyh wntl] dwwngkh ptwljupwuuttpnyg okuptph
hudwywnwupuwiinipniip punupuyhl puphwinip ywnbphte

Guipkih £ kqpuljugul), np unghwi-phwjupwbughtt shtwpupmpjut dudwbwl withpwdtown k hwoydh
wnubk] hwdwihp punhpttp: 6 Jhuyb wyny wdbkuh ppujubugdut piypnid Jupkh £ unwbw) wpdtpwnp
Supnupuybnuljubt dhpwduyp, np dbntnnt Yihth b yhnnipjub, b phwlhsutiph hwdwp: Uy gnpénukpp
puquuphy L, puyg wnwgtiwphtt juunhpubtpp nputg swjujuunwpusuljul, junnigjuspughtt (nsnidubpt b,
dnnnyppuqpuljutt hwpgbph nunidbwuhpnipiniip, hnnuunwpuwsputph wpdtputph hwyywenudp, wnknwht
wnwpwspubinh ptwpwqphs gstinh hilnwgnunidp, ginughwnwlub hupgbph ntumdbwuhpnipiniin:
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TEHAEHIUU CTPOUTEJIbBCTBA KIWJIbS AJ151 COUUAJBbHO-HEOBECITEYEHHbIX
CJIOEB B PA3HBIX CTPAHAX
9.M. Capresan, JLK. Erusn
Hayuonanvuwiii ynusepcumem apxumekmypol u cmpoumenscmea Apmenuu

Ki1ioueBble cjIoBa: apXUTEKTypa, IPaJlOCTPOUTENBCTBO, CONMATBLHO-KIIIHIIHAS, 3aCTPOIKa, TEPPUTOPHUSI, SKOHOMUYECKUE
yCIIOBUS, AeMorpadyecKue YCIOBHS, KIUMAaTHUECKHE YCIOBHS

AHHOTANUA

IIpencTaBieHbl OCHOBHBIE (PAKTOPHI COLUATBHO-KIIHIITHOTO CTPOUTENBCTBA, OTCUECTBEHHBIN U 3apyOeKHBII ONBIT B
06J'IaCTI/I CTPOUTECJIIBCTBA JOCTYIIHOI'O JKWJIbs, BJIMSIHUC ILCMOFpaCbI/I‘IeCKI/IX HSMeHeHHﬁ, BAXXHOCTB NOCTYIIHBIX 3€MCJIBHBIX
YYacTKOB B BOIIPOCAaX CTPOUTENHCTBA COLMAIBHOTO JKWbs. VI3ydeHbl TakKe BIMSHUE IUIAHUPOBOYHBIX PEUICHUH U
KIMMAaTHYECKUX YCIOBHH B 9TOM BONPOCE, OCOOCHHOCTH KOHCTPYKTHUBHBIX DPEIICHUH IPH CTPOUTENHCTBE IOCTYITHOTO
KWIbS, a TakKe CeHCMUYECKHe KPHTEPHU KOHCTPYKLUH HPH CTPOUTENBCTBE B CEMCMOAKTHBHBIX paifoHaX M BaKHOCTh
TAKOTO CTPOHUTENBCTBA B pPallOHAX TIOBBIIICHHOTO PHCKa CTUXMHHBIX OencTBuil. [IpUBEICHO MHOMXECTBO HPUMEPOB,
PACKpPBIBAIOIINX MOAXOA Pa3IMYHbIX CTPAH K CTPOUTENILCTBY JOCTYITHOTO YKUJIBSI.

HOUSING CONSTRUCTION TENDENCIES FOR DISADVANTAGED
PEOPLE IN DIFFERENT COUNTRIES
E.M. Sargsyan, L.K. Yeghiyan
National University of Architecture and Construction of Armenia

Keywords: architecture, urban planning, social-residential, build up, region, economic conditions, demographic conditions,
climatic conditions

SUMMARY

Main factors of social housing construction, domestic and foreign experience in the field of affordable houses, the
impact of demographic changes and the importance of available land in the construction of the social houses are presented
hereto. The peculiarities of planning decisions and the impact of climatic conditions, the peculiarities of construction
solutions in the erection of the affordable houses as well as seismic importance during construction in seismic areas and the
importance of such construction in the areas with greater risk of natural disasters are studied. Many examples of various
countries are presented to demonstrate the experience of affordable houses.
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U. 8n.. Umdpwupyui
Swpunuwpuybnnipui b phwpwpnippul Zuyuunwih wgguyhl hwduyuwpui

Pwlwh punbp. pwiqupubugnud, wwonwuwiwlwb Ywnnygubp, wupng, dwjpwpwnup, uvhotwpbpy,
Jwunwdn, wqqugpuiljub wigh:

Ukphuywgynid Enupkp pupniinal) huy dnpnyppp uinkpéwd qupnwwilul junnyghkph
qupquguwl nignnyenthakpp, dwpunupuybnwhwunulugdughl b Sujuyumnmupwéwuwh hnphbyudpuyhl
jniénidblpp, phunwplynid o gppulg pubqupuinugdul hinupun/npnipntibbpp « Fojnp dudwinuakph
Zuyuumnuiy wqquignulul uygh uinkndkint dudwinay:

Zuyujut (Eetwppuuphp hwdwpjupwphuwyhtt punupwlppnipjwtt oppwinkphg dkt k: Uwnbnsting
whtnwluwinipnit’ hwy donnynipnp nupkp owpnibwl yuwnbkpuqdutp b dnt) hp puqupuljut wijwunipjut
hwdwp: Zuybpt hpkg nipnyb tkpyponudt nlikt pwqUuwlub Juenygubph ptwquyuenid. wyjuwbu, phpgh
wpnupuljibpht b wunkpht wbjugpty ko qununh mnhubp ghwh oph wnpniplitpp jund glnbtpp, phpnh
wuphuytkpp juemigylk) i unynpujuthg wbtih juyt® dhtiph qnubpp, viinuwdpbpph, dwpunwuljub qiuptph b
Umniu wwowpubph wywhbuntubpp nbknudnplnt bywwnwlny, hull mwhph Ypuyny tnk) kb gwbwwywphubp,
npnip Swnwyt] B twb nputiu quppbph wywuwnwpw: Ujnuhuh pipqupwunuptphg o Enk) Zuyng wpawnphh
Uwjpupunupltpp Updwyhpp, Bpjubnupunp, Upnwywnp, Shgpuialtpunp b wyb (0y.1-3, 5) [1]:

NEnwlwt tywbwlnipnit nibkgnn pnnp phpgbpt o wdpmpnibttpp Zuywunwind juenigyly Bu
gl uwynpuytiu hunnppulgnipjut quwydnp ninhubph Jpu: Ldwb jupnygubp o unbindyt twb Zujwunwih
uwhdwbwhtt gnunhubpnud:

Zuyjuwut wdpngubpp whywdnpyty ki nputu.

e phuwpnuwpul wdpngubp jud huljnn wdpngubp. wknunpdnud tht pupdpunhp Juypbpnud b dnpkpp
hwinhydwt Juypbpoud, unynpwpwp upwbp wdpnguohtmpjut guugh dbky wbnunpynwd thu
wlktwwnbuwbhnipjut uqpniupny (Odwptpn, Ywhljw, Udpwwnwpbpn, Udpkpg (. 6, 8)).

e nnul-wdpngubp (wdwnwingubtp b ddknwingubp). unynpwpwp pupdpuwunpfut bwpwpupubph b
hopawtutph wwjwwwwnmhy wdpngukptt L, npnup qubuynud & dbS pwnupubph opowuuunnid
(Upunudbwn, fwndul, Znnupkpn).

e Ukd pyYny hwpdwpmpiniuttp b Junnygubp, qhtwdptpph ywhbunitp b qnpubngubp. wju whuyh
wupngubpb niukt pwqUuwdupulub wtwulnipnit b nknunpdnud tht vwhdwbwght gnunhubpnid o
UkS punuptinh hwplwim pjudp (Uunuqptpn, Shquhg, Fippuqui, vnpwy b wy) [2]:

Zuyuut wdpngubpp sniukht uhdbuphw b nipjugduyghtt vnwigupun fedkunttp: Bpplp htwpudnp
skp quaity tpynt hpwp wdwb huyjulwt wdpngubp: Zunwlugduyhtt hnphtJwsph ke oquuugnpdyt) L
nbnubph phwlul wowbdtwhwnnpmitkpp’ (kowb fupnty jwiebkpp, Ukd dwpwpkynpubpp b wyi: Un
widhpwlwunpkt Juw nith pjupudwnibph wigjugdwt, dhowownmwpuluwihtt hbpwynpmipnibttph b
wwphuytbph pwpdpmpjut  npnodwl  gnpénuubph  htwn:  Zugjujwt  wwpuywohtnipjui  Jupbnp
wnwbdtwhwwnlnipmnit t tplwugnn nnunid dwwnninh jud Bybkntgnt nbnunpniudp, npp pungsyus duny
hwuinhynud £ dhotwpkpnbipnud b dAnpuywhwly wdpngubpnud:

71 SE1EYUQPl 42014



KULSUGronesSnre3nry

Uy 1. Mpbp jEnpniwluh pugudwuh Uy 2. Jwbh wuphuwybkp
Ybpwmlimqunipiniap

Uly. 4. Gnphlinup wlpng

Y AT R —

-

Ul 5. Uaihh gjluunnp Uly. 6. Udpkpgh qifuun/np Uly. 7. Ynphlnu qjfuun/np
hunnulpughd hunnuljughé hunnulpughé

Zunwlugsuwyht b mwpwdwlwb wenwdny jmpwhwwnntly b dnduyhtt b gudwpwyhtt wdpngukph
Uhwutwlwt hwdwihp jndnwdp: Yhihjjut Zujwunwind gpuip dhwubwpwp huljnud Ehte $ndwjunpop (.
4,7): bul] dwbw (dh wpwthiyjuw punupubkph wdpngubtpp Juenigynid Eht punupp wuwonywibknt hwdwp:
Owjuwjuunupwdswlui (nsnidubpny Yktnpntwlwd Zujwunwih b Yphhlpwt Zujwunwih wdpngubpp
unbinduignpduljutt unyt wnipbpb niub: fippuohtintpyut nuumdtwuhpnipniip bu pipnud £ wyc dnpht,
np  wdpngubph wbknuuph punpmpniap b miqupwjunidp hbnbnwd ' wohwphwgpujut mupwspuyghe
pudwidwt uygqpniupubtipht: Udpngubpp nbnupwynid Bt bwhwbquyjht b qujunrwuljut vwhdwbwgstpny:
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Upwqush Jun dhottwnwuph wdpng-phujuduypbph yuonyuinnujut hwmdwlupgbph dwpunupu-
whnwhttwpwpuwlub uygpniuputph hhudpnud pujws ko Zuyjuljut (kptwppuwuphh tdwbwnhy junnygubph
shttwpwpnipjut wjwinnypubpp, npnup twpnpy dudwbwlwopowih Swpunwpuybnwulut dowlnyph
opqutiwjuil pupnitwlnipjnib L

Udpng-ptuuduypbph ninuiph wuydwbubpp b ppuigny wuydwtwynpyws opuuuyuwhnynudp kb
kU punupwphttmwi jupnigusdph dbwynpdwt jultwnughtt gnpénuutp:

NMuwonyutwlut Jurnygubpt ppkug widwwnghjhmpniup twh b wpwy wwywhnynid thu phwlub
wulwilikph Uhgngny wbnqulwy]tiny hpyuwbngwubtph, vwpbph ququpttph b ppopibkph pu: Zwppe nkjhtbh
wuydwbutpnid wdwwngbjhnipnitt wywhnyynud Ep wphtunwlut guonywtuljut hwdwljupgh vhengny:
Udpngh  wuwunbpp  qubqduétn thit b wdpwgwés npduwbbkgnijubpnyg, npntp dhdwgund  Ehu
wupnywintbwlnipnibp:

Fninp wdpng-ptwjuuyptpnd ogqunugnpsyws £ wthwdwswth fwljunuwghtt Uniinph uljqpnipp, npp
hwunhynd E Zuyjuljut (kptwphuwphh ppntqk quph wdpngubpnud:

Gugupuitkph hwwnwlwugdughtt nisnudubpp (hndhtt jupws tu guonwyuwiws nknuiph swihbkphg,
npp httwpwynpnipntl skp mwjhu Yhpunk] wquun hwnwljugsdwt uljqpniupp, b jurpniguuyuunnidp pipdus &
nipnublynih ulqpniiph: Ywgupuibbpp pudwinnd ku snpu wkuwlh. dkl ubbjulubng, Uk ubbyuluing
wuwhngny, tpynt ukyuljuing, Epkp ukiyuljuing: Yugupubbbpmd qipholunud £ jEunpnunid ogwhu nikgnn
plwkih ubkyulp, nph ompe fudpuynpius ko dbhwgustbpp: Uypuhuh hunwljugdughtl jmsnudp swslus
JEunpnuwlut ukyuwl Yud upwh, hwinhuwind b Zujwunwih wwpwspnid mbwphunipjut Epbphw-
qupuujw thnpdh wpyniup b dbwynpyt) kE Unweuynp Uuhuyh b nknuljub wjwinnypubph huwdwunpnipjudp:

Udpng-pujun]uypbph jurmglub dudwiwl Jhpum(b bo swpgusph kplne wkuwlibp pdwpupny b
Enlhtwdl:

Udpng-ptujuquyplpt niukt yuwonyuwinnuljut wdpnpouljuunipmni: pwip unbntwdlb snpuynid tu
Upwqus (kep  hwpu]-wpldnunphg  dhiish  hwpuj-wpbbp:  Bpyph - thpumd wdpngbbph  wynpuhuh
hwdwlwupgh unbndnidp wujdwiwnpjws b wyt hwbquuwipny, np Upwquénnut knk) £ puquynpuljui
Yupjwsp: Blukn] bpiph pwnupulwi whluymb b Juwbqubpm] b hpuh&wlhg Uppwlymuhbbpp
Upwquéninimd  unbndtght hgnp  wupunwyuwinnuljut  hwdwlwpg, nph tyuuwlp Jwnupruyun
dwjpupwnupp hwitljupdwyh ttplnidnidhg b tkpphtt nwpwdwyunipniiiinhg wuwowwwub b kp [3]

Zujwunwuh Zuwbpuy bnnipniund, guynp, wjuon shw Uqqugqpujut  wjgh-puwbqupub, npunkn
htwpuwynp Yhukp JEunpntugguws b pyuyidws YEpyny tbpuyugit) dowlnipuyhtt b puquuljui nne
hwpniun dwnwgnipniup’ pug tpljuph nwy:
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Ujuop gnynipynili snibih nupkphg Ukq hwuws Zwy dnnnypnh puquwlub wpytunht idhpdus phdwnhy
puigupui: Uy phdumny jul wpwdht nunidbwuhpoipnitubp: «Pnnp dudwbwlubph Zuyuunwips
Ugqqugpuljutt  wygh-pwbqupuih untnddwut dudwbwl tupwunpynid £ jpugub) wyy pugp:

Udpngutph dbwdnpdwt p huyn Ejws dwpunupuybnulut wnwidtwhwnlnipmiuiipn hwygh
Junugkt Uqqugpuljut wjgh-pwbquputh wwpwspnid npuig dwbpwltpubph b hpwlwb swihbpny
huwnjuwsubph vnbnddwt dwudwbwly: Udpngubph b npuig hwndusubph junnigdut dudwbtwl hwogh
Juntgkl pipnh wpnmwpwlubph b dkhhg dniuhtt whgdwt wnwbdiwhwnlnmpnibtpp [4-6], hisybu twb
ptdwwnhl puiquputtph gnigwidnipubph Jepupkpjuy dbp Ynndhg wpdws wnwewplubpp [7]:

Uqquqpuljut wjgh-pubqupuih unbnsdwt dudwbul wtyuwydwt hwpgh jurtdbt phippuohtinipjut
nju) dudwbwluppowth wnpwudtwhwnlmpiniupp b Ygnigunpybkt npwquuub  gnpénnnipniuubph
punbtpuljutugus tkpjuyugnidubp:

NPEINOCBHLJIKA MY3EU®UKALIMU APMSIHCKAX OBOPOHUTEJBHBIX COOPY)KEHUI B
HAIIMOHAJIBHOM 3THOI'PA®UYECKOM ITAPKE “APMEHUA BCEX BPEMEH”

A.I0O.Cadapan
Hayuonanvhbiil ynusepcumen apxumexkmypul u Cmpoumenibcmea Apmenuu

KiioueBbie cioBa: Myseedurarmsi, OOOPDOHHTEIBHBIC COOPYKCHHS, KPEIOCTh, CTONHIE, MUTaACHb, JAHAWADT,
STHOrpaUUECKHIA TTapK.

AHHOTALUA

IIpencTaBieHbl HampaBleHUS DPA3BUTUS OOOPOHUTEIBHBIX COOPYKCHUH, CO3JAaHHBIX apMSHCKUM HapoAOM Ha
IPOTSDKCHUM BEKOB, UX aApXUTEKTYPHO-ILIAHUPOBOUHbIE M OOBEMHO-IPOCTPAHCTBEHHBIE DEIICHUS, PacCMaTpUBAIOTCSA
BO3MOXHOCTH UX My3ee(UKaluy P CO3aHUU HALIMOHATIBHOIO 3THOrpaduuecKoro napka “ApMeHus BceX BpeMeH .

PRECONDITIONS OF ARMENIAN DEFENSIVE STRUCTURES MUSEUMIFICATION IN NATIONAL
ETHNOGRAPHIC PARK "ARMENIA OF ALL TIMES"
A.Yu. Safaryan
National University of Architecture and Construction of Armenia

Keywords: muesumification, defensive structures, fortress, capital, citadel, landscape, ethnographic park.

SUMMARY

Development directions of defensive structures created by Armenians, their architectural and volumetric — spatial
solutions are given, the possibilities of their museumification while creating national ethnographic park "Armenia of all
times" are considered.
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T'EOJE3UYECKHAE PABOTHI TP CTPOUTEJBCTBE BBICOTHBIX
3TAHU 1 COOPYKEHUMN
B.H. Bappansin
Hayuonanvnoui ynusepcumem apxumexmypbel u cmpoumenscmea Apmenuu

KiioueBble cjioBa: ocu 3laHMi, NOA3EMHBIE KOMMYHHKALMM, TPAcca, IOTPELIHOCTh, BBICOTHAas OCHOBA, pa3OMBOYHAs
OCHOBA, CTBOD, IPYHT, Mapka, (GyHIaMEeHT

IIpeonazaromes n00x00bl, KOMOpPbvLe NO3BONAIOM ONPEOeIUnsb CHeneHb U OONYCKU 2e00e3UtecKux pabom npu
6038e0eHUU 30aHULL U COOPYICEHUI, KAK HAXOOAWUXCS 8 IKCNIYAMAYUl, Max u 8 Nepuood ux CMpoumenbcmed, a maxice
secmu Habmo0enus eeode3udeckumu memooamu. IIpu amom odvem u CLoHCHOCHb pabom Henpepvl8HO 803PACMAION 8
C6A3U ¢ CO30aHUeM KPYNHBIX YHUKATLHBIX COOPYIICEHUTI B036E0CHUEM UX 8 CIOJICHBIX 2C0N0SUYECKUX U KIUMAMUYECKUX
VCNOBUAX, NOBLIUEHHOU CEeliCMUYECKOl AKMUBHOCMbIO HA pside 00bekmog. I109momy memoost u 060py00eanus 0ns
2eodezuyeckux pabom u HAbIOOeHUll HENPEPLIGHO PA3BUBAIOMCA U cogepuiencmayiomces. [Ipu oyenke kauecmea
CMPOUMENbHO-MOHMANCHBIX PAOOM OHU OKA3ANUCH ECHO CEA3AHHBIMU C PA3PAOOMKOU 2600e3U1ecK020 00CTYHCUBANUSL.

TexHuueckuii mporpecc, KOTOPBIA OCYHIECTBISIETCS BO BCEX OTPACIAX CTPOUTENBCTBA B Hamed peciryOiuke,
BBIABUI'a€T BCC HOBBIC TpC6OBaHI/IH K IOBBINICHUIO Kad€CTBa CTPOHUTCIbHO-MOHTAXXHBIX pa60T U TOYHOCTH BO3BCIACHUSA
COOpY)KEHHIH W MOHTaxka 00O0pyIOBaHHWs. B3aMOCBS3b NMPOMBIINIIEHHBIX OOBEKTOB COBPEMEHHBIX 3aBOJOB TpedyeT
MHHHMAJIBHBIX JOITYyCKOB JJISI CBOETO ocyuiecTBiaeHus. OceBast U BRICOTHASI TOYHOCTh YBS3KM KOHCTPYKTHBHBIX JIEMEHTOB,
a Take 00OpYHOBaHMS IPOMBIIUICHHBIX LEXOB M BBICOTHBIX 3JaHUH MOTYT OBITH 00ECHEYEHBI TOJBKO IIPH YCIOBHH
MIPUMEHEHHs] COBPEMEHHBIX HH)KEHEPHO-TE0Ie3MYECKIX METOI0B, U3MEPUTEIbHBIX IPUOOPOB M HHCTPYMEHTOB.

BosBeneHne BBHICOTHBIX 3[JaHUIl CBSI3aHO CO CTPOMTENILCTBOM Psifia MHXKEHEPHBIX COOpykeHHH. Kpome riaBHBIX U
OCHOBHBIX OCEHl MHOTO3Ta)KHOTO 3[[aHHS OT BHELIHEH IUIAHOBOH I'e0Ie3MIEeCKO OCHOBEI JOIDKHBI C TPEOYeMOH TOYHOCTBIO
HEPEHOCUTBCS B HATYPY TPACChl Pa3IMYHOIO POJia MOJ3EMHBIX KOMMYHHUKALUH, TOABOAUMBIX K 3[aHUIO.

TexHUYecKkue YCIOBHS II0 CTPOMTENILCTBY BBICOTHBIX 3/IaHMH YCTaHABIMBAIOT JIONMYCKAaeMYyIO IOTPEIIHOCTh B
TIOJIOKEHUH Y3JOBBIX TOYEK KOMMYHHMKAIIMOHHBIX JHHHH B 10 cu 1O CpaBHEHHIO € TPOEKTHBIMH KOOPIMHATAMH.
[IpuHNMas, 4TO MOTPENIHOCTh I'eOAEe3UYEeCKUX HM3MEpeHUi coctaBiseT 35% ONmyCTHMMOW BEJIMYHMHBI, TO HEOOXOoauMas
TOYHOCTH TJIAHOBOM OTIOPHOMW CETH Ha IUIOIIAIKE CTPOUTEIBCTBA BLICOTHOTO 3/IaHHS PACCUUTHIBAETCS 1O popmyiie [1]

L, =221 M,

rae Lt — anmiHa oJMHOYHOTO X0/1a MEXLy ABYMsI ITyHKTaMH IOJIMTOHOMETPUH;

Tep — 3HAMEHATENb CpeTHel OTHOCHTENBHON MOTPENTHOCTH X013,

M — cpenHsist KBaJpaTHu4ecKas MOTrPEIIHOCTh ONPEeNICHNUs] KOOPAUHAT CEPEeIMHbI X0a.
s obecnieuennss M=3,5 cm nipu nmmne xoxa L=500 », momy4yum

= T =5000.

T
cp
22 -M
[prHMMast TOYHOCTh UCXO/IHBIX TAHHBIX HA v 2 HIDKE [OTPEIIHOCTU U3MEPEHHH B XOJIE, I0IyYaeM

Tucx = L 2
10000

T.€. TOUHOCTh NOJIUTOHOMETpHH 1 paspsina.

B 3aBucuMOCTH OT TEppUTOpUM, NpeaaraeMoldl KpyHHOMAcIITaOHOH ChEeMKOH, COBpEMEHHbBIE TEXHUUYECKHE
TpeOOBaHMS MpPEAyCMaTPUBAIOT OIOPHBIE HHUBEIHMPHbIE CETH TpeX KiIaccoB. BpICOTHas OCHOBa Ha IUIOIIAAKAX
IIPOMBIIUIEHHOTO CTPOUTEIbCTBA co3aercs HuBenupoBanueM Il kinacca u ajst MaccoBbIX pa30MBOYHBIX PadOT CryLIaeTcst
HUBEIUPHOH ceThio 1V Kiacca. BeICOTHI periepoB, HEOOXOAUMBIX [l HAOIOJCHHUS 32 OCaIKaMH COOPY>KEHHUH, ONPeNeaioT
HusenupoBanueMm | u II kmaccoB [2]. IIyHKTBI ceTH BBICOTHOM OCHOBBI HPHBSA3BIBAIOT K MapKaM TI'OCYJapCTBEHHOTO
HUBEJIMPOBAHUS, €CIM MapKU PacIlOIOKEHbl Ha OOJBLIOM PACCTOSIHUM OT CTPOSIErocs 3JlaHus. BBICOTHYIO NMPHBSA3KY K
IIyHKTaM MPOM3BOAAT TOJIBKO IJIS Nepeaad aOCOIIOTHOW BBICOTHI HA perephl IUIOMAAKUA. BBICOTHas OCHOBa Ha camoil
IUIOIIA/IKE B 3TOM CIydae SIBISIETCS CTPOTO YBSI3aHHOM CBOOOJHOMN CEThIO.

IlnanoBas reonesnyeckas OCHOBAa Ha OOJBLION IUIOIIA/KE CIYKUT IS TIEPEHECEHUs] B HATYpy pa3OMBOYHBIX OCeH
COOpyXeHus. Pa30MBOYHYI0O OCHOBY, KaK yKa3bIBAJIOChH BBIIIE, CIEAYET NMPUBA3BIBATH K IyHKTAM TOCYIApCTBEHHOH CeETH,
WM CETH CTYILEHHUS.
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[To Ha3Ha4YeHWI0 WM XapaKTepy MWCIONHEHHS pa3OMBOYHBIE DPAOOTHI HENATCS HAa TPYNNBL OIS 3€METbHBIX H
CTPOMTENBHBIX PAOOT; Pa3OUBKY JUIS MOHTa)Ka METAJUIMUECKUX U COOPHBIX JKeJIC300€TOHHBIX KOHCTPYKIUif; 000py10BaHUS
1 MexaHu3MoB.HeoOxonumas TOUHOCTH M3MEpPEHUH IpH pa3OMBKaX OIpeiessieT BHIOOP HMHCTPYMEHTOB U METOJOB
n3MepeHui. Haubonee pacnpocTpaHEHHbIE IEMEHTBHI I€OAE3UUECKUX PabOT HpU pa30MBKAaX — IMOCTPOCHUE YIJIOB U
BBICTpaNBacHHE TOUKH B CTBOPE.

B mpomecc reome3smdIeHCKHX paboT BXOIAT HAOMIONCHMS 3a OCagKaMH 3aHUH, KOTOpHIE IPOM3BOMATCS C IEIBI0
omperieNeHust abCOMIOTHBIX M OTHOCHTEINBHBIX JeopMaryii, CpaBHMBAs MX C PACUCTHBIMH, U CBOEBPEMEHHOTO MPUHATHUS
Mep IpH TPEBBIIIEHUH JOMyCKOB. AOCOMIOTHYIO BEIMYMHY U Ipelesl HEpaBHOMEPHOCTH ocaika (yHIaMEHTOB
PaCCUUTHIBAIOT 3apaHee Ul CPABHEHUS UX ¢ (PAKTHUECKUMU, C LEIbI0 KOHTPOIIS IPOUYHOCTH U YCTONUMBOCTH COOPY>KEHUSL.

B GonbmuHCTBE citydaeB (yHIAMEHTBI BBICOTHBIX 3[JaHUM 3aKIaiblBalOT B IUIOTHBIX, HO CXHMMAeMbIX IPyHTaXx.
IpakTrka moka3aja, YTO BEJIMYUHA TAKOI'O CXKATUs y PsAfa BBICOTHBIX 31aHui mpepbimaer 10 cy. s BBICOTHBIX 3[aHHR
HaOIIOZEHNSA 3a XOJOM OCajgKoB (PyHIAaMEHTa OCOOCHHO BaXKHBL, T.K. OT HUX PABHOMEPHOCTH 3aBHCAT IIPOYHOCTh H
YCTOWYHBOCTH 31aHUL. MexXIy TeM, (GyHIaMeHTHI BEICOTHOTO 3/1aHHUS 3aHIMAIOT 3HAYUTENBHYIO IIIOIMA/b, BHYTPH KOTOPOIi
OOBITHO OTMEYAETCS HEPABHOMEPHOCT OCAIKOB.

ITocne 06paboTKM IpyHTa M MOJCYETa HEBSI30K B XOJaX UX YpaBHMBAIOT. IIpu OOJIBIIOM 4YHCIIE XOMOB MOXHO
PEKOMEHI0BATh JUIsl YPaBHUBAHUS CIIOCOO y3IIOBBIX TOUCK.

CpenHIo0 KBaJpaTUYECKYIO IOIPEUIHOCTh OKOHYATENbHOM BBICOTHI Y3JI0BOM TOUKU BEIUUCIIAIOT IO (hOopMyJIe

MU
m,, =——,
V3 \/;

rac y - IIOTPEIIHOCTh €AMHHUIBI BECa, BBIYHCIIIEMA 110 (j)opMyne

2
PV
- >
K-n
rac V- HeBsI3KH 1O KaXJI0MY U3 XOO0B, K - gucio X040B, N — YHCJIO Y3JIOB, P- Bec XoJa, paBHLIi/lI O6paTHOI71 BCIIMYUHC

LITaTHBOB.
OcaJoKk OmpenensoT U3 JABYX LHUKIOB HAONIONEHHH, NPH STOM €ro MOrPEIIHOCTh MOXET ObITh MHOJydYeHa 10

¢dopmyie
m=M; + M3 ,

riae M u My — TIOrpenIHoCcTh BBICOTHI MapKH B Hanbosee ciiaboM MecTe XO7a B TIEPBOM M MOCIEAYIOIIEM LIUKIIAX
HaOJIIOIeHUI.
Cpe/Hsist 0cajika BBIYHUCIISCTCS JICTIeHHEM CYMMBI OCajika BCEX MapoK Ha HX YHCIIO, IO CIeAyolei Gopmyie

1)

_S;F+S,F, +..+S F

cp n ?
DF
1

rae Si, Sy,...Sn — ocanku Mapok, Fi, Fs,...,F, — cooTBeTCTBYIOIME MapKy IUIOIIA M HOAOIIBEI (yHIaMEHTA.

S

AEN1IEPUUUL UTUSULLLEMC RUMNUZUNY TELLEND B9 YUNNR3SLEND
ShuururNkESUL dUUULUY
9. L. Juppubyui
Kwpnuwpuwybnntppul b phiwpupnippul Zuyuunulh wgguyhl hwduyuwpui

Puituyh puntp. pkuplph wnwgpbp, unnpginiyu Ynunituhjughwikp, nintghs, ujupwwbp, pupdniupuyhiy
hhup, hhdtuht pugpunid, gswhwdwwnbnusp, gpniuwnm, hktwthy, hhudp

uvonoenkhUu

Unwownlynud L Uninkgnidubp, npnip pny) ki wwhu npnoky unnygubph b okupkph shtwpupnipjut
dudwtwl] ghnphqhwljut wopwwnwbpubkph pnyunyuspp nt wunhdwip, hpwwiwgul] nhnnudubp ghn-
nhqhwlut dkpnputpny, hsywbu swhwgnpédwl, wjuiybu )  shtwpwupmpjut pipugpnid: Uju phuypnud
wbpunhwn wénud E wplumnwtpubph swdwip b puppnipniup’ juuyws pupy bpjpupwbului b §hdw-
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jujut yuydwbubpnid  funonp b Equjh Junnygutph unbnddwl, husyku bwb npny opjjnutipmd pupdn
ubjudhl winhympjut htwn: Uy wundwnny ghnphqhuljwt wypwwnwuptbph b ghunwdubph dbpnnubpp b
uwppwynpniditipp wipunhwn qupquinid b junwupbjugnpsynid tu: Chtwpupuljut dntinwdught wphuw-
wnwlpttiph npuljh quwhwndwi dudwbwl] wupqykg, np ngputip ukpnnpkt jupdws kb tpwithg, pk hisyhuh
ghinpiqhuljub Swnwynipinit juwwnnigyh:

GEODETIC WORKS AT THE CONSTRUCTION OF HIGH-ALTITUDE BUILDINGS
AND FACILITIES
V.N. Vardanyan
National University of Architecture and Construction of Armenia

Keywords: utility axes, underground communications, highway, inaccuracy, vertical control, marking, base adjustment,
transit, ground, mark, foundation

SUMMARY

The level and admissions of geodetic works for the erection of high-altitude buildings and constructions are
determined. The observation activities are carried out by geodetic methods both during the operation and construction
processes. Thus, the volume and complexity of works continuously grow in connection with the creation of large unique
constructions, their erection under tough geological and climatic conditions and the increased seismic activeness on a
number of objects. Therefore, the methods and equipment for geodetic works and supervision are being developed and
improved continuously. At the quality estimation stage of construction and installation works appeared closely related to the
development of geodetic service.

JIUTEPATYPA

1. Jledenes H.H. Kypc unxenepHoi reonesuu. - M.: Henpa, 1970. - C.16-18.

2. MWucrpykums no Husenuposanuto I, 11, I u IV xnaccos. - M.: Henpa, 1974. - C.24-28.

3. HBakun E.K. CaBeaneBa H.A. CoBepieHCTBOBaHHE OTPACIEBOrO YIPaBIEHUS B cepe CTPOUTEINBLHOTO AU3aliHa
// JToructuka. MmxenepHslit Becthuk JJona. —2011. - C. 4-9.

Ukplugugyly F' 17.04.2014p.
Capnibfky Fnupmqpnipyul’ 30.04.2014p.

78 SENETUP 42014



EgnILNepu

2571 504.05

EuNLNGPUYUL PUYP QLUZUSARUL B9 QULUYUCNRUC SEVLUDRL
qSuLaLEre *6nLeNruU
£.U. Uwhuljjub, @.N. Ohpnidjuh
Kwpnuwpuy bnnipyul b phliupupnippul Zujuunuih wgquyhl hwduyuwpul
Epliwih whnwlwl huduyuwpui

Puiiugjh punkp. Eyninghwjuts nhuly, rhuljh quwhwwunid, phuljh jupwqupnid, mkubtwsht nhul, wpnwlwupg
hpughéuy

Spywé ki Fgninghwljml nhuljh hwdwgyupihul) panipugnnidp, nuuwlupgnidp b gnpShwmbnid
Jppwm/ng hupyupluyhl Enubwmbabph JEpnidnipiniap: (Fhulh junwjupdul gnpéplpugn hunnfuwabu

quplhnpynid Fupunwulupg ppujpdulabph ubpnupglydwh gnpénid” phwgpuhywinulpul b phwlsnipjui
whnubq [Ehuwgnpdnt Gknipyul nkuwblniihg:

Qpuljut nmwppbkp wnpniptkph yEpnwsmipiniup gnyg b viwjhu, np ubpumdu pugujuynid £ nhuljh
pughwinip puuwlupgnudp: @b phuljh wjwpunit guuwupgnud ghebu sju, wjinwdkiuguhy welju o
Eyninghwljus nhujh quuwlupquut Uh pwupp thopdbp:

Eyninghwjut phuljit wpunwugnmd t wyju jud wytt twpwgsh junwpdwb, npnowljh nbtnbuwljut
gnpéntubinipjutt  ppuwjwbugdut dutwtul wibguiuh Eynnghwljut htnbwbputph b huyun qum
Juubquynpnipjut wunhfup: Eyninghwuljub nhuljh guwhwnnidt Eyninghwujut yuwhwieutph hwdwljwupg
E, npny Yupkh b oubpluyugubt) dnbughtt Eyninghwlwt unpdtph, wwhdwbwht poyjuwnpbh Ynbgko-
wnpwghwibph, wpnwibnndubph hwdwlwpgh, Eyninghwljut swihwihpubph hwdwlwpgh tyninghwulwt
Jhdwljp, npt unbnddb] £ nmunbuwljut gnpénttibtinipjut qupdwt tmwpwspmd, tjupuqgpnn swthwithyubph
vhongny [1]:

Eyninghwjwt nhuljipp putiwpllih G opquuhquutph, wnwnijjughwiutph b tynhwdwlwupgbtph
dwuppuyutpny: Ywpdws wqptgnipyut wnpniphg' [2] wpwewplynud £ nwppkpull) Byninghwlwb nhuljh
Eptip nuubp. dwpnpwsht, dupnpush-ptwljul, ptujub-tyninghuljui:

Cuwnn httwpwynp wqpbgnmpjut’ nwwppipynd Bu Eyninghwljui phuljiph 4 hhdtwljui judpbp. dwpnm
wnnnonipjull, tynhwdwlupqbph, phwwywowpubph Ynpunh b jwunpudpnubph nhgpunugdui/nstisugdub
nhuljtip:

Cunn wnwowgdwl wuwwdwnh' wwpphpuldnud Eu Eyninghwlwb nhuljh wkpdwikin b wkubtwshi
(Ypwpuyht) Eupunbuwmlubp:

Sthutiwsht phuljipp hwdw widuinud i twl nbuthjujut /Yud upnugpuntjpihjut phuljbp,
npnig punn wpwewgdwh wnpniph Jupkjh §nwupwbywnty npytu phuhwljut, jiiuwpubuljui, nunhwughnt
wnunuindwt W/jud nkpthjuljwt puthwinudubph/Adpupubph  (Whpunju wuypnibibpt o hpnkhubpp)
nhuljip: dpwph phypnid nhufh dbkdnipniup jupudws b wkthjuljut hwdwlupgh hniuwihnipyniihg, b
nppwtt pupdp E hntuwhmpniip, wyiput gusn k Jpuph hwwiwljwbnipniip:

Mthulh quwhwunnudp dhownwpluyujut puwduiwt pwupny puunhp E npp quwhwndwt hwdwp
wbhpwdbyn t Jhpwnk] ghnmwlut dh owpp qhwbkjhpukp’ pdoynipjut, hhghbtuuwgh, pnitbwpwtnipiulb,
hudwdwpuljupwnipjul, phuhugh, $hghuyh, duptdwnhjulwt Jhdujugpnipjut dudwubwlulhg dbpnr-
ubpp b wyic thulh quwhwndwb hwdwlupgh tywnwlt E pugwhwynt) nphulh opjtjnnh] wwwnlkpp
npnpwljh mwpwspnid, npp tkpunnid £ Juuwtigh gnpéntutikph, gputg wqpbgnipjut hbwpuynp hknbwupubph,
nhuljh puwtwljujut quouwhuwnwlwbutph b opouju dhpwjuypht nt dwpnynt wnnpompjutp hwugynn Juwuuh
Junnigduspujuwugnidp:

[huljp puwbwluwybu wpnwhwynynd t 0-1 dhpwluypnud: @pn wpdbph phypnud Juwuh hwudubw-
Junipnibp qpoyujut k, hul dkhh nphypnid’ wdkiwpwpdpp:
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[thulh quuhwwndwt gnpdplpwugp, hwinhuwtwny rhufh jurwjupdwb gnpdpupwugh punlugnighs
dwy, punugus Ehtnlyw) hhdtwlwb thnybphg.

*  wpnwunwbphbph wywhun/npnid b quguwkpynid - tyunwljubph U pughpttph npnonud, nhulh

Ubpnpupuiimpjut, dkpnnubph b swthnpnohsubiph punpnipntd,

*  Yuwbqhkph inyhwlwinugnid - yuuwbquynp wnpnipubph puguhwjnnd, Juuubqugnp byniptph

huyntwpkpmd, Jrnutiquph twptwjwiqwhwwnnd,

*  phulh qhwhwwinmd - hwwwlwinipjul, htnbwiputph, winpnompniuttph YhEpnisnipintd,

nhuljh quwhwwndwb wpyniipttinh puinhwipugnid,

*  phulh bjugbkgumbh nignywé dhongunnidbbph dowlnid:

[thulh quwhwndwb junniguupgpp wuppbp B thujh quuwhwndwt hwdwlupgp Jupkh b
nhwnwplt] npytu gnpshp, npt ogruugnpdynid t nhuljh htn juydws hhdtwhwpgtph pugwhwyndwi, npubg
uupugpdut b jurmgquspuyiiugdmt hwdwp:

[thuljh gmgwihop (R) Jwpkih k npnol imupkljut dwhwugusibph pyupwiiuljh (No) b phwljsnipput
punhwinip pyh (N) hwpwpbpuljgnipjudp:

R="4 W
N

Ns dthow k, np nhuljh guwhwwndw gniguthy £ hudwpynud dwhwgnipjut phyp: Ophtiwl]’ wpjuwwnwiiph
wiuuignpjut ghypnid hwdwjp Jhpundnmd £ yupuwynipnh opkph jwd hhwinmipnitubp vnwugus
woluwnwlhgubph pwbwlp: Apbk phdhwlwt wpunwnpuiph Juwbquynpmpjub gnigwthy Yupnn b
hwuwpyk) twl pungltnny hhjuinubwnt hwjwtwlwinipniin:

Unynpwpwp nhuljh pinhwtipugdué gniguithop thpljuyugynid E hknbyw) inkupnd.

nhulh gniguiho(Jinuu/dudinul) = hwdwhnulwinipeint i (Ephnyp/dudwinud) x dhohl Jiwmu (Jinuu/Eplnge)

Mthulh  quuwhwwnnidp  hpdtwubnid  punpnodnid £ wbgwtwih wwwnwhwpubph wpwewgdut
hujwiwljuinipjudp (hwdwpwljuunipjudp)' Pi b hkwnbwupubpny (htwpwynp Juwuh swihnyd)' Qi [3]: Uju
ntwpnud nhuljp Ynpnoyh.

R=PxQ,: 2)
Ubgutljwih yuwnwhwpubph hujubuljuinipjut nhypnid Jupkih £ unwbdtwgut] nhuljh gpwhwndw
Epkp hhdtwlwt dkpngutp.

- twpuyhunwd mbnh niukguws waguuuh yunwhwpubph Jepupbpu) Jhdwjugpuljut ndjuukpp
Jbpnisnipnit (op.’ «quuwhwph dwnh Junnignid», «uuthwinidubph dwn», «yuunwhwp-
htwnlwlp» Ukpnnubp),

- gnpdpupugubpnh yuwndwnwhbtinbwipwht juyh nbuwljut ypnidnipmi,

- 1thnpdwughwnwljub Uninkgnu:

Zuwpwynp Juwuph swihh ghypnid whwp t hwpgh wntl] ninpquijh b winipnulyh pojnp htwpudnp
Juwutitinh swihp:

[*huljh hwoquplh phypnid Yhpwnynwd Eu bwlb wjiyhuh hwuljugnipmniuutp, htyyhuhp B’ «puquyhte
nhulp», «pugnighs nhulp», «punhwunip jud gnidwpuyhte nhuly» [4]:

Luwquypl ppull (Rv) £ hudwpynud wyh, npp gnnipinit nith dwpnljwig hwdwp wnwig nplik nhuljh
winpniph (opptul” pwwt vwhwgnipinih):

Lpwignighs phulp (R.) yuydwbwynpws E nplik npnowlh wnpniph htwn (ophtiml]’ dwhwgnipjub nhuljp
wjunnypupttpnh jud sppwlju vhowuyph wnunnundwb nhypnid b wyi):

Qnidwpughi phulp (R puquyhtt b jpugnighs nhuljiph hwipugnidwph k.

