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Lhwmwgnunygjwu wpryniupbbpp wwwgnignd Gu hnnnd «PMM» hwdbjwiugnish
Yhpwndwt wpryniwwybunnggniup: <Gnmwgnunnygjwu wpryniupubipny wnwyb) pwnénp
gnigwuhoubip unwgynid Gu dEthnpwinh 200 G«PMM»/0? Yhpwndwu nbupnid:

«PMM» L «H1» Ujniyebiph Yhpwndwu huwpwynpnieniuubpu nunwuwuppyt) bu
twl wnstph Juwuwlwp wgnbgniyegniup Yufubint hwdwp: Lwunawdnh wnunnunnwdp
dwup dwmwnubpny (nipe futnhp £ hwunhuwunu, pwup np wju pugwuwpwp § wgnnud
hnnh  punypewgptph Jpw U hwugbgunw npw  wpunwnpnnuywu b YEuuwlwu
dniuyghwubph  uwhdwuwthwldwup:  Swup  dbiwnwnubph  Ubpwnnup  opowljw
dhowywyph  wnwinhsubph  hpduwlwu  fudpnd wwjpdwuwynpywd £ npuwitg
Yuyniungudp U YEluwpwiwlwt Yninwldwt niswynuygjudp. nputg Ynunwynwdp
pbpnud £ Eynnghwlyut hwdwlwpgbph Jpw pwguwuwlwt  wgnbgnigniiubiph
wnwowgdwup: Ubwmwnwywt pwihnttbpp twywuwnnd Bu dGnwnwlwu  unyebph
pwihwugdwun 9pwiht ninhubp, opwywquuubp, wnwpwdynd Gu uudwu onpwubpny,
Junwugquynp pwuwlubpnyg hwjinuynwd utiunuidptipputpnud, wgnnud Eynhwdwlwpgbiph
YEtuwpwqgiwqwunyeyuwu  Ypw:  Mnswdpwpubiph  wwpwdpubpp  gniquntnbuwywu
Uwwwnwlubipny oguinwagnpdtiint hwdwp, twjupwy gwupuh hwdwnp wuhpwdtion stpnny
hnnny dwdlbp, wnwowplynd b wwuwpwuwnb 7-10 ud hwunngeudp uwpyndwg' 1 Yg
hnnp quugqywdht fuwnubingd 30 g «PMM» L windhwtb): Hw YYwufuh Juwuquynp
phdhwlw nwppbiph Ubppwthwugnwip wnswdpwphg ntwh Jap, huswbu bwl Ypwguwnh
wbnnuiutiphg b nnngnuihg wnweowgnn oppbpp ubppwihwugh wnswdpwph 2bpn L
wynnbinhg sh nwpwodh nbwh 2nowlw dhguiuwn:

GRMPULUSNRGSNRLLEN B4 UNURUMUNRE3NRLLEN

1. wjwuwmwuh  gpwjhu  nbunipuutiph W opwiht  hwdwlwpgbph  Yunwywpdwu
gnpdwnnypubpt hpwlwuwgubhu wuhpwdbow £ hwoyh wnub, np Yihdwih hnthnfudwt
wwpdwutbpnwd,  wdbiwdnn  wwywgwinud - pwngpwhwd  oph uwYuwynipywl
dwupinwpubipp wotuwphnw 2konwyh wékine Gu, hul oph ghup dhowgquiht oniywynud
Ywpnn £ pwpdpwiw] dh pwth tnwuljul wuquid:

2. OJyhwunuutph L Snybiph opbiph wnwgbipddwu dwuwwwphny  pwngpwhwd
opbiph unwgnuip, ns dhwju ntnbuwwbu wprynwwytin sk, wib wuhGrwulwpwiht b,
pwuh np whwnwuh sk fudGne hwdwp: Wu Gpypubpp, npnup Yyupnquiuwt hwiunhuww|
pwngpwhwd oph nnunp, Ynwbtwu qupqugdwu htwpwynpnieniutbp: Uu wnnidnd,
Lwjwunwuph  hwdwp nbnbu wnlw  GU  htwpwynpnyeniutbpy  nwpwdwopgwuntd
nwnuwint fudbnt oph wpnwhwudwt hhduwuu nGpwlwwnwpubphg deyp: Wu fuunhpp
(Nt hwdwp wuhpwdtion, pwig ny pwdwpwp ywydwuubp Gu.

