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GEOTEXNOLOGIYAI rEOTEXHOJlOrirffl

YflK 622.765-52 ) ApycTaM HH A.M., CaHaKy/iOB K.C. 2017 r.

k Bonpocy TEXHOJiornHECKoro TuriA pyflbi,
llEPEPA B A TblB A EM O M  H A  M M XEEBCKOM  
OBO rATM TEJlbHOM  O A B PM K EO. I f ? .

t i t
A p y c T a M fiH  A.M.,

3AO HnO «PHBC» 
rnaBHbiii MH>K6H6p. S i

CaHaKynoB K.C.,
reHepaxibHbiM  flM p e ic ro p  HTMK, 

flOKT. TexH. Hayx, npocf)., 
peKTop HITI/I.

Mikheyevskiy oltin va mis porfir konining ma'danlarni qayta ishlash amaliyoti tahlil qilinmoqda. Mavjud 
texnologiyaning kamchiliklari muhokama qilinmoqda va kuzatilayotgan sabablar texnologik ko'rsatkichlarning sezilarli 
tarqa lishining sabablari aniqlangan. Gidrotsiklonlarning suv tukiladigan kurilmalarda o'rnatilgan natriy sulfidni 
zumpflarga dozalash maqsadga muvofiqligi va avtomatik rejimda pul'pani elektrkimyoviy potensialini optimal darajao

funksiyalar garmonik ajralishi, omilli tahlil va neyrotarmog'li modellashtirish metodologiyadan iborat bo omilli tahlil, 
neyrotarmog'li modellashtirishlgan dastlabgi ma'lumotlarga ishlov berish va tahlil qilish uchun chuqurlashtirilgan 
statistika metodlari tatbiq qilingan. Ohaksiz texnologiya ko'llanish yo'nalishida izlanishlar tavsiya qilingan, bular mis 
va oltinni ishlab chiqarishni taminlab beradi. Neyrotarmog'li modellashtirish metodologiyasini hisobga olgan hoi 
flotatsiya ob'ektining murakkabligi, ko'p omilligi va shiziqsizligini hisobga olgan xolda chuqurlashtirilgan statistik 
zamonaviy usullarini flotatsiya ob'ektining ko'p omilligi va shiziqsizligini qollash asoslangan.

Tayanch iboralar: oltintarkibli mis-molibden rudalar, flotatsiya, tasodifiy funksiyalar garmonik ajralish, omilli 
tahlil, neyrotarmog'li modellashtirish, flotatsiya ob'ektining ko'p omilligi va shiziqsizligi, mis tarkibi va metall ishlab 
chiqarich, natriy sulfid, ksantogenat, ohak suti, elektr kimyoviy salohiyat, Kohonen o'z-o'zinitashkil qiladigan xaritalar, 
tavsiflovchi vaparametr bo'lmagan statistika.

The existing practice o f  ore processing o f  the Mikheyev gold and copper porphyry deposit is analyzed. The 
shortcomings o f the current technology are discussed and the reasons fo r  the observed significant dispersion o f  
technological indicators are specified. It is shown that it is not advisable to dose sodium sulphide into the sump installed 
on the hydrocyclone sink and the need to dose the reagent into the receiving pocket o f  the first main flotation chamber in 
an automatic mode o f maintaining the electrochemical potential o f  the pulp at the optimum level. To process and 
analyze the initial data, in-depth statistics methods are used, including the harmonic decomposition o f  random 
functions, factor analysis and the methodology o f  neural network modeling. It is recommended to develop research in 
the direction o f application o f non-precipitating technology, which will ensure an increase in the extraction o f  copper 
and gold. Taking into account the complexity, many factors and nonlinearity o f  the flotation object, the use o f  modern 
methods o f in-depth statistics, including the methodology o f  neural network modeling, is justified.

Key words: gold-bearing copper-molybdenum ores, flotation, harmonic decomposition o f  random functions, factor 
analysis, neural network modeling, many factors and nonlinearity o f  the flotation object, copper content and metal 
recovery, sodium sulphide, xanthate, lime milk, electrochemical potential, SOM, Self Organizing Map, descriptive and 
nonparametric statistics.

MHXeeBCKOe 30JI0T0MeflH0e lIOptjtHpOBOC MCCTOpO/K- 
AeHHe HBjiHeroi oahhm h3 KpyrmeHiiiHx cpeflH mcaho- 
nopcJmpoBOH cHCTeMbi Ypajia. IlepBHHHtie pyflbi coflep- 
xaT Meflb (0,5-0,65 %), mojihGach (0,00005-0,355 %), 
BHCMyT -  0,001 %, Fe203 -  3 %, FeO -  9 %, cepy (0,5- 
1,0 5), 30J10T0 (0-1,6 g/t), cepe6po (0,01-75 g/t).

CoraacHO OTneTa [1] xhmhm6ckhh h MHnepanorHHe- 
ckhh cocTaB pya rexhojiothhgckhx npo6 MnxeeBCKOrO 
MCCTopo>KflennH iipeflcraBJicH b  Ta6n. 1.

PauHOHanbHtiH cocraB no ranaM pyfl ripcACTaaien b  Ta6n. 2.
IlepBHHHoe opyfleHeHHe MnxeeBCKOrO MccTopovKfle-

HHH npeflCTaBJieHO UITOKBepKOM I ipO'/KMJTKOBbIX, npo- 
3KHJiKOBO-BKparuieHHi>ix h BKpanjieHHtix pyfl. Ha MeCTO- 
poxfleHHH npoHBjiena rHnepreHHaa 30HanbH0CTb. Pyflbi 
M hxccbckoto MccTopo>Kflcnn>i pa3flenaiOTCH Ha cneflyio- 
ihhc THnbi: 1) nepBHHHbie (cKanbHbie) cyjib(})HflHbie 
pyflbi, 2) pbixjibie cyjib(j)HflHbie pyflbi, 3) OKHCJieHHbie 
pyflbi. OiMCwaiOTOi cynb(j)HflHbie (jiopMauHH: Cp-Bo, Py- 
Cp, Cp h Py. CepHUHT-xjiopHTHoe H3MeHeHHe xapaicrep- 
ho fljia Bcex flaeK. CoflepacaHHe xjiopHTa h ccphlihtob 
flOCTHraeT 'jHaneiiHH 22 %. JlHMOHHTH3aHHa hocht xapaK­
Tep BKpanneHHOCTH, Korfla okhcji3mh h raflpooKHCJiaMH

f opHbiu e ecm m  ]/36eKucmaHa N° 4 (71) 2017
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GEOTEXNOLOGIYA/ TEOTEXHOJIOrHfl

Ta6jim (a 1
XnMkiHecKMvi m MMHepanornHecKMM cocTaB py fl TexHonornnecKnx npo6 MuxeeBCKoro MecTopo>KfleHMn

n/n

IlepBHHHbie pyabi OKHCJieHHbie pyflbi

JVe n  p o 6
1 (1987) 1 (1999) OSteaHHeHHaa 2(1987) 2 (1999)

1 2 3 4 5 6 7 8

1 .V' CKBaiKHH H 
H H TepBajlbl

3 jieM eH T b i
EflHHHUbI

H3MepeHH3
3006 

(28,5-115',4)

3100(65-106,5,
169,7-300,0);
3102(61,0-

300,0);
3103 (62,1-101,3)

10487 (35,5-62,0) 
3107 (55,3-100,4)

3006(11,0-28,5) 
3007 (30,7-39,5)

3101 (10,2-22,0); 
3104(23,5-28,0); 
3105 (21,0-40,5); 
3107(10,4-29,6).

2 S i02 % 52,13 51,2 61,12 67,8
3 CaO % 4,38 5,56 2,01 2,31
4 MgO % 5,13 5,75 3,95 2,44
6 A U ); % 16,13 14,5 16,06 13,5
10 Fe20 3 % 2,94 5,97 5,98
11 FeO % 8,54
12 Feo6m. % 5,08 8,69 4,16
20 S % 0,54 0,78 0,73 0,61 0,35
21 ScvJlbd)HJI. % 0,64
22 Cu % 0,57 0,60 0,67 1,145 0,46
25 Mo % 0,003 0,0023 0,003 0,0013 0,003
30 B i % <0,001 0,001 0,001 <0,001
32 F % 0,08 0,06 0,11
33 Cd % 0,002 0,0001
35 Au g / t 0,45-0,53 0,35 0,14 0,29-0,27 0,6
36 Ag g / t 1,85-2,10 2,8 1,01 2,02-1,86 3,0

48 Pv.uibie M H H epajibi

XajIbKOnHpHT, rmpHT, 6opHHT, 
UOJIH6aeHHT, MarHeTHT, 
UJIbMeHHT

xaJlbKOnHpHT, 
in ip i iT , M arH eTH T, 
C(j>eH, XajIbK 03HH , 

MOJIH6fleHHT

MajiaxHT, a 3 y p H T , 
XaHbK03HH, KOBejI- 
UHH, X ajIbK O nH - 
5HT, Illipn 1.
MarHeTHT

n a n a x H T , a3 y p H T , 
KajlbKaHTHT, XpH- 
SOKO.Lia J1HMOHHT, 

XailbKOnHpHT, 

rinpH T

acejie3a nceBji0M0pH0 saMcniaroTca pyjjubie MHHepajibi. 
Coflepacamie okhcjiob acene3a Moacer uoxozurib a o  6%. 
npOHBJieHne riHppoxHHa OTMeHaerca bo Bcex 3 0 H a x  pya- 
Horo mTOKBepKa. CoaepacaHHe Mean h nonyxHbix kom- 
IlOHeHTOB B CKBa>KHHaX HaCTO HMeeT CHHyCOHaanbHblH 
xaparaep c 2-4 nHKaMH coflepxcaHHH Mean ao 1,5-4,0%. 
Ha6jno/iaiOTca MOHOMHHepajibHbie npoacHJiKH 
eyjIb(J)HAOB MOLUHOCTbK) OT flOJieH MHJIJIHMeTpa ,1(0
4-5 sm, h to  o6ycnaBHHBaeT HeoGxo/iHMocTb pa3pa- 
6otkh TexH0Ji0rHHecK0H cxeMbi, BKjnonaioineH 
Me>KUHKJIOByK) (JlJIOTaUHK). MomHOCTb npoaCHJIKOB 
Monn6aeHHTa cocTaBJiaeT 0,5-5 mm, h to  TaKace 
oSycnaBjiHBaeT npHMeHeHHe MeacnnKjioBon 4>jiOTa- 
ijhh, yHHTbiBaa 6ojibinyio ckjiohhoctb MOjm6,ueHHTa 
k nepeH3MenbHeHHio.

PaccMOTpeHHbie 0C06eHH0CTH nepepa6aTbmaeMbix th- 
noB pya (})opMHpyK)T cjjaicropbi, OTpnnaTejibHO BJiHMromne 
Ha cejieKTHBHOCTb (jwio ranHH. K TaKHM <J)aKTopaM omocaT- 
ca: najiMHHe b nyjibiie KaTHOHOB Cu2+, BbBbraaioiiiHx BsanM- 
Hyio aKTHBannio nOBepXHOCTH eyjib(j)HUHbix MHHepanoB h 
HapymaiomnH CejieKTHBHOCTb nponecea; pa3BHTne npouec- 
COB 4)OpMHpOBaHHH THflpOKCOOKHCHblX COeAHHeHHH 
Fe(OH)+, KOMn.neKcyiomHX KcaHToreHaT [Fe(OH)X]X ; 
nnppoTHHOBbiH cJjaKTop, Taicace cnocoScTByiomHH o6pa30Ba- 
hhk) Fe(OH)+; pa3BHTHe aneicipoxHMHHecKOH KoppoiHH 
nOBepXHOCTH cyjibcjinaoB (jiHMOHHTmauna); pa3BHTHe cepn- 
UHTOBoro (Jjaicropa, 0C06eHH0 npn npHMeHeHHH H3Becnco- 
boh TexHOJiorHH, CHH/Kaiomero KanecrBo Me/uioro kohuch- 
TpaTa; 3HaHHTejibna« Bapnamia coaepacaHHa Mean b pyue h 
OKHCJieHHbIX 4>0pM Me/UIbIX MHHepajlOB.

Jinn a H a jiH 3 a  6biJi c (J )o p M H p o B aH  M accH B  c m c h h o h  

pa6oTbi MnxeeBCKOH 060raTHTCJibH0H (JiaopHKH H3 51 
HaSniOAeHHa. OGmenpHHHTaa CTaTHCTHnecKaa oneHKa 
HaojiMuaeMbix napaMeTpoB ripeucTaBJieHa b Ta6ji. 3.

A H a jiH 3  H c x o a H b ix  a a H H b ix  M eT O /iaM H  u e c K p n n T H B -  

h o h  CTaTHCTHKH, a T aicace  p a c n e T b i  H e n a p a M e T p H n e c K o n  

CT3THCTHKH n O K a3 a jIH , HTO HCCJieAyCM blH o6t>CKT HBJIH- 

CTCfl H e c T a n n o H a p H b iM . M y n b T H M O ^ a jib H O C T b  ^ O K a ib iB a -  

eT , c (J> opM H poB aH H aa  B b iS o p K a  a B J ia e T c a  H e o u H o p o a H o i i  

h  r io p o a c a e H a  HecK O JibK H M H  « H a jio a ce H H b iM H »  p a c n p e a e -  

jieH H aM H . C n e n b i o  B biH BJieH H a B 3aH M 0C B a3eH  M e a m y  

MCCJieuyeMbiMH napaMerpaMH npHMeHeHa Mexo/iojiorHH 
ra p M O H H H e c K o ro  p a 3 J io a c e H H a  c J iy n a H H b ix  (jiyHKUHH.

Ta6nkiua 2
PaMMOHaxibHbm cocTaB no TkinaM p y fl

4>op>ia HaxowueHHH
Coflep/Kaime Mean

nepexoflHan OKHCjieHHan
g/t % g/t %

Meflb pacTBopHMaa b bo.ic 19 0,3 14 0,4
CBo6oflHMe OKHCJieHHbie 
MHHepajibi Mean 1405 22,5 2158 57,1

OKHCJieHHbie MHHepajibi Mean, 
CBa3aHHue c nopoaon 441 7,1 1312 34,7

Meflb BTOpHHHbIX CyjIb(j)HaOB 1633 26,2 98 2,6
Meab nepBHHHbix cyab(])HaoB 2741 43,9 198 5,2
Htoto HcxoaHaa pyaa 6240 100 3780 100

O’zbekiston konchilik xabarnomasi N°4(71) 2017
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GEOTEXNOLOGIYA / TEOTEXHOJlOrMfl ^

T a 6 n n u a 3
O n n c a te n b H b ie  CTaTMCTMKM

Y cjlOBH bie
OOOJHa'It'HllH

H a iiM e iio B a iiu e CpeaHee M h h h m v m MaKCHMyM C’Ta- OTKJl.

G H a rp y 3 K a  H a ceKurno, tlsm 24439 11595 34139 6449
aCu C o a e p a c a H H e  M e a n  b  p y a e ,  % 0,52 0,34 0,84 0,095
t<») C o a e p a c a H H e  M e a n  b x B o c ra x , % 0,19 0,11 0,30 0,045

b C o a e p a c a H H e  M e a n  b  K O H ncH TpaTc, % 18,92 9,24 23,84 3,299
sCu 06mee H3BaeHeHHe M ean , % 63,00 37,10 81,40 10.01
eOX M sB aen eH H e o k h c jic h h o h  M e a n , %  > 26,65 0,90 58,90 12,93
ESul H3BaeneHHe cyabtfrnaHOH M eaH , % 73,91 43,90 100,00 11,22
aOX O m o c H T e j ib H o e  coacpvK anne o k h c j i c h h o h  M e a n  b 

pyae, % 23,58 3,90 57,90 11,55

Na 220.1 Pacxoa Na;S b iyMn(|) riHiaHHS 1-h  h h tk h  o c h o b h o h  
(fcaoTauHH, t / t

53,4 0,00 120 25,91

Na 220.2 Pacxoa Na2S b 3yMni}> n m a n » x  2-ii h h tk h  o c h o b h o h  
(J)aoTauMH, t / t

60,6 0,00 120 26,87

Na 301.1-1 Pacxoa Na2S b  npHeMHbiii KapMaH nHTaHHH 1-h
HHTKH OCHOBHOM (J)JIOTaUHH, t / t

875 0,00 1775 681,99

Na301.2-1 Pacxoa Na2S b  upHCMHLiii KapMaH imranHx 2-h 
HHTKH OCHOBHOH <j>JIOTaUHH, T/T

90 0,00 121 44,96

PAX 1/
K3M 1

Pacxoa BtX b npHeMHbiii KapMaH nHTaHHa 1-h  h h tk h  
OCHOBHOH (J)aOTaUHH, r /T

62,6 10 ,0 0 100 30,37

PAX 21
KaM 1

Pacxoa BtX b npHeMHbiii KapMaH nHTaHHfl 2-fi h h t k h

OCHOBHOH (j)aOTaUHH, r/T 62,6 0,00 100 30,04

Ha pnc. 1 npeacTaBjieiibi pe3ynbTaTbi rapMOHHHecKO- 
ro  pa3Jio)KeHHH cjiynaHHbix cjjyiiKUHH: aOX = f(x), aCu = 
f(i), eCu = f(t), eOX = f(i). O iM enaercH  pacm enneHH e 
MaKCHMyMa o ch o b h o h  rapMOHHKH npH pa3JioaceHHH cuy- 
HaiiHOH (j)yHKnnn aOX = f(x). Tanoe naojiroacHHC 060c- 
HOBaHO HanHHHeM aByx pa'SHOBnaHocxeii rexHOJioi H'ic- 
ckhx THnoB pyflbi: oKHCJieHHbix h cynb(J)HflHbix. Bojiee 
HH3KOHaCTOTHaa o6naCTb H,r[eHTHC|)HUHpyCTCH KaK pa3HO-

BHflHOCTb, B KOTOpOH B 60JIbUieH CTeneHH [ipOHB.rraeTCH 
(j)ai<rop 0KHCneHH0CTH, nocKonbKy Ha 3 to h  ace nacxoxe 
iipoaB xaexca oCHGBHaa rapMOHHKa n p n  pa3JioaceHHH 
cjiynanHOH (JjyHKUHM eOX =  f(x). H a 6ojiee bm cokoh 
nacTOTe OTMewaexcH 0CH0BHaa rapMOHHKa n p n  pa3Jioace- 
h h h  cjiynaHHOH ^Y hk lihh  eCu =  f(x). H a  3xoh nacxoxe 
H/ieHXH(J)HnHpyexca cyjibc[)MflHaa pa3HOBHZjHOCXb, b ko- 
xopoii b  Gojibuieii cxeneHH npoaBJiaexca cyjib(j)HflHbiH 

(jiaKxop. no/viBepvKflenMeM xa- 
ko h  HiirepriperauHH cjiyacax 
pe3yjibxaxbi rap  m ohh nee k o to  
paanovKCHHa cnynaHHbix (JiyHK- 
h h h : aOX =  f(x), e (su l) =  f(x), 
eCu = f(x), eOX = f(i) (pnc. 2). 
H aSnroflaexca pacinenneHH e 
MaKCHMyMa o ch o b h o h  rapMOHH- 
kh  n p n  pa3Jio>KeHHH cnynaHHOH 
tjjyHKHHH e(su1) = f(i). npn 6o- 
jiee hh3koh  nacxoxe BbicoKaa 
cneKxpajibHaa nnoxHOCxb (e(su1) 
=  f(x)) coB naaaex c o ch obhoh  
rapMOHHKOH n p n  pa3JioaceHHH 
cnynaHHOH c})ynKUHH eOX =  f(i). 
3 x o  HaojiKxaeHHe aBjiaexca ecxe- 
cxBeHHbiM, nocKonbKy nacxb 
OKHCJieHHbix (|)OpM MeflHbIX MH- 
HepanoB (npoMeacyxoHHaa 30Ha 
M ecxopoayieHHa) nonaziaex b 
Hcxo,XHyio niHxxy, nocxynaio- 
m yio  Ha (jiaSpHKy. n p n  6ojiee 
bm cokoh nacxoxe Ha6jno,xaexca
COBIiaflCHHC MaKCHMyMOB OCHOB- 
Hbix rapMOHHK n p n  pa3JioaceHHH 

cjiynaiiHbix (j)ym<nHH e(sul) = f(x)

°c«
oo»

00*

001

001

Ott

»

xo

M acrora, 1 /57 /i

Pnc. 1. Pe3ynbTaTbi rapMOHnnecKoro pa3/io>KeHMfl cnyHaMHbix 4>yHKijiiM: aOX = f(T), 
aCu = f(T), eC u = f(T ), eOX = f(T ).

f opHbiu eecmHUK y36eKucmaHa N° 4 (71) 2017
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^  GEOTEXNOLOGIYA/ rEOTEXHOJIOrHH

flmrpMMM paccmtMt (FUR1E 1d/*100c)

°0»
TOO

Macrora. 1/wm

Pmc. 2. P e 3 y n b T a T b i rap it/iO H M H ecK oro  pa3Jic»KeHM fl c n y n a M H b ix  $ y H K U M ii: aOX = f(T ), 
E (su l) = f(T ), eCu = f(T ), £OX = f(T).

H s(o6m.) = f ( l ) .  TaKHM o6pa30M M05KH0 KOHCTaTHpO- 
BaTb, h to  ocHOBHoe BjmaHHe Ha o6m ee  H3BJieHCHHe Me- 
flH OKa3bIBaeT H3BJieHeHHe CyJIb<j)HflHOH MeflH, HTO nofl- 
iBepvKAaeTCH cpe/iHHM H3BJieneHHeM o k h c jich h o h  Mean 
26,7% h  cyni>(})HAHOH Mean 73,9% (Ta6ji. 3).

Ha pnc. 3 aeMOHCTpHpyioTca pe3ynbTaTbi rapMOHHHe- 
CKoro pa3Ji03KeHHa cjiynaiiHbix cJtynKUHH: e ( o x )  = f(x), e 
(sul) = f(i), Na2S 301.1-1 = f(x) H Na2S 220.1 = f(x).

C pa3y oTMeTHM coBiiaaeHHe 
xapaKTepa ypoBHCH cneK rpajib- 
HOH njlOTHOCTH npH pa'3JIO'/KeHHH
cuynaKHbix (JjyHKUHH: s(sul)=f(x)
H fl03Hp0BKH CepHHCTOrO HaTpHH 
b npHeMHbiH KapMaH nepBOH 
KaMepbl OCHOBHOH (J)nOTaHHH
[N a2S 301.1-1 =  f(x)]. Pacnojio-
/KCHHe OCHOBHOH rapMOHHKH 
n p n  pa3Jio>KCHHH cuynaHHOH 
(JiyHKHHH fl03Hp0BKH CepHHCTO-
ro  HaTpna b 3yMn4> [Na2S 220 .1=  
f(x)] noKa3bmaeT OTcyTCTBHe 
B3aHM0CBH3H T io ro  napaM eipa c 
TexHOnorHHecKHMH noKa3are.ia- 
MH n o  H3BJieHeHHK) KaK cyjlb- 
(J)HflHOH, TaK H OKHCJTCHHOH Me- 
AH. OrciOfla BbiTeKaeT BaacHbiH 
BbiBOfl o H euejiec006p a3H0CTH 
no/iaHH cepHHCToro HaTpna b 
3yMn<|> h onpeAenjHOujyio pojib  b 
TexHOJiorHH aBJiaeTca no /jana 
N a2S  b npneMHbiH KapMaH nep- 
BOH KaMepbl OCHOBHOH (})jiOTa- 
uhh h ee aBTOMaTHnecKoe p ery - 

jiHpoBaHHe Ha ochobc kohtpojih 3JieKipoxHMHHecKoro 
noTeH unajia nyjibnbi.

H a  pnc. 4 AeMOHcrpHpyioTca pe3yjibTaTbi rapMOHHne- 
ckoto pa3Jio»ceHHa cjiynaHHbix (JiyHKHHH: G = f(x)n J= f(x). 
no a  & noHHMaeTca coaepacaHHe Mean b xBOCTax (t). 
CornacHO coBnaaeHHa 0CH0BHbix rapMOHHK npn pa3Jio- 
*eHHH cjiynaHHbix 4>Yhkuhh G = f(x)n J= f(x) OTMenaeT- 
ca cymecTBeHHaa TexH0Ji0iH4ecKaa B3aHMOCBa3b MevKjy 

Harpy3KOH Ha cckhhk) h noTepa- 
mh Mean b xBOCTax h Heflonyc- 
THMOCTb neperpy3KH cckhhh b 
uejiax AOCTH>KeHHa BbinycKa 
Sojiee 6ojibiuoro KOJiHnecTBa 
MeTajuia npn HecoBepmeHCTBe 
AeHCTByroiijeH TexHOJiorHH Ha 
4>a6pHKe. npn 3tom TepaeTca h 
Meat., h 3ojioto b xBOCTax 4>a6- 
pHKH. OTMeTHM TaKVKe, HTO yC- 
TaHOBJieHHaa B3aHM0CBa3b He 
SbiJia nojTBep'/KAeHa npeflBapn-
TejIbHblMH HCCJieAOBaHHHMH 
MCTO^aMH fleCKpHnTHBHOH CTa- 
THCTHKH, nOCKOJIbKy paCCHHTaH- 
HblH K03(|)(j:>HHHeHT KoppejiauHH
M e a y j y  H a r p y 3K 0H  H a  c c k h h k j  h  

n o T e p a M H  M e T a ju ia  b  xB O C T ax 

6 b IJI, CTaTHCTHHeCKH H e  3H3HHM.

TaKHM 06pa30M, n0Ka3aH0, 
h to  n p n  pa3pa6oTKe TexHOJiora- 
necKOH THnH3auHH pyflbi o6a3a- 
TeJIbHO He06x 0flHM0 yHHTblBaTb 

£ pe>KHMHbie napaMeTpbi, npHMe- 
HaeMbie Ha <j)a6pmce. YnHTbiBaa

flHarpaMMa p a c ceflnw (FURIE l&TIOOc) 6»uim

M«CTDH, 1/I7JI

Pmc. 3. Pe3yjibTaTbi rapMOHnnecKoro pa3nojKeHMn cjiysaMHbix $yHKi|MM: e (o x )  =  f(T ),  
(sul) = f(T ), Na2S 301.1-1 = f(T) m Na2S 220.1 = f(T ) .
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GEOTEXNOLOGIYA/rEOTEXHOJlOHIfl <c

AcnpaMMa pacceft*n (FURE 16/100c) CHHTaHa HeftpoceTeBaa Moment KoxoHe- 
Ha COKK 7:7-6:1(1), cjjopMaTa 3x2.
H c x o f lH b ie  a a H H b ie  6 b iJ iH  p a a je n e H b i  H a  

oGyHaromyio — 27, KOHTponbHyio -  12 h 
TecoByio -  12 Bbi6opKH. T onojiorH ne- 
CKaa KapTa KoxoHeHa npeflcraBJieHa Ha 
pHC. 5. Ha KapTe B COOTBeTCTBHH C H0- 
MepaMH BbiaBJieHHbix 3JieMeHT0B pe- 
rneTKH KoxoHeHa « 0 -5 »  OTMeneHo ko- 
JlHHeCTBO Ha6jHOfleHHH HeftpOHOB no 
Ka>K,aoMy 3JieMeHTy. nocK onbKy pem eT- 
Ka KoxoHeHa o6m hho TpyaHO HHTep- 
npcTHpyeTca b n en ax  anarHOCTHKH Ha- 
mh paccM aTpHBaeTca MeTOflo;iorHa, 
BKjnonaK)maa HHTepriperanMK) b h h h c -  
jieHHbix cpeflHHx 3HaneHHH H ccjieaye- 
m h x  napaMeTpoB no  BceM 3JieMeHTaM 
pemeTKH, c noMombto M eToja cjmKTop- 
Horo aHajiH3a, npoeKTHpoBaHHa Bbiae- 

1 is m  jieHHbix H e iip o H O B  Ha nji0CK0CTH r j i a B -

P u c. 4 . P e 3y n b T a T b i r a p M 0 HM H ecK 0 r 0  p a 3 no> K eH na c j iy n a M H b ix  cfc>yHKL(MM: G  =  f(T ) m H iJ X  K O M n O H e H T  F l  — Fj H  H a H e c e H H e M

J=f(T).

