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YAK: 591.543, 627, 631
PYJOHOCHOCTDb B YHOPUHCKOM PYJHOM I10JIE

Caghapu Hycpamynno, Hazapoe /[»c.O.
HNHCTUTYT reoJIoruu, celiCMOCTOMKOro CTpouTebCcTBa U ceiicmororun HAHT,
TaKNKCKNI HATMOHAILHBI YHUBEPCUTET

MpOoAYKTUMUBHOCTbL OpyAeHeHUA (MakKcumanbHOe e
onpepenaeTtTcda 6AM30CTbl K nojgowBe KapboHaTHOT
ponb 3KpaHa opyageHeHMUSA. Kak nokasano mM3yuy
NpoOMbIWIPNYN AHBIE Tejia BBepPX MNO BOCCTaAaHWKW KpPpYyTor
3aAaKOHOMEpPHO yBenNmMyYymBarwWT MOWHOCTbL UM cCcoOopepxadt
KapboHaTHOrINo anJoxXxToOHa OpyAeHeHWe pachnnbiBae
PYAHbBEe Tenaymen mMRPADTOT MO 3 KpaHU[Aly oW®aiIT n ma BB
pasmMax NPpOMbBIWLIEHHOT O opyaoeHeHNA BHN3-40O0 ma
octuraa B oTpneBB@GbiMm. cnyyaax 500

Takum ob6bpasowm, PEKOHCTPYKUMA NONOXEeHNUSA no
MBIX yyacTKaxXx PpPyAagHOro non4a, ocobeHHO B npepe
PYALOHOCHMBIX3 B30O/JHA, €T C oOonNpejgesieHHOMN CTeneHb H;
PygpoHocHoOCTb [MoimMa3dapcKoOro nyuyka ycTaHOB/NeHa

MoMMNMO CT-PFKTYPHBECKUNUX KpurtepumenB O601bLWwoOe
nmeer M nuntonor[dlecdak, pammoéGpPpnee O6Gnaronpuart
KOHUEeHTPpaLl4cy /1 b3¢DMgoHToor 0 oOpyALeHeHNH B npepen:
Mapry3o0pCKO/MSeaEIAT«IO ANK-B8B & P L, € B blX aneBsponecuyart
yyacTKax pas3BUT MU-A /T UMHAWYCKTMbI X « YCI JUTaMHCLTEOB » (Yyr) n H
opyageHeHMUSA, Kak npasBunno, CHMXaeTcCS8a. CywecrTBeE
B NoKa”nusauum O poyadiekHVe H M [ a HAUr TPOoaukro B MHT eHCMUuB
HecKONnbKO Bbwe B K.nNp:Ra@aewmxpunmpadwken opygeHeHNne
BAOONb 30H KaTakJjai3a C Ha/lo-KeARE@BOMWNaALEPBBEIEPMAT
[5]. PYyLOHOCHDBIE 30HBX BAPBYPYPRBYBR-LD@MARPAOT 9 XeH
oT nepB. blX LecsAaT-f 0B MMe TCPIOeBL Y B 0 6 npepgenax n
onocamum wiAdpwwon NMpuzem, HecMOTpPA Ha obwunwne
yacTKe, OCHOBHUbBIE [ PKO MbPUEIBEVH/HObL €  C3KaOoHALC E5H, [T @K¥gp O 1B |
Y 4 Hble Tena nmMmewT 3HaAaYNTEeNnNbHYH NMPOTAXEHHDO
bl epXaHHble napameTpb OpyhLeHeHUSA. MpomMblWwaeH
HauuMTenbHO MeHbLlWe, a 601 b WWKHICM BCOO Me3p »Hapu exna p
JopyAHbBW 3Tan MMUHepanoobpaszoBaHMUA4 CBSA3aH
TOpOToO XapakiKeEHH-UueKeEaeBaisc T e TagmA C B-0 3 H I
OpOC/NT-ORAPBEI OB ON aACBCNOALMLIEELACA, N PO AY KT O ML JIB-A O LWE
TamMop@unuecKkoro nepepoxpgeHna-oganepoviEwxonenpma
AMMST pewnH@siphTocCcTMU
Mpun 3TOM npoucxopgmna wns3bumpaTenbHasa nepexkp
X0OQLHOIO cocTasa. Tack, B Oa NIMEeE@B@OBIUNETHX KB arpey
popaax, O6O0Tr aueHHBblX Xenes3oM, —KKaas/ptopMHeM ,n 3 a3
punumntTmnmsauyumsa. Accouyumnmaumus npepgcrTaB/eHa T
aopocnwg n cepumuynta, pexe gnoronunta 4-68,x 10
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MHMNCTOE BewecTBO Npeobpas3oBaHO B BUTPUHMUT
OCNOMNKM, - NP/DOV/MHYyaTTboe BMecTe ¢ nopoagonm B 3O0H
MEHTEe npeobpas3oBaHHLX MNopoa Hapaay C T UAF
pornob6bynspHbN®, cnounmcrTebin, «3eMNAMNCTBbi»

n
KPYNHO3EPHUCTBLIW Kybuueckwunn, o6bpasytowmni
ccoumayumm BXOAUT -damopRHe e BOMTOFOH bIX Y
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pily oMiEOC C e B MelWawwnmx TeppureHHBX NOpPoOALA. Nx n
TOHOCHoOcCcTMKW papgo | r/ T oTpenpHBx MparppBAaAHDIB B
panoob6bpa3oBaHUA CBSA3aH c A PCUEOBTEKBPOLIEB A HH a1reav
TUPaAaHWSHLE BHROPONUC LI PpRAHDKIVMOPPBMHMNBEIOT O COCT E
KTepusyertcsd We NoYHBLM HaTpoKanuesblM MeTac
ogovopdmrpax. Npnm 3TOM BO3SHUKAZOCOMBOE @OTY K T I
ueBas accouvMAapeAacTax/oagwgpadarHesgamm, np o
0O3EepPHUCTONO CTPOEHNUA C HeyeTKUMMU, pacninblBt
ob6bpas3oBaHMUI cepunuynta (po MyCcKoOBMUT a) , 4o
eHTpupyeTcsa NUPUT B HEWIHaUYUNTEeNbHOM KONUYeEC
pe3ynbTarTe nNposBNEeHMNSH ANHaMomMeTaMopdusm
MmpoBaHMe) M MeTacoMaTMmyeckunmx npeobGpaszosBa
TBaAa n XUMU3 M, co3pgpanachob 6naronpunaTtTHas c
anoowAp ax3agpBaakKHT e punu 3 yeT-mig TR agpaTBAPpRARKBEMONpPeood
B yyacTKax MOBOLILWEHHOI TpewmHoBaTOCTWU
oMaTMunTOB cCybwmpoTHOTO npocTupaHwusAa, ABNAK
pogpamm.
C 30HaMMW MeT aH®BMAaOr MH COBBH biIEEB AC3A6 C T B-®BIHI6 S Y H® bl e
nunesas M M BB LOLISOKT OB a A ctTaguwu pypoob6pa3soBaHA.
TacomMaTo3a NpownMCXOpA[KUJR20 BN eyBepMTITODOEKEE IHeN eR lapicTed o
obpa3oBaHapUeBOIMOPPBVMUNK POK/ZITMHOBON accouvmauunmu
reHepauvennnepeapBeBOoOmMPPBPTOBY accoumayumdd ¢ 06
ceHoOnN-Mdmma NEeENNUHT UT a. C nepeoTnoxXeHuUewm paH
oMcxoanmno BbCBOOOXAEeHM@OE@NaA@BanereakwHRar palt
K M B HepyAd5.bIx MuHepanax
MuWHepanbs pypoBMewWawWwWmx mmeTacomMaTMUTOB B 30HE
MEHEHUWAM: X/TOPUT MNpeBpRLWELKHIBO /A al8 UITA U KLU
KepmTCcupgepwmTy Ksapmarn, XanuepowHp NOMAEBKE bl
Hepanb, 4YacTb XeJe3-08C oiyevbdpmon x MM Hepasnos
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Pucynok 1. O0mmii Bug paiiona Kym-Manop-HopuHckoro pyaHoro y3ia
Figure 1. General view of the Kum-Manor-Chora ore cluster area

McTouHUKk: Google Earth Pro

npuHUUNUANbHOE NMonoxXeHwune Beayuwux er o Py AH
noBepxHocTun 3o0ondé.opBmeorMmecnopaxageHns pPypgHoOro
EABMN MUHEepaNbHLIMMU TUNAMMU T UNOTFT EHHBLIX MUHeEepann

Ha pucyHKeEe 1 H a NPOAONbHOI npoexumnmn Uopwu
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dopmMmupoBaHmue opyALeHeHMNHd npoumcxopuno 4o
cBupgetTenbcTBYyeT npucyrtTcTBMuUeE HEeCKONbKO CoOl
MUWHepanoo6dd3o©OamioB Hble MWHEDPpaI b n 0 6 uratAn c
MMHepanoobpas3oBaHMA Ha MecToOpoxXxpeHuUumnm Yope pa

Mo reonorMmyecKkuMmM YC/TOBMAM pas3MelWweHMa MecCT
reonormyeckKkonm ctpykrtype (puc. 2).

Pucynok 2. O6mmii Bug paiiona Kym-Manop-HopuHcKoro pyaHoro y3Jjia
Figure 2. General view of the Kum-Manor-Chora ore cluster area
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OcHoOBaA: Feonormnyeckasnd2-lkMapthe dT @ ®dkQyda waipcctdkao rJo py-AHOT O
UopuHc«boec T BY Hasa—Bbycoréoad,Hbdi Kymapr

Mo3aoHepyQHBLIN npoyecec CBASPWXINITK OBbLIMA P O3
mMHepanoob6bpasoBaHMA WU Bbipa3uWACHA B MNPOABAEHM
epexoagHON M-ewbdlyb IXM/BMOMO MY PPLTMSPHM H N CTON € 067
ONMcynbpwpBapuUAHKP M T OBOMW accouunmayunun c KOMNI
YyNb®POAaHTMMOHNUTOB CBUHULA N cepebpa. B eé <co
ynaHXepur, OYPHOHUT, TeFrFpasmprreHd bpeabteppao
onoTo, cepebpo,ecypexMAanjsk w6 parB§gOA@BOBKPaNMErt
anonHsawWMe nNOoOpbl MW TpPpewuHb B PaHHWUX CY b @u [
YyPpbMPpPHEMHMNEBAA CcTagwnsa, OHaKBRpPpAEBaBN@K& OgHT
MpexXmWm@apLUeBbX Mal/ o MO LUMH bIXH en3pao XV /laoH T yM6M, 0 HKMUT HOOVB, a |

cCaMOpPOAHBLM 30N10TOM. 2T a accouyunmaums4 ApoOC
ynbdupagHbole pyabl, obpas3ysa TeKCTYypb nepecevyetH
Mewwnin npakTunuf@konm LeHHOCTM

MocTplyasaslan MMUHepanoobpaszoBa-KwkmpOOpanBOABO AE
obpa3oBaHWmamMbKBAPROW accouMayumm, pacnpocTpad
MX npepgenamumu B BUAEe TOHKMUX, CeKyuwmx, npamMon
MM .

TakuMM3o@pa OCHOBHBbBMMU NPOAYKTMWUBHBMMU napar e
MEeCTOpPOXAeHns+d BocToyHaa [OyobaapErRMOAGPPBKpPA
MUKPOKTITUMHOBAaASH c cybamcnepcHGbBM 3 0 N1 eNTMOPMI-T 1
apceHONnU pwucreoB@EAL HCEOM[B]. 301 0T O M
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.3epaBlWAaHCKMWIN T OPHONPOMbBIWNEHHbLN perunmwoH TapgxXukucrTat

Azum UNGPpOXUM, M. MamapaBadgoesB, MM. 0x®ypgavnnomeTRBANNE
-343 c.
Mepoxum A. 3ono0To0 TagXmkKkuncTaHa: Méponamma Au, p &c )y

MamapgBadcdoen, -BM. Flyg&oume @d0&58-40 4 bic .

8PaHHenepMCKNUIl Ma-TNPBMAMOIE pPpPyHiedMecunap SeprRG WRWHHOT
(LeHTpanhbHbMa HNa ahHk uM.nkd. MamapgBadgoeB, A. X. XacaHoOB,
-y waHOGE: HelBwa,c.2010.

MABJJAHHOKM JIAP MAVIJIOH MABJIAHUN YOPE

TaBpe omy3uiu koHu Jyo6au lllapkii HUIIOH 10/, TAHAXOM MabAaHUU CAHOATH YOHMOU 0010
60 Gapobapu ad3ouIIM MUHTAKaXOM MabJaHWU XaTTUU pocTadThaa 00 TaBpW KOHYHH Fadcit Ba
nopoun TWUIO Mead30sia Ba OeBOcHTA ap 3epKadaTh MabIaHHOKUU KapOOHATXOM aJUTOXTOHH IMOII
MEXypaHA, KM TAHAXOM MAabJaHUM XaMrallTapo, KW WIAKIM CATXUA MOJOUIINPO TAKPOp MEAUXAHL,
TAIIKWI MeAuXaHA. Tayauau MaBKEeW NOMaHAW MAaWJOHM MabJaHWW TWUIO AAp WH € OH KUThA,
XycycaH aap xyayau Oanau mMabaanuu [lofimazop Ba XymépTob 00 K napayan MyailssHu OOBapUHOK
MMKOHUSTH TY3apOHHMJIaHU TEUITYUPO TabMHUH MEHAMOSI. ACCOTCHATCUSAN TApareHeTUKUU aCOCHH
caMapaHOK Oapou MaWgoHU MabaaHuu Yope TUIOM pe3a-pes3a Jap TUILIO-apCeHONMUPUT-TUPUT-
MUKPOKJIMH 0O THUJUIOW CyOJMCIEPCHOHI Ba TUJUIOU pardyaxou XypJ Aap MUPHUT - apCeHOMUPHUT 0O
THJUION “0304”° 0a IIyMOp MepaBal.

Kamuasoxkaxo: MabJaHHOKH, 3yXypOTH MabIaHW, MabIaHMaXIyAIIaBd, MabIaHIANIOIIABH,
MUHTaKau OKCUJIIIABH, TAPKUOU reoJIOTH, YapaéHu MabIaH#, ACCOTCUATCUSIN MTapareHeTHKM.

PYJOHOCHOCTDHB B UOPUHCKOM PYJHOM II10OJIE
Kak nmokas3ano uM3yudyeHWe MecTopoXAageHumsa BocTouHasa [y
ocCCTaHWKW KpyTonapgawuwmnx NMUHEWNHBbBIY B EYV[WOMHBIEHITbI X M BLYHO C
ofepXaHue 30/CdBER,HHW We MO@@ayYB bl KapboOHaAaTHOINoOo annoxrtT
40 Nb He e, co3pgasBas nonorosanerawuwme pyAaHbE Tena,
OBEPXPEEDHCTPYKLNUSA N OO XKEYHHYHIAO I DO AMOOUBSLI H3a0 NOGX P U N Hn
cobeHHO B npepgenasx MonmmMmasapcKkoro n XwepTtobCcKOToO
npepeneHHOM cTeneHb O HafgeXHoOOCHMOBBBIMAYM NPPAYKDBB
apareHeTumMyYecKMUMM accoLlunaLBwIsIMUT CHN B KpyaJiapecHeHHaoAD VB gowTHd or
MP-MAKPOKNAMHOBAA C cybaumcnepcHbBM 3MUDBArFocMe HI0 NMAMPKMPTOOMNBPAS
&FCBOOOAHBIM» 3010TO0OM.
KnroueBble cioBa: PY JOHOCHOCT b, pygonposBneHUEe, pyAoONnNoOK a
3 0Ha O K WeCOSVIEOHr MMsy, € CTK apay [ HTHD KIMy@LRe c CcC, nNapareHeTunyeckas

O 3300 3JWOw

ORE POTENTIAL IN THE CHORINSKY ORE FIELD
As the study of the East Duoba deposit has shown, industrial ore bodies up the rise of steeply dipping
linear ore-bearing zones naturally increase the thickness and gold content, and directly at the base of the
carbonate allochthon, mineralization spreads along it, creating flat-lying ore bodies that repeat the
morphology of the screening surface. Reconstruction of the position of the base of the gold ore field in
certain areas, especially within the Poimazar and Khshertob bundles of ore-bearing zones, makes it possible
to predict with a certain degree of reliability. The main productive paragenetic associations for the Chore ore

8


https://cyberleninka.ru/journal/n/doklady-akademii-nauk-respubliki-tadzhikistan
https://www.rudmet.ru/catalog/publisher/1/books/

field are disseminated gold-arsenopyrite-pyrite-microcline with subdispersed gold and microveinlet gold-
pyrite-arsenopyrite with "free" gold.

Keywords: ore content, ore occurrence, ore localization, mineral formation, oxidation zone,
geological structure, ore process, paragenetic association.
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V]IK 553.232 (575.3)
O MOHALUTE PEJIKO3EMEJIBHO-®II00PUTOBOTO MECTOPOKAEHHSI
JAYHKEJIBJIBIK (FOTO-BOCTOYHBII [IAMHP)

Tagpypos D.TI.
HHCTUTYT reos10orum, ceiCMOCTOMKOI0 CTPOUTENbCTBA U ceiicMosioruu HanuonanbHou
Axanemun Hayk Tagkukucrana

B Freofor WY eOKUEM N 1 B obpaszoBaHUM AyHKenbab
NPMHMUMAKWT yyacTume OT/NOXEeHMUA nNnepMcKOro, Tpuacos
Mopopab nenpevpcrkoogfao o6 pas3ywT ABe TOMLWK: H M OKH 0
HUXHEIN T O WM npeagcT&p/jpeH & 10 ABHAM SHMIBHNN , —a Bep

M3BECKRPOBBEUNCTbLIMU.

Tpnacosaa cucTtemMa npepgcrtaBrsieHa TOO DR IBIEEXHB M
(T3) oTaAenamMmu. HuxHwnii n cpepHum oT Aen cocToMunT
MecyYyaHWMKOB, MNeCcYaHUCTH HLXC MESPK BT EWM MNP ANDETOD.AMU U

UeTBepTMWUYHBIE OTNOXEeHUMUA B nNpepgesnax MecTOpPOXM,E
annwBuManbHbLBMN, nponwBMUaNnbHBMU, LenwBuanbHbBMN
reHeTumyeckKkmnmMum Tunamwu. OH N, B OCHOBHOM, COCTOS
C Yy I JOVBH K

Hanbonee KPYNHbBM TEKTOHMYECKUM HapyuweHunem N
NMwapTcKMUN T NYOMUHHBIN pasnom. Kpome TOT OO, B npe
MenKune TeKTOHMYEeCKNE pa3NoOMb pas3/IMYHOINIO TeHe3Mn
Mar matTmuyeckKkmune mopogbl B PMBEICOT HOEP O XA 5 @ K 1@ 1 b J1bOK/ICh!
POKMUM pasBUTUEM HU 3aHuMMawT oOKono 70% nnouwa
TPY3UBHBLMNU KOMNDNekKcammu. Hanwbonee pgpeBHUM K3
MnOnaekc, KoTopbin -Bigprepecrame H MLCearP®M /e kKbca 1B U H
epenax MECTOPOXAEHMUH npeacTaBsBenHa N 61ERM&HDT P@EIH
3pakK,Pla. (TysaKUYMHCKMUN KoMNOnekec npepgcrtaB/ieH K
apueBblX CUEe-RAPEBP@BTI pPaHUT
N 3 Mar MmatTmnmuyecekHmux oO6pa3o0BaHWMWIM MEHCTTEPPECXK [ 6 BIA 8
PXHEeALYHKEeNbAbBKCKMWA CyOBYNKaHWUYEeCKUN Kanwues bl
BepXOBbAX peku [JyHKenbAablkK. O6 Kkl TM.9 OH B MUHT
MnHepanor mns MECTOPOXAEHMUHA OyHKeEenb ablK oT N
3HOOOGpPAa3 HbBIX% HbLNKWUHEGBMAOB, pa3HOBMUAHOCTEW n X
pareHes3mncos. K HacToOodAwWwemMy BpPpeMEeHWN Ha MecTOpoO
Hepanos n MUHEepPpannbHBLX pa3HoOoBUagHOCTEeNM Hawunb:
CTOPOXAEHWWBABULANPETWHGRWMT, T UNC, ULeecTUH, KalJ
ap. MoHauuWT Ha MecTOpPOXAEeHU, Hapagny ¢ MToOfF]
pnsInTt) , GputTonunuToOM, YPAaHUHNTOM, Mar HeTuTomMm,
onMmtTamum, BCTpeyaeamwmy adC HEBXH.aUYNTeEeNbHbBX K
MoHawWpmmBIMAaeTCa pefjKuMumM MUHepasioM MeCcTOpPOXAeHMUA
yaax, cojgepxXxawmx numpokceH U Kanbuwmt. Oc-HoBHas4d
anLamaTtTmMToOBOW accoumayuunm. 3h0ecb MOHaAauUKWUT BCTpE
npuMsMaTNWETKMA NKD B .

MoHauumT nNnpepcrtTaBfneH TabnumrtyaTbMu UM nNpuUuaIMaTmM!
XapakKTepunsywtTcsa O¥@/OBEM bilMB AT QVMe,[L OB®D3 Me€pP K OT O P blX
ONVWHHOW ocwn (puc. 1).

MMHepan B He(punbTpoxEBHAPQN B CB e T@EPVERTBRYETTHP @3 € N €
OKpackKy.
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Pucynok 1. Monanur (0esiblif) B (pIr00pPUT-KAJBIHUT-ANIATUTOBOM Macce.YB.2(
Figure 1. Monazite (white) in fluorite-calcite-apatite mass. UV.20

PesynbTaTb MUKPO3OHAZOBOT O aHanunsa NGO a L U
(36. 94 %) npeCeb;{2MBa OB %Y ag MUKPO3IOHAOBOE U3Yy4e
cnepytwuwee pe3p.0sb2a5817Ca0 -(1.82, W5 - 4.00, Pr,03-0 . 4 Rd,04- 3.20
(rpado. 1) .

I'paduk 1. CooTHOLIEHHE OKHMCIOB B MOHALIUTE
Graph 1. The ratio of oxides in monazite

¥ AT.xon o K.
P203 25.21 0. 36 0.851
Cal 1.32 0.02 0.056
Uz2os 4,00 0.04 0.103
La2zD3 36.94 0.23 0.3543
Ce203 28.93 0.18 o.422
Pr203 0. 40 0. 000 0. 006
Hd203 3.20 0.02 0.046
En203 0. 00 0.00 0. 00
Cyumma 100.00 EKucnopog 3.971

P La
Ce
La
UprhEuE
u
Ca Prina
LFHSM Ca M
'I""A"i'"'I""é""I""é""I'"'A""I""%""I""g""l"
B KapboHaTWTOBbIX Tenax mccnepgyemmbi MUHEDP
MarHeTNTOM, MNbMEHNTOM, MUHHepanamn P33, KBap
JUTEPATYPA:
lL.TadhpypoXK dclfopum unM3ydyeHUsa KapboHAaAaTMUTOBLIX MNPOAB/J
bunwmart, XUMMUYECKMUX, reonor nuye.clk.mx r.aafpympestd ey -e cxom(

Ned4 (1 3C37§-79.

2. TadpypoBK dnpobneme nepcneKkTUBHOCTMN ® a proaodHyapfomBT O |
Freonorusa, reHesmnc n 3aKOHOMEpPHOCTMU pa3MeHeHMHn:
AywaHb6esC.20038.

B TapypodMopdhbnorma pyAaAHBX Ten KapboHATUTOBLIX MNpoO
/1 MaTepunuans MexXxpYyHapogHGCBpemeeapoeaUyuwHpablapra
nepcnekTWBbL», -MOTIBE LEWHMaoHI0 e60. 2 22 B ..

4, baliznes A. P. MunHepanor wuvwasa, TepmMabapor eoxummumyec
3eMenNbHOMPNWOPUTOBOINIO MecTOpOXAgeHNs [DaHiBa/esB] blKD.
Mckanpapos, dAymaHbad¢\VBROR2.
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OnJl BA MOHATCHUTU KOHU YHCYPXOU HOIUP BA_(I).JIIOOPI/ITI/I AYHKEJIIUK
(IIOMHUPH YAHYBY IIAPKIT)
MyHocub6aTtTm reonorm pJap KOHM YyHCypxoum Hopagup Ba @

fJaBpaxounm nePpwmp mpmapomwBaMeKyHaHa§/ . LJap 3aMoHW wumpyas,
MUWHepasn Ba HaBbBXOW MUHepanmw OWKOP Ba OMyXTa wWwWyAjga
naxXHWylawKBapCcuuHKancunT, ddnwopuTt, Trmunc, cenecTtTunuH, W
Me Wamwm . MoHaTCcuT aap KOHM Mas3Kyp aap KaTtopwu dhT 0|
napumsanrt) , bputonunTt, bapunrt, CUPKOH, YpPpaHUHNT, Mar He
MUKALOPU HaAa YaHOOHMoHWaNMUEEPA MM&@ME.QT na BkaqggHh  MWaMxHceypGa n
gap Tapkumbébunm CcUMUEeHUMTXO0 Ba MabpgaHxoe, KW NUPOKCEH Ba
MOHATCKUT Aap accC&a@uagumcamTamTt i NBKOOVMPENXTY p a 4 . MoHaTCuUT [
HaMyaAn KpuUucTtTannxowmw CYTYHMOHAH] BaHIMp UMM UKAP Y OB a
acanmMmoHaHpg wMmeob6ouwaapg, KN aHpo3Z dAaATKPHMIKCTAAXOM OGN THOU K

MOHAaTCWUT HUWUWOH p[oa, Kn pgap Tap OuEiad), GenO; (28103, RDsx on 3 ep
25.51, CaO - 1.32, U,05-4.00, Pr,03-0. 40 a3 N#20 4yoii popaHg.
KamungBo:xax YlyHKEIIHK, KapOOHATHUT, aCCOTCUATCHUs, KBapC, QIIIOOPHUT, KAJICUT, MOHATCHUT.

O MOHALUTE PEJKO3EMEJIbBHO-®JIIOOPUTOBOI'O MECTOPOXKJIEHUSA
JIYHKEJIBJBIK (IOTO-BOCTOYHBII ITAMUP)

B reonormMmyeckKkomM OTHOMgHKEBNLBALKEX®OI @B aMe/ICNT O P O X [ € +
yyacTune OTNOXeHMWA nNnepmMCcKOT O, TpMacoBOro ”nU 4YyeTBEpPTMU
OyHKenbaAbK oOoTnunmyaetTca O6onbwmm Habopom pas3HooOOGpPpasH.
XapakTtTepomM MUHepaBKHB@CcmapaeeyeBpemeHN Ha MecTOpO)>
M3Yy4YyeHbl oKono 50 MUHepanos " MWHEePaInbHBbIX pa3HOB

MUHeprweacMr O PO XA EeEHKURBABUHW AWK EAb LNT, dbnwopunrt, rvnec, L €
wnart n ap. MH OPpOTK 4 B & N M, Hapagy ¢ @TopkapboHaTawm
napumant), OPUMTONUWTOM, YypaHWUHUTOM, MaAarHeTWTOM, Xanb
BCTpeyaeTcsd B He3HaiYWHa/HBIbSXe TKCOAN UHETKIVBMLX MU HEe pPpaloM
BcTypaee TCA OH B CHUeHUTaAax U pyp[pax, cogepxawnx nNuUpoKk
HabniwgpaeTCa9-KRAO A)MDOPWMATBONW accoumnmayunm. 3p0ecb MOHauwu
oOb6bpasoBaHHDLX nNpusMaTURPEGY MY TaAKTPbU C MA R PO B OGHLDBOT & a
nokKasbBatlwT, yTLeO; CB8AePAhk@OHMMeENnpe@BA&L8e D3 %Wa.n MUKPO3OL

M3IyyeHMe MOHauUuMTa VYyKasdbBaeT POa-2%bh €aDy biRd)gds-@.803 y nbT1TaT
Pr,O;-0 . 4M0d0y-3. 20 (rpad. 1) .
KatoueBbie ciioBa: 1y HK e Nib@pi&XkQHaT M T, accouuvauwuasa, KBapuy, ¢nw

ABOUT RARE-EARTH-FLUORITE MONAZITE DUNKELDYK DEPOSIT (SOUTH-EASTERN
PAMIR)

The deposits of the Permian, Triassic and Quaternary ages take part in the geological relation of the
Dunkeldykskoe deposit. To date, about 50 minerals and mineral varieties have been identified and studied at
the deposit. The most common minerals of the deposit are quartz, calcite, fluorite, gypsum, celestite,
potassium feldspar, etc. Monazite is found in deposits al ong with fluorocarbonates
parisite), britholite, uraninite, magnetite, chalcopyrite, muscovite, epidote and zeolites in small quantities.
Monazite is a rare mineral of the deposit. It occurs in syenites and ores containing pyroxene and calcite. The bulk of
monazite is observed in the fluorite-calcite-apatite association. Here monazite occurs in the form of well-formed
prismatic crystals. The results of microprobe analysis of monazite show that the content of La,05 (36.94%) prevails
over Ce,0; (28.93%). Microprobe study of monazite indicates the following results (in %): P,0s - 25.51, CaO - 1.32,
U,0s - 4.00, Pr,05 - 0.40 and Nd,O; - 3.20.

Keywords: Dunkeldik, carbonatite, associatsion, quartz, fluorite, kalsite, monatsite.

Masaymor aap 6opan myanaud: Fagpypos @apxoo Fuécosuu - VIHCTUTYTH T€OJOTHSI, COXTMOHW Oa
3aMUHYyHOM ToOoBap Ba celicmonorusiu AMUT, HOM3aaW WIMXOU TEOJIOTHUS Ba MHUHEPAIOTHS,
xonumu niembapu wimia. Cypora: 734063, Yymxypuu TovukucroH, m. JdymanOe, kydan Aitan, 267. E-
mail: farckod__gafurov70@mail.ru. Tenedon: 990-30-66-55

Ceenennsi 00 astope: lagypoe Dapxod Tuacoeuuy — VIHCTUTYT TI€OJIOTUH, CEHCMOCTOHKOTO
crpoutenbcTBa M ceiicMonorun HAHT, kanaugaT reosioro-MHHEpaJIOTMYECKMX HayK, BELYIIMid
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Information about the author: Gafurov Farkhod Giyasovich- Institute of Geology, Earthquake Resistant
Construction and Seismology of the National Academy of Sciences, Candidate of Geological and
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V]IK: 501(575.3) ~
TABCU®U MYXTACAPU TABUA-TEOTPAGUU T'UIPOJIOT MU MAB3EU
KVJI CAPE3

Camuee A.M., Huézoe H.A.
HounmroUu gaiaatuu omy3ropun Touukucron 6a Homu Cagpuaaun AiiHa

K mu Cape3 nmopou XycycusT oM Maxcycu Tabui Oyna, 6a oy MUHTA au Tabu -

yrpoduu [Tomup-ITomupu lapkit Ba apbit TakcuM MemaBa.

Magzen kynmu Cape3 wucmatu noéHu gapéu Myp obpo map 6ap rupudTa, a3 HUTO U
oporpadit Ma amm OamaHAky MeOomasn. Bobacrta 6a wH, wucMatu map @ HucbOataH
cybak  Oyma, 60 penedu xxappu Oypuna myma ¢pap MeKyHaa. WCM OU Imap @ Ba apoum
MaBizen kynu Cape3po a3 pyitm xycycusit ou reomopdosnor IL.II. Uyenko MyranocubaH
naramadTu [Tomup Ba penedn bagaxmon Homumaacr.

Bonuu napéu Myp o6 Ba xynu Cape3po a3 muMosl aTopky 1 My3k J1 Ba a3 aHy0
kaTopky u Amnnuypu Illumon#n m ora HamymaaHa. aTopky oum My3kyn Ba Anuuypu
Mumon#n camMTU TyJKAllMM HA3AM ap3d  JomTa, HUIIEOM OM  POCT Upa AOpal.
OOTa CMMKYyHaK OU OH O JOPOHU II0Xa OU Terajop Oyaa, 1ap HCMU MMOEHUU OH O MaB3e OU
nyp a3 6apdxoHa Ba MUPSIX O OUTHP LIyTaaH]I.

atopky u Ammuypu Illumon , xu gap wcmu aHyou kymm Cape3 OUrup acr, sK

atop ywia ou OamanauamoH To 6000 M a3 cat u 6a p maB yn Oyna - Capes (5951 m),
K mun (5931 m) Hyku cu€é (5810 m). bamanarapuH Hy Ta ou aTOpky U My3Kyia- yiI,
Adcaponn ypasii (6233 M), uHuyHHH, KyX ou apobiec (5000 m) Ba bo3zbaititanbomm (4990
M) MmeOoliaa, K1 gap wucMatu mumoiau kynu Cape3 ourup mynaania. bananauu mytia u
MHUHTa a 6a uco6u mueHa a3 2240m (moénob6u napéu bapranr) To 5000-6000 M (MaB3eu Kyau
Cape3s) ta iup me€ban. bananauu HucOum o0ta cuMKyHak o a3 cat u K ju Capes To 2500 m
Mepacaa. Maitnonu acocun aB3au k Ju Capes nap 6ananguu 3660-4500 M oifrup mrygaact.

A3 p U MaBIyMOT OM Ta U OT oM OaTuMeTpét akBartopsim kyau Cape3 a3 pyu
yyKypuam 6a ucMatd apd Balap W yIO MEIIaBaja. HMCMATH apOuu K J1 4y ypoO Oyna,
nopou 4y ypuu Mu€Hau 250 metp mebomiag. HUCMU ap  TYHYKOO Oyna, 1Opou 4y ypuu
MuéHau 50 metrp meboman. MuHTakanm uy ypu 3uéna a3 400 m momra, MaimoHu 4 KM2-po
TalIKWI MeOM aja Ba 0a wucMatu gopou 3uéaa a3 300 m gomram Kyim, ku 15km2? maco ar
nopand, poct meosa. Uy ypum gopow HumoHaw To 100 M, MaliIoHM KaJOHU caT U OOpO KU
59xm? Maco aT mopan, Wil o1 MekyHaa. A3 p u mMabiymor ou B.B. Jlum Ba murapon
akBatopusu kK gu Cape3 6a ce MuHTA a oM MOPHOMETPU Ta CUM MellaBaa: OCHU OST
yy ypob, wucMH apOit - a3 cagau Ycoil To xanmu u UpxT uy ypoO, HCMHU Mapkasi - a3
xanu u VpXT To pusro u mapéu JlaBmaTMamaj JalliT BA HWCMU IIAp - TYHYKOO.

Ma po u acocue, ku a3 oH k ju Cape3 wu30 merupai, gapéu Myp o6 meboman. Kuon
a3 Kk 1 YaKMOKTHUHK I Jap yayad Ad OHUCTOH OWrup mryga capyamma Merupan. aup
a3 napéu Myp 06 6a k 71 00 0 a3 napé ou HucOataH KajioH - Jlanrap Ba Karra Map aHoii,
WHYYHUH, a3 Ja O Jurap moxo0 o Xypau oO6 oM MaBCUMil Ba JOUMA BOPHUA Merapaa.

M30TUpUU Jap€ O acocaH a3 ucoOu o0Ta CUMIIABUU MUPSAX O Ba OapdTyma o O6a aman
MeOsiI. aMbuU apaéHu OoOM cojoHA Jap K J1 06a xucobu muéHa 1506 MITH.M3-po TaIIKWII
Meu ajl, OpHUIIABUU 00 a3 K JI a3 p M MabJIyMOT OU IUAOOHTO U rujposoruu bap unus 6a
1504 mia.M3 6apobap act. Cadu 006 60 po U MOJIOUIIT TABACCYTHU caja Ba 60 po u Oyxopiiasi
cypat merupaza. O6 a3 53 yamma ou KOJIoH 6a MCcoOM MU€HAn yMyMun opuiasi 45,6 m3/c
nostoutn Memaa. [lac a3z moymonum 06 TaBaccyTH caau YCoil map MIAKIW YalliMa O KaJlIOH
napéu Cape3 apa€Hu XyIpo JaBoM aoja, 0a mapéu K gapa sk os MemiaBaj Ba Agapéu
Bapranrpo, ku sxe a3 moxo6 ou poctu gapéu [lan 6a nmrymop mepasajl, TAIIKWI MEAH al.

Hap aB3au mapéu Myp o6 879 mupsix MaB yja acT Ba Maco aTu yMyMuu oH o 560,8
KM2-po Tamkuia meau ana ku 0a 3,4% maigoHu o0 aMbKyH#t pocT Meosia. [lupsx o gap
6ananauu 3uéna a3 4400 m a3 cat u 6ap olrup mynaasa Ba 6apd o map 6amanauu 5060 m
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a3 caT u 6axp cap MmemaBaHa. Maco atu MuéHau sk nupsix 6apobdapu 0,64 kM2 6yga, a Mu
TaMOMU MUPSAX OU aB3au Japéu Myp o6 12,9xkM3—po Tamkut Mmeauxas.

Wi auvu MuaTal an kyam Capes. I UMy yaymd  aB3ad K JI SKIYXT XYLIK 0a IIyMOp
MepaBal. ['apuanae O6apou Ilomupu apO TOOMCTOHM rapmu XyLIK Ba 3MUMHCTOHM Capau
cepbapd xoc acrt, Bane 6apou [Tomupu Ilap  TOOMCTOHM XYIIKM HUMXYHYK Ba 3UMHCTOHH
capau 6ebapd xoc meborma.

Bopumotu atmochep acocan 0o makinu Oapd amanm MekyHan. A3 ama MO U
rapMTapyH Jap MUHTa au K J1 a3 P U MabIYMOT OM YaHAMHCOJA (UCTTO M 00y aBOCaH WM
«pxT»), uron mebomran (+15-24°C) Ba a3 ama xyHyktapuH ssHBap (-18-20°C) meboman. lap
0ab3e con o aap daciau 3UMMUCTOH apopaTu aBo To capaud -31,39C medaposa (sHBapu cou
1973). ba wucobu MuEHaW CcoJloOHA MU JOpU OOPHUIIOTH aTMochep MyTOOM M HCOOOTH
axoopotu Mctro m o0y aBocan uu «Mpxt» a3 122,3 mm (comu 1977) To 164,4 MM (comm
1985) Ba 255,3 mM ( aB3am mapéu Katra—Map aHoif) Ta Hup mecbda.

Jap maBoMH cOoJ a3 amMa MO M XYIIKTapuH aBryct Mebormaa. Jdap dacmu 3umuctoH
Oanmanmuu  abatm OGapd 1o 40 cM Mepacand, Baje map Oab3e con o (comu 2002 Ba 2018)
oopuiiotu 6apd apubd, ku 6a aiig rupudTa Hanryaa Oya Ba € 6Gabpakc 6ab3e col 0 abaTu
o6apd 3u€ma a3 50 cm mepacaa. Munra a to 4-5 Mo 3epu abatu 6apd apop merupas.

Hap MuHTa a pactaHu o xeje KaMm MHKHIo¢ €épraaHn. aHranm oW Xypau Tyc, Oed Ba
cadenop, OyTTa30p OM T'YHOTYH TaH O Jap MUHTA a OW MOEHOOMW NMIOXO00 OW KAJIOHHM K JI
MYIIIO Waa Kapaa memaBaHd. A3 amad o Oemrap TepecKeH ma H ramraacT. 3aMHH OU XOKH
Jap WCMH MOEHWHM HUIIEOM OWM CO WJI OW K JI ma H ramra, adcumm abatm oH a3 0,1-0,2 m
Hamead30s/1.

A3 alBOHOT cy yp,0y3 omk ,p 0o , rypr Ba 6abpu ITomup BoMexypasI.

I'ynorynun Gmonor . Jlap skocucrteMa onm OamaHak M Massen K jm Capes, map
oamanau ou 3200-4800 metp a3 cat u Oap Oemr a3 800 HaMyau pacTaHU O Japa aM Ol
Mecab3ann. Hap tapkubu Quionan WMH MaB3eb 5 HaAMyaud pPACTaHM OW JHIEMEK - TYCH
Myp 006, Ttycu Ilomup, mypau 6amgaxmon 6060 nupaku Capesnt Ba aBBanryau [lomupin 6a

aiin rupudra mygaact (C.C. Ukonnukos Ba FO.[1. I'yces, 1965).

A3zp uta wu or oumreoboranuki FO./. I'yceB Ba C.C. MxonnukoB (1959) nap co wim
k qu Cape3 apub 350 Hamynu pactaHu ou Kyiamop 0Oa aig rupudrta mynaact. Mu
My aK M OH ojlamMu HaboToTw MaB3ed K i Cape3po a3 p M Ia HIIaBW BoOacTa Oa OalaHan
0a 1y Taba a Ta cUM HaMyJaaH]: HA0OTOTHU MuU€HA K (a3 caT u K JI To O6anmanauu 3700 m a3
cat ub6a p)Babamangk (a3 3700 To 4700m).

Taba am mMuéHam X a3 Ty aW30p O AapaxT Ba Oyrraré O6oii Oyda, map Oyrraszop o

aMoan HaOOTOTHU 3aHrpe3a O Ha IIW XOC I0pajl. HWTha OW HA3AHM CO WIMH K JI Ta HOUH TO
20 M pgomTa, a3 HaOOTOTHM sKCOja Ba Jycojia, acocaH 0o anad ou XyAp ¥ MOyIIOHHAA
IIyaacT.

Taba aum G6anaHak a3 p U TapkuO I'YHOTYH Ba BoOacra 06a OalaHA@l UCMU MOEHA a3
OMEOOHM SBIIOHT Ba HCMH OOJIOM, KU a3 OOJIUIITINAKI O (MHHTa am 60 OyTrTa o Ba anad) ou
Ooucépconan 6a 3aMUH 3U4Y yacnujaa) Oaprapit mopan, ubopat mebomran. MyalsH kapnaa
nrygaact, ki gap mas3ed K i Cape3 HaOOTOTH JapaxT -OyTrarit map My owmca 00 aurap
MaB3eb ou [lomup GamaHaTap nmaxH rapauaaacrt.

Onmamu  aifBoHoTH MaB3en Kkynu Cape3 acocaH HaMOSHIATOHU XaWBOHOTH
9KOCUCTeMaxou OamaHaky Ko map 6ap merupan. dap massen kymu Capes Typr, MUPHU MYIIIOH,
pyO0X, XapryuI-Toiao0si, Myl CAXpOUH IIOMUPHA, CYFYpH CypX Ba faiipa BO MeXypaH/I.

HamostHgaronn xoccu mapaHiaroHu UH MaB3eb MYpPFU XWIOJ, Mypfu XyMo, KaOKu Japi,
TYHYHIIKY cafadi Ba faiipa meOomag. A3 MOXUXO Iap MH KYJI TaHXO 3 HAMYI: IUPMOXHH
MyKappapW, OCMOHHU KaJT0ak/ Ba JIyIMOXUU TUOETA MaBYydaH/I.

Tascudu taduin-ayrpodin. Kynu Capes nap Hatuqau 3aMuniap3au 0o KyBau 9 0amn a3
pyu YanBanu Puxtep conmu 1911 6a gpypypaBum kyxmopau a3zuMm, Ku cagau napéu MypfoOpo
KucMu Oemrapu maB3en kynu Cape3 HaBbu peiedu [Tomupu Fapbupo mgopaxn, 6a maiiion
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oMmagaact. SIpbHe Jap MH MUHTaKa Hamyau peiedu akKyMyJISITUB/-3epUIUpIXN Oa penedu
3epuO0Vi—3pOo3nOHI Tab I Me€ba.

Jlanmumm aMmyauu Oypuiixo a3 mapk 6o fapd oxucra ad3yma mryaa, HUIIEOUXOU
BOJIMXO YapHUIIOp METapaaH/ Ba BOANXO Ooman, makiu gapforpo (KanboHpo) merupan.

Man6au acocuu 061 MmuHTaKau gapéu Mypfoo (Okcy) mebormas, Ki capyaniMan oH aap
Adfonncron, a3 kymu (YakMoKTUH-KYI) Oyna, 3u€ma a3 36 moxobXxou YapaéHXou oOUU
JIOMMI Ba MyBakKaTi nopaj.

Maiinonu o64aMbKyHHHU Aapéu Mypfob 60 moxob6xo To caaau Ycoit kapud 1700 xkm?—
PO TAIIKWI MEAUXAI.

Hap xynymu ITomupu Ilapk ba nmapéu MypfoO muKkaopu kamu obu gapéxo 60
Yapa€HXOM MaBCUMW BOPHJ MEIIABaHI, aMMO Jap MaB3eHw jAexan ToxTamuimn Oomiana, nap
3UMHUCTOHU KaXpaTyH Yapa¢Hu oOuu gapé myppa six MeKyHa/l.

Hap maitnonn ob64ambkyHuu 10825 kxm? gapéun Mypfob 10,5 kM2 60 MOAYIU YOpUIIABUU
1,62 n/c a3 1 xm?2; mapéu Jlanrap —335 kM2 60 moaynmu YopumaBuu 10,0 ia/c a3 1 kM2 TalIKum
MEINXA/I.

Capdu mm€Ham comoHam mapén MypfoO (a3 pyH MablIyMOTXOM HCTTOXH 001y
xaBocanyun Mpxrt) 16,47m3/c (60 macty Oamanmmasi a3z 10,6 to 25,2 m3) Ba capdxynun
Mu€éHau cosioHau napéu Jlanrap-3,58 m3/c (a3 2,1 to 6,4 m3/c TaFiiup Me€bana) TaIIKWI
Meauxas.

Manb6an fusornpun kyau Cape3, mapéxom Mypfob, Jlanrap, Bartacamd, Karra-
Mapyanoii Oyma, ki a3 Xucoou obmasuu 6aphxo Ba MUPAXXo 0a aMmanr Meosia. A3 Xama caTxu
OanmannrapuHu o0 (00xe3) Ba capdiaBi 3uéATaprH 1ap BaKTXOU TapMTapUH a3 MUEHAU MOXU
HIOJI TO aBBAJIXOU MOXH CEHTSIOp Ba MUKIOPU KaMTapHHAII a3 MOXU (eBpall TO aBBAJIU MOXHU
Mai Medora.

Bopunmasuu napéxom HucbaTtaH xajoHTapuH Oa kynu Capes, uH aapéxou MypfFoo,
IMmaprtu Fapon, Karra-Mapyanoii, Jlanrap, Batacaund Ba faifpaxo 0a mrymop MepaBaH]I.

A3 pyn XyCyCcHSITH BOJIMXO Ba IIAPOUTH Yapa¢HU 00 map WH XaB3a mapéxo Oa ce rypy X
YyJ0 MeIlIaBaHI:

- Xypomapunxo, Boauxou Kopkapauygan YapaéHu ob 60 poxu zepumaypoxu 0a Kyi
Bopu Merapaan (Ycoitnapa, bupombann Ba faiipa);

- [apéxou 60 600uxou HauanooH 4yKypy KaioH 0yda, a3 XapCaHIX0, KyXIopaxo Iyp
MeOOIIIaHI Ba YeH KapAaHU XayMu Yapa¢Hu OOM UyHHH JApEXO HUXOST MYIIKWI MeOoIIaa
(Catkon, Kazonkynu Illumoni) OH Jgap HUIMIEOUXO IMAKIM Maxcycu pernedpo
(THIPONAKKOIUTXOU Xyp/a) 0a ByYya MeopaJ.

Haruyau Mymoxuaaxom MYyXaHIUCHA-TEOJOrMM a3 pyu ac000XOM TapKHIIYeHKYHAKXO
(TeH30MeTp Ba 1Ie/IeMep).

Canmu Ycolt uH capbanaum Tab0um Boguu aapéu MypfoO 060 aHOyxXou KajOH Ba
nopaxou sipui-pypypasi acT, Ku a3 HUIIeOUn KaTopky ¥ My3KkyiI qap HaTHYau 3aMUHIIAp3an
18 ¢eBpamu comu 1911 60 KyBBam 9-10 Oamn myToOuKM YanBaim PuxTtep mafkumaacr.
Maiinonu ymymuu capbanau Ycoit sikdqost 60 KucMu 3eprobil a3 pyu fadcuu KabaTu YHHCXO0U
dbypypadra 650 M Oyma, 12 KM2-po, TAIIKUII MEHAMOSI. XaYMHU YUHCXOW JIafKuja a3 pyu
fadcum Kabatu muéHa, ku 6a 180m 6apobap act, To 2-2,2 kM3 Mepaca.

bamanmmu Camn 550-740 M, macodaun Oaiinu Kucmu Oonont Ba moéumu Camm 3750 M,
naxHousm 5200 M, macodaun O6aiiHu BopuaImaBuu oOu Ky 6a caaau Ycoi To KucMu 00JIoun
Happa (Kanbon) 1700 m, 6ananauu HucOuu catxu obu kynu Capes a3 6bapoMaay yammMaxou
aBBajia gap capmasuu dappa 140-150m, 6ananamasun teFam Caan a3 catxu oou kyi a3 50 To
230 MeTppO TALIKUI MEAUXAL.

JlaFxumu sipun camau Ycoit map Ay Mapxuia 0a ByYyZ oManaacT: sipuil Ba pypypaBun—
spull (omoui3eH, omoji3eH-o0Banm). CypbaTh JafKUII a3 PYH MabIyMOTXOM XaMCHUJIACO3HH
¢usuki 6a 3uéna a3z 24 M/CoHMs pacuaaacr.

bonotap a3 cannu Ycoi, kynu Cape3 6a Bydyn omal, KM ouHaW Kyn 7964 kM2, xaymu
obu xyi 17 km3, mapo3un KYyi 65 kM, maxHouu MU€Ha 1,4 KM-pO TAIIKWI MEeTUXa.
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A3 pyn mabaymoTxou Tankukorxou memuHa (LI, [Jenukaes, B.C. ®degopenko, HO.
AkmonoB, FHO.M. KazakoB) TaxMOHUHM AEBOPH KaHIAINyJIau spd Jap HUIIEOUU Oy3ypru
TYHOTYHYMHCH 0O TapKuIlM 3epu3aMUHMM Ycol Mypakka0 ramra, tamkwi édraact. To
bypypaBuM Kyxmopa a3 caMTXOoHU MAPK Ba IIMMOIy—FapOon 60 OypHIlIXou YyKypuu Aappaxou
napéu Ycoiagappa Ba covin bericm HUMYyao 1ryaa oy/a.

Cammu Ycoil a3 mopaxou KajdoHM Oa Xamaurap “adcu percaHril, BapaKcaHrii Ba
aJIeBpOJIUTW, Oab3aH rad, aHTUAPUTH Ba oxakcaHr Tapkub édraact. Kucmu 6omoun Caan a3
MOpaxou YUHCXOU KY YU cepTapKuill noopat mebdorai.

PaBannxou sk3oreHuu reojiori (spu, cen, ¢hypypaBil Ba faifpa), Ku gap KUCMaTXOH
anoxunau Cagmu Ycoit nHKumod €praana Ba 1ap MAPOUTXON MYOCHP BAaWPOHIIIABUH OHPO
06a MuéH oBapma, cababu pe3uiu cagaMmaBun ooun kKynu Capes mry1a HaMeTaBOHAHI.

Mymoxuaaxou rujaporeoJori. Mymoxumnaxou THAPOTeoIor aap 1aBpan XUcoOOTN a3
TaAKUKOTH YallIMaxou nacu caaau Ycoi, kynxou Capes Ba lllagay nbopat medoiana.

My1ioxuaan MyouHaBUU COIXoM KaOian Hucbatu capdu o6 a3 kynxou Capes Ba [llagay
a3 macu caaau Ycoil 6aposiHaa, BobOacta a3 catXu obum kynxo TaxmuHaH a3 30 to 80 m3/c
Mepacaa. A3 cababu ByYyd HaJAOIITAaHW JUAOOHTOX KU 0OCaHY, Moap macu caaau YCou ouau
yaH[ MUKIOp Tojionfa OapoMaJaHM OOM dYalIMaxXo a3 KYJI MabIyMOTXOM OaKWK BYYy.I
HaJIOpaH.

A3 pyu MyIIoXuaaxou MyouHaBi gap ajioka 60 OajaH/IIIaBUA aHOMAJIMH CaTXH 00U KYIT
nap conu 2010, mukgopu Yapaéuu oou yammaxo sikoopa 3uép myna, 10 agam yammaxou HaB,
KM a3 OHXO 7- TOSIIOH KaJIOH MeOoIaH/, a0 mymaana. A3 pyu gammMaxon HaBu Ne9 Ba
Nel4 pmap maBomu 1,5-2 moXx map comu 2012 (uron—aBryct) oboBapiaxou TWIA Ba perm,
MHYyHUH, gap conu 2017 gap Haznukuu yammaun Nel3 yamMaum HaB MyLIoxXuaa 1yJ1, KU TO
OXMPH MaBCUMH KOPXOHW caxpon (Moxu ceHTs0p) maddod nHarapauma Oyn. Jdap maBcumu
cou Yoph 6ormaa, bapoMaau yammMaxou HaB Oa Kaiia rupudTa Hanrygaacr.

Hap naBomu naBpau XucoOoth a3 yammaxo Ba Kynxou Capes Ba llanay 9 agan maxaku
00 Oapom Tamxucu myppan KUMHUEBN rupudra myna, 6a “Tamxucroxu reosiorn” cymnopuaa
Iy,

A3 pyd HaTHYaXOM TaIIXHUCXO Xyjoca OapoBapJaH MyMKHH acT, KU a3 pyu
MYIIIOXUAaX0U OUCEPCOIa TAPKUOU KUMUEBM BA MUHEPATTHOKUU 00XO0OM YalIMaX0Hu NACu caau
VYcoii, kymxou Capes Ba Illagay Tafiiup Haédraanm. Xapopatu oou kymxou Capes Ba [llagay
nap ¢daciu ToouctoH +12 — +14 rpajyc Ba 00Xou yarmMaxou a3 MmacH caaad Ycoi baposHaa
+8 — +10 rpamyc mebomaHI.

