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Mup6o6oes LL.X., Pasbikoe 3.A,,
accucTenT kadeapsl MHI aKanemMuK MexayHap OLHOW
TOPHO-METaNNYpPrudeckoro MHXEHEPHOR aKanemuH.
uHeTUTYTa TamkumcTana [ opHO-MeTannypruyeckui
MHCTUTYT TanKuKUCTaHa,
A.T.H., npocpeccop

CynroHos 0., Coxowko C. K.,
[DOUEHT Kadeapb! akanemuk PAEH, kadenpa
«PaspaboTka mecTopoxaeHuit POHI'M TromeHcKoro uHAay-
MOMNe3HbIX UCKONAEMbIX» CTPHaNbHOO YHUBEPCUTETA,
TOPHO-METanNypru4eckoro A.T.H., npocpeccop, Poceus

MHCTUTYTa TAAKUKACTAHA, K.T.H.

Ushbu maqolada NKMK Yamburg kuzatuv quduqlarining hagigiy ma'lumotiari misolida universal regressiya modelidan foydalangan
holda gaz konlarini suv bilan to'ldirish darajasini taxmin qilishning matematik usullari ko'rib chigiladi
Tayanch iboralar: bashorat qilish, gaz kondensati, suvning paydo bo'lishi, sug'ornish joylan, baholash, o’rtacha og'irlik bosimi

B 0aHHOU cmambe paccMompeHbl Mamemamu4yeckue memodbl MpoeHo3uposaHus cmeneHu obeo0HeHUs 2a308bIx 3anexeld ¢ uc-
nonb3osaHuem YHueepcanbHolU pespeccuoHHoU MoOdenu, Ha npumepe hakmuyeckux daHHbIX HabmodamenbHbiX cKeaxuH Smbypackozo

HIFKM

Knwoyeeble cnoea: npozHosuposaHue, ea3okoHOeHcamHasi, eodonposieneHue, ob6800HeHUe 3anexu, oueHKa, cpedHeesseweHHoe

dasneHue

OhpexTBHOCTL BbIpabOTKM 3aNacoB rasa, COCPEAOTOMEHHBbIX B
MacCUBHbIX 3anexax, HanpsaMylo 3aBucuT OT AthEeKTMBHOCTI KOHTpONS
M3MEHEHUA MOMOXeHUst rasoBoasHoro Koutakta (FBK). OnepartueHbiv
KOHTPONb NOMNOXEHW (hNIOMAANBHOTO KOHTaKTa NO3BONSET NMPOANUTL
6e3BofHbIN Nepuos paboThl rasoBbiX CKBAXMH, YBENUYMBAsS CPOK UX bec-
nepeboiHOM 3KcnnyaTauvu, NOBLICUT SKOHOMUYECKYIO 3HEKTUBHOCTD
NPOEKTOB.

B 1954 r. A.A Koanos, B.H. KopyeHwreitH u B.M. Casuenko [1] ony6-
NVKOBANM pesynbTaThl TMAPOreooMnyYeckUx UCCNEAOBaHMN, I4e BriepBble
Jianu npubnnxeHHyto hopMyny Ans onpeaeneHis BLICOTHOTO MONOXEHWS
BK no faHHbIM 3aMepoB NNacToBOro AaBfeHWUs rasa B rasoBov Wanke
MECTOPOXAEHMSA U BOAb! B 3aKOHTYPHbIX CKBAXMHAX.

[MpasurHoe onpegernerue BbicoTHoro nonoxerus BK umeet saxHoe
3HaueHve npu passefke W pa3paboTke MecTopoxaeHus. Ecnu B ckBaxuHe
BekpbIT [BK, To ero nonoxerue yctaHaBnueaeTcs ¢ NOMOLLbIo reodunanye-
CKUX METOZ0B 1CCNeA0BaHUs (3NEKTPUYECKMIA U PAANOAKTUBHBIV KapOTad).
B psge cnyuaes, reonandeckne METOAL!I NPU UX NPUMEHEHUU B CKBAXW-
Hax, 3anornHEHHbIX MMUHACTLIM PacTBOPOM (MPK HANMMYMM TPELLMHOBATHIX
KOMNEKTOpOB), HE Aal0T BO3MOXHOCTW MPOBECTU YETKYIO WHTEpnpeTaLmio
NOMNyYeHHbIX Pe3ynbTaTo. U ONpeAenuTb UCTUHHOE nonoxerue [BK.

B AaHHoI CTaTbe paccMoTpEeHb! pesynbTaTsl 00paboTku (hakTU4ecKux
JaHHbIX HabniogaTenbHblx cksaxuH Ambyprckoro HIKM, nonyueHHbIx
npu pa3paboTke CEHOMaHCKOW rasoBoii 3anexu [2], ¢ ucnonb3aoBaHuem
YHusepcanbHoit perpeccuonHont mogenu (YPM) [3]. CornacHo atoit
MOZENK, YPOBEHb UCCTIeAyeMoro napameTpa B NepexoaHsix npoyeccax P
(t) moryT BbiTb ONMCaHbI U MCCreA0BaHbI C NOMOLLBIO creayolwen thyHK-
yum nepexogHbix npoueccos (PIM):

,,,1.,L

1 8y Cde= P DITam( o+ 11
I'n+1) 7 T
(1

lae: Po - ypoBeHb uccrieayemoro napameTpa HenocpefcTBEeHHO
nepep ee pecrabunnaaumeid, 1.e., K MOMEHTY BpemeHy t = 0

D = Br — MaKkcumarbHbI YpoBEHb UCCNEAYEMOro NapameTpa K KOHLY
npolecca, T.€., K MOMEHTy BpeMeHu t = %, B-MakcumansHas cuna npo-
yecca 3a 1 BpemeHu.

P(t)=Pa+D£
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L. n+11
(37 + LD _ yenonvoe Mamma — pacnpegenerie B uTep-

npetauuu Microsoft Office Excel;

N-NOpAAOK npouecca, T- NOCTOAHHaA, YyKasbiBawlWwasa Ha COCTOAHWE

npoujecca;

Ecnu nagecteH macems i, B konuyecTse 4< i <k nap akTuyeckux 3Ha-

Yerui pyHkumm fi=Pi+1-P; k cooTeeTCTBYlOWMM MOMEHTaM BpemeHn ti=t+1-t |
TO NapameTpel N, T 1 koadhduymeHTa B, oLeHUBaIOTCS CreayoLmM obpasom:

= (]"Sz _/‘Sxﬁ)ss +(S|S4 —S’.!S])SS +(S1S3 "1"34)5'5

n= B
(kS, —kS2)S, +(S,5, -5,5,)S, +(5,5, —£S,)S, @
S g2
- kS, =57 i
8,8, —kS, —n(S,S, —kS,)
Py —
D= Zl:lZi:l rfld

1 )

T skt t t
y +1, ——dt
Z"‘l-[’ F()l+l)(r)" ‘7

lae: k- obyee konu4ecTBO Nap UCXOAHBIX AaHHbIX, ki- TeKyllee konue-

CTBO Nap UCXOAHBIX AaHHbIX, i- UHAEKC UCXOAHBIX nap AaHHbiX.

=k i=k z =k
S=Yt 8= 8=t
i=1

i=l i=1

S, = i!lm
=1

i=k i=k i=k 1=k
S,=YInf S;=>tlnf S,=Y(nt)* S,=Xlntlnf
=1 i=1 =1 =1

Ha puc. 1 1 2 npvBegeHb! 3aBUCMMOCTb CYMMapHOTO KOMUYECTBa BHEA-

pUBLLEIiCH B 3aneXb BOAbI OT BpeMeHn Ve W OT NMOpOBOrO oGbema U X
NPOrHo3 Mo AaHHbIM [3] NpeanaraeMbiM W CyLIECTBYIOWMM METOAaMM
(KOMMO3MUMOHHBIX TMAPOAUHAMUYECKUX MOZENe).



Tabnuya 1

3Havenus napamerpos PN (1) ans pacuera nokazateneil oTpaboTku MectopoxaeHus (Ambyprckoro HIKM)

Mokazatens P, n T D OT. ow. Mogenu, A, %
CymMMapHoe KONWYECTBO BHEAPHBLUEHCA B 3aneXb
80, ViED, MAH. TOHH 0,36 1,2727 45,6501 63549,178 0,8008
CyMmapHoe KONMYeCcTBO BHeAPUBILENCA B 3anexb 0 12930 417448 142 7756 07436
Bogbl, VnBp, % oT nopoBoro obbeéma ) : : :
IR '”""“e:’n“:n“:f"a"“m s Vip, 437 08747 90,1450 42682042 06271
CymmapHoe konuyecTso oTobpanHoro rasa, Vip, %
e s 0,08 0,8761 9,1339 78,2556 0,6335
CpepHesaseleHHoe AaBneHwe no Boge, k2/che, Pey 117,6 0,8907 8,9504 -81,6841 0,4481
CpepHeBaBeLUIeHHOe AaBNeHue no rasy, ke/cm? Prp 1176 0,8819 9,3369 98,5172 0,2727

=P\ -haKTHHECKHE IHAYCHAA VBp-pacueTHLIC IHAYCHIA
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Puc. 2. 3aBUCMMOCTbL CYMMapHOro Kon4ecTea BHeApUBLLENCS B 3anexb BoAbl
oT nopoBoro o6Lema Vne B % oT BpeMeHu t

Ha puc. 3 1 4 npueegeHbl 3aBUCUMOCTU CYyMMapHOTO KONU4ecTsa oTo-
OpanHoro rasa Vr B Mnpa. M3 1 KonuuecTea oTobpaHHOro rasa OT Havanb-
Hbix 3anacos Vr B % oT BpemeHm t.

lMpeanaraemblii METOA WMCCriefoOBaHUA W MPOTHO3MPOBaHWUA Npoliecca
obBoaHEHMS rasoBbIx 3anexeil Ha base YPM obnaaaet HekoTopbIMU 4OCTO-
uHcTBamu. lMpuMeHeHre npegnaraeMoro Metoga obpaboTki dakTUdeckux
AaHHbIX No uameHeHwto yposHs MBK caenaet npouecc paspaboTku mecTo-
poxaeHus 6onee ynpaensembim. [laHHas MoAenb AaeT TOUHYI0 WHbopMa-
ymio 06 namereHmn nonoxenna MBK B Tex cnyvasx, korga 4< i <k., no-
CKOMbKY CyMMbl (haKTUMECKMX 3HAUEHMIA MONHOCTbLIO COBNAZAIOT C UX pac-
YeTHLIMM 3HaYeHNAMY, T.e., Beeraa cobniogaetcs ycrnosue 3 Peg, =9 Pep 1
> P, = 3 Prp. (Tabn. 2). B psge cnyyaes, cnoco® MOXET MCNOnb3oBaThCs
KaK anbTepHaTMBa JOPOTMM TEXHOMOTUSM reothuU3nEcKUX UCCTIeA0BaHMA
ckeaxu (TNC). Kpome TOro, makcumansHas OTHOCUTENbHas oOwwbka
mMoAenu He npeeblwaet 2% (Tabn.1). Takoit NOAXOA AET BO3MOXHOCTbL
perynupoBaHus TEXHOMOTMYECKUX PEXUMOB paspaboTku rasoBoro Nnacta, 1
[OMOMHUTENbHLIE MPOTrHO3HBIE AaHHble ANS NPUHATUA COOTBETCTBYIOLMX
PeLUeHNiA N0 TEXHOMOTMYECKUM pexuMam paspaboTky rasoBoro nnacra

=/ 1()-PaKTHYESCKHE IHAICHNHS
== VIp Cylit. METOAOM
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Puc. 4. 3aBrcUMOCTb CyMMapHOro KonuyecTea oToGpaHHOro rasa oT Havyank-

HbiX 3anacos Vre % oT BpeMerm t
e Pp - AKTHYICCKIE JHAYCHHA
==(r=PB NPOMN. CYIL. MCTOZOM

Pap-pacucTuRIC THANCHHA
=8~ Pr axTiel, 3n39CHRE
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—— Prp -pacy. saueuns
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Puc. 5. 3aBucuMocTs cpefiHeB2BeleHHOro AaBneHust BoAbl Pe 1 raza Pr B

Kac/cm? oT BpeMeHu t
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Peaynbrarh! pacyeTa npoABHXeHUs Boabl B npolecce paapabotku AmByprckoro HIKM

Tabnuuya 2

Cpe/HeBaBellleHHOe AaBneHne, ka/cm?
Bpems pazpaboTiu t, flo sone o razy
S QakTuyeckoe, Puy PacueTHoe, Pg, Qaktuyeckoe, Pry PacyetHoe, P
1986 1176 117,6 117.6 17,6
1987 116.9 116,94 116,8 116,84
1988 115,3 115,31 115,0 114,98
1989 1129 113,0 112,2 112,34
1990 10,9 110,22 108,9 109,15
1991 106,9 107 1 105,4 105,58
1992 103,6 103,77 101,6 101,74
1993 100,3 100,31 97,7 97,745
1994 96.8 96,793 93.7 93,672
1995 93,4 93,277 89,7 89,585
1996 90.0 89,805 85,6 85,534
1997 86,8 86,41 81,8 81,558
1998 83.6 83.118 78,0 77,687
1999 80,5 79,947 743 73,944
2000 715 76,909 70,7 70,345
2001 74,6 74,014 67,2 66,901
2002 71,8 71,266 63,8 63,619
2003 69.1 68,668 60,7 60,503
2004 66,2 66,22 57,6 57,554
2005 63,8 63.919 54,8 54,772
2006 61,7 61,762 52,2 52,153
2007 59.6 59,746 496 49 695
2008 57,2 57,865 471 47,391
2009 55.5 56,112 449 45,236
2010 53,9 54,484 429 43,225
2011 52,4 52,972 41,0 41,35
2012 51,3 51,571 39,5 39,605
Wroru 22291 22291 2070,3 2070,3
[1porHo3HbIe 3Ha4YEHNA CPeiHEBIBELLEHHOTO AaBNeHUs, Ka/cm?
2013 - 50,274 - 37,983
2014 - 49,076 - 36,478
2015 - 47,97 - 35,082
2016 46,949 - 33,789
2017 - 46,009 - 32,593
2018 - 45144 - 31,487
2019 - 44349 - 30,466
2020 - 43,618 - 29,523
2021 - 42,947 - 28,655
2022 - 42332 - 27,854
2023 - 41,767 - 27,117
2024 - 41,25 - 26,439
2025 - 40,777 - 25,815
2026 - 40,344 - 25,242
2027 - 39,948 - 24,715
2028 - 39,587 - 24,232
2029 - 39,256 - 23,789
2030 - 38.954 - 23,382
2031 - 38,679 - 23,01
2032 - 38,428 - 22,668
2033 - 38,199 - 22,355
2034 - 37,99 - 22,069
2035 - 37,8 - 21,807
2036 - 37.626 - 21.568
2037 - 37,469 - 21,348
2038 - 37.325 - 21,148
2039 - 37,195 - 20,965
2040 - 37.076 - 20,798
2041 - 36,968 - 20,645
2042 - 36,87 - 20,506
2044 - 36,781 - 20,378
2045 - 36,7 - 20,262
2046 - 36.626 - 20,156
2047 - 36,56 - 20,06
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FEOTEXHO/OIMNnA

OCYWECTBNATL CTpaTervyeckoe nnaHvpoBaHWe BBOAA B JKCTIyaTauvio
NPON3BOACTBEHHbIX MOLLHOCTEN Ha MECTOPOXEHM B LIETIOM.

BMmecTe ¢ TeM, B MpearnokeHHon MeToavke UMeeTca HeyaobeTBo B TOM,
4TO UCXOAHbIE faHHbIe HEODOXOAUMO WM3MepsiTb CTPOTO Yepe3 MoCTOSHHbIN
VHTEPBas BpEMEHM,

BriepBble MokaaaHo, 4TO, OCHOBHbIE NMapameTpsl MpoLiecca 06BoAHeHs
rasoBbiX 3aNeXel B LIeNIoM, V1 CKBaXWH B YacTHOCTM MOTYT ObiTb afeksaTHO
OnucaHsl MaTemaTu4eckoi Mogensio, paspaboTaHHo Ha 6ase dyHKLMM
NepexoAHbIX NPOLIECCOB.

PesynbTaTbl MporHo3a OBBOGHEHUS MECTOPOXKAEHUA OMMCaHHBIM
METOLIOM, MOTYT BbiTh MOMEaHs! C TOYKN 3PEHUA OMepaTVBHOTO KOHTPONS
MPOLIECCa Ha 3KCTyaTaLMOHHbIX CKBAXVHAX 1 CAMOW 3aNex.

Takke, yHABEpCAnbHYIO PErPECCHOHHYI0 MaTeMaTuyeckyio Moferb,
MCTIOMNb30BaHHYI0 AN NPOrHO3MPOBaHWA ypoBHs noabéma MBK, B parb-
HeMLIeM MOXHO MPUMEHWTb [NA pacyeta avHaMukA 1oBblum rasa, nebu-
TOB CKB&XMH, UBMEHEHWI MacToBbIX AaBNEeHil B APYTVIX ra3oBbiX 1 ra3o-
KOH[EHCATHbIX MECTOPOX/GHUSX.
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FORECASTING THE GAS FLUIDING PROCESS DEPOSITS WITH APPLICATION OF THE UNIVERSAL REGRESSION MODEL
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Abstract:

This article discusses mathematical methods for predicting the degree of flooding of gas deposits using the Universal regression model, using the example of actual data

from observation wells of the Yamburgskoye oil and gas condensate field.

Keywords: forecasting, gas condensate, water occurrences, reservoir watering, assessment, weighted average pressure.
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GEOTEXNOLOGIYA

YK 622.775

MOAENWPOBAHWUE NPOLIECCOB NOA3EMHOIO BbILENAYUBAHUSA,

© Xanumos W.Y., WapadytanHos Y.3., Mynpowes A.C., Asesosa [1A., 2020 .

F’MAPOPA3PbIBA U KONTbMATALIUA
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Xanumos U.Y., WapadpyTauHoe ¥.3., Wynpowes A.C., AgesoBa LA,
3aB. kadbenpb! 3aM. HavanbHuKka marveTpaHT Kadeaps! MarucTpaHT Kacbeaps!
«PPM», HITW, WHHOBaLMOHHOrO LeHTpa HIMK, «PPM», HITW «PPM», HITW

K. T. H., ROLEHT K. T. H., AOUEHT

Magqolada sun'iy suv to’sinlarining gidrodinamik ogimga va qatlamga ta'sirini modellashtirish, sun'iy suv to’sinli tajriba yacheykasi ishini
kuzatish materiallarini tahlil gilish, shuningdek, eksperimental stendlarda gidroportiah va kolmatizatsiya jarayoniarini modellashtirish bo'yi-
cha natijjalar keltirilgan. Modellashtirish jarayonida sun'iy suv to'sinlari quvvatining, yagona gidrodinamik yacheykasi asosiy geotexnologik
ko'rsatkichlariga ta'siri o'rganildi. Sun'iy suv to'sini parametriarining quyidagi qiymatiari qabul qilindi: Filtrtsiya koeffitsienti 4,5 dan 0,1 m/

sutka, quvvati, 5 dan 0,1 m gacha

Tayanch iboralar: uran, er osti tanlab enitishi, gidrolizatsiya, kolmatatsiya, jarayonlarni modellashtirish, suvga chidamlilik.

B crmambe npedcmasneHsl pe3ynbmamke! no MOdenuposaHuK enuaHus UCKYCCIMB8EHHbIX eodoynopoe Ha 2udpoduHamMu4ecKull Mnomox

u Ha nnacm,

aHanu3 mamepuarnoe HabnwoeHull 3a pabomol onbIMHOU AYeUKU C UCKYCCMEEeHHbIM 8000YNopPOM,
modenuposarHue npoueccos 2udpopaspbiea U KosbMamayuu Ha 3KCnepumMeHmarsbHbiXx cmeHdax

a makxe
B npoyecce modenuposaHus

U3y4anoch enuaHUe MOUWHOCIMU UCKYCCITIBEHHbIX 8000YNOPOE8 Ha OCHOBHLIE 280MEXHOI02UYeCKUe nokasamenu ompabomku eduHUYHOL
2udpoduHamuyeckoli ayeliku, Bbinu npuHamsl cnedyrowue 3HaYeHUs napamempos UCKYycCmeeHH020 eodoynopa: KoaghguyueHm

chunsmpayuu om 4,5 do 0,1 m/cym, mowHocms om 5 80 0,1 m.

Knioyessle cnosa: ypaH, nod3emMHoe ebiyenaqusarue, 2uépopaspule, KofibMamauyus, MooenupoeaHue npoyeccos, 6000ynop.

B npouecce MoaenupoBaHvs 13y4anoch BAMSHUE MOLLHOCTU MCKYC-
CTBEHHbIX BOAOYMOPOB Ha OCHOBHbIE MEOTEXHOMOMYeckVe Mokasareni
0TpaboTKM eAMHUYHON MAPOANHAMUHECKON SHEIKM,

B xone axcrepumeHTanbHbIx pabot no mapopaspbiey B kadecTse Mate-
puana-3anonH1Tens nonocTei UCNoNb30BaUCh FIVHCTBIE W MIVHOLEMEHT-
Hble pactBopbl. OCcHOBaHVieM Ans WX Bbibopa sBnanack AeLUesisHa 1 npo-
CTOTa NPUroTOBMeHMS. B fanbHeiLem Ha CTaausX OnbITHO-MPOMBILLNIEHHOTO
1 MPOMBILLTEHHOTO OCBOEHWS CUCTEM MOA3EMHOTO Bbilenadvsarus (M1B) ¢
CKYCCTBEHHBIM BOAOYMOPaMW AVanasoH MpUMEHSEMbIX MaTepuance v ux
koMo pacwmpuTest. Viccnenosaka mo BbIGOpY COCTaBOB MaTepuanos-
3anonHvTeneit U MopenvpoBaHuio 0bpasoBaHVs AkpaHoB M 30H KombMara-
LIMW 1 Ha OCHOBE UCTIOMNb30BaHMA 3KCMEPUMEHTAMNbHBIX CTEHAOB.

AHanua KOMMO3WLMA pPacTBOPOB ANS XWMWYECKOW KorbMaTalmm
NecHaHo-IMUHUCTLIX PYA, BbINONMHeHHble B pabotax [1-3], nokasan, yto
Havbonee NpuemMneMbIMA ANs CO3AaHNS XMMU4ECKVX 3aBEC SBNSIOTCS:

BopHbii pacTBop rMnaHa v reneobpasoBatens — cononumep MeTak-
pvnammga v AMSTUNaMUHO3TUNMETaKpUnaTa aMmunMpoBaHHOTO AUMETIN-
cynbatom;

BopHbIi pacTBOp XUAKOTO Mbina;

MonepemeHHas 3akayka ¢ nepemeluviBaHvem B npuaabonHon 3oHe
CKBaXMHb! TViNaHa 1 BOAHOTO pacTBOpa XMOPHOTO WM XTIOPUCTOrO KanbLs;

[NocnegoBatenbHas 3akaska BOJHOMO pacTBOpa akpUNTPUMETIANAMMOHMS
Xnopuaa v MapOn3OBaHHOMO MONMAKPUIHTPINA B COOTHOWeHM 4 5:1;

BopgHblit pactBop runca;

BopHbIi pacTBOp XKUAKOTO CTekna.

OCHOBHBIMM HEAOCTaTKaMU KOMbMaTaLMOHHBIX KOMMO3ULWIA Ha OCHO-
Be fMnaHa ¥ nonvakpunamvpa sensiotes: 1, CnoxHocTb TexHonorvm
NpUroToBneHus:; 2. Boicokas CTOMMOCTb.

Bonee npocTeiM SBNSIOTCA BOAHBIE PACTBOPbI XMAKOTO Mbina v run-
€a, HO U OHW UMEIOT PSii HEe[JOCTATKOB, KOTOpbIE CHIKAIOT acheKTHB-
HOCTb WX NpuMeHeHms B yenosusix MB. Tak, obpasytowwiics B pesynetate
B3aMMOJECTBIS CEPHOKUCIbIX BbILENadYvBaloLLX pacTBopoB €O cna-
BoLenoYHbIMY PacTBOPaMM XIAKOTO MbiNa UK rnca ocafok He cosfaeT
cBobogHoM reneobpasHoi Macckl, YTO CHWKAET MMPOU3ONALMOHHbIE
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CBOVICTBA XVMMU4eckoy 3aBeckl. Kpome TOro runcoBas konbmatauus B xoge
npouecca B Moxet BbiTb HapylweHa 3a c4eT BblHoca Kanbuvs. Onpepe-
NEHHYI0 CMOXHOCTb MM TUNCOBOV KONbMaTalLu Nnacta Bbi3biBaeT Takke
HeaHaumTenbHas (no 0,05 2/7) pacteopumocts CaCOs B Boge [4].

B cBA3M C BbILIEM3NOKEHHEIM Ha MepBOM aTare nabopaTopHbIX U CTEH-
[0BbIX MCCNENOBAHAN XMMUYECKON KOnbMaTaLui necqaHo-MUHUCTBIX Mo-
POA VCMOMNb30BaNKCch KONbMaTVPYIOLLWE CMECH Ha OCHOBE BOAHOTO pacTeo-
pa XugKoro cTekna kak Hawbonee mepcriekTUBHOTO ANS NPUMEHEHNS Ha
npeanpuaTusax MB.

Bbibop ontumanbHOro coctaBa XMMMHECKOro KofbMaTaHTa Ha OCHoBe
KWUAKOTO CTEKNa NPOBOAWNCA B COOTBETCTBUM C TpeboBaHUAMM:

Puandecivie CBOVCTBA KONbMATVPYIOLLETO pacTBopa (BA3KOCTb, MIOTHOCT)
JOIMKHBI COOTBETCTBOBATL CBOVCTBAM peareHTa, venonbayemoro npu MB;

[Mpy B3aMMOJEVCTBN KONBMATUPYIOLWIX PACTBOPOB C BbiLyENa4MBalo-
MM peareHToM [OIKHa NPOMCXOANTb HadeXHas KonbMaTauus NopoBoro
MPOCTPaHCTBa NECYaHO-TNIMHUCTbIX MOPOA;

Obpasylowuiics KonbMaTUpyoLLWiA MaTepuan JomkeH obnapats kueno-
TOCTOMKMMW CBOMCTBAMM;

CkopocTb reneobpasoBaHns pomkHa Obite Gonblue BepTHKanbHOWM
COCTaBIISIOLLEN CKOPOCTY (PUNBTPaLMM BbILLENAYMBAIOLLMX PACTBOPOB;

KonbmatupyrolLve pacTBopbl AOMKHbI BbiTb AELEBbl 1 NErkoAoCTYMHbI,

B nabopaTopHbix MeCneaoBaHuax XMMUHECKO KonbMaTaLym Nopoy usy4a-
nace cnocobHocTs reneobpasosaHiist pasniHbIX KoHUeHTpauwi (ot 25 o 30 %)
BOOHOTO PacTBOPa KUAKOTO CTEKNa Mpu peakuym ¢ 2%-M BogHbIM PacTBOPOM
CepHO KMCNOTbI. PacTBOpbI XMOKOro CTekna ¢ koHUeHTpauveii bonee 30% He
CCrefoBanch, NOCKOMbKY WX MMOTHOCT U BABKOCTb CYLLECTBEHHO OT/HaIoTCs
0T 2%-T0 pacTBopa CepHOM KWCMOThI, YTO He yaoBnetBopsieT TpeboBaHMo K
KonbmaTVpyloLmmMy pacteopy. OnbiTel MPOBOAMMMCE MYTEM CMeLLVBaHWS pac-
TBOPOB XWAKOrO CTEKa V1 CEPHOV KCNOThI B cTakare. [1pu 3ToM chkerposanoch
Bpems, 3aTpayeHHoe Ha obpasoBaHvie reneobpasHoro ocapka, ero M3MeHeHve
Npv [L06aBNEHIA XIIOPUCTOTO HATPIS, @ TaKKe KACTIOTHOCTL cpefbl (Tabn. 1).

Mpy peakuyvm pacTBOPOB CEPHOM KMCMOTLI € KWAKOro cTekna obpaayert-
CSl renb KPEMHVUEBOW KMCNOTbI, KOTOPas, 3aronHsisi MOPOBOE NMPOCTPaHCTBO
NeCYaHO-TMMHUCTLIX MOPOA, MOXET CMyXWTb HaAEXHbIM KONbMaTaHTOM.



Tabnuya 1

PeaynbTathi nabopaTopHbIx paboT no reneobpazoBaHuio pacTBOPOB KXMAKOTO cTekna

eneobpazoBarens — 2%-1 BO,

HbIi PacTBOpP CepHOW KUCNOTb!

BozHbiv pacTsop Xuakoro crekna, % 30 25 20 15 10 5 2.5 2.0 1,25
Bpems reneobpasoakiusa, ¢ 50 80 120 180 HeT HeT HeT HeT HeT
eneobpasoBarens — 2%-1 BOAHbIM PACTBOP CEPHOM KUCNOTBI C CoaepXaHWeM XnopucToro Hatpus 178,6 2/n
Bpems reneobpasosanms, ¢ | 10 | 15 | 23 | 40 | 8 | 600 | wer | wer | mer
leneobpasosarent — 2%-# BOAHbIA PACTBOP CEPHON KUCAOThI, HACHILEHHbIA XNOPUCTbIM HaTpuem 357,2 2/n
Bpems reneobpaiosaHis, ¢ |2 [ s 5 200 260 ] 3000 [ 6000 | 3000
Tabnuya 2
KonbmaraHTel U reneobpazoBareny, UCNoNbL0BaBIUMECS B ONbITaX Ha (PUNLTPALMOHHOM NoTKe
Tun koMnoanumu KonbmaraHt leneobpazoBarens
| 5%-# pacTBOp XuAKOro cTeKna 2% H,S04; 17,9 NaCl; 81,1 H,0
Il 10%-# pacTBOp XMAKOrO CTEKNa 2% H2S04; 17,9 NaCl; 81,1 H.0
1] 2%-# pacTBOP XWAKOro CTekna 2% H2S04; 36 NaCl; 62 H.O

Huxe npueegeHa peakuus ocaakoobpasoBaHWs NpW B3aUMOAEMCTBUM
pacTBOpOB CEPHOMN KUCNOTbI U XUAKOTO CTEKNa:

HzSOa + Na:Si03 = HzSiOal + N32804

BbinaaeHve rens KpeMHUEBON KUCNOTbI MPOMCXOAUT B cnabollenoy-
Hom cpege (pH=8);

Mcnonb3oBahvie B KayecTse reneobpasoBatensi BOAHOTO pacTeopa 2%
CEPHOM KUCOThI, HACBILLEHHOrO XMOPUCTLIM HATPUEM, MO3BOMSET Cylue-
cTBeHHO (B 34 pa3aa) cokpaTUTL BpeMSs reneobpasoBaHna U CHU3UTL B 2,5
pa3aa HeobXxoaumyto Ans reneobpasoBaHis KOHLEHTPALMIO XUAKOTO CTEKNA.

[ina uccneoBaHWs XMMUYECKOW KombMaTauuv nopog B hunsTpay-
OHHbIX MOTOKaX Ha CTEHAAX UCMOMb3oBaNMUCh KoMbMaTaHThl W reneobpa-
30BaTeny, NpuBeAeHHble B Tabn. 2.

[inA nonyyeHMs KaYeCTBEHHOI XapaKTepuUcTUKW npoLecca KonbMaTalium
NOpOZ PACTBOPaMI XIIKOTO CTekra Bbir CIPOSKTUPOBAHB! U UAFOTORNEH.I Ba
hunbTpaLmoHHbIX noTka. OpuH 13 HAX (pue. 1.) npeacTaenseT coboit MeTannu-
Yecku kopob ¢ paamepami 500*400*210 mm 1 sBnAETCS MOAENHIO NPOAYKTUE-
HOMO BOZIOHOCHOTO TOPU30HTa, COCTABNEHHON 13 PeanbHO IPYHTa, B KOTOPOM
OCYLUECTBNAETC (hUnbTpaLys pacTeopoB. [N nojayw U U3BneYeHUs pacTeo-
pOB CTeHA 0DOpyAoBaH MOAENSAMM CKBaXMH, KOTOpPble 00ECTIeYMBAIOT nojady
pacTBopoB B 3afaHHbI MHTEpBan «nnactay. KonbMmampylolye pacTeopb
MOCTynatoT K CKBaXWHaM M3 HanopHbIX eMKocTeil no wnaxram [5, 6]. Kox-
TPONb 3a M3MEHeHUeM Harnopa 1 oToop npob pacTBOPOB OCYLECTBAETCS
C NOMOLLBIO NEE30METPUYECKUX «CKBaXMHy. [Ins yaoberea paboTtbl nbe-
30MeTpuyeckue TpYOKW BbiBEAEHb! 1 YCTAHOBMEHBI HA AOCKe, CHabXeH-
HOIN MamepuTenbHON WKanoi, B BepxHel YacTv noTka ANa pervcTpaLum
pacTeOpoB NpeAyCMOTPEHO OTBEpCTUE Aerasauyuu. KOHCTpykuus noTka
npeaycMaTp1BaeT BO3MOXHOCTb CHATUA BEPXHEI 11 JOKOBOW KPbILLK A
cB0BOAHOIO A0CTyNa K MOAENM.

BTopoli NoTOK MMEET aHanor4HyI0 KOHCTPYKUMIO, HO ANS BU3yarnbHO-
ro HabniofeHUs 3a NpoLEeccCoM KonbMaTauuu W3roTOBMEH U3 OpreTekra.
Paamepbl mogenv —480*170*80 mm.

I

basdyr

N :

Puc.1. @unbTpaumoHHbI noTtok: 1-Hanopxsie Goyku; 2-lbeaomempuyeckue
mpybku; 3-Teesomempudeckue ckeaxurbl; 4-Kopnyc cmenda; 5-Qunempe! ckea-
Xubl; 6-CoeduHumensHble winaneu; 7-Omeepcmue Ons dezasayuu

Mepea Hauanom MOAENUPOBaHWUS B COOTBETCTBMM C OCOBEHHOCTAMM
NPeACTOALEero onbiTa NPoU3BoANNUCL cOopka Bcex ycTpoiicTs. Pabovas
YacTb N0TKa 3anofiHANoCh MECKOM, KOTOPbIA YKNagblBanca NocrionHo W
paBHoMepHo YyTpamboBbiBancs. [ina uabexaHus 3aliemneHns Boagyxa,
3arpyaka necka NpoN3BOANNAch NoZ BOAOM, NPV 3TOM OH TWATENLHO nepe-
MelwumBancs. 3anonHeHue notka paboyelt BoAoW Mpouasoaunock 0bs3a-
TEMbHO CHN3Y W MEASIEHHO, YTOBbI YMEHBLUMTE KOMMYECTBO 3alLEMIIEHHOr0
Boagayxa. locrie aToro Boja noasepranack NpefBapuTENbHOMY OTCTOIO, HE
MeHee 24 y Ans ferasayuu.
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Puc. 2. Cxema nogayu B hunbTpaUMoHHbIA NOTOK KoNbMaTaHTa U reneobpazo-
sarensi: 1-Qunbmpb! «CkeaxuHy, 2-«PydHbiily uHmepean; 3-«be3pydrbil» uHmep-
ean; 4-OpoHm npodeLxeHus Konbmamupyouie2o pacmeopa; 5-OpoHm npodeuxe-
Hus 2eneobpaszosamens; 6-30Ha KonbMamauuu

B npouecce pabotbl Ha uNbTpaUMOHHBIX NOTKaX MOAenvposanach
XvMUYeckas KonbmaTtayus 6eapyHbIX NOpog Npu creayioLLux COOTHOWEH-
AX K03a(hhUYMEHTOB hUNbTPaLMM PyaHbIX W BMewjatowmx GeapyaHbix no-
poa: 0,25;0,3;0,5; 0,7; 0,75; 1,0.

B kauecTee KonbmataHTa U reneobpasoBatens UCnonb30Baniuck KOMNo-
3uW, NpuBeAeHHble B Tabn. 3. nojava KonbMaTUpYIOLLEro pacTeopa ocy-
wecTBnAnack B «BeapyAHyio» YacTb Nnacta C ONEpexeHueM no OTHoLe-
HWIO K reneobpasoBaTento, KOTOpbIi NOCTyNan Yepesa «CKBaXMHY» B PYAHbIA
nHTepBan. Cxema nopaun pacTeopoB B (PUNbTPALMOHHLIA NOTOK NOKa3aHa
Ha puc. 2.
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Tabnuya 3
Tunbl KonbMaTaHToOB U reneobpazoBarenei, CHUXatowWwme
¢hunbTpayUoHHbIE CBOMCTBA

CooTHoweHue KoadduLmMeH-
TOB (hUnbTRALIAN PYAHLIX 1
Be3pyIHLX UHTEDBATIOB B 025 | 030 | 050 | 0,70 | 075 | 10
onbiTax
Twn KOMNO3NLMK KONbMaTaHTa
1 reneoBpasosaTens: Il I [l Il -1l A1)

B 1abn. 3 ans paannyHbIX COOTHOLWEHNI KO3h(hULMEHTOB (punbTpaLum
PYAHbIX 1 Be3apyAHbIX MHTEPBANOB NPUBEAEHBI TUNbI KONbMaTaHTa U rene-

o % Q. -1 5 4 ST e
Puc. 3. FopuaoHTankHbIi paspes konsmatauuu: 1-3oHa konbmatauum; 2-3osa  0OpasoBatens, NpU WUCMONb3OBAHWM KOTOPLIX MPOMCXOAWNA HaAeXHas
WHTEHCUBHOM KONbMaTalyun KonbMaTauus nnacta, CHkeH1e UnbTpaLUMoHHbIX cBoCTB B 4-10 pas.
Beero B punbTpaLyvoHHOM NOTKE Arnst YCTIOBUIA ABYXCIIOMHONO W TPEXCIoi- Takum 0bpasom, BbINONMHEHHbIE UCCIIEA0BAHUS MO U3YYEHUIO KonbMaTa-

HOro NnacTa ObINo BLINONHEHO 24 ONbiTa NO CO3AAHNIO FOPU3OHTANBHOM XMK-  LIMOHHBIX CBOJCTB PacTBOPOB XMAKOrO CTEKNa No3BONSIOT peKoMeHAOBaTh
Yeckolt 3aBechl. [1p1 STOM YCTaHOBMEHO, YTO CKOPOCTb 0OPa3oBaHIA XUMUYe-  Ux onpoboBaHue Ha onbITHOM yuacTke MB. 3Tomy AonxHO npeAwecTBoBaTL
CKOVl 3aBECHI U €8 HAZIEXKHOCTL 3aBUCHT OT CKOPOCTY Anchdyam Ha rpaHuLe  TWATENbHOE WU3yYeHUe rOPHO-Teonorieckux 1 MMAPOrecnorMHeckux yeno-
pa3gena KorbMaTUpyloLLero pacteopa W reneobpasosatens. MolWHOCTb 3a- BUIA ONBITHOTO y4acTka, pesynbTaTbl KOTOPOro BO MHOMOM ONpeaenstor
KonbMaTUPOBaHHOrO Crios BO BCex cryyasix coctasuna 20-50 mm (puc. 3). BbIGoOp achhekTMBHOrO TMNa KonbMaTaHTa 1 reneobpasoBarens.
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MODELING OF UNDERGROUND LEACHING PROCESSES, HYDRAULIC FRACTURING AND COLMATION
2Xalimov .U., Head of department, Ph.D. associate professor,
1Sharafutdinov U.Z., Head of the Innovation Center, Ph.D., associate professor, u.sharafutdinov@ngmk.uz
2Yuldoshev A.S., graduate student
2Avezova D.A., graduate student

Navoi Mining and Metallurgical Combinat, Navoi, Uzbekistan
?Navoi State Mining Institute, Navoi, Uzbekistan

Abstract;

The article presents the results of modeling the effect of artificial water barmiers on the hydrodynamic flow and on the formation, the analysis of materials from observa-
tions of the work of the experimental cell with an artificial water bamrier, as well as modeling of hydraulic fracturing and colmatation processes on experimental stands. In the
course of modeling, the influence of the power of artificial water barriers on the main geotechnical indicators of working out a single hydrodynamic cell was studied. The
following values of the parameters of the artificial water barrier were adopted: filtration coefficient from 4.5 to 0.1 m/day, power from 5to 0.1 m.

Keywords: uranium, underground leaching, hydraulic fracturing, colmatation, modeling of processes, water repellent.
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OCOBEHHOCTM NTOKANU3ALWUM U BELLECTBEHHbIN COCTAB
30/10TOro OPYAEHEHUA MECTOPOXAEHUA TAYLLAH (KYNBAXYKTAY)

Kapabaee M.C.,
HayanbHKK OTAENa MUHEPanormu U
reOXUMUM, VIHCTUTYT reonoruu u
reocpuankv um. X.M. Abaynnaesa,
A.T-M.H., npodeccop

Ixypabaes AB..
VIHCTUTYT reonoruu v reoduanki

wm. X.M. A6gynnaesa,
[LOKTOpaHT

AmupoB .M.,
WHeTuTyT reonorvu v reodpuankm
wm. X.M. A6aynnaesa,
[QOKTOpaHT

Oponoe AK.,
uHxeHep, VIHCTUTYT reonoruu u
reochuamku um. X.M. Abaynnaesa

Quljugtov tog'laridagi Taushon koni oltin ma'danlashuvining mineral tarkibi, joylashuvi, asosiy va hamroh elementlarning targalish

xususiyatlari o'rganilgan. Oltinning margimush, molibden, tellur

vismut, volfram bilan kuchli korrelyasiyaviy bogliqlikga ega ekanligini

aniqlanganligi Taushon koni oltin ma'danlashuvining hosil bo'lishida nisbatan yuqon haroratli mineral-geokimyoviy assosiasiyalaming

namoyon bo‘lganligidan xabar beradi

Tayanch iboralar: Taushon, Quljugtov, oltin ma'danlashuv, joylashuvi, mineral tarkib, elementlar tarqalishi, korrelyasion bog'liglik,

hosil bulish sharoitlan, qidiruv belgilari

npO&HaﬂUiUDOGaHbI daHHbIe no yernoeusiMm nokKanuzayuu, MmuHeparibHOMy cocmasy u ocobeHHOCMAM pacnpedenemm elfiasHbIx u

COMymemeyuiux 3nemMeHmoe 3010moao opydeHeHuss MecmopoxoeHusi TaywaH e 2opax KyneOxykmay. YecmanoseneHo, Ymo 3ornomo
obpa3syem CUnbHy KOPPEnsyuOHHYIO C85i3b C MbIUbLSKOM, MONUGOeHOM, menmypom, eonbgpamom, ceudemenscmeyrouul o nposene-
Huu Gonee ebicoKkomMeMnepamypHbIX MUHepanbHo-2eoXuMUYecKUX accoyuayull npu ¢hopmupoeaHuU 30110moao opydeHeHus

Knroyeenle cnoea: TaywaH, Kynsdxykmay, 3onomoe opydeHeHue, fokanusayus, MuHepansHbll cocmas, pacnpedeneHue anemeH-

moe, KOPPEenayuoHHble C853U, YCI108UA POPMUPOBAHUS, NMOUCKO8bIe MPU3HaKU.

MayyeHne ocobGeHHOCTEN MUHEpanbHOro cocTaBa W xapaktepa pac-
NpeseneHus OCHOBHBIX M COMYTCTBYIOLMX ONEMEHTOB HECYT BaXHyio
uHdopmayuio 06 ycrosusix pyaoobpasoBaHis U MOTYT BbITb UCNONb3OBa-
Hbl KaK NOWCKOBbIE NpU3Haku [8).

MecTopoxaeHue TaylaH HaxoA4ATCs Ha CEBEPHbIX CKNOHAX LEHTpanb-
Hoit YacTv rop Kynbmpkykray KOxHo-TAHbLWAHCKON CTPYKTYpHO-haumnanbHom
30HbI, pasmelyaoleiics B HOXHO-TAHbIIAHCKOM OpPOTEHUYECKOM nosice,
NPEeACTaBNAIOLLYI0 PEIVOHANLHYIO 30HY CMATUS U ApobneHus cyBLIMpoTHO-
ro npoctupatus [6, 15-16]. O1o onpeaensieT obLiee CXOACTBO YepT Marma-
TM3Ma U METanmnoreH paiiora C ApYMMI FOPHBIMA BO3BbILLEHHOCTAMM
LlenpansHbix Kbisbinkymos. Bmecte ¢ Tem kpaesas nosuums aTUX rop B
obliem nnaHe 30Hbl 0BYCNOBNMBAET W HEKOTOPbIE UX OCOBEHHOCTU: NOSIB-
fieHne B 3HaYMTENbHBIX MaclwTabax rabOponaHbix thopmauui, WUpoKuii
pa3max nocTMarMaT4eckoil rpaduTM3aLMA U HanU4Me Cpeay rpaHNTOMLOB
LEnoYHbIX 3TMpUHCOAEpXaLLx Nopog. Mo aTum ocobeHHoCTAM Kynbaxyk-
Tay pesko OTNMYaeTes oT Bnuanexalumx ropHbIX MaccueoB - AyMuHaaTay 1
Hypartay u Taroteet k CyntaHygaiicy u 3upabynakckoi rpynne [2].

B reomoruyeckom CTPOEHWM ONUCHIBAEMOTO parioHa NMPUHUMAIOT yya-
CTWe 0CafjouHO-MeTaMopuieckue U U3BEpXeHHbIE NOpOAbI Naneosoi-
CcKOro BoapacTa, obpasylolue cknaayaTbiit hyHAaMEHT, a TaKke OTroxXe-
HUS MENOBOW, NaneoreHoBOW, HEOTEHOBOW CUCTEM, PA3BUTHLIE B OCHOBHOM
Ha NPeAropHbIX paBHUHAX U OTHOCALLMECS K nokposy (puc.1) [3].

B TekToHudeckom oTHoweHun Kynbaxyktay npeactaenser coboil
CrIOXHOE CKNaj4aToe COOPYXEHWe, COCTOSLLEE U3 CEpUN Y3KMX, CUMbHO
CXaTblX aCUMMETPUYHBIX CKNAAOK C PE3KO NOAYEPKHYTON NUHEHON OpU-
EHTUPOBKOW WX OCElt B CEBEPO-3anafHOM HanpasneHuu. Kpbinbs cknagok
HapyLleHbl padnomamu, Bonbluas YacTb KOTOPLIX SBMAETCS cOpocamu U
NULWb YacTb - kpyTonaaalowmmi Hagsuramu [13].

MarmaTideckvie nopoAs! B 3TOM pavioHe UMeloT Bonkiloe pacnpocTpaHe-
H1E W XapaKTEPU3YIOTCS 3HAYUTENbHLIM paaHoobpasiem 1 MoryT Bbitb 06b-
eflVHeHbl B CriedyioluMe KOMMNEKCHI: BEPXHECUNYPUNCKUIA BYNKAHOTEHHBII;
raboponaos (ycrioBHo C2); mpaHuTouaHbIX UHTPYauBoe (ycrioeHo C3-P) [9].
WHTpyauBHble obpasoBaHus 3aHUMatoT okono 15% naneo3oickux BbIXOAOB
rop Kynbmpkykray. Mo netpoxvumuyeckum npuaHakam Bcé MHoroobpaave vH-
TPY3WBHbIX NOPOZ palioHa MOXHO OOBEAMHNTL B TPU OCHOBHbIE (hOpMALM:
raGopO-ANOPUTOBYIO, CUEHUT-AVIOPUTOBYIO W TPAHOAVOPUT-TpaHIUTOBYIO [1].

MecTtopoxaeHve TayliaH pacnonoXeHO B LEHTpanbHON YacTi NOAHS-
1A Kynbaxykray B 2,5 kM BocTouHee AKTOCTMHCKOTO WHTpyausa (pwc.1).
YYacToK MECTOPOXAEHUS CNOXEH TEPPUrEHHLIMW OTMIOXEHUAMU TayluaH-
cKOW CBMTHI. [oAcTUNalowme W nepekpbiBalole MpamopuU3oBaHHble W3-
BECTHAKM [€BOHa NPOCIEXMBAIOTCA Ha CeBepe NNowWaau 1 B BUAE TEKTOHU-
YECKMX NIUH3 B I0KHOW U 3anagHom YacTn mectopoxaenus [14]. Nlutonoruye-
CKWA COCTAB CBUTHI JOBOMBLHO MECTPLIN, U NPEACTaBneH YepefoBaHUem
necyaH1KoB, aneBponuToB, KPEMHUCTLIX cnaHues [11].

KpemH1CTbIE CnaHLbl ceporo, CBETNO - CEporo LiBeTa TOHKONNUTYaThIe,
MecTaMu YepepyloTca C paccriaHUOBaHHBIMU aneBpofTaMn U YImUCTbIMU
CcraHLamu, 1 M3BECTHsIKami. DTV NOPOALI NPOCIIEXMBAIOTCS B BUAE NUH3 Cyb-
LUMPOTHOTO NPOCTUPaHUS W OIPaHUHYMBAIOT C tora MUHEPANWU30BaHHYI0 30Hy [5].

TeppureHHo - 0CafloMHbIe OTMOXKEHNA NpopBaHbl Aaikamu namnpodu-
poB. Haubonee W1poKo NposBREHb! Jaiiku CNeccapTUTOB, UMEIOLMX CyoLn-
pothHoe npocTparue (300 - 340°), MoL{HOCTL OT OAHOTO 40 iECATKA METPOB
1 npoTsXeHHocTbro Ao 200 M. Yrnbl nagerns kpyTole (60 - 80°) Ha cesep.

OCHOBHbIMM  CTPYKTYpamil, BMELLAIOWMMU MECTOPOXAEHWE 30noTa
ABNAETCA CKNAJKN U COMPOBOXAAIOLME WX Pa3NoMbl Pa3niyHON OpUEeHTH-
poBKW. B CTpyKTypHOM nnaHe mecTopoxgerue TaywaH npejcTaBnseT co-
Bow cucTemy cONMKEHHbIX CybnapannenbHbIX CKNazoK, pasaeneHHbX pas-
pbiBaMu CyOWIMPOTHOTO W CEBEPO-BOCTOYHOTO MPOCTUPaHWs. BaXHbim
CTEPXHEBbIM 3MIEMEHTOM, BNUAIOLLMM Ha NOKanuaaLuio 30110TOro opyaeHe-
HUS, SIBNAIOTCA KpyTOnajalolue pasnoMbl CyBWMPOTHOTO NpOCTUPaHUs
(300-340°C3) npeacTaBneHHble 30HaMW CMATUA, APOBNeHNs U conpoBOX-
Jaolmrecs MApoTepManbHO - MeTacoMaTU4eckumMn nameHeruamu. Paano-
Mbl 3TOTO TUNa pacnonaralTca KynucoobpaaHo 1 cybnapannentHo oceBbim
NOBEPXHOCTAM CKMaAoK, pasrpaHnymsas v cmelas ux. MowHocTb 30H pas-
NTOMOB U3MeHsieTcs oT nepBbix MeTpoB Ao 100 u Gonee MeTpoB B pa3ayBax
1O NPOCTUPaHWIO OHU AOCTUralOT MepBbIX kKUNnomeTpoB. C aTWMK paapbiBamu
CBA3AHO BHEApPEHWe AaeKk MUKPOAWOPUTOB W AVOPUTOBLIX NOPUPUTOB,
pasmelleHe 30H GepesuT-NUCTBEHUTOBLIX METacoMaTUTOB, K KOTOPbIM
NpUYpOYEHbI MHTEPBANbI C OTHOCUTENBHO BLICOKUM COAEpXaHUeM 30M0Ta.

Ha nnowaan mectopoxaeHus HabniogaloTcs ABe Monockl passuTus
CYOLWMPOTHBIX TEKTOHUYECKUX 30H, KOHTPOMNUPYIOLLMX 30110TOE OpyAEHEHUe
(MuHepanu3oBaHHble 30HbI). MpuoceBas B LEHTpanbHOW YacTu nnowaau,
BMELLAIOLIAN OCHOBHBIE PYAHLIE 3aNeXu MECTOPOXAEHUS U MHOTOYMCHEH-
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dbopmbl, WHOrga pasmewascb no
HanNacToBaHWIO MOPOA, Pexe Mo  PaanuyHbIM
HanpaBneHusM.

Hawbonee pacnpocTpaHeHHbIM — ABNRETCH
NWPUT, OCHOBHAA YacTb KOTOPOTO MpUypoYeHa K
THe3fam, IfMH3aM W NPOXWNKaM  30HbI
OKBapLEBaHWs W CepuuuTW3auMM nopoa, rae
npeacTaBneH  MenkumMu  UAUOMOPGHLIMM
Kkpuctannukamu paamepom 8 0,00n — 0,0n mm [7].
BenuunHa ero otaenbHbIx epeH Ao 1,5-2 wm. B
HEKOTOpBLIX Criyyasx ckonnexus nuputa (go 0,5-
0,8 cm) B BUAE rHe3n U MeTasepeH oTMeyaeTcs
no  TOHYaWLLUMM TPElMHaM, YTO OTYETNMBO
B Habniogaetca B ckomax no Huv. B keapu-

CMIOAUCTBIX CMaHyax NWpUT WHorda obpaayet
/ 3 CKONMEHWA N0  HannacToBaHuio nopoa (puc. 2 a).
e 9 JmMcTo4eK

B 30Hax meTacomaTtMueckoro okeapueBaHWs W
cynbUAM3aLMM  OTMeYaloTea  YKpYNMHeHue
cniog. [vppoTuH  npeacTasneH
eANHNYHBIMM 3epHamiu paamepom B 0,00n-0,0n

Puc.1. Cxemaruyeckan reonoruyeckas kapra TaywaHckoi nnowaau (no matepuanam A.B. TonokoHHUKOBa
n Ap., 1996). 1) useecnmusaku Dy-Cy; 2) 2paHum- 2paqoduopums! gd Py; 3)2ab6po duopums! nd Cs; 4)eynkaHo-
26HHO-KapboHamHo-meppuzeHosbie nopods! Sy Cow 5) KpemHcmo-kapboHamubie nopodel Dy: 6) ussecmusKoso-
donomumossie nopodsl Si-Dz; 7) HepacuneHerHble YemeepmuyHble OMNOXeHUs:; 8)pa3pbiHble HapyWeHUs;

9) mecmopoxderue Taywar
Hble TOYKW MUHEpanu3auuu Ha NMPOTSKEHWA 2 KM, W PyAONpOsBreHue
MepesaneHoe B 200 - 400 M ceBepHee.

Paanombl ceBepe-BocTouHoro Hanpaenenus (3040°) npescTaBneHs
pa3obLieHHbIMI ManoMoLHEIMK (1-5 M) 30HamMu ApoBneHbx 1 Gpekumnpo-
BaHHbIX MopoA. VIHoraa K paanomam 3TOro NpocTUpaHWs MpUypoueHo
nposienexne Aaek AnabasoBblx nopcmputoB. [lakn He HecyT ABHbIX
CnegoB rMapoTepmantHoi npopaboTky U 30110TOPYAHON MUHEpanU3aLmin.
Paanombl ceBepo-BOCTOYHOTO HaMmpaeneHui SBNSIOTCH NOCTPYAHBIMK W
OHW NMOBCEMECTHO BMOKMPYIOT M CMELLAIOT NPOAYKTUBHLIE HA 30M10TO pas-
PLIBHO-CKMauaTble CTPYKTYpbl, NposiBrieHHble Ha Bonee paHHUX aTanax
pyaocobpasoBaHus. B pesynbrate nocnesoBaTentHOro NposBNEHUs 3TUX
CTPYKTYP C(hOpMUPOBANICA NIMHENHO-OPUEHTUPOBAHHBIN WTOKBEPK [5).

C noBepxHOCTU MUHEPanN3oBaHHbIe 30HbI U PYAHLIE 3anexu uMeloT
3HaUNTENbHbLIA rOpU3OHTanbHbI paamax - 50 - 200 M. B BepTukansHom
paapese, ¢ rnyGuHOI OHW 3aKOHOMEPHO YMEHBLIAKTCA U OObEANHSIOTCS B
KpyTOnagatowive 30Hb! (pyaHble cTonbbl), obpasys CTPYKTypy Tuna Tak
Ha3bIBAEMOTO «KOHCKOIO XBOCTa».

30Hbl CynbGhWAHON MUHEpanuaauun MecTopoXaeHus TaywaH npu-
YPOUEHb! K yyacTkam ApoBreHns W MeTacoMaTiyeckoro oksapLeBaHus
YrNepoaUCTO-KPEMHUCTBIX,  YINEPOAUCTO-KPEMHUCTO-CRIOANCTLIX
(cepuumToBbIX) cnaHueB. PyaHas MWHepanuaauuws B KepHax CKBaXWH
npeicTaeneHa, rnaBHbiM 06pa3oM, NUPUTOM, A@PCEHONMPUTOM,
NMUPPOTHHOM, PexXe XamnbkomMpuToM W ApyruMu cynbduaamu. Onu
NPeUMyLLECTBEHHO pa3MeLLaloTcsl BO BMELLAIOWMX ClaHuax Wnu no
3anbbaHaam y4acTkoB OKBapLEBaHWA, pexe — B camoil Macce keapua [4].
O6paaytoT rHeagoobpaaHble, NMH3000pa3Hble CKOMMEHWs paanuuHom

. A -
. [ A
) [V WA T

R /A

4041 424344454647 48 495051525354 555657585960
Puc.2. XapakTep pacnpeseneHus aneMeHToB (a), UX cpeAiHue 3HaYeHUs U KNapku KOHUeHTpauuK (6) B MUHepanu3oBaHHbIX 20Hax MecTopoxaeHus Taywax
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mm. Popma nx Gonee unn meHee UOMETPUYHAS C
POBHbIMU OFPaHUYEHUSIMK.

Apceronvput  0Bpasyet rMnuavomopdHble
3epHa, pombOBMAHbIE, KOMbEBUAHBIE, 4acTo
BCTPeYaloTcs NyyucTble, 3Be3pyatbie arperatbl
(puc.2 6). Hepeako BHyTpeHHee CTPOEHWE KaBEPHO3HOE, MHOTAA C BKMoYe-
HUSIMU HepyAHbIX MUHepanoB. 3epHa HeNpaBWbHOW NONUroHanbHoW ¢op-
Mbl 4ACTO UMEIOT YANMHEHHYI0 (hOpMY, PacrioNOXeHHyI0 NO CraHUeBaTocTh
nopogsl. B Takux 3epHax 4acTo BCTPEYAlOTCS BKITIOMEHUS HEPYAHBIX MUHE-
pano. B LeHTpanbHbIX YacTsx. Pasmep 3epeH apceHonuputa 4o 0,1 mm.

Xanbkonuput obpasyeT oyeHb pepkve Menkue, M3OMEeTpUYHbIe 3epHa
(8o 0,0n mm). 3Tn xe obpasoBaHUA NEpeceKaloTcs TOHKUMIU XanbKonupuT-
KapBoHaTHBIMM NpOceYKamu.

TekcTypa pya — BKpannexHas, CTpyKTypa — MnuanoMopdHo3epHUCTas.

PyaHble 30HbI Ha NOBEPXHOCTM NOKaNU30BaHb! B NapansiensHo OpueH-
TWPOBAHHbIX pasnomax KPYToro nafeHus W cyOLMpOTHOrO MpocTUpaHus,
NpeACTaBnerHble ApobreHreM, OXenesHeHWeM W BuilenadynsaHuem nep-
BUYHbIX CyNbuAoB. 30Ha OKUCNEHHON PyAHON MUHEpanuU3aLuMu npeacTas-
neHa Maccol NMMOHUTa C HepaBHOMEPHO pacnpefeneHHbIMU B Helt Koppo-
[VPOBaHHLIMW U PENMUKTOBLIMM OCTATKaMU 3epeH nopooobpasyiowmx Mu-
Hepanos, coctasnsiolux 55-60% ot macckl Nopoa!.

l'mapookucnbl xeneaa (reTuT v ruaporeTUT) Hanbonee WKPOKO pacnpo-
CTpaHeHHble pyAHble MUHepanbl 30HbI OKucneHus. BcTpevaetcs B Buae
OXp, NceBaoMopdo3 Mo cynbduaam v peako B BUAE NMOYKOBUAHBIX HATeY-
Hbix obpasosaHui. LigeT ux Oypbii paanuuHbix OTTeHKoB. Yawe keapy
OKBapLIOBaHHbIX NOPOJ CLEEMEHTUPYETCA FeTUTOM W TMAPOreTUTOM, C HaTey-
HbiMy oBpasoBaHuamu (puc.3).

Mo macce nopos HepaBHOMEPHO pacnpeseneHbl CUMbHO Kataknaavpo-
BaHHbIE MTHe30BIWAHbIE BbIAENEHUs OKUCIOB MapraHLa, paamep KOTOpbIX He
npesbiwaeT 0,02 mm. Ha ¢hoHe NOBCEMECTHO NPWCYTCTBYIOWMX OKWUCIOB
MapraHuya uapegka pasnuualoTcsi MAPOOKUCHLI Xeneaa, akTUBHO OKpalum-
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Tabnuya 1

Xapakrep pacnpeseneHus 20110Ta # CONYTCTBYIOWUX 3NEMEHTOB B pyAax MeCTOpoXAeHus TaywaH,
10 A@HHBLIM Macc-CeKTPOMETPUYECKOro aHanuaa; B a/m

;‘; Au Te w Bi Cu Zn As Se Mo Ag Sn Sb Th u
1 40 0,0001 0,051 8,7 0,22 29 16 81 5.1 6,9 0,39 2 23 11 0,62
2 41 0,0001 0,086 1.9 0,35 49 66 51 47 4 0,35 1,2 6,9 5,1 1,6
) 42 0,0001 0,031 19 0,25 1" 24 39 47 6 0,31 1,3 15 5 2.4
4 43 0,0001 0,031 1,2 0,27 22 24 26 44 3,7 0,29 1 1.7 36 13
5 44 0,0001 0,062 11 0,39 21 16 19 42 6 0,4 1.3 32 25 1.1
6 45 0,0001 0,049 14 0.2 16 22 110 47 44 0,36 0,78 23 43 2,7
7 46 0,0001 0,037 49 0,18 14 17 290 44 6 0,34 0,85 14 4 25
8 47 0,45 0,062 8.2 0,15 17 14 220 49 7.7 0,45 0.6 58 22 19
9 48 0,0001 0,055 2.4 0,22 22 8.1 27 46 8,6 0,28 18 11 1.7 0,49
10 49 0,0001 0,012 26 0,58 35 28 19 46 46 0,3 8.6 1 10 2
11 50 0,0001 0.1 38 47 110 15 26 49 BT 0,39 12 13 10 56
12 51 0,0001 0,086 19 0,35 49 66 51 47 4 0,35 1,2 6,9 51 1,6
13 52 0,0001 0,077 37 0,25 27 14 250 5 36 0,41 95 32 75 0,49
14 53 0,0001 0,28 46 19 110 31 65 47 4 0,44 24 49 25 2,6
15 54 0,0001 0,045 3.7 32 96 99 33 5 3.9 0,34 12 2 6.3 24
16 55 0,0001 0,051 2.4 0,28 91 6,5 69 48 4 0,32 0,42 1.8 0,17 0,31
17 56 0,75 0,41 16 0,82 18 30 1000 5 79 0,47 2 25 6,4 33
18 57 0,12 0,064 17 0,32 74 55 170 46 6,9 0,34 1,2 24 48 2.7
19 58 0,0001 0,25 0,01 0,11 2 43 15 46 2.1 0,24 0,11 0,61 0,06 5,6
20 59 0,0001 0,1 0,02 0,13 31 7.4 16 47 2.1 82 0,18 0,72 0,36 18
21 60 0.7 0,19 18 0.72 15 38 940 49 10 0,47 1,2 35 7 45
C ee
comme 0,10 35,68 0,10 549 1.56 286 167 472 534 074 3,96 2,72 427 2,26
Knapk 0,004 55,00 0,00 1,50 0,17 70,0 1,80 0,05 1,50 0,07 2,00 0,20 9,60 2,70
Knapk
KOHLEHTD. 24 0,65 101 il 92 0,41 93 95 36 10,5 2 14 04 08
eoxumuyeckud psa crenelu Hakonnexus: Te-Se-As-Au-Sh-Ag-Bi-W-Mo-Sn-U-Cu-Th-Zn

BaloWMe npuneratowme MuHepans! B Gyposatbi UuBeT. WX BblgeneHus
KonnomopdHble, 3eMnucTbie, paamepom Ao 0,2 mm. CTpykTypa pyA Kata-
KnacTuyeckas, Tekctypa bpekunesas.

Xapaktep pacnpefeneHusi 3NEMEHTOB B PYAHbIX 30HaX MECTOPOX-
pJenus TaywaH w3yyeH no peaynetatam |ISP-macc-cnektpomeTtpuy.
CoaepxaHus 3omoTa B UayueHHbIx npobax ao 0,75 /m (tabn.1), Hanbo-
nee BbICOKME CPeAHUe COAEpXaHUsi NPUYpPOYeHbl K 30Ham Apobnenus,
OKBapLeBaHUs U CynbhuaU3aLmn yrnepoancTo-kKpEMHUCTLIX CaHLes U
MeTaarneBponuTOB C KBapL-NONEBOoLWNaTOBbIMK (anbBuT, MUKPOKIUH) U
BepeanT-NUCTBEHUTOBLIMM MeTacomaTutamu. bonee BbICOKME CTEMeHn
KOHLEeHTpayun xapaktepHel ana tennypa (101), cenena (95), mbiwbska
(93), 3onota (24), meHee — cypbmbl (13), cepebpa (10), Bucmyta (9) u
Bonbgpama u monubzeHa (4), 4To oTpaxaeTcs Ha CTENEHW HaKONNEHUs

Au

0,8
0,6
04

0,2
0
-0,2 1

0,6

3NeMeHTOB. 3HaYeHNa ApYMX ANEMEHTOB Hu3kue (puc.2).

113BECTHO, YTO KNNApKK KOHUEHTPaLMM 1 B3aUMOCBA3MN MMaBHbIX U COnyT-
CTBYIOLMX 3NIEMEHTOB B PyAHBIX 30HAX MOTYT yka3blBaTb Ha YCNoBUA thop-
MupoBaHusi opyaexeHus [10]. Ha mectopoxaenun TaywaH 3onoto obpaay-
€T 3HAYNMYI0 KOPPEnALMOHHYi0 cBA3b (Tabn.2, puc. 3) ¢ meiwbskom (0,9),
sonbdpamom (0,75), monubaeHom (0,7), Tennypom (0,6) u eucmytom (0,5).
37U CBA3N CBMAETENLCTBYIOT O NPOSIBNEHUM Bonee BbicOKOTEMNEPaTYpPHbIX
MUHEpanbHO-TEOXMMUYECKUX accouuauuii npu hopMUpOBaHUM 30M0TOrO
OpyAeHeHUs Ha AaHHOM obbekTe.

1. PyzHble 30HbI MecTopoxaeHus TaylaH npescTaBneHbl Apobnenrem,
oKBapLeBaHueM 1 cynbduaunaalyuen yrnepoancTO-KpEMHUCTLIX CraHUEeB W
MeTaaneBponnUTOB C KBapU-MOMEBOWNATOBLIMU (anbOWUT, MUKPOKIMH) 1
BepeanT-NUCTBEHUTOBLIMU METacoMaTUTaMi W CMOXeHb!, rMaBHLIM obpa-

Pt Au Pb Th U

0,5
0,4

Cu_: As Se Mo Ag Sn _Sb W Pt Au Pb_ Bi U

0,1 1=

Cu Zn As Se Mo Sn Sb Te Pt Au Pb Bi Th U

-0,2

Puc.3. KoppensiunoHHble CBSi3N 3neMeHTOB B MUHEPanW3oBaHHbIX 30HaX MecTopoxaeHus TaywaH
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Tabnuya 2
KoppensiynoHHble CEA3N rMaBHbIX M CONYTCTBYIOWNX 3NIEMEHTOB B PyAax MecTopoxaeHus TaywaH

Cu Zn As Se Mo Ag Sn Sh Te W Pt Au Pb Bi Th U
Cu 0,54 -0,2 0,20 0,1 021 | 078 0,23 0,07 0,05 0,38 -0,2 0,81 068 | 042 | 024
Zn 0,54 0,04 0,18 0,1 020 | 021 0.45 0.1 0,15 0,60 0,04 | 036 0,11 0,38 | 0.03
As 0,2 0,04 036 | 061 | 010 | -02 0,10 0,61 073 0,23 0,92 -0.1 0.1 028 | 030
Se 0,20 018 | 036 018 | 001 | 023 0,13 0,26 0,18 0,25 0,38 0,10 0,07 023 | 0,09
Mo 0,1 0,1 0,61 0,18 034 | -02 0,08 0,11 0,74 0,1 0,66 0.1 -0,1 0,18 | 0,07
| _Ag 0.2 0,2 -0.1 0.1 0.3 0.1 0.2 0,01 0.2 0.4 037 | 019 | -0.1 03 | -0.07
Sn 0,78 0,21 -0,2 0,23 0,2 0,13 0,09 0,23 -0,1 0,31 0.2 0,89 0,87 035 | 014
Sb 0,23 0.45 0,10 013 | 008 | -022 | 009 0,11 0,15 048 | 020 0,24 0,21 0,05 | -0.19
Te 0,07 0,1 0,61 026 | 011 0,01 0,23 0,11 0,37 0,13 0,59 0,24 0,40 -0,1 0,49
W 0,05 0,15 0,73 018 | 074 | -020 | -01 0,15 0,37 0,07 0,75 0,00 0.1 019 | 0,19
Pt 0,38 | 0,60 0,23 0,25 0,1 0,35 | 031 0,48 0,13 0,07 0,17 0,38 0,13 0,67 | -0,01
Au -0.2 004 | 092 038 | 0,66 0,37 0.2 0,20 0,59 0.75 0,17 -0.1 048 | 019 | 032
Pb 0,81 0,36 -0.1 0,10 0.1 0,19 | 089 024 | 024 | 000 0,38 0.1 0,82 048 | 023
Bi 068 | 011 -0,1 0,07 0,1 0,07 | 087 0,21 0,40 -0.1 0,13 048 | 082 002 | 018
Th 0,42 0,38 0,28 023 | 018 | -030 | 035 | 005 0.1 0,19 0,67 0,19 0,48 0,02 0,32
U 024 | 003 0.30 009 | 007 | 007 | 014 -0.2 0,49 0,19 0.1 0,32 023 018 | 032

30M, MUPUTOM, ApPCEHOMUPUTOM, MUPPOTUHOM, PEXe XanbKOMMPUTOM W AETeNbCTBYIOWAN O NposBNeHun Gonee BbICOKoTEMNEpaTypHsIX MiUHepanb-

ApyriMM  cynbduaamK, pasMelieHHble B 30HaX ApoDNeHMs UM HO-FEOXMMMYECKMX accouualyii Npy opMUPOBaHUN 30M0TOMO OpYAEHEHMS

OKBapL{eBaHNs MOpoA W NPUYPOYEHbl K KPYTONAAAlOWMM TEKTOHUYECKUM  MECTOPOXAeHus TayluaH.

HapyLUEeHUsIM ceBepo-3anaj-CybLIMPOTHOTO HanpasneHus. 3. OcobeHHoCTU pacnpeseneHusi ykasaHHbIX 3NeMEHTOB MOryT BbiTb
2. 30070 B CBOEM pacnpeAeneHinvt obpasyet cumbHyIo KOppenauyM- WUCnonb3oBaHbl kak AECTBEHHbIE KpUTEpPUM Novcka Npu NPOBEAEHUN Mouc-

OHHYIO CBSI3b C MbILULAKOM, MONMBAEHOM, TeNnypoM, Bonb(hpamMoM, CBU-  KOBLIX paboT Ha 30710TO Ha AaHHOW NAoLaav.
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Abstract:

The data on the conditions of localization, mineral composition and distribution features of the main and accompanying elements of gold mineralization of the Taushan
deposit in the Kuldzhuktau mountains are analyzed. It was found that gold forms a strong correlation with arsenic, molybdenum, tellurium, tungsten, indicating the manifesta-
tion of higher-temperature mineral-geochemical associations during the formation of gold mineralization.

Keywords: Taushan, Kuldzhuktau, gold mineralization, localization, mineral composition, distribution of elements, correlation relationships, formation conditions, search
features.
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O B3AUMOOTHOLLEHWW JAEK C OPYAEHEHUEM B KOUTALLCKOM
PYAHOM MNOJE (CEBEPHbIU HYPATAY)

A

Ww6aes X.J1., Tynsranosa H.IL., Lykypos AX., Koc6eprexos K.M.,
BEAYLLUA HaYYHbIA COTPYAHMK 3aB. kaceape! [eonorus, muepa- npenoaasarens akynsTeta cTaxep-uccnegosarens UHcTu-
WHcTuTyTa reonorun 1 reodu- norus ¥ neporpacua dakyneTera T'eonormm 1 MHPOPMaLMOHHBIX TYTa reonoruu 1 reothuanku

3uki um. X.M.A6aynnaeea, l'eonoruu-passekm Tawl TY cuctem HYY3 um. X.M.A6aynnaesa

um. Vcnama Kapumosa,
A. T-W.H., AOUEHT

A. -M.H., npocpeccop M. Mup3so Ynyrbexa

Maqolada Qo'ytosh ma'danli maydonidagi melanokratli daykalar hagida ma'lumotiar keltiriigan, ularning orasida dioritli porfii,
granodiont-porfir, granit-porfir va ba'zan diabazlar bilan birga uchraydigan speesartitlar keng tarqalgan. Nomon
daykalarning yoshi qadimgi, lamprofirlar esa eng yosh hosilalar bo'lib, ularning orasida ham granitgacha bo'lgan lamprofirlar mavjud.
Qo'ytosh-Ugat yo'nalishi bo'yicha melanokrat daykalan bilan Qo'ytosh intruzivi granodioritlari bilan o'zaro alogasi tariflangan va ularning
sulfid-nodir metalli va kumush-polimetalli ma'danlashuv hosil bo'lishidagi petrografik va ma'dan generatsiyalovchi roli aniglangan

Tayanch iboralar: ma'danli maydon, sulfide-nodir metalli ma'danlashuv, skamli ma'dan, daykalar, kristallanish differentsiatsiya

motsonit-porfir,

magmatic kamera, Koytash, Janubiy Tyan-Shan

B cmamee npusedeHb! ceedeHus 0 MenaHokpamosbix datkax Koldmawckozo pyoHo20 nons, cpedu komopbix npeobnadaom cnec-

capmumsl Had ocmanbHeIMU Galkamu accoyuupyouuecs GUOpumossIMU nopghupumamu, MOHUOHUM-Topgupamu, zpaHoduopum-
nopghupamu, epaHum-nopgupamu u pedko duabasamu. B sospacmHOM omHoweHUU Kucnble daliku siensitomcesi 6onee OpesHuUMU, nam-
npoghupbl camumu Monodbimu, Xomsi cpedu nocredHux cyuwecmeyrom doepaHumHbie namnpogupsl. Oxapakmepu3oeaHo 83aUuMOOMHO-

weHue namnpoghupoesix daek ¢ epaHoduopumamu Kolmawckozo uampysuea Ha nosnoce KoumawrYzam u ebiseneHa nempo- u

pydozeHepupyrouias ponb ux e hopmMuposaHuu cynbgudHo-pedkomemarnbHo20 u cepebpo-rnonumMemaniiude€cKkoao opyGeHeHust
Kniodeenie cnoea: pydHoe none, cynbghudHo-pedkoMemannuvyeckas MuHepanuiayus, ckapHoeslie pydsl, daliku, Kpucmannu3sayu-
oHHas QughghepeHuuauus, maemamuyeckul ovaz, Kolimaw, FKOxHbil TaHe-LllaHb

B nocneaHvie fecAatuneTus ocoboe aHayeHne npuobpeTaer ulyyexne
BELLECTBEHHOO CocTaBa AaikoBblx 0bpasoBanuii 3anagHoro TaHb-LaHs.
OTOMY CBUAETENBCTBYIOT BLINOMHEHUE MHOTOUUCIIEHHBIX Crieluaniaupo-
BaHHbIX hYHAAMEHTaNbHbIX, NPUKNaAHbLIX U UHHOBALMOHHBIX MPOEKTOB W
psga 3awwt goktopckux avcceptaumin (DSc, PhD) no usyyenmio paiiko-
BblX 0Bpa3oBaHui.

MayyeHne OTHOWEHMIA faek U OpyAEHEHUs CNoCOBCTBYIOT peLueHIto
OCHOBOMNOMNaraiolMx BOMPOCOB FeHeanca MeCTOPOXAEHMIA, nocreaosa-
TENbHOCTU (YOPMUPOBAHUS OPYZAEHEHWS, €ro CBR3U C MarmaTuyeckumm
npouyeccamu u ap. [1, 2].

[pakTyeckn BO Bcex NPOSBNEHUAX 3HAOTEHHOTO OPYAEHEHUS NPUHM-
MaloT y4yacTWe Aaliku NecTporo cocTaea, koTopbie obpasyioT Myuyku W
nosica pasnuyHoro Hanpaenexus. OHaKo, BONPOCH! reHeanca aTux faii-
KOBbIX 0Opa3oBaHMA A0 CUX NOP OCTAIOTCS OTKPLITHIMW U Ha Cel cyeT
CYLLECTBYIOT NPOTUBONOSOXHBIE TOMKM 3PEHUS: COMMacHO OAHUM npef-
CTaBNEHUAM, OHW TeHEeTUYECKU CBA3LIBAIOTCH C TEMU rPaHUTOMAHBIMU
MHTPY3USMMU, C KOTOPbIMU accoyuupyiotes [3-6 1 ap.], cornacHo Apyrum -
paccmaTtpuBaeMble 00pa3oBaHus ABNAIOTCA rEHETUYECKN CaMOCTOATENb-
HbIMK, CBA3aHHBIMW C MyOWHHBIMK OYaramu Leno4yHo-6asanbToMAHON
marmbl [7-15].

OpHum 13 Takux paiioHoB, sBNAloWMxcA Ha3oBbiM obwbekToM Ans
PeLUeHs paanuyHbIX PYAHO-NETPOMNOTMYECKUX 3ajay SBnseTcs nnowaab
Kotitawckoro mectopoxaerus CesepHoro Hypatay, B KOTOPOM BNAOTb A0
paHHero Me30305 (hopMUpoBaniCh MENAHOKPATOBbIE Aaliku, C KOTOPLIMM
accoyuupylT cynbduaHo-peskomMeTanbHble W cepebpo-
nonMMeTannuieckie TUnbl opyaeHeHus [6, 14, 16).

B ioXHOM, BOCTOYHOW W Or0-3anaaHoN KOHTAKTOBLIX 30Hax Koitalu-
CKOTO WHTPY3uBa HabnioAaloTcsa TpK TUNa opyAeHeHNs — ckapHoBble obpa-
30BaHNs C BOMb(pam-MonubAEHOBON MUHepanuaauuent, cynbhuaHo-
pegromeTtansHoe (W, Mo, Au, Cu) 1 kBapy-nonumeTannnyeckoe, kotopble
obpa3sosanuck B NpuBeAeHHON nocnezoBaTensHocT. Bonpoc o reHeauce
cynbuaHo-peakomeTansHoro U cepebpo-nonumeTannuyeckoro

pyaeHenus nonocbl Koiraw-Yrat (CesepHoe Hypartay) o cux nop He
HaLwen AomxHoro oteeTa. OfHM cuMTaloT, YTO OpyAeHeHue obpa3oBanoch 3a
CYET KapboHaTHbIX MopoA Npu BO3AEHCTBUM rpaHuTouzos KoWtaiickoro
MHTpyanBa [16], apyrve — 3a cuét porosukos [17].

CynbthuaHo-peakomeTansHble pyabl nonockl Kowtaw-Yratr B toro-
3anagHoN U I0KHOM 3K3OKOHTAKTOBbIX YacTsiX PaHUTOMAHOTO WHTPYauBa
0bpasyloT NpUKOHTaKTOBbIE TeNa MoLHocTbio oT 5 Ao 30 m, uHoraa Ao 90 m,
npoTsxeHHocTbio Bonee 1,5 kM. OHW BeKpbITHI OT WaxT «PasgegouHas» u
«naBHas» Ha 3anage Ao LypkyHas! (OyHétena) — Ha BocToke. Mmelot
obuwyto npotskeHHocTs 3700 M npu wupute 900 M. PyaHble Tena dhopmu-
poBanMCb Ha KOHTaKTe MeTamophK30BaHHOW KapOOHATHO-TEpPUreHHOM
TOoNMWwK cpepHero kapboHa ¢ KOWTalCKUM TPaHUTOWAHLIM WHTPY3WUBOM,
thopma ux pasHas: NMH30- U nnacToobpasHas, Ccekylas, CNoXHo-ceTyatas
W XunbHas [17).

Pyapl coctont u3 nuppotuHa (54%), weenuta (0,70%), xanbkonuputa
(2,15%), monubaenmta (0,01%), nuputa (0,1%), sonota 0,97 2/m, cepebpa
13 2/m, meaun 0,68% , Bucmyta 0,02% u Ap., KOTOpble He XapaKTepHb!l ANA
cepebpo-nonumertannuyeckux pya [16].

Cepebpo - nonumeTannuyeckoe opyaexerne Ha Monoce Koiftaw - Yrat
HaKnagblBaeTCs Ha NPUKOHTAKTOBbIE CYNbMUAHO — peAKoMeTanbHbIE pyabl, a
TaKKe 0bpa3syeT NMHeHbLIN XUNbHBIN LWTOKBEPK, Bonee rycToil B 3K3OKOHTaK-
TOBOW OPOTOBUKOBAHHOW TEPPUrEHHOW TOMLE U MEHEe WHTEHCUBHBIA B 3H-
JIOKOHTaKTOBOW 30He. Cepebpo-NonMMeTannuIeckoe ¢ 30M0TOM OpyAeHeHe
npeacTaensier coboil (Ha JHEeBHOI NOBEPXHOCTH) MaromowHbie (010,2 1o 1,5
-3 M), npotsxeHHble (4o 800 M) kBapu-kapboHaTHbIE XWUNbl U NPOXUNKKA C
raneHnTom, charnepuToM, XanbkonupUTOM, apCeHONMPUTOM. B 3HAOKOHTaKTO-
BOVl YacTW WHTPY3uBa OHYM NpeAcTaBneHbl keapuesbiMu xunamm (0,8-1,5 m) ¢
XabKOMMPYUTOM, apCEHOMMPUTOM, MMPUTOM W MEHBLUMM KONMYECTBOM ctharne-
puTa, ranexuta. B HuX, cpeaHee cogepxatue cepebpa -120 2/m, a otaens-
Hble npobbl cogepxar go 16 2/m sonota, 310 &/m cepebpa, wHoraa go 3 -4
Ke/m cepebpa. Hanbonee yacTo a1a MUHEpanu3aLms BCTpeyaeTcs Ha nnoua-
[V K 10Ty W foro-3anagy OT KOHTaKTOBOM 30Hb! [Monockl Koiitaw-Yrart [16].
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Cpean namnpocuposblx Aaek Ha Koitauw-
CKOM pyAHOM none npeobnapjaloT cneccapTuThl
Hap ocTanbHbIMKU NamMnpothupamn U accoLuupy-
I0TCA C AMOPUTOBBLIMU NOPUPUTAMU, MOHLIOHUT-
nopcupamu, rpaHoAVOPUT-NOPGUpPamMK, rpaHnT-
nopdupamu 1 peako avabasamu. B BospacTHom
OTHOLIEHUM WUCCMIEA0BATENN CUUTAIOT, YTO KuC-
nble faviku SBNsoTCA Honee ApeBHUMM, namnpo-
(hVpbl CaMUMK MOMOABIMM, XOTS MO AaHHbIM [20]
cpeav namnpoUpoB CyLLECTBYIOT AOrpaHUTHbIE
namnpodupbl.

Mo paHHbIM [21] B ceBepo-3anagHoW Yacti
noc.Yrat HabnioaatoTcs B3aUMOOTHOLEHNS Aaek
TPaHOAVOpUT-NOpUpa ¢ AUOPUTOBLIM NOPGMPU-
TOM, i€ CO CTOPOHbI AUOPUT nopchupuTa Habnto-
[laeTcA 30Ha 3aKanuBaHWs, 4TO yKasblBaeT Ha
Bonee paHHNit BO3pacT ANOPUT-NOPHUPUTOB.

B waxte «nasHasi» Aaiku namnpocupos

[eh

Puc.1. Cxema pazmelyeHuil onoeocoaepxallei cepebpo-nonuMeTanInyeckoil ¢ 30N10TOM MUHepanuaalum
Ha nonoce Koifraw-Yrar (no Xampa6aesy u Ap., 1991) ¢ HeKOTOPLIMU UIMEHEHUSIMU ABTOPOR.

1-uemeepmuunsie obpazosanus, 2- zpasennsl, KOHSIOMEPAMbL, NECHAHUKN U AICCPOIUIMbE apUucKol
ceumwl, 3- uzeecmrosvie CAAHYbL, ANCEPOIUNTBL, NEYACHUKN, KOHZIOMepambl i RPociou U36ECHIHAROE
MUXUHCKON C6UMbL, 4~ OONOMUMUBUPSAHNBIE WIGCCIMHAKU, OONOMUMbL, UZ6ECIIKOBbIE QIEBPONUNIBL U
5-Gﬂaﬂl[bl. aeeponunivl U NeCHanuKu xapamaulcxor'l CGUNIBI, 6-
MOHYOPAROOUOPUMBL U 2panumst Kolmaucko2o unmpysuea, 7-ckaprossie meta ¢ peokoMemaibHbim
opyoenenuem, 8- 651x00b1 CYIbPUOHO-PEOKOMENIWILHBIX PYO «HCENE3NbIC ULIANBLY 6 6UOE GYPBIX Jcenes-
uaxoe (Llyprynosy), 9-oaiiku aamnpodpos u ouopumossix nopgupumos, 10-xeapy-kapoonammusie

NeCUQHURU KeabGAcalckoll Ceumbl,

JHCWIBL C 30N0MO-CEPEDPO-NONUMEMLIUYECKUM OPYOCHEHUEM.
Hlaxmer: A - Kanumansnas, b - Pazeedounas, B - I'naenasn

KoliTaluckuii Maccue pacnonoXeH Ha 1oro-BocTOYHOM ckioHe Cesep-
Horo Hypartay 1 OTHOCUTCA K FepLVHCKUM NOCTKONAW3UOHHBIM UHTPY3UAM.
OH obpaayer WToK nnowaabio 47 ke.km, B NNaHe UMeeT oBanbHyio dop-
my (10,5 x 6 km) n naganue koHTakTa Ha ceeepe 70-800, a Ha tore 20-400
noa Bsmeljaowmu nopoaamu. OCHOBHas 4acTb WHTPYauBa CrioxeHa
POroBOOOMaHKOBO-OMOTUTOBBIMK TpaHoAropUTamm (rmaeHas dasa, 85%),
rpanutamu  (10%). XuneHas cepus (5%) npepcTaBneHa rpaHuT-
nopcdupam, ansckuTtamu, NekoKpaToBLIMK TPaHUTaMK, annuTamu W
nermatutamu. Cpeau nopoa rmasHoW hasbl HabnioAaloTC BKMIOYEHUA
rabbpo-auopuToB, MUKpOrabbpo M NraruorpaHUToB, pasMep KOTOpbIX
pocturaior Ao 3 M B nonepevHuke. BoamoxHo, BrmloueHus rabbpo-
AVMOPUTOB, MUKpPOrabbpo u nMnarvorpaHUToB ABMAIOTCA NPOAYKTAMU paH-
Hell da3bl MarmaTMama Ha nofobuW, HanpuMep, katTauuckoro rabopo-
rPaHoOAMOPUTOBOrO Komnnekca rop Hyparay, npegctaeneHHble MHoroga-
30BOW TOMOAPOMHON accouualyeit MHTPYauBHLIX Nopoa — rabbpo, MoH-
LOHNT-AUOPUTLI, CUEHUTO-AUOPHUTHI, CUEHUTO-TPAHOANOPUTHI, TPaHNTHI.
l'eonoryeckuit BO3pacT rpaHUTOMA0B ONPEAEnsaeTca NPOpbIBaHUEM UMM
(hayHMCTMYECKN OXapaKTepu3oBaHHOW Bepxu cpeaHero kapbowa. [lo
AaHHbIM [6, 18, 19] abcontoTHbIit BoapacT nopog KolTallckoro UHTpyauea
(no Rb-Sr) cootBetcTByeT noaaHen nepmu (264+2 MnH. nerT,
87Sr/86Sr=0,7055), no K-Ar 267+8 mnH.net. B 9HZOKOHTAKTOBbIX YacTsX
C Mpamopami nopoAsl npuabpeTaloT cocTas mbpuaHoro rabopo v keap-
L|eBoro gvoputa MoLHocTbio 4o 40 M. VIHorAa B 10XHOW 3HAOKOHTAKTOBOW
30He B HeaHauMTenbHbIX Maclutabax HabniofaloTca nepexoasl rpaHnToB
B rpaHOAVOpUTLI. B 3K30KOHTAKTOBOW 30HE LWMPOKO Pa3BuTLl POrOBUKM C
aHAanyauToM, nnarMoknaoM, GUOTUTOM B accoumauui ¢ KOpAMEPUTOM,
JVOMNCUAOM, TPOCCYNIAPOM, BOMITAaCTOHUTOM 1 Ap.

KoWTallckuii rpaHUTOMAHDBIA WHTPY3UB pacceveH MHOTOYMUCNEHHbIMM
Aaiikamn namnpocupos, AMOPUTOBLIX nopdupuToB, Anabasos, keaplie-
BbIX MOHLOHUT-NOPGUPOB, rPaHUT- U rpaHoavopUT-Nopdupos cydbmepu-
[JVOHANLHOTO HanpaBneHus, KOMNYECTBO KOTOpLIX NpesbiwaeTt 45 (puc.1).
MowtocTb ux 0T 0,5 A0 20 M, NPOTAKEHHOCTb OT HECKOMBKUX COT METPOB
Ao 3-5,5 km. Onm npopeisaioT KoWtavwickuil rpaHnTouaHbin nHTpysmus (P1)
1 BMELLAoWME ero keMOpui-opAOBUKCKME NECYaHO-CRaHLUEBbIe OTNOoXe-
HuA. Mo AaHHbIM [6] abcontoTHBLI BO3pacT Aaek AUOPUTOBbLIX NOPGUPK-
TOB paBeH — 247+2 mnH. net (no Rb-Sr metogy, T1). MepsuyHble OTHO-
LeHUs 13oTonoB CTpoHUus (87Sr/86Sr=0,7054) ykasblBaloT Ha BO3MOX-
Hbll NOAKOPOBbII UCTOYHUK pacnnasa Aaek.
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npopeLiBalOT He TONbKO CynbduAHO-
peakomeTanbHble Tena nomockl Koitaw-Yrar
(puc.2), HO U cKapHoBble U kapOoHaTHbIe nopo-
Abl, B CBOIO OYepefb, CaMi MpOHW3aHbl KBapl-
NONUMETANNNYECKUMI PYAOHOCHBIMA Xunamu ¢
TUNOMOP(MHEIMU 3NEMEHTaMWU — CBUHEL, LWMHK,
Medb, Xeneso, cepa, a TaKxe 3nemMeHTamu-
CRyTHWKaMK — cepebpo, KaaMuUA, BUCMYT U UH-
A, 3T0 CBUABTENLCTBYET O TOM, YTO 3TH AalKK
SBNAIOTCA MEXPYAHLIMU 0BPa3oBaHNAMM.

lMocneaylownummn “ccneaoBaHUsMI  aBTOPOB
BnepBble BbIABMEHO, YTO KOHTAKT MeXZy nopo-
Jamu  fjaek namnpothupoBOro CocTaBa W rPaHOAMOPUTAMMU YETKUA W
cnasHHbIM  (puc.2, ©). B nocnegHux oTMevaeTcs 30Ha MOKpacHeHWs
(kanuwnaTuaayum) mowHocTbio A0 1,5 - 2 cM. 3 KOHTaKTOBOW 30HbI ATUX
obpasoBaHuii Obin M3rOTOBMEH MONUPOBAHHBIA WNNG U WX BELLECTBEHHDIN
COCTaB W3y4eH Ha SMEKTPOHHOM MUKpOaHanu3aTope, pesynbTaTbl KOTOPbIX
npuBeaeHs! B Tabn.1, 2.

[laiika, npopbliBaiowwas rpaHoAVOPUTLI NPEACTaBNAET CoBOI YepHyio U
TEMHO-CEpYI0 MOPOAY C PEAKUMU KPYMHLIMWA BKpanieHHUKaMK YANUMHEHHO-
NNacTUHYATOro NNarkokiasa 1 YANMHEHHOTO XTOpUTU3NPOBaHHOTO GrotuTa
cpeav TOHKO3EPHUCTOM OCHOBHOW Macchl, amubon o4eHb pesok, no Hemy
pa3suTLl XnopuThl U BuoTuT. CocTaB nnarmMoknasa CUnbHO U3MEHYMB - KO-
nebretca oT aHgeanHa 4o BuToBHUTA. B OCHOBHOM Macce BCTpevaloTest
Menkvue MUKpOnuUTLI nnarvoknasa, Guotuta, poroeoit obMaHku, OpToKnasa,
PYAHblE U aKLUECCOpHble MUHEpanbl C BbICOKMMU copepxanuamu P30.
3pneck amdubon npeacraeneH kepcytutom (Tabn.2).

CynbthuaHble MUHEpansl, nNpeacTaBneHHble, B OCHOBHOM, MUPUTOM,
XanbKONUPUTOM W raneHnToM (1abn.2), obpaayloT paccesHHble KpucTanbi v
TOHKME NPOXMITKA Ha KOHTaKTe namnpodupa ¢ rpaHoAMOpUTOM (puc.2).

CocTaB nupuTa XapaKTepuayetcs NpucyTcTByeM npumecu kobanbra,
UMHKa, CcypbMbl M 30mnoTa, cooTHoweHue S/Fe=2. CopepxaHvue meau B
XanbKOMUpUTax YMEpEeHHOe, TaneHUT XapaKTepuayetcsi  BbICOKUM
copiepxanuem cepebpa (1abn.2).

Kak mbl BuguUM, TemnepaTypHoe BNUSHWUE AAeK Ha TpPaHOAMOPUTHI
OHO3HAYHO, 4TO BLIPAXEHO Kanuwnatusauveir u  obpasoBaHueM
cynbhUAHBIX MUHEpanoB. 3TO NPOMCXOAWNO B YCIOBUSX YBENUYEHMUS
aKTMBHOCTU Karnus 3a CYeT KUCMOTHO-OCHOBHOTO B3aUMO/ENCTBUS OCHOBHOM
MarMbl Aaek c rpaHoguoputoMm. [pu 3atom, 6Guotur u  ocobeHHo
npeobnagatolas poropas ObBMaHka CTanu HEYCTOWWMBLIMU U U3 HUX
Havano aKCTparMpoBaThCs Xene3o. BhilenoyeHHoe (BbIHECEHHOE) Xeneso,
COEAMHAACL C Cepoi, 0BbIYHO UMEIOLLENCA B M3BLITKE B OCHOBHOW MarMe,
BO3MOXHO, NpWBENno K OpMUPOBaHWIO Cynb(MUAHON MUHepanuaalum
Hebonblworo maciwraba.

Namnpoduposble Aaitkv Ha nonoce KolTaw-Yrat urpatoT BaxHyio porb
B Ka4ecTee UCTOYHWKA Tenna u hnionaos, KoTopsle npuseny K mobunusa-
Uum cynbduaHbix 3anexen ¢ nonumetansom, P33 1 HekoTopsix Gnaropoa-
Hblx meTannos (Ag, Bi, Au u Cu).

BblaeneHsl YeTbipe rpynnbl XUMbHbIX NOPOA, Pa3nuyHbIX MO MUHEpano-
MM4YECKMM OCOBEHHOCTSM, CTPYKTYPHO-PYAHO-NETPOMNOMMYECKOM NpUHAANEX-



Puc.2. ®parmeHTh! B3aMMOOTHOLLEHHUA Aaek C BMeLLAoWUMK nopoaamu Ha nonoce Kowraw-Yrar: a- CXeMa 83aUMOOMHOLLEHUS 2paHoduopumos, daek dUopUMOBbIX

nopebupumos U cynbgudHo-pedKomemanbHbix pyd nonocs! Kolmatw-Yzam, zopusosm 700 m [Xampabaes u dp., 1993]. 1-0uopumossiil nopgpupum (T+), 2-2paHoduopum
(Ps), 3-mpamopusoeaHibili ussecmHsk (Cz), 4-pozosuk (Cz), 5-ckapHbl U cKapHuposakHble nopodbl yboezocynb-ghudHble, 6-ckapHOo8O-CYnbgUdHbIE (NUPPOMUH-
XanbKonupum-nupum) 3anexu, 7-kceHonums! pyo e duopumoeom nopgpupume; 6-koHmakm epaHoduopuma Kolimatickozo utimpyauea ¢ datikoll namnpogpupa, 8- 0bpaso-
8aHUS CYNbghuOHO20 NPOXUIIKA Ha KOHmaKme, 2- npopbiearue namnpoghupoeoll 0aliku Ha MpamMopU308aHHbIe U3BeCMHAKL, 20e ckapHUpYyemcs (moHKas nonoca ykasaH
cmpesiKoll, waxma «nasHas »); 0- KoHmakm namnpochuposoll daliku ¢ meppueeHHo-KapboHamHbIMU nopodamu (waxma «lnasHas »)

HOCTY, MecTy B 06LLei 3BOMIOLIN CynbhIAHO-PEAKOMETANBHOMO W 3070~
T0-cepebpo-nonuMeTannu4eckoro pyaoobpasoBaHus: a) gopyaHole WTo-
koobpasHele 1 pankoobpasHble Tena (OCHOBHble Maduyeckvie dai —
ponepuTel, rabbpo-guoputsl, Mukporabbpo, MoHuorabbpo v ap.) noaso-
Aslve kaHanb! cynbMuaHbIX MarmaTu4eckix pacnnasos, kotopbie obpa-
3yl0T camocTosTeNbHble CynbdhWAHO-peakomeTantHbix pya; 6) paviku-
anouabl MHTPY3MBHBIX 3KBVBANEHTOB (MEKOKPATOBbIE MPaHWTLI, anmu-
Tbl, nermatutel) PMC B rpanuTOmMgax, Hacnegyiowue —pyaHo-
neTponornyeckue 0CoBEHHOCTY NMPOAYKTOB KOHEYHOW Kamepbl; B) BHYTpU-
WHTPY3UBHblE (BHYTPUKaMEPHBIE) XUMbHble OTLLENMNEHNS (rpaHOAMOpHT-,
rpaHWT-Nopempel), r) NPOAYKTE CaMOCTOSTENbBHBIX aBTOHOMHO KpycTan-
NN3yIoLLMXCA NaMNpochpoBbIX, HEOAHOKPATHO NOCTYNAKLWMX U MPopbIBa-
IOLMX KOHEYHYIO KaMepy rpaHUTOMAHOM MarMel. [ns Kaxaon u3 BelgeneH-
HbIX XapaKTepHO WHAMBMAYanbHble creuvanusauMm Ha onpeaeneHHble
MWKPO3NEMEHTBI, CBA3aHHbIX C HUMW OpyaeHeHus (1abn.3), 4yto ykassiBa-
€T Ha ANWTenbHbIN MHOro3TanHbIi xapaktep ctaHosneHus PMC v onpe-
AerneHHbIn BKnag Aaek B pygoobpasosaHvie Ha Mectopoxaerue Konratw.

3onoTo-cepebpo-nonumeTannuyeckoe opyaeHeHve Ha Koitalckom
MECTOPOXAEHUW NPEeACcTaBNeHo B OCHOBHOM fankamu
(namnpodupammn), B KOTOPLIX NOKANMU3YIOTCH CynbgWAHO-KBapLeBbIe
xunbl. MocneaHue npoctvpaioTcs B cybMepuaMoHanbHOM Hanpasne-
HWW, T.€. N0 NPOCTUPaHMIO Aaek.