R, =RyxR,: 3)

[thuljh dbénipniit nith uwnnpupwuwnhl punye b yuydwbwynpyws L Jh owpp wyuwwhwlub
Eplnypubpny:

Sthutiwshtt nhuljiph (R) quwhwundwt phypnid wuhpwdbon E hwpdh wetl] wjit yquuwhwlwb
Epunypubpp, npnup wgnynid ku nhuljh Ubdnipjut Jpu: Ldwh dkdnipnitttp kb hwdwpynud.
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- wnkjtwshtu ypwuph wnwewgdut hwjwbwlwbnipmniup® Py,
- fquudwduwyht b wnkwnwh Eynjnghwjwt hpughdwlh vntnsdwt hwjubwlwinipniup' Py,
- htwywlut wuydwbubpp, npnbup npnowlh dudwbwluyhtt Yupduspny unyuwbu jupnng tu
wpunuwhuwynyt) nfju) mknuipht pinpny hwjuwbtwwinipjudp” Ps,
- Ypunh wgpkgnipjut gnunmd dwppjubg Juwubint hwjutwjuinipjudp’ Pa
Zwpyh wrbbing, np pnnp nhunwplynn Epinypubtpp Jhdwugpnpbtt wijup Bu, nbkutwsh nhulh
dbdnipniup Jupkh Eopnot) wtjwje wwnwhwptbph puquyundw pinptdh hwdwduygt.
R=PxPyxPyxPy: (4)

Cwwn phyplpnid  wktwsht phuljh hwulugnipmniip juwynud b hudbdwwnwpwup  hwqdunby
Eplinyputph htin: Gpp nibinh L oibbunud Gpbnypp, wyw nhuljp gowhwnynud £ Q(At) hwjwwlwinipyudp (At
Ukl nupdu hwdwp): Zujuwiwlui Q (At) Ukdnipniup hwinku k quihu npybku nhuljh gnigwihy, hwnuwybu,
Ept tplnypp wbnh b niukgl) Jky oplunid, npwubkn wwpplip wnbnudwubpnud jupnn Bt wowewbwy
wnkpuninghwwt punyph Jpupuunutg plnypubp:

Skhuttwsht nhuljh swithwihpop Yupnn b jujudws (hul) bwl Junuwbquynp Eplinygph dbdnipiniuhg (W)
wntwh swihhg (ophtinty, tpypuwownd, wuypinil, hppkh b wyjl), nph wpyniupnid npnoynid Eu dwhwgwsubinh,
wunidwsutiph phyp b wnkwnh gnuunt swhtpp' gnudwpuyht nkupny:

Udkbwpughwinip dbiny wnkjubtwsht nhuyh gnigwhot hpkuhg bpjuyugind E dhohtiwgqué Juwup
sathp' Ukl mupdu Yuupuspny: Cunhwipugywé wkupny wjt Yunpbih t tipjujugub] hbnbyju inkupnd.

W= 3 P(H,)x W, - QA1) x W, 5)
i=0

P(Hy)=Q(A), P(H\)=1-0(A1), Wy=W, W;=0

npuitkn W-u dhohttwguwé Juwuh swthu b, P(H)) ' i-pg yunwbquynp tplinyph hwjuwiwlwinipniip,

Wi-t' i-pn Junubiquynp tplnyph Juwuh swthp, O(A?) -tt* Juuubquiynp tplinyph hwjuwtuwinipiniup

Ukl mupyu pupwgpnid:

Bpt pugniubup, np Ukl mwpdu pupugpnid wntnh b nibbgl] Yud jupnn Bb wbnh niubiw) N pdng
Ypupudunuig kpbinyputp, npnig wpyniupnid wnlw b gnidwpughtt mbkupny Juwu, wyw nhuljh gnigwthop
U1htuh popnp Epbnypubph Juwuh swthh hwipugnudwpn.

N

W= W,=0(A)xW : (6)

i=0
Sthutiwshtt hwdwlwupgtphg phnn phuljtiph quwhwndwi phypnid wowewplynid k npnolp hthwnlyuy
wnbkuwlh nhuljiph puwtwuljut gnigmuhoutpp [5, 6].

*  wnkpthjulwb. npnowlh dudwiwljuhwnyuwsnid suwhwgnpsynn Junuwbquynn opyijnp nkthjuljwu
vwppuynpnidubph  powthwbdwt  (Jepuph) hwdwtwjwinipni’ npnpuih  dwupnulh (quuh)
htwnlwpubkpny,

*  wihhwnwljwh nunwdbwuhpynng gnpéntubph wgpbgnipyut Juuwtgh hbnbwbpngd dkly dwpnnt
Juwuybnt hwwpuljuinipni jud hujuwiwljwiinipinty,

*  bhwjwpulwub (4niEYjwnpy nhul). npnowljh dudwtwwhwndwsnid htwpwynp Ypupubph htwnbwupnyg
Juwu]wé dwpnljutg wtljuyynn ph,

*  unghwjuiuwb. wjtyhuh wwwwhwpubph wpwewgdwt hwdwhwlwinipni, npntg dwudwbwy
npnowljh dwjupnulniud dwppjuig M putwjh puinhwtnip pdhg Juuudl) B wntduqu N pdny dwpn,

*  Juwijpuwnbkulny. npnpwlh dudwbwlwhwndwsh hwdwp Ynpnrunbtph dkdnipniup pgpuduljub jud
nnlk wy] wpnwhwjnnipyudp:

Nthuljh quwhwwndwt dkpnnubph Jpuw b hhdudws twb gwijugus wigunuignipyut Jwljwupnulh
quwhwunnudp: Upnwlupg ppudhdwljubph wowowgdwt phypnid phwljsnipjuit b mmwpwsdpubph nhuljh
ybpmnusnipniit hppwljwbwgnid b hhdtwjwinid hwdwbwlwinipmitiiph wbunipjut dkpnnnd, npp
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httwpwynpnipinit k pudbnnid Yhpunkjnt nhuljh guowhwndwt mupptp dkpnpubp: Unwtdht wpnunpujub
opiijuiitph nhwpnud hwdwu npnyynid £ wshwwnwlwb nhulyp:

Zppkhwwyuypnt iuyunwbq  opklniakph phwypnid withwnwlwb phulh quwhwwnwlwip jupng b
wpunwhwynygk) hknlyw) pwtwdbng [7].

{Z R(x,y)x N(x,y)}
R SiEd

) {Z N(x,y)} | v

X,y

npuitin N(x,y)-n (x,y) Ynnpphtwntbpny nwwpwspnid dupgjutg pyupuuli k,
R, y)1n' (% y) nnpphtwnubpnid wthwwnwljwt nhulyp,

R(x,y)=%H,(x,y)x P, ®)
ij

Hi-t' wpnwtbnnudubph hajwbwlwinipniup 1 wupnud' i ughttuph hwdwdwyn (nputu Ypuph ughtwpbp
Jupnn i hwighuwbw] wnbuinnghwiwt ntdhth juwpunnudp, thwl opjkjnubph  hbEpdknhlnipjut
juwjainnidn® h hwphy Ynnnghuyh b wyb),
Z (x,y) -" j mqpligmpjut hwjuwiwlwinipniup (x, y) Yhnmd i wpunwibndwi ughtuph hwdwp (mpytu
i
wqntgnipjul Ukuwthquubph ughtiwptbp upnn Gu ghndb) duppjuig obpduyghtt uwuequspubpn b wyj),
Pi-t" dwhwgnt tjph hwjwbwlwinipniiup j wqptgnipju nhupnid:

Lhlhunglbu  Juwbquu/np  oppkhubkpnid D Juuwuugh phwypnd  (xy)  Ynnpphtwntbpng
dwphdwnhjulwh vywubihputph Ynpniunp M (N) ptulsnmipjutt hwdwp vwhdwiynwd L hinlbjw) putiwdlng.

M(N)= [ p[D(x, »)lp (x, y )dxay 9)

nputn Si-t htnkgpuut ptwquyunt k (phuuwduyph wyt nwpwspp, nph vwhdwitbpnid htwpudnp G
dwpnyuyht Ynpniunbp b Juwudusputp), (p(x, y) -n' ghnwplyny optijnnid pwnph nhypnid duppljutg
pwbwlp x,y Ynnpphtwnubpnid p[D(x,y)]-p dwppuyhtt Ynporuntbph b Juuudusputph yupuwdtnphl opkupt
E' jupudws Junwtigh dbkdnipiniuhg, D(x,y)-p* Juwtg, npp npnoynid k (x,y) Ynnpphwntbpnid phuhwybu
Junuiquynp Wniph thnthnjudwt phypnid b hwpuplynid £ hbnljuw) putiwdlng.

D(x,y)= [Q%(p)do, (10)

tn

npubn 7, -p duadwbwlught vhowluygpu L, Q) -1° phuhwlwb Wyniph Ynighunpugnudp dptuninpunid:
Unpunh dwphdwnhfuiui hwrquplht hpwlwbwugynid E, tpp huwjnih o Epuwyht wdjuwubpp:
Zupyuplyh phwypnid wuhpwdbon b hwoyh weul] twlb 1 wwpu phpwugpnid pudnt nipnmipjui (o) b
wpugnipjui (V) thnthnpunipyniip:
NMuwpudbnpbpp witjuh guunwhwljut ddnipniutbp Bu, hbnbwpwp tpuig nknupwsdwi opkupp 1
wnwpmd Jupbih £ nhnt] dhugt npybu quunwhwlut dkdnipjut hnd hwdwlupgh $niuljghw: Uy nhuypnid
ynpniunibpp npnoyk hbnbjwy putudling.

27 Ving

M(N):” I J.Xgo(a,v)P[D(x,y)]xgo(x,y)dvdadxdy, (11)

npunkn plar,v) -n pudnt a nignnipjul b v wpugnipjub nknupwohudwi dntujghwut £, Ve b Vminp' pudnt
wpugnipjub wnuykjugnyu b tJuqugnyt htwpunp wpdbputpp, hull dntu vwhdwiunidubpp inyut B, hty
(9) pwtwdlnud:

Zuoyh wntbknd (11) pwbwdlbp' withwnwlui phulh quwhwnwlwip phdhuybu Juwbquygnp
opjtmnutpnid jupunuwhwjngh htwnlyu mbkupny.

27 Viax
R :%” I J o (. v)P[D(x,y)lp(x,y)dv da dx dy) (12)
S, 0 Vo
npuntn H-p ypuph hujutujuinipiniub £ 1 nupju pipugpnid:
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Mthulh quwhwwndwt wpyniupubpp Yhpurdnd tu nhufh Jupwdupdwb gnpdpupugnid  (aup):
Upnwlupg hpughdwlubph phypnid, Juwpdwé nhulh quwhwwndwt bulbnwht  wndjuutphg,
dbpnnubpp b nusdwb Epubwlubpp tmuppkp G
- Jhdwjugpuljut dkpnn, kpp hwjwbwlwiunipmiup npnoymd £ Jhduljugpuljut ndjuitipny,

- whuwhwjwbwlwt dbpnn, Gpp Jhdwugpuiui wndjujubp  gnpdtwfuinud  sjutt b phuljh
quuhwwndwt hwdwp oqgnugnpéynid k hwmqugnin kjujknught wdjuyubp,
- Kjphunpluljut dkpny, tpp nhuljh ghwhwndwt hwdwp Yhpwnynd £ hnpnng hwpgbph depnnn:
Upnuwlwupg hpuwghdwlubkph  @pwputph) phulh  quwhwndwt b gpubg  Juihwpgbdwib
dhongupnidubinh wpynitwybnmpjut pupdpugdut byunwyny tkpunudu ks hpunnipnit bu unnwughky
wohmuphwnbnbljunjuljut  hwdwljupgbpp  (USZ2 Jwud  GIS hwiwlwpgkp), npnip wwywhnynd &l
hudwywunwupwt wjjujutph hwjwpnidp, wwhwywinwdp, dowlnuwdp b pgpubg wpnwuwuwnlbpnudp
nupwbswljut Ynnpphtwnwljut mbkupny: Uy junupny® wyn nidjuttpp wupnitwynwd Eu puighwnnmb pdugh
Ubbnipniutiip, npnig thongny wnpynud E hpulju mbnkjunynipnit ntuntdbwuhpynn mbnuph JEpupbpyuy:
Tpwip k.
- wufjuy mbinuupht punpny wjuykpp,
- wppuuphwgpuljub ndjuyikpp,
- nfjuy dudwbwlwhwndusp puntpwugpnn ngjuyitkpp:

Uju hwdwlupgbptt b mwuppbpnipnit dinue hwdwljupgbph (mupuwswlnnpphtiwnuljut, nwupudw-

pudwbwnup b wy), wywhnynid ki vnwgus nbnijunygnipyut ywhywbinidp, dyulnidit nt nwpw-

Suljut mbnkjuwnynipiniup:
0PUYP YUUAUCWU
Stntjuwnynipjut hwjwupnid, M*hulh JEpnidnipeni Ujunwbgnipjul
yYtpnidnid hulnnnipniu
Juwbgh tnybhwwubugnid M*hulh guwhwwnnid
Zwwjuwlutnipjut Yhpnisnipnth Zknlwuputph Yytpnidnipnia
huwdbdwwnnud *
Cunmityh nhuy » (thuljh wunh&wh
Jud
> Syjw) nhuh yuwhwwunid
1y
[rhulh tJugkgdwit ninnyusd
hwtdtwpupulwtibtph dpwlnid

Ulwip: Qununfupdwh gnpdplpugh ufubunh
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Puuyuhywiwlub b phulsmpjut wifunuig JEuuwgnpsniitinipjut mbkuwlnithg nhuljh (ptwsht b
wnbkpbwshlt) quwhwnnudp hwnjuybu dbks E wpnulupg hpuyhdwlukph juitjpupgbpdwt, qguuhwndwul,
hsybu twl nnidws nwpwsputiph YJipujuiginnujut wyhwnwiputph juwnwpdwb qgnpénid [9]:

Unwghti thnynud, npyjbu Gjujknughtt mdjujubp, mupwspubpp twpuonnp swthynid L mupwswmljub
Unnpphtwnttph dbpnngnd U towgpynud L wifju wknuiph |phy wuwultpp (uunrudpn, phwljhduyulu
wuydwtbkp, pudnt ninnmpjut hnthnjpunipmnibtbp b wyv):

Uuwpbdwnhulijut  owwnhdw] (mdnidubp unwbwnt tywwwyny Gpypnpn  oyonud  wwppbp
opjknttnh ykpwpkpyuy ndjuyutpp npynud o hwdwlwpghtt® hwwnny dngbjubph oquntipjudp:

Cunn Yhpwndwb npnpunh’ wowphwunbnjunjujut hwdwlupgbpp jupng Eu (hut) hbnbjw) mhyh
USz' ghpunbuswlul, phwywhywiwlwl, hnnuyhtt (Qupuuwnpughl), pwnupuyhtt jud wbnuliub
htptwjuworwupdwt dwpdhtubph, hsybu twl wpunwlwupg hpwdhdwlubph jubpowpgbjdwi, nhuyh
quwhwwndwb, nknujtugdub b hbnbwpubph Jipugdwi:

Ujuop nphujh junwjupldwit bpwqiujupnipmpiup dwppjuilg wennonipjuit b wpuwlupg
hpwypduljutph quuwhwwndwi b jupwjupdwi wendny tnp thoynd £ U wju wwpuguynmd jupbnpynud £
Eyninghwjwit nhuljh quwhwwndwt yEpnhhoju) pninp dkpanubph htwpwynp hwdwnpnipiniip:

OLEHKA U MEHE/I’KMEHT 3KOJIOI'HMYECKOT'O PUCKA ITPU TEXHOT'EHHBIX
OIMNACHOCTSX
K.C. Caaksn, I'.IL IMupymsn
Hayuonaneuviil ynugepcumem apxumexmypul U cmpoumenbcmea Apmenuu
Epesanckuil 2ocyoapcmeennbiii yueepcumem

KuaroueBble ci1oBa: SKOJIOTHUCCKHI PUCK, OLICHKAa pUCKa, MCHEI)KMCHT pPHUCKA, TEXHOTE€HHBIN PHUCK, lIpe:iBI:I‘IE:lI\/‘IHa}I
CUTyanus

AHHOTAIUA

JlatoTcsi KOMILIEKCHAsl XapaKTEepPUCTHKA JKOJIOTMYECKMX PUCKOB M aHaIM3 METOJOB pPacueTa, NpUMEHsAEMble Ha
npaxtuke. Ilponecc ynpapieHHs pUCKaMu OCOOEHHO Ba)KeH IPU IPEJOTBPALIEHHM YPE3BBIYANHHBIX CUTyallid ¢ TOUKU
3peHHs OXPaHbI OKPYXKaIOIIel cpebl i odecriedeHns 6e30MacHOMN KU3HEASSTEIHHOCTH HACEICHHS.

THE ASSESSMENT AND MANAGEMENT OF ECOLOGICAL RISK DURING TECHNOGEN HAZARDS

K.S. Sahakyan, G.P. Pirumyan
National University of Architecture and Construction of Armenia

Yerevan State University

Keywords: ecological risk, risk assessment, risk management, technogen risk, emergency situation

SUMMARY

Comprehensive ecological risk description, classification and the analysis of practically applicable calculation
methods are given. Risk management process is particularly important in the prevention of emergency situations in terms
of environmental protection and safe life-sustaining activities of population.
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258} 614.446 ;574

209pQULULLECP UPLULNRUC NMNEU AFTUUYUL FUCALULEE YLUUULEMOUUL BY
NALAUSUUL UNnuznd UbN3

U.U. Ujuqyui, S.U. Uhpuybjjub
Kwpunuwpuy bnnippul b phliupupnippul Zujuumulh wgquyhl hwduyuwpul

Pwlwh punbp. pdojulub pwthnuubp, hphhqupuiy, phwywhywiulut winwignipnt, pwthniubph
Juwuwqbpdnud

Fdrolwlwl punpnbblbpp Junuwbgunnp ki ppowlw dpowuyph, dwpnn: wenponipyui nr puiph
huwndwp: Fdohulpul punhnibbph 5... 15%-p hwdwpynid Fyunubquidnp b Jupng b quiuqui winnpowwi
Yunubqhkp wnwowghky: Cuwn 22 wnnpowuymhnijeyul iwhnupupnieyul unfjuy dkphp, 31.12.201 1. npnipjudp,
wpunnliugpywé 2793 wnnpowyuwhwlml Juquwlkpunipinibabbphg dhuyl 330-p, uyupblpl 12%-p,
hinupun/npnipini i nibkl punhnibbpp uypkint Apfhqupubbbpnid: Unwowplynid E pdolulml puithnbibph
YhwuwmgbpSuwl b nslswgdwl phunywhwywinuwl wenidng wwywhny Apfhqupuibbph Jupnignidp npnowlh
vwpglpnid, plsp pniyy unw hnpp ynipwswpiuny wwwhnyly hwl hwuplbwi dupglph hpjuwinuinghbphg b
poidyEunkphg puhnbbbph hugupnidp b Ghnpnbwgyus sbgnpugnidp: Znpywénid phawplynid F
Zugumuunwbind pdolwlul punhnbbbph wwywhny JiwuwqbpSdwh byuwnwng C.P.100 Ungkih hphhqupuih
Jhpundwl hyunnwjwhwpdwpnipinilp, Gpubinid oqunuugnpdyng whpnjhqh nknbninghwi I ugpdub

wpngkup:

Unnnowywhnipjut Zudwphwphughtt Ywquuybpynipjut wiajup thnpdwugtnubph anphoipnp 1979
pYwywuhy, hhdudtngd twphind wigugus htwnwgnuinipnibubph wpyniupubph Jpw, pdojuljut
pwthnuutpp quutg quuubquynp puthnuubph owppnid: 1992 p. Pugqbpub Ynudbughuyny wnwtdtwgyty &
Juuwbqunp puthntubph 45 wkuwl, nph gnigulj ujuynud £ Yihuthjulwb puthnuttphg:

22 “Yunbph dwuht” opkuph 14-p hnpjwsh hwdwduyt' oquuugnpsdwt hwdwp ny whunwih ginkpp
Eupwliw Eu nstywgdwi: Mnbkpp Juwuwqtpstjhu wbwp L hwoyh weudbb opowlu dhowduypph plw-
yuwhywiuub b vwithnwpuljut yuhywinipjut tnpdtpp b juiunbubpp: Hnkph nstywgnidp htwbiuw-
Ynpnud £ nintpp wtophunn juquuwltpwnipiniup [1]:

Rdojuljutt hwunwwnnipynittbph puthnuutph 85...95%-p juqunid L ny Juuuwtquynp YEugunuyht
pwthnuutpp, hul dhwgws 5...15%-p hwdwpynud £ Junubquynp b upnn b quiuqui wenpowljut Juuubqutp
wnwowgul: Gpp pwthnbubpl punn mbuwfubkph vjpwy o nupubpwnynd b punbiynd Bu jEugunuygh
pwthnuitph htn, wyw Juuwbquynp pdojujut puhnuubtph swhit wybh pupdp b jhunud: Gunbbph
Swjuh tJugbkgdut hwdwp puguluynid ki Uninkgnidubpp:

Cunn 22 Unnpowuyuwhnipjut twjpwpupmpjut wjubtph, 31.12.2011p. gpomipjudp, wpnntwugpjusd
2793 wnnnowyuwhwlwd Yuquuljkpynipmiubphg vhuygb 330-p, wjuphtiptt 12%-p, htwpwynpnipnit nibkh
puthnbibipt wypknt hpjhquputbpnd [2]: Ukpuw gpmipjudp npny dwpqbpnud pdojuljut puthnuitpl
wypnid o thnubpnid jud wpwbg wypbnt punnud B, huyp Jupnn b hwbgqbgul] phuyuhywiuub
uunhpubtph: Upwtghg funtuwthtint dhwl vhongp hpjhqupuuubph Yhpunnidi t:

zpyhqupuip (htuhtbpuwnnp) wknuiht hwdwlupg b Juuwiquynp puthnbubph’ phwwywhuywinpki
wlunuitg, okipdwjhtt nsiswguwtt hwdwp: dudwtwlulhg hpjhqupuutbpnid Jhpundnid B junwpbjw-
gnpdjws mktininghwubp: pwip nuklh dh swpp wnwybnipmitubp. hwmdwyhwnwih o' nsbswgunid Eu
pwthnututp I, II, II 4, dwuwdp, IV Jupglphg, JEuuwopqutwjut duwgnpnubp, qnpshpukp, hwdwqgbuwn,
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dudjiinuig nnuidhengutp, pupwiynipe, ywhun Yugunuyhtt putnubpn: puitp dowlynd i wnwgwgduh
Juypnud,  Swduwyp thnppwind £ 95%-ny, YJupkh b JEpwoquugnpst] wbowwndus obpunipiniup,
ququhtnugnidp junwpynud L wpynibudbn hwdwlupgnd b wnljw £ ququdwppdwt huly spowtiunnipjuts
hwdwljuing:

Zphhqupuip skqnpugunid  E hwdwdwpulubph
Juutqp: Mpwbp pluywhywinpbt widunwbq L, uwwh-
dwbjws uwthnwpuywonyuwiwlut gnuunid wywhnynid
Eu 4-pp Jupgh Juuubquynpnipjutl dnjupuyghtt btundusp b
U@Y-h 10%-hg ny pupdp pnibuwynp wpnwibnnd (bunp,
pInp, nhopuply, wgnunh opuhnubkp b wyu): Gpwpuljug Eu b
wwwhny: Uuljuyt niukt bwl npny phpnipemnibbp. d6s Gu b
Swlp, pnnp fughubpp wwwunpuwundws Eu  hpulugnih
dbwnunhg, mbnunpnudt minbygdnud £ dh owpp wuhpudton,
puyg pwbljupdtp dhgngupnidubpny, npnup bEu' twpw-
génudp, wbkjuhjulwt thwunwpnebiph wuwpuwunnwdp,
vwppuynpdwi  tkpypnudp, wohwwnwlwuqdh  wwnppuu-
unudp, jub vwhdwiuwhwlnudubp wquun  oguuugnpsdwt

hwdwp b wyj: Npyku Juinb, oquugnpsynid L nhqbjuyght

Junkihp Jud puwlwt quq, npnug Swjuup kwlwinpku UY.1: Mppnjhquyht hpyhquput
Jupwd E pwihnih wnbuwlhg b Junphwlwinipntihg, «Muller» CP. 100
niukt Spwwnwp unpnduily:

Pdojuljult puthnuutph Jowuwgbpsdwt b nybywgdwt wihpwdbonnmpmnitp 2Z-nmd wyljh pwl
wpnhwlwi b hpwwnwy unhp B Unwewplynud k22 dwpgbpmd pdojuljut puthnbubph Juuwuwqtpsdwt b
nsismugiwt prwywhywinpbtt wmywhny hphhqupuuttph jupnignid hwpbwt dwupqbpnud, htgp poy] juw
thnpn Wnipwdwjuuny wyuhnyt] wn dupqph hhyuinuungutphg b pnidybnkphg puthnuubph huwjupnudp b
JEunpnuwugus skqnpugnudp: Unwewplynid £ Yhpuntk) «Miomwrep» C.P.100 Unytih hphqupubip:

Uwipptt wmywhnynud k 750°...800 °C gbpdwunhdwmth wuwydwbttpnid whpnjhnhl wpnud, wjunthtin®
whpnihquyht quqtph ;phy wypnud 1100°...1250 °Cobpunipjut wuydwbtbkpnid (wnyniuwl): MThpnjhwhl wypnudp
opquwjut puthnuubph' wborn dhowjuypnid puypuynidu £ b JEpwsnudp whpnjhnhly ququyhtt pwninipgh,
nph phy wypnudp uuwpynud b hwenpy jughlnud:  Upwbng jubpynd b «ub dph» b ghuwybpu thnpnt
wnwowgniup b wywhnyynd £ puthnuubph 1phy wypnud: Mhpnjhnhl wypdwt wpwybnipjniuubpt kb pupdp
Eu ptuwywhywiwlwi-nbnbuwwb gniguihpubpp, Jubfuynud £ ghopuhtih, wmquun pinph b wy) Wniebph
wnwowgniup b wpnwiknndp, wywhnyymd £ quqbph 1phy wypnudp b qupowhnunh puguljuynipiniip,
wypynud £ bwlt Unjuph dké dwup:

Zphqupuih Junnigusph dwuht pighwinip whnknipmnit juqlbne tyunulyng tbpjuyugubip
uwpph punlugnighs dwubpp (uly. 2.):

Zphhqupuih wohwwnwiph hwdwp 20..30 §g wnpp' thwpkpuynpjws nnuphbph dke, pupdynud k
uwpp: Ujpdwtt jughnud (1) 750°..850°C otipumipjut wuydwbbbpnd 10 pnwykh pupugpnid pupwimd b
whpnihgh wpngbup (wyn pupwgpnid onh ukphnupp punhwwnynud k), hnph wjwpwnhg hbnn wjunndwn Eqw-
twlny jughl t hunnppynid on’ puthnuubph dEpotujuts wypdw hwdwp: Uju nwypbpnud, Epp onny hwgk-
gnidhg htnn puujut wpdwt wypngbup sh ujuynd (quép Junphwljuinipmnit niikgnn pwthnbubp) jud
otipdwunhdwip fughnud hounmud E 850 °Cthg gudp, wyu Junwpuipn wjundwn dhwinud b dwnwpuh
woluwwnnid k phwjutt quuqny’ wijunwiq LEjnpuljut pngujundwudp, donuljut onuthnjudwdp, nih hqn-
poipgnitp thnjubijnt hbtwpwynpnipnit: Unwpwgus yhpnjhnply quqp yupnibwlnd E thnoh, hhnpnpinphy,
d&uph plyopuhn, nhopuhliibp b wyil: Mhpnihwnhl quqbpp wypdwi ughljhg dintmd kb jppy wypdwi jughly (2):
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Zpljhqupwih hpduwb wkuihjulwb ndjuybkpp

Nupuwdbwnpbpp b tpubg ykdnipymibubpp

Upununpnnuljuinipynih
- putn quitgiush (§/d)
- pun Swuiph (/)

100-120

Puthnuubph wpdwb ghpunipjut

3500 4huy/iq

thnppwignyyt wipdtipp B §4u/yq)

Ujpdwl hqnpnipjniup 120 000 fhuy/d
(150 4 )

Unuight Jughlyh durdup, & )

Qtpdwuwnhdwup °«C

- wypdwly, 750...850

- wpunuknynn quqtnh ;phy wypdwt 1100 ...1250

Qtpdwyhtt hqnpnipniup, (§9w)

- uypdwly, 750...850

- 1nhy] wypdwl 1100 ...1250

Uwppwinpdwb bjkljnpulwub .

hqnpnipyniup, §dwm

Phntuwhughyh smthbpp a/ 60 x 60

Tunnnduly. 14

puipdpnipniup o

npudwughd aif 40

Cunhwinip quugusp, w 10

Ughiwnwtiph dwdwbwlyp, dop 8..12

Uuhpwdbown onh pwbiwlyp, 5

B/

Quqbtiph swjwyp, £/ 14000

Unpunwtbndwl wpuqnipinibp, &4/

12
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Unjniuwly

Upu pughnud quqbptt wypynud &b ppdusth dbé pwhwlh wnjumnipjudp 2 hg ny wwluu
dudwiwynid b 1100°...1250°C obipdwunhdwth wuydwbtbpnud: Bpdusth dké pwhwlubkpp pupdp Lupdwb
il Unynud kb jughly: Onh wihpwdbon swwih dnniudp jughl jupquynpynud £ wdunndwn knubwlny: Onp
hughy E1gnud tplyne junnnuljabiph dhongny: Lphy wypdwib ughlp wuwinpuuwnynud £hpuuynit ynnuunhg:

Uju wmkjtnnghwtt Gpuohiwdnpnid £ wshiwgpwstiughtt dmugnpnh wjuqugnyn pwtwljubph wnw-
omgnid: dunwpwithg wpjws quqbpp dntnd i ququuuppdwt hwdwlupg 3)° 1phy Juuwuwgbpsdwb
yuwnulny: Fuqudupnpnidhg htnn pug dwppdwt hwdwljupgnid (4) quqbpp vunkgynud tu (100°...150°C) b
mnipu ki quihu onwhbnwgdwt junnpnqulny (5): Unynpwpwp ytpohtt junnnjulh pwpdpnipmitp 6 « b
Jwnwpwih fughynud wjpdwt wpnghup dwdwtul wpwgwunid  Udnpuhp, npp uqunid £ puthnuh Swdwih
5-7%-n: 4-p Yupgh Juubquynpnipjutt Unfuppp, npp hwdwpynud £ whun YEugunuyhtt puthnt, Jupkh &
punt] hwwnnily ynjhgnuubpnud [3]:
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UYy. 2: Pwthnuukph wypdwh yhpnjhuwpl] wpngkuh vjpbdwi:
1- wypuwl jughl,
2- whpnihwnhly quqbph jppy wypdwi jughl,
3- wypjws quqtph dwppdwt hwdwljwupg,
4- pug dwppdwb hwdwlung,
5- Sjuuknyq:

Blukny gqpuiwb wdjuutphg b 22 dupgbipnud pdoujub puthnuubph hwjupdwi b Juwuwqbpsdut

gnpépupwgubph’ dbp Ynnuhg Juuwpws phunwpyndubphg nu JEpnsnipiniithg, wwpq b pununwd, np
wtthpwdtown L.

Uowljly b hpwljwtwgil] puthnuttph swuwh Wuqkgdw dpwughp,

Juwnwpl] pdojuljut puthntubph’ punn mbuwfjutph nwpuwbgunnid,

Yhpwret] hphhqupuubtp pdojuljui pwhnbubph uvpw) Juowuwgbpsnidhg, hsybu twb
plwyuwhywiwlwt b hwdwdwpwljuyht Juuubqutphg jantuwtbnt hudwp,

22-h npnp dwpqpnd wnknunpl) hphquputkp, nponup juwywhndbi hopp ynipuswjuuny
wyny b hwpbwb dwpqbph hhywinuiungutphg b pnidjtntphg pwthnuttiph hwjwpnudp b
JEunpntwugus skqnpugnidp,

Yhpwret] oyyunhdw] wpnwunpnquljuinipinit niitignn b phs Swhiuwwnwp hphqupub, husuh-
uht £ «Momrep» C.P.100 n:

INPUMEHEHHME HTHCUHEPATOPOB KAK HAJIEXKHOI'O CPEJICTBA JJIsA
OBE3BPEXUBAHUA U IUKBUJAIIMU MEJTMIIMHCKUX OTXOJ0B

M.A. ABaksaHn, T.A. Muxkaensin
Hayuonanvnvui ynueepcumem apxumexmypuol u cmpoumenscmea Apmenuu

KiroueBblie cj10Ba: MEAUIIMHCKHE OTXOAbI, HHCUHECPATOP, IKOJOTHICCKasd 6C3OHaCHOCTL, O6C3Bpe)KI/IBaHI/Ie OTXO0I0B

AHHOTANNUSA
MenuinuHCKIEe OTXOABI OMACHBI JUISL OKpPY’Karolled Cpeibl, 3J0pOoBbs U KHU3HH uenoBeka. Oxomno 5 ...15% wmenu-
LOUHCKUX OTXOJOB CUHTAIOTCS ONMACHBIMHU JUIS 3J0POBBS M MOTYT NPUBECTH K PAa3IMYHBIM Cephe3HBIM 3aboieBanusM. Ha
OCHOBaHMH JIaHHBIX MuHHUcTepcTBa 3apaBooxpaneHust PA or 31.12.2011 r. u3 cymectByronmx 2793-X JMIEH3UPOBAHHBIX
03/I0pOBUTEIBHBIX YyupexxaeHui Toiabko 330 (t.e. 12%) UMEIOT BO3MOXXKHOCTH CXKHraTh OTXOJbl B MHCHHeparopax. B
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HacTosiIee BpeMsl BO MHOTHX paiioHax PA oTXOIpl CKHUIraroTCs B IMax WM HE COKUTASACh 3aKaIBIBAIOTCA, YTO NPUBOAUT K
sKoJiorndeckuM npobiaemam. HeobxoaumocTs 00e3BpeXrBaHMs U JUKBUIALUN MEIUIIMHCKUX OTXOJIOB - EPBOOUYEPEIHASL
3agaya PA.OmHuM #H3 CrmocoOOB pemieHus 3TOM 3a/Jaud  sBISETCS INpHMEHeHHe WHcuHepaTtopoB. OOcyxmaercs
BO3MOXKHOCTh IIOCTPOMKHM HMHCHHEpATOpOB B paiioHax PA, urto oOecneunutr cOOp W LEHTPAIM30BaHHYIO JIMKBHU-
JALUIO OTXOJI0B W3 OOJIBHUIl M MEIIYHKTOB O3THX pailoHOB. Takxe wenecooOpa3HO NpUMEHEHHE HWHCHHeparopa
mozenu CP.100 1 TeXHOIOTUH MUPOIIH3a 11 HAJAEKHOM JIMKBUAANHI METUIIMHCKIX OTXO0/I0B.

USE OF INCINERATORS AS A RELIABLE NEUTRALIZATION AND ELIMINATION WAY OF
MEDICAL WASTE
M.A. Avagyan, T.A. Miqaelyan
National University of Architecture and Construction of Armenia

Keywords: medical waste, incinerator, environmental safety, waste neutralization

SUMMARY

Medical waste is dangerous for the environment, human health and life. About 5% -15% of medical waste is
hazardous and may cause various dangers to health. According to the RA Ministry of Health 31 December, 2011 data, only
330 health institutions out oflicensed total 2793(i.e. 12%) have possibilities to incinerate waste. Currently, the medical
waste is being burnt out in pits or buried without burningespecially in the regions of the country which can lead to
environmental problems. Neutralization and elimination demand of medical waste in Armenia is more than an urgent
priority.

The fundamental principle of medical waste management is the use of incinerators. Hereto, a proposal for the use
of an environmentally safe incinerators is given which, being built in neighboring regions of the RA, will providecentralized
collection and elimination of waste from hospitals and medical centers of these regions by less means. The expediency of
CP100 incinerator model’s application as well as the pyrolysis technology and the combustion process used in it for the
secure treatment of medical wastes in the RA are described hereby.