UyH comxou rysaiira oOu yammaxo gap KucMu capmiaBuu “Jlappa”, macu caaam Ycoit
Ba KAHOPHW Yaly OH TAapKUOAIIOH TUApPOKapOOHATN — cyndaTi, KAJICUTA —MarHUTA JIOIITA,
munepaiaHokuammon 0,3 —0,4 r/nm3 mebomana. Jap kanopau poctu dappa Goman, Tapkudu
o0u yammaxo cyndaTth-kapOoHaT-MarHuii—kajacurih 6o wmuHepaauHokun 0,6 1/am3
MeOomana. MuHEpalTHOKN Ba TapkuOM KUMEBUM OOXOM KaHOpam pocT a3 obxou
nojioualyaan kaHopau vam Ba obxou kynmm Capes Ba Illamay dapk MexyHaHa, sSbHeE
JarMaxon KaHOpau POCT 0OXOW TapKHIIM — KOBOKHU YUHCXOM CaxT (YMHCXOM KY KU acim)
MeOOIIIaH/I.

Hatuyan Taxymi KUuMuBEUU 00
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Yoitn = = _| Aanonxo  wmr/mm3, Kartuonxo mr/mm3, Tapkubu
rupud | ¥ = 2 S| Mr/okB, Y6dKB MrI/9KB, % KUMEBHA Ba
o ) . L)
TaHU = % \EJ\: MUHEPATHOKUH
Maxak | ¥ S E L HC|C |Cl [SO INO|Na |[K |Ca |[Mg |N S 00 a3 pyu
E E aé 0; | Os 4 3 H % ﬁopMynaI/I
HEE 4|z | Kopon
134 | 12 90, 10, 0,8 Mo
54 |0 |70 |53 |20 57 |6 |54, |13, |, HCO34750440
Yamm 269 |00 |55 |0, |9 |18 00 |04 |00 |11 |37 |, |11 |CO8CI2
anNel | 336 | 038 |, [4 (02 |8 |32 |6 |22 |27 |11 | |5 |Ca65Mg23(Na
8 |4 |40 |1 |10 |1 |63 |26 2 | +K)12
10, | 0,6 Mo;3
0.0 1022 0 éo’ )7 (3)8 8 12 |7% |85 |0 HCO:4650,46
Yaum 259 | v |50 10 |03 |00 |ag |04 |00 |5 [07 [0 |12 ]C1Z Ca70
an Ned | 320 o |2 > 7 |16 |2 117 [0 |.,1 | Mgl7(Na+K)l
46 7046 (1 |, |, |70 3
195 102 10, gg 2.0 2’8 2’8 74, |18 |, 2400’33 A HCOs53
Yamm 333 10,0 |25 | 7164 |50 100 |4 100 |15 123 |0 ls | CoTcis
anNe3 | 43105232 | 2 |03 |57 (32 |37 |35 |37 |15 |0 | ¢4 | CadoMadeN
53 5 1 65 |26 a65Mg26(Na
7 34 8 |1 +K)9
Coxun
u 12 30, 73 10,6 Mos HCO;66
— 146 | o7 | 70 1457 |20 157 1 142, 110,06 15 | 90,17C0s11Cl
44 9 0,0 08 |94 e
mappa | 197 10,0 |37 |0, | 15 |06 |35 [03 |00 |35 | g |0 ] [5
U 271 1030 | 5 14 |27 3 17 |2 |17 ¢y |5y | 0|6 | Ca63Mg27(Na
yarma 11 17 9 1 +K)10
u Ne9
Coxuir
u 279 0,8 M 06
poctu 24?67 0 ég’ ,82 (2)’8 ?é’ 2 ?g’ gg’ 0 2% SO460HCO336
589 10,0 | 0 58 | 0,0 0 CI3
Aappa | 282 | LY | 3 4 03 |2° |32 |14 | [47 |32 8 | ==
u 692 [079 |37 |0 |37 |2 |77 15 120 |5y |34 |0 |5 | CasOMg34(Na
yaima 60 1 +K)16
u Ne7
Coxun
nu 12 23 ) 0 1 M03
170 7,0 © 12,0 |2 44, |13, ~
YA 85 ,0 9 87 0.0 8 0 08 |37 0 | 15 | HCO371S0413
mappa | 211 10,0 |50 10, | 55 |04 1350 103 100 |55 {7, 10,3 | COL0CIS
1 296 (042 | 27 |4 |79 |7 13 |18 | |3y |0 |6 | Ca60Mg30(Na
yaima 10 13 9 1 +K)10
u Nel3
83 9.6 |0,7 Mo
i 183 7.0 © 12,0 | 2 1158, | 14, :
Ware |26 (00 |95 [0 |9 1720 |04 |00 |12 | |08 |ca =
ata 358 | >0 130 02 | 32 | 2129 1,2 64 | =
y 041 | n [0 |27 |3 |7 |2 |18 | |2 |0 Ca64Mg26(Na
35 9 |1 +K)10
12 98 8,2 | 0,6 Mo
170 7,0 © 120 | & P64, |18, ;
Kyma | 304 (0.0 |85 | ) |9 |10 |00 (7)3 00 113 |23 |08, W
Capes 390 |031 28 | |02 |27 |32 |/ 2132 | 1,5 32 | =2
51 4 4 5 1 6 17 63 |29 0 Ca63Mg29(Na
7 37 7 |1 +K)8
Ky 158 102 10, ég 2.0 5’2 2’6 o, |14, |, Mo :HCO:6650
Coner |1y oo |94 3|64 |85 |90 05 o |9 |3 |0 |9, | aecoutcs
P 570 1033 [ 22 (4 |7 |2 6 |17 |Z <10
1aBi 66 10 7 16 1 9 1 57 33 +K)10
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Xyuaoca. baba a3 Kopkapau MablIyMOTXOM MYILIOXUIAXOW BH3yalall Ba acOooOm
(MHCTpYMEHTAJIM IIEJIEMEpP, TEH30METpP), HATUYaXOU TaJIKUKOTXOM MYXaHIWUCH-Ieosorii Ba
ry3apoHUJaHU XaTcaipxo aap aaspau conu 2019 xymocaxou 3epuHpo GapoBapaaH MyMKHUH
acr:

1. JurapryHuu TapKuIIXou XyJIyAu MalgoHu capOanau Ycoi, arap You mouira
OoIIaHd, aMMO HUXOSIT KaM MYIIIOXU/a MEIIaBaH/I.
2. Jap KucMaTtu IMIMMOJIMU caiu YCOH, coMM Ycolaappa MaB4yya acT, KU Jaap

Ty 10 coam oxup 4YyKypliaBUM Maypo, Ba BacebIIaBUU KAHOPXOM COM HUXOSIT ad3ouim
€praanm, a3z Yymia xa4ymu MaxpyTH XOKXOM CeloBap KUCMaH Jap CaTXU cajau YCou Kapop
Merupaj Ba KUCMU 3uéarapain 60 YapaéHu o0 maxiaynl myga 0a Joxwiu (akBaTopus) KYI
Bopua Mmerpaal. MHUYyHUH MaBOIXOU CeloBap] nap KUCMAaTH Tyldau capOaHau 3epu 00
TaXIIMH MeIIaBaj, KH UH paBaHIl METaBOHAJ 0apou MOJIOUITHOKMHK 00 0a MOXWiau capOaH.
MOHEba Tapaal.

3. XyAayaym MaB3eu “sSpud COXWIM POCT’ a3 pyH acO00Xou TapKHUIIYEHKYHAKXO
TaFUPEOUXO0 Jap aHI03aX0U TAPKUIIIXO MYIIoXU/aa 1myaaana (Hurapea 6a Yyaasaau Ned).

4. AOpa3usii COXUIN, PE3UIH CAHTTIOpaXo (ocuir) Kapub Xama py3Xo MyIIOXuaa
MelIaBa/.

5. Hap xynyau "spud COXWUIU 4Yamu KYn~ a3 pywm acOo0Xou TapKUIITUEHKYHAKXO
TaFUMPOTXOM aHI03aX0U TapKUIIXo Oa Kaiix rupudra mynaaact (Hurapen 6a Yaasamu NoS).

6. Hap wmaB3en spuu bo3zoifTom ¢abonmaBun paBaHIXOM XapakaTh spd Ba

TaFUpEOUM aHI03aXOoM TapKuIXo 00 cababu OapkKapop HabymaHu acboOXou Jo3uMau
TapKUIITYEHKYHAKX0 MabIyMOTH JaKWK TEITHUXO/ HaMy1aH falpuUMKOH MeOoIa.

7. davponmaBun paBaHAXOW dK30reHN - reonorh (POI) map xymymu capbanau
Vcoii Ba [Jappa (kaHbOH) Jap COJIM XUCOOOTM MYyIIIOXHIa HAIITY1aacT.
8. PaBanmxon 3K30TeH#-T€OTOTHH (SIpU, Cell, caHTpe3ui, pypy TN Ba Faiipa), Ku

ap KUCMATXOU ajJoXUIau cayiv Yol Muaa MellaBaH/, 1ap MapouTH UMpY3a HAMETAaBOHAH]T
OHpPO xapoO rapaoHaHa Ba cababu paxnamaBuum kKyau Capes rapaana. bo ByYyau wuH,
JAIelIXou MaBYyIUSITH OHpO Oa Hazap rupudTa, MyXUMMUATH T'y3apOHUAAHU MYIIOXUIAXOU
KOMIUIEKCU PeYaBUM MYXAHIUCH - T€OJIOT Ba TUPOTEOJIOTUH Xapcoapo 0a MUEH Meopal.
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TABCU®U MYXTACAPU TABUU-TEOTPA®UU TN APOJIOTU MAB3EU KYJIU CAPE3
Ma onam Ma3kyp 0a TaBcupu MyxTacapu TaOu -reorpaduu THIPOJIOTHUU SKE a3 OOBEKTXOU
HoMpHu Tabui-k u Cape3 OGaxmmaa mrymaact. Jap makona penedu maB3eu kyiau Capes, capyammMan
mzorupun Kk nu Cape3, 1 TuMuU MUHTa au K Ju Cape3, TYHOTYHMH OUOJIOT , TaBCU(PHU (PUIUKUIO
y pod , HATM a OM MYIIO WAAa OM MY aHAWC -TE€OJIOTMM a3 p M acbod oW Tap MITYCHKYHAK O
(TeH30oMeTp Ba IIeNeMep), MYIIO HAa OW THAPOreoJior Jap AaBpal McoOOT a3 Taa U OTU
yaiiMa OH Macu cajaau Ycou Ba k it Cape3 MaBpuIu TaxJ I Ba Oappaci Kapop aonaa memasaj. babg
a3 TaxJIWIM MabJIyMOT OW MYIIO HJa O BH3yall Ba acb00 (MHCTPYMEHTANH IIesieMep, TEH30METp),
HAaTU a OU TaJ W OT OU My aHANC — FEOJIOT Ba ry3apOHUIAHU XaTcailp o gap maBpau coju 2019
XyJIoca O MYIIIAaxacc Ba aCOCHOK OapoBapia IIyJaacT.
Kamugsoxkaxo: Capes, Ilomup, pemed, Touukucron, mkimumMm, reorpacdus, Ycoit, baprawnr,
3KOCHCTEMA, TUJIPOJIOTHUS.

KPATKOE OIIMCAHHUE ITIPUPOTHO-TEOTPA®UYECKOMN T'IJIPOJTOT A
PACIIOJIOKEHUA CAPE3CKOI'O O3EPA

NaHHaAasa cTaTbs NOCBAWEKDIPPEPNKOMYOMPUPBAPRONOT MYeE

OAHOTFTO W3 YHWUKAINbHBbIX- QlappMep30oCaKHOLIX0 0063beepkalT.0 BB cTaT b e

o6bob6weHb CppaBegor o osepa, MCTOYHUK nNutaHma Cape3sck
o3epa, 6MonNor nyeck o e-r epoar3pHaodonoupeacskmoee, odmmmnscurakHomn e , pesy
reonorumMmyeckKkunmx HabnwageHUMmW ¢ McNnoNb30OBaHMUEM T, pewWMHDO
rgaporeonormyeckmne HabnwpeHMAa 3a OTYeTHBW nepumopg
nepesassiom " CapBpoauvanunsneppam.B JaHHBbIEe BU3YyalsbHBbIX
HabnwapeHUm (MHCTpPpYMEHTANbHBLIN cXxemMep,rearMBOWMETPY X
mncepgoBaHWN MU nNpoBegeHUNHd MapwpyTtToB B nepwuwopg 2019 r
B blB O/ bl.

Kawouenie cioBa: Cap e 3, Mamwnup, penbedd, TagXumkuncrtaH, K 1w
kocunmcrtemMa, rumagponor unsa.

BRIEF DESCRIPTION OF NATURAL-GEOGRAPHIC HYDROLOGY LOCATION OF SAREZ
LAKE
This article is devoted to a brief natural-geographical-hydrological description of one of the unique
natural objects - Lake Sarez. The article analyzes and summarizes the topography of Lake Sarez, the source
of power of the Lake Sarez, the climate of the Sarez Lake region, biological diversity, physical and
geographical description, the results of engineering and geological observations using crack gauges
(tensometer and shelemeter), and hydrogeological observations for the reporting period on the study of
springs behind the Usoi Pass and Sarez Lake. After analyzing the data of visual and instrumental
observations (instrumental schemer, strain gauge), the results of engineering and geological research, and the
conduct of routes in the period of 2019, specific and reasonable conclusions were drawn.
Keywords: Sarez, Pamir, relief, Tajikistan, climate, geography, Usoi, Bartang, ecosystem, hydrology.

Masaymor nap oopam myawmudpon: Camues Ampuooun Myxammadueeuy - J{oOHWINTO W HABIATUA
omysropun Touyukucron 6a Homu CagpunauH AitHI, HOM3aau WIMXOU reorpadusi, Myaupu kadenpau
MeToMKau TabauMu reorpadus. CypoGa 734003, ym ypum Touukucton, ma pu Jymanoe, Xué6oHu
Pynakn, 121. Tenedon: 937-78-48-28

Huézoe Huéz Aézoeuu - [lonnmro u nasnatuu omysropun Touukucron 6a Homu CaapuminH ARHA,

YHBOH ¥ Kadenpau reorpadus. Cypoda: 734003, ym ypum Tounkucton, ma pu Jyman6e, Xué6oHu
Pynaki, 121. Tenedon: (+992) 934-48-19-30

Ceenenust 00 aBropax: Camuee Ampuooun Myxammaoueeuu - T a XU K CK UNR rocypgapecH
AW HNM,
METOAUKM 06y Ye Arpec: 7r3e40r0B8a puMecny 6 nmkKka TapgXMKUCTaH,

negarormyeckumii yHmBepcutTeT uMMeHUM CapgpuagaunHa

Pypakwn, 129B7-78-48€81 e PO H :

Huézoe Huéz Aézoeuu - T afgXWUKCKWUINA rocygapcTBeHHSbIN nepgaror nu
CagpunpaonHa AWHMK, conmckaTtAgpecc K a383dpOARL Pecocnpéadpuua.

OywaHb6e, npocnekT RHPIR)DIINAG:19-3021. Tene doH:
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VJIK: 591.543, 627, 631 L
MACOWJIY TEO3KOJIOTUN YAMBOBAPH BA T'YPKYHUY TAPTOBXOU
CAHOATH KYXUU MAVIJIOHU MABJIAHUY YOPE

Cadghapu Hycpamynno
MHCTHTYTH reoJiorusi, COXTMOHM 0a 3aMuHl YHO ToOOBap Ba ceiicmosiorusiu AMUT

Camtu acoc Jnap padb cCOXTaH Ba € MacT HAMyJaHU TAbCUPOTU 32 PHOKHU MAPTOB OU
CaHOaTH K 06a My wuTtu atpod uctTU(dOIan TAKPOPUH OH O JAp CUKJI OU UCTE COJI SIBHE,
TAIIKWIA UCTE COJOTU KaMImapToB Ma cyb memaBan [7]. bo By yau wH, 6a pu Oe3apap Ba
MybTaIWJI TapAOHUAAHM UYYHUH MApTOB O akcap Ba T MHIIOOTH MaxcyC TaIlKWI Kapaa
MeIIaBaH/I, KK OH Opo Aap YIyau XyIu KOpXOHa Ba OEpyH a3 OH OUTHUP KapJaH MyMKHH acT
[4]. I'§pkyHun mapToBXou caHoaTit gap ymku 10-12 meTp map 3apdxom Maxcyc, MacajiaH,
3apdxou mysnoa 6a po MoHaa MemaBaHI. OHXOPO Jap YMK O Ba KOHCTPYKCUSIXOU OXAHY
O0eToH (MaxcycaH MapTOBXOM XaB(PHOK) OWUTHMp MEKyHAH]I.

UThAXOM 3aMUHE, KM Oapou NapTOBro O HMHTUXOO Kapja InymaaHa, Oosa Oa
TanaboOT OM 3epHUH: Jap KaHOPU aKMOrox HUCOAT Oa Ma aJl OM a OJIMHUIIUH Ba MUHTA aXou
UCTUpOXAT  yourup OomaHa; ngap 3epd o0aHOOp oM oOM OWIOMMIAH , XO aru ou
MO HWIapBap , MaWJOH OM TYXMIIOII , H30JM UM OMMAaB Ba 3UMHUCTOHTY3aPOHUU MO
OoIllaHa; MUHTA a O€, KM a3 XOK OU HOYCTyBOp noJjoumimaBanaa [11] ubopart 6omang (rui,
cadenxok o, abpa o Ba .); maiimoumum o0 oW 3epu3aMUH Jap OanmaHATApUH HY Tau
O6osiopaBuM OH OOsi HAa KaMTap a3 2 M a3 caT M MOEHUU NMApPTOB OU IypIIyda OHrup Ba Oa
TamaboTr aBoOr Oomaxsg [4].

Mad ym oum maproB oM K , CAaHOAT Ba CaMT OU ACOCHU WAOPAKYHHUH OH OPO
Oappac Hamyna, 6a Xyjgocae oMajJaH MYMKHUH acT, KM capdu Hazap a3 OH, KU aMmaryHa
MapToB O a3 p W Tapkub, ManOam MalAoOWII Ba AUTap XyCYCHST OSIIIOH, 3apape, KH
METAaBOHAH/A 0a OH O OoBapja pacoHaHAd, a3 am (¢ap MeKyHaHII, XyCcycaH 0a cajJoMaTHH
OJIaMOH Ba Macousie, KM XaHTOMH KOp (hapMy1aHu OHXO 0a MUEH MEOSTH]I.

Hap xumBapu MO KOpXoHa oe (PaboNHMsIT MEHAMOSHI, KU 0a KOopKapA Ba TYPKyHUU
MapTOB OM CAHOATHU K Ba 3a PHOK Malll yJIaHJ, aMMO Jap aKCapusTH UH KOPXOHa O SIK

aTop MYIIKUJIOT O€ OH JOpaH/d, KM Jap HaTH a OJIaTH dKoJIor 003 aM Oaarap Xo aju
ramT. [lapTOB OM WCTE COJOTHM CAaHOATH K Ba UCTH(OJaN OH O capyamMal acoc Ba
My HUMMHU U(DIOCIIABUM AaHTPOIIOTEHUHN MY HUTHU aTpod Iap Mu €cH rjodajl  MerapaaHi.

Macownu napToB 0 Ba 0 MOAT OUW 3apapu OH O JIap HATU aul HOTY3UPHUU MyHOCUOATH
HUCTEBMOJIKYHaHAAroH O0a capBaT ou Tabw Ba Ko3pdurcueHTn aiipum oOmIM aldys, mact
Oynanu uctudoman ameéd XoMu MUHepaa ©0a MueéH omaaaact. [lapToB o map a mu Oy3ypr
Jap ama Cco a OM caHoaT OCWJI MemlaBaHia. XYCYCHSITH YYHUH TabCHUp, a3 K Tapad, 60
TEXHOJIOTHSIM HUTO JIOp Ba a3 Tapadu aurap, 60 XyCyCHSIT OH IIAPOUTU U JIUM , TE€OJIOT
My aHAMCH-TE€OJIOT , THUAPOTeOJIOr Ba TEOIKOJOTMU MHUHTA a OM IMapTOBrO O MYyailsH
Kkapja memasan [7].

Hap omatu kyHyH mapToBro u “Yope” capuammMan xaTapHOKU uiocmiaBun o6 ou
TPYHT Ba aB3a ou jJapéu 3apadIiioH Ba moxod ou oH Ma cybd MemaBaa. ba wncobu mMuéHa
MU J0pH 3u€aU 00 a3 MaiIOHN MAPTOBro OepyH Mebapos, 1ap o€ K 00 OW MaigouIIn
atMocep gmap mabaka on  OOp om KaHOpPW po OO MOJIOWII a3 MapTOB OM MOEH Ba
4o oW Xxeje udiocniyga omexra Inyna, 6a KkaHaad aj aB  Ba cumac 0a mabakau Tabuuu
ruaporpad TOXHWIT MEIIaBaH/I.

BobGacta 6a wun, 3apyparu 06a oau MM aMa OHMOAM MM JOPU TabCUPU MaH(PUU
naptoBro u Yope 6a y3b oM My UTU TaOM Ba Ta UAU TAAOUP OM MEIITHPUU U(IOCIIABUM
MUHOaBAa Ba O€ Tap KapJaHu Ba3bU HOMYCOUIHU KOJIOT 0a MUEH OMa1aacr.

bo Byuyau MmynagaTv TyJIOH MaBpUIY OMY3UII apop rUpudTaHu UH MACOMWJI aH 3 am
KOp KapJaH Ba KOpKap/Ju NapTOBXOM caHoaT ©Oa mapa au 3apyp 0a pox MOHIA HAlIydaacT.
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Hap anBamu 1 Ttagbup o oup Oa mact KapAaHW XaTapu 3KOJOTUM aHO

oBapja mygaaHa (myToou ©Oa ganen ou M.A. INamkesuy, 2001).

O TCXHOICH

Jansanu 1. Mal myn yopa6unndo on 6a nacT HAMyJaHH XaTAPH YKOJIOTHH aHO U ol
TeXHOTeH
Table 1. A set of measures to reduce the ecological risk of technogenic masses

Hamymu MakoHH 1 POUII Yopabunu o TabmMuHOTH
4opabuHU O OabauHa
TAbMUHOTHU «I1ap anb » Ycyn ou 3auu | Hazopatu kop ou
OexaTtap TaBacCyTH TUIPABIIUK Ba | TABMUP Jap
6aprapadKyHUH ITHEBMATUK Cypatu  3apypusit
po ou ubnocmas (macrmaBuun caT 4 | 1ap oJaTh
00 ou 3epuzaMuH 00 | 3apYypUATU
¢pun ra3) uymorona | 0ap apopKyHHHU
«map aHb » Ba | Gyman KOp 0
«bepyH a3 an6  ” NmMmobunuzarcus
Baprapadkynun «map aH6 » Ba | Ycyn om davomu | Toza  Hamynanu
udnocu o «OepyH a3 aH6 7’ TUIPABIIMK [IapTOB O AHIOMU
«tap aHO » Ba | ( amoBapuu 00 Gapou | AICTEBMOIL,
«bOepyH a3 aHb  ” rupudraHu rasu | Ha3opar,
sepusamMul ) Tabcupu | 0ap apopKyHuH
KUMUEB  Ba (QHU3MK | YOpaOUHU O
(aKcTpaxcus,
dbumypaan, acopocus,
OKcHuaIIaBu, KO WIII,
OOPHILIOT)
OMUBa3KyH “map 6epyHu | Yeyn ou ouomor , | Hazopatu
aHo ” «aap | xopu KapiaH  Ba | IapTOB
aHO » Ba «Iap | maprodTaHu MapToOB O
OepyH a3 aHO 7 0a MapTOBro O
oe3apap KapJlaHu
MapToB O

Tanbup o oua 6a KO I J0JaHU XaBd) OM I'e€OodKOoJOT , Oemyd a, gapa am TabCHUPH
MaH(GUU MApTOB OU caHOATUPO Oa TabWaT MmacT MEKyHaH], Bajle MACOWIIM JIap My WTH 3UCT
rmail map mail am IIyJaHd OH O Ba a3 MH p xaBdu ad3yaaHd MOJJIa OH 3apapHOKPO, KU 00
TaBCUPHU PaBaH]l OM TEXHOT'eH Ba Tabm Oa Omocdepa TOXWII MelllaBaHI, ajl HaMEKyHaH]I.

['YpkyHHMM TapTOBroX OapTapusT OW 3€PUHPO JAOPO acCTaHI: acoCH T'yp Jap caTxu
3aMUH YOUTHP acT; UMKOHUSATH XyOU Ha30paT KapaaHu (UITypJaHM MaBOIU Ty3o0IlTallyia
MaB yAa acT; o6 6e ucrudomadbapun Hacoc O XOJ Kapja MemaBaj; 0a X0JaTu CUCTEMa OU
3axO0yp O HaF3 HazopaT Kapaa MemaBaja Ba . KaMOyaumxou IrypKyHHH MapTOBXO a3 MHXO
nbopaTaHI: IyIIBOPUU OAXOAMXUU YCTYBOPUM HUIIEOMXO, MaxcycaH, aap OamaHauu Oy3ypru
I'YpKyH#; ¢umopu OajgaHIM FEYOHUINN Jap 3aMUHAW HUIIEOU O; 3apypaTu HCTHdogadapuu
KOHCTPYKCUSIM Maxcycu OHHOKOp Oapou OanaHg OapIOolITaHU YCTYBOPUM TYPKYHOHH;
TAIIKUIU capOopur acTeTuk Oa nmanmmadt o [8].

['YpKyHOHMH MapTOBXO Aap HUIIEOMXO Oap TahOBYTU I'YPKYHOHHUH IIAKIIM XOKTYIaXO0H
KOHU auaa OGapomMamaniyaa, My odu3aTH WIOBAruu 0aJaHu T'YPKYHUPO a3 FEYUI Ba IIycTa
mynanu o6 a3 Humebd Tamad mekyHana. Yopabunu o u]3U TaBACCYTU KOHCTPYKCHUS OU
COXTMOH 0a COMOH pacoHHa MeIIaBaH/I.

['fpxynun maptoB o gap 4oxOyH Oa manmmadT TabCUPU HOUYM3 MepacoHaa Ba 0a
ycTyBOp XaTtap 3 on HamekyHan [8]. bo By ymu uH, oH 60 uctudoma a3 Hacoc O Xopu
KapJaaHu oOpo Tanabd MEKYHaJI, 3epo IMOWIo J1ap 3¢py 3aMUH OWTHUP acT.
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UyHUH ycynM TYPKYHOHHHM TMAapTOBXO O0a pU TUAPOUBOJSITCUSN HUIIEOM OW IMa JIy Ba
Mo MAMIOHM TMapTOBrO JOYyHIBOPU OM WJIOBar 3 OJ MEKyHaJ Ba WHYYHUH, HAa30paTu
TOMMHMM Tmabaka ou oOmapTopo Tanad MeKyHad. 3W4rapAoHUU IMapTOB O  AHTOMH
naprodpran Ha TaH o Oapom aaau akcap ucrudoma Oypaanu ¢azon 0307, Oanku Oapou
Oaprapad HaMyJaHM MYIIKWIOTE, KM 0O Ta MIMHIIABUM MHUHOABAAW TaHaW MNapPTOBXOU
rypuryga HA3 XeJI0 3apyp acrT.

WNnoBa Gap uH, TaHau KOBOKU MapTOBXOU Iypliiyna, ku 3uduu oH a3 0,6 T/mM3 xkamTap
acT, Ha30paTU MOJIOUIINPO AYIIBOP MErapAoHal, 3epo ap TaHau HOTY3UpP KaHAJl O 3HUEIe
MaiIo MelaBaH/I, KH aMbIllaB Ba XOpPW KapJaHu OH OpO AYIIBOP MeTrapaoHas.

Hapa aum aBcum mapToB O a3 Ta U30TH UCTU]OIAIIYA, XYCYCUSITH MApTOB O Ba 4
ryHa HECT KapJaHW OH BobOactaruu KajoH gopaid. IlaptoB o 60 ucrtudonma a3 MOIMH OU
My appapuu po , a3 abuiam Oyngo3ep oM TacMadapx, MHYYHUH, YaBCKYHAK OU MAaXCyCH
Ba3HUH 00 4apXxoM JTaHAOHAOPHU MYJIO YaBC KapAa MEIIaBaH/I.

Hctudomanm yaBckyHak O MMKOH MeIM ajl, KM TaHaW maproBxou rypmyma 1o 0,7-0,8
T/M3 YaBC Kapjaa IIaBajJ. aHTOMH ap3¢OMHM YCTYBOPUU TaHAW MAapTOBXOW TypIIyaa OosiI
yCTYBOpHUM OepyH Ba AoXWiupo ¢ap KyHana. Ta Tu mad ymu yCTyBOpPHM JOXWI  OJIaTU
TaHau MAapTOBXOM TIypinyga (yCTyBOpUM Ta Jy O, My OBuMMAT Oa 3UEAIIABUM a M) Ba
yCTYyBOpHH OepyHa TydpTa YCTyBOPMU TaxXKypcwH TapTOBXoW Trypmymapo (dyp pas ,
Maigamap ) ¢da MUJaH MyMKHH acT.

YceryBopun HOku(pOs MeTaBoHan 0a cHCTeMaw OpeHaX Ba TUAPOU3OJSATCHUS 3apap
pacoHas.

OypyuummHa 60 cabab ou 3epuH MeTaBOHaJ 0a aMayl OsJI: a3 MapTOBXOM HAMHOK
¢umypmaanu 00; ah30uIIM a MU XOJI a3 HCOOW Xypy padTaHu Ouoras o, KM J1ap HaTH au
paBaHa oW MUKpOOHUoOJor 0a By ya MEOSIH; Malijla Kap/laH! NMapTOBXO a3 XUCOOU capOopuu
MEXaHUK .

Pacmu 1. Hal man 1 ofirupkysun naproBrod © nap Maiinonn Mabaannn Yope
Fig. 1. The plan of placement of landfills in Chore mine field
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Bapxe a3 myraxaccucon 0ap wH HazapaH, KM 0a abaTw mapTOB OM I'y30LITAIly/a Mac
a3 yapa€Hu YaBCKYHH ap p 3 XOK IOIIK/IaH JIO3UM acT, KM UH XaTapu CUPOSTH XOsSHIA O Ba
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MapaHIaroHpo KO HUII MEIU aJ, UHYYHUH, OJyJalllaBUM MUHTA apo a3 Ba3uJaHU IIaMoJ a3
Oaitn mebapan [9; 10]. bo macoxatu HM ogT Oy3ypru mapTOBroX MH aMaj Ha Xamella a3
cababu IymBOpM OM TEXHUK -HUKTHCOA MYpo Kapaa MemaBaa. Mcrudoman xabatmymun
nonmuMep , Kapk OM CHHTETUKMHU BaWpOHIIABaHIA Ba JIurap MaBoj 0Oapou TaHO Io H
MyBa aTHM TaHAW MApPTOBXOM Iypinyaa MypuaTap acT.

ITac a3 6a uTMOM pacugaHu T'YPKYHUHM MAPTOBXO OH 00sig a3 00JI0 TMAPOU30JISITCUS
Kapaa, 3aMUH OpO aMBOp KapJaH JIO3UM Meosin. UyHUH TYpKYHHM IapToB Oosm a3
BOPHUIIIABUM MUHOAb1an OOPUIIOT Ba 00 ou op My oduzar kapjaa masanHa. VH Ha nap ol
rac a3 aH OMH T'YpKyHH, Oaliku mac a3z 6a oXup pacugaHu paBaH] OU OUOJIOr Jap TaHau
MapTOBXOM TyPIIly/1a BAa KOMWJIAH aTh IIyJaHU MAPTOBU ra3, aH oM noja memrasan [10].

A30acku gap mapToBro OW apUMyTaIllakKKWiI maptodTaHU MapToB O Oa TanmaboTu
3aMOHABUM THUIPOU3OJATCUS MYBO(QH aT HAMEKyHaJ, WH MapTOBro O MaHOaum 00 ou
3epu3aMUH Ba MQIIOCIIAaBUM XOK Ma Ccy0 MerapaaH.

[TapToB oM caHOaTH KOpKapau K Ba MCTEHMOJI cCapyalliMan acOCHH HU(PIOCKyHUU
AHTPOIIOTEHUH MY WTHU 3MUCT Jap MH €cu riaoban wma cyd MemaBana. Macowid mapToB O
Jap HaTU au MYHOCHMOATH HOMATIyOW MCTEhbMOJI 0a 3axupa ow Tabu Ba KOIPPUTCUEHTH
nactv uctudoaau ameé ou MuHepajl 0Oa MuéH omasmaact [3].

[TapToB OM CAHOATH K MU MAIJONIyaa Aap caT M 3aMHUH 4 ' KapJa MelIaBaHI Ba Jap

ucmatu 6ojl0 Ba € Jap TOPU3OHT OM 4y ypH OH Ta WUpEOWM OapHarapaaHaad ama
KOMIIOHEHT OM My WUTU aTpo¢: aBo, abaTwm XOK, 00 OM caT WMBY 3€pU3AMHUH , WHC OH
K Ba Ouora opo 6a muéH meopan [1].

Pacwmu 2. XapuTtan Hal IIABHH Ie0KOJIOMMH | aMbKYHHH napToBUOM caHoaTH K U Nap | aHOTH
yanu 6010061 1apén Taroon- ydpri MunTal an TekToHnKnn | a6aTn 3apadimon
Fig. 2. Schematic geoecological map of mining industry waste accumulation in the upper left
bank of the Tagobi-Jufti river in the tectonic zone of the Zarafshan layer
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E 3 XaTH BafipoHa O¥ Tap I ; 6 — MUHTA au BaiipOHKYHUH A 00 OH 3ePU3AMUH

25



AJABMET

1. Ak mynnuHa H. B. Pagpunodpobua nu npobnemb yTwunumsauuum p
Hay uwHeorT o gm4yeckKkmuim n MHAPOPMALMNOHHBIW XYy pHan " Ha
Xn3HepeatTenbH2012. 718 64 ecT. e " .

2. bypuos B. 4. OQhdheK TMBHBAN cnocob cKnagupoBaHWMUA XBO
FrovnwtTMiaue. TopHbIR XNepHan, 1988.

3. Bannes UW. . PasBurtuv-eapyypelomp MBIWABHBO TagXUKNUCTaHE
MX BOCCTaHoBmaawmes ,/ AWLPWaHMEEes:0 BJoHM4u, ¢ .2 00 3.

4. Bacunbes A.B. Knaccumdohpmukayma ™MeTOoO[OB MNPOTUB-0PUNBLTY
oboratTmtenbHbBX KoMb6uHatos [/ A. B. Bacunben,— J1. 1. /
1987. -No6 .

5. TanpbnepnexmMoMeHHbBEe MacCcuUBbB W OXpaHa OKpPpyXatwwenm cpg
B. ®é p ckd. e plieMiX : N3 na. MOCKOBCKOTIO rocypapcTBeHHOTOO

6.fanbnepuH A. M. TexHOreHHbBEe MaccuUBbL WU oxXxpaHa npupo
B 122 [/ A. M. Franbne@uiHleMB: ®WapcTMMpcKXBCKOro rocyagaf
yHnBepcurterTa, 2006.

7. 3awmTta OKpyXawwen cpepgbl Npum T OpPHBX pas3paboTkax p
n. n. PorwmHueuy, B. K. Ma mo H-MoHlgy Ba A.1 MUHPOoOHEeHKO [ U 4P

8. KanmenbkmnHa n.n. dKkonoruvyeckKkune acnexTt bl onTuMMU3al
Kanenb&nba. Hayk a, 1993,

9. KyuyepeBCKMUI B. B. OneblT 6unonormyeckKkoro 3akpenneHwm
XBOoOCTOXpaHununuw / B. B. K y[HoeupeeHBkcok w/ A/, [Ae.J889.6NaVl axayyppH, a 1A .
10.MeToOoagMnyecKMUe pekoMeHgaULumn no cTponTenbcTBY n [

XBOCTOXpaHUANW M3 TNUHUCTBLIX T PYHTOB 63 MexaHWUYyec
Knes, 1988.

110 BO3MOXHOCTMW CO3AlaGiakT WIBHABHX N TWPA0 Joagy B 3 anexax fr
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MACOWJIU TEODKOJOTUUN Y. ~ 1, A UBATYPKYHUU ITAPTOB40OU CAHOATH
K/ Y1 MAJIOHU MABJIAHUU YOPE

[TapToB OM HWCTE COJIOTU CAHOATH K Ba HMCTEBMOJIM OH O capyaliMad acoc Ba My UMMH
n(IOCIIaBUM AHTPONIOTEHUU MYy UTH aTpod nap MU €cu riaodan MerapaaHa. XyCyCHUSTH UyHHH
Tabcup, a3 Ak Tapad, 60 TEXHOJOTHSIM HUTO IOp Ba a3 tapadu aurap, 600 XyCycHsT OU LIAPOUTH
U JIUM , T€OJOT , MH)KEHEPUIO I'e0JIOT , TMIPOreosor Ba I'€0IKOJIOTMU MHUHTA a OU MapTOBIO O
MyaiisH kapaa memanan. Capdu Hazap a3 OH, KM aMaryHa mapToB O a3 p U Tapkub, ManOau
MAWIONIIT Ba IUTAP XYCYCHSIT OSIIOH, 3apape, KM MeTaBOHaHA 0a OH O OBapja pacoHaHM, a3 am
(dap MexkyHaH], XycycaH 06a caJloMaTHMM OJaMOH Ba Macowie, KU XaHIOMHU KOp ¢gapMydaHu oHXO Oa
MUEH MeosHI. Tanbupxo ouj 6a KOXHUII JOAaHU XaBPXOU I'€0IKONIOrHd, Oeurydxa, 1apa aum TabCUPU
MaH(pUU apTOB OU CAaHOATHPO 0a TabuaT MmacT MEKyHaH]I, BaJle MACOWJIN JIap My MTH 3UCT mai aap
nmaii  amb IIyAaHd OHXO Ba a3 WH p , XxaBpu ad3ymaHu MOMIAXOHW 3apPapHOKPO, KM 0O TabCHPH
paBaH/] OM TeXHOIeH Ba Tabu Oa Guocdepa AOXWI MelIaBaHd, aJl HAMEKYHaH/.

KanuaBoikaxo: mapToBXOU CAHOATH KYX#, MyXUTH 3UCT, TAbCUPU MaH(}il, I'YPKyHUH [1apTOBXO,
AHOOPKYHMH TapTOBXO, 3WYKYHOHHH IIAPTOBXO, (QYPYHUIIMHHA, HQIIOCHIaBUU OOXOM caTXil Ba
3epU3aMUHMA, Yapa€HXOU TEXHOTEHH Ba TaOUil.

T'EO3KOJJOI'MYECKHUE MTPOBJEMbBI CKIIAIUPOBAHUA U 3AXOPOHEHUSA 'OPHO-
MHNPOMBIIHIJIEHHBIX OTXOJ10B HOPUHCKOI'O PYJITHOI'O IIOJISA

OT X 0 4 bl FTrOPHONPOMBIWAEHHOT O npouMsBOACTBaA n norT
HTPONOreHHOrNo 3arpsAasHeHNWsaS nNpupopgHoWw cpepgbl B rnoba
npepgendaeTtcsa, c ofgHOM CTOPOHBI, TeXHONnNoOr nei CKna
yeckKWux, reo/-fOE@AEGCKWMECK WMMH)KEHER Q0K B/DAITON WEHRKC K
paioHOB p&zoeM@OE@PWA HAT XXTOL0BY.TO OTXO0OAbl CUNbH
, MCTOYHUKY MNpPpOUCXOXAeHMWA UM [APYyrum xapakrTe
O Yyenoseka, M nNpob6bnemMblHVEBO3IHEKa@BWMUE Mepion oo
t0 reoskKoONoOrumMyeckKkoro puceka TEeXHOT e€HHbIX M a
H
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oOro BO3paelicTBUS OTXOAOB TMNPOMbBIWAEHHOCTHN Ha
MpylWero WX HaKOMNJ/ eHoBa e JObKHPOY, XX aHoaLe &iC TCapkeLfeeii
BeHWss B 6unmocchepy BpPpeAHbLX BewecTB NOjJg BANUWSAHI
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KaueBbie cj1oBa: T O pIH@O MblW/T€ HHbIE OTXOAbLHEMPUPBHGASN BT P
3axopoHeHMUeE OTX0p[0B, CYKN/VIa0AT MHPEOHBAEH N ® T XO0OTAX00B4, 0 B 0 C €
NMOBEPXHOCTHBIX WU NOA3EMHbLX BOJ, TEXHOTEeHHble U Npwu

GEOECOLOGICAL PROBLEMS OF STORAGE AND DISPOSAL OF MINING AND
INDUSTRIAL WASTE OF THE CHORINSKY ORE FIELD

Wastes from mining and consumption are a source of anthropogenic pollution of the natural
environment on a global scale. The nature of such an impact is determined, on the one hand, by the storage
technology and, on the other hand, by the peculiarities of the climatic, geological, engineering-geological,
hydro-geological and geo-ecological conditions of the waste disposal areas. Despite the fact that both wastes
differ greatly in their composition, source of origin and other characteristics, the harm that they can cause to
human health and the problems that arise when handling them are similar. Measures to reduce the
geoecological risk of technogenic massifs undoubtedly reduce the level of negative impact of industrial
waste on the natural environment, but do not solve the problem of their progressive accumulation in the
environment and, consequently, the growing danger of harmful substances penetrating into the biosphere
under the influence of technogenic and natural processes.

Keywords: mining and industrial waste, natural environment, negative impacts, waste disposal, waste
storage, waste compaction, sedimentation, pollution of surface and ground waters, technogenic and natural
processes.
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TEXHHUKA
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3ABUCUMOCTDH MUHUMAJIbHOM I'TYBUHBI 3AJIOKEHUS HAITIOPHBIX
HEOBJINIIOBAHHBIX TOHHEJIEN

Xacanoe M.H., Cauooe M.X.
NHcTUTYT BOAHBIX TPOOJIeM, ruapodHepreruku u 3xkojgoruu HAH Tagxukucrana

Beenenme. BB coBpeMeHHOI npakTWKe wnUccnepgoBaHUNK U

anopHblX BOLOBOLOB as CeAaBBABX POOPOJHOTBOAUTCA
BOMCTBOM nNnopoag, XapakTepu3sywownm nNONHYW ynpyr
eicTBMEM pfaBAeHWUsSs BOAbL B BOJOBOAE. OQTUNU CBOWC
e anbHblX yCnoBMUAX 3aneradmuasa, @FYylMo i@ lougupxe g g e
pewnmHoBaToOCTMWN, pa3HOpPOAHOCT N, AHTNW3OTpPONHOC
acnpepgpeneHnMsas ecTeCcTBEHHbBIX BHYTPEHHWUX HanpsXeH
Marepuajbl W MeToAbl HcciaenoBaHus. [ e popmMaT MBHDLBE cCBOWCTBA r
npepgenawTca Mogy/neMmTaedopmalBlames apgm, MCNONb:
oayna ynpyroctwun E, oedopmMayumeimw MacCCUBHDBIX 04t
HayeHMUe AedopMaTunBHBbLIX cCBOWCTB nosBonAer 4ocC
aKTMnyeckoro pacnpepgenedHuns Y & 1N NBAOAL bIO TME K |3y T poebHa
anopHOT O BogoBOAaA n OKpyXatuei nopopgoin, a
KOHOMMWYHDBIE pewWeHWMWA KOHCTPYKUMWUW HaAMNOPHLX BOMJO.
NMOCOOGBHOCTbL CKanbhl.

PacueT o06penox FrMOopoTexHNWYeCKImX JqracHHHe /beli Yeal
KanbHbBX 060Nn04YekKk) Ha nwbble covYyeTaHMWda Har pys3oK

Mpu 3anNoXeHMUUW HaANOPHOTNIO TOHHeNsda Ha T NybO6uUuHe I

enmMynmMHa oTnopa nopoAab Aonxibla 6bITb cneymanbHO
Mpu paccHPEET/TBOK HAaAMNMOPHBIX TOHHeEeNeMW Ha BHYTPEHHE
T6opa nopoagbl Heob6XxXoagunmwmo, Y4TO0OO6B NpPpUHUMaeMmMas [
opoAy He npesBblwana Beca TONWWHBL Nopopjg Hapjg TOH
Heob6bxoagumMocTb YyuyeTa oTb6O0pa nNnYOEBINAN,PpUNa HRZ N
acnonNoXeHMWMW HaAaNOPHOrNo TOHHenNna BONM3IKUW CKNOHa,
Pe3yabTarsl  uccienoBaHuss U obOcyxaeHus. [1p u onpegeneHNNn MU H W
eobxoagummMo W CK@MWIH blX nopoapj Hapg Heob6NMLUOBAHHLBM
HYTPEHHWUM /O4aaBC/TEOH MNEPMI H U M A IO T :

g =H2R % @2R Q)
06-06beMHbI BetR-praamy,c B/Hp-abohhuynen Tt 3anaca.
OrTcopa npepgenbHO fOoNycTuUMOe JaBleHNMe
r:%E"D H, @)

nél=B m~-B Thmg =257 Pmk =5, r:% BunH=2P

Ha ocHOBaHWWUW ONbLITOB, MNPpPOBE/AEH Hbex eHpan [OKT, p COULITNIEDS

OKas3aHO, UTO BEe€Cb CKa/ilbHbIA MaccusB MOXeT ObITt
K a/nblBaHoAUBE®A X e H n e npeBblwaerT npeaemmHOD e T HeK €T 0.
oOBCeMeCTHO. OnbITbl Takxe nokasanwu, 4yTo ynpy.
peB30WAEHHbBMNW U MelKMWe TpPpewmHb B CcKale Hauwu
apyweHnuna3lmaccusa [

Cxumawowne HanpaxeHus B mMacHurg)@a@pwcyHok 1) H
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Pucynok 1. Onpenesienne MUHMMAJIbHON [JIyOMHBI 32J105KeHUSI HEOOJIUIIOBAHHOTO TOHHEJISI
Figure 1. Determination of the minimum depth of an unlined tunnel
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Ta6auua 1. {ns pasanuabix coornomennii H / R umeem
Table 1. For various ratios we have

H/R /
5 3.2
10 13
20 52
B TpewnHoBAaATOM ckane c pagnanbHbMM TpeLwmn

()

nponopunMoHanbHOX NepBOMN cTeneHn
B atTomM cnyudyae aHanor n4YyHoO MO XHO NONYy4YmnmrT®b:

riel v ol S ®)
R " ROn
Onpependaem, Ha KakKohn T nyouHy, Ha K O3reoNn/OMWM N p
Ha HAaAMNOPHLNA TOHHENDb, McNnbTbIBalWNI BHYTpPEHHEE
rnyoumHb, BbpaboTKy MOXHEHO cumtaTtb 3arnybneHHoO#m

B 3arny6bneHHon BbpaboTke TaHreHuUManNnbHbEe Hanm
cornacHo dqopmMyne.

San= Bho Cdoy 2og9) COSQ § 9)
COCTa squﬂ'%.T

B Hes3arnyb6bneHHonmw BbpaboTKe MaKcumManbHOEe TaH
ceyeHUAa onpepensdetrcsa no dopmMyne.

s = - Bt (10)
T " H-1
3agagmnmca gonycTtTuMoOW nor pewHoR TeTwrBgaonpepgene
D 24" 5 (11)
s

q
12
MoagctaBuWB B 39TY clooﬁql\n:y-pgwsmszmg%%ﬁmomylmmm
72
o H+1

H2-1
OTtcwpa H=[|— (12)

Mpun ponycTwumo D F08r f.EwHIOHTAE M

H= /2_01 2.4
0.1

T. €. npwu 1 10y6wunHE >4.4uw ocone HWOSK €TTO HpHaec/icAM a T p M B a T b C A
TakXe MOXHO onpepgenuUTb pacTalrVBAPOXUH@C TH/A NHEA K € H a

TOHHeneM npu r nyHEA4R. 3MonmpoxreaHBnmsH>4.4 6 a u epropery ny
gsymaxgl__f'%ol, nonydyaem

4

S, =—— G 022, (14)
ma =g 2 & °
Onpepensiewm BNUSAHUE 3eEMRANID PHILOIB E TOHMBE T W@
nepeMeWwWeHN’H KOHTYypa CeyeHUA TOHHenNnsaA, Korpga wu T

3arnyo6neHHSbLM.

Mpumewm AONYCTUMYIO norpewHocTb [k dIDE e Db Hy b
3arnyo6neHHbLR TOHHENb H eo3Ta/T WI4yabenTeCHsSH O T 00 Hanumumume
cocTaBnsdwwunux nepemvMeweHunmn, ofMdlpepgensembx @GopmMyno
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1-u

rﬂ@xzwq——v
H - cosg
Ha ocHOBaHWMW MU3INOXEHHOINIoO MWMeeM crnefjgytwuwee yci
Uxmax/U0: [ (15)
MoagcTaBnAasda Bblp&)l(QﬂOl{lEﬂbIlg}ﬁlﬁ%:e[M4] npwu
OTKypaa H:ZLTU (16)

NMpd 0.1, u=04n0nyuh=dd) TH=1%,.

BoiBoasl: Ta Kk MOMOpas3 oM, no KpUTeputiw nNnepemMeLlweHUr
NOBEPXHOCTN HaxoAUTCHA 3HauyuTenbHO T NyobXe, 4ye

OTcwpa MOXHO cpaenaTb BbBOSA, YyTO nNpwu pacch

HanpsXeHWWW B cKane cnepyeT BME@CBBO/ABMHYYT PR/
nepepaBaemMoe 061MULOBKOW Ha ckKkany.
MockKonNbKYy /BeAnemieaoBaTeNbHO, MW MUHWUMANbHA

60NbWON CcTeneHW 3aBUCAT OT [ 0N ¥CBK aCEKMAO/T bOH OHVR MNP

Heob6XxoaMmmMa KOHCcCcONIMpgauyuwmsa cKanbl NyTemM €eeé LeMeH
FNny6bunuHa 3anoxXeHWs HanopHBbIX Heob6NnNuMUuoOBAHHBbI
6eTOHHOM HeapMUWpPOBAHHDOI o6bpenkom B Macc
BOAOHENPOHULREMbIXIOCE@AA® [ O01XHa 6bITb He Me H
BHYTPEHHEr o Hanopa BOAb B MeTpax.
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BOBACTAI'MM YYKYPUU BYHEIN KAMTAPUHU HAKBEXOM BE KABATU PYHITYII

Hap makoma mabiaymorxou Jlap acocu taypubaxou XaHTOMHU COXTMOHHU capOanmn Ont-Heii-
Jlepuk McOOT Kapma IIyA, KM TaMOMH MHHTAKaxXOM KyXid TaHXO Jap XojaTu 3uén OymaHu
IUUTATHOKUXOW IIMKACTalllaBaH/Ia HAa TaHXO Jap AroH HyKTa, Oallku Jap TaMOMH MaB3eh Py
Meauxaa. Uykypuu Ty3opuinu HakOxou ¢Quimopunm Oe kabatu pyiimym 0o kabartdyam apmartypa
HaJIOIITA 1ap Kab0aTXon YUHCXOM MycTaxkaM Ha 0osi1 a3 Huchu Oy3yprum guiopu goxuiant ob KaMm
masana. Jlap MaKona MablIyMOTXOW MYIIOXUIABMA XaHTOMH COXTMOHM capbanmau Ont-Heit-Jlepumk
oBapja IIyJaaHI.

KammaBoxkaxo: YMHCXOM KyX# caxpa, HaKO, pummopu 00, KOpKapaxou Kyx#, MUAIatT, capoaum,
MaB3€b.
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3ABUCUMOCTb MUHUMAJIBHOM I''TYBUHBI 3AJIOKEHUS HAITOPHBIX
HEOBJIMIIOBAHHBIX TOHHEJIEA
Ha ocCwmi®oB ®H bIT 0B, NMpoBegeHHblX npu-Heeopwmagx,nb © bIBO
LOKa3aHO, 4TO Be€Cb CKa/lbHbLN MaccuB MOXeT O6bTb npwun
HanpsaXeHWsa nNpeBbWaKWT nNpeagen6aeblgaOoOHREe, TOABKO® BIORARME
3aAR®HNSA HaNoOpPHBLX HeOoObO6NMULOBAHHBX TOHHenen ¢ 6GETOHHO
NMPOYHBIX MNoOoOpogax [JOJIXHA ObTb He MeHee MNONOBWUHL BeI

npuBoOoAasSTCA pfaHHbLEe Hab6nwaeHwWwii, npuedEpdiewpsma Nnpu CcTPpPoO.
KaroueBble cioBa: CK a/lb Hble NOPOAbI, TOHHE b, Hanop BOAHb®I,
NMAOTWUHBL, HaANPSAXEeHUSA, Maccus.