[aitkm BHeapANnCh No 30He NOBbLILEHHOW NPOHULaeMoCTV 1 Apobne-
HWUS B BNW3MOBEPXHOCTHLIX YCNOBMAX (runabuccanbHbix), UX BELLECTBO
OTNMYaNoCh BbICOKOW MOABMKHOCTLIO 3@ CHET MOBLILIEHHOTO COAepXaHUs
neTy4mx KOMMOHeHTOB (pTop, docdop xnop), YTo cnocobeTBoBano no-
KanbHOMY nepepacrpefeneHuio NepeudHbIX KOHUEHTpauun cepebpa,
NONVMMEeTAansIoB U 30110Ta B XMMbHOM Macce.

MasHoM 0COBEHHOCTLIO NaMMPOMpPoB ABASIOTCS UX 0DOraLLEHHOCTL
Bapvem, ocdopoM, Huobrem, MonnbaeHoM, Bonbdpamom, peHrem, rad-
HWem, utTepbuem, cepebpom, 30M10TOM, CeNeHOM, MUWBLSKOM, TEennypom,
BMCMYTOM U [ip.

VHTpyavBHele obpasosanus Kowtaluckoro pyaHoro nons UMeloT nonu-
XPOHHBIN XapakTep, rnocneaoBaTentHocTs (hOpPMUPOBaHNA KOTOPBIX, MO
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XuMuyeckuit cocTaB MMHEPanos U3 Aanku naMnpodupa (waxta «FnasHasy)

Tabnuya 1

Ne Si02 TiO2 AlOs FeO* MgO Ca0 Na;0 K20 Cymma
1 43,38 - 25,27 454 - 20,41 2,22 - 95,81
2 51,25 - 26,47 0,42 - 11,67 3,99 0,98 94,77
3 54,95 - 24,60 0,58 - 7,07 494 3,86 96,01
4 52,11 - 28,01 - - 12,39 421 - 96,73
5 37,82 3,63 14,09 18,67 8,91 11,16 - 1,12 95,40
6 38,39 473 12,48 13,03 11,55 12,50 - 1,10 93,78
7 37,81 352 14,16 18,78 892 10,99 - 1,18 95,35
8 38,15 3,67 14,42 19,86 8,48 11,18 - 117 96,93
9 40,81 411 12,94 13,25 11,15 12,89 - 0,99 96,13
10 32.89 47,73 0,55 435 14,48 - - 100,0
11 19,64 13,50 14,15 32,53 9.96 Mn0=0,73 - - 90,51
12 66,42 1,00 17,71 3,35 - 2,29 6,12 3,11 100,0
13 63,94 - 17.24 - - - - 18,82 100,0
14 62,94 - 17,55 - - - - 18,22 100,0
15% 62,93 - 17,64 - - - - 17,76 99,51

Mpumeyanue: 1-4 — nnazuoknas (1- nabpadop-6umoeHnum, 2-nabpadop, 3-aHdesuH, 4-nabpadop) , 5-9-kepcymum; Obpasey, YI1-5: 10-cchen, 11-opmum, 12-nnazuoknas,
13-15-6apuiicodepxawuil opmokna3 (14*-6apuli =1,19, 15*6apuii=1,29)

Tabnuua 2
XuMuYeckuit cocras cynbUAHBIX MMHEPaNoB U3 KOHTaKTa Aaiku ¢ rpaHoAMOPUTOM (WwaxTa “InaeHasn”)
Ne Fe S Cu Co Ni Zn As Ag Au
1 32,25 66,23 0,83 0,45 0,15 0,21 0,06
2 32,56 66,86 0,16 0,10 0,21 0,08
3 32,60 66,59 0,27 0,27 0,15
4 32,63 66,61 0,29 0,27 0,09
5 32,88 66.64 0,23 0,25
6 32.93 66,44 0.30 0,17 0,08
7 32,93 66,49 0,13 0,30 0,10
8 33,10 66,17 0,18 0,22 0,29
9 33,12 66.07 0,13 0.35 0,31
10 33.23 66.44 0,06
11 33,25 66,21 0,17 0,13 0.11 0,10 0,03
12 33,36 66,34 0,08 0,09 0,11 0,02
13 33,49 66,00 0.28 0,10 0,02 0,03
14 33,42 65,75 0,21 0,27 0,22 0,08
15 30,58 61,93 7,50
16 27,05 47.54 25,42
i1 27,50 55,61 16,89
18 8,88 55,44 Pb=34.25 1,43
Mpumeyarue: 1-14-nupum, 15-17-xanskonupum, 18-2aneHum
Tabnuya 3

DopMaLMOHHO-TeHETHYECKHE THMbI Aaek U opyAeHeHUs KoiTallickoro pyAHOro nons v nocneaoBarensHOCTh UX obpazoBaHus

Tunbl 4aHKOBO-KUIBHBIX
obpazoBaHui

Tekctypa pyA

OCHOBHbIE PyAHbIE MUHE-
panbHble TUNbI

lnaBHble pyaoobpazyiowve
aneMeHTb!

MpuMepsbI y4acTKOB pyAo-
NpOSBNEHUR

|-mun accouuupyrowue ¢ menamu 2abbpoudos, MoHU02ab6po, 2ab6po-Hopumos u dalikamu
Jowux obpasoeaHulo cynbgudHo-pedkomemanbHbix opydeHeHUil € 3K30KoHmakmoeoil 3oHe Kolimawcko2o 2paHumoudHo20 UHmpysusa

dopydHbix duabazoe, duopumoesIx nopgupumMoe u dp., npeduiecmsy-

LLivokobpastible Tena rabbpo-
HOPUTOB, NNATMOTPaHUTOB,
[Aaikv Auabasos, ANOPUTOBbIX
nopdpuputos (Ca-P1)

[HespgoBo-
MPOXUIKOBBIE,
nuHoOBpa3Hbie U
MacCHBHbIE

[MeHTNaHAUT-NUPPOTHH,
TPOUNHT, APCEHONMUPHT,
XanbKOMMUPHUT, MUPUT, TUTAHO-
MarHeTHT, MarHeTuT,
WIbMEHUT

Ni, Co, Cu, Pt As, Te, S, Au,
Te, As, Se u ap.

Monoca Yrar-Koiraw (LLaxre!
«PassefoyHan» u « nasHas»

Il-mun accouuupyrousue ¢ daiikamu-anoghuss! UHMPY3USHH

IX 3KgUeaneHmoe (nelikokpamossie 2paHums|, annumel, nezmamumsi) PMC e 2paHumoudax, Hacnedy-
owue pydHo-nemponoaudeckue ocobeHHocmu npodykmoe KoHeyHol kamepsi, npedwecmeyouwue 0bpa3osaH o pedko3emMenbHOU MuHe panusayuu

[laiku 1 xunbHble obpasosa-
HWS NIEHKOPATOBbIX TPAHUTOB U
annuros (P1.o)

BipanneHHbie

OpruT, cheH, pyTun,
MOHOL UT, MPKOH

La, Ce, Gd, Sm,
Au, Te, As, Se u ap.

YyacTku ceBepHOR U ceBepo-
BOCTOYHOW KOHTAKTOBOM 30HbI
VHTPY3HBa

Il-mun - HympuuHmpy3ueHsie (8HYMpUKaMepHbIe) XullbHbie OMeneHus (2paHoduopum-, 2paHum-nopgupsl), NpueodsLUe k 06Pa308aHUI0 CKaPHOSO-
pedkomemanbHo20 opydeHeHus & 3HAokomakmoegoll 3oke Kol

MAWICKO20 2PaHUMOUAH020 UHMpY3auea

[laitkK TpaHOAMOPUT-, U IPEHUT-
nopchupos (Ps)

BxpanneHHbie

WeenuT, monubaeHuT,
OPTHT, NUPHT

Mo, W, Re, Au, Te, As, Se, Th,
U, 1 ap.

YuacTiu «3anagHbii» U
«LleHTpanbHbIn»

P33 opydeHeHuil &

1V-mun accouuupyrowue ¢ daiikamu OUOPUMOSHIX NOPHUPUMOE U NTaMNPOUPOE, NpedwecmeyioLyuX 0bpasosaHuro 30110mo-cepebpo-nonumemaniuyeckux u
KoHmakmoeoll 30He Kolimalcko2o 2paHumoudHo20 UHmpysuea

[laitm namnpodupoB 1 Aropu-
TOBbIX NOPMpUTOB (T+.2)

BipanneHHsie

[MpWT, Xansko-NupuT,
TanexuT, chanepur, opTuT,
MOHOLMT, UNIbMEHUT, anatur

Wap.

Sr, Ba, S, Ni, Co, Cu, Au, Bi,
Re, Hf, Pb, Zn, Ag, As, Te, S,
La, Ce, Gd, Sm, Th, Uu gp

Cpepuss Tey. Maknbibarican 1
waxra « nasHasy
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BMAVMOMY, COOTBETCTBYIOT 3BOMIOLMW AONFOXMBYLIETO MOCTKOMNM3UOH- TamnbHOrO, HO A0 0BpasoBaHus cepebpo-nonuMeTannnieckoro (¢ 30110ToM 1
HOTO OYara MarmaTtiama, ¢ NposBNEHUEM OCHOBHBIX MHTPY3UBHBIX NOpOA  cepebpom) OpyAEHEHHS, YTO yKasbiBaeT Ha WX BHYTPUPYAHBIVA (CUHPYAHbIA)
HauanbHoit cTagum (rabbpo, rabbpo-auopuTsl), Haubonee maclwTabHbIx XapakTep.
KUCMbIX MOpOA CpepHen cTaguu (FpaHUT-rpaHOAMOPUT-MOHLIOHMTSI) ¢ Mony4eHHble AaHHbIE YKa3blBaIOT HA MHOrOCTaAMIHbIA XapakTtep dop-
OCHOBHbIX AaKoBblx 0OpasoBaHwil (namnpodupbl) 3aKNIOYUTENbHOW MUPOBaHUS CYNb(UAHO-PEAKOMETANIBHOrO OpYAEHEHUS (30MOTOM U Ce-
CTaAvM €ro passuTUA. pebpom) KoiAtaluckoro pyAHOro nons u ux He OAHO3HaYHbIe B3auMOOTHOLLE-
[laiikoBble KOMMMNEKCH! KUCMOTo COCTaBa, MaBHbIM 06pa3oM, ABNAIT-  HUS C AalKOBbLIMI 06Pa30BaHUAMM, KOTOPbIE SBMAIOTCA OObeKTaMKu AeTanb-
Cl NPeppyAHbIMU MO OTHOWEHMIO K PeAKOMETannbHOMY OpYAEHEHWIO, HOTO M3Y4YeHWs, a pesynbTaTbl UCCNIeA0BaHUA UMEIOT BaXHOe TeopeTuye-
namnpodupoBble faiiku NPOsBNAIOTCA nocne (GOpMUPOBAHUA PEAKOME- CKOE M NpaKTUYEcKoe 3HaueHUe AN OTpacneBoil HayKu.
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Abstract

The article provides information about the melanocratic dykes of the Koytash ore field, among which spessartites dominate over the other dikes associated with diorite
porphyrites, monzonite porphyries, granodiorite porphyries, granite porphyries, and rarely diabases. In terms of age, acidic dykes are more ancient, the lamprophyres them-
selves are young, although among the latter there are premature lamprophyres. The relationship between lamprophyres dykes and granodiorites of the Koytash intrusion on
the Koytash-Ugat band is characterized and their petro-and ore-generating role in the formation of sulphide-rare metal and silver-polymetallic mineralization is revealed.

Keywords: ore field, sulfide-rare metal mineralization, skam ores, dikes, crystallization differentiation, magma chamber, Koytash, Southern Tien Shan
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PA3PABEOTKA WHHOBALMOHHOW TEXHONOIMUM BYPOB3PbIBHbIX
PABOT LWUMYPOBbIMWU 3APAJAMU BB HAIMPABIIEHHOIO AEUCTBUA
NPOAYKTOB AETOHALIUM C UCNOJIb3OBAHMUEM KYMYNIATUBHOIO

JODEKTA

Ymapoe 9.4, Hacupoe Y.9.,
AvpeKTOp ANManbIKCKOTO 3am. AUpeKTopa No Hay4YHoM
dunuana HATY «MUCUC» paboTe U MHHOBaUUAM
A.T.H., npodeccop A® HUTY «MUCHC»,
A.T.H., npocheccop

Hytdynnoee I'.C., Hazapos 3.C.,
HayanbHuK OTAENa KOHTpoNA AOUEHT Kadeapsl
KayecTBa 0bpasoBaHus «lopHoe genox» HITW,
Anmanbikckoro thunuana K.T.H.
HUTY «MUCHC»

Shpurlaming portlamay qolgan tag gismini bartaraf etadigan, kon lahimlarining loyihaviy chegaralarini aniq ta'minlab beruvchi,
burg'ulash hajmini kamaytiruvchi va shpurlardan foydalanish koeffitsientini oshirishni ta'minlovchi kumulyativ effektli shpurli portlovchi
modda zaryadi konstruktsiyasi ishlab chigilgan. Kumulyativ effektli shpurii portlovehi modda zaryadi ta'sirining nazariy tadqiqgoti o'tkazilgan

va kumulyatsiyaning gidrodinamik nazariyasi o'rganilgan. Kumulyativ ogimning boshlang’ich va oxirgi tezligi

konus balandligi va

kumulyativ gqoplamaning yopilish burchagining konus radiusiga bogligligi yaxiit muxit mexanikasi tenglamalan yordamida yechilgan
Tayanch iboralar: shpur, chegaradosh, tuzilishi, portiovchi modda, kumulyativ effekti, pastki shpur, burg'ulash chuqurligi, kumulyativ

tasir balandligi, portlash tezligi

PaspabomaH KymynsmueHbll ousalH 3apsida e3pbleyambiX €euecms, Komopbil UCKoYaem 83pbisHYI0 0BpamHyo CMOPOHY ny-

3bipbKos, obecrneyusaem moYyHble NPoeKmHble epaHuybl, ymeHbuiaem obbem BypeHus U yeenuyueaem Ko3ghguyueHm ucnonb3oeaHus
Uzy4eHo meopemuyeckoe uccriedosaHue eusHUSA 3apsada 63pbleYamozo eelyecmsa ¢ KyMynamueHbiM aghghekmom u audpoduHamuye-
cKoll meopuu Kymynsayuu. HavanbHas U KOHeYHas CKOpOCMb COBOKYMHO20 MOMOKa, 8bICOMa KOHyca U paduyc KOHyca yana 3akpbimus

HaxkonumesnbHo20 NoKPbLIMUA pewarmces ¢ ucnofi3osaHuem '/,DaGHeHUD MexaHuku Cpedbl

Knroyeebie cnoea: wryp, 3abolika, koHCmpykyus, 3apsad BB, kymynsmusHbil acghchexkm, szabol

KymynsmuseHoU obnutoeku,3emoHayUoHHas 80I1Ha

a2nybuna npobumus, ebicoma

MoBbiweHne ahHEKTUBHOCTI FOpHbIX paboT 3a CYeT COBEpLUEHCTBO-
BaHWA B3PbIBHLIX TEXHONOIMIA NMO3BONAET obecneynTb yBenuyeHne Tem-
noB 1 3 PEKTUBHOCTI Pa3BUTUS 3KOHOMMUKI rOPHOAODLIBAIOLLMX CTPaH.

CoBpemeHHbIN a1an pa3suTus BypoBapbiBHbIX paboT npu npoxoake
NMOA3EMHBIX FOPHbIX BbIPABOTOK XapaKTepuayeTca NPUMEHEHNEM BbICOKO-
NPON3BOANTENbHON BYpOBOW TEXHUKW U WHCTPYMEHTA, BHEAPEHUEM HO-
BbIX METOJO0B M TEXHONOTMI NPOEKTUPOBAHMNS TOPHLIX PaGoT U NPOLECcCoB,
a Takke npuMeHeHWeM BesonacHblX 3MYNbCUOHHBIX B3pbIBYATBIX BE-
wecte (3BB) u cpeacTe uhMyMMpoBakus 3apsaos BB. MosbiweHve Ge3-
ONacHOCTM FOPHbIX W B3PbIBHBIX PABOT HECOMHEHHO BHOCUT CBOW BKNaj B
pa3suTVe TOpHOAOOLIBAIOWMX OTpacnel npombluneHHocT. OgHako,
COBEpLUEHCTBOBAHUE OPHbIX PaboT HEPA3PLIBHO CBA3AHO C NOBLILUEHUEM
aghheKTMBHOCTI BypPOB3PLIBHOrO KOMNMekca ropHoAoObIBalOWMX Npes-
NPUATUN, BHEAPEHWUEM COBPEMEHHBIX KOHCTPYKLMA CKBXWHHBIX W LUNYPO-
BbIX 3apafos BB. 310 oueHb BaXHO ANS yBENUYEHUA ANWHBI 3aXOAKM,
noBbllwenus koddduuymenta ucnonbosanus wnypos (KULL) n apyrux
napameTpoB NpoxoAku. OTCYTCTBUE CYLLECTBEHHOTO COBEPLUIEHCTBOBAHMA
KOHCTPYKUMIA WwnypoBblX 3apsgos BB cHuxaer addektueHocTb Bypo-
B3PbLIBHOTO KOMNMEKCA, KOTOPLIA SBMAETCA OCHOBOW BONblUMHCTBA NpU-
MEHSIEMbIX TOPHBIX TexXHomorui. HeobxoaumMo OTMETUTb, YTO accopTi-
MeHT BB, npumeHsemblil Ans NoA3eMHbIX FopHbIX paboT, He oBHoBNsETCS
AnUTenbHoOE BPEMS, a NpeararaeMble TEXHUYECKUE peLUeHus, Kak npaeu-
10, SIBNAIOTCA CNOXHBIMY B peanuaaLym uni, TpebyroT AoNONHUTENbHbIX
3atpaT. TpaguuvoHHas oTOOiKa MOpoA W pyA LINYpOBbIMKM 3apsaamm,
W3roTaBnMBaeMbIM1 13 NOpOLLIKOOBPa3Hbix BB, B 3HaunTENnbHON CTENneH!
ucyepnana cBoW BO3MOXHOCTH.

TeopeTuyeckne 1cCrefoBaHNA W COBPEMEHHbIE SKCNEpUMEHTanbHble
MEeTOAb! MO3BONMAN NOMYYUTL AOCTATONHO MOMHOE MPEACTaBneHne o npo-
Uecce obpa3oBaHMs KyMynaTMBHOW CTPYW. KymynaTvBHbI 3dhchekT ecTb
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CyLLeCTBEHHOE MOBBILLIEHWE MECTHOTO AECTBISA B3pbIBa B OAHOM Hanpaene-
HW. 310T adhheKT nonyyaeTcs Npy UCNONL3OBAHUW 3apSAO0B, UMEIOLMX Ha
OOHOM M3 KOHLOB MOMOCTb — KyMyMSITUBHYIO BblemKy. Ecnu Takoi sapsp
MHAUMMpOBATL C MPOTUBOMOMOXHOTO KOHUa, TO adekT AeicTBMA B
HanpaBneH OCK BLIEMKA OKa3blBAETCS 3HAYUTENbHO BOMbLIMM, YeM Mpu
[ZeficTBUN 0BbluHbIX 3apsSAoB. ECnu e K TOMY Xe NOBEPXHOCTb KyMyNSTUBHON
BbIEMKA NOKPbITb CPABHUTENLHO TOHKOW MeTannuyeckoll ObnuLoBKOM, TO
npobuBHOE AECTBIE TAKOrO 3apsiZia BO MHOTO pa3 yBENMUUNTCS.

VicnonbsoBaHue ABNEHUS  KyMynAuUMM NO3BOMSET  pacnpejeniTb
SHEpruio BapbiBa B NPOCTPAHCTBE W MaKCUMAarbHO CKOHLEHTPUPOBaThL €€ B
HanpaeneHu rnybuHb! paspyLiaemMoro Maccuea.

Ha ocHoBe TeopeTU4eckux W IKCMepUMEHTanbHbIX MccnefoBaHui no
Bblbopy MeToda S(hpeKTMBHOrO YNpaBneHus 3Hepruelt B3pbiBa K
VHTEHbUKALUMA pa3pyLLeHUs rOpHbIX MOPOA ONpeAeneHbl onTUManbHble
napameTpbl KyMyNnaTUBHbIX LINYPOBLIX 3apsAoB. PaccMOTPeHb! pasnuuHble
BapuaHTbl pasMeLeHns KyMyNATUBHBIX BbIEMOK, BKMIOYas NpUMEHEHWe
KOHWUYecKiX OBNMULOBOK M BHYTPEHHUX OCEBbIX LMNMHAPUHECKUX KaHamoe.
Coapanne kKymynatveHblx 3apsgoB BB oBecnewsaer yeenuueHue
CKOpOCTY feToHauun 3apsaos BB, nosbiweHne WHTEHCHBHOCTM ApobneHmns
TOpHbIX Mopoa W 3heKTMBHOCTU ynpaBneHuss SHeprvieil B3apblBa B
3a/JaHHOM HanpaeneHuu.

Vicnonb3soBaHue KyMynaTuBHbIX 3apsgos BB ¢ paspylueHvem ropHbix
NopoA MNpWU NPOBEAEHWM TOPHLIX BbIPABOTOK HEpa3pblBHO CBA3aHO C
pelueHinem npobnembl pecypcocheperaioLLx TeXHOMOMMN.

[inq peanuaayuu BbiliENEpeYUCNEHHbIX 3afay NPOBEAEHb ONbITHO-
NPOMBbILLINEHHbIE UCNBITAHUA C NpUMeHeHWeM 3apaaos BB ¢ nonepeuHoit
KyMYNATMBHOW KOHWYECKOW BbIEMKOW ANs BPYOOBbLIX U OTOOMHBIX LINYpOB
(puc.1), @ no KoHTYpy Bbinu McnonbaoBaHbl 3apaabl BB ymeHbeHHoro
AvameTtpa (28 mm).
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A —
Puc.i. Cxema 2apsga BB ¢ nonepevyHoW KyMyNsTUBHOM KOHUYECKOW
BbleMKoOW: 1— 3apsd eapbigyamozo sewjecmea; 2 — NoNepeyHas KyMynamueHas
KoHUYecKas ebiemka

B pesynbtate wWcnonmb3oBaHUA  TEXHOMOTUM  MPOXOAKM FOPHBIX
BbIpaboTOK 3apsgamu ¢ NonepeyHo-KyMynsTUBHON KOHUYECKOW BbIEMKOW
YCTQHOBMEHO, 4TO B CBA3W C HEBO3MOXHOCTbIO hOpMUpOBaHUS
KyMynsTUBHON CTpyM C 3hPeKTUBHBIMM NapamMeTpami B OrpaHU4eHHOM
npoctpaHcTee  adeKT  paspylieHus  NpPUMEHSIeMbX  KOHUHYECKUX
KYMyNATUBHbIX 3apAfoB BecbMa HW3OK. Takke obnactb npumMeHeHus
OTPaHUYMBAETCA 3a CHET CHUXKEHUS TEXHOMOMMYECKUX BO3MOXHOCTEN UX
NPUMEHEHWS.

Bnepebie B npakTuke NpoBeAEHNUs rOpHbIX BbIPAabOTOK KyMyNATUBHO-
KaHanbHble 3apAdbl WMCMONMb3oBaHbl MpU  NPOBEAEHUA  BOCTOYHOTO
KOpEeHHOro WTpeka WwaxTtoynpaenenus «AnmasHoe» AO «[yKoByronby.
KpenocTb nopog focturana 14-16 no wkane npod. M.M.MpoToabskoHoBa.
B kavectBe BB, B cooTBetcTBMM C nacnopTom OypoBapbiBHbIX paborT,
npumeHancs Aetout M, a B KayecTBe CpeACTB WHULMMPOBaHUA —
anekTpogeToHatopel Mapkv 33,

[ns hopMnUpoBaHUS BHYTPEHHUX aCUMMETPUYECKUX LUITUHEPUHECKNX
KaHanoB MCMOMnb3oBanuch 3anaeHHble C 0Deux CTOPOH CTEKNAHHbIe
TpyOKM (puc. 2), KoTopble ycTaHaenuBanuck cTporo no ocv BB. [inametp
BHYTPEHHUX KaHanos Obin B npegenax 4-6 mm, a agnuHa — 200 mm.
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Puc.2. CxeMb! acuMMETPUYECKUX UMNUHAPUYECKMX KYMYNSTMBHO-KaHaNbHbIX
3apagoB: 1 — nampoH NpeccosaHHozo ammoHuma (numo20 mpomuna unu
pocesiniozo BB); 2 — kymynamuenas ebiemka; 3 — epybossie wnypbl 4 —
COpUEHMUPOGaHHas 6bleMKa & CMOPOHY KOMNEeHCAUUOHHO20 wnypa unu
obHaxeHHo20 npocmpaxcmea

B pesynbrate B3pbiBa 3apsgos BB yctaHoBneHo HesHauuTenbHoe
yeenuyerne KWL, ymeHbluerne pa3sana u pasdpoca nopog u ynyuwerue
rpaHynoMeTPUYECKOro CocTaBa B30PBaHHOI FOpPHOW Macch!.

AHanua pesynbTaToB JKCMEPUMEHTOB NOKasan, YTO paccMOTPEHHbIe
KOHCTPYKLMW LnypoBbIX 3apagoB BB ¢ kymynatueHeiM 3addektom u
cnocobbl BefeHMs B3pbIBHBIX PaboT AaloT HesHauMTenbHoe NOBbILEHUE
3hheKTUBHOCT B3PLIBAHUA, OTNMYAIOTCA COXHOCTLIO KOHCTPYKUUM W
TEXHOMOrMW BEAEHNS B3PbIBHbIX paborT.

MagecTHbl 3apsabl BB, B KOTOpbIX BBLIMOMHAIOTCA  KOHUYECKWE
KyMynaTUBHble BbIEMKW ANA  KOHLUEHTpauuM OHepruM B3pbiBa B
onpeAerneHHbIX HanpaBfeHuaX W NpeAHasHayeHHsle Ans  B3pbIBHOTO
pa3pyleHus ropHbix nopog [1-9]. OaHako, xapaKkTep pa3pylieHUsi ropHbIX
MOPOA MPUMEHAEMBIMU KOHUYECKUMM KYMYNATUBHBIMU 3apspamu  He
OTNMYAETCA OT pesynbTaToB B3pbiBa OObIYHbIMKM 3apsgamu. [lo aToM
NPUYNHE NPUMEHEHWE KOHWYECKUX KYMYNATUBHbIX 3apsiAoB He WmeeT
LUMPOKOrO PacnpoCTpaHeHUs NPu ropHbIX paboTax.

[ina  HanpaBneHHOro  AeiCTBMA  B3pbiBa  WUNYPOBbIX  3apsJo0B
paspaboTaHbl pasnuuHble KOHCTPYKUuM 3apsigoe BB ¢ Gokobimu
BbleMKaMu, WUMeoWMMU pasHoobpasHble (opMbl W HanpaBneHHOCTb.
OcHoBHas Lenb NpumMeHeHWs Takux 3apagos — ysenuuenne KWW npu
npoxoake BblpaboToK. CyllecTByloT KOHCTpYKUwuu 3apsgoe [10-16], B
KOTOPbIX ~ HAaKMOHHO K NPOJONLHOW OCM  3apsAa  BbIMONMHRETCs
TpaneyueBuaHan BbieMKa, pasmellieHHas y cpesa obpasylowent u Topua
sapsa BB. Bo BapbiBHOM wwnype BbieMka JOMkHa ObiTb HanpaeneHa B
CTOPOHY ZIONOMNHUTENbHON OBHAXEHHOW NOBEPXHOCTU UMK He3apsXaemoro
wnypa. CospaHne Takux NornocTel CyLeCTBEHHO YCMOXHAET TEXHOMOorIo
3apsAaKy WNypoB, a ux 3theKTUBHOCTL He NO3BONAET PEKOMEHAOoBaTL UX
NPUMEHEH1e B NPOMbILLNEHHbIX MacluTabax.

B pabote [2] npeanoxeH cnocob BypeHus WnypoB ¢ pasmellieHnem B
HUX 33pAA0B C NPOAONbHLIMW  KYMYMATUBHBIMM BbleMKami, KOTOpble
HanpaeneHsl B CTOPOHY nocrnegytowero sapsaa. Llnyposble 3apsgsl BB
pacnoraraioT N0 OKpYXHOCTH, @ B LieHTpe pasmeLLaeTcs KOMNEeHCaLMOHHbIN
LINYpOBOW 3apsj C PaBHbIM KONMWUYECTBOM OTOOWMHBIX LINYPOB U YKCTIOM
NPOAONbHbLIX KyMYNATUBHBIX BblieMoK. OTBOMHbIE LWNypbl pacnonaraioT
NEpneHANKYNAPHO NUHUK, COeAMHAIOWEN uX LeHTpbl. Mpu aTom 3apsa,
pacnoroXeHHbl B LEHTPe  B3pLIBAKOT C ONepexeHnem, a OTOOMHbIe
WNypoBble 3apafbi — MIHOBEHHO.

YcTaHoBNeHo, YTO NpW B3pblBaHWN 3((EKT OT NPUMEHEHUs TaKuX
NPOACNLHbIX KYMYNATUBHBIX BLIEMOK HE BbICOK, @ Cam LMypoBO 3apsaa He
KOHLLEHTPUpYeT 3HEeprvio B3pbiBa B AOHHOW YacTi wnypa. B csAan ¢ atum
KA npu ucnonbaoBaHWM 3apsSAcB C  MPOAONbHBIMKU - KYMYNATUBHBIMU
BblEMKaMV1 NPaKTUYECKN He OTNMYAETCA OT OObIYHbBIX 3apsA0B.

WayyeHue peiicTaytowmx nacnoptos BBP 1 AocTUrHyTbIX pesynbTaTos
npoxoaueckux paboT ropHbix BbipaboTok GypoBapbIBHLIM cnocobom psja
NOA3EMHbIX PyAHUKOB HaBouIiCKOTo ropHo-MeTannypmyeckoro kombuHara
YCTaHOBMIEHO, 4TO npu HebonblMX NMoWajsx ceveHus BblpaboTok
B3pbIBHLIE pabOTLI COMPOBOXAAIOTCA HaNMMYMeM HEB3OPBABLIENCA YacTh
wnypoB, obpasys «cTakaHbl». YCTaHOBMEHO, YTO ah(heKTUBHOCTL BEAEHUS
B3pbIBHbIX paboT 3aBMCUT KaK OT CXeMbl PacnorioXeHUs Wnypa, Tak U ot
KOHCTpYyKL MM 3apsiga BB.

Wccneposanusamu [1, 16] yctaHoBNEHo, YTO CyWEcTBEHHOE BANUSHUE Ha
COCTOSIHUE NOBEPXHOCTW W YPOBHA 3abos nocne B3pbiBa OkasbiBaeT dhopma
JOHHOM YacTH 3apsija.

C yyeTom umMetoLyxca pesynbratos uccnegosadua [1, 2, 6, 7, 9, 1]
paspaboTtaHa HOBas KOHCTPYKUMS LUNYPOBOTO 3apsfa C KyMyMSTMBHbIM
apcpextom [16], nossonsiowas yeenuunte KWL, poctuyb Gonee ueTkux
NPOEKTHBIX KOHTYPOB TOPHBIX BbIPAbOTOK M WUCKNIOYUTL HEB3OpBaBLUMECH
yacTh wnypoe («cTakaHoB»). [laHHas KOHCTpykuus —obecneunsaet
HanpaBneHHoe fJeilicTBue B3pbiBa W noBblWAeT 3 deKTUBHOCTL
UCMONb30BAHUA 3HEPTUM B3pbIBa Ha ApOONEHUe ropHOro MaccuBa 3a cyeT
UCTONb30BaHNA KyMyNsATUBHOO achchekTa.

OnbIT MCNONL30BaHUS AAHHOW KOHCTPYKUMW 3apsja nNoaTeepaun
OCHOBHOW TEXHUYECKUIA pe3ynbTaT — NOMyYeHWe 3afaHHON CTeneHw
Apobnenns, Bonee YETKUX NPOEKTHbIX KOHTYPOB TOPHBIX BblpaboTok, a
Takke yenuuenne KALL.

B peaynbTate peleHWs ypaBHEHWI MeXaHukw CIOWHOW cpeabl W
M3y4eHWs rAPOAMHAMUYECKOW TEopUM KyMynauuW 3apspa ycTaHoBreHa
3aBUCMMOCTb U3MEHEHNUA YINa CXNOMbIBaHUA KyMynaTUBHOW 0BnuuoBkK OT
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GEOLOGIYA

BbICOTbl M pajnyca KOHyca, HajanbHOW CKOPOCTM W CKOPOCTW Camoid
KyMyNSTUBHOM CTPYW, TONLUMHbI o6nuqoam 1 BpeMeHM cxinonbieanus [5): /

(Y ot ¥ hoﬁ)] (1)

um

hk Ve hk

l'ae run — paguyc Wwnypa, MM;Vi— HayansHas CKOpoCTb KyMyNATUBHOM
cTpyW, km/c; hx — Bbicota koHyca, MM; Vic — CKOPOCTb KyMyNATUBHOM " —
CTPYM, KM/C; t — Bpems cxrnonbiBaHus, MC; hos— TONLLMHBI OBNNLOBKK, MM. / \ /

MagecTHo, 4TO ANA  KyMyNATMBHbIX  3apsfioB  Heobxoaumo 1 4\ 3 6
onTumarneHoe hokycHoe paccTosHue F oT 3apsiga Ao nperpagsl (puc.3). 2
Mpu B3pbiBaHMM 3apsga ¢ nopBopom HawBoree onTUManbHOro
(hOKyCHOrO paccTosHUS NPoBUTIE KyMYNATUBHOW CTPYM MaKcMManbHo no
CPaBHEHWIO C APYrMMM BapuaHTamu. pi MCMONb30BaHUM KOHUYECKMX
sapsafoB F=(2-3)d (rae d— avametp 3apsina BB), npeyuanonHbIx 3apsgos
— F=(6-10)d.

Ha puc.3 nokasaHa 3aBMCMMOCTb FMyBuHLI NPOGUTUS FOpHBIX MOPOA
OT hoKycHoro paccTosHus. [Ins npeuuanoHHbix sapsgos L/d =10-12.

a = arctg |-——

I It

'ale® }- <

| L — — Puc.4. memun mnypou-nt 3apsfoB ¢ xymynmnubm abqnmou.
- e —— 1 — wnyp; 2 —maccue 20pHbix Nopod; 3 — KOHyC u3 Memannuyeckoli obnuyoexy; 4 —

| 4 3/ 1 3apsd BB; 5 3aboiika; 6 — UCMOYHUK UHUYLUPOBEHUS
s 4 Vicnonbays nonyyeHHble aHanMTU4YeCKWe 3aBUCMMOCTM W pesynbTaThbl
N MHOTOYMCIIEHHbIX KCNEPUMEHTanNbHbIX AaHHbIX, PEKOMEHA0BaHa KOHCTPYK-
SN LWsi WNYpOBOTO 3apsifia, OCHOBHOE OTAUYME KOTOPOrO OT M3BECTHBIX 3aKMIo-
\ TN yaeTcs B HanpaBneHHOCTU KyMyNSTUBHOI BbIEMKW C METannuavupoBaHHOM
& e 2 S oBnuuoBKoit Ha AHO wnypa. Mpepnaraemas KOHCTpyKuus 3apsga (pucd)
Al obecneunsaet nosbllwenne K[| B3pbiBa, €ro CTPOrylo HanpaBneHHOCTb U
0 2 4 6 8 1012141618 2022 24 F/d  noeblwenve KWL B paannyHbIx ropHO-TE0NOMUECKUX YCIIOBUAX B3pbIBAHUS.
CALEEIT LI AHanus npoBeAeHHbIX WCCNeAoBaHWi nokasan, Yto KoadhuumeHT
ucnonb3aosaHna wnypos (KULL) sensetca ogHUM M3 OCHOBHBIX KpUTEpUEB
Ka4ecTBa NMpOBEAEHHOrO B3pbiBa. BapblB cuMTaeTcs HeyaoBneTBOpUTENb-
HeiM npy KWW meree 0,65-0,75%, HopmanbHbim — 0,80-0,85% v xopowmm -

Puc.3. 3aeucumocTb rnybuHbl npobutis oT dhokycHoro paccrosHus F:
1 — KymynamueHb il 3apsid KoHuYecKol hopmbl; 2 — ¢ NPEYUIUOHHOU mexHonoau-
ell; 3 - udeanbHas mexHonozus (¢ Hyneesimu donyckamu); 4 — udeanbHas mexHo-

1I02USI C Y4EMOM MOPMOXEHUS CTPYU & §030YXe 0,90% v Bolwe.
PaspabotaHa KoHCTpyKyusi wnyposoro 3apsga BB ¢ koHuueckoit
Beicota kymynsTusHoi 06nuwoBku onpegensetcs no dopmyre: MeTarnnuyeckoit 0bnUYOBKOA C KyMynAaTUBHBEIM 3ekToM, nossonsiowas
& noebicuTe KWL, war nopsuranvs 3aGos 3a B3pbLIB NpU NPOXOAKE
= mg—) (2) noaseMHbIX TOpHbIX BbIPABOTOK M YBEMMYMTL OGBLEM FOPHOM Macchl,

OTOpBaHHbII 3@ OAVH VKN B3pbIBa.
rAe a — yron Mexay cteHkamu obnuuoBkM.
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Abstract:

Based on theoretical studies, it is recommended to design a drill hole explosive charge using a cumulative effect, which allows to increase the utilization rate of the hole,
reduce the amount of drilling work, achieve clearer design contours of mine workings and exclude the formation of an unbroken part of the hole. The effect of borehole explo-
sive charges with a cumulative effect is theoretically investigated, the hydrodynamic theory of cumulation is considered, and the dependences of the change in the angle of
collapse of the cumulative lining on the radius of the cone, its height, initial velocity and velocity of the cumulative jet are determined. The developed design of a blast hole
charge of explosives with a cumulative effect allows to increase the utilization rate of the hole, the magnitude of the face movement per cycle and increase the volume of
broken rock mass.

Keywords: borehole, bordering, structure, explosive charge, cumulative effect, bottom hole, perforation depth, height of cumulative lining, blast wave.
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© Qatxynnaesa 3.M., Typanos MK,, 2020 r.

FEOCNOro-CTPYKTYPHbIE MNO3ULIUX PYHbBIX MONEN 1 )
MECTOPOXIAEHUUA AYMUH3ATAY-BENBTAYCKOIO PYAHOIO PAUOHA

Markaziy Qizilqumning Auminzatau-Beltau ma'danli
geologik tuzilish holatini o'rganish natijalari ko'rib chigiladi

Barcha konlar strukturaviy pozitsiyalar asosida shakllangan bo'lib, ular shimoli-shargiy
shimoli-g'arbly quyi kengliklari tizimidagi yoriqlar bilan kesishgan. Tadgqiqot natijalaridan
kelib chiqib, oftin zaxiralarini qidirish uchun mezon sifatida foydalanish tavsiya etiladi

Tayanch iboralar: foydali gazilmalar, region, oltin, strukturaviy pozitsiyalar, darziiklar

oltin ma'danlashuvini joylashishi

maydonidagi oltin konlarining

Qarxynnaesa 3.M.,
npenogasarens
HauwuoransHoro

YHueepcuTeTa YabexucTaHa
wmeru Mupso YnyrGeka,
nokrop PhD

Paccmampueatomces pesynsmame! U3yYeHUsi 2e0/1020-CMPYKMYypPHbIX Mo3uyul 30n0o-

mopydHbix mecmopoxdeHuld AymuHaamay-benbmayckoeo pydHo2o paltioHa LieHmpansHbix

Kbizbinkymos
Bce mecmopoxdeHus
chopmupo8aHHbIxX

pasmewlaromcs Ha OCHoOsge

cesepo-80CMoYHbLIMU,

cucmemamu pasfniomMoe U ux coyemaxull. Pesynbmambl uccrnedosaHull pexomeHOyomes
ucnonbL3o08ams, KaKk Kpumepuu nouckos 30510mopyoHbIx nposeneHul
Knioyeeable crioga: nornesHblie UCKONaemble, peauoH, 30/10Mmo, CImpyKmypHble no3uyuu,

Pas3rioMbl, pasMmewieHus 30510mozo OpydeHEHUﬂ

CMPYKMYpPHbIX
cesepo-3anadHbimu,

noauyud

Typanos MK,
[T «AHCTUTYT MUHEpanbHbIX
pecypcosy ["ocKoMreonoruu
PY3, A. r-m. H., npocheccop

cybwupomHsiMu

Mpobnema wayuyeHUs NO3UUMA IHAOTEHHBIX PYAHbIX MOnern u
MecTopoxAeHuiA BosHMkna B 80 rogax npolwnoro cronets. 3T0T nepuos
xapaktepuayetcs GonmbluMMKU ycnexamu B Jene W3yueHus reonoro-
CTPYKTYPHBIX YCNIOBUIA pa3MeLLeHUs MAPOTEPMAnbHLIX MECTOPOXAEHWA
TaHb-lWans. [MonyuyeHHblt B X0A4e  WCCNEAOBAHWS  OrPOMHBLIN
TeomnorMyeckuin Matepuan no3BONWN YCTaHOBUTL LUMPOKMA AuanasoH
MPU3HAKOB W (haKTOPOB KOHTPOIA OpYAEHEHUS, SBNAIOLLUMIACH OCHOBOW NO
ONPEAENEHMIo NO3NLWIA 1 CUCTEMATVKM PYAHBIX NOMEN 1 MECTOPOXAEHWUN.
Bonpoc reonoro-cTpyKTypHbIX MO3ULMIA NO CyLLecTBY — 3TO cUCTEMaTUKa
PYAHBIX MONEN U MECTOPOXAEHMIA N0 OCOBEHHOCTSM UX PacnonOXeHNs B
TeONoM4EcKoM MPOCTPAHCTBE C YYETOM B MPUPOAHONA CPedbl, CTPYKTYPHO-
TEKTOHUYECKUX BNIEMEHTOB M MarMaTieckux obpasosaHuil n T.4.

PyfHble MECTOPOXAEHUA XapaKTepuayloTCs pasnuuHbIMK rpynnamu
NPU3HAKOB: MPSMBIMM W KOCBEHHBIMW MPU3HaKaMn 0bycnoBneHHble ‘[o-",
‘Bo Bpemsa” M “nocne” mpouyecca pyfoobpasoBaHua. 3TO OTpaxeHo B
MHOTOUMCIIEHHbIX TPYNMUPOBKaX PYAHLIX OBBLEKTOB, HO OTNMYAIOLMXCS NO
NPUHYMNY WX rpynnupoBku. Tak, nepsas rpynnuposka (A.B. Kopones,
B.M. Kpeitrep, B.N. CMMpHOB), OCHOBbIBaNach Ha TUNbI TEKTOHUYECKOW
fedopmayun Bmelatowmx nopod. B GonblwmHeTBax knaccudukayui
(B.A. Kopones, H.A. Hukudopos, B.H. ®Penopuyk, ®./. Bonbdeon, VA,
Hekpacos, X A. Akbapos, M.Y. Ymapxogxaes, tO. Wuxun) [1], ocHoeHoe
BHUMaHWe YAenaeTcs paHKWpOBaHWIO pPyAHbIX OOBEKTOB NO TUNam
CTPYKTYp: CKnajyaTble, pa3pbiBHbIE, KOHTAKTOBLIE, KOMOWHWpOBaHHbIE,
e B OCHOBE WX NeXar CTPYKTYPHO-TEKTOHUYECKUE (haKTopbl KOHTPONS
(hOpMUPOBaHINA PYAHOTO NOMA Y MECTOPOXAEHWS.

Bonpoc o reonoro-CTpyKTypHbIX NO3MUMAX PYAHLIX NONE U MecTo-
POXAEHWIA BO3HWK B KOHUE XX Beka, KOrZa NUMMUT NOBEPXHOCTHBIX W
BNM3aNoBEPXHOCTHBIX MECTOPOXAEHNM Bbin UCHEpNaH U BO3HUKNA HEOBXO-
[JVMOCTb NoMCKa W pa3eeaKi pnaHro, rmyGoKuX ropU3OHTOB U3BECTHBIX 1
oTpabarbiBaeMbix MECTOPOXAEHUIA.

MepBble paboThl, MOCBALIEHHbIE M3YYEHWUIO TEOMOro-CTPYKTYPHbIX
NO3WULUA PyAHBIX Nonel u mectopoxaeHui CpeaHeit Asim, npuHagnexar
B.A. Koponesy (1983) [2], u X.A. Axbaposy (1975, 2006), [3], rae noau-
Uum pyaHbix obbektos B CpeaHelt A3nv onpeaensnmck ¢ y4eTom crneay-
IOLLMX MPU3HAKOB:

1. Bmewarowme nopoabl. CTpyKTypHO-MOphonormyeckne ocobeH-
HOCTU NO3WLWM 3aBUCAT OT COCTaBa M CTPOEHUS MOPOA, WX (hU3nKo-
MeXaHU4eCcKuX CBOMCTB Nopoa.

2. MpuHaanexHocTb K CTPYKTYPHbIM 3TaxaM. [laneo3oickuii atax
CpeaHelt A3y CRIOXeH: HUXHENaneo3oickui Apyc — cnaxuamv 1 Teppu-
reHHbIMU NOPOAAMM, B CpeaHenaneo3onckom spyce — kapboHaTHbIMM ¢
KkapOOoHaTHO-TEpPPUreHHbIMU  NMOpOAaMU; BEpXHENaneo3ohckui spyc —
BYNKaHOTEHHBIMW W TEPPUreHHbIMU nopoaamu. Mesosoiickuid a1an — 310
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TeppureHHble U kapboHaTHO-TeppUreHHble obpasosaHus. [onaneosoickuii
CTPYKTYPHbIV 3TaX BKMoYaeT. MeTaMopthnaoBaHHble TeppureHHble, kapbo-
HaTHbLIE NOPOALI, KUCTLIE UHTPY3NBHBIE KOMNIEKChI.

3. MMpuHagnexHoCTb C CKnaa4aTbiM CTPYKTypam. BOnblUMHCTBO
PYAHBIX MOMeil 1 MECTOPOXAEHUA MPUYPOUEHBI K CKaAvaTLIM CTPYKTypam,
B WX anuKanbHbIX YacTsX, K 30HaM NPOAONbHLIX PA3NOMOB, K y4yacTkam
CONMPSXEHUS NPOJONbHBIX U NONEPEYHbIX Pa3pbIBHBIX CTPYKTYP OCMOXHUB-
LUWE CTPYKTYPHO-TEKTOHUYECKOE CTPOEHNE CKIaZKM.

4. MpuHapneXHOCTb K pa3pbIBHbIM CTPYKTYypaM. PyaHble nons w
MECTOpPOX/JeHUs (hOPMUPYIOTCA B OAWHOYHBIX pasrnomax, B yyacTkax WX
naruba, B 30HaX COMPSKEHUIA W NEPECEYEHUN Pa3roMOB, B CTPYKTYPHbIX
ONEpEeHUsiX pasnomoB, B Onokax Mexay NapHbIMM pasfioMamu, B 30HaX
OCMOXHEHUs CKNagyaTbiX CTPYKTYp NPOAONbHBIMU W NONEepeqHbIMU paano-
Mamu.

5. OTHOWeHMe K MHTPY3UBbLIM obpazoBaHusAM. MMapoTepManbHble
PYAHBIE MONA N MECTOPOXAEHUS OBbIYHO MPUYPOYEHbI: K KOHTAKTEBOW U
9K30KOHTAKTEBOW 30HaM. VHTPY3WBHLIE CTPYKTYpbl (hOPMUPYIOTCS BHYTPU
WHTPY3VBOB NOA BNUAHWEM Pa3pbiBHbIX CTPYKTYP; CChOPMUPOBaHb! B HAAH-
TPY3VUBHOM MPOCTPAHCTBE; B HEKOTOPOM yAaneHWu OT UHTpyauBa npu yda-
CTWM Pa3nomoB.

Ha ocHose atux npuHuunos X.A. Akbapos (2006, 2011) [4], onpegenun
CTPYKTYPHbIE MO3ULUWM  CBWHLLOBO-LUMHKOBBLIX MecTopoxaeHuit CpeaHeit
A3, No UX reonoro-CTPYKTYPHON NPUHAANEXHOCTH, T.€. OCHOBHOE BHUMA-
HWe yZieneHo No3uLUK B reorioro-CTPYKTYPHbIX TUNax pyAHbIX nonev MecTo-
POXAEHMIA — 3TO B CKNAAYaThiX, pa3pblBHbIX, KOHTAKTOBBIX 1 KOMBMHWPOBaH-
HbIX TUNAX.

OpHako panbHelluee W3yyeHWe  Teororo-CTPYKTYPHbIX  YCHOBWW
(hopMUpOBaHUA 1 pa3MeLLEeHUs OPYAEHEHUs NOKa3bIBaET, YTO B npoLeccax
(hopmMupoBaHMs pyAHbIX OOBEKTOB B NOAABNAIOLLEM BONBLWNHCTBE Cryyaes
UrpaloT CKragyaTble v paspbiBHbIE CTPYKTYPbI, B OCODEHHOCTW pa3pbiBHble,
KoTOpble 1 OMPeAensioT Mo3uuyuM ODLEKTOB B  reonornyeckom
npocTpaHcTBe. Bonpocy wayueHUs CTPYKTYPHBLIX MO3ULKMW 30MI0TOPYAHBIX
obbekToB 3anagHoro YabekuctaHa, B YacTHocM AymuHaaTtay-benbrayckoro
PYAHOTO palioHa A0 HacTOAWEro BpeMeHW He YAENeHo A0CTaTONHOro
BHUMaHWS.

K HacTosiuemy BpemeHu cywectsytor psg pabot (T.LU. WaskyGoea,
ALl Weeyosa, M.Y. Ymapxogxaesa, 5.0. Xonubekosa 1 ap)., rae B 04eHb
KpaTKo! hopme OTPaKaIOTCA reonoro-CTPYKTYpHbIE NO3NLMK 30M10TOPYAHBIX
MecTopoxaeHwii 3anagHoro YabekuctaHa, B 4acTHOCTWU AymuHaatay-
BenbTayckoro pygHoro nonsi. 3T paboTbl OTNMYAIOTCA, KaK NO METOAUKE
M3YYEHUS TEO0NIOrO-CTPYKTYPHBIX YCIIOBUIA Pa3MELLeHUs OPYAEHEHWs, TaK U
peaynbTatamu WUCCnefoBaHWiA HECMOTPA Ha TO, YTO NpWU ONpeAeneHuu
NO3ULMA OCHOBHOE BHUMaHWE ObiNO YAENeHo CcKraa4aTo-paspbiBHLIM



Tabnuuya 1

CucTemaTiKa 30N10TOPYAHBIX MECTOPOXAEHNN LIEHTPanbHO-KbI3bINKYMCKOTO PEroHa (Npu cocTaBneHny MCnonb3oBaHbl MaTepuanbl «atnacy pyAHbIX none u
MecTopox/AeHui 3anagHoro Yabekucrana [5])

Monea.komn. PyaHodopma-
HazBaHue rnaeHbie U LMOHHas MuHepane- Mopdonorus nposs-
Ng 2 [eonoro-c an noauuus obwekra
obLekta BTOpOCTE- npuHaanex- HbIV TUN PYA NEHNsA OpyAeHeHUs TPYKTYPH u
neHHble HOCTh
MuHepan1aosarHble Y3nbl nepeceyeHus
30Hb!, 30HbI PA3BUTUA PaanoMoB CeBep-CeBepo- -
Cepebpo Cepebpo-
1 BbicokoBorns- (sonoro 3onoto-cepebpo- cynbbacons- KBAPLEBLIX NPOXMNKOB, BOCTOMHOrO U CyBIWMpOT-
THOE oy ) pyaHas e PYAHbIe Tena KpecTo- HOFO Hanpasnexui 8
VP BUTHOW, CEprioBUAHON W TeppHrenHbIX Nopofax
NUH3000pasHo? hopMs! BecanaHckoi cauTsl (Rs)
MuHepan1aoBakHbie 30HbI CMATUA W Pa3psIBOB N
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HO- e NUH a3HbIX BOCTOMHOTO HANPaBreHNs! %
2| Payroisray Jonoto @PCeHONMPHT- Spusit) Ay 2000p ) Sl i C
S0NOTO-PypHaR nvpwT- NeHT006pasHbIX U B npefenax nnoLiaau e\
NUPHTOBbI KpyTonapatoLymx aane- pa3suTus Decanak- ~—
e crovceuTs! (Rs)
Yans! conpsixerus cy6- I
PypHble sanexv 8 supe N omb‘:’: ceBecy \ :
3onoto Sonotor Ky HeooBpazHo pacrio- BOCV'IPO‘JHbIX paanomopga A%
3 Nhiwii (© Pepkomeransto- | (apceHonuput NO¥eHHbIX cyBnnacto- Foenanax pasiTR N\~
YRYHTRY eoneprEpDn;) 30M0TOpYyAHaR -NupuT), BbIX LUTOKBEPKOB r::pureunfnx nopon (\,
bpa LEENUTOBLIA CEXYLLVX CTEPKHEBBIX & \ N/
yu )Kmp Becanarckod (Rs) v \\/
! TackaaraHckon ceuT (Ra)
Yankl nepecevenus
MurepanuaoBakHble CEBEepO-BOCTONHBIX 1
Tuput- 3onoro- 30Hb! C XuncobpasHsl- cybmepupmoranbHbix | _ O
4| AwmanTaitay 3onoto apCeHonupHT- apceHonupuT MV ¥ IAH3OBUAHbIMM pasfnomos B npepaenax 23
30noTopyAHas MUPYTOBbIA KpyTONazatoLLMMu PasBUTUs TepPUreHHbIX
PYAHBIMA TENaMK Tonuw, Gecanaxckom
cauol (Rs)

cTpykTypam. Pewenve 3atoit npobnembl nosgonut Gonee 3ddekTMBHO
NPOBOANTL MOWUCKOBO-Pa3BeAOYHbIE palboThl B Y3KOM reOnor4eckoM npo-
CTPaHCTBE NEPCNEKTUBHBIX CTPYKTYPHBIX NO3ULMAX U UCCTIEAOBAHMAX.

B ocHoee paHHoi pabotbl nexut metoguka AB. Koponesa u
MA. Wextmana [6], B.A. Kopones [7] nay4eHus reonoro-CTpyKTypHbIX ycno-
BUIA pa3MeLLEHNA 3HAOTEHHBIX PYAHBIX NONEit U MecTOpoXaeHuiA. Mpu aTom
OCHOBHOE BHUMaHWe YAENEeHO MeToAy W3YYEHUS Pa3pbiBHBIX CTPYKTYP.
MeToz0oM aHanoruit onpeaeneHs! CTPYKTYPHbIE NO3NLMN PYAHbIX OOBEKTOB ¢
OLIEHKOI Ha WX NEPCNEKTUBHOCTb, ANS BLIABNEHIUSA PYAHON MUHEpanuaaLum.

V3yyeHuio reonoro-CTpYKTYpPHBIX YCHOBUIA (hOPMUPOBAHNS 1 pasmelye-
HUS NOABEPITIMCH MECTOPOXAEHUA U PyAONPOSBNEHNS 3omoTa AyMuHaaTay-
BenbTayckoro pyaHoro paitoHa. Ocoboe BHUMaHUE YAENeHO pa3pbiBHbIM
CTPYKTypaM, KOHTPONMpOBaBWWM (HOPMMPOBaHME W NPOCTPAHCTBEHHOE
paaMelleHre (no3uumio) pyaHbix obbekTo. B ponu pyasoBmelaiowmx
nopoj B 3TUX 30MOTOPYAHLIX MPOSBNEHUSX BLICTYNAIOT TeppureHHble
obpasoBanus BecanaHckoit (pOXOTCKOW) CBMTHI HWXHero naneosos. [lo
OTHOWIEHWIO K CKNajvaTbiM CTPyKTypam MnO4YTW BCE  30M0TOPYAHblE
MPOSIBNEHNS paiioHa NpUYPOYEHBI KPbIMbSM aHTUKIMHAMBHBIX CTPYKTYP,
KOTOpbIE OCNOXHEHbI KPYMHLIMU CEBEpO-3anafHbIMi, CEBEPO-BOCTOYHLIMM
U CyOWMPOTHLIMM pa3nomamit. 30HbI CONPSKEHUN W NepeceyeHuit ux C
nonepeyHbiMW  rNyGUHHBIMW  pa3nomamu ABunucb Haubonee
BnaronpusaTHBIMM AN UMPKYRSUMM  (DRIIOWAHBIX  FMAPOTEpManbHbIX
pacTBOpOB ¥ hOPMUPOBAHMIO 30NOTOPYAHbIX OGBEKTOB.

AHanua CTPYKTYpHbIX YCMOBMIA  (hOPMMPOBaHWS  30MOTOPYAHBIX
nposienexun benbray nokasan WUPOKMIl AanasoH CTPYKTYPHBIX 3NEMEHTOB
KOHTPONUPOBABLLKMX NpOLeEcC pyAcoTnoxeHus. Bce nposeneHus sonota
(hOpMUPOBANUCL B CEMM CTPYKTYPHBIX MO3NLMAX, KOTOpblE CBS3aHbl C
30HaMK CEeBEepO-BOCTOYHBIX, CEBEPO-3anajiHblX Pa3fioMoB C y4acTkamu ux
WCKPWUBMEHWUA, COMPSAXEHWA W nepeceyeHnid. 30HbI  cyGnapanenbHblX
paanoMoB, a Takke KIMHOBUAHBIE CTPYKTYPbl, (hOPMUPOBaHHbIE 3a CYeT
nepeceYeHuil U COMpSKEHNIA CyOMEpPUAVOHAMNBHBIX M CEBEPO-BOCTOYHBIX
paspbiBOB Takke SABUNUCH BNaronpusTHON CTPYKTYPHOW noavuven Ans
NPOSIBNEHUS 30M0TOr0 OpyAeHeHUs. MepeuncnenHble Bbille CTPYKTYpHble
MO3ULMN KOHTPONMPYIOT BCE NPOSIBNEHNs 3onoTa benbtay.

LLinpokui guanasoH CTPYKTYPHbIX 3MEMEHTOB, KOHTPONMMPOBABLUMX
(hopmMMpOBaHie MECTOPOXAEHUA W PyAONpOsBNEHUA 3omota benbray
[aeT OCHOBaHWe NpejnonoXMTb, YTO PYAHbIA MpOLECC npoTekan npu
TEKTOHMYECKOW aKTWBHOCTM  PYAHOrO  palioHa, B HecTabunbHOW
reoAMHaMuy4eckoli obCTaHOBKE, aKTMBHOCTBIO PaspbiBHbIX CTPYKTYp. WX
aKTMBHOCTb 00ycnoBuna hopMUpOBaHUE NPUOTKPLITLIX FpaHelt paarnomos,
NPVOTKPBITHIX Y3MOB MX CONPSXEHWIA U nepeceyermii. Bce aTv npouecc! B
KOMNMEKCe C reonoruyeckon cpepol (TeppureHHoe obpasoBaHue)
co3fjanu OnpefeneHHble YCroBUA GnaronpuaTHble ANS MPOABNEHUs B
3TUX NO3NLMAX 30710TOTO OPYAEHEHNA.

B reonornyeckom cTpoeHim LieHTpanbHbix KbiabinkyMoB yyacTeyioT
paaHoobpa3Hble thopMauui NOPOA, XapaKkTepuaylomecs paannyHbIMu
NWTONOTMYECKUMU COCTABAMM, KOTOPLIE B COMETAHUM KaK PErvoHanbHbIX,
TaK W NOKaNbHbIX TEKTOHUYECKUX JMEMEHTOB W NPOAYKTOB MarMatama
obycnoBuny mMHoroobpasaue reonoro-CTPYKTYpHbIX TUMOB PYAHbIX Nonen
MECTOPOXAEHWIA 30110Ta U Ap. METaNsOB U WX NO3ULWIA B re0NOMUEcKoM
npoctpaHcTee. WayyeHne 3akoHomepHocTeidl  opmupoBaHus,
onpezeneHne haKkTopoB KOHTPOMNS OPYAEHEHUS W X re0Noro-CTpyKTypHas
TUnu3ayus, noasonuno X.A. Akbaposy u gp. [11] 3akniouutb, 4TO No3nyus
PYAHOro oBbekTa ABNAETCS PeLUaIoLLIUM NOUCKOBLIM KpUTEPUEM.

Moanums obbekTa B KOHKPETHOM reoNoruieckoN CTPYKTYpe — OAUH U3
BEAyLUMX NOMCKOBBLIX KPWUTEpPUEB, MO3BONAIOWMIA METOAOM aHanormun
BbIAENUTbL KOHKPETHBIN y4acToK NEepenekTUBHLIX Nonen Ha obHapyxexue
pyaHoit muHepanuaaumu. Mopdonomyeckne ocoBEHHOCTU CTPYKTYPHbIX
Mo3uLUi NO3BONAIOT MpeAckasaTts MOpPGONoNio U NPOCTPaHCTBEHHOE
pacnpocTpaHeHue 3HAOTEHHOTO OPYAEHEHWs. YUuTbiBas 3TO, MOXHO C
YBEPEHHOCTHIO  BbIAENUTL  CTPYKTYPHbIE  MO3MUMW  30MOTOPYAHBIX
NPOSBNEHUA  WUccneayemoil  TeppuUTOpWK, peKoMeHAoBaTb K
UCMOMNb30BaHNI0 WX B KayecTBe KPUTEpUEB MpU NOMCKOBbIX pabotax B
LeHtpanbHbix Kblabinkymax. [loBblleHne aeKTUBHOCTU MOUCKOBbIX
paboT MoXHO ByZeT AOCTUYL M NpU COMETaHMM NO3ULMA 0OBEKTa, Kak Mo
OTHOLEHMIO K CKMag4aThiM, Tak W paspbiBHbIM HapylweHusam. [Mosvyus
30710TOr0 OPYAEHEHUN B CKNaguathiX CTPYKTypax Mo BCEi TeppuTopum
peroHa onpeaensieTca NpUypO4EHHOCTBIO K KPbINbAM aHTUKNMHAMBHBIX
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Mo2uyum nposieneHuit 2onota B AyMuH2aTay-bensTayckom pyAHOM paiioHe

Tabnuua 2

Moanyumn
HaumeHoga-
he Hue obLekTa '_’L:T:K:; CrpykTypHas Texror:;g;usme- leoauHammnyeckan Feothuanyeckan
AYMUH3ATAY
3oHa nepeceyexue C3 u CB N 2
1 YayHKyayk Sybss pasnombl KMHOBUAHbIX 3% S0HEt o6 cnea{iux Cueseiun Gnoka -0,5-1,0
CIAKYD 5 b Y HanpsXeHuH Ha BOCTOK
2 Lllexeray Giba 3018 CB paxiona /',/ 30Ha 0YeHb cna:6ux Cwelenus bnoka 0510
- Hanps)XEHUA Ha BOCTOK
3oHa CB pasnoma, kKnuHoBMA, " 30Ha 04eHb cnabbix Cuellenus 6noka
2 Ceptikray 0381 bss Has crpyxry;;a ?) e HanpsKeHMH Ha BOCTOK 0,5-10
Baroniiios 3oHa nepeceyenus CB u C3 s S DUBRE CABRIC Cpgur no 30He
4 Wexer Sibss pa3fioMoB, KOHTAKTOBas 30Ha . — e TPaHUYHbIX pasno- -0.5-1,0
a MHTPy3uBa /‘ P ma Co3
> T
lOxHan N
5 Aymwraa 0151 bss 3oHa C3 pasnoma, KnuHOBMA- X 30Ha oYeHb cnsft’)ux Cwmelenus bnoka 05 o | +05
HasCTpyKTypa /' * N HanpsXeHWH Ha BOCTOK
6 3anaaxo Os.4bsy 3ona C3 pasriowa % 30Ha oueHb cngﬁux Cmeluerua 6noka 0510
LLioxetayckoe HanpsXEHWH Ha BOCTOK
C it b 30Ha 04eHb cnabbix Cmelenus 6noka
7 PoBHoe PRsts ° \ HANpSOXEHHiA e 0,5 0 | 05
& ettt CwelLenusa 6noka
8 38’?”:“" O23bs: 3oHa C3 Hageura ‘_ 30":;2:;;:6“ Ha OB, aktushocte | 0.5 0 | +05
ay \ P Hazeura
™ c
. meLeHua bnoka
9 Mapan PRsts 008 GHDRROVI GO > SHOHE Gl cn§6ux Ha lOB, aktusHocte | 0.5 0 | 05
LUMPOTHOTO pasnoma HanpsXeHUH
L o Haneura
Cmellerua 6noka
Aymunaara- Sl R / 3oHa cnabbix Hanps- | Ha tOB, akTuBHOCTL
10 yoKoe Os:3bs; Mbl ¥ €10 CONPAXEHUS C /.//_ S Yo (PaHMYHEro paano- 05 0 | 05
LUMPOTHbIM pa3pbiBaMi SUA
Cwmetuenue Gnoka
3oHa cnabbix Hanps- | Ha C3, akTuBHOCTL
1" KaHaga 525 O23bs 30Ha LWMPOTHOrO pasnoma - Nl LUHpOTHOTO p&ano- 05 0 | 05
wa
Cmeuerue Gnoxa
BocrouHo- N o Ha C3, akTuBHOCTbL
12 | Aymuwsara PR, ts B 3oHe CO3 g 3ota °’;(be‘:); PR KITMHOBUAHOM 05 | 0 | w05
ycKoe CTPYKTYpa, paano-
ma CP3.
e Cmeuenue 6noka
Mecropoxae- - Ha C3, akTuBHOCTbL
13 | Hue Anxuby- 023bss KnuHoBuaHas ctpykTypa i T S0 c::% i KIMHOBHAHOM 0,5 0 | +05
1y, lagoH ces CTpYKTYpa, pasno-
ma CP3.
\,&
E 30Ha yMepeHHbIX AxtueHocTe C3
14 HapexHoe 0Ozabs; 3oHa C3 pasnoma N HENpSOXEHHA paanoua 05 0 | 05
N
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15 HoBbii PR, ts Haisarosen ona .\\ 3oxa cnaﬁbnf Hanps- AxTusHocTs C3 05 o | +05
ot XEHWH pasnoma
Ny
16 | Yurenurckoe 02:3bs: 3ona C3 pasnoma N Sk cnaﬁbnf bepg: Axrystioots C3 05 0 | +05
N XEHUHA paanoma
N
i
17 LWypchosoe PR: ts 3ota C3 pasnoma \. o8 cnaﬁbns i Axruesioett: 3 05 0 | H5
2 XEHUHA pasnoma
N
~ 30Ha cMATHA,
NV 3oHa cnabbix Hanps- | 2 onoCTe KIMHO-
18 Xongac PR: ts 30Ha cMaTUA i BUIHOW CTPYKTYpa, 05 0 | 05
e akTuBHocTb C3
painomoB
i AxtusHocTb C3
19 [MecyanHoe 023bs, SoKa cySnapanemLIX paarc- SN H0KS Ol cne.sﬁux HaABUrOBOM CTPYK- 0,5 0 | 05
MOB R, HanpaxeHun
s Typa
@ 3oHa cnabbix Hanps- AmBHOC.T =
20 KoHTaxroBble Oz3bs; KoHTakToBas 30Ha Y 2 WEHHI HaABUrOBOM CTPYK- 05 0 +).5
Typa
et :
21 [ixamaixon PR, ts 3oHa mexaycybnapannentbix "%" 3oHa cnaSbnf Hanps AxtueHocTb C3 0510
_ B XEHUH paanoma
> § CmelleHus 6noka
. ?
22 OpauroyHoe 0,3bs; 3oHa CB pasnoma } %H:aﬁ":s(z::;'x : Ha 10T, aKTUBHOCTb -0,5-1,0
¥ P CB pasnoma
YayHcan, CwmelyeHue bnoka
HOXHbIH YayH- 30Ha ymepeHHo- Ha tor, nechopma- IR
& cait, Bruxanko- Ozsbs, SoHLtcaAnO cnabbix HanpsxeHua | uua napog ¢ obpa- i
pa 30BaHUE 38 CHATUN
BENBTAY
il s . e 3oHa HeATpanuaa- AKTMBHOCTb TpaHuy-
24 Kaparaycioe 02:3bsy pasnombl, KMHOBMAHAA Eeii g - ™ P 05 0 | 05
e MK HaNpsXeHuIo Hero pasnoma CO3
rpynna cTpykTypa (?) O
o AxTuBHOCTL C3
e, _ | pasnoma, yuacTkos
2 Anrbiatay O23bss 3oHa C3 parnoma y4acTkm x 3oHa cna6w§ Hanpsa bt Jguat o 05 o | «05
ropka CONPAXEHOM Pa3nomMoB . XKEHWIH
7 Gonee menkuMun
paspbiBamu
AKTUBHOCTb 30HbI
S , napHbix C3 paano-
3oHa ocnoxHenus cybnapan- K 3oHa cnabbix Hanps- e e SHOn
26 Benbra PR; ts 2 \< S 5 LWMPOTHbIM paspbl- 05 0 | 05
NeNbHbIX HapyLLIEHHHA ~ KEHWHA
BOM, yCUneHue
necopman uu
ycunen
R s 30Ha BNUAHNA
27 Kanybekoe Sibsy (T %Hs;qzr:et’:‘::ﬁux aecopmal um 05 0 | +05
.\' P pacTaXeHuA
3oHa BnuAHKA
3oHa C3 paanoma, KNWHOBKA- e
28 ':-lﬁ::T (?g):?g: 03.81bss L cTpy e VU sunpn. N k el pacﬁm:aau::m- 05 0 | +05
KeHus C3 U WupoTHoro \ HanpPAXeHUA ! § ) r
Thip " HOCTb KNUHOBUAHOW
pasnomos \
CTpYKTYpbI
\ AxtusHocTs C3
MecTopoxae- 5 #, 30Ha o4eHb cnabbix
29 B Tasrharat 0381 bs; 3oHa C3 pasnoma \ HENpSXEHIA pasnoma u KHHo- 05 0 | 05
\ BUZHOW CTPYKTYpbl
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SaHa I pannion, iKiio- X AxtueHocTs C3 paano-
30 Mecropoxaetue 03.51 BUAHaA CTPYKTYP 3a cyeT o\ 3oHa oyeHb cna- N # KMHOBNIHOR 05
Acayn bss conpsxeHun C3 paano- \\, el ObiX HaNPSKEHMHA - & :
MOB TPYKTYP
3oHa [layrbiaTayckoro
st pamtuga:qazrz‘::onpﬂ- 30Ha 0yeHb cna- ARIMBIORb B peine:
31 BoicokoBonbTHOE Sibsy ! Z MOB, rny6uHHoR fapbi- +05
xeHus ¢ CB pasnomom, Obix HaNpsXeHu# g
Au-Ag TacKom CTPYKTYpbI
KNMHOBUAHARA CTPYKTYpa
3oHa [layrbiaTayckoro
2 AktusHocTb CB paano-
Mecropoxaerue pasnoma, y4acToK conps- // 3oHa HeAATpanuaa- 4 3 .
32 [ayrbia Sibes xeHus ¢ CB pasnomom, i LM HanpsKEHUHA "0:;:3?2""0" ﬂa: b 205
KIMHOBWAHAA CTPYKTYpa TPYKTYP
3oHa [layreiatayckoro AxTusHocTb CB pasno-
Mecropoxaerue pasnoma, y4acTok conps- o/ . MOB, ryOuHHOM [lapbi-
33 Acayxak, Cesepo- S1bss xenun C2 ¢ CB Hapywe- 7 30:1:”32’:;? Tacko! CTPYKTYpbl 30Ha +05
acaykakckoe HWEM, KNMHOBUAHAA 4 P BIMSHMA Aechopmall i
CcTpyKTypa pacTsXeHus
e 3oHa HeifTpanua- AxtusHocTb CB
34 | Ceepo-BOCTOYHOE Sibss 3oHa CB pasnoma A M Hm:ﬂr?xeuui pasriona 0.5
AxtuerocTs CB pasno-
35 MpuaopoxHoe Sibss 3oHa CB pasnoma b o g:l;'a r;:e:;:::; Ma, 30HbI ero nepeceve- +05
o 2 5 P Husi ¢ C3 paspbisam
BanapHbiit Kapacait
36 Boc'rou::iu feos 0351 KoHTakToBas 30Ha mexay 3oHa cnabbix 30Hbl BAUAHUA aedop- 05 | ol <05
: bss (bs3) HanpsXeHUn Mal UK pacTAXEHUs ! i
LieHTpansHbid
Kapacai
Mecropoxaerue N
37 Cesepo- Sibss 30Ha C3 pasnoma . ig:z :::g:l: An::r?:;: c3 05 | o <05
Dayrsistayckoe
/ AKTMBHOCTS CyGMepHaK-
38 M:c;::::geuue Sibss 3oHa CB pasnoma _/ g:;a r:‘ e:;:::; oHanbHbix M CB 05 | 0] +05
ray / i pasnomos
/ AKTUBHOCTb CyBMepuan-
3oHa CB pasnoma ; 30Ha ovyeHb cna-
39 | tOxoe, Yaynbynak | Sibss Tetiut onopcran (7) ./_./ B ekt OH?:ZZ;:.: :BCB 05 | o] 05

CTPYKTYp, KOTOpbIE BO MHOTMX Cryuasx COXpaHWnuch (hparMeHTanbHo. 06pasoBaHWAM NO3BONAKOT 3aKMOYUTL, YTO CTPYKTYPHbIA dakTop —

OToT hakT Ha MHOTO COKpal@er nnolWwaab OMOWUCKOBAHWUA, YTO CTPYKTYpHas MO3UUMA WrpaeT rNaBeHCTBYIOLWYIO ponb B pasmelle-

OTpa3nTLCS B peaynbrarax NouckoBbix pabor. HUM OpYAEHEHUs, a reonoruyeckas cpeja, €ro NUTONOrUYECKUi
poBeAeHHbIe UCCNeAoBaHNA NOKa3biBaOT, YTO BCE NPOABME- COCTaB W (U3NKO-MEXaHUyeckue CBOMCTBA — 3TO [MaBHbIE NPUYUHBI

HWA 30M10Ta perMoHa WMEIT YEeTKO BbIPAKEHHYIO CTPYKTYPHYIO 3anOXeHUs U PasBUTUS PaspbiBHBLIX CTPYKTYp, oBpasoBaHHbIX MMM

noauymio. Mopdonornyeckue 0CoBEHHOCTU PYAHLIX TN W NpO- CTPYKTYPHBIX MO3NLMUNA.

CTPAHCTBEHHOE pa3MelleHne UX NO OTHOWEHUIO K reonornYeckum
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Abstract:

Review the examination geologic-strukturals position gold mine location of Auminzatau-Beltades is mine of district Central of Kizilkumesm. Everybody location placement
in seven strukturals of position formations north-lasterty, north-westerly, full-scale sistemesfraktures and theirs is combineFindinosreslarch recommended using how criterion
search gold mines manifestation.

Keywords: useful fossil the golden, region, golden, structural position, textbook, arrangement mountain the gold.
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OLIEHKA CEIZVCMMLIECKOIZ OMACHOCTU HA OCHOBE I'c
TEXHONOIrMM HA NPUMEPE BOCTOYHOIO Y3BEKUCTAHA

Maqolada o'rganilayotgan mintaqa uchun yangi GIS texnologiyasidan foydalangan
holda Sharqiy O'zbekistonning geologik tuzilishi va muhandislik-geologik sharoitlarini
hisobga olgan holda seysmik xavflar masalalan ko'rib chigiladi. Unda GIS bilan GPS ning
va masofaviy zondlash matenallarini tadqiq qilish texnologiyasi birgalikda qo'llanilishi ba-
tafsil tasvirtanadi va ko'plab amaliy muammolarni hal qilishga yordam beradi, bunga lyoss

XycomupaauHos A.C.,
CTapLMi HaYYHbIW
coTpyaHuK UHcTuTyTa
Ceicmonorun AH PY3,

Jinslarni cho 'kuvchanligini prognoz qilish va boshqa xantalarini tuzish kiradi
Maqola tadqigot dasturini amalga oshirishda GIS imkoniyatiari ro'yxati bilan yakunlanadi
Tayanch iboralar: seysmik xavf, cho'kuvchanlikni prognozlash, lyossli gruntlar, geo-

grafik axborot tizimlari, masofadan zondlash
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2e0/102u4ecKoeo
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peanuzayuu npospammel UCCedosaHus.

Knroyeeble cnoea: celcmuyeckasi ornacHocms, npoz2Hoa npocadowHocmu‘ neccossie

oracHocmu ¢

yenoeut
Y3bekucmaHa ¢ npumeHeHuem Hosol [MIC mexHonoauu rnpumeHumenbHo 015 udy4yaemozo
peauoHa. [JemansHo onucbkieaemcs npumeHeHue MIC coemecmHo ¢ GPS u mexHonoeuu
Komopble o3gonswom
pewame MHO2ue npaKkmuyeckue 3adayu - cocmasfeHue Kapm npoeHosa npocadoyHocmu
neccoebix nopod u Op. Cmambs 3asepwaemcs nepevyucneHuem eoamoxHocmu MC npu

poktop PhD

y4yemom

BocmoyHozo
3uémoer 6.3,

cTaplwuit npenogasaress
TawWKeHTCKOro HHCTUTYTa
N0 NPOEKTUPOBAHHIO,
CTPOUTENLCTBY U
aKennyarayuu
aBTOMOBMNbHBIX AOPOT

ropodel, 2eozpaghuyeckue UHGHOPMayUOHHbIE cucmeMbl, QUCMaHUUOHHOE 30HOUposaHue

Mpobnema 3awuTbl OT CENCMUYECKOIA ONAcHOCT NpedycMaTpusaer
KOMNMEKe pasHoobpasHbix No hopMeE U COAEPKAHNIO aHTUCENCMUYECKUX
MeponpusTUiA. VX ycroBHO noapasaensioT Ha: A0ONrOCPOYHbIe NnaHoBble -
ceficMUYeckoe pavioHWpOBaHWE W CE/iCMOCTOMKOE  CTPOWTENBLCTBO,
CTpaxoBas MonuTUka, NpoceeTUTENbCKas paboTa v Ap.; NpeBeHTUBHbIE -
olueHka W npu HeoOXOAUMOCTW BOCCTAHOBNEHME CENCMOCTOMKOCTU
KOHCTPYKLWIA CTPOEHWA W AP.; ONepaTUBHbIE - CnacaTenbHble W aBapuilHo-
BOCCTaHOBUTENbHbIE paboThl. Mpu obLiem ceiicMU4eckom paitoHUpOBaHM
onpefenseTcs noTeHuManbHas Wik UCXoAHas cefcMU4ecKas OnacHoCTb B
Bannax W AvHamuueckux nokasatensx. [lanee  ceMCMUYECKUM
MUKPOPalOHMPOBAHUEM OHA YTOYHAETCA HA OCHOBE WHXKEHEpHO-
TeoNOrMYECKMX, reoduUanyecknX U UHCTPYMEHTANbHLIX CECMOMNOrNYECKUX
uccreaoBaHuii. B 3aBUCMMOCTM OT CBOWCTB MHXEHEPHO-TEONOMMHECKMUX
YCNOBUA KOHKPETHOW MECTHOCTM WHTEHCMBHOCTb COTPSICEHUS MOXET
MeHaTbes A0 |= + 2 Gannos ot ucxogHow, yto TpebyeT obasatensHoro
yyeTa npupalLeHini MHTEHCMBHOCTM COTPACEHWI NpWU NPOEKTUPOBAHIM
CECMOCTONKMX O0OBEKTOB. XapakTepHOi OCODEHHOCTBIO WHXEHEepHO-
reonoryeckoil Cpeabl ABMSETCA M3MEHUUBOCTb (PUINKO-MEXaHUYECKUX
CBOWCTB MOA AEHCTBUEM NPUPOAHBLIX MMM TeXHOreHHbIX daktopos. Oco-
BeHHO W3MEHYMBbI NECCOBLIE MOPOADI, KOTOPLIE WMPOKO PACNPOCTPaHEH
1 ABNAIoTCA ocHoBaHeM Bonee 70% CTpoeHMil BO3BEAEHHBIX Ha TEpPUTO-
pun YabekuctaHa. Hapacratoliee TexHoreHHoe BO3AeiCTBUME Ha cpedy
NPUBOANT K MPUPALUEHUAM CECMUYECKO MHTEHCUBHOCTH W CO3AaeT
[ONONHUTENbHbIE CECMUYECKUE HATPY3KM Ha 3AAHUA U COOPYXEHMS.
MoaTomy AN NNaHNPOBaHUSA aHTUCEMCMUYECKUX MEPONPUATUA Heobxoau-
Mbl TEXHOMNOrMW NPOTHO3VPOBAHNS CENCMOIKOMOMMYECKUX M3MEHEHMIA Ha
cpeaHe u gonrocpoyHyto nepenektuey 5, 10, u 15 net [1].

MupoBoit  onmbIT  W3yYeHMs M NMKBMAAUWIA  NOCNEACTBUMA
KaTacTpO(UUECKUX 3EMMETPSICEHUIA NOKa3an NEepenekTMBHOCTL PELIeHNs
3afay MO CHUXEHWIO NOCMEACTBUAN 3eMMeTPACEHMA no  3apaHee
ONTUMW3MPOBAHHLIM CLEHApUAM, YTO NpeaonpeaenseT akTyanbHOCTb
CO3JaHMA KOMNMEKCHON TEXHOMOMMW OLEHKWN CEeiCMUYECKOl onacHoCTH B
peanbHOM BpemeHM. Takas TexHonmorus JOMXHa Hapsgy ¢
NPOCTPAHCTBEHHOW  CTPYKTYPOW  MOTEHUWAnbHOW  CercMU4eckoit
ONacHOCTM CoAEpXaTb NPOrHO3HBIE OL|EHKW BEPOSITHOCTY BPEMEHM, MecTa
M CUNbl BO3MOXHbIX 3EMNETPACEHWA, @ TakKke PacnpoCTPaHEHHOCTb
BTOPUMHbIX yLiepb obpasytowmx (hakTopos.

CoBpeMeHHas METOAOMOMMA NporHo3a aemneTpscerni Gaaupytotes
Ha pesyneTatax WCCNefoBaHWiA (U3NKN CECMOreHHbIX MPOLECCOB W
(heHOMEHOMNOTMM  COMYTCTBYIOWMX WM aHOManbHbIX  MPOSBNEHMIA
NpupoAbl. AKTYy HENOCPEACTBEHHOTO Pa3pyLUEHUs CENCMUYECKOro ovara
npeawecTsyeT aTan MOAFOTOBKM OT HECKOMbKMX A0 AecsiTka neT B
3aBucumocTH oT obbema ouara. B atoT nepuop noa AeiicTeuem
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NPUNOXEHHBIX HanpsKeHWA, 3oHa OyAywlero paspblBa WCNbITbIBAET
aHomarnbHble fAedopmauuu. MaructpanbHblil paspbls  NPOUCXOAUT Npu
[NOCTUXEHUN aHOMarnbHbIX Aedopmauuii oTHoCUTENbHOW BenuuuHbl 10-4.
[vHamnka fedopmaumnin B XoAe NMOATOTOBKN 3eMNETPACEHUA UCTbIThIBAET
HECKOMNbKO 3TanoB CBA3aHHbIX C KAYECTBEHHO paanuuaowumucs dasamu
TpelwmHoobpa3oBaHus, KoTopble 0BYCroBNeHs! AUHAMMUKOW 3EMHON KOpbI.
®uanko-maTemaTyeckue OCHOBbI MPOTHO3a MecTa, BPEeMEHM W Cumbl
3emneTpsiceHnit  paccmoTpeHbl B [2]. OHM OCHOBaHbl Ha
3KCNEepUMEHTanbHbIX MaTepuanax MOHUTOPUHIa KoMmnnekca
reohU3NYECKHX, TMAPOreOXMMUYECKUX W re0AMHAMUYECKNX NapamMeTpoB.

B coBpemeHHbIX YCNOBMSX peanu3auuio Takoro CRIOXHOrO NpoekTa B
macutabax pecnybnuki uenecoobpasHo npooanUTL Ha 6a3e coBPEMEHHbIX
MHHOPMaLMOHHO-KOMMY HUKALIMOHHBIX TEXHOMOMMIA, BKNKOYas reorpaduyeckue
nHbopmaumorHble cuctembl (TVC), rmobaneHoe noauuyvposanue (GPS) u
TEXHOMNOrMN UCMONb30BaHUA MaTepuarnoe ANCTAHLUMOHHOMO 30HAUPOBaHNS.
Peanusauus TMC noasonut pelwatb B aBTOMaTU3MPOBAHHOM PEXMMe KOM-
NAeKC 3afjaY, CBA3AHHBIX OLEHKOM NOTEHLWANBbHOWM CEMCMUYECKON ONacHOCTH
1 NPOTHO3a 3EMNETPACEHUI, NPUHATUEM ONTUMANbLHBIX PELEHUA C Y4EeTOM
VHXEHEPHO-TEOMNOMYECKX YCNIOBMIA aHaNM3MpyEMON TEPPUTOPUM, C MUHUMU-
3auveit ywepba OT BOIMOXHOTO 3eMNETPACEHUS, B TOM Y1CHe:

BO3MOXHOCTb ONepaTMBHOrO NOMyYeHUs NOMHOM WHdopMauun o
NOTEHLUanLHO CeiicMUYecKoi onacHocTH Nioboro paiioHa Ha TeppuTopum
pecnybnukm.

BO3MOXHOCTb COBEpLUEHCTBOBAHWA W aBTOMaTM3aUUM ynpaBneHus
Ga3amu faHHbIX O NOTEHLUANLHOWM CEACMUYECKON ONAcHOCTH TEpPPUTOPIM C
Y4ETOM UHXEHEPHO-TEONOMMYECKUX YCIOBMIA.

BoamoxHocTb paapaboTku LudpoBbIX KapT NPorHoaa.

BoamoxHOCTb onepaTMBHOrO nNpeAocTaBneHns  notpebutento
3anpatu1eaemoil MHdopmaLum B yA0GHOM Ans HEro Buae 1 Ap.

YenewHasa peanusayus [WC  Bo3aMOXHa npu  rpamoTHO
CNPOEKTUPOBAHHOW ABTOMATM3UPOBAHHOW CUCTEME C  y4eToMm
BO3MOXHOCTEW MH(OPMALMOHHBIX CUCTEM, TEXHUYECKOMW, TEXHOMOrM4YEcKon
obecneyeHHOCTH, MECTHBIX YCTOBUIA U peanuid. 31O NO3BONUT CIKOHOMUTL
BlofKeTHblE CPEACTBa, TPYAO3aTPaThl Ha CTPOUTENLCTBO NPOMBILLMEHHBIX W
TpaXAaHCKMX ODBLEKTOB, MMHUMW3MpOBaTb  ylwepd OT  BO3MOXHbIX
HeraTMBHbIX NOCNEACTBIN 3eMNETPACEHMIA.

MHorvie 13 ynoMsaHyTbIX 3afiay MOTYT peluaTses U peluanuck paHee be3
uncnons3osanua MMC-cpeacts. Vicnonb3aosanue MVIC noseonseT ¢ GonbLuoii
3thheKTUBHOCTLIO 1 YA0BCTBOM ANA Nonb3aoBaTeNns OpraHWu3oBaTh B eAUHbIN
KOMNMeKc onepayuu BBOAA W OOHOBMEHMA WCXO[HOW WMHGOpMaLwK, ee
nepepaboTkh ¥ oTOOpaxeHWs peaynbTatoB, pewaTtb 3ajauv
NpOCTPaHCTBEHHOTO aHanuaa. MpumeHeHue MIC-TexHonomii cyLecTBEHHO
noBbIlWAET OnepaTMBHOCTb BCEX 3dTanoB paboTbl ¢ MpOCTPAHCTBEHHO-



CXEMATHYECKAS KAPTA
PACIHPOCTPAHEHHA JECCOBBIX NMOPOJA BOCTOYHOIO
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cTpaHeHms néccoebix nopoa BocTouHoro Ya6ekuctana»

pacnpefeneHHbIMIN AaHHbIMY, HaYMHas OT BBOAA MCXOAHOWN MHoOpMaLum,
€e aHanuaa 1 Jo BblpaboTku pekoMeRAaLMiA N0 NPUHATMIO YNpaBMEHYeCKUX
pewennit. OHa nO3BONSET MCNOMb30BATL COBPEMEHHBIE 3MEKTPOHHLIE
CpefCcTBa reofeann u cuctemsl mobankHoro nosuumoruposanmus (GPS), uro
NpeACTaBnseT onepaTUBHYIO MHAOPMALMIO BLICOKOA CTENEHU TOYHOCTH.

Tematuyeckue, WHCTPYMEHTamNbHbIE W TEXHOMOMMYECKUE KOMMOHEHTHI
INC moryT chopMupoBaTbCA NPU HANMYMK JOMKHOMO KapTorpagm4eckoro
obecneyeHnss M MOHUTOPUHTA COCTORHUS  TEPPUTOPUN, CUCTEMb
pacnpegeneHHblx 0a3 fAaHHbIX C  3aWMWEHHOW  BUPTYanbHOW
KOpnopaTUBHOW CUCTEMON CBA3N B PErMOHAmNbHOW CeTU, C BO3MOXHOCTHIO
noAkmioyeHna K rnobanbHoit cetu uHTepHet. [lpuenekatensHocts [UC
COCTOWT B NPEeACTaBNEHUN UHDOPMaLMK Ha kapTorpaduyeckom (oHe, 4To
cnocobeTByeT NOBLIWEHNIO YPOBHA BOCMpUATUS, obpabBoTkn ¥ aHanuaa
WHOpMaUMK Npyu NOATOTOBKe, obecneynBaeT KOMNMEKCHOE U HarnsgHoe
npeactaeneHne MHboOpMauum C ee  TEPPUTOPUAnbHON  NPUBS3KON,
NO3BONAET HArMAAHO 0TOBPaaNTL AVHAMKKY NPOLECCOB W ABMEHWIA, a TaKkxe
ocywecTeute Mx Moaenupoeanue. JOddektusHas peanuaaums [UC
HEBO3MOXHa ©e3 WCNonb3oBaHWA Hay4HbIX pa3paboTok W NOAXOACB K
peLueHnio mocTaBneHHbIX npobnem. 310, Npexae BCero, onbIT paspaboTk
paanuuHblx cuctem ACY, wucnonb3oBaHve paspabotok B obnactu
TEMaTU4ECKOrO reonoro-CeficMonoryeckoro kapTorpagupoBaHus, MeToAoB
CO3/@HNA OLUEHOYHBIX W CUHTETMYECKUX KapT C UCMOMb3oBaHWEM
MaTepuanoB  AWUCTAHLMOHHOTO  30HAWPOBAHUA U COBPEMEHHbIX
KOMNLIOTEPHBIX MeToAoB WX obpabotki, paspaboTku UMPOBLIX U
3MEKTPOHHBIX KapT [34].

OdextBHocTe 0T Mcnonbaoanus [UC He Bcerga oueBuAHa,
yuuTbiBas 3aTpaThl Ha ee coafaHue. B AaHHOM cryyae ee MCMonb3oBaHus
BbipaxaeTcsi B CrigAyloLux acnekTax:

— CHUXEHWe OCHOBHbIX 3aTpaT OT BeAeHus U obHoeneHus Bl pucka
HEOBOCHOBAHHOCTM NPUHUMAEMbIX YNPaBMEHYECKUX PELIEeHUI;

— NPUMEHeHWe BbIYMCIIUTENbHBIX NNat(opM W  NPOTPaMMHOrO
obecneyeHus, 3aLULLEHHBIX OT HECAHKLMOHUPOBAHHOIO JOCTYNa;

— opHoBpemeHHasi obpaboTka uHGopmaLuu ¢ GonbLIOI TEppUTOPUM B
eAuHOM MacwTabe C BbICOKOW NPOM3BOANTENBHOCTBIO PacTpoBbIX U
BEKTOPHbIX ONEpaLiuii, B TOM Y1Ce B pearnbHOM MacluTabe BpeMeH:;

~ BO3MOXHOE pacLuMpeHne OT NepBoHayanbHo nnaHupyemoit obnacty
NpYMEHeHNs 0 UCNOMb3oBaHUs B ApyrX oBnacTax ¢ pacluMpeHnem kpyra
peluaembix 3agay;

~ MHOrOKpaTHOE WCMONb30BaHWe TEOMH(OPMALMOHHON CUCTEMBI B
WHTepecax pacTywero kpyra nonb3oBaTenei, BO3MOXHOCTb ee
MCNOMNb3oBaHUs B CETH;

— MOBLILIEHNE KaYecTBa BLIXOAHOW NPOAYKUNN U NPONIBOAUTENBHOCTU
TPyAa 3a CYeT UCNONb30BaHNS BbICOKUX HayKOEMKMX TEXHONOTUIA;

— NOBblWEHUe kKayecTBa W ONEpaTUBHOCTU  MPUHMMAEMbIX

[IPOTHO3A ITPOCAJOYHOCTH TEPPHTOPHH
V3BEKHCTAHA

Cormmae: N 111 Miepuuson; & C. Xyromasoomm o o

G ¢ T L,

apTa «CxemaTiyecko# kapTkl NPOrHO3a NPOCaf04HOCTH TEPPUTOPUK pacnpo-

ynpaBrneH4Yeckux pelueHnii 3a cyeT Gonee BbICOKOW
OBBbEKTUBHOCTM M KayecTBa MCNONb3yeMoit
nHdopmauym v ap. [5].

YuuTbiBa MHOTONNAHOBOCTb UM BHYWMWTENbHbIE
0bbeMbI, MPOEKT W3bICKaHMs Pa3buT Ha HECKOMbKO
atanoe. [peacTaeneHHbId aTan NoceAlleH co3gaHnio
UncpoBoit KapTbl NPOCaZO4HOCTU NECCOBBIX MOPOA,
KoTopas sBnseTca Haubonee 3HauMmbiM  yuwepb
obpaayiowym thakropom. PaspabotaHa TexHonoms v
BbINOMHEH 3Tan LuudpoBol kapTel Ans BoctouHoro
YabekuctaHa.

PacnpocTpaHeHue, reHeainc, BeLeCTBEHHbIN cocTaB
W VHXEHEpPHO-TeONoruyeckne CBONCTBA  NECCOBBIX
nopog pervoHa uayyeHsl A. MasnsHosbiM 1 ap [6],
BopoHosbim [7], X.A. Ackaposbim [8], A.W. VicnamoBbim
[9], AM. Xypnaitbepreroseim [10], M.LU. LLlepmaToBbim
[11], 3.B. KagpipoBbim [12], n mHOrMmMu Apyrumu.

AHanua peaynbTaToB uccriejoBaHuiA BblLLeyKaaaHHbIX
aBTOPOB, & Takke [eTanbHOe U3y4YeHne NecCoBbIX NOPOA
NOKa3bIBAIOT, YTO B PEMMOHE NECCOBbIE NOPOAbL! LMPOKO

T - ——

npeAcTaBneHdbl  3MOBUaNbHbIMK,  3MOBUANbHO-
AenioBUanbHbIMK,  AenioBuanbHbIMK,  AentoBUanbHO-
nponBManbHbIMK,  annoBUanbHO-NPONOBUANBHLIMK,

NPOMIOBUANBHLIMK, ANMIOBUANBHBIMA U TEXHOTEHHBIMW  FEHETUHECKUMU
tanamu. OHW pasnuyaioTcs Mexay coboii no BO3pacTy, NOMOXeHWo B
penbede, XxapakTepy pacnpocTpaHeHWs, MOLWHOCTH, BELIECTBEHHOMY
cocTasy, BOAHO-U3MHECKIM, AedOPMALIMOHHO-NPOMHOCTHBIM, NPOCAA0UHbIM
M CceiicMMYeckuM CBOWCTBAM. B WX  pacnpocTpaHeHun CyliecTeyioT
onpegenexHas BepTUKanbHas 30HaNbHOCTb U BbIAENsOTCA 3 30Hb! [13].

Takoi xapaktep pacnpocTpaHeHus W (POpPMUPOBAHUS Pa3nU4HbIX
TEeHeTUYECKUX U BO3PacTHbIX TUMOB NECCOBbIX NOPOA B3aUMOCBA3aHbI
onpegeneHHbiMW  (bazami  TEKTOHUYECKWX  ABUXEHWA W LMKnamm
aKKyMYmALMIA UCXOAHOTO NECcCcoBOro MaTtepuana. Kaxabin Lukn akkymynsyum
XapaKkTepuayeTca (hopMMPOBaHUEM TEpacCoBbIX NOBEPXHOCTEH (YpPOBHEH) U
obpaszoBaHuaM naneonousbl. [lpeBHME Naneonousbl, UMelowue
pacnpocTpaHeHue B TorLe NeccoBblX NOPOA PeroHa, paccMaTpuealoTes B
pabotax FOA. Cksopuoea, A.M. Nycaka, A.M. Haceipoea, H.W. Kpurepa,
M.P. Mockanesa, M.W. LWepmatosa, 3.B. Kagbiposa,
AE. JagaHoea, AA Nazapenko, .H. CrenaHosa, Y K. A6ayHasaposa, H.I.
Maensa+osa, B.T. Tpodumosa, C[l. Banbiosa, T.B. Angpeesa n ap. Wx
TpaHyroMeTpUYECKU, COMEBON, BOMOBOW, MUHEPANoMUYeckuii cocTas, BOAHO-
(huandeckne, NPoCcaAoUHbIe U NPOYHOCTHLIE CBOMCTBA Bbinu MayyeHsbl M.LL.
LLlepmatosbim [14], H.I. MasnsHHoBbIM [15].

Ha ocHoBe npoBegeHHblx B 2007-2011 rr.  MHXeHepHoO-
CEICMOreonorMyeckux UCcCNeAoBaHui U UCMONb3oBaHNs (DOHAOBLIX U
nuTepaTypHbIX Matepuanoe Ha base npumeHenus cospemeHHblx MC-
TeXHonorui Hamu paspabotaxa uudposas «CxemaTuyeckasn kapTa npo-
HO3a NpOCAZOMHOCTM TEpPUTOPUM pacnpocTpaHeHus NECCOBLIX NOPOZ
BocToyHoro YabekucTaHan.

Mpoyeaypa co3ganus W obBHoBneHus KkapT Ha ocHoe [UC-
TEXHOMOMWA  CylWecTBEHHO Gonee npocta MO CpaBHEHUIO C
TpaguLNOHHBIMM MeTofamiu. Hamu 6binu paspabotanbl undpoBble
KapTbl NPOTHO3a NPOCafOYHOCTW NECCOBBIX TEPPUTOPUIA HA OCHOBE
MaTtepuarnioB  JWCTaHUMOHHOTO  30HAWPOBaHWUA U  peaynbTaTos
reoAesnyecknx namepeHuin. Ha HayansHom atane 6bina paspaboTtana
yudposas Tonorpacguyeckas ocHoea Mmacwraba 1:500000. B
fanbHelleM Ha Hee HaknajblBaeTcs TemaTtuyeckas Harpyaka. B
kayecTBe Tonorpaduyeckoil MCNonbaoBaHsl Tonorpacuyeckue KapTbl
nocnepHux net uaganui. Kapta npepctaBneHa B BEKTOPHOM
dopmate, 4to npegcTasnseT psjg yAoOCTB W AONOMHUTENbHbIX
BO3MOXHOCTEW aHanu3a W obpaboTkn KapTorpaduyeckoit
MHpopmMauyuu. BoO3MOXHOCTL NOCMOWHOrO nNpeAcTaBneHnUs
kapTorpacduyeckon MHdoOpMauun coszgaer pAA  AONONHWUTENbHBIX
yaobcTB npu aHanuae, MO3BONSA BKNIOYaTb WK BbIKMKYATL U3
paccMOTpeHUs OTAenbHble TemaTtuyeckue crow. pu ysenuyeHuu
kapTorpacuyeckoro u3obpaxeHus, NpeACTaBNEHHOrO B BEKTOPHOM
cdhopmarte, Ka4eCTBO €ro 3aBUCUT OT KayecTBa OLUdpPOBKH.
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Puc. 2. ®parMeHT BbilweyKa3aHHOW KapThbl

CneuuaneHele cpeactea [IC no3sonsatoT NpoBOANUTL aHANMMTUYECKYIO
0bpaboTky AaHHbIX, a B Bonee CnOXHbIX Cryyasx - MOAENUPOBaHWe
pearbHbIx cobbiTuiA. Mpy 3TomM pesynbTatsl paboTsl MoAeny MoryT ObiTh
NpeAcTaBneHbl Ha akpaHe MOHUTOpa WNW BbIBEAEHBI B BUAE TBEpAOW
konuu. B otaenbHbIx cnyyasx B [MC-npoekTe moryT bbiTh peaniaosakb
CUCTEMbI 3KCNEPTHOW NOAREPXKM, CocoBCTBYIOWME NOUCKY U BbipaboTke
Hanbonee ONTUManbHbIX YNpaBNEHYECKUX PeLLEHIN.

