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uncdsru3dht APULUDL YUQrLU3PL SNPOLCLAEUSh YUrQUd4NruUuL
Lu1uLuuuLNre3NhLL

Quunupijly b hEnmugnunnmpnii wnhupughl publh Juplun/nmlul qnpéplpwgh niunidinuuppnippui

opowhwlabpnid: Mumdiwuppyly o publh pwhnyph Juwpojwénipniap  hwdwpinpniabphl  wnpudugpjus
yuplhlphg plswhu Gwl  pwilmd  GbEpgpuyyuws  wijwbnakphg:  Ujanihbwnl  hEkwnwgnunglky F o pwhnyph

Juwpnjwdnipniip Juplykph nkuwlabphg:

Unwugpuyhti pwnbp. wolinpuyhl publh spuojujws swhnyp, hudwluunppibphl npudugpus Juplibp,
pwlnid hkpqupyius wjwanikp, gduyhl nkqplupu:

Jupyujhtt gonpswnunipmnibiitipp wtwnbunipjut  ptwljuwint  gnpéniubnipjut  wwywhnydwb
bwhugpuiubphg G Cniljujuljut mbtnbumpjut  wiwhwb  gnpsnitbnipniut wwywhnybnt
nkuwilniihg Juplp junwpnd Edh puth gnpsunnyp Jkpupushudwl, dhengubph spowbunm pjub
wwywhnuul, YJwwyhwnwih b wpnugpmpuit  jEbupnbugdut ot wbnbumput qupuyght
Jupquynpdwi: Supltph npudwungpnudp webnpughtt pabiph wjuiguljut gnpdwnumipniiibphg k,
wlunhyuyhtt gnpswnunipniibiph juplnpugnyi hwnqusp, hull gpuithg unwugyusd wnnlnuibphg
gnjuunud £ pwthh mnnuuyht Bjudninubph qquh dwup, hbnbwpwp, puultiph hwdwp wnwdtwy bu
Juplnpynud £ Jqupluyhtt gnpdntubinipjui nne gnpépupwugh junwdupnudp: Futlhh Ynndhg npptigpus
Nubjwdhwn Juplughtt punupuljwint pyul nhypmd jupbkjh b wlyuuit) tpu hhdolwi wnlnuwghi,
Ejuuinintubph uvwnwgnud, Jdwpnitwlnipjuit b jumibinipjut  gnigubhoubph  pupbjudnud G,
punhwljunwlp, Jupuyhtt rhuljh jupwdupdwt ptwquyuenid pugpnpnidubpp Jupnn bu quntug
qquijh Ynpniunbbph yuwndwn [1]:

Bludnwpbpnipjutt wonidng ny wwlwu Juwpbnp ghp niubbt pwblh Ynndhg ubpgpudqus
wjwinubpp: Puywlu guijuguws wnunbudupnn umpjijn, wjiybu § webnpughtt putijbpp, hpkig
gnpdntibnipjutt hwdwp wihpwdbon  nhunipuibpp hwjwpwgpnid ki yuwuhquyhtt gnpdwnunipniu-
utph dhongny: Hpwbg pwppht nuuynid tu hqhjujui b hpuduwpwbwljuwt wbdwighg wjunutph
ubpgpuynidp, ubthwlut pwdubnndubph ponupynudp, Juquulbpwynippiuubph Ynndhg pwtynid
pwiljuyhtt hwohyubph pugnudp b wyji: Fwtilinh ywuhyuyht gnpswntinipnibtiipp uvnnpupudwiynid
Et tpynt adph. gnpdwnunipinitiibp, npnig wpnniipnmd dbwynpynud G pubhh ukthuwb heongubpp
jud Juwyhuwp, b gopswnunipniuikp, npnig wpyniupmud dbwdnpynud Bu pwtlhh ukpgpudus
vhongubpp Yud wwpuwwynpoipniuubpp: Cun npnud, hwiphuwbwiny $htwbuwlu  oniljuygh
dwubwghinugqus Junnyg, nph hhdbwlwt juunhpp hwdwpnppubph dudwiwjuwynpuybu wqun
npudwlub dhongubph ubpgpuynid £ b gpwibg hbnwqu nbnuwpwopunidp, welnpuihtt putlykph
wuwuhyubph Junniguspp buybu mwuppbpynid E wy) ninbujupnn unipjbljnubh yuuhyukphg [2]:

Yunwpynid k nkgpbuhnt Jipnisnipyniis, nph tyguinwly £ wwpgly, ph pubyh uinugus swhnypp
nppuwtiny b Juwpdws pwujh wpwdwnpws qupltph b wuwinubph wnpndbihg: Mbwnp L ok, np
nhqpkuhuygh Jbpnisnipjut dudwbwl Eupunpynid t, np thnthnjuwjutbph juwp yhdwjugpujui k,
ns ph" dniulhghnwy, wyuhtiptt hnthnjuwljutibpp wuwnwhwlwb punyp niuku:

Nthgptuhnt yEpnidnipjut hwdwn tkpuniskup htwnlyju) hothnjuwlwutbpp.

Profit — spuphajwé owhnyp,

Vark - mpudwunpdws Junpltp,

avand — tkipqpudws wjwunukn:

Unnkih punhwnip wkupp hinbjwgu k

Profit = C(1) + C(2)*vark + C(3)*avand: (1)

Cwhnyph Jujwbsnipmnitn bipp tpdws thnthnpuwububtphg puqduyh thnthnpwlwiibpng
nkqpkuhuyh Unph) E npunbn profit -p Yuwhiywy thnthnjuwljwt E, vark, avand - wtjwju thnthnjuwljwuttp
B C(1)p Ynyynid E wquun whnud: Cupmiws b wju gopdwljhgp ukplujugil) npuybu uhguy
thnthnfuwjuith dhohttwgdws wpdbp, kpp wijwju hnthnjuwlwittpp hwjwuwnp o qpojh jud $hpudus
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b Ubjwje thnhnjwiwitbph  puqiuyunlhsibpp, udpuy ghgpmd’ C2), C(3)-p Ynsymd &b
nkqpluhuyh  gnpdwljhgubp: Ohgpbuhuwyh  gopswlhgubph  hwpduplidwt hwdwp Yhpunymd E
thnppwgnyt puwnwlniuhubph dbkpnnp (OLS): Cunhwinip wndwdp dnnbjh jupnignudp Gupwnpnud
npnowljh puyiph hwenppuljwiinipintl, hsh £ htug juwnwpygt) £ wupjuwnwbpnid [2]:

1. Quuuwpynd E dnnbjh  gonpswlihgutph wywbwlwihnipjut uwininignud®  Juplush
uwnnigniuny (t-statistic-h Uhongni)):
2. Quuupynd £ wdpnpowljwt  dnpkih  towbwlwhmpjut  uwnnignud, wjuhbpl

wulntbwghtt gnpswhgutkph’ 0-h hwjwuwp (hubnt jud phnbpdhtwghwih gqnpswlgh (R 2 ) 0-h
hwjwuwp (huknt unnignid:

Eynjuwpwiyh JupYuyht qopépipwgh punupwlwimpniup:  SYjw;  wolwwnnmipniunid
htwnwgnuynud £ punbnpughtt puhh owhnyph jupdusnipintup hwdwhinpnpubphtt npdws qupltphg
b ipwighg ubpgpuyyus wuunubkphg:

dhpgyuws ku Bynjupwih 2017 pquljuh opuljub ndjuyutpn [3]: NAputu jujyuw) hnthnjuwlu
Jtpgyws E puth spuppudusd pwhnyppn: Ywhyyw) hnthnpuwjutibpt Bu wjwinubpt ne quplkpp:

Zhnwgnuinipjut wpyniuptbpp tbpuyugyus bt wgniuwl 1-nud:

Unyniuwy 1
Cwhnijph Jwpnjubnipintp hudwhinpnbbphl npywé Juplbphg b wijubnikphg

Dependent Variable: PROFIT
Method: Least Squares

Date: 08/31/18 Time: 22:14
Sample: 1/01/2016 12/31/2016
Included observations: 366

Variable Coefficient Std. Error t-Statistic Prob.
AVAND 0.090403 0.007409 12.20096 0.0000

VARK 0.103105 0.014223 7.248950 0.0000

C 1358807. 438284.3 3.100287 0.0021

R-squared 0.558952 Mean dependent var 7793057.
Adjusted R-squared 0.556522  S.D. dependent var 497720.5
S.E. of regression 331452.7  Akaike info criterion 28.26852
Sum squared resid 3.99E+13  Schwarz criterion 28.30051
Log likelihood -5170.139  F-statistic 230.0200
Durbin-Watson stat 0.053133  Prob(F-statistic) 0.000000

Unniuwyhg Epunud E, np dnplijnuid weu hnthnpwluwbtbpp towbwlwh b b niukt npuljut
wqnbgnipnit pwhnyph Ypuw: Ujunbn tpumd E, np quplybph gnpdwhgp wyibkih ks E wunubph
gnpdulighg, hsp wpwbwlnid L, np mpdus Jupltph wép wbkih dkd wqntignipnit nith pwhnyph Jpu
puh wjwbnukpp, husp phwljwh b Adjusted R-squared 0,55 b, wjuhtiph Unnbjnud Juihuywy thnthnjuwlubp
55%-ny Juuus k wijwu thnthnjuwlwibphg (uly.)
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U Ppuliul i phgpkupni hunjwuwpdwl dpongny spuphijud pwhnyph §nplph hudbdunnnipiniip, npunky
Actual-p qu ppwilpuals hnpl B Fitted-p nkgplupnl hwyjwuwpdwl dhongny uinugyws pwhnyph §npp, huly Residual-p
nhgplkuhnl hwjwuwpdwl Jhwgnpna F

Ujunthbunl hbnwgqnuby k owhnyph jujujusnipniip qupltphg pun tpubg nkuwlh:

Opwbtu  Yupyguy  qoipnpuut Jipgus b opwlyh jpwpfudws pwhnypp wyy
dudwtwjwhundwénid: Ywpyw) thothnjpwluuibpl G irav- hpwjwpwiwlwit whdwbg b
hhdtwphlutkphtt npdws Jupltpp, Fiz- hghjuljut wbdwig npdus Jupltpp, bankanz- Fwtljh htwn
Juyus wtdwig npdud quplbp b wjuungubpp, bank- Futijh wojpwwnwlhgutphtt mpdus Jupytpp:
Oquugnpétyny gswght nhgphuhnt Unnbjp’ winughy kup htnlyw) jup]uwsnipmniip (unniuwy 2):

Unjniuwly 2
Cwhnijph Jwhnjwdnipiniip hudwunpnbbphl npyws Juplkphg

Dependent Variable: PROF
Method: Least Squares

Date: 08/30/18 Time: 17:15
Sample: 1/01/2017 12/31/2017
Included observations: 365

Variable Coefficient Std. Error t-Statistic Prob.

IRAV 0.084336 0.017937 4.701777 0.0000

F1Z -0.477843 0.195733  -2.441297 0.0151
BANKANZ -4.564844 0.510346  -8.944601 0.0000
BANK 31.17168 2.033123 15.33192 0.0000

C 5430955. 1333219. 4.073565 0.0001

R-squared 0.644251 Mean dependent var 7793057.
Adjusted R-squared 0.640309  S.D. dependent var 497720.5
S.E. of regression 298504.2  Akaike info criterion 28.06452
Sum squared resid 3.22E+13  Schwarz criterion 28.11784
Log likelihood -5130.808  F-statistic 163.4398
Durbin-Watson stat 0.103007 Prob(F-statistic) 0.000000

Unnpbinud Adjusted R-squared-p 0,64 E, wjuhtptt® jujuyuy thnthnjuwlutip 64%-ny jupugws L wtjupa
thnthnpumjuibphg: npdwljhgubph t-Statistic-p Unnniny dks k tpyniuhg, wyjuhtpt® thnthnpwlwbtbpp
wowbwluwih tu: Ppujupwbwlut wudwbg npus quplbnh gnpdwljhgp npuljub £, hsp Jyuynid k, np
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upwtg upjws Juplbpp gpujut tpwbwlnipmit mubkt owhnyph hwdwp: dhghqujui whdwbg
npjws Jupltph gnpswhgp pugwuwlwb b Uju thwuwnp jupbh £ pugwnpl] hbknlyju Yepy.
$hqhjuljut whdwig wwpuquynud pupdp b qupltiph sytpugupdbihnipput gniguthp: Swpyp
Jtpgynud k, sybpunupdubnt wuydwiibind ngpdws qpup ophtiml winiip, pruwgpuidynid k putihh
Ynnuhg, vwjuy pruwgpuydus gnypp wyu dadwbwwhwwnywsh hwdwp sh jupnn hwdwpyt) owhnyp,
ntunnh dhqhujut whdwtg mpdws Jupybpp puguuwlut wqpkgnipinit niukt sowhnyph Jpue

Ujunkn htwnwppphp E putijh woaowwnwhgubphtt mpdws quipltph Uks wqnbkgnipiniup swhnyph
Jpu: Zhnwgnundwb wpyniipnid wupql) Bup, np wohwwnwlhgubph Ynndhg Jipgus Jupybpp
Upnnuygbiu wyywhnymd b Ykpunupdbjhnipini, wyuhiph' npuljub wqykgnipinit niukh swhnygph Jpu
[3]:

Bqpuljugmpni:  (thgpbuphnt  Ybpnismipjut wpyniipnid uwwnwgl) Bup owhnyph
Juwppduénipniup tkpgpuydus wduwinubphg b hwdwpunpnubphtt npudwnpuws Jupybphg: Gphyno
thnthnuwjutl § nitkt npuljut wqnbkgnipnit owhnyph ypuw, vwljuyt Jupltph wqptgnipniut wyth
Ubs b, pul wjwinubkphip: Uyunthbinl juwnwpbngy hbnwugnuinnipmit’ uinughy kp, np swhnyph Jpw
npulijut  wqpbgmpnit mbkt  hpujupwbwluwbt  wbdwutg wnpudwungpuws Jupitpp b pwtlh
wojuwwnwyhguiphtt npudwnpuwé Juplbpp: Luth np $hqhujut wbdwbg mpudwunpus Juplkpp
hwdw}u skt wmyywhnynid JEpunwpdbjhnipintt b puyht L dunud gqpuy gpdus gniypp, wyw dudwbulh
unyyt ywhh swhnyph ypu wytt niubkund | puguuuljut wqptgnipni:

Qpuijuiinipnih

1. Pwllught gnps. Mundtwfwb dbntwply / £ Uuvwwnpub, 9. Supphtjjub, L. Gphgui b
niphy. - Gplwb, 2004.- 718 Ly:

2. Anpsyui L., Bhpqub S, twypjut L. Swppulwb Eyntndbnphlw. - Gphwi: Q6UE, 2002. -
279 to:

3. https://www.evocabank.am

11.09.2018.

A.T'. I'eoprsiH, A.A. ApakesH, H.I'. I'eBoprsn

INOJIUTUKA PETYJIMPOBAHUS INTPOLECCA KPEAUTOBAHUA
KOMMEPYECKOI'O BAHKA

IIpogedeno ucciedosanue npoyecca Kpeoumosanus Kommepyeckozo oaunxa. Msyuena 3asucumocms npuoviiu
banxa om Kkpeoumos, npedoCMAasIeHHbIX KIUeHMAaM, d MAaKd#ce Om npugieyeHHvix bankom denosumos. Hccredosana
3a8UCUMOCTb NPUOBLIU OM U008 KPeOUmos.

Knrouesvie cnosa: nepacnpedenennas npubbiib KOMMEPYECKo20 6AHKA, Kpeoumvl KIUEHMAM, Oeno3umol 8
bamKe, TUHEUHAs pecpeccus.

A.G. Gevorgyan, A.H. Arakelyan, N.G. Gevorgyan
THE POLICY OF THE CREDIT PROCESS SETTLEMENT OF THE COMMERCIAL BANK

A study of the commercial banking lending process was conducted. The dependence of the bank's profits on
loans extended to clients, as well as deposits attracted by the bank has been studied. The profit dependence of loans
on their types was investigated.

Keywords: commercial bank's retained earning, loans to customers, deposits in the bank, linear regression.

Qlunpqyuu Uutw FEnwdh - winku. ghn. phljuwsnt (6N2)

Unwpbpywu Upwd <dwywlp - nkh. ghn. gnunp, ypodtunp (6N2)
Qlunpqyut Lnub FEnwdh - huygnpy (6N2)
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<ULMrUNESNRE-3UL SLSEUULLUL UBh dru

Yhymdynid I ppudwlml hnpnubgnidibph wqpbgnipmniap 22 hwdwjounh Ghpphl wpyniph Jpa:
Unnmqiky kb ppunfwlwl hnjuwbgndbbph’ 200-p m uyumbnt jpu Eplupududibn n jupdadudlln
wqpbgnpyul dwupl Juplhushlp: bawhunygly F ajuugh doguundwib JElinnpulwb dogky, pun nph ppudwalub
hnpuubignulbbpp hywannd o 2U0-p wdhl pt jupdududlbn, pt’ Ephupududlbn hknwblwpmd, b gpuig
upol juw Epfupudwdbn ghhwdhl huyjwuwpuwlonnipintl: @onpnubgnidbpl wopnid ki vwyundwl Jpu dhuyl
Jupdwdu/Ewn hkpublupnid:

Unwlgpuyptt  pwnbp.  ppudwlwi hnpuwbgnidalp,  ZUG, Ephupududilin - phiundpl
hwjuuwpwlppnipinil, ufuugh Hgpundwl JEnnpulul dnply, uluuyh Hgpudwi gnpsuilihg:

Tudwljut thnpjpwbgnidubpp dhowqquyhtt $httwbuwlus hnuptph jupbnp dwubt G pubp
hwoquplynid tu pun vhowgquyunpt pugnitgws vnwinupun dbkpnpupwtinipiui, npt wnwewnpyyk) L
Updnyph Uhgwqquiht Zhdtwnpundh Ynnuhg Epypibph dwpuyghtt hwpyklpheubph ne ukpypoudught
nhpph hwpqupydwb ninkgnygnid, b pungpynud Eu wdjuy Gphphg pnipu wohiwwnnn dhqpuntbph
wpjuwwnwiph o thnjuhwwunnignidp (wpwtg  Ejudwnwhwpyh, unghwjwywbt  Jdwpubph b
npwbuynpuughtt Swuubkph), wy kplputph pkqhpbunubph wdtujut nputudtpnutpp b juyhunug
npwbudbpnibpp phghpkin b ny nkqhnkin wuwhtt nunbunipmitutph dhel: Udpnne wppuwuphnid
ntyh dhgpughntt wpunwhnup niikgnn Epyputp junwpws gpudwljub hnjuwtgnidutpp 2017p.-h
Juquty & 593,8 ujpy UUL nnpup, nph ghpulphn dwup onipe 75%-p Ukphnub) E pkyh quipqugnn
tpypubp:

Yhwh 22 ppudwlwl thnjuwignidibph tkphnupp wuydwiwynpjws b dh Ynndhg uthyninph
qnuipjudp, hul dmiu Ynnuhg 22-hg wpuwpht Uhgpughugh wény: 22 dpnwlul phwlsmpjui
pYwpwiwlyp dtpohtt uUnwn bLphp wnwubwdjuynid  (1990-2016pp.) uwjwqk; L 15%-ny, husp
wyujdwbwynpusd L Enk] dhuytt wpunwpht dhgpughuwh puguuwljut dbwgnpnny, nph gnudwpuyght
dkdnipiniup tpdusd dudwbwljwhwndudnud Juqdt)  onipe Uk dhihnt dwpy:

Uhgpuiwntbph nt uiyninph Ynnuhg niquplynn ppudwljut thnjuwbgnidutpp gyh 22 dbs
Swyutikp niuk: Cunn UL njujubph’ 2004-2017pp. pupugpnid npubg Swjuwiubpp Ypjuuyunydt Eu
Ul 2017p.-htt Yuquty 1,494.6 djt. nojup, Jud 2UU-h 13%-h swih gnidwp (nku U, 1): Cun npnud, wyy
gnudwph Yhuhg wbjht' 52%-p uwnwglt b gpumd wpiwnnyibph wohiwinwbph thnjuhwnnignidhg:
Cutn Zudwphiwphughtt pwilh 2015 b 2016 pp.-h wfjupibph, Zujuunwit hp’ 2UU-h djundudp
ppuduwlut thnpjuwbignidutph niibgws hwpwpbpuljgnipjult gnigwithpny wppuwphh 200 Epypukph
ownpmid qpuunbkgply k 20-py wbnp, UNZ Eplutph jadpnud® 4-pn wbknp, gusp b dpohtt Blwdnin niukgng
tpyplbph fedpnud’ 9-pny wkinp, GUSU kplyplbph fudpnud’ 2-pny wibnp:
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m Yhwyh 22 gpudwut hnjowbgnudubp, i, GUL gojup

e U winwiligp ' nliugh 22 npudwljwt thnfuwignidibph hwpwpbpulgnipmiip 200 thundudp,
wnnljnu

Ul 1. Mewh 22 ppudwlul tinfuwignidilpl pun Jdwpuyhl hupyElonh b gpubg hupupbpuignieinian
ZUU-p Ghwundlundp, 2004-2017pp.
Ugpmip' 22 GR’ Wayh 22 ppunlwmlwl hnpuubgnudlkpl o pun Jdwpughli hwofklonh
https./www.cba.am/amy/SitePages/statexternalsector.aspx Ui 22 U4 O hpuwwwpwlnidiakp

2004-2017pp. pupwugpnid npuiwljui thnjuwbgnidubpp swpnmitwupwunp ghpuquigt] Ea Eplhp
dnbnn onwpbpypu ninnulh ubpnppnudubph, htywbu twb qupqugiwitt ninndws wurwnnuwljub
odwliuljnpjui qnin tkphnuph Swujuybbpp (nk'u by, 2): Udbkiht, wyny ppugpmud wyi thohlt hupn]
bpynt whqud ghpuquiigh) b twb Jkpohtt kpyniup wjuihtt' dhwuht Jkpgpus (pugh 2009p.-hg, Lpp
ninbuwljwi {gwdudh wqnbgnipui wwl wb jupmly wiymd b wwply), wjuhlpt ppudulub
thnpuwignidubpp tnk) b dumud Bu gbhwyh 22 dhtwbuwluts hnupbph jupbnpugnyt punlugnighsp,
niunh npuibg wopkgnipniup Zwjwunwinid dwupnnbnbuwut hpughdwyh nt nanbuwfwi wsh
Ypw nddup k pEpugbwhwwnt:

3000
2000

1000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

== Quipquguutit ninnjusé yuownnuwljut odwinulnipjut qnun tkphnup, djn UU'L gnjup
e ek Ounupbkpypu ninnujh tkpppnudutph qnun tkphnup, dju WUU gnjup

- Aem Ownua w ninu nr mungqguguu nL m wonniwumyut ocw wynipiu nin
Xe= Ownuptpypju mnnuyh tkpypmdtph b qupqugdwh mnnjus yupnnbwlub odwbnulympjul g

ubphnup, Ujt UUL I}nuu&l
== Fnudwlut thnjumtignidubph tkphnup, Uit UUL nnjup

Ul 2. My 22 whdwlwl gpudwwl hnpouignidibpp, onwpkpppu nippuiyh dhpppnidiabph o qupgqugdwial
s wwonnlulwi odwhnulnipyul gnin hkphnuph Sunjuybikpp 2004-2017p;0.
Uppmip' 2R “World  Development Indicators 2017” wunjuybbph  pnkdwpuli heep//data. worldbank.org/data-
catalog/world-development-indicators, b 22 YR wyh 22 gpunlwlmb hnjuwbgnidabpl pun J&wpuyhl hupyklonh’

https/www.cba.am/am/SitePages/statexternalsector.aspx

Tpudwljut thnjpwbgnidubph wqpbgnipmniup’ ppuip punniunn Eplpubph dwpnnbonbuwlju
hpwyhdwjh dpu mbnbuughnwlut gpujuinipyut vk quuhwnynid £ ny vhwpdtpnpbu: Uh owpp
htnhtwljubp, Hukny tdwhphy wdjujubph Jbpsnipmniiibphg, winnmud &, np ppudwljub
thnfuwbgnidibpp twwunnd o phgniing kpyph winbuwwi wdht' vyywndwl, pwynnnipgniatkph
nt ubpnpnudutph wéh dhongny: Unkjdwbt ni @uynpp gnyg kb wdl), np jnipwpwibynip nnjup, np
niquplynud £ dhgpuinh Ynnithg, wbjugunud L Ukpupljuyh hwdwhwnt wqquhtt wipyniipp 2,69-hg
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3,17 nnqupny’ Jujudws wjt unnwgnn nbught nbnbumpub Bjudnwht jdphg [1]: wynynpunt n
Tnupnikpp gnyg ku nygk], np ppudwljut hnjuwtgnidubpp tyuwunnmd Eu huiptwugqpunjusnipjutt w&h
b wybkjugunid thnpp phqubumd tbpppmid hpwljubtwugubint hwjuwbwuiunipniup [2]: Qnqutthst
ntumdbwuhpl) b ppudwljut thnjowbgnidubph wqpbgnipmiip wnpuunnmipjui b mbnbuuljut wéh
Jpu wuhwlwi b ppwnunoyjhwiunuyub qupqugnny tpypubpnid b hwigl] tpwu, np npuup dhwgh
uwhdwbwhl wqplgmpnth mukl nbnbuwlwbh wdh Jpu tbpypoudibph wéh me dwpnlughi
Juuyhwnwih qupqugiwt dhongny [3]: Uwwwnwdnpwb sh wnbubk] wbdhpwljut juy npudwulub
thnfuwtignidutph b ZUU-h dpol [4]: Qwuhh  hEunwgnunmippniubbpnid gpudulut hnjuwtgnidutph
wqpbgnipmniip ZUU-h dpu nyuhul puguuwlwt b [5]: Zknmwgqnunnubph dh dwup wingmd £ np
npudwlub hnpwbgnidubpp gupuwnhp sk, np nigndbt Epupuwdwudtn ukpppnudubph, pwuh np
unwgnnubpp Ukbwybu Swippunid Bu wyn dhongubpp wnopju uyundwt tyyuinulyny: fwubip wugnd E,
np ppudwlub hnjuwignidibph wqpbgmpmip qupqugiwt Jpu gpulwb b Epfupududkn
huwnjuénid [6]: Fpuwdwut hwhwbgndutpt b uyqpuit $htwbuwynpnid Bt jupdwdudljin
ubpnpnudubpp, tpupwdwdljbn tkpppnid hpuwbwgubnt dninhyubpt wnwewtnid L wykh nip:
Zuyuwunwinid gpudulut hnjuwignidubph dujpnntntuulut wqpkgnipmiuttphtt wlhpdus
hEknwgnunipnitubpp hwunnid B, np gputp ghpuquitguytu ninnynid tu uyqundwip b wynuhuny
dhounpnuynpdws Yhpuyny ppuljuinpbi wqpnid ZLU-h wéh Jpw [7]: Uh pwpp hEknwgnuinipiniubp
Jyuynud E, np phyh Zwjwunwt hnuny ppudwlut hnjpwbgnudubpp gpuljut wqpbgnipmia Eu
miukimd ninbuwlwi wgh Jpu [8], dmutkpp gpuljut wqnkgmpniip hwunmy t jupdudwdlbn
htnpwuljunht, hulj Epjupududbn hinwtjupnid wgpbgnipniup puguuwlub b wnwewgnid k
unyuhul «nuinuiuit wpwnh» twpwbpwiubp [9, 10]: Ujuhtplt, wyju hwpgp Zujwunwth hwudwp
unyiybu quwhwwnynud £ ny dhwpdbpnpti: Ljwwnh nitkbwny, np Zuywunwind hnjuwbgnudubp
mnnmu kb ghpuquiguwybu  wwwodwbp Juplnp B oghuwpll] wgundwb,  ppodulob
tnuwbgnudbph nt 2UU-h inuwqupd Juwp ph jupdwdudlbn, ph bplupududlbn
hEnwtljupnud, husp phntiu pujuljwbwswth ntunidbwuhpjws sk Swpklut Yupdwspny wyu tpkp
gniguwthpubph myjuttph yEpnisnipiniip gnyg k mwihu, np nputp dudwbwlh dke niukt ppwp tdwb
Jupp (nku uly. 3):
50.0%
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Ul 3. Mpudwlwl ihnpruiignidkpp, huununnti ghkpny ZUU-p b vwwndwl hunfbjudh nkdwkph pupdp
2005-2016ppp.
Uppmip ' 22 R 2bwhp 22 ppufwlwl  hnjowbgnidtbph pun Jlwpuyghl - hwoyklonh
https./www.cba.am/am/SitePages/statexternalsector.aspx I 22 U4 O hpuwywpuwnidikp

= Tpudwluh
thnpumignidubiph hwybjugh
by

== uuwnuwnntb qukpny ZLU
hwybjwéh mbdy

= 4= - Ugundwbt hwybjugh nbdy

Utp Ynnuhg quwhwwngdl] b vyundwb, nppudwuljut hnjwignidubph b ZUU-h dholt juwh
quwhwundwi’ upwh &ogpuiwi JEjunnpulul dnnl] (wypumhbn’ VECM)  ogquugnpsbing toJwd
gniguwthpibph  2004-2017pp.  bpwdywluyht  dwdwbwlwiht  swppph  wwywubgnuuwjtugdus
(hwpphg]ws) U phwljwi hhdpny nquphpddws wndjuitpp (kv 0. 4): Sbwhwnnds hppuljuiug]b) k
EViews thuiptiph thongny: dkpnidnipjniup gnyg b widk), np tpqwsd pnjnp owpplpb niukt uninjuwunhy
npkin b I(1) gnpsplpwgibp b, pun npoud, mukh phnd 2009p.-h wnwehtt b 2014p.-h wnweht
Eowdumubpnud: Uju wpymibipbpp uinugytp kb Yhyh-$nybph’ plhguyidws, phlnudng dhwynp
wpuwn phunh Jhpundwb vhongny:
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LN_GDP LN_CONS LN_REMIT
14.2 14.0 12.6

14.04 13.8 - 124

138 13.6-| 12.2

1364 13.4- 12.0

134 13.2 | 118

132 13.0-{ 116

13.04 12.8 | 114

T A A ey Y I e A
Ul 4. ZUU-p, umpundwl b ppudwljuln ihnpumbgnidbEph huppbgyus pupplph phwliul hhdpny inquphpdtbpp
Enwdwwmlughl fnpywdpnl 2004-2017pp.

Upgpmip 22 @R 2wh 22 ppudwlwl hnpuwbgnidbbpt o pun Jdwpughl - hwoyElonh’

https//www.cba.am/am/SitePages/statexternalsector.aspx I 22 U4 O hpwuympulnidibp

VECM dnphjuynpdwit  wbuhut punpdl; B ouwgtt hpdtwynpdwdp, np  phuwplyng
dudwbwlughtt swppkpp I(1) gnpéphpugibp ki U Ynhunbkgpynn &b, wjuhlipll npubg gduyghi
Unuphttwmghwtt  uwwghntwp' I1(0) qopépupwug L b owpplpp  Epjupwdwudbn phuwdhly
hwjwuwpulopnipjut dky b Ypudwlub thnjuwbgnidubph, syuedwt b ZUU-h pwppkph dhol
Unhunbkqpughnt Juwwh gnmipniup uwnniqybk] £ 8nhwbukth phunh dhongny, nph wpnnitpubpp
pipJuwsd Eu wnnruwynid: Uyt Jiuynud E, np Epkp hnthnowljubttpp Epupunbt hwjuuwpuljppnipjut
Ubko ki1, b npuiig Uhol Yu Eplnt Ynhunbgpnn hwjuwuwpnud:

Unjniuutly
Snhwhukih Inplnnkgpuighnl phunp wpyniliplkpp
Ununfbjugnyl ubihwlwl wipdk,
pully Atrace Yhdwliulip Anax Ypdwlmih
r=0° 5807413 (p = 0,0000) 36,37594 (p = 0,0003)
re-l 21.69819 (p = 0,0315) 19.54736 (p=00127)
r<=2 2,150836 (p=0,7475) 2,150836 (p=07475)

Cunhwinip nhypnid VECM Unnkih mbupp k jmugh nbuypnid hbnlbyuyb £
k=1

Aye=p+ ) Ty +Tyey + e, M
j=1
npuntn A-i wwppbpulub owbpunnp b, -t px1 suthwbh thnthnjuowlwibbph JEyunpi b, I; - u pxp
swhwih dwwnphg b, npp bqupugpod b hnhnjuwubbtph jupdududtin juyp, 1= af’ dunphgp
tjupugpmd E pjupwdwdjtn jujujwsnipniuubpp, npnbn a-u gnyg t mmwjhu vjuwh Logpudwt
wpwgnipiniip b Yngdnid E upuwih &ogpundwt gnpswilhg, huly B'-p Ynhintgpnn JEYunnputph dwinphgh
k: Unphh Uk dnting jmquyhtt wpdbpubph pwwlp guiknt hwdwp dbp Ynnuhg guwhwnyl) £ wnwig
uwhdwbwthwlnidubph JEjunnpuljut wunnkgpluhuygh Unnly unwghntwpugdusd
thnthnjuwluwittpny, b wpynibpubph tjundwdp Yhpuedb) b jugbph npnodwt phuwnp: Upnyniupnud
wunpqyk) k np VECM dnpkjh guwhwndwt hwdwp tyuunwljuhwpdwn b kY jugh tbpunnudp: Niunh
qguwhwwnykhp Unpbip bEpkp hwjwuwpnidutph hwdwlwpg E npnbp, tjuwnh nitbkbuyny swpptph
piynidutiphtt hwdwwywwnwupiwing Epime Eyqngltt Epjupdtp Ytns thnthnjpwlwutbpp b gnnipmia
nitkignn kplynt Ynhlnkgpnn hwfuwuwpnidubpp, niikt hknlywy nkupp
ALN_GDP; = iy + &y Z, + 122, + y1 ALN_GDP,_; + & ALN_CONS,_,
+ 60, ALN_REMIT;_1+@1 DUM5gg9 + p1DUMyq14 + &4,

ALN_CONS, = iy + ;25 + B,Z?, + y, ALN_GDP,_, + 6, ALN_CONS,_,

+ 0, ALN_REMIT,_1+@, DUM3q99 + p2DUM3¢14 + &3,
ALN_REMIT, = ps + a3Z 5 + B3 2%, + y3 ALN_GDP,_; + 85 ALN_CONS,_,

+ 03 ALN_REMITt_1+(p3 DUMjp99 + p3DUM;3g14 + &3,

2)

®3)

4)
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npnbn A-t wwpphpulwit  owhkpwwnp  k, LN_GDP-u 2UU-h, LN_REMITt-u  ppudwlwb
thnfuwbgnudbph, hul LN_CONS—Uu uwwndwb hwppbgjus U |nquphpujws wpdhpt b tpg
Enwdujulymud (t=1,...55), DUM,g09-p U DUMy0q4-p Ytins thnthnjuwljwbp b’

1,t=1..20,

DUMaoos ={ oy — 1" 55 ©®)
1t=1..41,

DUMz014 = { 0,t =42..55 (©)

huly Zt(i)l—n i1 Zt(z)l_]} ynhuntkgpugunng hwjuwuwpnidutpt i, npnup puntpugpniud Eu uppwh £ogpudmt
wpwgnipmiatbpp:
Unpljh quwhwwnnidp wgb) L hknljw) wpyniupubpp.

ALNgpp, = —0.013 — 0.522,0.702%, + 0.27ALNgpp,_, — 0.14ALNoys,_, +

+0.28ALN_REMIT,_ + 0.12DUM,00s — 0.02DUMyq14 , ?)
ALN_CONS, = 0.03 + 0.11Z% — 0.28Z%, + 0.05ALN_GDP,_, — 0.18ALN_CONS,_; +
+0.16ALN_REMIT,_; — 0.03DUM,09 — 0.003DUM,q,, , ®)

ALN_REMIT, = —0.12 — 0.5Z, + 1.1Z®, + 0.34ALN_GDP,_, — 0.81ALN_CONS,_, +

9
+0.19ALN_REMIT,_; + 0.14DUM,000 + 0.12DUMs14 : ©

Quwhwwnjws §nhttnkqpnn hwjuwuwpnidubpt .
7Y = LN_GDP,_; — 0.82LN_REMIT,_; —3.98, (10)

7% = LN_CONS,_; — 0.82LNpgyr,_, — 4.26 : (11)
Unnljh plnipugphsiibph Jbpnisnipenitp popnp hwdwyuwinwupwb phuntph hpuiuiugdui
dhongny, Jyuyky k, np Unpljp Jpwljugpnpb ipwbwluwih b, b npu wpynitpubpt wpdwbwhwdun tu:
Unpbih  Juniimpju hwdwp wbhpwdbion L, np upuugh dogpudwt gnpswljhgp  1huh
puguwuwlui b Jhfwlugpnpbtt tpwbwluh: Ukq hbwwppppmd o ZUU-h U uwyundwl
hwjwuwpnidubpp: ZUU-h (7) hwquuupdwt dky wnwehtt Ynhtunkgpny hwjuwuwpdw qnpsulhgp
puguuwlub £ -0,52 b wjt Jhdwljugpnpby towbwlugh b, hbsp towbwymd b np ghgh 22 gpuduljwi
thnpuwtgnidubpp b ZUU0-u Gpupudwditn ghtwdhy hwjuwuwpulopmpjut dbe Giu: Anpswlgh
wpdtipp thwuwninwd k, np gpudwlut hnjuwbgnidubph muwnwidwi wpyniupnid ZUU-o hwgnpy

Enwdujunid pp hwjwuwpulppenipjut Jhduyht JEkpunununid k 0,52 gnpswligny, wyuhtpl, 52%-ny

Soqpuuynid b Jhpunwptnd hp hwjwuwpuljppuyhtt wpdtpht: Unyt hwjwuwpdwt  Eplpnpy

nhtunkgpnny hwjwuwpdwb gnpswljhgp gpujui £ 0,7, hisp tpwbwlnid E, np shw bplupududybn

huwjuwuwpulsnnipmnit dhwuht Jipgqusd vywedwb, thnjpwbgnidubph nt ZUU0-h dholi: Uju wpmyniupp
unwgynid E bwb uvywedwt hwjwuwpnidhg (8), npubn wnwehtt Ynhtunbgpnn hwjuwuwpdut

qnpsuljhgp npumb £ 0,11: Pulj phypnpy Ynhlnbgpnn hwjuuwpdwh gnpswljhgp puguumfui k

(-0,28), puyg Yhdwlugpnpkt ny bwowbwluih, hushg hbwnbnd E np sjuw  Epjupududibn

huwjuwuwpulpppmipnit  thnjpwgnidutph b wyuwndwb dhol: Unphh dbwgws wwpwdbwnpkph

htunwqgnuinipniip gnyg k mwhu, np jupdudwdiin hbpwiuwpnd 2ZUU-0 sh wgnnud vyyundw Jpu,

uwluy hnfumbignidubpt wgnniud Et: Ywpdwdwdjin hinwtjupnid nppudufut hnpawtgnidubph 10%

wdp phpmd b uyundwi 1,6% wah, huly ZUU-h 2,8% wh: Unhinbgpnn huuwuwpnidibphg kplnad

nn Epupudwditn hipwuupnid gpudwlut hnpuwiignidubph 10% wdp hwighkgund £ 20U-h 8,2%

wah: Unnhjh wyuyhuny Juymd k np gpudwljub njewbgnidibph wqnpbgmpeiniip 2UU-h Jpu ph’

Jupgwdwdljbn, ph’ bpupudwdlin hkpwblwpnid gpuljui k bnby:

1. Udthnthbnd Juphih k upby, np juw Epupududiin hwuwuwpulppnipmia ZUU-h b gpudwuljui
thnfuwbgnudbph  dhol:  ®njuwbgnidibpp wilbjuginid o 20Ut pt Jupdwdudljbn, pt
Epjupududjbn  htpwbjupnid: Cunn npnud, ppuwdwlwb  thnppwiugnidubph  tnthnjunipyut
wuydwbibpmd  ZUU-t hp  hwjwuwpulpnuyghtt wpdbphtt Jhpugueunid t 50%-hg  pupdp
wpugnipjudp:  CPnuwbgnudubph  wqpbkgmpmnitp wyuedwt Jpu dhugt jupdwdwudljin
htnwiujuwpnid Juynid k, np gppudwlut hnfjuwbgnudutpp Z00-h Jpu hhpdbwwiunud wqpoid |
uyundwb Uvhongny:
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H.M. I:xpoamsn, JI.A. 3napumsan
BJIMAHUE JEHEXHBIX ITEPEBO/IOB HA 3KOHOMMYECKHA POCT
PECITYBJIMKU APMEHUA

Ananuzupyemcs enusmue OeHedCHLIX Nepeso008 Ha 6anosou euympenHui npooykm (BBII) Apmenuu.
Tecmupyemcsi eunomesza 0 KpamkOCPOYHOM HOZUMUBHOM U OO0J20CPOYHOM HE2AMUGHOM GIUSHUU OCHEeNCHBIX
nepego0os na BBII u nompebaenue. Oyenena eekmopras mooenv koppekyuu ouwubok (VECM), coenacrho komopou
OenedicHble nepegodsl cnocobemeyiom pocmy BBII kax 6 kpamkocpouHot, mak u 6 00A20CPOYHOU NepPCneKmuee, U
MedHcOy HUMU cyujecmsyem 00J20CPOUHbLI OUHAMUYEeCKUll 6ananc. [JenesicHvle nepesoosl 61usiom Ha nompebierue
MOALKO 8 KPAMKOCPOUHOM Hepuooe.

Kniouesvie cnosa: oemnesicHvle nepesoovl, 8a1080U GHYMPEHHUN NPOOYKM, 00A20CPOUHBIL OUHAMUYECKUL
banamnc, 6eKMOPHAs MOOEb KOPPEeKYulU OwUO0K, KOIPhuyueHm Koppekyuu omubox.

N.M. Jrbashyan, L.H. Zilfimian
THE IMPACT OF REMITTANCES ON ECONOMIC GROWTH OF THE
REPUBLIC OF ARMENIA

The impact of remittances on gross domestic product (GDP) in Armenia is analyzed. A hypothesis about
a long-term negative and a short-term positive impact of remittances on GDP and consumption Is tested.
According to the estimated vector error correction model, based on the multivariate time series data,
remittances promote the growth of GDP both in the short-term and long-term horizons, and there is a long-
term dynamic balance between them. Remittances influence consumption only in the short-term horizon.

Keywords: remittances, gross domestic product, long-term dynamic equilibrium, vector error correction
model, error correction factor.
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THE ENTREPRENEURIAL ORIENTATION AND EMPLOYABILITY RELATIONS
TO INDIVIDUAL AND ORGANIZATION SUCCESS MEASUREMENT

The empirical study of entrepreneurial characteristics and employability relations to organizational and
individual success is presented. Features of entrepreneurial characteristics and employability are presented and
the system of hypothesis and questions allowing the study of hypothesis acceptance are proposed.

Keywords: entrepreneurial, orientation, measurement, individual and organizational success assessment.

Introduction. The study of entrepreneurial orientation problems has been implemented in [1]
utilized data from 1,067 firms in six countries. As the result mentioned authors clarified the psychometric
properties of the entrepreneurial orientation (EO) measure. Questions highlighted in presented researchers
were devoted to the study of three sub-dimensions: innovation, proactiveness, and risk-taking. They
showed that correlation analysis revealed that the three sub-dimensions of EO are able to vary
independently of one another in many situations.

Further progress of results according to [1] the most widely utilized operationalization of EO in
both the entrepreneurship and strategic management literature was implemented by [2].

The results of the empirical study conducted by [1] suggests that the [2] EO scale can be
effectively employed when conducting research on the topic of entrepreneurial orientation.

Similarly, there exists a set of dimensions of the strategic decision-making process which is
underlying in almost all entrepreneurial processes. This involves the intentions of an individual or team in
a dynamic process.

Present paper is devoted to the study of the approach providing empirical measurement of
entrepreneurial orientation and employability and analyses both dependent and independent variables.

1. Variables providing empirical measurement for the individual and organizational success
assessment

1.1. Career Success. Career success is the concept mostly associated with the notion of career
[3-5]. “It reflects the accumulated interaction between a variety of individual, organisational and societal
norms, behaviours, and work practices” [6], p. 54. Career success refers to real or objective, and
perceived or subjective accomplishments of individuals in their work lives e.g. [7,8].

From an objective perspective, career success is evaluated with the use of external reference
points or norms ([4,8,9]) and is operationalized by means of quantifiable employment history criteria that
includes promotion rate.

On the other hand, from a subjective perspective, career success is evaluated by individuals
themselves, utilizing their own personal criteria of success [4, 9]. Hence, subjective career success is
typically operationalised by means of attitude scales [4,10].

Empirical evidence has suggested that subjective perceptions of one’s own career do not always
correspond to external objective criteria (e.g. Korman, Wittig-Berman & Lang, 1981) [11].

1.2. Measurement of variables. Objective career success developed by [12] will be measured
with three single items. Both objective hierarchical success, measured as number of promotions, and
objective financial success, measured, as current gross income (including the employee’s basic salary, but
excluding any bonuses) in Jordanian Dinars will be assessed. Next, we will assess how much the
employee has earned beyond his/her basic salary (e.g. bonuses, share options, etc.) last year.

As far as hierarchical success is concerned, success within the organization the respondent is
currently employed, and success in the employee’s entire career history will be assessed.

General subjective career success will be measured with 7 items from [13]. The items require responses
on a 5-point format: (1) does not apply at all, to (5) applies a great deal. The scale is based upon the
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subjective career success scales from Gattiker and Larwood (1986, 1988) [4,14]. Most recently [13] has
been reported an internal consistency reliability of .72 for the scale. The items are given below:

I am in a job that offers me the chance to learn new skills.
I am in a position to do mostly the work that | really like.
| am respected by my peers.

I am receiving fair compensation compared to my peers.

I am drawing a high income compared to my peers.

I am pleased with the promotions | have received so far.

| am going to reach all of my career goals.

NogakrwnhE

1.3. Organizational Success. A problem frequently discussed by researches in entrepreneurship
is the measurement of success. [15] proposes the use of profitability, cost, productivity and market share
as indicators for competitiveness. [16] measures the competitiveness quantitatively by the ability to raise
capital and cash flow in terms of liquidity. Other authors [17], agree that growth variables are the best
indicators to measure venture performance.

When studying SMEs in developing countries a distinction has been shown by [18], the size of
SMEs in advanced countries has been interlinked with the size of the international niche market where
they compete. In contrast the size of the SMEs in developing countries is mostly determined by the
domestic markets where they operate. In addition to limited access to capital R&D and many other
requirements.

Measurements: Employment Growth will be measured using 2 single items developed by [18]; the first,
average percentage performance growth over years; and the second, average absolute employment growth
since the business was founded.

Measurements: Profit Growth will be measured using 3 items developed by Utsch & Rauch (2000) [19]
scored ona 5-point scale (1) strong decrease to (5) strong increase.

1. Was your profit higher than last year?
2. What profit do you expect in comparison to the last year?
3. Is your personal income better than last year?

2. Research Model

The independent and dependent variables and mediators were incorporated to provide the proposed
research model as shown in Fig. This research model will make the study possible and will be used to
formulate the hypothesis for the identified research questions.
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Independent Predictors Mediators Dependent
Variables
Individual Predictors
e Human Capital Factors
e Training & Development
e Family-Work Conflict
e Career Involvement
o Flow
e Need For Achievement Employability Individual Level
e Locus of Control e Occupational Career Success
o Self Efficacy Expertise e Objective Career
e Anticipation & Success
Optimization e Subjective Career
e Personal Flexibility Success
e Corporate Sense
Job Related Predictors > . Balance ma
e Career History ‘
e Learning Value Entrepreneurial Venture Level
Orientation success
¢ Innovativeness e Employment
e Proactiveness Growth
e Risk Taking e Profit Growth
Organizational Predictors
e Structural Factors
e Learning Climate
e Leader Member
Exchange
e Networking

Fig. The Research Model

3. Hypotheses

The area of the research of entrepreneurial orientation and employability relations to the individual
and organizational satisfaction considers an approach based on the hypotheses to put forward the raised
problem. Preliminary proposition gives schemes which should be implemented for the statement of the
information about company entrepreneurial orientation and employability state of the art. EXxisting
approaches for the study of company entrepreneurial orientation and employability relations based on the
hypotheses proposition and its acceptance provides to get suggestions which are in the agreement with
experimental study. Based upon the preceding discussions in the literature review this section itemizes the
hypotheses the research seeks to answer.
H: Individual predictors are positively related to individual level success.
H: Individual predictors are positively related to venture level success.
Hs Job related predictors are positively related to individual level success.
Ha4 Job related predictors are positively related to venture level success.
Hs Organizational predictors are positively related to individual level success.
Hs Organizational predictors are positively related to venture level success.
H- Entrepreneurial employability is positively related to individual level success.
Hs Entrepreneurial employability is positively related to venture level success.
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Hy Entrepreneurial orientation is positively related to individual level success.

Hio Entrepreneurial orientation is positively related to venture level success.

H1: Individual predictors mediated by employability are positively related to individual level success.

H12 Individual predictors mediated by employability are positively related to venture level success.

His Job related predictors mediated by employability are positively related to individual level success.

Hi4 Job related predictors mediated by employability are positively related to venture level success.

His Organizational predictors mediated by employability are positively related to individual level
success.

HisOrganizational predictors mediated by employability are positively related to venture level success.
HizIndividual predictors mediated by entrepreneurial orientation are positively related to individual level
success.

HisIndividual predictors mediated by entrepreneurial orientation are positively related to venture level
success.

HisJob related predictors mediated by entrepreneurial orientation are positively related to individual level
success.

H2zoJob related predictors mediated by entrepreneurial orientation are positively related to venture level
success.

H210rganizational predictors mediated by entrepreneurial orientation are positively related to individual
level success.

Hx,Organizational predictors mediated by entrepreneurial orientation are positively related to venture
level success.

Questionnaire for the study of hypotheses

Following to the research problem of the study and hypotheses proposed based on the literature
devoted to recent studies the Questioner is formulated. Taking into account the diversity of problems are
to be studied for the entrepreneurial orientation and employability questions concerning to organization,
employees, market, innovation, career development, financial growth are formulated and involved in the
list of questions.

Questionnaire

IPO1: Gender.

IPO2: What is your year of birth?

IP03: What is your highest educational qualification?

IPO4: What is your marital status?

IPO5_1: Do you have to take care of children under 18?

IPO5_1n: Number of children under 18.

IPO5_2: Do you have to take care of Parents/Relatives?

IPO5_2n: Number of Parents/Relatives.

IPO5_3: Do you have to take care of other dependents?

IPO5_3n: Number of other dependent.

IP0O6: For how many years have you been "self-employed" or "employed" as CEO or Director General?
IPO7_1: How many days past year have you spent on training and development courses in your current
expertise / job area?

IPO7_2: How many days past year have you spent on training and development courses in an adjacent
expertise / job area?

IPO7_3: How many days past year have you spent on training and development courses in a complete
different or new expertise / job area?

IPO7_4: How many days past year have you spent on training and development courses aimed at your
further personal development, i.e. less job-related subjects?

IP08: The major satisfaction in my life comes from meeting my professional/career objectives.
IP09: The most important things that happen to me involve my career.

IP10: I am entirely involved in developing my career.

IP11: 1 am prepared to engage in any type of personal sacrifice in order to advance my career.
IP12: When | am working, | think about nothing else at all.

IP13: I would still do this work, even if | received less pay.
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IP14: When | am working on something at my job, I do that out of myself and not because | have to.
IP15: Hard work is something I like to avoid.

IP16: | like to work hard.

IP17: There is satisfaction in a job well done.

IP18: I prefer to work in situations that require a high level of skill.

IP19: | would rather learn easy fun games than difficult thought games.

IP20: It is not always wise for me to plan too far ahead because many things turn out to be a matter of
good or bad fortune.

IP21: I am usually able to protect my personal interests.

IP22: My life is determined by my own actions.

IP23: | feel like what happens in my life is mostly determined by powerful people.

IP24: 1 judge my abilities to be high.

IP25: When | want to reach a goal, | am usually able to succeed.

IP26: In case of becoming unemployed, | am convinced that, because of my abilities,

I will soon find a new job.

IP27: If | had to change my job, | am sure | would be up to the demands.

JPO1_Y: For how long in total have you been on the labor market in regular employment?

Do not include student jobs or summer employment (Years)?

JP01_M: For how long in total have you been on the labor market in regular employment?

Do not include student jobs or summer employment (Months)?

JP02_Y: For how many different organizations in total have you worked during your entire career (Years)?
JP02_M: For how many different organizations in total have you worked during your entire career (Months)?
JP03_Y: For how long in total have you worked in your current area of expertise, including the time in your
present job? (Years)?

JP03_M: For how long in total have you worked in your current area of expertise, including the time in your
present job? (Months)?

JPO4_Y: For how long in total have you worked in an adjacent/similar job domain

(compared to your current area of expertise) during your entire career? (Years)?

JP04_M: For how long in total have you worked in an adjacent/similar job domain

(compared to your current area of expertise) during your entire career? (Months)?

JPO5_Y: For how long in total have you worked in a completely different area of expertise

(compared to your current area of expertise) in the course of your entire career (Years)?

JP05_M: For how long in total have you worked in a completely different area of expertise
(compared to your current area of expertise) in the course of your entire career (Months)?

JP06: My present job and my responsibilities require me to further develop my capabilities.

JPO7: The experience | gain in my job encourages me to develop new capabilities (i.e. acts as a ‘nutrient’
for further learning).

JP08: | can learn more and more from my job.

JP09: My job enables me to reach the limits of my capabilities.

JP10: My job enables me to further develop my talents.

JP11: In my work | can completely utilize my capabilities.

OPO1: What is your current job title?

OP02: What is your main area of activity in your job?

OPO03: In what sector do you operate in?

OP04_Y: How long have you been in your current position? (Years)?

OP04_M: How long have you been in your current position? (Months)?

OPO05: How many employees work in your business?

OPO06: What is the name of the venture?

OPO07: Which of the following apply to you?

OPO08: How is your venture registered?

OP09: When was your venture established?
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OP10: There are lots of different ways to learn new jobs here.

OP11: If I have a question about my job there is someone available to answer it.

OP12: I am not given the time | need to learn new tasks.

OP13: We accept each other’s weaknesses and limitations.

OP14: 1 have no time to learn new tasks before I have to do them.

OP15: We have to say in how things are done here.

OP16: Our ideas for changes are welcomed by management.

OP17: To what extent do you know how satisfied your manager is with what you do?

OP18: What are the chances that your manager would help you to solve your work problems?
OP19: Regardless of the amount of formal authority your manager has, what are the chances that he/she will
‘bail you out’ at his/her expense.

OP20: To what extent do you know how satisfied this employee is with what you do?

OP21: What are the chances that your employee would help you to solve problems in your work?
OP22: What are the chances that this employee will ‘bail you out’ at his/her expense?

EO1: I consider myself competent to engage in in-depth, specialist discussions in my job domain.

E02: During the past year, | was in general competent to take prompt decisions with respect to my approach
to the work.
EO3: In general, | am competent to distinguish main issues from side issues and to set priorities.

EO04: | consider myself competent to be of practical assistance to colleagues with questions about the approach
to work
E05: How would you rate the qualities of your skills overall?

E06: What proportion of your work would you say you brought to a successful conclusion in the past year?
EO07: How much time do you spend improving the knowledge and skills that will be of benefit to your work?
EO08: | take responsibility for maintaining my labor market value.

E09: | am focused on continuously developing myself.

E10: I consciously devote attention to applying my newly acquired knowledge and skills.

E11: During the past year, | was actively engaged in investigating adjacent job areas to see where success could
be achieved.
E12: In formulating my career goals | take account of external market demand.

E13: How easily would you say you can adapt to changes in your workplace?

E14: How easily would you say you are able to change organizations, if necessary?

E15: How much variation is there in the range of duties you aim to achieve in your work?
E16: | find working with new people.

E17: In my work | take the initiative in sharing my organization.

E18: In my organization | take part in forming a common vision of values and goals.
E19: I am involved in achieving my organization’s/department’s mission.

E20: How much influence do you exercise within your organization?

E21: I suffer from work related stress.

E22: My work and private life are evenly balanced.

E23: The time | spend on my work and career development on the one hand, and my personal development
And relaxation on the other are evenly balanced.

EOO01: In general, the top managers of my company favor a strong emphasis on my work output.

EO02: How many new lines of products or services has your company marketed during the past 3years?
No new lines of products or services.

EOO03: How many new lines of products or services has your company marketed during the past 3years?
Very many new lines of products or services?

EOO04: How many new lines of products or services has your company marketed during the past 3years?
Changes in products or services lines have been mostly of minor nature.

EOO05: How many new lines of products or services has your company marketed during the past 3years?
Changes in products or services lines have usually been of minor nature.

EOO06: In dealing with competitors, my company typically responds to actions which competitors initiate.
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EOOQ7: In dealing with competitors, my company typically initiates actions to which competitors then respond.

EOO08: In dealing with competitors, my company is very seldom the first business to introduce new products
or services, administrative techniques, operating technologies, etc.
EO09: In dealing with competitors, my company is often the first business to introduce new products or
services, administrative techniques, operating technologies, etc.
EO10: In dealing with competitors, my company typically seeks to avoid competitive clashes, preferring a
“live-and-let live’ posture.
EO11: In dealing with competitors, my company typically adopts a very competitive,
“undo-the-competitors” posture.
EO12: In general, the top managers of my company have strong proclivity for low risk projects
(with normal and certain rates of return).
EO13: In general, the top managers of my company have strong proclivity for high risk projects
(with chances of very high returns).
EO14: In general, the top managers of my company believe that owing to the nature of the environment,
it is best to explore it gradually via cautious, incremental behavior.
EO15: In general, the top managers of my company believe that owing to the nature of the environment,
bold wild ranging acts are necessary to achieve the firm’s objectives.
ILO1: Please indicate how many promotions you have experienced since joining your current organization?
ILO2: Please indicate how many promotions you have experienced in your entire career (including your
career in this organization)?
ILO3: What is your current gross yearly income (that includes your basic salary, but excludes any bonuses)?
(In USD)
ILO4: How much have you earned beyond your basic salary (e.g. bonuses, share options, etc.)? (In USD)
ILO5: I am in a job that offers me the chance to learn new skills.
ILO6: I am in a position to do work that | really like.
ILO7: | am respected by my peers.
ILO8: | am receiving fair compensation compared to my peers.
ILO9: I am drawing high income compared to my peers.
IL10: I am pleased with the promotions | have received so far.
IL11: I am going to reach all of my career goals.
VLO1: Please indicate the average percentage employment growth over years.
VLO02: Please indicate the average absolute employment growth.
VL03: Was your profit higher than last year?
VL04: What profit do you expect in comparison to the last year?
VLO5: Is your personal income better than last year?
CO01: How easy would it be for you to find a suitable job with another employer?
The questionnaire is formulated on the basis of requirements providing the study of
entrepreneurial orientation employability relations for SME in Palestine.

Conclusion. As the result of the study we argue that many of the supposed distinctions could be
formulated as integrated system of questions providing the study of the SME. The questionnaire
combines questions providing an assessment of consequences of the individuals and organizations as
entrepreneurial desirable orientation and characteristics and employability.

Generally the questionnaire is based on the researches implemented by previous researchers and
is universally accepted and adopted standard features characterizing SME in Palestine.
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Unwbgpuyhti punkp. dkphwuplunppniemil,  qupénitbwlnyenil, wihunwliwh o Juquwlbpyuwlwi
hwonnnipinii, hwpwpkpulgnipeinil, giuhunnni:

A. Axommkansn, C. Hakamsn
OIIEHKA COOTHOWIEHUS NMPEANPUHUMATEJIbCKOW HANIPABJTEHHOCTHU U
3AHATOCTHU C HTHANBUAYAJIBHBIM 1 OPTAHU3AIIMOHHBIM YCIIEXAMH

IIpogedeno Ounamuueckoe IMRUPUYECKOe UZYYeHUe COOMHOUWEHUs KOMNOHEHMO8 NpeonpUHUMAMenbCKoU
OesimeNbHOCmU U mMpyOOyCmpolcmeda ¢ Op2aHU3AYUOHHLIM U UHOUBUOYANbHLIM ycnexamu. IIpedcmasnenv
Xapakmepnvle 4epmvl KOMNOHEHMOE NPeONnpUHUMAMENbCKOU OesmeNbHOCY U mpy0oyCmpoucmea, a makxoice
cucmema 2unomes U GONPOCO8, CEA3AHHBIX ¢ uccredosanuem. Hccneooeanvl cucmema unomes u 6onpocwl,
cnocobcmeyowue gopmuposanuio 8vl0euHymou eunomessl. HMcciedosanue maxoice coOepiscum dMIUPULECKU]
pasoei, GKMOYAWUN 0COOEHHOCIMU U NeMeHmbl, KOMopble NO360AI0M USMEPAMb U OYEHUBAMb CE:A3b MENCOY
nPeOnpUHUMAMETbCMEOM U MPYO0yCHPOUCHBOM.

Kniouegvie cnoea: npeonpunumamenvckuii, — OpueHmayus, — UsMepeHue,  OYeHKd,  UHOUBUOYAIbHbIL,
OP2aHU3AYUOHHYIL, YCHeX.

Hakobjanyan A. — Department of Management and Employability, PhD, Associate Professor, YSU
Nakashian Saro — Department of Management and Employability, PhD Student, YSU
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C.9. Kocemsn

YCOBEPIHIEHCTBOBAHHUE CUCTEMBI YIIPABJIEHUSA BY3AMHU HA
OCHOBE BHEJAPEHUSA MOJAEJIN BUSHEC-ITPOIIECCOB

Paccmampusaromes 6onpocul ycosepuieHcmeosanus cucmemsl ynpagieHus 8y3amu, 0CHOBAHHOU HA MOOeu-
posanuu OusHec-npoyeccos. HM3yueno mexyujee cocmosnue ynpasieHusi Ousnec-npoyeccamu 6 gysax. Iloouep-
KUBAEMCs 8ANCHOCTb NPUMEHeHUs Mooenuposanus dusnec-npoyeccos (BPM), npusedenvr smanvl ux pazeumus. Ha
OCHOBe AMANU3A UMEIOWUXCS TUMEPAMYPHLIX OAHHLIX NPeolazdaemcs NpUMepHas Mooeib YNpaeienus OusHec-
npoyeccamu 8 8y3ax.

Knroueewie cnosa: 8y3, ynpasnenue, 6usHec-npoyeccwvl, MOOeIUpOsaHue.

BBenenue. Yrpasiennue OU3HeC-TIpoIecCaMu SBISETCS chepoil MeaTeIbHOCTH, KOTOpask BKIIOYACT
nr00yr0 KOMOMHALIMIO MOJEINPOBAHMS, aBTOMAaTH3aLUHU, KOHTPOJIS, U3MEPEHHUs] M ONTHMHU3ALUHN IpPO-
LIECCOB B OpraHU3AIINH.

Bonpocsl MonenupoBaHHs U BHEAPEHHs OH3HEC-TIPOLIECCOB INPEACTABISIOT BaXKHYK 00JacTb
yhpaBiieHus], Tae TpeOyeTcss HalTu oOImuil A3bIK MEXKAY IEJIOBBIM aIMHUHHUCTPUPOBAHUEM, MOJEIUPOBA-
HUEM U HH(OPMAIMOHHBIMHU TEXHOJIOTHSIMU.

BPM mpencraensier coboifi HaOOp TEXHOJOTHWH, CHOCOOHBIX TIEPEBOAMTH MOJENu OuzHec-
MPOLIECCOB B KOMIBIOTEPHBIE MeponpusTus. B To sxe Bpemss BPM npezncraBisieTcsi B KaUECTBE CUCTEMBI,
KOTOpasi MOJ/ICP’KUBAECT OM3HEC-TIPOLIECCHl C MCIOIB30BAHUEM METOJIOB U MPOTPAMMHOTO 0OECTICUEeHUS
JUTSL pa3pabOTKH, BHEIPECHUS, KOHTPOJIS M aHAJIH3a ONEPallMOHHBIX MPOLECCOB C YYACTHEM COTPYAHUKOB
OpraHu3alMy 1 IIPU HAJIMYUH IPUI0KEHUH, JOKYMEHTOB U APYTHMX HCTOYHUKOB HH(OpMAILIHU.

Tennentun BHempeHus W pasputuss BPM oxBaTeiBarOoT mepuwof Oonee TpPUALATH JIET H
OTIPEJICIISIIOTCS ¢ YIETOM HENPEPHIBHOTO COBEPLICHCTBOBAHUSI U pEOpTaHU3any OU3HEC-TIPOIIECCOB.

HccnenoBanusi MOKa3aid, 4TO Onarogapsl MOHMMaHHIO OM3HEC-TIPOLIECCOB, OpPraHU3aLUH Jy4Ile
CHPABIIAIOTCS ¢ TPeOOBAHMSIMM TEKYILEro INIOOAJBHOTO PBIHKA. DTO CBS3aHO C TEM, YTO IIOCPEICTBOM
BPM opranuzaiusi CTpeMUTCs yIPaBISATh MPOLECCOM YIYUIIEHUS W ONTUMHU3ALNU KU3HEHHOrO IHMKIIA
koMmmanuu. JKW3HEeHHBIH UK OW3HEec-Tpolecca KOMIIAHWHM OmpesessieTcss Kak Habop (a3, KoTopbie
3aBUCAT IPYT OT Apyra M HAIPaBJICHbI HA YIyYLICHUE WIN ONTHMHU3ALHIO CYIIECTBYIOIINX, W J00aBie-
HHUE HOBBIX OM3HEC-TIPOIIECCOB, KOTOPBIE MMEIOT pelarollee 3HAYCHUE [T OPTaHU3aIINH.

By3bl, oCylIecTBIISIIOIIME CBOIO JICATENLHOCTh HA OCHOBE OM3HEC-TIPOIECCOB, KaK MPaBUIIO, XOPO-
IO YIPaBJSIOTCS. BBIABIEHHBIE, JOKYMEHTHPOBAHHbIE, CTAHAAPTHU3UPOBAHHbBIE, YIIPaBIIeMble, aBTOMa-
TU3UPOBAHHBIE OM3HEC-TIPOLIECCH TAPAHTUPYIOT KOHKYPEHTOCIIOCOOHOCTD BY30B Ha PHIHKE.

MojenupoBanue W BHEApPEHHWE OW3HEC-TIPOIIECCOB B By3aX - MPHU3HAK TOTO, YTO YHHUBEPCHTETHI
XOTST YCOBEPLICHCTBOBATh CUCTEMY YIPABJICHHs Ul YJOBJIETBOPEHHS OKUAAHUI 3aMHTEPECOBAHHBIX
CTOPOH.

JlutepaTypHbIiii 0030p. MoenrpoBaHue OU3HEC-TIPOLIECCOB TJIAaBHBIM 00pa30M MPUMEHSICTCS JIIs
YCOBEPIICHCTBOBAHMS CHCTEMBI YIpaBJICHUS KadecTBOM opraHm3anuu [1]. Pa3paboTka kaxmoro mpo-
1ecca MoJapa3yMeBaeT OIpeesieHne 3a7ad, UX MOCIeI0BaTeIbHOCTh, pab0oYMX MpPOLECCOB, OTBETCTBEH-
HBIX CYOBEKTOB, CPOKOB BBIIIOJIHEHHUS M T€X JOKYMEHTOB, KOTOPBIE HOPMAJIHM3YIOT JaHHBIH MPOLIECC WIIN
nponeaypy.

OpueHTanus Ha MOJeTUpOBaHue Ou3Hec-poleccoB Obuta BBeAeHa B 1990-X rogax MHULMATOpaMu
PEUHXUHUPUHTA, B YacTHOCTH Tomacom J[aBennoptom [2].

IIponieccHpii moaxon OW3HEC-MOJENMPOBAHUS CBSI3aH C HAy4yHBIM pykoBoAcTBoM Dpenepuka
Teiinopa (Total Quality Management u Six Sigma) [3].

Astopsl [3Buc 1 Mexra (1997) B cBoux padorax kiaccu(UIUpPOBaIN HECKOIBKO ITAIIOB PEHMHKH-
HupuHTa OusHec-mporecco (BPR) B GusHec-mikonax [4].

Koxnbaxep B cBoux paboTax MpeacTaBwWiI, 9TO OPHUEHTAITNSI Ha OW3HEC-TIPOIECCH KOHIIENTYalTbHO
MOYeT OBITh IPUMEHEHA ISl IPOSKTUPOBAHUS, TOKYMEHTUPOBAHHUS, YIIPABICHHUS U IIOCTOSHHOTO COBEp-
IICHCTBOBAHMS MPOIECCOB [5].
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MHorue wucciemoBaTenn paccmarpuBam BPM kak cucTeMHYI0 AWCIUIUIMHY, TIE IPOIECCHI
NPEJICTABIISIOT COOOW OTKPBITHIE CHCTEMBI C BXOJIAMH W BBIXOJAMH, COCTOSAT U3 TOJICHCTEM, TO €CTh
MOJMPOLIECCOB, BUJOB ACATEIBHOCTH U T.J.

B Hacrosiiee BpeMsi By3bl CTaJKHBAIOTCS ¢ TEHCHILMEH Tepexoja 0T MacCOBOTO 00pa3oBaHMs Ha
COBEPIIICHHO HHYI0 MO3UIHI0. UTOOBI 00ECIeUNTh YAOBJIETBOPSHHOCTh 3aWHTEPECOBAHHBIX CTOPOH
(cTyneHToB, COTPYIHUKOB, pabOTOAATENEH) H OCTATHCSI KOHKYPEHTOCIIOCOOHBIMH, BY3bI JOJKHBI YIIPaB-
JSTH CBOMMH OHM3HEC-TIpolLiecCaMi, MOA0OHO TpeAnpusaTHsiM. i 3Toro Heo0X0aUMO WHHLIMUPOBATH U
MOJICP)KUBATH Tiepeiady 3HAHUH yIpaBIeHus] OU3HeC-TPOIIECCaMH, a TAKXKE MOJUICPKUBATh TTOCTOSHHBIN
MOTOK 3HAHWU OWU3HEC-TIPOIIECCOB MEXIY By3aMHU U MPEICTABUTEISIMH PhIHKA TPyAa JJsl oOecriedeHus
00MeEHa OITBITOM.

Matepuajabl 1 MeTOABI. J[J151 BHEAPEHUS CUCTEMBI YITPABJICHUS By30M Ha OCHOBE MOJCIUPOBAHUS
Om3HEC-TIPOIIeCCOB HEOOXOIUMO:

®  [POBECTU aHAJU3 CYMIECTBYIONIUX MpakTHK BPM B mepenoBbIx By3ax MUpa,

=  OmpenenuTh HAOOP CYIIECTBYIOIIMX MPOLECCOB, KOTOPHIE BHITOTHSIIOTCS U YIPABISIOTCS B By3aX
(OCHOBHBIE, YITPABICHYECKHE M BCIIOMOTATEIbHBIC MIPOIIECCHI);

"  BBUICHHTb, KAKHE MPOIIECCHI B By3aX YIPaBIAIOTCS Xoporiino wiu mioxo (SWOT ananus);

= 00CYIOHTh pe3yNbTaThl aHATM3a C 3aMHTEPECOBAHHBIMU CTOPOHAMH BY3a,

*  pa3paboTaTh KapThl MPOIECCOB (BKIIFOYAS MATPHILy OTBETCTBEHHOCTH) IO MPOIECCaM M HHIHKA-
TopaM oreHku npousBoautensHocTr (KPI);

= ONpeneNuTh LENOCTHYI0 MOJENb ON3HEC-TIPOIIECCOB;

=  ONpelneNuTh MPOTPaMMHBIE CPENCTBA il OOeclieueHHs aBTOMATH3alUMM peajn3alud Ou3Hec-
MPOIIECCOB.