DEPENDENCE OF THE MINIMUM DEPTH OF UNLINED PRESSURE TUNNELS

On the basis of experiments carried out during the construction of the Ault-Neu Leridge dam it was
proved that the entire rock mass can be raised only if the shear stresses exceed the limits not only in any
point, but everywhere. Depth of unlined pressure tunnels with concrete unreinforced lining in massive solid
rocks should be not less than half the value of internal water head. In the article the data of observations
given during construction of Ault-Neu Leridge dam are given.

Keywords: rock, tunnel, water head, pressures, excavations, dams, stresses, massive.

Mawsbaymot nap 6opau myasmmpon: Xacanose Myxpuooun Hypanueeuu - ucTuTyTH Machagaxou o0,
runposHeprerrka Ba odkonorusi AM UWT, yuBony y Cypora: 734042, Yymxypum ToOYMKUCTOH,
. ymanOe, kyuau Aiinm, 14A

Cauoose Mancyp Xampoxynoeuu - IHCTUTYTU MachajaXou 00, THAPOIHEPreTHKa Ba skonorus AM UT,
HOM3a/JM WIMXOU TeXHUKH, norceHT. Cypora: 734042, Yymxypuu Touumkucron, ur.Jlymanbe, kyuau
Aitnu, 14A. T e n e @1®-03:26-29. E-mail: mansur_saidov@mail.ru

Ceenennst 00 aBrtopax: Xacamoe Myxpuooun Hypanueeuu - VHCTUNTYT B OJAHBbIX np
I MAapo3 HEep raekKTowKour u HAH TAapeek W340M2Z, TPaecan y 6 N n K a TapgXunkwu
r. AywaHnb6e, ynuua AWHWUN, 14A

Cauooe Mancyp Xampoxyroeuw - NHC TNTYT B OJAHBbIX npob6bnewm, rmoposHep
TagXmKkumcrtaHa, KaHagupagart TAped N Y BRTAMAK2 ,HaRag nyOauaaHRT . T
r. AywaHnb6e, ynunuya AlHA-08426-29. E-rhall:.manfue_saeap@mail.ru

Information about the authors: Khasanov Mukhriddin Nuralievich - Institute of Water Problems,
Hydropower and Ecology of the National Academy of Sciences of Tajikistan. Address: 734042, Republic of
Tajikistan, Dushanbe, st. Aini, 14A.

Saidov Mansur Kamroulovich Institute of Water Problems, Hydropower and Ecology of the National
Academy of Sciences of Tajikistan, Candidate of Technical Sciences, Associate Professor. Address: 734042,
Republic of Tajikistan, Dushanbe, st. Aini, 14A. Phone: 919-03-26-29. E-mail: mansur_saidov@mail.ru

32



YK 687.01
BJIUAHUE KOMITIBIOTEPHBIX TEXHOJIOT U HA UHIY CTPHUIO MO/bI

Cauooesa IlI.A., Mupmyxameooea I11.P.
MMommTexunyecknii HHCTUTYT TaKUKCKOr0 TeXHUYeCKOro ynusepcurera uMm.M.Ocumu B
ropojae Xyaxanae

MHTepHeT MU KOMNbTEpPHbeE CUCTEeMb MOJENUPOB:
oTpyagAHMYecCcTBa AM3alNlHepoB, npowussBoaguTenemn wu

pa3BMUBaAWUXCA cTpaHax. 3T 0 cnocob6bcTBOBaAY/
POMbBIWWIEHHOCTMW MOXHO pPewWwuMTb C NOMOLWbKW KOMINELb
POEKTUHNECADHINT ApPpYyroro porpamMMHOr o obecneuye

B MHTepHeTe MOXHO HaAWTW OrFrpoMHOEe Konuyec
6nacrTtwm aBToOoMaTmMm3laymnm NpoeKTUpPOBAaAHMNS. Mp o
NOCTOAHHO coob6wWwatwT KNIM@KKaMX 00 @GMYERESH oMo n
npoagyelros |

B paHHOW pab6boTe B 06 LWM XN pyoer ppTaavixM bio MMOCT ayHTO , M PKU
MOgenNnupoBaHMWA oOfeXAbl M NOCTPOEHUS BbLKpPpOEK.
MOAenupoBaHMMSH M cucTemM ynpaBeHMUA npounsBoOag
Cc n ¢ TGRAFIS software ( ' e p m aviisualsRetailing ( Hn g e p n@QHQ@QIBID , ( Gddiht) |
BullmerLtd( BenmnkobpuTtaHuma) .

CANMP GrfgHuWEganbHLBN MHCTPYMEHT AnA KOHCTDpPY

jum R I v s B ]

n
7

(@)

obyBwn, NO3BONAKIWNIN NOBLICUTbL MNPOMU3IBOLUTEKSHOC
HOBbLIX MOAenemhw WU YCKOPUTbL MnNpouypecc oTpaboOTKM

nocapgkm n3penuni B O BCeX pa3Mepax,; pacuwnpunr
YBENUWYUNUTH KONnypecTr s Bas3ma@EqQoimn Mogenwu; CH
«yenosepacrKopa>».

Cnctema Grafis npepHasHauyeHa pAnsa nNnocTpoeH
rpajgaumum WM coO3[aHUMA pacKnapku nekan. Beina B
Mmcnonb3yeTcsa B NpoMbWAeHHOCTMU. Paccuwunt,aHBhM,Ha
atTenbe,-cToympraiii.H B 6GuMb6NMOTeEeKe 6 a3 0B blX KOHCTDP
KonumyecTBO BapumaHTOB OCHOB: O K 1, 6 pK N,
TPUKOT aAXHEble OCHOB BbI, LeTCKMNeE OCHOB BbI, 6enbes
cneuopgeoknmB mblg 8ly 6 0p bl |

Ha npoTAaXeHWM BCEero npouecca nNpoekTuposal
3anunce war oB nNoCTpPOEHUNSA. OdTa 3anuce MOXeT
co3fgaHuA ApYyTr unx pas3MepoB, Takumum ob6Gpasowm, F
oTnapgaerT.

Takxe Grafis 3anmcbBaeT npouyecc co3pgaHNM4F

Q

MOOLENbHONW KOHCTPYKUUMN. Nexana mMoOryTt ObTb pa
CANP wnwuw no npupaweHumam (pumc. 1).

N3 mMmeHeHNSH, BHECEeHHbBbe B NWOOIHW MVMEMTATK A BT BM
petanam. KOHCTpPYKTMUBHEBIE napameTQpbl MOT YT o
KOHCTPYKUMUKN N nexan. QT 0 penaeT BO3MOXHOCTGHDb
M3MEeHeHNda B MOpLeNb, B/J.TOM 4YyuMmcne 3aKOHYEHHYI
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Pucynok 1. CHumok sxpana. Uurepdeiic Grafis
Figure 1. Screenshot. Grafis interface
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\lera= 034 Koxerxa |_m80 © 000 "Komnarma KAZPYC", 2018 (443990)

Bonbuwon nonynapHocTbl celyac NONb3ywWTCSA np
«KNNOCKUX» J/feKkan CTPOUTb TpexMepHbe MoOAenun oOfex
aBaTa@BUMpPUyB®NbHBN MaHekeH (pwuc. 2) . Mpnm 3aTOoOM 4
«CcwmBarwTcCcsa» KOMMNb T EPHBbBMMU cpepgcTtBamMu. Kpowme
BCTPOEHHONW Tabnumue XxXapakKTepUCTUKN TKEAHWU MU oL EeH

Pucynok 2. CHuMOK 3kpaHa. BbIKpOHKY MOATOTOBJIEHBI K «CIINBAHHUIO»
Figure 2. Screenshot. Patterns are prepared for “stitching”

A

B Buae umdbpoBOro MaHekKkeHa, «oAeToOro» B MNpeo
yXe MoOXeT O6GbTb OTNpaBneH nNoTeHUMWaANnbHamy3Dnokyn
M3obpaxXeHMNW BMNONHE MOXHO OLEeHUWTb nNocapgky no dd
6yaneT BbIrNsSAeTb B pPas3HbLX pas3mepasx.

Bce Heo6GXoAgMuMble M3MEHEHWS BHOCSATCS B nNporpanw
B o06nacTum KOMNbHOTEPHON T patBEKYaliadBoa T p p 8l /1 MBCLIT WIS
ABUXEHMWS TOUYHO BOCNpPpOM3IBOAST NnacTuky Tena vyen
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CLO3D unwnm CLO MiKrotmnalH g s iktcinemmnanun-gup piowa s
pa3paboTymnmkKk nporpammb A8 BUPTHPanbHOINIO KOHCT

Mporpamma Mo 3 Br/1A e D6 pcacb3agabBeaa T b n KacToMl
MOEHTUWUYHBbIE KONUW peanbHO CcylWwWecTBYWOWNX TKaHelw
M co3JalwT MakKkeTb nNpeagMeTOoOB B HaTypanabHYl Be
(BOMNOTb [JO 3aMeHb UX EGPIFXKTHYWPBPOBAQEIAMPH MaAM
Ha noTpeburtenax. C p e-a Adidas,/Hage Bassp Mike, Mosehimaa Hniden
Ar mour, Hel mut Lang, Macy’'s, Louis Vuitton wnu

Pucynok 3. IIpororun kyprku AMBUSH Nike B nporpamme CLO 3D
Figure 3. AMBUSH Nike jacket prototype in CLO 3D program

oaisnf "1100 1S

Pas3pab6oTaHHbe CLO3D MHCTPYMEHTHL NO0O3BONSAWT

TKaHW (BKJ/AYas-HKQMeY )b, BUPTY@mMe& HY 10 O/ e Dyl eHwad
yenoBEeKa.

JaHHaAsa nN@oOIE3BOMMET CO3KOHOMWUTbL BpemMsas Ha WU3T
nepepaenbsiBaHue o6pasuya: BCe M3MEHEHMUS MO X H
CNPOEKTUpPOBAHHY OoAgexXAay cpa3y n0npwuuMe.peT bl HSAB /B
BO3MOXHOCTb TMNPOMBAT MMTHEOT D HAMT T@ M HLIX MaKeTOB U
3HAaYNTEenNbHO COKpauwaeTtT BpeMsa.

Pucynok 4. CHumok 3xkpana. MoaeaupoBanue 106k B nporpamme CLO3D [7]
Figure 4. Screenshot. Modeling a skirt in the CLO3D program

HecoMHeHHO, QAaHHas TexHoNorums TpebByeT pop
MOXHO MNONYYUTb JOCTOBEPHbLN BHEWHWNH BUA U3 e
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BOnNmnAoweHSH, BMAoEeTbL nponopuwnu, KOH@Urypauunio nuni
YT O [JHOOK @p3aaboTamMu MIEHrumx yuyeHbX |
Boicokune TemMnb T nob6banusauunmm BbI3IBANUWM 3HaAaUYNUTer”n

cocTaBa HaceneHwusa. 210, ecTecTBEHHO, oTpaswnno
durypo. CooTBeTCTBYWOWME U3 MEHETHMA B OMbpHOHLUpE GOCOEC TME
obMepoB HaceneHwus. Bo BpemMda BCcex aHTpononorwuye
EBpone n CWA 3a nocnepgHuwe T 0A4bl, mcnonb3oBanachb

Pucynok 5. 3D-ckanupoBanus u 3D-monens [9]
Figure 5. 3D scans and 3D model

Pe3ynbTaTb O0O6MepoB nNpuUMMeHSKWTCS He TONbKO B
TakXe aHanuM3InWpymlwT cneumanucTtTb OpraHoB 34paBooX

cnepyert OTMEeTUT b, 4yTo B O Bpewms CKaHWhwnpreslaH niA
PnKkcumpyrwTca OCOOBEHHOCTMW OCaHKMU.

MuHdpopmauyuwusa, NoONyyeHHasda nNpun nNpoBefeHWNUW Macco
NoCTpPOEeHMA CcTaHJapPTHBLX pa3MepHbLX CeTOoK, MO KOT
MaccoBOro npous3BoOoOACTBaA. C yeznmwereperT oODpOMaB
cTano o4YeBUHO, 4yToO HeobxopummMo pas3paboTaTtTb ef
OpHa n3 KoMnaHW®WM, cneuvanunsuvpytrwmxcasa H a 3D

npomsBoaAMTEeNnsaM WU nNpopgaBuamM ofexXAbl [AOCOHPW K ME
BXOAAT mM3MepeHwnda 18lo 140 napameTpam |

MHTepecHO un To, YTO Ha OCHOBEe MepoK, CHSATBbIX
co3pgaBaTb aBarTapbl, MANW BUPTYyaNnbHbBE MaHEeEKEHbl,
BblKpOUWKN 1 3cnsbl mogenenn |

Takum obpagagppka mMmHagycTpumum wMoabl TpebyeT OT
OTKNMKaAa Ha 3anpoc PpblHKa. OAHMM N3 NepcneKTUBHI
BpeMsa ©W wMaTepuans npum pa3paboTkKe U NPOM3IBOLCT
TEXHONOTIUN TPaEVMNPOBHRMHMEA [0EEeEKK bl .

C nNnoMOWbI KOMNbITEPHBX TEXHONOIWUA NPOEKTUPO
nNpoeKkTUPOBAaHNUA U KOHMPEKUMWOHMPOBAHMUS MaTepunmanos
KOMMNbITEPHBLIX UFIp U Aedune.

MoTomy MO XHO capenartThb BblBOMg, UTDEe AOOCVMABIHA @]
LOCTAaTOYHO MOWHbBIW WMHCTPYMEHT ANS p[puUu3aMHa, npoe
pa3paboToK.
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Mcnonb3oBaHMUE O aHHbIX npor pavmw H € 3 aMeHHs

npepocTtaBnaer MM COBpPEeEMEeHHEBbIN n yLOOHBK®ETYMU(

cCywecTBEHHO NOBbLCWTbL KynbTypy TpyAaa, YyCKOpPpWU"’

npopaboTKy An3ankhHepCcKOTOo peweHNS m3apgenwus 7

npoekTNMWpoBaHUA.
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TABCUPU TEXHOJOTI'UIXOU KOMITIOTEPHU BA UHAYCTPUSIUA MY ]

Bazugan acocun caHoaT Ay3aHaaril MH ry3apuil 60a MOAEIN MHHOBATCUOHUU PYILILA MeOOIIa,
ku Oa OamaHj OapmoliTaHW paKoOaTH OH Ba 3WEI IIYJAHU HCTEXCOJIU MAaXCyJOTH HACIH HaBU
6ananacudar Huraponuja myngaact. CaHoaTH TEXHOJIOTHSU pakaMi 00 cypbaTu OajlaH[ MHKHUIIO®)
€dra ucromaacr. ba ByYys oMagaHu MaTObXOM HaB Ba MHKUIIO(DU TEXHUKA BA TEXHOJIOTUS UMKOHUST
JI0Jl, KM paBaH/IM aMCHJIAcO3/ Ba JIOMXAKAIIMU JIMOOC TaKMUJI Jona IaBai. Jlap aifHu 3aMoH, KapuO
Jap XaMa UCTEeXCOJIOTH JuOoc a3 GapHoMaxou Myocup Oapou mboc, Gapou Oanmanm OapaolITaHu
caMapaHoKuu Kop ucrtudoma medapana, 6a monanmu Grafis (Onmmon), Lectra (Paponca), Gerber
(MMA), CLO3D (MMA), Adobe Illustrator Ba faiipa. Jlap uH MaKoja mapXu TEXHOJOTHSIXOU
MYOCHpHU KOMITIOTEpV Ba TabCUPH OH 0a paBaHAM JIOMXAKAIIN Ba MCTEXCOJIM JTUOOC Jap CaHOATH
AOy3aHgari Ba My oBapja IIy1aact.

KammaBoxkaxo: pakaMUKyHOHHW, JIOMXAKAIIUA KOMITIOTEpW, CKaHEpKYHHUH CEaHI03aBMN,
0abapKyHUM BUPTYaJl, MAHEKEHU BUPTYaJIV, TAFHUPOTBOPHUIKYH (KACTOMU3ATCHUS).

BJIMSTHUE KOMITBIOTEPHBIX TEXHOJIOT U HA UHY CTPUIO MO/IbI

OcHOBHaAas=+ 3afjada WBEeMNHMITONPE@WELKOEH HDECTTKIO I npo

MHHOBALWMWOHHY MOOgEe/lb pa3BUTMUA, OpMEeHTUPOBAHHY I |
yBenmuyeHune BbiNyCcKa KauyecTBeHHWHA yncpropamysk L mw ¢ pPHOOBBLDXT
pa3BMBaeTcsds C HeBepoOATHOW cKopocTbtl. TNoaBneHune H
NMO3BONMWNO COBeplwWeHCTBOBAaAaTb MNpoyeccsb M®GL eHnaicpTooBsaLke
Bpewms npakTmnmyeckmn niwbroseo uwBCET/OHILES Y B P Oo-nGIAHSORaftwvarg, e X A |
(FTepwmdectmag Yop a H GanberY CLWA) , CLO3AMoICIIAS Lt rator unu Aap. ,
nokaszaTtTenunm 3@dpekTUBHOCTN pPabdoOTbLI. B paHHOW pab6orT
TEXHONOIMAN MAaVUMHBYICHBPMU® MO/JbI.

KioueBbie ciioBa: LMW PP OB U3 alBMMsOMaTuM3IMpoBaHHOe npoe3dTwupo
CKaHMWpOBaHWE, B W pPBTAYypaT/lybaHIabsH bR ONVBEDIKERE, H |,
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THE IMPACT OF COMPUTER TECHNOLOGIES ON THE FASHION INDUSTRY

The main task of the clothing industry is the transition of the light industry to an innovative
development model focused on increasing its competitive advantages and increasing the output of new
generation high-quality products. The digital technology industry is evolving at an incredible pace. The
emergence of new materials and the development of technology has made it possible to improve the
processes of modeling and designing clothing.At present, almost any clothing production uses CAD for
clothing - Grafis software (Germany), Lectra (France), Gerber (USA), CLO3D (USA), Adobe Illustrator, etc.
to improve work efficiency. This article provides an overview of modern computer technologies and their
impact on the fashion industry.

Keywords: digitalization, CAD systems, computer-aided design, clothing CAD, 3D scanning, virtual
fitting, virtual mannequin.
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VIIK: 625.71
UCCJIEJOBAHME HAMPSKEHHO-IE®OPMUPOBAHHOIO COCTOSTHUASA
COCTABHBIX TPYHTOBBIX OCHOBAHUIA

Myxameoos Y.C.
HonurexHuyecknii HHCTUTYT TaTKMKCKOI0 TEXHHYECKOT0 YHUBEPCUTETA HMEHHU aKAleMHKA
M.C.Ocumu B ropoae Xy/a:Kanae

CXeMa@aHCONWUAWPERHMHPHOB aAaHHOTI 0O WUCHbLITAaHWUS NpPUM
NMPOYHOCTHBLIX XapaKTepucTUK TpyHTa npu ero 10
HOPMa/lAbHOT O HaNpsXeHNS..

Har pyxXxeHwne ob6bpa3suya npoBOAAT nnasBHO 6es
CTt aHTgHabpe T upwn wuwumewt Bec O0, 1; 0o, 2,; 0,5 «kr. P a
npouM3BOAAT W3 cCchAnegywWwmx coobpaxeHWUIN. PblyaXH©b
Harpysokk matoFo@5yBennuenHne Beca [ pwna. 2'Fabaya

HopmaMbmH acqgaBur atowana T Cuniabl, pencrTBylWwWNne Ha

0 ¢ OMWh (@D

o T ¢ Q0 O0Hh (2)
ragvl Mo -macchb FTpPYy30B Ha pblYarax, co3pgakwWwWnUx Bep-
HopManbHbBIEe ¥ K ac aTBe/HBMHCKIE IHTaCTAP S0e Hosp My 1 a M :

0 ¢ 0Q, . .
P+ ?hCTM 0 OQp 1 WMlila ©
(0] C L\,'D n
P To¢ o 0Q, . .
T 6 ThCTM 0 OQCp 1 WMIla T
Pbluar ropusoHTanbHON Harpyskwu HeypaBHOBE

LONONHUTEeNbHOEe CABUT awUwee HanpaxeHwMe, paBHO
KacaTenbHOINo HanpaXeHWAa paBHa:
T " ni p TMPIah(3.7)

npm pacuvyeTax pgonyHkaiemause pa K Py=r e HMWeB 1 MMa= 0,

B nocneppytuwmx onnmcaHmax byapewm OKPYrnaThb
conpoTmnuBIeHUSd cpesy MPowV3BOeX4WNPAZ T UHIEH bl X1 € H3eHea
PekxkomMeHayeTcCcd BbLNOOMHUTbL Tpu onblTa : &0 ,cdpl;3P np
P.=0, 3 Mla.

Puc.1 3aBucumocthb COIMMPOTHUBJICHUSA CpPE3y I'PYHTA Wot HOPMAJIBHOI'O HANIPSAZKCHU S a
Fig.1 Dependence of soil shear resistance T on normal stress ¢
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nZr, P, =Er 2P
nZ(P)* - (SP)*’
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" 2z X(PY ~ZPiz P
nX(P)’ - (ZP)’
mctot,i HMMBITHbIE 3 HAa4YeHNs:

rare—4mcno

conpoTwu

npunm pas3NUYHIPY 3 HauyYeHNHax

Mo pesynbTata Cmnbioakmkaipaa K TEepUCT KU
rpyHG¥mMmmMaemMOoOCTbIO T PYHTa Ha3bBaeTcCHd ero
penvcTtBuem BHeWHEKMNMA@MPYEIKN. 3aBUCUT 0T
rpaHynomMmeTpuyeckKkoro n MUWHepanor nyeckor o
cBA3ell n XapakTepamoHcarTrTbpy 8 PM HT 0BKU M p U nc

MeTOo4OoM XapakTtepunsyertcasa
nopmcrTocTun OT

XapakKTepucrTukm
pe3y nbTarT bl

KpuBoOW,

CXnMNmMaemMOCTMWU

npeactaBneHb B Ta6bnuue

Bblpaxatuwe i
pnaBneHunfl,83nepepaBaemMor o

H a

1.

BnNeHMWM4-d

HeapmMml

cnocob

nopw
cocTa

NMblTaHMU

3

rPYyHT

onpke@@E.nafiagy 4y ecOH I

Taoauna 1.
daBneHwu Mo K a3 aH
No Macca rfob6pasedy MHAMKAT| OTHOCMWUT €
LJaBneH K Ma ( MT M M nedgopma
neBsBl nNpaet -
1 0,5 6,5(0,0065) 0,02 0,03 0,001
2 3 56,4(0,0564) 0,29 0,43 0,0144
3 6 105,8(0,1058) 0,52 0,81 0,027
4 9 149,8(0,1498) 0,68 0,97 0,0332
5 12 205,5(0,2055) 0,73 1,06 0,036
Moagynbe pgedopmMauumm Haxogum no dGopmyne:
O ———f hedel p — Tix theoe’ THO
Haxogum Mopaynb pecdopmMauyuumm T pPpyHTa B Cchnepgytowm
0 chpMITlan O ofp MIlan O vy MITan O p &wMlla. Ha OCHOBE
Bblle ONMWUCaHHBbIX McmeXeaHmMH,eckpMe kK@ pakTepuUcT NKMN r
Tabnuye 2.
Taoauna 2.
HanmeHoBaHMWe noO6o3Ha| 3Havye| EagnHMULa u3
MNOTHOCT Wb ” 1.58 2Xem
MnoTHOCTbL 4YyacTwuuy I ” 2.65 oXem
MNOTHOCTbL CyYyXoro I ” 1.26 oXem
KoasdhdhpmuyumeHT nopwuc:i e 0.925 n.en.
BnaXHocCcThb W 3 %
Yron BHYTPEHHET O 1 . 27 rpaeg. ,
YhenbHOEe cuenmneHdue c 0 K @
Moaynb -ugve o p E 2.6 MIa
Mocne wmcnbiTaHMA O6bINIKM OTOOPAHB NPO6GBL T PYHTaAaA Kk
BHEe 3 0Hb HarpyxXeHUS4da. Mo 02 p 6 p &6BbHBLMM O NPPFEHIBea/MEEHCHD T
pgencrtTBunma wrtamna, a TakxXe BOKpPYTr Hero. Mcxops

MCNbITaHUSH
cnepgywwme

apMMUpPOBAHHOT O

B biB O A bl:
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fOcapgka wTtamMna npu paspywawwemvmO@@amwmeHnNaoE
10, 2 cwm;

fBoimop rpyHTa Ha NOBEepxXHOCTMWU OCHOBaHUAg He

ffTnHelMHaa 3aBUCUMUMOCTbL Ha rpadguke Habnwpgaer

Puc.2. I'padux 3aBMCUMOCTH 0CAJI0K OT HATPY3KH NMPHU MUKJINIECKOM HATPYKEHUU
Fig. 2 Graph of settlement versus load under cyclic loading
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N3meHeHue HanpsisKeHUH B TPYHTe Ha [IyOuHe
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0 A 123,26
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N3meHeHne HANIPSIZKEHWA B TPYHTE HA IIyOHHe
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B QOaHHOI cepuwmu McnNnbiTaHUI rPYHTOBbBIE AaTuunk
apMupytwem T PYHTOBBM MacCUMBOM Ha pas3AMYHOW T N

JAHHOTO 3KCcCNnepuMmMeHTaAa BUAHO, UYTO TPYHT nNopg apMwu

HUXHEeW YaB@AM MAOC MOXHO OG6GBSACHUTBL TemM, UYUTO B T

BOCNpPUHMUMAET apMupytlwme 371eMeHTbl, a B HUXHelW 4
JUTEPATYPA

1. MeToAab cTpoOMTEenbCcTBaA aAapMOT PYHTOBBbIX KOHCTPYKUMKRN /
KneBeko, K K B dleeRpemwbesxr i 18 p M. Froac, . Tedxb..c .y H

2 MUpOWHMWYEeHKO, P. B. MccnepoBaHMUe Hecyuwem cnoc
BblWUTaMNOBAHHBLMM MUKpoOocCcBasgamu /[ C. . Anekcees, P. B.
yHuUuBepcutetTa nTi®n : c dld ¢ BB, 2 .0A0(.911-A0)D.

TAO®TUIIN BA3BUATU HINJJJATHOK-IE®@OPMATCUOHUU ACOCXOU TAPKUBUUA
XOK

Jap MaKojia HATUYaXou TaAKUKOTU TaYprOaBUM MyCcTaXKaM HAMYyIaHU XOKH MOSIXOU IITAMIIXON
oxaHy 6eToHi oBapja mynaans. ['padukan Bodacraruu P-S 6apoun TakBUITH SKYOS Aap MapXUiiaxou
capOopkyH/ kapub xatTih wmemaBaa. bo épum Tavypubaxo KOHYHXOHM JeOpPMATCUSIM XOKXOH
MyCTaxKaMIly/1a, TaXxHIIaBUU (GUIIOPXO0, UHUYHUH, TAWTOUIINA KyBBAX0 JAap TYPXOHW TaKBUSAT MyalsiH
Kapaa mygaHna. TaBacCyTH O3MOMIIXOM JTAOOPATOPW XOCHSATXOHW (PU3UKUI0O MEXaHUKUU XOK MYausH
Kapja myaaH. XyCcycusiTXOM MyCTaXKaMHUH 3JIEMEHTX0W apMaTypa HI3 MyaiisiH Kap/aa MelllaBaH/I.
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KammaBoxkaxo: apMmaTypa, XOK, OOPKYHUU CTATHUKWA Ba JOaBpK, aedopmatcus, duirypmamniasi,
O3MOMIIL.

HNCCIEJOBAHUE HANIPAXKEHHO-AE®@OPMUPOBAHHOTI'O COCTOSIHUA COCTABHBIX
T'PYHTOBBIX OCHOBAHUI

B cT1atbe nNpNB/ETEaHTIbI PIKCNEepPUMEHT aANbHbIX mccneig
OCHOBAHMUN XeneszobeTOHHOT O uWSTAWIMAN ak. O M OPUAHGNUPKO B3A M EH IO T 1O
cTaHOBMUTCA npakTMyecKNW JNMUHEeWHbBM HaiblIDaNnasBxadpuarcahp
3aKOHOMEepPHOCTUN pedcdopMMpoBaHUA apMUPOBAHHBIX T pPYyH
BO3HMWKHOBEHME ycunnmuii B apMupywmx ceTKax. Mo c
onpepgeneHMeXxPUBMKOC KMNE CBONCTBA bl PIypHOTYOHBO.C TTHaKEX €X aoprE
apMupyrwnmx 3snNemMeHTOB.

KiioueBble cioBa: a p MU pPOBaHMeEe, TPYHTbL, cTaTuyieckune un v
CXMMaeMOCTb, WUCObTaHNSH.

INVESTIGATION OF THE STRESS-STRAIN STATE OF COMPOSITE SOIL BASES
The article presents the results of experimental studies of soil reinforcement of reinforced concrete
stamp bases. P-S dependency graph for combined reinforcement becomes almost linear at loading stages.
With the help of experiments, the patterns of deformation of reinforced soils, the propagation of stresses, as
well as the occurrence of forces in reinforcing meshes were fixed. Through laboratory tests, the physical and
mechanical properties of soils were determined. The strength characteristics of the reinforcing elements are
also determined.
Keywords: reinforcement, soils, static and cyclic loading, deformation, compressibility, testing.

Masaymor gap Oopan myamaud: Myxamedos Ykmam Cyamonoeuu - JIOHUIIKAZAW TTOJUTEXHUKUU
Honumroxu texHukun ToYyukucton 6a Homu akajgeMuk M.C. Ocumu nap maxpu Xy4YaHa, MyauIIMU
kajlonn kadenpau coxtMoH. Cypofa: 735700, Yymxypuu ToYukucroH, maxXpu XyYaHn, XHEOOHU
Ucmonmmm Comonn, 226
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npenopgaBaTenb K adeAnmas 735700,pRoemctneyndavnkpiad ¥ C 0 p E Y A XA H 4
npoc iewpdD Z a0 & Q206

Information about the author: Mukhamedov Uktam Sultanovich Polytechnic Institute of the Technical
University of Tajikistan named after Academician M. S. Osimi in the city of Khujand, Senior Lecturer of the
Department of Construction. Address: 735700, Republic of Tajikistan, Khujand city, 226 Ismaili Somoni
Ave

43



YIK: 666.941(575.3)
OLIEHKA XMMHYECKOI'O COCTABA CHEKHOI'O TIOKPOBA B 30HE BJIMSITHUS
LEMEHTHOTI'O 3ABOJIA (HA IIPUMEPE OAO «TAJUKUKIEMEHT> I. IYIIAHBE)

Kapumoe C.M., boooes X.b., I'vnaxmaooe X.I1I.
Tagxukcknil TexXHUYeCKU yHUBepcuTeT uMeHu akagemuka M.C. Ocumn

AKTyaqlbHOCTL. 3 AT PA3 HeEeHMUE aTmMocCcdepHOT O BO3gyXa B
TagpXnmkKnmcrtaHe, ABNAeTCHA BaXHOW WU aKkTyanbHOW np.
MHOT O CNneHHBble mccneposBaHM4 B obnacrTtwu npupo
Teppwu pui, Pa3sBUTUNE CRPOKLKIPOMTEED HEIR BAMEpPUarm
uemwmeH epaMmyeckKkoro U CUNUKATHOTNIO Kupnwuuya,
McTOu BbljeneHna TBepAabXx 4YacTwuy (nblab, 307
3arps«a € aTMOCHPEPHAHOCIBD3AYRAVNT OPOHMEN Ny we p
BO3 .4y

B wmMwu
6onee
Bewecrt
c pe Alsl].

B cocTaBe BbOPOCOB LEeMEHTHOrNo npounsBOACTBaA E
cepbl, yrnepoga, beH3(a)nunmpeHa n nblawun, a T ak
npegcTaBNAKT 3 HAaAUYUTETbHbHIN AP, U CpKa COT/MAT €310 CHPOd BOb AN Hia
[1; 9].

Ha uemeHTHOM nNpouM3IBOACTBE B OCHOBHOM TMNblfleBblE
B pe3ynbTaTtTe p[006bIYUM Chbipb A, TPAaHCNOPTUPOBKMU CblIp
obxXxumura KnNumHkKepa, nomMmonaaun Bpazwcm@@BT MPOOPBTKIVA H LY & e
Ca0O, SiO,, Al,O3 Fe)0O3, MgO, SO; NaO+K;O u gpyrwune KOMMNOHEHT bI.
akTyanbHOW npo6nemMoWn -5aBa/IPA0E3TOC/Kb HO WL ® H K3aa Tl DB & € H U 4
BO3AyXa B pailloHax pas3MeweHuMmsa npeagnpumaTunsa.
MOXHO oOTMEeT 7B, OWERHKMN 3arpsas3sHEHHOCTN KauyecT
MHMUR nepunmoag BpeMeHM Ha Teppurtopuwu Mp oMbl
KasaTtTenem faABnAdeTCHd cofAepXaHWe pas3snNUMUYHbBIX XUMMNU
MOW HabGnwpgpaeTcsd NOBLLUEBBEABRYKBEKLEMAMPAEGCKNX Be L
yAwawTcd MeTeoposior nyeckKkwue napameTpsb AnA p a
MOC (pepe n 3amMegngaeTcaXMmMmPpae cCkpop Manuprosy e che G B K O
MnepaType BO3gyXxa.
Xumumuecckmuni cocTaBa CHhexmMOpPpYETICHK pP®B pe3ynbTrTart

S W x SO D

K O
e H

X w T H4 4 <

TR < IsS®MOoSS

€ exXxeropHo ULeMeHTHOW nNpPOMbLWAEHHOCTb B
7 MNOH. TOHH nblaun. Ha wnx ponw npuxoagunrtec
M 44% 1 a3 006pas3HLIXB.Y elie MeaH TBHCaed KNObMINbO HBEOH3

- o< W3 w
® 4 X X0 =

ocapgkammu PpasnunuHbIX XMMMUYUYECKMX 3NeMeHTOB, nor
NMPOMCXOAUT XUMMUYecKas peakuums BogoOpacTBOPUMBIX
ocepgawwmx wn3 aTmoc denpbl, UTOHOGBPHM®BIIO I WMAC Kbl HXIK MM
91TeMEHTOB B CHEXHOM NOKpPOBE.

CH e XH bl MOKpPOB ABNAeTCA Yy 0LOOHGBIM MHAONWKATOoOPpPC
MKa/ilbHble BO3MOXHOCTWN anA 3(PPeKTMUBHOIO KOHTDP
TOMY 4yToO CHer hbakTunuyeckenT amlx K CMeYOJEM P B € ® K O MC
rpasHaOWn e aTmMoc depy (rasbsl, asaposonwu, TBEp/
pnopga BpPpeMeHMN. BaXxHO To0,-3up@as3a 6@GembHaKaanp:
MMNMOHEHTOB BO3gyXa. 910 NMO3BO/AEE&MHDL OHUNGT BO A)
MoCc depb npwu lWwWkcnepgoBaHum |
Heabo padoTnbl siBJsieTcss M PUMEHEHMNE TUTPUMETPUYECKMUNX MeT
Nor on cHem@nb30BaHUeEe «3IOnekKkTpSOAEAO IN»0 HP/TE NEKT B/
MOHOF BS®OAHBLIX pacTBOpax,;
-onpefgenexaenaogxemunyec K pX ,gememearAT @B1eKTponpo
o6wan xecTKCETMI  SBBO® npo6ax Tanoro cHera B 3WUI
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OTOOGpPpaHHBX Ha Teppurtopum uyuexosB U yyacTkoB O
3 OHBbl;

-AaTb OLEHKY YPOBHSA TEeXHOTIEHHON Harpys3kKHM
AywaHb6e, Ha npunexawytw Tepputoputw (XKXMNON 3O0H

Oo0bexThl HcciaenoBanuss. O6 be K TOM [N 4 mccnepoBaHnMa 9B
yyacTkoB OAO «TagXmkKkuemMeHT» U BOAM3IN XMNoOWK 3

OAO a«iT KM KL EeMeHTMMaH 8»@esmec M3 T . AywaH6e (0|
Bap3obckoro panoHa. TeXHONOBKHKA®ERRIE BpPpTIEOGC
neppag®nyyeHune KNwHaepa,a KTIUHXELPa [0 NOPOLWKO
fobGaBmewuneemMy rmnca U agpyrmx pob6asBoK.

B OCHOBHOM BbOPOC BpPpefgHbLX KOMNOHEHTOB O060p
Korga cbpbe (B BUAe wnama) noctTynaeT B O006XMu

cMecel 0T OCHOBHOT OO npoumsBoOAgCTEBaAaMO(lLlRe X B Me
ocywecTtTBnNAeTcda 4Yyepe3 OpraHM3IoOBaHHDLIE UCTOYHMUK
Ne2) BbICOTOW 60 WM. C pounamMmeTpoM ycTba 4.25 ™.

Metoapl oT6opa mpoébl u npodénoaroroBka. OT 6 0 p n noar orToBKkK a r
XnmMmmyeckKor o aHafII/I3<':BeITIp(DB,ZI/IICI/IC«bMeB'OﬂJ.G'ECKVIMVI
reoXMMMYecKON oOULEeHKe 3arpsasHeHua Teppiwbfomumnu

pekomMeHAgauyuwumn, Nnpuel) g vBebXO O pPa@BE@KaxHalontwgeHMus
MOHUTOPMUHT a (KOHTpPpOAbL KyXadTBmRPOBOMMNAIME P HHOA C
52.04.186-89 [7] PO 5212B4. B5MeTOoagMNMYeEeCKUX peKoMeHgaLUlV

nNo opraHuszauumm npomsBoacTBeBl.HOro aKoONOrumyecck

Or6op nNnpob6b <CcHera nposopguMnacsa B Ccepeanam s
CHerortTaaHwuA4 (21.01.2023r . no 25.01.2023r1 .)
nNPM3IEMHOrNro cfnosa aTMocdepb McNnoOoONb3O0OBaAuUCb CT
MecToOpacnonoxXxeHune Toyek oTb6bopa nNnpobB OoOTHOCMKUTE

Puc. 1. KapTa-cxeMa 0T60pa l'lpOﬁ B OKPECTHOCTH HEMECHTHOI'0 3aB01a
Rice. 1. Scheme map of sampling in the vicinity of the cement plant
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MapwpyTb oT60pa

CTOYH
TOYHMN

npoo6 pacnonaranunce n-o Tpel
oM (CBanawyiHomB e pld3) HaOopaReORH@ANb HBOE T Pai
KOB BbbGbpoca HeoOpraHumuyeckom nbvlnwu. Touykwn
B npoums3BoagcTBa A[AO rpaHuuybse C33 Haxoagunwnmc
Huubo C33) OT OCHOBHOT O WUTOT/O Y3HOMHKbA, BHbIBOXPOO/LS
OM paccTosAHMUM OT TpaHuUuyub C3Bo¢Cmoum@mMTD |
OHOM HanpaBneHNMN oT 150 ho 1000 M. ),
HOW ceTun ¢ warom 250 ™M (pmac6 1hno3 HBommwnl
M feTanbHbLWN aHanNnMi3 XWMMUYEeCKOrNo cocTaBa
NMblIN OT OCHOBHBLX WMWCTOYHMUKOB BbIGpPOCAa.
orTbupancs4 Ha OTKPbLTOMN pPOBHOI nnouwaaek
Hble €eMKOCTMW @aTH,0oNpaneeaeHepwrebnarncsa B Y
Mpo6bb CcHera Bbpe3anAuncb B BUALEe KepHOB
c(mH 6es 3axBarTa yacTunuy r'pPyHTa. LJocTal
MCb B CTEeKNSAHHbe BMRGcHVUNaOQpRETapmmms all o
onyuymBuwytwca BOAYy nNnoAaBepranm XMMUYECKOMY
BNA/TNUCHDH aBTOpOM COBMECTHDO c coTpyaqg

ATEeNbHOCTMN n I KONnNor mu TagXKMeBKORE agZgeMH.L

mmn

Martepuaibl H MeTOAbI HCCIEI0BAHHSI. Ana wvccnepoBaHWsa Tanown |

Tpume
eKTpo
cnepw

Tpuyeckunilo;3heT dBag NgHED/BUX3 ac H[e X Hp Xy ABRO1LbL H@ P e
nNnpoBOAHOCTMW, 0 G edd®, Mgt TS0H.c HBIn,eckx eHVCaO
MEeHTanbHOINIO WCCNepjgoOBaHWA nNnpepacTaBAeHa H

Puc. 2. Biaok-cxema IKCIMICPUMEHTAJTBHOI0 HCCJICA0BAHUA
Rice. 2. Flowchart of the experimental study

Baor -cxemMa OpoBedeHHA aHAJIH3A

IIpEroTOBJI€HAE PeAKTHBOE H OTo60p Dpod cHera U

THTPHMeTPHYIE¢CKOI0O MeTOIA qepes IIIH.‘II)TP CCHHHAA
aragansa. [loagrorosxka npadopa
«IIeKTPOoJ HOHOCeIeKTHBHBIH

paﬁo'nix PACTBOPDOEB A.IH lfl)ﬂ.'[l:-TpOBaHHE ]]pl)ﬁbl

JeHaTa» (0oee 16 npod)

XC-5S04—001»

.l- w
IToaroroBKAa npodbI K = YceTpaHeHHe MellawINero (paxTopa
AHAJIH3Y AJA oNpedeleHHNA: HA KadecTBA AHAJH3A (BIHAHIA
PH, vaeapHOHE XHMHIECKHX KOMITIOHEHTOR)
3MeKTPONPOBOIHOCTH, OOINAsN
xEcTROCTH, HCO;, Ca’t,

Mg?*, SO

l

IIpunoaBirenne Tpuniaona b <
(aMMHaAYHOT 0O pacTBOpa U
praoxpom depHbiid T.) a0
nepexoaa BHHHO-KPACHON TATPOBAHHAA

Oo6paboTKa pe3yVILTATOB

OKpacKHl B CHHIOIO.

Mcnonb3oBancsa TakxXe 31exSOp-ADM 1v aHEGIEH/RE KHTAVHBEH bH T
onpegens udBOBOFMbix PastTBOpPax |
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PesysibTarhl M obcyxaenusi. X M MU Y € CK U I
aBToOpOM
TagpgXnkKckKkor o
aHanNnuUTMUW4yecKOI

PesynbTart bl

MeTOoOadOB

OTHOCUTENbHDO

2.

Puc. 3. JlaGopaTopusi 3KCIIEPUMEHTAJIBLHOT0 UCCJIEIOBAHUS

COBMECTHDO

aHanlnmasla n
nAaK

c

XNMNMN
XnNMmyeckKor o

an A

Rice. 3. Laboratory of experimental research

BO/JOEMOB

aHanwus
COTpPYyAHMUKAMM
TEXHUYECKOT O

npoo6
Kadepqp bl
yHuBepcurtTerTa
TagHumBEpPCMT EAALNOHANbLHOT
aHanwnsa
mcnonb3oBaHWSOBEOIlEKT P BB O
pbiI6OX03A9MNCTBEH

Tanor o

Tadauua 1. XuMnyeckue noka3aresu TaJI0i BOAbI (CHEKHBIX BO/I) HA TEPPUTOPHH LEXO0B H
yuacTkoB OAO «TagxukueMeHT»
Table 1. Chemical indicators of melt water (snow water) on the territory of workshops and
areas of OJSC “Tajikcement”

HaunmeHoO Onpepensdae MokaszaTenwu nak BblBOAbI
Lexos KOMMNOOHEHCTOYUYHbBIX BOJS BOJA. | NpeBblleéE
y ycar K O E paccToOoOAaAHMA MT /[ | nak

100 500 | 750 |1000

Ha Tepp YpenbHOI 314- - - - - MoB  bIWeE H
OCHOBH| 3 nekKTponpol 119 we nouyHH
Npou3BO (mr. dm/ c peacuy

(uexoB: |Obwaa xect - 2,27 - - cCpeagbl
KNTWMWHKE akB/ n).
nMoMO N & pH 532 | 7,08 | 6,05 | 6,13 6-9
uemMeHT HCOs (Mmr Y n 126,4 | 63,7 | 53,3 | 624 60

ca*(mry n 384,7 | 264 | 142 | 62,5 180
Mg®* (m 1) 22,6 (244 |18,2 9,54 40
SO4Z (M ) 250,7 | 217 | 138 | 93,6 100

Ha Tepp YpenbHOWV - 1201 | - - - MoB  bIWeE H

C33 (ce| anekTponpo we nouyHH
m ceBe (mr . dm/ c peacu iy
3anagH O6bwaa xect - 3,19 - cpeAjbl
HanpasBn akB/ n).

p H 7,89 | 7,61 | 7,54 | 6,58 6-9
HCOs(mr Y n 99.6 | 87,4 | 68,7 | 345 60
Ca*(mr ) n 416,8 | 302 | 267 | 232 180
Mg (m fn) 35,22 | 37,3 | 28.2 | 18,1 40
SO (m 1) 359,2 | 328 | 287 | 243 100
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Taoauna 2. XumMu4yecKue nNoka3aTesu TajJoi Bojae (CHe:KHbIX BOA) B okpecTHOCcTH OAO

«TagxuKneMeHT»
Table 2. Chemical indicators of melt water (snow water) in the vicinity of OJSC
“Tajikcement”

HaunmeHDO Onpepensdae MokaszaTenwmu MAK | BeiBOAb
yyacTK KOMMNOHEHCTOYHbLIX BOJA BOA.| NpesblL
mncecnepy paccToaHunda mr/ j w MAK
O6bexkT 150 400 | 650 | 1000
Knnaa = YpenbHOW - 328 - - - CpepgH
(nocne 3nekKkTponpo cTene
cCeBepH: (mr . dm/ c 3arps4as
ceBepgObwasna xecrt - 1,28 - - -
3anapgH akB/ n).
Hanpasn pH 559 | 6,22 | 6,38 | 6,05 6-9

HCOs(Mr Y n 35,21 | 28,0 | 25,4 | 27,2 60

Ca¥*(mry n 64,8 | 67,3 | 56,2 | 52,7 180

Mg?* (m ) 23,14 | 17,8 | 21,4 | 185 40

SO (M 1) 132.9 | 854 | 61,9 | 53,8 100
XKnnasa = YoenbHOW - 267 - - - CpepgH
(nocne nekKkTponpo cTene
CeBepH: (mr . dm/ c 3arpas
ceBepgObuwasna xecrt - 1,03 - - -
BOCTOM akB/ n).
HanpasBn pH 593 | 6,35 | 6,42 | 6,18 6-9

HCOs(Mr Y n 30,7 | 34,3 | 258 | 21,6 60

ca*(mr) n 56,12 | 58,3 | 52,4 | 47,1 180

Mg?®* (m ) 18,7 | 15,9 | 13,4 | 15,8 40

SO (M 1) 102,5 | 63,7 | 38,2 | 21,4 100

MonyyeHHbBe pfgaHHbBEe (Taban. 1 n 2) yKas3bBatwT

HarpyskKkn Ha TeppuTopumnm LexXOB U yyacTKOB 3aBofja

2T 0

cpeny.

ChepoBaTenbHO ,HCO HCa?y Bgt'ma $pBHE nmn 3 1
«TapXNKLEeEMEeHT »

cBunmpetTenbCcTBYET

NoKa3bBalT

o

noBcemMeCTHOM

Lexos
NMOBbLIWEHHYI

BNAMNAHNMN U e

M yuac
WwenouyHyto

NblAb BKNwYyaes o TmoMaCGEBenmuyeHme MUX KOHUEHTDpal
cpegasBjiefcTBUE peakuum rumagponunsa.

HyXHO OTMEeTWuUuTG®L, HTO XecTKkue TP EAPEEGHIIBT AMT C & (
BOgawm, NOCKONbKY B NpPUCYTCTBUMN K ap &a'HoadTpoass,y ecty n
NMPOYHYIW HaKWMNb. MoTomy Call T® C THOD® HCMOHOREHPMMAA T L GTH OBB N
MNPUPOAHBLIX BOJax, a TakKXe B XWUBOTHbLX UM pacTwunurten

KOHueHTpaﬁmmpH-HC®po6bl mn3ImMepsanun cpas3y nocne n

BenmuumHa pH wu KOHLI,%IHCF[pﬁII,MSHERI'G)HDBﬂH-lI—Cd) M3 MEHSATHLC
XpPaHEemHmMmHno bl . 3HayYeHNe pPH onp&fge@enaCpegmnenpnioaype
CyMMaQpH blIX npobo6 CHera Aans= BCeX npobo6, OTOOGpPAaAHEH
npeaganpmaTtmna Ao 1 paHuubs C33, MnMetwT HeboOoNbwWMe U
MeHee Kucnoeb63zbawmeHwg 0( @H) , a 3HayvyeHuMua pH npo
XMW NOW 3 O0HBbI, mn3ImeHgwTcda o1 5,9 po 6, 1. (pwnc. 4
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Puc.4. U3menenue BesnunHbl pH cHera Ha: 1- TeppuTOpPHUM OCHOBHOIO NMPOU3BOIACTBA (II€X0B:
007KUTra KJIMHKepa, IOMO0J1a ieMeHTa) U 2-Tepputopuu C33 (ceBepHOM M ceBepo-3aNaJHOM
HanpaBJIeHUM)

Fig.4. Changes in the pH value of snow in: 1- the territory of the main production (shops:
clinker burning, cement grinding) and 2- the territory of the sanitary protection zone
(northern and north-western direction)

8,5
8
7,5
7
6,5
6
5,5
5
4,5

4q -
100 500 750 1000 X, M

Puc.5. Usmenenue Besimuunbl pH cHera Ha: 1 - sxuiioii 30161 (nocsie C33 B ceBepHOM M
CeBepPo-3aNaJHOM HANPABJIEHHUH) U 2- :KIJIOH 30HbI (ocjie C33 B ceBepHOM M ceBepo-
BOCTOYHOM HAIIPABJIEHUN)

Fig.5. Change in the pH value of snow in: 1 - residential zone (after the sanitary protection
zone in the north and north-west direction) and 2 - residential zone (after the sanitary
protection zone in the north and north-east direction)

6,6 PH

6,4

6,2

6

5,8

5-'E H :f :

5,4

5,2

5 N
150 400 650 1000 X, M

Bo3sMOXHasa npumuymHa STOro 3akKnwyaeTcsda B TOl
anpmartuma po rpaHuyse C33 npouyecc paccewuBatH
ctTuy (nblab LemMeHTa, caxa) B NPU3EMHOM C |
NOYHY pHE@k Gai'loMgT n  $D. MopgwenauymBaHMEe CH
yC/NOMBPIEBAHYWT CTBMEM B aTMocdepe 3HAaUYUTEeNbHOTO
akKuunm cropeBuwer o TONnNuBa (3o0onmwbl), oKcupgaw
eXMHKamMm BO BpemMsa BbinageHmMa ocagkosB, a Tack
K CYyXMWune.Bsbpesgye/HmtsaTe B3 aummopgemcrtBusa € Macc

XO_8.0E.C:
D T T OD QDT
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HenT pPanuni3yrwT KNCNOTHDBbLE KOMMNDOHEHT bl n noguwenaymni

XUMNUNYEeCKNUNNn aHanmia Tanoro cHera Ha Tepputopuwu
NPUTFIOPOAHON XWNOW 3 O0HBLI.

Puc. 6. Conep:xanue HEKOTOPbIX HOHOB B MP00AX TAJIOI0 CHEra, COOPaHHbIX HA TEPPUTOPHUU
nexoB u yuacTkoB OAO «TamxukuemMeHT»
Rice. 6. Content of some ions in samples of melted snow collected on the territory of
workshops and areas of OJSC “Tajikcement”

C, mr/a C, Mr/a
400 - ; 400
&(xﬂ“' T
350 350
300 < 300
250 - 325‘ 250 o See
200 200
150 N =
o S : 150 . W
100 ' = 100 - —
50 B 50 .
0 ! el 0 o ! s
100 500 750 1000 X, M 100 5nn 750 1non X. M

Puc. 7. Coaep:kanne HEeKOTOPbIX HOHOB B NP00AaX TAJIOI0 CHera, COOpaHHbIX HA TEPPUTOPUH
NPUTOPOAHOM KMJIOH 30HBI
Rice. 7. Contents of some ions in samples of melted snow collected in a suburban residential

0
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C, Mr/n C, mr/a
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: 100 o
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80 : PETN
: 60 : g b
. A joen Bl AREEAE LD s  ——
- 40 HC ]
a0 X - o i
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i
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O6uwas XecTKOCTb Tal/noiic OBIee[pbK aX & @ aMK TCEDPIE3NY eKTac/sb LU

KatTunowhMg&a Tanoit Bopge oTHocsaTcA —X, k9B amrd y1) mMAT
MMHUMUManNnbHBE NoKa3ldaTenm 3adumkKkcupoB-dH 2 8BKMM/ pwu,T og 0

MaKCuUuMaAbaAbREe pPPUTOPpP KN, BSBkeaofgniaa 2, 27
KoHueHTp’aByumpotbaax TaNnoro CHera M3IMeHSeTCs B

KOHu,eHTpa3'uB|/|;|TaH1CbCV1 BOAge BapbupyeTtT B WUWPOKMUX

OO0 xhbxZ
O O0OO0OT L Y®

gepxXawnmxcsa B NbiAK.
50

KcuManbHOe yBenuyeHue (Bo2ZMEupROBajaKkODBPRPHUTPA
acTKOB npowusBBoOoOfgCTBaA. MocTynneHne O6O0NbWUX K O
yr ux np o MbpuergenHpHubAXT w1} (OO LUk PaHTr nHKaMOH» ©n Ap
T OPp bl HaxopaguntTecaA4 Hepganeko oT OAO «TapgXukuyeMme
AepXaHUs rMmgpoeappaHacuyer pacTBOpPeHNSH Texl

B cpeagHeM353,6ur/ n (Ha TeppuTopuMumMm ULexoB U yyacT
Boae GOHOBOW Touku 47,1 wmr/n (Ha Tecp pomor/obpLnmm B a
KOHUeHTpauB&maAa @MR2papPH OblIM OOBHaApPYXE€Hb TOMNbKDO
UexoB W y4yYyacTKOB TnNnpeagnpuatwuasa, a B OYeHB HEe3H:
NPUTOPOAHON XWMNOW 3 0HE.