GruyuLNheE38Nhy

1. Pdulwmt puhnbubtph gnpéwbdmpjuipn ubkpluywgynn hhghtuhll b hwjwhwdwdwpwluyhl
wuwhweubp. N 2.1.3-3. Uwbhnwpwlui juwunbubpp b unpdbipp hwunwnbine dwupht. - URL:
http://www.moh.am/hamacharak/hram3havel.doc (03.2012).
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3. TexHu4yeckoe OMMCAHHE WHCHHEPATOPa I YHHUYTOXKCHHsSI HE(TECOAEpKAIMX OTXOAOB C CHCTEMOB 3arpy3KH
KHUIKUX 0TX010B, Mozienb C.P. 100. — URL: http://www.elveco.ru/ (08.2012).
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U.4. Uwpunhpnujub, U.U. Zoghwbthujwi
SQwpunupunyEnnipyul b phlnupupnippul Zuywumulp wgquyhl hunduyuwpul

Puiiujh punkp. tynnghw, puthnl, sppww vhowduyp, shtwpupuljub puthnt, Jhpwoquugnpénid

Lhlnuplnid ki Cniph punupnid phlimupupulul puhnibbph hudupdwl b nkpnid JEpuowldwb
wpmnunpnipyull dhongny uyn puthnibbphg wpdbpuninp phliupupulul yniplph uinwguul
hiupun/npnipint Gabpp: Punpnbbobph JEpudowlhnidp punupp juwpph shbhwpupulul wnphg'
pupdbliny uyl wfkih pupklupg, hwbfup punupnid onh, opkph nt hnpuyhl dwlbplnyph hlnwqu
wpunmunidp, phhiuwpupuwlwl puhnbbbphg hinupunnp [phlh vnwbuy nwppbp shiwpupului
lynipplp, npnbp ppkig hunnlnipinibbbpny jpajupupki phliupupnipul wuhwbeblpn,
Gkl ppowlm dhowuypnid b pinuluuypbpnid phlimupupuwlul wnph hknwguw Ininwlnidp:

Cpowlju Uppwduyph wwhywbdwt hwdwp tnp jubnhpubp i wpwewgunid phttwpwpnipniup b
ohttwpuwpwlwt pwithntubpp: Uyg hull guwndwnny dtpehtt 10...15 wwphubph pupwgpnmid qupgugnid k
unnugh] 2httwpwpuljub Eyninghwi:

Chuwpuwpnipniut bwjubt puguuwulub wgnpkgnipnit niuh onujhtt wjwquih Jpw’ hp ququithngnt
Juuwuwup wpnwtbngusputpn] b quibwqub wkpnghtwdhjujut jpwpnnudutpnyg, opninpunp Jpuw'
wuydwbwynpjws oph hujuyuljut Swhuubpny, twb shttwpwpulju puthntubph wpnwibnnidutpny, npngd
wnunuynid £ twlb hnnuyht okpup [1]: Rlnnth b pwnuitbph, Epuppbnntt hptph b Ynbunpniyghwkph
ywuunpuundwt hwdwp ghdktnh wpunwnpnipjub, Yhpudhulwt hpiph mt ghwuwhpbph b wyy
gnpswputitbipnud oguruugnpdynid £ Ukd pmbwlnipjudp onip:  Ophtwl, 12 phinnth yuwnpuwundwb hudwp
wuwhwueynid £ 3004 9nip [1]:

Usjuwnwiph  twyyuwwnwljn E putimplly Cnph punupnid Yninwljws shttwpupuljuit puthnuttph
hwjwpdwi b ykpwoquugnpsudwt htwpwynpmipiniuttpp:

Chuwpwpwlwb puhnuubph puughpt wpwehtt wiqud II hwdwjuwphwihtt yuwnbkpwquhg htwnn
sSwnwguwy Mniuwunwith, Qhpdwithugh b Utglhugh wneeli: Ujy Epypubpp wwwnbpuquh plpwugpnid
ohumipiniiiinh  wybkpdw htnbwipny wpwowgwd phnth gwpnnut ujukghtt oquuugnpsdt) phwnnuh tunp
ownujutbpnid npuku junonp 1ghs (2] : Gpllup dudwbwl shttwpwpwlub puthnuubpp gnpstwunid skhu
hpugynid ppubg Jhpudowldwt nitnbuwybu dntnnt mbutunnghwljut nsndutph pugulunipiu
wuwwndwneny: Uuluyt phwlub ghsubph vwudmpiub, sppwjum dhpwduyph ywhywidwl, husybu twb
pwiuniwb bipuluw tpjuppbnnut Junnygubph pyupwiwulh wdh yuwndweny phknnth b Epuppbnnuh
puthnuitinh hpugnudp nupdwy pnhuwn hpuwnwy hhduwhwpg:

Uljuws wbgws nuph 70-wjut pyulubttphg juwnwpdt] o htnkuuhy hbnwgnunigniautp hp
nupt wypws  Juenygubph  phwnnth - wwppbphg  unwgynn  ungnp ghsubph  (EpYpnpnughti ghy)
hunlmpniutiph nunlbwuhpdwt nippmpjudp: Ywnwpyus hbnwqnunipnibibpp gnyg wygkght, np
pkwnnth owipynuhg Ynpqynn 10...40 i/ smhbpny fjunonp (guiynipn, nph puwbwlnipniup juqund £ gwpnnuh
Unwn 60%-p, tyunuljuhwpdwp k ogunuugnpsdt) inp yuunpwuwnyny phnnik swnupibph pununpnipniunad:
Cuy npmud, wynuhup ghsny phunbubph JEpwthljulubt hwnlnipmnibbbpt buwybu qghpmd Bu bwl
wnwetuyhtt (ghsny phuntubph dbjupwbhjulwt hwnlmpmubpht: pw hpdbwjut  ygundwnt k
tpypoppughtt jghsh  htwn punjuuws  ghdkinwpwph  weiuympmip, b wjpwyhuh ghsh  npulh
pupdpugdwip Yupbih £ hwutl] winhugdwt, wjuhtpt’ bpu dwlbipbnygpep ghdbunwpunhg dwppbint
Swbwwwphny: Gpipnppuyhtt (ghsny phwuinbubph wdpnipniip pupdpugubnt tyunwlng ghdkunh
pwwynipniip puntunippiubpnud wkjugynud £ jud B oqunugnpdynid ku ghipuyjjuunhbhljunnpubp [2, 3]:
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Chuwpwpwlwb pwthntubphg LZ2-nd ghipwlopnid i phinnth b tpupptunih puthnbutpp, npnig
Swwiubpp hujuyulub &b b wwpbgnwuph wdnd B Ujun wpwownid L pwhwgnpddwb dwdljtnt
wjwpunjws phunipnibuubpp unptpny thnjuwphutnt wthpwdbonnipyudp, shtwpupuluwt wpnwunpuljut
nbktninghwiubtph wijuwnwpbnpjul, hsybue bwbl wwpbpughtt wpbuiubph @ wwnbkpuquuljut
gnpénnnipniutiph hknbwpny [4):

Y. 1: Toph punupp yunkpuqiuljut gnpénnnipnibittphg htwnn® 2013 .

Ptwunuh b puppknnth, hyybu twb ghdkinwguqt wjunh puthnubph ogrnuwhwidwi hwpgp puwn
hpwwnwy £ hwnjuytu Cnioh punuph hudwp, npntn yunbpuquljub gnpénnnipniuubph hknbwipng
wnwowgh] Ll tpqws pwithntubph pujuiwb Uks dwwiitp, b wppkh juunwpdl) o hbnwgnunipemniautp
Upgwfuh Ghnwlwt Ykinpnuh Ynnuhg:

Yuunwpyl] i bwpbtwjub  hbnwwgqnunipmibtbp Cnphh jwdwpwph  bhhdpnd b wwppkp
hwupwjhjguiyniptph  oquuugnpsdwdp  shtwpwpwlwi  tnp  Yndwynqhnn  Wmpkph  uwnwgdwb
htwpwynpnipjut puguhwjyndwb nuynnipyudp:

Yuunwpws twpbwfwb  hbnwqnunipmnibibphg hwjpnth £ np, pun wquu Ypp (CaO) b niphy
opupnutph wwpnibwlnipjul, phuhwljwb wbwihqh Eupupws bunpubpt hpkughg ubpljuyugind Eu
Ypwpwp: Udnipp Jupkh b guub]p ARO3 -h hwdbdwwnwpwup ny kS wupnitwulnipjubt  juduyght
hwiupwpwpbph nwuhtt: Ujuhupl, YJwwpwptt hp pwunuppmipmiimd wwpmbwlnd £ npnpwlh
pwbwynipjudp wynidhh opuhn [5]:

Uowljyué shttwpupuljut Ynduynghwn yniph Juqunid npuytu jguiymp oguuugnpdynid b wnugus
Ypwpwp, hull npybtu juyuwlguiynip' ghdbuw, nph pwbwlp Yndwynghunmd Yuqunud £ dhugh 12,5%°
hwoqwé  jguiymiph pwbwlhg: Thuwpwpulwt wnnuibkpp yuupuunynd B hhpdtwubind tpdws
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pununpuiwubph hhdwt Jpu unnwgynn b 5,5...12,5% onip wyupnibwlnn dudjwpiwntnipnhg 15..25 U7Mw
Lupdwt wnfuynipjut yuydwbubpnud:

Zhwnwgnuinipniiubph  hpujuwtwugdwut twpbtwufwi hoynd  tyuwunwlwhwupdup £ oguugnpsdty
huwdbdwnwpup ks pwtwlnipjudp ghdbun' htwpwynp Ukd wdpnipjut odnjws Wnipkp unwbuwnt
hwdwnp:

ZEknwqu hbnwgnumpnibubph hpwljubugdwi dwdwbwl, wunhfwbtwpup hotigubny ghdkuwnh
wupnitbwlnipniup, withpudbown E npnok tpw wdkwbywwnwljuhwupdwup pubtwynipmniup shtwpupulju
yndwynghwnttph juqunud® hwodh wotubny ppuighg yuupuundws shttwpupulub wpunwnpuwhpbph
owhwgnpsdwb yuydwbkpp:

Bluljknuwhtt Wniptphg snp jupwnunippubph, hyybu bwb gputg b oph hhpdwt Jpu dwdjwiyniptph
wuwnpuunnidt hpujuwbtwugynid £ phuljuynp fpunthsh ogqnugnpédwdp: untdwt tmbnnmpiniup 4 pnyk
Uudjuiymiptph thnpdwbidnipttpt unwgyt] &b dwdjuunuuyuptbtpnid  dwdjdwt dhengny: Quihbph
Ubdnipniin’ 40,4...40,5¢4, qnpépupwugh dwdwtwl] twpbwlwt phy fjuntwnipinit’ 10%, dwdjuiynipbpp
duddlyp Bu 25 U7Nw gusdwt wnlunipjub wuydwbbbpnud: Uhly  thinpdwpynudubph  wighugnudp
thnpdwtdniptiipn wuwhyl] o unynpuljub jupnpunnp wuydwbbbpnid, jwpnpunnphwih ebpunipnitp
Juqul) £ 21..4 °C hulj juntwmpiniup’ 64..7%: 14 b 28 opwlwinid Udnipubptt uwnwgk) Gu wwpphp
Epwuqutp [5]:

Cnioh puwnuph punhwinip shttwpwpuwluwt puthnuibpp dnnwynpuybu Juqund Ea 60 000 w2 [6]:
Cnioh punuph shttwpupwlju wnph dwppdw junph hwenn misdwtt hwdwp wihpwdbyn E hwdwihp
vhongupmidubph  hpujubugnid  whnwluwt dwliuppulnd b wbngnud  shttwpwpulub  puthnuubph
JEpudowuljdut wprnunpnipyut juqiulbpynid:

Utp Ynnudhg hpwjwbwugduws hbnwgqnuujub  wownwbpiubpnd  wbwjhquiph  hhdwt  dpu
shttwpupuljwb puthnibtph hhdtwlwh dwup pudwin]ty b udpkph’ phnnth, puph dwubhfubph b sthbph
Yunpubph:  Zhwnwgnuglp Bu o jnipupwbsnip judph  oguiugnpsudwt htwpuwynpnipniutbptl wpwbdhi-
wnwbdhl, ptwbu twb bpwbg ppwninmipnubph’ npybu (gnt phknnth mdnyph hwdwp Yhpunbnt
wnwpphpulp: Ywnwpduws hbnwgnunmpiniubtph wpyniipnid shttwpupujut puthntiubph Jipudowynidhg
unugywsd shttwpupulwi ynipbph owppp phpdws b wn. 1-nid:

Unyniuwl 1
Chuwpwpulwb puhnuikph JEpudowlnidhg unwugyny shtwpuwpuwin ympkpp

N bmpp oqunuugnpdmd L

1 pinlutp wwwh pum|mbdph hudwp
;| -
3 Uuyph uwihlutp Uuyptph hmdwp

1 bqpupuptp Suwimuuyuphubpnud

5 yndhinp wurhpnud

SYjw) shtwpwpwlwt Wynipbpt hphtg wdpmpjudp skt qhgnid wyjuop oquiwgnpdynn Wynipbphl,
otpdwluynit kb, dwgytwdklniuhy, hpwljuynit b vwntwluynit ki, wewdb) bu tpwtp tyninghwytu dwpnip
ohttwpupulut ynipkp G Upgniupnid uinugyws tdnipubipt odndws ki pupdp wdpnipjudp:

Ujuyhuny, Cniph punupnid shttwpwpuwliut puwthnbibph hwjupnudp b Jhpudouljdutt wpw-
npoipjul juquuitpynudp minnud htwpuwynpoipinit £ nwhu’
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e  punupp dwpphm phtwpwpulub wnphg” nupdting wyt wjkih pupkliupg,

e Juljubynt pwnuph onh, optiph nt hnnuyhtt dwytplnypeh httnwgqu wnunnundp,

e htwpwpwlwl pwhnbubphg vnwbwnt wwppkp shttwpwpwlwt Wnipkp, npnup hpkug
hwnlnipniutpny pujupupnd Bu ohttwpupnipyut yuwhwbetbpp,

e Jubjubimt oppuwwm dhpwduypmd b phwuwduypbpnid  ohttwpwpwljuit wnph hEknwqu
Yntnuldwin:

CTPOUTEJIBHBIE OTXOJbI T'OPOJA IIYIIN
A.K. Maptupocsin, A.A. Oranecsin
Hayuonanohulii yHusepcumem apxumexkmypbl U CmMpoumenbcmea Apmeruu

KuawoueBsble ciioBa: OKOJIOI'Hs, OTXOJbIL, OKpYyJKaromias cpelia, CTPOUTCIbHBIC OTXOAbI, nepepa60TI<a

AHHOTANUA

OO6cyxknatoTcs BO3MOXKHOCTH cOOpa CTpPOUTENbHBIX OTX0Z0B T. lllymm u moiydyeHHMe W3 HHUX IIEHHBIX
CTPOUTEIIBHBIX MaTEpPHAIOB ITyTEeM IPOM3BOACTBEHHONW mepepaboTku. IlepepaboTka CTPOUTENBHBIX OTXOM0B OYHUCTHUT
TOpoJ OT MycCOpa, CAeNaeT ero Oojee OIAroyCTpOEHHBIM, NMPEAOTBPATHT NajbHEHIIee 3arpsi3HEHHE BOABI, BO3IyXa H
No4Bbl. I3 CTPOUTENBHBIX OTXOJOB MOXKHO TMOJy4aTh pa3HbIE CTPOUTEIBHBIE MAaTEepPHUaNbl, COOTBETCTBYIOIIUC
CTPOUTEIIbHBIM TPEOOBAaHUSIM, YTO MPEIOTBPATHT JAbHEHIIEEe HAKOIUICHHE CTPOUTEIBHBIX OTXOJOB B OKpYKArOLICH
cpeze.

INDUSTRIAL AND DOMESTIC WASTE OF SHUSHI CITY

A.K. Martirosyan, A.A. Hovhannisyan
National University of Architecture and Construction of Armenia

Keywords: ecology, waste, environment, building refuse, reuseability

SUMMARY

The opportunities of making valuable constructional materials from collecting and locally recycling building rubble
production in Shushi city are discussed.

The waste recycling will release the environment from rubbish and, reusing it, obtain construction materials which

meet the standards of construction hence preventing further air, water and soil pollution in the surroundings and settlements
of Shushi.
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U.Z. Pnpdwgjut
Swpnuwpuwybnnippul b phwpupnippul Zuyuunulh wgguyhl hwduyuwpui

Pwliugh purkp. pupdpugnyi Yppnipjut npuljh wywhnymd, hwpgnidughtt guuthwwnnud, Yppulwb spughp,
nuuwjunuy, opowbwywpn, gnpdwnnt

Qhunwuplynid Eo pupdpugnyl dwuliughnwul Ippwlul hwdwlupgnid pupdpnpul] dwuliugbnbbph
wunnpuundwl gnpdplppughbph ununhnwpldwi b JEpuwiugdwi hupgbpp, npnlg niddwl hudup
Jppwnynid F hupgnidbbph ginuhunindwl dkpnnp: Upl poyyy Funaghu hknwnupd jugh wuaywhnydundp

gnpénil upgny wipphulwinughly fppwlwl Spugplpp b wwywhnyky
upprnuwpnt juyh dudwbwlulhg yuhwiehkpp:

dtpohtt nuwutwdjulubpnid dwppuyhtt gnpéniibnipjutt pnnp nnpuntbtpnd ubpnypynn  unpudni-
Snippnibtpp, wbntjunjuijut wnkjuunnghwitph hwdwwnwpws Yhpuendp b hwdwlwpgswjiugnidp,
wpuwnypuiph sSwywukph Yupniy wdp b npwlh pwpdp gnigwuhpubpp hwuwpwluwliwuit Yjubpnid tnp
hpwyhdwlny Eu unkinsdt), npt k) hp wpdwquph L qub] dwubwghnwlwt jppulut hudwuupgnid: buyytu
b gnpéniubmipjut wy nppunukpnud, Yppuljut hwdwlupgu bu odnduwsé t Epynt hpwpwdbpd, payg Juplnp
hujinuthoutipny’ ntunidbwrnipjut yuhywinnujuinipjudp b fhwdudwbwl]® ghnnipjutt nt nkjuuhlujh
unpnyputph b hwyntwgnpsnmudubph wdkbwwpug Yhpundudp:

SGhunwunbthjuljut wnwgptipugn dwutwgbnttnh wojpwwnwonijuynid tnp jupquyhdwl) E unbindly,
nnp dwubwghnuwlwt Yppentpjut wpphujubugdwi b npuljh pupdpugdut ywhwigttp B wowounpmd b
Upgujguyhtt hpwdhdwl ppwinud tnyt dwubwgbntbp quupuunnng muppkp hwdwjuwpuiitph hwdwp:
Ll yuydwbubbpnid qquihnpkt  pupdpubnid E hwuwpulnipjut nbpp Yppujut hwdwljupgh npuljh
pupdpugdwb gnpénid, npu ) wpwewnpnid b wyn tphynt hwdwljupgbph ubpunwddwt yquhwby: Uhty uydd
wlwbt  thnpwnupd  Juybph wdpuyingnudp b juqduibpyuluwt  Jhonguenidubph  hpuljwbwugnudp
Juintwljupgdus punype skt Ypk), vwjuyb JEipghtt nuphubphtt wmqquptwlsnipjut donnyppugpuljui gusp
gniguthoutpp b tpdws unpudnidnipiniiubph wnjuynipmiip punnugumd Bu phdnpputph hwjupugpdub
Upguljguyhtt wuydwuttpp hwdwjuwpwutbtph dholi: Uju wdbup phjpungpmud £ hpuwbwugul) juytuswduy b
hwiqudwtuh unghnnghwlwt hbnwgnunipnit dwubwghnwlwt Yppuluit hwdwlupgh  hhdtw-
huunhpubph puuuwlupquui, Jipnsnipjut b npnonidubph uyugdwt ninnmipyjudp [1]:

Zudwjuupwih jurwupnudp, nuunidbwdbpnpujub, hbnwgnunuljub, unphpugundulju gnpént-
tubnipiniup b hwuwpulnipjuip dunnigynn swpwmpiniuibpp tyuwnwly Eo hbnwyungnud.

e niunidbwnnipjut npulh dowlnyph dbvwdnpdwip b wipinhwn pupbjudduin,

o Yppwlui vhowduyph untnsdwip, npp pajupupnid £ wpjumnwonijuyh hwpwthnju wwhwieubpp b
wywhnymu ntuwting itiph mkuwlui nt gnpswljus ghnbhpubph dbvwdnpdwinp,

o dwubwghnwlw  Yppoipjubt wpynibwdbnnipuit b hwuwpulnipjui wnel  hwyykndnnu-
Juinipjut wmywhnydwinp,

e huipuybwnwlwut b Jvhowqquyhtt dwlupnulubpnd Zwdwjuwpwuih Ynndhg dwwnnigynn Swnw-
nipjniiubph hwdwnpbhnipjutp, dpgulgnipjutp b puthwighlnipjuip:

ULoywés wwhwbptpp Zwdwjuwpwitht wpwownpnud i hpujwbwgul] wwpwpinyge b tnju-
juyulgus dhgnguenidutph dh wdpnpouluwinipjutt hwbquuwbwih ntundbtwuppnd, Jhpnisnd,
nuuwlupgnid b npnonudubph Juyugnid® pupdpnpul] b wpphwljwt nuumdbwlub gopspipug Juquw-
Ytpwhnty, wpuwpht b tkippht wohiwnwynijubtpmd dpgnibul] dwubwghnwlut junptp yunpuwunbknt
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nmnupjudp: Ldwt hwdwhp nunwdbwuhpnipnit juunwplne b npnomudutiph Juyugubine  hwdwp
wihwdbon b punpl] Zudwjuupuith welju Jhdwlh quuwhwndwit dkpnn b gnpénit dkjuwtthquubkp, npntp
pnyl juut htwpudnp ubnd dwdinbubpnid puggpymitt jupgnd hpwwbwgubl] Yppuljut hwdwlupgh
wnwpwpbiniyp gnpépipugubph putwlujut guwhwwnnidubp, npnup twpihunud skt juwnwpyby [2, 3]:

Zudwduyt ghnnwljut hbnwgnunipniibph dbpnpupwinipjut b jupwjupdwi nkunipjub ulqpniip-
utph' Yppwliut hwdwlwpgh hhdtwpbunghptbph JEpnsdwt b npnpnudubph jujugdwt hwdwp, npytu
unghwjuljuit hbnwgnumpjut wbkuwlh, wpwbjugnyiu hwdwywunwupwined £ qnpdughnwuljub
quwhwwndwt dbpnnp, nph hhdtwlwb pununphsubpp hwupgnudubph juqduljbpydwi b ppujubugdut
pupwguljupglpt Lu:

Onpdughnwljutt  ghwhwwnndp  (sxcmeprhas  omenxa)'  htwnwqnuuynn  Eplnyputph  (opytlnitph)
npuljujui b pwhwljulub quwhwnnmdiubph wdpnnewlwimpnitt k, npt hpwwbwugind £ wdjuy
ptwquyupenid  pungplduwés  Jud  wobsynn wbdp, Gpp ghuwplydnn  punipughpp jud  gnigwtthpb
whdhpwlwunpk sh Eupwplynid dhghjulub swihmdubph juwd hwrqundwt, wy) quuwhwndnd L
nuunnnipnibibph hhdwt Jpu: Ldwt tplnypubpp punpny o unghwpuljui htnwgnuumipniubtpht b
hunjuytu dwutughnwliut jppujuit hwdwlupghtt wetsynn hhdbwpiunhpiutph pusdwip: Uju nhypnid
wnwybk] wpynibwybn b thnpdwgbnibph wthwnwlub b judpughtt wowwnwuph uygpniuputph hwdwwnbn
Yhpwnnudp, npp poy) junw ghwhwnndubpp juqdulbpy b hbnlbyu npudwpuiidws hwenppuljunipyudp.

1. Qupshpubtpp, qunuthwputpp b quuwhwwnnidubpp wbwnp b twhopnp tkpundtt juquujbpyulut
upubdwnud  (hwpguowpnd), npp pnyp juw junwpl] pputg byuwnuuninnus  Jbpnisnipniip,
pughwipwgnudp b hwdbdwwnnudp,

2. onpdughnujut quuhwnnidubipnid wihpwdbon £ wnwownnl ny dhuytt puwbwljuljub, wy) bwb
npuljulub punpnonudubp, npnlp pny; fuwt wnwbdtwgul) tnpp, quwynpp, twljuwt b wpnphuljub
qunuthwplbpp,

3. dnpdwglntipt hpkug quwhwnnmdubpmd whwnp E wiljwfu (huky, nph ghypnid wnwybkjugnyuu tu
npubinpynid b hpwwbwgynid tpubg ghnkihpukpp, thopap b jpwhnqujuimipiniip,

4. dnpdughnnwljut judph wohwwnwipp whwp b tyuunwluninnyus (hth, nph hwdwp bpubg htn
nwupynud i twpbwuwt junphppujgujut wohwnwtpttp qguwhwnnmdubph tywunwlh b juughpubph
Jtpwptpu), npp pdpuynpnid b hwdwhwjup b nupdund tpwtg dhglipp b dnwdnp nittwlnipnibubpp
htunwqnuynn tplnyprh (opjtjnh) ophtwswthnipnibutph phy pugwhwyndw hwdwp,

5. ¢npdughnnwljut judph wohwwnwipp juqultpyynd b thnyughtt ulqpniipny. ulgpnid tpubg
ubpuyugynid Lt hbnwgnundwt wpwpljul, tyuwwnwlyp, pughpubpp b gpu ppujubugdwut pipuguljupgp,
nphg htwnn jnipupwbsnipt wthwnwljut jupgny, pun tkpuyugqus hwupguowph b quwhwwndwb
hudwljupgh Juwnwpnd b pwiwluwlwt quwhwwnnidubp, jpugubing Eujbknwht  Jhdwujugpujui
wnnuuwlp: Gppnpy thoynwd, pun wpwewnpus hhdbwjtnhpubph, guuwlupgynid Eu thnpdwgbnttph
ubpuyugpus njuukpp b Jhdwjugpujut dkpnnubpny hpujubwugynd i pubujuljut guuwhwnndubp
htwnwgnuyny Eptinyph (opklwnh) Jepupkpu), wywhnybng quuwhwnndubph JEppipwg punypp’ wugnid
Juwnwpbkny uninpht onuljutphg dhtgh hudwjuupubujut hwdwhpp:

Onpdughnnuljut quwhwwndwb dtpnnp Jhpunynud L hknwgnungnn tplinyputph (opkyunutph) Jipw-
phpjw) twptwut ninkjunynipjut vnugdwb, Jipnsnipjut b hhdtwjnunhpubph dondwt hwdwp, npnp
htnwqumd oquuugnpéynid ki Ywbjunpnpdwl, hbunwgqnuinipyut wowplugh npwlh quuwhwundwt b
Jurwjupdwt oyyunnhdw) npnonidubp uyugbint hwdwn [4, 5]:

Zudwjuuwpubwlwb  gqopdnitutmpyut  juquuibpydwt  gopdpupwugutpp b npuig Ypw wqnng
gapdnbitpp puqUuputuy b mwpwpinype kb, npnghtnb gphunwplynud B nnpnh pojnp phpuguljupgbpp:
Uppwlwt hwdwlupgh punuppuuwubph ghwhwunndubptt hppwljwbwgubnt tywunwlng wnbnsdus t
Juqultpyulwt jurnigqusp, npnid pungpdwsd pununphsitpp b wwppkpp thpuyugyws Eu unnple

L Mumdbwljub gopdpupwgh hwunwpnpuht huptph quuhwwnndp.

1.1. Unwplujuljut dpughp,
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1.2. Uwutwghwunipju (Yppuljul nuwnl wnluw b htpwljw ntunigdwt spwgpbph,
dpwgph) ntuntdtwlwi ypuh hppudwy, puwn ppuljub wunh&wuth

1.3. Uwutwghwunipjui (Yppuljul
Spwqnh) ntumtdbww wwie

II.  Zwpgdwip dwubwyhg (wnbsyng) unmpjlnubpp.

2.1. Miuwting,
2.2. Mnndtunpunuuwpinuwlui juqd,
2.3. Cpowtiw]uipun,
2.4, Qnpéwwnni:
III. Zwpgdwb tipwlju ntumdbwljuwi vinnpwpudwimdubpp,
3.1. Uljunbdhwljut junidp,
3.2. Udphni,

3.3. dulnijinkin,
3.4. Zudwuwupuii:
IV.  Zwpgmuubph quuhwndwb mnnjwusnipynibp.

zupgnidtt nuunudtwuhpnipyut Eupwlju tplinyph (opklnh) kpupkpuy thnpdwgbnubphg twjubwlu
nbntjunynipjut hwjupdwt b dowljdw dhongny hpujwbwgynn htnwgnuumipiniu £, nip tkpjuyugdus
hwpgtpp  thnpdwrwlut  dwwpguyng  punipugpmid  Eu hbnwgnuudwt wowpluwi: Ukpnph  wnw-
Jhnipnibibpt Bt wnwewnnynn hwpgbph hwiqudwbwh dbwlbpynudp, hwpgdwb juqdulbpydw
dwwnghihnipniup b mbnkjunynipjut hwjupdwt gusp wowwnmwwnwpnipnitp, Jhwjugpulju hwjnih
dbpnnubpnd wdjujubph wpwg dpwlnudp: Ubpnnh juqiuibpydwt ywwpunwghp ygwhwbebkpt k'
thnpdwghnwub punpwipwihtt fjudph winudubph padwpup pdwpwbwlp (2m= = 20 ... 25 hngh) b
ukpuyugnigsuljuinipiniup, npntp twhiopnp punpynid b (ntuwbng, oppwbwyuipw, puuwjunu, gnpswinnt):

Zupgnidubpp bywunnd Bo dwubwghnnipniiubph, Yppujut spugptph, ntunidbwlwub gnpsplpwugh
b wpuh wpynibwdbnnipui Jipwpbpu; nbntjuungnipjut hwjupdwt hwdwlupgh  unbnsdwinp,
njuutiph yEpnisnmipjutp b npnonidubph juyugnidt wywhnynn dkwihqudubph punpnipjuin:

zupgnudubpny Jupkjh b pugwhuynt] Zudwjuwpwih gnpdnibbnipjut hwdwp Yuplnp htnlyug
nunmipjniabtph hpughdwlp b junwpl] hwdwywnwujuwt tgpuhwbgnidubp.

e Jhpmust] b hpduwynply, pk nppwind bt Zuwdwjuwpwih pwquuyupuiwt spwughpp hwdw-
wuunwupwinmd bpuw wpwpbjnipjutp, withpudbynnipyut ghypnid Jipwbuglyp dpwughpp b Yhpwunk] npu
hpuwjuwbtwgdwip b npulh wywhnydwip tyuunnng dkjpwtthquubp,

e pugwhuynbt] dwubtwghunipmibtbph b Yppwlwb  Spwgpkph  hwdwywunwuhiwinipniip
Zudwjuupuith wpwplimpjuip b whnwlwb Yppuljub swhnpnohsubpht, husybu twlb ntuwtnnubph pwpdni-
unipyul, nunmgdwt hwdwnphjhnipjut b dhpwqquyugdwt dwuljuppuyukpp,

e unwbw) opjijinhyd b whlnyduwljuy putwjujwi-npujujut ninkjunynipmnit Zudwjuupuinid
dwubwghnmpiniutph, Yppwlwb Sdpwgpbkph b npuuynpmudubph ounphdwt hpwlwt dwlwpnulh
Ybpupbpyuy,

e gphuwpll] phunppubph  dwubwghnwlub  Ynndunpnodwt, pugmibbnipjut wppupnipjut b
puthutghlnipjub pupugulupgtpp b pputg wpynibwdEnnipyut wunhdwip,

¢ quuwhwunl] nuuwduwiuniul, nunmdtwpnipju dnnbkgnmdubph b dbpnnubph donnwnhnwpliui
wpynitpubpp, hsybku twl wywppbpwlwt wpphwjwiugdwt, wpynibwdbnmput quwhwndwit b
pupbjuydwt dkwthquubpp,

e qhwhwwnk] ntunigdwt dhpwqqujugdwt b wpunwpht juwybtph hwunwndwi Jwwupnulp, husybu
twl Yppnipniup owpnibwline b juphbpuygh qupqugdwi hwpuwdnpomipniukpp,

¢ pugwhuwynt] nuunidtwnnipjubt hwdwp withpudton npuljuynpdwdp Wpndtunpunuuwhinuwlu
Juquh wnluwynipniup, ptupdwt punupwlwinipniip, puuuduinduwi npuljh b wohiwnwiph quwhwndwb
dbkjuwthquubph Yhpwenudp, nuuuduinnnubph junwpbjugnpsdwt dhgngunnudukpp,
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e unwbw] nbinkjunynipmnit Zudwjuupuinud dwutwughunipniuttph, Yppuui Spugptph hpw-
Juwtwgdwt hwdwp wihpudbpn nuumdbwlut pbuniputbph wejunipjut @ nundbwluit Yhpwduyph
unbinddwt dhongunmdutph Jtpwpbkpu (Uwubtwpkupbkp, wpnh wwppbpng hwgbguws jupnpuwnnphwikp,
huwnbpubnwght Yuyp, LEjnpntwghtt gqpunupui, hwdwjupgswyht juupututp),

¢ pugwhwynl] hwuwpwlnmpjuip b wpnwunpnipjub wwuppip ptwquyueubphtt pudwnpynn
nunidtwfuwl, hbnwgnuulul, ghnwunbthjuiwit b junphppundulijut  Swpwynipnitubph  Jh&wlp,
puthwughknipjut b hwuwbb hnipjut dwjupnpuljukpp,

o yhpnudt] Zwdwuwpwih tbkpphtt b wpunwphtt swhwlhgubph dwubwlgnipniun hpktg wntyynn
hhdtwpunhputph mddwup b npnonudubph juyugdwip, tkpgpudwip Zwdwjuwpwih gqnpéntubnipui
nnpubbkpht, tpuig juphpubph JEphwidwi b paduwpupdut wunhgwn,

e unwbw] nfjujibp Zudwjuwpuwih opowbudupinkph’ wolmununbntpny wwwhnyyusnippub
Ybpupbpyuy:

zwoyh wntbny YEpnisdwt Eupwljw Jipnhhojw) hhdtwjuunhpubph puquuquinipniop b wwpupbngp
pojuitiquljnipiniip, phnpdus i Zudwjuwpwih tkpphtt b wpiwpht pwhwljhgutinh wwhwigttphtt wntisyny
hwpgunpnudutpp, npnugnid b pungpydus k uyny hhdtwjuunghpubph nne nuppuywnltpp: Llwbt dnntgdwdp
Aliuynpyws ki hwpgnudutinh hbnlyw ninnnipyniutkpp.

o Niuwibnnh Ynnuhg dwubwghnnpjut pinpdwi, puuwpinuh gnpéniibnipjut b nuwuptpwugh
wpynituybnnipjut gowhwwnwljubttpn,

o Cpowtwjupunutph Ynnuhg hpkug Yppulju sSpuqptph wpynituybnnipyut qpuhwnuljuip,

J Qnpswwnniutiph Ynnuhg Yppuljub Spuqptph b oppwtwupunitph dwutwghinwlwh
wuwnpuunyjwbnipjub gutuwhwnwljubpp:

V.  Zwpgnudubpmu wipynny hwpguwowptpp ninndudnipiniup.

ZEknwugnuinuljutt wohiwwnwbputnh Epjupudjw thnpdh wpynitpny dbwynpdl) Eu hwpguownpbph
Junnigdusdpp b pndwinuluyht tkpjuyugnidp, npnup unynpwpwp wpynud b bpbp pwdhuutpny: Unweht
pudinid nknunpynud k. hwdbdwwnwpwp wupg hwpgkpp, npnup websynid u tplnypubph b opkjuukph
tjupugpdwip b hwpbtujub pugunpdwip: Gpypnpy pudunud tkpjuyugdnud i hwdbdwnwpwup pupy
hwpgtipp, npnip wdhpwljwunpk Jepuwpkpnud B hbnwgnindw wnwpluyht: Gppnpg pudunud junpugynid b
Lounid b twjunpy puwdhtubpmd hbnwgnundwt wnweownpyus hhdtwinhpttpp b tipjuyugynud npubg
nwddwt nunhubpp [1]:

GQupbnpynud B twb hwpgupwpbpnud puggplyws hwpgkph pojwinulnipmiip b tyunwlw-
mnnyuémipiniup, npnug ounphhy huwpwynp L Juquulbpyl] wppnitwdbin niunidbwuhpnipnil
Zudwjuwpwih gopéniutmpjutt yhpwpbpuw), nph hwdwp k) wthpwdbon b puwdwpupk; hEnlyug
wuwhwbelkpp.

e hupguwowpnid puggpyl] wyt hwpgbpp, npnup widhgwlwinpbt websymd L niuniduwuhpyng
hhdtwpinpht b npnilg uwunwupwbtipp upnibwlnwd Bo withpudbown b ninnnpypws mbnkjunynipmntl,

e wupq b hunwl (kqUny Abwlbpwl; hwpgbpp, npnbp hwdwywunwupwimd Eu hwpgynnubph
hpuqtiyubnipjuin b yunpuunjusnipjub wunhdwihl,

e puwpk] wyyhuh hwpgkp, npniup wpwewgind L npuljut Jhpwpkpdnip b gpymud hwipgynnht
Juwwpky ;phy b uyunhs guwhwwnnd,

¢ huipglipnud pugunk] tpijhdwun wpnwhwynnipniuubpp, npnup Jupnn kb winpny ghwhwnnidubph
wuwwndwn npunbwy,

e huingtipp swpunpl] npnowlh wpwdwpwiyws hwenppuljwunipjudp, hwpguowpnid pughwinip
punyph hwpgbphg wiugttng wpwbdbtwhwnlnmpiniuttphb,

e nuwpk] hwpgkph quwhwwndwt hwdbdwwnwpwp wupq hwdwupg, npp poy] Juu twpiunbudws
hhdtwjut dwdwbwlp dwjuuk] hwpgiph winhy b dnwdnp qghwhwwndwt b ny phk huwdwywnwupuwh
wnniuwljutph jpugdut hwdwp:

Zwoyh wnubiny Jtpnhhojuy juwwnwenidubpp b Zwdwjuwpwind  hpuwbwgyny  hwpgnudubph
nunudnipjuin’ dbwynpyty b htnbyw) hwpguowpbpp.
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5.1. Nhuwbnnutph Ynnuhg dwutwghunipyub pinpnipjut ghwhwnnudp (20hwng),
5.2.Nhuwtnnutph Ynnuhg nuuwpunuh wyhiwnwiph ghwhwwnndp (20hwng),
5.3. Nhuwbnnutph Ynnuhg nuupupwgubph /dngnyubph quuwhwwnnudp (16hwng),
5.4. Cpowttmjupwnutph Ynnuhg Yppulub Spuqptph  quuhwwnnidp (12 hwpg),
5.5. @npéwwnniutph Ynnuhg Yppulut Spugptph ghwhwnnudp (12 hwpg),

5.6. @npswunniutiph Ynnuhg oppwbwuputph dwutughnwlut yunpuunusnipjut
guwhwwnnudp (10 hwpg):

[ . 5.1-5.6 hupguowpbpp tkpjuyugdws L unnpl:
Zwpgupwn p. 5.1

5.1.1. I‘hzulhou bp quuwhwunnid dwubwghnwlwb Ynndunpnydw dhongunnidubph wpynibwdbnnieiniip
(gnigwhwiinbutitp, hwynih dwubwgbnibph b ghnbwlwbiubph htn hwighynwdubp, wgbnipmitubp
Swpnupuybnulut b wpunungpujut juquulikpynipniuttp, shte. hwdwihpubp b junonp Junnygubp,
wpybunwingutp, hbnwgnuulwb jwpnpunnphwitkp, juywbubp b wy ), npnug Inp dwutwlghy bp:

512. buswbku bp quwhwnmd pmhmd Juqlulbpyyws dwubwghnwlui ynqdunpnodwi Uhengu-
nnwlubpp, npnig pupwgpnid  ubpuyugdl] Bu pipupwignip Jwubwghunnipyui phuqudunp, nignju-
snipinitup (mkuwlul, Jhpwpwljul, nkuninghulut, hubnpdughnt b wyj), wrwbdbwhwnlnipniuubpp b
htpwuwpukpp:

51.3. Lwwunwhwhwpdwp Ep guinmd pmhmd juquulbpub) iwruguinpuunului §nipubp phpnik-
npjutt pubwwt punhwinip b hwwnnt] wpwpluibphg b hhéulhuahp qguwhwunnd npuig wpynibw-
JbEwnnipniin:

5.1.4. Skntljwugdué kp pnithnid hpwjwbwgynn dwubiwghnnipniuibph b nuk’p uwunhs nknknipmnia
nputig dEpupbpywy:

5.1.5. by tjuununnidubphg bjuknyg Ep junwpl] dwutwughwnnipyub ptnpnipiniup.

¢ nlnlu nypngnid unynpljhu dqunti bp dwubwghnwbiwg wyn ninnnipjudp - 5 dhwnp,
Jud k) pinply bp 2bp sunnh (ukiph) dwubwghnnipiniup

¢ wyjwgq nupngt wjwpunbkihu YEpgtwjunpk Ynndunpnoyty tp b wyh - 4 dhwnp,
htnwujupuyht tp hwdwpnud

¢ nuphwunip wunljkpugnid niubp wyny dwubwghnnipju JEpupbpyuyg -3 dhwynp,

e niudwb updb pugniubih b Qkq hwudwp - 2 Uhuynp,

e pnihh ptnpnipniip wunwhwlwi k - 1 Yhunp:

5.1.6. Uwubtwghwunipjub punpnipyui hwdwp Qg pun{ulpulphol E pnthh  huwdwgwiguyhlt juypnid
nbnunpus nkntjunynipniin:
51.7. Qtp Yupshpn] wwhywijw's E wpynp pmhh  dwubwghinmpibiibph  Jbpupbppuy  nbnk-
Juwnynipjut hpuwywpwlwjunipiniup:
5.1.8.  Qtp Jupshpny, pnithh gnuqnuptpehli hp Swjuyny, pnquinulnipyudp b dhwlpydwt npuljng
puupupm Uk wpmynp ghunpnibph wpnh wuhwbgbpp:
5.1.9. Owlnp bt p wpynp 2tp punnpus dwubwghnnipjut ptuquyunht b nputnid juwnwpynn wohiw-
wnwtiptpht, npnugny whwp L qpunytp pnithtt wjwpuntinig htwnn:
5.1.10. Stnklugus &p wpynp 2p phupws  dwubughnmpjul  wwhwbowpljwsnpyubn kukng
htwnlyu) vhpngunnidubiphg.
o 22 Gunwqupnipjul npoonudp i) phuquyuenid gnpdniibnipiut Swjwbbtph puyuyudwt
YbEpwpbpyuy,
o wnju] phwgquyurnid dwubwgbnbph wuwhwowplh wdh dhnnudubpp,
o unyt prwquyjunnid tnp wpuwnwwnbntph pugnidp:
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5.1.11.  Qbp Qupshpny, plunpus dwubwghnmpmuh wygwhndjuw’s t wihpudbon junpuyhtt (pupdpnpul
wypndbbunpunuuuwpinuuui juqd), ghnwunbpthuijut (wpph wwppwynpnidubpny hwglgwsd (wpnpuw-
unphwitktp b hwdwlwpgsuyhtt  juwpwbikp), nunmdbwdbpnpujutt  (puuwgppbp, nw.  dkntwplubp,
Ubpnnuljut gnignidubp b wyj) b hupnpiwughnt (nunidbwljuwt hwdwljupgswhtt dpwgptp, LEjupnuwht
gpunwpwi) nkunipuikpny, npnup wyywhnynid Lt pupdpnpuly ntunignid:

5.1.12. Qp pinpus Twubughinmppudp numgmu juquulbpyng kpne b wlkh pochtiphg hsyku bp
Juwnwpby pathh punpnipniip.

e pnithtt mth wthpwdbyn nkunipuuyht wywhnynid - 5 thwnp,
¢ pnihtt muh pupdp nhjinhiq b wjubnnyputp - 4 Uhwynp,
e pniht niuth (uyt Juwbp gnpdwnniiph htwn - 3 hwynp,
e hupdwp k nknupwohujué punupnid -2 dhwnp,
e pnihh pinpmipiniip yuwnwhwlub £ -1 dhwynp:

5.1.13. Qtp Yupshpny, nppuiny Lt hwdwywunwujuwinid pungniubjnipjut putimipiniutph hwpguownptpp b
puptpn vhptwljupg nupngnid whguws wnwpubph Swuwiht b ppdwinguynipjuin:

5.1.14. buswh u bp quwhwnmu Qtp ghinkjhptpp b htwpwynpmpmibtbpt punpws dwubughnn pjudp
punniybnt b undnpbint hwdwnp:

5.1.15. I‘hzulhou tp quuwhwwnnmd pnihh punniing hwtdtwdnnnih wojuwwnwpp:

5.1.16. 2hq puwpupk’] E pigmbimpyub phinpymubbph wigugdwb upgp:

5.1.17. I‘hoz swthny bLp dwunp phunpws dwutwghunipjut ntuntdbwlut wjwbhl, ppuind pungpldws
wnwpluubph pnduinulnipjuip b nuunmdtwlut gnpéplipugh wy] pununpudwubphi(up. wohtwwnwpubp,
wypwlunhubkp, Ynipuwghtt twpwgstp b wyv):

5.1.18. 2Qtp Jupsdhpni, dhazm bp ptwnnl] dwutiwghnnipinilp, ph gutjubinid tp ntunigdw pupwugpnid wyt
thnjuby: )

5.1.19. 8wulnipmit niukp tnyt Jdwubwghunipjudp nwunignidp  owpnitwll]  wpnwuwhdwiywb
wnweowwnwp pnthnid:

5.1.20. Swulnipjnth nikp nunignidp owpnitwyl] wybth pupdp Yppuub sSpugpny (dwghunpunnipu,
wuw hpwltnnipu):

Zwupgwown p. 5.2

52.1. Uquu b |phy nhpuybunnd b quupbpwght, ynipp swpugpmd B huwdwywptuy, duwngtih b
npudwpwiifud hwenppuljunipjudp,

52.2. Twupbpwugp ukpuyugund  E onmunudbwlut Spwgpny hwhwwnbudws swjuyny b
pnduiiiulnipjudp,

5.2.3. Mwhywinmd b guuptpugh dudwtwlugniguhtt wjwbp, tywnwluht b wpynibwdbn k
oquugnnpénid nuuwdwdp,

5.2.4. Miup wihpwdbon 1kquyht dpwlnyp, nhpuybnnd b pwtwynp junuph qquyuljut tkpgnpsdw
Ubkpnnubpht’ dhown shpmunpuwudp, wunpq b hwuljwbwh (kqyny b ubpjuyuginid puuwdungnn wynipep,

525. Uunblnpénud b niundbwpmpjuit hwdwp wbhpwdbpn  wownwtpuht dptninpn, juwy b
wwhywbnid juupuwth htn,

5.2.6. &how Eyuwunwujuwinid hwpgkphtt b jupnquinud £ niuwbnnubpht gpob) putwdbdh,

52.7. Zunul L ubkpluyuginud nuuptpugh bwwwnwlp, pughputpp U hhdbwnpnypubpp, nkuwulwt
npunypubph juwp gopstwlwt putnhputph htn b dwipudwut pugunpnid  hwdbdwwnwpup  pupn
pwdhutbpp,

5.2.8. Miup juyt dnwhnphqni, £&hon | ikpjuyuginud quuudundui iynipnp

unju) b hwpulhg ptwquyunubpnud,

5.2.9. MNuppkpwpwp tbpluyugind b puuwduwingdwt pdwnhluyhtt Jhpupkpnn dwubwghnwlui
wuyuplqh ghnuwnkthjulwb inpnypibkpp,

5.2.10. Nuownhp b pupjuguljud E ntuwbnnubph tfundwdp,
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5.2.11. 8nmgwpbpmd E niunmidbwlut pupdp yuwhwigynunnipini ghnbkhpitp unwbwnt gnpénd,

52.12. Lpw wuwpwuynibpuphtt wwhywiynd Lt wbhpudbon  jupquuuwhnipmnil, niuwbnnubpp
hwénypny b hbnwppppnipjudp b hwdwpimd nuubpht,

5.2.13. Lu ywwpwunwlwd b ntuwbnnubph qhwnbjhputpp pupdpugubint tyunwlngy wbglhugul;
Ipwgnighy junphpunynipymd,

5.2.14. Mtwuwjwiunuuwil, hyyhu twb nwowbnnubph  ghwbjhpubph  uwnniqg@uwit U ghwhwndwb
gnpépupwgubpnid Jhpwend £ ntunigdwt hindughnt wmkjutninghwtp,

5.2.15. Utwswn b opjijnpy k quwhwwinnud ntuwbinnubkph ghnbjhpubpp,

5.2.16. Ppujutuwgunid E hbnbnnuljwb yuwypwp Yneniyghnt kphinyputph b,

5.2.17. Ppuwljutwugunid L wljnhy ghnwdwtjujupduljui gnpéniutinipinil, hpuwnwpwlnd £ ntuniduw-
Ubpnpuljut ynipkp b dwubwlgnid hbnwgnuuwljub wynwwnwupubphl,