Ha pa3spaboTtaHHoi yucposoit «CxemaTtyeckon kapTe nNporHosa
NpOCafouHOCT TEpPPUTOPUN pacnpocTpaHeHus néccoebix nopoa Bo-
cToyHoro YabekuctaHa» BbIAENEHbl CreAyiowmne TUNbl TEppUTOpUN
NpOCaAoYHOCTH:

OueHb CUNBHONPOCAZOYHbLIE C OXWAAEMOW BENUYUHON MPOCaAKM
Bonee 1,5 m.

CunbHONpPOCafoYHbIE TEPPUTOPUN C  OXWAAEMOW  BENUYMHOM
npocagkv 4o 1 M go 1,5 m.

CpepHenpocagouHble C oxuaaemon BenuunHoit npocagkv 0.5 ao 1 m.

CnabonpocagouHble ¢ oXuaaemoi BenuuuHon npocagku ot 0,15
0005 m.

HeaHaunTensHo NpocafoyHble ¢ OXUAAEMOI BEMUYMHON NOCaAKMN
010,05 10 0,15 m.

HenpocagouHsie.

Ha puc.1 npeacTaenena yugposas kapta «CxemaTnyeckoit kapTbl
nporHo3a MpocafoyHOCTW TEPPUTOPUM PacnpoCTpaHeHUs NECCOBbIX
nopog BoctoyHoro YabekucraHa», paspabotaHHas B MacwTabe
1:500000. Ha puc.2 npeactasneH ¢parmeHT AaHHOW KapThl. [aHHas
kapTa B AanbHeiiwem GyaeT ucnonbsosaHa npu paspabotke MNC co-
BPEMEHHOI reoMHaMMKMA 1 OLEHKN CEeNCMUYECKOI ONacHOCTH ¢ paspa-
HoTKoW ocHoBHBIX npoyeayp MC.

Kak npauno, WUC obwero HasHayeHws BLINOMHAET MATH
OCHOBHbIX NpOUEAYp - BBOAA AaHHbIX, NpeABapuTentHon obpabotky,
ynpaBneHusi, CO3AaHNs 3anpocoB, aHanuaa 1 BblBoAA AaHHbIX B YA0GHOM
Ans notpebutens suge.

B cnyyae BBOAa AaHHbIX ¢ ByMaXHbIX KapT, 3TV KapTbl AOMKHbI BbiTh
ouncdpoBaHbl B COOTBETCTBUM C TpeboBaHWAMM, NPeAbBABNAEMbIMA K
uudposbiM kaptam. TexHonorm UHTEPTPA®, ArcGIS v psga apyrux
I'C-npoayKTOB NO3BONSIOT BLINOMHATHL 3Ty Hanbonee TpyAoeMKYIO YacTb
npouecca co3gaHus [MC-npoekta B aBTOMATU3MPOBAHHOM peXMME,
UCMONb3ys OTCKaHUpOBaHHYID KapTorpaduueckylo ocHosy. B cnyvae
1CMONb30BaHNs OLMPOBAHHLIX MATEPUANoB MOXET BO3HUKHYTL Heobxo-
[AVMOCTb NPUBEAESHUA UX K eAuHOMY dhopmaTy B COOTBETCTBUM ¢ Tpebosa-
HWAMM MCNONb3YEMOro NPOrPaMMHOro NPOAYKTa.

Hepeako B npouecce paspabotku [WC-npoekta npuxoautcs
NOnb30BaTbCA PasHOPOAHON WMCXOAHOW MH(opmauven. Hanpumep,
oTAenbHble TemaTtuyeckue cnou MoryT ObiTb ouudpoBaHsl € KapT
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pa3nuyHOro Macltaba BO3HUKAET HEeOOXOAMMOCTb NPUBEAEHWS WX K
efvnHomy macwTaby B cooTeTCTBUM C TpeboBaHuAMW npoekta. B Tex
cny4asx, Korga MCNoONb3yloTcs OUWGpPOBaHHbIe MaTtepuans,
MOATOTOBMEHHbIE C  MOMOLWBID  APYrUX NPOrpamMHbIX  MPOAYKTOB W
BBE/EHHble B CPeAly Ballero NpoekTa nyTem KoHBepTauuu 3Tux hainos,
MOXET BO3HMKHYTb HEODXOAUMOCTb JOBOAKM 3TUX MaTepuanoe A0 YPOBHS,
oTeevatolero Tpeboanuam paspabatbisaemoro [VIC-npoekTa.

TNC-cncTemel CTPYKTYPHO MOXHO pa3AenuTb Ha ABa OCHOBHbIX Brioka.
Brnok obpaboTku ¥ npeacTaBneHus  rpacduueckor  UHopMaLUK
NpeAocTaBNAeT  WMUPOKME BO3MOXHOCTW  ANA  MaHWNyNMpoBaHWs
UnhpoBbLIMM KapTamu. ITO BOIMOXHOCTb COBMECTHOTO aHanaa HeCKOMbKIX
TEMaTUYECKUX KapT, BO3MOXHOCTb TPEXMEPHOrO NPEACTaBNeHUs Kapr,
BO3MOXHOCTb Nepesofa B paanuuHble KapTorpacduyeckue NpoeKumd W
Macca Apyrux BoamoxHocTeW. [lanbHeilee coseplueHcTsoBaHue [VIC-
CUCTEM MO3BONSET PaCLUMPUTL 3TU BO3MOXHOCTU. Bok manunynuposaHus
aTpubyTMBHON WH(pOpMaLuen NOCTPOeH Ha OcHoBe coBpeMeHHbix CYB[.
lMpenmyliecTso coBpemenHblx [VC-cucTem sakniovaeTcs B BO3MOXHOCTH
MaHWUNyNUpoBaHWA aTpubyTWBHOW WHdOpPMauuehd B CBA3KE C
KapTorpathuieckumm anemeHTamu.

[ins BBOAA, XpaHeHus, obpabotku, aHanusa W Bbiga4M aTpubyTUBHOM
WH(opMaLMW no 3anpocy nonb3osatens B coBpemeHHblx [MIC-cuctemax
vcnonbaytotes pensyvonHsie CYB[. B npouecce peanusaum AaHHbIX
vccneaoBaHui Hamu Bbinn ucnonbaosaHsl CYB[] ORACLE u ACCES. Co-
BpemeHHble [VIC obnagatot passuTO CUCTEMOW 3anpocoB. Tak, MOXHO
COCTaBUTL 3aMnpoc, B KOTOPOM MEPEYUCnSIOTCA UHTEpecyiollue Hac CBoW-
cTBa 0ObEKTOB, @ cUCTEMa BbiAeNseT Ha kapTe obbeKTbl, yAOBNETBOPSIO-
Lyve 3aZiaHHOMY 3anpocy.

Kaprorpacuyeckas hopma npepacTaBneHus wHdopmauun sensetcs
Of\HOW M3 CaMblX NMaKOHUYHbIX, UHGOPMATUBHLIX U ADDEKTUBHBIX (hopMm
NPeACTaBNeHUs NPOCTPaAHCTBEHHO-pacnpeAeneHHblX AaHHbIX. Vcnonbays
aty cdopmy npeacTasneHus urdopmauun MC aact yHuKanbHbie BO3MOX-
HOCTW MO COCTABNEHMIO, PeAaKTUPOBAHMIO U OBHOBNEHWIO W BbIBOAY KapT,
JONONHSA ee pasHooOpasHoW WHGOpMaLmen, npeacTaBneHHol B Tabnuy-
How hopme, B BIAE rpachvKOB, AONOIMHAN UX PUCYHKaMK U hoTorpacusmm 1
APYVIMM CcpeacTBamMM, AenalolivMu npeacTaBnsiemblit matepuan Gonee
MH(OPMATUBHBIM, NAKOHUYHBIM 1 JOCTYMHBIM ANA aHanuaa.

Peanusayus MNC nossonur:

- BO3MOXHOCTb COBEpLIEHCTBOBAHUA W aBTOMaTW3aLuW BejeHus
BaHKka AaHHbIX O NOTEHUUANbHON CeNCMUYECKOI ONacHOCTI TEppPUTOPUM
C Y4ETOM MHXEHEPHO-TEOMNOrMYECKIAX YCIIOBMUIA;

- BO3MOXHOCTb pa3paboTkM LMGpOBLIX KapT MnporHosa W
CefiCMMUYECKOTO paioHNpOBaHUS;
- BO3MOXHOCTb OMEpaTUBHOTO MpeAocCTaBNeHns noTtpedutenio

3anpalumsaemoil nHopmayuv B ya06HOM ANS HEro BuAe U Ap.
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ASSESSMENT OF SEISMIC DANGER BASED ON GIS TECHNOLOGIES ON THE EXAMPLE OF EASTERN UZBEKISTAN
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Abstract:

The article considers the issues of seismic hazard taking into account the geological structure and geotechnical conditions of East Uzbekistan using the new GIS tech-
nology for the region under study. It describes in detail the application of GIS in conjunction with GPS and the technology of researching remote sensing materials, which can
solve many practical problems - compiling forecast maps of subsidence of loess rocks, etc. The article ends with a listing of the possibility of GIS in implementing the research
program.

Keywords: seismic hazard, subsidence forecast, loess rocks, geographic information systems, remote sensing.
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PA3PABOTKA CNTOCOBA 3AOTKOCKM YCTYNOB B NPUKOHTYPHOW
30HE KAPBEPA C UCIMOINb30BAHMEM HOBOIO COCTABA
HEB3PbIBYATOU PA3PYLLAIOLEN CMECH
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Yangi tarkibli portlatishsiz maydalashni qo'llash orqali karerni kontur oldi zonasida joylashgan pogonalarni giyalash usuli ishlab
chigilgan bo'lib, bu pogonaning butun balandligi bo'yicha massivni qiyalanish sifatini oshishini ta'minlab beradi, bundan tashqari
bajariladigan kon ishlarini murakkabliligini kamayishiga olib keladi, atrof muhitni himoyalanishini ta'minlab beradi, kon ishlarini energiya
ta'minotiga va ma'danni qazib olishda sarflanadigan harajatlami kamayishiga olib keladi hamda kon ishlarnini xavfsizolib borilishini

oshiradi.

Yangi tarkibli portlatishsiz maydalash yordamida konturli skvajinalar orasidagi samarali masofalar nazariy tadgiqotiar natjasida

aniqglangan

Yangi tarkibli portlatishsiz maydalash va uni qo'llash usuli laboratoriya sharoitida mustahkam tog’ jinsli namunalarda bir necha marta

sinalgan

Tayanch iboralar: pog'onalarni qiyalash, ekran hosil giluvchi tirqish, portlatishsiz maydalovchi tarkib, konturli skvajinalar, tuzilishi
(konstruktsiya), konturli skvajinalar orasidagi samarali masofalar, yoriglarni paydo bolishi

PaapabomaH croco6 3a0mKOCKU YCmyrnoe 8 MpukoHmypHolU 30He Kapbepa € UCMofb308aHUEM HOB020 COCmaea Heespbieyamol
paspywaioueld cmecu, rnoseonswowud G0cmuYb EbICOKO20 Kayecmea 380mKOCKU maccuea no ecel ebicome ycmyna, CHUSUMb

mpydoemMKoCmb  8bINONTHAEMbIX pabom

obecrieyums 3awumy okpyxawouwel cpedsl, cHuumbe cebecmoumocms 00bbiNU PyObl U

3HEeP20EMKOCMb 20PHbIX pabom U nogbicums 6e30MacHoOCb UX ee0eHust
Teopemuyeckumu uccnedogaHusiMu onpedeneHo 3ghheKkmusHoe paccmosHUe MeX0y KOHMYPHLIMU CK8aXUHamu ¢ Heeapbieyamou

paspywarnowel cmechio

Criocob u Hoeblll cocmae Heeapbieyamol paspywaoweld cMecu ucrbimaHs! 8 1abopamopHbIX YCriosusax Ha ModesnbHbIX o6bexmax

U3 KPerkux 2opHbix nopoo.

Knioyeebie cioea: saomkocka ycmyrnos, akpaHupylowas weslb, Heeapbleyamas paspyuaiowas cMech, KOHMYPHbIE CKEaXUHbI,
KOHCIMPYKUUA, 3hGheKmueHoe paccmosiHue Mexady KOHMYPHbIMU CK8aXUHaMU, 3apOoXOeHue mpeLuH

YBenuuerune rnybuHbl paspaboTok u cpoka cnyxBbl Hepabounx Gop-
TOB KapbepoB, a Takxe BOBMEYEHWE B 3KCMNyaTaluuio MECTOPOXAEHUNA CO
CIMOXHBIMA FTOPHO-TEONOTUYECKMI YCTIOBUAMM TpebyIoT HaiexHoro obec-
neyeHns yCTONYMBOCTN S EKTUBHBIX KOHCTPYKLMA BOPTOB 1 UX BnemeH-
TOB ANA NOBbIEHNUA MONHOTLI OTPaBOTKN MECTOPOXAEHWN, yNyYLIEHNs
TEXHUKO-3KOHOMUYECKIX MOKaaaTeneii paboTsl npegnpusTUs, obecneve-
HUR HeobXxoAUmMoN 6e30nacHOCTH BEAEHUS ropHbIX paboT.

Mpu BeaeHUM B3pbIBHBIX paboT B NPUOTKOCHOW YacTh GOpTOB Kapbe-
POB HapyLWaeTcs UX CNNOLHOCTL, Pa3BUBAIOTCS TPELMHLI U ocnabnaeTcs
maccuB. [pumeHeHne HU3KoOpU3aHTHBIX B3pbiBUaThix Belects (BB),
NPOMEXYTOUHbIX [ETOHATOPOB WM 3apAZOB CrieuuanbHbIX KOHCTPYKLWIA
NO3BONAIOT CHU3NTL AMHAMUYECKOE BO3AEUCTBUE Ha MPUKOHTYPHyto 06-
NacTb, OHAKO UX NPUMEHEHWe NPUBOAWT K NOBLILLEHMIO 3aTpaT Ha paspy-
WeHWe W B psage cnyyaes He obecneunBaeT TpebyeMblX KOHEYHbIX pe-
aynbTatoB. OfHUM U3 peLUeHuii JaHHoI npobnembl sBnseTcs paspaboTka
BeaBapblBHOTO cnocoba 3a0TKOCKM YCTYMOB B MPUKOHTYPHOW 30HE
Kapbepa Ans JAOCTUXEHWS BbICOKOTO KayecTBa 3aOTKOCKM Maccusa no
BCEil BbICOTE YycTyna MyTeM WCMONMb30OBaHWS HOBOTO —COCTaBa
HeBapbIBYaToN paspywaiouei cmecu (HPC).

CpaBHeHMe pa3nuuHbIX TexHomornyeckux cxem [1-9] otpaboTkn B
npeAentHoM KoHType 6opTOB Kapbepa nokasaro, YTo nyyliue pesynsTa-
Tbl JA@eT NPUMEHeHNe NpeaBapuTenbHOro Leneobpasosanus.

Mpu npuBnuxeHUn ropHbix paboT K KOHEYHOMY KOHTYpY Kapbepa Ao
NPOW3BOACTBA MACCOBOIO B3pbiBa Ha ApobneHne ropHbIX Nopoa npeaga-
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PUTENBHO NOMYYaIoT 3KPAHUPYIOLLYIO LEMNb B MACCUBE MO NUHMNA KOHEYHOTO
KOHTypa kapbepa. PopMupoBaHWE 3KpaHUpylOLen LWenn He nossonset
TPeLMHaM NpoHNKaTL BrMyOb KOHTYPHOTO MaccuBa W pasBuBaThCs 3a npe-
Jenamu kapbepa.

Vaeecter cnocob ykpennerus ycTyna kapbepa, BKIoYaloLLmin Co3gaHne
30HbI ApoBneHus nytem OypeHust SKPaHUPYIOLMX HAKMOHHBIX CKBAXUH
napannensHo Oyaylier NOBEPXHOCTW OTKOca M UX B3pblBaHue, OypeHue
JONONHMTENBHBLIX CKBAXWH, YCTAHOBKY B HUX apMaTypbl U 3anofHeHue ux
ykpennsiowmm pactsopom [10]. [lononHUTenbHbIE CKBaXMHbI BLINOSHAIOT
HaKIMOHHBIMK W BYPAT UX MEXAY HAKNOHHBIMMY 3KPAHMPYIOLLAMI CKBAXMHAMM
NPUMEPHO MOA TEM Xe YrNOM, @ 3anofHeHWe YKpennsaiolwyUmM pacTBopom
OCYLECTBNAIOT NOCNE CO3AaHUA 30HbI ApODNeHUs, Npu 3TOM apmatypy
yCTaHaBNUBAIOT Takm cnocobom, UTobbl OHa Npunerana K CTEHKE CKBaXM-
Hbl CO CTOPOHbI ByAyLLeil NOBEpXHOCTH OTKOCa, Nocrne YOopKu B3OpBaHHOW
Maccbl W 3aYnCTKW MOBEPXHOCTW OTKOCA K apmaTtype AOMOMHWTENbHbIX
HaKNOHHbBIX CKBaXXMH NPUBApWUBAIOT CTEPXHA UMW KPIOYKM, HA KOTOPbIX 3a-
KPennsioT MEeTanmnu4eckylo CeTky no Bcell MOBEPXHOCTM OTKOca, a 3aTem
HaHOCAT Ha Hee yKpennsioLLViA pacTeop.

[naBHbIMM HejocTaTKamu JaHHoro crocoba SBMAETCH TexHonoruue-
cKas TPYAHOCTb U MOBLIWEHHbIE 3aTpaThl NPOBEAEHWUS onepauuii, kpome
TOrO B3pbIBAHUE SKPAHUPYIOLWNX HAKNOHHBIX CKBAXKMH NPUBOAWT K BbiBanam
nopoAbl 1 0bpa3osaHmMio ocnabneHHbIX 30H MaccuBa.

Takke 13BeCTEH CMOcob HanpaBneHHOro HEB3pLIBHOrO MeToAa paspy-
WWeHN MOPOA Ha OCHOBE pacluMpsiolLencs LemeHTHoW cmecy [11].



HanpaeneHHbIA packon ropHbiX NopoA Mexay KOHTYPHbIMW LUMypami npu
UCTIONb30BaHWM  paclUMpSIOLLeACS LieMeHTHOR cMecu obecneunsaeTcs
W3MEeHeHWeM morepeyHoro paboyero ceyeHus LNypa W3 Kpyrmoro B
SNMUMTUYECKOS 3a CYET YCTAHOBKM B HEM JBYX METaNnNnU4eckuX CABOEHHbIX
NNacTUH (KOHLEHTPATOPOB HaNPSKEHUs), PacronoXeHHbIX napannenbHo
MMOCKOCTY NpeAnonaraeMoro, HanpaeneHHoro packona nopoa.

[naBHbIMM HepocTaTKaMK AaHHoro cnocoba SBNAETCS ero Hempuemne-
MOCTb B CKanbHbIX U MOMyCKanbHbIX FOPHbIX MOPOAAX, CIIOXHOCTb UCMOMHe-
HUSA W HU3Kas 3hheKTUBHOCTb, He obecneunBaioLLas HaaeXHoro Npeaoxpa-
HEHUS 3aKOHTYPHOrO MaccuBa OT paspyLLEHUS.

B pesynbrarte npoBeseHHbIX UccnefoBaHuiA paspabotaH criocob 3aot-
KOCKM YCTYMOB B MPUKOHTYPHOW 30He kapbepa ¢ UCTonb3oBaHWeM HOBOTO
coctaa HPC, usrotaBnuBaemMoro W3 MECTHOTO CbipbSi U OTXOZOB
NPOMBILLNEHHOCTH.

CornacHo aaHHoMy criocofy Ans nony4eHus akpaHupyloLed wenu by-
PUTCA PsA HAKNOHHBIX CKBAXWMH Manoro AuameTpa Mo YoM, paBHbIM yriy
MPOEKTUPYEMOro OTKOCa YCTyna, U rMyBUHON, PaBHOWA BbICOTE YCTYNa, MPUHS-
TOM NacropToOM ropHOro NPeANPUSTUS B NPUKOHTYPHOW 30He Kapbepa (puc. 1).

B paae HaknoHHbIX
KOHTYPHbIX CKBaXMH GOKOBble
C [ABYX CTOPOH CKB&WHbl
OCTaBNAOTCA XONOCTbIMMU, a
BCe OCTanbHble 3anonHalTCs

HPC cneaytowero coctaga,
_I_‘ macc. %:

. - n3Bectb (Ca0) - 43;

- nuwesasn coaa (NaCOs) - 4;
- nurHocynbcporart (J1CP) - 5;
- TexHmyeckasn conb (NaCl) -5;
— CTUpanbHbIA NOPOLLIOK - 3;
- BopHas kucnorta - 3;

~ rMULepuH - 5;

-Boja - 32.

B 6okoBble xonocTble ckea-
XWHbI — 3 ycTaHaBnuBaloTCs
no ABe MeTannuyeckve BCTas-
k1 — 4 pyroobpasHoit opmbl
TaK, 4Tobbl BEpLWHBI Ay
Obinu HanpaBneHbl Apyr K
APYTy W napannenbHo NUHUM
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Puc.1. CxeMa pacnonoXeHusi aKpaHUpyIoWux
KOHTYPHbLIX CKBaXWH: 1- 83pbleHble CKeaXUHb);
2 — aKpaHUpyoulUe KOHMYypHbIE CKBAKUHbI,
3 — GoKkosble CKeaXuHbl C ycmaHosfeHHbIMU KOHEHYHOTO KOHTYpa (puc. 2).
memannudeckumu Oy2006pasHbiMu nnacmuramy BbicoTa Ayrd MeTansmyeckoi
BCTaBK1 AomkHa ObiTb paBHa % paauyca ckBaXuHbl. B npocTpaHcTBO Mex-
Ay BepluMHamMu ayrv Taioke 3anonHstoT HPC — 5 BbileykasaHHoro cocTaBa,
a MeXxay CkBaXuHo| U cepoil Ay — BypoBoit Menoybio — 6.

3

Puc. 2. KoHcTpyKuus 60KOBOI 3KpaHUPYIOLLEN KOHTYPHOI CKBaXMHbI C MeTannuye-
CKUMK NnacTUHamm ayroobpasHon thopMbl: 3 — bokosas skpaHUPyIoLas KoHmypHas
ckeaxuHa, 4 — memannudeckas Oyeo0bpasqas nnacmuxa;, 5 — Hes3pbleyamas
paspywaiowas emecs; 6 — byposas menodb

Co BpemeHem 3acTbiBwas cmecb HPC B ckBaXwHe 3a c4eT nepekpu-
cTannusauum U oOpasoBaHUs HOBbIX COEAMHEHWH HaYMHaeT MocTeneHHo
paclmMpsTbCs U B TedeHue 8-12 Yacos ckBaxuHa yBeNM4MBaeTCs B AUameT-
pe Ao 35-40%, 4To BbI3bIBAET NOSBNEHNUE TPELLUMH MEXAY OKOHTYPUBAIOLLM-
MU CKBaXMHamu. B pesynbtate npoucxoauT poBHOe, CBAdaHHOE OBLLMMMU
TpeluHamu paszeneHne Maccusa ropHbIX Mopoa.

Mocne obpasoBaHua Takum 06pa3om KpaHUpYIOLLEH Lienu, Npou3so-
[AT B3pbIB Ha ApobneHMe OCHOBHbIX CKBaXMHHBIX 3apsAOB B3pblBYaThIX
Bewecte — 1. [peaBapuTensHo 0bpazoBaHHan KOHTYPHLIMW CKBaXMHAMM
3KpaHupyloLLas LWenb No3BonseT NpeaoTBpaTUTL BbiBanbl MOpOAL! B Npu-
KOHTYpHOM 30HEe Kapbepa, o06pa3oBaHWio ocnabneHHbix 30H Maccuea
NPEeAOXPaHSET 3aKOHTYPHbIA MAcCUB OT paspyLUEHUS.

Onpeaenum acheKTMBHOE paccTosHUe MeXay KOHTYPHLIMIA CKBaXWHa-
w1 ¢ HPC. [ins atoro paccmotpum obpasoBaHie LWenu kak pesynsTar Aem-
CTBUS TaHreHLMaNbHbIX HaNpsikeHUi Og B Touke A, pacrionoXeHHoM! B rroc-
KOCTU LUENW Ha paBHOM PacCTOSHUM OT COCEeAHMX ckeaxuH (puc. 3) [12].
CywecTeHHyl0 ponb B MexaHuame 0bpasoBaHMs LLENU OKasbiBaloT paju-
anbHble HanpsKeHWA OT COCEAHWX CKBAXWH, rEOMETPUYECKM CKNajblBaio-
LUMXCA B MIOCKOCTH, Mepecekalollel KOHTYPHYIO LUenb NeprieHANKYNSpHO K
Hell Ha PaccTosHW OT COCEAHUX 3apSOB. T HaNPSDKEHUA Takoke co3aaloT
pacTsiBaloLLye YCUNUS B MIOCKOCTY LENU U HeobXoAUMO 3HaTb 3atpatbl
3HEPMM Ha pa3fBMIKEHWE CTEHOK LLenu nocrie obpasoBaHus MamCTpanbHoM
TPELLWHbI.

LLlenb BO3HMKaeT B Maccuee noj AENCTBUEM PacTAMMBaIOLLMX Hanps-
KEHUI OB TOYKe A U CUMMETPUYHBIX, HanpaBNeHHbIX B pasHble CTOPOHb!
pacTarvBatoLmMx HanpskeHunid B Toukax C u Cy, dopmupytoLmxcsa B pe-
3ynbTarte reoMeTpUYEecKoro CrIOKEeHUs paauanbHbiX HanpsKeHU Cxatms
O B 3TUX TouKax (puc. 3).

3anuwem ycnosue obpasoBaHNs KOHTYPHOW LUENU Kak COOTHOLLEH!E
HanpsiKkeHuW, BbibiBaloWMXx ee obpasoBaHMe, W HanPsKEHWH,
NpensTcTBytoLLMX aTomy (puc. 4):

OR2 Op+0p, (1)

rae Or— CyMMapHOe pacTsrvBaiollee HampsxeHue B Touke A, aed-
CTBylOLUEEe MepneHANKYNApHO nnockocT ckeawwvH, Mfla; o',— npegen
MPOYHOCTYU MOPOABI NPU PACTSKEHMM C y4eTOM Ko3huLMeHTa CTpYKTyp-
Horo ocnabneHus Ans AaHHoro maccuea, Mfla; On— AOMONHUTENbBHbIE
HanpsKeHUs, HeobXoauMbIE ANS NEpeMELLEHUS CTEHOK KOHTYPHOW LLenu
Ha HeKoTopyto BENUYMHY hu, U ee packpbitus, Ml Ta.

[MpUHSB BENUYMHY CHUMAIOLLMX HANPSIKEHMHA, BbI3BaHHbBIX AeUCTBUEM
HPC y cTeHKu KOHTYpHOI CKBaXMHbI, paBHo# P (f), MoxXHo 3anucaTb Benu-
YKHY paauanbHbIX CXUMatOLLMX HanpskeHui B Toukax C u Ci kak

or = P(t)Kes, MITa, (2)

rae Koz — KoapvumeHT, XxapaKkTepusylolmid CTeneHb 3aTyxaHus
HanpPSKEHUA C yBENUYESHUEM PACcCTOSHNA OT OCH CKBaXMHbI.

B nepsom npubnmkxeH MOXHO NPEANoNOXMUTL, YTO

d

n
T |
KC_.,—<R) .

(3)

rae dc— AMameTp CKBaXmHbl, M; R — paccTosHWe OT ocH CKBaXMHbI 4O
paccmaTpuBaemoii TOYKW B Maccuee, M; N3— nokasatenb CTeneHu 3aTyxa-
HUS HanpSIKeHWA C yAaneHUeM pacyeTHOM TOYKU OT OCH CKBAXWHI.

Toraa BenuuMHa pagunanbHbIX CKUMAIOLLMAX HanpsikeHUiA B Toukax C 1
C1 moxeT 6biTb ycTaHoBNeHa no chopmyne

LIL" cos f1 : 1.5

. MTa, (4)

=P
o= X a

rAe ax — paccTosiHe MeXAY KOHTYPHbIMM CKBaXWHaMK, M; B — OCTpbIi
yron Mexay NNockoCTbI) KOHTYPHbIX CKBaXWMH M HanpasneHuem ot 6nu-
KarLmux ckeaxuH ao Tovek C u Ci, paa.

C ydyetom 3aBUCMMOCTV Os=f0;) MOXHO OMpefenuTL BbidblBaeMbie
nevictenem HPC TaHreHumManbHble HanpsKeHNs Os B TOUKE A N0 BbIPaKEHNIO:

©)

d 1.5 u
o, =P)(-<) _MrTa,
0 a 1—pu

rae p — koachcpuumeHT Myaccona.
Torga, cOrMacHo pacyeTHOM CXemMe Ha  puC.
pacTaMBaioLue HanpsKeHUs B Touke A COCTaBST:

3 cymmapHble

d 15 157 /"
op= 2P(1Y-S)  (2cos 2 Bsin f+-—L), Mna,
a 1—u

(6)
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Puc. 3. Cxema k pacyeTy paccTOSIHUS MeXAY KOHTYpPHbIMU ckBaxuHamu ¢ HPC
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Puc. 4. Cxema k onpejieneHuIo MECTa 3aPOXAEHUS TPeLMHbI PacTAXEHUN

Monoxerus Touek C 1 Cq onpeaensioTcs M3 YCnoBUS JOCTWXEHUSA
MaKCUManbHOI BEeNUUMHbI Or. AHanua dyHkumn or= f(B) [12] nokasbiBaer,
4TO Hambonblas BenuuuHa ogr= fiB) cootBeTcTBYET NpY B=45°. MpK aTOM

s B 18 2
o-R:._[(z)(u) (0.85 + ) (7)

& 1—u

lpou3sens 3ameHy Or=0'p+0 U BbINONHUB COOTBETCTBYHOLLME NPeob-
pasaoBaHus, nonyuum dopmyny onpegenenns adheKTUBHOrO paccTosHUS
MEXAY KOHTYpHbIMU ckBaxuHamu ¢ HPC:
2/3
2P(1)(0.85 + %)

G, =d

& = de M.

®)

G p+o,

Cnocob u HoBbil coctaB HPC npowwny onbITHbIE MUCTblTaHus B nabo-
PATOPHBIX YCNOBUSX Ha MOAENBHbIX 0DbeKTax U3 Kpenkux ropHbIX MOpoA.

B AByx MoHonuTHbIX Briokax kpenocTeto f=6 no wkane npod. M.M.
[MpoToabskoHoBa nepdopartopom Gbinv NpoBypeHs! WNyphI B KONWYECTBE
5 wm. B kaxgom brioke.
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[uametp wnypoe coctaensn 40 mm, rnybuHa — 150 mm, pacctosiHue
mexay wnypamu — 100 mm.

[ns panHbIX wnypoe 6bin npurotosneH HPC cnepylowero coctasa,
macc. %:

— u3Bectb (Ca0) — 43;

— nuwesas coga (NaCOs) — 4;

— nurHocynbgonart (ICP) — §;

— TexHuyeckas conb (NaCl) — 5;

— CTUparnbHbI NOPOLOK — 3;

— BopHas kucnota — 3;

— MuyepuH — 5;

— Boja — 32.

MonyyeHHylo Maccy TWATENbHO NepemeluvBany O  MONMy4YeHMs
cmeTaHoobpa3HoW Tekyyel macckl M, He faBas 3acTuiTb, 3anvBanv B
wnypbl.

B nepeom Gnoke aaHHbIn coctae HPC 3aknaabiBany Bo Bce Wwnypbl 40
yCTbsl, BO BTOpOM Bnoke, cornacHo paspabotanHomy cnocoby, 2-4 wnypbl
sanueanu nonHocTuio HPC, a B BokoBble Wwnypbl ycTaHaBnueanu no Ase
MeTannuyeckue BCTaBKkK AyroobpasHon popmbl ¢ HanpaBreHHbIMU Apyr K
Apyry BeplmHamu gyra. [pocTpaHCTBO MEXAY BEpWWHAMU Ayrv Takke
sanonksinu HPC BbilueykasaHHOro cocTaBa, a Mexay CKBaXMUHOI 1 cheport
Ayrv — BypoBOI MENOYbLIO.

Mo ucteyennm 40 mun. sacTbielwasn cmeck HPC B Wwnypax B 0boux 6rokax
3a CYyeT nepekpuUcTanu3aun 1 obpasoBaHUA HOBbIX COEAVHEHWIA Hauana
MOCTENEHHO PaCLLUMPATLCA M Bbl3Bana NOABNEHUE TPELWH, WMPUHA KOTOPbIX
coctasuna 25 mm. Mocne 12 yacos paamep TpeLuymH cocTasun 40 mm.

B nepsom 6noke (puc. 6) B BOKOBbLIX CKBaXMHAX TPELUHbI pa3su-
NUCb NEpPNEHANKYNAPHO NUHUKM OTpLIBA, @ BO BTOPOM Onoke 13-3a ycTa-
HOBKW [BYX MeTannuyeckux CABOEHHbIX NMNacTUH (KOHLEHTpaTopoB
HanpsXXeHWsA) NPOM3OLNO POBHOE, CBA3AHHOE ODIUMMU TPEeLyuHamMu pas-
Jenexve 6roka.

Takum obpa3som, nabopaTopHLEIMU UCCTIEA0BAHUAMW YCTAHOBMEHO, YTO
1CNONb30BaHWe HOBOFO cocTaBa i cnocoba No3BonAeT co3hath B WNypax 1
CKBaXMHaX BbICOKOE BHYTPEHHEe AaBneHue, cnocobCTBYA CTaTUYecKoMy
pa3pyLLEHUIO U pa3pbiBaHWO FOPHBIX MOPOA.



3 ]
e : X N\
meTannuye- Puc. 6. PazguTve TPeWwuH B MOHONUTHOM GN10Ke C yCTaHOBNEHHLIMM MeTan-
CKMX BCTaBOK B 60KOBBIX Wnypax NWYeckMMK BCTaBkamu B 6OKOBbIX Wnypax
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DEVELOPMENT METHOD A BANK SLOPE WORK LOST IN MARGINAL ZONE USING THE NEW MIXTURE OF NON-EXPLOSIVE DESTROYS
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Abstract

It developed a method bank slope work in of marginal zone career using a new composition non-explosive breaking mixture allowed yuschy achieve high quality bank
slope amray over the entire height ledge, reduce labor intensity of work, to protect the environment, to reduce the cost of ore mining and power consumption of mining opera-
tions and improve the safety of their reference.

Theoretical studies about the limit effective distance hetween the contour wells with non-explosive mixtures breaking.

The method and composition of the new non-explosive mixture destructive tested s in vitro model objects of hard rocks.

Keywords: overhanging of ledges, shielding gap, non-explosive destructive mixture, contour wells, structure, effective distance between contour wells, crack initiation.
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FEOMEXAHUYECKUE OCOBEHHOCTWU COCTOSAHUA TOPHBIX PABOT
NPU OCBOEHWUX BOCTOYHOWU YACTU 30MOTOPYAHOIO
MECTOPOXAEHUA YAPMUTAH

da g2 ga

Kanmbikoe B.H., Kynecautos P.B., Xyaospoe T.Y., Coaukos U.10.,
npocheccop kapeapb! ZoLeHT kacpespl «PaspaboTka 3aMecTUTeNb HavyanbHuka uHxekep no MNP
«Pa3paboTka MecTopoXaeH# MECTOPOXAEHMUA NONE3HbIX roproro otaena HTMK VIHHOBAWLMOHHOTO LeHTPa No
nonesHbix uckonaembix», Maruuto- uckonaembix», MarHuroropckui BHE/PEHMIO HOBBIX
TOPCKUM rOCYAAPCTBEHHbIA TEXHU- TOCYAAPCTBEHHbIM TEXHUYECKHUHA Texxonoruit, HTMK
YECKUH YHUBEpCUTET yHusepcutet um. I'.A. Hocoea,
um. I 1. Hocosa, A.T.H., Poccus KT.H., Poccua

Charmitan konida tog ' - kon ishlanning chuqurligini oshirish geomexanik vaziyatni murakkablashtiradi, bu esa tozalash liniyasining
ishchilan joylashgan tozalash maydoniga joylashtiradigan jinslar sonining ko'payishi bilan ifodalanadi. Geomexanik vaziyatni normal-
lashtirishning yagona usuli-ishlab chigilgan makonni joylashtirish bilan rivojlanish tizimlarini jony etish. Yugqoridagilardan kelib chigib,
stressli holatni yakuniy element usuli bilan o'lchashning tabiiy usullari, geomexanik vaziyatni modellashtinsh amalga oshirildi. Tadgigot
Jarayonida maydonning tabily va texnogen jihatdan o’zgargan joylarida kuch maydonlarining parametriarini baholash va rivojlanish tizimla-
rining xavfsiz dizayn parametriarini asoslash amalga oshirildi

Tayanch iboralar: rivojlanish tizimi, kuchlanish tagsimoti naqgshlari, zo'riqish-deformatsiya holati, quvvat sohasi parametrian,
kuchlanish komponentlari, yoriq tushirish usuli

YeenuyeHue enybuHbl eedeHUsi 20pHbIX pabom Ha XUMbHOM MecmopoxX0eHuu YapmumaH yCrioXHsem aeomexaHuqeckyio obecma-
HOBKY, KOMOpas ebipaxaemcs € yeernuyeHuu Yucna obpyweHuli eMewaiowux nopod e oyucmHoe NpocmpaHcmeo, e Komopom Haxo-
osmes paboyue oyucmHo20 38eHa. EOUHCMEEeHHbIM 8apuaHmom HopMmanusayul eeomexarHuyeckol obecmaHoeku siensemcsi eHedpeHue
cucmem paspabomku ¢ 3aknadkol esipabomaHH020 npocmpaHcmea. B ces3u ¢ 8bIUEUINTOXEHHBIM NPOBOOUNUCH HAMYPHbLIE Memoldbl
3aMepoe HanpPsKeHHO20 COCMOSHUA MemoOOM KOHEYHbIX 3NeMeHmos, ModenuposaHue seomexaHuyeckol obcmaHoeku. B npoyecce
uccnedosarul nposodunack oOUeHKa napamempos cunoebix nonel Ha NPUPOOHbLIX U MEXHO2EHHO-U3MEHEHHbIX yYacmkax Mecmopoxade-
HUS U 06ocHOBaHUE Be30MacHbIX KOHCMPYKMUBHbLIX NapaMempog cucmem paspabomku

Knioyeebie cnoea: cucmema paspabomku, 3aKOHOMEePHOCMU pacrpedeneHuss HanpsxeHul, HanpsXeHHo-0egphopMuposaHHoe co-
CMOoSsHUe, napamempbl CUTO8020 MOJISA, KOMIOHEHMbI HanpsxeHul, Memoo wenesol pa3apysku

['eomexaHuyeckne ocoBEHHOCTU COCTOAHUS TOpHBIX PaboT Ha 30M0-  ThiM CTPYKTYpam. Mopoasbl U3 pyAHbIX 30H UMEIOT W3BUNUCTbIE TPELWHDI,
TOPYAHOM MECTOPOXAEHUM YapMUTaH B HacTosILLEe BPeMs ONpeensioT- Nepecekalolie U CMEeLLaloUMecs OTHOCUTENBHO ApYr Apyra, YTo cnocob-
sl 0COBEHHOCTAMM ero reornorYeckoro CTPOSHMUS, a Takke CneLnbuKoil  CTBYET OTCIIOEHUAM NOpOJ BUCAYEro GoKa B OUMCTHOE NPOCTPAHCTBO, NOBbI-
TeXHOMoru AoBbIUN B TEYEHME BCEro Nepuofa ero OCBOEHMS. Luas BEPOSTHOCTb TPABMUPOBaHUS PaBOTHUKOB NPOXOAYECKOTO 3BEHa.

OtpaboTka BOCTOYHOW 4YacTU MECTOPOXAEHWS BEAETC CUCTEMOIt CroxHocTb M M3MEHYMBOCTL NOMe! HanpskeHud U Aedopmauuni B
paapaboTkv C OTKPLITHIM BbIpaboTaHHLIM NPOCTPAHCTBOM C NPUCYTCTBM- FOPHOM MaccuBe OuMCTHBLIX BIOKOB Npeaonpeaenuny UCNOMb3oBaHUe KOM-
eM niofeli B 30He OYMCTHLIX paboT, YTO Ha pAdy C Pa3BUTON CUCTEMOI MJIEKCHOA METOAMKA OUEHKU HanpSXEHHOro COCTOSHUS NMOPOA, BKIioYalo-
PaariomMoB ¥ TPELUWH, pasaensiolyx Maccus Ha Brokv paanuuHoli nnolwa-  Weil HaTypHble 3amMepsl U MogenvpoBsaHye. Mepexos k napameTpam Ucxoa-
AN W MOLHOCTH, NPUBOAUT K 3HAYMTENbHOMY MOBLILEHMIO ONACcHOCTM HOFO NONS HaNPSXKEHWA NPOU3BOAMNCS 3aJaHNeM rPaHUYHbIX CUN B MOAENY
BeAeHUs ropHbIx paboT BeneAcTBre 0OpyLIEHUIA NOpoa,. Takum obpasom, utobbl oBecneunBanock paBeHCTBO 3HAUEHWI Hanpsaxe-

B aTUX yCroBUsiX akTyarbHOM 3ajaveit SBNAETCA U3bickaite adek- HWA, MOMYUEHHbIX WHCTPYMEHTANbHBIMI HAGMIOACHUAMM, C HATYPHBIMK B
TUBHOW 1 BE30NACHOI TEXHONOMM paspaboTk 3anacos MecTopoxaeHus,  CXOACTBEHHBIX TOUKaX.

OcoBeHHOCTH reOMEXaHYECKOTO COCTORHIA MAcCHBa MECTOPOXAEHNS 4

Aranua mopconorn, CTpYKTYpbl M OCOBEHHOCTE MPOYHOCTHBIX W 3
ehOpMALMOHHBIX XapaKTepUCTUK Pyabl 1 BMELLAIOLIX NOPOA NPUPOAHOTO
1 TEXHOTEHHO-U3MEHEHHOTO MaccuBa pyAOHOCHBIX 30H CBUAETENLCTBYET O
TOM, 4YTO OCBOEHME MECTOPOXAEHUS COMPSIKEHO C PRAOM TpyAHOCTEN, 0By-
CNOBMEHHBIX HANUYMEM CTIOKHBIX W COMMXEHHBIX X, NHTEHCUBHOM TpeLLy-
HOBATOCTHIO BMELLAIOLLEr0 MaccuBa, TEKTOHUHECKON HapYLLIEHHOCTBIO.

B xoae npoBefeHus aHanMaa WHXEHEPHO-TeoNnoruieckMx 0COBEHHO-
cTell MeCTOpOXAEHUA YapmMuTaH BbISBMEHO, YTO MECTOPOXAEHMUE CrIoXe-
HO NPEUMYLLECTBEHHO NOPOAAMI KPENKUMU, XPYNKUMMK, UMEIOT BbICOKYIO
TPElWMHOBATOCTb,  Pa3pbiBHble  HapyWEHWA WMEIOT  MPOAONbBHO-
napannenbHyio 1 AUaroHarnbHyio OpUEHTALMIO N0 OTHOLIEHMIO K CKagya-

Puc1. Cxema wenesoi paarpyaku: 1 — wenb; 2 — Mukpomemp: 3 — penepsl;
4 — 20pHbill Maccue

38 O’zbekiston konchilik xabarnomasi Ne 2 (81) 2020



/13 HaTypHbIX METOAOB AN OLEHKW HanpsXeHHO-Ae(hopMUPOBAHHOTO
coctosHus (HLC) ropHoro maccusa vccrielyeMoro MecTopoxaeHns Obinu npu-
HATBI 3aMepbl B WaXxTHbIX YCIOBMAX METOAOM LueneBoi paarpyak [1] (puc.1.).

CyLHoCTb MeToZa 3aKI4aeTes B CredyioLem: B NpUneraioLem K ropHou
BbIpaboTke MOHONWTHOM MaccyiBe BbibypUBaIOTCA 2 OTBEPCTIA Ha ONpejeneH-
HOM paccTosHuW (puc. 2, 3), B KOTOPLIX PacKIMHUBAIOTCA penepbl; MUKpOMETp
yCcTaHaBNMBAeTCA MeXZy penepamu W ero nokasaHus oBHyNAIoTCS; nocre Yero
anmasHbiM AUCKOM Npope3aeTcs WeMb MEXAY penepamu; No UCTEYEHUM onpe-
[leNeHHOro BPEMEH paccTosHUE MeXay penepamu CHoBa 3aMepsieTcst MUKpO-
MeTpoM. 3amepbl HanpsHKeHWIA NpoBoasTes B BopTax BeipaboToK, NPOHAEHHbIX
HeNOCPEACTBEHHO MO XWnam UK NepeceKaloLLVX UX Ha ropuaoHTax. B kaxaoi
TOuKe B BbipaboTKe MPOM3BOAMIMCH 3aMepbl ANA ONPEAETIEHNA BEPTUKAMNbHBIX
W TOPU3OHTANbHLIX KOMMOHEHT. [INs onpeseneHus ynpymnix XapaKTepucTvk
Nopoz B TOHKax 3aMepoB OTOMpaloTCs U UceneaytoTes obpaslil NOpoA.

PesynbTathl ucCneaoBaHWiA HANPSKEHHOTO COCTOSHUS HETPOHYTOrO
maccusa npueeaeHs! B Tabn.1.

AHanua pesynbTatoB HaTypHbIX AKCEPUMEHTOB NOKa3an, YTo fOpU3OH-
TanbHbIE HaNpsKEHUS B MaccuBe He paBHbl Mexay coboit (O« #0y) U npesbi-
waloT BepTukaneHble B 1,1-1,8 pasa. MakcumarbHble cxvmalolme Hanpsixe-
HUS O« NPENMYLLECTBEHHO HanpaBneHbl CyBMepUaVoHankHo, BKPECT NpocTy-

Puc.2. YcraHoBKa MMKpOMETpa MeXAy penepamu ¢ nocneayowum obHyneHuem
€70 NoKazaHun

Puc.3. O6opyaoBaHue ¢ anMazHbIM AUCKOM ANa 06pazoBaHus wenu

paHus reorioMyeckux CTPYKTYp. YCTaHOBNEHO, YTO UBMEPEHHbIE BENUYMHI
BEPTUKANBHOW KOMMOHEHTbI HanpskKeHWA Ha BEpXHWX ropuaoHtax Ha 10-
30% npeBbllwaloT 3HaueHns pacqeTHblx BenuunH 3,04,5 Mfa, onpeaense-
Mble BECOM Haneratolueil Tonwy nopoa (npu mybuax 120, 180 m.), uro
OOBSACHAETCH BIUSHUEM OYUCTHBLIX W MOATOTOBUTENbHBIX BLIPAGOTOK Ha
BbllUENeXalux ropu3oHTax, a Takke GonblUOH UapesaHHoCTLI0 YapmuTaH-
CKOFO PYAHOTO NOMS TEKTOHUYECKUMU HapYLUEHUSIMW PaaninyHoro poaa.

3HayeHna HanpsKeHW Ha BepxHWUX ropuaoxTax (120, 180 m) B 1,4-25
pasa Huxe 3HaueHuin Ha rnyBokux ropuaonTax (240, 300 m). C yBenuyeru-
eM rnyBuHbl NPOCTEXUBAETCS TEHAEHLMS K POCTY HanpsXXeHWiA B Maccuee
KaK BepTUKanbHbIX, TaK U FOPU3OHTANbLHBIX, YTO MOXET NPUBECTY K aKTUBU-
3auuv ropHoro AasrieHus (puc. 4).

Kak BMAHO M3 pUCYHKa, C YBENUYEHWEM [MyOUHbI BEAGHUA TOPHbIX
pabor (Ha kaxable 100 M) NPOUCXOAUT NOBLILIEHUE YPOBHS HANPSKEHHO-
cT1 maccvea Ha 20-40%.

lMpoBegeHHoe onpeaeneHue Kateropuu yAapoonacHoCTU nopog Bo-
CTOYHOrO y4acTka MecTopoxaeHus YapmutaH Ha ropuaoHtax +720, +600
M METOAOM aKyCTW4YECKOW 3MUCCUM MOKa3sano, YTo Mo KaTeropuu yaapo-
ONaCcHOCTM Y4ACTOK OTHOCUTCA K HEOMACHBIM.

lp1BEAEHbI TEXHOMOMMYECKUE CXEMBI OTOOWKM pyAbl B Griokax ¢ uc-
norb3oBaHUeM pyabl B ka4yecTBe BPEMEHHON 3aknagki cucTemamu paspa-
BOTKN C MaraaMHUpoBaHUEM PYAbI, NOAITXHLIMM LITPEKAMM, C Mara3uHUpo-
BaHWEM pyabl M 0GOMKOW pyAbl CKBXKMHAMU Marnoro avametpa ua 6yposbix
Kamep, C Mara3vHMpOBaHWEM PyAbl ¥ MEMKOLIMYPOBOW OTOOWKOI pyabl U3
BOCCTIOWX, MarasuHUpoBaHUEM pyAbl KOPOTKMMM Briokamu v oTBOMKOM
pyAbl CKBaXWHAMWU Maroro AnameTpa U3 BoccTaiolyx. Takum obpasom, Bce
NPEAiOXEHHbIE paHee PelleHUs OPUEHTUPOBAHbLI HA MCMONb3oBaHWe Ch-
CTEeM pa3paboTky C OTKPBITLIM OYUCTHLIM NPOCTPAHCTBOM (C MaraavuHKUpoBa-
HWUEM PYAHOW Macchl U «NOASTAXHbLIE LITPEKU»), YTO BMOMHE OOBLACHUMO:
npocToTa KOHCTPYKUMK, Manbiii 06beM NoAroToBUTENbHO-HApEe3HbIX pabor,
Marble paamepbl CE4EHUN, BOSMOXHOCTb CENEKTUBHOM BLIEMKV U T.4.

OpHako, NpUMEHEHNE 3TUX BapUaHTOB cucTeM pa3paboTkv npeanona-
raeT Hanuuue YCTOMUMBLIX PYA W, XOTA Bbl, CpeAHEN YCTONYMBOCTU BME-
Latowux nopog, Yero Ha BOCTOYHOM yyacTke He Habniogaertcs. OTcioga
BbICOKas ONAcHOCTbL NpebblBaHus NIOAEH B «MaraauHey, HeKOHTponupye-
Moe obpyLieHre 6opToB BbipaboTaHHOrO NPOCTPaHCTBA, HEBO3MOXHOCTb
obecneymnTb yCTONYMBOCTE KaMep HU B mpolecce oTpaboTku, HU B NEPUOA
VX CaMOMOKanuaaLum nocrne BLIEMKY 3anacos.

Takvum 0Bpa3zom, UCmonb3oBaHKE BapUaHTOB CUCTEM pa3paboT C OTKpbI-
ThiM O4MCTHBIM NPOCTPAHCTBOM Ha Y4acTKax C CONPOBOMAAIOLMMU parioMamu
HENPUEMNEMO, TaK KaK OH He COOTBETCTBYIOT TOPHO-TEONOTVYECKUM YCTOBU-
M, UX NPUMEHEHWE CONPSXEHO C BbICOKMMIA PUCKaMMU AMS NEpCoHana, NpucyT-
CTBYIOLLETO B OWMCTHOM NPOCTPAHCTBE, U HEBOMOXHOCTBIO YNPaBIeH s CoCTo-
sHMEM OOHaxeHuA maccuBa. B cBsiam co CRoXHOW ropHoTEXHUYECKo obcTa-
HOBKOW HEoBXoAMMO MabickaHve athdeKkTMBHOM W BeaonacHoW TexHomorm
OTPabOTKM 3aNacoB BOCTOMHOTO y4acTka MECTOPOXAEH!S YapMuTaH.

Kax nokaaviBaeT npakmvka [1, 5] Havbonee AeicTBEHHbIM Criocobom cTabumm-
33Uy reOMEXaHNYECKON OOCTaHOBKM B ONMCAHHBIX YCIOBUSX SBNAETCA NOMHbIMA
WM YaCTV4HbI OTKA3 OT CCTEM C OTKPLITBIM OMMCTHBLIM NPOCTPAHCTBOM W Nepe-
XOfl Ha CUCTEMbI Pa3paboTU C 3aKMAAKOWM W YNPOLLEHHON KOHCTPYKLMEN AHALL,
BroKoB B COMETaHMI C UCTIOMNE30BAHVIEM 3HEPONOMIOLLAIOLLVX Kpenen.

C uernblo COBEpLIEHCTBOBAHUS TEXHOMOrMM AOObIYM 3anacoB BOCTOY-
HOro y4acTka MecTopoxaeHus Yapmutan B npegenax pyaHbix ten Ne15,

Tabnuya 1
3HaueHMA HanpPSXEHHOTO COCTOSIHMA HETPOHYTOrO MaccuBa NOPOA, CaratoLux Xunbl
Pymiice Te0 A vt wiebommiii Benuyunbl Hanpaxexun, Mila PacyertHoe
A P ) y pei ) % By X B:=yH, MMl
5,0-85 6,1-7,9 43-48
bl 120 (7.93) (6.34) (4.36) 30
9.1-10.6 5287 50-59
o +720 180 (9.12) (6.78) (5.15) 45
R +660 240 94-113 6,19,5 49-69 6.0
(10.30) (7,21) (5,94) :
9,7-13,6 6,6-8,0 6,0-7,2
100 0 (11,49) (765) 6.74) 58
TMpumeyarus: &;" - OpUEHMUPOBKa 2NaeHbIX HOPMANbHbIX HaNPSXEHUL 8 HeMPOHYMOM Maccuse ekpecm NPoCMUpPaHUs 2eonozuyeckux cmpykmyp, 8," - no npocmupa-
Huw: 8;" - eepmukanbHo
lopHbIil eecmHuk Y36ekucmana Ne 2 (81) 2020
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18 T 25, 26 no pesynsTatam NPOBEAEHHOM OLEHKN reOMEXaHUIECKOro COCTOAHMS
- Maccuea Nopoj C UCMONL30BaHUEM METOAOB MOAENUPOBAHUS W HATYPHbIX
/ 3aMepoB peKOMeHAYeTCs NPOBEAEHNE crieaylolumx paboT:

E 10 - pa3paboTka TEXHOMOMMM OCBOEHWSA 3aNacoB BOCTOYHOTO y4acTka MecTo-

f. . / poxaeHns YapmutaH co CTIOKHBIMM FOPHO-TEONOTHECKAMM YCTIOBUAMIA C UC-

H .______-_______..-————" e OMbI0BAHIEM TBEDASIOUIEH 3AKNBAKA, KOTOaR MO3BONMT CHAMTL BVAHYE
¥ 5 — OTpULaTENbHbIX (haKTOPOB BEAEHWUS TOpHbIX paboT ¢ yBenuyeHnem mybuHbi;

§ / i - ONpeAennTb reoMeTPUYEckMe N TEXHONOMMYECKUE napameTphbl cUcTeM

x4 —4—§+  paspaboTiu.

3 AHanua faHHbIX pesynbTaToB NPOBEAEHHbIX MCCeAoBaHMil nokasan,

4TO NPUMEHSEMbIE HA MECTOPOXAEHUM CUCTEMbI pa3paboTki ¢ MaraauHMpo-

0 T T T ' BaHWEM U «MOASTAXHbIX WTPEKOB» He OoBecneynBaloT AOMKHOTO YPOBHA

120 180 240 300 GesonacHoCTM  BefeHWs TOpHbIX paboT M COXpaHEHUA  TEeXHWKO-

oo, 9KOHOMMYECKHX NMOKa3aTenel Ha NPOeKTOM ypoBHe. B cBsian ¢ 3Tum Heobxo-

AVMO NPOBECTM Hay4HO-UcCneAoBaTenbCckue paboTsl no nogbopy ansTepHa-
Puc.1. Tpaduk 3aBMCUMOCTH HanpsKeHU! B FOPHOM Maccuee oT FyGMHbl TWBHBIX CMCTEM OTPabOTKW C OMbITHO MPOMBILNEHHbIM BHEAPEHUEM WX B
Be/\eHMs ropHbIX pabot NPON3BOACTBO.
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Abstract:

Increasing the depth of mining operations at Charmitan vein Deposit complicates the geomechanical situation, which is expressed in an increase in the number of col-
lapses of host rocks in the treatment space, where the workers of the treatment unit are located. The only way to normalize the geomechanical environment is to implement
development systems with a hookmark of the developed space. In connection with the above, full-scale methods of measuring the stress state by the finite element method,
modeling of the geomechanical situation were carried out. In the course of research, the parameters of force fields in natural and technogenic-modified areas of the field were
evaluated and the safe design parameters of development systems were justified.

Keywords: system development, patterns of stress distribution, stress-strain state parameters of the force field, components of stress, method, a slit discharge.
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WHBECTULIMOHHAA NPUBNEKATENBHOCTb U CUCTEMA OLIEHKW
MWUHEPAIbHbIX PECYPCOB PECMYBITUKUA Y3BEKUCTAH C

YYETOM MEXOYHAPOLHOIO OMbITA

Magolada O'zbekiston Respublikasi ma'danli konlarini geologik o’rganilganligi darajasi-
ga qarab geologik-igtisodiy baholanishining haqqoniyligi va ob'ektiviigi masalalari ko'rib
chiqilgan. Milliy klassifikasiya bo'yicha aniqlangan zahira va resurslar baholashni chet el
(JORC) va mineral resurslaring BMT tavsiya etgan namunaviy klassifikasiyalaridagi tal-
ablar bilan tagqoslangan. Vatanimizda qabul qilingan zahiralar klassifikasiyasini dunyoning
rivojlangan davlatlari tomonidan e'tirof etilgan standartlarga o'tkazish bilan bog'liq dolfzarb
masalalar belgilangan

Tayanch iboralar: geologik-igtisodiy baholash, zahiralarni tasniflash, bosgichma-
bosgqichlik, mineral resurslar, razvedka qilingan zahiralar, baholangan zahiralar, balans
zahiralan, zabalans zahiralar, bashoratlash resurslari, kondisiyalar, BMT chegarali tas-
niflashi, JORC halgaro standarti, tog'-geologik modellashtirish tizimi

MupHazapoe M.M.,
Hay4Hbl# COTPYAHMK CekTopa
«[puKnanHas reoXuMus»,
M AMP»,

A. I-M. H., npocheccop

B cmamee paccMampuearomcs 80npocsl

2e0/1020-3KOHOMUYECKOU OUeHKU UHeeCcCmMuyuoHHo20o

mecmopox0eHul Pecriybnuku Y3bexucmaH & 3aaucumMocmu om cmeneHu 2eonoauyeckol
uayyeHHocmu. [MposederHo conocmasneHue oUeHOK 3arnacoe U pecypcos HayuoHansHol
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OfHUM 13 BaXHbIX YCMOBWIA MOCTYNATErNbHOrO passuTUA 6asoBbix
OTpacneil 3KOHOMUKY YabekucTaHa SIBNSeTCA NpUBMEYEHUEe MHOCTPaHHbIX
uHBECTUUMA. Kak noKasblBaeT OMbiT reonorMyeckolt ortpacnu Mo
B3aWMOBbLITOAHOMY COTPYAHWYECTBY C 3apyOeXHbIMM WHBECTOpaMu, a
TakKe exerogHo nposogumble  MexayHapogHble — KOH(epeHuyum
«leonHBECT», OlEHKA 3KOHOMMYECKOW NPUrCAHOCTM MECTOPOXAEHUA K
oTpaboTke OKa3blBAETCA HEOAHO3HAYHON M3-3a Pa3nuuMil BKNaAbIBAEMbIX
B MOHATUS «OLEHEHHbIE PEcypebi» W «3anackly MWHEPANbHOTO Chipbs
CMbICfIOB MEXAy NOATOTOBMBLUEN WHBECTUUMOHHBIE MPEeAnoXeHus
ynonHoMoueHHbIMU oprasamu ockomreonorvmn Pecnybnuku Y3bekuctaH u
MHOCTpaHHbLIMM NOTEHLUaNbHBIMU UHBECTOpPaMU. [eonoro-akoHoMUYeckas
OL{eHKa OOBEKTOB NOME3HbIX UCKONAEMbIX 3KCMEAULMAMU-MCNIONHATENAMM
PP BocnpuHMMaeTcs Kak ogHa u3 3aAay CTaguinHoOCTI M3ydeHus obbekTa,
a AN MHOCTPaHHbIX MHBECTOPOB OHa ABMAETCH KIIOYEBON, T.K. HanpaMyto
BNUSIET Ha PUCK KANUTANOBNOXEHUH.

OteyecTBeHHast W 3apybexHas CUACTEMbl OLEHKA MUHEpanbHbIX
PECYPCOB  WMEIT psj  OTAUYMTENLHBIX OCODBEHHOCTEW  KOTOpble
HEeoBXOANMO YU TLIBATH NPY NOATOTOBKE MHBECTULMOHHBIX NPEATIONKEHMIA.

VicTopuyeckn cuctema KraccudmkaLuy 3anacoB U pecypcoB NoneaHbix
ucKomaemblx, npuMeHseMan B Yabekuctane, B egvHOM Kliovye C
pecnybnukamu bbiBlero Cotoaa, 1 0cHoBaHHas Ha BykeeHHOM 0603HaueHN
paanuyHbIx kateropuii (A1, Az, B, C1, C2) Obina Bnepeble yTeepxaeHa B 1928
rogy. Ota cucTeMa OLEHKW pasfenana 3anackl Ha Kateropuu no npuHyMny
pa3BefjaHHOCT M HaAPOAHOXO3FMCTBEHHOMY HaaHayeHuto. BnocnescTeum
aTa cucTeMa KnaccucukaLun HeoaHOKpaTHO nepecMarpuBanack B YacT
COBEPLLUEHCTBOBAHNA y4eTa CTEMEHN PasBefaHHOCTM W 3KOHOMUYECKOW
3HaummocTh mecTopoxaeHuid. Tak, B 1960 rogy Ans BO3BMOXHOCTY onMcaHUs
MoTEHUMana NPOMBILLNEHHOTO OCBOEHUS HaMMeHee pasBeAaHHbiX Wi
HepaaBefjaHHbIX BOBCE PyAHbIX palioHOB Oblu BBEAEHDI B ynotpebnexwe
KaTeropuu «NpOrHO3HLIX PecypcoBy, TorAa Kak Kateropum A1 u Az Bbimm
06beavHeHb!, BBUZY CTIOXHOCTU TouHO AnddepeHumnauymm [1].

BonbLuoi Bkaa B pa3paboTky Hay4YHbIX OCHOB T€OMOro-aKOHOMUYECKON
OUEHKM  LEHTPanbHOA3MaTCKUX PYAHbIX MECTOPOXAEHWA  BHeCNM
B.M. Kpeiitep, W.0. Koran, B.IN. ®egopuyk [2] u ap. CornacHo ux pabotam
3KOHOMUYECKas 3HAYMMOCTb MECTOPOXAEHWA ONpefenseTcs  ux
GanaHcoBOW NpWHAANEXHOCTbIO, nogpasfensioweit 3anacbl Ha
3KOHOMWYECKN BbITOAHbIE Ha (BanaHcoBble) U MOTEHLWAnbHO BLIFOAHLIE
(3abanaHcoBble) Npu CyLiEcTBYIOWEN TeXHUKe W TeXHonoruu Aobblun Ha
MOMEHT oLeHKH [3].

Mocne obpeTeHus He3aBMCMMOCTW, Hapsgy C YTOUHEHWEM W
COBEPLIEHCTBOBAHWEM CUCTEMbI KNnaccuuKkaLumi 3anacos Benuch paboTsl
no pa3paboTke HOPMATUBHbLIX AOKYMEHTOB, MHCTPYKLMIA W METOAUMECKMX
yKazaHuil No NOACHETY 3anacoB ANsi MECTOPOXAEHWUA PaanuyHoro tvna u
CTENEHN CMOXHOCTU, KOTOpble CreAyeT CyuTaTb HEOTHEMMEMOIA YacTbio
OTEYeCTBEHHOW  KnaccuuKaluy 3anacoB  MOME3HbIX  UCKOMAeMbIX.
PaaspaGotaHHble  pykoBOAsWME  [OKYMEHTHI  JOCTATOMHO  NOApoGHO
anropuTMU3MPYIOT  NOCMEA0BAaTeNbHOCTL  AENCTBUA reorora, Kak Ha
MOWCKOBO-OLEHOMHbIX CTaausX, Tak M Npu kamepanbHoil oBpaboTke
cobpaHHOW reonommyeckoi MHpopMaL Ui 1 NoacyeTe 3anacos.

K HacTosiemy BpeMeH ChopMMpOBaNiCh OCHOBHLIE MPUHLMNBI HbiHE
AeiicTByloWel cucTeMbl Knaccudukayuv 3anacos, COMMAcHO KOTOPOM,
MEeCTOpOXEHMUE NOME3HbIX NCKONAeMbIX ONPeaenseTcs kak npupoaHas unn
WCKYCCTBEHHAA KOHUEHTPaUWs MONEe3HOro WCKOMaemoro, aKcnmyatayus
KOTOPOrO MOXeT NPUHECTU 3KOHOMMYECKYID Bbirogy. B cBolo ouvepesp,
TEPMUH  «3anacbl» BKNIOYAET «BLIABNEHHOE KOMUYECTBO MOME3HOro
ICKONAeMOoro, YacTb KOTOPOro MOXeT ObiTb 3KOHOMUYECKM 3(deKTMBHO
13BMeYeHa», BKNIOYAA Cheaylolle KaTeropun: passefaHHble (3anachl
TBEpPAbIX nonesHbix uckonaemsix kateropui (A, B, C1) u npegsaputensHo
oLeHeHHble aanackl (C2), a Takke nporHoaHble pecypcebl (P4, Pz2) [4].

CnepyeT uMeThb B BUAY, YTO AaHHbIE KATETOpUM 3anacoB XapakTepusyior

TONbKO MNONHOTY W AOCTOBEPHOCTb W3YYEHHHbIX reonorm4eckux u
FTOPHOTEXHUYECKNX ocobeHHocTel Y4acTKOB MECTOPOXAEHUA.
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Tabnuya 1

leonoruyeckue 3anacb! U pecypcel Mecropox.qeuuﬁ TBEpPAbIX NONE3HbIX UCKoNaeMbIX Pecny6nmm YabekucraH no creneHu AeTanbHOCTH
Teonornyeckon U3yHeHHOCTH

PassegaHHbie 3anachl Hieshaen 0 2 st [MporkoaHble pecypesl
3anachbl
A | B | Ci C Ps P,
BanaHcosble 3anachl
(3KOHOMMYECKM BLITOAHBIE)
BO3MOXHOCTb yBENMYEHUA SKOHOMMYECKM BBIrOZHbIX 3AMACOB 3@ CYET NOTEHLMANBHO BbIFOfHbIX
BO3MOXHOCTL YBENMYESHNS BKOHOMMYECKN BLITOAHBIX M NOTEHYUANLHO BbIFOAHbIX 38NACOR 3@ CYET NPOTHO3HbIX PECYPCOB

B tabn. 1 cnpaBa HameBO nOKa3biBaeTCsi MOBLILEHUE CTENEHU
W3YYEHHOCTM W [OCTOBEPHOCTU 3anacoB, a OpAWHAaTa CHW3Yy BBEpX
MnoKaablBaeT MOBbIEHWE BO3MOXHOCTU 3KOHOMUUECKM 3hDEKTUBHOTO
CNOMNb30BaHNS 3anacoB U PecypCoB.

B coctaBe GanaHcoBLIX 3anacoB npu yyeTe noTepb, BOHUKAIOWMX Ha
Pa3nuyHbIX CTaANUAX HeApONONb30BaHNA, MOTYT ObiTh BbiAerneHb! NPOMbILL-
NeHHble 3anackl, COOTBETCTBYIOWME KaTeropusM passefaHHocTy. B ceow
oyepefib, NPOMbIWMIEHHbIE 3anackl C Y4YeTOM PYAHUYHOrO JOM3y4YeHus
(hopMUpYIOT 3KCNyaTaUMoHHbIE 3anackl, bonee NonHoO xapakTepuaytolme
NPOMBILUNEHHYIO 3HAYMMOCTL MECTOPOXKAEHWS.

BanaHcoBasi MpWHAANeXHOCTb 3anacoB ONpefenseTcs Ha OCHOBE
MUHUMAnbHBIX NapamMeTpoB — KOHAMLMIA, YCTaHaBUBAEMbIX B XOA€ MOpHO-
3KOHOMWYECKOTO ~ MOZENWPOBaHWA, C MOCMEAYIOWUM  YTBEPXAEHUEM
pesynbTatoB B [ocyaapcTBEHHOM Komuceum no sanacam (TK3) Pecnybnukm

YabekucTaH, ABMAIOWMMCA OCHOBHBIM  OPraHoM  rocyAapCTBEHHOTO
KOHTPONA paLyoHanbHOro HeApononb3oBaHus [5].
B npouecce Bepucpwmkaumm, nposogumon K3, moxer 6bitb

ocyulecTBneHa KoppeKTvpoBka Kak B 00nacTv NpUHaANeXHOCTH 3anacos K
TOA WM MHOW KaTeropuu pa3BefaHHOCTW, Tak W B OTHOLWEHUN WX
6anaHcoBoW NPUHAANEXHOCTH.

B YabekucraHe cTeneHb yusacTus rocyfapCTBEHHbIX OpraHoB B cibepe
OLUEHKM 3aNacoB W KOHTPONS HEAPONONb3OBaHWA TPaAULUMOHHO OYeHb
BbICOKas, 4TO OTNMYAET ee OT MHOTUX 3apyBexHbIX cucTem. 310 obycnoeneHo
Kak UCTOPUYECKUM NyTeM Pa3BUTUS OTEYECTBEHHON CUCTEMbI OLIEHKY 3anacoB
(npuwepwelt co BpEMEH MNNAHOBOW 3KOHOMMKM), Tak W KoHcTuTyuwei,
onpeaensioLLen MOHONONMIO FocyAapeTea Ha BrageHue Heapamu [6].

M ato acphekTMBHO T.K. B COBPEMEHHOI 3KOHOMMUYECKON CUTyaLuu B
YCrIoBUSIX HECTAabWUNBHOTO pbiHKA, HEAPONOMNb3oBaTENb OPUEHTUPYETCA Ha
oTpaboTKy y4acTko, obecneyuBalolumx Haubonbluyio Npubbinb. Mpu aTom
ocTanbHas, MeHee KOHKYPEHTOCMOCOBHas YacTb, NOMe3HbiX WMCKOMaeMblX
moxeT ObiTb GeaBoaBpaTtHO noTepsHa. 310 cokpawaer obbem A0DbITHIX
3anacoB W Cpok cnyxObl MECTOPOXAEHMS W, KaK CneAcTBue, TPYAOBYIO

3aHATOCTb HAcefeHWs, HarioroBble OTYUCNEHWA, CHWXAET YpOBEeHb
3arpyXeHHOCTN CMEXHbIX OTpacnei NPOMBILUSIEHHOCTN U T.A.

locypapcTBeHHbie oOpraHbl HajeneHbl yHKUMAMM Hajsopa 3a
paluoHanbHbIM  HeApononb3oBaHMeM U cobniogeHem  HanaHca
MHTEpecoB rocyaapcTea v Heppononbs3osaTens. B gaHHom cnyyae sonpoc
YCTaHOBMEHMS KOHAMLMIA Ha MUHEPaNbHOE Cbipbe ABNAETCS YPEe3BblYaitHo
BaXHbIM U [JOMDKEH YuuTbIBaTb MHTEpeck! Bcex cTopoH. OfHaKo 3avacTyio
NpU YCTAHOBMEHUN KOHAMLMIA U NapamMeTpoB OTpaboTKU MECTOPOXAEHMS
MHEHWe 3KCNEpPTOB He ABMAETCA ONTUMANbHLIM, YTO OTPULATENBEHO MOXET
CKa3blBaTLCA Ha MHTepecax obuiecTsa. [ns ocBOEHUs OBBLEKTOB FOpHOM
A0bbIuN,  XapaKTepW3yIoWMXCA  BLICOKUM YPOBHEM  PUCKOB, MOTYT
NPUMEHATLCA HeoBoCcHOBaHHbIE TpeBoBaHNs K CTaBke AUCKOHTUPOBaHWA,
YPOBHIO NOTEPb U CTENEHU pa3BefaHHOCTV MECTOPOXAEHWIA ANs Havana
€r0 NPOMBILUNEHHOTO OCBOEHUA.

[pyrim HeraTMBHbIM acneKToM ABMAETCA ANUTENBHOCTb U CNIOXHOCTL
npoLeAypbl YCTAHOBNEHUS KOHAVLMA W WX nepeyTBepxaeHus. Mpu atom
AVHAMUYHOCTb M3MEHEHMA NoKasaTeneil CbipbeBOro PbiHKA 3HAYMTENbHO
onepexaeT BOIMOXHYIO CKOPOCTb BHECEHWUS KOPPEKTUPOBOK B KOHAULMM C
nepecmoTpom 6anaHcosbix 3anacos. [1poBeAeHWe paapaboTku No cTapbim
KOHAVUMAM 3HAYUTENBHO WckaxaeT OObeM 3anacoB, BO3MOXHbIX ANA
9KOHOMMYECKN 0BOCHOBaHHOI OTPaBOTKY.

lMpUMEHUMOCTL Ha MpaKTUKe AEUCTBYIOWMX HOPM B 0BNacTv OLEHKU
3anacoB 3HAYMTENBHO YCNOXHAET NPOLECC OOBEKTUBHON OLIEHKN 1 MOXET
CHWXaTb ONEepaTUBHOCTL  3KOHOMUYECKW 3PEKTUBHOTO  OCBOEHUS
MECTOPOXAEHMIA.

Viccnenys cootBeTcTBME MEXAYHAPOAHbLIX CUCTEM OLEHOK 3anacos
OTEYECTBEHHON CUCTEMbl Knaccudukaluuy, Ccnegyet OTMETUTb, UTO
eiMHoro cTaHAapTa, KpoMe PpaMOo4HOW Knaccudukayum,
pekomergoBanHon OOH, He cywecTteyeT. ConocTtaenenue nocrnegHeil ¢
npuHATOi B YabekuctaHe HauuoHanbHOW Knaccudukauuen nokasbiBaet
WX MPUHUMNWANBHOE CXOACTBO, MPU3HABAEMOTO BCEM [eONOrUYECcKM
coobiectsom (tabn. 2).

Tabnuya 2
ConocraeneHue pamoyHoi knaccudukaymm (PK) sanacos OOH ¢ HauuoHansHo#, npuHaTon B Yabekucraxe
oK JkoHoMmueckasi oueHka OOH FIRUOHATIC /s KIECCIpNER|I Eac: K:::z:’ ptac;:::c?: ':I:':{:iﬁe"s
OOH ny6nuku YabekucraH (pecypeon) PK OOH
Cragua 1. PernoHanbHble reonoruye-
P CKUE M3YYEeHUe TEePPUTOPUM B MaclLTabe OtcyTerayer OtcyTcTayloT
e"°;:g' ot 1:1000000 go 1:100000
e Cragua 2. [eonoruyeckan chemka Mac- p [porHoaHble
OBbiuHO wraba 1:50000 (1:25000) £ MUHEpanbHble pecypchbl
He fenaetca Craaus 3. Moucku:
A. OnepexaiolLue cneyuanuaupoBaHHble P, OrcyTeTeytoT
Mowmcku MOUCKOBbIE paboTl
Havan Mpeanonaraembie
e B. Mowuckosbie pabotb! P MUHEDATILHbIE PECYpCHI
- OueHka Crapus 4. OueHka: 1. BepoaTHble
nf;f::' A. lpeasapuTenbHasn oueHka Py, C2 MUHEpanbHbIe 3anach
lMpensapu- b. [lerancHan oueHka 2. VcuucnekHble
passeska C2 Cy
TenbHasn MECTOPOXACHHA MUHEpanbHble 3anach
Oyetka [leranbHas B (I, Il pynnei 1. focToBEpHblE
[leTanchan (T30, oleHka CTIOXHOCTH) MUHEpanbHble 3anachbi
T3P) (T30 unu Cranus 5. Passenka
pa3seaka TOPHbIN C1, Co, Pt 2. BeposiTHble
poknag) e MUHepanbHble 3anachi
Cragws 6. [lopasseaka B C JlocToBepHble
Cragua 7. QxcnnyarayuoHHas passeska ] MUHepanbHbIe 3anachb
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Koaexe JORC
PeayabTaThl H3ILICKA HuI
Munepaabibie pecypcsl 3anacst
Boapacrawommii
YPOBEHS reo10r -
qeckoil pazBeIaHHOCTH
M JOCTOBEPHOCTH
HHEpopMANHE

Ipeanoaaraemble

Viazanusie —_— BeposTabie

Himepennbie -—-> HoaTsepaicnubie

Bospacralomuil ypoBeHSb I OPHbIX, €007 HYeCKHX,
IKOHOMEIECKHY, MAPKETHHIOBLIX, HPABOBLIX,

CONHAABLHLIX, HHPPACTPYKTYPHLIX H
roCyaapCTBeHHBIX PaKTOpOB

Puc. 1. Ceaab pocToBepHocTM pecypcoB u 3anacoB no Koaekcy JORC co
CTENeHbIO reosniorMyeckol W3YYeHHOCTH, YPOBHEM TOPHO-TEXHUYECKMX,
CoLUUanbHO-3KOHOMMYECKMX U AP. hakTopoB

Bmecte ¢ atTumn umeetcs psg Haubonee pacnpoCTpaHeHHbIX CUCTEM
OL|EHKY 3anacoB, NPU3HaBaEMbIX MEXAYHAPOAHBIMU hUHAHCOBLIMU CTPYKTY-
pamu, KOTOpble 3a4acTyl0 UCMONb3YITCA MapanienbHo C HaLWoHaNbHbIMKU
cucTemam knaccudurauuy. OaHuM U3 Hanboree pacnpocTPaHEHHbIX TakUX
CTaHAapTOB OLEHKW MUHepanbHbIX pecypcoB siensetcs AscTpanasvickas
cucTEMa yyeTa MUHEparnbHbIX PecypcoB U 3anacos NOMneaHoro McKonaemoro
(Kogekc JORC). [laHHas cucTema 4acTo NpUMEHSETCS B KaYecTBE OCHOBHO-
10 f3blka MEXAyHapOAHOro OOLIEHUS TeonoroB M MOHSTHA MHOCTPaHHbLIM
nHBecTOopam, 6aHKOBCKUM CTPYKTYpaM, a Takke CbipbeBbiM Bupxam.

lMouck KpeAMTOB Ha BBITOAHBIX YCNIOBUAX, HAPSAY C XenaHuem npusneyb
nHBecTopoB, obycnoBnueaeT GOMbLIOA WHTEpPEC K AaHHOW cucTeme
Knaccudmukaymm.

CornacHo JORC MuHepanbHble pecypcbl — 3TO KOHUEHTpauus
MOMEe3HbIX MCKOMaeMmblX, MO KayecTBy W obbemy NpeacTaBnsioLmMx
3KOHOMMYECKMIA MHTEPEC ANS NPOMBILLTIEHHOI pa3paboTky.

Mo cTeneHn TOYHOCTM OLEHKM ODBLEMOB, TOPHOTEXHUYECKUX W
reonoruyeckux napametpos Mectopoxaenus Kogekc JORC Bolgenser
13MepeHHble, ykasaHHble  npeanonaraemble pecypcel (puc. 1).

BaxHbim otnuumem Kogekca JORC siBnsietcs 10 06CTOATENLCTBO, YTO
npeporaTiea OTHECEHWA K TOI WNW WHOW KaTeropuv pecypcoB W 3anacos
OCYLECTBNAETCS 3KCNEPTOM (OH Ha3biBAeTCA «KOMNETEHTHOE NULO») Ha
OCHOBaHUM KOMMNEKCHOW OLEHKM TeOnomuYeckol U  3KOHOMWUYECKOW
wHdopmayuy. TpeboBaHWsMM K  3KCnepTy npeaycMaTtpueaeTcs  ero
UNEHCTBO B aBTOPUTETHBIX CNELNanuanpoBaHHbIX COoDLEeCTBax, Hanmume
[OCTaTOMHOTO OMbiTa AMS BbIHECEHUS KBaNUMULMUPOBAHHOTO PELIeHUs W
HE3aBUCMMOCTb, C TOYKN 3PEHUS UTOTOB OLEHKM [7].

B cBoeit pabote akcnepT ynorHoMouMBaeTcs nepecmoTpeTs Bee, 6e3
UCKMIOYEHNS, paHee OLEHEHHbIE Pa3fnUYHbIMU FEOoNOoro-3KOHOMUUECKMMM
WHCTAHUMAMU MUHEpanbHble Pecypchl W BnpaBe Y4yecTb WMelolmecs
COMHEHWA W PUCKM OTHOCWUTENLHO NPEACTABUTENBHOCTU TEOMOrYECKON
MHOpMALMK NO CBOEMY YCMOTPEHMUIO.

EauHoobpaane oueHKkM pecypcoB M 3anacoB  OTCYTCTBYET, W
€AVHCTBEHHbIM apOUTPOM NMpu  pa3pelweHn CrnopoB  OTHOCUTENbBHO
060CHOBAHHOCTW NPOBEAEHHON OLEHKM ABNSIETCS CheuuanvaupoBaHHas
OpraHu3auvs, rapaHTupyloLLas ksanudukauuio skcnepra.

Ma wicna ykasaHHbIX W M3MepeHHbIX PecypcoB nocrie NpoBeAeHUs
cneyuanucTamm  TEXHUKO-3KOHOMMYECKOW  OLEHKW, NOATBEepXAatoLien
BO3MOXHOCTb  GKOHOMUYECKW  3chcheKTBHOIM OTPaBOTKM MECTOPOXAEHUS 1
BO3MOXHOCTb  TPAHC(hOPMMPOBaHUA  MOME3HOTO  MCKOMAEMOro B TOBapHbIN
NPOAYKT, MPOVU3BOAUTCA OLIEHKA 3anacoB, NOAPA3AENAIOLLYIXCS Ha: NOATBEPKAEH-
Hele (Proved) 3anackl — SKOHOMUMECKW BbIFOAHO U3BNEKaeMas HacTb LU3MEPEHHbIX
MUHepanbHbIX pecypcoB; BeposiTHble (Probable) sanackl — akoHoMuuecku
BbIFOAHO M3BrEKaeMast YacTb yKasaHHbIX MUHEparibHbIX pecypcos [8].

B cooteetcteumM ¢ Kogekcom JORC noateepiaeHHble U BeposiTHble
3anachbl AOKHbI BKMIOYaTb MONpaBki Ha padyboxueanue W noTepu.

Mpw NpoBEAEHMN OLEHKU 3anacoB JKCnepT 0Bs3aH yunTbiBaTb  BCE
thakTopbl, BNMALME Ha 3PHEKTUBHOCTb W YCTOWYMBOCTL NPOEKTA, B TOM
uucne ocoBeHHOCTW MpaBoBOrO  MonsA  rocyAapcTBa, B KOTOPOM
pacnonaraeTca oueHuBaemoe MecTopoxzeHue. Mpu oleHKke 3anacos Ha
TEppUTOpUM Y3bekucTaHa noTepyu MPUHUMAIOTCS C YYeTOM AEHCTBYIOLEH
3aKoHoAaTenbHoON U HopMaTUBHOW 6aabl.

WHTepechl K oueHke 3anacoB comacHo Kogekcy JORC B Haweit
cTpaHe 0OyCroBneHbl WHBECTULMOHHOW MOMUTUKOW rocyAapcTea B
obnactm  Hegpononb3OBaHWs, PaclUMpeHUs reorpadui  KpeauTHbIX
MCTOYHMKOB, BEAEHUS MEXAYHApOAHON (PMHAHCOBOI OTYETHOCTU U T.4.

[ins pelueHns 3aaaqm NOArOTOBKM OTYETA O MUHEpanbHbIX pecypcax B
COOTBETCTBUW C  TpeBoBaHMAMM MEXAYHAPOAHBIX  (DUHAHCOBbIX
MHCTUTYTOB, HEAPONONb30BaTENb MOXET UATW ABYMS OCHOBHBIMMU NYTAMM:
0bpaboTka MCXOAHOI reonoru4eckoi MHhopMaLLv C NOACHETOM PECYPCOB
cornacHo Kopekcy JORC u nocreaylolen OLEHKOW 3anacos B XoAe
TEXHWKO-3KOHOMUYECKWX OLEHOK Ha YpoBHe npepasaputenbHoro T30
(Prefeasibility Study); nepekanudukaums WMEIOWMXCA  AaHHBIX MO
NOACYETY 3anacoB B HaUWOHanbHOW cucTeMe  Knaccudukauum B
crangapTel  Kopgekca JORC npu  aKCnepTHOM — NOATBEPXAEHUM
0DOCHOBAHHOCTM MMEIOLUMXCA NPOEKTHbIX peluenunid. [locnegHun nyTb
MeHee KanuTanoemkui u AnuTensHblin. OH B CTPOroM CMbicnie crnosa He
faer 3anmacoe no Kogekcy JORC, opHako pJaeT WX 9KBUBAnEHT,
npuemMnemblit ANA UHBECTULMOHHBIX 1 BMPXEBbIX CTPYKTYP B Criyyae, ecnu
nepeksanudukaLmMs BLINOMHAETCS HE3aBUCUMON KOMMaHWeid — UneHoM
aBTOPUTETHOTO MEXAYHAPOAHOTO FOPHO-TE0NOMIYECKOro cooblLecTBa.

CneayeT OTMETUTb, YTO BBIAY Pa3HOCTW NPUHLMNOB, NOMOXEHHBIX MPY
noAcyeTe, NPAMOE CONOCTaBMEHME CUCTEM KnaccuUKaLuy HEBO3MOXHO.
Tak, Hanpumep, GanaHcoBble U 3abanaHcoBble 3anackl yXe BKITIOYAIOT
TEXHUKO-3KOHOMMYECKYl0 oueHky. Torga kak pecypesl B8 JORC,
OLEHVBAIOTCA NWLLL Ha OCHOBaHMW obLLUei WHdopMaLui  npeanonaraioT
BO3MOXHOCTb OKOHOMUYECKA NMpUObINbHYI0 pa3paboTky MecTopoXAeHUs.
bonee Toro, npuHagnexHocTb K Toi unu uHoit kateropun B Kogekce JORC
MeHee KOHKpeTUaupoBaHa, Yem B y3bekckol cucteme knaccudmkauyum. B
nocnegHeit ANs  KaXJoW  KaTeropuu, XapakTepuayloweil  3anachl,
pa3paboTtaHbl KOHKDETHbIE KOMWYECTBEHHbIE TpeGoBaHWs, B TOM uucre
KacaloLyecs Takux BaXKHbIX noKasaTenen kak NNoTHOCTb pa3BefoyHON ceTy,
npezenbl BO3MOXHOWM NOMPELLHOCT reonorMyeckix napameTpos v T.n. [9].

MpubnuantensbHoe COOTBETCTBME MEXAY KATEropusMW 3anacoe Mo
OTEYECTBEHHOW CUCTEMEe  Knaccudukauymm W MeXayHapoAHbIMM
cTaHfapTamu Moxer ObiTb npegcTaBneHo Tabn. 3.

CnepyeT y4ecTb, YTO OJHO3HAYHOCTb W YETKOCTb Y3DEKCKOW CUCTEMbI
OLEHKM MUHEpanbHbIX PecypcoB (Hapsdy ¢ UMEIOLWMMUCA METOANYECKUMM
¥ HOpPMaTVBHBIMM OKYMEHTaMM) ABNAETCA BaXHbIM e AocTonHeTeoM [10].

Cpeau Haubonee akTyarnbHblx BONPOCOB, CBA3aHHLIX C NEPEXOAOM Ha
HOBble, NMPU3HaHHble B pa3BuUTbIX rocygapcteax Mupa craHaapTsl, ¢
aKTyanusauuen OTeYECTBEHHOI CUCTEMbI KnaccuukaLi 3anacos CTOUT
BbIAENUTL Creaylolve:

1. Heo6xoaumocTb pa3paboTkv METOAOB M METOAUK y4eTa 3anacoB Ha
OCHOBaHWM «MNaBaloWX» KOHAUUMIA - T.e. KOHAULWWA, HaxoAsawwuxcs B
MPSMOA  3aBUCHMOCTU  OT  KOHBIOHKTYPbl  PblHKA W COCTOSIHUA
ropHogo0bIBatoLLei 1 nepepabaTbiBaloleit TeXHUKU-TeXHONOMU. [laHHble
KOHAMLMW MOTyT BbiTb NpeacTaBneHbl cepuelt AndhepeHyNpoBaHHbIX
3HaYeHWil, COOTBETCTBYIOWMX Pa3nUYHOMY YPOBHIO LUEH Ha Cbipbe WNM
JpYruX KnioueBbIX Ans 3KOHOMUYEecKol achdeKTUBHOCTM nokasaTtenei, w/
WM B BWAE 3aBUCUMOCTEN, CBR3bIBAIOWMX 3TW NoOKasatenu ¢
napameTpami paspaboTku 1 obbeMom 3anacoB. 3HauMTENbHbIN 0ObEM
vccneaoBaTenbCkux paboT B 3TOM HanpaBMeHWM YXe BbIMOMHEH, HO
Tpebyetcs AanbHedwas npopaboTka TpeboBaHWA K NiaBalowmm
KOHAMUMAM AnA pasefyemblx B YabekuctaHe rpynn MeCTOpPOXAEHUHA, C
yreepxaeHuem B K3 TunoBbix MeToAMK.

Tabnuya 3

ConocraBUMOCTL NPUHATLIX B Y26eKucTaHe kaTeropuii 3anacos NofeaHbIX MCKoNaeMbIX ¢ MeXAYHapoAHbLIMM

WamepeHHble YkazaHHble

Mpeanonaraembie Her B 2apy6exHoit knaccud ukaumu

A+B |
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2. WaweHenwe TpeboBaHuA K dopmaty (CTPYKType, AeTanbHOCTH
npopaboTku, MHHOPMATUBHOCTM, CTENEHU JOCTOBEPHOCTU U AP.) KOHEYHbIX
peaynsTaToB MPEANPUATMIA  TEonorMyeckoil  otpacnyv  pecnyonuku
(oueHeHHbIX pecypcoB U MOACHMTAHHLIX 3anacoB) Ha ocHoBaHuM Koaekca
JORC Tpebyer TwaTtensHoro NpoBeAeHUS NOArOTOBUTENbHLIX paboT. Mpu
3TOM Ha nepBbil NnaH BbiABUrAIOTCA BOMPOCHI  NEpeopUeHTaLum
TpeboBaHMi K NOMHOTE U TEXHUYECKOW NOATOTOBNEHHOCT 3aKMIOYNTENbHBIX
maTepuanos (oTyeTHble AaHHble, NIB[] 1 Ap.) paHHUX 1 OLEHOYHON cTagui
reonoropaseefoyHbix pabor. 310, B CBOIO OYepeab, NOTpebyeT BHECEHUA
onepaTvBHLIX M3MEHEHUIA U YTOYHEHUA Ha (DYHKLWUM W OPraHW3aLWOHHbIM
CTPYKTYpam MpeanpusTUiA OTPacny, a Takke METOAUKO-UHCTPYKTUBHON U
aHanuTu4eckoi base NpoBoANMBIX paboT.

3. Pewatowee 3HaueHne, OyAyT MMeTb NOArOTOBKA NOMEBLIX TEONOroB,
COOTBETCTBYIOWMX K HOBbIM TPEDOBAHUAM, & TaKKE Kpyra OTEYECTBEHHLIX, B TO

CEpTUDULMPOBAHHBIX KCMEPTOB  («KOMNETEHTHBIX JML») AN  OLEHK!
noArotoBreHHbIX no craHgaptam Kogexca JORC MuHepanbHbIX pecypcos.
[Ins 31010 HEODXOAMMO BHECTH COOTBETCTBYIOLUME U3MEHEHIS B NPOTPaMMBb!
ODyYeHWs  CTYAEHTOB, OpraHM3auMio NOBLILEHWA KBanMMuKaum U
NEepenoAroTOBKM rE0NOMYECKUX KapoB B HOBOM (opmarTe.

4. Heobxoanmo okasaTtb Gonblue [OBEpUA COBPEMEHHbIM CPEACTBaM
TOPHO-TEOMNOTMYECKOTO  MOAENMPOBAHUS,  KOTOpble  OOBLEKTUBHBI U
HeocnopuMbl. [pakTuyeckuit OMbIT  NoOKa3sbliBaeT, YTO  OWWGKK,
JONYLIEHHbIE NPY OLEHKe 3anacoB MO TPaAULMOHHBIM METOZaM, B TOM
yucne npoLeawinx NpoLeaypy NocTaHoBkA Ha OanaHc, B psige cnyyaes
[OCTUraloT oveHb Oonbluux 3HaveHun. [opasgo Gornee ycnewHsIM
ABNAETCA MyTb PaLMOHANEHOTO COYETaHWUA CO3NAATENBHOrO NoTeHyUana
reonoru4eckon Keanuukayuy ucrnonHuTenen pabot, ¢ npeumyLiecTeamm
COBPEMEHHBIX NMULEH3NPOBaHHbIX NPOTPaMM MO KOMMLIOTEPHON  OLEHKe

Xe BpeMA He3aBUCHMbIX, C TOYKA 3PEHUA WTOTOB OL|EHKW, 3anacoB MecTopoxaeHui [11].
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Abstract

In article questions of reliability and objectivity of geological and economic assessment of investment potential of ore fields of the Republic of Uzbekistan depending on
degree of geological study are considered. Comparison of estimates of stocks and resources of national classification and foreign (JORC) and also frame classification of
mineral resources of the UN is carried out. The fopical issues connected with correlation and compliance of a domestic system of classification of stocks on recognized stand-
ards in the developed countries of the world are considered.
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BINUAHUE NAPAMETPOB HAHOYACTWUL 30J1I0TA HA NMOKA3ATEIA
TEXHOJOI MK ErO U3BJIEYEHUA U3 PY[]

o A

Bopobbes AE., Yekywwuna T.B., Bopo6Gkes KA., OranecsH AT,
NaBHbIA HaY4HbIA COTPYAHMK BEAYLUMA HayYHbIA acnupaHT [iekaH ropHoro hakynsteta
Poceuiickoro yHusepeuteTa cotpyaHuk, UMKOH Poccuiickoro yHusepeuteTa HauuoHansHoro nonuTexH1ye-
BpyObl HAPOAOB, um. H.B. MenbHukosa Apyx©b! Hapoaos, Poceus CKOro yHuBepcuTeTa ApMEHuM,
1.T.H., npocbeccop, Poceus PAH, K.T.H, foueHT, Poccus A.T.H., npocbeccop

Oltin qazib olish sohasi uchun fizik-kimyoviy geotexnologiyaning dolzarbligi aniqlandi. "nano"” atamasi geologiya, mineralogiya va ruda
tarkibida oltin bo'lgan ma'danlarni qayta ishlash uchun texnologiyalaridan foydalanish zarurligi asosiangan. Mineral xomashydarda nano-
partikullar (fullereniar, sohalar, agregatiar, murakkab kompozitlar va klasterlar) bo'yicha tadqiqotiar natijalari keltirilgan. Nanopartikullarni
mustahkamlash, ularning harakatchanligini sustlashtirish, ularning yuzasidan "qoplama" ni dastlabki olib tashlash va h. k. orgali nanodis-
persli oltin rudalarini gayta ishlashning innovatsion texnologiyalari taqdim etildi.

Tayanch iboralar: oltin, ruda, qayta ishlash, yo'qotish, tanlab eritme, nanopartikiiller, tozalash, kengaytirish, suyuqlik oldini olish.

Lns 3onomodobbisaowelti ompacnu bbina packpbima akmyansHoCme (hu3uKo-xumuyeckoli zeomexHonozuu. Ob6nsicHeHa nompet-
HOCMb 8 UCMOob308aHUU 8 2e0/102UU, MUHEPanoaul U MexHono2usx nepepadbomku 3010mocodepxawux pyd mepmMuHa «HaHo». [daHbi
pesynbmamel uccriedosaHull HaHo4“acmuy (¢hynnepeHos, cghep, azpezamos, C/IOXHbLIX KOMIIO3Umoe U Knacmepoes) 3o50ma e MuHe-
pansHom ceipbe. NpedcmasneHs! UHHOBAULIOHHLIE MEXHOo2uU nepepabomku HaHOOUCTIEPCHBIX py0 30s510ma, iymem YKpYrnHeHus e2o

HaHoYacmuy, nodaeneHuu ux nnasy4ecmu, npedsapumensHo20 CHAMUS C UX N08EPXHOCMU «pybawiek» u m.d.
Knioveebie cnoea: 30/10mo, pydbl, nepepabomka, nomepu, ebiyenadueaHle, HaHoYacmuub!, OYUCIKa, YKPYrHeHue, nodasneHue

nnasy4yecmu.

B cBSi31 ¢ nocTosHHLIM pocToM 30n0T0AR0BLINM B MUpe (puc. 1), v oa-
HOBPEMEHHO UMEIOLMMCS NafeH1eM KOHLeHTpaLmi 30no0Ta B pyaax pas-
pabatbiBaeMbIX MecTopoxaeHui (pyc. 2), obycnaBnuBaiolmm nepexon K
nepepaboTke HaKOMNMEHHbIX 3Ha4MTENbHBIX 0BBLEMOB OTBANOB W XBOCTO-
xpaHunuwy (okono 10 Mnpa. T Bo Bcem Mype) 30mn0TogobbIBaioLLas 0Tpachb
Bce bonblue obpallaeTtcs kK MeToaaM BU3MKO-XUMUYECKOI re0TeXHONOMN
[6,7,9]

3TV TeXHOMOMMW, OCHOBaHHbIE Ha MpOoLLeccax CenekTBHOMO Bbiliena-
YMBaHWMA PaaNvYHBIX MeTannoB, Mo3BONSOT BOBMeYb B nepepaboTky C
[0CTaTOMHON CTeneHblo hdEKTUBHOCTM pyabl, C COLEpKaHMeM 30M0Ta
meHee 1 a/m. K Tomy Xe yxe NpoLnv MpOMBILINEHHYO anpobaluio TexHo-
NorvKn BbILLEnayMBaHvs 30n0Ta He TOMbko B nepkonstopax [12], Ho 1 8
YCNOBWSIX HEMOCPEACTBEHHO Heap (CKBaXMHHOE BblluenadvsaH1e), a Takke
HacbIMHbIX MaccKBOB (Ky4HOE BbilLenadmBaHue).