CJI0)KH0CTb, MHOrO(J)aKTOpHOCTb H HeUHHeHHOCTb (J)JI0Ta-
UHOHHoro o6T>eKTa b HacToameM HCCJieaoBaHHH npHMe- 
HeHa M eToaojiorna neH pocereB oro MoaeiiHpoBaHHa [2 -3 ].

fljia  KJiaccHcjjHKanHH MaccHBa h cx o a h m x  H a6jnoae- 
hhh no BxoflHbiM napaMeTpaM: coaepxcaHHe Cu b p y a e  
(aCu), Harpy3Ka Ha ceK um o (G), coaep>KaHHe OKHcneH- 
hoh Cu b p y a e  (aOX), pacxoA  N a 2S b npHeMHbin KapMaH 
IIHTaHHa 1-H HHTKH OCHOBHOH (|>JIOTaUHH (N a  3 0 1 .1 -1 ) ,  
pacxoa N a 2S B  npneMHbiH KapMaH nnTaHHa 2 -h  h h tk h  
ochobhoh (JjjioTanHH (N a 3 0 1 .2 -1 ) , pacxoA  BtXB npneM -
HblH KapMaH nHTaHHH 1-H HHTKH OCHOBHOH (})J10TanHH
(PAX 1/ KaM 1), pacxoA  BtXB npneMHbin KapMaH n n ra -  
HHa 2-h  h h tk h  o ch o b h o h  (J)jioTanHH (PAX 21 KaM 1) p ac-

Eomuen

CJB^UDM f«nfCN Hinodl putu N̂ S

Onmaw npyneKiK 
parevTBoro penoa

P)9i cpowxyTowon MHU Hjpymeuie pcareKTHOfO pauaa

[kperpjrmc

Euuk p)3u c Mwaamui

Ha HHX 3HaneHHH <j)H3HHeCKHX BeKTOpOB 
H3MepaeMbix napaMeTpoB h  h30 jihhhh  

BblXOflHblX (JjyHKUHH E H P [4 -7 ],
OnpeaeueHa MaTpnna KOMnoHeHTHbix Harpy30K, 

npeacTaBJieHHaa b Ta6ji. 4. npeacTaBJieHHaa MaTpnna 
orpa>Kaer BxouHbie nepeMeHHbie, KOTOpbie 6biJiH hc- 
n0Jib30BaHbi npn aHajiH3e. CoraacHo KpHTepna Kaioepa, 
BbiaeueHbi TOJibKO ab a <|>aKTopa c co6cTBeHHbiMH 3Hane- 
HHaMH 60JIbUlHMH 1.

nepBaa KOMnoHeHTa OTpaacaeT aeftcTBHe pe>KHMHbix 
napaMeTpoB, npHMeHaeMbix b py^HOM UHKJie o ch obhoh  
<|)jiOTanHH. BTopaa KOMnoHeHTa OTpaacaeT aencTBHe 
cyjib(J)H/iHoro h  OKHcneHHoro (JmKTopoB b mnxTe, nepe- 
p a 6a T b i B a e M O H  H a  (j)a6p H K e .

M H o ro M e p H o e  <J>aKTOpHoe npocT paH C T B o cn poeK T H - 

p o B a H o  H a nji0CK 0C Tb KOMnOHeHT Fj -  F2. Ha p n c .  6  
n p e a c T a B jrc H a  npoeK U H a M H orocfiaK T opH oro npocT paH C T - 

Ba H a nnocK O C Tb F1-F2, H a k o t o p o h  H aH eceH bi h 3 0 j ih - 

h h h  H3BJieHeHHa M e a n . O k o jio  T O ieK  npocT aB JieH b i h o - 
M e p a  3JICMCHTOB peu ieT K H  K o x o H e H a . /JonouH H T eubH O  

H a nnocKOCTH H aH eceH bi (j)H3HMecKHe B eK T opa M cxoaH bix  

npn3HaK0B b COOTBeTCTBHH c  h x  Harpy3KaMH H a MaTeMa- 
TH H ecK ne B eK Topa (T a6 ji. 4). Ha p n c .  7 n p e jc T a B J ie H a  
n p o e K n n a  M H o ro ^ a K T o p H o ro  n p o c ip a H C T B a  H a n n o c -

Ta6nnL(a 4
MaTpnL4a KQMnoHeHTHbix Harpy30K

Pmc. 5. PeiueTKa KoxoHeHa, MHTepnpeTMpoBaHHan c nOMOinbK) 
MeTOfla 4>aKTopHoro ananma. Ha pucyHKe omMe^enbi cpedHue 
3HayeHun o6uteao u OKUcneHHoao codepxaHUH Medu e pyde u 
u3ene^eHue Cu, pacmumaHHbie no KawdoMy aneMeHmy peuiemKU.

FlapaMerp <I>aKTop 1 OaKTop 2
G 0,695 -0,419
a 0,111 0,863
aOX 0,201 -0,819
Na 301.1-1 0,675 -0,190
Na301.2-1 0,414 -0,007
PAX 11 KaM 1 0,928 0,017
PAX 21 KaM 1 0,960 0,095
0 6 m. jmc. 2,947 1,636
flo™ 06m. 0,421 0,234

r opHbiu eecmHUK Y36eKucmaHa N° 4 (71) 2017
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3M  K a p ia  jwhmm ypoBHfl (Ta6nnna F A  5 8 V 5 1 c )

E > PaccTosHMe B3B«ueHHbix H9HM6HbU)HX KBaflparoa

HapyiueHite pcareHTHoro pexitMa

CepitmrroBMft $ainrop

OAKTOP1 OanTop pokhmhwx napaiwerpoB Texwo/ioniM

rapMOHHHecKOM pas.iovKeiiHH 
(pnc. 4). HapymeHHe peareHTHO- 
ro  pe*HM a 0C06eHH0 no  pacxo- 
Ay cepHHCToro naTpHH TaK'/KC 
npHBOflHT K CHH>KCHHK) H3BJieLie- 
hh h  MeTanna (KJiacTep, o rp a - 
acaroniHH 3 j ic m c h t  «0» pemeTKH 
KoxoHeHa). f ln a  HarnaflHOCTH Ha 
p nc . 8 H a npoeKUHH MHorocjjaK- 
TopHoro npocTpaHCTBa F 1-F2 
o k o j io  t o h c k  H a 6 j[F O ;ie u n ii o t m g -

68
84
80
78
7288
84
80
58
52
48

Pnc. 6. ripoeKLiMfl MHorocfcaKTopHoro npocTpaHCTBa H a  n n o c K O C T b  F1-F2, c H a H e c e H H b i M M  
M3BJ1GHGHM51 MeflH.

KocTb F1-F2, Ha KOTopoH HaHeceHbi h 3 0 j i h h h h  c o n e p * a -  
HHH MeflH B KOHUeHTpaTe.

Ha p n c y H K a x  H a S n io f le H H x  p e m e T K H  K o x o H e H a  npn 
H H T e p n p e T a u H H  oG bC flH H C H w  b  m e c T b  m ia c T e p o B .

nepB aa  K 0 M n 0 H eH T a , orpa/K aiom aa B apnaum o p e -  

acH M H bix n a p a M e T p o B , o 6 y c n a B J iH B a e T  p a cn o JK B K e H H e  

KJiaCTepO B B COOTBeTCTBHH C H 30JIHHH3M H H3BHCHCHMfl

M eT aju ia . B K Jia c re p e , CBJnaHHOM c n ep e rp y 3 K O H  c c k u h h , 
OTMenaeTCH cHH/KeHHe H 3B jieH eiinn  M eflH, h t o  n o flT B e p - 

* f la e T  BbW BJieHHyio B3aHMOCB»3b, ycTaHOBJieHHyK) n p n

HCHbi 3H aLienHH p a c x o f la  c e p m i-  

CTOrO IiaTpHH. Ba>KHO OTMeTHTb, 

h t o  H a K jiacT ep e , HflcnTH(|)HUH- 
pyeM biM  KaK S o ra T b ie  n p o * H J i-  

KOBO-BKpanneHHbie p y flb i Ha- 
DJllOflaiOTCH BblCOKHe fl03Hp0BKH 

N a 2S . 3 t o  H aojnoflC H H e n o f l-  

TBep>KflaeT cy m ecT B eH H o e b j i h a -  

HHe o r p H n a ie j ib H o r o  4)aKT0P a 
p y f lb i, cB H 3aH H oro c pa3BHTHeM
THflpOKCOOKHCHOH COCTaBJHHO-

m eii [F e(O H )+] b  nepepa6aTbi- 
BaeMoii m nxTe h  Heo6xoflH- 

MOCTb e ro  HeHTpajiH3aHHH 3a cneT ao3HpoBKH cepHHCTO- 
ro  iiaTpnx: F e(O H )+ +  HS —> FeSJ, +  H 20  c noM ouibio 
CHCTeMbi aBTOMaTHnecKOH fl03Hp0BKH peareHTa, HanpaB- 
jieHHOH Ha noflflep'/KauHe onTHMajibHoro snaHCHHH sjieK- 
TpoxHMHHecKoro iiOTeHiina;ia nynbnbi.

^ ,H (} )(i)epeH H H ajibH O C T b  fln a rH O C T H K H  T H n a  n e p e p a -  

S a T b iB a e M o ii  u i h x t h  n 0 3 B 0 J ia e T  c f l c .a a i b  K 0 M n 0 H e H T a  

F2, O T p a > K a io n ia ji p a 3 B H T H e  b  p y f l e  O K H C J iH ie j ib n o io  

h j i h  c y n b ( J )H f lH o ro  ( j ia ic T o p a . C o r a a c H O  H a n p a B jie H H io  

B eK T o p o B  a C u  h  a O X  n o  c y m e c T B y  B b i f le u a e T c a  flB a  

r n a B H b ix  n o f lT H n a  n e p e p a S a T b i -  

B aeM O H  m n x T b i .  B H a n p a B J ie -  

h h h  B e K T o p a  a O X  B b if le j ia e T c a  

H a n G o n e e  T p y f lH O o 6 o ra T H M b iH  

n o f lT H n  m n x T b i  -  6 e f lH b ie  p y f lb i  

c n o B b im e H H b iM  (J iaK T opoM  

OKHCJieHHOCTH, H a  KOTOpOM

(JiHKCHpyeTCH [laHOOJTce xyfl- 
m ee  H3BJieneHHe MeflH h  Kane- 
c t b o  nonynaeM bix KOHueHipa- 
t o b .  B HanpaBJieHHH BeKTopa 
aCu BbifleuaeTca HaH6onee 
n e rK O o 6 oraTH M biH  no flT H n  
mnxTbi - 6oraTbie n p 0>KHJiK0B0- 
BKpanjieHHbie pyflbi. C ornacH o 
H30JIHHHHM COflCp'/KaHHfl MeflH B 

KOHneHTpaTe, npeflCTaBJieHHbiM 
Ha pHC. 7, MO)KHO CflejiaTb B bl- 

BOfl 06 OTpHUaTejIbHOM BJIHH- 

HHH CepiIUHTOBOrO (jjaKTOpa B 

n e p e p a 6aTbiBaeMOH i i i h x t c  

npaKTHHecKH H a Bcex noflTHnax 
pyflbi. 3 t o  CBa3aHO c npnpofl- 
h o h  (ecTecTBeHHon) rHflpo<})o6-

3M Kapia hmhmm ypoBHH (TaBnuua FA 58v*51c) 
b =  PaccTORHne B38euieHHbix nanM eHbiunx KsaflpaTOB

Eorarrue rrpoaauiKOBO-BKparuicHHUc pyau

OAKTOP1 OaKTop pewMMHwx napaMerpoe TexHO/iorMM 
Pnc. 7. npoeKUkin MHorocjDaKTopHoro npocTpaHCTBa Ha nnocKOCTb F1-F2, c HaHeceHHbiMM
M30J1MHMHMM COflepwaHMfl MeflH B KOHLJGHTpaTG.

O’zbekiston konchilik xabamomasi N° 4 (71) 2017
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AwarpaMMa paccem t« (TaO/Mqa FA 58V51c)

<t>AKTOP1 O a m o p  p o K H M H w x  n a p a M e r p o e  TexHonofMM

Pmc. 8. [IpoeKLiMH M H o ro cfra K To p H o ro  npocTpaHCTBa Ha rm0CK0CTb F1-F2, c H aH eceH H biM M  3Ha- 
neHMHMM pacxoflOB C e p H H C To ro  H aTpkin o k o jio  To n e K  HaSniofleH M M  no ucxoAHOMy MaccuBy.
KpacHbiM u,eemoM omMe^eHO cymecmeeHHoe HapyuieHue do3upoei<u cepHucmoao Hampua e npueM- 
Hbiu KapMaH nepeou KaMepbl ocHoeHou <pnomau,uu.

HOCTbK) XJIOpHTOB H CCpHUHTOB, OCOSeHHO npH npHMe- 
HeHHH H3BeCTKOBOH TeXHOAOIHH, KOTOpaa HCnOHI.3yeT- 
csi Ha npcAnpHHTHH [8, C. 237], TaKHM 06pa30M, pa3BH- 
rae HC'C'.rreAOBaHHH n o  p a 3 p a 6 o T K e  6e3H 3B ecTK O B O H  T e x -

HOJiorHH HBJiHercM nep- 
cneKTHBHtiM H a n p a B jie H H - 

eM C HejTbK) nOBHHieHHH 
TexHOJiorHHecKHx noKa3a- 
TeneH np0H3B0flCTBa.

P a3pa6oT aH H aa tcxho- 
norH H ecK a» KnaccH(J)HKa- 
HHH nOSBOJIHCT yTOHHHTb 
npHHHHbi Ha6jH 0aaeM 0H  
3HaHHTejIbHOH AHCnepCHH 
TexHonorHHecKHx noKa3a- 
TeneH, 0Tpa>KeHH0H b 
Ta6n. 1. Jlna Harna/iHOCTH 
BbiACJieHHbie KJiacTepbi 
npeacTaB JieH bi Ha nji0CK0- 
cth orpa>KaK3meH B3aHMO- 
CBH3b H3BJieHeHHH Me AH C
coA epxaH H eM  MeTaAAa b 
pyAe (pnc. 9).

3aKAiOHeHHe. B pe- 
3yAbTaTe HCCAeAOBaHHH 
p a 3 p a 6 o T a H a  TexH O A orn- 
HeCKaA KAaCCH(J)HKaUHA 
(J)aKTOpOB, BAH5HOIHHX Ha 
pe3yA bT aT bi T exH O A orH ne- 

ckhx noKa3aTeAefi, noAynaeMbix no AeftcTByiomeH 
TexH0A0rHH Ha MnxeeBCKOH oSoraTHTeAbHOH <f>a6pH- 
Ke. YTOHHeHbi npHHHHbi Ha6AK>AaeMOH 3HanHTeAb- 
hoh AHcnepcHH TexHOAorHnecKHx noKa3aTeAeii. Ilo -

Ka3aHa HeueAecoo6pa3- 
HOCTb A03HpOBaHHA Cep- 
HHCTOrO HaTpHH B 3yMn- 
c})bi, ycTaHOBAeHHbix Ha 
CAHBe THApOUHKAOHOB H 
He06x0AHM0CTb A03HPO- 
BaHHa peareHTa b npneM- 
HbiH KapMaH nepBoii Ka- 
Mepbl OCHOBHOH <|)AOTa- 
HHH B aBT O M a i H H e C K O M 
pe>KHMe noA/iep>KaHHa 
3AeKTpOXHMHHeCKOrO  
noTeHunaAa nyAbnbi Ha 
onTHMaAbHOM ypoBHe.

PeKOMeHAOBaHO pa3- 
BHTHe HCCAeAOBaHHH B 
HanpaBAeHHH ripHMeneHHH 
6e3H3BeCTKOBOH TeXHOAO- 
THH, HTO o6eCneHHT nOBbl- 
UieHHe M3BAeLieHHM MeAH H 
30A0Ta. YHHTblBaa CJTQ3K- 
HOCTb, MHOrO(J)aKTOpHOCTb
h HeAHHeHHOCTb (jjjiorauH- 
OHHoro oSbetcra ooocnoB a- 
h o  n p H M e H e H H e  c o B p e M e H -  

H b ix  M eTOAOB y r A y 6 A e H -  

HOH CTaTHCTHKH, BKAIOHaa

M e T O A O J i o r H i o  HeHpoceTe- 
B o r o  M O A C J l H p O B a H H a .

AnarpaMMa pacceflMwa (Taftnuua FA 58 /51c )

Coaep*canie m^ b pyne, %
- *

Pmc. 9. BjiMflHue Tuna TexHonorMHecKOM KjnaccM<£nKaL(MM na B3anM0CBH3b H3B/ieHeHkm Menu c 
co flepw aH M eM  M e T a jin a  b pyae. O k o j io  Ha6nK>aeHMM OTMeseHbi H O M epa sneM eH TO B  peuueTKM 
KoxoHena.
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YflK 622.235.2:622.1.4 ) HacnpoB y.<t>., Ommhob LU.A. 2017 r.

M ETO flM K A  M C C JIE flO B A H M fl KOHCTPYKUMM  
C K B A )K M H H O rO  3A P f1 flA  B 3 P b lB H A T b lX  BELLJECTB 
C 3AKJlM H M BAtO m EM C & 3A EO M K O M

HackipoB y.cj).,
fleKaH cfjaKynbTeTa MHweHepHOM 
re o n o rn n  m rop H o ro  f le n a ,  a o k -  
Top TexHMnecKMx HayK T a u j i r y  

mm. 1/lcnaMa KapnMOBa.

O h m j io b  LU.A.,
CTapLUMM HayHHbIM COTpyflHMK- 

co n cK aT en b  Kacfceflpw 
«ropHoe fleno», TaiurTy 
mm. H cn aM a KapMMOBa.

Maqolada portlovchi moddalarni o'z-o'zidan mahkamlanadigan zaboykaning zaryadini aniqlashning samarali 
parametrlami aniqlaydigan metodikasi keltirilgan. Bular: zaboykaing pastki va yuqori qismlari uzunligi, 
mahkamlanadigan zaryadlar orasidagi masofa. Muruntov kareridagi poligon sharoitida VIII-X1 yoriqlik toifadagi kon 
jinslarda tajribaviy-sanoat sinovlari o'tkazildi.

Tayanch iboralar: zaiyad konstruksiyasi, portlovchi moddalar, o'z-o’zidan mahkamlanadigan zaboyka, samarali 
parametrlar, zaboykaing pastki va yuqori qismlari uzunligi, zaryadning massasi, tajribaviy-sanoat sinovlari, yoriqlik 
toifasi, seryoriqli, sustyoriqli, o'rtayoriqli, kamyoriqli, deyarli monolitikjinslar.

The article provides a technique fo r  determining the effective parameters o f  a self-locking stemming charge o f  
explosive substances, which include: the length o f  the lower and upper parts o f  the stemming, the mass and distance 
between the stuck charges. Pilot-industrial tests were carried out in the polygon conditions o f  the Muruntau quarry in 
rocks o f J TII-XIfracture categories.

Key words: charge design, explosives, self-locking stemming, effective parameters, the length o f  the lower and upper 
parts o f  the stemming, charge weight, distance between wedging charges, pilot-industrial tests, fracture category, 
extremely fractured, weakly fractured, medium fractured, low fractured, almost monolithic rocks.

K  3(J)(|)eKTHBHHM napaMeTpaM caM03aioiHHHBaiomeH- 
ca saooHKH CKBa/KHHHoro 3apaaa B B  othochtch jiJiMHa 
HH/KHeM H BCpXHCH HaCTefi 3a60HKH, MaCCa H paCCTOJTHHe 
Me>KAy saKJTHHHBarouiHMHca 3apflflaMH B B . C xeM a 4>op- 
MHpOBaHHfl 3a6oilKH CKBaMCHHHOTO 3apflfla B B  npHBCje- 
Ha Ha pnc. 1.

fljiH onpeflejieHHH 3cj)c|)eKTHBHbix napaMeTpoB caMO- 
3aKJIHHHBaK>meHCH 3a60HKH CKBa/KHHHoro sapH^a B B ,

npOBOflHJIHCb OnblTHO-npOMblHIJieHHBie HCntlTaHHfl B 

nojiH roH H bix ycnoB H ax K apbepa «M ypyH T ay»  b  no p o aax  
V III -X I  KaTeropHH TpeuiHHOBaTOCTH n o  m naK e C H h II , 
<J)H3HKO-MeXaHHHeCKHe h  ropHo-TexHonorHHecKHe CBOH- 
CTBa KOTOpbix npuB C A C H bi b  pa6oTax aBTOpOB [1, 2] H B 

Ta6ji. 1. O npeaeneH bi n o  H3BecTHbiM MeTo/jHKaM [3, 4] 
miOTHOCTb, n p e a e n  npoHHOcra Hcc.nejycMbix ropHbix 
n o p o a ,  a  TaK x e  paccTonHne m o k jv  TpciuHHa.viH ro p H o ro
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Pnc. 1. C x e M a  CfJOpMMpOBaHMH KOHCTpyKL|MM CKBaWMHHOrO 
3 a p n fla  B B  c  3aK H M H H B aK )LneM C H  3a6c>MKOM : 1 -  CKBawwHHbiM 
3 a p n fl BB; 2 -  h m w h h h  n a c T b  3aK nM H M BaK )i± ievica 3a6oMKn; 
3  -  3aKnnHHBaiOLneCicH 3 a p f l f lb i BB; 4  -  BepxH H H  n a c T b  3aKnnH W - 
B aK Jm eiicn  3 a6 oM K u ; lC K -  .qnM H a C K Ba>KM H H oro 3 a p a f la  BB; 
P 33 -  f ln n H a  Hn>KHeM nacTM  3 a K n i/ iH M B a to in e iic f l 3 a6 o tiK M ; 
h33H -  B b ico T a  3 a n n p a to ii(M e c a  3 a p a a a  BB; /33 -  f l/ iM H a  Mex<fly 
3annpaiom nMM Cfl 3apnqaM H  BB; lB33 -  f l/ in H a  B epxH e ii n a c ™  
3ai01MHMBaK)LUeMCP 3 a 6 o iiK M .

M a c c H B a  K a T e r o p H H  n o p o a  no B s p h i B a e M o c ™ ,  K O T O p b i e  

O T H O C a T C H  K  J i e r K O B3p t I B a e M b I M ,  C p e a H C B ’i p b l B a C M b l M ,  

T p y £ H O B 3p i > I B a e M M M  H  B C C b M a  T p y a H O B ' i p b l B a C M b I M  r o p -  

h h m  nopona.w. Onpeaeaeiibi r p y n n b i  n o p o a  n o  C H h I I -  

82, K O T O p b i e  O T H O C H T C 3 k  V, VI, VII, VIII, IX, X h  XI 
K a x e r o p H f l M  C O O T B e T C T B e H H O .  O n p e a e n e H b i  C T e n e H H  

T p e m n H O B a T o c T H  ( S j t o m h o c t h  n o p o a )  H C C J i e a y e . M b i x  no­
p o a ,  K O T O p b i e  o t h o c h t c h  k  c n e a y i o m H M  r p y n n a M :  I —  

H p e 3B b i H a n H O  rpeiuMHOBai bie ( M e j i K o o j r o M U b i e ) ;  II -  c a a -  
G o T p e m H H O B a i  bie ( c p e a H e 6a o H H b i e ) ;  III -  c p e a H e T p e m n -  

H O B a T b i e  ( K p y i i H o S j i O H H b i c ) ;  IV -  M a j i o i p e m n H O B a T b i e  

( B e c b M a  K p y n H o 6a o H H b i e ) ;  V -  n p a i m H i e c K H  M O H o a n T -  

H b i e  ( H C K i i i o H H T C J i b H o  K p y n H o G i i o H H b i c )  r i o p o a b i  n o  a a H -  

h l i m  a B T o p o B  p a 6o T  [4] h  b  T a 6a. 2. I l e p B a a  c e p n a  n o a n -  

r o H H b i x  n c n b i T a H H H  n p o B o a n a a c b  n o  M e T o a n K e  [5] o n -  

p e a e a e H H H  a n H H b i  h h / K h c h  nacra 3a K J i H H H B a i o m e H c a  

3a 6o i i K n  c K B a > K H H H o r o  3a p a a a  BB H a  p a s j i H H H b i x  h x  

a a H H a x ,  p a B H b i x :  I d ;  2d ;  3d ;  4d  h  5d  ( r a e  d  -  a w a M C T p  

C K B a > K H H H o r o  3a p a a a  BB).
/J,jiHna B e p x H e i i  n a c r a  saKaHirHBarom eHca 3a 6o i i K H  

C K B a > K H H H o r o  3a p a a a  b o  B c e x  3K C i i e p H M e n T a x  b  itojih- 

r o H H b i x  y c a o B H a x  c o c T a B a a a a  3d. K o j t h h c c t b o  3a p a a o B  

3a K a H H H B a i o m e H c a  3a 6o H K H  b  K a * a o H  C K B a x c m i e  2, p a c -  

C T o a H H e  M e > K f l y  h h m h  p a B H a a o c b  2d. M a c c a  o a H o r o  3a- 
p a a a  BB b o  B c e x  S K c n e p H M e H T a x  p a B H a a o c b  5 kg.

,3, H a M e T p  O a H H O H H b I X  C K B a > K M H  B n O a H T O H H b l X  aiccne- 

pHMeHTax cocT aB aaa 250, 6ypeHHe Koropbrx ocyuiccrB Jia- 
a o c b  n p n  riOMOiUH 6ypoBoro craHKa MapKH CBIU -250 M H .