5.2.18. pwjniunid L nwwbnpubph  dwubwughnwlut  dquunidubpp,  tpwbg punggpynud  tnp
unkpunnghwtph dywljdwi b hbnwgnunujut wyhwnwputph junwpdw gnpdpupugubpnid,

5.2.19. Uwubwlgnid E nuwbnngubph punupughwliui b hwjpbtwuhpuwi ngnd guunhwpuldub
wpluwnwtipiiphtt b Uhgngunnidukpht,

5.2.20. Qwubkphg nnipu dwpnudnn, papbkihppe b hwdkh wd b

Zwpgupwn p. 5.3

53.1. “Quwuptpugnd /Yppulub dngnunud tkpjuyugdus b btyuwwnwlyp b pughpubpp, hhdbwnpnypubtpp
b Juwb wy) nuupbpwugutph htw,

5.3.2. Twupbpwgh Wnipkpp dwwngkh Bi, juwpuwinud pudupup Swdund ot dunmgynid b gpuip
Jupkih E jhpwnt) twb hwpuljhg nwupbupwugubpnid,

5.3.3. Twupbpwght ykpupbpnn  nbnbjuwunynipmoiup yquppbpupwp tnpugynud k, npt plyuyind b
hunpugunid £ ntuwinnh ghwnbkjhpubtpt nt nibwlnipmnibibpp dwutughnwlub wuywupbkgnid,

53.4. "Twupupwugh nith wthpwdbon niunidbwdbpnpuljut wywhnynid. gpuyupwinud b ntuntdawlui
unnpupuduiinidiipnud weju Eb wpphwljwt  nbuwjunquljut b nunudbwdbpnpuljutt - Wynipbp, hwoyk-
qpuphjuljub hudwlupgsuyht thengubp,

53.5. Qwuptpwgh Swdwp b nunwdbwfwb  pununphsibpny  twhwnbudws  dudwpwbwlutph
hpuwwnbtuwlwb i b hwdwywnwupwind Ea hpup,

53.6. Lphy puwgwhuwjndws b nuuptpugh ptdwnhlub. nbuwut gpnyputpp hhdbwynpus &b, huly
gnpsuwlwi juinghpubpt’ wpnhwlwul,

53.7. Tuuptpugh juwpuwbtughtt qupuyniupubpnmd U junphppunygnipnibaubpnid oquuugnpdynud kB
niuntdtwfuwt yniph tipjuyugdw fEunpnbwghtt Yhengubp b wpgh hwdwlwpgsuyht dpugptp,

53.8.  QnpSuwlub / ubdhttmp wpwynibpubpp b jupnpunnnp wohwwnwipubpt wppnitwybn B,

5.3.9. Lwpnpuunnphwbpp hwgbkgws i wpph vwppwynpnidubpnyg b swthhs-Jtkpuwnnighs uwpptpnd,

5.3.10. TMwupbpugnd  twpwnbujuws wpnwjpuwpwbwht pnphppunynipmitiipt hpwjuwbwgynd b
wpynibuybn B,

5.3.11. NMuuwbnnubpp uinbwynp ki hwdwnud quupbipwgh wwpuwyniupubphtt b wljnhy dwubwulgnid
pliwpynidukphb,

5.3.12. Muuwunnubpp dudwbwljhtt nbntjugynud bt nuupbipugh Swduwuyhtt b dudwbwljugnigughte
wuwhweubpht,  pbpwghl b Gopuwithwlhy wwnbunwynpoidutph  dwdfbwnbbpht,  Swyqujukppt
pupwguljupghl,

5.3.13. Twuplpwgh pupwghy b Eqputhwlhy wnbunwynpnidubpp (unniqupp, putnipinit) opjkjnhy kb,
wbwswn, wpnupugh b puthwbghy,

53.14. Twupbpwgh hwyybgpudhuljutt b Ynipuuyhtt twhowgstph /woluwwnwputph phldwibkpt
wpphujut Bt U tguuuljunnndus Bt duvbwghnwluwt wuyupbqh gnpstwljuwt b wkuuhjujub
huughputph jnusdwip,

5.3.15. Tuupbupwgp npuiulut b pnduinulijuyhtt wenudnyg hwdwywwnwupwind  duutughnnipyui
Ynppulul wunhfwh wquhwietbph (pujuwupuljui, fwghunpnuwljuy, hklnwgqnunnh),
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5.3.16. Twuptpwgp dhnjws b nuwbunnibphtt munnppiine hbnwgnuuljut b twjuwgduihtt wppaw-
nwtpltiph dwubmlgnipjubin:

Zupgwown p. 5.4

54.1. ‘VLwjupwt hwdwjuwpwb pugnmiudbp nthahp nbntjunympiniy, pt htiy ghnbjhputp b hdwnnt-
piniuubp bp dbnp phpknt Yppulu Spwugph wdwupwnhg hbwnn,

54.2. UYUppwlwb dpwughptt hpwliwbwgyt] b npuljw) quuupinuwlut juqdny, npt ninnnpnb) b oqly £
nruwbinnhtt unwbiwy wthpwdbywn ghnbjhpukp b hdnnipmniutbp:

5.4.3. Qhwubjhpubph pupwughl b Egputhwlhy wnbunwynpnidubpp htwpwynpnipmit o wdby oppjnpy b
wbwswn guhwhwnty dtnp phpwé ghnbkihputpp b hdnnipmiuutpnp,

54.4. Zwdwjuwpwih qpuyupwih b ntuntdbwjut nwwpwsph dwwnstkjhnipyniup, hupdwpuwdbunipemniip b
hwglkgquénipniit niunidbwdbpnpuljut yniptpny, hwdwlwupgsughtt Jhongubpny b wpnh jwpnpuwnnp
vwppuynpnidubpny tyuwuwnk] B jppuljut Spugph wpynibwdbn hppjubtugdwp,

5.4.5. Cpowtwjwpunitpp dknp Lu phpl] hwdwlwupgsuyhtt hdnnipnibubp oybpughntt hwdwlwpgbph,
Spuwgpuynpdwit (kgniubph, wbpunuyhtt fjudpwgpdwt dpwgpbph, wjundwn bwhwgsdwb  dkpnnutph
Jhpwndwt b hwdwgwughg oguykint géni,

54.6. Cpowbwywpwuibpp npugpl) Eu hpkug ghwbjhputptt onmwp (kqyh ((kgniukph) hdwgmpjub b
Yhpundwi gény,

54.7. Udupunulul wojpwnwbpubpt pun Yppuljut wunhdwuubph wpphuljut o b poyp b vnwhu
wdhpwytiu pungplyt] dwubwghnwljwh wuywpbqh wojpwwnwbpubphl,

5.4.8. Qtnp ptpwd ghwbjhputpp poy) kb mwhu sppwtwdupunht pupnibwll] ntunudbwnnieniit wykh
pupdp Yppwlui dpwgpny, Jhpuyunpuundbl] jud wnwbw) jpugnighs dwubwghnwljut Yppnipmil
hwiipuybwunnipniund jud wpnbplpnid,

5.49. CTpowtwjwupunp tkpjuyhu wojuwwnwipuyhtt gnpénitubnipnitp hwdwywnwupwind £ Zudw -
nwpuwinid vnwgus dwutwghinwlwb Yppnipjubn,

5.4.10. Qtnp phpwd ghwbkjhputpp b hdnnipmnittbpp oppwbiwdupuht poy i miwhu wojuwwnwbpuyghiy
gnpéniubtnipnit swyul) dwubwghnwljub wuwwpkqh nwwuppkp juquuljbpynipmnibibipnd (runudbwlju,
ghnwwpununpuljut, phqutuh b jurwdupdwl, dhpwqquyhtt dpwgpbpnid b wyly), owmwp (Eqny
ubpuyugil) pttwpynidubph hpdbwbinhpibpp b pusdwb nighubpp,

5.4.11. Tpowtwquwpup dknp L phpl] mbwlnipnibbtp wowewnplint b dbwynplint wnkuthjulut
wnwownpuiplkp, pinpknt nputg jnsdwb ninhubpp b juquultpybnt junwpdubt pipuguljupg,

5.4.12. CTpowbwdupuip dknp E phpl] wopnwnwduypmid  gqopépulbpubph htn  hnjuhwnnppujgdut b
PhUuuwhtt wpjuwnwtph hdinnmipinibn:

Zwpgupwnp p. 5.5

55.1.  UYppwlwb dpwghpp b ntunigdwt dkpngutpp bywunt o wibjuynny nbuwlubt ghnbjhputph
gnpstwlub hdnnipniiubph dnppbpdwinp,

5.3.17. Cppwbwjupunnh  wbuwlwb  ghubhpubpp hwdwywunwupwind B dwubwghnwlub
gnpéniubinipjub punypht b tkipjujugynn wquhwbetbphl,

55.2.  UYppwlwb spwgpny twhwnbujws niunidbwdbpnpuljut ymptpp wdpnpenipjudp hwuwubh b
oquuuljup kb Enk) b bywuwnby ku ghnbjhputph phpwghly b Eqpuithwlhy wnbkunwynpnidubph (hwupdtp b
hwonn wuglhugdwip,

5.5.3. Stwyhtt wnwewnpuuputpp b Ynipuuyghtt wpppwnwbpubpp/ twpiwgstpp hudwywnwuppwinid B
niunigdwt dbh (wnluw, hipwljw) b jppuljut wunhdwiubph yuwhwbettphb,

55.4. Mpuiuhluibpp tyuwuwnl] ko gnpsuwfwb ghwnbjhputph b nittwlnipnibubph dknppipdwip
wjupunulul wplnwnwiptibiph hwenn juwmwpdwin,

55.5. Cpowbtwjwpuh wjupunulut wpppwnwiph phdwnhjut huwdwywouuppwimd o dwobw-
ghnnuwjut wmuyupkqh wpnh ywhwetubphl,

5.5.6. Uppuwlul spwgpkpp pny; o myl) oppwtwdupunptt Swinputunt dwutwghnwljut wuywptqh

wpnh nmkbinnghwibpht b hwyykhwpuiwgdughtt Spwqpbphb,
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55.7. Yppwlwl spwqpkptt pun Yppwlut wuwmhfwubbph (puiuwjwyphwn, dwghunpunnipu,
wuyppwtnnipw) huwdwyuwunwupwinud Bt mbuwwb qhnbjhpubph b gopstwlwt  hdwnnipnibubph
Anpphpudwl yppupwg punypht,

55.8. Glubny wohwnwonijuyh wwhwbebphg b dwutwghnwljut wuwywpbqnid ukpppdus tnp
wnbkpuninghwttphg' YJwwnwpdty o Yppwlwb Spwgpbph JEpwbwpdwl, wpphwjuwbugdwt b unp
nuupbpwgutph puggpluut thongunniwdubp,

55.9. Uuwuwpkqh dwubwgbnbbph b hwdwjuwpwih wypndbunpunuwuwpimuwlwi juquh  hwdwp
Juquuljtpyynud ki Jipuyunpuundwut b npujudnpdwi yuuptpwgubp,

5.5.10. Zwdwjuwpwit wpdwquipnid b wopiwwnwonitjuyh b gnpswwnniubph wwhwbgubpht b wwuppk-
pupwp wpnhuljwiwgunud Eppulub Spugpbpp,

5.5.11. Uppuwluwb spwuqpkph JEpubuynudp b pupbjudnidt wpnwugnnd i dwutwghnwjut wuwupkqh
ghnunbhjujut  wpweptipugp b bwwunnd  Uhpwqquyhtt Yppulutt wwpwsphtt  htnbgpybny
gnpdplupught:

Zupguown p. 5.6

5.6.1. Tpowtwyqupunb nith wihpwdbon gnpstwljut hdnmpiniubbp wyiwnmwnbnnud wnwewnpynn
huunhpubtph (nuddwt hwdwp,

5.6.2. Cpowbwjupnt mbwl L gniguphpbnt unbndwgnpbwlub  dnnbgnid hp  wojuwwnwbipughe
gnpéntubinipniunid, odnjus E wthpudbyn juquulbpuyuljut hdnnipnitutpny,

5.6.3. Cpowtwjupnt ntbwl t wohmuwnmwnbnmd phpulwbwugul] wnwewunpjws unph (mbkuwlul,
gnpsuwfui) twpibwlwb nunidbwuhpnipnit, phupl] peedwt oyupdw) Ukpnghlu b gnpsuwlfub
dhongutip, Upwljl) junwpdwt pupuguljung,

5.6.4. Cpowtwjupuip gnigupbpnid E hwdwljupgsughtt mkuthugh, hpunwljut spuqpbtph, wjundwn
twpuugsdwt b hwdwuguughg oqubint withpwudtown hdwgnipintl,

5.6.5. CTpowbwyupup gnigupkpnud L ownup 1kqyp ((Eqniutph) padupup hdwgnipnit b dwubwghunwlu
wuyupkqnud onwpkpypu gnpépulkputph htinn hunnppulgdwt nibwlynipnikp,

5.6.6. Cpowbwywpup gniguwphpnid b hwyng (kqiny ghunwfwb b gnpdwpwp qpugpnipjnit hpw-
Juwbwgubint yupnympniububp (Ghrnunbthjuljui nkpunbkp, gquonntwljub gpoipnitttp, wpnunpuljub
thwunwpnpbp b wyb),

5.6.7. Tpowtwjupup swunp b hp dwubwghnwwt wuyuptgh opkuunpujwb wlnbph, hpujulwub-
unpdwwnhy huunwpnpphtt b jupnquunwd | gpuitp jhpuetk) hp wouwnwtpnd,

5.6.8. Cpowtwjupuntt nituth wbhpwdbon ghwbjhpubp plwywhywinipyut b ubjudhl ubkpgnpsdwi
puwquunttpmd, hull wpunwlupg hpwghdwjubpnid Jupnn b dwubwlgl] b juquulbpyl) thpljupup
wpjuwwbiptibip,

5.6.9. Tpowtwqupunb nith gopspultputph htwn hnjuhwnnppulgdwt, hwdwgnpsulgdwi b phuuyght
wouwtnwiiph hdwnnipnitiitp,

5.6.10. Tpeowbwdupuip jupny b phjudupl] vnnpupudwiidwt wohtwnwipuyhtt juntdpp b juquuljpy )
phwjuunt gnpéniubnipiniic:

VI. Zupgnudubph gowhwindwt hwdwlupgp.
Zupguowph jmipuwpubiynip hwpg quuhwuynd k5 dhuwnpuiing hwdwljupgny, hbwnbjuw) nuuw-
Jupquuup.

w) 1 hnyht hwdwdwyu & -5, p) hudwdwyt b - 4,
@) ndJupuinid bl yuwnwupwiky - 3, 1) hudwdwyu skd - 2,
E) pninpnyhtt hwdwdwyi skd - 1:

Zupguwowph pughwipugwsd qhwhwwnwlwip npnoymd £ hwpgbph quwhwunwlwiutph dhohtt  pupw-
twlwiny, npp tkpjuyugdnid k quuhwwnwluth hwpniptppoppujut dwundy:
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M3YUYEHME JESATEJIbHOCTH YHUBEPCUTETA U IPUHATHUE PEIIEHUIA METOJAOM
OIIPOCHOM OLIEHKH
C.O.ToxMaKsIH
Hayuonanvnwiii ynusepcumem apxumexmypul U Cmpoumenscmea Apmenuu

KiroueBble cioBa: oOecleueHME KadyecTBa BBICIIETO 00pa3oBaHHs, ONPOCHAas OLEHKa, ydeOHas Hporpamma,
Hpero/jaBaTelb, BBITyCKHHUK, paboTagaTelb

AHHOTANINUSA

PaccMOTpeHBI  BOIPOCHI MOHHTOPHHTA MEPECMOTpPa MPOLECCOB IOATOTOBKH  BBICOKOKBATH(DHUIIMPOBAHHBIX
CIIEIMAIUCTOB B CUCTEME BBICLIETO NPO(ECCUOHAIBHOIO 00pPa30BaHUs, UL PEIIEHUs] KOTOPBIX IPUMEHEH METO]I OIIPOCHON
OLleHKH. MeToJ1 O3BOJISET, TOCPECTBOM OOpaTHOI CBSI3H, B ONEPATHBHOM IOPSAAKE OOHOBIATH yueOHBIC IPOrpaMMBbl U
o0ecrieunBaTh COBPEMEHHbIE TPEOOBAHUS PhIHKA TPYA.

THE STUDY OF UNIVERSITY ACTIVITIES AND DECISION MAKING PROCESS BY THE APPLICATION
OF QUESTIONNAIRES AS AN EVALUATION METHOD
S.H. Togmajyan
National University of Architecture and Construction of Armenia

Keywords: quality assurance of higher education, survey assessment, curriculum, lecturer, graduate, employer

SUMMARY

The problems of monitoring and operative review processes of preparing qualified specialists are studied in the
system of higher professional education system for the solution of which the method of surveys based on questioning the
respondents is applied. This enables the modernization of course curricula by operative feedback application for the
satisfaction of modern labour market criteria.
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PUN2ArVeENkP8L YrEeNkhESUL ZUUUYUCSNRU ZUCSNRULECE YULQUUYEMMUUL BY,
Ursnhueuerh *UUUuwireuun UbeN1hal

U.Z. Fnpdwugyul
Swpnuwpuwybnnippul b phiwpupnippul Zuyuunwlh wgguyhl hwduyuwpui

Puitunjh punkp. hwpgnid, hwpgdwh dwutiwljhg, hwupgupwnp, Ejuljtnughl Jhdwuljugpujub wnmniuwly

Fhwnwplynid Ba pupdpugny i fppnippui hudwlupgnid hbnwunupd juwbph dbu/npdul JEpuihqdakpp,
npnbg dpongny puguwhwyunynid b puuwlupgynid Ea GEpphi b wpunwphl pwhwlhghbph Qupshphbpl
muntdiulul gnpdplypugh wpyntuykwnniprul Jepupkpyay: tw Apdp FSwnuynid nruniglwl npulh
wwwhnyuwl b ppuw wppyntapny wpnh ghnlbyhpbkpny odungws dwuliugliniibph yuninpuundwl hudwp:

Zudwjuuwpuh pwqUujupnipjui Uk  wpwetiwyht wbkn L hwnljugus huptwquuwhwndw
hwilwlupgh dpwldwi jutmpht’ ki npulh dowynyph dtwynpdwh withpudbonnipmiuhg: Uyy hudw-
Jupgh Upwlmul n Gbkppindp wwhwiomd b dp pwpp hwenpuljwi puykp, npnighg ki npulh
wywhnydw wnlw Jhdwljh Yuphputph quwhwnnudp, Jkpuwbuydwt b jpudowljiut Eipuljuw njnpuutph
uwhdwinidp, htsyybku twb npwlh wywhndwb hwdwp wihpwdbsn gnpshputph b dkwuhquutph
Uowlnidt nt gnpdupynudp:

Zudwjuwpuind  hpwlwbwgynn gopénitubnipjut  wwppkp npputkph  npwlh  wpynitwuygbn
wywhnJdw hwdwp dbjuwlbn b own Juplnp b unbgijunympjut hwjupugqpdui b JEpnisnipjut
Ukwthquubph weuynipiniup, npp htwpwynpnipnit jnw yupgbing, htst £ jwy unwugynud, hisp hwnntly
nywunpmipjub juphp niuh, jud husyhuht o inpupupuljut twppwdbnunipniiubph wpnniupbpn:

Zudwjuwpubp, Yupboping hp gqopéniubnipjut npnpuubpnd  hpuwbwgynn  qopdpupwugubpnid
nuuwnubtph, ntuwnnubph, tkpphtt b wpunwphtt pwhwlhgutph dwubwlgmipniup, dpwlbt b gnpswunyby £
Juphpubph Jiphwidwl, Yppulub gnpdpipugh htn juwydws gqnpsénpnipnibttiph npulp b wpynibw-
Jbnnipniup unnighnt qnpShputp b dkjowthquubp: dputg hhdpmd puljws G putwplynidubp $nlniu
judpbpnud, Yppwlwt gnpépupwgh dwubwlhgubph (mruwbnnubph, nuwuwpnuubph, Jupsujut wojuw-
wnnnubph, gnpdwwnniubph b wy pwhwlhgubph) htinn hwpguqpnygubp, ptyybu twb hwpgnidubp hwpgw-
phpptph Yhpuodwdp [1]:

Unyb wpmwwnwipp «Zwdwjuupuith gnpénitibmipjutt nuumdbiwuppnudp ] npnonmudubph juyugnudp
hupgniduyhtt guwhwwndw dkpnph Jhpundwdpy honwsh nmpudwputws hwonppuljutimipinit £, nph
wuwwndwnny ywhywiynid b pupnibwlynid b junniguspuyhtt hwdwpwluynidutpp:

VIL Zupgnudubph wighugdwt Jhfwmljuqpuljut wyniuwlitpp

zupgnudubph Juquuybpyuwb, ndjujutph dowluwi, Eqpubhwugnidutnh dbwynpdw b npnpnudubiph
Juwjugdwt gnpépupwgutpp hunwl b httwpwynphiu ubnd dwudjtniubpnmd hpujwbwgubnt bywwnwlnyg
wthpwdbtown E wywhnyt) htwnlbyjw) hwenpyuljwb gnpénnmipjniuubpn (2, 3].

¢ huwpgdwt dwutwlhgubph &hown punpmipinitp, tpwtg wwpq b gopénit Enuwbwlny hwpgdwb
wlhpwdbyunnipjut b nputthg uywuynn wpyniipubph puguhwjnnudp,

¢ hupguul nfjuukph Abwynpdwt YJpu Ynnduwlh wqpbgnipjut pugunnidp,

¢ quwhwwndwb gnpépupwgh opjtjnhnipjut wywhnynidp, gowhwnmdubph wpwg dbwlbpuynudp b
ubpuyugnudp,

¢ hupgnudubpnud dwubtwlhgubtph Ynnuhg jpugnighsy hwpgupluyhtt gnpdnnmipiniuibph junwpdw
pugunniup,

¢ hwpgnudubph nfjuubph puuwlupgdus b hadwljupgswyht tpubwlnyg dowlnudp:

‘Ldw pipugulupg ppujutugubnt tyuwnwlny dbwynpynid i kplnt whuh wnniuwlubp.
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Gluljknuhtt Jpdwjugpuljut wynrumfjitkp - hwdwywnwupwt hupgupwpbph htn (pp. 5.1 - 5.6)
dhwuhtt ipynud B hwpgnudubphtt dwubwlgnn umpbjnubpht (ntuwbng, oppwtwdupn, gnpduwnnt)’ pun
Y. V,VI-h nupnquénipinitttph b gquwhwndwt hwdwlupgh ghwhwnwlwitbpp tbpjuyugiubnt hwdwp.

7.1.1. Ukl nruwinnh Ynnuhg dwutimghwinnipjut punpnipjut whwtnit hupgdwb ndjuyubkpp,

7.1.2. Ukl niuwtnnh Ynnuhg nwuwpunuh yepupkpu) wtwinit hwpgdwb njuyubpp,

7.1.3. Ukl ntuwbngh Ynnuhg nuuptipugh/unnnih Jepupbpu whwinit hwpgdw wdyuubpp,

7.1.4. Tpowbwqwpunubkph Ynnuhg Yppulub Spugpbph quuhwwndwi ndjutkpp,

7.15.  Qnpswwnniubiph Ynnuhg Yppuljub Spugptph gpwhwndw ndyukpp,

7.1.6. Qnpswwnniubph  Ynnuhg opowtwjupunibph  dwubwghnwliuwt  wuwwnpuwunusnipyut
quwhwwndwb ndjuukpp:

Zupqunpluyht 4h&. wnypnruwljubp - dbvwdnpynud b hwodupldnud o Zudwjuwputh hwdwyuwinwuowb
unnpupudwbdwt Ynnuhg, hwpgdwt hhdtwpiinhpiubph puguhwyndwt hwdwp' vnnpl pipdus upubdwyny:

VIII Zwoywpluyhlt Jhdumjugpujub wnniuwljukph guitly
8.1. Niuwtnniukph Ynnuhg dwubiwghinnipjwi pinponipjut quuhuwnnidp

8.1.1. ‘Lnyu dwutwghwnnipjut wnljw b hkpwljw ntunigdw ntuwnnubph Ynnuhg (wnwdhi),

8.1.2. ‘Lnyu dwubtwghwnnipjub pnjnp ntuwbnnutph Ynnuhg vhwuht (weljw, hkpwlw),

8.1.3. ‘Lnyu dwlnyunbtnnmd pnnp dwutwghwnnipmnibibph weljw b hkpwlw ntunigdwy ntuwnnubph
ynnuhg (wnwtdhb),

8.14. ‘Unyu puljnyntinnud pnjnp dwubwghwnnipniiibnh ntuwinnukph §nnuhg vhwuht (weljw,
htnuljw),

8.15. Zwdwjuwpwunid pnnp dwubwghnnipnibibph weiw b hEpwlw ntunigdwb ntuwbng ubph
Ynnuhg (wnwudhb),

8.1.6. Zwdwjuwpwunid pninp dwubwghwunnipnibbph ntuwbnnutph Ynnuhg dhwuhtt (wnljuw,
htpwljw):

8.2. Muuwinnutph Ynnihg guuwpunuiubph wpltmmnwiph guwhunnnidp

8.2.1. ‘Lnyu nuwuwjunuh hwdwp® dhwjt th guuppwghg/ Unnnijhg,

8.2.2. ‘Lnyb nuuwjinuh puuwywinws pninp nuupbipwgubph hwdwnp,

8.23. ‘Lnyu nuupupwgp puuuywinws pnnp puuwpnuibph hwudwp,

8.24. Udphnuh pninp nuuwhimutitinh hwdwp,

8.25. Unluw b htnwlju ntunigdwt dukpny nuuwyuwnnn pnjnp puuwpnuutph hwdwp,

8.2.6. dumutwnh pnnppuuwnuikph hwudwp,

8.2.7. Uwutwghwnnippibibph nwunwlbwlut  wywbbbph wufu; Yppudwund  puggplyusd
nuuplpwgutpp nuuuwduinnn pninp guuwinutttph hwdwp (pun Yppuljut wunhguih),

8.28. SYjw dwutwghunpjut nunwdbwlut  ywiund pingpiws nuuplipugitpp nuuwjwinng
ponp puuwjunuubph hwdwp (hun hppuljut wunhdwih),

8.29. SYjw Yppwlut wunmhdwih (pujwjwjuphwuwn, dwghunpwnnipuw, wuyhpwinnipw) ponp
dwubwghnmpnibitiph nuunmdtwljutt wuwbbbpnud  pungpus  quupbpugubpp  nuwuwdwinnn  pojnp
nuuwpunuiibph hwdwnp:

8.3. Muwinnutph Ynnuhg guuptipugitph/dngnyikph gowhwwnnidp
8.3.1. ‘Lnyu qpuuwjunuh guuwuinus Uhhunyt puuptpwgh/Udngnih hwdwnp,
8.3.2. ‘Lnyu npuuwjunuh puuwywinws pnjnp uupbpwgubph/dnnnyutph hwdwp,
8.3.3. Pnnp npuuwjunuubph puuwyunus thhinyb quupbpwgh/dngnijh hwudwp,
8.3.4. Udphnunud nuuwdwnynn pnjnp nuupbpugibph hwdwp (pun Yppuljut wunhgwh),
8.35. Unluw b htpwlw niunmgdwb nunidbwlut yubbbpmd pungpdws ponp nuuptpwgubph
hwdwp (puun Yppuljuts munhgwih),
8.3.6. dulninbtnniud nwuwjwinynn pnnp puupbupwgubph hwdwn (pun Yppuljut wunhdwh),
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8.3.7. Uwutwghwunippnibubph nunidbwfwd wwbbubph wndjuy Yppudwunid pungpyus
nuupbpwgubph hwdwn (pun Yppujut wunhdwih),

8.3.8. SYjw dwmubwghnmpub ntuntdtwluw yubnwd pungpwsé pnjnppuupbipugutph hwdwp
(pun Yppuljut wmunhdwih),

8.3.9. SYjw Yppwlwit wunhfwh (pujujuwyphwn, dwghunpunnipw, wuwyhpwinnipw) pojnp
dwutwghwnnipnibikph ntunidtwjub wjwbubpoud pungplws pojnp puuptpwugubph hwudwp:

8.4. Cpowtwjupunubkph Ynnuhg Yppulub Spuqptph quuhwwnndp
84.1. SYju dwubwghunmpju pspowtwjupuntnh Ynnuhg (pun Yppuljut wunh&wih),

8.4.2. Unluw b htpwljwu ntunigdwl oppwtiwupwunubph Ynnuhg (pun Yppuljui wunpgwuih),
8.43. SYjw Yppuljut wunhdwuh ponp dwutwghnmpiniuttnh gény wjwpuwsrppwwupunubph
ynnuhg:

8.5. Gnpswwnniukph Ynnuhg Yppuljui Spuqptph quuhwnnidp
85.1.  SYjw) dwubwghwnmpjut hwdwp (puin Yppulut wunhdwih),
85.2. Unluw bhbkpwlw nitumgdwl Yppwuljub sSpugpbph hwdwp (puin Yppuljut wunhdwih),
853. SYjw jppuljwt wunhgwuh pojnp dwubwghnmpiniubtph hwudwp:

8.6. Qnpsunnniubph Ynnuhg opewwjupunibph vwubtughnwljut gunpuundusnpjut
qhwhwwnnuip
8.6.1. SYjw) dwubwghnmpjut oppwtwjupiniiph hudwp (pun jppwljut wunhgwih),
8.6.2. Unluw b htpwlju niumgdwb pppwtwjupuntiph hwdwp (pun Yppuljut wunmhguih),
8.6.3. Syjw Yppuljut wunhdwuh pnnp dwutwughwnnipniiibph gény wjupunws
spowtiwjupunitkph hwdwn:

Cunudtin’ 33 hwpduplyuyhtt yhdwjugpuju wnniuwlubp:
IX Zwpgnudukph whghugdwi dudltnutpp b pipuguljupgp.

9.1. Muwunnubpp Ynnuhg.

o hwdwduylh §.5.1-p- 1-ht Ynipuh jnipupwibynip ntuwbinnhtt wpynwd G p. 5.1 hwpgwowpp b p. 7.1.1
Eultunuwht Jhdwujugpuljut wnjniuwlp, npp tw jpuginud £ whwbnit jupgny, pun hwpgkph quuwhwndwi
5 dhwynpwiing hwdwlwupgh . VI, wjugbdhwlwt jdph wbdhiup jud  wpuwjuwpubught
wwpuwwuniupubph plpwugpnid L 0,5 dwud whg Yhpunupdinid  hwpgmdubptt wigjugiung wbdhb:
Quwhwnnidp junwpynid k 1-ht nu. jhuwdjuljh 5-6 pwpwptbpnid,

o hwdwduyl . 52, 53-p - unyh Jupgny wpynud, jpugynd b dEpunupdynd Bu Y. 5.2, 5.3
hwpguwowntpp b pp.7.1.2, 7.1.3 jultnuwhtt Jhdwjugpujub wynruwlubpp: Fuwhwnnidubpp junwpynid
kb fju) nuuwjunuh nuuptipugp/unnnip hwtdutkinig htwnn, hwenpn niu. Yhuwdjwlh 5-6 swpwpttpnud,

9.2. Tpewlwwpunubkph Ynnuhg.

o hwdwduyl §. 5.4-p- unyy Jupgny opowtwupunubpht mpynid, jpugydnud b Jepunupddnud tu 4.5.4
hwpgwowpp b p. 7.1.4 Euwltwughtt Jhfwjugpulijut wpnuuulp: Fhwhwnndiubpp junwupdnud Bu
wjupunulul wpltwnwipp/ dwghunpnuwlwt phqp yupnwwkinig htinn, 1 wduqu pupwugpnid,

9.3. Qnpéunnmiikph Ynnuhg.

o hunlwduyl [l 5.5, 5.6-p -unyu Jupgny gnpswwnniubphtt wpynud, jpugdmd b JEpunupddnid Bu .
5.5, 5.6-h hwipgwowptpp b pp. 7.1.5, 7.1.6 hjuljtnuht Jpdujuqpuljut upnruwfibpp: Fuwhwnnidubpp
Juunwpynud ki oppwtiwjupunibphtt wpjuwwnwph punniukinig htinn, 3-4 wdhuubph pupwgpnid:

X. Zmpgmuubph wpmyniiphtph dowldwt dkpnphljut.

Jhdujugpujut wnnruwljutph quuujupgnidu pun bpynte jadpbph (Guknwght b hwpqupluwght), npp
plunid E hwpgnudubph Juquulibpyuwi b hpwljutugdut wwhwbettnhg, Jwbjunpnomd b gputignid
njuibph thplluyugdwb b dpwljdwb phipuguljupgbpp: Zudbdwnwpup wupq nkup mbkt Huwlknwht
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Jhd. wmniuwlfibpp, npntp jpugunud Bu hwpgdwt Jwubwlhgubpp, skt wwhwionid  hwoqupluyht
gnpénnnipjniiiiph  Juunwpnd jpugunnh Ynnudhg: Ujp wpniuwfbbpnd hwpdupdnud Ba winquyght
nfjuutph gnidwpp b dknhwbwyghtt wpdtpp, npnip jupquynpdnud b tbpdnisynid b twptwljut ndjuitkph
puqu’ hupgnidp juquiuljkpynn wnnpupwdwidw wpjpwnwlgh Ynndhg:

Unniuwljutiph Epypnpng junudpp (hwpdupuyhtl) pwduiuiht ks E, npnugnid twptwljut ndjuukph
wnuwpphp pwbwlubpny b qmignpnnudubpny Jupkh b pughwipugdws quwhwnnudubp juwnwpl] niund-
twuhpynn opjkywph (kplunyph) Ykpwpbpup: Fpwbtp pudwbdus tu 6 bupwpdpbph, hwdwduyi . V-nud
wnwownpyud hwpgnidubph b gpuighg puny nisnidubiph puguhwjndw b hpwjuwtwugdwb dhengutph: b
wnwppbpnipmit fjulbnwiht 4hd. wnniuwljubph, wju nhypmd ndjuttpp tkpuyugynid Eu dwnphgutph
wnbupny, npnugnid wnntpp Yipgws Eu wbdhpwwybtu Gulbnwhtt dhd. wgnuuwlubphg fud tnyh
wnniuwlubph mnnkph dowlnidhg vnwugjws gnidwpuyht wpyniiputphg, hwoyh wetbny ntunidbwuhpynn
opitjnnh (kplnyph) punuppudwubtphtt Jepwpbpnn twpbwluwt ndyujubpp: Cun npowd, winnbpp jupnn tu
Jtpwpbpt] hwpgdwt unipjijnubph, Zudwuwpuih Gipwluenigqusph, numdtwlwb  gqnpdphpwugh
juquuljipydwt, hwunwupnpudkpnqujut wywhnddwi b hknwppppnipmit kpuyuginn wy; hwpgkph
nwddwt tnwbwlubpht: Unyu dund dpwlynud ki twlb dwwnphgubph ynitwliutph wdjujukpp, npnugnid
pugwhuynymud  Eu hwpguwowpbpnud  wnpwownpqué  hwipgiph Juwd  pputg  fudpkiph  dhpupbpug
wnwownlnipniubp b nusnidutpn: Ugnuuwjubpnid dAwjpu Ynndhg nipynid Bt wthpwdbyn mbnijunduljut
nfuutp  nundbwluwt wnnpwpwdwinidubph,  nmumdbwluwb gnpdpupwugh Juquulbkpydwl,
nuunulbudbpnpuljut hwuwnwpnpebph, nunigdwt Autph b ppujut wunhdwbubph JEpupbpuw), npnup
hhup Jhwinhuwbwb htunwqu punhwipugqus npuljuliuit b pwbhwluluit quwhwwnnidubp Juwnwpbknt
hwdwnp:

Upmniupnid, dwwunphgh wdjujubph gnudwpughtt hwpqupljdwi dhongny (nnnbp, yntbwljubp) wnpynud k
niuntdbwuhpynn opjijnh (kplhnyph) pwtwjuljuit qghwhwndwi htnbgpuuhtt gniguthop, npp hhdp &
Swnwynud npnonudutip Juyugubjnt hwdwp:

“Yhunwpltup p.p. 7.1.1-7.1.6 wnniuwfutinh dbwydnpdwt Jupgp:

10.1. Bjuytinuyghtt Jhwjugqpuljub wpnruwlutp (pe. 7.1.1 - 7.1.6).

Zupgnudubph wpynibwybn juquubpynudp, ppuutugnudp b opinhy wnfjujukph unwugnudp
wuydwbwynpqus L hwupgdwt dwubwlhgubph hwdwp pupbuyuun pipugulupg wnbnsting, npp
ukpwnmd k.

¢ huijhp4, wupq b pauynit ppgunpulju dhongunnudbp,

o wnwownnyué hupghpnh yupqnipnit b dwngkjhnipintl,

¢ huipgunpnidubiph tphdwunnipjui b jpugnighs hwoquplubph junwupdwb pugunnidibp,

¢ huipglinh quwhwwndwt hwdwlupgh b Jhd. wnnruwlh jpugdut htwpwynp yupgnipni:

Ujn tjuunnwnnidubphg Gjukny' tkpuyugynid i fuljtnught 4hd. wnmnuuwljubph jpugdwi hbnbyug
Ubpanubpp:

10.1.1. Luwnn p. 7.1.1 Jpd. wyniuwfph npujutph’ dbwynpynud £ ntuwbinnh Ynnuhg dwuttwghwnnipyui

punpnipjult websynn ponp qopdnnnipmibubph quwhwunnudp  (lwubwghnwlub  Ynndunpnond,

unbnkjuwnynipmni, gnuqn, dwubwghunipjut welju b wwywquw  Jhwlubph  quuwhwwnnid):

Upmyntupnid, hwpduplynud ku Ukl nuwbnnh tbpiuyugpué hwpgbph quuhwnwlwbtbph gnudwpp

20 -
Z X; Wuhohti pywpwbiwljuin X, pun p.5.1 hwpgupwnh YEnbkph:

i=1

10.1.2. Luwr pp. 712 b 7.1.3 Jpd. wiymuwiakph' dhunpynid G dkl niuwbnnh Ynnuhg twpnpn
Jhuwdjulnid quuwjuinwsd ponp guuwjunuibph woluowwnwiph b guuptpwugubpp/ungniubph uuw-
Juiniui wpynibudbnnipjut guwhwnnidubpp: Unnuuwjubph pupupwisinip wingp (pnlyp) Jepupbkpnud
npnowljh nuuwjunuh b tpw puuujuinuws nuuplpwugh quuhwwnnidubpht, nptt wwpunynd k quuhw-
wnwluwbutph gnudwpny b dhohtt pyupuiulwing:

10.1.3. Luwn p. 7.14 Jpd wiymuwlp' dhwynpynid b niumgdwb wdwpunhg hbunn wfju) dwubw-
ghunipjut oppwiwupunutph Ynnuhg hpuwtwugquws Yppuljut spugqph puinphwiipugyws ghwhwwnnudp:
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1014 Luwn pp. 715 b0 716 yYpd waymuwlikph' gopsuwnmbbph Ynnuhg Adbwynpynd  Gu
opowbwjupunbph Yppuljub Spuqpkph b dvwubwghnuljwt yuwnpuunjudnipjut quuhwwnnidubpp, npntg
Juunupdw hwdwn 4. 10.1.2-h tdwbwlnipjudp juqidnud i hwdwywnwupwut wpnuuwljikp:

Uy. 10.1.1 - 10.1.4-nJ dlhwynpjws pp. 7.1.1 - 7.1.6 Jhdwjugpuljut wpmuuljubpp b junwpjus
twpbwlwb hwyduplubpp juqumd o hwpgmudwghtt qowhwndwt hwdwlupgh Ejubnuht wdjuutph
puqui, npnug fudpwynpnudp mwppbp uljgpnibipibipng b qnignpnnudubpny htwpwynpmipinit b pudknonid
unwbw)] npuiulubt b pwbhwijulut quuwhwwunidubph puduiwht juyt muppuyunlbp bt wvnwugdus
wpynipbiph Uh dbs hwdwpnudp, npt wetgynud | pupdpugnyb dwubwghnwlut Yppoipjuit hwdwlupgh
ponp pununpudwubphl, hsybu bwb gnpépupwugutph juquultpyuwt b wpynibwdbn ppujubugdut
hhdtwhunhpubpht: Luphunid wju wdkup hhpdbwjwinid ghwhwnygt) b nsdt) B Wphunhulwi jud b
npuljujuwb swihwihoubpny, npnup hphdudl o pwpdpugnyt  dwubwghnwlwb  Yppnipjut Jud
Zudwjuupuih tjundwdp vnbndyus hwuwpululut jupshph Ypu (hwdwp® winpny, shhdtwynpdus b
unipjkljinhy):

zupguwt dwubwlhgubphtt mpyny pjubjubpp nibbt hbnbjw) nbupp (ppe. 7.1.2, 713 1 7.15, 7.1.6
wnnuwlubpp thpjuyugdus b hwdwlgdus duny).

