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OxpaHa oKpY:Kaloliel cpeabl

MEPOIIPUATHUSA 110 BOCCTAHOBJIEHUIO MAJIBIX PEYHbBIX
3KOCHUCTEM A3EPBAMI)KAHA

AraeB U.A., AxmenoB b.M., 3eiinanoB T.C., Mycaymos A.M.

A3ep6aI>'IH>KaHCKOC HaYy4YHO-IIPOU3BOJACTBCHHOC O6’I>CHI/IH6HI/IC TUAPOTCXHUKU U MEIIMOPALIUN
A31130 baky, WU.Tanamos 70°, Ten. 563-31-58, dakc 563-26-22.
E-mail: telmanzeynalov@gmail.com; telman@azrip.org

BBenenune

Ha Teppuropun PecnyOmuku AszepOaiiixkaH uMMeeTcss OOJbIIOE KOJIMYECTBO MAbIX pEK.
dopMHUpOBaHUE CTOKA MaJlbIX PEK MPOUCXOJUT Ha ckioHax boapmoro m Manoro Kaskasza u
Tanpiuckux rop Ha ormerkax 1800-3500 meTpos.

Manble TOpHBIE PEKHM O3TO OTKpPBITBIE 3KOCHCTEMBI, TECHO CBSI3aHHbIE C HA3€MHBIMU
HKOCUCTEMAaMHU M H3MEHAIOIIME CBOW OOJMK BCIEACTBHE BBIMBbIBAaHUS (SPO3MHM) M HaMbIBAaHUS
(aKKyMyJISIIUM ) HAHOCOB.

Masle peku B PecrnyOiimke MHTEHCHBHO HCHOJB3YIOTCS B MHTEpecax WppUIaluu, THAPO-
SHEPreTUKHU, BOJOCHA0KEHNS HACEICHHBIX ITYHKTOB, PbIOHOTO X034HCTBa, TypU3Ma, OT/bIXa U Hp.

OcHoBHAA YaCTh

B nmnocnenHee BpemMsi CHUIBHO YXYAIIMWJIOCH 3KOJOTHYECKOE COCTOSIHUE B TOPHBIX U
NPEAropHble 30HAX PECIyOJIMKH, OCHOBY KOTOPBIX COCTaBJISIFOT Mallble PEUHbIE IKOCHUCTEMBI.
ITpoBeieHHBIE MOHUTOPHHI TO3BOJIUI YCTaHOBHUTH, YTO OCHOBHBIMHU NpPUYMHAMH YXYALICHHS
HKOJIOTUYECKOT0 COCTOSTHUS SIBJISIOTCS: HEOPraHM30BaHHAs BBIPYOKa JIeCOB, pa3paboTKa KaphepoB
CTpoliMaTepHalloB, paclaiika IpuOpeKHbIX TEPPUTOPUIL, 3arpsiI3HEHUE BOJABI U MOYBBI OBITOBBIMU
OTXO0JlaMH, YCTPOMCTBO MpPYJIOB, CTPOUTEIHCTBO JIOPOT, KaHAIOB M mp. Bce 3TO mpuBOIUT K
HapyLICHUIO 3KOJIOTUYECKOW CTaOMIIBHOCTH, paspyllaeTrcs cpeia OOMTAaHUs >KUBBIX OPraHHU3MOB,
KOJIMYECTBEHHO U3MEHSIETCS OMOTOI, TPOUCXOJUT €ro CTPYKTypHas Aerpaialus.

[ToaToMy HEOOXOIUMO OCTaHOBUTH JajbHEMHIIEE pa3pyLICHHE PEUHBbIX IKOCHCTEM M pas3pa-
00TaTh HEOOXOAMMBIE MEPOTIPUATHSI 110 UX BOCCTAHOBJICHHIO. [Ipy pemernn 3Toro Bompoca HeoO0-
XOZMMa YYUTBIBATh, UYTO PEYHAS SKOCHCTEMA - 3TO JIEHCTBYIOIIAs CTPYKTYpa, BKIOYaroas B ceos
KHUBBIE M HEXHBBIC NMPUPOJIHBIE COCTABIIAIONINE M TEXHUYECKHE HJIEMEHTBI, KOTOPbIE HAXOIATCS
MEXy COOOH M OKpYXKaroleil cpesioi B TECHBIX MHOTO(aKTOPHBIX B3aMMOOTHOIICHHUSX.

OOBEKTOM HMCCIIEJOBAHUY SIBIISIOTCS MaJible PEKH, CTEKAIOIIE C CEBEPO-BOCTOYHBIX CKIIOHOB
Bbonbmoro Kaskasa, kotopelie pacnionoxxeHsl B Ky6a-Xaumackoii 30He AzepOaiiikaHa.

Ha ocHOBaHWM NMPOBENCHHBIX HATYPHBIX M TEOPETUYCCKHUX HMCCICIOBAHUN TpeiaraeTcs uc-
MOJTb30BATh KOMIUIEKC HHXCHEPHBIX U OMOTEXHUYECKUX MEPOTIPUSITHI, KOTOPHIE TIO3BOJISAT BOCCTa-
HOBHTH Pa3pyIICHHBIE MAJIbIe PEYHBIC SKOCUCTEMBI U COXPAHHUTh UX IS OyTyITHX OKOJICHUH.

Mausie pexu Ky6a-Xaumackoit 305! (I'ycapuait, Kyauanyaii, Kapavaii, Aruait u 1p.) umerot
HeOonpyto aauHy 1050 kM, OJIM3KO pacrofioKeHbl APYr OT JApyra U HUMEIOT MPOAOJIBbHYIO
HampaBlieHHOCTb. [IuTanue 3To# rpymnmbl pek cocTaBisioT Tanbie Boabl — 40%, noazemubie — 30-
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40% u poxnesbie — 20-30%. BHyTpuromoBbie pacrpeneieHle CTOKa peK pe3Ko HEepaBHOMEPHOE.
MaxkcuMaibHble pacxo/ibl B aBoAok 20 =50 pa3 mpeBbIIalOT CPEAHET010BbIE PACXOAbI BOJIBI.

MHorosieTHUE TIOJEBBIE HCCIEIOBAaHUS, a TAKXKE aHAIM3 JKOJOTUYECKOTO COCTOSHHUS
paccMaTpUBaEMBbIX PEK, MO3BOJIIET YCTaHOBHTH OCHOBHBIC NPHYMHBI MX JAETPAJALUU U yTpary
IOJIE3HBIX KAUeCTB PEYHOU IKOCHUCTEMBI:

1. BriOpoc OBITOBOrO Mycopa M CeIbCKOXO3SWCTBEHHBIX OTXOJOB B PYyCIO PEKH, YTO
YXYALIAeT Ka4eCTBO BOJIBI;

2. YCTpOHCTBO KapbepoB CTPOMMATEPHANIOB, YTO HAPYIIAET €CTECTBEHHBIE YKJIOHBI PEYHOIO
pycia, 0COOEHHO aKTHBHO 3TO IMPOUCXOAUT KOT/Ia PYCIIO UMEET AJTTIOBUBUAIIBHBIEC OTIIOKCHUS;

3. BeipyOka iepeBbeB, KyCTOB U paclaiika IpuOpeKHbIX TEPPUTOPHIL 110/ CENbX03YTOI1s;

4. YCTpOHCTBO BOJOXO3SUCTBEHHBIX OOBEKTOB (IUIOTHH, MPYIOB, BOA03a00pOB U T.1.) 0e3
y4deTa 3KOJIOTHYECKOT0 COCTOSHUS PEUHOM 3KOCUCTEMBI.

[Ipu BOCCTaHOBJIEHUH MAJIbIX PEYHBIX IKOCHCTEM HEOOXOAUMO YUUTHIBATh OMOpa3HOOOpa3ue
MPUPOJABI B KaKJIOM KOHKPETHOM Clilydae, crenuduueckue 0cOOCHHOCTH BOJHOTO OacceiiHa, ero
dbaopy u dayHy, NOYBEHHBIA TOKPOB, KOHPHUTYpALIMIO PyCia U .

Meponpusitust pa3pabaTbiBalOTCd B LIEJIOM IO BCEM peke, 3aTeM HX PACWICHSIIOT Ui
WCTIOJTHEHUS 110 OT/AEIBHBIM yYacTKaM PEeKH M IO 3TalaM OCYIIECTBICHHUS. BoccTaHOBHUTEIbHBIE
MEPOTIPUSATHSI TPOBOSATCS B CIACTYIONIEH MMOCIET0BATEILHOCTH:

I. BoccranoBnenune pedHOro pycina W crabwimMsanyst pyciioBoro OaiaHca ITyTeM
KOHCTPYUPOBAHMsI MEaHIPOB.

IIpu BoccTaHOBIEHME PEYHOM 3KOCHUCTEMBI HEOOXOAMMO, B MEPBYIO o4epenb, pa3paboTarh
MH)XEeHEpHbIe (THAPOTEXHUYECKHE) MEPOIIPUATHUS 110 BOCCTAHOBJICHUIO pyciia U
cTabmIn3anuu pycioBoro 6ananca peku. [Ipu 3Tom kenarenbHO, YTOOBI apaMeTphl pycia mocie
BOCCTAQHOBJICHUS COOTBETCTBOBAJIM €CTECTBEHHBIM YKJIOHAM, KakK €clid Obl BMEIIATeIbCTBO
yenoBeka BooOuie He Ob110. [1o700HEbIM MoAX01 00ecedrBaeT KOHTPOJIb 32 00pa30BaHUEM PEUHBIX
OTJIOKEHUH U MO3BOJISET NOIYYUTh PYCIIO, CXOAHOE C CYIIECTBYIOIUM.

HecmoTps Ha cI0)HOCTH U pa3HOOOpa3ue PeUHbIX CUCTEM OOJIUK JIF000H pEeKH OIpeesieTcs
OJIHUMHU U TEMH K€ OCHOBHBIM (haKTOpaMH, KOTOpble HEOOXOAUMO 3HATh U yYUTHIBaTh. Pa3BuTHe
70001 peYHOI cCHCTEMBI ONpeNIeNsIeTCs] COBOKYIHBIMU JEHCTBUSMHU €CTECTBEHHBIX M€0JI0IMYECKHX,
THJIPOJIOTUYECKUX, THJIPABIMUECKUX U Mop¢osoruueckux (akropos. [Ipu momomu 3TuM yeTbipex
(akTOPOB MOXHO KOJMYECTBEHHO M KAu€CTBEHHO OIPENENIUTh PYCIOBOW OajaHc 000N pedHoi
9KOCHCTEMBI.

I'eosiornyeckme GakTOpbI BIUSAIOT HA XapaKTep U KOJIMYECTBO PEYHBIX OTJIOKEHUMN, a TAKXKE
Ha pa3BuTHE M (OpPMYy H3IIyUHMH, KOTOpas 3aBUCUT OT penbeda U cBoiicTBa rpyHTa. Penbed
ornpezaenseT OOMMI YKIOH MECTHOCTH, OH MOXET OBbITh OrpaHHBAIOIIUM (HAKTOPOM MpH
¢dbopMupoBanue wu3TyduH. KpyTHM3Ha M KOJMYECTBO M3JIYYUH 3aBUCAT OT CBOMCTB TIpyHTa,
MHTEHCUBHOCTH 00pa30BaHUs OTIOKEHUH, OT BUJa IPYHTA U OOIIET0 YKJIOHA PEYHOTO pycla.

I'uaposiornyeckue GakTopbl ONPEACTIIIOT U3MEHUUBOCTh CTOKA U TEUEHUH, OHU BIMAIOT Ha
xapakTtep MeaHapupoBanus. KoneGaHust cToka peku NMPUBOIAT K MOP(OIOIHYECKHM H3MEHEHHSIM
pycna. Becbma 3HAauMTENbHOE BIMSHUE HAa CTOK M MH(DUIBTPAIMIO OKA3bIBa€T T'YyCTOTa U THI
PacTUTENLHOCTU. XapaKTePUCTUKU CTOKA U, COOTBETCTBEHHO, MOP(OIOTUs pyciaa CUIBHO 3aBUCAT
OT 3eMJICTIOJIb30BaHUs IPOBOJUMBIE B PEUHOM OacceiiHe.
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MEPONPUATHA 1O BOCCTAHOBJIIEHHIO MAJIBIX PEYHBIX
9KOCHUCTEM A3EPBAUI)KAHA

K ruapaBinyeckum ¢akTopam OTHOCSTCS TTyOMHA, YKIIOH U CKOPOCTh Te4eHus peku. OHu
HEMOCPEJACTBEHHO OIPECNAIOT CTElEeHb pa3MbIBaHHUs OeperoB, MepeMelleHHe HAHOCOB U.T...
I'unpaBnmuueckre ¢GakTOpbl BBI3BIBAIOT HM3MEHEHUE (OPMBI TIOMEPEYHOTO CEUYCHHS, pycia,
oOpa3zoBaHMe MIIECOB U MEPEKATOB, a TakxKe (GopMbl N3NydrH. OdepTaHue PeKH U TeOMETPHUs pyciia
HETPEPHIBHO MEHSETCS B CBA3U C M3MEHEHUSMU BOJHOTO CTOKA M CTOKA HAaHOCOB. VI3MeHsIs yKIIOH
pyciia, MOKHO BBIBECTH PEKY M3 YCTOMYMBOTO COCTOSIHUS (MEAHAPUPYIOIIHMI MOTOK) C JIOBOJIBHO
MEJIEHHBIM TE€YEHHUEM U IPEBPATUTh €ro B Pa3BETBJICHHBIN MMOTOK, XapaKTEPU3YIOIIUICS BHICOKOM
JTUHAMHYHOCTBIO.

K mopdonornyeckum ¢akropam oTHOCATCS (GopMa MOMEPEUHOIO CEUYEHUs pycia, THI
pycina (mpsMoi, MeaHIpUPYIOIINH, pa3BETBICHHBIN) U YepeIOBaHUE IIJIECOB U MEPEKATOB, a TaKkKe
dopmbl u3nydnH. dopmMa U TUN AJUTIOBUAIBHOTO PYCJIa CBA3aHBI C PACXOJOM U KOJIWYECTBOM
HAaHOCOB, KOTOPLIC BLI3BIBAIOT 3HAYUTCIIbHBIC U3MCHCHU A MOp(i)OJIOFI/I'-ICCKI/IX (1)aKTOpOB.

Takum 00pa3oM, YCTaHOBHB OCHOBHBIE (DaKTOPBI PEYHOH CHUCTEMBI MOXXHO IPOU3BECTH
KOHCTPYMPOBAaHHE MEAHJIPOB IS CO3JaHHMA YCTOWYMBOTO pycia. MeToasl u  CHocoOb
KOHCTPYMPOBAHUSI MEAHAPOB JOCTATOYHO IMOAPOOHO MPUBOJAATCS B CHCIUAIBHOW JUTEpaType
[1,2,3].

Heo0xomMo OTMETHTB, YTO MEaHApaM B PEKOHCTPYHPOBAHHOM pYyCIIe CIEIyeT 00eCIeYHTh
TAKHMC BCJIMYMHBI YKJIOHA, pacxoda WM AUaMCTpa OOHHBIX OTHOH(CHHﬁ, KOTOPBIC HC CHUJIBHO
OTJIMYAIHCE OBI OT BCJIMYHH, KOTOPLIC 6I)IJII/I J0 BMEHIIaTeJIbCTBAa YE€JIOBCKA.

Jlisg monydeHus YCTOWYHMBBIX MEaHApP Ha BCEM MPOTSDKEHHWH pPacCMaTpPUBAeMOIO ydacTKa
peKr, He0OXOMMO YTOOBI OCHOBHBIE €€ MapaMeTphl - JJIMHA BOJHBI, CPEIHUN Paauyc KpUBHU3HBI,
YKJIOH, IIUPUHA, U3BUIIMCTOCTD U TIP., MPUMEPHO OBUIM TAKUMHU XK€, KaK J10 HapyIIEHUs pycla.

Kak BHIHO, BOCCTaHOBJIEHME PpEUYHOTO pycla - YPEe3BbIUAWHO CIIOXKHBIM Ipoliecc,
00YCIIOBJICHHBII OONBIINM KOJIUYECTBOM MEPEMEHHBIX MapaMeTPOB U HEOOXOIUMOCTHIO M3YUECHUS
BceX (aKTOpOB, BO3HUKAIONIMX B PEYHOM CHCTEME JI0 U TOcie BOCCTaHOBIeHUsA. Ecmu
BOCCTAHOBJIEHHOE PYCJIO MMEET HEYCTOMUYMBBIC 30HBI, UX CIEAYET MPOAHATM3UPOBATh U BHECTH
COOTBETCTBYIOIINE KOPPEKTHUBEL.

II. Bo3oOHOBICHHME OeperoBOil  pPacTHTENBHOCTH KaK MPOILECC CIIOCOOCTBYIOIIUI
BOCCTAHOBJIEHUIO MAJIBIX PEK.

[IpubpexkHas pacTUTENBHOCTh UTPAeT YPE3BBIYANHO BAXKHYIO pPOIb ISl COXPaHCHUS
YHCIIEHHOCTH U BUAOBOTO Pa3HOOOpa3Us KUBOTHOTO MUPA.

O6unue U BUA NPUOPEKHOTO PACTUTENHHOIO MOKPOBAa, OOLIMPHOCTH BOAOCOOpa M YKJIOH
MECTHOCTH OKa3bIBAIOT CaMO€ HEMOCPEJACTBEHHOE BIUSHHUE HA KOJIMYECTBO BOJIBI, TIOMAAIOIICH B
rUaporpaguuecKkyl0 ceTb B BHJE IOBEPXHOCTHOTO CTOKa WiIM HHQWIbTpauuu. [loBepXHOCTH
XOpOoIIeTo BOJocOOpa MODKHA MMETh BBICOKMA KOI(P(MUIIMEHT IIEePOXOBATOCTH, a ISl 3TOTO
HE0OXO0JIUM TyCTOM pacTHTENbHBINA MOKPOB (TpaBbl, KyCTHI U E€pPeBhs). beperosas pacTUTENLHOCTD
YMEHBIIAET CUITYy YAApOB JOXKAEBBIX Kalelb, CIEPKUBAET MOTOK MOBEPXHOCTHBIX BOJ, BCIEACTBUE
4ero 0O0JIbIIT0E KOJMYECTBO BOJBI TPOCAYMBAETCS B ITyOh MOYBHI.

IIpu BO300HOBIEHHU OEPEroBOM pPACTUTENHHOCTH, WPEANOUYTEHHE HYXHO OT/IaBaTh
abopUreHHBIM BHUJIaM, KOTOPbIE aKTUBHO PACTYT M YJIYy4IIalOT MEeCTa OOUTaHUs KUBBIX OPraHU3MOB.
Ha npenBapurtenbHOM 3Tarne A0MKHA OBITH MPOBEACHA KiIacCU(pUKALN PACTUTEIBHOCTH B JTOJUHE
¥ OTIPEIENEHBI TUIOIIAIN apeaioB BCEX €€ THIIOB U TATOTEIOIIUX K HUM KMBOTHBIX U Ity [2].
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Ilepen mocankoil pacTUTEILHOCTH HEOOXOAUMO MPOM3BECTH TIYyOOKYI0 OO0pabOTKY MOYBHI,
YTO TIO3BOJIMT KOPHEBOI cHCTEMe ObICTPO JOCTHYb YPOBHSI TPYHTOBBIX BOJI. YUYUTHIBAs, YTO Majble
PEKHU MPOTEKAIOT B TOPHOM MECTHOCTH, KOTOpPhIE MMEIOT CIIOKHBIA penbed ¥ OOJbIINe YKIOHHI,
HanboJiee palMoOHAIBFHBIM CIIOCOOOM TIOJIMBA SIBJISIETCS KalellbHOE OpOLIeHHE. BoJblnyio poib B
Pa3MHOXKEHUH ¥ TPOAYKTHUBHOCTH PACTCHH B MPUOPEKHOW 30HE MAaBIX PEK Hrpact
TYEJI0BOJICTBO.

Il. Co3nanne OMOTEXHUYECKUX YCTPOHCTB B peKe JUIS YIYUIICHHs] MECT OOMTAHUS BOIHBIX
OpPraHU3MOB IIPU MOMOIIY THIPOTEXHUUECKUX COOPYKEHUH.

[Ipy BOCCTaHOBJIEHHHM PEYHOM HKOCHCTEMBI BaXKHBIM MEPONPUITUEM SBISIETCS CO3/1aHUE
oOuTaHusi ansi pbl0 U OECIO3BOHOYHBIX OpPraHU3MOB B peKe. YXYAIIEHHE 3KOJIOTUYECKOTO
cocrosiHus Ha Manbix pekax (['ycapuait, [llaGpanuaii, Katebupuyaii u mp.), paccMaTpuBaeMoro
HaMU PETHOHA, MPUBETIO K MCYC3HOBCHHIO HEKOTOPBIX BHJIOB PHIO. B 4acTHOCTH, HAXOAMUTCS IO
yTpo30ii HCUE3HOBEHUS pyubeBas (opens (Salmo trutta fario), koropas BHecena B KpacHyto Kuury
Azepbaiimkana. OCHOBHOW TPUYMHON COKpAIICHUs TMONYISIIUKA (Opesn SIBISETCS pa3pylleHue
MECT OOMTaHHs €€ B PeKax.

OCHOBHBIMU KOMITOHEHTBI MECT OOUTaHHUS PYy4beBOW Qopenu SBISIFOTCS: a)Xopollee
KauecTBO BOABI, O)MecTa Haryina, B)y4acTKH HEpecTa U Pa3BUTHUS UKPBI U T)yKPBITHS AJS OTIbIXA.
CreneHp MPHUCYTCTBUS KAXKIOTO M3 STUX 4-X KOMIIOHEHTOB B KOHKPETHOM pEKe 3aBUCUT OT €&
(pU3MIECKNX, XAMUYECKHUX M THAPABIMYECKUX XapaKTEPUCTUK [2].

JInst BOCIpOM3BO/ICTBA U PA3BUTHUS PYyYbeBOI (JOpENH B €CTECTBEHHOW Cpejie KauyecTBO PEUHOM
BOIBI M TEYEHUH IODKHBI HAXOMUTHCA B CIEAYIOIIMX Mpeaeiax: Temmeparypa Boasl 16-+18°C;
PH=6,0--7,5 nacemeHHocTs kuciaopogoM P=80--88% u ckopocts Teuenus 0,4+ 1,10 m/c.

BTopbiM KOMIOHEHTOM MecT oOuTaHusl pIO sABJsieTcs MecTa Haryna. OCHOBHBIMU MapaMer-
pamMH MecTa Haryna sBISIOTCS: CKOPOCTh T€UEHHUS, COCTaB JOHHBIX OTIIOKEHUH U TTyOMHA BOJBI.

CKOpOCTh TEUEHHS SIBIISIETCS BAXKHBIM (DaKTOPOM, OTPEICISIIONINN XapaKTep pacipeieeHus
BOJHBIX O€CO3BOHOUYHBIX (OeHTOCc). HambompIinas 4ucieHHOCTh OECIIO3BOHOYHBIX HaOII0/1aeTCs
npu ckopoctsx B npeaenax 0,5-+1,10 m/c. Mecta Haryna pacnojiaratoTcsi Ha nepekarax. JJoHHbIe
OTII0KeHUs (cyOcTpar) sSBISIOTCS MECTOM OOUTaHUsI OECTIO3BOHOYHBIX.

HaubGonee npoaykTuBHBIM cyOCTpaTOM C TOYKHM 3PEHHUS Pa3MHOXKEHHS W Pa3BUTUA
HAaCEKOMBIX SIBJISICTCS TAJIbKA U KPYIIHBIN IPaBU.

I'myOuHa Boxabl ompenensieT MNPOHMKHOBEHHE CBETa, HEOOXOAMMOro sl Ipolecca
¢dotocunTe3a. B pekax u pyubsx, rae oburtaroT ¢openu, Hanbojee NMPOAYKTHBHBI YYacTKU C
riny6unamu ot 0,15 m 10 0,60 m [1,2,3].

Takum 06pazom, CKOPOCTh TEUEHUsI, BETUYNHA IOHHBIX OTIOKEHUH U TIIyOMHA BOJBI UTPAIOT
peIaronIyro pojb I HaryJia PeIObI.

TpeTbM KOMIIOHEHTOM MeCTa OOWTaHWs PHIOBI SBIISIOTCS YYaCTKU JJIsi HEPECTa M Pa3BUTHUS
uKkphbl. ['uapaBardeckne u GU3NYECKUE XapAKTEPUCTUKH PEUYHBIX YUACTKOB, BEIOUPAEMBIX PBIOOH IS
WKPOMETaHUS, TPEACTABICHBl TaKUMH TOKAa3aTeIMA HEPECTWIUI, KaK CKOPOCTh TEUYCHHUS
0,15--0,90 m/c, Tmy6una Boas! »0,15M 1 qraMeTp JOHHBIX OTIIOKeHUH (cyocTpar) ot 0,6 10 7,5 cm.

Jlnst  ycmenmrHoro  pa3BHTHS HMKPBI  HEOOXOIMMa Cpella, XapaKTepHU3YIOIMIascs pPsaoM
OTpEACNEHHBIX XUMHYECKHUX, THAPABIMYECKUX U (U3NYECKUX TMokazaTened. BaknHeHmmm
MOKa3aTesieM JAJisl Pa3BUTUU UKPHI SBJSETCS COAEp)KaHUE B BOJE PACTBOPEHHOIO KHUCIOpPOAa OT 5

mr/i o 7 mr/in. OntumansHas Temneparypa Boasl coctasiser ot 10°C mo 12°C.
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MEPONPUATHA 1O BOCCTAHOBJIIEHHIO MAJIBIX PEYHBIX
9KOCHUCTEM A3EPBAUI)KAHA

st hopMHUpOBaHMS COBEPIICHHON Cpebl MecTa OOUTaHHS HEOOXOJAMMO COOTBETCTBYIOIIEE

COYeTaHHE B PEKE TAKUX MapaMeTPOB, KaK TITyOMHA, CKOPOCTh TEUYCHUS M BHJIBI CyOCTpaTa (JJOHHBIC
OTJIOXKEHUS), KOTOpbIE OOECIEYMBAIOT JOCTATOYHYIO KOPMOBYIO 0a3y, YCIOBHUS JUIsl HepecTa H
pa3BUTUS WKPBI, HATMYHE YKPBITHH U yOexwuil. [lodToMy, UIsi YCKOPEHHOTO BOCIPOHM3BOJICTBA
MOMYJISIIIAA  PBIO, HEOOXOAMMO B pPEKe CO3/aTh MecTa OOWTaHUS MPU TIOMOIIM PA3TAYHBIX
THIPOTEXHUYECKHUX COOPYKCHUH.

Haunbonee yacto Ha pekax MCHOJIB3YIOTCS CIEIYIOIIUE THIPOTEXHUUECKUE COOPYKEHUS: a)
OTpPOXKATENM TIOTOKA, 0) HU3KOHAIOPHBIC COOPYKEHHs W B) MNPHUOPEXKHBIC YKPBITHA. OTH
COOpYKEHHsI 00ECTICUYMBAIOT PA3JIMYHOE COYETAHHE OCHOBHBIX KOMIIOHEHTOB (TUIyOWHBI, CKOPOCTH
u cyOcTpaTta) mpu CO3AaHUU MeCT oOuTaHus phIObl. OHU COOPYKAIOTCS M3 PA3IUYHBIX MECTHBIX
MaTepHalioB - OpeBeH, OYJIBDKHUKA, TaOMOHOB, NMPOBOJOYHOM ceTku W mp. Hambonee BakHOM
MOMEHTOM B TIpOIleCCa YCTPOWCTBA 3THUX COOPYKEHUH SIBIISCTCS MPaBHIbHBI BBIOOP MeECTa HX
YCTPOMCTBA B PEKE.

IV. Co3nanme oxpaHHBIX 30H Ha pEKe, IMPOBEICHHUE AKOJOTMYECKOT0O MOHHMTOPHHIA H
[aCIOPTU3aLUs MAJbIX PEK.

JUis  coXpaHEHHUs pEYHBIX SKOCHCTEM HEoO0XOAMMO pa3paboTaTb HPUPOIOOXPAHHBIE
MEpONpUATHS O BCEMY BOJOCOOPHOMY OacceiiHy, oOecrneyuTbh HEOOXOIUMbIE HKOJIOTHYECKHE
IIOIYCKHU B PEKE U POU3BECTH €€ MACIIOPTU3ALUIO.

OpHMM U3 CYIIECTBEHHBIX MEPONPUATUH ABIIACTCABBIIEICHUE BIOIb PEK BOJOOXPAHHBIX 30H
U NpUOpeXHBIX Nosioc. BogooxpaHHas 30Ha BKIIIOYAET TEPPUTOPUIO, IPUIIETAIOUIYIO K AKBATOPUSIM
peK, Ha KOTOpPOW YCTaHaBJIMBAETCA CHELMAJIbHBIM PEXUM JUIsl MPENOTBPALICHUS 3arpsi3HEHus,
3aCOPEHHUs, UCTOILEHUS BOJ M 3aWJICHUsS] BOJHBIX OOBEKTOB. B BO/IOOXpAaHHBIX 30HAX 3aIlpeIleHoO:
OTIbUICHHWE PACTEHMH sT0XMMUKATaMH, pa3MEelleHNe CKJIa10B, IPOU3BOJCTBO YAOOPEHUH, co3laHue
’KMBOTHOBO/JYECKHX (hepM, CBaJIKa Mycopa, HaBO3a U OTXOJIOB NMPOU3BOJCTBA, MOWKa, 3allpaBKa U
PEMOHT MalIMH M TOp. ['paHUIBI BOJOOXPAHHBIX 30H JOJDKHBI OBITh 3aMKHYTBIMH IO BCEMY
OacceifHy peKkH C BKJIIOYEHHEM B KOHTYP IPUTOKOB, PY4beB, OaJOK M OBPAroB, BMAJarOIIUX
HEINOCPEACTBEHHO B PeUHy0 NoauHy. [lInpruHy BOJOOXpaHHBIX 30H ONPEAEIAIOT B 3aBUCUMOCTH OT
JUIMHBI PEKH U KOHKPETHBIX MECTHBIX ycIoBHM. /[t pyubeB u ManbIX pek JunHoi A0 10 kM, 1irHa
BOJIOOXPAHHOM 30HBI JOJKHA OBITh HE MeHee 15 M, a it pek nuHoi 10 50 kM — He menee 100 m.

BHyTpy BOIOOXpaHHBIX 30H pacHojiaraloT MpHOpEKHbIE MOJIOCH, B KOTOPHIX COOMIOAAeTCs
Oonee cTporuit pexxuM. B mpuOpexxHbIX mosiocax, JOMOTHUTEIHHO K U3JI0’)KEHHOMY BBIIIIE TIEPEUHIO,
HE JOIyCKAaIOTCS: paclailka 3eMelb, BBIaC CKOTa, pa3MEIIeHHWe 30H OTIbIXa U TypH3Ma.
ITpubpexHbIe TOJ0CH U Oepera peK JOKHBI ObITh 3aHATHI KyCTAPHUKOM, JIEPEBbSIMU U JTYTOBBIMU
TpaBamu. LlupuHy nmpuOpex HBIX MOJOC YCTAHABIMBAIOT B 3aBUCHMOCTH OT MECTHBIX YCJIOBHUH, HO
He meHee 10,0 M - s pex anuHou 10 10 kM u 25 M - g pek anuHo ot 10 1o 50 kM.

OueHb yacTO M3 MaJbIX PEK MPOU3BOAAT HEOOOCHOBAHHO OOJIBLION BOJOOTOOP Ha HYXKIIBI
OpOILEHUsI U BOJONOTPEOJIEHHE CEIbCKUX XO34HWCTB, KOTOPOE MPHUBOJIUT K HCTOLIECHUIO PEKU U
Jerpananuu OnoreHo3a (cooluiecTBa pacTeHUi U JKUBOTHBIX). [loaTOMy, /Ul cCOXpaHEHHs] PEeYHBIX
HKOCUCTEM B peKe HEOOXOIMMO COXPaHUTh JKOJOTMYECKHE MOIMYCKU. DKOJIOTMYECKUE TOMYCKH
BKJIIOUAIOT CAaHUTAPHBIE PACXO/bl PEKU U PACXOJbl JJIi COXPAHEHHUSI BOJHBIX OPTaHU3MOB, a TaK¥kKe
BOCCTAaHOBUTEINIbHBIE TIOITYCKH /ISl OUMCTKHU PyCJia OT JOHHBIX OTJIOKEHUH.
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BriBoabl

JUis  palioHaIbHOTO WCIOJB30BaHUS BOAHBIX M 3EMEIBHBIX PECYpCOB HEOOXOoauma
MacropTU3alKs MAJbIX PEUHBIX 3KOCHCTEM. OCHOBHBIMH 3JIEMEHTAMHU MPHU MACHOPTU3ALMN MaJION
pPEKU SIBISIOTCS, KaK ©CTECTBEHHBIE OOBEKTHI (PYClIO peKH, BOJA, MOYBA, TPYHTHI, MOWMEHHBIE
3eMJIM, OCHOBHBIC BHUIBI (JIOpPel W GayHBl W TMp.), TaK U TEXHUYECKUE OOBEKTHI (TPYIIbI,
BOJ103a00pbI, JaMOBbI, MOCTBI, IEpPEXOJIbl W Jpyrue coopyxkeHus). Ilacmopt mamoit pedHoi
AKOCHCTEMBI pa3padaThIBacTCs B IIEJIOM II0 BCEMY BOJIOCOOpHOMY OacceiiHy M JIODKEH COo31aTh
€IMHbIN 3aBEPUICHHBIA KOMIUIEKC PEYHON BOJIOXO3SMCTBEHHON CUCTEMBI.
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BBenenune

Peka Kypa siBisieTcst TmaBHON BOIHOM apTepueit AzepOaifkana. Y CTOHYNBOE pa3BUTHE PECITyOIHKH BO
MHOI'OM 3aBUCHT OT IIPOLIECCOB, MPOUCXOMAIMX B pycie peku Kypa. PycioBeie mporeccel Ha HIDKHEM
TEUEHUH PEKHU CO3Mal0T PHUCK 3aToruieHus [1-3]. B ocHOBe HeraTMBHBIX PYCIOBBIX mpolieccoB B Hinkuei
Kype nmexut uzonsius pycen pek OT HOWMBI ISl paCIIMPEeHUs TaXOTHBIX 3eMellb B cOBeTCKoe Bpems [4]. B
CBSI3U C 3TUM pa3paboTKa HMHHOBAIIMOHHBIX IOJXOAOB K CHIKEHHIO pUCKa 3aToruieHus B peke Kypa
SIBIISIETCS AKTYaJIbHOM.

Wzyuenne mocnencteuii HaBonueHus B Hmwxueit Kype B 2010 rogy nmokasaino, 4To OmMO0OYHO CUUTATh
HABOJHEHUS JIMIIb Pa3pyHIMTEILHBIM HPUPOIHBIM SBICHHEM. B 3Toi cTaThe BIEpBbIe OBUTM H3Y4EHBI
MPOSIBICHUS O3UTHBHOTO BIMSHUS HABOJHEHUIN Ha OKpy:xatouyro cpeny B Huxuelt Kype.

Kypa-Apakcckas HHU3MEHHOCTh ABIS€TCS apuIHOM TeppuTopuel AsepOaifkana. Pa3sutue
OpOIIAEMOr0 3eMJIeJIENNA TPUBEI0 K H3MEHEHHIO PEKHUMa O3€PHBIX M PEUHBIX CHCTEM B PETHOHE H
YXYIIIEHUIO 3KOJIOTHYECKOT0 COCTOSHHS 03€p.

B pesynprare Takux mep, Kak CTPOUTENHCTBO BOJOXPAHMJIMI U CPEJCTB PETYIHPOBAHHS CTOKAa Ha
Kypa-Apakce u ux npuTokax, pa3BUTHE KOJJIEKTOPHO-APEHAXHON U KaHAJIBHOU CceTU U T.A., okosno 100 o3zep
OBUIM HM30JIMPOBaHBI OT PEYHOH BOJBI, HE MMEIOMIMX BOJOCOOpHOro OacceiiHa B Oacceiine Kypbl. 3to
MPUBENO K YMEHBIICHHIO TUIOIIAJAW W TIYOWHBI 03€p, TEMIEpaTypHbIM HapyLICHUSIM, YBEIHYCHHIO
MUHEpalu3aliyd U 3arps3HEHUI0 Bojbl. HapyiieHus B pacnpeneneHuM BOAHBIX M XUMHYECKHX ITOTOKOB,
00pa3oBaBIIMXCS B TEUCHHWE COTEH JIET BO BPEMEHH W MPOCTPAHCTBE, NpUBEIN K TpaHchopMmamu
TUIPOONOXMMHUYECKOT0 KOMILJIEKCA B 03€pax.

OzepHo-peunslie cucteMsl B Kypa-Apakcckoll HU3MeHHOCTH rtociie HaBogHeHus 2010 roga, B HU30BbSIX
Kypsr BHOBb Hauanmu Bo3poxnparscs. CTajo SICHO, YTO HENb3s PacCMaTpHUBAaTh HABOAHEHHUS TOJIBKO Kak
pa3pylIMTENbHOE MPHPOJHOE siBIeHME. Mrak, BO BpeMs JTHUX HABOJHEHUM Hayajucs Mpolecc
HKOJIOTHYECKOTO BOCCTAHOBJIGHUSI HEKOTOPBIX O3EPHBIX CHUCTeM B OacceiiHe peku Kypa, 3aHOBO Havanu
Pa3BUBATHCS MPOU3BOACTBEHHBIE OTPACIIH, TAKHE KaK PhIOOIOBHBIC, MEXOBBIE U T. .

Hapy1ienne ecTecTBEHHOTO pexkuMa B 03€pax CO3JaJI0 IKOJOTHYECKHE, SKOHOMUYECKHE U COLIMATIbHBIC
MpoOJIeMbl, a HEPEIIMMOCTh ITHX TMPOOJIeM O0OCTPUIIM B PETHOHE HANPSDKEHHOCTh B OTHOIICHUSX MEXIY
YeJIOBEKOM U MIPUPOJIOH.

O0beKTHI HCCIEeI0BAHNUS
Camoe OGompiioe o3epo B AzepbaiipkaHe Mo muomaan U oobeMy Boabl Caphicy pacmloioXeHO Ha
npaBoM Oepery peku Kypbl, Henaneko ot ciausnus ¢ pekoit Apakc. [lnomans o3epa BapbUpyeTcs B IIUPOKUX
npegenax ot 60 1o 100 kM? B 3aBHCHMOCTH OT KOJHYECTBA CE30HHBIX OCAKOB H CCTECTBEHHOTO PEXHMA.
Oszepo Capseicy pacrnonokeHo Ha BeicoTe (-12M) mopn ypoBHem Mops. Crhagkas W MeHee cojieHas BOAA,
o0yazaeT CBOMCTBOM MEPUOJMUYECKOTO TTOTOKA.
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Ozepo I'amxukaOyn pacmoiokeHo Ha jieBoM Oepery peku Kypsr (mocne cnusaus pekn Apakc). Boma
MeHee COJIeHasi U He NMeeT TeKy4unx cBOMCTB. o ocymenus LnisHCcKol pedHo-03epHO# cucTeMbl OObLIast
4acTh MaBOAKOBBIX BoA pek lllmpBana cimBanmuck B o3epo ['amkukalyi, miomank KOTOPOro cocrasisuia 17
kv, Tlocse Toro, Korja Gblia BBICYIICHA FOKHAs 4acTh o3epa ['akmkabysl IUIomaas 03epa MOYTH BIBOE
COKpaTHJIACh JI0 €r0 HBIHEIIHETO COCTOSHHUSI.

Tepputopusi, TIe pacmoloKEHBI 03epa, OTHOCHUTCS K YMEPEHHO-TEIUIONW 30HEe, MOJYITyCTHIHHOMY W
CYXOCTEITHOMY THITy KJIMMaTa, XapaKTepH3YIOMIeMycsl CyXUM JIeToM. ['010Boe KOIMYECTBO OCAAKOB B 3TOM
paiione kosebsiercs B npeaenax 200-360 MM, a KOJIMYECTBO UCIapeHHuit koaebaercs B mpeneiaax 900-1200
MM. [3-3a MEIKOBOJHOCTH 3THX O03€p TEIUIOEMKOCTh COOMpaeMoil TaMm BOABI HH3Kas, T.€. OHa OBICTPO
HarpeBaeTcst U OBICTpO ocThiBaeT. Clie1oBaTeIbHO, MPOIecC TemIo00MeHa 0oee aKTHBEH B YacTAX BOJBI,
OJIM3KUX K TIOBEPXHOCTH, B KOHTAKTe ¢ aTMOC(hepoid. 3MMON MTOBEPXHOCTH 03€p HE 3aMep3afoT.

Bonbmias yacte mpuxomoB B BOJHOM OallaHce - NMOBEPXHOCTHBIM cTOK. [lockombKy Oonblias yacThk
cHaOXeHHs 03ep - 9To BoAbl peku Kypa, TeM campiM, U3MEHEHHE YPOBHSA PEKH OTPa)KaeTcs U Ha ypOBHE
o3ep. Bo Bpemsi CUIbHBIX HABOJAHEHHM BOJIBI PEKU Apakc TaKKe BIUAIOT Ha ypoBeHb 03epa Capricy. Camblid
BBICOKHMI1 ypOBEHB B 03epax HaOIroaeTcsi BECHOW BO BpeMs MaBOAKOB Ha peke Kypa, a camblii HU3KHH - B
KOHIIE 3UMBI U B Hayasle BeCHbI. Korya B peke HeT maBojKa, YPOBEHb BOJIBI PE3KO MaaeT.

Curyauus 1o HaBoaHeHnus 2010 roxa

[IpecHble u ManocoseHsie o3epa A0 HaBogHeHUH 2010 roga BHICOXJIHU, MOCKOJIBKY OBUIA H30JIMPOBAHBI
OT peK, KOTOpbI€ ObIJIM OCHOBHBIM MUCTOYHUKOM IUTAHMS.

C uenplo pacHuIMpeHus OCEBHBIX TUTOMIaIeH, ocymenne o3ep ['amkukaOyn 1 MexMaH u onpeieneHHON
gactu o3epa Cappicy, a Takke paboThl o noObde HeTH B o3epax ['amkmkalOynm m MexmaH TpUBETH K
COKpPAILCHUIO HEKOTOPBIX OMOTOMOB. M3-3a aHTpONOTreHHbIX (PaKTOPOB €CTECTBEHHBIN BOIHBIA PEXUM 03€p
OBLI HapyIIIeH, UX OKPECTHOCTH CTaJIM 3aCOJICHHBIMH, a [IEHTPaJbHbIC BOJIOHOCHBIEC CIIOW CTalH BOHIOUHMU
6onoramu. Ecnu Ob1 He BecenHne maBoaku 2010 ronma, KpymHBIE 03epa B PETHOHE, Takue Kak MeXMaH |
lamxukady, BeposSTHO, ObUTH OBl CPeu BBICOXINNX 03ep. [Ipu eCTeCTBEHHOM pEXHUME IUIOIIAb ATHX 03P
cocrasisa 35,0 17,0 KM’ COOTBETCTBEHHO [5, c.274].

Hapymenne BogHOrO LMKJIa 03€p - 3aCOJICHHE BOJHOW MAaccChl, YMEHBIICHHE TIyOHHBI U MOBBIILICHHE
TEeMIepaTypsl BOJBI MPHBENO K HEMOIHBIM MpOIEeccCaM OKUCICHUS-PAa3NIOKEHUsT M BOCCTaHOBIEHHs. B
pe3yjbTaTe COKpAlleHWE PAacTBOPEHHOIO KHUCIOpoJa B BOJHOM Macce NPUBENIO K 3aMEeHE a’pOOHBIX
MPOLIECCOB aHAIPOOHBIMU TIpOIleccaMu BOJIM3M JHA, a 0Opa30BaHME CEPOBOIOPOAA, KOTOPOE paHee He
HaOJIOIaI0Ch, CO3AaJ0 YCIOBHS JUISI OOOCTPEHHMs, CKATHUS WIM pa3pylIeHHs OSKOJOTHYECKOW Cpelbl
MIPECHOBOIHBIX THIPOOUOHTOB.

MeTo10J10Tu HCCJIeT0BAaHNH

XuMHYECKHE CBOMCTBA 00pa3Iia BOIbI, TOJTYYCHHOTO CXKATHEM JOHHBIX OTJIOKEHHUH B TPEX TUITUIHBIX U
OTHOCHTEIHHO KPYITHBIX 03epax pernona dacceriHa Kypswl, B ToM umcne B o3epax ['amxukadyn, MexmaH u
Capricy, ObUIM CPaBHUTEJILHO M3ydYeHbI HaMU. MopdoMeTpruUecKre 3JIEMEHTBI 3THUX 03ep OT HABOIHEHHI
2010 rosa 10 MPEIBIIYIIETO NEPUO0JIa, @ B KAUYECTBE XUMHUIECKHUX TTApaMeTPOB 00pa3IioB BOJIBI, OTyYaeMble
C)KaTheM JOHHBIX OTJIOXEHHU, COOTBETCTBYIOIIHME pe3ynbTaThl B.A. MamenoBa ObUIM B3SITHI B KaueCTBE
JIOCTOBEPHOM OCHOBBI [5] M HCIOJIb30BAHBI IS CPABHEHHSI.

XuMHUYeCKUEe CBOMCTBA 00Pa3IlOB BOJBI, TOIyYaeMbIe TIPU CXKATHH JOHHBIX (WIJIOBBIX) OTIIOXKEHHUN 03€p
lamxukabyn, Mexman u Capucy 10 BeceHanx naBoakoB 2010 roga, npuBeneHs! B Tadmuie 1.
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IPOABJIEHHUE NO3UTUBHOI'O BJIMAHUA HA OKPYKAIOIYIO CPELY
HABOJHEHHMU HA PEKE KYPA

Ta6auna 1. XuMH4eckne cBoiicTBa 06pa3noB BOJAbI, OJYYeHHBIX H3 JOHHBIX OTJIOKEHHIL, I/aM°
(m0 2010 1.) [5]

Osepo Ca”* Mg** Cl SOf_ HCO; Na" + K" Cyma
HOHOB
lamxuxalyn 0.90 0.46 1.78 2.34 0.04 0.37 5.89
Mexman 0.36 0.28 3.88 2.90 0.01 245 9.88
Capeicy 0.60 0.06 2.66 0.40 0.02 1.63 5.37
Pe3syabTaTsl

UccnenoBanus npoBommmmck B okTsa0pe 2015 roma B o3epax ['amkukabyn, Mexman u Capsicy,
KOTOpBIC SIBIISIIOTCS TUMMMYHBIMU MIPHMEPaMHU CHUCTEMBI peka-o3epo B Oacceitne p. Kypa. CraumonapHoe u
MOPTAaTUBHOE aBTOMATHYECKOEe 000pya0BaHKe Uil 0TOOpa mpod BojbI Hemelkol kommanueit Umwelt- und
Ingenieurtechnik GmbH (UIT GmbH, Tepmanusi) wuCmonn30Banioch ISl ONPEACICHHS XHMHUYCCKUX
napameTpoB 00pa3loB BOABI, MOMYyYaeMbIX MPH CXKATUHU JIOHHBIX OTJIOKEHHH o3ep. [anHoe oOopynoBaHue
MTO3BOJIMJIO OTIPENIEIUTH MapaMeTphl 00pasna ¢ ToyHoCThio +0.001 /oM.

[Iponiecc 0Opa3zoBaHusl XUMUYECKUX KOMIIOHEHTOB PACTBOPOB MEKAY NOHHBIMH OTJIOKCHHSMH M UX
nopamu B o3epax ['amkukaOyn, Mexman u CapbiCy TECHO CBSI3aH ¢ YpOBHEM IUTaHUsl U3 BoA peku Kypa u
CTEIICHbIO MHUHEPAIN3alMu.3aTOIUNICHHE 3THUX 03€p B pe3yibTaTe HABOAHEHUS W OOpYyIIEHUs OeperoBbIX
coopyxeHuid B mMae 2010 roma 3HAYUTENBHO YIYYIIMIO UX XMMHUYECKHE IMapaMeTpbl M 3KOJIOTMYECKOe
COCTOSIHHE.

B Tabiune 2 npuBeneHbl XUMHUUYECKHE CBOMCTBAa 0OpasLOB BOABI, MOJyYEHHBIX MPH CKAaTHU JOHHBIX
(unmoBBIX) oTiOXKEHUH B o3epax ['amxukadyn, Mexman u Cappicy M0 cOCTOSIHHIO Ha OKTsA0ph 2015 roga.
[TapameTpsl CYIIECTBEHHO OTIMYAIOTCS OT 3HAYCHHH, MPpUBEACHHBIX B [5]. M3Mepenus: MoppoMeTprIecKux
rmapaMeTpoB B O03€pPHO-PEUHBIX cHCTeMax mocie HaBomHenus 2010 roma mnpuBend K pa3InIHBIM
pe3yibTaTaM.

Takum o0pazoM, BO BpeMst pa3pyiieHus: OeperoBbIX coopykeHudd npu HaBogHeHusx 2010 roma, stn
o3epa ObUIM CBsA3aHBI C pekoil. Hamuume cBA3M B 03€pHO-PEUHOI CHUCTEME CO3Jall0 YCIOBUS IS

SKOXUMHYECKOTr0 BOCCTAHOBIICHHS BOJIBI B 9TUX 03epax. Peskoe yBenndenue nonoB HCO; sBisercs yeTkum

MoKa3arelieM CTaOMIIBHOCTH CBSI3H C peKOﬁ.