KOHu,eHTpaLl,Mﬁ'BmaramB)VlS(Bo,qe Ha TeppuTtopuun
rpaHumuybn C33 BapbupyetT B UHTepBane 93,6 po 3!
3arpasHeHumsa (NAKp. x. =100 wmr/ n), a Ha Teppurt
YyPOBEHDb 3)ar psOTweHO@Y CNOB/TEHO paccevnBaHuUuemm (
nnouwangsax, B pe3ynbTaTe cropaHuwa yrna w pganeob
ecCTecTBEHHbBIX MCTOYHWKOB T(aaunvp vovoeppa, 3 ovT, LMo X H O
3arpA3HEHHOCKN NODHAPPRARBIPAKCNAOM Ce€Dpbl.

Mpun nNnpoBefgeHUM oTbHBOpPpaAa NPo6B CcHera MOXHO OT
yyacTKOB OAO «TapgXUWKLeMeHT » CUNbHO 3ar pasH
CHeroBbMM NokKpoBamMu Ha Tephpuntopumuum C33 M Xuno

Takwunm o0 6pocaseoae H HMbIM XU MUWYEeCKNUWNn aHanmsi Tanoil
ydyacTKOB OAO «TapgXmKkuemeHT» CcBuUpeTenbcTBYET
3anblNeHHOCTWU H a -BCOECBTEOPYHHYYHIQ -3 ECTE@B WP o TeppuTopwn
cpeAjbl.
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BAXOJIUXNU TAPKUBU XUMUSIBUU KABATU BAP® IAP MUHTAKAU TABCUPU
HUCTEXCOJIOTU CEMEHTBAPOPU (JAP MUCOJIU YCK “TOYUKCEMEHT”-U I11.
AYIIAHBE)

Jap makomna HaTHMMaxow TaX KKOTH caxpol Ba (U3MKN-KUMHUEBUM Kabatu Oapd Oo daHTy
udocmaBun a’po3oixo nap muHTakanm tabeupu YCK «TovukcemenT»-u mi. [ymanOe map Moxu
ssaBapu conu 2023 Gappach mymaact. MablIyMOTX0H OamgacToMaza a3 MaBYYIHSATH Japavan capoopun
TEXHOIEHUH MOAJaxou KHMUEBW, KU a3 Kabatu Oapd map aTpodum KOpXoHaW CeMEHT rupudra
nrygaaHz, maxogaT memuXaHna. dap padTu wH kKop HUIIOHAoIXou pH, HOKwusTu Oapk, caxTHH
ymymi, HCO3-, Ca2t, Mg2*+, SO42- MyaiissH Kapma Imyma, 0aXoauxuu MmapToBxo O0a aTtMocdepa map
JTaBpau Ma3Kkyp Oappach Iyaaacr.

KamuaBoxkaxo: Kabatu 6apd, uduocmasi, Fy0OpH CEMEHT, TAXJIWIN TUTPUMETPH, JIEMEHTXOU
XUMHMSBW, TypIIA, OOPHIIIOT.

OLIEHKA XUMMYECKOI'O COCTABA CHEJKHOT'O IIOKPOBA B 30HE BJIMSTHUS
LEMEHTHOTI'O 3ABOJIA (HA IPUMEPE OAO «TAJUKUKIIEMEHT» I'. JYIIIAHBE)

B cTaTbe paccMaTpuBawTCS -pRBRBIY WA BITCRCIIKE AMDB/AEHBIHIX CIH € 0B
NOKPOBaaABPIBONbHOIO 3arpsiaHeHUS B 30HEe BAUAHUS

2023 ropja. MonnydyeHHELbE JaHHBIE CBUAEeTeNnNbCTBYIT

OAO
(0] n

XUMNUUYECKUX KOMMNOHEHTOB, OCEeXLPEXC T BO CCTHAE T ) 8 | @ H TNHOOKT poo
pesynbTaTte aHanwusa O6bNM onNnpepeneHs pH, yaedibHasa 23

Ca®, Mg, SO, m paHa oOlLeHKa BLOG6pPOCOB B aTtmMocdepy
Oy waHbGe.

KimoueBple c;ioBa: C TOKMW TARARQr GacP@A3IHEHNE, LeMEHTHas
XMMUMYECKNEe 3/1eMeHTb, KUCAOTHOCTbL, oOCapfku.

ASSESSMENT OF THE CHEMICAL COMPOSITION OF SNOW COVER IN THE ZONE OF
INFLUENCE OF THE CEMENT PLANT (ON THE EXAMPLE OF JSC "TAJIKCEMENT"
DUSHANBE)

The article discusses the results of field and physico-chemical studies of snow cover with dust and
aerosol pollution in the zone of influence of Tajikcement OJSC in Dushanbe in January 2023. The data
obtained indicate the existence of a level of technogenic load of chemical components that have settled in the
snow cover in the vicinity of the cement plant. In the course of this work, pH, electrical conductivity, total
hardness, HCO3—, Ca2+, Mg2+, SO42— were determined and an estimate of atmospheric emissions in the
period under review was given.

Keywords: snow cover, pollution, cement dust, titrimetric analysis, chemical elements, acidity,
precipitation.
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YK 621.923.9
HCCJIEIOBAHUE MPOLNECCA ABPA3UMBHOM OBPABOTKH IIAPUKOB U3
CAMOILIBETHBIX KAMHEHN HA CTAHKE C HAITPABJIAIOIIUMHA IVIACTUHAMUAX

Hmomos H.b.
Tamxukcknii Texunyecknii yausepcurer umenn M.C. Ocumu

Mpn M3TroTOBNEeHWW WAaPUKOB U3 MeTannos Ha 3aro
MCNONb3ylwWT MeTOoOAb O0OO6BEMHONOoO nNnNnacTuuyeckoro paeago
NMOBbLIWEHHYKW XPYNKOCTbLATMRIMOMYADPBPUMERPHURBRBIIEMO.

OCHOBHbBIMWU MeTOoOgaMU O06PabBGbOTKM WapOBMAHBLIX NOB

ABNAIKWTCA Me Faobapba 3auBVHA03MH 00 6 pa b6 0T K 1 . K a9Tum MeToORS,:
anmMasHbMMU OTpPEeE3HbMMU AncCKammu, Wwnun o B aa3bHHbbMWN a
NnNnaHwWanbamMmn, a TakKkxe CBOOBOAHBLM abpas3sumBoM U T. A4

Mpouyecc hbopmMupoBaHwUH4 wapukoB n 3 camMouBeTH
cnepgywouwem cxeme: pe3aHMe caMoOLuBEeTHOINO KaMHSA Ha
pe3aHuWne CcTepXHeNn Ha KEOWNEKMOBPUCTPaHEeNOKYYVMEKEAH
O6bIMHO BbINONHAEeTCHA FTanTOBKOW WMUAW pe3aHWe BepLwwu
1B8.), dopmMoobpasoBaHumue wapukosB (puc.1lr), KoOoTOPp

Mpouyuecc pes3aHuns MMEeeTNn PHUNGBTBOTLUNUTHOT b BBGIC DK .Y 0 O
yuwecTBnsAseTCcs Ha -CTTpEgABMYHGBXaAKMR3IBO0Ma3 HbLIMU [
ON3IBOAUTENBHOCTWN NpPM S3TOM MOXHO o06GecnedyunTshsb

TOAOB MHOTOMHCTpPYMEHTAaNbHOIW pmoDOp.a3 tlipaves cu

N T =30
QD® DT O

KoOTOpble NpobGneMb, pelweHMe KOK OHGNKN YMEOOKKENTE YITIOYKYE

HHBIX nNnpouyeccosB.

OCHOBHbLIM HegocTaTKOM npouyecca ranToBKMKW, oO0OcCyLU
C TOpPM3OHTaAaNbHONW MWUNW HaAK/TOMHEG@BC D& GWN BHEAATEH UX a |
o6bpaboTKMu. YacToO MOXHO HabnwgaTb HepaBHOMEDPHbBbI
Ecnu wmncxopHbW KYyO6 MCKaXeH, mnm npuw ero rantTos

BAunser H a TOYHOCTHDb bopMbl NONYyWaBMbLXC BIEAS @ IH K IR
ycoBeplweHcTBOBaHMEM nNpoueccoB FTanToBKU U GOpPMO

Puc.1. Craguu popmooOpa3oBaHusi MIAPHMKOB U3 CAMOLBETHBIX KaMHeil
Fig.1. Stages of forming balls from semi-precious stones

A b B [

MeToAb ULEeEHTpPOOGeXHOW abpas3umMBHONW o06GpabOTKM HawM
C ApYyrmmMm wmMeTopgamwu, npumMeHaembMn npu udlb,otToBne
2;1;3; 8]

MpoaHanusnpyem cyuwecTBytwwmne cnocobbwl ob6bpaborT
nPpeMneMoCTM UX K O06BpaboTKe cCaMOLUBETHBLX KaMHelw.

Mpwn LeHTpPoOOGEeXHOMN abpas3unBHOI o6bpaboTkKe pab6o:
TopompganbHOE ABWUXEHUE. 9T 0 obecneuyumBaeTcsa 3a ¢C
OHOM WU HEeNnoAgBUXHBMWU CTeHKaMM., O6bpaboTkKa nNpowucCKX
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ONbXEaHMAT OBOK B abpas3unmBHONW cpepge. YUem ©6o0n
p axsaifBO TTOBM MGONbWwWe Npounm3BOABITenNnbHOCTb 06pabc
PaccMoTpum npumuHuumun paboTb 3TUX yCTpPOMNCTSB.
llnpokoe pacnpocTpaHeHMUE NMOMYYWNNea b pyac3TUPBOHIA
paboTKkun pgeTanen, B KOTOPOM nNpwnu BpaweHWUUW AH
pa3uMmBHasa Macca, nepemMewasascb NO KpusoSiuHeit
HHOM ycCcTpoWcTBEe HenoABUXHASA UMAUWHAPMUYECKaA ASd
acTMHaAaMMW C KPUBONTUHENWHBM npocdhumnem. 3aroTos
nnacTMHaMmuM, 3amMepgnsawT Xo[a W o6paTHO Napgat]
HOCUTENbHOTNTO ABUXEHWS 3aroToBOK WU abpas3wuns.l
naeTcaAa HMW3 Kas nNPON3IBOAUTENbBHOCTHDb obpaborT
T
0
a

(@)W

b= N0 @)

pabaTbBaeMbx 3aroTo0BOK. JaHHOEe ycTpoWCTBO
beMHOMW obpaboTKwMu, Kor aa K TOYHOCTM o p ME
eboBaHwMeAp,, HOIAUMAP UCMH AT U A [JedPeKTHOro cnosda wmnu
B Apyrux ycTponcamsaxcmwspauweawwerg@nnon neper
LeHTpPpa K elBlo. nEPpudeemnm asforo 3aroToBKaM
ANanbHOM HanpaB/leHUA. 3EROPOBDEK BpRALWESTOM
opocTun BpaweHuMa paHa. TNpuMm CONPUKOCHOBEHUMU C
HTPOOGOEXHbBLIX CUA nNopgakwTCcCsa BBepX K HenoagBWXLI
oOopocTb MW O06paTHO nNapjawT Ha AHO KOHTeWMHepa.
HepocTaTtTkoM JgaHHOro cnocoba o6paboTKunu 98BI
ONbXeHWusH4 abpas3us 3arotToBKWU n 6onbwue Yy 4
TpoWcCTBaA Ana o6bpaboTkKwWu XPYynkKwmx 3arotToBOK
mBefeT KaTO/TOMKEXM N NOAB/EHUNIW TPewuHb, UYTO
MpumeHAEeTCHCTPO®KEd BO ON5B06pEeHTPHOR XKIod paborT
Xawee ©6GapabaH ¢ Bpawawwummcsa AaAlkdhm Oma HHEH
MCcCTBO WMWMeeT yalrppaH30/BRIHEMHE] OKEO /JHREAL O, paHnL e Me.
e i yacTu. YUacTwu OHa CHabXeH bl MHAOWBUA
y
c

T O

HBIMW CKOPOCTAMMU. QT 0 No3BONSAE€T MNOBbLICMWU-
Tell U MUHTEHCWUBHOTNO CMeWwWMBAaAaHMA 3aroToBO
HepocTatTkamMm JaHHOrNo ycTpoWcTBa SBNAKTCS
TpymMeHTa B BuUAe abpa3mMBHOINoO KOoOnbuya, Hepas
oTepda paboTocnocobHOCTM®, TaAaKX8 aCHAQMRMWAE@HD HR T

P
0
H
"
0

uny

nMPMBOAJOSB.

WmwooxK =z Xx=s A

a
B
H
n

Ans ycTpaHeHMWA BblWenepeynmcrneHHbBX HepgocTar

oO4YyHoOCTM o6GBpaboTKMW wWapoB M3 CcaMOLBETHBHBX KamMml
HCTPYMEHTa nyTem obecnevyeHNs ero paBHOME |
OHCOPY K cfBhlma HbIW CTaHOK M3TOTOBMAEH WU UCNBbI
aWMmHOCTpPOEHUSA, MeTannopexyluwme CTaHKMU n N H
HuBepcurtetTa unumeHn M. C. Ocunmu. Ha pucyHke 2
ocTomnT n,3 KYy/psily& a ynpasneHmns, MOHTMWPOBAHHDO
rpaxXpgeHHOHTM bapabaHOoOM. B Kopnyc MOHTMWpPOBAH
nekTtpopagBuratens, peMeHHOMW nepepgauwmn, yepsBSa
BIXOALHONW Ban pejgykKktToOpaHKaBaloOM WNUWHAgenNnAd

B pfLaHHOM pallaw®mee@® B UlFrpawwee pPoOoib UHCTPY ME
bpasmM®H MaTepuana. B kauyecTBeE Takoro MHCTP
binycKaeMbe abpas3uMBHbBE KpPpyrm wunu anmMma3sHbe 0.
enoaBUXHOTNIO OGapabaBHeap XKHCGEHIL eyHaTCPTMMY Ha praBb a ¢t | HVILC
epeMe a0l e T3 alracHTIogBgx wmdpe pmum U OT .nepudepunm K
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Pucynok 2. Ctanok ajst ¢opmMoo0Opa3oBaHus NIAPUKOB M3 CAMOIBETHBIX KAMHeH
Figure 2. Machine for forming balls from semi-precious stones

Ha pucyHke 3a,6 nokasaH pa3pe3 paboyemnn 3 O0HHD

abpas3unBHOro kKkpyra 1, npmBogHOINIoOo Bana 2, nnacrTwu
Kpyra 3, nnacTUWUHB ANSa neppye MeppeHam a4 3 abapabakak
bapabaHa 7, pgepxaBkwn 8, 6o0onTOB 9. Bapa6aH 5 no
36) npukpennaeTcsa K CTaHWHe CcTaHKa. MnacTuWHBL
bapabaHa, a nnacTuWHbB 4  MIOPHATKVPPEONBNaEHHbEH bIB & T €BPEXPHXSH
bapabaHa. Ha pucyHkKke 3a nokas3aH pas3pes3 B BepTwu
ycTaHOB/NeHHOMY Ha Ban 2, coobwaeTcHa BpawaTenbH
C nNnnacTuHamMu, B 3aBuUcCMMEeTTEDCYTAEAabHaAKpapayoa
JAaHHONW TO4YKeE, nepemewawTcsa OTHOCWUTENbHO WX C
HakKnoHa nNANacTWHBL, MOXHO perynumpoBaTb BpemmMsa KOH
CtaHOK paboTaeT chnejgywowapunoepmasoMr aBiTBaaaAnele
6 pas3smMewatT BHYTpu ©OGapabaHa. Mpwn BpawWeHUWMN UH
OABUXEHMUE. Mop penwcTBUEM LEeHTPOOEXHBX Ccun 3ar 0T
B3ammopgemncTtTBysas CO cTeHKamMwmw 6GapabaHa M nnacTuHa

Mpwn COODPBBBEHUN ¢C HenopAaBMWXHBbBMMU nnacTunHamMmm 3
pevcTtBMeEM CUNBLB pe3aHMAa BALONb MNAacTUHB WU O4HOB
HanpaBneHune nepemMeweHMWa 3aBUCKUT OT yrna pacno.
Kpyr a B TOYKM ACONpoMCK/IOEC HOBR©HM aHMUA obpaboTkKwmu,

WwnumHapensa 2 W BbTFIpyXawT ob6paboTaHHbBE 3ar oTOBKMW®.

Ha pucyHke 36 nokKkasaH BMUA CTaHKa CBepXxy. Mp
AencTBMEM CUNbLl TPEHUA U LEHTPOOBEXHOW CcHMaAIH Hiepe
CTeHKe HenoagBuxXHOro 6G6GapabaHa 5. Mpu BpaweHUNU

WwapuKunM TakKkxXe nepemMewawtTcsa B AaHHOM HaNlnpaBNeHMUMN
TpaekToOpuUA ABUXEHNWA WapUKOB onpepensertrcs BHYTDpP
cnyyae BHYTpPeHHAA nNoBepXHOCTbL ©OapabGaHa cocCcTasB/
no OKPYXHOCTWU, B OCHOBHOM no nepundgepunmn MHC
M3HaWMBaeTCss HepaBHOMEpPHO, B OCHOBHOM nNo nepw
ANA nNnepepaBenpegarotrToBOK W obecneyvyeHWA paBHOMep
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Pucynok 3a,0. Cxema padoueil 4acTH CTAHKAa U PACIIOJI0KEHUSI HATIPABJISIIOIIUX MJIACTHH
Figure 3a, b. Diagram of the working part of the machine and the location of the guide plates

6)

4 3

ANns paBHOMEpPHONo W3HaWwWWMBaHWA abpa3MWBHOTO

TPeHMA BO BCEeX TOYKax CONPUKOCHOBEeHMHA € 3aro
MOXHO onpepeyFILb K ak: A

X m X -
©OTTT

3

s
w

o
)

©T O 33X 3T 33

=

Qg T WO TK

raegscmMna TpeHMWA 3ar oToOBKWU NP KU SANCYPTELM ETUPEEHHNNANA .
HMWA 3aBUCUT OT MecToOpacnonNoXeHwuwsda 3aroTo0BK
ra, Pp& B WRINtk wa Bi;paccTOoOsaHME OT MecTa pacnoin
WeHNA-NRPPEPHROAXNTENbHOCTb HaxoxXxgeHuna Raki—0T O0E
bprnyumeHT nNnpockKanb3blBaHMA 3aroTo0OBKWU NO KPpY
QKcnepunmmMmeHTBH nNokKas3anwu, 4yT o, Koraga Ko/nuuyec
NHOCTbLI MNepekKpbBaesEH O @B eKPXYHIoac,T b eracd®O p A3 H O
HelWHO, C BO3pacTaHWeM OT ULeHTpPpa K nepundepwn
B peanbHbBX YyCcnoBMUSAX, Korga 3aroToBKW npwu
HOC WMHCTpPYMeEHTaAa HepaBHOMEpPHbBN Cc ob6Gpas3oBaHM
pundodepunmn.

Ona o6ecneyeHMsa paBHOMEPHOrNo wunu3HoOcCca abpas
Tb T [Be B BIA ogMHAaKOB npun RiNwAloym b p armpreyHones 3
OAO0ONXNTENbHOCTMN KOHTAakKTa B LAaHHOM paguny

e
y
a
3

npaBnsacaMEeH B N3, nNepeMeuwatwuwme 3aroToOBKW C T
acTUWuHb 4, nepeMeuwawiuime 3aroTo0BKMU n3 L eH:
HawWwnBaHUS ", COOTBETCTBEHHO, BenNunUyYunHa

OAONXUTENbHOCTV KAHRAAKHOM PAMUTYTCEKU UF 06bl 0
eM WU yCcTpaHWUTHL HEPABHOMEPHOCTHb M3HaWWBaH

6oTy npwun RUeu s RiYik a x
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93T 0 BO3MOXHO, Korga npousBepgeHuWe pagumyca Wu

CcOXpaHAKTCA NOCTOAHHbBMMU., O aRipARp=t/ thc N B pLBE@ABBIK MA /T H V
oT 3HaYeHUS4d yr n1oB HaKJ/TOHa H a I PMEOBRKHSON W@ R P eng/eancu
3KcnepummeHTAaNbHO. Mpwu 3KCnepumMeHT AN bHBbIX ncec

mcnonb3oBaNuUWcb Kyobukwunm uns othuTta un YrAG) PHARBRINTCTH &
HanpasBndwweihn nNnnacTWUWHDB 0K as3blBaeu TBo/MMHAGHEPea GHOAT KNP O

MnacTwnHa, nepemMewatwwasd 3aroToOBKWU K LeHTPY 0T
K pagumycy B faHHOW TOUYKeE. Cnny penckFBYMAUXKWO Ha
pa3noxXxuntb Ha FcyoRkgaBnatwwme

PI/IcyHOK 4. CxeMa HeﬁCTBHH CHJI HA 3arOTOBOK B 30HC€ KOHTAKTAa C INIaCTUHAMHU
Figure 4. Diagram of the action of forces on the workpiece in the contact zone with the plates

CnnRtronkaert wapwuk oT nepuncdepunn K LeHTDpPY. E

Ko dphpmuyumnmenrta TpeHUMA wWwapuka no abpas3sMBHOMY KPpYy
nepneHagunkynapHa nnactunmHe W wWapwuk He FFé&pewaBUTr ae
HanpaB/NeHWA OMPEKHIB e MY . AHanorumMyHo pAgng nNnnanacTMWHBbI
LeHTpa K nepgFmwmpexHwn ,p acsfmpksyT b Ha

MccnepoBaHMe BNNAHMUSA yrna HaKJ/NOoHa nnacTWHDL
nokasano, YTO HaNnMmume nnacT UMHO BNEEPPXEHPOACCTIMP engHeCnTapeyT
NPMUBOANUT K YMEHbLWEHWIW HepaBHOMEPHOCTWN MU3IHOCA.
BpPpeMeHMu, B TeyeHMNe KoTopoTro 3aroToBka coBeplL
HenoABUMXHOTINo 6GapabaHa 12 o7 yrna BlAEHNOHA3 NNPEEaC
npun "BpBMSA OQHOFTrO MNMONHOFO Kpyra nNo nNnnacTuHAaM, |
nepwndcgepnu, coctTaBndaeTt 44 ceKYHZ b, a no nnacTMWUH
22CeKYyHAHb.

BoiaBnneHO, yuTo npAogcmier aoAEE M PaBEIMepHOEe U3 H
Kpyr a.
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Puc. 5. I'padux 3aBcMMOCTH BpeMEeHH 0JTHOT0 KPYra 3aroTOBKH OT yIJIa HAKJIOHA
IVIACTHHBI, HATIPABJIAIOLIEH 3aT0TOBKH K nepugepuu
Rice. 5. Graph of the time of one circle of the workpiece depending on the angle of inclination
of the plate guiding the workpiece to the periphery

T cex

24+

Puc.6. I'padpuk 3aBHCMMOCTH BpeMEeHHU OIHOT0 KPYra 3aroToOBOK OT yIJIa HAKJIOHA IJIACTHHBI,
HANPABJAIOLIEH UX K LEHTPY
Fig. 6. Graph of the time of one circle of the workpiece depending on the angle of inclination
of the plate, directing them to the center

T cex

I 1 1 1 1 1 1 Il 1 1 Il 1 3 1 1 1 1 1
RN Y EEY R R RIS

B pe3ynbTaTe 3KCNepuUMEeHTanbHbIX mccnenm
TexXxXHonormuyeckume GakKkToOpbl, BAMAawWMeEe Ha MNPOU3B
hbakTopb cnepgytwne: NMHelHasas CKOPOCTb WUHCTPY
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NPOAONXUTENbHWK,Tb YyO/OPERWOLDODT 06paboTKMU (cyxoi nn
OTNANNYNTENbHOMW OCOOBEHHOCTbLIK faAaHHOINO <CcTaHkKa 4B
KoOTOpble He BCTpeyawTCcsd Ha [APYyrumx cTaHKax Ans
PaccMoOTpuUM B/WSAHWE HHaan pnaaBp/asvi@UpUT Xbl KngpHoauBeockc a 0 6 p a 6

Ha pucyHkKke [[7pandumwBezn&BNCMUMMOCTMN NPOU3IBOAMUTEND
HanpaBnsawweih nNAacTMUHEBI. Kak BuMAgHO un3 rpadunka,
HesHauYUMuTenbHOe CHWUXEHUE npowus3 B o] uHTaek N’ ®lr noo

Puc.7. I'padpux 3aBUCMMOCTH MPOU3BOAUTEIBHOCTH OT YIJIa HAKJIOHA HANPABJIAIOLIEH
MJIACTHHBI
Fig.7. Graph of performance versus guide plate angle

2=y 100%

v 2o W 4w w0 W & W gf
1. 93kcnepumMeHTaNbHbLE [gaHHLbE
2. AnnpokcumMauua pe3ynNbTaToOB 3KCMNepUMEHTa

Puc.8. I'padpuk 3aBucuMocTu ucnpasiaeHus (pOpMbI 3ar0TOBOK M3 JIA3ypHUTa OT YIJIa HAKJIOHA
HanpaB.ﬂmomeﬁ NJIACTUHDbI
Fig.8. Graph of the dependence of the correction of the shape of lapis lazuli workpieces on the
angle of inclination of the guide plate

_ AL v 100% A
Al i _ 7_

o

1 Il l 1 1 Il Il |

10 5 20 25w a
1. Mpn cyxon obGpaboTkKe
Mpu MOKpPpOK €o2b-a@ameprnMMeHTanbHbe JaHHSBE
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Ha puUCYHKE 8T pnapdmweko oMNAEBMC M MOCTMN mcnpaBJ/ieH
nasypumta OT 3HauyeHWa yrna HaKnoHa HanpaB:ngalioLWw

Puc.9. I'padpuk 3aBucumMocTH ucnpasiieHust popmMbl 0T BpeMeHH 00padOTKHU. Y cJIOBUS
00padoTKH 0= 30°, V=10 m/cex z=1000mKM.
Fig.9. Graph of the dependence of form correction on processing time. Processing conditions
o= 300, V=10 m/sec z=1000 pm.
Al j};;x/ﬂﬁ%

Il
I

2w 0 & MW 0 faum
1. Mpn ob6bpaboTknm ocdurta,; 2.IMNMpn obpaboTKnMm nas3

Kak BUAHO W”n3 rpaqOMK-aoomcpmpayErmeEHmeaKdJcnp-lNabl 2bp
MHTEeHCUBHO.

Ha pucyHkKke 9 nokKkas3aH rpaukKk 3aBUCUMOCTMU H
K a K BUAHO U3 rpacgumnka, no Mepe BoO3pacTaHMUA
MHTEeHCUBHOCTb WUCNPaB/eHMAL AyO¥ppMmMTbIE N bIHOOMC T3MH acdbepHar
MUHYT mcnpasneHume GopMbl MakcumManbHOe UK pgan
obpaboTKWU He oKkasbBaer cywecTBEeHHOT O BNUWAL
caMOUBETHBX KaMHEelwW.

3aBUMCUMMOCTDb NPOMU3IBOLAMVTE NHAMIDETI B SO L EYIr /ma aHca
HenNnuWHenHOWN. Kak BMAHO wn3 T paduk a, nmMo Mepe VYE
CHMXeHMUe npomssBoaguTenbHocTN. W3 r1rpadcduka 3aBMu
HanpaBnsawWUXx nNnNnacTWH BuUujapDpaB/JTOOWOWPMN YJTaAIET VHHA
3%’ mcnpaBneHnme GopMb HanwbonNbLWwee, nosY omyx asesr6
NPOM3IBOAUTENbHOCTHDb 6es 3aMeTHOT O ynydyuweHus
pekomMeHAayeTca BbbGpaTb yron3faknoHa nnacTuUH B

CpaBHeHMUeE pas3nunuyHblX cnocob6osB LEHTpPOOGEXHEC
nokKkasa/no, npenmmyuecTBOM AAaHHOT O cnocoba
M3 HaAaWMBaAHMWA n TewM caMum npoAaneHunA CpoOKa
MHCTPYMEHTa. KpomMe 4 TODG B O J/OSBEHTH bl [ HMEB D€ M€ H H 0
pa3/IMyYyHbBIX AuMameTposB, 6e3 npegBapuTenbHOro W”;
BaXHO NpPW HU3IKOW CepuMmHOCTM NpomsBsBopfgCTBA.

Takunwm obpasowm, npegnoXeHHOE ycCTpoOMWCTBO
NPON3BOLWTbE /Mo HTOOYMHOCTbL O6OpaboTkwnu pgeTanen, WU
Mpwn 3TOM CywecTBEHHDO noBblWaerTcCAH DY HK LW OH:;
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BbilpaXatwuwascsa B BO3MOXHOCTW O[HOBPEMEHHOT O BbIMN:
o6paboOTKMW WU 1O J/OMP HEOHWSD.A4 NMDPN NmMTWb MeHATb MUHCTPY
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TAAKUKOTU PABAH/IU KOPKAPJIU ABPABUBUU CAKKOYAXO A3 CAHI'XOU PAHTA IAP

JACTI'OXHU JOPOU JIABXAYAXOU PABUILINXAH/IA
Hap Makoman Ma3Kyp TaXIWIA TapX Ba TPUHCHUIN KOPH JAacTroX ¥ Oapou Kopkapau abpa3mBud

MapKa3muToO oBapaa mymaaHa. Jlap acocH TaxJIWI TapXd HABH JACTTOX 0O JIaBXayaXoW paBHUIIIMXAHIIA
MEeIMHUXOMT Kapnaa myfaacT. Jactroxy Maskyp jgopouw OapabaHM Taraml 4apx3aHaHAa Ba KHUCMU OOJIOMSII
Oexapakat mebomasn. Tarum GapabaH a3 Mmacojexu a0Opa3uBil coxTa IrygaacT. JleBopaxou TalIKUIKyHaHIAu
OapabaH HHCOATH XaMBOPUHM Tard 4Yapx3aHaHAa Oa TaBpu aMyad 4dodrup mypaasa. Hap kucMu Oojouu
Oexapakatu OapabaH JaBXauaxou PaBUIIIMXAHIAN CAKKOXO a3 KaHOp 0a Mapkas3 Ba a3 Mapkas 0a KaHOp YOUTHD
mynaanfa. JlacTroxu HEeMIHUXOAIIy1a UMKOHUAT MeAuXaa, KU cudaTh MaxcyjaoT Ba MaxXCyJTHOKMHM KOpKapau
HAMyHax0 a3 CaHIXOM paHra OajaHja OappaolliTa LIaBaHi, MHYYHHUH, JTOLITHOKMM YapXu aOpas3uBi 3a Xucobu
XypIallaBUu MyHa33aMH OH OajiaHja OaproliTa maBa.

KamnBoxkaxo: Kopkapam aOpaswBW, CaHTXOW paHTa, JaBXauaXoW paBUIIINXAHIA, MAaXCYJTHOKW,

IIaKJICO3 M.

K
abpagcmBHO6paboTKIM. Ha OCHOBE aHanunsa npepgnoxe

HNUCCIEJOBAHMUE IMPOIIECCA ABPA3MBHON OBPABOTKHU IIIAPUKOB U3 CAMOIBETHBIX
KAMHEM HA CTAHKE C HAINMPABJIAIOINIUMU TINIACTUHAMUAX
B paHHOW <cTaTbe MNpPUBOAMTCSA aHanus KOHCTPY M m np

7
Ha HOBas

nnacTuhamMmmblii cor meHpT& a p a 6 a H C Bpawawwmmec A OHOM W®W. HenoAgs
Bp a waueen v M3roToBalbepHad M@ B MaTepuana. CTeHKMU, obpasytwwme
nepneHAMWKYNAPHO K MNJAOCKB CHE®@N 000BpVaxbHOOTIK MB € pax HTealK JIKeE& C M H bl B M O t
nepeMewawwmne 3aroTo0BKMKW K nepUdhlpemmio Xie HHBI AN €@ aEOXN M 013 BLYETH T
MBLICUTbL KayecTBO U NpPOM3IBOAMTENBHOCTbL O06paboTkuu 3aroTo
noBblWaeTcC4d CpoK CNyXo6b wnudoBanbHOT O Kpyra 3a <c4yerT p act
NOBEPXHOCTMN.

KaroueBble caoBa: abpas3 MBHAaS4 06 paieEeT Ka,aMHMa MO LHBAENTPHA B /1 1 O WK €

nponMsBOoOAUTENbLHOCTbL, GopMooOb6GpasoBaHME.
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INVESTIGATION OF THE PROCESS OF ABRASIVE TREATMENT OF BALLS OF GEM STONES ON
MACHINE WITH GUIDE PLATES
This article provides an analysis of the design and principle of operation of centrifugal abrasion machines. Based
on the analysis, a new design of the machine with guide plates is proposed. This machine comprises a drum with a
rotating bottom and a fixed upper part. The rotating bottom is made of abrasive material. Walls forming drum are
arranged plates are mounted perpendicularly to the machining plane, as well as in the fixed upper part, moving blanks to
the periphery and from the periphery to the center. Proposed machine makes it possible to significantly increase quality
and efficiency of work pieces processing from gems, and also significantly increase service life of grinding wheel due
to its uniform wear over the whole working surface.
Keywords: abrasive treatment, gems, guide plates, productivity, shaping.
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TIV: 556.2:626.86
XOKXO BA XOJIATU MEJMOPATUBHUHN 3AMUHXOU XYIVIA HOXUSW ITAHY,

Xaxépoe /[.M.
Jonumroxu arpapuu Tounkucron 6a nomu LI.IToUTemyp

Hctudonabapangan acocuu 06 gap Hoxusu Ilany Gaxiu o6€pit, Bobacta 6a MaliIOHN
HUCOATaH KaJIOH Ba JOPOU LIAPOUTHM MYCOMAM MKJIMMHI JAap MHMHTAaKau 3axupaxou oOi Oa
xucob MepaBaa. Mcrtudomabapum mabdakaxon oOEpHMM XaB3a acocaH a3 YOHMOHW ITybOau
HOXUSBUM AreHTuu OexmomTu 3aMuH Ba 00€pum (AB30) nHazmm Xykymatu Yymxypum
ToyukucToH amané kapaa Memasad. Mrrumoor oupg 0a oOrupid Ba OOTaABMUHKYHUU
non3upo mysban HoxusBu AB30 nap Maxamwixo yaMbOoBapi MEHAMOS/.

OMWIXOM acocuu pylIId 3aMUHXOU OON Jap HOXUS MaBKEW 4yFpo(di#l, TApKUOU XOK,
MaBYyaAUAT Ba Macoda To MaHOan 00 Ba XaMUyHUH PYIIIA HYTUMOA-UKTUCOAA Meboman . Jlap
XyIyau 3aMUHXOU ob€puiiaBangan Hoxusu [Tany cuéxxokxou naitgounm ooepugomra 1o 80%
ad3anuar nopana. Kucmare a3z maiijonxo, acocan aap cyddau skym Jopou XOKXOU Mapr3opi
MeOomana. MaBuyIusITH 3aMUHXOHW IMyATOpIIaBaHIa Jap XaB3a Ba MUKIOPU 3UEIU aXOJud
KOOMJIM MEXHAT MIAPOUTU MYCOU 0apOM KHUIIOBAP3# a3 XMCOOM pyIIIu HHPPACOXTOPU 0OEpi
06a Byuyn meopal. AWHU 3aMOH, 3aMUHXOM OOEpH acocaH Iap KUCMATU BOAMXO Ba TAHXO
KUCMaTH KamMu OH (0a Ha3gukéd a3 Xyn Kapaa InymaaHa) aap cyddaxou 0oaod 4oUTHp
mrympaana. Jlap HaTugan uH, pyman MUHOabaan o6€pi, acocad 00 uctudoaan 3aMUHXON HaB Ba
4aporoxxo, K1 OO0 a3 YOHMOM WH BOAM YOWTHMpaHI, aMallii Kapja MellaBaj, a3 uH Py,
Mai1o0H1 0OEPUM MOIIIMHA 3UET MEeTapa/l.

Maun6au acocuu obu nonusit gap Hoxusiu [lany, gapéu Ilany 6a xucod mepasaa. O6 6a
40%-u Maiigonxou oo6€pun xap3au gapéu [lany TaBaccyTy MOWroxxou oOKalllit 10/1a MEIIaBa/I.
Hap HoxXust 16 moiroxu oOKai MaB4y/I acT.

A3 2000 ra 3amuHum obmm MaBuymam yamoatu aexotu O3onin Ba MmaB3en Kapamymu
Hoxusiu Yaiixyn kucmarte a3 od, 1000 ra a3 mapéu Ilan4, TaBacCyTH CUJICHJIANONUTOXU
«Daif30001-Kanba», KU Jap TOOEHATH IIybOam ATEHTUHU OEXIOINTH 3aMUH Ba OO&ph map
Hoxusiu [TaHy Kapop mopaz Ba oH uctudogabapit MeHaMosIT, OOEPH Kapaa MeIIaBaH.

Yaasaiau 1. TaBcudu TeXHUKMH NOMroXXou o0Kami Ba MaioHu 00épin 1ap Hoxusin I1any
Table 1. Technical description of water pumping stations and irrigation area in Panj district

. - HUctebmoiu
Maiizionn 06pa, ra COJIOHAU Muxaopu | Muxkaopu Japo3un
a3 yym/a, | 3JIeKTPO3HEPrusi | MOWroXXo | arperaTxoM | JIyJaKamm
Xamaru 006pun , (xa3. KBr/ | u oOkami HacocH ¢umopaop
MOIINHA €0J1)
15062 4629 38,144 16 64 13,729

Maub6as: AB30

Hamynu acocun xokxou Hoxusiu IlanHy cuéxzamun 0a Xucod mepaBajl, KM OHXO Oa ce
Iyp X 4yJ0 KapJa MellaBaH/I:

1. Cuéxxokxou cabyk, KM Jap UKJIMMH XYIIKA TapMm 0a By4uya oMaja, KabaTu HOXyOu
HAOOTOTH MOIITA, Aap TapKUOAIIOH T'yMyC KaM acT, a3 OXaK OOHaHJ Ba OJaTaH HaMaKXOH
OCOHXaJIIaBaHAa JopaHA. Jlap mapouTu MyailssH oHXo 0a IIYpIIaBUU AYIOM MyOTalio
MerapaaH.

2. CuéxXOoKXoM MabMyJIl TapKUOAIIOH HUCOATaH 3MEATAP TYMyC [OLITA, a3 OXaK
Ooortann. Onxo kamTap Oa mypamaBid MyOTano MerapaaHi. YyHMH CHEXXOKXO aap
6ananmuxou a3z 600 To 900-1000 m Bomexypana. ap Oamanauxoun HUcOaTaH 3ué, Bodbacta 6a
ad3oumm GopumoT Ba OoWrapauu KabaTu HaOOTOTH CHEXXOKXOM MabMyId 0a CHEXXOKHU
THpa MyOaIal MerapaaH.

3. Cuéxxokxou Tupa (OHIM aCOCUM 3aMUHXOM OOEpHIIaBaHIaW HOXUS Oa XuCOO
MepaBaHI. 3epu TabCcUpu OOEpuUM OHUCEpPCOTa Ba KOPKApA OHXO XYCYCHSITH XOKXOH
KOpKapALlyJan CepXOoCWIpOo Naiao HaMmyJaaHa. bailHu KyXXOpo XOKXOU KYXU-XOKHCTaAppaHT
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UIIFOJI HaMyJaaHI, KA Jap HUIIEOMM KAaTOPKYXXo nap Oamanguxow Oomo a3z 1600 m
Xo0HumaaHI.

O6xou rpyHT#t nap cyddaxon sSKyM Ba IyIOM JOPOM Japavyad T'YHOTYHH MabIaHHOKHA
Oyna, 4y ypuu XOOWIIM OHXO HHU3 TYHOTYH acT. Bobacra 6a uH, OHXO 00 HUIOHAWXAHIAXOU
3epyH TaBcu( Kapaa MerraBaH/I;

Yazean 2. Uyl ypun Xo0UIIH caTXH 0GX0H FPYHTH Ba Japayan HAMAKHOKHH XOKH 3aMHHX0
nap noxusiu ITany
Table 2. Depth of groundwater level and soil salinity in Panj district

Uy ypuu xo0Oumm catxy ooxou rpyutin | Jlapayan HaMaKHOKUYU XOKHU 3aMHUHXO HUCOAT
HucOat 0a MaiIOHN YMyMUU 3aMUHXOU 0a MaliJOHU YMYMUH 3aMUHXOU OO
ob6n
TOo 1 M I-3m | Yy ypuaz3m myp Wypy | Wypu | Wypu | wmypa-
Harap- | mact | MuéHa | OanaH[ | 3aMUH
A
ra 755 11929 2378 9338 3073 1250 648 753
% 0,1 9,6 90,3 62,0 20,4 8,3 4,3 5,0

3apubu Moo XOKY IpyHT Oapou canrpesaxo — 0,03 cm/conus (6baanaTapuH); 6apou
rpyHTX0oM ruiit Ba yaHrmoHaH — 0,00023 cM/coHust (KaMTapuH) MyalsiH Kapja IIy1aaH/.

O06xou 3epuzamMuHil Jap 4y ypu 55-135 M a3 caTxu 3aMUH XO0UIaaH/I.

A3 maiimonn ymymun 3aMuHx0 88067 ra, nap comu 2018 3amunxou obépummaBanga 15062
ra Ba € 17,0%-po Tamkun nogaana. Jdap yaasanu 1 ad3ouinu MaiIoHN 3aMUHXOU OOMH HOXUS
nap conxou 2010-2018 memrHuxo 1rygaacr.

BobGacra 6a mapouTtu Tabuil, MaBUyOUATH MHHTAKaWl 3aXUpPaxoW oOW 3aMHUHXOM OO#
OcHUXOAT HOOapobap TakcuM InymaaHja. MuHTakaxoum Tabuit Oapou O0OEpHA TabpuxaH
XaMBOpPUXOM aJUTioBHaiIi, ku gap madatun gapéu I[lang (MmaBzem Kapamym) yoiirup
rapaunaada, 0a xucod MmepaBaHI. [lap MH MUHTakaxo, ofaTaH mabakaw Xya4opuu oOEph
uctudona Oypma MemaBad. 3aMUHXOM OOEpPUM MMHTAKAXOU TeMmard, KU Jap Macu HUH
MUHTaKaX0HW aJUTIOBHAJIA YOWTHUpPAHII, Aap 3aMOHU IIypaB# Jap JTOUpau JOUXaXOU KaJIOH OUJT
0a BacehrapJOHMHM 3aMHUHXOM KHUIIOBap3id, ku conxou 60-70-ymMu acpuw ry3amra aHYyoM
épraana, a3 Xya kapnaa mymaana. HoBobacra 6a oH, uH mabakaxou o6épi nmaprodraHu oopo
TaBACCyTH MOUrOXX0ou oOKalli, 0ab3aH 6a 6ananndapaopi 6a YaHI METP TAKO30 MEHAMOSI/.

Yanpaau 3. Maiinonu 3amunxou oouu Hoxusiu [Tany nap conxou 2010-2018
Table 3. Area of water lands of Panj district in 2010-2018

Maii- Maiizonu 06épi, ra
JIOHH
ymymu, | 2010 | 2011 2012 2013 2014 2015 2016 2017 2018
ra
88067 15063 | 15062 | 15062 15061 15061 | 15062 15062 15062 | 15062

A3 yanBanaxo auaa MelaBajl, MalJIoOH MUEHAW MaBYy1au 3aMUHXOU 00l HoBoOacTa Oa
cyppatu Oananau adzoumn axonit nap conu 2018, Hazappac tariiup Haédraact. Malimonu
3aMuHX0U 001 gap Hoxusiu [lany 6a xap Hadap axon# 0,12-0,13 ra-po Taukuin MeIuxal.

[MlaGakan o6€pum Ilany gap coxwiam pocTH uynomrynau Boauu aapéu [lany yoitrup
ramraact. KucmMatu xamBopuu Hoxusu IlaHy map 4yaHyOy Iapk, Jap HWHIIOOTH OOTHpUU
capraxy KaHaJld MarucTpainu Xaiakaép Ba JAap MUMOIY FapO, 1ap JOMaHAKYXU HAa3[U JIeXau
®daitzoboa-Kamba 6a oxup Mepacan Ba nap yanyoy rapo oH 60 nmapéu [lany Ba map mmmody
mapk 60 kamapu Ky/utaxou kyxu Kaparay Ba Tepeknuray nuxora rapauaaact.

XamBopit jopou Takpuban 30 kM gaposir Ba TO 9 KM MmaxHou Jopou Ay cyddaun
yynorapauaa meooman. Cyddau noéun nap napéu [Manyg 1,5-2,0 M a3 carxu 06 nap gapé kapop
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nopan. Tacman noéuuu cydda MyOTamon 3po3usd MIMITATHOK rapAuaaacT Ba MyXopu3aTh
MYyHTa3aMHU COXWIPO TAKO30 MEHAMOSII.

Yansaam 4. 3amunxou o0u 6a xap Hadap axouu aap com 2018
Table 4. Water lands per capita in 2018

Maiiionu o06épi Axoun Maiinonu o6# 6a xap Hadap axoui,
(ra) (com 2018) (ra/uadap)
15062 246,500 0.17

Cyddan myroM, Ku 1ap OH 3aMUHXOM 00E€pUU acoch Kapop IopaHI, Bobacra 6a kabatu
cepobuu gapé, 6-10 m 6omorap yoiirup ramraasa. Mownn MUEHAW CaTXU OH J1ap KyHJIaJTaHTA
a3 0,03 3u€n act. XycycusiTu XOcCH HaMyAH caTxuu pernited. Xycycan cyddan 1yroM macTiiaBun
KOCAMOHAHJ] Ba YysIXOM OOTAaKCHM, TMAaWBACTKyHAaHIAW TMacTxamit 0a xucod mepaBan. W
XyCyCHSITXOU MUKpopeniiepu BoaH, acocaH 06a JOaBpau aypydapo3u oO0Epit MyBopHUKAT
MEHAMOSI]I.

Xap ny cy(da a3 canrpesa, per, perxok, THJIXOK Ba ruil Tapkub épraana. CaHrpeszaxo map
caTXM YMHCXOM caxpall xoOupaaHa Ba 00 KabaTu pErxoK-TMIXOK Ba KabaTXou Kaaumau
cadenxok mnymoHuAa mynaann. Perm runi, gap kabaTu caHrpe3axo XoOusja, MaxHIIAaBUU
xamaTtapada Hagopan, radcuu oH Aap Xyayau 3uéd, a3 YaHI CAHTUMETP TO 3 M Ba 3u€na a3 OH
Tariup Me€baa. Pern yaHrMoHaHAM TWIA Aap HAMYAM TYHYKKAOaT gap radcuu KabaTu perxok-
TWIXOK# xo0uaaacT. [ MIX0KX0, oaTaH aap caTX Mexo0aH/I Ba Perxokxo Jap KabaTxou MoeHn
Kapop nopaHi. ['winm map vH XyayJa MalloHM HAa4aHJIOH KaJOHPO Jap KHUCMAaTuh FapOuu OH
UIIFOJI MeHaMosiA. Jlap coxou ajloXyia Cenxou Jap couxo 6a ByKybOosiHAA 3apapu 3ué Xam 0a
00BEKTXOU XOYaruu o6 Ba XaMm 0a Xoyaruu KMIIoBap3it MeopaHI.

3apubu monowmm a3 xama OamanarapuH 0,03 cMm / ¢ (bapoum canrpesa) Ba a3 xama
xyparapuH - 0,00023 cMm / ¢ (Gapou rwn) Tamkwt Meauxai. Jdap xymayaxou o0€pi CHEXXOKXO (TO
80%) adzanusT goiira, XOKXOU Mapr30pi KUCMaTe a3 MalIOHPO UIIFOJI MeHaMOsiHII. Bobacra
0a mapavau MIypiIaBul XOKX0, MUHTAKaX0W 00Epun HOXUSI 62 HAMYAM 36pUH TAKCUM IITyTaaHI:
myp 62,0%; mypu nact 20,4%; muéHan Maxjryau Hamaki 8,3%; qopou TapkKuOu 3U€aU HaMak
4,3%; mypazamud 5,0%.

Hapéu Ilany mukmopu 3uéaum oboBapaxopo Meopad, KU Yapa¢HH COJOHAW OHXO Jap
KrcMaTH caprax 133 MIIIMOH TOHHAPO, XaHT'OMH THpAarud MuéHau 3,3 Kr/mM3 Talkuwn Meauxai.
O6noxkuu mapéu Ilany (map caprax) Bobacta 6a Moxxo 00 HUIOHAUXAHAAXOH 3epPHH TaBCU(
Kap/ja MelaBas.

TubKku MabBIIyMOTH MyBO3UHATH 3aMUH Jap coym 2018 3amMuuxou nctudoaanaBanga ap
MuHTakaum o6€pum Hoxusu Ilany 15062 ra-po Tamkwin Meauxaza, kKu a3 oH 4629 ra 0o
MOUroxxou obkari o6épn kapaa memasaa. MHTUKomM 06 6a xaMau 3aMUHXOHU 007 a3 YOHUOU
paécatu AB30 nap Hoxusau Ilany anyom nona memasan. O6rupit a3 napéu Ilany taBaccytu
WHIIIOOTU OOTHMpuU capraxu OecapOanmay Hamymu py Oa py (dppoHTani)-u Xankaé€p amani
rapaonuaa Memasana. MHmootn maskyp comu 1949 coxra mryma, 6apou o6&pum TakpubOaH
16000,0 ra 3amuan Hoxusiu [TaHy nemoOuHM 1y1aact.

Yansaau 5. Macpadu muénan moxonau 00 gap aapéu Ilany
Table S. Average monthly water consumption in Panj river
Macpadu Muénan MmoxoHau 00, 60 M3/coHust
| 11 m | 1v \4 VI VII VIII IX X XI | XII
389. | 404. | 528. | 902. | 1,580. | 2,310. | 2,770. | 1,880. | 1,060. | 535. | 456. | 416.
0 0 0 0 0 0 0 0 0 0 0 0

A3 MHIIIOOTH caprax KaHaJln Maructpaiun Xaiakaép, 60 koowmustu ooryzaponuu 32,0
M3/CoHMsI HOTHIO MeTUpas, 1apo3uu KaHal 8,2 kM Oyna, a3 [1K62 poxu kaHaiu Marucrpain o6a
Macodan 3uéna a3 sIKk KWIOMETP, a3 HUIIIEMaH! TaKITMHTOXH TEIINHA MeTy3apaj, KU Jap OXUpHU
OH WHIIOOTH TaHOaBW YoWrup Oyna, TAbMUHKYHaHAau (papMOHpaBOoMM KabaT Oapou 10/1aHU
00 6a pocr, 6a kaHanxou Takcumotuu [lakapu xkyxna Ba [llakapu HaB me6oman. [Toéntap a3
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MHIIIOOTU TaHOABH KaHAIM MarucTpainu Xaikaép Homu Kenenut merupaj Ba 6a caMTu yMyMit
a3 yaHyOy mapk 0a mumoiy rap0d Xxamanm MUHTaKau ob6€puu HOXUIpo Merysapai. Kooumuaru
obry3apoHun oH gap kucMmaTu caprax 28,0 m3/conus, maposuam 33,7 km Oyna, OeBocuTa a3
Ha3AMKUM WMHIIOOTH MembaHa a3 obnaprou OyxpoHil Oa nmapém Ilany meryszapan. Kanamum
Kenenui map tamomu gaposin 00 4YaHIMH KUCMATU OOTAKCUMKYHUU HAMyaM MYyXaHIUCH
Myyaxxa3 Kapja IIyJaacT, Kd a3 OH TAaKCUMKYHAaKXO Ba OOMapToxou (GpapMOHpaBOM YOHHOU
POCT Ba YOHUOU Yar MOTUIO0 METUPAH]I.

Kananxou TakcumoTun HucO6ataH myxummu cuctema Auru, Kusun Ba Capmantoit 6a
xuco6 mepaBaHa. OOTAaKCUMKYHAKXOM acOCH Jap KaHAJIXOW Marucrpajiuu OetoHé Oyma, 00
MHIIOOTH TAH3UMKYHH Ba KOMamnanBaHJ My4YaxXa3oHUJa IIyJAaaHJ. Xamau KaHaJXOW acoci
Jap Mauypou 3aMUHH COXTa IIyaa, KOOMIUATH 00ry3apoHuu Ko 6apou gogaHu 00, Ha TAHXO
TUOKH HaKIIIa, OAJIKU 1ap XOJIaTH 3apypUST Ba XapoyoTu 3uéau od gopa.

Hap xynynu o6€pum Hoxmsi Ilany mabakam xy0 pymaédran Kymomgan yapa¢Hu o0
coxtamyna, Inabakan kaHamm3zatcuoHun acocun K-I obu OGapsuénpo 6a mapéu Ilany
Menaprosa. MabliyMm acT, KM 3aXx0ypXou MaBuyaa 0apou HUTOXJOIITH XOJIATH METUOPATUBUU
MaiioHn 06Epit kudos medoram.