7.1.1. Ut nluwmtinnp Ynnuhg dwutmghinm pjut ptnpoipjut whwint hwpgdwin ingjuyubpp
__ bhwupgdwt wiuwphip
wiljwr. junidp, dwubtwghumpmi, _ pwlmunbwn, munigdwhb &b,
(wnlw , hEknpwljw)

Zwupgtph quwhwwnwlwibpt pun . 5.1 i

X; —
hwpguwph pp. 1-20 Ylantph 7
1 2 3 i 20

Owlnpmpmititp. 1. Zwupgdwb wfjujubpp bbpuyugynud o whwpbdvhwliwi fadph  jnupupwbgnip

ntuwinnh Ynnuhg wnwbdht b whwbntl,

2. Muwunnp tbpjuyugind £ ghuhwnwljwtubpp, ogquunugnpstiny p. 5.1 hwpguwowpp,

3. Quwhwwndwt Jipgnid  hwoquplynd E g dbdnipyniip, npp wpynud E
hwpmipipnppuljub dwunt,

4. Guipkih b ubpluyugul] twb wypnpubpughtt ywubwghwinnipinip, npnyd Ygub-
Jutughp umnpky,

5. zupgnudubpp Juunwpyniud bu 1-ht nu. Yhuwdjulh 5 -6-pr pwpwpbpnud:

(7.1.2/7.1.3). Ukl nuwtnnh nnuhg nuuwhinuh / nuupbpwgh (Unnnh) Yepupkpyu) whwinch hupgdwi

wjunitpp
hupgdwt wduwphyp
wlwur. junidp, Uuubwghwnmpintl, dwlnrjnkun,
niunigywi dlb, pp. wmuwmhdwi

(wnlu , hkpuljur)
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finy
Ne

Uaphnt Nuu. nuuwpmu /| Zwupghph guuhunulubikph pun
uuith nuupipug | ppe. 5.2 1 5.3 hupguownpkph pp.1- 0 df
u 20 X, x — —
Yppudwuu Z Z 3 T
1-16 Ywnkph 2 16
1123 ]...| 16 | ... 20

Owlinpnipjniuikp 1.

zupgduh mjukpp tpjuyugynud Eo wjugbdhwlwt adph nipupwiynip
nuwbnnh  Ynnuhg wpwbdht b wbwbnmb, bwjnpy e Ghuwdjulnd
nuuujuinué pnnp pquuwpnubbph b tpwtg nuwupbpwugubph  dnnpmiubph
Ybpuptpyuy,

Muwlnnb wn. [7712] -h mmipupwiisnip paljh hwdwphsnd b hwpnwpupnul,
7.13

hudwywwnwupwbwpwp, 1-5 vhwynputpny tbpjuyugind £ quuwhwnwlwbtp
ujjuy nuuwjunuh b bpw puwuwuinws nuupbpwgh Adngnih Jepupbpyug,
oquuugnnstny wtwntt quuwhwwndwl ppe. (52) -h huipgupwpbpp,

5.3

Snipwpwlyinip innnh hwdwp, huwdwyuinwuuwbwpwp, hupdupldoud Bu L

X X0 W X -huUbSmipmulkpp,
Yupkh t ubkpuyugul)] twb qpudnp  dEjuwpwinipnibiip npbk  hwpgh

bpupbpyu,
Quwhwwnnidubpp junwpynid Et hwenpny niu. jhuwdjuljh 5-6 owipwpubpnud:

7.1.4. Tppuwtwupwnibkph Ynnuhg Yppulwb Spuqptph quuhundwb wdyuitpp

__ hupgdwb uduwphyp
wlwur. jundp, dwuttwghwnnpnil, duynijintn,
nrumgdui dli, pp. wunhdwi

(wnlw , htpwlju)

Zwpgtph gowhwwnwlwbbtpl pun p. 5.4

12
huipguywph pp.1-12 Yhnkph Z x| x,
2 3 ... i ... 12 i=1

Owinpmpmbbtp 1.
opowbwjupuh Ynnuhg wnwbdht b whwnil,

2. Tpowbwjupup bkpjuyuginud |k quuwhwnwljutttp’ oquuugnpsting p. 5.4 hupgu-
2upp, L

3. Quwhwwudwb Jipenud hwojuplynud t X, dbdmpnitp, npp wpdnud k

Zupguwutt wjjuukpp tbpuyugynid B wjunbdhwlwt fadph  jnipupwisinip
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hwpnipbkpnppuw dwund,
4. Yuphh t ubpiuyugt] twl gpudnp Ukjhwpwbnieinit nplik hwpgh yepuptpyuyg,
5. Qtwhwunndubpp juunwpynd Bt wjupnuwut wyluwnwipp/dughunpnuwlju
plqn yuownwuikinig htwnn, 1 wdujw phpwugpnid:
(7.1.5/7.1.6). @npswnniukph Ynnuhg Yppuljub Spugpbph / sppwtwupnibkph dwubiughnwljwi

wuwwnpuunywusnipyud ghwhwundwt nyjjwkpp
huipgdwt wduwphyp

Jwutimghwnnipinii numgduwh dli, pp. wunhdw

(wplu, htinpwlu)

2uipghnh qwhwwnwlwibkph pun pe. 5.5 1 5.6 hwpguowpkph 12 x
pp.1-12 1 1-10 Yhwbph > 2
2 3 . i . 12 = _
10 X,
X

Ownpnipniiubp

1. Zwpgdwb wnfubkpp tkpuyugynud b opowbwwpintbpht wyuwnwph
nupnitws gnpdwnniukph Ynnuhg,

2. Qnpdwunnil . 7LS hulwphynud [ hwpnwpupnud,
7.1.6.

hwdwywwnwupwbwpwp, 1-5 dhuynpibpny tbpuyuginud quuwhwnwljuitp
nlju) Yppwlub dpwgph b wyt wjupunws oppwttwjupunh dwubwghunwulw

wyuwnpuunyusnipjul Jipupkpu]’ oquiugnpstiny ppe. 33 hwpguwowntnp,
5.6

3.  Quwhwundwl Jkpenid hwpquplymd bu x, L XTO b dbdnippniuutpp,
npnip npynud o hwpmipbpnppujut dwund,

4. Yuphh L oubpuyugblt] bwb gpudnp dEjhwpwimpnit npbhlt hwpgh
bpwipbpyu,

5. Quwhwunudubpp juunwpynud Eu oppwbw]upunhtt wpuwwnwtiph pgnitknig
htun, 3-4 wdudu pupwugpnid:

METOAUKA OPTAHU3AIIMU U KIIACCUPUKALUHN OITPOCOB B CUCTEME

C.O.ToxMaIKsIH

BBICHIEI'O OBPA3OBAHUA

Hayuonanonulii ynusepcumem Apxumexkmypbsl u cmpoumenbcmea Apmeruu

KaroueBsble cjioBa: OIIPOC, YUACTHUK OIIPOCa, OIPOCHUK, UCXOAHAA CTATUCTUYCCKAA Ta6J'II/IHa

AHHOTALIUAS

PaccmaTpuBaroTcsi MexaHu3Mbl ()OPMHUPOBaHUS OOPATHBIX CBsI3ed B CHCTEME BBICHIErO OOpa3oBaHUs, C IOMOILIO
KOTOPBIX BBISBISIIOTCS U KIACCHU(GHLIUPYIOTCS MHEHHS BHYTPEHHHX M BHEIIHUX 3aMHTEPECOBAHHBIX JHI] B (G (OEKTHBHOCTH
yueOHOro mporecca. JTO CIYXKUT OCHOBOH AJIsl oOeclieueHusl KadecTBa OOpa30BaHUS M HMOATOTOBKH CIELHUATHUCTOB,
001aJal0MUX COBPEMEHHBIMU 3HAHUSAMH.
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MANAGEMENT AND CLASSIFICATION METHODOLOGY OF SURVEY RESEARCHIN THE HIGHER
EDUCATION SYSTEM
S.H. Togmajyan
National University of Architecture and Construction of Armenia

Keywords: survey, respondent, questionnaire, basic statistical table

SUMMARY

Feedback formation mechanisms in the higher educational system are being observed hereby which reveal and
classify the opinions of both external and internal interest groups about the efficiency of the study process. This serves a
basis for quality assurance and respectively for the preparation of specialists with up-to-date knowledge.
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251 34.096

20r9unbC OSULUUL PrUYdUAULUEUL fLNR3ELC BY @NZUSNRSNRUL LUNULUSPUUUL
PLUMNPULRP ZUUUYUCRNRT

U.ZN\wqupui, U.U.Zndhwhtthujub
Kwpunuwpuy bnnipyul b phliupupnipul Zujuumulh wgquyhl hwduyuwpul

Putmh puntp. vkhwlubwgpynud, hwipogniwn, ghpwljw swh, opkip, thnjuhwnnignid

Mundiwupply F <wplunhp onwpdwi ppujupuiwlui phogep b hnfuhuninnignidp
punupughwlwi ppun/niiph hwdwlupgnid» plwb: YEpnidnieint Gbkpp gniyg nfkghl, np uyn npnpunid
Gqul up pupp plpnipinibbbp b pugpnpnidibp ' juwyyws ukbpwlwinippul huplunhp onwpdwi
Apwlulnugdwl b hnfuhunnniglul ppundnilph wupunulwbnieul b, npunkn nrunidinuuppdly o
YEpnidly B ulnhwwlugpidwi hhuplpp:

XVIII-pny nuph Ybkpoht b XIX-p nuph uljgphtt mbjuthjujub ghnnipmitubpnid junwupdus dks
hwjntwgnpdnipjniiutpt wdpnnenyht thnputghtt dudwbwlwuljhg tYypnyuljut dunnynippubph nbnbuwlw
Jhugunp b Yuwbph Ynskghtt pwquuphy dbks twpwdbnunipnibiukp, npntg hpujwiwugdwt hwdwp
wlhpwdbyn Ep wpwpd gnuyph onnwpnudp: tw withpudbonnipmnit unbnstg vwhdwl) tnpdkp, npnip
Jyupquynpkl ukthwljuwbwnppng b dintwpluwnhpng thnjuhwpwpbpnipniuubpp: Uyn tnpdbpp donnud Bu
ubthwwbwwnhpng  wwhwbeubpp, uvwhdwbwhwlnd o judwjwlwinippitutpp b dhwdudwbuly
wupwnuuinid ku tpw pwhbpp:

Utthujwbwwnhpng hwdwp npytu kpuwpjuhp b swnwynid.

o wyly, np Upw mubkgquspt onwpynid £ dhuytt wmthpwdbyn hwuwpulnipjui b whnnipjutt  hwdwp
nnud huyjnih twpwgsh hpujubwgdwin,
. lhujuunwp thnpjuhwnnignid gnyph phdwg whwnnipjut Yondhg, wjuhtpt' hwdwpdtp hwwnnignid,

nnp wuwndwnyb b huplunhp onwpnidhg minidnnht:

Utthwjwbwqpynudp nw hwplunhp onwpmdn k, npp pupgjugus bt dwubugnp wbdwbg npny
ubthujwbwnhpuut hpuwniupubphg pruh Yepyny qpybnig b wyn pruwgpuynidhg wnwewugws Juwuh
ppudwlut  thnjuhwnnmgndhg: Zwpyunhp ownwpdwt  hpwyniipp wuwuluwimd L yhunwlwb holuw-
unipynittpht [1]:

Pwtth np ubhwlwimpniut onwpynud £ dhuybt hwuwpulnmpjut hwdwp hwyunith twhwgstph
hwdwp, nipbdt wyjunbn sh Jupnn (htul] judwywuinipmis: Zuuwpuuut jupbnpnipyut hwpgbpp
puttwpynmid b opktiunhp b whnwlw hojpwtinmpiniubpp b bputp  htug npnonud b, ph np mupwspubtp
El whpudton yhnmpjut b dhwdwdwbwl® hwuwpwlnipyut hwdwp upbnp:

Tpwihg htnn onwpnudp junwpdnud £ dhwytt wyt swhny, hgput wyt wmthpwdbon b whwnnipjuin:
Cun Enipjul, whwumpniup swhwgpgnyuwé b thnjuhwwnnigl) pnnp Juwubkpp, npp ubthwwbwnhpnep
wuwndwnk] L huplunhp onwpnidp, b npuiing hull Jepuljubqut) tpw pwhbph whdbnudjubijhnipniip: Lwih
np hp ppwynibpubph wdbtiwwy wuwownwywip Jupny L jhutp htug hupp' ubthwlwbwnbpp, hkug tput b
wnwowplynd £ nisk] hwpgp' hwdwdwyunipnit Jupk] yhnmpjut jud sowhwqpghe b jhwugnp wtdwbg
htan:

Puyg pl ubhwljwbwwntpp swhwqubg pupdp b guwhwnnd hp pwhbpp jud sh vnwinid wyt swthng
Juwutiph hwwnnignid, husp huwdwyuwunwupwinid £ hwugdws Juuuh swthht, wyw wyn nhyypnid wnwy L
qujhu quuhwwndwb hwwnntly gnpéplpug:

Zupunhp onwpdwb gnpénnnipniit whuwhdwbwthwy sk, uwyt vh Ynnihg vwhdwtwhulws L upw
Yhpundwt nhwypbpny, dniu Ynndhg’ yuydwbwynpjuws b wbhpwdbon wbpwpd gnuyph suhbpny, npb
wlhpwdbown E whwnnipjutip npnowljh dpwgptiph hpujutugdwi hwdwp:
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Unpwlhg Eubkny' wdtkh wppupugh G wyt hinhtwlubph Yupshpubpp, npnup hwplunhp onnwpnidp
phuinid &t ny phk npywbu pwnupwghwlwt hpwynitph pwpbthnjnd, wy npyhu thnjughpdwt dheng'
gtiphojunn hpuwniuph hwdwljupgh bt hwuwpwluwlw Jyubph tnp wuydwittph dhol:

Zupughp onwpdwt dudwiwy ukthuljwibwnhpng hudwp wopwewunid k wwpunwynpnipinil, puyg ny
dwubunp hpuuwlul, wy] widh punupughuljut wwpwunp' gnhwpkpbk] hp ubthwwb pwhbpp® hwini
pughwiniph: bp hpuniupp dwtwghjnt hwdwp hwplunhp onwpnnp Jupny b phdl] guunwupubt, uvwluygl,
hsybtu hwynth b, ubthujuwbwnhpng yupunwynpnipmiup® qhel) qnupp, npnoynid £ ny ph npuunwupuith, wyp
Jupswut dwpdhuubph Ynndhg: Mupunwdnpnipjub hpujubt junwpnudp sh upnn thnpowphdb] dhug
owhtph pwwpwpnuiny: Unwydbk] mupwsdws L uwyt qunuthwpp, np hwpunhp onmwpnidp’ hwplunhp
wnnijw&wnpl k [2]:

Unnijwdwnpp, htyybu guijuguws wujdwbwmghp, twpwnbund E jnndiph hwdwdwjunipinil, huy
hwplunhp onwpnudp * twb npnpwlh hwpyunpuip:

Zuuwpulmpjut b yhnmpjut Juphptutph hwdwp vbhuuwinipyut onwpdwt vwhdwtwugpulju
hhupp pwgwunhl' qhpwliw hwbpuyhtt pwht b Zwuwpwlnipjut b wywhumpjut Ywphpubtph hwdwp
ubthuljuinipjut onwpdwt vwhdwtwungpuljut yuydwtubpt .

e onwpnidp whwp L hpujwbwgygh opkupny uvwhdwdws fupgny,

e onunyny ubkthwluwinipyjubt nhdwg whwnp b wpdh twptwjub  dhwdwdwiwljju  hwdwpdtp
thnjuhuwnnignud:

Zuuwpuwlnpiut b whnmpput Juphpubph hwdwp ubthwlwinipemniut onwpline gnpépupwugnid
wnwowgus Swjuubkpp Juwnwpynd L dtppptpnnh hwodht: Zwuwpulnipjut b whunipyub Juphputph
hwdwp ubthwjwimpniat onwpynid t dhuytt jupwdupnipjut §nnudhg onwpdw byunuljp pugunhly’
ghpuljw hwupuyht pwh fwtwskint nypnud [3]:

dudwbwlulhg tpnuyulju opktunpnipniinid wnuw £ hpujuwljwt wyuntph dh junudp, npt nigndus
E wybt hwpwpbpmpiniuttph jupquynpdwbp, npnup wpwowinid i hwuwpuwlulub wpfuwwnwuputph
hpujuitwgdwi hwdwp wihpwdbon wowpd qnyph ubthwljwiwwmhpng b uyhh whdh jud dkntwplnipjuh
dholi, npp Aknbtwpymd L wyn wojuwwnwbpubph hpujuwbwgnidp: Uyn ppwului wnbph  funwdpp
juquuynpnud E punupwghwljut (htyybu twb wyhnwlwi) hpwyniiph httunhnnunp (punupughw-
hpwjwlwi hwpwpbpnipinitubp), npb pugnitdus Ewidwil) ubthwljwtwuqpynud jud hupughp onwpnid:

Zupunhp onwpnudp punugus b dwubwdnp whdwbg npny ubthwljubwnhpuljut hpudniupitphg
ppuh Ykpwny qpilnig b wyp ppuwgpuynidhg wpwowgws Juwuhtt hwdwpdtp npudwlwt thnjuhw-
unnignidhg: Zupunghp onwpdw hpuyniipp wuwnjuind | yknwlwb hpjuwbinipiniabpht [4]:

Ujn htunnhwnininh gnpéntubinipjui opowtiwljubinp npnoynud L.

1) hpwwlwl nurwnny, npny hpujwbwgynid E hwplunhp onmwpdwb gnpénnnipniip,
2) wuydwblbpny, npnig nhypnid hpunynud  ubthwjuwtwqpynudp:

Upu tpynt dEdnipmititbipp hwuwnwnni sk, pwuh np ubthwlwbwgpdwi htunhinninp ghnbu
qupquunid £ b tpw Jhpundwb spowtiwljutint puyuydnid G dpnpjup JEpupbpnid £ wju hitunhwnntnh
qupqugiut dudwtwlulhg wunmhdwiht b ppu hwdwp punipugpulijut £ hwdwpynd 1n wyl, husp
hwwnntl) E dudwwlulhg optiunpnipmniinud:

Ujdd upktp wy yuydwubpp, npnig nhwypnid h huyn £ qujhu ubkthwujuwtwuqpdwt jhpunnd®

1)  Gpp wbpwpd gnypt whpwdtown k hwtipognin wpiwwnwptikinh b dkntwpynipjnitutph hwdwnp,

2)  btpp sjw thnjphwdwdwjunipnit ubkthwjwbwnhpng b dintwplunhpng dholi* juwyus ukithuljuini-
Pyl hpwyniuph thnjuwbgdwi htwn:

Yut wnwdhtt nhupbp, Epp onmwpynn nwpwsputptt wthpwdbon ki hwuwpuuwlwt pughwinip
owthh hwlwp, htyyhuhp k' punhwinip tywtwlnipjut hwdwp withpwdtown dmbtwywuphubph jupnignidp b
owhwgnpénidp:

Zupunhp onwpdw gnpénnnipniup nupwsdynid t hghjuui b hpwjwpwbwljut whdwig, husytu
b hwdwyuiputinh ubthwljuwinipyut hpuwdniipny wuwwnlwung b Zujwunwih Zutpuybnnipiniunud quiynn
Jud Zuyuunwih Zubpuybnnipemniind opluipny uwhdwijws Jupgny ywhnwwh gpuignid unugus Jud
hwyqundws ubthwljuinipjutt hpwyniuph pnnp opjijnubkph (wpwpd Jud swpdwljub qnyp, gnipuyhie
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hpwyniuputp, wpdbpnptpn b wjt) Jpu: Uja sh wwpwdynud nwquuljut jud wpunwlupg pponippub
duwdwtul, wpunwlwupg hpuyhdwlukph yupdwbbpnud uvkthuljwinipjut onwpdwt hwpwpbpnipniautph
Jpu [5]:

Mbnnipnit- hwuwpwulnipmnit hnpjphwdwdwjuimpjut wpyniipnid unbnddb] b Juenmigdl] Eu
puqUuuhuh okuphp, Junnygubp, Smtwywphttp, hwuwpuljujut tywbwlnipjut Juypkp, npniug quypph b
punpnipjut pugwehl ppwyniipp wpqws b punupuybnwpwihy, npt k) hwighuwinud E yhunngpput
Ynnuhg jhwgnp wd: Upnyhuhp tbipjujugynud ki uwinnph.

e p. Bplwl, whnmpjut hwdwp pugunhl’ ghipulw hwipuht swh fwbwsjwus punupwohimlu
Spuqph  hpujutwugdwt  bywnwlny hwuwpulnipjut b ywhnwlwt Jupppubph hwdwp JEpgus
wnwpwsputphg Eu' YUnnpugh 22 hwugbmd b Lwp-Tnu, Shgput Ubksh, Ivnpkuwgh thnnngubph npnp
hwwndusutp,

e Lnont dwpg, whnnipjul hwdwp pugunhl’ gipulju hwipuhtt pwh fwbwyyws mwpwsdputphg ki
Cunnh b @hnninh gninujut hwdwjuputph hnnunwpwspp:

Qhpwlw hwipuwyhtt pwhp upnn £ hbnwy gl hbnbyjuw) byunwyubpp.

e whunipjub Wuwonwwinipjul, yhnnipjud nt hwuwpwlnipyut whdunwignipyut wywhnydnudp,

o Zmjuunwubth  Zwbpuwubnmput  dhowqquihtt wyuyiwbwgppny twunbudws  yupunwynpni-
pintututph junwupdwb wywhnygnidp,

e thowqquyhtt b hwbipuybnwlut Hwiwlnipjut yuundudyulnipuhtt wpdtpubph jud hnipwp-
Awiikph, hswhu twlb puinipjut hwnml ywwhywiyny nmwpwspubph uvnbnsdwt jud yuwhywinipjut
wwwhnynudp,

e opowljur vhowjuwyph yuwhwywinipjut wywhnynudp,

e  ppnipjul, wpnnonipjwi, uwnpuh, hyybue bwb ghunipyut jud dowlnyph qupqugduib
wwywhnynudp [6]:

Ounuwpbpypu thnpdt nunidbwuhpbind’ qujhu Eup wyb Lqpuhwbqdwip, np owwn Yuwplnp b
whwnnipniip ywhwp L hknbh b Epuppuwdnph hnjuhwnnigdwt hpujuuwgdwt gnpdpupugn: Unhwuwpul
wykih &how Yihth, np hwpuphp onwpdwt hpujwiwgdwt nne gopdplipugh hpuljubwguh yhnnpuh
Jud tpw Epuwopuhpny wy whdwig juhun Jepuhulnpnipjudp: Unwydl) wpynibwdbn Yihth, np hwplunghp
onwpdwl kupwlw jnipupwiginip phiyph hwdwp yuwnpuwunybkt hwnnd nknkjunuljut wpjuuwnwpubp,
pytwpynipjniuutp, b mpuwpwbisnip owhwqpghe wid tpjuyuguh hp wewewnplutpt nt wpwpynipniubbpp,
npnig dwbipuquht niunidbwuhpdwt b hwdwdwyibgdwi wpgniupnid poyjunpyh onwpnudp: Ywh wyuyhuh
onnwpynn wmwpwsdpltip, npnup niikt yundwdpwlnipuyghtt tpwbwlnipmnit pt ywhnnipyub, ptk hwuwpw-
Ynipjut hwdwn b Ukd wipdtp tu ubpuyuginid Eplynt Ynndbphte

Ubthwlwiwgpyuut  gopénibbnipniup 2Z-mid fhpuekm  bywunwlnd numdbwuhpdlp G
ubthwljuwiwgpiut htumhunnmunh wnwewgnidp, nhpp, tpwbhwlnipniup, qupqugnidt nt Wpuluhub wyg
Epyputpnud b hwdbdwnwlwbtbp o mwupdt) gpuitg b Zujuunwiyut ptunhnnmnh dholi: Zujuwuwnwywh
htunhnininh qupqugdwi hwdwp swn Juplnp ghp nith hktg wyny vwhdwih npnonudp:

zZ-nud wyny hbunhwununp np Lk hp qupqugnudp ulul] £ WUZU dynignidhg hbwn, 90-wljui
pYywywuutpht, dwutwynp uvbhwjwimpjut b huyn quynt hbw: Ujy htunhuninh tnp (hubng b
wuydwbwynpuws b npu ny junwpyuy (hubkp: Ujuhtpt, 2Z-nid uwyb ghin un L qupqugus b hush wungdwnny
b wpwowimd Gu ndgnhnipmibiibp, pniphdwgnipniuitp,  hwwunpnitutp hwuwwpwlnipyut b
Junwdupnipjut thol [6]:

Ujunntinhg tqpujugunid kup, np 22-nid ubthwjubwgpudwb ptunhinninh qupgugduip juyuunki.

e quwhwwndwl, hnjuhwnnmgdwt hwydupldwi b hpujubwgdwi inp tpubwlh dowlnudp,
o ulthwlwbwuqpyuui gény dwubwgbwnbph yuwwnpuwuwnnidi nt Jkpuyuwnpuunnudubpp,
e dnnnypphl wyy htunnhnninh yepupkpu) mbknkjunynipiut npudwungpoudp b wy:

Utthwljwbwqpynidp unghwjuybu pwin qquynit hiunhwinin £, pwith np wjt pruh Yepuny, qpinid k
dwpynit hp mubkgquéphg, ppu  tjundwdp ubthwluinipjut b wy goypuyhtt  hpwyniupubphg,
vwhdwbwhwlnid £ npu oquuugnpdnidp:
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Ujt pwain nipp njnpu k, npp ghintiu qnidnud £ qupqugdut b juyugdwt thnynwd: Uy qupqugdwib, hu
Jupdhpny, Jupny b owwn tyuwuwnb) Yntuyptin vwhdwbinudnd, nphg htun gnypp whwp L wwpuwnhp
Swtwsyh ghpulju hwbipuyhtt gwh, vwhdwinid, npp ghin juwnwpuy sk b own nhypbpnid sh wpunwhwjnnd
hpwljwi gniypuyhtt hwdwpdbpnipniup:

IOPUINYECKAS XAPAKTEPUCTUKA NIPUHYAUTEJBHOI'O OTUYKJIEHUS U KOMIIEHCAIIMA B
CUCTEME I'PA’KJAHCKOI'O ITPABA
C.I'. Kazapsan, A.C. Oranucsin
Hayuonanvnwlii ynusepcumem apxumexmypul U cmpoumenscmea Apmenuu

KuaroueBble ciioBa: NPUHYAUTCIIBHOC OTUYXACHHUC, 06H1€CTB€HHO€ 6naro, IIPUOPUTET, 3aKOH, KOMIICHCAITUA

AHOTAIIUA

IlpoBenensl wuccinenoBanus 1o TeMme: «lOpuaudeckas XapaKTepUCTHKA IPUHYIUTEIBHOTO OTYYKAEHUS U
KOMIICHCAIIUU B CHUCTEME IPaKAaHCKOro IpaBay. AHaIM3 MOKa3al, YTO B AaHHOU cdepe cylmecTByeT psii HEAOCTATKOB U
yIIyLIEHHUH, CBA3aHHBIX C IPABOM IPHUHYAUTENBHOIO OTUYKAECHHUS COOCTBEHHOCTH M KOMIICHCALUEH, ObLIN PACCMOTPEHBL U
aHAJIM3UPOBAHBI OCHOBBI AKCIPOIPUALIUH.

LEGAL NATURE OF EXPROPRIATION AND THE CONCEPT OF COMPENSATION IN THE CIVIL
LAW SYSTEM

S.H. Ghazaryan, A.S. Hovhannisyan
National University of Architecture and Construction of Armenia

Keywords: expropriation, public benefit, absolute interest, compensation

SUMMARY

Research and analyses of the subject show that there are a number of flaws and omissions in the studied sphere in
connection with the expropriation of property and retribution concept so the grounds of expropriation are studied and
analysed hereby.
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251 332.832.5
22, 90U8PL EUNRLULELE ZUTYULUUL UAULLULZUSUNRESNPULLENT

9.9. Uwibjut, U.2. Guwnpul
Swpunupuwybnnpul b phwpupnippul Zuyuunwih wgquyhl hwdwyuwpuwa

Puiiuyjh punkp: spudwnwlupupnid, gpuswthnid, opuyhtt yupwpukp, opuyhtt uwownpubph junwyjwpnud,
opuwdwnuluwpupdut fwpunwhpudtpubp

Labuuply/nid ko 2Z2-nid opuyhl nkunipullbph hwpjwundwi wnwbd iwhunnyeint Gakpp b wpphulwb
Julpppbbpp, npnip phwwplynid B Ephpp b nupwswopowih nhnbuwpunupului huykgulupgh akppn:
Mumdliaupp/ng npnpunp gnpéng b wnwehlw fulinhpbkph niddwl hundwp JEpyniéyly ni wnwewnlyyly i
hwojundwl nkjnihulul hudwlupgbph GEpppudwl hinupun/npnipinibbkpp:

dtpohtt mmwup wwpju  phpwugpmd  Zujwunwbh  Zwbpuwybunipmniip opuyhtt  phuniputbph
Junwjupdwt b wwhywinipjub ¢dny hwub] E opktunpuljwi b htunhwunighnbiw) qquih tdwénidukph,
npnip hhdtwljuwind ninndws tht Eplpnud 9opuyht yupwputph htnbgpus junwdupdwi tbpppdwbt nu
Jhpundwip: Uju tyunuljh ppujuiugdutt odwiinuiljty b dh owpp twpjuwdbnunipmniibp’ dhowqquiht
hwunwwunnipiniutitph, wny pynud Zudwojuwphwyht putlh, Uuhwfwb publh, KfW puwulh, dEkpujunnigdut
b qupqugdut typnyuljut putlhh b wy) gnunp juquulkpynipnibubph hadwgnpswlygnipyudp [1]:

Lhpuynudu opuyhtt npnpup pupbthnjunidubpp jurwdupdwi gnpdwnnyputph wywljkinpniugdu
thnynud ' byuwunul mubtung wywhndbnt opuyhtt nbumpuiph wewdl] wpynibwdbn htnkgpdus
Jurwdupnidp opujuquith dwjupnulnud® hogninn wthwwn 9poquumugnpénnutiph, hywytu twl, punhwinigp
wndudp, wqqujhtt b mupwswopowtiwghtt vwjupnulnd wuwownpubph jwjuqgny oginugnpénudp:

2002p. hniuhuh 4-hu Zwjwunwh Zwbpuybnnipjub opuyht opkiugpph pugnitunidp epuyhtt njnpunp
puptthnfunidutph  Juplnp  puyikphg Ep: Opkuughppp wwpnibwlind b ghnnwduquih  htunbkgpus
wwbwynpdwl qunutwp, upwind b opuyhtt wuwowputph huwnljugnidit wdbh swn wowewplh, pul
wwhwbowplh hhdwb Jpw, hhdp E uvnbnénid ywbunwlwb opuwjhtt Junwuwph hwdwp, wywhwbymd L
wnpuwdwnnt) oph oguiugnpsdwt poyyjnympinit hwunwgh nbkntjunynipjut hhdwt Jpu b bwppwnbumd £
nbnbtuwfuwt dnnbgnd opuyhtt wuwowpbtph Jurwjwpdwt hwpgnid: Opuybtu odwinwlnipnil gpuyhiy
opkliugpphtt’ dpwljyty b puquuphy hpwuljuib b tnpdwwnhy wlnkp [2]:

Mnpunp pupbhnpudwit niqnus juplnpugnyu Jtpehtt opkuputphg L 2005p. 22 opkupp opuyht
nnpnh  wqqujhtt  punupwlwbnipjut  hhdtwnpnyputph  dwuht, npp Epupwdwdiin  qupqugdub
hujtiguupg nith opuyhtt wwowpubph b opuyhtt hwdwljupgbph pwqUujupuliui oquugnpsdw hwdwp,
htsp hwighgunud | gbinujuquh jurwdupdwt jhpundwip Zujwunwind [3]:

Qnpuyht phumipuubph weluwnipniap, pymd k, phk UGS ughp sk Zujuunwih Zwbpuybnnipiut
spuwlwwnwlwpupdwt b opuwhbnugdw nnpund: Cuinhwinip wndwdp, wupwputpp paduwpup B wdpnne
Epypnud, uwluy dh pwbh wwpwspubpnid jwb npny wwhdwbwihwlnudibp b wyp nhunipulbpp
nbnupuwrjudws i jphun wthwjwuwpuswith:

Zwpquplubpp gnyg kb wwihu, np bipwgpuug gpught wwpwpbph dhohtt dSwjup juqumd k
wnwupklwb onipe 10,2 jpg P [4], nphg onipg 2,9 «jpgp P opun b juunwpynid b ogrunugnpdymd £ wawppbp
tyuwnuljukpny (wnnruwly):

Zuyuunnwth Zwbpuybnnipniit wowwn opuyhtt wwpwpubp nibh, b dwnwwpupynn nne swjwih
98%-p gpnitnnuyhtt opkptt Eu Yud wnpnipubpp, dowgusdp ubgnud Eu Jpghniyw optiphg, hhdtwlwinid®
ghnbtphg b ghwnwlubphg: Ypniunughtt opbkph b wnpnipubph oph npulp pudwpup b udbne byunwulng
oqunuugnpstint hwdwp, hull dwppdwb bywunwlikpn unynpupwup oquuugnpéynid E dhuytt pinpu-
gnuip/wppnwhwinwip: Puswbu pwnupbbph, wjiybu b gqnintph hwdwp oph wnpmnipubpt punhwbnip
wndudp pujupup b tkpju b wywqu dhohthg Epjupudwdjin yuhwiewpyp pudupupbint hwdwp:
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Unniuwmly
Zujuunwtth Zwtpuwybnnipjub gpunh b 9poguuugnpddwin Swyuwytbpp 2001-2012pp. [5]

Smguthop 2000 (2001 {2002 (2003 |2004 |2005 (2006 |2007 {2008 |2009 (2010 2011 2012
Qnuinp, punwdkup, 74 (1871 (1726 (1732 |1976 |2803 |2771 |2827 |3012 |2873,5 |2464,7 |2126,4 |2438,3 |2941,1
\funp.
nphg unnpghwntym 533 [530 [475 [474 [622 [603 [743 |758 [1175,5 [1014,4 [10052 [1002,8 [1314,4
wnpniptikphg
Qpoquugnpéniup, 1087 {1003 (1312 [1430 |1782 (1905 [1991 |2145 |1955,1 (1517,7 |(1341,2 |1738,1 |(2187,2
punwdbup, «ji fjunp. of
uyy pynud’ pun
Yuphpubph
nbnbuwljwb b fadbm {164 |101 (109 |98 78 69 103|108 |115,4 |76,6 67,1 74,8 75,3
wpnunpuljul, 83 |94 |87 222|177 |71 96 147 |127,3 (97,3 121,4 218,8 |180,4
Ynunibiwg b
ohttwpupnipyuw
gnuqunbnbunipjub, (840 (808 (1116 |1110 (1527 |1765 |1792 |1890 |1712,4 |1343,8 |1152,7 |1444,5 |1931,5
AJjuwpnidnipjul b

winwnnbnbunipjul

Zujwunnwtth  Zwbpuybnmput  quwynp  ptuywhywiwlwt  puinhpp  epudwnuljupupdw
ninpunid Uhwtw (&h dpdwlju b, npp Undiuuph wdktwdbs wjyyhwlwb 1hdu b LEp opujuquith phwjub
wupwpibpp hwdwpynud B Zujuunwih Zutpuybnmpjut ninbunipjut qupqugdut wulnibwpwuptphg
dbkyp: Uwnnpl tkpyuyugdmd b Ubwbw 1&h opkph oguuugnpéudwt b dwwuppuih mwuwnwtdwt qpubhyp
(ujup), nptt wdpnnonyhtt wmpuwugnnud t Jtpp wpqudn:

0
g ow
1920 2000
1 + 1800
1915 - 1 1600
1910 1400
1200
1905 1000
800
1900 600
1895 400
200
1890 'Illl I 0
& & CU & >
R G| p Ipwqnub gbiinny = Uniwinp Upthw-Ulwb = | 6h dwlwnpnuwyp

‘Uwp: Uhww 1&hg 9ph pugpnnnidutph, nknutnjunidubtph b dwupgulubph 1933-2013pp.
nhtrudhljut 5]

Qnuyhtt wupwpbbpp fudbnt b npnquwt bywwnwlutph hwdwp, pighwingp wodwdp, wpuwn Bu b
hhdtwuinid punugws Eu gpoiinnughtt optiphg b wnpniputphg: 120 opudwwnwljupupdwt hwdwlwp-
gliphg onipe 107-p uynud L wnpniputiphg, hul] dbwgus 13-p° ghnnwljubphg: Uyn 13 opudwnuljupupdub
hwdwlwupgtph hwdwp jubt wjwinpujwb dwppdwb Juywbbbp, pul] dbwgws hwdwupgbiph hwdwp
wuwhwioynd k dvhuytt wjupnwhwind, hhpdtwwind® pinpugdwt dkpngny: Qpuyjhtt wwowpubpp pudului
1wy B qupnyudws, b wnunnundw jud dwipkutpn] Jupuljdut thwunbtpp hwqunby Eu:
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Puigh wyn, dhwy Epuonh dwdwbwly Eu 9ph juhun quljwuh ntwypbp Enk: LEpu hpuh&wlynd oph
wpuuypnipjul ywhwbowplp pupdp b hwdwpynid shwyqundws oph pupdp winnuh yww&wnny, husp
Jujupwugpyh vinnpl: Upjuwwnwtph wpynibwdbnnipjut Spugpdus pupdpugduin qniquihtin wnlw gpuyht
wuwowpubph wwhwipwpln wwywqumd Judugh: Bqpuwhwighing upkp, np opudwnmulupupdub
pupbjudwit ninnyus puyikpp pgpujut wqptgnipnit Ynibkbwt wnw opujhtt yuowpubph Jpw, ntunh
oph uwluwympnitp Jud pughwipuwbue puguwluynipniup fjuunghp sh (hth wywquynud: Zwjwuwnwith
Zutpuybnmput opuduwnuwljupupdwd b gpwhtnwugdwt nnpunbtph hhdtwlwt juunhpubph (nsdwip
tywuwnny b wpynibwybn gnpénibknipjut htwpwynpnipnibibpp puguhwynnng gopéntubphg £ hwoydwn-
dwl mbkjuthjulwb hwdwljupgh ubkpypnudp:

Zupyundwt  hwdwlupgh  puggpynud B hwdwlupgsughtt spugpuynplundp wkuthjuljud,
nbnbtuwlul, juqultpyswliul, ptwbuwljut b hpujulwb punyph hopjuyulgqus vhpngunnidubph
hwdwjhp, tbpurju]’ hwdwlupgsuhtt gmugh unbndnudp b hwyquuywhwliwt hwyjundwt vhowqquyht
swthwthputiph nu dpwgpbph tkpppnudp: Cunhwinip wndwdp oph hwpdundwt hwdwlwpgp tkpuend k.

1) wnpmniphg wpynittwhwinn oph hwpdunnudp,

2) wbkjunnghwljub gnpépupwugnid oqunuugnpdynn oph hwogunnudp,

3) opwwnwpubpny ptwfuduyp dwnwuwpupynn oph hwydunnidp,

4) opuwdwwnwlwpup juquuljbpynipyut dwubtwgnintph vwhdwbtwquundwb Jenbkpnd opp hwyqu-

nnup,
5) puqUuptwljupub skuptpnh dntnnpugstipnid, hsytu wl gpoquuuugnpénnutinh dnwn nknunpus oph
hwyjunnudp,

6) wypunpwipuwyhtt jupgny oph hwpdunnidp:
vt nt oph hupdundwt nkuthjuljut hwdwlupgh tkpppdwt ninndus vhengunnidubph L.