Taoauma 2. XuMudeckue CBOICTBA 00pa3ia BoAbI, MOJTYYEeHHO! U3 JOHHBIX OTJI0KEHU (r/)1M3) B
nepuoj nocjie HapogHenus 2010 roxa HekoTOPHIX 03ep B 6acceiine p. Kypa

O3epo ca”™ Mg* | Cl SO HCO; Na*+K" | Cymma
HOHOB
Tamxukady 0.98 0.51 1.62 1.98 0.049 0.28 5.42
Mexman 0.40 0.34 3.03 2.03 0.014 1.96 17.77
Capricy 0.65 0.07 1.99 0.32 0.032 1.30 4.36

CpaBHuBas TpeAblIyLINe MapaMeTpsl aHajgu3a C TEKYyIIMMH pe3yjlbTaTaMH, B pe3yJibTaTe
€CTECTBEHHOI'O peXrMa HaOJIo/aeTcs YBENIWYCHHUE KOJIMYECTBA HMOHOB TuIpokapOoHatoB Ha 30-60%mu
YMEHBIIIEHUE KOJIMYEeCTBAa HOHOB XJiopa U cynbdara Ha 8-12%. DT0 cpaBHEHHE MOKa3bIBACT 3HAUUTEIHLHOE
BOCCTaHOBJIEHHE KayecTBa BOABI B 03epax.

W3-3a ce30HHOTO McTIapeHus BOABI HAOMIOJAal0TCs pe3Kue M3MEHEHUsB turonaau o3ep.HecMotps Ha To,
gyro mocne HaBomHeHHs 2010 roga, MpOLUIO HECKOJBKO JIET,IJIOMIaM BCEX TpeX 03ep B XOJIE HaIIMX
WCCIIEIOBAaHNH 3HAYUTENBHO YBEITHUUIINCE.
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B xome Hammx wucCCleNOBaHUWM, TOJMYYCHHBIC PE3yJbTaThl C IUIONIAJAM BOJHOW ITOBEPXHOCTH 03ep
Capsicy, I'amkukabyn u Mexman omnpeneneHnsie mo nporpamme GoogleEarth ceemenst B Tabmuiy 3, B

Aimes B.A., Pamazanisr 3.3.

CPaBHEHHU C pe3yJbTaTaMu padboThl [5].

Tab6auua 3. OcHoBHbIe MOpgoMeTpHYECKHE IIeMEHThI HEKOTOPbIX 03ep Oacceiina pexu Kypa

BricoTa Haj IInomwaab BoAHON MOBEPXHOCTH, KM°
O3epo YPOBHEM Ho B ecrecTBeHHOM pe:KUMe Pazuuna 8%
MopH, M HABOJIHEHHUS 1ocJjie HABOAHEHHsI (HaLIH
2010 roaa [5] pe3yJbTaThl)
Iamxukabyn -20 4.8 7.28 51.6
Mexman -8 5.0 7.73 54.6
Capsicy -14 53.0 99.38 87.5

[Inomane moBepxHOCTH 03ep yBenmumBaeTcss Ha 51-87%.0T0 CBUAECTENHCTBYET O MOJOKHUTEIHHOM
BO3/IeiicTBUM HaBOHEHU Ha peke Kypa Ha o3epHyI0 sKocHCcTEMY.

Takum 00pa3om, MOJOKUTENBbHBIE TEHACHIMN B IIEpHOA 3aToruieHus peku Kypa OynyT u B nanpHenem
CIOCOOCTBOBATh BOCCTAHOBJICHHIO O3€pHBIX 3KocucTeM B Kypa-Apa3ckoll HU3MEHHOCTH M MOJAEP>KaHMIO

OINITUMAJIBHOI'O TUAPOJOTHYECKOIO  PCKUMA. Haquoe MOATBECPIKACHUE OTUX q)aKTOB IIO3BOJIUT
MUHUMU3HUPOBATH SKOJOTHIECKUE PUCKH B PETUOHE.
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CHUCTEMBI BOJTOCHABKEHUS, KAHAJIU3AIIMM U OTOILJIEHUS,
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U HA TEPPUTOPUM TPY3UU
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BBenenue
KauecTBO >KM3HM 4elIOBEeKa, €ro KOM(OPTHOE IIPOKMBAaHUE, 3JI0POBbE W PabOTOCIIOCOOHOCTH
00yCIIOBJICHBI PsAAOM (DaKTOPOB, BOKHEHIIMMU W3 KOTOPBIX SIBJISIFOTCS BOJA M TEIUIO, a TAKXKE XOPOIIHE
CaHHUTapHO-TUTHEHUYECKUE ycioBus. OJHUM W3 OCHOBHBIX CPEICTB CO3JaHHS KOM(MOPTHBIX YCIOBHHA B
JKUITBIX 3[IaHUSX SIBIISIETCSI BOJIOCHAOKEHHE, KaHAU3alus U oToruieHre. CoBpeMeHHOE JKUilbe 000py10BaHO
[CHTPATN30BAHHBIMI WM aBTOHOMHBIMH CHCTEMaMH BOJOCHAOXKCHUS, KaHAJIM3alMd W OTOIUICHUS U
MIPEJICTABIAIOT CO00M OIar0oyCTpOCHHYO U KOM(MOPTHYIO Cpery OOUTaHUS.

Kparkmnii 0030p cucreM BOI0CHA0KeHUsI, KAHAIN3ALUH U OTOIJICHUS,
CYHIECTBYIOIIMX B IPEBHOCTH

[lepBOOBITHBIN YelTOBEK Opast BOy M3 Onkaiiield peku, o3epa, a corpeBajics y koctpa. C nepexomom
YeIIoBeKa Ha HOBYIO CTYIEHb Pa3BUTHS MOTPEOHOCTH B BOJIE BO3POCia, OHA CTaja HEOOXOANMA B CEIHCKOM
XO3sicTBE, M TPaHCTIOPTUPOBKM U T.A. llepBble naHHBIE 00 HWCKYCCTBEHHBIX BOJOMOMBEMHBIX
npucriocobnenuit natupyrores I TeicsyeneTrem 1o H.3.

[IporBeTaHre MHOTUX MWBWIIM3AIMIA CBS3aHO C Pa3BUTHEM BOAOCHAOKEHHS ISl 00eCIeYeHrsT BOIOM
TOPOJIOB M  CEIbCKOXO3SHCTBEHHBIX TIOJIEH TEXHOJIOTHAMH paclpenieleHds W OTBOJa  BOJBI.
ApXEO0JIOTHYEeCKHE PACKONKH IOATBEPXKIAIOT BBICOKUH YPOBEHb BOJOIONB30BAHHUS B aCCHPHICKOH,
BaBWJIOHCKOM M €TUIETCKON IIUBUIN3AIINIX.

B antnunom Pume (VIII Bek 10 H.3. - V Bek H.3.) OblIa CO3/1aHA MOIIIHASL CUCTEMAa BOJIOTIOTPEOICHUSI.
[IpoBogunuce HccieIoBaHWA MO TOMCKY MCTOYHHUKOB BOJBI, NPOEKTUPOBAHHIO BOJHBIX CHUCTEM U
coopyxxenuid. Jlnsi oOecrieueHus] BOJOW OOIIECTBEHHBIX W YacTHBIX OaHb (TepM), cajoB, (HOHTAHOB U
AKBApUYMOB CTPOWJIM BOJIONPOBOJBI, OUMCTHBIE M BOJOPACIIPEACIUTENBHBIE COOpYKeHUsA. [leHbrn Ha 3TH
NN BBIACISIINCH U3 Ka3Hbl, KOTOpas MOMOJIHATACH TIOCIE 3aXBaTHUYECKUX BOMH. J{J1s1 MOKPHITHS pacXxoioB
Ha KCIUTyaTaIluio BBOAMWJIACH OIIaTa 3a MOJIb30BaHME OaHSMH U BOJHBIMH KaHAJAMH.

Cpenn MHXECHEPHBIX JOCTIDKCHUI aHTHYHOCTH BBIICIISIFOTCS aKBEAyKH (J1aT. aqua - Boxa u duco-
BeJy), MPEICTABISIONINE COOOH BOJOBOJBI, MO0 KOTOPBHIM BOJA CaMOTEKOM JOCTaBISUIACh K HACEIEHHBIM
MIyHKTaM U CEJIbCKOXO3SMCTBEHHBIM MOJIAM. Ilpu cTpouTenscTBE akBeAyka BOKPYI HMCTOYHMKA BOJBI,
HaXOJISIIErocsl Ha BO3BBIINIEHHOCTH, 00YCTPauBaIH NPY/I, I/ie HAKAILTUBAJIOCH OOJBIIOE KOJUYECTBO BOJIBI.
OtTyzaa Boga mo Tpy0am, 3aKpBITHIM MITH OTKPBITHIM KaHaJaM CaMOTEKOM JOCTaBIsLIach MOTpeouTensim. J{is
MOJ3€MHOTO TPYOOIPOBOJA HCIOJIB30BAIN JpEBECHHY, IMUHY Wiu cBuHel [1]. [lo3aHee BBIACHUIOCH, YTO
CBUHEI| SABISETCS TOKCHYHBIM METAJJIOM, KOTODPBIH MpH MOMAaJaHUH B OPTaHHW3M YEJIOBEKa BBI3HIBACT
MOBPEXICHUE MBIIIEYHBIX U KOCTHBIX TKaHEH, HEpBHOM CHCTEMBI U KJIETOK TOJIOBHOTO MO3Ta.

30 3. 90633l Labgeemdol fgsanams 39mHbmdoL 0blGoGEOL Lsdggboghm IGmIsms 3BHgdweo Ne74, 2019 §.



CUCTEMbI BOONOCHABXEHUS, KAHAJIM3AIIMU U OTOIVIEHUA, CYINECTBYIOIIUE B
JAPEBHUX NUBUJIN3AIUAX U HA TEPPUTOPUU I'PY3UN

[losBnenne cuctem BojooTBeneHus Takke natupyercs Il TeicsgenerneM A0 H.3. ApPXEOIOTHYECKUE
PAcKOIIKK JIOKa3bIBaIOT CYIECTBOBAHME CHCTEM KaHajlM3alUu B JpeBHEM BaBumone, Mecomotamuu u
IpesHeM Erumnre.

B npeBnem Pume mHTEHCHBHOE BOJIOMIOIB30BaHNE 00YCIABIMBAIIO BOSHUKHOBEHHE OOIBIIOTO 00BeMa
CTOYHBIX BOX. /Il WX ymaneHWs YCTpauBadl OTKPBITHIC KaHAJBI, MO KOTOPHIM MCIIOJIb30BaHHAS BOJA
crekanma B pexky TuOp. [lomke, kaHaimpl HavaidM TOKPBIBATH CHAdYaja JIEPEBSHHBIMH JOCKaMH, a 3aTeM
HECKOJIBKUMH CJIOSMH KHpImda. TakuM criocodom co3mana «Kioaka Makcumay (Cloaca Maxima - om ram.
Cluo - yucmums) — npeBHEepUMCKHUi OobIION Kananu3armonHbii kaHan (VI Bek mo H.3. - VI Bek H.3.). Ero
IIMpYHA MECTaMH COCTaBIIsIIa 3 MeTpa, a TIyOnHa npesbimaia 4 merpa (puc.1). Yacts «Kinoakun Makcumar
COXpaHMJIACh MO CeH AeHb U UCTIONB3YETCs KaK JIOXK/AeBasi KaHaJIH3alusl.

Puc. 1. Knoaka Makcuma

B ropogax napesHero Puma cylecTBOBaJio MHOTO OOIIECTBEHHBIX TyajeToB. TyasieThl UMIIEpaTopa H
COCTOSITENTFHBIX TPAXKAAH O0JIUIIOBEIBAINCE MpaMOpoM. OHH ITOCTOSHHO CMBIBAJTUCH YUCTON BOJIOM.

PaszButHe cucteM OTOIUIEHHS HA4ajloCh MOC]e OOHAPY)KCHUs CBONCTBA KaMHEH HaKaIUIMBaTh TEILIO.
Kaman Hawanmm wcrnonmb3oBaTh st ororuieHus. B Kurae Obmmm oOHapykeHBI JOMa 3I0XH HEOIUTA,
nmatupyeMble XI BEKOM 10 H.3., TJie KaMEHHBIE KpOBATH CBEPXY HarpeBajyl C MOMOIIBIO OTKPBITOTO OTHSI.
Ilepen cHOM KaMeHb OYHMIIAIK OT MEIUIA M HOYBIO COTPEBAIMCH TEIUIOM BHIIEIsIEMBIM KamHeMm. Harpes
TEIUIOEMKOTO MaTepuaiia H HCIOJNB30BAHHE €ro Tella YK€ TMPeJACTaBisuia Cco00H MPUMHTUBHYIO
WHXEHEPHYIO CHCTEMY, COCTOSIIYIO U3 HECKOJILKUX JIEMEHTOB.

B pesynprare apxeonmorumveckux packornok B Jlammanmamu (oxono IlIBeruu, 6x1m3 Baymiepa) Obuia
oOHapykeHa emle 0oyiee paHHSS CHCTEMa HAIOJIBHOIO OTOILICHUS, JatupoBaHHas |V TeicsueneTreM 1o H.3.,
KOTOpasi cojepkaia sSMy UIs KOCTpa, MOA3EMHBIC KaHAIBI JJIA MOAAYM TEIIOTO0 BO3AyXa M JIBIMOXOI.
Cucrema oToruieHus Obljla MPUMHUTHUBHOM, HO OHAa XOPOIIO BHITIONHSIIA CBOU (DYHKIIHH.

[Inpokoe pacrpocTpaHeHue cucTeMbl oTomuieHns cBs3aHHo ¢ |1l Bekom mo H.3. B CeBeprom Kutae
UCIIOJIB30BAIM CHUCTEMY «TEIUIBIA IMOJ» NJIsl MOJOIrPEBa CIAJbHOTO MECTA, PACHOJOKEHHOrO Ha MOy -
"xyokaHr". OQyar ycTpauBaJicsi BHE IOMEIICHHUS, a ABIMOXObI PACIOiarajiuch MO MOJIOM-KpoBaThio. [1o3xke
HaYaJIM WCIOJIL30BaTh 00JIee YCOBEPIICHCTBOBAHHYIO CHCTEMY IUISI OOOTpEBa BCEW MOBEPXHOCTH TOJa B
TTOMEILICHHH.

B Ty xe smoxy B Kopee Oblma pacmpocTpaHeHa IOXO)Kash CHCTEMa OTOIUICHHSI — «OHIIONBY.
HcTrournkoM Teria TPaauIHOHHON CHCTEMBI «OHIOJBY SBJISIACH IT€Yb, PACIONIOKCHHAs] HA KyXHE WIH y
BHEIIHEW CTeHBl oOorpeBaeMoro mnomenieHus. [leds Oblma OfHA WM HECKOJNBKO, B 3aBHCUMOCTUA OT
KOJIMYECTBA 000rpeBaeMbIx nmomeineHuii. OHa ycTpanBajiach HMKE 110J1a, IpeIHa3HAYEHHOro I 000TpeRa,
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9T0 00ECHEYMBAIO CBOOOTHYIO HHPKYJIALMIO JbIMAa W TEIUIOr0 BO3AyXa B TOPHU3OHTAJIBHBIX KaHAJax,
PACIIONOKEHHBIX 01 T0JIOM. KaHalbl COeIMHSIINCE € IBIMOXOIOM, HAXOSIIMMCSI B HEKOTOPOM OTAAJICHUH
ot xxuimia (puc. 2).

Puc. 2. TpaauunoHHasi cucTeMa «OHI0JIb»

l'opsiunit BO3AyX, Mpoxons MOJ TOJOM, COTpeBajl KaMEeHHBIM mon momerieHus. Cucrema umena
JIOBOJILHO BBICOKHI KOX(Q)(HIMEHT MOJE3HOTO JCHCTBUS — TEIia, HAKOMJICHHOTO B TCUCHHE JABYXYaCOBOTO
TOpeHHsl OdYara, XBaTajo Ha BCIO HOub [2]. JlaHHas cucTeMa OTOIUICHHSI O CHUX TOpP MCIOJIB3YeTCS B
TPATUIIMOHHBIX KOPEHCKUX JKUITHIIAX.

B sT0T %€ nepuoj B PuMckoit nMniepun He3aBUCHMMO Pa3BUBACTCS CUCTEMA IIEHTPAIBHOTO OTOTUICHHUS
— «runokayct» (ot rped. Um0 ® awctov: U0 — moj, BHU3Y, CHU3Y, H X GVGTO C — HAarpeThIil, pacKaN&éHHbIi).
OCHOBHBIMHM KOMIIOHEHTAMH CHCTEMbI TUTIOKAYCTa ObIIIM JPOBSHAS MEYb U CHCTEMa KAHAJIOB MO/ ITOJIOM U B
cteHax (cM. puc. 3). HamonbHbIe TIMTHI, KOTOPBIE W3rOTABIMBAIMCH U3 000X KEHHOW IIMHBI, OITUPAIKCh Ha
KaMEHHbIC WM TJHHSHBIE CTOJNIOBI. B cTeHax ycTpauBaauCh KPYTJIble HIM MPSIMOYTOJBHBIC KaHAJBI.
Harpetsblii BO31yx pacnpoCTpaHscs B MOAMOILHOM MPOCTPAHCTBE, 3aTEM MOJHUMANICS TI0 KaHAlaM BBEpX,
oborpeBas cTeHbl omenieHui [3].

Puc. 3. Cxema «runoxkaycra»

[ToMHMO  apXeoNIOTHYECKUX CBHICTENBCTB, JIO HAC JIOUUIM MHCbMEHHBIC CBHCTEIbCTBA,
OIUCHIBAIOIINE (DYHKIMOHATBHYIO CXeMy pabOThI CHCTEMBI THIIOKAycT. J{peBHepuUMCKuil nHxeHep Mapk
Burpyswuii ITommuon (;ar. Marcus Vitruvius Pollio. T Bex mo H. 3.), coBpemennunk ummeparopa FOmust [ezaps
u OkraBuaHa ABrycTa, co3/aji Tpakrar - "Jlecars kaur no apxutekrype” (itat. De architectura libri decem).
DTO eAMHCTBEHHAs paboTa Mo apXUTEKType, KOTopas COXpaHHIAaCh C AaHTUYHBIX BpeMeH. B msroll kHuTe
ButpyBuii 1eTalibHO ONUCHIBAET CHCTEMY THIIOKAYCTa Il OaHb, UX HPOHOPIMH, CTPOUTEIBHBIC MATEPUAIBI
¥ TUTaHUPOBKY [4].
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CTpouTEeNbCTBO CHUCTEMBI THIIOKAYCT TpeOOBajO 3HAYMTENHHBIX (DHHAHCOBBIX BIIOKEHHU, MTO3TOMY
OHHM CTPOWJIHCH JJisi OOIIECTBEHHBIX OaHb (TepM) Ha JIeHBI'M Ka3Hbl. CHCTEMa THIIOKAyCTa JJIsi 4acTHOTO
MOJIL30BaHUs ObLlIa IOCTYITHA TOJILKO OOTaThIM IpaXJIaHaM UMITCPHH.

Ilocme pacnmama Pumckodl wMmepunm CcUCTeMy THIOKaycT mpenanu 3abeenuio. B Epome ee
UCTIOJB30BAIM TOJBKO B Kartanonuu, rie oHa mpeTepriesia HeOONbIIue U3MEHEHHS. JTa CUCTEMa U M0 cei
JIeHb QYHKIIMOHHUPYET B psjie 3Aannii B Mcnannn.

PumMnsiHe pacrpocTpaHWIM CHCTEMY THIOKAYCT MO Bced mmrepun. Hanbonee mmpoko 3Ty cuctemy
HCIIOJIb30BAIM B XOJIOAHBIX MPOBUHIMAX M TOPHBIX pErHoOHax, Takux kak bankansl, Anbnbsl, KaBkaszckas
Wobepus u 1.1

OcHoBHAA YaCTh

Ha Tteppuropun ['py3um Henmaneko ot TOwnwcu, B MyHHIMNAIMTETe MIXETa, COXPaHUIHCH
YHHUKaQJIBHBIE TAMATHHKH, MIOCTPOEHHBIE B COOTBETCTBUM C MPHHLUIIAMH APEBHEPUMCKOTO IIIAHUPOBAHMS:
Apmasnuxe-barunetu, ApmasucxeBu u J[3anncu. CTpOUTENbCTBO U Pa3BUTHE 3TUX HCTOPHUUECKUX
NaMSTHUKOB, TaKKe, Kak W oTHouleHus: Moepuu u Pumckoll uMiiepuu, mpouii HECKOJIbKO 3TanoB. [locne
Bropxenus [lommes Ha FOxub1it KaBkas B 66 - 65 1T. 10 H. 3. Teppuropus KaBkazckoit Moepuu okazanach
BOBJICUEHHOH B c(epy BIUsHUS PrMa.

Apmasunxe-barunern

Apwmazuuxe-baruneru (o rpeko-puMcKUM UCTOYHUKAM [ apMo3uk wiu Apmaktuka IV Bek. 10 H. 3. —
VIl Bek. H. 3.) HaxoxuTcs Onmu3 ropoga Mixera, Ha mpaBoM Oepery peku MrtkBapu (Kypsr). Kpenocts
Apmasiuxe sBIsIach apckoit pesuueHimei. KoMiuieke coctosi u3 GopTu(UKAIMOHHBIX COOPYKEHUH,
JIBOpIIA C KOJIOHHAMH W TPUIBOPOBBIMHU 3[JaHUSIMH, TPOOHHUII, KYJIbTOBBIX COOPYXECHHI, MapaHu (aem.
TIOMEIIEHNE [T BBIICPKKHA M XpaHEHUsS BUHA), OaHb C CHCTEMOW BOJOCHAOXKEHWS W KaHaTH3aI[UH.
Boszsonunuce onu B pasubie nepuoast: B 1V-111 Bexax 10 H.9. - hopTudukanmonssie coopyxenus; B |11 Bexe
mo H.a.-l Beke H.3. - ABOpen ¢ KOJOHHAMH W 3[aHWs pa3nuyHoro HasHadenus; B |-VI| Bekax H.3. —
MIECTUATICUIHBIN XpaM U 6aHU ¢ CUCTEMOM BOJOCHAOXKEHUS U KaHATU3aIlUH.

Apwmasiuxe cHaOXalics TUTheBON BOJIONM m3 cena KapcaHu, pacroiokeHHOTO Ha MPOTHBOIOIOKHOM
CKIIOHE TOPBI, 32 HECKOJIbKO KHJIOMETPOB OT pe3ujeHIHH. [ BOJOCHAOXKEHHUS HCIIONB30BaM JIBA THUIA
BOJIOBOJIOB: OTKPBITHIC - JUIsI XO3HCTBEHHBIX HYX]I M 3aKPBITHIE — JIJISl TMTHEBOM BOJIBL.

B pesynprare apXeoJOrH4ecKHx pacKomok Obutn oOHapykeHbI aBe OaHu. OnHa OaHS HAXOIUIIACH K
CEBEpO-BOCTOKY OH HIECTHAIICHIHOTO Xpama, BoJa TOCTyHaja ¢ 3amaja C MOMOIIbI0 CIeNHaTbHO
YCTPOGHHOTO BOJOMPOBOJa. B GaHe ObUIO NATH OTAENEHWI: KOMHATa JUIsl pas/ieBaHUs (amoguTpuyM),
xoJosiHOe (hpuruaapuym), Terioe (TenuaapuyM) 1 ropsuee (KatuaapuyM) OMEIICHUS U TOTIOYHAs Kamepa
(cM. puc. 4.). B GaHe HaxomWIoOCh MATH BaHH, W3 KOTOPBIX Tpsi3HAs BOJA CHaJaja cTeKana B COOPHBIH
KOJIOZIEI], a 3aTe€M HalpaBisjiach B KOJUIEKTOP, HAaXOSIIUICA K BOCTOKY OT OaHu. B ceBepHOH uactu
KOMIIJIEKCa TIPEATIONIOKUTEIBHO ObUT YCTPOSH pe3epByap il YUCTOM BOJIBL.

banst orarumBanach CHH3y CHUCTEMOW OTOIUICHHUS THIA TUIOKAyCT. B IMOAMOIHHOM IMOMEIICHUH
pacnonarajiuchk KpyIJible W KBaJpaTHbIe KHUPIHUYHBIE CTOJOBI, HAa KOTOPBIC OIHPAIUCH KPYITHBIE
KepaMUYecKUe HaroJibHble TUTUTHL. TOmMoYHas Kamepa HaXOIWJIach Ha MEPBOM 3TaXe PSJIOM C TOPSIUM
otaeneHueM OaHM. Temublii BO3AYX, MPOXOAS Yepe3 KaHalbl, YCTPOCHHBIE B CTEHAX, COrpeBaj MOMEIECHHS.
Ha Boctoke ot Oanm ObL1 OacceitH, umeBIIMi COOCTBEHHBIH BojompoBoi. Ha aHe OacceliHa ¢ OmHOMH
CTOPOHBI YCTPOEH MOINYM, IT0 KOTOPOMY CITyCKalUuCh B Oaccelin [5, 6].
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Puc. 4. IInan 6ann B ApMa3HCXeBH

Bropas 6aHs cocTosiia M3 TpeX OTIENICHHIA: XOJIOHOT0, TSIUIOTO B TOpsYero. B Xomo1HOM oTaeneHuu
HaXOJIUJICS TJIaBaTeNbHBIA OacceiiH. B ropsueM oTaeneHun ObUIO JBE BaHHBI — OFHA TIONYKpPYTJas, BTOpas
KBaJ[paTHas. BaHHBI ObLIM MOKPBITHI THAPOU3OJSAIMOHHBIM pacTBopoM. K 3amamy oT OaHM Haxomwics
KOJIOZIEN, K HeMy TMOJcCOoenuHsIIcsS BojonpoBoj. [loOmm3zoctn ObUT pe3epByap Ui 4UCTOH BOJBI. bans
oOecrnieunBajgach BOJOW W3 pe3epByapa IO CHCHUAIbHBIM KaHajmaM. CHcTeMa OTOIUICHUs OaHu Oblia
00ycTpoeHa Kak B IepBoi OaHe.

J3anucu

B 20 xunomerpax ot ropoga Muxera B gonuHe MyxpaHu Ha oOoux Oeperax peku HapexBaBu ObLIO
oOHapyXeHO aHTHYHOe Tocenenue - J[3ammcu. Bo Il Bexe H.3. rpeueckuii reorpad Ilromemeit KnaBamii B
cBoeii kuure «PykoBojacTBo 1Mo reorpadum» (Geographike Hyphegesis), npu omucanun Mbepuu Hapsmy ¢
JpYyTUMH TopoJiaMu yroMuHaeT ropof J3amucu. CaMble paHHHE apXeoJOrHYecKue MaTepualbl, JOOBIThIE B
ropojie, oTHocsTcA K II-I BekaM 710 H.3., @ OCHOBHBIE TOCTPOWKHU AaTupyrorcs [-IV Bekamu H.53.

B [I3amucn coxpaHWIMCh pPa3BajMHBI JABOpLA W OOIIECTBEHHBIX 3JaHMH, OaHU PHUMCKOrO THIIA,
natupoBaHHbIe || BEKOM H. 3., OCTaTKU BOJONPOBOIHBIX M KaHAINM3AMOHHBIX ceTel. B oOmecTBeHHol Oane
HAXOJIWIICSl TIJIaBaTeNIbHBIA OacceliH W QoHTaH. baHs oborpeBanach CHCTEMOI OTOIUICHHS THIIOKAYCT.
[lonnonbHble cTONAOBI THIOKAycTa OBLIM YETHIPEXyroidbHOM M Kpyriod ¢opmel (cMm. puc. 6.).
[IpennonoxxuTensHO KpYIIble KHPIMHYHBIE CTOJIOBI HCIIOJIL30BAIUCH JIJISI OBICTPOTO PaCHpOCTPaHEHHS
TOpSYETO BO3/AyXa IMOJ TOPAYMM TOMEUICHHEM, TaK KaK OOTEeKaHWe KPYTJIBIX IPEIMETOB MPOHUCXOIHUT C
MEHBIINM COINpOTHBIeHWEM. KBajpaTHble KUPIUYHBIE CTOJIOBI, B OCHOBHOM, PACIIOJOXEHBI MOJ TEIUIbIM
MOMEIIEHNEeM [UId OOecredeHnsl 3aJep>KKM Harperoro Bo3ayxa B J3Tod 30He. Haj kepamudeckummu
HAaIOJIbHBIMU IUITUTaMH OBUT YCTPOCH TUIPOH30IISIIMOHHBIH cioil TomuuHoi 120-150 mm [7, 8].

CaMbIM KpYIHBIM COOpYKeHueM B J[3anucu sBIsuics JBOpEI, TUIONIa s KoToporo npesbimana 2500
M?. OH BKJIF0Ua B ceOst 0 30 OMEIIEHNH Pa3THIHbIX pa3MepoB 1 (popM. Bo Bopiie GBLT YCTPOCH TyaseT ¢
JOBYMSI OTJACJICHUSIMH, KOTOPBIA HMMeN COOCTBEHHBIH BOJIONPOBOJA M KaHATW3alMio. TyaleTbl MOCTOSHHO
CMBIBINCh 4YUCTOM BonoW. KaHanuszanumoHHas cucrema Haxoauiach IOJ 3eMieH, OHa uUMena COOpHBIE
kosonupl. CTouHbIe BOABI ciMBaIMCh B peky MrtkBapu (Kypy), KoTopas Haxouiach 3a HECKOJBKO
KMJIOMETPOB 0T Jl3anucu.
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Puc. 6. Cucrema runokaycra B J[3anucu

Ha tepputopum ropoma coxpaHWICA IUIaBaTeNbHBIA OacceifH, kotopbeld mns ['py3um sBisercs
YHUKaJbHBIM coopyxeHueM. [Ipennonoxurensro ero noctpowntu B konue |l nnm B Hauvane III Beka H. 5.
Bacceiin nmeet mpsIMOYTOIBHYIO (DOPMY C YETBHIPHMSI TOMYKPYTIBIMU aliCHIaMH (CM. puc. §).

Puc.7. IlnaBatenbHblii 6acceiin B [3anucu

[nomane Gacceiina cocrasisier Goiee 400 M2, a rryouHa 10 2,2 M. Crenku Oaccelina mmpuHoi 0,7 —
1,0 M Bo3BenieHBI U3 OYJIBDKHHUKA C MCIOJNB30BaHWEM HM3BECTKOBOW cMmecd. OHM YaCTUYHO HAXOIWIHCH B
3emJie, ObUTH OOJIMITOBaHBI KAMEHHBIMHY TTUTAMH, 110JT OOJIMIIOBKON UMeNach THIPOU30JISIIUs TOMIUHOH 0,1
M. B ceBepHoii yacTu Oacceiina, Ommke Kk OaHe, ObLIA JIGCTHHUIIA C JEBATHIO CTYIICHSIMH JIJISL CITyCKa B BOIY.
Bacceitn umen cnuBHOM Tpam, KOTOPBIM ¢ TOMOIIBI0 KAMEHHOTO BOJIOIIPOBOAA COCAUHSIICS C KOJUIEKTOPOM.
JIlHO WMerno HakJOH B CTOpOHY Tpama. Boma B OacceifH mocTynaia ¢ 3amaja 1Mo ABYM BOAOIPOBOJHBIM

Tpy6am [9].
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ApMasucxeBn

K 3amagy ot mpeBneit cromumsl ['py3un Mixera B ApMasucxeBu B | Beke H.3. HAXOIUJICS TBOPIIOBBIH
KOMILIeKC MoHapxoB. CyIIecTByIOIIME B KOMIUIEKCE OCTaTKH 3AaHUM CBUAETENBCTBYIOT O OnmM30CTH
TPaIUIUsAM aHTHYHOW apXHUTEKTyphl. Hemaneko oT nBopia OOHApY»KEHBI OCTaTKH OaHU C IEHTPATbHBIM
OTOIUICHHEM THIIA TUTIOKAYCT.

‘ -M§

Puc. 8. Ilo3Ta:kHblii NJIaH 6aHU B ApMa3HcXeBH

D10 OBLIO ABYXbsApycHOE 31aHKe. CTEHBI HIXKHETO sipyca ObLIbI BO3BEACHBI M3 OYJIBIKHOIO KaMHs, a
BEPXHETO0 - U3 JOMAHHOI'O KaMHS Ha U3BECTKOBOM pacTBope. baHs cocTosiia U3 ISTH OTAEIECHUN: KOMHATHI
JUISL Pa3/ieBaHus, XOJIOJHOIO, TEIUIOrO0 M TOpsSYero IMOMEUICHW W TOMOYHOM Kamepbl. Bojoi OaHs
oOecrieunBajgach C IIOMOILNBIO KEPaAaMHUCCKUX TPYO M3 peKkd ApMa3MCXEBH, HCIOJb30BaHHAs BOZAA IO
TpybonpoBony cinuBaiack B MtkBapu (Kypy) [10]. [Tox ropstamM ¥ X0JI0JHBIM TIOMELIEHUsIMU OaHU ObLia
CHCTEMa OTOIUICHHS THIOKAYCT. [0 KaXIbIM IMOMEIICHHEM OBLIO OKOJIO 45-TH TUIOTHO PACIIOIOKEHHBIX
KPYIJIBIX M KBAJPAaTHBIX CTOJIOOB. TOMOYHYHO KamMepy TEepPMETHYHO MepeKphiBaid TUIHTHEL. CTEeHbI OaHu
MOKPBIBAJIM TUIPABINYECKONU, OTHECTONKONW CMECHIO U3 U3BECTH U MOJIOTOI'O KUPIUYA.

BoiBoabI
Ha Ttepputopun I'py3un oOHapyX€HO HEMalO AaHTHYHBIX IIOCEJICHWH M KpEemocTed, KOTOpbIe
OTJIIMYAITUCH pa3BUTON MHDpacTpyKTypoii, cpenu Hux: Hokamakesu B 16-tu kunomerpax ot Cenakw, [etpa-
Huxucosupu Hemanexko ot KoOyneru, ['oHno-Amcapoc B 15-tu kmiomerpax oT batymm m MHOTO ApyruXx.
Cy1ecTBOBaHNE CHCTEM BOJIOCHAOKEHHUS, BOAOOTBEACHUS U LEHTPAIBHOTO OTOIJICHUSI CBHIACTEIBCTBYET O
BBICOKOI CAHMTAPHO-TUTMEHUUYECKON KYJIbTYpPE CTPaHBI.
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INTRODUCTION

In modern conditions, the problem of water resources is one of the main factors affecting the stable
development of countries. In spite of the sufficient amount of water resources on Earth, these resources are
distributed unequally on territories. The shortage of water sources has become a serious problem in immense areas.

Reservoirs are important water sources in many countries around the world as well as in
Azerbaijan. The water is stored in the reservoir is used for irrigation, hydr-power or as a water source for
domestic or industry use in Azerbaijan. A reservoir is fed by precipitation, rainwater runoff or from a
constant flow of arivers. An important aspect of water resources development projects is planning and
operation of reservoirs which are the most important component of a water resources.

The Mingachevir reservoir is a large reservoir in northwestern Azerbaijan. It is the largest reservoir in
the Caucasus. The overall water volume at normal filling level of water reservoir (at the absolute altitude of
85 m) is15.73 km®, while its useful volume is 8.21 km®. The length of the water reservoir along the river is
70 km, and its width ranges between 3 km (at the dam) to 18 km. Maximum depth of the reservoir is 75
meter, average depth is 26 meter, the length of the coast line is 247 km, and the volume of water area is
605 km? The length of Mingachevir water reservoir dam from the upside is 1550 m, width - 16 m, the
altitude is 80 m. The largest hydroelectric power station of Azerbaijan is located on the reservoir.

MAIN PART
Mingachevir water reservoir was put into operation over the middle flow of Kura River in 1953 (Fig.1).

A X Py
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Figure 1. Map of Mingechevir reservoir
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Average annual air temperature in the area where Mingachevir water reservoir is located, ranges
between 11.8-13.4° C. The coldest month of the year is January. In this month, the average monthly air
temperature is 0.3-0.08° C. During the hottest months (July-August), the average monthly temperature is 23-
24° Cand even more. The absolute maximum air temperature reaches 41-44° C, and the minimum
temperature is up to -20-30° C (Khalilov, 2003).

The amount of atmospheric precipitation varies between 240 and 400 mm. Rainfall is distributed
unevenly throughout the year, with the majority (67%) falling in the warm, while some (33%) fall during the
cold season. The precipitation predominantly falls in the form of rain. No stable snow cover is observed in
the region during the winter months. The duration of snow cover is 10-15 days (during January-February
months) in separate years (Mammadov, 2012; Khalilov, 2003).

The climatic conditions and geological-lithological structure of Mingachevirreservoir area are not
favorable for groundwater formation. Groundwater was not found in the wells drilled to monitor the
hydrodynamic parameters of groundwater in the area and with the depth of 30 to 50 m. Groundwater were
only found in the depth of 35 to 40 meter along the coastline of water reservoir.

Two main channels were constructed from Mingachevir reservoir:

1. Upper Karabakh channel (172 km, with capacity of 113 m%™);

2. Upper Shirvan channel (123 km, with capacity of 78 m’s™).

Through those 2 channels, 212 thousand ha land area that is located downside Mingachevir water
reservoir is irrigated. Furthermore, additional land areas are irrigated in Mughan and Mil plains in summer
months by providing 25 m®/s to Aras River (Bahramtapa hydro-function) through Upper Karabakh canal
(Ahmadzade and Hashimov, 2006).

Canals and collectors in the downstream part of Kura-Aras plain from Mingachevir water reservoir are
presented in Figure 2.
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Map chart of main canals and collectors in the Kura-Araz Lowland

Figure 2. Map chart of main canals and collectors in the Kura-Araz Lowland

The range of changing at water level in water reservoir is 0,003-6,43 m. This range is characterized by
the greatest values during spring floods (April-June months). The range constitutes 0,003-2,00 m within the
remaining months of the year (Mammadov, 2012; Khalilov, 2003).

Increase of water level in the reservoir is usually observed for 5 months (March-July). The highest
level occurs in July. Increase in water level in spring and summer is associated with increased flow of the
Kura, Gabirry and Ganikh rivers and precipitation on the surface of the reservoir. Starting from August, the
water level drops. During the period of January-March, the level is slightly different. Decrease of water level
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in autumn and winter seasons is connected with withdrawal of irrigation from the reservoir for the irrigation
purposes on the one hand and for electricity production on the other.

According to the data from monitoring conducted over the Mingachevir reservoir level (1977-2018),
the water level in the reservoir for average perennial period has been decreasing over the years (Figure 3).
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Figure 3. Long-term changes of water level in Mingachevir reservoir
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The average perennial water level in 1977-2018 was 75,75 m. During those years, the highest
maximum level was 80,45 m in 1984; and the minimum level was observed as 68,95 m in 2002. The chart of
relations between the water level and its volume in Mingachevir water reservoir is provided in Figure 4.
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Figure 4. Relationship between water level and volume in Mingachevir reservoir (1977-2018)

Mingachevir water reservoir is also used for fishery, water supply and recreation purposes. A hydro
power plant consisting of 6 hydro facilities with total capacity of 371 thousand Kw was constructed over the
dam of reservoir. Once the reservoir was commissioned, it was only filled up to full volume in 1959, 1963,
1968, 1973, 1975, 1976, 1978, 1988 and 2010.

Kura River flow in Mingachevir water reservoir is regulated during perennial period.

In order to develop the water balance of Mingachevir water reservoir, data from hydrological and
meteorological observation points of National Hydro-meteorology Department under the Ministry of
Ecology and Natural Resources has been used.
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For certain period of time, the formula of water balance of water reservoir may be expressed as
follows:

P+RI-RO - EP =AW 1)
Where, P— atmospheric precipitation falling on the surface of water reservoir; Rl —river flow into water
reservoir; RO-river flow out of the reservoir; EP—evaporation out of the surface of reservoir;+4W- change in
water volume.

More than 90% of incoming part of water balance of Mingachevir reservoir consists of river water,
while up to 90% of outgoing part belongs to water discharged to below Mingachevir dam.

The balances of the reservoir for periods (1953-1966 and 1977-2018) are given in Table 1 and Table 2.

Table 1
Water balance of Mingachevir reservoir for different periods
1953-1966, km?® (Tarverdiev, 1974)
. Inflow Outflow
Observation _
. Precipi- . AW
period flow . Flow Evaporation
tation
1953-1966 12,08 0,10 11,23 0,36 +0,59
Table 2
Water balance of Mingachevir reservoir for different periods
1977-2018, km®
. Inflow Outflow
Observation —
. Precipi- . AW
period Flow . Flow Evaporation
tation
1977-2018 11,55 0,22 11,08 0,58 +0, 11

Based on the data for the years 1977-2018, the years of observation for minimum, maximum and
average water level in the reservoir were determined and the water balance was calculated for these years
(Table 3). The evaporation and precipitation data were taken from existing stock and archive materials.

Table 3
Water balance of Mingachevir reservoir for different years, km®
Inflow Outflow
Characteristic of |  Year of Water Precipi- Evapora-

years observation | level, m volume | Flow tation | T1OW | oy =AW
Maximum 1984 80,45 14,24 | 8,19 0,20 15,55 0,58 -7,74
Minimum 2002 68,95 8,463 | 129 0,18 8,17 0,58 | +4,33
Medium 2009 75,75 11,70 | 12,57 | 0,26 10,42 0,58 | +1,83
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Usually, due to the floods in the rivers flowing to water reservoir in spring and summer seasons, water
transparency is decreased in the reservoir. However, during winter time, transparency increases and reaches
the maximum level.

Coasts and the bottom relief of Mingachevir reservoir are exposed to more intensive changes. Those
processes start upon filling of pit of the reservoir with water. As a result of fluctuations, the coats start to
collapse, erosion of the reservoir ravines intensifies and abrasive materials are sorted and accumulated along
the coastal area. The water level disturbance determines the soaking of abrasive coast, the width of flooded
coastline and the area of vertical impact from the waves in coastal zone (Tarverdiev, 1974).

As there were no studies carried out over the sediments balance of Mingachevir reservoir for recent
years, the assessment has been conducted based on materials of previous years. Before the construction of
Mingachevir reservoir, the amount of suspended particles (deposits) in Mingachevir hydrological Point of
Kura River was 889 kg/s or 28 min. on/year (Table 4).

Table 4
Average monthly and average annual water discharge (Q, m®/s), discharges of suspended sediments
(R, kg / s) and turbidity (p, q / m®) for Kura Mingecevir monitoring station, (1936-1952)

| | Il v \Y Vi VIl | VI IX X X1 | XII

Hydrological
elements
Average annual

217 | 323 | 318 | 748 | 1048 771 376 | 224 | 241 | 314 | 313 | 239 | 420

O

p 415 | 410 | 849 | 2727 | 3531 | 2853 | 1862 | 1473 | 1494 | 1720 | 767 | 418 | 2117

R 90 | 95 | 270 | 2040 | 3700 | 2200 | 700 | 330 | 360 | 540 | 240 | 100 | 889

% | 08 |09 |25]| 191 | 347 20,6 6,6 3,1 3,4 51 23|09 | 100

The amount of bottom deposits has been accepted as the ratio of 10% of suspended deposits flow and
thus, prior to the construction of Mingachevir reservoir, abstraction of total deposits in Kura, Ganikh and
Gabirry rivers was 978 kg/s (30,8 min. ton) (Tarverdiev, 1974).

In first years after the reservoirs were filled up, the volume of total deposits in Kura, Ganikh (Alazani)
and Gabirry (lori) rivers was 7,6 min.ton.

In 1982, Shamkir water reservoir with total capacity of 2,68km>was constructed 18 km upside from
Mingachevir reservoir. The average annual abstraction of suspended deposits in the part of Kura River
falling to Shamkir water reservoir area (the point of Khuluf) were 462 kg/s (14,6 min.ton) for years 1950-
1981 (Khalilov, 2003).

General information regarding the balance of deposits entered into Mingachevir reservoir after the
commissioning of Shamkir reservoir (after 1982) and siltation of reservoir is provided in Table 5.
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Table 5
Sedimentation balance of the Mingachevir reservoir
(After 1982)

Total River sediments Coastal | Washing Sedimentation
volume of erosion slopes period, year
sediments i

! Suspended Sediments
minton | sediments, | rolled to the TIOt?I’ Volluine, Vc:luine, 50%-i | Whole
min.ton bottom, min.ton | min.ton min.ton
min.ton
10,66 79 0,8 8,7 1,62 0,343 350 600

After the construction of Shamkir reservoir (1982), the deposits flow of Kura River is settled and
transparent water is entered to Mingachevir reservoir. The amount of Kura River deposits flow between
those two reservoirs (a distance of 18 km) depends on the erosion on the river-bed. However, one more
reservoirs — Yenikand reservoir was constructed in 2000. Currently, the process of flushing of the river-bed
in the area from the Yenikand reservoir to the Mingachevir reservoir happens only in 4 km distance.

Commissioning of the Mingachevir reservoir (1953) has led to considerable water transparency in the
river mouth. Thus, during the first decade of commissioning of the Mingachevir reservoir (1953-1963), the
average annual abstraction of suspended particles in the Salyan Point of Kura River was reduced by 50%
and consisted of 670 kg/s.

CONCLUSION

A large number of reservoirs have been built in the Kura River basin, the operation of which inevitably
impacts on natural runoff. It is important to quantify the impacts of a cascade reservoir group operation on
the hydrological regime in the downstream Kura River. Dams have important impact on hydrological regime
of Kura river, primarily through changes in magnitude, timing and frequency of flow. According to the data
from monitoring conducted over the Mingachevir reservoir level, the water level in the reservoir has been
decreasing. Main part of income of water and sedimentation balance of Mingachevir reservoir consists of
rivers water and sediments.
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I'maporexnuka

NPECCUOMETPUYECKHAN METOJ] KOHTPOJISI IIJIOTHOCTHU TEJIA
SEMJISAHBIX IIVIOTUH

Urpunamsuian JI.A., Xocpomsuiau E.3.

MNucturyt BogHoro xo3siictea um. L. Mupixynasa
I'py3HHCKOTO TEXHUYECKOTO YHUBEPCHUTETA
np. M.YUaBuaBazaze 60° , 0179, r. Tounucu, I'py3us
E-mail: itriashvili@mail.ru

Beeaenne

IIpu cTpouTensCTBE TPYHTOBBIX IUIOTMH KOHTPOJb KayeCTBA YIUIOTHEHUS IIPOU3BOAMTCS
nyreM orbopa mpo0 KaXKAOTO OTCHIIAHHOTO CJIOS W YCTAaHOBJIICHUS COOTBETCTBUSI UX
XapaKTEPUCTUK C MPOEKTHBIMHU.

Yro ke Kacaercs JAEUCTBYIOUIMX IUIOTMH, TO OTOOp 00pa3loB JUIsl MCHBITAaHUH
OCYILLIECTBIISICTCA NMyTeM OypeHHs CKBaXUH M IOCIOMHOM BhleMKH KepHOB. OJlHaKo, IpU 3TOM
IpOOBI TPYHTA, KaK MPaBUIIO, UMEIOT YBEIMUYEHHYIO IUIOTHOCTD, T.K. IPH OypEHUH YIIOTHSIOTCS HE
TOJIBKO CTEHKU CKBaXXMHBI, HO U caM oOpazel rpyHTa. HaliTu ke KOppensUOHHYIO0 3aBUCUMOCTh
MEXy 00BEeMHOM Maccoil KepHa M MPOEKTHON TNIOTHOCTHIO MPAKTUYECKH HEBO3MOXKHO.

IloaTOMy, DpHUBJIEYEHHE JPYTUX METOAOB OIpPEACIICHHUs IUIOTHOCTH TpyHTa B Teje
NEHCTBYIOIMX IUIOTUH, JIMIIEHHBIX BBIIIECYKa3aHHBIX HEIOCTATKOB, HAMHOTO YIPOCTHIJIO Obl
OCYULIECTBJIEHUE KOHTPOJIS 3a COCTOSTHUEM ITHUX COOPYKEHUM.

B 5>TOM HampaBieHUM MEPCHEKTUBHBIM SBIIACTCSA HUCIOJIB30BAHUE YIBTPA3BYKOBOI'O
IIPECCUOMETPUYECKOTO METO/a, KOTOPBII MO3BOJISET U3MEPATh XapaKTEPUCTUKU TPYHTOB B JIHO00I
TOYKE MO BCeH riIyOuHe Tena IIOTHHBI.

Kpome Toro, ymiorHeHue cTeHOK OypoBOHM CKBa)XMHBI HE BJIMSET Ha pe3yJbTaT UCHIBITAHUH,
T.K. JAJIBHOCTb pAaCIpPOCTPAHEHHUs YIbTPa3BYKOBOM BOJIHBI HAMHOIO IIPEBBIMIACT TOJIIIUHY
YIUIOTHEHHOTI'O CJI0SI CKBAKHHBI.

OcHoBHAafl YacTh

[TpuHIMIT yIETPa3BYKOBOTO METOAAa KOHTPOJIS BO BPEMsI CTPOUTEILCTBA TUIOTUHBI Oa3upyeTcs
Ha YCTaHOBJICHUU KOPPETSAIMOHHBIX CBA3EH MEXKIY MIIOTHOCTHIO. BIAXXHOCTHIO U IPYTHUMH (PU3UKO-
MEXaHMYECKUMH TMOKA3aTEeNSIMU TPYHTOB U MX aKyCTUYECKMMU XapaKTepucTukamu. Takue cBsi3U U
YHCIIEHHBIC 3HAYEHUs BXOAAIMX B HHUX KOA(P(UIMEHTOB, YCTAHABIMBAIOT HAa OCHOBAaHUU
AHATUTHYECKON WK Tpaduueckod 0OpabOTKH DKCIEPUMEHTAIBHBIX JAHHBIX MapajlIeIbHBIX
WCIIBITAHUH, BBITIOJNHSAEMBIX B CTAIIMOHAPHBIX T€OTEXHUYECKHX JabopaTopusx [1].

