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Qwpqbijh pwpblwdutbn,

Upunuwtg sunphwynpnid bl Zujwuwnwith Smpiwpugh-
nuwljul hwhpnipyuip tpwhwlwihg hnpljjuth’ Zujuunwh
Supunwpughnuut wjugbdhwh 25-wdjulh juyuwlgnt-
pyudp:

Upnku 25 wwph E hy Zuywunnwbh Swpunwpugh-
nwljub wjunbdhwb swpwynud | dbp ghnnipjut ghnwnklu-
uhjuljut wnwepupwghtt ninnyué dpwlnidubph hpwljwiwg-
dwtip, wpunwunpnipniunid gputg ukpnppdwtp, htyybu twb
Zuwjuunnwith b Udyninph ghnmwunbjuhjuljui nt fupunw-
npughwnwljut ukpnidh dhwynpdwt nt qupquglutn:

Swphutph T_lhpulgpnu[ 2&U Ynnuhg hpujubwgyl] Eu dh owpp Jupbnp, yhnwljuu
wowbwlnipnit niukgnn twhwgstp: Zunjuwbu niqgktuyh  wpwtdbwgul] wjungbdhwgh
htwnwqgnunipnitutpp  tubpgbnhluygh, wbpbjunduljut  nkuuninghwubph, dJbpkuwoh-
unipjul, ptuwywhywiniput, hwipwpynitwptipmput b dh owpp wy) puquujupulub
ninpuikpnid: Junwh Gup, np Z&U hhnwgnunipniubpp yipntgyu) nnpunkpoud, hasybu
twl hpwlwtwugynn unp ghnwhbnwgnunufut  bwjuwgstpp  qquihnpkt  Yhywuwnku
Zujuunnwih Zutpuyknnipjut mbtnbuwjut nt ghinunbjpuhjuljut qupqugduin: Ugkht
Zuyuunnwith fupnupughnuwiut wjugbdhugh thpnidp withpwdbown £ Yhpwntk) dkp Epyph
wnwehiunugnidit wywhnyknt hwdwp twb wpnwphtt wyhiwphnud: Uupnipw, npu hwdwp
wnlw kb pnjnp bwpownpuubkpp:

Unlhtt wbuqud punphwynpnid U Zujuunwih Suipinnupughinuluwt wwunbdhugh pojnp
winuudubpht b dwppnud tnp tjudnidubp nt unbnswgnpdwljus hwennnipniuttp’ hwuntt
Zuyuunnwith Zwipuuyknntpjut juynit qupgugduie

Cwjwumnwuh Cwupwybnniejwu Jupswwbin
Uwpbku Ywpwybunjw

Dear friends!

I congratulate whole-heartedly the engineering community of Armenia on the remarkable jubilee
— the 25™ anniversary of Engineering Academy of Armenia.

It is already 25 years that Engineering Academy of Armenia serves the realization of elaborations
directed to scientific-technical progress of our state, putting them in production, as well as consolidation
of scientific-technical and engineering potential and development of Armenia and the Diaspora.

During years EAA has realized a number of important projects, having state significance. I would
especially single out the researches of the Academy in the spheres of energy, informational technologies,
mechanical engineering, nature protection, mining industry and many other strategic spheres. We are sure
that the researches of EAA in above-mentioned spheres, as well as new scientific-research projects that
are being realized will considerably promote the economic and scientific-technical development of the
Republic of Armenia. And what is more, the potential of Engineering Academy of Armenia must be used
to provide the progress of our country in outside world. Of course, there are all the prerequisites for it.

I congratulate all the members of Engineering Academy of Armenia once more, wishing new
achievements and creative success in the name of stable development of the Republic of Armenia.

Prime-Minister of the Republic of Armenia
Karen Karapetyan
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YBaxkaemble Apy3bs!

[MozmpaBnsito  Bcex  wieHoB  MHxeHepHOU
aKkajgeMu ApPMEHHMHM CO 3HaAMEHATEILHOW OOWICHHOM
JaToM — 25-11eTeM co AHS OCHOBaHUs!

UnxenepHas akagemMusi ApMEHHH IO NpPaBy
SIBJIICTCS OJTHUM u3 KITFOUEBBIX Hay4HO-
HCCIIEeIOBATEIBLCKUX LIEHTPOB, BHOCSIIIIAX B
©KETHEBHOM pEXHME CYyIIECTBEHHBIH BKIaJ B
pa3BUTHE HAyKU U SKOHOMMKM PecryOiuku ApmeHus.
VIMeHHO MOATOMY CEroHs, KOTAa UHKEHEPHBIE HayKH
SIBJIAIOTCS. ~ IJIaBHBIM  JIBUraTelleM  BCEMHUPHOTO
mporpecca, MHxeHepHas axagemus ApMEHUM U
OT/IETbHBIC €€ WIEHBI CTOJIb BOCTPEOOBaHBI B HalIeil
CTpaHe. YBEpeH, 4TO MOTPEOHOCTh B BBICOKOMPO(PECCHOHANBHBIX CIIEHUATUCTAX W yYCHBIX-
WH)KEHEpaxX ¢ MIMPOKUM KOHIIETITYalbHBIM MBIIUIEHUEM OyIeT pacTd B ApMEHHH W30 JHS B
nenb.  CnenoBarensHo, MHXeHepHON akageMuu ApMEHHHM €Ie NPEACTOMT NPOAETaTh
rpoMajHyl0 paboTy Kak MO KOHCONHMIAIMM WHXXEHEPHBIX KaJApOB, TaK W MO PEUICHUIO
KOHKPETHBIX aKTyaJbHBIX HAYYHBIX 3a7ad.

Crnenyer OCOOCHHO  MOMYEPKHYTh  3HAUYUMOCTb  MCCIIEJOBAaHUM, MPOBOAMMBIX
WnxenepHoii akagemueil ApMeHUHM B cdepe IpaJloCTPOUTENbCTBA U YHPABICHUS TOPOACKUM
X03s51IcCTBOM. MHOTHE pe3yibTaThl TUX MCCIEAOBAHUN MMEIOT IIPUKIATHOE 3HAaUEHUE U y)KE HE
OIMH pa3 MPUMEHSUIUCh Ha MPAKTUKE. XOueTcs BbIPasUTb HAAEXKIy, YTO YCIELIHOE
B3aUMOJIeHicTBIE Mexay Mapueil r. EpeBana u HWmxkeHepHoW akajgemuieii ApMeHHH OyJIeT
MIPOJOJIKEHO U JIajIblIIe.

Kenaro Bcem Bam BBICOKOrO HACTPOEHHS, YCIEXOB HA HENPOCTOM HAYYHOM IOIPHILE,
HOBBIX BEPIIMH U YBEPEHHOCTH B 3aBTpAIIHEM AHE!

C yBaxkeHueM,

Map 1. EpeBana
Tapon Maprapsn



Dear friends!

I congratulate all the members of Engineering Academy of Armenia on the remarkable jubilee
date — the 25" anniversary of foundation!

EngineeringAcademy of Armenia is by right one of the key scientific-research centres, which, in
daily regime introduces substantial contribution to the development of science and economy of the
Republic of Armenia. Just because of it today, when engineering sciences are the main force of the world
progress, Engineering Academy of Armenia and some of its members are so claimed in our country. I am
sure that the demand in highly professional specialists and scientists-engineers with wide conceptual
mentality will grow in Armenia day by day.Therefore, Engineering Academy of Armenia has to do
immeasurable work both for consolidation of engineering personnel and decision of concrete actual
scientific problems.

We must especially mention the significance of researches, done by Engineering Academy of
Armenia in the field of town building and management of city economy. Many results of these researches
have applied importance and not once have been used in practice. I want to express hope that successful
cooperation between the Yerevan municipality and Engineering Academy of Armenia will continue
longer.

I wish you all high mood, success in uneasy scientific field, new summits and confidence in the
future!

With respect
Mayor of the city
of Yerevan
Taron Margaryan
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YBaxxkaemble Apy3bsi!

Wnxenepnas akagemuss Apmenuu (MAA), Oynydn onHUM U3
KIIIOYEBBIX W CHUCTEMOOOPA3yIOIMX  HAyYHO-TEXHUYECKUX
oO0bennHeHNH PecryOmikn ApMeHUs, BOT yXe 25 JIeT UTpaeT poJib
JIOKOMOTHBA B TPOIIECCE Pa3BUTHUS MHXKEHEpHOH Mbiciu. [Ipu atom
aKaJeMus B TEUEHHE OTHUX JIET BHOCHJIA HEOLECHUMBIA BKIad B
CTaHOBJIEHHE OTEUECTBEHHOM OKOHOMMKHM, CTaB CTHMYJOM JUId
WHTEpHAIMOHAIM3AallMM HAy4yHOro IOTEHUUana ApMEHHH, €ro
MTO3UIIMOHUPOBAHUS Ha MEXAYHAapOAHOM YpOBHE. B cBs3M ¢ 3THM
BaXXHO 0c000 TOAYEPKHYTh TOT HEOCIOPUMBIH (aKT, dUTO
WnxeHepHass axanemMus ApPMEHHUM, 110 CYTH, SBISETCS BaXKHBIM
WHTETPAllHOHHBIM O00pa30BaHHWEM: OHa BKJIIOYAET B CBOHM PSIIBI
MHOTUX BUIHBIX JEATENCH HAyKU U3 pa3HbIX yTOJIKOB MHUpA, a CaMH
WIEHbl aKaJeMHU AaKTHUBHO MHTEIPUPYIOTCS B aHAJOTHYHbIE
3apyOexHble  CTpyKTyphl. Takum oOpasom, WAA cosnmaer
HEOOXOMUMYIO TUIATQOpPMy JUIS  BOBJICYCHUS OTCUSCTBEHHBIX
HcclenoBareel B MEXIyHApOJIHBIE MPOEKTHI, AEMOHCTPUPYSI TEM
CaMbIM HayYHO-T€XHUYECKUH MOTEeHIMal APMEHHH BO BCEM MUDE.

3HauuTeneH Takke Bkian WHKeHepHOW akaneMuu ApPMEHMH B [€Je OpraHu3aluf
00pa3oBaTenbHOTO Ipolecca. 34ech, B YaCTHOCTH, 0c000 XOueTcs MOAYEPKHYTh Ty YCIEIIHYIO
KOOIIEPALMIO, KOTOpasi OCYIIECTBISAECTCA MEXIY aKaAeMHEH U TJIABHOM WHXXEHEPHOM Ky3HMIIEH
cTpanbl — HannoHanbHBIM MOJUTEXHUYECKUM YHUBEPCUTETOM ApPMEHHH.

IIpumuTe MOM HCKpEHHHE IIO3PABICHUS B CBSI3U C 25-IE€THUM oOmieeM MHxeHepHOH
aKageMuu ApMEHHH.

JKenaro BceMy HMH)XEHEpPHOMY COOOIECTBY ApPMEHMH HOBBIX HAy4HBIX Pe3yJbTaToB, a
YlieHaM aKaJeMHUU - KaK MOXKHO OOJIbIlle DHEPTHH JUIS HENPEPHIBHOTO PACIIUPEHHS TPaHUII
Hay4YHOU MBICIIH.

Munuctp odpa3oBaHusi U Hayku PA
JleBoH MKpTYSH



Dear friends!

Engineering Academy of Armenia (EAA), being one of the key and system-forming scientific-
technical associations in the Republic of Armenia, for already 25 years has played the role of the
locomotive in the process of the development of engineering thought. Thereby, during those years the
Academy has made an invaluable contribution to the formation of home economy, becoming a stimulus
for internationalization of the scientific potential of Armenia, its positioning at international level. In this
connection it is important to mention especially the unquestionable fact, that Engineering Academy of
Armenia, per se is an important integrating formation: it includes in its rows many famous workers of
science from different corners of the world, and the members of the Academy themselves actively
integrate into analogous foreign structures. So, EAA makes necessary platform for involving native
researchers in international projects, demonstrating thereby scientific-technical potential of Armenia in
the whole world.

The contribution of Engineering Academy of Armenia to the work of organization of the
education process is also considerable. Here, in particular, we must especially mention that successful
cooperation, which is realized between the Academy and the main engineering forge of the country -
National Polytechnic University of Armenia.

Accept my sincere congratulations on the 25™ anniversary of Engineering Academy of Armenia.

I wish all the engineering community of Armenia new scientific results, and the members of the
Academy — as more energy as possible for continuous expansion of boundaries of engineering thought.

Minister of Education and
Science of RA
Levon Mkrtchyan
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Z2wpghh gnpépulypltp,

Nnontinid & Zwjwuwnwh dwpnwpugh-
nwlut wjuntdhugh 25-wdjulh wephy b ptw-
qujurh ghwnbwlwbuubpht m  ghwnwyhuwnng-
ubphtt dwnpnud unbndwgnpswlju inpwunp Y-
phpubp:

Uuntuhwt hitn] Uhjwpe Zwujwunw-
uh vwupklhgp, wugh] L pupn nt ndduphtt dwtw-
wuph: Zwnpwhwpbng pwquuphy junspunnun-
Ubkp wigws nwphibph pipugpmd Zujuunwih
Swpunupughnuwlut wjupbdhwt tywunbk] § hwipuybunnipyut  ghnwntuhjulut
wnwopuipughtt' dhwynpliny Zujwuwnwih nt Uhyninph ghnnwfub b Swpunwpughnwljut
ubpnidn:

Zuyuunnwih fupunuwpughnului wjungbdhwt hp pupnppyyupyu gnpénitubnipjut
pupwugpnid puquuphy Ynuhptin wnwewplutp E tkpluwjwugpl] hwiupwwbwnnipnioncd
phthwlwt  wpynitwpbpnipjut  qupqugdut, oquulwup hwbwénubph hEknwgnudul,
Eutpginhugh, nwquulwb wpynitwpbpnipjut, ubjudwlumit shtwpwpnipjut b wy
puwquyunubph nipnmpjudp: Ywnwpjws puquuphy hbnwgnunujut wyhwwnwipubph
wpnniipl wpnkl hul] wbuwtbh o hwipuybnmput $htwbuwljui b publjuyhtt hudw-
Jupgbkpnud, Eutpginhluyh, phthwlw b vbinh wpynibwpbpnipjut phuquunbtpnud:

Uju hwdwwntpunnnid hhdtwnhp b YniEinhy winwdh jupqughdwlnyg Uhowqquyht
Supinuwpughnwluwt wlwupbdhuht 280 winudwlgnudp ghunwpydnd E pugunuybu
npybu wunbkdhwh ypndbbuhniw) gnpéniibnipju wpnyniup b wpquuhp:

Lhwhniju bU, np hbhinwqu wwphubpht bu 2&U-t Yuowlh ghnwljul qubwuqub
sSpugplp  hwbpuybnnipju wppkp nppuikpoid nikbund hp Yupbnp tbpypoudt oo
dwutimljgnipniup:

Zuonnnipnth kU dunpnid Ujugkdhugh hbnnwqu wpjuwnwupubphie

Zwipquiipny®

22 puqupuohtimpjut hwpwpup
‘Luptl Uupquyui



Dear colleagues!

I welcome on the occasion of the 25™ anniversary of Engineering Academy of Armenia and wish
the scientists and scientific workers of the sphere creative newer upsurge.

The Academy, being the same age as Independent Armenia, has passed a difficult and severe
way. Overcoming many obstacles, during the past years Engineering Academy of Armenia has promoted
the scientific-technical progress of the republic, uniting scientific and engineering potential of Armenia
and the Diaspora.

Engineering Academy of Armenia, during its activities in a quarter of a century has presented a
number of concrete proposals in the spheres of development of chemical industry, research of mineral
wealth, energetics, war industry, seismic construction and other spheres in the republic. The result of
many research works is already obvious in financial and banking system of the republic, in the spheres of
chemical and food industry.

In this context, in a status of a founder and collective member of International Academy of
Engineering, membership of EAA is considered absolutely as a result and product of Academy’s
professional activities.

I am quite sure, that henceforth too, EAA will elaborate different scientific programs, having in
various spheres of the republic its important investment and participation.

I wish success in the works of the Academy in the future.

With respect

Minister of Urban
Development of RA
Narek Sargsyan
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VBaxkaeMbIe KoJuIeru!

WHxeHepHast MbICIb CErO/IHS MIPaeT OJHY U3 CaMbIX
3HAYMMBIX poJIed HE TOJIBKO Ha YpPOBHE OTAEIbHBIX
rOCyJapCcTB, HO U BCEro MHpa. YOex/1eH, YTO OHa BHICTyHaeT
B KayecTBe CBOCOOpPa3HOTro (yHIaMEeHTa, HEOOXOIUMOTO JIs
o0ImIe4enoBeYeckoro pas3Butus. VIMEHHO TMO3TOMY CTOIb
BA)KHO MOJAEPKUBATh KAaK OTACIbHBIX UCCIEN0BaTeNel, TaK U
KOJUIGKTUBBI M CTPYKTYpBI, CIIOCOOCTBYIOIIME BBIPAOOTKE
HOBOTO 3HaHMS B MHKEHEPHOU cdepe.

Unxenepnass  akagemuss ~ APMEHHH  YCHEIIHO
BBIMOJIHAET  oObeauHsIOUIyl0  ¢yHkuuioo.  JlocraTouHo
B3IVISIHYTh HAa CIIMCOK YIEHOB aKaJeMHM, 4TOObI yOEqUThCS:
Ha TPOTSHKEHUU 25-U JeT CYyIIeCTBOBaHUS €M yaaloch
CIUIOTUTH IIENYI0 KOTOPTY TAJAHTIUBBIX YYEHBIX U YMEIBIX
WH)KEHEPOB-YIPABJICHIEB, €KEAHEBHO TPY/SAIIMXCSA BO OJ1aro Hay4YHO-TEXHUYECKOTo Mporpecca.
WmkenepHas akagemMust ApMEHHH CO3/1ala M TMPOJOJDKaeT (OPMHUPOBATH HAYYHYIO JJIUTY B
PecniyOnmuke ApMeHws, 31MTy, aBTOPUTETHYIO U JJAJIEKO 3a TpeieilaMu CBOCH poAuHbI. BakHO
MOAYEPKHYTh, YTO WIEHAMH aKaJE€MHH CTAHOBSTCS MHOTHME MOJIOJbIE YUYEHBIE, Pa3AeISIOLIne
Weansl U yCTPEMIICHUSI CBOMX HACTABHHUKOB.

Ot Bcero cepaua xenaro BceM wieHam VHxeHepHoW akageMud APMEHUH B3SITHSI HOBBIX
Hay4HO-TEXHUYECKUX BEPIIHH, BIIEYATISIOUINX yCIIEX0B U CBEPILICHUH !

IIpesnaent HanuoHanbHOM aKaJieMHUH HayK Y KPauHBI,
aBa:xkabl 'epoii Conuanucruyeckoro Tpyaa,

JOKTOP TeXHHMYECKHX HAYK, mpodeccop,

no4étHpii ywien HAH Apmennu,

HWuauu, Keiprezckoii Pecyoankm,
Hanortexnosornueckoro oomecrsa Poccun,

IIBeackoii Koposesckoii akageMun MHKEHEPHBIX HAYK,
NMOYeTHBIH Npe3ueHT MeKIyHAPOAHOI NHIKEeHePHOI aKkaJieMuH,
HHOCTPAHHBIN YieH NHKeHepHOH akageMuu ApMeHuH,
naypeat MexnyHapoanoii npemuun uM. H.K. baiidakosa,
akaaemuk B.E. Ilaton
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Dear colleagues!

Today engineering thought plays one of the most significant roles not only at a level of individual
states, but the whole world. I am sure that it acts as an original foundation necessary for general
development. Just for that it is so necessary to support both certain researchers and collectives and
structures, promoting elaboration of new knowledge in engineering sphere.

Engineering Academy of Armenia successfully fulfills a consolidating function. It is enough to
look at the list of members of the Academy to be sure that during 25 years of its activities it has managed
to unite a whole cohort of talented scientists and skilful engineers-managers working daily in the name of
scientific-technical progress. Engineering Academy of Armenia has created and continues to form
scientific elite in the Republic of Armenia, elite, authoritative far away beyond the borders of its country.
It is important to mention that a great number of young scientists become members of the Academy,
sharing ideals and aspirations of their teachers.

With all my heart I wish all the members of Engineering Academy of Armenia conquering new
scientific-technical summits, impressing success and achievements!

President of National Academy of Sciences of Ukraine,

Twice Hero of the Socialist Labour,

Doctor of Technical Sciences, Professor,

Honorary Member of NAS RA, India, Kyrgyz Republic,
Nanotechnological Society of Russia,

Swedish Royal Academy of Engineering Sciences,

Honorary President of International Academy of Engineering,
Foreign Member of Engineering Academy of Armenia,
Laureate of N.K. Baybakov International Prize,

Academician B.Ye. Paton
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IIpe3npent MesxxkayHapoaHoii u Poccniickoii HHKEHEPHBIX aKaJAeMMid,
aaypeat I'ocynapcrBennbix npemuii CCCP u P®, npemuii npaBurteabcrsa PO,
JOKTOP TeXHHUYECKHX HAYK, Ipogeccop, YwieH-koppecnonaedT PAH
B.B.I'yceB

YBaxkaemble Koyeru!

Ot umenu Cosera [Ipe3unenros MexayHaponHol uHxeHepHoU akagemuu (MHA) nosapasiisito
Bcex wieHoB UmxkenepHoit akanemun Apmennu (MAA) ¢ 25-netuem!

VYdeHble U HH)XEHEPhl APMEHUU - JOCTONHBIE YiIeHbl MeXyHapoAHOW MHKEHEPHOH aKkaJeMUH, B
KOTOpYIO BXOJST aKkaJeMUH W OTAeNeHust rocynapcts: EBpombl, Asunm u Amepuku. B cocrae MUA
6ornee 1300 unenoB u3 40 cTpaH, cpead KOTOPHIX PYyKOBOJUTENH 3apyOeKHBIX TOCYIapCTB, BHIHBIC
y4deHble, OOIIECTBEHHBIE NEATEIH U IPEACTABUTENN KPYITHBIX HAYYHBIX U MPOMBIIIICHHBIX CTPYKTYP.

3a nocneanue roasl MIUA ycnenHo pemanyich MHOTHE 3ajaull, CPEeIU HUX:

- TeXHUUYECKast 0€30MacHOCTh 110 IIUPOKOMY CHEKTPY HallpaBJIeHUH;
- KOMILJIEKC padoT 10 MaTepUalOBEJEHHUIO, B T.U. 10 HAHOMOJU(DULIUPOBAHUIO MaTEPUAJIOB,;

- BONPOCHL Y(PPEKTUBHOTO HCIIOIB30BAHUS JIEKTPHUYECKON M TEIUIOBOW >HEpruil Bo Bcex cdepax
MIPOMBIIIJIEHHOCTH U CEeJILCKOTO X035 CTBa;

- MpoOJIEMBbI Pa3BUTHSI THAPOIHEPIETUKA W HETPAAWLIMOHHBIX PEIICHHH B OOJACTH SHEPTeTHKH:
CO3JlaHHE BETPSIHBIX YCTAHOBOK, OMOIHEPreTHKA,;
- pa3pabOTKU U BHEJAPEHUE MHHOBALIMOHHBIX OMOTEXHOJIOTUI B 9KOHOMUKE U 9KOJIOTHU U JP.

MUA BeICcTyNaNa ¥ BBICTYNIAET aKTHBHBIM OPTaHU3aTOPOM KPYIHBIX MEKAYHAPOIHBIX (OPYMOB H
KoH(pepeHuu#, cpean Hux: Gopym “Hcmonp3oBanne kKocMoca B MUPHBIX 1elsiX”’, KoHpepenunu — “Tlepc-
MEKTUBHBIEC 331a4d MH)KEHEpHOH Hayku’, “TeopHst M NmpaKTHKa TEXHOJOTHM MPOM3BOJICTBA M3JCIUN U3
KOMIIO3UIIMOHHBIX MAaTepHajOB M HOBBIX METANIMUECKUX CIUIaBOB”, “Mainas U HeTpalulMOHHAs JHep-
reTuka, YHeprodeKTHBHOCTL”, “beToH 1 jkene300eToH - B3rsig B Oyaymiee”, a Takke (OPYMBI H KOH-
(epeHnMH, TPOBOJUMbIE HAIIMOHAJIBHBIMU aKaJleMHUsIMU, OTIEJICHUSMU U IIpeacTaBuTeascTBaMu MIUA.

C yuactuem MUA u3znaercs 6onee 50 HaydHBIX U HHOOPMALIMOHHBIX MIEPUOINIECCKUX U3TAHUI, B
Yyucie KOTOpBhIX: “ABHAaKOCMHYEcCKass TeXHUKa W TexHonorus”’, “BectHux WHxeHepHO akameMuu
Apmenun”, “BectHux WHxeHepHON akanemuu Ykpaunbs!’, “BectHuk HanuoHanbHONH HHXKEHEpHOM
akanemun PecnyOnuku Kazaxcran”, “BectHuk Hayku u oOpazoBanust CeBepo-3amaga Poccun”,
“NmxenepHas razeta”, “HaHOTEXHOJIOTHU B CTPOUTENHCTBE M MHOTHE APYTHE.

Bricoko oneHnBasi HayyHbIH M TBOPUYECKMH IOTEHIMAT apMSHCKUX KOJUIET, UX 3HAYUTENbHBINA
BKJIaJ B pa3BuTue MIUA, ¢ yBEpEeHHOCTBIO MOI'Y CKa3aTb, YTO MexlyHapoaHas MHKEHEPHas aKaJAeMus U
Janbllle MPOAOJDKUT AaKTUBHOE B3auMoneiicTBue ¢ HMHkeHepHOW akajgeMueil ApMEHHHM II0 TaKUM
HanpaBJIEHUSIM, KaK COTPYAHHUYECTBO C MHOCTPAHHBIMHM KOMIIAHUSIMHM Ha OCHOBE CO3JJAHUS COBMECTHBIX
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WH)XEHEPHBIX IICHTPOB W MpencTtaBuTenbcTB B crpaHax CHI' u mampHero 3apyOexkbs, NpOBEACHUE
9KCHEPTHU3 CIOXKHBIX MEXIYHAPOIHBIX MPOEKTOB, WMEIOIUX OOJBIIYI0 COLUAIBHO-DKOHOMUYECKYIO
3HaYMMOCTh M OPUEHTHPOBAHHBIX Ha IOJy4YeHHE KPYyHHbIX MHBecTHIHH. IlyOmukyemble B “BecTHuke
WmxenepHol akageMun ApMeHHN’ Hay4HbIE pe3yJbTaThl HEMOCPEACTBEHHBIM 00pa3oM CIOCOOCTBYIOT
KayeCTBEHHOMY IPOBEAECHUIO TaKUX COBMECTHBIX pabOT, Kak pa3padoTka KOHLENIMHM PpPa3BUTHS
MpoMbIIIeHHOCTH B XXI Beke, pa3paboTka M MPUMEHEHHWE YHHKAIbHBIX CTPOUTENBHBIX TEXHOJIOTHUH,
TEXHUKH M MaTepuajoB, pa3paboTku B oOjacTH O€30MacCHOCTH TEXHHUYECKUX CHCTEM, CO3JaHue
CHEIMATN3UPOBAHHBIX HAYYHO-TEXHUUYECKUX ILIEHTPOB IO SKOJOTMYECKHM YHCTBIM IPOU3BOACTBAM U
JpPYTUM HalpaBJICHUSM.

XKemaro Bcem umeHam MHXeHepHOW akageMUM ApPMEHHH KPEMKOTO 30pPOBBS, OJAaromoiaydus,
yJa4X ¥ HOBBIX TBOPYECKHX YCIIEXOB!

13
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Hoporwue npy3ps!

Bot yxe 25 ner UnxeHepHas akagemusi ApMeHUH, Oyaydu
BECOMBIM 3HAQUMMBIM HAy4YHO-TEXHHUYECKHMM LIEHTPOM, CBOUMH
UCCIIEIOBAHUAMHI M DPa3pabOTKaMH BHOCHUT HEOLCHUMBIA BKJIAJ B
pasBUTHE HAyKM M OKOHOMHUKU. [Ipu 3TOM 3TOT BKIamg uMeeT
3HAYAMOCTh HE TOJNBKO il PecmyOnmuku ApMeHHs, HO TaKkkKe W JIIs
WHXCHEPHOM MBICIM — HaJHAI[MOHAJIBHON M HE 3HAIOLIEH TpaHMII.
Bmecte ¢ Tem, Onaromaps claXeHHOH KomMaHIHOH pabore,
WNnxenepHoit akajeMun ApMEHMH yAAeTCsl Aep)KaTh PyKy Ha IIyJbce
HSKOHOMHYECKOTO M COLMAIBHOro pa3Butus PecnyOnuku ApmeHns,
BBITIOTHSSI HAayYHO-HCCIIEI0BATEIBCKUE U MPOEKTHBIE PaOOTHI UCXOS
U3 MOTpeOHOCTEH TocyAapcTBa M HMMEIOUIMXCS TEHAEHIMH Kak B
HayKe, TaKk U B PbIHOYHOM cHCTEMe.

Kak u3BectHO, B Hauane 90-x romoB OOJBIIMHCTBO OBIBIIUX
COBETCKUX pEeCIyOJNMK, B TOM uHclie U ApMEHHs, OKa3aIuCh B
COCTOSIHMM COLMAIbHO-3KOHOMHMYECKOro Kpusuca. Korjga-to mnpouBeraroniye HayyHble LEHTPbl H
HWHCTUTYTHI ObUTH Ha TpaHu pasBaia. Jlymaro, 4To 3HaUMMOCTh VIH)KeHepHOH akaneMu ApMEHHU TPEexe
BCETO 3aKITIOYaeTCsS B TOM, YTO €€ OCHOBATEIM M3HAYAIHHO MOCTABHIIM IIEpex co0O0i Iens 0OBeTHHUTD
YYEHBIX-UH)KEHEPOB, OKa3aBIIUXCSH B KpaliHe HEONAaronpUSATHBIX YCIOBUSAX, M TOCTApaThCS CO3IATh
YCIIOBHUS JUIsl TPUMEHEHHWSI MX TBOPYECKOro moTeHnwana. KoHedHo, BpeMeHa W3MEHWIHNCH, OJHAKO
BBINOJIHEHHE MMOJO0HON (DYHKIMHU KpaifHe BaXHO W B Hamm nHU. M MmxeHepHas akagemuss ApMeHUH
YCIIEIIHO CIPaBJIETCs C 3TON 3a7adei.

OT Beel Dymm IO3/ApaBisIio BCeX WieHoB MmkeHepHO akanemun ApMeHnn ¢ roomieem! XKemaro
BCAYECKUX YCIIEXOB U BBICOKOT'O TBOPUECKOTO HaCTpOeHUs!

Hpesuaent HamuonansHo akajeMuy HayK ApMeHUH
Pagux Maptupocsan

Dear friends!

It is already 25 years that Engineering Academy of Armenia, being an influential scientific-
technical centre makes an invaluable contribution to the development of science and economy with its
researches and elaborations. Besides, this contribution has significance not only for the Republic of
Armenia, but also for the engineering thinking — national and without boundaries. At the same time
thanks to well co-ordinated team work, Engineering Academy of Armenia manages to keep the hand on
the pulse of economic and social development of the Republic of Armenia, fulfilling scientific-research
and project works proceeding from requirements of the state and having tendencies both in science and
market system.

As it is known, at the beginning of the 90s many former Soviet republics, and Armenia, too,
appeared in the condition of social-economic crisis. Formerly flourishing scientific centres and
institutions were on the verge of disintegration. I think the significance of Engineering Academy of
Armenia is in the fact, first of all, that its founders primarily had an aim to consolidate scientists-
engineers, having appeared in extremely unfavourable situations and try to create conditions for using
their creative potential. Of course, the times have changed, but fulfillment of such a function is too
important also in our days. And Engineering Academy of Armenia successfully manages with this
problem .

With all my heart I congratulate all the members of Engineering Academy of Armenia on the
anniversary! I wish all kinds of success and high creative spirits!

President of National Academy of Sciences
of theRepublic of Armenia
Radik Martirosyan
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VYBakaeMble KoJuieru!

25 ;mer — 3TO mpeKpacHas J1aTa, KOTAA, OCMBICINBAs
MIPOMIEHHBIN IMyTh, MOXKHO C YBEPEHHOCTBHIO CMOTpPETHh BIIEpeE],

s ¥ - CTpOSI HOBBIE IUIAHBI U CTPEMsCb K HOBBIM ropu3oHTam. M60
B -

MPOWICHHBI NYTh €CTh, HAaBEPHOE, CAaMbId IEHHBIM pecypc,
o KOTOPBI MOXKET OBITh KaK Y OTIIEJIEHO B3STOTO Y€JIOBEKa, TaK U Y
— Bcero koJuiektuBa. Mmxenepnas axagemuss Apmenuu (MAA)
— CErofiHsi MOKET TOPAMTHCS CBOMM PECYpPCOM — MPOHJACHHBIM
MyTeM, KOTOPBI ObUT MOJOH OOJIBIIMX IOCTHXKEHUH U TMOTEPH,
HaCJIAXACHUH OT MOIY4YEHHBIX PE3YJIbTaTOB M HAIIPSDKEHHOCTH B

HEYTOMHMOM HCCJIEN0BATEIBCKOM IIPOLIECCE.
Hpyroil rmaBHBIA pecypc WnxeHnepHoil akaneMuu
ApmeHun — 93TO, KOHeuHo, moau. OOBenauHsAs OoJbIIoe
KOJINYECTBO YYEHbIX M HHXKEHEPOB M3 pasHbIX HAay4HBIX cdep,
aKageMHusi TeM CaMbIM BBICTYNAeT B KauyeCTBE MarHuTa, KOTOpheId HaumHasg ¢ 90-x romoB
MUHYBIIETO BeKa MPUTATUBACT K c€0€ MHOTHX WHTEIUIEKTYasIoB. Psibl akaeMun OMOTHSIOTCS

U CETOMHS, U 51 YBEPEH, YTO 3TO HENPEPHIBHBIN MPOLIECC.

JKenaro, uToOBI OTMEUEHHBIE /IBa INIABHBIX Pecypca — HEMPEPBIBHBIN HAPACTAIOMIMNA OTIBIT
U JIOAW - W Jalibllie MPOJOJKald BBIIIOJHATH OCEBYI0 (GYHKUWIO pa3BuUTHS WHXeHepHOM
aKageMuu ApMEHUH.

C yBaxxeHuewM,

IHouetHbIii npe3naenT UAA,
akagemuk HAH PA
Cepreii AMOapuymsiH

Dearcolleagues!

25 years is a wonderful date, when comprehending the passed way one can look ahead with
confidence, building new plans and aiming at new horizons. For, the passed way is, maybe the most
valuable resource, which can have both a single man and the whole collective. EngineeringAcademy of
Armenia (EAA) today can be proud of its resource — passed way, which was full of big achievements and
losses, enjoyments of the obtained results and tension in tireless research process.

The other main resource of Engineering Academy of Armenia are, of course, people.
Consolidating a great number of scientists and engineers from different scientific areas, the Academy
thereby acts as a magnet, which, beginning from the 90s of the last century has attracted many
intellectuals. Rows of Academy are being replenished today, too, and I’m sure that it is an uninterrupted
process.

I wish these two mentioned main resources —uninterrupted increasing experience and people
continue to fulfill the axial function of the development of the Engineering Academy of Armenia.

Honorary President of EAA,

Academician of NAS RA
Sergey Hambartsumyan
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Hoporwue komnern!

[Ipumute MOHM Teruible MO3/paBIECHUS B CBA3M C 25-
nerueM HMuxenepHoil axagemun Apmenun (MAA). Bynyuu
YJIEHOM peNakIMoHHOro coBeta Bectuuka WAA, s Hecy
OTBETCTBEHHOCTbh 3a CTaTbH, IIyOnuKyemble B HeM. CuuTtaro, 4ro
BectHuk sBisieTcs OOHUM W3 BAXKHBIX HAYYHBIX HW3JaHHM,
o0ecrevrBaloIuX BHICOKOE Ka4eCTBO MyONHKyeMbIX MaTepHaoB,
MIPEACTABIAIONNAX HAayYHOMY COOOIIECTBY pPabOTHI, HMEIOIIHe
Oonplioe HayyHOe 3HadeHHe. B BecTHuke myOmMKyIOTCS CTaTbu
yUeHBIX He ToiNbKOo u3 PecnyOiauku ApmeHus, HO U U3
3apy0eKHBIX CTpaH.

51 BBICOKO LIEHIO COTpyAHHMYECTBO MexAy VHxeHepHOH
aKaJeMHuen ApmeHnuu u TaiiBaHbCKUM OT/IEIIEHUEM
MexxayHapoaHONH WHXEHEPHOU akaJeMHH. SIpKUM MpOSIBICHUEM
3TOr0 COTpyIHHMYECTBa SABIAETCI TOT (aKT, UTO Cpeau
HeOOJNBIIOTO YHUCTA JIIOJCH, MPUTTAIIEHHBIX Ha MpPE3eHTALUI0
nepBoii HomuHaiuu npemun TAH, Obul Takke MPE3UACHT
WmxenepHoit akanemun Apmenun npodeccop Cepreid MuHacsH.

Sl Hageroch, 4YTO B pe3yJbTaTe HAIIEro AaKTHUBHOIO
COTPYIHHYECTBA JIPYKECTBEHHBIC OTHOIICHUS MEXIY TaBaHHCKUMH W apMSHCKUMH YYEHBIMH CTaHYT
OoJee CUITBHBIMU.

XKenato BceM useHam MHxeHepHOH akaneMUM ApPMEHMU HEUCCSIKAeMOM IHEPruH, TBOPUECKHX
YCIIEXOB ¥ HOBBIX HAYYHBIX JOCTIKEHUH.

C HaWIy4IIMMHU HOXKEJIaHUAMH,

ocHoBaTeb npeMuu TANG, Bune-npe3naeHT MexkIyHAPOAHON HHIKEHEPHOIl aKkaJieMuH,
JOKTOP HayK, npodeccop, HHOCTPAHHBIN WwieH N HkeHepHOH akageMuu ApMeHUn
Camyaab En-Jlsin Unb

Dear colleagues!

Accept my warm congratulations on the 25" anniversary of Engineering Academy of Armenia.
Being a member of Editorial Council of Proceedings of EAA 1 feel responsibility for the articles
published in it. I consider Proceedings one of the important scientific publications which provides high
quality of published materials, representing scientific community any work having scientific importance.
Proceedings publishes materials of the authorized scientists not only from the Republic of Armenia, but
also from foreign countries.

I appreciate highly the collaboration between Engineering Academy of Armenia and the Taiwan
department of International Academy of Engineering. The striking demonstration of that is the fact, that
among the small number of people invited to the presentation of the first nomination of TANG prize was
also the President of Engineering Academy of Armenia Prof. Sergey Minasyan.

I hope that in the result of our active collaboration there will be stronger friendly relationship
between Taiwan and Armenian scientists.

I wish all the members of Engineering Academy of Armenia inexhaustible energy, creative
success and new scientific achievements.

With best regards

Founder of TANG prize, Vice-President of International Academy of Engineering,

Doctor, Professor, Foreign Member of Engineering Academy of Armenia
Samuel Yen-Liang Yin
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YBaxkaemble KOJUIETH !

KomnextuB TaiiBanbckoro otaeneHuss MexnyHaponHoW WH)XeHepHOM akaaemunn (MUA) c
OTPOMHBIM YJIOBOJIBCTBHEM U OT Beell Ay mo3apasisieT Bac ¢ 25-netHuM robuneem! JXKenaem Bameit
AxazieMuy IPOLBETaHUS M JOCTMDKEHHsI HOBBIX IPO(ecCHOHANBHBIX BBICOT, a BaluMm coTpyaHUKaM -
JKEIIE3HOTO 3/I0POBbs, OJIArOMONyYHs, JINYHOTO CYACThS, a TAKKE HAJISKHBIX TApTHEPOB B padoTe.

25 mer - 3TO HE TOJBKO 3HAMEHaTeJbHas JaTa, 3TO BaKHEHIIMI 3Tam, MOBOJA MOABECTH WUTOTH
MPOJICITAHHON paboTHI U TIOCTABUTH Mepe]] cOO0M HOBBIE JOJTOCPOYHBIE H aMOUIIMO3HBIE IICITH.

bnaronapum 3a m1o10TBOpHYI0 pabOTy U HajieeMcs Ha JallbHellee yCIeHoe COTPYAHUYIECTBO B
coBMecTHBIX npoekTax! ITycTs Yenex OyneT BepHbIM CIIyTHUKOM BO Becex Bammx nenax!

C yBa:keHuem,

pyxoBoautenb TaliBanbckoro otraenenuss Me:kayHapoaHoii
HHKEHEPHOH aKkaJieMHu,

aupexkTop HanuoHanbHOI0 HEHTPa MO HCC/IeI0BAHUIO CeHCMUKH,
npodeccop Haunonansuoro TaliBaHbCKOro yHUBepCUTETA
Kyo-Uyn Yanr

Dear colleagues !

The staff of the Taiwan department of International Academy of Engineering (IAE) congratulates
you on the 25™ anniversary with great pleasure and with all its heart and soul. We wish your Academy
prosperity and achievement of new professional high level, and your employees — hardy health, well-
being, personal happiness, as well as reliable partners in their work.

25 years — is not only a remarkable date, it’s an important period, a cause for summing up the
work performed and putting before you new long-term and ambitious purposes.

Thank you for the fruitful work, and we hope for further successful collaboration in joint
projects! Let success be a true companion in all your deeds!

With respect

Head of the Taiwan department

of International Academy of
Engineering,

Director of National Centre

for Research of Seismicity,

Professor of National Taiwan University
Kyo Chun Chang
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Hoporue komneru!

Ot umenn HamwoHanbHOW HHXEHEpHOU
akagemun PecnyOmuku Kaszaxctan u or cebst
JIMYHO TO3/IPABIISAI0 BCE MH)KEHEPHOE COOOIIEeCTBO
Apmennn ¢ 25-netneM WHKeHepHOW akageMUH
Apmenun!

Bynyuu BayKHOI aKaJIeMHUYECKOI
cTpykTypoil, WHxxeHepHas akageMus ApMEHUU
nmocne paszBata CCCP  crama cBoeoOpa3HBIM
LIEHTPOM TIPUTSKEHUS, MIPU3BAaHHBIM
BOCCTAHOBUTHh IOYETHBIH CTaTyc WHXXEHepa u

uccnenosarens. CeromHs, Korja BO BCEM MHUpPE WH)XKEHEpPHas HayKa paccMaTpUBaeTCsl Kak
HauBaXHEWIINI MHCTPYMEHT YCTOWYHMBOIO pa3BUTHA, VHkeHepHass akajleMusi APMEHMH IPOJOJIKAET
BBINOJIHEHUE CBOEH MHCCUH, HAIIPaBJICHHOW Ha MOMYJISPU3ALMI0 TEXHUYECKUX HAYK CPEAM MOJIOACKU U
CHCTEMAaTH3aIMI0 HAYYHBIX PE3yJIbTaTOB B pemyOiuke. TeM caMbiM akageMus 3akiafbiBacT (GyHIaMEHT
JUISL Pa3BUTHsI TOCYJapCTBa B OyAyleM, TaK KaKk HMEHHO MOJJCP)KKa MOJOABIX YUCHBIX H OOecriedeHue
HX CBS3M C BBIJAIOIIMMHCA JACSTEISIMH HAyKH CTapIIero IOKOJICHHUS SIBJIIOTCA 3aJ0roM YycIexa
3aBTPAIIHETO JHS.

HanwmonanbHas nHXeHepHas akanemus PecrmyOnmuku Kazaxcran 3amHTepecoBaHa B yITyOJICHHH
corpyauuuectBa ¢ MmxenepHoi akagemuedt Apmenun. [Tocnennee npuoOperaeT oco0yr0 BaKHOCTH B
CBSI3W C WICHCTBOM HAIIUX TOCyIapcTB B EBpa3suiickoM SKOHOMHYECKOM COI03€, KOTOPBIH HEOOXOANMO
paccMaTpuBaTh Kak XOpOIIYI IIATGOpPMY IS pealn3allii COBMECTHBIX HayYHO-HCCIIEI0BaTEIbCKIX
poekToB. JKenaio CBOMM apMSHCKMM KOJIJIETaM HETIPEPHIBHOTO Pa3BUTHS, HEHCUEPIAEMON 3HEPTUU U
BBICOKOT'O HACTPOCHHS!

IIpe3npgent HanmonanbHoOM
HNH:keHepHOIT akageMun
Pecnyoauku Kazaxcran
Baxkurxan XKymarynos
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Dear colleagues!

On behalf of the National Engineering Academy of the Republic of Kazakhstan and myself I
congratulate all the engineering community of Armenia on the 25" anniversary of Engineering Academy
of Armenia !

Being an important academic structure, Engineering Academy of Armenia, after the collapse of
the USSR became an original centre of attraction, having a mission to restore the honorary status of an
engineer and a researcher. Today, when the engineering science is considered the most important
instrument of stable development in the whole world, Engineering Academy of Armenia continues to
fulfill its mission, directed to popularization of technical sciences among the youth and systematization of
scientific results in the republic. Thereby, the Academy lays the foundation for the development of the
state in the future, as just the encouragement of young scientists and ensuring their ties with famous
scientists of the oldest generation is a pledge of success of tomorrow’s day.

National Engineering Academy of the Republic of Kazakhstan is interested in deepening of
collaboration with Engineering Academy of Armenia. The latter acquires special importance connected
with the membership of our countries into Eurasian economic union, which is necessary to consider a
good platform for the realization of joint scientific-research projects.

I wish my Armenian colleagues continuous development, inexhaustible energy and high spirits!

President of National
Engineering Academy
of the Republic of
Kazakhstan

Bakitzhan Zhumagulov
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YBakaeMble KoJ1eru!
Hoporue apy3bs!

Ot uMeHn MHXeHepHOW akageMuH, HAyYHOTO CO00-
mecTBa YKpaumHBl TEIUIO M CEPAEYHO MOo3ApaBisio Bac co
3HAMEHATEIbHON [OaTol -  25-J€THEM CO [OHS OCHOBAaHHUS
WnxxenepHoii akaneMun ApMEHUU.

WnxenepHas Hayka 3HauMMa, IPEXIE BCErO, CBOEH
MPUKIATHON  CYThIO, TOTEHIMAJIOM pPOCTa  MOTYIIECTBA
TOCyAapCTBa U YIy4IICHUs KU3HHU KaXKJI0ro €ro rpakJjaHnHa. B
3TOM W 3aKJIoYaeTcs TIJIaBHas TyMaHUTapHas MHCCUA
WH)XEHEPHOM MBICIIM, CHCTEMHBIM HOCHUTENEM M MYJIpPbIM
XpaHUTENEM KOTOpod sBisercs MHxeHepHas akaneMus
ApMeHuu.

Bynyun 3HakoM €O MHOTMMH TPEACTaBUTEISMHU
WNnxenepHoit akaneMuu ApPMEHHH, MOTY C YBEPEHHOCTHIO
MOJYEPKHYTh, YTO HAM BCErJa MMIIOHHPYET OAHO U3 Haubojee
OTIIMYMTENBHBIX W TJIABHBIX €€ KaueCTB - BEPHOCTH NMPHUHIIHITY
NIPEEMCTBEHHOCTH MOKoJeHUH. [IpeeMCTBEHHOCTh 3Ta BOBCe HE AckiaparvBHa. OHa TapMOHHUYHA U
€CTECTBEHHA KaK B PYKOBOJICTBE AKaJIeMHH, TaK M BO BCEX €€ HAUMHAHUAX U CBEPIICHUSIX.

Hayunbsie u nenoBble KOHTakThl ¢ MHxeHepHOH akajgemueld ApMeHHHM Bcerja IMPOHUKHYTHI
KOHCTPYKTUBHBIMA M IUIONOTBOPHBIMU HJICSIMH, NPHUHOCAIIUMH B3aMMHYIO IOJIB3Y M KOHKPETHBIC
Pe3yNbTaThl HAIIMM TOCYJapCTBaM.

ITo3npasnss Bac, yBakaemble Apy3bs, ¢ toOumieeM, nuleM BaM Hamm UCKpeHHHE M 100pbIe
TIO’KEJIAHNUS CYACThsSI, 3/I0POBbS, HOBBIX TOCTIKCHHH B HayKEe W TEXHHKE, TBOPUECKMX YCIEXOB BO BCEX
Bammx ngenax u 3aMpiciax BO MMs IIPOLBETaHUS 1Py KECTBEHHOM HaM ApMEHUH.

IIpe3ngent

HNnxeHepHoii akageMuu YKpauHbl,

3acaysKeHHBII AesATe/ b HAYKH U TEXHUKH Y KPauHBbI,

JOKT.IKOHOM.HaYK, npodeccop A.N. BacuiabeB

My most esteemed colleagues!

Dear friends!

On behalf of Engineering Academy, scientific community of Ukraine I warmly and whole-
heartedly congratulate you on the remarkable date — the 25" anniversary of foundation of Engineering
Academy of Armenia.

Engineering science is meaningful, first of all, of its application essence, potential of growth of
state power and improvement of life of each of its citizens. It includes the main humanitarian mission of
engineering thought, the system bearer and wise keeper of which is Engineering Academy of Armenia.

Being acquainted with many representatives of Engineering Academy of Armenia, I can stress
with confidence, that one of its distinctive and main qualities — adherence to the principle of continuity
of generations always impresses us. This continuity is not declarative at all. It is harmonious and natural
both in the leadership of the Academy and in all its undertakings and achievements.

Scientific and business-like contacts with Engineering Academy of Armenia are always inspired
with constructive and fruitful ideas, bringing mutual benefit and concrete results to our states.

Dear friends ! Congratulating you on the anniversary, we send our sincere and kind wishes of
happiness, health, new achievements in science and techniques, creative success in all your undertakings
and intentions in the name of prosperity of dear to us Armenia.

President of Engineering Academy of Ukraine,
Honoured Worker of Science and Techniques of
UKkraine, Doctor of Econom. Sciences,

Professor A.l. Vasilyev
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Zwngkih gnpdpulykpltp,

Bplwth whknwlwt hwdwjuwpwih ypndt-
unpunpuuwpinuwlut juquh, nuwbnnnipyubt b
widwdp hd wimbhg stnphufnpmu bl Qbq
Zujuuwnwtth - fupnupughinulut - wjunbdhugh
hhtbwnpuwt  25-wdju  hnphjjuth  juwulgne-
pyudp:

Uthtipplih £ Zujwuwnwh fwpnwpughnw-
Jult wluwnbdhuyh Juwpbnpnipniip tnpupwpu-
jwt qupqugnidubph nigphtt ppuwé Jdbkp Gpyph
ghuinipjub, Yppnipjuit nt ntnbunipjut hwdwn:
Zudwohiwphwyht - mbnbumpui  qupqugdu
wjuopyu  dhunnmidubph  hwdwwnbpunnid wbhtwp b wbnbul] tnpupupmput  ghpp,
htnbwybtu b wihpwdbn b tyywuwnt] wyy hhupny ghnnwhbnwugnuuljub gnpépupwugutph
dwwdwip: Uju mbkuwtljnithg wpdwuht whwnp E duwnnigh] Zujuwunwutth Supnupughunu-
Jut wwunbdhwjh, npt wykh wdpnpowljut nt hwdwlpdws L nupdunid wyy gnpdplpug-
ubkpp:

Zujuunwth  dwpnwpughnwlut  wiupgbdhwt  dbwydnpl; B php nipoyl
wywbnnypubpp, npnup twju b wnwy ghnwljut hwjuwuwp hwuwbbjhnipmnit Bt wywhnynud,
pwih np wluwpbdhwt hwdwpdpnmd b wpuwpughnwljut  hwipnipjui pugnid b
wlkwwnwppbp tkpujugnighsibph” wuyhpwinnhg dhish whunbdhynu: 2kig wyu dklntn-
dwl gnpdwnnyph by L Zujwunwth Swpnupughnulut wjuntidhwh jupbnpnipmniut no
whunwlwub tywtwlnipniup:

ULl wiqud bu punphwynplinyg 2tq Zujwunwith fupurupughnuljut wjungtdhwih
hhutungpiwt 25-wdjwlh weph] hwjninud b hwdwjuupuih nne §nnhdh jujugngi
pupblwnpwipibpl nt wbitnd  guwbympmbbbpp  wiwnbdhugh  gnpémiubnipjui
wnwphknipjul wijunspunnun hpujubwgdwb gnpénid:

Gplwup ywEnmwlwu hwiwpuwpwuh nEYwnnp,

wwwd. ghwn. nnjwnp, ypnpbunp,
<< GUU pnpwYyhg wunwd
Upwd Uhdntywi
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Dear colleagues!

On behalf of the professional and teaching staff of Yerevan State University, students and myself
I congratulate you on the 25" anniversary of foundation of Engineering Academy of Armenia.

It is undeniable the significance of Engineering Academy of Armenia in science, education and
economy of our country, which has chosen the way of innovation development.

In the context of tendencies of today’s development of world economy it is impossible to neglect
the role of innovation, consequently, it is necessary to promote the spreading of the scientific-research
processes on that basis. In this connection it must be given credit to Engineering Academy of Armenia
which makes those processes more entire and complete.

Engineering Academy has formed its original traditions, which, first of all, provide scientific
equal accessibility, as the Academy consolidates numerous and various representatives of engineering
community — from postgraduate till academician. Just in this function of generalization is the importance
and state significance of Engineering Academy of Armenia.

Congratulating you once more on the foundation of Engineering Academy of Armenia I express
the best greetings and sincere wishes of the whole staff of the University in realization of the mission of
the Academy’s activities without any obstacles.

Rector of Yerevan State University,
Doctor of Hist. Sciences, Professor,
Corresponding Member of NAS RA
Aram Simonyan
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Zwnghih gnpdpllykpltp,

Zujuunwih fupnupughtnnuluwt wljw-
pbudhwi, 1hubng phwfuib, wbuuhjuijut b
nunbuwut ghnnipniuutph ptwqujunubph
ghntwlwuttph, wpununpnipmt  pEjudup-
ukph ghnwwnbpjuhjulwt vhnipntt, Swupuynid
' hwbpuwybunput  ghnnwnbtuhjulut
wnwonupwghtt ninnyus dpwlnidubph hpulu-
twguwtp, wpnunpnipniinid b vyuwuwpldu
ninpunbbkpnid npuug tkpppdwtp, htyyhu twb
Zujuunnwth U Uthyminph ghnnwnbkthuljui
nt Suptiwpughnulut ttpnidh Jhuynpdui
nL qupqugduip:

Lupnuwpughnwlul wiwunkdhuh nppligpus wewpkmpmniip, wjt - fupunupugh-
nwljut dnph qupqugnidp Zwjwunwinwd, wiquuhwnbh b huynipjut hwdwwywpthul
qupqugdut nkuwtnithg: &wupnwupughinnipniup yhnnipjut b hwuwpulnipjut whlju-
hunipjut nit juynit qupgugdut Juplbnpugniyt gnpént b idtn Bu wyt nbinbunipiniiubpn,
npnugnid ghinmipniutt ot jhpwpwlwb njnpup dpguljguyght By, htiyylu btwb htwpuynphtiu
hiptwpwy m  wiwh: Zw) dwpunwpugbniubph dpwlws nisnudubph  Yhpwnnudp
ninbunmput wwppkp &ninpmd’ Gkpupjuy hkpwhwnnppulgnipyui nopup, Jupnn b
st Uh owpp wnwugpuyhtt hwipgbp: [osymd i dwubwgbntbph swpnitwlulub
qupqugiwi m w&h, tipwlunniglusph tpuig Ynquhg hkinwgqu vywuwpldwh, hiswybu
twl  Zwjwunwbnd hwy dwubwgbnibph qpunjuénipjull U «uinbnibph wpnwhnup»-p
tplyphg Yubijubm jutinhpltpp:

Uks b Zwjuwunwih dwpnwpughnwluwi wlugbdhuh tbkpgpnudp Zujwunwth
nbntjunjuljut nt hunnppuljgdutt hwdwlwupgbph qupqugdw gnpénid, htst wnwyly
htwwppphp t dbq hwdwp' hppl npnpunh wowowwnwph: Zudngqus Lup, np Uljunbdhugh
htwnwqgnunipnitubpp Jbipntpju; nnpunid hhdp Jhwinhuwbwt Jdtp Junnygubph dhole
wpynibwybwn b thnjupwhuw]bin hwdwgnpswljgnipnis hwuwnwinbint hudwp:

Cunphuwnpnid bd Zwjwuwth fwpunupughnwluwt wijunbdhwih ponp winudubkpht
wju wywbwluwihg hnpbpjuth’ 25-wdjuljh wnphy b dwppnd unpwbnp dknppipmudubtp b
unbndwgnpswljutb 1hgptip:

YhjwUE-USU-h gjluwynp wmuopbku
Muyd 3hphlywl
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Dear colleagues!

Engineering Academy of Armenia, being a scientific-technical union of scientists from the
spheres of natural, technical and economic sciences, chiefs of industry, serves the realization of
elaborations directed to scientific-technical progress of the republic, their putting in production and
service, as well as unification and development of scientific-technical and engineering potential of
Armenia and the Diaspora.

The mission adopted by Engineering Academy, that is the development of engineering thought in
Armenia is invaluable from the point of view of universal development of the Armenians. Engineering is
the most important factor of state’s and society’s independence and stable development. Those economies
are strong, in which the science and applied spheres are competitive, as well as self-sufficing and
independent as much as possible.The use of elaborated solutions by Armenian engineers in different
branches of economy, including the sphere of telecommunication, can solve a number of pivotal
problems. The problems of continuous development and growth of specialists, their further service in
substructures, as well as employment of Armenian specialists in Armenia and preventing “brain drain”
from the country are being solved.

Engineering Academy of Armenia has a big contribution to the development of informational and
communicative systems of Armenia. The latter is more interesting for us, the leading in the sphere. We
are sure that the researchers of the Academy in above-mentioned sphere will become the basis between
our structures for establishing productive and mutually beneficial collaborations.

I congratulate all the members of Engineering Academy of Armenia on the remarkable jubilee —
the 25™ anniversary and wish newer achievements and creative suppplies.

General Manager of
VivaCell - MTS
Ralph Yirikian
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Hoporwue npy3bs!

Ot umenn komekTuBa 3A0 “T'azmpom ApmeHus” u OT cedbs
JIMYHO TO037paBisio Bac ¢ ro0uieeM - 25-neTueM co AHS OCHOBaHUS
WmxenepHoit akagemun ApMmeHuu. 3a 3ToT Iepuoj Bama
OopraHM3anys IOCTHIJa 3HAYUMBIX YCIIEXOB U BHECIA BECOMBIH
BKJIaJ B pa3BUTHE HAay4YHO-HCCIENOBAaTENbCKONH cdepbl Halero
rocysapcTBa.

Xorenoch Obl NOJYEPKHYTh, YTO pa3paboTKu MHxeHepHOH
aKkajgeMu ApMEeHHUM, HallpaBJICHHbIE HAa Pa3BUTHE HHEPTETHUYECKOIO
W, B YaCTHOCTH, ra30TPaHCHOPTHOI'O KOMILIEKCa peclyONuKH, 110
CyTH, TPOJOJDKAIOT BBIMOMHATH BAXHYIO TPAKTHYECKYIO pOJb B
JIaHHOW OTpaciy. YBEPEH, UTO TBOPUECKAsl MBICIIb WIEHOB aKaJeMHUH
u Janeiie OyJeT crnocoOCTBOBaTh YKPEIJIEHUIO SHEepPreTHYecKon
O6esonacHoctd  PecnyOmuku  Apmenus. Kommanus — “T'azmpom
ApmeHuss”’, B CBOKO  OuY€pellb, MPOAOKUT  IJIOJOTBOPHOE
coTpynHUYEeCTBO ¢ MHXeHepHOW akajgemMued ApMEeHHH IUis
JAIBHEWIIero  pa3BUTHUS W HAIEXKHOrOo  ()yHKIHOHWPOBAHHS
ra309HEPTeTHYECKON CUCTEMBI PeCITy OJIUKY.

Eme pa3 mo3apapinsio ¢ robuieem, )Kelar WieHaM aKaJeMHH HOBBIX YCIEXOB M NOCTIDKEHHHU,
peanu3anyy BceX HayyHbIX ¥ TBOPUYECKUX 3aMbICIJIOB!

Mpeacenarens IlpaBienns —
I'enepanbubiii qupextop 3A0 “I'aznpom-Apmennsn”
Bapaan ApyTioHsiH

Dear friends!

On behalf of the staff of CJSC “Gazprom Armenia” and myself I congratulate you on the jubilee
— the 25" anniversary of the foundation of Engineering Academy of Armenia. During this period your
organization has achieved significant success and made a major contribution to the development of
scientific-research sphere of our country.

I would like to mention that elaborations of Engineering Academy of Armenia, directed to the
development of energetic, and particularly, gas-transport complex of the republic, per se continue to play
an important practical role in the given branch. I am sure, that the creative thinking of the members of the
Academy will continue to promote the strengthening of energetic security of the Republic of Armenia.
The company “Gazprom Armenia’, in its turn will continue its fruitful collaboration with Engineering
Academy of Armenia for further development and reliable functioning of gas-energetic system of the
republic.

I congratulate on the jubilee once more, wishing the members of the Academy new success and
achievements, realization of all scientific and creative projects.

Chairman of the Board — General
Director of CJSC “Gazprom Armenia”
Vardan Harutyunyan
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Zujuuinwth Swpnupughnulub wjugbdhugh §niEinhy winuwditp (hnduuwynpitp)
KonneKkTueHble uneHbl (cnoHcopbl) UHKeHepHO akagemum ApmeHum
Collective members (sponsors) of the Engineering Academy of Armenia

Mbpus r. EpeBana

3A0 “T'asnpoM-ApmeHus”

VIVASE ". MTS 3A0 “BupaCe1 - MTC”

Kl LI KI A 3A0 “EpeBaHcKoe NHBO”

BEER
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HannoHaJbLHBIA NOJIUTEXHUYECKHH
yHuBepcuter Apmennu (Ilonmurexnuk)

HauuoHabHBIM YHUBEPCUTET
APXHMTEKTYPBbI U CTPOUTEIHLCTBA APMEHHH

3A0 “Onepartop 3/1eKTPO3IHEPreTUYECKON cucTeMbl”

3A0 “ABanckuii CojiekoMOMHAT”

stv=

YEREVANSHIN

00O “EpeBanmus”

ellips

000 “Dmnnce I'.A.”
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Zujuunwih fwpnwpughnuwlut wjunbdhugh twhwgquhmpniup ounphwlune-
pntt £ hwjnunud ubkppnhhojuy hnjwbwydnpubpht, ndpkp pupnuiuit b dhtwbuwlub
wowljgnipni ku gnigupkpl] 25 wwphubph phpwgpnid Zujwunwith fupunupughunulju
wljunbdhwht:

Unuwphjjut dpnyp Quykuh
Uthnyuiht Upnwn Znyhwibuh
Udwlngut Funpg rudhlh
Punnuuupjut Upnwnn Gunpgh
Pupubnyut Shgput Ukpynduwjh
Phquuput Fupubn Shpuuhdh
Pnunwbgyub Twpnw Fuplkih
Quuunyut Fwughly Cwhwpkqh
Quniuunyut Yupkt Ujpnpsh
Qnhgnpyutt Upuku (fuquhlh
Nwpymt Unbthwt Rhungh
Ywpphtyut Updkh Qrwqudhlhh
Quipuipjutt Snipgkt Unipknh
Punbnuyut Zpwuwn vwshlh
npnujut LYkp Unipkth
Pnpdwgyu ZnJhwubu dwskh
b Uudnibky PEU-Ljwl

Qugnidjut Ujkpuwtigp Unpuyph
Yupuwuybnyut Yupkh Ihihtpdh
Zwlynpju Zwlnp unuhlyh
Zupnipjniiywh dwupnub Gniphlih
Znyhwuthuywt Znduyhd Ubknpuyh
Uwlupjui Gughly Updtuwlh
Uwpqupub Lunt 9yunhdhph
Uwipqupjul Inju dwqqkuh
Uwpquput Swpnt Uunpuithh
Uwpnthyut Nuunwuhly Qutuh
Twqupjub Yhyhbd 8niphh
Anijuuyub Uptg Upowghnph
Anijuuywt Upnniy Uwyphuh
Utugujuiyubt Utuguut Uungphwuh
8hpplywt tuyd Ukquiph
NMnnnujut duqqkt dnjnnuygh
wphryug Yupku Zuyyh
Uwpquut ‘Luptl Ujpkpunp
Uhtwtywut Ugnwn Ntnipkuh
Juppuiyut Upud Zudpupdnidh
Ohwlywut Uhpkljwt Fophuh
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[Tpesupuym VmxeHepHo# akaseMuu ApMeHHM BrIpaXkaeT 6J1aroZapHOCTh HIKEYIIOMSIHYTHIM
CIIOHCOpaM, OKa3aBIIMM MOPAJIBHYIO U (pUHAHCOBYIO NopAep:xKy VMmxeHepHOH akameMun ApMeHHHN
Ha IPOTDKEHUHU 25 JIer.

Axonss Axon l'apaukoBuy
Amnosgua Amor OranecoBuy
ApakensH Bpyiip 3aBeHOBHUY
ApyrTionaH Bappan Py6ukosuy
Adanpan I'eBopk Padbuxosuy
Bargacapan Amot I'eBopxoBuy
Bapcersu Turpaun CepexxaeBuy
Bernapsau Bapcer I'epacumoBry
Bocranmxan Bapgan babkenoBuy
Bappanan Apam AM6apirymMoBud
T'ancran I'arux IllarabexoBuy
lamycrsaa Kapen MkprerueBuy
I'puropsir Apcen PasmuxoBuy
I'yxacan Aper ApimaBupoBud
I'yxacan Aprym AnpecoBuy
Jansa Crernan benoepuu
Hapounsia Apmen PazmukoBud
3akapsH ['ypren Myerosny

Un Camyoib VeHn-nsiHp

Wnpuksa Pansd CezapoBuu
Kazapsu Bunsrenm IOpbeBuu
Kasymsan Anexcaunnp Hopaiiposuy
Kapaneran Kapen Bunsrensmosuy
Maxapsau 'arux ApMeHaKOBUY
Maprapsan Bosa Bazrenosuy
Maprapss JleBon Biragumuposuy
Maprapsau Tapon AHZpaHHKOBUAY
Mapyxsu Bocranuk 3aBeHOBUY
Mmuanakanss Muanakas AHApHacoBUY
Oranecsu OBakum CepakoBuy
Orausau Cupekan bopucosuy
ITorocsau Basren BomomseBuu
Pamrnpann Kapen lNaiikoBuy
Caprcau Hapex Anb6eproBuy
Cunanssa Amor PyGenoBuy
TageBocan I'pant XaunkoBuy
Toxmamxan Oranec Baueesuu
Topocan Heep CypenoBuu
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Presidium of Engineering Academy of Armenia expresses gratitude to undermentioned sponsors,
who have morally and financially maintained Engineering Academy of Armenia Proceedings in the
course of 25 years.

Aram Hambartsum Vardanyan

Alexander Norayr Kazumyan

Areg Arshavir Ghukasyan

Armen Razmik Darbinyan

Arsen Razmik Grigoryan

Artush Apres Ghukasyan

Ashot Hovhannes Apoyan

Ashot Gevorg Baghdasaryan

Ashot Ruben Sinanyan

Barsegh Gerasim Beglaryan

Gagik Armenak Makaryan

Gagik Shahabeg Galstyan

Gevorg Raphik Afandyan

Gurgen Mushegh Zakaryan

Hakob Garnik Hakobyan

Hovakim Sedrak Hovhannisyan

Hovhannes Vache Tokmajyan

Hrant Khachik Tadevosyan

Karen Hayk Rashidyants

Karen Mkrtich Galustyan

Karen Wilhelm Karapetyan

Levon Vladimir Margaryan

Mnatsakan Andrias Mnatsakanyan

Narek Albert Sargsyan

Nver Suren Torosyan

Ralf Sezar Yirikyan

Samuel Yen-Liang Yin

Sirekan Boris Ohanyan

Stepan Beno Dalyan

Taron Andranik Margaryan

Tigran Seryozha Barseghyan

Vardan Babken Bostanjyan

Vardan Rubik Harutyunyan

Vazgen Volodya Poghosyan

Vostanik Zaven Marukhyan

Vova Vazgen Margaryan

Vruyr Zaven Arakelyan

Wilhelm Yuri Ghazaryan
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b.B. I'yceB
Hpesuaent Mexaynapoanoii u Poccuiickoil MHKEHEPHBIX aKaJeMMH,
Jgaypeat I'ocynapcrBennbix npemuii CCCP u P®, npemuii npasurejbcrea PO,
JAOKTOP TEXHMYECKUX HAYK, npodeccop, wieH-KoppecnonaeHT PAH

JI.A. UBaHOB
IJIABHBIN Y4€HBIN ceKpeTapb, BULle-Tpe3uaeHT MeKAyHapOoIHO! HHKEHePHOH
aKaJeMHHU, KAHAUAAT TEXHHYECKHX HAYK

K IOBMJIEIO _
MEXKAYHAPOJHOU UH’KEHEPHOU AKAJIEMHUHA

B 1991-1992 romax Ha 0a3e WmnxenepHoii axkagemun CCCP Oblim  00pa3oBaHbI
HHKeHepHble akaaemuu crpaHn CHI, craBmme y4dpeaureasmu MexkayHapoaHOH HWHKeHePHOI
akanemun (MHUA), xoropas 10 despansa 1992 roma ObLia 3aperucTprupoBaHa MHHHCTEPCTBOM
et kak  MeskayHapoaHasi  o0mecTBeHHast opraHu3zanms. IlepBbIM  Npe3naeHTOM
Me:xayHapoaHOii HHKeHepHOi akanemuu 0bl1 n30pan bopuc Bnagumuposnu I'yces.

Bonpmryro momoms B opramm3anmmn MUA okasann ee TOYETHBIE TNPE3UICHTHI, aKaJIeMUKH
Axkanemun nayk CCCP U.A. I'ne6os, A.1O. Unumunckuii u B.E. TTatow.