Ilocae i<a>Kabix B3pbiBOB onpeaeaaancb pa3Mepbi 
30Hbi pa3pymeHHa no noaoniBe ycTyna, no HHCTpyMeH- 
TaabHOH CbeMKe B  3aBHCHMOCTH OT aJ I H H b l  HHVKHeH n a c -  
t h  3aKaHHHBaiOH[eHca 3a6o H K H  CKBaacHHHoro 3apaaa h  

ana.Mcrpa 3apaaa BB b  pa3JiH4Hbix ropHbix nopoaax, Ha 
0CH0Be K0T0pbix onpeaeaeHbi h x  xJicfieKTHBHbie napa- 
Meipbi, pe3yabTaTbi K0T0pwx npHBeaeHbi Ha pnc. 2.

B T o p a a  c e p n a  n o a n r o H H b i x  H c n u T a H H H  n p o B o a n a a c b  

n o  M e T o a n K e  [5] o n p e a e a e H H a  p a c c T o a H H a  M e a c a y  3a- 
K a n H H B a i o m H M H c a  3a p a a a M H  b  3a 6o H K e  H a  p a s j i H H H b i x  

p a c c T o a H H a x ,  p a B H o n :  Id; 2d; 3d h  Ad.
H H > K H e H  h  B e p x H e i i  n a c T H  s a K J i H H H B a i o m e i i c a  

3a 6o H K H  c K B a > K H H H o r o  3a p a a a  BB b o  B c e x  S K c n e p H M e H -

T a 6 f in u a  1
On3MKo-MexaHMHecKne n ropHO-TexHonornsecKne CBOMCTBa nopo fl

Ilopoai.i HanjiacT k 
och KepHa

CTaTHCTHHeCKHe
napaMCrpbi p 103 kg/m3 Cp km/s C< kg/s E, GPa rrcllc, MPa GpMPa

CjiaHUbi yrjiHCTO- 
CJIIOflHCTbie

70-90 Cpe.mee 3HaneHHe, 
K03(j)(|)HiiHeHT Bapnaunii 2,68 1,8 5,21 18 3,24 17 68,8 11 0,205 35 99 40 10,3 29

50-70 CpeaHee 3HaneHHe, 
K03(})4lHIIHeHT BapiiaiJHH 2,69 1,9 5,08 15 3,02 17 61,0 13 0,212 31 119 30 11,6 35

30-50 CpejHee 3HaMeHne, 
K03(j)(j)H[tHeHT BapiiaUHH 2,7 2,1 4,9 15 3,07 11 60,8 21 0,199 42 91 44 12,4 11

CjiaHUbi CJIIOflHCTO- 
KBapueBbie

70-90 CpeflHee 3HaHeHne,
K03(}><i)HUHeHT BapHaUHH 2,7 0,9 5,17 16 30,7 11 62,5 19 0,219 12 145 33 8,1 43

50-70 CpejiHee 3HaneHHe, 
K03(})(J)HUHeHT BapnailHH 2,68 1,0 5,25 14 3,24 15 67,9 18 0,201 46 157 23 16,3 19

AjieBponHTbi Cpeancc 3HaneHHe, 
K03(j)(})HUHeHT BapiiaunH 2,65 2,4 5,39 17 3,26 15 60,1 31 0,220 21 123 43 10,1 28

nepecnaHBaHHe yrjincTo-caioflncTbix, 
cjiKiflHCTO-KBapueBbix cjiaHiieB

CpeaHee iFia'TcuHc, 
K03lJ)(i)HUHeHT BapnaUHH 2,65 ,6 5,19 17 2,96 15 70,4 17 0,196 14 174 28 9,9 41

....—.... B---
ropHbiu eecmHUK Y36eKucmaHa N° 4 (71) 2017

11



GEOTEXNOLOGIYAI rEOTEXHOJlOmfl

T a6n nu a2
K a T e ro p u fl r o p H b ix  n o p o a  3 o n o T o p y f lH b ix  m n n T M e B O -6 e p n n n n e B b ix  K a p b e p o B  n o  C T eneH M  6 / io h h o c tm

(Tpe iH M H O B aT O C TM ) n o  fla H H b IM  [2 ]

JlHTOJioniHecKan pam o cT b
nopoa

KaTeropun 6jiohhocth
(TpeiUHHOBaTOCTH)

CreneHb C .toh iioc  i h 
(TpeiUHHOBaTOCTH)

OpHeHTHpO- 
BOMHbiii cpea- 

hhh pasvep 
oi ae.ibHocieii b 

MaCCHBC,
CjiaHUbi yraHCTbie, yraHCTO-caioancTbie, 
caioancTbie KBapu-cjiioaHCTbie OKMC.ienHi,ie, 1 
c npo)KHaKaMH

I
MeaKoSaoHHbie 
(BecbMa CM.ihffo- 
TpemHHOBaTbie)

150

CaaHUbi Knapn-c.iKi;uici bic. mci actmai hmcckml.1 inMCHCHne, 
aneBpoaHTbi 11 CpeaHe6aoHHbie 

(CHabHOTpemHHOBaTbie) 300

Cjiannbi, MeTacoMaTHHecKHe H3MeHCHHbie ao KBapiiHTOB, 
aaeBpoaHTbi yraepoaHCTbie III KpynHo6aoHHbie

(cpeaHeTpemHHOBaTbie) 500

KBapmiTbi, aaeBpoaHTbi OKBapiroBaHHbie, riepccH.THBaiiHC 
aaeBpoaHTbi, yrancTO-caioaHCTbix h caioaHCTO-KBapueBbix 
caaHueB

IV
BecbMa

KpynHo6aoliHbie
(.MaaoTpeniHHOBaTbie)

800

Tax b  nojiHroHHbix y c n o B H a x  c o c T a B n a n a  3 d .  Kojihhcct- 
bo 3ap?iaoB bo Bcex SKcnepHMewrax paBHHJiocb 2. Macca 
ojhoto 3apaaa BB cocTaBJUUia 5 kg.

/^H aM eT p S I OAHHOHHLIX CKBa>KHH B nO JIH rO H H blX  3KC-

nepHMeHTax 250.
I lo c j ie  KaacflOH cepH H  3K cnepH M eH TanbH bix 

B 3p b i B O B  o n p e a e j i a j i H C b  p a 3M e p b i  3 0hm  p a 3p y m e -  

HHa n o  n o a o u iB e  ycTyna n o  HHCTpyMeHTanbHOH 
CbeMKe, B 3aB M C H M O C T H  OT p a C C T O a H H a  M e> K /iy  

3apaaaM H  3aK JiH HH Baiom eHca 3a6oiiK H  CKBa>KHH- 
Horo 3 a p a ^ a  h  AHaM eTpa 3 a p a g a  b  pa3JiHHHbix 
ro p H b ix  n o p o / ia x ,  Ha 0CH0Be K O T O p b ix  o n p e a e j ie -  
h b i  h x  3 (J )( |)e K T H B H b ie  n apaM eT pb i, pe3ynbT aT bi k o -  

T opbix  npH B e/ieH bi Ha p n c .  3.
TpeTba cep n a  nojiHroHHbix HcnbiTaHHH npoBOAHJiacb 

no  MexoAHKe [5] onpeaeneH H a Maccbi 3apa^a 3aKJiHHH- 
BaiomeHCH 3a6ofiKH, K0T0paa coctoht H3 AByx nacTen, 
Macca 3apa,xa Ha 3KcnepnMenTax 6biJia paBHofi 2; 4; 6; 8; 
10 h 12 kg Ka'/KjbiH.

Ryjn

Pmc. 2. kbM eneH M e p a3 M e p a  30H b i pa3pym eH M H  no n o iu B b i 
y c T y n a  ropHoro MaccuBa B3pbiBOM CKBawkiHHOro 3apHfla BB 
C 3dKJlMHMBaK>meMCH 3a60M K0M  B 33BMCMMOCTM OT flJ lM H bl 
HM>KHeM nacTM 3a6oMKM m flMaMeTpa 3a p« fla  BB b pa3nMHHbix 
r o p H b i x  n o p o f la x :  1, 2, 3 w 4 K a T e r o p M n x  ropHbix nopoA no LUKa- 
ne CHnfl-82, c00TBeTCTBeHH0 VIII, IX, X n XI rpynnw.

fljiHHa Bepxneii qacTH 3aicjiHHHBaiomeHca 3a6oftKH 
CKBaa<HHHoro sapaaa bo Bcex 3KCiiepH\ieHTax b nojiH- 
roHHbix ycnoBHHX paBHa 3d. K o jihhcc tbo  sapajOB BB 
paBHO 2, paccToaHHe Meacay hhmh paBHanocb 2d.

/jHa.MCi p OAHHOHHbIX CKBa>KHH B nOJIHTOHHblX 3Kcne-
p H M e H T a x  c o c T a B J i a n  250.

Ilocjie K a a c a o r o  noimroHHoro BipbiBa onpeAemnHCb p a 3- 
Mepbi 30H  pa3pymeHHa no  noAouiBC y c i y n a ,  no HHCTpyMCH- 
TaflbHOH CbeMKe, B 3aBHCHMOCTH OT Maccbi 3apHAa 3aKJIHHH-
B a i o u i e H c a  3a6o H K H  h  A H a M e T p a  3a p > m a  b  p a n H H H u x  r o p H b i x  

n o p o A a x ,  H a  o c h o b c  K o r o p b i x  oiipeAeJieHbi h x  3(j)(|)eKTHBHbie 
n a p a M e r p b i ,  p e 3yjibTaTbi K o r o p b i x  n p i m e A e H b i  Ha pnc. 4.

M ei B e p i a «  c e p n a  n o j iH r o H H b ix  H cn b iT aH H H  np o B O A H - 

j i a c b  n o  M eTOAHKe [5] o n p e A e j ie H H a  AJiHHbi B e p x H e n  n a c -  

t h  3 a K JiH H H B aio iu e H c a  3 a 6 o 0 K H  H a  h x  p a 3 JiH H H U x  a j ih -  

H a x ,  p a B H o ii :  Id; 2d; 3d; Ad; 5 d; 6 d  h  Id.
/l,.7HHa HH5KHeH HaCTH 3aKJIHHHBaK)IUeHCa 3a60HKH 

C K B a ^ K H H H o r o  3a p a A a  BB b o  B c e x  S K c n e p H M e n T a x  b  nojiH- 

r o H H b i x  y c n o B H a x  cocTaBjiajia 3d. K o u h h c c t b o  3a p a A 0B

R y ,m

Pmc. 3. |/l3M eHeHM e p a 3 M e p a  3 0 H b i  p a 3 p y w e H M 8  n o flO L U B b i 

y c T y n a  r o p H o r o  M a c c u B a  B 3 p b iB O M  C K B a> K M H H oro  3 a p n f l a  

BB B 33BM C M M O CTM  O T  p aC C T O flH M H  Me>Kfly 3aK JIM H M BaK )U ^M - 
m m c s i  3 ap a fla M M  m flu a M e T p a  3 a p » f x a  BB b  p a 3 n M S H b i x  r o p ­
H b i x  n o p o f la x :  1, 2, 3 n 4  KaTeropnq ropHbix nopofl no lUKane 
C H n n -8 2 , CQOTBeTCTBeHHO VIII, IX, X m XI rpynnbi.

—----- ---—. ■ -... ..—
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KyJ*

Pnc. 4. 3aBncnMocTM M3MeHeHMn pa3Mepa 30Hbi pa3pyiue- 
hmh nofloujBbi ydyna ropHoro MaccMBa B3pbiBOM ckb3>kmh- 
H oro 3apnfla BB b 33bmcmmoctm ot Maccbi 3aKnMHMBaK)Lne- 
ro 3apnfla BB m mx flMaMeTpa b pa3nMHHbix ropHbix nopo-
flax: 1, 2, 3 m 4 Kaieropwa ropHbix nopofl no uiKane CHMn-82, 
C00TBBTCTBeHHO VIII, IX, X  m XI rpynnbi.

BB 2, paccroHHMe MOK^y hhm h paBHanocb 2d. M acca ofl- 
Horo iap a ja  BB bo Bcex 3KcnepHMeHTax cocraBJiajia 8 kg. 

/],HaMeTp OflHHOHHbIX CKBaXHH B nOJIHTOHHblX 3KC-
nepnMeHTax cocTaBJian 250.

n o cn e  Ka>K.TIjlX OIIblTHO-npOMblLLLlCHHblX B3pbIBOB 
onpeflenajiHCb pasMepbi 30Hbi pa’ipyineiiHa no no/ionme 
ycryna, no HHCTpyMeHTajitHOH cteMKe, b 3aBHCHM0CTH
O T  flJIHHbl B C p X H C H  M 3C T H  3a K A H H H B a K ) m C H C H  3a 60H K H  

CKBa*HHHoro 3apa;ia B B  h  AHa.Mcrpa sap aaa  b paaJiHM- 
hhx  ropHbix nopoaax , Ha ochobc k o to p h x  onpeaejieiib i 
hx 3<j)(|)eKTHBHbie napaM eipbi, pe3ynbTaTbi K0T0pbix iipn- 
Bejenbi Ha pnc. 5.

06pa6oTKa pe3ynbTaTOB nonHroHHbix SKcnepHMeH- 
TajibHbix HccjieflOBaHHH n o  onpefleneHHio 3cj)(j)eKTHBHbix 
napaMeTpoB aKTHBHOH 3a6oiiKH CKBavKUHHbix 3apaflOB 
BB iipoHSBoaH.riacb no  MeTOflHKaM [6-8]. ITpn s to m  He- 
o6xoflHMoe hhcjio  3KcnepHMeHTOB ycTaHaBJiHBanocb 
CTaTHCTHHeCKHM nyTCM no  BejiHHHHe K03Cj)(])HHHeHTa 
BapnanHH Keap, aoiiycKaeMOH o u ih 6 k h  Kdon h  3a;iaBae- 
moh HaAOKHOGTH P. H hcjio  SKcncpHMeHTOB onpeje jis i- 
jiocb no cj)opMyjie:

n = t 2^ .  (1)

Pmc. 5. H3MeHeHMH pa3M epa 30Hbi pa3pyiueHMH noflow B bi 
y c T y n a  ropHoro MaccMBa B3pbiBOM CKBawMHHoro 3a paaa  BB 
C 3aKJlMHMBaiOLHeMCH 3a0OMKOM B 33BMCMMOCTM OT flJlMHbl 
BepxHeM nacTM 3a6oMKM m flMaMeTpa 3apH fla BB b pa3nM H- 
H bix ro p H b ix  n o p o fla x : 1, 2, 3 m 4 KaTeropMH ropHbix nopofl no 
uiKane CHmFI-82, c00TBeTCTBeHH0 VIII, IX, X n XI rpynnbi.

ra e , t — HopMHpoBaHHoe OTKJiOHeHHe, 3aBHcamee o t  
3aaaBaeMOH HaaexHOCTH P. 

J\sm HayHHO-HCCJieflOBaTejibCKHx paSoT peKOMemiy- 
lOTca 3HaneHHa P=0,9, Kdo„= 5-10%. BejiHHHHa K„ap yc- 
TaHaBJiHBaeTca nyTeM craTHcrHHecKOH o6pa6oTKH skc- 
nepHMeHTanbHbix aaHUbix no  (jjopMyjie:

* , = £ 1 0 0 % .
rae, S -  cpeaHee KBaapaTHHHoe OTKJiOHeHHe; 

MaTeMaTHHecKoe oacnuaHHe pe3yjibTaTOB H3MepeHHa

5  =
l u x  r  MY

M -

(2)
M -

(3 )
n — 1 n

r / ie ,  X j  -  o r a e j i b H b i e  pe3yjibTaTbi H 3M e p e H H a ;  n  -  

h h c j i o  S K c n e p H M e iriO B . 

npn 3HaneHHH K03(])(])HHHeHTa BapnauHH K„ap, jie>Ka- 
i h h x  b  npeflenax Klkm=5-10%, n o j iy n c H b i  3HaneHHa n=3-4
-  HHCJIO 3K C nepH M eH T O B  flJ ia  Ka>KAOH TOHKH H a6 jIK )fleH H a.

TaKHM 06pa30M, pa3pa6oTaHa Mero/iHKa onpeflejiemui 
pa3MepoB 30hw pa3pymeHHa b hhvkhch Hacm noAOiiiBbi 
ycTyna B3pbmaMH cKBavKwmoro ’ia p a ja  BB c wcnojibiOBa- 
HHeM 3aioiHHHBaiomeHca 3a5oH K H  b  nojDiroHHbix y c n o B H a x .

Bu6nuospacpu^ecKuu cnucoK

1. KyyepcKuu H.M. CoepeMeHHbie mexHonoauu npu oceoeHuu KopeHHbix MecmopoxdeHuu 3onoma. -  M.: M3damenbCKuu 6om 
«Pyda u Memannbi», 2007. -  696 c.

2. Py6u,oe C.K., LLIeMemoe 11.A. YnpaeneHue 83pbi8HbiM eo3deucmeueM Ha aopHbiu Maccue npu omKpumou pa3pa6omxe Mecmo- 
poxdeHuu -  T.: OaH. 2010. -  400 c.

3. MuHdenu 3 .0 . , Moxan^ee M.n., MemoduKa onpedeneHun npoHHOcmHbtx u de<popMau,uoHHbix ceoucme aopHbix nopod npu cma- 
mw-iecKux, MHoaoKpamnbix u duHaMunecKux nynbcupyiow,ux Haapy3Kax. -  M.: I/ITJH um. A.A. Cko^uhckozo. 1970. -  c. 17.

4. rOCT 22450-70. Yanu 6ypbie, KaMeHHbie u aHmpau,um: Memodbi onpedeneHua npo^Hocmu Ha pacmnxeHUfi u odHoocHoe cx<a- 
mue. -  M.: l/l3d-eo cmaHdapmoe, 1977. -  17 c.

5. Hopoe tO.JH., Bu6uk H.n., Mucnu6aee 14.T., Tyxmauiee A.B. MemoduKa onpedeneHun scpcpeKmueHbix napaMempoe aKmueHou 
3a6ouKu CKsaxuHHoao 3apnda e3pbie^ambix eemecme Ha omKpbimbix aopHbix pa6omax. -  Haeouu, 2010. 21c.

6. BeHmnenb E.C. Teopun eeponmHocmeu. -  M.: HayKa,1996.-C. 139-141.
7. MameMammecKan cmamucmuKa. /n o d  ped. JUnuHa A.H.M.: Bbicuian uiKona,1975-398c.
8. Memodu^ecKoe pyKoeodcmeo no npuMeHenuto npoapaMM o6pa6omKU daHHbix Ha 3LJBM. -  M.: K /77 um. A.A. Ckovuhckozo, 1985. -53 c.

r opHbiu eecmnuK Y36eKucmaHa N° 4 (71) 2017
13



YflK 622.235.5: 622.342(043) © Y M apoB  O.fl., M axM yflO B  fl.P., n e T p o c o B  KD.3. 2017 r.

GEOTEXNOLOGIYA / rEOTEXHOJIOrHfl

M CCJIEflO BAHM E C H M W E H M fl n P O H H O C T H b IX  M 
f lE O O P M A U M O H H b IX  C B O M C TB  PA 3JlM H H blX  T W IO B  
T O P H b lX  nOPOfl nPM M H O rO K P A T H b IX  B 3 P b lB H b lX  
H A rP Y 3K A X

YMapoB
3aM. fln p e ic ro p a  no 

yneSiHOM m HayHHofi pa6 o T e  4> nnnana  
M o c k o b c k o t o  ro c y A a p c T B e H H o ro  HecfDTera- 

30B 0ro  yH M B epcm eTa mm. ry6KMHa 
( r .  T a iu K e m ), a o k t . T exH . HayK.

MaxMyAOB fl.P.,
3aB. KacfceApoM «reoiexHonornH yronbHbix 

m nnacTOBbix MecTopo>KAeHMM» 
T a u irT y  MM. HcnaMa KapMMOBa.

neTpocoB 10.3.,
AOueHT KacfceAPbi «(~opHoe Aeno» Taw- 

fTy mm. HonaMa KapMMOBa.

Maqola kon bir necha bor ogirlik ta'siri natijasida paydo bo'lgan mikro- va makroyoriqlarning ko'rinishi bilan 
ifodalangan jinslarining mustahkamlik chegarasi keltirilgan bo'lib, ularning bosim kuchi 28-45% gacha kamayib, kon 
j  ins laming statik kuchlanish chegarasidan 38-60% gacha cho'zilganda sodir bo'ladi.

Portlovchi yuklarning emirilmaydigan tsikllarning soni va ularning amplitudasi, hamda portlovchi moddalarning 
solishtirma sarfi bogligligida portlatilgan kon massasining o'rtacha kattaligidagi o'zgarishning parabolik qonuniyatlari 
belgilangan

Tayanch iboralar: jinslarning mustahkamligi va deformatsiya xususiyatlari, ko'plab portlatuvchi yuklar, skvajinali 
zaryadlar, portlovchi moddalar, portlatilgan kon massasining o'rtacha miq'dori, tsikllarning soni, kuchlanish 
amplitudasi, portlovchi moddalarning solishtirma sarfi, portlatilgan kon massasining o'rtacha hajmi, kon jinslarning 
siqish va qisishga mustahkamligi.

The article shows the reduction in the strength o f  rocks characterized by the appearance o f  micro- and macrocracks 
under the action o f  multiple loads, which occurs when their compressive strength decreases by 28-45%, while stretching 
by 38-60% from the limit o f  the static strength o f  rocks. Parabolic regularities o f  the change in the average size o f  the 
blasted rock mass are determined depending on the number o f  cycles o f  nondestructive explosive loading and their 
amplitude, as well as the specific consumption o f  explosives.

Key words: strength and deformation properties o f  rocks, multiple explosive loads, borehole charges, explosives, 
average size o f  the blasted rock mass, number o f  cycles, nondestructive explosive loads, voltage amplitude, specific 
consumption o f explosives, average size o f  the blasted rock mass, number o f  cycles, rocks strength fo r  compression 
and stretching.

B pe3yjibTaTe noanroHHbix HcnbrraHHH ycraHOBJieHbi 
napaSojiHHecKHe 3aBHCHMOCTH imieHeHnsi oTHocHTeab- 
hoh npoHHocra ropHbix nopoa Ha OKarne ot KoannecTBa 
B3pbIBHbIX HarpyVKeHHH B paiJlHHHMX ropHbix nopoaax, 
pesyjibiaibi icorop bix iipuBeaeHbi Ha pnc. 1.

YCTaHOBJieHO, HTO C yBCnHHCHHCM KOJIHHeCTBa B3pbIB- 
Hbix HarpyaceHHH or 1 ao 5 OTHOCHiejibHbie np0HH0CTH 
Hccjie,TOBaHHbix THnoB ropHbix nopoa c KareropHHMH 
KpenocTH no micane CHhII-82 VIII, IX, X h XI cmoica- 
IOTCH H npHHHMaiOT IiapaOOJIHHeCKyK) 3aBHCHMOCTb.

HccjieaoBaHHHMH TaK * e  ycTaH0BjieH0, hto npn oa-
H O K p a T H O M  B 3p b I B H O M  H a i p V ' / K C H H H  U H a H H a p H H C C K H X

oopainoB ropHbix nopoa CHH/Kacrcsi oiHOCHiejibHaH 
npoHHQCTb nopoa Ha OKarae COOTBeTCTBeHHO 0,84;

0,86; 0,89 h 0,91 aaa nopoa c KaieropnaMH icpeno- 
cth no niKaae CHhII-82 VIII, IX, X h XI.

B pe3yabTaTe CTaTncTHnecKOH o6pa6oTKH noanroH- 
h h x  HcnbiTaHHH no onpeaeaeHHio OTHOcmejibHOH 
npoHHOCTH ropHbix nopoa ot KoaHnecTBa B3pbiBHbix 
HarpyaceHHH h THna ropHbix nopoa c KaTeropnavtn icpe- 
nocTH no niKaae CHhII-82 VIII, IX, X h XI noayneHbi 
3MnnpHHecKne c|)opMyabi hx pacn era :

o c x  / o ° c x  =  0,019 - N 2 - 0,206 - N  +  0,988 
K o 3(j)cj)HnHeHT K o p p e j w u H H  aiix a a H H o r o  y p a B H e H H H

cocTaBnacT 0,92±0,02.
a c x  ! o ° c x  =  0,019 - N 2 - 0,199 - N  +  0,993 

K o 3(j}(J)HnHeHT K o p p e a n n H H  p a B e H  0,90±0,02.
cr / o ' *  = 0,013 - A f2- 0,148 - N  +  0,995
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P m c. 1 . O T H O C M T e /ib H o e  M 3 M eH e H M e  n p o M H O C T M  r o p H b i x  

nopofl H a CWaTMe B 33BMCMMOCTM OT KOIlMHeCTBa B 3 p b lB H b lX  

Harpy>KeHMM b  p a 3 n M H H b ix  r o p H b i x  n o p o A a x  (1-4 Kameaopuu 
Kpenocmu aopHbix nopod no iw one CHull-82 coomeemcmeen- 
hoVIII, IX, X  u XI).

3 N
P m c . 3. O TH O C M Te /ib H o e  M3MeHeHMe c k o p o c t m  n p o f lo n b H b ix
BOJ1H B 33BMCMMOCTM OT KOJIMHeCTBa B3pblBHblX Harpywe- 
hmm b pa3/iMHHbix ropH bix nopoAax (1-4 Kameaopuu Kpeno­
cmu aopHbix nopod no uiKane CHull-82 coomeemcmeeHHO VIII, 
IX, X u  XI).

Ko3t})<j>niuieHT Koppejihhhh paBeH 0,91±0,02.
o’™ / & L  = 0 ,0 0 1  - N 2 - 0 , 1 2 5 -N  +  0 ,991  

Ko3(J)(j)HUHeHT KOppCJIHHHH paBeH 0,93±0,02'.
B pe3yni>TaTe nojiHroHHbix HcnbrraHHH ycTaHOBjiem,i 

napa60JIHHeCKHe 3aBHCHMOCTH H3MCHCHH5I OTHOCHTejIb- 
HOH npOHHOCTH ropHbix IIOpOA Ha paCTH>KCHHC OT KOJ1H-
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Pmc. 2. OTHocMTenbHoe M3MeHeHMe npoHHocTM ro p H b ix  
nopoA  Ha pacT^weHMe b 33 bm c m m o c tm  o t  xonM secTBa
B 3 p b lB H b lX  H a rp y )K 6 H M M  B p a 3 J 1 M H H b lX  T O p H b lX  n O p O A S X

(1-4 Kameaopuu Kpenocmu aopHbix nopod no uiKane CHull-82 
coomeemcmeeHHO VIII, IX, X  u XI).

H eCT Ba B 'jpblB H bIX  H arpy>K CH H H  B pa3JIHM HI,IX r o p H b ix  

n o p o aax , p e 3 y jib T a T b i  K O T O pbix  n p H B e f le H b i H a  p nc . 2.
YCTaHOBJieHO, HTO C y B ejIH ieU H C M  KOJIHHCCTBa B 3pbIB - 

Hbix Harpy>KeHHH o r  1 /jo 5 OTHOCHTenbHbie npoHHOCTH 
HccjieflOBaHHbix r a n o B  ropHbix nopo,zi c KareropiuiMH 
KpenocTH n o  inicajie CHhIT-82 VIII, IX, X h  XI CHHVKa-

cp/c°  
I
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k,

>. - V
• '

,-i

\ I,

''•I «...