[TorpemHOCTh W3MEPEHUST BPEMEHU PacIpOCTpaHEHHUs YIIbTpa3ByKa tHE JOKHA MPEBHIIATh
3HAYEHUS:

A=+ (0.01t +0,1) Mxc 1)
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[To m3mepeHHBIM 3HaYeHUsIM t ¥/, BBIYUCISIOT CKOPOCTh IPOJOJBHONW BOJNHBI  \/ o TO

dbopmyre:

Mm/c, 2

rae t  Bpems pacmpocTpaHeHHs POJOIBHON YIbTPa3BYKOBOM BOJHBI, MKC; { - BbICOTa 0Opasia
(6a3a mpo3ByYHBaHMS ), MM.

KoppensiuonHoe ypaBHEHHE CBSI3W OOBEMHOTO BECABIIAXHOTO HIIM CKeJeTa TPyHTa M
CKOPOCTH MPOJIOIBHOMN YIbTPa3ByKOBOM BOJIHEI B OOIIIEM CITydae HMEET BHI:

7, =k, gV, (3)

HopmaruBHOE 3Ha4YeHHE MOCTOSIHHOTO KOX(QQHUIMEHTa sl JTaHHOH PasHOBUAHOCTH TPYHTA,
BXOJSIIEro B ypaBHeHHE (3), yCTaHABIMBAIOT IyTeM O0OpaOOTKM BapHALMOHHBIX DSJIOB
TEOTEeXHUUECKUX U aKyCTHUECKUX UCTIBITAHUN 00pPa3IIOB 110 BHIPAKECHHUIO:

D7
_ 1

D Igv

1

KomnuectBo IMapHbIX HUCIBITAaHUN n, H606XOI[I/IMBIX AJIs1 YCTAHOBJICHUA HOPMATUBHBIX

k

r

(4)

3Ha4eHUH KOPPESILMOHHBIX K03 duiineHToB, noadbuparot mno tadmuue 1 u popmyrne:
2
2V
“ pz ’ (5)

rre o ko3¢p(dUIUEHT Ipu OJHOCTOPOHHEH JoBepUTeNbHOM BeposTHOoCcTH P=0,9.

n=t

Taoéauna 1
IToxa3aTenb TOYHOCTH ONPeeICHUS CPEIHEro 3HAYeHUsI XapaKTePUCTHK

HaumenoBaHnue Qpu3uKo- Ko3ddpunmnenr IToka3arenn Ko3dduunent KosanyectBo
MEXaHHYeCKHX XapaKTePUCTHK | BapHalUH TOYHOCTH KOppeasiiuu onpeesieHHI
rPyHTa 0,90 XapaKTepPHCTHK

TPYHTOB
OO0beMHBI# Bec (TIIOTHOCTD) 0,05 0,015 1,32 20
BnaxxnocTb 0,15 0,05 1,34 16
Monyne nedopmanuu 0,30 0,10 1,34 16
ComnpoTtusneHue cpesy 0,20 0,10 1,40 8

OrneHky CcXOIMMOCTH (HAAEKHOCTH) TOKAa3aTeNel, BBIYUCICHHBIX IO KOPPETSIIIHOHHBIM
YPaBHEHUSM C pe3yIbTaTaMu J1a00paTOPHBIX UCTIBITAHUH, BBITTOJHSIOT MO 3aBUCUMOCTH:
-A
_ATA ©)
AA= A,
rae Ar - cpenHee (HOPMATHUBHOE) 3HAYEHHE TEOTEXHHUYECKOTO TOKAa3aTeNs yCTaHOBJICHHOTO B
naboparopun; Ay . cpelHee 3HaU€HHE TOTO e MOKAa3aTells, BBIYMCIEHHOIO M0 KOPPEIAIMOHHBIM
3aBHCHUMOCTSIM.
KonM4yecTBeHHYIO TECHOTY CBA3M 3Ha4YeHHil Ar v A, CIEIYET OLEHUBATH PYKOBOJICTBYSACH

Tabmuen 2;
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Tadauua 2
IMokazaTenn
3uadennn AA O0beMHBIN Bec BiaxHocTh Moayns Conportus-
(IJI0THOCTD) nedop- JleHue
MAaIUH cpe3y
0 O4YeHb Xopomas
0-0,05 YJIOBJICTBOPUTEIIbHAS xoporias
0,05-0,10 cnabas YIOBIIETBOPUTEILHAS
o0osee 0,10 OYCHB cnabas

Ucnons3ysa popmyiny 1, o ycTaHOBIEHHOMY KOPPEJIALMOHHOMY YPaBHEHHUIO CTPOST paboune
TapUpPOBOYHBIE HOMOTPAMMBI, KOTOPBIE MCIIONb3YIOT B TEUEHUE BCETO MEPUO/A FEOTEXHUUYECKOTO
KOHTpOJsl coopyxeHuil. Ilpumep coBmemnieHHONW pabouell TapUPOBOUHON  HOMOTPAMMEI
«IIJIOTHOCTOB — CKOPOCThY» U « BIAXXHOCTh — CKOPOCTbY MpUBEIEH Ha puc. 1, [2].

I | - - i {‘:g'? ?’FJ‘@(P) ' ' ?L:}WP‘.’ | h"::r(vp!
EANGARRRRAARRR N ol ERELENEY (LA 7/ I

J
3
{
|
S
|
!
;

oA
3 8
|

1
~

r‘/
y
L ‘E

N
|

i

= ] : T
. : i 11 : '
i i £ :

|
H \ ¥

| |
\ . M .
SEESERRENERERERERN i VAR
- R AN
_ - :

1

the 156 1EC 176 LBE (9D Zab 2w BPA

el

}
]
1
i
:
| ] i
[T 1
'_I
;
1
|
¢

o e
el o
i a

Bl |-
S
Ao

120

il

&0
Qi

Puc. 1. PaGouyasi TapupoOBOYHAS HOMOTrPpAMMa

KoppensiinoHHble CBSI3M MEXIy CKOPOCTbIO IPOJOJIBHBIX YIBTPa3BYKOBBIX BOJIH V) U
BJIQKHOCTBIO TpyHTa W MOTyT UMETh Kak MpPSIMYyI0, TaKk U OOpaTHYIO 3aBUCHMOCTb U, B OO0ILEM
cilyyae, anpOKCHMHUPYIOTCS JTUHEHHBIMU ypaBHEHUSIMH BHUJA:

W, = +a+blgV, Q)

rie a u b TOCTOSHHBIE U JaHHOW Pa3HOBUAHOCTU IPYHTA.

JUis  yCTaHOBNEHMSI YMCIEHHBIX 3HAUYEHUH OJTUX TOCTOSHHBIX CTPOSAT TpauK CBS3U
71a00paTOPHBIX 3HAYEHUH BiakHOCTH W M CKOPOCTH NPOAOJIBHBIX BONHVp, wmn 1gV, . Ilo
HaHECEHHBIM Ha rpaduke TOYKaM MPOBOAAT MPSAMYIO, HA KOTOPOM BBIOMPAIOT JBE JOCTATOYHO
yIaJeHHbIe APYT OT Apyra TOYku ¢ koopauHatamu Wi, IgV: u Wy, IgV, u u3 1Byx ypaBHeHuUi
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W, =a+blgV,

W ®)
, =a+blgV,

OIIPECACIIAIOT MapaMETPhI:
a= Wz IgV 1_W1 Isz
lgV, -1gV,

= MW ©)
lgV, -1gV,

Ouenky cxomumoctu 3HadeHUH Wy, BBIYMCICHHBIX IO KOPPEILMOHHOMY YpPaBHEHHIO
71a00paTOPHBIMH 3HAYCHHUSIMU BBITOJIHAIOT 110 YCJIOBHIO 5. I1o ycTaHOBIEHHOMY KOPPEISLIUOHHOMY
YPaBHEHUIO CTPOSAT TAPUPOBOYHYIO HOMOTPAMMY «BJIAXKHOCTh — CKOPOCThY ( puc.l).

[TpriMeprl TapupPOBOYHBIX HOMOIPAMM, IOCTPOEHHBIX IO KOPPESIMOHHBIM YypaBHEHUSM,
IIPUBE/ICHBI HA PUCYHKaxX 2 U 3.

Tabauua 3
Koppeasinnonnblie ypaBHeHHs 115 ONpeaesIeHust
Ae(OpMALMOHHBIX U IPOYHOCTHBIX XaPAKTEePHCTHK IPYHTOB

Moka3areanb pusznko-
MeXaHU4YeCKHX Koppensiuuonnsie ypaBHeHHS
XapaKTepPUCTHK

Monyne aedopmanun OOmuii Bux - E=KE,

MIECKU M CYIIECH - E=KZ(0,74Vp2 ¥
cyrmumku - E= K, (0,62V,y )
rmambl - E= K.(0,39V,%y )

OO6muii Bux - M=K, E,

necku 1 cynecn - M =Ky(0,74 V,27)
cyrmumkn - M = Ky(0,62V,27 )
rmamsl - M =Ky(0,39V,27 )

Monynb ocaiku

OO0wii BUJ - tgp = k(pG
Tanrenc yria
BHYTPEHHETO TPEHUS

necku u cynecu -tg@ = K_(0.59 V,, )? y
cyrmuuku - tg@ = K (0.48 V,, )? y
rmunel -tg@ = K (0.37 V, )? y

OOmuii Bug - C=K. G

VieapHOE CIEIUICHHE necku u cynecu - C=K.(0.59 V, )? y
cyrmunku - C=K, (0.48 V, ) y
rmansl - C=K, (0.37 V, )? y
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NMPECCUOMETPUYECKHI METOJ KOHTPOJISA TVIOTHOCTHU TEJIA 3EMJISAHBIX IIJIOTUH

B dopmynax npunstel cnenyromme obo3nauenus: Kg, Ky, K, Kc - moctosHHbIe 1yist naHHON

Pa3HOBUAHOCTH TPYHTA, yCTaHABIMBAaEMble MyTEM aHAIMTUYECKOHN win rpaduyeckoil oOpaboTKu
BapUALlMOHHBIX PANOB I'€OTEXHUYECKUX M aKyCTHYECKMX uchbITaHui; Eg - Momyns ympyrocrtu
IOnra; G- akycruyeckuii MOaynb caBura; ( - kodpduuuent Ilyacona, mpuHUMaeMblii PaBHBIM:
i ieckoBu cyneceit — 0,30, cyrnmuakoB — 0,35, rimn — 0,42.
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Puc. 3. Homorpamma a1 onpenesienns tg@ u C
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BriBoabI

[Tpon3BOCTBEHHbIE HUCHBITAHUA MPECCUOMETPHUUECKOr0 METOAA Ha IUIOTHHE AJreTCKOro
BOJIOXpaHWINIIA (COOTBETCTBYIOIIME NM(POBBIE IMOKa3aTeNu NpUBEACHB B Tad. 4) moxazanu
XOpOILLIME pe3ysbTaThl, YTO YKa3bIBA€T Ha NPAKTHUYECKYKD IPUMEHSEMOCTb METoJa JUIsd
CTPOMUTEIBHOTO U MOHUTOPUHIOBOT'O KOHTPOJIS TeJa 3€MJISIHBIX IJIOTHH [3].

Taoauna 4
Buan., Obbemuas macca, |p Bpemsi
BICOTA
6 npodera Vp, y
w /™’ oopasiia, soanbl, ¢ |(t1+1)/2 IgVe Ky Vy ”
L m/cex !
Baaxn. Ckel. MM 1 t C
15,5 1,95 1,69 95 101 105 103 527 2,97 0,57 1,71 0,99
17,8 1,94 1,65 96 129 125 127 756 2,88 0,57 1,66 0,99
215 2,11 1,74 99 100 96 98 1020 3,00 0,58 1,73 1,01
22,6 2,10 1,74 100 86 84 85 1176 3,07 0,57 1,77 0,98
23,4 2,05 1,67 95 150 150 160 633 2,80 0,60 1,62 1,03
26,9 2,02 1,57 93 138 134 136 684 2,84 0,55 1,64 0,96
Jlureparypa

1. Pexomenmanuu 1o HCHBITaHUIO TpyHTOB MeToaoM mnpeccuomerpuu. [THUMUC Toccrpos
CCCP. Crpoitnzgat 1985 T.

2. Urpnamsmm JILA., Xocpomsunu E.3., Harpomswm I'.T. Meronuka pacdera ycTOHYNBOCTH
BEPXOBOI'0 OTKOCA I'PYHTOBBIX IUIOTHH MPH NEPEMEHHOM HaropHOM pekume. COOpHUK TPYIOB
HNucturyra BomHoro xossiictea uM. Il MupuxynaBa I'py3sMHCKOrO TEXHUYECKOIO
VYuusepcurera,Ne 71, 2016.

3. AbemumBuu [.B., Tes3amze T.B., UrpuamBunu JILA. Pe3ynbraTel mpeccMOMETpHUECKUX
orpezeNeHuil MOTHOCTH MIIOTUHBI Ha p. Anretu. Tpynsl ['py3uuul uM, Tounucu, 1991.
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Meanopanust
OCOBEHHOCTHU M HEPCHEKTHUBBI OPOIIEHUS BOCTOYHOM I'PY3UHU

(BACCEMH P. KYPA)

HUrpunamsuian JIL.A., I'imynuanze M.

WuctutyT BonHOro X03saicrea uM. 1. Mupuxynasa
I'py3UHCKOro TEXHUYECKOTO0 YHUBEPCUTETA
np. W. YaBgaBamaze 60°, r. Toumucn, 0179, I'py3us
E-mail: itriashvili@mail.ru

BBenenune
bonee 70% teppuropun Boctounoii I'py3un (bacceiin p. Kypa) pacnonoxena Ha Beicote 500 — 1800

M ¥ TpeACTaBIseT COOOH 30HY WHTEHCHBHOTO 3emieaenus. OmHako, peibedHble U KIMMaTHYECKHE
YCIIOBHS, PEXKUM M Teorpadusi CTOKa PeK, a TaKkKe apUAHOCTh TEPPUTOPUHU ONPEAEISIIOT OCOOCHHOCTH
BOJIHBIX PECYPCOB, KOTOPBIE B CBOIO OUEPE/Ih ONPEACISIOT OCOOCHHOCTH BOAHBIX OTHOIICHHH.

OpnHOM W3 TIIaBHBIX OCOOEHHOCTEH perruoHa SBISETCS Tajo-A0XKICBOE NMUTAHWE PEK apHIHOW 30HBI,
9T0 00yClIaBIMBACT CleNU(UIECKUI XapaKTep CTOKA, KOTOPbIi, B OTIMYHE OT PEeK JICAHUKOBOTO MUTAHMUS,
HE COBIA/IaET C UPPHUTAMOHHBIMU PEXHMaMH, TaK KaK MaKCUMaJbHOE BOJOMOTPEOJICHHE MPUXOAUTCS Ha
MeXeHHbI nepuoi. Cremyer TakKe OTMETHTh, YTO XOTA YAEIbHbIE IIOKA3aTeM BOIHBIX DPECYPCOB
Bocrounoit I'py3uu (Ha aymry Hacenenus 6omee 4600 M>/roj) He TOIBKO He HIDKE, HO 4aCTO M BBIIIC TEX JKe
noKazarteyiel IpyruxX CTpaH apuJIHOW 30HBI, YCIOBHS MX MCIOJB30BaHUS CrieU(PUIHBI U cI0XHEBL. ClenyeT
TaKXe yYUTHIBaTh, UTO BoJoINOTpeOieHne AzepOaiijpkaHa BO MHOTOM 3aBHCHUT OT nepenaBaemoro ['pysueit
cToka. KpoMe Toro, cpaBHUTENBHO Masible TUIOMIAN PACTIOIOKEHHS CENbX03Yrouil KaK MO TOPU3OHTANH,
TaK ¥ 110 BBICOTE, TAK)KE OCIOXKHSAIOT YCTPOUCTBO OPOCUTENBHBIX ceTeil. [ookuTensHbIM (GakTopoM MOKHO
CUMTATh BO3MOXKHOCTh CAMOTEYHOTO TMOJHMBa. Bce BHIIE CKa3aHHOE W OMNpENeNsieT CHeHUPUIHOCTh U
0COOEHHOCTH OPOIIEHHUSI 3TOrO PETHOHA.

OcHoBHast 4acTh

B cBsi3u ¢ Tem, uro crenuduaHOCTh MppHuranud BoctouHol ['py3un HacUMTHIBAET THICSYETICTHS, HE
MeHsieTcsl 1 B 0003puMoM OyzylieM He OyJeT MEHSTCS, BOIPOCHI OPOIIEHHS CIEIyeT paccMaTpuBaTh IO
HMCTOPUYECKHUM MEPUOJIaM, KOTOPbIE MOYKHO MOJPA3AEIUTh Ha IIECTh OCHOBHBIX ITAIOB!
Mo Bxoxnenus B coctaB Poccuiickoil uMnepuu;
B cocrase Poccuiickoit umMnepuu;
Ot coBerm3aruu 10 BTopoii MUPOBO# BOIHEI,
[Tocne Bropoit MupoBoit BoiHEI 10 1965 T;
Ot 1965 r 10 BOocCTaHOBJEHNUS TOCYJapCTBEHHOCTH [ py3un;

I A =

[Tocne BoccTaHOBNIEHUS TOCYAapCTBEHHOCTH | py3um.

Jran 1 - Mo UMEIOIMMCS UCTOPUYECKUM CBEJICHHUSIM opoleHue B Oacceitne p. Kypa u, B 4acTHOCTH,
Bocrounoit I'py3um cyuliecTBOBaioO ykKe B TpPEThEM TBHICSYENETUM N0 Hamedl spel. B cuily TycToTh
rugporpad@uyUecKod CeTH M CIIOKHOCTH peiibed)a OpOCHTEIbHBIE CHUCTEMBI XapaKTEPHU30BAIKMCh MaJIbIMU
pacxoiaMy KaHAJIOB M MaJbIMH TUIOINAASMH OpOIIEHUS. JTO 00Jerdano UX CTPOUTEIBCTBO M OBICTpOE
BOCCTAHOBJICHHE IOCJIC Pa3PYIIMTEIbHBIX BPaXKECKUX HAIIECTBHUM, YTO CIOCOOCTBOBAIO  (PU3UUESCKOMY
COXPaHEHUIO HAapOJa U roCy1apCTBa.

Cxema opocHTeNbHBIX cucTeM BocTounoii ['py3un, koTopas, B OCHOBHOM, ObLjIa CO3/IaHa B aHTHYHYIO
amoxy, ObuTa yHaciemoBaHa ¢eomanbHOW ['pysmeir. [lo Mepe yCWwiIeHMH LEHTpPaJIBHONW BJIAcTH BOJA
MEPEXOIUT BO BIaJIcHUE NpaBuTenei. Ha mpoTsokeHHM BCe MCTOpUM OCIIa0JICHUS [EHTPATbHOW BIACTH
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BCEr/Ia HaOIIoIaJICs CTiaj] UPPUTaIliH, YTO XapaKTepHO UCKIIOUUTENsHO [t I 'py3un. OcoOeHHOro paciBera
opomenue gocturiio B X-XV Bekax, KOTJa M0 HUCTOPUYCCKUM CBEICHHUSAM ILIONIA[b OPOIIAEMBIX 3EMEIh
cocrasisuta 6omee 130 000 ra.

B mocneayromue Beka MOHTOJIBCKOE, UPAHCKOE, apabCKoe M CeJbKYKCKOE HAIIeCTBHUS PazapoOnio
['py3uto u ocnabuiau IapCKyIO BIACcTh, YTO MPHUBEIO K YHUYTOXKCHHUIO KPYIHBIX OPOCUTENBHBIX CHUCTEM,
OJTHAKO CEJIbCKOE XO3SIIICTBO B IEJIOM OBUIO CITACEHO MEJKOH, JIETKOBOCCTAaHOBIMBAEMON OPOCHUTEIHHON
cetbto. B XVIII Beke OTHOCHTENBHOE 3aTHIILE A0 BO3MOXHOCTh, B OCHOBHOM, BOCCTaHOBUTH
pa3pylleHHble CUCTEMBI. JTOT TEepPHOJl XapaKTepU3yeTcss Kak OpolleHne 0e3 OrpaHWYeHHd T.€. ITOJIHBIM
obecredeHneM BOJIOM.

Jtam 2 - XOTS B MOMEHT mNpucoeAuHeHus K Poccuiickoit uMmmepuud UpPpUTAIIMOHHOE XO35SHUCTBO
['py3un cocTos10 U3 TOBOIBHO Pa3BUTON CETH METKUX OPOCUTEIHHBIX KaHaJIOB MMPOTSHKEHHOCTRIO 1752 kM 1
Morno oOcmyxkuBath cBeimie 100 000 ra mmomaneit (tabnmuma 1), HUKakKMX HEpeMEH K JIydlleMy He

MPOUCXOTHUIIO.
Tabonauua 1
HaumeHnoBanue KouauuyecTBo Iinomann Jdnuna
BO/JIHOT0 OKpYyTa OCHOBHBIX pPeK OpoIeHus, KAHAJIOB,
ra KM

KaxernHckwmit 12 7012 160
Tonmmcckuit 31 29643 312
MapHeynbckuit 6 33232 496
I"opuuckwuii 20 37594 568
AXanmxcKui 18 2872 216
Bcero 87 109353 1752

OT0 00BSACHIETCA PAIOM NMPHUUMH: C OJHOM CTOPOHBI 3aTsHyBIINecs Ha KaBka3e BOeHHbIE AEWCTBUS, a
C APYroM - J0CTaTOYHOE KOJMYECTBO CEJbXO3MPOLYKLUNH, KaK Ul BHYTPEHHETO MOTPeOJeHUs. TaK U s
Hyxa apmuu. Kpome Toro, Obijla HapylieHa cTapas MpaBoBash CHCTEMa YIPABICHHs WpPPHUTalMeHd, 4YTo
MPUBENO K MOJHOW Hepa3Oepuxe M OTCYTCTBHIO KOHTOPOJSI BOAONOTpeOneHus, Poccuiickas ke uMmepust
COOTBETCTBYIOIIMX 3aKOHOB He uMmena. Bo BTopoil mosoBuHe XX Beka 3apokpatoummiicss B Poccun
KaIluTaJai3M TOoTpeboBall pa3BUTHE OpolIeHus B BocTouHoM 3akaBkasbe, B OCHOBHOM, JUIsl TIPOU3BOJICTBA
HEOOXOIUMOT0 sl XJIONKOBOW MaHy(akTypbl cbipbsi. bbumi pa3paOoTaHbl HPOEKTHI CTPOHUTENLCTBA
KpPYMHBIX OpocuTenbHBIX KaHamoB (Hmxkue - Kapasckuit 225 kM, AkcynHckuit — 375 kv, EnnzaBernonbekuii
375 XM U Jip.), HO BCE OHHU MOKPHIBAIH, B OCHOBHOM, TEPPUTOPHIO HBIHEIIHETO A3epOaii/kaHa U MOUYTH He
Kacauch Tepputopun Boctounoii ['pysun, rae Opiia moctpoeHa jaumb ogqHa Mapuunckas (I'apgaGanckas)
opocutenbHas cucrema (15 ThiC ra), KOTOpask B CHIIy psijia MPUYUH MPAKTUYECKH He (YHKIIMOHUPOBAJIA.
Opowenne Bocrounoir ['py3um ocraBasioch (akTHdeckd Ha MPEKHEM YpPOBHE, HO, HECMOTpsl Ha 3TO,
MPOM3BOJCTBO CEIbXO3MPOAYKIMH OBUIO BIIOJHE JOCTATOYHBIM Il BHYTPEHHHUX HYK].

Itan 3 - B 1921 roay nocne okkynamnuu I py3un Coserckoii Poccueli BogHbIe OTHOLICHUS TTEPETILTH B
BEJICHUE TOCyIapCTBa COBEPIICHHO HOBOM oOmiecTBeHHOM hopmanmu. Hanmonanuzanus 3emens, co3gaHue
KOJXO30B W COBXO30B IIPHBEIN K HEOOXOAMMOCTH CTPOHUTEIBCTBA KPYIHBIX OPOCHTEIHHBIX CHCTEM,
COOTBETCTBYIOIIUX KPYITHOMY OOIIECTBEHHOMY 3€MJICIICJIUIO U PE3KOMY YBEIHUEHHIO BOJONOTPEOJICHUS B
OpOILIEHUH. DTOT MEPUOJ XapaKTEPU3yeTCs BOCTAHOBJIICHUWEM 3allyLIEHHBIX W MPHUIIEAIINX B HETOJHOCTh
CTapbIX OPOCUTENIbHBIX KaHAJIOB M HAYajOM CTPOHUTEIHCTBA HOBBIX OPOCHUTENBHX cucTeM. OpOCHTEThHBIN
¢onn Bo3poc Ha 146 Thic Ta W coctaBun 241 Thic ra. HeoOxoguMo OTMETUTH, YTO TaKOW MPHPOCT
MPOUCXOAMJI, B OOJBIIMHCTBE CIy4aeB, 3a CUET peaOWiINTallMi CTAphIX MEJIKUX W CPEOHHX KaHAJIOB H
CTPOUTENBCTBA MaJIbIX OPOCHTENbHBIX cucteM (MamBenbckas, TupunoHckas, AJiazaHCKasl), KOTOpbIE
MPOXOAWIN [0 HMCTOPHMYECKHM TpaccaM. YKazaHHBI TIepHOJA XapaKTEepU3yeTcsi Kak opolleHHue 0e3
OTpaHUYCHHH, T.C. IIOJTHOU 00€CTICUEHHOCTHIO BOIOH.
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OCOBEHHOCTH M NNEPCIHEKTUBBI OPOILIEHUSI BOCTOYHOM I'PY3UHN
(BACCEWH P. KYPA)

Jtan 4 - XapaKTepu3yeTcss IIHPOKHM pa3BUTHEM BOJOXO3SHCTBEHHOTO CTPOUTENBCTBA. bbImn
MIOCTPOEHBI COBEPLIEHHO HOBBIE OpocHuTeNbHBIE crcTeMbl (Bepxne-Camropckas, Cantsuiickas, MyxpaHckas,
Tesn-Oxamckas, Tammckapekast, Tenerckas u apyrue, a Takxke Bomoxpanmwinuma - Cuonckoe - 300 mimH M u
Téuwmcckoe — 160 Ma M%), 9To OMKHO ObLIO OGECTEUUTH OPOIMICHHE PAHEe HEOCBOCHHBIX 3EMElb
mwiomaapto 130 Teic Ta, KOTOpbIE NpeAHA3HAYAIMCh, B OCHOBHOM, IIOJ, MOHOKYJBTYpPHl (caibl H
BHHOTPAIHUKH). B 3TOT mepron yxe oIrymaercs HeIOCTATOK BOAOMOTPEOICHHA, Ha 3arpy>KEHHBIX peKax
PE3KO YMEHBIIAaeTcs CTOK M, COOTBETCTBEHHO, YMEHBIIAETCS BOA0OOECIICUEHHE.

Jrtan S - moxanyil camMblii MacIITaOHBIA M MPOTHUBOpedrBhIil. CO3MaUCh OPOCUTENBHBIE CHCTEMBI -
[HOpCcKkMii KOMITIEKC, a Takke AJnrerckoe, 30HKapckoe, KymmcxeBckoe W Ap. BOJOXPAHIIUIIA OOIINM
o6bemoM 125 mmn M. [Ipupoct opomaembix Mmiom@aneit coctaBun 136 Teic ra. OgHAaKo, HECMOTpPSI Ha
BHEITHEE OJIaronoirydue, MOJI0KEHNE B HPPUTAIIH OBLIO HE CTOINb Py KHBIM.

B morone 3a KonM4YeCTBEHHBIMHM MOKa3aTENsIMU Hapsly C «OpPOIIAEMBIMHM 3E€MIISIMID TIOSBUJIHCH
«3eMITH C OPOCHTENBHON CEThIO». B OTUETHOCTH - KaK OpOIIaeMble YYHUTHIBAUCH 3€MIJIH, TaK HA3BIBAEMOU
«MaJIol METHOPAIMNy», XOTS 3TOT TEPMHUH HEe HeC KaKyio JH00 KOHKPETHYIO TEXHHYECKYIO XapaKTePUCTUKY.
Crapble OpOCHUTENbHBIE CHCTEMBI BOCCTAHOBIMBAIUCH M, TaKUM OOpa3oM, B OpOIICHHE BOBICKAINUCH
JIOTIOJTHUTENBHBIE TuIoman. [Ipu 3ToM, Hapymiamoch UCTOPUYECKHA YCTAHOBHBIIEECS PAHOBECHE MEKIY
BOJIHBIMHU peCypcamH, OpolIaeMOi TONIaAbI0 U MPOMYCKHOW CIIOCOOHOCTHIO KaHaNoB. [IpupocTHbIe 3eMiu
OpOILIANNCh 3a CYeT OrpaHHYeHHsT B BOJAE 3€Mellb MIPEKHET0 OpOIIEHUs, MPEUMYLIECTBEHHO,
WHAWBHUIYAJFHOTO TTOJIB30BaHMUS. 3]1ECh JK€ HEMAIOBAXKHO OTMETHTD, UTO 110 CTATHCTUYECKUM JAHHBIM, JTOJIS
MMEHHO ATHX XO3SICTB, TUIOIIAlb KOTOPBIX HE npeBbiana 10% oT BceX cenbX03yrouii, o0mas mpoayKIus
CeNIbCKOr0 X03siicTBa cocTaBisuia: kaprodens 50%, osomm 50%, 3epHOBBIE 28%, BpyKTH 55%, BUHOTpan
46%. B sxxuBoTHOBOACTBE: Msico 56%, ntuna 37%, MonouHbie PoayKThI 42%, sitna 28%.

[MpakTrdecku OOJILIIMHCTBO MPUPOCTHBIX 3eMeNb ObLIM OpPUEHTHPOBAHBI Ha MPOU3BOJCTBO CaJIOBBIX
KyJIbTyp ¥ BHHOTpaaa, 4YTO (aKTUYECKH O3HAYAl0 I[EPEOPHUEHTAIMIO CEeIhCKOTO XO3iHCTBAa Ha
MOHOKYJIBTYpPBI 1151 obecnieuennst notpednocreit CCCP.

OpocuTenbHble CHCTEMBI B TMOJABJISIONIEM OOJNBIIMHCTBE HE COOTBETCTBOBAIM TEXHHUYECKAM
TpeboBanusM. bonee 70% kaHaIOB MPOXOAMIM B OTKPBITHIX pyClax, U3 HUX okoyo 80% mpuxoamnsioch Ha
3eMIISIHbIe, B pe3yibTaTe 4ero u3-3a OonbmMX (WIBTPAMOHHBIX IOTEPh 3HAYUTENbHAs 4YacTh
MMOIKOMAaH/IHBIX TUIOMIAIe OpOIIalioCh 3aHMKEHHBIMHM TOJUBHBIMH HOPMaMH, a YacTO W BBINMAJANI0 U3
opomeHus. Huskas oOecriedeHHOCTh OPOCHTENBHBIX CHCTEM BOJOXPAHWIMIIAMUA BO MHOTO pa3 CHIXKala
BojionoTpeOIeHne, KOoTopas Oblla 3HAYMTENBHO HW)XKE pacueTHOro. U3 oOmieid mone3Ho eMKOCTH
MPPUTAMOHHBIX BopaoxXpauumum (730 mmH M°) mus obecreuenuss Bepxme-Camropckoit m HinkHe-

3w 74% somsl. Ha ocranbubie 390

Camropckoii cucteM (57,3 ThIC ra) ObLIO 3aperyaupoBaHo 485 MIIH M
THIC Ta HPUXOAMIOCH BCEro 245 MiaH M° uimn 26%, 4T0 MHHAMYM B 8 pa3 HIKEe pacueTHoro. EcTecTBeHHO,
YTO Takas HU3Kasl BOJOOOECIIEYEHHOCTh B KOHEYHOM WTOTE€ CKa3bIBAJIOCh HA YPOXKaWHOCTH, KOTOpast Oblia
Ype3BBIYAHO HU3KA M MOKPHIBAIOCH KaK M B HPPHUTAIMH - PUITHCKAMH.

B nenom 53TOT mepuoa MOKHO OXapaKTepU30BaTh Kak MEpBbIM B Mctopun Bocrounoi I'py3un, korga
CIPOC Ha OPOCUTEIHHYIO BOAY OBLI CYIIECTBEHHO BBIIIE, YeM UMEIOIIHECS BO3MOKHOCTH.

Iran 6 - mocae oOpeTeHNs HE3aBUCUMOCTH U BOCCTAHOBIICHHSI TOCYJapCTBEeHHOCTH [ py3us, nomydnna
B HACIIEJICTBO BECh KOMIUIEKC HPPUTAMOHHOTO XO3SHCTBA CO CBOMMH  IOJIOKUTENbHBIMH U
OTpHUIATETFHBIMU CTOpOHaMU. K coxaneHwio, B CBSI3M C BHYTPEHHHUMH HEYPSAWLAMH, BOEHHBIMHU
NEHCTBHUSMH, IEPEBOPOTAMH, aHAPXUEIN B HAPOJHOM XO035HCTBE, aMurpanueil nourn 30% HaceneHus u T.1. -
hppuranus, a BMECTe ¢ HEM M CeJIbCKOE XO3SUCTBO MPHUILIM B ynajokK. ['py3us okazajiach €JIMHCTBEHHOU
pecnyomukoii  CCCP, koTopas  [IOMyCTHJIa TIOJHYIO  [MApaJIU3alUdi0  CEIbCKOTO  XO3SHCTBA,
nepepadaThIBaloOIei NPOMBIIIICHHOCTH W OPOILICHMS, BBITYCTHB M3 PYK BO3MOXKHOCTH NPeoOpa3oBaHUs
TPAIUITMOHHBIX KPYIMHBIX XO3SMCTB W WX aJanTalldio C PBIHOYHOW cpenoil. B pesymbrare, obmamas
JOCTaTOYHBIMHU 3€MEJIbHBIMA M BOJAHBIMH (DOHIAMH, BIIEPBBIE B CBOCH MCTOpHUHM CTpaHa MpPEBpaTUIaCh B
HETTO-UMIIOPTEpa NUIIEBBIX NPOAYKTOB. Ha cerogHsmHuUN AcHb NPOAYKLUHS CEJIBCKOIO XO35MCTBa
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HUrpunamsumm JLA., lnynuanse M.

cocrasisier Juip 9,2% Bceil BHyTpeHHeH MpoayKuuu cTpaHbl, XOoTs 50% HaceneHus SABISIOTCA CEIbCKUMU
KUTEIISIMU, HO, B OCHOBHOM, 3aHSTHI CAMOOOECIICUCHUEM.

Kak BumHO W3 mpuBeAeHHBIX Tokazareneil (tabmuma 2), Boctounas ['pys3ust BmepBeie B CBOei
HUCTOPUM OKasajlach IMepel MIOKHpYmHMM (aktoM — BojgooOecrnedeHrne MpPEeBBICHIO CHpOC Ha
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OPOCHTEIILHYIO BOJTY.

Taoauma 2
Opomaemblii| Bogoobecn. | ®akruuecku | Bonoorem |Pakruueckasi| Ilorepu | Bonoorem | Bopone-
3eMeJIbHBbIN | 3eMeJbHBIH opolIeHHAs I BOJONOAAYa, | Boabl, | Ha 1l ra, M Joaava,
¢ong, ra ¢ong, ra IUIOIIA/b, I'A | OPOLUEHMUS, TBIC M° TBIC M° M
THIC M°
279578 82425 41357 684133 380662 303471 16,5 7,3
100% 30% 15% 100% 55% 45% 100% 45%

Ecnu Ha 3TOT (hakT MOCMOTPETH C JAPYroil CTOPOHBI, TO OKAXKETCS, YTO JaKe MPH HBIHEITHEM
MTOJIOKEHUH MOXKHO 00€CIieYrTh MONMBHOM Bogoi 10 100 Teic ra. Ecim ke mpuBeCTH B MOPSIOK 4acTh
OPOCUTEJIBHOM CETH M CHU3UTh IOTEPHU O MUHUMYMA, B CAMbI KOPOTKHH CPOK IUIOLIA/Jb OPOIIAEMBIX
3eMeJIb YBEITMYHUTCS BTPOE.

Pesromupyst Bce BbIlIE IPUBEICHHOE MOXHO YTBEP)KIATh - MCXOS U3 UMEIOLIMXCSI BO3SMOXKHOCTEH
IUIONIA/Ib OPOIIAEMBIX 3eMeNIb B 0003pUMBIE CPOKH BO3ZMOXKHO JOBECTH 110 250 ThIC ra.

BrIBoaBI

B HacTosmuii epro mpoIoInKaeTcss HHATEHCUBHOE CTPOUTENHCTBO BOJIOXO3SHCTBEHHBIX 0OBEKTOB.
Brenenst B skcmmyaranmio Bepxue-Anazanckas, Hwmwxne-Camropckasi, Carypamckasi, KaBTucxesckas,
Tem3amckasi opocHTeNbHBIE CUCTEMBI. B cHIly TycTOTHI reorpaduueckoil ceTH W CIIOKHOCTU penbeda
OpOCUTENIbHBIE CUCTEMBI BocTouHON ['py3um HCTOPUYECKH XapaKTEPU30BATUCH MAIBIMU PACXOJdaAMH
KaHaJIOB M MaJIbIMU TUIOMIAIIMH OPOIIEHUS, YTO OOJIErdano WX CTPOUTENHCTBO M BOCCTAHOBIIEHHWE W BO
MHOTOM TIPEIOTIPEACII0 (PU3NIECKOE COXpaHEHHE Hapoaa U TOCYJapCTBa.

OTHOCHUTEIIbHASL JIETKOCTh BBIBEJCHHS BOJBI M3 UCTOYHMKOB W IOJAa4YU €€ TMOoTpeOuTensMm 0e3
JIOTIOJTHUTEIIEHOM MTOIKAYKK 00yCIIaBIMBAETCS TUTICOMETPHUECKAM KOMaHJIOBaHUEM HaJl TEPPUTOPHUEH.

Oco0eHHOCTBIO BOJHBIX pecypcoB BocTounoii ['py3un siBisieTcst Tano-10KIeBOH PEXKUM CTOKA, 4TO
TpeOyeT CE30HHOTO TMEpPEPeryMpOBaHUSI CTOKA B  BOJOXPAHWIHINAX, KOTOPBIE WCXOAS U3
TonorpadnIecKrX yCIOBUN PACIIONIOKEHBI, B OCHOBHOM, Ha MaJIBIX U CPEIHHX PeKax.

K mHacTosmemy BpeMeHH uWppuUranMoHHoe Xxo3sficTBO Bocrounoit I'py3um pacmosoraer
opocutenbHON cerbto qumHOW 231 880 KM M BOAOXpaHWIMIIAMH MOJIE3HBIM 0oO0beMoM 730 MIH M.
KoneuHo, 3T0 XO3SHCTBO 3aIlyIIeHO, BO MHOTOM BBINIJIO M3 CTPOSI M HE COOTBETCTBYET TEXHUYECKUM
TpeOOBaHUSIM, HO TIPU JOJDKHOM BHUMAHUU CO (peabuuTarnus

CTOPOHBI ~ TOCYyIapCTBa

YCOBCPUICHCTBOBAHUC HUPPUTALITUOHHOT'O XO3ﬂﬁCTBa, KOONICpHUPOBAHNUEC BJIAACIIBLICB MCJIKUX HAIACIIOB,

n

OpraHU3alHs aCCOIMAINH TTOTPeOUTENe BOABI U JIp) B MEPCIIEKTHBE MOXKET OOECIICYNTh KAYECTBEHHOE
opomeHue He MeHee 250 Thic ra. [lpuyem, Bce CTPOMTEIHHO-PEMOHTHEIE PaOOTHI, OpraHU3AIMOHHBIC
MEPOIIPHUSTHS TOCYAAPCTBO HA ONPE/IEICHHBIN MEPUO/T JOKHO B3SITh B CBOM PYKHU, YTOOBI HE JIOMYCTHTh
MIPOTHBOPEYHMH MEXAY BOMOOOSCIIEYMBAHUEM W BoaomoTpeOnenneM. llpm ycrmoBum e MpaBHILHOTO
BEJICHUS CEJICKOTO XO3SHCTBAa U IMOJIyYEHUS BBICOKHX YpO)KaeB, CTpaHa MOXKET HE TOJBKO O0ECIIeUUTh
ce0st TOCTaTOYHOU CENIbXO3MPOYKIMEH, HO U OCYIIECTBIIATH €€ IKCIOPT B CYIIECTBEHHBIX 00bEMax.
I'maBHOE - HE OBTOPATH OIMIMOKY MPOILIOT0, HE OPHEHTUPOBATHCS HA MOHOKYJIBTYPHBI, a Pa3BUBATh
MHOTOOTPACIIEBOE CEIIbCKOE XO3SUCTBO, YTOOBI BHOBb HE MPEBPATUTCS B MPUAATOK KAKOTO JTUOO PHIHKA.
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M3 999bgds sbs®mbgbo dgMdbosbo Lobgmdgdol 3690003 gobsbargdsl, Fomash yzgwsby
M3909L0 95839690900 543 3MM3056 MgEsL, MMIgog JugeMmzBoMGO M30L939000 5G35MSE
3FoMdYdL MHMymM 3 dbsl, 0y sbsMBI6 F9MJ60s6xdL s LogMmM K5dd0 BIMRY6O LEbgMdIdOL
0Bg0M030  Aobobegdol  3oB396009wl  gOHMO©  s©0gdIML, dbmerm 31 doMo  IMBsGIOm
Bodm®Bgds. 5939 Mbs 9©0bodbml ol BodBos, MmA Jombgegzs 0,5 3-0g LEToMeEol sdMboiggb—
Bm®BbsMol dgBHo Mom@gbmdols (60 doMo), GMIoms3 dmbs LFsMOdMBL 00539 Lodswerol
565MRY6o  Lobgmdgdol  Fglvdsdolo  doMEIMAOMHO  BbM3s69d0L  9gaBYI3scdol  LogHmm
5m©YbMdsL, gl Imbszgdo 396 Ps0M3Wgds Lo0IJOME M30M3YLIBOE Ym3erols LodoMols s
505056539 030l 250m, ™I IMboL 5©0IMbs3gb-bMmMBbIMOL dbmewme 3069 3MM3963H0 Fgodergds
390530009l InDseEOL BEM3565905d0 0lierols LoxgsGol 300639MmgbEoLs s 35900l 3H9d3gMo@ ol
439 Hom@o ds3gool 3o9m. sbsMBgb Lobgmdgdmsb d95cMmgd0m 58 FBGMOZ MdE9bswIg ©39009L0
953969090 — 50 do6o, olgg TFbmem@ 3MM3056 Mgasls assbbos 1,1-1,5 3 Lodswegbg o
901Hgs535@ dolo s1g3g MomEIbMdM030 LOIE0MOLY, U F0BOO POoMJIoL MOXIO 50gdsEJdS
©565MRgb0  Lobgmdgdol 00539 s FgBo Lol  9GABYI3oGYOOL  sB3969dgl  gPHe©
5©09dl. M) M9Erol IMBIMEOL M5MEIBMIL 3093 ©9ToBJds 1,6-2,0 3 Lodswerols dobo 20
do6o L5039 M FMBIMEO, 35306 QobLL3Z5390s 339 MOMJAOL 3-X g Fo0BMYOS.

gb®ool dobgzom momddol obgmogzg 8dodg dymdsMgmdss d969dM030 gleromo
3965bEgdol M35WwLsBMOLom 03539 93MGM30LS @S GYob Go30L 3MmOHMIdTo, LsdIM3gEwol
Bsdoerm (0,5-0,6-0,7) 89360:99c0mdol 30009030, Losi ool 30ge b0ssRoL IRSOEMOOL
bocobbo 40-50%-0bgsMaewgddos.

06906030 obsbergdols Jglfogws s©0bodbmer 3mH™ATo FoMdmgds 00539 I9gnMEO3oL
dobgzom, GmIwomsz  obs Fgdombggzsdo. 33wg30L  F99gdol  dobgzom, Lsbodwdm
BOOMODBY, MMIgGoE 50JdMwo 0dbs sbBIgBHol  dMboEodswodgBHol  35630Lol  bgmdsdo 9.§.
»00005L39OHMBOOL“ J0dMYdT0, 135-g FMbol IMBIOEOL LagMm™ MHoMEIbmds Lwyer 80 doGom
0y §omdmagboo. 3smgsb 40 doo s6¢9 IMbols dogaro Homgbmdol 50% 0,5 3-8y bLodsmeols
0ym, 10 doMo 56 Gglodsdolbo Gomgbmdol 12,5% - 0,6-@sb 1,0 3-89, 03039 3OM(396GH0MS s
5096md0m 0gm FoMdmagbowo dnbsmo Lodspwoo — 1,1-sb 2,0 3-8y, bmwm 20 doMo
500M03bs INDsMEO - 2 3-Bg Bowowo, Mo IMbob JmgEo MoMmEYbmdol 25%— 9950a9blL. MHmymes
3b9©530m, dMboll ¥39690M030 2obsbEgds  JMOMIOL  LsdYMHZgol  Lodwegrm  F93MrEMdOL
306090303 39653900l 30MHMBYOOL ForsMglindOL 49dMm IO 5655353054MBOMGIG0s. 5939 5O
d90d@gds 258m3M03bMo 0LEPOL BodEMMO, HMIYEoE Sg3g 995MgLgdL FMbob gobobergdsls.

5650760 39M1J60560 Lobgmdgd0sb MbsBY 3909L0 B350 boliosmgds Mbows,
OMIgebsg 99339 300631096300l 390964 Mozl ool Lygsmo s MMIEOL JMBIMOE dmbolsby
390 3MI6MBL Mozl LEdMEZ9wolL LsdMowrm Fg3Owmdol  3060HMdgddo, MIEs SMLYdMO
36039600193900m, Jobo gobsbgds 130MIBOE SMI5OB5305YMBOWYOI0s. Igbsdg sEPOWDYs
5 b Moesa 40 JoMom sG0OL HoMImgbowo 3mM30560 MgEwol InHBsMO, bnwm sbshgbo
LobgmdgdoLs — MIbod3zbgerme.
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AYob 3MBgdMm030 MgLEP0mOo §sbsbergds 35Bgmol 8dMswro 93mEM30L (Siccum) oligolilisgs®osb JmbbsmHgddo
(Quercetum carexosum) Qs 3500 5330000 BbJ300L 5T50EgdolL Hg3mdgbwszogdo

MmamO3 00539 3bOOWOoEsDb 06033935, oLl Loxgsosh dMbbsegddo dolo dmbgdmOZ30
3965bE9d0l 353969090 3000 MHLOE 95353054 BOGdG0s 01939, OMYMOE LogOOM,
0bg0M030  49bsbemgdols s, vy Fg3o%9093m 3060390 LEB0IMIM BIMMMIOL IMbs37YOL,
9030090, MHMI  3060MmIol  LsdMM39Eol OB  TY3BMIOL  306MdYddo  5IMbozgb -
Bn®BbsMoLs s Ly0dgM FMDBsMPOL LsgMHNM MHIMEIBMBOID, BMIgmog dgBde dgomgs (211
do60), IMbobL gobsbrgdsBHg dmol 37%, 30603056 Mgesbyg — 43 %, HGbosbY — 16 %, bmerm 4% —
0860l 5 BTGl Qobobegdsby.

o3 099590  3mOMIoL  LodMEM39EEol  Lodwowrm  J93MvEmdol  30MHMdYddo  dbadMog
39b0bEgdsls, dobo “YoEMgLlOE B0 Loghomm TsB39690w0l BmbbBY, Eowzgmwo dgmdbosbo
LobgmdgOoL  obobergds F9dgao  Lobomss {o®dmagbowo, 39Mdm@ - dmbol  3bgdcmoz0
39b5bEgds 3mM™Iol LogHmm 3sh39693col 30%—-U 950099bL, OEbowrols — 56%-b, 0xbolo—11%-,
beeom ©sbsmBgbo Lobgmdgdols Mabodgzbgarms.

Log®om xsddo Bz9bL dogM dglfogwroe ool Bogs®osh dMbEsbgddo, MmamMs Loghmm,
olg (39390 Lobgmdgdol — oG dmbol, 353395b0MMo GEbowol, B39 gdmozo 0gsbol,
3Mm630560 mgeol, d5sdfotols s Lbgs dgMdbosbo Eyoldgddbgero Lobgmdgdol 39bgdcmoz0
0gbEomMo  obobergds, M30MMILOIE  9M55T3TIYMBOEGOGE0s, MOLO doMomoo dJobgbos
obol BsgsMOL de0gMo 4963005690, 359001 3H9a39MsGHMMOL LoLEBHYISEH0MI YM3gE oMo
953905 5 Bgdmm sLobggdero Bbgs BoMmEGHWIOO FodEmMmgdos.

©sl336s

MMM B396 8096 Bo@oM9gdIeo 33eg30L 99093900 sbseoBo g30B39690L:
1. 35bgools ®gaombdo dglfogerow JoMmvwo dvgbols oligrol bags®osh Gyol GHo3do, sdmbsyGomo

06906030 gobobargds 36r15dGH03IEs@ 56 sMLYdMAL;

2. y39ws dgbbsmol Byol o380, LsdM3geol F930rvErmdol MMAMemE sdswo (0,3-0,4), oby
bodmgowm  (0,5-0,6-0,7)  bosGobbol  306mdgddo  dmbgdMoz0  mgberomo  gobsbangdsg
56500585305MFBOEGOI0S.