B Hactrosimmee Bpemsi B MeKAYHAPOAHYI0 MHIKEHEPHYI0 aKaaeMH0 BxoaaT 15
npeicTaBUTeNieil  rocyAapcTB: HAIMOHAJbHbIe WH)KeHepHble aKaJgeMHMH, OTAeJeHUs] U
npeacraBuTeabcTBa U3 A3nu, AmMepuku u EBponbl. B cocrape MUA 06osee 1300 unenoB u3 40
CTPaH, CPelM KOTOPBIX IVIaBbl NPABHTEIbLCTB H IpPe3UAeHThl 3apy0eKHbIX IOCYyAapcTB, BHIHbIE
yueHble, O0UIeCTBeHHbIe AesiTe I M PYKOBOJAMTEJM KPYNHBIX HAYYHBIX M HNPOMBIIUIEHHbBIX
CTPYKTYP.

OcHoBHasi KOHUeNUUs aKaJAeMHM Ha BceX 3JTanax ee pa3BUTUS OCHOBBIBaeTCsl Ha
CO/ICiCTBMH YKpeIUIEHUI0 MHKEHEPHOr0 NOTeHUHAJa CTPaH, B KOTOPbIX padoTalT 4YJeHbI
aKaJleMHH, ¢ HeJIbI0 YIyYlIeHUus] JyXO0BHOMH, IKOHOMHYECKOH, IKOJOrMYeCKOH U COMAIBbHON KU3HU
yejoBeka. Hanpanenus nesrensHocty MUA  onpezpensiorcss OCOOCHHOCTAMH U THOTPEOHOCTAMU
JYXOBHOI'O, 9KOHOMHUYECKOT'0, HaAyYHO-TEXHUYECKOT0 Pa3BUTHUs KaXJIOr0 U3 TOCYIapCTB, BXOAIUX B €€
COCTaB.

3a nocaennue roabl MUA 0c00eHHO AKTUBHO PELIAJUCH 32/1a4M, CPeId HUX:

- TeXHUYECKask 0e30MaCHOCTh N0 IIMPOKOMY CIIEKTPY HalPaBJICHUN;

- peanM3auus KOMIUIEKca paboT MO MaTepuanoBeleHHI0, B T.4. IO HAHOMOAU(HUIHPOBAHHIO
MaTepHaJIOB;

- a(QdexkTuBHOE HCMOIB30BAHUE OJIIEKTPUYECKOW U TEIJIOBOM SHEPTHH BO BceX cdepax
TIPOMBIIIICHHOCTH U CEITbCKOTO XO35HCTBA;

- pa3BUTHE THIPOIHEPTeTUKU M HETPATUIMOHHBIX PELICHUI B 00JIACTH DHEPreTHUKHU: CO3/IaHHE
BETPSAHBIX YCTAaHOBOK, OMO’HEPreTHKA;

- pa3paboTKa 1 BHEApPEHHUE MHHOBAIIMOHHBIX OMOTEXHOJIIOTUH B HAPOIHOM XO3SIMCTBE U IKOJIOTHU
u Jp.

Ycnemnas  paGora wienoB MMHMA  3acaykmia  BBICOKOE  MEKAYHApPOAHOE U
MeKrocyaapcTBeHHoe nmpusHanue. Tak, B 1993 rony akanemusi mosnydmia KOHCYJbTaTHBHBIN cTaTyc
rpu FOHUJIO (Oprannzaums O6beauHeHHbIXx Haruii mo mpoMBIIUIEHHOMY pa3BUTHIO), a B 1997 rony —
craryc HaOmonatens npu IlocrosHHoM komuccunm MexnapiaaMeHTCKoll AccamOien rocyaapcrs —
yuacTHukoB CHI o Bompocam KynbTypbl, HayKH, 00pa3oBaHus U HHPOPMALHH.

MUA ykpenusieT cBSI3M U B3auMojJeicTBYyeT ¢ 0osiee yeM 20 MH:KEHEPHBIMU aKaJeMUSIMH
Mupa. lMeeT NOCTOSHHOE OpPraHM3allMOHHOE M TBOPYECKOE COTPYAHUYECTBO € MeXITyHapOAHBIM
Cor030M Hay4HbBIX U MHXKEHEPHBIX OOILECTB, aKTUBHO B3auMoJeiicTByeT ¢ MexayHapoaHsiM CoBeToM
aKaJIeMUil WH)KEHEPHBIX M TEXHOJIOTHYECKMX HayK, BcemupHoit denepanueil HaydyHbIX paOOTHHKOB,
MexIyHapoIHBIM COFO30M OJKCIIEPTOB W Jlaboparopuil crtpoutenbHbIXx MarepuaioB (RILEM),
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HanmonanbHbIMEH JTa0OpaTOpPUSAMHU TPHUKIANHBIX HUccienoBanuil (TafiBaHb) M LIETBIM PSIIOM JAPYTHX
ABTOPUTETHBIX OpraHu3aIni.

MUA BbicTynaja ¥ BBICTYNA€T AKTHBHBIM OPraHHM3aTOPOM KPYNHBIX MEKIYyHAPOIHBIX
dpopymoB u koHpepenumii. Cpenu Hux: dopym “Ucmonb3oBaHue KOCMOCa B MHUPHBIX IEAX”,
koH(pepenunn — “IlepcriekTHBHBIE 3a7adu WH)XXKEHEpHOW Hayku’, “Teopuss W TpaKTUKa TEXHOJIOTHHA
TIPOM3BO/ICTBA M3/AETHHA U3 KOMIIO3UITMOHHBIX MaTepHAIOB M HOBBIX METAIMYECKHX CIIaBOB”, "Mamast u
HETPaTUIIMOHHAS dHEPTeTHKA, YHEProddheKTUBHOCTE”, “beToH u xkene300eToH — B3 B Oyayiiee”, a
Takke GOpyMbl M KOH(EpeHIHH, TPOBOIMMBIC HAIMOHAIHHBIMU AaKaJAEMUSMHU, OTHCICHUSMH |
npeactaBuTenbcTBamMu MUA.

C yuyacruem MHUA m3naercss Oojiee 50 HaydyHbIX M HHGPOPMALMOHHBIX NMEPHOANYECKHUX
M3/IaHUI, B YHUCJIEe KOTOPHIX: ‘“‘ABHaKOCMHUYECKas TEeXHUKAa W TexHonorus’, “Bectnux WnxenepHOU
akanemun Apmenun’, “BectHux HWuxeHepHolt akamemun Yikpaussl’, “BectHux HanumonanbHol
HIKeHepHOH akamemun PecnyOmmkm  Kasaxcran”, “HmkenepHas rasera”, “HanorexHomormm B
cTpoutenscTBe”, “International Journal of Simulation Modeling”, “Mechannics of Time-Dependent
Materials” u MHOTHE nIpyTHE.

Bbonee 10 ner Akanemus mpucyxnaeT 3BaHue jaypeara npemun MUA c Bpyuenuem bomnbioit
3ootoii Menanmu. B 2007 romy AOMONHHUTENHHO YUpexkIeHbl: opaeH “UHxeHepHas cmaBa” W 3HaK
“UNmxenepras nodnects”, B 2016 rogy — 3onoras menans “MrxenepHas cnasa’”.

B mnacrosmee Bpems MUMA coBMECTHO C HallMOHATBHBIMH aKaJIeMHUSIMH, OTACICHUSMHU U
MPEICTABUTEILCTBAMHI TPOBOANT PSJ KPYHHBIX MEXTOCYAAPCTBEHHBIX IPOTpamMM, OOBEAWHSIONINX
YCHJINSL MHKEHEPOB Pa3HBIX CTPaH JJIsl PEIeHUs BAKHEHIINX 3a7a4 B SKOHOMHUKE, MPOMBIIIICHHOCTH,
CTPOMTENLCTBE, DHEPTETHKE, DKOJOTHH, cepe Oe30MacHOCTH, WHKEHEPHOTO O0pa3oBaHUsl W JAPYTUX
HaIpaBleHUSIX WH)XEHEPHOH IESTEIbHOCTH.

IIpuopuTteTHble HampaBJeHUsl AesATeIbHOCTH MeKIyHApOAHOH WH:KeHepHO#l akaaeMHH
CBSI3aHbI ¢ peajin3anueii KoHUenuuu “YcroiiuuBoro passutus”. Cpeau HUX:

“JHepreTnka” — HETPAAUIMOHHBIE CHCTEMbl TEHEpallMd, HUCTOYHUKM U HAKOIUTEIU
AIIEKTPUYECKON U TETNIOBOW SHEPTUH, TEPMOJMHAMUYECKUE TPAaHCHOPMEPHI, palliOHAIBHOE (IKOHOMHOE)
norpebieHue dHeprun (pecypcocOepexeHue).

“Jkonorua” — TEXHOJIOTHH PECypcocOepexeHus, YTWIH3alus W TiIy0okas mnepepaboTka
OPTraHWYEeCKMX ¥ WHBIX OTXOJOB, WHTEIJIEKTYyaJbHOE MAaTE€pHAOBENECHUE, HKOTEXHOJIOTHUECKUN
MIPOTHO3HBIN MOHUTOPHHT, MPEIOTBPAIICHHAE 3arPS3HEHUS U COXPAaHEHHE OKPYKAIOIIEH Cpebl.

“TexHOMOTMH POOOTOTEXHUKH — MOOMIbHBIC CHCTEMbl MEXaHUUECKHX OIIepannii, HaOIoAeHHs
U JIOCTaBKH, BKJIIOYasi MUHUATIOPHBIE MAHUITYJISILIUY, BBICOTHBIE TIEPEMEILIEHHS U MTOJIBOIHBIE OTIEPALIH.

“CeTeBble TEXHOJIOTHM” — HHCTPYMEHTH HAOIIOJIEHUS] TOMEOCTa3a OOBEKTOB YIIPABIISIEMOTO
MPOCTPAHCTBA ITyTEM aJeKBATHOTO CBEACHUS PA3HOPOAHBIX CPENCTB MOHHUTOPHHTA, MOOWIBHOM
HHTEIJICKTYaJIbHOH 00pabOTKM, JOCTOBEPHOTO aHaIM3a W MOJEIHPOBAHMS MPOTHO30B, MOOWIbHAS
KOMMYHHKATHBHOCTbD, TEXHOJIOTUH BCTPOCHHOTO HCKYCCTBEHHOT'O MHTEIUIEKTA.

“TexHOJIOTUU YeJIOBeKa” — OMOMETUIIMHCKIE TEXHOJIOTUU MPEAOTBPAILICHHSI CMEPTU YeJIOBEeKa
B pe3yJbTaTe paHeHWH, 3a00JeBaHUi MM WH(EKIUH — OT AUArHOCTHKH J0 BOCCTAHOBJICHHS TKaHEH W
CHHTE3a OPraHoOB TeJa.

“TpancmopTt Oyaymero” — TEXHOJOTHM MOOWIBHBIX MEXIYHAPOAHBIX M PETMOHATBHBIX
TPaHCIOPTHO-MH()OPMAIIMOHHBIX KOMMYHHUKAIIMK, aHTPOIIOTEHHbIE OOBEKTHI W CHCTEMBI 0OEe30MacHOTO
WHIMBUIYAIBHOTO U KOJJIEKTUBHOTO TIEPEMEIICHUS JTF0/IeH U TPY30B BO BPEMEHH U IPOCTPAHCTBE.

“ConmajbHble TNePCHEeKTHBbI” — TEXHOJNOTWUU aJaNTalil HAy4YHBIX M TEXHOJIOTHYECKUX
3HaHWH, 3(Q(QEeKTUBHBIE MEXaHU3Mbl COIMATBHONW TOAJEPKKH MOJOJESKH U TPEecTapesblX, CUCTEMHas
KOHKYPEHTOCIIOCOOHOCTh, UMIIOPTOHE3aBHCUMOCTh U HAYYHO-TEXHOJIOTHUECKOE JIUAEPCTBO U JIp.

3HauuTeNbHBIN BKJIaA B pa3BuTHe MeXAyHAPOAHOW WH)KEHEPHO#l akKaJieMHH BHECIH
wieHbl UHKeHepHOH akaieMUu ApMeHHH.
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WHXEHEPHAS AKAJEMUWSI APMEHHU: 25 JIET HA CJIYKBE HAYYHO-
TEXHUYECKOU BE3OITACHOCTHU U DQKOHOMHNYECKOI'O PA3BUTUA

Cepreii AmnoroBnd MuHacsin
IIpe3ngent UnikeHepHOI akaieMu APpMEHUH
Buue-npe3ugent MexxayHapoaHoil WHKeHEPHOH akageMuH
JoxTop TexHUYeCKHX HAYK, Ipodeccop
3acayxxeHHblii un:kenep Poccun
Jlaypeat Me:xxaynapoanoii npemuu um. H.K. BaiioakoBa

WnxenepHas akanemust Apmenun (MMAA), co3nansas 25 jeT Ha3a[ TUTAHUYECKUMH yCUIMSMU ee
nepBoro mnpesuaeHTa Xoxamupsina FOpust EpBanoBrya, a Takke MOYETHOTO MPE3UIECHTA, aKaJAeMUKa
HanumonanwsHoli akanemun Hayk Apmenun (HAH PA) u mnoctpannoro uneHa Poccuiickoii akamemuu
Hayk (PAH) AwmbGapuymsna Cepresa AunexcangpoBuua, npesugeHta HAH PA Capkucsna dages
TavaTtoBuua U akazeMuka, rnpesugaeHta Mexnynaponnoit u Poccuiickoi nH>keHepHBIX akagemuil ['ycea
bopuca BrnagmmupoBuda, sBISETCS OONIECTBEHHON CaMOYIIpaBIsIEMOH TBOPUYECKOW OpraHM3aIeil u
HUMeeT CBOM OTJEJIeHUs B psae oOmacteil pecyonuku, B Poccun, CLIA, ®@panunu. Axanemust sBiIseTcs
KOJUIEKTUBHBIM WICHOM U yupeauTesieM MexIyHapoaHOH uHxKeHepHo! akanemuu (MockBa) U BXOIUT B
COCTaB COBETAa MH)KEHEPHBIX U TEXHOJOTHUECKNX akaaemuil (Bammurron, CILIA).

B mnactosmee Bpemss MAA oObenunsier Oonee 300 BeAynMx YYEHBIX M WHXKEHEPOB IO
pa3In4yHbIM TEXHUYECKUM HalpaBieHUsM, B ToM uuciie 105 noxropoB u 120 xanaunatoB Hayk. B TAA
n30paHbl 7 aKaJeMHUKOB M 3 4JeHa—KOppecloHJeHTa HanuoHanbHOH akageMuu Hayk ApmeHun. M3
JecTBUTENbHBIX WieHoB MAA 26 u30paHbl B YCIOBHUSX CEPbE3HOIO0 KOHKYypCa aKaJeMHUKaMH U uJle-
HaMHU-KOPPECMOHAEHTaMA MEXAyHapoAHOH WHXXEHEpHOHW axkaaeMuu. MHorue dwieHsl AKageMHuu
YAOCTOEHBI BBICOKMX 3BaHUH 3acily’KEHHOTO MH)KEHEPA, 3aCIyKEHHOTO CTPOUTENS, 3aCIyKEHHOTO apXu-
TEKTOpa W JPYTUX MOYETHBIX 3BaHWA ApMeHHH, Poccnn M MHOTHX MEXKAYHApOIHBIX MPEMHH IPYyTHUX
TOCyAapCTB.

NAA sBnsiercss Benymiedl opraHuzanueil M KOOPAMHATOPOM TIPUKJIAJHBIX HWCCIEJOBAHUNA H
HAYYHO-TEXHUYECKUX Pa3pabOTOK B TOIJIMBHO-YHEPTETHYECKOM KOMIUIEKCE M WH)KEHEPHO-TEXHUYECKOM
cTpyktype ApmeHud. OCHOBHBIMM HampaBleHUsAMHU JeArenbHocTM MAA  aBisitoTcs  HaydHO-
MPOU3BOJCTBEHHBIE W MPHKIAJHBIC HCCICAOBAHHSA, pa3padOTKH WH)XCHEPHBIX M TEXHOJOTHMYECKHX
MIPOEKTOB, COAEHCTBUE B U3TOTOBICHUH MPOMBIIUIEHHBIX U TEXHOJIOTHYECKUX 00pa3LioB 000py10BaHUS U
WX BHEJIPCHUH, HMIIOPT U DKCIOPT MPOMBIIUICHHBIX CPEACTB U MCCIIE0BATELCKOTO 000PYAOBaHHS, a
TaK)Ke 3allUTa WHTEIUICKTYaJIbHONH COOCTBEHHOCTH U COJICHCTBHE MATEHTHBIM NpeyiokeHusM. MAA
TaKXKe SBIISIETCA HE3aBUCUMBIM DKCIIEPTOM UIS TPABUTEILCTBA.

WmxenepHast akageMuss APMEHHH CTPOUT CBOIO TMOJHUTHKY C IOMOUIBIO0 HUYKETIEPEUHCIEHHBIX
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CEKITUI:

. DKOHOMHKA U yIPABJICHUE;

. DJEeKTPOTEXHUKA U IPUOOPOCTPOCHHUE;

. DHepreTuka;

. I'opHOpyaHAas NPOMBILIIEHHOCT;

. APXUTEKTYpa, TPaJOCTPOUTEIECTBO H CTPOUTEIBCTBO;

. MarmHoCcTpoeHHEe 1 METaJUTypIus;

. TexHonorus NUIIEBON M JIETKOH MPOMBIILIIEHHOCTH;

. HNudopmaTika, 2IEKTPOHUKA 1 HAYYHOE TPUOOPOCTPOCHHE;

. Xumuyeckas, Onosoruyeckas U IpUPOJO0OXpaHHAs TEXHOIOTUY;

. BoeHHO-uH)XeHEpHBIE TPOOJIEMbI U MTOJIUTHYECKHIE aCTIEKTHI KOJUIEKTUBHON 0€30MacHOCTH.

Unensl AkageMuUM aKTHBHO 3aHMMAIOTCS Pa3pabOTKONl M BHEIpPEHHEM HOBBIX O€30TXOIHBIX
9KOJIOTUYECKH YHCTBIX TEXHOJIOTHH, albTEPHATUBHBIX HHEPreTUYECKMX YCTAHOBOK (BETPOBBIX,
reoTepMalibHbIX, COJNHEYHBIX), A(PQPEKTUBHBIX METOAOB ropeHus. Pemarorcs Takke 3a/1a4u, CBI3aHHBIE
C MOHHUTOPHHIOM OTpaciii, COCTaBJIEHWEM OaHKa JaHHBIX O HAayYHO-TEXHHYECKHX pPa3padoTKax,
BBITMIOJTHEHHBIX B ApMEHUH.

B mnocnennue roapl HaOogaeTcss BOCCTAHOBICHHE O0BEMOB padOT B TPAaAULIMOHHBIX JUIA
ApMeHHH OTpacisiX NPOW3BOJACTBA: B IJIEKTPOMAITUHOCTPOCHHH WM MPHOOPOCTPOCHUH, 3JIEKTPOHHOMH,
TOPHOAOOBIBAIONICH, NHINEBOH M JIETKOH NPOMBIIUIEHHOCTH, B XHMHYECKHX W OHOJIOTHYECKHX
MIPOU3BOJICTBAX, B OTPACIU MepepaboTKU CETbCKOXO3IHCTBEHHON NMPOAYKIWH. 3HAYATEIBHBI CIBUTH B
SHEPreTHKe, TPaJOCTPOUTEIBCTBE M CTPOUTENBHOW WHAYCTPHHM, a Takke B HMH(opMmaTuke. OT™MedaeTCs
OKUBJIEHHE B (PUHAHCOBO-O0AHKOBCKOM c(epe M KOMMEPUYECKOH NEsTENbHOCTH. YKa3aHHbIE (hakTOpPbI
MIPEIOTIPEIETISIIOT COOTBETCTBYIOIINE CABUTH B HAYYHBIX HCCIIEIOBAHNUAX B O0JIACTH MPUKIAIHBIX HAYK H
TexHoJOrul. [Ipyroii 0coOEHHOCTBIO 3TOro Mepuoja SBJSETCS BOCCTAHOBJIEHHE INPEKHUX HAYYHO-
TexHuueckux cBszeld co crpaHamu CHI' (B ocHoBHOM — ¢ P®) m EBpocoroza, uro 00yciOBIIEHO
JaNbHEWIINM Pa3BUTHEM HHTETPALMOHHBIX MPOLIECCOB B SKOHOMHMKE, SHEPreTHKE, MPO(PecCHOHATEHOM
00pa3oBaHMH, a TAKXKE BOCCO3JJaHNEM HUH(PACTPYKTYPhI U T€IEKOMMYHHUKALHH.

B 2012-2016 rr. pe3yibTaThl HCCIEIOBAHMN UIEHOB M HAY4YHBIX COTpYIHUKOB HMAA
oIy OJIMKOBaHbI B 3apyO0€XKHBIX PECIYOIUKAHCKUX HAYYHO-TEXHHMUECKHX KypHajdax U COOpHUKAaX cTaTel,
Te3ucax JMOKIanoB KoHpepeHwmid obmmMm oobemMoM 120 m. Ilomydeno 20 marentoB PD u PA.
Ony6nukoBano 11 Hay4HbIX MOHOrpaduil Mo mpobieMaM SKOHOMMKH, SHEPreTHKH, HH(OpMaTHKH,
APXUTEKTYPHI U TPAZOCTPOUTENHCTBA, HWHKCHEPHOW T'€OJIOTHH M CEHCMOJIOTHH, HAHOTEXHOJIOTHSIM H JIp.
o0mum oobeMoM 70 1.J1. 3HauUTEIbHOE YMCo WieHOB MAA mpemnoaaioT B By3ax U Ha MEKIYyHAPOIHBIX
Kypcax TOBBIIIEHUS KBanmupukanuu. 3a TOCIeIHUE TSITh JeT WUMHU OmyOnukoBaHo 22 yueOHUKa, 32
Y4eOHBIX MOCOOUs M 54 ydeOHO-METOJMYECKUX MaTepuayia 10 HOBEUIIMM HANpaBlICHHSM HAyKd U
uccienoBanui oomuMm obvemom B 700 mui. OTH paboOThl MOIB3YIOTCS OOJNBIIUM CIPOCOM CPEIH
CTYJIEHTOB, MAarUCTPAaHTOB, aCIIMPAHTOB U CITyIIaTeNIel KypCOB.

Co3HaBas, 4To0 MpoOJIeMbl HAayYHO-TEXHUYECKOH MH(POPMALUU HMEIOT HCKIIOYUTEIBHYIO POJb
JUId HayKM U TeXHUKH, wieHbl MAA co3panu ycioBusa Ui MyONMKalUMM pe3yJIbTaTOB MCCIIEHOBaHUN
pa3paboToOK MO BCEM TEXHMYECKMM U NPHUKIAAHBIM HampasieHusM. B 1999 r. Beimen nepsblil Homep
HAy4YHO-TEXHUYECKOro coopHuka “HMHpopManmoHHble cUCTEMBI, TeXHONIOrHH U yrpasieHue”. C 2004 r.
HNAA crana BbIIIycKaTh €llle OAHO HAyYHO-TEXHUYECKOe u3laHue - “BectHuk MHxkeHepHOH akajgeMuu
Apmennn”. O0a u31aHus BBIXOJAT 4 pa3a B roJl U BKIIOYeHBI B peecTp m3nanuii BAK PA no 3amuram
KaHAMJATCKUX M JOKTOPCKUX AHUCCEpTallMil 110 €CTECTBEHHBIM M NPUKIAJHBIM HayKaM U UMEIOT CTaTyc
MEXIYHApOIHOTO M3JaHus (B PEIAKIHOHHBIC KOJUIETMH STHX W3AAHUI BKIIOUEHBI W3BECTHBIC YUCHBIC,
UCCIIeIOBAaTENN 1 OPraHU3aTOPhl MPOU3BOJCTBA M3 Pa3HBIX CTPaH MUPA).

B pamkax MeXIyHapOJHOTO HAYyYHO-TEXHHYECKOTO COTpyJHHYECTBa BbIOTHEHO 30
UCCIIelOBAaTeNbCKUX  mporpamyM, 50  HaydyHbIX  paOOTHMKOB  MOJNyYWJIM  WHAWBUAYaJIbHBIE
ucclenoBarebckue TrpaHThl. YieHsl MAA  3aHUMarOTCA TakkKe IUIAHOBBIMH —TOCOFOJKETHBIMHU
uccnenosanusamu. Ilog srugoit MATATD u npu ero ¢uHAHCOBOW mojjaepkke mpu HarumoHambHOM
nonutexHuueckom yHuBepcutere ApmeHun (HIIYA) co3man LleHTp SKomornyeckoi M aTOMHOM
6e3onacHocTH ApMstHCKO ADC, KOTOPBIH 000pyIOBaH COBPEMEHHBIMH CPEICTBAMH UCCIICIOBAHUS.

dopMupyercs HOBOE HaIIPaBJIECHUE, CBS3aHHOE C Pa3pabOTKON M IPOU3BOACTBOM YHMKAJIbHBIX
HAYYHBIX TPUOOPOB M KOHTPOJIBHO-U3MEPUTEIBHBIX CHCTEM, IMO3BOJSIFOIIMX B aBTOMATH3UPOBAHHOM
peXUME U3MEpATh pa3IMYHbIe MapaMeTpbl MPOMBINUICHHBIX JHEProycTaHOBOK. B oOmacTsx
JIEKTPOTEXHUKU U NPUOOPOCTPOECHUS HaMedaeTcsl Kypc OCBOEHHS HOBOM NMPOAYKLUH, UCIIOJIB3YyEMOH B
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OBITOBOM TEXHMKE U TOUHBIX IPUOOPAX, OTIMUAOLIEICA BBICOKMMHU TPEOOBAHUAMY, YPOBHEM BUOpaALUU U
[rymMa, TOYHOCTBIO paboTHI | JAp.

B ycnoBusix orpaHM4YeHHBIX (DMHAHCOBBIX CPEICTB, BBIIENAEMBIX U3 TOCOIOIKETa, Hay4HbIE
opranm3anuu PecrmyOnnku ApMeHHS NPOXOIDKAIOT CBOIO  AEATEIBHOCTb, H3BICKHMBAs (PUHAHCH U3
MeXIyHapoaHbIX HayuHo-TexHuueckux nporpamm (MHTL, TEMPUS TACIS, INTAS u np.), a Takxe
UH/IUBU/lyallbHbIX TPAHTOB U CPEACTB, BBIIECIAEMBIX IPOU3BOACTBECHHBIMU CTPYKTYpPaMH, 3aUHTEPECO-
BaHHBIMH B ITOBBILIEHUH Kau€CTBa KOHKYPEHTOCIIOCOOHOCTH CBOEH MPOAYKLUMH KaKk Ha BHYTPEHHEM, TaK
U Ha MEXIyHapOIHOM PBIHKAX.

3a Bpems cBoed JesTenbHOCTH IHKeHepHas akageMusi ApPMEHUM IIpeJICTaBW/Ia MHOTO
KOHKpPETHBIX pa3pabOTOK U IPEIOKEHHH, CBS3aHHBIX, B YaCTHOCTH, C BHYTPUPECILyOJUKaHCKOI
Koonepanuell U XUMHYECKOH IPOMBIIIIEHHOCTBIO, UCCIENOBAHUEM DYIHBIX U HEPYIHBIX I1OJIE3HBIX
HCKOIIAeMbIX, Iepeo0OPyL0BAHUEM KOTEJIBHBIX B TEMJIOAIEKTPOLEHTPAIU C Ta30TypPOMHHBIMU yCTaHOB-
KaMH, CEHCMOCTOMKUM CTPOUTEILCTBOM, BOCHHO-IIPOMBIIIIEHHBIMU HalpaBleHUAMU. MHorue npeasuo-
JKEHHUS TTONYYHIIN TOJIOKHUTENbHYI0 olleHKy [IpaBurensctBa PA. Cpenn padot, B koTopsix MHxKeHepHas
akageMuss ApMEHHMU YyuacTBOBajla coBMecTHO ¢ Poccuiickoli u MexyHapoiHOW MH)XEHEPHBIMU
aKaJeMUsIMH, MOXKHO Ha3BaTh CO3/laHME MHHOBALMOHHON KOJIOTMYECKU YUCTOM BBICOKOTEMIIEPATYpPHOI
TEXHOJIOTMHU Ta3u(UKaLMHU JIIOOBIX COPTOB U BUIOB TBEPJOrO TOIUIMBA B IIJIAKOBOM PACILIaBe.

Bemonaer  pabounii MPOEKT ONBITHO-TIPOMBIIUICHHOW ¥ Ta3su(UKannOHHON yCTaHOBKH
TemIoBoil  MomHocThio 165 MBrt. Ilpenmaraemas TexHOJOTHsS 00eCHEYUBACT BO3MOXKHOCTH MpHU
rasuUKandy yIis HCHONB30BATh HE TOJNBKO €r0 OPraHMYecKyl0 dYacTh, HO W MHHEPAILHYIO
COCTABIIAIONLYIO 7Sl MOMYYEHUS IOJIUMETAIIMNYECKOrO ChIPbS U DKOJIOTMYECKH YUCTOM CTPOUTEIBHOMI
npoxykuuu. Ilocneanee 0o0CTOATENHCTBO CYIIECTBEHHO IMOBBIIIAET KOMMEPUYECKYIO MPUBIEKATEIBHOCTD
HOBOU TEXHOJIOTHH.

B 2015 r. B 1. CraBpomnonb (P®) Ha Tepputopun ApmsiHCKOW Armnoctonbckoi LlepkBu unenamu
WNmnxenepHot akagemMun ApMEHWH ObUT BO3ABUTHYT MOHYMeHT “IlaMsT HEBHHHBIX XepTB” (B ILIaHE
0.7 * 4m, Bwicora 4.5M). bbuta penieHa WHXKEHEpPHas 3a/ada OMNpEIENICHUS TPONOPIMHA H
COCTaBJIAIOIIMX LIBETHOTO TSDKEJIOr0 OETOHAa BBICOKOW MPOYHOCTH M IIacTUUHOCTH. JlaGopaTopHo-
TEXHOJIOTHYECKUE HCIBITAHUS 00Pa3L0B MOATBEPIUIN BO3MOXKHOCTh IPAKTUYECKOTO IPHMEHEHHS 3TOT0
OeroHa.

CoBMecTHO C KOJIEKTHBHEIM wieHoM MAA - OOO “Bapsa” — paspaboTansl
MIPOJEMOHCTPUPOBAaHbl  MPEUMYIIECTBA  aJbTEPHATHUBHBIX  HCTOYHHMKOB  d3Hepruu. B cocras
IEKTPOCTAHIIMU BXOJAT: COJIHEUHbIE IOJYNIPOBOJHUKOBBIE Moaynu, ciaensdmue 3a ComHueM,
caMOperyJIMpyeMblid  y3ell, Bpalamieecss Mexanudeckoe ycrpoictBo, AC-DC mnpeoOpazoBatenb
HalpsDKEHUsT M aKKyMYJSTOpHBIH Osiok. IIpu pa3paboTke »IIEKTPOCTAaHUMU ObUIM HCIIOJIB30BaHbI
OpPUTMHAJIbHBIE TEXHUYECKUE PELLCHHUS, KOTOpble M03BoauIu yBenuuutsh KI1JI sanexrpocranuuu 1o 17% u
YMEHBIIUTh €€ CE0EeCTOMMOCTb.

WHTepec npeaCcTaBIIseT U YHUKAIBHBIN 4aCTOTHO-PETYJINPYEMBIN JIEKTPOIIPUBO/, IO3BOJISIOIINN
CHM3UTH DPAcXOA BOJBI, 3JICKTPOIHEPTHH TEIUIA B CHCTEMax BOJOCHAOXKCHUS 3[JaHUM HOCPEICTBOM
ONTUMAJIBHOTO PEryJUpPOBAaHUS CKOPOCTH BpPALIEHUS LEHTPOOSKHBIX HACOCOB C ACHHXPOHHBIMH
JIEKTPOIBUTATEIAMM.

CHpoeKTHpPOBaH W HM3TOTOBIEH CBEPXBBICOKOYACTOTHBIN (2,7...2,97 I'Ty) ycunmutens Ha 0Oasze
COBPEMEHHBIX IIOJIyIIPOBOJAHUKOBBIX TPAH3UCTOPOB. M3rOTOBIEHUE OTAEIbHBIX Y3JIOB OCYLIECTBIIIOCH
COBPEMEHHBIM TEXHOJOTHYECKUM THOPUAHO-UHTErPAIbHBIM METOIOM.

OpuruHalpHBIH c110oco0 pa3paboTaH M BOIUIOLIEH B YCTPOWCTBE Ul ONpPENesIeHHs IUIOTHOCTU
TaKUX MOPUCTHIX MaTEepPHAalIOB, KaK OTHEYHOpPHI, GpeppuThl, Kepamuka. Beck mpomecc aBTOMaTU3UPOBAH.
[Ipeumy1iuecTBa mpolecca — HU3Kasg TPYAOEMKOCTb, OOJbllas TOYHOCTh M HaAEKHOCTh. Ha maHHBII
CI0CcO0 MOJIyUYeH MEXIyHApOHbII IaTEHT.

WzroroBnena cucreMa MpOTHBOTPaJOBOM 3aIIMTHI, B OCHOBE PabOTHI KOTOPOMl MON0XKEH METOA
BO3JICHCTBHS Ha CTPYKTYpPY TpPafoOHECYIIMX OOJIAaKOB YJapHBIMH AaKyCTHYECKHMH KOJIEOaHHSIMH,
VHUYTOXKAIOMIMMH TPEANOCBUIKA Ui WX OOpa3oBaHMs WM pa3BUTHA. OJTO — TaK Has3bpIBacMas
“akycruueckas mymka”. OHa o0ecrednBaeT MOIHOCTD YAAPHOM BOJIHBI, HEOOXOIUMYIO AJIS BO3AEHCTBUS
Ha TpajgooOpasyromue obnaka Ha Beicore A0 18000 m. “BwicTpensl” mpousBoisTca kaxasle 6...8 c.
ITono6Hoe Bo3aeiicTBUE 0OecneunBaeT MOJHYIO 3alUTy TEPPUTOPUH 3€MEIBHOIO y4acTKa IJIOMAbIo 10
100 2a n wactunyto — g0 200 ea.

3a mocnemHUE ISAThH JET 3a(UKCHPOBAH POCT YMCIA ACIUPAHTOB, JOKTOPAHTOB U COUCKATENCH
YYEHBIX CTEIECHEH, YTO CBHIECTEIBCTBYET O MOBBIIICHUM HMHTEpeca K HAaYyYHBIM HCCICIAOBAaHUAM CpPEIU
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MOJIOZICKH. DTO OCOOCHHO MPOSBIISETCS B TAKMX HAIPABJICHHUSX, KaK SKOHOMHKA TPOMBIIUICHHOCTH,
nHpopmMaTuka. [locne ATUTENBHOrO MeprUoia 3aCTOsl OTMEYAETCs TEHACHIUA POCTa HAYYHBIX HHTEPECOB
U B 00J1aCTH 3JIEKTPOHUKH.

HNAA tecHo BizaumopelictByeT ¢ HammonanpHOW akagemueil Hayk PecmyOnuku ApmeHus, c
MHUHHUCTEPCTBaMHU U BepoMmcTBamu. Pesynbratsl HMP BHenpeHbl B OTpaciiix SHEPreTHKH, (PMHAHCOB U
0aHKOB, WHQPACTPYKTYpPhl, XUMHUYECKOH H OHOJIIOTHYECKOW IPOMBINUICHHOCTH, TOCYIApCTBCHHOW U
MYHUIUIAIBHON CHCTEM yIpaBlieHHs, THIIEBOI U TiepepadaThIBaIOIIE IPOMBIIITIEHHOCTH.

HanmoHanbHbBIN NOMUTEXHUYECKUN YHHBEPCUTET APMEHUH, SBISAACH KOJUIEKTUBHBIM WieHOM MAA,
MIOMUMO TIPOBEJICHUSI HAyYHBIX MCCIenoBaHu, eme ¢ 1991r. mpuctynun Kk peopMHUPOBAHUIO BBICILETO
npodeccuoHanbHOro oopazoBanus B PA. Beut pa3paboran nakeT HOpMaTUBHBIX M y4€OHO-METOAUYECKUX
JOKYMEHTOB Uil Tepexofa K MHOTOYPOBHEBOMY TNpO(eCCHOHAIBHOMY O0pa3oBaHUIO (KOJUICIK,
OakanaBpuar, MarucTpaTypa, aclUpaHTypa) COIJIACHO EBPONEWCKHM o00pa30BaTeNbHBIM CTaHIAPTaM.
Pecnybnmka Apmenns B 2004r., kak u P®, monnucana boloHCKYI0 KOHBEHIIMIO O CO3MaHWU €IWHOTO
oOpasoBarenpHOro mpocrtpanctBa EBpombl. Yuensie HIIYA B pamkax MeXAyHapOIHOH NpOrpamMMBl
TEMPUS-TACIS (2005-2006 1T.) pa3pa0oTaid KpPEIUTHYIO CHCTEMY KOHTPOJS W OLEHKH 3HAHUH
CTYACHTOB, NPWIOXKEHHE €AWHOr0 o0paslia K AWIUIOMYy 00 o00pa3oBaHUM, HEOOXOJUMOMY IS
oOecreyeHusl aKkaIeMHU4ecKOl MOOMJIBHOCTH CTYJEHTOB, a TaKXKe HKBUBAJEHTHOCTM U IPU3HAHUS
JTUIJIOMOB B €BpPONEHCKUX CTpaHaxX. Pa3paboTaHHBIA MakeT JOKYMEHTOB I10 PEKOMEHIAINU
MunuctepctBa oOpa3oBanus W Hayku PA mpuHAT B By3ax ApMmeHuu. Takum o0pa3oM, OIHUM H3
npuopuTeTHbIX HanpaBieHuil MAA B TecHol koomepamuu ¢  HIIYA sBisgercs mHoAroroBka
BBICOKOKBAJM(PUIUPOBAHHBIX HH)XEHEPHBIX KaJPOB.

I'1aBHBIMHE YCJIOBHAAMH PAa3BUTHSI HOBOI MO/1eJ 1N 00pa30BaHUsl SBIISIOTCS TUBEPCU(PUKALIUS U
WHIUBUAYyanu3anus  oOpa3oBaTeNbHOM — AEATENBbHOCTH,  IPEJOCTaBICHHE  CTYICHTaM  peXuma
HauOOJbIIEro OJaronpuATCTBOBAHUS A IOdy4deHus mnpodeccuu. YToObI co31aTh TakoW pexum,
HEOOXOJUMO MHOroe HM3MEeHUTh B pabore Kadeap, nekaHaToB, (axyiabTeToB. II0JHOLEHHO MOJDKHA
paboTaTh cHcTeMa 3a4eTHBIX EIWHHIl I H3MEpeHHs TPYIOEMKOCTH 00pa30BaTElIbHBIX INPOIPaMM.
BaxHO mNOHMMATh, 4YTO MWH)XKEHEpPHas HayKa CEroJHS IIPOHUKIA MPAKTHYECKH BO Bce chepbl
JKU3HEIEeSATEeIbHOCTH YeJIOBEeKa, M 3a4acTylo Jake Takas I'yMaHuTapHas cdepa, Kak MHONUTHKA HIN
CONMaJIbHBIE OTHOIICHHSI, PACCMAaTPUBAIOTCS C TOYKM 3pEHHS] MHXXHHHPWHTA. Bce 3TO NUKTyeT HOBBIE
MOJIXOJIbI B TIOJTOTOBKE KaJpOB — CIIELUAIIMCTOB C IIMPOKUM KPYyTO30pOM U CUCTEMHBIM MBIIIJIEHHEM.

VYpoBHeBass cucTeMa Tpu3BaHa  (OPMHPOBaTh y  BBHIMYCKHHKOB  NPO(ECCHOHAIBHBIC
KOMIICTEHIIUH, COOTBETCTBYIOIIME OBICTPO MEHSIOIIMMCS YCIOBUSAM JKM3HH U TpodeccHoHaIbHOI
nesrenbHocTH. OHa KpaliHe HeoOXouMa, TaK Kak Tpuajaa “3HaHMs, yMEHUs, HaBbIKM~ HEIO0CTAaTO4HA IS
COBPEMEHHOTO TPOU3BOJCTBA. “KoMreTeHTHOCTHBIN CIIELIAJINCT, B OTJIMYHE oT
“kBaNM(UIIMPOBAHHOTO”, NOJDKEH e€Ile M peaju30BaTh BCE, YTO 3HAeT, M O0JaJaTh KPEeaTUBHBIM
MMOTEHIINAIOM JIJIsi caMOopa3BUTHs. KOMIIETEeHTHOCTHBIN MOJAXO0/A CIY>KUT CIIOCOOOM TOCTHKEHHUS HOBOTO
KayecTBa oOpasoBaHus. Hapsimy ¢ 3TUM, HOBYIO MOJIENb HHXXEHEPHOTO0 00pa3oBaHMs HEOOXOAMMO
paccMaTpuBaTh CKBO3b Ipu3My bosloHCKOro mporecca, KOTOpPbIH — BOT yke Oosiee [ecsITH JeT
KOHCOJIMIUPYET YCHIUS Pa3HBIX CTPaH B CO3JaHUM CIUHOTO O0pa30BaTENFHOIO IMPOCTPAHCTBA, B
MOJEpHHU3alMUd U TapMOHM3ALUK BBICIIEr0 0Opa3oBaHus Ha Oa3ze IEHHOCTEH 3amagHOll LMBHUIM3ALUU
XXI Beka. ['maBHBIA BEKTOP 3TOW MOACPHH3ALMH — NMpodeccHoHATbHAs KOMIIETCHTHOCTh BBIITYCKHUKA
By3a W BecbMa BbICOKas IJIaHKa TpeOOBaHUI K ypOBHIO 3TOro mokasateiisi. O4eBUIHO, YTO CErOIHS B
cUCcTeMe MH)KEHEpHOro o0pa3oBaHUd APMEHUHU CYILECTBYET psAd NPOOJIEM C IOJHOLEHHBIM BHEAPEHUEM
npuHIUNOB bonoHckoi cucteMbl. OUeHb YacTO AT MPOIECCH UMEIOT CYyTy00 JCKIapaTHUBHBIN XapakTep
U MaJIO BIMSIOT Ha KOHEYHOE Ka4yeCTBO MOATOTOBKH clieuanncToB. Bmecre ¢ TeM bosnoHckas cuctema
OCHOBaHa Ha BITOJIHE KOHKPETHBIX W MPAKTUIECKUX METOJaX MOJCPHHU3AINH M OLIEHKA 00pa3oBaTeIbHON
CUCTEMBI, HAaM JIMIIb OCTAETCS BCECTOPOHHE H3yuuTh ce. KOoHe4YHO, Ha TEOpeTHYEeCKOM YPOBHE
Bomonckuit mpomecc mocrarouHo TIyOOKO W3y4eH B ApMEHHH, OJHAKO Ui €r0 pealbHOro
MPaKTUYECKOrO0 TPUMEHEHHsT BaXHO (HOPMHPOBATH OTHOIIEHHWS C BEIYLUIMMH YYEeOHBIMH ICHTPaMHu
EBpomnbl, U3y4aTh UX OIBIT Ha MecCTe, IPUHUMATh ydacTHe B pa3pabOTKe HUX Yy4yeOHBIX IpOrpaMMm M
IUTAHOB, MIPUTJIAMIATH K ce0e NX CHenHnaanucToB. be3ycaoBHO, A 3TOr0 HEOOXOANMBI COOTBETCTBYIOIIHE
CPeACTBa, OJHAKO IPU I'PAMOTHOM BHEAPEHUHU B By3€ CUCTEMbI ()MHAHCOBOIO MEHEIKMEHTa Mbl CMOYKEM
npeosioNeTh u 3Ty npobieMy. Clieyer MOAXOAMTh K 3TOMY KakK K TPaIuIIMOHHOMY OH3HEC-Tpoleccy,
IUTAHUPYS 3aTpaThl U ONPEAEIsis CPOKU BO3BPATA JCHET.
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KomMmepuuanusanus Hay4HbIX pe3yJabTaToB U (OPMUPOBAHHE COOTBETCTBYIOIIUX KOMITCTEH-
Ui B cepe MHKEHEPHOH JeSITeNbHOCTH MO3BOJAT PEIINTh 3a7adll pa3paOO0TKH HOBBIX TEXHUYECKUX U
TEXHOJIOTMYECKUX pELIeHUH, o0ecreyeHuss pealu3alud IEepCIeKTUBHBIX HMHHOBALMM, CO37aHUSA
KOHKYPEHTHBIX IPEUMYIIECTB B CAMHX HHHOBAIMAX U crioco0ax ux peanusanun. Kpome 6a30BbIX 3HaHUI
TEXHUKHU ¥ TEXHOJIOTHH, AJIs pa3pabOTKU HOBOH TEXHUKH MH)KEHEP IOJDKEH YMETh YIIPaBJIATh POLIECCOM
komMmepruanuzauu pesynbratoB HUOKP, Binagers meromamu oneHkH ux 3(Q(EeKTHBHOCTH, 00J1a1aTh
WHCTpyMEHTaMH (UHAHCHUPOBAHUS HAYYHO-MHHOBAIlMOHHOHN nesrenbHocTH. DOpMUpOBaHHE HHHOBA-
IIMOHHOM DKOHOMHKH, COIPOBOXKIAIOMIEECS PA3BUTHEM BBICOKOTEXHOJIOTMUYHBIX OTpaciied, HHUIUHPYET
CO3JlaHHE HOBBIX TOAXOJOB K MOATOTOBKE CIIEIUAINCTOB HHKEHEPHOW Cdepbl, KOTOpPBIE IOJIKHBI
0a3upoBaThCsl Ha MHTErpallid HAy4YHOIO IIOTEHLMajla yYHHUBEPCUTETOB, aKaJeMH4YeCKOll M oTpacieBoil
HayKH, IPeNPUATHIA TPOU3BOACTBEHHOH cepbl. OOpa3zoBaTesbHas NeSTEIbHOCTh TEXHUYECKUX YHUBEP-
CUTETOB JIOJDKHA OBITh HallelieHa Ha ()OPMHUPOBAHHME y CTYJSHTOB KOMIETEHIMH MO BOCIPUATHIO OIpe-
JIEJSTFIOINX TEHACHINN Pa3BUTHSI COIMATBHBIX, SKOHOMUYECKUX, TEXHUIECKUX CHCTEM, HAYKH U TEXHUKH,
HaBBIKOB HX peajiM3aluy B MPopecCHOHAIBHON cdepe B yCIOBUAX Pa3BUTHI SKOHOMHKH HHHOBALIUH.

B oToli CBA3M HEOOXOAMMO pa3BMBAaTh HOBBIA TOAXOJ K HWH)XCHEPHOMY OOpa30BaHHMIO.
BosHukaer HeoOXOOUMOCTb (OPMUPOBAHHS Y CHEHUAIUCTa B OOJACTH TEXHHKH M TEXHOJOTUH HeE
TOJIBKO OIIPENENeHHbIX 3HaHUM M yMeHuil, HO M 0coObIX "KoMmmeTeHuuil", HampaBleHHBIX Ha
NPUMEHEHHE WX Ha IPaKTHKE TPU CO3IAHHM HOBOW KOHKYPEHTOCIIOCOOHOW mpoaykiuu. Bce 310
TpeOyeT BHEIPEHUs] HOBBIX MPOrpaMM, HOBBIX NPHHILMIIOB B3aUMOJICHCTBUS “CTyAEHT — By3”. YBEpeH,
YTO MHOTOJISTHHE TPAIWIMH WHXXEHEPHOTO 00pa3oBaHWs B APMEHHH MOTYT IOCIYXKHTh CEphe3HOU
OCHOBOM ISl COBEPIIEHCTBOBAHUS 3TOTO B3aUMOEHCTBHUS.

Jns pemenus BhlleyKa3aHHbIX 3amad MHxeHepHo#l akagemueil ApmeHunn M HanmoHaabHBIM
MOJIMTEXHUIECKIM YHUBEPCUTETOM APMEHHH CO3/1aHa COBMeCTHasl J1afopaTopusi ynpaBjeHYecKol u
COLMANBbHOI MHKeHepHH. Llenbio MmpoekTa sABisieTcs ylydlleHHEe KauecTBa yIPaBICHHUs COLUATIbHBIMU
IIpoLIecCaMH, OCYILECTBIEHHUE MPOrpaMM B cdepe KaapoBOH NONUTHKH, pa3pabOTKa HOBBIX COLIMAIBHO
3HAQUUMBIX IPOEKTOB M OKCIEpTHAas OLIEHKAa METOOUK, MOBBIIAIOMUX 3(PPEeKTUBHOCTE paboThl B
coLMalbHOH U ynpaBieHuecKo# cdepe.

JlaGoparopusi 3aHUMAaeTCs TJIABHBIM O0pa3oM YIPaBICHYECKHMH U COLHUAIBHBIMHU HpoOieMamMu
Ha TPOM3BOACTBE WM B cdepe B3aUMOAEHCTBUSA C OOLIECTBEHHOCTBIO M TPHUMEHSET B CBOEH
WCCIIEZIOBATEIbCKOW W TPAKTUYECKOW IESTENFHOCTH JAHHBIE COIMOJIOIMH, COLMATBHON IICHXOJIOTHH,
(U3M0I0THH, TICUXOJIOTHH, SKOHOMHKH U Ap. Hanbonee yacTto ucnosib3ytoTcs 1ad0paTOpHbIE U TOJEBbIE
WCCIICIOBaHUs, HAOIIOJACHUS M MOJCIHPOBaHHE (BKIIOYAs HCIOJIh30BaHHE MAaKETOB U TPEHAXKEPOB),
UCCIIEIOBAHUE KPUTHYECKHX (DKCTPEMAJbHBIX) CUTyallMd, OKCIEPUMEHT, TEOpHS WIp, JHHEHHOe
IPOrpaMMHUpPOBaHuE, TeOopHs MH(OpMaLuH, TECTUpPOBaHUE W T.I. I'maBHOW cneuncukoi madoparopuu
SBIISICTCS. UMEHHO METOJIOJIOTHYECKAs M TEXHOJOTHYEeCKas MIMPOTa METOJONOTHYecKoi 6a3pl. CorllacHO
9TUM TpeOOBaHUAM, B 1abOpaTOpuu pa3padaThIBalOTCs TaKXkKe yueOHO-METOIUYECKUE TPOTPAMMBI.

bynyun opraHumsanueil, MHCCHEl KOTOPOM TPEXAE BCEro ABISAETCS YKpPEIUICHWE Hay4dHO-
TexHU4ecko Oe3omacHocTH PecmyOnmuku Apmenusi, WmxkeHepHas akagemus ApPMEHHH OOJbIIOe
BHUMAaHHUE yJAeNAeT TaKXkKe BOIpPOcaM HALMOHAJIBHOM M rocygapcrBeHHOii OesomacHocTH. U 31ech
TaKKe y Hac ecTh crparermueckwii maptHep — Muctutyr Oprammsanmm JloroBopa O KOJUIEKTHBHOM
6e3omacnoctu (OJIKB) B ApMeHWH, COBMECTHO C KOTOPBIM DPEaTu3yeTcs LEIbl KOMIUIEKC HAyYHBIX,
HCCIIeIOBATENbCKUX, MPOCBETHTEIILCKUX M 00pa3oBaTelbHBIX MHUIMATHB. Cpeau Hanboliee KIFOUEBBIX
MEpONPUATUNA CIIEAyeT OTMETUTh MNpoBeAeHHYI0 B 2014 r. MeXIyHApOJHYI0 HAy4YHO-NIPAKTUYECKYIO
koH(pepeHnuio “KoyieKTHBHAasE caMOOOOpOHA: TONMTHYECKHE MpOOJIEeMbl W TPaBOBBIE acmeKkTe’. B
pesynbrate TecHOM Koomepauun Wueturyta OJIKB m WnxenepHoW akajnemMun ApPMEHHH CTallo
BO3MOXHBIM MPOBEACHUE MMOJ00HOI0 MAcIITA0HOIO HAYYHOTO MEPONPHSATHS, B OCHOBE KOTOPOro Oblia
3aJ0’)KeHa MEXKIUCIUIUTMHAPHOCT C HWCTOJIb30BAHUEM PA3UYHBIX TEOPETHUYECKUX W OMIUPUIECKUX
METO/I0B, IPUMEHSIEMbIX B JKOHOMHUYECKNX, TEXHUUECKUX M TYMaHUTAPHBIX HAayKaX, ISl MHOTOYPOBHETO
WCCIIEIOBaHUST TPOOJIEM KOJIICKTHBHOM O€30MacHOCTH. Pe3ynbTraTtoM Takoro MeEXIUCIUTLTHHAPHOTO
CHHTE3a CTalld UCCJIEJOBaHUs, MOCBSIICHHbIE TAaKUM OCHOBOIOJIAraloIMM IMpodiemMaM Oe30MacHOCTH,
KaK MEXKIYHapOAHO-TIPABOBBIE ACHEKThl BOCHHO-TIONIMTHYECKOro corpyaHudectsa ctpaH OJIKB,
MIOJIUTUYECKHE aCIeKThl OOPHOBI C TPaHCHAIIMOHAIBLHON NPECTYITHOCTHIO, TI00abHAS W HAIlHOHAIbHAS
9HepreTuyeckas 0e30MacHOCTb, HKOJIOTUYECKasl arpecchs, HHAYCTPHS allbTePHATUBHOTO TOTUINBA U T.J.
Baxxno ormeruts, uto B3ammonericteue Muctutyta OJIKb m MAA HaxomuT OoTpakeHHE HE TOJHKO B
(dopmate koHpepeHiuii, HOPyMOB U KPYTIIBIX CTOJIOB: OHO OCYIIECTBIISICTCS TAKKe HAa 00JICe CUCTEMHOM,
MIEPMaHEHTHO JICHCTBYIOIIEM YpOBHE. Peub UAeT 0 COTpyAHMUYECTBE B paMKax M3AaHUs MEXKITyHAPOIHOTO
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Hay4YHO-TEXHWYECKOro XypHana “Bectank Mmxenepnoit akagemun Apmenun” (u3naercs ¢ 2004 r.), B
koTopoMm HauuHasg ¢ 2013 r. nmeiictByer cekuus “BoeHHO-WH)KEHEpHBbIE MPOOJIEMBI M MOJIUTUYECKUE
ACIIEKThI KOJIJIEKTUBHON 0€301macHOCTH .

B 3akiroueHre Xxo4y MO3ApaBUTHh BCE HAYYHOE M HHXKEHEPHOE co00mecTBO ApMEHHH ¢ 25-
nerueM VH)XxeHepHOH akaJeMHd APMEHUH U 3aBEpPUTb, YTO MbI U Jajblie IPOJODKUM HAllly aKTUBHYIO
JIESITENBHOCTh, ~ CIIOCOOCTBYSI ~ BBIPaOOTKE A(P(EKTHBHBIX pEHICHUH, TapHTHPYIOIMIMX HAy4HO-
TEXHOJOrHYecKkylo Oe3omacHocTh PecnyOmuku Apmenusa. JKemaro BceM HaM  IUIOJOTBOPHOTO
COTPYAHUYECTBA, AMHAMUYHOTO Pa3BUTHs, TBOPYECKOH SHEPTUU U HOBBIX HAyUYHBIX PE3yJIbTATOB!
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The problem of the strategic management of energy sector in chime with other sectors of the economy
appearing as consumers of the energy and simultaneously companies working in the area of the development of
technologies providing the increase of the level of stability of energy use is considered. As a rule, these sectors are
key areas of industry consuming large amount of energy produced within economy or imported from foreign energy
supplier. At present we are taking into consideration objectives of the management not only of EPSI but of sectors
producing technology intended for the energy production, supply and use. The method of the management of EPSI is
based on the methodology developed by Norton and Kaplan and is called Balanced Scorecard.

Keywords: power production, supply, balanced scorecard, economy, strategic management.

Introduction. As Robert S. Kaplan and David P. Norton noted and the experience of the BSC use showed
the attempt to adopt this methodology in the area of EPSI could allow increasing the efficiency of power generation,
supply and use in Germany and Armenia. The strategic objectives could be presented to German and Armenian
authorities in terms of the improvement through the strategic management of energy sectors. The development of
strategic action items assumes to work out projects, programs and initiatives providing the realization of the
achievement of strategic objectives.

Due to the existing economic recession of Armenia from one side and developed German economy with
advanced technologies from another side the objectives and rate proposed in current paper could allow to gain high
relative benefit from EU based on features concerning German and Armenian power generation, supply and use as
follows: adjustment of energy prices, increase the security, safety and saving of energy supply and use, provide
independence from imported natural gas, coal and fuel through the establishment of RES. In brief, we could note
that the process of power generation, supply and use has common features in Armenia and Germany, and the
development of BSC is useful and could be beneficial for two countries. The problem concerning the environmental
conservation is paramount all over the world and particularly Armenia and Germany faced with the problems of
environment protection and develop procedures allowing lowering air and pollutions. The approaches and strategic
objectives concerning environmental protection are common for both countries. The efficiency of the management
of the energy producing and supplying industry (EPSI) is a paramount problem of world economy and particularly
of German and Armenian economies. Current feature of energy producing and supplying companies is their search
and development of strategies providing: the stability of the production processes, increasing of the profitability,
development of suitable relations with customers, adoptability to changing economic and political environment,
promotion of innovations and information technologies, attraction of investments.

The approach looking at the management of EPSI is the subject matter of this paper. Energy producing and
supplying companies faced with the needs of the adjustments required by local and regional regulatory mechanisms.

Being devoted to the study of the management of EPSI of two different countries such as Germany having

" Present paper was prepared in the framework of the project SINERGIA supported by the Ministry of Education and Sciences of
Germany in cooperation with the Institute of Economic Education of Carl von Osetski University.
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developed market economy and advanced technologies in the area of energy production, supply and use and
Armenia doing first steps in the road of the establishment of market economy, recovering recent technological
advances and simultaneously adopting advances of west technologies in the energy sector, current paper searches
ways of the strategic management suitable for the network of German and Armenian companies functioning in
energy branch.

Balanced Scorecard. Kaplan and Norton [1] developed a new performance measurement and management
system known as balanced scorecard (BSC). BSC involves measures and categories as follows: financial, customer,
internal business process and learning and growth perspectives.

According to existing studies we could distinguish researches of two different types of BSC development.
Among these researches is the study where companies use the BSC as a management tool. As a contrast approach
other firms use BSC as a system containing the information and providing firm’s managers an instrument allowing
the improvement of the performance.

The approach proposed in current paper assumes the consideration of indicators maintained to measure
long term drivers of success [1]. As we assume BSC of EPSI is intended to provide the monitoring of current
performance (finance, customer satisfaction, and business processes) and simultaneously to improve, motivate and
educate consumers.

BALANCED SCORECARD

STRATEGIC PERSPECTIVES

CUSTOMER
|

MISSION
FINANCIAL VISION | INTERNAL BUSINESS
VALUES PROCESSES
|
LEARNING AND
GROWTH

Fig. 1. Balanced Scorecard Strategic Perspectives
Source: Adapted from Robert S. Kaplan and David P. Norton, “Using the Balanced Scorecard as a Strategic
Management System,” Harvard Business Review (January-February 1996): 76

The strategic objectives defined through elements mission, values and vision as the core elements of the
model of BSC we are presenting are as follows: Safety, Saving, Land, Cost and Energy Supply Network (Fig.2).
Table 1 presents the mission, vision and values which could be pursued by German and Armenian EPSI in relation
to the planning, development and establishment of new advanced energy sources and improvement and expansion of
existing energy producing and supplying stations in both countries.
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Objectives
covered by
Mission, Values

and Vision of
BSC

Fig.2. Perspectives covered by mission, values and vision

The EPSI is an essential sector of national economy and has strong impact on the economic and social
development. However, it should be taken into consideration that the growth of EPSI is influencing on
environmental safety. Building new energy generation stations causes the use of lands which are useful and
appropriate for the use in agricultural sector of the economy. As a consequence conflicts between needs of
environmental protection and conservation and the expansion of the network of energy generation stations are
appearing. Perspectives concerning mission, values and vision for EPSI we are suggesting are based on unified and
integrated approach. The statement of suggestions concerning proposed suggestions are presented in Table 1.

Table 1
Suggested mission, vision and values for EPSI of Germany and Armenia

Mission To:

establish EPSI which provides sustainable economic growth,

increase renewable energy generation sources production capacity,

develop energy supply chains allowing efficiency of energy supply to end customers,
work out mechanisms providing efficiency and saving of row materials using for
energy generation.

Vision Economic value is targeted to provide the:
e increase of the productivity of energy generation stations,
e decrease the production cost,
e continuity of the process of the energy supply to sectors of the economy,
e competitiveness of the generating energy in international markets.
Social value is targeted to provide the:
e  high living standards,
e advanced healthcare system and housing stock.
Environmental value is targeted to provide:
e lowering of the level of air pollution,
e forests, water and land protection through the set of the balance between human
economic activity on the environment and use of natural resources,

e formation, utilization and detoxication of wastes in companies,
e development of tax policy based on flexible approach to environmental protection,
e promote environmental legislative process,
e  attract environmental investment.
Values To develop the policy of energy production and establish energy generation stations:

e using sustainable and renewable energy sources,
e lowering the capacity of energy generated through nuclear power stations.
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Like the BSC methodology [1] the present BSC model is based on four categories: Financial, Market,
Internal Processes and Learning and Development. Strategic objectives and rates of these objectives we’ll present
upon these categories. Table 2 presents four categories of BSC through the relations with strategic objectives and
rates for each objective in relation to the EPSI of Germany and Armenia [2-9].

The sectors of German and Armenian EPSI like other countries are such diversified industries. Each
business entity of these industries has its own productivity, production and supply capacity and creates values
depending on the demand of customers. Currently German and Armenian EPSI companies created own relations
with customers, operational perfectness, investments attractiveness, innovations and innovations investments
concerning consumers demands. As we noted the difference between German and Armenian EPSI is based on the
difference of level of economic development. Nevertheless, the consideration of these two countries EPSI in one
study could allow to find common features and outline ways and targets for the development in long-run
simultaneously or separately for each country. The mission, values and vision elements objectives are placed in the
top of strategic map because the strategy for the prosperity, efficiency and safety of German and Armenian Power
production, supply and use provide long - run economic growth of both countries. The Financial category seeks to
provide financial success of the industry, increase capital turnover, optimal share of the capital among entities,
increase of operational profit, decrease the dependence from the import of natural gas, coal, fuel substituted by RES
(solar, wind, and geothermal energy technologies). The Market category seeks to provide the improvement of
relations with consumers, attract them through low-cost and high level of power supply, occupation of international
market through the enhancement of the competitiveness of produced and supplied power, implementation of
obligations suggested between consumers, continuous increasing of the quality, efficiency and safety of the supply
and use of power through the increase of productivity, safety and improvement of operational quality.

Table 2
The Balanced Scorecard of German and Armenian EPSI Rates

Category

Strategic Objectives

Rate

Financial

F1: Increase ROE
F2: Set the balance between the demand from existing and
new customers to provide uninterrupted supply of the power

F3: Set the stability of power supply to new customers

F4: Provide the competitiveness in international power

market

F5: Provide the efficiency of assets use

F6: To become a leader of power actual cost in international
market

F7: Power supply chain activity improvement

WACC<ROE

Number of new customers
The capacity of sales of the
power to new customers

The capacity of sales of the
power to new and existing
customers

Capacity of power import

Return of assets
Operational surplus/sales

Power producers executive
compensation

Power suppliers executive
compensation

German and Armenian
Power producing
companies EVA and MVA
(SEVA and SMVA)
performance

Profit of power supply
chain
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Continuation of Table 2

F8: Development of power saving technology

F9: Tax credits for residential energy efficient and energy
saving investments

F10: Improvement of country environmental quality and

lower own stationary sources impact on world air, water and
forests pollution

F11: Increase of social-economic standards of living

Size of investments in the
manufacture of power

saving electrical
equipment
Size of imported power
saving electrical
equipment

Size of investments in

solar, wind, and
geothermal energy
technologies

Assessment of the rate of
the emissions pollutants

Assessment of education
and culture, housing stock,
and public health

Market M1: Low cost power supplied to the market Cost of power supplied to
the market
M2: Provide low cost and high quality program of the Cost of supplied power
management
M3: Provide low cost and world level quality power to The degree of customers
customers satisfaction
M4: Customer relationship management (CRM) with power
consumers CRM activities assessment
Internal I1: Competences for the development of power supply chain Total net profit of the
Processes (from producer-intermediator-consumer) supply chain
category
12: Advancing of power production, supply and use Number advanced
technologies used,

I3: Advancing of the processes of the power supply to
consumers to satisfy customers
I4: Optimizing assets use and minimize costs of production

transferred and established

Capacity of power
generated by renewable
energy sources (RES)
(wind, solar, bio thermal
and hydro)

Size of imported natural
gas, coal, fuel substituted
by RES

Number of claims from
customers

The productivity of the
equipment

Size of costs of production
and rates

Expenses for row
materials as a percent of
sales

Direct wage expenses as a
percent of sales

Power suppliers executive
compensation

as a percent of sales

43




Continuation of Table 2

15: Provide perfectness of CRM
e Index of the relationships
16: Create partnership to provide technologies advancing and

satisfy demands of consumers
e Number of technologies

developed in the
cooperation with partners
I7: Design, production or import of testing equipment for e Sales growth

power production, supply and use

e Size of investments
e Size of power savings
Number of claims from consumers

Learning and | L1: Create learning atmosphere (primary school-college- | The joint programs (Master and PhD
Development | HEI-Master-PhD) programs) between YSU and IEE
category

L2: IT integration in power production, supply and use

The Internal Processes category seeks to provide attracting of high quality and educated workers, establish
advanced technologies in the EPSI, creation of high level working standards targeted for the high productivity of
power generation, supply and use.

The Learning and Development category seeks to provide population education targeted for the electricity
efficient and safety use, creation of joint Master and PhD levels programs of study at Yerevan State University
(Yerevan, Armenia) and Institute of Economic Education (Carl Osetsky University, Oldenburg, Germany).

Conclusion. We argue that the BSC use allows to adopt the methodology developed by Kaplan and Norton
in the area of EPSI. As a result BSC developed in current research allows increasing the efficiency of power
generation, supply and use in Germany and Armenia.

We argue also that the existing economic recession of Armenia from one side and developed German
economy with advanced technologies from another side could solve problems concerning the German and Armenian
power generation, supply and use, as follows: adjustment of energy prices, increase the security, safety and saving
of energy supply and use.
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U.<. Unwpbpywt

Euerehu3b UrsuPnNihe@3UL b4 UnUUruh 96rUuLhu3b b4
<u3uusuvh ur3nruureMrnNih@3NhLLENP KUMULUULMULESAYUD
S8nhsutvhcurh KUVULLUNG

Qhunwuplyus Eh Fakpghnplhugh Anignid wnwowgnny nuquuyjupuwlwl Junwiguplul uyh
hpdhwpubghpbkpp, npnip wnisynid kb wbnbuniypnul diniu Gninkph hkw b JEkpupbpmd Eo uyp
plhugquujuinnid gqnpénn  Juquwlbpynipmibabph Gnndhg Gnpugnyl wnkjibnnghwbbph  GEpppdwi
wenidny: Apyku  GQuwinh ppwlp whnbunippul uylh gnigkplh Eb, npnbp  hwbnpuwbnid ki
Eakpquppakph hpdbwlwi vyupnnbbpp: Usfuwnnwbpnid niumdbwuppws kb Qunwjupdwi uyl
hyunwlhlpp, npnbp panpny ki ns dhuyl Fakpghuyh wpunuppnippul wnwewplyh wpyniuplpn: -
pjulp, wyplh uyl Ainigkpp, npnip wunwupnubunnn: ki dnpugnyl wkjbninghwbbph wpununpnipul
wenidny:  Upjuwunmumbpnid  hpunywé  dbpnpupumbnipmnian  Apdijws  Quupuibh o Unppenih
wnwowplus hujuuwpulynjus gniguihrbbph hudwlupgh Jpuw:

Unwtgpuyhti pwnbp. Fakpghuyh wpunwuppnipindl, wnwewnly, hwjuuwpwlongus gnigulijy-
alkpph hwdwlupg, nwquuyupuiuwi Jurujwpnid:

A.A. ApakeasiH

CBAJIAHCUPOBAHHASI CUCTEMA MTOKA3ATEJIEN TPOU3BOJICTBA U
HOPEAJIOXKEHUSA DHEPT'UU NTPOMBILIVIEHHOCTHU TEPMAHUU U APMEHUN

Paccmampusaromess npobnemul, 6o3nuxarowue 6 cekmope, NpousgoOAujeM dHepeemuiecKue pecypcel,
KOmopble CB0UCMBEeHHbl MaKyice Opy2uM Ompacisim 3KoHoMuku. Kax npasuno, 3mo me ompaciu 5KOHOMUKU,
KOmopble AGNANMCA OCHOBHLIMU NOMPeOUMeniamMu dHepeemudeckux pecypcos, a makxice Ompaciu, KOmopbvle
606/1eUeHbl 8 NPOYECcC NPOoU3800CHEd NepedosvlX MmexHono2ul. B pabome npumenenvl Memoosvl U NONOHCEHUS,
paspabomannvie Kannanom u Hopmonom 6 pamxax coanancupo8aHtoli cucmemsl nokasameell.