2.1. 2pwjhu nbuniputubiph  ogquwgnpddwl  wpryniwybnnyejwu  pupdpwgdwil
ninnywd dhongunndubph dowlnudu ni ppwljwuwgnudp, wyn pYnud spwuliwnnnipjuul
ninnywd unp Gnwuwlubiph pwgwhwynnudu ne ubpnpnidp:

2.2. 2pwjhu  nppund dhowqquiht - hpwyniuph  opewtwlubtipnid wlwhy b
wpryntbwybn punwpwljwunyeywl hpwlwuwgnidp:

2.3. puyjhu nbunipuubtipp wnuinnnwihg nt hjnwnwihg ywownwwunye)niup:
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2.4. 2pbph Ynuwnwldwuu ninnduwd dpwapbiph hpwlwiwgnwdp, win pynw thnpp
onwdpwnpubph ohtwpwpniginiup:

2.5, Ulwuw pép pwgwnwuwbu, npwbu fudbine oph wnpnip ogunwgnpdbp’ G
dwlwpnwyh uhop dhusl 1915,57 d pwpépwgubiine dhengny:

2.6. 2pwyjhu ninpunp opkitunpnipjwu Ywnwnpbjwgnpdndn:

2.7. pujhtu hwdwlwpgbiph wuwnwog swhwgnpddwu wwywhnyndp:
Wu twwinwyphu hwutbint hhduwywu nhulybpu Gu.
» Lwplbwtu wbwnieynwutpnud Yugqdwynpynn onptiph hnuph  wpgbjuthwynwip nbwh
Cwjwunwi:  Jwutwynpwwbu,wdbuwdnun - wwywquwinud, Ulunipjuu  gbliwp Ygphyp
(@nipphwihg  uwwgynn  ubiphnuphg, huly <wjwuwnwuh  ubphnuph 50 wnynup
dhowqgguwihu hpwyniuph unpdbphg Glubind, JGup unyuwbu wbwp £ JGpwnwpdubup
hwplwu whwnnyeywup: <wjwunwuh hwdwp |npe futnhp Jwpnn £ hwunhuwtw
uwhdwuwdbpa gbwbph wynpubpnud wnwewgnn opbipp nbiwh Unppbowt ninnnpnbint
[E2uwdinL huwpwynp gnpdnnnieniuutipn:
» 2pbiph wnunnnndp: 2puihynpnunubph dtd gnigwuhpubiph wwhwywundp:
»  Uwnnpbpynjw onbiph wuhwyybuywn oguwgnpdnuip:
» hudGnt W nnangdwu  9opbiph quwgnugdwt  ujuw|  pwnwpwywunipw
hpwywuwgnwip: puiht hwdwlwpgbph ng wpryniowybn owhwgnpdnudp b wy: &pp
wpryniwybn - Junuwdwpnuwp <wjwunwih - Cwipwwbnnginiund Yuwhwugh
wpdwwnwlwu huuwnhwnighnuwy thnihnfunuggniuubp, npnup hhdudwdé wbwp £ hubu
dwutwynp  hwundwséh  ubpgpwydwiut ninnjud  dnnpdwghntu  dbjuwuhqdubiph
Yhpwndwt Ypw: <wjwunwund oph, npwtiu nbunipu, wpdbpp wupnywnpbh gudp L,
husp  onpuwjwlyuwt  pwgwuwlwu  wanbgnieniu niuh  nuwbunigjwu  wpryniuwybn
qupgqugdwt ypw:

3. «PMM» wnjhdbpwhwupwiht Unyeh Yhpwndwdp dowljwd wnblutninghwt
huwpwynpnie|niu Yuwnbndh pwndpwgub) dowlwpnyubph pbppwnynieiniup, wwywhnyb|
nnnquiwu  oph  fubwynnnipnu,  ujwgbigul]  wpnwnpwlwu  dwiuubpp,  fupwlb)
wopnwpryniuwpbpwlwu  nppnnd dpgulgniegniup: «PMM» - Uinygh - Jhpwindw
wpryniupnud - thnppwunud £ dhgwdwyph - phpipwghwih - gnpdwyhgp W gnipp hnnh
swynunpubph Jhony wybh nwinwn £ wugund, winuhuny dbdwgubiny hnnnud
funtwynyeniup tmwutjwl tninynuubpny L hwugbgubiny wwpwpuwunyebph Yhpwndwu
uywqiwup:  Lwfuuwlwu  hGwnwgnnneniuubph  wprynpubpng wnwytp  pwpédp
gnigwuhoubp unwgynid Bu dthnpwunh 200 Semw/d? Yhpwndwt nbypnd:

Unwowplynud k.