Kowmrieke nporeccoB 0XBaThIBAET BCIO HAYYHO-00pa30BaTEeIbHYIO ACATEIFHOCTD By3a M BKIIIOYAET

CJIEYIOIINE OCHOBHBIE COCTABIISIFOIIIUE:
= 00pa3oBaTeNbHBIC TPOTPAMMBIL;
= opranusaiys 00pa3oBaTeIbHOro MPOoIecca;
=  OpraHu3alys HayYHO-UCCIIEI0BATENbCKOM JesITeNbHOCTH;
=  ympaBieHHE KaJpaMy,
=  ynpaBieHue GUHAHCOBBIMH M MaTePHAIILHBIMH CPEICTBAMH.

MeTon0/10THsl 1 MHCTPYMEHTHI JIJI1 MO/IeJIMPOBaHUs Ou3Hec-npoueccoB. CrucTeMa yrpaBieHUs
BY30M Ha OCHOBE MOJICTUPOBaHUS OU3HEC-TIPOILIECCOB BKITFOUAET CIIAYIOIINE COCTABIISIONIHE:

= MOJICNIUPOBaHKE OU3HEC-TIPOIIECCOB;

=  JJOKYMEHTHPOBaHWE OU3HEC-TPOIIECCOR;

=  BpIOOp mporpammHOro obecrieueHus: BPM;

=  MOTHUBAIMS COTPYAHUKOB JI1 K3MEHEHHS MIPOIIecca YIpaBICHHUS.

[Ipouecc MoxenMPOBAaHHUS MOXKHO Pa3AeIUTh Ha ABE IPYIIIbL:
=  MOJENUpPOBaHUE, UCIIONB3YEMOE Ul aHaIM3a M ONTHUMH3AIMKU OM3HEC-TPOolLeccoB U On3Hec-Me-
PONPHUATHH;
=  MOJEJMPOBAHME IJIs CO3IaHHUS MPOrPaMMHOI0 O0eCIIeUeHHs M MHKEHEPHBIX LIEJIeH.
I'paduueckue SA3bIKH, MONIE3HBIE IS TIPE3EHTALUHN OHSITHH, POy, MPUCTIOCOOICHHH BHYTPH
MIPOLIECCOB, IOCTATOYHO BEJTUKH, CPEAN KOTOPBIX MOXKHO OTMETHTD CJEIyIOIIHe:
= DFD (amarpamMMa moToka JaHHBIX);
= [DEF3 (uaTerpupoBaHHbIi METOJ onpeseneHus 3, onucanue npouecca Capture Meton);
= BPML v.1.1 (s1361k MOmenupoBanus OuszHec-mpoieccos) (2002);
= Activity Diagrams (muarpamMMsbl 1eSIT€IEHOCTH).
TexHonOrUM U1 BHEAPEHUS MOJIEH OM3HEC-TIPOLIECCOB BKIIOYAIOT:
= ARIS monens, ARIS EXPRESS;
= Microsoft Vison;
= Corel. iCrafx;
= texHojoruto SIPOC;
= Business Studio.
Lenb kaXa0ro YHUBEPCHUTETA - ONPENEIUTh HA0Op MPOLECCOB, 3a1a4, KOTOpPble HEOOXOIUMBI IS
CTPAaTETHUECKOTO Pa3BUTHs By3a. [yl BBINOJHEHWS KaKIOW CTPATErHYecKOM WEeNd Ha3HAYaloTCs
OTBETCTBEHHBIE JINIIA U TTOAPA3JIEIICHUSI.
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Jlns xaxmoro mporiecca paspabaThiBacTCs OW3HEC-MOJACNh HAa OCHOBE MOJICIMPOBAaHUS OW3HEC-
MPOIIECCOB U PETIIaMEHTUPYIOMINX JOKYMEHTOB.

I[IpoexTHass cxema Mojaeau Ou3Hec-mpomeccoB. [lJis TNPOSKTHPOBAaHUS MojeiciH OusHec-
MPOIECCOB U3YYAIOTCSl aHAJIOTHMYHBIC CTPYKTYpPBI IPOILIECCOB W OMPEICIISIOTCS OCHOBHBIC IMOKA3aTeNN
oneHkr mpousBomutenbHocT Tporiecca (KPI). lns mpencraBieHusi CTPYKTYpPhbI YIIPaBICHHUS BY30M
HEOOXOIMMO YEeTKO CPOPMYITUPOBATH OCHOBHBIE TIPOIIECCHI U Pa3paboTaTh JOKYMEHTAIUIO M0 pealn3ye-
MBIM ITPOIIECCaM.

CucTeMa mporeccoB JUIsl By30B BKITFOYAET:

= ocHogHble npoyeccyl (pa3paboTka 00pa3oBaTEeIbHBIX MPOTPAMM, YIIPABICHHUE CTYAICHTAMH
U T.J1.);

= npoyeccuvl ynpagienus (yIpaBiIeHUE YEIOBEUECCKUMH PECypcaMu, yIpaBlieHHE JOKYMCEH-
Talue, ayIuThl, GPUHAHCOBBIA MEHEDKMEHT H T.11.);

= noddeparcusaroujue npoyeccol (BHEIPECHUs, NPUOOpPETeHHE 000pYMOBaHMS M YYCOHBIX
MaTepUajoB, TEXHUIECKOE 00CITy)KUBaHUE 3[aHUN, aIMUHUCTPUPOBAHUE U T.II.).

BelmenpuBeieHHbIE TPOLIECCHI MPEJCTABISAIOTCS B BHJIE KapT MPOIECCOB, MOJIENEH TPOIIECCOB U
JIOTIOJTHUTENBHBIX OTTHCAHHH.

KapTy Ou3HEC-poIecCOB MOKHO NPEJCTaBUTh B MAaTPHUYHOM BHJIC, B OCHOBE KOTOPOI'O JICIKUT
TaOJINYHOE OIKMCAHUE MPOIIECCOB, pealM3yeMbIX B By3e (puc. 1).

Ha3Banue PykoBoauTean ean ITopnpouecchl KPI JoxyMeHTanus
npouecca npouecca npouecca (npu npouecca
HEe00X0IMMOCTH)

Puc. 1. lllabnon onucanus busHec-npoyeccos 8 MAmpuiHoM euoe

busznec-nporiecchl MOXKHO TMPEJACTAaBUTh B BHJAE CXEMBI, B KOTOPOM TPHUBOISITCS BXOJHBIC H
BBIXOJIHBIC JIAHHBIC JIEATSIILHOCTH BY3a, OMMCHIBAIOTCS MPOIEAYPHO YE€TKO CHOPMYJIUPOBAHHBIC OCHOB-
HBIE U TOJACPKUBArOIINE TIporiecchl. ClieyeT OTMETHTD, YTO IOJDKHA OBITH MPECTaBICHA alTOPUTMU-
3aIHsl KQKIO0TO0 MpPoIlecca Ha BCEX YPOBHSX yIpaBiieHus (YHUBEPCHTET, (pakyabpTeT u T.1.) (puc. 2).

BrixoaHbie
JaHHBIE

Bxonnsie
JTaHHBIE

A 4

— | MHpouecc1

v

Ipouecc2 | 5| Ilpouecc 3 IMpomecc 4 » IIpomecc5 |—»

v

IIOKyMeHTaIIHﬂ, AJTOPUTMHU3ANNSA KAXKI0I'0 IMpouecca u
moampoiecca

Puc. 2. Illabnon modenu busnec-npoyeccos
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Ha puc. 3 mpencraBieHa mpumepHass MOJENb OM3HEC-TIPOIECCOB YMPABICHUS BY30M MO IISATH
OCHOBHBIM HaIIPaBJICHHSIM.

PRt 1 _- -, 1 1
-, - ||’ I, < 1 e ’ 1
OGpa3oBaTe/bHbIe : Opranusanust : Opranuszanus : : Ynpasienune : : Yupasienue :
nporpammsi (OIT) : 00pa3oBaTelLHOr0 | HAy4HO-HCCX. | ! KaJpaMHu 2 ¢unancamu |
! npoiecca : JAesITeJbHOCTH 1 1 1
S O e mmmm - — - L T L 1
Pazpa6oTka Paspaborka Pazpa6oTka Paspatotka Paspaborka
IUIAHOB 110
[UIAaHOB wiasos HUP IUIaHOB 110 cOopy
OIl obpas.nporecca 1 pUEMY KajpoB YHPABIICHHIO
OIODKETOM
(KPI) (KPI) (KPI) (KPI) (KPI)
A 4
Peanuzanus OIT Pacnpenenenue Peanmsanust Peanmsanust Pacnpenenenue
CPCICTB st Hay4HO-HCCIL. KaJpoBOH peCypcoB Ha
obecrieueHus JIESITSIIbHOCTH MTOJIATUKH OCHOBE
peanu3anuu OropKeTa
(KPI) oOpa3.mporiecca
(KPI) (KPI) (KPI) (KPI1)
MonuTopuHr Peammzanus MoHHUTOPHHT MonuTopuHr YnpasneHue
oIl IUIAaHOB 00pas.mp. Hay4YHO-HCCIL. JEeSITEIbHOCTH pecypcamu
JeSITeIbHOCTU Ka/IpoB
(KPT) (KPI) (KPI) (KPI) (KP1)
A4 l
OmneHka MOHMTOpPUHT U OrneHka Onuenka Orenka s dek-
on OICHKa Hay4YHO-HCCIL. JIESITEIILHOCTH TUBHOCTHU
o0pa3.mpomecca IESTENHLHOCTH KaIpoB pecypcoB
(KPI) (KPI) (KPI) (KPI) (KPI)

Puc. 3. Ilpumepnas modens buznec-npoyeccos ynpagieHust 8y3amu

Jnis kaXIoro W3 MpeCcTaBICHHBIX OW3HEC-TPOIECCOB HEOOXOIUMO pa3paboTaTh HHIAMKATOPHI
OLICHKH, MPEICTABUTh MPOLEAYPY PeATU3aLiK KaKI0ro mpoiiecca B Buae anropurma B Corel.iGrafx nmu
MOCPEICTBOM JPYTUX MH(DOPMAIIMOHHBIX TEXHOJIOTHI.

ITocne pa3zpaborku Ou3HEC-MOAENeN Ul KaKAOro IpolLecca B COOTBETCTBYIOIIEH IIPOrpaMMHON
cpelie MPOEKTUPOBAHUSI HEOOXOJMMO MHTEIPUPOBATH BCE OM3HEC-TIPOLIECCHI B OJHO LEJOE, YTOObI OHU
paboTany CHCTEMHO.

3axinroyeHune. YipasjieHHe Ha OCHOBE MOJEIUPOBAHUS OU3HEC-TIPOLIECCOB I103BOJIUT 00ECIIEUUTh
3((pEeKTUBHOCTH MO KaXKIOMY BHIY JIEATEIHHOCTH BYy3a.

Pa3paboTka MeTo1070THH, MEXaHU3MOB M MHCTPYMEHTOB JJISl MOJIEIMPOBaHHs OU3HEC-TIPOLIECCOB
YJIYYIIUT CHUCTEMY YIIPAaBJICHUS M YCOBEPIICHCTBYET METOJbl M MEXAHU3MBl YNPaBIECHUS KauyeCTBOM
Hay4HO-00pa30BaTeIbHOM NEsITENbHOCTH BYy3a.

Pa3pabotka npumepHO# Mozenn OM3HEC-TIPOLIECCOB YIPaBIICHHS By30B IIO3BOJIUT:

®  C03/aTh OCHOBY JJIs pa3pa0OTKH aBTOMaTH3MPOBAHHON CHCTEMBI YIIPaBJICHHs KAYECTBOM BY3a;
=  CHCTEMaTH3UPOBATh JEATEIBHOCTH By3a IO BCEM BUAAM;
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=  BOBpEMS M TOYHO JaTh OIEHKY IO KaKJOMYy OHM3HEC-TIPOIIECCy;
"  PYKOBOJCTBY By3a NpPUHATH dPQPEKTHBHBIC pEIICHUS O (OPMUPOBAHHIO HOBOW MHCCUH U
MPOTPaMMBI CTPATETHYECKOTO Pa3BUTHS By3a.
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U.E. YUnubdjut

PNRSEMP NPULUP YUNUYUNrU UL UUWYUMSh yusursLusnronhku
PPRLLU GNrocuLeusLerh UNGELL LEMHPUUL <hUUL 4rU

Rulnuplyyws Lh pnihkph Jupwjupdwli hwdwlupgh Junwplbjugnpédwli hupgkpp' hpdajus phqbku
gnpéplpughbnh Unplkjuynpdwl Jpw: Mumdbwuppyué b opnihbpnid phqhbu-gnpépbpughbph Juprwjupdui
plpughly Jpdwlp: Chngdinid b phqhbu-gnpéphpughbph dnplkjun/nplwul Juplhnpmpniap o phpjws ko ppuw
qupquguwll thnykpp: Qonipinii nibkgnn wngjuybkph hpdwl Jpw wnwowplynid E phqiuku-gnpdplpugihbph
Junpunwpdwl dngly pochEpnid [hpumbul hudwp:

Unwugpuypti punbp. poih, junwyupnid, phqibu-gnpdplpwgihbp, Unpbjun/npnid:

S.E. Kosemyan

IMPROVEMENT OF THE QUALITY MANAGEMENT SYSTEM OF HIGHER
EDUCATION INSTITUTIONS BASED ON IMPLEMENTATION OF THE BUSINESS
PROCESS MODEL

The issues of improvement of higher education institutions management systems are considered. The current
state of business process management in higher education institutions is studied. The importance of applying
business process modeling (BPM) and the stages of the development of BPM are emphasized. Based on the analysis
of available literature data an exemplary model for managing business processes in higher education institutions is
offered.

Keywords: university, management, business processes, modeling.

Kocemsain Cypen JnyapaoBuy - K.T.H., poueHT kadeapsl HMudopmarmkm u mar. MmeromoB HammonamsHOTO
arpapHoOro yHUBEpcUTeTa ApMeHUH
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<< YU3NhL RUMUSUUL, NURUUYUNULUL OrUS,erh PPULULUSU UL
urth MUKULRLENML Nh LUUUUS LNrOUNRLLLEN P
vursudurnr@3nkue

Qhunuplynd Bh whknnyepul Gkpphl b wipunuphl punupwiul ppujpduyp, nhnbuwmlul ndjupnipmibabph
hwppwhwupdwl b Juynil qupqugimlb whghkim whhpudbonniypenull npny hwupgkp: Zhdbun/npynid Fownuwp
pupyws pbphpbbph wihwwwn jmédwl whhpwdbrnnpmnibp: Upymd ki uyn opwfulinhp hwyuwwnwlakphi
hwubbpn ppwlwl mphhkp:

Unwlgpuyhti pwnbp. [npnigghni nhulbp, wbnbuwiul wpphwuluiugmd, snluyulul hwdwulupg,
pupmulpul wpdkphkp, hubpughl Jupshpp:

Utpopyw wpnhwljwb hpunwpdnipmiuubpp, wohiwphwpunupuljul, mbinkuwjut nughnuwyg
I hnwghnlwy qupqugnidbpt m thnnfumpemittpp, Jhpuniw woiwphp pdughtt hu$npuwghnt
wnkhtunnghwikph, nbnhjunuljut tnp htwpwynpnippiiubph wqnbgnipyut nidh dhengny unp
dwpunwhpwdbpubp it unbnst;: 6 wwhwienid Eu jmpndh  JEpnisnipiniuttp, wyddbwlub
hunhputinh wupqupwinidubp, wpwewighly nt wthpwdtown tinp pwqUwyupnipjut npykqpnud:

Stnbuwghunnpkl hhdtwynpdus whwnp E twl bk
Sunbumpjut dbky wqquyhtt pwphph Yhbwnpnbwugndut nt pinuwdbiup Jh pwth wbdwbg Jud
punwuhputiph npudunpmpjui nul hwyniqus Jepuhuljnqujut nophtnipniuubpp Yneniwyghnt
nhuljtpny, dhtwmbtuwmlu vhongukph nndbpuyht oppwtmunnipjudp, hyhnnwughnt unnbih prwnuplught
gnpswnnypitpny, whophtimjut hwpwpkpnipmitiubph dpwlnypny, qnin pwbwynp, <<Fuguwhuwyn
nuyjunhp hwdwdwjinpyudp>> (Unud Udhpp ghnlu 1776p. gpb b <<Unyt gnpsh dwpnhl hwgunby
Eu hwinhwynud hpwp, unyuhull nipwpnipuit jud qupdnipjuit wehpny, uwluyb  tpwbg
hunuwlygnipniup dhown £ wduwpundnud £ hwbipmipjut tjundwdp npbt quduppnipjudp jud qukpp
pupdpugubint npbt hwdwdwjinipyudp>>), wdpwumnmwinyynibabpp (M), d2,1-2), dnnwugusht b
hpkug punpudwil, Zm/m Juubiquynp npnquypttph Yhpupliuwt gnpshpuljwuqung nt phuniputiipng
Sunud b yuwndwnwhbnbwipwhtt juwtph hnjpyjpugunn dguudwd [1,2]:

Yuuwhwnwih ghpljthwnpniiugnidp nbnbumpjut dky omjuyuljui Yniymbljunipugh pupbijud
Untinynjhuynid - wowewgunid £ phph dpgulgnipni,  wnbwpught b hwowpwlulut
hwpwpbpnipniittiph wnbwwih hpugpoienit: Uju jupbnpugnyi hwpgbiph winbunidp puppugunid
k qnyuufp&wljis nt uinkndmud punu: Owbing ughiup & sk

<<Upguljgnipniup junspugnunniud £ ntnbuwfut b punupwlu hpjupwbnipjub jEunpnugdwip,
tpwojuwynpnid £ htwpwynpnipmnibiinh hwjuwuwpnipjup, wyuwnwdupdh Jdupdut wppupugh
punypp, unghwjuljut wuwrnyuijwsmpuip, hsyhu twb bhwdwpynd b hwuwpulnipu
JbEputhnpudwt pwipdhs nid: By Lpk tphpugqunh ypuw dwpnubg dks dwup sh ogunnynid wyn puphpubphg,
wyw wuhpwdton E hpuwbu tywunk] ontjujuluit  wtnbunipyut  wpdwnwynpdwip b
Jjuunwupbjugnpsdwp: Upyhuh  pupbjudwip fupbkh b hwuobl] nwtnbunipiut omuyuiub
whnwljut jupquynpdwt gniquljgdms thgngny>>[3]:

Tpudwljut Jhongutph ophtiwwit sppwbwnmiput nbkdyh wykjugdwut tpuwolhpubpng b
punupuwlul, hwbpwjhtt juwbph wipwpnyg gopéwlgnipjudp . wujdwiwynpjws whophtimub
Uwpunwhpubpibph hwppwhwpmd n Juih hkpwgdwdp ninbuwlwi hwpuynp qupqugnidibpp
hEknbwpwp nbnbkuwut wgh b jktuwdwujuppuljh wykjugdwt hpujuwt ghwhwnnidubpp:

NEnnipjud Juynit qupgqugnid ninnujh wnbpu nith nwanbuntpjut wpphwjuwiugdwt b tnp
onitjuttnh dtnpppdwi htwn:

UNUQULUZE @ NMUZULYNRU E.

Cugniul]  jmipupwisnip  punupugnt  wwhdwbwnpulwi, opklunpuljwt pugwpdwuly
qhpwluwnipjut  ppuymibiph, puuwliwit hwiwfupgh  wppupuihn, whwswn,  wpRUpPWHWN
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Yhpupnuip: Uqqujht wijunwigmpjui wdpugingniudt wikppu tjuntng’ gnpsnn pipuguljupgkph
htuwpwynphtiu punguyund nt qupqugduwt dwpunudwpnipmnii:

Stnbuwlfwi, hnqinp ni Upwympuyghty, pljkpuyhtt gnpdulgnipjudp,
duppuyhtt  Juwyhunuwh  hdwgwluwb, ghunwdnugnp hbwpudnpmipniuubph oguugnpédwi
sowipdwnhputpny, punupughwlwt hwuntinipjut b wpyniuph dkpppipdwt Adwpwdhm (o). 39, 8)
ghnulgnipjudp, punhwuwpuljmpjut wukpjpu hwjuwnph Unnudny tkppintidwsé nt wohtwnmwipuyhte
thnpdwnnt Ukpnidny Yuquuwlbpuyws yhnwluh punupuluinipni [4]:

donnippujupuwiuwit kphhp (22 Uwhdwbwnpnipmoii. $niu 10 Uwhdwbwnpuljui jupgh
hhuniupubpp. Zngdws 1) niukbuynt, Juyugbng, jupniguplbjnt hwtdtwnnipjut hwipgp, yhnnipjut
qnplinuguut ghipwlw owh, wnwetwjhti gnpdpupug dwiuwshinyg, whwp b nupdub] wnoptwljut
hwpwpkpmpinil, Yiugunh duu:

Yw pupnjuhngbpubmpjudp, twb ponwikjut ghubnhly §onh phjugpiudp wwhdwigng
dunwignpnh, hpwjwhwenpnh wpudwpwinipintl, dinwskjultpy: Yubh bwb hblnwunupd juwyh fwhun
qquynil  pnjuinulmpjudp  wknkympmib, tikpghnhiw, hnglnp, dowlnipughlt  ubinulwpgh
wywhnyuwl, whwnwplkh b swupnibujujub wpyniiph juquuynpdwt ywhweubp, npnug htwn
whwp b hwoldh tunky: Znghpuliulub swinp thnpdwpbinmpjudp wihpudbon Lynnudbkp dinghit) b
htuwpwynphtiu nughntiw] oquuuugnpsty , qupqugul) wyn weljw ukpnidu nt dhnnwdubpp:

Putiwmquwgubnh, wywwndhpwlukph, wywunbpbjunynpuit nwpusdut gnpdpupwgubpny
vwhlwiuthwljws <<npudwpuinmpmnibps> jupnignquljui gnpénnnipyniatkph hwidiwnpmpiniip
nupdund £ jungkjh, dudwtwlh Ynpniun, putth np donuybu ywhwbenid E unp yupqupwnidibp®
whwp nitbbwny Jepuwbugt] pwtwlguyhtt nhppbpp:

Bpp Jut hunwl] Spwgpuyhlt wwhwbeutp nt wuydwbwgpujht hhupkp, gpubp phjunpmd Eu
wipuq suipdily, dudwiimy pwhly ' tywinwl hknwwinkny (hupdtp nhpuybnk) hpunpmpjuin:

Uppm wdbkip, Uunndwbdughtt twhwptwdnipudp uvwhdwidws, punipjumt opkuptt E, nph
wipnnenipyntth m wpnneuguwl pubwdlp Ukpl B, wohtwnnbyb & uhpbil kU uhpdws (hikp [2]:

bull Uundwduyhtt  wpuwpswgnpswljutt  nidny hwunwndus  punipjubt opkupt m
Lphunnibwlwi hujuwwnph withninju juintp ny Uhuyl nu phyugpmd kb, wy bwl nogpnpymd &
Juunupbnt hwdwywnuwupwt jud hwdwpdtp, pnjuinuljuhg nt jurnignnuljut puy bnp:

Cunudkut wuhpudbown t dwbwsk] hpwwt whqwhwwntih wpdtpp b owpnibwlty Jjutph o
dudwtwljuopowth wuwhwueubphtt hwjwwnwphd qnpéty:

Ulwgudp gnpdénnmipniukp ki wpymbwown m ppublun, husybu bwb hbwpu]np
huwpwpnidubph, wnbnwh, pughwnyny, swhwnhnwlwl, punphwnwlju, htwpngh ot dwbpwjpaunhp
pnjuwinuljmpitubpny b nphuljipnd  wuydwbwynpqusd,  npntp,  ppkg  nwpupunype
wnwewnpuupubpny ubpplnugus, dudwiwlh dpguljguyht fpunhpbp B

Uju wdkthg suynn JbEpotiwpnnipt nt hknbwpp, 1hth jupdwdwdiin jud tplupududbn
dupunwhpwuybkpibpny yujdwtwynpws, Jubph swpnitwjuluwt qupqugnidubpt i b tnpwbnp
Atnpplpnidubpp:

Uju hudngnudtpny, wppjpwwnmwbpughtt hpwynitpny m wupunwlwbnipmitubph ppugdub
yunwuuwnynipjudp gnpshstitpp, ph whnwluwl, pk hwipuyhi, tnyihuly welinpught' dhdhugl
wpdwih ki gndkunh:

NMuunuwupwbwnnt b ghpwlu whwlnipyjuit mpnmppiabbpnud,  hwdwnwpus
dhowlnipniubph ubpppdudp lubughtt junwjupnudp whwnp b Eupupldh hwuwpulnipjut duu
Juquny pwlhiwg whnplh thpgpufjusmpjudp nt jujt pbwpjiwi wpnpnibpmd by qung
pugwhwjnnidubph: Pull npu Jbputhnjunidp jud htpwgndp b juquuwpwinnidp yuhwbgnid k
npudwpwbwlwb puybp nt gnpénnnipniutbp, nwghntwy (nisnudubp:

Uwbwluwln wgpkuhy hoknnpupubmpyut puguljuympmiip b widhn  qpoiguljhgubph
onpowtiljh Ypdwwnnidp whwnp b tpuppuwynply qpunusdnipjub, hudwpdtp wpjumnwbpuyhi opowqsh
nt pphktg huwdwyuunuuwt  hwdbpuop Uptnnpunp, hwply tqws phypnd’ hkwwppppuownd
Uhgw]uyph plnwjududp:

Zuupnipjutl wnwewnplyny dwubwghnnwljuwt wphbunwdupd jud ypnpbuhntiwy, hwipuygh
npuiul quwhwwnwulwuith wpdubwgws, nkjnhtiquyht b wyhwwnwupwhtt pdmguljut thnpdwnnipjudp,
ghnnudnwynp Jupnnnipjudp qnpshsubiphtt whwnp b nghotisk) ni ubpnub) jud tywbwll] yhnwlu
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wywpunmd: B wuwhwbe nuk, np hpkug wihwnwlwi, vhwubwlwh, phiwhl wolwnwbpny
Junniguplkt opphtwljut, pupnjuljwi jubp nt gnpéniubnipinii:

Utppuihnjumpjut  wwpnwnpp wuydwip whwnp b Gpuwolwynpyh ubpoiiinubph  dhol
Epynunipjut, hwdbpwojunipjul, puwlwint wbkdyh, htwpwdhn qupqugnidubph, twtndy
pupwugph wywhnydwdp b ghinnulgnipjudp:

Unweuwhbtppnipjud vwhduitdwdp hpujughnpbu wwhwigynid G,

1. Upnwpunuwunipjnii:

2. Uquu onijujuljut hwpwpbpnipmitubp:

3. Unghwj-ntnbuujui nt whnwuljut junwjupdwt hadwljupqujhtt thnthnunipniuutp b
pupbthnmudubph Spuqpuyghtt tnp ppoypubp:

4. Ppujwunipiniiibph nt yupunwljwin pmnbbtph juinbulwpgdws yunwepwbundnpyudp
hpuwyuwpwluyhl, puthwuighly, hwyyinynnuljut uljqpniupubph jhpundw
punupwljwinipmnii:
2U8UUSULDh ZULruMesSNheE3UL 2014-2025p7p. ZEnwuljupuyht qupqugdui
nuqUujupulut spwgpny ptl wdpugpus k.

<<Opwgph hbowuluwpp dhsh 2025 pduljubt L Quwuunwpnpnid twpwiodus tu  bpyph
unghwjuju-nbnbuwju  qupqugdut  ghpuuynipmitubph puphwipuiuwt  hwdwpunudpp,
bywwnwlubpp, qupqugdwi  hhdbwlwt  jungpugnuitpp b vwhdwbwhwlndubpp,  ghpulu
tywwnwlutiphtt hwutknt hwdwp withpudbyn wnwugpuyht pupbthnpunidubpt nt punupwluwunipjut
gnpdhpubpp, hisybu twb hhdtwlw nhuljbpp:

Yunuwjwpnipjub ipjupududjin qupgugdut nwquuyupnipjut gippjutinhpp ptwlsnipjut
nipwlul b ny mpulwb pupklignipyub supnitbwjulwt wykjugnidu t:

Epyph qupquguwi tkplu tmph wowbdtwhwnmpnibibphg kukn] npulu & pupdp
wpununpnujuimpmntt wywhnyny wpluiwnmwnbntph vnbnddwt fwbwwywphny qpunuénipui
puyuyunidp hnswlqws L npybu spugph hhdtwjut tyyunwly(4]: <<Uwpwn, 2014p:, p. Gplwl, ke 8>>.

Zwjwunwth inpubjuju huipuybunmpjub nt hwy donnypgh hwjwpwlwb swhi k.

NMinwjutuohimpjut  wwwwnwlp b wwpwsdpubph  wdpnnowluiunipniup, Upgujuh
hwjwdwpunn pjut jupgquynpdw hupgh pwunun, thnpughgdw hhdwt Jpu hwiugnigunisdwi, U2ZU
Uhtuyh pudph hwdwbwpwuquhnipjub putwulgujhtt Swbwyuphny nt tpjupudwdljin jupgwspny,
npuljwi wpyniuph dknpphpdwi gnpépuipwugny nhinwnpyk) qjluwynp wnwgtwhbppnipnii:

Zunpuwhupt)ng] wihpunbuwlub dnnbgnidikph phep’ gnipu qu hwlniqughte hpwyh&wljhg:

Lutinipjut wnwplw snupdub], wy wugk), np Upguuh Zuwipuybnnipniut niith npnghs dwyuh
PLrUdNbLL:

Unghwjwlul kplhhp Yunmghing htunkgpyl) wowgunbd wohawphhb:

Uquun Judwpunwhwyndw hpunniiipny’ pupdpuguty punupwghttph
hpwjughwnwlgnipiniup, npb  hpuwduywh dwpdhutbph tjundwdp jdbwdnph Junwhnipinii:

Uppwljut ghugh swpnitwjuljut pupdpugnidp: Unnpowyjwhnipjut ynipunkjuhjuljut
puqujh pupdwgnidp, nkluuwppwynpnidubph tnpugnudp hwdwpl] wnwetwhbppnipmniy, wpnhwuljut
punupwlwinipinil, hull unghwjmlut hwpgbph punbEjuniw; wdp whnp E {hth qupqugdwt
nuquuyupnipjutt  juplnpugnyi nupnmipnitp,  npt K Ypwpdpwgih  unghwjuyub
yuwonyuijusmpjul dwjwupnuyp:

Uquun pwnuwpwugnt pulunuunwlwi Yuwpshpp hbnnt wwhb] hinghntwy wwhbphg U
Junidwwughtt mpudwnpnipniiubphg:

Ubnjuwbgnipjut  Juuwhbjh  dpunnpnh  wwlwup pnyp sh wwhu  hngbpwbnipjub
thnthnjuntpnibubp: Yuiph pupbjudnudp hupl b uljul] wqinnmpjub, puthwighnipjul, gupgnipjut
Juimbubphg: Uwppuyhtt  hwpwpbpoipniutph wpopbwlwt  oqurwijwp  junphmippubphg mo
wnwppuwluwd Ynyunnipuhg: Pupnyuljwt wpdtph dwtwiydw, qgouwhwndwi b hwpquihg gpubnpdwi
Tutghpp tnyiybu’ wifunwigm pjub it dwpgiught juyhunwh JEbuwluwb gwhwbgdniipubphg k.

Miuh hp wwhywinnulwh vhwnpbpp, EpEYunpy] thnthnjunt ppncbbpp, uyyuenquljwb
wwhwueubpp:

Uthpwdbpnn L wyn wpdbph pwpdp ghuwlgnipjudp, wpwig dwuh b wdpnneh
hwpwpbpulgdut upiwy Juppwgsh, phtiwdhly qupqugnidubp: Zwbpughtt jwwbph ot puykpught
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hwpwpbpmpmtkph, pupnjubphiuijwi jud pupnyulwi tupugph’ nbwub, wowewnkd wsh
wwwhnynud:

Updwunwlwh junpught thnthnjumpmniabtph dhengny, tnp wppiwnwluqdh hwunwndudp,
puyg Junw]updwh thopdh b ghnbjhpwhbip hinnipmibbtpn] (hwpdtp nhpuybnt) junw]updub
qupshpubpht: ®npdwghknttph dhongny wyyudninwdt), pmink) Ynemujghnt hwdwljupgp: Ukpdkgul;
hpwpudbpd wmbuymlwbikpt ot puinipjut wpwpluw nwpdul] hwljwumpmoibibph  hwupehgdwt
htwpwynp mwppbpulubpp:

Swphutpny Yninuldus phnt ni punhptbkpt <<winnpnok)>>: Ujunithbnb JEkpwhulnquljut
wowbdht  dwpdhkph  Uhgngny, qupqugiwh hunwl Spugphpny  unpngh; U wonnewglby
nunbuwdupdul, wquun sntjuyuljut hwpupkpmipniutph ophttmjub gnpdwljgnipiniup:

NMEwnnipjwl hupuholuwimipniip wwownwywikint wnwetwhbppnipniin whwnp £ wnwetnpnyh
dnnmpnh  huwjupwljwt swhny: NEwnwlwb wwownnbyjuubkph owlpkpp whwp L gonpsunpytu
ninbuwlut wdh pupdp mbdyh b hwuwpwynipjut pupkjignipiut wywhnydwb puquuynyduih
ninnipjniutpnud: Gphpt o dognynipgp htwpwynphiv qips whnh dtwh wpjuwuphwpwnupmyut
wqplgnipjniutiinhg:

Qquun]np wrwgbwhbppnipintitibph pynud b

1. Pwnunmpjul wdpuyigdwi bpupjuhpp, npny’ Zuyng Pubwlh nbwljwb qgopqugnudp:

2. Nwquuljui-nuptwlguiht hwpwpbkpnipmnitubph pnpugnudp:

3. Uhowbunwlwtu hwpwpkpnipmnibubph ploguyimdup, npp wbwp E o dbwynpyp’
pupbkjudnipjut b ppuwduhwjuuwupnipjut yunpuunwludnipjudp hhdtwdnpqus:

4. Mhwnwlwul, dhowqquyhtt opkuputpny uwhdwin]nn onowlju dhowuyph,
plwyuhyuwinpui  Jipwhulnnpmpniut. m ppwjuwswh wbophunwdubpp, npnugny
wuylwiwynpus

4.1 zwmupwhnidpuyht b wpynibwpbpuwlui dh owpp npnpunikph hudwsuh qupgugnidubp nu
Jurwjwpnidp:

4.2 Eukpgbwnhl nkuniputtnh, hhgpohEjupuluwywitbph, dwupnip b Jipuljuwbqiynn tukpghugh,
dwubwnpupup jiuwququsught, wpbwyht juyubibph htwpwynphtiv mupuswlju
nbnujiugnidi nt wpugponuljuiimpjut wykjugnidukpp:

22, whnwjuwbtuphimpjut hpuduwyuwlubp, wewig dwupnwpughtt jud qopwy puybph
Juunwpuwl, nbuwbbih b onpuwthbih ppnpnipyut juwd hpwugdbihnipjubt, swpnitwulnd b dbwg
wpnnibwpkpuutnpkt juquuibpyduws nbnbumpmnit mbktwnt pigudtup tyunwl: Uhtsytn,
unp (hindughnt) ghtwdhly gnpdpupugubpny wuydwiwnpgus, Junniguspuyhtt hkuph wywhnddw
punupwljwinipynihb k, np whjuuljws wwhwigmu kukiiwply: fuquujupulub hunal

*  Opwgpuiht npnuyplbp: \

Uuwutwghnwlul, inpupupuljul, ghnbjhpwhbiup dnnbgdwdp tpuphwdnpdws

% Uwpnluyht jughuwy phd:

Stnuljut, uUhowqquyhtt nmt pnunp  juqiuibtpympnibubph  gopépuybpughtt - wuydwbwgptpny
hwunwwnwgpws, thnfupuwhuw]tn gnpswlgntpudp’

s Ukpgpnudwghtt punupwljuinipniie

Nnwlub juru]upiwi ghpulw fudphpt Eugwhndl) wpgnibu]bnnpgnih, wppupnipgmnia
b Yunibnipni: bull onmjuyuljutt hwdwljupgp, wpwbg jhunpniugduws dwupdiuh twuwgsdwl,
qupquimid b nsnud E hwipnipjut wngl Swnwgnn guujugws hhdtwhwpg: Uw mbnbuwghnwuljub
Juwunt L, wpuhndw:

Gipuupwljwi  hwjwpulwi winbuwljuwi  dhmput wigudwlgnipmoii wnwdby
wpnnibwown, hwjuwuwp  gnpspuljbpuyhtt nippnipmnitibpngy U punupwlul, ntnbuwlut
thnjupwhuwybn hwpwpbpnipniiutph hwunwndwdp, wnbnpuyht hwpwpbkpnipniuttiph qupgugdwdp
nt unpugdwdp whwnh pupwbwb:

Zujuunnwt-BU Zudwwwpthwl b poyuyiduws qopspuljipmpjut (wungugdwi)
hudwdwybwgph Jhpwplyndp, wnwbduwhwwnntl hwpwpbpnipnitubph mbwlwuwbt qupqugnidiubpt nu
dhwgnudtt wufuntuwhbh G

Euljub tpwtwlnipnitt nith, np huynidl] £ ununniduwihg qnpéptipug b wwhwiond k
hwdwpdwl puytp, npnonidutiph pugniunid:
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P dwubunph wjbu swbnp b nunwwyl) houwinmpub (8h nwl: Cingst) punupugnt
wpdwbwyuyl) Yyubpny wypkint ippnipitkpp: @npdky hkfb] wyt phqh ypw, ph 22 punupughl,
ny ubkthwlwb huwdnquudp Yhqpulwguh, np hupt E  hojowlnippitt m hpwjuunbp nm
yuunwwupwbwwnnt wju kplph, hul] ghnwujut guonnyut pinudbiup dwjutph dkdwdwutnipjut
wnbkuwtbjh, wupq b puthwighy phupnipjudp nt dudwbwluynp tywtwldudp vyuuuynpt £ hp
sowhtph  dh pwpp Yupqufnpmudibp wpwewbghl hwonnm pniukp Yupdwbugpbi:

NEnwlwmb Jjupwjupndp pupn dbjuwihqd b Upgnihwinbpd, Gpyph ubpphtt juyniinipiniu
wywhnynn wnwetwhbtppnipniuutnhg whwnp k atjunt.

1. Mbnwjwb pwpdpwunhdwt ywonnbbnipjutt b Ephpp jurwjwupng nruwlgnipiut
swpwjuliuwt  wwpnwynpnipnibibph  (hwluwnup ppugdihmppudp hng  wwbky
hwupnipjup hniqnn hwupgbiphtt nunt Yuunowd yunwupwbibp ot (nisnwdubp, npnyg
tpuwpuun]nply]  dhowtdughtt  hwpwpbpmpnibibph  hwdbpwojumpitt m kphph
hwjwuwpuljohn pipugph wywhnyuwb whdunwignipmiup:

2. Sunbkuwghnwlub nuuwlupqiui hnnJwsutnh hudwduyl, whwupmnieth
tyuwunwlunpduws  Spugpkph  hwunwunwgpynn  Swppundubph  wpynibwybnnipjut
Ykpupbpjuy hpuwwpuluyimpnihh nehwipuyght hpugklnodp:

3. Zwupuwyht Jupsdhph thupdtp quonyuujwsnipniup:

4. Lpuunjudhongubph bppfju) wupunulwimpenial b, npp Gkpunmd - hpunpoipynibibtph
nt  hpwpwhwenpny  hpwpupdmpnitubph  hpuwwpuwluwyunpbit dwwngkih, opkljnpy,
puthwighly, hpwwughnpkt dogphwn b whpwpnyg, hwdwlnndwih pruwpwinidp:

Uju wdkbl b Guwwnh mikbun] whnwpulngu gwhwbemd b winbuwlui quonh
wquuuljubugnd nt dktwotnphwjhtt hpwyniiph juunwgniyiu wpglnud, phlh gpu jupquynpdut
opktiunpujut gqpuynp hhuptpt wnlju t:

ZEkwnbwpwp, upliquunipjut, hnulnbqut dnopkh hwiwlynoniyghnt  punupwljuinipjuu
Juuntubpht (hujuwnup swinpwtwny nt nknuljwt snijuyh th swupp wnwtdtwhwwnlnipmnibttpp b
tppmpnibitpp hwpdh wetkny unbnsh) Ukq hudwp jipophtwly junnyg: 22 whnnipjui Ynguhg
Uonunhnwpldwi, hbnwptiwlwl, htnwniqulijub, Ynpniwyghnt phuljiph juipwupgbdui o
punupughwlwb sSwnwnipjul, hwipuht jurujupdui htunhnnunttph vnbpddwt b hwdwwnty,
odwinuly wolwunwlph' Zuybwlwh dnpkh hwdwwhnwih dwpdpl, nph dhengny b Usnwppni
hpuwljwtwugit;.

»  whunwlwl nt hwipuwjht nkunipubph ogiugnpédwt JEpwhulnnnipmnii.

> dbhuwtintinh puthwighl Swhuntdubtph b hwydbnnpuljwinipju niph pupdpugnid:

Uwljpnnbnbuwljut jumiiugdwt gnpswnnyypp yuhwugnid .

<<Ujuon mbwmljut gnpdwqpynipnip, mbnbuwljut (£ugnidp b qutiph wdp Juijubnt, hyybu twb
wpwqg nbnbuwjut w wywhnybnt tyuwinwlng jupwdupnipniip dqunud L huppbgut] gnpdwpup
wuppkpwopown: Gnpswpupnipjut muwnwinudubpp Jekpuwhullnt b ntnbuwjut wdh wyuwhnybine
gnpénid junwwpnipjut gjuwynp qiupp thonh b qudwpwubughtt punupwljwinipiniut £>> [5] :

Zupdh wetbiny hwbpughtt Yupshpp Ykpmswlub tnph hpuwwpulughi duunmgduwdp nu
pupnqswdbptiwh dhongubpny, tw whwp L Swlnigh, ntuwpwth, ninnnpnh, npwybuqh p Juunwp
wdykl, Yyuuph Ynsybt wyn hpwlul, tnyuhul jEtuwljut withpudbynnipniuubpp:

Pnnp ubppuwhwpnyg  hwpghptl wdbbwnupphp  phuqujuniipnid dwbpudwuibng]
punupught whwp k wwhwugh pluyuyuty hp hul yuunuwupmtwngnipjut vwhdwiwugsh opowtwlyp:

dnnnippufupulub tinws]uws b ypugiuinhly juiniibpm] dogndnipnp whnp  hpugih hp
Juipp: Pwpdp quwhwwnbny hp hull hlpunipnyimpmbt m hpudmbpibpp whhpudbonmpyub
nhypnud, fiwnurn gnygbph b hwipwhwyuwpubph dhengny, whwp k ukpiujuguh hp npudwputuljut
thwunwplutpny hhdtwynpdws pannpubpt nt wuwhwbeubpp:

Lpw judwpunwhwyndw hpuniiph wuypwuph pbd, punuwpwluwb mdbph b Jurwdwpnn
Hhuwh Ynndhg nmiduwghtt Junnygubph wthpwduwswth oquuugnpsdwmt ni ppunipjub gubugus
npulinpnud, whpnyyunpkih Ehudwpymd twb dhpwuqquihtt hpudniiph hwdwdwgi: Zknbwpwup yhnp
E qtips ditw] wowhg wyn b wpuwphtt uyuntwhpubph nwwwl quudnn dbp Eplph tkppunupului
hpuyphduyp hwjwhpudwlub nt wphtunmwljwinpkt upbnt quubquynp pwyjknhg, b nipupwbsnip
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hwpgh hwugniguwnisnidp phunwpll] pugunuybu hpwjuwlub, punupulwi nt punupughuljub
hwuwpulnipjut ywhwiettph pudupupdwt hwppnipniund:

Nnontikyny tlwl junpuinkuni pynitip’ wihpudtow k pbdk) ubjunthn dwpunujwpnipyodh:

Zujuwuwpuqgnp ppunibiph uljqpoibipp, winbunipjut hgnpugdwi ghipulju swh wbwskint
hpwwnwynipjudp, wnwig nph Ukp whunipjut qnpinugnudp jupkh b pugunt), hwiupuyght yinpht
Ytpwphiuinph ni fupupurnunph wphunnk):

Twduypnipnibibph juquubpydwl, dudjtnwubg pununtutininghwikp (political technology)
b huwpputp Jhpwnny gqnin woniqupunbpuljut Spugpuynpdudp tbpuplws pwbwjunuutph b
puwbwqwugutph, wbwpyniip nt wdhn qpmigulhgubph  <<hunpinninbi>> ninqnuyjh whwp k
hpwyniiph  ghpuluympjuit U opkiph wpwe YwqUuwpwink] wpymip uwnbndny  dwpnljuig
hpwunbtuwlwi dnndukph, snpwihbih, junnignyuljui gnpsuygn pjudp:

Zwupmpiup dwdnyh b hipnunwnbumpuit yununhunwpyduwdp wbwp £ twb wwhwigh
[puinjundhgnguikiphg.

1. Qkps dbw) qqugulub  gwdpwpdip dwpkph U kdnghnbtwy npubnpnidubph

pwpngsnipiniihg:

2. dhipmswljut b wpudwpwbwlwt  ppwpwhwenpy wnnne  dwph  Suntin m

onowlunni pynti:

3. Mhnwlwi U punupughnwlwb hhunibpibpn]  Alwlbpuy]uws nt hhdbu]npjus

wpphwlwb hwpgtpht tipynn hwdnghy yunwupuwibp:

Uthyniopp, pp wohiwphwgpujut mwpwdwuwinipyudp, hwdwgupwght gun nuwpuwluqt,
wnwpwpinyp phuljipn hulgnqnl_p nibttpny, hqnp bpnanIa]nL'u k. Puyg hhpg Ukl dhwynp
hpuﬂlmhan]nLh sk: ZEnlwpup, ph hwjwunwbwpbuly, pt whyniepwhwy Ukp gnpswpup quijwlukphi,
twl wiwiwlwi hpudhplny, wwhwigymu b thwunbkph hhdtwynpludp m Zujuunwih wilju
Zwbpuybinnipjut witwpwnby  htnugnuluwb hpujuinppudp nqunpk) jud tkpolsk;, np qub b
hwdwwnbn wopwwnby, dbkl wwbhph wwl hpwlwi wppynip unbnsti: Unwydl] bu dpguljguyhie
hhunibipibpny,  wolnwnwbiph  wpymbph  dkepphpuw  hwidnquudp  phguyidbt ne Gnp
Juquulpynipnibitph, inp wpununtnbph Aiunpluwh tyunulugpiudp’ qnpstt wijeutub:

ZEugbny wmbnbuwghunpbt vwhdwignn 2000 wpwdby &oqphn gnidwpughtt gnigwithpubph
wybjugdwl hpudwjulwih Jpu’ tpuip Juywhnybh qnun winkuww jumninipm, nkuwbbh b
onpwthlih pupkljtgnipmit: Uhwutwlwi mdbph hpugbjhmpjudp yhnmpjut hwdwp jatwnpki
hpujuit, wpwewtghl wtwnbuwlwi w&, nYptp b, wijuwulws YJuytikt hwbpught, yhnwlut
pwowkpwpp, hpwlwt hwpquipt nt pwpdp qhwbhwndwi  jupdwbwbwi: G dhwubwpwup
phbnuyinkh  hwjng  ghnuuyuimput’  dodwpnugh, wdpnpewlub  wwhwigh  Uhowqquyhi
Swtwgnidp:

Ntwp E hpwdwpyb wdwtiophiwl) hbnwnhdwlwt hwdngnidubphg.

<<9dlEpowytiu, Hhunmmnin-nh-Spwupl, wyn vwptwuhpn poipdniwljub nEnphynpp, gethljwpwp
hwjnuwpwupnd k. <<Unpuwn wqqblipp tpwip &b, npntn donnynipgp juy £ wwypnud, hulj hwpniun wqgqbpp
upwip kl, npuntn dnnnynipnp unynpupwp wnpuwn E>> [6, 7]

P Jbpon 22 punupwugnt wuwhwbel nt Juunwlws hpuniupl E wwpl] hdwunwihg b

pupkytghy Yyutpny:
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A.T. ToHUKSH

COBPEMEHHBIE TPEBOBAHUA OCYIIECTBJIEHUA CTPATEI'HYECKHUX
MPOT'PAMM PA3BUTHUSA PA U TAKTUKA PABHO3HAYHBIX PEINIEHAN

Paccmampusaiomes nexomopuie 80npocyl 6HEWHEY U GHYMPEHHEl NOAUMUKU 20CYOapCmed, npeoooieHus.
9KOHOMUYECKUX mpyoHOocmel u nepexoda K cmabuibHomy paseumuto. O0OcHO8bIGaemMcsi HeoOX00uMocms
bezomaazamenvHo2o peuteHust 8blOGUHYMbIX 3a0ay. Ommeuaomes peaibhvie Nymu 00CMUNCEHUs OAHHbIX Yeel.

Knwuesvte cnosa: KOppynyuoHHble  pUCKU, MobepHusauuﬂ OKOHOMUKU,  pPbIHOYHAA  cucmema,
HpaeCcmeeHnHbvle YeHHoCmu, 06LL;€Cm€€HHO€ MHeEHUe.

A.T. Tonikyan
MODERN REQUIREMENTS TO THE IMPLEMENTATION OF STRATEGIC PROGRAMS
OF RA DEVELOPMENT AND THE TACTICS OF UNIFORM SOLUTIONS
Some issues on the given situation of home and foreign policy of the state for overcoming the economic
difficulties and transition to the stable development are considered. The neccessity of the urgent solution of the tasks

set is substantiated. The real ways of achieving the given goals are mentioned.
Keywords: corruption risks, modernization of economy, market system, ethnical values, public opinion.

Unwd Snuplywt - S. @npgnd Jupnuwbw- Uuyp Upne Up. Eodhwdbh dhwpwi, nnkawughnnipyui
Jlyiuén (S.Pnpgnd Jupnuy k)
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Ukphuywgynid ' wkpuwnfy  wpynilnupkpnyepull dépliupiniyenibbkpnid Gnpupupnipinibbbph
ppwfubugdul whhpudbpunyemniap,  pwih np wpwig hanyughwikph GEpgpdwl hinupun/np sE wlbluyly
pupdpnpuly b Upgniinul) wpumugpubliph ponupynid: Uswlfky Fuwpbdunpulub dngky, npp hiwpunnpnieinil b
wnuyhu whnpnonipyul wuydwbabpnid piunply dknlwpynipyul owwnhduy hinyughni jniénidbbp:

Unwugpuyhti pwnbp.  pnjughw, wanpnonipnil, Epuwpfuwynpyws  wpynibp,  Epuofuun/npyus
gnpniunbkp, dwpbdunpului dnpky:

Qntwupynipjut hindJughnt qupqugnudp juwydws L pwpdp nhujuwjunipjut htwn: Pundughnt
gnpdpupugutph pwpdp phuljuunipmiip yuydwbwynpjuws £ wpnwphtt mbnbuwjut dhpwduynh
wwihwwntubih phtwdhuny: Upnwpht vhpwduyph npnud unynpupwp hwinbu & qujhu dhlypn -
b dwljpndhgun]uypbpp:

Uhypndhowduypp  ubpjuyugunud  Eut dwwnwlwpwpttpp, uwwennubpp, Jupluunniubpp,
ubpnpnnubpp, dpguyhgutpp b wyp [1]: Ubtnpnonipjub wnuwympiniip qquihnpbkt puppugnd k
oywnhuw| hunjwghnt (nidnidubiph phunpnipjut gnpdppwugn b jupnn E hwighgul) wijwtjpunbubih
wpryniupubph:

Lphy winpnonipjut wuydwitipmd oyyinhdw) hundwghnt (nisnudubph npnudwt juinhpukph
hwdwp wpwyl] wpynitbwdbn o puwbtwlulwt dkpnnubpp, npnup hwodh o wntinud sjunwdupyng
gnpénutbtph wnjuwnipniip:

Uy Jbpnnubph ogquuwugnpsdwt phypnid wpwowtmd Eu owwmphdwnipjut unyuwlub
uljgpniuiputinh ptnpnipjub hhdtwhiuinhpubpp:

Upjuwunnwiupnid phunnwuplynud E tpuwopowynpdus wpyniuph b tpuowynpdws Ynpniuntiph
uljgpniipubph Yhpwndw htwpwynpmipniup dbntwplnipjutt oynhdw) hundughnt nisnidubph
punpnipjut hwdwp:

Lphy  winpnonipjut wuydwtbpnd  dkntwplimpjut Ynondhg pugnidnn nsnudubph
wppntbwybnnipjut gowhwnnidt wnwewnlynid k juwnwpk hbwnlywy dund.

1) ‘LoJws tyuwnuljubphtt (ntnbkuwlul, nkjpthjujwl, unghwujut b wy) hwubknt hwdwp
Alwynpynud | tyyuunujubinhtt hwutibint tyuwnwljutph hwjwpwlwuqup

X={x} i=T1n: (1)
Xi-h pipnud hwinku b quihu jurwgupynn gnpénuttpp, npnup Jepwhuljynid G npnonud plunniung
wudh Ynnuhg: X; gnpénuttipp Jupnn ki nibbbw mbnbuwlut, juqdulbpyswljut, Shtwbuwlut b
wy] pnjwunuynipjntl,

2) wpunwpht thown]uypp pimpugpdmud t sfunun]updnn gnpsnbiukph huduwpuljuqun]

v={y} j=1r @)

Qunwjwupynn gnpénutibph wowudtwhwnlnipniiubnhg £ wyt hwunp, np gputg huynudbjnt
hujuwbwlwtnipnibitbpt wthuwywn Eu: SYjuy gnpéntiubpn skt yupnn 4Epuwhuljyty (nwdnud pinpnn wbdh
ynnuhg: Upgws gnpéntuubphg L phwlwb gnpénuubpp, hudjjughnt gnpépupwugubpp, wpunwpht
nunbuwlwt wuwydwukppp, Upguljhgubph gnpdnnnipjniubpp b wyj:

3) dtpndynn hwdwlupgbph wppynitwybnnipjut quwhwndwt hwdwp dbwdnpynid k
gmgulihpubph htnljw) puqunipniip’

K ={Kn}, m=1M: ®3)
Kin  gniguthoubpp Jupnn bt mbbbuw) nbnbuwfwb, hundughnb, wbubuhjulwut b wy
pnjuliqulnipinii:
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4) Npnoynud bt wpynmibwdbumpjut gniguthoubph Jupubnipmibitpp junwdupynn b
sunwupnn gnpénliikphg, wyuhtpt' htwnljw) wkuph upwsn pyntuaibpp’

Kn = fin(X,Y), 4

5) juquynud bt wpynitwybnnipjut dwnphgutpp
1K X, m =T 7, )

6) Quuynpynid Et oyyinhdwnipjut uljgpniuputpp
N={N} [=1L (6)

Nputu N; ulgpnipubp Jwpnn tu hwiungbu quy owwhuhquh, whkuhdhquh, Epwohuiwynpdus
wpyniuph, bEpuopuwynpjws Ynpniunbbph b wpuh  ulgpnibpubpp: 8mipwpwbsnip  uljgpniuph
Jhpundwi phypnid wpynituybn htindughnt nisdwb ptnpnipjut hwdwp htwpuwynp Bu hhnbyug
hpwyhdwlubpn. ‘

w) nipupwiynip ugpniiph jhpundwb wpnyniuputipp hwbipuljunud B, wjuhtiph

X2(q1) = X7(q2) = -+ = X (), )
npunkn X?(q;) - & q; ulqpnitiph fhpwndwb nhypnid uvinugynn wpnpnibw]bn nusnid k,

p) uljgqpniiipibph Yhpwndwh wpnniiplbpp wwppbp b, wpuhpt’

X2(q) # X7(q2) # -+ # X3(qn): ®)

Upu ppudhdwlnid jnipwpwibgnip uljqpniiph Jhpundwi phypnid uwnwgynn wpnnitwugbn
nusnidubinp Yihub mwppbp.

@) mupphp uygpniuputinh Yhpwodwt nypnid unwugynny wpyniupubph dh dwup hwdpljund
huly Ujniup ns, wyuhpl

X?(q1) = X2(q2) =~ = X3.(qm), €
X1 @ns1) # X2 (Gma2) # - # X3 (qn): (10)

7) oquugnpskiny  wpynitwybunnipjut Jwnphgibpp b dbwdnpuws  oyyunhdwnipjut
ulqpnibiplitpp” hpuljwiugdnid t owunpudug X0, YO nisdwh plunpnipynit:

Ujuwhuny, sjunwqupynn qopdnbubph wqpbgnippudp wupdwtwynpjuws wbnpnonipjut
wnluynipiip hwighgimu E jpugnighs winpnonpjui wnwgugdwin wwjdwiwynpuws hulwuny
wpynibwy bnntpjut ulgpntputnh Yhpundwdp:

Upgnitwdbn - nusnudubiph  phunpmpjut tyuunwlng oquuugnpsynud ki Epuwojuwdnpdus
wpnniuph b Epupfuwynpywé Ynpniunubnh uljgpniuputipn [2]:

E,p =maxmin(X,Y), x €X; y€Y: (11)

UpJws ulgpnitipp gnyg bk wiwihu, pt hyyhuh Epuopwynpjws wpmynitp Jupbkih b unwbug
wnwybt] wipupkiywuwn duny gnpénn sjupwjwpynn gnpénutiiph wnljwmnipjut nhwpnid: Unniuwly
1-mud phipywd £ wpmynibun]bnntppub dwnphgp bpusuudnpws wpngniph uiqpniiiph hwdwnp:

Unniuwly 1
Upgyni i buni ppul dunnphgh wkupp Epuppiuinpyws wpgyniiiph uljgponitiph hudwp
X Y Y, Y, Y, min E
X4 Eiq Ei, Ein E;min
Xm Em1 Em1 Emnn E,min
Gpuojuwynpqws Ynpniuntiiph uqpniupnp dAbwlkpyynid E hknlyu Yepy®
[ = minmaxT(X,Y), x€X; yeEY (12)
X', Y) =EX',Y)max-E(X,Y), (13)

nputn X' - p X - h ubkndud wpdtpl k:
Upynitwybnnipjut fjulbnwiht dwwnphgh hhdwt Jpw dbwynpynid | npniuntiph dwnphgp
(wn. 2):
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Ugniuwl 2
YUnpniunbbph dunphgp Epupjuuniapyws Gnpniuinbbph ulqpniiph hudwp

X Y Y; Y, Y max II
Xm I Ilhe Mhm 1, max

Gpupjuwynpws Ynpniunbbph ulqpniipp punpnonid £ wppnibwdbunnipjut (Ynpniunubkph)
otnnudutipp, npnup yuydwbwynpuws L sybpwhuljynn gnpénuubnh wqpbgnipjudp:
Gqpuwgnipjniuubp b wnwowpYynyeyniuubip: Unwewnplynud k hindughnt gnpépupwugp nhunky
npuytu hunjughwutph uwnbnédwi, pipugdwt nt nmwpwsdwi hbn Juwdws gonpéniubnipiniu:
Unwtdhtt Abnbwplnipjutt  hundughnt  gnpénitubmipniuip gwuluwh E  nhwb] npwybu  Epbp
punhwipugws thniyh hugnpruljwint pyni’
e hunjughnubpnh wuwhwbgwnplh ghnnulgnid b dnpkph ghubpughw,
o wnwowpldws twhiwmgstph pinnpmipintl, YEpndnipnit b nuquujupnipjut guwhwnndd,
e hunJwghnt bwjimgstph hpugnud:
Gpt tpuojwynpjws wpngnitiph b tpupiwynpdws Ynpniunbkph uljqpniuputph Yhpundudp
unnugwé owwhdwy (nisnwdubpp skt hwdpuljund, wwyw wihpwdbpnmpmit £ wowewtnid
hwiwdw)ikglt) nisnidubpp oqunugnpstyny Mwpknngh uyqpntupp:
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1.  Tuxomupos H.II. Puck-ananus B skoHOMEKe. — M.: DkoHOMUKa, 2010. - 318 c.
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20.06.2018.
C.H. Mkosn, JI.C. Capresin, H.H. I'eBoprsin
NPUMEHEHUE ITPUHIIUIIOB TAPAHTUPOBAHHOI'O PE3YJIBTATA 1
I'APAHTUPOBAHHBIX IIOTEPH B YCJIOBUSAX HEONIPEJAEJEHHOCTHA C HEJIBIO
BBIBOPA ONITUMAJIBHBIX HHHOBAIIMOHHBIX PEIIEHUIA

Iokaszana  HeobxoOuMocmb  OCywjecmeienHuss — UHHOBAYUN — HA — NPEONpUSMUAX — MEKCMUNbHOU
IPOMBILIJIEHHOCTH, NOCKOILKY 0€3 6HeOpeHUsi UHHOBAYUTI HEBO3ZMOIICHO 0JICUOAMb 8bINYCKA KOHKYPEHMOCNOCOOHOU
U GblCOKOKAueCcmeeHHol npooykyuu. Paspabomana mamemamuueckasi moodenvb, Komopas oaem npeonpusimuio
B03MOJICHOCb GbIOPAMb 6 YCIOBUAX HEONPEOeNeHHOCIMU ONMUMANIbHOE UHHOBAYUOHHOE PeleHUe.

Knioueevie cnoga: unnosayus, neonpeoeneHHOCMb, 2apanMupOSaAHHbIL pPe3YIbmam, 2apanmuposantble
nomepu, Mamemamuyeckdas Mooeib.

S.N. Mkoyan, L.S. Sargsyan, N.N. Gevorgyan
THE APPLICATION OF THE PRINCIPLES OF GUARANTEED RESULT AND
GUARANTEED LOSSES IN CONDITIONS OF UNCERTAINTY TO SELECT THE BEST
INNOVATIVE SOLUTIONS

The necessity of realization of innovations in the textile industries is shown, as far as without the
introduction of innovations it can not be expected the production of competitive and high quality products. A
mathematical model was developed, which allows the enterprise to choose the optimal innovative solution in the
conditions of uncertainty.

Keywords: innovation, uncertainty, guaranteed result, guaranteed losses, mathematical model.

UYynju Uwhwly LhYnpwyh - puuwunu (ZUN2 @nudpnt dwubwgne)
Qunpqyuit LwqhYy Lwquph - wuhuntin 2ZUN2 Ynudpnt dwubwdnin)
Uwpquywt Lwunipw Unpulp - wuhunbtin (Z2UMN2 @nudpnt dwutw&nin)
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1.U hwnwwjwu

<< PULYUBPL NLAMSh ShLULUULLUL UMMBNhLUYESNRE-3UL
QLULUSNRUL B4 wurqeudnrnrhuc 3NhNNL UGN UhPUNNRG3UU R

Munidwbuppyly b << pwbluyhti ninpph qrwup funpnpugnytl pwbiyiph pwhnipwpbpnyyuwt b pptiwbiuwlwl
wpyniiwtippnipguti npnphs gnpdntiipp “hnuynt dbennp Yppwnniyepwdp: “hnuynt dGennp pwnwnphsubpp
hwpdupyyly Gu 2012-2016 jp. pwultph Ynndphg pnnuplyyws punpblwt phtwbuwlwt hwpdbgpynigyniiubph
ijuglph hhdwb Ypw:

Unwugpuyhti punbp. Ynuynt dbpnn, pwulbph swhnipwpbpngiui U phtwbuwlwt wprynibwdbipnipyut
quwhwpnid:

Lbpwénipgymu: << pwulwiht hwdwlwpgp $htwtuwlwu onywih wdbuwdbtd ninpnu £, npp
Ywqunud £ $huwtuwlywt ontywih wlywhyutiph 85,5%-p' [1]: << pwulwjhu ninpup, h twppbipnieniu
nuwnbunyejwt  wy nppuubph,  YEunpnuwlwu  pwuyh Ynndhg fuunnpbu upgwynpgnwd b
ytpwhuyynud £: Wu wnnudng YR npnonudubipp, unpdwuindhubpp W wyp opGuunpulwt wywmbpp bwwbu
wannud GU pwulbiph gnpédnwutinygjwt Yypw: dbpohtu dh pwuh wnwpphubipht << Yaunpnuwlwu pwuyp
qupwd npwdwjwpluiht  pwnwpwywunignitup  (Yspwphtwtuwynpdwt  wninynuwnpnyph  qquih
wuynud) nipnqwsd £ ninpunind Juipybph pwuwyh dedwgdwup' Jupybph npwdwnpdwu wybih dwungkih
wwjdwutbp wwwhnybiny: << pwulwihtu npnpunp dpgwygnypjwtu pwpdp dwywpnwyh, Jupybph b
wywunubiph uqwgnn wnynuwnpniupubiph nhuwdhlwih, huswbu twl << pwulbph punhwunip
Ywwhwwip  unpdwwnpdh  pwpdpwgdwl  wpryniupnd  pwulbph  Ynbuninhwghnu  gnpdpupwgp
owpniuwyynd £ Cun <€ Yaunpnuwlwtu pwuyh npnpdwt, << pwuybph punhwunyp Yuwhwwip
ujwquanyu dwlwpnwyp dhusk 2017 . hnwdwph 1-p uwhdwuyb £ Gpbun dhjhwpn << npwd? [2]:
£ pwulwjphu ninpuinp Ynuunhnwghwih wpryniupnid, 2017p. npnigjwdp gnpdnud £ pyny 17 pwuly:

<nnywdnd  nwnwduwuppynud Gu 2017p. npnigjudp <K 10 fungnpugnytu pwybiph  (puwn
wlwhyubph) owhnipwpbpnuyejwu npnohs  gnpdnuubpp' Hnuynu  daennh Yphpwnnipjwdp:  Pwulyh
owhnipwpbpnipwlu quwhwwndwu wjwunwlwu gnigwuhgubiphg £ qnun owhnypep: Uwlwiu pwuyp
owhnipwpbipnyewu quwhwunwp pun gqnun swhnyph plph £, pwth np wju gnyg £ wwhu pwuyh
GUwdwnwpbpnpwt Jwlwpnwyp' hwodh swnubind dh owpp Ywpunp gnigwupoubp (wyhunhdubp,
ubthwywu Yuwhww) b wyu) [3]: Ubhwlwu Yuwwhwwih swhnipwpbpnygniu (U4T) gnpdwlygh
nwpwuswwnndp Hnwynt dbennh dhongny wnbintywwnynie)niu £ inpwdwnpnid pwulh gnpdniubinyejw
bpbp  YwpUnpwgnyu  gnigwupgubph’®  gwhniewpbpnigjwu,  wlwnhdubph oquwgnpddwu
wpryniwwybnnipjuwu b uwwhuowih  Shtwtuvwynpdwt - wnpnipubph dwuptu: - U4S gnpdwlygh
wmwpwuowwndp  Hnuwynu  dbpnnh dhongnd  mwdnud £ gqnun gwhnyph  dhongny  pwulyp
owhnipwpbipnyejwt quwhwwndwu dbennh pbpnyeniuutipp: U4T gnpdwlygh nwpwugwwnnudp Hnuwynu
dbennh dhongny ubpywjwgunwd b wju npwybu wywhdubph 2powtwnnipiuu (UT), gnun whnyeh

1 St'u << Yunpnuwwu pwuly,
https://www.cba.am/am/sitepages/fscintroduction.aspx

2 St'u Cwywunwuh ppwdwlwt nbnblwnjwywu hwdwlwng,
http://www.arlis.am/documentview.aspx?docid=93694

378



dwpdw (RCU) b dhuwtuwlwu 1wy ($L) gnpdwlhgubiph wpunwnpyw: Wu wpunwhwjnygnud £ hbunbyw|
pwuwduny® [4].
c cQ ZU
uac = Z_UX - X 75
npintin G-u  hwnypu t, <U - hwdwfuwnu wlwnhyubph dhoht hwoybtiyonwihtu wndbpu k, 2C - gnun
owhnypu £, UY - ubithwlwu Yuwwhuwih dhoht hwoytiyonwihu wpdtpu k:
<< pwulhwyht ninpunp 10 fungnpwignyu pwuytiph U4G gnpdwlygh wpdtipubipp 2012 - 2017 pe.
wwwybpdwsd £ uy. -nwd: huswbu wwunlbpdwsd £ uy. -nd, << pwulwjhtu ninpunp Ynuunhnughwih b
dpguwlgnigjwt wéh wwwdwnny ulwwnynd £ U4TC dwlwpnwlh wuynd: hubynpwilyp, (hubiny
hwdtdwwwpwn thnpp pwuy (5-pn pun wynhyubiph), gpwugt) £ U4T L 2TCU gnpdwyhgubiph pwpép W
Yujniu dwlwpnwy 2012 - 2017 pe: Cun U4T b "Ynuynu dbpnnh wpryniuputipp, 2012 - 2017 pR. <<
10 fungnpugnyu pwulybiph wnwowwnwp bnwlu Gu hubtyn, Udbphw L Upnohtu pwulbpp:  Cuwn
hGinwgnuinyejwt  wprynitupubiph, Udbphw  pwulyp, (hubnd wdbuwdbd pwuyp <<-nud (punn
wywnpyubiph), bubynpwuypu ghond k£ owhnipwpbipnygjuu gnigwuhgubipnyg: Udbphw pwuyp 2012 -
2017 pp. gpwugh) b hwdtdwwnwpwp wybih guwdp U4T U 2CU wndtiputip:
UUT nhtwdhlwu

20.00%

- I I I | II I I | |
0.00% I | ] I I II = | ll I —

O O?Q S R >

N $ S
& =~ s o~
S N < oS

2012 2013 2014 2015 W2016 W 2017

LY. << 10 ungnpwgnyt putiyiph U4 gnpéwlgh nhtwdpljwb

Upnohtu pwulyp ghond £ Udbphw pwuyhtu swhnipwpbpniygjuwu U4MC L 2CU gnigwupoubpny,
pwgwnnipjwdp 2016 E., pwuh np Upnohu pwuyp 2016 p. dtinp E pbiptp Untlupd-Swqupnd pwuyh
pninp  pwdubinndubipp* [5]: U4T gnpdwlhgh wpdtiph LFwlwunpbu obnnwdp djnw wmwphubiph
wpdbpubiphg wwjdwuwynpywsd £ Unblupd-Fwqupnd pwuyp dbnpptpdwdp: <wnlwumowlwu t, np
Ejs-tu-Ph-Up b USP pwulbpp Ypb Gu Juwuubp 2016 - 2017 pe. (pwgwuwlwu UY4T L 2CU
wpdbiputip): Pwulwihtu ninpinp Yntunjhnwghwih  wpryntupnd fungnpugnyu pwuytiph (Wdbphw,
Upnoht, bhubyn) qnun owhnyph Jwulwpwdhup pwulwiht nnpwph punhwunyp pwhnyeh  dby

3 UY4T gnpdwlgh nwpwiugwwndwu Hnuynt depnnht Jwupwdwut wnbnbyuuwnt hwdwp nb'u
Kharatyan D. A., (2017). Ubthwlwu Yuuhwwih npnohs gnpdnuutipp’ NASDAQ-100 wnuwnbunipjwu
&ninbiph oppuwyny (wugitipbu |Ggyny): Spuwuuubp b EYynundpyw, #7-8 (203-204), 2017:
“St'u Upnohu pwly,
https://www.ardshinbank.am/content/%D5%A2%D5%A1%D5%B6%D5%AF%D5%AB-
%D5%BA%D5%A1%D5%BF%D5%B4%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6%D5%A
8
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tnwpbgunwph thnppwgt £: YP-h Ynndhg << pwulwihtu ninpunp Yaunpnuwgywdnipjuu dwlwpnwyp
<bpbhunw-<ppodwup gnpdwlygny quwhwwnyby £ 0,087 puwn  punhwunip  wywhyubiph, husp
Gupwnpnu & Yeunpnuwgywsdnipjwt gwdp dwlwpnwl?®: Ybunmpwuwgywdnipjwu gwdp dwlwpnwlyp
L punhwunip Ywwhwnwih unpdwwnhdh obdh  pwpdpwgnip dhndwd G pwulwihu  ninpunp
Ywjniunyejwu  nhulbph  Ujwgbgdwup  (pwuytpp  wdblh  wwonwwudwd Gu nunbuwlwu
tquwdwdtiphg):

Unyntuwly
<L 10 fungnpugnyt pwtilyiph “hnwynt pwnwnphstbp
<<
funznpwgnyu “Hnuynu 2012 2013 2014 2015 2016 2017
pwuybp (puwun | pwnuinnhsubn
wyuwnhyubiph)
uuc 16.88%| 16.05%| 17.64%| 9.47%| 9.64%| 11.39%
Udbphuw uc 0.108| 0.097] 0.107| 0.099] 0.085| 0.088
2cyU 25.15%| 22.23%| 18.73%]10.59%| 11.84%| 12.48%
DL, 6.234 7.421| 8.818| 9.006 9.591] 10.403
uuc -8.57%| 8.12%| 13.14%| 4.43%| 3.31%| 3.56%
cpp uc 0.108| o0.107] o0.100| o0.114 0.103] 0.090
2cyU -9.68%| 8.72%| 14.04%| 3.90%| 2.95%| 3.01%
DL 8.169] 8.743 9.314| 9.958] 10.865| 13.204
uuc 12.57%| 16.06%| 8.57%| 4.20%| 36.74%| 8.02%
Upnashi uc 0.133] 0.142 o.113] o0.113 0.107| 0.089
2cyU 17.69%| 19.32%| 10.90%| 4.65%| 43.43%| 11.11%
DL 5.330| 5.852] 6.967| 8.025 7.914| 8.095
uuc 8.74%| 9.71%| 5.64%| -0.07%| 3.30%| 9.65%
LuALL uc 0.127| 0.132] 0.134| 0.139 0.141] 0.138
2cyU 13.87%| 14.74%| 8.16%| -0.10%| 4.64%| 13.54%
DL 4.943] 5.000 5153| 5.222| 5.042] 5.154
uuc 22.10%] 23.56%| 19.33%]14.40%| 12.25%| 15.32%
hubyn uc 0.140| 0.140 0.135] 0.109 0.128 0.118
2cyU 26.38%| 29.01%| 24.47%|22.40%| 17.07%| 23.11%
HL 5.972| 5.798| 5.859| 5.926 5.611| 5.605
uuc 1.95%| 2.64%| 9.92%| -3.07%| 2.85%]| 10.44%
Untdbnu uc 0.087 0.117 0.125] 0.113 0.102] 0.102
2cyU 2.95%| 3.38%| 12.31%| -3.83%| 8.49%| 15.77%
DL 7.620| 6.642| 6.473| 7.077| 3.308 6.511
uuc 13.21%] 16.69%]| -37.72%| 10.29%| -22.75%| -13.07%
usp uc 0.144] 0.149 0.133| 0.127 0.131] 0.144
2cyU 13.62%| 14.71%| 29.07%| 8.23%|-23.96%]| -14.91%
DL 6.720| 7.602| 9.764| 9.824 7.255| 6.090
uuc 23.22%| 17.08%| 13.77%| 4.27%| 3.92%| 5.87%
uc 0.115] o0.110] 0.103] 0.093| 0.093] o0.107
Upwpuwun
2cyU 28.67%| 23.38%| 21.02%| 7.51%| 8.31%| 10.37%
DL 7.014] 6.621| 6.382] 6.126] 5.058| 5.296
uuc 22.69%[20.86%| 14.88%| 12.83%| -13.33%]| -0.02%
bys-bu-Bh-Uh uc 0.110] 0.093] 0.089] 0.091] 0.094] 0.085
2cyU 34.86%| 34.38%| 26.68%| 24.15%| -28.92%]| -0.04%
DL 5.933| 6.496| 6.301] 5.820] 4.904| 4.928
uuc 9.14%| 2.47%| 2.59%| 0.83%| -1.54%| 0.19%
Sniuhpuwily uc 0.140 0.141 0.143| 0.141 0.140| 0.132
2cyU 9.08%| 2.36%| 2.30%| 1.55%| -1.84%| 0.26%
DL 7.213| 7.456| 7.860| 3.806| 5.969| 5.528

<< 10 fungnpwgnyu  pwulybph Hnuynu dbpnnh  pwnwnpphsubph wdjwiubpp ubplwjwgywd Gu
wnnuwynid:

5 St'u <L Ynunpnuwlwu pwy,
https://www.cba.am/am/sitepages/fscintroduction.aspx
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Lbwnmwagnunuejwt wpryntupubpp thwunnd - Gu,  np pwulh dbdneniup (wlyuinhyubip)
owhnipwpbipnypwu  gnigwupgubpph U $ptwbuwlywt  wprynibwybwngywt pwpdp  dwlwpnuy
wwwhnybiint bwuwwwjdwuubiphg sk, pwuh np pwulwiht ninpunp wdbiwwhnypwptbp pwuyp punn
wYywhyubph 5-pn £ bubynpwyp gpwugly £ UNT U 2CU gnpdwlyhgubph Yuynit wéd' wnwug dL
gnpdwygh kwlwu thnihnfuneiniuutph: Uwlwiu Udbpphw U Upnohtu pwulytph L gnpdwygh
nhuwdhywtu npwywu L SL gnpdwlygh npwlywt nhuwdhwiht  hwdwhniuy Ewlwunpbu  sGu
pwpdpwglp U4C L 2CU gnpdéwyhgutiph wpdtiputipp: <woyh wnubind pwulwjhu ninpinp UGS
gnpdwlgh dhohtuwgywsd wpdbiph gwdp dwlwpnwyp' hubynpwuyp gbpwquugnud £ Udbphw W Upnaht
pwulybpht ng dhwju U4T, 2CU wy UC gnpdwlyghubiph wpdbputipny: Wu wnnwing, bubyn pwuyp ng
dhwju wybh swhnipwpbp £, wjl wybh wpryniwwybin:  buswbu gnyg Gu mwihu Hnuyntu dbennh
wpryniupubipp, << pwulybph U4T gnpdwlygh wpdbputipp pwpbjwybint wbuwuyniuhg  wnwyt
Upwuwlwihg £ 2TU U SL gnpdwyhgubiph wagnbgnieniup: Wu wnnudny, U4T gnpdwygh (wywnpynidp
wwjdwuwynpywsd £ pwuyh swhnye gbubpwgubint Yupnnnigjudp b Yuwhwnwih Yunnigwdph
hwdwdwuunigjwl oywnhdw|nyejwu dwywnpnwyny:
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J.A. Xapartsan

OIIEHKA M YPEI'YJIMPOBAHUE ®UHAHCOBOM Y®P®EKTUBHOCTH BAHKOBCKOI'O
CEKTOPA APMEHUU C IPUMEHEHUEM METOJA AIOITIOHA

Hccneoosanvr gpaxkmoper penmabensrocmu u QUHAHCOBOU 3pekmusHocmu Oecimu KpynHeuuwux OanKos
Apmenuu ¢ ucnonvzosanuem memooa Jonona. Komnonenmeor memooa /fionona ovinu paccuumanvt 3a mepuog 2012-
2016 22. Ha ocHoge 2000801 PUHAHCOBOU OMYEMHOCMU, ONYOTUKOBAHHOU OAHKAMIUL.