Kniouesvle cnosa: npouzgoocmeo snepeuu, npeonodicenue, cOANAHCUPOBANHAS cucmema noxazamenell,
cmpamezuyeckoe ynpasnenue.
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ISSN 1829 - 0043 BECTHHK MH)KEHEPHOW AKAJIEMWW APMEHWUHA (BUAA). 2016. FOBUJIEVHBIN BBIITY CK
9KOHOMMKA U YIIPABJIEHUE

OCHOBHBIE ITPOBJIEMBI JIEJIOBOWM CPEJIbI B PECITYEJIUKE
APMEHUSA C TOYKHU 3PEHUSA PA3SBUTUSA MAJIOT'O N CPEJHEI'O
HNPEAINIPUHUMATEJIBCTBA

=

I'aruk Apmenaxosuy Makapsin
IIpe3ugent Pecny0ankaHcKoOro corw3a padoronaresneid ApMeHuu,
KaHIMIAT TEXHUYEeCKHUX HaYK,
JAelCTBUTEJbHBIN WwieH UHkeHepHO akaieMu ApMeHNH

Manvie u cpeonue npeonpuamus (MCII) ueparom 6 Apmeruu upe38bluaiiHO 8ANCHYIO POTIb
6 Oene co30anus pabouux mecm, CHuUdCeHusi beoHocmu u pazeumus oowur. Cmumyauposanue
MCII umeem sazicHoe 3HayeHue Oas COYUANbHO-IKOHOMUYecKo20 pazeumus PA. B smom naane
nogvluLaemcs SHAYUMOCMb  pOoaU  OJIA2ONPUAMHOU  0elo8ol  cpedbl 0 YCMOUYUBLIX
npeonpusmuil. ¥Yoenvnuiil 6ec MCII ¢ BBII Apmenuu 6 meuenue nociedHux 08yx 1em Haxooumcst
6 npeoenax 27...29%. Hecmomps na pao npunamoeix npasumenvcmeom mep, MCII noka ewe
owywaiom Ha cebe bOonee UIU MeHee CUTbHOE He2amueHoe B030elicmeue 8ciedcmeue psaoa
cywecmsyrowux npoonem. Ilo  pezyrbmamam nocieOHux aHAIUMUYECKUX UCCACO08AHUL,
npogedennvix 6 2015 2. na 107 npeonpusmusx, a 6 2016 2. - na 300 npeonpusmusx,
cywecmsyroujue npodaemsl ObLIU KIACCUDUYUPOBAHBL 8 OCHOBHOM 8 Yemblpex chepax.

Knrwoueevie cnosa: manvie u cpeoHue npeonpusmus, 0e108ds cpeod, COYUATbHO-
9KOHOMUYECKOe pa3sumue, NOAUMUYEeCcKUull, IKOHOMUUECKUU, COYUATbHBIN U NPUPOOOOXPAHHBIL
KOMNOHEHMb.

1. HMonutuuecknii komnoHeHnt. TpynHoctu MCII B 3710l cdepe Obi 00YCIOBIEHBI
HEY/JIOBJICTBOPUTEIILHBIMU JICHCTBUSAMU MPABUTEIBCTBA 110 ONMPABIAHUIO OXKUIAHUH, CBSI3aHHBIX
¢ 60opp00il mMpoTHB 6e3pabOTHIIBI, KOPPYIIIMK U HepaBeHcTBa. OAHON M3 BaKHEHWITUX MpoOiieM
HOJIMTHYECKOH Cephl SBISETCS TIaBEHCTBO KOPPYNLUK B CTpaHe B KOHTEKCTE 3((PEKTUBHOTO
ynpasienus. bonbmacTBO 13 MCII He 3HAIOT O CYIIECTBOBAaHUH YUpEkICHUH, 3P PEKTUBHBIX U
HE3aBUCHMBIX B 00ph0e ¢ KOppYyMIHeH, KOTOphIe OTBETCTBEHHBI 3a pacclieZloBaHue kaimob co
CTOPOHBI YaCTHOT'O CEKTOPA.

2. DKOHOMHYECKHMI KOMIIOHEHT. DKOHOMHYECKHE Mokazarend PA neMOHCTpUpYIOT
TEHJACHLUUU MeAJIeHHOro yiydmeHus. OgHaKko, HECMOTPSl Ha 3TO, NOCTOSIHHO PETUCTPUPYETCS
poct BBII, xoTopsIii cTasm 6ojiee THOKUM B OTHOIICHWH WHOCTPAHHBIX WHBeCTHIMH. OMHON WX
BKHBIX MpoOJEeM B 3TOH cdepe sBISETCS Takke WHQISIIHUS U HEKOTOpash HeCTaOWIbHOCTD
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KypCOB BalIOT. YPOBEHb MHQIIALUHN OKa3bIBaeT BAXXHOE BIMSHUE HA KOHKYPEHTOCIIOCOOHOCTH
komnanuit. s MCII BakHOe 3HaUY€HHE MMEIOT CTOMMOCTH paOOTHI, HETOCTATOK HABBIKOB Y
paboueii critbl, 9YTO CYIIECTBEHHO MPETSATCTBYET MOBBIICHUIO 3()()EKTHBHOCTH KOMIAHHH.

CrnenyroumM BaXKHBIM BOIIPOCOM SBJISIETCS yIIy4LIEHHE ITOKa3aTeseil TOPTOBIH, U B 3TOM
aclekTe clelyeT OTMETUTh yJydllalolieecs U3 roga B roja mnosnoxenue. OnHako IMoka ele
CYLIECTBYIOT CEpbE3HbIE yIylleHUs B mpoueccax 3kcrnopra. MCII 3adacTyro omuparorcss Ha
BHYTPEHHHUI PBIHOK, TaK KaKk HMEIOT Je(QHUUUT HKCHOPTHBIX BO3MOXKHOCTEH (Hampumep,
HOJTy4YEeHHUE MPUBUIIETHH, TIIaBEHCTBO MEXAyHAPOJHBIX CEPTU(UKATOB MIIN MCIBITAHUE TOBApOB
B MEXAyHapoIHBIX aKKpEAUTOBAaHHBIX JabopaTtopusix). B pesynprare wuccienoBaHui
HOpMAaTHBHAs peryiupyiomas 0a3a mNpu3HaHa B KauyecTBe (haKTopa, MMEIOIIEro >KU3HEHHO
BAXHOE 3HAuYeHWe s yiaydmeHus OusHec-cpensl. K stomy pmoOamisiercss  Takke
HECTIpaBeUINBasi KOHKYPEHIUs, KOTOpas, B CBOIO OdYepelnb, TI'eHEpHpYyeT HepOopMalbHYIO
3KOHOMUKY.

3. CounajbHbIii KOMIOHEHT. B 3T0i1 cdepe B CymecTBEHHOM YITyYIICHUN HYKIAFOTCS
JIB€ OCHOBHBIE 00J1aCTH — MPEANPUHUMATEIbCKASE KYJIbTYpa, a Takke 00pa3oBaHUE U 0OyYCHHE.
Cormacao nmoxnanam BcemupHoro Oanka Doing Business, PA cunbHO oOierumiia mporiecc
CO3/IaHUS KOMITaHWH, OJTHAKO HEKOTOPHIE MOKA3aTeNH B MOCTEIHEE BPEMS CBUJETEILCTBYIOT O
CHIDKEHHMH B CTpaHe KOJIMYECTBa 3apEeTHCTPUPOBAHHBIX OM3HECOB. B 1emom, MOXHO crenatb
BBIBOJI, YTO TIPEANPUHUMATENLCKAS KYJIbTypa HE JIOJDKHA PAacCMATPUBATHCS UCKIIOYUTEIBHO C
TOYKH 3PEHHUS YHPOIICHUS TPOLEAYp, NPEAYCMOTPEHHBIX [UIsl PErHCTpaliii KOMITaHWH.
[IpennpuauMareny mociie Havyaga OW3HECAa CTAIKUBAIOTCS C PAJOM JPYTUX NpoOIieM, B YUCIE
KOTOPBIX BBICOKHE TIPOLIEHTHBIE CTAaBKH, YCTAHOBIIEHHBIE CO CTOPOHBI T'OCYJApCTBEHHBIX H
MECTHBIX BIAacT€dl 1O o0O0s3aTeNnbHONH (PHUCKaNbHOM Harpy3ke © IUlaTekaMm, a TaKkKe
HecTpaBeIuBasg KOHKypeHius. C Ipyroi CTOPOHBI, CEphEe3HbIE TPYAHOCTHU JUTsl paboToaTeNeH
CO3IIAIOT CePhE3HbIC MPOOIIEMBI, CYIIECTBYIOINE B chepe oOpa3oBaHus U O0YUICHUSI.

B memom, paGoromareny HE YJOBJIETBOPEHBI YPOBHEM HABBIKOB BBITYCKHHKOB. 1o mx
MHEHHIO, BBIITYCKHUKA HE BOOPYXXEHBI B JIOJDKHOM Mepe TIpPaMOTHOCTBIO M AJIEMEHTAPHBIMH
3HaHUSIMH B 00JIACTH MAaTEMaTHKH, KOTOPbIE TPEOYIOTCSl YaCTHBIM KOMITAHHUSIM.

4. TlpuponooxpanHblii kKoMmoHeHT. XoTs IlpaButensctBo PA Hauamo mporpamMmy
YCTOWYMBOTO PAa3BUTHS, OJAHAKO B TO € BpeMs CYIIECTBYIOT MPOOJIEMBI, CBS3aHHBIE C
MporpaMMaMy  TOPHOJNOOBIBAIONINX TMPEANPHUSATHH, 3arpsa3HCHHEM OKpYXKalmleld cpenpl,
HE3aKOHHBIMHM BBIPYOKaMH Jieca BCJICJCTBHE TOBBIIICHUS IIEH Ha ra3, CBEPXIKCILTyaTaluen
BOJHBIX pecypcoB. B aTom acrniekre 0coOyr0 BaXKHOCTh NMpHOOpeTaeT obmiee BozneticTeue MCII
Ha OKPYXKaoIyl0 Cpedy, HECMOTPSl Ha TO, YTO BO3JEHCTBHE KaKIOT0 MAajOr0 WU CPEAHETO
MPEANPUATHS B OTACTHHOCTH HHUTOXKHO.

CnenosarensHo, 1 Ooaemiero kojgudectsa MCII mo3HaHue U 0CO3HAHUE BBITOJHOCTH
9KOJIOTMYECKM YHUCTBIX MPOU3BOJCTB, C TOYKH 3pPEHHUS] COKpAIlleHUs PacxoJ0B Ha ChIPbE,
COONIOICHNUS OKOJIOTMYECKUX HOPM W B3aMMOOTHOIIEHWH C KJIMEHTAMH, MOTYT CTaTh
KOHKYPEHTHBIM MTPEUMYIIECTBOM.

3akaouenue. CormacHo uccienoBaHusaM, npoBeneHHbiM PCPA, u B cooTBeTCTBUH C
JIOKJIaJ]JaMl MECTHBIX, MEXIyHApOJHBIX W JPYTMX OpPraHM3alMid B BBINIEYKa3aHHBIX cdepax
0CTaeTCsi MHOT'O MecTa JUIsl JTATbHEWIIEeTro YIy4IIeHHs Hapsay cO CTUMYJHPOBaHHUEM Oolee
OJIarONpUsITHONH OW3HEC-CPE/Ibl, KOTOPhIE MOTYT CTaTh IyTCBOJIUTENIEM JUIsl TIPABHTEILCTBA B
Oyaymux pedopmax.
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q.U. Uwluwpjut

<U3uusuuLh <UuLruMesSNhE3NRLNRYU GNroUrur UbRU4U3rn
<hULUYUL LI PLENE U RUMUSU UL SEUULU3NKLPS

Zugwunwap Zwbpunybnnipiniinad thnpp b dpohll dknluplnipiniabbpp (QUL)
sunhwquibg Juplnp pbpwlunmwpnipinii ntbblh wypiunwnkbybph vnbpddwl, wgpuwnnipul
juquwli o hwdugipikph  qupguglwl  qopénid: QUR-tkph  jupwinidp  Juplnp
pwhwlnipinii nibh Ephph  unghuy-nbnmbuwlul qupquglwi hwdwp: Uju  wpnidng
Juplhnpynid b hgquwuwnunnp  gnpSupup  dhowugph nkpp Juynil dkplupynipinibbbph
hunlup: 22-nud QUR-bkph inkuwlupup [opnp ZUU-nid quin/nud F 27-29%-h vwhdwbbbpnid
Ybpopli Ephm wmwphbbph phpugpnid: Sbuywd Junwywpnipyul papnibws dh  pwpp
Jubninulupglph, OQUR-Gkpp nlknlhu ppkig Jmu ggnid b hwdbdunnwpwp nidkn b pnoyy
puguuwlwl wgnlkgnipnibbbpn Uh owpp wnlw pbphpbbph wuwndwnny: U jabphpbbpp
Yhpohli Eplhni wwpygw JEmynidnipinibbbph wpynibpnid puuwlupgyly ko 4 hhdinulwb
phwquijunbbpnid pugwpwlwl, nlinkuwlmb, unghuywlwh b phugwhuywbulub:

Unwtigpuyhti pwnbp. inpp b dhohli dknlnuplniypnibalp, gnpdwpup dhowyuyp,
unghwy-nhnbvwlwl  qupgugnid, punuwpwliwl, — whnbuwlwl,  unghuywlwli b
phuywhwywbwlwl pugugphsbbnp:

G.A. Makaryan

PRIMARY PROBLEMS OF BUSINESS ENVIRONMENT IN TERMS OF SMEs
DEVELOPMENT IN THE REPUBLIC OF ARMENIA

In the Republic of Armenia small and medium enterprises (SMEs) have a very significant role
in creating workplaces, reducing poverty and developing communities. The promotion of SMEs has a
great importance for the social-economic development of the country. In this regard the role of
favorable business environment is highlighted for sustainable enterprises. In RA the specific weight
of GDP is between 27-29% during the last two years. Despite the numerous regulations accepted by
the RA Government, however, SMEs feel relatively strong and weak negative impacts on themselves
because of a number of problems. In the results of last two years’ analysis these problems are
classified into 4 primary areas: political, economic, social and environmental.

Keywords: small and medium enterprises, business, environment, social-economic
development, political, economic, social and environmental components.
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ISSN 1829 - 0043 BECTHHK MH)KEHEPHOW AKAJIEMWW APMEHWUHA (BUAA). 2016. FOBUJIEVHBIN BBIITY CK
9KOHOMMKA U YIIPABJIEHUE

INOJINTUKA TOCYJAPCTBA B OBJIACTH OBECIIEYEHUSL
SHEPI'ETUYECKOU BE3OITACHOCTH: BOIIPOCHI TEOPUH U ITPAKTUKH

Taryn Manacepsin
JIOKTOp IKOHOMUYeCKHX HAYK, podeccop,
PYKOBOANTE/IH HCCJIEA0BATEILCKOT0 IEHTPa “AJbTepHaTHBA”

DHepeemuueckass 0e30nacHoCmb  CMpansl  3a8ucum om paoda JOKAIbHbIX U BHEUHUX
IKOHOMUYECKUX U NOAUMUYECKUX (arkmopos. B Oonvuuuncmee cmpan dKOHOMUYECKAs Oe30nacHocmy
OCHOBbIBAEMCS HA CMENEeHU 3A8UCUMOCTNU IKOHOMUKU OM JHEPLeMUKU, MEeXHUUECKUX 803MOICHOCMAX,
ANbMEPHAMUBHBIX UCTOYHUKAX IHepeuu, dpghexmusnocmu npouzsoocmea u nompebneHus sHepauu, a
makoice Om HAnpagieHull u paspabomox Ha MUPOBLIX PLIHKAX, GIUAIOWUX HA YeHbl dHepeuu U opyaue
acnexkmol. Cnedosamenvho, camo onpeoenenue ‘“sHepeemuueckas Oe30nacHocmb cmpansl” 6a3upyemcs
HA PACKPLIMULU CYUSHOCTNU KOMROHEHNO8 dHep2emuieckol bezonachocmu.

Kniouesvie cnosa: snepeemuyeckas 6€30nacHocmb, IKOHOMUYECKUE U ROTUMUYECKUE QAaKmopul,
NOIUMUKA 20CYOapCmaa.

OHeprusi MOXKET ObITh OIpefesieHa KaK BO3MOXKHOCTb KaXAOW (HU3MYECKOH CUCTEMBI
(YHKIIMOHUPOBATh. OTO TakXkKe SBIIETCS MPEANOCBUIKOM MAIsT pOCTa SKOHOMHKH ¥ Pa3BUTHSA
yenoBeuecTBa. COOTHOLIEHHE MEXKAY HCIONb30BaHHEM 3Hepruud u pocroM HopMmbel BHII, Oynymue
pa3pabOTKH Ha SHEPreTHUECKUX PBIHKAX, a TaKKe (aKT HEPaBHOTO PaclpelielIeH s pECYpPCOB B MHUPOBOI
JKOHOMHUKE JEJIal0T DHEPrul0 CTPaTErnYecKuM ToBapoM. IIpu ompeneneHun CyIHOCTH DHEPreTUYECKON
0€30MacHOCTH 9YKCIEpTaMH, JENOBBIMH KpPyraMH U HPaBUTEIbCTBOM HEOOXOAMMO YYMTHIBATh, UTO
OXMIAEMBI  ypOBCHb  DJHEPreTUYecKOd  Oe30macHOCTM  HE  MOXET  OBITh  JOCTUTHYT
CaMOPETYJIUPYIOLUIMMUCS PHIHOUHBIMU CHIaMH. DTO TpeOyeT rocyJapcTBEHHOTO BMEIIATENbCTBA B JETI0
NOJJIEP)KaHKUS  DHEPreTHYECKOH Oe3omacHOCTH. JIpyrMMM CIIOBaMM, BHepreTudeckas 0e30HmacHOCTb
3aBHCHT OT POJIM U CTEIIEHH Y4acTHsA ITOCy1apCTBa.

OKOHOMHYECKOE M COLMAIBHOE PA3BUTHE YETIOBEYECTBA HEMOCPEICTBEHHO 3aBUCHT OT HAJIEKHOIO U
aJIeKBaTHOTO 3HeprocHalOxeHus. B HacTosmee BpeMsi CHCTEMa PHEProoOecIedeHHs CTajla HAcTOIBKO
UHTETPUPOBAHHON U TIJ00a’AbHOM, YTO TNPAKTUYECKH JII000E HapylleHue B ee (DYyHKIHOHUPOBAHHH
HEM30€KHO BEJET K IOCJIENCTBHSAM, ONIyIIacMBIM BCeMH. I[IONBITKM KOPPEKTHPOBATH CHUTYAIHMIO Ha
HAllMOHAIIBHOM ypOBHE Mano3¢¢eKkTuBHbl. ['M00anbHBI XapakTep yrpo3 M UX MOCIEACTBUM TpeOyeT
COTIaCOBaHHBIX MEXITyHAPOIHBIX ICHCTBHM.

OHeprerudeckas 0€30MACHOCTH SBISIETCS BaxkKHeillel cocTapisromell HalMOHAIBHON OGe3omac-
HocTu. ObecrieyeHne HalOHANbHOH 6€30MaCHOCTH — O/IHA U3 OCHOBHBIX 33Jau YHEPreTHUECKOH MOoJH-
THKH. DHepreTHdecKas 6e30MacHOCTh — 3TO COCTOSIHUE 3aIlUIIEHHOCTH CTPAaHBI, €€ TpakaaH, 00IIecTBa,
rOCyapcTBa, OOCTYKHBAIOMIUX OTPACIM 3KOHOMUKU OT Yrpo3 HapylIeHHs HaJEeKHOTO TOILUIUBO- H
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SHEproo0ecHeyeHIs.. DT YTPO3BI ONPECIIIIOTCS KaK BHENTHUMHU (T€OIOIUTHISCKAMHE, MaKPOIKOHOMH-
YeCKHMH, KOHBIOHKTYPHBIMH) (aKTOpamu, TaK M COOCTBEHHO COCTOSHHEM M (YHKIHOHHUPOBAHHUEM
9HEPreTHUYECKOI'0 CEKTOPa CTPAHBL.

ObecnieueHne yCTOWYMBOW TIIOOATLHON JHEPreTUYeCKOr Oe30MacHOCTH TpedyeT yKperuleHHs
BCEX €€ acleKTOB KaK CO CTOPOHBI IPEAJIOKEHHUSI SHEPrOpecypcoB, TaK U CO CTOPOHBI CIIPOca Ha HUX.
3T0 BO3MOXXHO TOJIBKO TP MOBBIIIEHHH HX IPO3PAuYHOCTH M MPENCKa3yeMOCTH, B T.4. Ha YPOBHE
9HEpPreTHYeCKOd MOJMTUKM W CTAaTUCTUYECKUX JAaHHbIX. JlajbHeilee pa3BUTHE [Ualora MExIy
CTPaHAMHU-TIPOU3BOIUTEISIMH M HOTPEOUTENSIMU  DHEPropecypcoB, CIPABEAJIMBOE  pa3lielieHue
UHBECTHUIIOHHBIX PUCKOB U B3aUMHOE IIPOHUKHOBCHUE KAIIUTAJIOB OyAyT CIOCOOCTBOBATH JOCTHKEHHIO
9TOM BaxkHeHIed nenu. 3HauUTENIbHYIO pOJIb OyOeT WUrpaTh IOBBIIEHHE IPO3PAuyHOCTH, NpercKa-
3yeMOCTH M yCTOHYUBOCTHU IIIOOATBHBIX YHEPTETHUECKUX PHIHKOB.

BaxHBIM KITIIOUOM K SHEpPreTHYecKoil 0€30MacHOCTH SABIAETCS AUBEepcU(UKAIN, IPeXIe BCEero,
BU/IOB PHEPrHU. B 3T0if 00macTi ycumus MOIDKHBI OBITH HANpaBJICHBl HAa Pa3BUTHE HU3KOYTIIEPOIHBIX
aIBTEPHATUBHBIX M BO30OHOBIAEMBIX BHUJIOB SHEPrHM, a TAKXKE WHHOBAIMOHHBIX 3HEPreTHYECKUX
TEXHOJIOTHH.

BMmemarenscTBO rocymapceTsa TpedyeTrcs sl JOCTHKEHUS JOCTATOUYHBIX 00hEMOB IIPOU3BOJICTBA
U CHaOXKEHUS DHHEPruM, a TakXkKe JUIs COKpAallEeHUs CYLIeCTBYIOLIEH 3aBUCMMOCTH OT BHELIHHX
HCTOYHHKOB, 0e3 ocoboro ymepba W yrpo3sl HHTEpecaM APYTHX XO3SMCTB, KOMITAHWH W JIIOAEH.
CornacHo Anamy CMuTy, 3TO 03HA4aeT, YTO AJISI SKOHOMHKH TOCYJapCTBO JOKHO OBITH OOJIBINE, YEM
HOYHOH CTOPOX, M €CIM HE B COCTOSHHM YIYUIINTh 3(Q(PEKTHBHOCTb, TO M HE HAHOCHTH HHKAKOTO
ymep6a u He Memarh'. CleI0BAaTeNbHO, BMEIIATEIHCTBO TOCYJAPCTBA JIOJKHO OBITh yMECTHBIM,
JEeNUKaTHBIM M KaK »JSKOHOMMYECKHM, TaK M IOJUTHYECKM OOOCHOBaHHbIM JJIs1 oOecledeHus
sHepreTHyecKoi OezomacHocTH. Kpome Toro, rocynapcTBEHHBIH KOHTPOJIb 3a CHAOXKEHHWEM M rocyaap-
CTBEHHas] LIEHa MOIYT ObITb OOOCHOBAaHHBIMHM MAJISi KOPOTKOrO IEpHoJa BPEMEHH U TOLIECPKUBATH
JHEPreTHUYECKYI0 HE3aBUCHUMOCTh IIOCPEACTBOM CTHUMYJIMPOBAHUS KOHCEPBALUM DHEPIHMH, HOPMBI
3¢ GEeKTUBHOCTH, JKCIUTyaTallud albTePHATUBHBIX UM JYYIIEr0 HCIOIb30BAaHUS BO30OHOBIAEMBIX
HUCTOYHUKOB dHepruu. He3aBUCHMMO OT ypOBHS 3KOHOMHYECKOI'O M IIOJIMTHMYECKOIO Pa3BUTHs 000
CTpaHBI, UCIONB3Ys CBOM TITaBHBIC (DYHKIUH — KOHTPOIHPYIOUIYI0 M DETyIHPYIOILY0, TOCYAapCTBO
MOJKET CTaTh MHUIIMATOPOM B JieJie pa3padOTKH M HCIIOJIb30BaHUS HOBBIX TEXHOJIOTHH B SHEPreTHYECKOM
CeKTOpe, YTOOBl YIydmHTh 3(P(PEKTHBHOCTH M PABHOMEPHOCTH PACIpEAETICHHs, a TaKke OOIIyIo
9KOHOMHYECKYIO cTaOUIbHOCTh. BMecTe ¢ TeM rocyaapcTBO MOXKET MCIPaBUTh HapYyLIEHUS PHIHOYHOTO
PaBHOBECHS, pEIaTh BOIIPOCHI, CBSI3aHHBIC C PETYIMPOBAHUEM OTPUIATEIFHOTO CANbI0 B TOPTOBOM H
IUTaTeXHOM OanaHcax, ¢ HH(IAIHEH 1 00IIUM paBHOBECHEM MEXIy MOTPEOICHUEM U HHBECTULUSIMHU.

Bo Bpems HepTAHBIX KPU3UCOB rOCyJapcTBa MPOAODKAIOT IIOMCK 3aMEHUTENEeH U MPeANounTaioT
Takue BO30OHOBISIEMBIC MCTOYHHKH, KaK YTollb, SHeprus 3emuu (reorepmanbHas), CoilHIA, BETpa H
Bozbl. KpoMme yKka3zaHHBIX MCTOYHHMKOB, CYILECTBYIOIIME HUCTOYHUKU CHA0KEHHS JIEKTPOIHEPIHU OT Ka-
MIUTAIIOEMKHX TIPOIIECCOB ITPOU3BOJICTBA, BKIIOUAIOT B CE0sI CIICAYIOINE HCTOYHUKH YHEPTUH: HEPTB, ras,
aTOMHasl SHeprust u SHeprust Omomaccsl. Kakaplif M3 3TUX HCTOYHHMKOB HMEET MPEHMYIIECTBA U
HEIOCTaTKHU.

OHepreTudeckas 6€30MaCHOCT - 3TO HE TOJIBKO CIIOCOOHOCTE TOCYAapCTBa MPOU3BOIUTE HyKHOE
KOJIMYECTBO JIEKTPOIHEPTUH I HOPMAIBHOT'O (PYHKIIMOHMPOBAHUS SKOHOMUKH U KU3HEAEATEIIEHOCTH
HaceneHHs. M XoTs sHepreTHdeckas O€30IMACHOCTE B OCHOBHOM O3HAYaeT YJOBJIETBOPCHHE HYKJ
norpeduTeneld 1 oTpacieil MPOMBIIIIEHHOCTH HEOOXOIUMBIM KOJIMYECTBOM, TEM HE MEHEe KauecTBO M
3¢ dEeKTUBHOCTH IPOU3BOACTBA, paclpeesieHHs, CHAOKEHHS U MCIIOJIb30BAHUS JHEPIHH TaKKe Ba)KHBI Ha
MECTHOM U MEXIYHApPOAHBIX PBIHKAX. DJTO TaKXke CIIOCOOHOCTh TUBEPCUDHUKAIIN HMEIOIIIXCSI PECYPCOB
U MCIIONIb30BaHUE aNbTEPHATHBHBIX HCTOYHUKOB HAPSy C TPaIULIMOHHBIMU.

OHeprerndeckas 0€30IaCHOCTb — 3TO HCIIONB30BAaHHME JIyYIINM 00pa3oM COBPEMEHHBIX
TEXHOJIOTUH 7Sl MPOU3BOACTBA JEKTPHUECTBA OT TPAJULMOHHBIX U aJbTEPHATUBHBIX UCTOYHHUKOB, TEM
CaMBIM COKpamias 3aBHCHMOCTh BHYTPEHHETO pPBHIHKA OT BHENIHMX HCTOYHHKOB M OT HETaTHBHBIX
BO3ACUCTBHI KOJIEOAHHH CHJT BHELUTHUX PHIHKOB.

Haunnast c¢ nepBoro niyOOKOro sHepreTudeckoro kpusuca B Hadane 70-x romoB XX B.
ce0eCTOMMOCTE SIMHHUIIBI COTHEUHOM SHEPTUH M SHEPTHH BETpa 3aMeTHO ymana. Bmecte ¢ TeM TypOUHBI
nepeAayd HSHEPrud BeTpa M COJHEYHble MaHENIM SBJAIOTCA Oojiee HAAEKHBIMU M IKOJOTMUECKH

' Cornmacno Unokpary
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0e30MacHBIMHU, YeM JPYTHE BUJABI JCKTPOCTaHIMWH. Bce 3TH BO3MOXHBIE MCTOYHHKH IMPEICTABIISIOT
MIPOM3BOJCTBEHHYIO CTOPOHY JHEPTreTHYECKON O€30MacHOCTH, YTO IMO3BOJSET MPENNpPUATHSIM DPa3HBIX
oTpaciel 5KOHOMHUKH (PyHKIIMOHUPOBATh HA OCHOBE HEIPEPHIBHOTO SHEPIOCHAOKEHHUS.

[lo OompmiomMy cuery, ypoBeHb CHpOca Ha DHEPrHI0 3aBUCHT OT IPOMBIIIICHHBIX HYX]
9KOHOMMKHU U BIIHUSIET Ha IOTPEOUTENbCKYIO YacTh YHEPreTHYeckoil 6e3onacHocTH. Bo MHOrux crpaHax,
HaTpUMep, Jierkas WHIYCTpUS MOTPEONSeT OKOJO YETBEPTH JHEPTHH TSHKEJIOH MPOMBINUICHHOCTH.
[otpebiienue sHepruu B ropojax Oonee 4eM B /iBa pa3a OoJibllle, YeM B CEIbCKOM MECTHOCTH, B CMBICTIE
oTpeOJIeHHsI 2JIEKTPOIHEPIUM Ha AyIly HACEJIEHHUs. YUUTBIBAs 3TU AaHHBIC, SKOHOMMUS 3JI€KTPOIHEPTUH
u ee Oosee d3PPEKTUBHOE HCIOIB30BAHIE CTAHOBATCS MPHOPUTETAMU JJIsl 00eCIIeUeHHs DHEPreTHIECKO
0e301acHOCTH, 0COOEHHO AJIs MIPOMBIIIJIEHHO Pa3BUTHIX CTPaH, IIe€ A0JI HACENEHUs, IPOKUBAIOILETO B
ropojax, U JA0Js1 KOHEYHOH MPOAYKIHH B MPOMBIIUIEHHOM IPOU3BOJCTBE TOpa3fo OOJbIIe, YeM Te Ke
MoKa3aTelnd B Pa3BUBAIOLIMXCA CTpaHaX.  AHAJOrMYHO, JA0Jii OOLieid CTOMMOCTH CHaOXKeHUs
anekTposHepruu B BBII B pa3BuThiXx cTpaHax BABoe OOJbINEe AHATOTWYHOTO IIOKA3aTeNls B
pa3BUBaIOIIUXCS cTpaHaX. B To ke Bpems Oojiee BBHICOKHE TEMITbI POCTa (BOCCTAHOBUTEIHHBIC TEMIIBI),
[0 CPaBHEHHUIO C OJHO3HAYHBIMH IU(PAMU TEMIIOB pocTa (YCTOWYHBOE Pa3BHTHUE), TPEOYIOT OONBIIMX
00BbEMOB MOTPEOJICHUSI PHEPTUH, HE TOBOPS YK€ O CYIIECTBEHHBIX pa3HHIAX B YPOBHSIX MEXaHH3alluH,
KOMIIbIOTEpU3alK U aBromMaru3anuu. C Apyrodl CTOpPOHBI, IPOMBIIUICHHO Pa3BUThIE CTPaHbI OOJblIe
3aBUCAT OT HE(PTH W aTOMHOW HEPTHH, B TO BpeMs KaK TakHe pa3BHBAIOLIMECsS CTpaHbl, kak Kurai,
Wnpus, Poccus u qpyrue, UCTIONB3YIOT Yroilb KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB SHEPTHU.

Jyis MHOTHX CTpaH 3HepreTHyeckas 0e30MacHOCTh - 3TO TaKKe CIIOCOOHOCTH IMOIJICPKUBATH
JOCTaTOYHO pe3epBOB He(TH M Tra3a A MOTPEOJNICHUS HACEJICHUS M TPOMBINUICHHOCTH, a TaKkKe
CIIOCOOHOCTh OBICTPOrO pearupoBaHUs B HEMNPEABUICHHBIX CIyyasx, KOTJa IpeKpallaroTcs WM
MPEPHIBAIOTCA TOCTAaBKM BMECTE C HalMYUEM HEOOXOJUMBIX CpEJICTB, CIIOCOOHBIX COXpPaHATh
MpUeMIIeMble [l HAaceJIeHHUs] YPOBHU LieH Jake B IMEepHOAbl BOZHUKHOBEHHA AeduimTa He(TH U ra3a Ha
MECTHOM pBIHKE. YUHUTbIBas HEBO300OHOBIAEMYIO NPUPOAY HEPTH U ra3a U cHeuu(uKy MX IOCTABOK,
HEKOTOpBIE CTPaHbl, UMEIOIINE YKa3aHHBIE CTPATETHYECKUE PE3EPBhL, MPEANOUYUTAIOT UMIOPTUPOBATh UX
W3BHE M OCTaBJIATH COOCTBEHHBIE PECYpChl Ul OYyAYILEro C LEJIbI0 NPOTUBOCTOSIHUSA HENPEIBUACHHBIM
oOctostenscTBaM. C Jpyroil CTOPOHBI, 3aBUCUMOCTb OT UMIIOpTa HE()TH CO3AAaET HE TOIBKO IKOHOMH-
Yeckue, HO W MOJMTUYECKUE M IUIUIOMAaTHYECKHE MPOOJEeMbl, YTO HE BCErAa IMO3BOJSIET JOCTUTHYTh
COTJIAIIEHUH TI0 MUPHOMY PETYJHPOBAHUIO BO3HUKAIOMIUX BOMPOCOB. JlMBepcu(UKAIMSs HCTOYHUKOB
uMnopra HeTH MOXKET COKpalarb, HO HE JUKBHUAUPOBATH PHUCKH, IOCKOJIBKY CO3laHHE TaKOro
cTparernyeckoro anbsaca, kak OIIEK, He maeT peaipHBIX BO3ZMOXXHOCTEW IS BO3JCHCTBHS Ha IEHBI
Yyepe3 IKOHOMUYECKYI0 KOHKYpeHIIMIO. PeanpHble TEHACHIINH OTpakeHBI Ha 001eM OalaHce TOPTOBIHU
TTOKAa3bIBAIOT YPOBHHU 3aBUCUMOCTH TOCYJApCTB OT HePTH (CM. TalIL.).

Tabauya
Topeosuiii Gananc negmu no OmMOeIbHbIM CIPAHAM

HmnopTepsl Nmmopt OKcnopTepsl DKcnopT Hons nedru
Crpansr HedtH B % Ot Crpansl Hedtu B % OoT | B % OT

noTpeOIeHHs MOTpeOIeHHsT | SKCIOPTHBIX

JI0XOJIOB

Kurait 31 Kananma 41 14
Opanuus 96 Wpan 176 85
I'epmanus 95 Hurepus 640 98
lantn 100 Hopserus 3042 57
Ucnannus 100 CaynoBckas ApaBust 477 90
Snonus 98 BenukoOpuranus 45 8
WNopnanus 100 Benecyena 399 73
CIIA 55 BeetHam 111 20

% Uerounnxu: Jin Renging, “Timely implementation of sound financial policies,” People’s Daily, Feb. 22, 2005;
U.S. Department of Energy, China Energy Outlook 2002; Wang Qingyi, “International comparison of unit energy
consumption of energy intensive products in China and its implications,” International Oil Economy, 2006, No.2,
pp. 24-30; Ibid; Zhu Chengzhang, “Putting energy efficiency into effect,” Energy Conservation and Environment
Protection, 2006, No.4, p. 39.

51



3aBUCUMOCTP TOTpeOuTeNel OT HeTH MPOJOIKACT PACTH. ITO MPOSBISAETCS B TOM, YTO OIS
TpaHCHopTa B o0meM oObeme moTpedieHus HeTH BO MHOTHX CTpaHax IOXOAHT 10 65...70%. Tem He
MeHee ecThb HeOOoJbllas pa3HULa MEXAy HoTpebiaeHreM He(TH BO MHOTUX CTpaHax B 3aBUCHUMOCTH OT
YpOBHEH 5KOHOMHYECKOTO pa3BuUTHs. B Hacrosmiee BpeMsi moTpebieHune He()TH BceX aBTOMAIIMH B
pa3BuBaroImuxcs crpasax Ha 20% Oouiblile, 4eM B pa3BUTBIX CTpaHax, TOrJa Kak I10 JIETKUM TPaKTopam
Kurait motpebisier Ha 25% Oonbie. B r000M citydae IEHBI M CIIPOC Ha OCH3HMH MPOJIOJDKAIOT PACTH
BMECTE€ C POCTOM IOTPEOHOCTEH MEXKIYyHApOAHOW SKOHOMHKHM M HaceleHus mMupa. B pesynbrare
CTOMMOCTb BCEX TOBapOB U YCJIyT (MMEMOLIUX B COCTaBe HEe(PTSIHON KOMIIOHEHT) MPOJOJKAET PacTd U
HAaHOCHUT OOJIBLION YPOH MO KOHKYPEHTOCHOCOOHOCTH. VIMEHHO TO3TOMY M HECMOTps Ha pas3HbIe
JUIJIOMaTHYEeCKUe, IOJIUTUYECKHE UM HKOHOMHMYECKHE METOJbl, IOYTH BCE CTPaHbl, KOTOpbIE
HUMIIOPTUPYIOT HEPTh, CETOIHS CEPhE3HO 03aaueHbl MOMCKAMHU allbTEPHATUBHI U 3aMeHbl HepTH. Jlo cux
op NpeanaraloTca CcJledylolle IyTH COKpAalleHHs BHEMIHEH 3aBUCHUMOCTH: IHBEPCH(UKAIM
WCTOYHUKOB MMITOPTa HE(TH W Ta3a, pean3alus CTPATEerdd MO KOHCEPBALMU M SKOHOMHH SHEPIHUH,
pa3paboTKa M SKCIUTyaTalus HOBBIX U D(PQEKTUBHBIX TEXHOJOTHH MO MPOU3BOJACTBY M MOTPEOJICHUIO
9HEPTUH, B YaCTHOCTH, COKpAIlIeHHE NOTePh MM OTXOIOB MPH JI00bIYe, epepadoTke, mpeodpa3oBaHuH,
TPaHCIOPTUPOBKE, CKIAIUPOBAHUM M KOHEYHOrO IIpolecca NOTpeOJeHUs, a Takke BBIPadOTKa
3aMeHHTeINEH CYIECTBYIOINX HCTOUHUKOB U UX HOCUTENEH.

OnanM u3 3((GEKTUBHBIX H MPOBEPEHHBIX PEIICHHH BOMPOCA JTOCTHIKEHHS JKEIaeMOro YPOBHS
9HEPreTHYeCKONH 0E30MacHOCTH SBIISIETCS KOHCEepBalMsi SHEpTUU. MccinenoBaHHUsS MOKa3bIBAIOT, YTO €€
YyHucTasg CTouMocTh B 6,1; 6,2 n 7,0 pa3a nemiesie, 9eM CTOUMOCTD SHEPTHH, ITOJIyY€HHOW OT BETPA, BOJIBI
W ypaHa, KaK MPOrpaMMBbl COKpPAIIEHUs] MCIIOJIb30BAHUS TOPIOUYEH KUIAKOCTH M cooTBercTByomed CO,
BblOpocaM. KoHcepBalus sHeprum olpenensercs Kak IONBITKA COKpallleHHs OOBEMOB 3SHEpIuH,
WCTIONB3YEMOH Il TeX XK€ MOTPEOHOCTEH C MOMONIBI0 Pa3HBIX WHCTPYMEHTOB (HOBBIC TEXHOJIOTHH,
HOBbIE NMPOU3BOJCTBEHHBIE CHUCTEMbI U CTHUMYJIBI JJI1 5KOHOMHH SHEPIUH, MPaBOBBIE MEPHI, IEPEXO] OT
mpousBoAcTBa K cepe ycayr u T.A.). CornacHo MeXayHapoqHOMY areHTCTBY I10 JHEpPIeTHKE,
“COOTHOLIEHUE CIIPOca M MPEJIOKEHHsI B 00JaCTH PHEPreTUKU TJIaBHBIM 00pa3oM OIpeneNsercs He 3a
CHa0)KEHHEM SHEpPruH, TOPrOBIM WJINM PHIHKOB 3HEPrHMM, a OT KOHEYHBIX yciayr sHepruu”. CoriacHo
OTIPEJICIICHUIO IPOTOi MEXTyHApOIHOU opranu3anuu — BecemupHoro banka, ... oT “cuit pelHKa” 3aBUCUT
tonbko 20% koHcepBauuu 3>Heprud. OOpaTHOe BEPHO B TOM Cilyyae, KOTAa Ha PHIHKE HMEET MECTO
KpyIHOMacImTabHOe NOTPeOJICHHE MPU pPeau3alii BRICOKOJOXOHBIX OU3HEeC-TIpoeKToB. KoHcepBarus
9HEPTUU MOXKET OBITh MOJHOCTBIO MOJAEP)KaHa COOTBETCTBYIOLUIMMHU PELICHUSMH, NaXke MONpaBKaMU B
CYIIECTBYIOIIMX 3aKOHAX, TEM CaMbIM Jieias BO3MOXHBIM ITIOCTENICHHOE YJIYYIICHHE B JTOH OTpaciH
CBOETO pOja NPUHYAUTEIHHBIM MPOIIECCOM H IOOLIPSsi HHBECTOPOB BHIOpaTh Oosiee I (EeKTHBHBIN My Th
norpebiieHust s3Hepruu. K mpumepy, Hajoru Ha HEPIHIO U 3KOJIOTUIO MOTYT B3UMAaThCs OT JESTENbHOCTH
KOMITaHU#, KOTOPBIE HEe COOIIOIAIOT YCIIOBHS H LIS KOHCEPBAIMU YHEPTUH, OCBOOOXKIast OT HAJIOTOB T
KOMITaHUH, KOTOpble NPUMEHSIOT JIydIlde CTaHAApThl M OeHuMapku 3((HEeKTHBHOTO HCHOIb30BAHHS
sHeprud. KommaHuum W OTpaciu SKOHOMHUKHA U PETHOHBI MOTYT MOOIIPATHCS IMyTEM IPEIOCTABICHUS
JOJITOCPOYHBIX KPEIUTOB HA JIBTOTHBIX YCIOBHAX WM JAPYTHMH MeEpaMH SKOHOMHYECKOH IOJHTHKH.
[IpaBUTENBCTBO TakXKe MOXET HPEAOCTaBUTh HEOOXOIUMBIE CPENCTBA M MCKaTh HCTOYHUKH UL
COBMECTHOTO (pMHAHCHPOBAHHUS UCCIICIOBAHUH M MIPOSKTOB Pa3BUTHUS MO0 KOHCEPBAIIMU YHEPTHH U JUIS UX
peanu3anuu.

3aMeHHTENM W AaJbTCPHATHBHBIC WCTOYHUKH BCETJa BaXKHBI JUIS TOTO, 4YTOOBI CYIHTH O
BO3MOXHOCTAX JOCTHXXEHHS HEO0OXOAMMOIO YPOBHs dHEpreTHyeckoil Oe3omacHOCTH. 3ameHa He(TH
JPYTUMH 3aMEHUTEISIMM B MECTHOH SKOHOMMKE HIXOOUTCA B LIEHTPE BHHUMAaHMSA Pa3BUTHIX CTpPaH.
ConHeuHas, TeoTepMaibHas, BETpPsiHAs DHEPTUM U DHEPrusi OMOMACCHl MTPalOT POJb albTEPHATUBHBIX
HMCTOYHUKOB M CUUTAIOTCS HKOJOTMYECKH YUCTHIMH, TEM HE MeHee OHHM TpeOyroT Ooiblue 3aTpaT Ha
MPOU3BOJICTBO W HANAJKy OOOpYIOBaHWS W B OCHOBHOM CICIU(HYHBI W 3aBHCAT OT KOHKPETHBIX
reorpa@uyeckux M MPUPOAHO-KIMMATHUECKHX YCIOBHA. OpHuM 13 3((EeKTHUBHBIX pEIIeHUH
HAXOXKJACHUS JIy4lIero CKiIaja JUis XpaHCHUs JHEPrOHOCUTENeH sBisercs Bomopod. Ero MoxHO
MIPOM3BOJUTD Yepe3 DIEKTPOIN3 BOJABI M MOKHO CPaBHUTH C METAaHOJIOM U APYTUMH BuAaMu raza. OH
9KOJIOTMYECKH 0€30MaceH, 3TO YUCTO CrOpPaeMblil I'a3 OT Pa3HbIX UCTOUYHHUKOB. [103TOMY BOIOPOA MOXKET
3aMEHUTh OCH3MH CO BCEMH IIOJIMTHYECKMMH W DKOHOMHUYECKUMH MpodiieMaMu. Vcronb3oBaHue
BOJIOpOJa IO3BOJSET IOTPEOJIATH OrPOMHOE KOJMYECTBO HHEPruM, COKpalllaTh CYyIIECTBYIOILYIO
3aBUCUMOCTB OT 3apyOeXHBIX MOCTABOK, YMEHBIIATh 3KOJOTUYECKUE YTpO3bl, CTHMYIUPOBATH HOBEIC
n3o0pereHns B 00JaCTH HOBBIX TEXHOJOTWH, MPOMBIIUIEHHOrO 00OpYJOBaHMS M TOBapOB LIMPOKOTO
norpebsieHust. Tem He MeHee, SKCTEHCHBHOE HCIIOJIb30BaHHE BOJOPOJA acCOLUMUPOBAHO HE TOJBKO C
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OOJNBIIMMU  CyMaMH, KOTOpbIE HEOOXOIWMBI JUIi WHBECTUIMHA B HCCICHAOBAaHUS W Pa3BHTHE,
COOTBETCTBYIOIIYIO HHPPACTPYKTYPY, HO TAKKE CBSI3aHO C yrpo3oi H 6OMObI, HamOMUHAIONICH B3pBIB B
I'uanenbepre, BOMOPOAHBIN My3bIph OT sepHO# kaTacTpodsl Ha OctpoBe Tpex Muneitl. B nononnenune
OTMEUEHHOMY, TaK Ha3blBaeMble “TPSA3HBIA’ W “UUCTHIA BHUIBI BOIOPOAA MMEIOT 3HAUEHHUS C TOUYKU
3pEHHS BBIACHEHHUS €r0 BIMSHHS HA OKPY/KAKOILYIO CPEy”.

Poct ypoBHS muBepcu(HKaIINK HCTOYHUKOB SHEPTHUHU TOJIOKUTEIHHO BIUSAET HA SHEPTETHUECKYIO
0e301acHOCTh M yCTOWYMBOE pa3BUTHE. TeM BpeMeHeM HOBblE€ MCTOYHHKH JHEPTUH MOTYT HAHECTH
CYLIECTBEHHBIH yIiiepO skojoruu. Poisib rocygapcTsa 3aKirodyaercsl B 3alllUTe OKpY’Karolled cpeisl OT
BO3MOXXHOTO 3arpsA3HEHHS CO CTOPOHBI CEKTOpa B3HepreTuku. HakoHel, Bcerna O4eHb TPYJIHO
rapMOHHM3UPOBATh IOJUTHYECKHUE, COLMANbHBIE M JKOJOrMYeckue HHTepechl. HecMmoTps Ha TO, 4TO
9HEpPreTHKa CYHMTAeTCs €CTECTBEHHOH MOHOMOJHEH B 00JacTH KOMMYHAQJIBHBIX YCIYT, YaCTHBIE
MOHOIIOJIMM MOTYT HAaHECTH Bpel AKOHOMUYECKOH 0e30MacHOCTH IO PAAY NPUYMH M HOCJIEACTBUH s
pPANOBBIX TpaxJaH — norpebureneil. IIpuHIUI CcoLManIbHOM CIpPaBEIJIMBOCTH IpeNIojaraer, B
YaCTHOCTH, CHa0XEHHE OJEKTPOIHEPTUH TI0 KOHKYPEHTOCHOCOOHBIM, JOCTYMHBIM IIEHAM |
MPEJOCTABIICHHUE ONPEACICHHON KOMITCHCAIHH JIFOJIIM ¢ HU3KOW TIOKYTTAaTeIbHON CIIOCOOHOCTBIO.

Takum 00pa3om, sHepreTuueckas 0€30MacHOCTh SBISETCS CIHOCOOHOCTBIO TOCYJapCcTBa CAEATh
JOCTYIHBIM HEOOXOJMMO€ KOJIMYECTBO CHAOXKEHHsI PHEPIHMM U HACeJIEHHs M NPOMBIIUICHHOCTH II0
pa3syMHBIM, KOHKYPEHTOCHOCOOHBIM, JJIACTHYHBIM II€HaM, MPUYUHSS MEHBIINHA ymepd OKpysKarolei
cpeie OT pa3HBIX, NPEANOYTHTENBHO BO30OHOBIAEMBIX HCTOYHHKOB — KaK TPAJULIUOHHBIX, TaK H
IBTEPHATUBHBIX — MOCPEJICTBOM UCIIOJIb30BaHHS COOTBETCTBYIONICH HHPPACTPYKTYpBI, COBPEMEHHOU |
3¢ GEKTHBHOM TEXHOJIOTHH, YTO MPUBOJUT K OOJbIIeH KOHCepBAaLlMH, 1 0€30MacHOr0 XpaHeHUs HyKHOTO
KOJINYEeCTBAa HSHEPTUM B COOTBETCTBMM C MPUHIMIAMH COLMAIBHON CIIPaBEJIMBOCTH, COKpalas
3aBHCHMOCTh OKOHOMHKM OT BHEUIHMX HCTOYHHUKOB, Yepe3 TOJIUTUYECKYI0 OUIJIOMAaTHIO W
JUBepCU(UKAIIMI0 MMEIOLUIMXCS MCTOYHUKOB KOHTPOJIHMPYEMBIX TocyaapcTBoM. Hakonen, 3To Takke
CIIOCOOHOCTh COXpaHEHHUs HAAEXKHOCTH (YHKIHMOHMPOBAHUS BCEH DHEPreTUUECKOW CHCTEMBI H
JeMCTBUTEIbHO O0ECIeYeHUsI OXPaHbl MOCTABOK JHEPruM, (PU3MYECKHX W HMH(OPMALMOHHBIX WH(pa-
CTPYKTYP 3HEPI'HH OT Pa3IMYHbIX BHYTPEHHHUX U BHELIHUX yIPO3.

3 Koo)DUIMEHT 571aCTHIHOCTH IEHBI ONPESIAETCS KAK CHIKEHHE CIIPOCa B MPOLEHTaX HPH OJHOM
IIpOLIEHTE pocTa LieHbl. Hanpumep, korga uens! Ha Oensud B CHIA pactyt Ha 20%, cnpoc najgaer Ha
7.6%, npexanonaras, 4To KO3(pUIMEeHT dnmacTuaHocTu eHbl coctaBuT 0.38. Cm.: Wang Qingyi “Ten
issues regarding energy conservation in China,” China Energy, No.5, 2005; Energy Conservation
Training Program to United States by U.S. Department of Resource Conservation and Comprehensive
Utilization, the Former State Commission of Economics and Trade, “U.S. energy conservation policies
and administrative pattern and their implication for China,” Energy Conservation and Environmental
Protection, No. 9, 2003, p. 9; Shi Jianhua, “Fiscal policy measures by foreign countries to support energy
conservation and their applications,” International Taxation in China, No.10, 2004, p. 52; Wang Qingyi,
“Ten issues regarding energy conservation in China,” China Energy, No.5, 2005, p. 22.
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. Uwuwubpju

ELGMreEShy ULYSULANRE3UL UNULNYU UL MESULUL
Lfu1uLuuuLNirE3NRLL. SEUNRE3NRL B4 MrULLUShuU

22 FabpgEwnpl winfunubgnipmniap Jujugws Fup pwupp nkpulwd b wpunwphl nbnbuwlws b
puwnupwlwl gnpénbikphg Cunn  Ephphkpnid, wnwhnbkuwlwl wifinwbgnipmniap  hpdigus  F
Ehbpghuyny  wwwhnyywdnipypul o whnbuwlwlh Jwfwénippul  wunpdwish, nbpbhluluh
hlnupun/npnipinibbbph, wyplnpubpughl Fhkpghugh wnpnipbbpp, Fakpghuyh wpuwppnippul o
vyyundwl wpynibuEnnipaul, pswhu hwl hudwpnuphuyhl pniwbbpnid bunyng dhunnidbbph
b qupqugnilblph Jpw, npnbp wgnnid £o B Eunpukbakpghugh gakph b uyy qnpénbakph ypur

Unwugpuypti pwnbip. Fakpglunpl wijnwbgnipinil, nhnkuwlul b pugupwlul gonpénbbkp,
wlkunmulul punupuljwinipinb:

T. Manaseryan

STATE POLICY IN THE FIELD OF ENERGY SECURITY:
THEORY AND PRACTICE

The energy security of the country depends on a number of local and external economic and political
factors. In most countries, economic security is based on the degree of economic dependence on energy, the
technical possibilities of alternative energy sources, the efficiency of energy production and consumption, as well as
the trends and developments in global markets, affecting the prices of energy and other aspects. Therefore, the
essence of energy security of the country is based on the discovery of the nature of energy security components.

Keywords: energy security, economic and political factors, state policy.
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Armenia is the only country in the Caucasian region that has been operating nuclear power plants for over
30 years. There are qualified specialists at the Armenian Nuclear Power Plant (ANPP), Armenian Nuclear
Regulatory Authority, Nuclear and Radiation Safety Centre, and other institutes. A significant portion of the current
ANPP workforce is approaching retirement age and can not make considerable contribution to the development of
nuclear energy in Armenia. For the further development of nuclear energy Armenia needs to address emerging
issues and challenges in view of the decision. This paper presents a discussion of a study to define the programs for
development of the human resource infrastructure needed for the human resource education process for nuclear
energy area in Armenia.

Keywords: Armenian Nuclear Power Plant, develop nuclear energy in Armenia, human resource
infrastructure, human resource education process, National Polytechnic University of Armenia.

1. Background. A country embarking on a nuclear power program should make a realistic
assessment of its organizational, educational and industrial capabilities and determine the requirements
for developing the quality and quantity of manpower needed. There is no universally applicable
organizational framework that is equally applicable to every country and in each situation. The manpower
development program for each country has its own unique characteristics.

Unit 2 of the Armenian Nuclear Power Plant (ANPP) provides more than 35% of the electricity
produced in Armenia and reaches the end of its design lifetime in 2016. Now performs life time
extension activity of ANPP unit 2.

By the Governmental Decision Ne - 54-13 of December 10, 2015, was adopted“The energy
system of long-term development ways (up to 2036)” [1]. In the Program it was envisaged to put into
operation the new nuclear unit after the shutdown of Unit 2 of ANPP in 2026 to cover the loss of its
generating capacity.

Armenia is the only country in the Caucasian region that has been operating nuclear power plants
for over 30 years. Qualified specialists work at the ANPP, the Armenian Nuclear Regulatory Authority
(ANRA), the Nuclear and Radiation Safety Centre (ANRA’s technical support organization),
ARMATOM and other research institutes; however further development needs to address emerging issues
and challenges in view of the decision to develop nuclear energy in Armenia.
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Currently, two departments of the National Polytechnic University of Armenia (NPUA) and
Yerevan State University (YSU) give specialists in the field of nuclear energy. However, enhancement of
Integrated Education System for Nuclear Sector in Armenia is essential for Armenia.

2. Governmental Actions for Preparing Human Resources for the Nuclear Energy Area. An
important chapter of evaluates the engineering capacity necessary for the nuclear energy area is:
designing, licensing, constructing, mounting and operation. This chapter was prepared in the framework
of TAEA Technical Cooperation Project, the result of this Project was published as IAEA TECDOC [2].
This TECDOC included assessment of nuclear power specialists already present in Armenia, as well as
the manpower which should be prepared and trained in the Republic. It took into account that, while
Armenia has a workforce experienced in operation and regulation of the existing ANPP, a significant
portion of the current ANPP workforce is approaching retirement age and will not be available for the
new plant.

Armenia, taking into account the results and experience obtained internationally in the area of
nuclear energy to date, is performing a study to develop the human resource infrastructure needed for a
new nuclear power plant in the Republic of Armenia. To fulfill this development is also used the
assessment methodology of the IAEA International Project on Innovative Nuclear Reactors and Fuel
Cycle (INPRO).

A Concept on human resources management was developed and endorsed by the Government of
the Armenia on July 8, 2010 [3]. Implementation of Knowledge Management for all phases, including
design, construction and commissioning, operation and decommissioning both for the existing and future
NPP units are the main parts of the Concept.

In addition to fundamental scientific and technical education, nuclear workers typically require
several years of specialized training in safety, security and radiation protection, and in the design and
operation of the specific technology chosen for deployment. The specialized training, and even the
fundamental education to some extent, can be obtained from the vendors and suppliers of the nuclear
system and its systems and components. However, it is desirable for a nation to develop its own
educational and training capabilities to better assure the long-term availability of the crucial human
resource and to provide opportunities for its citizens. While the development of human resources
requires investment, this investment brings overall benefit to the economic development of the nation.

3. Preparing Human Resources for the Nuclear Energy Area. Human resource development
needs to vary widely, depending upon the national decision to fill the needs through indigenous
development or purchase the capabilities through a turnkey project. Even if a turnkey project is the
preferred approach, consideration of developing indigenous capabilities should be considered for the long
term. The development of such indigenous capabilities will require significant attention to education and
training.

In addition to fundamental scientific and technical education, nuclear workers typically require
several years of specialized training in safety, security and radiation protection, and in the design and
operation of the specific technology chosen for deployment. The specialized training, and even the
fundamental education to some extent, can be obtained from the vendors and suppliers of the nuclear
supply system and its systems and components. However, it is desirable for a nation to develop its own
educational and training capabilities to better assure the long-term availability of crucial human resources
and to provide opportunities for its citizens. While the development of human resources requires
investment, this investment brings overall benefit to the economic development of the nation.

The IAEA document “Milestones in the Development of a National Infrastructure for Nuclear
Power” [4] was used to assist in defining actions to further develop Armenia’s nuclear power programs.
Though many of considerations in this guide were intended for a country embarking on a nuclear
program, many of the basic elements are applicable to the challenge facing Armenia and were used in the
evaluation of Human Resource needs. Adjustments will be made during the project based on specific
situations or needs identified.

Based on this guide, Human Resource must be developed to support:

Phase I: Considerations before a decision to launch a nuclear power program is taken — Pre-project
activities (policy decisions)- Milestone to complete feasibility study

Phase II: Preparatory work for the construction of a nuclear power plant after a policy decision has been
taken- (project decision making)- evaluate bids and select vendor
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Phase III: Activities to implement a new nuclear power unit - (construction of selected NPP) - Milestone
to commission plant for operation.
The following generic approachesarebeing implemented:

e To analyze the current needs of the country in comparison with best international practice, with
respect to the activities, functions, competencies, and human resources in the nuclear power sector
and all possible stakeholders;

e To analyze requirements, identify the activities, functions, competencies, and human resources
needed to manage all the phases of lifecycle of new nuclear power units; and

e To outline possible pathways (scenarios) to meet human resource development needs in Armenia
for the purposes of preparation, processing and acceptance of the documents required for plant
licensing, site selection and preparation, plant construction, plant operation and maintenance, and
plant decommissioning.

4. Enhancement of education system for the nuclear energy area. In accordance with the
concept approved by the government, incentives will be established to increase student interest in nuclear-
related courses at National Polytechnic University of Armenia and Yerevan State University. In addition,
further curricula development is planned based on the following approach:

o Surveys of normative documents, standards and guidelines in the Russian Federation, the U.S.
and at the International Atomic Energy Agency to identify staff positions that should have a
university education and to identify related knowledge requirements that should be covered by
university curricula;

. Comparison of Armenian curricula with knowledge requirements and with curricula from U.S.
and central European countries; and
. Development of actions to upgrade Armenian curricula at National Polytechnic University of

Armeniaand Yerevan State University.

Improvement of nuclear education curricula in Armenia were developed based on surveys of
international documents and comparison of existing curricula in Armenia with similar curricula in the US,
the Russian Federation (RF), and Bulgaria. The RF and Bulgaria were included because of their shared
histories and similar approaches of institutions of higher education and because the reactor selected for
Armenia is a Russian design.

The curricula studied were for specialties “Nuclear Power Plants and Equipment” at NPUA and
“Nuclear Reactor Physics” at YSU.

In order to define the expected outcomes of a nuclear education, the study defined functions to be
performed at NPPs, nuclear support organizations, the nuclear regulator, and regulatory technical support
organizations that require a university-level education. The nuclear-related functions fall into eight
categories: nuclear safety, radiation safety, emergency preparedness, NPP operation, NPP maintenance
and repair engineering support. NPP training and nuclear oversight/inspections.

Based on the surveys of documents, a listing of knowledge requirements that should be addressed
within nuclear education curricula was developed. The knowledge requirements were defined in the
following areas: 1) Nuclear Physics, Reactor Physics, Reactor Engineering, Reactor Control;
2) Radiation, Radiation Protection, Dose Assessment; 3) Radioactive Waste Management, 4) Safety
Assessment; and 5) Emergency Preparedness and Response.

Armenia has committed to the Bologna Process and has adapted curricula that previously took
five or more years into curricula for four-year Bachelors’ and two-year Masters’ degrees. The Bachelors’
curricula span semesters 1 through 8, and the Masters’ curriculum involves four semesters, sometimes
identified as semesters 9 through 12. Armenian curricula are assigned credits under the European Credit
Transfer System (ECTS) based on 30 academic hours per credit. At NPUA, a typical semester involves
30 credits, with a total of 240 credits for a Bachelors’ degree and 91 credits for a Masters’ degree.
Completion of a Bachelors’ degree involves completion and defense of a detailed diploma project. A
Masters’ degree involves preparation and defense of a Masters’ thesis. The Armenian academic hour is 40
minutes of instruction, lab work, seminars, or self-work.

Armenia has no research or training reactor. NPUA uses simulators at NPUA and the ANPP
training center that represent full plant (including steam plant) response, but which are not necessarily
appropriate for demonstrating basic nuclear criticality and reactor kinetics principles as is possible with
training reactors.
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The existing curriculum for the Nuclear Power Plants and Equipment specialty at NPUA provided
a sound base in engineering fundamentals along with basic nuclear science and engineering. Additionally,
the program gave practical details on equipment and systems at NPPs and included courses that dealt with
plant operation, reactor operation, calibration (adjustment), etc. It was recommended that the NPUA
Bachelors’ curriculum be considered as preparing personnel to perform NPP staff functions at the entry
level such as: reactor operation, radiation protection radiation surveys and measurements, radioactive
waste management and transport, and system engineering.

5. Results. The NPUA has developed revised Bachelors’ curricula and changed the specialty
name to “Nuclear Power Plants and Installations”, including a Masters’ curriculum specific to the
specialty, based on the recommendations of the study. NPUA has received Ministry of Education and
Science licenses for Bachelors’ and Masters’ curricula in the new specialty. Development of instructional
materials and preparation of faculty to teach the revised curricula have begun.
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N.2. Uwpnijujwu, W.U. Funpqyui
<u3uusuuvnhu Ub2Nhyu3ht ELEMEESPLUUSP ALUSUYUNP UUUR
Lurerh NMUSPUUSUUL GNrocuieuse

Zugmunwinp nyjuupul nwupuwdwopowinid dhwl Ephhpi E npukny wjbjh pwli 30 wnwuph
swhwgnpSymd F wundughl HEqupwiwh juywi: Zuylululd anndughl BEjupulul juywbnd
(UEY), 22 hQuwpwywpnippubl wopbpbp  dhentfuyhl  Jupgqunpdwl  whknwlwh  [ndinknd,
Uhontfuyhlr b nunpughnl wijunwbgnipyul §Einnpnianid i wyy ugquulbpynipmibabpnid Gkphuynidu
wpfuwmunmd ko npuljuy dwubwgbnbbp: ZUEY-p whidbwlugdh qquyp dwup dnnkimd F pnowih
wnwphph b Gpuip sEo jupng nbbiuy JES GEpgpod Zuguunwinid dhont jughl Fakpglanpluyh hlunw-
qu qupquglul gnpéplpugnid: Zuywunwind dponithughl Fakpgbunplugh hEnwqu qupquguub
papugpnid wnwowgnn hupgkph b dwpunwhpubpbbph (niddwl hudwp wihpudbown [jpaklh npuljuy
quppkp: Unyl hnpywénid bepluyugyuws b Zuymumminid dponifuyhl Fabpgkunpluyh qupqugdul
pluypnid dwpnluyhl nkunipublbph Eipulupnigyudph hudwp Junpbph wunpuundwl gnpdplpugn:

Unwugpuypti pwnbp. Zuylulul winnduyhl Epnpulud juyub, dhonithughl Fakpglnplugh
qupqugnidp Zuywuunwinid, Juppuyhl pbumpubbph Ehpwlwunnigyudp, quppkph wunnpuuwndwl
gnpdphpug, Zuywunwih wqquyhl wynjhunkubhulul hwduyuwpwi:

B.3. MapyxsH, A.A. I'eBopksiH
INPOLECC IIOAT'OTOBKH KAJZIPOB UIsI OBJACTH
SAAEPHOU DQHEPTETUKU APMEHUHN

Apmenusa aensiemcs eOuncmeenHou cmpanoil 6 Kaskazckom pezuone, 2de bonee 30 nem sxcniyamupyemcs
amomuasn anekmpocmanyus (A9C). B nacmoswee epemsa keanugpuyuposanmvie cneyuanucmsl pabomaiom Ha
Apmsanckou amomnou snekmpocmanyuu (AA3C), 6 T'ocyoapcmeennom Komumeme no pecyiuposanuio s0epHou
bezonachocmu npu Ilpasumenvcmee PA, 6 Llenmpe no sdepHoii u paouayuouHot 6e30nachocmu u 6 Opyux
uncmumymax. Bospacm snauumenvhoii  uacmu pabomuuxos AAIC npubrusicaemcs Kk NeHCUOHHOMY, U OHU He
MO2Ym GHeCcmu 3HAYUMENbHbBII 6KAAO0 6 010 pa3eumus 10epHoll dIHepeemuxy Apmenuu. J{na pewienuss 603HUKAIOUUX
60NPOCO8 U Npobiem danvHeluezo pazeumusl A0epHOU FHEPLeIUKU 8 Apmenuu HeoOX00UMbl K8ATUPUYUPOSAHHbLE
Kaopul. B dannoti cmamve npedcmasien npoyecc no02omoeku Kadpos st UHGPACMPYKmypuvl THOOCKUX PeCypPCco8 ¢
yenvio pazeumus A0epHoOll dHepeemuKiy 8 Apmenuu.

Kniouesvie cnoea: Apmsanckas amomHas 2AeKMpudecKkas CMAHyus, pazeumue sS0epHOl SHEPLemuKu @
Apmenuu, ungpacmpykmypa 100cKux pecypcos, npoyecc noo2omosku kaopos, Hayuonanehwiii nonumexnuyeckui
YHUgepcumem Apmenuu.
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SHEPI'ETUKA

YPOBEHHG KYJIbTYPbI BE3OITACHOCTHU HA APMSTHCKOM A3C

Barpam I'acnmaposuu Ilerpocsn
I'enepanbHublii gupekTop 3A0 “ApMSIHCKHH HAYYHO-HCCIIET0BATEIbLCKHIT
HHCTUTYT MO YKCILUIYATAIINHA ATOMHBIX 3JIEKTPOCTAHIUI
(HUU “APMATOM”),
AOKTOP TeXHHYECKHX HAYK, pogeccop

Ilpusedenvt ocHogHbIe HANPaGLeHUs OesIMeIbHOCIU 051 OOCIUICEHUST KYAbMmypbl 0e30nacHocmu
Ha Apwmsnckou ADC. Ilpedcmasnenvt noaumuka u OCHOBHbIC YeAU, CEA3aHHble C IPheKmueHoil
axcnayamayueit AAIC.

Knwouesvie cnoea: xynomypa 0Oezonacmocmu, ynpasienue 60€30NACHOCbBIO, MOOeb OYeHKU,
NPOSPAMMA CAMOOYEHKU, OXPAHA mpyod, dphexmusnas SKCHayamayusl.

Kynprypa Ge3omacHOCTH Kak B IMMOBEICHYECKOM, TaK M B CTPYKTYPHOM acIieKTaX MMeeT OTHOIIEHIE
KaK K OpraHM3alusM, TaK W K OTAENbHBIM nunaMm. KymbTypa 0e30macHOCTH CBA3aHa C IO3WIHEH U
00pa3oM MpICHEH OTHENBHBIX JIMIl, a TaKXE CO CTHJIEM JICSATCIHHOCTH OPraHU3aIlil B OTHOIICHHUH
Oe3omacHocTH. XOTS BCE 3TH BOIPOCHI SBISIOTCA TPYJHO OCS3aEMBIMU, TEM HE MCHEEC OHH HMEIOT
OIIyTUMBIE TIPOSIBICHUS, KOTOPhIE MOTYT CIY>KHUTh B Ka4eCTBE MHIUKATOPOB KYJIBTYPHI 0€30MacHOCTH,
KOTOpPBIE, B CBOIO 0Ye€Pe/lb, MOKHO OIEHHUTH, Pa3pab0oTaB CIIOCOOBI X OIICHKH.
Apwmsanckas ADC, SBISSCH OpraHu3alfei, cTpeMsieics K JOCTHKCHHIO BBICOKOTO YPOBHS
KyJBTYpbl 0€30MacHOCTH, HCIIONB3YET MPOTpaMMbl CaMOOIICHKH B IENAX TOACPKAHWUS W Pa3BUTHUS
CBOETO TIOTEHIMaJla YTpaBICHHS Oe30macHOCThIO. lIporiecchl caMOOIEHKH TO3BOJSIOT ONPEAEIsATh
MoKa3aTeld CBOEH MAeATElNbHOCTH B 00jacTh 0e30MacHOCTH Ha OCHOBE BHYTPEHHETO CPAaBHEHUS C
OCHOBHBIMHU MPOU3BOACTBEHHBIMH MOKA3aTEISIMU U BHEUIHETO CPaBHEHUS C MPUHATON MEXIyHAPOIHOM
MIPaKTUKOM.
PykoBoactBo AADC mnpu3HaeT, YTO IOBBIIMICHHAS KyJbTypa 0e30macHOCTH M 3(PQeKTHUBHAS
CUCTEMa YIIPaBIEHUS OE30MACHOCTBHIO SIBJISTIOTCS 3aJIOTOM O€30IMMACHOW NEATSIILHOCTUA CTaHIUM, a JJIs
OIIEHKH WX YPOBHS ¥ KOHCTPYKTUBHOCTH HEOOXOIUMO:
® yCCIleZI0BaTh IOHUMaHKue Pa0OTHUKAMH BOTIPOCOB o0ecTieueHus 0€30MacCHOCTH U OXPaHBI TpyJa
Y UX OTHOIIICHUE K HUM;

® OIICHUTH (PU3UUECKOE COCTOSIHUE 000PYIOBaHHMS, TOMEIICHUIH U TEXHUYECKUX CPEJCTB, a TAKXKe
CTENEHB MOICP>KAHUS YUCTOTHI U MOPSAKA;

® OIICHUTH MPUHIIMITEI U MTOIXOIbI YIIPABJICHUS M OpraHu3aluu pador;

® OIICHUTH MPUHIIMITEI ONIPE/ICIICHUS TIOPsIIKA U TPSOOBAaHUH K YIIPABJICHUIO TPOIIECCaMHU.
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[TomHOMacmTabHAass CaMOOIICHKAa YPOBHS KYJIBTYPHl 0O€30ITacCHOCTH 1 3hHEeKTUBHOCTH
CYIIECTBYIOMIEH CHUCTEMBI ympaBlieHHs O0e30macHOCThI0 mpoBoauiack Ha AADC B mepuon ¢ 2008 1o

2012 rr.