'••I

1

1 3 5 N
P m c . 4 . O T H o c M T e n b H o e  M3MeHeHMe c k o p o c t m  n o n e p e H H b ix  
BOJ1H B 33BM CMM 0CTM  O T KOJIM HeCTBa B 3 p b lB H b lX  H a rp y w e -
hmm b  pa3/iMHHbix ropH bix nopoflax  (1-4 Kameaopuu Kpeno­
cmu aopHbix nopod no uiKane CHull-82 coomeemcmeeHHO VIII, 
IX, X  u XI).
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6 Iff4
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4 ■ 10~4

3 l<f4

2 1<f4

M O '4

1 1.8 2.6 3.4 4.2 J j V

Pnc. 5. rpatfrMK M3MeHeHnn MaKCMManbHOM npoAOnbHOM 
fle4)OpMaL(MM pa3J1MHHblX T M n O B  ropHbix nopofl B  3 3 B M C M  

M O C TM  O T  M H O r O K p a T H b IX  B 3 p b lB H b lX  H arp y 3 0 K  M B e jIM H M H  

H anpnw eHM M  n p e A B a p M T e n b H o  H a rp y w e H H b ix  0 6 p a 3 i4 0 B  
ro p H b ix  nopofl: 1- a  = 0 ,6  a ;  2  -  a  =  0 ,5 a ;  3 - a  = 0 ,4  a ;  4 - a  
= 0 ,3 a  ; 5 -a = 0 ,2  a ;  6  -  a  = 0 ,1  a .

£non' 10

7-l<f5

6 l<f5

5 1<f5

4 10'5

3 10_5

2 1<f5

1 10‘ 5

I  1.8 2.6 3.4 4.2 5 N

Pnc. 6. rpacfckiK M3MeHeHnn MaKCMMajibHOM nonepeHHOM 
Ae$opM aL|M M  p a 3 H M H H b ix  TunoB r o p H b i x  n o p o A  b  3 a B n c n -  

M O C TM  OT M H O r O K p a T H b lX  B 3 p b lB H b lX  H a r p y 3 0 K  M B eJ IM M M H  

HanpnweHMM npeABapnTenbHo Harpy>KeHHbix 06pa3L|0B
ro p H b ix  n o p o A : 1 - a  = 0 ,6 a ;  2 - a  = 0 ,5 a ;  3 - a  = 0 ,4 a ;  4 - a  =  0 ,3 a ;  
5 - a =  0 ,2 a ;  6 - a =  0 ,1 a .
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IOTCH H IipHHHMaiOT napaOOJIHHCCKyiO 3aBHCHMOCTb.
UccjieaoBaHHHMH Tax »ce ycTaHOBJieHO, hto npn oario- 
KpaTHOM B3pbIBHOM Harpy'/KCHHH HHJIHHapHHCCKHX o6pa3- 
HOB ropHbix nopoa conpoBO)KaaiOTCH CHH>KeHHeM otho- 
CHTCJlbHOH npOHHOCTH riOpO/I Ha paCTHVKeUHe COOTBeTCT-
BeHHo 0,78; 0,82; 0,84 h 0,86 jyin nopoa c KaTeropna- 
mh KpenocTH no nncajie CHhII-82 VIII, IX, X h XI.

B pe3yabTaTe CTaracTHHecKOH o6pa6oTKH nojrnron- 
hmx HcnbiTaHHH no onpe/ienenHio 0TH0CHTejii>H0H 
npOHHOCTH ropHbix nopoa na pac ravKenne o t  KoaHHecT- 
Ba B3pbiBHbix Harpy>KCHHH h THna ropHbix nopoa c Ka- 
TeropnaMH KpenocTH no niKaae CHhII-82 VIII, IX, X h 
XI noayneHbi aMtinpHHCCKHC (})opMynbi hx pacnera: 

o p t o *  = 0 ,0 1 6  ■ N 2 -  0,173 ■ N  + 0,985 
Ko3({)t|)HnHeHT KOppCj'ISIUHH A™ aaHHOTO ypaBHeHIM

cocTaBiweT 0,91 ±0,02.
cr p I cr q = 0 ,0 1 5  - N 2 -0 ,1 6 1  - N  + 0,992

Ko3(})4)HnHeHT KoppeaanHH cocTaBaaer 0,92±0,02.
a p / a p = 0 ,0 1 2  - N 2 -0 ,1 3 5  - AT+ 0,994 

Ko3(J)(J)HnHeHT KoppeaauHH cocTaBaaeT 0,90±0,02.
ct'’ /  cTq =  0,286 10 3 -iV2 — 0,112-Â  + 0,993 

Ko3c|)(j)nnHeHT KoppeaanHH cocraBaaer 0,89±0,02. 
MccjiedoeaHue ciaatcetnoi ynpyzux ceoucme pas.iim- 

Hbix munoe zopubix nopod npu MHOzoKpamnbix 63pbie- 
HblX HaZpy3KdX.

B pe3yabTaTe noanroH H bix HcnbiTaHHH ycTaHOBaeHbi
napa60JIHlICCKHC 3aBHCHMOCTH H3MCHCHHH OTHOCHTeab-
h o h  c k o p o c t h  n p o a o a b H b i x  B o a H  o t  K o a n n e c T B a  B 3pb iB - 

h m x  H arp y ^K eH H H  b  p a s a H H H b ix  r o p H b ix  n o p o a a x ,  pe- 
3 y a b T a T b i  K o r a p b i x  n p n B e a e H b i  H a  p n c .  3.

YcTaHOBaeHO, hto c yBeaHHeHHeM KoannecTBa 
B3pbiBHbix HarpyaceHHH ot 1 a o  5 OTHOCHTeabHbie cko- 
pocTH npoaoabH bix BoaH HccaeaoBaHHbix ranoB  ropHbix 
n o p o a  c KaTeropnaMH KpenocTH n o  micaae CHhII-82 
VIII, IX, X h XI CHH>KaiOTCJi h npHHHMaioT n apaS oan - 
HeCKyiO 3aBHCHMOCTb.

YcTaHOBaeHO, hto  oanoKpaTHoe B3pbiBHoe Harpy- 
5KeHHe nnaHHapnHecKHX o6pa3noB ropHbix nopoa co- 
npoBoacaaeTca chh^kchhcm 0TH0CHTeabH0H ckopocth 
npoaoabHbix BoaH 3a cneT oopasoBaHHa MaKpo- h mhk- 
poTpeuiHH COOTBeTCTBeHHO 0,79; 0,82; 0,86; 0,88 a-iia 
nopoa c KaTeropnaMH KpenocTH no uiKaae CHhII-82 
VIII, IX, X n XI.

HccaeaoBaHHHMH Tan ace ycTaHOBaeHO, hto n p n  iih- 
THKpaTnoM B3pbiBHOM H arpy> K eH H H  06pa3U0B ropHbix 
nopoa naO aroaaeTca cHH>KeHHe oTHocHTeabHoft ckopo­
cth npoaoabH bix BoaH 3a cneT 06pa30BaHHH MaKpo- h 
MHKpoTpemHH COOTBeTCTBeHHO 0,51; 0,55; 0,60; 0,68 
ana nopoa c KaTeropnaMH KpenocTH no uiKaae CHhII- 
82 VIII, IX, X h XI.

B pe3yabTaTe c raracTHHecKOH o6pa6oTKH noaHroHHbix 
HcnbiTaHHH no onpeaeaeHHio OTnocnTeabHon c k o p o c t h

npoaoabHbix BOaH B 3aBHCHMOCTH OT KOaHHeCTBa B3pbIB-

H b ix  Harpy*eHHH h  rana nopoa c KaTeropnaMH Kpenocm 
no niKajie Cl IhII-82 VIII, IX, X n XI n o a y n e H b i ,  c o o t b c t -  

CTBeHHo 3MnnpnHecKne cjiopNtyabi h x  pacneTa:
c j c ° =  0,015 ■ N 2 -  0,162 • N  +  0,985P P ’ ’ ’
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K03(j)(j)HUHeHT KOppCJWIIHH OSISI flaHHOrO ypaBHCHHH 
coc raBJiacT 0 ,90+0,02.

cp te l  = 0 ,0 1 3 -N 2 - 0 ,1 4 6 -N  + 0,987 
Ko3<}>4)Hi;HeHT KoppcjiHUHH cocTHBjixei 0 ,89+0,02 .

c p I c l  = 0,011 ■ N 2 -  0,126 - TV + 0,987  
Ko3(})(jjHUHeHT KOppejIH U H H  COCiaBAHCT 0,91 ± 0 ,02 .

c " / c l  = 0,01 - N 2 -0 ,1 1 1  • N  + 0,989 
Ko3(j)<j)HUHeHT KOppCJlHIlHH COCTaBAHCT 0 ,92+ 0,02 .
B pesyjibxaTC n o an ro m ib ix  HCiibrraHnii yciaiiqB jienbi 

napa6ojiHHecKHe saBHCHMOCiH h3mchchh3 0TH0CHTeab- 
HOH CKOpOCTH IIOIiepCHHbIX BOJIH B 3aBHCHMOCTH OT KO- 
JIHHeCTBa B3pbIBHbIX Hai pV'/KCHHH B pa3JIHHHbIX rOpHbIX
nopoaax, pcsynii i a i bi K0T0pbix npuB eaenbi Ha p n c . 4.

YcTaHOBJieHO, h to  c  VBCJiHHeff hcm KOJiH'iecTBa 
B3pbIBHbIX Iiarpy>KeHHH OT I AO 5 OTHOCHTCJIbHblC CKO­
pOCTH IIOIICpC'IHblX BOJIH MCCJICflOBaHHblX THIIOB I OpHblX
nopoa c KaTcropHMMM KpenocTH n o  uiKajie C l Ih II-82  
VIII, IX, X  h  X I cHM>KaiOTCM h npHHHMaiOT n apa6o jin -
HCCKyiO 3aBHCHMOCTb.

YcTaHOBJieHO, h to  n p n  oaHOKpaTHOM B3pbiBHOM 
Harpy’/KeiiHH UHJiHHapHHecKHX 06pa3ij0B  ropH bix  
nopoa cHH5KaeTca OTHocHTejibHaa CK0p0CTb n o n e p e n -  
hmx bojih  cooTBeTCTBeHHo 0 ,7 8 ; 0 ,8 1 ; 0 ,83  11 0 ,85  
fljia n o p o a  c KaTeropnaM H KpenocTH n o  niK ane 
C H hII-82 V III , IX , X  h X I.

H c c j i e / j O B a H n a M H  TaK 5Ke y c T a H O B J i e H O ,  h to  n p n  na- 
THKpaTHOM B3pbiBHOM naipy)«eHHH o6pa3uoB ropHbix no- 
poa CHM’/KaercH OTHOCHTenbHaa CKopocrb nonepeHHbix bojih 
CooTBeTCTBeHHo 0,48; 0,56; 0,60 h  0,65 xv,\ n opoa  c Kare- 
ropiMMH KpenocTH no  niKajie C HhI 1-82 V III, IX , X  h  XI.

B pe3yjibTaTe CTaTHcmHecKOH o6pa6oTKH nojfHiOHHbix 
HcnbiTaHHH no onpeaeaeHHio 0TH0CHTejibH0H ckopocth
nOnepeHHbIX BOJIH B 3aBHCHMOCTH OT KOJIHHeCTBa B3pbIB-
n

M P a
Pmc. 7. rpacfciMK n3MeHeHMH KoacfjcfiMLiMeHTa r iya cco H a  ro p ­
Hbix n o p o fl B 33BMCMMOCTM OT MX npOHHOCTHbIX CBOMCTB M 
KOJlMHeCTBa B3pblBHbIX Harpy30K.

Hbix HarpyaceraiH h rm ia ropHbix nopoa c KareropiiaMH 
KpenocTH no  uiKajie CHhFI-82 V III, IX , X  h X I nojiyneHbi, 
CooTBeTCTBeHHo 3MnHpnMecKne (j)opiviyjihi hx pacMcra: 

c p /c°p = 0,012 • N 2 -  0,145 • N  + 0,99
Ko3(J)(|)HUHeHT KoppenaiiHH cocTaBJiaeT 0 ,93+0,02 . 

c I c l  = 0,01 - N  2 -  0,123 - N  + 0,994P P 9 9 9

Ko3(J)(|)HUHeHT KOppejIHUHH COCiaBJIMCT 0 ,91+0,02.
cp /c°p = 8,571 -10“3Af2 -0 ,103  ■ N  + 0,994

Ko3(|)(J)HUHeHT KoppenaiiHH coc raiiJiHe r 0 ,90+0,02 . 
c / d  = 6,786 ■ 10“3 N 2 -  0,087 • N  + 0,996

P P 9 9 9
Ko3(J«J)Hu,HeHT KoppejiauHH cocraB Jiaer 0 ,89+0,02 .
H c c j i e d o e a n u e  d e c p o p M a i f u o H H b i x  c e o u c m e  p a n w a i b i x  

m u n o e  a o p i t b i x  n o p o d  e  3a e u c i m o c m u  o m  M u o z o K p a m u b i x  

63p b i 6H b i x  u a z p y 30K  u  u e j i w a m  H a n p u M c e n u u  n p e d e a p u -  

m e n b H O  H a z p y . i i c e n H b i x  o 6p a 3i f o e  z o p u h i x  n o p o d .

H a pnc. 5 h  6 n p H B e f l e H b i  r p a (J)HKH H3MeHeHHa MaK- 
CHMajibHOH n p o f l O J i b H O H  h  n o n e p e n H O H  a e c j i o p v i a n M H  

p a 3J I H H H b I X  THnOB T O p H b l X  nOpOfl B  3a B H C H M O C T H  OT 
MHOrOKpaTHbIX B3pbIBHbIX H a r p y 30K  H  B e j I H H H H  Hanpa- 
>KeHHH b  npe;iBapHTcni)iio narpy'/Keniibix o6pa3iiax  ro p ­
H b i x  n o p o a . MccjieaoBaHHHMH ycTaHOBJieHO, h to  c yBe- 
J I H H e H H e M  H H C J i a  B 3p b I B H b I X  H a i p y 30K  OT 1 A O  5 MaKCH- 
Majibiian npoaojibnaH  h  nonepenH aa ae(j)op\iauH>i pa3- 
jiHHHbix r a n o B  ropHbix n o p o a  B03pacTaeT. TaK >kc ycTa- 
HOBJieHO, h to  yBejiHHeHHe BeJiHHHHbi iianpa'/Kenna n p ea - 
B a p H T e j i b H O  Harpy'/Kcinibix oOpasnoB r o p H b i x  n o p o a  o t  

0,1 a o  0 ,6  OT CTaTHHeCKOH npOHHOCTH r o p H b i x  n o p o a  
Ha c*aTHe c0np0B0>KaaKTic>[ yBeaHHeHHeM MaKCHMaab- 
h m x  npoaojibHbix h  nonepeHHbix accfiopMauHH n ccae - 
aoBaHHbix r a n o B  r o p H b i x  no p o a .

Y c T a H O B a e H o ,  h t o  p o c T  n o n e p e H H b i x  a e ( } ) o p M a u H H  

o n e p e a c a e T  p o c T  n p o a o a b H b i x ,  o c o 6c h h o  6jih>kc k  m o -  

M e H T y  p a i p y n i C H H J i  r o p H b i x  n o p o a .

H a p n c . 7. npHBeaeH rpacj)HK H jMenenHH ko3(|)(|)huh- 
e H T a  n y a c c o H a  r o p H b i x  n o p o a  b 3a B H C H M O C T H  o t  h x  

npoHHOCTHbix c b o h c tb  h  KoaHHecTBa B 3p b i B H b i x  H a r p y -  
30K, r a e  f t  —  K 09([j(|)HUHCH i n y a c c o H a ;  a c x  —  n p o H H O C T -  

H b i e  C B O H C T B a  H a  O K a  i HC.
Y c T a H O B a e H o ,  h t o  c  y B e a H H e H H e M  n p o H H o c T H  B 3pbi- 

B a e M b i x  r o p H b i x  n o p o a  n a  c a c a T H e  o t  30 a o  180 MPa 
K 03(])(J)HiiHeHT n y a c c o H a  M e a a e m i o  y  b e a  n h  h  B a e i c h  . 

n p e a B a p H T e a b H o e  B 3p b i B H o e  H a r p y > K e H H e  u n a H H a p H H e -  

C K H X  06p a 3H 0B  I O p H b l X  n o p o a  O T  1 a o  5 H H K a O B  c o n p o -  

BO)KaaeTca yBeaHHeHHeM K03(})(j)HiiHCHra nyaccoH a oco- 
S e H H O  k  M O M e m y  6a H 3K O M y  k  p a 3p y m e H H i o  n c c a e a o -  

B a H H b i x  T H n O B  r o p H b i x  n o p o a .

T a K H M  06p a 30M ,  3K c n e p H M e H T a a b H O  y c T a H O B a e H O ,  

h t o  b  p e 3y a b T a T e  H e p a 3p y m a i o m e r o  B 3p b i B H o r o  H a -  

r p y a c e H H H ,  a a * e  n o c a e  H e 6o a b i u o r o  n n c a a  u H K a o B  

C H H x a i O T C H  n p o H H o c T H b i e ,  y n p y rH e  h  a e c j j o p M a n n o H -  

H b i e  C B O H C T B a  r o p H b i x  n o p o a  3a  c n e T  06p a 30B a H H H  

M a K p O -  H  M H K p O T p e m H H  n o a  a e H C T B H e M  M H O T O K p a T -  

H b i x  B 3p b I B H b I X  H a r p y 30K  C 03a a B a e M b I X  B 3p b I B a M H  

3aeK Tp0aeT0H aT0pa.
O n p e d e n e n u e  c p e d n e z o  p a i . v i e p a  k v c k q  63o p e a H H b i x  

z o p n b i x  n o p o d  e  3a e u c u M O c m u  o m  m i o i a  i t e p a i p y i u a i o -  

u f e z o  63p b i 6H O Z O  i t a z p y . i i c e H u x  u  y d e j i b n o z o  p a c x o d a  B B .

r opHbiu eecmHUK ftferacmaHa N° 4 (71) 2017
17



GEOTEXNOLOGIYAI fEOTEXHOJlOrHfl

0.03

0025

0.02

0.015

Pm c. 8. l~pa4>MK 3 3 b m c m m o c tm  M 3 M e H eH M « cpeflHero pa3Me- 
p a  x y c x a  B 3 o p B a H H b ix  r o p H b ix  n o p o f l  b  33 b m c m m o c tm  o t  
H M cn a  H e p a 3 p y iu a io m e r o  B 3 p b iB H o ro  H a rp y w e H M H  m y a e n b -  
Horo pacxofla BB.

OnpcflcJieH cpe^HHH pa3Mep KycKOB B3opBaHHwx 
ropHbix nopofl b 3aBHCHMOCTii ot HHCua H epa3pym aioiue- 
ro  B3pbiBHoro HarpyyKCHHH h  yucubH oro pacxofla  BB, 
rpacJ)HK 3aBHCHMOCTH KOTOpbix npHBefleti Ha p n c . 8.

Ha pnc. 8 (KpHBaa 1) n0Ka3aH0 H3MeHeHHe cpeflHero 
pa3Mepa B30pBaiIH0H rOpHOH MaCCbl B 3aBHCHMOCTH OT 
KOJiHnecTBa Hepa3pymaiomero HarpyxceHHa h yaejibno- 
ro pacxojia BB, paBHOMy 0,5 g/kg fljia HCCJieflOBamibix 
ranoB ropHbix nopofl. Mccjie/ioBauHe noKa3biBaeT, hto 
c poctom HHCJia Hepa3pymaromero B3pbiBHoro Harpy- 
aceHna no 2 uhkjiob, cpeaHHH pa3Mep B3opBaHHoii rop- 
hoh Maccbi CHHHcaercM. /JanbHeiimee HapacTaHHe HHCJia 
B3pbiBHoro Harpy'A'eima flo 3 hukjiob KanecTBa B3pbiB- 
Horo upoSjiCHHa ropHbix nopofl yxyflinaeTca.

Ha pnc. 8 (KpHBaa 2) noKa3aHo H3MeHeHHe cpeflHero 
pa3Mepa B30pBaHHOH rOpHOH Maccbi B 3aBHCHMOCTH OT 
KOJiHnecTBa H epa3pym aiom ero Harpy>KCHHa h yaejibH oro 
pacxofla BB, paBHOMy 1 g/kg fljia HCCJieflOBaHHbix THnoB 
ropHbix nopofl. HccneflOBaHHaMH ycTaHOBJieHO, hto c 
Poctom HHCJia H epa3pyinaiom ero B3pbiBHoro Harpyace-

Y

k ......
W
\  V  \  \ 

\
\\

I

\

<
V \

i... /

i

ri i 
»•'' 2

HHa flo 2 uhkjiob , n p n  noBbiineHHbix y^ejibHbix pacxoflax 
BB (1 g/kg) cpeflHHH pa3Mep bsopbehhoh  ropH oii Maccbi 
HHTeHCHBHO CHHacaerca. JtajibHeftinee HapaciaHHe nncjia 
B3pbiBHoro Harpyacem ra flo 3 uhkjiob npHBOflHT k yxyfl- 
ineHHio KanecTBa B3pbiBHoro flpoGjieHHH ropHbix nopofl.

TaKHM o6pa30M, /ipo&icHHK) ropHbix nopofl B3pbiBOM cno- 
co6cTByioT He aBJieima chh>kchh>i npoHHOCTHbix, ynpyrax h 
;ie(|x)pMai moHHbix cbohctb ropHbix nopoa, a  TOJibKO ero naiajib- 
Haa craflna, Koraa i c  oGluch Maccw MHKpaipeiHHii eme He Bbme- 
HHJiHCb KpynHbie MaKparpeiuHHbi h hx  pocr eme He nawanca.

B pe3yjibTaTe craTncTHLiecKoii o6pa6oTKH nojinroH - 
hm x  HcnbiTaHHH n o  onpe/iejieHHK) cpeflHero pa3Mepa 
KyCKa B30pBaHHbIX ropH bix nopofl B 3aBHCHMOCTH OT 
nnc jia  H epa3pym aiom ero B3pbiBHoro Haipy>KeHM5i h 
yflenbH oro pacxofla  BB nojiyncHbi 3MiiHpHLiecKHe <Jjop- 
Myjibi hx pacHCTa:

d v  = 1,393 • 10 3N 2 -9 ,8 7 9  10“3 ■ N  + 0,031
Ko3<jj<|>HUHeHT KoppejiauHH fljia flaHHoro ypaBHeHHa 

cocTaBJiaeT 0 ,92± 0,02 .
dcp =  1 ,768  10 3Af2 -  0 ,0 1 1  • N  +  0 ,0 2 8

Ko3(J)(J)HiiHeHT Koppejiau,HH cocTaBJiaeT 0 ,93±0,02 .
OcHOBHbie BbWodbl.
1. YcTaHOBJieHO, HTO C H H a C e H H e  npOHHOCTH ropH bix 

nopo fl, xapaK TepH 3yiom eeca iiOHBJieHHe.M MHKpo- h 
MaKpoTpeiuHH nofl fleiicTBHeM MHoroKpaTHbix H arpy- 
30K B03HHKaeT npH CHHaceHHH HX npOHHOCTH Ha caca- 
r a e  Ha 2 8 -4 5 % , n p n  pacTaaceHHH Ha 3 8 -6 0 %  o t  npefle- 
jia CTaTHHecKOH npoHHOCTH ropH bix nopofl, Haynnaa 
HOBH3Ha B KOTOpOH yHTCHbl flCHCTBHa MHOIOUHKJIHH- 
Hbix B3pbiBHbix Harpy30K.

2. YcTaHOBneHbi napa6ojiHHecKHe 3aK0H0MepH0CTH 
H3MeHeHHa cpeflHero pa3M epa BSopBaiiHoii ro p n o n  Mac- 
c h  b 3aBHCHMOCTH o t  n nc jia  uhk jiob  He pa3pyuiaio iuero  
B3pbiBHoro Harpy/KCHHH, h x  aMnjiHTyflbi h  yfleJibHoro 
pacxofla  BB. C yBejnraeHHeM HHCJia uhkjiob  Hepa3py- 
m a io iu e ro  B3pbiBHoro pa3pyiueHHa, hx  aMnjiHTyflbi h  
yflejibHbiii pacxofl BB, cpeflHeii pa3Mep B30pBaHH0H ro p - 
h o h  Maccbi CHH>KaeTca. MccjieflOBaHHaMH TaKace ycTa- 
H0BJieH0, h to  flpo6neHHe ropH bix nopofl B3pbiBOM cno- 
co6cTByeT chhvkchhio npeflena h x  npoHHocTH to jib k o  Ha 
e ro  H a n a j i b H O H  craflHH, Korfla H3 oSm eii Maccbi MHKpo- 
TpeiuHH em e He BbiflejiHjincb Ha KpynHbie MaKpoTpeiuHHbi 
h  hx  p o c r  eiue He Hananca.

1

O’zbekiston konchilik xabarnomasi N° 4 (71) 2017
18



GEOTEXNOLOGIYAI rEOTEXHOflOnW

Y flK  6 2 2 . 2 3 5  ( 0 4 3 . 3 ) ©  H a c n p o B  Y .O . ,  M a x M y f lO B  f l . P . ,  3 a n p o s  l i l .L L I . ,  A 6 f l y p a u jn f lO B  H I.  M .  2 0 1 7  r .

MCCJIEflOBAHME 3 0 H b l T P E L U M H 0 0 5 P A 3 0 B A H M fl 
flPM flPO BJIEHM M  T O P H b lX  r iO P O fl B 3 P b lB O M

HacnpoB y.<t>.,
fleKaH (JiaKynbTeTa MHweHepHofi 
r e o n o r n n  m ropHoro f l e n a ,  a o k t. 

T e x H . H a y K T a m r r y  

mm. H c n a M a  K a p M M O B a .

MaxMyflOB fl.P.,
3aBeflyi0LHMM KacpeApoii 

«reoTexHonornn yro/ibHbix m nna-
CTOBblX M6CT0p0>Kfl6HMM» T a w n Y  

mm. H c n a M a  K a p M M O B a .

3 a M p o B  lil.LLI.,
3aBeflyiOLi4MM KacfceflpoM 

« f l o 6 b i n a  m n e p e p a 6 o T K a  p y f l  

p e f lK M X  M p a flM O a K T M B H b tX  

M e T a n n o B » ,  a o k t. TexH. H a y K  ,
AoueHT HfrM.

A6AypaniMAOB HI. M.,
M a rM C T p a H T  K a c p e f lp w  

« [~ o p H o e  A e n o »  H I T M .