3. 56505853859M530¢gdg0 3916936030 4565bergdol dobyHBgd0 3MA3gdl©0s, 39MHIM:

*  AWMBIWIMHO IMOMIOL 396 bE0s-EJI3gMoGHMIMOL ymggwficrorMo ds@qdoo;

e Ub3zo5Lbgs Lobol 30M¥YBHY30L YOI OMGOIO dM390s;

e Jdmbob bogmgol (M3ml) TobMdOO30 Fga™m™m3zgds, 05O @S DBMASIE  Foob M
LoMdgdd0 396093LgdME0 30699BHY30L J9BMBS33005C;

e 3mbolb Boymaol (sxdzowo bsbom) 4sdmygbgds dobsmMo BMobBlzgwrol 3390 Mogombdo
5658530 Lobom;

e 3mbob Boymaol dgaMmazgds 4osgzol LwyMmas@Eo© godmygbgdols dobbom;

e  3mbol bogmxzol dsbomMo 50301930 — IB0BYds FoMgmo bsocmol, JM®bywgdol,
96@™INgsMmbol dogH s Lmzmzsb0 s93509d9d0L JobgBom;

o 3Mbbsegdoly s FMbsdgmgmeo  30OHMIGO0L  0bGHIBLoMEmO  FMgdoL  odm, 3w0dsEolb
B3WMBSIM0 (33000900l BMbDBY, 3e0dsdMB-b0sIYMMO 30MMdJOOL 300093 MBOM
2399956919ds;

o 3IMbbotgdol  bgumzbmMo  20bsbgdolomzol (3G 0306M9d0Lsm30lL)  LobgMg
3996900930 5MMLYdIMD;
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3. bLo0558300, §. y5amdody

*  989IOVO0 Lodggem LEAYIAHVOIOOL Foddgds S 5e9BIJEIMO LsTINObIM JOHMINJdOL
33169 30mb06M9gds;

*  50b0dbmwo Bodygm—-LsdgmE@bgm 9M0gMEgdol doge GHyol 93mboLEGIgdoL JoMm30Ls S
dsbbY 3MbEGHOMOL 89dsb0BTgdol TgliliBnds;
e (Yool  ©s330L,  dmzwols s 33wsgfhaddmgdol  bLggOmdo  3MMAgLoMbswgdol
©IBOGOO0;
e 39bbsmgdol F50se0 BdoMmMA0M0 bbm3gsbgds, dglyli¢ndmwo My3MHMMJ30Mwo Wbseo;
4. 5060360 9T gmds MI0EMOILI®  YOMYMRBOM  Fo3gbsls sbbL  FMbsdgMgmeo
306OH™39d0L 605 IE30m s §gseTgbobzom 3mEHIbE0sBYs.

23L5BHMGdgo LsdgmMbgm mmbolidogdgdo:

3Y9900L 063963HMm0Bs300lL LodMFomgdol m3EH0T0BIE0;

3MbGHOHMOb 45de0g6MH9ds IMbBbsMYdOLS O DM HY))O0L 9Ju3IGSE0SDY;
dm3900L 0bEH9BLoMdOL MYAOM9dS;

Ll

dmbbsrgdol BoEMLLboGHIOMo dEYMIsMgmdOL IMboGMO0byo, Load®Mmgz9b30m MMbolidogdy-

00l 59853905 5 357030 2BLMEE0GEYDds;
3MbGHOMo dmbob boymaols dgaMmaz9dsby;

o

Lobgtgyg 99wMHbgmdYdOL 50GBs FMHBIMGIOLS s, BMYSI, BYJgooL 33 s3hsMMGdOLIMZ0L;

7. 35BLo3MmEd00m dmfyzero Lodygm 9mbs3zgmgdbg, Lsodgm ImBIMEOL  I330LsMZ0L
3900m0Md30L 36MdE030L godmyqbads;
05bM3560 BoBIMOLS s J39GYoL LobJoMOl MYAMOMHYdOL FJoMPYdOL QodMYygbgds;

9. bsbdsmlsfobssmdgam Ls36Mg396G0m Mbolidogdgdol sd)dsggds LsFoMHmgdol dgdmbggzsdo
299mbsYy9gb9deo;

10. 3mb@®MEo 0635B0mGm0o Lobgmdgdol 2530M3gegdsDg, G190 gdol dglsdsdolo wmbolidog-
0900L dmIbsgdom;

11. 96HmBoMHgdME s 9bLs3Mm©MId00 IBINPIIN BHIOOGHMO0JODY BOEMLITILOMEMISE0M

©™bolidogdgdol godmygbgds.

@oGIOGYMs

1. 3. 93mdodg. ,39b9000L 9. ssBboL Totsbgbs  LEBsSOOML  BoBOZMM-29MGMOBOMEO
30000900 ©s5  3Yg939boMgNWMd . LodoMm3gwml  bmgwol  dgm@bgmdol  dg3bogMgdoms
535009300l Im53d9, N224, ;mdowrobo, 2009 §., 3. 87-91;

2. 360l §gbgdo LogoMrmN39wwml GHYyggddo. mdowrobo, 2000 §., y3. 41-47.
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C'uaporexHuka U MeJuopauus

CIIOCOFBbI YBEJIMYEHUS YCTOMUNBOCTH NOJUBHBIX BOPO3/I
1 UX MMOJUBHOM CIOCOBHOCTHU

Camxapanze B.1.

Mucturyt BogHoro xo3siictea um. L. Mupixynasa
I'py3MHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
np. W. Yasuasamze 60°, 0179, r. T6umucn, ['pysus

FE-mail: vsamxaradze@mail ru

BBezenue

IToBepxHOCTHBIE CTIOCOOBI OPOIIEHHSI B HACTOALIEE BPpeMs SBISIIOTCS BIAro3apsike, a TAaKXKe CO34al0T
Ha 3aCOJICHHBIX II0YBaX HUCXOOAIIHUE IMIPOMBIBHBIC TOKH; HCEBBICOKHMEC KallUTAJIbHBIC BJIOKCHHSA B
CTPOMTENILCTBO CETH.

Hpyroit Gonee »>¢dekTuBHBIA, HO W 0Oolee CIOXKHBIA CIIOCO0 CaMbIMH DPacHpOCTpaHeHHBIMH. B
apuaHOM 30He WMH mnoiuBaercs 89% opomaeMbIx 3eMenb, B OCHOBHOM, B ['py3um, Kazaxcrame,
Azepbaifmkane n pecryonukax CpemHeld Aszuu. DTO OOBSCHSETCS MENBIM PSIOM JTOCTOMHCTB JTAHHBIX
CIOCO0OB: MPOCTasi U HaJeKHas KCIUTyaTalus; HeOOIbIINe 3aTpaThl SHEPTUM Ha MPOBEICHUE TOJIUBA; HE
3aBUCAT OT BeTpa; O0ECMEeUMBAIOT XOpollee MPOMAuyuBaHWE TMOYBOTPYHTOB IIPH PETyIHUpPOBAHUS
PaBHOMEPHOCTH YBIAXHEHUS 0 [UIMHE OOPO3/1 3aKJIF0YAETCs] B HCKYCCTBEHHOM M3MEHEHMH Kod(duuueHTa
BIIMTBIBAHUS BOJIbI B TIOYBY [0 HMX JJIMHE. B 3TOM ciydae Uil Hape3kd OOpO3J PEKOMEHIyeTCs
UCIIOJIb30BaTh CIECLHUAJbHBI YHUBEpCAJbHBIA OOpO370AEN, KOTOPHIH OJHOBPEMEHHO C HAape3Kon
NPUKATBIBAET FOJOBHYIO YacTh OOPO3/Ibl, yMeHbIIast KodpduimeHT BnuThiBanus. CpeHIO YacTh HApPe3atoT
OOBIYHBIM CITOCOOOM, a KOHIEBYIO — C OJIHOBPEMEHHBIM YCTPOWCTBOM IIENH, 00eCTIeUHBaIONIel YBETHYCHNE
BOJIOTIOIJIOIIAIOIIEH CIIOCOOHOCTH MOYBBI. HexoTopoe MOBBIIIEHHWE CTOMMOCTH HAape3KH IOJMBHOHN ceTH
OKYIaeTcsi SKOHOMHUEH TIOJIMBHOW BOJIBI M TPUOABKON YPOKasi CETbCKOX03HCTBEHHBIX KYJIBTYD.

YIydmuTe yCJIOBUSL MEXaHHW3allMU CEJIbCKOXO3SIMCTBEHHBIX pPa0OT, MOBBICUTH KOID(UIMEHT
3eMenbHOro ucnonbs3oanus (K3M) moxxkHo yanuHenuem anuebl 6opo3abl. Ho yanuHeHune numutupyercs
CIIO)KHBIM penbe()OM W BBICOKOH BOJONPOHUIIAEMOCTHIO TOYB, HEJOMYCTUMOCTBIO OOIBIINX CPE30K
I010pogHoro cios noussl. [lpu yanunenHsIx 60po3aax TpeOyercs Oosee TmaTenbHas mianuposka (1o 100
M>/ra u 6oree).

IIpoctaTta u HU3Kask cCeOECTOMMOCTE METO/1a TIOBEPXHOCTHOTO OOPO370BOTO MOJIMBA JENIAET €r0 OJHUM
u3 HauOojee pacmpocTpaHeHHBIX. HecMoTpss Ha To, 4TO OH MeHee A(PQEKTUBEH, 4YeM JMOKIECBaHUE,
KareJgbHOe, IOANOYBEHHOE W JIPYTMe€ METOIBl OpOIIeHHS TakoW MeToj mpuMeHsercs moutn Ha 90%
opolIaeMbIX 3eMyisix [ pysun.

[ToBepxHOCTHBIN OOpPO3/I0BOIM IOJNIMB WMEET MHOTOBEKOBYIO HCTOPHIO TPUMEHEHHs] HE TOJBKO B
I'py3un, HO 1 B Mupe. OHAKO, PsJ CYIIECTBEHHBIX BOITPOCOB, UMEIONINX BaKHOE 3HAUEHHE TIOBHIIICHHUS €T0
3¢ (GEKTUBHOCTH, HE HAILIM CBOEro pemeHus. o cerogHsmHero AHS HE pEILIeHBl BOIPOCH BBIOOpA
ONITUMAJILHBIX Pa3MepOB OOPO3/Ibl, PABHOMEPHOTO YBIIAXKHEHUS €€ CTCH H JIHA.

Pemenuto ykazaHHO# mpoOJeMbl MOCBSIICH Psii HAYYHBIX HCCIEIOBAHUN, B KOTOPBIX BBIACIISIOTCS
paboThl aMEPUKAHCKUX YYEHBIX, MPEJIararlinX MPEephIBUCTYIO MOJaqy BOJbI, IPU 3TOM, TIOCTYNAIONIUIA B
0opo3ny pacxona ymenbinaercs Ha 20...25%, a Bpems nmogauu — 25-30% [1].

Heobxonumo OTMETUTH HCCIENOBaHUS, IE€ pELICHUEe MpoOIeMbl ONTHMM3ALUM IOJIMBA OCYLIECT-
BIISIETCS 32 CUET YCTPOMCTBA 3aKPHITHIX 00po3x [2], a Takke muddepeHnnansHOro YIDIOTHEHNS THA O0PO3 b
[3].

C ToukH 3peHHs] aBTOPOB, HaHOOJIee MEPCIEKTHBHBIMH SIBIIIOTCA paOOTHI, Mpeajararomie yiioTHe-

3+ 006O3Eb 3L Labgamdob fgsems dgm®dbymdol oblGoGwEL LsdgEboghm dBGMIsms 3Mgdmwo Ne74, 2019 §.

113



Camxapanse B.1.

HHUE JHAa OOPO37bI, YTO 3HAYMTEIBHO YBEIHUUBACT €¢ UTMHY U PABHOMEPHOCTH yBIaxHEHUs. OHAKO, IS
VIJIOTHEHUS] KOHTYPOB TNPOPE3aHHOW OOpO3/bI TpeOyeTcs CO3JaHHe CIEIHAIbHOTO, arperdpoBaHHOTO C
TPAKTOPOM MEXaHHM3Ma, YTO SBIIAETCS JOCTATOYHO CJIOXKHOM 3a1auei.

OcHoBHas YacTb

Onucana HOBasg KOHCTPYKIHA O0OpO370/ena, UMEIomas psii IPEUMYIIECTB Mepe]l CYIIeCTBYIOIIHMU
oOpasiamu.

B HacTosiee Bpemsi ToTUBHBIE 0OpO3BI HApe3aloTcsl B 00pa0OTaHHBIX IMOYBAX IUIYKHBIMH OOpO3-
JolleaMi pasnuaHbIX Moaupukammid. [Ipu sToM QopmupoBanne 00po3a MPOU3BOAUTCS KOIAHHUEM, UTO
BBI3BIBAET PACTPECKHBAHUE OTKOCOB U OHA. Hamnume TpemuH pe3ko yBeIHMuuBaeT (QUIbTPALUIO, KOTOpas
MPUBOANT K 3aTOIUICHUIO TTOBEPXHOCTH OyKBaibHO B 5...10 M oT Hadama OOpo3Abl M 3HAYNTEITHHO YMEHb-
mraeT 3 GEKTUBHYIO UIUHY OOPO3/bI.

BaxHO OTMETHTB, YTO TpPEIIMHBI Ha MMOBEPXHOCTH OOPO3ABI CO3MAIOT YCIOBHUS, IPU KOTOPBIX Jlaxe
MIPH HE3HAYUTEIEHOM PACXOJI€ BOJBI YaCTHUIIBI TIOYBHI JIETKO OTPHIBAIOTCS U MEPEMEIIAIOTCS BMECTE C MOTO-
KOM, U3-3a 4ero BIOCJIEICTBUU 00pa3yeTcst ouar (opMHUPOBAHKS BOJHOW 3PO3UH TTOYB.

Takum oOpazoM, O0Opo31pl, Hape3aHHBIE IUTY>KHBIMH OOpO3/I0/IETIaMH, UMEIOT [[Ba CYIIECTBEHHBIX
HEAOCTAaTKa: MAaJIyIO AJIUHY U BBI3BaHHBIN KONAaHUEM OTPBIB U NCPEMECIICHUEM BOJHBIM IMOTOKOM MCJIKHUX
YacCTull IIOYBBI.

CymiecTByroliee IMOJ0KEeHHE OO0YCIIOBIMBAeT HEOOXOTUMOCTh pa3pabOTKM HOBBIX MEXaHU3MOB H
TEXHOJIOTHI Hape3Ku 00PO3/, 00eCIeUNBAIONINX YBEIUUYCHUE UTMHBI UX JACUCTBUS, 8 TAKKE — YMEHBIIICHUE
BOJAHOW 3PO3HHU MOYB.

KoncrpykTuBHbIe M3MeHeHHS KaTkoBoro 6opo3aonena bKH-300, paspaboranusie B MHCTHTYTE BOX-
HOT'O XO035HCTBA, TIO3BOJIMIIN MOJYYUTh KaTKOBBIA pabounii opraH AJis HAPEe3KH OPOCHTEIBHBIX 00po3 (puc.

1) [4].

I
L] \{,

Puc. 1. KarkoBblii 60po3aoaen: 1-TpakTop; 2-ruipouuJuHApP; 3-HaBecHoe ycTpoiicTBo; 4-pama; LILIII-
HEeHTpaJbHas U nepudepuyecKkre CEKIMU paMbl COOTBETCTBEHHO;
5-o0cb; 6-pe:kymmii Auck; 7-60J1T; 8-BTYIKH

KarkoBsiii Goposnmonen gopMupyer OOpo3Abl 10 HOBOM TEXHOJOTHH: PE3aHUEM W YIUIOTHEHHEM.
Pabounii opran ¢ MOMOILIBIO THAPOUMIMHApA TPAKTOpa YIIyONseTcss B MOYBY M MOCJIE IMEpEeMEIICHHS
TPaKTOpa OCTABIISIET 32 COOOH TOJNMBHBIE OOPO3IBI C TPEYTOJLHBIM CEUCHHEM, MMEIOIINE YIUIOTHEHHBIC
otkochl. CTeleHb YINIOTHEHHsI OTKOCOB HE3HAYUTEIbHA, HO OHA HE MelaeT (QMIbTpaluy BOABI ¥ HE CO3/aeT
B 00po3z1e MpOTUBOQMIBTPAMOHHBIH 3KpaH. OTKOCE 0OpO3/Abl yCTOWYMBEI, 0€3 TpPEeIIWH, YTO MO3BOJISET
YBEIMYNTHh KakK JUIMHY IIOJMBHOW OOpO3.BI, TaK M CPOK €€ CIyKObI, MCKIIo4Yas 3aTOIVICHHWE B Hayaje
OpPOCUTENBHOTO YUacTKa U 3HAYUTENbHO YMEHbBINAs! HHTEHCUBHOCTH SPO3UOHHOTO Mpoliecca.

KatkoBsiit 60po3noaen padoraer cieayromum odpazoM. C moMomsio rugpouwinaapa (2) pama (4)
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CIIOCOBHI YBEJIMYEHUSA YCTOMYUBOCTHU MTOJUBHBIX BOPO3/I
U UX ITOJIUBHOM CITIOCOBHOCTHU

OITycKaeTcsl BHU3 BMecTe ¢ pabounMu auckamu. [Ipu nepeaBikeHuH TpakTopa, TUCKU MOCaKEHHBIE Ha OCh,
TIEpPEeMENIar0TCs B IIOYBE U C TOMOIIBIO KAYSHHS HApe3aroT IMOMBHBIE 0OPO3bI C YIDIOTHEHHBIMH OTKOCaMH.
Paccrostane Mexmay IUCKaMH peryinupyercss BTynkamu (8) pasnmuyaod miuuHbl. OJHUM  MPOXOI0M
(hopMHpyeTCsl HECKOIBKO OOPO3.

B 3aBucuMocTH OT ycnOBUi 1MonnBa, 00pO3A0AEN IMEET BOZMOKHOCTh OJTHOBPEMEHHO ()OPMHUPOBATH
2n+2 6opo3n. Hampumep, mpu monuBe BHHOTPAJHUKOB HCIOJB3YETCsl LEHTpalbHAs CEKIHS C ABYMS
quckamMu. s moivBa OJHOJETHHUX KYJIBTYP K LEHTPaIbHON CEKIUU C TIOMOIIBI0 OONTOB KPEISATCS MepH-
(heprueckre CEKIIUHN ¢ HEOOXOMMBIM KOJIMIECTBOM JHCKOB.

OpHEeHTUPOBOYHAS I[eHa TAKOT0 KaTKkoBoro 6oposnoaena coctapiser 5000 nomrapos CIIA, cpok ero
CiTykOBbI 5 11eT.

[Tpumenenue st HAPE3KH MOJUBHBIX OOPO3[ MpeAsiaraeMoro MeXaHu3Ma B 3HAUMTEIbHON CTeNeHH
yIIydIiaeT KadecTBO IIOJIMBAa M TOBBINIAET MPOAYKTUBHOCTH OpOIIaeMOro rekrapa. Tak, ypoxxaitHOCTh
OpOIIaeMBIX BUHOTPAJIHUKOB BO3PACTAET TOJIBKO 3a CUET MOBHIIICHUS KadecTBa monuBa Ha 5...10 %, 4To B
JIeHeKHOM BhIpakeHuu coctapisieT 80 moyu1.CIIA/ra. [Tpu rogoBoii Npou3BOAUTEIBHOCTH MeXaHu3Ma 48 ra
BUHOTPAIHBIX TUIAHTAIMN, PUPOCT MPOAYKTHBHOCTH BUHOTPATHUKOB Ha OJIMH MEXAHW3M B T'OJ[ JIOCTUTAET
3,84 tric. oy CLIIA.

Benuunna uncroro npuseneHHoro 3 ¢dexra ot npuMeHeHus mexanusma (NPV) npu koaddurmenrte
muckoHTHpoBaHus 15% ompenensercs B pasmepe 9,82 toic.nomn.CHIA. CooTBeTCTBEHHO, MHIACKC PEHTa-
6enpHocT uHBectuiuu (PI) cocraBmser 2,96, a AUCKOHTHpPOBaHHOTrO cpoka ux okymaemoctu (DPP) —
2 rofa.

BriBoabI

Takum 00pa3oMm, NPEATIOKCHHBIH KAaTKOBBII OOpO310JeT HMEET IIMPOKYI chepy HpHUMEHEHHS,
o0ecreunBaeT BBICOKOE KaueCTBO HAPE3KU MOJUBHBIX OOPO3J1, HMEIOIINX YCTOHYMBBIE OTKOCHI, HCKITFOUAeT
OCJIO)KHEHHOE TIEPEMEIICHIE CTOKA, 3aTOIUICHHE B Hadalle MOJMBHOW OOPO3/Ibl, 3HAYMTEIHHO YMEHbIIACT
MHTCHCHBHOCTh BOJHOM 3PO3HMHU MOYBBI, OTIIMYAETCS BHICOKOW SKOHOMUYHOCTBIO, IPOCTOTON KOHCTPYKIIUH,
YCTOWYMBOCTBIO B padoTe.
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Hydraulic engineering

THE RESULTS OF VISUAL SURVEY OF AZAT RESERVOIR
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INTRODUCTION

Regulating the annual flows of Azat river, Azat reservoir provides both the irrigation of agricultural

areas and the water supply for many facilities of production. Due to the circumstance that dozens of
settlements, important communication routes and highways of international importance are located below
Azat reservoir, the hydropower plant becomes not only a facility of primary importance but also a high risky
structure.

Conflict setting. Therefore, ensuring the safety conditions at Azat reservoir and its nodes is of vital

and strategic importance. In this regard, the exploration of safety standards of the reservoir is of primary
importance.

Research results. In order to clarify the scope of the current problems to be investigated in the

structures of Azat reservoir, the results of the visual surveys revealed are as the following:

1)

2)

3)

4)

5)

6)

7)

The flows from the clay dam, which are subjected to constant monitoring, are stable, but laboratory
investigations of these waters are not carried out in order to determine whether there is any scouring for
small grains from the earth dam.

To obtain the depressive curve of the dam the piezometric net does not operate (except for two
piezometers). It is necessary to study the technical state of the piezometric network and to develop
recommendations for their rehabilitation, to conduct surveys on seepage stability, to compare
guantitative and qualitative indicators of seepage flows with design values and risk assessment.

In the case of high horizons of the reservoir unplanned seepage flows occur on the right bank, which are
noticeable in the middle of the lower bay to the right and left of the disastrous spillway channel.
Research should be done to study the causes of occurring such flows and to develop engineering
measures to neutralize this phenomenon as much as possible.

For the purpose of revealing the technical condition of the disastrous spillway it is necessary to conduct
studies to clarify the level of decay of the reinforced concrete floor and in some places the walls as well.
This will allow to assess the extent of the measures for necessary repairing.

In order to determine the physical-mechanical properties of the ground of the dam it is necessary to dig
at least 3 holes there and to test the obtained samples in laboratory.

Micro-circulation of the area should be carried out to determine seismic zone and possible seismic loads
of the territory of the dam. It is necessary to perform calculations of strength and stability of the dam
according to the results of laboratory testing and microcirculation of the hole samples.

Measurements should be implemented to determine the form of silt accumulations in the reservoir and
their distribution (Fig. 1). It will become the basis for estimation the dead and effective storage of the
reservoir and to foresee the further developments of this process.
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Fig. 1. The general view of the rim of the reservoir

8) Urgent problems occurred in the system of reservoir depletion (hatchway node, outlet pipeline, service
tunnel, hydro-mechanical equipment) (Fig.2). It is necessary to study the technical condition of the
mentioned nodes, to assess the risks and to develop the activities of fundamental repairing.

9) The studies on technical conditions of the irrigation system of the reservoir, on the structures of irrigation
tail water face (influent channel, trash screen, entry flat gate and the mechanisms of its management) and
on the technical conditions of hydro-mechanical equipment of irrigation water conduit should be made
along with developing suggestions.

Fig. 2. The condition of the pipeline of reservoir depletion
and the regulating closures on it
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10) To study the technical conditions of takeoff node of irrigation system and recalculation of hydraulic
regime and to give suggestions for improving the operation of the node.

11) To implement surveys and give propositions for suggesting the ways of accumulating additional water
storage in the reservoir.

12) To study the technical conditions of pipeline of reservoir depletion and to develop engineering
measurements to provide its further safe operation.

13) To implement surveys for investigating the technical characteristics of the depletion pipeline tunnel
passing through the bed of the reservoir (Fig. 3).

Fig. 3. The emergency sections of underground tunnel

It is also suggested to make studies and to give justifications for suggesting ways of storing additional
water in reservoir [1]. It is necessary to also realize control geodesic activities (checking the level of
elements of dam structures in project-calculating holes of the dam using the accuracy of the 2™ class at least)
aimed at investigating and comparing silt accumulations and estimating their dynamics [2].

CONCLUSION

Visual surveys may serve as a basis for conducting fundamental investigations and preparation of a
security declaration using appropriate equipment in Azat reservoir.
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b3s0M9d0m, HMIYELSE ooBbos oo oo LOBNMLE)Y.

bog9wyg  33€093900L5L  Fyawol  Lobxgdo  s09gdME  0dbs 13930 NIH  3mEogmogbols
WHdMOMSGMOOME 39O F)do, bem bossgol 50dMdgdo - L3gEosw e domdugddo, MHmIgwoa
00539 ML Bodm@oboo 0gbs 0bLEoGHWEOL @53MMSGMO05d0 33w93900L
39bLObMM309MgdWHE. 5E>BBOL 390l 5T GIM-TgeromO0MmgdM Jofjgdby sOLgdMwo
3MgdBHemegdol  fgwols s 6053900l  JobgMHoE0BsEool  OdMMGHMOmOMo 3393990l
X59160 8mbs399900 dmygzsbowos 1 s 2 3bMHowgddo.

gbMoeo 1
5¢03Bbol ©sdes3gdyem-geom®omgdmer dofjgdbg sGligdwyeo
31¢9dGHMMgdoL fgemol dobgMsemoBsgos

[*]
2 3
- 2- 2+ 2+ P2)
< 603x3d0bL |60dwdol HCO3- Cl SO« Ca Mg Nas +K+| B
& % | sngdol | s@gdol | pH By B/ g/
S | 0600R0 |5©y0wo Gy | e | e |Re &
j19]
Q

1 | 022018 | I3me.| 838 88 | 225,6 | 48,9 225 54,6 | 225,4 |1034.6
2 | 042018 | I3me.| 9,8 9,8 | 225,6 | 48,9 445 54,6 | 225,4 |1349.9
3 | 07.2018 | I3men.| 8,78 | 8,78 | 323,6 | 56,6 550 66,5 | 332,4 |1603.2
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4 | 09.2018 |I3mq.| 85 85 | 256,6 | 66,4 | 440.2 | 64,2 | 456,8 |1656.2
5 | 11.2018 |I3me.| 9,2 | 9,2 | 188,6 | 78,2 | 362.5 | 54,2 | 646,5 | 1656.2
6 | 02.2018 |II 3m¢».| 8,8 88 | 2256 | 48,9 | 24.06 | 54,6 | 225,4 | 1034.6
7 | 04.2018 |II3mew.| 9,8 | 9,8 | 2256 | 48,9 | 442 | 54,6 | 2254 [1349.9
8 | 07.2018 [II 3me».| 8,78 | 8,78 | 323,6 | 56,6 | 22.6 | 66,5 | 332,4 [1603.2
9 | 09.2018 |II gmew.| 85 85 | 256,6 | 66,4 | 36.6 | 64,2 | 456,8 | 1656.2
10 | 11.2018 |II3men.| 9,2 | 9,2 | 188,6 | 78,2 | 422 | 54,2 | 646,5 | 1656.2
11 | 02.2018 [III 3mer| 8,8 88 | 2256 | 48,9 | 226 | 54,6 | 225,4 |1034.6
12 | 04.2018 [III3mer| 98 | 98 | 2256 | 48,9 | 447 | 54,6 | 225,4 |1349.9
13 | 07.2018 |III 3m¢»,| 8,78 | 8,78 | 323,6 | 56,6 | 565 | 66,5 | 332,4 |1603.2
14 | 09.2018 |III 3m¢»,| 8,5 85 | 256,6 | 66,4 | 440 | 64,2 | 456,8 |1656.2
15 | 11.2018 [II3mer| 9,2 | 9,2 | 188,6 | 782 | 364 | 54,2 | 646,5 [1656.2
16 | 02.2018 [IV 3me»| 8,8 88 | 225,6 | 48,9 | 24.13 | 54,6 | 225,4 | 1034.6
17 | 04.2018 |IV 3men) 9,8 | 9,8 | 225,6 | 48,9 | 443 | 54,6 | 225,4 |1349.9
18 | 07.2018 [IV 3me»| 8,78 | 8,78 | 323,6 | 56,6 | 22.81 | 66,5 | 332,4 [1603.2
19 | 09.2018 [IV 3me»| 85 85 | 256,6 | 66,4 | 42.7 | 64,2 | 456,8 | 1656.2
20 | 11.2018 [IV 3men) 9,2 | 9,2 | 188,6 | 78,2 | 36.4 | 54,2 | 646,5 | 1656.2
gb®ogo 2
05305390-09¢0mM0MH 930 605sggdol dobgMogrobogos
S 2 ol HCO3-| CI' | SO# | Ca* |Mg*| Nat | ¢S o
5 2818 2 Qe | e | e | e |Bw| e |3 TR S
1 1022018 | I60d. |6,75| 292,8 | 355 760 320 | 288 | 53,13 | 28 [2068,9
2 | 04.2018 | 1600. | 7,57 | 561,2 | 667,4 | 989,9 | 560 | 480 | 4,83 | 48 (27513
3 |07.2018 | 160d. [7,65| 610 | 589,6 | 990,6 | 480 | 360 | 33,81 | 47,2 3111,2
4 109.2018 | 1600. | 7,13 | 463,6 | 360 398 300 | 98 |58,42 |252 1678
5 |11.2018 | 160d. | 6,75 | 292,8 | 355 760 320 | 288 | 53,13 | 28 [2068.9
6 |02.2018 | II60d. | 7,57 | 561,2 | 667,4 | 989,9 | 560 | 480 | 4,83 | 48 (27513
7 |04.2018 | I1600. | 7,65 | 610 | 589,6 | 990,6 | 480 | 360 | 33,81 | 47,2 |3111,2
8 |07.2018 | I1600. | 7,13 | 463,6 | 360 398 300 | 98 |58,42 | 25,2 | 1678
9 109.2018 | II1600. | 6,75 | 292,8 | 355 760 320 | 288 | 53,13 | 28 [2068,9
10 | 11.2018 | II600. | 7,57 | 561,2 | 667,4 | 989,9 | 560 | 480 | 4,83 | 48 |2751,3
11 | 02.2018 |II1600. | 7,65| 610 | 589,6 | 990,6 | 480 | 360 | 33,81 |47,2 3111,2
12 | 04.2018 |III600. | 7,13 | 463,6 | 360 398 300 | 98 |58,42 | 25,2 | 1678
13 | 07.2018 |III1600. | 6,75 | 292,8 | 355 760 320 | 288 | 53,13 | 28 [2068,9
14 1 09.2018 |III600. | 7,57 | 561,2 | 667,4 | 989,9 | 560 | 480 | 4,83 | 48 |2751,3
15 | 11.2018 |1II1600. | 7,65| 610 | 589,6 | 990,6 | 480 | 360 | 33,81 |47,2 3111,2
16 | 02.2018 |IV 600d. | 7,13 | 463,6 | 360 398 300 | 98 |58,42 | 25,2 | 1678
17 | 04.2018 | IV 6od. | 6,75 | 292,8 | 355 760 320 | 288 | 53,13 | 28 [2068,9
18 | 07.2018 |IV b0d. | 7,57 | 561,2 | 667,4 | 989,9 | 560 | 480 | 4,83 | 48 |2751,3
19 | 09.2018 |IV 6od. |7,65| 610 | 589,6 | 990,6 | 480 | 360 | 33,81 |47,2 3111,2
20 | 11.2018 |IV 600. | 7,13 | 463,6 | 360 398 300 | 98 |58,42 | 25,2 | 1678
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1 © 2 @gb®owgdol sboewrobom Fgodwrgds ©o3o33b0m, GMD bosogols s ywol
3d0b9Moe0Bs305B9 (3MmedBHMm™9ddo) O Fo3gbsls sbgbl Lvyegs@-ombo (SO4)* s Jseroma-
ombo (Ca)?. sGYdME0o 309dEMmMgdol [gwols s dgrsdg boowaggdol bodmdgdo sGob Ls3dsmo
o5 d0obgMooHgdmwo; {fsdyzsbo sbombo 90dMBbEs LwxksGo s 53943560 Jsmombo -
39w 3030; Jyawolb  8553006m0s (pH) bm®dsdos. §gwgdo 809379036905 Lbryengs@do  Godob
393030l XaBoL GHodl; LobolGob dobgwgzom 809379m369g0s BobGHo ywol 35@gameosl.
500@Md, 5oL  39eBg  YMMOMgds MBS  39Tob30Egl B sTgdIMYo  Bosogqdol
L9gbLOEHOWE FoM0EgdDY, MMPMMO(355 LRSE-0mbo (SO4)* s JoeE0wmd-ombo (Ca)?.

15039MMBdOLS S MOL3OL MIMOOOL Fodmygbgdom BBl ggerol dersdg Boosygdby
50396005 fiywol Lmwas@-ombol (SO4)* o  35eEownd-ombols (Ca)**  dobgMowobsiools
33w0gdol  ggmbdgool  gobsfowgdol  3sbmbo,  GMIgrog  smofigmgds  WMYSMOMINEO
39bsfocgdom 9.§. LobMLEOL b®mIol smzscolifjobgdoom.

0JMOOO QO BMMSGHMOO00 dMbs379900L 9b5¢E0DBoL Logwmdzgubg IYIbowos
Bo@o®mgdmeo 39360960 33¢093990L Loodgmmds (P) s Mobzo (R), ®mIol Gom@gbmd®ogo
953969090 {geols dobg®moeoBszool 99dmbggzsdo @meros P=78%, R=22%.
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000obo: 3936096M9d5m5 535009300l Boooyd3m©bgMdOL bgd@EHmMo. 1996, a3. 236.

2. . 5y35@5d300. M35M3MRB0 Boobols Jglfogws LobmBwm-L58gObgm LsgzscymEgdol
390MoL JoBbom. d9-16 LygMMSTMOOLM 3MBRGMHIBE00L ,,35090Mb (339, BOMWMYOMEO,
9300700 8936096090900 s Ggdbmmmyos'. IMMBsms 3Mgdmwo. 2014, 33. 80-82.

3. Gavardashvili G., Kukhalashvili E., Supatashvili T., Iremashvili 1., Quparashvili I., Bziava K.,
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Field Research on the Debris Flow Tributaries of the River Tetri Aragvi Flowing in It”. Rome,
Italy. 2019, Part-V (1). pp. 702 — 705.
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dglisgsemo

5Q5305bms  LoBMYPsMGdOL oLEMM0s - gb 36gdOPDBIMYJOMBOL OBEMM0sS, BMTJO3
3035OHMME05 50530060l dMMbM360gdoL s 3oYmBOGdISE© 396gdM030 MYLMMLYdOLS O
01693030  30MHMDYIOL  MO30MbIEIMOO  go8myabgdol aBbom. x9gM 3Jogy XX-g Lomzmbol
sLoflgolido  gsdofiols  dmbobergmds 135S Lmgms  fgol, Lmbomdsgs Lbyygms 3596,
9m0obdsM 930MMA0IM© BRMmS 3MM©MJGIOL. ©599body smfiengmerol 9999y 353MOMOMdDS
00dmPbs  93MWMP0MG0  39GLGMMABOL  §0bsdg. d969d0L  Loggmol BdMOMES©  Q9TMYgbgd,
016930L LOAEOMOL 5MRMBOZMMEO s SMSLHMOO FMbTMYds MBIVMISE BsDsbMS dmbydoLs
Q5 5Q05d0560Lm30U.

3965L3690 39M0Mm©do 3H9db03MEMTs s 0bBMMTo30ITs 3OHMYMGLTS A5dMO[300 J9MIGIMU
©50063d9Mmgd0L  FoBHgos, 306039 Mogdo - ywolb sd0bdMEGds, 853 Logdomby dgmddbs
500530560l BoD03MO s BLOJ0ZMO X IBIOMYEXMBS.

9bobEgMdOL B, IMGH39wMmdoLs s bLmgeols 39MMHbgmdols 2s630ma0gds 0fj393L Hywols
2990g9gbgdol BOIL. 353MOMOMdOL F0bsdg L LRms Fywol F9bsePB169d0lL dgBEow Moo
59m (3965, 590 55305601 X 96IOMYEMIOLMZ0L JO-9OHPO Moo 3603369wMds FosBBOs
Lolidges godmyabgdmeo fyawol bsGOLbL. ©sd0bdMgdwmeds {igoeds dgodergds godmofizoml
Lbgoolibgs Lobol ©s5350090930. 53oLOM30L )30 YdIE0s FsbbmMEogeEal Lobdgero fywol
bs6obbols dmbo@memobyo.

39bbs3MmM9d00 3603369cMmz5605 igerols badolbol 3mbEHMMmo bogos@mnzgwmlb 0d Mgyo-
0699390, LoEHE 56 3MOL (396G MO0 FYsedMTsEROOL LOLE TS S BMbObgMds 0949bgdL 0bo-
3056 HJIS0MHIX0 ©d 3OEHJDoMo FJOob igowl, GmIwob bstrolbols 3mb@®mmwo dswo-
96 dbgemos MLsblGMdOL godm. fywol sdobdmMgdsl bdoMow 5@s8056900 s om0 65dmgdgsto
0(1393L. 5530560l LodgMbgm FMEZIHgMdS BMYX IO SOLYdOMO© 330l SOBYOE dbydMO]3
239090mb  (BmAH™ 1), Gog  39bLegMm®gdom  3aobgds figsedo JodoMo 603000960 gd9d0m
Q50306d)MHgd0LLL, 5353 F90degds X BIOMIEMdOL  bbgosolbzs  ©sB0osbgds  asdmofgomb.
J09035®9d0m {geol dmfsdegs doM0mss©  3odmf3gMEos 39030 IdOLS s Llvydgdols
M3MbGHOMM® @5 5MHMOO godmygnbgdom. 39LEH0E0IOL 49Bb0ST BOMWMYOMEIO 5gdBH03Md,
o393l 96 dodGHm  PHgMgdols o  Fo3MMdYOOL, 9MIg  (3BMZIEGdOLs @S 5F05HYdOL
QO0339L5G3.
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. 9@ 30dg, 9. O0BMO0, . BoHs0s, b. 3358000539, 0. brydrmesgs,
0. 1¥y35¢)5830¢00, 0. 3306339005

do0mso bsfoero

d0bgGocmMo  Lolvydgdol  [omdmgdols s  FmbIsMGOOL  BIOMM  2o63010MGdLID
5393006900  0gdbgds  goMgdml  ©sd0bdMEdOL  dmgwo Moo  3MMdEgdgdo.  Lolvydgdol
(6BmEGH™M3960 - KNOs, NHsNO3, gmbgm®mmgzsbo - 36030 o m®dsqo bydgohnmbgs@o Ca(H2PO4):,
sdmgmbo - NH4H2PO4, 35¢00wdosbo - KCl, KNOs) s0swo @mbBom Lol@gds@wtme@ 200mygbgdsd
390dgds doe0sb 0O 69gRdBH0MH0 253e9gbs BMObEObML s BoMGHm d39656M99dbY, M9
dog dombiggmmbg [1-8].

Bo@®s@ o sHBMmEHOL oo IMIOMBOL 2odm domlggMmbomgol sHBmEHmgzsbo Lalivydgdo
9439e5Dg LEBOGBIMMS. FMOZ9M 3OMOGTs 53 LOL¥YJgdol BOsOYFOWIB FodmEgEbgss. LimMgo 9
300 bgds 3dMwo sHBmE0 4mMbEHOL fywgddo s, 359sLosdg, Fob §ysedos. bo@G®mo@gdols o
om0 39390Mm0E 9000 (60GHM0GHI00 ©s boGOHMmbm boghmgdo) dswswo dgd;39emdol fywol
0003035 dmbTo®gds 03938 Lolberol s AgE-bobbEIds®3Ms, LobbmMJo MMYBMIdOLS o
LodoMmyg LoLGHYIYOOL 59350 YIJOL, S1939, BoGMmoBgoo 3MF-bsherogol BHMog@do 530bgdmMsb o
590090msb d99Mm09gd0LOL Fo@dmgdbosb 35639MMAgbM bo@Mmbsdobgdl, HmIwgdog boby®mdwogo
b99mddg9d0Lsl 0§39396 39F0L 30dMU.

3905609000 65395 LsJodos BMLBMOMZ60 LOLwJgdo. FMbRsE-0mbo b53egds dZMS-
05, MMIgd03 IA303I0 93MmI0s b0ssado s 6531905 GHMJL03MM0s 5EsT0sbgdOLMZ0L,
099935 60500 25TMMY3bZ30LL MHM3Yds fiyowdo s Fobo 2oOFoMDYINIO MOMEIbMdOL
9mbgz906Ms mMYsboDBIJo Mo 04ds MbEs sGBLOLWMZ9W0 s Lobogsmms.

Loldgs  2odmygbgdmo  Fgdol {gwol domEmyorIMo  ©sdobdMEMmdol 39Mgd0s  Fob
Losbermggl  dmfiymdowo  Lodmbol  Lsymdgdo, sM50DME0MmGIMWo  Bs30MORIMYIMGd0 s
U53965¢0Bs0Mm LobBHYdgdo (BMEGH™ 2).

B90050b0dbwo 3OHMdWGds bz MMM Mwo Lod(353000 AL 3EBYMNOL BEMBOL
LEREOL INLBObEgMOOLM30L, MMIWgdoE LolsdgEs© dJoMOMOIE 0949bgdgb Fgdol Hgowl. Fgdo
d0MO0MOPI 35FM0wos 2-30 IgBHeMmo Lo®mdol 59b9gddo, Mrdgmms bomolbol 30MHMAMbo@MmMob-
30 ©90LmM30L YLObLEOMBOL QodMm BomsbsMm 396 bmM309wYds.

43900039 B99mmddvwo 30momgdl 085Dy, O™ 3mEbgmol EdEMdBY, 30M39W 93e3by,
LoFoMOHMS sd063dMEMBOL [Ysmrmgdol dmbo@mMobao s ol s6gsedo s®BYdMEo F9dob fgwrol
JodoMo s 030MMI0MEMROIM0 99350y0bemdol ©ogbs, bmwm dgmeg 9@s3bgy 3o - Fob
09angdol badolbol 95399@wIHo Jomm30L dgdoboBdgdols d9dwdsggds.

b9050b036m0@sb 250mdobstg, B39b Jogh gobbm®Eogm@s  30ebgmoll sdEMmdOL 7
960303500 0@gBHdo LW Jsbmzemgdo ImLobergmdol doge boldgws gsdmygbgdmwo Fgdob
090l batrolbols 999mfjdgds s mommgmwo 349603035¢00GHYEH0L Bsd Lrggwdo dmbs Jodowm®o
©50063Mm9d0L Tobolosmgdgdol oAJDs (BMG™ 1, 2).
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302bg00l ©sdEMdbY Legwso dgbmg®mgdo dcmbisbergmdols ogh Lolidgmsw §s8myggbgdmwo Fgdols
9ol Jodorm®o Fsboliosmgdergdol swygbs (20.05.2019)

v\"-‘

g
L0

gm@e. 1. babdgws godmygbgdwmmo Fob Re@™. 2. Lsbdgeso gs9mygbgdmmo Fs
Losbermggl  sGLYPRMYo JodoboMgdmmo Usgmberols Loamdmsb sbermls
830656g0wo 3owdngdo

Job  fgeol  JodomMo  sbosewoBo  3gIdMmEs 9RO DY,  IMdowGO  Jodomeo
50MmM5@MOmool (CEL Advanced Drinking Water Laboratory) Usd29sc0gd00 (3m@m 3).

5

‘i

3G, 3. 3md0EMGo JodoMo wsdmMs@m®os (CEL Advanced Drinking Water Laboratory)

331930 990092990 dm39dw9os 1 sbGowdo.

3b®ogo 1
Leag3eEol dmbabergmdol dog bslidgers 4sdmygbgdwymo Fob fygamgdol Jodommo sBsgroBbols
99093900 (@sobo 2019 §.)
302000bs@gdo Fe
Lobyxob segdol Bow6d H Bo@®so | Bo@d®o@o | BbBSGO
5003000 X Y RO | P NOs NO, PO+ mg/I
90509, bmgg. JoGsbo
935 mdodzowol 4209455 | 4217744 5 7.77 1.6 0.017 6,5 0.071
4.7
2005, Lo, 4213105 | 4210906 5 781 | 16 0.005 2.0 1.05
LodM3hoM
20505, b, 4213273 | 4210835 s | 756 | 09 0.008 3.49 0.06
LodM3Bom
bgbago, b, 4215916 | 4206589 | 11 | 801 | 12 0.013 4.0 0.08
bmbotMo
L9630, Leg. 930 4219821 4204490 7 7.88 5.0 0.003 3.67 1.42
19630, bmag. Bobs | 4221850 | 4205198 14 |764| 07 0.004 3.32 13
bmd0o, s0sbol 4218568 4255233 5 8.00 1.1 0.009 1.68 0.02
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. 9@ 30dg, 9. O0BMO0, . BoHs0s, b. 3358000539, 0. brydrmesgs,
0. 1¥y35¢)5830¢00, 0. 3306339005

Jobo Ne152
bmdo, beag. 9o
J3sembo

4217243 | 4257025 4 7.99 1.0 0.007 3.65 0.08

bmdo, bemg. 3oH39wo
dsolo, 4221059 | 4150859 8 7.55 0.9 0.003 3.00 0.04
OHMbms39eol J. 119.

RO, VOG- | 099912 | 4151345 9 742 | 7.42 0.003 234 | 0.028
Joomafigo®m
PIRQORO LG | 31991 | 4154267 8 744 | 53 0.003 2.37 0.08
0do
RO, VOG- | ra3381 | 4156210 15 | 802 32 0.007 2.75 0.1
3mO3bgeo
Boc2abxobs, bog. | 4137504 | 4202826 7 785 | 05 0.015 2.25 0.07
30M03IS
Bxobs, bmg.
Poeegbxobs, bog- | 4rase39 | 4205373 9 | 765| 15 0.019 2.8 0
Bo3ox
%Q’Uﬁéom’bm%' 4236311 | 4205957 5 7.88 | 22 0.012 3.55 0.14
30
Bbm®Omfys, bemgs.
3560 (Jggs) | 4228307 | 4206320 8 744 | 04 0.017 3.6 0.02
Bbmmmfysy
BooO0lyD, bOB- | 435070 | 4209939 6 754 | 16 0.011 1.75 0.01
dmbMHo
PooOMGID, b0F- | yr33s33 | 4210033 | 11 | 788 | 11 0.002 3.76 0.01
Foos
BOO30w0 b0F. | 1939403 | 4218809 6 799 | 16 0.013 0.79 0.0
GO gho
0668000, b0 | 30700 | 4219506 s |78 | 07 0.006 4.51 0.03
0O 3ymbo
0603000, b0F. | 4y3358 | 4223255 6 792 | 20 0.001 3.0 0.01
buybfio
b36H90 ©obodg.
3063963 M09, 50 0.2 3.5 0.3
Gy

2019 Harolb dsobdo  3mebgmol EdEMdOL 7 M50Mmbol  GHgMHoBHMOm0sby, 21 Lemggerdo,
dbobergmdol  dogh  Lobidgws  299mygbgdmeo  Fob  {gwgdol  ©odobdmMgdol  bsGolbol
d99mdgdol JoBbom Bo@sMgdeo s65¢r0Bgdol dagaqdol dobgwgzom, B39b doge Losbserobme
d960BgMo F900b fyargddo bo@Mmo@gdol 999;339wmds dgtmyggmdl 0,0019p/¢ -sb 0, 0193y/w-d,
Bo@®5@ 900 0,409/-56 5,309/w-800g, BMLGsGHIO0L LogMNM MoMmEIbMds 1,680p/w-sb 6,50/~
9009, begwem 63060 - 0,018y/cr-s6 1.42-3¢0y.

09092900 8905609005 LogoMmz9wmlb  Lsbdgwo  fgwwol  GHgdbozmemo  Mgasdgb@ol
9mbs39090096, OHMI0ol dobgz0m93 boGMoGoL s Bo@®mo@ol 8993390 mds 21 Lobxosb 6
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Beenenne

B pa3BuTHM HOBOTO METOMOJIOTMYECKOTO TIOAXO0Ja BO3HHKIA HEOOXOAWMOCTh B TIEPECMOTpE
JIeHCTBYIONIe MHOTHE AECATHJIETUS KOHCTPYKTHBHOW MapajurMe, CBSI3aHHOW C HCIIOJIb30BAHUEM TPaIu-
[IMOHHBIX KOHCTPYKTHUBHBIX MaTepuajoB (MeTajul, OETOH, JKeIe300€TOH) MPHU CO3JaHUU PA3TUIHBIX THIIOB
B0J103a00pHBIX coopyxeHuidl u Ha «B.T.K.». Ciaenyer oTMeTHTb, YTO IEHCTBYIOIIME B HACTOSIIEE BPEMS
pa3IMYHbIC THUIBI BOJI03a00PHBIX COOPYKECHUH W3 TPaJWIIMOHHBIX MAaTEPUAIIOB HE OTBEYAIOT COBPEMEHHBIM
TpeboBaHuUsIM 110 1oka3atessiM DI 1, COOTBETCTBEHHO, He MOTYT o0OecneunBarh Heooxoaumyro Db [2-4].