1) pwdwunprubph wdjujubph puquyh &onnidp b puuwljupgnudp,

2) udtnt oph hwdwljupgbph gnuypwugpnidp,

3) gpwywihtiph, hyybu bwl vinnighy b jupquiynphs uwppbph nkqunpoudp,

4) wjuubiph hwydundwb hwdwlwupgsuhtt guugh unbndnudp b wyju:

2Z opuyhtt mbnbumpjut junwjupdwt pupbthnfunidubph Spugqpnid [6] wdpugpdus vhengunnidubph
hpugnpddwt tywunwlng wuhpwdbon b swpnibwll] juunwpbjugnpst] hwodundwt hwdwlwpgp, wyy
pymd’ wywhnil) opuwswhwljwl uwppbph wkqunpiwi hpdbwlwi Gmgh wdwpap, htwpuynpmpjub
vwhdwbbpnud gpuswihbph mknuihnfunidp ptwjupwittphg dninp jud hwdwywnwupw hwply, husytu
twl gpwswihtpp hwjuwdwquhuwhh Jipuhnulnt wolnwnmwbpubph hpuwiwgnidp b wyj: Uhudwdwbul
wlhpwdbyn E wupnhtt hwugul] opwunpmniphg wpynibwhwinnn oph, opwunpminhg juquulbpynipjut
uyuuwpluui  nwpwsphtt Jwnwlupupynn  gpwunwpubph  Jpuw, dwvbwdnintph  vwhdwbwuquundwb
Jtnbtpnud b puquuptuupub skuptiph Uninpugstpnid opwswthwljut uwppbph nbknunpdwt wohuw-
wnwpubipn:

OCOBEHHOCTHU YYETA BOJHBIX PECYPCOB PA
3.3.MaunsBeasH, M.O. AcaTpsin
Hayuonaneuwiii yHugepcumem apxumexmypul u Cmpoumenbcmea Apmenuu

KiioueBblie cjioBa: BOIOCHAOKEHHE, YIET BOJBI, BOAHBIE PECYPCHI, VIIPABIEHHE BOIHBIMU PECYPCaMH, TIPOOIEMBI BOIO-
CHAOKEHMS

AHHOTAIUSA

OOcy>xnaroTcss 0COOCHHOCTU U aKTyallbHble NMPOOIeMbl BOJHBIX PecypcoB B PA, KOTOphIE paccMaTpUBAIOTCS C
9KOHOMUKO-TIOJINTUUECKOM TOUKU 3pEHUSI CTPaHbl U peruoHa. JUJisd pelenus TeKyIUX U NepBUUHBIX 3a/1a4 JaHHOH cdepsl,
ObLIM IPOAHATN3UPOBAHBI U MPEJI0KEHbI HHBECTUIIMOHHBIE BO3MOXKHOCTH BHEJPEHUS CUCTEM TEXHUUECKOTO ydeTa.
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REGISTRATION PECULIARITIES OF WATER RESOURCES OF THE REPUBLIC OF ARMENIA

Z.Z. Manvelyan, M.H. Asatryan
National University o f Architecture and Construction of Armenia

Keywords: water supply, water measuring, water resources, water resources management, water supply challenges

SUMMARY

The peculiarities of water resources registration and current problems of water supply are being discussed both in
the frames of local and regional economic aspects. To address the existing and anticipated problems the feasibility of
introducing water measuring systems is studied and proposed hereto.
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PULRLUETALESE JURUTULNRUC NCMBU SLSEUUTUUL ¢NrONRUGNRE8NRL

Q.U. vusunnpjus
Zuguwunwih wEknwlul supnupughnw i huduwyuwpul

Putwh puntp. Jupdwluynid, Jupanud, supduljuqd, swhwgnpsdw dudlbn, Swipaubp,
wpynitbhw bnnipnih

Thunwuplly Fa phphuwphnibph Jqupdwlugdwl dhongny supdwlmqubph Gnpuglwl, hbphwphnibph
oquuugnpSuwli  dJudfbnbkph o Jupdwluydwl  nhnbuwbulh  wpyniudbnngeul hhdwhwpgbpp:
Mumdbwmuppdly Eo hinugus onuqlnugughll nkpbhlwi Gnpny hnpnuphbbine mphikpl n Enwbwlakpp:
Yhpynidyky ki plipluphnbbph Jupdwlugdwl wkuwmlabpp: ZEumugnnly £ Jupdwluyulpul gnpéniiknipyub
wnhnbuwghnwlumi nyeniap, opkiuppuwlmb pponyphkpp, nidkny n pny; §ngdbpp, sunhbpp, hiphwphnibph
Yyupdwluydwl nwpuwdywdnipiniip huylwlwl opuyhl hwfunnnpunid: Quunupdly Eo hEnbnipnibabp
paplnuphnibph dknpphpuwl jujugnyl Enuinulabph dwupi:

Ushuwphnid wdbt wnwuph thnjuwgpudhengubiph pnjnp mbuwfutpny thinjuwnpynud £ wybjh pwt 100 & n
pkip U wyljh pwt 1 w74 nglinp, nph 0,4 %-p Unwn 4 Zjpg pudhl E piljumd oqwyht thnjuwnpuwnnpdhi: Uy 4
gy hnuwnpnudubph 47,5 %-p' 1,9 ¢jpp pudht E piund wolnwphh wdbiudbs 30 onpllytipm pynibukpht: Uy
thnfuunpnidutphtt dwubwlgnud £ dnn 10 hwqup huptwphn: Zudwpfuwphughtt onuyhtt thnjuwgpnidubph
qupquguut Jipght jutjuwwnbtudwt hwdwdwy, npp juunwpl) b «Ukpnpoiws pultpnipyniip, dnnwufu 20
wmwphukpht (2013-2032 ppe.) onuyhlt thnjuwnpnnubpht juywhwbeytt 4,4 wv7& nnjup wpdnnnipjudp 29220 unp
dwppuunwp b pinbwinwp huptwphetbp [1]: bulj «Pnhugy puljbipnipjut juithuwnbudwt hwdwdwgt' dnnwlju
20 vwwuphtbpht Gniuwunwth b UNZ ogpuljipnipniuibphtt dwnwjupupdbne tu 1170 unp huptwphnubp
140 «jpp nnjup wpdnnnipjudp [2]:

ZEnmwgnuinipjul wowpyuyh ptnpnipniap yuwydwbtwynpgus b upu hpupunwwnipyudp: dudwbwlulhg
punupwughwljub huiptwphnubph wpdtputpp quuhwwnynid tu Upjhntwdnp nnjupttpny, b jmpupwbygnip tnp
huptwphrh qunudp qquith $httwbuwlwi jughp £ own thnppwnpnputph hwdwp: Gwil o btwb twplhinwd
owhwgnpéywé huptwphnubpp: Lnyuhul] pupkltghly swn hnpownpnnubkp sk fupnn dknp pipky ns thuyh tnp,
wyb wpnht pwhwgnpdywsd huptwpheubp: Uhtingt dudwtwy, onuyht swpduljuquh dpnwufjwb tnpugdw
wuwhwiyp b hwdwowphwyhtt onuyht hnfuwnpnidutph ontjuynid ubthwljwt dpgnibwlnipyut ywhwywidwb
wihpwdbonnipiniup thnpwnponubphtt unhwynud Ea htwgws onpuquuguyhtt wkuthjwt tnpny thnjuwphubjne
unp nminhukp b dhongubp thuwnpk: pwiny b wguydwibwynpdws hwpgh hpwunwwnipniip: 2Zknwgnunnipjut
bywwnwlt E niunidtwuhpty, pt np hiptwphnny t wdkjh pgwhwybn prhspubtp junwpky’ QmpAmllmLQulob, phn
ubthwlwb:

dJudwtwlulhg Jupdwujulwib (leasing) hwpwpbpnipniubbph wuwundnipniut uudnud L 1940-
wlwlubkphg, huptwowpdtph Jupdwljunipjudp: pwihg th puwh nwubwdjul htnn gpududhengughte
Jupdwlunipniip swhwquig nupusytg wdpnne wohiwphnud, hulj qupqugus Epypubpnid wys juqunud k
ninbunipjut Uk hpwlwb tkpnppnidutph 30...40%-p: Jwupdujuuljut juquulitpynipmniaubp wnwewghy
ki 1950-mjut pYwluuutpht b dhty opu pujuljutt Uks mwupwsdnid niukt qupqugus tpypubpnid [3]:

Npubtu nbnbuwuwt gnpéniubnipnit’ Jupdwludwt nunidbwuhpmipiniip gnyg b wwihu, np
wpubpipnd  Jupduludwt gnpswnumpnibiipp punipwugpynud - o Jupdwlupdwt wdnwptbph
puqUuquunipjudp: Uuwubwynpuwybu, L. phinighhtt Jupdujunudp quuwljupgnid b pun hbnlbyjuy swthw-
Uhoubkph’ gnpswpph Ynnubph pwiwlh, gnuyph whkuwlh, sniuyh hwngwsh, Jupdwlupdwi J&wpmdibph
punyph, wwpuwlwiunipnitubph swihh, Swquwih (Swowjnipmibubph  dwnmgdwt  Swduwih), dwodw-
hwwnnigdwt wuydwbukph [4]:
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Uqquyht opkupubtpp U Ywunbubpp, npnup dbuwnpmd Gu own yhinmipiniubph onuyjhtt jutnbw-
npoippnibtpp, dbdwdwuwdp jud pinhwipuwybu skt wupmbwlinud onpwiwdtph Jupdwufuwdwi dwuhl
dwupwdwut b hhdbwynp gpoypubp jud tpnwd Bu nputg dwupht pwn dwljbpbunpbt: 2kug wynybu E juqudws
1997 p. [niuwuwnwbh onuyhtt opttughppp: Opkuugppmid, pughwinip wedwdp, wynd b onubwytph
Jupduupdwt b Jupddwt dwupl, htish yuwndwnny htwpuwynp sk punhwinip yqunibpugnmd juqdt] wyt
dwuhl, ph hpuynitph hsyhuh wypmnipttp o ptyus vhowqquyyhtt Jupdwjuydwt hhdpnid, hisyhuhtt ywhwnp
t 1hth wpnwuwhdwiyui onwbwyh Jupdwlujdult wwjdwbwgph pojuiunulnipniip, npybugh wyh
hwdwywwnwupjwith dhpwqquiyhtt hpwulub b wqquyhl wwhwbeubpht:

Uwluytt onpuyhtt ubinbwnpnipjutt pugpnnnidubpp jungpunnu skt hwinhuwgl) onwtwdtph Jupdw-
jupduwt m qupddwt nbunipjut b hnpdunnipjutt qupqugdwt hwpgnud: Uppht Epynt tnwubwdjuly
owpnibul, onwtwy qubknt thnpowpkl, htwnwppppdws onwithnpwnpnnubpp Jupdwjupdwi yuydwbwugph
hhdwt Jpw ogunuugnpdnud E inp b twujhunid ogunugnpsdus onutwytp: Uhowqquyht oqpuihnpuwnpnidutp
hpuwjwbwgunn onpultpmipiniutiph hwdwp onwtwykph Jwpdwluniudp qquih pbp b owungnmd: Qudwb
hwdbdwn qupduljunidt wbtih £nit b nbtnbkunn &b E: Ujt qqujhnpky Ypgwnnid | onwtwgh nyguuwupdut
htnn juydws twpbwlut swhiubpp, htwpwynpnipnit t pldbnonid oqundbty hwpluyhtt b dwpuwght
wpununipniiibphg, dkdwgunid L wwpboppwbwghtt syipptph wwhwiewplh pujupupduwt wpugnipiniup:
Juwpdwlwnn onpuljpnipjut hwdwp Jqupdulunipjut pwhwyknnipniit wnwig onpubwygh wdpnne wpdbpp
Jdwnkint, withpuwdtion nbtuwlh b hnjpwnppuljut mupnynipjut onpuwiwgh swhwgnpédw htwpwynpnipmnit
unwbwt k, htygp pnyp £ nwhu wowg jupnily htwbuwlu swhiubph tnpugub) b dkdwgul) ubthuljub
suipdwljuqup: Ywpdwwnnith hwdwp onutwyh qupdwujunidp npudwgijup tkpppdw pwhwdbn tqubwl £ b
wquun thnnujhtt winhdukph wpynitugbn puodwt dheng: Lwth np ppubp thnppwlbpydmd Eu
niukguéph, www, h wwppkpnipnit honquyhtt Jupyh, wjuqnud E dhengubpp sybpunupdubine Juwugp:
Onwtwydbtp wpununpnnh b qudwnnnh hwdwp qupduljujdwd sowhwdbnmpiniup dhoinpnh® Jupdwljudut
nuytpnipjut hwoghtt onwbwyh wdpnne wpdtpt unwtiwnt htwpwynpnipjut uinugnidta b Upnwnpnnb hp
Jpw E ybpgunud onwbwydh wbkjuhjulut uwywuwpfdwl wywpunwlwinipoiup, husp pwwn dkintnnt k
Jupdwluwnnht: Uy ghypmd tw Juphp snith hwwnntl] wpluiwwnnnubp qupdb] oqwbwydh pupwghl b
Juupuwupglihy Jipwunpngdwt hwdwp, hull wpnwunpnnp Jupdwlwinnh Ynndhg swhwgnpédwt pupwugpnid
onuiuh wpnunpuljut b jurniguspuyht phpnipniutbpp wpugnpbt puguwhwjnbint htwpwynpnipnit £
utnwinud: Jwpdwludwt dnu gpujut §andp onwbwdtph Jupdujupdwi snijuyh qupqugdut Jpu
gnpdénit b pwpdnit wqplgnmipniut k. hyp tnp  onpwbwdtph uwuwndwb  Swuwjubpp  dkSwgubinu
htwpwynpnipinit £ pudtonud wpunwunponibph hwdwnp:

Anpstwluinid Yhpunynd ki onwbwdbph qupdujujdw muppbp nbuwljubp:

Tpududhgnguyhtt qupdwljwnippii: Udktwnwpwsqusdn ppudwudhenguyhtt qupdwlunudu £, npp
onuthnjuwnpnnutpp Yhpuenid ki npudwgiuughtt swhiubphg b wwupwunpbphg juntuwthbnt hwdwp, npnup
wnwowunid Lt wiudhpwwybu wpuwunpnnhg onwbwy qubnt jud hwpluyhtt b wy Swjupkph tjugbkgdwi
nhypnid: Ophtwy, oqwthnpuwnpnnp Jupnn b Judwnt) wdpnne swupdujuqp jud tpw dh dwup gpudwunwip
Jud wy] gpudwdhgnguyhtt hwunmwnnmpjutp, hull hinn Jupdwlu ) wyny onpwbwdbpp: Fw htwpuynpnipini
E mmujhu untuwthbne ubthuuinipyut hwplhg, bjuqbguinud | wyp Swhuubpp, npntp juyyuws tu opubtwgh
wyuwuwpldwi htn: Ypududhonguyhtt Jupdwunidp Epupunb gonpswpp b, hull gu bowbwlnud k
luntuwthnid  onwwgh  owhwgnpddwt pnjnp  Juuwbqubphg: by hpwpbpnd L owhnyph, wyuw wjl
wdpnnonipjudp wbophunid t Jupdwluinnp: Cwhnyphg tw juunwpnd b Jupdwuluwjdwt Jdwpubpp b
yuwjlwbwgph dwdljknh wdwpnhg htnn Jupnn L puntw] onwbwidh ubkthwiwbuwwnbpp, bpk nu
twhunbudws E qupdujudut gqujduitugpnid: Fugh npuithg, npudwdhgnguyjhtt qupdwuljujdwt dudljbnp
Jupnn £ hwdpuyul) oqpwiwydh jphy dwpdudmpjut dudljtnh htwn (20...25 wiuph): Opuybku yuydwbwgph Ynnd
Jupnn L hwinbu qup qupdwlujught puybpnipniup, npp gunud | onutup b pununid npu ukthwljubwnkpp,
uwluyt mbkthjulwb wvyuwuwpynudp, JEpwinpngnidp U wywhnugpnudp dntimd & Jupdwlunnh
wupunwluwiunipmniuaibph dke:

Anpéwntuljui Jupdwlunid (operating lease): Anpswntwlut qupdwluwinipniup Jqupduljudut wyb
mbuwlt E, nph dudwbwl hp ubthuluwl yguwuuupwbwnynpudp Jupdwunnit qunmd £ goypp b wyl
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hwbdunid qupduljunnhtt’ npybu qupdujudwt wnupluw npnowlh Jupdwddwpny, npnpwuljh dudljinng b
npnowlh  wuydwibbpn]  dudwiwludnp  whpuybndwi b oguugnpstwb  hwdwp:  dwpdwluplub
wuydwbwgph dudfbnp  jpubwnitt whu b Jupdwlunnh  Ynndhg Jupduupdut guydwbwgpny
twhunbudws gnudwph Jdupdwt nphypnid Jupdwljunudng ipdusé gnipp Jekpungupddnd £ qupduwnnihl,
pun npnid Jupdwlunnp hpwynitp snith wuwhwbekint Jupdwluwniudny wpdws gnyph ubthwljwinipjut
hpwyniuph thnpuwmignid: Swpdwljuwinyp Yupny L wyy gnyph ubthwljutwntp puntiug] dhuyt Jupdwnnih htn
hwdwywwnwujwt wenijudwrph yuydwbwghp Jupkny:

Anpswntwluwt Jupdwlunudp Ynsyus E wwywhndbnt onwthnhiwnpnnh (pugnighs onwbwykph
gnpsunbiwjut wwhwbebpp (wykh hwdwp nupbkopowtiughtt jud jupdwdwdltn), nphg htnnn onutiwp
Ybpunupddmd E qupdwnniht: Ywpdududjbnnipjut gnpénbt wqnnud E Jupdwwnnih niukguspuyht
owhtph ywonmwyuwunipjui ypu' onutwyh duwgnpyuyhtt wpdtph yuwhywiudwt jud hbnnwgqu gnpswnbiwljut
Jupdwludwt htn juwyguws: Inpswntwlut qupdwudut quwdnp gstpt tu. 1) wuydwbwgph Yupd
dudljtnp b pehspuyhtt whnwithmpjut dwdjinh pupugpmd onpuiwdp vh pwih wiqud gnpéwuntiwljub
Jupduudwt hwtdubnt Jupdwnnih htwpwynpnipniip, 2) Jupdunnit yunwupwbwwnynipnih E jpood
onuiuh wywhnjuqpuul, Jkputnpngdut b nkjpthjujut syuuwpdwubt hwdwp, 3) qupdwnnit Ypnd k
onuwiwyh Juwuduwdputph b Ynpunh phultpp, hyybu twb bpw Jwpdwsdnipjul phuljp, 4) Jupdwwnnil
hwinhuwind t onwtwygh ubthwwbwwnmbpp b, wnwhuny, Jupnd snith Jupdwiuwnd uwnwgnnhg, 5)
Jupdwwnni nith pehspuyhtt whinwthnipjut JYuyuljul, npp npynud | onuwtwgh gpuibigdwi ywhnnipmiund,
6) onwtwyh dbwgnpnujhtt wpdbph phultpp b owhbpp gnpbwntwljut Jupdulupdut wuwydwiwugph
wqwpunhg htunn dumd Eo Jupdunnith dnwn, 7) gnpdwnbwluwt qupdwlunidp, b wwppbpnipmnit
npuuwdhonguyhtt qupdwludwut, juwyyuws sk Jupdwlwinnh qquiih Swhiukph htw, 8) updwluwnnp jupnn £
gnpéunbwlul qupdwludut yuydwiwghpp phnwpll) npytu dbwgnppughtt gnpswpp, npung tw jupnn £
Ypdwunk) oppuljipnipjut npudwdhonguyht yuwpunwynpnipmnittipp hwyduuyuwhwljwb hwyyklpnnud:

Anpéwntulut Jupduujdwt wpdtpt wtih guép k, put ppudwdhonguyhtt Jupdwjujdwb wipdtpp:
Juwpdwuwdwt Jdwpnidubph hwpqupduwt dudwbwl hwpdh b wntiynd wuydwbwgph wjwpunh wuhp
onuwbwyh duwgnppuyhtt wpdbpp, hisp tywunnmd b opputg tjuqbgdwip: Ujpuyhuny, gopswuntwlub
Jupdwunidp swhwydbtun b oquwithnpwnpnnubph hwdwp, hwnljuybtu tpwig, npnbp pudwpup dhengubp
sniukit onutwykp qubnt Jud nputp npudwdhenguyhtt qupdwjudw hhdwi ypw dbnp pipkint hwdwnp:

Lunupughuljul onuguwugnmpniimd nwpwsjus b «npr b «pugr Jupdwluinidubpp: «9np»
Jupdwudwt ghypnid qupdwlunnp Ypnud b oqwbwydh vywuwpldwi htn juydws ponp dwjuubkpp’
tkpunyuy  ubkthwlut whdbwluquh Ynndhg npuw  owhwgnpdnudp, wbkjubhjulwt b jubjuwpgbhy
wojuwnwbpbnh hpujwbiugnidp, Jhpwinpngnudp b wywhndugpnudp: «Bugs Jupdujudut nhuypnid,
onquiwh uyuwuwpuut yunuupwbwndmpniip Ypnd £ qupdunnit: bw opubwdp npudwnpnud E hp
widtwljuquph htn dhwuhl, hpujubuginid b wbkjpbuhjujut syguwuwplynidp, Jepuinpngnudp b wmyw-
hnJwgpnudp, wywhnymud £ Junbkihpny: Uwluyt onwbugh pwhwgnpénud ppuwjubmgynid £ updwinnth
dwsugpbph b wgnupwutbph dhengny: «Bwug» Jupdwuluynidt wkh hwdwp Yhpwunynmd £ hjnruhuught b
hwpuwjuyhtt jhuwqupbpmd nmwpdu wwppbp Enutwljubphtt onwihnpugpmudubph pupdp wuwhwbownplh
onownu:

«Unwtdht» qupdwljunudp dh puth Epypubph dwutwygnipjudp qupdulunwlt b Uyt wdbbwpwpni
E, pwth np muh jswwn dwutwlhgubp: Unwbdht Jupdujupdwt wwydwbbbph hwdwdwjt qupdwnnit
npuUwwnitphg, npudwdhonguyhtt puybpnipinititiphg, oqpuwbwytp wpunwnpnnubphg b wy; Jupyuwunnitkphg
Juply b dJbpgunid onwtwyp qubnt hwdwp wthpwdton gnidwph dks dwup (50..90%), uwljuyit wnwbg
<hbnnunupd ywhwioh hpwyniuph», nphp hwdwdwjt qupyuunniutptt hpuyniup niubt quudbnt wupwnpp
onwbwyh wpdtphg Yud Juwpdwlunnh Jupdufujdwt dwupnudutphg: Gpbk ppuing htwwppppdus ku
Jupduwudwd wuydwbwgph Ynndbpp, wyw Jupdwnnit jupnn E quplunniubph hbn guydwiwghp uplg
Jupdwludwut Jwupubp vnwbwnt hpuyniptt hpkt ghobnt dwuh: Unwdhtt qupdujudwt tjundudp
EYpnyuljut Epypubpnid twppwnbuynud B hwpljuyghtt wpnnimpniikp, htst wyt gpuighs b mbnbuwybu
owhwybwn k nupdunid pnjnp dwubwlhgubiph hwdwp:
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Jupdwwnih Ynnuhg onubwy dknp phpbint 1phy $ptwbuwynpdut nypmd (shwjws dhongubph ks
dwup tw Jupnn b dbpgul)] qupuunnibbphg) yuydwiwugpnid twpwnbudnud b «<hbnwungupd guhwigh
hpwyniupp», nph hwdwduyb Jupdwwnnit whdwdp jpnud £ Jupluyhtt wwpunwdnpnipinitubph junwpdwui
yunwupwbwwnynipniup b tpuw Jpu | gpdnud gpup qupunniht Jepunupdutint yupunwdnpnipniup®
wijuwju tpu gpudwdhonguyhtt htwpwynpnipniuubphg:

Jupdwluwjdwl jpipwpwbynip dwutwlhg muh hp owhbpp: dwpdwljunn onpulbpnipjut hwdwp
htwpwynpnipinit £ pudbnynid wpwtg Yupniy ppudwdhonguyhtt jupywénipjut’ npnowljh wbkuwlh b
thnjuwnpujul mwpnpnipjut onpwbwy unwtwnm winbuwfjub swhwgnpsdwb hwdwp, sydwpkiny npw
wupnng wpdtpp: Fugh npwihg, Jupdufudwi dhgngny onpuytpnipintup jupnn £ wpugnpbi pufupupty hp
Juphputpp, npnup juppwsé i onwihnpuunpmudubph wywhwbowplh dudwbwlwynp b wwpbopowiught
punyph munwnidubphg:

Juwpdwwnnih hudwp Jupduluynidp gpudwgijuh tipgpdut dbs wppymbwybnnipemnit niikgnn, wqun
npuuwlub dhongutph tubkpppuwt dhong E: Onwbwy dknp phphny’ Jupdwnmb ubkpppod b junwpnd
niukguéph mbupny b, h mwppbpnipnit thonquyhtt Juplh, Wjugqbkginid E gpudwudhongubpp sytpunupdubin.
Juutqn:

Cwhwgnpdwljul Jupdwlunudt hptuthg hwnndy hbnwppppnienit £ tkpuyugunid snpu gnpénuutph
ounphhy:

1. Onpuytpnipniup sh thunpnd hiptiwphnh dknppipdwt wpnwpht ud tbkpphtt wnpniptp:

2. Onpuljipmpiniup Jdwpnud E huptwpheh ghiwg tpw swhwgnpsdwt ppwugpnid: dpu hwdwp
Jupduupdwt wuydwbubtph dJby tkpwrpynd b bwb Ejudwnh dwu, npt unwugymd L huptwphnh
sowhwgnpsmuhg: Pugh wyy, juwnwpnid b wowebwghlt Swhubpp widbwlwuquh wwnpuundwi, opunbjul-
huyh b wwhbunwdwubph dknpphpdwi b wyj:

3. Owpuubiph hwoquplp, juwws qupduljujdwi b hipttwphnh owhwgnpsdw htn, hwdbdwnwpup
wuwpq b npu hwdwp B hbon Lt pugmiubk] npnomudubp dhongubph ubpppdwt tyyunuljuhwpdwpnipiut
Ybpupbpyuy:

4. Cwhwgnpswwb Jupduljupdut yuydwtwughpp jupng L jupyt] hadbdwnwpwp jupd dudljtnny:
Nputu Juint, tdwt yudwbwgpbpp Yupynud tu 3-hg dhiylh 8 wmwpny, hull huptwphnh Swpwnipjub
dudtiinp 25 wnwph k:

Uhowqgquyhtt qupdwljuidwb qnpépupwugp Ynsynid E dhowqquyht, tpp qupdunnmt b Jupdwljunnp
wnwpphkp tpyputphg Eu b, hbnbwpwp, niukt mwuppbp hpudwlupgbp: Uhowqquyht gnpépupugutpp hhdudnud
ku mwppbp Ephypubpnud gnynipynit niukgnn ubthwwinipyub wuppbp wunhdwith hwuljugnipniiubph ypu:
Zondbwljut hpwyniuph Epypubipp hwdwpnud By, np ubthwlwinieijui hpuyniipp hwunwnng huunwpneh
Ypnnit £ nibkguéph dhwll ubthuuwbwnbpp: Uhgnuwpunbwlwb Epypubpt wund B, np niikgdusph
owthwgnpénn E nju nitukigusph ubthwljwbwwnbpn:

Npnotiny  hp  qupgqugiut  pwquuupuub mnnuénipmiupn’  onpulbpmipniun wugumd  k
Epupududtn yjuwtwynpdwi: Fpw hwdwp wihpudbon b nuunidtwuhpl] gpudwdhenguyhtt pnijmlb,
qutuly pnnp httwpwynp wypniptbpp, fwbwwywphttpt m dhongubpp unp onuwunkjuthuyh dknpphpdwi
dhtwivwynpdutt Yuwd b owhwgnpéynn swpdwljuquh tnpugdwut hwdwp: Onpuljkpnipniut hp ubthulut
npudwqgnijup Yunpnn Ewdbjugub] Jp puth fubwwuphitpnyg: Uyt onpuljkpnienibutpp, npnip hwuwnwnnt
npuUwdhonguyhtt nhpp niukt b npnig puwdutnndubpt pugmbws b Judwntint vwjupwinwd, jupnn &
ponupybk] b Judwnt] tnp pudubknndubtp: Udkih thopp, wsph splljunn onpuljkpnipnibubpp upnn Eu hpkug
npudwqnijut wykjuguk) tnp qnpépuljtpubp dbknp phiptint dhongny, ptuytn wyy nhypnid ngpudwdhenguhtu
httwpwynpnipniuutpp hhdtwjuinid vwhdwbwitwly Bu (hund: Uqquyhtt onppuljtpnipmitutpp Jupnn tu
nhul] ywhnmpjub wewlgnipjuip, phytn wjuntn yhnp L Yipghthu guwulnipniup: Lnp onwwnbtjuthluyh
Adnpplipdwt hwdwp Jupnn ki oqunugnpdyty htnlbyuw) knutwyubpp:

1. buptwphrh qumd widhgwwbtu b ppy wpdtph Jdwpmuny: Qbnppipdwt wnpmipp hhdbwlwinud
onpultpnipjut owhnyph k:

2. buiptwphrh qumud wwwrehl jupgny: Uju nhiypnd huptwpheh swhwgnpddwt pnnp hpudniupbpt
wbgunid ku oppuljipnipjutip, npp Yupnn b ppudwnihg qupl) unwbw) hiptwphreh dkppptpdwt hwdwp: Faygg
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bEpt Juplh unugdwt wuydw t dnp pipynn puptiwpheh gqpujunpnudp, wyw Jupunni hwdwh npnowljh
nwhdwbwhwlnudutp £ vwhdwinud wdju) huptwpheh swhwgnpsdwt hwdwp: Fpwdwntbpp Juplbp B
hwwnljugunid hwuwnwwnnit npoypubtpny dhehtt jud Epljup dwdjknukpny:

3. Pupuwphnh qunid nwpudwdljtn Jdwpmdny: Uju tnuwtwlp tdwb £ Epypnpnht, pugg puybpnipniat
huptwpheh ubthwjwbwntp £ puninid dhwyt wdpnne wpdtpp Jdwpkinig htinn:

4. Puptwphnoh Jupdwluynmy htnuqu qunidny: Onpultipnipeiniut hiptwpheh swhwgnpsdwt hpuyniup k
vnwinud  wuydwbwgpny hwunwnquws dudjbnubpnd: Uy phypnd  huptwpheh  ubthwlubnipjub
hpwyniupp sh wugimd onpultpnipjuip, hull Jupdwudwt wuwjdwiwgph yuydwiubpond hwdwhiwlh
ubkpundnid B npnowlhh vwhdwbwhwlnidibp huiptiwphnh oqgnugnpédwt hwdwp:

5. Qupdwljuymy: Uju niypnid huptwpheh ukthwuljuinipjut ppudniipp dund £ qupdwwnnth dnwn, puyg
onnultpnipniut hpuwynibp £ unwinid pwhwgnpstnt hiptwphnt wnwig npuk vwhdwbwthwlnudubph [4]:

Onubtwdtph Jupdwlunudp dks wwpwsnid nith dhowqquyhlt onuyhtt thnjuwnpnudubph gnpéni-
uknipniunid, husp pugunpynud £ mbnbuwlut yuyjdwiutbkpny: Uh Ynndhg, ks swpduljuqd niukgnn npny
onpultpnipnitiubph Unin Alwydnpynid b dudwbwlwynp sowhwgnpéynny huptwphrubph wybkignily, npnug
wupuynipnp puil b bunnd onuihnhwnpnnubph dpu: Ujuybu, 2001 p. ubywnbdpbph 11-hg htinn Junpnly
pulty £ dhgmqquyht thnprugpoudubph wuwhwbgwplp, hush wqnby b pun thnprwnponubph pwpdwluqutph
oquiugnpsuwt Jpu: Qquith pwbwlnipjudp huptwphnutp wugnps th, U wnp dudwbwl wydbignijuyht
onuwiwykptt ujubghtt hwtdul] qupdwulunipyui: SYjw; ophttwljp wpuwunynp b Gnpshwljwbnud, swn
hwdwh onpuljtpnipnitiitpp, squjwbuwny pwdwidlty] hpkug huptwphnubphg, hwdwpnd B, np wbkh
owhwybwn k nputp hwbdul] qupduljunipjui, pub pgwhwgnpst] ny pwhwybwn onujhtt gdtpnid:

Ujniu §nnuhg, dhpwqquyhtt thnjuwunpnidubph ontjuynid jut ks pubwlnipjudp thnpuwnponubp, npnup
sniukl ubthwljub swpdwluqd b twppbnpnd Eu ny ph qub] oquwbiwy, wy) Jupdwlul) wyt: Puptiwphnutph
wyddjul pupdn qubpp b pwhwgnpddwi htn juwyws hujujuljub swhuubpp nbnbuwybu skt wppupugunud
onubwytnh Akppphpnudp: Zwljwpwlp, qupdwlwinudp hwpdwp b popnphic dwpdwnmb juntuwthnd b
huptwphoutph wwpwwnipgiutphg wpwewgnn Ynpniuntbphg, hull qupdwluyt phnpnd L hpkt hwpdwp
huptwphop b Jupdwulumnud t wyt owhwgnpsdwt hwdwp wihpudbon dudwbwlny: Opyhu Jwbnb,
Jupduudwt dudwbwl wpynd E wdpnne onquwtwyp (wtdtwlwuquny jud wpwbg), b wyl, unynpupup,
sowhwgnpénid £ wbidhowybu qupdwljup:

Jupdwlwnidt wthpwdbon b wmwpplpl] qupdnidhg: Onwbwldh dudwbwlwynp swhwgnpsdwb
hpwjwpwbwlwt wwppbpnipnitt wyn £ np Jqupdufupdwt wuydwbwgph Yngdbp Bo hwighuwind
onuwiwykpph ubkthwjuitwwntpp b Jupdwlwinnp: Cun yuydwiwgph, Jupdwufup npnpuljh ppudwudhenguhta
wuydwtttpny, dudwbwluynp dtnp b phpnud hp pwnpws onwbuwdp b wupuudnp £ wytt pwhwqnpsty’
prhspuyhtt whinwhnipjub swhwithoubpp wwhwywkng:

Juwpdbnit  onpulbpnipmitubpp phunud b dhwyt ndduphtt wuydwubbph pbupnid, wjuhupl,
Juunbwynp jud ny utntwynp sytpptph hwdwp onpuwgh mkuhjujwh wiuwppnipjut b dudwbwljuynp
owpphg nnipu quint phypnid npu snwy thnpwphidwi hbwnbwipny, thnppwnpnidubph ks wuwhwbewplyh
htwnbwupny pugnighs sytpptph juquuibpydwt wihpwdbynniput ghypnid b wyji: Uwljuyb, wlbkih
hwfwpn Jupdnnubp tu hwighuwind wjt Jjuquulbpynipmpiuubpp b dintwpynipniubbpp, npnup
thnpuwnponubp sk dputg pynid Eu qpnuwppouyhtt gnpswljuynipyniuttpp, puytpnipniuutpn, hnjupunpuljut
wnwphsutipp, wwpplp mbuwfh puybpnpnitutpp b wyb, npnup onwuwytp o Jupdnd qpnuwppehljutiph,
dwpquljwt  Epypwwgnitbph, dhpwqquyhtt dwpquiub, qhunwlub, dpwlnipughl, gopstwfuwb b wyp
Uhongunmidubph dwutiwjhgutph thnppownpdwt hwdwp: Uy ghypipnud Jupdnud B qupddwt yuydwbwgpbp
Jupdnnh b juinbwynp Jud ny juiuntwynp thnjuunpnnh dholi: dwpddwt nhwypnid qupdynid k onwtwygh
thnpuwnpnn wwupnnnipjut phy jud dh dwup: dwpdnnp sh vnwinud qupdus onwwgh pwhwgnpsdwi
hpwyntup, hugp punipugpuljut E qupdwuduwt gquydwiwugph hwudwnp:

Jupddwl yuydwbwgpbpp tnygub b, vwljuyt idwb skt oputwdbtph qupdujudut yquydwbwgpbphi:
Uy tdwbinipniit wpnwhwjndmd b gujdwtwugph gopénnnipjut dudwbwludnp punypny: Fugh npuithg,
Jupddwt dudwbwl sowhwgnpsdwt hpwyniuph thnjuwigmd sh twpwnbuynd, hull pu whtiwp E updw-
Judwi dudwbwly: dupddwt wuydwtwghpp htwpwynpmipinit £ viwhu hwpgh wntl) wyt hpwyh&wlyp, npp
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Alwynpyty E onuthnpuunpnidubph hwdwppwphwihtt onijuynid: 8npuwtwumibwljut pyuljutubphg ujuws
Jupddwt wwpdwbwghpp gupdl] b wijwint Jupdnidughtt hnpowgpoudubph jupgquynpdwi  gopénn
hpujupwbwlw gnpshp b wyn yuwndwnny hwynih L npytu Jupddwt guydwbwghp:

Anpstwfuinid dpulty ko wdpnne onwwgh jud tpw dh dwuh qupddwt wuydwwgqpbph puqluphy
nbuwlutin: Uy wuydwbiwgptph pnduinulnipmniup jupudws b onwiwgh qupddwt tyyunuljhg, npp npnonid
E Jupdnnp: Muydwbwgptpp unnpupwdwtynid . w) Uk jud dh pwuh sybpptph jud mwuphubph qupddwt
wuydwbwgpbp (uunghpws), p) dudwbwlwynp Jupddwb gquydwbwgpbp (dudwbwljuynp qunghpguws):

Cunn wuydwbwgph, yupdwwnnit (onpulbpnipniup, Jupdwuluuyhtt pultpnipniip) Jdwph phuwg
Jupdnnht (onpuybpnipnitubphly, qpnuwopohlubph gnpéwluwnipniuukphtt) B wpudwnpnid nigbnptbph,
ninbkplinubtph b pintubph thnppowngpdwt hwdwp twprunbugws npnpwuh nbuwlh kY jud dh putth opuwytph
wnwpnnnipjul Uh dwup jud wdpnng onuup whdbwlwuquh htn vhwuht: Jupddwut nhypnid Jupdwnnii
hpuwjwbwgunid E qupdws onwbwdu swhwgnpdnudp, wjuhtpl, prhspubph hpwliwbwgnidp, pnhsph
pupwgpnid junwjupdw (uyuuwpldut) dwupdhutbph, opuuwywth ntjwqupibtph b wyjuh htn uup, husp
Juqunid £ Jqupdwinnih yyuinwuhwbwwnynipjut oppwtiailjp:

Judwtwjuynp Jupddwut gqujdwbwugpnid hhdtwljwt hwupg Ehuwinhuwind ns ph UBY sybkpph hudwp,
wy] npnpwlh dwdwbwlny wpwdwnpynn onwuwyp: Pwgh npwihg, Jupdjws onwtwyh swhwgnpsdwi
wnbwnpughtt hwpgtph (nwsnudp dntind E Jupdnnh hpuduwumpinibtph dbe, hu mpunpubph b onwbiwygh
uyuuwplynidp dnund £ qupdunnih yupunwlwinipnibttph dbe:

b wwppbpnipmit Jupddwt yguydwbwgph, Jupdulupduwt guydwbwugph  ghypnid  ogubu]p
thnpumigynid £ Jupdwljuh {hhpuy swhwignpddwip, umljuyt inophtitint b ubkthwjwunipjut hpwyniuptpp
wuwhywind L onutwyh ubthwjwbwwntpp® onpultpnipniup jud Jupdwljuyuyht pulkpnipmniup: Quuyws
upwl, np onwtwyh ubkthwjwbwwnbpp sh dwubwlgnid Jupduuwijuws oquiwyh wnbwnpuyht b nkuthjuljut
owhwgnpsdwl gnpéplpughty, qupdujudut yuydwwgph gnpénnnipjut wdpnne pipwugpnid yuwhuywinid k
ubthwwunipjut hp pninp hpwynibpubpp, npnup pupmitdws b hwunwnduws ki wqquyhtt opkupny:
Jwpdwlult hpuyniup snitth wpwbg ubthwljwiwwnhpng hwdwdwjinipjub wbophubjnt jud tupwjwpdw-
Junipjut hwbdubnt Jupduljuws onutuyp, sjunwpbjnt nkuthjujut juinbubph guhwieutpp, npnlp
tw yupuwynp Eywhywl) yupduljujus oqpuwgh swhwgnpddw dudwbwy, hpwynip snith gpuy nukjne
Jupduuus onwtwyp, dkpdbint qupdwwnnihtt qupduujus onwtwyh wbkluhjulwb swhwugnpsdwut
YEpwhulnid hpujubuwgubint hwpgmd: Uju guuljp uyunhs sk Gnpstwjuinid qupduwnnit hpwynip nih
ubipjuyugubint  guujugws wwhwby, npp  Ykpwpbpnd b opwbwdh  wbkjuhjulwb  Jhdwiht b
wbjunuwgnipjuip, pugh wjt hwpgtphg, npnup Ykpwpbpnid Bu Jupdwluwdwsd onwbwyh wnbwnpuyghl
owhwgnpédwip: dwpdwwnnith pwhbphg sh punud opwtwyp htwn unwbw] ny whunwith wnbuthjujwut
Jhdwlnud: Uy yuwndwnny Jupduljudut yuydwiwgpnud hwnntl) nuipwugpnieinit £ gupddnud qupdwnnch
b qupdwluih thnjuhwpupbpnipmibttpht wt dwund, npp Jepuwpbpnud b oonquiudh wbjuuhjuljut
owhwgnpsdwb Jepwhuldwip:

Jwpdwlujws onwbwyh jwhwgnpénidhg uwnwgynn wobwnpught ogninh hwpghpp dnbnmd G
Jupdwwnnih hpwjuwumpinibibph dhe: dwpdwludwit wuydwiwgph ppudwdhengujhtt ywpunwynpnt-
pntutbpp squunwpbint phypnid onwtwyh ubthwlwbwwnbpp' Jupdwwnnit, hpwynitp nith wwppbp
Uhgngupnidubip dintwpyty Jupdwluh ghd, wyn pynid twb htwbuwlus wuwnhdubp, b sknyu) hwyunwpupt
Jupdwludwb wquydwbwghpp:

Zujpkwljut b wpnwuwhdwiyut thnpdwnnipniinid dudwbtuuwynp jud sytpph hudwp oqubiwyh
Jupddwt JEpuwpbpu] yuydwiwqgph punyph punpnodwt hwdwp vmwppbp punwyuowp b oquuugnpsynid:
Mmuuuunwind, UUL-md, Ubngqihunid b kpdwtthunid gputp widuind Bt wunghpdws (swpunkp) b,
huwdwywunwujwbwpwp, dudwtwuwynp yuwndhpquws (puyd swpunkp), hul dSpwbuhuynd b buwhuynud
«Jupdniu»: UUL-nud b Ubgihuynid wuwwnghpdws sytppenp b dadwbwluynp guwnghpdws sybppt waduwinud Eu
«pug Jupduljunud» b «np Jupduluynud»: niuwunwih hhnpdunnipprinud wtdbwuqung jud wnwbg
wbdtwljuquh onwtwyh Jupdwudut dudwbul Jupynud Eu Jqupduljudut yguydwiwugptp: GUL-nud b
Ubgihuynid  bdwb  wguydwbwgpbpp huyunuwpupynud Bt ygwndhpdws: [niuwunwbh  onught
Juunbwnpnipiniunid oquuugnpéynid ki «qupdujunid», «qqupdnid» b «quinghpdud» puntpp, vwluyi wykh
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hwdwju wyynid t «updujumd» punp: Tw Jiuynud £ widbwjuquing jud wpwig whdtujuquh opubtwgh
dudwbwluynp oguuugnpsdw gumujugus hwpwpbpnipnitubpp Jupduuwdwi wwppkp hwdwlgnipinii-
ukipny npullnt niuwunwtth opkitunhp dwpduh dnwnpnipjut dwuhb:

Jupdwlunidp b Jupdnid niukt kpynt Ynnd* ubpphtt b dhowqquyyhti: 9hpoht nhypnid wnwewinid ku
onwpbpypu wnwpptpny puppugus Jupdwludwut hwpwpbpmipniuubp, wyuhtpt, Jupdwlupnd b
Jupdymd ki punupughuljut onwbwtpp, npnup gpuigyué b Juyuqpus b wy) ywhnnipniubbpnd: Uh
Ynnuhg, npuip puljunid L 1944 p. 2Qpljugnh hwdwdwyiiugph phu 83 hnnywsh wqpkgnipjut iy, hulj djniu
Ynnuhg, huipunipnyt jupquynpnid kt Jqupduudub b Jupddwb wuydwbwgptph Ynnudtpp’ hwoyh wntbng
dhowqquyhtt onuyhtt ppwnitiph puquuynnuuh b Gplhynpdwith wuwydwbwgpbpp, htyybu twlb wqquyhb
opkuplbinp b uunuubkpp:

Uhowqquyphtt onujhtt b wqquyhtt hpwyniipmd wju gopdplipugutnh qupqugnidp hwigkgnpt) & tpynt
hupumipnyth  phpwulub nigpnipnibubph dbwynpdwip b qupqugdwip: Uhowqquyhtt  hpuwdulub
nuynmipiniip jupquynpod E yhunnipniubtph hnjuhwpwpbpoipniabpn’ juwydws vh yhnnipiniihg dniu
whunnipjuip’ Jupdulupus onuuugh swhwgnpénnht, hwuwpwljuljut gnpswnpnmipnitttph, (hwqnpnt-
pnttubph U yuunwuhwiwnynipjut hnpwbgdwt htn: Ukpphtt yhnwlwl mnnmpmniip jupquynpnid |
onuwbwytph qupdwujdwui b qupddwut dwubtwynp hpujulwb hwupgtpp hhdtwpluyhtt ppujupubului b
withwwn whdwg vholi: Uju tplnt munnnipinibbpp ukpunpkt thnpujuydws b Jhdjutg, vwluy ghphounid £
dvhowqquyhtt hpwynipp: Unwlg phu 83 hnpdwsh wwhwbeubpp Juwwpbint, dhowqquyhtt onuyht
thnpuunpnidubph tyuwunwlubkph hwdwp onwtwyh Jqupdwlunidp b tpw swhwgnpénidp withtiwup b [4]:

Onpuljtpnipmititiph puwnpnipmnitp tnp huptwpher httwbuwnplint hwupgmd h Jtpen hwugmd k
htnlyuht' quk], ph Jwpdwlwil] wji: bPuptwphoibph Jupdwlfwpdwi gnpsnibbnipyub swduybph
nunidtwuhpnudp gnyg £ wwhu, np dhiph 1980-wjuutiiptt unbndyws onpultpnipniuubph dbks dwup
twuptnpnud Ep qubijp: 1984 p. wpjuwuphh wnbiinpuyht huiptwphnubph dhuyt 20 % tp qupdwludnud: Upgkl
1995 p. Jupdwlunipniul, wjuinmwdbiwhy, wdkh nwpwsytg, hwutkng huptwphnubph wdpnne pwtwlh
Ytuhg wybjht: Bpimt wwwdwn Yw, npntp pwguupnd bu, phk 1980-wwbubph Jtpehtt puynr Ep
Jupdwlunipmitt wytjh gpughy: Unwgohly, 1986p. hwpluyhtt pwpbthnjunudp puguntg tbphpnidught
hwpyuyhtt qbnsp’ juwyws qunudutph hbwn: Cun tkpppnudwghtt hwpluyhtt qbnsh opkuph, hwply Jdwpng
pulkpnipniubpp yupnn bt wdpugpdus iinnuwnpnypny wljnhyh wpdtphg ninnujhnpkt tjuqtgut) hpkug
hwpujhtt yupunwynpnipniup: Ldwb qinskpt wpymbwdbn YEpynyg tuqtgund Bu wjnhgh ghp wjt dkinp
ptpnnh hwdwp, Gupwygpbny, np hwpltpt hpktg ubthwwbnieniut Bu: Uju qbinskpp npll wpdbp sniuku
hwplytphg wquuusé ukpgpnnutph, hsywbu bwl wpwbg swhnyph wppuwwnng pulbpnipnitttnh hwdwp:
Bpypnpy, wyn gnpénnmipnibp bjuqbgpkg ponyjunptih wwhndubpp hwpjdwt Bipuljuw Ejudninibphg
dwpdwénipjutt hwdwp: NMpngpbuhy dwpdudnipniip pny; B wwhu pulbpnipmnibibphtt wdbh own
dwpjuwhuwnmgnmd hwpgb], pwb winpdh hpuut dwrubnipmiut b hwpluyhtt tyuwnwlubkpnyg: Uw
niukguy hwpytph htunwdquub wpynitp, wlinhdubkph YJuiph nne wbnnnipjudp, npuinyg Ukdwugubing
wlhwnpyubph JEpunupdthmpyu gnpswlhgp:

Tpuwdwdhonguyhtt  hwoybnnipniitiph hwdwp, hwplujhtt  hwydbunynipniintbiphg  wpwbdhl,
onuunp dwpquwhwwnnigynid kp 12...15 nwupdu pipugpnid hwjuuwpuwswih uljqpniupny, dhtgh wpdtph 20 %:
Cunniutg wypinnpuipuyhtt ijuqugny hwpyh dwuhb gpnygpe, pun nph pwhmpupkp pbybpnieniuutpp skh
Jupnn tjwugtgut] hpkug hupytpp dhish gqpn dwpuwhwnnignidng b wy) wiwijuhly Jdwpubpny: Zudwdwgi
wyn wjpunpuipwhtt Wjuqugnyt hwplh, ponp ny wilwiphl Swhubkph Wwjwugbgnidubpp npnowlh
uwhdwthg htnnn wpgkjdtght, npuiny tjuqtgubing nputg wpdtpp: 9w Epynt nbuwh Jupdulunud’
gnpdunbwjut b htwbunwlui: Anpsuntwluwt Jupdwluwinidt wiugbih jupdwnb Jupduljunipnia k:
Puigh wlfugtih (hubp, gnpswntwlwt Jupdufuwdwt hwjwiwpwup wewydt) juplnp punipwghpt L wy, np
Jupduudwt wjupnhtt qupdwunntt guhywind t winhdh vsbthwjuinipjut hpudnitupp b hp dpu &
pnud  onmijuyuljuit nhulp’ wndju) dwdwbwlnd wwypwiph wpdbiph wendng: Uhlingh dudwbwly
Jupdwlut hp huwyuuyuwhwlwb hwydtngnipnibivkpmd gnyg sh wiwjhu npbk wwpup, pwih np
gnpduntiwjut Jupdulunipjut yupunwynpnipnibubpp tbpiuyugynid ko hwodblormid dhuytt tonidh
wbupny: Pusybu Jupdwulunipjut wyp dutpp, tpp gopéwntwljub Jupdwluynipmniin fupqws L b wljnpdp
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Ungquws k swunwynipjut Uk, sjw twpnbmjut npbk uijuhl Uks Jdup qupdwuljuih Ynnuhg: dupdujunpjut
Ujniu nkuwlp ppudwdhenguyhtt Jupdwluynipmiut b Uyg phypnid gpudwdhenguyht wpyniipp tnybt k
hus np Jupl yhpgubint nypnid, pugunnipjudp wjh pwh, np wnhyh vbthuwinipyui hpuygntupp dund £
Jupdwwnnih dnwn, pwih npin Jupdujunmipub pnnp Jdwpnudiubpp skt juunwpdl;: pudwdhonguhte
Jupduunipjut phypnid ubthwljwinmipjut hpudnitpp thnjuwbgymd £ qupdwljuiht Jupduljunipjut
dudjtinh wjupnhtt’ twppwybu updwiwynpjus gnidwupny [4]:

Cunn onuwtwykph swhwgnpsdwt b Jupdwluwdwb nwphph yEpuquuhwnnidubph hwpgh ntunidbw-
uhpnipjnitiibph, onwwybph nnipugpniudubph tkpu bWjugnudp Gpup sh mbh: Uy Bipugpnipjuin hwbghy &
Uhowqquhtt qupdujujului juqulbpynipniup hblnwgnunipiniutph hhdwb dpu, junwupgus puqduphy
YEpnuswjut hwyynynipmnmitubph pugundwt tyyunuwlny, npnp hwighgunmid B nkwljnpy swpdhsutpnyg
onuwbwytph quwhwndwt whpuguwnpbh tWuqgdwt b hoquynpdwt weh:

Ujtthts thplju dhinnudp” oqubu]biph Jun wpdws goipugpnidbpp, gnipu kb k) wpymbwgbnngpyui
uvwhuwltphg: 2012 p. 1-ht Jhuwdjulih pupwugpnid hwdwohiwphughtt swpduuquh dwuhtt dnnndws
nyjuikph JbEpmisnipniip gnyg bt wwhu, np owhwgnpénidhg pnipu phipdwsd wnbwnpuyhtt hwljuqphy
onnuuwyknh dhohtt muphpp nmupkgunuph tjuqnid £ b dtpoht Epnt mwubwdjulubph pipugpmd hwuby & hp
wjuqugnyiht: Mwhbunwdwubtph b punupphsubph dwwnwluwpupibpp Ypyht tond G, np owbwybtph
nnipuqpuub puy kpp dwbipuquht nuunidtwuhpnipyniip tpuitg vhuy dhong E ywpnyuubint hpkug onijui
wuwhbunwdwubph wybigniuyptt jnrnuwlnidhg: Zudwduyt wbuthjujut wywhndduwit b welnpught
huptwphnitph Ykpuwinpnguwl onljugh juijiwnbudwi 2020p. juyihpwl oqwiwykph nmpugpmudibkph
wnuwnphph uUhohtt thop Yypdwwngh dhish 22,5 wwph: tw wdkbwgwsp gniguthott £ 1993 p. hhwnn:
Guhiwwnbunidp hhdtdws E yundwlwb dhnnudubph, mkputhjujuwt vyuwuwpydwt withpudbown swuujdwb
b Gupwnpnipjwt Jpw, puwnn nph'  ogpulbpnipnibbpp sk Juwwwph wyt onwbwydkph pwulwupdtp
uyuwuwplnidp, npnup twpiwnbuqus E nnipu qpl) dnnwljw 2 nupdu phpugpnud:

Udkt niygpnid, 2011 p. mjuhwjn tquqtkgnidhg htnn, hwdwdwt wyn tnyh jujpuwnbudwb, pupwughly
nuubwdjuynd tknhpwt onwbwytph dhohtt wmwphpp poipugpdwt phpwgpnid Ywuquh  26..29 wwph:
Uluhwynn vhunnid npwunpnipintt £ gpuynud dwpjuwhwwnnigdwt ppowtth Ypdwndwdp, hwdbdwinws qnpdnn
hhdbophtiwh puwn nph opubu]h dawgnpryughtt wpdbpp 25 wwpw pipugpmud heinid E dhisk 15 %: Buy
YEpupkpniud £ qupdujujulut ptykpnipjut wigugpws hbnwugqnunmpjutp, wyu ppuind pttwupldus ta
oupdwljuquh nnipugqpiwtt Jhnmdubpp dipehtt 50 mmwpdu pipugpnid 30 hwq. onwbwdbph hwdwnp:
Upmyniupnid wuipqyt) b np gnipu gpus onpuwtph dhohtt muphpp Juqunid Ep dnwn 26 mmwuph b npu htn
dklubn, pninp wpuunpjus onpuuwytph 60 %-p quuynid Ep gnpdwdnipjut dke 25 nwpbkljuunid: dkpoht
dudwiwljubpnid mbinh b nibbund vidju gnigwthoh tuqnud, hwnjuybu tbnhput hwnqusnd, jupidus
Junkihph swhiuh htinn juyydws wykh wpyntbwdbn gunudubphg:

Ubkpnpniu U-320 punwbthph swpdujuqup b Fnhliq 737-p hwdbdwwnwpwp wykh iphnwuwpn By, wyy
wuwdweny wdkbwhubpp gnigwuhpbpp tjugbkgunud &b, puyg wykih np wpununpus onwbwytpp
owhwgnpénivhg hwtibint wwhhi tpwbg nwwphpp swwn phypbpnud whghnd £ 25-n:

Ukpju wwhhtt gnipugpdwtt ny Uk wiwphpp juydws L dhuyb owhwgnpdynn  owpdwljuquh
Epptnuwuwpynipjut hbn: Ywtjpunbunid ju wyt dwuht, np Bjnn nuubwdjulnd wdbih pwt 350 opubwy
owhwgnpénidhg Jhwigh 15 mupbjwinud, husp 2 wiqud wagund £ gnpénn dhndwt Junudwd nnipugpnidhg:
Zhwnbwpwp, Uhohtt nuphpp nfju) dudwbwljwhwngwusnd fuuguh 25 mwpht [5]:

Onuyhtt thnpuwnpnidubph onijuubph b onuyhtt twdwwnpubph htn juwydws hwpgiph nruniduw-
uhpmipnibibpp ubpunpbt juyquws Ll Zujwunwih onuquwguyhtt puljpnipniubpnud huiptwpheubph
Jupdwudwi Jhfujugpnipniup gnyg k nwjhu, np Zugjujui «Updwdhw» onpulpnipjut supduljuqunid
huptwpheutph mbuwfutpp b pwbwlubpp donwybu hothnjund th: Uhqpuufjub ppowtinid ghpuljonnid
thtt Jupdwluwijws huptwpheubpp, hulj hp gopdntubnipyut Yipghtt nwupnid onpuybpnipniup niukp Fnhug
737 2 utithujut huptwphn, 1 hwn qupduljujws, UL 200" 3 hwwn ukthuljub, npnughg 1-p wuwpp kp, U 320°
1 huwn ubthulub, 8wlj 42° 1 hwwn ubthwlwl, npp uwintwynp sybkppbp skp wind: Ywintwynp sytpptp
Juwnwpnn ubthwljwb huiptwphrutpb Eht 108 nknuung Anhtiq 737-n° 2 hwn, 50 mknuing U 200" 2 hwwn:
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zugujut «Ejp Updkuhw» phntuwhnjuwungpnn ogpultpmipniip 2013 p. wdjujubpny nith snpu
phintiwnwp hipiuphn, npnighg kplipp’ WUL-12, huly Uklp” UL-32: Uy snpu hipuphnibtpb b qupdwljwg]ws
bt Jupdwlwidw tpuohithpwyht prhgpudwdtpp, npubu jutnt, (htinud Eu Unwn 60...100 dud:

zhnugnuunipnianid - Juunupquws £ oubkhwlut b Jupdulupus  huptwpheubpny  sytpptpp
hpujwiwgdwt  wpynibpubph  hwdbdwnnmpiniip: tw wihpudbion £ qububimt hwdwp wjt hwpgh
wwwnwuhiwbp, ph np huptwpheny £ wykh owhwdbn sybpptp juunwpkp® uhlllulllluah, pho Jupduluus:
Zupywplukpp gnyg i nwihu, np Jqupdwlujws huptwpheny sybkpph junwupdwt nhuypnid Swjuubpt wykh
Ubks L, pw ubthwljub hiptwpheny juwnwpdwb nhwpnud:

Ubtthwlwi b qupdwlujué huptwphnutpny syipptph juunwpdwi bpnidnipiniup gnyg b wwwhu, np
huptwphr qubjt wykh dknbtwnnt k tpu Jqupdwulunithg: bull qudwt hwdwp thon snibktwnt yuwnmdwnny
unhyyws Jupdwlujdwt nhypmd ghpunuubih b gnpswntwfut qupdwlujdwt yuwydwbwgph fupnudp,
pwtth np npuw wpdbpt wykh gwsdp L phtwtvwlut Jupdujuduwt wpdtphg: dwpduudut Jdupnudutph
hwoqupluwt dudwbwl hwoyh b wntynud yuydwbwgph wjwpunh yuwhht huptwphreh dbwugnppuyhtt wpdtpp,
husp Wjuqbgunid b Jwpdwt suthp: bulj npudwdhonguyjhtt Jupdwjupdut wpwdbjmpiniutphg £ wj, np
yuwjlwbwgph dwdljimh wjwupnhg htnn Jupdulunnp htwpuynpmipniit mth nurbwnt htuptwpheh
ubthwjwbwwnbpp:

Jwpdwluwidwb phpnipnibtbphg b wyt, np huiptwpheiubpp qupdwujduwt b tmujhu wpnwugpnnh b
sowhwgnpénnh Uhol quninnn Uhgtinpry pulkpnipmibitpp Jupduwinnibpp, npnip gqnpunbmd kb onpllykpni-
pintuubph gnpénitbnipjuts hwoyht:

Utthwjwt b Jupdwulujwmé huptwphnubph swhwgnpsdwb wwppbpnipnibiubphg § twb wgb, np
Jupdwudwt phypnid Jupdwddwpp goipu b oqunud, hul dwoqwhwwnnigdwt  Swhup  dunmd k
onnultpnipniinid b Yupnn E oquuugnpéyky unp huiptwpheh dknppipdwt hwdwp:

JIN3UHI CAMOJIETOB KAK DKOHOMMWYECKASA JESTEJBHOCTb
I''A. XauaTpsin
Apmsnckuil 20¢y0apcmeenHblll UHIICEHEPHBLL YHUBEPCUMem

KuiioueBble ci10Ba: JIM3HMHT, apeH/ia, TapK CaMOJIETOB, CPOK SKCIUTyaTallH, PacXoabl, 3 (GEeKTHBHOCTE

AHHOTAIUA

Paccmotpensl mpoOsieMbl OOHOBJIEHUs IMapka CaMOJIETOB C IIOMOIIBIO JIM3MHTA, CPOKA II0JIb30BAHUS CaMOJICTOB,
HKOHOMUYECKOH 3P (EeKTHBHOCTH JM3MHra BO3AYLIHBIX CYHOB. M3ydeHbI IMyTH W METOABI 3aMEHBI CTapoil aBHAIlOHHOI
TEXHUKH HOBOW. AHAIM3UPOBaHBI BHJbI JIM3MHIA CaMOJIETOB. lcciemoBaHbl IKOHOMHYECKAs CYTh, 3aKOHOJATENbHBIC
TIOJI0’KEHHSI, CUJIbHBIE U clla0ble CTOPOHBI, pa3Mephl JIM3UHTOBOH JIESTENbHOCTH, PACTIPOCTPAHEHHOCTD JIN3UHTA CAMOJIETOB B
APMSIHCKOM BO3IyIIHOM (utote. CresaHbl BBIBOABI O HAWIYYIIMX METOAAX MPHOOPETEHNS CaMOJIETOB.

AIRCRAFT LEASING AS AN ECONOMIC ACTIVITY
G.A. Khachatryan
State Engineering University of Armenia

Keywords: leasing, rent, fleet, service life, costs, effectiveness
SUMMARY

The problems of fleet renewal by the means of leasing, terms of aircraft use and the economic efficiency of
aircraft leasing are discussed. The ways and methods of replacing old aircraft with new ones are studied. The
aircraft leasing types are analyzed. The economic essence, legislative provisions, dimensions, merits and demerits
of leasing activities as well as the prevalence of aircraft leasing in the Armenian air fleet are examined.
Conclusions are drawn about the aircraft acquiring best methods.
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YIK 330.115

CUCTEMATU3AIUA PAKTOPOB, BJIUAIOINUX HA TPOJOJKUTEJIBHOCTD HHBECTUIIMOHHOI'O
IMPOLECCA B I'OPHBIX YCJIOBUSX

P.I'. Ucpaensn, ILIL. Oxaeitnuk
Apyaxckuti 20cy0apcmeentbill yHugepcumem
Mockosckuii 20cy0apcmeeH bl CMpOUmebHbLL YHUeepcumen

Ki1roueBble cj10Ba: HHBECTHLIMOHHBIN MPOLIECC, TPUPOJHO-KIMMaTHYECKHE (GaKTOPbI, HOPMBI TPOAOJKUTELHOCTH,
ONTHMHU3UPOBAHHBIE 3JIEMEHTHI, HHPOPMAIMOHHOE COJIep)KaHKe, OpPraHU3aIlMOHHO-TEXHOJIOTHYECKast HaIe)KHOCTbD,
pecypcsl, pacupeaeneHue

Buinonnena cucmemamuzayus paxmopos, GRuAOWUx Ha NPOOOIHCUMENbHOCTL UHBECTNUYUOHHO20 npoyecca. [atbl
HanpasneHus, obecneuusaoujue coKpawerue npoooaICUMenbHOCU UHBECMUYUOHHO20 NPOYECcca cO30aHUs NPeONPUAMuI,
30anuil u coopydHcenull, pazpabomana payuoHaIbHAas CIMPYKIMYPA UHBECIUYUOHHO20 NPOYeCcca, YRPOCUSAs COCMAG U
83aumooelicmeue e2o d1eMeHMOo8.

[TpupoaHO-KIMMAaTHYECKHE YCIOBHS TOPHBIX PAHOHOB BBI3BIBAIOT U(depeHIalmio o0Imero KiMMara Kak B
TOPU30HTAILHOM, TaK U B BEPTUKAILHOM HAIIPABJICHUN U XapaKTEPU3YIOTCsl OOJIBILIMM pa3HOOOpa3ueM IpOIECCOB, MPOTEKAOIINX
Ha Pa3HbIX BBICOTAX, N3MEHAIOIIMXCSA BECbMa  OBICTPO I10 BEPTUKAIM. MeToIbI CHCTEMHOTO MO/X0/a (haKTOPbI TOPHBIX YCIIOBHIA,
BIMSIFOIIHE HA UCTIOJIE30BaHNE PECYPCOB CTPOUTEIBHOTO MPOM3BOICTBA, MOKHO TPYIITHPOBATh ClIeMyronmm odpazom [1-3]:

1. I'pynna BxoaHbIX aKTOpPOB:

1.1. [lerepmuHupoBaHHbIe (HaKTOPHI IUIAHUPYEMOrO IOpSAKa- OOBEMBI CTPOHMTEILHO-MOHTKHBIX padOT IO IepHoaaM
CTPOUTENLCTBA, PACIIPEAEICHUE PECYPCOB I MX IPOU3BOICTBA.

1.2. BeposITHOCTHBIE U IETEPMUHUPOBAHHEIE (HaKTOPBI (PaKTHUECKOTO TOPSIIKa, Oopa3aessseMble Ha YETHIPE TPYIIIIbL:

a) reoMop¢onornueckue — HM3MEHEHHs 10 BBICOTE TOp PAIMyCOB 3aKpyIJICHHH W M3BHIMCTOCTH JOPOT, PACCTOSHHI
BHJMMOCTH, IPOAOJBHBIX YKIOHOB, PACUIEHEHHOCTH PaliOHOB CTPOUTENLCTBA U T.11.;

0) KIMMaTHYECKUE M THUAPOTEOJIOTMYECKHE - HAJIMYHE Pa3HOOOpa3HBIX KIMMAaTHYECKHX MOSICOB, OIOJ3HEH, JIMBHEH, celeH,
CHE)XHBIX 3aHOCOB, TYMaHOB, KAMEHHBIX JIABHH U T.[L.;

B) TEXHHYECKHE — COCTOSHHME JOPOKHBIX MOKPBHITHH, KJIAacC JOPOTH, TEXHHYECKOE COCTOSIHHE aBTOTPAHCIOPTHBIX CPEJICTB,
HMHTEHCUBHOCTB JBIDKCHUS, KOHCTPYKTHBHBIE OCOOCHHOCTH Y TUIIBI OCTOHHBIX M PACTBOPHBIX

3aBOJIOB, MCXaHM3MOB, HHBCHTAPHBIX 3JIAHUI U COOPYKEHHH, ONAy0OK, TEXHUYECKHE MapamMeTpbl OCTOHHON U pacTBOPHOM
CMECU U T. I1.;

r) ¢usnonoruueckue - (GU3NUECKUe U 3MOLMOHANBHBIC NEPETPY3KH y BOAUTENCH BCIEICTBHE YMEHBIICHHUS KHCIOpOJa B
BO3JLyX€ U MePEABMKEHHUS 110 TOPHBIM MapIIpyTaM.

1.3. erepMuHMpOBaHHbIE (AKTOPl HOPMATHBHOTO MOPSAIKA - YAENbHBIE 3aTpaThl Ha HCIOJIB30BaHHE PECYPCOB,
YUYacTBYIOIIMX B IPOIECCE MPOU3BOICTBA CTPOUTEIBHO-MOHTXHBIX PaboT, ONpeAensieMble CyLIECTBYIOIMMH HOPMaTHBAMU
[CHull, EHuP u np.].

I'pynma BXOAHBIX BEPOSTHOCTHBIX (DAKTOPOB OTPaKAeT BIHMSHUE NMPUPOJHO-KIMMATHIECKHX (HaKTOPOB TOPHEIX PaliOHOB,
BO3MOXHOCTb YIOBJIETBOPEHHS IOTPEOHOCTEH KaXKI0H CTPOUTENBHOH IUIOMIAAKH Pa3INYHBIM TUMAM WM COYETAaHUSIM PECYPCOB,
YIOBJIETBOPSIIOIINX YCIOBHAM JJOCTATOUHOCTH.

2. I'pynna ynpasisiiomux ()aKTopoB:
2.1.BeposiTHOCTHBIE (haKTOPBI OPraHU3ALHOHHOTO MOPSAKA - HOTEPH BPEMEHH, BCIESICTBUE PHIMEHEHHS HepalMOHAIBHBIX
BHUJIOB PECYPCOB, HAPYIIEHHE CPOKOB ITOCTABOK PECYPCOB, HEAOCTATOK pabouel CHIIBI, IIOTEPH BPEMEHH Ha Iepeda3npoBaHie
OCTOHHBIX 3aBOJIOB, MAIIMH M MEXaHU3MOB, HHBEHTAPHBIX 3[[aHUI U COOPYKEHH, onay0oK, a Takke padoyeil CHIIbI ¢ OTHOTO
00BEKTa Ha JPYTOM.
2.2, BeposiTHOCTHBIE (AKTOPbI TEXHHYECKOTO IOPS/IKA - YCTPAHEHHE IIOJOMOK MAallMH M MEXaHH3MOB, WHBEHTapHBIX
3[IaHUH, HeHa/Ie)KHas paboTa CUCTEM SHEProCHa0KEHHUS U T.JI.
2.3.  BeposTHOCTHBIE (HaKTOPHl TEXHOJOIMYECKOTO IMOpsAKA - yCTpaHeHHe Ne(eKTOB, BO3ZHUKAIOIINX BCICICTBUE
BBINIOJTHEHNUSI paOOT UCHIOMHUTEISIMI HU3KOH KBaTM(HUKAIINK, H3MEHEHUS TEXHOJIOTUH padoT, MPOSKTHBIX YIYIIEHHH U T. II.
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3. B rpynmy ynpas/silOLIMX BePOSITHOCTHBIX ()aKTOPOB BXOUIT BAPUAHTHI HCIIONB30BAHMUS PA3IHYHBIX THIIOB OSTOHHBIX U
PACTBOPHBIX 3aBOJIOB, MAlllMH U MEXaHW3MOB, MHBEHTAPHBIX 3AHUH U COOPYKEHHH, OHalTyOOK, 0OYCIOBICHHBIC TUHAMUKOH
U3MEHEHUS OCHOBHBIX  OPraHU3AIMOHHO-TEXHOJOIMYECKUX (DAKTOPOB  CTPOUTEIBHOTO IPOM3BOACTBA U YCIOBHAMHU
CTPOUTENLCTBA OOBEKTOB B FOPHBIX paiioHaX.

4. I'pynna BbIXOAHBIX (pAKTOPOB

4.1. BeposTHOCTHBIE W HETEPMUHHUPOBAHHbIE (DAKTOPHI ONTHMAJIBLHOTO IOPSAKA- ONTHMAJbHOE paclpenelicHue
CTPOUTENILHBIX MaTepHANIOB, KOHCTPYKIHUH, M0ITy(hadpHKaToB, MAallMH ¥ MEXaHNU3MOB, HHBEHTAPHBIX 34aHUH, COOPYXEHHH U
JIPYTHX BHIOB PECYPCOB, a TaloKe PALMOHATIBHOE pa3MEIleHUE PaHOHHBIX OETOHHBIX M PAacTBOPHBIX 3aBOAOB, 0a3
CTPOUTENBHOM MHITyCTPUH U T.1.

OTMeTHM, YTO ONPENENSIONIMM Ul TOPHBIX PAlOHOB SIBJISIOTCS BXOJHBIC JICTCPMUHUPOBAHHBIE M BEPOSTHOCTHBIC
(bakTophl (haKTHIECKOro mopsiyika (reoMopdorornueckne, KIMMaTHYeCKue U THAPOTeOIOTHYECKUe), BO3ACHCTBIE KOTOPBIX Ha
HCTIONB30BAHME PECYPCOB MOKHO CBECTH K aHATMTHYECKHUM 3aBUCHMOCTSM. BimsiHue ocTanbHBIX (PaKTOPOB COMOCTABUMO € HUX
JeHCTBHEM B PaBHUHHBIX YCIIOBHSX.

B rpynmy BXOIHBIX AETEPMHHUPOBAHHBIX (PAKTOPOB BXOIAT CIACHYIOIIME MOKA3aTeIU: HOMEHKIIATYPA BBINOIHACMBIX
CTPOUTEIIBHO-MOHTAXKHBIX pa60T o nepuoaaM CTpOUTECIILCTBA, Ha6op THIIOB 6CTOHHI>IX H paCTBOPHBIX 3aBOJOB, MallllH,
MEXaHM3MOB, HHBEHTAPHBIX 3[aHUIl U COOPYKEHHH, CTPOUTENBHBIX MaTepHalIOB, KOHCTPYKUHH U 10Ty paOpHKaToB, CTEIEHb UX
COOTBETCTBHS BBIIOJHAEMBIM PaboTaM, 000payrBaeMOCTb OETOHHBIX M PACTBOPHBIX 3aBOJIOB, MEXaHHW3MOB, MHBEHTapHBIX
3[aHUI U COOpPYKEHHUH, onamyOoK, CPOKH CITy>KOBI, 3aTpaThl HA MX MOHTAX, IEMOHTaX, BOCCTAHOBJICHHE U T.JI.

Bennumbpl 3THX HOKa3aTenei JUIA CTpOI/ITeJ'ILHOf/i OpraHu3alu SBJIAIOTCSA ITOCTOSIHHBIMHU. prnna BBIXOJHBIX
BEPOATHOCTHBIX W ACTCPMHUHHPOBAHHBIX q)aKTOpOB ONpEaACIIICT: COCTaB 6€TOHHI)IX MU pPaCTBOPHBIX 3aBOAOB, MalllUH,
MEXaHU3MOB, WHBEHTapHBIX 3aHUH M COOPY)KEHUH, CTPOMUTENBHBIX MAaTepuajoB, KOHCTPYKIMH moiy(haOpHKaToB,
TIPUMEHUTENILHO K TOPHBIM paiiOHaM; ONTUMAIBbHBIN BApHAHT UX PACHPENETICHHS C UCIIONB30BaHUEM KaK Ha OTHOM CTPOUTEIBHON
IUIOIIA/IKe, TAK M HA MX COBOKYNHOCTM B Macmrtabe CTpPOMTENBHOW OpraHu3alyy; OOOCHOBAaHHYIO IIOCJIEIOBAaTEIbHOCTH
niepeba3upoBaHus PECYpcoB € OIHOM CTPOMTENBHOM IUIOIIAIKH Ha JPYTYIO; LEeJIeCOOOpasHble CPOKH TPAHCIIOPTHPOBAHM,
MOHTa@)Ka M JEMOHTa)Ka; BEIWYMHBI HAKOIUIEHUS PECypcoB, B 3aBUCUMOCTH OT MHTEHCHBHOCTH M3HOCA U OpPTraHU3aI[MOHHO-
TEXHOJIOTMYECKOM HaJIC’KHOCTU UX UCIIOJIb30BaHUS B TOPHBIX YCJIOBHAX.

Bwmecte ¢ TEM, Ha UBMCHCHUEC TMPOIAOJDKUTCIIBHOCTU BO3BCIACHUSA O6’I>GKTOB B TOPHBIX YCJIOBUAX BJIMACT TAKKE DAL
COCTABJLIIOIUX HMHBECTUIIMOHHOTO TIIPOIECcca, MPOLETYPHOTO, HWH)KEHEPHO-PACUETHOIO U IPOM3BOACTBEHHOIO IOPSJKA,
KOTOpBIE IOIPA3IEIIIOTCS, B CBOIO OUePeIb, Ha OTAENbHBIE TPYIIIEI aKTOpOB[S].

IIpouenypHsie.

1. Opeanuzayuonno -ynpaenenyeckue: HECOTJIACOBAHHOCTh YYaCTHHKOB CO3JAHMS IIPOEKTOB; COOM IIOCTaBOK
MaTepHUAJIbHO-TCXHUYCCKUX PECYPCOB TCXHOJIOTMYCCKOTO O60py£[OBaHI/Iﬂ; HEpAIIMOHAJIBHOC HCIIOJIB30BAHUEC TPYHOBBIX
(BHYTpPHUCMEHHBIE MPOCTOM, HEMPOWU3BOJICTBCHHBIC 3aTPAaThl), TEXHMYECKHX W MAaTEpHAIILHBIX PECYPCOB; HECOOIOICHHE
Hopsiika pa3pabOTKH, COITIACOBAaHUS W YTBEPXKACHHUS JOKYMEHTOB; HAPYIICHHUS B BHIOOPE IUIOMIAIKH MO CTPOUTEIBCTBO U
riepenade o0bekTa (JacT 00beKTa) CyOOaPSAHBIM OPTaHU3AIIHSIM.

2. [IpoyedypHo- ucnornumensbcKue: HeIPaBIIBHOE 0(hopMIICHHE 31aHHI Ha TIPOSKTUPOBAHKE, 3a1aHui Ha pa3pabotky [P u
IIp.; HECBOEBPEMEHHAs! KOPPEKTUPOBKA TOKYMEHTOB; Ilepeiada JOKYMEHTAIMH He B IIOJTHOM 00beMe; HENPHOBITHE MPEICTaBUTENCH
cimy>x0 Hajzopa.

3. Oxonomuueckue: 3aJepXKKa OTKPBHITHSL M HEpaBHOMEpHOE (DHHAHCHPOBAHWE, HEMPABIIBHOC BBIICICHHC JIMMHTOB M
(OHIIOB; HETPAaBUJIGHOE OMPEICICHUE JOTOBOPHBIX IICH;, HEBBINONHCHHE JOTOBOPHBIX OOS3aTENbCTB, HECBOCBPEMEHHOCTH
3aKJTIOUEHHS IOTOBOPOB; HAPYIICHHS B OOPMIICHHH 3aKa30B, 3asBOK U JIP.

Hmnorcenepno- pacuemnbie.

1.Ilpoekmuo-  KOHCMPYKMOpPCKue: HU3KOE KaueCTBO IPOCKTHBIX PEIICHHH- TEXHOJOIMYECKUX, OOBEMHO-
TUTAaHUPOBOYHBIX, KOHCTPYKTHBHBIX.

2.0peanu3ayuonHo-mexHuyeckue:  HApYIICHHE  HOPM  MPOAOJDKUTENIBHOCTH  CTPOHTENBCTBA,  OTCYTCTBHE
MIPEEMCTBEHHOCTH pEIICHHH; HEPalOHAIBHOE paclpelelieHHe BO BPEMEHH TPYIOBBIX MaTepPUATbHO-TEXHUYESCKUX
pecypcoB; HEOOOCHOBAaHHOCTh CPOKOB, HOMEHKIATyphl W OOBEMOB IIOATOTOBUTENBHBIX paboT, pa3o0ILEeHHOCTh
MIPOCKTHPYEMBIX MPOLIECCOB TPOU3BOJICTBA paboT; HEPAIIMOHAILHOE pacnpeiesicHne 00beMOB padoT 1Mo 0OBEKTaM U ToJ1aM
CTPOMTENHCTBA; MPHOIKEHHBIH pacyeT mapaMeTpoB MPOU3BOACTBA paboT.

Ilpouszeoocmeennvie.

1.06wennowadounvle: OTCYTCTBUE CHUCTEMHOCTH B OCBOCHUM CTPOUTENBHBIX IUIOIIAIOK; pa3/ielIbHOE BO3BEICHHE
MOJ3EMHBIX YacTel 3AaHUH M COOPY)KCHHIl M WHXEHEPHBIX KOMMYHHKAIM; pa3lelibHas MPOKIaTKa HHKCHEPHBIX
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KOMMYHHKAIHiA; OONBIION 00beM BPEMEHHBIX HHXCHEPHBIX M TPAHCIIOPTHBIX KOMMYHHKALIMM, 3MaHUN M COOpPYKCHHUH;
HapyIICHUE OYePEIHOCTH BBHINOJIHEHUS PabOT; BHINOJHEHHE B INEPBYIO Ouepellb MATEPHANIOEMKHX paboT; OmMOKH B
NPUBS3KE MOHTXHBIX M CKJIAJCKHX IUIOMIAZOK; BBICOKAs TPYJOEMKOCTh padOT; HM3KMH YPOBEHb CaHUTApHO-OBITOBOTO
00CITyKMBaHUS PaOOTAIONIUX.

2. Obvexmmuble: HEOATOTOBICHHOCTh ()POHTA PAOOT TeHNOAPSIHON OpraHu3anneil; HECBOEBPEMEHHOE BEHIIIOIHEHUE
paboT CcyOmONpPSAHBIMH OPTaHU3ALMSIMH; OTCYTCTBHE COBMEHICHHS MOATOTOBHTEIBHOTO M OCHOBHOTO IEPHOJOB
CTPOMTENHCTBA; NEPEHOC Hayajla OCHOBHOTO IIEpHOJa CTPOUTENHCTBA Ha OoJee MO3IHHUN CPOK; 3HAUNTENLHBIA yIeTbHBIH
BEC PYYHOTO TPy[Ja; HECOOTBETCTBHE UHCICHHO-KBATH(UKALMOHHOTO COCTaBa pabOYHNX M COCTaBa CTPOUTEIHHOH TEXHUKU
CTPYKType paboT; BBIXOABI CTPOUTEIBHON TEXHHKH U3 CTpOs; cilaboe B3auMOAEHCTBHE TPYHOBBIX PECYpPCOB; OOJNBIION
00beM padoT B roj] BBOJIa 00BEKTOB B 3KCILIyaTallul0; HECOOTBETCTBUE (PaKTUUECKOTO PUTMA CTPOUTENLCTBA PACUETHOMY.

IIpouecc QopMupoBaHus panUOHATBHOM CTPYKTYPbl HHBECTHULIMOHHOIO IIpollecca B TOPHBIX YCIOBUSX,
obecrieunBaronIell Ha BBIXOJE PE3KOE COKpAaIleHHE IPOJODKUTEIBHOCTH CO3/aHMS OOBEKTOB, IIPEACTAaBISIET COOOi
COCMHEHNE ONTHMHU3MPOBAHHBIX DJJEMEHTOB B eIMHOE IleJoe, BKIIOYAIOMAas WX HWHTETPAlrIo, CYMMHpPOBaHHE,
KOMOWHHMPOBAHHE W IPUBOJUTCS B TPU MPOLIEAYPEIL.

Ilepsas npoyedypa BKIIOYaeT BBHIOOP 3JIEMEHTOB HOBOH CTPYKTyphl Ha OCHOBE IEPEIOBOTO  OIBITA
IIPOEKTUPOBAHUS U CTPOUTEIHCTBA OOBEKTOB U OLIEHOK SKCIEPTOB.

Bmopas npoyedypa cOCTOUT B YyCTaHOBJICHUM B3aUMOCBS3€H MEXIy 3JIeMEHTaMU HOBOH CTPYKTYphl Ha OCHOBE
OLIEHOK HH(OPMALIMOHHBIX COOOLIEHUH.

B mavane npouenypbl GopMHpYETCsS TOTOJOTHs CBsi3ell (PEKYpCHBHBIX, CHHEPTHUYECKUX, [IMKINIECKHX) MEXKITY
DJIEMEHTAMH CTPYKTYPHI I10 BCEMY MHBECTULIMOHHOMY IIPOLIECCY .

Tpemvsa npoyedypa HENOCPENCTBEHHO (GOpMUPYET palMOHAIbHYIO CTPYKTYpY HHBECTHUIIMOHHOTO IIpollecca Ha
OCHOBE PE3yJIbTaTOB aHAINU3a MH(POPMALMOHHOIO COJEPKAHUs IEMEHTOB. B utore pazpaboraHa panuoHaabHas CTPYKTypa
MHBECTUIIMOHHOTO IPOLIECCa 3HAUUTENBHO YIPOCTUBIIASL COCTaB U B3aUMOJICHCTBHUE €I0 3JIEMEHTOB [4].

BBIBO/IbI
1. BrimonHeHa cucremarusanysi (pakTopoB, BIHSIOMIMX HA NPOJODKHUTEIBHOCTh MHBECTHLHOHHOTO Ipolecca, ¢
YYETOM JIeCTaOWIIM3UPYIOIIEr0 BIMSHUS HAa TPOLECCHl CTPOUTEIBCTBA IPHPOAHO-KIMMATUYECKUX YCIOBHUM
TOPHBIX PaiiOHOB.
2. [laHBI OCHOBHBIE HalpaBJIeHHU (OPMHUPOBAHUS CTPYKTYPH HHBECTUIIMOHHOTO TIpOIiecca.
3. PaspabotaHHa panuoOHaJbHas CTPYKTypHas MOJeENb, OO0ECIIeUMBAOIIas COKpAIeHHe MPOJODKATEIbHOCTH
CO3/IaHUs MPEATIPHUATHIN, 3TaHUN U COOPYKESHUH.