Knroueswvie cnosa: memoo [Jionona, oyenxka peHmabeibHoCmu U QUHAHCO80U dhdexmusnocmu 6ankos.
D.A. Kharatyan

THE ASSESSMENT AND REGULATION OF FINANCIAL EFFICIENCY OF THE BANKING
SECTOR OF ARMENIA USING THE DUPONT METHOD

The determinants of profitability and financial efficiency of zen largest banks of Armenia are studied using the
DuPont method. The DuPont method’s components were calculated for the period of 2012- 2016 based on the
information derived from annual financial statements.

Keywords: DuPont method, assessment of profitability and financial efficiency of banks.
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ASSESSING EXPERTS’ OPINIONS USING FUZZY LOGIC

The issue of assessing the experts’ opinions has been widely discussed in political and social science during
the last decade. In particular, considering the fuzziness and the complexity of the processes of these disciplines,
scholars have been trying to find more accurate and efficient methods to assess and quantify the experts’ opinions.
A new approach by combining the item response theory and fuzzy logic is introduced. The Partial Credit Model with
the triangular fuzzy membership functions are combined to overcome the biasness of experts in assessing several
components of constitutionalism. The proposed method allows deriving accurate and reliable measurements from
experts’ opinions that can be used in assessing various CONcepts.

Keywords: experts’ opinions, quantification, fuzzy logic, item response theory, membership function.

Introduction. Quantitative assessment of various concepts has become of high interest in political and social
science. The major distinction of these phenomena is the complexity and fuzziness of the processes they describe.
Even though scholars have introduced various methods for measuring these factors, there is no universally accepted
methodology for quantifying them. In particular, the working framework of this paper is the concept of
constitutionalism. Even though several scholars have investigated it, none of the models introduced has fully
captured the complex and fuzzy nature of the constitutionalism. However, G. Harutyunyan [1] has introduced the
main components that are crucial in monitoring the level of constitutionalism in a specific country. Taking into
account the high interest in assessing these components, the objective of this paper is introducing a new approach to
quantifying and measuring them, in particularly, using expert surveys.

Expert surveys are widely used in social and political studies. They are the most reliable source of
information, especially in case of complex concepts that are difficult to quantify. However, they are not risk free and
have several limitations. Even though several approaches have been introduced to deal with these limitations, there
is no universally standardized methodology. Thus, the main issues that we aim to address are:

e The experts are actually dissimilar; thus the agreement and reliability of the experts should be assessed.

e The assessment should be a continuous process, thus it should be independent from the expert, country, year
selection.

e The problem of scale selection is vital, as if not addressed properly it might lead to information distortion and
poor measurement construction.

In particular, the main objective of this paper is the development of a method, which will allow assessing
accurate and reliable measurements for the components of constitutionalism based on experts’ opinions. Taking into
account the complexity and fuzziness of the concepts, we employ a combination of fuzzy logic and item response
theory.

Literature review. Expert judgment based surveys have become mainstream in political and social science
for assessing complex and fuzzy phenomena. These surveys are considered as alternative sources of information.
While analyzing them, the most frequently used technique is simply averaging the expert responses, occasionally
including standard deviation to provide a measure of uncertainty [2]. Such approach assumes that the respondents
are equally expert with regard to the phenomena under consideration and perceive the question scale equivalently.
For instance, there are several proxies for the level of constitutionalism in a specific country, but none of them is
able to capture its concept fully. Thus, the researchers are interested in expert base measurements for given country
and year. However, as these types of phenomena lack a single true measurement, it is possible that several experts
will have divergent measurements of the same phenomena. It is crucial to employ codings from several experts to
produce a reasonable point estimator. On the other hand, the assessment based on several experts expands the
possibility of biased estimations. The first reason is that not all the experts have the same level of expertise.
Secondly, they may have different background, political views and measurement scales. In other words, treating all
the experts being exchangeable might result in biased estimation of the latent concept.

For these reasons, well-designed expert judgement based analysis generally assumes a specific model that
will augment the measurement of experts agreement and reliability, in order to quantify uncertainty around the
estimates of latent concepts [2]. Agreement refers to “the interchangeability” among experts; it addresses the extent
to which raters make essentially the same “ratings” for each case [3], while reliability measures the extent to which
each rater provides consistent ratings—relative to other raters—across cases. As Lindstaedt, Proksch & Slapin [4]
emphasized, most expert coded datasets in political science provide only a case-level measure of agreement
(generally the standard deviation of the raw scores), average ratings to produce point estimates, and include no
measures of rater reliability. However, during the last decade researchers have introduced alternative methods. For
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instance, one of them is the implementation of item response theories [5]. They allow the researchers to account two
issues introduced above, in other words the expert reliability and difference between experts in their perception of
question scales.

Another issue, which had little attention in the literature, is the scaling of the responses. The most widely
used scaling is Likert, originally introduced by Rensis Likert in 1932. The popularity of the Likert method comes
from several facts. Firstly, it is simple in construction and modification. Secondly, the numerical measurements
results can be used in statistical inference. Finally, measurements based on Likert scale demonstrated high
reliability. Despite these advantages, Likert scales have several weaknesses. One of the major issues comes from the
debate about if this scale is ordinal or interval [6]. Furthermore, it either assumes same distances between any two
consecutive scales or tells nothing about the intervals between the scales. The first case leads to information
distortion, the second to information loss during measurement. The other issue is the closed response format, as the
respondents are forced to make a choice from given options that may not match their exact responses. In summary,
Likert scale leads to information loss or/and distortion due to its limitations. In social and political science, these
limitations are mainly ignored. Another alternative to classical approach is the implementation of fuzzy sets. The
latter allows us capturing the interval details of ordinal variables in an open response format. Thus, it is possible to
reduce the information lost and the information distortion during data acquisition. However, fuzzy sets theory has
little application in social and political science.

Taking into account the issues discussed above, the aim of this paper is the development of a methodology
that allows overcoming the limitations of the classical approaches in the expert judgement based analysis. Fuzzy
logic will be implemented to increase the accuracy of the responses. Furthermore, we will combine it with the item
response theories, in particular Partial Credit Model, to address the reliability between experts.

The implementation of Fuzzy logic and Partial Credit Model. The limitations of classical approach and
the Likert scale have driven the scholar to develop approaches for assessing the expert judgement. One of them is
the fuzzy logic, though this approach is scarcely used in political and social science. In this paper, we aim to modify
existing approaches and implement them to increase the reliability and accuracy of the measurements by the experts.

Fuzzy logic idea is similar to the human being’s feeling and inference process. Unlike classical approach,
which is a point-to-point, fuzzy logic is a range-to-point or range-to-range. Fuzzy logic originated from the
dissertation of Zadeh (1965) [7]. The main concept of fuzzy logic is the fuzzy sets. If X is not an empty set, x is any
member of X and A is a fuzzy set whose membership function is pa, then fuzzy set A can be written in the form of a

pair set as follows (1):
x, 1a(X)
X

EX},,uA(X):X—> [0,1]. (D

If the membership value of x is close to one, then it has a high level of membership. By contrast, if the
membership value gets closer to zero, it has a low level of membership. There are many types of membership
function. Which type is to be used depends on suitability and relevant information based on the researcher’s
consideration. The types include triangular membership function, trapezoidal membership function, Gaussian
membership function, bell-shaped membership function, etc. For simplicity, we have used the triangular
membership function, which has parameters consisting of three values: real number a, b, ¢, for a<b<c. The function
value can be set as follows:

X —a
j , a<x<h,
b—a
—Jlc—x
1a(X) bexs<ec @)
c—b

0, elsewhere.

Membership function is used to determine the membership level for x. A crisp input will be converted to
different members of the associated membership functions based on its value. From this point of view, the output of
a fuzzy logic process is based on its memberships of different membership functions, which can be considered as a
range of inputs. To control the process, the researcher will design the causal relations between input and output: IF
input ... THEN output. This is called a fuzzy rule. The membership function value of each rule is established using
equation:

p(x) = min[ﬂALl(xO' Ha;, (x2), ---:.UALn(xn)]- 3)

If the value of the membership function of any rule is equal to zero, it will not be considered. If the value of a
membership function is not equal to zero, the value will be used to truncate or scale the shape of the output
membership function in this rule. The outputs are combined by a union operation. Finally, the fuzzy set, which
results from the combined rules, is changed into a crisp value. There are several methods, one of which is seeking a
center of gravity (COG). The COG of fuzzy set in the range [a,b] can be determined using equation:

[ ua()xdx @
P maeodx

In case of expert-based survey data each response category/score is considered as a fuzzy set with its
membership function. As already mentioned each response can belong to the particular fuzzy set with a membership
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value. In this case, each expert should not only give the linguistic response, but also to what extent the subject
belongs to this category, by assigning values from range [0;1]. For instance, in table 1 we show possible answers of
four experts to the question “How effective is the system of ensuring the supremacy of the constitution?”.
Table 1
Examples of responses according to the introduced approach

No Linguistic answer | Membership value
Expert 1 Partially effective 0.8
Expert 2 Not effective 0.4
Expert 3 Effective 0.9
Expert 4 Partially effective 0.7

If we compare the Likert and triangular fuzzy set approaches introduced above we can see that the latter
allows overcoming the issues of information distortion and furthermore, it allows using interval data rather than
ordinal through the defuzzification process (Fig. 1).

1 1
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
0 0
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6

Fig. 1. Traditional Likert (left) and Triangular fuzzy sets for Likert (right)

However, it still considers the intervals between the linguistic responses equivalent, and does not address the issue
of reliability. We further modify the fuzzy sets discussed by implementing the Partial Credit Model. The aim is to
assess the thresholds of each expert for giving a specific response to a given question for a particular point in time
and space. While implementing the Partial Credit Model several assumptions are made. Firstly, the experts gave a
particular response based on a quantitative assessment. In other words, they intuitively assign value to the answer to
a question in a specific point in time and space. This value is unknown. Depending in which interval this value falls
the expert gives corresponding linguistic response. Secondly, the responses to a particular question are located on
the same continuum. Thirdly, the responses of different experts are different; they diverge based on the social,
political viewpoints, education, expertise, party belonging, etc. of the experts.

Taking into account the assumptions, we implement the Partial Credit Model. It was developed by Masters
[8]. In the process of data acquisition, each expert i is asked the same question j for the same country c for a period t.
This data is used to train and estimate the thresholds (8;) for further use in the fuzzy membership function
construction. Taking into account the second assumption the probability of choosing one of the linguistic responses
depends mainly on the threshold. However, as the responses are actually ordered, one cannot give a higher-level
response without passing the threshold of the lower one. Thus, it is more convenient to calculate probability of
giving response k rather then k-1. In this case, the threshold can be explained as a step, which expert should pass to
give a specific response. According to PCM the probability (¢?2,;) of giving response two rather than one, can be
assessed using equation:
2 _ Pg _ exp(Oce; — 812:) (5)
Peti Pclti + Pczti 1 + exp(fcei — 6120)
Where O is the unknown value mentioned above, and the &; is the threshold of expert i for passing from response
one to two. Similarly, giving response three over two:

P% exp(Oci — G23;)

3. = = (6)
< Pczti + Pc3ti 1 +exp(Ocy; — 6231)
and so on. Finally, as country ¢ for a given time point t must get one of the four possible scores by expert i:
mi
Z Picth = Picto + Picer + Picta + Piers = 1. (7N
h=0

These equations are solved to obtain one general expression for the probability of country ¢ in time t getting
score x from the expert i
_ exp 2k=0(0ct — i)
Picex = m;j h ' (8)
Zh=o exp Xy—o(Oct — Oix)
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An unconditional maximum likelihood procedure was employed by Master to estimate the parameters of the
model. In particular, we are interested in the values of di. Furthermore, these values are used to construct the fuzzy
membership functions for each expert by using them as estimators for the parameters a,b,c for each fuzzy set.
Finally, to get the actual response values the defuzzification procedure should take place. We have used the COG.

To demonstrate how the method employs we will use a simulated data from V —Dem survey dataset [9] for
four experts. They can choose from four categories “ineffective”, “partially effective”, “effective”, “highly
effective” and give the membership value. In table 2 the frequencies of each responses are presented.

Table 2
Frequencies of each responses of four experts
Categories Expert1l | Expert2 | Expert3 | Expert4
ineffective 1 5 4 2
partially effective 5 13 15 10
effective 35 19 25 32
highly effective 9 13 6 6

Using the PCM the thresholds and the fuzzy sets of each experts are presented below. Furthermore, we can
use simulated membership values to defuzzify the outputs using COG approach. For instance, for expert 3 who
answered “partially effective” to a specific question with membership value 0.8 for the year 2010 the final adjusted
value will be 1.82 instead of 2.00.
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Conclusion. The traditional approach for assessing the expert judgment has several limitations. In particular,
it does not assess the reliability of experts. Furthermore, the expert judgement datasets are mainly based on the
Likert scale scoring approach. The latter even though widely used might bring to information distortion and make
the implementation of statistical inference questionable. In this paper, we introduced a new approach to overcome
some of the limitations mentioned. Firstly, we used fuzzy logic approach to improve the scoring system. The experts
are asked to give not only the linguistic responses/scores, but also give the extent to which the case belongs to.
Furthermore, the triangular membership function is used, which allows overcoming the limitation of Likert scale but
it does not account the differences between expert judgements. Thus, we implemented the Partial Credit Model. It
allows estimating the thresholds of each response category for each expert. These values are used as the parameters
for constructing the fuzzy membership function mentioned above and then central of gravity defuzzification
approach is used to get the crisp values of the responses. Theoretically, fuzzy logic should handle vagueness and
imprecision in human thinking better than traditional crisp logic does. Thus, when selecting one alternative among
many statements presented in rating scales to describe a person’s attitude, some force fitting and rounding off are
inevitable, resulting in some loss of information. Therefore, the method introduced in this paper can be a valid
alternative approach for expert judgement measurement.
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B.R. Zulnpju
ONrAVSESLECP YUMOPLP ALUZUSNRUT N2 ZUSUY AUQUNRESNRLLEP UhMUNUUUR

JEpohl nmwubwdjulnid hnpdugbnibph Jupsdpph hputwl Jpuw qhwhunnidbbpp juynpki hEnwgnunyky
ko punuwpwlwlh b hwuwpuluwlwl ghunyenibbbpmd: Uwubunpuwbu, hupyh webhbny gqnpépipughkph
pupnnipinilip o ny hunwlnieniap, ghnbwliwabbpp hnpdnud Eo qunaky wijbjh rgppun b wpynibunjkn Jkpanhkp,
hnpdwglkwnbkph Jupdhpllbph hhtwl Jpw pwhwlwlul ghuhwnwlubbbp ppuluwiughling hunlwp: Zopyuwénid
bkpyugugyly F anp dnunbkgnidhwdwlghkiny ns hunmwl puqunipmniabbph 0 opklnp wpdwqubpdwi
wnkunynibabibpp: Uwubwynpuwbu, hudwlglhy Eip Partial Credit Model ' ns huwnwl puqunippul Enwbliniiughl
wunnfubbpnipyul pniblghuyh bk’ hnpduglnbbph [nnuhg vwhdwinugpulpmbnyepul npny pununphsibpp
qhuwhunnuwl dudwhwl npdinuluynipyui huppuhuplul hudwp: Vbpluyugyus dkpnpp pny Fuwghu dogphn
U hmuugh qhiwhunnuwluwibkn Junnigly thnpdugkwnbkph Jupshph hpuwb ypw, npnip wpng Ei oqunugnpdiyky
puquupnyuinul hwulwgnipnibakph guhuniwl dudwiu]:

Unwugpuyhti pwnbp. hnpdwglnbbph Jupshpbkp, pwhwlwlwb ¢ghwhwunnid, ns hunnul puqunipnil,
opkunblph wpdwgqubpdwl wkunipinil, ywwlwblbnieul pnialghu:

E.b. Axonsin
OLEHKA MHEHMUSI DKCITEPTOB C IPUMEHEHMWEM HEUETKUX MHOXECTB

B nocneonee oecamunemue 6onpocsl oyeHKU MHEHUI SKCHEPMO8 UWUPOKO 0OCYHCOAIOMCS 8 NOTUMUYECKOU U
coyuanvHoll Hayke. B wacmmuocmu, yuumvieas Heuemrocmb U CIONCHOCMb NPOYECCO8 IMUX OUCYUNTUH, VUEHble
nIMAarmes Haumu 0onee MmouHvie U IPHEKMusHble Memoobl KOIUYECEEHHOU OYeHKU MHEHUll Kcnepmog. B
cmambe npedCmasieH HO8blll N00X00, 00beOUHAIOWULI MeopuU peakyuu 00beKmos U Heuyémrux MHodcecms. B
yacmHocmu,  Ons  NPeoOONeHUs — NPeo83sIMOCmU  IKCNePmo8 Npu  OYeHKe  HEeKOMOPbIX — KOMHOHEHMOS
koncmumyyuonaiuzma obowvedunenvt Partial Credit Model u mpeyeonvuvie gpynxyuu npunaonesxcnocmu neuémxux
muoocecms. Jannvlii Memoo no36o0asem NOAYy4ums mouHvle U HAOEHCHble OYEHKU MHEHUll SKCHNepmos, Komopuie
Mozym 6bImb UCTIONBL3068AHbL NPU OYEHKE PASTUYHBIX KOHYENnYUl.

Knrouesvie cnosa: muenus sKcnepmos, Ko1uuecmeeHHas OYeHKd, Heuémroe MHOHNCECMB0, Meopus peaxyuu
00beKmMOo8, PYyHKYUS NPUHAOTEIHCHOCTU.

Hakobyan Yenok Beniamin — PhD student, Department of Mathematical Modelling in Economics, Yerevan State
University (YSU)
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MODEL FOR THE EMPIRICAL CHACKING OF THE HYPOTHESIS STATED FOR
ENTREPRENEURIAL PROCESSES OF THE COMPANY

The paper is devoted to the empirical study of the relations between entrepreneurial orientation and
employability and individual and organization success. The process of the data collection and analysis of the
questionnaire implementation is presented. The feature of the questionnaire implementation is its correspondence to
hypothesis suggested before the questionnaire implementation. Regression models presenting the dependence
between individual predictors and individual success variables and organization predictors are developed and the
significance of each independent variable is studied.

Keywords: entrepreneurial, orientation, employability hypothesis, empirical, West bank, Palestinian
Territory, questionnaire.

Introduction.  The study of diverse relations between entrepreneurial orientation and employability and
individual and organization success is fraught with the statement of hypothesis as preliminary suggestions of
problems which are to be examined. In line with the formulation of hypothesis which will be presented in this paper
the empirical examination of hypothesis is to be given.

Data collection and analysis. As the research population the Palestinian entrepreneurs that have their
ventures in the West bank which is part of the Palestinian Territories has been considered. The proposed sample
consists of entrepreneurs that are owners/managers that operate SMEs in the manufacturing, financial, transport,
telecommunications/media and hospitality sectors of the economy. The number of employees who work in their
venture ranges between one and two hundred and fifty. The respondents will be selected randomly from the lists of
the Palestinian Federation of Industries for the manufacturing sector. These numbers are only for the West Bank
area of the Palestinian Territories since the research will be limited to that geographic area since the researcher is not
allowed to travel to Gaza and thus will not have control over the data collection process. In order to prevent the so-
called common method bias an immediate subordinate of the entrepreneur will fill out a questionnaire with his
perspective of the employability scales. Thus both self ratings and subordinate ratings will be gathered by using the
scales developed by my promoter Indicator study [1]. The research population contained 300 people and the
questionnaire had been shared between 130 people. Consequently the percentage of people whom the questionnaire
was presented fractioned up to 43.3% allowed to suggest the significance of the number of studied people.

To implement the analysis devoted to the examining hypothesis as preliminary suggestions questions
corresponding to predictors comprised the questionnaire such that questions were in line with hypothesis and formed
the consistence as follows:

Questions corresponding to the logic of hypothesis

Hypothesis 1. (H: ). Individual predictors are positively related to individual level success.The measures
concerning to this hypothesis include measurement of individual expected success during the survey responsibilities.
The process of the success achievement assumes the appropriate involvement in the process of the career
development. Questions in this way of the employee activity are as follows:

IP09: The most important things that happen to me involve my career.

IP10: I am entirely involved in developing my career.

IP21: | am usually able to protect my personal interests.

IP22: My life is determined by my own actions.

Hypothesis 2 (H2). Individual predictors are positively related to venture level success.
Hypothesis 3 (Hs). Job related predictors are positively related to individual level success.

The way employee is implementing his employee personal responsibilities in behalf of the organization
success are to be targeted to the personal contribution into company managerial policy and is measuring as
employee personal sacrifice to provide company advancement. Being ready to sacrifice the employee is able to
work hard and receive less payment. Simultaneously, during working time the employee should implement only and
only own personal responsibilities and don’t think about extraneous things which could cause noise. This type of
the hypothesis is completed and could be empirically checked due to questions as follows:

IP11: | am prepared to engage in any type of personal sacrifice in order to advance my career.
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IP12: When | am working, | think about nothing else at all.

IP13: I would still do this work, even if | received less pay.

IP14: When | am working on something at my job, | do that out of myself and not because | have to.
P15: Hard work is something | like to avoid.

Hypothesis 4(H,). Job related predictors are positively related to venture level success.

IP16: 1 like to work hard.

IP17: There is satisfaction in a job well done.

IP18: | prefer to work in situations that require a high level of skill.

IP19: I would rather learn easy fun games than difficult thought games.

IP20: It is not always wise for me to plan too far ahead because many things turn out to be a matter of good or bad
fortune.
IP26: In case of becoming unemployed, | am convinced that, because of my abilities, | will soon find a new job.

IP27: If | had to change my job, | am sure | would be up to the demands.

Hypothesis 5 (Hs). Organizational predictors are positively related to individual level success.
IP23: | feel like what happens in my life is mostly determined by powerful people.

IP24: 1 judge my abilities to be high.

IP25: When | want to reach a goal, | am usually able to succeed.

Hypothesis Hs. Organizational predictors are positively related to venture level success.
Hypothesis H7, Entrepreneurial employability is positively related to individual level success.
Hypothesis Hg. Entrepreneurial employability is positively related to venture level success.

Company successful functioning, employees satisfaction from the job implemented according to their
responsibilities, management behavioural and culture are mutually beneficial both for employees and company
managers and owners. Simultaneously, company is interested to grow employee professional skills. Consequently,
the policy, such as the establishment of learning culture formulated the basis of structural improvements of
organization. Establishment of the adaptability requires a climate that encourages individual development and
change [2]. Organizations should provide structures within which individuals and groups are encouraged in their
development. Following to [3] suggestions the conclusion such as an organizational structure, which enables a
learning climate and allows experience-based learning at work could be checked using questions as follows:

ILO1: Please indicate how many promotions you have experienced since joining your current organization.

ILO2: Please indicate how many promotions you have experienced in your entire career (including your career in
this organization.

I1L03: What is your current gross yearly income (that includes your basic salary, but excludes any bonuses)? (in
uUsD).

IL04: How much have you earned beyond your basic salary last year (e.g. bonuses, share options, etc.)? (in USD).

ILO5: 1 am in a job that offers me the chance to learn new skills.

Hypothesis 9. (Hg). Individual predictors mediated by employability are positively related to individual level
success.

Hypothesis 10 (Hio). Individual predictors mediated by employability are positively related to venture level success.

Consideration of the organization and employees working in the organization as the form of combination
comprising successful development could be highlighted due to the study of questions devoted to the measurement
of the company internal policy implementation, communications between managers and employees and individual
predictors related to the implementation of individual and organization success. Following this logic questions in
behalf of the mutual influence of individual and organizational behaviour questions are formulated as follows:

VLO1: Please indicate the average percentage employment growth over years.

VL02: Please indicate the average absolute employment growth.
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VL03: Was your profit higher than last year?

VL04: What profit do you expect in comparison to the last year?

VLO5: Is your personal income better than last year?

CO01: How easy would it be for you to find a suitable job with another employer?

The Ordinary least square (OLS) regression method was used for the modelling of the
dependence between predictors. The equations for OLS regression models are as follows:
The data collected for current study were treated and analysed using statistical methods.  The separation
of variables as independent and dependent has been implemented and the factor analysis is used to classify
and structure correspondingly organized the study. Grouping independent variables the system of
equation representing the dependence of dependent variables from independent are proposed based on the
method of Ordinary least square (OLS) regression method to analyse the behavior of entrepreneurial and
employability processes. The linear regression equations are as follows. The results of the
questions implementation and further treatment using regression technigue are smoothed based on the

logarithmic smooting method.

LN (Individualssuccess) = a, +a, LN (X, )(Individualpredictor ) + (errorterm),

@

LN (lorganizationalpredictor) = a, + a, LN (X, )(Individualpredictor ) + g(errorterm), (2)

LN (IEmployability) = a, +a, LN(X,)(Individualpredictor ) + (errorterm) .

Linear regression models.

Based on the statistical data treatment linear regression models were developed as follows:

1. Regression model Promotions experienced since joining the current organization.

Table 1 below summarizes linear regression model.

Table 1

Regression model Promotions experienced since joining the current organization

Individual ILO1:Please indicate how many Standard t-stat
predictor promotions you have experienced error
since joining the current organization

1 2 3 4
1P09 0.165490656 0.033712279 | 4.908913346
IP10 0.127476214 0.241959886 | 0.526848544
IP11 0.01072574 0.192729577 | 0.055651762
IP12 -0.054666123 0.115400597 | -0.473707455
IP13 0.031199023 0.086247192 | 0.361739579
IP14 0.084684777 0.02570931 3.293934216
IP15 -0.263351841 0.029817531 | -8.832114374
IP16 -0.264108948 0.364604758 | -0.724370545
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Continuos of Table 1

IP17 -0.28556689 0.067957215 | -4.202157051
3 4
IP18 -0.409736489 0.044562031 | -9.194744528
IP19 0.166021471 0.027845353 | 5.962268535
IP20 0.050664235 0.161901748 | 0.312931983
P21 0.426911622 0.049684677 | 8.592420237
P22 -0.081444386 0.181542285 | -0.448624883
IP23 0.021076159 0.148872377 | 0.141571991
P24 0.44286459 0.061558612 | 7.194193934
IP25 0.09347663 0.214252703 | 0.436291486
IP26 -0.131796711 0.208047509 | -0.633493337
P27 0.25892358 0.040336036 | 6.41916279
a0 0.208143636 0.109486598 | 1.9010878
R2 0.850822268
F 7.123068885

Number of observations is 130. Reported numbers are coefficients and standard errors.

The degree of the freedom is 130-19+1=112. Table 1 indicates the significance of regression coefficients as follows.
The regression coefficients a1=0.165490656, a6=0.084684777, a11=0.166021471, a13=0.426911622,
a16=0.44286459,a19=0.25892358 are positive and significant with p1=p6=p11=p13==p16==p19= 0.005
correspondingly.

These predictors have positive effects to the Individual success predictor.

ILO1: Please indicate how many promotions you have experienced since joining the current organization. The results
are supporting the predictors:

IP09:The most important things that happen to me involve my career,

IP14: When | am working on something at my job, I do that out of myself and not because | have to, 1P19: | would
rather learn easy fun games than difficult thought games,

IP21: | am usually able to protect my personal interests,

IP24: 1 judge my abilities to be high,

IP27: If | had to change my job, | am sure | would be up to the demands,

Consequently hypothesis are supporting as follows:

Hypothesis 1 (H: ).Individual predictors are positively related to individual level success.
Hypothesis 2 (H2). Individual predictors are positively related to venture level success.
Hypothesis 3 (Hs). Job related predictors are positively related to individual level success.
Hypothesis 4(Ha). Job related predictors are positively related to venture level success.
Hypothesis 5 (Hs). Organizational predictors are positively related to individual level success.
Hypothesis 5 (H5). Organizational predictors are positively related to individual level success.
Hypothesis 5 (Hs). Organizational predictors are positively related to individual level success.
Coefficients:

a7=-0.263351841, a9=-0.28556689,a10=-0.409736489 are negative and have negative effects to Individual success
predictor.

ILO1: Please indicate how many promotions you have experienced since joining the current organization.

These results are suggesting that manager has to focus the management behaviour such that to improve the state of
Individual predictors.

IP15: Hard work is something | like to avoid.
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IP17: There is satisfaction in a job well done.
IP18: | prefer to work in situations that require a high level of skill.

The criteria for the improvement is to provide positive signs in the regression model for variables: 1P15,1P17,1P18.

2. Regression model Number of promotions employee has experienced in entire career
(including your career in this organization).Table 2 below summarizes linear regression model.
Table 2
Regression model Number of promotions employee has experienced in entire career

(including your career in this organization.)

Individual ILO2: Please indicate how | Std error t-statistics
predictor many promotions you have

experienced in your entire

career (including your

career in this

organization.)
1P09 0.212258692 0.047034352 4512843971
IP10 0.392541641 0.067515023 5.814137721
IP11 0.155818465 0.053778095 2.897433697
IP12 0.251358012 0.032200684 7.805983523
IP13 -0.089414422 0.019252716 -4.644249843
IP14 -0.046293694 0.143475408 -0.322659435
IP15 0.016644581 0.166402067 0.100026288
IP16 -0.586536936 0.081389685 -7.206526672
IP17 0.439188543 0.075849481 5.790264326
IP18 0.109658979 0.248686391 0.440952874
IP19 0.218202948 0.031079195 7.020868671
1P20 0.500339358 0.180704338 2.768828703
P21 -0.150258621 0.277274233 -0.541913396
1P22 -0.092654294 0.202625845 -0.457267898
1P23 -0.097032497 0.16616179 -0.583963959
1P24 0.074765005 0.343538852 0.217631878
1P25 -0.049211125 0.239135112 -0.205787952
P26 -0.206165659 0.046441855 -4.439221052
1P27 -0.109378276 0.045020494 -2.429521923
a0 -0.567966037 0.213853347 -2.655866959
R2 0.746585815
F 8.532409316

Number of observations is 130. Reported numbers are coefficients and standard errors.
The degree of the freedom is 130-19+1=112.
Table 1 indicates the significance of regression coefficients as follows. The regression coefficients are as follows:

IP09: a1=0.212258692, IP10:a2=0.392541641, I1P11:a3=0.155818465, 1P12:a4=0.25135801, 1P17:29=0.439188543,
IP19:a11=0.218202948, 1P20:a12=0.500339358 are positive and significant with p1=p6=p11=p13==p16==p19=
0.005 correspondingly. These predictors have positive effects to the Individual success predictor.

IL02: Please indicate how many promotions you have experienced in your entire career (including your career in
this organization).

The results are supporting the predictors.
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IP09: The most important things that happen to me involve my career.

IP10: I am entirely involved in developing my career.

IP11: 1 am prepared to engage in any type of personal sacrifice in order to advance my career.
IP12: When | am working, | think about nothing else at all.

IP17: There is satisfaction in a job well done.

IP19: 1 would rather learn easy fun games than difficult thought games.

IP20: It is not always wise for me to plan too far ahead because many things turn out to be a matter of good or bad
fortune.

Consequently hypothesis are supporting as follows:

Hypothesis 1 (H1 ). Individual predictors are positively related to individual level success.

Hypothesis 2 (H2). Individual predictors are positively related to venture level success.
Hypothesis 3 (H3). Job related predictors are positively related to individual level success.
Hypothesis 4 (H4). Job related predictors are positively related to venture level success.
Hypothesis 5 (H5). Organizational predictors are positively related to individual level success.
Hypothesis 5 (H5).0Organizational predictors are positively related to individual level success.
Hypothesis 5 (H5.)Organizational predictors are positively related to individual level success.

Coefficients: a7=-0.263351841, a9=-0.28556689, a10=-0.409736489 are negative and have negative
effects to Individual success predictor:

ILO1: Please indicate how many promotions you have experienced since joining the current organization.
These results are suggesting that manager has to focus the management behaviour such that to improve
the state of Individual predictors.

IP15: Hard work is something | like to avoid.

IP17: There is satisfaction in a job well done.

IP18: | prefer to work in situations that require a high level of skill.

The criteria for the improvement is to provide positive signs in the regression model for variables: 1P15, IP17, IP18.

3. Regression model 1 am in a job that offers me the chance to learn new skills. Table 3 below
summarizes linear regression model.

Table 3 I1LO5

I am in a job that offers me the chance to learn new skills

Individual Std error
predictor ILO5:lIamina

job that offers

me the chance

to learn new

skills t-statistics

1 2 3 4

IP27 0.370887454 | 0.086172 | 4.30405042
IP26 0.099910803 | 0.374651 | 0.26667687
IP25 0.222086786 | 0.045772 | 4.85204512
IP24 0.422052463 | 0.065755 | 6.41853687
IP23 0.153636921 | 0.031804 | 4.83069807
IP22 0.143464965 | 0.038784 | 3.69910348
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1 2 3 4

P21 -0.344444965 | 0.053072 | -6.4901658
1P20 -0.327026892 | 0.034588 | -9.4549742
IP19 0.020721611 | 0.116112 | 0.17846192
IP18 -0.363609332 0.0476 | -7.6388584
IP17 -0.204110867 | -0.46864 | 0.43554036
IP16 0.12556341 | 0.268669 | 0.46735314
IP15 0.075940333 | 0.397382 | 0.19110168
P14 0.006020446 | 0.036538 | 0.16477194
IP13 0.178104587 | 0.018425 | 9.66626203
IP12 0.10278423 | 0.024654 | 4.16914359
IP11 0.274730807 | 0.041174 | 6.67248207
IP10 0.404343481 | 0.051691 | 7.82231853
P09 0.065718403 | 0.304163 | 0.21606327
a0 -0.865681109 | 0.163731 | -5.2872197
R2 0.635579171

F 10.89386538

Number of observations is 130. Reported numbers are coefficients and standard errors.
The degree of the freedom is 130-19+1=112.
Table 3 indicates the significance of regression coefficients as follows. The regression coefficients are as follows:

IP10:a2=0.404343481, 1P11:a3=0.274730807, IP12:a4=0.10278423, 1P13:a5=0.178104587,
1P22:a14=0.143464965, 1P23:a15=0.153636921, 1P24:a16=0.422052463,
IP25:a17=0.222086786,IP27:219=0.370887454,1P27:219=0.370887454are positive and significant with
p2=p3=p4=p5=p14=p15=p16=p17=p19 0.005 correspondingly.

These predictors have positive effects to the Individual success predictor.

ILO5: I am in a job that offers me the chance to learn new skills.

The results are supporting the predictors.

IP10: I am entirely involved in developing my career.

IP11: I am prepared to engage in any type of personal sacrifice in order to advance my career.
IP12: When | am working, | think about nothing else at all.

IP13: I would still do this work, even if | received less pay.

IP22: My life is determined by my own actions.

IP23: | feel like what happens in my life is mostly determined by powerful people.
IP24: 1 judge my abilities to be high.

IP25: When | want to reach a goal, | am usually able to succeed.

IP27: If | had to change my job, | am sure | would be up to the demands.
Consequently hypothesis are supporting as follows:

Hypothesis 1 (H1). Individual predictors are positively related to individual level success,
Hypothesis 2 (H2). Individual predictors are positively related to venture level success.
Hypothesis 3 (H3). Job related predictors are positively related to individual level success.
Hypothesis 4 (H4). Job related predictors are positively related to venture level success.
Hypothesis 5 (H5). Organizational predictors are positively related to individual level success.

Hypothesis 5 (H5.). Organizational predictors are positively related to individual level success.
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Hypothesis 5 (H5).Organizational predictors are positively related to individual level success.
Coefficients: a7=-0.263351841, a9=-0.28556689,a10=-0.409736489 are negative and have negative effects to
Individual success predictor.
ILO1: Please indicate how many promotions you have experienced since joining the current organization.
These results are suggesting that manager has to focus the management behaviour such that to improve the
state of Individual predictors.
IP15: Hard work is something | like to avoid.
IP17: There is satisfaction in a job well done.
IP18: | prefer to work in situations that require a high level of skill.
The criteria for the improvement is to provide positive signs in the regression model for variables: 1P15, IP17, IP18.

Conclusion. This paper began with the statement of hypothesis as preliminary suggestions of problems
which are to be examined and predictors providing the support for formulated hypothesis. Using regression analysis
method the system of multidimensional linear regression models is developed.

We deduced from the properties of regression coefficients as follows. Among regression coefficients we
pointed out sequence of significant coefficients which have positive effect on dependent variable and another
sequence of coefficients which have negative impact on dependent variable. Therefore, the subject matter of positive
significant coefficients is that corresponding individual predictors are supporting hypothesis. There are differences
concerning to negative regression coefficients. The fact of the existence of such coefficients suggests that managers
and/or stockholders should direct the way of the management processes to improve the effect of individual
predictors to provide positive effect of dependent variable. The same suggestion is true for individual predictors
which have non significant coefficients.
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Mumdbwuppnypibp  Wfppws o dkpbwplunnppnippul  pugugphshbph b gonpénibwlnippub’
Jqugquubbpupwiwi o whhunmwuwl hwengnippul hkw  hwpwpbpulgnienul  Elypphl  hEunugnnnippuin:
Ukphuywgyws Fungjuyabph hujupwgpndwi b hupguplpph Jipniénipyul gnpéplypugn: Zupgquphbppn juqdijky b
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wnughu whhunnulul ubnunbupsdbph o wihunwlpoul hwennnipyul hnhnpuulumbiakph o Juquulbkpuyswlub
Jquihnuwnbupsibph dhol Quwpijwénipinilp, phny npoid, mumdbwuppyly F impupwiynip whlwp thnihnpulwih
bowlwnipiniip:

Unwugpuyhti pwnbp. dkpinupfuwmppnipinil, gnpénibwlniypul, Juplws, Rlypphl, Upbhdupwi publ,
wuwnlkunhlyul nwupwdp, hupgupkpgpe:
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HOPEAJNPUHUMATEJBCKUE NPOLUHECCHI OPTAHU3ALINHN

IIposedeno  smnupuyeckoe usyueHue COOMHOWIEHUS. NPEeONPUHUMAMENbCKOU  HANPABIEHHOCU U
3AHAMOCMU OP2AHUZAYUL C UHOUBUOYALbHLIMU U OPSAHUIAYUOHHLIMU Yenexamu. TIpedcmasnenvl nooxodwvl cbopa
OGHHBIX U NPOBEOCHUs AHAIU3A Pe3YIbmamos Gonpochuka. OcobeHHOCMbIO B0NPOCHUKA AGNAEMC €20
coomeememeue 2UnOme3am, YmeepHCOeHHbIM 00 NpoeedeHus onpocos. IIpednogicenvl pezpeccuonHvie MoOeu,
npeocmasaaiouue Ce:a3b MeHcOy UHOUBUOYATbHLIMU NPEOUKIOPAMU U NEePEeMEeHHbIMU UHOUBUOYATbHO2O YCenexa u
Op2anu3ayUOHHLIMU npedurmopamu. Oyenena 3HaUUMOCMb KadcOOU He3a8UCUMOTL NEPEMEHHO.

Knroueevie cnoea: npeonpunumamenscmeo, opueHmayus, 3aHAmMocmv, smuupudeckutl, 3anaduoiii bawk,
najlecmuHcKue meppumopuu, 60NPOCHUK,
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Quunuwpylky b wplnpughl publh hwdwhinppikph vwwuwpydwl npufh hbkwnwgnunniemndi:
Uiglugyk; F hupgnid hudwpinpnbbph spowlnulnid: Upyynibphkpp wilthnipflby Ei b bephuguglly uh
owpp wnwowpynuyynihilp puwblh hwdwpinpnbbph gnhnibwlnyeyul  wijbjugdwl hwdwp, nph
wwywhnykint wpnynibpnid b junfbjwinu pullh puwhnipupbpnipmniip:

Unwugpuyhtt pwnbp. wobnpughl pwihh hwdwpnppibph vwywuwplhnid, hwdwlunppblbph
opowliulnid hupgnid, hwdwunpnbbph gnhninulniepul gnigulpobbp:

Ukipjuynid wnbwnpuyhtt puithh gonpéniubnipyut npuljp wuydwitwynpdws t ny vhuyt bpw gusdp
guujhtt wpwewlyny, wy] bwlb hwlwpnpyubph wpwg b npuljju] vywuwpynidnyg: Ownwynipmiuattph
pupdp npulp UkS wqpbgnipmit nith dpgmibwlnipjwt Jpw hyp b wwywhnynd E pwtlhh
bhtwbuwluw  pwpdp gmgutpobp: Uhowqquyhtt thnpdp gnyg L wwihu, np hwdwhnppubph
uyuuwpuub npulh pupdpugdwt hwdwp junwpdws swhuubpp hndhtt wppupugunid Bu hpkug,
pwith np yhpunupdtnid B nu owhmpwpbpnipjut wgh gnigwthpubpng [1]:

Putiljughtt  uwywennubph hwjuunupdniput  dwufwuppulp,  Swnwynipnititiph  npwlh
pupdpugdul wunhfwip  pugwhuynbm  hwdwp  juwnwpimd B hknwgnunipmb publyh
hwdwjunpnubph opowbwlnid hwpgnid wighugubint dhengny: Npuybu hbnmwgnunmipniutbph puqu
oquugnpdynid E wnwetiuyght hudnpuwghwt, npp hwjwpwgpynid £ puthh hwdwpnpnubph hwupgdwt
vhongny, wyunithtnl hbtnwgnuymd G wyn wpynibpubpp b pun wnwewnpyws  putnhpukph,
wnwownpynid (nisnidubp nyuwuwpuwb npuljp pupdpugubint hwdwp [2]:

EYnjuwpwiyh  hwdwpnpputph oyw-
uwpldwi npwlh quwhwwnwlwubkpp

2018 p. hniuup, thtnpdup wdhutbpht
wnwownpyws  hwpguptpphijh  hhdwt  Jpu
Juuwpyt) Ehupgnud <<Bynjupwfh>> wwppbp
dwutwdnintpnud:  Zwpgupebpphlp pugyt; b
putynid wyn wwhht vywuwplyny hwwnpngh
Ynnuhg:  Zwpgnudp Gl B whwimbe
Zupgupbpphlp [pugdt] £ ny dhwjt Gphwb
punuph dwutwgnintpnd, wyp bwb <<Eynlw-
pwlihh>> dupquyhtt dwubw&ninbpnud: Zupgdw-
up dwutiwlgly £ onipg 400 dwpn: Uwninpl wd-
thnthywé L hwupgdwt wpynibpubpp, plsybu L. 1. bfnfupwblh hudwpanpybkp)
twl wopwownpus L (nisnmudutpn uvywuwpldwu wwpppuyhl fudplpp
npuljh pupépugdwt hwdwn [3]:

Unwoht huipgny wupqyby Bt hmdwpnpy-
ubkph wwphpuyhtt nwunwinidubpp: Ujuyhunyd bPquiljut
wupqyl) kE np o UES mnlnu juqunud Eu 25... 46%
40 mupkjwbubpp, hsp ywbwynid k np pwblyp
bp phpwpiuyht hwdwnpyutph junudp jupnn E
hwdwpk) hktug wyju wwphph dwppljuig (ay. 1):

Upwljut
54%

Ul 2. Fynlwpwigh hwdwpinpnbbph
nwpulipunnnidp puwn uknh
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Bpypnpy hwpgnd wwhwiegymd  tp wupgly)
hwdwpunpnh ubnp: Ujunbkn ubnbkph pwbwlp gpbphb
hwywuwp b, wyuhpl' sfw twhpbnpbh undp (4. 2):

Zwgnpy hupgnid wwhwugynid kp oy Yppnipmniip:
Ujuwnkn hwpl k by, np puh hhdttwjut hwgwpunpy-
utipp pupdpwugnyyt Yppoipjudp wudhip tu: Uhotmljung
Uppnipjudp wudwbg qquih wnlnup wyt hwpght, ph
uguuwpuwb np nppnhg o ogquuymid, ok Eu.
nwpuppuidh  njowbwulnd jud - Jhowqquyht
thnfuwbgnid,  wjuhbiptl  bpwip pwilh  hhdbwlub
hwdwjunpy sk (uy. 3).

Ujunthtnnt wqwhwbeynid tp gk wphiwwnwtph
punypen, npp ukpjuyugyws k uly. 4-nid:

Ujunbin hwpl k gk, np hwpgdwip sk dwutwuygly
pwijh VIP hwdwhinppubpp, wy wwupuquynid wybih
pwpdn 1htkp gnpdwnnt puduh gniguwthop: @npdwqnipy
punupughtbpp 6-py hupgh yuwunwuppwinid punpnd
tht «uy] wunwupwips gpudwlul thnuwbgnudibpp
wpubplyphg pudhp:

LPurlilipg ogunlynt wnlinnnipiniin

Puillh pujulwbht swwn unp hwdwjunpnubph
wnljunipniip wuydwbwynpjus E Jkpokpu
hpwljwiwgpws nbpptunhugqny, hugh hkwnbwupny onipe
20 wwph gnpény b wppkt owwn  hwwwwpphd
hwfwpunpnubp niubignn <<NMpndbpl; publps>>
Jhpuduidtg <<Ednjupwily>>: Uhengubtip
npudwnpightt jwjtwswuy  gnijwuqnhl hugh
htwnlbwupny swwn unp hwdwpunpyubp ukpgpuy-

Jkght: Umjuy phy skt b hwjuwnwphd hwdw- s

hunpnutpp: Zwpgdws 400 hngnig onipe 90-p
pwlihh 4 b wyk] wwpjuw hwgwhinpy b, husp
JYuynud k, np puiljp ny dhuy ubpgpuygnid k unp
hwdwpnpnubp, wy twh wwhywind Lt hp
Abtnpphpnudubpp (uly. 5):

Zwonpr hwupghtt wwunwupwbws punu-
pwighubph 26%-p ok kp dh pwtth gnpénti: Zhu-
twlub Jdwup U Jupuent kp, W mibbkp
hwoykhwdwp, huly pnipg 2%-p vhwdwdwiwl b’
wjwinunnt tp, U qupQuone: Zwpl b by, np
hwupgjwsubph <<wjuwiunuuniibp>> pudhup phy
E jpugdws gnun mkuthjulwt gqundwnitpny,
pwuh np pwilih wjwinuunibbpp  dwubw-
&ninbp uyghnud Eu kppldiwlyh (uyy. 6):

nwnnig

Ul 3. Fynljupwih hudwpinpnbbkph
nwpuligunnnidp puwn ppntprul

gnpéw
wnni
20%

gnpéuiqnt
24%

wpjuw
wnn
56%

Ul 4. Fynlupwih hudwpinpnbbph
nwpulipunnnidp puwn wpfuunnuiph
wkuwlh

10

5%

Ul 5. Bynjupwih hwdwjunpniakph
nwpuiounnnidp pun pullh
Swnuynipinibibphg oquijkint
wnhnnnipyul

<«<Up>> wuuwupwi ndws pwnupughbph 92% -p npybu  hwfbmd, wbjugpl; kp

dhowqqujhtt thnjumtgnidutpp, hwybiking np puwtlynud owwn npuljjuy; b wpwg bt junwpymd
dvhowqqujhtt thnpjuwmbgnidubpp: Utwugws w)) wwunwuppwub wnduwsubpp gk Eht vnwpunpudh
thnpumttmnidp: Udbjugubup twl, np qpbpt pnjnp wyt wmudhup, nyptp hwunhuwnid thu puhh Epju-

pududltn hwgwpnpn, b Jupuem thy, b dhwdwdwbul niikht hwsykhwdwp:
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Uju hwpght, pk huyku bp

wjutinu

plwnply ndywy putlyp, hwdwpinpyubph N oLkl
wuunwupwbtubpp  ukpluyugdus  Lu 59% hupykhw
gébwyuwntpnd (uly. 7): Ujunkn hwpy up

E Wbk, np npuybu <<wy] wwngwun>>
punupughtibpp gk tht  pubyp
bptug wwbp Jud wrlhwwnwnbknht
Uninhl quudkip: Ujuwhuny, dwubw-
gnintph wbjugdwt  wwpuqumnd
jujbjwbiw twl hwdwpnphubph pw-
twlp: 9njuqnh wqpbgnipjudp puwn-
poipnibp skip hwdwpnid Yuynit pb-
nnpnipnil, pwih np nw ghn 1 muphb
spninpus  punpmipmit ko uwlfuygh
puytpubph junphpnny pwdhtp Jupkih
b hwdwpl] pwtlyh gnpénitbnipjui
pupdp quuwhwwnwlui: Gnpdunnth
punpnipjudp punupwughttpt niukhu
Uhwyi hwobhwdwp, wyuhiph gqnin
unwinid El wojuwnuyupd
<<Eynjupwtyh>> pwpuny: Uwluyl
wyn qnpéwwnniubpp pulh VIP hmdw-
funpnukp Gu:

34%

Juplunnt
b

31%

Ul 6. Eynfupwah hudwjunpnbbph
vnwpuiounnnidp pun pulh Swnuynyantdakphg
oqunkin: nkuwh

pupky B
puytpttph

nphpnny
38%

Zwonpr pynt hupgny quwhwwn- qnpdurnnt
Ynud L Swnwynipniuubph dwnmg- U htpli &
dwt npulp b wpwugnipmiup: Uju plnply
Epynt hwpgh wpynibpubpp  qhw- iniyu

puiiyp

huunynud tu pwduluitht ppulul,
hwpgnudubph  wpmnitpttphg hbtwun
puilnd  wnbnunpdl; tu  hbppw-
qnytnt wywpunbitp, hyp qupdpty
b vyquwuwplynudp wdbjh wpwg b wp-
ynibw b (. 8):

Juwn
2%
puu

pwp
18%

nh nsdwb wpwgnipniip

8%

Ul 7. Bynlupwbh hudwpnppblph nupuiounnnidp

puwr pulifp pulihh planpniprul nkawlh

Juwn Ownwynipniitph npuyp
2%

Ul 8. Bynlupwbh hudwpinppikph inwpuwiounnnidp puwn gnhnilnulnipyul

Unwowplnipniuitp b ponnpubp pudunud hwdwhinpryubtph twpws juunhpubpp pubwpldl] o b
tbpuyugl) puiyh nEjujupnippuip: Twubwynpuygbu jught weugwplmpmiaikp uyuuwupwhh
Juwhwynpuph htn juwyguws, hugh wppbt jnsdl) E Unwownplynid kEp mwpunpudh thnjuwwlnidp
wnwbdtwugl] wy wwwnithwt hbppbphg juntuwthbne hwdwp: Pwblynid mbnunpdb] t hbpph
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wywpww, hisp wppkt jupquynply b wyny punhpp: Yw dh pwith $pugpuyhtt wnwewplnipinil, npnup
pwtihh ukppht phqubu gnpépupwugubtph Jupltnp dwub Eu juqunid hinwqu qupqugdw hwdwp: Ywut
twl wnwewnlutp tnp dwutwdnintp hhdubint hwpgnid:

Bqpujugmipinil: <<Eynjupwlp>>, hwinhuwbwnyg onipg 20 vnwuph Yuynit gnpénny Mpndkpl;
pwtyh hpujuwhwgnpn, jupnnugt) £ ny dhwy inp hwdwpinpyubkp tbpgpuidly gnjuqnh punphje, wy
twl wwhwwtl] hubpht pwpdp npwlh wywuwpldwit b Spwgpuyhtt  Wnpupupnipmiiubph
htnbwupny: Zknmwgnuunipnibtkph wpyniupnid Jh pwth wowewply ju puthh htnwqu qupgugdu
hwuwnp [4]:

1. ZupQuynp bt wbjugul] dwubw&minbph pwiwlp npybugh Bphwb punuph  pnpnp
hwdwyputipnid (huh gnuk dEjuljut dwutwdniy, htyybu bwb dwupqbph jungnp punupubpnid 1huku
dwubw&ninbp:

2. Zkpptphg ntuwthbint hwdwp nnp dwubtwdninbpnud mbnunnpt) hbpptph wvyuwuwpiu
wywpuwnbbp:

3. Muppbpwpwup pwpdwgil] gnjuqnp, pwuh np ks pyny hwlwpunppubp tbkpgpuyydl; tu
qniwqnh punphha:

4. Ukpgpuyb] unp juquuykpynipniuttp, nph htnbwtpny b gnpbunnnit hp woownnnubpht
Yutpgpup puatily:

5. 10 b wdlk] wnwpju hwdwhnppubpht wpudwnpl] jpugnighs wuwydwbubkp qupyh b

wywlnubiph hwdwp, hugp Yowhwqpgeh hwdwpunpyubpht duw) puth hwdwpanpy:

6. Utpunhuwn pupdwugub] pulh hbnpwjunuwhtt hwdbdusp:
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HNCCIEJOBAHUSA U ITPEJVIOKKEHUSA KAYECTBA OBCJIYKUBAHUSA
KJIMEHTOB KOMMEPYECKOI'O BAHKA

Kommepueckum bdanxom npogeden onpoc xavecmea 0OCHYHCUBAHUSL KIUESHNO8. 3anpoc NPoBOOUNLCS CPeou
Kauenmos banka. Ha ocnose ananuza noiyyenHvlx pe3yibmamos npeocmaesielvl PeKOMeHOAUUU no NOSbLUEHUIO
VO08IeMEOPEHHOCU KIIUCHMOB.

Knwueesvie cnosa: oo6cnydcusanue KiueHmMos KOMMepUecKko20 OanKa, ONpOC KIUEHMO8, HOKA3amenu
VO08IeMEOPEHHOCU KIIUCHMOB.

N.G. Gevorgyan

RESEARCHES AND PROPOSALS OF CUSTOMERS’ SERVICE QUALITY OF THE
COMMERCIAL BANK

A customer service quality survey has been conducted by the commercial bank. An inquiry has been
made within the customers. The results have been summed up and presented in a number of recommendations
for increasing customers’ satisfaction.

Keywords: customer service of commercial bank, customer survey, customer satisfaction indicators.
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Zhtun/npyly F BEqupulhkpghuyh wninbudwl juimph Gupbnpnyemniap o wpphwlwingemniip:
Thunupyyl;  Eh wblinnghwlumb  gnpdphpugnid  Swiuuynng  LEjupwlikpghugh wbnkudwb
niupnnipjudp Jumnwpyus hugnbh wypnunwmbpbbph Jepnidnipinibbbpp: 2bun/npyk; ki hwipwpuph
dwbpugdwl wkjbnnghwlul gnpopbpugnid Swiuyng LEjupubibpghuyh nbnbudwip dhndws
Julmppbkph iniduwl niggnipint hbbpp:

Unwugpuyhti pwnbp. wnkjuinnghwlwb gnpénbbbp, HEjunpuuwgunhsibp, wolnunwbpuyhl
nlkdh, Indwykiuughw, nkwlpinpy hgnpnipinia:

Ubpuymuu  Eubpquubunnmpmbp  ghuwplpynid -t npubu wnwebwhbppnipymb’
wujlwbwynpjws hhdbwlwb Eubpghnhl] ntumiputtph nbdhghnnyg, npwubg wpynibwhwidwb
dwipuubph dkdwugdwdp, hywytiu twl ginpuy Eyninghwljut juinhptitpny:

Eukpgbwnhly pbuniputtph oquugnpduwt wpynitwdbnnipyub pupdpugnidp bywunmd k
nuwnbunipju Juynit qupqugduip wpynibwpbpnipiut pninp puwquyuntbpnud:
Zwupwipynibwpbpnipniup Fubpquuwp nnpun E, nphtt pinpny ophttwswthnipniup  Eukpquuuyundwi
wnwowghll w&u L wpymibwpbpulut wpunwungpuuph wéht: Zwbpwpynibwpbkpnipjut
Ltyunpuuyuodwt wdt wpwowimd £ ny dhuyt wpunwngpuiph pugupdwul wény, wyp bwb
wbkpjtninghuyh npwijwlut thnthnpunipjudp, hwiph wpynmibwhwidwt hwipwbppupwuwlut
wuydwubph pupuguwup, phuywhywiwjuh Uhongunnidubph hpuywbwgdwdp:
Zhwnwwgnunipniupp  gnyg o wndh], np hwipwpynibwpbpmpjuit nppund uwyunyng
EEyupututpghugh qquih swihwpwdhp swhuymd b hwipwpwph dwipugdwt wnbkbininghwliut
gnpdpupugubpnud, husp  tbpwend  E hwbpwpwph  owpnuwl, dwbpugdui b $nunwugduit
gnpénnmipjniuubkpn [1,2]:

Zwupwpwph dwbpugdwb wnbkjinnghwlut gnpspupugnid  Swpuldnny  EEjunpwkubpghugh
nbnbudwip Wwlhpqwd pwquuphy woiwnmpnibtiinhg wowdb] punggpnit b hwdwlnpdwih
hbkwnwgnunipnit tkpwunnud B [1,2] dktwgpnipnitubpp, npnugnid juwnwpyty Gu.

- hwmipwpwuph  wnugubkph  HEjupwpwibgndt wwywhnynny  HEjupuwdbuwthjuiut
hwdwlupgh wohwwnwiupwihtt nkdhdutph Ypw wgnnn hhdbwlwt gnpénutiiph quwhwwnnid
ybpnidnipntl,

- hwlpwpwuph wnugh wolhwwnwipuhtt nidhth b pwubgdwt swpdhsh uywndwt wlnhy
hgqnpnipjutt wgpuipwith uyklnph hinwgnunienit b yhpnidnipnid,

- dwbpugdwb gqnpépupwgh tubkpghnpl b nbkjuunnghwljut wuwpwdbnptph hknwgnudwut
dbpnnh dpwlnid, hqhjuljut dnnkijh untindnwd, thnpdwpynid b wpyniupubph hknwgnunud,

- hwipwpuph  wnugh  wppwwnwiph wwwhnyny Hhjupwpuibgdwt  hwdwlupgh
nhtwdhjulwb pEintduéph jujupldw ppunph dbwlbpynid, dwptdunhjujut tjupugpnipmnia b
nusdwt wygnphpdh dowlnud,

- hwipwpuph wnugh pwtkgdwt hwdwlwupgh swpdhsh pnnupluui nkdhdh hEkwnwgnudwut
dwpbiwnhjuut dnnkih b uhtjupnt phdhunid swpdhsh Yuynit wohiwwnwtph wwwhnddwb
wuydwutbkph dowlnid,

- hwbpwpwph dwbpwugdwt gnpéptipugh LEhjwnpwuywndwt jwjupldwb juunph npdusph,
dwpbiwnhjujut tjupugpnipjui b jnsdwt wignphpdh dowynid,
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- dwbipugdwt gnpéphpwugh LEjunpuuywundwt wppnibudbnnipjut idwgnidt wwyywhnynn
Jurwjupdwub hwdwlupgh dpwljdw junnigyuspuwyhtt ujubduwgh wnwownnpnid,

- Uwbipugdwt gnpépipugh Likunpwkiutpghwh nbtuwuwpup swhubkph tnpdwynpdwt dkpnnh
Upwlynid:

Upgnibwpbpujut dknbwpymipjniuibph BEjupwtutpghwh  wbnbudwt hwpgbkph
juppduénipniup  fEjupudwnujupupdut npuljhg nhuwpydtp b [3-5] wouiwnnipiniuubpnid:
Uwutwynpuytiu, hinhttwlutph Ynnuihg nuundwuppydly b LiEjunpwtubpghuwh npuljh Jpuw wgqnng
hhutwlwl gnpénutbpp, husyhuhp kb jwpdwh sknnudp, jupdw wunwinidp, ny uhintunhnughb
nhdhdubkpp, hwdwjnipjut wnwnwbnwdubpp b wowewplyly tu  KEywpwbtiubpghuyh  npuljh
gniguihpubiph pupbjwdwb muppbpuljubn:

Eubpquptwnnnipjutpn hndws wuppkp jnisnidubphg wnwybt] wppnibwytn, gnin kingynn b
phsy Juuyhww) ubkpppnudubp wuwhwbenny wwppbpulubphg L hwfwppwljutughtt jupquynpynn
wuphbppnt  fEjupupwubgnudp [6], npp pny] B wwhu jwdupll] dwipugdwt  gopépupugnid
oquuuignpdynn gwpnhsubph, wndwbph, onuihnjuhsttph b wy bEjnpuugunhyutph wpunwpuwhl
nkdhdubtpp phintdusph thnthnpudwi juyt dhowluypnid:

Quuyws  dudwbwlulhg thnjuwlkpyhsibph pluguy dbs wpdtpht' tkpppdus  dhengubph
thnpjuhwwnmgybhnipniip  Eukpqunbunipuubph wbnbudwt b wppynmibwdbunnipyut . nipho
pununphsubph hwoypti sh gipuquugnid dhehtip 1.5 mwpht:

Zwdwjunipjul  thnpwlbpyhsh  oquuugnpsdwdp  uwnbndynwd Eu hbEwnlyuw; wbkuthjufwh
htwpwynpnipniuukpn [6].