Hns obecneuernns DIl B OTAENBHBIX KOHCTPYKTHBHBIX 3JEMEHTaX W KOHCTPYKLHUSAX B LEIOM
B0J103200pHOM coopyskeHHH B cocTaBe «B.T.K.» Hamu ObUT MPUHSAT HOBBIM KOHCTPYKIIMOHHBIA MaTepuan B
BUJIE BBICOKOIIPOYHOM CHHTETHMYECKON TKAaHH, KOTOPBIM IIMPOKO HCIHOJB3yeTCd B CTPOUTEILCTBE
TpaHCHOPMUPYEMBIX KOHCTPYKLHMN Uil Pa3IMYHOro (yHKIMOHAIBLHOrO HasHaueHus. s Bomo3abOpHBIX
coopyxkeanii «C.M.B.» TOpOACKMX XO3MHCTB TKaHEBble MaTepuaibl, KaK [OKa3alh pPe3yIbTaThl
UCCIIEIOBaHNH, MCHONB3YIOTCS B CO3aHUM MATKMX HariaBHbIX KoHCTpykumid (MHK), BbImomHsembIx u3
BBICOKOIIPOYHBIX CHHTETHYECKHMX TKAHEBBIX MAaTEpHajiOB, pa3MEIIaeMbIX B PAacYeTHOM CTBOPE BOJHOTO
00BEKTa C y4eTOM T'HIPaBIMYECKOH CTPYKTYyphl BogHoro motoka [6]. MHK BomozabopHOoro coopyxkeHus
BKJIIOYAeT B ceOsi MOABIXHBIM TMOKMI SKpaH, pasMellaeMblii Ha IyOMHE BOJHOIO MOTOKA B PACYETHOM
OeperoBoM CTBOpE BOJHOTO OOBEKTa, BEPXHsS KPOMKa KOTOPOTO KPEMHTCS K CHCTEME MOBEPXHOCTHBIX
MOIUTaBKOB (2), a HWKHAS KPOMKa - K CUCTEME 3arilyOJIEHHBIX MOIMJIaBKOB (3), KOTOpBIE yAEpKUBAIOTCS B
MJJAHOBOM pa3MEIICHUH Ha BOJIHOMN IMOBEPXHOCTH U Ha TIIyOMHE SKOPHBIMH yCTpocTBamu (4) depe3 ruOkne
cBs3u (5). 3armyOneHHbIi THOKU 9KpaH (6) pa3MenaeTcsi Ha ONpeaeIEHHOM PacCTOSHUH OT BO103a00pHOT0O
okHa (7), KOTOpBIH BBHIMONHSAET (YHKLUWIO OTBOAA JOHHBIX BHAOB MXTHO(pAayHbl M JOHHBIX HAHOCOB OT
BOJI03200pHOTO OKHA, B KOTOPOM CKOPOCTH BOJHOTO TOTOKA U , MCXOISM M3 (H3MYECKUX OCOOCHHOCTEH
uxtuo(ayHsl, He AopKHA npeBbimats 0,1-0,15 m/c.
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NHHOBAIIMOHHAS HAIIVTABHAS KOHCTPYKIIUA BOAO3ABOPHOI'O COOPYKEHUA B COCTABE
TEXHOJOTHMYECKOTI'O KOMIIEKCA CUCTEM MHOT'ONEJIEBOTI'O BONOCHABXKEHMSI 'OPOICKHAX

$

Hanpaenexue -
e

PYyCnoBoro noToka

- ‘ - CrpyeHanpasnsiowas ~o HanpasneHve
namba ~o oTBOAA HaHOCOB
NN -
~
TR )
T ‘%% ™ < ) Hanpaenexue
/ RN \\ >« otBoga pbi6
MHK BogosabopHoro S S
~ § % ~ —>

COOpYy>XeHusa

PacnonoxeHue epLuein
B akBaToOpuu KoBLua

AxkBaTopus

OnemeHTbl 3aWuThbI BOA03abopHOro KoBLLa

OT ApPeucuH

e’ P>
HC-1, Mopgaya Boaw!
Ne3 Ha OBOC-3
L

aBaHkamepa

HC-1, Ne1 [N

J
|aEaHKaMepa| /
I ) |

Mogava Boab!

¢ Ha LleHTpanbHbie ¢
OYUCTHbIE

Puc. 1. Bogo3adopHblii TeXHOJ0TrHYeCKHi KoMIIeKe «CHCTEeMBbI MHOTOLIEJIEBOTO
BOJI0CHA0:keHHs» ropoaoB PocToB-Ha-/lony, Akcaii, Baraiick

BE vy (Y= mw

[
BoOdHblli 06vekm

DD D,C/D Amamapu:oiz:g‘olaaﬂopuozo
D

®
DD

D®
D®

— ¥ =0,1-0,15 m/c

Puc. 2. MHK Bopgo3adopHoro coopy:xeHusi B coctaBe «B. T.K.» «C.M.B.»:
1-ru6xuii 3xkpaH 3agaBaemMoii popMbl N0 IIIyGMHE BOIHOI0 MOTOKA; 2-CHCTEMA IMOBEPXHOCTHBIX NMOIIABKOB;
3-cucTeMbl 3arJ1y0JIeHHBIX NONJIABKOB; 4- SIKOPHBIE YCTPOICTBA; 5- rHOKHE CBSI3H;
6- 3aray0aeHHbIi THOKHIT IKpaH; 7- BO103a00pHOE OKHO
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Marepuajbl 1 METOIBI

UccnenoBanusmu ycranosneno, uto MHK Bomozabopuoro coopyxenus B coctaBe «B.T.K.» IITC
«LB.C.-B.T.K.-CM.B.» o0namaeT psaoM KOHCTPYKTUBHBIX H (YHKIIMOHAIGHBIX TPEUMYIIECTB B
CPaBHEHHHU C BOJI03a0OPHBIMHU COOPYXEHHSMH, BBITONHEHHBIX W3 TPaIUIIMOHHBIX MaTepuanoB. Hambomee
BaXHBIMU TIPEUMYILIECTBEHHBIMH MTOKA3aTEISAMH SIBIISIOTCSL:

- BBICOKHUH ypoBeHb D11 k okpyxaroreit mpupoauoii cpene [1-3];

- MHOTO(YHKIIMOHAJILHOCTD, CBSI3aHHAsi ¢ OOecreueHneM COXpaHeHHsl OMopasHooOpasus UXTuodayHbl U
BOJIHOW PAaCTUTEIBHOCTH B BOJHOM O0OBEKTE, 3alIUTHI BOA03a00PHOr0 KOBIIA OT JOHHBIX U B3BEIICHHBIX
HAHOCOB, IIYTH H IUIABAIOIIAX MPEIMETOB, MOCTYMAOIIMX U3 BOAHOTO 00bekTa [12-13];

- BO3MOXKHOCTB OBICTPOTO MOHTa)Ka M IEMOHTaKa COOPY>KCHHUS,;

- IOCTaTOYHO HHU3Kas Macca ¥ BBICOKAs TPAHCIIOPTAOEIbHOCTD;

- IUPOKKE BO3MOKHOCTH B aBTOMAaTU3allu U YIIPABJICHUHU U JIp.

s MHKBon03a00pHBIX coopyskenuit coctaBe «B.T.K.» ropoackux xo3siicTBU 00BEKTOB SKOHOMUKH
pa3paboTaHbI Tpy 0a30BBIX KOHCTPYKTHBHEIX 3JI€MEHTA: MEPEeropakiBaHNe BEPXHUX CIIOEB BOJHOTO IMTOTOKA
THOKMM 3KPaHOM TEPEMEKMBAHUE HIDKHUX JAHHBIX CIIOCB BOJHOrO IMOTOKa rMOkuM 3kpanHom(1l) (puc. 2);
TeperopakuBaHre HIKHHUX (IOHHBIX) CIOEB BOJHOTO THOKHM 3KpaHoM (6) (puc. 2); meperopakuBaronuil
THOKHUI dKpaH 1o Bcell riryOWHEe BOJHOTO TMOTOKAa B BUAE TIIyXOW YacTH COOPYKEHHUS NIl COMPSDKEHHS C
0CrOBBIMHU YCTOSIMH Ha BOJTHOM 00BEKTE[6].

Jus obecneueHust ycroiumBoil ¢yHKIMOHANBHON padotet MHK BomozabopHOro coopyxeHUs
BaXXHBIMU PacYEeTHBIMU AJIEMEHTaMHU SIBJISIOTCS: - ONpefesieHHe THAPOCTaTHUYECKOT0, THAPOIUHAMUUYECKOTO
JIABJICHUS W BOJHOBBIE HATPy3KW Ha TMOKuUi dKkpar(1,6), M0 MTaHHBIM KOTOPBIX BBHITIONHSIETCS pacdeT MATKOM
000JI09KY THOKHX DKPaHOB.

Pe3yabTarsl ucciie10BaHuM

IIpu orbope pacdeTHBIX PAacXOAOB BOIBI Yepe3 JOHHOE BOJ03a00pHOE OKHO (pHC. 2), CyMMapHbII

I‘I/I,HpOCTaTI/ILIGCKI/Iﬁ n CKOpOCTHOﬁ HAaIrop BOAHOI'O MMOTOKA ONPCACIIAACTCA 110 (l)OpMyJ'ICZ
z
L

ZD = 2gM? ’ (1)

rae M koadduimeHT pacxoaa Ui 3aTOIUIEHHOTO OTBEPCTHS C IUIaBHBIMU OOKOBBIMH moaxojamu, M=0,8-
0,85; u - ckopocTh MOJIX0/Ia BOAHOTO IIOTOKA K COOPYKeHHIO (puc. 1).
VY nenbHsli pacxon () oTbopa BoJIbI B BOJ03a00PHOM OKHE orpeessieTcs no Gpopmyie:
I'_ iy
q=m,/2gH¥?, (2)
rzae M — k03 UIHIeHT pacxoja JJis MOATOIICHHOTO BOJIOCIINBA, ONpeaeisieMsblil o popmyne bazena:

m = (0,405 — 220 - 1,05(1 + 0,2 °=5) - |JZ/H
g

H

rae H — Hamop BoABI Ha TpeOHE BOJOCINBA.

— N\¢& —

77

Pucynok 3. PacueTHas cxema JuIsl onpeejeHns: Z
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NHHOBAIIMOHHAS HAIIVTABHAS KOHCTPYKIIUA BOAO3ABOPHOI'O COOPYKEHUA B COCTABE
TEXHOJOTHMYECKOTI'O KOMIIEKCA CUCTEM MHOT'ONEJIEBOTI'O BONOCHABXKEHMSI 'OPOICKHAX

$

OrnpeiesicHre TIEpenaia £ CBOAUTCS K PEIICHUIO HEIMHEHHOTO yPaBHEHHS B HESIBHOM (Gopme 110 £

| . | 2, [ ,
g =1(0405—>35)-105(1 +0275)- (- 20 @)

H

CyMMapHbIii Harop Ha THOKHM 3KpaH COCTOMT M3 crarnyeckoro mepenana B.b. u H.B. (puc. 1) £ u

CKOPOCTHOI'O Hamopa 2gM=

BonHoOBas Harpyska OT BETPOBBIX M CYAOBBIX BOJIH Ha THOKHUI 3kpaH (1) ompeznensercs ¢ y4éTom
CKOPOCTHOT'O HAamopa YacTHUIl BOJBI, TJ€ B pacyéTe NPUHUMAETCS OTHOCUTENbHAS CKOPOCTh Ugrg AMEMEHTA

000710YKH THOKOTO YKPaHa Ugg M BOIBI Uggy, CIPOSIMPOBAHHON Ha HOPMAJIB 11 35IeMeHTa 0007104KH (puc. 4).

CkopocTHOI# Hanop ot BosHbI P**" onpenensiercs:

Ug :'T!
pron — 2ent @
=g
Tome Tl vgre @
a ¢ yueToM Hampasienus P#o" = —
Vot = Veog — Vos (5)

Ve
-
'~
I
I

Em H|

1 Vormu n

obos104YKa

PucyHnok 4. BekropHasi cxema ckopocrei

B PCaIbHBIX YCJIOBHUAX Ha BOJHBIX 00BEKTaX BCTPCHAKOTCA MNPCUMYHICCTBCHHO MPOTPECCUBHBIC
BOJIHBI, ITIO3TOMY CKOPOCTDb 4aCTHUL] BOAbI pCKOMCHAYCTCA OMPEACIIATD 10 3aBUCUMOCTSM!

vy = Ce**kcos(ot + kx) (6)
v "= kCe*sin(ot + kx) , (7

rie O — yrioBasg CKOPOCTh;K = g2 /g —BonHOBOE uMCNO;C = @g/-OCTOSHHAS MHTErPUPOBAHUS; 4 —

AMIIIUTYyJa BOJIHBI, Xz -KOOPANWHATBI TOYCK BOAKI; t— BpEMsI.
CKOpOCTb AJIEMEHTOB 000JIOUKH MMOKOTr0 SKpaHa Julsi KaI0ro MOMEHTa BPEMEHH OIPEeIseTCs 10
thopmyure:

5

of _ daf

G d3=E
xi dr ; uu = _r ’ (8)

(4] -
=t dr

rae ui? H u:,zﬁ — IepeMelIeHNe I-0ro J1eMeHTa 000JI0UKH THOKOTo 3KpaHa 3a BpeMs df B HanpaBieHUH X U

Z COOTBETCTBEHHO.
Pacder BEITIONTHSAETCS YHCIIEHHBIM METOJIOM 110 pa3paboTaHHOM Hamu mporpamme st LBM (3BM).
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MeTtoauka pacyera KOHCTPYKTHBHBIX 3j1eMeHTOB MHK

Ha ocHoBe pe3ynbTaToB TeopeTHueckux ucciaemoBannit MHK, B KOTOpBIX THOKHIA SKpaH U3 TKAHEBBIX
MaTepHaIoB pacCMATPHUBACTCS KakK IWIMHAPHYECKAas 000JI0YKa, pacdyeT IHIHHIAPUYECKON 00010uKH
BBITIOJTHSACTCSI HA OCHOBE PEIICHUSI CHCTEMbI JIMHEHHBIX YPABHEHUH B COOTBETCTBUHU PACYETHON CXEMBbI (PHC.
5 a).

a) 7

ds(T)

T-dT

P(s) da

Pucynok 5. a- Pacuernasi cxema s cocraBJjieHusi 1M depeHuaIbLHBIX YpaBHeHuii; 0 - PacueTHas cxema ais
yriay0JéHHOro ruOKoro 3KpaHa; B - pacueTHasi cxema JJisi riOkoro sxpana (1)

diTroosa)cosm

s = -
P-gina
d(Teina)sina
dz = — 9)
P-cosa—q
Tdea
s =—
E

Pemenne cuctemsl ypaBaeHui (9) npu yueTe HETMHEHHOCTH (YHKIIMOHAIBHBIX 3aBUcuMocTeit P=F(S)
n ds=f(T) BemonHseTcs o pa3paboraHHO# nporpamme Ha DBM.

WnxeHepHBIN pacueT OCHOBAH Ha pa30MBKe MATKOW 000JOYKH HA KOHEYHOE YMCIIO B3aMMOCBS3aHHBIX
aneMeHToB. [Ipomenypa pacuera i-ro ojiemMeHTa THOKOro OJKpaHa OOOJIOYKH — BBINOJNHSETCS B

T10CJIeI0BATELHOCTH:
Tis1=Ti—qo (Zz' + AS; Eizm) (10)
25, 2 el
e =P(Z;+ a5, 72%) (11)
it )
Ao = a; + A (12)
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NHHOBAIIMOHHAS HAIIVTABHAS KOHCTPYKIIUA BOAO3ABOPHOI'O COOPYKEHUA B COCTABE
TEXHOJOTHMYECKOTI'O KOMIIEKCA CUCTEM MHOT'ONEJIEBOTI'O BONOCHABXKEHMSI 'OPOICKHAX

$
Xi+1 = Xi + .ﬂsz Cﬂsﬂi+1 (13)

Zi+1 == Zi +ﬂ5i Sj.l]. Ifri+1 (14)

I'me (o moroHHbI Bec sKpaHa — o0onouku; Ti - ycunue B | - oM snemente; AS; - mar mo [imHe 000J0YKH;
1..(T;) - nuna sxpana 060m0uKH (MEPUMETP 110 BHICOTE); & , Agr — TEKYLLHIT yTO U IPUPALIEHKE 110 YTIIY;
Xi, Ziy Zis1, Xis1 - KOOPAWHATHI KOHIOB 3lieMeHTa.PacdeT BBIMOMIHSIETCS MO MporpamMme, COCTABICHHOM IS
IBM u 5BM

Onpenenenne ycunus Ty M HadaabHOTO yria iy BeIosnHsAeTcs MeTojoM Hetotona-Kanroposuya, nmpu
KOTOPOM IIPOLESypa pacdyeTa 3KpaHa-000JI0uKY pasaensercs Ha ABe QPyHKUNU:

{X_BK (TO-a20)=1
Z ak(Ty-ap) =H ’

I'me D - cmemenne mo X MeXIy BepXHEW M HWKHEH KpOIIKH 3KpaHa-o0onoukn; H - mpeBwiieHne BepxHei

(15)

KPOMKH HaJl HIDKHEH KPOLIKOI1.

Hnst cnydasi, KOrAa TOJOXKEHUE BEpXHEW KPOMKM M HIDKHEH KPOMKH THOKOOW 3KpaHa-000JI0YKH
3aBUCHT OT BBITAIIKMBAIOIIEH CHJIBI TIOBEPXHOCTHOM M 3ariyOJIEHHOW CHCTEM MOIUIaBKOB, F' (yHKumMM
Harpy3ku P(Z), cOCTaBisieTCs YpaBHEHHUs «mapamerpoB» mo X W mo Z, a JeHCTBYIOIIMHA (hakTop
«3aBSI3BIBACTCSA» B OINpPENEJICHUM TeOMETPUYECKUX MapaMeTpoB BOJ03a0OpHOro coopyxeHus. Tak, mis
COCTaBIICHHsI CHCTEMBl ypaBHEHHWH JUIA pacueTa JIOHHOTO 3ariyOJeHHOro TuOKoro skpaHa (puc. 5,0)
COCTABIISIIOTCS] YPAaBHEHHUS] pABHOBECHSI CUCTEMBI 3aTrTyOJICHHBIX MOIUIaBKOB (puc.5,0):

{Fn =R ,-sing+T;-sinag

R_,-cosyp =T, cosay (16)

™

Otkyzna 3HaueHue yrina (¢@) onpenensercs no popmyne:

. “—Tp BN g
¢=a CI:Q{ Tpcosal ) (17)
¥ ypaBHeHHs « [lepuMeTpoB» 3amuITyTCs:
1 =X(Toag)— B+ 1y cos@ =10 18
fo = X(Tyag) — Ly cos g 18)

AHaJIOrMYHBbIC YpaBHEHHS MEPUMETPOB OYIYT NPHU PacueTe BEPTHUKAIBHOTO IMOJIOTHHIA-IKpaHa C
CHUCTEMOH MOBEPXHOCTHBIX U 3ariyOJIEHHBIX ITOTUIABKOB U THOKUX cBsizeit (puc. 2(1)).

Pacuer ycunuii B TKaHEBOM TMOJOTHHIIE-3KpaHA BBIMOJHACTCS C YYETOM THAPOCTATHYECKOTO M
THAPOIMHAMHYECKOTO BO3JICHCTBUS OT BOJIHOBBIX Harpy3oK.

Pacuer BBITIONMHSETCS TO METOJY MPEAETbHBIX COCTOSHWH, T.e. HAUOOJNBIEE YCWINE HE JOJDKHO
NPEBBINIATH €r0 HecyIel criocoOHOCTH:

Yed R
T = — (19)
¥n'Vie
rae T - HauOojbplee pacueTHOE YCWIHE; ¥pgq - KOIPQOHUIMEHT YCIOBUH PabOTHI; ¥, - KOd(pHUIHEHT

coYeTaHUsl Harpy30kK; R - Hecymas cnocoOHOCTh CUCTEMBI TIOTLIaBKOB.
PacueTHOE ycmine B TKaHEBOM MaTepHalle IOJOTHUILE-3KPAHE ONPENEIAETCS MO BEIPAKCHHIO:
T=T"Ko K Ker K Ko Koy Ky o K,

rae  T'-HOpMaTtuBHOE ycwiane B TKaHH ruOkoro odkpana, kH/m; Ky=0,7-0,8-k03¢dduiment
omHopomHoctu  marepuana;  K,;=0,-0,9-koadpdurment mmurenpHoctH  mpounoctw;  K,=0,80-0,95-
temneparypusii ko3 dunuent;  K,,,=0,80-0,95-nunamuueckuit  koapdumment;  K,,=0,80-0,95-
k03 dunnenT npoyHoctyu mBoB; Ky , -kosddunmenT ycnosuii paGoTsl.
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Jis obecrieyeHUsT IKCIUTYaTallMOHHON HAJIE)KHOCTH BO3HUKAIOIIUE YCWIHS B TKaHEBOM THOKOM
JKpaHe PEKOMEHyeTCsl YMEHBIIIATh B IIpeieNiax oT 2-X g0 7 pas [6].

Ha ocHOBe pe3ynbTaToB HCCIICIOBAHUN W OMbBITA 3KCILTyaTallMM KOHCTPYKIIMM W3 TKAHEBBIX Mare-
pHUAIOB CHUCTEMBI MMOBEPXHOCTHBIX M 3ariyOJCHHBIX IMOIJIABKOB PEKOMEHIYETCS BBHIMOIHSATH U3 CTAbHBIX
3neKTpocBapHbIX npsiMorioBHbIX TpyOd (TOCT 10704-76 ct. COB 490-77).

Ha cragum mpoekTUpoBaHUsS MEPUMETP BEPTUKAIBHOTO MONOTHHIIA-3KpaHa (L,,) KOHCTPYKTUBHO
OTIPENIENISCTCS U3 BBIPAKCHHUS:

Lgn =Z-K,+a+hb/2 (20)
rae Z BbICOTa MOBEPXHOCTHOTO CJI0SI BOJHOIO MOTOKA (PHC. 5.B) ONpenenseTcst pa3HOCTbI0 OTMETOK CUCTEM
IIOBEPXHOCTHBIX M 3ariyOJeHHBIX NOMIaBKOB; K, - KOHCTPyKTUBHBIH KO3((DHIMEHT, NpUHMMAaeMbIi B
npeaenax 1,5-1,6;, @ - KOHCTPYKTUBHO TNPUHHUMAETCS B 3aBHCUMOCTH OT KaneOaHUs ypOBHEH BOABI Ha
BOJJHOM OOBEKTE B INEPHOA SKCILTyaTal[Md BOJ03a0OpHOrO COOPYKEHHMS; N-BbICOTAa BETPOBOW BOJHBI Ha
BOJTHOM 00BeKTe 5% 00eCreueHHOCTH WM BBICOTHI BOJIHBI OT PEYHBIX CYJIOB.

Pabounii mepumMeTp 3arinyOiIeHHOTO BCIOMOTaTelIbHOTO THOKOro skpana(b)(puc. 5,0) KOHCTPYKTHBHO
OTIpeIeIIIeTCS BRIPAKCHUEM:

Lip = (14— 15)h,, , (21)
rae fi,, - BRICOTa BOZ03a00pHOTO OKHA.

IIpocTpaHCTBEHHOE pa3MEIECHHE 3ariyOJICHHOTO JOHHOTO TMOKOro sKpaHa (puc. 2) OTHOCHTEIBHO
BEPTUKAIBHOTO TOABHKHOTO TOJOTHHIA-OKpaHa onpejenseTcs paccrosiaueM (B), koTopoe mpHHUMAaeTCs
U3 YCIOBUH HEOOXOMMMOM THAPABINYCCKOW CTPYKTYPBI MOTOKA IMEpe BOJA03a00PHBIM OKHOM JJIsi OTBOJA
MOJIOJIY JJOHHBIX BUIOB PBIO, JOHHBIX HAHOCOB M COCTaBiseT B mpenaenax (1,75-2,5) k..

Pacyer ruOkux cBsizeil M AKOPHBIX YCTPOMCTB

HccnenoBanuaMy yCTaHOBJIEHO, YTO MaKCHMAaJIbHbIE HANpPSHKEHHUS B TMOKHX CBS3AX BO3ZHHUKAIOT IPH
BOJIHOBBIX Harpy3kax Ha CHCTEMY IOBEPXHOCTHBIX MOIUIaBKOB (puc. 2). OueHKa BOJHOBBIX HAarpy3oK Ha
MHK Bon03a00pHOTO coOpykeHHs BbINONHseTcs B cooTBercTBUM co CHull 2.06.04-82 «Harpysku u
BO3/ICHCTBHS Ha THIPOTEXHUYECKUE COOPY>KEHUsD (BOJIHOBBIE, JIEAOBBIE U OT CYJIOB).

MakcuManbHOe ycwine B TMOKOM CBs3uM (KaHaTa) BO3HUKAET B MECTE KpEIUICHHS C CHUCTEMOM
MTOBEPXHOCTHBIX MOTJIABKOB U OMPEENSIETCS TI0 BEIPAKEHUIO:

Npax=+R>+(F, —F)>=R (22)

VYpaBHeHue QopMbl THOKOH CBSI3M MPH yriie atakd BONHBI =90 Tpal. U BO3MOKHOCTH HeydeTa eé

Macchl UMEIOT BU:
X =2[ch(C;) — chlaz + €]

A , 23
I, = %[ch{:a’z +Cydeh(C;)] ”

roe C; = IT]E’Q% —ah

Jns obmiero ciyyas (0=0, o<2<90rpax. 3=f(z) paspaborana mporpamMma YHCICHHOIO pacyeTa Ha
OBM.

Npmaxe = filh, A,C,d); x = fo(h,4,C,d, 2); 1 = fa(h,A,C,d,2) (24)
rae h BeicoTa BoJNHBL, A - mHA BonHBI, C - CKOPOCTH BOJHEL, O, - THaMeTp MOIUIaBKOB; Z - MepeMeHHast
(0<z<h).

SIkopHBIE YCTPOHCTBa BBINOJHAIOTCA M3 >Kese300eToHa B BUAE IUIMT C HETISIMU JAJISl KPEIUICHHS
IrHOKMX CBsi3el. SIKOpHBIE YCTpPOHCTBA YHEPKUBAIOTCA CHJIAMH TPAaBUTALMM, TPEHHUS O TPYHT U
MIpUCachIBaHUS K TPYHTY (puc.6).
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Pucynok 6. Pacyernasi cxeMa sSiKOPHOT'0 YCTPOHCTBA, r1e f.,-K03(pPHUHEHT TPeHUs G€TOHA O IPYHT;

l:;a y."Macca B3BCIICHHOI'0O B BOJA€ IKOPHOI'0 yCTPOﬁCTBa

Macca SKOpHOro yCTpOKWCTBA JOJIKHA COCTABIIATh HE MEHEE:
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T, Fop (24)
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v
VQ.Y. = =0 , (25)
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IJIe ¥5 YACTBHBIN Bec XKene300eTona, ys=24-25kH/M;, ¥, - yaensHsiit Bec Bombl y=10kH/M.
Koa¢dumment tpenust 6etona no rpyHty f,,. B Boge: mo cyrnunky 0,3-0,45; nmo mecky menkomy 0,4-
0,55; mo kpymaOMYy Tiecky 0,5-0,7; mo rpaswuro 0,6-0,8.

BoiBOaBI

1. AHamm3 KOHCTPYKIHWI BOJ03a00pHBIX COOPYKEHHH, BBIMOJIHAEMBIX W3 TPAJULIHOHHBIX MaTepHaioB
(mMeTamn, O€TOH, JKele300eTOH) TIOKa3ajl HU3KHHA YpOBEHb JKOJOTHYECKOH IPHEMIIEMOCTH K
OKpY’KalOIIUM TPHUPOJHBIM CpellaM U HEJOCTATOYHOCTh OOECIIEYECHUS] COBPEMEHHBIX JKOJIOTHYECKUX
TpeOOBaHMIA;

2. Hcnonp3oBaHWE BBICOKOIPOYHBIX CHHTETHYECKHX TKAHEBBIX MaTepHalioB IMO3BOJHIO co3naTh MHK
BOJ103a00pHOTO coopyxkeHusi B coctaBe «B.T.K.», 4TO M03BONSET OBBICUTh YPOBEHb SKOJOTHUYECKOH
NPUEMIIEMOCTH W O0ECHEeYUTh HKOJOTHYECKYI0 O€30MacHOCTh MO OCHOBHBIM KPUTEPHAIBLHBIM
MOKa3aTeNsiM;

3. Ha ocHoBe pe3ynbratoB Teoperndeckux uccienoBannii MHK Bomo3abopHOro coopykeHHs B COCTaBe
«B.T.K.», pa3paboTaHbl METOIMKH pacdeTa KOHCTPYKTHBHBIX 3JIEMEHTOB U3 TKAHEBBIX MaTepHAIOB IIPH
Pa3INYHBIX pEKUMax paboThl COOPYKEHHS BO B3aUMOJICHCTBUH C BOJHOM Cpe/ioi BOAHOTO 00BEKTA.
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ABSTRACTS

Environmental protection

MEASURES TO RECOVER OF SMALL RIVERS ECOSYSTEMS
IN THE AZERBAIJAN

I. Agaev, B. Ahmadov, T. Zeynalov, A. Muslumov

Azerbaijan Scientific and Production Association of Hydraulic Engineering and Melioration
Baku, Azerbaijan

The presented article is dvoted to the existning ecological conditions of small rivers and near by
territories; the reasons of deleterions effect on them are determined; measures taken for the restoration of
ecological conditions are presented in the article.

Keywords: river, basin, riverbed, flow, torrent, construction, flora, fauna, ecosystem, erosion.

Hydrology and Meteorology

THE POSITIVE ENVIRONMENTAL IMPACT FLOODS
ON THE KURA RIVER

V. Aliyev?, Z. Ramazanli®

Y Institute of Physics of the National Academy of Sciences of Azerbaijan
2 Azerbaijan State Pedagogical University
Baku, Azerbaijan

The article is devoted to the problems of lake-river systems of the Kura River depression. The objects
of study are Lake Hajikabul, Mehman and Sarysu. The morphometric parameters of the lakes and the
chemical properties of water before and after the 2010 flood were studied. A significant restoration of water
guality in the lakes has been established. As a result of the natural regime, there is an increase in
hydrocarbon ions by 30-60% and a decrease in the components of the chloride and sulfate class by 8-12%.
The surface area of the lakes increases by 50-90%. These facts indicate the positive impact of floods on the
Kura River on the lake ecosystem.

Keywords: Kura River, riverbed processes, flooding, like-river systems.

Hydraulic engineering and irrigation

EXPERIMENTAL STUDY OF BED DEFORMATIONS
D. Gubeladze™ ?, O. Kharaishvili, M. Kikabidze™?, N. Mebonia®

Y Georgian Technical University
2 Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

Further refinement of methods for the calculation of bed deformation caused by the influence of
induced currents in the aquifer of the open flow bed and the development of engineering methods for its
solution is one of the topical issues in the study of aquatic erosion processes. In order to rationally use water
resources and maintain the ecological balance of the environment, the practical implementation of the
calculated dependencies based on the analysis of theoretical and experimental research data in the regulation
of bed-forming processes in watercourses will significantly help in design and construction.

Keywords: bed; Water erosion; Bed bottom layer; Ecological equilibrium; Flow; Hydrodynamic
struck.
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ABSTRACTS

Hydraulic engineering and irrigation

THE FIELD RESEARCH OF THREE TIER DRAINAGE ON THE
COLCHIS LOWLAND AND ITS ASSESSMENT

M. Guguchia®, J. Migineishvili¥, G. Vakhtangishvili %

Y Ecocenter for Environmental Protection
2 Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

In order to research three tier drainage, on the Colchis lowland arranged experimental section on the
Didi Jikhaishi research polygon.

For implementation field experiment on the polygon have been cut trench with two row, which sizes
were: length 18 m, depth - 1.2 m, and width - 0.6 m.

By using field survey data has been established the field hydrological efficiency of three-tiered
combined drainage.

Keywords: Colchis lowland, three-tiered combined drainage.

Hydraulic engineering

WATER SUPPLY, SEWERAGE AND HEATING SYSTEMS EXISTING IN
ANCIENT CIVILIZATIONS AND ON THE TERRITORY OF GEORGIA

I. Denisova ¥, N. Meparishvili ¥, K. Bziava®? ?, I. Lezhava®

Y Georgian Technical University
2 Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

For normal life, human being requires water, heat and appropriate sanitary and hygienic conditions.
Habitation of a modern human being, as a rule, is equipped with both water supply and sewerage
engineering, as well as centralized or autonomous heating systems and creates a comfortable and prosperous
environment for life. It is noteworthy that our ancestors managed to comfortably equip their own habitat.
The article provides a brief historical review of the development of traditional heating, water supply and
sewage systems; It presents the results of the study of engineering attractions of Georgia such as:
Armaztsikhe-Bagineti, Dzalisi and Armazishevi, which include: water supply, water reservoirs, swimming
pool, sewage system, royal baths with the heating system Hypocaust; On the territory of Georgia there is a
large number of ruins of ancient cities and fortresses, that were characterized with a highly developed
infrastructure. The buildings and engineering systems located there are fully consistent with the ancient
Roman construction traditions. All this indicates a high sanitary-hygienic culture of the ancient Georgia.

Keywords: antique bath, Heating system, hypocaust, sewerage, swimming pool, Water supply.
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ABSTRACTS

Environmental Protection

ENVIRONMENTAL PROTECTION MEASURES
OF POTI AND ADJACENT TERRITORIES

R. Diakonidze, J. Panchulidze, T. Butulashvili, M. Shavlakadze,
Z. Charbadze, K. Dadiani, N. Nibladze, B. Diakonidze

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The paper deals with environmental protection issues in Poti and its surrounding areas, in particular:
protection against flooding and the riparian impact of Poti and its coastline, adjustment the hydrological
regime of Lake Paliastom in such a way that excess (excessive) water from Paliastom can flow freely into
the Black Sea and not to flood the areas adjacent to the lake. The issue of restoration of the old hydrological
regime of Lake Paliastom and its freshing is discussed.

The paper presents recommendations for resolving all of the above mentioned problems, including
references to one of the main means of protection of the hydraulic structure - watershed at Rioni River, 7 km
from Poti, as one of the main means of protection against flooding in Poti, for which it must be used in
accordance with existing operating rules, developed by Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University (2010).

Keywords: watershed, water consumption, solid alluvium, water levels.

Hydrology

ASSESSMENT OF CONTEMPORARY HYDROLOGICAL CONDITION
OF MINGACHEVIR RESERVOIR

F. Imanov, R. Ismayilov

"Azersu" Open Joint Stock Company "Sukanal”
Scientific-Research and Design Institute
Baku, Azerbaijan

The article is devoted to the analysis of the current hydrological status of the Mingachevir reservoir. It
is shown that for 1977-2018, especially after 1988, the water level in the reservoir decreases, which is
associated with a decrease in the inflow of river water that feeds it. The last time thereservoir was completely
filled in high water 2010.

It is noted that after the construction of the Mingachevir and other reservoirs on the Kura River, the
water and sediment runoff regimes changed dramatically in the downstream. Thus, the annual water and
suspended sediment runoff decreased by almost 50%at the mouth of the Kura River.

Keywords: water reservoir, water level, water balance, water discharge, suspended sediments.
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ABSTRACTS

Hydraulic engineering
THE EFFICIENCY OF USING MOUNTAIN WATER RESERVOIRS AND
THEIR CASCADES ENERGY RESOURCES

I. lordanishvili, K. lordanishvili, E. Khosroshvili, G. Natroshvili,
D. Potskhveria, L. Bilanishvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

There is discussed the efficiency of operation of foothills and mountain reservoirs and their cascades.
It has been suggested possibility of effective construction of Georgia foothills and mountain reservoirs,
which is based on the identity of geomorphological and climate condition of Swiss territory, where is
especially developed construction of mountain hydropower dams.

Keywords: mountain reservoirs, efficiency, hydroelectric power.

Hydraulic engineering

ASSESSMENT OF CRITICAL CONDITION OF DAMS
IN THE RIVER MTKVARI BASIN

I. lordanishvili, I. Iremashvili, G. Natroshvili, K. lordanishvili, M. Glunchadze

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

Based on the analysis of damage, accidents and disasters of around 500 dams (land, caverns and
concrete) around the world, it is established that the most sensitive dams are land. The most common causes
of breakout for each type of dam are identified. A methodology for determining the safety criteria for dams
is proposed.

Keywords: dams, damage, breakdown, disaster, safety.

Hydraulic engineering
PRESIOMETRIC METHOD OF LAND DAM BODY DENSITY CONTROL
L. Itriashvili, E. Khosroshvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The article presents the results of experimental studies on the quality of geotechnical control of the
density of ground bodies of land dams using a pressure gauge. Methods of work production, calculation and
correlation relationships are presented. The effectiveness of the method has been shown on the example of
the Algeti Dam.

Keywords: dam, ground, density, ultrasound, quality, control.
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ABSTRACTS

Hydraulic engineering and irrigation

FEATURES AND PROSPECTS OF IRRIGATION
OF EAST GEORGIA (RIVER BASIN KURA)

L. Itriashvili, E. Khosroshvili, M. Glunchadze

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

Six historical periods of the development of irrigation in East Georgia (the Kura river basin) are
considered. The geographical, soil, climatic and topographic reasons that shaped the features of irrigation are
shown. The analysis of the positive and negative aspects of irrigation at different periods of development.
The ways of irrigation development at the present stage are shown.

Keywords: aridity, irrigation, features, regulation, development, prospects.

Hydraulic engineering and irrigation

PROSPECTS OF IRRIGATION SYSTEMS
INTERNAL NETWORK OPERATION

E. Kechkhoshvili, M. Vartanov, V. Shurgaia

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The article reviews so called internal network operation organizational scheme of the irrigation
systems through amalgamation of farmers. It briefly describes specificity of creation and functioning of these
amalgamations and gives positive sides of functioning of such amalgamations.

Keywords: melioration, operation of irrigation systems, internal network, farmers’ partnerships.

Hydrology

ECOLOGICAL CONDITION OF SMALL RIVERS OF THE RIGHT EMBANKMENT OF
RIVER MTKVARI AND THEIER ASSESSMENT

Sh. Kupreishvili, P. Sichinava, T. Supatashvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The Mtkvari River in Thilisi divides the city in two parts. The part of the city on the left bank is
stretched from the Avchala River to Lochini and is characterized by relatively quiet relief. The right bank is
more relieved - the gorges allowed for the 13th valley of the Mtkvari River from the Trialeti Range.

It is noteworthy that only Mtkvari and Vera are well studied from Thilisi rivers. They were always the
subject of science, researchers, relevant specialists, general public interest. In spite of this, there is not a
critical limit that will be necessary to correctly diagnose, evaluate and safeguard the values of these rivers, to
thoroughly examine the small rivers that come into the Mtkvari.

In the article, the need to study the small rivers of the Mtkvari river is justified and a short description
of the right bank of the right bank is proposed.

Keywords: river; ecology; water resources.
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ABSTRACTS

Hydraulic engineering and irrigation

A MATHEMATICAL MODEL TO ASSESS MUDFLOW ENERGETIC
PROPERTIES

E. Kukhalashvili, G. Gavardashvili, I. Iremashvili,
L. Maisaia, N. Beraia, Kh. Kiknadze, K. Dadiani

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

Mudflow regulation issues and design building standards and rules of engineering solutions are
directly associated with the exact identification of the energetic properties of a current.

The paper uses a quality mathematical model to describe the association between the tangent pressure
and the velocity gradient of mudflows. By using the solution of the given mathematical model and by
considering the specific nature of mudflows, the calculation dependencies for motion index and average and
maximum velocities were obtained.

Keywords: mudflow, mathematical model, energetic properties, tangent pressure, velocity gradient.

Earth sciences

RENEWAL OF NATURAL FOREST SEED IN QUERCETUM CAREXOSUM DRY
ECOTOPE (SICCUM) AND RECOMMENDATIONS FOR ENHANCING THEIR
PROTECTIVE FUNCTION

M. Samadashvili, G. Gagoshidze

Georgian Technical University
Thilisi, Georgia
lakob Gogebashvili Telavi State University
Telavi, Georgia

We have studied natural resettlement in Kakheti islamic shrubs near the village of Babaneuri in the
Akhmeta municipality, on the river Kakheti. In the 1lto Valley - 600-700 m above sea level, on the slopes of
the southern exposure. It turned out that the natural amonagriti update our sample taken by the orchards there
are no unregulated livestock grazing due to the natural seed update - extremely unsatisfactory to the above
reason, anthropogenic factors, at the foot of the left trees, damaged copies diminished reproductive ability,
harmful to the body up arrangements and to enhance other reasons, to prevent the need to be carried out not
only by Georgian oak, but in general forest ecosystems - the protection, care and rehabilitation-renewal
promotion of forestry measures to increase the effectiveness of the provision, because the groves in addition
to a number of other features, extremely depressed has primarily serve as soil protection and water storage.

Keywords: exposure, forest grove, anthropogenic, amortized, reproduction, ecosystem.
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ABSTRACTS

Hydraulic engineering and irrigation

CUTTING OF IRRIGATION CANAL BY NEW
CONSTRUCTION CANAL CUTTER

V. Samkharadze

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

In the work is considered energetically indicators of the different construction canal cutter, which was
studied with tensometricly equipped soil. The model of better energy indicators became the foundation for
the establishment of the principle scheme of the irrigation surveillance canal cutter, which ensures the
formation of irrigation track trunks and tapes, provides the length of the tracking work.

Keywords: constructions, models, soil, canal, energetically indicators, canal cutter.

Hydraulic engineering
THE RESULTS OF VISUAL SURVEY OF AZAT RESERVOIR
V. Tokmajyan

Shushi University of Technology
Shushi

Azat Reservoir has strategic importance for the Republic of Armenia. By regulating the annual flows
of the Azat River, it ensures the demand for both irrigation of agricultural lands and water supply of national
production facilities. A visual study was conducted to find out the scope of the problems to be examined in
the structures of Azat Reservoir. The subject of study were the dam, the spillway etc. This article provides
some of the results of our research.

Keywords: reservoir, dam, spillway.

Hydrology and Meteorology

CHANGES OF SOLID ALLUVIUM OF RIVER IN CURRENT
CLIMATE VARIABILITY CONDITIONS

J. Panchulidze, R. Diakonidze, G. Charbadze, M. Shavlakadze,
N. Nibladze, F. Lortkifanidze, B. Diakonidze

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The article describes the principle of determination of solid alluvium for unexplored rivers, based on
the materials obtained through observations and monitoring by means of precise dependency R = f (Q) curve
the local location, as a result of natural observation of water flow.

Keywords: river, water flow, solid runoff.
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ABSTRACTS

Hydraulic engineering and irrigation

ASSESSMENT OF ALAZANI SALINE SOILS AT THE EXPERIMENTAL SITE
I. Kuparashvili, G. Kakashvili, L. Toklikishvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The article describes the work of results of chemical-laboratory study of water and saline samples of
collectors on the 45 ha trial plot of Ts. Mirtskhulava Water Management Institute. Mineralization of water
and soil salinity is determined by specimen processing.

Keywords: anion, cation, soil, water, collector.

Environmental protection

DETERMINING THE CHEMICAL CHARACTERISTICS OF THE WATER
WELLS USED BY THE RURAL POPULATION IN THE KOLKHETI LOWLAND
(20.05.2019)

L. Tsulukidze, E. Topuria, G. Chakhaia, N. Kvashilava, 1. Khubulava,
T. Supatashvili, I. Kvirkvelia

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

The paper determines the chemical characteristics of the water wells used by the rural population in
the Kolkheti lowland. The results of the water quality examination of water wells used by rural population in
7 municipalities of Kolkheti have been listed. It is also necessary to prepare recommendations for the
neutralization of polluting places to prevent further water pollution of the water wells.

Keywords: water quality, surface waters, artezial water.

Hydraulic engineering and irrigation

DETERMINE THE MARGINAL WATERSHED AND VOLUMETRIC WEIGHT
INDICATOR OF MUKHRAN-SAGURAMO VALLEY SOIL IN
LABORATORY CONDITIONS

0. Xaraishvili?, M. Kikabidze?, N. Mebonia?, M. Lomishvili¥, K. Rokva®

1) Georgian Technical University
2) Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

It is justified, that the irrigation norm can be estimated, if we have researched water in the soil and
know the soil's maximum moisture-limit watershed.

On the basis of the laboratory studies, Mukhran-Saguramo Valley watershed and volumetric weight
indicators are offered which will allow the local population and farmers to identify the optimal importance of
irrigation.

Keywords: water, Irrigation rate, volumetric weight, Marginal water discharge.
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ABSTRACTS

Hydraulic engineering and irrigation

INNOVATIVE FLOATING WATER INTAKE STRUCTURE IN THE
PROCESSING OF COMPLEX MULTI-PURPOSE SYSTEM OF WATER IN
URBAN HOUSEHOLDS, ECONOMIC ENTITIES

E. Khetsuriani V2, V. Bondarenko ¥, A. llyasov ¥,
M. Shtavdaker ¥, T. Khetsuriani®

Y South-Russian State Polytechnic University (NPI) them. M.1. Platova
Novocherkassk, Russian Federation;
2 Don State Technical University
Rostov-on-Don, Russian Federation;

% Novocherkassk Engineering and Reclamation Institute
Don State Agrarian University
Novocherkassk, Russian Federation;

“ Branch of WTL (USA) in Asia,

Moscow, Russian Federation;

% Rostov State Medical University
Rostov-on-Don, Russian Federation

Water technological complex consisting of existing and upcoming specialized type of natural-technical
systems PTS "Natural water environment - Water technological complex System of multi-purpose water
supply" ("P. V. C.-V. T. K. S. M.") is an important multifunctional anthropogenic component from the
constructive perfection of which depends on its environmental acceptability (EA) to environments as the
dominant factor for ensuring environmental security (DL) in the zones of its influence. In the composition of
the title "P. V. C.-V. T. K. S. M. V." "V. T. K." how the anthropogenic component is important, a functional
which depends on a continuous water supply in urban, settlement and economic facilities, for example (TPP,
NPP, TPP, etc.), in the estimated amount of providing modern environmental requirements. Water supply of
urban economy, economic objects is carried out by selecting the estimated costs (Q m*/s) of water from
water bodies (river, reservoir), which causes a number of important environmental problems, the main of
which are the preservation of the biological diversity of ichthyofauna (various species of fish, etc.) and
aquatic vegetation, protection from toxic blue-green algae, river dryness, etc.

Based on the analysis of the results of years of research by us and many other authors of showed that
to ensure the environmental requirements for the conservation of biological diversity in a water body in the
selection of design water flow for "S. M. V." a need for new methodological approaches to ensure modern
environmental requirements, which is the dominant of EB provision in zones of influence "V. T. K." in
which the water intake structure directly interacting with a "P. V. S." water object.

Keywords: water intake technological complex, natural and technical system, environmental
acceptability, environmental safety, soft surfacing structure, physical and geometric parameters of soft
surfacing structure.
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AHHOTAIIUAN

OxpaHa OKpPY/KaIOIIEH cpeabl

MEPOIIPUATHUSA IIO BOCCTAHOBJIEHUIO MAJIBIX PEYHbBIX
3KOCHUCTEM A3EPBANIKAHA

Araes U.A., AxmenoB b.M., 3eiinanos T.C., Myciaymos A.M.

A3zep0aiimKaHCKoe Hay4HO-IIPOU3BOACTBEHHOE 00bEINHEHHE
TUAPOTEXHHUKU U MEITHOPALIIN
baky, AzepOaiimkan

IIpencraBieHHas CTaTbs IOCBSIOEHA CYLIECTBIOLIEMY AKOJOIMUECKOMY COCTOSHMIO — OKpY’Karollei
CpeIbl MaJIbIX PEK, MPOTeKAINX B Azepbarimkane. OnpeaeieHsl MPUYHHBI BPETHOTO BO3ICHCTBHUS HA HUX
U TaHBI MEPOIIPUATHUSA [0 YIYYIIEHUIO SKOJIOTHYECKOTO COCTOSHUSA.

Knwouesnie cnosa: pexa, 0accelin, pyciio, HOTOK, cCOopyxeHue, ¢opa, payna, skocucrema, 3po3usl.

I'uapoJiorusi 1 METEOPOJI0T sl

IMPOSABJIEHUE TIO3UTUBHOT O BJMUAHUSA HA OKPYKAIOIYIO CPEAY
HABOJHEHUM HA PEKE KYPA

Asues B.A.Y, Pamazanibi 3.3.2

Y Uucruryr gusnkn HAH Asep6aiimpkana
2 Azepbaiimkanckuii ['ocynapcrBennsii [lenaroruueckuii yHUBEpCUTET
Baky, Azepbaiikan

CraThst TOCBSIIEHA TPOOIEMaM 03epPHO-PeUHBIX cucTeM Kypa-Apakcckoit Hu3MeHHOCTH. OOBEKTHI
uccnenoBanus ozepa ['amkukadbyn, Mexman u Capeicy. Bbutn u3ydeHbl MOPGOMETPUUCCKUE MAPAMETPHI
03€p M XUMHUYECKHE CBOMCTBA BOIBI 10 u mocie HaBogHeHUs 2010 roma. YCTaHOBIEHO 3HAYUTEIHHOE
BOCCTAaHOBJICHHUE KauecTBa BOJbI B 03€pax IMOCJIEC HABOJHEHUSA. B pe3ysibTaTe €CTECTBEHHOIO PEKUMA
HaOJroaeTcs yBeluueHne HOHOB TupokapOooHatoBHa 30-60% 1 yMeHbIIEHHE HOHOB XJIOpa U cyibdara Ha
8-12%. Ilmomans moBepxHOCTH o3ep yBenuumBaercs Ha 50-90%.0Otu  pakThl CBUIETEIBLCTBYIOT O
MOJIOXKHUTEIEHOM BO3/ICHCTBUY HABOIHEHUH Ha peke Kypa Ha 03epHYI0 S9KOCHCTEMY.