Hap Maumyb, cucteManm wmaByygan oO0€pit map I[laHy HamMeTaBOHAJ KUILIOBAP3UU
TUYOPATUM IIUIATHOKU JIOPOM MAXCYJHOKUU OajlaHIU 3aMUHXOM OOEpPUPO HUTOX IOpa/l.
Kopu mabakaxopo capbopun TaxmmHUM OanaHau o6 a3 napéu IlaHy Mymkuin rapaJoHuAaacT.
TabMuHU OGOIBPTUMOAM HMHTHKOMM OO0 Aap SK COJ TO3aKyHHMH TakpuOaH | MWDIMOH M3
oboBapapo Tajgad MEHAMOsIT Ba OApOU UH 3aXUPaXOU 3UEAN MACOJIEXHt Ba MOJIUSBH Xapy Kapaa
MemaBad. ba XOTUpH OH, KM XapOo4yOTH XU3MAaTPACOHMXOM TEXHUKHA Oa KaMTapwH pacas,
XaHTOMHU TayuIv I1abakaxou ooEpit 3apyp act, KM Jap KaHAIM XaJIKaép TAKIIMHTOX COXTa
maBajg Ba Oapou COXTMOHY ucTtudogabapit TabMUpPy Ta4Iuaud MUHOABIAU OH YCYyJIU
THApOMeXaHu3aTcus 6a poxX MOH/IA IaBaj.

XaHromu OapkKapopco3uu madakaxo, XaTMaH 0axOJMXUU TaKpopil Ba OapKapopco3nu
Oy3ypruxou JIOUXaBUM KaHAJIXOW MaBuy/aa, a3 Yymjia pyidacTu KUTbhaxou OYXpOHiA, TabMUPH
AKBEIYKXO Ba MHIIIOOTH KYHJIAJIAHTU 3aX0ypit 3apyp acT.
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XOKXO0 BA XOJIATU MEJINOPATUBUUAU 3AMUHXOU XYAYIAN HOXUSAU ITAHY
Macoxatu 3amuHxou oO€pumaBanga nap Hoxusu Ilany 15062 ra-po Tamkun menuxan. dap
XyAyAW 3aMHHXOM oOEpuinaBaHman Hoxusn [lany cuéxxokxouw mnadmoumm ob6épumormnta 1o 80%
adzamusat gopann. Bobacra 6a gapayau MypHIaBUM XOKXO, MHUHTAKaxou OOEpUU HOXWS 0a HaMyau
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3epUH TAKCUM IIyJaaHa: IIyp; HIYpH MACT; MUEHAW MaxJIyId HAMAK{; TOPOM TAPKUOU 3UEIM HAMAK;
mypa3zaMHuH.

Kamumalon aco¢ : [Many, Xynynm, XojaT, MEIMOPATUBH, 3aMUH, O0XOM 3epU3aMUHHA, TAXKUKOT,
XOKX0, 00€puInaBaHa, MaiIOH, HAMAaKHOKIA.

MOYBbBI U MEJIMOPATUBHOE COCTOSIHUE 3EMEJIb TEPPUTOPUU ITSAHIXKCKOT O
PAHOHA
Mnowangsb Opowae Mmblx 3emMensb MaHpk@&Dr g a.paiHaH ao poau
Teppurtopumax AoOMUHUpYyrwWMMM a0 80% aABAAKTCSHA Cepo3eMmbl

3 0Hbl palioHa pacnpepgensawTcs cnepayloRamio N eHMHbIEN U . C P3
3aCONEeHHOCTMN U CONOHYAKM.
KmoueBbie ciopa: M5 H 4 X, TEPPUTOMRAYORL ®BEBINAS € ,N0A3€EMHBIE

mnccecnemqnapasBlibldg oepOoOmaA © MIB RAC.0O1TEHNE

SOILS AND RECLAIMING CONDITION OF LANDS OF THE TERRITORY OF PYANJ
DISTRICT
The area of irrigated lands in Pyanj region is 15,062 hectares. In irrigated areas, gray soils dominate up
to 80%. According to the degree of soil salinity, the irrigated zones of the region are divided into the
following types: saline; slightly, saline medium salinty and solonchaks.
Keywords: Panj, territory, state, reclamation, land, groundwater, research, soil, irrigated, salinization
area.
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TIIY: 687.1
KOPKAP/IN YCVYJIV COXTAHU CO3AU TUBOCH TUBE O BAPHOMAXOU
MYOCHP

Cauoii /lunagppys Pabousooa, /ladoboesa H.A.
Hounmkanan nomrexHukuu {onnmroxu rexuuxkuu Tounkucron 6a nomu akagemuxk M.C.
Ocumii nap maxpu Xy4yanjg

Jlonxaco3uu nuboc Aap 3aMOHU XO3upa Oemtap akTyaial Oyna, 3ya wHKUIod Edra
ucrojgaact. Jap 3aMOHHM Xo3Upa Jap COXau JIOUXACO3UM aBTOMATU3ATCUAIIYAau JUOOC
TaMOIOJIM TY3apHIll Ba aBTOMATU3ATCHUSIU JaBPAXOW aJOXUIAU JIOMXAcOo3M 0a cucremMaxou
YHHUBEpCAIIA, KU 0apou Xa/lIn MachallaXxOM HUXOAT TYHOTYH XM3MAT MEKYHAH[, MYIIOXHA
Kapaa memanaj. TamaboTu Xo3upa UH 0a TappOXTrapoHU Xap KaJOM COXal CAaHOAT 030]/I0HA
Uaopa HaMyJdaHU BOCUTAaXOU TYHOTYHM KOMIIIOTEpA Ba CHUCTEMaXOW aBTOMATHUKWM
KYHOHMJaIyga Mebomaa. A3 Xyl HaMyIaHU CUCTEMaXoHu Xamakopa Ba 6a Kop OyplaHu OH
nap coxau xya Oapoum 6a maKcaa pacumaH poxu Oemrap mebomaa. laptu acocum memn
padranu ToYyukucToH MH 6a MAKIM MyailsiH JapoBapaIaHu TapTHON TaE€PKyHUU KagpXo Iap
acoCH JIOLITaHU KOOWIMATU OOWM MEpOCH XaJIKUST Ba ap3UIIM yMyMuOalaph, KOMEOUXOU
MaJIaHUSTH MYOCUP, UKTUCOAMET, WIM, TEXHUKA Ba TeXHOJOrus Oa XucoO mepaBaa. ap
3aMOHHM MYOCHUP TEXHOJIOTHUSM HABUHU JIOMXACO3UM MAXCYJIOT J1ap XaMau coXau CaHoar,
WHYYHHH, JJap CAaHOATH AY3aHJary Baceb uctudona Oypaa myaa ucromaact. ba xama Mabiiym
acT, KM Jap Xopu4a [ap KHUIIBApXOM MyTapak KU ABpYIIO TappoXuu JTUOOC THOKU
texHonorusxou 3D 0a TaBpu Baceb MaxH IIyIaacT Ba MH coXa 0a TaBpu aMalil XamaY4oHnOa
oMyxTa Iynaact. Kobwinu 3ukp act, ku Tappoxuu 3D map myKouca 60 yCyJIxou TappoXuu
MeNIMHa JOPOU Baszudaxo Ba Koyrabxou Maxcyc act. 3D TexHoioTus cucreMad aBTOMAaTUKUU
ceueHaka Oyna, UMKOHUATH 3yATap 0a aHYOM pPACOHUIAHM HAKIIAXOopo MaiI0 MeKyHa.
JIubGocu ucTexcosin OMMaBi aillHU 3aMOH OucépTap 6apou Yyccaxou MylIaxxac, KU akCapusiTu
axoJIf Topal, ICTEXCOJ Kapa MEIIaBa.

bosin Kaiing, kapa ku coixou oxup TanaboT Oa ngubocu Maxcyc 00 HazapAOUITH
XOCUSITXOM ~ MyXo(u3aTh, OSKCIUTyaTaTCUOHW, TUTHEHW Ba JCTETUKM a3 Tapadu
HUCTEeBMOJIKYHaHAAroH xene adsyma ucromaact. JlekuH, muOOCH MaxcCycu aliHU 3aMOH Jap
0030pU MCTEHMOJIKYHAHIATOH TENIHUXOIIIYa MCTOJa Ha XaMa BaKT TalaboTXO0M OHXOPO
TabMHUH MEKYHAJ Ba Ha Xama BaKT 0a MIApOUTU MYXUTHU UCTEXCOJIOT YaBoOry act. bosia Kaiin
Kap/, Ki TAbMHUHU MYyBO(DHKATH TUHAMUKUU CO3aM JIMOOC Oa mapouTh uctudomadbapuu oH
sKe a3 Ba3u(axou acocit Ba aKTyaJIuH JOMXAKAILIUU JUOOCH Maxcyc Jap COXaXou I'yHOTYHH
HCTEXCOJIOT 0a IIyMOp MepaBa/Jl Ba JTMOOCH CAHUTAPUH TAOMOOH HU3 faiipu HCTUCHO HECT.

Cozau acocuu nubocu maxcyc 6apou tTabudon mgap 6apHomau I'pacduc 12 coxra myna,
aMcuiIau MHTUXOOIIy1a oBapAa myaa, 00 Ha3apAOoIITH TATab0TXou uctudoaadapaHIaroH Ba
MYXUTH KOPUU OHXO KOPKap.I IIY/I.

A3 uH 1ux03, 60 MaKcaau OMY3HUIIN TaaaboTXou TaOuOoH HUCOATH TMOOCH KOPHH OHXO
nap mybbam oceOIIMHOCK Ba pamnoauu 6emopxoHau kiuHukaBun Nel 6a Homu C.YpyHOB
nap maxpu XyvaHa 6aifHu KOprapoH IMypCculln 0a Tap3u XaTTH ry3apoHUIa Iy,

A3 mypcuiTHOMa MablyM TamT, KU 62%-u KOpPMaHIOHM IIybOau OCEOIIMHOCUPO
MapaX0 TAIIKWI MeAuXaH1, OuHoOap WH, aMCUIaW JTUOOCH TUOMM MapaoHa MHTHUXO00 Kapmaa
IIyaacT.

Jap HaTUYau TaXIWIM IMyPCUIIHOMA Ba BoOacTa 0a IMapoOWUTH MEXHAT Ba MYXHT KOpHU
O6apou TabUOOHM 1IyBOAn OCEOITMHOCKA Ba Paa0A#, KOMIUIEKT a3 HUMTaHa, XWIbaT Ba IIUM
neurHuxo/1 myxA. JIlubocu Tu6OUM MHTUXOOIIY1a 02 TAOMOOH UMKOHUAT MEIUXad, KU XYIpO
Iap OUIIXOX Ba3bHUSAT 0apoXaT XHUC KyHAHI, sSbHE -Jap HaBOATAOPW - HMUMTaHa Ba IIUM,
capnymu TUOOWM; - nap BaKTH MyOMHAau OEMOPOH - XWIhAT Ba IIMM OO HMUMTAHA Ba ILIUM
uctudoma OypaaH Kyiutai medoIam.

Bosin Kaiim xap/, KM XaHTOMH KOpKapau aHropa TajaaboTxou TabuOoH Ba (paboimsITH
OHX0, IIAPOUTU KOPHA Ba MYXHUTH aTpod Tax i kapaa myna, 6a Hazap rupudra mya. Taspe
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a3 TaXJIWIM [APOUTU KOPHHM TaOMOOH MablyM TaIllT, aCOCAH XaHTOMU (PaBOIUSITH KOpUHU
OHXO OemTap XapakaTxou AUHAMUKMHM AacT Oa Hazap Mmepacan. bunoGap wmH, Mo 6osig Oa
co3au KUCMHU 00JI0MHU JTUOOC aX MUSTH YUAAN JUXEM.

bo wH MaKcam Gapou OGapoxaTuu JTMOOC XaHTOMHU KOp Oapoum JTUOOCH OHXO OCTHUHU
“pernman” Oapou SKTAK Ba OCTHMHHM “‘KypTarit” 06apou XWIbaT MHTHUXOO IIya, 3€pO UYyHHUH
HaMyJd OYpHUIIN OCTHH O30JMH XapaKaTU JacCTXOpO XaHMOMHU KOp Hazap Oa aurap Hamyau
OypHIlId OCTUH XyOTap TaAbMUH MEHAMOSH/I.

Pacmu 1. Co3an sikrak nap 6apuomau 'PA®UC
Fig. 1. The structure of the unit in the GRAPHIS program
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bo makcamu Oanang OapJOlITaAaHU HUIIOHAUXAHAAXOU SPrOHOMHUKHU JTUOOC, SbHE
Kyail uctudomabapun muboc map memmbap, Jap KUCMU pOH Ba CHHA KHUCaXou OepyHau
pyaysuimyaa taxus mygaaHzm.

Bypumu sikrak 4ym xene, ki gap 0ono rydra mya, Oypuimnu pernaH Oyaa, 0301UH
XapakaTu JTacTXOpOo TabMUH MECO3aj, s’bHEe 0a XapakaTdh JAacT MOHear/i HaMeKyHal, KU WH
Oowvicu GanaH[I IIyTaHU HUIIOHIUXAHAAX0U 9PTOHOMHUKUU JTMOOC MeTapaal.

Cypobu sIKTak 030]1 Ba a3 Yy3bXOW 3epUH HOOpAT acT: memudap, MylmTak, OCTUH Ba
kucaxo. [lemmbapu sikTak a3 4okXou MykapHac nbopar act. Jlap Kurbau Kadacu cuHa Kucau
OepyHa pyay3u Kapja IyaaacT.

Kucmu myimT a3 mymrtak Ba Kam3yiadaud YygoliaBaHaa (0TjiaeTHON) nbopat Oyna, 1opou
YOKXOM MyKapHac acT. bosin kaig kapma, K Kam3yTdad YyAollaBaHaa 00 MaKcaau TaH3UMH
MUKPOUKJIMMHI (Pa3ou 3epu JUOOC TaXus INy[a, XYCYCHSTXOM TUTHEHHH JTUOOCPO OalaHn
MeTapaOHaI.

Bypuiu muMu 1ubocu Maxcycu TaOUOOH KiacCMKW Oyma, TOopou Kucau pyaysuiryaa
act. bBypumm 6osou mmM 60 TacMau 371aCTUKM KOpPKapH HIyJaacT, 3¢pO TAaH3UMU JAapO3UU
TacMa OapoxaTuu Koprap Ba Kymiail uctudomabapuu auOOCPO XAHTOMU KOP TabMHH
MEHAMOSII.

AMHM 3aMOH Jap HaTUYau PyLIIU OOCYpBhAaTH TEXHOJIOTHUSIXOU UTTHIOOTH, OGapHOMaXou
myocupu 3D MomenmpoHun auboc py Oa Tapak K Humxomaana. Mcrexcomortu mnempadrau
YaxoH XoJio a3 bapHoMmaxou myocupu 3 D uctudona kapaa, mudbocxou 6ocudarpo mnenkamm
XapUJIOpOH MEKYHaH/I.

Slke a3 uyHuH OapHOMaxo nH 6apomaun Marvelous desiner Ba Clo 3D meboman, kxu gap
caHoaTH ca0yK Baceb HCTH(O1a MeIIaBal.

Bosin Kaiin kapa, Ku IMKOHMSITXOU UH OapHOMaxo KajoH Oyaa, nap ax4yosri 6o gurap
OapHOMaxou MyOCHp Jap CaHOaTH ca0yk Baceb uctudoaa MemapaHa. Macanan, 6apHoMaxou

70



Pacmu 2. Cozan mumu tu60i nap 6appoman ' PAOUC
Figure 2. Design of medical pants in the GRAPHIS program
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Marvelous desiner Ba Clo 3D map Xya MaHUKEHM BUPTYaJIHH CEAHI03aTHPO JOPAHI, KU
UMKOHHST MEOUXaJ MYyPYyCTHH CO3a Ba IMMHAMUU JUOOC map OH caHYyuma maBaa. SbHe
TaBO3yHM JIMOOC, Ba aurap kamOyauxou (medext) mubocu TaXusinyga MyailsiH Kapaa mynia,
UCIIOX Kapnaa MmemaBaHi. bosin Kaig xapna, ku MH 6apHOMa MMKOHUATH Tafiup JodaHu
aHJ03al MAaHUKEHPO Jopald. AbHe, 00 BOCMTAuW OWMHAW AUAJIOTV METABOH JIapo3W, Bacebrw,
(haporupuxopo Tafiup noaa, Yyccau MyBopuKpO COXT.

bo makcamu canyumm cudat, SbHE TyPYCTUH CO3aU JTUOOCH TaXHSIIyAa UMKOHHSITXOU

O6apuoman Marvelous desiner uctudona mya, KM HATUYAXOU CAaHYUIN Jap pacMu 1 3epuH
oBapja IIyaaacT.

Pacmu 3. Canyuiu co3au taxusiiry/ia qap 6apaomau Marvelous desiner
Figure 3. Checking the design in Marvelous designer
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TaBpe Kiiouko map kutoOu Xya Kaia kKappaact, OapHOMad aBTOMATUU JIOMXACO3UU
TUOO0CPO a3 UyHHH 3UHAX0 YyJ0 HAMY/1aacT:

-TaBIUAEON € UH KU TAJIKUKOTHN:

-BOPUAKYHW;

-TapaK KEOoMn.

A3 uH cabab Texnomorusixou 3D map coxam ay3aHmaril Xoiio Aap 3WHAW TaJIKUKOT Ba
BOPUAKYHN Mebomiaa. Xono bapHoMaxoe coxTa Iyaa UCToIaaH/, K1 ajiokan bapHoMmaxou 2D
Ba 3D Gapou coxTaHu Komabxo Ba 1ap MAHUKEHU BUPTYaJN cudaTi OHPO CaHYHIa, Tap OMHAH
3D canvunaH Kyiuiaii MeOOIIaH/I.

bapou Tatbuk ncamapanokun 3D mMomenupoHum nmOocu TaObuOOH map OapHOMau
Marvelous disiner amanan numa 6apomMaia mrys.

bapou nemmpad T Yomea uctudoaau texnojgorusxou 3D myBoduku rydraxou map 6010
3UKpIIyAa Ba uctudoaan Bacew mabdakan MHTEPHETN camMapaHOK XucoOuaa memaBaj. 3epo
Oapowu Maigo KapaaHu 0030pU HAB HAMYHAaXOHW T'YHOTYHH JIMOOCH Maxcycu THOOW 60 cozaxou
MyBOGUK Ba aHTOpa COXTa IIy1a, 0apou HOWI ramTad 0a MaKcaaXxo MycouaaT MEKyHaI.

Hap xymoca oug 6a rydraxowm map 0070 3uWKpiiyga HaTh4a OapoBapma Inyna,
MyXUMMUSTH yCyJId KOpKapAau co3am jaubocu TabuboH 060 camapaHOKHH ucTUdOAAN
OapHOMaxo 0a Jouxaco3uu Iudoc 60 TexHomorusxou 3D Gapou 6a mact oBapaaHu cudatu
OanaHIu MaxXCyJioT, MEeMTUPHA KapJaH a3 HyKCOHXO, IMHAM KapJaHu JTMOOC Oa IIakiau Yycca
Ba Jap MY[JIaTH KYTOX MYpO HaMyJaHU BaKTU JIOMXACO3WHU JUOOC OaéH Kapmaa NIygaact.
TaBcudu anropaxow auOOCHM Maxcycu THOOW, TaBcu(HU aHIO03aBHH Yycca, JIOUXACO3UU
aMCUJIaBUU JTUOOCHU Maxcycu THOOW, Taxusu KoJMOXou acoch Ba €pupacoH Aap OapHOMaun
“I'papuc”, Taxus myma, MablIymMOoT oBapaa InmymaacT. CaHYUIIM co3aMl Taxusllyaa aap
oapHoMaun “Marvelous desiner” mmma OGapomama Iyaa, HyKCOHXOM JTMOOCH KUT(HN HCITOX
nmygaact. bosn Kaim kapa, ki camapaHokuu uctudoman 6apHoMaxo Ba 3D TEXHOJIOTHUSAXO
Japy, rapauaaacrt.
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KOPKAPIU YCYJIU COXTAHU CO3AU JIUBOCU TUBEU O BAPHOMAXOU MYOCUP

Makoman Maskyp 0a Oappacuu KOpKapAW YCyJIW COXTaHU JUOOcH TUOOM 00 OapHOMaxou
Myocup Oaxmmia myaaact. MyamndoH Kaix MeHaMOSsIHA, K1 JIOMXACO3MHU JINOOC Aap 3aMOHHU X03Upa
Oemrap MyOpam ap3€é6m rapauaa, 3ya pyma €édra mcromaact. Jlap 3aMOHHM X0o3Mpa Jap CoXau
JIOMXACO3UN aBTOMATH3ATCUALIYAaN JIMOOC, TAMOIOJIM Ty3apuIl Ba aBTOMATH3aTCUAU [aBPaXou
AJIOXUIAN JIOUXAaco3i 0a CHCTeMaxoM YHHMBEpCAJIN, KM 0apoM XaJlIM MacbhajaXou HUXOST T'YHOT'YH
XM3MaT MEKyHaH], MyIIoXHuaa Kapaa memanad. TamaboTu Xo3upa UH 0a TappoXrapoHH Xap KaaoMm
coXau caHOAT O030J0HAa HIOpa HaMyJaHH BOCHUTAXOW TYHOTYHM KOMIIIOTEp/ Ba CUCTEMaXou
aBTOMATUKMKYHOHUAaIyaa Mebomaa. Myamudon 6a oH vilopa MEHaAMOSIHA, KU a3 XyJ HaMyIaHU
CHCTEMaXOoM Xamakopa Ba 6a Kop OypAaHM OH ap coxau Xya 6apou 6a MaKcaa pacuIaH poxu Oemrap
meboman. laptu acocun mem padrann TOYMKUCTOH MH 0a NMIAKIN MYailsiH 1apoBaplaHd TapTHOH
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TaUEPKYHUU KaApXO Jap AacoCH JOITaHW KOOWIHMATH OOWHM MepocH XaJKUSIT Ba ap3ullIn
ymyMuOanrapi, KoMEONX0U MaJaHUSITH MyOCHP, UKTUCOAUET, MIM, TEXHUKA Ba TEXHOJIOTHS 0a XUcoo
MepaBal. Jlap 3aMOHM MyOCUp TEXHOJIOTHSIM HABUHU JIOMXACO3UU MaXCyJIOT Aap XaMau coXau caHoar,
WHYYHWH, JJap CAHOATH JIy3aHaari Baceb nctudoaa Oyp/a nyaa ucToaaact.

KamugBo:xkaxo: Tamabotr 0a aubocH Maxcyc, MCTEBMOJIKYHAHIATOH, TappPOXUU JIUOOC THOKU
TeXHOJIOTUAX0U 3D, yCynXou TappoXuu TMemHa, KoJabXou Maxcyc, TEXHOJOTHS CHCTeMau
ABTOMATUKUHU CeUeHaKa OyJa, TMOOCH UCTEXCOTU OMMAaBH.

PA3PABOTKA MOJEJEN N3rOTOBJIEHUS MEJUITHCKON OJEKIBI C IIOMOIIBIO
COBPEMEHHBIX [IPOTPAMM
NaHHaS- cTaTbs nocBsALUEHaA o630pYy pa3BUTMUSA cCnococ

McnNnonNb3oOBaHMWEM COBPEeMEHHbBX nNporpamMmM. ABTOpPb OTMeUYa
npunobpeTtTaeT BCe OONblWee 3HaYeHMWeEe LWe ec TEOPCEMWMST e B b HO® N
aBTOMATMU3INPOBAHHOINIO MNpPOEeKTWPOBAaAHMUA oOofexXOb HabGnwpgae
OTAE€eNbHbBX ULUWKNOB MNpoOeKTupoBaHUSA, K YHMUBepcanbHBLBM
pa3HbX 3ajgay. Texkyuwnmin cnpoc BaARHIABDEOBAOBPAOMY MDD,
ynpaBnsaTb pPa3/lIM4YHBIMU KOMMNbITEPHbBMUW cpepgcTBamMm #”n a
oTMeyalwrT, YT O oOBNajeHWe KOMNNEKCHbBMMU C U-CTyeUM@ammim U
cnocob6 pJocCcTuUuXeHMUA Uenun.cclan alBaHIbKW KWCC/TaBHAe M BINAGITCE O T
noaor oToBKW KappoB Ha ocHoBe 6o0oraTtToro noTeHUuMana H
LeHHOCTEemn, LOCTUXEHNIN COBpeMeHHOM KYNnbTYypbl, 3K OH
COBpPEeEMEHHOE BpeMSAIpPHEKAMNPOBAHMOUMO BT/ ENNA WNPOKO MNPUM
NPOMbIWWAIEHHOCTMW, B TOM 4Yyumcne MU B WBENHOM NPOM3IBOACT.
KiawueBpleciioBa:C N POC Ha cneumnmanbHY opgexay, noTpeburtent
TeXHoNnNormamw, npexHue MeTOAbl UoppoMebk, T U PO RBEBBMAOT NAC,N e nq
aBTomMaTumnmyeckas cumcTtemMa, cepuimnHasas opfexpga.

DEVELOPMENT OF MODELS FOR MANUFACTURING MEDICAL CLOTHES WITH THE
HELP OF MODERN PROGRAMS

This article is devoted to an overview of the development of the method of sewing medical clothes
using modern programs. The authors note that at present, fashion design is becoming increasingly important
and is rapidly developing. Currently, in the field of computer-aided design of clothing, there is a trend of
transition and automation of individual design cycles to universal systems that serve to solve a variety of
problems. The current demand is that designers in any industry be able to freely manage various computer
tools and automated systems. The authors note that mastering complex systems and using them in their field
is the best way to achieve the goal. The main condition for the progress of Tajikistan is to determine the
procedure for training personnel based on the rich potential of the national heritage and universal values, the
achievements of modern culture, economics, science, technology and technology. In modern times, a new
product design technology is widely used in all industries, including the clothing industry.

Keywords: demand for special clothing, consumers, 3D clothing design, old design methods, special
shapes, 3D automatic system technology, mass-produced clothing.
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TIY: 591.543, 627, 631
TAFUUPEBAN XYCYCUATXOU DKOJOTUU BAB3E IIABAKAXOM
TUJIPOJIOTUU MAYPOU BOJTOOBU XAB3AHU JIAPEN BAXIII AP IIAPOUTH
JTINTAPTYHIIABUM UKJIAM

Kapumos M.JI.
Jlonnmroxu Mmuiiiun TounkucToH

Tubku w™mabaymorxow xamamMoTu Kymurtam omopu Hazaum Xykymatu Yymxypuu
ToYuknCTOH MUHTaKau TaX KKIIaBaHIa, Mavpou aapéu Baxii, XycycaH moéHoOu mMaypo, siKe
a3 HOXUSIXOU CepaxoIuu YyMXyph 6a mryMmop mepaBaj. AWHU 3aMOH Jap XaB3au gapéu Baxin
00aHOOPXOM TPYHTHH XypHAy KaJOH COXTa IIyAa, TO XOJ (aboiuaT HaMyaa MCTOAAaHI, KU
KUCMH Ha3appacu MUHTAKAX0U YyMXYpPHUPO HIIIF OJT MEHAMOSIH]I.

Taxauau XojlaTu KYHYHUM I1abakau XaB3au gapéu Baxin uMKoH Meauxad, Ku JuK KTu
Maxcycpo 0a:

- BalipOHINIaBUU ByChAaTH BaceH (pa3ou re0IKOII0rN;

- BalipOHINIaBUY TACHU(U TUIPOJTIOTYA Ba XapOPATH 3aMUHX0 Jap HAaTU4au 00EpUM CyHBM,
3eprOOMOHM Ba MIYPIIABUU AyOOpau 3aMUHX0;

-a()30MIIIM KOHCEHTPATCUSU IJIEMEHTXOM 3apapoBapy KUMHEBM Ba MalBaCTaruxo, Ku
HECTIIABUU 9KOCHUCTEMAau TaOUM Ba X04aruu KUILTOKPO TAbMUH MEHAMOSI]I, paBOHA CO3eM [2].

Jlap COXTMOHM MHIIOOTH THAPOTEXHUKUHU KAJTOHHN XOYaruH XallK MYIIKIJIOTA Maxcyc 0a
BYYyZl MEOSI, 3AMUHXON OeXTapHHH KOpaMH XOYaruu xajk, Ku Jap aTpodu Maypou napéu
Baxm YolirupaHn, 3epu TabCUPU TEXHOTEHW Kapop Merupania. XaHTOMHU 3€pU TabCUPU
TEXHOTE€HW Kapop rupudTaHu 3aMUHXOHU Oy3ypru MUHTakKa, Ha TaHXO 00 MaKcaau KUIITY KOp,
0anku 00 MaKcaau COXTMOHU MHIIOOTH Xa€TaH MYXUM paBOHA Kapja LIyJaaH, mapouTu 6a
uctudoma mgogaHM OWMHOXO Ba MHIIOOT Te3y TYHJI HOMYKamMMal Tapauaa, “apacHu
OapKapopco3/i Ba TabMHUpH (KamuTaial) YOpUU OHXO Mypakka® rapamma, XapoYoThu TOMHU
3UEaaTUpo Taad MeHaMosif [2].

CoXxTMOH Ba 0apKapopCco3Wu HHIIOOTH Xa€TaH MyXUM Oapou XapakaTh HaKJIUET
JTYIIBOPW 3401 MEHAMOSI/], OHXO aJloKau OalfHU aXoJiii Ba IEXOTPO HOMyKaMMaJl Meco3aH . A3
MHUHTaKau TabCUPHU TEXHOTEHW 3apypaTu OapoBapmaHu poX ®po 06a muéH meoBapan. [lap
IAPOUTHU KYX MOOIIA, COXTMOHU JaX ¥ IyJIXOM Xypay MuU€HA Ba KaJIOH POXAHIO3W Kapia
MemaBaj [2]. Jdap acocu MabIyMOTXOU OMOPW MUWIIUAPIAXO METpU Mykaad o0Xo, KU Aap
obanOopxon OanaHaduUIIOp 3axupa INyJaaHa, Aap XoJaTH XapoOoBap, Jap MHUHTaKaxou
TaABCUPU WHTEHCHUBUU CEUCMHUKA 0a MHHTAKaXOW aXOJIUHUIIMHU XYIAyId TaX KKIIaBaHIa
XaTapxou TaXOUAKyHaHAa 3401 MeHaMosd. A3 HUH JIMX03, capyaliMaud acoCUU OMWIH
XaTapXou TaxJUIKyHaHIa UH Hepyroxu oomm OGapkum Hopak 60 xaymm 10,7 xm? Ba Pofyn
13,2 kM3 mebotma [6].

XAaHTOMU COXTMOHM HWHIIOOTH THAPOTEXHHKMN XaymMu HaKOXow KY X Hd3ouin meéda.
UyH Kouma, MaBOIU Kapitepxo 6apou COXTMOHU MHIIOOT uctudoaa Oypaa memanan. Jlap uH
XOJIAT 3aMUHXO0M XOYaruu xajik TajaopusaT rapauaa, XaTapXxou oKuOaTXon HOMYCOUIONITA a3
kaOmmm (aboyn rapaumaaHu Yapa€HXOW JK30TeHW, QypyfFanTil — spuum Mab3yMmMi Ba faiipa
TYHJly T€3 Baceb MerapaaHn [2].

Kaiin xapman 6a maBpua act, ki gap conxou 1940-ymu acpu rysamra, gap Xymayau
MOUTAXTU YyMXYypW cuiIcHiIan Hepyroxu Oapkum oboum xypau Bapzo0 coxra 6a ucrudona
noma myn. Tavpubam uctudomadapuu OHXO HUIIOH HOJ, KU MH HEPYTrOXX0 a3 YuXaTu
9KOJIOTA 0a MYXWTH 3UCT Tabcupu MaH(W HaMepacoHaq. A3 WH JMX03, COXTMOHHM WH TyHa
HEpYTroX ¥ Jap IApOUTH KY KCTOH a3 YUXATH IKOJIOTW Ouceép O6a MaBpua MeOOIIa/I.

Omy3umm taypudan YaxoHV HUIIOH MEAMXAl, KU Hepyrox ¥u xypa 6o ukrumopu 1000
kBT MeTaBoHa MuHTaKaxou aXoJauHUIKUHPO 00 Tebaoau 10000 kBt 60 KyBBau 60apK TabMuH
HAMOSII.

Bapou 0a xop mapoBapaaHu arperatxou Hepyrox ®u xypadapaéau 10 m3/c o6 3apyp
act, Ku Oapou WH MaWgoHU o0OaHOOp Yy3bM HecT. 3epuOOMOHUM MAMIOHM KY KCTOH
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FAalpUUMKOH acT, 3epo JE€BOpaM HAa OH Kaaap OaJaHApO COXTaH J03uM acT. HUyHHH nap
XOJIATU XaTapXou CEHCMHUKA 0a MyXUTHU 3UCT XaBDU YUAAN BOpUA HaMeco3ad. 3apypaTu
COXTMOHHU POXXO Ba XaTTH MHTUKOJIM OapK a3 OaifH Oappomira MemaBal, KU a3 YuXaTu
uKTHCOIM MaHpuaToBap Mebomam [2].

Jlap MUHTaKaxou Ky KU Tax KKIIaBaHIa COXTMOHHU HEpPYyrox ¥y Oapkuu Xypna OGapou
TabMUHU KyBBaW OapK Oowucu KaOyn mebomianm, 3epo nap rysamira UH aman Hu3 uctudoaa
Merapaana. CoXTMOHM Hepyrox ®u OapKuio odouu xypa uctudomadbapum Xa3zopxo TOHHA
AHTUIIT Ba pPaBFAaHXOM MOJIUJAHW, KM 0apou UCTEXCOJIM KyBBau OapK Xapo4oT merapaal,
capda MeKyHa.

bab3e madakaxou ruapoJiori Ba sHepreTukuu aapéu Baxm. Xap3au napéu Baxm sxe a3
Oy3yprraput mabdakau ruaposioruu ToYukucToH 0a mymop padta, KHCMaTH MapKa3uu OHPO
a3 muUMoOJIy mapK 06a YanyOy fapo Oypuma meryszapai. Jlap Mmaymys, TehOOAU IIOXO00XO Ba
Yapaéuxou o6 gap Maypou gapéu Baxi 6276 agaapo TalIKuia MeIUXaa, Ki Japo3ud YMyMUU
oHxo 0a 17073 kM Gapobap act. AifHU 3aMOH mapo3uu 96% mapéxo a3z 10 kM kamTappo
Tamkuil Meauxaun; 3%-u gurap a3z 10 to 25 kM Ba 1%-u gurapaiun 6oman naposuu 25 1o 50
KM-PO TaIIKWI MeauXaun [3].

Yaasaum 1. Tacuudgu moppomerpun 6an3e napéxou xas3am napéun Baxm (A.O. Kemepux.
I'maporpadusiu ITomup Ba Iomupy Outoii, 1978)
Table 1. Morphometric classification of some rivers of the Vakhsh river basin (A.O. Kemerikh.
Hydrography of Pomir and Pomir and Oloy, 1978)
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1. | Kusmicy Cypxo0 (6a pocr) 254 8380 3600 1835 7,7
2. | Mykcy Cypxo0 (6a yar) 88 7070 2714 1835 10,0
3. | Cypxob Baxuu (6a pocr) 146 | 7286 1835 1163 4,6
4. | Kokcy Cypx06 (6a pocr) 11 1294 1823 1708 9,6
5. | dpxuu Cypx06 (6a pocr) 48 1170 3309 1570 36,2
6. | Scman Cypx00 (6a pocr) 30 208 3400 1568 61,0
7. | Capbof Cypx06 (6a pocr) 81 1780 3586 1246 28,8
8. | Canrukap Cypx00 (6a pocrt) 42 291 3400 1242 514
9. | ObuxuHros Baxm (6a gam) 196 | 6660 2960 1163 9,2
10. | O6u ma3zop OO6uxuHTOB (62 Ya) 36 1030 3200 2168 27,1
11. | ParaoB O6uxuHros (6a pocr) 62 781 3110 1958 20,2
12. | Cypxcy OOGuxuHros (6a pocr) 36 266 3800 1446 65,4

Hap xaBzaum gapéu Baxm 569 kymxou ky X @o macoxatu ymymuu 17,37 kM2 6a Kauig
rupudra nrygaact; 6ananauu kynaxo a3 280 to 3500 m mepacan [3].

Hapén OOuUXMHTOB — a3 Xama cepoOTapuH Japéu XaB3au yamnu aapéu Baxm 6a mrymop
MepaBaz. Macoxatu maypon OOuxuHToB 6660 kM2, mapo3uami 196 KM-po TAIIKWIT MEIUXa/I.
Tubku TacHupu mMaxcyc, XaBzaun OOUXMHIOB, Oa faiip a3 UH OajlaHJAMU a3UMH CHUJICHIIAKY XOX
XycycaH J1ap KucMaTtu 601000u XaB3a, 6amanauu 3uéna a3z 5500M a3z catxXu GaXppo TaIIKuI
0714, aXHIIABAHIAW Bacew YapaéHu Oy3ypru mupsixxo, Maigonu 6apgpxona Ba 6apdun 6a
myMmop MepaBaja. Macoxatu ymymun sax6anann maypo 6a 712,4 xm? 6apobap mebomana, Ku
macoxatu 10,8%-u capnobau nap€po Tamkwi meauxan [7].

Hapén OOUXuHroB 1ap HAaTUYau MyTTaxuauu Yapaéuu gapéxoun ['apmo Ba Kupkuzob 6a
ByYyn meosa. Tamkunanmxanman acocun OOuxuHroB — gapéu ['apMo a3 Kucmatu fapOum
MHUEHAU CUJICWJIAKYX BU AKajeMmMusu uiMxo 00 Oamanauu kommiaadn 2960 m a3 mafopau
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OCHUXOAT KAJIOHTAPUHU XaB3au nupsaxu ['apmo, ku napos3uu 27,5 KM-po TaLIKUI MEOUXA/I,
capuammMa Merupan. Ilem a3 sk4yos mygan 6o mapéu Cypxo6, Boaun OOUXHUHTOB Baceh
MeIIaBa, Jap Maypo Ya3upau Iiycra Tyaa Kapja Inyaa, maiao MeraBai.

CapuamMau acocuu fuzorupii gap Kucmatu TMo€HOOM OOUXUMHIOB MHUPSXXOU
obmynancroa, 6aphxou MaBcuMM Ba 00X0H 3eprU3aMUHN MeOOTIIaH .

Hapén Obumazop — moxodu KajoHTapuHU acocun OOUXMHTOB Oa IIyMOp MepaBa.
Xam3a 00 OamaHaAUM KaJloHU cuicuiaky XoX(Kymtaum ApHaBam — 6083 M), MUPSIXXOU KaJOH
(171,5 km2), ku 16,7% MacoxaTu OHpPO TAIIKWI MeauXxand, TacHud merapaan. dapéu Obumazop
a3 mupsaxu Mazop 0o Gamanauu mytiak Hazau 3200 m capuamma Merupana. To Yopi mynaH
6a mapé 7 km aBBas a3 nupsixu JapBo3 capyaiima Merupai.

Obumazop a3 Boguu bopuk (Kambap) Yyapaén merupaa, Ku a3 XOOUIIXOU MUPSAXN ITyp
Meboman. Japéu OOumazop 6a mapé Ba 00 fU3OTMpUM NHUPSAXN — Oapdi TaautyK dopa.
CapuamnMau acocuu fU30TUPUH Aape MUPIXX0oU 001y IaucToaa, 6aphxou MaBCUMM Ba 00X0u
3epu3aMuHi MeOomaug [7].

Hapéu PaFHoB — a3 xucobu cepoOW Ba Oy3ypruu MaiiIoHu XaB3a AYIOMUH Japén IoXo0u
poctu OOUXMHTOB 0a ITymMOp MepaBaj. XaB3zau mapé Jap HUIIEOUHM 4aHyOW CUJICWIIaKy ¥
[Iétpu 1 60 Gamanaum 3uénu mytiak To 5403m Yoiirup meboman. Xap3au gapéu PafHoB 6a
Yapa€HXOM CeIu XaTapHOK Taajutyk gopa. Yapaéuxou ceil 1ap MH MUHTaKa XycycaH MOX KU
HIOJT Ba aBTYCT, JIap aBpau OCHUXOST aBYrUHPUU OOIIABUU ITUPSIXXO PYyX METUXA.

Hap YanBanu 2 TacHubU YapaéHu colloHan O0ab3e Japéxou 6051000m XaB3au mapéu Baxmr
HUIIOH JT0/Ia IIIy/1aacT.

Yaasaau 2. Tacaudu yapaénu cosioHau 6ab3e napéxon 00710001 xaB3au gapéu Baxm
Table 2. Classification of the annual flow of some rivers upstream of the Vahsh river basin
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L Kusuney | nex. lapayt-| o5 | 15 | 13 | 0 |6 | 41,6 | 7.36 | 2,31 | 1310 | 0,06
(Onioit) Kypran
2. | MykKey uct. JlaBceap 18 | 52 1 30 | 0 | m-6 | 111 16,9 533 | 3490 -
3. | Tammuxyn | 10km Oamann 33125 | 45 | 0| 6 (16,1 (40.4) (12,7 508 i
a3 JaxaHa ) ’ 3)
4. | Muraykya | Kuu. 40 | 23 [ 37 |0 | 6| 167 | 314 | 991 | 526 | -
SApmazop
3. | Obunros | Kuu. 29 | 44 | 27 | 0 |n6| 59,7 | 31,8 | 1001 | 1890 | 0,16
CaHnrsop

[Mapx;: n-6 — mupsixin — 6apdn, gap kaBc — HUIIOHAOAM YapaéH a3 mymoXxuaau A. O. Kemepux

Hapéun Kusuiicy (Omnoit) — Tabeucauxanaan acocuu gapéu Cypxo0 6a mymop MepaBa.
Kucmu 3uénu XaB3apo (20%) dazou Bacen Boauu Onoii, 6a napo3uu 130 kM €30HMAA 1IyAa Ba
22 xM 60 maxHoW Kaja — kaau YapaéHu MueéHa Ba 601000u napéu Kusuicy 6ana Hamynaact [1;
4].

Hapén Kwusuncy (map 0601006 Xamuyn Opmoif) a3 YanyOy Illapku HumeOun
cuicuiaky xo¥ Omnoil, 6ananauu mytiaaku Hazau 3800 m capuamma Merupad. bomnoo6 map
napo3uu 6 KM — U aBBaj gapé€ 0a mapk gap Boguu Kambap Yapaén merupan, 6abvaan 10 km
xajKa 3ama 6a fFap6 6o maxanoun Boauu Ooit paBoHa merapaan [1; 4].
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Hapéun Mykcy — nyromuH Ttabcucauxangau napéu Cypxo0 (Baxmr) mebomman. Xap3au
MyKcy nap 6anmaHauu a3 Xama 3uéaTapu KUCMaTH XaB3au gapéu Baxin Yoiirup act. bamanaum
MuEHaU XaB3au Mykcy 6a 4540 m 6apobap act. bamanaun 6an3e cuicmiaky xoxpa 6500 m Ba
3uéna a3 uH Mepacai. Mu a3 Xxama 6ananaraput xa3zau [lomup 6a mymop mepanan [5].

Hap Kucmatu 60ouu XaB3a 0opUIoTH OeHUXOST 3uéau caxT (To 2500 MM map sK codi),
ki 0a maiiouiny sxO0aHINu MUPSXX0oU azuMyycca cabab MmemaBaja, 6a Hazap mepacan. dapéu
Mykcy a3 papéxou Cemnmapa Ba Caykcoii Tabcuc Me€ban. To adrum 6a KucMaTu pocTu
O6uxynyk nap macodau 48 kM 6a MyKcy mapéua Ba mapéxou Oucép 4YopW merapaan, Ku a3
nupsxxou cuicusiaky Xox Iérpu 1 To Omoii Fu3o Merupasf [S].

Hapéu CapOof — a3 Xama KajoHTapuH moxoou gapén Cypxo0 6aliHU pe3uIroxu napéu
OOuxuHroB Ba MyKcy 6a macoxatu xap3a 1780 km? Ba mapo3uu 81 kM, HHUYHHH, 00 cepoouun
68,5 m3/c 6a mymop MepaBaa. MH napé a3 myTrraxuauu oy napéu kajoH Fapud Ba dyOypcu
Tabcuc édraacrt.

Fapud, xu gap kucmatu 601000 Haykypym HOMry3opi memmiaBaj, a3 pe3ulln sSKYaH]I
napéuaxo TabcuC Me€bad, a3 MUPSXU MMUMOJNA MUEHAU CWICWIAKy ¥ Xucop 0o Oamanguu
myTiak Hazau 3580 m capuamma merupan. Ilem a3 pesmm 6a mapém dyOypca, Fapud 0Oa
KkrcMaTH yanu aapéu Jdapau Banyupyn Yapaén merupan. dap noéuu naxanau gapéu yoypcea,
Cap0orf sky sikbopa 6a KucmaTu YaHyO raira, gappanl aMUKU CWICUIAKy ¥ KapoTeruHpo
Oypwuir MmeHamosin [1; 4].

Hapéu Apxuy — a3 Xucodbu cepodil AyroMUH Japéu 1moxoou poctu xazau Cypxo0O O6a
xuco6 MmepaBan. Jlap mH Yo map sk coil 6opumiotd atMochepn 6a anmozam 2500 MM Ba
sx0anauu Oy3ypr (106,8 km?2) 6a Kaiig rupudTa mygaact. Fuszorupum gapé a3 mupsIxxou gap
oamanauu Mmytiaaku 3309 M YoirupOyaa, capuaiiMa Merupa.

ITemr a3 pe3um 6a napéu Jdapau nues, Apxuu 6a YanyOy — mapk Yyapa¢H Merupai, BOJIUN
napé to 0,3 — 0,5 kM Baceb Merapaaj, Jap Pe3UlId KaJOHTAPUHU Yalld LIOXO0U Japéu
Kaparymxona Boguu Apxuu to 1,5 kM Baceb Merapaa.

Hapéu Kokcy — a3 xucobw HumoHmoau Xap3za (1294 xm?) Ba cepobW ceroMuH
TabcUcauXanaam Yapa¢uu napéu Cypxo0O 0a mymop mepaBal, KU Jap HaTUYaU PE3UIIU Ay
napéu acocuu xam3a Tamaukyn Ba Ilutaykyn tabcuc mecban. ap OaitHu YapaéHu gapéu
Cypxo0 xaB3au mapéu Kokcy macoxatu kaimoHu nupsxupo (160,1 km?2)-po mopo mebomran, Ku
12,4%-1 MacoXaTu XaB3apo TamKuiI Meauxas. Japéxon uH xap3a 60 cepoON Ba aTUIIN mIax
(80- 100 m/xkM) Ba map Maypo MaBYYIUSITH OOIIOpPAaK CAHTUHM IyPTAJIOTYyM (apK MEKyHaH/I.
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TAFUUPEBUU XYCYCHUATXOU SKOJIOT'UU BAB3E IIIABAKAXOU TUAPOJIOTUN
MAYPOU BOJIOOBU XAB3AU JTAPEN BAXII JIAP ITAPOUTU IUTAPTYHILIABUU
NKJIUM

Xap3au gapéu Baxm sike a3 Oy3yprrapun mabakau rugponorud ToYukucToH 6a mymop padra,
KUCMAaTH MapKasuu OHpPO a3 LIMMOJIy mapk 6a 4anyOy fapd Oypuna merysapald. [Jdap MuHTakaxou
KY ¥ TaX KKIIaBaHJa COXTMOHHM HEpPYyrox ®u Oapkuu xyph O6apoum TabMUHU KyBBam Oapk Ooucu
kaOya MeOolIaHi, 3epo Jap ry3amiTa MH amal Hu3 uctudona Merapauld. COXTMOHM HEpPYrox ®u

79



Oapkuio obuu xypa ucTudoaadbapuu Xa30pXxo TOHHA AHTHUINT Ba paBfaHXOW MOJIUAAHW, KU Oapou
HCTEXCOJIN KyBBau 0apK Xxapo4yoT Merapnas, capda MekyHas.

Kammasoxaxo: xaB3a, mapé, YapaéH, nupsix, Maypo, 601000, moéHob, mabdakam THIPOIIOTH,
XaTapXou TaxIuKyHaHIa, HEpPYroxu 6apKuu oOuu Xypa.

U3MEHEHHWE SKOJOT'MYECKUX OCOBEHHOCTEM HEKOTOPBIX THJIPOJIOT MYECKUX
CETEH BEPXHEI'O TEUEHUSI BACCEMHA PEKH BAXII B YCJIOBUSIX N3MEHEHUSI
KIIMMATA

BacceinH pekun Baxw aBnsgsetrTcsda OAHON M3 KpynHemlwnmx T
LeHTpanbHasa YacThb MBOECT OEIAaBeATACA’NO.ICO BC enBcecpioe g 0 B@BH U U T C
LONYyCTMMO CTpPOWUTENbLCTBO MODARAX N I DACKTQODAMKRPUW i 1 4 N1 M
npakTunuka npumumMeHsnacb M B npownom. CTpoumTenbcTBO Ma
McnNnonNb3O0OBaHMUE TbCAY TOHH Yrns MU CMBBOWAHRX NTPaAanepBdAL-L
93NeKTpoOaHepTrnmn.

KiaroueBnbie cioBa: 6 acCc @ik a CTI@KHUKYCNoO, B € pHX/HXEHeEe €T eTHeeUHeMHeW, €
rmpponorumyeckKkas ceTb, Yyrpoxawwme onacHOCTWU, Manbe |

CHANGES IN THE ENVIRONMENTAL FEATURES OF SOME HYDROLOGICAL NETWORKS
OF THE UPPER DISTANCE OF THE VAKHSH RIVER BASIN UNDER THE CONDITIONS OF
CLIMATE CHANGE

The Vakhsh river basin is one of the largest hydrological networks in Tajikistan, and its central part
intersects from north - east to south - west. In the study of mountainous areas, the construction of small
power plants to supply electricity is acceptable, since this practice was also used in the past. The construction
of small power stations and hydropower stations saves the use of thousands of tons of coal and lubricants,
which are costly in the production of electricity.

Keywords: pool, river, stock, glacier, channel, source, grassroots, hydrological network, threatening
dangers, small hydro - power stations.
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THAY: 625.712.32 _
NHTUXOBU KOHCTPYKCHAN JOJIOHXOU 3UJINTAPMABU BOBACTA BA
CYPBATU TAPMA BA MUHTAKAU CEUCMUKHU

Anumapoonoe A.M.
Jonumroxu rexuukun Toyukucron 6a Homu akaa. M.C. Ocumii

My agauma. Jlap MUKIOpH 3U€NM MUHTAKaxou Oy3yprkyxcopu TOYMKHCTOH KUThaXOU
xaBpu Tapmadapoir MaBUyn acT, KM Jap 3€pd TabCUPU Ba3HU XyJ HOTaxoH 0a YOHMOHU
HUIIeONn xapakaT MeKyHaHa. bapd o map Humebu ou Kk O, KM Jap HATH ald ambiuaB 0o
TabCUPU YyBBaW o03uba O6a By ya oMagaaH], MOWJIOHA 0a caMTH MOEH apakaT MEKyHaHI.
bosia rydr, kxu 60 dpapomaganu TapMa oM MOWJI YBBa OM COMIIM CTAaTHK Ba YBBA OHU
anre3uBun abatu Oapd map mos Ba cap aau OH (Hap HWTha OW KyHJAJl Ba TYJIOH 0a caT u

abatu 6apd My appap ) Xamaa MepacoOHaHI.

Cababu a3 Tapma BalpOH rapawjaHd OH O 3aud IIyJaHU NMalBaHI OW COXTOp Jap

abatu G6apd, ku 6oucu ob6 IIyIaHU 3appada OU X JAap KUThaxoW XaMuaBop € gap abatu
XOK 3epu Tabcupu Hy(y3u paguatcusu opToO, WHUYYHHMH, TOJIOMIIA OO OM P M3aMHH ,
kabatu 6apda Ba nurap oMuiIxo 6a BYyKyb MEOSI.

ba cababu sxbopa ad3ymaHu XaudMu xapakaTu omany padtu HakauéT, Oaxycyc map
MHUHTAKaXou Ky X, Majga0oT Yuaai ousl 6a 6exaTapuu XxapakaT gap pOXXOoU YyMXypHH MO Ba
3apypaT XaéTaH MyXuM 0a Xapakatu 6edocuia nap xap daciau com, gap pox ®u MOUIMHTaPT
Ba POXHU OXaH COXTMOHH JTOJIOHXOU MyXodu3artit a3 ¢papoMagaHd TapMa Ba CAHITIOPAaXO 3UE
Merapaaa, capdu Hazap a3 ap3uily OanaHAu XapyHOMaBH Ba IIAPOUTU AYIIBOPH COXTMOH
Topadt Oemrap uctudoma Oypma MemaBal. XamMuH TaBp, Jap pox ®u Xopyf — Mypfo0,
Xopyf - UmkomumMm, Bany - Xopyf, Kyno6 - Japsos, dyman6e - Jlaxm, [dyman6e - Canrsop,
Hyman6e — Pamr, Jymanbe — Xy4yana G6ap acapu OopuiioTu 3uén xatapu (papomaaaHu
TapMma Ba 6apd Topadt 60K MMeMoOHas, KM Aap UH POXXO ajUlaKail TOJIOHXOU TapMadapoit Ba
HAaBOYHET MaBYyJaHI, KU 0a TaBpM WJIOBA POXXOU CAHrpe3apo MyXo(pu3aT MEKyHaH]I.
TaxIumm KOHCTPYK-CUSIXOU UHIIIOOTXOU Ma3Kyp HHUIIOH MEIMXa, KU XaHIOMHM JIOUXAKAIIIA Y1
nap 6o6atu capdu OKWIOHAM MacojieX Ba YW Jap 000aTH TEXHOJIOTHSM XaMily HacOu
KOHCTPYKCHUSXO 0a SIK KaTOp KaMOYyAuX0 poX Joja IryaaaHa. TaakuKoTH YyHUH MHIIOOTXOE,
KM aJlJlaKail coXTa IyJaaH I, HOAypPyCT OyaaHu XUCOOXOH MaBuy1apO HUIIIOH MEIUXAH/I.