CoBpeMeHHas «HaHO3pa» B HeapononbL30BaHUU. B Hactosliee
BPEMS MOHATME TEPMUHE (HAHO» B MUHEPAnormn 1 KOMMEKCHOW nepepa-
BOTKM NPWUPOAHOrO M TEXHOTEHHOrO MMHEPaNbHOMO Chipbs elie TOMbKO
chopmupyeTes 1 yTouHsieTes [8]. Xots notpebHocTs B Hem Bbina obycnos-
neHa TeM, YTo B pa3paboTky yKe 3a4acTyio HanpaBnsioTCs TOHKO- U Yrb-
TPAAUCTIEPCHBIE PYAbl, HAHOYACTULl KOTOPBIX CTAHOBATCH OCHOBHbLIM
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Puc.1. O6bembl 30n0T0A06bI4M B MUpe (m)

(haKTOpPOM B CYLLECTBYIOLLMX TEXHOMOTUSX NPOMBILLNIEHHOTO MOMYHYEHUs 13
HWX ONesHoro KomrioHeHTa. [py 3TOM BOBMEYeHUe HaHOMUHEpanos U
HaHOYacTUL B MHAYCTPManbHOE MPOM3BOACTBO HEW3DEXHO MpuBOAWT K
V3MEHEHWIO CIOXMBLLENOCS MOHATUS Camoro NoneaHoro KoMroHeHTa (3],
[MoaToMy HaHOpa3MepHble TEXHOMOMM W MpeaAnonarakoT U3yYeH e 1 BHE -
PEHUE MEXaHU3MOB W3BNEYEHWS LIEHHBIX KOMMOHEHTOB YXKe Ha MOmneky-
NFPHOM, aTOMaPHOM U 3NEKTPOHHOM YPOBHSX, T.€. Ha HaHOYPOBHE.

BsefieHve B HAHOPA3MEPHYIO TEXHOMOMHECKYIO MUHEPANorvio Hauu-
HaeTCA C venonb3oBaHus 6a3oBbix NOHATWN nosepxHocTer [13] unn npu-
NOBEPXHOCTHOM 0BNacTV HaHOMMHEPanNbLHOTO BelyecTsa. Tak, ¢ yMeHblue-
H1em pa3mepoB Ao 3HaveHui 1-100 HM B HaHOMWHepane (Kak CTPYKTYp-
HOW €OVMHMLE) OAHOBPEMEHHO MPOMCXOAMT 3HAYMTENBHOE YyBEnuYeHve
NNoLLaau ero NoBepPXHOCTH, YTO, Kak NMpasmno, obycnasnveaet nossneHve
Y HUX BecbMa crieumndnyecknx, NPUHLMNMANBHO HOBBIX CBOWICTB W Xapak-
TEPUCTYK, KOTOpble 1 0BecneuvBaloT BOSHUKHOBEHIE Y MPOMBILLMEHHbIX
HaHOTEXHOMNOMIA FPOMaIHOTO NPOM3BOACTBEHHOTO MOTEHLMAna.

WccnepoBaHMe HaHOYacTWL 30M0Ta B MMHEPanbHOM Chblipke.
MpeacTasnenns o peanbHbix GopMax HaXOXAEHUs HaHo4acTwL 3omoTa
No-NpexXHeMy BCE elle OCTaloTCH BO-MHOTOM AMCKYCCHOHHBIMW. Tak, B
HacToslee BpeMs 0DCYKAI0TCS BO3MOXHOCTY M3OMOPEHOIO BXOXKAEHNS
30M07a B Cynbduas!, HanuuMe TBEPAbIX PacTBOPOB HAHO30MOTa B MUpU-
Tax, a TaKKe CYLLECTBOBAHME HECKONbKMX HAHOHOPM HaXOKAEHWs 30M0Ta
B O[JHOM W TOM Xe MuHepane. B yacTHocT, npeanonaraetcs uaomopd-
HOE 3amMelLeHie HaHO30MOTOM Xereaa B pelueTke N pKTa, YTO MPUBOAMT K
YMEHbLUEHMIO NAapaMETPOB €r0 AMEMEHTapHON SHEKA.

B cTpyKkTypax ynbTpaaucnepcHbIX 30MOTOCOAepXalMX pya Obino
OCYLLECTBNEHO MHCTPYMEHTanNbHOE UCCMEAoBaHe reoMeTpui PasnqHbIX
(hopM HaxoxaeHWs HaHo3ormoTa:

— cthepuseckux hynnepeHonoaobHbIX MOHOYaCTML;

— hynnepeHonofobHbIX 30M0TbIX KNETOK (puc. 3), COCTORALMX W3 pas-
HOro Yvcna HaHovacTvy 3onoTa (o1 13 ao 20 knacTepos);

— CTOXHbIX KOMMO3WTOB, (hOPMUPYEMBIX C Y4aCTUEM HAHO30MOTa;

— PaanM4HbIX arperaToB HaHOuacTWL 30110Ta U Ap.
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Puc.2. luHamuka M3MeHeHUs COjepXaHus 3on0Ta B pyAax B mupe (dxow
BonkghcoH, uHeecTuymoHHas komnanus Dundee Corporation, 2014)

Puc. 3. 3onoToil hynnepex

Kpome Toro, B XoAe MpOBOAWMbIX WUCCRE[OBaHWA ObiNo YCTaHOBMNEHO,
YTO CyLLECTBEHHLIM aCNeKTOM, BECbMa 3HaUUTENLHO BNUSIOLMM Ha NoKaaa-
TENW npolecca nepepaboTki 30M0TOCOAEPXKALLMX PYA, ABNAETCA KPYNHOCTb
1 chopMa HaXoXZeHWs 3omoTa B pyAax. Tak, 301070, HaxoAsLeecs B MUHe-
panbHoil MaTtpuue (pelweTke MWHepanoB-HOCUTEnNei) MOXeT UMeTb He
TONBKO MaCcCUBHBIN, HO elLe W HAHOpPa3MepHbI, a Takke KacTepHbIN ypo-
BeHb paccesHus [3], korga KnacTepsl 30M0Ta npeAcTaBneHsl BecbMa pas-
HbIMU MO pasmepy CHEPUHECKUMU WU BNNUNCOMAANBHBIMU 0Opa3oBaHUAMM
(puc. 4): He nonHas MHopMaLUs O KOTOPBIX, paHee NPUBOAUNA K NPOMBILL-
NeHHbIM noTepsim 3oroTa. Mpu 3TOM pa3mepb! KNacTepoB B OCHOBHOM KO-
nebniotes ot 50 Ao 152 1M (cocTaensas B cpegHem 91,8 Hu).
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Puc. 4. Mogenu 2onoToro knactepa: a) 79-atomHoe f4po; 6) anemMeHTbI BHeLHeH
obonoyku; B) 79-aToMHoe SAPO, OKPYXKEeHHOe 23-aTOMHOM BHelwHew o6onoykon

Mo coBpeMeHHbIM BO33PEHUAM, Knactepsl npecTaenaiT cobolt oco-
Oble 30HbI pocTa, (hopMUpYlOLLMe KPUCTANYECKYI0 pelueTky MUHepana,
NPy 3TOM 30110TO KaX/A0r0 Takoro obbekTa MMeeT onpeAeneHHbIi pensed 1
CTPYKTypHbIe ocobeHHocT nosepxHocty [3, 5, 10, 11]. Kpome Toro, Bbino
YCTaHOBMEHO, YTO, HakanmuBasch Ha BbINYKMOW MOBEPXHOCTU KNacTepos,
3NEKTPOHbI (HOPMUPYIOT OTpULATENbHbIA 3apsif, KOTOPbIM NpensTcTByeT
06pa3oBaHmio BOKPYr YacTULbl 300Ta ABOIHOTO 3MEKTPUYECKOrO NONs, YTo
1 CNyXWUT OCHOBHOW NPUYMHON BO3HWUKHOBEHUS ABNEHUS HECMAYMBAEMOCTH
NOBEPXHOCTM YacTuL, MeTanna, HaxoAALMXCa B Takoi dopme. B peaynbra-
Te 3onoto obpasyer nnasyuue ¢opmbl (puc. 4), Tak HasblBaemble
«OCTPOBKMY.
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Pc. 5. «OcTpoBku» nnaByyero 2onota (P.5. K;aunx, 2015)

Heobxoaumo oTMeTUTb, YTO KpoMe PYAHOTO W POCCHLINHOTO 30r10Ta,
€ero paanuyHble HaHodopmbl (83,03 % sepeH 3onoTa B AnanasoHe 0,005-
0,01 mm n 16,97% — B avanasoHe -0,005 mMm) Gbinu ycTaHOBMEHL! W B
YrNepoaucTOil pyAe, rae OHU HaXoAsTCA B BUAE CaMOpOAHbIX dopm [3].
Mpv nepepaboTke Takux pyA TeXHoNorMsMu oboralleHns Ui Beilyenaym-
BaHWS, HAHOYaCTHL{bI 3010Ta, YaCcTbIO MOKPbITEIE HAHONMMEHKaMK yrnepoaa
(CNF), He BOBnekanucb B NPoUECC U B NOCMEAYIOWEM — TEPANUCL B
«XBOCTaX».

Ha puc. 6 nokasaHa mopcbonorust CTpyKTYpbl CepALEeBUHbI-060M04KN
mbpuaa nofobHoi HaHouacTuybl Au/C.

Puc. 6. Mukporpadusi HaHoyacTuy Au/C, yCTaHOBNEHHasi C UCTONBIOBaHMEM
NPOCBEYMBAIOLLEro ANEKTPOHHOTO MUKPOCKONa (a) U C NPOCBEYMBAIOLUM Anek-
TPOHHLIM MUKPOCKONOM Bbicokoro paspeweniust (b) (Peng Yang u coae., 2013)

BnepBble wgeM O MOTEHUWANbHOM 30MOTOHOCHOCTU  repMaHui-
YroNbHbIX MECTOPOXAEHUIA U NEPCNIEKTUBHOCTM NOMYTHOrO nomyyeHus Au
113 NPOAYKTOB WX CXMraHus Bbinn cchopmynupoBaHsl Gonee 20 net Hasag.
B panbHeiwem aTa uhes noaTeepavnack Ha NpakTUKe onpeaeneHnsmm
aHoMarbHbIX KOHUEHTpauuin HaHosonota (n*0,01-*1,0 2/m) B ymnsax u
BMeLLaIoLLMX Nopojax Beex 3-x oTpabaTkiBaeMbix B HacTosillee Bpems,
repMaHni-yronbHbIX MECTOPOXAEHUN U HaXOAKaMU B HUX MUHepanbHbIX
¢hopm 3onoTa.

IMpv atom makcumansHoe (9,8 2/m) copepxarue 3onota Bbino admkeu-
poeaHo Ha mectopoxaeHn JinHuarb (KHP) B muHax, noACTUNAIOWMX HIK-
HUI repmanveHocHbii nnact [40]. BaxHbiM npeacTaBnseTcs U HepjaBHee
OBHapyXeHue 3010Ta B NETy4eN 307 OT CKUraHUA KUTaNCKUX repMaH1eHoc-
HblX yrneil. 3heck 30M0TO KOHUEHTPUPYETCS Ha MOBEPXHOCTU CTEKMAHHBIX
MuKpocdep B BUAE kannesuaHbIx Yactuy pasmepamu 0,01-0 2 mkm (puc. 7).

Takas hopma HaxoXAeHUs HaHO30MOTa YKa3biBaeT Ha ero KoHAeHca-
Uvio M3 rasoBoit hasbl U OTKPLIBAET MPUHLMNUANBHO HOBLIE NMYTW ANS
pa3apaboTkv TEXHONOMMIA Ero U3BNEYEHMS.

Kpome atoro, npucyTcTBuE HaHoyacTWy 3omoTa Bbino ycTaHoBNEHO
KaK B MponnacTkax TeppUreHHbIX NOpoz YronbHbiX paspesos, Tak U B ca-
mux yrnax. [oatomy ocoboro BHUMaHUS 3aciyXvBaloT MMEIOLMecs OTBa-
Nbl B paiioHax NpexXHWX paspaboTok MECTOPOXAEHMIA yrna (Hanpumep, B
Kusenosckom yronbHom OacceiiHe, P®). B uyacTHocTW, npoBeaeHHble
MCCMIEAl0BaHUA NOKA3ANM MPUCYTCTBME B HUX TOHKOTO W MbUIEBUAHOTO
3onoTa (B konuyectee Ao 60 ma/m). Mpw 3TOM BNOMHe BEPOSTHO Hanuuve
B YINSX TOHKOAWCNEPCHOTO W HAHOPa3MEPHOTo 30M0Ta, aacopbupoBaHHo-
10 YacTULamMu NUPUTa W YIMUCTLIM MaTepyuarnom.
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Puc. 8. MpupocT 06Lema pocchinHoro 20510ta Npy y4ete ero HaHodopm [36]

Tabnuya 1

Mopdonoruyeckas xapakrepucTika HaHo30M0THH [27]

Puc.7. 3onoTto (6ence) B netyveir 3one repmauueocubm yrnew [40]: A - Mec'roeuue nnuam;
(KHP), netyyan 2ona pykaBHoro thunetpa; b - mectopoxaenue Ynautyra (KHP), nety4as 3ona anek-

YnnolerHble 3epHa pasnuyHoi KOH(Urypaluun, NNacTUHKY ¢ peaHbimK kpasmu. Pasmep 0.5-1.5
M. Ha NoBEpXHOCTH 3ePEH — KaBepHbI, 3aNONHEHHbIe KOPUHHEBLIM TOHKUM MaTepPUanoM: rMapoOKkC-
nbl enesa. OTmMeYeHbl CPOCTKM 30110Ta C KBEPLEM, ApCEHOMMPUTOM.

Kpyntble (~2.0 mv )nnacTuHKM, CMATLIE C HAABMIOM WNM Nnononam, Kpas 3aknenantsie. Mosepx-
HOCTb WarpeHeBas ¢ KOPUYHEBO-KPACHBIM HANETOM rMAPOOKUCNIOB Xene3a. LiBeT rpsisHo — XenTbii.

ToHKkMe OKpyXHble nnacTuHku senuyuHoi 0.5 mv M meHee ¢ AedopmupoBaHHbIMK Kpasmu. Ha
MOBEPXHOCTH MNTACTUHOK BUAHBI CNEbl CKOMBXEHUS M NPUMA3KY TMAPOOKUCLI Xenesa. LiseT uHauBu-
[10B SPKO-XENTbINA.

MnacTurbl (npeobnagatot) komoukw, Gnawky. Pasmep ot 0,2-1,0 MM, NOBEPXHOCTL 30NOTHH KaBep-
HO3Has C MPUCHINKAMK KPACcHOBATOrO rEMaTuTa; LBET 30N0TUCTO-XEeNTbid. KOMKOBMAHbIE 3epHa, B
OCHOBHOM CPOCTK C KBApLEM, IPAHATOM, BCTPEYEHb! 3epHA aPCEHONMPUTA C TOHKUMN BKITIOMEHUAMM
301078,

MnacTuhku, pexe KOMKOBUAHblE 3epHa. [MOBEPXHOCTb NMNACTUHOK LarpeHesan ¢ HeBonblLMMKU
BMSATMHAMM, Kpas HEpOBHblE, pBaHble. LIBeT NNacTMHOK 30MOTUCTO-KENTbIA, KOMOYKOB — FPA3HO-
KENTbIK; BCTPEYAIOTCS CPOCTKM 30M10Ta C KBapLEM, BUAHbI CAEAb! BbILUENAYUBAHUA,

rocsi B WNMCTO-TMMHNCTBIX OTCTOMHMKAX, COOpYXaembiX
npu pa3paboTke POCCHINHLIX MECTOPOXAEeHMA (puc. 8)
un wrabenen KB. Bcneacteue cnocoBHocT Takux
30M0TUH (Cpeau KOTOpbIX CYLECTBEHHas AONs MpuXo-
AVUTCA Ha HaHOYacTUL!) B 3HAYUTENBHON CTENEHN COp-
BupoBaTLCA Ha paauKanax CUNUKaToB U anioMocunuka-
TOB, B YKa3aHHbIX OOBEKTaX TaKoe 30M0TO MOXET HaKo-
NUTLCA B NPOMBbILLNEHHBIX MacLiTabax [2].

TexHonorun nepepaboTku pyA C HaHO30NOTOM.
lpuMeHeHre TPaAUUMOHHBIX cxeM oBoralieHus ynb-

& TpagucnepcHbIx 3onoTocoaepxawmx pya Ha SU® unu

M3 0Bbl4HO He AaeT yA0BNETBOPUTENbHBIX PE3ynbTa-
0B [37], M3-3a pacnpegeneHHoro B HUX 30moTa B BUAE
HaUMenbYanLKnX YacTul, T.e. HaHo3oroTa. Tak, Hanpu-
Mep, HeoDXOAUMO OTMETWUTb, YTO U3BMEYeHWe 30M0Ta
113 UNOBLIX (hpaKLMA 0BLIYHO CBA3AHO CO 3HAYMUTENbHbI-
MW TPYAHOCTAMM, BCMIEACTBUE TOrO, YTO HaHOYacTULbl
30710Ta B HUX COpBMPYIOTCS Ha paanuyHbIX COCTaBRSIO-
LX NbINEBUAHBIX UIOB.

Kpowme Toro, B xoAe OCyWECTBNEHHbIX aHanuTuye-
CKUX MCCNeA0BaHNA ObiNo YCTaHOBMEHO, YTO NpU AN-
TENbHOM HaxOXAeHW 30M10Ta B OTBanax Ha NoBepxHo-
CTW €ro YacTuLy NOABNSIOTCA AOBOMBHO NNOTHbIE NEH-
kv — «pybaluku» (Tabn. 1) mapokcupoB xenesa, Map-
raHua, cepebpa W CEpHUCTBIX COBAWHEHWI Meau, a
TaKKke MPUCBINKM TMAPOCMIOA, [MMHUCTBIX YacTul K
CEpULMTa, YTO TaKKe 3HAYMTENbHO OCMOXHAET nocne-
JyIOLWMiA NPOM3BOACTBEHHBI NPOLLECC KOHLEHTpUpOBa-
HUS 30M0Ta, NPy rpaBUTaLMOHHOM oboraleHnn Ha OP
Takux sonoTocoAepxawmx pya [3]. Haubonee acpdex-
TUBHbIM CMIOCODOM CHATUS TakuX MOKPLITUA C NOBEPX-
HOCTW MOAOBHBIX HaHOYACTUL 30M0Ta SBASETCA WX
0bpaboTka XMMU4ECKUM peareHTOM Ha OCHOBE ranoreH-
cofepxalyen CMeci.

YMeHbLUEHNe NPOMBILNEHHBIX MOTEepb 30r0Ta Npy
nepepaboTke 30M0TOCOAEPXALUMX PYA MOXHO obecne-
YATb NyTEM YKPYMHEHUA €ro HaHONaCTUL| B paanuyHble
arperatbl. TaK, B HacTosilee BPeMs yXe NpoBoasaTcs
nabopaTopHble  3KCMEPUMEHTbI MO WCKYCCTBEHHOM
CTUMYNALUMK npoLecca YKpYNHEHUS HaHouacTuL 3or1o-
T4, B 3HAYUTENBHOM KONMWYECTBE paccesHHbIX B nepe-
pabaTbiBaeMoM pyAHOM BellecTee (reomatepuane).

[Ins 30MOTOHOCHBIX KOHITIOMEPATOB C HAHO30MOTOM
Bbina paspaboTaHa cneyuanbHas TEXHOMOMMS, OCHO-
BaHHaA Ha Mnpoueccax CENeKTUBHOW Ae3vHTerpaLum
MWHEpanbHOro Cbipbs, C UCMONb30BaHUEM OnpefeneH-
HbIX BUAOB QHEPreTM4Yeckux BO3AeNCTBWIA (TUna 3Hep-
MK CXaTol rasoobpa3Hoil CpeAbl, B3pbIBHOM UK 3nek-
TPOUMNYMBLCHOWM AeanHTErpauun u ap.), obecneunsato-
Lelt ero yKpynHeHe 40 HoOpMarnbHbIX pasMepos.

B yacTHoCTH, Ans NPOMBILLIEHHOTO U3BMEYEHUS 30M0-
Ta, Haxogswerocs B W3oMopcHOM hopme W mpexae
BCErO - B apceHonupuTe, Obina paspaboTaHa cneuyans-
Has TEXHOMOMMA C MPOIPEBOM NOMy4aeMoro Ha NepeoM
aTane cynbMUAHOTO KOHUEHTpaTa Nnpu Temnepatype, He
npesbilwaloleil 3xaveHne 250-300°C. B peaynbrare
30M0T0 BbIAENSETC B CBODOAHOM BUAE, Npeumylue-
CTBEHHO B BWAE HAHOMACTUL|, KOTOpbIE NpW ATOM He-
CKOMBKO YKPYMHSIOTCS (38 CYET NPOSBMEHUA NOBEPXHOCT-
HbiX achchekToB). [inA HaHo30r0Ta B NUPUTE NPUMEHSET-
CH aHaroryHas TeXHOMNOMA ero M3BMeYeHs, ¢ UCnonb-
30BaHWEM MHOMOKPATHOTO Nporpesa nepepabatbiBaeMoit

Puc. 9. PesynkTaT nazepHoro BO3AEiCTBMS Ha WnoBbie 2onoTocojepkawve chpakumu [27]: sonoTocogepxalueit pyabl 4o 300-850°C.

a - pyAHoe 20n070; 6 - ppakymns 20-71 um

Kpome TOro, HaHo4acTULbl 3onoTa Gbin 0BHapyXeHb! B reomacce MHO-
TUX TEXHOreHHbIX MUHEepanbHbIX OOBLEKTOB — TeppUKOHaX, oTBanax, nynbno-
1 XBOCTOXpaHUNMLax u T.4. Moatomy BecbMa LienecoobpasHa kayecTBEHHO-
KONMN4eCTBEHHAs OLEHKa TEeXHOreHHbIX PecypcoB HAHO30MOTa, OTIIOXMBLUE-
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B peaynbTate HaHo4acTuLLl 30M10Ta, 3a C4eT Npose-

nenus aekTa arperawym, NOCTeNeHHo (Ha KaXAOM 3Tarne ¢ YeTKo onpe-
JEmneHHbIM TeMNepaTypHbIM PEXUMOM) YKpynHsitoTes. MexaHuam aToro
npolecca A0 NocreAHero BpeMeHu He Gbin paspaboTaH U TpakToBarncs
KaK «CaMOO4UCTKa KpUCTANMYECKO PELLEeTKN NUpUTay.



[lpyrym MeTooM M3BMEYEeHWs HaHO30M0Ta, OCHOBAHHOTO Takke Ha
YKPYMHEHNUM €r0 HaHOYacTUL, AIBNAETCS NpUMEHEHNE NA3epHOTO NanyyeHus
B 06paboTke MUHEpanbHbIX CPEA, COAEPXKALLMX 30M0TO.

Tak, B ka4yecTBe OAHOrO U3 cnocoboB, koTopble MOryT obecneynts
W3BneYeHne HaHo4acTUy 30M0Ta M3 30M0TOCOAEpXalluX pya, npeana-
raeTcA BosjeiicTeue nasepHoi obpaboTku, ¢ Uenblo UX arperayuu.
Moka Takue akcnepumeHTbl Obinu noctaeneHsl npu  nepepaboTke
anioMoCUNUKaTHBIX NOPOA, C “acTuuamu 3onoTa KpynHoctbio 20-70
MKM. PeaynbTaToM BO3[ENCTBUA HA HWX Na3epHOro ManyyeHus ctano
obpasoBaHWe YKpYNHEHHbIX 30MOTUH cdepuyeckon hopmbl cybmunnu-
MeTpOBLIX PasMepoB, NPeACTaBNAoLWMX coBoi arperaT M3 NEpBUYHBLIX
HaHouacTuy. 310 co3aaeT HeobXxoAMMbIE NPEANOCHINKK ANA NOCneayio-
Wero W3BNeYeHUs YKPYNMHEHHbIX YacTul 30M0Ta yXe TpajuLMOHHBIMM
rpaBuUTaLMOHHbIMM cnocobamm.

ViccnepoBanus Bbinv npoBefeHsl Ha nasepHol yctadoske JIC-06 ¢
BOSIOKOHHOM CUCTEMOW Mepejayn na3epHoro WanyuyeHus, MolHocts 600
Bm. Pexum paboTbl HenpepbiBHbIA, Moaynauwa Ao 3 kIy. B pesynbtate
Na3epHOro BO3AEHCTBUA NbINEBUAHBIE YacTUL|bl CUMMKATOB NpeBpaLLaloTes
B KPYNHble ONMaBneHHble arperarbl, NOBEPXHOCTb KOTOPBIX M3obunosana
BblEMKaMK, XeoJamu, CKBO3HbIMM Ablpami. PacnnaenexHoe 30n0To, oxna-
XAancb, OCEfjaeT B BUAE Kanenb Ha CTEHKax XEeOA W BbleMOK OTAEnbHbIX
arperaros, 4TO BUAHO Ha puc. 9.

MpenBapuTenbHblil aHanua METOAOM 3HEPrOAMCTIEPCUOHHON CNEKTpo-
MeTpuu nokasan, uto B knacce 71-40 MkM nasepHbiM BO3AENCTBMEM KOH-
ueHtpupyetes Ao 90% sonora, B knacce 40-20 - 75%, a B Knacce MeHee
20mKm - 70%.

Kpome Toro, N.B. KyaHewooii (2011) akcnepumeHTansHo Bbinu uayye-
Hbl NPOLIECCH ECTECTBEHHOMD pa3pyLUeHNs MUHEPanoB—HOCUTENe HaHo30-
roTa, npoucxoasiLuMe B yCroBUAX rMnepreHesa u obpasoBaHus Gonee kpyn-
HbiX ero BbiAeNeHuit B BUAE CPOCTKOB MHTEpMETannuaoB GnaropoaHbix
metannos. locnegHne OTNMYAIOTCS XapaKTepHbIMU MOPGONOMMYECKUMM
OCOBEHHOCTAMM U UMEIOT SIBHYIO CheponaanbHyio Wnu SYEUCTO-COTOBYIO
CTPYKTYpY.

Kpome Toro, npoaenarHblit aHanu3a nokasan, YTo CyLEeCTBEHHbIN UHTEpec
npeAcTaBnseT paspaboTaHHas TEXHOMOMS U3BMEYEHUS HAHO30MOTa, 3aKrio-
yalowasica B obpaboTke sonotocogepxalyero matepuana npu pH = 4-8 pac-
TBOPOM V0a ¥ MOAWACTO Karnus, ¢ nonyyeHnem mapodunbHON NNeHKA Ha
NOBEPXHOCTU 30MOTUH W NpUOBpPeTEHNEM UMK B pesynbTaTe 3TOMO rMApo-
(bUNbHBIX CBOWCTB.

lMpeanaraemas TexHonoms Geina ucneitaHa B nabopaTtopHbIx ycrno-
BUSIX NS U3BNEYEHUA NNaBy4Yero TOHKONNacTUHYaToro 3onoTa, obpasye-
MOTO B npolecce rpaeuTaLMoOHHOro 0boraleHns Ha KOHLEHTPaLMOHHOM
crone CKO-1. [ina atoro koHueHTpaT Becom 1250 2, ¢ cogepxaHuem
TOHKONNACTUHYATOro NNaBy4ero 3onoTa (knacc kpynHoctn - 0,5 mm) B
KonmuyecTse 75 Me, nopBeprancs LeneHanpaenexHon obpabotke. OgHa
npoba - 6e3 aobaBneHns NOBEPXHOCTHO-aKTUBHbIX BEWECTB, a Apyras -
¢ AobaBneHveM B pacTBOP CMECU MOBEPXHOCTHO-aKTUBHOTO BeLYeCcTBa
aHWoHHOro Tuna (c koHueHTpayuen 0,5 me/n u neHoracutens 0,6 me/n).
B npobe 6e3 gobaeneHus peareHTa U3BNEYEHUE 30M10Ta B KOHLEHTPAT B
cpeaHem coctaBuno 58%, a notepu — 42%. B npobe ¢ gobaeneHuem
peareHTa M3BneueHve 3onoTa B cpejHem coctaswno 93%, a notepu
COOTBETCTBEHHO 7 %.

OpHako ata TexHororus Bce Xe He obecneuusaet 100% ocaxaeHus
nnasy4ero 3onota. [1oaToMy npu U3BnNeYeHMn nnasyunx Gopm 3onoTa U3
TEXHOMOTUYECKUX PacTBOPOB, BKIIOYalowem obpaboTky 3onoTocoaepxa-
WMX MUHEepanbHbIX MPOAYKTOB PeareHTOM NOBEPXHOCTHO-aKTUBHBLIX Be-
LWeCTB aHuoHHOro Tuna (¢ KoHueHTpaumen 0,5 me/1 u neHoracutens 0.6
ma/n) LenecoobpasHo AOMOMHUTENBHO OCYLIECTBNATL HA HUX HeKoTopoe
AVHamMU4eckoe BO3feiCTBYe.

[ins u3BneyeHns nnacTuH4aToro (nnasyyero) onota Gbin paspaboraH
cnocoB peareHTHo 06paboTKM 30M0TOCOAEPXKALLETO MUHEPANBHOTO ChIPbS.
Bbino ycraHoBneHo, YTO MOA BNMSHWEM peareHTa BOKPYr HaHO30MOTWH
co3faeTca ABOIHOE 3neKTpuyeckoe none, a obpasosanue coeanHerns Aud
— Ha NOBEPXHOCTU HAHOYaCTUL{bI 30M0Ta CyLYECTBEHHO NOBLILLAET CTENEHb
€e CMa4vBaeMOCTH, 3HAYMTENBHO YBENUYMBAs NEpBOHaYanbHbIE MMApO-
(hunbHble CBOWMCTBA, YTO MO3BOMNAET 30M0TUHAM, pasmepoM Ao 70 MkmM, a
TaKKe ANA TOHYaMLUMX YeluyyalTblX, CeTyaTbiX U AEHAPUTOBUAHBIX opM
30MIOTMHOK, HaKaNNMBaTLCS B KOHLEHTpaTax.
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Takas TexHoONorms No3BonAeT U3BNEeKaTb Nnasy4ee 3050TO U3 3010TO-
COZEpXaLUNX pocchineid U TexHomnornyeckux pacTeopos wWrabeneit KB, B
TOM Yucne - NPOAYKTOB TEXHONMOrMYECKON NepepaboTki, MMEIOLLMX CroX-
Hbld MUHEPANOTrMYECKUA COCTAB W COAEPXaLX HEKOTOPOE KONMYECTBO
nnaeyyero 3onota.

B peanbHoil npakTMke 30n0TOA0DLINM, TaKOWH peareHT UCnonb3oBani
Ha yuacTke «bonotuctliny (OO0 POC-[B). MNpu aTom aoBOAKa 30110TOCO-
AEepXalLero KoHUEeHTpaTa npoBoaunack B ymnde, B notke. B peaynebrate
nnasyyee 30r0To (KpynHocTbto -0.5 MM) U3Bnekanock B cpeaHem He Me-
Hee 96 %. MpeAnoXeHHbI pacTBOP UCNONL30BANCA MHOTOKPATHO.

Ha yuactke «[aiidon» (HwkHuit Amyp, P®) noBoaky sonotocogepxa-
Lero KOHUEHTpaTa Takke NpoBOAWUNK B 3ymndie, NPy NOMOLM NoTKa.
3peck peareHT UCNONL3oBanu ANA OCaXAEHWS NnaBydero 3onota Krac-
com KpynHocTv -0,4 mm, B pesynbTaTe W3BneYeHWe nnasyyero 30Mora
cocrapuro 6onee 90%. [laHHbIi pacTBOp TaKkXe MCNOonb3oBarncs MHOro-
KpaTHo.

[ins nagneyeHns YacTu 3oroTa HaHOpPaaMepHbIX (pakuuii U3 UNoeo-
ro matepuana 6bin paapabotaH Apyroil cnocob, OCHOBaHHbIN Ha copbLum
30r10Ta U3 pacTBOPOB, MOMYYEHHbIX B MPOLIECCE XIIOPUPOBAHMS.

HeobxoauMo OTMETUTb, YTO 30MoTOCOAEpXaluMe IMUHUCTBIE pPYAb!
ObIBAIOT KaK reoreHHbIMMN, TaK v TEXHOTEHHBIMU, W NPK NoAaye Bhilenayu-
BalOLMX PacTBOPOB HEOOXOAMMO YUNTbIBaTL OCHOBHOE HanpaBneHue ux
criouctocty [4]. Tak, Ans U3BNeYeHUs TOHKOAUCTIEPCHOTO 30510Ta U3 TPYA-
HOOBOraTMMOro rMUHUCTOTO Chipbst ObiN NpeanoxeH cnocod paspaboTku
NPUMEHUTENBHO K KBApL-CrIIOAVCTLIM CnaHuam mectopoxaeHunit OxHo-
EHucelickoro paifoHa. B rmuHUCTON YacTh aTuX pya NpUcyTCTBYET 30510TO
pasmepom 1-10 mkm, T.e. HaHo3onoTo. [Mpu aTom B OOWEM KonuuecTee
3TOr0 MeTanna 30n0To, HaxoAsuleecs B CBOBOAHOM COCTOSHWM, He npe-
Bbllwaet 2-3%, T.K. OCHOBHas €ro Macca cBs3aHa ¢ rMapoKcuaamMu Xenesa
11 OKMCNEHHBIMK Cynbhuaamn. B pesynbtate UCNONb3OBaHUS U3BECTKOBO-
CEpHOTO peareHTa npy oBoralleHn Takux pyA, ¢ CoAepXaHueM HaHo30-
nota o 3 &/m, ero uasneveHue coctasuno 97-98%.

OpHUM M3 NepecnekTUBHBIX HanpaBneHWid SBNSETCA WCNonb3oBaHWe
npouecca copbLui peareHToB, OCYLLECTBASEMOrO Ha NOBEPXHOCTI MUHE-
panoB. B 4acTHOCTW, 3KCMEPUMEHT MO W3BMEYEHMIO 30M0Ta M3 UMOBbIX
OTNOXEHUIA psiAa pocebineid, C UCMONb30OBaHUEM 3anaTeHTOBaHHOTO MeTo-
Aa copbunm nokasan AOBOMLHO XOPOWME pesdynbTaThl: 3HaYeHUe W3Bne-
YeHus 3orota 0bbIYHO npesblwano 75%, a WHorga AOCTUrano Moyt
100%. Takxe ObiNO peKOMEHAOBAHO MCMNONb30BaHWE NS JTOW LENN WOH-
HOW (hroTaymu.

Takxe Ans 3TOM Lenu CylWecTBYOT BNOMHEe OYEBUAHbIE Nepenek-
TMBbI WCNONb30BaHUS MeToAa akTUBaUWW MUHEpanbHOro Cbipbsi, C
NpUMEHEHNEM anekTporuapasnuyeckoro addekta. B yacTHocTw,
CpeAvn NepecneKkTUBHLIX HAHOTEXHOMOMWA W3BMEUEHUs 30M10Ta U3 TOH-
KoaucnepcHbIX pyA (B Y4acTHOCTH, CynbduAoB ¢ HaHO30MoTOM) Bbina
NpeanoXeHa MexaHOXUMUYECKas akTUBauWs 30MOTOCOAEpXallent
pyAbl, cnocobHas BbICBOGOANTL 30M0TO B CBODOAHOM COCTOSIHUM WUN
B BWAE MWCKYCCTBEHHbIX MHTepMeTannuaoB. B kauectBe 6a3oBbix
npoLeccoB NogobHOW akTUBALMK 30MOTOCOAEPXALLEN PyAbl PEKOMEH-
AYIOTCS MEXaHUYeCKOEe UCTUpaHWe MaTepuana B nnaHeTapHon Menb-
HWUe, xuMuyeckas obpaboTka xnopuaamu Kanus, Mardus U HaTpus u
C NPUMEHEHVEM HEKOTOpbIX KaTanu3aTopoB, a TakXe NnasepHoe U
TemnepatypHoe (Ho He Boiwe 350°C) BosgelcTBue. OTU npoLecchl
CnocoGCTBYIOT CYLLECTBEHHOMY YBEIMYEHUIO YAENbHON NOBEPXHOCTH
obpabatbiBaemblx YacTuy,.

K HacToswemy BpemeHu paspaboTaHa TEXHOMOTWA W3BNEYEHUS
30n0Ta 13 (hokyn, CoaepXaluxX HaHO30M0TO, NOCPEACTBOM 06paboT-
KW 30roTOCOAEpXallero Matepuana BLICOKOMONEKYNAPHLIM NOMWakpy-
namugom. OAHaKo y 3TOW TEXHOMOTUM €CTb HEeKOTOpble CUCTEMHbIE
HepocTaTky, 3akniovalowmecs B HeobBXOAWMOCTW NpeABapUTENLHON
NOAroTOBKM reomMaTepuana nocpesicTBOM €ro AeauHTerpaLun u knaccu-
ukaymum,

lMpeacTaBneHHble MHHOBALWMOHHBIE TEXHOMOMMM NOMYYEHUs 30M10Ta U3
€0 rEoreHHbIX UMM TEXHOTEHHbIX YNbTPaAUCNEPCHbIX PyA, Mokasatenu
KOTOPbIX BO-MHOTOM ODYCMOBNEHbI UMElOLWMMICH pasMepoM, (hOpMON,
pentedomM U MOKPLITUEM YacTUL HaHO30M0Ta, UMEIT OnpeferneHHbIN
NpaKTUYECKUA MHTEPEC ANA CYLWECTBEHHOMO CHXKEHWS noTepb 3onoTa W
yBEnu4eHns 06bEMOB €ro A0BbLI4M.
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Abstract:

For the gold mining industry the relevance of physical and chemical geotechnology was disclosed. The need for use for geology, mineralogy and technologies of pro-
cessing of gold-bearing ores of the term "nano" is explained. Results of researches of nanoparticles (fullerenes, spheres, units, difficult composites and clusters) of gold in
mineral raw materials are yielded. Innovative technologies of processing of nanoores of gold, by integration of its nanoparticles, suppression of their buoyancy, preliminary
removal from their surface of "shirts", efc. are presented.

Keywords: gold, ores, processing, losses, leaching, nanoparticles, cleaning, integration, suppression of buoyancy
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NMUNOTHASA NMEYb KUNALLEIO CNoA AnA ObXWUrA CYnbouaHbIX

PYAHbIX MMHEPAIOB

Pyaues Y.H., l'ypo B.N., AavHaes X.0., OpHaszapos Y.P.,
3amecTuTenb AupexTopa 3aBefytolumit naboparopuei Hay4HbIi COTPYAHMK HavyanbHuK oTaena
HIMO AO «Anmanbikckui NOHX AH PYa, WNOHX AH PY3 WHBECTULMOHHBIX NPOSKTOB
'MK», gokrop PhD A.X.H., npodpeccop HMNO AO «Anmanbikckuin [MK»

Molibden kontsentratini granulalash uchun 8-10% kaolin qo'shilgan bo'lib, bu jarayonda Mo ning foiz kontsentrati pasayadi. Kaolinni
organik bog'lovchi bilan almashtirish kamchilikni bartaraf etadi, ammo barabanli pechda granulalarning yopishishiga olib keladi.

Yopishmaslik uchun uni mavhum qaynash qatlami pechiga almashtirish takiif etildi. Granulalangan molibdenit kontsentrati laboratori-
ya sharoitidagi mavhum gaynash qatlami pechida kuydirildi, nazorat- SPRM dagi barabanli pech. Shlak namunalari tarkibini nazorat qilish
AAS va ICP spektrometriari, sirt esa elektron mikroskop va rentgen difraktometriyasi EMPYREAN XDR yordamida amalga oshirildi. Kao-
lin o'mini bosuvchi mugobil SK boglovchisi ishlab chiqildi, barabanli pech mavhum qaynash qatlami pechiga almashtirildi. Uning
qo'llanilishi shlakdagi Mo ning ko 'proq tarkibini ta'minlaydi, undan Mo va Re yaxshi ajratib olinadi, shuningdek shiak tarkibidagi oltingugurt
migdori pastroq, kuydirish uchun kam vaqt sarflanadi: barabanli pechda 7 soat o’'miga mavhum gaynash qatlami pechida 1 soat

Mo konsentrati tarkibidagi kaolin aralashmasi o'rniga SK-K va SK-D bog’lovchilarini qo'shish orqali sinov o'tkazildi. Donadorlangan
molibden konsentartini kuydirish jarayoni barabanli pech o'rniga mavhum qaynovchi qatlamli pechiga almashtinldi. Yangi SK bog'lovchisi
sinovdan o'tkazildi, bu yangi texnologiya (yangi aralashma tarkibi va barabanli pech o'rniga mavhum qaynovchi qatlamli pechi) mavjud
bo'lgan texnologiyadan ustun ekanligi aniqlandi. Mavhum qaynovchi qatlamli pechda MoK kuydirish natijalari sanoat korxonalarini
loyihalashtirish uchun texnik shartlar va statistika to'plamlarini tayyorlash tavsiya etildi

Tayanch iboralar: kuyundi, molibden konsentrati, organik bog'lovchi, kaolin, donodorlangan aralashma

Wuxma epaHynuposarus monubdeHumosozo KoHUeHmpama codepxum 8-10% kaonuHa, cHuxawweao cooepxaHue Mo e ozapke.
3ameHa KaonuHa Ha opeaHuyeckoe cessyrulee ycmpaHsiem Hedocmamox, HO npusodum K cnunaHuto epaHyn e bapabaHHou reyu.
Umobe! ylimu om criunaxusi, npednoxeHa sameHa ee Ha neyb KC. [paHynbl obxueanu e nabopamopHol neyu KC, KoHmporbHble — 8
bapabanHou nevu LIMTPM. Kompones cocmasa obpastoe oeapka ebinonHeH 8 Ha AAC- u ICP-cnekmpomempax, noeepxHocmu - ckaHu-
pyrowieli anekmpoHHoU MuKkpockonuel u peHmeeHosckol dugpakmomempueld EMPYREAN XDR

PaspabomaHo cessyowee CK, anbmepHamueHoe KaonuHy, ¢ pexumom obxuaa 8 neyu Kunsuieao cros, ezameH bapabaHHol neyu
Ezo npumeHeHue obecnequm bonbuwiee codepxaHue Mo e ozapke, nydwee useneyernue Mo u Re u3 Hezo, a makxe MeHblwee codepxa-
Hue cepbl 8 02apKe, MeHbwUe 3ampamb! epeMeHuU Ha obxue: 14 emecmo 7 4 e cywecmeyowel bapabaHHol neyu.

lNpogedeHo cpasHumenbHoe ucnbimaHue cesasyrowux CK, ezameH rkaonuHa npu wuxmosaHuu Mo-koHueHmpama. PaspabomaH
pexum obxueaa epaHyn H& UX OCHO8e 8 neyu Kunsuie2o cnos, esameH bapabaHHol rieyu. BeinonHeHo cpaeHumensHoe ucnsimaHue
Hoebix cessyiouux CK, ebisisuswee npeumyuecmeo Ho8ol mexHonoauu (Hoebll cocmae wuxmbl u 3ameHa GapabaHHoU peyu neybio
KC) neped cywecmeyrowell. PexomeHdogaHo npoeecmu Habop cmamucmuku pesynsmamueHocmu obxuea MOK e nunomHod neyu KC
dns nod2omoeKu mexHUYecko2o 3adaHus Ha MpoeKkmuUpoeaHue NMPoMbILITEHHOU yecmaHoeKy

Knrodeebie cnoea: oz2apok, Moriub0eHumossil KOHUeHmpam, opaaHU4Yeckoe Cesasyiouiee, KaomnuH, wWuxma apaHyiuposaHusi

B AO «Anmanblkckuit TMK» ans okucnutensHoro obxura monubge-
HUTOBOrO KOHUeHTpata (MOK) npumensercs GapabanHas neub. Hepno-
CTaTKOM €€ FBMAETCA HU3KAsA MPOU3BOANTENBHOCTD. M3BECTHBI KOHCTPYK-
LW, NpULLIEALINE B MUPE ei Ha CMEHY: NOAOBbLIE NEYM U NEYN KUNALLEro
cnos (KC) [1]. Ua-3a nbinenus cynbhuaHbix pyA npu obxure u notepu
Cbipbsi peABapuTEnbHO MX OKOMKOBBLIBAIOT [2]. B KavecTBe cBasyloLiero
TPaHyNMpOoBaHUsA TPaAULMOHHO NPUMEHSIOT GEHTOHUT U KaOMWH, HO B
nocnesHu1e roasl coobliaeTcs 06 opraHUueckux CBA3YIOLMX B NPOU3BOA-
CTBE OKaTbILIEN U3 Xene3opyaHbIX KoHUeHTpaTos [3-6] u MOK [7].

B cBaaM ¢ Hegoctatkamu BbllweykasaHHoi TexHomoruu  AO
«Anmanbikckuit TMK» [8-9]: pasyboxwsanuu orapka NMPOMbILINEHHOTO
NpOAYKTa MONMBAEHOBOTO NO MONMUGAEHY M3-3a BBEAEHMS B nXTy 8-10%
Kaomn1Ha, 3aKOHOMEPEH MHTEPEC K anbTepHATUBHON TEXHOMOMM, NNLLEH-
HOW 3TUX HEZAOCTATKOB: C MPUMEHEHMEM OpraHUYEcKoro CBA3YIOWEro W
neun KC, BaameH HapabaHHon.

MpeaBapuTenbrHbie UCCNEAOBaHNS NMOKA3anu, YTO 3aMeHa KaonuHa
Ha BogopacTBopuMbli nonumep [10] oboralaet orapok MonubaeHOM
NOBbLILAET NEPEBOA PeHUs B rasoyto hady [11]. Obs3aTenbHbIM ycroBu-
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€M ee peanusaluu ctan otkas ot BapabaHHol neun, u3-3a ee HU3KoM npo-
M3BOAMTENBHOCTM W CKIOHHOCTU DE3KaoNUHOBLIX paHyn K cnekaHuio, B
nonbay neu KC.

Lleneto pabotbl cTana paspabotka nunotHoi neun KC Ans uenbitaHus
HOBOW «Be3kaonMHOBO» TexHomnormu npouasoacTea Mo orapka n Habopa
CTATUCTUKM NS TEXHWYECKOTO 3aJaHUs Ha MPOEKTUPOBAHUE MPOMbILLIIEH-
HOW ycTaHOBKM, 3adayamu |-20 amana ctano: 1) onpoboBaHue TeXHOMOoMM
B nabopatopHon neun KC; 2) Ha ocHoBE NonyyYeHHbIX AaHHbIX M3roTOBMe-
HWe BapuaHTa nunoTHoit neun KC.

O6bekTom uccneaosaHua crana wuxta MOK cocrasa, %: Mo 36,10; Re
0,055; Cu 1,57; S 28, 73 co caayiowmmu: nonumepom CK [12, 13] u kaonm-
HOM.

l'paHynupoeahue ee nposerm B AO «Anmanbikckuin TMK», nonyums
KOHTpOrbHylo (Ha OCHOBE KaonuHa) W onbiTHylo (Ha ocHoee CK) naptuu
(tabn. 1). Bpems ux rpaHynuposanus 1 yac, nonumep CK Ha Tapens rpaHy-
nATOpa nojaBancs NpeABapuTenbHO pasbaBneHHbId BoJoh B 0GLEMHOM
cooTHoweHun 1:6, 3atem rpaHynbl JoBogwunuck A0 Avametpa 24 mMm W
MPOYHOCTHOW KOHAULMM BOAOI U MOAABaNUCh Ha cywky w obxur. Nlabopa-



Tabnuya 1

Cocras napTuii rpaHyn* 1 Tun o6XuroBoil neun okcugayum MonubaexuTa

Ne napTiu rpasyn MoK B wuxre, KaonwuH B wuxre, Monumep B wuxre, Boaa, n Thd T OB
Ke /% K2 /% ke /% (T:K=6:1)
No1 6000/92,0 480/8,0 - 1000 Bapabat
Ne2 0,05/98.0 - 0,00100/2,0 0,0083 KC
*- COCTaB WMXThI — B NepecyeTe Ha CyXyto Maccy KOMMOHEHTOB
Tabnuya 2

Cocrag orapka npoMnpofyKTa, nony4eHHoro nocne obxwura rpaHyn ua taén.1

N2 napTum rpaxyn Mo Re Cepa uz MoS; CreneHb okucnenus Mo, %
1 33,21 0,016 0,70 96,8
2 35,84 0,008 0,72 97,5

o -

Puc. 1. dnekTpoHHas MUKPOCKONUA NOBEPXHOCTH orapka naptuit Ne 1 u Ne 2,

L LJ U O

Puc. 2. Cxema ycraHoBku neuu KC: 1. Komen dns Haepeea eo3dyxa; 2. Paboyas
30Ha neyu kunsuweeo cnos; 3. Kamepa neyu kunswezo cnos; 4. Tpybonposod; 5.
Pacneinumens; 6. 3ona oxnaxderus; 7. 3ona oxnaxdenus; 8. HakonumensHas
emkocms, 9. [openka Hu3kozo daeneHus npupodHozo 2asa; 10. LLum ynpaenexus;
11. Haddyerasn senmunsyus; 12. Oxnadumens - omeod xudkocmu; 13, Hacoc omeo-
da xudkocmu: 14. Qunbmp; 15. 3acnokka nodayu eosdyxa; 16. 3acnoHka ebixnona
npodykmog c2opaHus 2asa

TopHas neys KC cocTosina ua: keapuesoi kamepbl 150 cm?, nabopaTopHbix
TpyBuaThiX neveil Ans npejBapuTenbHOTO Harpesa Boadyxa/kucnopoaa;
Komnpeccopa ¢ peayktopom; Tepmonap. Pexumbl obxura B bapabaHHoi
neun kombuHata u B neun KC conaganu no Temnepatype (570°C), Ho
paanuyanichb No BpeMeHU: B NepBoM cryyae - 7 4, Bo BTOpoM - 1 4.

Mocne obxmra npobbl npoaHanuanposatb! (Perkin-Elmer 3030B un ICP-
Aligent 7500 ICP) (tabn. 2). MoBepxHocTb rpaHyn oTckaHuposaHa (SEM
ZEISS EVO MA10, CarlZeiss Group) (puc. 1).

/3 AaHHbIX NOKANBHOTO PEHTreH-PrIOPECLEHTHOMO MUKpOaHanuaa nap-
mn Ne 1 cnepyer, yto pobaska B wuxty MOK 8% kaonuHa obesyboxmsaet
maTepuan no MonubaeHy, No cpaeHeHuio ¢ obpaaamu naptum Ne 2, B mate-
puane kotopow ononumep CK cropan npu obxure, 06paays NopucTyio CTpyKTy-
py, cnocobeTaytolLyio Gonblueid cTeneHn okucnenus monubaeHuta ao MoOs.
OT0T BbIBOA NOATBEPKAEH AMEKTPOHHOW MUKPOCKONWEN Y4acTKOB MOBEPXHO-
cn (puc. 1) n paHHsIMKM 06 oTHOCUTENBHO GonbLUEl NOPUCTOCTU Orapka U3

©e3kaonMHOBOM  LUMXTbI, MOMY4EHHBIMA METOAOM
copBLym razoobpasHoro asota 1 napos Bogs! [14].

MunotHas neyb KC coagana B VIOHX AH PY3
1 yctaHoeneHa B HMO AO «Anmanbikckuin MKy
AN COBMECTHLIX UCCNEA0BaHN PEXUMOB obXura
(puc. 2).

OHa COAepXMT: - peakTop B BWAe BEpPTUKAmb-
HOW TENMoM3oNMpoBaHHOW TpyObl C CLeMHbIM
[HOM-BCTaBKOM, UMeIoLWiA naTpybim ¢ dnaHuamu
Ans noaum ropsiyero Boaayxa CHI3y 1 ero BbIEoAa
¢ 06paboTaHHbIM NOPOLIKOM B UMKIOH CBEPXY; -
(bnaHeu-3arnyLwKky cBepxy peaktopa ans obecne-
YEHUS TEXHUYECKOTO A0CTYNa; - YCTPOUCTBO 3arpya-
KW [paHyn nopoluka CynbgUAHOro KOHUEHTpata
cBoKy, 3aKpblBaeMoe TONCTOCTEHHbIM KBapLeBbIM
CTEKIOM; - BYXCIOHYIO CETHaTylo NOBEPXHOCTL NOA AHOM-BCTABKOW peak-
TOpa ANS NPOXOXAEHUA TOpsivero Bo3dyxa Yepe3 Croi rpaHyn nopoLuka
KOHLEHTpaTa cynbuaHbIX PYA; - BO3AYXOrpetoLLMi ABYXKOHTYPHBIN KOTEN.
Meyb KC cHabxeHa ckpybbepom Ans ynaBnuBaHUs BO3TOHa CEMMOKCUAA
PeHus, Npuyem naTpyboKk BO3AyX0BOAa U3 ckpyOOepa BO3BpaLLaeTes B LMK
HapAyBa ropenku Yepes perynupyembli wubep. [ns obecneveHus comaco-
BaHWA Y3r10B NeYu, OHa CHabXeHa 3MeKTPOHHO-MeXaHU4YECKUM Mynb-
TOM YMpaBneHns ¢ CUCTEMON U3MEPEHUs TeMnepaTypbl B pasHbIX YacTsax
peakTopa, U3TOTOBMEHHOIO U3 HEPXABEIOLWEN CTanu C KPLILKOW 13 KBapLe-
Boro crexna (obvem peaktopa 0,008 m3). laGaputsl neun KC, mm:
1000x2000x1000, macca 700 ke. MnaHupyeTcs 0OKUT B Helt cynbhugHoro
Cbipbsi Ha NpUMepe MONUGAEHUTOBOTO KOHWEHTpaTa, rpaHypoBaHHOMO ¢
KkaonuHom 1 nonumepom CK ¢ Habopom cTaTCTUKM Mo Ka4ecTBy orapka,
cornacHo TSh 64-23283880-07:2013, TU 48-4208-5-24-2002, TexHuKo-
3KOHOMUYECKUM MOKa3aTenam, ONTUMU3ALMIA PEXUMOB ANA COCTaBNEHMS!
TEXHUYECKOTO 3aiaHuA Ha NPOEKTUPOBaHWE NpoMbILLNeHHoN neyn KC.

[ina 3anycka ne4n nepeoHayanbHO CO3AAIOT B HEW KUNALLMIA CTION W3
TpaHyn, KOTOPbINA Pa3orpeBaloT ropenkon WM NOACTPeTbIM BO3AYXOM A0
3axwranus koHueHTpata: 500-510°C. 3atem BKMOYAOT CUCTEMY NUTAHUS
neun koHueHTpatom. Monagas B cno, MOK Boaropaetcs, Temnepatypa
NOBbILIAETCA U AOCTUrAET ONTUMArLHOM TemnepaTypsl obxura 560-570°C.
Benepcteve Gnusocti Temneparyp soaropatma MOK e KC (500-510°C)
Havana cnekanus orapka (580-590 °C), 0bxur npoBOAAT Npu OTHOCUTENBHO
HW3KOW TEemnepatype B crnoe, noanepxveaemont B npegenax (560-570°C).
WHave, npu temneparype 650-700°C, pactet yrposa cnunanus rpaHyn
(orapka) v HanMNaHWs Cost Ha CTEHKax Neyu.

B pesynbTate obxura npoucxoAAT peakumuv OKUCHIEHNS:

MoS: +3S0; = MoOs +2 SO,

6CuFeS2 +190: = 2Fe;04 +6Cu0 +12S0;,
MoO; +CaCO3 = CaMoOs + COy,

MoOQj3 +CuO = CuMoOs, (4)
MoO3 +PbO = PbMoOx. (5)

B urtore, B pesynbTate NpoBEAEHHOTrO UCCNeRoBaHNA PEKOMEHA0BaHO
NPOBECTU PaCLUIMPEHHbIE UCTLITAHWS MUNOTHON YCTAHOBKM KUMALLETO Cros
¥ opraHuyeckix ceaayiowwmx B coctase WnxTel MOK. A Takke Habop cra-
TUCTUKM CpaBHUTENbHOW pesynbTatueHocTu obkura MOK B8 nunotHom
neun KC ANA noaroToBKW TEXHUYECKOTO 3afjaHuA Ha NpOeKTUPOBaHWe
NPOMBILLFIEHHOM NeYu.

(1)
(2)
3)

[opHbIl eecmHuk Y3bekucmana Ne 2 (81) 2020 | 51



Bubnuozpaghuyeckull CrnucoK:

1. Kopomuy B./. Teopemuyeckue 0CHOBbI OKOMKOBaHUSI xene3opyoHeix mamepuanos. M.: Memannypaus, 1966, 312 ¢

2. [Nam. 2034055 P®, MK6 C 22 B 1/243. Cnocob nony4YyeHus okamblwel u3 xenesopydHsix KoHueHmpamoe / Mearoe H.C., lNoddy6-
Hbid A.l., Moddy6HbIl A.A. u dp.; 3asen. 08.07.1992; ony6n. 30.04.1995

3. MNam. 2227165 P®, MINK6 C 22 B 1/242. KomnnekcHoe ceasyoujee 0ns npouzsodcmea xenesopyodHbix okamsiwel /Apanoe U,
YepHsiee B.@.; 3assumens u namedmoobnadamens SAO «ABA» ; 3asien. 02.07.2003; ony6n. 20.04.2004

4. Quaicoe I., Nosrati A., Addai J. Influence of binder composition on hematite-rich mixed minerals agglomeration behaviour and product
properties // Chemical Engineering Research and Design. 2015. Vol. 97. pp. 45-56. DOI: 10.1016/j.cherd. 2015.02.021

5. O. Sivrikaya, A.l. Arol. Pelletization of magnetite ore with colemanite added organic binders // Powder Technology, 210 (1): -pp.23-28.-
2011. DOI: 10.1016/ j.powtec.2011.02.007

6. Binder composition for agglomeration of fine minerals and pelletizing process. Patent WO 2013010629 A1 (CA2842457A1), Stefan
Dilsky, Clanant intermational Ltd, Claniant S. A. Brazil, Claim reg. PCT/EP2012/002785, Prior. July 21, 2011, Publ. Jan 24, 2013.

7. Mamenm RU 2353678. Criocob okomkoeaHusa cynegudHbix monuboeHumoseblx koHueHnmpamos. C1 MINK; C22B1/244 (2006.01); 3ase-
ka: 2007125956/02, 10.07.2007

8. Senukman A.H. Memannypaus myzonnaskux pedkux memannoe. M.: Memannypaus, 1986, 440 ¢

9. TSh 64-23283880-07:2013. Oz2apok npombiuiieHHoeo npodykma monubdeHosoeo. - TawkeHsm: ¥YacmaHdapm, 2013

10. PeweHue o sbidaye nameHma Ha uszobpemenue om 23.01.2020. l'ypo B.I1., Caghapoe E.T., Mbpazumosa M.A. u dp. 3aseumens
NOHX AH PY3. Criocob okomKogaHus cynbghudHbiX monuboeHumoesbix koHueHmpamos. 3asieka IAP20170198 om 26.05.2017. C22B1/244
(2006.01)

11. Guro V. P., Safarov E.T., Rakhmatkarieva F.G. The Choice of Optimal Binder For Molybdenite Concentrate Granulation, Tsvetnye
Metally (Non-ferrous metals), 2016, No. 2. pp. 68-73; DOI: http://dx.doi.org/ 10.17580/tsm.2016.02.11

12. TSh 23766064-05:2017 «Monumepoe CK so0Hble pacmeopbl. TexHuyeckue ycriosus». Yacmarndapm, TawkeHm - 2017

13. Caghapoe E.T., 'ypo B.l1., M6pacumoea M.A. Modughukauusi nonumepHo20 cessyoweao — KOMIMOHEHMa Wuxmbl 2paHyupoeaHus
monuboeHumoeoao KoHueHmpama // Y3bexckull xumuyeckul xypHan. — 2016.-Ne5.- C. 48-54

14. Caghapoe E.T., ['ypo B.l., Nbpacumosa M.A. Moducghukayusi nonumepHo20 C8s3youe20 — KOMITOHeHMa Wuxmbl epaHynupoeaHus
MonuboeHumoeoao KoHueHmpama /' Y3bexckuli xumuyeckul xypHan. — 2016.-Ne5.- C. 35-41

“GORNIY VESTNIK UZBEKISTANA®, 2020, Ne2 (81) pp. 50-52
PILOT FLUIDIZED BED FURNACE FOR FIRING SULFIDE ORE MINERALS
'Ruziev U.N., Deputy Director , PhD, u.ruziev@agmk.uz
2Guro V.P., Professor, Doctor in chemistry, vpguro@gmail.com
2Adinaev H.F., Researcher, adinayev.x.f@mail.ni
1Ernazarov U.R., Head of Investment Projects Department, u.ruziev@agmk.uz

1JSC "Almalyk Mining and Metallurgical Combine", Almalyk, Uzbekistan
2Institute of General and Inorganic Chemistry of the Academy of Sciences of the Republic of Uzbekistan, Tashkent, Uzbekistan

Abstract

The granulation mixture of molybdenite concentrate contains 8-10% kaolin, which reduces the content of Mo in the cinder. Replacing kaolin with an organic binder elimi-
nates the disadvantage, but leads to the sticking of granules in a drum oven. To avoid sticking together, it was proposed fo replace if with a KS furnace. The granules were
fired in a laboratory furnace SK, control - in a drum fumace CPRM. The composition of the cinder samples was controlled using AAS and ICP spectrometers, and the surface
was scanned by electron microscopy and EMPYREAN XDR X-ray difiractometry.

A binding SC, an altemative to kaolin, with a firing regime in a fluidized bed fummace, instead of a drum furnace, was developed. Its application will provide a higher con-
tent of Mo in the cinder, a better extraction of Mo and Re from it, as well as a lower sulfur content in the cinder, less time required for firing: 1 hour instead of 7 hours in an
existing drum furnace.

A comparative test of binders SK-K and SK-D was carried out, instead of kaolin during the batching of Mo-concentrate. A mode for firing granules based on them in a
fluidized bed fumace, instead of a drum furnace, has been developed. A comparative test of the new SC binders was carried out, which revealed the advantage of the new
technology (new composition of the mixture and replacement of the drum speech with the KS fumace) over the existing one. It was recommended fo conduct a set of statis-
tics on the performance of firing the IOC in a pilot KS furnace to prepare technical specifications for the design of an industrial plant.

Keywords: cinder, molybdenite concentrate, organic binder, kaolin, granulation mixture.
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YK 666.942

NMEPEPABOTKA ®JIOTALUUOHHBLIX OTXOAOB OBOTALLEHUA
CBMHLIOBbIX PY[l B LEMEHTHOM NPOU3BOACTBE

Lakapos T.W., Myxamenbaee AA., Artagxatos LW.1O., Myxamea6aesa M.A.,
noueHT kadeapbl «ColuanbHo- BoLeHT kadeaps «lpoyeccs! U AMPEXTOP MO NPOU3BOACTBY accucTeHT Kadeapbl
ryMaHuTapHble U cneyuanbHble annapatbl XMMUYECKOM TEXHOMO- AO «bexabaauemenT» «[Tpouecchl U annaparbl XumMu-

YECKOW TeXHOMoruuy» TallKeHT-
CKOTO XMMHKO-TEXHOSIOTUYECKOTo
MHCTUTYTa, aCCUCTEHT

rn» TaLUKEHTCKOTO XUMUKO-
TEeXHONOrM4ecKoro UHCTUTyTa,
K.T.H,

AMCLMNAKHBIY ANManbIKCKoro
dunuana HATY MUCUC, K.T.H.

Magolada sement ishlab chiqanishda gips ishtirokida sement klinkerini maydalash jarayonida qo'rgoshin rudasini boyitish chigndisini
ishlatish masalalan ko'rib chiqilgan. «Olmaliq KMK» AdJ flotatsiya chigindisinining kimyoviy tarkibi va hossalan keltiriigan. Mazkur chi-
gindining o’lchami 5 mm dan kichik bo'gan magnit separatoridan o'tgan po’lat entish chigindisi bilan birgalikda ishistishning samarali ekan-
ligi ta'kidlanadi. Mineral qo'shimchaning optima tarkibi aniglangan, mineral qo'shimchaning aktivligini oshirish takliflari keltirilgan. Taklif
gilinayotgan mineral go'shimchani 15— 30% migdorda sement tarkibiga kiritish yo'li bilan sifatli mahsulot olish mumkin. Tadgiqotlar na-
tijasida ishlab chigarish me’yorlariga mos keladigan, mustahkamligi bo'yicha «400» va «500» markali sementlar olish mumkinlig ko rsatil-
gan

Tayanch iboralar: sement, islab chiqarish, chiqindi, boyitish

PaccmompeHbl 80Mpock! Mpou3sodcmea UEMEHITIOB, BKITYaloWUx 6 c8oli cocmae omxo0sb! 0602alyeHUsT CBUHL0BLIX pyd 8 Ka4yecmee Mu-
HepaneHol dobaeKu npu rnomMone UeMEeHIMHo20 KNuHKepa e npucymemeuu aurnca. lNpusedeHb! xumuyeckull cocmae u xapakmepucmuku ¢rio-
mayuoHHbIx omxodoe AO «Anmanbikekut TMK». Ommeyaemcecsi nonoxumesnsHas pofib COBMECITIHO20 UCIONb308aHUsI paccMmampueaembix
omxodoe 8 coyemaHuu ¢ Memaniypau4yeckuMu omxodamu cmanenpousgodcmea pasmepom meHee 5 mm AlTO « YamemxomBuHamy, npowied-
Wiux usmensyeHue u magHumHoe cenapuposarue. OnpedeneHb! onmumarbHbie Npederbl COOepXaHUsi KOMITOHEHIMos8 MUHepanbHol dobaeku,
npednoxeHsl sapuaHme) dansHelweao rnosbiueHUs nyuuonaHoeoll criocobHocmu muHepansHol dobasku. [Npu ucnonb3osaquu npednazaemol
dobasku e koniuvecrmee om 15 do 30 mac. % nonyyaemozo UeMeHma 803MOXHO IMOTyYeHUe KayecmeeHHoao npodykma. Pesynbmamamu uc-

criedosaHul noKazaHa 803MOXHOCMb NMonyYeHus uemeHmoe mapku «400» u «500», coomeememeyrouwux mpeboearuam [OCT.
Knioqesable cnoea: yuemeHm, npoussodcmso, omxod, obozaweHue

[MpuMeHeH1e UHHOBALWIA, LieMblo KOTOPOTO SBMSETCS U3bCKaHWe nyTeit
NPUBOAAWMX K YMyYWEHWIO TEXHOMOTMYECKUX NPOLECCOB, MOBLILIEHWIO
NPON3BOAUTENBHOCTH, NOHKEHMIO IHEPTO- 11 PECYPCOEMKOCTU, MUHUMN3E-
LMK TEXHOroru4eckux obopyaoBaHui, NOBLILLEHNIO KOHKYPEHTOCTOCOBHO-
CTW W1 UCKITIOHEHMIO UM YMEHBLLEHMIO NPOU3BOACTBEHHBIX OTXO/0B B OKDY-
Xatowyto cpegy. VIHHOBaLWW ABNSIOTCA CTUMYNUPYIOWMMU UCTOHHUKaMM
MHAYCTPUANBHOTO 1 TEXHOMNOMUYECKOTO pa3BuTMA CTPaHbI.

AHanu3a coBpeMEHHON Hay4YHO-TEXHUYECKOW W NaTeHTHON nuTepaTypbl
nokaaarn, 4YTo NpoN3BOACTBO CTPOUTENBHLIX MaTepuanos AenaeTca Gonb-
IOV NIOLAAKOI ANs UCTIONb30BaHNS TEXHOTEHHBIX OTXOAO0B, Npecneayto-
WX pasnuyHble Lenu u ¢ gocTuraembiMn acbdektamu. Hanpumep, no
OfHOW W3 HWMX MpeanaraeTcs WCMOMb3OBaHWUE OTXOAOB  [OPHO-
MeTannypruieckux MpeanpuUsTA B KayecTBe CbIPbEBOrO KOMMOHEHTa
LieMEHTHOro NPOU3BOACTBA, B YaCTHOCTU B Ka4eCTBE MUHepanbHoi fobas-
kv K uemenTy [1-3]. Mo apyrmm [4-6], 0TX0AbI NPOMBILUNEHHOCTY UCTIONbB3Y-
10TCA ANA NONYYEHNA LEMEHTHOTO KIMHKEpa CNeLyuanbHoro HasHaueHus, a
TakKe ynyyLeHus cnewuanbHbIX CBOWCTB.

TpaanLMoHHO LieMeHTbl Momny4aloT NyTeM COBMECTHOTO M3MENbYeHMs
KNUHKepa, rnca U MuHepanbHoi JobaBki. BoaMoXHbI TexHonoruyeckue
NUHWW, TAE LEMEHTbI MONyYaloT MyTemM CMEWMBaHUA 3apaHee U3MenbyeH-
HbIX A0 3afjaHHblX 3HAYeHWW KOMMOHEHTOB WMXThl. CBOMCTBA KOHEYHOTO
npoAyKTa 3aBUCWT, B ONPEAEneHHON CTENEHW, OT YAENbHOW NOBEPXHOCTH
LeMEHTa 1 MUHEpPanoru4eckoro cocTaBa LIEMEHTHOTO KIMHKepa.

B kauecTse 1cxoaHbIX MaTepuarnos B paboTe Uenonb3osaniick — nopTnaHaue-
MEHTHbIIA KIMHKEP 1 MPUPOAHLIA TMNC, ucnonbayembiii Ha AO «bekabaauemerT.
TexH/4ecKas XapaKTepucTUKa KIMHKEPa CrieAyIoLas: KoathhULMEHT HaCILLEHNS
(KH) — 0,90; curmkatHe Moaynb (n) — 2,12; mmuHosemucTsIn Moaynb (p) — 1,06;
maccoBas fona okevga Maruna (MgO)- 2,12%; maccoeas [ons okcuaa Kanbuus
caobogHoro (CaOcs.) - 0,4%; maccosas aons xrop-voka (Cl-}-0,08%.

Tabnuua 1
MuHepanoruyeckui cocTas KnnHkepa
CogepxaHue KMHKe pHbIX MUHepanoB, % Cymma
CiS C2S C:A CiAF MgO
60,10 14,33 6,38 13,07 2,42 96,30

MwHepanornieckuii cocTaB KnuHKepa npuBeseH B Tabn. 1.

®noTaLmoHHble OTX0AbI 0BOralLeHs CBUHLOBO pyAbl (Aanee OTXo4
CO®) AO «AnmanbIKCKuiA ropHO-METaNNypryeckiit KOMBUHaTY COAEPXUT
B CBOEM COCTaBE OCTATOUHLIE KONKUYECTBA CBUHLA U LiHKa B KONM4eCTBe
0,22 1 0,27 % cOOTBETCTBEHHO.

OCHOBHBIMI COCTABNAIOLLMI SBNSIOTCA: OKCUAbI KPEMHWS, Kanbuys,
anioMUHYA 1 MarHus, coaepXaniie KpemHesema AOXOAUT A0 47 % oT Macch.

Xummndeckuit coctas otxoaa $roTayyoHHoro oboralleHUs CBIHLOBOM
pyasl AO «Anmanbikekuin TMK» oToGpaHHbIX M3 oTBana B BUAE MEMKOro
necka gpakuyum 0-1 mm, npueeseH B 1abn. 2.

Kputepuit CTblogeHTa, paccuMTaHHblii No npeaeny MpoyHOCTW npu
ckaTim, nokasblBalowWmMi akTueHocTb otxoga CO® npu ucnonbaosaHw
€ro B COCTaBe LEeMeHTa Kak MuHepanbHas fobaska, coctagnser 11-14.
OT0 faéT ocHOBaHWUA Npeanonoxutb, 4to otxod COP moxet ObiTb Uc-
nonb30BaH W B PacLUMPEHMU CbipbeBOil Basbl NPOU3BOACTBA MUHEpanb-
Hoit fobaskv (ML) Kk LemeHTy, He MOHWXAIOLLYI0 MapKy LeMeHTa, pa3spa-
BoTke aHeprochbeperaloliero coctasa MUHepanbHol J0BaBku C HW3KOW
ceBecTOMMOCTbLIO, @ Takke CHUXeHNe ceBecTOMMOCTH LieMeHTa,

[udbhepeHumransHO-TEPMUYECKUM aHanuaom obHapyxeHsl cneayio-
e chasoeble npespaluenns. Mpu Temneparype 130-145°C npoucxoaut
yAanenve (hU3M4ECKU CBA3AHHOW BOAbl. JK3oTepmudeckuit addekt B
nHTepeane Temneparyp 490-540°C cootBeTCTBYET NEpPEXOAy kBapLa 13 a
thopmel B B. MnaeHbIi 3HA03(deKT npu Temnepatype 620-640°C ykasbl-
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Tabnuya 2

Xumuyeckuit coctas npo6 CO®

Ne npo6 CopepxaHne KOMNOHEHTOB, Mac. %
Si02 AlO; Fe203 Ca0 MgO SO; R0 n.n.n. cymma
npoba 1 46,52 9,83 5,21 13,63 8,93 523 2,64 7,91 99,99
npoba 2 4547 9,93 445 15,32 8,89 2,31 2,13 9,63 98,13
Tabnuya 3
CocTaebl MMHepanbHoN A06aBku
Cocrae MA, %
m_:’m Omxoa CO® @ocnn K°';:E°;’°

AO ArMK ANO YameTkombuHara ?

1 33 67 15

2 55 45 18

3 50 50 20

4 60 40 25

5 68 32 22

6 75 25 20

7 80 20 25

8 83 17 30

9 74 26 27

BaeT Ha yZAaneHne XMMUYECKN CBS3AHHON BOALI U3 FIMHUCTBIX MUHEPanoB.
Mwukpockonuueckuit aHanua nokaaarn, YTo IMUHUCTLIE MUHEpanbl, BXOASLLME
B cOCTaB (hNOTOOTXOAA COCTOAT MX BOAHbLIX ANIOMOCUIMKATOB LUEMNOYHbIX
METannoB MarH1a W Xeneaa Takux, kak MycKoBUT, BUOTUT 1 ap. Ha peHtre-
Horpammax chnotooTxoaa, TepmoobpabotanHoro npu 700-800 °C Habnioaa-
t0TCS ANPaKLNOHHBIE MaKCUMyMbl 3HAYUTENTBHON UHTEHCMBHOCTU C MEX-
nnockocTHeIMKM pacctosHuamu d= 0,334; 0,256; 0,190 #m, npuHagnexalme
cnioge. Wntepan Temnepatyp 600-800°C sensetca pybexom OGypHoro
W3MeHeHUs (ha3oBOrO COCTaBa WCXOAHOMO (hMOTOOTXOAA, B peadyrnbrare
KOTOPOro NpeTepnesaloT CyLUECTBEHHOE U3MEHEHUE BCe COCTaBNAIOLLME €ro
KOMNOHeHTHl. MiHepansl, BXxoaswe B COCTaB CMIOA, TEPSA XUMUYECKYIO
BOZY, UBMEHSIOT CBOIO KPUCTANMMHECKYIO CTPYKTYPY WU 3aMETHO peakUMOHHO
aKTUBU3MPYIOTCA, YTO XapaKTepuUayeTcs paanoXeH1eM B Havane MycKoBWTa
npu 750-900°C, B cBA3M ¢ YeM Ha peHTreHorpammax npu 900°C oTmeyaloT-
cs cnabble nuHuK, cooteeTcTBytowme y —AlO3 1 xeneaucton WwnuHenu ¢ d
=0,245; 0,156 Hm. OBpasosaBlunecs MUHepanbHble hasbl HeCTaOWUNbHbI W
npeTepnesaloT psg AanbHenlwux Teepaogasosbix npespalueHnit. Mpu 840-
1000°C BMOTUT paanaraeTcs Ha MarHUTHYIO XEnesucTylo WNNHENb ¢ Noka-
3aTenem ceetonpenomnenns Nep = 1,734 1 paamepom 3epeH, JOCTUraIoLLMM
npu 1100°C go 5-10 mkm. Kpome Toro, B pesynbrate pasnoxeHus tuotuta
obpaaytoTcst Menkve KpUcTansibl, COOTBETCTBYIOLLME MYNNUTY U NENLUTY.

KapboHaT kanbuys U AONOMUT, MpUcyTCTBYtoWMe A0 Temnepatypbl 900°C
npeTepneBaioT NOMHoe paspylueHue, B pesyrbTate Yero obbeM KpucTannos
TaKke mersetcs. Mpu Harpesanun Ao 650-850 °C kpucTanns! kapboHaTos Kanb-
UMA M MarHus UCMbITLIBAIOT @HU3OTPONHOE TEepMUYECKOe pacluupeHue, npu
KoTopom 00bem KpUCTannos yeenuimeaetc Ha 5-7%. Mpn aanbHenwem nosbl-
Lwenun Temnepatypbl 4o 900-1000°C obpaaub! thriotooTXoda npetepnesaiot
ycaaKy 3a cyeT fekapboHuaaupm. SHaoTepmuyeckuii adcexT npu 820-840°C
yKa3blBaeT Ha bornee HM3Kyio TemnepaTypy pasnoxenus kapboHaToB Mo cpas-
HEHWIO C YICTLIMM KapboHaTamu Kanbuusi, YTO CBSI3aHO C KaTanuTUHEecKuM
BMUAHWEM OCTATOYHBIX KMCTIOTHBIX KOMNOHEHTOB (hroTaLMKM U LBETHbIX MeTar-
OB (UMHKa W CBUHL), ODPa3yIoLLMXCS XUMUYECKUX COEAVHEHWI C BbiAENsio-
LuyMCs KapBoHaTOM Kanbuus.

O peaynbTaThbl XOpOLO YBA3LIBAIOTCA pe3ynbTatamit WccnefoBaHui
MexaHvaMa BO3AencTBus npumeceit Ha npovecc Aekapboruaayuv KOM. ByTt
u B.B. Tumaluesa [1], rae nokasaHo, 4To NMpUMECH BIWAIOT Ha CTPYKTYpY U
W3MEHSIOT CBOMCTBA NOBEPXHOCTHLIX CMOEB KPUCTaNNOB KapboHaTa Kanbuus.

[lempaparauus npu HarpesaHui hnotootxoga COP noaumMHseTes npolec-
cam Jemapatauui MAHEpanbHbIX COCTABNAIOLLMX, TaK KaK MENKoaucnepcHas
(hasa CoCTOMT M3 NOMEBbIX LNATOB, CII0A U IMAPOCHIOA, TO NpOLEce Aemapata-
UMM HU3MYECKN 1 XUMUHECKI CBA3AHHOW BOZbI MPOWUCXOAMUT B TEMNepaTypHbIX
MHTEpBanax Aemaparauuy NpUBEAEHHbIX Bbille MUHEParioB NWLb C nonpas-
KOW Ha BrvsiHWE Keapua W kapboHaTa kansums. Mpu TepmoobpaboTke BbisEne-
Ha nocneAoBaTensHOCTL TBEPAO(A30BLIX NPEBPALLEHAA W YCTAHOBIMEHO, YTO
npovecc $a3oBoro BaMMOAENCTBIA KOMMOHEHTOB ¥ 0Bpa3soBaH1e Hoebix das
HaYMHaeTCcs Npy Bonee HU3KAX TeMneparypax B OTNYME OT NPUPOAHBIX KOMNO-
HEHTOB BCIEACTBIE COREPXaHNA OCTATONHBIX PaanuiHbIX NPUMECEH.
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LlemeHTbl rotoBunu B nabopatopHoit Wwaposoi menbhaue MBJI-1 co
CTaHAAPTHOM LUapoBOW 3arpyakon. Bpems namenbyeHns coctaBuno 60 mu-
HYT.
lMpeanaraemyio MUHepanbHyio o6aBKy CMELMBAIOT C KNUHKEPOM W3
pacyeta 15-25 mac. % muHepansHoi aobasky 1 75-85 mac.% LiemeHTHo-
ro knuHkepa. ['unc eeogsaT ceepx 100%. CocTaBbl MUHEpanbHOW A06aBKY
npvBeAeHsb! B Tabn. 3.

KnuHkep ¢ MuHepanbHoii 406aBKoi U3MentyaloT Ao nopolukoobpas-
HOTO COCTOSIHWS B NPUCYTCTBUM NPUPOLHOTO FUMCa, COMMacHO yTBEPXAEH-
HOM TEeXHOMOMYECKOW WHCTPYKUMU NpeanpuaTis. TOHKOCTb Momona Le-
MEHTOB nabopaTtopHoro nomona no yAenbHON NOBEPXHOCTN HAXOANTCA B
npegenax Npou3eoACTBEHHON W paBHa 290-300 m¥/ke.

OnpepgeneHre CBOWCTB LiemMeHToB nposoaunu B cootsetctemu FOCT
310-76 «LiemeHTbl. MeToab! MCnbITaHUY Ha MOHO(MPaKUMOHHOM CTaH-
AaptHom necke no FOCT 6139 npu B/L=0,40.

PeaynbTarsl ncnbitanuin ML B coctaBe LeMeHTOB NpuBeAeHb! B Tabn 4.

Kak BuaHO M3 npeactaBneHHblX AaHHbIX (Tabn.4), Havano u KoHew
Cpoka CXBaTblBaHMA LEMEHTOB cooTeetcTByloT Tpebosanuam [OCT
10178. MpoyHoCTHbIE NokazaTenn obpasioB 28 CyTOYHOrO TBEPAEHUS, NPy
HOPManbHbIX YCNIOBUAX TBEPAEHWA, NMPW CKaTWM AOBOMLHO CTAOWNbLHBI,
T.6. nokasatenu Ans coctaos 1-6 HaxogaTca B npegenax 499 - 519
MTa. Vicnonb3oBaHue npeanaraemoin J06aBKM B YKa3aHHbIX COOTHOLIEHN-
SIX NO3BOMAT NOMyyaTh LEMEHTbl, He CHUXaloWwwue MapKy KnuHKepa, T.e.
BCe LieMeHTbI, cooteTcTByloT Mapke «500». CoctaBbl Ne 7-9 Takxe noka-
3bIBaIOT CTAOWNBHLIE XapaKTEpUCTUKW Npy cxatun. B otnuume ot cocTa-
BoB Ne 1-6 oHu cooTeeTcTBYIOT Mapke «400.

Bonbluyto ponb B hOpMUPOBaHUIA NPOYHOCTU NpeAnaraeMbix LeMeH-
TOB WrpaeT cOCTaB, T.e. COOTHOLIEHWE KOMMOHEHTOB camoi AobaBkW, a
TaKke ero cogepxaHue B LEMEHTHOI WuXTe. YCTaHOBNEHO, YTO MUHE-
panbHan fobaBka, COCTOAWAA M3 paccMaTpMBaeMblX OTXOAOB MPOW3-
BOACTB crnieayet BBOAWTL B konuyectee 15-25 mac.% ot Beca LemeHTa.
[poYHOCTb NpK CXaTUM LEMEHTOB 28 CyTOUHOrO Bo3pacTa COOTBETCTBYET
mapke KIMHKepa, W CHUXEHNE NPOYHOCTU LEMEHTOB NPY AaHHBIX 3HaYeHM-
SIX BBOZ/a MUHeparnbHoil JobaBky He HabnioaaeTcs.

Takoil pesynbtaT JOCTUraeTCA, KOraa MWHepanbHas aobaska Kk Ue-
MeHTY, cofepxallian (hpaKkLMOHHbIA OTXOA CTanensaBuibHOrO NPOU3BOA-
crea (POCIM) ¢ paamepom yactuy meHee Sum AMNO «YametkomBuHaT»,
AOMONHUTENBHO COAEPKMT (hNOTALMOHHBIA OTX0ZA 0BOralleHNs CBUHLIOBO-
yuHKoBOW pyabl AO «AnManbIKCKUiA FOpHO-METaNNypruieCKUin KOMBUHATY
npu crneayloLem COOTHOLEHUN KomnoHeHToB, Mac.%: ®OCIII ¢ paame-
pom yacTu MeHee Smm 25-67; otxog COP 33-75.

Mpwn aToM, ANA AanbHEALEro NOBLIWEHUS NYLLONaHOBOW CNOCOGHO-
CTW MuHepanbHol Aobasku komnoHeHTbl M nogaioT B cTexuomeTpude-
CKOM COOTHOLLIEHUW HEMOCPEACTBEHHO Ha FOPSYMA KNMHKED B XOMOAWNb-
HUK BpalaioLerica neun. Beneacteue yTunusaymmn Tenna KvHKkepa npu
Temnepatype 950-1000°C B crpyktype ML npoucxoasT cuanko-
XMMUYECKUE MPOLLECCh!, CMOCOBCTBYIOWMNE AONONHUTENLHOMY MOBbILLE-



Tabnuua 4

PeaynbTath! MCNbITaHUA LeMeHTOB

Ne Cpoku CXBaTbIBaHWUSA, MUH. MpoyHocTb
COCTaBoB e Ly Ha;:: KoH. npu g):a'mu, Mia S
1 70 135 50,9 500
2 70 136 50,1 500
3 73 140 51,9 500
4 75 140 51,3 500
5 500 68 135 50,6 500
6 70 139 499 500
7 69 135 479 400
8 70 140 456 400
9 69 138 46,0 400

HUIO UX TMAPABNMYECKOA aKTUBHOCTW. [MUHUCTLIE MUHEpAnbl U KpeMHeae-
MUCTbIE COBAMHEHMS, UMetoLecs B cocTase M, npeTepnesatoT CTpyKTyp-
Hble U3MEHEHINS - NPOUCXOANUT 00E3BOXMBAHNE KAONWHUTA M NEPEXO) ero B
(hopmy mMeTakaonmHuTa. KBapuesble coenHeHns npetepnesaeT naomopd-
Hble NpeBpalyeHns, U nepexoasnT B Bonee akTUBHYyIO hopMy KpeMHesema,
cnocobHyto cea3biBate CaO (cBOOOAHOTO), BHIAENSIOWErocA Npu ruapara-
LN LLEMEHTHBIX MUHEPAIOB.

Ha copmupoBaHie mopconori TBEpAEIOWEro LEMEHTHOO KaMHS W
obpaaytoLierocs NpoAyKTOB TBEPAEHMS, OKa3blBaeT ONpeAeneHHoe BnusHue
TaKKe cTeneHb MaMenbyeHns LemeHTa ¢ goGaskami. Mpy aToM, Yem MeHb-
LUe UCXOAHbIE MMAPaTUPYIOLMECS 3epHa UCXOAHOTO LeMeHTa, Tem BbicTpee
OH rapatupyetcs. OBpasoBaHue MEnKOKPUCTANNMYECKOA CTPYKTYpPbI Mpu
ruapaTauuu UemeHTa crnocobCTByeT YNOTHEHMIO U POCTY MPOYHOCTH Le-
MEHTHOIO KaMHs, YTO HabnioAaeTcs v Npy TBEPAEHUM LIEMEHTOB C Npeanara-
embiMy gobaskamu. C UENbiO UCKMIOYEHUSI BNUSHUS 3TOTO napameTpa Ha

Bubnuozpadghu
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npoLecch! TBEPAEHUS, LIeMEeHTbI MOMONW A0 yAenbHoW nosepxHocTn 290-
300 m/k2, 4to COOTBETCTBYET NAapamMeTpam NPOU3BOACTBA 0OLIYHOTO NOPT-
naHzuemeHTa. Bapbupys BELLECTBEHHbIM COCTABOM npegnaraemoli Jobas-
K1 1 coaepxaHrem AobaBku B LIEMEHTE MOXHO CO3AaTb YCroBus Ans dop-
MWPOBaHNA CTPYKTYPbI Pa3NUUHOA MOPEONOrv No NMOTHOCTU U PaanuyHO-
O ero KonM4ecTsa, U TEM CaMbiM CO3AaTb WMPOKYIO ramMMy LEMEHTOB,
OTBEYAIOLLMX COBPEMEHHBIM TPEOOBaHUAM K CTPOUTENbHBIM MaTepuanam.
Takum 06pa3om, BbINOMHEHHbIE UCCNEA0BAHINSA NOKA3LIBAIOT TEXHWYE-
CKYIO BO3MOXHOCTb NONYYEHUs Ka4ECTBEHHOTO LIEMEHTa Ha OCHOBE OTXO-
[I0B MeTanmypruyeckoi NpoMbILLNeHHoCTU. ProTaymoHHble oTxoAbl 060-
raweHms ceuHLoBor pyabl AO «AnMarnbIKCKUIA FOPHO-METaNNypryeckuit
KOMBMHAT» BMOMHE MOTYT ObITb UCNONb30BaHL! B KAYECTBE MUHEPamNbHOM
nobaBku B LUEMEHTHOM nponasoacTse. YTunusauyws otxogos COP uene-
cooBpasHo Kak no oBbemy HaKOMMEHHOro OTXOAA, Tak U NO CHIKEHWIO
cebecTOMMOCTH LiEMEHTA, U C SKOMOTUMECKON TOUKM 3pEHUS.
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Abstract
The article studiesthe issues of cement production which include lead ore dressing

wastes as a mineral additive in grinding cement clinker in the presence of gypsum.

The chemical composition and characteristics of flotation waste of Aimalyksky MMC JSC are presented. The positive role of the joint use of the considered waste in combina-
tion with metallurgical steel production waste less than 5 mm in size of the Uzmetkombinat JSC, which has undergone grinding and magnetic separation, is noted. The opti-
mal limits of the content of the components of the mineral additive are determined, options are proposed for further increasing the pozzolanic ability of the mineral additives.
When using the proposed additives in an amount of from 15 to 30 wi. % of cement produced is possible to obtain a quality product. The research results showed the possibil-
ity of obtaining cements of the brand "400" and "500" that meet the requirements of GOST.

Keywords: cement, production, waste, enrichment.
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NMPOBOMNOAIrOTOBKA CYNIb®UAHbIX PYAHbIX MUHEPAINOB NYTEM
ANEKTPOOKCUAALIUK B PACTBOPE 10% NaCl

{ - =
-
Pyaues Y.H., l'ypo B.MN., Pacynosa C.H., OpHazapoe Y.P.,
3amecTUTenb aupekTopa 3aBepytolui naboparopuei [DOKTOpaHT nabopatopuu HauyanbHuK oTaena
HMO AO «Anmanbikckuit VOHX AH PYs, MeTannyprudeckux npoLeccos u WHBECTHLMOHHIX NPOEKTOB
MK», PhD A.X.H., npodpeccop marepuanos MOHX AH PYa HMO AO "Anmanbikckui FMK"

Sulfid minerallar oltingugurt to'siq qatlami tufayli sirt passivlanishga moyil. Uni bartaraf etish ko'pincha kuydurish, ba'zi hollarda gidro-

metallurgik usullar bilan erishiladi. Rudali minerallarni kimyoviy tahlil gilish uchun namuna tayyorlash an’'anaviy ravishda eritmaga o't-
kazish "Zar suvi" orqali amalga oshiriladi. Ushbu ishda taqqoslash uchun ularni 10% Ili NaCl eritmasida elektrooksidlash bilan eritmaga
o'tkazishning muqobil usuli taklif gilingan. Dastlabki Mo-kontsentrat (MoK), shlam maydoni molibden keki va kombinat Mo kuyundisi o'rta-
cha olingan namunalaridan foydalanildi. Pi-50-1 potentsiostatning grafit elektrodlar bilan elektroliz yacheykasida natriy gipoxiorit hosil
gilish usuli qo’llanildi. Analiz namunalan Perkin-Elmer 3030V va Agilent 7500 ICP MS spektrometrlan yordamida tahlil qilindi. GOST
2082.3 va GOST 2082.16 ga nisbatan namuna tayyorlashning "gipoxlont” usuli afzalliklarga ega ekanligi aniglandi: minimum sarflangan
material, bir namunadagi Mo, Re, Au elementlarini tahlil qilish imkoniyatini beradi
Tayanch iboralar: molibden kontsentrati, molibden keki, elektrooksidlanish, passivlanish, natriy gipoxlorit, namuna tayyorlash

CynbghudHble MUHepans! CKIOHHbI K raccueuposaHulo roeepxHocmu 3a cyem GapbepHozo crios cepbl. [MpeodoneHue e2o Yawe
docmuezaemcsi 06xueom, pexe - audpomemannypauyeckumu criocobamu. Mpobonodzomoska PyOHbIX MUHEPASIOE K XUMUYECKOMY aHa-
nu3y mpaduyuoHHO ocyusecmernsemcs eslujenavyueaHuem e «yapckol sodkey». B daHHolU pabome npednoxeH, ns cpasHeHus, arnb-
mepHamusHbld Memod anekmpookcudayuu-ebiuienayusarus ux e pacmeope 10% NaCl. Ucnonb3osaHbl ucxodHsid Mo-KkoHueHmpam
(MOK), monubdeHosbll Kek wamosozo nons u Mo-ozapok kombuHama e sude HasecokK ycpedHeHHbIX npob. [pumeHsics Memoo zeHe-
pupoBaHusi aunoxsiopuma Hampusi @ 3MeKmposnusHbix svelkax nomeHyuocmama [MA-50-1, ¢ epacghumossimu 3nekmpodamu. AHanu3s
npob ebinonHeH Ha criekmpomempax Perkin-Elmer 30308 u Agilent 7500 ICP MS. YcmarnoeneHo, 4mo «2unoxsopumHsii» memood rnod-
2omoseku npob, no cpaereHuio ¢ FOCT 2082.3 u OCT 2082.16, umeem npeumyL4ecmso: MUHUMYM Pacxo0HbIX Mamepuanos, 803MOX-
Hocmb aHanusa e o0Hou npobe Mo, Re, Au.

Knoveesbie cnioea: monubdeHumoesil KoHyeHmpam, monuboeHoebil KeK, 3/1eKmpookcudayus, naccusayus, 2unoxsopum Hampusi,

npobonodzomoeka

CynbduaHble MUHeparnbl B OKUCIMTENbHBIX YCNIOBUSX NaccuBupyroTes
3a cyeT BapbepHoro criost cepbl Ha nosepxHocTy [1, 2). Mpeogonetne ero
AOCTUraeTes B YCrOBUAX, CNOCOBCTBYIOWMX AanbHEEMy OKWUCIIEHWIO Ce-
pbl: 1- 0Oxurom, 2 - B aBTOKNaBe, 3 - 'MApOMETanypru4eckuMm1 cnocodamm.

OBxur, M3 HUX — Hanbonee pacnpocTpaHeHHbIN Cnocod, NPUMEHSEMbIN
ans nepepabotku Pb-Mo pya [3], monubaenuToBoro koHueHTpata (MOK)
[4-5], ermovas AO «Anmanbikckuin TMK». K HegoctaTkam ero OTHOCAT
Harpyaky Ha akonornio. MOK Hayanu npoMbILneHHO OKUCNATL B aBTOKNaBE,
¢ aobaskoit katanuaatopa HNO3 [6], B npouecce POX\SX - noa fasnenu-
em [7). AsToknas yaobeH ANs ONbITHLIX NPOLECCOB, HaNpUMep, BOCCTAHOB-
nenus Re fo metanna B pacnnase cepbl (8], LSO-koHsepeun Re [9]. M'mapo-
MeTannypruieckne NpoLecchl — aKOMOTUMECKN W SKOHOMUYECKM BLIFOAHBIE,
TaK KaKk npy oBblYHOM JaBMeHUM U Temnepatype cnocobHbl BapbipoBaTh
Pepokc-noteHuman cuctemel, fobueasick HyxHoro pesynbTara. B nocneg-
Hee BPEeMs Ha 3Ty Pofib BbIABUHYNCS TMNOXIIOPUT, FEHEPUPYEMbIA 3MEKTPO-
nmsom 10% NaCl [10-13]. MpeacTasnano uHTepec onpobosath ero Ha ponb

anbTepHaTUBLl «LapcKoil BOAKM», MpUMeHseMoi B npobonoAroToBke
PYAHbIX MUHEParoB.

Llenb: cpaBruTL athdekTMBHOCTL CNocobos NpobonoaroToBky K ane-
MeHTHOMYy aHanuay Mo-cogepxalyux pyaHblx MuHepanos: Mo-keka wna-
mosoro nons Mo-orapka AO «Anmanbikckuit MKy, nytem nabopaTopHo-
NPOMBILLNEHHOrO UcnbiTaHus [1]:

- aneKTpooKeugauuM-Bolllenaymsanus metannoe B pacteope 10%
NaCl (puc.1);

- BblLLENaYMBaHNA B «L{apCKoi BOAKE» (KOHTPOMbHLIN METOA) [2].

OBbekT uccrneaoBaHua: UCXoAHbIM Mo-koHueHTpar, knace 0,074 mm,
75%, HacbinHan macca 1,12 a/cm?, coctasa, %: Mo 38; Re 0,7; Cu 25; P
0,009; Sb 0,025; WO3 0,05; S 25,2; SiO2 10,80; enaxHocTs 42, Au 35 gf,
Ag 76,3 2/m (puc. 1). VicnonbaosaHbl Haeecku 1000-2000 Me ycpeaHeHHbIX
npob monubaeHoeoro keka wnamosoro nona HMNO MPMuTC u Mo-orapka
LINPM MM3 komBuHata, ¢ BbiGopoM, ¢ NomoLLto noteHyuoctata MiA-50-1,
TMNa sYenku (puc. 2): 2-x Uk 1-Ho KaMepHoIA, Ha rpadMTOBbIX 3NEKTPOAAX.

Tabnuua 1
Cocrag o6pazuos Mo-orapka [14] u Mo-keka
O61exT Ne Cozepxanue go obxura, % (2/m) Mocne obxura, % (2/m)

Mo Re Au Ag Mo Re Au Ag
1 38 0,07 (35) (73,6) - - - -
2 347 0,06 (31,8) (67.3) 35,9 0,05 (33,1) (70)
3 36,7 0,07 {33.7) (70,9) 388 0,05 (35,1) (73,2)
4 775 (58.6) 0,026 0.0032 - - - -

1 - ucxodHb it MoK, 2 — 02apok no cepuiiHoli mexHono2uu (¢ kaonuHom) us amozo MoK, 3 - ozapok no onbimHoli mexHonozuu (663 Kaonuxa, ¢ opeaHUYecKUM CeaayouiM)
u3 amozo MOK, 4 - kek co wnamoeozo nons HIO NPMuTC
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Puc.1. Cxema nunotHo# ycraHoBku anektpookcugaumu MoK B pacteope 10%
NaCl: 1-ucmoyxuk moka, 2 - pH memp, 3 — 3B-74, 4 - mewanka, 5-anekponusep, 6-
mepmomemp; 7,8- anekmpodsi 9 — maeHum; 11,13 — x.c. anekmpod cpaeHeHus, 12 —
CmeknaHHb It anekmpod, 14-mepmocmam

—

[ BRRS
1

4
Puc.2. Cxema naboparopHoii ycTaHoBk« anektpookcuaauuu MoK B pacteope
10% NaCl:1 - nomenruuocmam [11-50-1, 2 - pH-memp, 3 - mewarnka, 4 - mepmo-
cmam, 5 - sivelika, 6 - aHod, 7 ~«kanunnap Jlyeeuna, 8 - X.c. anexmpod, 9-«kamod, 10 -
mepnomenmp
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Puc.3. UameHenne pH B 2-kaMepHOM MeMBPaHHOM aneKTponuaepe, ranbBaHo-
cratyeckuin pexum 1=2,45 mA, 75 cw?

Mocne npoBonoAroToBKY 3NeMEHTHBIN aHanua npob BLINOMHEH Ha Chex-
Tpometpax Perkin-Elmer 3030B u Agilent 7500 ICP MS. [lononHutenbHbii
obxur MOK BoinonHeH B nabopatopHoit neum kunsiwero criost KC.

ViccnepoBaHo nameHeHue pH cpeabl ¥ KOHLEHTpaLMM aKTUBHOTO Xnopa
[3] B uccnepoBatenbekoit ycTaHoBke (pUc. 2) ¢ (hUKCUPOBAHHOW NNOTHO-
CTIO TOKa.