1. Qpudpwpubph pwund opwpbipnljutph Ynunwldwtu b npwug hGnwgw Jupph
Jwljuwwbudwt  wnwowplyynn bGnwiuwyp Yhpwnbp whwgnpddwt  dhy  gunuynn
opwdpwpubpnu oguinwwn dwywih thnihnfuniniuutipp quwhwunbint hwdwn:

2. Unwgywd wpryniupubpp hphdp GU wwjhu wnwowpybint wugpnh  pwpdpwnhp
hnnwwwpwsdpubpnud® Jby b wybh hw nwpwsdpubph Ypw, «PMM» wnhdbpwhwupwiht
ujnyeh Yhpwndwdp, hpwlwuwgub] hwgwgghubiph b wuwutuwybpbph wpunwnpniygjwu
thnpdwpynulubp, gniquhbnwpwp  ppwlwiuwgubin  utunh  wuduwugnypuu b
plwwwhwwiwlwu ninnjuwdnipjut hbtwgnuinie)niubn:
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ABAHECSH 9JIEOHOPA BAYECJIABOBHA

PA3PABOTKA HOBBIX TEXHOJIOT Hii, HATIPABJIEHHGLIX HA TIOBBIIIIEHAE
IPPEKTUBHOCTHU BOJAOITIOJIB30BAHUA B YCJIIOBUAX I''IOBAJIBHOI'O
M3MEHEHUA KIMMATA
PE3IOME

JICCepTAaIysl Ha COMCKAHUE YUSHOU CTETIeH! KaHuIaTa TEXHITIECKIX HayK 1o
creraibHocTd 05.23.05 — «Boj0X0351CTBEHHBIE CUCTEMBI U UX SKCIDTY aTalHsh

YumreBas, uYTO W3-3a M3MEHEHWs KiMMaTa B OmpkaifiieM OyjayIneM IIpOH30HAET
3HAYUTEIHPHOE COKpaIeHre 00HEMOB IIPECHON BOJIBI M KaK CIEJCTBUE — PE3KUIA POCT IIEHBI Ha BOTY
Ha MHPOBOM pBIHKE, B paloTe IIOCTABIE€HA IIENb OIEHUTh BO3MOXKHOCTH, KOTOPBIE IIO3BOJLIT
ApMEHMH COXPaHUTH U 00ECTIEUUTh CaMOJIOCTaTOYHOCTh CBOMX PECYPCOB IIUTHEBOM BOJBI U CTATh
OJTHUM U3 KITFOUEBBIX €€ SKCIIOPTEPOB B PETHOHE.

JUtst rocTrrkeHuUs 1e GbUTH ¢OPMYIMPOBAHBL U PEITICHBI CIICAYIONTHE 3a1a4H:
1.MccneioBaTh COCTOSIHME IIPECHOBOJHBIX PECYPCOB, YCIOBUSI M OCOOEHHOCTH BOJOCHAOKEHHUS
CEIBCKOI0 ¥ TOPOJICKOIO HACENEHMS B Pa3HBIX CTPaHaX, YTOOBI OUEPTUTH MEPOIIPUSTHS, KOTOPHIE
IIO3BOJIIT APMEHMH CTaTh JOHOPOM IIDECHOH BOJBI B DErHOHE, YTOOBI OIIEHUTH TEMIIBI
BOCCTaHOBIICHUSI YPOBHS BoJpI 03. CeBaH M pa3paboTaTh KOMIUIEKCHBIE MEpBI, HEOOXOIUMBIE B
BO3HHUKAFOIIEH CUTY allvH.
2.Pa3paloTaTh TEXHOJOTHIO MWCIIONB30BAHUS IOJMMEPHO-MUHEPATBHBIX MAaTEpHANOB C IIENBIO
TIOBBIIEHNS BIaroyCTOMUMBOCTH IIOUBBI U KaK CIEJCTBHE - JUISI IOBBIIEHUS yPOKaHHOCTH
CENBCKOXO3SICTBEHHBIX KYIBTYP B GOTapHBIX YCIOBHUSIX.
3.Pa3paGoTtaTh TEXHOIOTHIO CHIKEHHUS BO3/IEHCTBUSI XBOCTOXPAHUITHIT] Ha OKPYKAIOILYIO CPENy.