CamMoolieHKa TIpOBeJeHa B COOTBETCTBUM C PykoBoactBoM “CaMoolieHKa YpOBHSI KYJNBTYPHI
Oe3omacHoCcTH ¥ 3()(HEKTUBHOCTH CUCTEMBI YITpaBlieHUs Oe30macHOCThIO” [1].

ITo pesynmpratam camooueHKH pykoBoacTBY AADC mepedaHbl PEeKOMEHIALWHU MO YCTPAaHEHHUIO
BBISBJIICHHBIX CIIA0BIX CTOPOH CUCTEMEBI YIIPaBIeHHs 0€30TIACHOCTRIO U KYJIBTYPhl 0€30ITaCHOCTH.

CamoorieHKka KyJIbTyphl O€30MAaCHOCTH M CHUCTEMBI ympaBieHus Oe3omacHocThio AADC Obuta
MPOBEZICHa B paMKax MPOEKTa MO TOBBIEHUI0 KyJIbTyphl O6e3omacHoctd AADC mporpammsl NSP DTI

UK.

B pamkax »TOrO IIpoeKkTa OBLIH BHIIOIHEHBI CIEAYIONINE MEPOIPHATHS:

OTICHKA TEKYIIETO YPOBHS KyJIbTYypsI Oe3omacHocTH AADC;

0030p MEXIyHapOAHOM IOJOXXKUTEIbHON MNPAaKTUKM U OTOOpP MHAMKATOPOB AJSl OLICHKU
JeSITeNTbHOCTH;

pa3paboTka MOJENH OLEHKH U IPOrPaMMBbI TPOBEICHHS CAMOOIICHKH;

npoBefeHne oOydeHus ams npeacrauteneit AADC;

MIPOBEICHNE MIJIOTHOM CaMOOIIEHKH U MO/IBE/IEHHE €€ UTOTOB;

IPOBEJICHUE KOMIUIEKCHON CAMOOLICHKH.

Llenpio mpoBeAEHUS! MOTHONW CaMOOLIEHKH YPOBHS KYJNbTYpbl 0€30mMacHOCTH M 3 (HEKTHBHOCTH
CHCTEMBI YIIPaBJIECHUs 0€30M1aCHOCTHIO SBIISIIOCH:

OIIEHKAa CYIIECTBYIOMIETO YPOBHSA KYJBTYpHl 0e30macHOCTH H 3(PPEKTHBHOCTH CHCTEMBI
yrpasieHus 0e30macHocThio Ha AADC Ha MOMEHT IIPOBEICHUS CAMOOIICHKH;

IIPOBE/ICHUE CPABHUTEJIBLHOTO aHAIN3a [TOJIYYEHHBIX PE3YJITATOB € MPUHATON MEXITyHAPOIHOU
MIPaKTUKOM;

BBIPa0OTKA KOPPEKTUPYIOIIMX MEPOTIPUSITHIA,

peanuzanus KOPPEKTUPYIOIIMX MEPOIPHATHH C IENBI0 JAIBHEHIIEr0 MOBBIINICHUS YPOBHS
KyJBTYpbI 0€30IaCHOCTH U 3PPEKTUBHOCTH CHCTEMBI YIIPaBICHUs O€30MACHOCTHIO.

Ha moarorosutensHOM 3Tame ObL10 paspadoraHo PykoBoacTtBo “CaMOOIEHKA YPOBHS KYJIBTYPhI
Oe3omacHOCTH ¥ 3()(HEKTHBHOCTH CUCTEMBI YIIPaBIIEHUS 0€30aCHOCTHIO”, B KOTOPOM:

OTpe/ieNIeHbl OCHOBHBIE MOAXO0/IbI U MPUHIUIBI IPOBEACHUS CAMOOLIEHKH;
YCTAHOBJIEHBI METO/IbI TPOBEAECHNS CAMOOLICHKU:

— o0cnenoBanue aTMocgepsl 0€30NacCHOCTH Ha MPEeANpPUATHH (AHOHUMHBIN OTIpocC);

— TpoBeAeHUE 00XOIO0B;

— HaOJII0JeHreE 32 BBIMOJIHEHHEM paboT (IPaKTHKOH JIeSTeIbHOCTH);

— paccMOTpeHHe TOKYMEHTAIlHH;

— TpOBEJCHHE UHANBHUIYAIbHBIX HHTEPBbIO;
JaHO KPaTKOE OMHCAHWE MOJETH OLCHKH YPOBHS KyJIBTYPHl 0€30MacHOCTH U 3PPEKTUBHOCTH
cucreMbl ynpaeieHuss Oe3omacHOcTEI0 (SCAMPA), OCHOBOW KOTOpPOW SBISETCS CXeMa
3JIEMEHTOB W TIOJPJIIEMEHTOB CHUCTEMBI ympaBiieHHs Oe3omacHocThio (INSAG-13), xoropas
ObL1a OTIONTHEHa aTprOyTaMy U HHIUKAaTOPaMH, COOTBETCTBYIOLIMMHU KaXKIOMY 3JIEMEHTY C €T0
MojRJIEeMeHTaMH [2].

Jlanee ObUTH TakKe TIPOBEICHEI:

OTIpe/ieTIeHHe COCTaBa TPYIII IO CAMOOIICHKE;
ornpenenerne o0bemMa CaMOOIIEHKH;
o0ydeHue Tpymnmsl 0 TPOBEACHUIO0 CAMOOIICHKH;
pa3paboTKa ONpPOCHBIX JIMICTOB JJISl IPOBEIEHUS HHTEPBBIO C TPEMS KaTErOpHsMH PabOTHHUKOB
(BBICIIEE 3BEHO, cpelHee 3BEHO M pabOTHHMKM) W3 uucna nepcoHana AADC U MOAPSIHBIX
OpraHu3alui;
pa3paboTKa YeK-THCTOB i 00XO0JI0B TEPPUTOPHH U HAOIIOACHUS 3a paboTaMu;
MOJTrOTOBKA U THPAKUPOBAHNUE HEOOXOAMMOTO KOJIMYECTBA OMPOCHBIX JHCTOB IS IPOBEACHUS
AHOHUMHOTO aHKETUPOBAHUS C IENBI0 00CIeToBaHus aTMOC(ephl 0€301MacHOCTH;
pa3paboTKa | MpeACTaBICHHE BhICIIeMy pyKoBoacTBY AADC mepeuneit:

— pabort, momnexxamux HabmromeHuto (B mepuo u nocie I111P);

—  MapHIpyToB 00XO/IOB;
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— JIOJDKHOCTEH, ¢ KOTOPBIMUA HEOOXOIMMO MPOBECTH MHTEPBBIO U3 yucia rnepcoHana AADC u
MOJIPSITHBIX OpPTaHU3aINH.

B xone camoolieHKH ObUTH IPOBEACHBI:

e 147 uHTEpBHIO;

e po3maHo 1582 ompoCHBIX JUCTa AHOHUMHOTO aHKETUPOBAHYS;

o 34 naOnroneHus 3a paboTamu;

e 00xompl Teppuropuu Mo dYerbipeM MapupyTam: M3, 3CP, teppuropus miomanku AADC,

TeppuTOopHs 3a miomankoit AADC.

[lapamrenpHO TPOBOAMIIOCH PACCMOTPEHHE [OKYMEHTOB M 3allCed C MEeIbi0 TOMYYeHHS
JIOTIOJTHUTENIbHON WHGpOpMAIMKM A OIEHKH OTHENbHBIX HHIWKATOPOB JIESITEIbHOCTH W TPOBEPKU
MHQOPMAINH, TTIOJTyYEHHOH B Pe3yJIbTaTe pa3InyHbIX METOIOB OLICHKH.

[IpoBeneHHass caMOOlLieHKa I[IOKa3ala, YTO WHULMATUBa BeIclIiero pykoBoactBa AADC o
MPOBEICHUN CaMOOIEHKM KyJNbTypbl 0Oe30macHOCTH ¥ J(PQPEKTHBHOCTH CHCTEMBI YIIpaBIICHUS
0e3onacHOCThIO OblIa aKTUBHO Moaep:kaHa nepconaioM AADC. CBUAETENBCTBOM TOMY SBIISIETCS:

® CO3HATEIbHOE OTHOLICHHWE PA0OTHUKOB K MPOBOAMMBIM HAOIIONEHHUAM 33 padoTaMH U 00X01aM

TEPPUTOPHH,

® BBICOKHH NpoteHT (83,5%) IuIl, CorTacuBIINXCS Ha MPOBEJEHIE C HUIMH HHTEPBEIO;

e BbICOKU mpoueHT (85,9%) muu, NPUHABIINX Y4acTHe B aHOHUMHOM OIPOCE.

HeobxomuMo oTMETHUTH TOT (DaKT, YTO TPU TPOBEACHUH CAaMOOIICHKH IepcoHaioM AADC m
MOJIPSIIHBIX OpraHu3aliii ObUIO BBICKA3aHO MHOTO TIOJIE3HBIX IIPENJIOKEHHWH, HaIllpaBlIEHHBIX Ha
JanbHellIee MOBBIIIEHHE YPOBHSA KyJIbTYpbl 0Oe30macHOCTH M 3(PQEKTUBHOCTH CHUCTEMBl YIpPaBICHUS
0e30MMacHOCThI0, KOTOpBIE OBUIM COOpaHbI, CHCTEMATH3WPOBAHBI, IMPOAHAIM3UPOBAHBI TPYIIION 110
MIPOBEICHUIO CAMOOIICHKH U 3aTE€M YUTEHHI IPH pa3paboTKe KOPPEKTUPYIOMNX MEPONPUATHH.

IIpoBenenHas camoolleHKa IoKasaia, 4To pykoBoAcTBoM AADC ompeneneHsl M yCTaHOBIEHBI
MOJTUTHKA W OCHOBHEIE IEJIM, HAIIpaBJICHHbIe Ha Oe3omnacHyro U dddekTuBHyI0 3kciuryaranuio AADC.
Omna otpakeHa B “Jlexiapanun o MOJMTHKE pykoBojacTBa AADC B o0macTn 6e30macHOCTH M KavecTna”,
NOATBEPKAAIONICH CTPEMIIGHHE PYKOBOJCTBA K OOECIEYeHHIO TpeOyeMoro ypoBHS O€30MacHOCTH H
Ka4yecTBa, a TaKXe K IMOCTOSTHHOMY IIOBBIIICHUIO IOCTUTHYTOTo ypoBHS. OmHako misi oOecrieueHus
MOJTHOTO TIOHUMAHMS TIEPCOHAJIOM J3TOW TOJUTHKH HEOOXOAWMO BBIIOJHATH COOTBETCTBYIOIINE
MEPONPHUATHS IO JOBEICHUIO €€ 10 BCEro MepcoHaia.
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4.Q. MEwnpnujut

uuLdsuivanhfe-3utL UNhLSNRLU3P UULUMHULE <U3UULLUL
usSnuu3hu ELEUSMrULUSULNRY

PEpjws kb gnpémbkmppul  hpdtwlwl  mppmupymbbkpp’ Zuglwliul  UFGmd  whymubgnipual
Inpinmpuyhli hwubbm hadwp, Gkpluymgus kb hpdbwlwl dyunwlakpp b pugupulwinipnibp ' Juygws
ZUEYp wpym buwfbn puhwgnpSuwl hin:

Unwtgpuyhti pwnbp. wiynwbqnipyul jnyunmpu, wijnwbgnippul Junugdupnid, quhundwé dnpky,
Jpiphuqiuhundul dpughp, woluunnuiph winjunwbgnipinil, wppyntbunbun puhwgnpénid

V.G. Petrosyan

THE LEVEL OF SAFETY CULTURE AT ARMENIAN NUCLEAR
POWER PLANT

The main areas of activities to achieve safety culture at the ANPP are presented. The main
objectives and policy related to the effective operation of the ANPP are shown.

Keywords: safety culture, safety management, assessment model, self-assessment program, work
safety, efficient operation.
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Opportunities of biomass utilization for energy production in Armenia are evaluated, as well as existing
bottlenecks are defined. It is shown that Armenia has biomass resources that can already compete with conventional
resources in the generation of electricity. Taking into account present energy and ecology situation, Armenia has to
start wide introduction of bioenergy technologies and the use of all kinds of biofuels as soon as possible.

Keywords: biomass, energy, straw, forest wood, potential, barriers.

Introduction.The reduction of natural gas consumption, the development of energy conservation
and solving urgent environmental problems are the main challenging problems which Armeniais facing
now. Energy security of the country depends strongly on diversification of the used energy carriers.
Besides solving energy problems, application of biomass can contribute to mitigation of urgent
environmental issues[1].

Taking into account present energy and ecology situation, Armenia has to start wide introduction of
bioenergy technologies and the use of all kinds of biofuels as soon as possible. It should be done paying
serious attention to sustainability and biodiversity issues.

In order to ensure the utilization of biomass potential in Armenia as an additional source of energy,
we should know the exact amount of available biomass supply if the country considers policy elaboration
and support for the sector development to be a priority. At present a group of researchers from EAA is
providing wide investigations within the framework of Biomass Heating Solutions for Rurd
Development — BioRuralHeating Project, funded by the European Union, to provide a focus for a
strategic coordinated approach and develop biomass for energy production in Armenia.

Assessment of the available biomass potential for energy production in Armenia.Biomass
materials provide feedstock for a variety of bioenergy and products. The majority of biomass for
bioenergy comes from three sources: forests, agriculture, and waste.

The project team considered a list of some potential feedstock crops from which two biomass
(straw and forest wood) were chosen for possible energy production in the near to midterm and Jerusalem
artichoke (topinambur) residues were chosen in the mid to longer term. Moreover, in the latter case, we
estimated possihilities and perspectives of its cultivation for additional biomass.

Cereal straw is a key by-product from plant production. Straw is considered a particularly
sustainable feedstock because straw is aresidue that is available without additional land use. Furthermore,
it is comparably cheap because it is a by-product of grain production often currently left on the field.

Assumptions for the forecast of potential use of straw for energy purposes are as follows:

o theratio of straw weight to grain weight of 1:1;

o calorific value of pelletized wheat straw (moisture content 20...40%) — 14.4 MJ/kg or 4 kWh/kg.
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Heat straw waste is the Republic of Armenia's renewable energy source with the biggest short- to
medium-term potential. The country produces around 0.55 million tons of whesat grain per year, resulting
in an equal amount of wheat straw (straw waste — 27.000 tons). This mostly unused biomass represents an
available, substantial and reliable source of renewable energy.

Table shows the estimated amount of straw domestic supply by regionsin Armenia.

Estimated amount of straw (waste) domestic supply by regions

Table

N Region (Marz) | Estimated amount, tons Primary energy production, kW
1 Y erevan 400 1600000

2 Aragatsotn 73400 293600000
3 Ararat 23200 92800000
4 Armavir 22000 88000000

5 Gegharkunik 125200 500800000
6 Lori 32800 131200000
7 Kotayk 28000 112000000
8 Shirak 130600 522400000
9 Syunik 67800 271200000
10 Vayots Dzor 6200 24800000
11 Tavush 35400 141600000

Total 545,000 2,180,000,000

The availability of straw biomass is the basis of the renewable energy source underlying the
generation of thermal energy for public buildings. The average energy requirement for public buildingsin
rural villages is in the 150...500 kWh range, requiring an average of 135...450 tons of straw fuel
annually, a quantity readily available from surrounding fields.

Jerusalem artichoke is characterized by large potential of yield, comprehensive possibilities of its
biomass use, small environmental requirements and small work input connected with its cultivation. All
these conditions cause that Jerusalem artichoke has chances to become a plant of the future because it
gives possibilities of not only plant production and industry development but also preservation of the
environment. Jerusalem artichoke cultivation alows harvesting both above-ground and underground
parts, which enables to use 100% of this plant. Above-ground parts of the sun root, after crumbling, can
be directly burned. There is also a possibility to use fermentation of this plant’s tubers in order to obtain
bioethanol or use above-ground and underground parts for processing into biogas [2]. Jerusalem artichoke
has high potential of yielding. Provided there are right conditions for cultivation, high yields can be
obtained. Use of suitable agro-techniques and selection of varieties can positively influence the chemical
components of tubers as well as the obtained yield.

Jerusalem artichoke is not currently used in commercial quantities or applications in Armenia
today. The fact that the plant is growing wildly in many regions of Armenia suggests that it is well
adapted to the local conditions.

A study of available land for Jerusalem artichoke growing in Syuniki Marz shows there is the
capability to produce 300,000 metric tons per year. However, there are risks associated with introducing a
new crop to an area. Large-scale field trials have not yet been conducted therefore commercial production
yields are not assured. Further research is also necessary to identify the best techniques for commercial
production, cultivation, and harvesting.

Forest wood is considered a sustainable feedstock, at least if the wood comes from sustainable
forestry practices and is not withdrawn from more sustainable uses. Forests in many cases fulfill more
ecosystem services compared to other types of land use. But little margins for increase in wood supply in
Armenia are expected. Creating a new market for wood could lead to a drain from traditional uses (direct
use for energy, direct material use).

Estimates from technical experts and “ArmForest” SNCO (Hayantar), suggest that fallen wood
could be as much as 15...20 m’/ha of forest cover. Thus, fallen wood could be potentially as high as
4.000.000 n’, although, again, not more than two thirds of this may be accessible. Assumptions for the
forecast of potential use of wood pellets for energy purposes are 11 M.J/m or 3,100k Wh/m’.

64




Policies, laws and regulations on biomass utilization in Armenia.The energy sector is vital for
the country economic development. The Armenian Government committed itself to reform the energy
sector through enhancing the energy security, diversifying the energy sources and attracting investments
to this area. By 2020, the authorities opt to increase the share of renewable energy up to 21% and 26% by
2025 of the total country energy consumption (excluding output from the large hydroelectric plants) — an
objective stated in the “Energy Security Concept” of the Republic of Armenia. The country has got a
pretty high potential for the production of renewable energy, which is so far unexploited.

Official documents, such as the National Security Strategy, as well as several government
representatives interviewed for this study, emphasize energy dependence as a major security threat. To
address this, the Armenian state aims to achieve energy independence by diversifying energy supplies,
creating new sources of energy (including nuclear) and developing a sustainable and reliable export-
oriented energy system. Strategic documents, such as Energy Security Concept of the Republic of
Armenia, identify the availability of supply as a prime concern [3]. The main policy priorities include
increasing internal energy supply, including from renewable resources and nuclear power; building
modern energy installations; the diversification of energy supplies and regional integration of energy
systems; energy efficiency; and improving the security and reliability of electric energy systems.

Strong side of the Strategy and Concept is the fact that its objective is to reduce Armenia's
dependence on natural gas and increase energy conservation. Weak point of the documentsis that it lays
specia stress on the development of nuclear energy and increase of coal consumption on power plants.
Regarding bioenergy, the Strategy envisages quite dynamic rise in biomass energy.

"Energy Law of the Republic of Armenia’ was adopted by the Armenian Parliament in April 2001,
to regulate interrelations between legal entities involved in the energy sector, electricity, heating and
natural gas consumers pursuant to the law and the state bodies. Currently, the Law guarantees the market
for electricity produced by all small hydropower plants (HPPs, total capacity up to 10 MW per plant) in
Armenia. According to this Law (Article 59, Clause 1.c), "All electricity (capacity) generated at small
hydro power plants, as well as from renewable sources of energy within the next 15 years shall be
purchased pursuant to the Market Rules’.

In 2011, the Renewable Energy Roadmap for Armenia was developed with the help of foreign
experts and focused mainly on the development of small HPPs and in 2014 Scaling up Renewable Energy
Program Investment plan for Armenia became available to the public. However, biomass usage for
energy generation was not considered in these documents, except biogas and bioethanol.

The Public Services Regulatory Commission of the Republic of Armenia supports renewable
energy investments through feed-in (“green”) tariffs. Government of Armenia approved electricity tariff
for power generated from biomass (40.542 AMD kW/h, VAT excluded) in 2014. The law on the “green”
tariff provides real support for power production from biomass, but it does not cover al the relevant
issues for the use of all types of biofuels (solid, liquid and gaseous).

Issues on biomass utilization in Armenia.Bioenergy development in Armeniais confronted with
different bottlenecks which need to be solved.

Gaps in the quality control and certification. The advanced biofuels are high technology fuels and
high requirements are set for these biofuels by means of standardization in order to assure sustainable use
and efficient operation of the equipment for their production and use. The quality assurance of these fuels
requires adherence to strict technical, quality, safety and environmenta standards over the whole value
chain from harvesting of raw material to final combustion in the end user equipment. Fuel standards are
needed to maintain quality within clearly defined specifications.

The only public ingtitution in the Republic of Armenia that can evauate the characteristics of
biomass fuel is the National Institute of Metrology-National Body of Metrology. This institution can
analyse and evaluate biomass fuel on three aspects: i) humidity; ii) ash left after burning; iii) Caloric
power. It is important to highlight that the evaluation given by the National Institute of Metrology,
Department of fuel certification does not represent an official certification of the biomass fuel quality.
Thus the results of the analysis of this institution can be considered as an informative document rather
than a proof of quality.

Armenia does not have any national standards on solid biofuels. International (1SO) and European
standards as well as old Soviet and Russian GOST's are acceptabl e for the time being. In order to promote
domestic uses of these fuels as well as access to international markets, introduction of a set of appropriate
standardsis of paramount importance. Thisin turn requires introduction of certification system as well.
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Absence of the working projects. Previously, severa projects in renewable energy field have been
implemented in Armenia, and the most prominent has been the Renewable Energy Project (REP), bearing
TF-053910 index of Global Environmental Institution and World Bank, started in 2007. It has been
implemented by Armenia Renewable Resources and Energy Efficiency Fund. The successful
implementation of REP credit component has set a good example for the start of several similar projects
in Armenia: Armenian-German Fund, ArmCEEF European Project, IFC Project, UNDP-GEF projects
and etc. These projects have demonstrated that there is much potential for developing municipal and
community-based RE projects. However, different aspects of practical use of biomass for domestic
heating have not been studied in al these projects.

Technological barriers. Biomass market for bioenergy in Armenia does not exist, production
contracting is not available. Information about crop varieties and cultivars, crop suitability, agronomic
practices and associated technologies, and opportunities for value-added pre-processing is either
unknown, or not yet widely distributed. Logistical planning is necessary for overcoming challenges of
storage, handling and transportation.

As a matter of fact, for the time being, it is not possible to procure locally bioenergy equipment
(biomass pelleting/briquetting machines, gasifiers) imported from abroad, so it can be procured on a
contractual basis directly from manufacturers. These devices are imported from Turkey, Germany, Italy,
China, Russia, Ukraine.

For efficient using the biomass for the production of thermal energy, it is necessary to replace the
classical stoves and boilers in the households from the rural area (which have low efficiency below 20-
60%) with systems using biomass-fired boilers that have a higher efficiency, approximately 80%.

Local mechanical engineering enterprises could form the basis for domestic manufacturing of
pelleting/briquetting machines and biomass-fired boilers. At least two factories have been identified that
have the required technical capacity and skilled personnel to manufacture pelleting machines and boilers:
Argishty Mechanical Enterprise (Balahovit, Kotayk region) and Interstanok Co. (Y erevan).

At present Barva Innovation Center (Talin, Aragatsotn region) is the only manufacturer of systems
for producing syngas from biomass feedstock (gasifiers) in Armenia [4]. The Center's specialists
devel oped a patented technology for syngas production from pellets which is commercially proven [5].

Information and communication problems are:

¢ poor awareness of potential consumers of biomass as fuel and bioenergy technologies;

e poor understanding of sustainability issues surrounding the production and use of biomass

including biofuels.

Conclusions.At present, waste biomass based energy production in the Republic of Armeniais a
practice in its incipient phase. The low level of awareness of local population about the heating potential
of biomass fuel creates no incentives for producers. Bioenergy development in Armenia is confronted
with different bottlenecks which need to be solved.

These investigations are carried out in the framework of the Biomass Heating Solutions for Rural
Development — BioRuralHeating Project, funded by the European Union under grant agreement no ENP
1/2015/364-029.
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U.<. Jwpnwujwu

<U3UUSULNKU UELUURULSYUTDP 4P rUNU UL <BRULLUNLENE B4
LY rLGre Evsrehu USuLuLnk cHVUR

Qinuhunnyky ki Zuywunwinid §hhuwquibqyush fhpumlul hinupun/npnipiniabkpp Fakpghuw
unwbuynt hundwp b dwnbwioyly Bo wnlu pbghpbbpp: Snyg Fowupydky, np Zuywuunwip hwpniuwn F
JEhuwqubgyudh wwowphkpny, npnbp [wpnn kb dpgulgly Fakpghuyp wyjwinulub wppnipakph
hlbw: Zwoyh wphlng hwbpugybunippul Fobpgbunplulwl o phugwhyuiulul  ppudhdulp,
wihpudbow b wbhwuyun ujuly hudugunwupnul nbibninghwbbph Gkpgpnidp b §hbuauinbihph

ponp nkuwakph fhpwnnidp:
Unwtgpuyhti punbp. jEivuqubgyws, Fabpghw, Synwu, thuyunwlynie, jubnhpbbp:

A.A. Bappansin

NNEPCIIEKTHUBbBI U ITPOBJIEMbI UCITIOJIB3OBAHUA BUOMACCHI IJIsA
MNOJYYEHUSA DJHEPI'UN B APMEHUU

Oyenenvl 803MONCHOCIU UCNONIb308AHUS OUOMACCHL OJI1 NOJAYYeHUus dHepeuu 6 Apmenuu u onpedeienvi
cywecmeyrowue npooaemvl. Illokazano, wmo 6 Apmenuu ecmb pecypcvl OUOMACCHL, KOMOpbie Yice MO2ym
KOHKYpUposams ¢ mMpaouyuoHHbIMU pecypcamu 6 npouzsoocmee snekmposuepeuu. C  yuemom HbulHeuwiHell
9Hepeemu4eckoUu U 3KOA0SUYeCKOU cumyayuu ApmeHus OO0MICHA HeMeONeHHO HAYamv WUPOKoe 6HeOpeHue
OUOdHEpeemMuUeCKUX MeXHOI02Ull U UCNONIb308AHUE 8CeX 8UO08 DUOTNONIUBA.

Knroueewie cnosa: buomacca, snepeus, coioma, opegecund, npooiemsi.
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3A0 “MEXIAYHAPOIHASA DOHEPTETUYECKASA KOPIIOPALIUA” U
WHKXEHEPHASI AKAJIEMUSI APMEHHWU: ITPOJOJKEHUE ITPOJYKTUBHOM
KOOIIEPAIIUU

-

-

2

Apcen PasmukoBuu I'puropsin
Kananaat TeXHM4eCcKHX HayK, 1eHCTBUTeJbHBIH YwieH UH:KeHepHOIl akaieMu ApMeHUH,
JeliCTBUTEeJbHBIN YieH MekayHapoaHOil HH:KeHEePHOIl akageMuM, 3aciiy:keHHblid s3HepreTuxk CHI,
reHepaabHbIii gupexkTop 3A0 “MexayHapoanas JHepreruueckas Kopmopamus™

Bynyun xomnekTuBHBIM wWieHOM WmkeHepHoW akamemmn Apmennn, 3A0 “MexmayHapomHas
sHepreTnyeckas kopropamus® (MOK) HamerneHa Ha pemieHue psga HAyYHO-TEXHUYECKUX 3a7ad |
UCIIOJIb30BAHME PE3YJIbTATOB HAYYHOW IEATENbHOCTH B THUAPOIHEPTEeTHYECKOH oTpacnu PecmyOmuku
Apmenns. HammMu cOBMECTHBIMU YCHIIMSMHU MPOBEICH KOMILIEKC MCCIIEI0BATENECKUX paboT, KOTOPHIS
UMEIOT Cephe3HOe MPHUKIATHOE 3HAYCHIE U MTPUMEHSIOTCS B MTPOIECCE COBEPIICHCTBOBAHUS TEXHUIECKOM
U DKOHOMMUYECKOM TMOJUTHKM KOMIIAHMM. MBI yBEepeHB, UYTO B3aMMOJCHCTBHE MEXIYy HaIlUMU
CTPYKTypaMH ¥ Jajbllie OyJeT MpPOJOJDKEHO HAa OCHOBE COBMECTHBIX MHTEPECOB M €IMHOTO BHICHUS
Pa3BUTHS HHXKEHEPHOU oTpaciu PecrryOmuku ApMeHUSI.

3A0 “MexnayHaponHas 3HepreTHUeckas Kopropaius~ ObUIO 3aperucTpupoBaHo B PecmyOmuke
Apmenns 8 mas 2003 rona u crano nepsoii renepupyromei komnanueid MHTEP PAO EDC. 17 urons
2003 roma Ob6mecTBy ObLT TIepenan uMytecTBeHHbIH koMiuieke 3A0 “Cesan-Pazmanckuit kackan”’, a 24
maprta 2011 roga OAO “Pycl'mapo” B COOTBETCTBHMHU CO CTpaTerueil 1mo mpuoOpeTeHUI0 U Pa3BUTHIO
THIPOTEHEPUPYIOLINX aKTUBOB 3a pyOexoM nprodpeno akiuu 3A0 “MIOK”.

3A0 “M3BK” saBnsercd OAHMM W3 OCHOBHBIX IPOU3BOJIUTENEH 3JIEKTPOIHEPTUU B ApPMEHHUHU.
NmymectBenubid koMimieke 3A0 “MexmyHaponaHas SHEpPreTHYeckas KOpHoparus’ BKITIOYaeT CEMb
ruapoaniekTpocTanmii CeBaH-Pa3gaHckoro kackaja, pacloloXEHHBIX Ha peke Pasman B PecmyOmuke
Apmenns. CTaHIIMU UCTIONB3YIOT €CTECTBEHHBIN CTOK peku Pas3maH, a Takke MppUTAIlMOHHBIE TOITYCKH
Bo/bI U3 o3epa CeaH. Bee ruapoanexrpocrannnn Kackamga HaxoasTcs B pabOTOCIIOCOOHOM COCTOSIHUH.
YcTaHOBIEHHas MOIIHOCTh paBHa 561 MBm, a mpou3BOACTBEHHO—TEXHOMOTHYeCKHii moTeHnmuan — 500
man kBmu, uro cocraBuser okono 10%  BHyTpenHero morpeOnenusi PecryOmumku Apmenus. Ha
ruaposnekTpoctanimy OOmiecTBa Bo3mararoTesl PyHKIMK CYTOYHOTO PETyINPOBaHUS SHEPTOCHCTEMBI U
aBapuifHOTO pe3epBa. lcmomp3oBanme Box u3 o3zepa CeBaH m peku Pasman (kpoMe NpOWM3BOJICTBA
3JEKTPO3HEPTUU) MO3BOJAET OpocUTh 10 70% CenbCKOXO3SHCTBEHHBIX 3eMellb ApPMEHHH, a TaKkke
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o0ecneunThs MPOMBINIIEHHOE BOJOCHA0KEeHHE Topo1oB. VppurainoHHbIE U SHEPTETHYECKUE MTOTYCKH U3
o3epa CeBaH €XErofHO Jal0T BO3MOXKHOCTh TapaHTHPOBAHHOW MppHUTalluu U BbIpaboTku Ha Kackane ot
400,0 mo 700,0 man xBm 4ac €KerogHo.

WHxeHepHO-TeXHUIECKHI TIePCOHa KOMITAHUH IOJIHOCTHI0 YKOMITJIEKTOBaH M3 COTPYAHHUKOB
3A0 “Cepan-Paznanckuii kackaa”’, UMEIOIIUX OOJIBIION MPAKTUYSCKUI OMBIT PabOThI B 3HEPrOCUCTEME
Apmennu u Poccun. Kommanusi yuacTBoBaja B peaOMIMTAMOHHBIX Pab0Tax B JPYTUX pecIyOiuKax, a
TaK)Ke MPOBOJUT TEXHUKO-DKOHOMHYECKWH ayJuT C BbIadeil IMOJHOTO KOMIUIEKCA PEKOMEHIAIHiA,
TEXHUYECKUX, IPABOBBIX, HAJOTOBBHIX W (DPMHAHCOBBIX pEIIEHUH I JPYTMX KOMIAHHWHA, a TaKke
3KCIIOPTUPOBANA AIEKTPOdHEPTHIo B Pectyonuky ['py3us.

YuuteiBas TOT (pakT, 4TO cpemHUI BO3pACT OCHOBHBIX cpeAcTB OOIecTBa CBBIMIE 55-1 JET, MbI
NPUJIOKWIA MAaKCUMYM YCHUJIMHA JUIsl JadbHEHIed MOJEpHU3AMU M Pa3BUTHS. DBbUIM TPOBEJCHBI
neperoBopsl ¢ mpezacrasutensiMu “EBpomneiickoro banka Pa3sutus u PexoHcTpykimii” u “A3MaTcKoro
banka Paszutus”. B pesynbprate mans 3A0 “MexnayHaponHas sHepreTuyeckas Kopropauus” Obuia
pa3paboTaHa KOHIIECTIIMS TEXHUYECKOTO IMEPEBOOPYKEHUS M MOJepHU3anuu Ha Omrpkaiimme 10 ner u
MOJTyYeHBl CpPe/ICTBAa Ha 3T Ilenu. B pamkax 3Toil mporpammsl ITaHUPYETCS MOBBICUTH HAlEKHOCTh
paboThl CTaHIMI, CHU3UTh PEMOHTHBIC W DKCIUIyaTAllMOHHBIC pACXOJbI, YBEIMYUTH BBIPAOOTKY
AJIEKTPOIHEPTHH U TIOBBICUTH YCTAHOBJICHHYIO MOITHOCTH Kackana.

Ha manHOM dTame ¢ omepekeHHeM rpadyka MOJHBIM XOJI0M HAET peKOHCTpYyKIusa EpeBanckoit
I'DC-1, uro BkitOYaeT B ce0si MOJEPHU3AIIMIO BCEH CTaHIINH, MPOU3BOIATCS pabOTHI M0 PEKOHCTPYKIIMU
CTaHIIMOHHBIX y3JI0B, a Ha TIOJICTAHIIUSAX OHH YK€ 3aBEPIICHBL.

BrimonHeHNEe MEPOTPUATHIT TPOTPaMMBI TEXHUIECKOTO TIEPEBOOPYKEHHS TIO3BOJIUT MPEOI0IETh
TEHJICHIIMK MOPAJIBHOTO W (HU3MYECKOTO CTAapeHUs OCHOBHBIX (DOHJOB, CHU3UTh W3ICPKKH Ha
IKCIUTyaTallMio, a TaKkKe MOJAEPKHUT paboTOCIOCOOHOCTh, IOBBICUT YPOBEHb TEXHOJOTHYECKON
Oe3omacHOCTH, HaIeXHOCTH H JA(P(HEKTUBHOCTH (DYHKIMOHHPOBAHUS, YIYUYIIAT XapaKTEPUCTHKU
000pyIOBaHUS.

3aBepllieHUE MOJCpPHHU3AINK, OC3yCIOBHO, CTAaHET 3HAYMMBIM coObITHEM Juis “OO0mecTBa” U
PecriyOnvkn ApMeHHS M PEIUT OJHY W3 TJIaBHEWINWX 3a7ad THAPOIHEPTETHKH — OecriepeOoitHoe u
Ha/Ie)KHOE o0ecTieueHue IIEKTPOIHEPTrrueii HaCEIeHNS U IPOMBIIITIEHHOCTH PECITYOJINKH.

PykoBoacTtBo Komnanuu u B OynymeM HaMepeHO OCYHICCTBISTh HEOOXOIMMbIE MHBECTHIIUH
JUIsL  JanbHEUIedl MOJEpHH3allMd U IPOBOAUTH TOJUTHUKY BOCCTAHOBIEHUS W TEXHHUYECKOIO
nepeBoopykeHus ctaniuii Kackaga ¢ ynmydiieHrueM yclioBUM Tpya.
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3HEPI'OBE30INACHOCTH EBPOINNEMCKHX CTPAH: TOJAXO/IbI K OIIEHKE

3y))1);

TaTbana I'ennanbeBHa 3opuna —  EBrenus CatocnaBoBia  Pasmuk HaraneroBuu bapcersin —
K.T.H, I0oUeHT, BI'QY, Benymuii HlepmrynoBnY - MIaamuid  k.T.H., gouent, HIIYA, 3am.
HaY4HbIH COTPYAHUK JlabopaTopun Hay4HbIH COTPYAHUK npesunenta MAA
"DueprobdezomnacHocTs" MHCTUTYTA nmabopaTopuu "DHEpro-

snepretukn HAH benapycn 6e3onacHocts" MHCTUTYTA

suepretuku HAH benapycu

Paccmampueaemest  Ho6as KOHyenyusi 2100aIbHOU SHepeemudeckou 6ezonachocmu. B pamxax Hoeotl
KOHYenyuu 6blOeIsIIOMcst maKue npUuopumentible HanpasieHusl, KaK IHepeocoepedicenue; NPUMEeHeHue IKOI02ULECKU
YUCMBIX  MEXHON02UL  000bIYU, MPAHCROPMUPOSKU U  COHCUSAHUSL MONIUBA, UCHONb308AHUE BO300HOBIAEMbIX
UCMOYHUKO8 dHEp2UU KAK OCHOBbL PA3GUMUSL 4el08eHecmed U COXPAHEHUs. 3HAYUMENbHbIX 00beM08 NPUPOOHbIX
pecypcos 01a 6y0yuux noxoaeHuil. /[an ananuz uHOUKamopos suepeobezonacHocmu Apmenuu u npogedeHo ux
CpasHenue ¢ NoKa3amensimu Opyeux Cmpan.

Knrwouesvle cnosa: snep2ob6e30nacnocmos, Memoouxka OYEHKU IHEP20Oe30NACHOCIU, UHOEKC PUCKd
bezonacrnocmu.

Beenenne. DHepro0e30nacHOCTb — 3TO KOMIUIEKCHOE IOHSTHE, OTHOCAIIEECS K HECKOIbKUM
YPOBHSIM: MOJHUTHYECKAss 3HEProOe30MacHOCTb, KOHOMHYECKas IHEProOe30NacHOCTb, TEXHOTEHHAs
9HEpPro0e30MmacHOCTb. DHEpreTudeckas Oe30MacHOCTb IMOAPa3syMeBaeT TaKHe YCIOBHS, MPU KOTOPBIX

NOTpeOUTENh MMEET HAACKHBIM JOCTYN K HEOOXOJAMMOW €My OJHEepPrud, a TMOCTaBIIUK - K ee
norpeburensM.  CorlacHO ~ MHEHHIO — OKCIEPTOB ~ BCEMHPHOTO  DHEPreTHYeCKOro  COBETa,
9HEpPro0e30MmacHOCTh — 3TO CIOCOOHOCTh MECTHBIX U HMMIIOPTHPYEMBIX PECYPCOB yIIOBIETBOPSATH

pacTyLuii Cpoc Ha SHEPIHIO B TEUECHHE ONPEIEICHHOIr0 MEepHoAa BPEMEHH IO JIOCTYNHBIM IieHam [1].
s Toro, 4ToOBl AOCTUIHYTHh SHEPreTHUECKOW Oe30macHOCTH, TPeOyrOTCs ONpelesiCHHAas IMOJIMTHKA
roCy/1apcTBa M MPOBEIEHUE CTIEUAIBHBIX MEPOTIPUATHIH.

B mHacTosmmiee Bpemst pe3ko 000OCTpmiIach KOHKYPEHIMSI 33 DHEPrOpecypChl, TOSBHUIHCH
MIPOTHO3BI O CKOPOM MX HCTOIEHUH. Bee aTo caenano mpobiemMy sHeprode301nacHOCTH HauBaskKHEHIIeH, B
MIEPBYIO OYEpe/Ib, IS CTPaH, 3aBUCSIINX OT He(DTEra3oBoro NMITOpPTA.

BosmoxkHOCTEH m1s1 obecriedeHus SHEProOe30MacHOCTH Y Pa3BHTHIX CTpPaH HE TaK MHOTO.
IToTentuan sHEeprocoepekeHuss B paMKax 0a30BBIX TEXHOJOTHH B OCHOBHOM OBLIT peajn30BaH yXKe K
koHITy 80-x T0o/10B [2]. B Hactosiee BpeMs 3KCIepTaM HEM3BECTHO TOYHOE KOJMYECTBO 3amacoB He(TH.
Bonee BaxkHas mpoOiieMa, 4eM OrPaHUYEHHOCTH PECypCOB, — 3TO HE3HaHWE WX 3amacoB. CTpaHBI-
MOCTABIINKH CTAPAIOTCS YAEp)KaTh TOCYIapCTBEHHBIH KOHTPOIb HAJl HAIIMOHAIBLHBIMU pecypcamu. Ho
3auacTyro Takas crtparerus Hed(dektuBHa. Brpouem, MOMBITKH CTPaH-UMIIOPTEPOB PELIUTH MPOOIeMy
HEpProOe30MacHOCTH CBOMMH CHJIAMHU Takke oOpedeHbl Ha Heynady. OfHa W3 TIIaBHBIX 0COOEHHOCTEH
MpoOIeMBl TIIOOATEHON JHEPro0e30MacHOCTH 3aKITI0YAaeTCs B TOM, YTO OJHOCTOPOHHHUE NEHCTBUS
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TrOCYJapCTB HE IMPHBOJAT K IMOJIOKHUTEIBHBIM pPE3yJibTaTaM, U TPeOYIOTCS COBMECTHBIC YCHIIMS BCEX
3aMHTEPECOBAHHBIX B PELICHUH JAHHOM MPOOIEMbI CTOPOH.

Takum oOpa3oM, Ha3pena HEOOXOJAUMOCTb pa3BUTHUS HOBOM  KOHIICMIMU TIIO0ATBHOU
JHEPreTHUECKONW 0e30TMacHOCTH, B PaMKaX KOTOPOH MOYKHO BBUICIHTH CIEIYIONUE MPHOPUTETHBIC
HAIpaBJICHUS: HSHEProcOCpeKCHUE; NPUMEHEHHE SKOJIOTUYECKM YHUCTBIX TEXHOJIOTUH  J1OOBIUH,
TPAHCIIOPTUPOBKUA M CIKUTAHUS TOILIMBA; UCIOJIH30BAHHE BO30OHOBIISIEMBIX MCTOYHUKOB DHEPIHU KaK
OCHOBBI PAa3BUTHs YEIOBEUECTBA M COXPAHCHHS 3HAYUTENBHBIX OOBEMOB MPUPOIHBIX PECYPCOB IS
Oymymmx TmoKkoJieHu# [3].

Metoauka. [TockonbpKy dHEProOe30MacHOCTh SBISCTCS OJHON U3 BAXKHEUIINX YKOHOMHYECKUX U
MOJIUTHYECKUX TPo0JIeM BHYTPEHHEH U BHEIIHEH MOJUTUKU TOCYIapCTB, MOBBINIACTCS HHTEPEC K OI[CHKE
€€ COCTOSHUSI.

HauOonee mmpoxoe pacrnpocTpaHeHHE B MHUpPE MOMy4YHa MeXayHapoOHbI HMHIEKC pPHCKa
sHeprobe3omnacHocTH (MeTonuka 1). JlaHHBIA HHIEKC MTO3BOJISICT CPAaBHUBATH PUCKH SHEPTO0E30MaCHOCTH
MEXJly CTpaHaMH M TPYyNIaMu CTPaH M OLEHUBATh U3MEHEHHs 3THX PHCKOB C TeueHHeM BpeMmeHu. OH
exeronHo paccuntbiBaeTcs MHcTuTyTOM 3Hepretukun XXI Beka (CILIA) mns tom-75 3HEpro3aTpaTHBIX
cTpad. MeXAyHapOIHBIH HWHIEKC PHCKA DHEProOe30MacHOCTH TMPEICTaBIsIeT COOOH KOMIUICKCHBIHA
MHTETPAJIbHBIN MMOKa3aTeNb, KOTOPBIA pacCUMTHIBAETCS Ha OCHOBE 29 mokazaTesieil, 00beIMHEHHBIX B §
Kateropuii (Tadm. 1).

Tabauya 1
Cucmema nokazameneti MeNCOYHAPOOHO20 UHOEKCA PUCKA IHeP20Oe30NaACHOCU
ITokazarenn Onpenenenue Bec
(%)
1 2 3
Cucrema nokasareJieil MUPOBOI0 TOILINBA 15
Hanexxaocts  MupOBBIX | MUpOBBIE JOKa3aHHbIE 3amackl He(TH, B3BEIEHHbIE Ha OTHOCUTENILHBIH HHACKC | 2
3amacoB HeTH CB000/1bI KaXKJI0M CTpaHbl M HHJEKC MHPOBOTO pa3HO00Opasusl 3a1acoB HeTu
HanexxHocte  MupoBoro | MupoBoe npou3BoACTBO He()TH, B3BEIIEHHOE Ha OTHOCHTENBHBIN nHIeKc CBo- | 3
NPOM3BOJICTBA HEPTH 00/1bI K&XKJJOM CTpaHbl U MHAEKC MUPOBOTO pa3HooOpas3ys NpOU3BOJICTBA HEPTH
Ha[le)KHOCTb MUPOBBIX MI/IpOBI)Ie JOKa3aHHBIC 3ar1rachbl IIPUPOAHOTO rasa, B3BCIICHHBIC Ha | 2
3aracoB MIPUPOJTHOTO | OTHOCUTENBHBIN HHAEKC CBOOOIBI KaXJOH CTpaHbl W HMHIEKC MHPOBOTO
rasa pa3Hoo0pa3ust 3a11acOoB NPUPOTHOTO ra3a
Hapnexxnocts  MupoBoro | MupoBoe NpOM3BOJCTBO NPUPOJHOTO Ia3a, B3BEIIEHHOE HAa OTHOCHTENBHBIA | 3
MPOH3BOJICTBA nHexc CBoOOIBI KAXKI0H CTpaHbI
IPUPOTHOTO Tra3a 1 MHAEKC MHPOBOTO pa3HOOOpa3Hsi NPOM3BOJICTBA IPHPOIHOTO Ta3a
Hanexxnocts  MHpOBBIX | MHpOBBIE IOKa3aHHbIE 3aI1aChl YIS, B3BEIICHHBIE HA 2
3aI1acoB yIJIs OTHOCHTENBHBIHN nHIeKC CBOOOIBI KaXKI0H CTpaHbI
1 MHAEKC MHPOBOTO pa3sHOO0pa3us 3aacoB YIiist
Hapexxnocts  MupoBoro | MupoBoe MpOM3BOJCTBO YIJIs, B3BEIIEHHOE HAa OTHOCHTENBHBIM MHIAEKC CBO- | 2
MPOM3BOJICTBA YIS 00161 KaXKJJOM CTpaHbl U HHAEKC MUPOBOTO Pa3sHOOOpa3Hs NPOU3BOICTBA YIS
Cucrema nokasareJieil MMIIOPTa TOILIMBA 16
Bnusinue umnopta | YucTelii UMIOPT HE(PTENPOLYKTOB, M3MEPEHHBIH Kak MPOLEHT OOIleHauo- | 3
He(TePOIyKTOB HaJIbHOTO INPEMIOKEeHUsT He(TEIPOIYKTOB, CKOPPEKTHPOBAHHBIA TakMM 00pa-
30M, YTOOBI OTPA3UTh HAAEKHOCTh MEXIYHApOJHOTO IPOU3BOACTBA He(Te-
NpOJIYKTOB (IpU HCIOJb30BaHWU MHAeKca CBOOOIBI) M pazHOOOpasue cpeiu
CTPaH-MIPOU3BOIUTENICH
Biusnue umropra | UuCThlif WMIIOPT NPUPOJHOTO Ta3za, H3MEPEHHBIH KakK NpoLeHT obumie- | 3
NPUPOHOTO ra3a HaLMOHAJILHOTO MPEAJIOKEHHS MPUPOJTHOI0 ras3a, CKOPPEKTUPOBAHHBIH TaKHM
o0pa3oM, 4YTOOBI OTPa3HUTh HAJEKHOCTH MEXKAYHAPOAHOTO IPOHU3BOICTBA
MIpUpOIHOTO Ta3a (IpU HCIOJIb30BaHMM HMHAekca CBoOOIbI) M pazHoOOpasue
Cpellu CTpaH-IPOU3BOAUTENEH
Buusnue umnopra yris UucTelid WMIOPT YIJI, HW3MEPEHHBI Kak MPOICHT OOIIeHAIMOHATBEHOTO | 2
MIPEATIOKEHHUST YITIsI, CKOPPEKTHPOBAHHBIH TakuMM 00pa3oM, YTOOBI OTPa3HUTh
Ha/Ie)KHOCTh MEXIYHApOIHOTO IIPOM3BOACTBA YINIA (IPH HCHOJIBb30BaHUHU
nHaekca CBo00IbI) M pa3HOOOpa3ne Cpeiu CTpaH-TIPOU3BOAUTEICH
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[Ipoodonacenue maoan. 1

1 2 3
Bnusiaue qucToro | YMCThI MMIIOPT SHEPropecypcoB Kak IPOLEHT 00IIero norpedneHns nepBuyHbIX | 4
UMIIOpTa 9HEPropecypcoB
JHEpPropecypcoB
3atpaThl Ha  UMIOPT | 3aTpaThl HA YUCTHIA UMIIOPT UCKOMAEMOT0 TOILIMBA Kak mpoleHT oT BBII 5
MCKONAaeMOIr'o  TOILIMBA
Ha BBII
CucreMa nokasareJieil YHepro3aTpar 19
OHEproeMKocTb OO0mast cronMocTs 00bemMa notpedienHoit sHeprun Ha 1000 doan. CLIIA BBII B | 4
roj
OHepro3arparsl Ha aymy | PeanpHas crommocTs oObema morpeOneHHOW sHepruum B doan. CLIA nHa nymy | 3
HaceJIeHHs HACEJIEHHs B TOJl
Posununbie  1ensl  Ha | CpemHssi CTOMMOCTB 3JIEKTPO3HEPT U B LIEHTaxX 3a kBm-u 6
JIEKTPOIHEPTHIO
IleHs! Ha CHIPYIO HEDTH PeanpHas cromMocTh Oappenst ceipoit HedTr 7
CucreMa nokasareJieil KOHBIOHKTYPBI PbIHKA 14
Wsmenenne weH  Ha | CpeaHss BeIWYMHA 33 TPEXJIETHHUH NMEPUO] €KETOAHOI0 M3MEHEHNS [IEH Ha ChIPYIO | 5
CBIPYIO HEPTH HeDTHh
W3menenmue CpenHsisi BEIMYHMHA €KETOIHOTO M3MeHeHus >Hepro3arpar Ha 1000 oonr. CILIA | 4
3Hepro3arpar BBII
Koaddunment 3arpysku | Cpeanuii ko3¢hGHLIMEHT 3arpy3KH MUPOBBIX MOLIHOCTEH 10 HedrenepepadboTke 2
MHPOBBIX MOIIHOCTEH 1O
HedTenepepaboTKe
BBII Ha nyury | Peamsnsriit BBII 6 0o, CIIIA Ha nynurty HacelxeHus B TOJ 4
HaceJeHHs
Cucrema nokasareJieil YHeProeMKOCTH 15
Ouepronorpediienre Ha | OObeM MOTpeOieHNs] B MIIH OPUTAHCKUX TEIUIOBBIX €IMHUI] HA AyIly HacejeHus B | 4
JIYI1y HaceJeHUsl roj
OHEpProeMKoCTh O0beM UCTIONIHb30BaHMS IEPBHYHBIX IHEPTOPECYPCOB B MIIH OPUTAHCKUX TEIIOBBIX | 7
€/IMHMIL B HAlIMOHANBHOH 9koHOMuUKe Ha 1000 dosn. CLIA peansHoro BBII
WHTeHCcHBHOCTD O0beM notpebieHnst HeQTENPOAYKTOB B MK OPUTAHCKUX TEIUIOBBIX €IUHUI] HA | 3
HOTpeOIeHUs 1000 0onn. CIIIA peansroro BBIT
HeTenpoayKTOB
Cucrema noxkasareJieii 3JIeKTPOIHEPreTHKH 7
PaznoobGpaszue CpenHsiss BelIMYMHA MHIEGKCOB PBIHOYHOW KOHIEHTpALMWH, COCTOSIMX H3: 1) | 5
3JIEKTPOIHEPTUH o0beMa 3JIEKTPOTEHEPUPYIOIINX MOIIHOCTEH, CKOPPEKTHPOBAHHOTO C Y4YETOM
JTIOCTYTIHOCTH; 2) 00beM reHeparnu JIeKTPOIHEPTHH
Hons reHeparuy | [IpomeHT 351eKTpOIHEPTuy, MOIyYeHHOH 3a CYET BO30OHOBISIEMBIX MCTOYHHKOB, | 2
3JIEKTPOIHEPTUH 6e3 | BOOHBIX pecypcoB, aTOMHOW IHEPreTUKH M (JyHKIMOHMPOBAHMS IIICKTPOCTAHIIMN
BeIOpocos CO, Ha TPaJULMOHHBIX BUAAX TOIUIMBA IPH MCIOIb30BAHUU TEXHOJOTUH YIaBIMBaHUSA
U XpaHEHUsl yIiepoia, oT od1iero oobeMa reHepatiy JEeKTPOIHEPTHU
Cucrema nokasareJieil TPAHCIIOPTHOIO CEKTOpa 8
O0bem sHepropecypcoB | O0beM TMOTpeOsieHHsT JHEPropecypcoB B TPAHCIOPTHOM CEKTOpe B MIH | 3
B TPAHCIIOPTHOM CEKTOPE | OPUTAHCKHUX TEIIOBBIX €AMHUIL HA AYIy HACEJICHUS B TOJ
Ha Jylly HaceIeHHs
OHEepProeMKoCTh OO0beM HCIOJIb30BAHUS TIEPBUYHBIX JHEPrOPECYPCOB B TPAHCIIOPTHOM CEKTOpE B | 5
TPAHCIIOPTHOTO CEKTOpa | MJIH OpuTaHCKHX TewioBbx equnuil Ha 1000 dowr. CIIIA peansHoro BBIT
CucreMa noka3areJjieil OKpyskamouleii cpeabl 6
W3menenue o0bema | ExxeronHoe nameneHue ooduiero oobema BoiopocoB CO, OT SHEPreTHKH 2
BbIOpocoB CO,
O61Bem BeiOpocoB CO, ot | O6beM BbIOpocoB CO, OT 3HEPTeTHKH B METPUYECKHX TOHHAX Ha JyITy HaceJIeHus | 2
SHEpPreTHKW Ha JAyly
HaceJICHHs
WntencuBHocTh 00BeMa | O0beM BeiOpocoB CO, B Merpnueckux ToHHax Ha 1000 donr. CILLA peansHOro | 2
BEIOPOCOB CO, ot | BBII
SHEPTeTHKU
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Meronuka oreHKH 3HeprodezomnacHocTH PecrmyOmukm bemapych (MeTtommka 2) oCHOBaHA Ha
WHIUKATUBHOM aHanmu3e, paspaborana Muctutyrom osHepretukn HAH bemapycu u  odwunmaisHO
3aKpeIUIeHa Ha TOCYJapCTBEHHOM ypoBHe B KoHmemniuu sHeprernyeckoil OezomacHocTu PecrmyOnuku
benapycp [4]. 11 MOHHTOpPHHTA DHEPTETHUECKONW OE30MMAaCHOCTH HCITONIB3yeTCsl HAOOp WHINKATOPOB,
ImpuiIcM Ka)K,HBIﬁ U3 ToKa3aTesiei OILICHUBACTCA 110 COOCTBEHHOH IIIKajae U MOYXKET UMETHh KPUTHUYECCKOC,
MPEIKPUTHUYSCKOE WM HOpMallbHOE 3HaueHue. KoHiennus 3HepreTnyeckoi 0e3onacHocTu PecrryOnmku
benapycr wumeer Heckonpko pemakiuii. B Tabn. 2 mpencTaBieHO CpaBHEHHWE WHIUKATOPOB,
3aKperuIeHHBIX B KoHmenmmu sHepreTnyeckoii 6e3omacHocty Pecrryonuku bemapycs B 2007 u 2015 1.

Tabnuya 2
Hnouxamopwi snepeobezonacrnocmu

Munukaropsl Konunemmus Konunemmus
SHEPreTU4eCcKOn SHEPreTU4eCKOn
0e30MacHOCTH 0e30MacHOCTH
Pecny6imkn benapyce | Pecybnmxu benapychb
2007 1. 2015 1.

OtHolIeHHe 00beMa MPOM3BOIACTBA (HOOBIUM) IMEPBHYHOMN +

SHEPruH K BatoBoMy notpebieruio TOP

Jonst coOCTBEHHBIX SHEPropecypcoB B OallaHce KOTENbHO- | +
MEYHOT'0 TOILUIMBA FOCYAapCTBa

OtHouleHne o0beMa NPOW3BOJACTBA (HOOBIYM) IEPBUYHON +
OHEprunm us3 B0306HOBHHCMI>IX HNCTOYHHUKOB DJSHCPIrUuU K
BaJIoBOMY notpedsiernto TOP

Jois JIOMHHHPYIOIIEro IIOCTABIMKA JHEPropecypcoB B +
obmmem nmmopre TOP

Josiss JOMHMHHPYIOIIETO TMOCTaBILMKA SHEPropecypcoB B | +
notpebiieHnn BanoBbix TOP

Hons  noMuHMpylOIlero BHJA TOIUIMBA B  BaJlOBOM +
norpebienun TOP

Jlons moMHHUpYIOIETro 3Hepropecypca (ra3a) B moTpedieHnu | +

KIIT

OTHOmIEHHE  CyMMapHOH  YCTaHOBICHHOH  MOIIHOCTH | + +

AIEKTPOCTAHINH K MaKCHUMAIBbHOW (PaKTHYECKON HarpysKe B
JHEprocucTeMe (pe3epBUPOBAHNE)

Y nenbHbIi BEC HaKOTUICHHOU aMOpTHU3ALUKI B +
MepBOHAYATLHOM CTOMMOCTH OCHOBHBIX CpEeICTB

opranm3aiuit TOK

OtHomeHne o00beEMa MHBECTUIMH B OCHOBHOM Kamwurtal, | + +

BJIOXEHHBIX B pa3Butue TOK, Kk mepBoHa4aIbHON CTOMMOCTH
OCHOBHBIX cpeacTB opranuzammii TOK

Hons JIOMHUHUPYIOLIETO JHepropecypca (raza) B |+ +
MIPOM3BOJICTBE TEINIOBON M MIEKTPUUECKON SHEPTUH
OTHOIIEHHE CPEeIHECYTOYHOIO KOJIMYeCTBa HapyIIEHUil +

3J'IeKTpOCHa6)K€HI/IH HACCJICHHBIX ITYHKTOB 3a roJ K 06HI€My
KOJIMYCCTBY HACCJICHHBIX ITYHKTOB

Oneproemkocts BBII (B nenax 2005 rona) +

Oueproemkocts BBII, ke y.m./0onn. CILIA BBII no napurery | +
MTOKYIaTeNIb-HOW CIIOcOOHOCTH

OTHOLIEHNE CTOUMOCTH UMIIOPTa YHEPTeTUUECKUX TOBAPOB K +
BBII

Jons motpeOiieHuss MOTOPHOTO TOIUIMBA, oOecrieyuBaeMast 3a | +
cueT 100buM HeDTH B CTpaHe

Jlons TemyoBBIX ANEeKTPOCTAHINH, CIIOCOOHBIX paboTaTh Ha | +
JBYX H 00JIee B3aMMO3aMEHIEMBbIX BHIAX TOIIMBA

MN3noc OI® npennpusaruii TOK +

Ob6ecneuenHocts 3amacamu KIIT (mmo ra3y u MaszyTy +

Jlonss BO3MOXKHOTO COOCTBEHHOTO IPOM3BOJICTBA B 00mEeM | +
o6beMe moTpebIeH NS STIEKTPHIECKON SHEPTUN
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B meromuky 2 w3 Konmenmwmii sHepreTudeckoi 6e3omacHoctr Pecnybnmuku bemapycs 2007 u
2015 rr. ObUTH BKJIIOYEHBI ITOKA3aTENH, TI0 KOTOPBIM TPE/ICTABIISIIOCH BO3ZMOXKHBIM cOOpaTh 0a3y NaHHBIX.
Bce nokazartenu, cormacHo Konuenuuu sneprerndeckoit 6ezonacunoctu Pecrybnuku bemapycs 2015 r.,
00BbEIMHEHB! B 4 TPYIIIbL:

1) Dueprermueckas CaMOCTOSTENBHOCTh W YCTOHYMBOE pa3BUTHE (OTHOIIEHHE O0beMa
NpOM3BOJACTBA (IOOBIYM) MEPBHYHON PHEPrUM K BajoBOoMy NoTpebieHuio TOP; camoobecnedeHHOCTD
CTpaHbl TOIUIMBHO-3HEPreTHYECKUMH PECypcaMu IJIsl TPAHCIOPTa; OTHOIICHHE 00beMa MPOU3BOACTBA
(mOOBIYM) TIEPBUYHON DHEPTUH W3 BO30OHOBIIIEMBIX MCTOYHWKOB SHEPTHH K BAJIOBOMY TOTPEOJICHUIO
TOP).

2) JluBepcudukanusi MOCTABIIMKOB M BHIOB SHEPropecypcoB, HCIONb30BAaHHE TPAH3UTHOTO
MOTCHIMANIa CTPAaHBl W pa3BuTHe A00bun TOP 3a pyOekoM (IO MOMHUHHPYIOMIETO ITOCTAaBIITHKA
SHEpropecypcoB B o0iieM ummnopte TOP; 1015 JOMUHUPYIOMIETO BUa TOILIUBA B BAJIOBOM MOTPEOICHUH
TOP).

3) HagexHOCTh MOCTAaBOK, pe3epBUpOBaHuUe, nepepaboTka u pacnpeneneHue TOP (orHomeHnune
CyMMapHOW YCTaHOBJIEHHON MOIIHOCTH 3JIEKTPOCTAHIMN K MaKCHUMaJbHON (paKkTHUECKOH Harpyske B
9HeprocucTeMe (pe3epBUpOBaHKE); OTHOIICHHE 00beMa HHBECTUIIMI B OCHOBHOM KarnTall, BIOKCHHBIX B
pazeute TOK, K mnepBoHAuaIbHOM CTOMMOCTHM OCHOBHBIX cpeAcTB npennpustuit TIK; nmons
JTIOMUHHUPYIOIIETO dHEpropecypca (ra3a) B MPOU3BOJICTBE TEIUIOBOH U SJICKTPUICCKON SHEPTHH).

4) Dmuepretudeckass 3(PGEKTUBHOCTh KOHeUHOro moTpedneHuss TOP u  sxoHOMHUECKas
ycroitunBocTh TOK (sHEproemkocts BBII B menax 2005 roma; oTHOIIEHWE CTOMMOCTH UMIIOPTUPYEMBIX
TOP k BBII).

Hanee mnpexacraBieHa METOAMKA pacdeTa WHAMKATOPOB D»Heprode3onacHocTu PecryOnuku
benapycs.

bJiok nHAMKATOPOB “JHepreTuyecKasi CaMOCTOSITE/IbHOCTB U YCTOHYNBOE pa3BuTHE”
Wnpnkatop Ne 1 “OTtHomienue o6bemMa Mpon3BOACTBA (0OBIYH) IEPBUYHON YHEPTUH K BaJIOBOMY
notpednernto TOP, %:

Vv .
I =" 100%, (1)
cons
rae Vpn-me — 00BeM TIpoM3BOACTBA (JOOBIUM) MEPBUYHON 3HEpruM B Pecmybmmke bemapych (¢ yueTom
SIIEKTPOSHEPIUH, BbIpaboTanHoi Ha ADC), mbic. monH yCIOBHOTO TOIUIMBA; V, —~ — 00BEM BalOBOIO

NOTpeOJICHUS TOIUIMBHO-3HEPIeTHUECKUX pecypcoB B Pecmybmuke bemapych, msic. moun ycIoOBHOTO
TOILIMBA.

Wumikatop  Ne2  “Camoo0ecriedeHHOCTh CTpaHbl TOILUIMBHO-3HEPTETHYECKUMH PECypcaMu ISt
TpaHcmopTa, %”:

M.
I, = 100%, 2)
totcons

rac M — KOJIMYCCTBO MOTOPHOI'O TOIIJIMBa (6CH3HH, JANU3CIIbHOC TOHJ'II/IBO), KOTOpPOC IMPOU3BOAUTCH

int fuels
WIH MOXET OBITh IMPOM3BEICHO 3a CUYET COOCTBEHHBIX PECYPCOB, T.€. M3 COOCTBEHHOW He(TH, a TaKKe
OHMOTOTUTHBA M3 COOCTBEHHOT'O CHIPhS; MOTPeOJIcHHEe OHOra3a U NEKTPOIHEPTHH, TPOU3BEACHHON 3a CUeT
suepruu CojHIa, Ha pabOTy TPAaHCIOPTHBIX CPEACTB B CTPAHE 3a TOJ, MbIC. MOHH YCIOBHOTO TOILINBA;
M — o0mee moTpebiieHHe MOTOPHOTO TOIUMBA (OCH3WH, IU3eIbHOE TOIUIMBO W OWOIM3ENbHOE

totcons
TOILUTUBO, OWOTra3) W JJICKTPOIHEPruu, NpPOU3BEACHHON 3a cuer osHepruum ConHia, Ha paboTy
TPAHCIOPTHBIX CPEACTB B CTPAHE 34 TOJI, MbIC. MOHH YCIOBHOTO TOILIHBA.
Mamukatop Ne3 “OtHomeHme o0bemMa TPOM3BOJACTBA (JMOOBIYM) TEPBUYHOM DHEPTHU W3
B0O300HOBJIIEMbIX UICTOYHUKOB YHEPTHHU K BaioBoMy notpebienuto TOP, %

v
L, == 100%, 3)

cons
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rae vV — 00BeM MMpoOu3BOJACTBA ()106]:1‘{1/[) HGpBH‘IHOﬁ OHEprun wus3 BO300HOBIISIEMBIX HCTOYHHKOB
res

9Hepruu (TUAPO-, TEIMO- U BETPOIHEPTHsl, OMOTOILIMBO, OUOTra3, APOBa U MpoUasi Ouomacca), mvic. MOoHH
YCIIOBHOTO TOILIMBA.
Baok wunaukaropoB “/luBepcudukKanusi NOCTABUIMKOB M BHIOB 3JHEPropecypcos,
HCI0JIb30BAHUE TPAH3UTHOI0 MOTEHIMAJA CTPaHbI U pa3BuTHe 100b14u TIP 3a pybdeskom™
Wnnnkatop Ne 4. Jlonsg TOMUHUPYIOLIETO MOCTABIIMKA SHEPropecypcoB B obmeM umiopte TOP,

%:
M
— domERs
1, =2 domERs 1005 @)
totalERs
rae M domERs — KOJHYECTBO JHEPropeCcypCoB, MOCTABIAEMBIX OT OCHOBHOI'O IIOCTaBIIHUKa

SHEPropecypcoB (IMOAPasyMeBaeTCs CTPAHA-NIOCTABLIUK), MbIC. MOHH YCIO06HO20 Monaueéa; M, ..

00111ee KOJIMYECTBO IHEPTOPECYPCOB HMIIOPTUPYEMBIX CTPAHOM 3a r'oJl, ThIC. TOHH YCJIOBHOTO TOILIMBA.
WunukaTtop Ne 5. Jloyss JOMUHUPYIOIIETO BUa TOTLIMBA B BAJIOBOM moTpebneHnn TOP:

M
14 — domCons 100%’ (5)
totalCons

o€ M 4o 00beM 1OTpeOIeHNs] JOMUHUPYIOIIErO TOMIMBA (MIPUPOJAHOTO TIa3a), MmblC. MOHH

YCJIOBHOTO TONJIMBA. M — BaJIOBOC HOTpe6HCHI/Ie SHEPropecypcoB, movic. MOHH YCIIOBHOI'O TOIJIMBA.

totalCons
Bbaok wHAUKaTopoB “Haae:kHOCTH MOCTAaBOK, pe3epBHpPOBaHUE, MepepadoTka H
pacnpenenenue TIP”
HNumukarop Ne 6. “OTHONIICHHE CyMMapHOW YCTaHOBJICHHOW MOITHOCTH JJICKTPOCTAHITUH K
MaKCHMAaJIbHOM (PaKTHUECKOM Harpy3Ke B S3HEProcucreMe (pe3epBupoBanue), %o:

instal

_ cap
I, =—2 . 100%, 6)
maxLoad
e Pins cal — CyMMapHasi yCTaHOBJIEHHAsl MOIIIHOCTh BCEX 3JIEKTPOCTAHILIMM Ha Haudano roja, MBm;
cap
P, o — MaKcuManbHas (JaKTHIECKas Harpy3Ka B SHEPrOCUCTEME 3a PACCMATPUBAEMBIH roa, MBm.