Tadqiqotlar shuni ko'rsatdiki, yorilish hosil bo'lgan zonanining radiusi portlovchi moddalar zaryadining radiusi, 
kuchlanish bo'ylama to'lqinlarining tarqalishi tezligi, kon jinslarining mustahkamlik doirasi bilan to'g'ridan-to'g'r 
proportsional bo'lib, kuchlanish ko'ndalang to'lqinlarining tarqalish tezligiga va kon jinslarning chuzilishga bo'lgan 
mustahkamlik doirasiga teskari proportsionaldir.

Tayanch iboralar: yoriliqlar paydo bo'lish zonasi, mustahkamlik doirasiga, kon jinslarning emirilishi, portlash, 
to'lqinlarning tarqalishi tezligi, mikroyoriqlarning hosil bo'lishi, zaryadlarningparametrlari, massiv siljishi, skvajinau 
orasidagi masofa, zan ad radiusi, kon jinslarini maydalash, bosim.

It has been established by investigations that the radius o f  the cracking zone is directly proportional to the radius 
the explosive charge, the propagation velocity o f  longitudinal stress waves, the compressive strength o f  rocks and 
inversely proportional to the propagation velocity o f  shear stress waves and tensile strength o f  rocks.

Key words: cracking zone, tensile strength, destruction o f  rocks, cent o f  explosion, wave propagation velocity, 
formation o f microcracks, parameters o f  charges, array displacement, spacing between wells, charge radius, crushing Oj 
rocks, pressure.

3oHa rpcLUHHooopaiORaura (30Ha oopaaonaiiHH pa;in- 
ajibHbix TpeiH M n) o 6 y c j io B n e H a  HajiHMHeM raHi CHUHcLibHbix 

pacraniBaioLUHx HanpjDKeHHH, npeBbimaioiuHx i ipeaejr 
npOHHOCTH nopoaw Ha pa3pbiB. Hccae/iOBaHHMMH [1, 2] 
ycraHOBJieHO, hto npn yaajiCHHH ot uenrpa B3pbma, HHTeH­

CHBHOCTb HanpjDKeHHH BbI3BaHHbIX BOJIHOH CHCaTHH CHPCKa-
erca, h n p o u ecc  pa3pymeHHH ropHbix nopoa hocht hhoh 
xapaicrep. MacTHUbi nopojib i, BOBjieHeHHbie b flBHweime 
bojihoh OKaTHJi, ripoaojr/KaKTi ncpcMcmai iiCM Baojib paany- 
cob hcxozothhx ot neHTpa B3pbma. B pe3ynbTaTe KavKabiH 
3JieMeHTapHbIH nHJIHHflpHHCCKHH CJIOH, MbICJieHHO Bbme- 
jraeMbiH b cp eae , pacrsrH B aercH  yBejiHHHBaa cboh paflnyc ,
HTO npHBO/tHT K IlOflBJICHHIO CHCTCMbl paaHcLlbllblX TpeiHHH
pacxoaaiHHxca bo Bee CTopoHbi ot 3apa;ia. HapymeHHe 
cruioniHOCTH ropHoro MaccHBa b 30He npoHCxoflHT nyreM 
OOpaiOBaHHM MHKpOTpeiHHH, HanpaBJieHHbIX no HOpMajIHM 
k noBepxHocTH sapaaa. I Iombjichhc paanajibHbix TpeuiHH 
o6yciiOBJieHO HamiHHeM TamcHUHanbHbix pacrarHBaiomHX 
HanpsDKeHHH, noBbimaioinHX npeacji npOHHOCTH ropHoro 
MaccHBa Ha pa3pbiB. flpn aajibHcBiucM yaaneHHH ot neHTpa 
B3pbma iapaaa aecftop.MauHH, Bbi3BaHHbie paerarnBaiomHMH 
HanpsaceHHJiMH, npcKpamaroroi, h HOBbie TpeuiHHbi He 
oopasytoiCH. OanaKo B03HHKaiomHe paHee TpeinnHbi Moryr

p a c n p o c T p a H H T b C H  eme H a  H e i c o T o p o e  p a c c r o a m i e  6.iaroaa- 
p a  n c p c p a c n p c a e a e i i H i o  HanpsDKeHHH o k o j io  h x  k o h h o b ,  r a e  

iiponcxoaHT KOHUCHTpanHa pacTarHBaiomHX ycH JiH H .

IlpH  paCCMOTpeHHH /IByMepiIOH 3aaaHH B nOJiapHOH 
CHCTeMe KoopaHHaT, cornacHO paSoTe [3], HanpavKCHHoe 
COCIOMHHC B OKpeCTHOCTH CKBaVKHHbl C BHyipeHHHM 
aaBJiCHHCM P  oiiHCbiBacTCH paflnanbHOH a r h  a3HMyrajib- 
h o h  erg K0 Mn0 HeHTaMH HaiipH/KCHHH (pnc. 1). IlpH  nepe- 
x o ae  k  npHMoyronbHOH cncTeMe KoopawiaT n eoS xoan - 
MO yHHTblBaTb COOTHOHieHHX:

o x=  o rc o s 20 +  O e s in 20 ;

Gy=  orsin/0+ oecos20; 
T xy= ( a r- G o ) c o s O s i n0.

(1)

B cjiynae oaHOBpcMCHHoro BapbiBaHHJi 3ap«aoB BB 
naiipxvKeimoe cocTO»HHe MaccHBa no j i h h h h  3apaaoB b  

HaHMeHbineH CTeneHH B03HHKaeT b  cepeawne Me>Kay 
h h m h .  B CB5I3H c 3 t h m ,  npn BbiSope napaMeTpoB sapaaoB 
Heo6xoaHMO yHHTblBaTb ycjiOBHS oGecneneHHH pa3py- 
meHHH nopoabi b  cnoe c 3aaaHHOH i h h p h h o h  A Hanpo- 
t h b  cepeanHbi paccTOHHHH Me)Kay 3apsaaMH.

IlpH oneHKe H a n p n /K C H H o ro  c o c t o j ih h h  b  t o h k c  B
cjieayeT CHHTaTb er = 0, T.K. npH OflHOBpeMeHHOM
B 3p b i B e  c o c e a H H x  i a p a a o R  BB C M e m e H H e  M a c c H B a  b
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Pmc. 1. CxeMa Mcc/ieAOBaHMn 30Hbi TpeujMH006pa30BaHMn 
npM flpoSneHMM ropHbix nopoA B3pbiBOM.

TOHKax, JiexauiH x Ha jih h h h  AB b paanajibHOM o t  'sapaaa 
HanpaBJieHHH, hcbo'smo'/Kho.

B TOHKe B TaHreHHHajibHbie HanpaxeHHa o t B3pbi- 
Ba coceflHHx sapajOB paBHbi no  BejiHHHHe, ho  oopaiHbie 
no  HanpaBJieHHio. Il03T0My, pe3yjibTHpyiomee 3HaLieHire 

= 0 -  npH 3T0M, yHHTblBaa CyMMHpOBaHHe 
pa^HajibHbix HanpaxeHHH, ypaBHeHHH (1) fljia to h k h  B 
npHMyT bhu:

erf = 2 ct co s 1 9 , a B = 2 a r sin2 6 ; tXy =0. (1 ,a)
3/iec b

cos 6
a

a 2 + A2 
PacTarHBaiomHe

sin e
a 2 + A2 • 

HanpaBneHHa b  tohkc B h

pajHajibHoe HanpaxceHHe ot B3pbiBa oahhohhoto
CKBa>KHHHoro 3apaaa paccHHTbiBaiOTca no 4>opMyjiaM [4]:

a

ar(r)=Pfp(r)f3(r), (2)
rae, P -  aaBJieHHe npoayKTOB aeTonauHH Ha ereHKH 

CKBaHCHHbi, Pa;
fp(r)-(r,Jrf ’5 -  {jiyHKUHa reoM eipHHecKoro pacxoac-

AeHHa HHHHH/ipHHecKHx bojih c paccToaHHeM;
--w/'i _  (j)yHKUH>[ nornomeHHa, yHHTbmaio-M r )  = e~ 

maa AHCCHnaTHBHbie noTepn;
a -  paccTOHHHe Mexcoy CKBa5KHHaMH, m\ 
r c -  p a ^ w y c  C K B a > K H H H o r o  3ap a,aa BB, m\ 
r -  paccTOHHHe jxo CKBa^HHHoro 3apa^a BB, m. 
K o 3(J)(J)HUHeHT n o n i o m e H H f l  a  o n p e ^ e j i a e T c a  c y n e -

TOM aKyCTHHeCKOH ĈeCTKOCTH nopoji
a=-0,155T0'8/>F+0,773, (3)

me, p -  njiOTHOCTb ropHbix nopoa, kg/m3;
V -  CKopocTb pacnpocipaHeHHa npo/ioJibH bix  b o jih  b 

MaccHBe ropH bix  n o p o a ,  m/s.
IlpH  r  = 0,5(a2
nyTeM nepecTaHOBKH b <J>opMyjie (2) 3HaneHHH

C78
h  <Jr nojiyHHM

a Bp =2Pd°c'5 ( v a 2 - A 2)-

• ( f l2 + A 2r i-25e- “(a2+A2)0’5 (4)
/J,po6jieHHe nopo^bi b cjioe umpHHOH A  bo3mo>kho 

n p H  y c j i O B H H :

rae , k l -
(5)

Pmc. 2. H3MeHeHMe paAMyca 30Hbi TpemMH0o6pa3OBaHMH Mac­
cMBa ropHbix nopoA b 33bmcmmoctm o t paAMyca 3apafla BB.

M H H e c K O M  p e > K H M e  H a r p y a c e H H a ,  Pa;
kmp -  K 09(j)(})HUMeHT, y H H T b l B a i O I U H H  BJIMHHLie T p e i H H -  

HOBaTOCTH MaccHBa;
i// -  K 03(J)(|)HHHeHT, y H H  r b i B a i o i H H H  n p e f l B a p H T e J i b H o e  

ocjia6j i e H H e  u o p o / i b i  / i H H a M H i e c K o f i  c o c T a B j i a i o m e H  

BOJIHbl H a i i p H / K e H H H .

Ecjih njiOTHOCTb 3apaaa b  cKBa>KHHax Majiaa, t o  aaB- 
n e H H e  n p o a y K T O B  a eT O H au H H  H a  c t c h k h  c k b 3 ) k h h  m o h c- 

h o  paccHHTaTb no (})opMyjie [5]:
P=Qco{y-\){vc-ak) '\  (6)

rae, Q -  Macca 3apaaa BB b cKBaacHHe, kg; 
co -  yaeJibHaa 3Hepraa BB, J/kg; 
vc -  o6i.eM  CKBa^KHHbi, m3;
a.k~ kobojiiom; yHHTbreaa, hto aaBJieiine b cKBa>KHHe 

He npeBbimaeT 200 MPa, bcjihhhhoh a* moxho  npeHe6- 
penb;

y -  noKa3aTejib H303Hiponbi.
YnHTbiBaa cooTHomeHHe

Q/vc=4q/(nd2)
flaBJICHLIC n pO flyK T O B  aeT O H aH H H  H a  CTeHKH CKB35KHH 

npHMeTbha:
P=4qco(y-\)( n d 2) ' \  (7)

r a e ,  dc -  f l H a M e T p  CKBa>KHHbi, m; 
q -  jiHHeHHaa Macca sapa^a, Kz/m;
4w(g-l)h -  k o ) ( | ) ( | ) h n neHT, y H H T b m aio iH H H  n o T e p n  

3 H e p rH H .

npoHHOCTb nopoflbi Ha pa3pbiB npn  a h h 3 -

P m c. 3. M3MeHeHHe paAMyca 30Hbi TpeiMMH006pa30BaHMH 
MaccMBa ropHbix n o p o A  b 3 3 b m c m m o c tm  o t  c k o p o c tm  
pacnpocTpaHeHMn npoAonbHbix b o j ih  H a n p a w e H M M .
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Pmc. 4. H 3 M e H e H M e  p a f ln y c a  3 0 H b i T p e m n H 0 0 6 p a 3 0 B a H n n  

MaCCMBa ro p H b ix  n O p O fl B 33BMCMM OCTM OT CKOpOCTM  

p a c n p o c T p a H e H u n  n o n e p e H H b ix  b o j ih  H a n p a w e H M M .

H ccneA O BaH H H M H  [6 ]  ycT aH O B JieH O , h t o  pa3Mep 3 0 H b i 

pajnajIbHhlX T p e i H H H  3a B H C H T  O T  T p e i U H H O B a T O C T H ,  (|)H- 

3HK0-MexaHHHeCKHX H IOpHO-TCXHOJIOrHHeCKHX CBOHCTB 

ropHoro MaccHBa, n e p e a a n n  3 H e p rH H  B B  b  BO JiH y Ha- 
lipa'/KCHHH H BpeMeHH HX B03fleHCTBHH H a  MaCCHB. PajiH- 
yc 30Hbi p au n ajib H o ro  TpemnHOOopasoBaHHH r lp o n p e a e -  
jiaeTca no  (Jiop.wyjie: ^  a

r-  = I + ' ai ’ (8)
rue, a  -  n p e a e j i  n p o H H o c T H  n o p o a  H a  p a c r s i > K C H H C ,  

MPa; [i -  k o 9(|)(|)huhcht I l y a c c o H a ,  x a p a K T e p H 3y i o m H H  

je(})0p M a i [ H0H H b i e  C B O H C T B a  r o p H b i x  n o p o a ,

Cl -  2C)
2 ( C \- 2 C ) y (9)

rue, Cp, Cs -  c K o p o c T b  p a c n p o e r p a H e H H a ,  c o o T B e T C T -  

BeHHO, npoaojibHbix h  n o n ep e iiHbix bojih , m /s.

npeo6pa30BaB <})opMyjibi (8) h  (9), nouyHMM OKOHna- 
TejibHyio (JjopMyjiy p a c n e ia  p a jn y c a  30Hbi TpemnHOOo- 
pa30BaHHa npn apoOjienHH ropH bix nopoa B3pbiBOM:

(10)

nm

JSCC

39®

IMA?

TOO

Ha pnc. 2 npHBeaeHO H3MeHeHHe paanyca 30Hbi Tpe- 
niHHooopasoBaHHH MaccHBa ropHbix nopoa b 3aBHCHMO-

oa  Wmf
Pm c. 6. H 3 M e H e H n e  p a a n y c a  3 0 H b i Tp e iflM H 0 0 6 p a 3 0 B a H M n  
M a c c u B a  ro p H b ix  n o p o f l b 33bm cm m octm  o t  n p e fle n a  
n p o H H o c T H  ro p H b ix  n o p o f l Ha c>KaTMe.

c t h  o t  p a a n y c a  3 apaaa  BB. nojiyneH H aa 3aBHCHMOCTb 
noKa3biBaeT, h t o  c  yBCJiHHCHHeM p a a n y c a  3apaaa  BB o t

0,05 a o  0,13 m  p aan y c  30Hbi TpeiHHuooSpasoBaHMfl yBe- 
jiH H H B ae T c a  o t  6,25 a o  15 m.

H a p n c . 3 npHBeaeHO H3MeHeHHe paaw yca rpeiuHHO- 
06pa30BaHHH b 3aBHCHMOCTH ot CKopocTH pacnpocT pa- 
HeHHH npoaojibH bix bojih HaiipH>KeHHH. nojiyneH H aa
3aBHCHM OCTb n O K a3 b IB ae T , HTO c yB eJIH H eH H CM  CKOpOCTH 

paC IipO C T paH C H H H  n p o a o j ib H b ix  BOJIH Hanpfl>KCHHH OT 

2000  a o  3500  m/s p a a n y c  30Hbi rpemHiiooopasoBaHHJi 
yBenHHHBaeTca o t  6 a o  11 m.

H a p n c .  4 n p H B e a e H O  H 3 M eH eH n e  p a a n y c a  3 0 h h  T p e -

IIIHH006pa30BaHH>l B 3aBHCHMOCTH OT CKOpOCTH paCnpO- 
C T paH eH H H  nonepeHHbix b o j i h  H a n p a a c e H H H . n o j i y n e H -  

Haa 3aBHCHMOCTb noKa3biBaeT, h to  c yBeuHHeHHeM cko- 
p o c T H  p a c n p o c r p a H e H H H  n o n e p e H H b ix  bojih H a n p jD K e - 

h h h  o t  1200 a o  1800 m/s p aan y c  30Hbi TpemnHO06pa30- 
BaHiia yMCHbLuaei CM o t  19 a o  15 m.

TaraiM c>6pa30M, HccueaoBaHHaMH ycTaHOBJieHO, h t o  pa- 
anyc 30Hbi rpei iihilooSpasoBaiwa npaMO nponopuHOHaubHO 
3aBHCHT o t  paanyca 3apaaa BB, CKopocra pacnpocrpaneHHsi 
npoaojibHbix b o j ih  HanpjDKeHHH, npeaena npoHHocTH ropHbix 
nopoa na OKaTHc h  oSparao nponopHHOHaubHo CKopocra 
p a c n p o c T p a H e m ia  nonepeHHbix b o j ih  nanpavKeHHH h  npeaena 
npoHHocTH ropHbix nopoa Ha pac ravKenHe.

Pmc. 5. ktaMeHeHMe paflMyca 30Hbi TpeujMH006pa30Ba- 
hmji MaccMBa ropHbix nopofl b 33bmcmmoctm ot npeflena 
npoHHocTM ropHbix nopofl Ha pacTnweHMe.
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TEO PETM H EC K M E M C C JlE flO B A H M fl M E X A H M 3M A  
B 3A M M O flE M C T B M fl nA P H O C E JlM >K E H H blX  
CKBA>KMHHblX 3 A P flf lO B  B 3 P b lB H A T b lX  B E IH E C TB

ohmxiob lli.A.,
CTapLUMM HayHHblki COTpyflHMK- 

coucK aT enb  K ac^eflpbi 
«TopH oe  f le n o » , TaiiirTY 

mm. M cnaM a KapMMOBa.

Maqolada portlovchi moddalarning to'plangan zarbalari portlashlari natijasida jinslarning parchalanish mexanizmi 
ko'rsatilgan. Siqish to'lqiniga maxsus rol beriladi, bu esa, kon massivining emirilishida asosiy omil bo'lgan, 
generatsiyalashgan zarba zarbasining radius tezligining gradiyenti borligida, vositani harakatga tushirishga sabab 
bo 'ladi.

Tayanch iboralar: toshqini, tosh, kontsentratlar, portlovchi moddalar, kompressiya to'lqini, radiusli tezlik 
gradyani, zarbani almashtirish, parallel quduqli zaryadlar, portlash qobig'i, o'rta harakat, tosh massasi, toshlarning 
gullashi, portlash energiyasini uzatish, chuqurlikdagi toshlar, kompleks struktura. yarim himoyachi, quduq 
burmalarining o'zaro ta'siri.

The article shows the mechanism o f  rocks fragmentation by explosions o f  concentrated charges o f explosives. To the 
compression wave is given a special role, causing instantaneous involvement o f the medium in motion in the presence o f a 
gradient o f the radial velocity o f  the generative shock, which is the main factor in the destruction o f  the mountain massif.

Key words: crushing mechanism, rock, concentrated charges, explosives, compression wave, radial velocity gradient, 
impact shift, paralleled borehole charges, blasting cavity, medium motion, rock mass, rock loosening, explosion energy 
transfer, deep quarries, complex structure field, interaction o f borehole charges.

ripH  OnHCaHHH ACHCTBHfl B3pbIBa napHOc6-lH'/KCHHbIX 
CKBa)KHHHbIX 3apJIflOB Ha pblXJieHHe OCHOBHOe BHHMaHHe 
yuejiaeTca nponeccaM  pa3BHTHa b3pm bhoh nojiocTH h  
ABH>KeHHa cpeflbi b CTopoHy o t k p m t o h  noBepxHocTH 
ropH oro  MaccHBa, KOTOpaa flocraTOHHO i i o j i h o  o n n c a H a  b  

p a o o r a x  [ 1 - 2 6 ] .

Ha OCHOBaHHH TeO peTH H CCK H X  H 'BKCnepHMCHTajTb- 
H b ix  H c c jie a o B a H H H  AHca6aeBa A ,A ., EyzibKO A.B., 
E y p o B a  B .r. h  a p .  y n e H b ix  [1, 3-5, 8, 14, 19, 26] n p o u e c c  

p b ix jie H H a  ro p H b ix  n o p o a  c t o h k h  3 p e H n a  M exaH H 3M a n e -  

p e a a n n  3 H e p r n n  B 3pb iB a  n a p H o c6 jin > K e H H b ix  CKBa»CHHHbix 
3 a p a a o B  H a r a y 6 o K H x  K a p b e p a x ,  cxeM aTH H H O  m ovkho  

npeflC T aB H T b b  B im e  c x e M b i,  K O TO paa ripH BCflCH a H a  p n c .  1.

T e o p e T H n e c K H M H  H C C Jie joB aH H aM H  [3, 5-8] ycT aH O B - 

jieH O , h t o  3cj)(j)eKT n p n M e H e H n a  n a p H O c 6 j in * e H H b ix  

CKBa>KHHHbix 3 a p a /iO B  o o i . a c H a e i c a  T eM , h t o  n p n  s t o m  

MeT O fle  B 3 p b iB a H n a  y a c e  b  H e i io c p e jc T B e H H o f i  6 j i h 3 0 c t h  

o t  3 a p a jO B  H a  p a c c T o a H H a x  c o c T a B J ia io in H X  o k o j io  1 /2  

p a c c T o a H H a  M e)K fly  3 a p a j a M H  b  n a p e ,  n n .r in H jp u H e c K H c  

( j j p o H ia  b o j ih  H anpavK C H H H  n e p B o r o  h  B T o p o r o  3apa,TO B  

H aHH H aiO T B iaH M O aC H C TB O B aT b, (|> O pM H pya n p n  3T 0M  

njlOCKHH (JjpOHT.

H 3 B e c T H o  [27-30], h t o  n j i o c K a a  BO JiH a H a n p a w e -  

h h h , p a c n p o c T p a H a a c b  b  M a c c n B e  3 a T y x a e T  3 a  c n e T  

M e H b in e r o  K 0 3(])(j)H nH eH T a r e o M e T p H n e c K o r o  p a c x o a c -  

f le H H a  o 6 p a T H Q  n p o n o p u H O H a n b H o  p a c c T o a H H io ,  a H e

K Ba^pary h j i h  Ky6y paccToaHHH n p n  nnjiHH^pHHecKOM 
h  c<J)epHHecKOM 3 a p a ja x . n 0 3 T 0 M y ,  H a  0flHHaK0Bbix 
0TH0CHTejibHbix paccToaH H ax na^eH H e aaBjieH na h  

3aTyxaHHe HanpaaceHHH b  cn y n ae  3apaaoB  nnocK oii 
(J>opMbi npoHcxoAHT 3HaHHTenbHO Me/uieHHee. B pe- 
3yjibTaTe, MaccHB nopoflb i b  6 o n b u ien  Mepe HacbimaeT- 
ca  3HCprHCH B3pbIBa, HTO n03B0JiaeT HHTeHCH(J)HnHpO- 
BaTb flpoS.neim e 3a cneT yBe.iHHeHHa HanpaaceHHH b 

yaajieH H bix o t  3ap a^a  TOHKax MaccHBa.
O ^ H a K o ,  H e  c jT e jiy e T  n 0 J iH 0 C T b i0  O T o a m e c T B Jia T b  M e- 

xaH H 3M  fle f tc T B H a  B 3 p b iB a  n j io c K H x  h  n a p a j in e j ib H O -  

COJIH/KeHHblX 3 a p a ^ O B . TaK, nOM HM O (j)O p\lH pO BaH H H  

m i o c K o r o  <J>poHTa, y B en H H e H H e  nap aM C T p O B  b o j i h  H a n p a -  

>KeHHa n p n  B 3pbiB aH H H  n a p n o c 6 j iH > K e H H b ix  s a p a ^ o B  

M05KH0 TaK /K e o G ta C H H T b  3(})(|»eKTOM c n o x c e H H a  CKOpO- 

C T eft c M e in e H n a  n o  n p a B H J iy  n a p a j u i e n o r p a M M a  ( p n c .  1 ) . 

P a B H O f le n c T B y io m a a  o t  cno> K eH H a ;iB y x  c K o p o c T e n ,  (j)o p - 

M n p y e M b ix  H a  (j)p o H T e  n a p a j n i e j i b H b i x  n n jiH H a p H H e c K H x  

b o j i h ,  3H aH H T ejibH O  n p e B b iu ia e T  C K o p o c T b  C M em eH H a 

c p e a b i  H a  (J>poHTe nH JiH H /ipH H ecK O H  b o j ih m  o a h h o h h o t o  

3 a p a ^ a .  B b in o j iH e H H b ie  3 a M e p b i c K o p o c T e n  C M em eH H a 

c p e f lb i  H a  0 /iH H a K 0 B b ix  p a c c T o a H H a x  n o K a 3 a jiH , h t o  n p n  

B 3pbiB aH H H  n a p H o c 6 n H > K e H H b ix  s a p a a o B  c K o p o c T b  c M e - 

in e H n a  b  c p eA H e M  b  1,5 p a 3 a  B b iin e ,  ne.M n p n  B 3pbm aH H H  

3KBHBajieHTHbix n o  3 H e p r n n  nH JiH H flpH H ecK H x 3 a p a a o B .  

B CBa3H c n e p n e n a H K y j i a p H o c T b io  c y M M a p H o r o  B eK T o p a
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Pnc. 1. CxeMa B3anMOfleMCTBnn napHOc6nn>KeHHbix 
3apaflOB: l i .2-  p a c c T O A H n e  Mex<fly flByMn n a p H O c6nM>KeH H b i M H  
3apaflaMn; ui, u'-i -  C K o p o C T b  C M e u u e H n n  cpeflbi H a  tJjpoHTe 
L|MnMHflpnMecKOM bojihbi H a n p a w e H u i i  o t  B3pbiBa n e p B o r o  
3apflfla; u2, u '2 - C K o p o C T b  C M e m e H M a  H a  <£ p o H T e  um i M H flpMMe- 
ckoCi BonHbi ot B3pbiBa B T o p o r o  3apnfla; u c, u'c-  paBHOflei/icT- 
Byiomwe CKopocTefi; n „ - y H a c T O K  c  n/iocKWM cfjpoHTOM c y M M a p -  
HOM BOJIHbl HanpjDKeHMM.

C M e m e H H H  A H H H H  p a C I I O A O / K C H M a  I i a p H O c S . l H / K C H H b l X  

3a p a a O B  (cm. p H C .  1) M a K C H M a A b H b l H  9(]}(j)CKT H X  n p H M e -  

n e m i a  HaSjrio/iaeTCH b  n p e o f l O A e H H H  n o B b i i n e H H b i x  c o -  

IipOTHBjieHHH c p c j b l  B 3p b IBy, B  M a C T H O C T H  n p H  B 3p b I B a -  
H H H  B y C J I O B H H X  3a ‘/ K a T O H  cpeflbi HJIH n p e o f l O J i e H H H  y B e -
j i h h c h h m x  i H a q e H H H  m u m  c o n p o T t t B n e n n a  n o  n o i o u i -  

Be y c T y n a  ( J T C I i n ) .