PesyipTaTs! nccie[oBaHus IO3BOISIOT C/IENaTh CIIeyIOIIHE BEIBOIBL:

1. Ilpu ompenencHUM M pealM3allid CTpaTerHy YIPaBICHUS BOJHBIMH pecypcaMud U
BOJIOXO3SICTBEHHBIMI CHUCTEMaMH B ApMeHHHM HeoOXOJMMO PYKOBOJCTBOBATHCS IIPUHITUIIAMU
VCTOMUMBOTO pa3BUTHSL, YUMTHIBATh, 4YTO I0OAIbHBIE W3MEHEHMS KIMMaTa IIPUBEAYT K
BO3pacTaHUIO JIeHHUIMTA IIPECHOM BOJIBI BO BCEM MHpPE U €€ CTOMMOCTD Ha ME/TYHAPOIHOM PhIHKE
MOYET MHOI'OKPaTHO BO3PAaCTH.

2. IonyueHue TIpecHON BOJBI ITyTeM OIIPECHEHUS] OKEaHOB U MOpel He TOIPKO SKOHOMHYECKU
Hea(PEeKTUBHO, HO U GecIiepClIeKTUBHO, TIOCKOIBKY OHA HEIPUTO/HA IS ITUThS, II0TOMY MEpHI I10
3aImTe MPECHBIX BOJ OT 3arpsi3HEHMSI W MCTOIIEHHUS B HACTOSIIEE BpeMs IPHOOPETaroT ocoboe
3HaueHue. Te CTpaHBI, KOTOpPBIE CMOTYT CTarh JOHOPaMH IIPECHOM BOJBI, IIONY4aT peabHbIE
BO3MOKHOCTH JUISL Pa3BUTHS. B CBsI3U ¢ 3TUM, HECMOTPSI Ha TO, YTO MHOTHE MCTOYHMKH BOJIHBIX
pecypcoB ApMEHMH B OCHOBHOM IIEPENUIM 0] KOHTPOIHh KOH(DIMKTYIOMIEH CTpaHBI, BCe eIre
CYIIIECTBYIOT CEPhE3HBIE BO3MOKHOCTH CTaTh OJHUM M3 OCHOBHBIX UTPOKOB B DKCIIOPTE ITUTHEBOM
BOJBl B peruoHe. HeoOXOIMMBIMM, XOTA W HEJOCTATOUHBIMU YCIOBMSIMHU JUISL PEIIECHUS 3TOH
pobieMpl SBISIEOTCS: OGEKTUBHOE YIIpaBICHHE BOJHBIME pECYpcaMy, IIPOBEECHHE aKTUBHON
MIOJMTUKY B PaMKaxX MEKIyHapOHOTO IIpaBa M COBEPIICHCTBOBAHUE 3aKOHOJATENHCTBA B BOJHOM
CEKTOPE; 3aIliTa BOHBIX PECYPCOB OT 3arpsi3HEHUST, UCIIONb30BaHue 03epa CeBaH UCKIIOUUTEIHHO
B Ka4yecTBe MCTOYHMKA ITUTHEBOM BOJBI, oOectieueHre 6e30I1acHON SKCIUTyaTalii BOTHBIX CHCTEM.
OCHOBHBIMH PUCKaMH, CBSI3aHHBIMHM C JIOCTHKEHHMEM O5TOH IIENH, SBILIOTCS: OJIOKHUPOBAHUE
MIOCTYIUICHHS. B APMEHHIO BO/JIBI, 00pa3yIoIieticss B COCEeHUX CTPaHaX, BKIIFOYas pealu3alliio MU
SKOHOMUUECKH He3(P(EKTUBHBIX U JOPOIOCTOSIIIMX IIPOEKTOB, IIPOJUKTOBAHHBIX MOIUTHYESCKUMU
nemsMd. B dacTHocTH, B Onkaifiiiee BpeMsl TpPaHCTPAHUUHAS P.AXYpSH IIPaKTHUYECKH OyJeT
mummeHa Iputoka w3 Typuwm. CliefyeT OTMETHTh Takke IIpoBefeHHe B PA  HenpaBWIbHON
TIOJIMTUKY 1IeHO00pa30BaHus Ha BOJIy; Hed(hdeKTHBHOE SKCINTyaTalysl BOJHBIX CHCTEM U T. /.
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3. DddexTuBHOE YyIpaBieHVe BOAHBIME pecypcamMu B PecmyOmmke ApmeHus moTpeCyer
PaJMKIBGHBIX HMHCTUTYIMOHATIBHBIX ~ M3MEHEHMI, KOTODBIE JIOKHBI OBITh HAIPaBIICHBl Ha
aKTUBU3AIIMIO UHBECTUPOBAHUS U3 YACTHOTO CEKTOPA.