Wunukatop Ne7  “OrHomeHne o0beMa WHBECTHIIMA B OCHOBHOHM KamWTaj, BJIOXEHHBIX B
passutue TOK, Kk mepBOHAaYaIFHOM CTOMMOCTH OCHOBHBIX cpeacTB npennpusatuii TOK, %”:
Vi
I, =&—-100%, (7
2.1,
i

rae ¥, — 00beM MHBECTULMI B OCHOBHOM KanuTall, BIOKEHHBIX B passutue TOK, man. pyoneil.

n
WNumukarop Ne 8. Jlons JOMHHHpPYIOIIETO dHEpropecypca (raza) B NMPOHW3BOJACTBE TEIUIOBOM U
3JIEKTPUUECKOU dHEPTUH, Yo:

M
[8 — domERe Ioo)/o’ (8)

totalERe

rne M — pacxoji IOMHUHHPYIONIETO 3Hepropecypca (IMPUPOJHOrO Tra3a) Ha MPOHM3BOICTBO

domE Re

TEIUIOBOM M BJEKTPUYECKON SHEPTUH, MbiC. MOHH YCI08HO20 MONIUBA; M — o0muii 00BeM

totalE Re
pacxola TOIUIMBA Ha IPOM3BOACTBO TEIIOBOM M JJIEKTPUYECKONM DHEPTHHU, MbIC. MOHH )CIO0BHO20
monauea.

bnok mHAuKaTOpoB “JHeprernyeckas 3Q¢eKTUBHOCTH KOHeYHOro morpedaenuss TOP u
3KkoHoMHU4eckas ycroitunoctb TIK benapyen”

Wuaukatop Ne 9. “Oueproemrocts BBII (B nienax 2005 rona), ke y.m./ man. pyoreu”:

]]0 — Ycons : )

rne GDIF — BanoBoii BHYTpeHHUI IPOXYKT, Map0 py6ueil.
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HNunukarop Ne 10. “OtHomrenne ctomMocTy ummoptupyembrx TOP k BBIT™:

Z(VI)

L. 100%, (10)
GDP

rae V, — o0beM umnopra HeTH, IPUPOJHOTO Ta3a U IIEKTPOIHEPIHH, MApO pyoOeil.

1=

Pesyabrathl ucciienoBaHusi. llenpro aHHOTO WCCIEAOBAaHUS SBISUIOCH COTIOCTABIICHUE
pe3ysIbTaTOB OLEHKH YPOBHEH 3HEpro0e30macHOCTH HEKOTOPHIX EBPONEHCKUX CTpaH C IOMOIIBIO
BBILICTICPEYUCICHHBIX MeToauK. st aToro Ha ocHoBe mH(popmauuu EBpocrara m HammonanabHOro
KomuTeTa cratuctuku Pecrybnuku bemapyces [5, 6] Oblim paccuyMTaHbl MHIUKATOPBI MO METOIMKE
OIIeHKH dHeprode3onacHocTr Pecy6muku benapyces 3a 2012-2013 rr. u coctaBneHa 6a3za naHHBIX (Ta0.
3) Ui COMOCTAaBJICHUS PE3yJIbTATOB OLECHKH YPOBHEH HEpro0e30macHOCTH HEKOTOPBIX €BPONEHCKUX
ctpan 3a 2013 r. IlockonbKy 1t APMEHHUH HHIIEKC PUCKA SHEProOe30MacHOCTH HE PAaCCUMTHIBACTCS, TO
YpOBEHB 3HEPro0e30TaCHOCTH JaHHOM CTpaHbI ObLT ONIPEIeNeH TOIBKO C TOMOIIBIO METOIUKHA 2.

Tabauya 3
Unouxamopol 0ns oyeHxu yposHs sHepeobezonacHocmu Hekomopwix cmpan 3a 2013 e.

Crpana Wnn. | Un. | Un. Hn. Hn. Wn. |Wn.7 | Uun.8 | 1.9 Hn. OueHka pucka

1* 2% 3* 4% 5% 6* | * * * 10* | snepro6e3onacHocTu™*
Dpannus 52,100 7,91| 8,90| 22,62|42,15]|125,46|12,21|82,98| 0,11 4,04 942
Hupnepnanne: | 85,81 | 5,68| 5,29| 25,74|41,08[292,83| 8,55/48,77| 0,11]| 18,34 1106
ABcTpus 35,85|14,66| 28,04 | 34,91|36,04|278,38| 8,49|37,49| 0,10 4,71 974
CrnoBakus 37,12 8,11| 8,50| 91,29]27,89|223,00| 3,26|56,44| 0,26| 11,04 1085
Ounnsaaus | 53,06 5,47| 29,28 | 83,47|29,24(198,13| 7,93|36,46| 0,16 6,43 1030
[IBenust 70,59| 9,64|34,13| 34,85|34,89|156,67| 8,01|57,60| 0,11 4,12 944
Benprus 25,80 3,37| 5,16| 28,06|40,70|175,74|10,29|61,53| 0,13| 16,45 1182
Yexus 70,98 | 8,26| 8,63| 77,36]|38,83|195,19| 9,23|54,64| 0,27 7,52 1067
Janus 91,83|63,67|17,90| 74,50|37,30|319,00| 6,53|39,74| 0,07 3,01 819
Benapych 14,52 | 7,26| 5,60| 96,86| 76,98 |161,99|12,99|91,96| 0,59| 16,85 1799
ApmeHus 27,93 0| 6,76| 74,82|64,28|349,67| 5,47[45,09| 042| 12,92

* KpacHBIH — KPUTUYECKOE 3HAYCHUE; JKEITHIH — NPEAKPUTHIECKOE 3HAUCHNE; 3eJICHBIH — HOPMaJIbHOE
3HAYEHHUE;
**  KpacHBIN — BBICOKUI PUCK; YKENTHIH — CPEHHUI PHCK; 3€JICHBI — HU3KUH PHUCK.

Ha pucyHke mpencrapieHa JUHaAMHKa MEXIYHApPOJIHOIO HMHICKCAa PHUCKAa 3HEPro0e30MacHOCTH
oTaenpHBIX cTpan 3a 2010-2013 rr.
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Puc. Juuamura mencoyHapooHo2o uHOeKca pucka 3Hepeobe30onacHoCmy OmoeibHblX CmpaH
3a 2010-2013 2e.

Kax BugHO M3 pucyHka, 3a 2010-2013 rr. u3 uccieayeMbix CTpaH HanOOJNBIINN WHICKC PHICKa
3HEeproOe30MacHOCTH ObLT XapakTepeH i benapycu, HauMeHbIHi — s JlaHuu.

Metoauka 1 10CTaTOYHO KOMIUIEKCHO OXBAThIBAET BIMSHUE UMIIOPTA PA3IMYHBIX BUAOB TOIUIMBA
U SHeprosaTpaT Ha 3HEProOE30MacHOCTh CTPaHbl, OAHAKO HE BKJIIOYACT IOKA3aTeNd, KacaroIluecs
HPOU3BOACTBEHHBIX BO3MOXKHOCTEH CTpaHbl B IUIaHE IEPBUYHBIX 3HEpropecypcoB. JlaHHas MeTOIuKa
MO3BOJISIET OLIEHUTh YPOBEHb PHCKa 3HEPro0e30MacHOCTH CTPAHbI B TUHAMHUKE.

B Meronuke 2 He BBIBOAUTCA KOMIUIEKCHBIM ITOKa3aTenb, MO3BOJSIONIMNA CPaBHUBATH YPOBEHb
9HEepPro0e30MacHOCTH CTPaHbl 3a Pa3Hble TOJbl, TAKKE JOCTATOYHO CJIOXKHO OCYIIECTBUTH cOOp 0a3bl
JAHHBIX JUISI pacdeTa OTIENbHBIX MoKaszaTelneil. B To ke Bpems INTaBHBIM MPEUMYIIECTBOM METOAUKH 2
SIBIISIETCSL TO, YTO C €€ IOMOINBI0 MOKHO YIPAaBISATH yYpOBHEM 3HeproOe3omacHOCTH crpanbl. [Ipu
pa3paboTKe OTHENBHBIX MEp IO YKPEIUICHUIO HHEPro0e30MacHOCTH CYLIECTBYET BO3MOXKHOCTh
orcnexuBaHusi 3GGEKTUBHOCTH UX BHEIPEHHUs Ojarojaps aHalu3y HUX BINSHUS Ha HHIUKATOPEI
9HepreTHueckor Oe3onacHocTd. TakuM 00pa3oM, METOAWKA 2 HE TOJNHKO MO3BOJSAET OLUCHHUTH TEKYIIMH
YPOBEHb 3HEProOe30MmacHOCTH, HO M CIOCOOCTBYET MpoBeAcHHUI0 Oonee 3(GGEKTHBHOW MOJUTHKH B
JaHHOW 00JIaCTH.

Crenyer OTMETHTh, 4YTO TP aHAM3€ WHIUKATOPOB SHEProOe30macHOCTH ApPMEHHU U
COTIOCTABJIEHUM HX C TOKa3aTelsIMH IO APYI'MM CTpaHaM MOXKHO CIENaTh BBIBOJA, YTO ApPMEHHs HeE
OTHOCHUTCA K TpyNIE€ CTPaH C HU3KHUM YPOBHEM DHCKa 3HEpPro0e30macHOCTH (COIrJIacCHO Meronxuke 1).
Hcrnonp3oBaHNe METOAMKH 2 TMO3BOJWIO BBISIBUTH P MpPOOJIEM B 3HEPreTHKE CTPaHbl, B YaCTHOCTH,
HU3KYI0 00€CHEeUeHHOCTh CTPaHbl TOIIMBHO-YHEPreTHUECKUMH PecypcaMy AJisl TPaHCIOPTa, BBICOKYIO
3aBUCHUMOCTb CTPaHbl OT MPUPOTHOIO Ia3a, HEAOCTATOYHBIH 0OBEM NPOW3BOACTBA MEPBUUYHON SHEPIUU
[0 OTHOIICHHWIO K BAaJOBOMY IIOTPEOJICHUIO, HU3KUH OO0BEM HPOM3BOACTBA IIEPBUYHOM 3HEPIHH H3
BO300OHOBIIIEMBIX HCTOYHHKOB, BBICOKYIO 3aBHCUMOCTh OT PocCCHH B TIOCTaBKE OSHEPropecypcos,
JOCTaTOYHO CPEAHMH OO0bEM HHBECTHLMH B OCHOBHOW KallUTajl B CPaBHEHHUH C IE€PBOHAYAIBHOMN
CTOMMOCTBIO OCHOBHBIX cpencTB mpeanpusatuii TOK, BeIcokyro sHEproemkocTs BBII.
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T.N. Zorina, YE.S. Shershunovich, R.N. Barseghyan

ENERGY SECURITY OF EUROPEAN COUNTRIES:
METHODS TO EVALUATION

A new concept of global energy security is considered. Within the scope of new concept such prior
directions are singled out, as: energy savings, use of ecologically clean production technologies, transportation
and fuel combustion, use of renewable sources of energy as the basis of development of humanity and preservation
of considerable amount of natural resources for future generations. Analysis of indicators of energy savings of
Armenia is given and its comparison with indices of other countries is done.

Keywords: energy security, methods of energy savings evaluation, index of security risk.
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IMPOBJIEMbBI BUOSHEPI'ETUKHN B KOHTEKCTE KOMIIVIEKCHOI'O PA3ZBUTUSA
BO30OBHOBJISIEMOM SHEPTETUKH B PECITYBJIUKE APMEHUA

Paccmampusaiomea  ocnoenvie nanpaenenus —pazeumus  Ouodnepeemuxu 6 Apmenuu. Buisgiena
Heobxooumocmy nocmenennou ougepcuguxayuu suepeocucmemvl PA. Obocnosana 8axcHocms ocywecmenenus
uneecmuyuti 8 cghepy OuodHepeemuKu PpecnyonuKu, a MmaxxHce QGopMUposanus 20Cy0apCmMEEHHO-UACHO20
napmuepcmea 013 cmanoeienus ompacau. ObOOCHO8AHA HEOOXOOUMOCHb PACCMOMPEHUs OUOIHepLeMUKY KaK
K104€601i KOMNOHEHMbL CUCIEeMbl IHep2emuyeckol 6ezonachocmu Pecnybnuxu Apmenus.

Kniouesvie cnoga: Ouosnepeemuxa, 60300HO61AeMAA dHEPeeMUKA, dHepeemuyeckas 0e30nacHoCmby,
ousepcuguxayus, UH8eCMuyuu.

PazButre BO30OHOBISIEMON JHEPreTHKH SBISIETCS OJAHMM W3 BAXXKHBIX IIArOB Ha MyTH
JEMOKpATH3aIlMi U TyMaHM3allud MHUPOBOW »HepreTuku. 3a mociennue 100 met Oblia M3pacxomoBaHa
0oJIbIIas YacTh UCKOIAEMOTO TOIUIMBA, HAKOIUICHHAS B 3€MHBIX HeApaxX B TEYCHHWE MUJUTMOHOB Jer. K
TOMY JK€, [0 UMEIONIMMCS TIOJICUeTaM, CpeJHee KOJIMYECTBO BBIPAOOTAaHHOW 3HEPTUM HEPaBHOMEPHO
pacmpesenieH0 MeXIy IJOJbMH, MPOKUBAIOIMIMMHA B Pa3IMYHBIX CTpaHaxX. Tak, cpeaHee KOIHYECTBO
MPOU3BOJAMMON DJHEpPruM, ymnorpedmsemoi sxutenem CeBepHoil Awmepuku, npumepHo B 100 pas
MIPEBBIIIAET KOJHMYECTBO WUCHOJIB3yeMoil sHeprum xkureis Adpuku n FOxuol Asmm. Bonee Toro, 3a
TOCTIEIHNE JIEeCATHIIETHSI B MHUpE BEAETCA aKTHBHAs Oopb0a 3a DHEPropecypchl, MPEUMYIIECTBEHHO 3a
HeTh W Ta3. 3avacTyro »Ta Ooprda mepepacTacT B MPOJODKUTEIHHBIC BOWHBI M KPOBOIPOJIUTHBIC
KOH(UIMKTHL. JlaHHOE O00CTOSITENHCTBO, HECOMHEHHO, IUKTYET Pa3jMYHBIM CTpaHaM HEO0OXOJUMOCTh
pa3BUTUST BO30OHOBISIEMOW HHEPreTHKH KaK TapaHTa CBOEW OJHEPreTHYeCKOW HEe3aBUCHMOCTH U
6esomacHoctu. IIpm 3TOM TOJ0BOI pocT MOTpeOIEHHsS HCKOMAeMOro TOIUIMBA B MHpPE COCTaBISET
npumepHo 2%. Vicxoast U3 BBINIECKa3aHHOTO, MOYKHO KOHCTaTHPOBATh, YTO PAa3BHTHUE BO30OHOBISIEMON
SHEPreTUKU — OJUH U3 BaKHEUIINX BBHI30BOB 4yenoBeuecTBY XXI B.

“B ornuuue OT TPUAUATHIX TOJOB, CETOMHSIIHUN 3KOHOMHUYECKUH KPU3KUC BBI3BAH KPHU3HCOM
SHEPTEeTUYECKUM: MBI C Y’KacoM OOHApPYKWIH, YTO UCTOYHUKH SHEPTHH HE SBISIOTCS HEUCUEPIIAEMbIMHU.
Sl Hameroch, YTO MEHS HE COYTYT JIETKOMBICICHHBIM, €CJIH I PHUCKHY 3l1eCh YTBEpXKAaTh, YTO
SHEPTeTHYECKUH KPHU3UC H CONMYyTCTBYIOIIEE €My YMEHBIIEHHE pOCTa IPOMBIIIIEHHOCTH €CTh
€MHCTBEHHBIH CEphE3HBIA IIAaHC IS HaIIero (ppyCTPUPOBAHHOI'O CTPEMIIEHHS K CMBICTY. Y Hac ecTh
IIIAHC OCMBICIIUTh camux ceOs. B Bek oOriectBa M300miust OONBIIMHCTBO JIOACH UMEIOT JAOCTAaTOYHO
CPEICTB JUIA KU3HH, OJJHAKO MHOTHUM JIFOSIM COBEPIIICHHO HEU3BECTHO, Payl YeTo UM XUTh. Tereps ke
BITOJTHE BO3MOJKHBIM CTaHOBUTCSI CMEIIEHHE aKIIEHTOB OT CPEACTB K JKM3HM Ha JKM3HEHHBIC LIENH, Ha
CMBICII XU3HU. U B OTIIMYME OT UCTOYHUKOB SHEPTUU, ITOT CMBICI HEUcUepraeM, Besnecymr” [1].

Tak ewmwe B 70-¢ roapl MUHYBILEIO BEKa IMUCAJ BCEMHUPHO H3BECTHBIM aBCTPUICKUN IMCUXOJOT
BuxTtop ®@pankin. OpHako Takas OIEHKa HEPreTHYECKOTO KpH3Hca M POJIM YelIoBeKa B HEM ele Ooiee
aKTyajgbHa B HaIlM JTHU TPU TEPMAHCHTHO YTIIYOJISIFOIICHCS MEMpecCHr B MHPOBOW IKOHOMHKE H
CHI)KCHUU 3HAYMMOCTH JIMYHOCTH KaK HamOoJjee IeHHOro pecypca. IMEHHO B 3TOM KOHTEKCTE CETOIHS
HaM, KaK HUKOTJa, HEOOXOANMO TEPEeCMOTPETh HAIlld OTHOIICHHS C YHEPTeTHKOH, PYKOBOJCTBYSCH HE
TOJIBKO CHIOMHUHYTHBIMU MOTPEOUTEIHCKUMHU TMOAXOJAMH, HO 3arjsablBas B OyIylnee U CTPOSI HOBYIO
MOJIEIb KaK MEXJIMYHOCTHBIX, TaK W MEXKIYHAPOJTHBIX OTHOIICHUI HAa OCHOBE 3KOJOTHYECKUX U
HPaBCTBEHHBIX MPHUHIUTOB. C 3TOH TOYKM 3peHHs Ooiee 4yeM BaXHO oOecredeHue mpoliecca pa3BUTHS
aNbTePHATHBHON OJHEPreTHKH, aKTOpaMH KOTOPOTO JMJOJDKHBI BBICTYNATh Kak CTPaHBl C pPa3BUTOM
TPaJUIIMOHHON SHEPIrOCUCTEMOH, TaK M HAYKOEMKHE SKOHOMUKUA. OCOOEHHO aKTyallbHO pa3BUTHE NaHHON
OoTpaciii Uil CTpaH, HaXOAANIMXCSA B MPSAMOW 3aBHCHMOCTH OT IOCTaBOK HE(PTH WM raza W3 JPYTHX
TOCYIapCTB M HE UMEIOMINX OONBINX BO3MOYKHOCTEH IS TTOJTHOIIEHHOW TUBEpPCH(UKAITIH TIOCTABOK [2].

OOpamiasice Kk mpobOieMaM pa3BUTHS BO300OHOBISIEMOW HSHEPreTHKHM W, B YacCTHOCTH,
OuosHepretukn B PecmyOnmuke ApMmeHus, oOpaTHMCs, TpPEkKAEC BCEro, K 3aKOHOJATenbHOW Oase.
O4eBHIIHO, YTO TIOCIETHSS SABISIETCS HEOOXOAMMBIM YCIOBHEM Pa3BUTHS BO30OHOBISIEMOI SHEPTeTHKH.
['maBHBIM 3aKOHOAATEIBHBIM aKTOM, PETYIUPYIOLINM YKa3aHHYIO OTpacib, sBIsieTcs MpuHATHIH B 2004 .
“3akoH 00 »HeprocOepe:KeHMH € BO30OHOBIISIEMOH »SHepreTvke”. 3aKOH ONpeAeiseT MPHHIMIIEI
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OCYIIECTBJICHHUS DJHEProcOepekeHUs] W TOCYAApCTBEHHON IOJMTHUKH Pa3BUTHS BO30OHOBISIEMOI
SHEPTeTHKH, a TAK)Ke MEXaHU3MOB MX OCYIIECTBIICHNUS, HAPABIECHHBIX Ha:

®  YKpeIUIeHHEe SKOHOMHYECKOH 1 SHepreTHdeckoi He3aBUCUMOCTH PA;

e TIOBBIMICHUE CTEMEHW HKOHOMHYECKOW W JHEpreTudeckoil Oe3omacHocTH PA, Hamae:KHOCTH

SHEPTOCHUCTEMBI;

® CO3JIaHWE HOBBIX MPOU3BOJACTB M OPTaHH3AIMIO YCIYT, CTUMYJIHPYIOMIUX SHEProcOepekeHrne u

pa3BUTHE BO30OOHOBISIEMOI SHEPTETHKH;

® yYMEHBIIICHNE TEXHOTEHHOTO BO3ACUCTBHUS Ha OKPYIKAIOMIYIO Cpely, 37I0pOBhe yenmoBeka [3].

Ceronnsi B peciiyOimKe mporiecc MOJMy4YeHUs] SHEPTUU M3 OMoraza HaXOJUTCS HAa HaYaJIbHOM dTare
cBoero passutus. CornacHo mporpamme USAID, paspaborannoit B 2007 r., moTeHIman Ouoraza B
Apmennn Ha 2006-2020 rr. omeHeH cieayronuMm obpaszom: npu 34,17 mau doan. CLIIA wHBeCTHIHA
MOXXHO eXeromHo obecrmeunBath 38,34 min KyOOMeTpoB OWoOTrasza, 4YTO ITO3BOJUT IPEIOTBPATHTH
BbIOpOCHI MeTaHa B atMoc(epy. Ilocnennee mpruobOperaer oco0yi0o aKkTyallbHOCTh B CBS3H C TE€M, YTO
METaH OKa3bIBaCT BIMSHUE HA MAPHUKOBBIA 3PQEeKT 3HauuTensHo Oonbine, yeM CO,: OH HaXOTUTCS B
atMocdepe 12 met. B cBOIO odepens, 3aXBaT METaHA PAcCMATPUBACTCS CETOMHS KaK OJWH W3 JIyYITHX
KpPaTKOCPOYHBIX  CIOCOOOB  MPENOTBPALICHUS TIO0aNbHOTO TOTEIJIeHUus. ApMenust oOnajgaer
3HAYUTEJIILHBIMU 3alacaMi Te0TePMaIbHONW YHEPTUH M BO3MOKHOCTSIMU BBIPAOOTKH 3JIEKTPOIHEPTUH H
teruma. [lo MHEHHWIO crienuanucToB, BbIpaOboTka 3nexTpodHeprun 150...200 MBm cuutaercs BIOJHE
peasNbHOM, a ee UCIONb30BaHUe [T TETUIOCHAOKEHHS - IePCIEKTUBHBIM. | eoornueckre M3bICKaHus B
LHEHTPaJbHOM BYJIKaHUUECKOW 30HE TMO3BOJMIM OOHApYKUTh NEpPCIEKTUBHBIE TeoTepMalbHBIE U
MUHepanbHble MecTopoxneHus (Jxepmaxmop, Cucuan u 1p.). OmHa W3 TEPBBIX yCTaHOBOK TIO
MIPOM3BOACTBY OWMOTa3a W3 HaBO3a CEIbCKOXO3SMCTBEHHBIX JKMBOTHBIX B KOMOWHAIIMHA C COJTHEYHOW
BOJIOHArpeBaTeIbHON CUCTEMON B ApMeHuu Obula cO37aHa Ha HeOonblioW (epMme MO pa3BeACHUIO
KpPYMHOTO poraroro ckora B AmapaHe B 1998 r. mpu moanepxkke skcneptHoro neHtpa "VISTAA".
AHaNOTHYHBIE YCTAaHOBKH, HO 0€3 COJHEYHBIX KOJJIEKTOPOB, OBUTH CMOHTHPOBAHHI Takke B ErBapne v B
cene barpamsn [4].

Kpymnueiimas OuorasoBasi ycTaHOBKa, co3JaHHas B ApMEHWH, HaxoauTcs Ha Jlycakeprckoi
nrunedadpuke. ['a3 31ech MpenMyIIeCTBEHHO UCTIONB3YETCS AJIS yIOBICTBOPEHUS HY kI NTHIIE()aOpPHUKH.
OtpaboTaHHBIE OTXOMABI BHICYIIMBAIOTCS Ha OTKPBHITHIX IUIOMAAKaX. BBICymeHHass MOpONIKOOOpa3zHas
Macca, B CBOIO oOuepenb, SBISETCA OTIMYHO CcOaJaHCHUPOBaHHBIM ynoOpeHueM. B mepcnexTuBe
HaMe4JaeTcs OCYIIECTBUTH ra30CHA0XKEHNE OJIHM3IIekKaIero HacelIeHHOTO ITyHKTa. 3aMEeTHM, YTO C BBOJIOM
B OKCIUTyaTallii0 JaHHONH OMOTra3oBOW YCTaHOBKH JKOJOTHYECKas 0OCTaHOBKA B PErHOHE 3HAYUTEIHHO
YITyYIIHIACK.

OpHAaKO OCHOBHBIM JICHCTBYIOIIMM KOMMEPUECKUM IIPOEKTOM I10 MOJyUYSHHUIO SHEPTUH U3 Ororasa
MOJKHO CUMTaTh MPOTPaMMy OIEHKH MOTeHIana Ouoraza Ha HyOapalmeHCKOH TOpoACKOW cBalke U
co3maHusi cooTBercTBytomux cranmuii. B 2001 r. smonckas kommanus "lllamuasy" cOBMECTHO C
npaBuTenbcTBOM PA n EpeBanckoii Mopueit npuctynmia k pabote Haza psiioM MpoekToB no cxeme CDM
(Clean Development Mechanism — Mexanusm uyucroro pa3Butws). OAWH W3 HUX — MPOEKT IO
molTydeHnio MeraHa n3 HyOapameHCKOW CBalKdM M €ro NalbHEHIIer0 HWCIOJIh30BAaHHUS B KadecTBE
sHepronocurens. CoriiacHo JOKyMeHTy, paspadboranaomy UNDP u UNFCCC B 2007 1., ycTanosmeH 16-
JETHUH CPOK TIOTAllleHUs] [EJIeBOro Kpeauta. Ha naHHBIE MOMEHT K pealn3aldd IMPOrPaMMBI
MpHUBJICUCHBI TpH smoHCkue kommanwu: "llnvunsy", "Xokaiimo Omektpuk [layep" m "Mumyn". B
JAHHYIO [TPOTpaMMy ObLIO MHBECTUPOBAHO mopsiaka 8§ min oonn. CLIA [4].

Kax BummMm, Apmenusi o0nagaer BecbMa CEPhE3HBIM MOTEHIIMAIIOM Pa3BUTHS OMOIHEPTETHKU.
OpHaKO OYEBHIHO, YTO Ul €€ Pa3BUTHS MPEKIEC BCEro HEOOXOAMMO Halla)KMBAaHHE TOCYNAPCTBEHHO-
YaCcTHOTO MAapTHEPCTBA, TaK KaK HEYJOBJIETBOPUTEIbHOE (DYHKIMOHUPOBAHKE NAHHOM OTpaciu CBA3aHO
HE TOJIBKO C TEXHHWYECKHMHU BOIIPOCAMH, HO TaK)Ke M C BOMPOCAMHU PEryJIHpOBaHHs phIHKA. [lo3umms
rocy/apcTBa B Pa3BUTHHM TaKOW CTPATETHYECKH Ba)KHOM CHUCTEMBI, KaK dHepreTudeckas 0e30macHOCTb,
COCTaBJISIIOIIEH YacTbl0O KOTOPOIl SBIAETCS TakKe BO300OHOBIseMass JHEPreTHKa, HMEeT KII04YeBOoe
3HauYeHHE.
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V.S. Davtyan, K.S. Minasyan

BIOENERGY PROBLEMS IN THE CONTEXT OF COMPLEX DEVELOPMENT OF
RENEWABLE ENERGY IN THE REPUBLIC OF ARMENIA

The basic directions of development of bioenergy in Armenia are shown. The need for gradual
diversification of the energy system of Armenia is identified. The importance of investment in bioenergy of the
republic is substantiated. The importance of the formation of public-private partnership for the development of the
industry is presented. Renewable energy is considered as a part of the energy security of the Republic of Armenia.

Keywords: bioenergy, renewable energy, energy security, diversification, investments.

JaBran Bare CaMBenoBUY — KaHIUZAT MOJUTUYECKUX HAyK, IOLEHT Poccuiicko-ApMsHCKOro
(CnaBsHCKOT0) YHUBEPCHUTETA, NCHCTBUTEIBHBIN WieH UHXeHEepHOU akafeMun ApMEeHIN

Munacsan Kapen CepreeBuuy — KaHAMIAT TEXHUYECKUX HayK, MHOCTPAHHBIA wieH WHXeHepHO
akaneMuu YKpauHsl, Benymuii cneunanuct 3A0 “I"aznpom-Apmenus”
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APXUTEKTYPA, TPAAOCTPOUTEJIBCTBO
N CTPOUTEJBCTBO

OB U3BECTKOBBIX PACTBOPAX IPEBHEI'O TAMATHHUKA "TATEB"

I'arux llara6eroBuy I"ajcrsan
PexTop HanmoHanbHOT0 YHHBEpPCHTETAa aPXUTEKTYPhI M CTPOUTEILCTBA APMEHHUH,
JOKT. TEXH. HAYK, Ipodeccop, AedcTBUTENbHBIN YieH UAA, HHOCTPAHHBIN Y/ieH
HnxeHepHOil akageMun Y KpanHbI

Tlpusoosimces pe3yrbmamosl UCCAe008aHUs NPOO6 OpeGHUX PACMBOPOS, U3LAMBIX U3 PA3IUYHBIX YHACMKO8 KAMEHHbIX
KOHCIMPYKYULl U OCHOBAHULL OMOENbHBIX 30AHUL, COOPYICEHUll U NOCMpoeK MoHacmulpckoeo komniexca ''Tames". H3yuenvi
OCHOBHblE MeXHUYeCKUe XapaKmepucmuKy KiaOOUHbIX U WmyKamypHuix pacmeopos. C UChonb306aHueM Memooos XUMU4ecko2o
U nempozpagpuueckozo aHanU308, INEKMPOHHOU MUKPDOCKORUU U PEeHmeeHoepaguu onpeoenenbl Xumuyeckue u MuHe-
panoauyeckue cocmasbl pacmeopos. Bviaenennvie ochogHvle kavecmeenHvle NOKasamenu OpesHUX pacmeopos MO2ym HOMOUb
npu 6b100pe HOBbIX PACMBOPO8 OIS UX UCNONb308AHUS 68 PECIABPAYUOHHBIX pabomax Tamescko2o MOHACMbIDA.

Kniouesvie cnoea: namamnux, Kiaoka, wmykamypka, pecmagpayus, Uccie0o8anus, usgecms, necox, pacmeop, cocmas,
Xapaxmepucmuxu, MUHepano2us.

Tepputopun HbBIHEIIHEH M HMCTOPUYECKOW APMEHHHM OOraThl apXWUTEKTYpHBIMHU HaMATHUKAMH, MHOTHE W3
KOTOPBIX SIBJISIIOTCS KYJBTYPHBIM HacjeJHeM MHPOBOTO COOOIIecTBa. DTO KaMEHHBIE COOPY)KEHHMs, B KOTOPBIX
UCIOJIb30BaHbl MHOTHE PA3HOBUIHOCTH TY(OBBIX, H3BECTKOBBIX, 0a3aJbTOBBIX MOPOJ U, B OCHOBHOM, U3BECTKOBBIE
pacTBOpPHI HA Pa3IMYHBIX TUIOTHBIX M MTOPHUCTHIX MPUPOAHBIX Meckax. [1o pa3zHooOpa3uio MpUMEHEHHBIX MAaTEPHAIIOB,
TEXHOJIOTUH ¥ KOHCTPYKTHBHBIX PEIICHUH 3TH JPEBHHUE COOPYKEHHS UMEIOT Psijl Crienn(UUECKUX 0COOCHHOCTEH 1
TpeOyroT 0c000T0 MOIX0AA TIPU X BOCCTAHOBICHUH.

Hawmnyumas pecraBpanmsi, Kak H3BECTHO, HE JOMYyCKaeT AaKTHBHOTO BMENIATENBCTBA. JTO IpOIECC,
MPEATOIarafoIiii HECTICIIHOE BHIMOJIHEHNE HauMEHEe BO3MOXKHOTO 00beMa PEMOHTHO-KOHCEPBAIIMOHHBIX paldoT.
B ycrnoBusix OTCYTCTBHS HEOOXOAMMOIO IIaKeTa PeCHyOIMKAHCKUX HOPMATHBHO-MHCTPYKTUBHBIX TEXHHYECKHX
JIOKYMEHTOB, OCOOEHHO TI0 MAaTepHUalOBEIYECKHM M TEXHOJOTHYECKHM BOIPOCAM, MPHU BOCCTAHOBICHHH MOTYT
MMETh MECTO OUIMOKH M YMYUICHUs], MPUBOJSIIME K HOBBIM MOBPEXKICHUSM M CHIKCHHIO IICHHOCTH NaMsTHHKA.
CoBpeMEHHbIE TEOPETHUECKHE NPUHIMWIBI PECTaBpallil pacCMaTpUBAIOT JIPEBHUH MaMATHUK He KaK
ApXMTEKTypHOE MPOM3BEJCHUE WJIM MEMOPUAIBHOE COOPY)KEHHE, a KaK Hay4YHBIH JIOKYMEHT ¥ WCTOPHYECKUH
ucrouHuk. CHauasna HeoOXOIUMO “TIpOYecTh” €ro, TO €CTh U3YUYHTh IYTEM BCECTOPOHHETO OOCIEIOBAaHUS, B TOM
YHCIIe U COCTOSHUS NPHMEHEHHBIX MaTepuaios [1].

ITpakTika oOCHENIOBaHMS COCTOSIHHS MaTepHajoB IIOKa3bIBacT, YTO HaMOOJee YSI3BUMOM COCTaBISIOLIECH
KJIaJOK CTEH, apOK, CBOJOB, KYIOJOB, MOKPBHITHH M IMPOYMX KaMEHHBIX KOHCTPYKIHMH OOJIBIINHCTBA IPEBHHUX
COOpPY)KCHHUI SBISIETCS WX H3BECTKOBas pacTBOpHas dacTh [2]. Jlmst w3ydeHWs OPEBHHX PACTBOPOB TaKHX
TPaHINO3HBIX TAMATHUKOB, TIO00HBIX TaTeBCKOMY MOHACTBIPIO, HEOX0qMMa pa3paboTKa CreMaIbHON TPOTPaAMMBI
UCCIIE0BATEIbCKUX PA0O0T C MPUBIICYEHUEM CIICIIMAINCTOB PA3IMYHON HayYHON HAIPaBICHHOCTH.

BoccraHoBneHre MOHACTBIPCKOTO KomIulekca ‘“TareB”, OZHOTO M3 BENIWYECTBEHHBIX CPEIHEBEKOBBIX

NaMATHUKOB ApMeHHUH, Hayatoe B 70-bIX rofiaX MpoLUIOro CTOJIETUs, ¢ HeOOIbIIMMH HepephIBaMHU IIPOIOIKASTCS
JI0 HacTosiero BpeMeHd. Ha aTtom srame Juis BbIOOpa HOBBIX PECTaBPALIOHHBIX PAaCTBOPOB M3YYEHBI COCTAaBHI U
CBOMCTBA HECKOJBKUX JECATKOB MPOO PAacTBOPOB, pe3yibTaThl HMCCIENOBaHUS 16 M3 HUX NpPEACTaBIIEHBl B
Tabn.1- 3 n Ha puc.1 u 2. IIpoOsI OBl 0TOOPaHBI U3 PA3IMYHBIX YYaCTKOB KAMEHHBIX KOHCTPYKIUI 1 OCHOBaHHMH
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OTZEJIBHBIX COOPYXKEHHUII KOMILIEKCa, MOCTPOCHHBIX B Pa3Hble MCTOPUYECKHE Mepuojbl. Pabora BbIMONIHEHA B
WNHcTuTyTa XMMHYECKHX U
¢msnueckux Hayk HAH PA (umen.-kopp. HAH PA C. Xapatsin) u Uacturyra reonormdeckux Hayk HAH PA
(x. reon.- mun. H. JK. CrenansiH u A. CaakxsiH).

naboparopusx CTpouTeabHOM opranm3anuu “Topuszont 957 (n.r.H. I'. Tajcrsan),

Tabruya 1
Hexomopuie xapaxmepucmuxu opegnux pacmeopos
NN MecTo u3bsITUs [Tnor- [Ipou- PacrBopu- Kap6onat-
poo I.II. MpoOBI pacTBOpa HOCTb, HOCTb, Masl 4acTh, HOCTb, %
Kke/m® Mlla %
1 K‘J‘Iam(a CTEHOBas, EyHHLI MOCTPOMKH, CIIpaBa OT 1850 45 15 30
1.“CB.AcTBananyy
9 KJ'[aZ[KauCTEI:IHOBaSI, BcnomoraresnbHast 1685 46 15 25
MIOCTPOiKa
3 Knaaka crenoas, “KonromHs™ 1750 5.0 15 45
4 KJ'If,HKa (dbyHDaMeHTHast (I_L[yp’(’b-l), 1750 35 20 31
11. “Cs. I'puropa JlycaBopuua
5 Knanka BeicTyna, “PoaHuk” 1800 6.5 25 51
6 TpilMGOBKa OCHOBaHHUS (]_Hypq:’—S), 1850 35 20 49
1. “Cg. Iloroca u CB. Ilerpoca
7 Knanka crenosast, pyunsl “ CB. EBcraTeoca” 1720 3.0 20 45
8 Knaznxa crenosas, "KpenoctHas GanrHs" 1725 4.0 15 50
9 ‘I‘<na)11<a CTiHOBa&I, Gopmatop 1880 70 15 40
["aBazana
10 KJ‘If.)IKa (byHnameHTHas (I_I_Iypg)-Z), 1800 25 20 48
1. “Cs. [loroca u Cs. IleTpoca”,
Knanka crenosast (Kepu-5),
11 11. “Cs. Iloroca u Cs. Ilerpoca” 1825 6.0 15 40
Knanka crenosast (Kepu-6),
12 1. “Cs. Iloroca u Cs. Ilerpoca” 1740 6.5 15 4l
13 i(nagma d)yHuameHTl-ffm (Iypd-5), 1850 3.0 20 33
KpenocThHast 6amss
14 KH‘E‘I,I[Ka GbyHIaMeHTHAs (]_L[ypg)-7), 1860 45 15 31
11. “Cs. Iloroca u CB. Ilerpoca
15 'I'_L[TyKaTypKa CTEHOBast Hap}’/)KI'{'aSI, 1695 19 35 33
BcnomorarenbHast OCTpoHKa
16 PITyKaTypKa CTEeHOBas BHy:l:pe'}vIHHﬂ, 1890 18 20 95
BcromorarenbHasi HOCTpoika
Tabnuya 2
Pesynomamor xumuyeckoeo ananuza OpeeHUX pacmeopos
CozepikaHue KOMIIOHEHTOB, %
NN
jr e N S = I - = T T < = =T I T A
o (7] < = 'S s O = o a = pd X T
Tabi.1
1 2 3 4 5 6 8 9 10 11 12 13 14
1 40.6 131 0.62 5.62 0.07 14.4 2.07 9.05 0.32 0.15 2.30 180 | 4.86
2 35.9 14.2 0.59 5.24 0.14 155 2.16 9.85 0.32 0.06 2.30 1.90 5.10
3 220 7.90 0.25 4.84 0.14 29.9 1.76 250 0.20 0.12 1.50 1.10 2.00
4 24.9 8.26 0.24 2.58 0.56 31.6 1.90 23.6 0.52 0.10 1.50 1.00 1.87
5 234 4.06 0.17 1.84 0.14 31.8 0.88 25.7 0.11 0.10 1.50 140 | 4.86
6 55.1 17.4 0.69 9.93 0.47 242 2.28 1.45 0.20 | 0.07 0.90 1.70 2.06
7 23.8 5.37 0.10 4.09 0.28 334 1.67 27.4 0.15 0.07 150 | 0.60 1.52
8 20.8 6.40 0.24 5.44 0.14 295 2.62 224 0.14 | 0.12 1.90 1.10 3.84
9 19.9 6.16 0.20 2.39 0.28 36.9 1.33 254 0.20 0.05 130 | 0.70 151
10 20.4 7.33 0.30 2.61 0.53 36.1 1.16 234 0.19 0.07 1.70 0.70 0.93
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Ipooonsicenue mabn. 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
11 17.6 5.43 0.10 1.14 0.14 41.0 1.27 31.2 0.13 | 0.07 130 | 030 | 031
12 17.6 5.96 0.12 2.29 0.28 38.9 1.70 28.5 0.18 | 0.06 160 | 0.60 | 0.72
13 36.3 12.0 0.38 4.68 0.56 19.4 2.18 4.75 040 | 0.12 1.90 150 | 4.52
14 29.7 9.05 0.34 3.78 0.56 27.3 1.52 20.1 0.29 | 0.09 1.70 1.10 1.04
15 25.0 18,5 0.56 2.23 0.01 28.0 3.25 20.6 011 | 0.02 | 032 | 021 | 0.01
16 18.0 10,2 0.42 2.4 0.02 41.4 2.06 22.4 0.08 | 0.03 | 0.32 | 0.09 1.33
Tabauya 3
Pesynomamur nempozpaguueckozo ananuza OpesHux pacmeopos
KonmuecTBeHHOE coziepkaHNE MHHEPAIIOB, Y%
Tsoxénas Gpaxmms Ulérkas ppaxmms
NN o < 9 8 g £ 3
mpo6 E = g °:’ = o E E E § E S § § =t §
1o s | 8| E| 2| g £ g & |E8| € |¢ | 2| 5| &
ra6i1.1 3 = 5 = g g & Q S a E |2 & 3 & £
s | 5| = | & | = = s | 52| 2 |5 2 g g
~ ~ é A & =
1 30 30 3 1 4 16 45 6 4 1 0.5 56 40 3 1
2 45 17 3 3 5 15 4 3 2 2 - 60 25 - 10
3 30 27 4 2 4 15 12 4 3 2 1 60 31 7 2
4 40 20 1 3 5 24 15 4 3 3 1 61 30 2 7
5 10 70 5 - - 15 - - - - - 60 25 - 10
6 40 25 3 2 3 15 4 3 3 0.5 - 64 30 1 5
7 35 14 5 3 7 28 - 5 - 3 - 59 30 5 6
8 25 50 10 3 3 9 - - - - - 60 35 - 5
9 30 55 3 1 1 7 - 2 - 1 - 60 25 1 1
10 30 20 5 2 8 18 16 6 3 2 - 58 35 - 7
11 30 15 1 2 10 36 2 2 - 1 1 50 43 3 4
12 50 22 3 1 3 10 5 2 0.5 0.5 0.5 60 30 8 10
13 50 30 3 1 3 8 2 2 2 0.5 - 65 25 - 10
14 35 40 1 1 3 7 4 2 3 2 0.5 67 28 1 4
15 25 62 2 - 0.5 7 0.5 1 0.5 1 0.5 65 - - 10
16 25 35 20 - - 4 - 7 2 1 - 45 40 - 15
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X500 5KV 010715 S0pm

10 30 50 70

63(f) 2 XS0 2KV 01075 S0pm

Puc.2. HImyxamypra cmenoeas enympennsis, ""Bcnomoeamenvuas nocmpouxa’”

[TpoBeaeHHBIMU HCCIICIOBAHUSIMH ONPEISIICHO, YTO BO BKJIQJIOYHBIX M IITYKaTYPHBIX PacTBOpax
B KAQueCTBE BSDKYILETO HCIOJIb30BAIaCh MCKITIOYHTEIBHO BO3AYINHAS W3BECTh. KIajo4HbIe pacTBOPEI
IIOKa3aiy 3HAYCHHs IUIOTHOCTH B mpexenax 1675...1875 ke/m® w mpounoctu — 2,5...7,0 MIla, a
IITYKaTypHBIE PACTBOPHI - cooTBeTcTBeHHO — 1860..2200 xke/m® m 1,2..1,8 Mila. TlpuMeHeHHbIC B
KJIaJIOYHBIX U IITYKATypHBIX PACTBOPAX MPUPOJIHBIC MECKH COJCPKAT 3HAYUTENBHOE KOIM4YecTBO (boree
MOJIOBUHBI) BBIBETPENBIX 3EPEH, KOTOPBIE OO0YCIIOBIMBAIOT YXYAIICHUE KAaUYeCTBEHHBIX IMOKa3areiel BO
BPEMECHH KaK B BO3AYIIHO-CYXHX, TaK M BO BIQKHOCTHBIX YCJIOBHSAX. Pe3ynbraTbl  HM3yueHHUS
XMMHYECKOTO M MHUHEPAJIOTHYECKOTO COCTABOB MOKA3aJlM, YTO U3HAYAJIBHO B KJIAJOYHBIX U3BECTKOBBIX
pacTBopax OBUIM HMCIOJIb30BaHbI MECKA 3TOr0 PErHMOHA, B OCHOBHOM, M3 MEJKHX W OYCHb MEJKHX
(bpakimii KBapIeBO-MOJIECBOLINATOBBIX CMECEH ¢ HEOOIIBIINM KOJIMUYECTBOM IIPHUMECEH IPyTruX MUHEPAIOB
(MarHeTUT, TMMOHUT, aBIUT), @ TAK)KE MUKPOYACTHI U3BEPKEHHBIX MOPOA. B MITyKaTypHBIX pacTBOpax
TaKXe ObUTM MPUMEHEHbI MECTHbIC MPUPOJHBIC MECKH, BO3MOXHO, TOJNyYaeMble MyTeM JpOOJICHUS
KpYITHOPa3MEpPHBIX OOJIOMKOB WJIM O0pa3oBaBIIMECS B pE3ylibTare €CTECTBEHHOTO pa3pylIeHUs
IIUTAKOBBIX TOPHBIX TMOpOJ. B KadyecTBe HAMOJHHUTENS B OJHOM M3 INTYKAaTYpHBIX PacTBOPOB ObLia
UCIIOIb30BaHA COJIOMA, BEPOSTHO, C IIEJBI0 HMCKIIOYECHUS PacTPECKHBAaHMS Marepuajia B IPOLEcce ero
TBepaenus (puc.1).

DKCMEePUMEHTAIbHO YCTAHOBJICHO, YTO COOTHOIICHHUS BSDKYLIETO K TECKY B 3aBHCHMOCTH OT
BPEMEHHU M KOHKPETHOTO MECTa MCIOJIb30BaHUs COCTAaBIAIOT OT 1/1 10 1/4, TO ecTh OBUIM HCHONTB30BAHBI
"“>xupHbIe" 1 "OYeHb KHUPHBIE" COCTABBI, YTO HECKOJIBKO HE COOTBETCTBYET PACHPOCTPAaHEHHOMY MHEHUIO
00 apMSHCKHMX H3BECTKOBBIX pPAacCTBOpPax. B cpelHEBEKOBBIX MaMITHUKAX ApPMEHHH TNPUMEHSITUCH
pacTBOpBI, ISl KOTOPHIX, B OTJIMYME OT BHU3AHTHHCKHX, XapaKTEPHO COJCPKaHUE 3HAYUTEIBHOTO
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KOJIM4YecTBa Tecka, ocobeHHo mopuctoro. O KadecTBe W3BECTH CYyAWIH IO TOMY KOJIWYECTBY IECKa,
KOTOPOE MOKET "TIPUHSTH"' WM3BECTh. YeM OOJIBIIE TIECKa, TEM JTyUIlle N3BECTh.

KapOoHaTHOCTB HcCIeJOBaHHBIX M3BECTKOBBIX PACTBOPOB KojeOseTcsa B mpenenax ot 30 mo 95%.
BrIsiBIeHO, 9TO BO BCEX HCCIIEOBAHHBIX COCTaBaX OTCYTCTBYET CBOOOJHBIN THAPAT OKHUCH KalbIUS, B
Pa3NUYHON CTENeHu OOHAPYKEHbI KapOOHM3MPOBAHHBIC CHIIMKATBHl KalbLMs, HAaJHYHEe KOTOPBIX MpHU
OTCYTCTBHM THIPABIMYECKOH NOOABKH CBHICTEIBCTBYET O HE3aBEPIIEHHOCTH TMPOTEKAIOMMX B HHX
npoueccoB. ['MapaT OKMCH KaJIbIusl U3 U3BECTKOBBIX PACTBOPOB B TEUCHUE OYEHD UIUTENHLHOTO BPEMEHH
B3aMMO/ICHCTBOBAJ C KPEMHE3EMHUCTHIMU COCTABIISIONIMMHA TPUMEHEHHBIX PUPOAHBIX MecKoB. [lpu sTom
NPOUMCXOJMIM HENpPEphIBHBIE W3MEHEHUS, CBS3aHHBIE C KPYroBOPOTOM KpeMHe3eMa, B pe3yJbTaTe
obpasoBeiBasicss ruapocunukar kanpius, T.e. Ca(OH),+Si0,—CaSiOs, u3 nocneanero mon aeiicTBruem
yriaekucioro rasa - CO, BEIIENSICS OIaJIOBBIA Telab KpeMHeseMa - SiO,.a(., KOTOPHIA MOCTENEHHO MOT
00€3BOXKUTHCS, KPUCTAIUIN30BAThCS U TIepelT B xammeaoH - SiO;, T.e. BEPHYTHCS B KPUCTALIHYECKOE
0e3BogHOe cocTostHie. CXeMaTH4eCKd BBILICONHMCAHHOE MOXKHO IPECTaBUTH CIEAYIOUIMM 00pa3oM:
KpucTamdeckuii kpemuesem kBapua (SiO;)—runpocmukar kanpiusi(CaO-SiO,) — onanoBblil reib
kpemuesema (SiO,.aq.) — kpucrammyeckuit 6e3Boaubiit xanuenon (SiO,). BeiiieonicaHHbie MPOIECCHI
HAIAOHO MPOAEMOHCTPUPOBATHM  TOJNyYCHHbIE PEHTI€HOIPaMMBbI HCCIIEIOBAHHBIX  KIIaJOYHBIX
U3BECTKOBBIX PACTBOPOB.

YCTaHOBIEHO, YTO pacTBOpHUMAas dYacTh KJIAJOYHBIX pacTBopoB cocraBimsier 15..25%, a
mrykatypabix — 35 u 20%. HeBomoCTOMKOCTh KIIQJIOYHBIX PACTBOPOB NPU OOMIBHOM YBIaXKHEHUH
KaMEHHBIX KOHCTPYKIMU CTalla MPUYMHONH BBIMBIBAHHS CBSI3YIOIIEr0 PacTBOpa KAMEHHBIX MOKPBITUH U
YaCTHYHO PAacTBOpa BHYTPU CTEH, YTO TMPHUBEIO K 3HAYHTEIHHOMY PACKPHITHIO IIBOB M MECTaMH K
pacmarbiBaHUIO ApXUTEKTYPHO-CTPOUTENBHOTO Kapkaca. [IpM MOCTOSHHOM — yBIQ)KHEHHH KaMEHHBIX
KOHCTPYKIHMI M3BECTKOBBIE PAaCTBOPHI B 3HAYUTEIBHOM CTENECHW PAaCTBOPSUTUCH B BOJE, TaK KaK BOAA B
COCMHEHHH C YTJIEKHCIOTOW pa3pyllarole ACHCTBYET Ha KabIMid, 00pa3yercs KUCIBIHA YTIIEKHCIBINH
kanpiuii Ca(HCO3),, KOTOPHIHM, KaK M3BECTHO, 10 CpaBHEHHIO ¢ KopOoHaroM kaibuus CaCOgs, mMeeT B
100 pa3 OGoJblIy0 PacTBOPHUMOCTh. DTOTO MOIJIO HE MPOM3OWTH, €cli OBl pacTBOPHI COACPIKAIH
CIEIMaTbHbIC HAIOIHUTENH B BUJIE JPEBECHOMN 30JIbI, NMEMSHKHU WIIW TPUPOIHBIX MTyIIIOIAHOB.

Ilo mpuMeHEHHBIM MaTepuaaM U TEXHOJOTHSIM OCOOEHHO MHTEPECHO OCHOBaHHE IepkBU “CB.
IToroca u Cs. [lerpoca”. Y4auTsiBasi pa3Mepsl 3MaHM, OHO JTOJDKHO OBLIO, €CTECTBEHHO, OBITH PACCUUTAHO
Ha OYCHb OOJBINYH Harpy3ky. OCHOBaHWE mMpejacTaBiIsSeT COOOM MOIIHBI MOHOJMT, COCTOSIIUN H3
XOpoIIo yTpaMOOBaHHBIX cJ0€B. Hwxuwmii cmoit mypda, packpeitoro mgo rayomsst 1,35..1,55 .,
3aHuMaroT pasHopasMepubie (15...35 cm) mrockue, B GONBITHHCTBE OKATAHHBIE KAMHHU, BBIIOXKEHHBIE
tonumHoi 30...35 cu. Bropoit cnoit (nmpumepHo 5 cm) - 3T0  OecriecyaHblii  M3BECTKOBBIH pacTBOD,
NPUTOTOBJICHHBI C HCIONB30BAaHUEM TJIMHSAHOM MyJphl M3 Pa3MOJIOTBIX OTXOJOB TOHYAPHOTO 00sl.
Crnenyer mo0aBUTh, YTO KaMHH HIDKHETO CJIOS OBUTH OOBOJIOYEHBI TEM JK€ PacTBOPOM. M3BECTKOBBIN
pacTBOp JOCTATOYHO TOABKIKHON KOHCHUCTEHIIMH, CKOpEEe BCEro, 3alMBaJCS CBEPXY /0 3alOJHCHUS
MEKKaMEHHOT'O0 TPOCTPaHCTBA M 00pa30BaHHA TOHKOTO IOBEPXHOCTHOrO CiOsl. Takas TEXHOJIOTHS
IIUPOKO TPHMEHSJIach B JIPEBHHE BPEMEHA IS CBA3BIBAHUS HACYXO YJIOKEHHBIX HEOTECAHHBIX
KaMHEW B WMCKYCCTBEHHBI MOHOJHUT, B YaCTHOCTH, B KOHTHHCHTaThbHOW DWHWKHUU W B (PUHUKUUCKHIX
KOJIOHMSAX Ha OCTPOBax W TOOepekbsx, Bo BcéMm Oacceitne Cpemmsemuomopbs [3]. Tperwii coit
(25...30 cm) - aTO yTpamMOOBaHHAsl CMECh JKHPHOW HW3BECTH C YBJIAKHEHHOW MEIIKO3EPHUCTOH MAacCoii
TIIMHKUCTBIX M MIIAKOBBIX TIOPoJ. BeposiTHO, 3Ta cMech NMpeABAPUTENBHO JUTUTENHFHO NIepeMENINBaIach 10
0o0pa3zoBaHusl OJHOPOAHOM KICHKON Macchl, 3aTeM TIIATEILHO YIIOTHSIACH IO TAKOTO COCTOSHUS, TIPH
KOTOPOM HaJIMTash Ha TIOBEPXHOCTH BOJA HE BIUTHIBAJIACH B yTpaMOOBaHHBIN ciioil. UeTBEpPTHIN Ciioi
(30...35 ¢m) BBUIOKEH KaMHSIMH, Kak MEPBbIi, U 3aJIUT CBEPXY OeCrecyaHbiM M3BECTKOBBIM PAaCTBOPOM,
coziepKamuM 100aBKy U3 TIMHSIHON myApbl. CIIeayONuid, ATk (IPUMEPHO 5 cm) cioii oOpa3oBasics Ha
MOBEPXHOCTH TMPEIBIAYIIEr0 CJI0S TMOCe TOJHOTO 3allofHEHUS MEXKAMEHHOTO MPOCTPaHCTBa
U3BeCTKOBBIM pactBopom. Illecroit cmoit (25..30 cm), Kak W TpeTHid, MNpPEACTaBIsieT COOOM
yTpamMOOBaHHYIO CMECh M3 BHINIENIEPEUNCIEHHBIX MaTepuaiaoB, a cempmoit (15..20 cm) — 10
W3BECTKOBBI PacTBOp, MPHUTOTOBICHHBIA ¢ NMPUMEHEHHEM PEYHOIO IMECKa, CMEIIAHHOTO C HeOOJIBbIINUM
konmmuecTBoM (10 10%) ropHOro mopuCTOro mecka, CKOpee BCero, MepIuToBoro. Jms momydeHus
[EJIOCTHOTO TPEACTABICHHUS O MaTepHallaX W TEXHOIOTHSX HM3TOTOBJICHUS OCHOBAaHHUS 3TOTO MOIIHOTO
COOpY>KeHHUs1, 0€3yCIOBHO, HEOOXOAUMBI JTOTIOJIHUTEIBHBIE UCCIICIOBAHUS.

TareBCKUiI MOHACTBIPCKMI KOMIUIEKC XPaHUT MHOTO MHTEPECHOTO U  HEH3BEIAHHOTO.
Heobxomumo mpoBecTH o0mIHpHBIE, HE3aBUCHMBIE OT PECTaBPAIllHOHHBIX Pa0OT HAyYHBIC UCCIIECOBAHNUS,
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HalpaBJICHHbIC HAa U3Y4YEHUE IPUMEHEHHBIX MaTepUaoB U TexHojorui. Cucremarnsanus u 00o0IeHne
HAKOIUIEHHBIX HAYUYHBIX JaHHBIX MO3BOJIAT PEAIBHO OLICHUTH 3HAHUS U YMEHHUS IPEBHUX CTPOUTENEH.

TaTeBckuil MOHACTBIPCKUI KOMILIEKC HA MPOTSLKEHUH MHOTUX BEKOB CTPOWIICS U TOCTPAUBAJICS,
paspymancsi 1 BoccraHaBiuBaics. OH OblI CBUIETENEM MHOI'MX IO0E U MOPaXEeHUH, CONepeKUBaTEIEM
MHOTHX HamacTel u OeicTBuil. B HempocTylo COBETCKYIO 310Xy OCHOBATENbHO pa3pyILICHHBIH OT
3eMJIETPACEHHs] TMaMATHHK OBbUI MPAaKTHYECKH MOTHAT W3 pyHMH. BoccraHoBuTenbHBIE pabOTHI OBUTH
OCYILIECTBJICHBI LIEHOH 3HAYUTEBbHBIX 10 TEM BpeMeHaM (PMHAHCOBBIX 3aTPaT U OIPOMHBIX YEJIOBEYECKUX
YCHIINH, COMOOTPEYEHHOTO TPYAa H YMEJIOCTH MacTEPOB, IPEJAHHOCTH U TaJaHTINBOCTH apXUTEKTOPOB-
pectaBpaTopoB. IIpu 3TOM OBUIM HCIIONB30BaHBI M TaK Ha3bIBa€MbIE HETPAIWIIMOHHBIE MaTepHajbl, B
YacTHOCTH, OETOHBI W PAcTBOPbl Ha MNOPTIAHALUEMEHTHOM BSDKYIIEM, KOTOpBIE TaKXe JOCTONHBI
U3y4eHHs, OEpPE)KHOI'O OTHOIIEHWS M 3alllUThl OT arpecCUBHBIX BO3AEHCTBUH. DTO yXe Hama c
MaMATHAKOM O0OIIIast UCTOPHS.
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«Sufetd» <hL <NhTCUraULLh 4rU3hL LARONR3MELENP UUWLUPL

Phpjuws Eo Swply Jwhwlhwi hwdughph  wowidhl  pkiplkph,  phiniyeniabbph b
Jupmgyuéplbph pupk nbunpnifghwbbph b hpdpkph wwppkp wknuwdwubphg dnipunyud
hinugnyl punupnibph hEnwgnunnipinibabph wpyniapakpp: Mumdbwupplly o wunnp pupdwdph b
ujwnuyhll  punupnbibph  hpdbwlhwl  wbbhhulwlh  phnipugpbpp: Ghpwnking  phdpwlwi b
wwwpughnwlwl JEpnidnipul, EEjunpnihughl dwbpuqhiughli b nkingbiwgpuyghll JEpnpikpp,
npnoyly kb pwnpupibbph phdpuluml b hwbpwpwiulwl puguppuluqdipp: Ziwugnyl pwnuwpuibph
puguhwpnifwé gniguiihsbkpp jupng ki oghly inp swmwulibph planpnupput hupgnid ppubp «Swpl»
Ywhwlml huduyhph JEpulwbqhdwl wpprunwlplbph dudwiuly oqunuignpstynt hundup:

Unwtgpuyhti pwnbp. hnipwpdwl, pwpdwdp, ujuy, JEpuwlwbgbnid, hEnmwgnunnipmnibihp,
Uhp, wywg, niénype, pununpnipinil, pinipugpkp, hwipwpwinpni:

G.Sh. Galstyan

ON LIME MORTARS OF OLD MONUMENT “TATEV”

The results of investigations of samples of ancient mortars withdrawn from different parts of stone
structures and foundations of several buildings and structures of “Tatev” monastery complex are presented. Basic
technical characteristics of mortars of masonry and plaster are studied. The chemical and mineralogical
compositions of mortars have been determined by using the methods of chemical and petrographic analysis,
electronical microscopy and X-ray diffractions. Revealed indicators of ancient mortars can help in the selection of
new mortars, for using them in the restoration works of “Tatev” monastery.

Keywords: monument, masonry, plaster, restoration, investigations, lime, sand, mortar, composition,
characteristics, mineralogy.
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APXUTEKTYPA, TPAAOCTPOUTEJIBCTBO U
CTPOUTEJBLBCTBO

OCHOBHBIE HAIIPABJIEHU PA3BUTHSI
JAOPOKHO-TPAHCIIOPTHOU CETU I'OPOJJA EPEBAHA

Cupexan bopucosuy Oransin
JupexTtop 3A0 “EpeBannpoexrt”,
JAeficTBUTENbHBIH YieH NH:KeHepHOI akageMun ApMeHuH,
npogeccop HannoHanbHOro yHUBepCUTETA aPXUTEKTYPhI M CTPOUTEIHLCTBA APMEHNUH,
KAHAUAAT aPXUTEKTYPbI

Ilpeonazaemcs npoepamma yryyuenus OOPOACHO-MPAHCIOPMHOU cemu 20poda Epesana nymem pasepysxu
yenmpa, Yay4ueHnus 0opodiCHO-MPAHCHOPMHOU Cemu YeHMpa U OP2AHU3AYUL OKPYICHBIX MASUCMPATbHBIX 00PO2
2. Epesana.

Kntouegvle cnosa: mpancnopm, yiuuHo-00pOACHAS. CeMb, paA36umue, pazepysKa, Mmypusm.

OCHOBY YJHYHOJIOPOKHOW CETH TOpPOJia COCTABISIFOT MaruCTpPalbHBIE YIHUIBI U JOPOTH, KOTOPHIE
OepyT Ha ce0s OCHOBHOI TPaHCTIOPTHBIA TOTOK.

B EpeBane 6a30oBble TpaHCIOPTHBIE CBSI3M OOECIEUMBAIOTCS MAarHCTPaIsIMU, KOTOPBIE CBSA3BIBAIOT
JKUIIbIE KBapTallbl OKPY)XHBIMH ~ YJIMIIAMUA W PaJiallbHBIMA MaruCTPAISMHU, OSpYIIMMU CBOE Hayalio B
LEHTPaJIbHON YacTH ropoja.

B mHacrosimmee BpeMs M3-3a Bce €II€ HEPABHOMEPHOTO paclpeneseHHss paboThl TPaHCIIOPTHBIX
CpENCTB 3HAUMUTENbHAS JOJSl MEPErpPyKEHHOCTH OTBOJUTCS LEHTPATBbHON YacTU TEPPUTOPUU TOPOJIa.
B pamkax mpemyiaraeMoi MpOTrpaMMBI 0 YIyYIIEHHIO PabOTHl YIMYHOIAOPOKHON ceTn EpeBaHa
AKLEHTUPYIOTCS CIelyIoIne TPY HalpaBiICHU MEPOTPUATHIL:
A - pa3rpy3Kka LIeHTpa ropoja;
b - ymydmenne paboTsl yIHIHOIOPOXKHON ceTH IeHTpa Eperana;
B - opranuzanus OKpy>KHBIX MarucTpajbHbIX Jopor EpeBaHa.
s peanu3zanyy IporpaMMbl HEOOXOANMO BBITTOTHHUTE CICIYIOIIUE 3aJauu:
COBEpILIEHCTBOBaHME HKCILTyaTallMi TOPOACKOTO X03sIMCTBA;
peryaupoBaHue OecrpepbIBHOTO M 0€30MacHOr0 ABMKEHHS TPAHCIIOPTa;
o0ecreueHue IBaKyalluOHHON 0€30MacHOCTH;
CTUMYJIMpOBaHME pa3BUTHS TypusMa B EpeBane;
obecrieueHue 6e30MaCHOTO MEPEABMKEHHUS TIEIIEX0/0B U, B YaCTHOCTH, HHBAINIOB;
yIIy4IIEHHE SKOJIOTHYECKON CUTYaIlMH B TOPOJIE;
CTUMYJMpPOBAaHHUE PA3BUTHUS JEJOBOTO B3aWMOCOTPYAHHUYECTBA MEXKIY YAcCTHBIM CEKTOPOM U
M3pHUEH;
® DSKOHOMHS BPEMEHM, PACTPAUYMBAEMOI0 Ha yJIyYIlIEHUE ACIIOBOM Cpebl.
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Pasrpy3ka mentpa EpeBaHa. 31ech OCHOBHOW aKIIGHT CTaBHUTCS Ha OPraHU3AIMIO OKPYKHBIX
TPaH3UTHBIX JOPOT U MpoOIeMy OBICTPOI pa3rpy3Ky HEHTPAIbHOM YacTH ropo/ia, SIBJISIONIYIOCS CEerOIHs
OJIHOM 13 MEePBOOYEPETHBIX.

B wactm pasrpy3kn 3a OCHOBY Oepercs CIEAYIONMH TPHUHIUI: YIWIB CEBEPO-I0KHOTO
HamlpaBJIeHUs Topoja CAeNaTh IO BO3MOXXHOCTH C BBICOKOH TPOMYCKHOM CIIOCOOHOCTBIO U C
HENpPEpbIBHBIM JIBJKEHHEM, a TaKX€ C HallpaBIEHHOCTBIO IOTOKOB K MEXIOoCyAapCTBEHHBIM
MaructpaiasiM Ha CeBaH, ApapaT, AlTapax.

AL, sunar

UrLIE 2075
OF THE YEREVAM CITY U TO 2015,
iyl CAFICY D MELARIMEES

A
e ey

— FAEESED )
— AT /
Lyrgydiys /
Aizg f

— AR TESGIHT
LTy PgAIT N

— POE AE AP THT

A

— Sy B y
R R . ) __.—--—‘—""/'
T e U S

Fledinin

----- L OEEAEAR SiEWARF VEBESEERD

Puc. 1. Cxema passumusi mpancnopmuou cemu Epesana  Puc. 2. [Ipoekxmuas cxema mpancnopmuou cemu 2opooa
6 cocmase I ennnana 2opoda Epesana

CornacHo mporpamme, ¢ y3/la CEBEPHOTO Bhe3Aa ropoja (mpocnektsl AsaryTsH u Komuraca)
ymuna CapajaHIKu BIMBaeTCS C BBIE3KAIOMIMM W3 ABaHa MPOCHEKTOM MSCHHUKSHA, KOTOPBIN
npojoixkaerca ynuiei ['epanu, mocie nepexoauT B YIUIYy XaH/DKAHA, B MPOCHEKT ApPIIaKyHSII, TOCe
yero Ha yiunsl lllupaku mepecekaeT COCTABISIONINE aBTOMAruCTPald PecIyOIMKAHCKOTO 3HAYEHUS
CeBep-IOr Ha crenyromux oTpe3Kkax: MarucTpaib MEKIOCYJapCTBEHHOIO 3HAa4eHMs ApTalarckoe
mocce — ynmmna llupakn - ApraBang — ynumna babamkansa — ynmuma Trauael — kBapTaidl CHIAKSIH —
AnrTapakckas MarucTpajib MEKIrocylapcTBeHHOro 3HaueHus (puc. 1 u 2).

B npomexyrtke Mmexnay 2005-2009 romamu ObUIM peasn30BaHbl OOBEMHBIE TNPOEKTHBIE U
CTpOUTENbHBIE pabOTHI, Ha OTpPE3Ke J0 MPOCIeKTa APIIaKyHAI ObUIH MOCTPOCHBI U PEKOHCTPYHPOBAHEI
TPAHCIIOPTHBIE CBSA3H OOIMIEH MPOTHKEHHOCTBIO OKONO 6.1 xum. BBUM 3alpoeKTUPOBAaHBI TakkKe H
MOCTPOEHBI Pa3HOYPOBHEBBIE Y3IIbl, MOCTHI, TOHHEIH.

Yayuuienue paGoThl YJIUYHOAOPOXKHOI ceTu neHTpa EpeBana. B neHTpanbHON yacTu ropoja
MoKa3zaTellb MarucTpajdbHON IJIOTHOCTH JOJDKEH MpPEBBIIATh CPEAHHMI TOKa3aTenb ropona (3alaHHas
TUIOTHOCTh cocTtaBisieT 4,5...5,0 km/ke.km). TIpOTSIEHHOCTh MarUCTPAIBHBIX YIIHIl HEHTPATBHOTO SApa
COCTaBIIAET OKOJIO 29 KM, a IIIOTHOCTB — 5,3 KM/K6.KM.

B meHtpe oOCHOBHOE BHUMAaHHME JOMKHO YAEIATHCA YBEIMYEHHIO MPOMYCKHON CHOCOOHOCTH
JEMCTBYIONINX YIIUI H BO3MOKHOMY 00€CIIEUeHHIO HEPEPHIBHOCTH MMOTOKOB TPAHCIIOPTHBIX CPECTB.

st peanuzanuu npenonpeneacHHbIX [ eHepanbHbIM IIIaHOM MaruCTPajdbHbIX YIIUIL U YU MECTHOTO
3HAQUYEHHUsSI HAMEYAETCsl CTPOUTEJIBCTBO MCKYCCTBEHHBIX COOPYXEHUH - MHOTOYPOBHEBBIX PAa3BA30K,
MOCTOB, TOHHEJIEH. YUWThIBas CrieU(UKY 3acTpoiiku EpeBaHa m HECMOTpsi Ha OOJBIIYIO 3aTPATHOCTS,
PEKOMEHAYeTCd IpPU CTPOUTEIBCTBE BBILICYKA3aHHBIX COOPYKEHHH IO BO3MOXHOCTU PEaTU30BATh
BO3MOYHBIE€ BAPUAHTHI UX MOJI3EMHOI'O CTPOUTEIILCTBA.