W3 puc 34 suaum: pH pacTBopa B AByxKamepHOM 3nekTpornuaepe
CMeLLAeTCs Mo Mepe BeJeHUs ANeKTPonu3a B KUCTIOTHYIo obrnacTb, a B 0AHo-
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Puc.4. UsmeHeHune pH B 1-kamepHoM 3nekTponusepe, ranbBaHOCTaTUYECKUI
pexum [=109,9 mA, 75 cm®
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Puc.5. MameHeHWe KOHUEHTpaUuN akTUBHOTO Xyiopa B 2-kaMepHOM 3anekTpo-
nuaepe, pexum 1=2.45 mA, obem pacteopa 75 cm?. 3a 60 MuH. creHepupoBa-
Ho NaClO 0,06%, Temnepatypa 20°C
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Puc.6. WzmeHeHMe KOHYEHTPaLMK akTUBHOrO Xnopa B 1-kaMepHOM 3nekTpo-

nuzepe, pexum, 159953 mA, obnem pacteopa 75 cu?. 3a 360 MuH. creHepupo-
BaHo NaClO 10,0%, Temn. 20°C.

KaMepHOM — B LLEMOYHylo. YCTaHOBNEHo, Yto npeanodTuteneH (Bsuay
nerkocTu Bblwenawsans Mo B LWenouHol cpeae) — oAHoKaMepHbIi
aneKTponuaep, Npy 3ToM, Mo AaHHeIM puc. 5-6, cuny Toka Heobxoaumo
noAAepxuBaTe He Huxe 1-2 A, BBUAY HEODXOAWMOCTM reHepuUpoOBaHus
TMNOXIIOPUT-MOHOB A0 KOHLEHTpaumii He Hwke 5-10% akTuBHOro xmopa
(4TO HEAOCTIKUMO Ha HU3KUX NNOTHOCTAX TOKA).

MexopHblin cocTa obpasios Mo-keka 1 Mo-orapka (tabn.1).

Pesynbtat cpaBHUTENbHOTO BhillenaunsaHua Hasecok Mo-orapka 13
HMO v Mo-keka wnamosoro nons HIMO MPMuTC kombuHara: a) noxno-
puUTOM HaTpus (KOHTpOnb no [16]), reHepupyembiM B OAHOKAMEPHOI 3nek-
TponuaHoi BaHHe ¢ 10% NaCl; 6) B «yapckoii Bogke» (1abn.2).

Wa 1abn.2 cnepyer: 1) ua orapka (obpaaubl Ne1-12,16) uasnevenve
Cu, Mo, Re - nonHo npoxoaut B ammuayHon cpege 3a 90 MuH., B 12%-m
rMnoxsiopuTe meab 13Bnekaetcs HenomnHo ua-3a pH 12. Mo - nonHo 3a 60

¢, g/dm?

111

ve chlo

act

axTHB XJ0p g/dm’
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Tabnuuya 2

CpaBHeHue cTeneHu UaBneyeHus B pacteopb! Metannos us Mo-orapka u Mo-keka

06 Ne Ceszyio- | PeareHT Bblwenayu- T, Bpems Boiue- CreneHb uzeneyenus (%)
paIey, wee Baowmn, % oC nav., MUH Cu Mo Re Au Ag
1- Orapok 90 955 930 97.0 E 5
2- Orapok ”Lﬂ“ NH:OH 180 96,8 94,0 98,0 : :
3- Orapok o 20 270 96,9 976 99,7 : :
4 Orapox 90 914 938 995 - I
5- Orapok KaonMH 20 180 925 95,8 99,3 - -
6- Orapox 270 924 95,8 99,8 5 g
7- Orapok 90 7.7 99.7 99,5 946 733
8- Orapok Wm"‘* 20 180 55,3 99,8 99,6 %53 79.4
9- Orapok NaClo 270 64,5 99,8 99,0 9.5 99,0
10- Orapok 10% 90 66,4 99,6 99,3 923 720
11-Orapok KaonuH 20 180 68,4 99,8 997 93,5 713
12- Orapok 270 98,2 99,9 99,6 95,1 975
13- KeK NeCIO 90 655 99.4 99.4 93,3 70,0
14 KoK KaonuH 20 180 69,5 99,3 995 955 755
15 - KeK 10% 270 975 99,8 995 957 975
15 - kex " % 100 100 100 100 100 100
16 - Orapok _ P! 100 100 100 100 100 100

MuH; Au M Ag B ammuake He W3BMEKaloTCs, B a30THOM kucriote Au - He W3-
Briekaetcs), Ag — YacTuuHo (conb AgCl npu uabbiTke xnopua-woHos obpasy-
€T pacTBOpUMbII KOMMAEKc); B mnoxnopute: Au — nonHocTeio 3a 90 MuH.;
Ag - nonHo 3a 270 muH. Matepuan cesayiowwmi rpaHynsl MOK Brvsan Ha
cTeneHb U3BneyeHuss Au u Ag: OpraHuveckoe CBs3ylollee Aano nyuwwe
pesynbTarhl, YeM KaonuH. 2) Mo-kek Ben cebs aHanormyHo orapky.

Wrak, npobonoarotoska u aHanua Hasecok Mo-keka u Mo-orapka Bbl-
nonHstotea no FOCT 2082.3 n FOCT 2082.16. [inA onepatMBHOrO MX aHa-
nn3a peKoMeHJoBaHLl aToMHo-abcopburonHas W ICP-cnekTpoMeTpus.
[MpoBonoaroToBka K HUM, cornacHo pykosoacTsy Perkin-Elmer, ocHoeaHa
Ha NPUMEHEHUN «Liapckon BoAKWY. MoKasaHo, YTO 3KOMOIMYECKU BPEAHYIO
«LiapcKyio BOAKY» MOXHO 3aMEHUTL TUNOXTTOPUTOM HaTpusi, FeHepUpyEMbIM
anektponuaom pacteopa 10% NaCl. «[MnoxnopuTHbIN» MeTof NOATOTOBKM
npob, no cpasHeHuio ¢ FTOCT 2082.3 n MOCT 2082.16, meeT npenmyLye-

CTBO: MMHMMYM pacxofHbix MaTepuanos, Heobxoaumbl nuwe NaCl u
3MEKTPO3HEepIUA, HO NO3BONSET B OfHOW npobe aHanuauposatb Mo, Re,
Au.

[aHHbIi MeTof pekoMeHAoBaH K BHegpeHuio B npakmky AO
«Anmanbikckuit TMK», B TexHonormm npoBonoaroToBku: - NyTem Bbiluena-
YMBaHWS METanmoB U3 orapka NPOMbILLNEHHOTO NPOAYKTa MONMBAEeHOBOTO
TSh 64-23283880-07:2013, B cpege 8-18% mnoxnopwuta HaTpus unu B
anektponuaepe ¢ 10-20% NaCl; B pesynbtarte, B pacTsop, npu Temnepa-
Type 20-35°C, 3a 6-8 wacos, npu pH 10-12, nepesogsarcs Mo, Re, Au, B
keke ocrawotcst Si, Fe; - nyTem Bblenauvsanua metannos 13 Mo-keka
(copepxanue Mo o 8,5%), B pacTtBope peareHta: 8-18% mnoxnoputa
HaTpus unu B GeaauacparmeHHom anektponusepe ¢ 10-20% NaCl; 8
pesynbTare, B pactsop, npu Temneparype 20-35 °C, 3a 6-8 yacos, npu pH
10-12, nepesogarcst Mo, Re, Au, a B keke - Si, Fe.
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Abstract

Sulfide minerals tend to passivate the surface due to the sulfur barrier layer. Overcoming it is more often achieved by firing, less often by hydrometallurgical methods.
Sample preparation of ore minerals for chemical analysis is traditionally carmied out by leaching in “aqua regia”. In this work, for comparison, an alternative method of elec-
trooxidation-leaching them in a solution of 10% NaCl is proposed. We used the initial Mo-concentrate (MOC), the molybdenum cake of the sludge field and the Mo-cinder of
the plant in the form of batches of averaged samples. The method of generating sodium hypochlorite in the electrolysis cells of the potentiostat PI-50-1, with graphite elec-
trodes, was used. Sample analysis was performed on a Perkin-Elmer 3030B and Agilent 7500 ICP MS spectrometers. Determined that. The “hypochlorite” method of sample
preparation, in comparison with GOST 2082.3 and GOST 2082.16, has the advantage of a minimum of consumables, the possibility of analysis in one sample of Mo, Re, Au.

Keywords: Molybdenite concentrate, molybdenum cake, electrooxidation, passivation, sodium hypochlorite, sample preparation.
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OB30P U UCCNNEAOBAHUE MO PACTBOPUMOCTU MEZIX B LLJTAKAX
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WUcponnos A.T., XacaHoB Y.A.,
nepBbIN 3aMecTUTENb CTapLuui MacTep meTannyp-
npeaceaarens npasnexHus ruveckoro yexa M3
AO «Anmanbikckuit TMK» AO «Anmanbikckui MMK»

Bekbyraee AH., MyranuéxoHoe C.C.,
rnaBHbIA MeTannypr CTapLUKM MacTep MeTannypru-
AO «Anmanbikckui IMK» yeckoro yexa MN3

AO «Anmanbikckui MMK»

Magqolada shlakdagi mis va gimmatbaho tarkibiy gismlaming yo'qolishini kamaytirish uchun mis eritish zavodining shlaklanni ka-
maytirish natijalan tahlil qilingan. Eritma jarayonining samaradorligiga ogimlar tarkibi va miqgdon ta'sin o'rganildi. Bundan tashqari, mis va

rangli metallarning mexanik va kimyoviy yo'qotilishi o'rtasidagi shlaklarda kislorod-mash'al entish pechlarida, Vanyukov pechida va qayta-

ruvchi o'’choglarda turli eritish jarayonlari uchun nisbat tahlili gilinadi

Tayanch iboralar: oqi, koagulyatsiyasi, shteyn, shlak, heterojenlash, sulfid, oksid birikmalar, misli oq Matt, parsiyal bosim, yalligg'ay-

taruvchi pechkasi, Vanyukov pechkasi, temir silikat shlaklan

B cmampe aHanusuposaHbl pesynbmamsi no 06e0HeHUIo Winakos medennasunsHozo 3asoda 0ns yMeHbWweHUs nomepu medu u
LEHHbIX KOMIMOHEHIMOo8 & wnakax. MayyeHb! enusiHue cocmasa u Konuyecmea hnocoe Ha aghghekmusHoCmb npoyecca nnasneHus. A

makKxe, aHanuaupoeaHbl COOMHoweHue MG)K()}/ MeXaHUYeCKuUMU U Xumu4yeCcKumMu nomepsmu medu u ysemmHblx Memarioe 8 wriakax ons

pasnuyYHbIx npoueccoe nnasku Ha WmedH e neyax KkucnopodHo-ghakensHol nnaexku, neyu BaHokosa u ompaxamensHol neyu

Knmodeeble cnoea: chnioc, Koazynayus, wmelH

wnak, eemepozeHuU3ayus, cynbguibl

OKCUOHble coelQuHeHus, benbitd mamm,

napyuarnbHoe daenexue ompaxamernbHas neyb, nevyo BaHiokoga, xenesocunukambie wnaku

MegHble cunukaTHbIE LWNAKK — 3TO CNNaB OKCUAOB (B OCHOBHOM CMU-
KaToB Xernesa), B KOTOPOM PacTBOPEHO HEKOTOPOE KONMUYECTBO Cynb(uace
1 MpUCYTCTBYET CynbpUAHO-MeTannMyeckasn Basecb. PeppuTHbIE LWnaku
NpW OTCYTCTBUM WX TETEPOreHU3aLu ¢ pPOCTOM coaepxanus Fe3* u Huakoi
pacTopumocTeio CuzO UcnonbayloTcs NpU HeNpepLIBHOM KOHBEPTUPOBa-
HUW. PacTBOpUMOCTb Cynbth0B B LUNake NOBLILIAETCA C POCTOM Temnepa-
Typb! ¥ konuuecTea Fe3+. CopepxaHue meaw B Wnake B BUAE MenKoauc-
NEpCHOI B3BECK MPU HEMONHOM pasfieneHnn haa CHUXAeTCs C POCTOM
TEMNEpaTypbl, NOHWKEHWEM BR3KOCTU W YBEMWUYEHUEM CUN MeXda3sHoro
HaTAXEHUS Ha rpaHuLe WTeitH-wnaK. CBOACTBA LWNaKoB KnaccuduuyupytoT-
A KaK puanieckue, (pUNKO-XMMUYECKIE, U CBA3AHHBIE C ABMEHNEM nepe-
Hoca. O630p CBOMCTB XMAKWX LWNAKOB NPUBEAEH aBTOPOM HAcTOsIWEN pa-
6otl B [1], oaHako 3eck knaccudukaLms ynyyweHa.

OCHOBHbIMU (PU3NYECKUMI CBOWCTBAMU PACNaBoB ABAAIOTCS: TeMne-
paTypa Hayana W OKOHYaHWA NnaBneHns (KpUctannmaauwm), NNOTHOCTb,
TeNNOEMKOCTb 1 TENTOCOAEPXKaHHUE.

Oblwas Benu4mMHa noTepb MeAV CO LLNaKoM ONpesensieTcsl BbIXOAO0M Luna-
Ka 1 cofepxaHrem B Hem Meau. [ins CHIKeHWs BbIXoZa LNaKkos HeobXxoauMo
ONTUMU3UPOBATHL BECH NPOLIECC C MUHAMATBHO BOIMOXHbIM BbIXOAOM LUNaka, a
ANA YMEHbLLEHVA NOTEPb MEAW CO Lirnakamy HeoBXOAMMO BECTU MpOLect C
nomnyyeHVeM LUNaKoB MUHUMAnNBHOTO cocTasa. B oBox cnyyasx Ans cHikerus
noTepb MeAu CO LWnakamu HeoBXOANUMO MCMOMNb30BaTh BbICOKOKA4ECTBEHHbIE
tniockl. C y4eTom NpoTMBOPEYMBOCTU 0BOMX TPEBOBaHMIA U HEOOXOAUMOCTI
nepepaboTki Ha page npeanpuaTA (B T.4. Ha Anmanbikckom 'MK) sonotoco-
Jepxayx (riiocoB ¢ NOHMKEHHBIM COAEPXaHIEM AMOKCUAA KpEMHUS, NoABop
ONTUMArbHOTO COCTaBa LUMaKa W WWXTbI ABNASTCA CrIOXHON 3afavent. Pee-
H/e 3afia4n ONpeenAeTca SKOHOMUYECKON LienecoobpasHoCTLIo, U ecru Ao-
NONHNATENEHOE MOMyYeHe 300Ta He TOMBKO KOMMEHCUPYET A0NOMHUTENbHbIE
noTepy Meau, HO U NEPEeKpLIBAET WX MO CTOMMOCTY, TO TEXHOMNOTMHECKIIA Npo-
L{ecC CO3HaTENBHO BEAYT C YBENMYEHUEM NMOTEPL MEAV CO LUNaKaMi.

BrusiHue kadecTsa (hniocoB Ha NOKA3aTENU COOTBETCTBYIOWEH CTaaum
(nepepena) no naeneyeHmio B NUTEpaType, kak NpaBumo, He aHanuaupyer-
c51. OCHOBHOE KONUYECTBO CBEAEHMIA NO NOKA3ATENAM PaaniyHbIX TEXHOMO-
i faétes Bea oUeHKM BRMSHUA 3TOro (hakTopa.
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lMoaTtoMy npw conoctaBneHun TEXHONOMMM HyXHO obpalaTtb camoe
cepbe3Hoe BHUMaHWe Ha KayecTBO MCmonbayembix (NiocoB, a Takxe Ha
cofiepXaHue Meau, Xenesa 1 cepbl B UCXOAHOM Cbipbe. [pakTudecku ato
CBOAMTCA K TOMY, YTO COZEpXaHWe MeAy B LMake He ABNSETCA paBHOLEH-
HbIM napameTpom. B cnyyae Mcnonb3oBaHWs 30M10TOCOAEPKALUMX HU3KO-
Ka4ecTBEHHbIX (hrI0COB, YTO OTYACTH CBA3AHO C OKCUAAMM Kanus, HaTpus,
anioMUHAA W ApYTUX METanmoB, (hakTuyeckas KUCMIOTHOCTb Wnaka Hike.
MagectHo, yto Anmanbikckuit TMK ucnonbsyeT keapuesble niockl ¢
copepxanvem 60-70% auokcupa kpemHus, a Meatoropekuit MMK uc-
nonbayet ¢priockl ¢ cogepxarvem bonee 92% anokcnaa kpemHns. Moato-
My COMOCTaBrEHNE AaHHbIX MO COAEPXaHWIo MEAV B Lunakax npu paBHOM
KUCNOTHOCTU ByAeT HEKOPPEKTHBIM.

B cootBetcTBUM C ODLIENPUHATON TOUKOM 3pEHWs, MeAb B LWnakax
MOXET copaepXaTbCs Kak B BUAE MenKOAUCNepCHO CynbguaHon unu me-
TanIm4Yeckomn B3BeCW, TaK U B BUAE PacTBOPEHHbIX KOMMOHEHTOB. CooTHo-
LUEHUA MEXAY MEXaHUYECKUMI U XUMUYECKUMN NOTEPSMIA ANA Pa3nuyHbIX
npoLeccoB paanuyHbl. ConoctasuTenbHbe AaHHbIE NPUBEAEHD! B Tabn.1.

3peck Takke cnefyeT UMeTb BBUAY TO, YTO NPUBEAEHHbIE AaHHbIE He
SBNAIOTCA NOMHOCTBIO AOCTOBEPHBLIMK, MOCKOMBKY CyLYECTBYIOUME METO-
[DVIKM ONpeZieneHnsi COOTHOLLIEHUI MEXAY MEXaHUYECKUMU U XUMUHECKUMU
noTepsiMM He AaloT rapaHTi abconioTHON NPaBUIBHOCTY pesynbTara.

370 CBA3AHO C TEM, YTO UCCNEeAoBaHIO NOABEPraloTCA OXNaXAeHHbIe
LuNaK1, a NOCKOMBKY NPY OXNAXAESHUM NPOUCXOAAT Pa3nuyHble (uanKo-
XMMUYECKUE NPOLECCH!, Pe3ynbTaT, NONy4eHHbIN N0 KOCBEHHBIM AaHHBIM,
BrOMHE MOXET OKa3aTbCsi HeJOCTOBEPHBIM.

VlayueHne Xuakux LUNaKoB CONpPSXEHO ¢ ewé Gonbluummn MeToanye-
CKvMMW TpyAHoCTAMK. [epBas M3 HUX CBR3aHa C MpaKTUYECKV HEBO3MOX-
HblM  COXpaHEHWEM WCXOAHbIX 3HAYEHWA COCTaBMAIOWMX  Cepo-
KUCNOPOAHOTO NOTEHLWana npy NPOBEAESHUN KakuX-Nbo namepeHui, T.e.
Bea uckaxeHus pesynbrata. Bropas TpyaHocTb obycrnoBneHa arpeccus-
HOCTBIO LUNAKOBLIX PacnaBoB M UX B3aUMOAEVCTBMEM C TUIMAMU W dne-
MEHTaMIU N3MEpUTENbHBIX YCTPONCTB. TpeTbs Bbi3BaHa HEBOIMOXHOCTLIO
[OCTaBKW NPOMBILLNEHHbIX LWNAKoR B nabopaTopuio Kak B XWAKOM Buae,
Tak W Ge3 CyWeCTBEHHbIX W3MEHEHWIA MPU OXNAXZEHUM U MOBTOPHOM



Tabnuuya 1

COOTHOWEHWE MeXAY MeXaHUYeCKUMU U XMMUYECKUMU NOTePAMU UBETHbLIX METANOoB B Wakax Ans pasnuyHbIX NPpoLeccoB niaBsku Ha WTeHH

Mo ganHbIM [2,3] Mo paHHbIM XacanoBa A.C. [1]

HaumeHoBaHuWe TexHonoruye- Dopma norepsb, % CopaepxaHue Dopma noreps, %

Ne CopepxaHue Meau B
cKoro npouecca wnae, % MeXaHu- Rt lentie Meau B%mnaxe, MexaHu- XUMMYeckue
yeckue yeckne
1 OtpaxarensHas nnagka 0,3-0,6 Cu 40-80 20-70 0,73 67 28
OrtpaxarensHan nnaska mef-

2 HbIX KOHLEHTPATOB C BBOAOM 0,44-078 60-82 40-18 0,81 79 18

JKMAKOTO KOHBEPTEPHOTO LUNaka
I tE B HODE AR etk 15-35 Cu 2040 60-80 27 425 56,3

LITEAHOB

4 KW““?&;"FD’“’“" e 07-4,1Cu 1525 7585 093 213 736
5 MnasKa Bartokosa 0,406 Cu 5-10 90-95 0,55 46 85,9

pacnnaenerun. OyeHb Bonbluoit obbem paboT no onpeaeneHuto CooTHO-
LIEHWUA MEXAY MEXaHUYECKUMMU U XUMUYECKUMU NOTEPSMU MEAMN B LUNaKax
©bin BbinonHeH A.B. BaniokosbiM, B.I1. BeicTopeim 1 C.M. KoxaxmaTtoBbiM.

OcHoBHOW ynop Aenancs Ha pa3paboTky MeToAuK, NMBO UCKMoYaIoLLMX
obpa3soBaHWe MenKoAMCNEpCHbIX YacTUL, Nubo obecneyrBaloLLux UX nom-
Hylo Koarynsiyuio.

OpHako HenonHoTa 3HaHwil (hUNKO-XMMUYECKUX NPOLIECCOB, MPOUCXO-
ASIWMX B METaNMypruyeckux pacnnasax, He No3eonseT cyuTaTb U 3TU AaH-
Hble abconioTHO HagexXHbIMK. Tak, B kayecTBe OHOrO M3 cnocoboB onpepe-
NEeHNsi pacTBOPUMOCTU MEAM B Lunake Bbino NpeanoXeHo UCMonb3oBaTh AN
Koarynaumn MenKkoAncnepCcHbIX BaBeceil razosylo roTayyio. JKCnepyumMeH-
Tbl, NPOBEAEHHbIE C 3BaKyaLuent LTEenH - LWNAKOBOW NeHbl, CTabunbHO JaBa-
NN AIBHO 3aHVKEHHbIV Pe3ynbTaT NPy BHELLHeH NPaBUMbHOCTH METOAUKN.

[Ins OLEHKM NEpPCNEKTUB CHIKEHUA NOTEPL MEAM CO LWnakamu Heobxo-
AVMO NpOaHanuaupoBaTb BO3MOXHOCTM YMEHbLUEHUA KaK MeXaHU4eckux,
TaK U XMMUYECKUX (PAaCTBOPEHHBIX) COCTABMAIOLMX.

Xumudeckue notepu Mean (pacTBopeHHas Mefb) CBA3aHbl C Mepexo-
[0M Meau 13 cynbthuaHo! (asbl (LITEHH) N METaNNa B OKCUAHYIO LUNaKo-
BYyI0 hasy A0 JOCTUXEHUS pABHOBECHOM KOH(UrypaLum.

Megb B wnake moxer npucytcteoBate B CuO (atomapHom), CuzS
(cynbdhuarom), Cuz0 (okcuaHOM) BUAE.

C TOYKM 3pEHIUS MOHHOW TEOPUN MOXHO TOBOPUTL O TPEX MEXaHU3Max
nepexopa u AByx Buaax HaxoxaeHus (CuO , Cu2+).

Hanuuve MepbcofepXaluux KOMMOHEHTOB B LLMake Omnpejensercs
CBA3bIBAIOLLEN UX XMMUYECKOW peaKuuei MeTannoTepmMmuyeckoro Tuna

2Cu0 +Cu;S =6Cu +80;

a, ,

2CuzS =4Cu +$; K,=%p

P 2 S
2.4

a,
1.4

a3 4

2Cu;0 =4Cu +0; K, =

i Foz
C y4ETOM TOrO, YTO MOXHO CAENaTh BbIBOZ, UTO yBenuueHe PS npusoauT K
YBENMYEHWIO ZLONM Meau B CynbthuaHoM, a yeenuueHue Po - B okcuaHOM Buze.
Yuutbigas, Yto B cBOOOAHOM BUAE OKCWAbI W Cynbduabl B3aumogen-
CTBYIOT ¢ OOpa3oBaHWeM MEAWN W paBHOBECHE peakuun CABMHYTO BMEBO,
MOXHO YCTaHOBWTb KAUECTBEHHBIA XapaKTep COOTHOLWIEHUS Mexay thopma-
MW HaXOXAEHWS Meau B Wnake B pacTBopeHHoM euae. CyuiecteyeT 6onb-
LLOE KOMM4eCTBO paboT No onpeaenexunio pacTBOPUMOCTM MEAM B LUNaKax B
3aBUCUMOCTM OT PaanuyHblxX (hakTopoB. VicnonbaoBaHue B kauecTse Hesa-
BUCMMOW MEPEMEHHON COAEpXaHUs Meau B WTehHe Wnu B CynbghuaHON
B3BECW 3KBUBANEHTHO McnonbaoBaHMio POz, 1 B Lenom npefcTaeneHHsie
pesynbTaTsl COOTBETCTBYIOT OBLLETEOPETUHECKUM 3aKOHOMEPHOCTAM.
OcobeHHO BENUKM NoTepy Meau B Wnakax B npoleccax npsMoro nony-
YeHUs YepHOBOW Meau. B aTom cnyyae npesanupylolei SBnaeTcs metan-
nuyeckas (Wn aTomapHas) U okcuaHas (bopMbl HaXOKAEHUS Meau B LWna-
ke. [INs XeneaocunuKkaTHbIX PSAOBLIX WIAKOB Takas TexHonorus Booblue
TPYAHOBLINONHUMA. [103TOMY B TEXHONOTMYECKUX Npoleccax AN NpsAMOro
Mnony4eHns Meau MCMoNbayloT NUBO LNaKW C NOHUXEHHLIM COAEpXaHUEM
OKCUAOB Xeneaa, Nbo dheppuT-kanbUneBble WNaky.
B nepeom cnyyae coepxaHue Xenesa HEBENUKO W HU3Kas akTUBHOCTb
OKCUZOB Xerne3a He MO3BONAET NPOM30NTU reTeporeHM3aLu LWNaKkoB no
MarHeTuamy.

Bo sTopom cnyyae obpa3oeaHue marHetuta B cucteme FeO - FezO -
Ca0 He urpaeT ponu, T.K. He NPUBOAMT K reTeporeHusaumnn. Kpome Toro,
coaepkaHue Meau B Wnake (heppuT-kanbUMEBOTO TUNA B KOHTaKTe ¢
Meablo Npu BbICOKUX 3HauveHusx PO, Huxe 3a cyeT nepesoja okcuaa
MeZN B MEeTanmyprvu no peakyum

Cu20 +3Fe0 = Fea04 +2Cu

MOCKONbKY PacTBOPMMOCTL METaNNA B LUNAKe HIKe, YeM y okeuaa.

Bropoit cocTagnsioLuen noTepb MeAW Co Wnakamy SBNSIOTC MexaHu-
yeckue notepu. KonnyecTso BagelLeHHbIX YacTuly B Lwnake konebnetcs ot
2 po 200 mkm. MMpuunHbl OOpasoBaHWs MENKOAMUCNEPCHOW B3BECH
(avcnepconpa paccnauBanus) AetanbHo uaydeHbl A.B. BaHiokoBbim 1
B.A. 3aiyesbim. [3].

OCHOBHBIMY NPUYMHAMM SBNSOTCS:

Hanuure MenKoi BKpanneHHocT! Cynbhuaos B WKMXTE U driocax;

pa3bpblaruBaHue WTeHa UNu MeTanna npu yaape;

(bnoTayuoHHbIe NpoLiecchl B pacnnasax;

CMauMBaH1e 1 pacTpaH1e XuaKUX cynbduaos no TBEpAoiA WuXTe B
npolecce NnaeneHus;

- cynbuaVpOBaHNe WNKU BOCCTAHOBMEHWE KOMMOHEHTOB LWTENHa,
NpuBOAALLEE K 0Bpa3oBaHNIo MENKOAUCTIEPCHON B3BECH.

CnusiHvie BCex MENKOAMCNEPCHBIX YacTUL B OAHY kanmio WnW npuco-
eAVHEeHVe K cyluecTeylolieMy obbemy LTeiHa (MeTanna) BeaeT K YMeHb-
weHwio aHeprum mbBea cucTembl:

AG™= AH™—TAS™

OTH COCTaBNAIOWME XapaKTEpPU3YIOT FOPU3OHTANLHYI0 U BEPTUKaNb-
HYIO YCTOWYMBOCTb K AVCNEPCHOMY paccnanBaHuio, NPy YCIIOBUM, YTO OHO
OTHECEHO K OHOMY €ro MONbHOMY 0GbEMY.

Cuctema (chasoBas accoumaums) MOXET ObiTb TEpPMOAUHAMUYECKM
HeycToiiumBa. Ho npuBegeHne e€ K yCTOWUMBOMY TEPMOAMHAMUUECKOMY
COCTOSIHUIO MOXET OKa3aTbC HEBO3MOXHBIM 3a NPUEeMIEMOoe Bpems W3-3a
KMHETUYECKO YCTONYMBOCTH, T.€. U3-3a HeJOCTATOYHOM CKOPOCTY NpoLecca.

CopepxaHue Meau B nake B hopMe YacTUL UK B PacTBOPEHHOM
BUZE 3aBUCUT OT (haKTUUYECKOTO COCTOSHWSA (Da3oBOIA accoupalym, KoTo-
past MoxeT BbiTb Aaneka OT paBHOBECHOTO. JTO 03HauaeT, B NepeBoae Ha
MeTannyprudeckyio TEpPMUHONOTUIO, YTO COZEpXaHue Meau B LWrake B
pacTBOPEHHOM BUAE UMW B BIAE MEXaHUYECKOI B3BECH 3aBUCHUT OT COCO-
Ba nony4eHuns WTelHa 1 WnakoobpaaosaHms.

PaccmoTpum AaHHble, npuBeaeHHble B Tabn. 1. Haubonblueit gonei
MEXaHW4ECKUX NOTEPL XapaKTEpPU3yIoTCA B LWNake oTpaxaTenbHon nnas-
Kn. OTO CBA3AHO C TEM, YTO BCE 3TV NPOLECCH! XapaKTEPU3YIOTCA Hannuu-
€M TBepAo(ha3Horo OKUCNEHuSs, NPU KOTOPOM HeuabexHo obpasoBaHue B
3HaYMMbIX KONU4ecTBaX okcuzgoB meau. [pu pacnnaeneHun matepuana
OKCUALI MEeAW NEPEXoAnT B LWNaK, rAe BOCCTAHABMMUBAKOTCS W Cynbhuau-
pytoTcs, Ho ¢ 0BpasoBaHieM MenKoANUCNepCHO BIBECH.

OtpaxatenbHas Nnaeka ¢ BbIBOAOM KOHBEPTOPHOTO LuNaka ces3aHa ¢
nony4eHeM BA3KOTO LNaKa, B KOTOPOM Koarynsyus v oTCTauBaHue npak-
TUYECKM HE NPOUCXOARAT.

[ns oTpaxartensHOW NNaBkv ChIPO LWKXThl 06pa3oBaHne MenKoauc-
NepCHOil B3BECW CBA3AHO C B3aMMOAEHCTBMEM MEXAY LNAKOM OT MNaBKW
LKXTBI U KOHBEPTOPHBIM LUNAKOM, NPY KOTOPOM NPOMCXOANT obLyee CHU-
XEHUe pacTBOPUMOCTU MeaM, U Kak crieacTeue, oOpasoBaH1e Menkoauc-
nepcHoM B3BECH.
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Puc. 2. BnusHue cocTaBa WTeiHa Ha OKCMAHYIO PacTBOPUMOCTb MeAW B
wnakax

B KkoHBepTOpHOM npouecce obpa3oBaHue MENKOAUCTIEPCHOW B3BECH
CBA3aHO C Nojaveil AyTbs B WTENH U 0Dpa3oBaHWEM NEPBUYHOIO OKCUCYMb-
thuaHoro pacnnaea wnu BIOCTUTHOFO LWnaka. [Mpu pearypoBaHuK OKCWAOB
Xenesa C KPEMHE3EMOM TalkKe CHUKAEeTCH PacTBOPUMOCTb MeAM, YTO W
npueoguT K obbemHoMmy obpasoBaHuio MenkoaucnepcHon Basecu. [ns
KucnopoaHo-bakenbHo Nnaeku Mpouecc  WTeiHo-WnakoobpasoBaHms
fOKanu30BaH B Y3KOM MPOCTPAHCTBE Ha MOBEPXHOCTM Lnaka. Beicokas
KOMHEH rpauus B3BECH M NPOMbIBKA Cynb(uaamu CO3faloT ycrioBUs AN
Koarynsauum, nossonsiowme mabexatb TUTPOBAHUA 3HAYNTENBHLIX Aonei
MexaHU4eckux notepb. MOBEPXHOCTHBLIN CROW MOXHO paccMaTpuBaTh Kak
peakLUMOoHHYt0 30Hy. [JONONHUTENLHOE CHUWXEHUE COAEPXaHUA LITEHOBOM
B3BECK 0DecneunBaeTcs 3a CHET NPOMBIBKM Cynbdugamy Lnaka, 4To Hexa-
PaKTepHO ANA OTpaxaTernbHOW NNaBku, rAe Cynbhuabl NoNagatoT B WaKko-
BYI0 BaHHY B BIZi€ CTPYW W KPYNHbIX BKITIOYEHUA.

HauBonee onTumantHeie YCroBUA ANA CHUKEHUS AONK MENKOAMUCNEPC-
HOW WTelH B LWnake coajaHbl B npouecce Baniokosa B8 AIMK. B
cneyuanbHo OrpaHMYEHHOW Haj (PYPMEHHON 30He ocyliecTBnAeTcs
NPUHYAUTENBHOE YKpennewwe yactuy. [lononHuTensHoro obpasoBaHus
MENKOAMCNEPCHON B3BECK NPW OXNMaXAEHWM pacnnaea, no-BUAUMOMY, He
NPOVCXOANT M3-3a MEANEHHOW CKOPOCTU OXMAaXAEHUS LUMAKOB M Hanuums
COBCTBEHHOW MENKOANUCNEPCHO B3BECH.

B paborte B. TaBepa vccrnefioBaHo pacnpesenerie Meav Mexay MeaHbIm
wrerHom (25-79% meawn) W Xene3oCUNVMKaTHBIM LUNMAKOM, HaChIlEHHbIM
KpemHeaemom npu Temnepatypax 1150-1300°C. Masosan asa npeactasns-
na coboit CMeCb W CEPHUCTOrO aHrMAPKUAa, NP U3MEHEHUM NapUManbHOTo
nasnenna SO, B rasoson cmecu ot 0,1 o 1 amm. ABTOp OTMEYaeT 3Hauu-
TenbHbIA POCT pacTBOPUMOCTV MEAV B LUMake NpW YBENWYEHN CoaepXaHus
Mev B LWTeitHe Boiwe 65%. MosbiweHve napuwansHoro Aasnedus SO; B
ra3oBoi hase TaKkke NPUBOAWT K YBENUUEHVIO PACTBOPUMOCTM MEAV B LUNaKe.

MHorumu vccnegoBaTensiMU YCTaHOBNEHO, YTO NPU NOBBILIEHUN OKMC-
NTENBHOTO NOTEHUMana cUcTeMbl pacTBOPUMOCTb MEAWU B MPUCYTCTBUM
cepbl BO3pacTaeT, HE3HAYUTENBHO OTKMOHASCH OT 3HAYEHWM, XapaKTepHbIX
AN YeTbipexkomnoHeHTHon cuctembl Cu-Fe-Si-O. MakcumansHas pacTeo-
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Puc. 3. BnuaHue napuvanbHOro AaBneHUs KMCNOpPoAa Ha PacTBOPUMOCTH
MeAu B wnakax

PUMOCTb MeaW B FOMOFEHHOM LUfake U3 pacnnasa Meab - 6enblit MaTT He
AOMKHa npesbiwaTh 2,5-3,0% B 3aBUCMMOCTH OT NapUUantHoro AaBnerus
Kkvcnopopa rasosoit asbl. B cnyvae 3sHauenmn PO, = (10-10—10-11
amm.) KOHLEHTpaLus pacTBOPEHHON MeaW B paccMaTpuBaemoli cucteme
Haxoautcs B npegenax 0,2-0,4%. Mepexoa k Gonee HU3KUM 3HAYEHUAM
OKMCIUTENBHOTO MoTeHUMana (B MPUCYTCTBUN MEeTaryiMyeckoro xeneaa)
cHxaet pacteopumocte Ao 0,07-0,15%. leTeporenmsayns wnaka no
MarHeTUTy NoBLILAET PacTBOPUMOCTL Meau Ao 3%.

ABTOpbl [@HHOTO WCCMEAOBaHUS OTMEYaloT, WYTO MpW YBENUYEHUM
KOHUEHTpaLuun Meav B Wenke A0 55-65% nhet MOHOTOHHOE HapacTaHue
BenuuMHbl pacteopumocty Ao 0,5-0,7%. lMpu nepexone k Gonee Boratbim
wrenHam, a ocobeHHo K Benomy matTy, HabniogaeTcsi ckaukoobpasHoe
YBEMNUYEHe pacTBOPUMOCTH MEeAM B LnaKe.

BonblUMHCTBO UccnefoBaTenen Npy NOCTPOSHUN 3aBUCUMOCTI OKCUA-
HOI PaCcTBOPUMOCTM METAINIOB B LWNAKOBOW (hade OT Temnepartypbl cTabu-
NU3NPYIOT NapuuanbHoe AaBneHue KUCropoaa B ra3oBoi ase, UrHopw-
pys €CTECTBEHHBIA POCT NapLuarnbHOro AABMEHUS KUCHIOpOAA MpU MOBbI-
weHun Temnepatypsl [4]. Mpu 3TOM nonydyaercs, 4TO PacTBOPUMOCTb
MeAu MOHWXKaeTCA ¢ nosbleHnem Temnepatypoi (puc. 1). B cnyuae xe
(hvKCMpPOBaHUS OTHOWEHMA NapumanbHbix AasneHnit CO2/CO (4To yuuTbl-
BaeT noebileHne Po) Habniogaetcs npoTvBononoxHas kapTuHa. [ns
NOCTPOEHUA 3aBUCMMOCTH BRMAHWA NapLuanbHOTO AaBNEHWs KUCnoposa
Ha OKCUAHYIO PacTBOPUMOCTL MEAW B Lnake Bbinu 3aduKcMpoBaHb! TEM-
nepatypa v coctas Wwnaka. Bug nony4eHHo KpUBoiA NpueeaeH Ha puc. 2
BMECTE C 3KCNepUMEHTanbHbIMU AaHHbIMK paboT [5].

Mpn w3yyeHnn CynbuAHOA PacTBOPUMOCTM Meau B KeneaocH-
FMKATHBIX LWNaKax NPUMEHEH METOZA ONpeAerneHs aKTUBHOCTEN KOMMOHEH-
ToB CusS, FeS, FeO npu 3agaHHOM cocTaBe LTeiHa C MCNONb3OBaHUEM
AvarpamMMbl U30aKTMBHOCTE KOMMOHEHTOB WTeHa. 10 HaWAeHHbIM aKTVB-
HOCTAIM MeAV 1 NapuuanbHOMy aBneHio Kueropoga B rasoson dase POz
paccuMTLIBAETCA BENUYMHA OKCUAHBIX NOTEPH MeaV B CUCTEME LUTElH-LNaK-
ra3 C UCMonb30BaHNEM CXEMbI PacyeTa s CUCTEMbI MEAb-LUMNaK-ras.

B KayecTBe HE3aBUCHUMbIX NEPEMEHHBIX NPU ONPEAENEHNI BENUYMHDI
cynbhuUAHbIX NOTEPL MEeAU CO LWNaKoM BblOpaHb!: TeMnepatypa, coaepxa-
Hue SO B rasax.

[Mp¥ NOCTPOEHUN 3aBUCUMOCTEN BMWSIHUA COCTaBa LITEHA Ha OKCUA-
HYI0 W CynbhKaHYI0 COCTABNAOLLME NOTEPL MEAM CO LnakoM Bbinu 3aga-
Hbl, XapakTepHble Ans npouecca BadiokoBa, coctas wnaka (65% FeO,
25% Si0s, 5% Ca0, 5% Al,03), Temneparypa 1250°C w napumansHoe
naenerve SO; ot 1 104 [Ta. Mpachuyieckve 3aBUCUMOCTU OKCUAHOM U Cyrb-
(huaHON pacTBOpUMOCTEN NPUBEAEHE! HA PUCYHKaX 2 U 3 COOTBETCTBEHHO.
BenuunHa okcugHOI pacTBOPUMOCTI MEAM B Whake (puc. 2) 3aBucut ot
paBHoBecHOro AaeneHns SOz, He3HauUTENBHO, MOYTU NUHEHO BO3pacTa-
€T C NOBLILIEHVEM COAEPXaHNA MeAw B WTeiHe Jo 65-70% v 3atem peako
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YBENUUMBAETCS NpU KOHTaKTe ¢ GenbiM mMatToM, AoCTUras BenuumHbl 3%
ANS NPUHATBIX YCNOBUIA. 3aBUCUMOCTL Cyrb(UAHON pacTBOPUMOCTH MEAV B
Lunake OT ee coaepXaHus B WTelHe (puc. 4) MeeT BUA KPUBOWM C MaKCUMY-
MomM, npuxoasawmmes Ha 60-65% meau B wreiHe. C yBenuueHvem Aasrne-
Hus SO2 B razosoi hase cynbduaHble NoTepu peako Bospactaior [6].

Takum obpa3som, obLyas pacTBOPUMOCTL MeAW B LUTaKe CKNaAbIBaeTCA U3
OKCHZHOW W CyNb WAHOWM COCTABNSOWMNX, BUL KPUBOI KOTOPOW 3aBuUCUT OT

cocTaBa LWTenHa 1 BenuunHbl PsO2, a Tak Xe OT cocTaBa Lwnaka 1 Temnepa-
Typbl.

KpynHocTb menkoaucnepcHol cynbGuaHON B3BECH COCTaB-
nset ot 2-3 ao 200 mm. Bonpockl ocegaHus, koarynsyuu, uao-
TEPMUYECKON NEpPeroHku W YCTOWYMBOCTU AWUCNEPCUOHHOTO
paccnauBaHus aeTansHo WanoxeHbl B [3] u 3aeck He paccmar-
puBaTCcA.
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Abstract:

The article analyzes the results of the depletion of slag from a smelter to reduce the loss of copper and valuahle components in the slag. The effect of the composition
and amount of fiuxes on the efficiency of the melting process was studied. And also, the relationship between the mechanical and chemical losses of copper and non-ferrous
metals in slags for various processes of matte smelting in oxygen-torch smelting fumaces, Vanyukov fumace and reflective fumace is analyzed.
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WCCNEOOBAHUE CTPYKTYPb! U CBOUCTB BbICOKOMAPIAHLIOBUCTOM
CTANM 1101311, OTNIMBAEMOW B MO «HM3» [NA AETANN BEHLIA
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K.T.H., AOUEHT
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TaBHbII MHKEHep
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Bobopycros 3.M., Ynyros I'[l.,
Havanbhuk JI1 M0 «HM3», MHXEHep MeTannosep
HIMK MO «HM3», HTMK

Ushbu maqolada 110G 13L markali ishqalanishga bardoshli po'latning yaratilish tarixi, uning bugungi kunda Navoiy mashinsoziik za-
vodi IChBda ishlab chiqarilishiga oid ma'lumotiar keltiriigan. Ushbu po'lat tarkibi, xossalati va mikrostrukturasi hakidagi tadqiqotlar tahlili

bayon etilgan. Termik ishlov berish me'yoriari atroflicha yontilgan

Tayanch iboralar: ishqalanishga bardoshli po'lat, birlamchi kristallanish, holat strukturasi, termik ishlov berish me'yorlar, austenit,

karbidlar, texnologik xossalar.

B cmamebee onuceieaemcs ucmopusi co3daHus cmanu 110MM13/1 o ee ebinnaske & ycnoeusx npospamMmHozo obecrnieveHus 10
«Haeoulickuil MawuHocmpoumernsHbil 3aeo0». BcecmopoHHe npoaHanuauposaHo enusHue mepmuyeckoll obpabomku Ha cmpykmypy u

3KcnnyamayuoHHble ceolicmea cmanu 110M13/1
Knroyeesble cniosa:
3KennyamayUuoHHbIe ceoucmsa.

110I1371., nepsuyHasa Kpucmannuaayus, MuKkpocmpykmypa, mepmuyeckas obpabomka, aycmerHum, kapbudsl,

Bonee cra net Hasag, B 1878 roay aHrnuiiciim meTannyprom Pobeprom
l'andmnbaom Gbina 3anaTeHToBaHa aycTeHUTHas MapraHLoBucTas crans (713),
obnagatolLas BbICOKOA CIOCOBHOCTbLIO K YNPOMHEHVIO NPK XonoaHo! Aedopma-
LM 1 M3HOCOCTONKOCTHIO, Ha3BaHHas noaaHee cranbio Mancunsaa [1].

HaunBonbLuwit HTepec MapraHel| kak nerpyrowwmin aneMeHT npeacTae-
NSEeT B HECTAOUMbHbBIX ayCTEHUTHbIX CTansX, CNOCOBHbIX YNPOYHATLCA NOA
BoageiicTBueM pecopmaumun. [lepebiM  oBHapyxun 3TM CcBOWCTBa
lapcunba. Ero BbicokoyrnepoaucTas MapraHUOBKCTas cTanb cpasy xe
nonyyuna npusHaHue y METannyproe 1 MaliMHOCTpoUTENeN U A0 CUx nop
HE UMEET paBHOLEHHbIX 3aMeHuTene [2].

C paaBuTiieM ropHOAOOLIBAIOLLEH NPOMBILNIEHHOCTY B LEHTpanbHbIX
Kbiabinkymax B cepeauHe LwectuaecaTbix roaax Ha MO «Hasowiickuii malum-
HOCTPOWTENbHBIA 3aBOA» Ha4Yanu OCBOEHWE NUTbS M3 MapraHLOBUCTON
cranv (110M13/1) v oHa npoyHa ceBsa 3apekomeHaoBana B MenbHuLax MLUP
1 MMC-70. Ha ceroaHsilLHuMit AeHb, 06bem oTnusok 13 ctanu 110M13]1 Ha
MO HM3 cocraenset Gonee 15 TbicsY TOHH B ToA. M3 Hee M3roToBNSAOT
netanu, paboTatoLpe ¢ NoBbILLEHHBIMY YAAPHbIMU Harpyakamu dyTepoBKM
LIapoBbIX MeNbHUL, 3yObs KOBLLEI IKCKABATOPOB W 3eMneyepnarnok, Tpaku
IYCEHUYHBIX MaLLUWH, CMEHHbIE AETanu Xene3HOAOPOXHbIX NyTel u Apyrue
netanu, paboTatolpe Ha yaapHbiin usHoc [3, 4].

Cneunanuctamu nuteiHoro npounasoactso 10 HM3 ocsoeHa TexHomo-
TMS OTIIMBKM KOHYCa W Yaluu apobunok Becom Bonee 7 ToHH kaxgoi. Obpas-
Libl OTNMBOK OTnMBaeMbIx ua ctanu 11001301 npyeeseHsl Ha puc.1 u 2.

Puc.1. Npoaykums J1MN MO HM3
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Cranb 110M13J1 no TS 07621395-038.2015 umeeT cneaytoLwmi xmmu-
yeckun coctas: 0,9-11% C; 11,5-14,5% Mn; 0,2-0,6% Si; S <0,05%;
P <0,10%. MNpu TakoM COOTHOLLEHUM Yrnepoaa U MapraHLa B cTanu obec-
neynBaeTCs aycTeHUTHas CTPyKTypa, obnajarolas yHuKanbHbIM coyeta-
HWEM MOBBILIEHHOM M3HOCOCTOMKOCTW W CKMOHHOCTW K YNPOYHEHWo npw
AecopMaLin C BLICOKOIA NNACTUYHOCTBIO W YAAPHON BASKOCTBIO.

[Mocne nuTbs CTPYKTYpa COCTOWT U3 ayCTeHWUTa W M3BbITOYHBIX Kapbu-
0B MapraHua u xeneaa (Fe, Mn);C. (puc 3). Mpu Harpese kapbuabl pac-
TBOPSIOTCA B @yCTEHUTE, NO3TOMY focne 3akanku ot Temneparypsl 1100 °C
B BOAe CTanb NOny4yaeT YMCTO ayCTEHUTHYIO CTPYKTYPY (puc 4) ¢ oTHocH-
TenbHo Manoi Teepaoctbio HB 200 [5].

CTpyKTypa aycteHuTa SBNSETCH MaeanbHol AnA AaHHOW cTanu nocne
3akaniyt. CyLHOCTb 3aKanku 3aKnioqaeTes B pacTBopeHum kapbuaos, Bbipas-
HUBaHMM cocTaa W dukcaLm npu BbICTPOM OXNaXAEHW ayCTEHUTHOR
CTPYKTYpbl. B nuTbIX AeTansx nomumo aycteHuTa HabriofaeTcs HekoTopoe
Konu4ecTso Kkapbuaos, pacrionokeHHbIX, Yalle BCero no paHuLam 3epeH.
MeaneHHo oxnaxaeHHble oTnveky 13 cranu 1101311 umetoT kpome aycTeHu-
Ta U Kapbupos (FeMn)s;C nepnurta u TpoitHylo hocuaHyto 3BTEKTUKY
(puc 5). B npoLiecce nepBuyHoli KpucTannuaauum cranb npuobpeTtaet kpyn-
HO3EPHUCTOE CTPOEHYE C SBHO BbIpaXKeHHOI cTonbyaToi cTpykTypon (puc 6).
lMpenBapuTentbHbI OTMYCK MaMenbYaeT 3epHo [6, 7). Mpu otnycke kapbuabl,
Bbienssch, 06eAHAIOT aYCTEHUT YINEpPOAOM 1 MapraHLIEM W CriocobeTByT
NpeBpaLLEHNIo ayCTeHUTa B MapTEHCUT 1 TPOOCTUT.

Puc 2. Yawa gpobunku Becom 7,2 ToHH, otnutas u3 ctanu 110M131



Puc.4. Mukpodpotorpadpus cranu 110M 1311 nocne sakanku, T3‘CtB 1100°C (x 100)

-

Puc 5. lNepnuT 1 TpoiiHas ocuaHan aeTekTuka B cranu Maadunbaa (x 500)

B mectax obpasoBaHusi MapTeHcuTa M TPOOCTWTA MpU Harpeee Moj
3aKariky NosBNAIOTCA Menkve 3epHa aycTeHuTa (puc 7).

OnTuMansHoI TeMnepaTypot 3akarnku, obecneumBatoLLen MakcuManbHyio
uaHococTonkocTb, sensetcs 1100°C. Mocne TepmoobpaboTku cTank obnaga-
€T criedyloLuymi ceoicTBaMu: Og, = 250400 MfTa; o v= 800-1000 Mla; & =
35-40%; y =40-50%; HB170-230.

Mpu Temnepatype Boiwe 1100°C B cranu 1101 13]1 HabniogaeTcs poct
3epHa, a Mo rpaHuLaM W BHYTPU 3epHa NOSBNAIOTCA KpynHble kapbuabl
(puc 8). 310 NPMBOAUT K 3HAYUTENBHOMY CHUXEHMIO MEXaHUYECKMX
CBOWCTB M U3HOCOCTOMKOCTH.

0610472006 09 52

Puc 8. PocT 2epHa aycreHuTa u noﬂanenm_‘mpﬁmoa B Tene U No rpaH1yam
3epeH aycreHura cranu 110r13/1. (x 100)

CnocobHoctb ctanu 11071311 k ynpouHeHuio B npolecce nnactuye-
cKOW AedhopMaLmM OrpaHUuMBaET ee WCMONb3oBaHWe B KayecTBE KOH-
CTPYKLMOHHOTO MaTepuana ua-3a |pe3sblyaitHo TpyaHon obpaboTku pesa-
HYEM.

C momeHTa paspabotku cranm aadunbaom Gbino BeinonHeHo 6osb-
LUIOE YMCIIO UCCTIEAOBAHWIA, HanpaBneHHbIX Ha yCTaHOBMEHUe 3aBUCHMO-
CTW ee CBOIICTB OT COAEPXaHWs OCHOBHbIX 3nemeHToB. B HacToswee
Bpems paboTbl N0 yNy4LIEHWIO CBOIWCTB CTaNnu NpU MUCNONb3oBaHWA ee B
KOHKPETHbIX YCTOBUSAX 3KcnnyaTauuu npogomnxatotes [8, 9].
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[lo HacTosero BpeMeHu HeT eauHON TOMKM 3peHus, OBbsCHsIoWeN
npupogdy ynpouHeHus cranu 11071311 [10]. AHanua nuTepaTypHbIX AaHHbBIX
NoKa3bIBaET, YTO BLICOKAs CTOWMKOCTb W CaMOynpouHeHue oBycnoBneHs!
TPEMS OCHOBHbIMYU bakTopamu:

1. ObpasoeaHuem mapTeHcuta fedopmauuy. 3Ty NpUYMHY B nepeble
ToAbl M3y4eHUs NPUPOABLI YNPOUHEHUS CYUTaNM OCHOBHOW. B uccnefosaHu-
fIX MapTeHcUT obpasyeTcs B OYEHb ManblX KOMMYECTBax W MOITOMY ero
BNUsiHWE He MOXeET ObiTb peluaiowym, Tem Gonee yto obpasoBaHue a3
nedopmayun He meHee 30-50% 1 makcuManbHbIM NPUPOCT TBEPAOCTU He
COOTBETCTBYET MAKCUMaILHOMY KONUYecTBy (haabl.

2. WameHeHMeM TOHKOI KpUCTannu4eckol CTpyKTypbl. PparmeHTaums
3epeH, namenbyeHve 1 Apobnenne 6roKoB MO3anYHOL CTPYKTYPbI NPUBOAAT

K BO3HWUKHOBEHWIO MUKPO-HANPSIKEHMA B MUKPO- U CyOMMKpooGbemax.
HauBonee uHTEHCUBHOE YNpoYHEHWe CONpOBOXAAETCA Haubonee WHTEH-
CcUBHbIM Apobnennem Brokos, YTo, B CBOI O4epesb, CBA3aHO ¢ Bbigene-
HWEM Ype3Bbl4aiHO MENKUX KapOuaoB, KOHUEHTPUPYIOLMX CKOMBXEHMIO.
OTOMy cnocoby ynpouHeHUs OTBOAMUTCS pellatolias porb.

3. WHTeHeHBHLIM 00pa3oBaHuem AeheKTOB YNaKoBKW aycTEHUTa npu
BHELUHEM BO3ZENCTBUW, BEPOSITHOCTL 0OpPa3oBaHWs KOTOpbIX AOCTUraeT
Makcumyma Bbnuan coctasa cranu Maadunsga.

B npouecce paedopmauum HabnioaaloTca BCe TPU NEPEYMUCHIEHHbIX
Bbilwe aktopa. OTHOCUTENbHAA Ponb KaXAoro U3 aTux (hakTopoB onpe-
[AenseTca TeMnepaTypHLIMIA U CKOPOCTHBIMW NapameTpamin Aedopmaumn
11 BENWYMHON 1 CXEMOIA NPUNOXEHHOTO BHELLHETO HANPSXKEHUS.
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Abstract:

The article describes the history of the creation of steel 110G13L about its smelting in the conditions of the MO Navoi Machinery Plant software. Comprehensively ana-
lyzed the influence of heat treatment on the structure and operational properties of steel 110G 13L.
Keywords: 110G13L, primary crystallization, microstructure, heat treatment, austenite, carbides, exploitation properties.
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HAYYHO-ITABOPATOPHBIE U3bICKAHUA
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COBEPLUEHCTBOBAHUE TEMMNEPATYPHOIO PEXUMA
NOPOJIOPA3PYLIAIOLLErO UHCTPYMEHTA MPU BYPEHUU
CKBAXWH C OYUCTKOU 3ABOA BO3YXOM

Ixypaes P.Y., Mepkynoe M.B., Xaramosa [1H., Cadpaposa M.[1.,
[0LEHT Kadeppbl npoceccop kadenpb! «MexaHusam, cTaplwi npenoaasaresb MarucTpaHT kaceppbl
«[opHas aneKTpoMexaxuKka, aBTOMaTM3aLV U SHEPreTUKA FTOPHBIX W kacpenpb! «[OpHOE Aenoy, «[opHas anekTpoMexaHikay,
HITW, k.TH. reonoropaaseaotHeix pabors, Pocouit- HIMTK HIK

CKOro rocyapCTBeHHOro reonoropasse-
A04HOTO yHVBEpcuTeTa, A.TH., Poccus

Burg'ilash tezligini oshirish skvajinalar qurilishi, foydali qazilma konlarini qidirish va razvedka qilish muddatlarini va harajatiarini ka-
maytiruvchi asosiy omillardan bin hisoblanadi. Skvajinalarni burg'ilash tezligini yuqon unumdor texnik vositalar va texnologiyalami qo'llash
evaziga oshinsh mumkin.

Skvajina zaboyini havo yordamida tozalab burgilash zamonaviy ilg'or texnologiyalardan bin hisoblanadi. Ushbu usul an‘anaviy
burg'ilash usulidan shunisi bilan farq qgiladiki, bunda skvajina zaboyini tozalash uchun suyuqlik o'rniga siqilgan havo qo'llaniladi. Burg'iltash
amaliyotida sigilgan havoning tozalovchi agent sifatida qo'lfanilishi burgilashning mexanik tezliklari oshishi va geologik qiyinchiliklarni
bartaraf etish vaqtini kamaytirishi evaziga burg'ilash ishlarining unumdorligi va igtisodiy samaradoriigi oshishi isbotlangan

Biroq, havo suyuqlikka nisbatan past issiqlik o'tkazuvchanligiga ega, buning natijasida zaboyda harorat faktorining salbiy ta'sin
vujudga kelib, jins parchalovchi asbobning matritsasi deformatsiyasi, olmoslar buzilishi, olmoslar qattigligi pasayishi va uskuna qizib ket-
ishi kabi qaytarib bo'lmas ogibatlarga olib keladi. Ushbu salbiy oqibatlarni samarali bartaraf etish uchun skvajina zaboyida harorat tartibini
ta’minlovchi texnik vosita va texnologiyalarni ishlab chiqish zarurati paydo bo'ladi.

Ushbu maqolada burg'ilash samaradorligiga jins parchalovchi uskunaning harorat tartiblarining ta’siri tahlil gilingan va havaning haro-
ratini skvajina zaboyida pasaytinish evaziga jins parchalovchi asbobning haroratini o'zgartirish va yaxshilash mumkinligi ko'rib chigilgan

Tayanch iboralar: havo bilan tozalash, burg'ilash, Rank effekti, skvajina, uyurmali truba, compressor, jins parchalovchi uskuna,
yuvish suyuqligi, zaboy, harorat

lNosbiweHue cxopocmu BypeHus S8nsemcsa 00HUM U3 enasHbIX (hakmopos, crnocobemeyiowux Cokpamume CPOKU cmpoumenscmea
CK8aXUH, noucka u pa3sedKku MeCcmOopPOXAeHUss U CHU3UMbL cmoumMocme pabom. [osbiweHue CKopocmu MPOXooKU 803MOXHO 3a c4em
B8HEOGPEHUS HOBbIX BbICOKONPOU3IBOOUMENbHLIX MEXHUYECKUX cpedecmes U mexHonoaull

K HosbiM npozpeccusHbiM Memodam omHocumes 6ypeHue ¢ npodyekoll 8030yXoM. 3mom crnocob NpUHYUNUansHo omnau4aemecs om
NPOMbIBKU XUOKOCMB MemM, 4mo Onsi oyucmku 3a60osi om wama rnpuMeHsemesi 2a3006pasHbili azeHm, 8 YacmHOCMU cxambili 6030yX.
lMpakmukoli 6ypeHus GokaszaHo, Ymo NPUMEHEHUE C)Xamoeao 8030yxa KaKk 04UCMHO20 azeHma obecneyusaem 3HaqumensHoe nosbie-
HUe MexaHu4ecKux cxopocmel BypeHUusi u CHUXaem 3ampamel 8peMeHU Ha NUKeudayuio 2e0/102U4eCKUX 0CrIoXHeHul, 6nazodaps Yemy
PEe3K0 so3pacmarom npou3soduMensHOCMe U 3KOHOMUYHOCMb Bypoebix pabom.

OdHako 8030yx uMeem HU3KYI0 MENMoEMKOCME MO CPABHEHUID C XUGKOCMHBLIMU MPOMbLIBOYHEIMU pacmeopamu, 3mo cka3bieaemcs
Ha pabome nopodopa3spywaruea0 UHCMpPpyMeHma Yepes 8bICoKUe KOHMaKmHbIe memnepamypb! ¢ HeobpamumbiMu nocnedcmeusmu,
makumu Kak deghopmauusi Mampuuy, paspyweHue anmasos, sawnugosarue, CHUXeHue meepdocmu anmMasos U npuwxoau UHCmpyMeH-
ma. Ons npedomespawieHusi amux npobnem, s03HuUkaem Heobxodumocms paspabomyu mexHU4ecKux cpedcms U mexHonoauu aghgex-
mugeHo20 obecneyeHuss memnepamypHo20 pexuma CK8axuHabl.

B Hacmosweld cmamee 8bINoHEH aHanud 8rusaHUs memnepamypHo20 pexuma nopodopaspyluanuieso uHempymeHma Ha aggex-
mugeHoCMb BypeHusi u paccMompeHa 803MOXHOCMb HOpManu3ayuu u peaynuposaHus memnepamypHo20 pexuma nopodopaspyuaroue-
20 UHCMPYyMEeHmMa 3a c4em npuHyoOuUmenbLHo20 OXnaxdeHus o4ucmHo20 8030yxa Ha 3aboe cKkeaxXuHbl G0 ompuuamenbHbIX memnepa-
myp

Knioyeenie cnoea: npodysxa e030yxom, BypeHue, aghchexm PaHka, ckeaxuHa, suxpesas mpyba, komrnpeccop, byposol cHapsao,
MPOMBIBOYHAS XUOKOCMb, 3ab0l, memnepamypHbIl pexum

B HacTosLLee Bpems, 0AHUM 13 NPOrPECCUBHBIX 1 BBICOKOI(PEKTUBHBIX
cnocoboB BypeHus B onpeAeneHHbIX yYCnoBuUsiX SBNAETCA DypeHe CKBEKUH C
MPOAYBKOM BO3AYXOM U APYMMU ra3006pasHbIMM areHTamu. CyLHOCTL 3T0r0
crocoba 3aKnioHaeTes B TOM, YTO ANA 04UCTKM 3aB0s 0T pa3bypeHHoi nopo-
Dbl NPUMEHSETCA ra3006paaHblit areHT, B YaCTHOCTU CKaTbIA BO3AYX.

Mpaktukoit OypeHus QoKa3aHO, YTO MPUMEHEHWE CXKaToro BO3AyXa
KaK O4UCTHOrO areHTa 06ecne4uBaeT 3HauuTeNbHOE NOBLILLEHNE MEXaHH-
YeCcKUX CKopoCTeid BypeHUs U CHUXKAET 3aTpaThbl BpEMEH! Ha NUKBUAALMIO
reonorMYeckux OCNOXHeHuiA, Bnarogaps Yemy pesko BO3pacTatT npous-
BOAMTENBHOCTL U 3KOHOMUYHOCTL BYPOBLIX PaboT.

Bypenue ¢ NpoayBKOW BO3AYXOM SBNSETCA 3(D(EKTUBHLIM B CaMbIX
HeBNAronpPUATHLIX ANSA XUAKOCTHOM NPOMBIBKM YCRIOBUSX: Npu BypeHuu B
30HaX 3HAYMTENbHLIX NOTEPb LMPKYNSLMM, NPU 3aTPYAHEHUSX C BOAO-

CHabXEHWeM, BbICOKOTOPHOW WNKM TPYAHOMPOXOAUMOM MECTHOCTH MW B
paifoHax C CypOBbIM KNMMATOM.

OnHako, BO3AYX UMEET HUKYIO TEMMOEMKOCTL MO CPABHEHUIO C KUAKOCT-
HbIMM MPOMBIBOMHBIMU PacTBOpaMM, Takum 0BPA3OM, BOHUKAET OTpULaTent-
HOe Ae’CTBUE TeMnepaTypHOro (hakTopa, CkadbiBaroLerocs Ha pabote nopo-
[0Pa3pyLLAIOLLEro MHCTPYMEHTA 4epe3 BbICOKME KOHTAKTHble TeMnepaTypbl ¢
HeoBpaTUmMbIMKM NOCNEeACTBUAMM: AeopMALIMA MATPULL, Pa3pyLLEHWE anmMa3os,
3awnudoBaHue, CHIWKEHUE TBEPAOCTA anMa3oB, MPIKOTM MHCTPYMEHTA W T.1.

Mpu OypeHum CKBaXMH B CKanbHbIX MOPOAAX paspylieHue NOpOAbI
CONPOBOXAAETCA 3HAYNTENBHBIM BbIAENEHUEM TENNa, TaK kak COOCTBEHHO
Ha paspyLueHue nopoabl pacxoayetcs okono 1% noasogumoi k 3abot
MEXaHU4ECKOA JHEPruM, BCA e 0CTanbHas YacTb 3HEPrUM PaccensaeTcs B
tdhopme tenna [1].
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Harpes GypoBbix anma3soB go 650°C Bbi3biBaeT 3anonupoBaHue ux
pexyLx rpaHen, a Harpes A0 800°C 1 Bblile- — pacTpeckBaHue U Bbina-
AEHNe anMasHbIX 3epeH U3 MaTPULbl NOPOAOPA3PYLLAIOLIETO UHCTPYMEHTA,
npu Temnepatype Harpesa anmasos 4o 600°C ux MUKPOTBEPAOCTb CHUXa-
etcs Ha 30%, ao 1000 °C — Ha 60% [2, 3]. 370 NpMBOAMT K NpexaeBpemeH-
HOMY BbIXOZy anMa3HblX KOPOHOK M3 CTPOS, T.€, K CHIDKEHUIO NPOU3BOAM-
TENBHOCTN W yAopOXaHuio BypoBbIx paborT.

Buicoke Temnepatypbl GypoBOrO MHCTPYMEHTa CO3AaloT aBapuiHble
CUTYaLV B BUAE NPUKOra anMasHbiX KOPOHOK, 3aTpaThl BpEMEHM Ha NKBM-
Jauuio kotopblx coctansioT 8+10% (3, 4]. OuesnaHo, 4TO NOBbIWEHME
3hheKTUBHOCTI HENOCPEACTBEHHO CBS3AHO ¢ 0becneyeHnem onTuManbHo-
ro TeMnepaTypHOro pexuma npy GypeHinn CKBaXKMH.

Mpouecc BypeHuss TBepAbIX NOPOA COMPOBOXAAETCA BBICOKUMU KOH-
TaKTHBIMW TEMNepaTypamu, Bbi3biBAlOLMMU CHUXEHWE abpasuBHbIX Ka-
YeCTB U MUKPOTBEPAOCTH BYpOBLIX aNMa30B W Tem CambiM CnocobCTBYIOLLM-
MU PA3BUTUIO U MEXaHU4ECKUX AedopMaLyiA.

B npouecce GypeHusi kpenkux NopoA TemnepaTypHble Aedopmauui
3aHUMaloT npeobnagaloLme NonoXeHNe, 3T0 3HAYUT, YTO NPY paspyLLEHUN
TaKnX NMOPOA anmMasHbiMi WHCTPYMEHTaMKU HeoOX0AMMO Y4WTbiBaTb Aei-
CTBUME TeMnepaTypHoro akTopa.

Ocoboe 3HayeHue npuobpeTtaeT pelueHwe Bompoca TemnepaTypHOro
(hakTopa Npu BHEAPEHUM NPOrPECCUBHBLIX BUAOB anMasHoro GypeHus: ¢
BbICOKMMM YacToTamu BpalleHus GypoBOro cHapsifa, MHCTPYMEHTaMu W3
CUHTETUYECKUX anMa3oB U C NMPUMEHEHMEM CXaToro BO3dyxa B KauecTse
OYMCTHBIX areHToB. [1p1 BHEAPEHUN 3TUX BUAOB anmMasHoro BypeHus Heob-
XOAWMO Y4NTLIBATL U NpeAynpexaaTh AelicTBUE TeMnepaTypHoro dhakTopa,
0coBeHHO B Cry4asx NPUMEHEHUS CUHTETUYECKUX anMa3oB U BbiCOKOOGO-
potHoro bypenus [1].

HarpeB v oxnaxgeHue paboTalollero nopoopa3pyLLakolLEero UHCTPY-
MEHTa ONpeAensITCA MOLLHOCTLIO HA pa3pyLueHre NOPoAL! W TPeHVEM Ha
3aboe, Tennoguan4eckuM1 CBONCTBaMIU NPOXOAMMON NOPOAbI, MaTepuana
13 KOTOPOTO M3rOTOBNEH WHCTPYMEHT, LMPKYNMPYIOLLE NPOMBIBOYHOM Cpe-
Abl ¥ ee pacxogom B eauHuly Bpemenu. Mo J1A. WpeiiHepy, duandeckui
KNA pa3spylweHnss noposl Npu MexaHu4eckom OypeHun He npeBbiluaet
0,01%, 1.€. u3 oBuwux 3atpat aHepruu meHee 0,01% nepexoauT B noeepx-
HOCTHY!IO BHEpruio, ocTanbHoe paccensaeTcs B hopme Tenna [2].

Tenno, reHepupyeMoe Ha KOHTaKTe TBepAOCNIaBHOTO peala, anmasa,
3yblja WwapoLku ¢ nopoAoi 3abos, pacnpocTpaHIeTca B TeNNO UHCTPYMEH-
Ta v B nopoay.

OmblBatolLas npu3aboliHyio 30Hy NPOMbIBOYHAs CpeAa Ny YCTaHOBYB-
LIEeMCS peXUME BOCTIPUHUMAET B €4uHULY BPEMEHU OT nopojopaspyLualo-
Lero MHCTPYMEHTa TO Xe KONMYECTBO Tenna, KoTopoe MocTynaer B Ty Xe
€/JUHULYY BPEMEHM B TENO UHCTPYMEHTa.

Mpyu BypeHun ¢ NpoMbIBKOI TpedyeMblit pacxos NPOMbIBOUHON XWAKO-
CTV TPAAULIMOHHO ONpeAenseTca NULLb U3 YCIIOBUS O4MCTKM 3ab0osi 1 TpaHc-
NOPTUPOBaHMS LUNama, NOCKONbKY OH 3aBEAOMO AOCTaTONEeH ANA HaJeXHo-
ro OXNaXAEHNA KOPOHKW N oroTa iaxe Npyu OpCUpOBaHHbIX PeXUMaXx.
MpupocT TemnepaTtypbl NioBoW NpoMbIBOYHOW XuakocT At B pesynbrate
OXNaXAeHUs NOPOAOPa3pyLIaoLero WHCTPYMEHTa COCTaBMSET AecATbie
ponu rpaayca [1].

Mpu anmasHom BypeHun ¢ NpOMbIBKOI BOZOI NEPErpeB UHCTPYMEHTa
He HacTynaet gaxe npu pacxoge 56 nmux. Boga obnagaer ocobo Bhico-
KMMU OXNaXAaloLLMU CBONCTBAMU B CUIY 3HAYUTENBHOIO MacCoBOro pac-
xoAa, 6oNbLLOM TENMOEMKOCTH, MarnoW BA3KOCTW U O4eHb BbICOKOW yAenb-
Hoil TennoTel napoobpasosanua Y'=2,26*108 [x/ke. Mo a1oit npuimHe npu
BypeHun ¢ ucnonb3oBaHMEM adpUPOBAHHOI XMAKOCTM, NEHbl UMK TymMaHa
npobnema OXnaXAeHUs WHCTPYMEHTa He BO3HWkaeT. [laxe npu BecbMma
Manblx pacxofax BOAbl B MOTOKE BO3AyXa MOXHO obecneunTb HafexHoe
ucnapuTenbHoe OXNaxzJeHue, Npu KOTOPOM TemnepaTtypa WHCTPYMeHTa He
OyneT npesbiwats 100°C [2].

Havnbonee HebnaronpuaTHbl YCNOBWA OXNMaXAEHUS MHCTPYMEHTa, B
0coBeHHOCTU anmaaHoro, Npu BypeHuy ¢ NpozyBKoit BoaayxoM. 310 obbsc-
HAETCS CNeAyIOLMMY NPUYMHAMM:

- MarnbiM MaccoBbIM PaCcXOAOM, W3-3a O4eHb Maroif NNOTHOCTY BO3AYyXa;

-y BO3flyxa NpuBnuanTensHo B 4 pasa MeHbLue, YeM Y BOAbI, YAenbHas
TEeNMoeMKoCTb (MpW NOCTORHHOM AaBNEHUM);

- NOMHOE OTCYTCTBME Y BO3AyXa TaKoro napameTpa, Kak yaensHas Ten-
nota napoobpa3soBaHns.
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Yenoeus oxnaxaeHus oot npu GypeHun ¢ NpoayBKoiA CyLLECTBEHHO
XyXe, YeM NpU UCNIONb30BAHUM Fa30KUAKOCTHBIX cucTeM. [oaTomy, Hop-
Manu3alms TeMnepaTypHoro pexuma nopoAopaspyLUakLLEro UHCTPYMEH-
Ta npy GypeHnn ¢ NPoAYBKOI BO3MOXHA, BO-NEPBBIX, 33 CYET, YBENUUYEHWS
MaccoBOTO pacxoAa Mpu YMEpeHHbIX CKOpPOCTAX ABWKEHUA BO3gyxa npu
paclUMpeHUN NPOXOAHBIX KaHAroB W KOMbLEBbIX 3a30pOB W, BO-BTOPbLIX, 3@
CYeT NPUHYAUTENBHOTO OXNaXASHUS NPOAYBOYHOTO Bo3ayxa [5, 6].

Mepsoe HanpaeneHwe noTpebyeT yBenuyeHue MaccoBOro pacxopa
KoMnpeccopa Npy YBENUYEHUN €ro MOLLHOCTW, YTO ManoddheKTUBHO.
Bropoii cnocob siensietcs Gonee npuemnembIM, Npy Ycrnoeuu paspaboTkin
adhexTBHOTO OXMAAUTENS.

B paborte [5] npuBoasTCA UcCreA0BaHNSA MO UCMONb30OBAHMIO B Kave-
cTBe OXMajuTens Boagyxa BuUxpeBoil Tpybbl. PesynbTathl NpoBeAeHHbIX
3KCMIEPUMEHTANBHBIX WCCNEeAOBaHWiA MO3BONMAM 0BOCHOBATL BO3MOX-
HOCTb MOMyYeHUs OTpULATENbHbIX TeMnepaTyp NPOAYBOYHOrO BO3AyXa
6e3 HeobxoaMMOCTY yBENUUMBaTL MOLHOCTL KOMNpeccopa. IO NO3BONs-
€T YTBEpXAaTh, YTO NPUMEHEHUe BUXpeBbIX TPYO B OypeHun sensetcs
[OCTaTOYHO 3HEProadPEKTUBHBLIM.

Bonpocbl NporHoaupoBaHWs W perynupoBaHus TEMMoOBOrO pexuma
Oypsiumxcs ckBaXwH feTanbHo paccMOTpeHbl B paboTe [2], rae npveeae-
Hbl aHanuTyeckue dopmynsl (1) u (3) Ans pacyeTa Temneparypbl Harpe-
Ba TOpLa KOMbLEBbLIX KOPOHOK U YCTaHOBMBILENCA TeMnepaTypbl B yande
LUapOLLEYHOTo AornoTa Npu BypeHuu ¢ 04nCTKON 3a60A BO3AYXOM.

PacueTHan dopmyna ans onpeaeneHus cpeaHeit Temnepartypbl Top-
Lja paboTaloLLeil KonbLEeBol KOPOHKY, UMeeT BuA [2]:

2K N KN
I: = [ 2 R v +I| 1
7.2 (a,D, +a,D,)(D; -D}) 2Gc, (1)

rae  M—Ko3(hdUUMEHT TennonpoBOAHOCTU MaTtepuana KOPOHKW,
Bm/y (M°C); a1y a-koapuuMeHTbl TennooTAauM COOTBETCTBEHHO B
3a30pax Mexzy KOPOHKOI 1 KEPHOM, MEX Y KOPOHKOW M CTEHKaMMU CKBaXW-
Hbl, BmAm?-°C); D1 n D2 —BHYTPEHHUA W HAPYXHbIN AVAMETPLI KOPOHOY-
HOro KonbUa, M; ti—HayanbHas TemnepaTypa MPOMBIBOMHOIO areHTa
(BHYTPW KONOHKOBOI TPYOBI HAA KOpoHKo#), °C; N-MoLHOCTL 3aTpaynsae-
Masi KOPOHKOW Ha 3aboe, (Bm), G-MaccoBLI pacxof OYMCTHOTO areHTa
(ka/c), co-ypenbHas maccoBas TennoémkocTb Boagyxa, [x/(ke°C), Ko—
GeapasmepHbii KO3 UUMEHT pacnpeaeneHus TENMOBbIX NOTOKOB, Onpe-
AensieMbiit U3 BblpaxeHus [2]:

K, = -
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rae a — koathuUMeHT TeMnepaTyponpoBoAHOCTH, M2/C (MHAeKeb! 1, 2
OTHOCSTCS K MaTepuany KOpoHKW W FOpHOIA Nopoae).

®opmyna (1) nossonseT npocneanTs BNUAHWE Ha TemnepaTypy Topua
KOPOHKI Takux (haKTopoB, kak passuBaemMas Ha 3aboe MOLLHOCTb, Temne-
paTtypa O4YMCTHOrO areHTa Ha mopxoAe K 3aboio, KOHCTPYKTUBHbIE none-
peyHble pa3mepbl KOPOHKW, CBOWCTBA €& MaTepuana ¥ NpoXOAUMbIX No-
POZ, @ TaKkke CBOIACTBA, PACXOA U PEXUM ABIKEHUS NPOMLIBOYHON cpepbl
Yepes KoaphUYMeHTLI TENMOOTAAYM a1 U @z, ONpPefenAemMble B 3aBUCHMO-
CTVW OT BWAA O4UCTHOrO areHTa [2].

Hanuue MHOMMX UCTOYHIKOB Tenna (3ybbst WapoLLek, WapukoBble U
POMMKOBbIE ONOpBLI, CMIMHKA Nan), Bonbluoe KOMUYECTBO U CNOXHOCTbL
KOH(UrypaLuv SreMeHTOB LapoLeyHoro AonoTa 3aTpyAHSIOT aHanuTh-
Yeckoe WccnefoBaHne ero TemnepaTtypHbix noneit W TpebyioT Bbibopa
HEKOTOPOro ONpeAeneHHoro yyacTka, TeMneparypa KoToporo B npolecce
BypeHuss Morna Obl XxapaKTepu3oBaTb TeMnepaTypHbii peXuMm AornoTa B
Liernom.

B kauecTBe Takoro yyactka NPUHATO nonepeyHoe ceueHue Land B
MeCTe WX COMPSKEHUS C nanami, Yepea KOTOpoe Tenno OT LWapoLuek ne-
peaaeTcs kopnycy gonora [2].
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rae h-cpeaHss TonuwwHa nanel Baonb ocu yandsi, M; fy, fr-nnowaam
CevyeHMs OCHOBaHWA Uandbl W HapyXHOW MOBEPXHOCTU nanbl, M2 M-
KO3(hPMLMEHT TENNONPOBOAHOCTU MaTepuana KopoHku, BmA (M °C); a-
Ko3hpMLMEHT TemnepaTyponpoBOAHOCTH, MZC; Cy-yAenbHas Becosas
TENNOEMKOCTb OYMCTHOTO BO3AyXa Mpw MOCTOSHHOM fasneHuu, ke °C,
Gr— BecoBoW pacxop Bo3ayxa, ke/c; ki, k—bespasmepHbie Koa(puLUMeHTb!
NoTepb MOLLHOCTM Ha TPEHUE B OMopax W pacnpejeneHus TennosbIX NoTo-
KOB B NOAWMNHUKE Aorm ef.; N—3aboiiHas MowHocTs, Bm; m—4ucno wapo-
wek; W-ypenbHas Tennota napoobpasoBanus, [w/ke; AW-snaxHocTb
Aonv egvHuub!. Mpu GypeHun ¢ npoayBKoi BO3AYXOM (ra3oM) Mo «Cyxum»
nopozam, He CoAepXalm Bnaru B XWAKOM WNM TBEPAOM COCTOSIHUW, @
TaKkxe npu BypeHnn C rasokuAKOCTHBIMM cUCTeMamu criefyeT NpuHUMaTh

AW=0, npu atom chopmyna ynpouiaetcs. [pu O4UHOYHBIX pacyeTax MoX-
Ho npuHumatk ki=0,1; ko= 0,5 [2].

C ueneto, onpegenexna BNUAHUA BennYnHbI HauanbHo M Temnepary-

Pbl OYMCTHOTO BO3AYXa Ha TEMNEpaTypHbIi PEXVUM NOpPOACPa3pyLUaloLLEero
MHCTpYMeHTa Ha ocHoe thopmyn (1) u (3) B rpadmyeckolt nporpamme
Mathcad noctpoeHa maTematuieckas MOZENb pacueTta TemnepaTtypHOro
pexvuma NnopoAopa3pyLIaIoLLEro MHCTPYMEHTa.

Pesynbratl pacyeta TeMnepaTypHOro pexuma KonbLeeown GypoBoil

KOPOHKW W TEMNepaTypHOro pexuma LapoLeyHoro AonoTa NpuBeAeHb! Ha
puc.1,2.

PeaynbTathl pacyeta no onpegeneHuio TeMnepatypbl Ha TopLe Kosb-

LieBo¥l BYpOBOIA KOPOHKM MOKA3LIBAIOT, YTO TEMNEpPaTypa KOPOHKN U3MeEHs-

€TCA B 3aBUCMMOCTK OT BennuiMHbl Ha4allb-

trlty s ‘ —t—tq L1 e
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HbIX TemnepaTtyp ouucTHoro Boagyxa. [lpu
yBenuueHun Temnepatypbl Boagyxa i
HabniofaeTca noBbILIEHWE TeMmnepaTypbl
TOpLA KOPOHKM tr.

M3 rpadvka npueeaeHHon B (puc.2)
TaKke Habniogaercs, uTO Temneparypa
Landbl TPEXIWapOLEYHOTo A0MN0oTa U3MEHS-
€TCA B 3aBUCHUMOCTM OT BENUYMHBI HaYarb-
HbIX TemnepaTyp OuMCTHoro Boagyxa. [lpu
HavarbHoW Temnepatype Boaayxa t= -20°C,
Temnepatypa Landbl - TpeXwwapoLleyHoro
nornora t; coctaBnana 228 °C, npu Temnepa-
| Type ouwcTHoro Boagyxa £=80°C, Temnepa-
! Typa fonota t, coctasnsiet 327 °C. V1a rpacu-
} Ka HabniogaeTcst UTo, Ny NOBLILIEHAN TeM-
neparypbl OuMcTHOro Boagyxa Ha 5°C, Temne-
patypa Ha uande wWwapoweyHoro Aonota

260

-20 -15 -10 -5 0 5 10 15 20 25 30 35

Puc. 1. PacyeTHas 3aBMCUMOCTb TemMnepaTypbl Ha TOpLe KonbLeBoW KOPOHKW (tr) OT BenWYMHBI HavankHoM
Temnepartypbl npoaysoyHoro Bozayxa (ti). Di=64 mm, D,=76 mm; N=2500 Bm; G=400 x2/4; t; uamensncs or -20

Ao 80°C

430

50 6 70 75 30 YyBennumsaetcA Ha 4+5°C.

Ananua dopmyn (1) u (3) nokasbiaer,
4TO HavanbHas Temnepartypa, BnaxHoOCTb 1
MOLLHOCTL OKa3blBaIOT CYLLECTBEHHOE BNMS-

HUe Ha KOHeUHylo TeMnepatypy Nopofopas-

110 4 : o ! ul 4 i S S—.. — o | = 4 b

pYLIIOWLEro MHCTPYMEHTa Ha 3aboe. Takum
A 0bpa3om MOXHO caenaTb BbIBOA, YTO CO-
[ BEpLUEHCTBOBAHWE TEMNEPaTyPHOro pexu-
s - Ma MopoAOpa3pyLIaloero  UHCTpyMeHTa
BO3MOXHO 3a cuyeT obecneyveHwss HU3KUX
TEeMnepartyp Ha 3aboe.

OpHum 13 abeKTUBHBIX  CpeAcTs
noAfepkaHus TeMnepaTypHOro  pexuma
CKBaXWHbI Npy GypeHuy ¢ NpoayBKoW BO3ZY-
XOM, SIBNAETCA NPUMEHEHUe OXNaXAEeHHOro
[0 oTpULaTenbHbIX TeMnepaTtyp Bosdyxa B
KayecTee oumMCTHoro arewTa [5]. Mpumerse-
MbIE XOMOAWMBHLIE YCTAHOBKM ANA OXna-
KAEHUS BO3gyxa [OCTATONHO AOporve U
aHeproemkve. Kpome TOro, oxnazexue
NPOAYBOYHOTO BO3AyXa B  XOMOAWMbHbIX

- 20

-15=-10 -3 0 3 10 15

Puc.2. PacyeTHas 2aBuCUMOCTh TeMnepaTtypb! Uandg bl TpexiuapolweyHoro Aonota (ty) oT BennYuHbI HayansHoM
Temnepatypbl NpoAyBoYHoro Boaayxa (t). N=2500 Bm; G=0,210 xe/c; m=3; t; namexsncs ot -20 go 80 °C

MallMHaX OCYLUECTBUMO MUlWb Ha MOBEpX-
HOCTH, TaK Kak, BO3lyX UMEET HuaKyio Ten-
NOEMKOCTb W NPV €e Nogave no BypunsHLIM
TpyGam, y KOTOPbIX TennonpoBOAHOCTL

BbICOKA, BO3AYX Ha HauanbHbiX MMyBuHax
30+40 M npuobpeTaet Temnepatypy Gnus-

Kol K Temnepatype nopogs! [5).

szt 310 NOATBEPXAAIOT pe3ynbraTbl UCCNe-

[0BaHwiA, NpuBefeHHbIe B pabote [5, 6]. Ha

OCHOBe pekomerzaumii [2, 4] bbina paspabo-

-::/
-2

TaHa aHanuTUYeckas MOZenb TemnepaTyp-
HOTO pexuMa cKBaXuHbl. Peaynbratsl Moge-
1 nupoBaHuA NpuBoAATCR Ha puc. 3. Mogenv-

-2 poBaHue BbINONHEHO ANA CKBaXWHbl C Aua-

3 50

)

meTpom 76 MM ¢ pacxofom Boagyxa 400 ka/y;
mybuHa ckeaxmuHbl L=100 m; HapyXHbil

100

Lm

Puc.3. Tpachuk pacnpeseneHus Temneparypei t B GypunbHbix Tpybax (1) u konbLesom kaxane (2) no rnybuHe pyamerp BypunbHbix Tpyd D=0,063 m; BHyT-

CKBaXHHbI!
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4 YECKM BLIFOAHOW YCTAHOBKOW ANs
10 OXNaXAEHUS MPOAYBOYHOrO BO3AYyXa
[6].

Buxpesoit adhpext, unn addekt
PaHka, 3akrnioyaeTcs B TOM, 4TO eCvi B
TpyOy nojatb TaHreHUManbHO 3aKpy-
YeHHbIN NOTOK raaa, TO B HeW npw onpe-
JeneHHbiX ycrosuax Byaet npoucxo-

R S RN NN N R NN N NN N

3 5

mpybka, 8 - dpoccens, 9 - kpecmosura, 10 - npoknadka

peHHt avametp d=0,04 w; nopoga
THNa NecYaHNKoB, MOLLHOCTb Ha 3aboe
% 2,5 kBm.
E: Peaynbrathl pacyeta ¢ Tennon3onu-
pOBaHHbIMK OypunbHBIMU TpyBamu npu
pacnonoxeHun BUXPeBO TpyObl Ha
ll yCTbe CKBaXWHE C PacxofoM BO3yxa
400 ka/y npu mybure cksaxuubl 100
METPOB M HavyarkbHoW Temnepartype
npoayBsoyHoro Boaayxa -20°C (puc. 3)
72 MOKa3biBaeT, YTO OT BEPXHWUX y4acTKOB
ctBona Ao rnybunsl 75+80 metpoB
NPOMUCXOANT NOBLILIEHUE TEMNEPaTYpbI
NpoAyBOYHOrO BO3AyXa W Temnepatypa
cTaHoBuTCA OnuM3koil K Temnepatype
NopoAbl. 3TO NPOMCXOAWT 3a cyeT Tpe-
HUS KOMOHHB! BypUNbHBIX TPYD O CTEHKM
5 CKBaXWHbl. B npusaboiHon 3oHe Ha
rybuse 90 meTpoB Habniogaertcs
17 MOCTENEHHOE BO3pacTaHue Temnepary-
pbl BO3gyxa noj AelicTieM Tenna,
oTbupaemoro oT nopoAopaspyLuaiolle-

3
7k

g - 7 1o WHCTpyMeHTa. Temnepartypa Bo3gyxa
” = Ha KoHeuHoW rnybuHe 100 meTpoB
z pocTuraet B BypunbHoi Tpybe 11°C u e

8 A IF 4 KonbLeBOM KaHane ckeaxuHe 18 °C.
OnTUmanbHbLIM pelleHreM CcoBep-
L i 7 weHcrsoBaHuR TEMNEpaTYPHOrO PEXM-

_ |- Ma NopoAopa3pyLIAIoLEro UHCTPYMeH-

6 Ta cneayeT npusHatb obecneveHue
HW3KUX TemnepaTtyp Ha 3aboe, T.e. 6e3

7. Harpesa BO3fyXa 3a CYeT TPeHUs, 3a
CYeT NOoTepb MOLWHOCTM BpaLLEeHUA
KOMOHHbI, 3TO BO3MOXHO 3a C4eT nep-
CNEKTUBHOIO MCMOMb30BaHUA BUXPEBON
TpyObl B KayecTBe XONOAUMbHUKA,
BCTpauBaemoro B coctaB Oypoeoro
CcHapsaa.

/ MpumeHeHre BuxpeBoit Tpybbl, B
KoTopoil NpoucxoanT apchekT Parka, B
Ka4yecTBe XONOAUMBHON YCTaHOBKW Npu
OypeHu ckBaXwH ¢ NpoAyBKoA BO3aY-
XOM, BO3MOXHO sBnsieTcs Gonee ac-

" (heKTUBHOIA, B TOXE BPEMS 1 3KOHOMM-
Puc.5. BypoBoii cHapsa Bkniovalowmui B cebs Buxpesylo Tpyby ans BypeHus ¢
oumcTkol 3abos Bo3pyXoM. T-wapoweyHoe domomo; 2-nepexodHuK; 3-HapyxHas
mpyba; 4-nepembiuka (waiiba); 5-euxpeeas mpyba; 6-2alika; 7-2eHepamop XonooHoU
dhpaxyuu Ha xonodHom esixode; 8—kopnyc; 9-exodHoe omeepcmue; 10-waliba; 11-
Kkopnyc dpoccens Ha 2opadem ebixode; 12-mareeHuuansHoe omeepcmue 011 eblxoda
20psyezo 603dyxa; 13-0poccens Ha 2opsayeM esixode; 14-eepxHull nepexodHuK
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Puc.4. KoHcTpykuns BuxpeBo# Tpybel. 1 - mpybka, 2 - 2aiika, 3 - kopnyc, 4 - ynumka, 5 - duachpaema, 6 - 2alika, 7 -

AUTb TemnepaTypHoe pasgeneHue
rasa. B ueHTpe obpasyetcs Gonee
XOMOAHbIA MOTOK, YeM Ha nepudepmm,

7 W Yepea LieHTpanbHoe OTBEpCTME Of-

HOTO 13 KOHLOB TpyDbI ByAeT BbIXOANTL

ras, Temneparypa KOTOpOro OKaxercs
7 3HAYUTENBHO HUXKE, YeM Ha BXOZE.
Mepudepuitible cnou rasa, UmeioLe
Gonee BbicOKylo Temnepatypy, OyayT
BLIXOAWUTbL Yepea [poccenbHoe oTBep-
CTHE C ApYroro KoHua Tpyosi [6].

B obliem Binae KOHCTpYKLus BUXpeBO TpyObi (puc.4) [9, 10] coctomT na
Kopnyca 3, B KOMbLEBO NOMOCTM KOTOPOrO MPOMWMEH TaHreHUManbHbIA
NPSAMOYTOMNbHbIV KaHan WupuHoW b 1 BbicTol h. C BHELWHeN CTOpOHbI Nps-
MOYTOMBLHOTO KaHana K Kopnycy MpunasH WTyuep AnS NOABOAA CXaToro
Bo3ayxa. B KonbLEBOI NonocTH Kopnyca ycTaHaBnuBaeTcs oTbopToBaHHas
TpybKa 1 cO CTPOrO LMNMHAPUHECKON NONUPOBAHHON BHYTPEHHEN NOBEPXHO-
CTbio AvameTpom D, a 3atem ynuTka 4, 4to ee nponun (pasmeps! KOTOPOro
CcOoBnazaloT NPAMOYTOMNLHOMY KaHany Kopryca) CoBnagaeT ¢ kaHanom, obpa-
3ys1 connoBbIv BXoA. B Ty Xe nornocTb Kopnyca BcTaBnsetca avacparma 5 ¢
oteepcvem Dy n repmeTnanpylowas npoknagka 10, nogsimkumaemas
rankoi 6. B NpoTUBONOMOXHOM KOHLE TpYOKM 1 Ha pacTosiHum L OT ynuTku
NMOTHO YCTaHABMVUBAETCS YETLIPEXIIONacTHas KpecToBuHa 9 v apoccens 8.

Buxpesas Tpyba oTnuyaeTcs ManbiMu paamepamu U He UMEET ABIXKY-
LUMXCH YacTen, YTo NO3BOMNAET UCMONB30BATL €10 B Ka4eCTBe NPN3aboitHo-
ro reHepaTopa Xxornoza npu bypeHnn CKBaXuH.

Hawunyuwero oxnaxaeHust OYMCTHOrO BO3dyxa Ha 3aboe MOXHO Ao-
CTWYb, YCTAHOBYB BUXPEBYto TpyBy B cocTas BypoBoro cHapsaa Haj nopo-
A0pa3pyLalowyM WHCTPYMEHTOM. HO B 3TOM cnyyae BO3HMKaeT HeobXo-
JVMOCTL pa3paboTkv HaAEXHON KOHCTPYKLUK 3aboiiHoro BypoBoro cHapsi-
Aa, obecneunsatoLuyto GecnepeboiiHyio paborty.

O6obLieHne pesynbTaToB UCCNEAoBaHWiA W ONbITa MCNONb3OBaHWUA
BUXpeBbIX TPYD, NO3BONUMO pa3pabotaTb KOHCTPYKUWIO BUXPEBOIA TPYObI
AnNs yCTaHOBKW ee B Npu3aboiiHoit 30He BypoBoro cHapsaa Ans oxnaxae-
HUS NPOAYBOYHOTO BO3fyXa HENOCPEACTBEHHO Ha 3aboe ckeaxuHbl. C
Lienbto HopManu3aLmm U perynupoBaHus TemMnepaTypHbIX PEXUMOB NOpo-
A0pa3pyLIaoLLEro UHCTpyMeHTa npu BypeHne ¢ ouncTkoi 3abos Boagy-
XOM NpeanoxeHa cneayiowas KOHCTPYKUMS BypoBoro cHapsaa, BKoYato-
was B cebs Buxpesylo Tpydy (puc. 5).

BypoBoit cHapsig ¢ BuxpeBolt Tpyboii paboTaeT crieytolym obpasom.
[Mpu GypeHun ckBaxuHbI CXaTblit BO3AyX MO HapyxHoi Tpybe 3 uepes
BXOAHble OTBEPCTUS 9 MOJAETCA Ha reHepatop XonoAHow dpakyum 7
BUXpeBoit Tpybbl 5 1 3akpyunsaetca B Hel. MOToOK cxaToro Boagyxa npu
NPOXOXAEHUM Yepes BUXpeBYto TpyDy pasaenseTca Ha ABa NMoTOKa, NOTOK
XONMOAHOTO U ropsiyero Boagyxa. [oToK XonoAHOro Bo3ayxa BbiTeKaeT ua
oTBepcTUA raiiku 6 u Yepes nepexoaHuk 2 n byposoe gonoto 1 nocTynaet
Ha 3a60if CKBaXWHbI NS BbIHOCA NPOAYKTOB paspylieHus B satpybHoe
NPOCTPaHCTBO C OAHOBPEMEHHOM OxNaxaeHueM OypoBoro jonota.
[eHepaTop XOMOAHOM bpakymi B [aHHOM YCTPOWCTBE BbLINOMHEH
CbEMHBIM, KOTOPbIV BO3MOXHO 3aMEHUTb Ha APYroi TN reHeparopa, YTo
NO3BOMSIET WM3MEHUTb PEXUM OXNaXAEHUS NpU HeoBXOAMMOCTM npu
W3MEHEHUN PEXUMOB OypeHns.

lopsiumit BO3AYX M3 BuXpeBoi TpYObl 5 uyepes TaHreHuuMansHoe
OTBEPCTUE ANA BbIXOAA ropaYero noToka Boaayxa 12 BbitekaeT B 3atpybHoe
npocTpaHcTeo. [lockonbky oTeepcTMe 12 BBLINOMHEHO TaHreHuWansHo
IKEKTOPHBIM, TO OHO CO3AAET BUXPEBOE ABUXEHIUE B 3aTPYOHOM KOMbLIEBOM
3a30pe, YTO MNO3BONAET IKEKTUPOBATL XOMOAHBIM NOTOK C MPOAYKTAMU
pa3pyLUeHus, YTO YMy4waeT o4ucTky 3abos 1 GnaronpuaTHoO ckasbiBaeTcst
Ha OXnaxJeHue AoNOTa, TaK Kak YMEHbLWAlTCs 3atpaThl 3HEpMMM Ha
NOBTOPHOE NEpen3MeNbUEHUE YacTuL NOpoabI.



Takoe BbinonHeHue BypoBoro cHapsiga Ans BypeHust ¢ NpoAyBKkon BO3-
[ZyXOM N03BONSET NOBLICUTL CTOUKOCTL BYpOBOro 40NOTa ¥ HOPMANU3oBaTh
TemnepaTypHble PeXMMb! NOPOAOPA3PYLLAIOLIErO UHCTPYMEHTA.

MpuMeHeHe OXMaXAeHHOro NPOAYBOYHOTO BO3AYXa 3HAYUTENBHO
CHUXaeT Temneparypy B CKBaXWHe, KoTopas coagaeT bnaronpuaTtHble Tem-
nepatypHble YcnoBus Ans paboTbl NOpOAOpa3pyLaloLLEero UHCTPYMeEHTa,
npegoTBpallas oTpuuaTenbHble BAMSHUA BLICOKWX Temnepatyp Ha 3aboe
CKBaXWHbI.