- wpuqnipjul jupquynpnid 0-hg Uhish wijutwlut b wijwwlwihg pupdp,

- uwhnit wpugqugnid b wpgbjulnud,

- ponquplyuuil, wppiwwnmwbpuhtt b Jpwpuyhtt nhdhdubpnmd  hnuwbph wwhdwbwhwlnd
wijubwluih dujuppulnid,

- uwppwynpnidubph  Jbjpwthjujut o HEjupujwt dwubph  Swowmnipjuit  dwdlbnh
Epjupugnid,

- npny uwppuynpnidubph oqguugnpddwt pugunnid,

- hwwmpjut hnpwlbpyhsh nkqugpmdp htwpunp b unwbinupn pugpehy peonid
pugwnyud uwppuynpnidubph nbnnud:

Unwbduwlh htnwppppmipinit Eu ubpjuyugiunud 9.0, 2niupbdh b uying Ynnuhg htinhtulws
wohiwunnipniinid nphunwpdus b hwipwpynitwpbpmipniinid oqgunwugnpéyny  Eubkpqupatiwgnn
wuphbppnt  dbkpktwbbpp, npnbn wpwowplynid E wuhtppnt dbpbkuwubph tnp Ynbuwnpnighu,
dwubwynpuybu, wnwewplynid k nnnph Jupd vhugqus wpnidhtt thwpnypp thnjpwphubk] jupd
dhwgywé wynudjw thwpnypny [7]: tw swwn pupn nbkutininghwuubt ypngbu k, puyg wmwihu k qquph
wpymlp  wymudhul Ynbunpnighuwyny wuhtippnt Ukpkimbtph hudbdwn: Unp ubpingh wuhippni
dbpkuwbpp, ntibbwny tnyt qupwuphuught suhbp, niukt wdbjh ks hqnipniuttp, dnwn 30...70%
pupdn wpynibwdbnmpinit bwpunpy ubpinh wuhtijupnt dbpbwibph hwdbdwn: Fugh wyy, wdkh
hniuwh, pbuwynn b htpw panuplynn Eu:

EEyunpututpghuwh qquiih ntnbudwb htwpwynpnipnittpp, wuydwbwynpyws
Eubkpquhwdwlwupgnid EEyunpututpghwjh dwnwljupupdui gqpudhlh wpnitbuyn
puphujusnipjudp, hhdtwynpyt) i [8] wouwwnnipmniund:

Zwpnth £ wjuntun juru]updul wywyinh] hwdwljupg hhdi]ws pushihs jupquiynphsubph
b hwupwpwph dbkdnipjut thnppugdw puppws wwpwdbnpbph dnitughuyh Jpu: tw Yupnn k
hpujuwiwug]t] wpunwunpulju Ynnpnikpubph hhdph Jpu, hwipwhwpunwgdwt Yndphttwnh gwpngnn-
dwbpugunn hwdwihph hwdwdwjutgdws wguynhy junwdwpdwt Jhpunnipiudp [9]:

Unwowpnlyny junwdupdwt hwdwlupgp pny; £ nwnwhu gupgnn-dwbpugung hwdwlwupgnid
tjuquqnyuh  hwugul] bbEjwpwtubpghuyh  dhwynp  dwjuubpp, hwutl] wpunwunpulut  géh
wnwybkjugnyt wpununpnqujuinipjui b tjuqbkgul] phntubmpniup dwipugdwt Jhpptwljut
thnynud, husp hp hippht tyyuwunnd £ puinhwinip Ejupuuyundwt tdugqkgdwn:

Onthnjuwljutt hnuwbph pnnp pwpdhsibpp, pyybu twb LEjupwtibpghuyh wwpwdbnpbph
tnjuulbpydwt  dhongubph  (mpwbudnpdwnnpubp, phwfwt  Yndninwghwmny  jupwdupyng
ninnhstibp) hwdwp, pugh wlwnhy Eukpghwhg, uvyyuenud tu npnowlh swthny nbwljnhy tubkpghue
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Ntwljnhy hgnpnipjut jndykiuwghwt hwighgumd E ntwljnhy tukpghuyh hnuph thnppugdwi, npp
Pyl Ewnwhu wuqbkgul) Ejunpuut guugkpnid b Ejunpwtubpghugh Ynpniunubkpp dhtigh 30% [10]:

QbEntwplnipmnitubpnud hgnpnipjut gnpsulgh jwjwuplydus dbdnipniup uvnwugynid kE nbwljnhy
hqnpm pjul Yndybiuugdwi huswbu phulub, wjiybu b uphbunwulu Subuwguphng [10]:

Phwlwl fwhwuywphny’

- uyunhstubinh wopnwwnwiph nkdhdubinh pupbjuddudp,

- tnp nhwh junnigyuspny pupdhsutph Yhpundwdp,

- owpdhsutph b npuwbudnpdunnpubnh phppintdwt pugundwdp,

- fiEyunpwowpdhsutinh JEpwtinpnguui npuljh pupdpugdudp,

- pwpdn cosg niukgnn Jupd vhwgwé nninnpny wuhtfupnt pwupdhsubpny thnpuwphtt; uquyhe
nnunpny wuhtpupnt pwupdhsubpp, pt nktninghwlwt ypngkup poy) E nwihu,

- htwpwynpnipjubt nypmd thnpuwphl] wuhtjupntt pupdhsubpp qlpgpgnidudp wpjuwnnn
uhtjupnt owpdhsubipnny:

Uphtunwljutt Swtwwywphny hqnpnipjuit gnpswljgh jwjuplus dbdnipmitip unwugynid b
hwunnml  Yndybkbuwgunng  wvwppwynpnidubph  (ehwlwnhy  hgnpnipjut ghukpwwnnpubnh)
HEynpudwnuupupduwt hwdwjupgh humdwywinwupwb Jhnbkpnid nknunppdut - fubwwywphny:

Qintwupnipjut HEjupuuwppuynpnudubpp uing HEjunpudunwjupupdwt puohihy guugnid
ntwljnihy hgnpnipju §ndybkivwgdwub tywwnwlng wrwewplynid E HEjnpuputbgdwt hwunwnntt
hnuwtph onpunud  Yndybkbuwginng nminnhy phnnutph  judph upwjupdwt  wlnibtbph
hwpwpbpuljgnipniuibph b Yndwylkiuwgung thnjpwltpyhsubph jupwupdwt wiljut b hnuwiph
hugkpuinph  Epuyhtt  tukpghuwyh  hnuph jwjuwhdwnyuughtt | dngnijjughuwyh wunh&wih
hwpwpbpuwulgnipjut npnpdwn wygnphpdubp [11]: Puyybu twbh nsdl] Eu uhjupntt owipdhsubinh
fudpnid  gpgndwitt hnuwbipubph  hwpwpbpulgmpuit b owpdhsubph nt  LEjunpuwpuikgdut
Ytpwuwihnjuhsutph  nptwlwnhy hqonpmipjudp hwpwpkpuut  phetdwt hwpwpbpulgnipjut
oyynhuwjugdwt putinhputpp: dbpohtiubpu hpwjwiuwgyk] tu Uhipnypngbunpughtt inyhwljwbwugdwub
hwoynnuljut b jwjuplynny (oywwnhdwjwugunn) vwpptph ppwljwbugdwt dnnkgnidutph phunwpldut
wtwyuwnphny, wyy pynud tnyhwlwbugdwub b oynhdwjugdwt vwpplnh hwpdupluhtt ujubdwkph
Uowljdwdp, npnp hpwljutwgyt) Eu Jhpnpnunpnitpubkph 4pu dpugph ogunipjudp, npp qpus £ C
1Eqny, b Spwgpuynpyny npudwpwbwlwi pnunpnibpubph Yhpundwi ghwypnid ST junmiguspw-
Unpdws wmbpunh (hkqyny: Zwpdupyuyhtt wmwppbpwlut upbdwibph wnniquui hwdwp npybu
dhowuyn oqunuugnpsyk E udwmljuw ghttwdhl Unpljwynpdwt VenSim dhowuypp:

Undykuwgunn Ynunkiuwwnnpubph oquugnpénudp ntwljnnhy hqnpmipjut Yndykiuugdwt b
Elijunpuduwnuupupdut hwdwjupgh  hwjuuwpwlopdwt wpwdl] wwupg b nwpusus
Enwtwlubphg k:

Unughkiuwinnpp punipugpynud £ wljnhy hqnpnipjut Ynpnrunttpny, npnip hwighgunud b tpw
nwpwgdwip: Uy Ynpnrunbbkpp Juppdws o jhpungws jupdwt, hwdwmput b ntbwlnipjut
dbdnipinitiubphg: Ununhivwwnnpnid Ynpniuntbpp jujuduws tu bwb ghtiEjnphyh hwnlniemniuutphg,
npnup npnoynud Eu phjEjuphjulwt Ynpniunibph wiljjut nmutgbiuny (gp) L punipugpnid ku
nbuwluwpup Ynpniuntbpp (Yur/9wp) §ntunbtuvwnnpnid: Ununkuwnnph mbuwlhg b jhpundwt
plwqu]uphg Yujujws Ynpniunbbpp Jupnn bu Guquty 0,5-hg dhish 4 G/ duwp:

Unupktuwnnpubpp own qquynit ko jupdwb Ynph uhtntunhnujhtt wbuph wyuyundul,
wyuhtiptl hnuwbiph pupap hwpunthubph Gywndwdp: Upyniapnid §ninkiuwnnp puthwignng pupap
hwpunuhljubph wwwndwnny Yupnly dEdwiund  Eu wlwhy  hgnpnipjutt Ynpniuntbpp
nunbutvwinnpnud, hsp hwgbhgunid E iputg jpugnighs mupugdwp [12]:

Mnnywundhsubph  hEnhttwws  wopwwnnipmpniinid - wowewplynud £ Ynugkivwnnpughte
Juywuph nttwlughtt wpdiph Jupquynpdwt jubnph pusdwt hwdwp unp upubduwghtt (nusnwd, npp
htuwpwynpnipmnit £ nwhu uvnwbw) qwy wpmynitpttp: Ljupugpdws uvupph hhdbwlwt wnwybnt-
pntup  thnjuhwunnignn Ynunktuwnnph ntbwlmpjut wpdbiph vwhnit jupquynpdwt httwpuyn-
poipnibt £ nidughtt pwbwihh(oyyinninhphuwnnnh) oqunipjudp, npp junwupynud E dhpnpnuwnpngk-
nny, h muppkpnmipinit gnjnipinil niukgnn nkwlnhy hqnpnipjut thnpjuhwnnigdwt ujubkdwubph, npnip
ynupktuwwnnpuhtt Juywtph ntbwlnipmitip tintnpund Bu o prhspwdl:  Tunphhy  uwhnitb
Jwpquujnpuwl wwpph  woliwnwbpp wdpnponipyudp puguenid Eoubdwh guigmud  nhwlnhd
hgnpnipjut gipndyktuwgdwt jud ppyndyttiuwgdwt Eplinypn [13]:
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ElEjunpuduwnuupupdwt hwdwlupgbiphtt qquih pwbwlnipjudp ntwlwnhy hgqnpnipjut
thnfumtignidp wpwbubnpduwnnpubph b BiEjupwhunnppdwt gdtph dhongny wppnitwdbn sk
Puswbu hwynih t, gsh uyqpnid hqnpmipmitp (Pr +§*Qu), muppbpynid t gsh Jkpenmid hqnpnipinitihg
(P2 +*Q2), hwpdh wnlkiny wlwnhy hgnpmpjui Ynpniunbbpp’ Jujudws phoh winhy b phwljnhy
pununphyuitiphg [14]: ‘ \ ‘

Q5h uljqpnid jupnudp Ui gsh yhponid jupdwt Uz-h hbwn niuh hbnbyw hwpwpbkpnipiniup [14]

Uy = (Uy + AU + (AU")?, €y
., PR+ QX , ,

AU" = U—2 = AUP + AUQ ) (2)
7] PZX + QZR " "

AU" = U—z = AUP + AUQ ) (3)

npunkn AU' b AU"-tu jupdwt wbaljdwb 4Ejunnph Epujuujut b juytwlut paqunphsutpt B, X b Rp
hudlwyuwwnuwupiwbwpwp nkwlnhy b wjnhy pununphsubpb Gu:

Swugkph hwdwp unynpwpwp X>>R, wyn hull wyuwndweny AU'-p hhdtwljwiunid npnoynid | Q2 *X
gqnudwpbjhny, hulj AU"-4" P2 *X gnmudwplihny: AU"-h wqnbgnipmbp Uz —h Jpw thnpp E, pwith np (1)
putwdlinid wpdwwnh nul] wowehtt gnudwpbhtt qquihnpbt dks L tpypnpn gnidwpbihhg: Uy huly
wuwndwnny tubpquhwdwlupgiph  hwignygubpnid  jupdwt dwupnuljubpp gnpstwlwinud
Juppws skt thnpuwbgynny wlwnhy hgnpnipmithg b wdpnpomipjudp npnoynud i nhwljnhy
pumunphyny:

[14] wowwnnipjut htinhtwlutpp wowewnlly ki EiEjupuwtubpghuyh wyundwb ntdhdubph
(udupldwb tptp funidp.

1. Puttwljulwl jwjwupynd, nph pbwpnd wbknh b nibbkund Ejupwtubpghuh vgundwut
suthbph bujut thnthnpunipmnit: Uju tkpuenid | BEjunpupuibgnidubph nughntwy hqnpnipiniutbph
punpnipinil, Ejunpuntuininghuljwut ypngkuibph nwghntiwg dhehtt hnuwupubph pnpnipemy, phs
wntunbunny vwppunpnudubph thnjuwphtinid wdbjh wbnbunnbph b wyp: Uju nimpnipoiip bwb
Jupkih £ widuil] wnwdht LEjnputiubpghugh uvyyunhsubph juduplnid:

2. Npuulwb jwdupynid, nph phwypnid wejw t HEjunpwtiubpghugh npuyjh gniguhoubph
fujut  pupbjuynud  HEjunpuuyundwt  whbpwt  thnthnpunipmibiubph ghwypnid: Yhpwnbh k
unynpujut  whwh wpynibwpbpuluit dAbnbwplnipmibibpnd: Ujunbn judupyynd Lk
LEyunpuuywundwt ntdhth wyuyhuh wuwpudtnp, hisyhuphtt jupnudt b, htywbu twl  jupdwb htn
Jwupws nhwljnhy hqnpoipniubbph YEpupusunidp: Uyu manmpiniip jupbh b wijuil) jupdudp b
ntwlnhy hqnpnipjudp junwjupdwi judupynud:

3. dudwbwlunjnp puduplynid, wyuhpt' HEyjnpuuguedwi thnnjumpemnit opjw phpugpnid
wnwig gnidwpuyhtt bEjupuuyuedwt buljut hndnpjunipyut: Uju niggnipniup jupbh §© wbduikg
EEynpuuywundw gqpudbhljutinh jwjuplynid:

Uotuwwnnipjut  htinhtwlp uhuppnt owpdhsubph U Ynuwktuwgtng nt thnjuhwnnigqus
thnpuubpyhsbpny  wkbninghwlwt  Juwywbpubph fdph  gpgpdwt jurwjupdwt  hwdwihp
hwdwlwupgh hwdwp wpwewplt) t npujuljut jwdwupydwt pughpp, npny judupldty Gu jupnudp b
ntwlnhy hqnpnipiniup [14]:

[15] wohmwunmpjut htnhtwlp LEjupulut pugnithsubph  woiwwnwipuwhtt nhdhdubpp
nhwwplby £ 3 padpng.

1) Epjwpwwnl sthnthnpynn Jwd phs thntnpudnn  phntguwspny nhdhd  (Yndwypbunpubph
bEyunpwwupdhsubp, ynuwbp, onuihnjuhsutp, guugwjuhstp, wnugubp b wyb),

2) Jupdwdwdljtn phinugusph nbkdhd (hhppuihly Yuthwphs, dknwunuljupdwi hwuwnngutph
wowlgnny Ukwthquubph puitkgdwt pupdhsutp),

3) Juplwdwdljtnn YpYuynn photduspny nbdhd (wdpwupdhsubph owpdhsutp, bEnwljgdwut
wwwpuwwnbbp, tpujuuwnnnplbp):

Uslunminmpyniimd’ npwbu (knbudbnwnipghwljui dkpbwpynipmibbtph HEjupuugundub
wnwppbphs wnwbtduwhwnlnipjniutp, tyynd kb HEjunpukiubpghuh dwnwupupdwt b nygundut
gpuwbhjh wihwjwuwpwsuhmpniip, dbptwpynipjut LEjunpuuyunhsutphtt b Ejupukutpghugh
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wipunhwn dwnwlupupnidp, fEjunputiutpghuyh hwdwywnwuhwt npuljh wywhnyniwdp, hywhu
twl HEjunpuuyundwb nkdhdutph judusénipniip wnbkhuninghwwb gnpéntutnhg, npp Jdnnpny
nhpwjunwpnipnit ntth LEjupupunnithsh uvywnnn hgqnpmipjut swthwpwtwlh Ypuw (oY) [15]:

180
170

\ 130
1

14.6
NGO e——0=1117108.8105 9
119.75 N 115 g1 ==

Elkyunpututpghuyh nbwlupwp
Jun--dud/n
8 8 3 3

107 —
103 =
= 80 94.75 o—c__ 7 863
2 o 789764 739714
o
S
§ 40 === UL2D-3(1989-1996 p.p.) == UL2$-3(1997-2005 p.p.)
20 =0=TU.L2$H-2(1986-1990 p.p.) =0=—U.L2$-2(1997-2005 p.p.)
=0=TU.L2$H-2(1991-1996 p.p.) =0=UL2$-2(1980-1985 p.p.)
0
0 0.2 0.4 0.6 0.8 1 1.2 1.4

Unbhgkinnpuinh gnipu phpnid, Ujl,uw/wmdha
Ul «Uwuwnfiny hupunmugdul puppplugh opplnulh hhilul ypw phpywé Fabpgbnpulwl phnipugpkpp

Linbwdbunwnipghwljut  dbntwpynipmibtipnud  BEjupwtubpghuyh dwjouh  junwdupdwb
hwdwp wnweownlty k [15].

- LEyunpuuyuodwi  Jipnsdwt hudwp nbntjunduub-dngijuynpnny - hwdwljwupgh
ubipppnud,

- mbkjuuninghwljut vwhdwbtbpnud (Enbwdbnwnipghwmd oqunugnpdynn vwppwynpnidubph
EEyunpuuyundwt opphtwswthnipniubiph puguwhwynnid,

- Eubipquuninhnh wuglhugnid b tubpqupntiugnn vhpnguenidubph hpuljwbwgnud:

Bqpuljugnipinii: <hpnisting wpnunpuljut gopsptipugubpnid sSwhiuynn Hjnpwkubpghugh
ntnbudw hwjntth dkpnnubpp Yupkh b wink), np hwipwpwph dwipugdwt nkjuinnghulwh
gnpéptipugnid  Swijuuynny EEjupwbtubpghuh wbnbudwt wihpwdbpnmpiniup dhwuhy E Tw
wnwybjuytu yujdwiwynpjws b dbnwnujut punwiyniptph wpuwunpnipmniinid ogurnugqnpéynn
puquuunbuwl b pwqUuihny  wnbkuinnghujut  ujpbdwibtph  wnwyninghwutph b uwnbndyny
wnbtnnghwjutt hpwhfwlutiph puquuquiunipyudp, gopépupwugnid oquuugnpdynn EEjunpuljui
pinh  dintinjudwt phtwdhlynipyudp, husybu twb wpunwnppuuph huptwpdtph Jpu Swpuuldnn
Etyunpwtubpghuyh qquh dwubwpwduny, npnup wbhtwp o gupdunud  hwynbh  dbpngubph
Yhpupmpjniip:  Zwodh wpibim] Ykpnbgjup wowewplpymu b udpwljl] hwbpwpuph dwipugdwi
wnktninghwuljut gnpéptipugnid Swhiuynn Hbyjunputubpghugh wnbnbudwt wjtyhuh dbpnn, npp
hwoyh wnbbkiny wnkjuninghwlwb gnpépupwugtipmud oquugnpdynn uwuwnhsubph wohiwwnwupught
nkdhulikpp, hiswbu btwl npubg thnjwnupd  wqpbgmpmiubtbpp dhdjulg Jpu’ Juwuwhndh
EEyunpututpghugh qquih nbinbtunud: Fpw hwdwp bwppunbuynd B (nist] hbnbyw) pughpbpp.

- hbEyupwpwibtgdwtt  uhuppnt b wuhtppnt  pwpdhsubph  wpjuwwnwbpuyht  nhdhdubph
htnwgnindwb dwpunghh dowlnd hwoh wnkiny whkjuininghwlub gnpsnlutpp,

- wpununpudwunid  weljuw uhippnt b wuhtppnt pwpdhsubinh phypnid nkwlnhy hqnpnipjuh
niybuugdw htwpwynpnipmibitiph quuhwndwt dwptdwnhjujut dnpbh dowlnud:

- dlwynpl] dwbpugdwt gnpdpupwgnid swhiuynn HEjunpwutubpghugh nbnbudwip dhunguws
wupyuwt punhpp: Uwutwynpuybu hwpgh wetbing wpunugpudwunid wniw  wuhtppnt
owipdhsutinh nkwljinhy hqnpnipjut ywhwupwplp' quul] mkuuninghwljwt vjubdwynid oquuugnpédynn
uhtppnl owipdhsutinh gpgnuwt hnuwpubph wyt oywnhdw) wpdtpubph hwdwpniudpp, nph nhypnid wyy
2updhsubtph Ynnuhg wpinunpynny pkwljnpy hqnpmipyniup Yihth wyiyghuht, np npu wpnunpiwb b
puohudwtt hwdwp Swhiuynn wljnhy hqnpnipiniup (hth tJuqugnyi:
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J.B. laBTsiH

AHAJIN3 N3BECTHBIX METO/10B S KOHOMMUMMHU SJIEKTPOSHEPI' U,
MOTPEBJIIEMOM B TEXHOJJOT' MYECKOM ITPOIIECCE U3MEJIBYEHUS PY bl

Obochosanvl 8aNCHOCMb U AKMYATLHOCHb HPOOIeMbl IKOHOMUU daeKmpodsHepeuu. IIposeden ananus
u3eecmuuIX pabom No - coepexceHuio  INEKMpoIHepeul, NOmpedbraeMol 6 MeXHON02UUeCKOM npoyecce.
Chopmynuposanvl HanpaeieHus NO PEUeHUuIo 0NPOCO8, CEA3AHHBIX C IHEP2OCOEPENCEHUEM 8 MEXHOIOSUYECKOM
npoyecce Opobnenus pyoul.

Knrouesvie cnosa: mexronocuueckue Gaxmopul, 3neKmponompebument, paboyull pexcum, KOMNeHcayus,
PearmusHas MOWHOCb.

D.V. Davtyan

ANALYSIS OF WELL-KNOWN POWER SAVING METHODS PROVIDED IN THE
ORE-GRINDING TECHNOLOGICAL PROCESS

The importance and relevance on the question of electric energy saving has been justified. An analysis of
well-known works on electric energy saving in the technological process has been observed. Methods for the
solution on issues related to energy-saving, spent through the technological process of ore-grinding have been
shaped.

Keywords: technological factors, electrics, working mode, compensation, reactive power.
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ELGUSMPUPULESU UL CUNdhALENh UChUSULLh 4MU ELEUSrUELEMGhU3h
LUrUuUL Nruub UR468NKae-3UL NMNTC <Urser

Yhwnuplynud Eq BEnpudunulupupdwl hudwlopgnod jupdwl hpdinalpul gniguihpbhlbph Gnpdbpp
b ppuig puupnndwl wundwnhbpl nr wypnipakpp: Mumdiwuppydly Fjupdwl JESnippul poyjunplih anpdkphg
pipu pkpnultkph wapkgnipimbp BEupupubbgdwt ' wupbppnl b uplippnl swpdhsibph wopunnwbpughl
nkdhdubpp Jpw b puguhuyundly B uyn yuwndwnny wnwowugus puguuwlwi hbnlbwipakpp:

Unwugpuypti pwnbp. jupdwi pkpnid, wwnmwinid, whlnmd, pdynyuughl ghppupnid, wuhblppnd,
uplippnl, JEpruahuliul panipughp:

Uhpwbmpnii:  LEjupwpwitkgdwt  owpdhsutph woliwwnwiph  Epjuwpulbgnipiniup,
Juyniunipniu nt hntuwihnipmibp witdhpwlwinpbt juwyydws kb EEjunputubpghugh npuyh htw:

Eliyunpututpghwjh jupdwt npuljh hwdwp gnnipjnit nith gnpénn unwbnupwn F'OCT 32144-
2013 «puphwunip tpwwlnipyut Ejunpudunwjupupdut hwdwlupgh fEjupututipghuh npuljh
tnputpp» [1], puwn nph Eyuputibpghugh jwpdwh npulh hhdwlwb gniguithskpb & [1-3].

o (wupdwb otinnudp,

e (updwb muwnwinudp,

e Jupdwb wmuynudp,

e  hdwyniyuwjht gkpjupnudp:

Cun Jbpnbpju) unwbnupunp, LEjupwtibpghuh dwnwjuwpupdwt hwdwupgh hwdwp
vwhlwind & jupiwt pmgunpbjh  obnJudmppul htnljw)  gnigulhoubpp  poyjunpkih
otinJuwédnipnil b vwhdwbwyht oindusdnipmi:

Lwpdwt otnnudp punipugpynid b jupdwb okndwb wjh gnigwpoubpny, npntg hwdwp
uvwhdwinud Lt hbnlyjuy inpdbpp. wiwbwlwi b vwhdwbughtt pogunpbh oindwt gpuspuyht
Ubsmpymibttp HEjnpulub tukpghugh uvywnhsibph dninpnid hudwwyywnwupubiupup jugqdnid ko
EEjunpuljut guugh wijutuljut jupdwb +5% b +10%:

Lupdwt nuwunwimidh wpwywinid £ guugnid wpug thnthnjuynn pintdwsdph wqnbtgnipniihg:
Lupdwt nmuwnutdwt wnpmip ot hdwyniuughtt hgnp LEjunpwupbgniuhsutpp, thhnthnpowut punyph
wlnh] U pkwlunhy hqnpoippub uywehsibpp wnbnuiht b higniyghnt Juowpwbbbpp, kowlgnn
Ubphuwubkpp b hqnp LEjunpwywupdhsubpp popupydw dudwbwy:

Lupiwt wifdwh mbnnnipniup jupqus Ehuynbwpbpdut b onjdwub gquonwwtnipiniihg:

Qnnipnil niuh (updwt whjdwt plnt hhdwljuwt qungdwn.

e oquugnpdnnh §nnuhg ny pnyjunpkih pintgusph vhwugnd,
¢ hhEjupudwnujupupdut hwdwlupgh hwthwtnd:

Bpt LEjupuguwight Jhwgywés bt dbks phnudwsdp, ophtwl, hqnp owpdhs, www utpw
pnnupldwi hnuwbpubpp Jupnn tu ubnn gwiughpnd jupdwt wijdut gqundwn hwinhuwtw): Geh
panupinuip nbwlubt dudwbwy Eywhwbenid, wmyw Ejnpuguignid jupdwt wilnudp jukswuw
Junwowgih Uks jnunhpttp:

buwniuwjht ghipjupnudp wytyhuh wignidwght gnpépupwg b, nph phypnd wnbknh £ niubund
Jupdwnl Jupnil jupdwt wé, npp nbnwd | dh pwtth quypljui:

Puwniuuht jupnudp Jupnn k {huky bkpphtt b wpunwpht:

Ukippht pdynyuuwhtt gbhpjupnidubpp, npybu juwint, wopwewinid ki nkwlwnpy phnudusph
ynunuinughwih b wy guwdwntbpny: Udkbwowwnp Juutquynp B wg hpdwyniyuughtt jupnudubpp,
npnup wnwewnid ku hunnijunhy phntdusph wapwndw dudwwy:

Upwniwphlip, uwjtt hdwynyuughtt ghpjupnudubpt By, npnbg wnpniptbpp  quidnd  Bu
wupnywitdws hwdwlwupgphg nnipu.

e  wdwypnuh wupwnidukp,
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e lnunuinwughnt gqbhpjupnudubp, npntp wpwewind Eu pwpdp jupdwb gdkph wbywwnnudhg
wnweowgws wugnnhly gnpépupwugutpnhg (npnup htnbwup ki Gupwjujutubph wpubtubnpdunnp-
utiph dmquhuwgdwt hugnijunhynipjui):

ElEjunpupwiubgiwut supdhsubph swhwgnpddwt dwdwiwl] hwdwju Jupnn bu nnbkinh niubbug
gutigh utinn (jupdwb dbkdnipjub stnnidubtp: Npny nhwypkpmd obndwt wyy dkdnipniuttpp Jupnn b
1hut] wupnyjunpbih vwhdwbbbpnid:

Lwpdwt wipniyjuwnphbih oignudukph wqpbgnipjui niunidbwuhpopiniup: biEjupupuibgdui
owpdhstinh qupqugpué dndkunp, uvinunnnph hnuwuph, dwqhuwjub nkwljnhy hqnpnipjul, pniinph
hnuwtph b Ynpniunibph nuumdtwuhpmipiniiubpp dbs hbwnwppppnipmit Bu ubpluyugunid, puwn
(unpuwt oinmudubph:

Uuhtippntt swpdhstubpnid wyu Eplnyph phunwpydwt hwdwp Eupunpnud Gup, np owpdhsh
unnunnpht njws guugh jupnudp tugnid b, hull hwdwpwlwunipniup b pupdhsh jhubknh Jpu
phniuwdph Undbinp hwunwnmb b, wjuhiph’ U, < Uy, f=const, M, = const: Syjuy wuydwbkph
hwiwp wkutkp his Ejunupdmd swupdhsh wpwnwipughl nhdhdibpnud:

Uuhlppnt pwipdhsh dbppwthjuiwt punipwuqppp M=£(S) jupdwb wwpplp wpdbpubph
nhypnud pipué Gu uly. 1-nud [4-6]:

M
7

I
| 2
_'L,,A,, N _L_‘E

0 0,2 04 06 08 1,0

UY. 1. Gupbippnl pupdhsh dEpnubpliuluwi pimpugpkpp gubgh jpupdwi nmuppkn wpdkphEph dunfuinul
1-Ug=Uyy 2-Uy=09%Upys 3-Uy=0,65%*Uy

Gpp ulinn gutgh jwpnudp hwquuwp £ pupdhsh widutwfub jupdwtp (Ug = Uyy), 2wupdhsh
UEuwthjuut punipwughpt nith 1 Ynph wbupp, npp §nsynid £ ptwljut dkjpwthjulwub puinipwghp:
Ftntujwéph Undkunht hwdwywinwufuwt E punipwgph b Yhwnp: Gupugptup pwpdhsht wpynid £ Uy =
0,9 * Uy, myw dkjuwhjulwt punipwghpp Yniuktw 2 Ynph wnbupp, b tpw wppwnwtpuyht YEwnp
Yhth punipwgph ¢ Ykwp, hul Gpk Uy = 0,65 * Uy, wwyuw pwpdhsh Ubkjuwthjulwt punipwughpp
Yniukttm 3 Ynph wbupp, b wyju phypmd swipdhsh qupgqugiwi Undbknp (k Yhwp) thopp Yihtth
pintiJusph Undktnhg, npp Yhwuqkguh owpdhsh ypwpuyhtt jubuqunh:

Ujuwhuny, tpp wuhtppnt opdhsh ubnn jupnudp wduqh K, wuqud (K, = Uu—ui), owindhsh
wnwytjugniyt Undknp (Mp,q,) Ythnpputiw KZ wbqud [4,5]:

Uuhlippntt  swpdhsh uwnwwnnph  hnuwbpp (1), Ywhujus ubnyg jupdwb  dbsmpnilhg,
vhwdwdwiwl Ywpdws b ny dhuyt wpwbg pintdwsph hnuwtphg (Ip), wjh dwpuhdw) dndktnh
wwwhlnipjntithg (bLLl = MML:X):

Ophtwy, Gpp by =16, hull ubnp wpnuip Uy =09+ Uy, wnwlg phioujwsph hnuwipp
lp = 0.3 * [y, wyw unwwnnph hnuwtpp juqunud £ 1.43 Ly, huly Epp by = 3, wyw winwwnnph hnuwpp
Yuqunid k 1.25 I [4,5]:

Cwndhsh unyt wlwnhy hgnpnipnitip wywhnybnt hwdwp jukdwbtw owpdhsh uwmwwnnph
hnuwtpp, nptt hp hbpphtt Yhwbqlguh thwpnypubpnid hgnpnipjutt Ynpniunh  pwnwlniuwght
Ukbwgdwt, htmbwpwp owpdhsh gipnupugdub b ipw swnwjnipjub dudjnh jpgundwi:

Ul.2-nud phipdwsd ki uvnwwnnph hnuwtph pumipwugpbpp jupjus uinn jupdwb dbdnipniuhg,
tpp puipdhsh by = 2 [5]:

Pumipwgpbpp Ynpbpp Jurnigdws b wnwig phintidwsph hnuwtph wwppkp dbdnipniuutph
hwdwp:
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U.2. Ununnnph hnuwliph Juipuuénieiniip jupnidhg U.3. Cupdpsp dwgihumgdul nkwlnpy

owpdpsp winjulnulub pEnliudph M) b hgnpnipjul Jupnjuénipiniip jupnidhg
whjwbwlul hwdwhnulwbniypyul (f,;) ql"rlqpmz/, kpp ( bu1 =2; f="Ff M,= M)

dwpupduy Undkiunh wyunhlnipiniin bly =2

Uuhtippntt  pwipdpsh  dwqhuwljumi  phwlunpy hgnpoipjut  jujudusdnipniip  jupdwi
thnthnpunipjniihg, hwoyh wntbing hwgkgdwt wqnbkgnipniup, Yhnhyh ny ph jupdwt punwlniunt
huwdbdwwnwljut, wy wydbih pwpn opkupny [6]: UY3-mud phpdws b dwquhuwmgdwut nkwlunhy
hqnpmipjul pimpwghpp’ Jupws jwpdwl nthnjunipyniihg: Rumpwughpp uenigws E pun [7]-nid
pinquéd putiwdlbph:

busyhu Epunud E punipwqnphg, supdhsh utdw jupdw dkswugdwdp dkdwinid E dwqihuwljut
ntwljnuhy hqnpnipniup, hul jwpdwd wijdwi ghypnd wjt Wuqmud E: Bph guugh uung jupnudp
Ug = 1.2 * Uy, mygu dwquhuwgdwt nkwljinhy hqnpnipiniup dkswtnid E kplnt whqud:

Uuhtippntt swipdhsh pnunph hnuwtph hwpwpkpulub didnipniup, Jujudws uunn gubgh
(wpnidhg (Ky), phpuduéphg (m), wpwybjugnyb dndklunhg (b,) b hwdwpwlwinipinithg (Kg),
wpunwhwjnynud t htnljw) putwdbny (7]

(_z' = | b+ ’blz,]—l '
L2t bk (b2
(s [8) )
f f
Cun jupdwb thnthnjunipjutt hnuwtph dbkdnipmniup npnoknt hwdwp, punmiubnyg, np ubng

gugh hwdwpnmipniip b owpdphsh phnujubpp hwuwnwwnit ku K =m =1, Jbpnupjwy pwbwdlp
Ypungniuh htnbyw) nkupp.
L 3 b+ /b,zll—1

fwi [y, k24 |(b,K3) -1

415
2,4 L
: \ bu=3 | | | Putmdlhg bptnwd k, np  nnwunph
2,0 ‘ hnuwtpp Ythnhugh hwjunwpd hudbdwnuljut

\ =2 updwip  (Ky), hull uwpdwt  tnppugdwb

L6 \ | ‘ ntypnid - wyy  hninumpmbp - junwpdh
18 N\ wykih pwipdp wuwmhdwih: Uly.4-nud
R N b..,_‘:l,6 : ubpuyugws E npnnnph hnuwtph Yupunudp
0.8 LN\ | (upnivdhg wiutwlut plintidwbph L
' ] ~ I Kﬁi wijutwulut  hwwpwlwinipjut  phuypnid
Ul Ll L . _ ] I ] Uy Ke=m=1):

0,50,60,7 0,8 0,91,0 1,1 1,21,31,41,5 f

Ul.4. nunph hnuwlph uwjpnfuénieniip jupnidhg,
bPPf = fuzlz; Mp = Muzlz
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Lupdwb wuljdwb dwdwbwl jwpdhsh pnwninph thwpnypnid Ynpniuntbpp dbdwunud o
nninph hnuwph punwlniuntt hwdbdwnuljui:

Uhtppnt swpdhsibph hudwp hwdwidwi hbnwgqnunnt pnibitkph wpnyniipny Yupkih Ewuby, np’

¢ Luwpdwb pupdpugnidp hwighgunid b pwpdhsh dwquhumjui nkwljnhy hqnpnipjut dksugdwi,
vhwdwdwbwl] dkdwunid tu wljinhy hqnpnipjut Ynpniunbbpn:

e Lwpdwi wblnudp hwbghgunmd L owpdhsh Yuwynitnipjut wuwowph thnppugdwtt b wlwnpy
Ynpniunttph dbkswugdwi:

e  Qpgndwit hnuwiph hwunwnnit dkdnipjut nhypmd swpdhsh qupqugpws Undkunp thnpuynid
updut dbdnipjmip hwdbdwunwlul, ww hwigqbginid b owpdhsh woliwwnwtph uwnwwnhy
Juyniunipjut hwdwywnuwupuwt hothnunpjub:

Bqpuljugnipniu

1. Uuhuppnt owpdhsubph ubnuuwljubph Jpw jupnudp 15%-ny tjuqbjhu owpdhsh qupqugpus
Undktinp tjuqnid £ 25%-ny: Uju ghiypniud owpdhsp Jupnn b spoqupldty jud jubquby:

2. Lwpdwt wuldwb pbypnid dkdwund b gwighg wwhwlgyny hnuwbph dbénipniup, husp
hwbgkgunid E wupuppnt pwpdhsh thwpnypubph ghprnwpugdwt b swpdhsh Swnuwynipjub
dudjtiinh YpLundwut:

3. Uhlppnu swipdhsubiphtt uiing guugh jupdwi dbdnipjut thnthnpjudwt hbnbwupny thnpugnid
upw nkwlnhy hqnpnipjut ghukpugnudp:

4. Lwpdwb pupdpugnidp hwbglkgunid L uhtppnt owpdhsh hqnpnipjut Ynpniunikph b nhwljnhy
hqnpnipjut Ukdwgdwi:

5. Lwpdwb wipnyjuwnpbh oknmudubpp hwbgbkginud Bt LEjunpuguigh b HEjnpupuibgdw
uwpplph wohnwwnwiph wpynitwybnnipjut hnppugdwb, Ypdunynid E vwppuynpnidubph
Swnuynipjw dudljtup, Ukdwiunid E puph wnwewmgdw hwjubwljunipniup:

Spwlwunipyniu
1. TOCT 32144-2013 Dnexrtpuueckas odHeprus, HOpMBI KadecTBa JJISKTPHYECKOW SHEPrMM B  CHCTEMax
3JIEKTPOCHAOXKEHUS 001Iero HasHadeHus. - M., 2013. — 46¢.

2. Casuna H.B. KauectBo anekrposneprun: YueOHoe mocobue. — brnarosemenck: Uzn-so AmI'Y, 2014. - 182c.

3. Cyanosa B.B KauectBo s1ekrpudeckoii saeprun. — M.: Dnekrpocepsuc, 2000. — 86¢.

4. BaxuoB A.U. Dnexrprueckue MamuHbl. — J1.: DHeprus, 1968. — 768 c.

5. CpipomaTHukoB U.A. PexuMel paboThl aCHHXPOHHBIX dNeKTpoasurareneii. — M. — J1., 1955, — 303c.
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J.A. CumoHsIH
HEKOTOPBIE BOITPOCHI BJIUAHUS KAYECTBA HAIIPAKEHUA JIEKTPOHEPI'UHN
HA PABOTY ,Z[BI/IFATEJIEﬁ SJEKTPOIIPUBOI0OB

Pacwwampuea;omcg OCHOBHble nokaszameiu HANpAMNCEeHUs, HOPpMbl, d maxKdce UCMOYHUKU U NPUYUHbL
HapyuieHus Hopm 6 cucmeme SﬂeKmpOCHa69iC€Huﬂ. H3yqu0 GIUSIHUE OMKIOHEHUSl 6€/IUYUHbL HANDAJCEeHUs om
OonycmuMblx HOpM HA pestcum pa60mbl 3Jl€Kmp0npu60008.' ACUHXPOHHBIX U CUHXPOHHbBIX aeueameﬂeﬁ, U 6bls6J1EeHbl
CBS3AHHbLE C DMUM He2AMUBHbLE NOCIeOCTNEUSL.

Knrwoueesvle cnosa: omxnonenue HanpsAscerust, KOJZ@6CIHM€, nadeuue, UMNYJIbCHOEe CeepxXHanpssicerue,
dCMprOHHbllZ, CuHXpOHHblﬁ, MexanudecKas xapakmepucmuxa.

D.A. Simonyan
SOME QUESTIONS OF AFFECT OF ELECTRICAL ENERGY’S VOLTAGE QUALITY ON
OPERATION OF APPARATUS WITH MOTORS

The main metrics of voltage, norms, as well as causes and sources of norm’s violation in electrical supply
system are considered. The affect of voltage amount deviations from acceptable norms on apparatus is examined:
asynchronous and synchronous motors’ operation modes and negative consequences, connected with it are
discovered.

Keywords: voltage deviation, fluctuation, drop, impulse, asynchronous, synchronous, mechanical
characteristic.

Updntywtu Ywyhp Updkup — dwghunpnu (22 QUU)
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<UEY 2-M1 ELMPQUPLNYUP GCHu SUMPENh REPUUSPL CLHUMAUUUUUR
nu3vuLudnr4uo sou3blL St1ucurderh LUKUSNhU

Ppujuwbagyly L Z0EY 2-pn Lhkpgupmnbh giuwdnp spowlbwpnippul - unpnjwlupwph vwpplph
okpdughl phpupdwldwl wkpuowpdbph niunidwuppnipenil: ZUEY 2-pn Fakpqupinlh @CIV nnwppkph okpduyhl
plpupdwlml wnwykpugnyl sunpbpp npnokint hyunnwnyg wlly F hupyupiuyghll unnly o qwhwwnyky Ei
QCIv-h nmupplph okpdughl Epfupugnidiakpp:

Unwigpughll punkp. UEY, gjjuunnp ppowinunn: unpnyjwluwpwp, okpduypl phnupdwlnid, dbpnubplulwi
Jupnidibp, pkpnmlughu:

Lhpwébnmipniu: UEY-ubph swhwgnpddwi thopdh JEpnismipiniup gnyg b mmwhu, np obpdwlph
gluwynp oppwttunnt fjunnnyuljupwpp (FC), nputu tubpqupinih Jupbnpugnyt wwppkphg dkyp,
Juwpnn £ Gupwpldl] owhwgnpddwt phpwugpnid wnwewgnny b qupqugnn  Juwuwsdpubph:
Onihnjuwljutt phdhdubpnid, yuydwbwynpdws obpdwlnh sbpdwunmhfwughtt Ukd tnunwunidutpny,
wntnh E niubkund Yntinniph gduyhtt suhbph bwljwi thnthnpumipni: pwip hpkug hbpphtt wnwy
phipnud @Tu-h muppbpnud huptwndykivugdut dkluwthjuut jupnidubp: dpubg dbdnipmniuutpn
Jupudws ki obipdwunmhguhg b @TV-h nwupptph nknuwupddut wquunipjut wunhguwihg [1]:

hunnh gpdubpp: LEpdwght punuwpdwlndubph vwhdwbiwhwynuwdubpp, npnup wpwye Eu quihu
wdpugdwi hwdwlwupgh wluwppnipjniutbph, uwppuynpnidutph shttwpwpwlui
Untunpnijghwibppt dnnn wmbnuwluywé  (hubkme wguwwdwnny, Jupnn o hwbgkgub
huptwlndytivwugdwt  jwpndubph  wdh, Wmph dEpwbhjujwit ppdwunpmiput pumpugpbph
Junwugiuwi b npwhu hbnbwbp QT wwppiph  hnwwhmput  Wwuqdwh  [2]: Zknbwpup,
owhwgnpddw pupwgpnid FTV-h okipduyhtt ninwowpdtph dkdnipniuitnh npnondp fmhuwn Yupbnp t:

hunph pddwt ppujubwugnd: AT-h wyt hwnygwsp, npp uljhqp £ wpinwd dhoniljuyht
ntwljuinphg (U}) b dnuwnp k gnpdnud pnglqhubpunnn (€9) yuydwiwlwinpbt wujukup «ivwp ghd»
hulj wyt hwwndwsp, npp ulhqp E wnimyd $3-hg b dninp k gnpsmd UM «awnp ghsd» (uly.1): Unyniuwly
I-nud ubpluwyugyws ki @Cu-h hhdbwlwb nkjuuhjujwt punmipugpbpp:

Uh.2-mud ubpyuyugquws E 2ZUEY 2-pr Eubpqupinih @8 wwuppbph obpduyhtt pinpupdwljdw
wnwybjugnyt swthtpp npnobnt tyuwwnwyny ptnpduws hwrdupluyhtt mknudwubph nwpuswljut
wnbkupp ninnuilnit ghjupuyut Ynnpphttiwnwljut hwdwjupgnid: Ynnpphtwwnwlut hwdwlupgp
punpyl] £ wjiybu, np xy hwppmpmpiip  hwdpuup  QCu-h hhdtwlwt  hwbgnygubph
uwppwynpnidubph nknujuydwt hwppnipjut hbwn: LY.2-nid AB nbnudwup unpnjuljupwnph «awnp
qhd» wmigninnt UMF-QTN wwppl £, CD b DE miknudwubpp «awnp ghd» wugninnt @CN-CX hwwndwsh
wnwppbpt By, FG wbtnudwup punnnjulwowph «mwp ghéd» wugninnt UM-FOU wmuwpph t b GH
nbnudwup punnnjujupwuph «mwp ghd» wugnnnt FOU-CE wwppb k' Ujuwhuny, punpdws x
mnnnpjudp oplught piqupdwliui ipwplyny hhdtwlwh nkyudwubp i AB,CD,FG U GH, hul y
mnqnipjudp DE wbnudwup: Uphiwnwlpibph  hpwlubugdut wju thnynd - nbquowpdbpp z
wnwugpny hwpyh skl wnby:

Zupyuplubpp ppwluwiugyty] o Microsoft visual studio 2010 dhowquypnid, putnph nisdwb
tywwnwlny unbndyus Yngm] C++ (kqUny: 9T-h AB+CD wknuuwuh wnunjbjugnyi kpljupugdub
hwidwp unwugl) t L= = 57,01 4 hul DE wkquiwuh hudwp Lo = 23,52 4/ qhwhunwlubp,
obpdwumhfwith thnthnpudwi 20...350 °Cnhpniypnid:
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Ul 1. QChv-p §niunmipp Apliuljwl vwppun/npmdbEpny (nkupp Jkplipg)

Unyniuwly 1
QCIv-h hpuwl nkubpulwh phnipugpkp,

Utidnipjub widwiunudp Updtp
«Suip ghd» hwndwsh pjupmipinil, 4o/ 11143
«Uwinp ghd» hwmndwsh pjupnipynil, 4/ 13917
unnnjuljwowph npudwghs, o/ 560
unnnjujh wuwwnh hwunnipnil, 4o 34
Qtpdwlnh obpdwunhgwl, °C
- «lnwip ghd» 298
- «awnp ghd» 268
Ogquugnpéynn hhdttwlju hwdwdnusputp
2dwignunynn wntunkithnuhtt ynnwuwn 08X18H10T

08X18H12T

U2, ZUEY 2-pn Fabpquipinih QTR nmupplph hwpjuplughl unnlyp nupuswlul nkupp

Upnuuwl 2-nud pipqws £ @CTIU-h dbnnwunh obipduyhtt punupduldwut gnpdwljgh wpdbpubpp
wnunpplp obipdwunhdwitbpnid 08X18H10T b 08X18H12T hwdwdntjjuspubtph hwdwp:

Ugniuwl 2

LEpdughl plinupdwldwl gnpdwligh wpdbpakpp

t, °C o, x 106 g

50 16,4

100 16,6

150 16,8

200 17

250 17,2

268 17,272

298 17,388

350 17,6

Unniuwly 3-md pipdws kb ptinpdws mbnudwubph tpupnipniatbpp:
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Upgniuwl 3
Lhnpjwd nkpudwubph Eplupnipiniibkpp

Sknudwu Gpljupnipinil, 4o/
AB 5183
CD 4633
FG 7549
GH 3045
DE 4050

nnnuljwywnh «awnp ghé» wugninnt UF-CQ mbnudwuh wpwybjugnyt tpjupwugnidp xy
hwppnipjub Uke Yihuh'

| =\,’(|;“ax ) +(10>) =61,67 it

Untunniph  wpwdbjugnyt  Epupugnudp . hwjwuwp E gpw wpwbdhtt  wwuppkph
Enupugnidubph gnidwnph 142,06 4/2/(20...350 °C):

«Uwnp ghé» b «awp ghd» wugninhubph gnudwph Gplupugnudp (pupwbwluit gnudwp)
hudwywunwupwbwpup 268 °C b 298 C wphwnwtpughtt ghpdwunhdwuubph nhypnid unwugyly L
110,61 /1/(20...268 °C, 20...298 °C):

UY.3-5-mud pipyws L dbnwnuliwt wwpph okpdughtt tpupugdwt swthtt wpnwhwjnnn
gpubhlubpp, npnkn hnphgnuwfwt wpwbgpp tkpjuyuginid £ phwnwplynny mbknuwdwuh ujqpiufub
gbuyht swthp (¢4), niqnudhg wnwugpp gduyhtt ipjupugdw swht k (47), hul) Wyupubph we dwunid
npdws k nipupwbisnip dniujghughtt hwiwywnwuppwiing gbpdwunhdwbiughtt thothnpunipniun (°0):

14

12 |

10
= 8
= —m—250-298
IS 6 -

250-268

4 7 —=—250-350

2 -

0 T T T T T

2500 3500 4500 5500 6500 7500
I, dd
U.3. QEpduyhll Epliupguwi wpdbpiakpp 250...350 °C wnppnypnid

35 -

30 -

25 1 ——100-150
s 20 ——100-200
S 15 - —#—100-250

—=—100-268

10 -

. ——100-298

5 -

————— —e—100-350

0 T T T T T

2500 3500 4500 5500 6500 7500
I, U

U4 QEpduyhll Eplhupgdwl wpdbpakpp 100...350 °C wnppniyjpnid
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a0 -
35 -
30 —&—50- 100
o5 ——50-150

dl,

>0 4 50-200

—<—150-250

15

—e 50- 268

10
—®—50-298

—

i — e

a < < <> 50-350

2500 3500 4500 5500 6500 7500
1, du

v.5. QEpduyhll Eplupgdwl wipdbphkpp 50...350 °C wnppnijpnid

Bqpuljugmpinii:  Uswldlyp L ZUEY 2-pp  Lubpqupmnbh QT wwppbph  obpdught
pupupdwldwi wnwybkjugnyt swthbpp npnobnt tywwnwlng hwpdupluyhtt Unpl] b quwhwwnyl) Eu
QCIlu-h mupplph obpdwghtt Epjupugnidutpp:

Unwgwplpynud E gdwihtt ntnupwpdtpp swthnn gnpshputp Yhpunk) junnnjujwpwph anwp ghsd»
wigninnt UM-QOU hwndwsh FOU-hu Jhg mhpnypubpnid b junnnjujupwph «awnp ghd» wugninnt
Ur-3TN hwmnjwsh ¥CN-hu hg mEnudwubpnid:

Unwugdws pduyhtt gowhwwnwluittpp jupnn o ognugnpsyt) 2ZUEY 2-pn Eubipqupinlh QT
wnwppbph obpduwghtt pugupdwldwt Unthnnphigh hwdwlupgh b okpduyhtt nmknuowpdtph hujdwt
nbkpjuhjulywt dkpngutph dowlnidutpnid:

Upjuunnwiipp ppulpuinugyly k22 YU ghunipyul Indpunkh phhwbuun/npdundp:

Gpuljwbmipnih
1. Byzmos B.M., ®apadonos B.A. Koucrpyuposauue ocuosroro obopyznosanus ADC. — M.: DHeproaromMuszar,
1985. — 264c.

2. Koucrpykuuonnoe matepuanoBenenue Meranns: u cruiasst / B.K. Bopucesuy, A.®. Bunorpagckuit, 51.C.

Kapmoe u np. - Xapekos: Ham. aspokocmuueckuit yH-T, 2001. - 456 c.
18.09.2018.

B.I'. Ilerpocsn, T.O. OBakumsn, I'.I'. MapTtosin
OLIEHKA JIMHEMHBIX NEPEMEIIEHUI, OBY CJIOBJIEHHBIX TEPMUYECKUMUA
PACHIMPEHUSAMMU 3JIEMEHTOB I'lNT 9HEPI'OBJIOKA Ne2 AA9C

IIposedeno ucciedosane meniosvix PacuupeHutl d1eMeHmo8 2A8H020 YUPKYIAYUOHHO20 mpyoonpoBoda
(I'l]T) snepeobnoxa Ne2 Apmanckoti amomuou snekmpocmanyuu (AA9C). Pazpabomana pacuemnas mooenv 0
OYeHKU MAKCUMANLHBIX GeUYUH Mennosvlx pacwupenui snemenmos LT suepeobroxa Ne2 AADC u nonyuenvi
OYeHKU GeUdUH Menaosblx pacuupenuil 21emenmos I'LT.

Kniouesvle cnosa. amommnas 21eKMpoCmanHyuss, 2ia6Hblll YUPKYIAYUOHHBIL MPYOONPo8oo, Mmeniogoe
pacuupenue, MexaHuueckue Hanpsscenus, 0epopmayus.

V.G. Petrosyan, T.H. Hovakimyan, G.H. Martoyan

THE LINEAR DISPLACEMENT VALUES ESTIMATION OF MCP ELEMENTS OF THE
ARMENIAN NPP UNIT 2 CAUSED BY THERMAL EXPANSIONS

The thermal expansion study of the main circulation pipeline (MCP) elements of the Armenian NPP unit 2
has been carried out. The calculation model for the maximum values estimation of the MCP elements thermal
expansion of the Armenian NPP unit 2 has been developed and the estimations of the MCP elements thermal
expansions values have been calculated.

Keywords: nuclear power plant, main circulation pipeline, thermal expansion, mechanical stresses,
deformation.

MGEwnpnuywu Ywhpwd Swuwwph - n.q.5., ypndkunp (wyunnd» @25 OLC)
Snjulypdjwt Sk GdwY <ndhwutbup - .-d.q.p. (Zwjunnd» @2H OLC)
Uwpunjuiu Gunpg Swdjtnh - v.q.p. («Zuyuunnd» @20 OLC)
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FEpyws ko GTSC ququunnipphiny b K-50-90 pnglwinipphling  Gwhun/npyws  pnghququunnipphliughl
wnknuwluyuiph woprunwbpuypl phdpdabph nhugpudbbpp, npnojwé ki wkjuihfunbmbuwlwh gnigubhoblbpp b
Fakpglnplulmb piniypwgplpp* huoyh wnblyny npup onh okplwumpdwih wqnlbgnipiniip:

Unwugpuypti pwnbip. Fakpglunplu, ququunnipphiughl nkpuluyubp, Junkhph Swfuuh hupwpbpulwl wd,
wuylwinulpul Junkhph Swjua, gpup onh okpdwumpdwl, nkpbhumninbuwlub gnigubhoalp:

Eutpquhwdwlupgh  wnpl  gpyws  hpdtwjubnghpitphg  dkyp  LEjunputibpgbnhjuui
huwdwljupgh  Lhjupujwi  phnuqusph  qpudhlh dnmhnjpuwljuwt dwuh  Swdynudt  E:
ElEyunpwtubkpginhjuljut hwdwljupgbipnid dwbpuyhtt hgnpmipjut wthpwdtonnipniip htwnghbnk
dkdwinud E EjEjupuwlub phoudwsdph opmfwt qpudhlh ququptwlbnwhtt dwuh jupgquynpnd
Juphbh E junwupt] ququunipphttughtt nknujuyuuputph dhongny: Eukpgbwnhljuyh qupqugnidp npny
tutipqubhwdwlupgtpnid wuwydwbtwynpjuws b ququunipphtiughtt fEjunpuljuyutiutph junnigdudp:
dhpohtt mwphubphtt juwnwpbjugnpsyt) ki ququunipphtiibph obpduwghtt ujukdwbpp b wwppkpp:
Ukpuynidu Juplnp £ hudwpynid ququnnipphtiwghtt inbinuljuwywbpubph wjpdw jugkpnud Juntihph
wjpUwt  wnbkjubnnghwlwt  wpwepupugp b wbnuiuwyuwbputph  Eyninghwfwb  gniguuhpubph
(wjugnidp:  Ququuumipphtitbph uwnbpddwtt hwdwp  oquuugnpdymd & tnp  Wmphp,
Juunwpbjugnpsymd ki gpug  wwppbph hnjugdwt hwdwlupgbpp:  Ququunipphtiughte
nbknuljuyupubph shttwpwpnipyut gnpéphipwgp Ukdbwybu yuydwbwynpjws bk ququuinipphihg wnwe
quqgtph twptwjut ¢bpdwuwnhdwuny, npnup Ybpohtt dwdwbwlubpmd wdl] B: Pwbng Jwpduh
nbuwlupup Swhup 1 §9wd wpunungpjus LEjupuwb tukpghuyh hwdwp  dudwbwlulhg
ququuinipphiuhtt mnujuwywbpbpnid jupqus b ququuinipphtth hqnpnipiniihg b puing dwpduh
twpbwwt  wwpwdbnpbiphg: Quwuquunipphih  hgnpmipjut 50..70%-p  oqumwugnpéynid L
yndwypbunpnid, nph  wkbnnghwlut gqopdptpugh  Juunwpbjugnpsdwi  wihpudbynnipniup
wljuthwyn k:

Ququunipphtiuyhtt nknuuywiph Yndwypbunp ubpddynng onh obpdwuwnh&wh pupdpugdui
phypmd tjuqnud E ubnduwb Gupwplynn onh Gjulbkwnught junnipniip, b wynwhuny, jpdwnynd k
Ykpohtthu quiguéwyht swuup: Upyniipmu’ ifugnid E ququnmpphinud putus quqtiph Fakpghwi,
npl IlLIlIl“L]_IlU.[ t onghququuinipphiughtt mbnuluwywiph oquwhwths Jupuw: Npuybtu urdush
htwnlwp oguuhwihs jupuuwynud giukpugynn sngnt pwbwlyp unyuybu tjugqnud k [1]:

GT8C whuyh ququuinipphttughtt mbnujuwyuip - oquuhwihy Juwpuwih wrhwwnwbpughl
nhdhuubtph nhwqpuudp phpdws kaly. 1-nud [2]:
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Ul 1. GT8C ququunmipphbuyhl nknuljuywbip — oquuuhwihs Jupuugh

wppiunnwbiipuyhl nhkdplblph nhugpuid
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Oquiytny GT8C ququuinipphtiughtt wkqujujuip - ogruwhwihy Jupuuwyh wouwnwipuyht
nkdhdutinh nhwgpudhg (w)* npuh onh ehpdwuwnhdwuh mwppkp wpdbpubph hwdwp Yupkih £ unwbug
ququuinipphiuyht mbnuljwywiph oquwlup gnpénnnipjutt gnpdwlgh Ywjunudp EEjupulu
hqnpnipniihg hwjuwuwpnidubpn [3], npnup phpdws bu wgniowl 1-nud”

Upgniawly 1
GT8C ququunnipphlih OF9-p jupunidp b Eljinpulmb hgnpnipniihg npup
onh okplmumpdwiah nwppkp wpdkpllph nkwypnid

Muhonh | y=q,N., +b,N,, +c, Ypuhonh | y=q,N., +b,N, +c,
otipuwu- otipuwu-
nhlwl nhwl
C ao bo co c ao bo o
-30 -0,0039 | 0,5434 | 16,219 +5 -0,0040 | 0,5352 17,502
-25 -0,0040 | 0,5477 | 16,403 +10 -0,0048 | 0,5982 16,284
-20 -0,0035 | 0,4999 | 17,633 +15 -0,0044 | 0,5594 17,069
-15 -0,0043 | 0,5671 | 16,539 +20 -0,0050 | 0,6025 16,230
-10 -0,0036 | 0,5029 | 18,079 +25 -0,0045 | 0,5519 17,337
-5 -0,0035 | 0,4915 | 18,513 +30 -0,0045 | 0,5503 17,158
0 -0,0035 | 0,4885 | 18,658

OquJlyny wr. 1-hg npup onh ghpuwunh&wbh wwppkp wpdtpibph hwdwp Yupbih b unwbug
ququunipphiughtt nkquljwjwiph Swhuwghtt pinipugptph hwjwuwpniditpp [4], hbnbwpwp Gwb
yuydwtwlw Juntihph swhiuh hwpwpbkpuljut wgh punipwugpbph hwjuuwpnudubpp (w. 2):

Unniuwly 2
GT8C ququunnipphlip Fakpgluinplului pinypugplph hujuuwpnidibpp
Muh | B=q,N., +b,N, +c, Muh | b=a,Ng, +b,
onh onh
otipuwu- otpdwu-
nh&wh ai bi ci nh&wh a:z b2

°C °C

-30 0,0010 | 0,1861 | 6,3597 -30 0,0020 0,1861
-25 0,0010 | 0,1888 | 6,1620 -25 0,0020 0,1888
-20 0,0006 | 0,2290 | 5,1928 -20 0,0012 0,2290
-15 0,0010 | 0,1938 | 5,7761 -15 0,0020 0,1938
-10 0,0005 | 0,2432 | 4,6497 -10 0,0010 0,2432
-5 0,0003 | 0,2562 | 4,2865 -5 0,0006 0,2562
0 0,0002 | 0,2658 | 4,0372 0 0,0004 0,2658
+5 0,0003 | 0,2558 | 4,3208 +5 0,0006 0,2558
+10 0,0006 | 0,2360 | 4,6804 +10 0,0012 0,2360
+15 0,0004 | 0,2569 | 4,2491 +15 0,0008 0,2569
+20 0,0005 | 0,2506 | 4,3572 +20 0,0010 0,2506
+25 0,0001 | 0,2868 | 3,6111 +25 0,0002 0,2868
+30 0,000005 | 0,3022 | 3,4153 +30 0,00001 0,3022

Oquiytny GT8C ququuinipphtiughtt mbknuljuwywip - ognnwhwihy Jupuuyh wohwwnwipught
nkdhdutinh nhwgpudhg (w)* npuh onh ehplwuwnhdwuh mwppkp wpdtpubph hwdwp Yupkih Eunwbug
ququunipphtiuyhtt mknuwuwjwiph hwpwpbpujui hqnpnipjut jupunidp paugupdwly hgnpnipiniuhg'
N!. = fiN, )> npnug hwjwuwpnidbbpp pepdws b wnniuwy 3-nud:
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Ungniawly 3
GT8C ququunnipphlih hwpwpkpulul hgnpniypyul Jujunidp pugupdwl hgnpoipintihg ppup
onh okplwunpdwih inuppkn wpdkplbph nlwypnid

Ypuponp | Nl =a,Nl, +b,N, +c,| | tuhonh | N} =a Nl +b,N, +c,

obpuwu- obpdwu-

nh&wib °C nh&wl

as b3 c3 e as bs c3

-30 0,0025 | 1,2283 | 7,8984 +5 0,0009 1,6683 3,5178
-25 0,0014 | 1,3666 | 5,2765 +10 0,0025 1,5668 6,8882
-20 0,0006 | 1,4728 | 3,6518 +15 0,0032 1,5530 8,5670
-15 0,0006 | 1,5165 | 3,3118 +20 0,0030 1,6500 7,7482
-10 0,0015 | 1,4751 | 4,9295 +25 0,0033 1,7102 7,6152
-5 0,0024 | 1,4437 | 6,0374 +30 0,0034 1,7964 7,1912
0 0,0008 | 1,6379 | 2,9744

Oquiytny GT8C ququuunipphtiughtt mbnujuywp — ogunnwhwihy Jupuugh wolwwnwpught
nkdhdutinh nhwgpuidhg (p)* npuh ogh oipdwunh&wth wwupppkp wpdtpubph hwdwnp Jupkh £ unwbug
ququuinipphtiuhtt  wbknuiuwywuph Epnd quqgbph okpdwpwbwlp b obpdwuwnhdwup, npnug
hwjwuwpnidubpp pipdws B wnniuwyy 4-nud*

= fiN"er )
Tor = 1047 )
Unyniuwly 4
GTS8C ququunnipphlip Epmid quqkph gkpdwpwinulp b okplwunpdwén gpup
onh pkplmumnpdwih vmupplp wpdbphlph nkwypnud

“pup o1 =a,(N"or )’ +b,N"er +c, puh | TeF =ay(QgF )’ +b50¢7 + ¢
onh onh
otpdwu- otpdwu-
nh&uh as b4 cq nh&uh as bs cs
°C °C
-30 0,0017 0,5698 37,243 -30 -0,0059 5,387 -25,496
-25 0,00155 0,5661 37,793 -25 -0,0037 | 5,0427 | -9,8078
-20 0,0010 0,6298 35,871 -20 -0,0078 | 5,8459 | 45,211
-15 0,0007 0,6542 35,540 -15 -0,0085 6,021 -51,187
-10 0,0005 0,6702 35,129 -10 -0,0096 | 6,3694 | -68,362
-5 0,0006 0,6327 36,865 -5 -0,011 6,588 -71,863
0 0,00093 0,5601 39,621 0 -0,0077 | 6,0984 | -49,007
+5 0,00095 0,5371 40,671 +5 -0,0073 | 5,8934 | -27,246
+10 0,0009 0,5258 41,200 +10 -0,0087 6,111 -27,503
+15 0,0011 0,4695 43,329 +15 -0,0108 | 6,4634 | -36,365
+20 0,0017 0,3613 47,079 +20 -0,0092 | 6,2609 | -25,496
+25 0,0013 0,3895 46,486 +25 -0,0105 | 6,4935 | -9,8078
+30 0,0016 0,3199 49,171 +30 -0,0131 7,0316 | -45,211

Oquiytny GT8C ququuunipphtiughtt minujuywp — ogunnwhwihy Jupuugh wowwnwpught
nkdhdutinh nhwgpuidhg (q)° Yupkih kunwbw) oqunuwhwths jupuuygh obkpdwpununpnpuljuinipniup b
htnwgnn quqbtph okpdwunhgwnp:

7000B
860
T}, =18,43291 —4,70862Q , +4,5954830 (& -

0, =(0,000004 (T, ,, )" +0,0011T, . +0,5134)
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Thuwwpyyny ophtwlynid  oquuwhwihy  Jupuugh wpuwugpus onghtt wpymd k- K-50-90
onglwnnipphtiughtt mbnuuywp: K-50-90 ongbwunnipphtiughtt winuuwywiph punipugptpp phipdus tu
wniuwl 5-nud [5]:

Ungniawly 5
K-50-90 pnglwninipphliughl nkyuluwywbph pinyeugpkpp

N, D,. 0,

Udn w/d Quy/d
30 107 67,7
40 146 90,3
50 186 112,2
55 206 122,8

Oquntny YEpp plipwd wyniuwlukph wjwikphg” jpugukup wnyniuwy 6-p, kpp npuh ogh
otpdwuwnhgdwp -25°C L
Ugniaw] 6
Cnglququunmpphliughl wknuluywiph nkpbhuninbumlui gniguipoilpp
npup ongh -25 °C phpllmumnpdwih nlkuypnid

T, oy | Noro | 15 B, b, Ngr, v, | T2 | Oy | Thgo | Nio
“C U % | wgy | ngy/Udn % Udun ‘C | Udm | ¢ | Udwn
25 33 301 | 135 0,255 52 713 331 | 536 | 941 | 201
25 35 307 | 140 0,259 55 73,5 341 | 558 | 934 | 21,0
25 40 319 | 154 0,269 62 79,0 365 | 613 | 928 | 231
25 45 29 | 168 0.279 70 84,7 391 | 668 | 933 | 252
25 50 338 | 182 0,289 77 90,7 417 | 724 | 943 | 274
25 55 344 | 197 0,299 85 9.8 444 | 781 | 956 | 297
25 60 349 | 212 0,309 9 1033 | 471 | 841 | 967 | 320
25 65 351 | 228 0,319 100 1099 | 500 | 905 | 973 | 345
25 70 351 | 245 0,329 108 168 | 529 | 974 | 967 | 372

Unniuwly 6-hg Yupkh b uwnwiw; GT8C ququuunipphiing b K-50-90  sngbwnipphiing
Juwhuwynpws onghiquuqunnipphiught mbnuljuywph tukipgknhjulju punmipugptpn:
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Ul 2. GTSC ququuunmpppiny (w) & K-50-90 snqlwnnipphing (p) juhun/npyué sngbququunnipphiiughl
wnknuiuyulph (@) Fabpglbupfulwb panypugpkpp

Unniuwly 6-h b ul. 2-h oqunipjudp Yupkih E npnolp ghunwpydus onghiququunnipphtiughe
nbnujuyuiph wkjpuhjunbnbuwlut gniguuhputpp b gniphtiwgul] HEjupuuit  phntugusph
oyynhdwy puphudwtt ppunhpubph (nisnudp:

Qpwlwunyeniu

1. Uupnijywia N.2, Nudub 0U. LPuufjhduyulut wwpdwbbbph wqpbgnipniip Gplhwih QEY-h
hwduljgdus tukpqupinh wohiwwnwtph pw // 22 @UU b 2M&Z Sknklwghp. Skt ghwn. ukphw. -2013. -
Zun. 66, Ne2. - Lo 120-126:

2. Hanes C.B., Bypos B./I., Peme3oB A.H. 'a30TypOuHHBIC ¥ TAPOTa30BbIC YCTAHOBKU TEILIOBBIX 3JICKTPOCTAHIUN.-M.:
Uznparensckuii qom MDU, 2006.-279¢.

3. Ohwugwiyui 9. FJuyhtt dkpnnubkp. - Gplwb: Gphwih yhknwlwt hwdwjuwpuih hpwnwpulsnipmid,
2007. - 339 ky:

4. Upoulyuil }.0. Qipduyht LiEjupuljub juywbubp. - Gphwt: Toyu hpuwwnwpulsnipini, 1981. - 596 te:

5. IHlasxun ILH., Bepmaackuii M.JI. KpaTtkuii cipaBoYHHK 110 HapoTypOHHHBIM ycTaHOBKaMm.-M.: Dueprus, 1970. -
216c.

26.06.2018.

M.®. Jnb6aksn, I'.K. barpamsan

OMNPEJEJEHUAE TEXHUKO-3KOHOMUYECKHX IMTOKA3ATEJEN TAPOT'A30TYPEUHHOM
YCTAHOBKHA

IIpugedenvl Ouazpammvl pabouux pexircumos napoeas’osoll YCMAHOBKU, 20e YCMAHOGNeHbl 2a30mypouHa
GT8C u napomypouna K-50-90. Onpedenenvl mexHUKO-IKOHOMUYECKUE NOKA3AMeNU U HSHepeemudecKue
XapakmepucmuKy ¢ y4emom IusAHUs MeMnepamypsbl HapyICHO20 8030YXd.

Kniouesvle cnoea: smwepeemuxa, 2a30mypounuas yCmanosKka, OmHOCUMenbHbII NPUPOCH pacxooa monausd,
Pacxoo0 ycnoeHo2o monauea, memnepamypa HapyuCHo20 6030yXd, MeXHUKO-IKOHOMUYeCcKUe NoKa3amenu.

M.F. Elbakyan, G.Q. Baghramyan

DEFINITION OF TECHNICAL - ECONOMIC INDICATORS OF STEAM AND GAS TURBINE
INSTALLATION

Diagrams of operating conditions of steam-gas installation are presented, where GTSC gas-turbine and K-
50-90 steam turbine are established. Technical-economic indicators and energetic characteristics considering the
influence of temperature external air are defined.

Keywords: energetics, gas-turbine installation, relative gain of the expense of fuel, expense of conditional
fuel, temperature of external air, technical-economic indicators.