Knrwouesnie cnosa: pexka Kypa, pyciioBble poIecchl, HABOJHEHHE, 03€PHO-PEYHBIC CUCTEMBI.

I'mapoTexHHuKa M MeJIHOPAIIHA

3KCHEPUMEHTAJIbHOE UCCJIEJOBAHME JJE®@OPMAILIUM PYCJIA

I'yoesnanze 21.1)' 2), Xapanmsuiu O. 1), Kuka6unze M. 2), MeGonus H. V

Y I'py3uHCKHii TeXHUUYECKHI YHHBEPCHTET
2 HuctutyT BomHoro xo3siictea um. L. Mupixynasa
['py3HMHCKOTO TEXHHYECKOTO YHUBEPCUTETA
Tounucu, I'py3us

JlanbHeliliee COBEPIICHCTBOBAHWE METOAOB pacdera aedopmMalidii pycia, BbI3BaHHBIX BIUSHHEM
VHAYIIUPOBAHHBIX TEYCHUU B BOJOHOCHOM TOPH30HTE OTKPBITOTO PyCiia, W pa3paboTKa HHKCHEPHBIX
METOZOB HMX PEIICHUS - OJHA M3 aKTyaJIbHBIX 3a/ad MCCIICIOBAHUS IIPOIIECCOB BOAHOU dpo3mu. B mmemsx
PaIMOHAIBPHOTO UCTIOIh30BAHUS BOJHBIX PECYPCOB U MOICPIKAHUS SKOJIOTHIECKOT0 OalaHca OKpYKaromIei
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AHHOTAIIMH

Cpebl MPaKTHYECKas peaTn3ains pacCCUNTAHHBIX 3aBUCHUMOCTEH Ha OCHOBE aHAIIN3a JAaHHBIX TEOPETHIECKUX
Y DKCHEPUMEHTAIBHBIX KCCICAOBAaHUI B PETyJIMPOBAHUM TPOIECCOB PYCIOO0Pa30BaHUS B BOJOTOKAX
CYIIECTBEHHO ITOMOET MPH NMPOESKTUPOBAHNH, CTPOUTEIHCTBE THAPOTEXHUUECKAX COOPYKEHHH.

Kniouegwvle cnosa: pycno; BOAHAS 3pO3Usl; HIDKHUN CIION pycia; SKOJIOTMYECKOE PaBHOBECHE; MOTOK;
TUAPOAUHAMHUYECKAs! CTPYKTYpa.

I'napoTexHuKa M MeJauopanmsi

ITOJIEBBIE UCCJIEAJOBAHUA U OHEHKA TPEXBAPYCHOI'O
KOMBHUHHUPOBAHHOI'O IPEHAKA HA KOJIXUJICKON HU3SMEHHOCTHA

I'yry4yus M. 1), Murnnenmsuian Jx. Y, Baxranrmmsnam I'.%)

Y DKOLEHTp 3aIMThI OKPYXKAIOMIEH Cpe/Ibl
2 HMuctutyt BonHoro xo3sicrea um. L. Mupuxynasa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Tounucu, ['py3us

C uenbio MpoBeNEHHsI MOJIEBBIX HMCCICAOBAHHUN Ha TPEXBSIPYCHOM KOMOWHHPOBAHHOM JIpEHAXKE Ha
Konxuackold HU3MEHHOCTH, Ha wuccienoBaresbckoM monurone Juam J[xuxanmm Obul  00ycTpoeH
IKCTIEPUMEHTAIBHBIA y4dacToK. Ha mecte ObLia mpojiokeHa TpaHIIes B J1Ba pPsAda, pa3Mepbl KOTOPOH
coctasisuii 18m B anuny, 1,2 M B riryOuny, a mmpuHa — 0,60 M.

[ToneBbIMH HCCIIETOBAaHMSAMH YCTaHOBJECHA THApOJOTHYEcKas 3(QPEKTUBHOCTE TPEXBIPYCHOTO
KOMOWHHPOBAaHHOTO JIPEHAXKA.

Knrouesnie cnosa: Konxuackass HI3MEHHOCTD, TPEXbPYCHBI KOMOMHHPOBAaHHBIHN JPEHAK.

I'maporexnuka
CUCTEMbI BOJOCHABKEHUSA, KAHAJIM3ALIMU U OTOIVIEHUA,
CYILIECTBYIOIIUE B APEBHUX HUBUJIN3ALMAX
N HA TEPPUTOPUU TPY3UN

Jlenncona I/I.A.l), MenapumBuin H.M.l), B3uasa K.I'."' 2), Jdesxapa U.B.Y

2 I'py3uHCKUMI TEXHUUECKUH YHUBEPCUTET

2 .
) HNuctutyT BomHoro X03siicTBa um. L. Mupnxynasa
I'py3HHCKOTO TEXHMUYECKOTO YHUBEPCUTETA
Tounucwu, ['py3us

Jnst HopMalbHOM >KM3HENEATEIbHOCTH YeIOBEKY HEOOXOIMMBI HaJHM4YWe BOMABI, TETUIAa M XOPOIINX
CaHUTAPHO-TUTHEHWYECKUX yclnoBUH. JKuibe COBpEeMEHHOro 4YeloBEKa, KaK IPaBHUJIO, OCHAIIEHO
WH)XCHEPHBIMU CHCTEMAaMH BOJOCHAOKEHUS W KaHAJTW3aIMH, a TakkKe, [EHTPAIbHBIMUA UM aBTOHOMHBIMHU
CHUCTEeMaMH{ OTOIUIEHHUS W TIPEACTaBIseT COOOH OIaroycTpoeHHyI0 W KOM(OPTHYIO Cpefy Ui OOWTaHus.
[IprMedaTensHO, YTO U HAIIMM OpEAKaM YyAaBajoch KOMGOPTHO o0ycTpauBaTh coOCTBEHHOE >xuiuiie. B
CTaThe JIaH KpaTKUd 0030p WCTOPUHM PA3BUTHS CHUCTEM OTOIUICHUS, BOJOCHAOKEHWS W KaHAJM3allWu;
MIPEICTaBICHHBI PE3yIbTaThl H3yUYEHUS MHKEHEPHBIX JOCTONPUMEYATEIBHOCTEN HCTOPHUECKHX TAMATHUKOB
I'pysun: Apwmasnuxe-barunern, npeBHuil ropon /l3amucm m ApmasucxeBH, B HX YHCIIE BOJOIPOBO/I,
BOJOXPAaHWINIIA, OaCCEHHBI, CUCTEMbI KaHAIN3AINH, TApCKHe OAHU C CHCTEMOH OTOIUICHHS «THIIOKAayCT).
Ha tepputopun I'py3um MHOro pa3BalvH aHTUYHBIX TOPOAOB M KPEMOCTEH, B KOTOPHIX OOHapy»eHa
BBICOKOpa3BHUTas HHOpacTpykrypa. COOpYXKEHUS W HHKEHEpHbIE CHCTEMBl MOCTPOCHBI II0 THITY
JIPEBHEPUMCKHUX CTPOUTENBHBIX Tpaguluid. Bce 3TO yka3blBaeT Ha BBICOKYIO CaHHUTApHO-TMTHEHHUYECKYIO
KyJnbTypy cpeaHeBekoBoi ['py3un.

Kniouesvie cnoga: BOIONPOBOJ, KAHAIN3ALMS, CUCTEMA OTOIJICHUS], aHTUYHAasl OaHs1, TUIIOKAYCT.
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OxpaHa OKpPY/KaIOIIEH cpeabl

3AIIUTHBIE MEPOITPUATHUSA YKOJOTI MYECKOM BE3OITACHOCTH
I'.IIOTU 1 ETO OKPECTHOCTEN

Juaxonunnze P.B., Ilanuyanaze k. H., Byryaamsuian T., lasaakanze M.JL., Yap6anse 3.,
Hanuanu K., Huoaanze H.111., luakouunnze b.P.

HNuctutyT BomHOrO X03s11icTBa M. L. Mupnxynasa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Towmucy, ['py3us

B pabote paccmarpuBaroTCsi BOIPOCH 3alIUTHl JKOJOTHUYECKOW Oe3omacHocTH T. llotm u ero
OKPECTHOCTEH, B YaCTHOCTH: 3ammuTa T. [IoTh 1 ero oKpecTHOCTeH OT 3aTOIUICHUSI ¥ MPUOPEKHON TOIIOCH
MOps OT BOJHOBOTO BO3/EHCTBUA, pErylIHpOBaHHE THAPOJIOTHYECKOro pexknuMa osepa [lanmacromu Takum
o0pa3oMm, 4YTOOBI CTEKAaHHE M3IUIIKOB BOAbl o3epa [lammactomm B YepHoe Mope Morio cBOOOTHO
OCYILECTBIATBCS U HE 3aTOIUISUIMCH OBl OKPECTHOCTH 03epa. Takike paccMOTpEH BONPOC BOCCTAHOBIICHHS
CTaporo ruAPOJIOTHYECKOro pexxrma o3epa IlannacToMu 1 BHOBB €r0 ONPECHEHUS.

B pabote mpencraBieHbl peKOMEHOALMN PETyIUPOBAHUS BCEX BBIMICYIIOMSHYTHIX MPOOJIEM, B TOM
YUCJIE TUIPOTEXHUUECKOTO COOPYXKEHHMs, pacnoyiokeHHoro Ha 7 kM or r.llotu Ha peke Puonu -
BOAOAEIUTENBHOIO y3I1a, KaK OJHOIO M3 OCHOBHBIX CPEICTB 3aIIMTHI I. II0TH OT 3aTomiIeHus, I Yero ero
WCTIONb30BaHUE JIOJDKHO OCYIIECTBIATHCS COTJIACHO CYIIECTBYIOIIMX MpAaBHJ, KOTOpBIE pa3paboTaHbl
WuctutyTom BogHoro xo3siictsa uM. LILE. Mupuxynasa I'py3uHckoro rexundyeckoro yausepcurera (2010 r).

Knrouegole cnosa: BOOOIETUTENBHBIN y3€I1, pacXo BOABI, TBEPABIN CTOK, YPOBEHb BOJIBI.

I'mapoJorus

OLHEHKA COBPEMEHHOI'O TMIPOJIOI'MYECKOI'O COCTOSAHUA
MHUHI'AYEBHUPCKOI'O BOJOXPAHNJIMIIIA

Nmanos ®@., Ucmaunios P.

OTKpBITOE aKIIMOHEPHOE 0OLIECTBO «A3epey»,
Hayuno-HccnenoBarensckuii u Ilpoextasiit Uacturyt «Cykanam»
baky, Azep0aiimkan

CraTesi  TOCBSIIEHAAHAN3y COBPEMEHHOTO  THAPOJIOTHYECKOTO  COCTOSHHUS ~ MuHradeBmpc-
koro Bopoxpanwinma.llokazano, uro 3a 1977-2018 rr., ocobenHo mocine 1988 r. ypoBeHb BOIBI B
BOJOXPAHWINIIE CHI)KAETCS, YTO CBA3AHO C YMEHBIIEHHWEM IPUTOKAa PEYHBIX BOJ, MUTAIOMMX ero.B
MOCJETHUHA pa3 OH ObUT MOJIHOCTBIO 3aI0JIHEH B MHOTOBOAHbIH 2010 .

OtmedaeTcsi, 4TO TOCNie CTPOHUTEIhCTBA MMUHTaueBHPCKOTO W APYyrux BojoxpaHwinil Ha Kype,
BOJIHBIA PEXHUM M PEXKHM CTOKAa HAHOCOB PE3KO W3MEHWIHCh B HWKHeM Obede. Tak, pacxoj BOABI U
B3BEIICHHBIX HAHOCOB B ycThe Kyphl cHu3nmmch noutu Ha 50%.

Kniwouegvle cnoea: BONOXpaHWIHUINE, YPOBEHb BOJBI, BOAHBIN OallaHC, Pacxo]] BOABI, B3BEIICHHBIC
HaHOCHI
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I'maporexHuka

Y®OEKTUBHOCTD UCITOJb30BAHUSI DHEPTOPECYPCOB I'OPHBIX
BOJOXPAHWJIMII M UX KACKAJIOB

HNoppanmmsuiau U.K., Hopaanumsuin K.T., XocpomBuau E.3.,
Harpowsuiu I'.H., ITouxsepus J.1., bunanumsuau JI.P.
WNHucTuTyT BogHOro Xo34icrea uM. L. Mupuxynasa

I'py3MHCKOTO TEXHUYECKOTO YHUBEPCUTETA
Towmucy, ['py3us

PaccmoTpena 3 QpeKTHBHOCT IKCIUTyaTallMy TOPHBIX M NPEATOPHBIX BOJOXPAHWIMIL U UX KAaCKaJIOB.
[Ipennaraercss BO3MOXKHOCTH 3(PPEKTUBHOIO CTPOUTENBCTBA TOPHBIX U TPEATOPHBIX BOJOXPaHMIMII,
KOTOpOE 00OCHOBBIBAETCS] HACHTHYHOCTHIO TeOMOP(OIOrHYECKUX U KIMMaTuueckux ycnosuii LlBeiinapuu,
rzie OCOOCHHO PAa3BUTO CTPOUTEIILCTBO TOPHBIX THAPOIIEKTPOCTAHIIHUH.

Knirouesvie cnosa: ropupie BoJoXpaHUIUIIA, 3Q(HEKTUBHOCTh, TUAPOIEKTPOIHEPT U .

I'maporexHuka
OHEHKA KPUTHYECKOI'O COCTOSAHMUA IIVIOTUH

Hoppanumsuiau U., Upemamsuiau U., Harpomsuiau I'.,
HNopnannmsuin K., I'mynuangze M.

WHuctuTyT BogHoro xo3gaiictea uM. L. Mupuxynasa

I'py3HHCKOTO TEXHMUYECKOTO YHHUBEPCHTETA
Tounucwu, ['py3us

Ha ocHoBe aHanm3a moBpexaeHHl, aBapuii U katactpod okono 500 mimoTuH (3eMIISIHbIC, KAMEHHO —
HaOpocHble OCTOHHBIE) IO BCeMy MUpY YCTaHOBJIEHO, YTO HamOoyiee YS3BUMBIMHU IJIOTUHAMH SIBIISIOTCS
3emisiHble. OmpesenieHsl Hanbojiee paclpoCTpaHEHHBIE MPUYMHBI MPOPHIBA IS KaXIOTO THIA IJIOTHH.
IIpenoxena MeToMKa ONPEAEIeHUs KPUTEPUEB O€30I1aCHOCTU INIOTHH.

Knrwouesvie cnosa: NOTHHBI, TIOBPEXICHHSA, aBapHH, KaTacTpo(dbl, 6€30MacHOCTb.

I'maporexnuka

NPECCUOMETPUUYECKHI METOJI KOHTPO.JIA
IIVIOTHOCTH TEJIA 3EMJIAHBIX IIVIOTUH

Urpunamsuian JI.A., XocpomBuiu E.3.

HMHcTuTyT BogHOro X03s1HicTBa UM. 1. Mupuxynasa
I'py3uHCKOro TEXHUYECKOTO YHUBEPCUTETA
Tounucu, I'py3us

B cratee mnpuUBOIATCA pPE3yJbTaThbl SKCHEPUMEHTAIBHBIX MCCIAEAOBAHMM [0 T'€OTEXHUYECKOMY
KOHTPOIIXO U KaYECTBOM IIJIOTHOCTH IPYHTOB Te€jla 3€MIISIHBIX ILUIOTUH, C UCIOIb30BAHUEM YIIBTPA3BYKOBOIO
IIPECCHOMETPA.

[TpuBomUTCA METOAMKA MPOBEAEHUS pabOT M METOABI PacdeTOB M YCTAHOBICHHS KOPPEIALMOHHBIX
3aBUCUMOCTEW TapHpOBOYHBIX HOMOrpamm. Ha mpumepe ANreTckoil MioTWbl mokazaHo 3()(eKTUBHOCTD
MeToza.

Knrouegvle cnosa: IIOTHHA, TPYHT, IUIOTHOCTh, YJIBTPa3BYK, KayecTBO, KOHTPOIb.

166 @3- FoOEbyEsgsl Labgermdols figsenms 3gm®bgmdols 0blGoGTE oL bsdgsboghem dHmdsms 3Hgdwemo Ne74, 2019 §.



AHHOTAIIMH

I'uapoTexHuKa ¥ MeJuopAIUA

OCOBEHHOCTH M NEPCHEKTHUBHI OPOIIEHUS
BOCTOYHOM I'PY3UH (FACCEHH P. KYPA)

Urpunamsuian JLA., I'nynuanse M.

HNuctutyT BogHOrO X03siicTBa M. L. Mupuxynasa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Towmucu, ['py3us

PaccMoTpeHs! 1mIecTh MCTOPHYECKHUX TEPUOJOB pa3BUTHS mppurannu Boctounoit I'py3un (6acceitn
pexu Kypa). Tlokazanbl reorpaduveckue, MOYBCHHBIC, KIMMATHYECKHE M TONMOTpaUUecKUe MPUUMHBI,
KOTOpbIe (OpMHpOBaIU OCOOCHHOCTH OpOIIeHUs. [IpoBecH aHAIM3 MOJOKUTEIBHBIX W OTPUIATECIBHBIX
ACTMeKTOB HWppWUTAlliM Ha pa3HBIX TNepuonax pa3Butus. llokazaHbl IyTH pa3BUTHS OPOIISHUS Ha
COBPEMEHHOM JTarle.

Kntroueenle cnosa’ apuaHOCTD, NppUTALINS, OCOOCHHOCTH, PETYINPOBAaHUE, PA3BUTHUE, IEPCIICKTHBEI.

I'HapoTexHuKa M MeJUOopPAIUA

HNEPCHEKTHUBBI DKCILTYATAIIAU BHYTPUXO3SMCTBEHHOM CETH
OPOCHUTEJIBHBIX CUCTEM

KeuxomBuian 3.M., Bapranos M.B., lypras B.I11.

HNHcTtuTyT BosiHOTO X03s1iicTBa uM. LI. Mupixynasa
I'py3UHCKOT0 TEXHUYECKOTO YHUBEPCUTETA
Towumucu, ['py3us

B cratee paccMoTpeHa opraHH3aliOHHAs CXeMa JKCIUTyaTallid T.H. BHYTPUXO3SHCTBEHHOM CETH
OPOCHUTEJIbHBIX CHCTEM MyTEM (epMepcKuX OOBbeIMHEHUH, KpaTKO OmHMcaHa crenuduka CO3JaHus MU
(YHKLIMOHUPOBAHHUS 3TUX O0BEIUHEHUH, IPUBEIEHBI TOJIOKUTEIBHBIE CTOPOHBI X JESTEIBHOCTH.

Kntouegwvle cnosa: mennopanusi, SKCILTyaTalisi OPOCUTENBHBIX CUCTEM, BHYTPUXO3SHCTBEHHAS CETh,
(dbepMepckue TOBapHILECTBA.

I'mapojorus

IKOJJIOI'MYECKOE COCTOAHME MAJIBIX PEK ITPABOI'O BEPET'A
PEKU MTKBAPHU N UX OLIEHKA

Kynpenmsuin 1., Cuyunasa II., Cynaramsuiau T.

HMucTuTyT BogHOro X03s1icTBa UM. 1. Mupuxynasa
I'py3uHCKOrO TEXHHYECKOTO YHUBEPCUTETA
Towumucu, ['py3ust

Pexa MtkBapu B TOmnvcH JenuT CTOMUIYy HA JBe yacTH. YacTh ropojia, pacIoyioKeHHas Ha JIEBOM
Oepery, npocTupaeTcss oT ABdYaja 0 peku JIOUMHU M OTIIMYACTCS OTHOCHTEIBHO CIIOKOMHBIM Pelibe(hOM.
[IpaBsiii Geper Oosiee penbedHBIN - K TPUHAALATH YIIEIbIM peKkd MTKBapu OT MPUTOKOB Tpuanerckoro
xpe0Ta CIyCKaloTCsT OBPary.

IIpumeuaTenbHO, 9TO U3 peK TOMIMCH OCHOBATEIHHO M3YYEHBI TOJILKO peka MTtkBapu u Bepe. OHu
Bceryia ObUTM TMPEIMETOM HMHTEpeca HayKW, HCCIENOoBaTeNel, MPO(UIbHBIX CICIHUAINCTOB U IIUPOKOH
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obmrecTBeHHOCTH. TeM He MeHee, He MPeoI0JICHa Ta KpUTHIeCKas dyepTa, KoTopas Oblia Ol HeoOXomuMma Jis
HaJIJIS)KAIIETO BBISBIICHYS, OIICHKH, 3all[UTHl 1 OCHOBATEIILHOTO U3YUYCHHUS PEK, BIIAJAIONINX B MTKBapH.

B cratbe 060cHOBaHa HEOOXOUMOCTD U3yUYCHHUS MaJIbIX PeK peku MTKBapH U IaHO KPaTKOe OTMCAHHE
MaJbIX peK IpaBoro oepera.

Knrwouesnie cnosa: pexa; SK0OIOTH; BOAHBIE PECYPCHI.

I'napoTexHuKka M MeJauopanmsi

OIIEHKA MATEMATHUYECKOM MOJIEJIM SHEPTETUYECKHX
XAPAKTEPUCTHUK CEJIEBOI'O IOTOKA

Kyxanamsuwim J. I'., l'apapapamsuiau I'.B., Upemamsuian U.P.,
Mamucas JI., bepasa H., Kuxknanze X. JI., lagnanu K.

WHuctuTyT BogHoro xo3gaiictea uM. L. Mupuxynasa
['py3uHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Tounucwu, ['py3us

Bompocer perynupoBaHus cenel W HWHXEHEPHBIC PEIICHUS MPOEKTHBIX M CTPOUTENBHBIX HOPM
HETIOCPEICTBEHHO CBS3aHBI C YCTAHOBICHUEM DHEPTETHUCCKUX XapaKTEPUCTUK CEJIEBOTO MOTOKA.

Jis omrcaHus CBsI3eil MEXIY KacaTelTbHBIMH HANPSHKEHUSMH W TPaJueHTaMH CKOPOCTEH CEIeBOTO
MMOTOKA WCIIONIb30BAHBI MATEMATHYECKH KAadeCTBEHHBIE MOMAENH, JUIA pEHIeHHS KOTOPBIX C YYETOM
CHGHI/I(i)I/IKI/I cenen IMMOJTY4YCHbI PACUCTHBLIC YPAaBHCHHUA HHACKCOB JABWIXCHUA, CPCIHHUX U MAKCUMAJIbHBIX
CKOpOCTEH.

Kntouegvle cnoga: cenepple TMOTOKH, MaTeMaTHYECKHE MOENH, YHEPTeTHUYECKHE XapaKTEePHUCTHKH,

KacCcaTCJIbHBIC HANIPSKCHUSA, TPAAUCHT CKOPOCTH.

HccaenoBanus mo M3y4eHu10 3eMJan

ECTECTBEHHOE CEMEHHOE BO3OBHOBJIEHUE B CYXHX DKOTOIAX
(SICCUM) B IYBPOBBIX JIECHBIX TUTTIAX (QUERCETUM CAREXOSUM)
KAXETHH U PEKOMEH/IAIIAM 10 TOBULIEHWUIO WX 3ALATHOMN
®YHKIIUN

CamMagamBHIA M.V , F'arommnse C. 2)

1 . .
) T'py3HHCKHiT TEXHUUYECKHUT yHUBEPCHTET

Towumucu, ['py3us
2 TenaBckuit rOCyIapCTBEHHBIN yHUBEPCHUTET UM. SIko0a ["orebamBumm
I'py3HHCKMI1 TEXHUUECKUH YHUBEPCUTET
Tenasu, ['pysus

EcrectBenHoe Bo300HOBNeHMEe B KaxeTmHckux JsecHuX Ttumax ayba rpysuHckoro (Quercetum
carexosum) M3ydaldd B OKpecTHAacTsXx cena babaneypm B AXMETCKOTO MYHHUITUTIAIWTETA, B YIICIHUU PEKU
Wnro - Ha BeicoTe 600-700 M Hax ypoBHEM MOps, Ha CKJIOHaX IOKHOM 3KCIO3HLMUHU. Y CTAHOBIEHO, YTO
€CTECTBEHHOE BETETaTUBHOE BO300OHOBJIIEHHME Ha OTOOpPAaHHBIX HAMH NPOOHBIX IJIOMIAASNX MPAKTUYECKU
OTCYTCTBYET H3-3a HEperyJupyeMoro Iocrda CKOTa, a €CTECTBEHHOE CEMEHHOE BO300HOBIEHUE KpailHe
HEYIOBJIETBOPUTEIBHO M3-32 AaHTPOIIOICHHOIO (haKTopa. DTOro cielyeT MperoTBpalarh, YTOObl OBBICUTD
3 PEKTHBHOCTh JIECOXO3SMCTBEHHBIX MEPONPUSITHI HE TOJBKO JIJISI TPY3MHCKOTO JIy0a, HO W JUIS JIECHBIX
9KOCHUCTEM B IIEJOM, MOCKOJIBKY 3TH POILHM, [MOMHUMO psAfa ApYyrux (YHKUUH, CHIBHO IerpaJlupOBaHbI,
MIPEKIE BCETO, IOYBOH U PaCTUTEIBHOCTBIO.

Knwouesvie cnoga: 5>KCIO3NUILBIA, JPEBOCTOM, AaHTPOIOI€HHOE, aMOPTU3aLMs, PEeHpOLyKIIbLi,
9KOCUCTEMA.
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I'napoTexHnKka M MeJauopanmsi

MIYTHA YCTOMUYUBOCTH IOJINBHBIX BOPO3 ]
N YIJIMHEHUE UX NIOJIUMBHOU CIIOCOBHOCTH

Camxapanze B.U.

MNucturyt BogHoro xo3siictea um. L. Mupixynasa
I'py3HHCKOTO TEXHMUYECKOT'O YHUBEPCUTETA
Tounucu, ['py3us

Y umHeHue IHHBI 00pO36! 00ECTIeYNBAET BHICOKOE KAUYECTBO HAPE3KH MOJIMBHBIX 00OPO3/1, UMEIOIINX
YCTOMYMBEIE OTKOCBI, HCKJIIOYAaeT OCIOKHCHHOE TICPEMEIICHUE CTOKA, 3HAYUTEIHHO YMCHBIIACT
WHTEHCHBHOCTH BOJHOM 3PO3UH MOYBKI, OTIMYAETCS BBICOKOW 3KOHOMHYHOCTHIO, YCTOWYHBOCTHIO B padoTe,
a TaKKe YBEITMYIHUTH CPOK IKCILTyaTalliy OPOCUTEIEHOM OOPO3 bl

Knrouesnie cnosa: 60po3aa pezak, BogHas Spo3ust, KATKOBBIH 00PO3710e.

I'maporexnuka

PE3YJIBTATBI BU3YAJIBHOT'O OBCJIEAJOBAHUA
A3ATCKOI'O BOJOXPAHUJINIIA

Toxmamxkan B.

Iymuiickuid TEXHOJOTUYECKUN YHUBEPCUTET
r. lymm

Azarckoe BOJOXpaHHIIUINE UMEET CTpaTerudeckoe 3HadeHue aisi PecnyOnmku Apmenus. Perymupys
TOJZIOBOM CTOK peku A3aT, oHO 00ecredrBaeT Cpoc, Kak Ha OPOIICHUE CeTbCKOXO03SHCTBEHHBIX 3eMeJb, TaK
W Ha BOJOCHAO)KEHHE HAIMOHAJBHBIX IMPOHM3BOACTBEHHBIX OOBEKTOB. Bu3syanbHoe HccienoBaHue ObLIO
MPOBEJIEHO /I YTOYHEHHWS Ppa3IUYHBIX TPOOJIEM THUAPOCOOPYKEHHHM A3aTCKOrO BOJOXPAHUIIHINA.
[Ipeamerom mccienoBanus ObUIM TUIOTHHA, BOgocOpoc u Jip. B nmaHHOW craThe mpeicTaBieHbl HEKOTOPHIC
pe3yIbTaThl HAIIMX UCCIICIOBAaHUH.

KuarodeBsble c1oBa: BOJOXpaHWIKIIE, TUIOTHHA, BOIOCOpOC.

I'napoJjorusi 1 MeTeopoJaorus

N3MEHEHMUE TBEPJIOI'O CTOKA PEKHU BYCJIOBUAX COBPEMEHHO
MEHAIOHMETIOCHA KNIMMATA

Hanuyanaze x., Inakonnase P., Hapoanze 3., lllaBnakanze M.,
Hubnanze H., Jloprkunanuaze @., lnaxkonunse b.

MHcTuTyT BogHOTrO X03s1HicTBa UM. 1. Mupuxynasa
I'py3uHCKOrO TEXHHYECKOTO YHUBEPCUTETA
Tounucu, I'py3us

B craTbe maéTcst MPHHIMIT OMPEICICHUS W MPOTHO3a BEJIWYHHBI TBEPIOTO CTOKA IS JIOKAIBHBIX
CTBOPOB HEHM3YUYCHHBIX PEK, C MOCTPOECHHEM YTOYHCHHOIO, Ha OCHOBE JIaHHBIX HATYPHBIX HAOJIOICHUIA,
rpaduka 3asucumoct R = (Q).

KaroueBble cj10oBa: peka, pacxo/1 BObI, TBEPIBIA CTOK.
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I'uapoTexHuKa M MeJIMOPALHUS

OIIEHKA AJTABAHCKHUX 3ACOJIEHHBIX I1IOYB HA
IKCIIEPUMEHTAJIBHOM YYACTKE

Kynapamsuiu U., Kakamswuiau I'., TokimuknmsBuiu JI.

MNucturyt BogHoro xo3siictea um. L. Mupixynasa
I'py3UHCKOTO TEXHMYECKOT'O YHUBEPCUTETA
Tounucu, ['py3us

B cTaTthe OmHMCHIBACTCS Pe3ybTaThl XUMHKO-TA00PATOPHBIX HMCCIIEAOBAHHMA 00pasioB KOJIJIEKTOPOB
BOJBI M 3aCONICHHBIX TMOYB Ha mmojurone 45 ra MHcTuTyTa BOAHOro xo3stfictBa uMm. II. Mupixynasa
IPY3UHCKOTO TEXHUYECKOTO YHUBEPCUTETA.

Munepanu3aliysi BOAbl U COJICHOCTH IIOYBBI ONPeACIseTCsS 00paboTKoi 00pa3IoB.

Kniouesvie cosa: anvioH, KaTHOH, TI0YBa, BOJA, KOJJIEKTOP.

OxpaHa oKpY:KallIeH cpeabl

ONPEJEJEHUE XUMHUYECKHAX XAPAKTEPUCTHUK MUTHEBOI BOJKI N3
KOJIOAIEB, UCTIOJb3YEMBIX JJISI TUThS B KOJIXUJICKOM
HU3MEHHOCTH (20.05.2019)

Hyaykunze JI.LH., Tonypus 2.C., Yaxas I'.I'., Kamunasa H.I'., Xyoya1asa U.B.,
Cynaramsuiau T.JI., Keupkseauns U.b.

HNHcTtuTyT BojiHOTO X03s1iicTBa uM. LI. Mupixynasa
I'py3UHCKOT0 TEXHUYECKOTO YHUBEPCUTETA
Towumucu, ['py3us

B cratee W3NOXKEHBI XMMHUYECKHE XapaKTEPUCTUKH CKBAKHH, HCIOIB3YEMBIX IS THTHS B
Konxunckoit am3menHoctr. [IpuBeneHbl pe3yiabTaThl MOHUTOPUHTA Ka4eCTBA MMUTHEBOW BOJIBI M3 KOJIOJIIIEB,
WCTIONb3YEMBIX CEIbCKUMH JKUTENAMA B 7 MyHununamurerax Komxuackodt Hu3MeHHOCTH. [IpuHsTO
3aKJTIOYCHUE O TOM, YTO CKBKHHBI, HCIIOH3yEeMbIe HACEIICHUEM, TPEOYIOT MOCTOSTHHBIX UCCIIEAOBAHMMA IS
OTIpe/ieNIieHHs] WX TPHUTOMHOCTU JJISl MHThS, a TaKXKe PEKOMEHIAINH M0 HEHTpaNM3aluy 3arps3HSIOIINX
BEILIECTB IS MPEOTBPAIICHUS JATBHEHUIIIET0 3arpsI3HEHUS KOO IIICB.

Knrouegvle cnosa: xauecTBO BOJBI, TOBEPXHOCTHBIE BOJIBI, APTE3MAHCKUE KOJIOAE3HBIC BOIHI.

T’'napoTrexHnKa ¥ MeJuopalus

OIIPEJIEJIEHUE B JIABOPATOPHBIX YCJIOBUSX IIOKA3ATEJIEH
MPEJAEJTBHOM BJATOEMKOCTH U OFBEMHOI'O BECA ITOYB
MYXPAHCKO-CAI'YPAMCKOM JOJIMHBI

XapanmBuian O.l), Kukadounze M.z), Mebonua H.l), JIoMHIIBWIN M.l), Poksa K.

2 I'pysunckuit Texauueckuil Y HUBEpCUTET

2 WHucTutyT BogHOro X03sicTBa um. L. Mupixynasa
I'py3UHCKOrO TEXHMUECKOI'O YHUBEPCUTETA
Tounucu, ['py3us

B cratbe O0OOCHOBEBIBAETCS, 4YTO OIpPEACIICHHE HOPMBI TIOJWBAa BO3MOXKHO, €CIIH HCCICIOBaH
CYILIECTBYIOIMI B MOYBE 3amac BJIard M KM3BECTHO 3HAYECHUE MAKCHUMAJIbHOW BIAXXKHOCTU — TpEAeNibHas
BJIAarOEMKOCTb.
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AHHOTAIIMH

Ha ocHoBaHMM 1a00paTOPHBIX UCCIICOBAHUHN MPEIIOKECHBI IIOKA3aTENIH TIPEISTHFHON BIArOEMKOCTH U
00BEMHOTO Beca mouB MyxpaHCko-CarypaMCKO# JOJMHBI, KOTOPBIC TO3BOJSAT MECTHOMY HACCIICHUIO H
(hepmepam onpenenuTs ONTUMATFHOE 3HAYSHHE HOPMBI TIOJTNBA.

Knrwouesnie cnosa: Bona, HopMa NojnBa, 00bEMHBIN Bec, MpeAebHask BIaroéMKOCTb.

T'uaporexHuka ¥ MeJHOPALU

NHHOBAIIMOHHAS HAIIVIABHASA KOHCTPYKIIUA BOJO3ABOPHOI'O
COOPYKEHUSA B COCTABE TEXHOJIOI'HYECKOI'O KOMIIVIEKCA
CUCTEM MHOI'OLEJIEBOI'O BOOAOCHABXEHUSA 'OPOACKUX
XO0351MCTB 1 OFbEKTOB DKOHOMUKH

Xenypuanu E.I[.‘)’ 2), bonaapenko B.JI.3), blasicos A.I/I.4),
HITtaBnakep M.I/I.3), Xeunypuanu T.E.”

Y 10xnH0-Poccuiicknit lNocynapcrBennsiii [Tonmutexnuueckuit Yausepcutet (HIIM) um. M. [Tnatosa
Hosouepkacck, Poccuiickas ®@enepanusi;
2 JTowckoit Tl'ocynapctBennbiii TexHnueckuii Y HUBEPCUTET
Pocros-na-/ony, Poccuiickas @enepauus;

9 Hosouepkacckuii MHxkenepHo-MennopatuBHelii MHCTATYT
Honckoro I'ocynapcTBeHHOro ArpapHoro Y HUBepcuTeTa
Hosouepkacck, Poccuiickas ®enepanus;

Y ®unmmanr WTL (CIIA) B A3un,

Mocksa, Poccuiickas ®enepanus;

% PocToBCKHiA lNocynapctBeHHbI MeAUIIMHCKUN Y HUBEPCUTET
Pocros Ha [lony, Poccuiickas @enepanus

Bono3a0opHBIA  TEXHOJOTHYECKHUH KOMIDIEKC B  COCTaBe JIEHCTBYIOIMX W CO3/1aBa€MBIX
CIEIUAIN3UPOBAaHHOTO TUMa TnpupoaHo-texuudeckux cucrem I[ITC «llpupognas BomnHas cpemga -
Bono3abopHsIii TexHOIOTHYECKHid KOMIUTIEKC - Cuctema MHoromeneBoro BogocHadxkenus» («I1.B.C.-B.T.K.-
C.M.B.») sBisieTcsl BaKHBIM MHOTO()YHKIIMOHAIBHBIM TEXHOTCHHBIM KOMIIOHEHTOM, OT KOHCTPYKTHBHOTO
COBEpIIIEHCTBA KOTOPOTO 3aBHCHT €ro dKosorndeckas npuemieMocts (O11) [1] k okpyxkarommM cpenam, Kak
JOMHUHUPYIOIIETO (aKTopa 1Mo 0OeCIeUueHUI0 IKOIOTHIecKkol Oe3omacHocty (Ob) B 30Hax ero BiusHusA. B
coctaBe IITC «I1.B.C.-B.T.K.-C.M.B.» «B.T.K.», kak TeXHOT€HHBIA KOMITOHEHT, SBJISIETCS TJIABHBIM, OT
(hYyHKIIMOHAIBHON paboOTBl KOTOPOTO 3aBUCUT HEMPEPBIBHOE BOJ000ECIEYEHHUE TOPOJICKOTO XO3SHCTBA,
HACEJICHHOTO MYyHKTa W 00BeKkToB 3koHOMHUKH, K mpumepy (TOC, ADC, I'POC u T1.1.), B pacu€rHoM
KOJIMYECTBE C OOCCIICYeHHEM COBPEMEHHBIX JKOJIOTHUECKUX TpeOoBaHui. BomoobecnedyeHune ropojickoro
XO03sICTBa, 0OBEKTOB IKOHOMHKHU OCYIIECTBISCTCS IyTeM OTOOpa pacdeTHBIX pacxojoB (Q m3/c) Bomsl u3
BOJHBIX OOBEKTOB (peKa, BOMOXPAHMJIMILE), YTO OOYCIIaBIHMBACT COOOW PSI BAKHBIX DKOJOTHUYCCKHX
MPOOJIEMHBIX 337a4, OCHOBHBIMH W3 KOTOPBIX SIBIIIOTCS COXpPaHEHHE OMOJOTHMYECKOTO pPa3HOOOpa3us
nxTHodayHbl (pa3audHbIE BUABI PHI0O W T.M.) M BOAHOW PACTUTEIHLHOCTH, 3alIUTy OT TOKCUYHBIX CHHE-
3€JIEHBIX BOJIOPOCIIEN, PEYHOM IpEerCeHbI U JIp.

Ha ocHoBe aHanmu3a pe3ynbTaToB MHOTOJIETHUX UCCIEIOBAHUN, MIPOBOAUMBIX HaMmH [1-4] 1 MHOruMU
IpyruMu aBTopamu [5,7,8], OBUTO YCTAaHOBJICHO, YTO JUISI OOECIEUYCHUS DKOJOTHYECKHUX TPeOOBaHMNA TIO
COXPaHEHUIO OMOJIOTMYECKOTO pa3sHOOOpa3usi B BOJHOM OOBEKTE MPHU OTOOpPE PacUYEeTHBIX PAaCcXOIOB BOJBI
s «C.M.B.» HeoOXOAWMBI HOBBIE METOJOJIOTUYECKHE IMOIXOJbBl MO OOECHEYCHUI0 COBPEMEHHBIX
9KOJIOTMYECKUX TPeOOBaHHUM, B KOTOPHIX JOMHHHMPYIOIINM sBIseTCS oOecrieueHrue Db B 30HaX BIUSHUS
«B.T.K.», B xoTopoM B0103a00pHOE COOpYXXEHHE, HEMOCPEACTBEHHO B3ammopeicteyer ¢ «IL.B.C.»
BoxHOro oObekTa [14-17].

Knroueevle cnosa: BoM03a00pHBIA TEXHOJIOTMUYECKUH KOMIUIEKC, MPHPOTHO-TEXHUYECKAs CHCTEMA,
AKOJIOTHYECKAasT TMPUEMIIEMOCTh, JKOJOrmuYeckass Oe30MmacHOCTh, MATKas HAlIaBHAsS KOHCTPYKIIUS,
(m3nYecKue U TEOMETPUIECKHE MapaMeTPhl MIATKON HAIJIaBHONW KOHCTPYKIIHU.
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JHmbogs

0bgm®3s305 BsdsMmMZgEml BHgdbozm®mo wboggMlo@gdol
3. 30MEbEsz5L Lobgrrmdol figsenms 3999mBgmdoL 0bLEGoEwE UL
dm3549mdol dglobgd
2019 §.

0bLEGHOGMGHT0, HMIGoE Ix8YIBIOs 1929 Ferosb, 99550500 F9domdL 71 Mobo-

99690, 599096 54 % 93609600 PsbsFIOMAYE05, B FMEMOL: 1 - 53500980300, Lodse-
039wl 393609090505 9HM3bME0 5350098008 LMBEIOL F9MMHbgMOOL gobymazowgdols
39939, 4 - LYobgObOM 535009300l 9360, 6 - F93b0gMHYdsMS MIBHMEMO, 28 - 5350930M0
©MJGH™O0, 4 - ©MJEHMOBGH0 s 1 - Fo0LEHO6GO.

K/
L4

)/
A X4

0bLGHOEGMEGOL L3dgxE3boghm 33¢m93000 L5gd0sbMds

0bLEGHOEMGHOL 393609600 565dFOMAEgdOL JogM 2019 ferol 3gMomEmen gsdm39990d0
399d3996@s 60-009 L300, 2 LobgeEdd3569w™ s 1 FMbMYMR0.;

0bbEoGGdo 8985300905 Bodg3609HM 3MIMAEMSTMO EIB0BIBLYDdOL Mgdol ,,gswms
99m0bgmdoLs s 2oM9dMb OE30L MsbsdgEM™M3g 3MHMdMGIgdolL 33¢g3d 3e00dsEOb
330 gd0L  45035¢0bfiobgd0m* (0mgdol Lsdgsboghm bgerddmgzsbgwo 3OMEgLlmGO
3030 29356M5330¢0) 6 §3990356MHM™MEgds, HMIWIOOE 9GS EMmO0s J39ysbsdo dod-
06569 2obd06M700 3969060030 35BVEHOMBIIOLS S F9MGIML o330l Mbolidog-
0990l 3936090 Es© 53353900l M35 LEBEOHOLOY;

obbGHoGHNMGHTs 2019 Hgerl  asdmbizs 2 Lodgsbogm  IOmdsms  3Mgdmo:  IX
L59MMSTMOOLM 3MBGGMHI6E00LS S FMGOYO - #74 Lsdg3609MM FOMISMS 3G19dE0O.

06LB0BIBOL 153IB60IGM IB00IG)(MBId0

Lagdoonggeom

2019 §iewol 16-17 056356l Lodo®omzgeml  39dbozm® Mbogzgdbodg@do gooblbs I
BogMmsdmMole  bLod3mbomdo  ,LgolbdmdgEgamds s  bs0bgobMOm  Lgoldmermaos®,
6Mmdgwog 909903bs 3OMBILMO FomGo JoME035308 dEYd0EL 100 Ferolimogl.
©Mbolidogdol Mm®mysboBsEGHMMmgd0 093696 LodsGmM3zgwml F9dbozm®o Mbogzgdliodgdol
15999690 M  B93MNWEHIGHO ©d LOJsOMZIW ML LoobgobMH™  53509d0s. Lod3MbBoTol
099530356 §om0mo9b0s: 3gmema0s s Bsobgob®mm 1goldmemaos; 96mdgdols o
L50BgObOM b3 gdMdOOL  LYoldMIgYRMOOL MMM ©@S  gJudge0dgbE o
33w939; LYoLdoMo bmMIgdoL LEMEgMa3s; sdsbyMg3zgero dofolidzMgdol d9gagdo,
3960d5-659290mdgd0L 50A909-693mbLEHM™MJ309; 2499my9bgdomo d9dobog3s.
1033MHBoMTol Fdomdsdo IMbsforgmds dooMgl LEGW-L 3. FoMEbMEEs35L LobgEMdOL
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Jombogs

Dgoms dgmEmbgmdol Igerom®szorgao Loli@gdgdobs s 9JudgOGoBol dsbymaowmgdols
MR3O®l  d93609M-0565ddOMIe0ds,  93mbmdozol  393b0gemgdsms  MmdGHM® BoMEHob
350M56M305 5 BE3gd0oLs s igobs@gzgool  gobgmxzowgdol MaGdM™L  dgibogm-
056599609035, ¢9dbo30l 93609090500 MIGHMM §SOE 39bosdz0¢0ds.

2019 §igmol 6 g9zl LodoMmgzgwml  d93609MHgdsms  9Mmzbmer  53509dosdo
3o0356MHms 3969060030  MHgLMOLYIOOL O30S @S BOEFOMbBIMO  A5TmYgbgdol
(9490505dmMoLM  3mdobool Bbmds 09dsbg: ,d0fol ghmbos Lods@mgguwrmdo s
39059090 B3 Fomgdo®. 3030Lool LbEMIsBg LoGYz00 Fodmgzos 0bLEGOEGHWEOL
©0M9dBHmM0  Ggdb. 993b. ©MJBHMOM0, 3OHMBILMOO 4030 J935MOIZ00. 19dsBY:
»8595OM390Mmb  b0soggdoll gMmbool Lobgwdfogm 3MMmaGmsdol Imdbsgds (2020-
2035 §F.) 30003530 33e0gdob gsmzseolfiobgdom.

amn@dM 1 - 2. Miggd5m5dmmolo 3mdolool dodobsdgmdolsls
Photo 1 - 2. During the meeting of the Interagency Commission
®oTo 1 - 2. Bo Bpemsi 3acenanusi Me:XKBeTOMCTBEHHOH KOMHCCUH

2019 ol 15 0gdgezoeml ba™gmol boguPmdo bsdoMmzgwmdo As0dsdms doBOYL-
gmeOwdo 0995Dg ,fywol  MgbMLgdol 9609369 mds  LmBErols @S Joesdols
3963005690530, OOl ILOIEgdOL 909y 0BLEHOGHWEOL oMgdEHMmMo, &gdb.
9936. ©MIGHMM0, 3OMBILMOO 2030 935MId300 b3 MbYMIOL Logobygdm s
OB GO06 Bl LoJoOMZge™T0, J5edsEMD 30JEMM0s 3MEMZSB.
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xe@® 3. Mbamgmol bogmmbmdo 9gbgzg®molsls, JsMEbbog - Mba®Mgmol Logsbagdm ©s
OB gdosbo gembo bogs®mggemdo, Jsgds@mbo 30d@Mm®m0s 3mMm3530
Photo 3. At a meeting at the Hungarian Embassy. To the left - of Hungary

Ambassador to Georgia Ms. Victoria Horvat
®oto 3. Ha BcTpede B mocosibeTBe Benrpuun. CieBa nocosa Benrpun B I'pyzun
Buxropus Xopeart

e 2019 ferob 23 09896M35¢L 0bLEOEGHMGHOL 805356 13930 oLETS 0MTs JMBIGMSTZ30Ts
LEGH¥-b BodgbgdEM B93MWEIBHOL 30MHMO0b0bIMOOL Y350 EGHAGBEGHT0 Ho®mBo@gdoo
50335 LBOEMIEGHMOM BsdMMBo 30985PDY ,3e005E0OL 33E0EGOOL o35 oLHobgdOom
3edBBOL 39e0l YO0 BIODMBOL FgxoLgds s Fomo Qo630 0sbgdOL
Lo065506MM™ 06Mm3530Mm0 ©MBOLA0YdJOIOL ©sddoggds”. Lodg360gMHM bgwrddwgsbgero
0ym ULGHM-L 3. FoOEbMEEsgsL  Lobgemdol  fysems  Jgm@bgmdol  0blEoGHEGHOL

0M9JAH™MM0, 39db. 393b. CMJBHMGO, 3OHMTPILMEMO J030 Yo35MmITZ0MO.

BOGM 4. ©obgOHEH300lL 330l
Photo 4. During the defense of the dissertation
®oto 4. Bo BpeM# 3aIIUTHL JUCCEPTALHY
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Jombogs

e 2019 fawob 25 FomOGHL LEHM-U 3. FoOEbMEs3L Fysems Tgm@bgmdol 0bLEGoGMEdo
00ymx3gdm©bgd UNDP-ol 36Hmgd@ob ,,KURA II” gs®pwgddo  GHGMobblobobog®hm
dbsOgms Bs®M™doL 9Ju3gMEGH0, mddm®o x9bogb do@bgwo 3mIgOlmeyy (539)
Q5 29M9dmb 9gL39MHGH0 OMOB03g 3905830¢00. TgbgzgEMOLOL dobobowgl 0blEodE oL
05B5Dg 9HOMOM030 BogMMsTMOOLM 3MbBIMG6E00L BodsMgdol Lszombgdo.

y
8mA® 5-6. 06LGH0GHMGT0 Bgb3gEMOLLL
Photo 5-6. At a meeting at the Institute

®oto 5-6. Bo Bpemsi BcTpeuu B UHcTHTYTE

e 2019 ferob 28 0360LL LEHM-L 3. FoOEbYWSZsL LobgEWMdOL {gowms TgMObgmdols
0bLGHOAMAHOL OMgIBHMOL 39db. 3936. @MJGHMOL, 3OMBILME 4030 25356030l
3Jmbs Bodmdom Tgbggds 35¢oxm®bools Lobgadfogm MboggdLo@g@ol Hywol
3996mmyool  Logmmsdmemolm  (396@®MoLs s LEMFYs30  Fgdbmemaools 39bEGHMOL
36MHMRGBMOIOMD, 2535 2MOHMIMBs S B0 gMOLOBMIB S MdOEIOLTo HFF-U LogeBmls
056500609356, d5GHM™b ©gdbs d06335d9LMsb. Fgbg9EOL B0BsbO 0gm LsdmBogzwrm

L5393B0gMHM-330930000 3933930L 2sbbongs.