[MpeacTaeneHHble peaynbTaTsl MCCEAOBaHWA MO3BONSIOT cAenars
cnegytowye BbiBoAbI:

- TeMnepaTtypHbIii PeXUM NOPOAOPAIPYLLAILLErO UHCTPYMEHTA OKaabl-
BaET CyLIECTBEHHOE BNUAHUE Ha 3 (heKTMBHOCTL BypeHns, yto ocobeHHo
aKTyanbHo npu BypeHitn CKBaXUH C NPOAYBKON;

- obecneyeHne TemnepaTypHoro pexuma Havubonee npuemnemo 3a
CYET OXMaXAEHUN BO3AyXa C UCNONb30BaHEM BUXPEBOW TPYDbI;

- ycTaHOBMeHa 3aBUCUMOCTb TeMnepaTypsl nopogopaspy-
Wwalowero WHCTPYMEHTa OT TemnepaTypbl oOxnaxaawuwero
BO3jyxa, 4To noaponser obocHoBaTb napameTpbl BO3Ayxa
Ha 3aboe;

- Cnonb3oBaHWe OxNaguTeneit Ha YCTbe CKBaXMUHbI He 3 eKTUBHO,
T.K. TeMnepaTypa Bo3gyxa pacTer ¢ rmybuHoi 3a cyeT Tpenus Tpyb o
CTEHKM CKBaXMHbI U He obecneuusaeT HeobXoauMoW Temnepatypsl Ha
3aboe;

- ANS NonyveHus HeobBXoAuMOW TemnepaTypbl BO3Ayxa Ha 3aboe
NPEANOXKEHO HOBOE TEXHWYECKOE pelleHue, NO3BONsioliee pa3me-
CTWUTb OXNaguTenb B BUAE BUXpeBoW Tpybbl B 3aboliHoi 3oHe BypoBo-
ro cCHapsAa;

- NpeAnoXeHHas KOHCTPYKUWA noasonser obecneunTb 3ajat-
Hyl0 TemnepaTypy NOPOAOPA3pyLalOWEero WHCTPYMEHTa U name-
HATb PEXWUM OXNaXAEHUs NpU U3MEHEHUN pexuma BypeHus.
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IMPROVING THE TEMPERATURE REGIME OF THE DRILL BIT WHEN DRILLING WELLS WITH AIR CLEANING OF THE BOTTOM
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Abstract:

Increasing the drilling speed is one of the main factors that help to reduce the time of well construction, search and exploration of the field and reduce the cost of work.
Increasing the speed of penetration is possible due fo the infroduction of new high-performance technical means and technologies.

To new progressive methods include drilling with air purge. This method is fundamentally different from liquid washing in that a gaseous agent, in particular compressed
air, is used fo clean the face from the sludge. Drilling practice has proven that the use of compressed air as a cleaning agent provides a significant increase in mechanical
dhilling speeds and reduces the time spent on eliminating geological complications, which dramatically increases the productivity and efficiency of drilling operations.

However, the air has a low heat capacity compared to liquid washing solutions, this affects the operation of the rock-breaking tool through high contact temperatures with
imeversible consequences, such as deformation of the matrices, destruction of diamonds, grinding, reducing the hardness of diamonds and cauterization of the tool. To
prevent these problems, there is a need to develop technical means and technology to effectively ensure the temperature regime of the well.

This article analyzes the influence of the temperature regime of the rock-breaking tool on the drilling efficiency and considers the possibility of normalizing and regulating
the temperature regime of the rock-hreaking tool by forced cooling of the cleaning air at the hottom of the well to negative temperatures.

Keywords: air purging, drilling, effect of Rank, well, vortex tube, compressor, drill bits, flushing fluid, bottom hole, temperature mode.
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YK 622235_ (043.3)
CXEMbI B3PbIBAHUA U UHTEPBAIbI 3AMEONEHWA MPU
INEKTPOHHOM WHULIMUPOBAHWUW 3APA10B B3PbIBYATbIX
BELLECTB HA KAPBEPAX APUCTAHTAYCKOI'O PYHOI O MONA HFMK

Tog Jinslarini yuqon sifatli maydalashni va portlash sodir bo'lganda massiv joyidan siljib

© Haszapos 3.C., Kenxaes X.T., KeHxaesa ﬂA.:2020 r.

Hazapoe 3.C.,
[DOUEHT Kaeapb! «I'opHoe

I

va yoriglardan o'tgan gazlar oqgibatida, keyingi navbatda portlashi kerak bo’lgan quduqni
o'pinshini oldini olishni ta'minlash uchun burg'ilash va portlatish ishlarida eng maqbul va
eksperimental parametriani, masalan, sekinlashtinsh oraliqlan, quduglarning joylashuvi
panjarasi va EDEZ elektron detonatoridan foydalanib inisiyalash sxemasi kabi asoslar
mavjud

Tayanch iboralar: ochiq kon, tog ' massasi, seysmik ta'siri, qisqa portlash sxemalan,
portlash zaryadi, detonator, sekinlashuv oralig', eng kam qarshilik chizig'i

aeno» HITW, KT.H. ‘

Kenxaes X.T.,

Hns o6ecneyeHusi kayecmeeHHo20 GpobneHusi 2opHbIX NMopod U ucknioveHusi nodbos
CK8aXuH 060CHOBaHbI ONMUManbHbie pacyemHo-akcrepumMeHmansHbie napamemps! 5BP,

maxkue Kaxk UuHmepearbl 3amedneHusi, cemka pPacrnonoxeHus

Knroyeenle cnoea:
KopomkozameoneHHo20 e3pbieaHus, 3apsd BB, demoHamop.
TNUHUA HAUMEHbBWE20 CONpPoMmuUerneHust

CK8aXUH U
UHULUUPOBAHUS C UC0Nb308aHUEM 31EKMPOHHO20 0emoHamopa 3433

Kapbep, 2opHas macca, celicMuyeckoe eoadelicrmeue, cxembl
uHmepsan 3ameoneHus,

MarucTpaHT kadeaps!
«[opHoe genox» HITU

cXemMbl

Kenxaesa [1.A .,

[Mpw B3pbIBaHWN rOPHBIX NOPOA Ha Kapbepax ApUCTaHTayCcKoro pyAHOro
nona HIMK, npumeHsioTcs CXembl KOpPOTKO3aMEArEHHOro B3pblBaHWs
(K3B): muaroHanbHas, TpaneyueBnaHas, nopsgHas, KnuHosas u ap. (pwc.
1). B kayectBe cpeacTs MHULMMPOBaHMS BB MHOrOpsaHbIX CKBaXMHHBIX
3apAZ0B MCMOMb3yeTcs HeanekTpuyeckas cuctema uHvLuuposaHus HCU
VICKPA, ¢ ucnonbaosanuem yctpoiict8 VICKPA-C ¢ BHYTpUCKBAXUHHBIM
sameanexvem u VICKPA-I1 ¢ noBepxHoCTHbIM 3ameaneHvem. VHuyumposa-
Hue 3apsgos B cucteme VICKPA npoussoguTcs Kanclonem-aeToHaTopom ¢
3amesnenvem. Mctounmkom BapbisHoro umnyneca ana HCU UCKPA sens-
etca VCKPA-CTAPT, a ansa anekTpoAeToHaTopoB B3apbiBHOM npubop B3
1700-2,3. bBypoBble paboThl NPOM3BOAATCA CTaHKaMu yAapHoO-
BpawarensHoro byperus DRILTECH D25KS puametpom Gyperus 130 mm
n GL-150 gnameTpom Bypenus 152 mm.

B kauectse BB ans ckBaXuHHbIX 3apsifioB NPUMEHSIIOTCA B3pbIBYATHIE
BelecTBa NPOMbILNEHHOrO Ha3Ha4eHUA, AONYLEHHbIE K NPUMEHEHWIO Ha
OTKpbITLIX rOpHbIX pabotax B Pecnybnuke YabekuctaH: Hobenan 2080,
WraaiuT 1 ap. MpomexyTouHbIMY AeTOHATOpaMU ANA CKBAXKMHHBIX 3apsijoB
BB ucnonbaytotes natporuposaHHblit Nobelit 216z guametpom 70 u 90 mm
(puc.2).

BenuunHa pauvoHanbHOTO MHTepBana 3ameAneHus Mexay apspami
Mo ycnoeuio ApobneHns ropHol Macckl onpesenseTcs no gpopmyne:

tian= AW, mc (1)
rae: A — Ko3hUUMEHT 3aBUCALLMIA OT CBOWCTB B3pbIBAEMbIX MOPOA,
pasHbi 3; W - Benuumna JIHC (CIN).

d =130 mm; tiaw=3 - 3,2=9,6 mlc

d=152 mm; t:aw=3 - 38=114 mlc

MpuHUMaeTcs WHTepBan 3amefneHus W3 ycriouid npumeneHus HCU
VCKPA; UCKPA-C-500 mc, n UCKPA-- 25, 42 mc (puc. 2—3)[1].

MuHManbHO AonyCTUMOE paccTosi-Hue MeXay 3apsfami, B3pblBaeMbl-
MU C 3aMeAneHUsMU, U3 YCTIOBUS UCKITIOYEHUA NOADOA CMEXHBIX CKBAXMH
onpegens-eTcs no gopmyne:

Amin= (5 +0,3-):d-Ci, m (2)

rae: t — uHTepBan samegnenus, w/c (t = 25 mkc), d — guameTp ckBaxu-
Hbl (d = 0,130 m, d = 0,152 m);

Ci— KkoathmumeHT, yunTbiBatowmin AnuHy 3aboiku (tabn. 1).

Mpw d = 130 mm;

Amin= (5+40,3:25)0,13:1,0=1,6 m
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AN

d =155 mm

amin= (5+0,3-25):0,1521,0=1,9 m

MMpw npuHsTOM MHTEpBane 3amegneHus t=25 m/c, oTHoOLWEHWe ANUH-
Hbl 3aboiiku Kk guametpy 3apsgos 4,0/0,130=30,7; 3,9/0,152=26,1 v npu-
HATON ceTke NoABos CKBAXMH HE NPOUCXOANT.

pumeterne cuctem Bapbisahus ¢ ICKPA B 3apsgax npombiluneH-
HbiX BapblBYaTbix BelecTs (MBB) npotaxeHHocTbio cabiwe 10..15 m ¢
MCNONL30BAHWEM MHULUMPOBaHUS GOEBMKOB AETOHATOPaMW C NUPOTEX-
Hu4eckolt 3aaepxkoit 500 mc u Gonee cBA3aHo ¢ nosBneHem pasbpoca B
ux cpabatbiBaHuv A0 40 mc, YTO MPEBOCXOAWT BPEMS MPOXOXAEHUS
AeToHaymn no sapsgy MBB (3..6 mc). 310 Aaer oaHoHanpasneHHbIn
[EeTOHaUMOHHbII (PPOHT B 3apsfe, Kak NPaBuno, OT AHa CKBAXMUHBI K ee
YCTbIO 1, KaK CneAcTBIe, YBENUYEHUe CECMUYECKOro BOSAEICTBMS.

Takum 0Opa3omM, MpUHATas TEXHOMOTVA HE3NEKTPUYECKOTO BapbiBa-
Hus ¢ ICKPA npourpbiBaeT no kayecTsy ApoOneHns v no Cencmmuyecko-
My BO3AENCTBUIO, CPEACTBAM WHULWMPOBAHWA - C  3NEKTPOHHbIM
samegnennem (Of193) ¢ BO3MOXHOCTBIO MpOrpamMMUpoBaTL BPEMA
cpabatbiBahus npy MUHUManbHOM ware K3B 1 mc ¢ ToyHocTwio Ao 1 Mc B
Avana3soxe o1 0 go 12 ¢ [2].

Ha puc. 4 nokasaHa obluyas cxema CUCTEMb! 3MIEKTPOHHOTO B3pbIBa-
HUA C NPUMEHEHUEM 3NEKTPOAETOHATOpA C 3NEKTPOHHBIM 3aMefneHrem
(3A33).

Tabnuya 1
3HaveHue koapduumenTa C;
WUnTepeank! | 3,aueuye C; npu anuHe 2a6oiiku B AuameTpax 2apaaa
3ameAneHus,
mle 1| 15 | 19 | 21 25 30
Mon6os
10 2,7 22 16 1,0 o —
40 21 1.8 14 10 To xe —
50 18 16 13 1.0 To xe -
Mon6os
70 16 14 1.2 1,0 0,37 o
80 15 1.4 12 1,0 0,59 0,17
90 14 13 1.1 1,0 0,71 0,41




Puc. 1. CxeMbl KOPOTKO2aMeANEHHOro B3pbIBaHUA: & — JUazoHanbHas;
6 - mpaneyuesudHas; & — nopadHas; 2 — knuHogas

Kpome Toro, B otnmune ot 3K3 ¢
MUPOTEXHUYECKIM 3aMEANEHUEM BMeK-
Tpudeckuin Tok B 333, 0bycnosnmea-
fowui cpabarbiBaHue MOCTUKA Haka-
NUBaHUA 5 1 3axXuraxue BocnnameHs-
fowerocs coctasa 4, copmupyetcs
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0% | v2eX npu paspsie KoHgeHcaTopa 7, pasme-

lieHHoro B runb3e feroHatopa. B

s
:!:2 !:2:4 obbiyHoM K3 KoHaeHcaTop pacno-

naraetcsi BO B3PLIBHOW MalWHKE W
MOACOEAMHAETCA K MOCTUKY Hakanuea-
HUA MarvucTpansHou ABYXNpOBOAHOM
NWHVEN, Hanu4Ke mMukponpoleccopa 8
[JlaeT BO3MOXHOCTb elle B mpolecce
npoussoactea 3f103 npuceavsatb
KaXzaoMy 13 HIX UHAVBUAYarbHbIN MAEHTUdMKALMOHHbIN HoMep. Bnaroaa-
Psi 3TOMY HOMEpY OnepaTop MOXET 0BpalLaTbCs K TOMY UK MHOMY AETOHa-
TOpY HE3aBMCUMO OT OCTarIbHBIX, BKIIOYEHHBIX B NIMHUIO, @ B CRyyae Xuile-
HUS NO3BOMAET NpOCNeAUTb NYTW UX Murpauun. CriegyeT oTMETUTL elle
OfHy HemanoBaxHyio ocobeHHocTb: 3103 UMeeT MOLHYIO BCTPOEHHYIO
3awmTy ot BnyxgalowmMx TOKOB U BbITOBBIX MCTOMHUKOB Kak MOCTOSHHOTO,
TaKk ¥ nepemeHHoro Toka (Gatapeu, akkymynsTopbl, cetb 220 B). Yrobhl
B30pBaTh TaKoW AeToHATop, Heobxoaumo NofaTth Ha ero BXxod 0cobbiM,
XOPOLUO 3alyLLEHHBIN (B MHOPMALMOHHOM CMbICNe) KOAOBbIN curHan. Bo
BpemMs MOHTaxa BapbiBHoW ceTit o 1000 wm. [5]. 3133 ¢ nomoLwbio ABYX-
npoBoAHOW BapbiBHO! NiHUKM 10 (puc. 4) Anutoit ao 3000 m, moryT coeau-

Puc.2. Cxema WHMUUMpPOBaHUS
3aMynbcHOHHOro narpoHa BB: 1 -
nampoH BB; 2 — kancions-0emoxamop;
3 — eonHoeod ycmpolicmea: 4 — wna-
2am, neHma knelikas

Puc.3. Cxema nogcoesuHeHUs BONTHOBOAOR YCTPOWCTE B MOHTaXHbIe coeau-
Hutenu: 1 — kancions-0emoHamop ¢ 3ameoneHuemM, 2 — MOHMAaXHbII COeOUHU-
menb; 3— 6011H0800k! UHUULLPYIOULUX ycrmoﬁc‘me

12

Puc.4. Cxema K3B ¢ ucnons2osanmnem 3433: 1 - 2unbaa: 2 - 3apad bpusaHmHo-
20 BB; 3 - konnavok ¢ 3apsdom uHuyuupyowezo BB; 4 - eocnnamerumensHbili
cocmas; 5 - MOCMUK HakanueaHus; 6 - mpaH3ucmopHbill KoY, 7 - KoHdeHca-
mop; 8 - Mukponpoyeccop, 9 - nozuyeckas uens 3apada u ynpaenexus; 10 - dsyx-
NpoeodHas NuHUS ces3u ons nepedayu UMNYILCHbIX cugHanoe; 11 - coanacylowee
yempolicmeo; 12 - ynpaensiowjull KoMnsomep

HATLCA Yepes cornacytolwmii agantep 11 ¢ NOPTaTUBHLIM YNpaBnsioWM
komnbtotepom 12. flunua 10 ucnonbayetcs Ans nogauu nutanus k 303
1 ANA nepejavu KOAWPOBaHHBLIX KOMaHA AETOHaTopaMm W MonyyeHus oT-
BETHON UH(hOpPMALWM OT HUX.

[ins noarotoBKM MaccoBOrO B3pblBa WCMOMb3yeTcs cneuuanbHoe
nporpammHoe obecnevetue. epsoe, YTo HEOOXOAUMO CAenaTh NPOEKTU-
POBLUMKY B3pblBa, COCTABUTL CXEMY PacMONOXEHUA CKBAXMH U MOHTaXa
B3pbIBHOW ceTu ¢ ucnonb3osanuem 3f103, Ha koTopoii ByaeT npou3so-
AUTbCS B3pLIB (pUc. 5) Ans ycnoBuit kapbepos ApUCTAHTAYCKOrO MECTO-
poxaerus HITMK.

CocTaBuB nnaH, ¢ MOMOLLBIO MPOrPaMMHOTO 0BecneyeHnss MOXHO
paccuuTaTh NMHUM HaUMEHBLIEro CONPOTUBMEHWS, CONPOTWUBNEHWE NO
nogowse. locne cocTaBneHns NnaHa NpPOEKTUPOBLLUMK 3a4aeT KOHCTPYK-
LMo 3apsiia B CKBaXMHe, yKaablBaeT Tunbl v o6bembl BB, Hanuume npome-
KYTKOB, 3a00MKu, TUNbI BOEBMKOB, CNONb3YEMbIX AETOHATOPOB U COMyT-
CTBYIOLLMX MaTepuanos. [porpamma aBToMaT14ecku CoCTaBUT BEJOMOCTb
pacxofHblx MaTepuarnos Ha BeCb MAcCOBbIM B3pbiB. [1pu nomyyeHun ort-
Knuka o6 1cnpaBHOCTY B3pbIBHOI Lieny B LIENOM W KaXoro AeToHaTopa B
OTAENBHOCTM MPOEKTUPOBILVK 3ajaeT Bpems cpabaTbiBaHuA KaXgoro
JeToHaTopa WHAWBUAYanbHO B COOTBETCTBMW CO CXEMOW B3pblBaHMUS,
KOTOpOE NpOCTaBNAETCA Ha nnaHe pabouel Nnowaaki B BuAe UWpbI
(puc.5) psgom ¢ HOMEpOM ckBaxuHbI. [TPOEKTUPOBLLMK MOXET NPOBEPUTHL
NpaBUNbHOCTb YCTAHOBNEHHOW NOCNeAoBaTeNbHOCTH BpeMeHu cpabaTbl-
BaHWA AETOHATOPOB C MNOMOLLBIO MYNLTUNAMKALMOHHOIO KNuna, KOTOpbIN
CUMyNMpYeT NPOLEecC MaccoBOro BapblBa. Tem cambiM paboTta npoekTu-
poBlyyKa 3aBepwaercs. Mpu paboTe B none nporpamMma npegoctasnseT
B3PbIBHWKY TaK HablBaeMblii «NynbT B3pbIBHUKAY.

Mo 3aBepleHUy NPOrPaMMUPOBAHUS M MOHTaXa B3PLIBHOW CETU
onepaTop-B3apbIBHUK C NOMOLLbo KomnbtoTepa TecTupyeT 3433 nocpea-
CTBOM 3anycka komaHabl NpoBepku. [1p1 3TOM NPOBEPSAIOTCS FTOTOBHOCTL 1
COOTBETCTBUE BpeMeHW cpabaTbiBaHusa Kaxaoro aetonatopa. B cnyvae
HeycnewwHoW NPOBEPKY NPorpaMMa BbIAAET BpLIBHUKY HOMEp OTKa3aBLue-
[0 JeToHaTOopa W yKka3blBaeT ero NoMoKEHWe Ha nnaHe. YcenewHoe 3asep-
LUeHWe NpoBEepKI 03HauaeT rotoBHocTb 3103 k cpabatbiBaHuio B 3agaH-
HOW nocrnegoBaTenbHocTK. MMonyynB NONMOXWTENbHBIA OTKMKK, onepaTop
[aeT KOMaHAy OTBETCTBEHHOMY 3a B3pblB Ha nogavy Goesoro curHana.
Mo OKOHYaHMM 3BYYaHWS CUpPeHbl OH HaxumaeT KHonky «[lofpbiB» Ha
nynbTe BapbiBHUKa. C atoro momenta 3103 nepexopsT B pexum asTo-
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Puc. 5. Cxema pacnonoxeHus CKBaXuH ¥ MOHTaxXa BapbIBHOW CETH C UCnonb-
3oBaHuem 3[133-C

HOMHOFO MUTaHUS, OTCYUTLIBAIOT 3anporpaMMMUpoBaHHOE Bpems U cpaba-
THIBAIOT Jaxe B Cnyyae paspylieHus B3pblBHOW ceTw. B otnuuve ot
0BblYHbIX AETOHATOPOB C NUpOTeXHWyeckum 3ameaneruem O[33 npu
paaneTe He AaloT TNEIOWMX OCKOMKOB, YTO AenaeT ux BesonacHbiMU npu
NPUMEHEHNM B LaxTax, ONACcHbIX MO rasy 1 Nbinu.

Mpumenenne 3133 npeanaraetcs NO ABYM TEXHOMOMUYECKUM CXe-
Mam, pa3nnyaloLyMCA MECTOM WX YCTAHOBKM: BHE U BHYTPU CKBAXWH.

Mo aToit cxeme NPeyCMOTPEHO MHULMMPOBaHUE GOEBUKOB C NOMOLLbIO
O[133. K mamcTparnbHoi NMMHUK Yepes K ncbl-COSAUHUTENW NapansiensHo
nogxnioyator 3103; ogHoBpemeHHo kaxabi 133 coeanHsioT Yepea Briok-
coegurutenb ¢ YBT VICKPA. C uenbio UCKNIOYEHUA BO3MOXHOTO noabos
YBT npu B3pbiee cocepHinx cksaxvut YBT emecte ¢ 3133 B coegnHmuTens-
HoM GrioKe 3arnybnatoT B yCTbE BapbIBAEMON CKBAXMHBI.

[anee ycraHaBnuBaiot cootsetcTeue Homepa 3103 1 BpemeHu 3amep-
NIEHUSA W BLINOMHSAIOT NPOYME TEXHOMOMYECKVe OnepaLim, nepeyeHb KOTOpbIX
NpVBE/EH BhILLE.

310T BapuaHT ucnonb3osanua 3103, obecneunBaeT TOUHOCTb B3pbIBa-
HUS 3apAJO0B B COOTBETCTBUM C 3afaHHbIMM WHTepBanamu BpemeHu. OH
NO3BONSET peanuaoBaTb BCTPEYHOE UHULMMPOBAHNE CKBaXMHHBIX 3apAjoB
BB, He conpoBoxgatolieecs YacTUYHbIM BbIrOpaHUeM KOMOHKW 3apsijia, YTo
¥Meno Mecto npu oObIYHOM B3pbiBaHWM C Wcnonbaoahuem VICKPA
(M3BECTHO, YTO NPU BCTPEYHOM MHULMMPOBAHUW CYLLECTBEHHO CHUXaeTcs
CercMUYecKoe BO3AENCTBIE Ha B3pbIBAEMbIA MaccvB W NOBLILLAETCs Apob-
nexne nopodbl). K ero npenmyliectsy OTHOCMTCA Takxe BO3MOXHOCTb
ObicTpoit 1 BesonacHo! 3ameHbl 0BHAPYXEHHOMO MpU TECTUPOBAHUM HeUC-
npaekoro 3193, a Takke BoaMOXHOCTb obcnyxueanns oaHum 3193 ogHo-
BPEMEHHO IpyNnbl U3 ABYX-TPEX CKBAXMH, Y4TO MO3BONSET CHU3UTL 3aTpaTthl
Ha B3pblBaHWe ¢ UX NpuMeHeHuem [3, 4],

CobnioaeHne ONTUManbHbIX PacyeTHO-3KCMEepUMEHTaNbHLIX Napamert-
poB BBP 1 cucTembl areKTPOHHOTO B3pbIBaHUA C NPUMEHEHUEM 3NEeKTpoAe-
TOHaTOpa C 3NEKTPOHHbIM 3ameaneHuem (3[33) nossonser [OCTUTHYTL
BbICOKOTO YPOBHSA YNPaBMAEMOCTV MacCOBbIMM B3pLIBAMM 33 CYET LIMPOKOTO
BbIOOpa BPEMEH 3aMeANEeHNs U CXEM B3pbiBaHusi, 3PHEKTUBHO UCMONL3O-
BaTb 3HEPIVIO 3apsfa, 0COBEHHO NpY NpuMeHeHn npocTenwmx BB, peanu-
3oBatb Haubornee 3dEKTUBHOE «AOHHOE» MHULMMPOBAHUE CKBAXMUHHBIX
3apAf0B, UCNONb30BaTh NPEPLIBUCTLIE CKBAXWHHLIE 3apsAbl C LENbIo CHU-
XEHUS yaenbHoro pacxoga BB v yMeHbLUeHUs KyCKOBaTOCTH FOPHOM Macchl,
YMEHBLIMTL CENCMUYECKOe BO3ENCTBUE B3PLIBA HA OXpaHAeMble 00 BEKTLI.
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BLASTING SCHEME AND THE INTERVALS OF DELAY IN ELECTRONIC INITIATION OF EXPLOSIVE CHARGES IN QUARRIES ARISTANTAU ORE FIELD
NAVOI MINING AND METALLURGICAL COMBINAT

Nazarov Z.S., Associate professor of the department «Mining», PhD in Technical Sciences, gafurcom@mail.ru
Kenzhaev H.T., undergraduate of the department "Mining", hurshid.kenjayev@mail.ru

Kenzhaev D.A., undergraduate of the department "Mining"
Navoi State Mining Institute, Navoi, Uzbekistan
Abstract:

In order to ensure high-quality crushing of rocks and elimination of well seizure, the optimal design and experimental parameters of the drilling rigs, such as deceleration
intervals, well grid and initiation schemes using an electronic defonator EDEZ. are substantiated.
Keywords: quarry, rock mass, seismic impact, short-blasting schemes, explosive charge, detonator, deceleration interval, line of least resistance.
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UCCIIEAOBAHUA B OBJIACTU TEXHOIOI M SKCTPAKLIMOHHOIO
KOHUEHTPUPOBAHUA PEHUA U3 JECOPBATOB

Kyp6anos MA., Anwkynos LWL.LL.,
3aM. rNaBHOIO UHXeHepa 3aB.kacbeape! «BesonacHocTb
PY-5 HI'MK, XusHegeaTenbHocT» HITU,
noktop PhD noxrop ScD

lanuesa [1.C., Kapumos H.M.,
UHXEHep-reoTexHonor MarucTpaHT kacbeapst «PPM»,
VHHOBaUMOHHOTO LiEHTpa, HIW
HIMK

Skvajina zaboyini havo yordamida tozalab burgilash zamonaviy ilg'or texnologiyalardan biri hisoblanadi. Ushbu usul an'anaviy
burg'ilash usulidan shunisi bilan farq qgiladiki, bunda skvajina zaboyini tozalash ucun suyuqlik urniga siqgilgan havo qullaniladi. Burgilash
amalitotida sigilgan havoning tozalovchi agent sifatida qo'llanilishi burgilashning mexanik tezliklari oshishi va geologik qyinchilikiarni
bartaraf etish vaqtini kamaytirishi evaziga burgilash ishlarining unumdorligi va iqtisodiy samaradorligi oshishi isbotlangan

Tayanch iboralar: havo bilan tozalash, burg'ifash, Rank effekti, skvajina, uyurmali truba, compressor, jins parchalovchi asbob, yuvish

suyuqligi, zaboy, harorat tartibi.

K HoebIM npoepeccusHbiM memodam omHocumcs dypeHue ¢ npodyskol 8030yxoM. 3mom cnocob nNpuHUUNUanbHo omaudaemes om
NPOMbISKU XUGKOCMBIO MeM, Ymo Ons O4ucmKu 3abos om winama npuMeHsemces 2azoobpasHblll azeHm, 8 yacmHocmu cxambill 8030yX
lMpaxkmukoli 6ypeHus GoKa3aHo, Ymo NMPUMEHEeHUe cxXamoao 8030yxa KaKk 04uCmHo20 azeHma obecneyusaem 3HayumersnibHoe nosblwe-
Hue mexaHuyeckux ckopocmell BypeHus u CHUXaem 3ampamsl 8peMeHU Ha uKkeudayulo 2e0102UYEeCKUX OCNOXHEeHUl, 6nazodaps Yemy
nosebiuaemes 3ghhekmueHoOCMb U 3KOHOMUYHOCMb Byposbix pabom.

Knroyeenie cnoea: npodyexa 03dyxom, bypeHue, aghhekm PaHka, ckeaxuHa, suxpesas mpyba, komnpeccop, 6yposol cHapso,

NpPOMbIBOYHaA XUOKocmb, 3ab0ll, memnepamypHbIl pexum

B mMpe OOHMM U3 CbipbeBbIX WCTOMHMKOB peHusi  SBRAIOTCS
MECTOPOXAEHS YPaHOBbIX PyA, oTpabaTbiBaeMblX METOAOM MOA3EMHOTO
Bbilenawearms (MB). PeHuit senseTcs peaim W paccesHHbIM MeTarniom,
€ro cofiepxaHue B 3eMHoi kope coctaenset 0,0007 2/m. MpeumylecTBeHHO
paccesiHHOe COCTOSHAE PEHNS B FOPHbIX NOPOZAX U B pyAax ApYruX MeTarsnos
(B KavectBe MOMyTHOrO KOMNOHEHTa) onpefenseT Oombluyio TPYAHOCTb
MPOMbILLNEHHOTO MPOMU3BOACTBA U Hay4HbIX MUCCrefoBaHMA. Peruid, SBnasach
Haubonee LeHHbIM  KOMMOHEHTOM YpaHoBbIX PyA, MOABEpraloLLMXcs
noA3eMHOMY BbilLenasBaH o, HaxoAWTCA B BOAOPACTBOPUMOW dopme B
npeaenax 6,4%. 310 0OBLACHAET (hakT ero NPUCYTCTBUS U HAKOTD CoAepXaHAs
B NPOAYKTUBHbIX PaCTBOpaX Mo/3EMHOrO BbilLeNnawBaH1s ypaHa.

M3 nuTepatypHbIX UCTOYHMKOB [1] M3BECTHO, YTO Haubonee sddek-
TUBHbIM 3KCTPAreHTOM PeH!st SBNAITCH TPETUYHbIE aMUHbI, B 4aCTHOCTH,
TpuankunamuH (TAA). OCHOBHbIe 3KCTpareHTbl — 3TO OpraHU4eckue OCHo-
BaHUs, ANA KOTOPbIX PacTBOPUMOCTb 3KCTParMpyeMblX COeAWHEHWA B
HenonspHbIx pacTeopuTensx obycnoeneHa obpasoBaHueM coneit ¢ opra-
HUYECKUM KaTUOHOM, NO3TOMY MeTanfbl MOTyT JKCTparupoBaThCs, €cru
OHU 06pa3yloT KOMNMEKCHbIE aHMOHbI. K 3TOM pynne 3KCTpareHToB OTHO-
CAATCH, Npexae BCEro, OpraHnyeckue amuHbl U YeTBEPTUYHbIE aMMOHHe-
Bble OCHOBaHMA [2].

OKCTpaKUMOHHas CnocoBHOCTb OCHOBHBIX JKCTPareHTOB yBenuuuBa-
eTca B paay:

nepeuyHble < BTOPUYHbIE < TPETUYHBIE < YETBEPTUYHbIE.

W3BecTHo, 4T Npouecc 3KCTPaKLMK, Takke kak U copbums, ocHoBaH
Ha MoHOOOMeHHOM MexaHu3me. BaaumopeicTBue peHus, HaxoAsILerocs
B BO/HbIX pacTBopax B BUAE NeppeHaT-uoHa, ¢ IKCTpareHToM, coaepxa-
LWMM TPUanNKWNamuH, NpoTeKkaeT B COOTBETCTBUM C ypaBHEHUEM peakLui
MOHHoro obmeHa [3]:

(RaNH)" HSO4 +ReO: = (R:NH)* ReOs +HSOy

B npoMmblineHHoi npakTuke ucnonb3oBaHue TAA BbISBUNO OAWH
KPYNHbIA HeAocTaTok — 06pasoBaHke YCTORUMBBLIX MeXa3oBbIX IMYIb-
cuit («Bopogabl»), NPUBOASALLMX K NOTEPSIM 3KCTPareHTa U peHus [4].

[ins yctpaHeHUs yka3aHHOro HejocTaTka Oblno peleHo WUCronb3o-
Batb TAA B cmec ¢ Tpubytundocdarom (TEP), kOTOpLIA, Kak U CKPTLI,
[5] momxeH cHU3UTL (NUKBUAMPOBATHL) 0Dpa3oBaHUe YCTOWYMBLIX 3MYMb-
cuih. B KadyectBe pasbaBuTens MCronb3oBanu YrneBOAOPOAHOE ChipbE
(YBC) B BMAE KepocuHa.

B uccnepoaHusx no BbIGOPY ONMTUMAMNBHOW CMECU 3KCTPAreHToB MUC-
nonb3oBanu a3oTHOKUCNble AecopbaTbl, coaepxalyue penus 567,7 me/n,
NOs 142,0 2/n, pH=10,9.

[ina ebibopa onNTUManbHOrO COCTaBa 3JKCTPAKLMOHHOW cMeck Obinu
B3SATbI CrieAytolLue COCTaBbI SKCTPAreHToB:

0,2M TAA +0,35M TE®

0,3MTAA +0,5M TE®

0,4M TAA +0,35M TE®

0,5M TAA +0,2M TEO.

Ha HayanbHom aTane 6binu npoBeAeHs! paboThbl N0 ONpeAeneHnio kuHe-
TUKA SKCTPAKUMM PEHUS U BNUSHUE KOHLIGHTPALMM 3KCTPareHToB Ha Bpe-
Ms paccnoeHust has. JKCTpaKLUio NPOBOAUNM B TEPMOCTATUPOBaHHOM peak-
Tope, npu cooTHoweHuM a3 Vo : Ve = 1: 10, Temneparype t = 25°C u ckopo-
T nepemetumBaqus n = 500 o6/mun. Mocre npekpalyeHus nepemellBaHus
CMeCb BOAHOM W OpraHu4eckom hasbl NEpeHOCUM B ASNUTENBHYIO BOPOHKY U
hnkcupoBanu Bpems NonHoro paccnaveaxus ¢as. Pesynbtatbl no onpese-
NEHNIO KNHETUKM SKCTPAKLWM PEHIUS W BPEMEHU paccrnoeHus a3 npu cooTHo-
wenumn Vo.b. : VB.p = 1: 10, t= 27-30 °C, npueeaeHsbi B Tabn.1.

M3 kMHETUYECKMX KPMBBLIX BMAHO, YTO MPaKTU4ECKV NpW BCeX cocTaBax
OpraHuki paBHOBECHE B CUCTEME NPOUCXOAMT B TeueHue 25 muHyT. C yBe-
nuyeHvem koHueHTpauuu TAA ot 0,2 go 0,5 M Bpems paccnanBaHus da3s

BoapacraeT ot 35 Ao 65 cex.
7000
e e
// —0,2M TAA+ 0,35M T50
5000
// —03MTAA+ 05M TED
4000
e 0,4M TAA 4 0,35M THO
3000 -+
—0,5MTAA+0,2M T6O
2000
1000

5 10 15 0 %
Puc.1. KuHeTHKa aKCTpaKLuM peHus

£, M
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Tabnuya 1

PesynbTath! no onpeaeneHuio KWHETUKN 3KCTPAKLUN PeHNsi U BPeMeHM paccnoeHus ¢a3

Ne r/n Coctant obranmiod Bpems nepeme- Bpems CopepxaHue peHus. me/n Koadpduyuenr
P WHBAHWS, MUH. paccnoeHus, cex [Re]ess. [Re]os. pacnpejenexus, a
0 567.7 0 0
5 350 43667 655 15
10 35,0 29969 2937 938
] Sl Al 15 35,0 27397 3452 1258
20 30,0 231,35 3586 155
25 30,0 216,00 3698 171
0 567,7 0 0
5 65,0 378,95 720 19
10 65,0 30347 3065 101
2 0,3M TAA+05M TE® 5 5.0 9262 %57 26
20 60,0 203,84 4036 198
25 60,0 193 4123 214
0 567.7 0 0
5 65,0 40952 860 21
10 65,0 34069 3952 1186
3 thbleaartt g 15 85,0 276,45 5612 203
20 65,0 149,78 6216 415
25 65,0 140 6525 466
0 567.7 0 0
5 65,0 420,00 840 2.0
10 65,0 333,82 3405 10,2
4 SO MiTRe 15 800 247 38 3 191
20 60,0 170,48 5694 334
25 60,0 165 6150 421
Cocrasopranuxn 0,2 M TAA +0.35M TE® Cocrap opramukn 0,4 M TAA + 0,35 M TB®
- 600 — — w600
g g |
@ 500 +— i 500 |
£ £
g a0 g am |
=4 =3
Qo (-] ‘
& 300 | 2 300
i Y I —
g \
g 100 E 100 ;
—
£ E‘? 1
o 0 T IS] 0+ T

500 1000 1500 2000 2500 3000 3500 4000

CojiepKAHHE PEHHA B OPTAHHYECKOl (ase, mr/n

Puc.2. U3zotepma aKCTpakLuu peHusi Npu COCTaBe OpraHuKi
0,2M TAA+ 0,35M TBE®

Cocras opraspuxn 0,3 M TAA+0,5SM TED®
600

500
400
300 +
200

100 |

Conep&arte pertia B BOTHOM Qase. Mr/T

S00 1000 1500 2000 2500 3000 3500 4000

Conepikanue peHus B opraunieckoii dase, Mrin

Puc.3. UzoTepma akcTpakuyum peHusi Npu cocTase opraHuku
0,3M TAA+ 0,5M TE®

Ma Tabn. 1. Takke crieayet, YTo NpY ONTUMANbLHOM BPEMEHN KOHTaK-
Ta (has 25 MuH. n3MeHeHne KoHLeHTpauuit akcTpareHtos (TAA n TE®) B
BbiOpaHHbIX Npejenax npakTU4yeckW He BRMSET Ha KoaduumeHT pac-
npeaenexns Re. BenegcTeue aToro, Ha cnegyiollem atane Buino pewe-
HO onpejenuTb U30TEpMbI AKCTpaKUuM Re, kOTOpbIe NO3BONAT onpeje-
NUTb HacblLEHME 3KCTpareHTa peHueM M Yucno TpebyembiX cTynexen
JKCTPaKUuu.
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1000 2000 3000 4000 5000 6000 7000

Conepkanne perna B Opranmyeckoii gaze, mr/m

Puc.4. UzoTepma akeTpakLuu peHUs Npu cocTaBe opraHuku
0,4MTAA +0,35M TBE®

Cocras oprasukn 0.5 M TAA+ 02 M TED®

g

500 \

200 -

300 ¢

200

Copepaanie peHHs B BojHOlN dhaze, Mr/n

(=]

1000 2000 3000 4000 5000 6000 7000

Conepkanne perns B opramiyeckoii aze, Mria

Puc.5. U3oTepma 3KCTpaKLMW PeHUs U CocTaBe OpraHuku
0,5MTAA +0,2M TE®

M3oTepmbl IKCTpaKUWM CHUManu MeToZOM NepeMeHHbIX O0ObemoB
BOZHOM 1 opraHuyeckoi a3 u BpemeHn nepemelunsanmus 25 MuH. Naotep-
Mbl BKCTPAKUMN peHus npueefeHbl Ha puc. 2 u 3. Mo pesynbTatam U3oTepm
3KCTpaKumu (puc.2-5) cneayer, Y4To ONTUMaNLHOMN 3KCTPaKLWMOHHOM CMECHIO
akctpareHToB sBnsetcs coctas 04M TAA + 0,35M TE®, npu kotopoit
MaKcMMarnbHOe HacblleHne no penunio coctasuno 6525 ma/n konuyecTso
CTyneHen akcTpakymm — 4.



HGKOTOPI:IG OCHOBHbI€ 3KCTPareHTbl, UCNONbiyeMble B TEXHONOrMu pejkux MeTannos

Tabnuya 2

OKCTpareHT, ero cokpalleHHoe HazBaHue Monek macca, MnotHocTL tiom, thnae, [lvHam B2k, Pacte-cTb B
1 hopmyna 2/mone 2/cm® °C °C mflac (20 °C) Boae, %
Tpu-H-okrunamut, TOA (CeHi7)sN 353 0,805 145 154-156 6,02 1
Tpu-H-auyenamus, TAA (CroHailsN 457 0,815 200-245 - - 0,01
Tpu-H-goAeuunamut
(pmnaypunamus), TNA (CizHaskN 521 0,819 200-264 - - -
Tpuankunamut, ankun C;-Cq, TAA ~353 ~0,785 160-180 120-130 - -
TpuankunannunammoHui
Hutpar, AnAH-1 ~456 3 ; ) N ;
(C7-Cg)aN(CH,-CH=CHa)
NO3
TpuankunbeHaun-ammonuiHuTpar, TABAH-1 507 . . Z = :
(C7-Ce):N(CsHsCHZ)NO;3
Tpukanpunmerun-
aMMOHMI Xnopua, ~445 . y - . -
Aliquate-336
(CHs(CHa)s)s(CH:)N-CI

[ns nony4eHus peaKko3eMenbHOro anemeHTa uuctoton bonee 99% ua
TEXHONOTMYECKNX PacTBOPOB TpebyeTcs NpUMEHEHUE MHOTOCTYNEHYaTbIX
IKCTPAKLMOHHBIX NPOLIECCOB, OpraHU30BaHHbIX NO ONPEeAEeneHHoN cxeMe.

B HacTosiuiee Bpems W3BECTHO TPW KNACCUYECKUX METOAA OpraHuaaLmm
MHOTOCTYNEHYaTLIX NPOLECCOB SKCTPAKUMOHHOMO Pa3feneHns peakux mMetarn-
TTOB: NOMyNpOTUBOTOK, NPOTUBOTOK U IKCTPAKLMS C NEPEKPECTHBLIM TOKOM.

MocnegHuit BapUaHT NPakTUYECKN HE UCNOMbL3YETCs B NPOMbILLAEHHBIX
cxemax.

MMonynpoTMBOTOK XapakTepuayeTcsi crieayloLen opraHuaaLment noToKos
BOAHOIA M opraHuyeckoit aa: oaHa dasa HaxoANUTCs B HENOABUKHOM COCTO-
SIHAW, @ BTOpas NpoxoauT Yepea ofHy unu N cTyneHei (sueek) skcTpakTopa,
nocreAoBaTenbHO BbIMbIBas KOMNOHEHTH! Pa3aensemMoin CMecy.

MpoTMBOTOK XapakTepuayetcs AsukeHuem obeux das yepes N ctyne-
Hell (syeek) IKCTpaKTopa B NPOTMBOMOMOXHLIX HanpaBneHusX (MpuHLMN
MOSHOro NpoTUBOTOKA). [MpY NPOBEAEHUN NOMHOrO NPOTUBOTOKA 3a4acTyio B
OAHOM Kackaze OObeAVHSAIOT ABa NpOLEcca - 3KCTPAKLUMOHHOE W3BneyeHe
1 NPOMBIBKY. B 3TOM cryyae UCXOAHLIN BOAHBIA NUTAIOLLMA PacTBOP NoAatoT
B L|eHTpanbHylo YacTb kackaaa, NPOMbLIBHOI PacTBOp - B KOHEL| NPOMBLIBHOTO
Kackafa, a OpraHMyeckylo (hady, NpOXOASLLYIO MPOTUBOTOKOM K BOAHOW
thase - B HAYaro JKCTPaKLMOHHOTO Kackaga.

[Ins nonynpoTMBOTOKA BLIAENSIOT TPU OCHOBHLIX Criocoba opraHuaaum
npovecca pafeneHns:

1. Knaccuyeckuit nonynpoTUBOTOK NPOBOAAT CReAyiowmM obpa3oM: Ha
nepeyio (HyneByio) CTyneHb BBOAAT UCXOAHYIO CMECH KOMMOHEHTOB, a Ha
BCE OCTanbHble CTYneHW — npoMmbiBHOW pactBop. OpraHudeckas asa
(aKkcTpareHT) nocnejoBaTenbHo MPOXOANT Yepes Bee cTynenn. Pasgense-
Mble KOMMOHEHTbI CMECH pacnpesensitoTcs no CTyneHsaM Kackaaa B cooT-
BETCTBUM C UX BENNYMHaMU koD DULMEHTOB pacnpeaeneHus.

2. ®poHTanbHbIN aHanKU3 ABNAETCH 3epkarnbHbIM OTPaXeHWeM Kraccu-
YecKoro MomnynpoTMBOTOKa. B 3TOM cnyyae paasensiemasi CMECh NPOXOAUT
HeMpepLIBHO Yepes Bce CTYMEHW Kackafa WM BbIXOAWUT M3 N-HOW CTyneHu
COBMECTHO C opraHuyeckoil hasoii. MocneaHioio BBOAAT Ha HyneByio suen-
Ky Npw 3aMOMHEHUN Kackaga UCXOAHBIM PAcTBOPOM.

3. PauvoHanbHbI MeTog pasgenenus. py ucnonb3oBaHum 3Toro Bapu-
aHTa pacTBOPOM COZEPXKaLUMM LEHHbIW KOMMOHEHT 3anOonHAT OAHYy rpynny
fiYeeK, a MPOMbIBHBIM PAcTBOPOM - BTOpyl rpynny suyeek. OpraHudeckas
(hasa nocnegoBaTenbHO NPOTEKAET Yepes Bee suelku kackaga. Bee komno-
HeHTbl pasgensemoit cmecu OyayT BbIMLIBATLCA B MOPAAKE YMEHbLLEHUS
BenuuMH KoaduymneHTos pacnpegenenus. Mpu obpawenwn das, korga
HenoJBMXHOM OCTAeTcs opraHuyeckas hasa, a npoxoasiuent - BogHas, no-
PSAOK BbIMbIBAHNA MEHSETCA Ha NPOTMBONOMOXHLIA, T4e B NepByto o4Yepeab
BbIMLIBAIOTCS NSIOXO 3KCTPArupyeMbIe KOMNOHEHTLI.

OcoBeHHOCTL MOMYNPOTMBOTOYHLIX METOAOB SKCTPaKLWMM 3aKmiovaeTcs
B TOM, YTO OHW MPaKTUUYECKM HE OTMNYAIOTCH OT aHANOMUHLIX METOA0B
paseneHns MOHHbLIM OBMeHOM Wnu xpomartorpaduen. 3T NO3BONSAET UX
MCNonb30BaTh A4NS NOMyYeHUs 0coB0 YACTBIX COEAUHEHUA PEaKUX MeTan-
T1OB, CKOIMb YrOAHO Tpebyemoil YUCTOTbI.

MpOTUBOTOUHLIA MPOLECC 3KCTPAKLMW MOXHO MPOBOAWUTL TPEMS
cnocobamm:

—NO CXeme NPOCTOro MPOTMBOTOKA (SKCTPaKLVS OfHUM pacTBOpUTENeEM);

—110 CXeMe MOMHOro NMPOTUBOTOKA (SKCTPaKLMS ABYMS PACTBOPUTENSAMY);

—(hpaKUMOHHON SKCTPaKUMEN C HaKOTUIEHEM CPEAHEro KOMMOHEHTa WM
HEKOTOPOV CMECH KOMMOHEHTOB B LIEHTPaITbHOM YaCTV NPOTUBOTONHOTO Kackaza.

B cootBeTCTBUM C NEpBLIM METOAOM, BOAHAA UMW opraHuyeckas da-
3a, coAepxalyasn LEHHbI BNeMEeHT ABWKETCH NMPOTMBOTOKOM OpraHnye-
cKkovi hase (COOTBETCTBEHHO BOAHOM (hase) Yepes AUerki NpOTUBOTOHHO-
ro kackaga. [py Takoi opraHu3alm npouecca Ha OHOM JKCTPaKLOHHOM
Kackaje BO3MOXHO MOMyYEHNE HMCTOrO KOMMOHEHTA.

Takum 0Bpa3om, 3KCTPAKUMOHHOE W3BMEYeHWe pejkoro Metanna
ByneT onpeaenaTbCa cneayoLumMu Haubonee BaxHbIMK (akTopam:

—CeMNeKTUBHOCTBIO SKCTPAKLMOHHON CUCTEMBI, BKIOYaIOLEI KaK OAMH
KCTPAKUMOHHBII PEareHT, Tak U CUHEPreTHYI0 CMeCh SKCTPAreHToB;

—COCTaBOM BOAHOW (ha3bl, BKMIOYAIOWMM, NPEXAE BCETO, aHUOHHYIO
COCTaBMAIOLLYIO BOAHOW cpefbl (Kak NpaBuno, XNopuaHbie, poaaHuaHble
WN1 HUTpaTHble Cpefbl, B OTAENbHbIX CNyyasx cynbgaTHas cpeaa);

—Hanuu1em BbICaNVBaIOLLUX peareHToB;

—HanuuMeM NPOMbILLINEHHbIX SKCTPareHToB AN nopbopa cenekTvs-
HOW 3KCTPaKUMOHHOM CUCTEMBI;

~nopbopoM IKCTpaKLUMOHHOTO ODOPYAOBaHUA ANs CO3AaHUA MHOrO-
CTyNEHYaTbIX NPOTUBOTOUHBIX (MOMYNPOTUBOTOUHbIX) KACKAA0B JKCTPaKTO-
poB (B HacTosliee BpeMs ANA 3TUX Lienel MCnonbayioT, kak Mpasurio,
CMECUTENN-OTCTOMHUKM  AILYMYHOTO TUNA Pa3nUYHOA KOHCTPYKLWMM Wi
LieHTPOOEXHbIE SKCTPaKTOPbI).

K nepeuncneHHbiM haktopam HeoOXOAMMO A0DaBUTL MEponpuUATUS
no aphekTUBHOMY pasaeneHnio (as ¢ Lenblo paspyLUeHns MUKPOIMYb-
CHil ¥ NOBBILIEHWS CTENEHM U3BNEYEHNS B JaHHOM SKCTPaKLMOHHOMN cucTe-
M€, a TaKkKe CHUXEHUA NoTepb aKCTpareHTa. BaxHbIM (hakTopom 3KOHOMM-
YecKoro Mopsaka ABMAETCA CTOMMOCTb SKCTpareHToB, pa3sbasutenei,
MWHeparnbHbIX KUCMOT, B Cpefe KOTOpbIX NPOBOAAT pasfeneHne Bbicanu-
BaTens. HeobXoAumo yuuTbiBaTL 3KOMOrMYECKMe acmeKTbl KWAKOCTHOM
3KCTpaKUWK, TaK kak paduHaTh! 3KCTPaKLMW U pe3KCTpaKThl, Nocne Bbie-
NEHUA U3 HUX LENEBLIX KOMNOHEHTOB, NPOMBIBHBIE pacTBopbl TpebyloT
yTUNU3aumy, ycTpaHenus aucbanaxca no Boge, AONOMHUTENBHOM OUYUCTKM
OT OpraHM4eckux KOMMOHEHTOB nepes cOPOCOM B OKpyXalollylo cpeay.
BHaunTenbHble 3aTpaTthl NMIOBOTO 3KCTPAKUMOHHOTO nepegena CesAsaHsl ¢
MEpONpUATUAMI MO NoXapHoi Be3onacHoCTy, Tak kak npakTyecku Gonb-
LUWMHCTBO NPOMLILUNEHHO NPUMEHSIEMbIX pa3baBuTenei noXapoonacHs!.

lMpu noaBope obopyaoBaHua Ans NPoBeAeHUs XWAKOCTHOW SKCTpaK-
UMM B KOPPO3UOHHO-AKTUBHBIX Cpefiax HEOBXOANMO YHUTLIBATL CTOMMOCTb
MaTepuarnos, U3 KOTOpbIX U3rOTOBEHbI AKCTPAKTOPLI (B HACTORLLEE BPEMS
370, KaK NpaBuno, NOMMMEpHbIE MaTepuansl: nonunponuneH, ¢Topo-
nnacT), UX YCTONYMBOCTb K KOPPO3MOHHBIM CPefam W BO3MOXHOCTb WX
1CNOMNb30BaHUA NPYU NOBLILIEHHBIX TEMNEepaTypax.

B consix aMMHOB 1 YeTBEPTUYHBIX aMMOHUEBbIX OCHOBAHMIA POMb HyK-
neothuUnLHOrO (3NEKTPOHOAOHOPHOTD) LEHTPa UrPaeT aHWOH, BXOASLMIA B
coctaB 3Tux coneil. CnocobHOCTb COnM MeTanna 3KCTparupoBaTbCs OfHO-
MMEHHOW COMbIO aMiHa ONpeAEenseTcs cnocoBHOCTBIO OCHOBHOTO aHMOHa-
nuraHaa cucTeMbl 0BpasoBbIBaTh HEAMCCOLMMPOBAHHbIE KOMMMEKCH! TUNa
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MA ¢ KaTMOHOM W3BreKaeMoro MeTanna, Kpome TOro, CrocobHOCTbIO
3TOTO aHWOHa, BXOAAILEro B COCTaB CONMM amuHa obpa3oBbiBaThb KOOpAY-
HaLVIOHHYIO CBS3b C aTOMOM MeTanna, YBenuuueas YiUCro NpucoeanHeH-
HbIX K MeTasily aHWUOHOB-NUraHAOB A0 BO3HWUKHOBEHWS B 3KCTparupyio-
LEMCS COEAUHEHIUM CTPYKTYPbI KOMNNEKCHOrO aHuoHa [MAm q]™.

B conm amwHa Buga RR'R"NHA HykneodunbHocTb aHMoHa A
3aBUCHUT, C OAAHOI CTOPOHBI, OT BIIMSHUA 3aMECTUTENEN, MPUCOEANHEHHBIX K
aToMy a30Ta, @ C ApYroil OT NPUpOAbI CaMoro aHvoHa A", onpeaensiemon
TeM, Kakas K1CrioTa NpUCYTCTBYET B BOAHOM (hade, paBHOBECHON C aMUHOM.

OKCTpaKuWa MeTannoe MpoVCXOAUT B TOM Cryuae, Koraa BogHas (hasa
COAEPXMUT MOHbI BOAOPOAA B [OCTATOMHOM KOMMYECTBE ANA MpespallieH s
amyHa B 3aMeLLEHHYIO COMb aMMOHMS, TaK KaK SKCTPareHTOM SBMAETCS TOMbKO
conb amuHa, cnocobHas K oBMeHy aHoHa. JKCTpaKUMA No MeXaHnamy aHio-
HooBMeHa XapaKTepHa s YeTBEPTUYHbIX aMMOHMEBbIX ocHoBamii (YAQ).

Mpeanonaraetcs, uto mapatsl coneit YAO umeloT, no KpaiHeih Me-
pe, ruapaTHble 0BOMOYKM, MONEKYrbl BOAbI B KOTOPLIX CBA3aHbI C KAaTUO-
HOM W @HUOHOM HepaBHO3HauHbI: Hanbornee CUNBbHO CBA3aHbI C YeTBep-
TUYHOI COMbIO MOMEKY bl BOAB!, Bnxe pacnornoxXeHHble K aToMy asoTa.

Bropas ruapatHas oBonouka npaktuiecku npeactaenset coboi ma-
paTHyio obonouky aHuoHa. Boaa coctaensiowas kak bbl TpeTblo ruapaTHyio
0BonouKy, Takke MOXeT NEepexoAuTb B OpraHUYeckue pacTBOpUTENM, Npu-
BOAS K 0Bpa3oBaHNIo MONEKYNAPHLIX CTPYKTYP MPU BBICOKOM COAEPXaHUN
BOAb! B ¢hase (tabn.2) [6].

YcraHoBneHa NpuHUMNWanbHas BO3MOXHOCTb SKCTPAKUMOHHOTO KOHLEeH-
TPMPOBAHUA PEHUS U3 A30THOKUCTLIX AecopbaToB, MONMyYEHHbIX CENeKTUBHOM
copbuueil peHus M3 MaToYHbIX PacTBOPOB ypaHOBOrO npoussogcTea. Jd-
(hEeKTMBHBIM IKCTPArEHTOM AN KOHUEHTPUPOBAHUS PEHUS SBMAETCH CMEech
0,4M TAA +0,35M TED Ha ocHoBe YrneBofOPOAHONO Chipbs (KepocuHa), Npu
cneayowmx napametpax: cootHowerun das Vo:Vs = 1 : 10, Temneparype t
=25 - 30°C, ckopocTb nepemewmsanua n = 500 06/MuH., KONMYECTBO CTyne-
Heit 34 wm.

B peaynbTate Xuakoda3HoN 3KCTPaKUUM PEHNst N3 a30THOKUCTIbIX Ae-
copbaToB KOHLEHTpaLWs MeTanna B HacblLLEHHOW OpraHuke cocTaBuna B
cpepHem 6300 me/n, a cTeneHb KoHUeHTpupoBaHus coctasuna 10-11 pas. B
kayecte 0BOpPYAOBaHWUA ANA SKCTPaKUUA MOXHO NPUMEHUTL SLUMYHBIA
3KCTPAKTOP, COCTOALLMIA 13 3-4 Kamep.
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Abstract:

New progressive methods include air-purged drilling. This method is fundamentally different from washing with a liquid in that a gaseous agent, in particular compressed
air, is used to clean the bottom of the sludge. Drilling practice has proven that the use of compressed air as a cleaning agent provides a significant increase in the mechani-
cal drilling speeds and reduces the time required to eliminate geological complications, due to which

Keywords: air purge, drilling, Rank effect, well, vortex tube, compressor, drill, flushing fiuid, bottom face, temperature conditions.
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Lazurniy, Krug va Umid konlan suvlarining tarkibi o'rganildi va aniqlandi. Kruk va Umid konlarida yodning miqdori yuqori bo'lib, uning
migdori mos ravishda 21,8 va 55,2 mg/l ekanligi ko'rsatildi. Yodidning yodga oksidlanish jarayoniga oksidlovchilar (natriy gipohlorid va
erkin hlor) ta'siri 0’'rganildi. Oksidlanish jarayoni temperatura, pH va oksidlovchining konsentratsiyasiga bogligligi aniqlandi

Bundan tashqan, tabiya er osti suvlanidan yodni elektrosorbtsion usulda ajratib olish tehlogiyasi ham urganildi va sorbent sfatida Norit
RO NMU-20 va AM-2B lardan foydalanildi. Yodni laboratoriya va sanoat qunimalarida ajratib olish imkoniyatlari ko'rsatiladi

Tayanch iboralar: yod, elektrosorbsiya, er osti suvlar, izoamil spirt, sorbentlar, artesian basseynlari

ekstragen

elektroliz, barbatajlash

VayqeHb! u onpedeners! xumuyeckuli cocmae eodsl 8 Mmecmopoxoenusx flasypHsil, Kpyk u YmMud. YemaHosneHo, 4Ymo codepxaHus
loda Gonbwe e mecmopoxdeHusx Kpyk u Ymud, komopsid cocmaensem 21,8 u 55,20 ma/n, coomeemecmeeHHo. MiccnedosaHo enusiHue

okucnumened (a2unoxnopum Hampus u ceoboldHo20 xropa)

Ha npouecc okucneHus 0odud uoHoe Ha U00. YcmaHoeneHo, 4Ymo Ha

NpoYecc oKuCneHus enuaem memnepamypa, pH u KOHUeHmpayuu okucnumened
Take uccnedosaHa 31eKmpocopbyUOHHaa MexHonoaus usene4yeHus doda u3 npupodHsIXx NOG3eMHbIX 800, KOMOpbIe 8 KaYyecmee
copbenmos ucnone3osanu Nort RO NMU-20 u AM-26. lNMokasaHa 803MOXHOCMb u3enevyeHus (oda e nabopamopHbIX U OnbIMHbIX

ycmaHoekax

Kmoueasie cnoea: (00, anekmpocopbyus, nodemMHsle sodsl, u3oamunossil cnupm, copbeHmsl, apmesuaHckue 6accelHbl, anek-

mponus, 6apbamuposaHue, 3Kcmpaz2eHm

Von BctpeyaeTc B npupoae B ropHbIX MOpoAax, No4sax, BOAAX, B
KWUBBIX OpraHuamax u Apyrmx obbekrax.

Mccnenosanus N0 W3y4eHMt0 pacnpocTpaHeHWs ioja B mpupoae
npoBsefeHbl akapemukom B.. BepHanckum, KOTOpbIA OAMH U3 NEPBbIX
nony4un CBEAEHUS O COAEPXaHUN HoJa B MOPCKMX W PeYHbIX BOAax, a
Takke MmuHepanax. Mo ceepexusm BepHapckoro, obljee konuyecTeo
iopa B 3emHoi kope coctaenset 1014-1012 m [1].

Kpome Toro onybnukoBaHbl pabotel akapemuka A.E. Pepcmana o
pacnpocTpaHeHuu Wopja v ero COefMHeHWd B 0ObekTax OKpyKarLei
cpeabl. M0 €ro AaHHbIM 3HAYUTENBHOE KONMUYECTBO WOAA HAXOAMTCA B
TOPHbIX NOPOAAX, NOYBAX, BOAAX, B KMBbIX OpraHuamax [2].

PacnpocTpaHenue iioga B npupoae noapobHO U3yMaeTcs B CBA3MN C
OTPOMHOA PONbIO, KOTOPYK MrPaeT 3TOT JMEMEHT B XWU3HU YenoBeka,
KUBOTHbIX M PACTeHHA. ITO CTano o4eBMaHbIM 0COBEHHO nocne Toro, kak
BbIACHUNOCh, Y4TO HEAOCTATOK HoAa ABNAETCA NPUYMHON Tskenoro 3abo-
nesanus - 306a, HabnoAaLErocs Cpean HaceneHns HeKOTOPbIX FOPHbIX
 BonotucTbix MectHocTel [3].

MuHepanbl, B KOTOPbIX WOA ABNAETCA TMABHOW COCTABHOW YACTbHO,
HEMHOTOYUCNEHHBI M O4EHb PEAKO BCTPEYAKTCA B NPUPOAE. Takue MuHe-
panbl NPeacTaenalT coboi MHAMBMAYaNbHLIE UK CMELUAHHbIE ranore-
HUALI cepebpa unu Meay, OHU HaliaeHbl B HEKOTOPLIX MECTOPOXAEHUSX
cepebpsHbix pya. MssecTeH Takke muxepan naytaput Ca(lOs), BeTpeya-
foLLMiACH B MeCTopoXaeHusx cenuTpsl B KOxHol Amepuke [4].

McenenosaHbl copepxanue iofa B roprounx cnaHuax MecTopoxae-
Hus Koxta-apee (kykepcut) u npogyktax ero nepepabotkn. Cpeawss
KOHLEHTpaLus itona B kykepeute coctaenset (0,57-0,75)x10%. Mpusne-
KaTb KyKepCUT B KA4YeCTBE HOBOTO CbIpbA ANS MPOMBILLNEHHOTO nonyye-
HWA 104 ABTOPbI CYUTAT IKOHOMUHECKM HeLenecoobpasHbim [5].

IMpOMbILLNEHHbIE NOA3EMHBIE BOALI 0OLINHO XapaKTEPM3YKTCA LWMPO-
KUM PErMOHanbHBIM PacnpoCTpaHeHUeM ¥ BONbLIMMKM 3KCNNyaTaLUUOHHbI-

My 3anacami. OHu SBNAKTCS, KaK 0ObIYHO, NONUKOMNOHEHTHBIM ChIPLEM W
MOTYT OfHOBPEMEHHO UCNONbL30BATLCA ANS U3BNEYEHUS HEKOTOPBIX LIEHHBIX
KOMNOHEHTOB, B TOM YuCne oaa v bpoma. B roabi HesaBucumocTy Yabexu-
CTaHa YCTaHOBNEHa OMbITHO-NPOMbILUNEHHAs YCTaHoBKa No Aobbie Woaa
Ha mecTopoxgenusx [yprena (Hamaurackas obnactb), XaHKbi3
(Pepranckas), Xaynak, Kokaitel (CypxaHnapbuHckas obnacte) u Kpyk
(Byxapckas obnactb), koTOpas OCHOBaHa ANS U3BNEYEHUA oA BO3AYLLHO-
AecopbunonHbIM MeToAoM. HepoctaTkom AaHHOTO MeToAa SBNAETCH TO
4To, ANA OKMCNEHUs KHoaupa Tpebyetcs cBOBOAHLIA XNOp, KOTOPLIW, BO-
nepBbIX, HEROCTYNEH, BO-BTOPLIX, AA0BUT. B HacTosLee BpeMs N0 HEKOTO-
PbIM NPUYMHAM, 3TH YCTAHOBKW He paboTatoT Ans U3BNeYeHus noaa.

MotpebHocTe YabekucraHa B KpuCTannuyeckom iope Ans Npou3BoA-
CTBEHHbIX HyX{ cocTasnsieT 6onee 50 TOHH U YAOBNETBOPSETCS 38 CYET UM-
MOPTHbIX nocTasok (Yunu, AnoHua u Typkmennctak). Wog B ycnosusx Yabe-
KMCTaHa CORepXUTCA B NOMYTHbIX BoAax HedTAHbIX MecTopoxaeHruid. OfHako
€ro A106bl4a 0CTAeTCA NoKa He OpraHU30BaHHOM U HECUCTEMATU3NPOBAHHOM.

B cBA3K C 9TMM, NPOBEAEHBI UCCNE[0BAHNSA NO M3YHEHUIO XUMUYECKOTO
cocTasa noA3eMHbIX BOA Ha MecTopoxaeruax Ymua u Kpyk 8 Kapaynbasap-
ckom paioHe Byxapckoit obnactn u JlasypHulit B HaBowiickoit obnacty,
peaynbTatbl KOTOPbIX NPUBEAEHB! B Tabn. 1.

AHanua peaynsTaToB UCCNEAOBAHUS NOKA3LIBAET, YTO CPEAM UCCNeao-
BaHHbIX NOA3EMHbIX BOZ MECTOPOXAEHWIA HaubonblLee copepXaHue ioaa u
6poma onpeaeneHo B MecTopoxaeHusx Ymua v Kpyk, conepxaHus KoTopbix
cocrasnsot 55,20 v 436,8 ma/n v 21,8 n 198,9 mM2/n, COOTBETCTBEHHO.

Hamu 6bin0 uccnenosaro [6], 4T0 BNMAHME OKMCNMTENEN Ha npoLecc
OKUCNEHWA MOANA UOHOB B HOA MMEET NpeAenbHbIN XapakTep, Tak Kak npo-
LieCe ABNAETCA AUHAMUYECKUM.

Kak BuaHo 13 1abn. 2, Haubonblumit 3hdeKT OKMCNeHus Hoaa AOCTUraeTes
npu ucnonb3osaHi NaClO, npu CTEXMOMETPUHECKOM COOTHOLLEHUM KOMMO-
HEHTOB. TakKe YCTaHOBNEHO, YTO ymeHblueHue pH pactsopa GnaronpusitHo
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Tabnuya 1

Xumuyeckui cocTas Bojbl B MecTopoxaeHuax JlazypHeid, Kpyk n Ymug

Ne coRatis. tourbHMGE Co,q?pxanue KOMMOHEHTOR B MECTOPOXAEHHSX, M2//1
n/H JlazypHbiit Kpyk ymua
1 Ca* 111 3006.,0 150
2 Mg 56.3 8612 70
3 Na* - 24296 5 1069,56
4 K* - 5175 1063,56
5 Ba* 46 - -
6 Sri2 59,2 -
7 Zn*2 - 0,24
8 Si0» 2618 - -
9 Mn*2 0.91 0,34 0,55
10 Ni*2 0,009 3,10 464
11 Pb*2 0,044 223 28
12 Al - 0,02 0,34
13 Cu*2 - 0,22 0,30
14 Fe*® 14 - -
15 Fe# - 258 0,14
16 Mo*2 - 0,30 1,065
17 Co*2 - 4,06 6,19
18 Cr# - 0,13 0,14
19 F - 0,66 1,39
20 I 1012 218 55,20
21 Brp - - -
22 Br- 20-90 1989 436,80
23 NOz - 0,37 0,06
24 NOz 0015 0,24 0,01
25 Cl 7200 453760 1280,00
26 HCOs - 500,36 8,20
27 SO 510 255,19 531
28 oH 75 77 77
Tabnuya 2 Tabnuya 3

BnusHue KOHLEHTPaLumn okucnuTeneil Ha npolecc nepexoAa HOAUAOR B 1o
(Vosw =100 mMn, Ciona=55,2 me/n, T=25-30°C, tow= 3 Yac.

SRR jainis OkucneHune
Nen/n | HaumeHo- | Kouus, pH 1oaa, Boas %
BaHue me/mn me/n ’
1 NaClO 0,228 5.0 8,17 14,80
2 NaClO 0,456 5.0 12,88 23,33
3 NaClO 0,684 5.0 17,69 32,05
4 NaClO 0,912 5.0 21,11 38,24
5 NaClO 1,140 5.0 26,40 47,83

BNWSET Ha NPOLIECC OKUCTIEHNS VIOAWA MOHOB B 3MeMeHTapHbIl oA, Hanbonee
JOCTYNHbIM 1 Be3onacHbiM OKUCTIUTENEM SIBNAETCA MNOXIOPUT HaTpus,
19%-HbIi BOAHLIN pacTBop KoToporo BeinyckaeTtces B AO «HasonasoTy.

Viccnieposakue BnvsiHUS Temnepatypbl Ha MpoLEcc OKMCheHus Koaa
noKaaarno, YTO XOpOLMM MHTEpBarioM Temnepatyp AnS AaHHOW CUCTEMbI
senaetca 25-30°C (puc.1). SkcTpemanbHbIil XapakTep KpUBOHA 3aBUCUMOCTM
OKUCIIEHUS OT TemnepaTypbl, MOXHO OOBSCHUTL YBENUYEHMEM CKOPOCTY
OKMCMEHUs MpU NOBLIWEHWM TemnepaTypbl Ao 28 °C, a npu AanbHenwem
yBENUYEHN NpeBanupoBaHii CKOPOCTU NETY4eCTH 1oaa U3 CUCTEMbI Haj
nepBbIM haKTopom.

Ha BTopom atane paboTel 6bin UccneaoBaH Npoyece BbiAeneHus oaa
U3 paccona. Tak KaKk WOj XOpOlIO pacTBOpSeTcs B cnupTax, Hamu Obina
uccnefoBaHa BO3MOXHOCTb MPUMEHEHUS AN ATOTO, HE CMELLVNBAIOLLMIACA C
BOAOW, LIMPOKO WCNOMb3YeMOW B MPOMBILMEHHOCTM  OKCTpareHTa-
130aMWUIOBbIN CIMPT (MapKN «YUCTBINY).

B 1abn. 3 npefcraeneHa 3aBUCMMOCTb NPOLEHTa U3BNEYEHUA ioaa OT
LIKOB BblENEHUs NPY UCNOMb3OBAHNNA U30AMUNOBOTO CNUPTA, FAe BUAHO,
YTO NpW SKCTpaKuyMWM WOAa OpraHMYecKUMU peareHTamu NPOUCXOAUT
ObicTpoe HacbllieHWe 3aKcTpareHTa yxe B 3-X Uuknax, yto Tpebyet ero
NEPEroHkN AN AanbHEdWero Wcnons3oBaHus. 3ToT npouecc Tpebyer
GonblumMx aHeprosaTtpaT W NPWUBOAWT K MOTepe pacTBOpUTEns npw
neperoHke. OTOT TEXHWYECKUIA 3Tan Takke OnaceH C TOYKM 3peHus
noxapobesonacHocTv, TaK KaK W30aMUnOBbIA CMMPT OTHOCKTCA K
NErKoropioYvM CoeaNHEHNAM.

-
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WasneyeHue 1oAa U3 NONYTHbIX BOA NPYW PaznnyHbIX KONMYECTBAX UUKNOB
MCNONb30BaHNA N30aMunoBoro cnupta (Cux=55,2 me/n, t=3 vac, okucnutenb

NaClO)

Wagnekaiowmi Ui Konuyecteo | ObLem ntie-

Ne peareHT uagne. | M3OAMMNOBO- | TexHu- [ o0 Lo
(z0amunoebIn ro cnupra, | yeckoro |’ !

yeHus %
cnupT) 2 p-pa, M
" ) 1 10 100 25 | 43,08
30aMHUNOBbIA

1 cupT 2 10 100 28 | 51,70
3 10 100 30 | 37,15

Kpome TOro, Hamu MccneaoBaH ANA W3BNEYEHWA 1OAa B KayecTse
okvcnuTens cBoboAHbIN Xnop, Beinyckaemblid 8 AO «Haeonazor».

Masneuenne #oga W3 NoA3EMHbIX BOA HEPTAHbIX MECTOPOXAEHMIA
OKWCTIEHWEM X1opa OCYLeCTBNAETCA cneaylowmm obpasom [7]. [na ua-
BreYeHus 11oga Npon3BoAUTCA NOAKVUCTIEHNE pacTBOpa COMAHON KUCNOTOMN
po pH=2. MoakucnenHas Boaa Gapbatvpyetcs rasoobpasHbiM XNOpom
(ckopocts motoka xnopa 1,5:10° wmcek), npu 3TOM  MPOMCXOAWT
okucneHve Woawaa Ao cBobBogHOro Mopa, KOTOPLIW 3KCTparvpyetcs B
“30amurioBoM cniupTe. MsenevyeHne oga coctasnset 72,2%.

Takum 00pa3om, B BbllEyKa3aHHbIX METOAAX HU3KOE W3BneyeHue
ioa, a Takke Ans okuUcrieHus oauaa Tpebyetca cBoBOAHbIN Xrop, cep-
Has KucroTa KoTopble, BO-NEpBbIX HEAOCTYMHbI, BO BTOPbIX SAOBUTHI U
Tpebytot ocobbix ycnosuid paboTsl. MoaToMy TpebytoTes apyrue meToabl
W3BneyeHus 1oga, obecneymBalolme IKOHOMUYECKYlo A(hdeKTUBHOCTb,
OXpaHy OKpYXatoWel Cpebl, UCKMIOYAIoWMX UCNONL30BAHNE XUMUYECKUX
peareHToB.

Hamu Takxe uccnegoBaHa 3neKTpoCcOpOLMOHHaN TEXHOMNOMS U3BNe-
YeHust Moda N3 NPUPOAHLIX PaccomoB.

OnbiTel nNpoBogunMCL Ha nabopaTopHOl YCTaHoBKe, KoTopast
npeacTasnsaeT coboi copOUMOHHYIO KOMOHKY W OfHOBPEMEHHO ABNSETCA
NPOTOYHLIM BNEKTPONN3EPOM, B HUKHEN €€ YacTW BCTaBNEH rpadmToBbIN
3NEKTPOA, Ha KOTOPbIM HacbiNaH CMOW XOPOLO CNPEcCOBaHHOTO
aktueHoro yrna mapku Norit RO NMU 20. Mosepx yrms pacnonaraetcs
MeZHbIN KaTog.
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OG6BEM TPOITYIIEHHOTO PacTROPA, T
Puc.1. 3aBMCUMOCTb TeMNepaTyphl CHCTeMBI Ha MPOLECC OKMCeHNs ioguga  FYC.3. 3aBUCMMOCTL AuHaMuYeckoi obmerHoi emkocTy copSenTa Norit RO

NMU-20 ot o6ema nponyiieHHoro pacteopa

2.2Cl-2e—Cl,1
3.2KI—2K* 2T
4.21-2e—l, |
5.2H,0-4e—4H*+0,1

1.2NaCl—2Na*+2Cl | 1.2H,0+2¢
| —20H+H,?

Puc.2. BbixogHas Kpueas copbuuu ioja M3 ecTecTBeHHbiX pacTBopoB ¢ Puc.4. Cxema anekTpocopOLUMOHHLIX NPOLIECCOB, NPOTEKAKOWMX Ha AMeKTPoAax

C=10 m2/n

Hanpumep, Ha 200 2 yrns mapku Norit RO NMU-20 ua mapoTtepmarns-
HOW BOAbl MecTopoxaeHus Ymua, copepxawen 50-55 me ioguaoe B 1
nutpe, afcopbuposaro 370 me ioaa, nocne aToro Tok Obin NepeBepHyT U
npu cune Toka 20 MA M HanpsxeHut 2 B Becb iof Obin NOMHOCTbIO
BbIAENEH C YA B BUAe NOAVA-UOHOB.

HamsagHo npoyecc copbuun MOXHO NOSCHUTL B BUAE KPUBOWA copouwM,
KOTOpas MokasbIBaeT 3aBUCUMOCTb KOHLLEHTPaLWN OAWA-MOHOB B hunbTpate
or ofbemMa npOMyLWEHHOro pacTBopa W KPWBOW, KOTOpas MoKa3biBaeT
3aBMCVMOCTb AMHaMUYecKoil oBMEHHOI emkocTu copbeHTa-yrms no ioay ot
obwvema nponyLeHHoro pacTeopa (puc. 2, 3).

OcHoBHasi uges Metoga MOXET ObiTb MOSiCHEHA  CreAyowyMmu
coobpaxeHuamu. Tak kak yronk obnagaeT meTannuyeckoil NPOBOAUMOCTLIO,
TO YrONb HACbIWEHHbI HOAOM, MOXET BBINONHATL PONb KaToAa M npouecc
BOCCTAHOBMEHWA ifofa B WOAWL MOXHO OCYLLECTBUTL NpPOMYyCKaHUEM
COOTBETCTBYIOLENO KOMMYECTBA AneKTpuyecTBa. Ecnu npy aTom npuMenuTh
BCTIOMOraTeNnbHeIil 3NeKTpog, NofobpaHHbIi Takum obpa3om, YTobbl Ha Hem
He BO3HUKAmNO BbLICOKMX CKAYKOB MOTEHUMarna, TO pacxof 3HEpruM AOmKeH
Obin Obl OnpeaenATLCA BENUUMHOW noTeHyuana, Heobxoaumoro Ans
BOCCTaHOBMEHWS 0a B MOANA.

Mpoyecchl, NPOXoAAlUMe Ha 3MEKTpoAax JNEKTponuaepa MnokasaHbl
CXeMaTU4Ho Ha puc.4.

M3 cxembl BMAHO, YTO Ha aHoge M3 BOAbl Bolgensiotcs ceobogHble
KaTvioHb! BOAOPOJA, KOTOpbIE CO3AAI0T KUCMYIO Cpeay ANA OKUCTIEHUS IOANZOB.
[lanee, B 3TOM e aHOAHOM NPOCTPAHCTBE MPOUCXOANT OKUCTIEHNE MOAMAOB O
MOoneKynsipHoro ioga 1 ero copbuma Ha ymme. Kpome Toro, Ha aHoae Takke
BbIAENSETC XIOpP W KUCMOPOA, KOTOpble SBMSIOTCS  AONOMHUTENBHLIMN
okvcrmTenamMn Ans ogugoe. Mocne copbuuM pacTBop NPOXOAWUT Yepes
KaTogHOe MPOCTPAHCTBO  3MEKTPONM3epa, MOAKUCINEHHBIM  pacTBop
HENATPanuayeTcs MAPOKCUA-MOHAMM, BbIAENSIOLMECA U3 BOALI Ha KaToge.

MonyueHHbie AaHHble NabopaTopHbIX MCTIbITaHWIA NPEACTaBNEH,! B Tabn. 4.

Takum obpasoM, B peaynbrate UCCMEAOBaHWii  onpejeneHa
BO3MOXHOCTb MOMyYeHWUs 3NEKTPOCOPOLMOHHBIM criocobom ioga nyTem
OJIHOBPEMEHHOTO MOAKUCIIEHUs MOCTynalolero Ha copbuumio pacTeopa,
OKWCNEHNS B HEM WOANAOB A0 aNeMeHTapHoro ioaa v ero copbuus Ha yrne
B aHOAHOM NPOCTPaHCTBE 3MeKTponuaepa.

Tabnuya 4
[laHHble No anekTpocopbLUMOHHOMY UZBNEYEHMIO HoAa
Ha nabopaTopHoW yCTaHOBKe
lokazarens OnbIT
[TpOAOMKHTENBHOCTD NEKTPONU3E, Y 75
[ponyuwenHoe Kon-Bo anekTpuyecTsa, A 6
Cuna Toka, MA 0,20-0,30
Hanpsxetue, B 15-20
[Notpebnsemas MOWHOCTb, KBM-4 0,012
pH anektponuTa (Hay./koH.) 7.5/6,5
Copepxahve |- B uCXOAHOM pacTeope, Me/i 55,0-70,0
Bbixog no Toky -, % 92,2
Tabnuya 5

Haubonee nepcnekTMBHbIE MECTOPOXAEHUS ANA OPraHU3auum
NpoMbIlLNeHHOW A06bI4M H0Aa U3 NOAIEMHbIX BOA

CopaepxaHnue MporHosHele
noaa, me/n pecypcbi
Ne | MecropoxaeHus S . BoRLL ey
A m¥cym m/200
Byxapckas u KawkagapbuHckas obnacTb
ik Kpyk 16 36 9282 945
2. Ymua 40 73 1632 16,7
CeBepHbli
3 Ypratynak 30 46 21592 3215
4, [hrapuu 25 34 o 5
HamaHraHckas obnacte
5] rypreia | 13 | 16 | 346-1206 | 41104

OpHOM 13 aKTyanbHbIX 3afiay OTEYECTBEHHOW (hapMaLeBTU4ECKON,
XVMU4ECKOM M NULLEBOI NPOMBILUNEHHOCTM ABRSETCS OpraHM3aL|us Npous-
BOACTB WOfCOAEPXALUMX COSANHEHNIA Ha OCHOBE COBCTBEHHOTO NPUPOA-
HOTO CbipbeBOro pecypca. MoTpebHocTb B KpucTanmuyeckom oae Ans
NPOM3BOACTBEHHbIX HyXA cocTaBnsieT Gonee 50 ToHH B rog. Mo B pac-
TBOPEHHOM BWAE B ycrosusx Y3bekucTaHa BCTPEYaeTcs B OCHOBHOM B
He(hTAHBIX MECTOPOXAEHUSX.
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MoctaHoeneHuem Mpeangerta Pecnybnuku Yadekuctan Ne MM-2298 ot
11 ¢despans 2015 roga «O nporpamMmme nokanuaauuu NPOM3BOACTBA rOTO-
BOI MPOAYKLWM, KOMMMEKTYIOUWMX W3fenui u matepuanos Ha 2015-2019
rodlbl» OpraHu3alLys NPOU3BOACTBA KPUCTarIMHECKoro ioga onpeaeneHa B
Ka4ecTBe aKTyanbHoi 3agaum.

B HacTosiLiee Bpemsi B BoAaX HETSHLIX MECTOpPOXAeHU! YabekucTaHa
iop BcTpevaetcs B Byxapckod, KawkagapbuHckoit, ®epraHckod u
HamaHraHckoit obnacTax, a MMeHHO B mecTopoxaenusx Kpyk, Ymuga,
CesepHblit YpTabynak, [xapum, lyptena, Yoptak v apyrve.

[MporHo3Hble pecypcsi NOA3EMHbIX BOA, HAnM4mMe KOTOpLIX Npeanonara-
€TCA Ha OCHOBE OBLLMX MAPOreonorMyeckux NPeACTaBEHMIA, OLeHNBAIOTCS
B rpaHuyax apTeauaHckux OacceliHOB M B NOTEHUManbHbIX
3KCNIyaTaUMOHHbIX BO3MOXHOCTAX. CymMMapHble MpOTHO3HbIE Pecypehl

MOA3EMHbIX NPOMBILLNEHHBIX HEPTAHBIX BOA Y3abekucTaHa no cocTosiHUIo
Ha 01.01.2010 r. no ganHbIM K3 PY3 npuseseHs! B Tabn.5.

AHanu3a npeAcTaBneHHbIX AaHHbIX NOKa3blBaeT, YTO CYTOYHbIN 0OBEM
BOALI U3 HETAHBIX CKBaXWH cocTaBnset 32,9-33,8 mbic. M¥/cym v U3 Hux
MOXHO W3Bneyb Kpuctannuyeckuit iog okono 500 m/zod.

CobpaHHas aBTOpamm ONbITHas yCTaHOBKa MO 3NEKTPOCOPOLMOHHOMY
cnocoby, koTopas no3sonseT nonyuuTs He MeHee 90 % w3snevenns oga.
B kavectBe copbeHTa Mcnonbaosani akTMBUpOBaHHbIIA yromb 1 cneyyans-
Hblii @HUOHMT.

Takvum obpazom, u3Bnekas 1oj W3 BoA HeTAHbIX MECTOPOXAEHUN
YabekucraHa no anekTpocopbLnoHHomy criocoby, YabekuctaH NonHoCTbIo
MoKpoeT CBOl0 NOTPeBHOCTL B ioAe U B Hepanekom Oyayliem, cTaHeT
3KCNOPTEPOM 1oAa 3a pyBex.
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EXTRACTION OF IODINE FROM UNDERGROUND WATERS BY CHEMICAL AND ELECTROSORPTION METHODS

Mukhiddinov B.F., DSc, professor of “Chemical technology” department, muhiddinov.h@mail.ru
Begmanov S.N., assistant teacher of “Chemical technology” department

Vapoev H.M., DSc, head of “Chemical technology” department, khusniddin73@mail.ru

Shodiev A.F., graduate student

Navoi State Mining Institute, Navoi, Uzbekistan

Abstract. The chemical composition of water in the Lazumny, Kruk and Umid deposits was studied and determined. It was established that the iodine content is higher in
the Kruk and Umid deposits, which are 21.8 and 55.20 mg / |, respectively. The effect of oxidizing agents (sodium hypochlorite and free chlorine) on the oxidation of iodide
ions fo iodine is studied. It has been established that the oxidation process is affected by temperature, pH, and oxidizer concentrations.

The electrosorption technology for the extraction of iodine from natural groundwater, which used Norit RO NMU-20 and AM-2B as sorbents, was also studied. The possi-
bility of iodine extraction in laboratory and experimental plants is shown.

Keywords: iodine, electrosorption, groundwater, isoamyl alcohol, sorbents, artesian pools, electrolysis, barbation, extractant.

References

1. Vernadsky V.I. Essays on geochemistry. -M .: Gorgeoneftizdat, 1934. 380 p.

2. Fersman A.E. Geochemistry. -M .: Goskhimizdat, 1939. 399 p.

3. A popular library of chemical elements. // Ed. Petriyanova I.V. and Sokolova N.T. -M. -1980. -FROM. 13 p.

4, Ksenzenko V.1, Stasinevich D.S. Technology of bromine and iodine. M .. GHI, 1960. 303 p.

5. Ovehinnikova LA., Zhilin A.G., Tamacheva E.I. On the possibility of attracting a new fype of raw material (Cooker) for the industrial production of iodine / Synthesis of
iodine, bromine and their compounds. -M. -1985. FROM. pp. 29-32.

6. Mukhiddinov B.F., Sanakulov K.S., Khasanov A.S., Vapoev Kh.M. lodine extraction from underground water in chemical reagents Materials of the republican scientific
and technical conference "Mining and metallurgical complex: achievements , Problems and Prospects for Innovative Development ", Navoi, 2016, November 15-16, pp. 287-288.

7. Mukhiddinov B.F., Khasanov A.S., Vapoev H.M., Bekmanov S. Neft konlari kuduklari suvlaridan yod va bromni ajratib olish. Materials of the Republican Scientific and
Practical Conference, Toshkent, 2016, March 30-31. pp. 12-13.

82 | O’zbekiston konchilik xabarnomasi Ne 2 (81) 2020



HAYYHO-/IABOPATOPHBIE U3bICKAHUA
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METOAMUKA PACYETA NMAPAMETPOB KOHTYPHOI'O B3PbIBAHUA
NPEABAPUTENIBHOIO LLENEOBPA3OBAHUA

HypxoHoB X A, Kapumos E.N., Xyxakynos A.M., Narunos 3.E.,
coycKaTernb-UccrnefoBarens CcTapluuil Npenoaasarenb CTapluui npenoaasarens covckatenb-uecnefosarens
Kkateapbl ropHoro aena u xatbeap! ropHoro aenau Kkadhefpbl ropHOro Aena u kacdbespb! ropHoro gena u
reofieann KapuwuHekoro reofeann KapiuuHckoro reofeaun Kapluxekoro reofesuy Kapuumrcioro
VHXEHEPHO-3KOHOMU4ECKOro VHXEHEPHO-3KOHOMU4eCKoro VHXEHEPHO-3KOHOMUMECKOro VHXEHEpPHO-3KOHOMHHECKOro
MHCTUTYTa uHCTUTYTa MHCTUTYTa UHCTUTYTA

Ushbu maqolada portlatilgan skvajina va shpur zaryadining diametridagi o'zgarishlarda finslarning siqgilish kuchi, portlovchi moddalamn-
ing detonatsiya tezligi, portlovchi moddalarning zichligi, kondagi bo'ylama to'lginning tezligi va kontur zaryadining chiziqi massasiga,
portlovchi jinslarning zichligiga bogliqligi aniglandi

Tayanch iboralar: skvajina, shpur,tog’ jinsi,bo‘ylama to'lqin tezligi, konturli portlatish, tog’ jinsi siqilishi, zichlik, chizigli massa, mus-
taxkamlik chegarasi, shpur radiusi, parobolik o’zgarish, darziik, tangensial kuchlanish, va boshqalar.

B amoli cmambe paccmMompeHb! uHmepesan U3MeHeHUsA 6 3asucumMocmu om duamempa CKeaxuHbl U 3apada, 3asucumMocmeb Om MpoY-
HOCMU Ha cxxamue nopodbl U ckopocmu demoHauuu 83pbieyameiX 6eUleCme, NIOMHOCMU 83Pble4amblX 8€WEcms, CKOpoCmu nNpunus-
HOU 80/1Hb! 6 KPO&NEe U NNOMHOCMU KOHMYPOS

Knioveeble cnoea: ckeaxuHa, wnyp, nopoda, cxopocmb npodonbHOU 80/iHbI, KOHMYPHbII 63pble, CxXamue nopodsbl, UHMEeHCus-
Hocmb, nuHellHas macca, npeden npoyHocmu, paduyc 3akpymku, napabonuyeckoe usMeHeHue, pacmpecKkusaHue, kKacamenbHoe Hanps-
XeHue u MHo20e dpyeoe.

Metoa npeasaputensHoro weneobpasosanusa (ML) npumensercs rae Po— cpeaHee AaBneHne NpoAyKTOB AeToHaUMu nocne Bapbiea, [1a;
ANSi CO3AaHUS IKPaHMPYIOLLEH LeNnu C Lenbio CHWKeHus Bosaeihctens  Vs/Vy— oTHoweHne obbema KOHTypHoro 3apsaa k obbemy 3apsaHOW
B3pbIBA Ha 3aKOHTYPHBIA MaccvB. rnonocTk; y — nokasatens aguabartbl NPOAYKTOR B3pbiBa AN KOHTYPHOTO

Llenk KoHTYpHOro B3pbiBaHKS MOMYYUTH LUEMb MO 3aAaHHOMY KOHTYpY — B3pbiBaHusay = 1,5.

W CHU3UTL BO3AENCTBME MAcCOBOTO B3pblBa Ha 3alLMLLAEMblii MacCHB. OTHolweHre obbema KOHTYpHOTO 3apsfa k 0bbemy 3apsaHoi nonocth
[MoaToMy HanpsikeHWA Ha CTEHKW KOHTYPHOTO LUMypa, BbI3BaHHble Aed- Ha 1 M ANUHbI Wnypa:
CTBMEM NPOAYKTOB AETOHALMM, He AOMKHbI NPeBbillaTb MPOYHOCTHON

XapaKTepuUCTMKA FOpHbIX MOPOA B YCNIOBUSAX B3PbIBHOTO HarpymeHus Pe: V3/Vig = (r3/1w)? )
P<P. (1)
[pOYHOCTHYIO XapaKTEpPUCTHKY FOPHbIX MOPOA B YCMOBUSAX B3PLIBHOIO rAe, rafry - OTHOLUEHWE paguyca 3apsaa K paguycy Lwnypa.
Harpy)XeHus Ha nocneaHe! CTaguyu BapblBa MOXHO ONPeAEnATL Mo 3aBu- lMpeobpasys (4) nony4um:
cumocTy [2]: ra\2V
3 6
a\1/4 F.=Pp (r_) ©
P. = g, & t
Ortciopa paaunyc 3apsaa KOHTYPHOTO LUMypa ONpeaenuTes kak:
pA1/3
rAe O~ NPefen NpoYHOCTU Ha cxatue, [la;pe— NNOTHOCTL MOPOAbI, T3 =Ty (P—c) (7)
Ka/m3; ¢ — CKOpOCTb NPOAONEHOM BOMHLI B MOPOAE, M/C. b
BbipaxeHue (2) nonyyeHo M3 PacCMOTPEHUS KBA3UCTATUHECKOTO
pacluMpeHnsi B3PbIBHOW MOMOCTUA Ha 3aKMIOUUTENbHOW CTaguu B3pbiea, CpepaHee aaBneHne NpoayKTOR AeTOHALMM Mpyu B3pbiBe:
yto z!::eT MeCTO Mp! KOHTYPHOM B3pbiBaHim [1]. Py = pgpD?/8 ®)
MeTp 3apsfa KOHTYPHOrO LNypa 3HauuTeNbHO MeHblue Auamer-
pa 3apsAHOI MOMOCTH, NOITOMY AaBneHue MpOAYKTOB AETOHaUuU Ha
CTEHKM LUMypa: pse— nnoTHocTb BB, ke/m?;D - ckopocTb aeToHauum BB, m/c.
Var? MogcTaensa copmynsl Ans Pcu Po B (7) Halaem paauyc 3apaaa KoH-
P=p (i) (3)  TYPHOTO wnypa:
Vi
(poc?)!/1 ©)
13 =175 ———s——ni
(pBBDZ)l/laa'cxclM
U
VarY
=t (‘-’i) ) - (po®)' P (poc®)!/* 10
3= 1,75 ———p———r (¥

T
(pgeD?)Y30,, M4
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B eoipaxerum (10) BTOPON cCOMHOXMUTENb NpeacTaBnsaeT cobon KopeHb
KyOu4eckuii N3 OTHOLLEHUA aKyCTUYECKWUX XKeCTKocTel nopoabl u BB. Yem
Bonblue 3T0 OTHOLIEHVE TEM MEHbLUE SHEPTWM B3pbIBA NEPEXOAVT B FOPHYHO
nopogy v Tem Gonblue ByaeT paguyc 3apsga KOHTYpHOro wnypa. TpeTvi
COMHOXMTENb NpeacTasnseT cobon cornacHo [82] koaddUUUEHT AuHaMny-
HOCTW. 3Ta BeNuuMHa NoKasblBaeT, BO CKOMbKO pa3 YBenuuMBaeTcs Mnpouy-
HOCTHas XapaKTepucTuka cpefibl B YCOBUSX B3PbIBHOTO HarpyxeHus [2].

[nameTp 3apsia KOHTYPHOTO LWUMypa ONPeAenuUTCs U3 3aBUCUMOCTH:

(poc®) 3 (pgct)/*

% = LTS gD B g 17T )
140
138

Juamerp apsaa. MM
TR TR R TR R v
& D O EaE D

> 19

650 700 750 800

[Mrorrocts BB, krin?

200

Puc.1. I'pachuk n3meHeHMs AMaMeTpa 3apaza oT eé NNOTHOCTH

Ha puc. 1. rpaduk vaMeHeH s avameTpa B3pblBaEMOro 3apsifja OT ero nnoT-
HOCTW. 38BMCHMOCTb MOKA3LIBAET YTO, C YBENUUEHEM noTHocTy BB o1 650 ao
900 ke/m?, puameTp CKBAXMHHOTO 3apsaa ymeHbLuaeTes ¢ 139 1o 125 mm.
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[170THOCTE MOPO:NL, KT/M?
Puc.2. Tpauk M3MeHeHUs AuameTpa 3apsija B 3aBMCUMOCTW OT MNIOTHOCTH

B2pbIBaeMoi nopoas!

Ha puc. 2. padvik nameHeH/s AvameTpa B3pbIBaEMOro 3apsiaa oT NNOTHOCTH
B3pLIBAEMOI TOPHOM NOPO/bl. 3aBUCMMOCTL MOKA3BIBAET, YTO C YBENUUEHEM
NNOTHOCTU B3pbIBAEMOI ropHOW nopoabl oT 2400 o 2600 ke/m®, amameTp ckea-
KUHHOTO 3apsina ymeHblwaeTes ¢ 135 4o 125 mm.

-
L
9 &= O

JlHameTp sapaia. MM
o b’ g
v
[

[ER R
OSRaEO®

7000 7500 8000 8500 9000 9500 10000
[Ipeaen NPOYHOCTH TOPHEIX MOPO HA CAKATHE, KI/M®
Puc.3. Mpadmk MaMeHeHuss AuaMeTpa 3apsja B 3aBMCMMOCTM OT npeaena
NPOYHOCTH FOPHbIX NOPOA Ha CXaTHe
Ha puc. 3. rpachvk smeHeHus avameTpa B3pbiBaeMoro 3apsja ot npese-
na NPOYHOCTU TOPHBIX MOPOA Ha OxaTie. 3aBUCMMOCTb MOKa3blBaeT, Yo C
yBENU4YeHUEM Npeena NPOYHOCTH ropHbIX NopoZ Ha cxatue ot 7000 go 10000

Kka/M3, imameTp CrBaXWHHOTO 3apsiaa ymeHbluaeTes ¢ 135 go 122 mm.

128

3700 3750 3800 3850
CKOpOCTS NPOACILHOL BOANK B B3pEIBaeMoil ropHOIl Topoae. M/c

Puc.4. Mpadmk M3MeHeHUA Auamerpa 3apsaa B 3aBUCMMOCTH OT CKOPOCTW
NpOAONLHON BOMHBI B B3pbIBaeMOi FoOpHOM nopoae
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Ha puc. 4. npueegeH rpacvk M3MEHeHWs AuameTpa B3pblBaeMOro
3apsiia OT CKOPOCTY NPOAOMbHON BOMHbI B B3pbIBAEMOW FOPHOIA Nopoge.
MonyyeHHas 3aBUCMMOCTbL NOKAsbIBAET, YTO C YBEMMYEHUEM CKOPOCTH
NPOAONBHOM BOMHLI B B3pbiBaeMoit ropHon nopoge ot 3650 m/c fo 3900
M/, AnameTp CKBaXWHHOTO 3apsifa ymeHbluaetes ¢ 139 mm o 125 mm.

140
138
136
134 -
132
130
128
126
=124
122
120
3150

MM

HaMeTp apana,
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Cropocis teronam BB, m/c
Puc.5. M'padmk uameHeHA AuameTpa 3apaja B 3aBUCMMOCTH OT CKOPOCTU
AetoHauuu BB

Ha puc. 5. npueegeH rpacuk M3MeHeHWs AvameTpa B3pblBaeMoro
3apsfa oT ckopocTH AeToHauun BB. MonyyerHas 3aBucMMOCTb nokasbiBa-
€T, YTO C yBenu4eHuem ckopocTi AeToHauun BB ot 3150 po 3400 mrc,
AvameTp CKBaXMHHOro 3apsaa ymeHbluaetcs ¢ 139 go 125 mm.