Pacmu 1. ®@apomananu Tapma gap moxpoxu Momuarapan Jymanoe-Xyvyann
Avalanche on the Dushanbe Khu'and h1 ghwa

l:gure 1
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Pacmu 2. ®apomananu canrnopaxo aap kurbau 94-95 km poxu mommarapau Baxaar-Pamt-
Jlaxm
Figure 2. Falling of rubble in the 94-95 km section of the Va

[P0
A

h/dat-asht-Lakhh highway

Sl
e

Magoaxo Ba ycyaxoum TaakukoT. Jlap aiiHu 3aMoH nap moxpoxu [lyman6e-Xy4aHn
3uéna a3 23 mooHxou TapMmadapo Ba XaMUyHHH JEBOPXOU CEPIIYMOPH TAKIKYHAaH/IA COXTa
mIyJaaHa. XamMad WH WHIIOOTH MaBYyda acocaH aap “Yapa€¢Hu O6apKapopco3uM pox coXTa
1yaa, MapXuiau oxupuHu oH coiu 2013 anvom €dTt, KU dap MH MyIIaT HAKOW HAKITMETUU
[Taxpucron, ku maposuam 5200 MmeTp acT, coxTa 6a uctudoaa goaa IIy.

Kobunu 3ukp act, ku 0o03co3uu moxpoxu JlymanOe-Xyyann-Yanak, a3 4oHUOU
mmpkaty ynHIM China Road comu 2013 6a anqom pacui, Ku Jap MaBpUAM HHTUXOOU MAaKOH,
HaBBXOM MHIIIOOT MYCTaKMUIOHA TacMUM TupudTa myna 6ya. Jdap ux naspa 23 10JI0HU 3UIU
TapMmaBit 60 gapo3un ymymuu 3560,0 meTp coxta 6a uctudoaa goaa mrygaHI.

Kaiin kapgan 6amMaBpujl acT, K1 Aap amai 6a KOp aHJIOXTaHU JOJIOHXOM 3UTUTApMaBH
KaMOyaMXxo Xojd HameOollaa: acocaH KamMOyad Aap Japo3uM HMH TyHa HMHIIOOTXO Ba
HOMYKaMMaJl Oy/1aHH OHXOPO HUIIOH MEIUXAI.

bo ByYymum uH, Jap JapoOMaAroXXOoW —JIOJIOHXO JIEBOPAXOM  HA3IUINOPTAIU
POXHAMOAMXAHa COXTa HAIIyJaaH] Ba XeY TyHa KyMITypKYHMH YMXAaTH TEITUpHA a3 3apOan
aMOPTH3ATCUOHA WYpO Kaphaa HamrygaaHn. WMH4YyHWH 0a rydram KOPIIMHOCH POXCO3,
MyXaHAUC-Tonxakai ABa3oexk XOoJIMKOB Ba MYIIOXUIaXOU aHYOMJIO[Iau ¥, YYHUH JIOJIOHXOU
Tapmaapol, KM Jap HUH MaB3eh COXTa IIygaaHI, Oapou yOypu OexaTtapu HaKIUETU
aBTOMOOMIIN KO HaMeOOIIaH I,

Myraxaccuconn Bazopatu nHaknuér, Kymutam mesmMopil Ba coxTMoOH, Kymwuran
TaBlaTUM aMHUSTH Mwumn  ToywkucroH, Kymuram Xudsm MyxXuTu 3ucT, ATeHTUH
00yXaBOIIMHOCK Ba qUrap Uaopaxou MaHMUATIOP, KU a3 YOHUOU SIK TYpY ¥ KOpW 1ap acocu
HATUYaXoW TaJIKUKOTU MOXH siHBap-¢deBpanu conu 2017, mymopam Tapmadapol Ba
MUHTAKAX0U YaMBIIABUU OHXOPO MyailsiH HamyaaHa. XaMUyHUH a3 4YOHUOU TYpPyXU KODH,
3apypaTv COXTaHU JOJIOHXOM HaBM 3uamuTapmadapoi Ba a3HABCO3WMU WH WHIIIOOTXO, AAapO3
Kap/JIaHu MHIIOOTXOW MaBYyya HU3 MyaiisiH Kapaa my/I.

Hap conu 2017 xaHroMu a3Hazapry3apoHil, KM a3 YOHUOU I'ypyxu KOpH Aap UH MaB3eb
ry3apoHM/Ia Iy, 3u€aa a3 78 XOoJaTu caJlaMaBUU POXXO a3 XUCOOU JIAFKHIIIN TapMa MyausiH
Kapja Iy, Ku gap MauyMys 9225 MeTpo TaIllIKUIT MEeTUXA/I.

KoucTpykcusin nosionxon TapMadapoln 00sii KOpU IBTUMOJHOKUU XapakaTH XaiaTu
XapakaTKyHaHIa DPOXU OXaH Ba XaaAu akald Xapo4oTd ucTtudogadbapui HUTOXIOPUU
OHXOPO TabMHMH HaMOsi[. UHTUXOOU TapXy JOJIOHXOU 3UAAUTApMaBil a3 caTXy HUIIEOUX0, K1
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0a cypbaTu Jar3umu O0apd TabCUp MepacoHa], UHUYYHUH, Oa YCTYBOPHUU XOKU HHIIIEOMXO,
caTxu oOXOM 3epuU3aMMHN Ba caTXM Maimouinn pox BobacTa act. XaTcalp a3 caTXd Kabpu
nappa, THIYYHUH, 1ap cypaTH MmacT OyJaHM MaB3eu XaTcailp a3 Ay HUIeOu kKyX gapoMagaHu
TapMa UMKOHIIA3Up acr.

Hatu a om oM 3mm Ba My OKMMa. XaJUIU KOHCTPYKTHBHUE, KU XaHTOMH JIOMXAKaIIUN
JOJIOHXOW TapMaBé KaOysl Kapja MeIllaBaHI, OO0sI JIBTUMOJHOKA Ba YCTYBOPUU WH
MHIIIOOTX0, CaMapaHOKUMU OajaHIU MEXHATPO XaHIOMHU COXTMOH Ba XapO4yoTH KaMTapUHHU
uctudonabapit TabMuH KyHaHn. MauynuH puosim tamadorxou TII 101-70 omg 6a capdan
UKTHUCOAUU MacojeX, UMKOHHUATH 0a TaBpM MakcuUMaiad wucTudoma OypJaHHM MaBOJIXOU
MaxaJuiupo 0a Hazap rupudTa, CAHOATUKYHOHUU COXAau COXTMOHPO Jap acoCh BOCUTAXOH
X03Mpa3aMOHU MeXaHUKapallygad KOMIUIEKCH UCTEXCOIOTU COXTMOH MEeIONHA KyHaH]I.

bo ByYyam wuwH, MO MeTaBOHEM Kalj KyHeM, KA 0Oa KOHCTPYKCUSH JIOJIOHXOHU
3UIIATAPMABI, MUHTAKau CEMCMHUKUU MAWJOUIIM XaTCalp TabCUPHU HA3appac MEPACOHA,
TapMa Jap KY XOXHH3 XaTapHOK acT Ba MMHTaKaxou KY X ¥aM a3 YuXaTu CEeHCMUKMN (daboi
Mebomana. KoHCTpYKCUsIU TOJIOHXOU 3UAUTAPMAaBH, a3 HUTOXU TabCUPU CEHCMUKN 005
cabyKTap Ba 4aHAMPTAPPO Talad MEKyHal, KU UMKOH MeauXaHa aeopmarcusixou 0y3yprpo
OMAyHM BallpOH KapJlaHU TAMOMH WHIIIOOT SMUH HUTOX, IOPAI.

Jap KOHCTPYKCHSIM TOJOHXOM 3UIUTAPMAaBH, TaXKypCUM XapCaHT# € HUMXapCaHTU
a3anrap moHMCTa MemiaBaJ, aMMO TabMHHM TOOOBapUM CEMCMHKMM YYHUH HWHIIOOT a3
YUXaTH TEXHOJIOTHS XeJle TapOH XoXaJ Oy, YyHKHU Jap BaKTH COXTMOHHM YYHWH MHIIIOOTXO Ba
91 XaHTOMU HCcTH(omadbapuu OHXO a3 XapOouyOTH UKTUCOIA BoOacTari Jopa.

A3 pyu cyppaTH XapakaT, TapMmaxou Oapdin 0Oa OamaHacypbaT Ba capOaHa Yyao
MeIIaBaH/I.

Tapmaxou Oamanacypbatu Oapdi cypbatu TOo 150 KMm/coaT mopo MebomraHa Ba
XapakaTxou TapMaxou Oapdi To aHYOMHU XapaKaTalloOH TaHXO O0a Kabpu pox MeadTaHi.
Bapou o1aMmoH Ba BOCMTaXou HAaKIMET UH € OH TapMa XaMellla XaTapHOK acT, Kaii kapmaH
MYMKHH aCT, KU TapMaxou 6apdi gap KUThau CypbaTH XapakaT XaTapHOKTAapaHI, 3epo Yy3bU
ypyKun aMainéT TapMa KaJoH acT.

bapon acOCHOKKYHMHM HMKTHCOIWU 0Oa Makcaa MyBO(GHK OymaHU JIOMXaW JTOJOH 00
HA3apJOIITH KYBBAXOM CEHCMHKH JOJIOHXOU KOHCOJIM Oapou TapMaxo KoOWiIum Kaoym
Mebomann (pacmu 1,2,3). Xanromu cypbatu Tapma a3z 40 to 50 xM/coaT Hamyau TOJIOHU
KoHcoJT# (pacmu 4) 6a Oankaaop (pacmu 5) uctudoaa OypaaH MyMKHH acT.

[Ilaknxom KOHCTPYKCHUSXOM oOBapjAallygad AOJIOHXO0 Oa TaBpu Kymon Oyma, map
CYTYHXOM MOEH! XOJIUT#A AopaHA. KoOWiIn 3UKp acT, KU XaHTOMHU CypbhaTH OajlaHIu 3uéna a3
60 xM/coat TapMa aap poX BakyymMpo 0a By4yJ Meopaj Ba XaMOH Kajaap CypbaTHU OH 3UEATApP
MemraBaa. MIH 0a BocuTaxom XapakaTKyHaHIa MaxcycaH MOIIMHXO XaTap 3404 MEKYHa,
WHYYHUH J1ap 0ab3e X0JIaTX0 MOIIUHXO0 0a CYyTYHXOU JTOJOHX0 Oapxypia, yarma 1IyJaHaioH
MYMKHH acT.

Bapou TapmuHM OexaTap/ Jap YYHUH XOJATXO TapXpe3u [IOJOHXOU apKallakiu
HaMyJIud TYmuaa TaBcus Aoaa memasan (pacmu 6). Hamynxow D07I0HXOM TaBCUAIIYIAd
IIAKJIAIIOH apkaBi a3 Oankagop 6a xucoou muéHa 30% ap3oH Tamkuil Meauxaa. Minosa 6a
WH, KOHCTPYKCHSIE, KM MO TIEIITHUXOJI MEHAMOEM, KyBBaW TabCHPKYHAH1a 0a KUCMAaTH ACBOPH
apkapo ¢api (kucatu noéHi) 6a xya rupudTa, gap XojaaTu GpUIIypaaliaBun Menaki Kapop
MErupajl Ba OHPO MycTaxkaM MEKyHal. XaMYyHHH, UMKOHU KaM KapJaHu fadcum KucMaTtu
poxu MomuHTapa Hu3 gap xaamu 20% 06a Makcaa MyBO(HK Merapaa.

WNuuynuH, Taxxkypcuu kKucmu OepyHum apka 50% xam kapma memaBaja. CaxTuu
TUHAMUKUW YyHUH JOJOH xene OamaHn Oyaa, Ba3HM Xoccu OH HucOaT 0Oa gurap
KOHCTPYKCHUSIXOU JIOJIOH X€JI€ MACT acT, KU UH 0a KyBBaXOM CEMCMUKH TOOOBapuM OajaHApO
TabMUH MeKyHaJ. OH J0pou YaHIUPHHM 3apypy MeOomaja, KM WH KOHCTPYKCHS WMKOH
MeJINXa1, KU XaHTOMHU 3aMUHYYHOWN a3 BailpoHIlIaBit oced HaOUHA.

KoHcTpykeusin JOJIOHU apKallakiu MeNTHUXOoArapAuaa UMKOH MeauXall, KU BapuaHTU
KOMMJIAH BACJIIIABaHJAa XAaHTOMHU MemOypAd COXTMOH nap Oamanauu 3uéna a3z 3000 m
uctudoma maBaj, YyHKU Jap WH MUHTaKa XaBOW KaM€O 0a MeXHaTu JacTh Tabcupu MaH)W
MepacoHa, KM YyHUH XO0JIaT Jap COXTMOHHM JOJIOHXOHU 3UIUTapMaBuu moXpoxu Omi-Xopyr
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(6amanmuu 3uéna a3z 3500 m) 6a Kaitg rupudTa 1IyIaact.

XaHroMHM Ty3alliTaH a3 poXH MaKIM «padak» (pacMu 7) 6apou Memrupit KapaaHu sp,
(JTapKuIU KyX), JOUXau JIeBOPXOHU 3apbarapaoHaHgan Myxoduszatit 00 TaxKypcuu KaBi Oa
HakIa TupudTaH JIO3UM acT, 3epO, KU OHXO acjaH WMHIIOOTH OaHaKImarupudraun KOHCOJ-
BEPTUKAIMPOP TAIIKWI MeAUXaHI. AMMO WH JCBOPXOM 3apOarapJoHaHa HoBoOacTa a3
ap3uIlid TapoHAIIOH a3 adTUIaHU CcaHr Ba Tapmadapon a3 OamaHan xud3 Kapaa
HAMETaBOHAH/I.

Hctudoman 1o1oHXOM apKaIiakil 1ap YyHUH MUHTaKaXo UMKOH MEINXaJl, K TaBO3YHU
TaOUM HUTOX JIOIITA IMaBaJ, 3€pO COXTOPH MOJOH Oa d¢umopu (aboan XOK ToOOBap
MerraBaa. Arap KaM rapAulaHu XxapodoTH uctudomadbapupo 6apou a3 CaHT TO3a KapIaHH
caTXyd pPOX Ba 3apapy IXTUMOJIMHM CaTXW 00JOW POX, MHYYHHWH, a3 OaHa MoHmaHu Oapd Oa
Hazap THpeM, OH TOX a3 JIMXO03M caMapau MKTHCOAA MYBO(HMKM Makcaj acT, KH COXTMOHHU
JOJIOHXOM MyIIKIa 0a HaKIIa THpUQTa IIaBaHI.

XaHroMU JIOMXAKAIIMK JOJIOHXO0€, KU KOHCTPYKCHUSHM OHXO a3 XaMBOPHUH Ty3apHIId
TapMma 60110 Mebaposia, 6os1 a3 papomananu Tapma xud3 kapaad 3apyp act (pacmu §). bapu
capbaHIu MyXodu3aTil a3 cypbaTH XapakaTu TapMa Ba OalaHIuK JOJIOH BoOacTa acT:

L=0,2V+2,3H, (1)
Ki: V - cypbaTu TapMa, km/coat; H - 6amananm 1omnoH, M.

A3 myoaumnau (1) 6apmeosii, K arap TapMa XaHTOMH Ha3[UK ITyJaH 0a KOHCTPYKCUSIU
JIOJIOH CypBaTpo TyM Kapja, 6a cudp Ha3IMK IIaBaj, OH TOX KUCMATU MaxJyuH JOJIOHXO (a3
TabCUPOTH FAWPHYAIIMJIONIT) 00 CaHTpe3aBy XOKpe3a Momxyph, ku radgcun o 6apobap acr,
0a KucMaTu AyIoMH Myoamiia Xud3 0osiq Kapaa aBaHI.

XyJsoca: Hatnyaxou Kopu WiMuM Ma3Kyp 00 €puu MOIIMHU MOJIEJICO3M MapKa3gaBaHIa
nap MHcTHTyTH MexaHMKa Ba Oa 3aMMHUyHOW ToOOBapuu celicMukuu AxamgeMuk M.T.
VYpazboeBa 6a mact oBapaa myaana. MoJIenXou T0JI0HXO0 a3 pyHr MycTaXxKaMHUH TUHAMUKI a3
MeTajul Ba amanu Tapmadaponn a3 3appaBy fyOopHw XOKH JIECC Ba TWJIM OCHTOHHTW MOJENT
Kapaa ImygaHa. Mo Hazapusu aquHamMukuu akagemMuk A.I'. Hazapos, xu gap xucmatu [1]
Myddaccayr oBapia myaaact, uctTudoaa HaMyIeM.

bawvze macwhanmaxom MyOpam BoOacra a3 JIMXO3U CEUCMUKN TOOOBapHH JOJIOHXOU
3UIIATapMaBit 1ap MoHorpadusaxo [2,3] TaBcud kap/aa mygaasa Ba HaTHYaXou UH Kop 0a Mo
MMKOH MEIHMXaH/, KA SK JaBpad acOCHH XaJUIM Machajlal WHTUXOOU KOHCTPYKCHUSXOU
TIOJIOHXOPO TACIUK HAMOEM.

Pacmu 3. /lo/10HM KOHCOJIMH MOWJTIA
Figure 3. Inclined cantilever corridor

Hummeonn

Pesunmxou Xoknm

Koncoin

Ilymrran 3aMuHA
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Pacmu 4. /lo1onu koHco1i 00 SIK moii1eBop
Figure 4. Cantilever corridor with one foundation

Koncon Pesunixon xok#

Ilynrran 3amun#

Taxkypeit
YuHCcH KyXA

Pacmu 5. [lononu koHcoJ1il 60 noiiieBopu Mapkasi
Figure 5. Cantilever corridor with a central base
Pesunmxou xoki

Koucon

unreon

IIymrau 3aMuHRA
s

Taxkypch

Pacmu 6. {lo1onu koHco.1i-00.10pi
Figure 6. Cantilevered corridor
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Pacmu 7. /lon10un 60s10pH
Figure 7. Upper corridor
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Pacmu 8. /los10Hu apkamak
Figure 8. Arched corridor
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Pacvmu 9. Pox 00 ryzapum nap maxim «pag»
Figure 9. Road with a transition in the form of a "shelf"
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Pacmu 10. /{o/10HM HaBU apKamaky 00 XUMOSIM CAHTY IIAFAJ
Figure 10. New arched corridor with stone and gravel protection
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SELECTION OF THE STRUCTURES OF AVALANCHE PROTECTION GALLERIES
DEPENDING ON DEPENDING ON AVALANCHE VELOCITY AND SEISMICITY OF THE AREA

In the article proposals designs of avalanche protection galleries, in the conditions of anti-seismic
design and aerodynamics of avalanches.

Keywords: design, avalanche protection galleries, avalanche velocities, seismic resistance, routes,
ground embankment.
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T/LY: 627.01+528.06 o
JEQ@OPMATCHSI BA TAFMIUPEBMM XOJATH MTHIIOOTXOU ACOCUU
OBT'MPEXU HOPAK

Obuoyonu Il K., boooxonoe @.111.
Jlonumxkanau 3HepreTuknn TOYMKUCTOH,
Jdonnmroxu nasnarum lanrapa

Taxkuku HyKTaxom Imaéakam uCTHHOA ©0a Oananaim: MyBoduku caHagxou
MyKappapKyHaH[a Jap HaBOATH aBBaJl MaBPUSATH Ha30paTHM HUcOATHM HyKTaxow Pm. 156 Ba
Ck. Pm. 371, xu HyKTaXowm acocum HHUCOATAuUX/A MeOommaHa, 00 pHOSM HUBEIMPOHHHU
rUApOoTeXHUKUK mapavan | ryzaponuma mrymaact. Jap HaTtuYya MyailsiH rapaui, Ku HEUCOATH
Ttax KKotu aap conu 2001 ryzaponupaiiyaa, HUIoHauXauaaxo aap coiau 2004 nap HyKTaxou
(daporupu uyeHKyH: Kapub, ku Oe Tafiimp MoHmaaHa. MH a3 OH maxomaT Meauxal, Ku
MYIIOXUAAX0U MyKu 6eTOHN (O6eTOHHOM MpoOKe) MyBopHKHM TamaboTu JaKUKUAT T'y3apoHHAa
11y/1aacT.

Hap 6apobapu nH MyalisH rapaun 60a xomatu conu 2004, ku HyKtau Rp 22B HucbGatm
MabIymMoTXou Tax KKu comu 2001 6a anmo3am 77 MM Ba HUCOATH MaBKeu aBBaia (JIoMXaBW)
0a ango3zan 416 MM TaXHUIIMHA HaMyJaacT. XaM3aMOH HyKTau UCTUHOAUM 20n HU3 MaBKeu
XyApo MBa3 HaMyjaa, 0a aHa03aud § MM TaXHUIIIM HaMyJaacT Ba KUCMU OOKMUMOHAAUW HyKTau
WCTUHOJIM Tap XyAyAu MaBKer aBBaJIau Xy MYIIOXHIA Tapaul.

Taxkuku OnHou Hepyrox: MaBKeu UBa3KyHUU OMHOU HEPYTOXPO JAap XaMau MapXaiaxou
MYIIIOXUIAaBM 0a BocuTau HUCOATAuXUH HyKTan uctuHoauu a3 Ck. Pm. 371 to Pm. 14 60 puosiu
HUBEIIUPOHUU TUIPOTEXHUKUH Jmapavan | wyaiisH Hamypaana. HumonmuxaHmaxou
TaFUMPEONHM TaMFaHYKTaXxou OMHOM HEPYroX Jap TaMOMH JaBpau (GaboimsT Aap YaaBaiu |
oBapja IIygaaH.

Yaasaam 1. By3yprum TaxmmHun TaMFHYKTaX0H OHHOH HEPYTOX
Table 1. Sedimentary size of the labels of the power plant building

Ne Taposu Taxmuuan 60 Mm
Tamra- HaBpu TaMFaHyKTaXo 10.97
HYKTaXo | CaHYMIll J1ap aaBpau 08.99 08.00 09.01 08.04
CaHYUIIIN

40 10. 72 655,074 -10 -11 -11 +6 -8
41 655,062 -2 -2 -1 +3 +3
42 665,069 -14 -13 -12 -8 -9
43 655,059 -18 -14 -13 -9 -9
44 655,042 -15 -12 -11 -7 -6
45 654,987 -22 -20 -19 -34 -34
46 655,034 -22 -20 -19 -15 -15
47 655,011 - -64 -64 -61 -
524 30.07.76 654,011 -30 -29 -28 -23 -23
534 654,976 -19 -11 -7 -5 -5
55 654,961 -8 -5 -4 +1 0
504 654,960 -21 -18 -17 -14 -15
S1A 654,957 - -24 -22 -19 -20
33 11.02. 77 654,956 -15 -26 27 -24 -27
34 655,776 -18 -22 -23 -21 -25
35 655,158 - -4 -3 -1 -4
494 656,169 - +6 +8 +10 +9
544 26.01. 88 655,194 - +10 +12 +16 +16

Hakman YoirupimaBuu TaMmfaHyKTaxou (aporupuu uYeHKapaamygan OMHOU HEPYrox
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nap pacmu 1 oBapja mryjgaacr.

Pacmu 1. Hakman yoiirupimaBuy TaMFHYKTAX0M TAXKUKIIY/1A 1ap OWHOU HEPYroxXu 6apKu
oouu Hopak (Tapo3u 655 m)
Fig. 1. Location plan of the investigated points in the building of the Norak hydro power plant

(scale 655 m)
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MyalisH rapauja, KA HUIIOHIMXAHAAXOW TaXIIMHUU HYKTaXo Agap OWHOM HEpyrox
XYCYCUSITH Taf HupeOaH1arn qopa.

KuMaTtu TaXImIMHUU TaMfaHyKTaxou aap aaBpam xucobotum a3 coimm 2001 to 2004
Hazappac HecT. TamfanyKtaxon M33 Ba M35 TakmmHuu HUCOUM Xamari 3 MM Ba 4 MM-poO
Tamkwi Menuxan. Jap uH maBpua tamfanyktan M40 UCTHUCHO IIyga MeTaBOHal, KU a3
naspau conu 1972 to xonatu ceHtsa0pu conu 2001 6a ango3am 14 MM TaxmIMHN HaMyaaacr.
To XxonaTu MYLIOXUIAXOU OXMUPHUH Xamacoja HyKTaxo Oa aHmoszan a3 1 To 2 MM OalaHn
rapauaaan. bananamasuu MakcuMali 1ap UH HHIIOOT +62 MM 1ap uMTUI04u 3 (Maiiu cou
1985) mymoxuaa rapauaa, MUHUMAJIMK OH OoImaj, Jap MMTHAOAW | Mymoxuaa rapaugaact
Ba 6a +23 MM Gapobap act. CypbaTu Mu€Hau OajaHIIIABIM dap UH HyKTau MYIIOXUIaB/ Oa
+0,116 mm/MoX Gapobap acr.

TaxKUKH HHIIOOTXOM MYKH 0eTOH# Ba 3w/BWIatacMa: MaBKen UBa3KyHUU MyKU OETOHM
Jap XaMau JaBpaxou MyIIOXUAaBW 0a BocUTaum HUCOATIMXUM Oa HyKTald HCTUHOAMHU a3
Ck.Pm. 371 60 puosiu HUBEIMPOHUU TUAPOTEXHUKUU Hapadau I ryzaponuaa mygaacrt.

Hakiman YoirupmaBun TaMfaHyKTaxou ¢Gaporupu YeHKapaallyaad IMyKd OETOHW map
pacMu 2 oBapja IIy1aacr.

Hap maBpau xuco6otu coixou 2001-2004 TaXmuHW gap TaMfaHyKTaXo Ba HyKTaxou
HUCOATIANXUU MYKU OETOHM Oy3yprun XaMcoHpo 10po Oyzaa, a3 2 MM HyKTau HucOatauxuu P
38 To 8§ MM gap tamfanyKtau M18 padra mepacan. Taxmmim 4eHKYHUXO MyailsiH HaMyI, KU
ofo3 a3 conu 1999 taxmmHun nyku 6€TOHN aManaH MybTaaul rapauaaact. ba Xxucoou muéHa
nap 1 comu gaBpau conxou 2001-2004 taxmmHuu myku OeToHM Oa aHg03au 2 MM TaHa33yll
HamyJaacT. A3 HUIIOHIUXaHIaXou aaBpan Xucoootuu coimxoun 2001-2004 myaiissH rapau, Ku
IUIITAIIABUM MaKCUMaJ Aap JOJOHM CEeMEHTATCUsKyHuu (uemnotep) tapo3u 684,0 Ba
HaKOM XypaAM MOWIM JOJOHU CEMEHTATCUSIKYHUU TIOEHW MylIOXuaa Merapaa.

Humonauxangaxou taf inpeOonm TamMfFaHyKTaxo Mmyku OeTOHUM Hepyroxu 0apk rmoun Hopax
Jap YaaBaiu 3 oBapza IIygaaH/.
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Pacmu 2. Hakman yaiirupmaBun TaMFHYKTAX0H TAXKUKIIY/A Jap NYKH 0eTOHUH HEPYTOXH
0apku ooun Hopak
Fig. 2. Location plan of the investigated points in the concrete bridge of the Norak hydro power
plant
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Yaapaau 3. By3ypruu TaxXmMHUu TAMFHYKTAX0HM yKH OeTOHUH Hepyroxu o0apku oouu Hopak
Table 3. Sediment size of the concrete slabs of the Norak hydropower plant

Ne Tapo3su Taxmuui 60 MM
TaM_Fa— HaBpu TaMf aHyKTaxo
HyKTaxo | oMy Jlap aBPal 1 g9 96 | 08.99 | 08.00 | 10.01 | 08.04
caHYyu1N
1 2 3 4 5 6 7 8
Pr. 15 09. 81 643,574 -18 -27 -28 -24 -29
Pr. 1B 643,580 -18 -25 -28 - -29
Pr.1A 04. 81 659,485 -11 -24 -25 23 27
P38 636,147 - -38 - -38 -40
MLI16A 637,789 -47 - -52 -60 -65
M9A 05. 80 651,117 -58 - - -76 -82
M1A 09. 85 659,225 -7 - -14 -13 -17
M2H 668,790 -9 - -18 -17 21
M3H 674,908 -9 - -19 -18 -22
M4 680,746 -8 - -20 -19 -24
M35H 684,673 -9 - -23 -22 -27
M6H 686,293 -8 - -20 -20 -24
M7H 684,846 -9 - 22 21 -26
MI]H 684,852 -9 - -23 -22 27
M14H 09. 85 685,179 -10 - -24 -23 -29
MI15 684,538 -9 - -26 -25 -31
M16H 684,478 -13 - -27 -25 -33
M17 676,047 -17 - -31 -31 -38
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MI8 663,515 -21 - -37 -35 -43
M40H 636,862 -9 -19 -19 -18 -21
M421 639,227 -7 -17 -17 -16 -19
M43H 637,975 -9 -20 -20 -19 -22
M44 637,639 -10 -19 -19 -18 -22
M46 644,740 -17 -27 -17 -25 -31
M47 652,500 -9 -13 -13 -14 -19

Hap HatuYam TaxX KK MyailssH rapaui, Kd HUCOATH XoJlaTu MOTHUAOUU TaXIIUHUHU
MakcuMail pap Tamfanyktau M93 mymoxuaa rapau, Ku gap IITOJHUSH MOWIN BOKEH acT
Ba aHJ03au TaXWMHUU OH 6a 82 mMm GapoOap act. lap tamfanyktam Ml6a, ku nap nyku
OeTOHM BOKEb acT, HMIIOHAMXaHAauW OanaHau 65 MM Mymoxuaa Merapnaan. Bame XamuyH
HUIIIOHAW MUHUMAJIA KUMaTu Tafiiupédram TamfFanyktaxou Mla, 60 Humonauxasgan 17 mm
nap HakOu Hakmuétun T6 Ba TamfaHnyKTaxou M42a Ba M47, 60 HumoHauxauaau 19 MM, ku
nap Hakou HaKmueétun T8 BoKeb xactana myaisH rapaua. CypbaTu MUEHAMOXAU TaXIIMHNA a3
0f 03U MapXaJIaXxou MYLIOXUAaBN UyHUH MyailsiH rapaua: gap Hakou Hakiauéruu T6 Ba LI6 -
0,104 mm/mMox, nap HakOou Hakmuétum T8 -0,140 mm/Mox, nap yku 6eToni -0,117 mm/MoX Ba
nap mroaHusuy Moun -0,223 MmM/MoX.

KumMatu MakcuMmaiauu  TaxXIIMHIIABA a3 Of03UM  MYIIOXUIAX0 Jap  JIOJIOHU
CEMEHTATCHOHHUHU MMOEHO0 0a MylIoxXuaa Mepaca Ba agaau od 6a 230 mm 6apobap acr.

TaxKMKN MHIIOOTH 3WJI3WJIaTacMau Hepyroxu 6apku oomu Hopax: MaBkebru MBa3KyHUU
suwswiatacMa HbBO-u Hopak 6a Bocutan Hucbatauxuu 6a HykKran uctuHoauu a3z Pr.500 To
Pn.501 60 puosu HUBeNUpPOHMHM TruapoTexHUkUU napavau III map Xama Mapxamaxou
MYIIOXUJABM Try3apoHuaa Inygaact. HuUlOHOuUXaHOaXou TafWUpEOUN TamFfaHyKTaxou
3wIBuIaTacMan Hepyroxu 60apku ooun Hopak gap Yaasanu 4 oBap/a mrynaaH/.

Yansayu 4. By3yprum TaxummHuM TAMFHYKTAX0H 3W/I3HJIaTacMau Hepyroxu 6apku ooun Hopak
Table 4. Sedimentary magnitude of the seismic zones of the Norak hydro power plant

(8} —
Taﬁ}a— ﬂaBpH_ TaMFaT{?/iizio Jap Taxuitiiz 6o wm
HYKTaxo can4uim naspan canqumin | 10.96 [ 09.99 | 10.00 | 10.01 | 08.04
1 2 3 4 5 6 7 8
MIA 06.83 915.704 364 | -380 | -391 [ -411 [ -435
M2A 915.517 -435 | -467 | -481 | -504 [ -534
M3A 915.483 -543 | -587 | -606 | -631 [ -668
M4A 915.468 -586 | -636 | -657 | -684 | -724
MS5A 915.449 -624 | -680 | -703 | -730 [ -773
Mo6A 915.437 685 | -748 | -772 | -800 [ -846
M7A 915.344 682 | 714 | -739 | -767 | -814
MS8A 915.350 664 | =720 | -748 | -774 | -822
MOA 915.471 638 | -699 | -722 [ -750 [ -794
M10A 915.440 -581 | -632 | -654 | -680 | -720
Ml1A 915.567 -474 | =511 | -529 | -552 | -584
M124 915.579 364 | -393 | -405 | -429 | -453
M134A 915.457 479 | -526 | -541 | -569 | -601
M15A 915.635 -529 | -582 | -599 | -627 [ -663
M16A 915.651 -558 | -615 | -633 | -662 [ -700
M17A 915.884 570 | -626 | -644 | -674 | -713
M18A 915.570 -550 | -607 | -626 | -655 [ -692
M194 915.491 524 [ 572 | -588 | -616 | -651
M20A 915.665 -477 | -520 | -535 | -562 [ -594
M20A 915.665 -477 | -520 | -535 | -562 [ -594
M214A 915.689 417 | 451 | -464 | -489 [ -517
M22B 915.800 337 | 311 [ -319 [ -341 [ -359
M225 915.817 309 | -380 | -390 | -415 [ -437
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A3 YaaBanu 4 myimoxumaa Merapaas, Ki Maguand MIUIITAIIaBA gap 3wiBnIaTacMa 3ué
rapauaa HMCTOMAACT. XaM3aMOH, paBaHAM UIMIITAIIABUA MaKCUMAJIUPO Jap MUHTaKau
Mapkasum capOaHa MyalssH HamyneM. Jlap MuKécu YoHUOM XaB3aum OO0JOM TaXHUIIMHUU
MaKCUMaJupo aap naBpaum xucobotu comxou 2001-2004 map tamfanykraxou Mo6AM7A Ba
M18A myaiissH HamyaeM, KU MyTaHocuOaH 0a anmosau 46, 47 Ba 48 MM Gapobap mebdomma.
Baie nap Mukécu xaB3au mo€Hi Oolraa, HUIIOHAUXAHAAX0N MaKCUMaIl 1ap HyKTaxou M 164,
M17A Ba M18A mebomman, ku MyraHocuOaH KumaTu oHXo 0a 38, 39 Ba 37 MM—pO TaIlIKWI
Memuxan. Tax KK MyailssH Hamyl, KM CypbhbaTH MHUEHACOJIUU TaXIIMHA Jap MHUHTaKaxou
KoMmarmaiBaHIu capOaH 00 coxXmixo 6a 6-8 MM Oapobap Oyma, nap MUKECH MapKa3u capOaH/T
ooman 13-16 mm map maBpau xuco6otuu (conxou 2001-2004) 6apobap act. Humonnnxanman
MaKCUMaJIU{ TaXIIMHIIABUM MaYMyl a3 HOTHUIOM MYIIOXUAAXO HWHXOSHA: 846 MM map
TaMfaHyKkTan M6A, K1 1ap KUCMU MapKa3uu XaB3au Oojionu capOaHa MaBKeb Ba 713 MM gap
TamfaHykTan MI17A, kU map KHUCMHM MapKasuM XaB3aud ITOEHMM capOaHI YOMIup acr.
Humonanxanaan MUHUMAIMU TaXIIMHUM MaYyMyW a3 UOTHUAOU MYLIOXUIAXO UHXOSHI: Aap
KMCMaTH COXWIM Yalu XaB3au Mo€Hn 359 mm gap tamfanykran M228 ynuynun 435 mm nap
Tamfanykran M 14, nap coxumu poct Oomman, 453 MM nap tamfanykKran M 124 kucmatu mo€Hm
Ba 584 MM gap Tamfanyktan M114A map KucMat 0OJIOMM COXHMIIH Ma3Kyp.

CyppaTu MUEHAM MOXOHAW TaXIIMHUM a3 HOTHUAOM MYIIOXUOAAXO0 UYHUH MYyaisiH
rapauna: 2,447 Mmm/MoX 1ap KUCMaTu XaB3au 0ojiouun capbana Ba 1,942 mm/MoX nap KucMaTtu
XaB3aM MOEHUH capOaHIPO TALIKUI MEIUXAI.

Taxkuku m0/10HM Hazopatuu KaGatu I-ym: MaBKem HMBa3KyHUM [IOJIOHHM HA30paTUH
kabatu I O0a BocuTaum HuUcOATIUXUM Oa HyKTaum uctuHoauu a3 Prm.698 to M7.501 60 puosiu
HUBEUPOHUU TuaporexHukun papadau III rysaponupma mymaact. Hummonmuxanmaxou
TaFUUpEOUN TaMfaHyKTaXoW [OJOHUM Ha3zopaTuu Kabatu I-ym map YagBaiu S5 oBapaa
Iy 1aaHy.

Yanasaiau 5. By3ypruu TaxXimmHuu TAMFAHYKTaX0H J10JIOHM Ha3opaTun Kadaru [-ym
Table 5. Sedimentary sedimentary of the mark points of the control corridor of the Ist layer

Taﬁgfa- Haspu Tapo3u TamFaHyKTaxo aap Taxuniui 60 MM
HYKTaxo CaH4uIn JlaBpan CaH4uum 10. 97 12. 00 09. 01 08. 04
1 2 3 4 5 6 7
M7 09. 75 766,796 -85 -82 91 91
MI16 767,850 -1653 -1672 -1686 -1697
M22 768,942 -2184 -2218 -2233 -2249
M59 768,998 -2384 - -2443 -2464
M65 766,254 -1060 -1067 -1079 -1092
M67 764,836 -123 -120 -131 -131
M695 08. 75 763,202 =72 -81 91 91
M64A 09. 80 766,292 -299 -328 -342 -357
M47A 04. 81 768,456 -446 -676 -644 -678
M 544 767,661 -472 -528 -545 -571
M85 05. 83 765,034 -33 -29 -40 -40
M134 765,404 -82 -88 -99 -104
M278 767,743 -325 -327 -342 -363
M31B 768,183 -367 -379 -395 -419
M388 768,578 -367 -430 -448 -476
M38" 768,398 -392 -461 -479 -509
M43A 768,259 -403 -474 -493 -
M8A 765,823 - - -36 -37

PaBanaum TaXumimHUM JOJIOHM MYyIIOXUAaBUM Kabatu I-ym a3 ubtumo TO AaBpau
MYIIOXUTAX0U OXUpHH, sibHE TO conxouw 2001-2004 umoma édra ucromaact. UyHOHUM a3
YaaBaau 5 MYILIOXUA Merapaj, TaXIIMHUM MakKCUMaJIN nap TamfanykTtaxou: M38B -28 mwm;
M38I -30 mm; M47A -43 mm Ba M54A -26 MM, K1 1ap KUCMATH MapKa3uu capOaH]l BOKEaH/I,
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6a aman omanaact. Bane TaXmmHuxon MuUHUMAaIW Oommaf, gap ramfanykraxou M13A -5 mm;
MI16A -11 mMm; M65 -13 MM, Ba M67 -0 MM, KU Jdap KACMATXOU MHaxiayl (MUHTaKaxou
naiiBanau cap6ang 00 coxui) BakKeaHa, mymoxuaa rapaua. Hatuyam tax KK MyaiistH Hamy[I,
KU 0a xucobu MHEHA MaauIan TaXWUHN 1ap naBoMu 1 comu qaBpam XMCOOOTW Jap KucMatu
naxJjayuud capOaHg gap TamfaHyKTaxou JIOJIOHM Hazopatuu Kadatu I[-ym 6a 2-4 mm Gapobap
OyJa, MH HUILIOHIMXaHIA ap KUCMATH Mapkaszuu capOang 6a 9-11 MuwummmeTppo TallKuil
Meauxan. XaM3aMOH MyaiisiH rapJiul, Ki MebEpU MUEHAU MOXOHAU TaXIIMHW a3 uodtumo 6a
1,573 mm/moX 6apobap Oyna, MH HUIIOHAMXAHAA Jap AaBpau MYIIOXUIAXOU OXUPOH a3 COJIU
2001 To 2004 6a 0,436 mm/MOX Oapobap acT. A3 MH XyJIoca HAMyJAaH MyMKHWH acT, KM Naauaan
TaXIIUHA gap TaMfaHyKTaxou (Gaporupu IT0JOHU Ha3opaTuu Kadbatu [-yMm 00 ry3amrTu coinxo
py Oa TaHa33ynm mebomrag. A3 Of03M MYIIOXUIAXO, TaXUIMHUM MaKCHUMaJIl Jap KUCMU
MapKa3uH JI0JI0OHU HazopaTuu Kabatu [-ym map ramfanykrau M 434 6a aman omanaact, ku 0a
3280 mm H6apobap acr.

Taxkuxku n101004 Ha3opaTuu Kadatu Il-rom: [lap XamMmau Mmyimoxugaxou ryzapoHuaniyia
MaBKeW WBAa3KyHUU [OJOHU HazopaTtuu Kabatu Il Ga Bocuram HucCOaTIuXuu Oa HyKTau
uctuHonun Pr. 4048 Go puosim HuBenupoHuu rugporexHuknu gapadvau III ryszaponmna
mynaact. Hummonauxanaaxou TaF impeéonu TamfaHyKTaxou 10JIOHU HazopaTtuu Kabatu I1-rom
nap Yaasaiu 6 oBapa IrygaaHi.

Yaasaau 6. By3yprun TaxXuimHUM TAMFAHYKTAX0H /10J10HM Ha3opaTun Kadatu I1-tom
Table 6. Sedimentary value of the mark points in the control corridor of the layer 11

Tajltﬁ'a- HaBpu Tapo3u TamfanyKTaxo Taxumui 60 MM
HYKTaxo CaHYuIIV Aap JaBpau CaHYUIIN 10.97 | 09.00 | 10.01 08. 04
1 2 3 4 5 6 7
M1l 03.78 852,469 -1083 -1113 -1133 -1136
Ml6A 853,456 -1339 -1396 -1389 -1395
M214 854,230 -1562 -1605 -1628 -1638
M264A 855,173 -1772 - -1844 -1858
M10P 02.82 852,266 -140 -148 -167 -158
M41b 854,723 -435 -505 -533 -556
M356b 854,682 -481 -559 -587 -614
M648 854,664 -461 -536 -563 -589
M83B 852,577 -278 -336 -360 -372
M31B 06.83 854,271 - -410 -445 -463
M1A 09.00 851,491 - - -39 -33
M504 03.78 856,898 -2336 - -2774 -2800
M73A 855,432 -2036 -2099 -2125 -2147
M784 854,710 -1798 -1858 -1883 -1901
M88A 853,354 -1369 -1406 -1428 -1440
M89A 852,645 -1173 -1199 -1220 -1226

PaBanaum TaxXmuHUM TamMfaHyKTaxou HOJIOHW MymioxugaBuu kabatu Il-tom HU3 a3
MOTHUIIO TO JaBpau MYIIOXHIAXOW MHTUXON maoma €dra ucromaact. TaXIIMHUKU MaKCUMAIIN
nap tamfanykraxou M415-23 mm; M50A -26 mm; M 565 -27 mm; M64B -36MMm Ba M73A -22 MM
MYIIOXHAa Merapaad, Kh Jap KACMaTH MapKa3uk capOaHI MaBKebh THpHUQTAaH/I.
TaXmuHuXou MHUHUMAIA Oommaj, gap tamFanyktaxou M11 -3 mm; M16A -6 mm Ba M89 A -6
MM MYIIOXWJa TapJaui, KU Jap KUCMATXOoW MaXiay (MUHTaKaxoW mHalBaHau capOaHm 00
COXWJI) BaKeaH1, Mymoxuaa rapaua. ba Xxucoou MuéHa coiu naguaan TaXIuHi 1ap KucMaTu
naxjaynu capOaHI Jap TaMmMFaHyKTaxou MOJOHW Hazopatuu Kabatu Il -rom 6a 1-2 mm gap
JaBpan XUcoOOTN Oapobap Oyna, MH HUIIOHAWXAHIA AAap KUCMAaTU Mapkaszuu capOanpg 6-9
MUWITAMETPPO TAIITKHUIT MEIUXA.
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Taxkukn nononn Hazopatuu Kadatu Ill-rom: MaBKen MBa3KyHUU JOJIOHU HAa30paTUU
kabatu IIl 6a BocuTam HucOaTaUXA 0a HyKTaxow uctuHoauu Pn.506 Tto Prn.507 60 puosu
HUBEJIUPOHUU TuAapoTexHUkun papadaum III rysaponuma wmynana. Humonauxanmaxou
TaFiupeéOUM TaMfaHyKTaxou AoJOHM HazopaTtuu Kabatu Ill-rom map YanBamu 7 oBappaa
IyJJaaH/.

Yaasaau 7. By3ypruu TaxXmmHUU TAMFHYKTAaX0M J10J10HU Ha3opaTuu KadaTu I11-rom
Table 7. Sedimentary value of the mark points of the control corridor of the layer 111

Ne Taposu Taxmuui 60 MM
Tawmfa- Haspu TaMfaHyKTaxo aap
caHyuIi _ 09.96 | 12.00 | 09.01 | 08.04
HYKTaxo JlaBpau CaHYUIIIN
M1 02.83 914,779 -203 -231 -251 -264
M2 914,795 -253 -388 -410 -427
M3 914,678 -392 -453 -475 -503
M4 914,626 -464 -532 -555 -584
M5 914,644 -502 -584 -611 -649
M6 914,638 -518 -605 -633 -674
M7 914,660 -524 -610 -638 -676
M8 914,618 -503 -591 -617 -656
M9 914,587 -488 -554 -580 -617
M10 914,848 -423 -489 -512 -546
Ml11 914,866 -365 -419 -441 -469
M12 914,846 -291 -333 -354 -376
M13 914,896 -200 -226 -246 -260
M14 915,025 -57 -62 -61 -83

Mymoxunaxou OXUPUH MyaisiH COXT, KU paBaHAU TaXIIMHUU TaMfaHYKTaXou JOJIOHU
mymoxunaBun Kabatu Ill-tom HH3 wmmoma édra wucromaact. MoHaHa O0a TOJTOHXOU
mymoxugaBsuu Kadatu 1 Ba Il-tom map Kabatu IIl-toM HM3 TaXIIMHUM MaKCcUMajl Aap
TaMfaHyKTaXxou KUCMATH Mapkasil mymoxuna rapaua. Jdap maBpan XUCOOOTUM a3 COJIXOU
2001 to 2004 myaiisiH rapaua, ku Tamfanykraxou MS -38mm; M6 -41mm; M7 -38mm; MS -
39mMm; M9 -37Mm Ba MIO -34Mm 0Oa TaXmMIMHUM MaKCUMajl Iydop TapauJaaHm.
Tamfanyktaxou M1 -13 mm; M2 -17 mm Ba M13 -14 MM nap KucMaTxou maxjiyi (MUHTaKaxou
nanBaHaIu capbana 00 coxuia) Yolrup Oyna, TaXIIMHUU MUHUMAJIN MYIIOXUIA rapaui, a3 OH
yymiaa M41b -23 mm; M504 -26 mm; MS6E -27 mm; M648B -36mMm Ba M73A -22 MM Mymioxuaa
Merapjaj, Ku aap capoana maBkeb rupudraana. ba Xxucoou muénaconu naspau coixou 2001-
2004 TaxXmMHUAM TaMFaHyKTaxo Aap KUCMaTu maxjiyh a3z 3 1o 4 MUWUIMMETPPO TAIIKWI A0AA,
WH HUIIOHAWXAHJa Jap KUCMaTh Mapkasuu gapfoT Oa 9-10 Mm Mepacaa. A3 uOTHIOU
MYIIIOXUIAX0 TO TaX KKOTXOUW OXMPHH TaXIIMHUU MakKCUMaJl map TamfaHyktaum M7, ku gap
KruCcMaTH MapKa3uu J0J0oHU Hazopatu Kabatu IIl-rom Yoifrup act, 6a aman oMmagaact Ba
aHJI03ad TaXUIMHUM OH 0a 676 MM Oapobap act. TaXmmHuM MUHUMAIN Ooman a3 tapadu
COXWIIM yamn aap tamfanyktau M14 6a anmo3au 83 MM Ba a3 Tapadu COXHIM POCT Oolai, Aap
Tamfanyktan M1 6a Taxaumuaun 264 mMm Mebomaa. CypbaTd MUEHAU MOXOHAH TaXIIMHUU
TaMFaHyKTaXo Jap J0JIOHW HazopaTuu Kabatu IlI-tom a3 aBBanmm myrmoxumaaxo 1,846 Mmm/MoXx
Ba gap aaBpau Xuco6oti comxoun 2001-2004 6omrag 0,816 MM/MOXpO TAIIKWIT MeAUXad, KU UH
a3 MybTaJWI IIyJAaHU TaXIIUHNA Jap UH UHIIOOT TyBOX IMeauXas.

Taxkuku macxamMum Kyxuu Ttapo3it Aap Hykram 920 m: YoiluBaskyHUU nacxamMuu Ky XU
Tapo3n nap Hykram 920 meTp 6a Bocutan HucOaTauXM 6a HyKTaxou uctunoanu Ck.Pmn.324 6o
pUOSI HUBEIIMPOHUU TUAPOTEXHUKUU napadau | ryszaponumpa myn. Humonmuxanmaxou
TaFiUpEOUM TaMfaHyKTaXou racxaMuu Ky KU Tapos3n gap HykTtau 920 meTp map daaBaiu 8
oBapia IIygaaHI.
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Yaasauu 8. By3yprum TaximmMHuM TAMFAHYKTAX0H IACXAMUHU KYXUH Tapo3ii aap HyKTam 920 m.
Table 8. Sedimentary value of the mark points on the slope of mountain side mark at the point of

920 m.
N Taposu Taxmuui 60 MM
TaM_Fa- I[aBpI/I_ TaMfaHyKTaxo
HYKTaX0 CaHYuIIN Jlap laBpan 10.96 | 08.99 | 10.00 | 09.01 | 08.04
caHYuIn

M357A 05. 74 921,314 -1 -1 -1 -13 -12
M3584 921,337 -129 -143 -147 -165 -178
M3604 921,679 -92 -103 -103 -121 -135
M3615 07.76 921,761 -4 -3 -3 -15 -14
M3595 04. 90 921,617 +9 +10 +9 -3 -2
M362 912,818 +9 +10 +10 -3 -1

KumMaTtu TaXImUHUM KUCMU 3UENM TaMfaHYKTaXou ap YUCMU MacXaMuu KY KU TaposM
nap Hyktan 920 M. Kapopaomrta MybTaauia Oyaa, Jap XyAydud MaBKeW aBBallau XyJ OOKWM
MoOHaaHa. bo ucrucHom map Tamfanyktaxou M358A Ba M360A nuuma memaBaja, Kd gap
MHUEHAU TAPKUIIIK Fe0JI0TM Ba 1apé Kapop JOpaH Ba paBaHIM TaXIIUHN 1ap UH TaMfaHYKTaXo
uaoMa €pra TO XOJIATH MYIIOXUAAXOW OXHUPUH MyTaHocuOaH 178 Ba 135 MM-po Tamikwmi
Meauxan, ki 60 cypbatu Mu€éHacoauu 0,5 MM/colt TaXIIMHA HaMmyaa ucrtojaact. Jdap maBpau
myoxuaaxou coyxou 2001-2004 taxmmHuu uH TaMfaHyKTaXo 13-14 mM-po Tamkuia goja,
CypbaTH MUEHAM COJIOHAW TaXUIMHUMU UH TaMfaHyKTaXo 0a 3,5 MM Oapobap act. XamM3aMOH,
CypbaTH MUEHAU TaxXIIMHWA a3 udtugou Mmymoxuaaxo 6a 0,417 mm OGapobap meborma.
TaxmuHun MUHUMAJIW gap TamfaHyKtaxou M362 Ba M359% mymoxuma wmerapnan, Ku
MyTaHocubaH 6a 2 Ba 1 MM Oapobap act. CyppaTu MHUEHAMOXHM TaXIIMHA Aap WH
TaMfaHykTaxo a3 wubTtuaoum wmymoxugaxo ©Oa 0,008 wmm/mMox Oapobap meboinan.
Humonauxangan Maskyp gap tamfanyktaxou M357 Ba M361P 6a 0,037 mm/mMoX mepaca.
Xapakatu Tamfanyktaxon M357, M3596, M361b Ba M 362 amanan MybTaaui Oyaa, a3 Xyayau
XOJIaTH aBBajlaM XyJ HabapoMamaana. KuMatu OajmaHIW TaXIIMHUKM TaMmfaHyKTaxon M3584
Ba M360A map naBpau conxou 2000 Ba 2001 6a aman omagaact, ku 6a 19,5 mm 6apobap Oy.
Hap naBpau conxou 2001 to 2004 HMIIOHIAMXaHIAW MUEHACOJIMHM TaMfaHyKTaxou M358A Ba
M3604 2,1 mm/com meboIaa, Ku UH MyTaHocrOan 6a 0,176 MM/MOXPO TaIIKKUIT MEAUXAL.
Hykraxonm umtugonim aap capéann: Hucbatnuxuu TamfanyKraxoe, KU Jap OepMau MOEHWN
Yourup act 60 puosi HUBEIUPOHUM THUApoTexHUKuU napavau I ryzaponuaa mymaacr.