RaGm 7. 553M3sm Fgbgzg®olsl (Js®3EbbosB): ©gdbs do®m3z5dg (LodoMmzgmm), 335 JOGM3v) s
do 9MHoLosbo (gMgLlbm, 538), 2030 393503300 (LsgsMnggeErm)

Photo 7. During the working meeting (from left): Demna Dzirkvadze (Georgia), Gava Gorohu
and Bill Erisiani (Fresno, USA), Givi Gavardashvili (Georgia)

®oto 7. Bo Bpemsi paboueii BcTpeuu (cjieBa HanpaBo) demua /[3upkBanze (I'py3usi), I'aBa I'opoxy u
Buna Dpucuanu (Ppecno, CIIMA), 'usu I'apapaamsunu (I'py3us)
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Jombogs

e 2019 fiewols 18 g399d96L ©9dgomols 39boEodswodg@ol gMools LssdBm ©sMdsHTo
5 OMLO3900L boJoOMNZI ML 9HM36w9)o BsTg3609MM BMmbOL BMbsdgbEmeo
LoMIbGHM  3OMgdBHol #FR17_615 ,,0m{}y3e0o@0  0bxmslEmwdEm®ol  MLsgOmbmgdols
MoL3go0L Fgg3sligds AMbOEC MBI  35ENVEHOMAGOOL  BMOHT0MGOOLOIL” FoMA9dTO
300356m5  3mEOJdm3o (Workshop) 0935%g ,,50b635¢00l  dofjols  35dbeools  Fglsdgm
535600L  J9dmbz935d0  fywom  IGHOMOOWO  BHYMHOGHMOM0gd0L Mool  Bmbydol
50965 5 Lo sba9dM LoE¥Y930530 FMLabErgMdOL J3930L Faligdol Fgg3eligds®.

Log®obGHM  3MMmgdBHo  @ALHEOY  LBMPoMgdsl  Homrmaobs  3BMgdEHol
bgwddegsbgards, 36M™ME. 4030 25350530 ds.  Tgbggcsl  guHEmdMm©bgb 12
MmO960bs300l 50-Bg dgBHo Homdmdoygbgwro. oo TmEOL:  Ibgms-0mosbgmols
Lobgdfogm OHIMbadMemo oergs 39609bgerody, Ydgmol dmboizodswodgdol dgemo
D690 Bgbbosdz300, M056gMOL BMboEo3swod ol dgMo 1s85B dgFosmco, dbgmols
999603035003 gE0L IgMH0 FoMMAO 353565dY.

13 8-10. 3m®Jdm3o ©dgomols 3MboEodsero@g@ol dgMool Lssd@m smdsbdo
Photo 8 - 10. Workshop in the Assembly Hall of Dusheti Municipality
®oto 8§ - 10. Bopkuion B aKTOBOM 3aj1e MyHHIIUNIAJINTeTa Jymeru
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Jombogs

LsBOZ56MYM9g0

2019 femol 3-30 056350L LG-U 3. FoMEBYESZ5L LobgwrMmdol {gsems dgmEByMmdOL
0bLEGOGHGHOL oMgdBHMM0, 3H9dbozol dg3bogmgdoms MJGHMOmO, 3MMABIL@MGOO 3030
39390058300, 350do30L Logmaberol d9dbHoguge dgabogMgdsms »MboggMbodg@ol
3039-09J&H™OM0L  3OMmBgbemE  dobsogr  Bsbosl  dofiggzom, Lsddsm  30HBOGHOM

00ymygdmEs 350353500 s,  MMammO3  dof3gmwo  3OHMBIOLMOO, 356035300

<603960Lb0GHYBHT0  9J30gdL  30MbMEMdES B539WSZM0SBHOLS S MJGHMMBE OOl
X 32%39080 LoobgobOM s oMMl o330l F0TSMCEXGO0.

BmG® 11-12. 4. 3560353580 ¢9d309d0L bg3egenemdolsl
Photo 11-12. During lectures in Warsaw
®oto 11-12. Bo Bpems jexuuu B Bapmase

3 0063501 3OMBILMOO 2030  Fo35Msdz0mo  dgbgs 98539  MB0o3gMLOEIGHOL
bodmdosdm 0b55069M00Ls @S 296M9dmb ©E30L BOIMGHIBHOL ©Y396L, MJGHMO,
36OMBILeMO 9339608 3mEsL,  FGE0MEMSE00L  ©Y3sMEIIBEHOL  bgerddwzsbawl,
©MJGHMOL, 3OMAILME 960 gBIBL, 3OMBILMO 056 oBowrm3z0Bl. 9bgzgMoLLl doo
399360 0bLEHOGHMEHOL Fofgz900 ©s dolo Moo Mo LsdbOHgm  39335L00L
M9a0mbdo.

xm@m 13. '(igbgg@obbb: 856)(3‘(;50@55 - 36>0m89LMMYd0: 933960ML 3103, 3030 §93565330eo,

09650 9Hbsbo ©s 056 LB owwmzoBo
Photo 13. During the meeting, From the left - Drs.Professors: Eugeniusz Koda,
Givi Gavardashvili, Jerzy Jeznach, Yan Szatylowicz

®oto 13. Bo Bpems BcTpeun: ciaeBa Hanpaso - npogeccopa: Esrennii Kona, I'meu I'apapaamsuim,

Epxu E3nax u SIn latunosny
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Jombogs

2019 femol 8-9 03635601 3OHMBILMOO 4030 49350300 Fgbgs  WYdobol
Lbogmabeol  d9dLfogargen 393609690500  bo39MLoG GOl BHgdbmemaools
R93MGHIGHOL  ©9350L,  3OMBILME  Sbggo  F9MRLM3IL, 03539  MbogzgdLOGIGHOL
Lo0bgobOM  93mEmao0ls s gMYHBoOL 35m0gEEMOL A5TRIL, 3MMBILMO 3GOLEMS
003353m3L30L. Tgb39MOL guHMIOMPBI6 3OHMBIMOO gMgo gBbsbo (3560To35) o
2937 GHYBHOL  393bogM-0sbsddMMIgdo.  FgbgzgMmolsl  goboboergls  dmdsgsero
L599360gMHM-3300930000 MsbSTIOMA M.

=

amGm 14. bsdmdse gbzgMs @ydEobols (3mmmbymo) Mboggmlodg®do
Photo 14. Workshop at the University of Lublin (Poland)
®oto 14. Pabouas BcTpeua B Jlrod6aunckom ynupepcurere (Ilonbia)

2019 fewols 10 036350l 3OMBIL@MOO 2030  3935MEA30¢0  dgbgzs  39MTo30L

Logmaberol  99abfogwrgee  d936096M905ms  9bo39MLoG GOl  3039-09JGH™ML
L9 STMOHOLM b53000b9gdd0, 3OMTGLME dobsor BolissL.

a3 15. 99539000LsL: BsOEbE0 - 3HMEgalmMYdO; 0gMgo gHbsbo, Jobogn Bsliss s 3030
393565830¢00. 3503535, 3mbgomo
Photo 15. At the meeting: from left - professors; Jerzy Jeznach, Mikhal Zasada and Givi
Gavardashvili. Warsaw, Poland

®oto 15. Ha BcTpeue: ciieBa - npogeccopa; Epsxku I3nax, Muxan 3acaga u I'usu I'aBapaamBuiu.
Bapmaga, Iloabma

2019 feools 16 056350  0bLGHOGHMGHOL  ©oMYBH™MO, BH9dbogol  dgEboghgdsms
©MOJGHMO0, 3OMTPILMOO0 4030 203560300  dgbgs  39MTog0l  Logmabaol
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d99LHogwge  gEboghgdoms  Mboggmlo@gBol  30M3e030L  dMMSEHMMOO0L
bgddm3s69ml, 3MMRILMO bErsgmdod dox3m3L30L, MMIGEDsE OSMZIW0YIMHdOBS
W3dMMSGHMM0.

Bm3GM  16. 3000653030l WSdMMIGMMOO0L EIMZSE0YMYdOLSL
Photo 16. During tour in the hydraulics laboratory
®oto 16. IIpu ocMoTpe rugpaBIMYecKoil JJadopaTopuu

e 2019 farob 15-17 BsoLL LBEHWY-b 3. FoMEBSZ5L LabgwMdOl Fyswms Fgm@bgmdOL
0bLEGOGHMGOL oMYIBHMOM0 39db. 893Eb. WMIGHMMO, 3OMBILMOO 030 F935MSIZ0WO
903w0b9d0m  094mxzgdm©s  Log®msbygomdo. 15 Bsobl  2o9HD0sbgdmEo  9eMgdol
39b650mgd0l, I9;3609M900Ls S 3MEGHOOL MMYBOBE0sTo (0bgligm) o0yo Fgbgs
dofjoligzgds LoliEgdgdols s 2obsbargdol 4obgmzowgdol MBOMLL, 3MHMABILME Seoby
3Ogals s 9sdofiol  Fgalbfogwrgwo  d936096M909d0Ls s 3gMLsdodHMgdOL
6oL3900L 9993009008  obgmBoWgdol bgeddm3zs69wl, sLmEEMgdME 3OHMABILMEOL,
©MJAHMO 060065 3530 M3sb.

CERREIEE | -

N ESY
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UNESCO’s contribution
to a global challenge 'S

Bm3® 17 - 19. 4. 350030 067L3mL MmBolido GgbzgMOLsL
Photo 17 - 19. During a meeting at the UNESCO office in Paris
®oto 17 - 19. Bo Bpems BcTpeun B opuce UNESCO (ITapusk)

e 2019 ool 19 8s0bosb 8 0360oLsdg 39MToz0L  Logmaberols  dgalfogwrger
993b0gMgdoms  MboggMlo@g@ol dof3g30m Lowgdgom 3MOLOL BsEsGgdol dobboom
LEAH-b 3. FoOEbMEs35L LobgerMdol igsewms 39MMbgmdol 0bLEHOEHWEOL oMgdEmMo,
&9d6. 9936. ©@MJBH™MO0, 3OMABILMOO 3030  Fo33MsdZ0wo, OHMymOE  dofjzgmwo
365390, 8030069000 0IYMBIOMES J. 3560353580 (30Mbgmo).

2019 figwols 4 0360LL 3OMBILMEO 4030 3935030 Tgbz9Ms 3Jmbs 3sMToz0L
LoAbYIOM  BH9dbmwmy0gdol MbozxMLOGHIGHOL 3OMBILME gM3MEE  3MMI3Lmb,
BLEAHMBM3ZSL 39gdbmemmaool mbogzgdliodg@ol Lsdmdswadm 0bgobgool g3s3@g@Eol
093960056,  ©MdGH™O, 3OMBILME  o3go  IJOXMOMD,  3039-©0Y390,  3OMBILME
o353 Mg303090 @O 3OMBILMEO 553 1oToLMSb. gobobowgl Bo@ml 3GmgdEHol
5 BogMHMSIMEOHOLM 15360 YHM MBSFIOMAMBOL F9lodEgdPMDIYO.

a0 20. 99b390M0LsL. (Bs63EbB0oE 50X 3603) PMmIGMMO, 3MMBgLrMmgdo: o390 Igoxm®o,
05¢05¢3)S Y3030, J030 3935MEFZ0¢0, 5053 ¥0Ts Y EPYGM3MEIE 3OMI3IS
Photo 20. During the meeting Dr., Professors: Maciej Major, Malgorzata Ulewicz, Givi Gavardashvili,
Dr. Adam Ujma and Leopold Kruszka
®oto 20. Bo Bpems BcTpeun (CieBa HanpaBo) npodeccopa - Maneii Meiixxop,
Mauroxarta Yaesun, l'meu I'apaparamsuim, Anam Yuma u Jleonoasa Kpymxka
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2019 §eoob 13 03boll 36MHMmx. 24030 2935MSIZ30¢0  0IYMGBIIMES  doOLgEMbsls
<603960b0GHYBHT0, OMIGEoE ML  bbgsslbgs LogMmsdmMobm  Lomboggdbodgdm
SLbME0sE0oL §93600. oW omMo®, 93030l MbB03gMLOEHYEHJIOL SBME0SE0, 93MM3O
330930000 6039M0L0EIEIO0L ogs, bgErmsdv)s 6039MLoEEBHIO0L SLMEOSE0S
d6535¢00 bgs. LsobgobMm §s3MEEHYBHOL 3MEgagdmsb Lsdsmo dggbm oblEo@wELs
o 6039MOLoGIAL dmOol  dgEbogM-msbsddMMIWMIOL  JMMMIWOZ0  FI3EILOMO
36MaM59900L dMmIbogdsl 93Mm3sg3d06MH0ol ERASMUS+ 3o6gengddo s LogHmsdm®olio
L6 GH ™M 3M:Mm99BH9d0L ©sF)T53905b.

OB STMAOLM RS AIL3IdR03IG 3(6BIBIGG0ISLS
Qo BMAI3IF0 3MBSVOKRIMdS

Lagotomgganm:

2019 figwols 19-21 s3Gols LodoMmgzgwml dgEbogMgdosms gemabmwo 935009800
bogoBMmy 39360900  LBodFMmby s dboasBMm©s 9360905  39630mMdOL
53mbol mOYsb0Bgdom 53530 HgMgmeols Lobgwdfoxnm Mbogzgdlodgddo Bos@ocms
3boEdBOmEs dg3bogmms VII 0b3geolodwobr®o 30mb3gcmgbkos. 3mbrgmabizos
9090bs6M9Md@s 3936096900l IMRBOL T9dgy 0O gdqddo: 3935b0EsOMWo;
bLMEOSW YOO S 93mbMB03MEMmO; BMLEO s LsdMBYdoLAgEY39w™;  0bg0bgmos s
A99bmemyos; 990003065 @5 X963 9MeMEo 9i3b0gMgdqdo. 3mbRgMHgbEosL
15305m© OO FggBsLYds 3Jmbs. LomGYIBOBsGoMm 3MmToBEHgBHTs 0TSO 9dIdOL
dobgzom FbmwmE Bs3gmgle MgHBoLgdo Fgo@Bos. s0bodbmeds 3mbggMgb30sd
LEOMWOE M3oBMbY MobsFgEMHM3g FMMbM3bIdL MMaMOE M3sEME, obg LoghHmo-
dmolbem mbgbyg - BsdgEboghHm Lobmys™gdsdo sbsEIRIBMHPIOOL 3OOMEOOEHGHvY-
@d0L J0FsOHDNMEgdom gobbmM309gdo 3609369 m3zs60 ogE03zmds.

3Mbx396M96300L  MmMYs60BYdsd0 odBHome Tmbofowgmdsl 00gdbgb 0bLEHOEWEOL
3bogsbMms 39360900 056589GMIgd0, LoJoGMZgml d93bogMgdsms gHmzbero
535009900L  sbogsBOms 39360905 LHdFML (936900 oMby To3wsysdg S MHTSE
19353 9d300. 5o LogoMM3geMl PMOIGBH0 MFoEgbo LobsgEgdwols s M35
L53936096MM-33W 930000  FHILYOMEgdoL  FoMTMobwgdo  Imbsfowgmds, dom
dmMob - bLEAH-U 3. FoOELYHZ5L fyowms FgmMbgMdOL 0BLEHOEHWEOL MJGMMIBEJdO:
Bobs 096505, J90093956 06O, Bsbs 3036509, o3s Fo0LL0S S OBLEOEGH™MEHOL
9936096-0565dd6MAqd0.
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| -4 & D= NEAani  TdNaa L

xe@® 21 - 22. 3936096-0565886HMEgd0l LgHmon03sGHIO0L gos3gdolsl

Photo 21 - 22. When awarding certificates to researchers of the Institute
®oto 21 - 22. [Ipn Bpy4YeHNHU cepTUPHUKATOB HAYUHBIM COTPYAHUKAM

e 2019 {igmols 25-27 0g3eoll LE«y-b 6. bogzmesdol Lobgermdol MBSBT0 Bo@oMs LEvy-
b 3. GoOEbYwszsls Lobgwmdol fysems dgme@mbgmdol obbGo@m@do dméogo IX
L59MMSTMOOLM L6 gHM-39db03M9M0  3MmbRgMbiE0s  "fgoms  FgEmbgmdol,
3960900 53300, 9MJoGgdBHOOLy s 889693 MdOL MobsTgEM™M3g 3O MdEYId0",
dodpgbowo  obbGoGH GOl 90  Harolb  omdomglsdo.  3mbxgMgbizos  gobLbs
LogoOM39eml 3H9d603796M0 MboggMLOGHYEGHOL MgdEHM®Bs 3G:Mma. sMBoE BGMIby0d30Ts.
dobsbodgdgwo LoGY3z00 godmz0wbgb 3MMBILMOYOO: 4030 FO39MSTZ0WO, MMM
Bs»08300, Mmysbgl BHM38ox 0560, 09650 LMdME)s, s Lb3.

xm@® 23. LA-Ub OgGHMO0, 53500930300 5. ZOHBRTZ0Mo
Photo 23. GTU Rector, Academician A. Prangishvili
®oto0 23. Pextop I'TY, akanemux A. IlpanrumBuim
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KRG 24. 3m689096300L oblibolsl. dsmEbbog m3Msobol Iggbogmgdsms
96360 535009800L 535¢09903MmLO 39EHMY 3M35¢963M
Photo 24. At the opening of the conference. Left Ukrainian Sciences
Academician of the National Academy Peter Kovalenko
®oto 24. Ha oTkpbiTHH KOH(pepeHnnu. CiieBa - akageMUuK Y KPpaHuHCKOMH
HanuoHaabHOU akanemuu Iérp KoBanenko
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am@M 25-26. 3061396096G00L Agergmmmdolsls

Photo 25-26. During the conference
®oto 25-26. Bo Bpems koH(epeHIIUN
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am@m 27 - 28. 306139696300 dmbsfoemggdo
Photo 27 - 28. Conference participants
®ot0 27 - 28. YuacTHUKH KoHpepeHIun

LAHM-L 3. FoOELNYWHZIL LobgEMdoL figserms Fgm@bgMdOL 0bLEOGHMEBHL 0vdoy
domwmiagb  dmembgomol,  wo@30L,  @o@3zo0l,  dgwslool,  Lemdbgool,
3D9Md50x 560, MHMLgmols s bbgs 43996900l dgEbogMms gwrgys30gdds.

LoBgs6ysMg0:

e 2019 fiewols 30-31 056350 0MHdgodo, J. LGN To 4508sMMs  LogMHMSTMMHOLM
3Mb6x39M96305 39dsbgy ,03bMT0ZMMO  IMEIMA0S S G3MEMYO0L  FOMOGIGOO,
MHM39Bg3 LYool 930X WMT>MYMIS 0BLEBHOGMGHOL oMgJ@MMo G9db. d93b.
©MJAHMO0, 3OMABILMOO 4030 2935MT30M0. M3 8ob o530 ImMblgbgds -
»39360L"  IgNMEMEIMA00L  godmygbgds  Fobzowol dofiol  358berol  3MoGEH03MWwo
9daMdsMgMmdoLy S MOLZYOOL b5E0DBOLMZOL, MOLMZOLYE F9IY3ES LINGHOBOZSEO
L5139009LM 3M9HBY6ES300LsMZ0.
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i ey ]
xm@® 29. 365bgbGsEoolsl
Photo 29. During the presentation
®oto 29. Bo Bpemsi npe3eHTALMH

----------------------------------------------------------------------------------------------

INTERNATIONAL RESEARCH CONFERENCE

CERTIFICATE OF BEST PRESENTATION AWARD

ICEGEP 2019 : International Conference on
Economic Geology and Environmental Problems
hereby certifies that
Givi Gavardashvili
has presented an outstanding work entitled

Using the “CAPRA” Methodology for Analysis of the Critical State of the Zhinvali Earth Dam and Risks — '
Givi Gavardashvili, Eduard Kukhalashvili, Tamriko Supatashvili, Inga Iremashvili, Irma Quparashvili,
Konstantine Bzjaxq A

gorel Natroshvili
O

ISTANBUL, TURKEY

NN« /ey K KKK KK

gm@™ 30. LgOEHR03SGO
Photo 30. Certificate
®oto 30. Ceprudukar

2019 ol 16-17 5oLl 3560Bdo BoBoMs LogMHmsdmEolcm 30mbxggmgbios 09dsBy
»93MMA0YOO0 QO 25M9IML3E3000 0655069605, Lo bYJ30L M93dXMTIMIMOS
36OMRIBMOO 4030 3935M5TZ30¢0. 00 gsdmz0s dmblgbgdom ,,50b635¢00l  dofjols
39dberol dglsdem 535600 F9dmbgg35d0 fgsromdol MHolzol Bmbsdo Isbmgcmgdo
dmbobEgmdol  93memaom®o  36Mmd09Mm9d0L  MBoL  sToegds @S Fobabfom
399583MmMb0ogd9wo Mmboldogdgdol 993353905 .
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xo@n 31. 3('1536)35303%3 dmbligbgdolsls. J. 3sMmobo
Photo 31. Reporting at the conference in Paris
®oto 31. lokaan Ha koHpepenmun (MMapu:k)

e 2019 Qeool 11-12 0gboll dsMbgermbsdo (gu3sbgmo) ULEHw-bL 3. FoOEbMEs3sL
LoBgEMOOL fgsewms 39mMbgmdol 0bLEGHOGGHOL OMYdEHMGmO, G9db. 393b. md@m®o,
3OMBILMOO0 2030 3935053300 FMbfoegmdsll 0©0gds  LoYMSTMMHOLM
Lod93boghm  3mbxgMgb30s80, Losa 9dm30@s dmblgbgdom - 5063500l dofols
390b5e0Bg GO0l 350506900l Jggyo FoMdmddbowo ©35M3MmBoL Bodwmswm @
3ogdLodoM0 BOBJsMOL Ao9bgsMm0TGdS. 5d39 0530 MBsMYMdES FF969dMdOLS o
39M90mbs(33000  0b750b6gM0o0l  Lgdaost.  3mbxaMabios  Bosdots  WASET-ob
6560bgd00m.

8mG® 32. 3m68909630sbg 369H96EE00L (J. ds®LgEMbs, gidsbgmo)
Photo 32. During the presentation at the conference (Barcelona, Spain)
®oto 32. Bo Bpemst npe3enTanun Ha koHdepenunu (bapcesona, Ucnanus)
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1m@M 33. 3068396096305Bg Lgdaool 0830x MIsMIMIOL EOML
Photo 33. While chairing a section of the conference
®oto 33. Bo Bpems npescenaTebcTBa CeKIUU KOH(pepeHIUH

e 2019 {iemols 6-7 5330LGML BEM-b (3. FoOEbMEs35L LobgwrMmdol fgserms gm@bgmdols
0bLEHOGHMGHOL ©MJGHMM56Eo, 39w0MmM5300l 39bgmu09d0l 3936096~
0565996090 ds, bommbs 30365d98 go0d56x 35 dmms HMLMO39¢0l  Lodsrmzgwmls
960m3bmwo  Bsdggboghm  Bmbool  dogh  godmibogdme - dMdOWMdOLS
L59OHMSTMMOLM 5Tg3b0gHMm VMboldogdgdol LogMmsbGm 3Jmbim®ido MG-TG-19_2447
©> gmbol gobsblmo  FBIMLFIOH0om  00YMmBGOMES boYMHsbgddo, Jowod
53LBHYMEsddo “Vemgmolb dgebgmdol dgEbogmadol Ggdbmemaools s 0bgobgmools*
BogOModMmOolm  3mbRgM9630sHg s  godmzo@s  dmblgbgdom  “bywsdocmen
9mm(gz3sbmb 35300090 93MEMPOMMO0  MFglogMMdGOOL  Fosbermgdomo
d9935L905”.

Approximate Assessment of Ecological
Threats Related to Surface Irrigation

The presantation was sepported by Shits
Sewrice Foonation ol Gearghs [SKNSIG), MG-T5- 132440

BaE® 34. 369BgbGEsE300LsL
Photo 34. During the presentation
®oto 34. Bo Bpemsi npe3eHTaANMH
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e 2019 figmols 4-6 bmgddgml d9s39d@do (1baMgomo) UNECE-ob dbs®rqsFgMom Bo@oMs
LSYOMTMOOLM Bgdobo®o - ,,GHEMBLLLILIDPYZOM [yol sd0bIMMgdOL 369396309~
3999035¢00{0b90900 9293939, SO0 QOBOMbOEGdS, TgMHdOWGdS", HMIGETos
dmbsfoergmds  doomm  obbGHOGHMEHOL  oMYBHMMTs,  BH9db. 9sb.  ©MJGHM®Ds,
36MMRGLBMOS 4030 3935MT30ds. 1gdobseol 0dEOBIMGMOIOLSL 490BsMMS ¥93M0
960083690mg560 d9bz9Ms, s Mol MbaMgmols Gobossb Loddgms LsdobobBHmmU
0o00mB5009690 56, doBH™b 30G GO 3 SRMIb.

gm@m 35. J. 3©s399@do 39b3gMolLsl. 3GMA. 4030 3935MSA3000 S B3BHMBO 30GIO 3mwsBo
Photo 35. At the meeting. Prof. Givi Gavardashvili and Mr. Peter Kolach
®oto 35. lIpu BeTpeve. Ilpod. I'mBu I'apapaamsuiau u [etep Kosau

e 2019 fewol 4-9 9399396l hglBHmbmgzsl Egdbmemyome MbogadlLo@gBdo Po@oms
XVI Bog®momsdmeolem bsdgsboghm-39dbozm®mo 3mbggmgbios - dsbowrgdo s 9bgMam-
©o3bmao BH9dbmemyogdo. oblGo@GMEHOL ©oMgJ@MMO, 3OHMBILMEMO 030 FOZIMS-
330000 530X MI>MGMIES 3mbRIMGB300L 9Hm-gMm Lgdaost. 3mbxrgmabiosbg oo
39903005 dmbligbgdom: ,,GHEMsd3wobol o030l 0bm3z530MM0  35MEMBLF0bIsMTIAM
65390005 s JoLO 3MMYJEHJOOLIMZ0L IJNMEMEIMAO0L TMTo39d5".

substityte
diagra
Irchitectura) ob]gctm

8mGM 36. Lgdgool 0s30x.EMTsMGYMBOLL (J. BgLBMb®gs, 3membymo)
Photo 36. While chairing the section (Czestochowa, Poland)
®oto 36. BosranaeJss cekuuio (Uencroxora, [oJibmia)
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gm@m 37 - 38. 309BgbGHogooLsL (J. BgBmbmgs, 3membgmo)
Photo 37 - 38. During the presentation (Czestochowa, Poland)
®oto 37 - 38. Bo Bpems npe3entanuu (Uencroxosa, [loabmia)

e 2019 fgrwols 11-14 9399396l obLEHOGHWGHOL ©oMgdBHMEO, Fgdbozol dgsbogMgdsms
©MJAHMOM0, 3OMABILMOO Q030 335MFZ0WO S BP3gdIOLy s FYoelis@gzgdol
3969mxz0wgdol M@GMLo  3936096-0565ddOMIgE0,  FHgdbozol  F93b0gmdsm
©MIGHMO0 JOIOE 3bswsdzowo 03YmgBgdm©bgb 0@Sw0ol gEIdswsd MHmAddo,
Lo IMBsHoW MBSl 009dEHI6 XIII LogmMSTMEMOLM LodgEboghH ™ 3MbxgMgbiosdo -
3909933000, BOMWMAOMO, 93MWMR0IOHO 93b0gM9gd9d0 s 0bsgobgMobyo.
306390963009 dmbbgbgdom 99930  3MMBILMEOO 030 39350300 MYI>BY -
,»3J0630c00l (bogo®mggerm) dofjol 368beols Gglsdenm 535000l F)IRIP PIGHOMOOWO
A9O0GHMMH09d0L  3b6GHMMJIOL  ©obs O 3oTbEol 2535693900 BHowols
30006MHM©O065303MMH0 35659 BHMJOOL  205beM0dqds Y, s19g3g  0930XOMISMYMDOS
3bx39MHgbiool  “9d9bgdcrmdols s  2oMgdmlisagzomo  0bg0bgMmools”  Lgdgosl.
30689096300 BoBosM©s WASET-0l m&msbobgdoom.
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go@® 39 - 41. LsgMmsdmmole 3mbagmgbE0sbg Lgdaool Ms3dxEMBsMYMBOLLL (. HMT0o, 0GIWOS)
Photo 39 - 41. While chairing a section at an international conference (Rome)
®oto 39 - 41. Bo Bpemsi npeficeaTeIbCTBA CEKIMHM HA MEKIYHAPOAHOI KoHpepenuuu Pum

BeE™ 42, 306896096305BYg 3609B96EHE00L EOML (J. G0, 0EF0s)
Photo 42. During the presentation at the conference (Rome, Italy)
®oto 42. Bo Bpemsi BbICTYIJIeHHs] HA KOHpepeHuun. J. Pum, Utanus)
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e 2019 forol 18 05635606 0bLEHOGHWMGHOL ©oMgIG™M®MTs, GH9gdbozol Tgaboghgdsoms

©MgGHMM5, 3OMABILMEO 3030 Fo35MmTZ30dd S 35MTo30L LomEberols 9galfogwge
d93b0gMgdsms  mbogzgMLoGgBHol  Lsdmdomsdm  0bgobgmools s  gocgdml o330l
39379 GHIGHOL 939605, MJEGHMMTS, 3OMBILMOTs 9339608 33 bgero TImsfgegls
390006b3g05L MmO  MEORB0BsE0L TGOl sboeasbM©s gaboghms  do33wols s
960M3030 LIYOMSTMOOLM LOAOBE M 3OIMgJBHIOOL FMTBIIOOL Tgbobgd.

1m@M 43. sMEbbosb 3MMmgglim®o 933960ML 3m©s (3membgmo) s 3hmBglim®mo

3030 3535058300 (LogsGmgzganm)
Photo 43. From left - Professor Eugenius Koda (Poland) and Professor
Givi Gavardashvili (Georgia)
®oto 43. Ciesa - npodeccop Eerennyc Kona (Ilosisma) u mpodgeccop
I'meu IN'apappamsuian (I'py3ust)

2019 Qorob 11 ©93989960L  BgblEGMbM3sL  GHgdbmmwmyon®  mboggMbodg@Hdo
0bLEGOGHWMGHOL OMYJBHMMTs, 3H9dbozol 8gEbogmgdsms MJ@M®MBs, 3OMBILMOTS 030
39390583035 @5 BIBLEHMbMZL  B9dbmemyom®  Mboggdlo@g@ol  Ladmdosdm
065069600l 535379 GH9gEHoL 0939639, B9dbozol BgEbogMgdsms mdEHm®ms, 3OHMBILMEOO
95390 0500635 bgwo Mgl 0565ddOMAMdOL  dgdmEsbmdl,  MH™IgEos
0m35obLHobgdl  sboasBms  IgbogMgdol,  LBEGHWMIBBHIOOL s  IOMABILME
3sLoge9dgdol LogmmMITMOOLM MObsTIOMAMAL, MMM Erasmus+ 3GmaMsdols
930000, 515939 LAY3609MM 3M:M9JE OOl JMMMIWOZ FMIBIYISL.
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gOE® 44 - 45. NO®0YIHMMNHITIOMIEMBOL 353MABEMIBY bgedmfigMobsls
Photo 44 - 45. Signing of the Memorandum of Cooperation
®oto 44 - 45. Ipn nopnucanun MemMopaHaIymMma 0 B3aMMOCOTPY/THUYECTBE

LOLVSERM-153IB60IGM 1OIF0S6(IdS

2019 ol 13 st 3L ,bogdoONzgaml IgE0MmE3053% s LodsGM39Ww MU B9dbozm®-
35 6039MLoGHYEBHs 99089dsgs  30MMIYOMMS300L  LolgMmOR03sGHM  3MMYMDs.
36Mm9dBHolb  dobsbo  335e0x035300L 5850 gdol  doBbom,  FgEromGs300L
05650060930l 93D gGds, LETYELOMGS30M BOLEBHGF0M SboWYSBOHS 35EMYOOL
©506@gMmgLgds s 3500 333560580 FMBOWIss.

36O016590L BoMYEqdT0, 063 BbLoEMO MYMMHOMEO s 309dGH03Mo 3MMLYdO 3L
H094oMM39wml  FgomGs3o0ol” 52 msbsddMmIgeds  as00Ms.  LolLEgdsdo
5b5g890ME9gdds GHMIBH0bRO LYTO JOMOMIEO FOTSOMDMENGIOM Fo0SML. gugboo:
1539EXPOMO 530 LOLEHYIGOOL 9Ju3EYSES30Y;
6050930L Mfy30L5 S ITOMBdOL Mg70Tol JoMIMZS;
3006OMLYYFomb 3MFomdOL MmMHR60DGds s oo gargdgb@gdols sGm3gs.
300OMIGomEs300L  BoligMmoR03sGHM  3MMaMA0l  MgmGon  bBsflowwl ao30
3939053300 -  0bbEHOGHMEHOL  OMJBHMMO  bgeddw3sbgEmdEs,  3MdEH03I
Bsfoel 3o - 035  BobJugwosbo - A3 ,LodoGmzgarml  BgeromGsool”
Bo9dL3EMOBOEOM VMbOLd0gdgdOL I35MEST96EOL MBROMUO.
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BmEM 46. 35059500900l 3MOLYIOL ZobLBOLSL. Fsrx 3600, 3OMEB. 0585B d330350Y, T3l
Logdomgzgmmls gemom®sEool 3969MowMHo EoMgdEMMO mms® o305 S
36MHMG. 3030 3935MST30¢M0
Photo 46. When opening retraining courses. From the right, Prof. Tamaz Batsikadze, General
Director of Georgian Land Reclamation Ltd. Otar Shamugia and Prof. Givi Gavardashvili
®oto 46. [Ipu oTKpLITHH KypcoB nepenoaroroBku. Ciepa - mpod. Tama3s banukanse, reHepajbHbIi
aupexktop «Menuopauus I'pyzum» Orap Ilamyrus u npod. I'mu I'apapaamsuian

0683®303Js0

2019 fawob 26 03¢robl LEGH)-b OgdEHMEmDs, 53509303ML sOBOE BMIBYOT30¢ds ©s LG
G- 0063bmEsgsl  Lobgamdol  figsewms  39mMbgmdol  0bLEGHOGWMEGOL  ©oMgdGH™ODs,
3946030L 393609690505 MGHMO s, 3MMRILBME 030 493505330¢ds 0bEGMH3049 Jobizgl
A99303356090L ,009©L“ s 1-gaw SOBL IX Bog®msdmEmolm Lsdgsbogm-E9gdbozmeo
3mb69396M9b300L  "fysems  39m@Mbgmdol,  49Mgdml  o330L,  9OJoBgdBHIMOLS o
999690¢™d0l 056599006M™39 3MHMdgdgdo" Jglobgd, dodmgbowo oblEodm@ol 90 ool
09990 gbo@Jd0.  BogOHmMsdmMobm  3mbrgMabzosdo dmbsfowgmds doomgl: 3membgmob,
G300, 39WsHMLooL, LeMIbgmol, SHYMBS0XBOL, GMLgmoLs s Lbgs J399b9d0L

©ICIRO(30903d.

300 06LBOBDIBOL ILOLIB

e 2019 §eools 25 ogwobl ym@bscr ,GEORGIA TODAY“-80 500935 LEsG0s LEHM-UL a.
doGmEbsgsl  Lobgwmdol fyswms  dguebgmdol  0blEoEGWGHOL dogh  BosGodgdmer IX
L59MMSTMOOLM  LbsIYEbogMM-39dbo3MM0  3MbRIMBEO0L  "fgsems FgM@Mbgmdol, sMgdml
©5330L,  50JoBgdBHe0ols s  8d9bgdwMmdol  msbsdgM™M3g  3OHMdWgdgd0"  Fglobgd,

90d360e0 0blEOEGHWAEHOL 90 ool omdowglisdo.
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International Conference
‘Modern Problems of Water

Management, Environmental
Protection, Architecture and
Construction’

Architecture and Construction” will be beld in the
Niko Nikoladze conference hall of the Georgian
Technical University

Scientist and experts from 1l countries have
already registered (from Georgia, Lichuania, Latvia,
Russia, Belarus, Azerbaijan, Armeniz, Poland, Spain,
Partugal, and Italy).

The Conference will kick off on July 25, at 10:00
AM, in the Niko Nikoladze conference hall of the
Georgian Technical University (Thilisi. Kostava
Slreet 77).

Por more information, contact the Co-chair of
the Organizing Committee of the 9th International
Cenference, the Director of the Tsorne Mirtskhu-
lava Water Mznagement Institute of the Georgian
Technical University, Doctor of Technical Sciences,
Professor Givi Gavardashvili.

E-mail:givi_gava@yahoo.com; gwmil929@mail.
com;

Tel: 2 22 4094; Mohile: 593 153 470

nrelationwith the 90th anniversary afestali- w M '

lishment of the Tsotne Mirtskhulava Water
Management Institute of the Georgian Tech-
nical University, on July 25-28, the 9th inter-
national conference ‘Modern Problems of
Water Management, Enviranmental Protection,

LNISRMATIEN TR0 Zld?%-k;l'mnl. OELAMS TIAN
GEORGIAN WATER MANAGEMENT INSTITUTE

1929

xe@® 47. LGS b ,GEORGIA TODAY“-80
Photo 47. Article in the magazine "GEORGIA TODAY™
®ot1o 47. CtaThs B KypHaie ,, GEORGIA TODAY*
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0bbBo@GMGHIo 2019 gl dmdoggds 9. OMLDeg9wol  Logo®mzguml  9Hmzbomeo
L539g3609MH™m  BMbEOL  BMBPLTBEGHMOO  33¢939d0LsM30L  Lobgedhoxgm  Lsdgsbogmm

3M563900L 2017 ferols 3mb3mEmULdo gs8s0x390Mwo 1 aMsb@o - FR 17-615 ,,0mfyzwswo
06g3M5LGHOMIBHMOOL  MLOBOMbMGdIOL MHoLZgdol MgMOOoMWo 33wg3s JmbowrmEbymo

39GoLAHMMBIOOL  BMMIoMGdOLOLY  (bgarddeazsbgero - Bgdb. dggb. ©mdd. 9030
3939M53300) s 23dmygbgdomo  33193930LoM30L  Lobgerdfomm  bydgbogHm
3M5bBHgool 2018 ool  3mb3mOLdo  oBstrxgzgdmwo 2 acsbdo -  AR-18-1244
»039MEMBLIMYIRMWHF0M GBI NOO  dMe70“ (bgeddwzsbgwo - $9db. 99i3b. MH.
9O 39bowsdzowo) s AR-18-1491 ,0965890060m39 ©3503mxLIHobss®0Igy™
3mbLEGMMJgool  9x39dGHWOMMdOL s BsodgEmMmdol TgxsLgds dobstg dwgmobbgzol

03950 3MBLIOBIMOL FogoomBHg“ (bgerddmgzsbgero - 3gdb. 5350. M. mas Boboos).

XOKKM3AdO

e 2019 Gowob 25 03@oll Legwmol dg1mbgmdols 93609609350 MJGHMMTs, G0sBBOL
Lobgdfozm  saOMmBHIIbMwmaommo  MboggMboGgBHol  LmBwol  FgMOHbgmdols
9363030l ©g356H5FgbGHOL  3OMBILMOTs 0O Fogzo0L300  IMIMGBILME 3030
393905330,  ULEH-U 3. FoOEbMOzL  Lobgermdol  figserms  dgmGbgmdoL
0bLGHOGMGHOL L9MLYO0ID 90 ol 0B GBMSD 3530060900, AdILES 5.6.

30UG0530m300 Lobgemdol md®ml dgoero.

gmEM 48 - 49. 3900l 35053930L5l
Photo 48 - 49. When handing over a medal
®oto 48 - 49. Ilpn BpyyeHUHU MeaAATH
e 2019 §emols 2 Brmgddgml oblBHoGHMGHOL OMGJBHMEMO, 3OMBILEMO F030 A939MTZ0M0
©1365060L 50O F9360gMgdsms  GMM3BMTs 5350098050  HIXOWEMZS  FJOWO
1 36506990-Jorongem RPYOMOAY I 3936096535075 3963005690530 d9¢¢bogwo
$3e0eoliogol.
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[HOCBI/ITMEHHS
10 nam’sITHOT
I0BLJICHHOT Me/1aJTi
«100 poxkis Hauiouna
Axajemii arpapHi
Ykpaiui

am@m 50. ¢3605060L 53500990l o3grmdo
Photo 50. Diploma of the Ukrainian Academy
®oto 50. Aunjaom YKpaunckoid AkageMuu

LOAFL3TAOB(M 15I3056(MdS

2019 §igmols 25 056356l 0bLBHOEWGHOL OMgJBHMMO 3OMBILMOO 4030 A935MOSAZ0EO
L5goOHM39e ML BsIOLLOL gob30maMgd0l gPmgbmwo 396@MOL d6dsbgdol Logrdzgw by
9mbofoergmds  LodogolEBMmM-Lolfogwm  3MHMyMsdol  ,bosogqgdols s  fywob
GlOLYdOL  0bgobgmool”  53MgOGSEE0L  3MmTobosdo  gdudgMGe.  Labogzwrm
36O0590L bgarddemzsbgarls s 53509300l 39MLMbIE ™Mb TgbggMolsols yodmozggms
360530l PII0O S MYOMIYMR0MO Fbo6YId0, M3 S0LIbS TGbsdSFOL MBOFOSIM
sb3365d0.
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CHRONICLE
INFORMATION ABOUT TSOTNE MIRTSKHULAVA
WATER MANAGEMENT INSTITUTE OF
GEORGIAN TECHNICAL UNIVERSITY

2019

In the institute, which is established in 1929, work 71 collaborators, among them 54 % are

scientific worker, 1 - academician, head of agricultural department of Georgian National Scientific
Academy, 4 — engineering academy, 6 — doctor of sciences, 28 — acad. doctor, 4 — PhD student and
1 master student.

)/
A X4

*

X/
°

THE SCIENTIFIC RESEARCH ACTIVITY OF THE INSTITUTE

There are published about 60 article, 1 monograph and 2 book by institute collaborates during
2019;

In the institute are working out the scientific theme with program financing ,, The Research of
Water Management and Environmental Protection on the Background of Climate Change™ (Head
of Theme, professor Givi Gavardashvili) with 6 scientific direction, which is actual for scientific
treatment of environmental protection measures on the background of frequent natural disaster in
the country;

In 2019 have been published 2 scientific collected papers: materials of VIII international
conference and follow - Ne74 scientific collected papers.

THE SCIENTIFIC RELATIONSHIP OF THE INSTITUTE

Georgia

On January 16-17, 2019 The Il International Symposium "Earthquake Resistance and
Engineering Seismology was opened at the Georgian Technical University" which dedicated to
the 100th anniversary of Professor Giorgi Kartsivadze. The event was organized by the Faculty
of Civil Engineering of the Georgian Technical University and the Georgian Academy of
Engineering. The topics of the symposium were: Geology and Engineering Seismology;
Theoretical and experimental research on seismic resistance of buildings and engineering
structures; Perfection of seismic norms; Consequences of devastating earthquakes, restoration
of buildings; Applied Mechanics. Participated in the work of the symposium senior scientific
worker of department of reclamation system and expertise of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical University, Doctor of economic Martin Vartanov
and senior scientific worker of department seas and water reservoirs, doctor technical sciences
Eduard Kukhalashvili.

On February 6, 2019 The sitting of the Interagency Commission on Natural Resources
Protection and Rational Use was held at the Georgian National Academy of Sciences on the
topic: "Land Erosion in Georgia and Urgent Works™ director of institute, doctor of technical
sciences, professor Givi Gavardashvili delivered a speech at the commission meeting on the
topic: "Preparation of the State Soil Erosion Program of Georgia (2020-2035) taking into
account climate change” (Photo 1-2).

On February 15, 2019 The Hungarian Embassy in Georgia hosted a business forum on "The
Importance of Water Resources in Rural and Urban Development” After the forum, the director
of institute, doctor of technical sciences, professor Givi Gavardashvili met with the Ambassador
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Extraordinary and Plenipotentiary of Hungary to Georgia, Mrs. Victoria Horvat (Photo 3).

On February 23, 2019 Irma Kuparashvili, Chief Specialist of the Institute, successfully
defended her doctoral dissertation on the topic "Assessment of the saline area of the Alazani
Valley in the light of climate change and development of innovative engineering measures for
their desalination™ at the Department of Hydroengineering, Faculty of Civil Engineering, GTU.
The scientific supervisor was director of institute, doctor of technical sciences, Professor Givi
Gavardashvili (Photo 4).

On March 25, 2019 in Ts. Mirtskhulava Water Management Institute of Georgian Technical
University were Dr. Jenien Mitchell Komersoglu (USA) and Tornike Bubashvili,
Environmental Expert, involved in the UNDP project "KURA 11". During the meeting were
discussed the issues of holding a joint international conference on the basis of the Institute
(Photo 5-6).

On June 28, 2019 director of Ts. Mirtskhulava Water Management Institute of Georgian
Technical University, doctor of technical sciences, professor Givi Gavardashvili had a working
meeting with professors from California State University, the International Center for Water
Technology and the Center for Irrigation Technology, Gava Gorohu and Bill Erisian, and Mr.
Demna Dzirkvadze, an employee of the US Embassy in Thilisi. The purpose of the meeting was
to discuss future scientific research plans (Photo 7).

On December 18, 2019 in the Assembly Hall of Dusheti Municipality City Hall Shota Rustaveli
Georgian National Science Foundation Fundamental Grant Project # FR17 615 “Assessment of
Vulnerability Infrastructure Safety Risks in the Formation of Upcoming Disasters” was held.
Identify risk zones and assess the rules of conduct of the population in an emergency situation®.

The grant project was presented to the audience by the head of the grant project, Prof. Givi
Gavardashvili. The meeting was attended by more than 50 representatives of 12 organizations.
Among them: Mtskheta-Mtianeti State Representative Shalva Kereselidze, Dusheti
Municipality Mayor Zurab Sekhniashvili, Tianeti Municipality Mayor Tamaz Mechiauri,
Mtskheta Municipality Mayor Giorgi Kapanadze (Photo 8-10).

Abroad

On January 3-30, 2019 Director of Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University, doctor of technical sciences, professor Givi Gavardashvili was
in his working visit in Warsaw by invitation of vice-rector of Warsaw University of Life
Sciences, professor Mikhail Zasada. Givi Gavardashvili as a invited professor were given
lectures in undergraduate and doctoral groups in engineering and environment (Photo 11-12).

On January 3, 2019 professor Givi Gavardashvili met Dean of the Faculty of Civil Engineering
and Environment of the same University, Dr., Professor Eugeniusz Koda, Head of the
Department of Reclamation, Dr., Professor Jerzy Jeznach, Professor Yan Szatylowicz. During
the meeting, they were introduced to the achievements of the Institute and its great role in the
South Caucasus region (Photo 13).

On January 8-9, 2019 director of institute, doctor of technical sciences, professor Givi
Gavardashvili Met with the Dean of the Faculty of Technology of the Lublin University of Life
Sciences, Professor Andrzej Varczuk, Head of the Department of Engineering Ecology and
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Geodesy of the same University, Professor Krzysztof Jozwiakowski. The meeting was attended
by Professor Jerzy Jeznach (Warsaw) and scientific workers of faculty. During the meeting was
discussed future scientific-research cooperation (Photo 14).

On January 10, 2019 Professor Givi Gavardashvili met with the Vice-Rector for International
Affairs of the Warsaw University of Life Sciences, Professor Michal Zasada (Photo 15).

On January 16, 2019 director of institute, doctor of technical sciences, Professor Givi
Gavardashvili met the head of the Hydraulics Laboratory of the Warsaw University of Life
Sciences, Professor Slavomir Bajkovsky, who toured the laboratory (Photo 16).

On May 15-17, 2019 director of Ts. Mirtskhulava Water Management Institute of Georgian
Technical University, doctor of technical sciences, professor Givi Gavrdashvili Was on a
business trip to France. In May 15, at the United Nations Educational, Scientific and Cultural
Organization (UNESCO), he met with Professor Alice Aurel, Head of the Department of
Underground Systems and Renewal, and Associate Professor, Dr. Irina Pavlova (Photo 17-19).

From May 19 to 8 June, 2019 director of Ts. Mirtskhulava Water Management Institute of
Georgian Technical University, doctor of technical sciences, Professor Givi Gavardashvili was
in his business trip in Warsaw (Poland) as invited professor by invitation of the Warsaw
University of Life Sciences.

On June 4, 2019 professor Givi Gavardashvili had meeting to Professor Leopold Kruszka of
Warsaw University of Military Technology; to the Dean of the Faculty of Civil Engineering,
Czestochowa University of Technology, Dr., Professor Maciej Major, Vice-Dean,
Professor Matgorzata Ulewicz and Professor Adam Ujma. They were discussed Possibilities of
NATO project and international scientific cooperation (Photo 18).

On June 13, 2019 Professor Givi Gavardashvili attended the University of Barcelona, which is a
member of various international university associations. For example, the Association of
European Universities, the League of European Research Universities, the Association of
Mediterranean Universities and many more. During the negotiations with colleagues, I discussed the
preparation of a joint program of scientific exchange between the Institute and the University within the
framework of ES ERASMUS + and realization of international grant projects.