Takum 06pa3som, ycTaHOBNEH rpacthmk M3MEHeHUs AuameTpa Bapblae-
MOFO CKBaXXMHHOTO 3apsija B 3aBMCMMOCTU OT nioTHocTH BB u BapbiBae-
MbIX FOPHbIX MOPOA, @ TakKe NpuAena NPOYHOCTI FOpHbIX MOPOZ Ha Cxa-
TWE, CKOPOCTU MPOAONEHOW BOMHBI B NOPOAE W CKOPOCTU AETOHAL MM Npo-
MbiwneHHblx BB [3]. lMonyyeHHas 3aKOHOMEPHOCTb XapaKTepuayetcs
napabonu4yeckomn 3aBUCUMOCTbHO.
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Puc.6. 3aBMCUMOCTL W3MEHEHMSI MNOTHOCTW TFOPHLIX MOPOA OT NMUHEHHOW
Macchi 3apsiaa KOHTYPHOTO Wnypa

Ha puc. 6. npuseaeHa 3aBUCUMOCT M3MEHEHMS NNOTHOCTY B3pbIBae-
MO FOPHOW MOPOAbl OT NUHENHOM Macchl 3apsfia KOHTYPHOro Lnypa.
lMonyyeHHast 3aBUCMMOCTb MOKa3blBaeT YTO, C YBENMWUYEHUEM MNOTHOCTM
B3pblBaeMblX ropHbix nopog ot 2300 o 2550 ke/m® nuHeiiHas macca
B3pbLIBAEMOTO KOHTYPHOTO 3apsafa yeenuumeaetcs ot 110 go 164 ke.
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Puc.7. 3aBMCMMOCTE M3MEHEHWA CKOPOCTW MPOAONLHOM BOMHLI B FOPHOW
NopoAe OT NUHENHOM MAcChl KOHTYPHOTO 3apsiaa



HAYYHO-/IABOPATOPHBIE U3bICKAHHUA

Ha puc. 7. npuBefeHa 3aBUCMMOCTb U3MEHEHWUA CKOPOCTH NPOAOSBHON
BOMHbI B FOPHOM NOpOZe OT NUHEHOIM Macckl KOHTYpHOro 3apsaa. Monyyen-
Has 3aBUCMMOCTb NOKA3LIBAET YTO, C YBENUYEHUEM CKOPOCTH NPOAOMNLHOM
BOMHbI B ropHoil nopoge ot 3650 ao 3850 m/c nuHeitHas Macca B3pbiBaeMo-
ro KOHTYpHOro 3apsaza ysermumnsaetcs ot 120 go 164 ke.

170,00

JinHeliHan Macca 3apAaa KOHTYPHOTO

750 800

NnoTHocTb BB, kr/m?

850 900
Puc8. 3aBucuMocTb uaMeHeHus nnotHoct BB or nuHelHoM Macchl
KOHTYPHOTO 3apsiaa

Ha puc. 8. npueegeHa 3aBMCMMOCTb W3MeHeHus nnotHocTh BB or
NMHENHON Macchl KOHTYPHOTO 3apsia. MonyyeHHas 3aBUCMMOCTb NMOKA3LIBAET,
yto ¢ yBenudeHvem nnotHocTv BB ot 700 go 900 ke/m® nuHeliHas macca
B3pbIBAEMOrO KOHTYpHOrO 3apsiaa yeenuumsaetca ot 130 go 180 k.
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Puc.9. 3aBMCMMOCTL U3IMEHEHUS CKOPOCTH AETOHAaUMU NpoMbilLneHHbIX BB ot
NUHeHON Macchl KOHTYPHOrO 3apsiaa

Ha puc. 9. npueeaeHa 3aBUCUMOCTb U3MEHEHUA CKOPOCTM AETOHAaLMM
npoMbILneHHbIx BB 0T nuHeitHoi Macckl KOHTYpHOro 3apsga. [onyyeHHas
33BMCUMOCTb MOKA3blBaeT, YTO C YBEMWYEHWeM CKOpOCTW JeToHauuu
npomsiwwneHHsix BB ot 3150 go 3400 m/c nuHeiHas macca B3pblBaEMOro
KOHTYpHoro 3apsaaa yeenuumsaetcs ot 120 ao 180 «e.

Takum obpazom, ycTaHorneHa obobLuatollas napabonuyeckas aaKkoHoMep-
HOCTb W3MEHEeHWS paauyca LINYpOBOrO 3apsifa, npedena MpOYHOCTY FOpHbIX
MOPOA Ha CXaTue, CKOPOCTU AETOHaLWMM MpOMbIlLNeHHbIX BB, nnotHocw BB,
CKOPOCTM MPOAONBHOM BOMHb! B FOPHOM MOPOAE M NNOTHOCTV B3PLIBAEMOI FOPHON
Mopozb! B 3aBICHMOCTI OT NIMHEIHON Macchl KOHTYpHoro 3apspa. MonyyeHHas
3aKOHOMEPHOCTb XapaKTePU3yeTCs 3aBUCUMOCTLIO Napabonuyeckoro Tuna [5),

ViaMeHeHWe TaHreHUManbHbIX HanpsKEHU NpU BapbiBe WNypa paauy-
COM fy C PACCTOSIHUEM I ONpeAenuTCs U3 3aBUCUMOCTH:
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O6paaoeaHue TpeLHLl NO NUHWM, COEAUHSIOLLENA KOHTYPHBIE WNYpPbI
BO3MOXHO, B Cllyyae ecrnu B TOYKE HaXOAALENCa Ha NONoBUHE PacCcTORHMA
MeXAy Wnypamu r = a/2 TaHreHUnanbHble HaNpAXeHUa O Op/2:
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Ortcioaa paccTosiH1e MexXay KOHTYPHBIMM LWypami npu MeToAe npea-
BapUTENbHOTO LenecoBpasoBaHms ONPesEnuTCs U3 3aBUCMOCTH:
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Puc.10. 3aBUCHMOCTE HZMEHEHUS NAIOTHOCTH B3pbIBaeMbIX FOPHBIX NOPOA OT
paccTOsiHUS MEXAY Whypamu

Ha puc. 10. npueeaeHa 3aBUCUMOCTL MMOTHOCTU B3PLIBAEMbIX FOPHBIX
NOPOA OT PacCTOAHUA MexAY Lwnypamu. [onyyeHHas 3aBUCUMOCTb NOKA3bI-
BaeT, YTO C yBENM4EHEM MMOTHOCTU BapbiBaeMblx nopog ot 2350 ke/m? fo
2550 ke/m? paccTosHne mexay wnypamu ysenwuueaetca ot 0,087 o
0,096 m.
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Puc.11. 3aBMCHMOCTb U3MEHEHNS CKOPOCTH NPOACNLHOW BONHbI B NOPOAE OT
PaccTosiHUA Mexay Wwnypamu

Ha puc. 11. npuBeaeHa 3aBUCUMOCTb CKOPOCTU NPOAOCNEHON BOMHbI B
NOpOAE OT PacCTOAHUS MeXAy wnypamu. MonyyeHHas 3aBUCMMOCTL NOKa-
3bIBAET, YTO C YBENMUYEHUEM CKOPOCTU NPOACNBHOM BOMHLI B Mopoae oT
3650 po 3850 m/c paccTonnne mexay wnypamu yeenuumneaetcs ot 0,0875
10 0,096 m.
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Puc.12. 3aBucumocTb nameHeHus nnoTtHocth BB oT pacctosHus mexay
wnypamu
Ha puc. 12, npueaeHa 3asucumocTb nnoTtHocT BB ot pacctosHus
mexay wnypamu. MonyyeHHas 3aBUCUMOCTb NMOKa3bIBAET, YTO C yBEnuye-
Huem nnotHocT BB ot 650 go 850 ka/m® pacctosHue mexay wnypamu
yeenuumsaetcs ot 0,0875 f0 0,096 m.
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Mpuaen NPoOYHOCTM TOPHLIX NOPOA Ha OKkartwe, MlMa
Puc.13. 3aBucuMOCTL M3MEHEHMA npejena NPOYHOCTM FOPHLIX NOPoA Ha
CcXarue OT paccTOSAHUA MeXAay Wnypamu

Ha puc. 13. npueegeHa 3aBUCWMMOCTb Npegena NPOYHOCTU TOPHbIX
nopog Ha cxXaTue OT paccTosHus Mexay wnypamu. [lonyyeHHas
3aBUCHMOCTb MOKA3LIBAET, YTO C YBENUYEHVEM NpeAena NPOYHOCTY TOpHbIX
nopog Ha cxatue ot 3100 go 3350 Mfla, pacctosHue mMexay LWnypamu
yeenuumsaetcs ot 0,085 o 0,096 m.

Ha puc. 14. npusegeHa 3aBuUCMMOCTL paguyca LWnypa OT PaccTosHUA
Mexay wnypamu. MonyyeHHas 3aBUCMMOCTb NOKA3bLIBAET, YTO C YBENUUEHM-
em paguyca wnypa ot 0,00175 go 0,00195 m, paccTosHue mexay wnypamu
yeenuymsaetcs o1 0,0875 go 0,096 m.

Takum obpazom, yctaHoBneHa oboblyatolias napabonuyeckas 3akoHo-
MEpPHOCTb NMOTHOCTU B3PblBAEMbIX FOPHBIX NOPOA, CKOPOCTH NPOACNBHOMN
BOMHbI B Mopoge, nnoTHocT BB, npesena npoyHOCTH TOPHBIX MOPOA Ha
cKaTUe W pacTsKeHus, a Takke paguyca Wnypa B 3aBUCUMOCTM OT paccTos-
HUS Mexay wnypamu. onyyeHHas 3aKOHOMEPHOCTb XapaKTepuayeTcs
3aBUCHUMOCTbIO Napabonuyeckoro Tna.
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Puc.14. 3aBucumoctb uaMeHeHus nnotHocT BB or paccrosHus mexay
wnypamu

YcTaHoBNeHa 3aBUCHMOCTL UBMEHEHNS AMaMeTpa BapbIBAEMOro CKBaXMH-
HOTO 3apsiJia B 3aBUCHMOCTH OT NNOTHOCTY BB 11 B3pbIBaEMbIX ropHbIX NOPOA, a
TaKkxe npuaena NpoYHOCTU FOPHbIX MOPOA Ha CXaTWe, CKOPOCTY MPOAOEHOM
BOMHbI B NOPOAE W CKOPOCTW AeTOHauuW npomblwneHHsix BB. MonyyeHHas
3aKOHOMEPHOCTb XapaKTepuayeTcs napabonu4eckon 3aBUCHMOCTHIO.

YcTaHoBNeHa 3akOHOMEPHOCTb U3MEHEHNs paauyca LNypoBOro 3apsi-
Aa, Npefiena NpoYHOCTH FOPHbIX NOPOA Ha CXaTUe, CKOPOCTU AETOHALMNA
npombilwnexHsix BB, nnotHoct BB, ckopocTi NpoAonbHOM BOMHb! B rop-
HOW NOpOAE W MNOTHOCTYW B3PLIBAEMON FTOPHOW MOPOALI B 3aBUCUMOCTH OT
NIMHENHON MacChl KOHTYPHOrO 3apaja.

YcTaHoBneHa 3aKOHOMEPHOCTb NMOTHOCTW B3PLIBAEMbIX TOPHBIX NO-
poA, CKOPOCTW MPOAONBLHOA BOMHLI B nopoge, nrotHoctu BB, npegena
NPOYHOCTI TOPHBIX NOPOA HA CKaThe U PacTAKEeHWs, a Takke paguyca
wnypa B 3aBUCWUMOCTM OT paccTOsHAS Mexay wnypamu. [onyuyeHHas
3aKOHOMEPHOCTL XapaKTEpU3yeTCs 3aBUCHMOCTBLIO Napabonuyeckoro Tuna.
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Abstract

In this article, we find that the changes in the scattered borehole and spherical radius depend on the strength of the rock, the rate of detonation of explosives, the density
of explosive substances, the velocity of the wavelength and the linear mass of the contour, and the explosive rocks.
Keywords: skewing, frieze, rock type, wave velocity, contour detonation, rock groove, density, linear mass, threshold strength, spin radius, parabolic change, crack,

tangential voltage.
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WCCNEQOBAHUE 30NOTOCOLEPXALLEN PYbl MECTOPOXAEHWA
APUCTAHTAY HA YNOPHOCTb U NMOUCK TEXHONOINW Mo EE

MNEPEPABOTKE

reHepanbHblit AUPeKTop
Magqolada Aristontau konining doimiy oltin ma‘danlarini kimyoviy, moddiy, mineral- [T «Hasouickuit ropHo-
ogik va ogilona tahlil gilish natijalari keltiriigan. Tajribalar natijalari sulfid oltingugurt MelalUI%'prmecmu
KomEuHaT,

organik uglerod, marsenik va antimon tarkibini ko'rsatdi. Natijada, flotokontsentratning
oksidativ yonishi bo'yicha operatsiyalar texnologik sxemaga kiritilgan. Pirit, arsenopirit
va sfaleritda nozik bo'yalgan oltinning turli shakllari aniglandi

Tayanch iboralar: doimiy oltin o'z ichiga olgan ruda, rentgen-fluoresens tahlil qilish,
sulfidli minerallar, pirit, arsenopirit, organik uglerod, oksidlanish, flotokonsentrat, oksi-

dlovchi qovurish

B cmamee npedcmaesrieHsl pesynbmamel XUMUYECK020, 8eWeCcmeeHH020, MUHEPAaro-
2UYeCcKo20 U payuoHarnbHo20 aHanuioe yrnopHou 3onomocodepxawel pydsbl Mecmopox-
deHust Apucmanmay. B pesynbmame uccrniedoeaHull onpedesieHo codepxaHue cynbguod-
HOU cepbl, opz2aHU4Yyeckozo yanepoda, MbiubsKa U CypbMbl, OBHapyxeHbl pasnuyHble
opMbl MOHKOBKPAaNIeHo20 3of1oma 6 nupume, apceHonupume u cghanepume; usy4eHo
8/IUSHUE oKUucnumensHo2o obxuea Ha cmerneHb Uu3sfiedeHusi 3ofioma npu copbyuoHHOM

CanakynoB K.,

A.T.H., npocpeccop

b

yuaHuposaHuu ghrmomokoHuyeHmpama
Kmoyeeble cniosa: yrnopHasi 3oriomocodepxawyas pyoa, peHme

aHanus. cynbghudHble MUHeparbl, NUpUMm, apeeHonupum, opzaHduvyeckull yenepod, okucrne-

Hue, GhroMoKOHUeHmpam, okucnumenbHbIl obxuz

Qyzainos 0.Y.,
[OKTOpaHT Kacheapbl
«Merannyprusi» HI'TU l
— —
eHOo—brTioopecyeHMH Il Kenbaesa X.A., ’ ') |
MarucTpaHT kadeapbl ) st
«Metannyprus» HITA —

B Hactosee Bpems Aons NepeudHbIX (yNOpHbIX) 30M10TOCOAEPXALUMX
pya, BoBnekaeMbix B nepepaboTKy Ha MapOMEeTannypriyeckix 3aBoAax
NocTosHHO BoapacTaet. daktopbl, 0bycnaBnuMBalolLye YNOpHOCTb 3oroTa
TpebyloT BHeApEHNA B TEXHOMOMMYECKYI0 CXeMy AOMOMHUTENbHLIX onepa-
LWiA N0 «BCKPBITMION, 3@ CYET KOTOPbIX 30M10TO CTAHET NErkoAOCTYMHLIM ANs
LuaH1poBaHus. YNopHble pyAbl 30r0Ta XapaKTepuayloTesi TOHKO BKpansieH-
HbIM (CYOMUKPOCKONMYECKIM) TPYAHO BCKPLIBAEMbIM 30710TOM, NPUCYTCTBM-
€M MUHeparos CypbMbl, MEAV, MbllUbAKA, ABYXBANEHTHOTO Xenesa, a Tak-
xe cynbtiaos (MUPUTOB), YIMIUCTBIX CRaHLEs 1 TPYAHODUNLTPYEMbIX MINH.
B HacTosiee Bpema B Mupe paspabatbiBaeTcs Gonbluoe KONMYECTBO Me-
CTOPOXAEHWI C TaKOI XapaKTepHO 0COBEHHOCTLIO PYA, B UX UCre MecTo-
poxzeHne «MkkwxenoH», «Anpeneskay (TagxukuctaH), «Cyxoit
Nlor»  (Poccus), «Hillgrove» (Aectpanus), «ApuctaHtay»,
«Koknatac» (Y3bekucran) u gpyrve [1, 2].

lMpouecchl N0 XMMWUYECKOMY BCKPLITUIO TOHKOBKpaNMeHHoro sonota
AOCTUrAIOTCA ABYMA NYTAMM: MOMHOE paspyLUeHWe 30MOTOHOCHBIX Cyfb-
(hnaoB; YacTU4YHOE M3MEHeHNe MiHeparos B ero coctase. [lepsoe npea-
nomaraeT aBTOKMaBHOE OKMCMeHue, bakTepuanbHO-XMMUYECKOE BCKpbI-
TWe, OKUCTIUTENbHBIN OBXUF U Ap., BTOPOe — MArkoe aTMochepHoe oKuc-
neHve maTepuana nepep UnaHuposaHuem [2-4].

CoepemeHHast MeTannypruyeckas NPOMBILLNEHHOCTL Npu nepepabor-
Ke YNOpHOrO 30110Ta 4acTo CTANKWBAETCA C MOHATUEM «YyMbTPATOHKOE
uamenbyeHve». Cpean Takmx TeXHONOrMin Havbonbluylo W3BECTHOCTb Ha
CEroiHALHMIA AeHb Nnonyyuna TexHonoms «AnbBroHy», kKoTopas comella-

e

€T B cebe ynbTpaToHKOe N3MenbYEHe 1 OKUCTIEHNE KUCNopoaom Gea aaene-
HUA ¥ BHelUHero Harpesa. [laHHas TexHonoms Obina paspaboTaHa ascTpa-
nuiickoi komnaHuen Xtrata PLC. Arperatamu Ansi vaMmenbueHus cryxart
BuccepHble MenbHULB 40 KpynHocTv nopsiaka 80% knacca 10 mMkm. [aHHbIn
TMN  YNbTPaTOHKOrO WM3MENbYEHUA  KOHLEHTpaTa No3BonsieT  [AoCTUYL

noebilWeHnA nNnowagn noBepxHOCTW MUHepanoB, a Takxe
MEeXaHOXUMUYeCKOM akTueayumn CyﬂbeVIAOB. Bcneacteue  atoro
obecneunBaetcs  BblcoKas CKOpOCTb  nocredytowero  OKUCNeHUA.

[MpenmyLuecTBOM AaHHOMO npouecca ABNSAETCA OTHOCUTENbHAs MHEPTHOCTL
NPOAYKTOB OKUCTIEHUA MO OTHOLWEHWIO K LpMaHuaam 1 ux 3Komomyeckas
6esonachocTb [5-8]. [ns Bbibopa npuemnemoit TexHonorn nepepabotku

PYA YNOpHOrO XapakTepa HEODXOAWUMO M3yuuTb paariuuHbie (U3MKo—
XMMUYecKWe CBOWCTBA PYAHOrO Matepuana: MWHepanoruyeckue
ocoBeHHoCTM  30n0Ta, PyAO— W nopodoobpasyiowumx — MuHeparnos,

COZiepXaHue Mblwbsika, cynbduaHON Cepbl U OpraHUYEecKoro yrnepoja, a
TaKXe TUN pyAbl (OKMCNEHHas, CynbdhuaHas, cMellaHHas!).

Llenbio uccnezfoBanus sBnseTcs onpegeneHue ycrnoeui nepepaboTku
YNOPHOW PyAbl MECTOPOXAEHUS ApUCTaHTay paanuyHbiMi cnocobamu Ans
MaKCUMarnsHOro 3BMEYEH!s 30110Ta U3 pyasl.

[ns uccnefoBanuit Ucnonb3oBanack TexHonoryeckast npoba pyAbl
MECTOPOXAEHUS «ApUCTaHTaY», XMMUYECKUIA aHANN3 KOTOpOW NpeAcTaBNeH
BTabN. 1m2.

Mo AaHHBIM XMMUYECKOTO aHanuaa, B Matepuane npobbl cogepxaqune
Au coctasuno 3,2 2/m, Ag — 0,30 2/m.

Tabnuya 1
XvMUYECKUN aHaNKU3 UCXOAHOW PyAbl
CoaepxaHue, %
Au, 2/m 2/m As Feosw Sosu Ss SO; CO; Copr Sb Cu Pb Zn
320 0,30 0,23 3,90 2.20 1,60 15 0,81 0,46 0,68 0,034 <0,005 <0,005 <0,005
Tabnuya 2
MonHbIi# XMMUYECKUI aHANK2 UCXOAHOI PYAbI
Cogepxanue, %
Si0; AlO3 TiO2 FeO Fez03 Ca0 MgO Na;0 K20 P20s MnO
64,7 16,4 0,6 1,93 2,86 0,5 0.8 09 3,0 0,37 0,03
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Tabnuya 3
MuHepankHbIi cocTaB MCXOAHON pyAbl

MuHepans! Cer[.;éx(aHue,

Keapu 39
AnIOMOCHNUKATbI: 50

- fioneekie Wwnams| 5

- 2MUHUCMbIE MUHepanb! 20

- codb1 (cepuyum, xnopum u dp.) u 2udpocniods! 25
Pytun 0,5
Anarut Pesikue 3Haku
Kapboratbl: kanbyum, donomum 1,0
Cynbdartel: 2unc, sposum, 6apum 25
OKMCAbI ¥ TUAPOOKUCTILI Xeneaa (FETUT, FMAPOTETUT U 30
Ap.) :
YrnucToe BelwecTso 0,46
Cynbduasbt: 3.5

- nupum, Mapkasum 3,0

- apcexonupum 0,5

- Gnexnbie pydbl, cchanepum, XxanbKonupum, nuppo- Beiinio it
MUH KOBENUH, BHMUMOHUM
ApceHarbl: ckopodum u dp. Peakue aHaku
CamopoaHoe 301010 3Haku

B uccnepyemoii npobe oTMeyaeTcs CoAepxaHne BpeaHbIX NpUmMecei:
cynbuaHon cepbl -1,6%, ymepoga opranudeckoro 0,46%, mbiwbsika-
0,23% v cypbmbl- 0,034%. CornacHo cnekTtpansHoro aHanu3a Cu, Pb, Zn,
COZEpXaTcs B BECbMa He3HauuTensHom konnuectse. OCHOBHLIMW MOpO-
[000pasyoLWMMN KOMMOHEHTaMK SABMSAOTCA okeua kpemHna (SiOz)— 64,7% u
okeng aniomunms (Al203)— 16,4 %.

[ins auarHocTupoBaHus matepuana uccneayemoit npobel, 6bin npose-
JEH TpaHyNoOMETPUYECKUA aHanu3 C BbIAENEHWEM Pa3anu4HbIX KaccoB

BxmoyeHus sonoma e nupume

KpynHoCTM MaTepuana; (hpakuvoHUpoBaHWe Matepuana Knaccos KpynHo-
CTU B TAXENOW XMAKOCTU Ha TSKEnyl u nerkylo dpakyum. VcxoaHsii
maTepuan uayyarncs B pasaeneHHbix pakuusx no Knaccam KpynHOCTW
noA MUKPOCKONOM B OTPaXeHHOM ceeTe B aHwnud-6pukerax. Mpu ana-
THOCTUKE BELYECTBEHHOTO COCTaBa MaTtepuana npobbl OCHOBHOE BHWUMa-
He Bbino yAeneHo MmasHbIM PYAHBIM MUHEpanam W CBA3AHHBIMU C HAMK
BTOPOCTENEHHBIM PYAHbIM 1 TUNEPreHHbIM MUHepanam, a Takke Mopgo-
noruy 3onora.

Mo pesynbTatam 1ccrnefoBaHWA MaTepuan npobbl UMeeT cneayioluee
COZiepXaHue cocTasnaloLwmx MiHepanos (tabn. 3).

Mo pesynbTatam BLINOMHEHHbLIX WCCMEAOBAHUA ONpeAeneHo, uTo
npoba pyabl MecTopoxAeHus «ApucTaHTay» OTHOCHTCS K CMELaHHO-
My TUNY PYA U NO BELLECTBEHHOMY COCTaBY NpejcTaBneHa WHTEHCUB-
HO pasgpobrneHHbIMK, HE3HAYUTENbHO OXENe3HEHHBIMM CnaHuamu
[MUHUCTOrO, KBapL-CMIOAUCTOTO cCOCTaBa M KBapuem B BUAE TOHKWX
NPOXWIKOB.

[nasHbIMK NOpoACODpasyoWMMK MUHEpanaMn ABNRIOTCA KBapu,
TMUHUCTO-CIIIOANCTBIE MUHepanbl. [NaBHLIMW PYAHEIMM MUHEpanamu
SIBNATCA NUPUT, apceHONUPUT. [NaBHLIMU TUNEPreHHbIMIU — OKCUABI U
rMAPOOKCUADI Xeneaa, Mng.

Muput sBNAeTCs rnasHbIM PyAHbIM MUHEPArNoM C coaepXaHuem ~
3%. Yawe BcTpevaeTcs B BUAE MOHOMUHepanbHbIX 3epeH pasHoob-
pasHbix OpM BbiAENEHNA: NAMOMOPdHbIE — NEHTaroHzoAeKasapuye-
ckue, Kybuueckue U KceHomopdHble — yrmoeaTble, 0BNOMOYHbIE W
HenpaeunbHoit hopmbl. [TUPUT peaKo BCTpeyaeTcs B CPOCTKax C apce-
HonupuToM. 3epHa nupuUTa 3aTPOHYTbl NpoueccoMm okucnexus. o
nepudepun W TpelmMHKaM BUAHO HauaBlleecs 3amelleHue ruapo-
okucnamm xeneaa. [uput obpasyeT TOHKYlO BKpanneHHoCcTb B no-
poaocobpasylowmx MuHepanax, pexe thpambonaansHeie 0bpazosaHus
(rHespoBble ckonneHus B Buae Wwapoobpasnbix (opm). B npobe pas-
Mepbl BbIASNEeHN NupUTa BapbupyioT B Wpokux npegenax ot 0,02 mm go
1,0-1,5 mm, npecBnagaiot o1 0,1 mm go 0,2 mm.

CeobodHoe 3epHo anekmpyma (4,3 Mxm)

Puc.1. QopMbl HaxoXAeHMA 2010Ta NO TPeWwMHaM NUpUTa, apceHoNUpUTa U canepura (M206paxeHns CaMOpPOAHOro 20M10Ta NPoBkl PyALI MECTOPOXAEHUS
«ApucTanTayy, oTpaXeHHbI! CBeT, HUKonu napannensHe! (Uugposoit Mukpockon «Onumnyc BX 53»))
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ApceHonupuT — N0 MaccoBOW [ONe 3HAa4MTENbHO ycTynaer
nuputy ~ 0,5%. Vimeet pasHooGpasHble popmbl BbIAENEHNIA OT HAO-
MophHOI A0 kceHomopdHou. MpeobnagaioT aepHa pombBoaauyeckoi n
KOpPOTKONPU3MATUYECKO (DOPMBI, PEAKUE 3HAKU 3aTPOHYTHI NPOLECCOM
OKUCNEHNA; N0 Nepudepumn 3amelleHne rmapookucnamu xenesa. Apce-
HOMUPUT B HE3HAYMTENbHLIX KONMUYECTBaX BCTpEYaeTcs B CPOCTKAX C
nopopoobpasylwmumMin 1 pyaHsIMM MuHepanamu. B npobe pasmepbl
apceHonuputa BapbupyioT o1 0,01 mm go 0,5 mm.

BropocTeneHHbIMIU eAUHUYHBIMU U PEAKUMU PYAHBIMU MUHEpanamu
npeacTaBneHbl, cpaneput, bneknble pyabl, XanbKONUpUT, aHTUMOHMT.
Onu 0BpasyloT Menkve BKIIOYEHNA PEXe CPOCTKM C rMaBHbIMU PYAHBIMU
MUHepanamu.

Hanbonee pacnpocTpaHeHHsIMU MMNEepreHHbIMW MUHEpanammu npea-
cTaBneHbl OKCUAbI U TMAPOOKCUALI Xenesa: réTuT, rnaporéTuT, rematut
1 NUMOHUT ¢ coAepxaHnem B npobe ~ 3%. OHW npeAcTaBneHsl B BUAE
3EMNUCTLIX, NOYKOBUAHBIX, KOPKOBBIX, NMEHOYHBIX U MOPUCTLIX 0Bpa3o-
BaHui. Mpu 3ameleHnn 3epeH NUpUTa U apceHonupuTa rmapooKcuaamMu
xenesa obpaayioTca CTPYKTYphl KpaeBbix kaemok. CoaepxaHue OKuc-
NEHHOro xeneaa ot obuiero coctaeuno 57 %.

YrnucToe BewecTBoO B OCHOBHOM accoLMMpOBaHO C NOPOAOW, npe-
MMYLLECTBEHHO C U3MEHEHHbIMW MeTanennuTamu.

Viccneposanus matepuana no knaccam KpynHOCTY nNokasanu Hanuyne
BUAMMOTO 30110Ta, aCCOUMMPOBAHHOTO C CyNbdUAaMIA B BUAE CPOCTKOB.

Hanuuue 3onota B nerkoit ¢pakyuu uccneaosaHHoit npobkl, roBOpUT
0 COAAEPXXaHWM TOHKOAUCNEPCHOTO 30M0Ta BKpanneHHoro B nopoae. 3ono-
TO HaxoAWTCs B 3aKPbITbIX CPOCTKaX B NOpoAcobpasylolmx MUHeparnax,
cynbuaax, a Takke B MuHepanax, obpasoBaHHbIX Mo CynbhUAHbIM MUHE-
panam xenesa: rMapookucnam (reTuT u raporeTUT), cynbdaram (ApoauT).

Ha puc. 1 nokasaHo, YTO YacTUYKK 30M0Ta TOHKO BKpanneHbl B MUK-
pOTpeLlUnHKax apceHonupuTa U cdaneputa, ¢ BKIIOYSHUAMU B NUPUTE U
Hanuuuem cBoBoAHOrO 30r10Ta B BUAE BnekTpyMa. 30M0TO TOHKOBKpan-
neHoe B NUPUTE MOXET OblTb NErko U3BneKkaeMblM, T.K. NUPUT ABNAETCA
nupuToM AbipoyHoro tuna. OfHaKko NUPWUT Ha TpeTbeM W3obpaxeHuu
SIBNAETCA NUPUTOM 3NEKTPOHHOrO TUna (6e3 TpewuHoK), NoaToMy W3
TaKoro NUpuTa 30M0TO TPYAHOU3IBNEKAEMO.

Tabnuya 4
PeaynbTarthl payMoHanbHOro aHan1aa uCXoAHOH pyab!
DopMbl HaX0X/AeHUA 30M10Ta W XapaKkTep ero Pacn;e::;e i
CBSI3W C PyAHLIMU KOMNOHEHTaMK e %

1 CBoBoaHoe U B BWIE CPOCTKOB (LMaHUpyemoe) 1.3 406
2. Uwaenvpyemoe nocne obpaBotkm  NaOH
(NOKPLITOE NNEHKAMM, aCCOLMMPOBAHHOE C aHTUMO- 047 14,7
HITOM 11 BMOPIHBIM KDEMHEIEMOM)
3. Lwatupyemoe nocne obpaborku HCI (cenaaqHoe
C OKCHOaMW, rIpoOKCHIAaMM Keneaa, kapdoHaTamm, 015 47
XTIOPUTaMK)
4. AccoLmMpOBaHHOE C cynbduaami 1 yrmepoam-
CTbIM BELLECTBOM B TOM Yucne:
a) U3BneKaemoe LaHUpoBaHrem nocne obpaborku 045 141
HNO3 (accounmpoBanHoe ¢ cynbuaamm) 4 )
6) n3Bnexaemoe LvaHPOBaHMEM Nocne oKVCTM- 034 106
TensHoro obxura npu t = 650°C (accoupmpoBasHoe ! !
C YIMEepOANCTLIM BELLECTBOM 1 TOHKOBKDANMEHHbI-
MW B HEro cynbuiamia)
5. ToHKoBKpANNeHHoe B Nopooodpasyiolte MuHe- 049 153
pansi g .
Wroro B ncxoaHow npobe (no 6anakcy): 3,20 100,0

[nsa onpegenerns Gopm HaxoXAeHUA 30Mn0Ta Obin BLINONHEH pauuo-
HanbHbIi aHanua (Tabn. 4), ocHOBaHHbIN Ha NoCrneAoBaTENbHOM BblilLena-
YMBaAHMW M3 PyAbl 30M10Ta, Nocrne NpeaBapuTenbHOrO OcBOBOXAEHUSA €ro ot
accoyualmm ¢ Apyrmu pyAHbIMU U MOPOA00DPa3yIoLLIMMI KOMNOHEHTaMU.

[laHHble payuoHanbHOTO aHanuaa nokaablBatoT, YTO Aons cBoBOAHOrO
(ymanupyemoro) 3orota B McxodHoW npobe pyabl MECTOpOXAEHWS
«ApuctaHtay» coctaenset 40,6%, accouumpoBaHHOro ¢ cynbduaamm u
yrnepoguctbim BewectsoMm 24,7% n 153% sonota TOHKOBKpaNMEHHOM B
nopogoobpasylolme MuHepansi.

Ha ocHoBaHWM peaynbTaToB onpeaeneHns BEeCTBEHHOo cocTaBa bbin
cAenaH cneayiolwmin BIBOA, YTO uccnegyemas npoba pyAbl MECTOpOXAEHUS

«ApucTaHTay» OTHOCUTCS K KAaTeropuu ynopHbixX pya W nepepabotka eé no
Knaccuyeckoi cxeme copOLMOHHOTO BbilenaumBanus ByaeT HepeHTabenk-
Ha.

[ina onpeaenenus aancHelwen TexHonoruy nepepaboTku uccne-
Ayemol npobbl pyabl MecTopoxaeHus «ApuctaHTtay», Bbina npoBepeHa
ofboraTMMocTb UCXOAHOW pPyAbl MeToZamu rpaBuTauuu v dnoTayum
NPY pa3HoN CTENeHN M3MENbYEHUA CXOAHOW pyabl. TeCTOBbIE ONbIThI NO
rpaBuTayoHHOMy oboralieHuio NpoBoOAMNM Ha LeHTPOBEeXHOM KOH-
ueHTpaTope «Knelson», pesynbTaThl npuBeseHsb! B Tabn. 5.

Wa 1abn. 5 cnepyer, 4to AaHHas npoba pyabl Noxo NoAAaeTCs rpasu-
TaUWOHHOMY 00OralLEeHuIo, 3BNEYEHIe B IPABUOKOHLEHTPAT COCTABUMO OT
4,95 no 11,4% B 3aBUCMMOCTW OT CTEMEHN U3MENbYEHNA UCXOAHON PYAbI,
JanbHelilwve uccnejoBaHns B 3TOM HanpasneH! He NPOBOAUNNC.

TecToBble ONBITHI NO hoTaUMOHHOMY OBOralLeHWIo NPOBOAUIN NPH
CTaHAApPTHOM peareHTHOM pexume, pesynbTaTsl NpUBeaeHs! B Tabn. 6.

Wa 1abn. 6 BUgHO, 4TO Npy yBENWUEHNM BLIXOAA rOTOBOrO Knacca ¢ 60
Ao 80%, naeneyeHue 3onoTa BoO (rIOTOKOHUEHTpAT nosbiwaetcs ¢ 47,27
B0 55,26%, npn cogepxaHium aonota B xsocTax dnotayum 1,88 u 1,64 &/m
COOTBETCTBEHHO.

C Lenbto NoBLILEH!S M3BNEYEHNs 30M10Ta BO (DIIOTOKOHLEHTpaT, Obina
NpOBEAEHA CEepust ONbLITOB MO YTOUHEHWIO PeareHTHOro pexuma W Touek
nofaun peareHToB. B pesynbrate npoBefeHHbIX UCCneaoBaHui, Obin Bbl-
OpaH ONTUManbHbIA PeareHTHbIN PEXUM, NPU KOTOPOM W3BMEYeHWe 3o0oTa
BO (hroToKoHLeHTpaT coctasuno 65,55%, npu sbixoae koHueHtpata 11,97 %
u coaepxanum 3onota 17,63 2/m, npu aTom cogepxaHue 30noTa B XBocTax
thnotaumu coctaeuno 1,26 2/m. lMonyyeHHble XBOCTHI ¢hrioTayuu b
npouuaHuposaHsl npu napametpax: NaCN=500 ma/1 ¢ koppekTupoBKo,

Tabnuya 5
PeaynbTaTbl rpaBUTaLMOHHOTO 0GoralleHns UCXOAHOM pyAbl
CreneHb
namensye-
HUS Haumeo- Copepxa-
(BBIXOA BaHue Boixog, % mfe pAu, M:a;l\eqe‘}
Knacca - NpoAyKTOB 2/m G 2>
0,074 mm),
%
KoHueHTpar 0,80 20,00 495
50 XBOCTh! 99,20 3,10 95,05
Wroro: 100,0 3,24 100,0
KoHugHTpar 0,94 25,60 7,52
65 XBOCTbI 99,06 3,00 92,48
Wroro: 100,0 3.2 100,0
KoHLeHTpar 0,91 403 11,40
80 XBOCTbI 93,09 2,88 88,60
Wroro: 100,0 3,22 100,0
Tabnuua 6
PesynbTathl hnoTayuoHHOro oboraleHns UCXOAHOM pPyAbl
CreneHb
uamenb-
i HaumeHo- Coaepxe-
(BbixoA e Boixog, % Hue Au, Maniiie.
R npoAyK- S Hue Au, %
0,074 mm), 108
%
Obveauren-
Hbll 10,50 14,37 47,27
60 KOHUEeHTpar
XBOCTbI 89,50 1.88 52,73
Wroro: 100,00 3,19 100,00
Obveauten-
Hbllt 9,95 16,80 52,50
70 KOHUEHTparT
XBOCTbI 90,05 1,68 47,50
WUroro: 100,00 3,18 100,00
OfbeaunHen-
Hblit 12,50 14,18 55,26
80 KOHUeHTpar
XBOCTbI 87,50 1,64 4474
Wroro: 100,00 3,21 100,00
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Tabnuua 7

PRoTokoHUeHIpAT WaeneveHue 30n0Ta Npu cOPELIMOHHOM LIMaHMPOBAHUM (hIOTOKOHLIEHTpaTa
Waene-
Ne HaumeHoBaHwe onepayui YeHue
Au, %
v 1 | ®noroxonyentpar-Linanuposative 325
uuaHvpoBaHue 06XKUr LUnaHvpoBaHue 2 | PnorokonyeHTpar-OBXur-Linanuposame 72,1
l 3 | ®notokoHyeHTpar -LinaHuposanue- O6xur- LinaHuposarue 85,6
CopbuuoHHoe LuaHupoBaHue (roTOKOHUEHTPaTa NpOBOAUAM MpU
oBKUr napametpax: NaCN=1000 me/s7 ¢ KoppeKTMpOBKOA, 3arpyaka cmonb! 5,0%,
Bpems copOLMOHHOTO BhilLenaynsaHus -18 Yacos, peaynbrarsl npuseae-
v Hbl B Tabn. 7.
LmaHupoBaHue W3 Tabn. 7 cnegyer, YTo npesBapuTenbHbIit 0BXUr hrioTOKOHLEHTp-

aTta noBbllWaeT u3BneyeHwe 3orota w3 rioTokoHuyeHTpata ¢ 32,5 o
72,7%, unaHMpoBaHue orapka XBOCTOB COPOLVOHHOTO BbillenaunBaHms
LMaHMpoBaHWe (hroTOKOHUEHTpaTa yBeNuumMBaeT U3BNEYEHNe 30M10Ta U3 (hOTOKOHLEH-
Pwc.2. Cxema nepepaBoTky hmOTOKOHEHTPaTa yNopHoit 20moTocoaepKalledi pyas  TPaTa Ao 85,6%.
Ha ocHoBaHUM NpoBefeHHbIX UCCNEAOBAHMIA MOXHO CAenaTh BbIBOA,
3arpyaka cmonbl 3,0%, Bpems copbUMOHHOMO BbiluenauuaHns -18 YacoB, 4TO pyAy MeCTOPOXAEHUS «ApucTaHTay» MOXHO NepepabaTbiBaTh Mo

13BneYeHue 3omoTa npu copbLMOHHOM LuaHUpoBaHUM cocTaBuro 56,3 %. (hnoTaLnoHHO-COpBUMOHHOI Cxeme ¢ y4eToM nepepaboTku (roTOKOH-
lMoaroToBka rioToKOHLEHTpaTa nepen copOLMOHHLIM LinaHpoBaHeM LieHTpaTta no cxeme: LivaHuposanue — OBxur — LiuanuposaHue, pac-
Obina npoBeaeHa No cxeme, NPeACTaBNEHHOI Ha puc. 2. YeTHOE CKBO3HOE M3BIeYeHie 30110Ta No AaHHON cxeme coctasuT 75,5 %.
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Abstract

The article presents the results of research of chemical, material, mineralogical and rational analyses of persistent gold-bearing ore of The aristantau Deposit. The re-
sults of experiments indicated the content of sulfide sulfur, organic carbon, arsenic and antimony. As a result, the technological scheme included operations for oxidative firing
of the flotation concentrate, Various forms of fine-grained gold were found in pyrite, arsenopyrite, and sphalerite.

Keywords: persistent gold-containing ore, x-ray fluorescence analysis, sulfide minerals, pyrite, arsenopyrite, organic carbon, oxidation, flotation concentrate, oxidative
roasting.
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CAHOAT KOPXOHANAPUOAIU JINEKTP C-)HEPI'I/IFI
UCTEBMOJTHYUTTAPUHUHT UL PEXXKUMJTAPUHU AXBOPOT-
MAHTUKUUA CXEMA EPOAMUOA BOLLKAPULL

Sanoat korxonalarida elektr energiya iste'molchilaring ish rejimlarini boshqarish tizimlarini
Jjoriy etish bilan elektr energiya iste’'molchilarini tizimlashtirish va nazorat qilish uchun qaror-
larini qabul qilish, ish sifatini oshirish hamda rivojlaniyotgan energetika bozori sharoitida kox-
onalar elektr energiya iste’'molini boshqarish masalalarga echim topilgan

Tayanch iboralar:axborot va mantiqiy diagramma, quvvat sarfi
protsessor kontrollerlan, energiya dispetcherlar, iqtisodiy samaradoriik

BredpeHue ACY 8 anekmpoaHepeemuky npednpusmull obecneyueaem cucmemHoCb

ynpaeneHus U 8bIiCOKOe Kaye

eeyaem mpeﬁosaHqu KOoHUenuuu asmomMamusayuu ynpasnerus 3HBDS€IT7UKO£7 npe@npuﬂ-

muil € ycroeusix hopMuUpyeMo20o 3Hep2emuUYecKo20 pbiHKa

Knwyeeble crioga:
HUSA, MUKPOMpOUEeCcCopHble KOHMmMponnepsbl,
mueHoCMb, MUKPOIMPOUECCOPHbLIe KOHMPOonepsb!

aHepeaoducrnemyeps!

CmMeo npuHAmuUnA ynpaeneH4YecKkux ‘DELUeHULj nonHoOCMbKO OoMm-

LIH(DO,DMEL(UOHHOwV()aUHGCKc'Lq CXeMa, pexum anexmponompeﬁne-

Kapwubaes AW, "?f'
HIKW, OM® nekanu, —
T.0.4.
ish rejimiari, mikro-
Hapaynnaes B.1L., &)
HIKWY, «3nektp sHepreTukay |
kacheapacu,
KaTTa YKUTYBYM
3KOHOMUYecKan aghghek-
Pacynosa b.U.,

Xoanprn BakTAa caHoaT KopXoHanapwaa SnekTp  3Heprus
VCTEBMONUUNEPUHVHI UL peXuMnapuHu GoLuKapull acocuaa 3nekTp
3HEPrus WCTEbMONW Camapafopnuri Ba WLWOHYNUNWUIVHW  OLUIMPULL
3HepreTuka coxacupa SHr  aonsap6  mMyommonapgaH — Gupwu
xucobnaHagu. ByHaain MyoMMonapHu ONAMHUHN ONuWwAa SbHKU, caHoaTt
KOPXOHaNapuHWHI 3MEKTP 3HEpPrust UCTEbMONN UL PEXUMNapUHM
onTuMan OolKapuw JKapaéHWHU Taxnun kunuwpaa GolKapyBHUHN
axbopoT-MaHTuKui cxemack (AMC) H1 Ty3uw Taknud atunaau.

By cxema acocwaa caHoar KopxoHanapuaaru Gapuya anekTp
KypunManapHu Wwnaw pexumMnapuHu  Xampaa SnekTp  3Heprus
CcUaTUHM HAIOPAT KUMULL, TEXHWUK Xucobra onuw, Kabyn KUNuHraH Ba

UCTEBMON  KUMUHraH  3nekTp  GanaHcuHW  caknaw,  anekTp
TabMUHOTUHUHI  anoxuaa napameTpnapuHu xucobnaiwl, 3anekTp
YCKYHanapuHuWHr  pexanu  npodunakTuka WWNapuHu,  3nekTp
uctebmonnm  GyimMya  MabnymoTnapHu  @BTOMaTUK  apxuenal
BasudanapuHn 6axapu MyMKUH.

AMC  cyHkUuanapn  caHoaT  KopxoHanapuaa  3Heprus
MEHEXMEHTUHUHT  TALLKUAWA-TEXHUK  TY3UNManapuHWHr - anoxuaa

3neMeHTNapu ypracuga TakcumnaHagu. CaHoaT KopxoHanapuparu
MaBXyA 3Heprus xuamarnapu ydyyH xoc 6ynraH Golikapys
opraHnapura: ©ow 3HEpreTWK, YHUHr YpuHGocapnapu, acocwit
aHepreTuka xuamatu (Bynumnap, uexnap, Gioponap Ba rypyxnap)
paxbapnapu, 3Heprus gucnerdyepnapu, MabnymoT WWFULL TU3UMMapU
Ba MeHexepnap kupaau.

BolwkapyBHHr  AMCHM Tysuw xapaéHupa yHKUMANapHu
aBTOMaTNaWTUpPULL  AbHU, Maxannuii  Ba XOpPWKUA  caHoaT
KOpXOHanapu TOMOHMAAH WWNab 4uKapuiraH TexHWK BocuTanapra
ILTUOOP KapaTuWw Kepak XymnafaH, cearvp ceHcopnap, ynyaw
yarapTuprudnapu, KoMmyTatopnap, MabnymoTNapH NUFULL Ba KaWTa
VWNaWHUHT Mypakkab Kypunmanapu, MabflyMOTHU HaMOWWULL KUnWLL
Mocnamanapu, MUKponpoceccop KoHTponnepnapu, 3XM, Gaxapuw
mexaHuamnapu, Siemens, Analog Devises, Grayhill Ostagon
systems, Fastwell, Advantech, Measurement Somputing, Honowell,
Industrial tech, Reus, TREI GMBH, Pepperl+Futchs Group Ba
Gowwkanap.

BolwkapyBHUHT axbopoT-MaHTUKWiA cxemacu caHoart
KOpXOHanapufa anekTp 3Heprusicu WUCTebMONUAaH camapanu
doiipanaHnHWHT J4acTypuii TabMUHOT TU3UMUHU WWwnab yvkuwaa
Myxum acocuamp. AxBOpOT-MaHTUK CxeMacuHWHr Goluka aBTomaTvk
Oowkapye TuamnapuaaH dapku, AMCHUHr yHKCUSNapU 3NekTp
3HEeprusic ucTebMonuaaH camapany donfanaHuWHUHT AacTypuil
TabMWHOT TU3UMKU TOMOHMAAH TEXHOMOrMK TunAaa co3naw Ba
Tynavpub Gopuw, WYHWUHIAEK XWM3MaT KypcaTyBuu XoaumnapaaH
yHMBepcan pAactypnaw TunnapuHu ounuwHyM Tanab kunmaingurad
Golwka fgacTypuil Bocutanapcua gactypnawtupunau.

HOKW, «3nekTp aHepreTura»
kacheapacu, MarucTpasT

/

AxBopoT- MaHTUK Cxemanapu caHoaTt KopxoHanapuwaa 3nekTp
3HEeprus UCTEBLMONU PEeXUMNapUHM BoLUKapulW anropuTMNapuHmn
TEPULHWHT  Mypakkabnuru, ynap  épaamupaa  GoluKapui
(YHKUMANApUHYM  amanra owmpunraHnurun 6unad uaoxnaHaaw,
ByHaaH Tawkapu, AMC é&paamupa caHoat KOPXOHaNapUHUHC
3NEKTP 3HEepPrust UCTEBMONW peXuMnapuHu Bowkapuw  ydyH
Aactypuii TAabMUHOTHW naeHTunkaTcusnal, maTtemartumk
MOAENNapUHN Ba anropuTMNapvHn Kypuw MMKOHWU MaBXya.

LWyHuHraek, AMC, xyaan axbopot Gowkapys Tuaumunn (ABT)
noiivxanall )xapaéHUHUHI MyXUM Ba pacMUil Kucmnapu ypracugaru
anokagmp. AxBOpOT-MaHTMK CXemacu caHoaT KopxoHanapuaa
Bolwkapys o6bekTnapu ceaunapny agapaxaaa KuckapraH Takavpaa,
caHoar KOPXOHanapuHUHI 3NeKTp 3Heprus UCTEBMOMN
PEXUMNAapVHU aBTOMAaTUK BoLKapyBura uHAMBUAYan éHaallanm.

OnekTp yckyHanapuHu axbopoT-MaHTMK CcxXemacu opkanu
GoLKapuw CTPYKTypacu pacMaa KenTupunraH.

AWK — astomatTnawTupunrad uw xonu, TBAT — Tawkunot
GOLUKapYBUHUHT aBTOMaTUK TU3UMU.

By cxemapa kyinparv 6enrunanuwnap Kabyn KUnuHran:

1.KOpXOHaHWHr 3NeKTp TapMOFU X0Natu TYFpucuga MabnyMoTHM
anoka BocuTanapuaaH pyixataaH YTKasuw Ba YHUHM TY3UNULWIWHW
TaHnaw,

2.Qaon anekTp oknamanapu TyFpucugarn MabnymoTNapHu
pyvixathaH yTKasulw Ba KOpXOHa, WCTebMOnYunap rypyxnapu ea
MHAMBMAYaN UCTEebMONUMNap y4YyH SipUM COaTfMK toKnamanapHu
xucobnaLu;

3.PeakTue anektp loknamanapu TyFpucugarv mMabnymoTrapHu
ynapHu Golwkapuw Koinapuaa pyixataaH yTkasuw (KOpXOHaHWHM
INEKTP TAPMOFM TYryHnapuaa);

4. PeaktvB KyBBaTHM OGolKapuw NyHKTNapuaa KydnaHww
TyFpUcuaarn MabnyMoTNapuHu pyinxataaH yTkasuw,

5 KopxoHa, Bynumnap, uexnap Ba 3Heprua capdnaigurad
UCTEBMONYUNAPHUHT (haon SpUM COaT/IMK toKnaManapuHu Teakop
Bawoparnaly;

6.KopxoHanapHuUHr  3Heprust capguHu  TapTubra
MYaMMOCUHW Xan KUMULW COXacuHW LWaKNNaHTUpuLL;

7.KopxoHaHWHr KyBBar ucTebmonu PEXUMNAPUHWHT
KypcaTkuinapuHu xucobnaly;

8.KopxoHaHWHr  3nekTp
MabnymoTnap;

9.OHeprua AUCNeTYEPUHUHr KoMmnbloTep 6GunaH uHTepdaon
anokacu opKanu KOPXOHAaHWHI 3Heprus capduHu Taptubra conuw
MyaMMOCUHW Xan KUNuLW NynnapuHn aHuknaty;

10.KopxoHaHWHr 3Heprus capcpuHu TapTubra conuw 6Byindya
HasopaT TaabupnapuHn amanra oLWMpPULLHK TaKuKnaLy,

conuuw

TapMoFW  Xonatu  TyFpucuaaru
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TEAT AV Mawnymotnap 6asacu 14.3nekTp 3Heprus cappuHm
BOLWKAPULLHUHI OKUMOHa ycynnapu y4yH
KOPXOHaHWHI B0l 3HepreTuri Ba Uwnad
yukapuw  6ynvHManapwaa  xuamar
KypcaTyByYM XOAVMMApPHW MabHaBWA Ba
MoAAWIA paFbaTnaHTUpULL;

15.3nekTp KUXO3NAPUHUHI 21}
PeXUMNapuHKL y3rapTypuira KapaTunraH
> HasopaT  XapakaTnapu  TyFpucugaru
MabryMOTIapHW Taxnun KUMULW; SHeprs
TeXaw Yy4yH MabHaBWA Ba MOAAWA
parbaTtnaHTvpuw.

Pacmpaary KyloK u4vavknap KopxoHa-
HUHF  3MEKTP SHEPruscvHW UCTebMON
KWL peXUMnapuHA Teskop Golukapui
PEXUMUHW aKC 3TTUPaaW.

Xynoca Kwnvb auTraHga, caHoaTt
KOPXOHanNapuHWHr  @nekTp  SHeprus
WUCTEBLMONU  PEXMMNapuHN  GoluKapuw
camapagfopnurin Kyn xuvxataaH Maexys
MabryMOTNAPHUHI UWLOHYNMNUI BunaH
SenrvnaHagw.

MabnyMOTNapHUHE  ULLIOHYNUAUIMHA
Bvpnamumn HasopaT KWL KOPXOHaHWHN
anekTp aHeprus vcTebmonu
PEXUMNaPUHUHT vHAVBMAYan
napameTpriapu TyFpucuaaru  Xakukun
MabrnyMoTriapra acocnaHagu SibHu,
pyxcaTt aTunraH uerapa Kuiamatnapu,

BaKTHWHI Y3rapuil Tabuvati, MaHTUKWiA

s 1 U3YUNVK  Ba  Kylummya -  XapaéH
- napamveTpnapu ypracuaaryn Oofnuknuk

acocuaa, ynapHu Kypww yqyH

PEerpeccuod Taxnun Ba CYHbWUA HEWPOH

TawknunoTHn Gowkapuw

TeXHOMOrnK XapaeHHUHI
oneparop TOMOHUAAH
Gowkapuw

TexHONOruK XapaeHHUHT
MabnymoTnap ysatuu
TapMoFu

TexHonoruk
cepBepnap

— v

Kontponnepnap

OE=
(8
S— " "
B HTennekTyan HTennekTyan TapMoKnap ycynnapura acocnaHraH.
¥n4oB ac6obnapu | Wxpoum ynuosuM WKPOYM pCal-'?lgag L P KOpXoHanapu
MexaHusmnap acbobnap MexaHuamnap

TYSWIManapuHvHr  anekTp  SHeprusi

Pacm.1. 9neKTp ycKyHanapuHu ax6opoT-MaHTHK cxeMacu opKanu GowKapuil CTpyKTypacH VCTSEMOIW.  peXvMnapy  Bowiapuil
- y4yH  axbopoT-MaHTVK  cxemanapugaH

11.OneKkTp Tapmoknapu Ba CaHOaT KOpXOHanapuwHW anekTp  (poganaHvll  KOpXOHanmapHWHT  3MeKTp  3Heprus  UCTEbMONU

TabMUHOTW TUSUMNAPUHUHT XONaTWUHW ONMTUMannaLlTUpULL; pPeXumMnapvHn  Oolkapul  TUSUMIAPWHX  ronxanall KapaéHuHU
12.KopxoHaHWHr KyBBaT capdu pexumnapu TyFpucuaa Teskop Kynaw 6ynraH Typra KenTvpagu Ba 3MekTp SHeprvs UCTEbMOSN
MabIyMOTHWU HaMOWLL KANMWLL pexumnapvHn  Golkapuw  y4yH Typnu  xun  Baswdbanap Ba
13.KopxoHaHWHr 3nekT 3Heprus capdpuHu TapTubra conuw  dyHKumsanapHu Gaxapaan. Hatwkaga caHoat KopxoHanapwuia anekTp
YUYYH vwnatunagurad MabnymoTnap 6asacviHm WaknnaHTupuL, BHEPriA NCTE bMONMVHUHI CamapaAopIMIHA OLIVPULLITa SpULLIMNaaN.
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1. Mapmiinos KO./. CaHoam kopxoHanapu y4yH ABT dacmypuli masMUHOMUHU spamuw y4yH Scada dacmypu
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CYBrAPMOHWYECKUE KOJIEBAHUA BTOPOI'O NOPALKA B
ABYX®A3HbIX NIEKTPO®EPPOMAIHUTHBIX LIEMAX

Ushbu maqolada ikki fazali elektro-ferromagnit zanjirlarda yuzaga keladigan ikkinchi tartibli
subharmonik tebranishlar ko'rib chigilgan. Shuningdek, induktiviikiar va ketma-ket ulangan
kondansatorlarning qarshi ulanishidan tashkil topgan ikkita bir xil ferroresonant konturdan
iborat bo'lgan ikki fazali chastota bo'linishini hosil bo'lishi ko'rib chigiladi. Nochizigli
induktivliklarning ikkifamchi chulg ‘amlari bir-biriga ketma-ket mos bog'langan va doimiy tartibda
magnit maydon hosil gilish uchun diod bilan shuntlangan bo'lib, ikkinchi tartibli subharmonik
tebranishlarni olish uchun zarur

Tayanch iboralar: energiya nisbati, avtomatik parametrik salinimlar, subgarmonik
salinimlar, chastota konvertéru, elektroferromagnetik zanjir, faol kuch, reaktiv quvvat, quvvat
balansi, o'rtacha usul, amplitudin asta-sekin o'zgartirish usuli, asimptotik usul, chastota-
energiya nisbati, raqamii usul

B daHHol pabome paccMoOmpeHo rnosyyeHue cybeapMOHUYECKUX KonebaHrull emopoz0o
nopsdka 8 08yxghasHblX 3NeKmMpopeppoMacHUMHbIX yensx. A maKKke paccMOmpeHo
cosdaHue ycmpolcmea 0OsyxghazHoz2o Oenumens Jyacmombl, Komopblld npedcmasnaem
coboll 0Gsa UGEHMUYHLIX GOEPPOPE3OHAHCHbLIX KOHMYypa, U3 BCMPEYHO20 COBOUHEHUS
uHOykmueHocmell U nocnedosameribHO COeOUHEHHbIX KoHOeHcamopos. BmopuyHbie
OOMOMKU HENUHEUHbIX UHOYKmMueHocmel coelUHeHbl co2nacHo — nocnedosamesnkbHo U
3awyHmuposaHbl OUOCOM Of1f Cco30aHUA NOCMOAHHO20 Ma2HUMHO20 oA, Heobxodumozo
na nonyyeHus cybaapmoHUYecKux konebaHnul emopoao nopsadka

Knroveebte cnoga: 3Hepeemuyeckue COOMHOWEeHUA, asmonapamempuyeckue Koneba-
Hus, cybzapmoHuYyeckue Konebarnus, npeobpazosamellb Yacmomsbl, 3neKkmpogeppomasHum-
Haa yenb, aKkmusHas MOWHOCMb, peaKkmueHas MOWHOocmb, banaHc mouHocmel, memod
yCcpedHeHUs, Memod MedneHHo-MEeHAWUX amnnumyaod, acuMnmomuYyecKut Memaod, Yyacmoms-

UGopynnaes M.,
npodeccop kadeapb!
«OnexTpotexHuka» Tawl TY
wm. U, Kapumosa, A.TH.

Toeboes AH.,
AOUeHT kadeapbl
«GnektpoaHepretuka» HITW,
K.T.H.

Toraes U.B.,
MarucTpaHT kadeapb!
«3nekTpoateprevkax HIMU

© Wbopynnaes M., Torboes A.H., Toraes U.B6., 2020 1.

HO-3Hepzemuy4yecKoe COOMHOWeEHUE, YUCeHHbII mMemod

7's

B Hactosiliee Bpems B pasnUuHbIX OTPAcnsX 3MEeKTPOIHEpPreTUKu:
ycTpo#cTBax aBTOMATWUKKM, TenemexaHwku, WHdopMaLMOHHO-
N3MEPUTENBHOI TEXHUKN, PEneitHoN 3alyThbl U APYMMX LUMPOKOE MpUMeHe-
HWe HaxoAAT pa3nuyHOro pofa npeobpasoBareny SHepruu, Yucna das u
4acTOTbl, OCHOBaHHbIE Ha aBTONapameTpuuecknx konebannsx 8 MHorodas-
HbIX HEMMHENHbIX Liensix CocpeaodeHHbIMI napameTpami.

B uensx ¢ aneKTpoMarHUTHbIMK KonebaTenbHbIMIU KOHTYpamu mpw
onpefenenHbIX YCNoBKUSX MOTYT BO3HWKaTL aBToKonebanns, KoTopble Bbl-
3bIBaIOTCA NEPUOAMYECKAM U3MEHEHMEM HENWHENHOM MHAYKTUBHOCTU. [Mo-
CKOMbKY W3MEHEHWE HEenMHeNHOM MHAYKTUBHOCTI MPOMCXOANT NOA BO3aeN-
CTBMEM WCTOYHWKA NUTaHWSA, TO Takve Lieni Ha3blBaloTCs aBTonapameTpu-
yeckmn [1, 2, 5, 6, 9, 10-12].

AsTonapameTpuyeckue konebanus (AMK) Bosbyxpatotes Takke B Le-
NAX C HENMWHeWHbIMKM peavcTopamn 1 emkocTamu [7, 8, 13]. Mpupoga amx
konebaHWi 3aBMCUT OT CMOCOBHOCTU HENUHEMHBIX SNEMEHTOB  Lienu
HaKannueaTb OfpeaeneHHoe KONMYecTBO 3HepriM, KoTopoe HeobBxoanmo
ANs Bo3BYKAEHNA 1 noaaepxaHus konebaHna Ha To! N UHoi YacToTe.

C npaKTU4eckon TOYKW 3peHns HanbonbLUWiA UHTEPEC MpeacTaBnsloT
asTonapameTpuyeckie konebaHns B 3neKTPOEppPOMarHUTHLIX  Liernsix
(3®ML), crnocobHble passreaTh HoMblUMe MOLLHOCTH, KOTOpPbIE MOTYT BbiTh
M1CNONb3oBaHbl NS CO3AaHNA BTOPUYHBIX UCTOYHUKOB MTaHUS, T.e. npeod-
pasoBaTeneit 4acToTbl 1 Yucna a3, cTabunuaaTopos, yCUnUTENei MOLLHO-
CTU 1 T.N. YCnoBusA BO3DYKAEHWA 1 xapakTep npoTekanns npoLieccos AlK 8
OPML| 3aBucAT B OCHOBHOM OT MapameTpoB Lienu, OT CTereHn HenmHenHo-
CTW (heppOMarHUTHOTO 3MEMEHTa, HayanbHbIX YCIIOBUW, aMANUTYALI U da-
3bl BXO[IHOTO BO3AENCTBUA.

OcHoBHOW 3ajiadelt MpOEKTUPOBaHWS W pacyeTa heppoMarHuTHbIX
AenuTenei YacToTbl sBNsTCA obecneyeHne HapexHon pabotel Aenutens
NPy MakcMansHOW OTAABAEMOA MOLLHOCTU Ha Kawayl eauHuly Beca
ycTpoiicTea 1 Bblbop NapameTpos, BHELLHUX MO OTHOLLIEHMIO K HENWUHEHOMY
3MEMEHTY 3NeKTPUYECKMX Lienei.

Paccmotpum aHanua gByxdpasHoro aenurens yactotsbl (puc.1), npea-
cTaensioLLero coboi ABa AEHTYHbIX heppOpE3OHaHCHBIX KOHTYpa, COCTO-
SALWMX U3 BCTPEYHOTO COEAMHEHWS WHAYKTUBHOCTEN W nocrefoBaTensHo
COeAMHEHHbIX KOHAEHCcaTopoB. BTOpUUHble OOMOTKWM HEMUHENHbIX WHAYK-

TUBHOCTEN COEAWHEHbI COMMAcHO — MOCNEeAOBATENLHO U 3alLyHTUPOBaHEI
AVIOOM AN CO3aHNs MOCTOSHHOTO MarHWTHOTO Mons, HeobXxoaumoro
ANA MONYYeHNs YETHBIX rapMOHUK. [pu MOAKMKYEHNN YCTPOCTBA K UC-
TOYHMKY MUTaHUA ¢ HanpskeHuamn Us w1 Uz npy onpegenerHblx cooTHO-
LWEHNSX MEXAY HAMU W napameTpamu obmoTok Wi u W2 B EMKOCTSX KOH-
AeHcatopoB C deppope3oHaHcHbIX KOHTYpoB Bosbykpaotca AlMK Ha
yacTote cybrapMoHuku BTOporo nopsaka. Mpy a1om thassl Bo3OyKAEHHbIX
konebaHwit caBuHyTHl Ha 180°, Tak Kak co3aaHHble Tokamy NEPBIYHBIX Y
BTOPUYHbIX OBMOTOK MarHUTHbIE NOTOKM HENMHEMHBIX WHOYKTUBHOCTEN
CKNafbIBaTCA B OJHOM CEpAEUHNKE W BbIYMTAIOTCA BTOPUYHLIX OBMOTOK
— BO BTOPOM.

LLlyHTpoBaHue BTOpUYHBIX 0BMOTOK Aronom [ obecneuvsaer camo-
NOAMarHM4MBaHe CepaeyHUKOB BbINPAMNEHHbIMU TokoM. Takum obpa-
30M, YCTpoiicTBa nossonsioT obecnewsats camooadyxaeqve AMNK Ha
yacTote CybrapMOHMKM BTOPOrO Mopsigka 3a CYeT MapaMmeTpu4eckoro
N3MEHEHUS UHAYKTUBHOCTW HENMUHENHOTO pPEeakTMBHOTO anemeHTa. B cu-
cTeme MoryT BosbyxaaTses cybrapmoHudeckue konebanus (CrK), amnnum-
TYAbI KOTOPbIX PaBHbI, HO OTAMYatTeA No hase Ha 180°, PasnuyaioT ga
pexuma Bo3byxaeHus CIK:

@b, =d
L 0° u 180° (pexum 1) (1)

D, =d

B
" 80° u 0° (pexum 2)
[nst aHanMaa YCTaHOBMBLLETOCS PEXVMA 3aKOHb! 3MEHEHNS MarkuT-
HbIX MOTOKOB B (hepPOMArHUTHOrO aMieMeHTa UMEloT BUA;

D, =D, +D,, cos(ot +p, )+ D,, cos(wt +p,)
D, =D, + (I),mcos(wt +¢, —180° )+ <I>2mcos((at +p, —180° ):
=@, - @, cos(ot +¢,)-D,, cos(ot +p,)

Am

(2)
Xapak'repucmxa HamarHW4MBaHNa HeNVHENHoro anemeHTa annpokcu-
MUpYEeTCA HenosHbIM NONMMHOMOM TpeTbeﬁ CTeneHun:

i, =ad, +bd; S
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ocTaenas (2) B (3) v npeHebperas YneHamu, OTNNYAIOLMMCS OT YacToT W
1 2w MONYYUM BbipaXeHue Ans TOKOB:

i, = Ay, + ACos(ot + @, )+ A, Silot + @, )+ B, Cos(20t + ¢, )+ B, Sil(201t + ¢,)
iy = Ay, + A, Coslwt+ @, )+ 4, Silot + @, )+ B, Cos(201 + ¢, )+ B,, Sin(201 + ,)

@)
rae
Ay, = ad, + bD + ?@udsf » ¥<pﬂ<p§ + %@f@zms@w‘ ~p,)

A, =ad, + %CD,’ + 3Dy D, + ?d), @} +3b®0<Dl¢zcos(2¢, - qp,)

A,, =3bD,D,D,Sin( 29, — ¢,)
3b .3 2 3b 2 3t 2 )

B, =a®d, + chz +3bD;D, + Td), D, + LD Dy cos(..q:, —qp:)
B,, = - L@@ D,Sin2p, — ¢,)

3 . 3b 3b
Agy = a®, + 6B + T DB + B}~ B Drcos(2 —0,)

. .. 3b
A= _( ad, + %”@,’ +3DBD, + B, D} 36D, D, Pyc05(20, — @, )]
Ay, =3bD,DD,Sin 2, —p,)
By, = _( a®, + %4)3 +3bD;D, + %Cpﬁd’: = %d'od)l:"‘as(z‘l’l —P. ))
B, =—%D,@, Sin(2p, —¢,)

Hanpﬂx(eva Ha HENMUHEMHbIX WHOYKTUBHOCTW:
ad

U, = T* =—oxd,, Sir{oxt + @, )= 20D, Sir 20t + ,)
t

U,= dj‘” = oD, Sir{axt + ¢, )+ 20D, Sin 20t + @, ) ®)
{

Bblpaavm TOkV 1 HanpsxeHus B KOMNNeKcHoi hopme:

[al =(jAla +A2a)("jn Ia: =(jBla +B:ayjpl

Iy = (A + 4, )07 1y, = (jBy + By (6)

U, =-ob, (7"

Uy, =od,t ”

Uul = —2(0@-_.,'(/}“'
U,, =20, (%

TorAa KOMMEKChI NOMHbIX MOU.‘HOCTeﬁ COOTBETCTBEHHO BblpaXaloTCsa
% 1l =
§ a = Eb al al

Sn2 = _2-0 a2 103

g (7)

Unly S'b: =%l‘f‘b: Tya

Sy =

&
2

WY MOLLHOCTY ANsi CyBrapMOHUK BTOPOro NopsiaKa:

Sal = %(‘ oD, £ ) (A:a —JAy, )f e

Vinn:
1 8o e
Py=—50®, 4, =~ 7{1@,@, @, Sin 2, — ¢, )

0, = %’»amf + %(D,‘ +3bD; D} + %Q)f@f +3b0,D} D, Cos(2¢, — @, ,’]

Py =2 00Lb0,010,5iM20, 0,)

3 2 ;
P,= Emcp;mbcbod’!&n@% -¢)

3 "
P = —Em(Dllmb(Do¢zSn(2¢] —¢, )

@

O = Ty

[a@f + %(D.‘ +3bDyD] + ?@,’oﬁ ~ 3P, DD, Cosl(2, — @, )j|

©)

B cooteetcTBmM ¢ (1) Ana Aeyxdastbix SPML Heobxoaumbim ycro-

BMEM npeobpa3oBaHWA SHEPrMM YacToTbl 2w B JHEPTUIO YacToTbl W
Byper:

Py =-Py,

) (10)
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un
00 <2(Pu —@,. < 1800
180° <2¢, - @y, < 360° (10a)
Beensa o0boaHaueHus:
o = bDydD,Sin(2p, — p,) (11)
11a

f=i +%¢5 +3bD] + 3D e
=20, -,
k. 2P _

n T oay

20 _
e SIS

K,, =aSiny
K, =-p-aCosy

n aHanuanpys asyxdastylo SOML B pexume Bo3byxaeHus CIK BToporo
nopsaka, 3aMeTUM, YTO 3TW PEXMMbI OCTAIOTCS CTPOTO CUMMETPUYHBIMA W
CABMHYTBIMM Mo (hase Ha 180°. Boaseas B KBajpaT W CIOKUB YpaBHEHUS
(11) 1 (11a) nyTem HecnoXHbx NpecbpasoBaHuii NONY4UM YPaBHEHUA KpU-
BblX BTOPOrO MOpSAKA OTHOCWTENBHO KBAAPaTOB aMnWTYZ MarHUTHbIX
noTokos ®12 n @22, (rae O+ -MarHUTHbIA NOTOK cybrapmoHuku 1 ®2- coctas-
NAOWAA MarHUTHOrO MOTOKA OCHOBHOI rapMOHMKY):

48] + D] + 160 + 4437(1’11 + 8D, _';_:'(Kq B a}[): -

12)
8 232, A
&, - a)p; 2(x,- )i oE[I\Fi (k,-af]-0
T.e. NpUXOANM K YypaBHEeHUAM, OAUHaKOBbIM 41 oboux KOHTYpOB.
lu:[ A] Ucui[ B] '[c;=(?05A
Rp=10 Om
Uei
3 =~ 180 =
2,5 160
2,0 140 h
1
15 120 ] 1
1
1
— — : :
1 \ !
1 i
h : } + ?
120 140 160 180 Un[BJ.
Puc.1. BXxoa-BbIXOAHbIE XapaKTepUCTUKU
A C=80Mxd
Uaia [ B, U=80B
R3=50M
R=5 Om
180 — R=10 Om 4
1 1
160 + s
— ] 1
i s
140 : :
: ]
— H H
3 1
o i : :
Il 1 H
| ! $
- 4 a a
0 (4 ! E ' '
vy o ' '
i E : | E Il L
0,2 0,4 0.6 0,8
o[ Al

Puc.2. 3aeucumocts amnautyab! CT'K or Toka noagmarHnuusaqmus
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Ucin[ Bl o Bbilwe NpuBeAEHHLIA aNTOpUTM BbIBOAA YPaBHEHNA ABWXEHUA NO3BO-
L=06A NAeT nonyyatb ypaBHEHUs! CBOETO poja B «CTaHAApTHOM» dopme, He
Rl noanexaiuve Kakomy-nubo npeaapuTenisHOMy npeobpasoBaHuio npu
_______ NPUMEHEHUN METOAA YCPEAHEHMS.
féo A i IMpeumyliecTBamin NpeanoxXeHHon cxembl AByxdasHoro deppomar-
HUTHOTO AENUTENS YacTOThl C OBLLMIA MATHUTONPOBOAAMM NO CPABHEHMIO
C W3BECTHbIM YCTPOWCTBAMMU, SIBMSIOTCH YMEHbLUEHWe BecorabapuTHBbIX
noka3arenei 1 NoTepb 3a CYET 3aMeHb! ABYX FPOMO3ZKUX TpaHcthopMaTo-
POB C YeTbipbMs OOMOTKaMW C OAHUM TpexcTepxHesbiM LL-oBpasHbim
TpaHchopMaTopom.

ViccnepoBaHus NpeanoxXeHHoN cxembl AenuUTens nokasanu, YTo Aak-
Has cxema yBenuuMeaeT oBnacTb CyLECTBOBAHUS CyOrapMOHWYECKMX
konebaHuii v KNJ, a Takke ynyJwaeT BHelHWe XxapakTepucTuku. Paspa-
BotaHHoe YCTPOWCTBO ((heppOMarHUTHLIN AENUTENb YacToThl) MOXET
BbiTb UCIONB30BAHO ANA NUTAHUA JBYX AaBTOHOMHbIX NoTpebuTenel npo-
TMBOA3HBIM HANPSHKEHUAMI NOHWKEHHOW YacTOTbl B aBUALMOHHOW OT-
I, pacnu, cucTemMax perneiiHoi 3alluTbl U aBTOMaTUKW, TenecurHanuaauum

Puc.3. BHewwHWe xapakTepucTHku JKEenesHoAOPOXHOro TpaHcnopTa u 1.4.

1 1
T

PP eI XAt I
o el e P e O P

e

E =

=
P

0.8 1,2 1,6
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FOKOPU KYYJTAHULUIW SJEKTP Y3ATULL JIMHUANTAPULOA
MY3HU OJ1IAUHU O BYUUYA YCITYBUU KYPCATMAIJIAP

ULLITAB YUKWUIJITAH

Kaco6og J1.C., Kapwubaes AU.,
M.C. Ocumu Homuaarm HOKW, 3M® pekanu,
TOKMKUCTOH TeXHUKa T.¢.A
YHUBEPCUTETH,

3HepreTuka chakynbTeTm
[eKaHu, T.Ah.H., AOLEHT

XamugoB A A,
HOKW, «3nekTp aHepreTukay
Kkacenpacu, marucTpaxt

PaxmoHoB ®. H.,
HOKW, SM® pexann
YpuHBocapy

Magolada xavo liniyalarida muziash xolatini sezilarli darajada kamaytirish usuli sifatida termoeletrik isitish usuli atroflicha keltirilgan
Istish modulining samaradorligi va kamchiligi ko rsatilgan. Shuningdek elektr uzatish liniyalarida muzlash xolatlarini kelib chiqishi va shu
xodisaning yuzaga kelishiga zamin yaratovchi sharoitlar sabablari alohida ko'rib chigilgan.

Tayanch iboralar: elektr uzatish liniyasi, muzlash, matematik modul, o'tkazgich, tok. shamol tezligil, namiik, magnit maydoni, isitish

B cmamee nodpobHo npedcmasrneH
memnepamypbl 3aMep3aHus & e030YWHbIX ITUHUSX

mepMo3fieKmpuYecKuli
[NokasaHa 3ghgpexmueHocmb U HedocmamoK mefiogo2o Modyns

Memod Hazpeea, Kak criocob CYyuecmeeHHo20 CHUXeHUsR

Takxe

paccMompeHbl npuYvuHbl 803HUKHOBGHUA 3aMepiaHusa Ha JIUHUAX 3nef(mponepedaqu u ycnoeus, cosdarouwue no4ey ansa noseneHus

3Moeo fefieHuUs

Knioveenle cnoea: nuHus anekmponepedayu, 3amopaxusaHue, mMamemamuyeckull Modyrb, MPo8oGHUK, MOK, CKOpocmb eempa,

8l1aXXHOoCMmb, MazHUMmHoe nose, omorieHue

TepMoaneKkTPUK UCUTULL YCYNU 3NEKTP NINHUACUHU UCUTULL Aera-
HU amac, Ganku anekTp 3HEepPruacuHK y3aTull BakTuaa coaup 6ynagu-
raH Tabuuit nyKkoTUwNap Tydalnu YHUHr aTpoduaa aTtMmochepa
XaBOCUHW UCUTKG Typaau. Bua okopuaarv CUMHWUHT MarHuT MaigoHU-
HU ULLINATUW XaKuaa ranvpamna

Hasapuara abTubop 6Gepcak, TYFpu yTkasruygaH TOK yTraHaa
YHUHr atpoduaa MarHuT MaingoH nango 6ynaau. By MaiAoHHMHN
MarHuT Ky4 YusuKniapy KOHCEHTPUK ainananapaa »ounawaau, YHUHr
Mapkasuga Toknu YTkasrud Oynagu. Toknu yTkasruy artpoduparv
MarHuT ManfgoH WyHanuwu yTkasrudyaaH yTaétrad TOKHUHT MyHanuwu-
ra xap AouM kaTbuit myBoduK 6ynagn. KydHWHTr MarHuT Yusvknapu
WYHanMWuHU rumneT Kougacw GunaH aHuknaw MymkuH. MacanaH,
arap ToK kuTob Bapafu TEKUCNUrMaaH Talkapuaarv busgaH yHanrau
yTkaaru4 opkanu yrca, by yTkaaruy atpocduaa coaup 6ynagurad mar-
HUT MailaoH coaTt BakTu Oyiuya WyHanrad 6ynagun. Arap yTkasruM
opkanu Tok kutob Bapafu Tekucnurupaw 6usra kapab iyHanuwaa
yTca, yTkasrwy atpoduaary MarHuT MaifoH coaT BaKTUra Kapama-
Kapwu WyHanraH Oynagw. YTkasrudgaH yTaéTraH TOK KaHdya katra
Bynca, yHuHr atpoduaa coaup GynaguraH MarHUT MainfoH LyH4Ya
Kyunu 6ynagu [1-3]. Tok WyHanNWUWW yarapraHga MarHuT MaioH xam
¥3 yHanULWnHN yarapTupaau.

YTKasruyaaH yaoknawrad capu MarHuT Kyd Yu3uknapu Kampok
Xoinawaau. MarHuT MaiioH MHAYKCMACW Ba YHUHI WUHTEHCUBNWMU
Kamanawn. YTkasruy atpoduaa daszonart MarHuT ManaoH KyynaHraH-
nury 1-pacmaa kypcatunrad [4].

MarHuT ManaoHHUHI Ky4W YTKaaruyaarn TOKHWHM KuiAimaTtura Ba
YHUWHr YyacToTtacura 6esocuta 6oFnuK.

Vrkasrig|

Maruut-Maiftonny

PacMm.1. YTKaaruuHuHr atpochaa MarHuT MainaioH WwaknnaHuim
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XapakaTtnaHaétraH anekTp 3apaanapuHUH MarHuT Y3apo Tabeu-
py Kyimaaruda TywyHunagu: xap Oup xapakaTnaHaétraH anekTp
3apsau  asofa  xapakaTnaHaéTraH 3apsgnaHraH  3appanapra
TabCup 3TYBYM MarHUT MaitaoHWHK xocun kunagw. By duank Tabuuit
X0Auca, nekuH 6up mabHoaa y €ku Oy hakTHUHT MaBXyanuru atpod
-MyXUTra 3apapnapHuHr kenub Ynkuin 6unan Gornuk.

OneKkTp cTaHuuanapu ucTebMonyunapra anekTp SHepruscuHn
TallUW KapaéHuaa ysaTull nNuHuAnNapwaa WykoTuwnap Maexya.
OnekTp NuHUANapuaa MUHUMan WyKOTULWMapHU TabMUHNaW Myam-
MOCKM Xap AOUM 3MeKkTp uwnab 4YukapyB4Yunap TOMOHWAAH tosara
KenraH. MeTannapHWHI 3NeKTp Kapwunuru kabu xoccacu Tabuuin
6ynub, )yaa nact TemnepaTypanapaa nabopartopus LuiapouTnapu-
AaH Talkapy, YHAaH KyTUNUW Jespnv MyMKWH amac. [laBnatnap
Xap AUnNu 3NeKTp NUHUSNapUHK KypuLL YYYH KaTTa Mukgopaa mabnar
axpaTagu, YyHKU Xap Wunu crtaTucTUkada KypcaTuliuya, anekTp
3HEprusicu UCTELMONW acta-cekuH owmnb Gopmokaa. 3asoanap Ky-
punMokaa, SHrv Typap-xon OuHoNnapu Kypunmokaa, Temup wynnap
eca anekTpnawTupunmokaa. BynapHuHr Bapyacu anekTp cTaHcus-
napvra 1oKHW owwupaawn. Y3ok macodara ysaTWul y4yH CTaHaapT
ykoTUWw papaxacu 5% fAaH owmacnuru kepak. Bup kapawpa 6y
KypcaTKuy KaTTa amac, aMMO KaTTa KyBBaTnapra kenraHga WykoTu-
wnap Mukaopyw 6up Heya munnuapara eTUwnM MyMkuH. Y aapap on-
AVHW ONULL Y4YH UMKOHCK3 Bynca, LWYHWHT Y4yH, CWU3 ynapHW axiiu
UWNaTULW Y4YH XapakaT Kunub KYpULLMHIME MyMKuUH. By foa Hasoun
AaBnaT KOHYMNWK WHCTUTYTWAAH Taknud eTwunraH edumra acoc
6ynapn. ®ukp ofaui. SNeKTp NUHMANapuaa My3 Ba Mya XaBduHW
ceaunapnu aapaxaga kamauTupuwl ydyyH atpodaarun XaBoHU WCK-
TAW KUos. By METanmHWHI XapopaT pexumuHu Byamacnuk yvyH
amanra owwpunaau [5-8].

UeutruiHm xucobnaw nuuua -15°C atmocdepa xapopatuaa mya
6unaH Konnanmacnuru Ba 10 m/c wamonu, xaso Hamnuru 85% Gynrax
xonga 67°C HucOuin ucuwu etapnu. Mcutul anemeHTUaa UCCUKIUK
Kapwmnurn eTapnu 6ynuwm kepak. KOkopu xapopaTtnapaa WUCCUKMUK
KaplWnuMk Ba MexaHuk Kydra OofnuK. Mccuknukka Yugamnunuk-
MeTannap Ba KOTUWIMaNapHUHr  lokopu Temnepatypaja ras
Kopposusicura YuaaMIUNUry Gunax aHuKNaHaau. OnekTp
matepuannapu UCUTTAY 1OKOpU 3MeKTp Kapluunukka ora 6ynrad
maTepuangaH Tauépnauuwu kepak. Opgaun  kwnub aWTranga,
MaTepuanHuUHr SMeKTp KapLunuri kaHya tokopu Oynca, LyH4a
Kuannaun. LUYHWHr yyyH, arap cu3 KampoK Kaplunukka era 6ynrad



S/IEKTPOSHEPIETHKA

cvM aTpodmaary MarHiT MaiaoH Xap AoviM
sunawTvpunMaraHd 6ynca, MarHUT MangoHHU
ANEeKTPp ToKUra TYFPUAAH-TYFPU ainaHTUpuUL
ceavnapnu Mmysadpdakuat Gepmanan. LLyHWUHN
/ EVL YYYH UCUTWLW 3NemMeHTWHW LY WwapT acocuaa
/ MLLNaTWLW Kepak.

/ 3nekTp neunapw yyyH ucutridnap uwnabd
IOYMoxymny | Kamurq / uYsMKapulAa eHr  Moc  Ba  eHr  Kyn
vwnatunagurad enekTp Kapluiuri loKopu
6ynraH aHUKNUKAarn KOTULLIMAnapAUp.

Y Y'Y Kyssat Bynapra xpom Ba HuKen (Xpom-Huker),
/ cosnaruy TEMUP, XPOM Ba ariOMUHWIA (TemMUp-XpoMm-

anMUHUIA) acocuaarv KoTuwManap Kupagau.
MarHur mMangoHaaH awnaHTUpPUNraH TOoK-
HUHI KMAMATW XKYAa KWK BYNrany yuyH Tern-
LMW UCUTTMHK Tarnmaimus. OQuameTtpu 0,3 mm
Henrmm Ba 0,085 mMM® KECUMNM HUXPOM MM eTapnu
' 9IIEMEHTH 6ynaan. Ywly MCUTTUHHWU UCUTUW  YYYH
] pyxcaTt etunraH okum 67°C, 0,35 A etapmu.
XvicobnaHraH WCUTIMY  YYYH TOK KWiAMaTK
MarHuT yaraptupruydaa, wamonnaw Hucbatu
Byivda  cosnaHvwy  kepak. Mwum  Tok
6upnamun  ypanuwaa okuwm  cababnu
VKKUNam4mn ypanuwaa tonka cum
Vicutuw mogynu vwunatunagn.  CapanamanapHuHr  Hucbatu
TNIMHUAHUHT  OMEepaLyoH OKUMW  KuiamaTtura

Kapab TaHnaHUWK Kepak.

Xaxmu 25x12 cm 6ynraH 6utta veuTuw
moaynu 43 cM paauyc nauaa wkobuin xapo-
patHn caknab Typa onagn. O6-xaso
LWAPOUTUHUHI WHTEHCUBNUrMra Kapab, cama-
pajopnuK HaTwkara epuwn yuyH xap 1,7 m
A2 VICUTWLL MOAYNUHW YpHATULL Kepak.

YpHaTuw vwnapuiy Gownawpad onauH
VICUTULL MOAYINUHWHE TYFPU MWFUNraHnurira ea
CO3MaHraHnUrra  WLOHY  XOCUN  KUMWL
Kkepak.Mcutuiw  MoaynuHuM ypHaTuw  Kynaa,
6utta TaptTubpaa Gaxapunagn. MUeuruw
moaynnapu opacugar macoda KeTma-ket
1,2 M paH owmacnurn kepak.Ueuruw mogynm
aBTOMaTVK paBuwaa odnaH  pexvmaa
avn vwunanau. Xap 6up  vouUTMW  MoAynn
—— Tvaumaarn Oolka MoaynnapaaH MycTakun
Pacm.3. UcuTuil MyaynuHM YMYMUA KYPUHNLWIN vwnaigu. Moayn noacTaHcKsAari onepaTop-
mMaTepuanHn Kabyn KUncaHra, ysyHpoK ySyHNUIM Ba KMHMKPOK KECUMNW  AaH Mabilym 4YacToTanap opanwugaru ioKkopu 4actoTanu curHan
MaijoHra era veuTrd Kepak ©Bynaan.tOKopy KyunaHWWNW SnekTp KypuHUWWAA akTMB-nawTupuw BypyFuHu onaan. YactoTta kaHanu
NVHWANAPUHUHT  MarHUT  MaiigoH napaMeTprnapv onekTp MaijoH arnoka Ba aBTOMATNAWTUPULL 3XTUEXNapW YYYH WwnaTunaauraH
napameTprapuaaH apkin ynapok nact skaHnuruHW xucobra oricak, 4YacTtoTa Auanas3oHuaaH lokopuaa xownawraH 6ynuwm kepak.

MarHuty
npeobpasosarenuy] /

/,

Pacm.2. UcuTuis mMOoAYNMHUHT NPUHLMN CXeMacu
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WCCNEAQOBAHWA MO UHTENNEKTYAIIbHOMY YNPABIEHUIO
CUCTEMOU SNEKTPOMPUBOAA B LWAPOBbIX MENIbHULIAX

MasnoHos X.A.,
CT. npenopasarens kades-

; ; ; A bl «3NeKTPO3HepreTkay,
Elektr boshqaruvi tizimining aqili nazorati xozirgi vaqtda katta e'tiborni tortdi. Ushbu Pk sosieNTp P

maqola tadgiqot soxasidagi barcha umumiy muammolarni tizimli ravishda ishlab chigadi HIH
Elektr boshqgaruvi tizimida aqlli boshqaruvni qabul qilishning axamiyati va usuli tushuntiri-
ladi, so'ngra elektr boshqaruvi tizimida ishlatiladigan noaniq nazorat va neyron nazorati
hususiyatlari kiritiladi
Tayanch iboralar: aqlli nazorat, noaniq nazorat, tup tegirmon, elektr boshqaruvi tizimi,
omil maydon Ypuos W.P,,
AoUeHT kadeapbl

«ABTOMATU3ALMM U

UHmennexmyanbHoe ynpaeneHue cucmemol anexkmponpueoda npuenexkno 6onbuwioe
ynpasnerusi» HITU, KT.H.

8HUMaHue 8 Hacmosuiee spems. B danHol pabome cucmemamuyecku ebipabambisaromes
ece obuwue npobnemsl 6 3IMoM HanpasneHuu uccnedosaruli. OGbLACHAGMCA 8aXHOCMb U
Memood npuHAMUSA UHMenNneKmyansHo20 ynpasneHus 6 cucmeme 3nexkmponpueoda, a
3amem 8800AMCH XapakmepucmuKu HeYemxko20 ynpasneHus U HelpoHHO20 ynpasneHus,

npuMeHsAeMble 8 cucmeme 3nexmponpusoda

Knioyeenie cnoea: UHmMennekmyanbHoe ynpasneHue, Heyemxoe ynpaeneHue, wapo-

8as MenbHUYa, cucmema 3nekmponpueoda, hakmopHbie nons

Myxammagues 6.C.,
MarucTpaHT Kaeapsl

VHTennekTyankHoe ynpasneHue B UaMenbyeHuu py bl ABNSETCSH HOBbIM
3TanoM passuTUs Hayku of asTomatMueckom ynpaenenud. B HacTosiee
BPEMS UCCNeJoBaHNA U NMPUMEHEHWe UHTENMeKTyanbHOro KOHTPONA passu-
BaloTCs BO MHOMX obnacTsx. B To e Bpems, ero pa3ssuTie MPUHOCUT Ho-
Bble WA U HOBbIE METOAbI ANA CTPaTerv YNpaBNneH!s CUCTEMOIA AMEKTPo-
npusoja. Kak u apyrie npegmeTbl, MHTENNEKTYanbHbIA KOHTPOMNb MPOM3BO-
AWTCS W Pa3BUBAETCS Ha OCHOBE MPAKTUKM PELLEHUS BaXHBIX MHXEHEPHbIX
W TeXHUYeCKUX 3apay u3-3a TpeboBaHWA pa3BUTUS Haykn U TexHuku. C
YNyulUEHUEM CTENeHN aBToMaTi3aLumu obbeKT ynpaBneHus CTaHoBUTCA BCe
Bonee cnoxHbiM. [Inf NpoLeccoB, B KOTOPbIX MaTeMaTU4ecKylo MoZAenb
TPYAHO MONYYUTb MMM OHA CMOXHA, Knaccuyeckne U CoBPEMEHHbIE TEOPUH
ynpaBneHus He MOTyT MoNy4uTb AOBONLHO XOPOLLWIA pesynbTat, Aaxe ecrnu
OHM aBCOMIOTHO HUYEro He MOTYT UM AaTb. Ho kBanuduLupoBaHHbIi obcny-
KUBaIOLLMIA NepcoHan MoxeT cBobogHo paboTtaTh ¢ py4HbIM yripaeneHuem.
Tem He MeHee, YenoBeK ecTeCTBEHHbIM 06pa3om Co3AaeT UAeHo, YTO ONbIT
KBanudUUMpoBaHHOro nepcoHana MoXeT ObiTb UCnonb3oBaH B KauvecTse
TEXHOMOTMM aBTOMATUYECKOrO yNpaBMneHus B kayecTse sTarnoHa. Passutue
KOMNbIOTEPHBIX TEXHOMOMA YNpaBNEHUs 3acTaenseT enaemoe, ObiTb
npaepoit. KoMnbioTep MOXET BbINOMHATL KOHTPONLHY paboTy B COOTBET-
CTBUM C OMbITOM ¥ MeToAaMU KBanuULMpOBaHHOTO NepcoHana U akcnep-
TOB, OCHOBbIBAsiCb Ha €ro (DYHKLMAX B NOTUHECKOM MbILLNEHUM, CYXKAEHUM,
NPU3HaHWK, NPUHATUKM pelueHnid, yuebe u apyrx acnekrax. C Apyro cTopo-
Hbl, 6blN JOCTUMHYT 3HAYUTENbHbIA MPOrPece B UCCNEA0BaHUSAX BO MHOMX
aKaaemuyeckux obnacTax, Takux kak MCKYCCTBEHHbIA MHTENNeKT, SKCrepT-
Has cucTema, HepBHas CeTb M HeyeTKas normka, B KOTOPbIX UCCneayeTes,
KaK BbIMONMHATL (YHKUMIO YENOBEYECKOTO MO3ra, pa3nnyHble METOAbI KOH-

el

«3neKTpoaHepreTikay,
HITH

dib

TPONS, UMUTUPYIOLYME 3HAHUS NIOAEA. U MbICNb NpeAnaraeTcs ¢ pasHbix
TOYEK 3peHUs B 3TUX UccneaoBaTenbCkux paboTax, Takux Kak akcnepT-
HbliA KOHTPONMEP, HEUPOHHBIA KOHTPONb U HEYETKUI KOHTPOb, KOTOPbIE B
COBOKYMHOCTU Ha3bIBaIOTCA UHTENNEKTYanbHbIM KOHTPONEM.
VickyccTBeHHas MHTennekTyanbHas cuCTeMa YnpaBneHus AomkHa
UCrIoNb30BaTL APYrod MEeToA YNpaBneHWs B COOTBETCTBMM C APYIUM
ynpaBnenvem. HepsHoe ynpaBnenue, HeyeTkoe ynpaenexue, yripasne-
HNE HeWPOHHOW CETbIO W reHEeTUYECKUIA anrOpUTM MOXHO paccMaTpueaThb
KaK cemMeiCcTBO annpoKCUMAaTOPOB HeMMHERHbIX thyHKLMA. JTH annpokcu-
maTopbl MOryT AaBatb Gonee TouHble pesynbTathl U UMeTb Gonblue npe-
MMYyLLECTB, YeM OBbI4HbIA OLeHLMK dyHKuMiA. KoHKpeTHas Moaenb 06b-
eKTa ynpaenenus Oyaet Heobxoauma ANA ynpaBneHus ¢ TpaauLMOHHbIM
OLEHLMKOM (hyHKUMIA, 3TO SBNSETCA BOMbLUMM OrpaHUYEeHNEM, MoTomy
YTO O4eHb TPYAHO MOMyYUTh TOYHOE AWHAMMUYECKOe ypaBHEHWe COCTOS-
HAS BO MHOMMX cnyyasx Ans yenoseka. Ho orpaHuyeHue He MOXeT no-
BNUATL HA WMCKYCCTBEHHYIO MHTENNeKTyarnbHylo CUCTEMy YrpaBrneHus,
KoTopasi He HyxaaeTca B Mojenu obbekta ynpaeneHus. CooTeeTcTylo-
Las perynupoBka MOXeT YNyylUUTb NPON3BOANTENBHOCTL UCKYCCTBEHHOM
MHTENNeKTyanbHoi cucTeMbl yrpasnexus. Hanpumep, Bpems Hapacta-
HUS KOHTponnepa HeueTkoi normkv B 1,5 pasa BbicTpee, Yem onTumu3a-
TOpa, BpeMs NajeHUs KoHTponnepa HeyeTkoh norvku B 3,5 pasa BbicT-
pee, YeM OMTUMU3IATOpPA, @ KOHTPONNEp HEYeTKOW NOrUKW UMeeT MeHb-
Wee MUHUManbHoe HanpskeHue. VAcKycCTBEHHbIA WHTENneKTyanbHbIA
KOHTPONMep MOXHO pasfenuTb Ha TpW Knacca: KOHTPONMpyeMbld, HeKOH-
TponupyembiiA  oByvatoLmii. CTpyKTypa TOMONIoMM W anroputm obyyeHus
TPaAMLIMOHHOTO KOHTPONUPYEMOro OByyatoLLero KoHTponnepa HeApOHHOM
CeTH cTanu (MKCHPOBAHHBIMA U Heus-
MEHHbIMK, 3TOT MYHKT AOMKEH AaTh
Gorblue orpaHUyeHUid KoHTponnepy ¢
3TOW CTPYKTYPOM, TaK Kak BpeMs BbluMC-
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3(heKT BbIYMCNEHNIA He OYeHb XOpO-
wwid. MpumeHeHe HeWpOHHOW CeTH U
metoga npob u owubok nosgonser
u3bexartb atux owwmbok, YTobbl NoBbI-
CUTb CKOPOCTb OBYHEHMS.

HeyeTkoe ynpasneHue - 370 MeToA
yrpaeneHusi, OCHOBaHHbIA Ha ¢hyHAa-



MEHTanbHOM MPUHLMME HeYeTKoM MaTemMaTuku. B TpaauumoHHbIx obnacTax
TEXHOMNOMMM YMPaBNEHWS TOYHOCTb AWUHAMUYECKOrO pexumMa CUCTeMbl
YNpaBsneHuss ABMSETCA KIIOYEBbIM MOMEHTOM, BAMSIOWMM Ha addekT
ynpaeneHus, Bornee KOHKpETHyl0 AMHaMUyeckyto WHcbopmaumto, Gonee
BbICOKYIO TOYHOCTb. OAHAKO ANS CNOXHOM CUCTEMbI JUHAMUYECKHA NpoLiece
CUCTEMbI He MOXeT ObiTb OnMcCaH TOYHO W3-3a CAMLWKOM BOMbLIOrD Yucna
nepemeHHbIX. ViHXeHepb! 4enaioT Bce BO3MOXHOe, YTobbl COKpaTUTL AUHa-
MUYECKWMIA MPOLIECC TEXHOMOTMM ANA TOYHOrO YNpaBMeHus, HO pesynbTatbl
He OYeHb YAOBNETBOPUTENbHbIE. TO €CTb TPAAMLIMOHHBIE TEOPUM CUCTEM
YNpaBneHus UMetoT CTPOTUI KOHTPONb Haj NPOCTOM CUCTEMON, HO He UMe-
I0T CTPOrOro KOHTPONS HaA CoXHo! cuctemon [1].

TeopeTyeckn HepBHas ceTb 06nagaeT CUNLHOM CNOCOBHOCTLIO CHHTE-
3UpoBaTh UHAOPMALMIO, KOTOPas MOXET PelluTb BCe CroXHbie Npobnembi
YNpaBreHus, ecni CKOpOCTb pacyeTa A0CTaTo4HO Bbicoka. K coxaneHuio,
HeT MOAAGPKKM COOTBETCTBYIOWErO KOMMbIOTEPHOro  0BOpyAOBaHUS
HelpoHHOM ceTW. Ho cuctema anekTponpueoja, ynpasnsemas OAHUM
HEMPOHHbLIM YripaBneHuem, oTeeyaeT TpeboBaHUAM HENMHEMHOro ynpaene-
HUS W BbICOKO HAAGXKHOCTH, HanpaBneHHoW Ha 0COBEHHOCTU ynpaBneHus
cucTeMon anekTponpueoga. OAWHOYHBIA HEMpOH SIBNSETCA OCHOBHOMW Ya-
CTbIO YripaBneHns B KOHTpOMepe HeMpoHHo! ceTu. Ero moaens, kak noka-
3aHo Ha puc.1.

Ha puc. 1 wi(i=1,2,3) - cooTeetcTBylowmi Bec, Ku - koadduumeHt
nponopuuoHansHocTy, f (e) - dyHKUMs BO3DYXAEHUS C MakcUManbHOWK
npeaenbHoM amnnuTyAoM.

ulk)= K, (k) (k) | W |
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BHyTpeHHee npou3BegeHue BekTopa Beca W W BXOAHOTO BeKTOpa X
AenuTes Ha eekaosy Hopmy ||W|| BekTopa Beca Ans CXOAMMOCTH CTpaTe-
™MKn ynpaBneHus. OyHKUMA camoajanTUpoBaHWA OAMHOYHOrO HEMPOHHOTO
KOHTpOInepa peanuayeTcsa nyTem uameHeHus Beca [2].