Jnst  obecriedeHUs] ONTHMAaJIbHO O€30MaCHOIO TMEPEABIIKEHHSI IEIIEX0/0B, HWHBAIHIOB U
MAJIOTIO/IBM)KHBIX TPYIII HACENICHHUS B 00A3aTEIbHOM MOPSAKE HEOOXOIUMO OCYIIECTBICHHE MNEPEXOI0B
Pa3IUYHBIX TUIIOB.
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Opranuzaums OKPY:KHBIX MarucrpajbHbix Jopor EpeBana. g pasrpy3ku IOTOKOB
aBTOMOOWJILHOTO TpaHcnopTa B EpeBaHe HE0OXOIUMO OpraHM30BaTh OKPYKHYIO JOPOKHYIO CETh JUIS
ropojia ¢ y4eToM OCHOBHBIX Ba)KHBIX HarpaBieHui. B yacTHOCTH:

e Upan-Merpu- Apramar-I'tompu-baspa-I'py3us;

e Upan-Merpu- Apramar-Awmrapak- Banagzop- barparamen —I'py3us;

e lpan-Merpu- Apramar-Cesan- Junmmxan- HoemOepsiH- barparamen —I py3ust.

IIpemmaraeTcss TEpeKpOUTh TPEThE HANpaBIICHWE, B YaCTHOCTH, ApTamarckoe mocce (M2) —
Hyo6apamen- xpeex — M4 (EpeBan-CeBan), kotopoe 00be3xkaeT EpeBaH ¢ BOCTOUHOIH CTOPOHBI U
pelIaeT BONpOChl HHKEHEPHOM 3aIlIUThI ONIOJI3HEBBIX OTPE3KOB TPACCHI.

[lepBoe u BTOpOE HampaBieHUS MPEAIAraeTcsi OPraHu30BaTh C 3alagHON CTOPOHBI, KOTOPbIE OyAyT
mpoe3karb depe3 Apramarckoe mocce (M2)- Macuc- Aianuct, mepecekas MS (DUMHam3HHCKOE
mocce)- barpamsa (BnmuBasice ¢ M1 ninm ApramaTckoe Iocce) — CeBepHasl 4acTh HACEIEHHOTO ITyHKTa
[Ipomrsn, n mocne o HanpasneHuo [toMpu niu Baranzopa (puc.3 u 4).

BRGUILE suLAn g URLIE 2025
DEVELOPMENT OF THE STREET-ROAD SYSTEM OF YEREVAN CITY UP T0 2025

Epenan
Fpknk

Puc. 3. Pazeumue mpancnopmuoii cemu Epesana Puc. 4. Ilpoexmnas cxema pazeumusi 00be30HbIX
Ha nepcnexmusy 0o 2025 eooa Mmacucmpane 2opooa Epesana

Hns  Hagmexkamero  OOCHyXHBaHHAS  OOBE3THBIX ~ MEKIOCYNAapCTBEHHBIX  MarucTpajei
MpeaaracTcsi OpPraHW30BaTh TAK)KE KOHEYHBIC Y3IIbI IPUTOPOIHOTO TPAHCIIOPTA C LEIBI0 MadbHEHIIeH
OpraHu3allid U 3aJCWCTBOBAHMSI MEXKIYyTOPOJHEH MapIIPyTHOH AOPOTH, a TakXKe 30HBI MapKOBaHUA
CPEICTB TPY30IEPEeBO30K, 30H OCHOBHOTO W BPEMEHHOTO ITapKOBAHHS, BBHE3KAIOMIMX B CTOJHILY
TPAHCIIOPTHBIX CPEJNICTB, 30HY IMCIOKAIMH IMYHKTOB OOCITY>KHBAaHUS TPAHCIIOPTHBIX CPEICTB W OTIBIXa
TYpHUCTOB, TIEPCOHAJIA U TTACCAKUPOB.

Jannas nporpamma Obuta mpejictaBieHa B uroHe 2015 roma Ha MexayHapoAHbIH kKoHKype 2016
roma “I'opox mupa JIlu Kyan H0”.
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Jluteparypa

1. I'enepanpheiii ian ropoaa Epesana 2005-2020 rr., 3AO «EpeBaHnpoexT»
2. ITporpamma pasutus ropoja Epeana na 2014-2017rr.
3. IIporpamma paszsutus ropona Epesana, 2016r.

U.R. Ohwtjwt

GMN4UuL LUNULP AULUMNUCLUS ULUMNPSUSPL SULSh RUMGUSU UL
<hULULUL NM1NRE3NRLLENE

Unwowplynid [ Eplwl punuph dwhwmwuphwnpubugnpunughll guigh  pupbjujulul
Spughp ' Uktunpnbh pkobwpupdwl, [Eiinpnbh Swhwmywphunhngngughll gubgh pupkjunfifwmb b
Epliuiip ppowligny duypninuyhl swhwguphbbph unnigdwi dhongny:

Unwugpuyhti pwnbp. wnpwiugynpn, dwbuguphunpubuynponughl gubg, qupqugnid,
plplwpuninid, nnniphgu:

S.B. Ohanyan

MAIN DIRECTIONS OF DEVELOPMENT OF ROAD-TRANSPORTING NETWORK OF THE
CITY OF YEREVAN

A program for improvement and development of the road-transporting network of Yerevan by dumping its
center, improvement of its traffic and organization of building highways that envelop the city is suggested.
Keywords: transport, street-road network, development, dumping, tourism.
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TEXHOJIOT'MsI MUIIEBOW 1
JIETKOU NPOMBIIIVIEHHOCTH

A.T. bBargacapsn, A.I'. Akonsn, A.I'. Kazapsu

HE 3ABBIBASA NPOLUJIOE, CO3JAEM OCHOBBI JJISA BY AYLIEI'O

Ilpedcmagnenvl pakmvl OMHOCUMENLHO PA3GUMUA NUBOBAPEHHO20 Oend 6 Apmenuu. [JemanvHo uzyuaemcs
ucmopus komnanuu 340 “Epesanckoe nugo”, 6 yacmuocmu, npotioeHHbill KomMnanueti nymos nocie 19972. — nepuoo
PEKOHCMPYKYUY U AKMYATU3AYUU OOCIMUIICEHUTI U YCNEX08, 2eoepaus IKChopma u op.

Kntoueswie cnosa: 340 “Epesancroe nugo”, pekoncmpykyus, MOOEPHU3AYUsL, CMPAMe2ust pa3eumus.

HpesHerpeueckuii uctopuk KeenHodoHT (V Bek 110 H.3.) B CBOEM 3HAMEHHTOM TpyJe “AHnabacuc”
OIMCal KU3Hb U OBIT ApMeHHHU. B 4acTHOCTH, HCTOPUK YIOMHHAET HATUTOK U3 3€PEH SUMEHS, “TePIKHi
W IPUSATHBIA Ha BKYC”, KOTOPBIM €r0 YIOCTHJIM MECTHBIE XkuTesu. BHe Bcsakoro comHenus, KceHopoHT
TOT/Ia BIIEPBBIE B XU3HH IOMpoOoBai nuBo. OnHAKO, KaK HU CTPAHHO, MIEPBbIC TMBOBapEHHbIE 3aBOJBI B
OpuBaHH OTKPBUTHCH UMb B 1880-x.

HecmoTps Ha TO, uTO MUBO OBLIO U3BECTHO B ApMenuu eme B VII B. 10 H.9., CO BpeMeHeM crocod
€ro NPUTOTOBIICHUSI B CTpaHe Obul yTepsH. A neiictByromme B 1880-x B Auekcanapornose (HbIHE —
I'fompn) nmBOBapeHHBIE 3aBOABI MOJIB30BAINCH PEIETITaMH, PUBE3EHHBIMU 13 EBpormbl, rae B cpeanme
BEKa 3TOT HAIMTOK HalleJ MUPOKoe pacnpocTpanenre. B 1892r., mapannensHo ¢ HauaaoM IPOU3BOACTBA
puca, ABETSHI[ pellwI OoNnpoOOBaTh CBOM CHUJIBI M B NMBOBapeHUH. Bynyun AajibHOBUIHBIM U YMHBIM
peanpruHUMaTeieM, oH moexai B Oneccy, 4ToObl TOCKOHAJIbHO M3YYHTh MUBOBAPEHHOE JIENO0, a 3aTeM
moObIBall U B HECKOJBKHMX E€BPONEMCKHUX CTpaHax, Ile MPOU3BOJICTBO INHBA YXE HMEJO TIIyOoKue
Tpagunuu. BepHyBIINCh B DpHBaHb, ABETSHII OTKPBII Ha Oepery TOro ke 3aHry NMABOBAapCHHBIN 3aBOJI
“3anra”. [lyig moilydeHUs BBICOKOKAYECTBEHHOTO IPOJYKTa ABETSHI[ 3aKkymnan suMmMeHb u3 Kapcckoi
obusacTy, a xmMeab — u3 [lonbin.

[Tonavany 3aBoJ BBITyCKal ABCHAALATH THICSY BEAEp MHBA B r0J] — 37€Ch PadOTaNI0 BCETO JECATh
YelloBeK. B mepBbie ronbl TNIaBHBIMH TOTPEOUTENSIMUA MPOMYKIUU “3aHra” OBLIM KUTETH DPUBAHCKOU
ryOepHHH, a TIO3)KEe OHA MPUIIDIACK 110 BKycy U THdarciam. Ho ocTaHaBiIMBaThCS HA 3TOM ABETSHI] BOBCE
He coOupaincs: BCKOpe ero MHUBO CTalo NOpojaBaTbcs B ropojax Poccuu, mocie uero Havajiach
“sxcnancus’ B EBporry. B 310 TpynHO noBepuTh, HO MUBO “3aHra” B KpacHMBO O0(OPMIIEHHBIX OYTBIIKAX C
(assHCOBBIMH MTPOOKaMU MOJIB30BAJIOCH OOJIBIIUM ycIleXoM Aaxke B I'epMaHuu u Yexuum — cTpaHax, rie
SYMEHHBI HalWTOK H3JaBHA CUMTAeTCs HalMOHAJIbHBIM OpeHaoM. Kpome Toro, 3a HECKOJIBKO JIeT
MPOAYKIMS “3aHra” yA0CTONIach MATH KPYITHBIX €BPONEUCKHUX Harpas.

Kak u y MHOTHX yCHEIIHBIX MpeAnpuHUMaTeNIel, ¢ MPUXOA0M COBETCKOW BIACTH Jefa ABETSHLA
TIOIIIJIN BCE XY’Ke M Xyke. Ero meruima — mactepckre 1o Mpou3BOACTBY pHca W MUBOBAPEHHBIN 3aBOT —
ObUIM HAIIMOHAJHM3UPOBaHBL. Bripodem, HOBbIE BIACTH BCKOPE MOHSIIHM, YTO 0€3 INIABHOTO CHEIHANUCTA U
UAEHHOro BIIOXHOBUTENS 3aBOJ JOJIro He mpoaepxkutcd. Ilo uMerommMcs nokymeHTaMm, 1 mapra 1924
roga ApyTioHa ABeTsSHIA IPUHSUTH Ha paboTy Ha ero xe npennpusatre. 1o 1926 roga oH 3aHUMa TOCT
pyKOBOUTENS 3aBoja, paboTas, HECMOTps Ha BCe TPYAHOCTH, TaKkXke AOOPOCOBECTHO, KaK U paHbLIE.
ApyTioH ABersHI ymen w3 ku3HH B 1937 romy. Ilocme ero cmeprn 3aBox OBUT 3aKpEIT, IO
MMMBOBAPEHHOE /110 B ApMEHUH (DaKTHUECKH 3a0bLITH.

JInme mocie Benukoit OteyecTBeHHOM BOMHBI, B 1952 roay, B EpeBane OTKphIICS HOBBIN 3aBO/I -
“EpeBaHCKUI NMHMBOBAapEHHBIN 3aBOJ”, I'/Ie MPOU3BOJWINCH TaKMe NMMBHBIE MapkH, Kak ‘YKurynesckoe”,
“Pmxckoe”, “Ann” u 1.0. B 1997 rony “EpeBanckmii muBoBapeHHBIH 3aBoa~ OBLI mMpeoOpa3oBaH B
aKIoHepHoe obuiecTBo “EpeBaHckoe nuBo”.

1997 rox cram TOBOPOTHBIM MOMEHTOM JUIsl KOMIIaHMHM. I[IpeBpaTMBIINCH B akKIHMOHEPHOE
00IEeCTBO, KOMIIAHMS BCTYIWJIA B HOBBIH II€pHOJ IWHAMUYHOIO Pa3BUTHSA, UYTO OOYCIOBJIEHO
HEO0XOIUMOCTBIO PEKOHCTPYKLMH U MOAEPHU3ALUH [TPOU3BOCTBA.

Heobxonumo 66110 pa3paboTaTh CTPATETHIO pa3BUTHs MIPOM3BOJCTBA U IJIaH JAEUCTBUH, KOTOpbIE
MO3BOJIHMIM OBl MPEANPUATHIO OBICTPO M THOKO aZanTHPOBAaThCS K PHIHOYHOM IKOHOMHUKE B CBSI3H C
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HOBBIMH pEallisIMU, OCTaBasiCh BEPHBIM (PHIOCO(PUH KOMITAHUH - ITPOU3BOJICTBO BHICOKOKAYECTBEHHOTO
MUBa KJIACCHYECKUM CIIOCOOOM U 0€3 KOHCEPBaHTOB.

Crpemsach OOHOBUTH TEXHOJIOTHUECKOE 000pYyIOBaHUE U BHEJPUTH COBPEMEHHbIE TEXHOJIOTUH IS
YBETUYEHHS MOIIMHOCTH TIPOM3BOJCTBA, YIIYYLICHHS KadyecTBa TNPOAYKIMH U PACIIMPEHUS ee
accopTUMeHTa, kommnaHus ¢ 1997 roma Havana peanu3aldi0 MacIITaOHBIX Mep, HAIPaBICHHBIX Ha
TEXHUYECKOE IIEPEBOOPYKEHUE W PEKOHCTPYKIIHIO. OO6opynoBanue OBUIO KYIUICHO  OT (QHPM
npoussoaureneit - KRONES, PALL, GEA, KHS, SIG Combibloc u 1.1. Y3 3THX Mep cleayeT OTMETHTh
clieyoImue:

e 1997-1998 1T. - pecTpyKTypUpOBaHO OPOAMIBLHOE OTACICHHE, YTO MO3BOJIUIIO YIIyYIIUTh
YCIIOBUS TUTHEHBI IPOU3BOJICTBA U MIPUBEICHUS €I0 B COOTBETCTBHE C MEXIYHAPOIHBIMHU
CTaHJapTaMHU;

e 1997 r. - ycTaHOBJIEH TYHHEIbHBII MAcTEPU3aTOP, YTO IMO3BOJIMAJIIO YBEIUYUTH MEPHOJ
XpaHeHus NuBa:

e 1998 r. - ycraHoBneH KoMOMGUIbTp s QuiabTpanuu muBa (120 rexTonuTpoB/dac) u
nmuHuH po3nusa nuBa 6000 OyThUTOK/Yac;

e 1999 r. - BBeZieH B AKCIUTyaTalHMIO 1IE€X I10 MPOU3BOJCTBY JBYOKHCH yTiepona (TBEpAbIH,
JKUIIKANA ¥ Ta3000pa3Hblil), YTO SBISETCA HE TOJBKO OJHHM M3 OCHOBHBIX CTHMYJIOB JIJIS
IIPOMU3BOCTBA, HO TAKXKe UMEET OOJIbIIOE 3HAUEHUE C TOUKH 3PEHUS OXPaHbl OKPYXKaroLeH
cpensl;

e 1997-2000 rr. - MONHOCTHIO TTEpecTpoeHO PopdacHoe OTAETICHHE;

e 1998-2000 rT. - MOHOCTHIO PEKOHCTPYHNPOBAHA U BBEACHA B DKCILIyaTaIMIO [IEHTpaIbHAs
naboparopusi, OCHallIeHHasi COBPEMEHHBIM O0OOPYAOBaHHUEM, YTO TI03BOJIMIIO YCTaHOBUTH
CTPOTHi KOHTPOJIb Ka4eCTBa B COOTBETCTBUU C TPeOOBAHUSAMH HOPMAaTHUBHO-TEXHUYECKOM
JIOKYMEHTAIIHH;

e 2000 r. - BBEeIEH B JKCIUTyaTalMIO II€X MO IPOU3BOJCTBY HATypaJbHOIO COKa, 4YTO
MIO3BOJIMJIO PACUIMPUTH ACCOPTUMEHT BBIIYCKAaeMOHW NPOAYKLUH M AUBEPCUHULIHPOBATH
MPOU3BOICTBA;

e 2001-2002 rr. - pecTpyKTypH3alus BAPOUHOIO 11€Xa;

e 2002-2004 rr. - HA4amO CTPOUTEINHCTBA HOBOTO Jarepss W YCTAaHOBKA TEXHOJIOTHMYECKOTO

00opyT0BaHUS;

e 2003 rr. - BBeJIcHa B AKCIUTyaTalMIO JMHHUS PO3JIMBA MUBA U 0E3aJIKOTOJIBHBIX HAIUTKOB B
I19T Tape;

e 2004 1. - TpoBeNEHBI MPOU3BOJCTBEHHBIE OJKCIEPUMEHTHl IO HCIOIB30BAHUIO

nuatomuToBoro mopouka mnpousBoactea HIIO 3AO “/luotoMut”, a c aBrycra TOro xe
roga u no Hacrosimee Bpemsi 3AO “EpeBanckoe muBo” paboTaeT Ha 3TUX (GHIBTP-
MOPOLIKAX;
e 2007 r. - BBeZIeHa B IKCIUTyaTalMIO JMHUS PO3JIUBa MKMBa U O€3aJKOrOJBHBIX HAIIUTKOB B
aJIOMHUHUEBBIX OaHKaX;
2012 r. - BBeleHa B dKCIUTyaTaIMIO JIMHUS po3iuBa nmuBa - 36000 OyTeuIOK/4ac;
2014 r. - ycTaHOBIIEHBI COJTHEUHbIE OaTapen A UCIONb30BaHUs COJTHEYHOM SHEepruy;
2016 r. - BBEJEHA B dKCIUTyaTalHio JUHUS po3nusa nmusa B [I1OT kerax;
2016 1. - 3aKoHYeHa pa3paboTKa U BHEAPEHH! B IPOU3BOJCTBO TEXHOIOTUYECKHUE HOPMBI U
PEKUMBI NPUTOTOBICHHUS HOBOIO 0€3aJIKOrOJbHOI0 HAaIMTKAa Ha OCHOBE HATYpajbHOTO
CBIPbS (DKCTPAKTHI IISITH TPaB M Macja 4YeThIpeX JIMCThEB M BETOK). DTOT HAMUTOK OyneT
MTO3UIIMOHUPOBATHCS B CETMEHTE JOPOTHX HANMUTKOB, Takux kak Coca-Cola, Pepsi-Cola...
COBpeMEHHBI OIBIT TOKAa3bIBAET, YTO AMHAMHYHOE pAa3BUTHE MPEINPHITHS, €ro BBICOKas
KOHKYPEHTOCIIOCOOHOCTh M peain3alyus BceX HaMeUeHHbIX IPOrpaMM HEBO3MOXKHBI 0€3 MPaKkTHYEeCKOi 1
npoecCHOHATFHONW KBAIM(UKAIIMK TepcoHaia. Hapsmy c¢ pa3BUTHEM 3a TOCIEIHHE IECSTh JIET
KOMITaHUS TIOYTH B YeThIpe paza yBenuumina paboume mecra (160- 615), a cpexnss 3apaboTHas ruiata
paboOTHUKOB yBennumiach Oojee yeM B 4 pasza. 3a mocienHue roabl 69 yenoBek ydacTBOBAIM B Kypcax
nmoBeleHHs  KBajuukamuu, 174 denoBeka MPOUUIM MNPO(PECCHOHANBHYIO  TOATOTOBKY U
NEPENoAroTOBKY, 23 4YeJoBeKa INPUHUIM Y4acTHE B Pa3lIMYHbIX y4eOHBIX Kypcax, OpTraHM30BAaHHBIX 3a
py6exxom. CiieryeT OTMETHTD, YTO Ha MPEANPUATHH Pa0OTAIOT OKOJIO JECATKa KaHIUIaTOB HayK.
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Ceroans npeanpuarue npou3BoauT 13 BugoB nusa, 10 BUIOB HaTypaJbHBIX COKOB U HEKTapoB, 13
BHJIOB IIPOXJIAANTENHHBIX HAMUTKOB, 25 BUI0B BapeHbs, 20 BUIOB KOMIIOTOB, 13 BUIOB J)KEMOB, a TaKXKe
MUHEpaJbHYI0 BOXYy M BHHOTpaJgHbIE JIUCTbA, Wrpas OJHY H3 BEAyIUUX poJiel Ha BHYTpPEHHEM
MOTPEOUTENBCKOM pHIHKE. B mocnemHee Bpemsi BaXKHBIMH M TEPCIEKTUBHBIMH HAIIPABIICHUSAMH, B
KOTOpble HEMaJIO BKJIaJbIBa€T KOMIIAHUS, SIBISIOTCS OpPraHUYEeCKHe COKM M HEKTaphbl, a TaKkKe JEeTCKOe
TMTaHHE.

3a roApl CyLIECTBOBAHUS MPEINPHUATHS CaMbIM 3HAUYUTENBHBIM U HECOMHEHHBIM JOCTHKEHUEM
ABUJIACh TOproBas Mapka “Kunukus”’, koTopas Ha CETOQHSAIIHUN A€Hb SBJIETCA OJHUM U3 NPU3HAHHBIX U
BocTpeOOBaHHBIX OpeHZoB B ApmeHuu. [Ipexxae Bcero, Omaromapsi peopraHu3allid ¥ MOAEPHU3ALUH
IIPOM3BOJCTBA, KOMIIAaHUS 3aHsUla yCTOMYMBYIO HUILY B PSAy BeNyLIMX HpeAnpUATHil ApMmeHHH, a
rpociaBieHHass ToproBas Mapka “Kwimkus” crama 3TanoHOM BbICOKOro KauecTBa. Cekperamu
MPOM3BOJACTBA NPOAYKIMH BBICOKOTO KayecTBa, O€3yCIOBHO, SBIAIOTCA NpodeccrHoHaIbHbIE
CIECIHAITUCTHI, KAYECTBEHHOE ChIPbE, COBPEMEHHOE 000PYI0BaHHE M 0c00ast IPEIaHHOCTh TEXHOJIOTOB.

C 1999 roma mpoaykmnus kommanuu “EpeBanckoe muBo” skcmoprtupyercsi B Poccuro, CIIA,
O®pannuto, [omenry, Cunranyp, Mamnaiizuto, ['py3uto, ABctpanuto, Kanany, Kurait, Mesamy, Hcnanuto,
Typkmenucran, YkpauHy u apyrue crpansl. “Kunukns” MHOrOKpaTHO MOATBEP:KJaia CBOIO BBICOKYIO
pelyTalui0 Ha MPECTMDKHBIX MEXIyHapoOHBIX CMOTpax, 3aBoeBaB B oOwiel crnoxHoctu Oonee 40
30JI0THIX Menane, 5 ['pan-npu 1 MHOKECTBO ApyTux Harpaa. Kpome Toro, komnanus qaxasl — B 1998 n
2003 rr. - Oputa ymocroeHa mpemuu [IpaBurensctBa PA “3a kadecTBO”, a 3a BBIMYCK NPOIYKIIWH,
COOTBETCTBYIOIIEH €BpOIEHCKUM cTaHaapTaM, MexAyHapoiaHas opranusauus BID ypoctomna 3A0
“EpeBaHCcKO€ MUBO” TOYETHBIMH MpHu3aMu ‘‘3oioras 3Be3na” (r. XKenera) m “3a BbICOKOE KauyecTBO™ (T.
®pankdypr).

B 2012 roxy BO BpeMs HallMOHAIBHOIO KOHKypca “Jlydmias Toprobas Mapka roja” KOMIIaHUs
Obula MpH3HaHa MoOenuTeNeM M HarpaxieHa CIeLUalbHBIMH Npu3aMH B HOMHMHAIMAX “Jlydiiee muBo
roga” (“Kunukusa”), “Otkpeitae rona” (muBo “EpeBan”), “Jlydmine M 9KOJIOTHYECKH YHUCTHIE COKU IS
JIeTe 1 B3poCbIX”’ (HaTypajbHbIE COKHM U HEKTaphl “Areva”).

B 2013 roxy B Uexuwu (1. TaBop) nmuBo “EpeBan” n munepansHas Boaa “Jly3unsn”, a B 2015 roxy
nuBo “TeMHOe” 3aBOeBaJIM 30JI0ThIE MEAIH (30JI0TAas [IEYaTh).

B xomnanun B 2003 roxy ObUIM BHEAPEHBI U CepeTU(HULMPOBAHBI MEXAYHAPOIHbIE CTaHIAPTHI
ynpasienusa kadectBoM ISO 9001:2000. C 2015 roga KOHTPOJIb KauecTBa OCYIIECTBIAETCA Ha BCEX
cranusx mnpousBojcTBa B coorBercTBuE ¢ ISO 22000 u XACCII (Anamu3 PuckoB u Kpurtnueckue
Konrponeaeie Touku). 3T0 cTamo OONBIIUM CTHMYJIOM JUI COBEPIICHCTBOBAHUS, YIPABICHUS,
yIIydIleHHsT KayecTBa MNPOMYKIHMHA M TIOBBIIICHUS €€ KOHKYpPEHTOCIIOCOOHOCTH Ha BHYTPEHHEM U
BHEIIIHEM PBIHKaX.

Komnanwsi, moMHUMO BCEro mpouero, CBOEH MHCCHEW CUHMTAeT IMOAJCPKKY Pa3BUTHS HAYYHBIX,
00pazoBaTeNbHbIX, CIIOPTUBHBIX U COLMAIBHBIX CEKTOPOB, pPeaTU3alMIi0 Pa3IMYHbIX 0JIarOTBOPUTENBHBIX
MIPOEKTOB, a TAK)KE AKTUBHOE YYacTHE B KyJIbTYPHOU U OOLICCTBEHHOW KHU3HU CTPAHBL.

He nmoBonbcTBYsick  gocTibkeHHsMH, Kommanus “EpeBanckoe mmBO”  paspaboraia U
II0CJIE0BATENBHO IPETBOPAET B XKU3Hb IUIaHBI Pa3BUTH Ha Oyayliee.
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A.G. Baghdasaryan, H.G. Hakobyan, A.H. Ghazaryan

NOT FORGETTING THE PAST, WE CREATE THE BASIS
FOR FUTURE

The facts about brewery development in Armenia are presented. Detailed description of the "Yerevan
Beer" CJSC history is shown, particularly after 1997: chronology of reconstruction and modernization,
achievements and successes, geography of the export, etc.

Keywords: “Yerevan Beer” CJSC, reconstruction, modernization, development strategy.
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b
Kazapsin Apank I'paunkoBu4 - HavanbHUK 1pon3BozicTBa 3A0 “EpeBanckoe n1Bo”, K.T.H.
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THE GROWTH AND CHARACTERIZATION OF INASSBP COMPOSITION
SEMICONDUCTOR EPITAXIAL STRAIN-INDUCED ISLANDS AND QUANTUM
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In this paper the results for the growth of self-assembled InAsSbP-based strain-induced islands and quantum
dots (ODs) from quaternary In-As-Sb-P liquid phase on InAs(100) substrate are summarized. The Atomic Force
Microscope (AFM-TM Microscopes—Autoprobe CP), high-resolution Scanning Electron Microscope (SEM-EDAX—
FEI Nova 600-Dual Beam), Energy Dispersive X-ray Analysis (EDXA) and Focused Ion Beam (FIB) technique
interconnected with SEM are used for characterization. Here we show that such islands, as they decrease in size,
are undergoing a shape transition. As the islands volume decreases, the following succession of shape transitions
are detected: truncated pyramid, {111} facetted pyramid, {111} and partially {105} facetted pyramid, completely
unfacetted “pre-pyramid”, which gradually evolve to semiglob and then to QD. The morphology, size, shape and
composition of these objects are investigated. A critical size (~550 nm) of the InAsSbP-based strain-induced islands
shape transformation from “pre-pyramid” to semiglobe is experimentally measured. EDAX measurements at the top
and bottom’s angles of the InAsSbP quaternary pyramids and lattice mismatch ratio calculations have been
performed. These measurements showed that the strength at the top of pyramids is lower than at the bottom’s
angles, and that the islands size becomes smaller when the lattice mismatch decreases. Technological conditions for
the growth of quaternary InAsSbP QDs on InAs(100) substrate are described. The QDs average density ranges from
5to 7x10° em?, with heights and widths dimensions from 0.7 nm to 25 nm and 20 nm to 80 nm, respectively. The
Gaussian distribution of QD’s numbers versus their average diameter has been experimentally detected. The
transmission spectrum at room temperature of an unencapsulated InAsSbP QDs by the Fourier-Transform Infrared
Spectrometry (FTIR—Nicolet/NEXUS) is presented and investigated. The displacement of absorption edge toward
the long wavelength region from A = 3.44 um (for InAs test sample) to A= 3.85 um (for InAs with QDs) was
detected.

Keywords: Self-Assembled, Strain-Induced, I1I-V Compound Semiconductors, Pyramids, Quantum Dots.

1. Introduction. In recent years, a large research effort has been devoted to quantum dots (QDs) and
quantum wires [1-6] due to their modified density of states, fascinating optoelectronic properties and
device applications in areas such as lasers, photodetectors and other electronic devices. From the point of
view of electronic device applications, it is valuable to fabricate QD devices based on processing
techniques compatible with very large-scale integrated circuits. Among quantum dots and wires
fabrication techniques, the self-organized Stranski-Krastanow method [7] is an important one by which
dislocation-free dots, elongated islands and wires can be produced. By this method, when the islands are
in minimum size, quantum dots are circular. Indeed, above a certain critical thickness, the growth mode
switches from the conventional layer-by-layer (i.e. two-dimensional, 2D) to a 3D growth mode due to the
accumulation of elastic energy in the strained layer that, first, partially relaxes by spontaneously
nucleating small islands of strained material and, later, by creating misfit dislocations. These self-
assembled islands are so small (5 to 30 nm wide and 0.6 to 8 nm in height, depending on the material and
growth conditions) and homogeneous (the size distribution has a broadening of about 15%) that they
exhibit a strong 3D confinement and behave as QDs.

When depositing heteroepitaxial layers, there is a relatively limited amount of materials
combinations that can be grown with closely lattice matched parameters. By combining lattice-
mismatched layers, the range of available materials combinations may be increased, at the cost of
incorporating strain into the grown materials. The lattice mismatch in this case is commonly a few percent
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compressively strained. For example, at the epitaxy of InAs on GaAs, Ge or SiGe alloy on Si substrate,
etc. A layer, which in a 2D fashion, undergoes a phase transition towards 3D growth as the
accommodation of elastic strain in a pseudomorphic layer changes the balance between the surface and
interface free energies during growth. This results in the formation of coherent (dislocation-free) islands
(QDs) on the top of a thin wetting layer. Depending on the value of strain, the thickness of wetting layer
is varied from a few monoatomic layers until few tenths of nanometers. Note, as a curiosity, that in the
original publication by Stranski and Krastanow [7], no strain effects were considered.

For fundamental physics, some phenomena such as the interaction between coupled QDs [8] and the
resolution of the quantum states in current—voltage characteristics [9-12] have been also observed. For
optoelectronic devices, it is critical to prepare ordered and uniform QDs. In general, quantum dots have
better optical properties than other quantum nanostructures since electrons and holes are trapped in all
three dimensions. This leads to a 6-like electronic density of states where the energy levels are totally
quantized, which allows better device performance, such as higher gain, lower threshold currents, less
temperature sensitive threshold current and emission wavelength and longer wavelengths to mid-infrared
region in lasers. This leads to the increase in the infrared photodetectors response and operating
temperature, as well as PV solar cells efficiency [13]. However, the wavelengths of emission and
absorption range remain somewhat limited as there are only few systems allowing self-assembled
quantum dot formation.

Narrow band-gap III-V semiconductor materials as InAs, GaSb, InSb and their alloys are
particularly interesting and useful since they are potentially promising to access mid- and far infrared
wavelength regions and should provide the next generation of LEDs, lasers and photodetectors for
applications such as infrared gas sensors, molecular spectroscopy, thermal imaging and
thermophotovoltaic cells (TPV) [14]. In addition, such narrow band gap semiconductors could also
exhibit such interesting properties as metal-induced Fermi level pinning very high into the conduction
band, leading to 2D electron gas formation [15]. For mid-IR applications (2—-10 um), QDs are normally
formed with binary compounds InAs and InSb or InAsSb, InGaAs, InAlAs, InAsP, InAsSbP etc. alloys,
with InP, GaAs, GaSb and InAs used as substrates. InSb [16, 17], InAsSbP [18, 19], InAsSb [20-23],
InAlAs [24], InGaAs [25], InAsP [26] and InAs [20, 28, 29] QDs for mid-IR emission and Si-Ge [29]
islands formation have been investigated. Photoluminescence and electroluminescence emission
properties have been investigated and reported for the most narrow band-gap binary and ternary self-
assembled quantum dot systems. However, for most of the QDs, the emission wavelength is limited
around 2 um. The longest emission wavelength of QDs received comes from InAsSb QDs grown on InAs
substrate by improved liquid phase epitaxy (LPE) technique [20]. The emission wavelength reaches 4.29
um. The peak emission of the QDs was from inter-band transitions in type-II band alignment of the
InAsSb/InAs QDs. The emission began to quench when the temperature rose above 100 K due to the
shallow InAs barrier.

It is generally accepted that LPE, which is an equilibrium growth technique, produces epitaxial
material of the highest crystalline perfection containing few point defects and impurities only and is
therefore well-suited for optoelectronic devices fabrication. However, it is generally thought to be
unsuitable for the growth of quantum-wells and quantum dots. The main arguments against conventional
LPE relate to the high initial growth rate which results in poor thickness control and reproducibility for
thin layer epitaxy. However, it is also possible to use LPE to grow multilayer III-V structures which
exhibit quantum size effects [30] and with appropriate LPE modifications have been successfully
employed to grow quantum-well heterostructure lasers [31, 32]. Also notice that it is possible to grow
chemically abrupt interfaces by LPE and that quantum wells as thin as 20 4 have been successfully
prepared [33]. In [34] the first InAs quantum wells with thickness as low as 25 4 grown by LPE using a
special rapid slider technique have been reported.

As we already noted, the key parameters of islands are the shape, size distribution, strain and
composition, which can modify the electronic and optical properties of the final product using in a
semiconductor device. Precise control of the growth process is required in order to produce highly regular
mono-disperse island arrays. However, many aspects of especially III-V ternary and quaternary
compound islands (and then quantum dots) formation and evaluation and other scientific and
technological problems are still poorly understood. There is a well-developed understanding of island
nucleation [35, 36] and subsequent coarsening [37] for the simple case where islands grow with a fixed
shape. However, in several cases, bimodal island size distributions have been observed, inconsistent with
classic coarsening [38—41]. Recently it has been shown that the bimodal size distribution is directly
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related to a change in shape of the growing islands [40]. The precise nature of this shape transition has
been the subject of some discussion [40, 41]. However, it is clear that the shape change is closely related
to the problem of obtaining uniform island size distribution [41], a key issue for potential applications of
these islands in nano-scale devices. Ge and Si—Ge on Si(001) have been widely used as model systems for
understanding islands formation and heteroepitaxy [29, 42, 43]. In particular, a misfit strain drives the
formation of epitaxial islands, and there is a great interest in exploiting such “self-assembled quantum
dots” in nanoscale technology. This system exhibits many remarkable features. As a model system, it
suggests that heteroepitaxy is surprisingly complex. Ge islands were first observed by Mo et al. [42] as
{105} -faceted rectangular pyramids. A rich body of subsequent work showed that, in equilibrium, small
islands are square pyramids, while larger islands develop a more complex multifaceted shape [40] after
passing through a first-order shape transition [35, 41, 43]. The similar shape transition for InGaAs alloy
quantum dots grown on a GaAs substrate has been also detected [44]. Several technological growth
methods have been applied for the fabrication of such type of islands, in particular, molecular beam
epitaxy (MBE) [44], chemical vapor deposition [45], migration enhanced epitaxy (MEE) [44], ultrahigh
vacuum magnetron sputtering epitaxy (UHV—MSE) [46] and liquid-phase epitaxy [19, 28].

2. The growth and characterization of InAsSbP strain-induced islands and quantum dots:
technological procedures and experimental results. InAs and related I1I-V compound narrow band-gap
semiconductors are promising materials for the fabrication of very important for the mid-infrared region
applications in optoelectronic semiconductor devices. In this paper, we summarize and report our
example of InAsSbP self-assembled strain-induced islands and QDs growth on InAs(100) substrates from
quaternary In-As-Sb-P liquid phase by modified LPE.

According to the thermodynamic principle (minimum energy), during the growth on (100) or (001)
faceted substrates, as the strain-induced islands volume decreases, the following succession of shape
transitions has to be detected: truncated pyramid, {111} facetted pyramid, {111} and partially {105}
facetted pyramid, completely unfacetted “pre-pyramid”, ellipsoidal and then semiglob like object (Fig. 1).

{111}
s/ {100} N / \ /\
N
~ 5000 nm ~ 2000 nm ~ 1000 nm

(T
\@
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O] {105} @ {113} W {153 23} |>Z}

~ 600 nm ~ 500 nm ~ 50 nm ~ 5 nm
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Fig. 1. Shape transition of strain-induced islands at volume decreasing

In our experiments, the samples are grown by modified LPE using a slide-boat crucible. In contrast
to other growth techniques as molecular beam epitaxy (MBE) or metal organic chemical vapor deposition
(MOCVD), LPE operates comparatively closer to thermodynamically equilibrium. Consequently, LPE
grown islands on (100) oriented surfaces exhibit a similar shape for an extended concentration range
mainly consisting of truncated pyramids with {111} side facets and a {100} top facet with a nearly
constant aspect ratio of island base along (110) to island height of two. To ensure a high purity of the
epitaxial layers, the entire growth process is performed in pure hydrogen atmosphere. The InAs (100)
substrates have a 11 mm diameter, are undoped, with a background electron concentration of n = 2x10'®
cm?. The quaternary alloy InAs742Sbo0sPo.17s used here is conveniently lattice-matched to InAs. We have
previously used this alloy for the fabrication of thermophotovoltaic (TPV) cells and mid-infrared diode
heterostructures [14].

Our SEM and AFM studies show the formation of InAsSbP quaternary islands and the evolution of
their shape from truncated pyramids to semiglobes, which then gradually evolve to ellipsoidal- and globe-
shape quantum dot objects (Fig. 2).
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To expect strain-induced islands and quantum dots formation, we use arsenic undersaturated and
antimony supersaturated liquid phase. To provide a lattice mismatch up to 2% between the InAs substrate
and InAsSbP epilayer, we use mole fractions of Xjas = 0.0195, Xg, = 0.1228 and Xj,p = 1.7x10"* in the
growth melt. The LPE growth solution components — undoped InAs, undoped InP and Sb (6N) are solved
in a In (7N)-solution which has been first homogenized for one hour at T=580°C and then three hours at
the LPE initial nucleation temperature of T=550°C to equilibrate the system thermodynamically. After,
the quaternary liquid phase is brought in contact with the InAs substrate. To initiate the growth of islands
and quantum dots, we use an over-saturation by decreasing the initial growth temperature up to 1°C using
the slower ramp rate.

We first explore the resulting morphology looking at the quantum dots size, shape and density using
AFM (TM Microscopes—Autoprobe CP). The images are acquired at a constant scanning force using a
silicon nitride soft cantilever probe with a pyramidal tip. In order to avoid instrumental artefacts, each
investigated area was scanned several times along different directions. Figures 2(j-1) display AFM images
of IZnAsSbP unencapsulated QDs grown on InAs(100) for surface areas of S=1x1 um® (j) and S=500x500
nm” (1).

Ly
Fig. 2. SEM (a — i) and AFM (j — 1) images of the self-assembled InAsSbP strain-induced islands and QDs
grown on InAds (100) substrate, and their evolution from a truncated pyramid to a quantum dot (j — S=1x1
um?, 1 — S=500%500 nm?)

The InAsSbP quantum dots are clearly visible and quite uniformly distributed over the substrate
surface (Figs. 2j). The QDs average density is about (5-7)x10° cm™ with heights from 0.7 nm to 25 nm
and width ranging from 20 nm to 80 nm. Since the difference in lattice parameter is not large enough, we
assume that the nucleation process is consistent with the Stranski—Krastanow [7] growth mode. However,
we are unable to confirm the presence of a wetting layer without a transmission electron microscopy
(TEM) study. The Gaussian distribution of the QDs number versus their average diameter calculated from
the substrate surface S = 4 um’ was detected and displayed in Fig. 3 showing the optimum size of QDs to
be at ~50 nm.

99



Y N—— . S —

A N S’

S Y S . Dog>45-35 M

Amount

g e SEV/ARL LR

'
E (Gauss-Like Dustribution

v

0 T T T T T 1

0 20 40 60 80 100 120
Diameter of QDs (nm)

Fig. 3. Dependence of the InAsSbP QDs number versus their average diameter

Next, we used Fourier-Transform Infrared Spectrometry (FTIR—Nicolet/NEXUS) to investigate the
transmission spectrum of uncapped InAsSbP QDs at room temperature. As a test sample, we used the
same undoped InAs substrate without QDs and islands. The results show (Fig. 4) the displacement of

absorption edge towards the long-wavelength region from A= 3.44 um (for InAs test sample) to A= 3.85
um (for InAs with QDs).

Fourier=Transform Infrared Spectrometty (FTIR — Nicolet / NEXUS)

o T=300K
3. InAs with QDs
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Fig. 4. Room temperature FTIR spectra of the InAs test sample and InAs

with uncapped InAsSbP QDs

As it was mentioned above, we used HR-SEM, EDXA and FIB techniques to study the strain-
induced InAsSbP islands, in particular, their composition, elastic strength (lattice mismatch ratio) and
shape transformation. First, we select three pyramids — “large”, “middle” and “small” having bottoms
length of 6, 5 and 1 pm, respectively. Then these pyramids were cut-off by Focused lon Beam technique
in high vacuum (see Fig. 5). After turning of whole sample, we perform cross-sectional EDXA

measurements from the pyramids top and bottom’s two opposite angles.

Fig. 5. InAsSbP strain-induced pyramids cut-of by FIB technique;
(a) pyramid’s base length — I um, (b) — 5 um
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The compositions and lattice mismatch ratio exhibit good symmetry values in both angles of cut-off
pyramid’s base. Based on EDXA measurements data and using the Vegard’s law, we determine the lattice
constant at InAsSbP quaternary pyramids and the corresponding lattice mismatch ratio (Aa/a) with the
InAs substrate. Of special interest, the results show that the strength at the top of pyramids is smaller than
at its bottom’s angles, and that the islands size becomes smaller when the lattice mismatch decreases.
Figure 6 displays the dependence of lattice mismatch ratio at the pyramid bottom’s angle and separately,
at the top of the three “large”, “middle” and “small” InAsSbP strain induced pyramids versus their base
length.
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Fig. 6. Lattice mismatch ratio on the bottom and top of InAsSbP
strain-induced pyramids versus their base length

The experimental data polynomial approximations (see inserts in Fig. 6) and the crossing point
(Lcriticat = 510 nm) of these curves are now calculated. Since the island is changing from a pyramid to a
globe-shape, this physically means that such a critical size can be understood in terms of having the
strength at the pyramid’s bottom and top to be equal. The SEM measured values of the “smallest”
pyramid base length (670 nm — Fig. 6) and of the globe-shape island diameter (435 nm — Fig. 6) further
support such a scenario. Indeed, when checking the whole substrate surface, we did not find any pyramid
having a size smaller than ~ 500 nm. Finally, as already mentioned, at LPE process the liquid phase is
homogenized for three hours only at initial 550°C growth temperature. A longer time (~8 hours and more)
or a multistage liquid phase homogenization should prevent islands formation and/or allow their
suppression thereby favoring QDs formation.

3. Conclusions. Thus, the main technological modes for fabrication of strain-induced islands and
QDs were described. We have shown that such islands, as they decrease in size, are undergoing a shape
transition. As the islands volume decreases, the following succession of shape transitions has been
detected: truncated pyramid, {111} facetted pyramid, {111} and partially {105} facetted pyramid,
completely unfacetted “pre-pyramid”, which gradually evolves to semiglobe and then to QD. A critical
size (~550 nm) of the InAsSbP-based strain-induced islands shape transformation from “pre-pyramid” to
semiglobe was experimentally measured. EDAX measurements showed that the strength at the top of
pyramids is lower than at the bottom’s angles, and that the islands size becomes smaller when the lattice
mismatch decreases. The technological conditions for the fabrication of quaternary InAsSbP QDs on
InAs(100) substrate were described. The Gaussian distribution of QDs number versus their average
diameter has been experimentally detected. The displacement of absorption edge towards the long
wavelength region from A = 3.44 um (for InAs test sample) to A = 3.85 um (for InAs with QDs) has been
detected.

Acknowledgments. The authors thank Dr. T. Boeck (Leibniz Institute for Crystal Growth, IKZ,
Berlin) for his help and efforts to organize SEM-EDXA and AFM measurements. This work was
performed in the frame of the project Ne 15T-2J137 funded by the State Committee of Science of
Armenia.
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Jd.U. Qwpnipgyniyw, H.U. Ywdpwpju
InAsSbP AFUTIUMNRE3UL UhUULLUTINMIRU3PL EMPSULUU3PL
unR3uuLErh 64 £L4ULSU3PL UESEMh UAESNRUL B APLNREUSrNRULC

Uhipjuyugdus b InAs(100) mwlinhph Jpw In-As-Sb-P pwnwpwnunphy htinniy $wuqhg InAsSbP
pununpnipjub huiptwdbuwnpus Ynqujubph b puttnughtt Yhnkph (RY) wdbgdwt wpmyniupubpp:
Tputg punipuqpiutt hwdwp oquugnpsynid i wwnndwnidughtt b wbuwépnny  EEjunpnuught
dwtipunhwnwlubp, htyybu btk EDAX U jhqujkndws hnttught thotte (FIB) uwippuynpnidubpn: 8nyg k
wnpyk], np htpttwdbwynpdus Ynqujubph swwih thnppugdwip qnigpipwug nknh E nitbunmd nputg
Epypuswthwlwh wkuph htwnwppphp diwthnunipynit ~ hwwnws pnipghg ‘I}huﬂ'l Jhuwgnitn, wytnithtnl
nuyiyuljwdl pjuiitnuyht Yenh: Gnpduwljuwinpk npnodty k Ynquujutph ppqudlihg gunwdlbih wagduw
Unphunhjuwt swihp, npp Juqul) E ~550 wd: EDAX wbkjutuhluyh Yhpwodwdp npnpdbk) L InAsSbP
pununpmpjull ppqudle Ynquuijubph pununpmpegnitp, npp hpdwt Jpu juwnwpdty b owlghph b
Ynqulyh gwugh hwuwnwwnnibubph hwpwpbpuui wwuppipmpjutt hwydupl: 8nyg £ wpdk, np
guighnh wmthwdwnbnnipjut yundwnny] wnweugus dbjuwthjulwub jupjwsnipniup wykih thnpp &
Unqulh ququpht pwl Ynqul-nwlnhp pudwidub vwhdwihb: Ukpujugdus i InAs(100) wwl-
nhph Yypw InAsSbP pununpnipjut £9-h wmdkgdwt mkutnnghujubt wwydwbubpp: £9-h dwlkplnt-
pughtt fnmpniiip Juquty E (5-7)x10° ud?, hul) npuitg pupdpnipiniip b dhohtt npudwighdp thnthnpuyby
kb hudwwyuwinwuumbwpup 0.7-hg 25 @l b 20-hg 80 il whpnypikpmud: £4-h pubwlh’ gpubg theht
npwidwugshg jupubnipniinid tjunyl) E quoiyywt pupjunid: Lepujugt] b hbnnwgnundby E LY-h
puthuighhnipjut uyklupp ukiyuluht gkpdwunhdwiinid: Futhwighihnipjut uyknpp swihdby b
FTIR—Nicolet/NEXUS dnipjb-dbwthnjudwit Bupwliupdhp uybupndbuph dheongny: Yhwdbk) £ LY-h
Juudwt Eqph Epup wihpwyhtt oknnud dhtish ~3.85 Uhypndbwnp:

Unwtgpuyhti pwnbip. piphwdlun/npyws, dbwhnfujws, HI-V pupn [huwhwgnppsughl dpa-
gnupnihbkp, pnipglp, pywinughl fEnkp:

B.M. Apytionsin, K.M. I'am6apsin
BBIPAINNBAHUE U UCCJIEJOBAHUE InAsSbP ITOJYITPOBOAHUKOBBIX
IIMMUTAKCHAJIBHBIX OCTPOBKOB U KBAHTOBBIX TOYEK

Ilpeocmasnenvt pesyrvmamul gvipawuganusi uz In-As-Sb-P uemuvipexKoMnoHeHmMHOU HCUOKOTU
¢gazvl Ha noonosckax InAs(100) camoopeanuzosannvix InAsSbP ocmpoexos u keaumoswvix mouek (KT)
U nposedeHo ux ucciedoganue. Cmpykmypuvle u Kpucmaiiospaguueckue coUCMEd CMPYKMyp
UCCNED08AHbI C NOMOWBIO AMOMHO-CUTI0B020 U DNIEKIMPOHHO20 MUKPOCKONO08. [{isl ucciedosanuil ouliu
npumenervl makdxce ycmanosku EDAX u “¢oxycuposannviii uonusiii nyuox” (FIB), coemewennvie ¢
9NEeKMPOHHBIM Mukpockonom. Illokasano, umo npu ymeHvuleHuu o00veMa CAMOOPLAHUZ0BAHHBIX
OCMPOBKO8 NPOUCXOOUM UHMEPECHOe NpeobpaA308aHUe UX 2eOMEeMpPUiecKoco 8udd: Om YCeyeHHOU
nupamuovl 8 nOAYwAp, a nomom 6 aunzooopasuyio KT. Dxcnepumenmanvho usmepen Kpumudeckuil
pasmep nepexoda nupamuoa — noayuiap, komopwiii cocmaeun ~350 um. Ilpumensin mexnuxy EDAX,
paccuuman cocmas InAsSbP ocmpoexkos, Ha ocHo8aHuu yYezo ObLIA PACCHUMAHA OMHOCUMENbHASA
PasHuya 8 NOCMOSIHHLIX peulemox HOO0NHCKU U ocmposka. lTlokazano, umo 6o3HuKuwiee 3a cuem
PACCO2NACOBAHUS PEUENOK MEeXAHUYEeCKOe HANPSdICEHUe HA GepuiuHe NUPAMUOATIbHO20 OCMPOSKA
MeHblle, YeM Ha epaHuye pazoena nooloXCKa—ocmpogok. Ilpedcmasienvt mexnoniocuiecKue pexicumbl
svipawusanus Ha nooaoxcxkax InAs(100) KT InAsSbP cocmasa. Ilosepxnocmuas niomuocme
svipawennvix nunzoobpasuvix KT cocmasnana (5-7)x10° em™, a ux evicoma u cpednuti ouamemp
usmensiaucy 6 npedenax 0,7..25 u 20...80 um coomeemcmeenno. IKCHEPUMEHMANLHO BbIAGAEHO
eayccosckoe pacnpedenenue 3asucumocmu uucia KT om ux cpeonezo ouamempa. Vsmepen cnekmp
nponyckanus KT npu komnamuoti memnepamype ¢ nomowwbio ungparxpacuoeo cnekmpomempa FTIR—
Nicolet/NEXUS. Buisigreno kpacnoe cmewgenue xkpas noznowjenusi KT 0o onunvt gonnvt ~3,85 mxm.

Kniouesvie cnosa: camoopeanuzosannsiii; oegpopmayuonnviii, II-V croscnvie noaynpoeooHu-
KOBble COCOUHEHUsl, NUPAMUObL, KEAHMOBblEe MOYKUL.
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SYNOPSYSARMENIA ASA SUCCESSFUL EXAMPLE
OF FOREIGN INVESTMENTS

Hovik Musayelyan
Director of Synopsys Armenia CJSC

As a collective member of the Engineering Academy of Armenia Synopsys is an American global
company and aworld leader in electronic design automation (EDA) and semiconductor I1P. The company
has more than 100 offices in 46 countries in the world. The company entered the Armenian market in
2004 and through these years has acquired 4 American companies, whose biggest branches were located
in Armenia. Those companies were Leda Design, Monterrey Arset, HPL, and Virage Logic.

| am proud to say that through these years Synopsys Armenia has become the largest Synopsys
consolidated site outside the Unites States. Currently, our entire team, including more than 700
employees, students, and professors, is over 1000.

At the same time, it is important to mention that our company is the largest IT employer in
Armenia. Since 2004, the staff has grown more than 5 times.

In my opinion, our most significant achievement is that we have managed to establish a very
productive collaboration with several Armenian universities, founding microelectronics chairs and
preparing high quality specialists for our needs. And it’s not accidental that 45% of our employees are our
former students.

In fact, we use 2 different models. First, when universities come to the industry. This is a model
implemented with Polytechnic university. Jointly, we have founded a chair, which is located on Synopsys
premises and where the best 200 Polytechnic students study.

Within the scope of the second model, when the industry goes to universities, we have founded new
chairs a Yerevan State University, Slavonic University and European Regional Academy. Our
educational projects have been so successful that we became aregional center for Synopsys and we hold
regular trainings for students and interns from different countries like Russia, India, China, Jordan, etc.

Together with our partners, we initiated and organized a unique program for high schools,
according to which, since last year Microelectronics, I T, and Basics of Telecommunications have become
mandatory subjects. This project is unique, because it is the first such experience in the world. Currently
the project isimplemented in 10 high schools. By 2022 all 105 high schools should join the program.

We also organize different events that support the development of the IT sector in Armenia. For
example, it's Annual Educational Awards of the Armenian President to the Best IT Students. We believe
that expansion of a qualified and talented pool of young engineers is the keystone for sustainable growth
of Armenias high-tech industry. Thus, to encourage young engineers, the annual Presidential awards for
IT are given to the top students showing excellent achievements in their studies and serve as a strong
incentive for the Armenian youth to further enhance their expertise and keep the long lasting traditions of
engineering excellence.

104



We aso organize Annual International Microelectronics Olympiad of Armenia, and every year
winners of National Olympiads from many countries arrive in Armenia to participate in the final stage.
This year representatives of 25 countries will participate in the final stage of the Olympiad. The number
of participant countries is symbolic, since it is dedicated to the 25" anniversary of Independence of
Armenia.

Our company in Armenia is a classical corporate responsibility example. We often organize
different events where our employees participate, sometimes with their families. 1 would like to
emphasize the tree planting project, as a result of which we have planted more than 10,000 trees in
different regions of Y erevan.
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CHEMICAL, BIOLOGICAL AND
NATURE PROTECTION TECHNOLOGY

SELECTIVE ALKYLATION OF ORGANIC COMPOUNDS

Gagik H. Torosyan
National polytechnic university of Armenia, Department of chemical technology & environmental
engineering, Doctor of Technical Sciences, Professor, Full Member of EAA,
Yerevan, Armenia
Foreign Member of Engineering Academy of Ukraine

The conditions for selective and regioselective alkylation are retrieved on the basis of obtained data
combination. Depending on a constitution of studied substrate alkylation reaction in basic medium is expedient for
conducting or in phase transfer catalysis conditions or at the presence of dipolar solvents. In this paper are
presented the examples of regioselective alkylation of phenol, aldehyde and ketone diketone as acetoacetic acid
derivatives, malonic ether, acetylacetone (O and C alkylation), ethanolamine (O and N alkylation) and of selectivity
for mono- and dialkylation alkylation of primary amid of carbonic acid as acetoamide and acrylamide.

Keywords: selective alkylation,regioselectivity,phenol, aldehyde and ketone, diketone, amid of carbonic
acid, ethanolamine, protection of an environment.

Introduction. The problem of an effective utilization of initial materials in chemical conversion
had, has and will have a principal importance in chemistry and chemical technology. The continuously
becoming complicated nature of new synthetic problems awakes the chemists to elaborate the new
approaches to implementation already of known conversions and to create in essence new methods of
transformation of organic molecules. Such researches set in essentially common vector of development of
organic chemistry. High selectivity and speed of a chemical reaction at little energy consumptions, in
devices of feasible sizes, become the basic criterion of prospects of chemical process from the practical
point of view.

Here are presented the examples of an alkylation of phenol, aldehyde and ketone, diketone as
acetoacetic acid derivatives, malonic ethers, acetylacetone [1]; ethanolamine and primary amid of
carbonic acids with usage of possible methods for improvement of selectivity and regioselectivity.

Special attention is given to alkylation of very widespread organic molecule — ethanolamine (colamine),
however on alkylation reaction poorly studied.

Discussion. Previously was studied the regioselective alkylation of ambident phenol anion. Is has
been established, that phenol alkylation by allyl bromide in PTC “liquid - liquid” system results at the
formation of a number of products with predominance of allylphenyl ether. The exclusive formation lasts
almost from 90 % by the yield takes place in a system “ solid phase-liquid ” with usage of powdered,
dehydrated potassium hydroxide [1,2].

It is known, that PTC alkylation of similar anions takes place in two phase medium at transition
of anion from water or solid phase in organic phase. If there is a water environment, even with a powder
of customary potassium hydroxide up to 10% of a moisture, the transition of the regenerated anion with a
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water shell / with water molecule/ takes place. The last more overlaps oxygen, the most hydrated center of
ambident anion and reaction particulate flows past on carbon, that is takes place carbon-alkylation with
formation of allylphenol and its derivative (2-4). With the waterless potassium hydroxide exclusively
formed allylphenylether by 90% yield. Such weep of reaction is possible during an absence of hydrated
shell around. The absence of water around oxygen reacting center of ambident anion does not create
alkylation such obstacle in process.

The alkylation reaction results for formation amylphenyl ether an exclusively by 98 % yield
during the transition from soft alkylating agent as allyl bromide to hard amyl bromide.
It's known that the value of the O/C-ratio depends on three factors: the polar effect of the alkyl
substituents in the alkylating agents, the steric effect of the alkyl groups and the symbiotic effect of the
leaving groups [3].

@ H + CH,=CHCH,Br—> @ OCH,CH=CH, +
1

CH,CH=CH,

+ @'OCHZCH CH, + CH,=CHCH, @OCHZCH:CHZ +

CH,CH=CH,

3

@OCH2CH CH, + CHy=CHCH, @ OCCH=CH,
5

@OH + C5H11Br e @— OC5H11

The relative contribution of the first two effects depends on the leaving group nature. Here is a
same leaving group as bromine anion and not the strong steric effect. In this case the important role has
here alkyl group and that hasfine explanation from HSAB concept [4].

The powdered waterless potassium hydroxide is a fine agent in selective alkylation of
methylcyclohexanone and 2-methylpropanal / isobutyraldehyde / and 2-ethylhexanal. But in this case the
reaction with higher selectivity — the formation of monomethylated products of mentioned substrate - 2,2
dimethylcycloxanone had a place with powdered waterless potassium hydroxide in the dimethoxyethane /
DME /. The higher selectivity was obtained with benzyl bromide as alkylated agent (11) — the yield 70%
[5].

The alkylation of acetone and benzylmethylketone /phenyl-2-propanone/ in the presence of
powdered waterless potassium hydroxide by soft alkylating agent allylbromide secure higher selectivity
for monoallylation — for acetone monoallylated: diallylated ratio is 6:1 at 60°C with the common yield is
70%, for benzylmethylketone the same ratio is 9:1 at 25...30°C with the common yield is 70%. The
reaction was passed in the DME and in argon flow for prevention oxidation of formed enolates [1].

The alkylation of 1,3-diketones as derivatives of acetoacetic acid — diethylacetoacetic acid, N,N-
dialkylamid of acetoacetic acid, ethers and amid of malonic acid, cyanacetic acid, acetylacetone was
studied [1,2,7].The value of the O(15)/C(16)-ratio depends also on three factors as in the case of phenol:
the polar effect of the alkyl substituent in the alkylating agents, the steric effect of the alkyl groups and
the symbiotic effect of the leaving groups. Besides that, we find also that the selectivity of alkylation
depends on the type of PTC system condition. The transfer from “liquid-liquid” to “solid-liquid”
increased the quantity of C-alkylated products (25).
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In the case of malonic acid derivatives ( ethyl ether or amid) the selectivity characterizes as
mono-C (17) and dialkylated products (18).

It has been studied an alkylation of primary amides of carboxylic acids / acetamide and
acrylamide / more prone to an alkaline hydrolysis in water-basic condition [ 6-8 ].The purpose of the data
of activities was finding a selective route for nitrogen - alkylation of primary amides for synthesis of the
relevant industrial intermediates, syntones, for example N-allylacrylamide [8]. It is necessary to note, that
before these activities were synthesized and are inserted in industry obtaining of amides of carboxylic
acids from secondary by the yield 92%. Alongside with a product amide alkylation takes place the
symmetrical ether formation from hydrolysis and then further alkylation by the same alkylhalogenide .

O

Vi Il
CH;-C-CH, -C\ + BrCH,CH=CHz——> CH3-C-(|?H -C-X +
X CH,CH=CH,
X= -OC2H5, -NR2
15

CH,CH=CH,
P

+ CH;-C=CH-C=0
|

X
16

It is necessary to note, that acetamide in a two phasic catalytic system “ solid=liquid ” underwent
to di-nitrogen alkylation almost from 35 % more by the yield, while the product mono-alkylkated will be
obtained 20 %. However, with benzyl chloride the product of mono-benzylation from by 26 % yield
receives only [7]. The same productwith high yield receives in super-basic system ( KOH in DMSO), and
also at the presence of potassium fluoride [6].

Acrylamide alkylated selectively by allyl bromide with formation — N-allylacrylamide with a
yield 11,5 - 34.6 % in a two phase catalytic system “ solid- liquid ” [8].In such system 18-crown-6 ether
was more effectively of the quaternary ammonium salt / TEBACH/. It is necessary to note, that in the
system “liquid - liquid” efficiency of the quaternary ammonium salt is higher than crown - about the yield
of a main product — N-allylacrilamide 47,0%, while with 18-crown-6 only 24,0 %. However, in the last
system the reaction is not selective, as the parallel formation of the corresponding ether acrylic acid, the
product of hydrolysis and further alkylation of acrylic acid takes place. The exclusive formation of N-
allylacrylamide takes place also in the presence of potassium fluoride with the same catalysts [8].

The selectivity of mono-nitrogen alkylation of ethanolamine depends both on a stoichiometry of
reactants, and from a type used alkyl halide [9]. The exclusive formation of a product N-allyl-
ethanolamine - 66 % is reached in PTC “liquid - liquid” system ( catalyst tetrabutylammonium bromide —
TBAB ) at a ratio of reactants: ethanolamine : allyl bromide - 5:1 at 60°C for 3 hours. The exclusive
formation of mono-allylated products takes place at a ratio of reactants 1:1 in presence TBAB at 85-90°C
for 3 hours with an output about 70 % - with alkyl halides as amyl bromide, nonyl bromide, decyl
bromide.

In our view the interplay cesium of cation with a nitrogen part of aminoethanol with formation of
the conforming complex takes place. Further, in the derivated complex cesium the cation interchanges
with quarternary ammonium cation, that promotes further formation of nitrogen anion, which is interact
with allyl bromide with formation of N-allyl ethanolaimne. It is necessary to explain absence of a
dialkylated product by steric hindrances at complex - formation N- allylethanolaimne with cesium or
tertabutylammonium cation.

It was studied the alkylation of monoethanolamine with allylbromide in PTC as catalyst used
tetramethyl ammonium hydroxide. It was obtained exclusively N-monoalkylated product (23).
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The high yield of O- alkylation product - alkyl ether of ethanolamine (24), receives in PTC
“solid-liquid ” system with beforehand obtained of alcoholate of ethanolamine / the yield of amyl ether of
mono-ethanolamine 56 %, alongside with an amyl ether of N-amyl ethanolamine /.

H,NCH,CH,OK + RCl —— H,NCH,CH,0R + RHNCH,CH,0OR +
24 25
+ R,NCH,CH,0R
26

R=- C5H11, - CH2CH:CH2, - CH2C6H5

It is necessary to note, that with allyl bromide and benzyl chloride alongside with a product of O -
alkylation the products of O,N and O,N,N- alkylation receive. Relevant is the fact of initial formation O-
alkylated product in this case, that is quite true connected with high nucleophilty of oxygen anion, are

characterized by density of population of anion and atoms by electrons in the derivated beforehand anion
of colamine (0.8407 ) that as contrasted by nitrogen (0,4562) and oxygen. (0,1409 ) in free ethanolamine.

Conclusion. The conducted targeted researches on selective an alkylation of organic acids are
established:

1. The powdered waterless (anhydrous) potassium hydroxide is a fine alkaline for selective
alkylation of organic acids in DME and other dipolar solvents, also in PTC system “‘solid-liquid”.

2. The regioselective N-mono alkylation of ethanolamine takes place in conditions of a phase
transfer catalysis, that depends on a stoichiometry of reagents and from a type electopfile.

3. High regioselectivity of mono nitrogen alkylation is provided at the presence of hydroxide of
cesium in conditions of phase transfer catalysis.

4. The O-alkylation on ethanolamine promotes in PTC condition and aminoether takes place in
the system “solid-liquid” with earlier generated alcoholate with higher yield.

109



Acknowledgement. The study is supported by the Special State Scientific Program of State
Engineering University of Armenia.

References

1. Babayan A.T., Torosyan G.H. The Stage of PTC development //The Journal of Mendeleev Society, Revue. —
1986. -12. - P. 126-135.

2. Torosyan G.H., Paravyan S.L., Babayan A.T. Regioselective O-alkylation of phenol with allyl bromide // Y7
Intenatioanl conference on organic synthesis,- Moscow, Abstracts, 1986. —P. 187-188. DSTI/ OHTU /, NCL of
AS USSR / HUBAAHCCCP/, Pushchino.

3. Reactivity of ambident anions: Hardness of alkyl groups and symbiotic effect in alkylation of ambident anions /
A.L. Kurts, N.K. Genkina, A. Macias, et al // Tetrahedron. - 1971. -27(19). —P. 4777-4785.

4. Pearson, Ralph G.Hard and Soft Acids and Bases // J.Am.Chem.Soc. -1963, 85(22). -P. 3533-3539.

5. Artaud L., Torossian G., Viout P. Alkylation directe de cetones et d’aldehides en presence de potasse solids en
suspension //Tetrahedron. —1985.- 41 (21). — P. 5031-5037.

6. Torosyan G.H., Tahmazyan N.K., Babayan A.T. Acetamide alkylation, ZOrgChem // Journal of Organic
chemistry USSR. — 1985. - 20 (3). — P. 506-510.

7. Torosyan G.H., Tahmazyan N.K., Paravyan S.L., Babayan A.T.An alkylation of acetamide and acetoacetic
ether in the presence of alkaline agents //Arm.Chim.Z. / Chem.J.of Armenia/. — 1981. - 34 ( 6). — P. 470-473.

8. Torosyan G., Hakobyan H.., Galoyan A. Acrylamide alkylation in PTC conditions //Arm.Chim.Z. /
Chem.J.of Armenia. - 1994,47 (1-3).—P. 11-15.

9. Ethanolamine in theory and practice / G.H. Torosyan, N.G. Vardanyan, L.P. Karapetyan, et al// Knowledge
and science. - Publishers,Yerevan, 1989. - 40 p.

GQ.<. [@npnujwt

orqutuuyuu Uuhusnrfe3nhLLeNh LLSMNTULUL ULUPLARUL

Znwdph wppynibunfbn oguiugnpédwl fuiiphpp Uownungbu nibbgly L niah b §niakin hhdiupun
pwiulnypmnili phlpugh b phupwluml wbjinnghuyh hwdwp: Uph unpgnid b phdhhnubbphi
qupqughly inp Ununkgnidblp wpnkl huynih hnprulEpynidikph ppububugduwl hudwp, b unkndk;
buwinpkl Gnp dkpnnhkp opquinufwl Jnjbinybbph vnwgdwl hudwp: Lhlhuwlwi pkulghwbbph
pupdp phnpnpulwbnipmniap b wpuwgnipinilp Fakpglwupl thnpp Swjukph dwdwinul quninid ki
phupwliul gnpdplppwigh hknwilupbbph qupqugluwi hpdwlwl sunhwbpobbpn: Lalupl/nid ki uh
owpp opquibnulyml dpwgnipnibbkph  $Eangp, wynkhpph b [Ennkp, Hewbnyunlhbh, Juppnbuppnibbph
wpwohuyhl wdhnibph phnpnyulwl wyfpydwl pupbjugiwl hinupunpniypnibbbpp:

Unwugpuyhti pwnbp. phunpnyulwi wylpynid, pkghnplnpnpulwimipnil, pkimy, wynkhhn o
Glnnl, phiknnh, wdhn-Juppnbwppnt, fpuyudhi, spowlu dhowugph wuonywiniendi:

I'.O. Topocsin
CEJIEKTUBHOE AJIKWJINPOBAHUE OP'TAHUYECKUX COEI[I/IHEHI/Iﬁ

Ipobnema >¢hhexkmusno2o UCHONL30BAHUA UCXOOHBIX MAMEPUANIO8 UMeNd, uMeem u Oydem umems
NPUHYURUATIbHOE 3HAYEeHUe 6 XuMuu U Xumuueckou mexnonozuu. CMAaHOSUMCA CIONCHBIM XAPAKMED HOBbIX
CUHMemU4ecKux npobdiem, umo 6vl3bléaem HeoOX0O0UMOCHb pA3pabomKu HOBbIX NOOX0008 K Dearu3ayuu yice
U38ECMHBIX NPEOOPAZOEAHULL U CO30AHUSL RO CYMIU HOBbIX MEMOO08 NPEeSPAULCHUS OP2AHUYECKUX MOAEKV. Bovicokas
CeNeKMUBHOCb U CKOPOCb XUMUYECKOU Peaxyuu npu HeOOIbUUX 3amMpPamax dHep2ul CMAaHOSAMcs. OCHOSHbIM
Kpumepuem Nepcnekmue XuMuuecko2o npoyecca ¢ Npakmuyeckou mouku spenus. I[Ipedcmasnenvt npumepwvl
AIKUAUPOBAnUsl (heHoNa, anvoecudd U KemoHd, OUKEMOHO8 8 6uoe NPOU3BOOHBIX AYEMOYKCYCHOU KUCIOMbI,
MANOHOBOU HPuUpbl, AYEMUIAYEMOHA, IMAHOIAMUHA U NEPEUYHBIX AMUOOE KAPOOHOBBIX KUCIOM C UCHONb308AHUEM
BOZMOJICHBIX CNOCOOOB NOBLIUECHUS CELEKMUBHOCU U PESUOCELeKMUBHOCTU.