H a y n H a H  p a 3p a 6o T K a  B i p b m a H U M  n a p H O c 6jiH>KeHHbi- 

m h  C K B a > K H H a M H  s a p a A a M H  n o K a 3a H a  a B T o p a M H  b  p a 6o -  

T a x  [3-6, 8], T p c o o B a H H H ,  n p e ; n > a B J i a c M b i c  k  B 3p b i B a -  
H H K )  l U i p H O - C O J I H / K C H H b l M H  C K B a T K H H a M H  3a p » f l a M H ,  
c o c t o h t  b  o a h o m  C A y n a e ,  b  H e 06x 0A H M 0c i H  n o j i y i e H H a  

p a B H O M e p H O  p a s j p o o j i e H H O H  r o p n o i i  M a c c b i ,  a  b  flpy- 

t o m  -  b  u c j i e c o o o p a i H o c T H  y B e j i H H C H M a  b m x o a a  m c j i k o -  

K y c K O B O H  pyflbi, b  T p e T b n x  -  b  n e j i c c o o o p a s i i o c x H  c h h -  

v k c h u h  Bbixofla M e . i K H x  cjjp a K U H H ,  b  Li e T B e p T b i x  -  b  H e -  

06x 0f l H M0C T H  o G p y m e H H H  6o J i b i n o r o  K O A H H e c T B a  n o p o -  

Abi b  K p y n H b i x  K y c K a x .

H 3 I i p a K T H H C C K H X  T p e 60B a H H H  B b l T e K a i O T  K O H K p e T -  

Hbie 3a a a H H ,  p e m e H H a  K O T O p b i x  o asH pyiorcH  H a  H C C A e ­

A O B a H H H  p a 3 p y m a io m e ro  flencTBHa B3pbiBa n a p H o -  

cojih'/Kchhoio 3a p a a a  H a  H 3M e H e H H H  e r o  n a p a M e T p o B  h  

(jjopMbi: o n p e . i e j i e H H C  o n r a M a j i b H o r o  p a c c T o a H H H  M e a t f l y  

cG.mvKeHHbiMH 3apaflaM H, a  xaK/Kc h x  f ln a M e ip a  h  n n c jia ; 
p a3JiH>iHoe p a c n o j i T O K e H n e  n a p H o - c 6j i H > K e H H b i x  3a p a f l O B  
OTHocHTejibHO flp y r  ; ip y ia  h  J1HC.

H c c j i e f l O B a m i a M H  [31] ycraHOBJieHO, h t o  b  n y i K e  napHo- 
c6jni3« e H H b i x  C K B a > K H H H b i x  s a p a A O B  y B e n H H e H a  n 0B e p x H 0C T b  

s a p a j a  BB h  r u i o m a a b  c o n p H K o c H O B e H i i a  BB c o  cpe.ioii, 

O A H O B p c M C H H O  y M e H b i u e H a  M a c c a  3ap«fla BB, n p i t x o A a m a a -  
ca H a  e ; i H H n u y  6o k o b o h  n o B c p x H O c m .  n p n  h x  B 3p b i B e  M e H a -  
K)Tca n a p a M e r p b i  ( j j o p M n p y i o m n x c a  bojih, 6p H 3a H T H b i e  (j)op- 
M bi p a o o r b i  B3p b i B a  b c a h h h h m  y a e n b H o r o  H M n y j i b c a ,  a  

T a o c e  n p O H C X O f l H T  B i a H M O A e H C T B H C  B 3p b I B H b I X  BOJIH.
B n p o u e c c e  B3pbiBa n a p H o c 6A H 5K e H H b i x  3a p a A O B  n o  

f l a H H b i M  a B T o p o B  p a 6o T  [31] y c n o B H o  m o > k h o  B b i a e n H T b  

flBe (|)a3bi M e x a H H 3M a  A e i i c T B H s  B 3p b i B a  b o  B p e M e H H :  

n e p B a a  -  a o  M O M e H T a  B c i p e i H  y a a p i i b i x  bojih, B T o p a a  -

n o c n e  M O M e H T a  B c  r p c H H .  I l e p B O H  cj>a3e  x i o r o  n p o u e c c a  

n p e f l C T a B j i a e T  H H T e p e c  p a c c M o r p e T b  H e K O T o p b i e  HBJie- 

H H H ,  C B a 3a H H b i e  C  6p H 3a H T H b I M  A C H C T B H e M  B B .

B  p a 6o T e  [32] n o K a 3a H o ,  h t o  H e > K e j i a T e j i b H o e  o p n -  

3a H T H o e  f l e n c T B H e  t o j i o b h o h  w a c i H  H M n y j i b c a ,  Bbi3bi- 
B a i o m e e  H 3M e j i b H e H H e  cpeflbi b 6jih3h  3apafla, m o v k c t

6bITb C H H / K C H O  H e  T O J I b K O  y M e H b H i e H H C M  B e j I H H H H b l  flaB -

jieHHa, h o  h  y M e H b i n e H H e M  B p e M e H H  e r o  f l e n c T B H a ,  h t o  

T a i o K e  n p e f l o n p e f l e j i a e T  6ojiee p a u H O H a n b H o e  p a c n p e f l e -  

j i e H H e  3H e p r H H .  B p e M a  B 03f l e n c T B H a  flaBjieHHa H a  n p e -  

r p afly n o  f l a H H b i M  a B T o p o B  p a 6o T  [33, 34] M o a c e T  H 3M e -  
H a T b c a  b  3a B H C H M 0C T H  o t  B e j i H H H H b i  y f l e j i b H o r o  H M n y j i b ­

ca. T a x ,  b  H a n a j i b H O H  C T a f l H H  p a 3B H T H a  B 3pbiBa, Korfla 

n p o f l y K T b i  f l e r o n a n H H  3a H H M a i o T  o 6i>eM, 6a h 3k h h  k  o 6i,- 

e M y  3a p afla B B ,  y f l e n b H M H  H M n y n b c  c o c T a B j i a e T :

j  = k M E , (1)
S

rfle, M  -  Macca 3a p a f l a  B B  n a p H O c 6j i H * e H H b i x  hjih 

3K B H B a n e H T H O H  c K B a 5K H H b i ;  E -  3Hcpi Ha; S -  IlJIOmaflb 
60K 0B 0H  n O B e p X H O C T H  n a p H O c 6j I H > K e H H b I X  HJIH S K B H B a -  

J i e H T H O H  C K B a > K H H b I .

E c j i h  3apafl S K R H B a n c H T H o i i  c K B a > K H H b i  p a 3flejiHTb H a  

n  c6jiH5K e H H b i x  C K B 35K H H  n y H K a ,  t o  S o K O B a a  n o B e p x -  

H O C T b ,  n p H X O f l a m 3flcs H a  O f l H y  h  T y  >kc M a c c y  B B ,  y B e -  

j i H H H B a e T c a  b  n  p a 3, c n e f l O B a r e j i b H O  c o r n a c H o  B b i p a -

•/KeHMio {X), yMeHtmaeTca w y^enbHtm MMnyntc.
O n e B H f l H o ,  h t o  c  y M e H b i u e H H e M  M a c c b i  33pafl3, n p n -  

x o f l H i u e H c a  H 3 e f l H H H u y  n O B e p X H O C T H  n p e r p a f l b i  —  c t c h -  

k h  C K B a ^ K H H H o r o  3apafla, h  c  y M e H b i u e H H e M  f l H a M C T p a  

iapafla B p e M a  r  B 03f l e H C T B H a  H M n y j i b c a  B 3p b i B a  H a  n p e -  

r p a f l y  n p n  O T p a > K e H H H  A C T O H a u H O i i H O H  b o j i h m  V M e H b m a -  

eT c a .  npn s t o m  f l e T O H a u n o H H o e  flaBjieHHe:

ph = \ p0d 2
o n p e f l e n a e M o e  n j i o T H O C T b i o  p o  h  c K o p o c T b i o  D ,  o c T a -  

e T c a  n o c T O H H H b i M  fljia f l S H H o r o  B B .  Y c j i O B H a  OTpaace- 
H H a  b  f l a H H O H  c p e f l e  h, cjiefl0B a T e j i b H0, f l a B j i e H H e  H 3 
n p e r p s f l y  b  s t h x  y c n o B H a x  a B J i a i o T c a  T 3K > K e  b c j i h h h -  

H 3M H  n O C T O H H H b l M H .  ll03T 0M y  H 3M e H e H H e  y f l e j i b H o r o  

H M n y n b C 3 n p o H c x o f l H T  b  p e 3y j i b T3T e  H 3M e H e H H a  B p e ­

M e H H  B 03f l e i i c T B H a  M 3i c c H M a ; i b H o r o  flaBJieHHH. Cjieflo- 

B a T e j i b H O ,  n p n  n o c T o a H H o i i  M a c c e  h  B e j i H H H H e  S H e p r H H  

3a p a f l a  y n p 3BjiaTb b c j i h h h h o h  H M n y j i b c a  m o > k h o  H 3M e H e -  

H H e M  p a c n o j T o v K e H H H  sspaflOB, b  h s c t h o c t h  n y T e M  B 3pbi- 
B3HHa 33pafl0B B  I i a p H O C O J I H / K C H H b l X  C K B 3V K H H 3X  M e H b -  

r n e r o  flH3MeTpa. Me\i MeHbrne n p n  n p o n n x  p a B H b i x  y c n o -  

BHaX BpeMa B03flCHCTBHa M a K C H M a j I b H b I X  flaBJieHHH, TeM 
b  M e H b m e i i  C T e n e H H  n p o a B H T c a  M e c T H o e  H e * e j i a T e j i b H o e  

p a 3p y m a i o m e e  a c h c ' t b h c  3apafla, h  C H H 3a T c a  n o T e p n  

3H e p r H H  B 3p b i B a  H a  nepeH3Me;ib4CHHe no p o f l b i  [32].
r i o - B H f l H M O M y ,  n o T e p n  3H e p r H H  B 3p b m a  H a  n e p e H 3- 

M e A b n e H H e  n o p o f l b i  y M e H b u i a i o T c a  b  oo.ibiiieH h a h  

M e H b i u e i i  C T e n e H H  T a K  x e ,  b  3a B H C H M 0C T H  o t  (fiopMbi 

n y H K a  h  H H C A a  C K B a a c H H  b  n y H K e .

T a K H M  06pa30M , B H a H a A b H O H  MOMeHT flO B C T p C H H  

y f l a p H b i x  b o a h ,  o A H / K H e t i  30H e  n y H K a  m o v k h o  03K H A a T b  

C H H K e H H a  M e c T H o r o  fleiicTBHa t o a o b h o h  n a c T H  H M i i y A b c a  

B 3p b I B H O H  B O A H b l  H  y M e H b H i e H H H  n O T e p b  S H e p i  H H .
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PaccMOTpHM BTopyio cj)a3y aeftcTBHa B3pbiBa nap- 
HO-c6jIH>KeHHHX CKBajKHHHbIX 3apaaOB. H3BCCTH0, 
h t o  naymyio OT 3apaaa BOjray c KpyTbiM (j}poHroM Ha 
paccToaHHH npHMepHO ao 9, no aaHHbiM [33] aa>Ke ao 
2 7  paanycoB o t  ueHTpa B3pbiBa b  TBepaon cpeae 
m o x c h o  CHHTaTb yaapHoft b o j i h o h .  CneaoBaTenbHo, b  

nyHKe nponcxoaHT B3attMoaeHCTBHe b o j i h .  Hccjieao- 
B aH H aM H  y c T a H O B Jie H O , h t o  b  p e 3 y j ib T a T e  a e T O H a u H H  

3apaaoB b  nynxe B03HHKaK)T ase yaapHbie b o j i h m .  

T o h k h  1 Ha pnc.l ecTb t o h k h  npocTpaHCTBa, rae oa- 
H0BpeMeHH0 CTajiKHBaiOTCH ase yaapHbie b o j i h m ,  h 3  

KOTOpbix XapaKTepH3yiOTC5I OaHHaKOBblMH 3HaHeHHX- 
m h  aaBJieHHa, njioTHocra, CKopocTH h  TeMnepaTypw. 
B TOHKe npoHcxoaaT Kocbie c t o j i k h o b c h h h  yaapHbix 
b o j i h ,  npHHeM yroji c t o j i k h o b c h h h  B03pacTaeT no 
Mepe pacnpocTpaHeHna npouecca. TaKHM 06pa30M, 
j i h h h h m h  nepeceneHHa nnocKocTH cTOJiKHOBeHHa 
aByx pacxoaamnxca yaapHbix b o j i h  c  nnocKocTbio 
pHcyHKa, b  pe3ynbTaTe h x  c t o j i k h o b c h h h  j i h h h h  b o 3 -  

H H K aio T  0 T p a * e H H b i e  b o j i h m .

n o  aaHHbiM pa6oT aBTopoB [34] pe3yjibTHpyiomee 
aaBJieHHe cTOJiKHyBiuHxca nacTen b o j i h m  3HaHHTejibH0 
npeBbiinaeT nepBonanajibHoe aaBJieHHe Ha cjipome ot-

aejibHoii bojihm . 3 t o  Bbi3MBaeT cooTBeTCTByiomee yBe- 
jiHHeHne c k o p o c th  pacnpocTpaHeH na B bixoaam nx H3 
ToneK ynacTKOB o 6 m ero  ( J jp o H ia ,  o6pa3y iom eroca  b  pe- 
3yjibTaTe B 3aum oachcrbha bojih  c m o k h m x  3apaaoB. 
OopMa ( |) p o H ia  bojihm  nocTeneHHo H3MeHaeTca.

B nacTHOCTH, n a p a ju ie jib H o  j i h h h h ,  coeaH H aio - 
m eft a s a  c m o k h m x  3 a p a a a  o 6 p a 3 y e T c a  y a a p H a a  
BOJiHa 4 > p o h t o m ,  6 j i h 3 k o m  k  nnocK ocT H , n o T e p n  
3H eprH H  B KOTOpOH npOHCXOaaT 3HaHHTejlbHO 
M eaJieH H ee; b  n jio c K o n  B O JiH e  h c t  n o T ep b  3HeprHH 
H3-3a reoM eT pH H ecK oro  pacx o acaeH H a b o j i h m ,  x a -  
paK T ep H o ro  a n a  u  h j i h  H ap h h c c k h x  h  c<J)epHHecKHX 
b o j i h ,  a  HMeiOT m c c t o  T0JibK0 anccH naTH B H bie n o -  
T ep n . n o  M epe a a J ib H eH in e ro  y aan eH H a 4 > p o h t  b m -  

paBH H BaeTca h  n p n 6 jiH * a e T c a  n o  4>opMe k  u h j i h h -  

apHHecKOM y.
T aK H M  0 6 p a 3 0 M , M ex aH H 3 M y  a p o 6 j ie H H a  r o p H b ix  n o ­

p o a  B 3pbiB aM H  c o c p e a o T o n e H H M x  3 a p a a o B  BB BOJIHbl 

c5Karaa O T B o a n T c a  o c o G a a  p o n b ,  B M 3 b iB a io m a a  M rH O B eH - 

H o e  B O B jien eH H e c p e a b i  b  aB H aceH H e n p n  h 3 j i h h h h  r p a -  

a n e H T a  p a a n a j ib H O H  c k o p o c t h  n o p o a c a a io m e H  -  y a a p -

H blH  C aB H r, KOTOpblH  aB Jia e T C a  OCHOBHbIM (})aKTOpOM 

p a 3 p y m e H H a  ropHoro MaccHBa.
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TEXHOJlOrMHECKA^ SOOEKTMBHOCTb MMKJIMHHOrO 
OOPMMPOBAHMfl TEXHOrEHHbIX PECYPCOB KAPbEPA 
MYPYHTAY KAK nEPCnEKTMBHOE HAnPABJIEHME 
MCn0Jlb30BAHMfl MX B BYflYLUEM

1  ' o
l i f t 1 tik M

CHMTKa H.n.,
rnaB H b iii MHweHep HTMK.

YMapoB
3aM. flM peKTopa n o  yHe6HOM n HayHHoii 

pa6 o T e  4 )n n n a n a  M o c k o b c k o to  ro c y f la p c T -  
B e H H o ro  He<t>Tera30 B0 rc> y H M B e p c m e T a  um. 

fy6KM Ha (r. TawKeHT), a o k t . te x H . HayK.

H a M M O B a  P.LU.,
flOueHT K aijieflpbi «T opH oe f le /io »  T a w - 

r r y  MM. H cn aM a KapMM oaa.

Maqolada turli xil sathdagi ag'darma kon jinslarini ikkiga bo'lib ajratish keltirilgan bo'lib, bu bo'laklab 
sortirovkalash yordamida ag'darmaning pastgi 1/3 qismi 40% , umumiy ag'darmaning esa 16% ni tashkil etib, 
texnogen mahsulot oshishini ta'minlaydi. Bo'laklarning massivdagi anizotropiyasini hisobga olgan xolda 
ag'darmalarning qazib olish texnologik unumdorligi maydalash uskunalarning avariy holatini kamaytiradi, noo'lcham 
kon jinslarni tushushi orqali yuzaga kelgan to'xtashni 2,5 martaga kamaytiradi va mahsuldor riida chiqishini 16% ga 
oshiradi.

Tayanch iboralar: karer, ag'darma, togjinslar, kon jinsi fizik-mexanik hossalari, ruda, kon chuqurligi, kon massasi,
ichki ishqalash koeffitsienti, ruda sifati, solishtirma og'irligi.'

The article divides the dumps into two parts with different levels o f selection during the development o f  the dumps, 
which makes it possible to increase the yield o f  technogenic commodity ore due to application o f the sorting from the lower 
1/3 part to ~ 40%, and on the whole from the dump - by 16%. The technological efficiency o f the development o f dumps 
taking into account the anisotropy o f pieces in the massif is determined by the reduction in the crash equipment crash, 
downtime due to the oversize o f 2.5 times and the increase in the yield o f  commodity ore by 16%.

Key words: quarry’, dump, rocks, physical and mechanical properties o f  rocks, ore, deposit depth, rock mass, coefficient 
of internal friction, ore quality’, specific gravity.

Oco6eHHOCTbK> OTKpblTbIX IOpHblX pa60T H a  COBpe- 
MeHHOM 3Tane ABjiaeTca iiocioHHHoe yBenHHeHne o6i>e- 
m o b  n3BJieKaeMOH, nepeMemaeMOH h  cKJiaflHpyeMoft rop- 
HOH Maccbi, HTO COn p o BO‘/K;iaeTCH COOTBeTCTByiOmHM H 

cornacoBaHHbiM yBejiHHCHne.M o G ic m o b  npocrpaHCTBa, 
o6pa3yeMoro npn h s b j i c m c h h h  nojie3Horo HCKonaeMoro 
H3 Heap h  oGbCMOB npocTpaHCTBa, sanojiHHCMoro 0TX0fla- 
MH flo6bIHH, KOTOpblMH B TCKymeM IlCpHOAC ABAHIOTCH 
BCKpbimHLie nopoflbi, HeK0HflHUH0HH0e nojie3Hoe HCKO- 
naeMoe h  3a6anaHC0Bafl pyfla. EcTecTBeHHO, h t o  oSbeMbi 
H3BJieKaeMOH TOpHOH Maccbi AOAXCHbl COOTBeTCTBOBaTb 

oSbeMaM npocTpaHCTBa, npcAHajHancHHoro a a h  ee pa3- 
MemeHHH, a peacHM B bie .M O H H O -rpaH cnopT H bix  pa6oT floji- 
>KeH 6biTb coraacoBaH c p o k h m o m  paiMemcHHsi ropHon 
Maccbi b  oTBanax h  CKJiaflax [1,2]. Ilpn 3 t o m  o6pa3yeMbie 
b  npouecce a o o w w h  n0Jie3H0i0 HCKonaeMoro npocTpaH- 
CTBa H OTXOflbl B COHeTaHHH C BblfleAeHHbIM npOCTpaHCT- 
b o m  fljia h x  pa3MemeHH5i npeflCTaBiraioT c o S o h  CHCTeMy 
TexHoreHHbix pecypcoB, KOTOpbie Tpe6yiOT pauHOHajibHO 
noflxofla k  h x  Hcn0Jib30BaHm0 ccroflHH h a h  b  GyflymcM.

HayMHO-TexHHHecKHe pa3pa6oTKH b o6AacTH uhkahh- 
Horo Hcn0Ab30BaHHH TexHoreHHbix pecypcoB Kapbepa 
MypyHTay GasnpyioTCfl Ha K0M6HHHp0BaHH0M npHMeHe- 
HHH B TeXHOAOTHHeCKHX pCIUCHHMX npHHUHnOB CHCTCM- 
HOCTH, COrAaCOBaHHOCTH, HHKAHHHOCTH H BOCnpOH3BOfl- 
CTBa [3], npH 3TOM 3(j)cj)eKTHBHOCTb BHCflpCHHH TaKHX 
pa3pa6oTOK ueAecooGpasno npeflCTaBHTb TaioKe b kom- 
GHHHpOBaHHOM B H fle , BblfleAHB TCXHOAOIHMeCKylO 3tJj- 
([jeKTHBHOCTb, 0CH0BaHHyi0 Ha yLiere ocoochhoctch 
CTpOeHHS TexHoreHHbix MaCCHBOB, CBH3aHHbIX C TeXHO- 
AOrneH HX c|)OpMHpOBaHHH.

HaAHHne Ha nepepa6aTbiBaiomeM 3aBOAe AByx i ip n e M -  

Hbix y3A O B, ocHameHHbix Apo6HAKaMH KpynHoro flpoS- 
AeHHA (pa3Mep npHHHMaeMoro KycKa nopoAbi ao 1,5 m), 
h  oflHoro npneMHoro y3Aa 6e3 TaKofi a p o 6 h a k h  cTaBHT 
saflawy n o  pa3fleAeHHio KapbepHoro pyflHoro noTOKa no 
rp aH y A O M eT p H H ecK O M y  c o c T a B y  T p a n c n o p T H p y c .v iO H  

pyAbi. n p n  peuieHHH n o r o  B o n p o c a  nepcneKTHBHbiM 
H a n p a B A e H H e M  h b a h c t c h  H c n 0A b 30B a H H e  a H H 3o r p o n H H  

rpaHyAOMeTpnHecKoro cocTaBa n o p o A  b  O T B an ax .
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n o f l  a H H 30T p o n H e i i  r p a H y j i O M C T p u H e c K o i o  c o c T a B a  

n o p o a  b  p a c c M a T p n B a e M O M  c j i y n a e  n o H H M a e T c a  p a c n p e -  

j c j i e i m e  p a 3M e p a  K y c K O B  i i o p o a b i  b  O T B a n e  b  s a B H C H M o -  

C T H  O T  H a n p a B J i e H H H  H 3M e p e H H H ,  B  H a C T H O C T H ,  B  B e p T H -  

K a n b H O M  p a 3p e 3e  O T B a n a .  I l o  c y r a ,  a H H 30T p o n n a  r p a H y -  

n o M e T p H H e c K o r o  c o c T a B a  n o p o a  b  O T B a n e  n o 3B o n a e T  

C K O p p e K T H p O B a T b  n p O C T p a H C T B C H H O e  IIOJIO'/KCHHC K p y n -  

H O K y C K O B b l X  30H  B  O T B a j I b H O M  M a C C H B e ,  H T O  M 02K C T  6bIIb

no.iO/KCHo b  0CH0By TexHOnornn e ro  p a 3p a 6o T K n .

AHH30Tponna rpaHyjiOMeTpnHecKoro cociaB'a n o p o a  
b oTBajiax Ha6jnoaaeTCH n p n  nx  ( { l o p M M p o i s a n M M  b  pe- 
3yjibTaTe c e rp e ra n n n . C e rp e ra u n a  ecTb (|)H3HHecKHH 
npouecc pasaejiCHna cb inynero  MaTepnajia n o  icpynHo- 
c th  npn  nepeM em eHnn e ro  no  HaKiiOHHOH noBepxHocTH, 
B HaCTHOCTH, OTKOCy (j)OpMHpyeMOIO OTBajIbHOrO M a c ­

cHBa. OcHOBHaa 3aKOHOMepHOCTb c e rp e ra u n n  npoaBJia- 
eTca b  KOHueHTpaunn MenKHx 4> p a K u n n  b  BepxHen, a  

K p y n H b ix  ( [ i p a K H H H  —  b  h h v k h c h  H a c r a  OTKOca OTBana.
n p n  4> O p M H p O B a H H H  O T B a j l O B  C T e n e H b  a H H 30T p 0n H H  

n o p o a  3a B H C H T  O T  BblCO T b l  O T K O C a  H  T C X H O J I O r H H  T p a H C -  

n o p T n p o B a H n a  r p a n y j i O M e r p n Li e c K o r o  cocTaBa n o p o a ,

H.IH « H H e  K O T O p O H  B  B e p T H K a j I b H O H  n j l O C K O C T H  0T 4CTJTH- 

b o  n p o c j i e v K M B a e T C H  n p n  c p a B H e H n n  a B T 0M 06n j i b H0r 0 n  

KOHBenepHoro TpaHcnopTa (pnc. 1).
C t o h k h  jp e n H H  a H H 3 0 T p 0 n H n  r p a H y n o M e T p n H e c K o r o  

c o c T a B a  n o p o a  O T B a j ib i n o a p a s a e . iH io i c a  Ha:

-  O T B a n b i  I-ro T n n a  n p a K T n n e c K H  6e3 n p o a B j i e H n a  

a H H 30T p o n n H  r p a H y n o M e T p n n e c K o r o  c o c T a B a  n o p o a  

(aBT0M 06njibHbie OTBajibi b h c o t o h  a o  1 ( H  12 m ) ;

-  OTBajibi I l-ro  rana c npoaBHBmeiica aHrooTponnen 
rpaHyjiOMerpHHecKoro cocTaBa nopoa (aBTOMoSnribnwe 
BbicoTOH 15-=-20 m h KOHBenepHbie OTBajibi BbicoTonao 
10+15 m);

-  OTBajibi III -ro rana c hbho Bbipa>KeHHOH aHH30Tp0- 
nnen rpaHyjiOMeTpHnecKoro cocTaBa nopoa 
(KOHBenepHbie OTBanbi bhcotoh 6onee 15 m n aBTOMO- 
6HJibHbie OTBanbi bhcotoh 6ojiee 30 m).