Epwlwt Uwpphw dpniuqbijh - n. q. p., 22 hwbpuyh swnwynipinibbtpp jupgquynpnn hwhdtwdnnnyg
Pwnpuwdjwu Quptght PwghlYh - w.q p., 22 Eukpghnhl Lupwlwpnigjuspubph b phwlwi
wuwowpubkph twpuwpupnipnia

418



ISSN 1829-0043 <U3UUSULDP BsUMrSUrughSUHUL UHUIEUPU3P LPURER (KBUL). 2018. £.15, N2 3
<1S 622.274 LeNuLu<uLLU3hL Ur3NhLURLGMNRG3NRL
<.2. Dwunpjut

uuctuh NM1hLa-UNLPAIELU3PL <ULLUYUSMNh TUCUSNroU UL
MUrUWeEsSreMrh ONShUuuLUSNrU

Ukphuywgyws ki Qupkih  wphbd-dmppnbiughll  hwipwyjuyph  pwhwgnpsiml  wwpwdbnplbph
oyumpdugugdwl  wpynilpblbpp.  wnidh Eqpugduyhli  wwpnibwlnippul  npnonidp,  wnbdh  Eqpugduyhb
wupniinulnipiniihg Jupnjwms dujupugdul Egpugsughl gnpéwlgh hnihnpuful ophlusuihnipiniip, oupwnpduy
nuwpklul wpnuppnpuwinippul npnponidp, hiswku bl puguhwiph owwnhduy vwhdwbiakph Ahdbun/npnidp:

Unwtgpuyhti punbp. hubpwijuyp, pugwhwip, ghl, dwlupugdul gnpéulhg, ynhbd:

Ubkpwbdnipynil: Ywokuh hwupwduypp wndwdnihpybtwghtt whuh jungnp pnnlydbpy & nph juiju-
Juws Ynnh wiujiwt wulmnmitp juqunud £ 35...55% Zuwbipwdupp qunidnud £ Upgujuh Zutpuybnnt-
pintuntd b ubpjuyugdws k opuhnugws, thnthnjudws b tppnppught opuhnugus (uniybpgk) gninhuk-
pny [1]:

Cunhwinip wndwdp, Yupkth wynhud-Unhpptiwghtt hwipwduypnid hwtpwpwph hwoytlonughte
wuownubpp Juqunid &u 55,7 i v wnudh 0,49% b unjhpntuth 0,006% dhohtt yyupnibwynipmnitbpny:

Thuwplynn hwupwduyph oqunuljup hwuwénutph hwyytlpnuyhtt yuwowpubph htkuph ypw ukp-
Juyniudu gnpénd £ Yupkuh (Enttwhwpuwnwgnighs Yndphtwnp (L2Y), npnbn hwipwpwunh wpynibw-
hwbinudt hpuljutugynid £ pug byputwlnd wupklwb 6 7 v wpununpuljub hqnpotpyudp:

hunph gpdudpp b hbnwgnuinmpniubibph dkpnphljub: Qwokuh wnhud-Unjhppbiwghtt hwbpw-
Juyph’ pug kquiwlny swhwgnpsiwb wupwdbnpbph ownhdwjugnidp hwigmd t hknbwy jlghpik-
ph (nisdwip.

- wnudh kqpugswihtt upnitwlnipjubh npnonud,

- dwjwpugdw Eqpugdwjhtt gnpéwljgh npnonid,

- pugwhwiph oyynhdw wpunwunpnyuljutniejui npnonid,

- puguhwiph onhdw] uwhdwubph hhdttwynpnud:

dhpp GoYws juimhpibph msdwl hwdwp' npybu oyunhdwmpjut thwubwlwh swthwihy, pb-
nniudnud £ hwipwduyph dowljdwt nne pupwugpnid unwugynn wrwbjugny owhnypp, nptt wpnw-
huwjnynud £ hbnlyuy tywnwlughtt $nitughuyny [2].

T 5}[)%_?_”'””’ W

npunbn puw i-pg wuppkpulh Uy-t 1 w2 hwipwpwnph Ynpqynn wpdnnnipnibt &, $/2, Op-0° 1 w2 hwipw-
puph wppnibwhwidwi b Jkpudpwldwl (phy swhiubpp, $/2, Qi-t' plnkppnid hwbpwpwph wupwp-
ubpp, v, ky-U plnkpphg hwbipwpuph Ynpquwh gnpswljhgp, ke~ hwlipwpuph npuljh thnthnjudwh gnp-
swljhgp, t-U wupwpubph swhwgnpsuwi dwdlbnp, wwpp:
2(f—b)+b F i
C Quu(l—a) +ad’ 2
npnbn ae-tt wndh kqpugsughtt wwpnibwlnipibb b, %, Y-t oquwljup pununphsh kqpugsughi
wupntwlmpul ppudulul wpnwhwpnmpniup, $, f-t upnwlynipmu oquwlwp pununphsh
wwpn bwlnipynibp, p=28%, G-t 1w fnwiymph ghiip, Yue=1647,55 $/n, a-it b b-° hwipwpwpnid
ognuljup  pununphsubph  wwpnibwlnipmnibubph®  wynswupubpnid  oquuwljup  pununphsubtph
wupnitbwlnmpniutbphg juwpdwénipyjutt hwjwuwpnidubpnud hwinbu Eynn hwunwnnit pduyhb
gnpswhgutipp, a=0,11, b=0,04:
Pug bnutwlnyg dpwljdwb nhypnid -t npnoynid | hknlju) putiwdling.
Y= Tp+ Opu — Ty (3)

25
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npnkn On-tt 1 2 hwipwpwph hwpunwgdwb hiptwpdtph t, 0n=6,8 $/u1, Own-t' 1 12 hwlpwpuph wpy-
mbwhwidwi b nknuthnfudwb Swhubpp, Own=2 $42, Ot 1 » dwjupugdul wywpbtph htnugdwb
dwuubpp, 0e=0,95 $/1:

Su
=3, €))
npuitn ke-Ut fwupugdul kqpugswghtt gnpswlhgh b, S-it' puguwhwbiph Jipotwlwh kqpugstipnid dw-
Jwpugdwb wwywpbbph wpnwpht kgpugsh’ hnphgniwlwi hwppntpjub Ypu wpnyklghuygh dwybpbup,
S=566766 1 Shi-i puguhwbph Jkpotwlub kqpugstpnid hwbpwjhtt dwpdih wpnwphtt kqpugsh hn-
Rhgqnuwljut hwppnipjut ypuw ypnyklighuygh dwljtiptup, Sk=122982 2 [3]:

Puguhwiph oyupdw) nupkjut wprnugpoqujuimipniiun (Ao, ¥jé vr/vnwph) npnpynid £ ©h)-
Inph ubipnnn [4].

K

@na
4o (1 - ﬂa}TaJ . {5}
nputn Q-u puntppnid hwupwpwph wwowpubpt G, #7é v, no-tt puntpphg hwipwpwinh Ynpquw qnp-
swiljhgp, 10=0,98, To-li’ pwhwgnpswljwl wwowpbph dpwlwl dudybwnp, wawpp.
s @n,
T,=65 o (6)
Zhnwgnuinipjun wpynibpubpp: Unygt wpliwwnwbpnid 1 @2 pwdhtiwgws wnbdh hwdwy-
Juwphuyhti ghi pugnibnid & 7000 $/ur:
Puguwhuwjngl tu 1 v nwphttmgdusd wnudh quhg ynudh bgpugduyhtt yupnibwlnipju b Jhp-
ohtthgu puntppnid hwbipwpwph wuwowpubph thnthnpudwt ophtiwswthnipniutpp.
11,2-1073q+ 207
%= 2492-103a,—277,2’ @)
(Q = 78,045 — 82,3?3&'?‘_ —65,999q,;: (8)
Zupuplpyty b hhdbudnpyby Eynudh kqpugswihll qupmbwlmpmniip jupdws 1 22 nubhiug-
Jwd wnudh quhg [5]: Upyniupnid winwgyky E np ow=0,20 %:
YQupkuh puguwhwiph hwdwp, hwdwdwyt mEutininghujut twhwgsdwt unpdbph, pugwhuwn-
k1 E ynudh tqpugduyhtt upnibwlnipiniithg dwjwpugdwut Eqpugswihtt gnpéwljgh thnthnjudwb oph-
twswthnipniup.

Kp= 19,892{]&!12; —6,3495a, + 5,0842: (9

(7) pmbwdlih puyht wpdbpp nknunplny (8) putwdlinud, huly (8) pubwalih pyuyht wpdkpp' (6)

m (5)-nud, b junwpbing hudwywnwupwi hnthnjumpynibibp” junwiwip wnbdh qpugsuht ww-

poitwlnipmihg jupnjws Ywoklh pugwhwiph oynhdw) nwpkub wpnwnpnywlubnipyub npny-
dwt pumtwdlip.

3
A,= D,‘lﬁEj{?S,[HS —82,373a2 - 65999%;) : (10)

Bapugswhtt wwpnibwlnipjut hwydupldws dbdnipjut ogunnugnpddwdp tqpugsdus b hwy-
Juplws hwtpwpwph wuowpubph dowljuwt hwdwp Jurnigdk] kb puguhwph Eptp dhpeuwljut
nhpptp (muppbpwlukp). wpunwphtt ynnuygnpdudp, tkppht ynnuynpldwdp b vhohtt mwuppbpuly (ul.):
‘Llipphtu

Ul w) Ephuylnuljul unpywdp, p) juyluluwi unpduwdp
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(1) tyuunwljuyht $nrulghuyh ke nbnunpbing Uy, Oy, Qi kyi bt kei Ukdnipniuibpp b juwnwpk-

0y hwdwyuinwuhuwb gnpsnnnipniibtp’ juinwbwip ninbuwdwptdwnhljulub dngkp.
Q 2
14,?0@—}”(4,02%[ —1) —0,95Q; — max, (11)

npuitn Qu—tt punkppnid hwipupuph hhuwlwl wuowpbph ki puwn i-py ugkwph, o, ag-t hwipw-
pupnd oqumuljup pununyphsh thwuwnwgh wwpnibwlnipniup, %, Qu-u' htnwgynn dwjwpugdut
wuwpibph swjuyp’ puwn i-pn nwppbpulh, vz

Uunwugus ndjuubpp Jyuynud &y, np, wy) hwjuwuwp yuydwitbph ghypnud, puguhwiph hw-
nuljh dkdwugnidp huighgunid £ hwipupwph swhwgnpbwljwt yuwowpubph dedwgdwin:

Upyniupnid pugwhuwynyt] E hwipwpuph sowhwgnpswljutt wwowpubph (Q,, w) Juwjujwénipint-
up pugwhwiph hwunwlh dulbpbuphg (Spn, ) b dujupugdwi swhwgnpsuwljut gnpswlgh (ky) Yuju-
Jwénipniup hwupwpwph swhwgnpéuljut wwownpukphg.

Q,= {],{]{]{]994-5;}L +0,0140275 55 + 2,503621, (12)
k,= EIJCICIiCIErE-'JQdE —0,052488Q,+ 2,606798: (13)

Unwugywé njuubph yEpnidnipiniup gnyg £ wwhu, np tpp 1 @22 pwbhimgdus ynudh hudwy-
Juwphuwjhtt ghtp uqunud £ 7000 $/2, wyw ghnwplyny hwbpwduyph swhwgnpénudp inbnbuwybtu
tywnwlwhwpdup sk hpuljutwgut) ukppht Ynpuynpdwdp puguhwipny:

Bqpuljugnipjnii: bpujubugdus htnwgnunnipmniuitnh wpyniupnwd, tpp 1 w2 pwdphiugywsd
wnudh hwdwpphiwphwyhtt ghtin Juqunud £ 7000 $/22, wpdby B hbnlyw) kqpujugnipnittikpp.

1) Qupkuh pugwhwiph hwdwp, wy] hwjuwuwp yuydwhubph nhwypnid, ynudh bqpugduyhtt yw-

pnibwynipmitp jupdws 1 w2 nwdhtiwgdws wynudh hwdwohiwphwiht guhg. wyt juqunid E
0,20%:

2) Qupkuh wynhud-unthppbuwght puguhwiph qpugduyhtt dwjupugdwt gnpswuljhgp fupudws
E punbppnid hwipwpwinh wwowpubphg, npp Eqpugsynid £ ynudh Eqpugsughtt yupnibw-
Ynipjudp: Upgyniupmid dujupugdwi kqpugsuht gnpswljhgp Juqunud k4,61 544

3) Qupkh pugwhwiph nupbljut wpnugpnnujuinipmpiup hothnpwlwd dEdnipniu b wy
Juwhudws k puntippnid hwipwpwph wwpwpubphg b Yuqunid 3,6 47 w/inwp)

4) Zwmunwwyb] k, np pugwhwiph owywhdw] vwhdwbibpp, wy hwjuuwp yuydwiubph nbw-
pnud, JuhJws Eu hwipuyhtt quiugusmid oqunuljup pununphsh thwuwnwgh wywupnibwlne-
pintuhg, puntpphg ogunujup hwwéngh Ynpquu gnpdwlighg b dujupugdwm swhwgnpéw-
Juwi gnpdughg: Zhknbwpwp, Ywpkuh wnhtd-dnhpyktughtt hwiupwduyph mipugnudp tww-
nwljuhwpdwn E hpuljwbwgub] wpnwpht nnuynpdwdp pugwhwipny, pwth np puguhwi-
ph hwwnwlh dwlbpbuph dbdwgnidhg hwipwpwuph swhwgnpbuljuwb wuwowpubpt wdnwd L
wykh Uks swhny, pwt wdnud E dwjuwpugdut pwhwgnpswljut gnpdwljhgn:
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A.3. Hatpsn

ONITUMM3ALIMA TAPAMETPOB IIPU DKCIIVIYATAIIUN KAINEHCKOI'O
MEJHO-MOJIUBAEHOBOI'O MECTOPOXXKJAEHUA

Ilpeocmaenensvl pezyromamol ONMUMUZAYUY NAPAMEMPO8 npu dKcnayamayuu Kauencko2o meono-moauboe-
HOB020 MeCMOPOANCOCHUS. onpedeleHue 6OPMo8o20 COOEPICAHUSL MEOU, 3AKOHOMEPHOCb USMEHEHUSL KOHMYPHO20
KO puyuenma Ckpoiuil 8 3a8UCUMOCTIU OM GOPMOBO20 COOEPIHCAHUSL MeOU, ONpedeleHie ONMUMALLHOU 2000601
APOU3B0OUMENLHOCIU, A MAKNHCe 0OOCHOBAHUE ONMUMATbHBIX 2PAHUY Kapbepa.

Knroueswte cnosa: mecmoposicoenue, kapovep, yena, Koapguyuenm eckpoiuiu, meos.

H.Z. Tsatryan

THE OPTIMIZATION OF PARAMETERS IN THE EXPLOITATION OF KASHEN
COPPER-MOLYBDENUM DEPOSIT

The results of the optimization of parameters in the exploitation of Kashen copper-molybdenum deposit are
presented: the determination of the copper cutoff-grade, the regularities of contour stripping ratio change
dependent on the copper cutoff-grade, the determination of the optimal annual productivity, as well as the
justification of the optimal boundaries of the open pit.

Keywords: deposit, open pit, price, stripping ratio, copper.

Owwupjuu <wyly Ruybup - wuyhpwinn (20M2)
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LN2-md ghubinnp wpnwugpnipyul hudwp dhwl hhwpunp nuppbpulp ghdbnh dudwbwluihg
Upiap qnpéwpwih Junnignidi b Skdkinnh Uhiah gnpébupwinid wpunwgpnipul juquubpydwi pkypnid
snpugdwl b ppduwl Jpw okpunipnul nkuwluwpup swiuup snp Enubwlh plypnid Jugunid o 3766...4184
§9/q lihblkph hunfup  (epddwh obpifwunpdwbp 1300 °C), uwyupbipt nhnkwnul F 627,6...920,5 1.2/q
okpunipinia wd 0,018...0,021 F quq: Upohip I ghdkanp hupyny nhwnbuynid F 20 P quq, 100000 vy/unuph
gEuklnnp wpununpnipyui nkuypnid qugh winnkunidp ugunid E 20000000 1£:

Unwtgpughty punbp. Jpah qnpSwpul, ghdkinn, hnidpughl jpuninipn, puhniblp, wpunwgpnipndd,
wkfulininghu:

Sunbtunipyutt JEkpwuenigdwt  wuydwiubbpnd  ghdbunh wpuwnpnipniup,  hisybu
wnpynitwpbpnipjut dnwu gnintpp, tujut ndqupnipmniuubph hwinhytg: Unipujut gquowpubph qutph
b wpwbuwynpuughtt vwuqubph wép hwigkginid Bu wpnwnpnipyut wpynitwdbnnipyut wjuquul,
niunnh wihpwdbon b thnthnjubky ghdbunh gnpswpwbbph jurwdupdwt hwdwlupgp, hhdbwydnply tnp
uljgpnibiputipny  ghdkunh  wpununpmipjutt nbqupwjunidp’  twwunwly ntbkbuny  wpunwnponipemniip
Unntgub] uywnnnubphl, oquuugnpsdt] hnpuwnpdwt wdbih tdwt Enubwlyubp:

Zwpyh  wpubkng  ghdtunh  wpuwugpnipjut pupdp ympwunwpnipmiip (wyy pynud
Junkhpunupmpniip b Fibpquinupmipyniiip) wthpudbown E hunniy nupwnpnipinit pupdit) iympulub
wuwowpubph jpubwnnmputp, dowlbk] phunipuwpbunnmpjut inp  Jbpnnubp, wpwehti hbppht’
oquiugnpdk] ghdkunh Abkntwpynipmitttph  ubthwlwt  hbwpwynpoipnibbbpt. ot wwowpukpp,
oqunugnpéstny tnp, wykjh Edwb yniptp b Juekhph mbuwljikp, imuppkp wpnunpnipniiibph puthnbikp
ghdkunh wpununpnipjut Swhubpp Ypdwnbint hwdwp [1-7]:

Cnijujuljut hwpwpbpnipnibibph yuydwitbkpnud tubpqunbuynnnipju gnpdpipugp ntnkuwljut
Ukd  lpwbwlmpmb mup, dwubwynpuybu’  ghdbinh  wpnwgpmippibnd: Uwljugi gholu (hupdtp
Uowljud skt wyy juunhpubpp, npnup ywwhwionid ku wpwg (nidnudubp:

Udth (uyt Yhpwnnipmnit £ quiund «nbpjuiwsht hnwdp» Eqpnypn: Uy fjudphtt B yunljubnid
Antwpympniuutph wnkjthjujwuit  gnpéniubnipjutt wpnyniipnid  gnjugnn  pwthntbpp, npnup
htwwppppnipnit & ukpluyuginid npybu hnwdpuyhtt Wnip: Skutiwshtt hnwdpp hwdwh dh owpp
nbkthjunintuujut wpuybmpniuubp b nibbind unynpuwljwt hnwdph hwdbdwwn: Uyt jupnn k
wnkunnghuytu wykh yuwnpwuwn (huk], pwt phwljut hnwdpp (dwuwdp ppéyws, dwipugdws b wy) [1-7]:

Skjutwbhtt hnidph hwdwihp oquugnpddwt hwoyhtt hnudpuyhtt pwquyph thnthnpunmdp ghdktunh
wpununpoipjul Jeipuwenigdwt hhdpt B UEpjuynudue wiqud wdbbwwnwewynp  wpnwuwhdwywi
bhpdwitipp, twhwgdsting ghdbunh tnp wpuwnpoipnibttp, wdbjh hwdwh Ynpdunpnoynud & ghyh
wpynitwpbpuljut puwthntubph oquuugnpénid: Skjuuninghwynid Yhpwnyny hhdtwljut wpnwunpuljut
uwppunpiu puduljut pupdp nbuthjujut dwjupgulp wjuopdu ppmipjudp pinltiu htwpwynpnipni
sh wwjhu tubpqunbuwynnnipjumi dbke Ywpniy prhyp Juwunwpk;: Uhlunygt dwdwbwly — hnwdpughi
pnjuwhiwntnipnh pununpnipjut £onnudp htwpwynpmipinit L niwhu hwutt) wyiyghuh wpyniuph, npp dh
ownp phyphpnid hudbkdwnbh E vwppuynpdwt tnp tdnipukipnh sowhwgnpsdw htwn [1-7]:

Usjuph JEpudowljdwt wpymbwpbpuut dknbwplynipniutpnud jEtnpntugynid B puthntubp,
npnbp hpkug phupjudhtutpwnghwlwt b hpwphqhulwt hwnlnipmnibttpny twjuwnpuutp o unbndnid
npuip oquwgnpdkint ghdknh hnidpuyhtt jpwntunippubph pununpnipniip wpdwnwwbu thothnjobn
hwdwn: tw htwpunpnipnit junw hwutil] mbuuhjuw pupdp wpyniuph [1-7]:

Stukinp wpununpmipniinid quebjhph Swhiubkpp owwn dbks B: Fpwbp Juqund Eu Yihultph
huptwpdtph dhush 40%n: Stdkunmh wpuwnpnipniunid oquuuugnpdnid ki whtn, hbinniy b ququyht
Junkihp: Ywhdws quqp dwnwwpupnn hwipwduyph wbuwyhg' dbkpwih wupnibwlnipniip phului
quqbtpnid Juqunid k 80...99 %, wypudwt otipunipyniup’ 34...43 UgtP, mnmpiniup® 0,72...0,85 [g/1P[8]:
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Npubtu htnnily Junbihp ghdbbnh wppymibwpbpnipmiinid oquugnpénid ki dwgnipp: Uwqniph
wnbkuwljubpp® 40, 100, 200, vwhdwind i pun tpu dwénighlnipjui: Uwuqniph dnjupuyunipiniip ywhwup k
1huh ns wykih pwt 0,15...0,2%, oph wwpnibwynipniup’ 1...2%, wjpdwb obpunipniup” 40,1...40,6 UgL/lq
[9]:

Opubtu  whin Juokhp ghlkinh  wppmbwpbpmpmind  oquwugnpsmd ki pupwsnijup,
Jhuwwtppughwup, wpyny pppwpwuptpp, gnpp wénijutpp, Ynpuh dwipnipp: Swulwh E oqgunugnpst) 20
Uq2/hg-hg ny wuljuu wpdwb otpunipjudp whun Juwnbkihp, 10...12%-hg ny pwpdp dnppujunipjudp,
10...30% gunnn uniptph wupnibwlnipjudp: Mhuy qupkihph pbupnmipniup npnoynid £ qupowpubiught
wqpliquunh nwhwyny: Znpwbwhtt yupwpwbbphtt wthpwdbsn ki wpwlt gnpdwdynn nkuwlutph Ynpu b
wlppughwn’ AM, AC, APIII, AIIT dhtgh 7% gunnn Wniptph b dhtsh 9...16 % Unfuph wwpnibwynipjudp [10]:

Supphp wkuwlh wsmkph ehptunnipyiip, 492%q¢

Ynpu 77823,6...30961,6
wéniju-wippughwn 32426...33890,4
pwpwdnifu 14853,2...2698,6
gnp wdniy, {hquhwn 16317,6...25522,8
wéniju-fhuwwtippughwn 26568,4...32426
puwjut quq 34936,4...42886 [.8/1F [8-10]:

Onp tnwbwlnd Yhuykp wpuwnpbihu obpunipjwt mbuwupup Swhiup Juqunud E dhohuip
4686...4812 .2/q (ppéuwl ohipdwuwnhdwun ' 1450°C) [11-14]:

Lwih np wjununpubuynpuny ghdbunh thnjpunpdwd hwdwp wwhwigynid tu Uks dwpuubkp, b
Zujuunwibh Zubpuwbnmpput ghdktinh wpnwugpnnbpp TNZ2-hg wwpwspughtt wenwdny hkom L
gquuynud, ntunp dhth gnpswpwih jurnigdwt dheongny wpphwljut k pununid L2-h mupwspmd ghdkunh
wpununpnipjul htwpwydnpnipjut hwpgp: Uyy tyuwunwlnd Juunwpdbp o L2-h hnudpuyghtt puquyp
htuwgnunipniubp: L2 nmwpwspnid gidkunh dhth gnpswpwh Jupnignidp hupwynponipini kb wwhu
nusty gidbunh wbnuyhtt yuwljwuh ughpp, nmupuswopewind jpugydk tnp woiwnwntntp, b ghdktunh
Uonulju pupap yuhwiewplp tyywuwnnd £ pwhwbwn tkpnppnid hpuljubwgubini:

Skuknh wpnwugpnippub Uhih qopswpwip (bl.) Gkpuemd b htnlbjw) nkbinnghwlwi quugbpp
owpnnid, hnidpuyhtt wnug, jpwninud, hwnhjuwynpnid b yuwhwywinwd, ninqudhq hnpwbwihtt Jupwpul,
ghuktnnunug, ghdktnh guhywinid b hwpkpwynpnud:

Stdkunph dphup gonpswpwinmd  hwyduplyws hnidpuwyhtt juwninmipnny, hnwdpuwyhtt  jownbnipgh
punuypmpju kg wsjuh hwpunwgdwit  «ynskph»  thpdnsdwdp wpuwnpoipmit juquultpybihu
snpuguwt b snp Enuwbwlny ppédwt hwdwp ohpunipjut mbuwupup swhup Juqunid & 3766...4184 [2/7q
ihuliiph (ppédwt okpdwuwmhfwupn 1300°C), wyuhtiptt’ pbwyynid E obipUnipjub 627,6...920,5 [.£2/7q Jud
0,018...0,021 £ quq, Yuu 0,023...0,030 &g Ynpu (wdnifu): 1 vz gkuktinnh hwoyny vhohtip putiwyynid £ 20 £ quq, 1
1 quqh wpdtpp 136 ppwd Yuqubnt nhypnid unwgynud t 2720 ppwd puwynnnipni: Swpkljwt 100000 @
ghukunh wpununpnipjut nphypnid dhuyh qugh hwpghtt puwynnnipeniup Yiuqudh 272000000 ppust

Znpuwibwght yupwpwbbpny ghdktnh dhth gnpswpwtubpnid nputu Junkijhp upkh £ oquuugnpsty
hwpunwgws wénithe: Uypdwt dudwiwl wnpwowgnny unjuhpp Yupnn b jguiynipe hwinhuwbw ghdkun
unnwbwnt hwdwnp [15-17]:

Cnijuynid wnwewplyny dhth gnpswpwbph (nisnidubph Uks dwup pinjudngnijujhtt junnigusp
niuh:

Puigh wyn, poiuwdnpnyuyhtt  nsnwlubptt twwbu  pwpdpugind B nne  wpunwugpnipjul
hntuwhnipnitip’ gubiljugws dnnnith Juwbquoph phypnud dnuutbpp swpnibwynd Bu wpunwnpuip
ponupyy:

Unnnyujiinipniipn - Yhpwungnn  Yndwwln hwdwhp L npnbn pwpdpnpul]  nkbhjulub
uwppwynpnidutpp hwdupynid ki npytiu mkuninghwljwt dngniutp, npnughg Juptkh k unbknst) gidkunh
gnpsupuibp guijuguwsd ywhwieynn wpnwnpnquljuintpjudp (100000-hg thiish 300000 w2/inwpp), husp
htownwgunid k ubpppmudubph hpuljuwbwgnidp b pupapugunid | gnpswiputh hntuwhnipjniup [15-17]:

dhpnusting qupqugnn tpypubkpnud Unpniyyuyhtt mhyh ghdkinh dhth gnpswpwuubph Jhpundwb
tywwnwlwhwpdwpnipniup’ hwpluynp £ gupql] wjt wwndwnubpp, npnup unhwynud i jupnigh)
tdlwbwnhy gnpéwpwintp: Ujuujhuny, Unnnijuyhtt mhyh dhth gnpswpwtiibpnid ghdbinh wpnwunpnipyui
Juquuytpynudp  pny] uw sk npnowlh  wwpwdwopowbbph'  ghdbunh  wwlwuh futghpp,
nwpwswopowin juwwhnyyh puqduphy tnp wohiwnwunbtntpny, qquihnpkt judugkt mpubuynpuughe
Swhaubkpp hnidpuyhtt wnpmniphtt jud yuwnpwunh wpnwunpuiph uywuennht Unnn gndknt punphhy b wy
[15-17]:
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Uly. Upbp gnpSuipubinid gkdkinnp wpunmunpnipyul wkjulnnghwluwl upibiw

Upnunpuljuwt puthnbibph ogqnwhwidwb wpwyk] nwughntw] tnuwbwlp npuip npybu wnkubwshh
hnudp oquuwgnpsbl k:

Upgnitwpbpuwut  puthnbubph  ppungph wppgnitwdbn nsnd B hwdwpynud wipwthnt
wnbjuninghuyh  wpdwwnwynpnudp:  Ubputhnt wpuwnpoipniubtpp hhduqus o nkuuninghwljub
gnpédpupwgubph ulgpniipuyhtt hnthnjunipyub, thwl ghiyny hwdwlwupgbph dpwldwt Jpu: Znudpuyht
wnipkpnh hwdwihp oquugnpédwt nhwpnid npny wpwnwnpnipniutph wpynitwpbpuljuwt pwthntubpp
gupinid b hnwdp Ujnutkph hwdwp: Znwdph tdwt oguuugnpénidp wuydwiwynpus L dudwbwlulyhg
thnynud nanbunipjut qupqugdut Juphpubpny: Znudph hwdwhp ognugnpsdwt Juplnpnipniiap Jupkih
E nhunwpll] Jp pwih wnbkuwilniihg: Unwehtp' pwihnuibph ogunuwhwidwdp httwpwynp b wwhuywbb
opgwljw Uhgujuypp, wquunky Jupbjwhnnbpp: Bpypnpyp” wpynibwpbpufwb puhnbubpny Jh pwpp
Jtpudowlnn ninpunitp wywhnyynid ko hnwdpny® pun npnud, hhdbwlwunud wyn hnudpp owwn pupdpnpuy b
b wpuugpdbnt phpwugpnid Gupwplyl] £ wbubninghwijut dywldwt (hoptkgdwl, ppsdwt b wyjb):
Eppnpyp hnudph hwdwhp oguuugnpédwt phypnid yuwljwunud Eu wpunwunpuiph dhwynph Jpu swpudws
nkuwluwpwp juyhwnw) Swhukpp, b btdugnd k pputg thnjuhwwnnigdbihnipjut dudljbnp, yujuunid tu
twl hhpdtwlwt wpnugpnipjut wjudw swjuubpp, npnup juwdws tu puthnuubph ywhbunwynpdwi b
npuig hwdwp wwhbunbbph, shtwpwpnipyut b owhwgnpédwt hbwn, wwwumd G okpunipjub b
EEyuputubpghugh dwhuubkpp, pwthnuubph nkjuininghuljut yuunpuunuwsnipjut hwydhtt wdbjwund £
uwppwynpnidubph wpugpnyujubnipiniup:

Pwithnuttph oquuwhwidwdp htwpwinp Lt wwhwywbl] oppwljw  dhowduypp b wquunby
Jupbjwhnntpp, gqulwukgul] obpunipjut b fEjnpututpghuyh dwhubkpp: Guthnuubph nkjuuninghuljut
wuwnpuunjusnipjui hwyyhtt wdbkjwind £ uuppuynpnidubkph wpnunpnnpujuinieiniup:
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A.M. Cadapsan, T.A. Maiitan, T.M. Capkucsin
OPUEHTHUPOBOYHBI SKOHOMHUYECKHUN Y®PEKT IPU ITIPOU3BOJACTBE LIEMEHTA HA
MUHU-3ABOJIE B HAITOPHO-KAPABAXCKOM PECIIYBJIMKE

[ npouzeoocmea yemenma 6 Hacopno-Kapabaxcxoii Pecnybnuxe eOuHCMEEHHO GO3MOJICHBIM BAPUAHMOM
A6NAEMCA  CIPOUMENbCNBO COBPEMEHHO20 YEeMEHMHO020 MuHu-3a600a. Ilpu opeanuzayuu npou3eoocmea HA MuHU-
YeMEeHmMHOM 3a800e N0 pPACCHUMANHOU CbIPbLEBOU cMecU YOeIbHbIL PACX00 Menia HA CYWKY U 00dicue Cyxum cnocooom
cocmasnsiem 3766...4184 «llxc/ke Ona knumxepa (memnepamypa obacuea 1300°C), m.e. sxomomus cocmaénsem
627,6...920,5 wlic/xe menaa unu 0,018...0,021 m® 2aza. B cpeonem na 1 m yemenma sxonomumcsa 20 m° 2aza, npu
npoussodcmee yemenma 100000 m/z sxonomus 2aza cocmasum 20000000 »°,

Knrouegvie cnosa: munu-3a600, yemenn, colpbesds cMecb, Omxoobl, RPOU3600CME0, MEXHOIOUSL.

A.M. Safaryan, T.A. Paytyan, T.M. Sargsyan
INDICATIVE ECONOMIC EFFECT IN THE MANUFACTURE OF CEMENT
AT THE MINIPLANT IN NAGORNO-KARABAKH REPUBLIC

For the production of cement in Nagorno-Karabakh Republic, the only option is the construction of a modern
cement miniplant. Organizing the production at a mini cement plant for the calculated raw meal, the specific heat
consumption for drying and roasting by dry method is at the level of 3766...4184 kJ / kg of clinker (roasting temperature is
1300°C), i.e. saving is 627,6...920,5 kJ / kg of heat or 0,018...0,021 m?® of gas. On average, 20 m® of gas is saved per 1 ton
of cement, while the production of cement is 100000 t / y, the saving of gas will be 20000000 m®.

Keywords: miniplant, cement, raw mix, waste, production, technology.

Uwdwpjuh Updpniiih Uwpnhpnuh - w.q.q., ypndtunp (KT2U2)

Ouyuyut Swplhl Upnunnp - wuhunbin (K&2U.2)
Uwpquyui Fudwpw Ukpnidwh - w.q.e., wmuhunkun (KT2U2)
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<.U. whiwpywt, U.9. Uwpdnju

Juuuusu3dht utLsSrnuvueMrnhku Ogsuanrodn1 PhLhUuMh
hu1uusL3uukh 961UNrdsUSULUL Asdudnrnhy

Unpljunnpyly F dunlwbguyhl Enpnabbpnid oqunugnpdyng np Junnigywdph phypupnh puunuukiyul:
Fhjpupph uklywp hugubpuwywpulh hudwp oqunugnpdyky 3 uknuil, npnip ppkig nhquyiing nwpplpynid ki
unwinupu phjhupnh uknuabbphg: Fhjpupgh ukpuiah pugubpugupwlh vughliakph hnpnupkl ogunugnpsily
F pwpdpnpuly dnbmppn wywlp, pul dwhnigh hnjoupkt’ Jhnohl Swshwiynip, nph wupulne wpnwphl
vwkplnyphl puynid F 1,5 ud hwuwnnipyudp i niap dwhninhl hunlupdbp hunnlnipinia:

Unwhgpughll punkp. phypupn, plunkphbp, uknub, dwhniy, pruguukiyu:

Zuyuunwinid jut phihwupgh own wlnudputp, npntn dupphly gunud Eu hpkug dudwiuljn wg-
Jugubnu: Gunwpyby b phihwpnh wnudpubph gnpéniubnipyut b nphquyith nuunidtwuhpnipniy, nph
wpyniupnid Unpbjwynpyty L unp dhowduyn [1,2]:

FPhihupph hunuukiyulp dbwynpyt) b ndwn ndny:

Uhgwwjpp punugws t 3 gninnig hwiqunh gnunh, uyuuwpyuwi gnnp b pwnwhpuwupul
(uy.1): Zmuqunh gnuint Yhg wuwwnp b dhowjuyph dh puth wwwnbph hwdwp oquuugnpdyty £ Unpupw-
gnij tpwitigh ubkpl (RAL 060 50 10), hul djntu wuwnbphtt oguuugnpsyty E wpmniuk duwljuinipu niukgng
wwutnwn: Zwbqunh gninnt hwdwp oguuiugnpdyty k 6 puqung, npnup niukt nght punpng ny unynpuljuin
Junnigqusp: Puqungubph hwdwp oquuugnpsyt) Lt thwithni wynidhljubp, npnip yundus tu Unig
Jupuhp Eputg niikgnn Yunpnd, nph ounphhy dhowduypp wdbih wlnpy L gununud: Puqungubpp
wuunpuunyjws L hwjnhg b niukt jwquiuljugny tpuig: Uywuwpldwi gninnt hwdwp oquw-
gnpdyky b 4 puptth wpenn b pupth ubnui:

Fhihwpnp uklywlh punwhpugwpalh hwdwp oguwgnpdyty k3 phipwpyh ubnuib, npntp hptg
nhquyuny nwppbpynid Eu uvnwbinupwn phihwupnh ubnuubkphg:

Uju ubnutp twpwgstihu ntuntdbwuhpyl) b dwdwbwlwlhg phihwpnh ubknutubp, npnbp pw-
Jujwmbtwswmth puwbupdtp Eu: Nunidbwuhpnipniiubphg hbnn punpdty b wwppbpuy, npp dudw-
twlulhg k, b ny wynpwt putl. pu Gl wywlitywwn phihwupgh ubquib b, nph ghquytkpp tnk & 9pkg
‘Unphdp: Unynpwpwp phithwpgh ubnutbph pwguguonp hwdupynid £ uwjupupbpny, wjunithbnb
wjt yuwnynd E dwhnigny, nptt nith ppkt punpny jpwdnunmpni: Lwhuwgdws phihwupnh ubknuuh
Nnwnuwhpuwywpulh hwdwp vahabph hojowpkl’ oquugnpsyky E pupdpnpuly dntinghn wuywljh, hul
dwhninh thnjuupkt oquiugnpdyty b Jhunnhly Swsjuiynipp, nptt wmywlnt wpunwpht dwljkpbnypht
puynud k£ 1,5 z¢/ hwunnipjudp b nith tnyb hwnlnipmnibup, hy np dwhnigp: bull phihwpnh ubnuth
fwnunuownht jutws tputg tnuynt hwdwp ogunugnpéyty ku jnruwunhnpuyhtt judwbp:

Phihwpnh ubnutt nith pupny jupnmiguésp: Uyt whwp E (hth juynil, np phdwbw qunuljutph
hwpJwsubtpht b gEdnpdughwibph: twownh dwljtiptup whwp k£ {htth hwpe, np qunulp ginpydh wnwig
hunspunnuntitiph: Ujt pupdp Lonnipjudp hwjupynid E vwjupuptpny, wyt ybwp k 1huh upsp b £4niu
npytuqh 290 gpudwing qunuyh Juypkopp ubnuuh Jpw 1,5 « pupdpnipiniihg htwnpbp spnnuh:
Uwljtiptup hwjupkinig hinn wju swsynid kt dwhnigny, nptt muh hp hwnntly hwunnipnibp, janne-
pintup U jpwynunipiniup: Fhihwpnh ubnuuh jupbnp dwubphg Bu Ynnbkpp, puth np npubp Eupuply-
ynud Lu qupuyh puquuyh hwpdwsutpht, ntunh nputp yuunpwunynid tu Ynown b pupdpnpuly
thwjinhg: Lwtth np Ynnbpp hwynbpp dedwdwyu B, nputg wdpnipjut hwdwp oqunugnpénid ki hw-
wnntl] pupdpnpul] unuptd:

Unnbph wdnip wdpugdnd B vwjuwpwupbpht: YUnnbph nknhup whup k 1huh paduljutuswt w-
nwdquljui: Yuplnp k, np phnpup mbnungpgh wihpudbon wuljjut vuly b ubnuuh duybplnyphg
npnpwljh pwpdpnipjutt ypu: Gphk nkwnhth npwlp, pwpdpnipnibp, phpnipmiip b Al niuktwt
npnowljh phpnipniuubp, wyw nu pwpinnd | qupuljh hinwnwpd hinwgsh ninnnipjnip:
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Pninp wbkuwlh phihwppubph qunuljubpp hhdtwjuinud yunpuundus Eu phunidnpdunkhp-
nuyht Wyniphg (14.2), npbt wpnwunpnud k phjghwuljut puybpnipmiup’ «Aramith» dhpdugh widut nwul:
Phjghuljwb puljtpnipmitp puquhgu wyugnighky b, np wyn Wyniphg yunpuundus quyuyp 400000
hwpjwshg htwnn Jupkjh E ogqunugnpsdty: Gppbdt phihwupnh qunuljubpp yunpuwuwnynd &b bwb kg thnh
wwnwdikphg: Uh thnh wnwdibphg fupbh B ygunpuunt) 4.5 qunuly: Fhihwupnh qunuljubph niiku
wnwppbp npudwgstp, npniup Jupiws bu phihwpnh fpunh mbuwyhg (uy.3) (3, 4]:

Epihwpnh ubnuitth wwpwdpp whwnp k{huh phihwpnh uknuithg dks b gmuwpws phihwpgh ew-
nudnnh Epupnipniup: Uju Juintubpp  sywhywibne phypnid wju juintubpp wyw quguljh
ninnuhuwjug hwpdustip hwpdwp sh (hth, jud b wyy ghwypnud whwnp b oquuugnpst) Jupdbgus
phihwpnh Jupdbgqus pownwdanntp: Ubnuuh jpipwputynip Ynndhg wbwnp b nibkbwblp wqun
nwpusnipmt jupjws phihwpph pwnwdnnh bpupnipniihg: Ukywlh ebpdwunh&wbp whnp &
1huh Unnnunpuyku 18...20°C, np ppunuynt papugpnid withwpdwpnipnibubp swpwewbwb: Fhihwpnh
ubkyulnd hwnntl npwnpmpinit b qupdunid junnigusphl, puth np phihwupnh ubnuip own
dwup Lk b wyn wdpnne Swupnipmitt puljund £ hwwnwlhh dpu: Zbnmbwpwp wybh hwpdwp b
oqurugnpsdt) gnpquyhtt Swsynyp, thuwynhg hwnwl jud b wdnip withwy gputhn: Zunwlht sk
oquiugnpdyty wwhyubp, pubh np phihwpnh gunuyp pwn dwup b b hwnwlhte pufutng jupng
ynunpk) uwihp:

Ul 1. Fpppupnh hnunuukipul

Phihwpnh hmwnuupwhh hwdwp ognugnpsyl) b dbnunujut swljnnjkt jupunyh wnwuwnwn-
utip, pwtih np wyn mhywh wpwunwnubpb nitkh vh pupp wnwybnipniuubp.

¢ pupdn nkputininghwtph wju dbnwnulwb guiguynp wnwuwnwn hp onnonnugnn swljnnku
Juunuljutpny vhowjuypnid dbwynpnid k pug hwpe dwljtplngpe,

e uyjt hwipdwp dhong k onwithnjuntpjui b wy vwppwynpnidubph ogunugnpddws hwdwp, nph dke
dntnd £ bl hwjuwhpgbhughtt hwdwljupgp,

¢ Uhowuynnid wnljw pnjnp vwppuynpmidubpp nbknunpynid b wnwuwnwnh ubpund,

o wnwuwwnp hwjupynid k own wpwg b hkow,
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e glintkghl k, wunip, ny wyuipwtt puttl), wduwig k unyuhuly hppkhh dudwbul:
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UG.2. SEampnjdugnkhpnuyhl
tymiphg phiwpnf gl Uly. 3. Fhjpwipnh qhnulakph npunluigsbpp

Zuwwnuwhh hwdwp punpdly b dnig jubws Epubg niukgnn qnpg: fhihwpnh ubiyuynud sju pliw-
jul nruwnpnipntl, hulj wphtunwlwt (pruwdnpnipjut hwdwp oguuugnpdyty b gipkjuyghtt b hw-
ngttughtt judubip:

Spwlwunyeiniu
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27.06.2018.
A.C. Yaxausin, A.I'. MapMmosin

XYIO0XXECTBEHHOE O®OPMJIEHUE BUJIbSPJJHOM KOMHATBI
B PA3BBJIEKATEJIBHBIX HEHTPAX

Cmodenuposana Ho8as OUNbAPOHAA KOMHAMA ONsl PA36IEKAMENbHbIX YeHMPOos. Jisi OulbAPOHbIX USPOBbIX
RAOWAOOK UCNOTb308AHbL 3 CMOAA, KOMOpble OMAUYAIOMCA OMm CMAHOAPMHBIX OUTLAPOHBIX CMOA08. Buecmo
RAUMOK OJiA OUNBAPOHBIX CTON08 UCNOL3YEeMC A BbICOKOKAYeCMEEHHOe MOHOIUTNHOE CINEKI0, d 6MeCHIO pacmeopa -
wosHoe pe3uHogoe NoKpvimue moawyuHol 1,5 cm Ha eHewiHell NOBEPXHOCMU CMeKId, uMelouee IKEUBATEHM
mKanetl.

Knioueguie cnosa: ounvapo, unmepvep, cmoi, 00podicKa, uzpoeas KOMHamd.

H.S. Chakhalyan, A.G. Marmoyan

ARTISTIC DESIGN OF THE BILLIARD ROOM IN ENTERTAINMENT
CENTERS

A new billiard room has been modelled for entertainment centers. 3 tables are used for billiard
room playgrounds that differ from the standard billiard tables. Instead of tiles for billiard tables, a high-
quality monolithic glass is used, and instead of mortar, a seam rubber coating, which is 1.5 cm thick, on
the exterior surface of the glass and has the equivalent of a walkway.

Keywords: billiard, interior, table, walkway, playroom.

Qupuwpywt Cwywuwmw UGpwh - n. g. p., gogkun, 2002 QU
Uwpdnjuu Uutw Ywghyh - ywuwjuny, 2002 QU
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<.3. Cwjpwybinju

<huLusSuuyh Uhtd4dLNR3L SEUULUP GPNRLSHh YU YUNNRSYUD SUrPEN

ucrhuLtrh SPMU3PL NTNPUMULEL PLUUGLD TELLENP HhLUUDhY

PLNREUSNENP NRUNRULUUPMNRULC APLUMU3U UL @NraurunhuLerp
tlutuund

Yhwnuplynud Fodpbingl gpniiinughl wuydwhbkpnid quin/nng wpgughl A1-451-KI1T I 129 ukppwbbph
oklpkph ubihwlwl nunwinidikph wpwidbwhunlnipniabbph nrumdbwuppdwi pbnhpp: Munidiwuppfus
oklpkph & Apltunnwlbp  qpoibwnbkph  Ypw  Upfpnubjudiph  qpubgnidikphg  GQunupyly; Foougblnpughl
YEpynidnipnib: Zudlunnyly ko boywé Eplnt unupplp whwyuyhl ukphubbpny finpnpungubky pEipkph hhuinulub
thwuwnnmgh  phhwdplulwli  phnypugpbpp o pugwhuyndly kb ppubg  [nbuwpnilnpy  niénidabpny
wuydwhunnpyué phiwdhl wnwbdiwhunnnipnibakpp:

Unwugpuyhti pwnbp. inpnpuiyubly skipkp, phhwdhlulwb wnubdiwhunnnipmnibilp, nuunmwbnidabph
wuppkpnipintl, nwnwintdibph Jupdwl nqupppdulul pEpkdking, uybnpughl JEpnidnipinis, dnipykh
uwkljpinp:

Zuyuunwinid - ptuyuydwt  hnpdwpynudutpng 3.4 hwpwih  Jungnpuwywil)  pkuptph
nwnwinidutph thnpdbwjut ntumdtwuhpdwdp qpanyt) £ 9. Yupuybtnyuip [1]: Pnpdwupnudubpp
Juunwupyl) ko dhypnubjudubph wqpbgnipiut b gquypbgdwt tnuwlutpny: Chuptpp jurnigqus ku
nywdwpiwunt b puqunk gpnitnibph Jpu: Unydwpwntt gpniunttph Jpu juenigus 3 hwpljuth
funonpuwwuby obupkph hwdwp uwnwgdty E 8,7 Zg (0,115 ) ubthwlwb wwwnwinidubph
hwdwuwlwinipiniy, hul) 4 huplwih skupbph hwdwp' 6,4 2ghwdwwljuinipni (0,156 7): Puqunk
gpniuntbph nhypmd 4 hwupluih okuph hwdwp unwgyly k6,0 Zg (0,167 ¢) [1]: Cughwunip wndwdp
thnpdwpyus mwppbp Ynbunpnijnhy hwdwlupgh pyny 50 okupkph hwdwp uvnwgyl] B npuig
ubthwluwl nmunwinudubph hwdwhwwinipnibtbpp: £.9. Ywpuwybnyuih Ynndhg wowewplynid k£
oklipkiph ukthwlul nunwbnudbpp npnoky hknbyuy putwdling

| T, =k % , )
npunkn H-p okuph pwpdpnipmnit k, b-u tpw thnpp swihp hwwnwlwugsnud, hull k-u gnpswlhg L, npp
JuwpJws E okuph Ynuuwnpnighwjhg b hhdtwwnwlh gpnitnh mbuwlhg: Unwugué tu k qnpswuligh
wpdbputipp: Ophtiwly, unonpuywly okuptpnh hwdwp Ynydwhiwunt gpniintph phwypnid k-h wpdtpp
Jwuquk £ 0,04 [1]:

Zuywunubinud wdkithg swn nwpusnid guus’ A1-451 KIT ubphugh ungnpuguibity 9, hisybu twl
5 hupljuh pkuptipp hhwtwh phiwgw 1988p. Uyhwnnwlh Epjpuwowndhi, ny Uvh Juwudwsdp sunwuguin b
hhuw b owhwgnpdynud ki Fnudphnud b dwbwdnpnid [2,3]: ‘Lokup, np A1-451 KIT ubkphuyh skupkpp
hwunwljugdnid niukt pwpwlniuh (YEnmuyght) jud ninnuulyjnit (ulkljghnt) wkup:

Bpljpwpwpdhg htinn Yplhht hopdwpynudubp Eu hpujuugyt) bwl muppbp mhyuyght ukphuygh
okupkph Ypw, b uwnwgué wpyniupubph dbEdmipjnitubpp  jungnpuwwil; okuptph  hwdwp
hhdtwwind sk thnjudbp: vnonpuwwky otuptpp 1988p. Uyhunwlh Epjpuownpdht ghlwluyl) G,
pwih np  ppkug Ynbunpnijnhy b hwnwlugqdughtt  nismdubph  ounphhy nitkt  pupén
ubjudwljuniunipni: Fugh npuithg, ppuig ubkthwlwt nunwtdut yuppbpnipmpibttpn guniynud u
gpnitnlibph ghpuljonnn wwppbpnipmittiph wpdbpubph vwhdwbtbphg nnipu (Ynudphnud” 0,5...0,6 7))
[3]: Bphpwownpdhg htwnn wydws wnhwyuwjhtt ukphuwyh skupbph Jupnignidp poyjunpytg swpnibwlly,
npnighg Junnigh) bt Gplwunud, pug npnud, hhdtwlwinid nputg fEnwght muppkpuyny:

‘Lyyuwnuly E npdtp GhUP-h Ynnuhg dowljdws ghipqquynit ubjudhl mghsutph b gpuignn uwpph
Jhpupnipjudp  dhypnubjudubph wqpbgnipjudp hpujutugduws phuwuydwut  thnpdwpynidubph
wpyniupubph hhdwt Jypw ntunidwuhpl)] dhlitingt mbuwlh gpniinubph dpuw juenigdus mwppkp
huwnwlwugsuwjhtt (nisnidukip niubgnn wmhwywyhtt A1-451 KIT b 129 ubphwubtph pynyd bEpynt ptwltih 9
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hwplwh junonpuywiily okuptph nhttwdhjuljut Jupph wnwbdiwhwwnynipmniutbpp, vnwbw jputg
hhdtuwt hwuwnwgh phtwdhjulwb punipugpbpp, hinwqnnk] pun §ntunpnijnhy nwuppbph wqun
nunuinidubph wdyhnnigubph ququptwlbnwhtt wpdbputph pwounudp, puguwhuwjnty okuph b
gpniunh hwdwwntn wpluwnwiph wrwbdtwhwwnlnipniuubpp:

®npdwnplywsd skuptnp, npnup Uowljyws b 7 pujwng ukjudhlnipju gninnt hwdwp, gunignid L
Uwjuphw-Ukpuunhw Jqupsuljui oppwith £1 punudwunid b jupnigqus ki 1984 pyuljuitht puqunk
gpniunubph ypu: Ckuptnh dhol hipunnpnipniup juqunid £ 60 £ Nel otupp guninid | Fupupwmiyui
39 hwughnu (). 1w), wyh whuyuyghtt A1-451 KIT ubphuygh okp B pnn qunh gubbjibpm] wpnwugpdws
«Bplwtih Shwphtmjuts Yndphtiwnnid»:

Chupp hwnwlwugsnid mupnulnib-dbwydnp wnbup niubgnn 37,4x14,2 « swthtpny (ul.2w),
ulniquyhtt b JEipgbntyu 9 hwpltpny, hyybu bwb dknuwhwpyny, 29,2 « pupdpnipjudp Junnyg k.
hwplh pwpdpnipmitp juqunud £ 3 # Chupp bpynt dntnpwih b, hwdwswth b Gplnte uklghwikpp
pwdwiinn wnwugph tjundwdp. Eplnt ukjghwttpt § Eqpuyht

Chlpp unonpuyuil) Ynbunpnijunpy hwdwlwpgh £ Ypnn bpjuppbnnit wwnh wuik)ikpny:
Zhuplpp dwgudbiwght ki hujwpnidh kpjupphnnihg: Uynminh wwnkpp kpljupphnnthg kb: Shuph
wpwphtt yuwwnh ywubkjubph hwunnipmniup 300 #/ t, npnup Epkuwyuwndus Eu nunidt vwhjubpny:
Ubkpphtt wunbpp' kpuppbnntt §inpubgpunp ubwdby wwibjubp ku: Owsyh uwwybpp msdus ka
Epjupptunut Ynpuigpwynp wuukjubph Jhpwndwdp, wnwug npuig dhol vhwdny tpuppknnuh
wnlunipju: Uunhdutwjuuguljp punugus b hwdupngh bpluppbnnut wwppbphg: Ukppht
dhotunpuuyhtt yuwntpt hpwjuwtugdws b vbwdty pwpuwdwpbnnut pnljutph swpduspny: Swuhpp
huwpp b Juquulitpydws ubppht gpwhbnugdwdp, wuwndws bt thwppngupbppuyghtt opudklniuhy
dwsnypny, wnlju k pug dknuwhwpl:

el £ 1 U2 uy) Nel
| =l 2kliph lip)
i — N2 pkliph
G L ukgughl
il 1 f hwplyh
]] ufubdunnply
—u— = hunnulju-
I . i n | qa‘bpll
w) -_F‘#_;J a0 | e 2200,
..!_M.ZEE.I... —e : ! :
S = .- _
1 == P —— =5 P = =5 P —
=
- o o i o
= g e B
g | | |
5 ‘ | |
P) iz_) 5700 4200 5700 5700 4200 5700 5700 4200 5700
Y 46800
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Ne2 pklipp quulfmid t Utnpwithyh 138 hwugknid (0. 1p), wyb nhwuwyht 129 ubkphuwygh obtp E Ypnn
wuwh yuikjubpny: Chupp hwnwljugdnid ninnutlynit mbup niubgnn 47,2x12,7 « swthbpny (uly.2p),
ulninuyht b yEipgbntyu 9 hupltpny, 28,2 « pupdpnipjudp Junnyg b huplh pupdpnipmiip juqunid
k3 « Thupp tpkp Unitnpwih E, pnnp dninplpp dhliingi hwnwlugsuwghtt (nisnidubipny pwppuyhte
uklghwbp G

Chlpp unonpuyuittk] Yntunpnijnh] hudwlupgh b juyiwlw Ypny Epfuppbnnit guinh
ik ipny: Zhdplpp duwuykiughl b hwduwpnyh puppknnithg: Vyninh wuinkpp ipjuppkunnihg
El: Chuph wpuwphtt ywunh wwikjubph hwunmpmniup 300 4/ &, npnup Ephuwyungus b inidk
uwhutipny: Owdlh uwbpp (nsdws Lu ipuppbnntt inpuigpuynp yguik ukph Yhpundwdp, wnutg
upwlg vholi dhwdniy Epfuppbunih welunipjut: Uunhdutwjuinuljp punjugus & hwjupnyh
Epjuppbnnut muppbphg: Lipphtt theunpudughtt uwnbpt ppujubugyus b ubwdby pupudwplnnub
pinjutnh owpquwédpny: Swuhpp hwpp b'juqduibpyus ubkppht gpwhbrwugdwdp, wuwnduws L
thwppngupbppuyh spudklniuhy Swsynypny. wyu okupp dtintwhwnl snith:

FPuuyuydwt thnpdwupljuw tnubwlny npnoyty Eu oktptph b tpwbg hhdttmwnwlh gpnitntittph
nhtwdhly punipwgpbpp: Quihnidubpp juunwpdl; b Epkp punmithsttphg punjugus swpdwlub
ubjudwljwyuh Uhongn] CM-3 ubjuuhly wdhsiitip (h[lll‘nl hnphgnuwlwi (H) — N-S, E-W 1 kY nipnudhg
paununpps (V) - Z), 8 Untwnpny gpuignn vwpp (ngkp) wpunwugpdus GhUP-h nndhg, hwgkgus wijup
guiigny, nptt wywhnynid £ jugp tnnippniph htn: Oquiugnpstyny hunnmly dowldws spughp wyy
uwppny hbwpwynpnipmni b pudbnuynid wngutg ghnb] gpuiugnidubpp, npnup gnigunpynid Eu
unnippniph Unthnnph Jpu: pugdutt hwdwhwlwinipiniip dkl quypljuind 200 tdn E [4]:

Yunnigqwsph b hhdwnwyh gpmiinntbph nhtwdhy phmpwgptph numdbwuhpnpyub hwdwp
okupbnh nipwpwignip dninph wdkt hwpybpnud, hyybu bwb npuighg nnipu, spowlju wpwspnid
hhdtwwnwlh qgpmbuwnubtph Jpu  juwnwpdl; b gopshpuyhtt ghuwpyndutp, swihnwdubp
dhypnubjudubph gqpuugnidubp: Qnpshpuyhtt  qpuugmidubphg uvnwgywué wndjujutph hpdwb Jpu
Juunwupyl) b uybunpught dbpndnipnit b junnigdty b dnipykh vybklupubpp (pyny 162 hww) b
wpyniupnid npnoyb Eu muwnwbdw gipuljonnn quppbpnipmibtbpn (0.3 b uly.4):

X Y
9000 7000

8000
6000

7000

5000
6000

5000 4000

4000 3000

3000
2000

2000
1000

\
2 ":_ N =)
Ero : = 0
'_55 1.5 1.75 2 2.25 2.5 2.75 3 = 15 1.75 2 2.25 2.5 2.75 3
.g' ZwSwiwljwinipnii (Zg) -g ZwSwhwljuwinipnti (Zg)
S —1huhupy 2-pn huiply —— 1-huhupy 2-py huply
— 3-pp hwpy —4-pp hupy —3-pn hwpy — 4-pn hwpy
— 5-pphwpy —6-pp hupy —5-p hwpy —6-pp hwpy
7-p hwply 8-ny hwiply 7-pn hwipy 8-nn) hwipy
9-pn hwiply Atnuwhwply 9-pn hwiply Anuwhwply

U.3. Nel pliiph popnp huplkph X I Y punuigphsbhlph $npykh vwyblnphbph hudbdunnnipimniip
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5000 5000

4500 4500

4000 4000

3500 3500

3000 3000

2500 ’\ 2500

2000 /' ‘ 2000

1500 \ \/ 1500 i\

1000 ] /\ j “ v 1000 /W‘ /l\\ )

, \L (

g 17 18 19 2 21 22 23 24 25 26 27 g 13 14 15 16 17 1.8 1.9 2 21 22 23

—% ZwEwiwljuinipnii (Zg) .-% Zwlwmljuimpinit (£g)

g — 1-htuhuipy 2-pn hwiply —— 3-pn hwiply g — L-huhupy 2-pn hwiply —— 3-py huply

— 4-py hwply —— 5-py hwply ———6-pny hwpy —4-py hwply ——5-py hwply = 6-py hwpy

7-pn hwiply 8-nn) hwiply 9-pn hwiply 7-pn hwiply 8-nn hwpl 9-pn} hwiply
wnwlihp nwhp

Ul.4. Ne2 pliiph popnp huplykph X o Y punuigphsibph $nyykh uwyblnpabph hwdbdunnnipmniip
Unniuwml
Mumdimuppyus pklipkph b gpubg Apdhunnwp qpoilnbkpp thwainwugh
phlwdplwlwb phnipuignkpp
X Y z

{Lnqup. Pwdwiju. {Lnqup. Pwduifu. ,
m . M . m .
W Ctpt] 29 " Pypr| 2g) MY
Nel oklup

Qpnitun| 8,254 0,121 0,046 | 8,303 0,12 0,049 | 8,303 0,12 0,045
IUnunp| 2,242 0,446 | 0,144 | 2,325 0,433 | 0,151 | 8,279 0,121 0,03
ITuniunp| 2,20 0,453 | 0,096 | 2,332 | 0,432 | 0,084 | 8,268 | 0,121 0,23
Ne2 okup
Qpnitn| 8,253 0,121 0,01 | 8,253 0,121 0,01 | 8,253 0,121 0,011
Idnunp| 2,165 0,462 | 0,068 | 1,639 0,61 0,101 | 1,639 0,10 0,03
ITuniwnp| 2,132 0,47 0,093 | 1,642 | 0,611 | 0,125 | 2,105 | 0,475 | 0,096
Iuniwnp 2,108 | 0,475 | 0,093 | 1,658 | 0,599 0,11 | 1,804 | 0,565 | 0,087

Pwguru.
9

Lnqunp.

3
brp nkypk.

Munudbwuhpyws  Gpynt  oLuph hwdwp uvnwgws thnpdwpwpulub wpdbpubph
hwdbdwinnipinithg hbntind £, np gpuig ubthwjwt nunwinudubph guppipmipniuibpp buybu
nuppbpynud &u gpmintbph gbpuljopnn wwuppbpnipnititphg wkjh pub 1,5 whqud: ZEnbwpwp,
2280 11-2.02-2006 Utjudwluynit  shtwpwpnipmpnit.  Lwjuwgsdwl unpdbp 7.1.8-h wuydwp
pujupupyuws k [5]:

Zudwduygt inplwinhyughtt hwunwpnpbph junonpuwwil] b vhwdny) kpjuppknnib skupkph
hundwp [2] hnphqniwljwi nunwinidibph wewght A Tt wywppbpnipjui hwyduplught dksnipmniip

T; = 0,045n, (2)
Nel pkliph hundwp Jwqunid E0,045x10 = 0,45 (2/), huly Ne2 sktiph hudwp 0,045%9 = 0,405 (1)):

Onpdtmjuinpt hwunwnduws Jbpp wpyws hwunbpp Jupnn b whnwbh hul) ghunnwui b
gnpduwljut  punyph dh owpp fuunhpubkp (nskihu  [6-8]: Upklp, np  Yhpwndws dbpnnh
wnwykmpniibkpl ki wwpgnipyntap, wpynbwybnngeniip, dwnskhnipnip b wouuwnwbph gusp
guuyghtt wpdbpp [7]: Thuptph b ppwig hhltwwnwltph gpnitntiph hhdtwlwt wnnth twunwugh
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nhtwdhjulwt  phmpwugpbpp’  okbpkph  ukhwlwi  wwwnwimdbbph  wwppbpmpmutkph
nunwintdikph dwpdwl nquphpdulw giypkdkinh wpdbpbtpp pun X, Y, Z punwungphsibph, jupnn

Eu oqumugnpdyty dbp Ynnuhg nuundbwuhpywé otupbph wnbnbiuwpbpptp ounphbnt  hwdwp
(guuwnpinhqughw):
10
X Z 10 Y ' 10 X 10 Y -
|
’ // ? P 9 9 B
8 | 3 —
AN 8 1| 8 / I
7 | |
/ / I / 1l / \ 1]
Y ‘ g / g
> / 5 5 5
/
4 / 4 4 y 4 /
3 3 3 / 3 /
2 2 / 2 2 f)
1 1 1 1
0 5000 10000 0 5000 10000 0 2500 5000 0 2500 5000
w) P)

U.5. w) Nel pEkliph I p) N2 pkliph wquin anuanuZImL[le:p]J wzflglﬁmnlqiszﬁ gmgwpbwgbmw]ﬁb wpdkphkph
puspnlwl Fuynipbkp pun huplkph (1 1-pb dnunp, IT' 2-py dnunp, 11 3-py dninp)
Bqpuljugnipinii
Puwyuydwt thnpdwupynudubph dhongny nwunidowuppydl) b hhdbwwnwlh dhliungt wmbuwlh
gpntunh ypw junnigyus A1-451 KIT b 129 ubphwttph Gplhnt puwlth 9 hwpljuih junonpuuquiily
okiptinh nhtwdhjuljut Jupph wrwdbwhwwnlnipniuubpp:
Nuunidbwuhpgws Nel okuph unwgdws wnfjujubph Epndnipniup gnyg L wnwhu, np okupp
ubthwluwb  wnwnwindubph  wuppbpnipmmibtiph  dbdSnipmitubpp hwdwuwp  Bu jhtnd
unpUwwnhyuyhtt wpdtphtt (punn (2) hwjwuwpdwi), hul Y-h npnipjudp  Unnwynpuybu
hwjwuwp stshtt wwppbpnipyudp:
Ukjudwdunubg gnunptbipmd twpowgdybnt b Juenigybnt hwdwp Nel okuph whwyuyht ubiphuwjh
twpiughdtt nmith pwdwpup Yntunpnijunhy b hwnwluwgdwihtt nsnidubp: Nunh 1988p.
Uyhwnwljh Eppuowupdhg htnn poyjunpytg wju wnhuyh okuptph junnignidp Zujwunwinid, b wyy
nhuh oskpkp’ hpkg nuppkpuljuyht (nesmdibpny, hhdbwwind Jhnwghl, wdd junnglus ko
Bplwt punupnid:
Munudbwuhpyws Ne2 obuph unwgdws wnfjujubph dtpnidnipiniip gnyg bt wwihu, np okuph
ubthwluwb munwiundubph yquppbpnipnibttph dednipmiuaubpp dnwn 15%-nd wyk) o unwugynid
unpdwwnhyuyhtt mipdtphg (pun (2) hwjwuwpdwiy), hulj Y-h ninnnipjudp dnnnwynpuybu 50%-ny £
wyt] unwugynud, hugp Jyuynwd k obiph swthwquig ghnit (hubkne dwuht junpnpuwuit) okupkph
hwdbdwwn:
Ne2 ohuiph Lpluyiwljutt ywuwwnbpnid wnlw ks pugduspubnh ywwwndwnny wn nignnipjudp
unwgynid ki wydbh dES ubhwluwt wnwnwindubph  wuppbpnipmniiubp, pwb juyiwulut
nunnipjudp: Ujn puguspubpp junonpuwwiby okuph hwdwp dbs tu b pnyugunmd B Ypnn
wwwubkpny hwdwlwpgh okuph Ynownipiniup, hsywbu twb juybtwjut yunbpmd widhowwybu
hwugnygubph dUnn  wniw pwugduédpubpp, npntp poyuginid o wuwwh wubbjubph
thnpujuyulgnidp: 1988 pyuljuih Uyhwnwlh Epjpuowpdhg hbwnn Jepubwydt] Eu nhwyuwyht 129
ubiphuwyh twhiwgswyhtt (nisnidubtpp b unp twhiwgdny funnigyws tu otupkp Gphwtnid:
Unugyus wpynibpibpp hudbdwnbng jupkih b biqpujugib], np puqupnk gpoilnnibph pu
Junnigwé niuntdbwuhpdws phwljlih 9 hwuputh nonpuwuik) skuptph hwdwp nhqnuwtiuwghte
Enptnyph nknh niiktwnt hwjwbwlubnipemniup sight E:
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e ’Zhunwgnuk] bt wquunn wnwnwinudubph  wdyhumnutph  ququpbubnuhtt wpdbpubpp
puplunidp’ pun Ynbunpniynhy nwppbph (0.5): Cun hwpltph unwgws tuyyniptphg kplnd E,
np dhtish 4-pp hwplyp oLupbph niukt munwtdwt wnwghtt Aiht hwdwywinwuwing wkup, huy
pupdn huplipnd wpwe Ll quithu mwnmwtdw dh putth dukp:
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0.10. Aiipanersin
N3YUYEHUE IUHAMHNYECKUX XAPAKTEPUCTHUK TUITIOBbIX
KPYITHOITAHEJBHBIX JKUJIBIX 3JAHUN PA3JIMUHBIX CEPUM,
MOCTPOEHHBIX HA OJJHOM ¥ TOM KE TUIIE TPYHTOB OCHOBAHM,
CIIOCOBOM HATYPHBIX HCIIBITAHUI

Paccmampusatomesn sonpocwt usyuenus konebanuu 30anuit A1-451-KI11 m 129 munoguix cepuii 8 00UHAK0B8bIX
epyumosuix  ycnogusx. Cpedcmeom 3anucell MUKPOCEUM  GbINOIHEH CNEKMPALbHbII AHAIU3, ONpeoeeHbl
OuHamuueckue ocobeHHocmu 30anuil u epyumos. [Iposedeno cpasHeHue OCHOBHLIX DAKMUYECKUX OUHAMUYECKUX
Xapakmepucmux O08yxX KPYNHONAHENbHbIX 30QHULL  PA3IUYHBIX MUNOSbIX cepull. Bwisgnenvt Ounamuueckue
0CcobeHHOCmU, 00YCIIOIEHHbIE UX KOHCIMPYKIMUGHBIMU PEeUleHUSIMUL.

Knroueevie cnoea: KpynHonauenvHvie 30anus, OUHAMUYECKUEe OCODEHHOCMU, Nepuoo  KoaeOauul,
Jo2apu@muyeckuti 0eKpemMeHm 3amyxanus Koiebanuil, cCnekmpaibHblll anaius, cnekmp Oypue.

H.Yu. Hayrapetyan
THE STUDY OF DYNAMIC CHARACTERISTICS OF TYPICAL
RESIDENTIAL LARGE PANEL SYSTEM-BUILDINGS OF DIFFERENT
SERIES BUILT ON THE SAME TYPE OF SOIL USING FIELD TESTS

The issues of the study of the vibration of buildings A1-451-KP and 129 typical series in the same ground
conditions are considered. By means of microtremor records, spectral analysis was performed, dynamical features of
buildings and soils have been determined. The main actual dynamic characteristics of two large-panel system-
buildings of different typical series have been compared and the dynamic features determined by their design solutions
have been revealed.

Keywords: large panel system-buildings, dynamic features, period of vibrations, logarithmic decrement,
spectral analysis, Fourier spectrum.

Cwypwybnjwu <ndhwubu 3nipwyh - wuyhpwlin, BPUD 22 QUU (Ynudph)
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V.V. Vardanyan, V. Sh. Avagyan

ALUMINA TO METAL MATERIALS BRAZING FOR UHV SYSTEMS

High purity alumina and stainless steel have been brazed for ultra-high vacuum (UHV) systems based on
moly-manganese brazing method in high vacuum and high temperature conditions. The temperature regimes and
fixation methods for ceramic and metal components have been investigated and developed. The main technologies,
advantages and disadvantages, as well as experimental results of brazed process and received joints are described
and presented.

Keywords: vacuum brazing, vacuum tight systems, high purity ceramics.

Introduction. Fabrication of vacuum tight metal-ceramic joints is sequence of difficult
technological process [1]. The brazing process is one of the crucial process of fabrication and it defines
the future quality of joints.

One of the important characteristics of brazed materials is compatibility of materials. Clear ceramic
and some metal materials are impossible to braze as next high quality joints. For increasing the materials
brazeability have been developed different technologies. One of the effective and reliable technology is
moly-manganese techniques, that gives possibility to receive a high quality and reliable vacuum tight
ceramic-metal joints. The sequence of moly-manganese technics is as follows: activation of precise
machined ceramic surface by Mo-Mn powder mixture, after that follows Ni plating and final process is
brazing based on solders [2].

Fig.1. Contact angle of solder

One of the important features of solders is wettability. The wettability property of solder is
described by contact angle of solder and material in melting conditions of solder (Fig. 1). In case if
contact angle is high (Fig.1-b) then the wettability is low and if contact angle is low then the solder
wettability is high (Fig.1-a). The solders with higher wettability can significantly increase the quality of
brazed joints.

Metallization of alumina ceramic surfaces. 99.7% alumina have been metallized by
molybdenum-manganese technology in high vacuum condition. The metallization process has been done
under high temperature and high vacuum conditions by 80%-Mo and 20% -Mn powder mixture. Some
percentage of Si and Ti have been added to mixture for increasing bonding ability of Mn-Mo to ceramic.
The metallization process is realized in 1500 °C temperature conditions. The time dependence on
temperature of metallization process is shown in Fig. 2. The heating up and especially cooling down
processes must be realized as much as slowly for decreasing mechanical stresses in brazed zone and
increasing quality of joints. The effective cooling down speed is 3...20 °C/min.