LEGLUSPL MUSUTLLEMNRU LB NPUUSHL @NLOCLERUSLENP GrYufuUStINke38UL
9.0 U111, ¢NCONULENE ZUUTYU RNRUL
Q. Pupuybjjub, 1.1, Orkjuhy
Upguipup wlnwluml huduyuwpud,
Unuljuyh wEknwlwi phhwpupulul huduyuwpul

Puwituyjh  punkp. ubpppoudughtt gqopdpupwg, phwljhdwjwlut gopdnbubp, Epjwpuunbmpjut  tnpdbp,
oyymhlvhqugwé Ebdktntbp, pudnplwughnt pnjuinulnipmnit, juquulibpyswunbjpuninghwljwt hniuw-
1hnipnil, wwowpubp, pugpunid:

uuvonNenNkU

uuuwpjws bt ukpgpmudwghtt gnpdplpwgh tpupuunbnipjut Jpuw wqnnn gnpdnuubph hwdw-
Jupgnudp: Spjws Eu hhdbwlwb nminhubpp dbntwpynipniiubph, skuptph b Junnygubkph unbnsdwi
ukpppnidughtt gnpépupwgh Epjupunbnipjut jpdwndwt hwdwp: Upuldus b ukpgpnudwiht gnpdpupugh
nuighntiw] hwdwlupgp, nptt wywhnynid | LEdktnubph juquh b thnowqpbgnipjut gupgbgnudp:
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SISTEMATIZATION OF FACTORS INFLUENCING THE LENGTH OF THE INVESTMENT
PROCESS IN MOUNTAINOUS CONDITIONS
R.G. Israelyan, P.P. Oleynik
Artsakh State University
Moscow State University of Engineering

Keywords: investment process, natural-climatic factors, longevity norms, optimized elements, informational content,
organizational-technological reliability, resources, distribution

SUMMARY

The systematization of factors influencing the length of the investment process is done. The main trends securing
the duration reduction of the investment process for the foundation of enterprises, buildings and structures are described.
The rational system of the investment process is developed that ensures the simplification of elements’ composition and
interactions.
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ALUYUNULUSEL $NUY TUZUANOUUL BY UNUUUSYUTL OCBLUUYUL YUTSh
YorLNhOoNkE3NELE

U.L. @phgnpjut, £.U. Ennjut
SQwpunupuy bnnipyul b phiiupupnippul Zuywuunmulh wgquyhl huduyuwpul

Puitujh punkp. hwdwwnhpnipniy, puquuptulupwi okup, ptwldntn, punhwinip hwdwwntn
ubthuljwunipni

Ukphuyugywé ki phliupupulul phwquiyunh opkhunppulul JEpnidnijpiniip, Apdiwlul
hwlwunyemibhkpp b jpinhpbkpp: Zpunnuy whhpudbwnniyent i F pupdly ubhulubunnkpbph b diniu
[ngupg  Gupwgupdwl GugdulEpgngpm bbkph plpkph hunmulbgnudp b Jkpudbwlbpynudp:
FPuquuphwfupwi pkipkph panhwinip oqunugnpdwl nmupwdphbph pwhwgnpduwl I yuwhwywin/ub
plhuwquijuinnid p huywn ki EGEy up pupp pnipe flinhplkp b plpugnidiakp, npnip wpnh i dpis opu: Zhdwmlua
wwwndwnhbpp Juwws ki npnpunp plph opkhugnulwi nupwunp hkw:
FPuquuphwlwpwi pkipkph pinhwinip pudbbdwu hwlnhuwgnn gnyph wppniukn
JuquulEpudul hwdwp wihpudbown F jhpunky phulupwiuyghl punupuluwbnipiul quinuquil
Jupnigulpupglp, hswhupp ko ppujulut Gopdbph vwhdwbndp, phalupubughl nngEpanfejakph,
ulthwlhwbwnkpkph palhbpulgnipmntGbabph vnkndénidp, hiswku hwl phwulhsilph ppuqkiyuénipnui
wwwhnynidp ' pupdpughling bpubg dwulimlgnipul wunpdwinp:

1990-wljwbutph ulqphtt Zwywunwinid nknh mubkgws puwlwpwiughtt pupbthnjunidutnh wpyniupnid
Epyph mmwpwspnid qudnn gpbpt pnnp puquupbwuput oktuptpp b ohtinipmitubpp  dwubwynpykght
htunlywy ulgpnilipny. phwlwpwbibkpp npyhu dwubwynp ukthwliwinipmb, huly pkupkph plnhwing
oquugnpsiwli nwpwspbpp npubku pinhwinip hwdwnty ubhwuinpnt: Uwluyb puqlupbuljupui
okiptinh punhwunip oqunugnpddwts nwpwsputinh swhwgnpsdwt b wuwhywidwb gnpépupwugnid h huyn ku
Yty vh pwpp juunhputp b phpugnidutp, npnup wpnh G dhs opu:

Unlw Juunhpubpp pt jupudupdwi b ph’ swhwgnpstdwl whuwblymbbbphg Jupkih b pudwiby kplyn
ludph  htunhunnmighniw b $hqhjului: Paunhinmghniuy hhdbwinhpibpt ko opkugpuljui nuownh
npnowlh wijuinwpnipniip, puquuptuuput ptudnunh ywhywidwt b wpphujwiugdwt nuqiuqu-
poipjut puguluynipinitp, Junwdupdwt dwpdhububph jujugdwt gudp dwluppuljp: dhqhfulub
hhdtwpinhputphtt o guudnd pbupkph Gupwujurnigusputnh quupwup Jhdwljp, mkuthjuljwut Jhdulh
dwuht nkntjunynipjub puguljuynipiniup:

Zujuunnwinid puquuptujuput ptwlbh okupbph punhwinip ubthwwinipnit hwinghuwgnn gnipp
Jupu]upiwi opkunpuljul Jupquujnpnidt hpuljuiugymd E kpynt hhdtwlwi opkupubpny, wji £ 22
opkupp «Puquuptwuput puwybth otuph Jurwdupdwt dwuht» (07.05.2002p.) b 22 opkupp «Zwudwinh-
pupjut dwuht» (07.05.2002p.), huswbu bwb wju nppup Jepupbpuy 22 pwnupwughwlwb opkuugppny
(wyunthtwnli' 22 LO) uvwhdwi]ws Uh pwpp npnyputpny:

Ujuyhuny «Puquupbwjuput ptwlkh okuph jurudupdwt dwuht» 22 opkpp (2002p.), Jupquynpnud £
puqUupbwluput okupkph punhwinip pwdtuyhtt ubthwlwinipniih hwiinhuwgnn gnyph junwjupdwb
hwpwpbpmpniuttpp, Jurwjupdwt jupgp, junwdupdwb dbtpp, okuph Juwpwdupdwt dwpdhtubph
hpwquwunipniuubpp, npuig juquuynpdwi, gnpéntubnipjul, gnpéniitnipjub nunuptkgdwt Jupgp, hisytu
twl nppwtg thnpphwpwpbpnipoitiipp whknwljut b wkquliwt htptwjwrwupdwt dwpdhtbbph o
Juquultpynipjnitubiph  hbwn: Uju  opkupny ubpunidytghtt jhwgqnpugpuyhtt b hwjuwunwpdwgpugh
jurwduphsutp  hwulugnipmiuubpp, npybu hwdwnhpmpjuip  gniquhbier junwjupdwt  dwpduh
wypuipubp [1]:
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«<udwnhpnipjutt dwupt» 22 opkupp (2002p.), uwwhdwind b pwqUuwptwjupub phwlbtih okupkpp
juwrwuphs hwinhuwgnny hwdwnhpnipjut hppwduiut Jjupquyhdwlp, hwdwnhpmpjut unbnsdwul,
gnpéniubinipjul, Jepuuquitpydwt b jmswpdwd jupgp, hsybu twb tpw hojphwpwpbpnipniaubpp
whunwjuwt b wnkquiwt hiptwujunwjupduwt Jwpdhttiph nt juqduwibpynipniautph htn: dbipehtu
hwdwpytiny Ywrwdwpnipjut 2007p.-h hwdwywwwupjwt npopdwdp [2], Yngdws tp Junwdupbnt
puqUupbwlupub okuptpnid puinhwinip ubthwlwinipmnit hwinhuwgnn gqnypp:
1990—wjmtt  pywlubtph ulqpht pbpwgnn puwldntnh uvbthwlwbwounphnudp  wwhwbgnmd tp
opklunpulul tnp uonh unbknsnd: Uhowqquyhti ihpunnt juquulbpynpymiabbph, dwubudnpuegbu
UUU U4 b Mippwil htunnhnninh wewlgnipjudp punniugtg hwdwnhpnipiniuubph dwuht opkiunpnipyni,
npt wpwelnpnynd tp wdbkphljub Unpbkiny: Unwehtt hwdwwnhpnipnibibpt wpnkt hhduwnpygty thu 1995p.—-
htt' wpujwpmpyut npnotwdp: 1996p.~htt inp opkiiph hpuwywpwlnilhg htnn phnghniy dhish 1998p.—p
hwonpntg hwdwwnhpnipnitubph hhdbwfwt juquuynpnidp: 2002p.—hg h Jtp unp hwdwwnhpnipmnibuubp
gptipt sk Juquuynpdb;: Lkpluynidu  pwnupuyhtt hwdwjupubpnid  puqUuwptuupub  okuptph
Unwnnwynpuybu kplnt tppnpnp jurwdupynid | pinhwinip wndwdp Unn 700 hwdwwnhpnipyniutph Ynnuhg,
huy UkYy kppopyp mbqujut hiptwuwew]updwl dwpdhibbph: Zwjuunwih 48 punqupughtt hwdwipikphg
3l-nid hwdwwnhpnipnitubp puinhwbpuybu skt unbnddt;: Gnpénn hwdwwnhpmpnibibph ks dwup
guuynud L p. Gphwind [3]: Zwdwnhpmpiniubtph dwuhtt tnp opliph wyywhnytg hwdwwnhpnipiniuutph
Judwnp gpuignuip b uwhdwibg hwdwnhpmput juquultpymdp npybu phwljwpubuhlt junw-
Jupiut judwynp wwppbpul: Ftwuwpwbuhtt jupwjupdwi by ubthwlwtwnbptiph widhpwlwb
tbpluwjugnigsnipniip wywhnbnt hwdwp wya hknbnd bp «abpplihg—Jtpls ulqpibipht. 1 pkphti’ 1
hwdwnhpmpni: Uqpiwlul dnugpmpmibi bp' juqiudnply ukhuuiwnbpbph thpljujugnigsmpintl,
npp Jupwdupdwi b wwhywidwt bhwdwp wuydwbwgpuyhtt hwpwpbpnipmnittip . junbnsh
Swnwynipnibtbph  dwwnwluwpwpubph hbn: Ugwuwpldwt whwpynibudbnnipemniop . pugunpynud  Ep
Juwnwyuwpynn phwldnunh swhwquig thnpp Swquwny: Niuwnh, 1998p.—ht opkupp jpuurwlytg b npuiny
htnwqunmd poyjuwnpytg vh pwh skuptnhg punjugus hwdwnhpnipnibitinh juqdnudp:
Puquuptwuljupub okupkph junujupdwb b vyguuwpiut npnpund wnwdl] wupq gunlbp vnwbwnt
hwdwp ubpyuwywgubup Upwquwénumih dwpgh p. Uswnupwh Shgnui UkS hnpngh N20 hwughnid qunugng
puquuptwljupub okupnid hppwjutugyws hkbnwgnunipjut wpyniupubpp (wnniuwl):
bapnpiluighugh bplnlpmh wnpmiplkpp.

*  puqUuptulupub okuph puwlhsutpp,
*  punupuybunwpui,

*  wownwpul hwdwjupnid gnpénn juquulbpynipniuiutp (pkuptkpp vyuwuwpynn hwdwnhpnipnibbp,
£ gutg).
Unjniuwly
Shgpuis UkS, N20 puqumphwmuwpumh pluul ki h oEbph dijwpughpp b wpupdwbbEpp

N CThuph ujwpwughpp Shqput Uks, N20
1 | Ckiph pinhwinip dwlkpkup 1934 pu/

2 | Phuwlupwbhkph puinulp 28 pu. — 1789p/

3 | Ukthwlwi phwlupubibph puinulp 28 pu. - 1789 pu

4 | Laphwinip oquuugnpduwl inwpwdplbpn 423 pu/

5 | Unwnplph pululp (wunpdwbujwminul) 3 Uniwnp - 145 pu/

6 | Ulnigh dwlkpkup 278 pu

7 | Swapph dwlkpkup 395 pu/

8 | Uy nnwpwdpikp -

Zhnwgnunipjutt hwdwp punuwpuybnwpuith wewlgnipjudp punpjus puquuphwluput  phwlkh
otiiphg Shqpwt UkS thnnngh N20 otuph puwyhsubtpp 2013 p. ognuuinu wduhg, dbwynplk] b gpuugl; Lu
hwdwwnhpnipnil: Vkpw wyuhht toju okuph uyyuuwplynid b jurwupynid hpujutwgynid k «Quipu wth»
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hwdwwnhpnipjwtt  Ynnuhg: Zhmwqnuinipjwt  wpyynibpubpp wdthnthbnyg wwpq nupduy, np  okuph
jurwdupdwt dwpdhtt punplnt dudwiwl puquuptwljuput ptwlh okuph phwwpububph ubthw-
Jubwwnbpbphtt skt winkjugpl] «Puquuptuuput phwllih obuph junwupdwb dwupby 22 opkupny
vwhdwiws pughwinip  pwdbwhtt vbthwjwimpuit  Jupwjupdwt  dwpduh  dutph  Jwuhl: Cun
htunwqnuuus okiph hwpgqué puwyhsubph, hpkug skt pugwwnpt) okupkph Jurwjupdwt dbwswihbph
dwuht, nipquih wpwowpllky i uwnmbnsl] hwdwwhpnipmit b hpkug okuph plhwlhsubpny dwnukh
hwiwnhpmpjut Uk, nph hwdwp whwnp t hpkig hudwdwjinpnibp nwb’ wnnpugpim] gmgulnd hpkig
widut ghdwg: Zwpgdwt wywwuwupwibphg Yupbih B bqpuljugul), np phwlhsubpp swuhpwybnbng
opkupubpp, b opkupny twhwwmbujws puquupbwlupui ptwlbh skuph Jupwdupdwi dubkpph dwuhb
wjuqugnyt nbnkjunynipmnit snitktune jud sunwbwnt yuwndwnny skht jupnn hupunipnyt pinply
Junwjwpdwb dupduh ppkug btwhpbnpws dbp:

Upmyniupubph qpubhljuljutt wpunljkphg tpunmd kE, np Shqputt Uks thnnngh N20 puwlbkh okuph
hwpgusutph dhuyt 10%-u b dwunp puquuptwluput phwlbh okuph vyuwuwpdwi b junwupdwh
Awswihbphly, huly 71%-p gwbynipnit b hwynil) Swinpwiwnt 22 opkipny vwhdwiws vywuwpdui b
Jupwjupiwi dbwswihtph htwn: Thuph vywuwplnidhg b junwdwpnidhg gnh ko dhuayt’ 14%- p:

Uwnnpl ubpuyugyus i pun skuph hwpgusubph wquwwnwuhwibph gpudbhljuljuts wuwnltpp (Wup):

U m0y

Stpyul Ep StqulEpRkp  QahEp2Ep sElph  Ygulilubuwgh p, np
uajuuwpljful & 2klpp nilsh lwpwduwpnidhg 2Ep pLlipp
huwpwupduh fywpurduphs wuwplbp &
dluusguiplpy jusourgupyép

‘Uwp: Shgputt Uksh N20 okiph hupgdusttph whnkjugjusdnipniup
UY-h dhwmguthtphg

Unwowplynn htwpwynp b wmithpwdbown Snnmipniubbp:

ZEnmwgnuinipjul wpyniipmd wupq gupduwy pkuph ptwfhsubph hpuqbidugdnipjut jupbnpnipniip:
Uthpwdbown £ hpuqtlty phwlhsubphb.

*  puqupbwupub phwlbih okupp Jupquynpnn 22 opkupukphb,
*  puqUuptufupub ptwlkh okuph pinhwinip ubthwuwinipnit hwinhuwgnn qnypht b tpu
tjuwndwdp, pwlsh hpwyniupubpht b yupunujuiimpiniutbphb,
= ZZopkupny vwhdwiws puquuptwlupui ptwltih okuph junwjupdwi dbhwswthbphl,
*  puquubwljupub ptulbh okuph vyuuwpdwb b junwdupdwb gnpsphipwugubpht:
zupl L gk, np Jtpohtt wiwu wwphubph phpwgpnid  ptwlwpwbtughtt $nunh pwhwgnpsdwui b
uyuuwpdwb opkunpujw puonmd wpwewgty ku jnipe jmunhpubp b hwljwunipniuttp, npnug hhdtwlw
wuwndwnubpp juwyyuws i wyu ninpunh phph opkiugpuljut puownh htwn:
Ujn wnwyb] bwljut fuunhpubpt b
¢ (hwgnpnipniutbph vwhdwtuquundwi wthunwlnipmniap:
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«Puquuptwljupui okiph junwdupdwt dwuh» 22 opkupnid (pnjnp) ukthwljwtwnbtptph dnnnyp vwhdwb-
Jws k npybtu punhwinip pwdtughtt ubkthujubinipyut jurwdupdwb pupdpugny dwupdht [4]: (Uhbspln
«<udwnhpnipjutt dwuhty 22 opkupp [5] npuytu hwdwwnhpmpjut junwjwpdwt pupdpugny dwpdh
uvwhdwind L bhwdwunhpnipjut winuwdubph pughwinip dnnndp (oputn ponp ubthwwbwnbpbph
dwutimlygnipiniup wwpwwnhp sk),

e puphwinip puwdiwghtt ubkthwljuinipmnit hwinhuwgnny nuwpwsph swhwgnpsdwp b Wuwhywiudwip

JbEpupbpnn juiuntwlwupgbph b ubthwljwbwnbpbiph yupunwynpnipmitibph wthunwynipemnip:

Zuyuunwunid puqUuptwupwi otuptphg ownbkph pwpwpdus wkuph hwdwp phplu yuwnwuppwbwnnt |
«Puquupbwljuput okiph junwqupdwh dwuht» 2Z opkupp, pwtth np wjtt pny; E wnwjhu wpwbg dniu
ubthwluiwwnbpbph hwdwdwjunipjut dhwthnpndubp juwnwpl) punphwinip pudtughtt ubkthwlwinipemnia
hwbnhuwgnn wwpwspibpmyu U jupnyghtpnid [6): Cun kplmygpht’ htbg vw b hwinhuwbinid b opw-
Uninptphtt hwpnn mwpwspubph b okupkph wpunwphtt hwppupwiph pwpwpdwt hwdwpwlh hwunhwynn
ntwpbph wungwnp,

¢ wwwndwdhgngubnh whwpynitwyknnpniup:

Lnipg wuwndwihgngbphg ujubiuynt wohp sniuk o'y phwwpubibph ukhwujwiunbpbpp qwhywidwb
J&wpibtphg untuwthkng, n's ) hwdwnhpmpyub nhju]upmpmip’ hp gupunujuimppibibph junwopdui
hupgnud phpubwnt ghwypnud: «PFuquuptwuput pkuph junwjupdwt dwuhty 22 opkupp wuwhwywbdwh
Jdupnidubphg funtuwthbint wupuqunud  bwpwnbund b opputwqubddwt npnpwlh pupwuguljupg (7],
vwluyl npu Aiwkpynudp Jupstu ph pugwlubhi pogy b huly jhpuendp’ whihwjnnpk phph,

¢ hwdwunhpmpiniubph wohwwnmwupubph phpugnudubkpp:

Cuwn 2004p.~hl whghugpus hupgdwi wfjujiph” hudwnhpnipnibitph 15%-p pighwipugbu sh gnpsnid
b Jfwpubp sh qubdnid: 20%-p Jdwpubptt wnhynptt quudnd t, juquuibpynd E dnpndutp b npw-
dunpnud sSwnwympiniuttph juyt oppwtwly, hul dbwgus hwdwwmhpnipmnibubpp npudwnpnid B wwppkp
nbkuwlh Swnwympiniuukp (8],

¢ ubthwlwbwwnbpbph tkpgpuyqubdnipiut yulwup:

Utthwjwbwwnbpbipp hwdwp wnbnuly st hpkug hpwyniupubphg b ywwupuwynpnipniuubphg, husybu
Jyuynud £ Juunwpws htnwgnuinipniup: Ubkthwwbwnbpbiph b ptwjupwbuwihtt junwjuwphsutph dhol
puguljuynny juwyb wowy b phpnud ydwupdu wpuwnwynp opowiy, puth np phwlhsubipp Jdwpnidubkp sk
Junupnid jupwjwuphsiiph hwinby Junwhnput b yuhywidwi wpuunwipbtph nkuwbt)h dwpdiuo-
Unpuut puguljuynipjul yuwndwnny, hu wwhywidut wytwwnwbpubpp skt hpujubwgynid, npnyhbtnh
npuig hudwp twpmnbugws Jdupubpp sk hwjupynud [9],

e ubthwlwtwwnbpbph yupunuwynpnipnibubph wthunwlniemniop:

2z Junwywpnipjut 2007p.—h 1161-U npnonudp vwthnmwpwlwt hhghkuwgh, tnpnquut wpjuwwnwpubph b
Junnygubph juniimpjut tuqugnyt tnpdbph, hyybu twb pughwinip oquuugnpddwt hwndustph
ubjudhl nhuljkiph phdwluydwit ninpjws nbkpbhjuljwt junwpbjugnpsnidubphtt wntsynn hwjuljunn
juwiuntwlupgbph dh pudwijup b Uwliuybt dSwjpuunhdwt phpbhtwbvuynpdut wuydwibbpnd  wju
Juwintwlupgtph dh undup dwup dunwd b oshpulwbwugws, wbqud wjtyhuh wlihuyn hwupgbpod,
hiswhuht £ dninph nolikph wnfuynipyniip,

e Junwjupdwb gusp wpynibwybnnipniin:

Lhugnpnipinibttiph vwhdwtuqundwt wthunwlnipjut hinbwipny, hwdwwnhpnipniuttpp undnpupwp
tnpp hpujwunmppnibibp mbkt b nwppipmpmit ukhwwbwnbptph: Uhtingt dudwbwl, hwnjwybu
thnpp hwdwwnhpmipiniuitiph twppwquhiubphtt dbqunpnud Bo wppwwnwtpught yupnwlwinipnibubph ny
wypndbuhnbiw) juunwpdwi dhe: Zudwnhpmpjut twjupwquhh wwownnhtt wthpwdion npuljuynpnidubpp
uwhdwbdws sk, b npu hwdwp nplk hwnni niunigdwt hwdwljwpg gnjnipjnit sniuh,

=  pmghnuynpnid:

Snipwpwiisjnip puquuptwluput okup opkupny wwpunuynp b pnigk mubkbw): Uwljuyt swhwuquig gusp
Jdupitp b wwhniunwihtt $ntp unbndbint wthbwphimpmoitt § wydfh B swhdwbwdhwlnid
hudwywnwupuwt pnigkh dbwynpnudp: dEpntjuh Ypu hhdudbny, htywybu twb hopdwugbntbph jupshph
hudwdwjtl' Zwjwunwih puqUupbwlupub pkipkph junw]uwplwb b ugpwuwpiub npnpuop jupguignpnn
opktunpuljwi nuont tujut thnthnjunipniubph b jpudowljdwt uphp nith:
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Zujuunwtth tkpjuhu ptwjupuwghtt $nunh quunpwpugynny yhdwlp ptwuybih okupiph junwupdwi b
uguuupluui swhwquig pbipp hwdwlupgh wpyniupt b Uju hwdwlupgh Juunwpbjugnpsdwut b
wpnitwybnnipyut pupdpugdwd hwdwp whup | hwoyh wetl] puquupbwjuput skuptph junwdupdw
b uyuwuwpydwt npppund  dbwdnpdws  dhowqquyhtt thnpdp, wy Epypubph hwennywsd ophtwlukpp:
Uthpwdbown £ twh puwlhsutiph pwhwgpgnudnipiniup b tbhpnidt wpynibwytn dnphh dowljdwb hwdwp:

Zuywunnwinid, b hwinjuybu p. Gphwunwd, Uh pupp ptuquunibp qupguinud ko nyunphy nikdwybpndy,
uwuyt  phwupwbughtt - dnunh junwjupdwt hwpgmd  npu wpubu sk Uju pwgquunh
Abntwpuunhpuljut  gnpéniubnipyut  qupqugdut tywwnwlny wthpwdton b Jupwbl] puwldnunh
Jupwjupiwi  Juquuibpympmnibibph  juyugnip wywhndtng  dpgulgnipmil, pwbh np  puquw-
puwluput okuptph punhwinmip pwdbwhtt dwu hwinhuwgnn gnyph wpynitwdbn juquulkpuynudp
hhdtwpinhp £ hwinhuwinmd phujupwbiughtt nppunid: dpu mesdwt hwdwp wihpwdbyn E Yhpunty
plwupubught  punupuljuimput  quiuqui  Ukjuwbhqdubp, hbswhuhp b hpudulwib  Gnpdbph
uvwhdwinudp, phwwpwbughtt Ynnybpwnpdubph, ubthwujwtwntptph pbkpuygnipnitubph vntndnudp b
wy] Uhgngupnidtibp: Puswbu twl whhpudton b wwyywhndt) phwlhsitph hpuqbjusnipymip pupdpugibng
uputg vwubwlgnipjut dujupgulp:

AHAJIA3 3BAKOHOJATEJIBHOM CUCTEMBbI B COEPE SKCILIYATALIMU U OBCAYKUBAHUSA

AKUJININHOI'O ®OHAA

A.JL I'puropsin, T.C. Erosin
Hayuonanenviil ynugepcumem apxumexmypul U cmpoumenbcmsea Apmenuu

KuroueBsle ciioBa: KOHAOMUHUYM, MHOTOKBAPTUPHBIC 31aHU, SKHJIUIIHBINA (I)OH,I[, 06]].(66 COBMECTHOC UMYIIIECTBO

AHHOTANUSA

[IpencraBieH aHanu3, OCHOBHBIE pa3HOIIACHS M MPOOIEMBI 3aKOHOAATEILHON CHCTEMBI B chepe IKCILTyaTalud 1
OOCITy)KUBaHHs JKIJIMIIHOTO (oHma. Bo3HHMKIAa CpouHas HEOOXOMUMOCTh B MepeoGOPMICHHM M YTOUYHEHHU POJIU
COOCTBEHHHUKOB, C OJTHOH CTOPOHBI, ¥ YIPABJIAIOMINX OpPraHu3alyii, ¢ Apyroil. B cdepe skcrumyaramy 1 coXxpaHeHus Tep-
pUTOpHil OOILIEro IMOJIb30BAHUS MHOTOKBAPTHPHBIX JIOMOB BBISIBHJICS PS/I CEPbE3HBIX MPOOJIEM M HEJ0YETOB, KOTOpHIC
OCTAIOTCSl AKTYAILHBIMH M 110 cel JeHb. OCHOBHBIC NMPUYHMHBI CBA3aHbI C HECOBEPIIEHCTBOM 3aKOHOAATENILHON CHCTEMBI
naHHoW cdepbl. st AdQexTHBHONH OpraHu3alMyd  HEJBIKMMOCTH, SIBJISIOLICHCS OOIIeH JOJEBOH YacThiO MHOTO-
KBapTHPHBIX IOMOB, HEOOXOIUMO MPUMEHSTh PA3INYHbIC MEXaHU3MbI KBAPTUPHOW MONUTUKH, TAKHE KaK: YCTAaHOBICHHE
pealbHBIX HOPM, CO3JIaHME KBAPTHUPHBIX KOOIEPATHBOB M OOBCIUHEHHH COOCTBEHHHMKOB, a TaKKe o0ecrieueHne
UH()OPMHUPOBAHHOCTH JKUIIBIOB, ITyTEM MOBBIILICHNS CTEIICHU UX y4acTHsl.

LEGAL FRAMEWORK ANALYSIS OF THE MANAGEMENT AND MAINTENANCE ISSUES OF THE
HOUSING STOCK IN ARMENIA

A.L. Grigoryan, T.S. Yeghoyan
National University of Architecture and Construction of Armenia

Keywords: condominium, multi-apartment building, housing stock, common ownership

SUMMARY

Basic legal analysis of the field as well as the main problems and contradictions are given. There is an urgent task
to clarify and reformulate the roles and liabilities of both tenants and management organizations.

A number of serious problems and failures have emerged and still exist for the management and maintenance of
the multi-apartment buildings’ sector. The main reasons are due to incomplete legal framework.

Various housing policy mechanisms have to be applied for the effective management and maintenance of the
common property in multi-apartment buildings such as the determination of legal norms, creation of housing cooperatives
or owner associations. Also raising the awareness of the residents of multi-apartment buildings is necessary to increase the
level of their participation.
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287 332.832.5
2U8UUSULNRU UUSPELE ALUTULULLENE UNUZNTUUL NP 46LLNRONRESNRL

U.L. Qphgnpyui, U.U. @phgnpjuis
Kwpnuwpuy bnnippul b phliupupnipul Zuyuumulh wgquyhl hwduyuwpul

Pwtuh pwnbkp. ptwlwpwbughtt onijw, phwlwpwbughtt wywhnynwd, ptwlwpwiwhtt Yuphp, dwwnskih
unghwjuljul ptwjupub

Ubkphuywgyws ki Zuywuwnwbh phwlwpwiughl pnifughl pinpny hpdbwlwl  jbnhpbbpp, ppubg
sl hinupun/np mpnnipinibbkpp: Chngdywé kb bl Zuymmnwind dunnsbph phulupubughll pnifugh
qupquguml dpunnidbbpp b uyn nigpoyeyudp wihpudbon hhnmwqu dhonguenidibpp: Uunsbih phhulupuwiughl
quphpp dEndln: hguumwlng JEpohln nwuphbbphl phulupwbuyhl opnpunnid ppululnagdly Ea dp pwpp
unghuywlwl phulupuiughl hwpnudbpinyeniabkp, npnlp hwpnunbuyws Lhl apunn gudp Ejwdnin nibbgng
plinwappbbph hwdwp: hunwplymd Eo dhowqquyhl juyl gonpSwénid nibkgnny dwupskip phwlupubughi
uUnpljhkp, npnbg wnkpuylwgnidp, huwpdh wnbliny Zuyunnnwbh  wnwbdiwhunngnipmibbbpp,  punjulub
wpyntwln (nidmd Jupnn Funwownlly Zuywunwbh phulupubughl onijuyh Gbplw jpbghpakphi:

Zuyuunwth ptwuwpuwbtiughtt nppnpunud welju dwnskih ptwupubibph wywhnddw juughpp: Qppuh
Uh owpp wuwwndwlwh qupqugnidutpp, husyhuhp ' ubthwwbwrunphndhg htnn opkgop Juwnpwpugnn
phwjupwiiughtt $nunp, Lhntughtt QMwpwpunh hwjudwpnmput (1980-wjwuttph Jtpe b 1990-wljwuttph
uljhqp) wpmyniupnid onipe 35104 thwhiuwnwlwiuubph tbkpqunpep Zwjwuwnwb, hswbu twb 1988p. wltphs
Epypwowpdh hkwnbwupny (onipe 17%-p ptwlmpjut hwdwp nupdwy ny whunwth) phujupubught dnunh
Junpnty Ypgunnidp hwighgpht Zujwunwith prwjuwpuwbughtt snijuynd qquijh ywhwbewplyh dvwdnpdwip [1]:
Umnwu Ynnuhg, dtpohtt 10 wwpmd ptwlupwbtbph shtwpwpnipjut puguydwt ounphhy Zwjwuwnwih,
dwubwnpuybu Bplwth whowpd gqnuyph ontjuynid weljuw b pwduiub dbs phuljupubtughtt wowewply:
Ujnnihwtigbpd, tipju phujupubtught wwhwbewnplyp sh jupnnuinid puupupty ontjuynid wnlju wnwewplp
htunlbjw) hhdtwlwh yuwndwnukpny.

e hhwynpkiuyht Juplph pupdp nnuwnpnypubpp b ywhwigynn juijuw]dwpubph yuthp,

e pk’ wnwetuwyht, pt’ tpypoppuyhtt onijuubpnid wpwewnplyny phwlwpubbkph onijuwjuwlut qubpp
dwmwnskih skt gubp b Uhoht Bjmunin niikgnn pvnwthpubpht:

e Zujuuwnwind thnpp b twl Jupdulujuut smfuwi: dwpdwlupynny dhwnpubtph ghpulohe dwup
puquupbwupub otuptph ptwlwpwutbpt G, npnup k) gphpt wdpnnonipjudp Yhunpniwgdus tu p.
Bphwtnud: niqujub phujujuyptpomud qupdwljuynn ptujupuittph qquih qulwu ju:

Puwjupuwbuyhtt npppunud  dwubtwghnwljut epnusnipniuibp ppujuwbugunng  juqdulbpynipjut
Juwnwpws Jhpnisnipniuubph wpyntuphg wthwyn k, np ppujupubiughtt wywhnddwi punhpt wdbih wpngh &
2z duipgbpnid b gyniquljut hwdwyupubpnid [2]: Uwubwynpuybu, junwpdby | Epnidnipintt Zpugnui, dhgh,
Uyupui b Upnnupul punupbbpnud (. 1):

Uwwngkih ptwupwbughtt juphpp dkndbime tyuwwnwlng Jbpehtt vh pwth wwphubph pupwugpnid
phwjupwiiughtt npnpunud Juiph B Ynsdtyp dh owpp unghwjulub phwljupwbuhtt twhwdbnumpniiikp
Zuyuunwtnid gnpdnn nnunp juquulkpynipmibattph, hyybu twb whnnipjut Yondhg [3]:

Upnyhuhtitbphg  Eht  2005-2008ppe.-ht TYkjguphuyh  qupqugiui b hwdwgnpbulgnipput
gnpswumpjut (SDC) Ynnuhg Umniuhph dwpqh @nphu punupnid b Gphwth Lwbwpln-Qbjpnit Jupswljul
opowinid hpwljwbwgpwé kpynt thnpduwlub spwgbpp [3]: Fpwtp Ynsdws thu phwljupuittpny wywhnybno
wykjh pwlt nipuntt Juphpwynp punwbhpubph’ hpdtwjwind thwppunnwlubibph, npntg pdmd Juyh
dhuytiwly Stpkp, vhuyuwl sunnubp b wy wboplwt puwnwuhpubp: Uuluyt SDC-h twhiwghst niubkp hunwly
hnudwihwnwp nuynuénipyniu:
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8 7pugqyun
B Usnupuml
Odknh

O Unpmpmi

Uy 1. Zpugnuel, Upumupwly, YEnh b Ugpuipuwh punupbiph
phwlwpwiughl wwywhnyuwh uphp n1bkgng phuwbjpakph phip

Unghwjuljub ptujupuwbuhtt wywhnddwt wy) Spugpkp Eu hpujutwgyl] UTY-h hwhunwljubtbph
gpuubkiyuljh (UNHCR) Ynnuhg Updwyphph dwpgh Fwppupl b Ununwgph dupgh Luuwju hwdwyupubpnud: Uju
Spugpbpp tnyuybu mynyws Eht hwppunwububph prwwpwbught juphpubpp puupupbni, nponp Ypyht
nuuynud ki hnidwthnwp ptwjupwbwght Spwugpbph owppht:

2010p. Zwjwuthwibh YJurwdupnipniip twpwdbntitg Uwpwihlh unghwjwlui  phufwpubwgh
Jtunpnuh unbndnudp [4]: Quuyws Jtpnhhojuwy  hpwlwtwgwd Spwgptph’ oyt wyn  JLpnisnipui
wpmniupubphg wupqg E qunund, np ptwupubiughtt wmyuwhndudwb juphpp mupbgunwuph dkdwunud E (. 2):

800

700
600 /
500 /.

/ =—r=—>nuqnul
300 Thnh

200 ~ g wnuth

100

0 T T T T T
2006 2007 2008 2009 2010 2011 2012 2013

Ul 2. Zpugpui, Upunnwpwl, dkph b Uywpwh punupbbph phuwlwupwiugha
wwwhnyuwi juphp makgnn plunwahphlph pijp ghinudplwé pun nuphbéph

Ujn dpugpbpt wnwghtt wbhqud Zwjwuwnwinid kphwt pipkghtt unghwjuljut ppwjwpwtutph dngbjubpp,
uwuytt gpwitp twppwnbtuws tht wdktwugwsp Ejudnin niutlignn punwbthpubph hwdwp b skhtt wnwewplnid
unghwjuljul Jupdujujuiub vjubdwibp b, hyybu tpinud £ hbnwgnunmpniiitphg, skht dbnunud vdjuy
nnpunid unbndjwsd hpughdwlp: ZZ2-nmud gudp b dhohtt Ejwdnun niitignn puwnwuhpubph phwlupwbwgh
wuwhwiowplyh pwjwpupnidp httwpuwynp £ unghwjuut b dwwnghh ptwjwpwbughtt $ninh dbwdnpdut
dhongny: Uwluyt wjunkn bu welw b junspipnunibp, dwubwynpuybu hwdwywunwujpwt opkunpuljut
nuownh puguluynipiniup:

Ubtjwpwugnithg h dbp pwquuphy opkupukp b Jwbnuwlupgkp pupgnitglght Junwdupbno
puwjupwtughtt nnpup b phwjupuwbtughtt hwpwpbpmpniuitpp: Unnpl tbpujugdus tu ptwljupubught
nnpunpt wowykjuybu websynn optunpuljut winbpp.

1. zZ punupughwlwb opkuughpp (wpwtwluihg thnthnjunipnibubp’ juwyws phwlupubughtt $nugh b
wlipwipd gnijph htiwn, 2005p. unjtdpkp),

2. ZZ hnnujht opkiughpp (unp judpwgqpnipjudp 2001w.-hi, thnthnpunipiniuttp 2010p.),

3. «wdwunppnipniutbph dwuhs 22 opkup (2002p.),
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4. Qnyph tjuundwdp hpuniuputph gputgdwt dwuht opkip (1999p.),
5. «Sknului huptwjwpwjupdwy dupdhuubph dwuhb» 22 opkup (punniugt) k 1996p., hnthnjunipini’ 2002p.),
6. «Puquuptwlupui okuptph junwjupdw dwuh» 22 opkup (2002p.) b wyb:

Ujunthwuntpd, dbpnugpuy  opkunpuluwb  wlunbpp skt wuwpnitwlnd  unghwjuui b dwwnghih
puwjupwiuwghtt nnpup  Jupquynpnn  gpoypubp: 22 jupwujupnipjut Yondhg  pugmudl; Ba onpnp
Eupwoptiiunpujut wnbp' npdws phwupwbughtt jpughpubph  nsdwbp, vwuyit dhuyt wpwbdh
pPhpwpwghtt fudpbph hwdwp (hwpunwljututp, Gphnwuwnpy pnwihpubp, dwbiunttphg oppuwttwjupunitp b
wyin):

2009-2010pp. 22 wojuwwnwiph b unghwjulwb hwupgkph twhwpupnipyut §ondhg dpwulytg huykguljupg
unghwjuljut phwjupwbught YEunpnt uvnbnstint dwuhtt' dhuybwly skpkpht, wioplhwh ptnwthputpht b wy
Juphpwynp judpbpht ptwupuwing wywhnydbnt hwdwp: Zujkgujupgt pigniidkg jupwdupnipyut Ynnuhg, b
wpnkl hul 2012p. Uupwhljh unghwjuljw phujupubibpp hwtdugbght owhwgnpsdwt [4]:

2010p. Ytpoht 22 punupuwohinipjut twpiwpwpnipmniip dowlkg unp optiph twhiwghs phwljupuiwght
wuydwbbph pupbjuddwt dwuht: Opkuph hhdtwljub phpwiut tht unghwjwybu ungkjh fudptpp b whoplwt
punwthpubpp: Uju nhypnid unybybu hpuduwlwt jupquynpnidhg noipu bp duwglk)] dhohtt Bjwdnun nitikgnn
punwhputinh ptwlupwiught fpinhpp: bul wpnku 2012p.-ht 22 punupwohnipjul bwpwpupnipjub Ynnuhg
ubpluwjugytg unghwjujub phwjupwbibph dwuhtt opkuph twhimghép, npny thnpd kp wpdbnwd pungplyt) twb
gudp b Uhohtt Ejudniwn niikignn pnnwtthpubphtt' npytu unghwjulwt ptwjupwitph pwhwont [5]:

b wwppbpmpnit dipp woqws opkuph twpuwgsh, npp dhly opu putwplynmd b thnthnpynwd E
hudwywwnwupiwt dwpdhtubph Yondhg, 2013p. Jipghtt junwdupnipjut Ynnlhg hwunwndus unghwjuljui
puwjupuughtt nunh dAbwnplwt pwqUujupuwlu Spwghpp Yupkih t hudwpl] npybu qquh wnwgpupug
unghwjuljut b dwwngkih phwjupubiught npnpinh qupgqugdw ninnnipjudp:

Uoklp twly, np Zuwjwuwnwtnid «unghwjuljuiy» punh yundwnny unghwjuljub ppuupuip dkjuwpuuynid
E wykih ownn nputu dwppuuppufub, wyp ny ph dwngkih ptwupui, npp pbnupmpnmd E unghwjwlub
phwjupwith dnpkjh hwtpuhtt puunudp: Ujg gquundwunny duwngkih unghwjuljut ptwjupwbttph dngbh
junit qupqugiut tywunwlny wihpudbon L hudwywunuupwmibgul] wjit wqquihtt b wwpwspuyht
wnwbdtwhwnlnipmnibtbkph:

Unghwjuljutt ptwupwbitph Jipuwpbpu] wowyl] wdpnpowljut dnnbgnidt wpunwgnpymd E uwnnplh
pywd Uhpwqquyhtt vwhdwinidubpnud.

- ... Unghwjuljub ptwjupwip duwngkih b hupdwpudbn ptwljupwi £ gusp b dhehtt Ejudnin niikgnn
punwuhputph hudwp' twjpwdbntws wujwp hwuwpujujut ptujupuwiuhtt juqiujkpyniput
Ynnuhg ...,

- .. Unghwjulwl ptwlupwip Jupdwlunnh Yud ubhwlwbwnhpng puwupuibt L app
Shtwbvwynpynid b junwdupynud £ ny webnpuhtt juqduljbpynipmiuiiph §nndhg’  tyunwuly
niuktwny wywhnybnt dwwngkih, juy npulh ptwjupubtp gusp b dhohtt Ejuunin mubkgnn fudpbpht
b wywhnyk) npputg wuwnowds junwjupnidp...:

ZEmwgqnuinipniiibpp gnyg b wiwjhu, np wy pwhg hbwnn, Gpp YEpnhhgjwy JEpnismpjut dudwbuly
hwpguwsubpht ubpyuyugyl] L unghwjwlut, dwwnskih ptwupwbbph Enipyniup, tputg qgipuljphn dwut hp
wuwnpuunwudnipniit £ hwjnil) puuljdint unghwjujut qupduljunipjut qupdwiibkpngd (ul. 3):

Uwushh ptwjupuwibtpng wywhnddwi juunhpttph inisdwt muppbpuwljutp dowlbnt hwdwp twpe ybwnp
E ntunidtwuhpl wyn npnpunid weljw dhpwqquyyhtt thopdp: Ny wnbnpughtt Jupdulunipjut jurniguljupgtp
wykih Jun h hwjn tb ) Bpnyulut bphpubpnud: Ujuntn ptuwpububpt widdwup swhwgnpsdwb sk
unpynud htippugpjus pnnwbhputphi, wy npynud Bu Jupduunipyudp’ ontjuyuljuithg wykh put 20%-ny
gubn quny [2]: Ujuntwdbiuythy, pun Jhdwljugpnipjul, wjuop Unwn 3 «7& dwupny Gypnuyuwymd qniply £ yquwnowmd
phwjuputuyghtt wuydwubphg [6]:
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H Ujn
Hls

Qkqnp

Uy 3. Unghuywjw i Jupdwuyntprudp wuypkn:
wuwuipuuunujudmppuld ghuwhunmului

Gypnyuynud unghwjwlwt ptwjwpwiubph wlbktwwpynitwugbn dopbip «QPLP4GIUUL» -t E, nph
nhypnid sju Ejudnuntbph ipht vwhdwi: Uju dnghp gopénud ' Mwbthuynd b SYinhuwynid: Ophtuyy
Uhnpbputnubpnid wyn pwjuputiibphg upnn tu oqungb) puinnwtthpubp, npnup mwupbjw Juunwlnud tu 33 dju
Eipnjhg wwlwu bEjudnin: Udunphuynud, Phjghund b Shpdwthwymd  gnpénud ko wdbjh  juhuwn
nwhdwbwhwlnudubp: Ujunbkny unghwjuuwt phwuwpuwtitp wpudwungpynid tu Jhuyt wyt ptvnwtthpubpht,
npnig Ejudninibpp gusp b vwhdwitdws npnpwlh swthwithpubphg [7]:

Nnpno Eypnyuwlut tphpubpmd gnpdnud Bu wyp whnwlwt ujubdwbbp, npnup poy; ki nwjhu dwppljuig
Jupduluint  juguput dwwnskih  qund:  dpwvhuynd  JEkpwhulnd o Jupduupdwt wpdbpp.
ubthwlwwwnbpbpp jupnn B pupdpugut] vwluqubpp ny wbjh, pwb mwupht by wiqud b hwyt INSEE-h
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AHHOTANUA

IpencraBneHsl MpobIeMbl PHIHKA XKIWIbST APMEHHH, a TakKe BO3MOKHBIC HAIIPABJICHUS AN PEHICHUS 3TUX MPOOIIeM.
Taxke BBUIBICHBI TEHICHIWH DPa3BUTHS PHIHKA IOCTYIHOTO JKHJIbS M HEOOXOAWMBIC JAIbHEHINE MEPONPHUATHS B ITOM
HampaBieHud. s Toro, 9To0bl CHU3UTH HOTPEOHOCTD B JOCTYIIHOM JKWIJIBE 3a IOCIEIHUE TOIbI B JKWIHIIHOHW cdepe ObLI
peanu3oBaH psiji COUUANbHBIX XKIINIHBIX IPOrpaMM, pa3paboTaHHBIX TOILKO IJIs ceMel ¢ KpaliHe HU3KUM ypPOBHEM J0XOAa.
OTMeYeHBl IUPOKO HCIIONb3YEeMble MEXKIYHAapOIHbIE MOJECIU IOCTYIHOTO JKMIbs. [IpHHMMas BO BHUMaHHE OCOOEHHOCTH
ApMeHHH, JOKaIu3alys 3TUX MOAENeH, MOXKeT cTaTh 3P (PEKTUBHBIM PEIICHUEM TEKYIIUX NPOOIEeM Ha PhIHKE XKUJIbSL.

AN ANALYSIS OF AFFORDABLE HOUSING PROVISION PRACTICE IN ARMENIA
A.L. Grigoryan, A.A. Grigoryan
National University of Architecture and Construction of Armenia

Keywords: housing market, housing provision, housing need, affordable social residence
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SUMMARY

Basic problems related to housing market in Armenia as well as possible ways for the solution of these problems are
given. Development trends of affordable housing market in Armenia and further activities to be implemented are highlighted as
well.

Day by day, the affordable housing provision is getting more and more actual in Armenia. Several social housing
initiatives have been undertaken in the housing sector during the recent years to mitigate the urgent need for affordable housing
in Armenia. However, these initiatives were targeted to address families sustained on extremely low income.

Different affordable housing models commonly used in international practice are examined hereby the localization of
which, taking into account the particularities of Armenia, may provide quite efficient solution for the current actual problems in
the Armenian housing market.
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