Ta6/iMLia 1

cpopMMpoBaHne pyflH oro  n o T o x a  Kapbepa b 3aBMCMMOCTM 
o t  Tuna OTBana, c n o c o 6 a  BbieMKM n ocHaineHMH npneMHbix 

y3noB nepepa6aTbiBaK>Luero 3aBo,qa

Tnn OTBajia ClIOCOO BbieMKH llpiiMeimeMoe
ooopv.ioBauHe

1-H THI1 Ba.ioBaa [IpHeMHbie y3Jib i 
c .ipofm.iKOH

2-H Tun

Ce.ieKiHBnaa
n p n e M H b ie  y3Jib i 6e3 
«po6HJIKH 
Ilp H eM H b ie  y3 jib i 

c apo6HjiKofi

Bcpxnaa30 H a 

c M ejiK ofi <J)paKnneS 
H n * H s a  30H a 

c  K p y n H o fi <|)paKUHeH

3-if th ii

CejieKTHBHaa IlpHeMHbie y 3 J iu  

j i i o 6 o r o  r a n a  

npneMHbie y3Jibi 

c apo6njiKOn

BcpXHHH30Ha 
c MejiKOH <})paKUneH 
H m/Kh m  3 0 H a 

c K p y n H o fi (JjpaKUHefi

0 6 i u h h  noaxoa k  T e x H O J i o r n n  c e j i e K T H B H o n  pa3pa- 
6 o t k h  OTBajlOB c yneTOM cerp eran n H  nopoa n  c jjo p M H p o - 

B a H H H  p y a H o r o  n o T O K a  K a p b e p a  c y n e T O M  r p a H y n o M e T -  

p n H e c K o r o  c o c T a B a  p y a t i  3a i c j n o H a e T c a  b  c n e a y i o i u e M .

O T B a n b i I-ro r a n a ,  KaK n p a B H J io , He6ojibinoro o S ^ e M a  

p a 3 p a6 a T b iB a iO T C H  B ajiO B biM  c n o c o 6 o M  c  0 T rp y 3 K 0 H  p y -  

a b i  H a  n p n e M H b ie  ny H K T b i r i e p e p a o a T b iB a r o m e r o  3 a B o a a ,  

ocHaiueHHbie apoSnjiKaMH (TaSn. 1).
O T B a jib i I l - r o  r a n a  c n p o a B H B in e n c a  a m o o T p o n n e H  

rp a H y n o M e T p H H e c K o ro  c o c T a B a  n o p o a ,  h m c io t  o t h o c h -  

T enbH O  n e S o j ib in o H  o S b e M , h o  p a s p a 6 a T b iB a ro T c a  c e j ie K -  

t h b h o  c p a 3 a e j ie H n e M  H a  B e p x m o io  h  h h v k h k jk j T e x H o re H -  

H O -T ex H O Jio rH n ecK H e 3 0 H b i. I l p n  3t o m  B e p x H a a  3 0 H a , 

n p e a c T a B J ie H H a a ,  b  o c h o b h o m , m c jik o h  t^ p a K u n e f i  0 T p a 6 a -  

T b m a e T c a  c o n e p e a c e H n e M  b o  B peM eH H  h  n p o c T p a H C T B e  n o  

O T H o m eH H io  k  HM/KHeii 3 0 H e . P y a a  B e p x H e n  3 0 h h  O T ip y -  

>K aeTca u e jie H a n p a B Jie H H O  H a  n p n e M H b ra  nyH K T  n e p e p a 6 a -  

T b iB a io iu e r o  3 a B o a a ,  H e H M e io m e ro  a p o O n jiK H , a  p y a a  

HH5KHen 3 0 H b i, n p e a c T a B J ie H H a a  b  3H aH m ejibH O M  n a c ™  

K pynH O K ycK O B biM  M a T e p n a n o M , H a  n p n e M H b ie  n y H K T b i

A B T 0 M0 6 M iib » > iM  OTBcrn K o h B e u e p H b m  O TB an
Pnc. 1. TunMHHoe npoHBneHue aHU30Tp0nMM rpaHynoMeTpunecKoro cocTaBa nopofl npn aaT0 M0 6 nnbH 0 M n KOHBePiepHOM TpaHcnopTe.
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Ta6nML|a 2

f l p o c t o M  y 3JioB n p k i e M a  pyflbi M 3-3a n o n a f l a H u n  H e r a6a p M T a

Y 3 e j i  i ip n e M a  p \  u . i

BpeMH
p a S o T b i ,

h

BpeMH
npocToeB,

h

ao.iH
npocroeB,

%
2008 r.

N»1 (c  a p o 6 h jik o h ) 6613 23,07 0,34
N «2 (c  a p o 6 h j i k o h ) 6447 17,25 0,26
X°3 ( 6 e 3  3 P o 6 h j ik h ) 539 58 10,7

2 0 0 9  r.
N e 1 ( c  a p o S h j ik o h ) 3319 13,44 0,40
X°2 (c a p o S h j ik o h ) 3195 13,19 0,41
>f»3 (6e3 j ip o 6 h j ik h ) 708 27,42 3,87

n e p e p a G a T b i B a w m e r o  3a B o a a ,  H M e i o m e r o  a p o 6HJiKH. 

B e p x H H H  30H a  b  T a K O M  o T B a n e  H e  n p e B b i m a e T  K a K  

n p a B H j i o ,  85-90 % e r o  B b i c oTbi.

OTBaJibi Ill-ro THna c abho Bbipa>KeHHOH aHH30Tp0nn- 
efi rpaHynoMeTpHHecKoro cocTaBa nopoa hmciot o&i.eM, 
H3MepaeMbiH aecaTKaMH mhjijihohob Ky6nHecKHX Mer- 
poB. Ilpn pa3pa6oTKe ohh aeJiflTCJi Ha BepxHtOK) h hh>k- 
HioK) lexHoreHHO-'iexHoaorHMecKyTo 30Hbi, Bcpxnjq>i H3 
KOTOpbix cociaBJiHer ~2/3 bhcotm OTBajia. nocKonbKy 
3anacbi MHHepanbHoro cbipba b tbkhx OTBajiax bcjthkh, 
to  pyaa H3 BepxHen 30Hbi OTrpyacaeTca Ha Bee ipn upw- 
eMHbix nyHKTa nepepaSarbiBaiomero 3aBoaa, a H3 hh>k- 
hch 30Hbi -  TOJibKO Ha iipHCMHbie nyHKTbi nepepa6aTbi- 
B a i o u i e r o  3a B o a a ,  H M e i o m H e  a p o 6HjiKH.

npn KOHBeHepHOM TpaHcnopTe MaKCHManbHbra pa3Mep 
KycKOB CKanbHOH nopoabi ana neHTbi innpHHOH, HanpH­
Mep, 2000 aocTHraer 650 , a ko.iw'icctbo (JipaKiiHH +100 
cocTaBJiaeT 15+20%. 3Ta tjjpaKmui npn oTCbinKe b OTBan 
KOHueHTpHpyioTca b hhvkhch nacTH 0TK0ca, nosTOMy ero 
neuecooopasiio pa3pa6aTbiBaTb c yneroM aHH30TponHH 
rpaHynoMeTpHHecKoro cocTaBa nopoa ceneKTHBHO.

n p H  < J ) o p M H p o B a H H H  0TBaji006p a 30B a T e j i e M  p y a H o r o  

ui i aoejiH B b i c o T O H  12+15 m  n p o n c x o a H T  n e p e p a c n p e a e n e -  

H H e  M a r e p n a n a  n o  K p y n H O c r a  K y c K O B :  b  B c p x n c H  n a c r a

iinaoe/ia aoMHHHpyeT MejiKaa (-50+100 ), b iihvkhch -  
Kpyrmaa (+100 ) ([ipaKUHJi. Il03T0My ana <J>opMHpoBaHHH 
pyaHoro noTOKa H3 MejncoH (jjpaKHHH ropH30HT ycTaHOBKH 
3KCKaBaTopa noaHHMaK)T Ha BbicoTy KpynHOKyckoboh 
HacTH niTaSena. nocne 3Toro 0Tpa6aTbiBai0T BepxHioio 
nacTb imaoeaH c oTrpy3Kon pyaw Ha npneMHbiH y3en ne- 
pcpaoarbiBaiouiero 3aBoaa 6e3 apo6HJiKH, a 3aTeM SKCKaBa- 
Top onycKaK)T Ha ypoBeHb noaomBbi OTBana h OTpa6aTbi- 
BaiOT hhvkhiok> nacTb uiTa6eji5i c 0Trpy3K0H pyaw Ha npn- 
eMHbie y3Hbi nepepaoai biBaiomero 3aBoaa c apo6HHKaMH.

Pa3pa6oTaHHbiH cnocoo OTrpy3KH pyaw c  yHCTOM 
3(|>4)eKTa cerperaijHH n03B0JiaeT coKparaTb npocTon 
TexHOJioi HMecKoro o6opyaoBaHHa ysaa npncMa pyaw, 
He o c u a m c H H o r o  a p o 6 n j i K o i i ,  H3-3a n o n a a a n M H  Hera6a- 
P h t o b  CHH3HTb c  10,7 ao 3,87% BpeMeHH pa6oTbi 
( r a 6 j i .  2). npH 3 t o m  npocTon MenbHHHHbix S j i o k o b  H3-3a 
TexHoaorHnecKHx 0TKa3OB 3-ro npneMHoro y3Jia b 2008 
r .  cocT aB H JTH  507 h ,  a  b  2009 r. 308 nacoB h .  ITpn npoH3- 
BoaHTeabHocTH MejibHHHHoro 6aoKa Q fi, =  158,1 t / h  npH- 
pocT nepepaSoTKH 3a ewer coKpamenHH t 3 k h x  npocToeB 
H3-3a o t c v t c t b h h  pyabi b  2009 r. c'oc raB H Ji:

(5 0 7 -3 0 8 )-  158,1 =31462 /.
TaKHM 06pa30M, ceueKTMBHaa pa3pa6oTKa OTBajiOB c 

yneTOM aHH30TponnH rpaHVJiOMerpuMecKoro cocTaBa 
nopoa c iiocaeayiomHM (JiopMHpoBaHHeM pyaHoro n0T0- 
Ka Kapbepa b  3aBHCHM0CTH ot upeoGjiaaaromeii KpynHo- 
cth KycKOB b  0Trpy>KaeM0H pyae h ocHameHHn npneM- 
Horo y3Jia nepepaoarwBaioinero 3aBoaa o6ecneHHBaeT 
coKpamc'HHe npocToeB imieji wihtcji hHOro ooopyaoBa- 
HHA c yBejiHHenneM ero npoHSBoaMTeabiiocTH.

B n p o u e c c e  o T C b i n K H  n o p o a  b  cioiaabi h O T B a a b i  K y c K H  

n o p o a b i ,  a B i D K y m n e c f l  n o  O T K O c y  n o a  a e i i c T B H e M  cmi b i  

T ? D K e c T H ,  e c T e c T B e H H b i M  06p a 30M  p a 3aeJi5n o T C 5i n o  K p y n H O -  

cth (cerpei anHH). Ilpn 3tom H a  O T K o c e  o T B a n a  hjih cioiaaa 
mo/Kho BbiaeaHTb 30Hbi, ooorameimwc icpyiiHOKycKOBOH 
([ipaKUHCH n o p o a b i .  A n o c K o n b K y  otkoc O T B a j i a  aBJiaeTca 
O T p a > K e H H e M  e r o  B H y T p e H H e r o  C T p o e H H s i ,  to 3T y  B 3a n -  
M0CBH3b mo>kho Hcn0Jib30BaTb jinn pa'iaeaenHJi bhcoko-

ro  OTBajia Ha 3 0 h h  c 
pa3HbiM rp aH y ao - 
MeTpHHeCKHM COCTa- 
BOM H pa3HbIMH 
noTpe6HTeabCKHMH 
CBOHCTBaMH [4-6].

BblCOKHe KOHBeH- 
epHbie oTBajihi c 
apKO Bbipa>KeHHOH 
cerpcrauneH (oTBanbi 
111-ro THna) npeaaa- 
raeT ca pa3pa6aTbi- 
BaTb no caeayromeii 
TexHoaorHHecKOH 
cxeMe (pnc. 2.):

- BepxHaa nacTb 
(2/3 OTBana), rae
aOMHHHpyeT MCJIK3H
(jipaKuuM, paipaoa- 
T b iB a e T c a  ceneK T H B -

YciOBHbie o6o3HaneHHH:

-  B e p x H a ji q a e n .  KOHBeflepHoro OTBaia

- HH/KHaa tiacTt KOHBeflepHoro 0 TBa_ia

P m c . 2 . T e x H o n o rn M e c K a n  c x e M a  pa3pa6oTK M  B b icoK M X  K O H B e iie p H b ix  O T B anoB .
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ho c HanpaBJieHHeM TOBapHOH p y a u  Ha nepepa6oTK y, a
O T X O A O B  B OTBaji;

- HH5KH3H HaCTb (1 /3  nO BblCOTe) r a e  aOMHHHpyt’T 
KpynHOKycKOBOH MaiepHaji paipaoaTUBaeTCH cejieKTHB- 
ho c HanpaBJieHHeM TOBapHOH pyabi Ha nepepa6oTKy, a 
OTXoaoB Ha noKycKOByro copTnpoBKy.

H3 BbimecKa3aHHoro cjieayeT, hto cejieKTHBHaa pa3pa- 
6oTKa OTBajlOB c yneTOM aHH30Tponnn rpaHynoMCTpnHe- 
CKoro cocTaBa nopoa c nocjieayiomnM cjiopMnpoBanneM 
pyaHoro noTOKa Kapbepa b 3aBHCHMOCTH o t ftpeo6na- 
aaiomefi KpynHOCTn KycKOB b oTrpyxcaeMon pyae n ocHa- 
meHHH npneMHoro y3Jia nepepaoaTbmatoinero 3aBoaa

o G e c n e M H B a e T  c o K p a m e H n e  n p o c T o e B  H 3M e j i b H H T e j i b H o r o  
o o o p y a o B a H H H  c y B e j i H H C H H C M  e r o  n p 0H 3B 0a n T e j i b H0CTn.

TaKHM 06pa30M, pasaeneHne b nponecce pa3pa6oTKH 
OTBajlOB Ha a»e M acra  c  pa3HbiM ypoBHeM cejieKnnn no- 
3BOJIHCT yBejiHHHTb B b ix o a  TexHoreHHOH TOBapHOH pyabi 
3a cneT npnMeneHna noKycKOBOH copTnpoBKH H3 hh>k- 
Hen 1/3 nacTM Ha ~ 40% , a  b nejioM H3 OTBana -  Ha 16%. 
B nenoM TexHOJiornHecKaa 3(})4)eKTHBHOCTb pa3pa6oTKH 
OTBajlOB C VHCTOM aHH30Tp0nHH KyCKOB B MaccHBe onpe- 
aejiHeTca coKpameHHeM aBapHHHOCiM apo6njibHoro 060- 
pyaoBanna, npocToeB H3-3a nonaaaHHJt Hera6apnTa b 2 ,5  
pa3a n yBejiHHeHneM Bbixoaa TOBapHOH pyaw Ha 16%.
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Navoiy kon-metullurgiya kombinatining Charmiton va Gujumsoy konlaridagi geomexanik muammolar ko'rib 
chiqilgan. Zarmitan oltin rudali zonasining kon jinslarining siljish jarayonlarining yuzaga kelish xususiyatlari 
geomexanik jarayonlarning rivojlanishini asosiy faktorlari aniqlangan. Kon jinslarining zo'riqish holati boholang 
bo'lib, kon massivi zo'riqishini va zarba havfini kamaytirish usullari ishlab chiqilgan, qazish tizimining parametrU 
taklif etilgan.

Tayanch iboralar: oltin rudali tanasi, kon jinslarining surilishi, kon massivining zo'riqish holati, zarba havfi, qazis 
usullari, tomir oltin rudali formatsiya, tomir, shtokverklar, yer osti kon ishlari, qazish chiqurligi, geomexanik muammo, 
geologik xususiyat, texnik qarorni tanlash, ko'rinish shakillari, yer ustidagi siljishlar, asta-sekin siljishlar, o'pirilish, 
pog'onalar, yoriqlar, portlatish ishlari, dinamik ko'rinishlar, qazilgan bo'shliq, kon jinslarining tirkalish koeffitsienti.
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Geomechanical problems in the development o f  the Charmitan and Guzhumsai deposits o f  the Navoi Mining ana 
Metallurgical Combine are considered. The features o f  the manifestations o f  the rock shifting processes are revealea 
and the main factors determining the development o f  the geomechanical processes o f the Zarmitan gold zone are 
established. The stress state o f  rocks has been assessed, measures have been developed to reduce the stresses ana 
impact o f the array, and the parameters o f  development systems have been proposed.

Key words: gold deposits, rock shift, stressed state o f  the rock mass, impact hazard, development systems, vein golo 
ore formations, veins, stochvork, underground mining, development depth, geomechanical problems, geological 
features, choice o f technical solutions, forms o f  manifestation, shifts to surfaces, smooth shifts, dips, ledges, cracks, 
blasting, dynamic manifestations, depleted space, coefficient o f cohesion o f  rocks.

HaBOHHCKHH ropHO-MeTajuiyprHHecKHH KOM6HHaT 
BeflCT p a 3p a 6o T K y  M e c T o p o a m e H m i  H a p M H T a n  h  I y > K y M -  

c a h  n o A 3C M H b i M  c n o c o 6o M .  M e c T o p o x y j e H H a  n p e f l c r a B -  

JIHIOT C o 6oft T H I T H H H H e  >KHJIbHbIC 30JI0T 0p y f l H b i e  cjjop.via- 

U H H  C  60J I b I H H M  p a 3M a X O M  O p y a e H C ' H H M  H  S o j I b l U H M  K O -  

J I H H e C T B O M  5KHJI.
npoMbimneHHbie pyuHbie xena MecTopoameHHii b 

ochobhom  npeAc raBJiCHbi xmiaM H, uiTOKBepKaMH. C p ea- 
Hue napaM eTpu >khji cocTaBJiaioT: anHHa no  n p o c m p a -  
h h k ) -  1200 m; MOiuHOCTb — 1-3 m; yrjibr najxemm -  Kpy- 
r a e  70-80  rpaflycoB Ha ceBep n  ceBepo-BocToic; npoxa- 
MceHHocTb npoMbiniJieHHbix ynaciKOB hchji — ot 20 a o  
450  m; OTAejibHbie py^Hbie Tejia npocjieacHBaiOTca ao  
rjiy6nHbi 1050/w

B HacToamee BpeMa ropHbie paooTbi BeayTca Ha 
myoHHax ^o  300 -  350  m (ropn30HTbi 660  -  600w ). B 
nepcneKTHBe npeaycM aTpHBaerca o rpaooTKa 3anacoB Ha 
rny6HHax 6ojiee 600  m. C niyoH H on pa3pa6oTKH 3 o jio to -

pyUHbix 3ajie)KeH CTann B03HHKaTb reoMexaHH'iecKne 
npo6ncMbi. Pa3H006pa3ne ycnoBHH 3ajieraHiia py^Hbix 
Ten, reonornnecKHe ocoGchhocth MaccnBa Tpe6yioT 
BbiGopa tcxhhhcckhx pemeHHH no pa3pa6oTKe MecTopo- 
>K/;eHHH Ha 0CH0Be HCCJie/iOBaiiMH HanpaxeHHO- 
fle(j)opMHpoBaHHoro coctohhhh ropHbix nopoa, npouec­
coB CflBH)KeHHa 36MHOH nOBepXHOCTH.

KaK 3to noKa3biBaioT HccneflOBaHHa, Ha MecropoK- 
aeHHax MapMHTan h Ty>KyMcan Ha6nK)flaiOTca cboh oco- 
Gchhocth npoaBJieHiia cabh k̂chhh ropHbix nopoa. 4>op- 
MaMH npoaBJieHHa npouecca cjbsdkchhh Ha n0BepxH0- 
cth HBHJincb njiaBHbie cziBH>KeHH«, npoBanbi, ycTynbi ii 
TpemHHbi, KOTopbie npnypoLieKbi k Bbixo,ay pa3pa6aTbi- 
BaeMbix py^Hbix Tea noa HaHocbi.

Pa3BHTHio npouecca  cabh'/Kchhji b MaccHBe ropHbix 
n o p o a  h Ha nOBepXHOCTH cnoco6cTByiOT Hajnmne TeKTO- 
HHnecKHx HapymeHHH, noaceLic'HHbix ohhcthhmh Bbipa- 
6oTKaMH, HapyuiCHHsi ucjiocthoctm ucjihkob h iioiojiohhh

Pmc . 1. <PoTorpa4>Mn np oB a/ia .
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O T  B 3p b I B H b I X  p a 60T  H  O T H a M H H e C K H X  lipOHBJICHHH. J \ K H a -

MHnecKHe npoHBJieHHM ropH oro aaB neroia coxaaior Heyc-
T O H H H B O C T b  H e 3a j I O * e H H B I X  K a M e p  B  O H H C T H b I X  SlIOKaX,

n p o B o u n p y i o T  n p e v K a c B p c M C H H o c  o 6p y m e H H e  n o p o a .

n p o u e c c  c A B H f l c e H H a  3c m h o h  n O B e p X H O C T H  b  6ojib- 

m e f t  M e p e  n p o a B n a e T c a  c o  c t o p o h b i  B H c a n e r o  G o x a  b  

B H a e  p a i y n n o T H C H H H  h  o 6p y m e H H a  K p y n H B i x  6h o k o b  

n o p o a  b  B B i p a6o T a H H o e  n p 0C T p a H C T B 0 n p n  c h h / k c h h h  

c u e n n e H H H  r o p H b i x  n o p o a .

O c T a B J i e H H b i e  b  M a c c n B e  r o p H b i x  n o p o a  n y c T O T b i  c o  

B p e M e H e M  3a n o n H H i o T C H  o 6p y m a i o m H M H C H  n o p o a a M H ,  

H a  3e M H O H  n O B e p X H O C T H  o 6p a 3y e T c a  npoB a j i .  06p y m e -  

h h h  n o p o a  n e n p e a c K a i y e M b i e  h  H C K O H T p o j i H p y c M b i e .

n p o B a j i b i  H a  3e M H O H  n O B e p X H O C T H  n o a B n a i o T c a  c n y c -  

t h  H e K O T o p o e  B p e M H  n o c j i e  O K O H n a H H a  r o p H b i x  p a 6o T  b  

B e p x H e M  n a > K e .  T a x ,  b  y c n o B H a x  M e c r o p o > K a c H U H  H a p v i H -  

T a H  n p o B a j i  H a a  B B i x o a o M  p y a H o r o  Tejia 1 o 6p a 30B a n c a  

n e p e s  12 jieT n o c n e  B c a c H H M  r o p H b i x  p a o o r  H a  B e p x H e M  

3Ta>Ke. P a i M e p b i  n p o B a n o B  b  o c h o b h o m  H e  n p e B b i m a i O T  b  

a w a M C T p e  20-30 m h  a o c r a r a i o T  b  p a 3M e p a x  60 m (pnc. 1).
K o j i H H e c T B O  n p o B a j i O B ,  K a K  s t o  n o K a 3b i B a i O T  n c c a e -  

a o B a H H H ,  B 03p a c T a e T  n o  M e p e  0T p a 60T K H  p y a H B i x  T e n  h  

p a 3B H T H H  n p o u e c c o B  p a 3p y m e H H a  B M e i u a i o i u H x  n o p o a  h  

UejlHKOB.

B  p e i y j i b i a r e  n p o B e a e H H b i x  H c c j i e a o B a H H H  BbiaBJie- 

H a  3a B H C H M 0C T b  y C T O H H H B O r O  C 0C T 03H H H  3C M H O H  n O -  

B e p X H O C T H !

10mKn <  H b, (1)
rae, m  -  M o m i r o c i b  p y a H o r o  T e n a ,  m ;  K n -  KoscjjcjiH- 

U H e H T ,  3a B H C H I U H H  O T  K p e n O C T H  H C i p O C H H H  n o p o a . n pH  
K p e n K H X  m ohojih thb ix  n o p o a a x  ( / =  10-15) Kn=0,8-1.
n p H  H 3J I H H H H  BJIHHIOIIierO p a S p b l B H O I O  H a p y i H C H H H  HJIH

30h h  T p e m H H O B a T b i x  n o p o a  ( / = 4-6) Kn=l,4-1,5.
/  -  K 03(J)CJ)HUHeHT n p O H H O C T H  n o  F l p O T O a ' b H K O H O B y .  H b -  
c j j a K T H n e c K a a  n i y o i i H a  B c p x H O H  r p a H H u u  B h i p a S o i a H H O -  

r o  n p o c T p a H C T B a ,  C H H T a a  o t  r p a H H U b i  H a H o c o B ,  m .

Ecjih BbinonHaeTca ycnoBHe (1), cocToaHHe nopoa b 
30He bjihhhhh ropHbix pa6oT ycTOHHHBoc h o6pyuieHHe 
He BbiHueT Ha 3eMHyio noBepxHOCTb. npn 0Tpa60TKe 
pyaHoro Tena 1 MecTopoacaeHHa HapMHiaH, uenHKH, 
ocTaBneHHbie nocne ohhcthoh BbieMKH, hmcjih mhhh- 
ManbHbie pa3Mepbi, ycnoBHe (1) HapymeHO, hto npHBeno 
k 06pa30BaHHK> npoBanoB Ha OTaenbHbix ynacTKax Haa " 
BbixoaoM pyaHbix Ten noa HaHOCbi.

O c  raioiCH phckh pasBHiHH npouecca caBHHceHHa noa 
pycnoM can  (ceneBoro noroKa) b paftoHe Bbixoaa Ha no- 
BepxHocTb pyaHbix Ten 1 h 8.

Jlpx 3amHTbi ropHbix Bbipa00T0K ot 3aTonneHHH noa 
pycnoM caa no pyaHOMy Teny 1 ocTaBneH uenHK aocTa- 
tohhhx pa3MepoB h coopy>KeHa orpa^Kaaiomaa aaM6a 
ana p e r y j m p o B a H H a  CTOKa.

n p o u e c c  caBH>KeHHa Ha Mecropo>KaeHHH MapMHTaH 
H axoaH Tca b aKTHBHOH (j)a3e. H a  nOBepXHOCTH b 30He 
b jih h h h h  ro p H b ix  p a6 o T , rae H ax o aaT ca  oxpaH aeM bie 
oGi.eKTbi, Ha6moaaK)TCH nnaBH bie cflBiDKeHHH, ae(j3opMa- 
UHH He aOCTHraiOT KpHTHHCCKHX BenHHHH.

H a  pyaHHKax «3apMHTaH» h « I ’yvKyMcaii» b ochob­
hom npHMeHaiOTca: cncTeMa pa3pa6oTKH c Mara3HHHpoBa- 
HneM pyaBi h cncreMa pa3pa6oTKH noasTamibiMH impeKa- 
mh. ^aHHbie CHCTeMbi pa3pa6oTKH HaHoo.ace nonHO OTBe- 
naiOT ropHO-reonoranecKHM ycnoBiiaM MecTopovicaeiiHH.