B pactumpeHHom maciuTabe MOXHO paccMOTPeTb U3MenbYeHUe B Menb-
HAUAX W aHanua pakTopHoro nons Ha 3eKTMBHOCTL W3MenbYaeMoro
Kommnnexca.

daKTopHoe none WapoBUAHbIA MeNbHULLI UMEET BO3MOXHOCTb BbiTb
npeAcTaBneHo Auarpammon Vcukaea puc.1. Sta Anarpamma oTpaxaer rnas-
Hble CTPYKTYpHbIE CBS3M U3HYTPU CUCTEMBI W pa3pellaeT HarmsaAHo Npeano-
NOXUTL BO3AENCTBUE MOMEHTOB Ha 3HaYeHue anekTponoTpebnerus (3].

[nagHble NO3MLMK HA AuarpamMme 3aBefeHbl Mo 4 rpynnam MOMEHTOB,
onpeaensLLMM TexHonoru4eckui npoiecc. PasdneHne MOMEHTOB U3HYTPH
rpynn ynpolyaeT OLEHKYy BO3AEWCTBMA Takoro WNU Xe ApYroro
takTopa. Koe-kakne MOMEHTbI, UMEIOT BCE LLaHChl BbiTb UHTErpU-
poBaHbI B 2 rpynMbl, UMK e OTHOCUTCA K OAHOM UMK APYroi rpyn-
fne B 3aBUCMMOCTW OT MOTMBMPOBAHHOM (DYHKLWM OMTUMM3ALIMM
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Puc.2. Moaenb HelipoOHHOM CeTV ANs ynpaBieHus NoMonom

€M, NOTOMY 4TO KaK pas 3TW MOMEHTbI ONPEAENSIOT YTO, BaXHbIM SBNAET-
C MUHUManbHOE KONMMYECTBO 3HEPrUM AN BbINONHEHUS TEXHONOTU4ECKO-
ro npouecca. KoTopble OTHOCAT BNaXHOCTb, abpasuBHOCTb, MPOYHOCTD,
NNOTHOCTb, rPaHyNOMETPUYECKHUIA COCTAB U Apyrve napameTpbl.

MapameTp KpenocTb — OCHOBHOW NapameTp Ny U3MENbYEHUN, YeM OH
Bbillle, TeM Bonblue 3HEPrUK NPUAETCH 3aTpaTUTL Ha paspyLueHue Belye-
ctea. o3ToMy HaCTPOWKy CCTEM YNpaBneHus crieflyeT NPOU3BOAUTb ANs
BELLECTB OAHOM rpynnbl KpenocTu, NMBo xe AONONHUTENbHO HacTpauBaTh
cucTemy Ha paboTy Bo BceM AuanasoHe kpenocTu. [ins npouecca cyxoro
nomona BnaXHOCTb ONpPeAenseT W3MeHeHWe YCMOBUA W3MeNbyeHUs,
HanunaHue matepuana Ha pabouue MOBEPXHOCTH, CO3AAHNE KMOAYLUKMY,
Melaiowei uaMenbyeHuio. [ina npouecca MOKpOro momorna BRaXHOCTb
BbIPaXaeTCA B COOTHOLUEHUW TBEPAON U XMAKOK (a3, YTO CKasblBaeTCA Ha
AarnbHeilueM pacxoAe 3Hepriiv B TeXHONOrM4eCkoM npovjecce.

OyHKkumn 3aBucumocT P v Q ans moaenupoBaHus MoryT ObiTh
3ameHeHb! hyHKUMAMK annpokcumanuy naketa MATLAB. Takum o6pa3som,
mojenb obvekta ynpaenenus Oyaer npeacTaBnsTe M3 ceba age
napannenbHble  (PYHKUMM  annpokcumauuM  (NpU  MoAenupoBaHuu
Gonbluero yucna NpoLeccoB, COOTBETCTBEHHO, YBENWUMBAETCS U YUCNO
(YHKUMA — B3aMMOBNUSHMEM NapaMeTpoB Apyr Ha Jpyra peleHo
npeHebpeyb U3-3a  3HaUMTENbHO GONbWEro  BRUSIHAS  BXOAHbIX
napameTpoB), OTHOCUTENbHblE 3HAYeHUS BLIXOAOB KOTOPbIX OyayT
YMHOXATbCA Ha BEC MoCTynaroLen B MenbHULY pyasl. Mogens MenbHuLb!
B toolbox «Simulink» npeacrasneHna Ha puc. 3.

PaspaboTka MHTEnmneKTyanbHoro KOHTponnepa Mnu TpaaWLMOHHOTO
KOHTpOnnepa, SBNSeTCA He YeM MHbIM, Kak CO3AaHMeM OTHOLIEHUS OTpa-
XKEHWS OT TeKyLlero COCTOSHMUSA, OLMOKA CUCTEMbI U KOHTPONMPYEMOi
BEMMYMHbL. Pasnuune MHTENMeKTyanbHOro ynpaeneHus U TpaauLMOHHOro
YnpaBneHus 3aknioyaeTcs B TOM, YTO MOCNEeAHWA NPoeKTUpyeT KOHTpon-
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npotecca.

PaccmoTpum chakTopHoe rore WwapoBoi MenbHUUbL. [ina npo-
CTeWLLero cyyas rpynna KOHTponMpyeMbix hakTopoB MOXeT ObiTb
npeAcTaBnieHa OAHON BENWYMHOA. [INA paHHWX cucTeM yrpaBne-
HUS, B npoveccax, rae AOMycKancs 3HauuTenbHbW pa3dpoc no
Ka4yecTBy romona, TakoW BENMYMHON MpUHUMAnach MPOU3BOAY-
TenbHOCTb 00OpyAoOBaHUA. Ha npeanpusTusx, r4e Bblguranuch
Boriee XecTkve TpebBOBaHWS K KaYeCTBY rOTOBOFO MPOAYKTA, Bbl-
XOZIHO# BEKTOP COCTOS U3 ABYX BENUUMH: MPON3BOAUTENBHOCTH ¢
KkavectBa. C HacTynneH1em spemeH AeduLuTa SHEprvM BbIXOAHON
BeKTOp Obln 4ONONHEH TakMM hakTOPOM Kak 3neKTponoTpedneHue.
Kpome BbilueykasaHHbIX BEMM4MH B COCTaB BbIXOAHOMO BeKTOpa
MOryT BXOAUTb Takve BeNWuMHbI kak AaBneHMe macna B uande,
KPYTALMA MOMEHT Ha Bany, Bec BellecTBa B MefbHULE, TOK B
cTatope NMPUBOAHOTO ABMraTens W T. M., HO BCE 3TW BENUYMHBI
ABNAIOTCA KOCBEHHBIMKA ANS onpeAeneHusl TpeX OCHOBHbIX: amek-
TponoTpebneHus, kayecTBa NOMONa, NPOU3BOANUTENLHOCTH 0Bopy-
[A0BaHUs.
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OUanKo-MexaHM4eckue Ka4yecTsa U3Menb4aeMoro, obpasyiot
OTAenbHyO [PYNNY MOMEHTOB, KOTOPble HYXHO MPUHAMATL BO
BHUMaHUe Npu paspaboTke cACTEMbl YNpaBneHus WaMenbyeHu-

Puc.3. Mogenb npouecca uamens4eHus
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ELEKTROENERGETIKA

nep B COOTBETCTBUN C MOAENbIO KOHTPONMPYEMOTo 06bEKTa, @ MHTeNneK-  yHKLMIO afjanTMBHOTO NepeMeHHOro napameTtpa, MoxeT BbiTb npume-
TyanbHoe ynpasnexue He HyKOaeTca B Mofleny YNpasnsaemoro o6bekta. HeH, 4ToBbl BOCNONHNTL HeOCTATKA IMHEIHOrO perynaTopa v ynyulnTs
WHTennexTyanbHoe ynpasnexne UMUTUPYeT YenoBeYeckuit UHTENNEKT, cnocoBHOCTb K aganTauuu cucTeMsl ANA pasnuyHbiX (akTopos BO3MY-
OnpefenseT BbIXOA KOHTPONNEPa B COOTBETCTBUM C CUCTEMHON OWNG-  LEHWA 11 HENUHEHBIX (PaKTOPOB.

KOi 1 €6 M3MEHEHUAMM W aBTOMATUYECKW HacTpauBaeT KOHTPOnnep. Ha coBpeMeHHOM TeopeTU4eckoM ypoBHe UHTENNeKTyanbHas cucTe-
MaTemaruyeckasi Mogesb CUCTEMbI MPUBOAA MOGENU SICHA B OCHOB-  Ma YnpaBneHns aneKTpOnpUBOAOM MOXET paccMaTpuBaThes Kak cemei-
HOM TONbKO MOA BAWUSHAEM W3MEHEHWI NapameTpoB M HEMWHEAHOTO CTBO HENUHENMHBIX CUCTEM NS WCMONb3OBaHUS CyulecTBylllen Henu-
thakTopa, HO UHTENNeKTyanbHbIA MeTOf yNpaBieHus, KOTOPLIA UMEEeT  HelHON Teopui U MHCTPYMEHTa,
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YK 621.316.925 H M., XoneB I'.OVI,qmeea A.. 200r.
COBEPLUEHCTBOBAHWE CXEM ABTOMATUYECKOI'O BKITKOYEHUA
PE3EPBA HA BbICOKOBOIIbTHbIX PACIMPEAENUTENbHbIX
YCTPOUCTBAX, OCHALLEHHbIX 3ALLUTON MUHUMANBHOIO
HAMPAXEHUA

Bapaxoea M.I.,
3aB. kadeapb!
«Cucremoanepretnin VACu 3
PrAQY BO» KpacHosipckoro rocy-
[Q@pCTBEHHOTO arpapHoro yHUBep-
cuTeTa, A.T.H., npocheccop,
Poccus

Ushbu maqola yuqon voltli tarqatish qurilmalanda zaxirani avtomatik ravishda yoqish
sxemalarini takomillashtinish orqali yuqori voltli mikroprotsessor uskunalari va zamonaviy
kalitlardan foydalangan holda minimal kuchlanishni himoya qilish bilan jihozlangan elektr
ta'minoti tizimlarining ishonchliligini oshirish masalasiga bag'ishlangan. Taklif etilayotgan
qurilma elektr ta'minotining uzilish vagqtini gisqartiradi va bir manbadan elektr ta'minotining
buzilishi sodir bo'lgan iste'molchilarga sinxron bo'Imagan kuchlanish ta’'minotining oldini
oladi

Tayanch iboralar: ommaviy ishlab chiqarish nikohi, zaxirani avtomatik ravishda
yogqish, yugon voltli tarqatish qurilmalari, dinamik barqarorlik, minimal kuchlanishni himoya
gilish, tezkor avtomatik zaxira Kiritish

Xon6oes I.0., =

rnasHbii aHepreTuk HMMK

ﬂaHHaFI cmambsA  nocssweHa eonpocy HadéxHocmu  cucmem

3/78KW7()OCH65)K8HUQ 38 CYEMmM COoBePWEHCIMBOBAHUS CXEM a8moMamuyecKo2o eKMNioYeHuUs

rnosblwenus

pesepea Ha 8bICOKOBONbMHbIX pacnpedenumenbHbiX ycmpolicmeax, OCHaWEHHbIX
3awumoll MUHUMAanNbHO20 HarnpsbkeHusi ¢ npumeHeHuem Gbicmpodelcmeyrowezo
MukKponpoyeccopHoz2o obopydosaHus U cospemeHHbIX ebixmioyamened. lNpednazaemoe
rMo3eonUM CoKpamume 8pemMs rnepepbisa 3NEKMPOCHabXeHus U
obecrnevums rnpedomepawieHue HecUHXPoHHOU nodayu HanpskeHus Kk nompebumensim, y

ycmpoticmeo

KOMOopPbIX MPOU3OWITO HapyweHue 3r1eKmpocHabxeHuss om 00H020 UCMOYHUKE
Kmroyeeble crioga: maccoebili bpak npodykuyul, asmomamuyecKkoe BKoYeHue pesepeaa,

8LICOKOBO/ILIMHbIE  pacripedenumesbHLie  yompolcmea,

OuHamuveckasi  ycmolyueocms,

s
el
Uauesa AA.,
MarucTpanT kadeaps
«OneKTpo3HepreTHKay, —
HrTU ""{ &

3awuma MUHUMAELHO20 HanpsbxeHusi, Bbicmpodelicmeyrouul aemomamuyeckull 8803 pesepea

HapyweHune anekTpocHabXeHUss NPOM3BOACTBEHHBIX nNoTpebuTenei
TPO3NT  MaccoBbIM  Opakom NpOAYKUMM, HapyleHMEeM  CMOXHOTO
TEXHOMOTMYECKOro npoLiecca | 3HaunTenbHLIM Yyiepbom npeanpusTuio. B
CBA3N C OTUM COBEpLUEHCTBOBAHWE CXEM aABTOMATUYECKOrO BKIIOYEHNS
pesepea (ABP) Ha BbICOKOBOMbTHBIX pacnpefenuTentHbIX YCTpoNcTBax
ABNAETCA  aKTyanbHbiM. OBecneyeHne MakCUManbHOrO — COKpalleHWUs
BPEMEH! NEepeKioYeHns Harpy3ok Ha Pe3epBHbI  MCTOMHWK A0
cpabaTbleaHia  3aliuTbl  MMHUMAnbHOTO  HaNpPsXeHUs  ABNSeTCs
HeManoBaXHbIM acreKTOM aKTyanbHOCTH ycoBepLueHcTeoBaHus ABP.

Mpn TpaguuyvonHom ABP BO Bpems nepekmnioYeHns Ha pe3epBHbIn
UCTOYHMK 3NeKTpoABUraTenbHas Harpyaka TEeXHOnorudeckoro npolecca
OTKMIOYaeTCA OT 3alWWTbl MUHUManbHoro Hanpsxenns 3MH, yto moxer
cTaTb NPUYUHON NOMHON OCTAHOBKM Npouecca U ANUTENBHOrO NPOCTOS.
Mpumerenne GbicTpogeifcTeyiowero ABP  (BABP) npegoctasut
BO3MOXHOCTb COXPaHEHUS ABUraTerbHOW Harpyku B pabodem Lukne.
Moatomy coBepleHcTBOBaHWe cxeMbl ABP  Ans  BbICOKOBOMbTHbIX
pacnpejenuTenbHbIX YCTPOWCTB, OCHALLEHHbIX 3alUUTON MUHUMANLHOrO
HanpsXeHUs ¢ NpUMEHeHEeM BbiCTPOAENCTBYIOLLETO MUKPOMPOLECCOPHOTO
0b0opyaoBaHNs B COBOKYNMHOCTU C BbICTPO-AEACTBYIOLMMU BLIKTIOYATENAMM
ABMACTCA aKTyanbHbIM.

OcHoBHoW 3aaavelt npumexeHuss BABP sBnsieTcs npegoTepalugHue
KpaTKOBPEMEHHOTO UCUE3HOBEHUS HanpskeHus, obecneymnsas npu 3ToM:

JAVHAMUYECKYIO YCTOMYMBOCTb ABUraTeNBHOM Harpy 3Ky,

UCKIIOYEHNE OTKITIOYEHIIA 3neKTpoaBuraTenen;

yBenuW4eHe pecypca ABUrateneil 3a CYeT OfPaHUYEHUs NYCKOBBIX
TOKOB;

COKpaLLeHe YuUCen NepepbiBOB 3MeKTPOCHabXeHUA Nnpu aBapuiHOM
UCYE3HOBEHUM OCHOBHOTO NUTaHWA,

MOBLIWEHVE HAAEKHOCTH NEKTPOCHAOKEHUS.

Ha cerogHAlWHWA JeHb OAHOW W3 BaXHEMWWX 3afad MOBbILLIEHUS
HaAEXHOCTU 3neKTpocHabXeHns KkateropuiHblx (notpebutenn | u I
KaTeropum NoO HaAEXKHOCTU 3neKTpocHabxeHus) noTpeduteneit npu
HapyLWeHWN NUTaHUA ABNSETCA MaKCMManbHO CHU3UTL BPEMS BKIIOYEHMS

pe3aepBHOTO NUTaHWA. [nA pelueHns AaHHoro Bompoca HeobXOANMO
COBEpLUEHCTBOBaHWE CXEM aBTOMATU4ECKOTO BKITIOYEHNS pe3epBa.

Pasgute MUKpONPOLECCOPHOU TEXHWKM WM ObicTpoAeicTBYyloWEro
CUNoBOro  0BOPYAOBaHMS MO3BONSET COBEpLUEHCTBOBATb M3BECTHbIE
cnocobul ABP.

Cnocob  aBTOMATM4ECKOrO  BKMIOYEHWA  PE3EPBHOTO  NMUTAHWA
notpebuteneit Ha OCHOBE MWKPOMPOLECCOPHbIX YCTPOICTB BKMIOYAET B
cebs M3MepeHne HanpsKeHUs NPAMOIA MocnejoBaTensHOCTI Ha LNHaX
OCHOBHOTO W PE3epBHOrO UCTOMHUKOB MUTaHWS, Yrma MEeXay BekTopamu
HanpsKeHWIA NPSMOIA NOCNEeA0BATENBHOCTY, MUHUMANLHOTO TOKa BBOAA
KaKZOM CEeKUMM W OnpeferneHne HanpaBneHus akTMBHOM MOLLHOCTH Ha
BBOZE LUMH OCHOBHOTO UCTOYHMKA NUTaHWA.

CornacHo cnocoby BKMiOYeHUA pesepBa Ha OCHOBE
MWKPONPOLIECCOPHBIX W BbICTPOAEICTBYIOLMX YCTPONCTB, NepeknioyeHre
OCHOBHOIO MCTOYHUKA NUTAHWA Ha PE3EPBHLIA NPOUCXOANT B CrieayloLmx
cryyasx:

- NPV YMEHBLUEHWM 3HAYEHUS HANPSIXEHNS HKE 3a[aHHOTO YPOBHS,

- NPV NPEBbLIWEHUN YIMa MexXJy BEKTOPOM HanpsikXeHus npsMon
nocresoBaTensHocTH Bonblue 3afaHHoro;

- NPY MUHUManNbHOM TOKe BBOZA KaXZOW CEKUWMW, CpaBHWBas ero ¢
3a/1aHHbIM 3HAYEHUEM TOKa BBOAA;

- NPV NPEBbILLEHNN 3aaHHOTO TOKA;

- MPU HanpaeneHuW akTMBHOM MOLYHOCTW OT LWMH K OCHOBHOMY
VCTOMHUKY MATAHMS.

Mpu atom HeoOxogumoe Bpems ANS BbINOMHEHWA onepauuu He
NpeBbiWaeT OT BpeMeHW cpabaTbiBaHus 3alWuThl  MUHUMANLHOTO
Hanpsxerus, 1 feiictene BABP GrokupyeTtcs npy KOPOTKOM 3aMblkaHUM
Ha OTXOASLLNX NPUCOEANHEHUAX.

Ha npoMmblwneHHbIX NpeanpuaTUsX  aKkcnnyatupylotes  Gonbluoe
KOMUYECTBO CUHXPOHHBIX U ACUHXPOHHBIX [JBUraTeneil ¢ Knaccom
Hanpsxerus 6-10 «B. MNpakTudecku Bce ABUraTeNu CHabxeHsb! 3aluTamu
MUHUManbHOrO Hanpsixenust (BMH) oT  noHwkeHMs wnu  nonHoro
VCYE3HOBEHUA  HAMpsKEeHWs, KOTOpble AEWCTBYIOT MpU  CHIDKEHUM
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nocnefoBatensHo € HAM  ycTaHaB-
NWBAETCS BbLICOKOBOMBTHLIA 3aALLUTHBIN
BbIKII0YaTensb.

WUmeloTcs cnepywowume npeumy-
wectsa BABP oTHocuTenbHo Tpagwu-
LIMOHHOM cucTeMbl ABP:

) I CII - IT CIII . 1. CoKpawaeTcq BpeMs nepe-

) " kiioverus go 0,02 - 0,25 cex. (npu ABP
3-12 cex.).

/ / / / 2. Tok pewrateneit aBapuvHOW

— f CeKUMu He npesbllwaer 2-2,5 KpaTHbIX

Il

3HaYEeHU HOMMHanbHOrO Toka W Bee
Aeuratenu octaiotes B pabote. [Mpu

Yy

TpaguumonHom ABP  moxHo Obino

CrcTeMa yrpaBIie HES

OCYILECTBUTL  CAMO3anycK  amneKTpo-

Y

¥
ll”’

neurateneid ¢ oblWEed  MOLLHOCTbIO

Puc.1. Cxema GbICTPOAEHCTBYIOLIEro aBTOMaTHYECKOro BBOAA pe3epea
Hanpskerust Jo 0,5-0,7Uyon C BbiAEpXKOW BpemeHu B nopsake 05-1,5
Cex.

B npoMmblneHHbix NPeanpuaTUaX no nepepaboTke ropHbIX PyA
OTKNIOYEHWE fBuUraTenelt MenbHUYHbIX BroKoB, KOMNPECCOpoB, HAcOCOB
NPUBOAAT K HapyLIEHMIO CMOXHOTO TEXHOMOTMYeckoro npouecca, Ha
BOCCTaHOBNEHWe KoToporo Tpebyertcsi 3HauuTenbHoe Bpemsi. [lo
NpeAoTBPaLLEHNIO  KPATKOBPEMEHHOTO  UCYE3HOBEHUS  HanpsiXeHus
peluenvem sensetcs npumeHeHne BABP.

BABP npegHasHayeHo ANA YCTAHOBKW Ha NOACTAHUMAX W
pacnpefenuTentHbIX YCTPONCTBaX NEPEMEHHOro Toka HanpsiXeHuem
6-10 «B pByMA BBOAAMM, OCHALIEHHbIX 3aWMTON MWHUMANbHOTO
HanpsXeHus.

Ha puc.1 nokasaH npumep  CTPYKTypHOM
[AeiiCTBYIOLLEro aBTOMaTMYECKOro BBOAA pesepaa.

Cuctembl BABP moryT 6biTh paspabotaHbl Ans niobbix Apyrvx 3agay
¥ TEXHONOTUYECKUX NpoLeccoB. Ha puc. 2 npuseseHa NpUHLMNUanbHas
cxema 1 coctasnsioluve anemenTsl BABP, a Ha puc. 3 npusesaeH rpaduk
nepexofja ¢ OCHOBHOIO NUTaHWA Ha pe3epBHbI nocpeacTeoMm BABP.

BABP obecneursaeT aBTOMaTMyecKoe MepeKniodeHne Harpysku Ha
pe3epBHbIA BBOA MPW UCYE3HOBEHWN HaNPSKEHUS HA OCHOBHOM BBOE.
lMepeknioyeHne aBapuHOM CEKUMM WMH HA pe3epBHbIi  BBOA
OCYLLECTBNAETCA NyTeM OTKIIOYEHNS BBOAHOTO BbIKMNIOYATENA aBapUiHOA
CeKLWM, BKMIOYEHNA cunosoro Brioka ycTpoiicTBa U ero nocrneaytoliero
WYHTUPOBAHUS  WTATHBIM  3NEKTPOMEXaHUYECKUM  CEKLWUOHHBIM
Bblkntoyatenem. [lnutensHocTs paboTsl curoeoro brioka onpegensetca
COBCTBEHHBIM BpEMEHEM BKIMIOYEHMA CEKUMOHHOMO BblkNtovatens. [ins

cxembl  BbicTpO-

nnaHoBoro obecnyxueanna BABP  wnn  ans  NpUHYAUTENbHOrO
obectounBaHus cunosoro 6noka npu ero  HeucnpasHOCTM
Duaep 1 Dupep 2
P ABP-T1
1 ¢ ¢ 1
2 ( < > ( 2
5 = 1 5
Xt ' rs
I { >/ 2
2 ( <] — / 2
[orpeburens

Puc.2. MNpuHyunuansHas cxema BABP: 1-damyuk moka; 2 - aemomamuyeckull
ebinioYamens; 3 - mupUcMopHbIl kmioy; 4 - yudbposoll 6nok ynpaeneHus u
cunxporuzauuu (LubYC): 5 - ucmoyHuk pesepeHozo anekmpocHabxeHus
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paBHo 30% OT MOLHOCTA NUTAIOLLEN
TpaHcthopmatopa.
3. MepexogHele npouecchl B Auratensx nocne cpabatbisaHus BABP
3aKaHYMBAIOTCS 3a AECATLIE AOMN CEKYHADI.

4. CyHXPOHHBIE ABUraTeNu He TEPSIOT CUHXPOHU3MA.

OcHoBHbIMU ¢hyHKUMaMKU BABP aensatoTca cneaytolee:

1. ABTOMaTMueckoe BKIIOYEHWE pesepBa NpU  UCHYE3HOBEHWUM
HanpsHKeH!s Ha OHOM 13 BBOZOB.

2. AsTomaTuueckoe BKIIOYEHWE CEKUMOHHOrO BblkNloyaTens nocne
OTKIIOYEHUS BbIKNIOYATENS BBOAA.

3. AsTomaTuyeckas OnOKMpOBKA MPW BO3HUKHOBEHWM aBapUiHbIX
PeXuMOB  KOpOTKOrO  3amblkaHus  (ofHoasHbiX, AByXasHblXx U
TpexdaaHbIX) Harpy3ok.

BABP obecneunBaer:

COBMECTHyl0 paboTy C paanuyHbIMK MUKPONPOLECCOPHBIMU Bnokamu
peneHoN 3alLuThl;

BbIsIBNEHWe aBapuiiHbIX pexumoB B PY, Tpebytowmx aBromartnyeckoro
BKIIOYEHNS peaepea;

3anpet pabotel BABP npu cnegytowmx cobbiTusx:

- KOpOTKOE 3aMmblKaHWe Nocne BBOAHOTO BBIKMIOYATENSA (CEKUMA LWWH,
oTXoAswwiA ugep);

- NO BHelWHel komaHae (oaHodasHoe 3amblkaHue B cetn 6 (10) kB u
Apyrve);

Bbldayy KOMaHi B BUAE «CYXWX KOHTAKTOB» Ha BKMIOYEHUE W
OTKNIOYEHNE BBOAHBLIX BbIKMIOYATENEN, CEKUMOHHOTO BbIKMIOYATENS U Ha
OTKIIOYEHME 3aLMTHOrO BbIKNtovatens PY,

KOHTPONb  COCTOSHMS  (BKMIOYEHO UMW OTKMIOYEHO)  BBOAHBLIX,
CEKLMOHHOTO U 3alLMTHOTO Bbikntovateneit PY;
paboTy coBCTBEHHbIX 3aLUuT:
- OTKa3 BKITIOUEHUS CUNOBOTO Broka;
Tek S ® 4cq Complete M Pos: —-4600ms  TRIGGER
¥
: Type
e H\ Source
/ | CH1
1
/ \t Slope
/ } (j‘ Rising
3 5\
2% /
/ \ / . Mode
/ Yt 2 Normal
/
\ / Coupling
Oc
\ \:
CH2 100v M 250ms

30-Nov-16 1510
Puc.3. l'pachuk nepexoAa ¢ OCHOBHOrO NUTaHWs Ha pe3epBHbIN NMOCPEACTEOM
BABP: 1 - ocxoeHoe numanue; 2 - pesepeHoe numaHue; t — epems
nepeknyeHus — 2 ms



- HETOTOBHOCTb BHeWHel cxembl PY k pabote BABP;

- HECOOTBETCTBUE KOHTPONMPYEMbIX HanpsKEHWA W TOKOB 3afaHHbIM
napameTpam;

- OTKa3 BKIOYEHUS OAHOTO U3 BBOAHBIX Bbikriovateneil e PY;

- OTKa3 BKNIOYEHWUA CEKLMOHHOTO BhikntovaTens B PY,

- npoBoit TMPUCTOPOB CUMOBOrO BIIOKA B peXUME OXMAAHMS;

- NEpEerpes TMPUCTOPOB CUMOBOTO Broka;

- MaKCMarbHO-TOKOBas 3alluTa TMPUCTOPOB CUMOBOTO Brioka.

aBTOMaTW4eCckoe BOCCTAHOBNEHME WTaTHOW cxembl PY npu
NUKBUZAUMM aBapUAHOA CUTyauuu npu BOCCTAHOBMEHUM OCHOBHOMO
nUTaHns;

UncpoByto perucTpaumio cneayrowmx napameTpoB U UCTIONHUTENbHBIX
KoMaHg npu pabore:

- TOKW BBOAHbIX BbIKNioyatenei PY (8 dasax A u C);

- NuHelHble Hanpsixenus AB, BC cekuuoHHbIX TpaHcthopmaTtopos
HanpsiXeHws,

- KOMaHZb! Ha OTKIIOYEHE W BKITIOYEHWE BBOAHBIX Boikniovateneil PY;

- KOMaHZb! Ha BKIIOYEHUE W OTKIIOMEHIE CEKLMOHHOTO BbIKNIoYaTens;

- KOMaHAa Ha BKITIO4YEHUE W OTKIIOYEHUe CUIOBOrO ONoka;

- KOMaHAa Ha OTKIIOYEHNE 3aLLMTHOTO BbIKMIoYaTens.

Ona npumeHenus BABP ocoboe wu3meHeHne B cxemax
aneKTpOoCHabXeHNA CYLIECTBYIOWMX pacnpeAenuTenbHblX YCTPOUCTB He
Tpebyetcs. OpHako ans obecneyeHus ObiCTpOAENCTBUS YCTpOIACTBA
HeobX0AMMO 3aMeHUTL BBOAHBIE W CEKUMOHHbIE BbIKNioYaTenu Ha bonee
BbicTpogeiicTByioLe.

OcHoHble dyHkumn BABP nokasblBaioT, 4YTO AaHHas cuctema
obecneunsaeT HenpepbiBHylo paboTy ABMraTENbHOA Harpyskn U BCErO
TEXHONOMMYECKOro npoLjecca.

YuutblBas  Kaxaylo OCTaHOBKY ABurateried, npuBOAsWYK K
aKoHOMW4eckoMy ywepOy npousoacTBa, npumeHeHne BABP B
COBPEMEHHON NPOMBILLNEHHOCTU CTAHOBUTCS Gonee akTyanbHbIM.

B 3aKnioueHnn MOXHO cKa3aTh, UTO Aaxe KpaTKoBpeMeHHble nepebou
B 9MIEKTPOCHAOXEHUN AN NPeANpPUATIAR MPUHOCAT 3HAYUTENbHBIA Yiiepd,
a npumeHenve BABP npegoTepalyaer Bbllwe yKasaHHble (hakTopbl.
YuuTbiBas, 4TO NOHMKEHUE UMK UCHE3HOBEHUE HANPSKEHNS Hen3beXHbI B
ONeKTPUYECKUX CETAX, NBMAETCS  LenecoobpasHbiM  Nepexoj Ha
coBpeMeHHble ycTpolicTea BABP, koTopble 3KOHOMUYECKM OKynaioTes 3a
KOPOTKME CPOKM M CRyXaT Ha NpeAoTBpalleHMe HapyLIeHUs CROXHOro
TEXHOMOMMYECKOro npouecca, MaccoBoro Gpaka NPOAyKUMW, Bblxog U3
CTPOSA AOPOrocToALLEro 060pyA0BaHMA.
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THE ROLE OF CHINESE MINING INDUSTRY IN DOMESTIC AND
GLOBAL ECONOMY

Magola Xitoyning oltin qazib olish sanoatining jahon oltin bozoriga ta'siri,
shuningdek, Xitoyning 2000-2020 yillardagi iqtisodiy o'sish sur'atlariga bag'ishlangan
Noqulay savdo sharoitlari tufayli Xitoy Xalq Respublikasida iqgtisodiy pasayishning

umumiy tendentsiyasiga qaramay, Xitoyning kon-metallurgiya sanoati o'sishda davom npod)e(z::"p ?:M:::(':MTeTa
etmoqda. Xitoy dunyodagi po'latning yarmidan ko'pini ishiab chiqaradi, dunyodagi XaHuxoy,
dengiz temir rudasining 70% dan ortig'ini import qiladi va dunyodagi kamyob Kurait
metallarning qariyb 90% ni ishlab chiqaradi. Maqolada Xitoyning tog'-kon sanoati
muhimligi va muvaffaqiyatli hukumat va biznes strategiyalarining asosiy tushunchalari
tasvirlangan

Tayanch iboralar: Xitoyning oltin bozon, tog'-kon va metallurgiya sektor, oltin gazib
olish, Xitoyning igtisodiy o'sishi, makroigtisodiyot, hukumat islohotlari, biznes strategiyalari

LanHasi HayyHas cmambsi onuckigaem enusHue Kumalckol 3onomodobbiearouwel INxynubekos M.K.,

3aM. AMPEeKTOpa No 3KOHOMM-
yeckvm Bonpocam HIMK

MPOMbIWNEHHOCMIU Ha MUpPoeol PbIHOK 30/10ma, & makxe Ha 3KOHOMUYecKul yposeHb
pocma Kumas 3a 2000-2020 22. Hecmompsi Ha o6uyull mpeHd 3amelreHusi 3KoHOMUYEeCKo20
pocma e Kumalickol Hapodrol Pecnybrniuke e cesisu ¢ HebriagonpusimHbiMU mopaoebiMu
ycrnosusamu, Kumalckas 2opHO-mMemannypauyeckas MpOMbIUIEHHOCb npodomkaem
Habupame memnbl pocma. Kumal npouseodum OGonee mnonosuHbl MUposolU cmanu,
umnopmupyem 6Gonee 70% muposol mopckol xene3Hol pydbl U npouseodum okono 90%

MUPOBbIX pedKo3emMenbHbIX Memarnnos
Kumalickoeo 2opHodobbieaoule20 cekmopa,
yenewHsbix 20cydapemeenHslix U BusHec cmpameaudl,

Knroyeabie cnoea: Kumalckul pblHOK 30/10ma, 20pHO-Memannypaudeckul cekmop,
dobbiya 3onoma, akoHomudeckul pocm Kumasi, Makpo3KoOHOMUKaE, 20CydapCmeeHHble

pechopmbl, busHeC cmpameauu

B cmambe JdemoHCmpupyemcs eaxHocmb
U OMNUCLIBEIOMCS KIMoYesble KOHUenuuu

Xunsee BA,
MaruCTpaHT yHuBepcuTeTa
XaHuxoy [luaHau,
Kutai

The economy of China has experienced 30 years of tremendous
success, making China’'s economy one of the world’'s largest. The
prosperity depended on a mixed ownership economy that consolidated
capitalism within a command economy. The Chinese government's
spending has been a huge driver of its development.

The gross domestic product is the indicator of the China's econo-
my. The growth was $23.12 trillion being the largest one in the world in
2017. That's 6.8% more than in 2016 (graph 1). China's GDP grew at
6.5% year-over-year in the third quarter of 2018. The Chinese growth
rate has slowed since the double-digit rates before 2013. Its econo-
my increased 7.8% in 2013, 7.3% in 2014, 6.9% in 2015, 6.7% in
2016, 8.7% in 2017 and 6.5% in 2018 (World Bank, 2020).

Nowadays the people's Republic of China is the largest producer
of pure gold, holding the palm in this industry since 2007. The country
is the second largest importer of gold after Russia. Therefore, many
experts of the gold market suppose that China currently has the larg-
est reserves of the main metal currency of our planet.

From 1950 to 2004, Chinese people were officially prohibited to
own gold in any kind of form by law. The long-term ban created an
unprecedented demand for gold jewelry in private sector immediately
after the abolition of this law.

In 1977, China's gold reserves did not exceed 400 tons. A power-
ful boost to accumulation was observed in 2010, when gold and for-
eign exchange reserves doubled in one year. It is important to notice
that the price of a Troy ounce reached its historical maximum. Despite
the high cost of precious metal, Chinese government continued to buy
gold in significant volumes.

All foreign exchange reserves of China at the beginning of 2019
amounted to 3.2 trillion. However gold accounts only for $ 74.07 bil-
lion. The Remaining reserves consist of foreign currencies and debt
obligations of different countries.

The import of physical gold to China has increased by 750% since
2010. China is actively accumulating physical gold in various forms,
pursuing strategic goals unknown to the world. It is clear that the main
debtor and economic opponent of China is the United States of Ameri-
ca. According to official data, China's gold reserves in 2019 amounted
to about 1,860 tons. Every year China extracts approximately 250 tons
of gold that are mostly located in the mines of the East Shandong
province. In 2016 the Chinese government announced that they pro-
duced 453 tons of gold that was set as the world record of the produc-
tion of gold for one year. At the same time, national banks were active-
ly purchasing bars of gold and golden coins on world markets.

China is the world leader of consumption of jewelry gold. In 2017 the
Chinese people bought jewelry gold even more than Indians whose
population has long been famous for its irrepressible love of gold jewelry.
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China energized its previous dramatic increase with massive
government spending. The government possesses strategically sig-
nificant companies that dominate their industries. It regulates the top
3 energy companies: PetroChina, Sinopec, and CNOOC. They are
less productive than private firms and profit just 4.9% for resources
contrasted with 13.2% for privately owned businesses. However
government ownership permitted China to guide the companies to
high-priority projects (Yongtao, 2018).

China requires a few things of foreign organizations who
want to offer goods or services to the Chinese populace. They
should open industrial facilities to utilize Chinese laborers. They
should share their innovation which can be used by Chinese
companies by themselves in the future.

Moreover, The People's Bank of China, the country's national
bank, firmly controls the Yuan to dollar esteem in order to deal with
the costs of exports to the United States. The central bank wants
them to be a little cheaper than those produced in the United States
of America. It can accomplish this since China's average cost of
living is lower than the developed world. By managing its exchange
rate, China can take advantage of this disparity.
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Fig.1. Annual GDP growth rate in percentage terms for 2000-2018

Gold mining in the People's Republic of China has made that
country the world's largest gold producer by far with 463.7 tons in
2016. For the year 2007, gold output rose 12% from 2006 to 276
tons to become the world's largest for the first time—overtaking
South Africa, which produced 272 tons (fig. 2). South Africa had the
leadership until 2006 being the largest for 101 years straight since
1905. The major reasons for this change in position had been due to
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South African production falling by 50% in the past decade as produc-
tion costs there have raised, more stringent safety regulations have
been implemented, and existing mines have become depleted (Zhou
Hao, 2018).
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Fig.2. Production of China's gold industry for 1970-2014

On the other hand, as of 2014 gold output in China had more than
doubled since year 2000. In recent years, China's gold mining industry has
received increased foreign and domestic investment, and project numbers
have increased as more discoveries have been found. China produced
nearly 300 tons of gold in 2008. It is also the only country in the top three
where production rose in 2008. In 2014, production had increased to 450
tons and it was expected to reach 490 in 2015. The second-largest produc-
er, Australia, mined 274 tons in the same year, followed by Russia with
247 tons. South Africa is now in the 6th position with 152 tons.

Domestic producers still suffer from a lack of scale. In 2000, there
were about 2,000 gold producers - most of them relatively small and
unsophisticated by international standards. Few producers are able to
operate on a global platform, though the number of producers had
shrunk to about 800 in 2007 after mergers and acquisitions and re-
structuring and consolidation. Most of these firms' technological stand-
ards and management are weak and inefficient.

The country's oldest and largest gold producer is the China Na-
tional Gold Group Corporation (CNGGC), which accounts for 20% of
total gold production in China and controls more than 30% of domestic
reserves. CNGGC also controls Zhongji Gold, the first publicly listed
gold mining company in China.

China's gold reserves are relatively small (about 7% of the world
total). Production has usually been concentrated in the eastern prov-
inces of Shandong, Henan, Fujian and Liaoning. Recently, western
provinces such as Guizhou and Yunnan have seen a sharp increase,
but from a relatively small base. There is gold mining in Tibet in
Maizhokunggar County east of Lhasa.

Foreign investment

Top foreign investment has come from Canada and Australia.
Though, foreign investment still constitutes a very important part of
gold mining expansion, since 1995 it has no longer been actively en-
couraged by the Chinese government.

Vancouver-based Jinshan Gold Mines Inc. started production in
July at its Chang Shan Hao gold mine in China's Northern Province of
Inner Mongolia, reaching 19,000 ounces of gold by December 18,
1995. The mine is designed to produce about 120,000 ounces of gold
per year, making it one of the country's largest producers.

Multibillion-dollar Indian Liberty Group owns two mines in China
that have been mining since 2012.Gold Fields and Australia's Sino
Gold Mining Ltd., have set up a joint venture focused on discovering
large gold deposits in China with the potential to produce about
500,000 ounces a year. Sino Gold has been buying stakes in Chinese
gold deposits and explorers. In May 2012 it started production at its
Jinfeng Gold Mine in southern China, with planned gold production of
180,000 ounces per year.

Demand and consumption

Most of China's gold output stays in the country where it is trans-
formed into jewelry and manufactured items, though the country's
export role is increasing. In 2007, fabrication rose 18%, helped by
demand from China's increasingly wealthy middle and upper classes.
With a rapid rise in domestic demand, China is now the world's fourth
largest gold-consuming country. Chinese market demand accounts for
9.2% of worldwide gold consumption.

Investment in Foreign Mines

In 2006 the Chinese Government began encouraging some pri-
vate and state-owned companies to pursue mining deals outside of
China. In the 10 years that have since passed, the number of major
mining/mineral projects in Africa that are owned by Chinese firms
have increased from only a handful in 2006 to more than 120 in
2015. A 2016 report stated that Chinese mining companies intend to
continue and even increase investments in foreign assets. In 2012,
the China General Nuclear Power Corporation (CGNPC) invested in
the Hu sab project in Namibia, one of the world's largest uranium
deposits, and mining started in 2015. Chinese mining companies
have invested and purchased assets in Sierra Leone, at least nine
mining companies in South Africa, Zimbabwe, and the Democratic
Republic of Congo (DRC).

Chinese investors have gained the full control over one of the
strategic gold deposits in Russia. According to the signed agree-
ment, the state-owned gold mining Corporation China National Gold
Group receives 70% of the “klyuchevskoe" gold Deposit. The compa-
ny is required to invest half a billion dollars in the mine. The total
reserves of the Deposit are almost 50 tons. The mine is estimated at
2 billion dollars taking the cost of one ton of precious metal as 40
million dollars. In spite of the fact that the agreement is economically
not profitable for Russia, half of the total working staff at the enter-
prise consists of Chinese workers.

Futures market

In January 2008, China opened its first gold futures mar-
ket in Shanghai in response to domestic demand for gold, as well as
allowing its producers to hedge risks from daily gold price fluctuations.

For many years China has been the top producing nation, ac-
counting for 12 percent of global mine production. However, this is 6
percent lower than 2017 and marks the fourth consecutive year of
declines. The downtrend is largely due to tighter environmental poli-
cies imposed by the government. For example, stricter control over
the use of cyanide at gold mines forced several operations to cut
back production.

Moreover, China’s reserves of unmined gold are deep and grow-
ing. By the end of 2017, the country had identified gold resources
and reserves of 13,195.60 tonnes () (fig. 3), a substantial figure in
itself and an increase of 8.45% year-on-year.
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Fig.3. China national identified gold resource reserves 2008 to 2017

The growth of China's mining industry shows no sign of slowing
down. Despite a slowing economy and the continuing trade war with
the United States, the Chinese steel industry shows signs of being
resilient. In 2020, China produces about half of the world's steel and
imports more than 70% of the world's seaborne iron ore. The country
also produces around 90% of the world's rare earth metals. Minerals
from the mining industry in China are used to make everything from
iPhones to missiles, in addition to numerous other goods that the
American consumer and the U.S. economy rely on.

All nine of the biggest Chinese mining companies are included in
the list of the 40 largest mining companies in the world. The stocks of
these companies trade on the Hong Kong Stock Exchange or
the Shanghai Stock Exchange. Namely, the top nine mining Chinese
companies are China Shenhua (integrated energy company), China
Coal Energy Company Limited (focused on coal), Zijin Mining Group
(gold mining and melting), China Northern Rare Earth Group (rare
earth metals), Jiangxi Copper (focused on Copper), Shaanxi Coal
and Chemical mines, China Molybdenum, Shandong Gold Mining,
Yanzhou Coal Mining Company Limited.

China's gold industry is not merely focused on expansion by
acquisition; it has also kept abreast of market trends, exploring inno-
vation and development both domestically and overseas. Over the
years, the industry has expanded to cover the entire value chain,
encompassing exploration, mine production, processing, distribution,
sales, trading and investment.
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Today, many of the larger gold companies, such as China Gold,
Shandong Zhaojin, Shandong Gold and Zijin Mining Group, are keen
to extend their reach and drive growth.

China Gold, for example, set up Gold Jewelry Corporation Limited
to penetrate downstream markets. Its China Gold brand has proved
both popular and successful. As China’'s economy continues to grow
and technological innovation remains a priority, the outlook is bright.
But certain steps need to be taken if the gold industry is to maximize
its potential. (Zhang Yongtao, 2018).

First, mining companies should drive exploration, increase investment
in mining assets and cultivate existing resources to improve reserves and
ensure the sustainable development of the industry more broadly.

Second, the industry would benefit from structural reform.
Underperforming businesses need to be shut down, while a
round of consolidation would improve productivity and remove
excess capacity. Inefficient supply should be reduced, environ-
mental considerations should be increased, risk management
policies should be improved and companies should remain keen-
ly aware of market developments at home and abroad. The in-
dustry should also focus on cooperation along the value chain,
with stronger connections between business and finance, nation-
al and international markets and upstream and downstream. This
would foster growth and encourage innovation to the benefit of
the entire industry.

Third, the industry needs to work together to drive improvements in
areas such as human resources, R&D and sustainability. These are
common issues, which may be best tackled by the industry as a whole.

Fourth, the industry needs to work on a long-term “green mining”
strategy and improve its approach to social responsibility. Principles
and environmental standards need to be upheld, resource recovery
should be enhanced, emissions controlled, governance strength-
ened, and improvements delivered across a wide range of areas,
such as education and training, occupational health, accountability
and safety.

Fifth, the gold industry is already starting to cooperate as part of
the B&R initiative. But there is real potential for further gains, through
integration at home and development abroad. To that end, state-
owned enterprises and private companies can join forces to support
the B&R initiative, seeking out countries with rich gold resources and
working with them to develop mines and enhance production.

China’s gold industry is already in a strong position. But it could
become even stronger. International growth, technical innovation and
an increased focus on environmental, social and governance issues
will help the industry to become a true world leader with global mar-
ket influence. (Zhang Yongtao, 2018).

To conclude, over the past two decades China’s gold market has
developed a robust trading infrastructure, based around the Shang-
hai Gold Exchange, the Shanghai Futures Exchange (SHFE) and
over the counter dealing in the commercial banking sector. The Chi-
nese gold market is still growing and developing affecting the eco-
nomic growth of China and the global production of gold industry
significantly. However, it is believed that China's gold market now
needs to become more integrated with the global gold market, so it
can fully realize its potential.
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Abstract

The article describes the impact of the Chinese gold industry on the world gold market and the economic growth of China for the period 2000-2020. Despite a slowing
economic trend, the Chinese mining industry continues to experience growth. China produces about half of the world's steel, imports more than 70% of the world's seaborne
iron ore, and produces around 90% of the world's rare earth metals. The paper demonstrates the importance of the Chinese mining sector and describes the key concepts of

the successful government and business strategies.
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3KOJOMS M TEXHUKA BE30MACHOC
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OLIEHKA NMPO®ECCUOHAJIbHbIX PUCKOB NPU AOBbIYE WU U3BIEYEHUA

30/10TA U3 PY] MECTOPOXAEHUA MYPYHTAY

O'zbekiston Respublikasi sanoatining barqaror, dinamik va mutanosib rivojlanishi
sharoitida korxonalaming raqobatbardoshligini oshirish, ishlab chiqanshni modernizatsiya

qilish, texnik va texnologik yangilash, mehnatni muhofaza qilish va mehnatga layoqatii Tumodpeesa C.C., -~
aholining sog'lig'ini saqglash aynigsa, foydali qazilmalarni qazib olish va qayta ishlash bilan 3aB.Kacheaps! «TpoMaKonommu v
bog'liq sohalarda asosiy vazifalardan biriga aylanmogda. Zamonaviy O'zbekistonda mehnatni 4 BE30NACHOCTH XHaHeaes- (R
muhofaza qilish sohasidagi me'yorlami xalqaro hujjatlar bilan, shu jumladan zararli va xavfii S i HATY H
pKYTCKMA b
mehnat sharoitlarida ishchilaming gigienasi va salomatligi xavfsizligi, kasbiy xavflami A.TH., npodeccop c
baholash va boshqanish nugtai nazaridan uyg'unlashtirishga yo'naltiriigan o "Poccuﬂ : X
Maqolada O'zbekistonning kasbiy xavflami baholash sohasidagi zamonaviy qonunlari
tahlil gilingan. NKMK markaziy ilmiy-tadqgiqot laboratoriyasi misolidan foydalanib, asosiy la-
boratoriyalarning kasbiy xatarfari aniglanadi va tartiblanadi. Xavflar yuqori va o’rta darajalarga
bo'linishi aniglandi. Tartibga solish talablariga binoan yo'l qo'yiladigan xatarlar. Ulami ka-
maytirish bo'yicha boshqaruv qarorian takiif etiladi Tumodpees C.C.
Tayanch iboralar: oltin qazib olish, mehnatni muhofaza qilish, kasbiy xavf, ish sharoitlari, - e
zararli ishlab chiqgarish omillari CTapluMi npenoaasarens
kadeapb! «Mpomakonoruu u
B ycnosusx ycmotiyueozo, QUHaMUYHO20 U c6anaHCUpO8aHHO20 Pa3eumusi NMpoMbIULIEH- GesonacHocTH XusHenes-
HoCMU pecnybiuku  Ya6exkucmaH, MOSbIWEHUs KOHKYPeHmOocnocobHocmu npednpusmud, — TenbHOCTHY Vipkytckuit HATY,
MoOepHU3ayuU npou3eodcmea, MexHUYecKkoeo U mexHonosu4yeckoeo obHoeneHus, eonpock! Poccus
oxpaHbl mpyda u coxpaHeHus 30oposbs pabomarouie2o HaceneHus cmaHoesamces 00HoU u3
2naeHbIX 3aday, 0cob6eHHO 8 ompachnax NPOMbIWIEHHOCMU, ces3aHHbIX ¢ 0obbiYel U nepepa-
6omxoli nonesHbix UckonaembiX, U npexde ecezo 3onoma. B coepemeHHom Y3bexucmare
MPUHSAM KYpC Ha 2apMOHU3ayuIo Hopmamueos & obriacmu oxpaHbl mpyda ¢ MexoyHapoOHbIMU
doKymeHmamu, 8 mom Yucre 8 Yyacmu auaueHs! u besonacHocmu 300poebs pabomauux 8o
B8PEOHbLIX U ONAacHbIX YCriogusix mpyoa, OUEHKU U yrnpasneHus npogeccuoHansHeiMu puckamu Boboes AA,,
B pabome ebinonHeH aHanui coepemeHHo20 3akoHodamernscmea Y3bGexkucmaHa e 06- @CCHCTEHT Kadeapb!

Nacmu  OUeHKU rpogheccuoHanbHblXx puckos, Ha npumepe ueHmpansHol Hay4yHo-
uccriedosamensckol nabopamopuu HIMK onpedenexs! U paHxuposaHbl rpogheccuoHarib-
Hbi€ PUCKU OCHOBHbIX nabopamopull. YcmaHoeneHo, Ymo pucku OmHOCSIMCS 8 Kameaopusim
8bICOKUX U cpedHux. Pucku dormycmumsle npu cobnwdeHuu peznameHmHbix mpeboeaHuti

«AsTOMaTH3ALMUA U
ynpasnerus», HI TN

ﬂpednoxeub/ ynpaeneH4yecKkue peweHus rno Ux CHUXeHum

Knroyeeste cnoea: sonnomodobbiva, oxpaHa mpyda, npogheccuoHanbHbIl puck, ycrnosus

mpyda, epedHbie Npou3soocmeeHHbIe ¢hakmopebil.

YabekuctaH no Aobblye 30110Ta 3aHUMAET OAHY U3 NUAMPYIOLLMX NO3ULMIA.
PocT  3oroTogo0biBalowieli NPOMBILNIEHHOCT W HapalwBaHe 0GbLeMoB
NpOM3BOACTBA APArOLEHHOrO MeTanra - OfHO W3 BAXHEMLMX HanpaBneHuii
JeATeNnbHOCTM npaBuTenscTBa  Yabekuctana. Tak, cneuvanbHbim
nocTaHoBneHeM npeanaeHta ot 17 sxeaps 2019 r. Gbinu yTBEpXAeHb! Mepb
Mo AanbHeiemy passuTio ropHO-MeTanyprdeckoit otpacim [1]. OpHum u3
KpyNHEMLLIMX MECTOPOXAEHWA 30510Ta B YabeKucTaHe SBNAETC MECTOPOX/ASHIUe
MypyTay. KoTOpOE pacrnonoxeHo B ropax Ha loro-3anage nycrbiiu Kbiabinkym,
Ha Tepputopuu TampbliHckoro pavioHa Hasowiickoit obnact [2]. Otkpbitas
paspaboTka Hayanack B 1967 r., 3a nomBeka U3 kapbepa naeneknu Gonee 1,5
MIpZ, TOHH FOPHOM Macch!.

Mpu n3BneyeHM 30n0Ta U3 pyA KOPEHHbIX MECTOPOXKAEHNIA UCNONb3YIOT-
c B DONMbLIOM KONMYECTBE XUMUYECKUE peareHTsl [3). B cTpyktype notpeb-
NEHUA XMMU4ECKUX PeareHToB NpeBanupyIOT LUaHWA HaTPUS, UCTIONb3yeMbii
ANS BbllUENAYMBaHNs 3010Ta, MMNOXNOPUT Kanblyus Ans obesspexusaHis
LUMaHACTLIX NPOMBILLNEHHbIX CTOKOB, CEpHas KuCroTa AnA pereHepauwu
copBeHra (MOHOOOMEHHBIX CMOn), kaycTudeckas cofa Ans NpefoTBpalLeHns
BbIJENEHNA 13 BbllLENaYMBAIOLLErO PacTBOpa CMHIMLHON KUCTOTHI, Aecopd-
LM aKTMBUPOBAHHOTO YIMS, Kak KOMNOHEHT hrlioca Npu nnaske 3oroTa.

HecMoTps Ha BbICOKYIO TOKCUMHOCTL U CTOMMOCTb LIM@HUCTOrO HaTpus
LUMaHMAHOE BbllLENaYMBaHUe Ha CEroAHSWHMIA AEHb SBNAETCA OCHOBHBLIM
cnocobom W3BneyeHus 3omnota u3 pya U roTokoHuyexTpatoB (8o 90%
MWUpOBOW NpOAYKLMM 3oroTa). Bbibop TOW UNK MHOM TEXHOMOrMYECKOH CXe-
Mbl 3aBUCUT OT MHOMX (haKTOPOB, W3 KOTOPbLIX FMaBHbLIMU ABNAIOTCA Xapak-
Tep 30r0Ta B pyAe W, Npexae BCero, ero KPynHoCTb, XUMUYECKWA COCTaB
pyAbl, XapakTep MUHEpanoB, C KOTOPLIMI acCoUMMPOBaHO 30M10TO, NPUCYT-
CTBME B pyAe APYIMX LEHHbIX KOMNOHEHTOB, @ TakXe Hanuuue B pyae KoM-
MOHEHTOB, OCTIOXHSIOLLUX TEXHONOMIO NepepaboTM.

Kak npasuro, Ha ruapomeTannypruyeckux 3aBoAax KpynHoe 30fioTo
3BMEKaloT B ronoBe NPoLecca — B LUKE U3MENbYEHUS pyAbl FPaBUTaLMOH-
HbIMW METOZaMM, @ OCTanbHYI0 YacTb PyAbl C TOHKMM W MEmKUM 30110TOM
nubo nonHocTbio UnanupytoT, Nubo npepsapuTenbHo oboralatoT ¢ nony-
KoHUeHTpaToB [3]. V3BneyeHne TOHKOAWCNEPCHOTO 30M0Ta M3 «YNOPHBIX»
pya Tpebyet cneywanbHbix METOA0B NpeBapUTenbHOM NOATOTOBKN K Bbl-
LenayusaHmio LuasuposaHuem [4).

[wapomeTannypruyeckue 3aBoabl DeaycrnoBHO, MOryT BbiTk OTHeCe-
Hbl K CTIOXHBIM XMMUYECKM MPOU3BOACTBAM C BLICOKUM YAEeNbHbIM Mo-
Tpebnenuem, kak BOAb!, TaK U XUMUYEcKux peareHTos. [pu M3BneYeHUn
30r10Ta 13 pyAsl obecneunsaeTcs KOHTaKT paboTHUKOB ¢ ynaHupamu. Ero
pactBop npejcTaenseT coboil crabylo CUHMMbHYIO KMCTOTY, KoTopas
BblenAeTca B BO3AYX NPOU3BOACTBEHHBIX NOMELLEHUA B BUAE LUaHNCTO-
o BOAOPOAA, SBMAIOWErOCA OCHOBHBIM HEONAroNpUATHBIM XUMUYECKUM
thakTopoM. KOHUEHTpaUuu WMaHUCTOro BOAOPOAA MOTYT W3MEHSTLCA B
3HauMTENbHLIX NpeAenax B 3aBUCMMOCTU OT BPEMEHW rofa, COCTOSHUS
TEXHOMNOTMYECKoro oBopyAoBaHNs, YCNOBUA BEAEHUA TEXHOMOTMYECKOro
npouecca, B Xofe KOTOpOro MOXET MEHSITLCS TeMnepaTypa y LWEeNoYHOCTb
L{aHUCTON NyNbbl, KOHUEHTPaLVS B Helt LnaHugos [5, 6].

Livarma HaTpus BLICOKOTOKCHYEH; BbI3bIBAET YAYLLILE BCMEACTBUE Napa-
nvya TKAHEeBOTO AblXaHus!, YTO MPUBOAWT K CEpAEYHON HeAoCTaTOYHOCTH;
cmepTenbHas fo3a Ans yenoseka 0,1 ¢; MK 8 eoagyxe pabouen aoHbi 0.3
me/mé, B atm. Boaayxe 0,01 me/m3, B Boge 0,1 me/n (8 nepecyete Ha HCN).

LivaHngb! TOKCUYHBI B TOM CTENEHM, B KaKOW OHW BbIAENSIOT MOH Lna-
Ha. MNpw AefcTBIN BLICOKUX KOHLEHTpaLui 1 Bonblumx [03 OCTPOe OTpaB-
neHne BbICTPO NPUBOAUT K CMEPTU OT acthuKcuM BCReACTBUE Napanuya
TKaHEBOTO AblXaHus. [InuTenstHoe BO3AEUCTBME HU3KUX KOHLEHTpauui
MOXET BbI3blBaTh: pa3fpaxeH1e HOCOBOM NOMOCTH, HOCOBOE KpOBOTEYE-
HWe, TonoBHble BONM, yBENMUYEHWe 4acTOTbl CEpAEYHbIX COKpaLLEHWH,
TOWWHOTY, OAHAKO MO OKOHYaHWM BO3AEUCTBUS BCE 3TU CUMNTOMbI MOMHO-
CTbIO Mcye3aloT. Y paboTHUKOB BO3HUKaNN AepMaTUTLl, KOTOpble Hepeako
CONpOBOXAANNCH 3yJ0M W I3PUTEMON.

XpOHWYeckoe OTpaBneHWe PepKo pacnosHaeTcs Ma-3a Hecneyuduy-
HOCTU CMMNTOMOB, KOTOpble SIBNSIOTCA OOLWMMK ANS MHOrux 3abonesa-
HuiA. [pU3aHaK1 XpOHUYECKO! MHTOKCHKaL MM Oblni OBHapyXeHbl y paBoumx
ranbBaHUKOB W NONUPOBLLMKOB cepebpa nocne HECKOMbKWX NET KOHTaKTa ¢
uvanuaamu. OTMevanucs cnabocTb PyK U HOT, ronoBHble Bonu u yrHete-
HWe NPOAYKLMM FOPMOHOB LMTOBUAHOM Xeneabl. MocneaHee obycnosne-
HO AeifcTBMEM OBpasyloWMXCA M3 LWMAHUCTLIX COBAMHEHUA B npolecce
mMeTabonuama pofaHUCTLIX COeAMHEHN [7].

B coBpemeHHOM Y3bekucTaHe NpUHAT Kype Ha rapMOHWU3aLMIo HopMa-
TWBOB B 06NAcTH OXpaHb! TPYAa C MEXAYHAPOAHBIMI JOKYMEHTaMK, B TOM
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yucne B YacTh MrveHsl U 6e3onacHoCTH 3[opoBLs paboTaiolux BO Bpes-
HbIX 1 ONacHbIX ycrnoBusiX TpyAa (8], KakoBbIMK ABNSIOTCS 30M0TOACObIBAI0-
e NPeANpUATAA 1 HayyHo-UccneaoBaTensckue nabopartopuu, rae oTpa-
GaTbIBaOTCA PEXUMbI TEXHONOTMUECKMX NPOLIECCOB U BEAETCA KOHTPONb 3a
AEATENbHOCTBLI0 MAPOMETANNYPrUYECKUX 3aBO/0B.

Llenblo HacTosiero uccrefoBaHus SBNANCA aHanu3 COBPEMEHHOTO
3aKkoHopatenscTea YabekuctaHa B obnacTvt OUEHKM NpocheccoHanbHbIX
PUCKOB M UX OLiEHKa Ha NpuMepe LeHTPanbHoM Hay4HO-MCCnes0BaTenbCKom
naboparopim HIMK.

OBbeKTOM U3y4eHus ABMANOCH COBPEMEHHOe 3aKOHOAaTeNbCTBO B obna-
CTN OLEHKN NpodeccHoHanbHLIX PUCKOB N METOAOB YNpaBreHus UMK B pec-
nybnuke YabekuctaH. MpotheccroHanbHbIil pUck SBRAETCS CEACTBUEM BO3-
JeiicTBuA Ha pabOTHMKA KOMMMEKca TEXHOMOTMYECKUX, OpraHU3aLyOHHbIX,
couyarnibHbIX U SKOHOMUYECKVX MPUUMH W, KaK BUA COLMANBHOTO pUcka, CBs3aH
¢ NpotheccHoHarbHOI AEATENBHOCTLIO YenoBeka. CyLIecTBYIOT ABe CTaHAapT-
Hble NPUYMHLI NoAoBHOro poga noTeps: yTpata mecta pabotsl (BespaboTuya)
W yTpaTa (hU3N4ECKO BOMOXHOCTM TPYAWTLCA B pesynbrate Goneswu,
HECHACTHOrO Cry4ast, UHBANMAHOCTI UK JOCTUXEHUSA NEHCUOHHOTO BO3pacTa.

OObeKkToM MccnefoBaHNs SBNANUCL YCNOBUSA TPYAa B LiEHTpanbHoW
HayuHo-uccneaoBaTensckon nabopatopun Hasouitckoro MMK, rae otpaba-
THIBAIOTCH W BHEAPSAIOTCA TEXHOMOrMN nepepaboTku pyA MeCTOpOXAEHUs
MypyHTay, BeAETCH KOHTPONb 33 AEATENBHOCTBLIO NPEANPUATHA.

B pabote uccnegosanu paboune MecTa criefylowmx noapasaeneHui:
pykoBogcTeo LIHWI, TexHonornyeckas nabopatopus No 30M10Ty, aHanuTy-
Yeckan naboparopus, nabopaTopusi OxpaHbl OKpyXatolen cpeabl U paaua-
LIMOHHO-A03MMETPUYECKOTO KOHTPONA, reornoriieckas nabopatopus. Pabo-
Uve MecTa U3y4eHbl N0 YCTOBUAM TPyAa B COOTBETCTBUN C METOAUYECKAMM
yKasaHuamu, yTeepxaeHHbIMN MuHUCTEpPCTBOM 3apaBooxpaHeHn Pecnyb-
nUKK Y36eKncTaH, a Takke MIMeHYeckoil OLEHKOWM 1 onpefeneHrem Knac-
ca ycrioBuA TpyAa No BPeaHOCTM W onacHocTW, cornacHo CanluH PYa
Ne0141-03 n O’zDSt OHSAS-18001:2009 [9-13].

C uenblo paHx1poBaH1A NPOheCCHOHanNbHLIX PUCKOB OLEHWUBanu npo-
(heccroHanbHble pUCKU B COOTBETCTBUM C TpeBOBaHMA MEXrocyAapCTBEH-
HOro cTangapTa, Betynulero B Aeiictene ¢ 1 mona 2019 r. VicxoaHsimm
JaHHbIMU AN pacyeta NpodeccUOHanbHbIX PUCKOB ABNANUCH AaHHble
NPOM3BOACTBEHHOTO KOHTPONA W MaTepuans! attectaumn pabounx mect. U3
MHOXEeCTBa M3BECTHbIX METOAOB OLEHKM NPOGeccHOHarnbHBIX PUCKOB Bbl-
6pan meToa GannbHoi oLeHku [14].

B YabekuctaHe WAET NOCTOSHHOE COBEpLUEHCTBOBAHUE 3aKOHOAATENb-
cTBa B 0bracTyt coxpaHeHus 340poBLA ¥ obecneyeHns BriaronpuATHBLIX ycro-
BAA TpyAa AnA pabotatolyx. MpaBuUTENsCTBOM CTpaHbl CEroaHs yxe patu-
dvumpoBaHbl 13 MeXAYHApOAHLIX KOHBEHLWW, rOTOBWTCA paTtudukaums
konBeHumin MOT Ne 187 «O6 ocHoBax, cogeicTBytolmx Ge3onacHoCTH U
mmeHsl Tpyaa» u Ne 148 «O sawute paboTHUKOB OT NPOChECCHOHANBHOMO
puckan, a Takke Ne 161 «O cnyx6ax mrveHbi Tpyaa». B 3akore PecnyOniuku
Yabexuctan «O6 oxpate Tpyaa» (Ne 3 PY-410 ot 22.09.2016 r.) onpeaene-
Hbl HanpaBneHns rocyAapCcTBEHHOW NONUTVKK B oBnacTv oxpaHs! Tpyaa [15].

B Pecnybnuke coagaka 1 feiicTeyeT cuctema aTtectauum paboumnx Mect
no ycrioBusIM TpyAa, HavaTbl paboTbl N0 CO3AaHMIO MPOLEAYPLI OLEHKN Npo-
(heccroHanbHbIX PUCKOB, B YACTHOCTU BbIMYLLEHBI METOAMYECKMe nocobus
MunmcTepcTea 3apaBooxpaHeHus YabekucTaHa no oueHke npodeccuoHant-
Hbix puckoB [9-14]. CormacHo 3TUM yKa3aHWsM Ha NpeanpUATAN AOMKHA
ObiTb BbINONMHEHA WMAEHTUGMKALUMA ONAcHOCTK, OUEHKa YCMOBMA Tpyaa
(akcnioanuus), oeHka NpoheccoHanbHbIX PUCKOB, OLEHKA CTENEHN NPUYMH-
HO-CTIe/ICTBEHHON CBA3N HapyLIeHW! 3R0poBLA ¢ paboTow, Knaccudukauus
pucka. OnacHoCTU WAEHTUUYMPYIOTCS NMPY BLINONHEHAM NpoLeaypLl atTe-
craym pabounx Mect, obs3aTenbHbIM 3MEMEHTOM KOTOPOW ABNSETC  Co-
craBnenve «[lepeurs pabounx MeECT noanexaluux arrectauuu paboumx
MECT 0 YCTOBUAIM TPy/Aa W TPaBMOONacHOCTH obopyaoBaHus». B Pecnybnu-
ke YabekuctaH nputHsTa «CTpaTers AEUCTBAW NO NATU NPUOPUTETHBIM
HanpaBneHuam passutus Yabekuctana B 2017—2021 rogax», yTBepXAeHHON
Yxasom Mpeanaenta PY3 NeYT-4947 ot 07.02.2017 roga., B 04HON W3 cTpa-
TeMA yAenseTca 3HauuTenbHoe BHUMaHue npodunakTuke HebnaronpuaTHo-
ro BO3AEMCTBUS NPOU3BOACTBEHHBIX (PAKTOPOB Ha 3A0POBLE paboTaloLLX.

B mapte 2007 roga YabekuctaHa B uucne oguHHaguam ctpaH CHI
NpUHAN MexrocyaapcTeeHHbii ctanaapt MOCT 12.0.230-2007, kotopbiit
NOMHOCTLIO  COOTBETCTBYET MpuHUMNam MexayHapoaHoii opraHuaauum
tpyaa (MOT), manoxeHHsIM B PyKOBOACTBE NO cUCTEMam YnpaeneHus
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oxpaHoii Tpyaa (MOT-CYOT2001), a Takxe B pamoyHoi KoneeHyun MOT
Ne 187. B passutve atoro ctaHgapta ¢ 1 wions 2018 roga YabekuctaH
BOLLEN B YUCTIO CTPaH, NPOrofoCoBABLUMX 3@ NPUHATUE MEXTOCYAAPCTBEH-
Hblx ctangaptoe MOCT 12.0.2304-2018 w MOCT 12.0.230.5 -2018
«CucTema cTangapToB BesonacHocTi Tpyaa. CycTeMbl ynpaeneHus oxpa-
HOWl TpyA@», B KOTOPbIX NOAPOBHO UANOXeHb! NPOLEAypbl MASHTUdMKALMM
onacHocTe! N MeToAbl OLieHKM npodeccuoHanbHbIx puckos [16, 17].

CornacHo MexXrocyfapCTBEHHbIM CTaHAapTam peanuaaLys Nnpouasoa-
CTBEHHbIX NPOLLECCOB W TPYAOBbLIX Onepauuil, Hepa3pbiBHO CBA3aHHas C
ONaCcHLIMU W BPEAHBIMU NPOU3BOACTBEHHBIMM (hakTOpamit U MHBIMKM onac-
HOCTSIMW, NPUHUUNUANBHO He MoXeT BbiTb abcontoTHo GesonacHon Ans
paboraoluero, nNockorbky NpakTUYeckW BCEraa CyLiecTBYeT cryvaiHas
BO3MOXHOCTb BO3HWUKHOBEHWS CUTYaLuM, KOTAa BO3AEICTBYE onacHoCTe
Ha OpraHu3am paboTaloLero CTaHOBMUTCS HEOTBPATUMBIM.

Takvie cnyyanHble BOIMOXHOCTY HEGNAronpusiTHLIX COBbITHIA C yYeTOM
3HAUYMMOCTY MX MOCTIEACTBUA Ha3biBaIOT pUCKaMU, @ UX BbIABIIEHME, aHa-
113 W OLEHVBaHIE SBNSETCS 0BA3aTeNbHBIM U LEEHTPanbHEIM MOMEHTOM B
pamkax cucTeMb! ynpasneHus oxpaHoi Tpyaa. B crangapTax AaH MeToau-
YeCKIA MHCTPYMEHTapUIA NO NPUMEHEHMIO METOZ0B aHarnaa PUCKOB.

Mockonbky He BO3MOXHO CO3AaTh OfH EAMHCTBEHHBII YHUBEpCarb-
Hblii METOZ OLIEHKW PUCKOB, NPUrOAHBIX AN OpraHu3auui pasHbix BUAOB
3KOHOMUYECKOI [EATENBHOCTI, TO B CTaHAapTe npusefeHsbl oblume nog-
XOZbl U YHMBEpCamnbHble MPUHLWNLI, antopuTMbl MPUMEHEHUS, Kaxaas
opraHu3auus Bnpaee paspabatbiBaTb W NPUMEHATE Ha NPaKTUKe METOAbI
OL{EHKM PUCKOB C Y4ETOM CneLnukn AEATENBHOCTY.

Pucku, KoTOpbIM nojsepraeTcsi nepcoHan NPeanpuATAA COrmacHo
[OCT pensiTHa :

- PUCKV BO3AENCTBUA, NpeacTaBnsioLme coboi coueTanmne cry4ainHomn
BO3MOXHOCTM BO3JEICTBUA ONACHOCTW Ha opraHuam pabotalowero u
3HAUUMOCTH (TAKECTH) NOCNEACTBUIA TAKOrO BO3AEUCTBUS;

- CUTyaLMOHHbIe PUCKW (PUCKV MHULMMPOBAHWA): coueTaHne cnyyai-
HO BO3MOXHOCTU BO3HWKHOBEHWSA W 3HAYMMOCTU (TSKECTMW) NOCNEACTBUIA
ONacHoW CUTyaLym, B KOTOPOIA He UCKITIOYEH PUCK BO3AEMCTBMS, W B KOTO-
poii MOTYT NOSBUTLCS HOBLIE OMACHOCTW C COOTBETCTBYIOLMMI pUCKaMM
BO3ZEHCTBIS UMW UHULUMMPOBAHMS,

lMpoLeaypa OUeHNBaH!S PUCKOB 3aKMioYaeTcs B ONpejenexun crene-
HA puCKa M MPUCBOEHMM My TOrO WNM WHOTO paHra LKanbl Nopaaka,
HannbHoro unu BepbanbHoro.

ParxupoBanue puckoB npeactaensieT cobolt npoueaypy ynopsaoye-
HUs! OOBEKTOB PaHXVUPOBAHUA B NOPSAAKE YObIBAHA UM BO3PACTaHUSA KaKko-
ro-NnBO WX KAYECTBEHHOTO CBOWMCTBA NPY U3MEPEHUSX B LUKane NopsaKa.

CreneHb pucka — 310 Mepa pucka HannbHas u/unu BepbantHas, pat-
XUPYIOLLAA NO LWKare NopsAKa MecTo JAaHHOTO pUcka Cpeau ApYrux puc-
koB. o cTeneHy pucka paanuyaot:

- NpeHebpexuMo Manylo cTeneHb pucka: cTeneHb Takoro pucka, Hanu-
YWEM KOTOPOTO MOXHO NpeHeBpeuyb v, He MPeAnpUHIMAn HUKaKUX cneuu-
anbHbIX Mep obecneyenns 6e3onacHocTH, AoNYCTUTL NepCoHan K BbINOMHe-
HUtO paboT, NPOM3BOANMBIX B paMkax oBlux Mep BeaonacHoro noBeaeHNs
1 BesonacHblx NpYeMOB TpyAa, NpaKkTueckn be3 Mcnomnb3aoBaHuUs cneuu-
anbHo NpeaycMOTPEHHbIX Mep 1 cpe/cTB obecneyerns beaonacHocTy.

- [ONYCTUMYIO CTENeHb pucka (AONYCTUMBIA PUCK): CTENeHb TaKoro
pucKa, NpW KOTOPOM OpraHu3auus MOXET AONYCTUTL paboTalolmx K Bbl-
nonHeHuio paboT, HO TONBKO NpWU CTPOTOM COBMIOAEHUN YCTAHOBNEHHbIX

Tabnuua 1
YpoBeHb Ge3onacHocTyn
Knacc ycrioui Tpyaa YpoBeHb GezonacHocTn
2 0,83
31 067
32 05
33 0.33
34 017
Tabnuya 2
YpoBeHk pucka
OTknoHeHue, % YpoBeHb pucka
Menee 10 Huakui puck
10-30 CpeaHuit puck
30 -60 BbiCOKHI pUCK
Bonee 60 QueHb BbICOKUT PUCK




Tabnmua 3

MporHoaHas oleHKa yPoBHeNH NPpoecCHOHANLHOTO PUCKA B OCHOBHIX NOADBALNEHUAX UEHTPANbHOM HayYHO-UCCNEA0BAT N CKOIM NaBopaTopuu
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PErNameHTOB BbINOMHEHWA paboT W MCNONB30BaHWUA pernameHTUPOBaHHbIX
Mep v cpeAcTe GesonacHocTy;

- HEZJONYCTUMYIO CTENeHb pucka (HeAONYCTUMBIA PUCK): CTENEHb TaKoro
BbICOKOTO COLManbHO 3HAYMMOTO pucka, MpW KOTOPOM OpraHusauus He
MOXET AONyCTUTb NEpCOHan K BLINOMHEHUIO paboT Npy NPUMEHSIEMBIX pe-
rMameHTax BbINOMHEHUs paboT, pernameHTUpoBaHHbIX Mep U cpeacTs Bes-
ONacHOCTK M3-33 BO3MOXHOCTH CEPLE3HOTo MpoucllecTsus. B pesynbrare
OCYLLECTBNEHMS OLEHKN pyUCKa OpraHu3auus JOMKHa NonyumuTh:

- MaKcUMarnbHO OOBEKTUBHYIO WH(OPMaUWIO O COCTOSHUM YCTOBUN
TPYAa, UMEIOLMXCS ONACHOCTSX U pUCKaX WX BO3AENCTBUS Ha paboTaiowm;

- YNOpAAOYEHHbIE NEPEYHN PUCKOB, PaHXWUPOBaHHbIE MO CTENEHU PUC-
Ka, NO3BOMAIOUIME BLISBUTL Haubornee ys3BuMble MOMEHTHI obecneveHus
©esonacHocT TpyAa, BblpaboTaTth NoaTanHble Mepbl NO yNpaBmneHuio puc-
KaMu 1 HagexHomy obecneyenmio 6esonacHocTi Tpyaa pabotatowwmx;

- MaKcuMarnbHo NnoApobHy UHbOpMaLMIO ANS NPUHATAS 0BOCHOBaH-
HbIX pelleHuii Mo YNpaBneHuio puckami 1 noaeonsiolyto paspaboratb U
BHEAPUTL NPeAynpeauTENbHLIE U PerynupyloLLe Mepbl No awuTte paboTa-
fOLLMX OT PUCKOB B NOPSAAKE NPUOPUTETHOCTY.

Takum obpazom, B HacTosiIlee Bpems Haspena noTpebHocTb B anpoba-
LM 1 BbIOOpPE METOA0B OLEHKN NPOhecCOHaNbHBIX PUCKOB ANs 0ObeKToB
9KOHOMMKK Y3bekucTaHa.

MhoronetHumu uccnegosanusmu npodeccopa C.C. Tumodpeesoin [18-
22] yCTaHOBNEHO, YTO B HACTOSILLEE BPEMS B NATEPATYPe ONUCAHO MHOXe-
CTBO METOAMK OLEHKM NPOeccHoHanbHbIX PUCKOB, KOTOPLIE YCIOBHO pa3ae-
neHbl Ha gse Bonbluve rpynnbl: OGBEKTUBHbIE METOALI, OCHOBAHHLIE Ha
peaynbratax atTectayuu pabouux MecT 1 pesynbTartax 3amepoB (hakTopoB
NPOM3BOACTBEHHBIX MPOLECCOB W CYOLEKTUBHbIE, OCHOBAHHLIE HA pesynbTa-
Tax WHTEpBbIOWPOBaHUS paboTalowmx W ydete cTaxa paboTbl, COCTOSHUA
anopoBbs pabotatowmx. Kaxzaas u3 pekoMeH[oBaHHbIX METOAVK MEET CBOV
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JOCTOMHCTBA U HEAOCTATKM, U ANS NMOMyYeHU 0OBEKTUBHON KapTUHBI peKo-
MeHOyeTcs NPUMEHATL He MeHee Tpex MeToauK. Ha nepsom aTane uccre-
[0BaHWi LenecoobpasHo UCnonb3aoBaTh NPOTrHO3HbLIA METOA, CyTb KOTOpO-
r0 3aKrioyaeTes B OLEHKe nokasatens 6e3onacHoCcTH U YPOBHA pUcka.

MpuHsB, 4tO BCE (haKTOpbl NPOUBBOACTBEHHON CpeAbl AEUCTBYIOT
He3aBuUCUMO ApYr OT Apyra (MpUHUMN apAavTUBHOCTY), 0BOBILEHHDIH ypo-
BeHb pucka Rnc onpeaensiem no dpopmyne [18]:

n

R.=1-JIS,_

i-1

r€ N — YUCIIO YYMTbIBAEMbIX (hAKTOPOB Cpesbl;
Syei - ypOBeHb BesonacHocTu no i-My (hakTopy NpoON3BOACTBEHHON
cpedbl, KOTOpbIi MOXeT BbiTb OnpeaeneH no dopmyrne:

:( )—x

(1)

xnm\ s I

S

@

TAe Xmax — MaKkcuManbHas GanbHas oueHka, npuHMMaeTcs (B COOT-
BeTcTBMM ¢ MeToamkon HAW Tpyaa) Xiax = 6;

X; — DannbHas oueHka no j-My hakTopy cpefbl, onpeaensemas no
Knaccy yCroBuiA TpyAa B COOTBETCTBME C AaHHbIMK:

16ann — ontumansHsie ycnosus Tpyaa (knacc 1);

2 Banna - gonycTumble ycnosus Tpyaa (knacc 2 );

3 banna - He BrionHe bnaronpusTHbIE ycrosua Tpyaa (knacce 3.1);

4 6anna — HebnaronpusTHble ycnoeus Tpyaa (knacc 3.2);

5 Bannos - BecbMa HebnaronpuaTHbie ycnoeus Tpyaa (knacc 3.3 );

6 Ganrnos — cBepXaKCTPEManbHbIE, KpUTUYECKE YeroBus Tpyaa (knace 3.4).

YpoBHM Ge3onacHoCTM M YpOBHM pucka OLeHuBanmu no Tabn. 1, 2,
CpaBHUBas OTKIOHEHMS (haKTUUECKIX 3HAYEHWIA OT HOPMATUBHBIX, MaKCH-
MarbHO AONYCTUMBIX.

X

mag



B 1abn. 3 npuBeseHs! yepeaHeHHble 3HaueHUs OTKITOHEHUA (haKTuye-
CKOTO 3Ha4eHWs YpoBHel Ge30nacHOCTM OT MakCUManbHO AOMyCTUMOTO W
YPOBHY pucKa Ans NepcoHan 1ccneayembix NoApasaeneHuil.

Vcxops 13 npouaBeieHHON BiLLE OLEHKI NPOdECCHOHANBHBIX PUCKOB
ONpeAeneHo, YTo NPEeUMyLLECTBEHHbIN yLyepd 340poBbs paboTHMKOB Nabo-
paTopuit HaHOCAT TakMe BpEAHble W NPOM3BOACTBEHHbIE (haKTOPbI, Kak
XMMUYECKUe, napameTpbl MUKPOKNMMATa, MOBBILEHHbIA YPOBEHb LWyMa,
TAXECTb U HANPSXEHHOCTL TPYAOBOrO npoljecca.

Takum 06pa3om BLISBMEHO, UTO Haubonee PUCKOBLIMM NPOthecCHAMM ABNA-
foTCs Npodheccun PyKOBOAMTENEN BCEX YPOBHEN MO (haKTopy HampsKeHHOCTU
TPyAOBOrO Npouecca, npodeccu UHXEHEPOB U NabOpaHTOB, BLIMOMHAIOLMX
aHanuabl No xvmuueckomy daktopy v Wwymy. Ha puc. 1 npveeaeHo paHxvposa-
HU1e noapa3aeneHuii LeHTpanbHoi nabopaTtopum o CyMMapHOMY PUCKY.

YCTaHOBMEHO, YTO BLICOKUE PUCKM XapaKTepHbl Ans NoApasfeneHui:
pykosogcTeo LIHWN, texHonoryeckas nabopatopusi no 3onoty 1 nabopa-
TOpUS OXpaHbl OKpyXaloleit cpeabl W paavaLoHHO-A03MMETPUYECKOTO
KOHTPONA, aHanUTUYECKas U reonormyeckas nabopatopun UMEIOT CpeaHuit
puck. MpodeccroHanbHbie puckv B noapasfenedun LIHWI otHocaTes Kk
KaTeropui AoNyCTUMBIX PUCKOB, paBoTbl JOMKHbI BEIMONHATECH NPW CTPO-
TOM BbINOMHEHNM YCTAHOBNEHHbIX PernamMeHToB paboT 1 NepcoHan AorkeH
BbITb 0BecneyeH B NoNHOM oGbeme cpeAcTBaMy GeaonacHoCTy.

B uucne ynpaBneHueckyx peLeHit MOXHO peKOMERA0BaTL CreaytoLume:

- CHIbKeHWe pucka, OBYCMOBMEHHOMO HeraTUBHbIM BO3REVCTBUEM LyMa,
MOXHO JoBMTLCA ODecreyeHreM MnepcoHana CpeAcTBaMu MHAMBUZYanbHOM
3auwyThl, Hanpumep, BepyLuamn ogHopasosbiMm Jackson safety H10 co wHypom;

- NOBbIWEHHBIN YPOBEHb XUMUUECKOTO (haKTOpa MOXHO YCTpaHuTb CO-
BEpLUEHCTBOBAHWEM CUCTEMbI OBLLEOOMEHHOIM BEHTUNALMM U KaK AanbHss
nepcnexTvBa;

- NepexoAoM Ha BecluaHuaHyto TeXHOMOMMIo M3BNEYEHIs 3onoTa.

IKOJ10Ims N TEXHUKA BE3OITACHOCTH

Taxoit onbIT yxe umencs. B nepuog 1986-1990 rr. Mprupegmetom n
Hasowiickum cpunuanom TawlTW npu ysactum MO «Y3beksonoto» Ha
MapaxaHbynakckom pyaHuke (YabekuctaH) npoBeAeHs! Nepebie B MUpO-
BOW NPaKTUKE OMbITHO-MPOMBILUIEHHLIE MCMbITAHUS MOA3EMHOTO Bhillena-
YMBaHWA 3orota U3 pys xnop-xnopuaHsimu pacteopamiu (Cl+NaCL+HCI)
¢ nocneAyloyM copbLVOHHO-UEMEHTALVOHHBIM U3BMIEYEHNEM 30710Ta U3
pacTeopoB. VcnbiTaHua nokasanu, YTo AaHHas TEeXHOMOTUS TEeXHUYECK
ocyluiecTuMa U 0becneunBaeT npueMneMbIe 3KOHOMUYECKME NOKasaTeNu
Npy YCroBuM cobniofeHns Mep, NpeAoTBpaLLAIoLLMX BOIMOXHOCTL YTEYKMN
NPOAYKTUBHbIX pacTBOpOB [22].

- ANA MUHMMUM3ALUM NpOdECCUOHAmNbHBIX PUCKOB PyKOBOAWTENEN,
06yCcroBneHHbIX HanpsKEHHOCTBIO TPyAa PeKOMEHAYeTCA OCYLECTBAATL
COBEPLUEHCTBOBaHWE (hOPM W YacToTsl NMogaBaemoit MHdopmaLum, obec-
neunBaThb palMoHanbHylo opraHusaumio paboyero Mecta U NoOBbILEHNE
YPOBHS NpotheccuoHanbHOI NOATOTOBKM 1 KBanuduKaLui paboTHIKOB.
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Puc.1 Parxuposanue noapazaenequit LUHUI no cymmapHoMmy npodeccuo-
HanbHOMY pucky
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Mwupaaes ABaypasak Ymupaakosudy poauncs 24 anpens 1960 ropa B Hypatun-
ckoM pavioHe CamapkaHAcKoM, HeiHe Hasouiickon obnacTi Pecnybnuim YabekuctaH
B MHOrOZETHOM CeMbe MeAUUVHCKUX paboTHWKoB. B cBA3M C TeM, YTo ceno, rae OH
BbIPOC, PacnonoXeHo B ropHoi mectHoctu, A. Mup3aes npeanoden WATA He no
cTOnam poaTenen, a CTarb reoorom.

B 1983 rogy ¢ oTnuumeM okoHuun [eonorvudeckiit akynbTeT TaluKeHTCKOro
rocyflapCTBEHHOTO YHUBEpCUTETa, HblHe HaluoHanbHoro yHueepeuteTa Y3abekucta-
Ha, no cneyuansHocTU «MHxeHep-reoxumuis. 3aeck xe Ha kaceape Hayan Tpyao-
BYK [EATEeNbHOCTL MNaflmM HaydHbIM coTpyanukoM. B 1984 rogy oH nepeeepeH
UHXEHEPOM NpobnemHoi nabopatopuu ocagouHbIX (popmauni n ocafoqHbIX pya. B
1986 rofy HasHa4eH CTapLuM Hay4HbIM COTPYAHWKOM Kacbeapbl «/lutonorus» Meo-
nioru4eckoro akynereta,

B nepwop ¢ 1992 no 1995 roasl oH pabotan UHXEeHepoM 1 3aBe YoM OHOro
us otgenoe Aptenu crapatened «Kblabinkym» [pOV3BOACTBEHHOTO OObEeAUHEHNS
«YabexontHy, a B 1995-2001 rogbl — AVPEKTOPOM HaY4HOTO MPOMIBOACTEEHHOTO
npeanpuaTus «MoHonuT». HakonneHHble OnbIT U AaHHbIe NO3BONUNW eMy YCneLHo
sawwruTs B 2000 rogy AvccepTaLnio KaHAWAATa reonoro-MUHEParnor4eckux Hayk no
cneuuransHocTu «fluTonormsay Ha Temy «Ycnosust 0OpasoBaHusi, BeLLECTBEHHbIN
COCTaB U NpakTh4eckoe npuMeHeHue BeHTOHMTOBbIX ruH ManeoreHa KOro-aananHbix
npearopuii xpebta KOxHbI Hypatays.

B 1999 oH Gbin B YKcne NepeoOTKPLIBATENEN MECTOPOXAEHUS DEHTOHUTOBLIX
ruH «Hagbaxopy». Ha faHHOM MECTOPOXAEHUN OLHOBPEMEHHO NPUCYTCTBYIOT 3ane-
KU TPeX NPUPOAHBIX PA3HOBMAHOCTEN MMUH — LENOYHBbIX M LUENOYHOZEMENBHBIX
OEHTOHUTOB W KapOOHATHO-NaNbIrOPCKUTOBLIX TIMH, LUMPOKO NPUMEHAEMBIX B PasHbIX
0Tpacnsx HapoAHOro XO3ANCTBa U B NpoMbiLLneHHocTH. B 2001 rogy no uHuuynatuee
U HemocpeacTeeHHoM pykoeogcTee A. Mupsaesa cosnaHo Yabexcko-amepukaHckoe
coeMecTHoe npeanpusTie  «beHToHuTY, HoiHe 000  «BeHToHuTY  HXK
«Y3sbexHedrerasn, a Yepea ro Ha Hase MECTOPOXIEHMS MOCTPOEH W CAaH B 3KCnny-
atayuio 3aBoA NO BbiNycKy OEHTOHWTOBBIX MUHONOPOLUKOB, B KOTOPOM CErofHs
TpyasTes cebiwe 150 yenosex.

Bnarogaps HaydHbIM M3bickaHUsM W nMdHoMy yuacTuio A. Mupsaesa Tarkke
OTKPbITHI MECTOpOXAeHWe Genoro MydHUcToro aonomuta «Baywy, nposiBneHns
OrOKOBWAHOM IMinHbI Kykua 1 nnoTHoro fonomuta AMaHTaiTay.

B 2002 no 2007 rogsl ABaypasak YMupaakoBuy TPYAUNCS B Hay4HOM NPOU3BOA-
cTBEHHOM npeanpusTu «MoHonuT-98» B fomkHocTy Avpektopa. B 2004 rogy nony-
uun BTOpOE Bbicliee obpasoBaHue B HOpuawueckom cakynbteTe HamaHraHckoro
roCyAapCTBEHHOr0 YHUBEPCHUTETa NO CrielmanbHocTy «bakanasp npasay.

3a ero nneyamu pabota B pasHbiX noapasfeneHusix HaBowicKoro ropHo-
meTannyprudeckoro kombunara, 8 2007-2008 ropax OH TPYAUNCS WHXEHEPOM-
reocpuankom KamepanbHo-Tematmdyeckoit rpynnbl [€OTEXHONOrMYEcKoro pyAHuKa
CeBepHOro  pyfoynpaBneHs UM reomorom nepeol  kateropuv B OnbiTHO-
METOAMHECKO! reonoro-TexHonorvaeckoi naptuu, 8 2011-2013 ropax — aamecture-
nem anpekTopa no Hayke Hay4Ho-npou3BOACTBEHHOO LieHTpa «[eonorua aparoleH-
HbIX METanNMoB 1 ypaHa.

B 2012 rogy A. MwupsaeB 3awuTun auvcceprayvio AoKTOpa  reonoro-
MUHEParnorM4eckux Hayk no cneynansHocTv «OBLyas v pervoHanbHas reonorms» Ha
TeMy «3BONOUMA 0GCTAHOBOK OCAKOHAKONNEHUS U BELLECTBEHHBIN COCTAB MOPCKWX
cpopmauyui MNaneoreHa Kolabinkymoss.

C 2013 no 2017 rozel OH Boarnasnsin VIHCTUTYT reonoruu 1 reoduaniv um. X.M.
Abpynnaesa.

B 2017 rop emy noeepunyv pykoeoacTeo HaBowickum oTaenevem Akapemum
Hayk, B cTaTyce BuLe-npeavaeHTa Akagemun Hayk Pecnybnuku YabekucTaH 1 ofHo-
BPEMEHHO ABNAETCS 3aMECTUTENEM reHepanbHoro avpextopa no Hayke locypap-
CTBEHHOrO NPEANPUATUS «HaABOWACKWIA rOPHO-METANTYPrUYECKUA KOMOUHET) .

MMoa ero Hayanom yueHbIMU U HayuHbIMU COTPYAHUKaMi Hasouickoro oTaene-
HUS YCNELUHO peanvaoBaHbl HECKONBKO WHHOBALWMOHHBIX W NPUKNaAHbIX NPOEKTOB,
NMOArOTOBNEHb! AOKYMEHTHI Ha peanu1aaLuio AecsTok HoBbix. Cpeau HUX - paspaboTka
TEXHONOT MV NONYH4EHIA OKCUAA MarHus NyTeM KOMNNEKCHO nepepaboTiu AonoMuTa,
u3sneyeHys rnaydepoBor conv mectopoxaerus «Mynnanbi» v apyrue.

O’zbekiston konchilik xabarnomasi Ne 2 (81) 2020

MUP3AEB ABIYPA3AK
YMUP3AKOBUY

Abaypasak YMWp3akosud Taike uMmeeT BOMbLUIOI npernofaBaTenbCkui onbiT.
Tak, 2008-2009 ropax oH pabotan goLeHTom Kadeapb! «Hederasosoi reonoruun 1
reocnavkuy chunuana Poccuiickoro rocyaapCcTBEHHOTO YHUBEpCUTETa HEITU W rasa
wm. M. M'ybruHa B ropope Tawkente. B 2009-2011 roas! — 3aseaytouym kadeq-
poit «leonorvsi» [eonorudeckoro chakynbteta HauuoHaneHoro yHuBepcwuTeTa
YabeructaHa umeHn M. Ynyreka. CerogHs no COBMECTUTENbCTBY MpEnoaaeT
MOTIOALIM reosioram U ropHsikam B HaBoWVACKOM rocyiapeTBEHHOM FOPHOM MHCTUTY-
Te.

Moa ero pykoBOACTBOM YCMELHO 3alMTUNN auccepTaumv 1 JoKTop Hayk 1 1
AokTop unocodum.

Ero asropcTsy npuHaanexvt cebilwe 100 HayqHbIX cTaTel, 2 MoHorpadmu,
psA y4ebHbIX nocobui Ans CTyAeHTOB, a Takke 3 nateHTa Ha uaobpeTeHue. OH —
NOYETHBIN YYACTHUK Hay4HO-NPaKTUYECKMX KOH(EPEHUMA, OPYMOB U CMNO3MY-
MOB, NPOXOASLUMX KaK Y Hac B CTpaHe, Tak ¥ 3a pybexom. ABnsercst uneHom Jkc-
NepTHOrO coBeTa Bbicluen atTectaumoHHon komvccum npu KabuHete MunucTpos
Pecnybnuiu YabekuctaH u uneHom HayuHo-TexHinseckoro coseta «Haykv o aemnen
npy MUHUCTEPCTBE MHHOBALMOHHOTO PasBUTHS.

ABaypasakom Ymupaakosniem ccopMupoBaHbl 000CHOBaHHbIE NPEeANOXEHUs
no panbHeilieMy pasutuio cepbl reonorv B Pecnybnuim YabekuctaH. B ux
uvncne — cozpare MobunbHoro Hay4Ho-NPOUABOACTBEHHOTO rE0NoropasseoyHoro
otpspa npu Haeowiickom OTAeneHMM AKafieMuu Hayk cO CTaTycoM COBMECTHOro
NPeANPUSTUS B LIENsX BHEAPEHNS 3(DEKTUBHONO MEXan1ama UHTErpaLn Hayku 1
NPOM3BOACTBA B NPOLIECC E0NOropasBefiouHbiX paboT Ha pyaHble W HepyaHble
nonesHbe UcKonaemble, a Taloke TEXHOreHHble 0BpasoBaHus Ha TeppuTopun Pec-
nybnuku YabexuetaH.

Ha Bbibopax, cocTosiswmxes 22 aexabps 2019 roaa, A. Mupaaes noaan ceowo
KaHavAaTYpy B AenyTaTthl B obnactHol KeHral HapoaHbIX AenyTatoB oT Jkonoru-
4ecKor napTum YabekuctaHa. Habpas GonbLUMHCTEO ronocoB B CBoeM uabvparens-
HOM OKpyre, OH ofepan ybeautenbHyto nobegy. UYyBCTBYS BCIO OTBETCTBEHHOCTH
nepega W3bupatensmu, OH NPOBEN HECKONMbKO Bble3AHbIX BCTpey, 0bobumn npobne-
Mbl ¥ NOXENaHusa, BbickadaHHbe HUTENSMU HeCKoNbkvX Maxanned HypatiHckoro
paiioHa, OT KoTopbiX OH GannoTMpoBarncs, U Hanpaeun AECATKW AENyTaTCKUX 3anpo-
COB B COOTBETCTBYHLLME OPraHn3aLyn 1 yHperaeHs,

["ae 66l 1 B KaKoi bl formkHoCcTV He pabotan A. Mupaaes, konnerv oueHvea-
10T €0, KaK rpamoTHOFO, WHULMATUBHOTO, WCMOMHUTENBHOMO W A0OPOCOBECTHOMO
COTpyAHWKa, 0DNafaloLLero XOpoLWMKM OpraHU3aTOPCKUMMU COCOBHOCTSIMM, Mpo-
theccvioHanbHO  pasbupalolyerocs B BONpocax TPYAOBOW W MPOW3BOACTBEHHOW
AVCUMNIMHBI 1 CNOcoBHOrO OnepaTUBHO NPUHMMETL CBOEBpEMEHHble W 0BayMaH-
Hble pelenHns. OBnagaeT TakMu NUYHBIMY MOpanbHBIMK Ka4ecTBamm, Kak nopsi-
[lOYHOCTb, YECTHOCTb, CAEPHAHHOCTb W TaKTMYHOCTL B ODpalUeHUN C NIOALMU.
ABnseTc NPUMEPOM ANS MOAYMHEHHBIX, NPOSIBNRET NOCTOAHHYID 3aboTy 06 WX
npodeccroHanbHOM pocTe,

Moappaenss ¢ 60-netHum tobuneem Abpypasaka Ymupaakosuda Apyabs,
KOMNEryt U YHEHUKIA, XenatoT eMy Kpenkoro 30POBLS, XU3HEHHOWM 3HEPruW, TBopYe-
CKUX YCMEXOB U HOBbIX HayuHbIX JOCTHEHIUN.

N Hasowickuit ropHO-MeTannypruecknin KoMGUHar,

Axapemus Hayk Pecnybnuku Ya6ekucraH,

HauuoHanbHbIW yHUBepcuTeT Y26ekuctaHa umeHn Mupzo Ynyrbeka,
HaBomickui rocyaapcTBeHHbIN FOPHBIA MHCTUTYT,

HaBowitckoe otaenenne AH PecnyGnuku Y36ekucraH,

WHetutyT reonorumn n reocpnzmku um. X.M. A6aynnaesa,

M «MHCTUTYT MUHEpanbHLIX pecypcoBy,

PepakuuonHbi CoBeT XypHana «OpHbIi BeCTHUK Y3GekucTtaHay.
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