4. Texnonorus, pa3paCoTaHHAsl C HCIIONB30BaHMEM IIOMMMEPHO-MUHEPATHHOTO MaTephaia

"PMM", co3flaeT BO3MOXXHOCTh IIOBBICUTH YPOKAUHOCTh CEIbCKOXO3SMMCTBEHHBIX KYIBTYD,
00ecTIeUnTh SKOHOMHIO OPOCHUTENBHON BOJIBI, CHU3UTH IIPOM3BOJICTBEHHBIE 3aTPaThl U IIOBBICUTH
KOHKYPEHTOCIIOCOOHOCTh ~ arpOIIPOMBIIUICHHBIX OpraHu3almif. B pesyibrare HCIIONb30BAHUS
Marepuaita "PMM" xospduimeHT QribTparpiy IoUBBI CHYDKAETCs, U TEM CaMbIM YBETHUIUBACTCS €€
BI&KHOCTh Ha JIECATKHU IIPOIIEHTOB. MITOTH Hccle[oBaHus JIOKa3hIBatoT 3O PEeKTUBHOCTh BHECEHUS
Jo6apku "PMM" B moOuBY, YTO IIPUBOJUT K IIOBBIIIEHUIO KU3HECIIOCOOHOCTH PAacTCHUM,
HAKOIUICHUIO JIOTIOJHUTENBHBIX 3allacOB BIIATM M YMEHBINAeT HeoOXOJUMOCTh WCIIONB30BAHUS
yao6permit. CoriacHO pesyibTaTaM IIpe/[BapUTENBHBIX HCCIIE0BaHMM, HanbolIee BBICOKHE
TOKa3aTel i HaGIIoaloTes B CIyuae IpUMeHeHus Meroparta 200 (r "TIMM" )2,
5. JI1st mcnonb3oBaHUS OBIBIMMX YYACTKOB XBOCTOXDAHIUIMII B CETHCKOXO3SMCTBEHHBIX IIEISIX
repe] UX 3achIIKOi clIoeM IOYBBI, HEOOXOJMMOH Ui IIOCceBa, PEKOMEHJYEeTCs II0JTOTOBUTH
capkogar TtommmHo# 7-10 cM, cvemaB 30 r IIMM mHa 1 Xr HOYBBL DTO MPEIOTBPATUT
IIPOHUKHOBEHUE OIIACHBIX UL 3[J0POBBSI YENOBEKa XUMHUUYECKHUX HIEMEHTOB M3 XBOCTOXPAHWIUIIA
BBEPX, B PACTEHIS, & TaKKe MCKIIOUUT IT0TIaIaHie OCajIKOB M OPOIIaeMOH BOJIBI B CIIOM XBOCTA, T.€.
pacIpocTpaHeHHe ero BPEIHBIX COCTABISIONX B OKPYKAIOIIEH cpe/ie.