PARTICIPATION IN THE INTERNATIONAL AND
REPUBLIC CONFERENCES AND FORUMS

Georgia:

On April 19-21, 2019 The VII Interdisciplinary Conference of Young Scientists was held at
Akaki Tsereteli State University, organized by the Council of Young Scientists of the Georgian
National Academy of Sciences and the Young Scientists Development Fund. ¢ The youth
conference was held in the following fields of science: Humanities; Social and economic;
sciences; Engineering and Technology; Medicine and healthcare; Agrarian Sciences. The
conference was quite appreciated. The organizing committee selected only the best theses
according to the directions. The conference fully met the modern requirements, both locally and
internationally - an important activity in the field of youth priority in the scientific community.
Young scientists of the Institute, members of the Council of Young Scientists of the Georgian
National Academy of Sciences Marine Shavlakadze and Tamriko Supatashvili took an active
part in organizing the conference. Representatives of twelve higher education institutions and
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eight scientific-research institutions of Georgia participated in it. At the conference participated
PhD students of institutes Nana Beraia, Ketevan Dadiani, Khatuna Kiknadze, Lika Maisaia and
scientists of the Institute (Photo 21-22).

e On July 25-27, 2019 N. Nikoladze Hall of GTU was held The IX International Scientific-
Technical Conference "Modern Problems of Water Management, Environment, Architecture
and Construction” dedicated to the 90th anniversary of the Institute. The conference was opened
by the Rector of the Georgian Technical University Prof. Archil Prangishvili. Professors: Givi
Gavardashvili, Otar Natishvili, Hovhannes Tokmajyan, Jerzy Sobota and others delivered
welcoming speeches (Photo 23-28).

Delegations of scientists from Poland, Lithuania, Latvia, Belarus, Armenia, Azerbaijan, Russia
and other countries congratulated the Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University on its anniversary.

Abroad
e On January 30-31, 2019 an international conference on "Economic Geology and Ecological

Problems™ was held in Istanbul, Turkey, on which the section was chaired by GTU Ts. Director
of Mirtskhulava Water Management Institute Tech. Sci. Doctor, Professor Givi Gavardashvili,
He also made a report - "Use of Capra methodology for critical condition and risk analysis of
Zhinvali dam", for which he was awarded the certificate for the best presentation (Photo 29-30).

e On May 16-17, 2019 an international conference on "Environmental and Environmental
Engineering” was held in Paris, chaired by Professor Givi Gavardashvili. He delivered a report
on "Raising the level of environmental awareness of the population living in the flood risk zone
in case of a possible accident of the Zhinvali land dam and developing precautionary measures"
(Photo 31).

e On June 11-12, 2019 in Barcelona (Spain) director of Ts. Mirtskhulava Water Management
Institute of Georgian Technical University, doctor of technical sciences, Professor Givi
Gavardashvili participated in the International Scientific Conference, where he delivered a
speech- "Calculation of the average and maximum velocity of the avalanche generated by the
wave overflow on the Zhinvali land dam.” He chaired the Construction and Environmental
Engineering Section. The conference was organized by WASET (Photo 32-33).

e On August 6-7, 2019 PhD student of the Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University, scientific worker of reclamation department Khatuna Kiknadze
was at the International Conference on Agricultural Science Technology and Engineering in
Amsterdam, the Netherlands, and delivered a report entitled "Approximate Assessment of
Environmental Irregularities Related to Surface Irrigation” by financial support of Shota
Rustaveli Georgian Scientific Foundation as the winner of grant competition of mobility and
international measures - MG-TG-19 2447 (Photo 34).

e On November 4-6, 2019 an international seminar was held in Budapest (Hungary) with the
support of UNECE - "Transboundary Water Pollution Prevention - Contingency Planning, Early
Warning and Mitigation”, in which participated director of Ts. Mirtskhulava Water
Management Institute of Georgian Technical University, doctor of technical sciences, Professor
Givi Gavardashvili. Many important meetings were held during the seminar, including with a
representative of the Hungarian Ministry of Internal Affairs, Mr. Peter Kolach (Photo 35).
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On December 4-9, 2019 The XVI International Scientific-Technical Conference - Materials
and Energy Saving Technologies was held at Czestochowa Technological University. Director
of Ts. Mirtskhulava Water Management Institute of Georgian Technical University, doctor of
technical sciences, professor Givi Gavardashvili was chairman of the one section. He delivered
a speech at the conference: "Innovative Trampoline-type flood prevention facility and
development of methodology for its design” (Photo 36-38).

On December 11-14, 2019 director of Ts. Mirtskhulava Water Management Institute of
Georgian Technical University, doctor of technical sciences, professor Givi Gavardashvili and
senior scientific worker of seas and water reservoirs department doctor of technical sciences
Eduard Kukhalashvili were in Rome, Italy, where they participated in the International
Scientific Conference - XIIl International Conference on Environmental, Biological,
Environmental Sciences and Engineering. Professor Givi Gavardashvili delivered a speech at
the conference "Determining the contours of the flooded areas as a result of a possible dam on
the Zhinvali (Georgia) dam and calculating the hydrodynamic parameters of the dam breaking
wave", also chaired the "Construction and Environmental Engineering” section of the
conference. The conference was organized by WASET (Photo 39-42).

THE COLLABORATION MEMORANDUMS OF INSTITUTE

On January 18, 2019 director of institute, doctor of technical sciences, professor Givi
Gavardashvili and Dean of the Faculty of Civil Engineering and Environment of the Institute of
Life Sciences, Warsaw University, Dr., Professor Eugenius Koda was signed an agreement
between the two organizations on the exchange of young scientists and the preparation of joint
international grant projects (Photo 43).

On December 11, 2019, the director of the institute, Doctor of Technical Sciences, Professor
Givi Gavardashvili and the Dean of the Faculty of Civil Engineering of the Czestochowa
Technological University, Doctor of Technical Sciences, Professor Maciej Major signed a
memorandum of cooperation at the University.

The memorandum provides for international cooperation of young scientists, students and
teachers both within the framework of the Erasmus + program and joint preparation of
scientific projects (Photo 44-45).

TEACHING-SCIENTIFIC ACTIVITY

On March 13, 2019 Georgian Melioration Ltd and Georgian Technical University have
developed a hydro melioration certificate program. The aim of the project is to train reclamation
staff, raise the interest of young people in the reclamation system and attract them to the
company.

Within the framework of the program, 52 employees of "Georgian Melioration” Ltd. are
undergoing intensive theoretical and practical courses. Employees of the system undergo
training in three main areas. these are:

* Operation of reclamation systems;
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* Management of soil irrigation and drying regime;

* Organizing the work of the hydro checkpoint and managing its elements.

The theoretical part of the hydromelioration certificate program is supervised by Givi
Gavardashvili - Ts. The director of the Mirtskhulava Water Management Institute, and the
practical part is supervised by Tamaz Chankseliani - Head of the Operational Measures
Department of the Georgian Land Reclamation Ltd (Photo 46).

INTERVIEWS

On July 26, 2019, GTU Rector, Academician Archil Prangishvili and Director of the Institute,
Professor Givi Gavardashvili gave an interview to Imedi TV and Channel 1 on the IX
International Scientific-Technical Conference "Modern Problems of Water Management,
Environment, Architecture and Construction”, which was dedicated to the 90th anniversary of
the Institute.

Delegations from Poland, Latvia, Belarus, Armenia, Azerbaijan, Russia and other countries took
part in the five-day international conference.

IN THE PRESS ABOUT THE INSTITUTE

On July 25, 2019, an article was published in the magazine "GEORGIA TODAY" about the IX
International Scientific-Technical Conference "Modern Problems of Water Management,
Environment, Architecture and Construction” organized by the Ts. Mirtskhulava Water
Management Institute of GTU, which was dedicated to the 90th anniversary of the Institute
(Photo 47).

THE GRANT PROJECT ACTIVITY OF INSTITUTE

In 2019, the Institute will develop 1 grant - winner of the 2017 competition of state scientific
grants for fundamental research of the Shota Rustaveli National Science Foundation of Georgia
- FR 17-615 "Theoretical study of the security risks of vulnerable infrastructure in the event of
catastrophes” (Head of the project - Dr. Givi Gavardashvili), and 2 Grants - Winner of the State
Scientific Grants Competition for applied Research 2018 - AR-18-1244 " Mud-flow regulating
elastic barrage" (Head of the project - Dr. Eduard Kukhalashvili) and AR-18-1491 "Evaluation
of the Effectiveness of Modern Flood Design and On the example "(Head of the project - PhD.
Goga Chakhaia).
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AWARDS

On July 25, 2019, doctor of agricultural sciences, Professor of Department of Agricultural
Economics, Ryazan State Agricultural University Yuri Mazhaiski handed over to Professor Givi
Gavardashvili A.N. Kostyakov Gold Medal on the occasion of the 90th anniversary of the
Tsotne Mirtskhulava Water Management Institute of Georgian Technical University (Photo 48-
49).

On November 2, 2019 director of Ts. Mirtskhulava Water Management Institute of Georgian
Technical University, doctor of technical sciences, professor Givi Gavardashvili awarded by the
National Academy of Agrarian Sciences of Ukraine with a medal for his contribution to the
development of Ukrainian-Georgian agrarian sciences (Photo 50).

EXPERT ACTIVITIES

On January 25, 2019 director of institute, doctor of technical sciences, professor Givi
Gavardashvili based on the order of the National Center for Quality Development of Georgia,
participated in the accreditation commission of the Master's program "Soil and Water Resources
Engineer” as an expert. During the meeting with the head of the training program and the staff
of the academy, the pros and cons of the program were revealed, which was reflected in the
relevant official report.
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HHO®OPMAILIMSA O AESTEJIBHOCTH HHCTUTYTA BOJHOI'O XO3SIMCTBA
M. HOTHE MHUPIXYJIABA
I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA
2019 roxa

HNHctutyT BOomHOTO X03skcTBa ObUT OcHOBaH B 1929 romy. B mactosimee Bpemsi B MHcTUTyTE
paboraer 71 coTpyaHHKa, CpeAM KOTOPHIX HAay4HbIE COTPYIOHHKU cocTaBisioT 54%. Hayunbiii
nepcoHan MHWuctuTyra BKiIO4WaeT: | - akageMHK — 3aB. OTIEJIOM CEJIbCKOTO XO034iCTBa
Hammonanenoit AH I'py3un, 4 - akajgeMuka WH)XEHEPHOH akanemMuu, 6 - TOKTOpPOB Hayk, 28 —
aKaJeMUYECKHUX JOKTOPOB HayK, 4 — JOKTOpaHTa, | — MarucTpasr.

HAYYHO-UCCIIEAOBATEJIBCKASA JEATEJIBHOCTD HHCTUTYTA

¢ B mnepuogmueckux wu3gaHusx 2019 roma HaydyHBIMH COTpyAHHMKaMu MHcTUTyTa OBLIO
ommybnukoBaHo 110 60 cratei, 2 MoHorpaduu u 1 yueOHUK;

¢ B Uuctutyre  paspabarbiBaeTcs — ()MHAHCHPOBAaHHAs ~ HAyYHO-IPOTpaMMHasi  TeMa
«HccnenoBanue COBpeMEHHBIX IPOOJIEM 3alIUThI BOJAHBIX PECYPCOB U OKPY’KAIOUIEH cpezbl ¢
y4eTOM M3MEHEHHs KiIuMara» (Hay4Hbli pyKOBOIUTENb TeMbl mpodeccop ['uBu
I"aBappamBunm). Tema cOCTOMT U3 6-TH HayYHBIX Pa3eNoB, KOTOPBIE SBISIOTCS aKTyalbHBIMU
C TOYKHM 3pEHHs y4YaCTHBIIMXCS MPUPOAHBIX KaTacTpod B CTpaHe U Hay4dHOH 00pabOTKU
MEPOIPUATHH 110 OXPaHE OKPY>KAIOIIEN CPEBI;

¢ B 2019 rony MucTuTyT M3Aa1 2 cOOpHUKA HayYHBIX TPYAOB: COOPHUK Hay4HBIX JoKiazoB IX
MEXyHAapOAHOHN KOH(pEpEHIINH U OYepeHO - COOpPHUK Hay4HBIX Tpya0B Ne74.

HAYYHBIE CBA3N UHCTUTYTA

I'py3usn

e 16-17 sauBaps 2019 roma B I['py3MHCKOM TEXHHYECKOM YyHHMBepcuTeTe OTKpbuicsa Il
MexnyHapoanbiii  cumMno3uyM — «CelcMOCTOMKOCTh M MH)KEHEpPHas  CeMCMOJIOTHSY,
nocBsmeHubii  100-netuto  mpodeccopa T'eoprust  Kapmmagze. Mepomnpusitue  ObUIO
OpraHM30BaHO  WH)XEHEPHO-CTPOUTENBbHBIM  (aKylIbTeTOM ['PY3MHCKOIO  TEXHMYECKOTO
yHHMBepcuTeTa U I'py3uHCKON MHXKEeHepHOW akajemuei. Temamu cumno3myMma ObUIH: T€0JIO0THS
U UHXCHEPHAas CEUCMOJIOTHs; TEOPETUYECKUE M  DKCIEPUMEHTAIbHBIE HCCIEAOBAHUSA
CEHCMOCTOMKOCTH 3JaHUN U MH)KCHEPHBIX COOPYKEHHUH; COBEPIICHCTBOBAHUE CEHCMUYECKHUX
HOPM; IIOCJIEICTBHS Pa3pyLIUTEIbHBIX 3€MIICTPSCCHUMN, PECTaBpalUsA-PEKOHCTPYKIUS 30aHUM;
IIPUKJIAaHAs MEXaHUKa. B cumMmno3uyMe MpuHsUI ydacTue CTaplIvii HayYHbIH COTPYIHUK OTAENA
MEJIMOPATUBHBIX CUCTEM M HKCIIEPTU3bI BOJHOTO XO3SICTBA, JOKTOP IKOHOMHUYECKHX HAYK
Maptun BapTaHOB M JOKTOp TEXHMYECKMX HAyK, CTapIIMil HAy4YHbIM COTPYIHHK OTIEa
BOZOXpaHWINIL 1 Mopst Dxyapa Kyxamamsuiy.

e 6 ¢espans 2019 roga B HaumonanbHON akagemMuu Hayk ['py3um COCTOSJIOCH 3aceqaHHe
MeXBe1TOMCTBEHHOW KOMHMCCHUU TIO OXpaHE M PALUOHAIBHOMY HCIOJIb30BaHUIO MPUPOTHBIX
pecypcoB Ha TeMy: «Dpo3us 3eMeNb B ['py3un u HeOTJIOXKHBIE paboTe». Jupektop MucTHTyTA
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JTOKTOp TeXH. Hayk, mpodeccop ['mBu [aBapmamBmiyd BBICTYNHI C JOKJIAJOM IO TEMe:

«ToxroroBka I'ocymapcTBEHHOM IIporpamMMmbl 3pO3MM IOYB I'py3suum € y4yeTOM H3MEHEHUS
kiaumara (2020-2035 r.r.)» (@oto 1-2).

15 despans 2019 rona B IloconscTtBe Benrpuu B ['py3um mpomren O6usHec-popym Ha Temy
«3HaueHHe BOJHBIX PECYpCOB B pa3BUTHH cel U roponoBy». [locme ¢opyma aupexTop
Wucturyra, npod. I'mBu ['aBapmamBuiid BCTPETHIICS C YPE3BBIYANHHBIM M MOJTHOMOYHBIM
nociom Benrpuu B ['py3un rocnioxoit Bukropueii Xopsat (®Poto 3).

23 ¢epans 2019 roma rmaBublid cnenumanuct Muactutyra HMpma KynapamBsuinu ycremHo
3alIUTHIIA JOKTOPCKYIO TUCCEPTALMIO Ha Kadeape THAPOTEXHUKH MHKEHEPHO-CTPOUTEIHLHOTO
¢dakynprera ['TY Ha Temy «OneHKa 3aCOJICHHON TEPPUTOPHH AJIa3aHCKOM TOJUHBI C YYETOM
U3MEHEeHMs KinMmaTa». HaydHbIM pykoBoauTeseM auceprauuu Obul gupekrop MHcTHTyTa,
JIOKTOP TeXH. HayK, npodeccop ['uBu ["aBapnariBuiu (Poto 4).

25 mapra 2019 roma HMuctutyT BomHoro xossiictBa um. L. MupuxynaBa I'TY mnocermnu
skcriept mpoekta B pamkax UNDP «KURA II» TpancrpaHudHbIX cTpaH AOKTOp Jl>kKeHu»H
Mutuenn Komepcorny (CIIA) u skcnepT mo okpyxaromieid cpene Topuuke byOamBuiu. B
X0Jle BCTpeYd OOCYXKIAIUCh BOIMPOCHI  IMPOBEACHUS COBMECTHOW  MEXIyHapOIHOU
KoH(pepeHImn Ha 6a3e Muctutyra (Poto 5-6).

28 utons 2019 r. qupexrop Uuctutyra npod. ['mBu I'aBapamBuim nposen pabouyro BCTpeuy
¢ npodeccopamu MexayHapOTHOTO LIEHTpa BOAHBIX TeXHOJOrWi U LleHTpa mppUraloHHbIX
texHonoruii KamudopHuiickoro rocynapcrBeHHoro yHuBepcurera - ['aBa ['opoxy u buin
OpucuaHoM, a Takxe r-HoMm [lemnoi [[3upkBanze cotpyanukom nocoisctBa CIIA B TOummcu.
Lenpro BeTpeun OBLIO 0OCYKICHHE OYAYIIIMX HAYYHO-UCCIIEA0BATEILCKUX TTaHOB (P0TO 7).

18 nexabps 2019 roma B axkTOBOM 3ajle MyHHIMManaurera r. Jlymern B paMmkax
(GyHIaMEHTaJIbHOTO IPAaHTOBCKOro MpoekTta HaruonanesHoro HayqHoro ¢onaa ['py3un nmenu
Hlora PycraBenu Ne FR17 615 «OneHka puckoB 0€30MaCHOCTH YSI3BUMOM MH(PaCTPYKTyphl
npu  (GopMHpOBaHMM OKHUIAEMBIX KaracTpod» ObUl TpPOBEJEH BOPKUION Ha TEMY
«OrmnpeneneHue 30HbI pUCKa W OLEHKAa IPaBUJ TOBEJCHHUS HACEIEeHHS B Ype3BbIUalHOM
CUTYyaIun».

I'paHTOBCKMI MPOEKT ayaUTOPUU MPEACTAaBUI PYKOBOAMTENb TMpoekTa mpod. ['usu
I'aBapnamBuinu. Ha BcTpeue mpunsuin ydactue Oonee 50 mpenacraButeneil 12 opranuszaunui.
Cpenu HUX: rocynapCTBEHHbIN ynoiHoMoueHHbIH Mixera-Mtuaneru lanBa Kepecenun3e,
Mdp MyHurnanurera r. ymeru 3ypad CexHuamBuim, M3p MyHununaiaurera Tuanern Tamas
Meunaypu, map myHununanutera Mixera ['eopruit Kanananze (®oto 8-10).

3a pyOexom

3-30 saBaps 2019 r. mupektop MHcTHTyTa BOMHOTO X03siicTBa mM. L[, MuprxymaBa g0KTOp
TEXHUYECKUX Hayk, rnpodeccop ['mBu ['aBapmamBunm nocetun BapmaBy ¢ paboyuM BU3UTOM
M0 MPUIJIALICHUIO POPEKTOpa BapIimaBckoro yHUBEpCUTETa €CTECTBEHHBIX HayK Ipodeccopa
Muxamna 3acaga. ['mBu ['aBapmamBuiaM B KauecTBE MPUIVIAIIEHHOTO Mpodeccopa YuTal
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JeKuMu B BapiiaBckoMm yHUBEpPCUTETE B CTYACHUECKHMX W JIOKTOPCKUX Tpymmax B o0jacTu
WH)KEHEePHHU 1 OKpyxatomieii cpensl (Porto 11-12).

3 sauBaps mnpodeccop [uBum ['aBapmamBuiIM BCTPETHIICS C JIEKAaHOM (aKylbTeTa
IPaXJIaHCKOIO CTPOUTEIbCTBA U OXpaHbl OKPYXAOUIEH Cpeapl TOro »€ YyHHUBEpCUTETa
noKTopoMm, mpodeccopom Eprennycom Kona, 3aBeayromuM OTAEIOM MEIHOPALUHU JOKTOPOM,
npodeccopom Epxu E3naxom, mpodeccopom SAnom CiatmioBuueM. Bo Bpemsi BCTpeun OHH
ObUTM 03HAKOMJICHBI C JOCTIKEeHUsMU MHCcTUTyTa M ero 6ombIIoi poibio B peruone FOxHoro
KaBkasza (®oto 13).

8-9 suBaps 2019 rona nupexrop Muctutyra npodeccop I'uBu ["'aBapaanmBuiau BCTpETHIICS C
JIEKAaHOM TEXHOJIOTHYECKOTo (pakynbrera JIFOOIMHCKOTO YHHBEPCHTETAa €CTECTBEHHBIX HAYK
npodeccopom AnmKeeM Bapuyk u ¢ 3aBeayrommM Kadeapoil WH)KEHEPHOW SKOJOTMH M
reo/Ie3ud TOTO K€ yHuBepcurera. Ha Berpeue mpucyrcTBoBanmm mpodeccop Dpxku D3HaX
(BapmaBa) m Hay4Hble cOTpyaHHKH (akymnbreTa. B Xome BcTpeun 0OCYXIaarch BOIPOCHI
OyaylIero Hay4HoO-MCClIeI0BAaTeIbCKOTro coTpyaHuiectsa (Poro 14).

10 saBaps 2019 roma mpodeccop I'mBu ['aBapmamBuin BCTPETHIICA C MPOPEKTOPOM IO
MEXIYHApOAHBIM CBSI3SIM BapIiaBcKOro yHUBEpPCHTETa €CTECTBEHHBIX HayK MpodeccopoM
Muxawiom 3acanoit (Poto 15).

16 suBaps 2019 mnpodeccop I[mBu TIaBapmamBuiIM BCTPETWICS C PYKOBOIHTEIEM
nabopaTopuy THIPABIUKK BapmmaBckoro yHHMBEpPCHTETa €CTECTBEHHBIX HayK mpodeccopom
CnaBoMupom ballkoBCKHUM, KOTOPBIA ocMoTped Jiaboparopuio (Poto 16).

15-17 mas 2019 roga nupextop Mucturyra nmpodeccop I'mBu I'aBappamBuiam Haxoguics ¢
NenoBoi moe3akoit Bo @pannun. 15 mas B Opranuzannu O6benunenHbix Haruit mo Bompocam
oOpazoBanus, Hayku u KyasTypbl (FOHECKO) oH BcTpeTtwiics ¢ pykoBOAMTENEM OTHAENa 10
M3y4YEHUI0 U OOHOBJIEHHUIO TOJ3EMHBIX cHucTeM Tmnpodeccopom Ammce Oyperom U C
PYKOBOJUTENEM OT/ENa [0 YMEHBIIICHHs pUCKa T'€0J0THYeCKON OMaCHOCTH, aCCOIIMUPOBAHHBIM
npodeccopom, goktopom Upunoii [TaBnosoii (Poto 17-19).

C 19 mas no 8 utons 2019 r. nmo nmpuriameHuto BapiiaBckoro yHUBEPCUTETa MO U3YUEHHUIO
€CTECTBEHHbIX HayK, AupekTop MHctutyra mpodeccop I'mBu I'aBapramBuim HaxoAuiCs B
KoMaHIupoBKke B Bapiase B kauecTBe mpuriaieHHoro nmpogeccopa.

4 wmionsa 2019 roma mpodeccop I'mBu ['aBapmamBuiaM BCTpeTWsCS C Mpogdeccopom
Jleononpiom  Kpymkoi Bapmasckoro BoeHHO-TEXHHYECKOTO yHMBEPCUTETA, JACKAaHOM
(akynbTeTa rpaK IaHCKOT0 CTPOUTENHCTBA YEHCTOXOBCKOTO TEXHOJIOTHUYECKOTO YHUBEPCUTETA
npodeccopom Mareir MeipkopoM, 3amectuTeneM JekaHa Tnpodeccopom Manroxkara
VYnesuniem u mpodeccopom Amam Yitmoit. OOcyxnanuch Bo3MOXHOCTH npoekta HATO u
MEKIYHAPOJAHOTO HayuHoro coTpyanundecta (Poto 20).

13 urons 2019 r. npod. I'uBu I'aBapaamBmin nocetnn bapcenoHCKuil yHUBEpCUTET, KOTOPBIH
SBJIAETCS YJIEHOM pAa3JIMYHBIX MEXKIYHApOIHBIX YHUBEPCUTETCKHUX acconuanuil. Hampumep,
Accommanus  EBpomneiickux  yHuBepcuTeTOB, Jlura EBponelckux uccaeaoBaTelbCKUX
YHUBEPCUTETOB, AcCCOLMALUsA CPEAU3EMHOMOPCKUX YHHUBEPCUTETOB M MHorue apyrue. Ha
IIEPEeroBopax ¢ KoJUIeraMu OOCYXJIalIUCh BOMNPOCHI IMOATOTOBKM COBMECTHBIX IPOrpaMM
HaydHOro obOmeHa Mexny HWHcTHTYTOM U bBapcenmoHckuM VYHHBEPCHTETOM B paMKax
ERASMUS + u peanuzaunn MeXIyHapOIHBIX TPAHTOBBIX IIPOEKTOB.

3. BoOEbuyEsgsl Labgermdob figsemos dgy®bgmdol obligo@m@Eol Lsdgsboghem BMmdsms 3hgdwemo Ne74, 2019 §.

207



XPOHHUKA

YYACTHUE B MEXIYHAPO/JHbIX U PECITYBJIMKAHCKHUX
KOH®EPEHIIUAX U POPYMAX

I'py3us:

19-21 ampens 2019 r. B ['ocynapctBeHHOM yHUBepcuTeTe nMeHu Axkakus Lleperenu mpormia
VII MexaucuuruinHapHas KOH(pEpeHIMsI MOJIOJBIX YUYeHBIX, opraHu3zoBaHHas CoBeToM
MOJIOABIX ydeHbIX HamuonHanbHON akagemMuu Hayk I'pysum u @OHIOM pa3BUTHUS MOJOJIBIX
y4eHbIX. MonoaexHass KOH(pEpeHIMs IPOBOAWIACH IO HAIPABICHUSAM: TyMaHUTapHBIE,
COLIMAJIBHO-D)KOHOMUYECKHE, TOYHBIEC U €CTECTBEHHbIC HAYKH; TEXHUKA U TEXHOJIOTUHU; MEIULIMHA
U 3/paBOOXpaHeHHWe;, arpapHble Hayku. KoH(epeHIMs Nodydnmnaa BBICOKYIO OLIEHKY.
OprkoMuTeT O0TOOpan TOJNBKO Jiyumine Te3uchl. KoH(epeHLMs MOJHOCThIO OTBeYaja
COBPEMEHHBIM TPEOOBAaHUAM KaK Ha MECTHOM, TaK U Ha MEX/yHapOJHOM YPOBHE — aKTUBHOCTb
MOJIOJICKU B HAYYHOM COOOIIECTBE.

B opranuzanuu KoHpEpeHIIMH aKTUBHOE y4acTHe NMPUHSUIM Mosofble yueHble MHcTuTyTa,
wieHbl CoBera MonoAblx YydeHblx HanumonansHoOW akagemuum Hayk I['pysun Mapune
MaBnakanze u Tampuko CynaramBuiad. B HeM npuHsAIM yyacThe NpeACcTaBUTENN JBEHAALATH
BBICIIMX Y4€OHBIX 3aBEJIEHMH M BOCBMHU HAy4YHO-HCCJIEIOBATENbCKMX MHCTUTYTOB ['py3um, a
TaKKe NOKTopaHThl MHCcTHTYTa BOogHOrO X03s1cTBa M. L. Mupuxynasa - Hana bepas, Ketu
Januanu, Xaryna Kukuanze, Jluka Maiicas u cotpyaauku Uuactutyra (@oto 21-22).

25-27 nronst 2019 1. B 3anme ['TY um. H. Hukonanse nposeaena IX MexayHapoaHas HayqHO-
TexHu4eckas KoHpepeHuus «CoBpeMeHHble MpoOJIeMbl BOJHOIO XO3SIMCTBA, OXpaHbI
OKpYXKarollled Cpellbl, apXUTEKTYpbl U CTPOMUTEILCTBAY, NOCBsmeHHas 90-neturo MHcTUTyTa
BojHOro xo3siictBa uMm. L[. Mupuxynasa. Kondepenuuto oTkpbul pextop I'py3nHCKOro
TEXHUUYECKOTO yHMBepcuTeTa akageMuk Apuwi [Ipanrnmsunm. C npUBETCTBEHHBIMHM peYaMU
BoIcTynMM npodeccopa: I'ubu MaBapaamsunu, Otap Hatumsunm, Oranec Toxkmamksia, Epxu
Cobora u apyrue (®Poto 23-28).

Hayunsie neneranuu w3 Ilomemmu, Jlutesel, JlatBuu, benapycu, Apmenuu, AszepOaiimkana,
Poccun m npyrux crpan nosapaBunu MHcTUTyT BojgHOro xossicrsa um. L. Mupuxynasa ¢
roouseem.

3a py6e:kom

30-31 suBaps 2019 r. B CramOyne (Typums) mnpouuta MexayHapoaHass KOHGEpEHIHs
«OKOHOMHYECKAsi TEOJIOTHS M MPOOJIEMBI SKOJIOTHH» TOJ TPEICeaTeIbCTBOM TUPEKTOpa
WNuctutyra npodeccopa ['mBu INaBapnamBuim. OH BeicTynui ¢ AokiagoM «lcmnonb3zoBaHue
METOO0JIOTUH «Capra» JJI1 aHaldu3a KPUTHYECKOTO COCTOSIHMSI M PHUCKOB JKunBannckon
IUTOTHHBI», 38 YTO OBLT HArpaXkaeH cepTrdHKaToM 3a aydimyro npe3enraimio (Poro 29-30).

16-17 mast 2019 roma B Iapmxe mon npezacenarenbctBoM mnpodeccopa ['usu [aBapaamBsumm
npouuia MexayHapoaHas KoHpepeHIs «IKoJornyeckass ¥ IpUpoI03alIUTHAS UHKEHEPUS».
On BelcTymun ¢ JokiagoM Ha TeMy «lloBplIEeHHME SKOJIOTMYECKONM OCBEJOMIIEHHOCTU
HACEJIEHUs, NPOKMBAIOIIETO B 30HE pHUCKA HABOJHEHUM, B Cily4yac BO3MOXHOW aBapHuH
3eMJIsTHOM TIOTHHBI JKrHBanm u paspabortka mep npeaocropoxaoctn» (®orto 31).

11-12 wrons 2019 r. B bapcenone (Mcmanmsi) mupektop HMuctuTyra mnpodeccop ['msu
lMaBapmamBuIM mpuHSIT ydactue B MexayHapoHOW HaydYHOH KOH(EPEHIUH, T1e BBICTYIHII C
JokJ1aioM «Pacuer cpeHel 1 MaKCUMaJlbHOM CKOPOCTH CEJIM, BBI3BAaHHOM IeperBa BOJIH Ha
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3emusiHOM TuioTuHe JKuHBamm». OH Obl1  mpeacenareneM cekKnuu «CTpPOHMTENBCTBO U
sKoJorndeckas uuxenepus». Kondepenuus osuta oprannzoana WASET (d®oto 32-33).

6-7 aBrycra 2019 noxropant MuctuTyTa BogHOro Xo03siictBa uM. L. MupuxynaBa Hay4HBIH
COTPYIHHUK OTJelia Melnuopauuu 3emelb XaTyHa KukHang3ze mpu (QUHAHCOBOM MOIIEpPIKKE
HayyHoro ¢onma um. III. PycraBenu mo mporpamme rpanta MG-TG-19 2447 Obuta B
Awmcrepname (Hupepnanael) Ha MexayHapoaHoi koHpepeHIMn «TEeXHOJIOTHH CeIbCKO-
XO3SIICTBEHHBIX HAyK W MHXKEHEPHUH», TIe BbICTynuia ¢ aokiaagoM «lIpubmmxeHHas oreHka
HapyILICHUN OKPYKAIOIICH Cpe/ibl, CBI3aHHBIX C IOBEPXHOCTHBIM opoleHueM» (Poto 34).

4-6 wHosiops 2019 roma B bymamemre (Benrpus) npu mnommepkke UNECE mpomen
Mexnynaponsbsii  cemuHap  «lIpeBeHIMs  TpaHCTPaHMYHOIO  3arpsA3HEHMs  BOABI -
IUIAHUPOBAaHUE  HENPEIBUICHHBIX  CIy4yacB, paHHEE MPEAYNPEXKACHHUE, CMITYCHHE
MIOCJIEJICTBUI», B KOTOPOM NpHUHsT yyacTue aupektop MHctutyra npod. I'uBu ["aBapamsunm.
Bo Bpems BcTpeun ObLIM MPOBEJEHBI BaKHBIE BCTPEUH, B TOM yKcie ¢ r-HoM Ilerepom Komau -
npenacraButesieM MuHuctepcTBa BHyTpeHHUX Aei Benrpuu (Poto 35).

4-9 nexabps 2019 rona B UeHCTOXOBCKOM TexHOOrn4eckoM yHuBepcutere ([lonpima) mpomuia
XVI MexnynapoaHas HaydyHO-TeXHH4YecKass KoH(pepeHuus «Marepuaibl U 3Heprocoepe-
raromue TexHojorum». Jupekrop MHcTUTyTa MOKTOp TEXHMUYECKUX HayK, mpodeccop ['uBu
["aBappamBuinu BO3IIIaBUI OJHY M3 ceKUui koHpepeHuunu. Ha koHdepeHIHr OH BBICTYIHII C
noknanoM: «IHHOBallMOHHOE MPOTUBOCENIEBOE 3AIIUTHOE COOPYKEHHE TPAMILJIMHHOTO TUIIA U
pa3paboTKa METOAUKH ero npoektupoBanus» (Poto 36-38).

11-14 nexabps 2019 roga nupextop MHCTUTYTAa JOKTOP TEXHUUYECKUX HayK, npodeccop ['uBu
l'aBappamBuinm M CTapuiMii Hay4HBIM COTPYJHHUK OTJA€Na BOJOXPAaHWIMIL U MOpS, AOKTOP
TeXHU4ecKkux Hayk Oayapn Kyxamamsunu nocetwnu Pum (Mtamuu), rae npuHsIN ydacTue B
XII MexnyHapoqHoi KoH(pepeHUuH «3almra OKpyXarolled cpelbl, OMOJIOTHYecKHe |
9KOJIOTUYECKHE Hayku M uHxeHepus». I[Ipodeccop I['mBu ['aBapmamiBuiaM BBICTYNHI C
nokiagoM «OnpeneneHue KOHTYpOB TEPPUTOPHM, 3aTOIUISIEMBIX B PE3YyJbTaTe BO3MOXKHOU
aBapuu 1ioTUHBl JKunBanmu (I'py3ust) M pacuer THAPOAMHAMMYECKHUX IapaMEeTPOB BOJHBI
MIPOPBIBA», OH TAKXKE MpeCeNaTebcTBOBAN ceKuuen «/HXeHepusi CTpOUTENbCTBa U OXPAHbI
okpykaroreii cpeap». Kondepennus o6puta opranusosana WASET (doto 39-42).

MEMOPAHAYMBI HHCTUTYTA O COTPYJHNUYECTBE

18 suBaps 2019 roma nupextop MHcTUTyTa AOKTOpP TEXHHUYECKHUX HayK, Hpodeccop ['uBu
I"aBapnamBuiaM U JekaH (hakylIbTeTa TPaKAAHCKOTO CTPOMTEIbCTBA M OXPaHbl OKPYXKAIOLIEH
cpensl BapiiaBckoro yHUBEpCUTETa €CTECTBEHHBIX HayK JOKTOp EBrenmyc Koga mognucanm
JIOTOBOP O COTPYIHUYECTBE IO OOMEHY MOJOJBIX YUYEHBIX M IOATOTOBKE COBMECTHBIX
MEXIYHAPOAHBIX TPAHTOBCKUX MPOEKTOB (dPoT0 43).

11 mexabps 2019 romga nokTop TexHW4YecKux Hayk mpodeccop ['mBu ["aBapmamBuim u nekan
¢dakynbpTeTa CTpouTenbcTBa YEeHCTOXOBCKOro TeXHOIOrHyeckoro yHuBepcuTeTa mpodeccop
Mauei Maiiop noanucaau MEMOpPaHAYM O COTPYJHUYECTBE MOJIOJBIX YYECHBIX, CTYACHTOB U
npogeccopoB MOJ ATUAON mporpammbl «Erasmus+», a Takke O COBMECTHOW IOATOTOBKE
HaY4HBIX TPOCKTOB (PoT0 44 — 45).
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XPOHHUKA

HAYYHO-OBPA3OBATEJIBHAA NAEATEJIBHOCTD

13 mapra 2019 roma kommnanus «Menuopauuss ['py3um» u I'py3MHCKUH TEXHUYECKHUM
YHHUBEPCUTET pa3paboTaiu mporpammy cepTUUKALUU THAPOMETHOpPATHUBHBIX padot. Llensb
IpoeKTa - OOYYHUTh MEJIMOPATHBHBIA NEPCOHAN, IMOBBICUTH HMHTEPEC MOJOASKU K
MEJIMOPATUBHON CUCTEME U IIPUBJICYb UX B KOMIIAHMIO.

B pamkax mporpammel 52 cotpyanuka OOO «Menuopauus I'py3un» npoxoasT HUHTEHCUBHBIE
TEOPETUUECKHUE U IPAKTUUECKHUE KYPChI IO TPEM OCHOBHBIM HalpaBJICHUSIM:

* DKcIUTyaTalusl MEIMOPATUBHBIX CUCTEM;

* YnpaBiieHHE PEKMMOM OPOILIEHHUS U OCYLLIEHHUS I10YBBI;

* Opranuzanus paboThl THAPOINIOCTA U YIIPABICHHUE €r0 AJIEMEHTaMU.

PykoBomuTeNnb TEOPETUYECKOW YACTH MPOTrpaMMbl CePTHU(PHUKATOB TUApoMennopauuu - ['uBu
lNaBapmamBuiy, a IpakTHYECKYlO YacTb Kypupyer Tama3z YankcenmaHun - HadaabHUK
JeTapTaMeHTa KCILTyaTallMOHHBIX Meponpustuil «Menuopanus ['py3un» (Poto 46).

HUHTEPBBIO

26 wmrons 2019 rona pexrop I'TY, akanemuk Apuun [lpanrumsuim u aupexrop MHctutyra
npodeccop I'uBu ["aBapaamBmin naau uHTepBbIO Tenekanany «Mmenu» u «llepBomy KaHamy»
nmo IX MexayHapoaHoilt HaydyHO-TeXHHYECKOH KoH(epeHIuu «CoBpeMeHHbIE MPOOIEMBI
BOJAHOIO XO3SIMCTBA, OXpaHbl OKPY)KAIOIIEH CpeIbl, ApPXUTEKTYphl U CTPOMUTEIBCTBAY,
nocBsAleHHON to6uneto 90-netus Mucturyra. B MexayHapoqHONW KOH(EpEeHIMH NPHHSIN
yuactue nenerauuu u3 Ilomemmm, JlatBum, benmapycu, Apmenun, AzepOaiimxana, Poccun u
JPYTUX CTpaH.

B NIPECCE Ob HHCTUTYTE

25 urons 2019 ropa B xypHaie ,,GEORGIA TODAY“ omy0aukoBaHa ctaThs no IX Mexay-
HapoOJHOM Hay4yHO-TeXHMUYeckoW KoHpepeHuMH «CoBpeMeHHble NPOOJIEMbl  BOJHOIO
XO3S511ICTBa, OXPaHbl OKPY’KAIOLIEH CpPElbl, apXUTEKTYpbl U CTPOUTENIBCTBA», IOCBSIIEHHON
roounero 90-nerust Mucturyra (Poro 47).

I'PAHTOBASA AEATEJBHOCTDb HHCTUTYTA

B 2019 roay B WHcTturyre paspabarbiBaercs rpant FR 17-615 mo ¢ynaaMeHTambHBIM
uccnenoBanusiM HanumonansHoro HayuHoro ¢onga ['pysum umenu Illota PycraBenn -
«TeopeTndyeckoe HCCIEIOBaHUE PHCKOB O€30MacHOCTH YSI3BUMOW HHQPACTPYKTYpHl HpU
BO3HUKHOBEHUHU OXKHUJAEMBIX O€ICTBUI» (PYKOBOAMTENh — JOKTOp TEXH. Hayk, mpod. ['mBu
laBapmamBuiy) ©W 2 TpaHTa MO0 TPHUKIATHBIM  HCCICIOBAHUIM - AP-18-1244
«Cenepernanpyronmii 3JacTUYHBI Oappax» (PyKOBOAUTENb — JIOKTOpP TEXH. HayK, Mpod.
Onyapn Kyxamamsumm) u AP-18-1491 «Onenka 3¢p(heKTUBHOCTH ¥ HAJC)KHOCTH COBPEMEHHBIX
MIPOTHBOCEJIEBBIX COOPYKEHUHU Ha NpUMepe peKku MiteTuc-xeBu» (pyKOBOJHUTENb — aKa. JOKT.
I'ora Yaxas).
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XPOHHUKA

HAI'PA/IbI

25 mrong 2019 roga TOKTOp CEIBCKOXO3SIMCTBEHHBIX HAyK, mpodeccop Kadeapbl SJKOHOMHUKH
CEeNIbCKOT0 XO3AHCTBa PSA3aHCKOT0 TOCYZapCTBEHHOTO arpOTEXHOJOTHYECKOTO0 YHUBEPCHUTETa
HOpuit Maxaiickuii k 90-meturo ocHoBanuss MHcTuTyTa BOgHOrO Xo3siictBa um. L.
MupiixynaBa mnepeaan mnpodeccopy I'mBu [MaBapmamBuinu 3omoTyro mepanb uMm. A.H.
Koctskosa (®oto 48 — 49).

2 Hosi6ps 2019 r. aupexTop MucTHTyTa Tpodeccop ['mBu ["aBapaamBuiIm 3a BKIa B pa3BUTHE
YKPAMHCKO-TPY3WHCKOH arpapHOi HayKu ObLI HarpaXJaeH Meaanbio HarmoHanpHOU akageMun
arpapHbIx Hayk Ykpaussl (Poto 50).

IKCIHEPTHASA AEATEJBbHOCTD

25 suBaps 2019 rona nupextop Mucturyra npodeccop ['mBu ['aBapaamBuin Ha OCHOBaHUU
npukasza HannonanbHoro nenTpa paszsurus kadectsa ['py3un npunsi yuactue B Komuccuu no
aKKpeIUTallud MarucTpaHcKoi nporpammbl «MHxkeHepus OYB U BOJHBIX pecypcoBy». B xone
BCTPEUM C PYKOBOJUTENIEM Y4eOHON MpOorpamMMbl M KOJUIEKTUBOM aKaJeMHUU ObLIM BBISBIECHBI
IUIFOCBI UM MHUHYCBHl IPOIpaMMbl, KOTOpbIE HAlIM OTPaXXEHHE B COOTBETCTBYIOLIEM
oumanbHOM OTUETE.
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J90bognols  olisbgangds ©s bmdgHo, asdmgdol syomo (Joasdo), [gero, 2390w©gb0.

3dmygbgdeo @o@gds@y®ol mebdodwggdmds ybos dggbsdsdgdbmwgl LEs@ool gl do

domomgdye 3080609050;

35dmbsdgg9bgoeme woFybgdamo LEs@ogdo s33magol @ 9d@ybogds.
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CONTRIBUTIONS TO THE COLLECTED SCIENTIFIC PAPERS
OF THE TSOTNE MIRTSKHULAVA WATER MANAGEMENT INSTITUTE
OF THE GEORGIAN TECHNICAL UNIVERSITY

The main objective of collected papers is to favor the development of science and to publish the results and
materials of studies and new achievements obtained by scientists and professionals.

The collected papers should include the following scientific directions:

Water management;

Hydraulic engineering and irrigation;
Hydrology and meteorology;
Environmental protection;

Safety and risk of hydraulic structures;
Construction;

Earth sciences.

Contributions to the collected scientific papers are as follows:

1.

Papers can be submitted in Georgian, Russian or English languages, no more than 10 pages. Paper
summaries must be attached to the papers Georgian, Russian and English Summaries (to the paper in
Russian language — Russian and English Summaries; to the paper in English language — English
Summary). One author can submit no more than two papers.

The paper submitted to the Institute must include the letter of reference from the organization, where
the study took place;

The paper must be submitted electronically to the following e-mail: gwmil929@gmail.com.

Sheet format — A4, interval — 1.5 and font size 12, margins 25 mm for four sides; the paper must be
submitted in DOC format (MS Word), recorded on CD-R; for Georgian Text — Sylfaen; for English
and Russian Texts — Times New Roman; computer version of drawings and photos — in JPG or TIF
format, 200 dpi;

The paper should include the following sequence:

e Direction (in the upper right corner);

o Paper Title;

e Author (or authors) name, surname and patronymic with e-mail of contact person;
e Organization, where the study took place, including post address;

e Preamble;

e General Part (object of study and methods);

e Conclusions and Recommendations;

o Bibliography (no more than 10);

e Summary (10-15 lines);

o Key Words (no more than 6).

6. Bibliographical references should include the following sequence: Author’s (Authors’) Name and

Initials, Research Paper Title, Title and Number of Proceedings or Journal, Place of Publication (city),
Year, Pages. The sequence of bibliographical references should be appropriate to the quotations given
in the text;

7. Rejected papers will not be returned to authors.
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MMPABUJIA O®OPMJIEHUS CTATEN
JJIs1 OITYBJIMKOBAHUSA B CBOPHUKE HAYYHBIX TPY1OB
UHCTUTYTA BOJHOI'O XO3SMCTBA VM. II.E. MUPIIXY.JIABA

Haznauenne cOopHHKAa — cO3MaHME YCIOBHW /Ml PA3BUTHS HAYKH, a TaKXKe ITyOJMKAIUs MaTepHajoB
Pe3yIbTaTOB HAYYHBIX HOBBIX JIOCTIDKEHHUI HCCIIE0BATEIeH U CIICIIHAIICTOB.

B cOopHuke myOnUKyIOTCS CTaThH CACAYIOUINX HayYHBIX HApaBICHHUM:

BOJHOE XO3SHCTBO;

TUAPOTEXHUKA U MEIHOPALIUS;

TUAPOJIOTUS] U METEOPOJIOTHS;

OXpaHa OKpy»Karouleil cpensl;

HaA&KHOCTh M PUCK THAPOTEXHUYECKUX COOPYKEHUH;
CTPOUTENHCTBO;

WCCJIEIOBAHHUS 110 N3YYEHUIO 3eMJTH.

Crarbu, onyOJIMKOBaHHBIE B COOPHUKE, TOIDKHBI YIOBJIETBOPSATH CIEAYIONINM TPEOOBAHUSIM:

1. CraTbst MOXKET OBITH MPEACTaBICHA HA TPY3MHCKOM, PYCCKOM HJIM aHTJIMHCKOM SI3bIKE, 00BEMOM HE

oomee 10 crpanuin. K crarbe mpuiararoTcsi aHHOTAIlMM Ha TPY3MHCKOM, PYCCKOM W aHTJIMHCKOM
s3pIke; OJMH aBTOP MOXKET MPEACTaBUTh He OoJiee 2-X CTaTew.

K craTbe npuiaraeTcs HampaBJIiCHUE OpraHU3aIliK, B KOTOPOH BBIMOJIHEHA padoTa.
CTaThH HAMPABJIAIOTCS MO AIEKTPOHHOM moyre gwmil929@gmail.com.

®opmart nucra — A4; uatepBan — 1,5; mpudT — 12; moNg — ¢ YeThIpeX CTOPOH MO 25 MM; CTaThs
Beinonasiercs: B Buge DOC daitna (MS Word). Cratbu, npencTaBieHHbIe Ha TPY3UHCKOM SI3bIKE,
BeimonHstoTes mpudrom SYLFAEN; craThu, npelicTaBIeHHbIE HA PyCCKOM W aHTIMICKOM SI3BIKaX
— mpudprtom Times New Roman; KkoMmblOTepHbIC BapUaHThl PUCYHKOB U GoTo — B hopmare JPG
win TIF, ¢ paspemennem 200-300 dpi;

Cratps JOJDKHa OBITh BBIIIOJIHEHA B cnenylomeﬁ IOoCJICAOBATCIIBHOCTH

e  HampaBJICHHUE UCCIICIOBaHUS (B BEPXHEM IIPABOM YTIIY);

® Ha3BaHUE CTaThH,

®  uMs, OTYECTBO, (pamiIHs aBTopa (aBTOPOB) ¢ ykasanueMm E-mail konTakTHOTO JMIIA;

e Ha3BaHWE OpPTaHW3AIlVH, IJIe BHIITOIHEHA paboTa ¢ YKa3aHHEM ee IOYTOBOTO aJipeca;

®  BBEJICHHE;

® OCHOBHas 4acTh (0OBEKT MCCIECIOBAHUI U METOIHKA);

®  BBIBOJBI U PEKOMEH/IAIINY;

® HCIONB30BaHHAs JUTepatypa (He 6omnee 10);

e annoraua (10-15 crpok);

e KJIOYeBbIE clioBa (He Ooree 6).

Hcnonk3oBanHas nureparypa IOJKHA OBITh IMPEICTABICHA B CIEAYIOIIEM IOPsIKS: (aMuiaus U
WHUIMAIBI aBTOpa (aBTOPOB), Ha3BaHUE pa0OTHI, HA3BaHWE COOPHHKA WJIM JKypHaJa, HOMEP, MECTO

n3aaHnus (FOpO,Z[), rox, CTpaHUILIbI. CIHCOK HCIIOJIb30BaHHOM JIATCPATYyp COCTABJIAICTCA B IMOPAAKE
OUTHUPOBAHUA B TCKCTC.

OTKIIOHEHHBIE CTAThH ABTOPAM HE BO3BPAIIAIOTCS.
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2019 §erols 25-29 ogerobo, IX LsgGmsdmGobm 3mbaggGgbiool dmbsfowmggdo
Participants of the IX International Conference, 25-29 July, 2019
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