Re-W high temperature measuring sensors are used for measuring and for control temperature
regimes during brazing process. This kind of temperature sensors are sensitive, reliable and give
possibility to measure temperatures up to 2300 °C with high accuracy. The temperature sensors are fixed
near samples as much as possible for more sensitivity and control the process.
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Fig.2. Time dependence on temperature for metallization process

During heating up process the outgassing level from ceramic and metal materials and in general
from vacuum chamber is increasing. The brazing process must be done as much as possible in clean
conditions and for that the outgassing level must be kept in the lowest level. There are several methods
for decreasing the outgassing level: keeping of high clearance in vacuum chamber before brazing process,
decreasing of heating up speed by considering brazing process specifications and outgassing level during
brazing process.

The time dependence on vacuum variation during metallization process is shown in Fig. 3.
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Fig.3. Time dependence on vacuum variations during brazing process

The metallization process has been implemented in high vacuum 10°Torr conditions. The vacuum
level during the highest outgassing conditions was 1.6x10™ Torr.

The outgassing level from materials varied from materials natures, specifications, cleaning level,
environmental conditions (vacuum, inert gasses) and temperature conditions. The outgassing level of
material is significantly increasing if temperature is increasing in case of high vacuum conditions. For
decreasing outgassing level, the special cleaning procedure has been developed. Materials under high
temperature and in high vacuum conditions are cleaning from different impurities, oxidation layers,
detergents and many undesirable gases. The cleaning level of ultra-high vacuum materials is very crucial.

The final metallized ceramic components are shown in the Fig. 4 - a. After metallization procedure
visually checked the quality of received layer. The thickness of metallization layer must be not so thin
and not so thick. The thickness of received metallized layer is app. 5 um. The metallized layer thickness
can be regulated by spreading technics of Mo-Mn powder before metallization process.

Ni plating. After careful metallization process follows Ni plating procedure. Ni plating procedure
was implemented chemically by special liquids.

Ni layer is a very important step for avoiding or reducing intermetallic zones between metals and
ceramic. Ni layer must be as much as possible think. After Ni plating in chemical liquids follows
annealing procedure in high vacuum and high temperature conditions.

The received Ni plated sample is shown in Fig. 4-b.
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b)
Fig.4. Metallized (a) and Ni plated (b) ceramic components

Alumina to stainless steel brazing. After Ni plating procedure follows the brazing of alumina to
stainless steel components.

Before brazing procedure the ceramic and stainless steel items are prepared and fixed. The fixation
scheme of ceramic and stainless steel is1presented in Fig. 5.

2
-

S, &,
G IR H AR K,
2

Fig.5. Brazing scheme of Ni plated ceramic and metal
components

Ni plated ceramic and stainless steel have been brazed in high vacuum conditions. The brazing
scheme consists of stainless steel (1) item, solder (2) and metallized ceramic (3).
The brazing process has been done by silver solder.
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Fig. 6. Brazing diagram for ceramic-metal joints

The temperature regimes for brazing of alumina to stainless steel by silver solder is presented in Fig. 6.
The cooling down process is implemented 3...8 °C/min velocity. The final brazed joint is shown in Fig. 7.

Fig. 7. Final brazed joint

The brazed joint has high mechanical strength. the vacuum tightness measurements will be the next
step for evaluation of quality of developed technologies and joints.
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The fixation of ceramic and metal parts during brazing process is important for receiving high
quality joints [3].

The ceramic and metal items can move their derestriction relatively each other (S) under high
temperature and mass influences (F) as shown in Fig. 8-a (1-fixing mass, 2-stainless steel, 3-metallized
ceramic, 4-support, F-fixing force, S-displacement force).

The special fixation ring (5) has been developed for fixing ceramic and metal components during
brazing process under high temperature conditions (Fig. 8-b).

The material and inner diameter of fixation ring depends on brazing temperature and brazed
materials.

a) b)
Fig.8. Fixation system for ceramic and metal materials

Conclusion

- High purity alumina ceramic and stainless steel has been brazed in high temperature and high
vacuum conditions by moly-manganese technologies.

- Temperature regimes and components fixation technics for effective brazing of ceramic to metal
components with high mechanical strength are investigated and developed.
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Lnnyky kb pupdp dwppnippul wynidhih opupnh [Epudhlul b sduwhgnunng wynpwunnp glppupdp-
Yulninulughlty hadwlupgbph hudwp ' doghppki-tmbqut nkjbnnghugh hpdwi Jpw pupdp Julninidughé b
pupdp obplwumpdwbughl wuydwbbbpnid: ZEnwgnungly b jugupldly o Jkunwug b jEpudhlu pununphsabph
(Indwynbbinnbkpp) okplwmumnhpdwbuypll nkdhdakpp o pppudmls knuwbnulhbpp: UVkphuywgyly b bhwpugpyly ki
gqnpuwl wpngkulkph hhdbwlwl wnkjuhnnghwiakpp, wowybnuyeniabkpp b phpnipmibiakpp, plswku b
thnpdupupulwl wpyniphkpp b vunugyws Uhwgnipnap:

Unwugpuypli punbp. Jwlinimdughll qnpmd, Juwhninidwhbpdbupl hudwlupg, pupdp dwppniepul
GEpudhlju:

B.B. Bapaansu, B.III. ABaksn
MMAWKA KEPAMUKH C METAJLJIAMM JIJ11 CBEPXBBICOKOBAKYYMHBIX CUCTEM

Cnasnbl 8bICOKOUUCBIL OKCUO ATIOMUHUSA U HEpIHCAserowds cmaib O CUCEM C8EpX8bICOK020 8aKyyMda
(UHV) na ocnoge memooa naiiku mMoaubOeH-mapeaney 8 YCiosusx 8blCOK020 6aKYyMd U GblCOKOU MeMnepamypul.
Hccnedosanwl u pazpabomansl memnepamypHle pescumvl U Memoobl QuKcayuy Kepamuyeckux u Memaiiudeckux
Komnonenmos. Onucaubl U NpeoCmasiieHbl OCHOGHblE MEXHOL02UU, NPeUMYUEeCmea U HeOOCMAmKU, d MakKdice
9KCHepUMeHmMAnbHble pe3ylbmamsl npoyecca NatKu U NOayUeHHbIX COeOUHEeHU].

Knrwueswie cnosa: saxyymuas naika, 8aKyyMHO-2epMEMUYHAS CUCEMA, KEPAMUKA BbICOKOU YUCIOMbL.

Vardanyan Vahagn — PhD, CANDLE Synchrotron Research Institute - Foundation
Avagyan Vardan — Doctor of Technical Sciences, CANDLE Synchrotron Research Institute — Foundation

439



ISSN 1829 -0043 BECTHHMK WH)KEHEPHOWM AKAJIEMHAH APMEHNY (BUAA). 2018, T.15, Ne 3
YK 621.937 MAIMMHOCTPOEHUE U METAJLJIYPT U

I'.A. ApyTioHsiH

OINPEJIEJIEHUE I''TYBUHBI HAKJIEIIA OGPABOTAHHOM NOBEPXHOCTH
TP PE3AHUU

Hocmpoena naacmuyeckas 061acme 6 30He pe3aHUs C UCHONBL30OBAHUEM MeMOoO0d JUHUL CKOTbIHCEHUS,
Xapakmepusyrouje2o niocKylo degopmayuio, u ¢ y4emom KOHYenyuu dcecmkoniacmuyeckoeo mend. Buvigedenwi
ananumuyeckue opmyavl Ons  onpeoeienuss 2ayoumvl Haxiena o6pabomannou noeepxnocmu. Cpagnenue
IKCNEPUMEHMANLHBIX U PACHEMHbIX 3HAYEHUl 2TYOUHbl HAKIIena NOKA3vblédem YOO8IemEopUumenbHoe cognadeHue.
Tonyuennvie popmynvi pekoOMeHOVIOMCS OISt NPAKMUYECKO20 UCTONb30BAHUS.

Knrouesvie cnosa: niockas degpopmayus, Memoo JUHULL CKOIbIUCEHUS, IKCREPUMEHMATbHbIE U pACYemHble
3HAYeHUs: 2IYOUHbL HAKIend.

B [1] Ha 6a3e pa3paboTaHHOW CXEMBI IJIACTHYECKOW OOJIACTH, OXBATHIBAIOIICH MPEAPE3NOBYIO U
MOJPE3LOBYI0 30HBI, BBIBEACHBI (OPMYIBI U AHAJIUTUYECKOTO OIpeNeSieHUs TIyOMHBI Hakiena
00paboTaHHOW MOBEPXHOCTH AeTanu. CxeMa MOCTPOCHA C UCTIONB30BAaHUEM METOa JIMHUH CKOJIbKCHUS
Y KOHIICTINH KECTKOIDIACTUYeCKOro Tena. Kak WM3BECTHO, B COCTOSHHUM IDIACTUYECKOW aedopMaiiuu
JTUHUSIMHA CKOJIBKCHHS HA3BIBAIOTCS JIBA OPTOTOHANBHBIX CEMEHCTBAa KPWBBIX, HANPABICHHS KOTOPHIX B
KaXIOW TOYKE COBNAJAIOT C HANPaBICHUSIMH MaKCUMalbHOH CKOpOCTH JedopManiu CIBUTA.
Tpaekropuu TIaBHBIX HOPMAJIbHBIX HAMPSHKCHUH W JIMHUN CKOJIBKEHHS MEPECeKaroTCs Mo yriioM 7t/4.
[lpu pemeHun 3agadyd METOJOM JIMHUM CKOJIBXKEHUS NPHUHAMAIIOCh, YTO PEXYIIUH HHCTPYMEHT
aOCONIOTHO KECTKHi, a o0OpabaTeiBaeMbIii MaTepHall OJHOPOJHBIN, W30TPOMHBIA W aOCOJIOTHO
TUTACTUYHBIN W HEYTIPOUHSIOMINIACS B TUTACTHIECKOM COCTOSTHUH.

B nanHoit paboTe METOMA JIMHUHN CKOJBKEHUS C YYETOM KOHIICTIIIUHU KECTKOIIACTUYECKOTO Teja
HAMH HKCIIONF30BAaH COBEPIICHHO C WHBIX MO3UIWMA, 4eM B [1], a IMEHHO - C TO3WIUN IMTOCTPOCHUS
IIacTuYeckord  o0jacTu B mpenpe3noBodi 3oHe. Ha puc. 1 mpuBeneHa mutactudeckas o0JacTh B
MIPeIpe3OBOM 30HE TPU OTCYTCTBHH IUTACTHYECKOW nedopMariu y 3aJHel MoBepXHOCTH pesna. Kak
BUJIHO, BCS IJIACTHYECKAasl 30HA MOKPHITA JBYMSI CEMEHCTBAMH OPTOTOHAIIBHBIX JIMHAN - CETKOM JIMHUH
ckoibxkeHus. COINIacCHO IPUBEICHHOW CXeMe, BO BpeMs IEepPUOJUUYECKH OOpa30BaHHBIX JIEMEHTOB
CTPYXKH (QOPMHPYIOTCS JBE 30HBI JIMHUN CKOJBKEHHWS, TECHO CBSI3aHHBIX MEXAy COO0OH U
COCTABIISIIONIMX OJTHO IEJIOe: BBIIIE U HWKE JTHHUU ciBura AB. BepxHss 30Ha MOJS IMHUNA CKOJIBKCHUS
paspaborana Jiu U. u lledpdepom B. u cocrout u3 AByX CEMEUCTB Mapajlie/bHBIX NpsMbIX [2]. MMu
YCTaHOBJICHO, YTO HAINPSHKCHUS PaBHOMEPHO pacrpeielieHbl B 3TOW 30HE, OTPAaHUYEHHOH IIOCKOCTHIO
C/IBHTa, TIepeIHEll MOBEpXHOCTHIO pe3lia U BooOpakaemoil rpanuneid BE (mox yrmom 45°0THocHTENHHO
TUIOCKOCTH CJI[BUTA), Yepe3 KOTOPYI0 HE IMepeNaloTcs HUKaKue HampspkeHus. HbkHss 30Ha mois JTHMHHAN
CKONbKEHUs (T.e. HIDKE JIMHUM CIBUTa) MOCTPOCHA HaMHM W OXBATHIBAET ONpEAENICHHYI0 00NacTh 3a
JUHUEH pesna. M3 pucyHka BHIHO, YTO IUIACTHYECKas 00J1acTh BAoJb JMHUKM CD rpaHUYUT C JKeCTKUM
MaTepuaioM, W JIMHUS pasfeNia TUIACTHYECKON W JKEeCTKOM obnacteld SBISIETCS JIMHUEH CKOJIBbKEHUS.
Jluaust AE nipeacTaBisieT [UIMHY MJIACTHYECKOTO KOHTAKTa CTPYXKKH C MepeIHel TTOBEPXHOCTHIO pe3lia,

B otiimume ot [1], Tie 30Ha CTpY)KKOOOpa30BaHMs XapaKTePU3yeTCs IICHTPUPOBAHHBIM BEEPOM
JMHUK CKOJIbKEHUS, B JaHHOH paboTe 3Ta 30HA NpeAcTaBleHa NapaJUIeIbHBIMH TpaHULaMu. Psmom
ucclieioBaTeNeld  yCTaHOBJIEHO, 4YTO eciii  oOpalOaThiBaeMblii  MaTepuan HMMeEeT  CBOICTBO
KECTKOILJIACTUYECKON Cpejibl, 0COOCHHO IpHU 00pabOoTKe ¢ OOJIBIIUMHU CKOPOCTSIMH PE3aHHUs, TO B 30HE
CTPY’KKO0Opa3oBaHUsl HAOIOJAaeTCcsl TUIacTUYecKass oOJIaCTh, COCTOSAIIAs W3 IMAapaulebHBIX TPaHUI]
JIMHUHN CKOJIBXKEHUS.

CornacHo npuHATON cxeMe JieopMallui MeTaia B Mpepe3loBoi 30He (pHcC.), HAMHU MOJIyYeHa
dbopmyIa s onpeeneHus rryOuHbI Hakjerna o0paboTaHHOH MOBEPXHOCTH MPH CBOOOTHOM PE3aHUH:

sin(45° + p)
L =a| ————= -1, mm. (8]
1,41sin g
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Puc. Ilracrageckas o61acTs B Ipegpe3rjOBOK 30He, COCTOAILAA H3 CETKH OPTOTOHAIbHBIX JIHHHE CKOJIb)KEHHA

Jl1st onpezeneHus NryGUHBI HaKJIera pH HecBOOOAHOM pesannu N . IpHHEMaercs, 9To cxema
nedopMali MeTajla B TJIaBHOM CEKYIIEeH IUIOCKOCTH aHaJOrMyHa CBOOOJHOMY pe3anuio. Mcxons us
3TOrO, IIyOUHy Hakiena N 0GpaboTaHHOI TOBEPXHOCTH MOKHO PACCUHTATh IO hopMmyIte

sin(45° + cos
B ( _ﬂ)—l ] , MM . 2
1,41sin g cos(p—n)
[Ipu BBIBOAE (2) YYHMTBHIBAETCS, YTO B HAINpPABICHUU ACHCTBUTENBHOTO CXO/Aa CTPYXKKH IO
TepeqHell MOBEpXHOCTH pe3la IulacThdeckas nedopMmalruisl 3a JIMHHEH cpe3a WMeeT HauOoIbIiee

pacmipocTpaHeHHe.
B ¢dopmyne (2): a — tommumHa cpesa, ¢ - TIIABHBIA yroil B IUIaHE pe3la, 77 - yroi cXoza

ctpyxkku u 3 - yron casura. M3sectHo, uto [ cBs3aH ¢ ycaakoil crpyxku K,. CienoBatenbHo,

ycaaka Ké BKJIKOYACT BJIMAHHUC OCTaJIbHBIX YCJ'IOBI/Iﬁ pe3aHusia ((bHSPIKO-MGX&HI/I‘IGCKI/IG CBOICTBa

o0pabarsiBaeMoOil JeTanu U pes3na, ckopoctd V u TiyOuHBI pe3anus i, mepeiHero yria y u T.1.) Ha
BemmunHy N . Takum oOpasoM, 3aBucumoctd (1) u (2) cBs3blBaloT IUIyOMHY Hakiema c

TEXHOJIOTHYECKIUMHU (aKTOpaMH, y4acTBYIOIUMH B TIPOLIECCE PE3aHUSL.
B npuBeneHHbIX popMynax ToNIMHA cpe3a A U Yrojd CXOAa CTPYXKKH 1] ONpPEAEISOTCA

M3BECTHBIMH B JIATEPAType 3aBUCHMOCTSMH. YTOI casura [ ompenensercs 3aBucuMocTbio Tume,
MOCKOJIbKY AedopMmarius o0pa3oBaHusl CTPYKKU IIOCKask U oOpabaThIBacMblii METAII — HECHKHUMAEMOe
tesno. Ilpu M3MEHEHMH DPEKMMOB pe3aHHs MOCTOSHHBIMH ocTaBamuch yron ¥ =+10°, saanue yrisl
a=o, =6, BcroMorarenbHsIil yroi B mwiane @ . [I[puMeHsUHCh pe3ipl ¢ pekyiieit yacTeio T5K10.

B Tabuuie npuBeaeHbl SKCIEPUMEHTAIbHBIE U PacueTHbIC 3HA4YCHUs IIyOMHbI Hakiena h . u
h,. (8 Tabmume h, m h;). Bemuuunsr h onpenensmice mo gopmyse (2).

AHanu3 TpPUBEACHHBIX B TaONWIlE JAHHBIX MOKAa3bIBAET, YTO PE3YNbTATHl SKCIIEPHUMEHTa U
pacuéra, Ha Haml B3IJsN, B OOJBIIMHCTBE CIy4aeB COBHAJAIOT YJIOBIETBOPUTEIHHO. XoOpoluee
conangenue N u hp HaOJIroaeTcs BO BpeMsi TOUYCHMS MPH M3MEHEHWH CKOPOCTH pe3aHMs U M0Jadu

(tabm. A, B, B).
Kak BHIHO M3 TaONMIBI, NMPU M3MEHEHUH YCIOBHH pE3aHUs, KPOME CKOPOCTH pEe3aHus IMpH

crporanuu (tabn. I.), HaOIOAaeTCsl MACHTHYHBIN Xapakrep u3MeHeHus N, u hp. Heunentuynoctsb
M3MeHeHus uccienyembix N u hp B 3aBHCHMOCTH OT CKOPOCTH IIPH CTPOTAHUHU CBsI3aHa C MOSBJICHUEM
(hacku U3HOCA Ha 3a/IHEH TIOBEPXHOCTHU Pe3lia BCIACACTBUE €ro yaapa 00 o0padaThiBaeMblii METaILI.
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6 3asucumocmu om pesxCumos pe3anus

Tabauya

3KcnepuMeHmanbeze u pacdemmnsvle 3HaA4eHUs 2/Zy6l/lel HakKiena 06pa60maHH011 nosepxnocmu ha u hp

A. Touenue. S=0,52 mm/06, t=1,0 mm, @ = 60°, y=+10°,
Hcerenyemblii Matepuan
\9 craib 45 cranb 40X
e K, £.° | h-10°, | ho20°, | K, £.° | h,-20°, | h 107,
M M M M
0,6 18 31°18' 123 114,3 1,7 32°48' 109 97,7
0,78 1,7 32°48' 111 97,7 1,7 32°48' 106 97,7
1,13 1,6 34°30' 91 80,9 15 36°30’ 74 62,5
1,43 1,5 36°30’ 74 62,5 1,4 38°36' 59 45
1,78 1,4 38°36' 59 45 1,35 39°48' 44 34,9
2,25 14 38°36' 54 45 1,3 41°12' 36 25,5
3,0 1,35 39°48' 43 34,9 1,3 41°12' 32 25,5
4,1 1,3 41°12' 33 25,5 1,3 41°12' 29 25,5
Cranok mogenu 1K62, a =0,4503 ym, n=42°18', cosn/cos(p-1)=0,7763
B. Touenne. V=1,13 m/C, t=1,0 mm, p=45°, y =+10°. Cranok mozenu 1K62
Wccnenyemblit MaTepuan
S, a, n,° cos 7 cranb 45 cranp 40X
o5 | wso-n) | K, | £° |h-10°,|h -20°,| K, | A° |h-10°,|h 10°,
M M M M
0,07 | 0,0495 | 43°6' 0,7306 | 4,1 | 14°¢’ 51 54 3,9 14°48’ 48 50.7
0,096 | 0,0686 | 42°24' | 0,7392 | 3,7 | 15°36’ 73 65,8 3,5 16°30’ 67 60,7
0,13 | 0,0919 | 41°30’ | 0,7504 | 3,3 |17°30’ 85 75,3 3,1 18°36' 78 68,4
0,195 | 0,1379 | 39°54' | 0,7703 | 2,8 | 20°36’ 93 88,8 2,7 21°18’ 90 83,6
0,26 | 0,1838 | 38°24’ | 0,7789 | 2,5 |22°54 106 98,5 2,4 23°48' 101 91,4
B. Touenue. t=1,0 mm, y=+10° Cranox momenu 1K62
S, VccremyeMblii MaTepuan
MM crans Y8A
/o6 K, | A.°]h-10°,h -10°,] & n.° cos 7 K, B.° |h,-10° 4 h 207,
iy " » cos(p ~ 1) "
0,07 4.8 12° 64 67,3 |0,0606| 57°6 0,5439 4,5 12°48’ 53 56,3
0,096 | 4,1 |14°¢' 82 76,1 0,084 | 55°54" | 0,5621 4,5 12°48’ 75 81
0,13 3,5 [16°30’ 95 82,7 ]0,1126| 54°42' | 0,5804 3,8 15012’ 75 88
0,195 | 2,9 [19°48| 102 95,1 |0,1689| 52°18' | 0,6164 3,2 18° 93 109
0,26 2,5 [22°54'| 108 100 0,2252| 50°6' 0,6511 2,7 21°18' 110 119
V=1,13 m/c, t=1,0 mp, p=45° V=0,13 m/c, t=1,0 mpm, p=60°
I Cmpoeanue. S=0,5 mm/08.x, t=1,0 mm, p=60° y=+10°
v, Hccredyemviii mamepuan
m/c crains Y8A cranb 45 cranb 40X
K, | g, In-10°h 10", K, | g, |n-10°h,-10°) K, | B,° |h,-10°, h, -10°°,
M M M M M M
0,05 | 2,4 |23°54'| 140 210 2,2 |25°54'| 127 177 1,8 |31°18’ 62 108
0,13 | 2.3 | 24°48' | 127 195 2,1 |27°6"| 121 160 1,7 |32°48' 54 93
0,22 | 2,2 | 25°54'| 155 177 1,9 [29°42'| 135 126 1,7 |32°48' 68 93
0,28 2,0 | 28018 162 144 1,9 |29°42'| 143 126 1,8 [31°18' 74 108
0,33 | 1,9 |29°42'| 168 126 | 1,85|30°24'| 160 118 1,7 |32°48' 83 93
0,40 | 1,9 |29°42'| 190 126 | 1,80|31°18'| 165 108 1,7 |32°48' 89 93
0,60 | 1,8 |31°18'| 205 108 | 1,70|32°48' 180 93 1,7 |32°48' 96 93
0,78 | 1,8 |31°18'| 190 108 | 1,70|32°48' 160 93 1,7 |32°48' 88 93

Cranok mOmenn 7M36, a =0,433 mm, 1n=42°54', cosn/cos(¢p-n)=0,7664
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BcernenctBue 9TOro, HaYMHASL C ONPEACIICHHBIX 3HAYCHUH CKOPOCTH pe3aHwus, N yBEIMIHBACTCS.
[Tockonbky xapakTep U3MEHEHUS hp ¥ XapakTep yCaAKH CTPYXKH K, MICHTHYHBI, TO C yBEIMYCHHEM
CKOpOCTH hp 60 ymenbmaercs (crtanbp Y8A, cranb 45), mnbo nmoutu He usMmensercs (cranb 40X). Tak
WM WHA4e, NPU BBICOKHX 3HAYCHMSX CKOPOCTH M HU3KHX 3HAYCHWsX mojadn N u hp MEHBbIIE
OTIMYAIOTCS APYT OT Apyra, 4eM Te K€ BEeIMYMHBI MPU pacdere hp no ¢opmyne, npuBeaeHHOH B [1].
OTMeTHuMm, 4To Ha hp OKa3bIBacT BIIMSHHME TOYHOCTD ONpeaeneHus yria casura [ . Eciu nepenuuii yron
¥ 3HAYUTENBHO OTIMYAETCS OT HyIsl, TO IpH ompenencHud yraa [ 1o dopmyne Tume HE0OX0IMMO
OpaTb nmepeAHnH yroi, KOTOPBIil 00pa3yeTcs B INIOCKOCTH CXO0J1a CTPYKKH.

CrenyeT Takxe OTMETUTH, YTO Ha TOYHOCTh pacdera hp OKa3bIBACT BIUSHUE TUHAMHUYECKOE U3-
MEHEHHUE YyIila CABHIra. DTOT Yrojl U3MEHSETCs NP KoJleOaHUIX pe3lia U HaKJIOHA MIOBEPXHOCTU PE3aHusl.
JluHaMu4ueckoe M3MEHEHUE yriia CJBHUTa, B CBOIO OuYepe/lb, NPUBOJUT K W3MEHECHHUIO TONIIMHBI Cpe3a.
Takum 06pa3om, BesinuuHa ycaaku ctpyxku K, 3a Bpemst paboThl pe3iia He 0CTaeTCs MOCTOSHHOM.

Pe3toMupys BBIIEH3I0KEHHOE, OTMETHM OJHO BaKHOE 06CTOSTETHCTRO.

OOmien3BecTHO, YTO pe3aHHe METaUIOB SIBJSIETCS CIOXHBIM MPOLIECCOM C Pa3sHOOOpPa3HBIM
B3aUMOJICHCTBUEM pas3inuuHbIX (QakTopoB. Ha ¢opmupoBaHue (UINKO-MEXaHHYECKOTO COCTOSIHUS
MOBEPXHOCTH O00paOOTAHHOW JeTand OOINBINOE BIUSHHE OKA3bIBAKOT CIOXHOCTh M HEYCTOHYHUBOCTH
camMoro nmpolecca CTPY)KKOOOpa3oBaHUs, HECTaOWIIbHBIE CBOHCTBa MaTepualloB 00padaThIBaeMbIX
3arOTOBOK M PEXKYIIEro MHCTpyMEHTa. He MeHbliee BIMSHHE OKa3bIBAIOT TAKXKE HAapacTaHWE M3HOCA U
IacTryeckas JeopMaIisi caMoro Pexyniero MHCTPYMEHTa 3a BpeMs €ro paboThl, HEpaBHOMEPHBIN
HPUITyCK HAa 00pabOoTKy. Y4eT 3Tux (akTOpoB MpH pa3pabOTKe aHATUTHYECKHX METOAOB OIpENeNCHUS
rTyOWHBI Hakjena (YIpO4YHEHUs) — Helerkas 3amada. Benp mmactuueckas nedopmanus (M IpH pe3aHud
TaKkXke) — pe3ysIbTaT 3apOXKJICHUS, HAKOTUICHHUS W JBHXXCHUS B TOBEPXHOCTHOM CJIOe 00pabaThiBacMoOi
Jetaqd  OOJNBIIOTO  KONMYECTBAa  PAa3MUYHBIX  OUCIOKALWKM, BakaHCHM W JIPYTUX JeQEeKTOB
KPHCTATMYECKOTO CTPOCHUSI.

MoxHO cKa3aTh, YTO MaTeMaTH4YecKas Teopus Inpouecca AedopMainuy MeTasaa BooOuie U
MexaHu3Ma (GOPMHUPOBAHUA 00pabOTaHHOM MOBEPXHOCTH AETAIN IIPYU PE3aHUU ellle He CO3/aHa.

B zakimoueHHe OTMETHM, YTO B yCJIOBUSX BBICOKMX CKOPOCTEH pe3aHMs M HU3KUX (CpemHUX)
3HaveHUi mozauu (#/s > 4) mpu 06pabGoOTKe KOHCTPYKIIMOHHBIX METAJIJIOB MOXHO C JOCTATOYHOM
TOYHOCTBIO [JI IPAaKTUKHU OIIPeleNUTh IIIyOMHY HaKjella 0O0pabOTaHHOI IIOBEPXHOCTH C IIOMOIIBIO
BBIBEJIEHHBIX BBIIIE AaHAIUTUIECKUX POPMYIL.

JlutepaTtypa
1. Apyronss I''A. AHammTHYeCKU# crioco0 ompeeneHus TIyOHHbBI Hakiiera 00paOOTaHHOM MOBEPXHOCTH TIPH
pe3annu // Bectauk Vmkerneproit akamgemun Apmenun (BHUAA). —2015. - T.12, N 4. — C. 682-687.
2. Jiu U. u Wedddep b. [Ipumenenre Teopun MIaCTUHIHOCTH K MPOOIeMe MEXaHUUeCKOH 00pabOTKN MeTaJuioB //
Mexanuka. — 1952. - N 5. - C. 162-179.
10.09.2018.
<.&. Cwpnipyniujwt
usrnhund Ucuuduo vuusrsdni3dreh UvuuneduoLh vnMfNk@3UL NPNenru L

Gupilwl gnunmd Jupnigywé Fougmumnpl wppnyp oguugnpskiny hwpp pkpnpdughwb phnipugpnyg
uwhph gdkph Ukpngp b Gnowr - wywuwnpl dwpdth Gnbgkwyghwl: mpu ko pkpygky Jkpmswlwt pubwdlbbp’
Wwlywmé dwlbphnyph Jwlulmhywdéph plnpnipjul  npnpdwl huwdwp: dhpohihu  hnpdwpupwlwl b
hupyupluyhll UkSmpmniabipp pugupup sunhny hwdpblinud ki Unugywé pulnudlbbpp wnwowplynid ki
gnpStnufull ogunugnpduwl hunlup:

Unwugpuyhti pwnbp. hwpp phpnplwghw, uwwhph qSkph dbpny, dJwhwlnpjudph  funpnipub
hnpdwpupuui b hwpyupfughl dkSnipint dakp:

H.H. Harutyunyan
THE DEFINITION OF THE DEPTH HARDENING OF SURFACE IN CUTTING PROCESS

Plastic district is built in the region of cutting, using the method of displacement line at plane deformation and
conception of hard-plastic body. The analytical formulas are received for defining depth hardening of surface. The comparison
of experimental and calculation values of depth hardening shows satisfactory coincidence. The formulas received are
recommended for practical use up.

Keywords: plane deformation, method of displacement lines, experimental and calculation values of depth hardening.
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THhuuvuhyuuul PENLUYUDLLENE CUNdUPENLEMP ULNUQGULUL
URMUREMONT USNMhALENNKY

Yhwnwplynud ki Gpyws jgnpppsbEpmid phiudhulul pkpbyuéphkph wqnuqbpduwi hupgkpp: pwbp
wnkpwlupnd Eo dkpkhwiakph b nkfubnnghwlwi vwppuynpnidibph nidughl vjubdwbbpnid b wofuunnnid &b
hwpywéughl b1 whlugni i pEninjwdnipiul pkdhdbbpnid: Konygws Fukpkiugh wijwiulul undtinnp JESnipimniip
Ggnpppsh  GJupnigyuéph  wnwdqulwi  wuppkph nownippul phniypwgpbph hupyundudp: Spywd kb
Epupjnunnpnipmibbkp - Gogwds  nkuwlbh §gnpppstbph hunfwp ' hwoyh wnbkm] dkpkbugh b swpdwpkpughl
Juywliph nwkuwlp:

Unwugpuypti punbp. wnwdqulul wqpuqkpéng fgnpghs, phhwdhlnypnul gnpdwlhg, phnijuénipiul
nkdhd, Jupnigyubph nuppkph Inounipinil:

Zudwohiwphughtt (wjugnyt wwdnwdubpt ppkg nbkjputhjuntinbuujut gniguthoubpnyg
glipwquignn unp wojuwwnwbpuyht gnpdhpubph, nkjininghwjwt b wpwbuynpuughtt dkpkuwubph,
niphkpnh unbnénudp Uks dwuwdp Jupidus E dkpktwbph dwubph b hwbgnygubph Epupultgnipjut
pupdpwugnivhg:

Utpktwtbpnud b dbjumthquubpnid hpwnynn Ygnpphsubpp Jupbnp hwtgnygubp &, putth np
Ygnpghsh whwh (wbuwlh) b wwpwdbwpbph pbupnipnithg b jujujws dhpkuwbbtph dwubph
pintJudnipjut dfwljupguljp b punypen (1, 2]:

Ygnpphsutph  Yhpwodwdp mdynn  pughputph  puquuquimpmniip b dbpkuwbbph
owhwgnpsdwt wuwydwbbpht hwmdwwywwnwuhwt Ygnpphsubpht  tkpuyugdnny  wwhwbetbpp
wnwewnplghtt mwuppbp mkuwljubph Ygnpphsubiph nnbnddwt wthpudbonnipmiu [3, 4]:

Ugnpphsubiph  woelu  junnigduspubph  pwquuquinipniip pgddupugind Eogputg
fuhunn  quuwlupguut  hpwluwbugnidp:

Cunmiijwus L Ygnpnhsukphp gopduwluinid  Yhpwndwt hwpdwp  puuwlupgnud.
hwunwwnni Ygnpnhsukn (Ynown, hwpdwpyny, wonwdquljwi-hwupdwpyng), jupwdwpyny
Ygnpplwb - (onpujuygdwt) Ygnpohsubp  (peugpundnp, pthwljwh), huptwjweujwpdnn  Ygnpydwh
Ygnpnhsubp (wqun pipwgp, wuywhnhy, Yenpnbwpiniju), hwdwygjws Ygnpnhsubp:

Unynpwpwp Ygnpphsubph swihbph npnodwt dwdwbwly Epuyhtt b hwdwpdnid wununng
Undbnp:  Unwbdht  phwypbpnid  wyy  dndbnp upnn  t o onpnodlp hwoquplny— dbpkugh
wpluwinwtpuyhi opquith u pwpdhsh Ynnuhg photwéph punyph b puthwiht quugwsutph
dbdnipnitubph hwoqundwdp: Unnnunp hwpdupljutpny wnwbjugnyt wynwnnn dndbunp npnoynud £
owindhsh, wphumwnwupuyhtt Ukpkugh mbkuwljp b puthwnph quuqusubph dkdnipmniup hwpygh wntng b
wpjumwnwph gnpswljgh nt wmtuiwlwt ywnwnnn dndktnh wpnunpuny: Unynpupwp wpwnwbph
nkdhuh gnpswljgh wmpdtputipp vwhdwbynid i dbpkuwtbph swhwgnpédwt thnpdh hhdwb gpu:

Thunwpykup wnwdquljut mqnuqbpénn Ygnpnhsubpn:

Uju Ygnpppsubipt wowbdbwinud Bt wpwdquljult mupph woljuynipjudp (kY jud dh pwitih), nph
nhdnplugdut dudwiwl junwpynud E jhuwhwnnpphsubph tinjuunupd nbnuowpd (hnjuwnbnnid),
nplt wthpwdtown t dbipkuuyh owpdwpkphtt iyniphtt ninpnud hwnnppbne bt Ygnpphsubpny  dhwugqus
1hutintiph wnwbgpubph otnnidukph wqpuqbpsdw hwdwp:

Unwédquljut Ygnpphsubpp Yupnn ko hpujutwugut) hEnbywgp.

w) Ubknul] hpnuwlubpp b qupybtpp, pbg npoud hwpgwsh Yhubwply tubpghwt dwubwlhnpbu
ymunulynid B wpwdqulul wwppkph  dhongm Jtpusybny nEdnpdwughwh wnwnbkughuy
Eubpghuygh, dwuwdp b juubynid £ b ipusynud obpunipjut,

p) dSwnuyl)  npwyhu wuonyuwbtwlwi  dhong wuundwi b withwdwywthnipjub
hEknbwipny wpwowmgus nhgqnuwbuuwght npnpdwd munwunidubkphg,
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@) poyuwnpk] hnjuwnupdwpwp vhwgyny jhukntbph wpwigpubph hwdbdwwnwpwp wykh ks

otinnud (hubknttiph b hktwpwuubph ypw thnpp pintdwsputinh nbwypnid:

Unwdquljutt Ygnpphsubpp punipugqpynid L.

1) npnpuwb dudwbwl §nonnippudp (qud pnipupkpnippudp hwnjuwbu disnipyudp), npp
wuwnnn T dndbunhg ¢ Jhuwygnpnhsubphg opownupdh hwpwpkpujut waljjut jupnwt £
(1),

2) wnwnwiwdbniudp, wjuhipl wnwdquljul wwpph nunwtudbnduit  dudwbuly
Ukjpwthjulw Eubpghwut winwpdbh jutdwb ntbulnpjudp,

3) phpkukpquuupnnnipjudp, npp wunynn dndkinh gnpénnnipjut dudwbul wnwdqujut
nhdnplughuyh wojuwnwpt b, Eukipquuupnnnipmiup wyn Ygnppphsubph hwdbdunwlju
pumipwghpt kU sh Jupnn puguhuwjn tnuwbwlny (nkupny) oquuugnpdyt] wnwdquljui
Ygnpnhs niubkgnn dkpkuwbnh nhtwdhly hwyduplubph dudwtiul:

T

Ul.1. Ygnpppsh panipugpkpp. 1 - qbéuyhll, 2,3 — ns géuyhl

Ygnpnhsh wkuwlh &hown puwnpnipjut hhdbwhtghpp b hbnwqunud pun gununwjut Undbunh
wnwybjugnyt  wpdbph  swhbph npnomudp, htswbu  Gwb  hhdbwlwb  punipugphsh nnpdwb
Ynpounnipyjul, hwjugpdui b wopugkpddw ntwlnipyu, wohwnwdudwiwlh b wy gniguthputph
hwpqupynudp pujuljub pupny jutnhp k:

Unynpwpwp Ygnpnpsh swihbpp npnond Bu wdpnipjub hwoquplny Jud plupnid B
Jwwwingny pun hhdtwwl mdught gnigwihoh wuwnwlwl Undkinm]: Ygnpphsh punpnipyub
Sounmipiniup wyny phypmd Jupiuws b Tme wnwybjugnyb yunnwljub dndkunh npnonidhg: dkpghtiu
Uninunnpuybu gunimud ko htnbyuwy pubudling

T =T 0, Ko (1)

HOM' “OumM "
Yhuwdhy phetdwsnmipjut K, , qnpdwihgp Unniwynp bqwbwynd npnoynid E jupjws
Htyunpuwownpdhsh U wphiwwnwipuwihtt dkpkiugh wbkuwlhg: Upwyb] o K, -p npnoymd E

nhtwdhjuljwt hwyquplubpny quiqustph hukpghwih dndbinbbph, dkpkiwibph Ynonnipub U
huljugpiwt ntbwlnipjut hwyyundwdp [3]:

J, pkpyws hiubpghuyh Unubtnny hhdtwlwb Ukpkuwh J; hukpghuyh Undktn nibikgnn

BEyunpwpwpdhsh htwn Yngn Ygnpphyny dhwgubint nhypnud (4h.2) Ygnsnhsh Jpw wqgnn wunwfwui
Unutunn wnwig pintdwdph dkpkiugh twppbwljut gnpsupdut nhuypnid

= Tm),u k()ul—Ll ’ (2)
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Uy. 2. Ygnpnpish phnipugpkpp.
1 - gbuypl, 2,3 — ns gduyplr

e T ———

Ul. 3. @mpnfumlwl wunnng Undkinnh thnihnfudwi

plnypp
Ko
O o =20 L1
morx HOM ™ &Y e i
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Ul 4. kypsr phludhlnipul gnpSwligh thnghnjunipub phnypp
Jwpnjws nwpyng b nnulng qubqyudhbph wnlisnipiniipg
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Koun 2

] 1
\ Tmax / Tugm =20
\/ 18
%
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1219
/5,54
2 7
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UL.5. kypuz phludhlni pyul gnpSwligh thnihnjunipyul phnypp  jupnfwé nwpgng b mubng
qubqyuslbph wnlsnipmnt ihg

nputy 7', - p 2wpdhy wuunng Undbbwnb b (WY 3), huy 7, - wijwbwlwi wywnwnng dndkinp, npp

npnoynid Epun owpdhsh yunndwt  hwlwhunipiui:
Cwpdhsh wpgbjuldwh dudwiwl Ygnpyhsht phintwynpnn dndbnp

T J,
=T k, .: 3
HOM T J3 + Jl HoM ' “OuHL ( )

Lwpwuybu T hwuwnwnnth dUndbinng phiniws dkpkiwgh puthweph Yngwn Ygnpphsh Jpu wgynid |

HOM

73 Undkinp

T J,+J,

T, =THOM{1+[Tmax —1} %5 }zTﬂwkdm: ey

Ul 4 1 5-nud gnyg £ npqus Kypar U Kopez qnpsuljhgibph  thnthnjumpjut pinypep jupu]ws
J2/T1i-hg, Tmax/Tuow.-h nuppbpn wnbsnipnibibph pbwpnud: Gpnwd L, np dbpkuugh wiwpynn dwup
hutipghuyh dndktnh wdhu qniqpupug Ygnpnhsh Jpu pintusph wgnid k:

Utipkuwttph owpdwpbpubipnid  htwpuwnp E wpwbwluwih nhuwdhl pheudusputph
wnwowgnid  wjiyhuh wuhtppnt  HEyupwowpdhsubph  hwjwdhwgdwdp gnpswpluwut  fud
wpgbjuyuwt  dwdwbwl], npntp j(uwjunpkt  oquuugnpsynid ki dbkphuwphunipjutt  wwppkp
plwqu]upibpnid’ npuig wwpgnipyui sinphhy: Upy phnidwspubtpp hwoyh swnibjn nhwpnid, npnip
Epptidt ghpuquiugnd Bt wbdwbwlwb pEnuuspubpp 8..10 wuqud, npnoynid &t puwn pwipdhsh
hqnpmipjul U wijubwlwi hwfwmpjui, hwigkgmd t tpwiwluyh upwjibph pupdwpbpbph
dwubph pun wdpnipjut hweyduplubtpnid:

Utnn RiEyupwowpdhsh uwnwwnnph hwpnypubph dhugdwt dwdwbwly vinwnnph U npnwnnpp
thupnypulipnd wnwewinid th wigdwt gnpdpupwugh hnuwtpttp, hull ywquhuwhwnnpysnid uljunid
Et gnpst) wugnidwjhtt dwquhuwlwu hnupbp, npntp thnhugnpénipjut wpyniupnd LEjnpuwowndhsh
nnuinpht Ygynud b ubing guwugh hwdwpnipjudp dudwbwuyh pupwgpnid thnthnhynn thnihnjuwljut
EEjunpudwuguhuwjut yunnng dndbuwn:

Uwnuwwnnph b nnuinph thwpnypubpnud jupmudibph wipnuwywnbpnn juybph hwpnypttph
dwquhuwlwt hnupbph, uvtnwnnph b pnnph qusnh wlnibwght wpugnipniukph b pupdhsh (huknh
Ypuyh dndbknh dhol juuwkpt wprnwwuwwnltpnn Jejnnpujut hwjuwuwpnidubph YEpnwdnipniunp
htwpwynpnipmt kg Tx owpdhy dndbuwp U S unnpp Yuwyhk] wnwehti Yupgh nhbbpkughuy
hwjuuwpnidubph hwdwlwupgh mbkupny
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dT, 1

—2 = -pQy*——T,,

at (@, — PQ)y T 0

dpy* 2 1

Y =—T ——w*—(w, — pPQ)T,, 5
sz 1T0—1 g

dt  J, J

npnty  S=(Q,—Q)/ Q) =(w, - pPQ)/®,, Q,-t uvnwwnnph HEjupudwgqihuwuwh fuownh
wunndwl uhtippnt hwdwhmipmniut £, @ - U ubinn guligh ppewliughtt hw&wunipniip, p i plknltph
qnugkph phip, Q - @ owpdhsh (hukph wilnibughtt wpugmpmip,  w* - U odwlnul
thnthnpowyubp, B, T, -4 pupdhsh dudwiwhh HEyunpudugqihuafut hwunwanip, T, =1/(@,Sy)
, Ty U S¢ U owpdhs unuktunh U unnph Yphnhjwlub wpdbpltpp, J;-p Hijnpupwpdhsh pnnnph
hutpghugh Undkunp, T, o owpdhsh (hubknht Ygynn nhuwnpmpjui nidbph dndbinnp: .

Pumipwugpulub E np (5) hwdwlwupgh gnpdwljhgubpp wupnitwlnid Eu B Ejunpwownpdhsh
Uhwyit nbnkjupbppught U jununguyhl wdjuybbpp, wjuhtpll wwghu & pympht hwuwbbih
nbinkjuunynipmnii:

GEpk wyu hwdwlupgny T, b s, hnthnjuwubttph ponp wdwbguibpp hwjwuwntgyt qpogh,
Junwbwip wuhtppn pupdhsh unnwwnply pinmipwgnph hwynith hwjuwuwpnudp

2T,
T, = :
(s/s)+(sc/9)

(6)

Utipktuygh  hntuwh  wppwwnwbpt  wwywhnyny  wnwdquljut  wqnpuqbpdnng  Ygnpghsh
Jupmigdwsdph U swihtph &hpwnn puwnpnipniap npoodnud £ onpnpwlh  dbpkiuynid  wnnwwnnpp
wphuwnwiiph yuydwbkpny, npnup Yupnn bu buwybu hnthnhadty [5]:

Ugnpnhsh dhpwn pnpnipgnitp thpuend k htnbyup.

1. Ygnpnhsh Junnigyudph tpwbwlnipniip:

2. Muunn dndbbinph wijuiuljut hwunwnnt dudwbwlh dbdnipjudp Ygnpnhsh swihh
twhubwlw pnpnipniip:

3. Cuwmpdwsd Ygnpnhsp whiwnp E nitktiw npnowljh ninpnn Ynonnipinit (yynipupbpnipnil), npp
npnpkp £ «updhs-Ygnpnhy-thnumbgnd-dbpbtugh - wpliuwnwipuyht - opquib
nwnwinnulijut hwdwlwupgh ghttwdhl hwoyuplubpnid:

4. Mhup t unmghy, Jupn'n E wpynp plunpus Ygnpnpsp thnpuwbgh] (wnwbg puypuydwi)
Jupdwdwdljn  gnpsupiuutt b wpghjuiut  dwudwbwl gnpénn  Juplwdwdltn
ququptwultnught pintgwspn:
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I'.IIl. MKpTUYsiH

JUHAMUNYECKHUE HAT'PY3KHU B YIIPYT'UX KOMIIEHCHUPYIOIIUX
MY®PTAX IPUBO/JOB

Paccmampusatomes 6onpocvl komnencayuu OUHAMUYECKO20 HASPYICEHUS. 6 YKA3AHHBIX 6UOAX MYydm,
KOMOopble YCMAHOBIEHbL 8 CUNOBbIX CXeMAX MAWUH U MEXHON02UYECKO20 000pY008aHUsL, PAOOMAIOWUX 8 YCL0BUSIX
Y0apHo20 U HECMAYUOHAPHO20 PENCUMOS8 HAZPYXHCeHUs. Ymounena 6enuduna HOMUHATLHO20 MOMEHmMAa ¢ y4emom
Xapaxmepucmux dHCeCmKoCmuy YApy2ux 1eMeHmos KOHcmpykyuu my@mol. [anel pexomendayuu no noobopy
OaHHO20 MUNA My@m npueoodos ¢ yuemom Xapakmepa pabomsl MAwuHblL U 610 NPUEOOHO20 YCMPOUCMEA.

Knrwueevle cnosa:. ynpyeas Komnencupyrowas my¢ma, Kodpuyuenm OUHAMUYHOCIU, DeNCUM
HA2PYIHCenUsl, HCeCMKOCIb HNEeMEHNO08 KOHCIMPYKYUU.

H.Sh. Mkrtchyan

DYNAMIC LOADS IN ELASTIC COMPENSATOR COUPLINGS OF
ACTUATORS

The problems of compensation of dynamic loading in the above types of couplings are considered. They are
installed in power circuits of machines and technological equipment operating under shock and unsteady and
nonstationary loading regimes. The value of the rated torque has been specified taking into account the stiffness
characteristics of the elastic elements of the coupling design. Recommendations are given on the selection of this
type of actuator couplings, taking into account the nature of the machine operation and the type of drive device.

Keywords: elastic compensating coupling, dynamic coefficient, loading regime, stiffness of structural
elements.

Uypunguw Lpwgw Sdwynuh - UU SZ ke T htunhuininh ntuwbng, 2ZUMZ
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VIIK 664.143(088.8) TEXHOJIOTHs1 IUILEBOW 1
JET'KOM MPOMBIIIJIEHHOCTH

B.M. ABerucsin, A.A. MKpTUYsiH

PA3ZPABOTKA TEXHOJIOI'MHX ITPOU3BOACTBA IIOKOJIAJTA
OYHKIIUMOHAJIBHOI'O HASBHAYEHMUSA C UCITIOJIb3OBAHUEM OTXOA0B
IMPOU3BOJACTBA ®PYKTOBbIX BUH

IIpusedennvl pesyromamul UCCICO08AHUSL COOEPIHCAHUS NUWEGLIX BOJIOKOH 8 GbIJICUMKAX (DPYKMOGHIX NIOpe
abpuxoca u ciugsbl. AHANU3 NOTYHEHHBIX OAHHBIX NOKA3AA BO3MOICHOCMb UX NPUMEHEHUS. NPU pA3pabOmManiou mex-
HONIO2UU  NPOU3IBOOCMBA WIOKONAOA (QYHKYUOHANILHO20 HA3HaA4eHuss 6e3 caxaposvl. Paspabomanwvi makdice
peyenmypa u HOMOYHO-MEeXAHUSUPOBAHHAS TUHUSA OJIS RPULOMOGIEHUS WOKOAAOHOU MACCHL.

Kniouegole cnosa: nuwegvie 6010KHA, PYHKYUOHANbHOE HA3HAUEHUE, KAKAO-NPOOYKMbl, NOOCIACIUMEND,
HOPOWKOBASL CMECD.

[TokomagHast Macca MPENCTABISIET COOOW TOHKO HM3MENBYCHHBIN MOyhabpuKaT, MOTYISHHBIH
CMEILLICHUEM CaxapHOW IyOpbl C Kakao-TePTbIM M Kakao-macioM. KauecTBo IIOKOJaIHBIX Macc
onpezenseTcs: TUCIepcHOCThI0. [0 MuCepCcHOCTRI0 TOHMMAETC s OIS YacTHll pazmepoM 110 20 mku B
O6IIICM KOJIMYECTBC TBEPAbIX YAaCTUI], BEIPAXKCHHAA OOBIYHO B IMpoucHTax. OnpeneneHI/Ie AUCTICPCHOCTHU
nmpou3BoaAuTCs MeTojoM Peyrora [1].

Jnisi ucronb30BaHMsl OTXOAOB HPOM3BOACTBA ()PYKTOBBIX BHH, KOTOPbIE MPEACTABISIOT cOOOH
MSIKOTHBIE BBDKHMKH, IOJTyY€HHbIE NPH OTICICHHMU XUIAKOW (ha3pl (HPyKTOBOTO MIOpe, HEOOXOOMMO
NPOM3BECTH HMX CYIIKY A0 COAEp)KaHUs cyxux BemecTB 98 %. [lng cymku OTXOIOB 10 YyKa3aHHOH
BIXHOCTH (2 %), MOTpeOHO# AJIsi IPOM3BOJCTBA IIOKOJAIHBIX MAacC, MPUMEHSETCS CyOIMMalMOHHBIH
METOJ, KOTOPBIH OZHOBPEMEHHO € CYLIKOW MaTepHaia I03BOJIIET HOIyYUTh OPOIIKOOOPa3HyI0 Maccy C
JIUCTIEPCHOCTBIO 10 20 MKM.

[Nony4enHnas mopomkooOpa3Has Macca, IPUMEHEHHE KOTOPOU MO3BOJISIET TPOU3BOAMUTE LIOKOJAT
¢ (D)YHKIIMOHAJILHBIMH CBOMCTBAaMH, COJCPKHUT, B OCHOBHOM, IHIICBBIC BOJIOKHA [2].

Iloka3zarenu NUILEBON U SHEPIreTHIECKOM IEHHOCTH (PPYKTOBBIX MHUILEBBIX BOJIOKOH (ABYX BHUIOB
abpuKoca ¥ CIIMBHI) PUBEIEHBI B Ta01. 1.

Tabnuya 1
Huu;eea}z U 9Hepeemuveckast YeHHoCmb NUUeBsblxX 60J10KOH, NOJNYUYEHHbIX 6 Kauecmee 0mx0008
npous'eodcmea a6pul<ocoebzx U CJiiue60o6sblx d)pmeoebzx BUH

HaumenoBanue 3HaueHus
abpukoc abpukoc clBa
“Ianax” “AxmxaHaban”
MaccoBast 1oJIsl CyXHX BelIecTB, %, HE MEHee 82,0 81,0 81,0
Maccosas noas Biaru, %, He 0ojee 18,0 19,0 19,0
MaccoBas 10i1s KJIeT4aTku, % 20,0...22,0 22,0...23,0 23,0...25,0
TTeKTHH- IeJUTFOJIO3HbIH KOMIUIEKC (raJaKTyPOUH - 38,0...41,0 39,0...40,0 39,0...42,0
TFeMUIIEIUTION03a, 1IEJUT0II03a, OSIIOK IKCTEKCUH), %
CyMMapHOe KOJMYECTBO THIIEBBIX BOJOKOH, % 68,0...70,0 70,0...72,0 70,0...72,0
Maccosas nomas 6enkos, % 6,0...8,0 6,0...8,0 55...7,0
MaccoBast 10Js1 MUHEPaIbHBIX BEIIECTB, % 3,50...5,0 3,5..5,0 3,5..5,0
AMHWHOKHCIIOTBI: aJlaHKH, BAJIMH, JIEHIINH cIe b CcIte b CIIe b
MHuUKpO3JIeMEHThI: bapHii, 60p, MapraHer u jap. CIIeJIbI CIIeJIbI CIteJibl
DHepreTuueckasi HEeHHOCTh, KKAJl 238,5 239,6 228,8
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Kak BuOHO M3 TaOIMIBI, CYMMapHOE KOJMYECTBO IHUIIECBBIX BOJOKOH HAXOIUTCS B Ipeaeiax
68...72%. DT0 MO3BOJIAET TOIYYHUTH IIOKOIAN 0€3 caxapo3bl U C OOJBIIUM KOJUYECTBOM BEIIECTB,
MOJIC3HBIX JJIsi OpraHu3Ma uejoBeka. [l mpoW3BOACTBA IIOKOJAaa, B pELEHTYpe KOTOPOro B3aMeEH
CaxapHOW TMyJApbl HCIONB30BaHA JIByXKOMIIOHCHTHAs TIIOPOIIKOBAas CMECh, TPUMEHEHa OOBIYHAS
TEXHOJIOTHsSI TIPOU3BOJCTBA IOKOJana. IIpu COCTaBJIGHWH pelenTyphl MIOKOdana (PYHKIIMOHAILHOTO
Ha3HAYCHHS UCIIOJIb30BAHbI KOMIIOHEHTBI, COCTOSIIUE U3 OTXOJI0B MPOU3BOICTBA (PPYKTOBBIX BUH, COJEP-
JKAIUX THIICBBIC BOJIOKHA M BBICYIICHHBIX METOJIOM CYOJNUMAIINH, W TOJCITACTHTENS - SPUTPUTONA B
Buze Oeroro mopoiika [3].

Pazpaborannas penenrtypa nokosaaa npuBeeHa B Tadu. 2.

Tabnuya 2
Peyenmypa wokonaoa ¢yHkyuoHanbHo2o HasHaueHusa 6e3 caxapa ¢ UCHOIb308AHUEM OMX0008
npou3800cmea pyKmosuix 8uH

Haumenosanue 2 © Pacxo1 CeIpbs 0 cyMMe OO1uit pacxo/1 ChIphbsi HA
=R ¢az, ke 1m He3aBepHyTOTO
Mm
é S & LIOKOJIAa, K2
o2 g
= E B HaType B CYXHUX B HaType B CYXHX
o = BEILIECTBAX BEIIECTBAX
IoporkooOpa3Hass Macca BBICYIICHHBIX
0TX0JI0B (a0pUKOC, CJKMBa) MPOU3BOJCTBA 98,0 378,9 371,3 382,43 374,8
(hpPYKTOBBIX BUH
Opurpuron 98,0 162,43 159,18 163,9 160,61
Kakao-teproe 97,0 287,6 278,97 287,6 278,97
Kakao-macio 100,0 178,6 178,6 178,6 178,6
Jlennruu 100,0 3,0 3,0 3,0 3,
Bauninn - 0,3 0,3 0,3 0,3
Hroro - 1010,3 991,35 1015,83 996,28
Brixon, 99,0 1000,0 990,0 1000,0 990,0

Baaxuocts - 1,0%10,2 %
Kup - 32,62%+2,0%

Pa3paboTranHbIii IOKOIA] TPOU3BOAAT B BUJIE ILTUTOK MPSAMOYTOibHON (opmbl Becom 100, 50,
20 2. BripabaTsiBaeTcsi U3 Kakao-0000B, TTOPOMIKOOOPAa3HON CMECH OTXOZOB IMPOU3BOJCTBA (BPYKTOBBIX
BUH U DpUTPHUTOIIA. BEIycKaeTcst 3aBEpHYTHIM.

Jiis mpon3BOACTBA LIOKOJIAZa, B PELENTYpe KOTOPOrO B3aMEH CaxapHOW IyApbl NMPUMEHEHa
MOPOIIKOOOpa3Hasi CMech, pa3padoTaHa MeXaHM3MPOBAaHHAs IMOTOYHAs JIMHUS, KOTOpas IOKa3zaHa Ha
PHCYHKE.
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Puc. Texnonozuueckas cxema npousgoocmed uioKOJIAOHOU MACChl PYHKYUOHANbHO20 HA3HAYEHUS
0e3 caxaposbl ¢ UCNONBL30BAHUEM OMX0008 NPOU3BOOCHEA PPYKIMOBLIX BUH

N3 OynkepoB 1,2 COOTBETCTBYIOIIMMH IDIYHXXEPHBIMH HAaCOCAMH-I03aTOpPAaMH B TIEPBEII
CMECHUTENTb 5 TOMAIOT Kakao-TepToe W 2/3 YacTH Kakao-Maclia, TyAa e W3 CIeUaIbHOr0 OyHKepa
Jno3artopa 3 JEHTOYHBIM TPAaHCTIOPTEPOM 4 TOAAIOT JIByXKOMIIOHEHTHYIO MOPOIIKOOOpa3HyI0 cMech. B
cMecHTeNie 5 KOMIIOHEHTBI THIATEIBHO MepeMenuBaioTcs npu Temmeparype 40 C, o0pasyst 0JHOPOIHYIO
TECTOOOPa3HYIO Maccy € )KUPHOCTBIO 10 28 %, KOTOpast MOCTYIAET B IIEPBYIO ISITUBAIKOBYIO MEIBHULLY .

U3 mepBoll NATHBANKOBOW MeNbHHUIBI 00pa0OTaHHAs OJHOpPOJHAs MacTooOpa3Has Macca
MOCTYIAaeT BO BTOPOW CMECHUTENH 7, T/Ie TONAIOT OCTaBIIylocsa 1/3 4acTh Kakao-maciia U pa3KmKUTEIb.
Maccy nepeMenmBaroT B OBBIIICHHBIX 000pOTaX CMECUTENs pu Temieparype a0 60 C.

Oo6paboTraHHas Macca IMOCTYNACT BO BTOPYIO ISATUBAIKOBYIO MEJIbHUIYY 8 IJIi OKOHYATEIBHOI'O
W3MEJIbYCHUS! U MPUTOTOBJICHUA IIOKONagHON Macchl. IlomyueHHas mokosagHas macca 4yepe3 Hacoc 9
MOCTYMAaeT B TeMIepupyomyto MamuHy 10. 3aTtem ee moiaroT Ha GOpMOBaHUE.

Takum o0pa3oM, B pe3yibTaTe MPOBEIACHHBIX HCCIEIOBAHMHM CO3MAETCSI BOSMOXKHOCTH HPOM3-
BOJIUTH IIOKOJAl, KOTOPBIH HE COACP)KUT caxapo3y, 3a CUeT IMPHUMEHEHUS OTXOIO0B IPOM3BOACTBA
(PYKTOBBIX BHH, BEICYIIEHHBIX METOJIOM CYOJIMMAIMH B BUIE TIOPOIIKOOOPA3HBIX Macc.
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4.U. Utwnhuywt, U.U. UYpngu

NS1U3hTL GhLhLENP UMPSUHNRE3UL [FUPNLLEMh OGSUSNNPOUUUR
SNRLUSPNLUL LTULUUNRE3UL TNUNLUYN UPSUHNR@E3BUL
SthuLNLNGhU3h UTUUNhU

FPhpyws ko Sppwih b vuynph wunnuyhl pymukph dquépnid wwpnibwlpng ubbnughl plpkph
hEvnwgnunwl wpyniaphkpp: Unugyuws nifjuybbpp hnupunpnipinil i wyky gpulp oquuugnpsky pnialghniuyg
owlhwlnpyul wnwhg wwpnupngh pnlinjunuyhll qubqyusibph wpnmuppnipniinid: Upwlfky Bl uyn ponlnjunh
wpununpnipyul punugpughpl ni hAnupuyhl wpunmugpniepul jupmipp:

Unwtigpuyhti pwnbip. ubinuyhl plipkp, $niblghnbuy bowbwlnipnil, julwn dpbppllp, pungnugnigps,
thnpkinfwl prunbnipn:

V.M. Avetisyan, A.A. Mkrtchyan

DEVELOPMENT OF THE TECHNOLOGY AND TECHNIQUES OF THE
PRODUCTION OF CHOCOLATE WITH FUNCTIONAL PURPOSE USING THE
WASTE FROM FRUIT-WINE PRODUCTION

The results of the study of nutritional fibers contained in the extracts of apricot and plum mashes are
presented. The analysis of the received data showed the possibility to use them in the production of the chocolate

masses with functional purpose without sucrose. The receipt and the production line of the chocolate have been
developed.

Keywords: food fibers, functional purpose, cocoa products, sweetener, powdery mixture.
ABetncsH Bapcenux MapaukoBHa - nelictButenbHbIN wieH MAA, kaan. texH. Hayk kadenpsr TITPIT

HanmonansHoro arpapHoro yausepcutera Apmernn (HAYA)
MxkpTusin Apamanc ApMeHoBHY — aciupanT HAVA
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ISSN 1829 - 0043 BECTHHMK MHKEHEPHOI AKAJIEMHAWA APMEHHAH (BHAA). 2018. T.15, Ne 3

YK 512.643.4+621.52 NH®OPMATHUKA, DJIEKTPOHUKA U
HAYYHOE TIPUBOPOCTPOEHUE

C.O. Cumonsn, I'.B. Anamsn, A.B. MeJuksaH

METO/AbI PEHIEHUSA O%[HOHAPAMEIPHHECKHX MATPUYHBIX
YPABHEHUU YETBEPTOMU CTEIIEHMU (1V)
(/lexoMMIO3HIMOHHBIH MOIX0/)

Paccmompenvt  oononapamempuueckue Mampuynvie YpAGHEHUS YEMBEpmMOoU Cmenenu, O peuleHus
KOMOPbIX NPeONiodicenbl AHATUMUYECKUT, a MAKIICce NOCIe008AMENbHbII U NAPALIENbHbIU YUCTEHHO-AHATUMUYECKUEe
memoovl. Hucnenno-anarumuieckue Memoovl OCHOBAHbI HA AHATUMUYECKOM Memoode U Oupgepenyuanbuvix
npeobpasosanusx. [lpusedenvl yciogus paspeuumocmu 3a0a4u.

Knrwouesvie cnosa: oononapamempuueckue MampuyHvle YPAGHEHUs YemEepmou CMmeneHu, OeKoMNo3u-
YUOHMbIE AHATUMUYECKULl, d MAaKdIce NOCAC008AMENbHYIN U NAPAIIEAbHbII YUCIEHHO-AHATUMUYEeCKUEe Memoobl
peuierus, YCio8us paspeuumocmy 3a0auu, cospemenHble Cpeocmaa UHQOPMAYUOHHBIX MEXHOIO02UI.

BBenenne. B [1-4] mpemnoxeHbl METOABI PEIICHUS OJHOMAPAMETPHYECCKHX KBaJPaTHBIX
MaTpPUYHBIX ypaBHEHHH, B [5-8] - MeToabl pemieHus] ofHOMapaMETPHUSCKUX KyOHMYECKUX MaTPHUYHBIX
ypaBHeHui, B [9-11] - MeToabl peuieHHs OTHONAPAMETPUYECKUX MATPHYHBIX YpPAaBHEHHH YETBEPTOM
crerneHd. B HacTosmielt paboTe mpeanaralnTces IeKOMIIO3UIMOHHBIE METO/IbI, COOTBETCTBYIOLIHE TIPSIMBIM
MeToJaM, npeaioxkeHHbM B [10].

MaremaTuyeckmii annapar. Mtak, pacCMOTpUM OJJHOTIAPAaMETPUYCCKHE MATPUYHBIC YPABHCHUS
YETBEPTOU CTEMEHU

Ao(®) - XAW)+ AL - X0+ A (1) - X2 (t)+ Ay (1) - X (1) + A, (t)=[0], @)
rae Ai (t), i=0,4 - OJHOMNapaMETPHUYCCKUE KBaJpaTHbIC MaTpHIbl IIOpsSaKa M, a X(t) - HEU3BECTHAA
oJlHONapaMeTpHu4ecKas KBaJIpaTHas MaTpHUIla IIOpsAaKa M, IoJIeKalas OIpeacICHUIO.

Hanee, no ananmoruu ¢ paboroi [11] matpuunoe ypaBHenue (1) mpencTaBuM B BUAE IPyroi
9KBHUBAJICHTHON MaTPUYHOMH CHCTEMbI BTOPOT'O MOPSIKA, T.€. B BUIE

{Ao(t)'Yz(t)+ At)-Y (1) X (1) + A, (1) YD)+ A1) X (1) + A (t)=[0] @
X*(t)-v(t)=[o] .

rIe Y(t) - HEW3BECTHAs] MaTpHIla MOpAIKa M, TaKXKe IMOJIeXkKAIIasl OMPECICHUIO HaPSAy ¢ MaTpUIICH

X(t).
1. Ananurndeckuii Meron pemenmsi. [Ipenmnonoxum, 4To BCce MaTpHUIbl, BXOAALINE B CUCTEMY
(2), KOMIUIEKCHEIE, T.€.

A(t)= By (t)+ i - Colt) 3)
At)=B,(t)+j-C,(t) @)
A (t)=B,(t)+ i-C,(t) (5)
Aq(t)=Bs(t)+ -Cs(t) (6)
A (t)=B,(t)+ i - Cylt) ()
X(t)=M(t)+ i-N(t) (8)
Y(t)=Pt)+j-Qlt) . ©)

Toraa B cooTBeTcTBUH C (2) MOTYYUM
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A (t)-Y2(t)=[B, (t)+ j-Co (t)]- [Pt)+ j- Q) =
=[Bot) + i Colt)][P? () - Q*(0)+ j-[P)- Q1)+ Q) PO]=

A1) X()-Y () =[B.(t)+ j-C. )] M)+ j- NG [PE)+ - Q)] =
=[B:0)- M)+ j-C,(0)- M)+ i - By (t)- N(E) - €, (t)- NW)- [P(t) + - Q)] =
=B, (t)- M(t)- P(t)+ j- B,(t)- M(1)-Qt) + j- C,(t)- M(t)- P(t) - C,(t)- M(t)- Qlt)+
+-Bi(t)- Nt)- PE)- B, (t)- N(t)-Qlt)- C, (1) N(t)- P(t)- j-C.(t)- N(t)- Qlt)=
=[B,(t)- M) P(t)-C,(t)- M(t)- Qt)- B, ) N(t)- Qft)- C. (1) N(t)- P(t)] +
+j-[B,(t)- M{t)- Qlt) + €, (t)- M(t)- Pt) + B, (t)- N(t)- P(t) - C,(t)- N(t)-Q(t)]
A ()Y (t)=[B,(t) + i-C,(t)] [P(t) + - Q)] =
=[B, (1) P(t)-C,(t)- Q)]+ j -[B, (t)- Qlt) - C, (t)- Pt)]
A(t)- X (1) =[B, (1) + j - C;(0)]- [M(t) + i - Nt)]=
)+ B5(t)-N()] -

CnenoBarenbHo, ¢ yuetom (10)-(13) maTpuunas cucrema (2) npuodperaet Bu

=[Bs(t) M(t)-C4(t)- N(t)]+ j-[Cs ) Mt

By (t)- P(t)- P(t) - By (t)- Q(t) Qlt) - C, (1) P(t) Qlt) - Co t)- Q(t)- P(t) +
+B,(t)- M(t) P(t) - C1(t) M(t)-Q(t) - By (t)- N(t)- Q(t)- C,(t)- N(t)- P(t) +
+B,(t) Pt)- C, (t)- Q(t) + B (t)- M(t)- C5(t) N(t)+ B, (t)=[0]

B, (t)- P(t)- Q(t)+ By (t) Q(t)- P(t) + Co t)- P(t)- P(t) - Co t)- Q(t)- Q1)+

+By(t)- M(t)- Qt)+ C(t) M(t)- P(t) + By(t) N{t)- P(t) - C1(t) N{t)- Qt) +

nJin B I‘I/IHepManI/IT-IHO-FI/IHepBeKTOpHO-ﬁHO‘IHOM IIPEACTABIICHUM.
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B;(t) | ~Calt) | Bolt)- P(t)— Cot)- Q(t)- By(t)- M(t)- C,(t)- N(t)+ B, (t)
Cy(t) | Bs(t) | Bylt) Qt)+Cylt)- P(t)+ B, (t) N{t)+C,(t)- M(t)+C,(t)
M(t) ‘ -N) ‘ -E
N{t) | M) 0
=By (t)-Qlt)-Colt)- Pt) - By(t)- N(t) - C,(t)- M(t) - C,(t) | [Mt)]  [B,(t)
Bot-Pt— + B, (t)- M(t tNt+ t N (t __ o\t 1
(t)- P(t)- C, (t)- Q(t): () ()= C,[t)- N()+B,({t) | | N@E)|_ |Cult) (15)
P(t) 0
_E Q| [ o |,

rae E — eguHUYHBIE MaTPHIIBI IOPSAAKA M.
Ilocregnroro  rUmepMaTPUYHO-THIIEPBEKTOPHO-OJIOUHYIO  CHUCTEMY TMPEACTaBUM TaKke B
KOMITAaKTHOH 3aITHCH.
D(R(t)- R(t) == S(), (16)

4mx4m  4mxm 4dmxm

OTKYy/Ia TIPH YCJIOBUH OJHO3HAYHON Pa3pelIMMOCTH 3a1a4u (yCIOBHU PETYSIPHOCTH)
detD(R(t)#0 <« 3ID(R(t) (17)

IMOJIYy4YUM UTCPALUMOHHYIO BBIYUCIIUTCIIbHYIO CXEMY

R(t)g) =—D MR )- S(t), (18)
rie OJHOMAPaMETPUUECKUE TUIIEPBEKTOPbI-MaTPHLIBIL:

R(t)=[M(t) | N(t) | P(t) i Q. (19)

S(t)Z[BA (t) ! C, (t) | 0 OIr’ (20)

a ( — HOMEp UTEpauu.