ELEONORA V. AVANESYAN
DEVELOPMENT OF NEW TECHNOLOGIES AIMED AT ENHANCING WATER USE EFFICIENCY
IN THE CONTEXT OF GLOBAL CLIMATE CHANGE SUMMARY
Dissertation is submitted to earn the Scientific Degree of Ph.D.
in Engineering (speciality 05.23.05)

Considering that, due to climate change, Armenia is projected to face a reduction in the
volume of freshwater resources, resulting in a rapid decline in the quality of freshwater bodies and
an increase in the price of water in the international market, the objective is to evaluate the
opportunities that will enable Armenia to preserve the self-sufficiency of its freshwater resources
and become a key player in the global water market. The set goals include:

1. Studying the status of freshwater resources, water production, rural and urban population
water supply conditions, and independent assessments in different countries and regions. Evaluating
the situation of the Sevan Lake to determine its role in regulating the water balance and conducting
research on the dynamics of water consumption in the region.

2. Developing technologies for the use of polymers in water treatment processes to increase
water purification efficiency in agricultural fields and researching the condition of the water quality
in the Lake Sevan basin for the production of organic fertilizers. Additionally, studying the
application of PMM polymers in raising the level of groundwater in the region, especially in the first
year of implementation, and examining the impact of PMM on the water quality of rivers and lakes
in the region.

3. Implementing a technological solution to reduce the sedimentation of pollutants in the
transboundary river basins.

The results of the research have allowed for the following conclusions:

1. When implementing the management strategies for water resources and water systems in
Armenia, it is essential to lead with proactive approaches to sustainable development, considering
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that climate change conditions contribute to the accelerated depletion of freshwater reserves
globally. Moreover, the increasing frequency of extreme weather events can escalate the
vulnerability of water resources, and the cost of water in the international market may surge
multiple times due to the escalating demand for high-quality freshwater resources worldwide.

2. Obtaining fresh water by desalination of oceans and seas is not only economically ineffective, but
also unpromising because it is not suitable for drinking. Therefore, measures to protect fresh waters
from pollution and depletion are now gaining particular importance. Those countries that will be
able to be donors of fresh water will have real opportunities for development. In this regard, despite
the fact that the sources of water resources of Armenia have mostly come under the control of the
conflicting country, there are still serious opportunities to become one of the main players in the
export of drinking water in the region. The necessary but not sufficient conditions for solving this
problem are: The efficient management and sustainable development of water resources involve the
creation and implementation of advanced methodologies, focusing on the precise identification and
introduction of new approaches to water conservation;implementation of an active and effective
policy within the framework of international law in the water sector; Protection from contamination
and pollution of water resources; Efficient implementation of water conservation programs,
including the construction of small-scale water reservoirs; The efficient utilization of Lake Sevan as
a source of drinking water by raising the water level of the lake up to 1915.57 meters; Improvement
of water sector legislation; Ensuring the safe operation of water systems.

3. Hie effective management of water resources in the Republic of Armenia will require
structural changes derived from a comprehensive institutional transformation, which should be
focused on improving the governance of the water sector through the targeted application of modem
technological mechanisms. In Armenia, the value of water as a resource is unreasonably low,
contributing to the negative impact of the hydrological imbalance on environmental sustainability.
Additionally, various programs' environmental foundations are undervalued due to the lack of
proper assessment of the crucial role of positive externalities (the benefits of being located near
environmentally assessed areas).

4. The technology developed using "PMM" polymer mineral material will create an opportunity
to increase crop yields, ensure irrigation water savings, reduce production costs, and promote the
competition of agro-industrial organizations. As a result of the use of "PMM" polymer mineral
material, the filtration coefficient of the environment decreases and water passes through the pores
of the soil more slowly, thus increasing soil moisture by tens of per cent. Hie results of the research
prove the effectiveness of the application of PMM additive to the soil, which will lead to an increase
in plant vitality, the accumulation of additional moisture reserves and a decrease in the use of
fertilizers in the soil. According to the results of the preliminary research, the highest indicators are
obtained in the case of the application 0f200 G "PMM"/m2ofthe meliorant.

5. To create favourable conditions for the rational use of water in rural communities, before sowing
seeds, it is recommended to spread a layer of hydrogel on the soil surface at a rate of 7-10 cm with
30 g of PMM and then mix it. This will contribute to the gradual release of chemical elements from
the hydrogel to the soil, improving the chemical composition of the soil and preventing the spread of
water to unwanted areas, thus enhancing the chemical safety of human health and avoiding the
dispersion of water to nearby locations and water sources.
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