Knrouesvle cnosa: cerexmusnoe aikuaupo8anue, pecuocerekmueHoChy,  QeHon, anboeaud u Kemow,
OUKEMOH, aMud KapOOHOBOU KUCIOMbL, DIIMAHOJIAMUH, OXPAHA OKPYIHCAIOUWell CPeobl.
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BOEHHO-UH XEHEPHBIE ITPOBJIEMbI
U INMOJIUTUYECKUE ACIIEKTHI
KOJUIEKTUBHOM BE3OITACHOCTH

IHEPI'ETUYECKASA BE3OITACHOCTb U HEKOTOPBIE BOITPOCHI
IF'EONIOJIMTUKH

Bapnan bocranmxsan
JokTop 3k0HOMHYECKUX HAYK, Ipodeccop EI'Y,
Bule-nipesuaenT MAA

Medswcoynapoonvie u pecuoHanbHble OPeAHU3AYUU USPATOM 8ANCHYIO POIb 6 0DecneyeHUU IHepeemuiecKoll
bezonacHocmu nymem 3aujumol KPUMUYECKY 8AHCHOU IHeP2emuiecKoll UHQpacmpyKmypel U MpaH3uma, a maxice
MO2YM UMEMb BANCHOE 3HAUEHUE 8 PACHPOCMPAHEHUU 3HAHUL N0 8CeMy MUPY O BOSHUKANOWUX U YNYCKAEMbIX U3
6Udy npobremax sSHepeemuyeckon OezonacHocmu. B uacmuocmu, HoGble CcmMpPYKmMypvl 3SHEpeemuuecKou
bezonacHocmu  umerom OonpedeieHHvle OOCMUNCEHU 6 MAKUX o0nacmsax, Kak ONepamueHas >HepeemuKd,
Kubepbe30nacrocmy 0Jisl SHEP2EMUYECKO20 CeKmopd, IKCMpeMalvbHas Kocmuueckas no2ood. OOnako smo He
O3HAuaem, UYMoO MOJCHO YRYCKAMb U3 6UOY Opyeue HO8ble WU CYWeCmsylouue yeposvl 3HEpeemuiecKou
bezonacrHocmu.

Knrouesvle cnosa: snepeemuueckas 0e30nacHOCMb, 2CONOIUMUKA, MENCOYHAPOOHbIE U PESUOHAbHbLE
opeanuzayuu, chepa snepeemuyeckoi Kubepoe3onacHocmu.

Cpenu yuyeHbIX M OSKCIEPTOB IO-NPEKHEMY HE CIIOKWIACh €AMHAs TOYKa 3pEHHs 10
BOINpocaM »HepreTuyeckoi Oe3omnacHOCTH. CTaHOBHMCS OYEBHUIHBIM: BCE, YTO MbI BUAUM U
o0CyX/aeM, 3aBHCUT OT TOrO, TJleé Mbl HAxXOAWMCS; TOYKA 3PEHUS Ha JHEPreTUYECKYIO
Oe3omacHOCTh Ha Oepery peku Apakc, 0e3yCIOBHO, CUIBHO OTIMYAETCS OT TOYKH 3PEHUS Ha
6e3onmacHocTts Ha Oeperax Bonru, Cenbl, Temssl, Bucasl unu 3anuBa @axcaduoyu. Peus naer
HE TOJBKO O TEPCIEKTUBAX MPEOAOICHUS TITOOANBHBIX MPOOJeM, CBSI3aHHBIX ¢ oOecredeHrneM
HHEPTeTUYECKO 0E30MacHOCTH, HO U O CIIOKHOCTSX B BOCHPHUSATHH TIYOMHHBIX IPOLECCOB H
MIPUYMH BO3HUKHOBEHHSI Pa3HbIX YHEPTETHUECKUX YTPO3.

Crnenyer BcioMHHTS, uTo emie B 1973 rony Coennnennsie Lltarer Amepuxu (CLIA) Oputm
HACTOJIFKO TPAaBMHUPOBAHbI HMHUIMHPOBAHHBIM MPOIECCOM HE(PTIHOrO HMOApro HieHaMH
Opranmzanuu crpan-skcnoprepoB Hegru (OIIEK) [1], uro mo-mpexxHeMy CTalKUBAIOTCS C
npobieMaMu, UCXOASMIIMMU K3 npuyuH "HedrsaHoro kpusuca 1973 roma". Hecmotps Ha TO
00CTOSTENBCTBO, YTO MHOTHE KUTEIM HAlllel IUIaHEThl BCKOPE MEPECTaHyT CKHUraTb HEPTh AJS
BBIPA0OTKH 3JIEKTPOIHEPTUH, a YUEHBbIE YK€ JOCTUIJIM MOCTENEHHOI0 Mporpecca B MOBBILIEHUN
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3¢ (HEeKTHBHOCTH UCTIOIL30BaHUS TOTUIMBA COBPEMEHHOTO aBTOMAapKa TaKUM 00pa3oM, 4TO CHpOC
Ha He()Th pa3HBIX CTPAH 3aMETHO MaJaeT MOCje TOro, Kak OH JOCTHT cBoero muka B 2005 roxy, B
OmmwkaiiimeM OyaymieM NpPaKTHYECKH MOHOMOJNBHBIE MO3WIUM HepTH OyayT eme B CHiie
paxKuratb HOBBIE KOH(IIMKTBI, a TPAHCHOPTHBIA CEKTOp SKOHOMHKH OYIEeT OCTaBaThCs
OTHOCHUTENIFHO YSI3BHUMBIM C TOYKH 3pEHHS dHepreTudeckoi 6e3onacHoctu. C Ipyroil CTOPOHHI,
HaJ0 NPUHUMATh BO BHUMAaHHE TO OOCTOSTENBCTBO, YTO He(Th sl TPaHCIOpPTAa HUIPaET
OyKBaJIbHO KPOBEHOCHYIO, OIPEJEISIONIYI0 POJIb BO BCE MUPOBOW TOProBJIe U OCTAETCs MOKa
MCTOYHUKOM XU3HEHHON CHJIbI COBPEMEHHONW IKOHOMMUKH.

B nocnenuue roast Coenunenssie LlTaThl oOecnednBalOT OTHOCHTEIBHO 0€30MacHYIO
noctaBky HegTtu. C poCTOM BHYTPEHHEro Nnpou3BozcTBa cinaHueBoil Heptu [2] CILIA Bce eme
AMITOPTUPYET OOJNbIlle TIOJOBHHBI TpeOyeMOoro KOJIMYecTBa HEPTH, MPUYEM HMEETCS
pa3HOOOpa3HbId, HANEKHBIM HaOop moctaBmmkoB. Jlmst cpaBHenms, Kanaga mmeer Ooiee
4eTBepPTH HMHOCTpaHHBIX HedTsHbIXx moctaBok m3 CIIIA. Tem He MeHee, ‘“SHepreTHdyeckas
0€30MacHOCTh” TOPa3yMeBaeT HE TOJIBKO O€30TMacHBId JOCTYI K MOCTaBKaM, HO W MO CaMbIM
JOCTYIHBIM IIeHaM. He3aBHUCHMO OT MPOUCXOXACHUS HEPTH, KOTOPYIO MBI HCIIOJIb3YeM JUIs
Pa3HBIX HYX], HUIKTO HE 3aCTPaXx0OBaH OT SKOHOMUYECKH MOJAPBIBHBIX IIEH Ha HEPTH, YTO MOKET
OBITh CIIEZICTBHEM ITepeO0eB C MOCTaBKaMH B JIFOOOM TOUKE MHUpA.

Hecmotps Ha Bce HeraTUBHBIE MOCNEACTBUS, HePTsiHON Kpusuc 1973 roga cnocobcTBOBAT
co3mannio MexayHapomHoro sHepreTuueckoro areHtctBa (MDA) B 1974 romy [3], uto
MO3BOJIMJIO OPTraHU30BaTh KOJUICKTHUBHBIC IEWCTBUS KPYIHBIX HMIOPTEPOB HE(TH, YTOOBI
CIpPaBUTHCA C TMepebosiMH B MOCTAaBKaX HEPTH M IIEHOBBIX MaHMITyJsui co croponsl OIIEK.
MDA ObUIO CO3IaHO € TeM, 4YTOOBI B TpejeliaX OTPaHMYEHHOTO JHama3oHa JISWCTBUH ero
YJICHOB BBIPAOOTATh PEHICHUS Ui TII00AIbHBIX Mepe00eB C MOCTaBKAMHU M B 3HAYHTEIBHON
CTETIEHH CIIOCOOCTBOBATh CMATYEHHIO DHEPreTHYECKHX yTpo3. Bcero HECKONBKO JIeT Hazan
yieHbl MDA cMOTiIM CKOOPAMHUPOBAHHO BBIIEIUTH U3 CBOUX CTPATETMYECKUX 3amacoB HEDTH
onpeAeNieHHOe KOJMYECTBO C TEM, YTOOBI MOMBITATHCS CMSTYUTh CKAYOK MHPOBBIX IIEH Ha
He(PTh, YTO OBLT BBI3BAHO, B YACTHOCTH, HapyIICHHEM peXHuMa dKkcropTa Hedtn u3 JluBuum B
EBporty Bo Bpemsi rpaskJaHCKOM BOMHBI M COOTBETCTBYIOIIUX AeiicTBHii co cTtopoHsl HATO.

CoObitust B JluBuu B 2011 rogy mpou30uuId TONBKO Yepe3 Tof MOCcie MPUHATUS HOBOM
Crparernueckoii koHnenumuu HATO nHa JluccaboHCKOM camMMuUTE, B KOTOPOH TOBOPHUTCS
HernocpencTBeHHo o HoBoW ponn HATO B peniennn mpoOrieM dHEPreTHYECKOW 0Oe30MacHOCTH
[4]. B cBoro ouepens, ctpanbl OJIKb Takke BhIpabaThIBAIOT €AMHBIE MOJIXOJbI TSl PEIICHUS
mpoOJieM, CBSI3aHHBIX C OOECIeYCHHEM DJHEpPreTH4yeckol 0e30MmacHOCTH Ha IOCTCOBETCKOM
npocrpancTBe. Crparernueckas KoHIenmus TpeOyer, 4ToObl cTpaHbl MO OJIOKY pa3BUBAIN
OOmMi TOTEHIMAN Uil COACUCTBHS DHEPreTHYECKOW O€301MacHOCTH, BKIIOYAs 3alluTy
UHPPACTPYKTYPHI U TPAH3UTHBIX 00JIACTEH KPUTUYECKON SHEPTUU M JIMHUN, COTPYTHHYECTBO C
MapTHEPaMH, a TAK)KE KOHCYJIbTALMU MEXIY COIO3HMKaMU Ha OCHOBE CTPATETMYECKUX OLEHOK 1
IJJAaHUPOBAHMSI HA CIIy4aid Ype3BblUalHBIX cuTyanuid. Hacunme B 11000M TOUKEe 3eMHOro Iiapa
HampsIMyl0 YrpO’KaeT IHEpPreTHYecKor Oe30MacHOCTH CTpaH, Hapyllas MOTOK MaJlOCEPHHCTOM
HeTH Ha HedTenepepabaThIBAIOLINE 3aBO/bI U MOTOK MPUPOJHOrO rasa Mo TpyOOHmpoOBOJAM.
BaxHo B3sTh Ha ce0sl OTBETCTBEHHOCTb, YTOOBI HE pa3pylIuTh HE(TsHbIE UH(PPACTPYKTYPHI B
XOZIe BOEHHBIX JEHCTBHMH, OJHAKO 3TO €le HEe SBJSIETCS JEMOHCTpanueidl HOBOH poiau U
MOIITHOCTH.

VYkazaHHble U JApyrue coOBITHS TPEOYIOT SICHOTO OTBETa HA BOMPOC: YTO €IIE JIOJIKHBI
nenate wieHsl OJJKb 1 HATO ans yctpaHeHHs yrpo3bl SHEPreTH4ecKoi Oe30MacHOCTH IO
9aCcTH BOSHHBIX KOH(IUKTOB?

Crnemyer ydecTb TO OOCTOSITENBCTBO, YTO posib MDA Obuta OTHOCHUTEIBHO MPOCTA LIS
YCTpaHEHHUs] yTPO3bl SHEPreTHUECKOW Oe30MacHOCTH MOCPEACTBOM pPa3pelieHusl JTUBUICKOTO
koH(pnukTa. Xors wieHctBo MDA um HATO He onHOOOpa3HO, NEpeKphITHE SIBISIETCS
3HAYUTENbHBIM: 19 u3 28 cTpaH-ujeHOB AJbfHCA SIBISIOTCS wieHaMu MDA, HO cUuTaroTcs
JUTIb HEOOIBIIUMHU OTPeOUTENSIMHA HEDTH.
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YMecTHO HallOMHUTD, YTO HeJlaBHEE BHUMaHHE AJIbsIHCA K SHEPreTHYeCKOi 0e30macHoCTH
ObUTO B 3HAYMTENHHON CTENeHH (POKYCHPOBAHO Ha MepeOosiX B MOCTaBKAaxX MPHPOTHOTO Tasa
MHOTMX M3 €ro €BpONEUCKHX 4JeHOB: PoccHs cTama BOCHPHHHMATBCS KaK HEHAJECKHBIM
MOCTABIIMK, KOraa ['a3mpoM BBIKIIOUMII MoAavdy raza B 3uMHue nepuoast B 2006 u 2009 rr. B
X0/ CIIOPOB MO KOHTPaKTaM ¢ YKpanHOW B KaueCTBE KIIOYEBOTO TPAH3UTHOTO rocyaapcTna [5].
C 3TO# TOYKH 3pEHUsI CTAHOBSITCS MMOHATHBIMU MSITKHE OTIOJIOCKH PUTOPHUKH BPEMEH XOJIOTHOU
BOMHBI C pa3sHbIX CTOPOH, YTO BBIHYXJAET MHOTHE CTpaHbl 1M03a00TUTHCA O HEOOXOAMMOCTH
(opMHpOBaHUS MEXAaHM3MOB, C MOMOIIBI0 KOTOPBIX 3TH CTpaHbl, Hauboyiee 3aBUCHUMBIE OT
poccuiickoro rasa, cMOryT IUBEpCH(PHUUIMPOBATH MCTOUYHUKU CBOMX IOCTABOK M MapLIPyThI
[IOCTABOK.

B 370l CBsI3M BO3HMKAET BOIIPOC O TOM, KaKyl BO3MOXHY0 pojib MoryT urpate OJJKb u
HATO B Tex curyauusix, Korja MHOTUE CTpaHbl YTBEPKIAOT, YTO HAXOIATCS B 3aBUCUMOCTH U
YSI3BUMBI C TOYKH 3PEHUS SHEPreTHYecKoi 0e30ImacHOCTH Ha BOCTOYHON CTOpOHE ATIIAHTHKH?
Byner mu HATO ¢uHaHCHpPOBATH CTPOUTENHCTBO T'a30BBIX MekcucTeMHBIX CIIIT TepmuHaos,
TpyOONpPOBOAOB  MOCTaBIIMKaM  KacmuiicKoro peruoHa WM  JPYrod  KPUTHUECKOM
unppactpykrypsi? byner iu HATO TpeGoBaTh OT CBOMX YJICHOB JOCTHKEHHS OMpeAeIEHHBIX
nesneit B o0macTu 3Hepro3PpGEeKTUBHOCTH B Ta30BOM OTOIUICHUHW 3/IaHUN W KITFOUEBBIX OTpaciiei
IIPOMBILIUIEHHOCTH?

Bce 3Tu Bompoch! OCTaBISIOT €BpOIeiickre HallMOHaIbHbIE MpaBuTenbcTBa U cam EC 6e3
ocoObix Hamexa. 21 u3 25 espomeiickux ctpan HATO Ttakke sistorcs uinenamu EC (3a
uckmovyeHrnem AnbGanuu, Xopatuw, Hcmannun u Hopserun). Kak wusectHo, Cratbs 5
MpeayCcMOTpeHa B cirydae HamaaeHus Ha wieHa HATO, Ho Ha Bpsin au oHa OyJeT CTPEMUTHCS
3alIUTUTh HAXOMSIIYIOCS MMOJ YIPO30¥ HCUE3HOBEHHUS >KM3HEHHO BaXKHYIO 3HEPIETHYECKYIO
HH(PACTPYKTYDY.

Kazanoce Ob1, uto HATO crankuBaeTrcs ¢ TOJOBOJIOMKOW: €ro HOBasl CTpaTeruueckas
KOHUIEMNIMS CTaBUT JHEPTeTUYECKYI0 O€30MacCHOCTh MPSIMO B PaMKH CBOEM MHCCHH, HO
HekoTopsie wieHbl HATO Oosblie 3anukiieHsl Ha HaIe)KHOCTH TIOCTaBOK HE()TH W TPUPOTHOTO
ra3a " CTaOWIBHBIX DHEPreTUYECKUX PBIHKAX HOHEPreTHYecKOd 0e30MacHOCTH, UTO
paccMaTpuBaeTcsl Takke APYTMMH OpPraHHM3alMsIMH, KOTOPBIE JIy4YIle MOIXOASAT AJS pelieHUs
3TUX BONpPOCOB. TeM He MeHee, TONbKO moTomy, uTo HATO He urpaer pemamouyi poib B
IJIaBHBIX MPOOJIEMax SHEPreTH4ecKoil 6e30MacCHOCTH CBOUX WIEHOB, €I€ HE 03HAYaeT, YTO OHa
HE UMeeT HUKaKOW poJin BooO1Ie.

HATO, npexne Bcero, BoeHHbIH coro3. HATO urpaeTr BakHEHIIyI0 pojib B 00ECIICUCHUH
JHEPIreTUYECKOW OEe30MacHOCTH IMyTEeM 3alIUThl KPUTHYECKHM BaKHOW HHEPIreTHUECKOM
HHPPACTPYKTYPHI, 9TO 0COO0 YETKO OMHMCAaHO B HOBOM crparermueckor konmenuun HATO. B
HacTosmee Bpems, Haripumep, HATO wurpaer sty posb, 3amuias Kopabid ¥ MOPCKUE MyTH B
IIepcuackoM 3ammBe OT HOTEHIHAIIBHON UPAHCKOM YIPO3BI.

Hekotopeie sxcneptsl cumatior, uto HATO moxer pa3BuBaTh "CHOCOOHOCTH BHOCHUTD
BKJIaJ] B 00€eCTieueHUe IHEPreTUYeCcKoi Oe3omacHocTh" U 1ieHHbIe HOBBIE criocoObl. B 2012 romy
Ha cammute HATO B Yukaro nuaepsl CTpaH-wIeHOB O(HIIMAILHO OJOOpWIM HOBYIO DPOJIb
HATO mno sneprernueckoii 6ezonacHocTH U co3nanue Llentpa nmepempoBoro ombita [6]. EcTh Tpu
BO3HMKAIOIIUE MPOOJIEeMbl SHEPreTHUECKO 0e30MacHOCTH, ¢ YYETOM KOTOpbIX HOBbIN LleHTp
nosbieHust kBanupukamun HATO mo sHepreTuueckoil 0€30MacHOCTH  JIOJKEH CTPEMHUTHCS
MPUBJIEYh BHUMAaHHUE BCErO AJNbSHCA, YTOOBI OTBETHTH Ha 3TH BBI3OBBI U J1aTh BO3MOXKHBIE UX
pelIeHus.

1. OxcmiryatanmuoHHas JHeprus. CoBepHIEHHO OYEBHUIHO, YTO HAI[MOHAIBHBIC
BOOPYIKEHHBIC CHJIbI, KOTOPHIE COCTABJISAIOT AP0 AJbsIHCA, UMEIOT CTPATETHUECKYI0 C1aboCTh B
BOIIPOCAaxX IOCTaBKU W HCHOJb30BaHus 3Hepruu. KonBou HATO perynspHO momagaroT IO
CMEpTENIbHYI0  aTaky B AdraHucrane, oOecreumBas IPHU OTOM TOIUIUBO IS pabOTHI
Hed(PEKTUBHBIX TPAHCIOPTHBIX CPEACTB W JU3ENbHBIX TCHEPATOPOB, HCIOIB3YyEeMbIX IS
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nUTaHus HeAPPEKTUBHBIX YCTPOUCTB. PacTeT CTOMMOCTH TOILIMBA, HEOOXOAUMOTO Ha TIEpeTHEM
kpae mone 60s. HATO momkHa akTHBU3UPOBATH COTPYIHUYECTBO IO BEISIBICHHUIO M peaTU3aI[IH
CPEACTB, C TIOMOIIBIO KOTOPBHIX BOCHHBIE MOTYT OBITh CHJIbHEE, a JeHCTBHA Oosee
9Heprod(pPeKTUBHBIMU 1 MEHEE 3aBUCUMBIMH OT UTMHHBIX [ETIel TTOCTABOK TOTUIHBA.

2. Kubep0e30macHOCTh PHEPreTHYECKOro cekropa. OmHON M3 Hamboyiee Cephe3HBIX
YIpo3 BSHEpPreTHYecKor Oe3omacHOCTH, ¢ Kotopod crpaHbl HATO cramkuBaroTcs CEromHs H
KOTOpasi He Oblna yrpo3od BOOOIIE /10 HEAaBHETO BPEMEHH, SBISETCS yrpo3a KuOeparak
SHEPTeTHYECKOTO CEeKTOopa IMyTeM JIeaKTUBAIUKA KPUTHYECKOH HH(PPACTPYKTyphl H3IajeKa.
Kubeparaku Ha KpUTHUYECKON 3HEpPreTHUYecKol HH(PPACTPYKType, TaKue KaK DIIEKTPOCTAHIUU
WJTU DJIEKTPUUYECKUE CETHU, CBUAETEIBbCTBYIOT O TOM, YTO HAIllM CUCTEMBI YS3BUMBI, M KaCKaHBIH
ekt mmTenbHOro cO0s B DHEPreTUYECKOM CEKTOPE MOXKET OBITh YXKACHBIM, 3aTparuBas
OCHOBHBIE 0a30BBIC YCIYTH, TAKKE KaK OYMCTKA BOJIBI U JIP.

HATO cnenyer mpuBeTCTBOBaTH 3a TO, YTO OHA  MPELyCMOTPUTEIBHO peanu3yeT
MporpaMMy KakK JHEPreTHUECKOW Oe30MacHOCTH, TaKk M KuOepOe30macHOCTH B OONACTH €ro
oTHOcUTEeNnsHO HOBOro Otnena mpobiem OezomacHOCTH. TOYHO Tak K€ HEOABHO CO3JIaHHBIN
Hentp sHepreruueckoit 6ezonacaoctd HATO 1o mepenoBoMy ONbITY U HOBOM KOONEPATUBHOM
kubep3ammnTe JOHKEH KOOPIWHUPOBAHHO paboTaTh B o0jacTu KuOeparak B HSHEPreTHUECKOM
CEKTOPE U PaclpOCTPAHATh ONBIT U JYUIINE NPAKTUKN Pa3HbBIX CTPaH.

3. IkcTpeMaabHaa KocMudeckas moroga. HATO uMeer nonryro MUCTOPHIO 3alIUTHI OT
KaracTpo(hUIeCKuX COOBITUH W 3aHMMAETCsl IJIAHMPOBAHWEM Ha CIly4all HeNpeIBHICHHBIX
00CTOSITENTLCTB HU3KOW BEPOSITHOCTH. TspKenas KOCMHYECKas TIOroja W ee BIMSIHHE Ha
JHEPreTHUYECKYI0 WH(GPACTPYKTYPY, B YACTHOCTH, SIBIISIETCS OJHUM M3 TEX THUIIOB COOBITHH,
MIPOTHB KOTOPBIX COIO3HUKH 10 HATO N0IKHBI KOIJIEKTHBHO PabOTaTh, YTOOBI 3aIIUTUTH CEOSI.
Xotsa KocMHyeckas moroja OyneT Ha MEepBBIX NOpax, KaK TMPENCTaBISAETCS, 330TEPHUECKIM
MpPEeIMETOM JTUCKYCCHH MEXAYy KOCMHYECKMMH areéHTCTBAaMH Pa3HbIX CTpaH, 3KCTpEMalIbHbBIE
SIBJICHUSI KOCMHYECKOH TMOTO/bl, HAOII0AaeMble B HE CIMIIKOM OTIAJCHHOM MPONLIOM, OyAyT
UMETh KaTacTpO(PHUUECKUE TIOCIEJCTBHSA, €CJIU IOBTOPATCS B YCIOBHSIX COBPEMEHHOM
JNEKTPOHUKH, 3aBucsmed oT wmupa. [lo manaeim HACA, mnoBTOpeHHE CymepCOTHEUHOU
BcnbIkH B 1859 r. (u3BecTHOM Kak "coObiTus Carrington” [7]) MOXeT IPUBECTH K TOIUIHOMY
OTKJIFOUEHUIO OTPOMHBIX TeppUTOpHid. Tak, BCIEJCTBHE MEHEEe TSHKENOW reoOMarHUTHON Oypu B
1989 romy Hapymmiach mepepada SJIEKTPOIHEPTHU 4Yepe3 CHUIIOBbIE TpaHcopMmaTopsl st 6
MUJLTHOHOB uenoBek B KeOeke, Kanase.

OueBugno, uro ctpanbl OJIKb [M0mKHBI y4HTBHIBAaTH BO3MOXHBIE TIOCIIEICTBUA
0€30MacHOCTH, TPUHUMATh MPEBEHTUBHBIE MEPHl W BBIMOJHATH IJIAHUPOBAHWE Ha CIIydau
HETPEIBUICHHBIX OOCTOSATENLCTB: HU3KWE YaCTOTHI, YAapONPOYHBIE SKCTPEMANIbHBIC SBICHHS
KOCMHMYECKON MOTOJBI.

B memom cambie BakHBIE MPOOJIEMBI IHEPrETHYECKOHW O€30MacHOCTH, C KOTOPBIMH
crankuBaroTcs wieHsl OJIKb u HATO, sSBASOTCS TaKUMU K€ TIOTCHIIMAIEHO MOAPHIBHEIMU, KaK
KpUTHYECKHE Tepedor 3HEProcHa0XKEeHHs, KOTOPbIE YIPOKAIOT SKOHOMHKE Ha MPOTSKEHUH
MHOTHX JIET: 2 UMEHHO - UMIOPT HEQTH W Ta3a U3 CTPaH, HE BXOAAIIUX B OTH opraHu3anuu. B
Coenunennpix IlITarax yrposa nepe6oeB mocTaBoOK HEPTH W HECTAOMIBHOCTH Ha PHIHKE HEPTH
MO-TIPEKHEMY SIBIISIETCS] IEPBOCTETIEHHOMN YIp030id SHEPreTHUECKOi 0€30MacHOCTH.

Tem He MeHee, MDA ObUIO cO3/1aHO Ha BOJIHE HEe(TAHOTO Kpu3uca 1973 roga UMEHHO IS
pelieHrs 3TOM TpoOJieMbl, U TaM HE MOXET OBITh MpeIBHUJCHA HOBas POJIb OCOOCHHO Ha
ITOCTCOBETCKOM TpocTpaHcTBe. Hamo mpu3HaTh, 9TO HOBBIE €BPOIEHCKUE OMACEHUS 1O MOBOIY
HAJeKHOCTH HMIIOPTAa IPUPOJHOTO Ta3a HEKOTOPBIX cTpaH-wieHOB (CeBepoaTIaHTHUYECKOro
coro3a 3 Poccun obecrieuniy MOTHBAIMIO /ISl BKIIFOYECHHUSI SHEPTeTUYECKON 0e30MacHOCTH B
CIUCOK CTOJb BaKHBIX HANpaBICHHUH AEATEIHLHOCTH B crparermueckor konuenuuun HATO,
kotopas Obina mpuHATa B 2010 1. OmHako He crnemyeT oxuuate MHOroro or HATO, 4toOnr
pemnth 3TH onaceHus, mockoidbky HATO He B cOCTOSIHUM BHECTH HEOOXOJIMMbIE HHBECTUIIH B
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HHOPACTPYKTYPY H  PBIHOYHBIE  peOpMBbI, HEOOXOAMMBIE JJISi  CMSTUEHHS  OTHUX
KOHTHHEHTAJbHBIX YSI3BUMOCTEH.

Tem He MeHee YyKa3aHHBIC BBIIIE MEXIyHAPOIHBIC, PErHMOHAIbHBIC OpPTaHU3AIMH YXKE
UTPAIOT BAXHYIO pPOJNb B OOECIIEYCHWH DSHEPreTHYeCKON Oe30MacHOCTH IyTeM 3allluThI
KPUTHYECKH BaKHOH IHEPreTHUECKOW WH(PACTPYKTYyphl M TpPAaH3HMTA, & TAKKE MOTYT HUMETh
Ba)XHOE 3HAYCHHE B PACIPOCTPAHECHUH 3HAHHU IO BCEMY MHPY O BO3HHKAIOIIUX M YITYCKACMbIX
U3 BHIY TNpoOiIeMax »JHEPreTHdecKod Oe30MmacHOCTH. B 4YacTHOCTH, HOBBIE CTPYKTYpHI
9HEPreTUYecKor Oe30MacHOCTH HMMEIOT OIpPEAETCHHbIE JOCTHKEHUs B TaKMX O0JacTIX, Kak
OllepaTHBHAsI SHEPreTHKa, KnOepOe30MmacHOCTh ISl SJHEPreTHUECKOTO CEeKTOpa, JKCTpeMalbHas
KocMuueckas nmoroja. OHaKo 3TO HE O3HAYAET, YTO MOKHO YIyCKaTh M3 BHIY JIpyTrue HOBBIC
WM CYIIECTBYIOLIME YIPO3bl JHEPIeTUUECKON OE30MacHOCTH.
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V. Bostanjyan
ENERGY SECURITY AND SOME QUESTIONS OF GEOPOLITICS

International and regional organizations play an important role in self-guarding of energy security
through the protection of critical energy infrastructure and transit, as well as promote the dissemination of
knowledge in the countries with forming markets. In particular, the new energy security structures have certain
achievements in areas, such as: operational energy, cyber-security for the energy sector, and others. However,
this does not mean that it is possible to lose sight of other new or existing threats to energy security.

Keywords: energy security, geopolitics, international and regional organizations, sphere of energy

cyber-security.
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BOEHHO-UH>KEHEPHBIE ITPOBJIEMbI
N TMMOJIUTHYECKHUE ACIHHEKTbI
KOJUIEKTUBHOM BE3OIIACHOCTH

KOJUIEKTUBHASA BE3OITACHOCTbD U POJIb OJKB.
POJIb APMEHUMU B JEATEJIBHOCTH OJAKB

Hgeep Topocsin
Jupexrtop Unctnryra OJAKB B ApMenun,
aedcTBUTEeabHBbINH YieH UAA u MUA,
HHOCTPAHHBIN 4ieH UH:KeHepHOH akaeMuu Y KpPanHbl,
el CTBUTEJbLHBIN YeH AKageMHH ecTeCTBeHHBIX Hayk Pocenu

Packpvima cywnocmv  6ezonachocmu  eocyoapems, eéxodsuux 6 cocmas Opeanuszayuu J{ocosopa o
konnexmuenot Oeszonachocmu (O/KB). Ilepeuucaenst 0CHOGHbIE UCMOYHUKU BOCHHOU ONACHOCMU U YZPO3bl
HayuoHanoHou Oezonacnocmu Apmenuu, 6osnuxuiue Ha pyodexce XX-XXI 6s., a makoce ocobenHocmu ux
603HUKHOGeHUs1 U pazeumus. Ha ocnoee nposedennoco ucciedoeanuss paccmompenvl OCHOGHblE HANPAGIEHUs.
desimenvHocmu  2ocyoapcme-unenos 6 obaacmu pazeumusi O/KB kax cocmaguoli uacmu e8pasuticKoul
beszonacrocmiu.

Knrwueevie cnosa: O/KD, Apmenus, espasuiickoe NpoCmMpaHcmeo, KOLIeKMueHas 0e30nacHOCb,
COMPYOHUUECME0, PeCUOHATbHAS Oe30NACHOCHb, MEPPOPUM, IKCINPEMUM, MUPOMEOPHECMEO.

[ocne pacmaga CCCP y psina rocynapcTB MOCTCOBETCKOTO MPOCTPAHCTBA BO3HUKITU B3aMMHEIC
TePPUTOPHAILHEIC TIPETCH3UHU. Y CTaHOBIIeHWE TpaHun Mexnay pecnyonmkamu CCCP ocymiecTBIsIoCh
COBETCKHM PYKOBOJICTBOM 0€3 yueTa OCOOCHHOCTEH MCTOPHUECKH CIIOKUBILIETOCS TPOXKUBAHUS HAPOJIOB
U WX WHTepecoB. Takoe TMOJNOKEHHE Jel HE YCTPauBaNO TMOJUTHYECKOE PYKOBOJACTBO HEKOTOPBIX
TrOCy/1apCTB TIOCTCOBETCKOTO MPOCTPAHCTBA, YTO BBIPA3WIOCh B CTPEMJICHHH IIEPECMOTPETH
reorpaduyeckoe MoJIoKeHUEe TPAHUIL B CBOKO MOJIB3Y. JlaHHAS OJIMTHKA MPUBETA K BOSHUKHOBEHHIO Psizia
BOOPY>KCHHBIX CTOJIKHOBCHUH Ha TIOYBE TEPPUTOPHAIBHBIX CIIOPOB, CPEIU KOTOPBIX KOH(MIUKTHI B
Haroprowm Kapabaxe u [IpuaaecTpoBbe, rpy3uHO-a0Xa3CKHi KOHQIUKT U Ap.

Ha navansHOM 3Tane ObuTa MpeanpuHATa MONBITKA co3AaTh OObeIMHEHHBIE BOOPYKEHHbIE CHIIBI
U eMHYI0 apMHIO Ha MpaBax J0JIeBOro ydacTus Bcex pecnyOnuk. Torma, 15 mas 1992 roga B Tamkente
Mexny Apmenuedi, Kaszaxcranom, Kupruswmeit, Poccueit, TamkukuctaHoM u Y30€KHCTaHOM OBLIO
nmocturHyTo mepBoe Cormamenue o co3fgaHuu JloroBopa o kosutektmBHOM Oe3omacHoctu (JIKB). B
nocnenytomeM, B 1993 roagy k Jlorosopy mnpucoemuHwiuch AsepOaiimxan, ['py3us u benopyccus.
[IpuGanTuiickue pecryONMKM HE CKpPBIBaM CBOCH TBEPAOW MO3HMLIUHM Ha MPHUCOCIMHEHHE K BOCHHO-
nonutrdeckoMy 610Ky HATO.

[IpeoOpazoranre OJIKb B MEXKIyHApOAHYIO PETHOHAIBHYIO OpraHU3alMi0 ObLJIO BbI3BAHO
HEOOXOIUMOCTBIO €€ ajanTalud K JAWHAMHKE PETMOHANBHOW M MEXKIYHApOIHOW O0e30MacHOCTH,
MPOTUBOACHCTBUS HOBBIM yrpo3am U Bbei3oBaM XXI Beka. [Ipu stom rmaBusiMu 3agauamu OJIKD no ceit
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JIEHb OCTAIOTCSI KOOPAWHAIMA W YTIIyOJieHHEe BOEHHO-TIOJUTHYECKOTO B3aMMOJEHCTBHSA, CTaHOBJICHHE
MHOTOCTOPOHHHX CTPYKTYP M MEXaHH3MOB COTPYAHUYECTBA, IPU3BAHHBIX O0ECIIEYUTh Ha KOJUIEKTUBHOM
OCHOBE HAalMOHAIBHYI0 Oe3omacHocTh rocyngapcTB-yuyactHukoB OJIKB, a Taxke ocymiecTBieHue
HEOOXOAMMO¥ ITOMOIITH, BKJIIOYasi BOGHHYIO, )KEPTBaM arpecCh.

“Mmuoro¢dynkiuonatbHocTs” OJIKD 1 “HOBBIN THI” OpraHU3aIK 3aKITI0Yal0TCs MIPEXkKIE BCETO B
MOMBITKE COBMEIIEGHHs B OJHOM CTPYKType IBYX OCHOBHBIX (YHKUMH: C OJHOW CTOPOHHI,
MIPOTUBO/ICHCTBHE TPATUIIMOHHBIM BHEIITHIM BOSHHBIM YTpo3aM (CO37aHne BOCHHOTO CO03a, COCTHIKOBKA
W CpalIuBaHHe BOCHHBIX MH(PACTPYKTYp TOCYIApCTB-UJICHOB); C IPYTrOd - MPOTHUBOJEHCTBHE HOBBIM
yrpo3aM u BbI3oBaM (6oph0a ¢ HapKoTpaduKoM, HE3aKOHHON MHUTpaleld, TEpPOPU3MOM, SKCTPEMU3IMOM
u np.). Umenno 3to coBmemenue nenaer OJJKb yHuKampHBIM MeXaHU3MOM, KOTOPBIH MOT OBI B3SITh Ha
ce0s CYIECTBEHHYIO pOJIb B paMKaxX HOBOW apXWUTEKTypwl Oe3omacHocTH B EBpasum. Ilo mHeHUIO
pykoBoactBa OJIKb, nedTenbHOCTh OpraHM3allud paccMaTpUBaeTCsl Kak BKJIaJ B MOJAEp)KaHUE
rno0anbHONH 0€30MacHOCTH, MpH 3TOM B JOKYMEHTaX OpPraHM3allid BCTPEYaeTCsl MOJIOKEHHUE O
HEJIETMMOCTH U KOJUIESKTUBHOM XapaKTepe 0e30MacHOCTH.

Apmenns, kak U Poccus, sBiserca npeacraBurenrem  “toxxkHoro”  ¢uanra OJIKbB,
cocpenoToueHHoro Ha KaBkaze. 3akaBKa3cKUil pEernoH, B CHJIy BO3pOCIIEH HSKOHOMHYECKOH U
MOJUTUYECKON 3HAYMMOCTH, CTOIKHYJICS C PSAIOM YIpo3: OOOCTpUBIIasCcs KOHKYpeHIHs B cdepe
MPOKJIAAKH He(PTera3oBBIX, TPAHCIOPTHBIX W HHBIX KOPUIOPOB UYEpe3 PETHOH; YCHIEHHE YTPO3bI
nepexoja TePPOPUCTHIECKON aKTUBHOCTH U BOCHHO-TIOMUTHIECKOW HecTabunpHoCcTH U3 [lepeaneit Azun
B PETHOH; “TasHHE 3aMOPOXKEHHBIX~ 3THOTEPPUTOPHAIBHBIX KOH(IUKTOB C BEChbMa CEPbE3HBIM
MOTEHITHAIIOM, CIIOCOOHBIX PacIpPOCTPAHHUTH NECTaOWIM3AIMOHHBIE MMITYJIBCHI TTO0 BCeMY peruony. s
00prOBI ¢ MOAOOHBIMH yrpo3aMH ApMEHHUS TMPOJOKAET AaKTHBHO COTPYAHHYATh C COCEIHUMHU
roCyJapCcTBaMu, HHTETPAMOHHBIMH CTPYKTYpaMH KaK PerHOHaIbHOTO, TaK M TI00ansHoro gopmara.

ApMmeHHsT B HacTosllee BpeMs — OJUH M3 HaumOoJee aKTUBHBIX CTOPOHHUKOB YKPETUICHUS
BOCHHOW W TOJIMTHYECKON WMHTEeTrparuu B pernoHe B pamkax OJIKB. 3ToMy crmocoOCTBYeT psia MpHUIHH:
BO-TIEPBBIX, OPHUEHTALUS APMSHCKOW BHEIIHEH MOJUTHKU HA POCCUHCKO-apMSIHCKOE COTPYAHHUYECTBO,
00yCIIOBIIGHHO€  WCTOPHUYECKHMH  MPEONOCHUIKAMHU;  BO-BTOPBIX, IIOMHMO  JIKOHOMHYECKOTO
COTPYIHHYECTBA, apMSIHCKOE ITPaBUTEIHCTBO BUAUT B Jinile Poccuu rapanTa coOCTBEHHON 0€301MacHOCTH,
a Taxke 6e30MacCHOCTH B PEervoHe.

Poccuiicko-apMsHCKOe B3aUMOAEHCTBHE B BOEHHOH OOJIACTH HampaBiIeHO Ha obOecreueHHe
Oe3omacHOCTH 00OWX ToCyHapcTB, rokHOTO (hanra ConpykecTBa W CTaOMILHOCTH B 3aKaBKasbe.
Apmenus paznensier nozunuio Poccun o ykperuiennto CoapyxectBa HezaBucumeix ['ocymapers (CHI)
u OJIKb; apMmsHCKHE BOOpPYKEHHBIE CHJIBI YYacTBYIOT B HECEHHH OOEBOTO NEKypCTBa B pPaMKax
OO0benuHeHHO cucTemMbl TpoTuBOBO3AymHONW oOoponsl ([IBO) CHI. Ha Tteppuropun ApmeHuu
mucnonupyercs 102-s poccuiickas BoeHHas 6a3a. ChopmupoBaHa 00beTMHEHHAS POCCUACKO-apMSHCKAS
BoiickoBas rpymnnupoBka. llorpannunas rpynnma @Cb Poccun B ApMEHHH COBMECTHO C apMSHCKUMHU
MOTPAaHUYHUKAMH OXPaHsieT TpaHuIlbl pecryonuku ¢ Typuwueii u Mpanowm.

Brrmeykazanasie (hakThl CBUIETENBCTBYIOT O BECbMa TECHOM M B3aMMOBBITOJTHOM JIBYCTOPOHHEM
COTPYIHHUYECTBE, YTO AAE€T OCHOBATENbHYIO 0a3y /I B3aMMOACHCTBUS Ha pETHOHATFHOM yPOBHE.

PecnnyOnuka Apmenus, cornacHo CTpaTernd HalMOHAJIbHOM 0€30MacHOCTH, PYKOBOJICTBYETCS
MNpPUHIUIAMH KOMIUIEMEHTapyu3Ma U BOBJICUYEHHOCTH, COTPYAHHYAsi Ha OCHOBE MapTHEPCTBA CO BCEMHU
JNEHCTBYIONIMMH B pPETHOHE 3aWHTEPECOBAHHBIMM CHJIAMH, COXpaHss paBHOBecHe. ApMeHHS —
BOBJICUCHHASI B PErMOHAJbHBIE U MUPOBBIC HHTETPAL[IOHHBIEC POLIECCHI CTPaHa, paccMaTpUBaloIas ceos
B KAayecTBE IMIOJHOLEHHOTO YYAaCTHHKA IPOLIECCOB, KOTOPbIE pa3BUBAIOTCSI B PErHOHAJBHBIX U
MEXIYHApPOIHEIX chepax.

UnenctBo B OJIKb — ogHa M3 OCHOBHBIX COCTABJIIIONINX CHCTEMBI 0O€CTIeueHUsT 0€30MaCHOCTH
Pecny6nmuku Apmenus. B pamkax OJIKb ona nepMaHeHTHO MpHiaraeT yCHIHs Ui Pealnu3aliy B CIydae
BO3MOXKHOW YTIpO3bl WM aKTa arpecCHd TNPOTHB ApMEHHHM NPUHININA KOJUIEKTMBHONH OOOpOHHI,
omnpezaeneHHoro B cT. IV JloroBopa, a Takxe i MOXydeHus cofeiictsus rocyaapcts — wieHoB OJIKb B
pelIeHNN HaxXOAIUXCS Ha MOBECTKAX MEXIyHApOIHBIX OpraHM3allMid M MMEIOIUX XM3HEHHO BaXKHOE
3HaueHue. BoeHHas cocraBistomas [{oroBopa mpegocTaBiseT JbIOTHBIE YCIOBHUS B BOIIPOCE BOCHHO-
TEXHUYECKHUX ITOCTABOK I'OCYAAPCTBAM-YUYaCTHUKAM, YTO UMEET IEPBOOUYEPETHOE 3HAUCHHUE.

OnHOBpeMEeHHO cTpaTernyeckoe mnapTHepcTBO ¢ Poccuiickoit ®denepaumeit u pa3BuTHE
orHomeHuit B pamkax OJIKB oOycrmoBieHbl H3MEHEHHSMH MOJUTHYECKAX aKIEHTOB POCCHHCKOTO
BHEIITHEIOJINTHIECKOTO Kypca W m3MeHeHusMu BHYTpH OJIKDB, coszmanmeM peaybHBIX, EHCTBEHHBIX
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MEXaHH3MOB OOECTIeueHHs] PermoHaNbHOW Oe3omacHOoCcTH. Bompoc MUpOTBOpUecTBa B OINpeNeICHHOM
CMBICJIC SIBJISICTCS LIEHTPAJIbHBIM Uit ApMEHHUs MO0 NPUYMHE HAaropHo-kapabaxckoro koHpukra. JTta
npo0JsieMa — OCHOBHOW M B TO K€ BpeMsi HauOoyiee MpOOJEMHBIN IMyHKT COTPYAHUYECTBA APMEHUU B
pamkax OJIKbB.

Peciybnuka ApMmenusi, cuuTaromasi ce0si TapaHTOM, OOeCTeUYHBaIONIMM 0e30MacHOCTh Hapona
Haropno-Kapab6axckoii Pecnyonuku (HKP) m u3bpanHoro mM myTw pa3BUTHs, coriacHO BoeHHOH
noktpune, paccMmarpuBaeT OJIKb B KadecTBE OCHOBHOIO COIO3HHKA B COXPaHEHUU CBOEH
TePPUTOPHAEHON MeOCTHOCTH. Tak, B ciydyae HamameHus AsepOaiimkana Ha ApMEHHIO TOCydapcTBa —
wiedsl OJIKB, B COOTBETCTBHM C yCTaBOM OpraHM3AllMK BBIHYKICHBI OYIyT BBICTYIIUTh HA CTOPOHE
ApMeHHNH 1 HayaTh BOCHHBIE NEHCTBUS MPOTHB arpeccopa. [lo cinoBam MunucTpa OO00poHEl PecyOmuku
Apmennss C.M. OransHa, “KOb YK ApMEHHS B COCTOSHHU TIPUHAMATh AaKTHBHOE YydYacTHE B
npoBoauMbIX B pamkax OKb pa3nu4HbIX y4eHHSX..., MBI BIPAaBE PACCUUTHIBATH B Cllydyae dKCTPEHHOMN
HEOOXOAMMOCTH Ha Hamux coro3HuKoB 1o OJIKDB, y koTopbIxX ecTh Takue Bo3MoxkHoCTH [1].

HekoTopple aHaIMTUKK YTBEPXkKAAIOT, YTO WMEHHO J3TO OCTaHaBIWBaeT AsepOalikaH OT
aKTHBHBIX BOCHHBIX NEHCTBUU TpOTUB ApmeHuH. OIHAKO TeHEpalIbHBIA CeKpeTaph opraHu3zamuu H.
Bopmtoxka HeomHokpatHo noguepkuBai, uro OJIKb kareropuvecku NpPOTHB BO30OHOBIICHUS BOWHBI
npotuB HKP.

AzepOaiipkaH  TIPOJOJDKUTENBPHOE BpeMsl HacTaWBal Ha 00sg3aTelbHOM  (DOpMUPOBAHHUH
MEXTyHapOJJHOTO MHPOTBOPUYECKOTO KOHTHMHTEHTa Ha OCHOBE CHJI OpraHU3alMi 3a JAEMOKPaTHIO U
skoHomuueckoe passutue ('YAM) w/mumun HATO, ogHako ceituac baky cHsnm 3to TpeGoBanwme. Jlis
EpeBana mpemnmouturensHee ObT0 OBl BUAETH OCHOBOM YKa3aHHOTO KOHTHHIEHTa POCCHHACKHX
MUPOTBOPIIEB, TeM Oosiee uTo (haktuyeckun OOH mpusHana ocodyro pons OJIKB Bo rnase ¢ Poccueit B
oOecrieueHUN 0€30MacHOCTH Ha TIOCTCOBETCKOM MPOCTPAHCTBE, YTO MNPUAACT MEXKIyHAPOAHYIO
JMETUTUMHOCTH Bo3MoxkHOMY yuactuto OJIKb B cunax nognep:kanus mupa B Haropaom Kapabaxe.

C mpyroil CTOPOHBI, HEKOTOPHIE HCCIENOBATENH CBS3BIBAIOT WMEHHO KapabaxCKHil BOMpPOC ¢
MIPUBEP)KCHHOCTHI0 BHEIITHETIONUTUYCCKON JIMHUU PecnyOnnku ApMeHHs K TOJUTHKE KOMILJICMEHTA-
pusma. Tak, HeomHO3Ha4Has mmo3umus Poccun 1o 3To# mpoOieme, B YaCTHOCTH OTCYTCTBHE YETKO
BBIBEPEHHOW TOJUTHKH B 3aKaBKa3CKOM PETHOHE, He TMO3BOJISET apMSHCKOW CTOPOHE 3aKPBITh BOIMPOC
0e30MacHOCTH M MOJTHOCTHIO MONOXKUThCA Ha Poccuio. ITo o/lHA U3 OCHOBHBIX NMPHYMH TaK Ha3bIBaeMO
MOJIUTUKH KOMILJIEMEHTapHOCTH, 4YTO, B CBOIO Ouepeldb, SBISETCS CTEpKHEBOM wuaeel Kak
BHEIIHETIONIMTHIECKOH TOKTPUHBI APMEHNH, TaK U CTPATETUH €€ HAIMOHATBHON 0€30I1aCHOCTH.

Bce Gounbliie nccnemoBareneii ynenstor ocoboe BHUMaHue podiieme o0mero nHGOpManuoHHOTO
nonist OJIKB, HeoOXoaMMOTro JUIsi IEIOCTHOCTH U CHCTEMHOCTH (DYHKIIMOHMPOBAHUS OPraHU3aIlvH, a
TaKKe MpensITcTBOBaHUA mnponaranguctckor aestenbHoctd HATO. Ilo mHenuiro A.B. AtanecsHa,
“OIKb momkHa CTaTh IIEHHOCTBIO, KOTOpas OBl acCCOIMHPOBANACh B OOIMECTBEHHOM CO3HAHWUU C
3alUIIEHHOCTHI0, To100HO ToMy, kKak HATO BocnpuHuMaeTcs B 3al1aIHOM MHpE B KauecTBe rapaHTa He
TOJILKO 0E30MaCHOCTH, HO U €AMHCTBA WHTEPECOB, CXOKECTH BOCIPHUATHS OOIIECTBEHHBIX IICHHOCTEH U
obmux yrpos” [2].

B osrom oTHOmIEHMH TPOAYKTUBHO coTpyaHndecTBO Apmenuu B pamkax OJIKb, o uyem
CBUJICTEIBCTBYET  OTKpHITHE TmepBoro Ha Tepputopun CHI' HaunumonanpHOro  oTAeneHus
MesxmyHapoIHOTO 00IIeCTBEHHOTO IIeHTpa nHpopmarmonHon noanepxkku (MOLIUIT) OKb B EpeBane
B 2008 1., a ocenpro 2009 roga y>xe ApMSHCKOTO HallMOHAJIBHOTO TpeacTasutenberBa Mucturyta OKbD.
I'maBHOW 1enbi0 3TOTO COOBITHS sBisieTcs ocBemieHue nestensHoctn OJIKB, ee momymspusamus. B
Hactosee Bpems xutenu crpan CHI' He BmonHe oco3natoT uenu u 3agaun OJIKb; nannas cutyauus
xapakTepHa U st Apmennu. Haspema morpeOHOCTP B (YyHKIMOHHPOBAHHWH IIEHTPA, KOTOPBIA MOT OBI
0oJiee MOJTHO yIOBIETBOPATH 3alPOCHl 3aMHTEPECOBAHHBIX JIUI] B 001acTH MH(OpMAIHU O AESTEILHOCTH
OJIKbB, a Taxke mapTHEpCTBE U COTpyAHHYecTBe Poccun 1 ApMeHUU B paMKax JaHHOUM opraHu3anuu. B
HacTosmee BpeMs lIpencTaBUTEIHCTBOM TIPOBOAATCS ““KPYTJIbIe CTOJBI, CEMHHAphl, BCTPEUHd C
MOJIOJIeXKbIO, PA3IMYHBIMU OPTaHU3ALUAMHU, KOTOPBIE TEM WJIM HHBIM 00pa30oM CBSI3aHBI C I€ATENbHOCTHIO
OJIKb, u MHOTOEC Apyroe.

Apmennst nHTeHCHBHO pabotaer Haj moBbimeHnem pomu OJIKB. Kak 3assunm B EpeBane Ha
npecc-koHpepeHnun MUHUCTP OO6opoHsl Apmenmu Ceiipan OraHsH, ApMEHHUS JellaeT BCE OT HeEe
3aBucsiee i noBeimeHus poiaun OJIKb. On oTMmeTn, 4To BeaeTcs padoTa “HajJl COBEPIICHCTBOBAHUEM
BOGHHOM cocTaBiswpomiell u BoeHHoro mnoreHnuana OJIKB” [3]. “B cooTBeTcTBHMM ¢ HalIUMHU
MPEUIOKEHUIMA OB COPMHUPOBAH PSII CACTEM W CWI. VIMEHHO MBI MPEIOKHIN CHOPMUPOBATH

119



Boennrrit komurer OJIKB, ®m ceiidac mnpeanpuHAMAIOTCS MeEpBHl Ul TI0 PACIIMPECHHUIO CHI H
BO3MOkHOCTEN” [4], — ckazan muHucTp O6oponsl Apmenuu. Ilo ero cioBam, ‘pedsb, B IEPBYIO OUEpeb,
UAET O Pa3BUTHU U PACHIMPEHUM BO3MOXKHOCTEW KOJUIEKTHBHBIX CHII ONEpAaTUBHOIO pearupoBaHUS U
Mupotsopueckux cmn OJIKb. Bce mpobieMHBIE BOIPOCH], KOTOpBIC MOAHMMACT apMSHCKas CTOPOHA,
CBs3aHBI C TeM, 4To B ApmeHun XoTAT Buaerb O/IKB pa3BuToil BOGHHO-TTOJUTHUYECKOH CTPYKTYpOH,
KOTopasi OyJeT OKa3blBaTh COACHCTBHE ApMEHHMHU, HE UMerollel oomux rpanun co ctpaHamu OIKB”.
“CeronHst Mbl, MO’KHO CKa3aTb, Ha 3TOM IyTH”, — 3asBui1 Celipan OrassiH.

Ipuopumemor npedceoamenvcmea Apmenuu 6 O/KB. Apmenns npencenarensctByetr B OJIKD ¢
centssOpst 2015 roma. Ilo cnmoBam Ilpesupmenta Apmenuu Cepxa CaprcsHa, cpenud NPHOPHUTETOB
NpeACeaaTesIbCTBA PECIyONUKH, KOTOphle OBIIM HpeAcTaBieHbl Ha ceHTsI0pbckoil ceccum OLKDB B
JymranOe, cieayer BBIACINTH: ‘‘HapamuyBaHue KojuiekTuBHOTO moteHmuana OJIKb B cooTBeTCTBHU C
YcraBom OpraHuszaiuy W Ha MPUHLUIE NPEeMCTBEHHOCTH, NajbHEWIee pa3BUTHE KOHIENTYaIbHBIX
ocHoB gestenbHoctTd OJKDB, pa3BuTHE CHCTEMBl KPHU3MCHOTO pearnpoBaHMs. ApMEHHUs oOpariaeT
BHUMaHHE HAa MHCTUTYLHMOHAJIbHbBIE acHeKThl MoBbimeHus 3¢ dextuBHoctr aearensHoctd OKDB, B Tom
YHUCIie BOMPOCH COBEPIICHCTBOBAHMS BHEIIHENOIUTHYECKON KOOPAUHAIIMMA U PA3BUTHUS COTPYIHHYECTBA
C IpYT'MMH MEKAYHapOAHBIMH OpraHu3auusaMu’. “MBl BBICTyIaeM 3a JallbHEHIIee COBEPIICHCTBOBAHUE
CHCTEMBl YIpPaBICHUS CHJIAMH U CpPEACTBAMH CHCTEMBl KOJUIEKTUBHOH Oe3zomacHoctn OJKBD,
HapalluBaHUE €€ MHUPOTBOPYECKOr0 IIOTEHIMaNa, YIIyOJieHHe BOEHHO-TEXHMYECKOIO M BOEHHO-
9KOHOMHUYECKOTO0 COTPYJHHYECTBA, ONTHMHU3ALMIO JIOTHCTUYECKONW COCTaBNIAIOIIEH, TpaH3UTa U
nepeBo3ok” [5], — akueHTupoBan BHUMaHue Cepxx CaprcsH. “Mbl HaMepeHbl COCPEIOTOUYUTHCS Ha
BOIIPOCaX COBMECTHOI'O IIPOTHBOACHCTBUSA MEXIYHapOIHOMY TEPPOPU3MY, IIPOSIBICHUSIM Heodarnsma,
HIOBMHM3Ma W WHBIX (opMm KceHopoOun”, - ormerun [lpesunent Apmenun. [lo ero cimoBam, “B 3TOM
KOHTEKCTE Ba)KHOE 3HAYCHHME MPHIACTCS aKTUBU3AIMHM COBMECTHBIX YCWIIMH U B KHOEPHPOCTpaHCTBE.
Cepx CapresiH “yOexIeH, 9TO pean3alysl JOCTUTHYTHIX JOTOBOPEHHOCTEH CTaHET BECOMBIM BKJIAJIOM B
obecrieueHre 0€30MaCHOCTH M CTAOMIBHOCTH B 30He oTrBeTcTBeHHOCTH OJIKB”. OH yBepeH, uro ‘“‘Hamm
JaJbHEHIINE YCWIMS IO HAlOJHEHUI0 HMEIOIIMXCS JOTOBOPEHHOCTEH KOHKPETHBIM COAEpKAHUEM
noBbIcsAT peanbHbIA Bkiang OJIKB B nemo ykpemieHUs permoHalbHOW CTaOWIBHOCTH, 0€301MacHOCTH U
pasBUTHS .

W3 BbllIecKa3aHHOTO MOXHO CHAENaTh CIEAYIOIINE BBIBOJIBI: ApPMEHHsS, B CHIy CBOErO
reorpauyeckoro M reonoJIMTHYECKOTO MOJNIOKEHHs, 0COOCHHOCTEH HMCTOpHYECKHX cBsi3er ¢ Poccued,
ABISIETCS. HE TOJBKO BOCHHO-IIOJIWTHYECKUM COIO3HMKOM, HO M IOXKHBIM (DOPIOCTOM POCCHUICKOTrO
BIMSHMS Ha BaXKHEMIEM CTpaTeTH4ecKOM HampaBieHHH. TakuMm o0pa3oMm, Ha CETOAHALIHUMA [€Hb
PecyOnuka ApMeHHMs WCXOIUT MpEXIE BCEro M3 3aMHTEPECOBAHHOCTH B PAa3BUTHH POCCHUHCKO-
ApMSHCKOTO BOEHHOTO COTPYAHMYECTBA, KaK Ha JBYCTOPOHHEH, Tak M HAa MHOTOCTOPOHHEHW OCHOBE.
PykoBoactBa Apmenun u  Poccum  TBepAO NIPUAEPKUBAIOTCS  HUCTOPUYECKH  CJIOXKHBIIETOCA
B3aMMOBBITOJTHOTO CTPATErHUECKOro anbsiHca. B atom otHomenun ykpemnenne OJKbB mpuHIMNIuanbsHO
BAXHO UIi OOOMX TOCyZapcTB, TaK KaK BBICTyIaeT B KauecTBe CBOEOOpa3HOro crabuimsaropa
obctaHoBKH B permoHe. Co BCEH OTBETCTBEHHOCTBHIO MOYKHO 3asBUTh O ToM, uTo mMeHHO OJIKB m
yriryOJieHHe BOCHHO-TIOJIUTHYECKOT0 COTpymHU4YecTBa Poccnu ¢ ApMeHHEH SBISIOTCA BaKHEHIIMMH
CACPKUBAOIIUMH  (HaKTOpaMu, MPENATCTBYIOIIMMH BO30OHOBICHUIO OOEBBIX JEHCTBUA B 30HE
KapabaxcKoro KOH()JIMKTA, a TaKKe CIIOCOOCTBYIOT COXPAHEHUIO PETHOHAIBHONW CTAOMIBHOCTUH H
6e3onacHocty Ha lOxxHoMm Kagkasze.
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N.S. Torosyan

COLLECTIVE SECURITY AND THE ROLE OF CSTO.
THE ROLE OF ARMENIA IN THE ACTIVITIES OF CSTO

The essence of the security of the Collective Security Treaty Organization (CSTO) member-
countries is revealed. The main sources of military danger and threats to Armenia's national security
which appeared on the borderline of the 20th-21st centuries are listed, as well as peculiarities of their
appearance and development. On the basis of the study the main directions of activities of member-
countries in the field of development of the CSTO — as a component part of the Eurasian security are
discussed.

Keywords: CSTO, Armenia, Eurasian territory, collective security, cooperation, regional

security, terrorism, extremism, peacemaking.
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Both the longitudinal and cross-sectional resonance frequencies of a solid circular rod with finite
length measured by the impact-echo test are used to evaluate the dynamic modulus of elasticity and
Poisson’s ratio of the material. The guided-wave analysis model is used to find the cross-sectional
resonant frequencies, while the one-dimensional wave propagation theory is used to find the fundamental
longitudinal and the fundamental cross-sectional frequency. By combining these two frequencies
together with the numerical results from the finite element analysis, a new approach to estimate the
Poisson’s ratio of the material is proposed, and subsequently, the modulus of elasticity of the material can
be determined accordingly. Illustration of the application of the proposed approach to real non-
metal/metal materials shows a reliable estimation of these two important material properties.
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DEVELOPMENT OF INTEGRATED BRIDGE DISASTER PREVENTION AND
MANAGEMENT PLATFORM USING WIRELESS SENSOR NETWORK

H. P. Tserng’, S. H. Ju™, K. C. Chang’, C. W. Feng™*, C. T. Lin", J. Y. Han", K.W. Weng"
National Taiwan University*
National Cheng Kung University**

Global warming has become a big issue in recent years. In Taiwan, rivers and tributary streams
are densely covered, and twenty thousand highway bridges are located in different countries. As bridges
take an important role in traffic, the damage of bridge by scouring not only threatens the safety of users,
but also may breakdown traffic and then cause resident locked. Therefore, a reliable monitoring platform
is required in bridge management, which can monitor the bridge piers according to safety variation and
river erosion; and thereby the bridge damage can be timely warned of, and the bridge safety maintenance
can be achieved when the flood strikes. Though the bridge engineering technology has matured, however
monitoring and maintenance are also important factors in bridge safety. As time goes by, no matter how
good the engineering or how high the safety factor is, bridges still have aged, along with the incidence of
deterioration, traffic overload and the effect of erosion and earthquakes. Therefore it’s necessary to
strengthen the bridge safety monitoring and maintenance so as to ensure the safety.

This research focuses on Chung Sha Bridge on Zhuo-shui River, which is located in DouNan
Town of YunLin Country in Taiwan. This research installed accelerometer and inclinometer with the
correction of the GPS function around substructure and superstructure of the bridge, figured out the
bridge scour monitoring technologies associated with natural frequency and used wireless sensor network
to monitor bridge disaster. The whole monitor information is shown on web-based system that is
developed by this research. This research also derives a similar formula through long-term monitoring of
scour erosion depth and model parameters such as vibration frequency. In addition, by way of the
development of remote monitoring management platform, the accuracy of the bridge monitor is also
improved. This can be a more efficient tool for engineers and bridge maintenance unit.
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ANTIOXIDANT ACTIVITY OF PHENOLIC COMPOUNDS OF WALNUT
(JUGLANS REGIA L.) GREEN HUSK EXTRACTS
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Walnut green husk is an agro-forest waste generated in the walnut (Juglans regia L.) harvest that
could be valued as a source of natural compounds with antioxidant properties. In the recent years aqueous
extract of green husk was suggested as a low cost natural source of phenolic compounds with antioxidant
activity. Phenolic compounds are the major contributors to the biological properties like antioxidant
activities of walnut green husk. At this respect, the effect of the solvent (water, ethanol and various
combinations of aqueous solutions of ethanol) on the walnut green husk extracts bioactive properties was
analysed. The total phenols content of the extracts was determined using the Folin-Ciocalteu method to
assess their contribution to the antioxidant activity. Extract antioxidant activity as well as the kinetics of
inhibition of free radicals were evaluated in terms of radical scavenging ability using the stable 2,2
diphenyl-1-picrylhydrazyl radical (DPPH’). All the analysis showed a concentration-dependent activity
between total phenolic contents and free radical-scavenging activities of different walnut green husk
extracts. The study suggests that walnut green husk, as a by-product, can become the raw material for
phenols extraction, having a good potential properties for food, cosmetic and pharmaceutical industries.
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Hygienic inspection is the last step of sludge treatment before its reuse. Sewage sludge is
a waste product, which comes into being in the process of wastewater treatment and so underlies
under Waste Low. Sewage sludge is a disposal from urban wastewater treatment. We define it as
a disperse system, which consists of suspended, colloid matters. The main part creates suspended
matters with characteristics concentration 5-50 g.l-1. The sludge consistence is liquid till greasy.
Sludge creates from 1 till 2% of waste water volume and contains 50-80% of primary pollution.
Sludge often consist toxic chemical matters, which we can classify as a dangerous waste.
Hygienic inspection is the technological process of sludge treatment, which is used in the case,
when the sludge properties do not fulfill the request of valid European legislation for next
sludge reuse in agriculture, or other fields of treatment.

The sludge as waste product from various steps of wastewater treatment is not stabile, it
is the reason of the next sludge treatment, before its using as a lateral stuff.

In continuation text are described present methods of hygienic inspection used in
Slovakia and neighbouring countries.
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In accordance with the principle of waste hierarchy, the aim of waste disposal and wastewater
treatment is the harmful substances removal, thus reducing of the environment load and achievement of
the public health protection and the protection and conservation of natural resources.

Environmental benefits of existing technologies, which ultimately represent the environment
load, resource consumption and emission production, as well as damages caused by the use of these
technologies, will allow us to compare by the analytical tool - the method of life cycle assessment (LCA).
This is the methodology of international standards (ISO 14040:2006), which helps to quantify the
environmental pressures associated with the goods, technologic processes and services (products),
environmental benefits, the exchange and ways for achievement of improvements, taking into account the
entire product life cycle. It is expected that the LCA approach would help the more sustainable approach
that it would provide better information.

The decision making on the basis of cost, benefits and quality of products, many of us already
recognize what effect has their product purchase on the environment, social development and local
economy. For the environment protection the significant contribution are the wastewater treatment plants
- WWTP. The environmental benefits of individual WWTP that remove the prescribed pollutants limits
are different due to different energy consumption, materials.

Based on several realized studies it conducted indicated that use of the LCA method is
purposeful and is based on the results evaluation. It showed that it can be achieved increasing the
environmental benefits by the use of LCA method and that the limits specified in the legislation may not
reflect the environmental needs, too.
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This presentation shows sanitation importance, level of sanitation and compares it through the
world. Paper will briefly show the computer system for sewer system design in Slovak conditions. Very
important role in sanitation plays the education level. We can say that there is a direct connection between
the sanitation level and education. Very bad sanitation situation can’t be improved only by the high level
countries financial aid but also by the aid in improving the education in affected regions.

Access to the safe sanitary system is not a rule over the world. Except developing countries,that
have a problem. Most of these people all their life are without this access. Because the cost of sanitation
establishing is really high, the new affordable technologies should be solved, based on ecological
sanitation, which save water, recycle local nutrients and extract energy. It is possible to implement for all
both in rich and poor countries. With the invention of the water toilet and subterranean gravity sewer
systems the development of sanitation systems moved from decentralized to centralized wastewater
disposal. The water toilet improved health, but severely polluted waterways. At the same time the costs
for sewage treatment started to exceed the range of affordability for most people in developed countries.

The water toilets consume about 20...40% of all water consumed per capita. In Slovakia the water
consumption has a decreasing trend, because the water price and water equipment technology save the
water. The consequence is general water demand decreasing. Around 150 l/cap/day of water consumption
in Slovakia we used to design the water supply system, including all water equipment, such as water
treatment plant, pumping stations and after designing the sewer system with their equipment. Potable
water is a limiting factor for development. It is misused to flush human waste where both water and the
excreta should be considered as a resource.

Every $1 spent in the sector creates on average another $8 in costs averted and productivity gained. A
dollar invested in water and sanitation could give an economic gain of between $3 USD and $34 USD,
depending on the nation. A recent Water and Sanitation Program study showed that the lack of sanitation
has cost countries anywhere from 1 percent to 7 percent of their GDP . Sanitation as a business tries to
shift sanitation programming by changing the incentives and bringing the private sector into sanitation in
new ways.

The main impact of sanitation is not a culture but human health. The sanitation became a necessity,
and later a part of culture. But in any case the human health protection was at the first position always.

Sanitation protects the human against the diseases; brings us comfortable and safe life. But this is not
normal over the world and daily we are the witness through the news and internet, that many people,
especially children die in the consequence of sanitation lack. Sanitation divides the world into many parts.
Depending on sanitation level we can define the life level of the countries. The goal of world
organizations, which want to improve sanitation level, is decreasing the negative impact of sanitation
missing, mean needless deaths, mainly of children, of people in affected regions. Sanitation is the easy
word with the principled impact of human health, of human well-being, of the culture, which defines the
nations.The rich countries offer high education in the field of sanitation with the goal to help their
countries and for all the people in the world through education as the strong weapon against insufficient
sanitation.We must remember that sanitation is one of the basic living needs of people in the world.We
must do our utmost in sanitation to be available to all people in the world.
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FLOOD RISK MAPPING AND MITIGATION IN TUSCANY (ITALY)

S. Pagliara

Professor, Department of Civil Engineering, University of Pisa, Via Gabba,
22 - 56100 Pisa, Italy

Hydraulic risk is one of the major disasters in our modern society. The mitigation of the hydraulic
risk is riowadays one of the major tasks in European countries. Particularly, in Italy, the problem is
important due to the particular land morphology.