3ameuanne 1. CootHommenus (16)-(20), oueBUIHO, TOBTOPSIFOT coOTHOIIEeHUS (22)-(26) u3 paboTh
[11], ecTecTBEHHO, C TOYHOCTBIO 10 MATPUYHBIX OJIOKOB MATPHIIbI D(R(t)) B (16).

2. YuciaeHHO-aHAJUTHYECKUE MeTOAbl pemienusi. JlomycTwM, 4YTO JUIS BCEX MAaTPHUYHBIX
SJIEMEHTOB THIIEPMATPHYHO-TUIIEPBEKTOPHO-0J104HON cHucTeMbl (17) HMMEIOT MecTo Clleayronme
T depeHnranbHbIe peodpa3oBaHus:

BO(K)zHTT.dZtBQ(t)M = Byt)=&,(t.t,, H,By(K)), K =00, (21)
CO(K)ZHTT'%*?@LIV = Colt)=n, (t.t,, H,Co(K)), K=0,e0, (22)
B, )_HTT ddi()lm = B,(t)=¢,(t.t,.H,B,(K), K=0,, (23)
C,(K)= HKT 'd};f()lt:t = C,(t)=n,(t.t,, H,C,(K)), K=0,0, (24)
B 0)= 1 T -, (), K =0, @
C,(K) HKT 'd};(t:K()IM = Cy(t)=7,(tt,,H,C,(K)), K=0,m, (26)

456



B3(K>=HTT'dZtB£(t)IHV = By(t)=&,(tt,.H,By(K)) K=0,00 27)
C?’(K):HTT'deKS(t)M = Cylt)=m,(tt,, H,Cy(K)), K =0, (28)
B“(K):HTt'dZ?:(t)ltzt, = B,(t)=¢,(t.t,,H,B,(K), K=0, (29)
c4(|<):H?T.O'ZI(;;‘(t)ltzt = ¢,(0)=n,0t, H.C,(K), K=0. (30)
M(K>:H7f'dzthﬂ(t)|t_tv = Mt)=¢& (61, HM(K)), K=0,x, (31)
N(K):HTT.dzlt'\,i(t)lt=t = N(D)=n,(tt, HN(K)), K=0.0, (32)
R L A s @
Q(K)=HTT~ d;ﬁ(t)htv = Qlt)=n,(tt,.H.Q(K)), K=0,, (34)

re Bo(K), Co(K); By(K), Ci(K);iB,(K), C,(K);Bs(K), C4(K);B4(K), C4(K): M(K), N(K);
P(K \ Q(K) - MaTpUYHBIE AUCKPETHI OJHONAPAMETPUUECKUX MATPHUIL Bo(t), Co(t); Bl(t), Cl(t); Bz(t),
Cz(t); B3(t), Cs(t); B4(t), C4(t); M(t), N(t); P(t), Q(t) COOTBETCTBEHHO; H — MacmTaGHbIi
ko3 dumment; K =0,00 - LEIOYHCIEHHBI apryMmeHT; t, - LIEHTp annpoKCUMallH; é—’o (o) + §6 (o) u
7, (o) T 7, (.) - aNMpPOKCUMHPYIOIUE (YHKIHMH, BOCCTAaHABIMBAIOIIUE MATPULbI-OPHTHHAIIBI B0 (t) +
B, (t), M(t), P(t) u Co(t) + C4(t), N(t), Q(t)COOTBeTCTBeHHO.

[MocnenoBaTenbHBIA YUCICHHO-aHATUTHYCCKAN MeTo pemieHus. HMcmonb3ys nuddepeHnnanbsHbe
npeobOpasoBanus (21)-(34), nepeBeeM HENUHEHHYIO THIIEPMATPHYHO-THIICPBEKTOPHO-0JIOYHYIO CHCTEMY
(16) w3 obmactu opuruHagoB B 00sacTh AuBPEepeHIMaTbHBIX H300pKEHUHA, UMEsT B BHIY, YTO
TUIIEPMATPHULIBI

dyy i dp, ‘f’_l_%_ dig
D(1,0; ~1%;-++1,1 - 1,0,1) = giigz gjz gii -
dyy [ dyy "d';; dyg
o). | P-4 Zeob 0 S i v S -5,
_| G0t Bl {ZBO(V) Q)+ Col)Pl-v)+ 3 B )N -v)+ 3 C,() M(I—v)+C2(I)}
MOTNO| “E50)
NG M) 0
[ 8,00l 35 0 ll-v)- X 8 uh N -u)-3 M(l—v)—czm}
{ BO<V>.F><|_V)_'= CO(V)-Q(I—v)+ZI=:Bl(v)-M(I—v)— Cl(v)'N(I—v)+BZ(I)} @)
0
—E-5()) |




rae o (I) - TeistopoBcKast enuHuna [12]:

~J1 mpm  1=0 o
5(')_{0 pu | 21,—00 ’ I —0, y (36)
a YMCJIOBBIC TUIICPBEKTOPHI-MATPHULIBL:
R()=[M(): NG) | P() QU 1=0.K, (37)
s()=[B,0):c, )00 (38)

3ameuanue 2. O4eBuaHO, uTO B (35):

Il
o

dy, =dy,, dyy =—dy,,
dyz=dyy, dps =—dyy,
ds; =dyy, dyy =—ds,,
33 =y, dy3=d;, =0.

3ameuanune 3. Uro kacaeTcd JaJbHEHIIMX BBIKJIAJOK IO MPEACTABICHUIO IMOCIEAO0BATENbHOTO U
MapauIeIbHOTO YUCIEHHO-aHAINTHYECKHX METOJIOB, TO, €CTECTBEHHO, OHHM TOBTOPSIOT COOTHOIIECHUS
(45)-(57) u3 pabotsl [11], KOHEYHO, ¢ TOYHOCTHIO 0 MATPHYHBIX AUCKPETOB (35) HacTosMmIEeH paboTHL.

3akmiouenue. Takum 00pa3oM, OCHOBHBIE BBIYHCIHMTENBHBIE ONEpPAlMd [0  PEHICHUIO
pPacCMOTPEHHOW 3ajJadd TpH JEKOMIO3WIMOHHOM TOAXONE TAaKKe CBOMATCS K PEKypPEHTHBIM
YUCIIEHHBIM TIPOIEAYPaM U K ONEpanyuyd CyMMHPOBAHHUS MO BOCCTAHOBIICHHIO MAaTPUYHBIX OPUTHHAJIOB-
peutenuii (8), (9). [Ipu 3TOM MKUPOKO MOTYT OBITH MCIIOJIE30BaHBI BO3MOXKHOCTH CPEJICTB COBPEMEHHBIX
nH()OPMALMOHHBIX TexHoorwi [13].
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U.<. Updntjywt, ¢.4. Unwdjwt, U.Jd. Ubkjhpjut

2rrnre WUShauLh UbuMUruUESruuuL UusSrr8u3nu
cuduuurnruuerp LANOUUL UBMERNTYLENR (1)
(HeYndwynghghnt dninbkignid)

Yhwnuplyly kb snppnpn  wunpdwah  dhwgupudbnpulol dwunphgughll hwgwuwpnidbbpp, npnag
nidvwl hudwp wnwownlyly B whuypwnpl, piswbu wl hwenppulmb I gniquhke pyuwiuyhnpl JEpnpakp:
Ljumbuypinpl dkpnpikpp hpdinjws o whuyhnpl Jkpngh b ghpbplighuy dbuhnfunyeniabbph Jpw: Phpyky &a
Julmph pmékppniprul hudwgunwupnul waydwhbkpp:

Unwugpuyhti pwnbp. snppnpn wunpdwlp dhwuyupudbupulul dunphgughl hajuuwmpnidblp, pmsdwb
plinynghghnti whuypnpl, plswku Gwl hwenppulml m gmquhke pyuwiugpnpl dkpnpihkp, fuinph
Sk pnippul wuydwhbkp, nkpkjunyulul nkjinnghwubbph dudwinululhg dhongibp:

S.H. Simonyan, G.V. Adamyan, A.V. Melikyan

METHODS OF SOLUTIONS OF ONE-PARAMETER MATRIX
EQUATIONS OF THE FOURTH DEGREE (1V)
(Decomposition approach)

One-parameter matrix equations of the fourth degree have been considered, for solving of which
analytical, as well as serial and parallel numerical-analytical methods have been offered. Numerical-
analytical methods are based on the analytical method and differential transformations. Conditions for
solvability of the problem are given.

Keywords: one-parameter matrix equations of the fourth degree, decomposition analytical and
serial and parallel numerical-analytical methods of solutions, conditions for solvability of the problem,
modern means of information technologies.

Cumonsn Capruc OranecoBud — J1.7.H., ipodeccop, HITYA
Anamsan I'aruk BapnanoBuv - k.1.H., noreHt, HIITYA
Menuksan Anym1 BazreHoBHa — K.T.H., noueHT, HIITYA
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FU1IULU3PL CdS/CdTe LNRUUELBUSMULUL UMG4U3PL
ucMPMUPNuh2h UNLSUUNENU3PL PLNRFUSNEMP NRUNKRULUUPPNRY

Uwwyn dwlkpkupl sSwshuwwunnyws nz03:Sn (ITO) hwgnpnhs b intuwpuiiulg punuiph ypuw phuhwlui
Ubkpnnny Guwnbkgyl; F 0,2 Jjd hwuwnmppudp CdS punuip, nph ypw uybnihbnl BEhupuphdhwlui Jbpnpny
wdkgijly Fupish 3 Ui huwunnipyudp CdTe: Unwowigué CdS / CdTe hknkpnwbgwl hudwp swipnjlby B dplughl b
[nruuyhll ynpnmudyEpughll phnypugplpp: Po= 0,1 w/mifP nyup plnnkbhupynippul pkuypnid sunhyly F anugjud
punuilipuyhl wphughl Epyunhnpipsp iniuayhl Ynjuinundy bpaypl phnpughpp i O9-i, npp gty E 5%:

Unwugpuypti punbip. CdS I CdTe [huwhwngnpplisbkp, pugubpuyhl wplhughl Fibpghugh [Epuuhnfups,
[pLuughl Jojunudykpughl panipughp, wwihphll nknugpyng muwkbEjunpulwi Jngny, pniuwbEpunpalob
paphuanjup B Enpuluyui:

Lwjuwpwt. Uplwhtt dwpulngubpp wugu guph 50-wjut pywlubttphg dowldly thu
dhwpnipbnuyhtt junnigusp niukgnn Si-ujhtt jhuwhwnnpysh hhdwb Ypu: dhpghtt mwuphubphtt wpwg
nbdybpny wyy Upowlnidutipp mupynud b bl gusp huptiwpdtp niikgnn puquupnipbnuyht b pupuly
punuupuyhl, phs Wnipwwnwp Jurmguspny Yhpwyuthnpuhsitiphg vnwugws wpbwjhtt Eukpghwb
Bpyph Juphpubpht swpwnn puquubyunwly EEjupuluwt tubpghugh jEpyuthnpodwt hwdwp [1]:
Pupul] punutpwihtt wplwjhtt dwpwnlingubph nkjunnghwt nith pugwhwjn wnwybnipmniuubp,
ophtiml) Wymph phy pwbwl swubiny htwpuwnp E pupuly punubpughtt nuppkpmud oquiugnpsty
pwpdn fubbnt jupnpnipnit b hwdbdwnwpwp pupdp OFQ niukgnn (Uhtish 21%) huwhwnnpphsubp
[2]: PAmipknuyhtt junniguépny Si-wyhtt wpbught dwpunlngubpmd Jhuwhwnnpnhsh  Jubudwb
qnpsulhgp b wyy skpinh whpudbyn huwunnipynibp Juqinod ' 10 3 27 1 300 dfd; wyl nhypntd, kpp
punuipuyhtt dwpunlngubpnud Jjwbng skpnh hwunnmpniup | 0,5...3 «4d E: Zntuwh b dwwngkih
Ubkpnnutpny pupwly punuupuwght CdS / CdTe htwnbtpnjunnigJusph yuwmpwuwnnidp pniy L nwjhu
Jluyunpkt oguiwgnpsdt] npuip dh swpp wdwinuljuit dnunnkbjtdbunutph htwn dhwuht [3]: Ujuop
hhdtwlut juunhputphg dbyp wpbwyht tubpghwgh gusp htptwpdtpny b pupdp wpynibwybnnipjudp
dwpuljngubph yuwwnpwuwnnidu k, npnug dke qquijh dwut b qpungunud hwjngkthnuyht punuiipuyghe
Junnigqusph tplpnpn ukpunh wpliuwghtt dwpnlngutpp CdTe jhuwhwnnpphsh hhdwb Jpw [4]: Zwypnuh
E, np wpbh uybklunph wdbh wpynibwdbn oginugnpénid wyywhnynmud Eu dnwn 1,5 74 mpghjjws gninne
Jujunipnit nitkignn Jhuwhwnnpphsubpp, hisyhuhtt CdTe-u Lk, nph Juudwb gnpdwulhgp hwutnd k
5*10* ud/? wipdtiph [5]:

®npéwpwpwlywi dwu: CdS/CdTe htwnbpnwignidughtt  pwpwl pwnuipuhtt  wplwghb
nruubiEjupuut  hEdEunbbpp wuwnpuwundl) Bot 2UMZ-h Zhjhnnbuthu  jupnpunnphugnod
EEjupuphdhwuljub tuntgdwt mktninghuyny b juwnwpyt] Eu nkungktyut nhdpuljghnt uyklunptph
suhndubpp  unwugqwsd Yhuwhwnnpnphsubph hwdwp, npntp 0,15418 djd nktuwngbiywb wihph
Epyupnipjudp CuKa Swnwqujpws gsh ogunugnpsdwdp gnyyg ki wipyk) CdTe puquyht Wyniph hwdwp
unpnijuinipuht ophkinugué puquupmnipnuyhtt jurnigdusp [6]:

Ul 1-nud qunbpdws E yunpuundws jnruwbjjunpuljut wupph Jipetwljut junniguspp:
CdS/CdTe htnbpnwigdwi ynjpuinudybpuyhtt pintpwqptph swihdwt hwdwp In dbnwnh §ntnwljukphg
Uklp nknuypynud k ppddus CdTe opnh Jpw, hul dntu nbnwljup mbnunpynud £ ITO hwnnpghy b
nruwpwthutg obpinh Ypu: Quthdwb uwpph pin-ujubdwb pipgws E uly. 2-nud:
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ey 111

) I - ‘] CdTe
[ Cds

L. 1. Upliughl epyuipnfufs wiwpph junnigjwéph fnpyguwépp

Uunugqws udniph ynpuinudy bpuyht puntpughpp unnwbiwnte hwdwp oqungtyg Eup uyy. 2-h ujubiduyhg:
Luniop wbnungpynud £ nyuh wnpniph vy, hull tpw Gpine jntnwlunp dhugdnud E dhugdwi
hwppwlh tpyne hwnnpnhy jupkpht: Zwdwlupgsh spugph dhgngny wpuwntgyty b ujubdwb b swihty
tuniph tpimt Yntwnwlubph dhony wugwé hnuwbpp pun jupdwb wpdbtph: Unwugdws suthdwb
wpyniupubpp vhugdwt hwppwlihg thnpwbgymd G hwdwlupgsht, nph hwwnntly swthhy dpwugph
vhongny qéynid E tinioh Ynjpnnuduybpughtt pinipughdpn: 2Quhnmdubpp dhohtugynid L 100-hg 1000
wbquu:

Uhugdwt hwppuly Qunhhy dpwghp

\

‘Lunip < Lnyuh wnpmnip

Uly. 2. CdS/ CdTe hlwnbpnubgiwl Jnpinwdwkpughl pinipugpkpp sunpdwl vwpph pinl-upibiwi

Unwugws wpyniuphitph  dowlnud: LY. 3-nid  thpuyugdus b jnuuughtt b dplhwght
Unnudybpuyhtt  punipwgdtpp -0,5-hg 2 oy qupdwt mppnypnud: 1 lnpp  (D220) tnioh
Unpinudybpuyghtt pinipughst b Uptughtt nhdhunud: 27 (D220) tdniph Ynpunudubpught pintpughst £
Po= 0,1 Ju/mf inyuph hinkiuhynippub nhwpmd: Iy=11,5 «U, Up=0,63 9, puguwi qnpsuljhgp’ F=69%:
Ujuyhuny O23-u fuqulk) L 5%:
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Ul.3. Upluyhl §Epgunhnfufisp ynpunmudybpuyghl panipugskpp. 1- dpbuyhl, 2- intuughl phkdhdakpnid

CdS-CdTe htnnbkpnwigdwi pntinuyy junnigyuspp dptuyght nhdhunid upnbdwnhlnpkt upbkih b
ubpluwyugut] htnbywy YEpy (44.4). n b p- hunnppuljuinipnitubpny Jhuwhwnnpphsubph obpdught
hujuuwpulormpjut nphypmd dkpdhh dujuppulp qniuymd E Juikinughtt gninnt wnwuwnwnhg 60—
ny ytpl, hul] n hunnppujuinipyut jhuwhwnnpnhsh dwunid 8»—ny tkppl hwnnppuljwintpju gnunnt
hwwnwljhg, npykugh n- b p hwynppuwljwinipjut jhuwhwnnpphsh dwubkpnid dptiughtt nphypnid dtpdhh
dwljuppuljp (huth tnyup b wywhndh gnunpubph dnubnipniipn: Upwnwpht ninhy skindwt Yhpundwi
nhypnid  thnppuinid £ wnunkughwjuyhtt yunubsh pupdpmipniup (Sndudnipniiup), b dkdwunud L
nhnquyhtt hnuwiph funmpnibp: xp, x dksmpniubbpp hwdwyunuupuwimd ki hknkpnwbgdub
wpuwphtt dwjkpunypubph Ynnpphttwnibph, hull x=x b x=x hwdwywnuupwimd bt wigdw
wnpuunwugud okpnh dwlbpunypubpht, npp jhuwhwnnpphsubph obpduwyhtt hwjuuwpulornipju
nhwypnud puthwighy k hudbnqus Likjupnuutph hwdwp [7]: CdS k1 CdTe ohdwlw hywlutph dhongny
EEyunpnuttpp hudbunynid tu pyuqhstkqnp mhpnype b unbnénid hwdwywnwuhiwt dptuyghtt hnuwbp:

#juqpskqnp nhpoyge

/ \ o

Uillpulmulgulb okmn
Eqblpapnbikph hhdbyghum

] e

Ohuiwljuh Ynbuwmwlpn

Ulh. 4. @3 CdS-CdTe hEnbpnwigdwl $pninnuy Junnigywdpp dpbuyhl nkdhunid

Ul. 5-nud (D220) S = 1 we? dwljbpbuny tunigh Ynjnnudybpughtt punipughsdt £ Po=0,1 dw/u?
pEipJwé 1nyuh htnbuuhympjut nphypmd, hul 104=10,14 «U, 1w=11,5 U, Uoy=0,5 o, Uyp =0,63
ufjubpp Yhpgyus kb 0ly.5-hg, npnig thengn] hwpyby kup

P
F(%) = ——2 < 100% = 69%,
Uap X 14
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b 099-u
F x Uwyp x 1§J

1= = 59
n PO X S %
Ujuyhuny, O22-u juqukg 5%:
14
12 s + — -
I | T T
10 T
= g
e |
= 8
4
2
0 Uy Ui
a 01 02 03 04 05 0,6 07
0,4

Ly,5. Upliughl flpyupnfufish Jojunundybpaghl piniypughpp wplp nyup nwl

Gqpwlwgnipynit: Pwhwighy b HEjupwhwnnpghs n20s:Sn (ITO) punubpp wuwwnpuuwnyb) b
dwmqubnpntughtt yjuquuphvhwljwt tnuwtwlny, nph ypw phuhwljwt fwbwuwphny tuntgyty £ CdS
0,2 Y hwunnipjudp b fEjupuphdhujut tnutwlynyg CdTe 3 «§« hwuwnnipjudp, npnup Bupwuplyt;
Et pinphnuyhb obpdwdowmljdmt: Unwugdws tdnioh ynjinnudy bpuyghtt punipuqpbph swhdwb hwdwp tpu
Ypw nkqunpyty b In-h dbnwnu hywljakp * CdTe b ITO shpntph Jpu: 2unhudwt uwpph pinl-ujubdugh
oqunugnpsiudp  wknunpdus  Yntnwljnibph dhongn Yuwnwpll] ko Gunioh  Ynpunudybpughi
punipwgntnh suhmudubp dptughtt b (nruwghtt nidhdubpnud: Po= 0,1 4w/ui? inyjup htnkuuhynipjut
nhypnid swthdb] b unwugws punuipughtt wpbughtt Yepyuwthnpuhsh niuughtt yojunudybpughe
punipwghpp b O%Q-u, npp Juquk) & 5%:
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A.C. Cumonsin, A.A. Ipuosin, 7K.P. [IanocsaH

NCCIEJOBAHUE BOJIBT-AMIIEPHBIX XAPAKTEPUCTHK IIVIEHOYHBIX
CdS / CdTe ®OTORJEKTPUUECKHNX COJTHEYHBIX ITIPEOBPA3OBATEJIEN

IIposedeno uccredosanue 6onbm-amnepuvix xapakxmepucmuk nienounvix CAdS-CdTe homosnexmpuueckux
CoHeuHblX npeobpaszosameneli. Ha cmeKkisHHYIO NOBEPXHOCHb, NOKPBLIMYIO NPo8oosaulell U NPO3PAYHOL NIeHKOU
IN03:Sn (ITO), xumuueckum cnocobom wnanocumes CAS naenxa monwunot 0,2 Mkm, Ha KOMOpOU 3amem
onekmpoxumuyeckum memooom evipawusaemes CAdTe morwunoii 0o 3 mxm. [nsa coz0annozo zemeponepexodd
CdS/CdTe usmepenvt memHogvie u ceemosvle 60AbM-AMNEPHbIE XAPAKMEPUCMUKU U KOIPDUYUEeHM NONe3H020
oeticmeusi NIEHOYHbIX OMOINEKMPUUECKUX COTHEYHbIX npeobpasosamenei npu unmencuenocmu ceema Po=0.1
Bm/cm?, komopwiii cocmaenan 5%.

Knouesvie crosa: CdS u CdTe nonynposoonuxu, nienounvle npeo6pazosamenu COIHEUHOU IHePIul,
C8EMOBAst BONLM-AMNEPHAS. XAPAKMEPUCTIUKA, (HOMOINEKMPUYECKUll MOOYIb, VCHMAHAGIUBAEMbLIL HA Kpblule,
ABMOHOMHASL (POMOIIEKMPUUECKAS. INEKMPOCIMAHYUSL.

H.S. Simonyan, A.A. Drnoyan, Zh.R. Panosyan

INVISTIGATION OF VOLT-AMPERE CHARACTERISTICS OF THIN-FILM CdS
/ CdTe SOLAR PHOTOVOLTAIC CELLS

On a glass surface coated with a conductive and transparent film In,O3: Sn (ITO), a CdS film with a thickness
of 0.2 um is applied chemically, after which a CdTe with a thickness of 3 yum is grown by an electrochemical method.
For the created heterojunction CdS / CdTe, dark and light Volt-Ampere characteristics were measured. At a light
intensity Po = 0.1 W / cm?, the Volt-Ampere characteristic and efficiency of thin-film photovoltaic solar cells were
measured. The efficiency was 5%.

Keywords: CdS and CdTe semiconductors, thin films solar cells, light Volt-Ampere characteristics,
photovoltaic module, installed on the roof, Off-Grid solar station of photovoltaic modules.
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Unwownplyynid b wpnuwmugh hnfughovdwl dbpnnp, npny npnpymd &G bU-p L £S-h hwppwlh dnGuowdwpl
nupwp hwnnppupbmnbph L omwppbph pwbwlGhpp: Upwiywo b C+ wygnphpdwlul Eqyny L Wolfiam-Mathematica
Ghpnwnwlul  opwgpny  opwgpbph  hwdwlhwnpg, npp  hGwpuwynpomipyml o owmughe Gwjfuwqodwl  Juwn  hngmd
wymnbwumwgyuo bpuwluwling npnply bU-p L FS-h hwppwih dnGuwdwihl qupmp hwnnppupbnbph pwbwlh L
mwppbph pwlwhh quwywgnyl hnfuhwpupbpugnipimbp’ pum  dnluwdughl gupmp Gjuqugonyl dwibpbuf L
wnwybjugnyl jguwl gnpowlgh:

Unwtgpuyhti pwnbp. plnbqpuy vjubisw, hwppwl, dnGunuduhl nuipm, hungnppupbpanbph puGul:

blwntqpu) uputidwjh (PU) L pwqiwtpm nmywuwitph (BS) ynGuupniighwjh Gwuwgqoiwl Jun
thnytipmd, tpp ninlu qunuithwn sniGhlp Junnigywoph dwuhb, wGhpwdtym GG Gwhiwqoynn bU-h L RS-h
hwppwlh dnGumwdwjhlG quymh hunnpnwtipmtiph dhohG pwlwyp qlwhwwmbinm dnunwynp dtpnnltp [1-6]:
blswtu L Jupbih tp vyuwuty, qGwhwwnwlph Gwhiwiuwl dtpnnlitpp uyqpmd Guwwunwlwnnnyuo thG
unmqgbint wju jud wjl@ Junonmgqwoph GwhiwqowjhG monmdGhpp” phghywlwl hpwgnpobihnpjw
wnbtiuwGyyniGhg:

Clnhwlnp  wndiwdp, Juwnniguwoph G(wjuwqoiwl plpwgpmi GwhuGwliwl qGwhwwmwlph
dtipnnGtph Ypwynudip wihpwdb)wm tp Gwhn’ vwppwynpmibtinh Byuydwl dwdytnbbph jpeumdwl hwdwnp'
GGt ny mbhluGhyjwjwl wwpwitnptph Guundwdp wipinhwnm wénn pwpép wwhwboltinhg:

Uju  wpuwwnmwlph hhiGwywl hulghpGipp wynndwnwgyuwo  (wwqoiwl  hwdwlwpgbiph
powlwyltipmy hGunbgpwy uvpubdwih b nwywuwih dnGuwdwjhG nuywh hwnnpnuptpmbph pwlwyh L
wnwnpptiph pwlwyh jwwagnyyl thnfuhwpwpbpnipjwl npnpndl L, npli wwywhnymd L jgdwl gnpowlygh
wnwytjugnyyl L GJuquqagniyi dnGunwdwjhl nuymh dwytptuh wpdtipGtn:

Uwptdwmhywlwb dnnbih dhongny [7,8] npnpytp £ bU-h L AS-h hwppwyh dinGumwdwjhG nw)wmhp
hwnnpuwztpnbtph pwlwyp’

= _ Zsﬁhm. _ dminE _ tmyd i, (1— p)(N +N P)N 0.5(p-1)
V= KS KabN K \/%(1_‘_ p)(NO'S—N°’5P) ,
npntn ¥ — hU-h L RBS-h hwppwyh dnGnwdwjhG nuw)wh  hwnnppuptpnbph  pwlwyl b,
(> Sy =mpL)- 1° LiblnpuanG ShugmoGhph wwipushG bpyupmpyiGGsph pghwGmp swhbpbup,

K —' hwnnppuptpnh hwnnppujupbph funnipjuG qnpowlhgp, S - p° hwppwyh dnGunwdwjhG qupwnh

(1)

wdpnn9 dwybpbup, dmin - 0" hunnpnuwiwunptph (w)GnipymGp, L- n° bU-ph L AS-h hwppwyh dnGumwdwjhG
nupwh btnpuu shwgniGhph qupkph GplupmpymGihph gnudwpp, axb- 6 hwdwuunwuuwGupup
wwpptiph dhol twd htnwyynpmpniG6p hnphgnGulwi L mnnuhwjug npnmpymGatpny, N —p' wmwpptiph
pwlwyp hU-my, t — G ynpwltph §ynnuynpiwb gnpowlhgp (0,5 <t -<1), M, — G wmwpptph Giptiph dhohl

pwlwlyp, P— G dhowmwppwjhl Yuwbph unmpjul gnpowlhgp (O,l <p< 1):

(1) ywpuJwonipyniln pnyyp £ wnmwhu nioty uhGptigh dh wpp fulinhpGtp:

dpoupyttp ¥ = f(N), tpp K=const, y=f(k), tpp N=const, S=f(N), tpp
y=const L s=f(y).tpp N = const ynptiph hwdwlwngp (Gy.1,2): Unwgquo ¥ = F(N) 1 s = f(N)
hwunwuniGnipjul Ynptpp hwdpGymd GG [7-8] wpuwwmwlplhph wpyniGplGiph htwn: {wjywmGh £, np
mwpptpn dwybptulGtp mGEG mupptp dnGunwdwyhl pGmpwgnptp: Oquytiny G2qwd juhujwompjmbitphg
Jupnn tGp munuiGuuppty hU L RS-h hwppwyh shlGnyG N hGnbgpugiwG wunhdwGh Ywhunuip

dwytiptiultinhg L hwnnpnuptpntphg (GY. 2):
Shunwpygwo uplptigh dwulwynp hulnhpGtpG pptiGg pGnipwqpny ujwpwp GG: Cun pGuopjuo
gnmgwGhpGtph” yunnigwopGtph uhGphqh yiumnpuyuwb fulnph npjuoph nhwpmd yhwump k hwpyh wnt, np
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wjnuhuph puqiwswthwihwihG fulnpph monwdp sh Jupnn dshwyp hGh bU-p b BS-h Gwjuwqodwl pninp
ntwyptiph hwiwp:

Y
4 K.woy = 0’1
N <N, <N,<N
(N, 2 3 s) 20 K, =03
e K, =04
10
. KMOH = 095
MOH = 0’6
- . 2000 4000 §000 s000 10000 v
K 0.8 0.6 0.4 0.2 N
w) P

U 1. hlinkgpuy ufulbidwyh hwppwhh hunnpoupbmnbph Y pwGwh jwfunidp donGuwdwpl nuipmp hunnpouijunpbph
funmpput K gnpowlgh (w) b plintgpuy ufubdugh mwpptph N pwbwlhg  (2)

5

200

(N} < Ny < V)

r

38 .1 b L - e 5 1408 2:0° 340" 210" 5:40% pr
w) P
Ul. 2. hU-hp hwppwlih S dwhbpbuf Quwfunidp dnGuwdwipl nuipup hunnppupbmnbph Y pwluwhg b owapplph N
puwliwlhg

UhwjG Gwhiwqodwl wnbhuGhjuyul wnwownpulpl E npnpnid junnmgjwopwjhl wwhwleGhpn,
npnlg hwdwwywwmwufuw G Jupbih t uplptiqh fuGnhpp dbwybpyb] npuybu yaiunpwjhl L pGupt Gpu modw
dtipngp: Ujunbin wtwmp t G, np bU-h L AS-h JunpmgywoplGtph® pun dh pwlh gnigwGhpGtph uhGptigh
dudwlwly pwqiwswthwlh)uwypl  owwpdwjugdwl JbpnnGhipp hwpdwp £ Yhpwntp modwln
tpypuwswihwluwb dkyGwpwlnpyniG mwiny: Uju hwpdwpnipniGl wowehG htipphl wwjdwlGwynpywo £ w)G
hwlqudwlpGtpny, np unwgywod wpmwhwjmnmpniGlitph hhiwl Yypw Junmgwd hwumwwmnilnipjub
Unptipp pwywlwGhG phunnuyuw GG U h gniyg G6 nnd hGwpwynp muonudGtipp poyjwunptigh nuomuGhpny
wmhpniypnd (O°LS)[8,9]:

{wunwunniimpjub (GY.1,2) ynptpp  wjyG hhdipl GG, npnGg Yypw hhdGynd GG pun bU-h L RS-h
hwppwh hwnnpputpmtiph pwiwyp L mwppph pwGwyh ywpwdtnptph yunngjwopltph yayunnpujul
uhGptiquw( fuGnph mondp [8,9]:

LnonuiGbpp  npnpymd GG Gpyywth  phjupunyul  ynnpphGuwwmGtph hwdwwpgmd, npunbn
opnhwwwihl wnwlgph Ypw npjuwo GG hGnbgpuy upubidwgh  hwnnpnuptpmtph 7 pwwlp, huy
wpughuGtph wnwgph Ypw' wwppipp N pwGuyp: JdbywmnpwihG uhGptigh fuGnhpGiph motwd gk
hwumwuniGnipjw Ynptiph oquuwgnpddwl dhpnnhuwjh nruwpwGiwG hwdwp pGGupytlp sh ophGuy(8,9]:

CanniGhGp, np wwhwloymu b oty hU-h L AS-h Junmgywoph uhlpbqgh fulinhpl puwn Gpynt
swthwGh2p’

1. bU-h L £S-h hwppwjh dnGunwdwjhl nupwnh dwytptuh thGhinudh,
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2. bU-p L RS-hp hwppwih tnGuwdwjhG nw)wmh hwnnpnuptpmp hwnnpnuuptph funmpjwG

gnpdugh K dwpuhuniuh:

Unwohlp Gwhiwqotwl hhiGwlwl swthwGhpGphg dtyl b, tpypnpgp npnpymd L hwppwyh ypw
soquuugnpoywd dwltintuGbph thnppuwgdwl wwhwleny, hGsp hwlqlglnd £ ny wlihpwdtyn dnGumwdwjhG
nwpwh G(Jugtgiwbp: UhGptgh tulnph miodwl hwdwp uyqpGwlul nyjwiGtnG G0 Gwhwqoynn bU-h L
£S-h ulyqpniGpwyhl bayupulut ufuttw6, hGnbgpuy ufutitwih hwppwlh dtnGnwdwihG nuynp S, K, N
7 wwpwibtnptph vwhiwlGwthwynuiGupp, pGupjuwo gnigulhplGiph vwhiwlwhwlymdlbpp, hGunbgpug
ufutiiwyh dhy whywswihh ypw Juoemgwoph Jupmgiwl wwhwon® hGntqpuy ububdwjh wnpjuo
tnypuwswihwlwb ywihubtiph nhiypnid Gpw hwppwlh dnGnwdwjhl nu)nmp dwybpbup:

Gpt hU-h L RS-h GJuquagnyl tpypuswthwul swihbtph, dwuGwynpuuwbu’ dwitptuh Jpw
uwhiwlwthwymd npjuo sk, wyw npulg vwhdwlwhwyniGipp Jupnn 66 npnpdt] fulngnh modwG
plpwgpnud:

bhlswtiu hwynGh £, hU-h b £S-h qupwphnwjhb swihtphg wyth thhnppugnuip vwhdwGwthwlynd L
Gtpplhg’ 9tipiwjhG nthdhtih wwywhnydwl wwhwlony L hwppuyh WnGumwdwjhl nuywmh hwnnpnupbtpntiph
7 pwlwlyny:

funph onuip’ ¥ W N gnigw(hyGhph Jpw Smin L Kmax vwhdw(wthwnuiGiph wewynmpjul
ntiypnid: UnwehlG htipphG fuGnph modwl hwiwp wihpwdtywn t npnptip poyjwnptih meonwiGhph whpnypp
(©LS). hU-h ¥ LU N wwpwdbwpbph vwhiwGwhwynuiGhpp poyyjunpbih momdGhph npny whpnyp GG
hwunwwnmy (npnpnud), nph vwhiwGGipmy wihpwdbym t npnptp N, S, K L ¥ wupwitnptph owumhiwy
wndbtpltipp: Ujn mhpniyypn Giplujuglind £ ABCD ninnuiGlymGp (Mwptunngh mhpmgp) [8,9]:

©LS uwhiwlwhwlfwd £ pun hU-h hwppuyh S, (7, N) dwytpbuny L dnGuwdwghG nuywh

hwppwh hwnnpnw)tpmbph funnpjwG Kmax (]/, N )qnpbwllgnq ;/(N) nupwunid (GY. 3):
bU-h hwppwlyh hwnnppw)tpntiph pwGwyp Yytplhg vwhiwGwhwyuo L u wnwybjugnyG

wpdtpny® hwppwyh hwnoppuptipmbtph pwlwlyp btnwo wljwlwgwlyhg L Gpplhg }y  dhGhiwg
hwynpnuptpmbp’ Gny6 wijwlGwgwlyhg: Swpptph pwlwlh vwhiwlwhwyniGipp gpynd GG bU-h
dniGyghnlGuwy Swywih pnpmpjwl ypw® Ghipgnponn qnponGGtpp hwpyh wnGhny Yytplhg' Nq , huy Gtpplhg’
Ny (. 3):

7y K gmguw(hpGph thnpéGuyul wpdtpGhph npnpiwl hwdwp L ©LS-h npnpdwl hwidwp
Jtipmotilp wjn gmguwGhpGiph (Quui Gpuwlg hwunwmmpyul Ynptiph) Juppp 7(N) YnnpnhGuwnmwjhG
hwiwljuwpgh wnwohl pwnnpnniy:

Ul 1-h p-hg tplmd £, np - K =const. hwumwwnniGnipjul Ynpp wénn 7(N) Juhwonipjm L
Gtpyujuglnu:

Cuwn npnud, nppwl guwopn L hwunmwwumnilGnipjwl Ynpp, wyGpwl dto £ jgiwl fjunmpjul gnpowlygh
wpdtipp: pulmd nddup sk hwdingyty’ hwitdwwbting K - h tpym wwppbp hwunwaoniGnipjwG Ynpbph
Jypw qulynn, pwjyg vhulmyG wpughul mGhgny Ytwbpp: dbphG Ynph yYpw qulynn YhwunhG
JhwidwywunwuuwltG hU-h hwppwyh wyth vto pyny hwnnppupbtpnbtp, pwl Ghipplh Ynph yYpw
qulynnhG, hGyp hGunbgpuy uputiwh hwppwlh Ypw nwpptiph mnuuydwi mentph dhuGnyG N pwGuyh
nhwpnud uwwhnyh hwppwlh dnGunwdwjhG mwpudoph wytih wipnnewluwb jpugmd: Wjuwhuny, K — h
wnwytjugm i wpdtpp ABCD ninnuiGlyjwa dte YihGh D Yhmnud:

(1)  wpnwhwynmpjul hwiwjupgsuwihG  YbepmompjniGGipp  gniyg  wykghG, np - h
hwunwnmGmpju ynpp K -hg 7 -h [}/(K)] GUwuqnn uhuuompmG t (G4.1 w): Cun npnud, K - h wéh
htn ¥ GJugnuip htnghtint nulnunmd E, L ufuwd hGg-np  wuwhhg N - h hwunwnnmpjwG Ynpp
qnpoGwluGnpk6 Yhpwoynud £ K wnwGgphG gniquhtin mnm: N = Nl, N = Nz, N = N3 , N= N4 snnu
hwunmwnm Gmpjul Ynp £ yquwwybpgwo Gy. 1 w-mu:

K wuwpwitnph btpym  hwunwnniGmppuG  Ynptph  hwibdwnmpjul  ghypnd unwgyud
nuunnmpjnilitph  Gdwlnpjudp wjunbn Lo Jupbh E tqpulwuglt). nppwl gwop L N -h
hwunwunmGmpjwb Ynpp, wylpwl Junnigywoph wmwpptiph thnpp pwGwlh £ wyl hwiwyuwumwuuw Gnud:
Ujuntinhg htimlmd t, np ABCD ninnuiGljwl dtp mwpptph GJuqugniyl pwGuyp YihGh A Ynmy: ©LS-h
npniwl hwiwp wtwnp £ yunmgy N =N, U K=K_, hwunwnnbnpjwi ynpbpp’ jnipupwtyjnip

467



gnigwGhph hwdiwp npybu pnyjwmpth monuiGhp wpwGdGugibny hwdwywnwufuwl hwunmwnmm Gmp ju i
tpunptidwwyhG Ynphg guon qubynn whpniypp:

luGnph hGwpwynp nonwiGhpn juugwo 66 unwgyuwo hwunwmn mpjul vwhdwliwthwynn Ynptiph
L ABCD ninnuljuG thnfuwnupé nhpphg Jud nuuwynpmpniGhg [8,9]:
1. Yhunwnpytlp nodwl dbpnnlGtnh wjl pnnp hGwpwynp wmwpptpwyGtpp, tpp pun Gpyne gnigwlhph
qnynipynil mGh dhwyG vty oyumhdwy (nuonud:
2. Gihwynptip wjlG ponp wwppbpuwlyGbpp, npnGg modwl dwdwlwly wywhwloymd E thnfughoiwl npnp
ufutidwjh oquuugnponi: Unwohl htpphG wju nuuhl G0 ywwumyuwlnd wjl pninp nhiwptinp, tpp Smin (}/, N )h
Kmax (]/, N) hwunmwunmGnipjwl Ynptipp hwnynd 66 ABCD mnnuiGljuG Gipunid: Uju nhiygpmd 1 hwndw G

(N opt? 70pt) ynmd (GY. 3) N, 7 wwpwditnptph pGupnipjudp Jupbih £ juengduopmd wuywhnyby Gpyn
gnigwlhph oywnhiw] wpdtpltin

) 4 ,R ~ ...a,(Y;:N)

=

v
1
Vope
Podfpampkrh :
nRzaraRERnhnoge [ S (7. V)

o

A D

Fite N A Y

4
LY. 3. Unlnmwdwghl nupmp  dwhbpbup S (}/ , N) L hwnnpnupbmnh hunnppuwpupbph fumnipul K (}/ ) N)
qnpowligh npbph (hwumuninm Gmpjuwl gnpbph) hwnnidp ABCD  pnjjunnpbyh npnpmidGhph nupmmd

U nbwyptph nhunwpyiwl pbypnd wbwp b wlihowwbtu nhunwpynishg nnipu ponltp wyG
wnwpplipwlGtpp, npnGg hwdwp S = Smin ynpp YuGgGh A Ytanhg Ghpple qui K = KW Unpp YwGgGh D
Ytinhg Gppl: Uju niypnmd oyymphdwy nomdp sjw, b ©OLS qnynipjniG yniGh:

Qulwqul nmwpptpuyitph ghnwpyiwl nhypnid ywhwp E hwpgh wnlt), np pun tpynte gnigwGhph
dhwy owmhdwy (nomu qnympjnil niGh, tipp Smin UynpG wlglnud £ B Ytnpg Ghppl b A Yawnhg Yybpl: LY. 3-md
wwwuntpqwo t dh hGwpwynp wmwppbpwy, tpp Smin [ Kmax Unptpp GpynuG GG pun Gpyne gnigwGhph
owywhvwp (hwunymu GG 1(7opt' N opt) ytunmu) [8,9]:

Oquytiny «UhGptqt» opwqptinh qlulphphg‘ npn2ynid £ wnmyuwuwih Jwd hGuntqpuy uputidwjh
UnGnwdwjhl nw)unh hwnnppuptpmtph pwlwyh L wwpptph pwlwyh jwywgnyl thnfuhwpwptipuy-
gnipjnilp’ pun UnGunwdwjhl nupumh GJuquagniyl dwybtptuh L wnwytjuwgnyyG gdwl gnpowlgh:

«UhGptqt» opwgnptph thwpbph gqnpowpynuihg htimn UhGptqb ywwnnthwlmd pGunpymd L nyuwuwg
Juwd hGuntgpw) ufubivw htmwgnunynn qupwmp (GY. 4), nphg httinn dnnpwgpynid GG wlhpwdtiym wnyjuGeph
hwiwp (wpwwnwbuuwo wpdtpltpp: Uyjuntn wytwump L hw)yh wnlb, np mGblp wwpptp wmbhulnnghwjwl
hGwpwynpmpyniGGtp, npnlp wpmwhwjnymd L dmin ,a,bu N Uksmipniuubkpny [1-8]:

| Filz  Hels !

ectl
B Sy © b it

Wby bz g wilibn ectl

1 — ectl
Swpnbnh M pwlbwln o Swnpbph i ghaded & pagn &

. swpnbnh v puiiuln 20 S bph uibnugegadei b g 4 I bl]4 SLI[IHLILU[/I lfHﬁlHLlldLuj]]ﬁ
il pamiaabihon 05 <wnppnuasnh bjwmue gbrd pabmpnby - 02 :z:} I]LUZUI/] ﬁz[wqwqmjﬁ qull[b]]bll/] L
S NBLIGHT SPLLIG WSO [ gnagul g L i a o I bquﬂqwzbﬂmﬁ IILUI]IIpqLUZIHpb]I[I
Egduls K gqrnpéuly g 06 L 20 50

wmnipjul gnpow hwumunnni-
oo S el e
Apuwiplylibnh wkuuliibng ) nipju qﬂﬂ ]]/] winniin
G S T e ——— _ _
TR TS \ Vmin =4 Vmax =6
duwihl nuznk duigbnbun huun 4 | \ _///
gl husrsrmazbmanbnh bl dhebl b gsbngesnln N Nmin =20, Nmax =50
(2] tywnnighy pryeinpbih npranisbph hpngap (Rudh Uhbpb /\/
1 < By poyjjunnbifi npnpnidlbph
Unuwphd tiptanh palnulin
u B4 wapnypmy
¢ Uil B sl N | P i
® Ul bgbph rbwggras | Vs s
HwnnL‘:ﬁ‘E l"
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«@pwdhlGtiph mbuwlGhp» nuymhg pGumjmd £ junmgt) pogpumpbih npmymiGtph whpnypp (BU
uhlptq) nupmp L «qunmgbp ndwuyny juemgymd 6 pGupjud vgyu tpny quubhlGlpn (64.4, 5):

File  Help

T & rlnbigei | updbi

Ulihpuucttpun o ot

SWPNEAR Mo palnuldn © SWINNG N LG MR UL B gl |es |
. Swppbnb Ny malolp 10060 Swapnib ph b el b puagn |05 B
NG o aundslihg o o6 <UIRA MLLAN h Udq Leanuls d selintpniln | GoL |
i tqnpowyign 0.0 - = | zm |
Lgtwls K gnpéulion 0.6 Mo rraa |11000 | 30000 |
swnpLak Gptnh Jhghles g pudlen
Srimidshly
t amuphyubnh wbuwluenn i
¢ v gty bt bl quigeeh il boh oo e
. L gt alnLir s i oo duilbspbufs hosssondd g
i was hunnpnuo Bnkn b pudina G ubebl huulosyuaingen
- L Ly {ul | R ——
La gb| prcwinpigh Sl phh unhy 1 ahlpbg) s
.'—";'
Upenuipfs bghph polstp X | o

# Uhualynn & phph ol /\{,/
=

U.5. blmbopuy ufubduwgh dnGuudwiihl nupnh Gjuquqny dwlbpnbup L hwnnpouwybmnh hwngnpowpuwpbph
Jummppul gnpowlgh hwwnwmniGnipjwl §npbph hunannodp

Yin = 8, Yiax = 20, Nmin =11000, me = 30000 pnyjunnbih npnpmdlbph mppnygpnnf

Swywuwih Juwd hGntqpw) vlutdwjh hwppwih hwnnppuytpumtph pwGwyp ytpkhg vwhiwlwhwyywo k
u wnwtijuqnyyG wpdtpny L Ghpplhg * v GJuquaqnyyl wpdtipny pwGwlyp tnuwo wijwlwuguilyhg:
Swpptph pwlwyh vwhiwGwhwyndbtpp gpymd 66 mywuwh Juwd hGunbtqpuy vutdwih $mGyghnbGuy
owyquwih plnpnpjul Ypw' wannn qnponGGtpp hwpyh wnbtny, Yytiplhg Nq , huy Gtpplhg * N, (GY.4,5): Uy
wmhpniypn Ghpyujwuglind £ (}/, N ) nupwmnid Nuptnngh mhpnyp[9] pun nywuwih Juwd hGntqpuy ujutidwjh
hwppwyh Smin (}/, N) dwltptiung U dnGunwdwjhG nwywh hwppwyh hwnnppupbtpmbtph funnipjwG
K (7, N) qupowitigny (6134, 5 ):
Gpp 5, (}/, N) L fi'_:g mazx (Y N ) hwunwnniGmpjwb Ynptpp hwingnud GG Mwptnngh mhpnpnd,

wyn nhupny hwuniw G [:.'"'-'D:_,r, jx’,;.:_,r} tnmyu (GY. 4,5):

UY.6. hU-p dnlGumwdughl nupmp hwnnpoupbmnh hwngnpnwpupbph umnippuld gnpowlgh L dwlbpbuh
hwunmwmnnibnipjuwl §npbph hunnnidp (}/ , N) nuownnid

N, ¥ qupwitnptph pGuopnipyjudp Juptih £ junnigguopnid wuywhnygty Gpym gnigwGhh owuhdwg
wpdtpGhpn S(}/, N )h K (}/ N ) hwuwnwnniGnipjuG Ynptiph hwndw b Yennd (GY. 6):

Gqnuljugmpym: Upwlydtqy Lt pGwnbgpu;  uvpubtiduwyh  hwnnppu)tpntph qlwhwndwG
tpnuuwpuwdtnpuul dnnti:
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Oquytny hGwmbgpwy vpubdwyh JuonmgywopwjhG wywpuwitnptiph wlwhnhy Juwppgwonmpinilhg’
hwunnpnutpmbph  pwlwlyhg, uUWnGumwdwjhl nwywh dwybptuhg, wwpptph pwlwlihg, hwppwlyh
dnfunwdwjhl qupuh funnpjul gnpowyghg L hwunmwunnmbnipjul Ynptiphg' Gwpuwqodiwl Jwn thnytpnod
qlwhwwnyty 66 hU-h L £S-h dh wpp juwnnigywopwjhl ywpwibnpbp: 8niyg L wipqwd, np Mwptinngh
wmhpnyph npnynuihg htnn wdtGw Gwyuwmwjuwhwpdwpp wppupugh hnfughedw dtpnnh YhpwnndG £ hU-h
Junmgywopltph pwqiwswthwlhywjhG uhGphquwb nhiwypnid:
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%[.M. Anekcansid, J1.0. Ycuksn
CHUHTE3 UHTET ?AJILHOI/I CXEMBI, DJIJEMEHTOB MOHTAKHOI'O I1OJIA
INEYATHOMU IIVIATBI U KOJIMYECTBA IMTPOBO/JAIIUX CJIOEB

Ilpeonacaemca memood  cnpasednugozo0  KOMHPOMUCCA, NOCPEOCMBOM  KOMOPO2O — ONpeOdensitomcs
KOIUYecmea npogoosuux cioes u snemenmos umnmeepanvnoi cxemvr (MC) u mmozocnotinou niamer (MII).
Paspabomana cucmema npoepamm ¢ nomowppio npuxiaouoi  npoepammer  ‘Wolfram-Mathematica® u
aneopummuuecxkozo szvika C++, xomopas no3eonsiem AeMOMAMU4ecKU Onpedeiums KOAUUecmso nposoOsiuux
cnoee moumaoicnoz2o nons UC u MII na panneil cmaduu npoekmupoganus, a maxKice ONmumMaibHoe COOMHOUEHUE
MUHUMATILHOU HAOWAOU MOHIMAICHO20 NOJISL U MAKCUMATIbHO20 KOIPhuyuenma 3anoineHus.

Kniouesvie cnosa: unmezpanvhas cxema, Riama, MOHMAICHOE NOJE, KOTULECMEO CLOEE.

D.M. Aleksanyan, D.H. Husikyan
THE SYNTHESIS OF AN INTEGRAL CHIP, THE PASTEBOARD OF A PRINTED
BOARD ELEMENTS AND THE CHANNEL NUMBER

A fair compromise method is offered by which the quantities of channels and elements of an integrated chip
(IC) and a pasteboard (PB) are defined. A system of program is worked out by the ‘Wolfram-Mathematica’
application program and C++ algorithmic language, which makes possible automatic defining of the channel
element numbers of the IC and PB, as well as their best ratio in regard to the minimum area of the pasteboard and
the maximum fill factor, still in the early stage of designing.

Keywords: integrated chip, pasteboard, number of channels, algorithmic language.

Utpuwtywtu Ttwypp Utwgwlwup - hwygynp < MU dwppuy U bwlhbpjuigh wijwa
puqiwwl wyhwghnG hwdwjuwnpw()
Cnwhljwt Ywyhpe <nyubithh - w.q.p., ngngtiGum (KUMN2)
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Zlkunugmumjky ki Microsoft Windows ubpykph wupupunnuyhll yppunniugpqughugh Hyper-V ukfulininghuih
gnpSwnnyphkpp, hEknwlupwjumlul b wnwuphunwupldwl  Spugpughl dponghkph,  whynwbgnippul o
qupujumlul plphphbph wnknduwi hunfwp: ZEnmwgnudwi hpnlwl ypu wlky E Hyper-Web dpughpp, nph
hongny guhgh Qunwijuppsp hbwpunnpnyenil §nibkiw hkpwlwnuwyuplbing Hyper-V ubkpikpp, umnwiugn
Yhpuniuy Ukpkinubkphl unuinph poiyjunnipinil, juwh Jke jhakint oqguuwnkpkph hkwn:

Unwtugpuyhti pwnbp. Hyper-V, ubpykp, Hyper-Web, Junwiyjwpnid, yhpunnmuy dbpkiu (U), gulgh
jununfups:

Lhpwbmipni: Sknkjundulul, wdyuyhtt mkjuninghwubph weljw qupqugnidubpp jupwik) Gu
hEnwjunwjupdwt htwpwynpnipniuibph qupqugdwip b huljnnnipniip pupdpt] wdbh wbbjuwn:
Microsoft Hyper-V hhyiipyhqnph  dpu  hhdudws wwywpwwnuwghtt  Jhqniuhqughuh nkjuuninghwt
htwpwynpnipmit £ unbpdmd  hpwwbwgul]  juquulibpynipmpiuubiph wbnbjunynipjut
wiunubgnipjul b dpnwhuljiwt tnp Ukpnpiutp Yhpunknd VDI wpwidbuhunlnipymbubpp:
Qunwyuphsubipp pughpubp Bu ntikund ubkpdbputph hibpwjunwdupdwb, ndjujukph hnjputuldut
wijunuiugmpui, dhowyjuundnpuughtt hwdwupgipnid  woppwunwiph, ppujut  dJudwbwlnd
Upnnuphnwpjuut dudwbwl): Loqws puughpubpt niubh jud Wundnpdughtt Jupudwénipmit, Jud
njjujutph  hnppwbtwuldut  wiunuwbgnipju, jwd htpwdup jurwjupdwi  htwpuynpnipjub
pugwljunipnil: HyperV-u mbnunpyting Windows Server-h ypw wwjuhnynid £ dké puwtwljnipjudp
Jhpuuiniwy dbptwttph (4U) dhwdudwiwuljju oguruugnpédnid, uwljuyn hwdwp hinwjunwupdui
hwdwp wwhwiomd t nplk wy hwdwlupg, wjuhiph whwewinud b jpugmghs spugpudhongh
Jhpundwt wihpwdbynnipnil: VitualBox-p bt VMWare-p wybjh nwpwsdws thwpbputpt G tpdus
huunph nsdw hwdwn [1-3]: Yhpunynwd kb bl CITRIX Ynnidhg dowlyws VDI thupbputp, vuluyu
wgunkn bu wwhwigynud £ mbnunpnid ogrnunhpng hwdwljupgsh dpu: ZEnwgnundwt wpyniupnud
wuwpq nwpdwy, np oquuuhpng hbEpwjurwjupdwit hwdwp yuwndnplhg wblup, wbdunubg
spwgpuihl thgngh pugufuympiniip wpnhwlwb pelnhp k (3, 5):

unph gpwédpp: Thuwpybny dwdwtwyulhg ubpdiph juowdwupdwd  bhhdbwpiunghpukpp,
hudwnplyn] wolw nsmudubpp [3-5] b htnbkpuljnhy spugpughtt gnpshpubpp dpwltp bt unbnshy
Spugpuyhtt gnpshpudhong ubpybph U oquuwnbpbph hkpwlwrw]updwh, dpnwhuljdwi hudwp’
wywhnybng duwngnid Uk jud Jh putth junwjuphsutph Ynnudhg:

Jbnwgnuynn  Wmpp:  Zkwwgnugl)] b Microsoft-h  ubpdbplkpp  guigh  junwuplwb
wnbkuwtlniuhg b Web ubipdbptbiph juquulitpyudwi wewbtdbwhwnlnipniubpp (3, 5]: Zknmwgnugb) k
HyperV-u, npt nith junwjwupdw tplynt dhowduyp' qpubhijuljus huintpdtju b hwwnnily PowerShell:
PowerShell-t. wwywhnynid E HyperV-h pninp gonpéwnnypubpp b hpwgnpénd wyb wdbup, hby
gpubhjuub hunbpdbjup: PowerShell-t wowmlgnid k twl Spwgqpuynpdwbt (kgqnitkiphtt b hwwnny
gpuupwiughtt uy iphts Lhpjuyugubup HyperVeb ubkpyiph wppuwwnwiiph uljqpniupn (uly. 1,2):

A Web Server (Node]S)
ol e
» Hyper V

M(s) ‘ Char Server Local file DB

18 — v 5 :
1 ‘ }nypﬂm, ﬁ; \«u.:~.;k API
L J g Websockes ITTP (XHR
/ REST/ HyperV SodeS Libt i
* o WebSocket o | Hyperileb "r ot
Ser\'ller ,\\’ indows Powershell «——+—+——— = CHEN
Uy. 1. Qupnigywépuyhl pinly ujubidw U2, Uppjuunnwbipuyhl pynly ujuladw

471



Utpdtpp dowlymd k oqununbipbinhg tjws HTTP hwpgnudubpp, JEpusnid PowerShell-h hpwdwh
b wpmyniupp hnpuwbgnid ubkpybphty, npp dbudnpus yuunuuppwib niqupynud £ oqununhpnen, juw
hpugnpstyny REST API-h oqunipjudp htipnwghting wolwnwbpught dnnbjp: Ywpijws hpudh&wlhg,
ubpybpp Yupnn b woliwnb] b uhtppnt, b wuhbppnt hwpgnmdubpny: LY.2-nud ubplujugdus k
HyperWeb spugpuyhti thupliph wppiwunwph wwpqbggws wignphpidp: Opugpuyht hwpbkpp pudwiity
Eup Uh pwtth npudwpwiwlju dwubkph® Web Server, HyperV Server, Powershell HyperV module (uly. 2):

Ogquuuwntpp YEp-nhunnwpyhsnyg ghunid £ WebServer-u: Zupgdwip yuwnwujuwintd k Backend-dwup,
npll pun hwpgdwl nbuwlh Yepunupdind  FrontEnd-h hwdwwywinwujuwb tep (html), ophtwly
wmnbknhbhjughuh jud junwjuphsh: pwhg htinnn FrontEnd-p hwdwgnpswljgnid £ BackEnd-h
REST api-h htin wuhtuppnt (ajax) hwipgnidubpny, wjuntn FrontEnd-p Javascript-Ynn b (ogunuwnppng
ynnunid wpuwwnnn): BackEnd-p dpwlmu t hwpgmuubpp hwdwgnpswlghing Powershell-h htan,
HyperV ubpytph htinn juuyydbnt hwdwp: Gpp Backend-p hwipgnid L utnwnid FrontEnd-hg HyperV-hg
ufjuyubp (QU-ukph OZ) wnwbwnt hwdwp, ghund t Powershell-ht (ukpljunnigws dngnijubph
ounphhy), npt t hp htppht WMI -h huwnbpdbjuh dhongny Yuwuynid E HyperV-ubpytph hbwn:
NMuunwupuwbp uinwugynid | tny thoybpny’ hwjurwl] hwenppuljuwunipjudp: HyperWeb ukpytpp Jbp-
hunbpdbjuny (HTTP/WebSocket) wpjuwwinny spwghpn k, npp twppmnbuws E judwjuljub ogurnunhpng
htnwljwrwdupdwi hwdwp: Uju nith REST hunbpdbju, nph dhongny unnwinid b hpudwiubpp b
hpugnpéniud npuip: Zuwpwynpnipnit nith® dhwgul) (turn on), whpwwnk) (turn off), wykjugul) unp
49U, thnthnpul) 9 U-h ndjuubpp, wadhowlw junwdupty 9U-h oybkpughnt hwdwlwpgtpp [4, 5]:

HyperWeb spwqpuijhtt thuptpnp nbnunpynd b HyperV-ubpdtph {pw, HyperV workstation htwn
vhwuht, wyuyhuny oquuwwntpp ubkthwlwb hwdwlwupgsnmd npuk dpwgqpuyhtt thwpkp nbknunpbnt
Jwphp snitth: Opwghpp ubkpdbp £ qpius  JavaScript uljphupnughl (kqny, Node]S ujjundnpuh Jpu:
Yhpwntk) Lup RDP webconnect (WsGate)-p dpwuqpuyhlt thwpbpp, npp htwpuynpmipinit £ wnwjhu
hEnwjup hwuwbbjhnipmnit vnwbw guugnid qunbynny judwjuljuwt hwdwljupgsh wohiwwnwbpught
Eypwuitht: Opwugph wppiwnwph hwdwp wwhwipynd ki tuqugnyb jupgquynpnudubp: Skpugpdnud
t utipytph ypw HyperV & HyperWeb ubpytputph htiwn vhwuht:

HyperWeb ukpytph wohiwinwiph uljgpniupp:

Uowljyus HyperWeb spwqpuyhtt thwplpp wbnunpymud bt HyperV-ubpdbiph dpw: Ubkpdbpp
gnpéwipljytinig hknn woiwwnnd E npnowlh puhlny (ebjjuy 8000) b pugniunid oqgununbkpbphg thws
hwpgmuubpp: Oguuwnbpp  nhunwplhsnid  hwjwupkiny  http://localhost:8000/  hwughti' unwimu  k
yuunwupwl  hwdwlupg Ununp gnpstnt hwdwp html $npiwnn]: Ogununhpng  Untnpwint -
swslughp wnjuyibpp wuhdmd Ga json puyybpnid, www-nud gininjmud t FrontEnd spughpp, DB-h uke'
ubthwlju wjuutpph htuph htin wopwnbknt hwdwp gpunupwip: ZEupnid jmupupwignip 94U niuh
htunlyw) nuowbpp' vmname, active, host - Jhpuniwy dbpktugh IP Jud pndbkbughtt hwugk, npl
oqunuugnpdynid E RDP-hwuwbjhnipinit uinwiwnt hwdwp, login b password - HyperWeb-nid RDP-nid
wumnklnhbhjughw wughbint hwdwp: Node_modules gpunupuip twjupwntujws k Powershell-h Uko
WindowsPoweshell-h htwnn wplimnbint hwdwp: Opwghpp gnpswplbnt hwdwp wuhpwdton L
hpudwtwghtt mnnnid (Yud wyy console-uyhtt hwdwljwpgnid) hwjuwpt) “node index” Jul “node index.js”
hpwdwtp, nphg htwnn Ygnpswplgtu Jbp-ubpybpp b 4Ep-nhunwpyhsp, nptt wppkt wdnndwn YEpyny
YYuwigh ukpytph hwugtt:

HyperWeb-p ntjjuytt wnwowplnid k oqnnuunbtptphtt HyperV dnnnijh junwjupdwb quhwbwl
htwpwynpnipnitt mwny unbindty), ougk), thnihnjul) dU-ubkpp, whowwnb)/dhugdl) b wp: Sdjuy
dhowquypp punjuytnt hwdwp dowlyl) E APT hwdwlwpg, npp poy) kg HyperV-h gnpswnnyputp
hpwjwbwgunn wpnbt unbindqws  dpwugpbptt  hpwliwbwguk] hbtpwdup: Unynpwpwup HyperV-h
gnpdwnniputpp Juwnwpynd tu powerShell hpwdwbwght winnny, hull HyperWeb-h gnpswunnypltpp
Jwpbh E pungpuyit thnthnjubiny commands.json $uyp:

HyperWeb utipytph REST htuwnbtpdbjup jnipwputgnip hwpgnid pugniubinig htinn, juwnwpynud £
Uswlnud, wyuhiph’ hwpguwi wkuwlhg jup]ws junwpmd E hudwuygunwupowb gnpswenypibp, b
Allwynpnid yuwwnwupuwi: Nodejs-p htwpwynpnipinit nith wppuwwnky SSL/TLS wpdwtuwgpnipjudp:
Node-js-nid HTTPS -p hpwjwbuwgynid E npybu wnwbdht dnnnig:
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Hyper-V ubipykp

| w Hyferv | Hyper-V Managment System
Em e CIL 5
[ war ] KZER BTN &UER
= :
U.3. ZEkpwwnuyupdw i ujubdul Ul.4. Upjuunnwmbipuyhln uknuia

const https = require('https');

http.request(options):

Guunwpnid £ hupgnid wupnuyuwidws ukpybpht: options-yywpudbnn Jupnn k huk] tinn jud
opjkju: Gpk winn k, myw wyunndwwn JEpnisykyne k url.parse() -h vhongny:

Ogquwwnkp dpwgph punhwiipugywsé gnpswnnyputpt k' HyperV dnthninphiiq - HyperWeb
ubipytiph dhongny, 4U-ubph junwyjuwpnid - HyperWeb utipytiph dhongny, hwuwbjhnipjnin 4U-ukph
wojuwnwbipuyht Ejpwthn WsGate-h dhongny:

Uhbdwynid (ly.3) ubpiuyugus £ HyperWeb sSpuqpuyhtt thwplph wowwmwiuph yupqbg]us
wgnphpup: Opugpuyhtt hwpkpp Jupbkh £ pudwut] Uh puth npudwputwlut duubkph® Web Server,
RDP server, HyperV Server, Powershell HyperV module:

Opwgphpp gnpswpybjhu pugynid bt unyhwlwbwugdwb bop: Oquuwnbpp ywwupuwynp b wgly
wmwnbknhbhughw (uly.4), nphg htunn pugymd b wpppmwnmwbpughtt tg: Unbnéqwé E 2 wnhuh
wojuwwnwipuyhlt ko' Junwyqupgh b oginunhpng:

Yunwwpsh woluunwipuhl kenid Jw 4 wywnnthwi, wjuhlipt' junwduphsp hupudnpnipyni
mih dphwdudwiwl Jurudupbne 4 9U: Uju php Jupkh b dbswghly dhbsh 32-h Gupe]ws
oquwinkintph, hyytu twlb HyperV ubkpytph htwpwynpmipniiubphg (uly.5):

Up Ynnunid (uy.5) ubpyuyugqws b ubpdbpnud quynn 4U-ubph guilp: Zbwpwynpoipnia ju
dhwgky], whgwwnky, untnst) tnp 49U, thnthnjul) jnipwpwignip 4U-ht dwwnghint yyupwdbnpbpp:

Pnynp phypkpnid hwpgnidlibpp Junwpgnid bu (Ajax) BackEnd-htt wuhppnt’ REST api-h Uhgngny:
Ogquuuwnhpng by Ywpkih b dnunp qnpsl), unguwljuwitugdwd dwdwbwl oquugnpstin]’ YU-h
ujuukpp (VMName + Password): Ujuintn Jupbjh b junwdupl] wyu 9U-4, nph wdjuutpng dnunp &
Yuunwpyby nhwyh wphwnwbpught te:

[ C\Users\Administrator\De
File Edit 5Search View Encoding Language Settings Macro
a = s s B i By =
[ corfig js E3 lEJ-:-:-nﬁg.js ]
1 var host = "localhost™:

f/frdp webconnect gate
var rdpWSHost = "ws3://"+ host +":8000/wagate™;
var rdpHITFHost = "http://"+ host +":2000,/";

= T R S U

J/hyperweb server

var hwHITPHost = "Z'.:::j: "+ host +":7000/";
5 var hwiWSHost = "ws://"+ host +":7001/";
U5, JU unbnduwl /ihnipnfudwl wunnnihwihikp Ul.6. HyperWeb-h Spwgph Jupqupbpdub

puyip

qU-ubkpp junwupbnt hwdwp 9U-h woupmnwtipughtt Bjpwbp mbnunpynud £ 4 guowntphg
dblnud: Uppuwwnnid E WSGate, npp RDP-wpdwtwgpnipjuit  dhongny Yuwowjwupnd E 9U-h
wolunwinwbipuyhtt Fypwip: WSGate-t wopnwwnmd t uh Ynnuhg WebSocket-h, Ujmu Ynmquhg RDP —
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wpdwbwgpnipjudp, wyjuhtipll  Spughpp  WSGate-ht Uhwinid £ WebSocket-wipdwugpn pjudp
WebSocket-u k bplynndwiih (full-duplex) juuh htwpwynpnipnit £ mmwhu yep-nphnnwplhsh b WSGate-
h st

HyperWeb-h wknuljuynidp b jupqupbkpmup: HyperWeb-p wnbnunpymud E dhuytt ubkpdbtph Jpu,
oquiwgnnpédnnh Ynnuhg nplk spwgpuyhtt hwpbkp nknunpbint wthpudbownnipniu shw (0y.6):

Stnunpynid E WSGate(FreeRDP-WebConnect) ubtpytpuyhtt spwughpp, Http-puhll towtwltny®
8000:

Yupqupbpnid Eup ogunuinhpng dpwghpp hyperweb/www/config.js duynid*

host — HyperV/HyperWeb utpytph hwugk,

hwHTTPHost - HyperWeb utpytph hwugb/puhl,

hwWSHost - HyperWeb chat ukpytph hwugh/puhly:

Anpdwplnud Lup HyperWeb-u ubpdbtpp: thunmwupyhsnid hwjuptiny “http://address.com:7000” Yuud
“http://IPaddress:7000” hwugkt, npwbn address-p HyperV- ubpytph nndtut k, hull IPaddress-p' IP-
hwugk, gnpdwplnid: Mwpq E nuwotmd, np HyperWeb-p wbnunpytny dhuyu ubpybkph {puw,
ogqunuuunhpng Ynnuhg nplk spwgpuyhtt hwptkp nknunpbint wthpudtownnipmiu shu:

Gopuljugmipnii:  Zknwgnubny guwugh hEipwjwrwdupdwi  bhhdbwpitnhpitpp, Hyper-V
Jhpuiniwy  dbpkuwtbph  junwdupdwi wpwbdtwhwnlnippitubpp b ubkpdbipph hbn
hulwgnpsuljgnipjut Uhengkpp' dowlyl) b hpwlubugyl) b HyperWeb spugpujhtt gnpshpudhongp,
npp Ykp-ubipbiph Yuow]updwb hunkpuluhy qopshp b gupg b hwpdwp htnbpdlyu’ juow]uphsh
hwdwp, npp htwpwynpnienit £ niwhu hbnbb], huljl) b junwqunty:
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Vs W=

I'.0. Capresin
PABPABOTKA UHTEPAKTUBHOI'O UHCTPYMEHTA
VIS YIAJIEHHOTI'O YIIPABJIEHUSI CEPBEPOM

Paspaboman — unmepaxmueHvlli UHCMPYMeHmM - RAHENb AOMUHUCMPAOPA C NPOCMbIM U YOOOHbIM
unmepepeticom. Uzyuena mexnonoeuss Hyper-V ons supmyanuzayuu annapammnozo obecneuenus cepsepa Microsoft
Windows ¢ yeavio yoanennoco ynpasnenus u MOHUMOPUHSA RPOSPAMMHO20 ObecneueHus, 6Ge30nacHocmu u
ynpaegrenus. Paspabomana npoepamma Hyper-Web ors aomunucmpamopa, komopwiii mosicem 6 unmepaxmugHom
pedscume yoanenHo ynpasnamo cepsepom Hyper-V, noayuams docmyn Kk eupmyanrbHblM MAWUHAM, 06WaAmvcs ¢
ROb306AMENAMU.