Humonauxanaaxou tafiupeéOnu TamMfaHyKTaxou UMTUAOAUMU capbaHa nap daaBaiu 9
oBap/a IIyaaacr.

MyaiisiH rapauz, Ku paBaHIUd TaXIIUHW Jap TaMfaHYKTaxou Jap UMTUIOI Yourupoyma
UaoMa JIOIITa, HUIIOHIWXAHIAaXou OHXo ad3yna ucromaana. TaxmMHUKM Makcumasian aap
KrucMaTh MOOAMHN Mylioxuaa rapaua, 60 uctucHou umtunoaxou IV Ba V, ku nap 6epmaxou
no€Hu Kapop nopana. dap umtunoaxou IV Ba V cypbatu MUEHACOIMU TAXIIUHA Jap JaBpau
xucobotun comnxou 2001-2004 6a 1-2 MM Gapobap act. TaXmMHUM MakcuMaial Aap Tefau
capbang 6a Kaig rupudra myn, ku 40-44 MM-po TaIKWII MeIUXaJ Ba MyTaHOCHOaH map
tamfanyktaxou MI-3 Ba MI-5 maBkeb rupudraann. Mnuynun ramfanykraxou M1-0 Ba M1-9,
Ku 6a IeBOpPXOM COXWJI KoMamaiBaHaaHa Oa aHmo3au 18 Ba 17 MM MyTaHOCHMOAH TaXUIMHWN
HaMyJaaH/I.

Hap umtunoau I1 HU3 TaXmmHUKM MakcuMali nap Mapkasu capOaHz 1ap TaMf aHyKTaxou
MII-3 6a anmo3au To 20 MM Ba MII-5 6a ango3au To 24 MM MyalisiH Kapaa 1y, Ku 6a Xucoou
Mu€Hacommu JnaBpan xucobotun comxou 2001-2004 7-8 MM-po map TAIIKWI MEIUXA.
TaxmuHUXOU KaMTapuH Aap UMTHUAOAM Ma3Kyp Jap MHUHTaKaxou maiiBacTu capOang 00
IapfoT MyaiisiH rapaui, ku aap tamfanyktaxou MII-8 6a angozau 9 mm Ba MII-0 6a angozau
12 MM Mebo11aa Ba paBaHIU MUEHACOJIMU TaXIIMHN Aap JaBpau OXUPUHHU MyIIoXuaaxo 6a 3-4
MM Oapobap acr.
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Yaasaau 9. By3yprun TaxummHuu TaMFaHYKTaX0M HIMTHIOIHH capOoaH/
Table 9. Sedimentary value of the mark points of dam location

No Taposu Taxmuui 60 MM
TaM-Fa- Haspu TaMfaHyKTaxo
CaHYuIIN Jap JaBpau 10.96 | 08.99 | 10.00 | 09.01 | 08.04
HyKTaxo caHYuIIn
1-0 06. 83 921,704 -218 -241 -248 -269 -287
1-1 922,432 -319 -350 -363 -387 -414
1-2 922,802 -347 -438 -453 -480 -514
1-3 922,861 -458 -509 -526 -554 -594
1-4 922,867 -488 -542 -560 -589 -632
1-5 922,864 -490 -555 -574 -604 -648
1-6 922,847 -473 -526 -543 -572 -613
1-7 922,329 -407 -452 -467 -495 -530
1-8 921,602 -306 -339 -350 -374 -401
1-9 920,787 -190 -210 =217 -237 -254
11-0 864,155 -82 -87 -89 -100 -112
11-1 864,707 -153 -165 -169 -191 -199
11-2 864,301 -229 -237 -243 -265 -280
11-3 864,291 -280 -305 -314 -339 -359
11-4 864,821 -309 -339 -349 -375 -398
I1-5 864,833 -319 -351 -361 -388 -412
11-6 864,925 -285 -313 -322 -347 -368
11-7 864,370 -223 -244 -251 -274 -290
11-8 864,548 -140 -150 -154 -174 -183
I11-3 813,699 -135 -146 -149 -160 -171
I11-5 813,053 -165 -178 -182 -193 -208
111-7 813,455 -107 -116 -118 -128 -138
1V-3 767,572 -44 -44 -45 - -54
1vV-4 767,374 -86 -90 -93 -103 -108
IV-5 767,557 -106 -115 -118 -129 -136
IV-6 767,673 -95 -102 -104 -114 -121
V-4 720,133 -54 -54 -56 -63 -67
V-5 719,855 -86 -89 -92 -100 -106
V-6 720,034 -59 -60 -61 -69 =72

Humonauxauaau 6ananarapuHu Taxmaid gap umtuaoau 111 map ramfanyktan MIII-35,
KM Jlap Mapkasu capOaHjg YOoUTup acT, auaa MmemaBai, ku 6a 15 mm 6apobap acr. lap uH
umtuaon Tamfanyktaxou MIII-7 Ba MIII-3, ku gap MUHTaKaxow MalBacTu mapfotr 00
UMTHUI0J Yourupana, MyraHocuban 6a ango3au 10 Ba 11 mm Taxmman Hamygaana. Cypbatu
MHUEHAW TaXIIUHUA MMTUIOAM Ma3Kyp Jdap Mapka3u capOaHm 4 MM Ba Jap MHHTaKaxou
KomamaiBaH[ 2,5 MM-po Tamkuia MeauXaa. CypbaTd TaXIIMHUN TaMfaHYKTaXou UMTHIOIUN
capbanm gap Yaasamu 10 oBapaa mrymaacrt.

Xynoca mac a3 TaXIWIM HATHUYaXOUu JaBpPaXOu TYHOTYHU MYIIOXUIAXOW T€OJe3UH
MHIIIOOTXO0U acocuu oorupuexu Hopak 6a yyHUH XyJioca OMaJlaH MyMKHH acT:

Ia6akaxou ucTuHOA@: HyKTaXou HucOatauxuu No2 Ba 4 Kapub Ku X0jaTu aBBajiau
XYAPO HUTOX JOIITA, Aap XYAYAU HUIIOHANXAHAAX0W Ha3apHOTUD Taf iup édraan.

BuHOM Hepyrox: HHMIIIOHIMXAaHIAXOW TaMfaHyKTaXou Jap OMHOM HEPYyrox Yourupoyna,
XyCycHusiTu Tafiiupébannari nopaa. TaxmuHuu TamfaHyKTaxo Jap AaBpau XMCOOOTUHU COJIXU
2001-2004 nazapuorupana. Hucbat 6a maBpan MOTUAOUM MYIIOXHIAXO HHUIIIOHIMXAHIAW
HUXOUU TaXWUHW fap Moxu aBryctu coiu 2004 nap tamfanyktan M45 mymoxuaa rapaui, Ku
6a 34 mm GapoOap acT Ba paBaHAu OOJIOpaBUU OH OoIaj, Jgap TamfanyKran MS54A Ga Kaiin
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rupudTa myaa, Kumatu od 6a 16 mm 6apobap act. dap maBpau conxou 1988-2004 cypbatu
MuéHaMoxuu TaXmuHn 6a 0,032 mm 6apobap acrt.

Yaasaau 10. CypbaTu TaXIMHA 1ap TAMFAHYKTAX0U UMTHIO1#
Table 10. Sedimentary speed in the dam location mark points

OOBeKTX0M MyLIOXUaa Hlaspaxon _ C.}.,pbaTH T axLHHHV!.(MM) -
MYIIOXU B MUEHAMOXN MHEHACOJIN
1 2 3 4
Nmtunonu I (capbanm) 10.96 - 08.04 -1,267 -15,204
Jnap tapo3u HyKTan 920 M. 09.01 - 08.04 - 0,931 -11,172
Nmtunoau I1 nap taposu HyKrau 864 10.96 - 08.04 -0,686 -8,244
M. 09.01 - 08.04 -0,470 - 5,640
Mvtunoau 111 gap Tapos3u HyKTau 10.96 - 08.04 - 0,390 -4,680
814 m. 09.01 -08.04 - 0,343 -4,116
Nmtunonu IV nap raposu HyKTan 10.96-08.04 -0,234 -2,808
767 M. 09.01 - 08.04 -0,150 - 1,800
Nmtuponu V nap taposu nyktau 720 10.96 - 08.04 -0,163 -1,956
M. 09.01 - 08.04 -0,124 - 1,488
3um3uiiaTacMa Jap Tapo3u HyKTau 10.96 - 08.04 - 1,308 -15,696
915 m. 10.01 - 08.04 - 1,032 - 12,384
Jononu Hazopatuu Kadatu I gap 10.97 - 08.04 -0,753 -9,036
Tapo3u HyKTau 768 M. 09.01 - 08.04 - 0,436 -5,232
Hononu Hazopatuu kadatu I map 10.97 - 08.04 - 0,700 -8,400
Tapo3u HyKTau 854 m. 10.01 - 08.04 -0,382 -4,584
Hononu Hazopatuu Kabatu L nap 09.96 - 08.04 - 1,204 -14.448
Tapo3u HykTau 915 m. 09.01 - 08.04 -0,816 -9.792
Tapkuin gap nacxaMuu Ky X 1 10.96 - 08.04 -0,238 - 2.856
Jnap Tapo3u HyKTan 920 M. 09.01 - 08.04 -0,176 -2.112

HMumooTn o6rupu Hepyrox: gap aaBpau Xucoootuu coixou 2001-2004 HUmoHauXaHIau
OojopaBUM TaMfaHyKTaxou UMTHAOAN Oa aHmo3am 5-8 MM 3uén rapaumaana. ba xucoou
MHUEHACOJIA 1ap UH AaBpa Maaujan OallaHapaBuM TaMfaHyKTaxo 6a 1-2 mMm Gapobap acr.
bananamasuu makcumani a3 uoTUIOU Mytioxuaaxo (maitu conu 1985) +62 mMm (Kabatu IIT)
Ba KamTapuHam Ooman 6a +23 mm (kadatu I) 6apobap meboman. CypbaTu MUEHAMOXUU
6ananamasi +0,116 MM/MOXPO TAIIKUIT MEIUXAI.

Ilykm Geronii: nap naBpaun Xucodotruu conxou 2001-2004 TaxmmHuu TaMfaHyKTaxo Ba
mabakaxon UCTUHOIM map myku OeToHW Yoiirup Oyma, Oy3yprum sikxena a3z 2 MM jAap
mabakan uctunoauu Pno 3B To 8 MM gap tamfanyktau M18-po nopo Oymana. MoTumo a3
conu 1999 paBanau TaXmMHW amajiaH MybTaguil rapaua. ba Xucobu Mu€Haconu maauaau
TaXIIWHNA 1ap myku 0eToHln gap naBpau coixou 2001-2004 6a 2 mm 6apobap act. A3 uoTHION
MYIIOXUAaX0 OoIaj, TaXIIMHUU MaKCHUMall gap TamfaHyktam M93, ku map HakOu Xypau
MOWJI YOWUTHMp acT, MyHioxuaa wMerapaaa, ku 6a 82 MM Oapobap acr. Xam3amMoH
HUIITOHINXAHIaW TaXIIUHUK TaMfaHyKTan M 164, ku nap 6agaHu myku OETOHN YOUTHpP acT Ba
6a 65 MM 6apobap act, ku doucH 3ukp act. CypbaTy MUEHAMOXUHU TaXIINHI a3 Of 03U JlaBpau
Mymioxugaxo aap Hakou Haknmuétuu T6 Ba L{T6 0,104mMm; HakOu Hakmuétuun T8 0140 mwm,
nyku 6etonn 0,117 mm Ba Hak6u xypau mowin 0,223 MM Jap MOXpO Talkuwi Meauxan. Kumatu
MAKCUMAJIMU TaXUIMHIIABM a3 Of 031 MYLIOXUIAXO Iap TOJIOHH CEMEHTATCUOHUU MOEHOO Oa
MyIIoxuaa Mmepacaj Ba 6a 230 mm 6apobap acr.

3wBniaTtacMa: Tnaguaad TaXIMIMHA Jap 3wi3WiaracMa uaoMa €dra HCTonaacT Ba
(habonTapUH HYKTaXOW MIWIITAIIABA Jap MHUHTaKan MapKa3uu capOaH YOUrup mMeOOIIaH/I.
A3 nOTHIOM MYIIOXUIAX0 KMCMATXO0W KoMarnalBaHIU 3WjI3HiIaTacMa 00 coXuil 0a aHgo3au 6-
8 MM Ba KucMaThu Mapkasuu OH Oa aHmo3au 13-16 MM TaXHUIIMHA Hamyaaacr.
Humonauxangan MaxCUMalIuu TaXIIMHIIABA [Jap MayMyb a3 HOTHUIOU MYIIOXHIAXO
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UHXOSHI: 846 MM nap TaMfaHyKTan M6A, K1 Jap KHCMH MapKa3ud XaB3au O00JIONH capOaHT
MaBKeb rupudraact Ba 713 MM map Tamfanyktam M17A, ki map KUCMU MapKas3uM XaB3au
noéHun capbang Yoirup acr. CypbaTM MHEHAU MOXOHAWMM TaXUIUMHWA a3 HOTUIOU
MYIIIOXUIAX0 YyHUH MyaistH rapau: 2,447 Mm/MoX 1ap KUCMaTH XaB3au 0ojouu capbaH Ba
1,942 Mmm/MOX, Tap KUCMATH XaB3au MMOEHUU capOaHI.

Jononxou Ha3opaTii: 1ap gaBpau mymoxuaaxou coixou 2001-2004 paBaHau TaXIIMHUK
TaMfaHyKTaXou JOJIOHU HA30paTUU KabaTu SKyM MAOMa JOINTA, TaXIIMHUXOU Oy3ypr aap
TamfanykTtaXxou M388 -28 mm; M38I' -30 mm; M47A -43 mm; M54A -26 MM, KU Jap Mapkasu
capOana YoirupaHa MyalsH rapaui. Jdap uH MyogaT paBaHIM TaXIIMHW Aap Mapkasu
capOana 6o cyppatu 9-11MM Ba map MUHTaKaxou KomaraiBaHy Ootmran, 60 cypbatu 2-4 MM
Jap cosl Xapakat HamynpaacT. CyppaTu MHUEHAMOXUU TaXUIMHW a3 OFO3U MyLIOXuaaxo Oa
1,573 mm/Mox, 6apobap MeOoIa, KM MH HUIMIOHANXAHAA Aap AaBpad MYIIOXUIAX0U COJIXOU
2001-2004 6a 0,436 MM gap MOXpPO TAIIKWJI MeAuXaa. A3 WH Xyjoca HaMyJaH JIO3UM acT, KU
CypbaTH TaxXUIMHM IaBpa 0a JaBpa MacT 1IyJa ucrojgaacT. HumoHauxanmam MakcuMaiin gap
UH OOBEKTH MYIIOXUAABN Aap TaMfaHyKram M434, xu gap KuUcCMaTu MapKa3uu JTOJIOHU
MYIIIOXUIAaBM YOUTHP acT, 6a Kaia rupudTa mym, ku 6a 3280 mm 6apobap acr.

PaBannu TaXuimHW nap TamMfaHyKTaxou JOJOHM HA30paTUU KabaTu JIyIOM HU3 UAOMa
épra ucromaact. A3 mymoxumaxou coixou 2001-2004 Gap Meos1, KM HUIIOHIAUXAHIAXOU
MakcuManil gap tamfanykraxou M415 -23 mm; M50A -26 mm; M565 -27 mm; M64B -36MMm Ba
M73A 22 MM, KM Aap Mapkasu capbaHa Yoiirupana, 0a aman oMapgaact. Jlap uH maBpa
CypbaTH MHUEHACOIMU TaxXIIMHW Jap KUCMATH Mapkasuu pAapfoT 6-9 MM Oyna, uH
HUIIOHAUXAHIA Jap KUCMaTXou mmaxjiyh Oa 1-2 mm Oapobap actr. Hwumonmuxangau
MaKCUMaJl Jap WH OOBEKTH MYIIOXHIaBUU TaMmfaHykTam MS0A, ki gap KUCMaTH MapKasu
JIOJIOHU Ha30paTh YoWrup act mymoxuaa rapaua, ku 6a 2800 mm 6apodap act. Cypbpatu
MHEHAMOXHUHU TaXIIMHW Aap TaMOMHU JaBpau Mylioxuaaxo 6a 1,145 mm Gapobap Oyma, uH
HUIIIOHAUXAHIA Jap JaBpau myioxuaaxou coiaxou 2001-2004 6a 0,382 mm nap moX 6apobdap
acT. A3 MH XyJloca HaMyJdaH MYMKHMH acT, KM paBaHAM TaxIIMHW JaBpa O6a gaBpa py Oa
TaHa33yJ] acrT.

Mymoxunaxou OXUpUH MyalsiH COXT, KU paBaHAN TaXIIMHUM TaMfaHyKTaXou JTOJIOHU
mymioxunaBuu Kabatu Ill-tom HM3 maoma €dra mcromaacT. Jlap JaBpan MyIIOXUIAXOU
conxou 2001 To 2004 myaiisad rapau, ku TaMmfanyktaxou MS — 38mm; M6 -41mm; M7 — 38mm;
M8 -39mMm; M9 -37mm Ba M 10 34MmMm 6a TaXUIMHUU MaKCUMaJi 1ydop rapauaaana. A3 ofo3u
MYIIOXUAAX0 HUIIOHAUXAHIaW MaKCUMaJl gap tTamfanyktau M7, kU Jap KUCMaTu MapKas3u
JTIOJIOHU Ha30paTW Yaiirup act, 6a Kaia rupudra myaa, Oy3ypruu oH 6a 676mMm 6apobap acr.
Hap nononu HazopaTuu KabaTu Ma3Kyp HU3 MOHAHAU KabaTXou IUrap paBaHIU TaXIIUHN pY
0a TaHa33yn OyAa, HULIOHIMXAHIAM MUEHAMOXHUM TaxXIIMHW a3 JaBpau aBBaJd MYIIOXUIAXO
1,846 MmM/mMoXx Oyna, WH HUIIOHIWXAHIA Aap JaBpau Mymmoxumaxou coixou 2001-2004 6a
0,816 mm/mox, 6apobap acr.

ITactxamuun kyxuum Tapo3i aap Hykram 920 m: KUMaTu TaXUIMHUKM KUCMHU 3UEAU
TaMfaHYKTaXxou Jap KUCMU MacTXaMuM KY ¥U Tapo3u HyKTau 920m. Kapopaouira MybTa Il
Oyna, map XyIayad MaBKew aBBajau Xyl OokKW moHmaana. McrtucHo nap WHYO Aap
TamfaHykTtaxou M358A Ba M360A muna memaBaj, KU Jap MAEHAW TapKUIIU T'€OJIOTM Ba Iapé
Kapop IOpaHJ Ba paBaHIM TaXIIMHW Jap WH TaMfaHyKTaxo uaoma édra a3 uOTHAOM
MYIIOXUIax0 00 cypbaTu 3-5 MM Jap cojl TaXmMUHN MmeHamosiA. OF03 a3 JaBpan MyHIOXHIaX0
tamfanykTtanm M358A 6a anmo3au 178 MM TaXmmuai Hamynaact. TamFanyKkTaxou HoMOypaa 60
cypbatu Mu€éHacomauu 0,5 Mmm/con TaXmmHM HaMyaa ucronaact. TaFiinpéOnn KaJOHTApUH Jap
naBpau coixou 2000-2001 6a aman omaj, K1 HUIIOHAMXaHAau oH 19,5 mm/con 6Gapobap Oyna,
rac a3 OH paBaHAM TaXIIUHHA pYy 6a TaHa33yJl HaMyAaacT. Jlap naBpau MyHIOXUIaXOH COJIXOU
2001-2004 sHumonauxanaan TaxmuHn 2,1 mv/con € 0,176 MM/MOXPO TaIIIKWII 10/1aaCT.
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nepunopalol?o6 9r . m.c cthaeygwoBB@®a TEeNbCKUN CceKTeoeM ,unHLOTIMIT.Y Ta T
l1.TexHMYyeckKkad UWHbaplmaypPpHRBLIRO HBOEM®O®LEHNA 3a COCTOAHMUE]
F?2C B npouyecce 3KcnnyaTtauyuunun». 91 an 3. O6ob6weHMneE
OueHKa COCTOSHUA UNcaCperRoBailreNHEKXWHO MHCTUTYT 3HepI
-M., 1992.

JTE®@OPMATCUSA BA TAFMUPEBUU XOJATU UHILIOOTXOU ACOCUU OBI'MPEXU
HOPAK

Tax ¥KoTu Ma3kyp 00 MaKcaau MyalsTHCO3UU XOJIATH TEXHUKHH WHIIOOTXOU ACOCUM HEPYTOXH
Oapku obmm Hopak Ba 0axoguxuu MyXaHIUCHHM TaFUMpOTXou OaamajioMaza Aap MHUHTaKaxou
amoxuaa Ty3apoHuaa mynaact. bapom Hown rapaumaH 6a MakKcaaw Ty30LITaIly[a, Aap paBaHAH
TY3apOHUIAHA OMY3UIIU MYIIOXUIAXOW BU3YaJIUHM Xa3WHAIIyda 5 MapXuilaxou TaAKUKOTXOPO, KH
MayMyaH (paporupu 14800 mMeTp kopXou Tapo3daHad OymaHn Ba MuKEcu 10 WMHIIOOTH acocuu
Hepyroxu 6apku oboum Hopakpo nap 6ap merupan, 60 makuKUsITH Maxcyc KOpKapi Hamyda, 6apou
ACOCHOKKYHHMH Ha3apUsSBUM HATHYaW KOP OHPO OO MabIyMOTXOU TaYyprOaBUM capyalMaxou MabMyJii
Ba FallpuMabMyJIA MyKO¥Ca Ba TAIIXMCU WIMW Ty3apOHHA IIyIaacT. XaHTOMH TaXTHiI Ba KOpKapau
MabJIyMOTXOU MaBYyla MyailsiH rapami, KU MYIIOXUAaxou reonues3vi 00 mctudoma a3 HUBEIHPXOU
tamfan Ni-002 Ne460994 tacaudotu I Ba HuBenmupu tamfam KONI-007, Ne 150509 tacuudoru II,
WHYYHUH YyPTH 4eHIyOXOHM reoie3un YeHKYHnU 3 MeTpa Ba 1,7 merpaun tamFaxou NeNe 2705, 2706 Ba
35590, 35591 wmupo kapma mrygaacT. Xam3aMOH MyasiH Kapia IIya, KA JaBO3UMOTH T€OIe3WH
uctTudomamyaa AaKUKUATA 3apypUd KOPXOU MYXAHIMCW-TEOJIe3UpO TabMHUH HaMyna, Y4aBoOTyw
TamaboTXOU TEXHUKHH MEBEPXOU MyKappaprapauaan TaIKUKOTH I'y3apOHHUIAITy1a MeOOoIIal.

KamuaBoxkaxo:  nedopmarcusi, HMHIIOOTXOM  THAPOTEXHUKW,  MYIIOXUIAXOM  Teoiesi,
TaMfaHyKTaxo, mabakaxou HCTUHOMM, TaxIIWHA, OMHOM HEpPYyrox, IMyKu OETOHW, 3wi3niatracma,
JIOJIOHU HA30paTW, MACTXaMUU Ky X

JTE®@OPMAIIUA U U3SMEHEHUE COCTOSIHUSI OCHOBHBIX COOPY KEHUM
HYPEKCKOI'O THJAPOY3JIA

JaHHOe wmccnepoBaHMWe ONNPPOEBAOEN/MENHONCSL TCe XIH@M/MEI K OT O CO
COOpPYXeHuim Hypekckoro rvmagpoysna n MHXeHEDPHBbIX oue
yyacikiax . OCTMUXEeHNA nocTaB/eHHOW ULenwnm B npouecce no
5 paHee MNpPOBOAWMBXPbHA 6B1KO/AERHAMNY K OoOTebsa B obuwemn CAnc
reogesuvnyeckaneppadopum 10 OCHOBHbBX COOpYOKE@HWMHbHY pe
LaHHm@EpaboTaHb ¢ O0CO60OWM TOYHOCTHbIO, a p[pnAa TeopeTut
conocTaB/NeHbTANBKEMIEPKLBBHBMMN U3 TpPpagUULUWOHHBX WU He:-
npoBegeHa HayuyBaxopecamaepnumusia. m o06paboTKMU MUMewWWNXC.
reogesunyeckune HaobnwapeHumsa 3a ocapgkamBi2-cdNo 0dpbyOkeHMm nn B
KOMO7-Ne 10509 ¢ npumeHeemnmemBBlaweur p30;BfbiX UWHBAapPHLBX peeck
2706 n 35590, 35591. Mpwnu 3TOM ycTaHOBNEeHO, 4T O
obecneynmnBalwT HeobXOAWN MYaO AT €O3H/HYOECCTKbN XN HPKaEBHORTP HIO MC O O T B € 1
TpeboBaHMAM YyCTaHOB/NEHHBX HOPMaAaTMWBOB MNPOBOAWMbBX WC!

100



KiwoueBbie ciioBa: e hbopmMaumusa, rmaopoTexHMYecKMe COOpPYXe
MapKMWOMNOPHBDEC a@E&BI,aHWNeEe 3/1é&KTDOCCAEHLEMMO R MO®T @ 0 B a A
rralerp@mH bND. HC K

DEFORMATION AND CHANGES OF THE CONDITION OF MAIN STRUCTURES OF THE
NUREK HYDRAULIC FACILITY

This study was carried out in order to determine the technical condition of the main structures of the
Nurek hydroelectric complex and engineering assessments of real changes in individual sections. To achieve
this goal, in the process of preparing the article, 5 early observations were analyzed, which included a total of
14,800 meters of geodetic work and includes the territory of 10 main structures of the Nurek hydroelectric
complex. available data processed with special accuracy, and for the theoretical substantiation of the result of
the work, they were compared with experimental data from traditional and non-traditional sources and a
scientific examination was carried out. In the course of the analysis and processing of the available data, it
was established that geodetic observations of the settlements of structures were carried out using Ni-002-Ne.
460994 and KOM-007-Ne. 150509 | evelneterand inge tae rpadinrvaacf r&ai | s
and 35590, 35591. At the same time, it was found that the geodetic instruments used provide the necessary
accuracy of engineering and geodetic work and meet the technical requirements of the established standards
for ongoing research.

Keywords: deformation, hydraulic structures, geodetic observations, marks, support networks,
settlement, power plant building, concrete plug, seismic belt, viewing gallery, mountain slope.
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TIIY: 004
KOPKAP/IU UHTEP®ENCU UICTUDOJABAPAHJIA IAP TABMUHOTHU
BAPHOMABHM OM Y 3UILIN

i Hypmamosa @. M.
JouumroOu nasjaaruu Xyl ana 6a nomu akaaemuk b. Aadypos

bo3oM 3um kamp o map omeaum UTTWIOOT , KM Jap OH TaMOMH CO a Ou (PaboIHsITH

kacO 0o uctudoaa a3z cucreMa OM UAOPAKYHUHU UTTWIOOT Iyppa aMall Kapaa MeHIaBaHI,
apub amerra oM 3uIIM KacOupo 60 uctudomanm UH € OH Ba AaTTO SKYAHI CUCTEMa OH
UIOpAaKyHUU WTTWIOOT gap ©Oap Merupana. Illaxc (kopbap) 0Oa cxemam cucreMmau
SNIEKTPOHUM MIOPAKYHUU UTTUIOOT Jap O€ JOXWI KapAa MemlaBaja, Ku 0apou MHTHXO00 &
apop Jap acocu UTTHIOOTU OepyHa Oa cucrema 3apyp act. Mctudonabapanna gap cap aau
ny (ammd a ajd) cuUCTeMaW CEeMAaHTUK -CHMHTAKCHKHHM CO al TpPEeaIMeT Ba CHCTEMad
UIOPAKYHUU WTTUIOOT oirup acrt. Jlap acm, co au OM 3WII WH paBaHId  aJlIu
Machaa ou ¢abonuaTu (aHH a3 oHuUOuM wucrtudomabapanga 0o EpuM  cUcTeMau
UAOPAKYHUU UTTWIOOT MeOomal.

Hap cyxaHpoHuu Xya naap KoHGpoHcu OalHanMuwiaaud wiM -amail ‘O 3uIm
9JICKTPOH Ba pPYIIAd HHHOBATCHOH : Ta pubam a oH Ba Ta pubaum Pycus” B.II.
TuxomMupoB aWg kKapa, Kd “OJaMOHHM KaJIOHCOJ MEXO aHa Mycra wioHa (0a TaBpu
nHpupoa ) Ba gap putvu xya om 3aHa’ [l11]. M mad ym om 3ropm maxcupo Tanad
MEKYHaJ, KM XeJIe TApOH acT Ba € TaBacCyTH OApHOMa OW OM 3WII CaMapaHOK acT.

Ycyn oM MHTEpAKTHBUU Jap Myacchca OM TabiuM ucTudopamaBaHma 0a pymiau
IIAXCUAT, MaJlaka Ou KOop 0O WUTTWIOOT, OOWIMATH MyomupaT 00 atpoduéH Mycoumat
HaMy/Ja, TaBa y Ba (GabonusaTpo gap Tyau aapc ad3oumn Menu aHA. TeXHOJOTHs Ou
UTTWJIOOT , KA BOCHUTAW TEITHU OJM UTTUJIOOTH TAabJIMM MeOOIIaHa, UMKOHUITH Oe Tap
ry3apoHHUIaHu Aapc opo mopana. CaMt ou acocuu ucTudomadapuu oH O Imabdakau Ma ail
Ba mrabakam a oHMM VIHTepHeT, TaXTaW HWHTEPAKTHB  aHMOMH OM 3WII, HucTU(oman
npe3eHTaTcuss o gap 6apHomam PowerPoint coxramnyga, MHIyHUH TECT OM KOMITIOTEp , KH
Oapou rupudTaHU MAabIyMOT Iap OOpau JOHHUII OW OM XTalllyjJa COXTa IIyAaaHI, MeOOIIaH T
[3] . omo Gucép G6acra ou ryHoryHu 6apHoMa o Oapou CaH WIIM JOHUII Ta WS IIyJAaH]I.
Ap3uiu  ap sik 6apHOMa Ha TaH O a3 OOWIMSATH OH Oapou ajiiu Oe apa3oHa Ba Oocudartuu
Basuda, 6anku To 4 aHmo3a uctudoaan uH 6GapHOMa OCOH Ba yJiail act, Bobacta MeOoIal.

aTTO COAJaTapuH Ba Jap aWHWU 3aMOH, OapHOMam (yHKCHOHANM OeIbTHOOP JOHHCTA
MelIaBaj, arap ucrudonabdbapaHga aHromMu kop 60 OH 3ya XacTta, acaboH mIyAa, XyApo
HOpO aT wuc KyHaid. Jlap uH omart, ucrudomadbapaHaa ogaTaH XaToru opo Oemrap Kapna,
caMapaHOKHUM KOp KaM MerraBaja. bapou 6a mact oBapmanu sk 6GapHOMan BO €aH yJaid, KU
00 OH KOp KapaaH xy0 act, unrepdeiicu xyou ucrudomadbapania g103uM act [3].

Hap 3epu wmad ymu  uHTepdeiich  uctudomabapanma sSK  HaBb  KaHaU
KOMMYHUKATCUOHMpPO (maliBaHIW MalBacTKyHaHaa) Meda MeM, KU TaBacCyTH OH
nctudoaadbapanga 60 koMmmoTep aMkop MekyHan. MuTepdeiicu uctudonabapanga wncMu
My UMTAapMHM aMa TyHa OapHoma acrt, 3¢po Ku jgap apaéHu kop uctudomabapanga 60
uHTepdeiic Tamoc wmermpan. HWHTepdeiic a3 Ma Mynm BocuTa oM Jgap OapHOMA
uctudoaamaBania 6apou BOPUI KapAaHU MabIyMOT, yCyJl OM HAMOMIIM HUTTWIOOT Jap
9KpaH, 3JEeMEHT O 0apoW HIOpPAKyHHMM Map Wia OM TYHOTYHH aJUId Machaja MeOoIaj.
Ma canu acocuu unrtepdeiicu ucrudonadbapania TaAabMUHU PO U K TO Ba yiail 6bapou 6a
JacT oBapAaHu HaTu a meboman [1,c.21].

HuTepdeiic paBzanau 6apHomMae MeOOIIIa I, KM 1ap OH TOH aMaJI aH OM JIoJla MeIIaBa/l,
MacajiaH, Ty3apOHUJAHM CaH WII a3 OHMOM noHum €H € u pou Basuda o map 06o3um
OM 3HUII . AaHTOMHU COXTaHM ap SK OapHOMaW TabJIMM HHTEpQEHCH AypyCcT Ta HUsIIyaa
My UM acT, KM 0a OH SIK  aTOp TajJabOT O MEIIHU O] KapAa MellaBal;:

1 connma, da Mo Ba 3a00HM BO3e y MyXTacap
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MaB YAUSITH TaH O Jap aliHU 3aMOH Basuda ou 3apyp
U pou Bazuda o0 00 ajaM OU HOJIO3UM
a3 W aTu Buzyad oiu0 Ba uctudoa a3 paHr ou MyBo(du
aMO aHTUM YHCYp oM MHTepdeiic (aHmo3a, aKi)
CTAHJAPTUKYHOHUU OMHA OM MHTep(elic (MOHAHI Jap ama IakKi o).
aMam WH TanaboT o Oapoum TabMUHU OM 3ulKM 0Oapo atum ucTUdomadapaHia,
UMKOHHSTH Jap My UTH Ba TH Ko Oapom om 3umr nmemOuH Kapaa Memmaan. MuTepdeiicu
OypycT Ta usAmyaa 0a caT Ba CypbaTHU a3XyIKYHUH MaBOJ, 0a JaBOMHOKHHM MaKCHMAJIUH
oM 3ull ounyHu TaHaddyc Tabcupu MycoOaT MepacoHad. A3 UH p , uHTepdelic 6051 TaBpe
COXTa IaBaJl, KM MabIyMOTH TCIIHM ONIIyJa aBBajaH a3 aja 3uén 0ol Habomam, Ku
METaBOHAJ 0a XOTHUpa TabCHUPH MaH( pacoHaj, JyloM, HaOOsIa OMUIT OM acabOHWUKYHaHAA
noita 6omazn, To gap uctudongabapanaa paakyH ©Oa By ya Haosid, ceoM, ¢ha Mo, MyBo(hHU
0a cuHHy coiu uctudoaadbapanaa, yopym, 6apou 6a By ya oBapJaHU amall ou MabpudaTuu
uctudonabapanga 6osny  omubd Gomax [13]. A3 uH Xynoca GapoBapiaH MyMKHUH acT, KU
MyaJUIUMHA Myocup OOsiT Ha TaH O Jap CO au XyH, OaJKd Jap CO au Tappo  HU3 JOHUII
qomTa Oomaja, KM Jap HaBOATH Xyd Kypc OM TAaKMUJIM MXTUCOCPO Tanad mexkyHal. Tappo
AHTOMU Ta WM MABOJU TAaBJIMM Ba HA30paT Ha TaH O MyOIIMpaTH uctudomabapanma Ba
KOMITIOTEppo Oa Hazap Merupan, Oajlku Oapou pyIIId aBacMaHAWU TabJIUM IIAPOUT
(dapo am oBapma, pa3zou MyCOUIU 3 COCUPO TaABMUH KYHaI.

Hap acocu mMojenu OM 3HMIIM CHUCTeMau TEXHOJIOTUSU UTTUI0O0T [15] oHpo Ta itup
012, aMUYyH OOBEKTH OM 3UINU CHCTeMaW HIOPAKyHUM HWTTWIOOT MHTHXO0 Kapja,
YHCYp OM aCOCHM MoOJenu OapHOMam OM 3HIIUPO Oapow CHUCTeMa OU HIOPAKYHHUH
UTTWIOOT  yA0 MEKyHeM (TacBupH 1):

E k]

Taceupwu 1. TTaiisacrmasuu { y3n0on acocun Monen 6apaoman oM 3ummn CUU 6o
untepdeiicn ymymun 6apuovan om 3umun CUA
Figure 1. Connection of the main components of the SII training program model with the general
interface of the SII training program

Monenn

M nu U
TabJIUMIMPaH]A, OJemu CO a

Mogaenu oM 3rop,
OM XTaIllynaa, 00ObeKTH

0
I[OHI/IL[ICI/,HIjIOp apu om xramya Mypab6
Tatou u
MoJieN O

UNnrepdeiicn ymymun 6apaoman om 3umm CUN

TaBcudu pacMun alIropuTMU MOAETN KOPOAPPO HUIIIOH MEAN EM.

1. Jap Ba3wpuaTH KyHYH , Basuda oepo Oosii ailg Kapa, KM ajjid OH O Basudau
(byHKCHOHATIUU OH MEOOIIA/.

2. Bazuda opo map pobuta 6a co au MaB3yb Ta HUs KapaH.

3. CoxTtaHu 3aH UpU aMaja oe, Ku 0a aJuIM Ba3b OBapAa MEpAcOHAH[ Ba UH 3aH UPPO
nap pobuta 6a MaB3 b TaBCU( MEKyHAH/I.

4. A3 wH mnaifmapmaiium amaja O, TaBacCCyTH CHUCTeMa OU HIOPAKyHUH HUTTUIOOT
ry3apoHUJAIIYAApO Y10 KapaaH .

5. n aman opo nap mIakiau maimapnaiiuu Ba3uda oW CUCTEMa OU HIOPAKYHHH
UTTUJIOOT Ba JJap UCTWJIO OTHU CUCTEMa OM MIOPAKYHUU UTTUIIOOT Ta WS KaplaH.

6. CoxTaHu 3aH UpU aJUIM Machaja (MH 3aH MPPO a3 HUrO U Kopbap TaBcu( kapaa,
cUCTeMau UI0PAKYHUM UTTWIOOT , METAaBOHAJ HOMYalsiH OoIiam).
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7. bo uctudona a3 ucrudonadbapaHgan cucteMa OM MIOPAKYHHH UTTHIOOT Basudaun
Oappakcu Tacupu HATH a oM OO €pUM CUCTEeMa OM HAOPAKYHMM HUTTWIOOT 0Oa JacT
oBapJalllyapo U Po KaplaH, Ku 0a Ta MupEéOuU Ba3b 1ap cO aul MaB3 b OBap/a MEepacoHas.

VYeynu a3 aMa Ma CaHOKM OM 3MIIM KOPOAPOHM KAacOMU OMMAaB OM 3MIIH Ba3bUST
(case method) nmap BapumaHTu KoMmoTep MeOomran. Moaenu Mmypab6 ©0a Mojenu Ba3bUAT
Ba TabauMuu uHpupoa acoc épraact. ba nctundonabapanna nemHu ox Kapjaa MemaBas, K
60 uctudoga a3 cucreMa Ou UJIOPAKYHUU UTTUIOOT SIK aTop Basuda ou co au Mabpydu
(haHHMPO Ta TH HA30paTU OM 3rOp U po KyHan [6].

Hap paBanmu 1 po Jap oJyiaT Ou 3apyp , Oa a Waam oM 3Top, UIIopa O Ba € aJuIH
nyppa HUIIOH aojaa MemaBaja. OM 3rop JOpOM MablIyMOTH Iyppa aap O6opau TamoMu
paBaHAM apop, a3 ymila po U aMall, IypyCcTHH OH O, Ba TU capdiryaa 0apou ap sSK aMmal
Mebommaa. OM 3rop nmaigaprnaiuy MemH oAU Bazuda opo BobOacTa a3 MabIIyMOT Jap 6opaun
paBaHau U pou Bazuda O MyailssH MekyHad. BazbusAT yHCYpU KaJIMIUM METOIOJIOTHSU
TabJIMMHA UH)UPOIUY Ba3bUAT Ta TH PO Oapuu oM 3rop MeboIma.

VYHcyp oe, ku Mojienu 0apHOMa OU TABJIMMHH CUCTEMA O MIOPAKYHUU UTTHIIOOTUPO
aMmajJ MeEKYHaHJ, poOUTaXoM OHXO TaBacCyTH MHTepdeilic 6a kopbap NEMIHUXOI Kapaa
merraBana. Coxtanu uHTEepdelicn pacMuu ymymmn O6apon MH cuH(u OapHOMAaXOU TABIMMM
UMKOH MEIMXaJ, KU PaBaHIU 34011 OapHOMaxoW TabIUMI aBTOMATW Kapaa IIaBaj, KU UH
Oermybxa caMapaHOKHU OMY3uIll Ba 0Oo30MYy3uu HcTH(OgadapaHIaroHd OMMAaBHH KacOWuU
CHUCTEMAaXOoHu UIOPAKYHUU UTTHIOOTHPO Oanmana Mmedapaopan [1, c.32].

1. Unmepgheiicu ymymuu 6apromaxou mavaumuu cucmemaxou u0opaxyHuu ummuioomi.

Hap xamaun cucremMaxou TabIUMWA OOBEKTXOM OMY3HUII Ba BOCHUTAXOU OMY3HUII MaBYYy.]
acT. XaHromMu uctudoaan yCcyan OMY3UIIN Ba3bUATI (Case) MHUYHUH YHCYPXOE€ MaBYyIaHI,
KU Ba3bHUSITPO TACBUP MEKYHAH]I Ba BOCHTaX0e, K1 0a XaJTh Ba3b MMKOH MEINXAH]I.

Hap uH XomaT Mojenu (TacCBUPU) 3KPAHU CUCTEMAaXOW HIOPAKYHUM UTTUIOOTH Xam
00BEKTH OMY3HIII, XaM YHCYpPU TaBCU(U Ba3b Ba XaM BOCUTAU XAJUIU Ba3b MeOoIlIaa. XaMuH
TapuK, MOJIENIA paB3aHaW CUCTEMaXOU UIOPAKYHUHM UTTWIOOTHH OMYXTAIly/la YHCYPH aCOCUU
cucTeMan TabluMi Mebotraa. MadxXymu acocun yHCYpH OapHOMAaX0u TabJIMMUUA CUCTEMAXOH
UIOPAKYHUU UTTWIOOTHUPO MyIIaxxac MeKyHeM. ““TacBupu cuUCTeMaxoW WIOPAKYHUU
UTTWIOOTN” - YHCYpU Mapkasuu wuHTepdelicu OapHOMaxou OMY3UIIUM CUCTEMaXOU
UJOPAKyHUU UTTWIOOTA Mmebowman. MH yHcyp 00 Moxaenum JaKuK, HaMOMIIM Iyppau
MyTaHOCUOM 3KpaHu MHTepGEHcH KopOapuu CUCTEMaX0U UAOPAKYHUU UTTUIIOOTA MeOoIall,
KM UH CKPHMHIIOT HECT, OaJKM IMAKIN JTOPOU KUCMXOU (aboi acT. MaBYyIUATH KHUTHhaXou
(dabon map TacBUpU paB3aHaW CHUCTEMaXOU HIOPAKYHHH WUTTUIOOTW paBaHOU MabpudaTh
davonpo mactrup  MekyHan. WH - yHCyp
l . I o ) METaBOHaJ 0O pOX KU TYHOTYH aMayIl Kapjia

'3 ||| maBag. AMMO, amalxou sdkxena 0osan Xam gap

\ /|| paB3aHam cucteMaxou MIOPAKYHUHM MTTHIOOTHH
BOKel Ba XaMm Jap paB3aHaum OapHOMaxou
OMY3HIIIM CHUCTEMAXOW HIOPAKYHUM HTTHIIOOTW
06a HAMOUIIIY SIKXeJla OBap/Aa PACOHAH/I.
T ; Hurepdeticn YMyMUH OGapHOMaXou
TapIUMHUPO  Oapou  uctudomabapaHIarOHH
OMMAaBHHU KacOW Jap acocu Mojiein 6apHOMaxou
S T TaBIUMI TIEITHUXO/T MEKyHeM (TacBupH 1).
';1 4 | 1.1. Yucypxou ummepdpeiicu  ymymuu
8 bapnomaxou mavaumii 6apou KopoapoHu ommasuu
kacou. [ap acocu akumaxoum Mmyocup oujn 0a
HAMOWIIM BU3yanuu uHTepdeiic [7] unrepdeiicn
yMyMUU OapHOMaXou TaBIMMHUU CHCTEMaXou
UIOPAKYHUU  UTTWIOOTW  MENIHUXOA  Kapjaa

o

@

Tacsupu 2. Untepdeiicn ymymun
Gapuoman oM 3ummn CUU

1IyaacT (TacBUpH 2).
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VYHcypxou uHTEpdeiicn 6apHOMaXou TabIUMHUPO Auia MedapoeM, Ku 00 €puu OHXO
MOJIETIXOU COXau OMYXTaIllryja, oMmy3aHaa, oMy3rop amali kapaa Memasas [14].

Mopnenu coxan omyxTtamyaa 00 yHCypu acocuu 1 — TacBUpU 3KpaHU OMY3HUIIU
CUCTEMAXOU UIOPAKYHUU UTTUIOOTHM Ba YHCYPHU €pUPACOH 6 — TACBUPH XYY HTX0, acO00X0 Ba
Failipa MyailsiH Kapaa Melasa.

Amanxou TabIUMIrupasga 6o
MaYMYyH X0JaTXo Ba Bazudaxo 0apou Xalju OHX0, MHUYHUH
MMKOHUSITH MYCTaKWJIOHA HAOpa KapJaHU paBaHAM TabJIUM MyailsiH Kapjaa MellaBaH]I.
Baszudau xammm Ba3zb (yHCYpH2) Aap UCTUIIOXOTH COXAaW MPEAMETI 1ap MIAKJIN TACBUPU MaTHM
Ba € CaJIOUM Ba3bUAT TaXHs Kapaa MemaBas.

Bapowu nemHuxonm Ba3b YHCYpH WIOBAruu 5 - TaBcU(U MyJITUMEINABUHN Ba3b UCTH(OIA
MelIaBaJl Ba WIOPAKYHMM MYCTaKWIM paBaHAU TabJIUM YHCYpH 4-po HaBUTaTCUs a3 pyu
X0JIaTXO Ba Bazudaxo 1acTTupil MeKyHas.

Monenu MmypaOG0W TaBacCyTH areHTX0M TabJIUMIN aMall KapJia MelllaBa/l, K1 Aap MAKIuU:
VHCYpU 3 — HUIIOHAMXAHIAX0 ouj 0a uypou Kagamu YopW map poburta Oa cucremaxou
UIOPAKYHUU UTTUIOOTW, YHCYpH 7 — HUIIOHAMXAHIAX0 O 0a aMalaXoWu XaTo, Jap LIaKIu
MaTHW Ba € MyJATUMEINSIBUU YHCYpHU 8, KM Mail nap maii 6a Kucmxou ¢haboiau TAaCBUPU IKPaH
Oapou XaJutu IypycTH Ba3b UIlopa MeKyHaf [7].

1.2  Yoitzupwasuu mymaxoounau yucypxou unmepgheiicu ymymuu - 0ApHOMAxXouU
mawaumi. YourupiaBuu yHCypXopo nap unrepdeiicu 6apHoMaxou TabIuMN auaa MebapoeM.
Hap acapu "Hazapusiu ymymun aypHamo" [12] map Oopau XyCyCHUSTXOU JapKU TaCBUPXOU
BI3yasli Ty(dra memaBaa, KM OOBEKTH aCOCHH BU3yajl OOsiI map MapKasu TacBUD, IKPaH
Yoiirup kapzaa masaja. A3 uH py, yHcypH 1 6054 Jap Mapkas3u 3KpaH YOUTMp Kapja 1maBaj Ba
nyppa myappudn kap/a masaj.

MyBoduKu YoUTupIIaBuu aHbaHABUM YHCYPXO Aap uUHTepdeiic, yHCypu 4 (HaBUraTCHUs
a3 pyu XoijaTxo Ba Baszudaxo) METABOHAI Jap MOEH € OO0JIOM 3KpaH Jap MIAKIU CaTpu
MUKTOTrpaMMaxo Ba faiipa Yourup kap/a maBa.

VHcypu 3 - umopa ouj 6a u4pou KagaMu Xajuld Basb, Aap acOCH aJIrOPUTMH OMY3Top
u0pa Kapja MellaBajl Ba aHbaHABW 1ap KyHYU O0JIOMU POCT YOUTUp Kap/ia MeliaBa/l.

VYHcypxou 5, 6 yHCYpXOW WIOBAruM MYJITUMEIUSBA MeOOIlaHa, KU MOJEIU COXa Ba
Ba3bUATU OMYXTAIyIapo MyIlIaxxac MEKYHaHJ Ba 0osiq gap Tapadu pocTH yHCYpU acoch
YOUTMp Kapaa IIaBaH..

VHcypu 7 6a uYpou HOAYPYCTH KaJaMH 3JIEMEHTAph O6apou Xalld Ba3bUAT HILIOPA
MEKYHa/l Ba Jap JiaX3al WYpou HOAYPYCTH KaJdaM Maijo MellaBaJ Ba JIap LIAKIU TUpe3au
XapakaTKyHaHIau I'y30IITally/1a MEeIHUXO0 Kapaa MemaBas.

VHcypu 8 maiiBacta 6a Kucmxou (aboiu TaCBUPHU KpaH 0apou Xajld IypyCTH Basb
UII0pa MEKYHAI.

[ ]

a 6 a B
Tacsupu 3. Yucypu “TacBupu CUU Tacsupu 4. Yucypu “Tacsupu CUU
Kapu0 TaMOMH 3KPAHPO MIIFOJI aHI03aM Xyp/ 10pax”
MeKyHanx”

Hap Oopau YourupimaBuu yHCypHu 2, ny dap3usau a Ba 0 memHuxod kapaa mya. WMu
dap3usaxo gap yueypu 1, ku 3uéna a3 60% skpaHpo HUIIFOJI MEKYHAl, TaX KK Kapaa LIygaH.
(tTacBupu 3) Ba gap yHcypu 1, kamTtap a3 30% skpaHpo UIIFOJI MEKyHa (TacBUPH 4).
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Hap pacmxou 3epuH yHcypu 1 60 panru caden Ba yHCYpu 2 00 XOKHCTappaHTU TOPHUK
HUIIIOH JT0/a IITy/1aacT.

bapoun wmHTHXOO0M dap3usu ad3aauITHOK Mya/utud TMEITHUXO0J MEKYHaa, KU Xapay
(dap3usipo TaypubaBil caHYyeM. MOXHSATH O3MOMIN a3 OH MOOpaT acT, KU 0a CyOBEKTXO
Baszudaxo 600 YOUTUPIIaABUM JIEMEHTX0 MYyBODHKHU dhap3usu sKyM € ITyIOM MEIIHUXO Kapaa
maBaHa. Mebépu OH BaKTH OexaTori MYpo KapmaHu cyrmopuiixo Oya. baxucobrupum
XaTOTMXO JAap OH Oya, Ku O0apoum HMCIOXU OHXO BaKT capd memyn. Ba XamMuH TaBp sroHa
apawuiie 6a 1act oMaj, Ki 0051 MyKorca Kapjaa IaBa.

1.3. Yeyau zyzaponuoanu ozmouw. [y rypy ¥ CyOBEKTXO MHTHXO0 Kapjia IIyTaaHI.
Xap sk Typy X1apacocu udpou maymyn Basudaxoum Oerapad 6a may 3eprypy ¥ 6apodap map
pobuta 6a Tavpubda TaKCI/IM KapJa MemaBas (TaCBUPH 5).

Cumac 6a xap $K 3eprypy ¥ aBBaJI MayMyu
Basudaxo OO0 YOUTHUPIIABUM YHCYPXO MYBO(HUKHU
(ap3usam aBBai (Tac. 3a Ba Tac. 4a), Xap sk 3eprypy ¥
TyIoM MayMyu Basudaxo 00 YOUTHUPIIABUU YHCYPXO
MyBoukn dap3usu ayiom (tac. 30 Ba Tac. 40)
MEIHUX0A  Kapaa MemaBan. Cumac KopKapau
HATHYaXOM CaHYWII Ba TaXJIWIU OHXO Ty3apOHHIIA
MeIaBai.

1.4. Taxaunu Hamuyaxou maxKukKomu
maypuobasi. bapou ryzapoHugaHu TaAKUKOT acbobu
OapHOMaBHHU MHU30Y - CepBep TaXus Kapjaa IIya, Kd
ycyiu gap OOJI0 3WKpIIyIapo AacTrUpi Mekapi.
Hctudoman mH ac606 MMKOH A0A, KM Jap MYyAAaTH
KYTOX TaIKUKOTA O3MOMUINM XaYyMi Ty3apoHHUIa
IaBajI.

XaMuH TapuK, 0apou TaCBUPXOU T'YHOTYHU CHCTEMaX0u UIOPAKyHUH UTTUIOOT HUCOAT
0a sKkpaH HaTUYaxou MyKoomn 6a gact oBapaa Iryaaasi.