The presentation will show key examples of the methodology used in Italy in order to cope with
floods and to arrive to map the hydraulic hazard and the hydraulic risk. This has been done in the last ten
years, in order to classify all the national territory regarding the level of hazard.

Mitigation measures and their effect on the zonization of the hydraulic hazard are presented in
order to highlight the effect of several structural measures.

One example regards the Serchio river basin that is characterized by high slopes and torrential
behaviour. For this case also the weakness points of the plan for the assessment of the hydraulic risk will
be analyzed. The other example is from small basins (Rio Maggiore river basin) for which the hydraulic
risk has been mitigated due to structural measures.

In Tuscany the concern for flood events has been renewed in the last twenty years due to heavy
rainfalls that hit the region. With the national law n. 183/1989 the concept of river security at a basin level
has been introduced. The flood disasters focused attention on the necessity for developing specific master
plans regarding the hydraulic risk for the whole nation. In this sense, many River Basin Authorities have
approved a master plan of the structural and non-structural measures to reduce the hydraulic risk
and the Hydrogeological Asset Plan (P.A.L).

Actually, in Italy the acceptable risk level corresponds to a flood with a return period of T,= 200
years and the P.A.I, must contain the flood risk maps for different return periods up to 500 years.

In Tuscany, all the River Authorities, both regional and national, have approved the P.A.I, with
major consequences for urban planning and the urbanization process. In fact, the norms connected with
the P.A.I, foresee considerable limitations of the urbanization process depending on the specific risk level
of the area. Numerous numerical models are, nowadays, available for the simulation of flood events and
the developing of flood hazard map, a huge amount of information is necessary. Actually, mathematical
models are available for a considerable part of the Tuscany territory that are able to predict the flood
prone areas. These models use hydrological and hydraulic data in order to propagate the flood in the river
by means of IDmodels connected with 2D unsteady flow models able to route the floods outside the river
channels in the floodplains (Pagliara, 2005).

One model used is the one reported by Pagliara and Suetsugi (1997). In order to simulate the flow
in the floodplain, the model uses the fully dynamic two-dimensional unsteady flow equations.

Here the management of the flood risk in Tuscany is analyzed, describing the methodology for
developing flood maps. Different examples show the work that has been done and the effect of structural
mitigation measures.
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THE QUALITY OF LIFE AND THE SCHOOL ENVIRONMENT

Ivona Skultétyova

Slovak University of Technology, Faculty of Civil Engineering, Department of Sanitary
and Environmental Engineering

Researchers across multiple disciplines have taken an interest in quality of life issues. Environmental
conditions are likely to have an effect on people’s sense of life satisfaction. The quality of the air, water,
food and general living conditions, along with the climatic elements of wind, sun and rain all contributed
to the well-being of persons. The goal of the paper is publishing of some results to extend the current
range of knowledge in the field of improving the life quality.

Various chemicals are emitted into the air from both natural and anthropogenic sources. Organisation
for Economic Co-operation and Development (OECD) provides a summary of evidence and quantitative
estimates of the impact of the long-term effects of risk pollution on mortality.

Health problems associated with the built environment and intolerance towards harmful pollutants
brought about laws which sought to provide safer built environments. These facts are now slowly
occurring in home and work environments to improve health standards. Modern day health problems
associated with indoor environment, in particular those related to indoor air quality can be traced to four
fundamental developments, such as: the increase in the amount of time spent in indoor environments; the
increased dependence on artificial products; energy conservation techniques and advances in medicine.

In the conclusion:

For each type of instructional space must comply with the minimum space - comply the capacity of
theoretical lecture room (1,65 m” per 1 student in clear height of the room 3,3 m) and specialized study
rooms — computer, lab room (2 m”per 1 student in clear height of the room 3,3 m).

Ensure a regular routine for sufficient ventilation space classes (Operating Manual for School).

Ensure regular maintenance of school premises (Operating Manual for School).

Establish clear rules of the school environment cleaning system, using of disinfection products, checking
of these performances.

Ensure satisfactory facilities for dressing children for postponement of shoes and clothing used in the
external environment.

Not carried out renovation work, painting school during its operation.

Minimize the use of water-resistant paint in the school environment.

Replacement of furniture, floor coverings, paint implement so that there is sufficient time for effective
ventilation of the space - min. 2 weeks.

Choice of quality furniture and floor coverings with low emission classes of volatile organic compounds.
Space of the school adds appropriate vegetation that regulates IAQ in schools and has no allergenic
effects.

Do not use local heaters.

Check the safety of operation of boiler, gas flue system.

For the construction of school facilities use appropriate building materials.
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Bopuc Bnagumupoeuy N'YCEB,

npeanpeHt Poccuitickoi n MexayHapogHoi nHXeHepHbIX akapemui

COSROSINOGEE
NERGEEE BRYSERMUE

NREMIVIRTAE

Bo Bropoit nonoeuHe cenraépa B Tainee [TaitBaHb) coctoanock nepeoe Bpy4eHue Mpemua umenn Ku-
TacKkon AvHacTun TaH No 4YeTbipeM HOMUHAUWAM: YCTOMYMBOE pa3BuTie, 6uomMeagnunHa, cUHONoOrus
[pazeutne Kuras), lopucnpypenuus. Mpeacraensem naypearos Mpemun Tau 3a 2014 roa.

I'py Xapnem Bpynartnang — naypear Mpevun Taw

B HOMWHaLMK «YCTONYMBOE pasBuUTHEN

CoznacHo nybnuxkayuu Ha caime [lpemuu Tan - «3a cozdaHue
NOHAMUA «ycmolyusoe pazsumue» U 3a PyKOBOGAWYIO GeAmens-
Hocmb 80 BHedpeHuu OaHHOLU KOHUeNnuuu, Komopas onpedenuna
Hay4Hble U MexHUYecKue Bbi308b1 2nobansHozo obwecmesa, nymu
docmuxenus GanaHca Mexoy IKOHOMUYECKUM Pas3sumueM, 3Kono-
2uyeckoll YenocmHOCMbI0 U COUUANbHBIM PABEHCMBOM ONIA Nofb-
36l 8cezo yenosevecmeanBeibopHeil koMumem Axademuu CuHu-
Kka nposodum HoMuHayulo u esibop naypeamos [lpeMuu, 0CHOBbI-
BAACH HA CMENEHU HAYYHO20 BAUAHUA KaHOUAAMos, opuzuHaNLHo-
cmu ux udell u sknada 8 pazsumue obwecmsa.

[py Xapnem bpyHpTnana 3aHana noct npeMbep-muHucTpa Hop-
Berii B 1981 r. lNepebiit cpoKk NpeGbIBaHUA Ha NOCTY NpeMbep-
MHHUCTPA — ¢ 4 deBpana no 14 oktAbpa 1981 roga. OHa crana
NEpBOM JKEeHWHHOR Ha nocTy npeMbep-MuHucTpa Hopeerwu. € 9
man 1986 no 16 okTaBps 1989 NOBTOPHO 3aHWMana QONMHOCTb
npemsep-MuHucTpa. 3 Hoadpa 1990 rofja oHa B TPETHI pa3 CTaHO-
BMTCA NpeMbep-MMHUCTPOM.

Mop pykoeofcreom py Xapnem BpyHaTaHg B pamkax eé pes-
TenbHocTv Bo Beemmuproi Komuccun OOH no okpysatouleid cpe-
fe u pazeutvio (T.H. «Komucens bpyHatnana») Guin co3pan po-
wnap (cornacHo caity lpemmun TaH — «McTOpUYECKUi» No CBOE-
My 3Hauennio) «Hawe obuee Gyayuee» (1987). [loknag Belpaman
B3MNANLI HECKONBKMX COTEH IKCNEPTOB W YHACTHUKOB KOMMUCCHM
co BCEro Mupa Ha rnobanbHble npobnembl W NyTH WX pelleHns.
TepmuH «YcTOMYMBOE Pa3BMTHE» BNEPBLIE NPO3BYYAN B AOKNaje
Homuccum u onpefiennetca cnefyiowmum obpasom:

«YcToiluMBoe pa3BUTHe — 3T0 YAOBNeTBOPeHWe noTpe6Ho-
cTeil HblHeWwHero noKoneHuna Ges yujep6a ANA BOIMOMHOCTH
6yAyW KX NOKONEHWI YAOBNETBOPATL CBOM coBCTBEHHbIE No-
TpeBHOCTH®.

MNocne onyGnukoeanua poknaga bpyHATnawp cocTosnack
Kondepenums OOH no oxpymawowed cpegsl W pazeutvio 1992
(UNCED), usgectHas Ttamme kak «Cammut 3emnw» B Puo-fe-
Maueitpo (bpazunua). BpyHATNAHA M YNeHBl €8 KOMUCCHW Urpa-
nu Ha CammuTe Knioyeeble ponu. Takme TaMm Bbin 3aKNIOYEH MeX-
AYHAPOAHBIA AOrOBOP NO BONPOCAM W3IMEHeHWs Knumata, Pamoy-
Haa HoxeeHnuus O00H no uamenenuo knumara (UNFCCC), 3a koto-
poi# nocnegoean KnoTckuid npoTtoKon.

Bo epema npeGigaHna Ha NOCTY reHepansHoro upexTopa Bee-
MMPHOW OpraHu3auun 3ppaegooxpaHedua (1998-2003) bpyuar-
NaHp COCpPefoTOMMAa CBOW [eATeNbHOCTt Ha NPOABMMEHMM
VCTORUMELIX M OCHOBAHHLIX Ha PABHONPABMM CUCTEM 3[jpaBoOXpa-
HeHuA Bo Beex cTpadax. Moy eé pykoeopcteom BO3 okazana ag-

heKTMBHOE ConpoTUBneHue TakuM 3abonesanuan, kak CIIMLL ma-
NAPUA ¥ ATUNMYHARA NHEBMOHMA.

B 2007 ropy BpyHamang Buina HaszHayeHa CneumansHbiM mo-
cnom OOH no eonpocam M3MeHeHWA KNMMaTa gnA coflefcTBMA re-
HepanbHOMY CeKpeTapio B NPOABMMEHUN MERYHAPOAHLIX nepe-
FOBOPOB CPeAW FOCYA3pCTB M OPraHW3aluni B HanpaBieHun K 3a-
KnoyeHnio [loroBopa No M3MeHeHWIo KAWMMaTa, CO3JaHHOro Ha
ocHoee Huotckoro npotokona. B 2010 oHa Geina uneHoM rpynnsl
BBICOKOTO ypoBHA reHcera 00H no rnoGansHon ycToluuBoCTy, re
BHICTYNMAA ¢ floknapom «u3HecnocoBHas nnaHeta Ju3Hecno-
coBHBIX Nofiei: Byayuiee, KOTOPOe Mbl BHBUpaeM».

Ipy Xapnem bpyHpTnavp 3aHWMaeTcs BONpOCAM YCTOWYMBOTO
pa3entua Bonee 30 net.

Bmopoe spy4yeHue npemuu TAH cocmosanoce 8 ceHmabpe 2016 a.
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3a omkpsimue csolicms YUMomMOKcUYeckozo T-numMpoyumHozo
aumuzena 4 u membpanxozo Geaka PD-1 kak ummyHonodasnsio-
Wux MOneKyn, Ymo cnocoGCmsosanc ux UCNonb3osanuio 8 UMMy-
HOomepanuu oHKonozuyeckux zabonesanud.

B ucropun GopsObl NPOTHE OHKONOTUYECKWX 3aboNeBaHui Ha-
CTynaeT oYeHb MHTepecHbli nepuod. OTHPBITMA fOKTOpa 3nnuco-
Ha 1 gokTopa XoHA3E CTann CTUMyNOM ANA AanbHedlero paseu-
THA TEepaneBTMYECKUX NOAXOA0B NO AWHUK MMMYHOTepanuu, Aa-
Bas Hafledfy Ha ninevexne B GyAylleM MHOMWX BUIOB OHKONOMU-
yecKux 3abonesaHni.

Momumo 37010, AUCPErYAALMA B MMMYHHBIX Bapbepax [immune
checkpoint pathways] MoeT BbiTb COCTABHOM YACTbID TAKWX 3a-
GoneBaHui, Kak anneprus, MHOEeKMoHHbIe W ayTOWMMYHHBle 3a-
GonesaHus. Takum o6pazom, JOKYCUMPOBKA Ha MMMYHOCTUMYNUPY-
IOWMX W UHIMOUTOPHBIX Monekynax obewjaeT NpUBECTH K pa3Bu-
THIO HOBBIX CNOCOBOE NeyeHns pasnuyHblx 3abonesaHuni.

fokrop [KeiAmMc INNMCOH NpeacTaBARET enapTaMeHT UMMYHO-
norum Texacckoro yHueepcuteta. OH BO3IMaBAAeT HanpaBneHue
UMMYHOTEpaNMW B 3TOM YHUBEpCUTETe, OHKONOTMYECKWI LEHTp
um. M. Aupepcona. [DK. 3n0MCOH — OfMH M3 [BYX Y4EHBIX,
uaeHTMGUUMpoBaBwmX T-nuMpoUUTHEIA aHTured 4 (CTLA-4) Kak
MHTMOMTOPHBIA peuenTop ana T-knetok (1995), oH Bbin NepBbiM
ucchefoBarefeM, Pacno3HaBWMM ero KaKk BOIMOMHYIO Uelb Ana
oHkoTepanuu. [pynna [K. 3nancoHa BnochefcTeuM paspaboTa-
na aHtuteno, Gnokupylouee geatensHocts CTLA-4. B 1996 Bbino
MoKa3aHo, 4To JaHHOoe aHTUTeNo cnocobHo OTTOPraTk HeCKoNbKO
pasfnW4HbLIX BUAOB onyxonel. BnocnencTeumn UccnefjoBaHne npu-
BENO K CO3[aHMI0 MOHOKNWHANLHOTO aHTUTENa, MMeloLero Nekap-
CTBEHHBIE CBOWCTBE, NPOWELWEro KIMHUYECKUE WCNBITAHUA Npo-
THB MeNaHOMBl Ha 4 cTagui, W ofoGpeHHoro YnpaesneHuem no ca-
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HWTapHOMY Hafl30py 33 Ka4YecTBOM NWILEBbIX NPOLYKTOB U Mefu-
KamenToB CILA B 2011 r. gna neyYeHUA MeNaHOMbI.

Noktop Tacywy XoHp3é npeacTagnfer genapraMeHT WMMyHONO-
MK M FeHOMHOR MeguuuHBl KnoTckoro yHuBepcuTera. ABTop oT-
KpbiTua MembpanHoro Genka PD-1 (1992). Ero rpynnoit Gbino
ycTaHOBNEHO, 4To MeMBpaHHbIi Genok PD-1 agnaertca MHrMGUTOP-
HbIM perynaTopoM peakuuu T-knetok. [lononHuTenbHBE WCChedo-
BaHWA B ero W pafle Apyrux nabopaTopuii NoKaszanu, 4To JaHHbIN
Bug GenKa WrpaeT KNoYesyio polib B PeryipoBaHuu UMMyHWTE-
Ta K onyxonaM. PaboTel nochysunmn CTUMyNoM Ans pafa uccaego-
BaTeNbCKUX Tpynn B paspatoTke coGcTBeHHBIX THNOE GnoKkaTopoe
ANA NEveHnA pakoebix 3aBonepanuit. WcnonbaoeaHue aHTWTEN
npotve MembpanHoro Genka PD-1 6eino ogobpeHo YnpaeneHuem
N0 CaHWTAPHOMY Hafi30py 33 Ka4yecTBOM NULIEBLIX NPOAYKTOB W
mepukamenToe CLUA (U.S. FDA) kak nekapcteo, npoxoAaliee Kiu
HWYECKME UCNBITAHKUA U pazpaBoTtaHHoe ans nedveHus paka. OgHo
nogoGHoe aHTUTEND BbI3BAN0 NOMHLIE UAKW YACTUYHbIE PRAKLWW B
HEMENOKNETOUHOM paKe NErKWUX, MenaHoMme W NoYeyHo-KNeTOUHOM
paKe B KAMHWYECKUX WCTbITAHWAX. ECTb MHEHMe, YTO NeKapcTeo
OypeT ucnonbaosatees ¢ 2015 roga AnA neyeHUa HeMenoKnerou-
HOTO paKa nérkux. [lpyroe aHTMTeno, noKasaHHoe JIA [OCTWMe-
HWA BBICOKOTO NPOLEHTa PeakuMi, Takme B CAyYanx Hemenokne-
TOUHOTO paKa NETKWX, B HACcTOALlee BPEMA NMPOXOAWT KJWHWYe-
CKME MCNBITaHUA Ha page Apyrux dhopm paka. [oMUMo 3TOro, KoM-
GUHaUMOHHas Tepanua (CpefcTBo NPoTUE T-NMMGOLUTHOTO aHTK-
reHa 4, a Takme npotue membpanHoro Genka PD-1) Gbina npopge-
MOHCTPMpOBAHA B KauecTBe BOIMOMHOCTH Pe3KOo YBEeNUYUTb Bbi-
HUBAEMOCTb Cpefii BoNbHLIX, CTPAJAIoWNX OHKONOTUYECKUMK 33~
GonepaHuaAMM.

CyWTaeTcs, 4To OTHPLITHA fOKTOpa 3NAWCOHA W loKTopa XoHaaé
OTKPLINK HOBYIO 3Py B MeULLUHE.



3n6u Cakc — naypear Mpemun TaH B HOMUHALWUN
«lOpucnpyaeHuuan

Hax coobuyaemca Ha caime [lpemuu Tan, npemus npucyxdexa
30 8KNA0 8 MUPOBYIO Npaso3awumHyio GeamensHOCMb U Npasocy-
due. Coobwaemca o6 akmusHoll desamensHocmu naypeama & co-
delicmsuu cnpasedausomMy npasocyduio 8 «csobodHoil u demokpa-
muyeckoi» HxHo-Appukanckol Pecnybnuxe. 3. Cakc — akmus-
Hbili 06lecmeeHHbil deamens, lopucm, y4érsil, cozdamens Hoeoll
KOHCMUMYYuU, 8 Komopol, Kak ymeepxdaemcs, «npeodonesaem-
CA NPOMUBOCMOAHUE, UMeBiLee MECO B NPOWAOM, U YCmaHasu-
BAIOMCA NPUHYUNLI 06WeCcmBsa, 8 KOMOoPOM YBAXAIOMCA PA3HOO-
Gpasue, demokpamuyeckue YeWHOCMU, COYUANbHAA crpasednu-
80CMb U (yHOAMEHMAALHbIE NPABA YeNoseKay.

In6u Cakc poguncs B 1935 rogy B MoxannecGypre (I0AP) e
eBpeiickon cembe Boixoaues w3 Jlutew. Oxonunn wrony KmHo-
Adpurancroro konnegwa, KedntayHckuit yHueepcuter. C 17 ner
BCTYNWA B PAABI CONPOTUBNEHUA T.H. KHECNPABEANMBBIM 3aKO-
Ham», ObiN apecToBaH BRAacTAMKM (PopManbHO — 33 CUfleHMe Ha
cHameidKe B TNABMOYTAMTe, KOTOPaA NMpefHasHavanack s uep-
HOKOero Hacenenus). Tpu roga cnycta y4acteosan B HapogHom
koHrpecce B KauntayHe, rie Geina npuuata 1.H. Xaptua Ceobo-
Abl (1955). OkoH4un obyyeHue C AUNAOMOM IOPUCTa B BO3pacTe
21 ropa.

B 1977 nepeexan & Mo3aMBuK, rie CofieMCTBOBaN CO3ZlAHUID
HOBOW 3aKOHOAATENLHOW CHCTEMbI ANA 3TOR CTPaHbl, NOMYYMB-
Wei BMECTO cTaTyca KONOHMM CTaTyC He3aBUCMMOTO rocyAapcTBa.
B 101 nepuop oH Yacto Guigan B 3amMbuu, rae COTpYAHKUYAN C npe-
3ufeHToM AQpUKAHCKOro HauuoHanbHoro KoHrpecca Onueepom
Tambo. B 1985 roay co3zgan npoekt Kopenca gna AdpukaHcro-
ro HaluMoHaNbHOTO KOHFPecca, e ycTaHagnWBanuch npasuna ob-
PalieHna U NPABOBLIE raPaHTUK 1A WL, 3afepiaHHbIX No nogo-
IPEHWI0 B WNWOHAME B NONb3Y T.H. «TOCYAApCTBa anaprenpan.
MpuHUMABL McKNoYanK nioGoe HacKAMe W NbITKW, OCHOBBLIBANWCh
Ha COBPeMeHHOM MeN(lyHapoAHOM NpaBe, C LENblo YCTAHOBMTL
BEPXOBEHCTBO 3aKOHa ANA 0CBoBOAMTENbHBIX OpPraHM3aLui, Ha-
XOAAWMXCA B u3rHaHuu. Cam In6u Cakc cumTaet faHHbIA Kofexc
O/JHUM U3 HauboNee BaXHbIX CBOMX JOKYMEHTOB.

Cake 6uin npurnawén Onveepom Tambo ANA ColeiicTBNA B pas-
pabotke bunna o npaeax ana HOAP, kak Gbl B NpefiBepuM ycne-
XOB [IBUXKEHUA, KOTOPOe, KaK cYMTaeTcs, onuuersopano bopsly 3a
ceobofly. Yyactve (aKca oKa3ano IHaYMTENLHOE BAWAHWE B pac-
npocTpaHeHWU fAeMmoKpatudeckux waed B wuoid Adpure. UM
Gbifa NpeAnoMeHa CHCTeMa, «rapaHTUpyloWas AocTynHLe npasa
ANS BCeX, a He ANA TONbKO NA Tex, KTo npepctasnser nobepus-
Wwylo CTOpPOHY», NocKonbky «bunne o npagax ceA3aH c rapaHTMaA-
MW YNOPAAOYEHHOTO Nepexofa K NoNHOLeHHOH AeMOKPATHK, U OH,
B CYWHOCTHW, faéT HaMHoro Gonblyio 6e30NacHOCTL, YeM KOHCTH-
TYUMOHHBI® CXEMbl, 0CHOBAHHbIE HA PACOBLIX MPUHLMNAXY.

HoBas KOHCTUTYUMA Bbina ocHoBaHa Ha ybemaeHnu, Yto «HOm-
Haa AQpUKa NPUHAQNEMUT BCeMy eé HAceNeHUIo, YYUTHIBAA BCE
ero pasHooGpa3ue». [loMuMo coxpaHeHwa dyHLaMEeHTaNnbHbIX
NPUHLMNOB JOCTOMHCTBA, paBeHcTBa W cBobopbl, bunnk o npaeax
npegnonaran paspewexue npobnem ryboKoro couuansHoro He-
paeeHcTea HxHoi Adpukw, noaToMy ynop Aenancs Ha eTopoe W
TpeTbe NOKONEHWe [OKYMEHTOB O Npapax YeflOBEKa «He TOMNbKO
AN MCNPaBAEHUA ONpPefeNElHbIX CTPYKTYPHLIX Hecnpaseimnso-
creif (structural injustices)», Ho Take B HayecTBe «BAMATENLHO-
ro MHCTPYMeHTa Ha NepexofiHbIA Neproj Nocie ycTaHoBNeH!: fle-
MOKPaTM4eCKoro rocyfapcTea, ANA Nepexofa oT PAacMCTCKOrO aB-
TopUTapHoro obLlecTBa B JeMOKpaTHieckoe 1 cnpaseiueoey.

B 1988 ropy Ha Inbu Cakca BuINO COBEPWEHD NOKYUWEHWe — B
ero MawuHe B3opeanack Gomba, noMmeweHHas cneucnymba-
mu OAP. B pesynbrare Tepakta 3. Cakc noTepan pyky W ocnen Ha

ofiuH mas. Nctopuio ceoero BLI3lOpoBNEHUA OH NOBEAAN B KHUre
«Markas mects Gopua 3a ceobopy».

Mocne toro, kak Gbin CHAT 3anper c featensHocT Adpukan-
CKOro HaljMoHanbHoro KoHrpecca, U Henbcon Maugena 6bin oceo-
GompeH u3 3akniovenms, 3. Cakc eeprynca & HOAP (1990), rae cTan
UrpaTk aKTMBHYIO PONb B CO3/JaHUKM HOBOW KOHCTUTYLMM, OCHOBAH-
HOW Ha NPeofoNeHMM pacuama M BNacTu 3akoHa. llocne nepebix
«He-pacosbix» ebibopos B HOAP (1994) Henscon Mangena Guin u3-
6pan npeauieHToM CTpaHbl. HoBas KoOHCTUTYUMA Gbina 3HaYuTENb-
HO fonofHeHa eubifiepwKamu w3 buana o npaeax, B 3tom 3. Cakc
OKa3an akTueHoe cofieiicTeune. B pansHedwem Cakc Guin HasHaueH
B HOBBIA KOHCTMTYUWOHHBIA cyA, fe Bbin eiMHCTBEHHBIM CYAbEN,
WMEIOWMUM BBICOKWIA NOCT B A(IPMKaHCKOM HALWOHANBHOM KOH-
rpecce. [nyGokoe NOHMMaHWe OCHOB KOHCTUTYLMK W I0PUCPYLeH-
uuu nomorno Cakcy ocyuecTenTs KpynHoMacwTabHble npeobpaso-
BaHUA B ieATeNbHoCTH cypa. OH NpUHAMAn yyacTue B paspaboTke
CUMBONMKM, 3faHWA cypa. B ocHoee cumBona Beina uaen «npago-
cynuWe nof AepesomM», rae niogu Mornu Gbl BCTpeuatbcA ANA pele-
HUA npobinem B TPaAMUMOHHBIX appUKAHCKKX coobulecTBax.

In6u Cakc Takme W3BecTeH Kak nucatenb. Ero wopuguueckue
Npou3BefieHnsn cuMTaloTcA obpa3uamMm KpacHOPeYns B CBOMX Kpy-
rax. [lpuHATHe cypebHEIX peleHnit OTHIOAL He GBI NPOCTBIM, KaK
Morno Gl NOKA3aTeCA, 0 YEM WABT peub B KHUre «CTpaHHan anxu-
MUA MW3HKA U 3aKoHa». B pancedwenm Cakc NpuHMMan yyactue B
TPAHCHAUWOHANBHOM WaNore 3aKoHOfaTeNeH, NPOABUIas NPaKTH-
KY Y4TEHWA M UWTUMPOBAHUA pelleduit B CYlax pasHblX IPUCANKUMIA.
Ero nexuyumu B0 MHOrWX CTpaHax MMpa CYMTaOTCA CNoCOBCTBOBAB-
WHMK MHOTUM B NOHWMaHWK PasNWUYHLIX acnNeKToB 3aWuUTHl npas
YENOBEKA U KOHCTUTYUMOHANM3MA. YTBepH/aeTca Takke, YyTo ero
B3NAbl HA KOHCTUTYUMOHHBIA 3aKOH OKa3anu BAMAHME Ha Hayu-
Hble ucenefopanua opuctoe B HOAP 1 3a e npegenamu, Ha obuje-
CTBEHHBIE iBUXEHNA B Pa3HBIX 4ACTAX MUpa.
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Jlaypeam lMpemuu Taw 2014 20da & o6aacmu cuHonozuu. Hazpa-
da npuceoeHa 3a JOCMUKEHUA 8 UCCNEd0BAHUAX UHMeNReKmyans-
Holl, nonumuveckol u kynsmypHol ucmopuu Kumas, & komopsix
ocoboe sHUMAHUe yOenanoce ucmopuu mMeicaumeneil Humas, 4s4
deAamensHOCME UMENA WUPOKUl obwecmaeHnHeil pe3oHaHc.

10it Muww (p. 1930 r.) cuutaetca ofiHMM W3 Haubonee BAnA-
TeNbHBIX MCTOPUKOB KMTAACKOW KyNBTYPLI CBOErD NnokoneHus. Ma-
BECTEH paboTamMu NO KMTANCKOW NONUTUYECKDN, KYIBTYPHOM U MH-
TENNeKTYanbHOM MCTOPUM, UCCNefloBaHMAMK NPaKTUYeCKU BCex
nepuofoe Wctopuu Kutaq. 3a Gonee yeMm NonyBeKoByio feATeNb-
HOCTb WM GbINW Bo3BpaljeHbl B Cepy WHPOKMX MCCnefoBaHui
coBbITHA W acnekTsl WCTOpMM KuTas, CUMTaBWIMECA Mano3HauW-
TeNlbHBIMK WK nonpocTy 3abbiTsie. [loMuMo MCCNefoBaHNI UCTO-
PHW NOJ HOBLIM YoM 3peHus, pabotsl K08 WHwK okasanm Bans-
HWe Ha HayuHoe coobujecteo Kutas, cnocobeTeya paspaboTke Ho-
BbIX NYTel NOHUMAaHWA W UCCnefoBaHuA KynbTypel Kutas. Cpegu
Hanbonee BamHLIX JOCTUIKEHWIA Npodeccopa — paboTel N0 UHTEN-
NeKTyanbHOW MCTOPUM, TYOOKoe W BCecTOpOHHee MCChefloBaHWe
BCEeX KYNbTYPHLIX acnekTos Kurag.

Mpodeccop 1A WHWK ncnonb3oean Kak ApeeHUe, TaK U COBpe-
MEHHbIe MCTOYHMKK, CUHTe3MPYA NoNYyYeHHble CBefleHUA B paspa-
6oTKe WHPOKOTo Kpyra TeM, 3aBoTAck 0 ToM, 4ToObI CAeNaTh CBOM
TPYAL WHPOKo AocTynHbiMu. lepeas nyGnukauua Gbina Ha aH-
IAMACKOM A3bike B 1967 rogy, nocne Yero oH NOAYYUN WHPOKYIO
M3BECTHOCTb Kak NojlaolMin Hafemasl uccnepoeatens g CLUA. O
pe3yaLTaTax ero WCCNefloBaHuin cHavyana 3Hanu Bonbwe B CTpa-
Hax 3anapa, 0l MHwu obparun BHUMaHKWeE, YTo B cTpaHax Boctoka
OHW He Bbi3biBanu ocobeHHoro MHTepeca. B Hagemae pacwnpHTs
cepy cMHONOTMM W ayuTOpUio, Npodeccop pewdn nyBauKo-
BaTb CEOW paboTel HA KUTaWCKoM A3bike. B 1976 rogy oH ony6nu-
KoBan nepebii cGopHUK oyepkos «/luwu 1w Cucan» («Mctopua u
MblCNL») Ha TalBaHe, CTABWMA BNOCNECTEBMM OJHMM U3 ero Hau-
Gonee BNMATENLHLIX TPYAOB BO BCEM MMpe, 0coBeHHO B CTpaHax
Bocroka. [laHHoit paboTe cBOWCTBEH aKaleMMYECKMI W unocod-
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CKWIA CTHAL, NOKA3aHO B3aUMHOE BAWAHWE
KMTANCKOW NUTepaTypel, MCTOPUU W duna-
coduu, oBCyMAATCA CXOACTBA U Pasnun-
YHA MeMfY 3anafHoN W BOCTOMHOW HyNb-
TYPaMu W TUNOM MbIWIEHWA, PABHO Hak
BAMHOCTL M3YYEHWA Pa3BUTMA MHTeNneK-
TYanbHOW WCTOPHUKM B M3YYEHMW WCTOPMK
KaK TakoBoi. MHorue us TeMm ero uccnefo-
BaHWi, BKNIOYEHHbIE B 3TOT COOPHUK, BNO-
cnefcTeMu GbIM pacwupeHsl A0 NONHO-
UeHHBIX KHWT. CYUTAETCA, 4T WAeA NUcatk
TPYALI Ha KWTAACKOM A3biKe flana BO3IMOM-
HOCTb BOCTOYHOM KYNLTYpE BCTYNUTL B AW-
anor Ha TeMmy KUTailcKo# ucTopuorpadum,
BHOCA pasHooDpazue W HoBbIe Hanpaene-
HUA B aKafieMmuueckyio cepy CUHONOTUM,
B HOTOPOW Npexie JOMUHAPOBANK 3anag-
Hble MCCNefoBaHKA.

PaGoTas € OpUrMHaNbHBIMM TEKCTaMM,
npodeccop A WHwwK 3acnymmn asTopu-
TeT «CNacMTens KoHQyuMaHcKoro Hacne-
AMA oT 3a0BeHUA M OKAPUKATYPUBAHWAR,
a TaKme CneunanucTa, KoTopslid «cnoco6-
CTBOBAN NOABNEHMIO WHTEpeca Cpefin Mo-
Nofloro NOKONEHUA WCCheflopaTeneid K oT-
KpbITWIO 3aHoBO GoratcTea W pa3Hoobpa-
3uA KyeTYpel KuTas nocne T.H. «KyneTypHoW pesonoluu» Mao
L33-[lyHa». Begywmit yuéHeliit ceoero BpeMenu, H0i MHww nono-
WA Havano HoBOMY B3rNAAY Ha ucTopuio Kutas ana 3anagHeix v
BOCTOYHBIX YMUTaTeNel, NPeACTaBNAA HeCTAHAAPTHYIO MaHepy WH-
TeprnpeTaumMu [AOKYMEHTOB M WHHOBAUMOHHbIE WCCNef\oBaTe/b-
CKHe Nofxofbl K M3yyeHWo ApesHocTed. Cpen BamHeRWUX Tem
ero UCCNefloBaHWA — OTHOWEHMA MHTENNEHTYanoB M TPafMLMOH-
HOTO KWTAACKOTO MUpOBO33peHua. W3yyas ucTopuio wgeid, npo-
dreccop i BLIpaXaeT MHEHWe, Y4TO WMHTENNEKTYANU3IM CNpOBO-
UMpoBan pazeutne GUNOAOIUK B 3N0XY AUHACTHW LMK, nokasbl-
Baf, YTO € TOro NEPUOfA KOHBYUNAHCTEO BEILIAG HA iPYIrOR 3Tan u
CTaNo pPa3BuBaTLCA B HOBOM HaNpaBNeHUK, COBLUHAR TPAAULMID KU
COBPEMEHHOCT.

Nocne orcraekm u3 MNpuHcToHckoro yHueepcutera g 2001 ropy,
npodeccop KA WHWKM npogonxaer akTMeHo paBoTare, nepepaba-
ThlEad CTapbie TpyAbl W NyGNMKYA HoBbie. 3a aKafemuyeckue 3a-
cayrv npodeccop Gbin Harpaxaéd B 2006 rogy lMpemuen Kniore
(CLLUA).

Mpodeccop 0 cumTaeTca He TONLKO YYEHBIM B COBPEMEHHOM
cMbicne 3Toro cnoea. [ToMUMO aKafileMUyeckux 3aHATHA, OH u3Be-
CTeH TYMaHWTAPHOW AEATENLHOCTLIO M NONUTUYECKUMWA KOMMEH-
TapuaMn. [loMumo uccnefoBaHui W NepecleHor B MCTOPUYECKOH
HayKe, CBOWCTBEHHLIX OBWECTBEHHOMY [eATenio-WHTENNeKTyany,
npodeccop Hif cam cran npumepom coBpeMeHHoro obuecTeen-
Horo WHTennekTyaneHoro featens. Kpyr nyGnukauui npodec-
COpa OYeHb WWPOK, MHOTME M3 ero COYMHEHUA NOCBAIEHb Te-
KYLWIWM NONMTHYECKUM cobbiTuAM B HuTae, pasnuyHbiM cTOpOHaM
oTHoweHWid Kutaa u Taiteana. 3to pano noeog npodeccopy Iu-
Toun L. Hw w3 Yukarckoro yHueepcutera saseute: «[lpodec-
cop 0 WHwM paét npuMep coyeTaHua Tex KauyecTe obulecTBeH-
HBIX MHTENNEKTYaNbHLIX fleATenel, o KOTOPLIX OH NUIWeT B CBOWX
uccnepopanuaxy. B HayyHom mupe KR MHww coveraet fentens-
HOCTb 06U eCTBEHHOTO WHTEANEKTYaNbHOMo AeATens B TpaguLUMOH-
HOM KMTaNCKOM NOHMMaHuK, GepA Ha ceGA 0TBETCTBEHHOCTb Cfje-
NaTk MUp Nydlie.




NMpemun Tau

»

TANG, PRIZE

In the advent of industrialization and globalization, humanity
has greatly enjoyed the convenience brought about by science
and technology, reaping unprecedented benefits made possible
by progress and development. Yet, humanity also faces a multi-
tude of critical environmental, socio-cultural, and ethical issues
on an unparalleled scale, such as climate change, inequality, and
moral degradation. Against this backdrop, Dr. Yen-Liang Yin es-
tablished the Tang Prize in December 2012 to encourage indi-
viduals across the globe to chart the middle path to achieving
sustainable development by recognizing and supporting scholars
for conducting revolutionary research in the four major fields
of Sustainable Development, Biopharmaceutical Science, Sinol-
ogy, and the Rule of Law. The Tang Prize is truly global in reach,
with laureates selected on the basis of the originality of their re-
search along with their contributions to society irrespective of
their nationality or ethnicity.

Rooted in the long-standing cultural traditions of Chinese
philosophical thinking and in an outlook of convergence and
mutual enrichment with other traditions, the Tang Prize aims
to provide fresh impetus to the promotion of first-class re-
search and development in the 21st century. Implemented with
self-effacement and selflessness, the Tang Prize seeks to bring
about positive changes to the global community and to create a
brighter future for all humanity.

Founder’s Philosophy

The Tang Prize is an extension of Dr. Yin Yen-Liang's com-
mitment to education. Investment in education is a cherished
legacy passed down to Dr. Yin from the Yin family. Dr. Yin's fa-
ther, Yin Shu-Tien, always reminded him that life should not be
measured by one’s wealth but by one’s contributions to others
by providing them with greater access to knowledge. With his
father’s ideal of nurturing and developing human potential in
mind, Dr. Yin established the Guanghua Education Foundation
in 1989, providing grants and scholarships to over 140,000 stu-
dents. In 1994, he also founded Guanghua School of Manage-
ment at Peking University. In addition, he keeps supporting uni-
versities and cultivating talents in fields such as management,
medicine, engineering, law, and the humanities.

I! http://www.tang-prize.org

ot

Dr. Yin believes that education is life itself. He has shared his
outlook and life experiences with millions of students in the
hope that they, too, will give back to society by sharing what
they know with others. In light of this, Dr. Yin established the
Tang Prize with the realization that education is the key to driv-
ing social progress. The Tang Prize is committed to encourag-
ing inquiring minds to explore new perspectives and insights to
make the world a better place.

Award Categories

The Tang Prize is awarded on a biennial basis, each with a cash
rewards of NT$40 million. Should two, or up to three, candidates
receive an award in the same category, the cash reward will be
shared. Research projects proposed by the laureates will also re-
ceive a grant of up to NT$10 million to be used within five years.
Prizes will go to researchers from all over the world who have
made outstanding achievements in the four chosen areas. It is
hoped that recipients of the Prize will continue to take their re-
search to higher levels and help bring in and nurture new talents
by passing on their valuable experience and findings.

The Prize in Sustainable Development

The Tang Prize in Sustainable Development recognizes those
who have made extraordinary contributions to the sustainable
development of human societies on earth through ground-break-
ing innovations in science and technology in fields such as engi-
neering and construction, energy, and environment and ecology.

The Prize in Biopharmaceutical Science

The Tang Prize in Biopharmaceutical Science recognizes origi-
nal biopharmaceutical or biomedical research that has led to sig-
nificant advances towards preventing, diagnosing and/or treat-
ing major human diseases to improve human health.

The Prize in Sinology

The Tang Prize in Sinology recognizes the study of Sinology
in its broadest sense, awarding research on China and its related
fields, such as Chinese thought, history, philology, linguistics, ar-
cheology, philosophy, religion, traditional canons, literature, and
art (excluding literary and art works). Honoring innovations in
the field of Sinology, the Prize showcases Chinese culture and its
contributions to the development of human civilization.
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Ma Wu-Usziwo, B.E. Tyces, Camysn HH,
Yu Xysu-Bokz, Ixenn-Hyan Yepu

TNaypearsi nepeoit Mpemun Tax [Tang Prize) Haseaxe! B ceHtAGpe 2014 rona B Akapemun CuHuka — camom
3Hauumom obpasoBartensHom yupexaeHun Taisans. B uepemonun spyvenun Mpemun Tan npunsnu yuactne
npe3upeHT Taisana Ma Wu-Uaio (Ma Ying-Jeou), HeiHewHuit npeanpent Axagemun gokrop Yu-Xyain Bonr
(Chi-Huey Wong], naypear HoGeneeckoit npemun u npegbigywwii npeaugedt Akagemun goktop ane Lain
Iu (Yuan Tseh Lee), pykoeoputens ®onpa Mpemun Tan [xenn-Yyan Yepu (Jenn-chuan Chern), a Takxe
cam ocHoeatenb Mpemun gokrop Camyane Whb (Samuel Yin). Hayky u unxeHeproe geno Poccum Ha yepe-
MOHWK NpeacTaBnan npesugeHT Poccuiickoil uHkeHepHoi akagemun Bopuc Bnapumupoeuy Myces.

pemua TaW, OCHOBaHHAas npesu-
[ REeHTOM  TalBaHbLCKOTO  XON[WH-
ra Ruentex Group Camyznem Whem,
NPUCYHAAETCA BHE 3aBMCUMOCTM OT Ha-
UMOHANLHOCTH, TPaMAaHCTEA W NOAWTHYe-
CHUX B3rNAQOE NPETEHfIEHTOB 3a Bblfiak-
WHECA AOCTHMEHMA B YeThpex HOMUHaUM-
AX: YCTOWYMBOE pa3BuTHe, GuodapMaLeBTH-
Ka, KWTaWCTUKa W npaeoeefienne. B Lenom,
Mpemus Tan npueertcreyer Bceobbemn WU
W MEXANCLMIIMHAPHBIA NOAXOA B MCCnefo-
BAHWAX, TaK KAK B COBPEMEHHBLIX YCNOBWAX
YenoBevecTBo cTaNkueaetca co Bee Gonee
CAOKHBIMK W KOMNNEKCHBIMKY 3afia4amu.,
BuibopHuin komuteT Axagemun CuHuka
NPOBOAMT HOMUHALMIO U BbIGOP NaypeaToe
[peMuUK, OCHOBBIBAACH Ha CTENEHU HAYYHO-
ro BAMAHWA KaHAWAATOB, OPUTMHANBHOCTH
WX MAEA W BKNapa B paseuTve obuecTea.

u Cakce, 100 Huwu, Tacyry Xowdzé,
[Mwetime Innucon, fpy Xapnem Bpy

Nobeputent 8 KanyoA KaTeropuu nony4a-
eT NPWU3 HaNW4YHBIMK B pasmepe 40 MUNAKO-
HOB HOBBbIX TailBaHbCKMX fonnapoe ($1,340
MnH). KpoMe feHemHoro npu3a, naypearam
NPUCYMAABTCH MCCARQOBATENLCKMA TPaHT
B paimepe 10 MUANMOHOB HOBLIX TaRBaHb-
chux fonnapoe ($333 000). Kak 3aseun
pykoBoguTens ®onpa MNpemun Taw poktop
HMeHb-Yyanb Yene (Jenn-Chuan Chern),
OCHOBHAA LeNb rpaHTa — CofeRCcTBOBATHL
yHEeHBIM B NPOACAMEHWe WCChefoBaHui,
MoAroToBKe Cefylolero NoKoNEHUA Hayy-
HbIX PaGOTHUKOE W NOAYYEHWUW HOBBIX JaH-
HbIX B COOTBETCTBYIOU X 0GNacTAX HayK.
Cnoeo «Tau» B HazgaHuu lpemuun — 310
HE TONLHO flaHb OfHOMMEHHOW KWUTaWcKon
MMNEepaTopckod JMHACTHM, HO WM OTCHIIKA
K LEenoMy WUCTOPUHECKOMY Nepuofly Kyfb-
TypHOTO pocTa, nubepand3auui W TexHo-

norudeckoro nporpecca. lpu muneparopax
ouHacTMK TaH kyneTypel BocToka w 3ana-
fla OCTUIAW HEeBWAAHHOTO focene YPOBHA
KYALTYPHOTD, TOPTOBOrO W afMWHUCTPATHUB-
Horo ofiMeHa, pocTy KOTOPOro CONYTCTBO-
Banu TEPNMMOCTE K MHOCTRAHHBIM KYALTY-
Pam K OTHPBITOCTL HOBLIM MAeaM. [lnga noo-
upenns 3Tux gobpoaetenedi u Guina cosfa-
Ha MNpemus Tau.

Mpemns Tan - nepean MenyHapofHas
aKafieMuyeckas npemua nogobHoro poga,
Gasupyiouanca & Taieane. B 2014 ropgy
OHa Bpy4eHa EBnepeble. [InA nony4eHus
noapobHon uHdopmauuu o lpemum Tad
W NPefcToAlMX MEePONPUATHUAX Bbl MOMe-
Te noceTuTs oduumMansHelin cait MNpemun:
http://www.tang-prize.org/

(Mo mamepuanam azenmcmaa Humepgarc)




sursurusrsuyuy wwiasvhU3kh UChuusuuLeu3nru orere
BYJIHA WHXKEHEPHOM AKAJJEMUM

WEEKDAYS OF ENGINEERING ACADEMY

<BU-h hhduwnhputp P.4. Gnwblp, $.S. Uwpquywup, U.U. <wdpwpanwdjwup,
3nt. 6. lungwdhpjwup
OcHoBatenn WMAA B.B.Tyces, ®.T. Caprcan, C.A. AMbapLymsH,
HO.E. XogamupaH
Founders of EAA B.V. Guseyv, F.T. Sargsyan, S.A. Hambartsumyan,
Yu.Ye. Khodjamiryan




137



Muracam

138



139



140









143



TANG Ursutuuh <ULaLUUL ururnank@3ut UwlLtuuhs8uere [u3duuvnhyu
YUYACTHUKU IIEPEMOHHMM BPYUEHUS ITPU3A TAH B TAUBAHE
PARTICIPANTS OF THE CEREMONY OF PRESENTATION OF TANG PRIZE IN TAIWAN




<AU LPUPRGrh U PUSMNRE3NRLNRY
B PEJAKIIMU BECTHHUKA HAA
IN THE EDITORIAL OFFICE OF EAA




PNYULTLUNRE3NRL

CUNPhWYnpuUPUBD ...covvviiiiiiiiiiiiiii i

Cwjwunwup dwpnwpughnwyw wwnbdhwih YnEynphy wunwdubp
(hnJutwgnpUBN) ..o e e e

26

l'yces b.B., UBaHos JI.A.

K FOBMIIEKO MEXIYHAPO IHOM UHXEHEPHOM AKALEMUM ..o

31

MuHacsaun C.A.

WHXXEHEPHAA AKAZLEMUA APMEHWM: 25 JIET HA CIY>KBE HAYYHO-TEXHUYECKOIA
BE3OMACHOCTU N SKOHOMUYECKOTIO PA3BUTUA ....coevniiiiiiiniiieeec e

33

Arakelyan A.H.

BALANCED SCORECARD OF THE GERMAN AND ARMENIAN ENERGY PRODUCTION AND
SUPPLY INDUSTRIES ... ittt it s ettt e e s e s ane e e e e s aaes

39

MakapsaH I'.A.

OCHOBHBbIE MPOBJIEMbI [IENIOBOIA CPE[bl B PECMYBIMKE APMEHUSA C TOYKM
3PEHNA PA3BUTUA MAJIOTO U CPEAHETO MPEANMPUHUMATENBCTBA ...

46

MaHacepsaH T.

MOSIUTUKA TOCY [IAPCTBA B OBJIACTV OBECMEYEHWA SHEPTETUYECKOWA
BE3OMACHOCTW: BOMNPOCHI TEOPUU N TTIPAKTUKM ..ottt

49

Marukhyan V.Z., Gevorgyan A.A.

HUMAN RESOURCE EDUCATION PROCESS FOR NUCLEAR ENERGY
AREA IN ARMENIA Lo e e

55

Metpocax B.I.

YPOBEHb KY/IbTYPbl BE30MACHOCTN HA APMAHCKOM ASC ...

59

Vardanyan A.

PERSPECTIVES AND ISSUES OF BIOMASS UTILIZATION FOR ENERGY
PRODUCTION IN ARMENIA .. .. i

63

IpuropsaH A.P.

3A0 “MEXOYHAPOOHAA SHEPTETUHECKAA KOPMOPALMA” N MHXXEHEPHASA
AKALLEMUSA APMEHWW: PO OMKEHWE MPOIYKTUBHOW KOOMEPALIMA .....................

68

3opuna T.I., Wlepwynosuy E.C., bapcersn P.H.

SHEPTOBE30MACHOCTb EBPOMEMCKNX CTPAH: MOAXOAbI K OLUEHKE .....................

70

Jaetan B.C., Munacsan K.C.

MPOBJIEMbl BUOSHEPTETUKN B KOHTEKCTE KOMITJIEKCHOIO PA3BUTUA
BO30BGHOBNSEMOIN SHEPTETUKMN B PECMYBIMKE APMEHWS ...l

79

Fancran I'. L.

OB U3BECTKOBbLIX PACTBOPAX APEBHEIO NMAMATHUKA "TATEB" ........ccoviiiieennnn,

82

Oransx C. b.

OCHOBHbIE HAMPABJTEHUA PA3BUTUA [OPOXHO-TPAHCMOPTHON CETU FOPOIA
EPEBAHA ... e e e e e e et et e e e e

88

barpacapsH A.l'., AkonaH A.l'., KasapsHn A.l.

HE 3ABbIBAA MPOLUWIOE, CO3AAEM OCHOBbI OJIA BY AYLUETO ..ooviiiiiiiiceiiiiceeaes

92

Aroutiounian V.M., Gambaryan K.M.

THE GROWTH AND CHARACTERIZATION OF INASSBP COMPOSITION SEMICONDUCTOR
EPITAXIAL STRAIN-INDUCED ISLANDS AND QUANTUM DOTS ...t

96

Musayelyan H.

SYNOPSYS ARMENIA AS A SUCCESSFUL EXAMPLE OF FOREIGN INVESTMENTS ...............

104

Torosyan G.H.

SELECTIVE ALKYLATION OF ORGANIC COMPOUNDS ......oiuiiiiiiiiiiiieiieeiicii e

106

Bbocrangxax B.

146




SHEPIETUYECKAA BE3ONMACHOCTb M HEKOTOPLIE BOMPOCHI FTEOMOJIUTUKA ........... 11
TopocsH Heep

KOJNIEKTMBHAA BE3OIMACHOCTb 1 POJIb O4KB. POJIb APMEHUWN B OEATE/IbHOCTU

(07 111 S PR 17
Ta-Peng Chang, Jin-Jun Wang, Tzong-Ruey Yang

EVALUATION OF MODULUS OF ELASTICITY AND POISSON'S RATIO OF MATERIAL WITH
IMPACT-ECHO METHOD ...ttt e e e et e e et e 122
H. P. Tserng, S. H. Ju, K. C. Chang, C. W. Feng, C. T. Lin, J. Y. Han, K.W. Weng

DEVELOPMENT OF INTEGRATED BRIDGE DISASTER PREVENTION AND MANAGEMENT

PLATFORM USING WIRELESS SENSOR NETWORK ........coiiiiiiiieiiiiiiiie e 123
Cristina Popovici, Olga Deseatnicova, Rodica Sturza

ANTIOXIDANT ACTIVITY OF PHENOLIC COMPOUNDS OF WALNUT

(JUGLANS REGIA L.) GREEN HUSK EXTRACTS ......oouitiiiiiiiitiinieiiitaie et e 124
Ivana Mahrikova, Stefan Stanko, Ivona Skultetyova, Stefano Pagliara

SEWAGE SLUDGE HYGIENIC INSPECTION - INNOVATION METHODS ...........ccccoeevveeinnnn.. 125
Ivona Skultetyova, Ivana Mahrikova, Stefan Stanko

WASTE WATER TREATMENT AND LIFE CYCLE ASSESSMENT (LCA) ...covvvuiiiiiiiiienieiiiiee 126
Stefan Stanko

WHAT INFLUENCES THE SANITATION LEVEL .....ooviiiiiiiceeiie e 127
Pagliara S.

FLOOD RISK MAPPING AND MITIGATION IN TUSCANY (ITALY) ..oieiiiiiiiieeiii e 128
Ivona Skultétyova

THE QUALITY OF LIFE AND THE SCHOOL ENVIRONMENT ......cociiiiiiiiiiiiiiieiii e 129
O TIPEMMM TAH ...oiveniiiiiniiiiiiiiii i e ettt e ceseee e s aeaseseanseeaanseeaasseeaaseeensseeens 130

147




Innjuwsltphu UEpYwjwgynn wwhwugubpp

SnnJuwotlinp Juintith b wbpuyugul] huybptiong, mnubptiong b wuqpliunyg: Stpunh nwmuwnbuwlp.
huytiptiup” Sylfaen (mwunwgwthp 10), enubiniup b waqtipiup’ Times New Roman (nunwswithp 11), iinnfiph
htinunpnipyigp’ 1, toh Snpdunnp' A4 (210x297 i) , wpjuwnwupugh@ nupwnp’ 165x252 4, jnuwugpubinn.
duijuhg' 25 /i Juipuhg' 20/, wighg' 20 4/, utinplhg' 2544/

1-ht toh Jopht winnmid gijuunuwebtipny U undbipwwunduo, hnpduoh nbpunh Gqynd wpdmd GO
Uhpwqquyht nuuhsp, hwunlivh 1phd widuwunudp, hwwodnidp  (huuqotipnnd), wwplphdp, hwunpp b
hwdwpp' (wdpnng ninnp’ hwuwn (bold) 9 mwnwiswthny): UG winn Gbippl, dwju walpniand mipdmd £ XS -4
(OAE) pun punmOfud unwinupnh, wrifuqs Jigubhy pynd, huf we wilpmumd’ honJuoh pudhup
gfuwnwntipny (wdpnng wnnp bold, 11 wiwmwsurthny):

Ut winn abippl, vinnh dbgnblinnid inpdmid G htinhuwljh(ubnh) U.X. Ugqquumun(ulnp) (hnppuwnwn,
bold, 11 mwnwsurthny): Gplint ninn wlippl, innh dGgnbnnud inpdnud £ hnnJuoh Jopuwghpp (g juwinwnbinnd,
bold, 12 wmwnwswthny), hulf 2 winn 4bippl, hnnduoh wmbpunh 1iqyny hwdwenuuqhpp (ATTTOa6&Y), 5 hwn
wnwigpuyhtt pumbiipny (pninpp’ dhtgl 8 winng owduyny, ptnuwunwetinnd (/zalic), 10 wwnwgwthny): <wdw-
mwnwigphg 2 winn abippl: Mwpptipnigymiatlinp ujuynod G4 anp vinnhg' 10 ¢ ubipuhg:

Llupulipp b wynuwlabipp ninumpdnid 69 wnipunnid wyn Jwuh@ 9ymd Junwptijng hbinn, any@
Juwd hwonpn konid b mulin vhpwaghly hwdwpwljunmd: Uliwph gpubhliuljut nupnp htwpuwdnphy suith
wihpwdlyn b phinvwputhi] wdbnpn wuwndtliphg b pugunpnigymuttinhg, npnup nbnuithnjudnd 6o
uyunuinul] wpnwhuynnipym (alic, 9 munwswthny): Gnnpnhawnught wnwugpubiph Jpur wyuupuunhp k)
hl, hwdwupgn] punmuduwo’ dhonyeymiauiph swthnquuunipgymuttinph wbpfuyugnidp (pugh nlivwljuwo
Unptip fud hwpuwpbpuot donyegymubbp qupnisalnng qpuebhljulju 4yniphinhg):

Unynuwulinp wlivp £ mubvwy Jipuwgpught pogumnpniggymiavlip b hodwpolond, npnap tipdnd
bu [fralic, 9 mwnwswthny, hul] wynuwih gjuodwuh ymowlubpp JGonpmutbtph swihnnuljuingeyniu-
ubipny: Unynuwlh pdught ndjujutipp swbimp t iphuby hanpduoh gpuphfuljowa Wnyelipp: Unjnwwlh dh
hwrinywop hwenprn o nibinuithnfutijnt nligpnid wupnwnhp £ wniawubiph hudwpudyognodp, npp Gpiadnd
unbinuthnfuJuwo wynuwlh hwnduwoh qiuardwunid: <wenpn top Jurd abippl mbinuithnjuduwo  wyniuwljh
hwinduwoh pw wpdmd £ ... Ugy. ...- ppwpnibwnggniép. . (ftalic, 9 g wthny):

Lninp mbintipmd (hwdwmuwghp, mbpumn, aljup, wynuwl)) swuthnquluunyegymuabpp wpdmd Gy falic,
10 nwnwswthny:

Pwtwdlipp b Jwpbdwnhuuwt  wpnwhuynnpgmuabipp wpdmd G4 Microsoft  Equation, ltalic,
11 mmnswghng: Putwdblinp Ypuyugdnmd G4 wnw@dhy wingnd b dGguntinnud, hu] hhdbauatipp awl
hwdwpuwluopdmd Ga any@ koh we walpmund’ thwljuqotinh dbg: Swuljuh b pwbwdlbbipmd {nuinnpuljught
wpunwhujnneymaatinp duwnpti a/b fund ab™ wihugh uhdgnatipnd:

Snnjuionid oquimgnpowd gpuljut wnpyniptlipp, pun ogunwugnpodwd  hippwljwinpyuwy, whnp
mulivwy dhgwughl hwdwpuwlund b mbipuwnnad apdt’ [1], [2],... mbupny:

Snnuioh Jlipguwdwuhg Gplnt winn ubippl, dhgnbinnid 4pdnid £ Spuljwinyegym  wpwhuynnigyniup
(thnppunuie, bold, 11 wwnwsurthng) U punn pupmuduwd unwanupmp, 10 wmwnwswthng npdmd |
gnuljuwunieyw guulp, npnid htinhtwljh(utinh) Uqquumun U.X.-u jud wmugh@ pomp duwdnpdnud  bold, 10
nunwsuthny:  Swiluih o guuuumpyut  guumd  pungpilp  6-8 widwunidhg ng wylith  wpnh
hpwuwpulnidatip:

Uty vinn abippl tipgnid G0 hnnJuioh wbipjuyugdwd wduwehyp U viwpbiphdp:

Stiputnh Jpenud, Giplint vinn 4bippl hnnJudh mbpunh htinn shuwrdpulunn Gplne wyp (Ggmiabipny anya dunyg
qpiadnid £ hnnuoh quurdurup’ htinhtwlih(utinh) U, Uqquunibp, handuoh Juptmgohpp U hurfweninwghpp:

Ut winn abippl vipdmid 69 hnpJuioh htinhawlh(utnh) Uqquumu(utin), Uumu, Swypwimap, qhuw,
wunhdwip, ghn. Yngnidp, Juquuinpunyeyut hwdwenn widuinudp (huljuqotipnid) L htinwjunuulinh
hwdumubipp:

SnnJuon wupunuwnhp gpufunugnid b aipfuyugdnid t ptwquidueh huynth dwubwqlih §nndhg, npp
dluipuydnud | udpugpnipyut Wwljud dhwplineh hudwd wyg:

Snpfuioh  punhwanip dwduip sutivnp b qlipwquiugh 8 top: dnnynduonth dbwdnpnidp b hwdupnudp
htipumugubiint twunuwlng htinhtwlabpht wewewpliynid £ 1phy oqunugnpoti] hnnjwoh Jhpeht toh nurywnp:

 tipnhhpjw wuwhwueulipp purduwnupliinig htivn hnnduiop * A4 $npluwnh Jpu, nugfud 2 ophtuwling b
gnuig 3.5 pnpuwmnh  ujuduwewlnd wbpuyugynid £ dnpnuionth - wonnwujuw@annn - pupunnimuiph:
<nnquoh Jhppuwljuy judpwgpnudp htpunwgulijne uunuling wewouwplidnid £ abipljugyuwgynn ophtwlulinhg
Uth mbpunp tiyqugnli] 12 wuwmwswthng b winntiph 1,5 hipwdnpnipjudp:

lpwgqpuijuy  Junphmipn@ hpuwydmup muh wguwhyguol] wipdhtwpwuauwg punpmoduwe  anpdbip,
Updwnl] wupqmicwdy, Ypfadnn b hwbpwhogm Wngetipp b Jippuwlwd fudpuqply hnnJuiotbipp: Tunphpnh
nnuhg hpwnwpuiuw shpupjuudnpliin ghigpnid hnnuioh bl oppwlip dunad t fudpugpnipeyniunad:

hJpwgpwlwl fjunphnipn



MpaBuAa npeacmaBAeHuUss cmameu

Cmambu npeAcmaBAsiom Ha apMSHCKOM, PYCCKOM U aHrAUUCKOM fi3bikax. Wpudpmsl: apMsHCKUU —
Sylfaen (pasmep 10), pycckud u aHrauuckuu - Times New Roman (pasmep 11) mexcmpouHbil
uHmepBsaa — 1; dpopmam cmpaHuLbl — A4, pabouee noae - 165x252 Mm; noAs caesa — 25 MM, ceepxy — 20
MM, cnpaea — 20 MM, CHU3Y — 25 Mm.

B BepxHel cmpoke 1 — ro Aucma B A€BOM YraAy ykasbisaiom YA K coraacHo cmaHaapmy (MUHUMYM
6 uudp), a B npaBoM — pa3neA cbopHuka 3araaBHbiMu Byksamu (Bcs cmpoka — bold, pasmep 11).
CmpokoU Huxe, B cepeauHe, ykasbiBaemcs W.0. Pamuaus asmop(os) (cmpouHbiMu byksamu, bold,
pa3mep 11). Ha ABe cmpoKu Huxe — B cepeuHe, 3arAasHbIMU Byksamu Ha3saHue cmamsu (bold, pasvep
12), ewe Ha 4Be CMPOKU HUXE — aHHOMAaLUsi Ha fA3blke cmambu C KAIOUEBbIMU cAoBamu (pasvep 10,
Italic). Uepe3 aBe cmpoKu aaemcs OCHOBHOU meKcm cmambu. HoBas cmpoka aaemcs omcmynom — 10
MM.

$opMyAbl U MameMamuuecKkue BbipaxeHua ocdopmasiomes B Microsoft Equation, Italic, pasmep
77. DOPMyAbI NpeaCMaBAfioM Ha OmaeAbHOU CMpPOoKe, B cepeauHe, a Npu HeobxoauMocmu — Hymepyiom
B NPABOM yrAy moU xe CMPOKU, B ckobkax. [ pobHble BbipaxeHus peKoMeHayemcs odoopMums B Buje
a/b uau ab™ u ucnoabzoBamb cumBoa exp.

AumepamypHble UCMOUHUKU B MEKCME YKa3blBalomMCsi NOCAE CMambU U NpeACMaBASIOMCH B
CKBO3HOU nocAezoBameAbHocmu: [11,[2], ...

Ha o4aHy cmpoKy HuXe daemcs Aama npeacmasAeHUs cmamsbu.

[.anee npuBoasimcs aHHOMaLuu 4a ABYX fi3blkaxX, HE COBNAaAatoWuX C A3bIkOM meKcma.

Ha oaHy cmpoky Huxe aalomcs: Pamuaua, MM, Omuecmso aBmopa(oB), yu. cmeneHb, 3BaHUE,
coKpaleHHoe Ha3BaHue opraHusauuu, rae pabomaem asmop, Ne meaedooHa.

Cmambs 0653ameAbHO peLeH3upyemcs U3BECMHbIM CNELUaAUCMOM UAU HayuHbIM pabomHUKOM
AaHHOU obAacmu U npeACmaBASEMCs Ha paccMOmpeHue pedakLUOHHOro cosema cbopHuka. Obwul
06b em cmambu He A0AXEH NpeBbllwams 8 cmp.

Cmambto, HaneuamaHHyio Ha doopmame A4, B 2 3K3eMnAgpax, a makxe Ha aucke chopmama 3,5,
NpeACMaBAsiom  OMBEMCMBEHHOMY  cekpemapio  cbopHuka. [AAs  obaerueHus  npouecca
OKOHUaMEeALHOrO peAakmupoBaHUS PEKOMEHAYEMCsH 0AUH 3K3eMNASIP CmambU Haneyamamb pa3Mepom
wpudma 12 u MeXCMpPOUHbIM UHMepBaAoM 1,5.

PeaakLUoHHbIU coBeEM umMeem npaBo NPOU3BOAUMb OKOHUAMEAbHOE pedakmupoBaHue.

B cAyuae omkasa B onyBAUKOBaHUU OAUH 9K3EMNASP CMambu ocmaemcs B peaakLuu.

PesakuuoHHbIU 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, lfalic, 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



Swdwph pnnupydwl ywwnwupiwlwnnt
wn.q.p., nng. (.. Pwpubinyui

PwdhGGtph wuwnwuuw GwumnGep’

EynGndhyu L junwjuwpnd® mGwun.g., ypnd. U. Gympojub, wn.q.n., ypnd. U. UhdnGyub
EiyunpwmtiuGhyw b vwppwphlnipynil’ w.q.nq., ypnd. U. JwpnuGpumb

EGtpgbnhyw’ n.q.n., wpnd. U. UhGwujw

LtnGwhwpuwjhG wpymGupbpnipyniG® tpy.q.p. 2. Unjwa

twpunwpwytinnipynil, pwnupwhlimpjnb b phGwpwpnipjniG’ Gwpwu.g., ypnd. 8o Uwdbwpyumb
UtiptiwphlGnipynil L dbnmwinipghw’ w.q.q., ypnd. U. Umwljwl, n.q.0., ypnd. U. Unpuywmb
UGGnh U ptipl wpnyniGwptipnipjul mbluGnnghw” w.q.n. 9. Gupghdwjwb

bGpnpiwwmnhyuw, tyunpnGhyw L ghnwlwl vwppwphlnipyniG’ n.q.n., ypnd. U. Unwpbjmd,

wn.q.1., ypnd. k. JwupnuGyu

Lhihwiui, yhGuwpwliuwyul L pGwywhyuiwul ntjunnghwitp’ p.q.q., ypnd. Q- Enpnuyml
Nuquudupunupughinulub hhdttwhwpgtp b §niEjunh] widunuwbqnipjut punupulju

huytguupgbp’ n.q.p. L. BnpnujwuG

OTBeTCTBEHHDbIE MO CEKIUAM:

OKOHOMHMKA U yIpaBlieHne — I.9KOH.H., pod. A. I'wpaksn, 1.1.H., npod. C. CumMoHsIH
DJEKTPOTEXHUKA U IPUOOPOCTPOCHHE — A.T.H., Ipod. A. Bapaausin

DHepreTHka — A.T.H., mpod. C. MuHacsin

Tl'opHOpYAHAs IPOMBITIIIEHHOCTH — K.reoi.HayKk I'. Anosin

ApPXHUTEKTYpa, TPaIOCTPOUTEIBCTBO M CTPOUTEIBCTBO — 1.apXHT., ipod. FO. Cadapsin
MaurmHOCTpOCHHE U METAJUTYprus — I.T.H., ipod. M. Craksu, 1.T.H., ipod. C. Aroansiu
TexHoIOTHs MHUIIEBOH U JIETKOW IPOMBIIIIEHHOCTH — A.T.H. B. ['ad3umansan
WudopmaTuka, 31€KTpOHUKA ¥ HAYYHOE IPUOOPOCTPOEHHE — I.T.H., Ipod. A. ApaKessiH,

I.T.H., ipo¢. P. Bapnausin

XumMuueckasi, OuoJI0oruueckas U IpUpoI0oXpaHHas TEXHOJIOIUY — A.XUM.H., pod. I'. Topocsan
BoeHHO-UHXEHEPHBIE TPOOJIEMB] U TTOJIUTHYECKUE aCHEKThI KOJIEKTHBHOH 6e3onacHocTy — K.T.H. H. Topocsin

Responsibles for sections:

Economics and Management — doctor of econ. sci., prof. A. Gyurjyan, doctor of tech. sci., prof. S. Simonyan
Electrotechnology and Instrumentation — doctor of tech. sci., prof. A. Vardanyan

Energetics — doctor of tech. sci., prof. S. Minasyan
Mining-Ore Industry — cand. of geol. sci. H. Aloyan

Architecture, Civil Engineering and Construction — doctor of architecture, prof. Yu. Safaryan
Mechanical Engineering and Metallurgy — doctor of tech. sci., prof. M. Stakyan,
doctor of tech. sci., prof. S. Aghbalyan
Technology of Food and Light Industry — doctor of tech. sci. V. Gabzimalyan
Information Systems, Electronics and Scientific Instrumentation — doctor of tech. sci., prof. A. Arakelyan,

doctor of tech. sci., prof. R. Vardanyan

Chemical, Biological and Nature Protection Technologies — doctor of chem. sci., prof. G. Torosyan
Military-Engineering Problems and Political Aspects of Collective Security — candidate of tech. sci. N. Torosyan

<puiinwnulswlwi gnpanibbnipnit hpwlwiwglng
Jujuwunuih Gupnupughnwlwl wijungbidhw
Yy
Yywjwywb 03U 083738 /15.12.08 /

Gpluwul, SEpwb 105

htr (010) 564 207

E-mail: Iraber@academy.am
Swwpwlwy® 200
Swjwagpyuwé £

L

hpwwnwnwysnigniuncd

Uduwghpp ywéwnph Eupwlw sk

huUpwahputp® d.U. UGjpwywt
L.U. vwswwnpyw
L.<. Rupwpjwu
Zudwljupgsuyhtt Alwydnpoidp’
L.P. Uwpwnhpnujwi
U.u. UWdhpjwt

Penakroper — K.C. Ceiipansin
H.A. XauaTpsan

H.A. 3akapsan

KommnerorepHoe opopmienue — JI.b. MapTupocsin
A.A. AMupsin

Editors — Zh.S. Seyranyan

N.A.Khachatryan

N.H. Zakaryan
Computer design — L.B. Martirosyan
A.A. Amiryan