Knwuesvie crosa: npocpammnoe obecneuenue Hyper-V, cepsep, Hyper-Web, ynpaesienue, supmyanvnuie
mawunvt (VM), aomunucmpamop.

G.H. Sargsyan
DEVELOPMENT OF AN INTERACTIVE TOOL
FOR REMOTE SERVER MANAGEMENT

An interactive tool for remote control of the server - the administrator's panel with a simple and user-friendly
interface is developed. The technology of Hyper-V for virtualization of Microsoft Windows server hardware for
remote management and monitoring of software, security and management is studied. Hyper-Web programme is
developed for administrator who interactively remotely can manage a Hyper-V server, access virtual machines,
communicate with users.

Keywords: Hyper-V, server, Hyper-Web, management, virtual machine (VM), administrator.

Uwpquywtu Snhwp <nqubup — 1n.q.p., pngkun (20M2)
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Tvunp wepuipwiuyhi dninp/kjp hwignyghbkpnid hunnpnshg panniips nfjuybkph thwplpp hunnppynid
E hnupninny: Ugqpuilppwiap whppunupdmdbbphg untuunplyn byunwny whhpudbpn F hunnpnsh Ejpughl b
pagniapsp Uninpuyhl phdwgpnipiniabbpp hwdwduybbgily hnupnigm  phdwngpnipyul hkwn: Vkplujugyws F
phdwppnipnibbkph hudwduybibgumi Jkpny: Unwowplyng dkpngh [hpwndwl nkuypnid buwku hnppuinid F
Ykpohipu gqrunkgpué dwmlkpkup huywniah dkpnphkph hudbdun:

Unwlgpuyhti pwnbp. pinnkqpuy ujubdw, dninp/kip hwbgnyg, whppunupdnidbbp, ghdwunpnipnibibph
hunfwduyhbgnid, wsph phuwgpuid:

Ukpwénmpnii: Upwqugnnpé hwenpnuljwt wfjujubpp hnupninny wugubihu wnujunnud b,
pwlh np wqpuipwih winpuyueimd b Jkpunptng oquuljup pununphsht wrwewghnid £
huunhputp hntuwih pupbpgdwt hwdwp (nh. 1):

Uungpupupdnidutiphg juntuwhbnt hwdwp wthpwdtown b hwnnpnsh Epughtt b pugniuhsh
Untnpuwhtt phdwngpnipniiubpp hwdwdwjutkgut) hnupninnt phdwnpnipjut htwn [1]:

I-nud ubpjuyugqws E hunnppjws wqputpwtth wtpunupddwt suthh npnodw Enwbwyp:

Vi _ Rp—27y

Vi  Rp+Zy' M
npukn V-t hwunnpynn b V,-u wigpunupdws wqpuipwnbph ywnnbkughwjubp G, R,-u b R,-u
hudwywunwupwbwpup hwnnpnsh  Gpuyht b hnupnignt wjhpuyhtt ghdwngpnipniubbpt G
Zunnpnnn U wigpunpupdws wnwbkughwjubph  hwpwpbpoipjut swhnd  wbnh  Ynibbbw
winpunupdnid (. 2):

Lupnud (1) Vl.l!fll] punuipdwd VI1|.u|]11[|:]:.[mt‘r
1 Snupninnt — —_—————

___dnunpwyhts | R R e Y

1 I

1 I

|<+> I

1 I

0.5 | Snupnunt : = :

Gpwjhu 1 '

wqruitigwlip | ! :
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'f \ | = 1
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f o\ Wnpnurangne \_Cwnopnps

s “. FP‘\ Fat
“ \\_" \“, Yy
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dwdwtiuly ()

Ul 1. Znupninnt wnwowgnué wyuywnnidbbpp U2, Ugnuilpwlh winpunupddml

Ukpruiihqup
(1)-hg wljuthwyn k, np winpunwpdnid sh {huh, bph hwnnpnsh Gpughtt b hnupninnt whpuyjht

nhuwnpnipmitbbpp hpwp  hwjwuwp  (hukl, hwluwewl nhwypnid  hwnnpping  wqpubpwip
winpununiwny b Jekpunpybingd wnudunynid k (uy. 3):
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Ul.3. Ugqnuipwiah wanpunupdnid

dhpnuojwy pninp Eplnyputpp hwbgkgunid G pugnithsh dninpnid wsph nhugpudh huljdwi
(uly. 4): Gpk myjujuknh wqpuowh wsph nhwugqpudp thwl £, tpwbwlnid k, np mdjuyukph Ynpniuni
wluntuwthkph E[2]:

Lwpmad (4)

50 200 250 300
dwdwiuly (w)
Ul.4. Quljws usph nhwgpunl

Thdwnpnipjniutiph . hwdwdwjibgdwt  hwdwlwupgh huyuih dupnwpuybnnipyut

wojuwwnwipp hhdtJws b wpunwpht ghdwnppmipjut ypu: Upunwphtt ghdwngpnipniut wihjuje

gnpéplpwuguyht oknnidubphg, gkpdwunmhfwbwght b utinigdw jupdwt munwiunidubphg, ntunh npu

tlwiwlp vnwbwny hwnnpnsh Epnd b pugnitthsh dntnpnid Jupny kup hwnnpnhs hnupninh
punniths hwdwlwupgp hwdwpk] hwdwukn [3]:

Thuwnpnipjnibiiph hwdwdwjubgywt hwdwlwupgqp punugws E hnuwbph wnpmiphg,

Unijnhuytpunphg, junwjupyny ghiwnpnipniihg, hwdbkdwnhshg b mpudwpwbwlwt peohg (. 5):

Znuwiph wnpmip

Unyuhuyjipunp

Zundbfwinhy

Upwwphb
nningpmpmh

Spwdpulwwl - Lwnwwnudnn
Rohg - nhdwnnnusnil
-

U5 thdwppnipinibhbph hudwduybbguwl dEpnulihqup
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Znuwiph wnpmnipp 3 juulwunhg punjuguwsd hwdwljupg £ nph wnwehtt juwuljwunp oykpwghnt
mdtnupup k bpypopyp pighwbngn winiipn] ndbqupup b, hul bppopgp’ wyniipughte Yplihs,
npytiuqh wywhngh hnuwiph UES hnup: Uniyjnhuybkpunph oqunipjudp hnuwiptt wugunid t nkuh
wpunwphl, wjinthtnl nhyh Juewjupng phdwgpnipmnibbbpp, nph wppniipnid Abwdnpynud ko
hwubdwwnhsh  dntnpwjhtt  jupnidikpp:  Zwdbdwnhsp hwdbdwinbing  jupnidtbpp wpynipp
thnhiwignid £ mpudwpwtwlut peoht, npt k| dhwynpnid E qniquhbn nphdwnpnipjut jurwywpnn
wqpubpwip: Gnpsénnnipnibbbph tpdws hwonpnulwunipnitp Yplhudnd £ wybpwl, pwbh phn
nhdwnpnipnitubph Abwynpws jupnidubpp skt hwjwuwpyk: Gpp jupnidubpp hwjuuwpynud &,
wowbwlnid k, np phdwnpmpmitiubpp tnybybu hwduwuwpyk) &y, putth np 2 ghypnid b jupnidukpp
Alwnpynid ku unyb hnuwbph nhwypnud:

dhpnuojw) dwpunupuybnnipniup wywhnymd b padupup £onnipntl, vwljuy qpunkgunid
E Uk dwltiptu:

Thuwngpnipnitubph  hwdwdwjibgdwt hwdwupgh wpwowplyny dkpnnh wojpwnwipn
unyjtyku hhdtjws £ wpunwpht b £2gphn ghdwngpnipjut Ypuw, vwuyt wyt punjugus £ wydtih phy
Eupwhwiqgnygutinhg (. 6):

L

-
’

Rlmmurphis
gl

Ul.6. Yhdugpninibbbph hunlwduybbgulwl wnwewplyng dkpnuiahqup

Thdwnpnipjniuuiph hwdwdwjubgdwt hwdwlupgh wpwewplyny Lwpunwpuybnnipniip
punfugws £ Yplupshg, wbwinqupuyht - dbwihnjubshg  (UER), Juowjupynn b Ukpphl
phdwnpnipniutnhg:

Gpluhsp punjugus k2 juufunhg, npntighg wowghtip oytpwughnt, huy tpypnpyp ptnhwinip
wlniipny nidinupunpubp Gu: Gpluhsp dntnpwghtt jupnidutph mwppbpnipnitup dninkgunid £ 0-h hp
niukgws Uks nidinuguwt gnpdwljgh ounphhy: UER-t nidknupuph Lipuyhtt wmbwnquyhtt jupnidp
thnhwjipynud £ pduyhtt Yngh, npt | jurwdupnid b jupwdwpynn nphdwgpnipniup: R1 b R2
phiwnpnipniiubpt phnpdnud B ppup hwuuwp, npybuqh nidiqupuph dntnpp hwjwuwnp huh
utdwt jupdwi YEuhte

Uyuughuny YpYyuhsh kjpuwjhtt mquuiowip hngnjudnd £ hnpdbing hwjwuwpugit) dninpughl
jupnidibpp: UE2-t Abudnpnid b plughtt §n  hwdwyuwwwupwt Yplhsh bpught jwpdwi:
Uwnwugyws pYuyht Ynngp jurwjwpnid k junwdupynn phdwnpnipiniip: Zudwljupgp hwunwndnud £
thuytt wyt ghwpnid, Gpp Untnpuyhtt jupnidubpp hwjuwuwpynud t, b pwih np gpuljut Uninpht
Yhpunynd L ubdwt jupdwt Yhuhtt hwjwuwp jupnud, ntunh Jwpwdwpynn b wpunwpht
nhdwnpnipniuubph dbpnbnnid unyuwybu dbwynpynid £ wyn jwpnidp: dw htwpwynp £ dhwgt wy
ntypnud, tpp junwywpynn b wpunwpht gphdwnpnipniutbpp hwwuwnp G

Unphjwynpdwb wpnynibiptipp: HSPICE [4] wdwbwluwl gnpshpny dnpbjwynpyly Eu wpnbu
gnjnipjnit niukgnn b wnwowplynn Supunupuybnnipnibiubpp: LUwbtwlnidt hpugnpstihu hwyyh
wnuyl] gqnpépupwguhtt htwpwynp otnnudukpp, hiywbu twb okpdwuwmhdwbuwhtt b utinigdwi
(updwb munwiunidubpp: Ywnwpyl) | iub $hqhjuljuwb twhiwgsh qguuhwwnnd (uly. 7):
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Znuwly
unu:]nfrl: Unipnhuy kpunp Zudbdwnhy
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29 1l 28 Wl

21y 5 Ul 22 Uy

Ul.7. Blpuhwbgnyghbph gqrunbgnué dwlbpkubbpp

Unwownlyny dbkpnpnid wnljuw UE2-h qpunbgpws dwljpbup hwdbdwwnwljui b gnnipmil
ntukgnn dwpnwpuybnnipyutt dby wpju wpudwpwbuluit peohtt U Juqunid E punhwunip
hwdwlwupgh qpuntgpus dwltptuh 5...7%-n, wyn yundweny hwdwlupgh dulbkptup hwpydbhu wy
Jupny £ wtnbuyby:

Zudbdwinkyny 2 fwpnwpuytnnipnibbtph $hghulul twwgstpp” wnwgynid E, np wnlju
Ubpnnhg nnipu kb kYl hnuwbph wnpnipp, doyuhybpunpp, hwdbdwnhsp, b wdbjugt) t Ypyuhsp:
Tnipu bws bupwhwignygutph gnidwpuwyhtt dwlibkpbup juqunid £ wybkh pwt 1200 4§Z huly
wnwowplynn Ypyuhsh dwltpbup dnwn 520 o2 t (Y. 8):

22

24 dld
V.8, Unuiguwplpjnn ypllipsh Bhapiulul bupnughop
Ujuyhuny, wnwewplynn dbpnnh Yhpwndwb pbypnid wdpnne hwdwlwupgh $hqhlufui
twjuwghép thnppwinud £ wykjh pwt 2 wbqud, squnwugubing Lonnipniup: Unphjuynpdwt dudwbwly
wpwnwphl nphdwnpnipniup ptnpdby £ 50 Oad: Upnyniupubpt wdthnthqws kb wnniuwmynid:

Unniawly
Qmnipynil nilikgnn I wnwewplyny dwpunmupuwwybnnipinibbkph hudkdunnnipinil
Qnjnipnil niikgnn Unwownlyny
NMupwdbnp
uy. Shu. Un. uy. Shuy. Un.

Yhdwnpnienit, Ohd 48,31 50,02 52,43 48,41 49,97 52,62

Uwltpbu, v§? 1354 638
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Gqpuwluwgnipyniu:  Lkpuyugduws Lt ghdwnpmpmnibtiph hwdwdwjukgdwt  Jkpnn, npp
qpunbgpws dwltptup thnpp £ wybh pwt 2 whqud qpuuujub dbpnnh hwdbdwn: Unwowuplyus
Ubkpnnh Yhpwndwb phypnid hwmdwlwunpgh &ownnipniun sh thnjuynid:

Unwownljyny Supnupuytnnipjniin jupnn b oqgunugnpdyl) wmpuqugnnpd dnunp/Lip wytuyhuh
utnwtnupunid, hisyhuht E ntthybpuw) hwonpnwljwi nnnp (USB):
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O.A. Iletpocsn, A.A. Maptupocsia, A.C. Tpaatsn, A.C. Ilerpocsin, M.K. MapTupocsin
METO/ KAJIMUBPOBKH COITPOTHUBJIEHUHN

B yznax 6600a-evi600a cmeutanHvix CucHAN08 OAHHbIE NEPEOAiOMCsi NO KAHAY OM Nepedamyurd K
npuemnuxy. 4mobvi usbexcamo ompadicenuti CUsHAA, CONPOMUBTEHUsL BbIXOOHO20 CUSHANA NEPeOamiuKa u
6X00 NpUEeMHUKA OOJICHbL Oblmb OMKAAUOposanvl ¢ Kauwaiom. Ilpedcmasnen memoO Kanubposku
conpomuenenuti. Ilpu uUCnonb306anul YKA3AHHO20 Memodd  NAOWAOb 3HAYUMENbHO YMEHbUIAemcs ho
CPABGHEHUIO C U3BECTNHBIMU MEMOOAMU.

Knrouesvle cnosa: unmezpanvnas —cxema, y3en  6600d-8bl600d,  OMPANCEHUS,  KAAUOPOBKA
conpomueieHull, Ouazpamma-2ias.

O.H. Petrosyan, A.A. Martirosyan, A.S. Trdatyan, A.S. Petrosyan, M.K. Martirosyan

THE METHOD OF RESISTANCE CALIBRATION

In mixed signal input/output systems data transmits from transmitter to receiver through channel. In order to
avoid signal reflections resistances of transmitter’s output and receiver’s input should be equalized with channel.
Resistance calibration method is presented. By using the mentioned method, the area is significantly decreasing
compared with known methods.

Keywords: integrated circuit, input/output node, reflections, resistance calibration, eye-diagram.
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YK 620.9: 504.06 XUMHNYECKHUE, BUOJOTUYECKHUE U
HNPUPOJAOOXPAHHBIE TEXHOJIOI'MH

JI.B. Maccean, C.A. Munacsii, T.I'. 3opuna, A.P. bapcersin

OLEHKA BJIMSIHAS SQHEPTETHKH HA TEO3KOJIOI'HIO C
HUCITOJIb30BAHUEM HHO®OPMALIMOHHBIX TEXHOJIOT'MU

Ilpedcmagnenvl n00X00bl A0EKEAMHOU OYEHKU GIUSHUS IHEPLEMUKU HA 2€0IKOA02UIO € UCHONb308AHUEM
unpopmayuonnvix mexuonoeuil. Ilpusedena oHmonrO2Us GIUAHUS IHEPLEMUKU HA OKPYICAIOWYIO CPedy, a maKice
onucana apxumexkmypa Web-opuenmuposannoti ungopmayuonnou cucmemul. Ilpednazaemcs ons peanusayuu
UHPOPMAYUOHHOU cUCTEMbL NPUMEHSANb NPUHYUN CUTTY AYUOHHO20 AHATU3A.

Knrouesvie cnoea: snepeemuxa, 2eooxono2us, onmono2us, cumyayuonnsii anaius, \Web-opuenmuposannas
UH@OpMAYUOHHAA cucmemd.

B mocneanue roapl mpoOnemMa BIMSHUS SHEPTETHKH HA OKPYXKAMOLIYIO Cpedy MOJIyddsia LHIMPOKOe
pacrpocTpaHeHue B HAyYHOM MHpe. [IpennpusTsi 3JeKTPOIHEPTETHKH, TEIUIOPHEPreTUKH W A0OBIYN
TOIUTUBHO-3HepreTuyeckux pecypcoB (TOP) okas3pIBaloT pa3HOHaNpaBiIeHHOE BO3/EHCTBUE HAa KauecTBO
JKU3HHU HACEJICHUS U OKPY’KaroIlyto cpeny. Bo MHOrom 3To 3aBHCHUT OT reorpa)uuecKoro pacroioKeHHs
CTpaHbl, ee KIIMMAaTUYeCKUX yCIOBHUi, BU/Ia M XapaKTepa SHEPreTHIECKUX OObEKTOB.

Hannas mpobimema ocoOeHHO BakHa i PecryOnmmkm Apmenus, Tae camas OoibImast IO
MPOU3BOJAMMOM 37eKkTposHepruu npuxonutcs Ha TOC (Epeanckas u Paznmanckas) - 41%, 3ateM ugyt
I'2C - 28% u Apmsackas ADC - 31% [1]. TOC u Apmsrckas ADC 0Kka3bIBalOT BPEAHOE BIUSHHE Ha
OKpY’KaloIlyl0 cpefy Hu3-3a cOpoca B BOJOEMBI ropsdeld BOIBI IOCIE€ KOHIEHCATOPOB TYpOMH. OTO
NPUBOIUT K HEOONYCTUMOMY TEMIEPAaTYypPHOMY PEXHMY, HapyLIAOLIEMy 3KOJIOTHYECKOE PaBHOBECHE,
YCTaHOBUBIIIEECS] B ECTECTBEHHBIX YCJIOBHSIX B PeKax M 03epax, YTO HeOJIarompusTHO BIUsET Ha (Qiopy U
¢dayny. DkcrutyaTtanus ['9C conmpoBoXIaeTCs 3aTOIUICHUEM 3€MeJlb, IIEPEHOCOM HACEJICHHBIX ITYHKTOB,
MOBBIILICHUEM JaBJICHUA HA CYIIy OT Beca BOAbl B BOJOXPAHWJIMILE, M3MEHEHHEM 3KOJOIMYECKOTO
paBHOBecuss B Bojoemax. CormacHo oTdeTy HalmoHambHOTO KajacTpa aHTPOIOTEHHBIX BBIOPOCOB U
abcopOIMy TMapHUKOBBIX Ta3oB, camasi OoJbIIas IOJsl BPEAHBIX BHIOPOCOB B aTMOC(epy MPHXOIAMTCS
CErojIHs MIMEHHO Ha JI0JII0 SHepreTudeckoi cheps -72,8 % [2].

PaznuuHple ydeHble MBITAIOTCS MCCIECAOBAaTh HEraTHUBHBIE IOCIEACTBUS (YHKIMOHHUPOBAHUS
SHEPIreTUUECKUX MPENNPUATHIA JJIsI TEOIKOJOTHH M ONPESNINTh 30HBI BPEIHOTO BIMsSHUA. B HacTosmiee
BpeMs OLICHKA BJIUSHUS SHEPTreTUKU HA reodkonorutro Apmenuu, bemapycu u Baiikanbckoit npupogHoi
TeppuTopun Poccum Bemercs B pamMKax MEXAyHapOJHOTO MHOTOCTOpOHHero mpoekra EAPI12017-027.
OCHOBHBIM  OIICHOYHBIM ~ METOJIOM  SIBIISIETCS ~ OHTOJOTMYECKMH  HMHXHHUPUHT  TPOOJIEeMBl  C
UCIIOJIb30BAaHUEM CHTYAI[MOHHOTO aHAIN3a, MPEUIOKESHHBIH pOCCHICKUM TapTHepoM [3]. 3agadeii Takoro
aHanM3a SIBIISIETCSI BBISBICHHE OCHOBHBIX ITAPAMETPOB M CYMIECTBEHHBIX (AKTOPOB, OMPEACISIONINX
CUTYaIIUIO, B3aMMOCBSI3eH MEXIy (QakTopaMH W CTENEHU MX B3aMMOBIUsHHA. C MPUMEHEHHEM JTaHHOTO
METO/1a HaMH NIPOBEACHBI NPEABAPUTEIIbHBIE OLICHKU MEPEUHs] HEeKEeJATEIbHBIX PEK ISl CTPOUTENbCTBA
masbix ['DC B Apmennu [4]. OnHako cieyeT OTMETHTD, YTO HAJMYHe MHOTOYHUCICHHBIX (aKTOPOB U HX
HEONPEICTICHHOCTh YCIOXKHSIOT aJIeKBATHYIO OIIGHKY COCTOSIHUSI 00BbEKTa M cpelibl. Perenne mpooiembl
COCTOUT B IPUMEHEHUHU COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB U TEXHOJIOTHH.

[Ipenyaraemass craThsi MOCBSILEHAa BONpOcaM pa3paOOTKM, HMHTErpaldd M HCIIOJIb30BAHUS
WHQOPMAIMOHHBIX TEXHOJIOTHH JUI OLEHKH BJIHMSHUS DSHEPreTUKH Ha TEOdKOJIOTHIO METOJ0M
OHTOJIOTHYECKOTO HHKHHUPUHTA.

Ha puc. 1 mpencrasieHa OHTOJNOTHWSI BIMSHHUS SHEPTETHKH HA OKpY)Karoulylo cpeay. BumgHo, uTto
NPENPHUSITAST SHEPIETUKA MOTYT 3arpsi3HATH BOJY, BO3AYX M MMOUYBYy. HerarnBHoe BIMSHUE HA KauyecTBO
’KM3HU YeJIOBEKa MOXKET ObITh KaK MPSMbBIM, TaK M ONOCPEOBAHHBIM (Uepe3 PaCTUTEIbHBIN U )KUBOTHBIN
MU, T.€. Yepe3 MULIEBYIO LEMOYKY).
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Puc. 1. Onmonocus énusinus sHepeemuKu Ha OKPYACAIOUYIO Cpedy

JIist MpakTUYeCKOW peanu3aiui MeTo/1a OHTOJIOTMYECKOTO WHXKUHUPHHTA TIpeiaraetcs: pa3paboTka
Web-opuentupoBannoii nHdpopmannontoit cucrembl (WIS), uHTErpupyromeir MaremMaTHueckue M
CEMAHTHYECKUE METOJbI, WHCTPYMCHTAJbHBIC CpPEACTBA, 0a3bl JAaHHBIX U 3HAHWI,
reonHpopMmarmonnyio cucremy (I'MC).

[Ipennoxennas apxurekrypa WIS npencrasiena Ha puc. 2. B apxurtekType BBIACISIOTCA YETHIPE
YpOBHS:

a TaKXe

1) ypoBeHb MaTEeMaTHYECKUX METOAOB, MOJEIEH M MpOrpamMM, BKJIIOUYAIOMIMK pa3pa0OTaHHBIC Ha
OCHOBE BBIOpaHHBIX METOAOB M MOJEJe mporpaMMbl pacdera 00bEMOB 3arps3HSIOIINX BELIECTB U MX
BIMAHUSA Ha KadeCTBO JKU3HM HACEJEHHs C YYETOM MOIIHOCTH DSHEPreTHYECKUX OOBEKTOB
(oOecrieueHHOCTh DHEPropecypcaMiu) W 3acelieHHOCTH (IDIOTHOCTH HaCelleHWs) Ha paccMaTpHBaeMOM
TEPPUTOPHH;

2) YpOBEHb CEMaHTHYECKOTO MOJICIMPOBAHMUS, BKIIOUAIONINH CeMaHTUYeCKHe (B MEPBYIO Ouepelb
KOTHUTHMBHBIE) MOJAEIM Ul OIUCAHMS B3aUMOCBS3U (DAKTOPOB, ONPEACIIIOIINX KadeCTBO KHU3HH, C
YYETOM aHTPOIIOTEXHOTCHHBIX (DAaKTOPOB: 00ECHEUYEHHOCTh SHEPTOPECYPCAMH U BIUSHHUE 3arPS3HSIOLINX
BEIIECTB OT MPEANPHUITUI SHEPTeTUKH HA IKOJIOTHUIO;

3) YpOBeHb MpEJCTABICHUS 3HAHWN, OOBCIUHSIIONIMN 0a3y 3HAHWMA, XPaHSIIIYI0 ONMHUCAHUE 3HAHHIM
JUISL IOCTPOEHUSI CEMaHTHUYECKUX MOJENEH, U CHCTEMY OHTOJIOTHH Ul ONHCaHWs 3HAHWM MpeIMETHON
obmactu. [locnmemHsisi MOXKET HCHONB30BaThCs KaK TNPH TOCTpOCHWUHM O0a3bl 3HAHWH, Tak H TPH
MPOCKTHPOBAHUH 0a3bl JAaHHBIX;

4) ypoBeHb mpeicTaBieHusl AaHHBIX, HHTEerpupyoumid ['MC n 6a3y naHHBIX, BKIIOYAIOLIYI0 B TOM
yucie reorpaduuecKkue KoopAHHAThl 00BEKTOB dHepreTukd. ['MIC MoXkeT HCHOnb30BaTbei Kak st
WUTIOCTPALIMK PE3yNbTaTOB PACueTOB, TaK M JUJIsl HATJIAAHON MHTEPIPETAIIN CEMAaHTHYECKUX MOJIETEH.
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Puc. 2. Apxumexmypa Web-opuenmuposanHoii uHQOpMayUOHHOU cucmembvl
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Mertaomnucanust wHGOpMAIMK, TPEACTABICHHON Ha BCEX YETBHIPEX YPOBHAX, XpaHATCA B
Penosumapuu. llpu peamuzamun  HUumepghetica Tmonmp30BaTeNss  MpeANojaraeTcss MPUMEHHUTH
CHTYaIlMOHHOE HMCYMCIICHHE M KOMIIOHEHTHI si3blka cuTyanumoHHoro ympasienus - CML (Contingency
Management Language) [5].

Hcuncnenne cutyamumii paccMaTpuBaeTcs KaK OJHO M3 CPEeACTB (GOpMaM3allid CHTyallud B
JTUHAMUKE, TI03BOJISIFOIIee (PUKCHPOBATH COBOKYITHOCTD (DAKTOB M CBOHCTB OOBEKTOB M CPEMBI, B KOTOPOH
9TH O0BEKTH (GYHKUMOHHpYIOT. Mcuncienue curyanuii sBusgercss (oOpMalbHOH  CHUCTEMOH,
Oasupyromieiics Ha JIOTHKE IMPEeIUKaTOB IMepBOro mopsaka. CHTyallMOHHOE yIpaBiIeHHE OCHOBAHO HA
CIEAYIOLIEM MONOKEHUU: KaXKOMY KIIacCy CUTyalrid, BOBHUKHOBEHUE KOTOPBIX CYUTACTCS AOIMYCTUMBIM
B mpomecce (YHKIMOHUPOBAHHS CHCTEMBI, CTaBUTCS B COOTBETCTBHE HEKOTOPOE pEUICHHE 10
ynpasieHno. CUTyallHOHHOE YIpaBJIeHHE B KOHTEKCTE SHEPreTHIECKo Oe30MacHOCTH pacCMaTpUBAETCS
KaK yNpaBJIEHUE B YCIOBUAX SKCTPEMAJIBHBIX CUTYalMH B SHEPT€THKE.

MetaonTtonoruss CML mnpencraBinena Ha puc. 3. OHa BKJIIOYAET JIBE COCTAaBJISAIOIIME: CPENICTBA
onucanus 3HaHUK D (A7 onucaHus cuTyauuii, ClieHapreB, YIPaBIsSIOMINX BO3ACHCTBUI), pealnu3yromue
COBOKYITHOCTh ~ OTHOIIEHWH, W CpeICTBAa MaHWUIYJIMPOBaHWS 3HaHWAMH M (s BBI3OBa
WHCTPYMEHTAIBHBIX CPEJICTB U UCIIOIB30BAaHU CEMAaHTUIECKUX MOAeTel u Mmoaeneit 3nanuit, B T.4. [ UC
U pacueTHBIX mporpamm). OTMETHM, YTO COCTaB OTHOLICHHH B TIEPBOH IOJICHCTEME MOXKET OBITh
OTpaHUYEH WM U3MEHEH B COOTBETCTBUU C KOHKPETHBIMU 3aJ1a4aMy UCCIICOBAHUS.

naHaTna (X,Z)
/ CBA3bIBAIOT

BKNw4aeT
D(X,Y,2) r”’” g
ONMCaHMe 3HaHWI

npUHagnexHoCTH Kay3anbHble

hd
D Emmm)

oTHoweHua (Y)

obecneyunsaer

CML

ofecneynsaer

M(A,0)
MaHWMyMpoBaHne

[CALL] [ CONVERT] [ RECORD ] [ FIND ] [ READ ]
oneparo| A
BiIOYaeT v

\ MCNONB3YIOT

WHCTPYMEHTaNbHbIE
MOJENK IHAHUIA

CEMaHTHYEeCKKne MO4ENH
CpencrTea

Puc. 3. Memaoumonozus szvika CML

Pa3pa60TKa NpCMIOKCHHOTO MPOrpaMMHOI0 MpOAYKTa ITIO3BOJIMUT aJICKBATHO OLCHHUTL BJIMUSAHUC
SHCPIreéTUKU Ha TCOIKOJOTHIO, MOACINMPOBATL BIUAHHUC KPUTUYCCKU BaKHBIX O0OBEKTOB Ha KadeCTBO
JKM3HU HACCJICHHUA W IPUHATH PEIICHUA I10 IMOBBIIICHHUIO KadYe€CTBa XHU3HU C Y4YETOM Tpe6OBaHI/II71
T'€O3KOJIOTHH, BKJIFOYAIOIIHNX YCOBCpHJCHCTBOBaHHLIﬁ aHAITUTHYCCKHMI I/IHCTPYMCHTapI/Iﬁ I OIICHKH
BBI6pOCOB OHECPreTUYCCKUX 00BEKTOB U PpacrnpoCTpaHCHUus BanH3HCHI/Iﬁ.

Hccneoosanue svinoaneno npu gunancosoi nooodepoicke I’ KH MOH PA 6 pamkax muococmoponneti
HayyHoti npozpammur EAP12017-027.
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L.4. Uwuubi, U.U. Uhtwuyw, S.9. Rnphtw, W.N. Pwupubnjui

St1suusS4uuul SshvtnLnahuveMh UPPULAUUU R SENEUNLNASPUSP YU
ELEMAEShUU3h URTESNRE3UL FLULUSNhUL

Ulphuyuglly Lo wkpbhunywlul wkjinnghwbbph hpundwdp qkntininghuyh Jpw Fakpgbwplhuyh
wgnkgnippul wpklyunn qhwhunndwl Unnkgnidakpp: Spyws Foopowlm  dpowuyph Jpwm  Fakpglunplhugh
wqnlgnippul obpninghwl, hlywku hwl Ghwpugpyus F Web-fnpdinpnodwdp nkpbjungululi huadulupgh
dwpnupuwybunipniap:  Unwowplynid b wbpbjunywluli hwdwlupgh ppuwgnpédwl  hwdwp  [hpunk;
ppupdwluyhl JEpnidniepul ulqpniiipp:

Unwltgpuyphti pwnbp. Fikpglnplu, gknklmnghw, olyoninghw, hpwjhdwluyhl JEpnidnipnil, Web-
gnpdinpnodwdp nknbhunywlul hundwlupg:

L.V. Massel, S.A. Minasyan, T.G. Zorina, A.R. Barseghyan

ESTIMATION OF ENERGY IMPACT ON GEOECOLOGY USING INFORMATION
TECHNOLOGIES

The approaches to an adequate assessment of energy impact on geoecology using information
technologies are presented. Ontology of energy impact on the environment is given, as well as the
architecture of a Web-oriented information system is described. It is proposed to apply the principle of
situational analysis for the implementation of the information system.

Keywords: energy, geoecology, ontology, situational analysis, Web-based information system.
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Umnipp b dkpnnubpp: Zhknwgnunipju wwpwsdp b hwinhuwgt] 22 dujpupwunup Gplhwp:
Uju qpuntgnid t 223 Jo? mupwsdp: Sknujuydws § Upwpuwnjub dhgiintuwjhtt gnquynpnipjui
JEunpnbwljuwt dwunid b oppwyunnduws b (Enbwonpwubpny: Lunuph nkihkdp phun junpndus L,
husp Ywplnp nbkp B fuwpgnud jhdwgnyugdwb gopépupwgnid: Lwnuwuphtt punpnyg E juhuwn
gudwpuwjhtt Yjpdwt' ong Lplwpwnnl wdwn, Jwpd gpunwonits ddbn, Jupdunb qupnit b
Epjupwuwnl wonih: Sknpnidubph mupbtjwi vhohtt Swdwip Yuqunid £ 250 ...370 /i

Bplwip hwdwpynud b Zwjwuwnwbh jungnpugnyt wppnibwpbpujui b wbnbuwlwub
JEuwnpnup: Ujunbn b jEunpniugws wppymibwpbpujwt dkntwplnipniuutph qpbpk 41%-p U
Zujuunwih phwlsnipjut 36%-p [2]: Zujwuwnwih punupubph by wjt wpwidtwind L twl
npwbuwynpuught pupdp Swipwpbnujwbnipjudp: Lunuph wnnnnjusdnipjut pupdp dujupnulp
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hwfwju wnbnh i mubkinud ehpdwunmpfwbiughtt munwimdubp, pudnt mdquugnidutp b thnont
yntnulnidubp:

ZEknmwugnunipjul Wnipp: Zhnwgnuinipjutt hwdwp Wnip o Swowyl] Gplwth wwpwsphg
tUnipundws Zwugkuh unynpuljwuh (Fraxinus excelsior) mbkplubpp: Ungnpuljut hugkiuhtt hwdwpynud £
wpnphgblt Swpwwnbuwl): Unynpwpwup wjt nibbumd L 25..40 « pwpdpnipmit b puh dhish 1 o«
npudwghs: Fujuljubwswth gpununhdwugnit b snpunhdwgynit E, wypnud k250 ... 300 tnwph, wnwwn
wunupbkpnd k 3...4 mupht Uk whqud [3]: Ownwnbkuwlh ptnpniemniiap hhdtwynpynud | bpwiung, np
wyjtt Gplwtnud hwdwpynid L wdkbwnupwsyws b Eynjnghwybu juynit swnwnbkuwlubphg dkp:

‘Uintpwnnid: Ldnipwnnudp juwnwpyl) £ 2015p-h dughu b ubywnbdpbp wdhubkphi: vinipwndwt
hwdwp Bphwh wdpnne twpwsphg ptnpyk) k 20 hwn: 8ntpwpwignip Yhnnud pnpty Gup 2...3 dwn,
npnug uwnupph vhohtt hwndwshg Jipgply Eup pupd, wdpnnonipjudp dbwnpdws b suwugus 20...25
nbpl b jpwnubny uwnwgl] 1 dhohtt tdnip: Skplubpp wbnuynpl; Bup hwdwpulujuws phnpk
unnypulubph dbke b mbnuthnpul; 22 @UU Eynkunpnuh Yhunpnbwluwb whwhnhl jupnpunnphu:

Lhupuut wbwhq: dEpgdws mbplhutph tdnpubpp upwpldt) v phdhwljut nwppunisdwi:
Lwpitwmjut dpwlnidhg htwnn tdniptbpnid wnndwpunppghnt (Aanalyst-800 PE, USA) tnwbwlny
npnoytg k 4 swup dknwnubkph® Pb, Hg, Ni, Mo wupnitwlnipniuttpp: Snpuhljutinutnh pnnpnipniup
yuUwtwynpjws L upwinyg, np dbpphtt wwphubkphtt hpwjwtwugdws htnwqnunnipnibbph
wpyniupnid hwynbwpbpdl) B wpqusd 4 Swip Uknwnubph pupdp wupniuwlnipmiuubp [4]:

Upyniupulp b putwplymd: Lunipubph phuhwlwt wbwihqp gnyg L wydlk), np wmbphubpnid
wnwybjuybu ynnwldt; tu Hg, Ni, Mo, npnug uhoht wwpnitwlnippniuubpp dph pwith whqud
ghipuquigk] o puymbdws unpdwy Ynbghnpwghwubph (L9) dtphtt okdp [5]: Hg-h dhoht
wupnibwynipnibttpp pignitws LU Jkpht obdp ghipuqutigl) tu 5,3...10,2 wiqud, hull Mo-h b Ni-h
wupniiwmpnibitpp hwdwywnwupwbwpwp 1,1...10,5 b 1,8...3 whqu:

bPusybu tpunmd E tup 1-hg, 20 tdnipundwb Yhwnbkphg 19-mud uinhih wyupnibwlnipnibtbpp
pupdp L Gk ubyunbdpip  wduht: Popnp wbnuwdwubph  Swnkph  wbplhubpnd  uughlyh
wupnibwlnipiiitipp gbpuqugl) b hsybu pugnitjus unpdwy (V9 - 0,01 dg/4qg), wjytu by
pntbwdnp (B - 0,04 dg/q) Unughunmpughwubpp: Uju Juuwbquynp wwupph wnwyl] pupép
nugktnpughwbp (4-hg 2,1..2,5 wiqud pupdp) huynbwptpdl) b vbyunbdpip wduht N9, N12,
N14, N16, N18 u NI19 wbknudwubpnid, npnup hwdwywunuupwbwpup nbnujuus th punuph
hwpuwy-wpbdnjul, jEunpnbulwb b hntuhuwpbbpgut hwndusubpnud (by. 1):

Unjhppkuh wupnibwynipnibubpp bu wpwdby pupdp B bk yigbwnwghuwh bpeontd (uy. 2):
Utyubdptp wduhtt htnwgnudws  Yhnbphg 10-nid  ghpuquigk; o pugniduws unpduy
ngkunpughwbpp (1 4g/4g) 1,1...11,4 muqud: Zknwgnuujus nknudwutphg 1-nud (N5) wgnn Swnkph
wnbplitbpnud qpuiigyl) o vnupph dwpuhdwy Ynrnwlnid: SYjuy YEnp qnidnud £ wpgnibwpbpuljut
gnuinid, npunbn quiynid Eu Bplwth QBEY-p, <<Uwpnip bplups> b <<Lwhphws>> gnpswpuiubkpp,
husybu bwl “Molibden production” gnpswipwupn’ pwnuwph Unjhppkuny wnunudwt hhdbwlwb

wnpynpp:

0.2 - Hg
0.15 -
=)
§ 0.1 14 In - | O Uwghu
J 0.05 - I I mmm Uty nbtdplp
— (Y
. ||||||||||||||||||II||||||||||||||||||

1 23 45 6 7 8 910111213 14 15 16 17 18 19 20
Linowundwb Jhwnbkp

Uy, 1. Uliphhp wpupniinunyemniabbph ukgniughl phhwdplub Zugkih unynpuluwih wkplbbbkpnid
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§ i - = TUujhu

3 . —Szulmhdphp
2 -

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
‘Linpundwi Yhwnkp

Ul 2. Unphpnkah wupniulnipinibabph ukqnbughi phinudhlul Zugkih unynpulmbh nkphbabpnid

\‘/\—\\’ﬁ\‘/__/\‘\/\ —_—10

e Uujhu

Utwunbdptp

C, dg/liq
S = N W s~ U

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
Lunpwndwi Yhwnbkp

Ul 3. UG Ejh wupniinulnyeinibbkph ukqniuyhl phinudhliml Zwglkih unynpulwih nkplbbbpnud

Uhlkih wwpnibwynipmnibbpp hbinwgnundws  ponnp mbnudwubph  dwnkph  wbkpbubpnid
ghipwquignid tht pupmidws tnpdw) Ynbghktnpughwubph dtpht okdp (1 #g/%q): Unwybjugnyh
ghipwquignidubpp (3,4..3,9 wiqud) qpuigdl] i hwdwywunwuppwbwpwp N12 b N8 Yhnbpnud®
punuph hwpwjwplbduyui b Yhunpnbwut hwndwsubpnid: Uwluyi b wwppbpnipmit kpp
puttwplyywés wwppkph, ubyunbdpip wduhb  thikh wwpmbwlnipmibttpp  hbnwgnndus
nbknudwutphg 14-nd wjuqby Eu (ul. 3):

Pb-p  wbkpbubpnud dEdwdwuwdp Ynunwldl; £ ubwyubdpbphl,  uwwluytt npu
wupnibwlnipnititpn whqud skt gipuquigt] pugniudus LY Jipht otdp 6 dg/7q):

15
1

(=)

C, dg/liq

[« RNV |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Liunpwndwi Yhwnbkp

Ul 4. Hg-p, Ni il Mo-p gnidwipuyhll nigkinnpughwbbpp Zugkih unynpulpuih wkphbkpnid

Lhuwp 4-nud ubplujugdus i tdnipundwi nbnuwdwubpnid Hg-h, Ni-h & Mo-h dhght
gnidwpuyhtt yupnibwlnpnibibpp Swnkph mbkpbubpnud: Pusybu Epuinud £ gpubhlhg, wnwyb) pupap
wnunnunyjuwénipinit k qpugyt) N5 (qunuynid L punuph hwpwynud, wpynibwpbpuljut gnunnd), N8 b
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N10-pp wbknudwubpnid: dbpohtibpu wbknuiwws tu punuph hwpwdujhtt b hwpwdupbdnju
huwnjustbpnud:

Bqpuljugnipjniutitp: Ujuyhuny, hbnwgnunnipjut wpngnitupubpp gnyg b ndby, np.
e Pb, Hg U Mo wrwppbipp pnyubipnid hhdtwjuwinud wpwdby pun Yninuldty B ubynbdpip wdudu
yYtponud, hul Ni-h yupnitwlmpniututpp uvbynbdpip wduht tjuqgly B
e Shplubpnid wpwbjuwbu Ynunwlyyl; Ea Hg, Mo, Ni wwpphkpp, npnig wwpnibwnipniuubpp
ghpuquugt) b pugnitdus tnpduy Ynbghunpughwubnh Jipht otdp Uh pwth wbquad:
e Swippbph wpwybjugnyt wwupnibwlnipniuubp hwynbwpbpyt] o Gphwbt punuph hwpwduyht b
hupujupbdnyub hwndusubpnid wdnn Zugkuh unynpuljuth nkpbubpnud:
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13.09.2018.
JL.P. XauyaTpsin

CE30HHAS JMHAMHUKA KOHIEHTPAIIUM TSAXKEJBIX METAJLIOB B
JMCTHAX ACEHA OBBIKHOBEHHOI'O

H3zyuena cezonnas ounamuka KOHYEHMPAYUlli MAJNCENbIX MEMAulog 6 aucmvax Slcens 00bIKHOGEHHOZ0,
npouspacmarowezo 8 yciosusx e. Epesana. I[Ipoboombop pacmumenvhozo mamepuana Ovin npogeden 6 mae u
cenmsbpe 2015 eo0a 6 20-mu moukax eopooa. B npobax aucmeved amomHo-adcopOyUOHHLIM MEMOOOM OnpedeneHbl
KOHYenmpayuu yemvipex snemenmos: Pb, Hg, Ni, Mo. Bvisaeieno, umo ceuney, pmymv u MoaubO0eH Oonvuie
HAKANIUBAIUCH 68 OCHOGHOM 6 KOHYe, a HuKeib — 6 Hauane eecemayuu. Haubonee evicokue konyenmpayuu
NEMEHMO8 OOHAPYIHCEHbI 8 PACMEHUAX F0JUCHOU U F020-3anaoHou yacmetl 2. Epesana.

Knrouegvie cnosa: fcenv 00bIkHOGEH I, MAdICENbIE MEMAILTbL, CE30HHAS OUHAMUKA.

L.R. Khachatryan

SEASONAL DYNAMICS OF HEAVY METAL CONCENTRATIONS IN LEAVES
OF FRAXINUS EXCELSIOR

Seasonal dynamics of heavy metal concentrations in leaves of Fraxinus excelsior growing in conditions of
Yerevan is studied. Leaf sampling was done in May and September 2015 in 20 points of the city. Pb, Hg, Ni, Mo
concentrations in pretreated samples were measured by atomic absorption method. As indicated, concentrations of
Pb, Hg, Mo are higher in the end of vegetation period, then for Ni at the beginning of vegetation. The maximum
concentrations of elements were found in the southern and southwestern parts of Yerevan.

Keywords: Fraxinus excelsior, heavy metals, seasonal dynamics.

hwswwnpyuu Lhihe Mtnpbpwnh - huygnpy, 22 @UU Eyninquinnudbpuhtt hbnnwgnunipmniaubph
yEuwnpnt
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MPEJAHHOCTb HAYKE U CBOEI POJUHE
(1922-2018)

Ha 96-oM roay ymen wu3 »U3HH BCEMHUPHO
W3BECTHBIM, BBIIAIONIUICS YYCHBIH U TIEAaror, 0ECKOHEYHO
IpefaHHbld cBoed PolauHe TIpaxaaHuH, MOJIB3YIOLIUICS
. OTPOMHBIM aBTOPUTETOM HE TOJBKO B ApPMEHHH, HO U
v e JaJIeKo 3a ee mpeaeaaMu, OOIECTBEHHBIHN esTelb, OAUH U3
y/ co3zaresen LIKOJIBI MEXaHUKH B Apmenun,
OCHOBOIIOJIOXKHUK Ppsila HOBEWINX HAIPaBICHUM TEOpUU
000JI0YeK U TIACTHH, akaJeMHUK HalmoHanbHOH akageMuu
Hayk PA, Muoctpannsiil unen Poccuiickoit akaneMnu HayK
(PAH), mouerHblii mnpe3uneHT HXeHEpHOH akaneMuu
ApMeHMH, 3aCly’)KeHHBId  JesTelb HayKd, JOKTOp
TEXHUYECKUX Hayk, mnpodeccop Cepreit AnekcaHapoBuy
AMOapIyMmsiH.

Buorpadus ero mpocra. Ilo cymectBy, 310 ero

CeMbs, JIIOOMMBIC IO, ONMyOJIMKOBAaHHBIC HAyYHBIE U
MyOJIMIUCTUYECKUE KHUTH, CTaThH, MUCbMa, a TaKKe
MyOJIMYHBIC BBICTYIUICHUSI HA Pa3IMYHBIX GOpyMax MUpA.

Cepreit AmOapiymsia poanicst 17 mapra 1922r. B Anekcanaponone (I'toMmpu) B cembe IOpHUCTa,
emie 10 pesomonuu okonunBiero Jlozanuckuii (IIBeiinapus) yansepcurer. [lotepsis B 1937 roxy otua,
CTaBIIIETO JKEPTBON MaccoBbIX perpeccuii, C. AMOapIyMsiH BCIO CBOIO JTaJbHEHIITYIO )KU3Hb IPOOUBAIICS
CaMOCTOSITETIBHO, MIPEO10IEBAast MHOTHE MPEISITCTBHSL.

B 1942r. oH ycmemrHo KOHYaeT CTPOUTENbHBIN (haKylbTeT EpeBaHCKOTO MONMUTEXHUYECKOTO
MHCTUTYTa. TPYyHOBYIO IEATEIBHOCTh OH Hayall elle B CTYACHYECKHE I'Ofbl, CHadaja 3JIEKTPUKOM Ha
aBTOPEMOHTHOM 3aBOJIE, 3aTeM IpernojaBareneM B npodrexyunnumie. O4eBHIHO, 3TOT CyIbOOHOCHBII
BbIOOp mpodeccuii 1 HampaBWJl BOCEMHAAUATHIICTHErO IOHOIIY Ha MyTh TOYHBIX HAyK M MEAarorvKH,
BBIBOJSL €r0 Ha IIMPOKYIO JOPOTY 3HAHUH U MYAPOCTH.

Co cTpeMuTenbHON CKOPOCTBHIO M OJHOBPEMEHHO KOJOCCAIBHON TPYAOCHOCOOHOCTHIO MPOHAEH
NyTh YYEHOTO, OpraHM3aTopa HayKH, TJIaBHBIMH BeXaMH KOTOporo craiu — 1946 ron, xorza
C. AMOapiymsiH, YCTENTHO 3aIIUTUB JUCCEPTAIMIO, CTal KaHAHIATOM TEXHHYECKHX Hayk; 1952 rom —
OJstecTsimias 3aniuTa JOKTOPCKOUN nuccepramuu; 1953 rong — nonydenne 3BaHus npodeccopa; 1956 rog —
n30paHrue YIEHOM-KOPPECIIOHIEHTOM AkajeMun HayK ApMeHHH; HakoHeln, 1965r. — wu30paHue
AKaJEMHUKOM.

Cepreit AMOapIyMsiH — yueHbIH, IPU3HAHHBINA M BBICOKO OLIEHEHHBIH MUPOBOH Haykoil. O6 sToM
yOeaUTEeIbHO CBUAETENLCTBYET €ro M30paHHe MOYETHBIM aKaJeMHKOM MeXIyHapoAHOW WH)KEHEPHOH
aKaJeMuH, aKaJeMHUKOM MeXIyHapoAHOM akKaZeMHUH acTPOHAaBTHKH, MO4YeTHBIM uwieHoM Coro3a
MexaHukoB CIIOBaLIKOM akajeMHM HayK, axKaJeMHKOM W IIOYETHBIM Ipe3uieHToM WHxeHepHoil
aKageMuu ApPMEHHH, aKaJeMUKOM MexXIyHapoIHOW akaJeMHH HayKH, oOpa3oBaHHWs, TEXHOJOTHH WU
MCKYCCTBa, IMOYETHBIM akageMukoM @Duiocodckoir akamemun ApmeHun, 4WwieHoM HarmonamsHOTO
KOMHUTETa MEXaHHUKOB Pocchm, MOYETHBIM JOKTOPOM bpaTHCIaBCKOTO YHHBEPCHUTETA, ITOYETHBIM
npodeccopoM [leHHHCYTHCKOTO WHCTUTYTa MHGOOPMATHKUA W TEXHOJOTHH, JOKTOPOM MHOTHX JPYTHX
YHHBEPCUTETOB MHUpA.

Otux Hay4dHbIX BHICOT C. AMOapIyMsH IOCTHT, TpPOHAS OONBIION M IJIOJOTBOPHBIA MYTh
YYeHOr0, Tearora, OpraHu3aTopa HayKu U BeICIIEro oopazoBanus. Cpa3y ke M0 OKOHYaHHH HHCTUTYTA
OH OCTaeTCsl TaM Ha IeJarornyeckor paboTe acCCUCTEHTOM, 3aTeM cTapiuuM mnpemnojgaBareneM. C 1945r.
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OH Y€ 3aM. JUpeKkTopa IHCTUTyTa CTpPOMTENBHBIX KOHCTPYKLUMH AKaaeMuUu HayK ApMEHUH, B
JaNbHEUIIEM — PYKOBOJIUTENb cekropa MexaHukn MHcturyra mexanuku AH, a ¢ 1959 mo 1977r.
JUPEKTOP 3TOr0 MHCTUTYTA M OHOBPEMEHHO 3aB. OTJCJICHHEM TEOPHUH 000JI0YEK U TIIACTHH.

C 1971r. C. AMmOapuymsiH cTai NEpBbIM aKaJIeMHKOM-CEKpeTapeM BHOBb co3gaHHoro B AH
OtnencHusl (PU3NKO-TEXHUYSCKUX HAyK U MeXaHuku, a ¢ 1974 mo 1977 roxg — Bulle-TIPE3UICHTOM
Axanemun.

B teuenue 14 net, ¢ 1977 no 1991 rox, akagemuk C. AMOapIryMsiH ObLII pEKTOPOM TIEPBOTO By3a
Apmenun — EpeBaHCKOro TrocylapCTBEHHOTO YHHBEpCUTEeTa. 3a 3TOT nmepuon EpeBanckuit
TOCYHUBEPCUTET CTal HE TOJNBKO OJHMM M3 CaMbIX M3BECTHBIX U mepenoBblx By30B CCCP, roromsmmx
BBICOKOKBAJIM(UIIMPOBAHHBIX CHEHUAINCTOB, HO M KPYHHBIM Hay4YHO-HCCIIEIOBATEIbCKUM LIEHTPOM.
bnaronapsi ueneycTpeMiIeHHONW aKTUBHOW [IesTENBbHOCTH pekTopa-akagemuka C. AmOapuymsiHa, B
CHCTEME YHHUBEpCcHTeTa OBbII CO3[JaH MEpBBI B PECHyOJMKE BY30BCKHI Hay4HO-HCCIIEIOBATEIbCKUN
WHCTUTYT JIa3€pHON TEXHHUKH, OTKPBITHI HOBBIE (DaKyJIbTEThl MEXaHUKH, MAaTEMaTHIECKOI KHOEPHETUKU
AaBTOMAaTH3alUM HCCICAOBAaHUNA, HHOOPMATHKM W BBIYMCIUTEILHOW MaTeMaTHKH, ¢QUIocopuu u
COLIMOJIOTHH.

K wectu C. AMOapiymsiHa HEOOXOJUMO OTMETHTB, YTO B 3TOT NIEPUOJ B YHUBEPCUTETE aKTHBHO
MPOBOJMIINCH TITyOOKHE HMCCIeoBaHus B 007acTH apMeHOBeneHHs. [Ipu ero comelcTBUM OTAEIbHBIMU
HOBBIMHU W3J@aHHUSMH BBIIUIM B CBET CO3JAaHHBIE B TEUEHHE BEKOB KalUTAJIbHBIE TPYABI MO apMSHCKOMY
S3BIKY W JTUTEpaType, apMsSHCKOW MCTOpUOrpaduu U B 1EIoOM apMeHoBeaeHuro. [lo ero mHunuaTuBe Ha
BceX (paKybTeTax YHUBEPCHTETA OBUIO BBEJCHO MPEMOIaBaHUE HCTOPHH apMSHCKOTO HapOAa.

Axamemuk C. AMOapIyMsiH - OCHOBAaTeNb psjia HOBEWIINX HAYYHBIX HAIPABICHUH B 0OIACTH
WCCIIEIOBAHNN MEXaHUKHU Ae(hOpPMHUPYEMBIX TBEPBIX TEIN.

Haydynbie OTKpBITHS W WCCIEOBaHWS aKaJeMHKa O3HAMEHOBAJIHM CYIIECTBEHHBIH MpPOTpecc B
coBpeMeHHOW Hayke u TexHuke. Hms C. AmOapiymsHa Hepa3pblBHO CBS3aHO C HAyYHBIMHU
UCCIIEIOBAHUSMHA B OONIACTH MEXAaHWKH aHU3OTPOMHBIX CIIOWCTBIX IUIACTHH W 00OJOYeK,
AIIEKTPOMAarHUTHOM MEXaHWKH TOHKHX Tel, IUTACTHYHOCTH, pa3pabOTKOW OCHOBHBIX HalpaBiICHHN
aHaJM3a TOHKOCTEHHBIX KOHCTPYKITUI, N3rOTOBIEHHBIX U3 KOMITO3UITMOHHBIX MaTepUaioB, pa3paboTKon
Y IpUMEHEHHEeM MaTeMaTHIECKIUX METOOB UCCIIEIOBaHUH.

B cBoux Oomee wem 300 Hay4HBIX TpyAax, W3gaHHbIX B Apmennn, Poccun, CIIA, I'epmannn,
Opannuu, SAnonnun, Kutae, Ilomeime, YexocnmoBaknn W Apyrux crpaHax, akagaemuk C. AmOapimymsH
pa3BUJI U aKTyalU3WpOBal HOBbIC HANpPaBIeHHs B 00JaCTH MEXaHUKHU Je(hOPMHUPYEMBIX TBEPABIX TN, B
TOM YHUCIIe KJIACCHYECKOW TEOPUH aHW3OTPOMHBIX CIOUCTHIX 000JI0YEK, YTOYHEHHOW TEOPUH IUIACTHH U
000J104€K, MAarHUTOYIPYTrOCTH TOHKHX TeJl, PAa3HOMOAYJIBHON TEOPUH YIPYTOCTH.

Cepreii AnexcanapoBud AmOapmymssH o0ocHoBan 3(h(eKT B3aWMOBIHSHUS Pa3HOPOIHBIX
AJIEMEHTApHBIX JaedopMalnuii, 4TO TO3BOJSET ONTHUMAIBHO KOHCTPYHPOBATh CIIOWCThIE OOOJIOYKH C
Hamepe]] 3aJaHHBIMU XapaKTEPUCTHUKAMU, J0Ka3aJl 3KBHUBAJICHTHOCTh HEKOTOPBIX TEOMETPUYECKHX W
CTaTHYECKUX THUIOTE3, Ha OCHOBE KOTOPBIX OBLIM IOCTPOCHBI pa3juHbIe MPHONMKEHHBIE TEOPHUH
000JI04€eK; TIOKa3aJl BO3MOXKHOCTH CO3/IaHUS TPHUKIATHOW TEOpUH 000JI0UeK; OOOCHOBAN IPUHITUITHI
OTpezeNieHUs] ONTUMAIIbHBIX OpWUEHTAMA aHW30TPOTIMH MaTepHaaoB OO0OJOYKM W yKa3al IyTH
ONITUMATILHOTO KOHCTPYUPOBAHHUSI aHU30TPOIHBIX CIIOUCTHIX 000JI0YEK.

C. AmOapuym™siH - aBTOp KIJIACCHYECKOH TEOpHH TEPMOYHPYTOCTH CIIOUCTBIX aHHU30TPOIHBIX
wiacTiH U o0ojouyek. OH pa3paboTan OOIIYI0 TEOPHIO TEPMOYIIPYTOCTH CIOUCTBIX aHU30TPOITHBIX
TUTACTHH M 000JI0YEK C yYETOM TEPMOYIPYTHX XapaKTEPUCTHK MaTepraia 000J0UKH.

He menee Baken Bkmag C. AmOapiiymsHa B npoOsiieMy CBOOOJHBIX KOJ€OAaHHHM IUIACTHH H
000JI04eK B HECTAIMOHAPHOM TemrepaTypHoM mojie. OH BBIIBHJI NMPUPOAY HU3MEHEHHS aMIUTUTYABl U
YacTOTHl KOJIeOaHWH, 3aBHUCAIIETO OT XapaKTepa W3MEHEHHWs TeMIepaTyphl, BbIBENT (GopMyny s
OTIpeJieJICHNsI KPUTUYECKOW CKOpPOCTH (QuaTrrepa OpPTOTPONHBIX I[HJIMHIAPUYECKUX OO0OJNOYEK |
MPSIMOYTOJIBHBIX TUTACTUH B MEPEMEHHOM TEMIIEPATYPHOM TIOJIE C YYETOM 3aBHCHMOCTH (PH3UYECKHX U
MEXaHWYEeCKUX XapaKTEPUCTHUK MaTepuaja OT TEMIIEPaTypHl.

Ja coBpeMeHHOW HAyKH HWCKIIOYHTENFHO BaxkHBI uccienoBanusa C. AmbapiymsHa 1o
MOCTPOEHUIO YTOYHEHHOM TEOpHWH aHU3OTPOIHBIX IUIACTUH W 00O0JI0OYeK, CO3AaTeleM KOTOpOil OH
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ABJSIETCS.  DJTa TEOpHs CIY>KUT OCHOBOW AJsl OmpeneneHus o0JacTH NMPUMEHHMOCTH KIIaCCHYECKON
TEOPHH, a TaKkKe IUIA Pa3pabOoTKH KOPPEKTHBIX METOAOB MPOEKTUPOBAHMS IUIACTUH U O0OJIOYEK W3
KOMIIO3UTHBIX MAaTEpUAlOB W BBISBICHUS HOBBIX MOAXOJOB K pEIICHHIO 337ad ONTHMAJbHOIO
MIPOEKTUPOBAHUS U pacueTa TOHKOCTEHHBIX KOHCTPYKLUH COBPEMEHHOM TEXHUKH.

C.A. AmOapuyMsH BKJIaJbpIBal OTPOMHBIE CHJIBI B TMOATOTOBKY HAay4yHBIX KaJpOB, OCTaBasCh
BCEr/la XOPOILUM JIPYTOM M COBETHHKOM MOJOBIX yueHBIX. OH BOCIHUTAJ MOKOJEHUS YUEHBIX, Iepeaal
CBOMM YYEHHKAaM CBSILEHHbIE PETUKBUU U 3allOBEIN CBOEW Tyl M MbICIH. [1of ero HemocpeacTBEHHBIM
PYKOBOJCTBOM 3alMILIEHbI 0Ojee 4eM YeThIpe AeCATKA KaHIUIATCKUX U JOKTOPCKHX AWUCCEpPTaLuid,
aBTOPBI KOTOPBIX PabOTal0T B HAayYHO-HCCIENOBATENLCKUX HHCTHTYTaX M By3ax ApmeHun, Poccum,
Vkpaunst, CHIA, BreTHaMa 1 Ipyrux rocyaapcTs.

[MapamnensHO ¢ HayuHo-menmarornueckoir pabotoii C.A. AMOapuyMsiH 3aHUMan  Psil
OTBETCTBEHHBIX JOJDKHOCTEH B ApMEHMM U 3a €€ MpeAeiaMM, BCEera BBIIAENAACh KaK JHUYHOCTb,
Ha/ieleHHast OONbIIMMHU OPraHU3aTOPCKUMU CIIOCOOHOCTSIMH.

Cepreit AmOapuyMmsH yBJIEKalCsl >XHBOMHUCHIO. MHOTOa OH gJaxke Kanel, 4YTO He CTajl
XYJIOKHUKOM.

Axagemuk C.A. AwmOapuyMmsH, HECOMHEHHO, TaKXe U BBLIAIONIUICS HalMOHANBHBIN
oOmiecTBeHHBIN aesTens. YenoBek — ['pakgaHWH, 3alIUTHUK M PEBHUTEIb WHTEPECOB apMIHCKOTO
Hapona. B Te He3zaObiBaeMble TOABI apMSHCKOTO NPOOYXACHUS, OyAydd JIemyTaToM U YICHOM
[Ipe3unuyma Bepxosuoro Coera CCCP, oH Bcerja ObUT PSIOM C YECTHBIMH M CaMOOTBEPIKEHHBIMHU
CHIHOBBSIMH Halllero HapoJa.

Bricoko onenens! 3acimyru akagemuka C.A. AmbGapiymsiHa. OH OB YIOCTOEH MHOTHX BBICIIHX
Harpaz, B TOM yucie opleHoB “Turpan Men”, “Mecpon Mawron” HKP, Jlenuna, Tpynosoro KpacHoro
3namenn, OKTa0pbckol peBomonnu, “‘Ipyx6a HapOmoB”, 3Haka modvera, psma Memaiei. 3a
BbIatoruecs HaydHble noctmxkeHns Axanemueil Hayk CCCP Ovmm Harpaxknen menanpro mmenn C.U.
BaBuioBa, a Takxke TMOYETHBIMU MenaiasiMu EpeBaHCKOro rocyHuBepcutTeTa, MexayHapoaHOU
WH)XKCHEPHOU aKkaJeMHU U JIp.

[InomoTBOpHBIE HAY4YHO-UCCIIEAOBATEIbCKUE PAOOTBI M OTKPHITHS HMEHUTOIO YYEHOTO
CYLIECTBEHHO OOOraTHJIM TJIaBHbIC HAIpaBJICHUS W OTPAciyd COBPEMEHHOW MeXaHMKHU. B pesynbrare
ApMeHus cTana OIHUM W3 BEAYIIMX HAay4YHBIX LEHTPOB MHpa B OOJIACTH TEOPUU OOOJOYEK M IIACTHH,
MarHuTOYIpPYTOCTH TOHKHX TEJI, pa3HOMOAYJIBHOHN ynpyroctu. M B 3TOM Jene, HECOMHEHHO, OTPOMEH
Bkiay akanemuka HAH PA C.A. AmOaprymsiHa.

Hesuzom ero xusHu Obu10: “JKuBH Tak, Kak OyATO 3TO MOCIEIHEEe MTHOBEHHE TBOCH KM3HHU, HO
He 3a0bIBal, 4TO BIIEPEIH elle CTO JeT” .

CoBepiueHHas, 0e3 ocraTka IMpeJaHHOCTh HayKe M cBoed PoanHe — BOT camoe mnpaBHIIbHOE
onpeAeNeHre MyIpOl JKU3HH BBIIAIOLIETOCS YYEHOTO.

Ilpezuouym Hayuonanvnoii akademuu nayk Pecnyonuxku Apmenusn

IIpe3uouym Mestcoynapoonoii u Poccuiickoil unircenepuvlx axaoemuil

IIpe3uouym Huorcenepnoii akademuu Apmenuu

Pexmopam Hayuonanvnozo nonumexnuuecko2o ynusepcumema Apmenuu

Pexmopam Epesarnckozo 2ocydapcmeennozo yHugepcumema

Pexmopam Hayuonanvnozo ynugepcumema apxumexmypusl U cmpoumenvcmea Apmenuu
Peoaxuyuonnwtii coeem Becmuuka Huicenepnoil akademuu Apmenuu
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MpaBuAa npeacmasAeHusi cmameu

Cmambu npeacmaasiom Ha apMsHCKOM, PYCCKOM U aHrAUUCKOM s3blkax. Lpudpmel: apMsiHCKUU —
Sylfaen (pasmep 10), pycckuld u aHraulckul - Times New Roman (pasmep 11) mexcmpouHbiU
uHmepBsaA — 1; popmMam cmpaHuLbl — A4, pabouee noae - 165x252 MMm; noAs caesa — 25 MM, ceepxy — 20
MM, cnpaBa — 20 MM, CHU3Y — 25 MM.

B BepxHeu cmpoke 1 — ro aucma B AeBoM yray ykasbisaiom YA K coraacHo cmaHzapmy (MUHUMYM
6 uudp), a B npaBoM — pasneA cbopHuka 3araaBHbiMu Byksamu (Bcs cmpoka — bold, pasmep 11).
CmpokoU Huxe, B cepeauHe, ykasbiBaemca W.O. damuaus asmop(os) (cmpouHbiMu Bykeamu, bold,
pa3mep 11). Ha 1Be cmpoku HUxe — B cepeuHe, 3arAaBHbIMu BykBamu HazsaHue cmamsu (bold, pasvep
12), ewe Ha 4BE CMPOKU HUXE — aHHOMALLUS Ha fA3blke CMambU C KAIOUEBbIMU CAOBamu (pasmep 10,
Italic). Uepe3 aBe cmpoku aaemcs OCHOBHOU mekcm cmambu. Hosas cmpoka saemcs omcmynom — 10
MM.

dopmMyAbl U MameMamuueckue BbipaxeHus odopmasitomes B Microsoft Equation, ltalic, pasmep
717. dOpMyAbl NpeACMaBAfSIOM Ha OMAeAbLHOU CMPOKe, B cepeauHe, a Npu HeobxoAuMocCmu — HymMepyilom
B NpaBOM Yyray moU Xe cmpokKu, B ckobkax. [ pobHble BbipaxeHus pekoMmeHayemcs opopMumb B Buae
a/b uau ab™ u ucnoab3oBamb CUMBOA exp.

AumepamypHble UCMOUHUKU B MEKCMeE YyKa3biBalomcsi NOCAE CmambU U NPeACMaBASIOMCH B
CKBO3HOU nocAesoBameAbHocmu: [11,[2], ....

Ha oaHy cmpokKy Huxe aaemcs 4ama npeacmaBAeHUs cCmambu.

[ anee npuBoasmcs aHHOMaLUuU 4a ABYX fi3blKax, HE COBNaJatoluX C A3bIkOM mekKcma.

Ha oaHy cmpoky Huxe aatomcs: Pamuaus, Mms, OmuecmBo aBmopa(oB), yu. cmeneHb, 3BaHUE,
coKpalleHHoe Ha3BaHue opraHusauuu, rae pabomaem asmop, Ne meAedpoHa.

Cmambsi 0683ameAbHO pPeLLeH3uUpyemcs U3BECMHbIM CNeLUaAuCMmOM UAU HayuHbIM pabomHUKOM
AaHHOU obAaacmu u npeAcmMaBASiemCs Ha paccMOMpeHuUe peJakLUuoHHOro cosema cbopHuka. Obwul
0bb em cmambu He 10AXEH npeBbiams 8 cmp.

Cmamblo, HaneuamaHHyio Ha popmame A4, B 2 3K3eMnAspax, a makxe Ha aucke dpopmama 3,5,
npeacmaBAfiom  OMBEMCMBEHHOMY  cekpemapio  cbopHuka. [As  obaerueHus  npouecca
OKOHUaMEeAbHOrO peAakmupoBaHUf PEKOMEHAYEMCH OAUH 3K3EMNASP CmambuU Haneuyamamb pa3Mepom
wpudma 12 u MexcmpouHbiM uHmMepsaAom 1,5.

PeaakLUuOHHbBIU COBEM UMEEM NpaBO NPOU3BO.AUMb OKOHUAMEAbHOE peaakmupoBaHue.

B cAyuae omkasa B onyBAUKOBaHUU OAUH 9K3EMNASP CMambu ocmaemcsi B peaakLiuu.

PeaaKuuoHHbIUO coBem
Rules for presenting articles

The articles can be presented in Armenian, Russian and English. The fonts are for Armenian —
Sylfaen (font size 10), Russian and English — Times New Roman (font size 11); spacing — 1; page format
— A4, working field - 166x252 mm; the margins: left — 25 mm, top 20 mm, right — 2 mm, bottom 25 mm.

In the above line of the first page on the left angel UDC must be written, according to the standard
(minimum 6 digits), on the right angle — the section of the collection with capital letters (the whole line in
bold typeface size 11).

With a line below in the middle of the page — Name, Patronymic, Surname of the author(s) with
small letters in bold typeface (size 11).

Two lines below, in the centre of the page with capital letters — the title of the article (bold typeface,
size 12) and two lines below — the abstract in the language of the article with keywords (size 10, Italic).

Two lines below the main text of the article is given. The new line is given with indentation — 10 mm..

The formulas and mathematical expressions have the form of Microsoft Equation, ltalic, size 11.

The formulas are submitted on a separate line, and, if necessary, they must be numbered on the
right angle of the same line, in brackets. The fractions are recommended in the form a/b or ab™ and the
symbol exp must be used.

The references in the text are written after the article and submitted sequentially [1],[2]...

One line below the date of submitting the article is given.

Afterwards the abstracts in two languages not coinciding with the language of the text.

One line below are written: Surname, Name, Patronymic of the author(s), scientific degree, title,
the name of the organization in short, the working place of the author, the phone number.

The article should be reviewed by a well known specialist or scientific worker in the given field and
submitted for examining to the editorial board of the collection. The total volume of the article must not
exceed 8 pages.

The article must be typed by format A4, in two copies, as well as on a disk in format 3,5 and
submitted to the executive secretary of the collection. To facilitate the process of final editing, it is
recommended to type one copy with typeface 12 and in-between spacing 1,5.

The editorial board has the right to make the final editing.

In case of rejection to publish one copy of the article must be kept in the editorial office.

Editorial board