WH HaTHYaXopo YyHUH IIapX JOJaH MyMKHH acT: Jap XOJaTH aBBajl, 3KpaH XaM4yH
caxudan KuToOu gapch 00 MENTHUXOIN NaiIapraiy MaBoI, 1ap WH X0JIaT MaTHU Ba3uda Ba
TAaCBUPHU CUCTEMAaXOU UAOPAKYHUHU UTTHUIOOTN Oappacil kapaa memasaj [2].

Hap acocu XyCyCcHUSITXOU MUJUTUU YOIH KUTOO Ba MyBOUKH aHbaHAXOU aBPYITOWN, MaTH
a3 yam 06a pocT, a3 6oJ10 6a MOEH XOH1a MelaBal. Ba a3 uH HyKTau Ha3ap, UK HTH aBBaIUs
XaHTOMU XOHJIAaHU MaTH 0a KyHYH yaru 6oyionu caxuda
paBoHa Kapaa memasas. lap oH Yo 00sT yHCYpH IyIOM,
s’bHE “Maiiionn Ba3uga’” YOUTUp Kap/aa maBa.

Hap XonaTu AyIOM, YHCYpU aBBajl XaM4yH pPacMu
Xypa Iap TOXWIM MaTH Ba YHCYpU HOyioM (MaioHU
Bazu(a) XaMuyH capijiaBxa Oapou TacBUPH IKPaH MIapX
JIo1a MeIaBas.

A3sbGacku yHcypu | yHCypu acoch acrt, ojataH
O6apon OH Xaaau akcap Yol Yyno Kapia MellaBaj.
MyBoduku uH, gap uHTtepdeiicu yMyMin YourupiiaBuu
YHCYPH AYIOM Jap O0JIOM YHCYpU aBBajJ MHTHXO00 Kapzaa
mya. XaMuH Tapuk, Jap TacBupu 6 uHTepdeiicu
OapHOMau OMY3WIIMK (haHHU TEXHOJIOTHUSM WUTTHIIOOTW
oBapja IIyaaact, ku uctudomadbapaHga MEeTaBOHA a3
py¥ apavyau JOHUIIHU Xy KaaaMpo HHTUXO00 KyHa.

Tapxpe3zonun wunHTepdeiicn uctudomadbapanma sKe
a3 HaKIIIXO0W MyXUMpPO Jap paBaHIU TaXUSH TAbMUHOTH
O6apHomaBi wm4ypo MekyHan. be HaKmm o oHXO
uctudomabapangaron 60 6apHoMa MyOIIMpPATH IYPYCT
Kapja HaMETaBOHAH]I Ba UH TAbCUPU MaH(N MepacoHa/I.
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AMMO HaKIIM OHXO TaHX0 00 34onu TapXpe3n maxayn HaOyaa, Basudaxou 3epuHU KOPW
nopaun [4,c.165]:

1. Tapxpe3uun untepdeiicn ucrudoaadapanna. Ilem a3 oH KU TaXUsArapoHU KOMITIOTEP
uHTepdeiicu ucrudpomadbapangapo OapHOMape3n MEKyHaAH[A, TappOXOHH UHTepdeiicu
uctudonabapanga 00sa1 OHpO TappoX VkyHaHI. bapom uH, 3apyp act, KM Ha TaHXO0 Xanadu
OGapHOMapO Myppa AapK KyHaH, Oanku uil ryHa uctudomadbapanaa ucrudoaa medapam, 0051
JTOHUCT.

2. Tapxpesun Taupudam wuctudoaadbapanaa. bapou TapxpesoHu wuHTepdeiicu
uctudoaabapania TAHXO MYailstH KapJAaHU OH, KM 9KpaHX0 4l TyHa XoXaH1 Oyad, Kopn HecT.
MuuynnH myHocuOatu wuctudomadbapanma 0o wumHTepdelicpo Oosinm MyaitssH kyHaHma WH
MabHOU OHPO JOpajl, KU Xap SK aMaaueéTpo, Ku uctudogadbapania MeTaBoHaa 00 Xap sK
yHCYpH uHTepdeiic of 03 kyHad, mydaccan 6aéH KyHaH]I.

3. IIpororunxou unrepdeiicn uctudonadapanaa. I4yoau natepdeiicu ucrudomadbapanma
Ba TapXpe3uu Tavypubau oH ogataH ko HecT. TaBpe ku Microsoft merys, " mpoTOTUIICO3M
BOCUTAN OMYXTaHM fOSIXO IEUI a3 OH, KU capMosAry3oph kapaaH meboman". Ilem a3 oH ku
IUPKATXO0 MHKIOPU 3UEAM 3aXHpaxoW 3apypupo Oapowm OapHOMaco3uu uHTepdencu
uctudomabapanaa capMosiry3op/i KyHaHJ, OHXO MeXoxaHa wuHTepdeicpo mpap amain
Oyounana. ap uH Yo mporotun €pvi meamxaa. MH sk BocuTam (pyHKCHMOHAIUM 3401 Ba
XaMKopl 60 uHTepdelic ouayHu 6apHomMaco3 MeboIaa Ba TAPPOXOH METaBOHAH OHpPO 00
uctudoaa a3 Joupaun Bacem bapHOMaBHUH MPOTOTHUIICO3M 340 KyHaH [10.¢,56].

4. Canunmm wuHTepdeiicn ucrudonadapanna. Axcap BaKT uHTepdeiicxopo mac as
OapHOMape3 canquaa, 6oBapi XOCHI MEKyHaH I, Ku OapHOMa 0a TapXpe3n MyBogHK acT Ba
xaTor Hajmopana. Jdap tacBupu 7 uHTEepdeiic TY30pHIIM CaBOJI Ba Jap MOEH TyrMaxou
MHTUXO00H YaBOOX0 oBapja Iy1aacT.

Mapkasn xmnco66apopun
KomnroTepm ENIAC nap acocu
Kanom semeHTXo coxTa

Mapkazan xmco66apopumn
KommioTepn ENIAC aap acocn
Kanom semMeHTXo coxTa
wynaacr

TRPaAH3NCTOPXO Ba AMOAXO
MUKPOCXeMaxoun nHrerpania
MUKPONPOTCECCOPXO
NamMmnaxom snexKTpoHiAa

wynaacTt
TRPAH3INCTOPXO Ba AMOAXO
MUKPpOCXEMaxom nHTerpann
MUKPONPOTCEeCCOPXO
NnamMmnaxon aneKTPoHn

- - - ~ - () e <~

Taceupu 7. Humepdheiicu zy3opuwu cason éa unmuxoou i aeoo

5. OnTuMu3aTcHsii MHTEP(ENCH HCTH(POAAOAPAHAA. KaJdaMU OXUPHH Aap paBaHIu
Tappoxuu uHTepdeiicu ncrudomadbapanaa onTuMHU3ATCUAN TappoX eboman. HoBobacra a3
OH KU Tappox UHTepdeicpo To Ul aHa03a Xy0 Taxusi KapaaacT, XaMmella Yu3Xoe XacTaHmi, Ku Y
HOTY3Up Hoauaa merupal. OHXO MHUYHUH akcap BaKT MedaxMaHI, KU pOX KU OeXTapuHU
TaTOMKKM MHTep(deiicu Mymaxxac MaBYyaaHa. bo3 Xam taxiuiarapoH, kopbaponu kadosatu
cupaT Ba WHYYHUH TaXUsArapoH, TappoXoH Oapoum Oexrap KapaaHu uHTepdeiicn
uctudonabapanza Kymak MeKyHaHa. VMIH paBaHA MeTaBOHAa a3 Joupad OapHOMaBUU
uotuaon 6epyH pasa [8].

Hntepdeiicnu yMymMun mNemIHUXOAIIyAau OapHOMaxoW TablIUMHUM  CHUCTEMaXou
WIOPAKYHUU HUTTHJIOOTA MMKOH MeAMXald, KM aBTOMATUKYHOHMHM paBaHIU OapHOMAaCO3UH
CeHapHsiu OapHOMaxoW TabIMMW HMMKOHIA3Up Tapaaa Ba O0a WH Bacwia 340AW 3y1 Ba
OefapazoHau OapHOMaxou TabIUMHUPO Hap Oapobapu TaXusii CUCTEMaXOW HIOPAKYHUU
UTTWIOOTN TabMUH KyHan. TappoxoHu mHTepdeiicn uctudogadbapanma HaKIIXou 3UEAEPO
UYpO MEKYHaAHI, TO TappoXUpo a3 KOHcemncusi O0a wuHTepdeiicu KOpW TaOOWI TUXAH]I.
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CranucnaB JKapkoB map kutobu xya rydraact [9,c.56]: “bexrapun wunHTepdelicu
nctudonabapanaa uH uHTepdeiicect, ku uctudomadapanaa TaHXO KOp MEeKyHaj1, Habosa Oa
OH UK #TW 3u€n aonma, GUKp KyHal, KA KaJOM TyrMapo MaxIl KapAaH JIO3UM acT... UH
untepdeiic mapdod HoMuma memaBan. Max3 UyHMH HMHTEP(HEHCPO XAHTOMHU HABUIITAHH
OapHOMAX0 TAIIKWI KapJaH J03UM acT.

10.
11.

12.
13.
14.

15.

Myxkappu3z: Myxamenosa I11.®.- v.u.¢p.-m., norcentu JJJIXBCT
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KOPKAPIU UHTEP®ENCU UCTUPOJABAPAHA IAP TABMUHOTHU BAPHOMABUU

OMY3UILHA
Hap maKojia uHTepdelicu cucteMan oMy3uIi, Ku 6a KopoapoHW OMMAaBUM KacOW HUTapoHUAA

myJaaact, Jap acoCH YCYJIM Ba3bHATUU TabiIuM Oappach kapaa 1mymaact. MHurtepdeticu
nctrudomadbapaHa UH CHCTEMAl BOCHTax0 0apou XaMKopuH Kopbap 00 komItorep Mebomas, ki 0a
MIEIITHUXO0IN XaMan 00bEeKTX0 Ba (PYHKCHSIXOU cHCTeMaBUU nactpac 6a nctudomabdbapanma aap makim
Yy3bXOoW TpaduKUU KpaH (paB3aHa, HUIIOHAXO0, MEHIO, TYIMaXo, pyiHxaTxo Ba faiipa) acoc édraacr.
Ske a3 TanaboT 6a mHTEepdeiicu Xyon rpadukuu cucTeMan OMY3HIIM KOHCETICHsIN "TermOnHuIaBana”
MeboIaa, TO CUCTeMa TEMOWHUINYIa KOp KyHall, TO ucTtudomadapaHaa Temaki Tapk KyHamd, Kd
OapHoMma mac a3 rupudraHu GapMOHM XyI KaJOM aMalipo UYpO MeKyHana. MyToOMKaTH YHCYypXou
uHTepdelic Ba MOAECTW OMY3MII 3404 Kapaa ImymaanHa. Hatm4axoun Tax KKOTH TauypuOaBuH
UHTEp(ENiCH YMYMUU CUCTEMaW TabJIUMM Ba HaMyHaXOW TAaTOMKW MH HAMYyIU CUCTEMAaXOW TabJINMM
oBapja IIynaaHa. XaMUyHUH, XYCYCHITXOM XaMKOpUU UCTH(omabapaHia 00 BOCUTaX0U KOMITIOTEPH
Oappaci xapaa Imryna, 3apypaTv IUK KTH Maxcyc 0a Taxusu uHTepdeiich 0apHOMaxoW TabIuMI Ba
CaHYHMIIIN aCOCHOK Kap/a Irymaact. Kaim kapma MemaBa, Ku XaHTOMH TapXpe3un HHTepdeiic pyixaTu
Basugaxopo 0a TaBpu Bo3eX 0aéH KapaaH JIO3UM acT, Ku 00 ucrudoaa a3z uaTepdeiic amani kapua
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MemaBaHA. Jlap Makoma Xylioca Kapjaa MemaBaJ, KU 0a Taxusu UHTepdeiich XaMKOpUH
nctudogadbapanaa Ba KOMITIOTEP O0sT AUK #TH KO(dW T10/1a IaBa.

KanuaBoxkaxo: cucreMan UIOpaKyHUM UTTHWIOOTW, CUCTEMAau OMY3UIIN, UHTepdeiicu cucreMan
TabIuMW, uHTepdeiicn ucrudogabapanga, GapHOMaum OMY3HIIN, Tappoxu HUHTepdeirc, KopkKapau
UHTEpPENC, TEXHOIUTUSIH UTTUIOOTI, TABMUHOTH OapHOMAaBHH OMY3HIIIV.

PA3PABOTKA MOJIb30BATEJIBCKOI'O HHTEP®ENCA B OBPASOBATEJIBHOM
IMPOI'PAMME
B cTtTatbe paccmMaTpuBaeTcsas WUHTepddpeinc obyuvatwweim
hbeccmMoHanNbHBLX NONb30BaTenemn, OCHOBAABDGB &BE L
epfgxemMac cmcrtemMa cpepgcTB ANA B3aummMogenoBBHAANAO
ACTaBneHWU BCeX [JOCTYNHBLX NoONb3o0BaTenkw cuUCTeE
MOHEeHTOB 3KpaHa (OKOH, 3Ha4YKoOB, MeHW, KHOMNOK,
padPmnyeckoMy WUHTepdency npor palMMHO N—NCPVECLTCEKMALS Y 8 B |
mcrtTema paboTana npeagckasyemo, 4yTOoO6b MNONb3O0OBAaATE
BINONHWT MNporpamMmMa nocne MNONYyYeHUSA €r o KOMaHA/IG®L.
openwu obyuyeHwUs. NMpuaBI@MEETMMEepPEAFBHBHBORDbB NCCAEe/[C
HTepgeinca ob6Gyvyawwehn cucTemMb WU nNpumMepb peanunsa
accCMOTpPpeHb OCO6eHHOCTW B3aummMopgeWcTBMA NONb3O0BaA
e0b6X0AUMOCTDbLb OCOPAOOTERUMAMAIEP PelAPA3YUYEOHbBX U T
OTMETMUTGHL, YT O nNpu pas3paboTKe UHTephelhhca HeobXxop
6bITb peanuns3oBaHbL C noMowWwbl WUHTepdelica. B cTtartsb
MHTephelhcall BBEMMOMEPO/Tb30BaTeNa U KOMNObTepa 4O0XH
KiioueBble coBa: M H QO p Matym@rEmBaOl A touwa s cmcrtema, CUMcTemMmMas
obpa3oBaTeNNbHOW CUCTeEMb, ONCOYIYHEBAD BMAP G/ [bACIKINEAIA HA HUATHETPEC
06 pabmwHrTkeap beica, WUHGOpPpMayuMmMoHHasas TexHonoruma, ob6pa
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DEVELOPMENT OF THE USER INTERFACE IN THE EDUCATIONAL PROGRAM

The article discusses the interface of a training system aimed at mass professional users, based on the
situational method of training. The user interface is a system of means for user interaction with a computer
based on the representation of all system objects and functions available to the user in the form of graphical
components of the screen (windows, icons, menus, buttons, lists, etc.). One of the requirements for a good
graphical interface of a software system is the concept of "predictability”, so that the system works
predictably, so that the user intuitively understands in advance what action the program will perform after
receiving his command. The correspondence of the interface elements and the learning model is built. The
results of an experimental study of the generalized interface of a training system and examples of the
implementation of training systems of this type are presented. The features of user interaction with computer
tools are also considered, the need for special attention to the development of the interface of training and
test programs is justified. It should be noted that when developing the interface, it is necessary to clearly
state the list of tasks that can be implemented using the interface. The article concludes that sufficient
attention should be paid to the development of the user-computer interface.

Keywords: information management system, learning system, educational system interface, user
interface, training program, interface design, interface processing, information technology, educational
software.
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TILY: 504.056
TABCUPU TEXHOTEHY BA TAFIMPEBUY BA3bY TEO3KOIOT A
MWHTAKAM JIAPBO3U FAPBH JIAP LIAPOUTU MYOCHP

Acnamos b.P., Kapumos M.JI.
Jlonunmroxu muium TounkucToH

Tamor0IX0u KYHyHUHU YoMeau YaXOHW HUILIOH METUXAHT, KM cU(paTh MYXUTHU 3UCT SIKE a3
OMUJIXOM aCOCUM paKoOaTna3upuu KUIIBAP Iap apcanu YaxoHW XoXa IIy1I.

Ba3zbu sxonori uH cudatu Mmyxutu atpod mebdorraa, K XojJaTH OH CaTXH CajJoMaThuu
axomupo 6a anmoszae MyaissH MekyHaa. COJIXO0M OXUp TAMOIOJIM PaBIIAHU a(30UIIN TabCUPHU
IAPOUTH HOMYCOUJM JKOJIOTM 0a cajloMaTUM aXojl Ba Ba3bu JeMorpaduud YyMxypw
MYIIIOXU/Ia MEIIaBa/I.

Manbaxou Tabcupu MaHDN 6a MyXUTH 3UCT Aap coXau HadT (abOIUATH UHCOH, Oa
UCTWIOX TaBCUPU AaHTPOIOTEHN Oa TabuaT, XaHrOMHU YyCTyY YBa MKTUIIOGU KOHXOU HA(T,
MapMaKyHUH ITapMauvoX, ¥, COXTMOHU HHIIOOTH HCTUXpoYM HA(T Ba MyCTaKUMaH XyIu
MHIIOOTH HCTUXPOYM HadT Xam map Yapa¢Hu uctudoia Ba Jap XoJaTh MyBaKKaTaH KaTb
rapaugaHl Kopxo 0a XucoO MepaBania. [aBpaum YycTy4 YBa COXTMOHM HMHIIOOT, OJaTaH
HucbaT 6a maBpam uctudomadbapit xeiae Kyroxrap acT. AMMO TabCHUPH TEXHOTEHW Jap WH
naBpa HucOaT 0a uctudoma 00 MHUITATHOKUU Xejle OajaHATap TaBcu(d Kapma MelaBa
(pacmu 1 xapuTaun xaBhX0U TEXHOTEHU MUHTaKa).

Pacmu 1. XapuTau xaB()xon TeXHOreHHH MUHTAKa
Figure 1. Map of technogenic risks of the region
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Yaasaau 1. Unmoorxou Trexnorenun Muntakan Ky.ioo
Table 1. Technogenic facilities of Kulob region

HNumoor Koopaunartaxou TapuHOT [Tapx
a.IIL; T.III.
Kopxonaxou canoatu 37°51'52" Magoau coxtmonit | Konxou faitpumabaanii
KY ¥u muHTakau Kyno6 69931'45"
Kopxonau HadTy rasu 38°18'17" Kopkapau Hadt HcTuxpoy Ba HHTHKOIH
banyyBon 69°43'10" MaBOJIU CY3UIIBOPW

Jap MUHTaKau a3xyIKyHHUH KOHXOU Ha(Ty ra3, o0u mapToBXOU KOHH HA(T Iap XaB3Xo
YamMb OBapAa MelaBaH[, KM MaHOau HQIIOCHIaBUM 00XOU 3€pU3aMHUHN Ba MYXUTH T€OJIOTW
MeOoLIaHI.

Pacvu 2. UdaocmaBun 06xou 3epu3aMiHil BAa MYXTH Ieo0JIOTd XaHTOMH a3Xy/JAKYHHH
napMavoxxou Haty ras
Figure 2. Pollution of underground water and geological conditions during development of oil and
gas wells
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DaboIUATH KOPXOHAXOU HMCTEXCOJIUU KOpKapau HadTy ra3 Jap HaThu4am YapacHXou
MaxCyCH TEXHOJIOTY 0a MyXUTHU 3UCT TAbCUPHU YU MEPACOHA:

Bbab3e xonatxou HeraTuBUM GabOJIUSITH COXA:

1. TMomxypnanu ra3 Ba (pakcusxou cadyk, rasxou Kopkapjairyaa aap aTtmocdepa
XaHCOMHM XapakaTu HadTy ra3 a3 napmMadyox ¥ TO YOIXOM KoOpkKaph (Aap JacTroX Xu
TEXHOJIOTW, XAHTOMHU caJlamMaxo, aJaHTarupuu Ta3, wuctudomam Tay K30TH MaXCyCH
HaKJIUETN).

2. IMaprodrany pextanu HapT Ba MaXCyJOTH WIOBAarn 6a MyxuTu oOW Ba map penedu
Maxainh (MaxcyiaoTu HadTh, oO0Xoum KabaTm MUHEpAIU3ATCHSIIOH OalaHI, pearcHTXou
KUMUEN, 00X0U MapTOBIrOXU MapMaKyHI Ba caXpoW, TapTOBXOW MapMaKyH/ Ba HA(TN).

3. Pextanu xomatxou cagaMaBuu HaT Ba maiiBacTu OH 0Oa XaTw JIylmaXou HadTH,
OapoBapaHy ra3u cajamMaBi, TEXHOJIOTW Ba Faiipa.

XaHrOMU KOpKap[ Ba UCTUXPOYH KOHXOU Ha(dTy ras, Xok Ba HAOOTOT 06O MeTayuIXou
Ba3HWH, a3 KaOwiam Muc, py XBa cyp6 onyma merapmaa. ba tapkubu udunockyHaHIaroHu
MaXHIIyZaTaApUHA aTMoc(epa XaHTOMU HCTUXPOY, OMOJArf, MHTUKOI Ba KOpKapau HadTy
ra3, ”HUyHUH, XaHTOMHU CYXTaHU OHX0 okcuau cyndua SO, cyndunu ruaporen SH, okcuaxou
a30T, KapOOTHIPUIXO Ba CYCIIEH3MSIXOM MEXaHMKMN TOXWI MemraBana. ba atmocdepa okcuan
kapoon CO, xapborunpuaxou CHon + 2, okcumu mutporeH NO, cyndumu rugporen HoS,
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kucnorau cyiadat SO,, meran CHa, maitBacraruxou cypd Pb (CsHs), 6en3 (a) mupen C20Hio,
MepKaIlTaH, aJIIETUAX0 Ba AUTrap Yy3bX0, KU Jap TapKUOAIIIOH MOJIAX0HU 3aXPHOK, TapKaHaa
Ba ra3Xxou arpecuBy gopanj, maprodra MemaBas [3].

Man6au qurapu Tabcupu MaHpW 6a MyXUTH 3UCT a3XyJIKYHHH KOHXOU failpuMabIaHM,
TUIXOKX0 MeOomian [2; 6]. MH améu xoM XaMuyH MaBOJM COXTMOHM Oapou COXTMOHU
MHIIIOOTH CaHOATW, MIaXpBaH/I/ Ba UKTUCON Tap MUHTaKa UCTU(OIa MemaBaa. MapXuinaxou
ACOCUU TEXHOJIOTMM HMCTEXCOJM XHUIUT UHXOSH[: UCTUXPOY Ba TaXBWIM Al XOM; — Tal€p
KapJaHU Kojabu MacHyM Ba XMIIT; — XYIIK KapJIaHU XUIIT; — IyXTaHU XUIIT; — HUTOXIOPW Ba
KaOyJIl MaxcyJloTH Taiep. XUIITXON XOMHU TallaKKyJIEpTa gap apoOaxou maliMar3 Ty301ITa
MemmaBaHaI. Baronwaxo map ¢ocunam 1 coat 0a XymIKKyHaHJaW HaBBbM HaKO Oop kapaa
MeIaBaHI. bapou XyIIK KapJaHW XWINT, TapMHUU Ta3XoW IyJIKall a3 TaHypXOW XUIIT
nctudoaa Memanaa. BakTu Xymik kapaaHd XUINTA XoM Aap xapopatu a3z 130 to 150°C 24
coaT acT. XyIIK KapJlaH! XUIITH XOM 0a aHno3au 8% HaMli aHYoM foja MemaBaa. bo cababu
rapoH OyJaHU CY3UIIBOPA Ba ra3d MOE€b, KOpXOHa 0Oa CY3MIIBOPUU MEYX0 Oa KOHXOU
AHTHINTH MaxajUuIl ry3amTaH. XaHTOMU CY30HIJAaHM aHTUIIT 0a aTMocdepa YUCMXOHW CaxT
(3appaxou caxTH XOKHCTap Ba CY3UIITBOPUXOU HOHA3a/a), OKCHIH CyJI(]yp, OKCUIN HUTPOTEH
Ba OKCHIM KapOOH Xopuy MmemraBaHi. ['a3Xom mxpouuryga a3 XyHMIKKYHW TaBacCyTH Jyliau
nynbapo 6a armocdepa nmaprodra MemaBaHa. ['a3Xoun gyakamim 6apou XyIKOHUIAHU XUIITH
XOM Typpa uctudoa HaMeaBaH1. KucMu 3uéau ra3xou ayaa 6abau ry3aiitaH a3 j1yiaaxo 6a
atmocdepa maprodra memasans [6]. bamarmuu myna a3 catxy 3aMuH 7 MeTp, KyTpu ayna d =
10 M.

Pacmu 3. I'azuxpoumaBii XaHrOMH CY3UIIIM AHTHIIT AP KOPXOHAH HCTEXCOJIMH MaBOIU
COXTMOHHH MHHTAKA
Figure 3. Gas emissions during coal burning in the building materials production plant of the
region

Magoaxou udIoCKyHaHAA 3€py TAbCUPH MaJMAAX0U aTMocdepa Jap IakiaIu O0poHU
KHCJIOTa Ba JMrap mMojamaXou udiockyHaHga 0a 3aMuH OapmerapaaHi, Kd 0a 3KOJOTHSIH
MuHTaKan Kymo0 Tabcupu MaHdn MepacoHaHa. TaaOupXxou 3KOI0TN ouj1 6a KOXHUII 0 IaHU
MapTOBXO Jap MaWIOHU XHUINTIA3M TaKMWI [JOAAHUH paBaHAW TEXHOJIOTHU MapTOBXOU
nudIockyHaHAApO Tamad MeKyHaHI [4].

bo makcagm xud3um XaBoum aTMocdepa Ba HKOJOTHUSIM MHHTaKa TEITHUXOJ Kapia
MeIlIaBaji, K1 gap JOXUIIH JIYIaXo JaCTroXu OOEpM I'y30lITa maBaj, TO ra3X0u UXpoYIy1a Ba
U(BIOCKYHAHIAPO TO3a KyHa/.

Hactrox ®u o06Epi map moxuiu gyiaaxou 6apomanu udiocuxo gap macodau 2—2,5 MeTp
HacO Kapja MelIaBaH/, KM TaBacCyTU OH Oyfi/ Tap map Joxuiu jyma taxru ¢pumopu 1,2-1,5
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aTM. goda MemaBan. Jlapadqam To3a KapAaHW Ta3Xou Ayd a3 MapoKaHIaruu Oyfu Tapu
nopaimyna BobGacta acT. MyBodUKM CaHYUIIXOM TEIakh gap acocu TapkuOEObaHma Ba
XOKHCTAapH aHTUIITH O3MOUIIN, XaBOU TO3au uxpouryaa 6a atMmochepa naprodra Memana/.
3axpoiryaxon HaMHOKIIy1a 0a 3apdu maxcyc MeadTaHa, BaKTe KM OHXO Iyp MemaBaHi, 0a
Mal0HN HUTAXIO0PUH Maxcyc (UPUCTOIa MeIaBaHI [6; 4].

XaHromm Yamsb ImygaH 3apdxo 60 Moamaxou udaockyHaHmaa 6a Yoixou mMaxcyc Oypaa
MeIIaBaH/I Ba 1ap OH Yo 6apou XyIIKOHUAAH YaMb MEIlIaBaHI.

CaMapaHOKMM TO3a KapAaHU Ta3u Iyl a3 XapopaTd Ta3u AyJIKall a3 TaHypXou
oTarguIioH Bodacra acr.

Hap BaKTH KOpKapu sIK KOPXOHAU XUIIT OAPOU UCTEXCOIU XHIIT MAPTOBXOW MOIAXOH
3apapoBap 0a XaBo 3uéaa a3 caiXo TOHHAPO TAIIKWI MEIUXaH/ [S].

[TpoGnemaxou maByyaa:

— IIUPKATXOU COXTMOHW, KM Aap moxwiu maxXpu KymoO Ba gurap HOXHSIXOU BUIIOSTH
XaTIoH YOUTHp rapauIaaH]l Ba MacoJIeXu COXTMOHI UCTEXCOI MEKYHAH/I, a3 KOHHU THIXOKXOU
banxo6n uctudoaa memasan.

— XaHTOMU KOPKapJIM ameén XOMU COXTMOHW, XYIIK KapJlaH! XUIITA XOM Ba CY30HIaHHU
Xap MOX MUKIOPH 3U€aU MapTOBX0 0a aTMoc(hepa naprodpTa MelaBaH/I.

— Xojatu 6agu XaBo, KM 00 Moagaxou fFyoopoiya Ba ayau O6apomMaaa a3 Kamepaxou
XYHIKKYHW Ba TaHyp HQJIOC IIyaaacT, XaTapu TUPUPTOp IIyJaHU aXojdud MHUHTakKa 00
OeMOpUXOU TYHOT'YH, aJIajXyCyC acTMau OpOHXW Ba OEMOPHXOU AJUIEPTUSBUPO 0a ByYynd
Meopa.

— BOCUTaXOM HACONIyJau TEXHUKM Oapou To3a KapAaHU razxou AyJIaJop caTXu Koduu
TO3aKYHHPO TabMUH HaMEKYHaHJ, MEBEPXOU caHUTapuu a3 YoHuou KXA (koHCeHTpaTcusiu
XaJIu akan) Tanallryga puos Kapja HaMmeraBaHs [5].

3axupaxou MHUHEpaji acoCH pYIIIM HKTUCOAN Ba WCTHKJIONMATH Xap SK JaBliaT
MeOomana. Jlap mapouTw MybTaauiId HUKTHUCOAW, KU (ABONHUATH MYBTAIWIN TaMOMH
COXaXou KHUIIBAPPO TabMHUH MEKyHal, UCTU(domabapun Macoiaexu faipuMeTaIid COXTMOH,
YyH Kouja, nemrpadTu OeMaiyion 1opas.

bapou cOXTMOH Macojiexu MyXUMTapUHU COXTMOHUU falpuMabIaHW caHTpes3a, per,
mafaji, OXaKkCcaHr, ray, aHTUJIpUT Ba faiipa 0a Xucod mepaBana. COXTMOHU POX, XOHA, HAKO,
TABMUPH MAH3WIIXOU UCTUKOMATH 00 nCcTH(Oomadapry MacoIeXu COXTMOHHH falipuMabIaHN,
Falipu UIMKOH acT. A3 pyu MabIyMOTXO J1ap UH MUHTAKa UCTUXPOYH KaHIAHUXOU (POUTaHOKHU
falipumabJanil nap sk con 9,98% meadzosi.

XaM3aMOH, THOKU TaXIWIN 0030pU MaCOJIeXH COXTMOHUU falipuMabaaHi gap Yymxyphn
TamaboTr 6a MacolleXy COXTMOHHMH falpuMabaaHN con a3 con meadsosn. Tamabotu 6030p
Oapou a3xyJ KapJaHHM KOHXOM HaB MYCOMJI MeHaMosa. Jlap COJXoum OXHUp Macoyiexu
COXTMOHUHU falpuMabJaH MabMyJITapWH Tay, aHTHIPUT Ba OXaKCaHI 0O Tap3W KYIIO[
UCTUXpOY Kapaa memasanz [1].

Tabcupu Mandum Oemrap 6a Ba3zbu 3KOJIOTM Ba 0a MyXUTH 3UCT Jap HCTUXPOYHU
KaHTaHUXOHW (DOMTAHOK, 1ap KOPXOHAXOW KY X, iDajalaBud Ha3zappacu IMapOUTH 3KOJIOTHHU
MaBYyIUATH WHCOH MeOomana. MacanaH, udiIocmaBuu XaBO, XOK, TaXIIMHXOU 3epUOOWN,
00X0u caTXu 3aMUHW Ba Faiipa [6].

Taypubaxo HUIIOH MEAMXad, KM KOHXOU KaHAAaHUXOU (POUTAHOKU OO Tap3u KYIIOJ
Kopkapaamga 6a skocucTeMan TaOMM Maxcyc TabCUPU MYCTaKuM MepacoHal. bepyH a3
MUHTaKal TaKCUMOTU KY X, ATabcUpH acocl Oa fyOopoiiyAl Ba TApPTOBXOM MOJIAX0OU
n(dIoCKyHaHAa, MaBOJM TapKaHIauW CaHOATW, MYyXappuUKXOW Tay, ¥30TH pOXCO3/ Ba
BOCUTAXOW HaKJIUET Jap XyAyad MHUHTaKaxou Myxo(pu3aTUM CAaHUTApUU PyIIa BoOacTa acr.
Xatapu udnocmabi Ba Taf iMpEOUN TapKUOU KUMUEBUM OOXOM 3epU3aMUHM, KU Aap Kabatu
MybUI Kapop MOpaH, Jap XyIyIu 3aXUpaxou UCTUXPOY Ba MalIoHU YapaéH 0a 0OBEKTXOU
MapToOu MaxXaJulh MyaisiH Kapjaa yaaaHz.

ba uH HUTOX Hakapaa, UMpPY3 a3 UCTUGOIAN AKIIU KYIIOIA UCTUXPOY, Oapou Macoyiexu
FalipuMabJlaHN JacT KamuaaH fadpuuMKoH act. ba falip a3 MaKCcaJHOKMM WKTHUCOJW,
WHYYHUH, aMHHUSTH 5KOJOTW 3aHYUPH TEXHOJOTHMU HCTUXPOY, Ba KOPKApAW améd XOMH
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MUHepaiaupo 0a Hazap rupudTaH Jo3uM acT. AMMO, 0Osi Jap XOTHUP AOIIT, KU PYLIIA
UKTUCOIM nap ajioXuaary a3 skojorus O6oucu Tabmwium 3amMuH O6a OuEOOH Merapaaa Ba
ad3anusaTH 3KOJIOTHS OMIYHU PYIIIM HMKTHCOIM KamMOu30aTW Ba 0eaJIojlaTUXopo Oa By4y.
meopan [1]. Bobacrta 6a macwhamaxowm HCTUXpOYM aIlléW XOMH falpuUMabJaHHUU COXTMOH,
YYIOKYHUU MabJIaHXO THOKH UMKOHUSTH HCTHUXPOYU OHXO OO TEXHOJOTHSXOU a3 YuXaTu
9KOJIOT¥ OemTap capdakop Ba MyaiisiH KapJlaHu yCyJIM 3¢pPU3aMUHMHI UCTUXPOY, 0011 OapTaph
goimTa Oomaja. 3apyp acT, KM XaHroMu KaOyiau Kapop oug 0a KOpkKapaud KOHM MyausHU
MabJaH, TEXHOJOIHS Ba HMKOHHMSATXOM HaBpo 0Oa uHOOAT rupaHa, ku Oa TamadboTu
T€09KOJIOTUU MUHTaKa Ba MUHTAaKal KY X MyBO(HUKAT KyHAH]I.

Pacmu 4. ictuxpoyn Macojiexu COXTMOHMH FailpuMab/IaHil
Figure 4. Extraction of non-mineral construction materials

XaHroMHu UCTUXPOYH KOHXOM KyMy Iiafas 0os1 6a MUHTaKau UCTE€bMOJIKYHAHIarOH, K1
rUpeX KU HUCTEbMOJIM MYyTaMapKas3po TAIIKWI MEOUXAHI, AWK KT O, 3€pO Xap sK YyHUH
KOPXOHa pagnuyCH TabCUPU UKTUCOINUU XyIPO NOPaL.

Taxauau mapouTu KY X—¥Eeosori, UKTUCOAN Ba MabJaHV-TEXHUKN Oapou KopKapau
KOHXOM falipuMabJaHUU MaxXHIIyaa Jap MUHTaka HUIIOH 0], KM KOHXOM CaHIpe3a, Iafall,
per Ba KyM TaHXo 00 poxu Kyuioj Kopkapi kapaa memasaHi. MH a3 oH cabab 6a amain
OoMaJ1aacT, KM yMKH UH KOHX0 0—15 M Oyna, xapo4oT 6ab/id UCTEXCOJIM OH TACT acT [4].

HNmpy3 Bazbpu 9KOJOTMM MUHTaKa map XoiiaTu ¢anokatoop Kapop mopan. Hazopatu
JIABIaATUPO a3 OO0JIOM KOPXOHAXOM HUCTUXPOYU KOHXO0, aMmajiu TagOupXOoHW a3XyAKyHUU
3aMHHXOH BalpOHIIy1a Ba XU(31 MyXUTH 3UCTPO Myp3Yyp Kap/aH 3apyp acr.

XaM3aMOH, UMKOH J0paJl, K1 Jap caTXy JaBiaTi IIapouTH MyaisiHe Oapou (apoxam
OBapJaHU YOJIMOUSITH CapMOSITY30pUM HMCTUXpPOYM allléd XOMHM falipuMabaaHl dapoxam
oBapia maBaja. Macanad, Yopy KapJaHM MOPOTOPUSIXO Oapoum KOpXOHaxoe, KU YCYJIU
3epU3aMUHUM PYIIIPO Aap MIAPOUTE MHTUX00 KapaaH/, KU yCylu Kymoa goumaHokTap Oy €
ad3oumm Hazappacw mapAoXTXo Oapou BalpoH KapmaH, OeroHa kapaaH Ba MQIIOC KapAaHU
3aXUpaxou 3aMHH Ba 00.

XaBacMaHAKYHUH JABIATH 0apou UCTUXPOYU ALEN XOMH fFalpuMabIaHUM COXTMOH 0O
YCYJIM CaTXU3aMHHW capOOpUU 3KOJIOTUPO Oa MHMHTAKAXOM OaXJIOPU MabJaH KOXHUII
Meauxaz Ba Ya33004 UKTUCOIMM MUHTAKapo a3 JaCT HAMEINXa/l.
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TABCUPU TEXHOT'EHI BA TAFMUPEBMHN BA3bU 'EOSKOJOI'MU MUHTAKAN
JTAPBO3U FAPBH JAP LIAPOUTU MYOCUP

XycycusiTXOM YMYMUHM HHIIOOTXOM TEXHOTEHUU TaX KKITyJa MYXUTH TE03KOJIOTHUPO dap
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Ba3bU I'€OIKOJIOIN, IIIAPOUTH KY X-PEOJIOTH.
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TECHNOGENIC IMPACT AND CHANGES IN THE GEOECOLOGICAL STATE OF THE
WESTERN DARVOZ REGIONS UNDER MODERN CONDITIONS

The common features of the studied man-made structures change the geoecological environment of
the region, and also threaten with potential manifestations of geoecological risks, at the same time, there is a
clear trend towards an increase in the influence of these factors. negative impact on the health of the
population and the demographic situation in the region.

Keywords: technogenic impact, environment, extraction of oil and gas fields, geological environment,
industrial enterprises, non-metallic deposits, toxic substances, atmospheric air, geoecological situation,
mining and geological conditions.
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TAY: 621.643.29
JONOBAXO BA TABCU®PU OHXO XAHI'OMU NCTUDPOJAN YCVYIIN
I'MAPOMEXAHU3ATCUA

Xaxépoe /I.M., Hkpomoe U.H. i
Jonumroxu arpapuun Toyuxucron 6a Homu HI.IIoOTemyp

Bapou kopkapa HaMmymaH, MHTHKOJ JTOJAaH Ba Tyda TapIOHUIAHH TPYHT BOCHUTAXOH
TUIPOMEXaHU3ATCHSI MUKIOPU MyalsiHu 00po Tajnad MEHaMOSIHI, KM OH a3 yCyJIu KOpKapau
TPYHT, TApKUOM rpaHyJIOMETpi Ba XaMOacTaruu OH BoOacTari Jopa.

Muknopu o0e, Ku 6apou KOpKapa Ba OMEXTaHaMOMH 1 M3 TpyHT 3apyp acT, XapoyoTu
xoccu 00 HoMHuma MmemaBaa. by3yprum o meraBoHan a3 5 M3 6apou perxo To 22 m3? Gapou
TWJIM Ba3HUH Tariup €6a.

Ha xamau rpyHTX0 Oapowu mycra Tyaa HamydaH Aap WHIIOOTH TMAPOTEXHUKA KOOMIU
KaOy MeOomans.

Bobacra 6a gymBopuu KopkKap. Jap THAPOMEXaHU3ATCUs TPYHTXO 0a Imami Typyx 4yao
Kapaa MemaBaHI. Xap K TypyXd TPYHTXO XapodyoTw 0a XyJ XOocchu OOpOo MyTOOMKAT
MeHaMostH (qagBamm 1). A3z xapoyotu xoccu 00 Oucépe a3 taBcudxou (GU3UKUU JT0H00axo,
KM aCOCH OHXO 3WYHMU LT Ba KOHCUCTeHCHsM XauMu Ko Mebotranm, Bodacrari qopaHi,

3uunu 1oioba a3 pyiiu hopMyian 3epuH MyalsiH Kapaa MelaBal;:

" P, 4, N, 4
"W PN,

uH yo: Vi1 Ba P — xaum (M3) Ba Mmaccau (T) 1oi1o6axo;
Wwn  3uyuu pazam caxTuu TpyHT, T/ M3

Uo — 3uuuu 00, 1/ M3
gr — Xapo4yoTH XoccH 00, KU 6apoun MHTUKOI JoaaHu 1 M3 ¢azaum caxTv TPyHT, M3 3apyp

acr.
Bysyprum q: a3 pyitu popmynan 3epuH EpTa MemraBa;

N L"m

N, Rle

WH Y0: Ue - 3UYUU CKeJIeTU TPYHT 00 coXTu Tabu, T/ M3.
A3 uH ¢opMyna MEeTaBOH 0a JaCT oBapH

Nm U‘m Ll'n
b, 4,

TanocyOou ¢azaum caxtuu rpyHT VT HHcOAT 0a Xxaymu o0 VB KOHCHCTCHCHSHM XayMH
J01106aX0 HOMUAA MEIIIaBa/I;

o @ P 4 4
® &, Ny u

Hu raBcudotu dusnkmu goiodaxo 6apou XMcod XaHTOMU MHTUXO0U KyTpH (IHaMeTPH)
XaTTH JIOWKAKAIIl Ba XaMUYHUH XaHTOMU TabUHOTU peYad MYHOCHUOHU KOPH SIKUOSIM TaCTTOXHU
TPYHTTHPH, X0K4ab0aH/1a (3emMiiecoc) Ba JJoMKakali (ImyabtioBo 1) uctudoaa Oypaa Memaba.

Tapkubu rpanyioMeTpt, KyTpH (IUamMeTpy) MUEHAU 3appaxo, 3aprudu (koapdurcuenTn)
FAHPUAKTApKUOH, Ba3HU XOC, XaUMH XOCCH CKJIETU T'PYHT (Japayau 3u4il), HAMHOKH, 3apudu
nojoumt (ko3pdurcueHTn GUATpPATCUs), XYAyA Ba IIymMopan €3aHaara Ba F. XaMuyH
HUIIOHIUXAHIaW TPYHTXO Jap THAPOMEXaHU3aTCHs XU3MAT MEHAMOSHI.

Tupu opaunat nap rpadguk taxkpuban 6a 20 docwman xap kagoMm 5% TakcuMm Kapaa
MemaBajJl. Bobacrta 0a wH Qocwiaxo jgap Tupu abcucca KyTpH (IMaMeTpu) 3appaxo
d1,d2,d3,....d20 myaiisn kapma memaBaja. Yambpu uH KyTpXxopo 0Oa mymopau docunaxo
TaKCUM HaMyja, KyTpU MUE€HAU 3appaxou TPyHT 0a JacT oBapaa MeliaBa;

dcp = d1+d2+d3+....+d20/20.
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Yaasamu 1. I'ypyx0anaun (kjiaccudpurxarcus)-u rpyHTXo BodacTa 06a 1ymIBOPHM KOPKapau
OHXO J1ap M'MJIPOMeXaHU3ATCHS
Table 1. Grouping (classification) of soils depending on the difficulty of their processing in

hydromechanization
Xapodotn AnHmo3aun 3appaxou TPyHT 00 MM Ba MUKIOPH (hOM3U Ba3HU OHXO
- xoccH 00 _ | rapmMmo- _ [IaFaJ | caHTpe3ar
2%%{;;“ 60 M3 nap I'pynt T HaHJ Peri n n
I v 0,005 | 0,005-0,05 | 0,05-0,25 | 0,25-0,5 |0,5-2| 2-40 40-60
TPYHT
peru MaigagoHa TO 15
peru Mu€HaI0Ha 50 TO 50
I 7 peru rapJIMOHaH/I TO 3 TO 20 TO 50 50 To 10 To 1 )
JIOMKAH MOpaHaa
pery ryHOTyHI0HA TO 15
I 9 peru rapIMOHAH/T TO 3 20-50 T0 50 T0O 50 10-50
peru KajJoHaoHa TO 15 50
pErxoKu cabyK 3-6 10 50 T0 50 10 50 TO 5
I 11 perv ryHoTryHAoHa | TO 3 T0 10
PErxoKH Ba3HUH 6-10 T0 50 TO 5
v 14 perum-marani T0 3 TO 25
TUJIXOKU cabyK 10-15 To 10
v 18 peri-maraiii TO 5 T0 30
THIIXOKH MUEHA 15-20 To 10
peri-marani TO 5 10 40
VI 22 TUJIXOKU Ba3HUH 20-30
To 10
10 40

Bapou myHOCHOUYM XUCOO HAMYTaHU CETOM aBBAJIM OH T'PadUKN TAPKUOHN TPAHYIOMETP
TapTub Moma Memasaj (pacMmu 1).

Pacmu 1. I'padmkn TapknOu rpanynomerpii (1) Ba kauxarrau 4aBoOoryii Oyaaunu (2, 3)
IPYHTXOHU KOHH CAHT 0apoH HIycTa Ty1a HAMYJAAHU MHIIOOTH THAPOTEXHUKM
Figure 1. The graph of the granulometric composition (1) and the response curve (2, 3) of the soil

from the stone quarry for the washing of hydraulic structures
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3apubu (koapdurcuentn) raupuskrapkuoun rpyntxo Kso/10 6a uHTMX00M Hamynd Ba

KOJIMOM MHIIIOOTH 3aMUHI TABCUP MEPACOHA/:

Ko m Aso

pmt A
MH 4Yo: dBo — KyTpu (muameTpu) 3appaxo, 6a 60% - HOMy (a3 pyiM Ba3H) MaBUYIUITU
3appaxou JOpoU KyTpy KaM, MM MYBO(PHKATKyHAH/IA;

A — xamuyHuH, 6a 10% - HoMy (a3 pYyiin Ba3H) MaBUYAUSTH 3apPaxoH JOPOU KyTpU
KaM, MM MYBO(UKATKYHAH/IA.

I'pynTx0, arap Keo/10<3 6oman, skrapkubda xucoduia MeraBaHaI.

Arap 3apubu (k03phuTCHEHTH) AKTapkuOa kamrtap a3 2 Ooman, oH rox capbanm Oe
SIIpO, Map Auana3zoHu 2 — 3 6omaj, gap sSK4osri 60 KUCMaTH Mapkasil Ba arap 3uéna a3 3
6o1maa, 00 sIAPO SKYOS LIyCTa TYIaHAMOHN Kap/ia MelaBai.

bapou mycra Ttymanamouu capbOaHa, caal, Oarajad MHIIOOTH TMAPOTEXHUKH, acOCH
3epU HHIIOOT, MaWJOHYAXOUW COXTMOHH, OJlaTaH PErXOoM T'YHOTYHAaHI03a, TPYHTXOM peri-
IIaraji, perxok, 0ab3aH r'WIXOK, 3apAXOK Ba ruil uctudoaa Oypaa MemaBa.

bapou nemakii xucod HaMyAaH Ba KOpLIOSIM OyJaHU TPYHTXO KauyxaTTau TapKHUOU
CPAaHYJIOMETPUU OHXO 00 KayxaTTau KaHOPUU KOPOSIMUM TPYHTXOM KOHHU CaHr (Kapiiep)
MyKoHca Kapaa MemaBaH (pacmu 1).

Arap kauxaTTam TapKMOW TpPAHYJIOMETPUM TPYHTXOM KOHU CaHT (Kapuep) OaiiHu
KayxaTTau 2 Ba 3 yoit goaa myja OOIIaH, OH rOX UyHUH CPYHT Oapou miycra TyaaHaMOWH
MHIIOOT JIOUKY MYHOCHO IIIyMOpU/Ia MEIIaBa/l.
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JIOMMIOBAXO BA TABCU®U OHXO XAHIT'OMU UCTUDOJJAU YCVYJIU
I'MJIPOMEXAHU3ATCUA

bapoun kopkapa HamyaaH, HHTUKOJ [JOJaH Ba Tyna TapAOHUJAHU TIPYHT BOCHUTaxou
TUIPOMEXAHU3ATCUSI MUKJIOPU MyalsiHu oOpo Tajnabd MeHaMOSIHI, KU OH a3 YCYJIM KOpKapau I'PYyHT,
TapKuOu rpaHyJIOMeTpil Ba XxaMbactaruu oH Bobacrari nopaa. Muxkgopu obe, ku 6apou KopKap/ Ba
oMexTtaHamouu 1 M3 TpyHT 3apyp acT, Xapo4oTH Xoccu 00 HoMuaa MemaBaa. by3yprun on MetaBoHa
a3 5 M3 Oapowu perxo to 22 M3 0apou ' Ba3HUH Tariup €0an. Ha xamau rpyHTX0 Oapowu mrycra Tyaa
HaMyJaH Jap WHIIOOTH THUAPOTEXHUKH KOOMIM KalOyn Mmebomana. bapoum mycra TymaHamouu
capOann, cajana, O6arajad MHIIOOTH TUAPOTEXHUKH, aCOCH 3€pH UHIIOOT, MAWJOHYAXOW COXTMOHI,
O/IaTaH PEerxoW T'YHOTYHAHJ103a, IPYHTXOW PEri-liaraiiii, Perxok, 0ab3aH T'MIXOK, 3apAXOK Ba THI
ncrtudona 6ypna memasan. bapou nemaxkii Xxucod HaMyJiaH Ba KOPIIOSIM OyJlaHM IPYHTXO KauyxaTTau
TapKuOW TpaHyJIOMETPUM OHXO OO KauyxXaTTam KAHOPHHM KOPOSIMUU TPYHTXOWM KOHU caHr (Kapiiep)
MyKOHCa KapAa MellaBaH. Arap KayxaTTal TApKUOU TPaHyJIOMETPUHU IPYHTXOU KOHU CaHT (Kapiiep)
Oalinn kauyxatTtau 2 Ba 3 4o JMoja mIyna OolIaHid, OH TOX YyHHH TPYHT Oapou mIycra TyJaHAMOWU
WHILIOOT JIONKY MYHOCHO IIIyMOPH/Ia MEIIABA/I.
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KanuaBoxkaxo: ruapoMexaHu3aTcus, Jolioba, uctudoma, TPyHT, UHTUKOI, KOpKapi, TapKuo,
TPaHYJIOMETPH, 3UUUH J10H00a, Oy3ypri, XapouoTu 00, TaBcu(, KyTp, THIPOTEXHUKNA, UHIIIOOT.

ITYJIbIIbI U UX XAPAKTEPUCTUKU ITPU TIPUMEHEHUU 'NIPOMEXAHU3AIIUN

an s pa3paboTkKwWu, TpaHcnopTa W Ne&X@aHKkilayummy HT@e 66

epevMewe€rnpyHtam Ha3bBaeTca ygeNbHbLM pacxofon

OOpyXeHWna4a, CTPOUMUTENDbHBX nnoiuwaymgok npnMMeHAIKT

X T o0k 37 0

NA nNecKOHNAO TAXe MbeX BICIBAHIL.PYHT b NPUT OAHbL NS
OOpPpYyX@ArMA.HaMbIB a NNOTMWUH, Lamo, nasyx rmappoTexHU\u

npegeneHHoOe KONMUYecTBO B O bl, KoOTOpoe 3aBuUCuUT
pPpaHYy/noOMETPUYECKOTro KoOBWm@as@aTBW CBEOJBHOCAMOGXO0OAUMOeE

BOJbl.
HaMbll

yaue T

PYHTBI, cynecwu, pexe Gyirsn UMHXeA4 B a/paNCTCELI b H O T OV BB P € 4 € J
PYHTOB KPUBYW T PaAaHY/TOMETPUUYECKOrIoO BBBMABAPUKOLBOO
pPyHToB EKapWwep@mBmBasa rpaHy/loMeTpuUMYEeCKOro cocTaBa T p
pUBBLIMU 2 M 3, TO TakKolh TPYHT cuumTawT NPUTOAHBIM Aan:

KiioueBble CJI0BA: FrmaopomexaHusaumns, nynbna, MECOB®KI®3 0B E
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PULP AND THEIR CHARACTERISTICS WHEN USING HYDROMECHANIZATION

For the development, transport and laying of soil by means of hydromechanization, a certain amount
of water is required, which depends on the method of development, soil, its granulometric composition and
connectivity. The amount of water required to develop and move 1 m3 of soil is called the specific water
consumption. Its value can vary from 5 m3 for sands to 22 m3 for heavy clays. Not all soils are suitable for
alluvium into hydraulic structures. For the alluvium of dams, dams, sinuses of hydraulic structures,
foundations for structures, construction sites, sands of various sizes, sandy gravel soils, sandy loams, less
often loams, loess and clays are used more often. For a preliminary determination of the suitability of soils,
the curve of their granulometric composition is compared with the boundary curves for the suitability of
quarry soils. If the curve of particle size distribution of quarry soils fits between curves 2 and 3, then such
soil is considered suitable for alluvial structures.

Keywords: hydromechanization, pulp, use, soil, transportation, development, composition,
granulometric, pulp density, value, water flow, characteristic, diameter, hydraulic engineering, structures.
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