OaHaKO npH HCII0JIb30BaHUH 3THX CHCTeM B03HHKaK)T
cjiovkhocth c ynpaBneHHeM reoMexaHmecKHM cocroaHHeM 
MaccHBa. npHHaTbie CHCTeMbi pa3pa6oTKH npeanonaraiOT 
iioaacpvKaiiHe oTKpbiToro OHHCTHoro npocrpaHCTBa uejiHKa- 
mh, ocraBJiaeMbiMH y 3ia>KHbix uiTpeKOB h y BOCCTaioiuHx. C 
yBenHneHHeM nponeTa OTpaGoTaHHoro npocrpaHCTBa no 
naaeHHio h npocmpaHHio 3ane>KH hcjihkh HCnbiTbiBaiOT 
npeaejibHbie Harpy3KH ot HaBHcaioiueH tojiiuh KpoBim. Ot- 
pa6oTaHHbie BhieMOHHhie Sjiokh Haxoasrrca b HeycToiwH- 
bom cocToaHHH h b hhx npoHCxoaaT pa3pyineHHa.

n o p o a b i  H p y a a  MeCTOpO)KaeHHH HMeiOT BblCOKHe 
x p y n K O -y n p y rn e  CBOHCTBa. IlosTOMy 
pa3pyiueH H a uenHKOB h  B M eiuaiom nx 
n o p o a  n a m e  n p o n c x o a a T  b anHaMH- 
m cckoh, yaapoonacH O H  cJ)opMe. 
MHHeCKHe B03aeilCTBHa BbI3BIBaiOT 
pe3KHe npnrpy3K H  h  pa3pym eH H a b 
30He BeaeHHa ropH bix  pa6oT . H c cn e - 
aoBaHHa Hanpa>KeHHoro cocToaHHa h  
yaapoonacH ocT H  ynacTKOB MaccHBa 
Ha MecTopo>KaeHHax npoBoawuHCb n o  
napaM eTpaM  aKycTHnecKOH sm h c ch h  
( A 3 ) .  H a  p n c . 2  npHBeaeH oaHH H3
nonyqeniibrx rpa(J)HKOB aKTHBHOCTH 
aKyCTHHeCKOH 3MHCCHH, yKa3bIBaiO- 
iuhh Ha bhcokhh ypoBeHb Hanpaace- 
hhh h pe3KHe CKanKH HMnynbeoB ot 
pa3pymeHHH b KpaeBOH iiacTH Bbipa- 
6otkh. Ci<aHKH HMnynbeoB HepeaKO 
c0rip0B0>KaaK)iCH bhciiihhmh npn3Ha- 
KaMH: cTpenaHHaMH, menin<aMH. n o -  
Ka3aTenb «b» Ha i pacfiHKe aaeT  npea- 
CTaBneHne o  a o n e  HMnyjibcOB c Bbico-

o ------^ ^ ^ ^ ^ ^ ^ ^ ^  o
3:32 3:33 3:34 3:35 3:36 3:37 3:38 3:39 3:40 3:41

— —  rp aH H ija  OfTACHO — b  B p e M f l  n o c y ie  B 3 p b lB a

Pmc. 2. r p a $ M K  M 3M e H e H M n  n a p a M e T p o B  A3, Ejiok 50106a-50107a, nofl3Ta>K 2, 
npaBbiM 4>naHr, 29.06.2016 r.
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koh 3HeprneH. Pe3KHe H3MeHeHHH «b»  yKa3HBaioT Ha 
HeyCTOHHHBOe AecjlOpMHpOBaHHe MaCCHBa, 0.1H30CTb K 
BepoaTHOMy pa3pym eH H io.

J S n s i n o B b i m e H H H  6e30n a c H 0C T H  B e a e H H a  r o p H b i x  

p a 6oT, o S e c n e H e H H H  y n p a B j i e m u i  r e o M e x a H m e c K H M  c o -  

CTOHHHeM M accHBa npe,xno>KeHo H3MeHHTb k o h c t p y k t h b -  

Hbie n a p a M e r p b i  H c n o j i b3y e M b i x  c h c t c m  p a 3p a 6o T K H  h  

n p H M e H H T b  p a a  M e p  n o  c r a c K e i o n o  H a n p 5D K e H H H  h  y a a p o -  

o n a c H O C T H  M a c c H B a .

ITpn CHCTeMe c Mara3HHHpoBaHneM oT6HTyio p y ay
BpeMeHHO OCTaBJIfllOT B OHHCTHOM npOCTpaHCTBe B K ane- 

CTBe o n o p w  p a 6 oT aiom H M  b  3 a 6 o e  h  a n a  n o a a e p x a H H a  

6 0 K0 BHX n o p o a  BMecTO 3 a iu ia f l0 HH0 r 0  M axepH a.na. C nc- 
TeM a o o e c n e H H B a e rc a  cpaB H H iejibH O  H e6 o n b iu H M  o6i> e- 
m om  noaroT O B H T e-X bH o-itapesH bix  p a 6 o T .

B npnMCHHCMbix Ha pyjHHKe cHCTeMax pa3pa6oxKH 
pa3Mep BbieMOHHoro OJioKa no npocmpaHHio cocTaBJiaex 
60 m. H3-3a HeycTOHHHBocTH BHCflnero 6oKa b o ip a6 a -
XblBaeMOM OJIOKe B 03H H K a K ) T  OTCJiaHBaHHJI H BblBajIbl, 

h to  npeacTaBjiacT npaM yio onacHOCTb n p n  npoH 3Boacr- 
Be ropHbix pa6oT h npHBOjHT k noBbimeHHio noTepb h 
pa3y6o'/KHBaiiHJi pyabi. KaK noKa3ajio MaTeMaTHHecKoe 
MoaeJinpoBaHHe, Ha HeKOTopbix ynacTKax BbieMoiHoro 
6jIOKa, B OCHOBHOM CO CTOpOHbl BHCHHerO 6oKa, nOaBJIfl- 
IOTCH paCTHTHBafOmHC HaiipSDKeHHfl, KOTOpbie npHBOflHT 
k o6pyuieHHHM. H a  p n c . 3 iipe/icTaBjieH pa3pe3 o h h c th o -  
ro  6jiOKa Ha nocJieaHeM rra r ie  bbicmkh p y a ti  c yiacTKa- 
MH paCTHTHBaiOIHHX Hanp«5KeHHH, KOTOpbie IipHBOAHT K 
pa3pymeHHHM.

J i n x  npe/ioTBpaineHH5i o 6p y m e H H H  c j i e a y e T  y M e H b -  

n i H T b  pa3Mep 6ji o K a  n o  n p o -  

CTHpaHHIO, t o  e c T b ,  p a c c T o a -  

Hne Me>Kay onopaMH. JIh6o 
OCTaBJIHTb B CpeflHCH HaCTH 
n p o j i e T a  6ji0K a  n o  n p o c r a p a -  

hhk) b K a n e c T B e  o n o p b i  y 3K H H

JieHTOHHbffl U,ejIHK.
XlpyroH reoMexaHHHecKoii 

C J I O ) K H O C T b K >  npH CHCTeMe C 

M a r a 3H H H p o B a H H e M  a B J i a e T c a  

0Tpa60TKa OHHcmoro 6noKa 
CHH3y BBepx. n pH  a O p a O O T K C  

6noKa b BepxHen nacTH o6pa3y- 
e rc a  coKpamawLUHHca uenHK 
pnc. 4. 3t o t  ne.THK, aBjiaro- 
m H H C f l  n O T O J I O H H H O H  6jTOKa, 

npeacTaBJiaeT onacHocTb no 
p a 3p y u i e H H K ) .  M t o G m  hckjiio- 

H H T b  e r o  p a 3p y m e H H e  n p e a J i o -  

a c e H O  3a6n a r 0B p e M e H H 0 O T p a -  

O O T a T b  B e p X H H H  nOfl3Ta)K 6jio- 

K a  h  3a K p e n H T b  06p a 30B a H H b i n  

ueiiHK-noTOJiOHHHy. 06ecneHH- 
B a e r c a  6ojiee p a B H O M e p n a a  h  

6e3o n a c H a a  n p H r p y 3K a  B e p x H e -  

ro  n e j i H K a - n o T o i i o H H H b i .
/^OnOUHHTCJIbHOe CHH>Ke- 

HHe HanpjDKeHHH b nejiHKe- 
noTonoHHHe aocm raeTCJi 
6ypeHHCM h  icaMycJwieiHbiM 
B3pbIBaHHeM 3apflflOB B B  B 
CKBa>KHHax. C'KBavKHHbi 6ypaT- 
ca  Liepe3 nejiHK b b h chhhh  6ok 
n o  BOCCTaHHK) (cm. pnc . 4). 
npH  B3pbIBaHHH CKBaHCHH npO- 
HCXOflHT pa3pbIB njIHTbl KO- 
peHHbix n o p o a  BHcanero 6oKa. 
C o3aaercH  oTceneHHe Harpy- 
30k o t  n o p o a  BHCHHero 6oKa b 
0Tpa60TaHH0H n o  BOCCTaHHK) 
H acra  3ajic>KH. KpoMe Toro, 
o6pymeHHbie nopoab i co3aaroT 
noa6yHHBaHHe b KaiecTBe

py^a; B M e m a i o n t H e  n o p o a j u ; - H 30H H H H H  H a n p x a t e H H H : MPa.
Pmc. 3. flonow eH M e 30H paciwMBaioLUMX HanpsixceHMM b 6 n o x e  npM flopa6oTKe 3anacoB.
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flonojiHHTenLHofi onopbi k nenHKy. TaKHM 06pa30M, 
CHH/KaiOTCH Harpy3KH b 30He BeaeHHH ropH bix pa6oT. 
0cna6eBaiOT nponeccb i cabhwchmh tojiluh no p o a .

Run CHnaceHHH HanpsDKeHHH n HCKJUOHeHna anHa- 
MHHecKHx pa3pyuieHHH b  oxpaHHbix nenHKax y  b o c -  

CTaiomnx cjieayeT co3aaBaTb nx noaaTJiHBbiMn. J\jih 
3Toro rnnpHHa nejiHKa aojDKHa 6biTb He 6ojiee, l ic m  b

1,0- 1,2 pa3a 6onbuie ero  BbicoTbi. U,ennK npnHHMaeT 
yaapo6e3onacHyio (J)opMy. I lp n  Hcn0Jib30BaHHH npea- 
jiaraeMoro BapnaHTa c h c t c m m  c  Mara3HHnpoBaHneM 
BbinycK o c h o b h h x  3anacoB p y a u  ripoM3Boam cH nepes 
ay^KH b  hm > khcm  MacxH 6jioKa. OTpaGoTKa BepxHero 
noa3Ta>Ka SjiOKa npoH3BoanTca H3 noa3Ta>Kiioro 
impeKa c HacTHHHbiM Mara3HHnpoBaHneM n BbinycKOM 
pyabi liepc3 pyaocnycK. TaKHM 06pa30M, o m h c t h h c  

pa6oTbi BeayTca oaHOBpeMeHHO Ha a s y x  ypoBHax, c 
oojiee 6jiaronpnaTHbiM pacnpeaejieHneM npnrpy30K o t  

BbieMKH no njiom aan 6noKa.

/Ipyroii i i p h m c h h c m o h  c h c t c m o h  a B J i a e T c a  c n c T e M a  

p a 3p a 60T K H  n O a '3T a > K H b l M H  U I T p e K a M H .  B O T J I H H H C  O T  

c n c T e M  bi p a 3p a 6o T K H  c M a r a 3H H n p o B a H n e M ,  K O T O p a a  H e  

B c e r a a  o S e c n e n n B a e T  H o p M a T H B H b i e  n o K a 3a T e n H  n o  p a -  

3y 6o > K H B a H H K )  p y a b i ,  H 3-3a  H e y C T O H H H B O C T H  B M e i n a i O -  

i u h x  n o p o a  n  3a a e p > K K H  B b i n y c K a  p y a b i ,  C H C T e M a  p a 3p a -  
6 o t k h  n o a 3T a > K H b i M H  u i T p e K a M H  H M e e T  c b o h  n p e H M y m e -  

c t b 3 .  3 t o  y c K o p e H H a a  0T p a 60T K a  6n o K a ,  6ojiee 6e 3o n a c -  
H biH  n o p a a o K  0T p a 60T K H  C B e p x y  b h h 3 .

O a n a K O  a n a  n p H H a T O H  c n c T e M b i  p a 3p a 6o T K H  n o a s T a a c -  

h m m h  u iT peK aM H  x a p a i c r e p e H  6o n b i n o H  06'bCM n o a ro T O B H - 

T e n b H o - H a p e 3H b i x  B b i p a6o T O K ,  K O T O p b i e  b  a a J ib H e n m e M  

T p e 6y e T c a  n o a a e p a a i B a T b  B e c b  c p o K  0T p a 60T K n  6n o K a .

J i m  r e o M e x a H H n e c K o r o  o 6e c n e q e H H «  6e3o n a c H o c T n  

c n c T e M b i  p a 3p a 6o T K H  n o a 3T a x c H b i M H  u i T p e K a M H  n p e a J i o -  

> K e H O  c n e a y i o i n e e  (p n c .  5):

- KaK h ana chctcmh c Mara3HHnpoBaHneM cjieayeT 
yMeHbuiHTb pa3Mep BbieMOHHoro 6noKa no npocTHpaHHio;

CiaaiKHHM KaMvdmicTHoro 
B3pbIBaHHX HK epHoe KpervicHM e P a3pe3 l- l

U l T p e K  C K p e n e p o B a H M ^

Pnc. 4. BapnaHT cncTeMbi pa3pa6oTKn c Mara3MHnpoBaHneM pyflbi.
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pyflocrrycK

C HaCTMHHblM M3ra3MHMpOBaHMeM M

- aaa cHH/K'eHH5i oSteMa noa-
r0T0BHTeJibH0-Hape3Hi,ix pa6oT 
yMeHbniHTb hhcjio noa3Ta>KCH 3a 
CHCT BeaCHHM B HHX HaCTHHHOrO 
Mara3HHHpoBaHHa;

- OaHOBpeMeHHO BeCTH 
BbieMOHHbie pa6oTbi c Bbinyc- 
kom Liepe3 Mara3HH h Liepe3 
pyaocnycK y BoccTaromero.

KpoMe Toro, aonojiHHTenb- 
Hoe cHH>KeHHe HanpavKeiiHH 
Ha HenHK-noTOJiOHHHy 6noKa 
aocTHraeTCM 6ypeHHeM Ka- 
MycJureTHblX CKBa>KHH. TaK *e , 
KaK h aim cncTeMbi c Mara3H- 
HHpoBaHHeM, KaMy<J)jieTHbie 
CKBa>KHHbi oypflT nepe3 uenHK 
B BHC3HHH 60K nO BOCCTaHHK).

KpoMe npeanoxceHHbix 
TexHHHecKHx pemeHHH cjieay­
eT BbinonHHTb oGmne reoMe- 
xaHHnecKHe rpeooBaHna Beae- 
h h h  ropHbix paSoT ana MecTO- 
po/KaeHHH c b h c o k h m  Hanpa- 
aceHHbiM c o c t o h h h c m  h  yaapo- 
onacHocTbio MaccHBa. 3 t o  

njTano\iep[ioe nsBJieneHHe 
3anacoB, ncionoHaioiuee o6pa- 
30BaHHe BbicTynoB no <|>poHTy 
ropHbix paooT, BeaeHne paoor 
6e3 oSpaiOBaHHM j k c c t k h x  

nejiHKOB, 6e3 cosaanna 
BCTpeHHbix ([tpoHioB. c orpa- 
H H H eH neM  H 3pe3aH H O C T n b m - 

paSoTKaMH MaccnBa. TopHbie 
paGOTbl aOJI5KHbI COnpOBO/K- 
aaTbca np0rH03np0BaHneM 
yaapoonacHocTH n npnMeHe- 
HneM MeToaoB pa3rpy3KH Mac­
cHBa o t  KOHneHTpannn Hanpa- 
>KeHnH. C yncTOM nepcneKTn- 
Bbi pa3BHTH» ropHbix paoox Ha 
MecTopoacaemiax HapMmaH h  

TyacyMcan npeaycMaTpnBaeT- 
ca BHeapeHne onepaTHBHoro 
MeToaa KOHTpona HanpaaceH- 
Horo cocToaHna h  yaapoonac-
HOCTH nopoa, OCHOBaHHOrO Ha 
perHCxpauHH aKycTHLiccKOH 
3MHCCHH. IlpeanojiaraeTca 
coBepineHCTBOBaHne tcxhojio- 
rnn BeaeHna ropHbix pa6oT, 
ocymecTBJieHHe KOHTpona 3a 
pa3BHTneM npouecca caBnxce- 
Hna ropHbix nopoa n, npn 
HeoSxoanMocTH, npnMeHeHne 
ropHbix Mep jiOKanH3yioiuHx 

npouecc.
Pnc. 5. CncTeMa pa3pa6oTKn noflSTawHbiMn LUTpeKaMn 
nepenycKOM pyflb i Ha ropM3C>HT BbinycKa.

CKBa>KHHbI K aM V dm eTH O rO  

B 3p U B aH H £
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YflK 622.83:[528.2:629.78] ©  naH>KMH A.A., CaujypMH A.fl., naHWMHa H.A.,Ecfc>peMOB E.KD. 2017 r.

OnbIT OPrAHM3AUMM flEOOPMAUMOHHOrO 
MOHMTOPMHrA 3E M H O M  flOBEPXHOCTM HA 
MEflHOPYflHblX MECTOPOKflEHMJIX

I
tf'IV

riaH)KMH A.A.,
y^eHbiti ceKpeiapb,

KaHfl. TexH. HayK, 

MHCTmyT ro p H o ro  f le n a  
y p O  PAH, (r. E K a ie p n H 6 y p r).

CaiuypnH A.fl.,
3aBeflyK)innM 0Tflen0M, 
flOKT. TexH. HayK, npocj)., 
MHCTmyT r o p H o r o  f le n a  
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ypO PAH, (r. EKaiepnH6ypr). ypO PAH, (r. EKaiepnH6ypr).

Uzelginskiv va Talganskiv mis ruda konlarini qazib olishda yer yuzasining siljish jarayoni ko'p yillik geodinamik 
monitoring uslubiyoti, vertikal va gorizontal tekisliklardagi deformatsiyalarni aniqlash natijalari keltirilgan. Ish paytda 
sputnikaviy geodeziya komrleksi yordamida marksheyder-geodezik tarmoqning bir qator punktlari koordinatalarining 
va kuzatish stansiyasining reperlarini qayta aniqlash ishlari bajarilgan. siljish muldasining shakllanishi tufayli 
zamonaviy geodinamik parametrlari aniqlangan; territoriyaning geodinamik faoliyatini baholash natijasida kuzatish 
stansiyasi reperlarining to'liq fazoga oid siljish vektorlari aniqlandi, cho'zilish-siqilish deformatsiyalari va siljish 
deformatsiyalari grafiklari qurilgan, massiv deformatsiyasining diskret-qadama xarakteri aniqlangan. 
Umumlashtirilgan xulosa va tadqiqot qilinayotgan ychastkalarning yer yuzasidagi deformatsiyasining kelgusi xarakteri 
tahmin qilingan.

Tayanch iboralar: zamonaviy geodinamika, siljish jarayoni, kuchlanish-deformatsiya holati, instrumental
monitoring, kuzatuv stantsiyasi, marksheyderlik o'lchovlar.

The method o f instrumental geodynamic monitoring displacement o f earth surface on Uzelginsky and Talganskoe copper ore 
deposits and the results o f determination o f deformation in the vertical and horizontal planes are presented. The spatial 
coordinates o f a framework and geoch’namic network stations were re-observed using a method o f satellite geodesy. The 
parameters o f the trend o f modern geodynamic movements caused by the formation o f the basin subsidence were determined. The 
vectors o f movements o f the marks o f the observation station were identified as the result o f estimate o f geodynamic activity, the 
graphs o f the stress-strain deformation and shear deformation, the discrete mosaic pattern o f deformation o f the rock mass were 
identified. The assumptions about future course o f the earth's surface deformation o f the examined area are presented.

Key words: modern geodynamics, surface displacements, stress-deformed state, instrumental monitoring, 
observation station, geodynamic polygon, surveying measurements.

Ha ysejiBrmicKOM MeaHopyaHOM MecTopo/KacHHK 
HHCTpyMeHTajibHtie iiaonioaenHH 6h jih  opraHraoBaHbi b 
nepnoa  1994 - 96 it . tuih H3yHenna napaMeTpoB npouecca  
C4BH>KeHHH, OXpaHbl 3CMHOH nOBepXHOCTH, 3flaHHH H 
coopyaceHHH o t  BpeaHoro bjihhhhh  iioaieM Hbix ropHbix 
paSoT. J ljih 3 to h  uejiM 6biJia o o opyaoB aH a H ao jitoaa- 
TejibHaH cTaHUHH, BKjnoHaiomaH b ce6n npo(j)HJibHbie 
j ih h h h , iajTovK'CHHbie Ha 3eMHoii nOBepXHOCTH h  b 
m axT e, a TaioKe c tc h o b m c  p e n e p a ,  3ajio>fceHHi>ie b 
Coopy/KCHHHX iipoM njioinajiK H  iuaxTbi h  nocejiK a 
AjieK'canapoBCKHH. TajiraHCKoe M e/iH opy/uioe MecTo- 
poKflCHHC, pacnojio>KeHHoe b no jiy T o p a  KHJioMeTpax 
o t  y3ejitrH H C K oro , BOBjieneHo b pa3pa6oT K y iio3>kc, 
h a 6 ji lo a a ie jib h a n  cram iH H  Ha 3cm hoh n o B ep x H o c ra  
6biJia o o o p y a o a a H a  b 2005 r. O ch o b h m m  0 6 i>eKT0 M

OXpaHbl, Ha TCppHTOpMH 0Tpa60TKH HBJIHeTCH BblUIKa 
TejieBH3HOHHoro peTpaHCJTHTopa.

KjiHDHCBbiM n0flX0fl0M k H CCJieflO B aH H K ) n p o u ecca  
cflBHaceHHH 3eMHoii iiOBcpxHOcru h oxpaH e 06i>eKT0B, 
noriaaarom H x b o6jiacTb B pcano ro  bjihhhhh ropH bix 
pa3pa60T0K, hbjihctch opraH H sanna h ripoBcaeHHe hh- 
CTpyMeHTanbHbix H3MepeHHH b M0HHT0pHHr0B0M pe- 
*HMe [1]. n o  pe3yjibTaTaM onepeaHOH cepHH H3Mepe- 
hhh, h cpaBHeHHH hx c pe3yjn>TaTaMH irp eauayn iH x  
cepHH, MO/KHO Cy/IHTb O npOUCCCC aecjjOpMHpOBaHHH 
MaccHBa ropH bix n o p o a . n p n  s to m  BavKiibiM ao n o jm e -
HHeM K HHCTpyMeHTajIbHbIM H3MepeHHHM CJiy>KHT BH3y- 
ajIbHblH OCMOTp oSteKTOB OXpaHbl H 3CMHOH nOBepXHO-
cth, b cjiynanx, K oraa necjxipvfauHM 3aMeTHbi HeBoopy-
JKeHHMM B3TJIHaOM [2]. OGblHHO HOAOOHbie HBJieHHH

r opHbiu eeavHUK Y36eKucmaHa N° 4 (71) 2017
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coripoBo>KaaioT HHTeHcwBHbic CTaaHH n p o u e c c a  c a b h -  
>KeHHa. R o  2 0 1 3  r .  nporpaM M a HHCTpyMeHTanbHbix 
MapKUICHflepCKHX H3MepeHHH Ha 060H X  MCCTOpO>KaeHH- 
a x  BKjiFonajra b c e 6 a  t o j i l k o  HHBejiHpoBaHne p en ep o B  
Ha6jIK)flaTejIbHOH CTaHUHH B nOpOflHOM MaccHBe h  Ha 
3CMHOH EtOBepXHOCTH c OnpefleJTCHHCM BejlHHHH HX o c e - 
AaHHH. H anH H aa c  2 0 1 3  r .  m o h h to p h h t  n p o u e c c a  cabm -
>KeHHa Ha MeCTOpO'/KACHHH npOBOflHTCa HHCIM'ryTOM
ro p H o ro  aena YpO PAH, b 3t o  BpeMa 6biJia 0 6 0 CH0 BaHa 
HeoGxoaHMQCTb npoB eaeH H a KQMnjieKCHoro m o b h to p h h -

ra c j i B H > K C H H a  3c m h o h  n O B e p X H O C T H  c o n p e a e n e H H e M  KaK 
B e p T H K a j I b H b I X ,  T a K  H r0p H 30H T a j I b H b I X  C M e m e H H H  B c o -  

O T B e T C T B H H  C  H O p M a T H B H b l M H  A O K y M C H T a M H  [3],
Chpa6oTKa h Y3ejibrHHCKoro, h TajiraHCKoro mccto-

pOJKfleHHH np0H3B0aHTC8 nOa3CMHbIM Cn0C060M, CHCTe- 
MaMH pa3pa6oTKH c npHMeHeHHeM TBepaeiorneft saKJiaa- 
kh, n03T0My conpoBoacaaeTca nnaBHbiM pa3BHTHeM ae- 
<|>0pMauH0HHbix npoueccoB, 6e3 <|>opMHpoBaHHa 30H 
oGpyuieHHa h B0p0HK006pa30BaHHa. TeM He MeHee, ana 
oGecneneHHa 6e3onacHocTH 3aaHHH h coopyaceHHH, pac-

T p a H M ita  o f iu t e i i  so m m  

a n m a m m a  r o p H b i x  pafioT

f p a H H L i a  30Hbl O n a C H b I X  CflBMlKeHl
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Pmc. 1. rinaH Ha6jiK>flaTenbHOM CTaHunn Ha 3eMHOM nOBepXHOCTH.
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n o j i c o K e H H M X  b  M y j i b ^ e  Cfl B H ) K e H H a ,  o t  B p e a H o r o  b j i h s h h a  

nofl3e M H b i x  r o p H b i x  p a 6oT, H e o 6xo/in\ia o p r a n n 3anM>i 
n e p n o a H H e c K H X  H H C T p y M e H T a j i b H b i x  H a 6jiio/[eHHH n o  

p e n e p a M  n a O j i K y i a T C J i b H o n  c r a H U H H .  I l o c K o n b K y  b  r e o -  

J I O r H H e C K O M  C T p O e H H H  M e C T O p O J K f l e H H H  i H a ' I H T a T b H y l O  

pout. n r p a i O T  T G K T O H H ' i e c K n e  p a 3JiOMbi, n p o x o f l j m u i e  

n e p e 3 B e c b  p a 3p e 3 p y i j H o r o  nojia, o h h  b o  m h o t o m  o n p e -  

;icji;ik)t c o B p e M e H H y i o  r e o j u m a M H H e c K y i o  a K T H B H O C T b  

T e p p n T o p n n .  B c h m s h  c  s t h m ,  M e T O ^ H K a  H H C T p y M e H T a j i b -  

H o r o  M O H H T o p n H r a  B K j n o H a e T  b  c e 6a  p a 6oTbi n o  n e c n e -  

A O B a H H I O  C O B p e M e H H O H  r e O f l H H a M H K H  H a  p a 3J I H H H M X  

n p o c T p a H C T B e H H o - B p e M e H H b i x  6a3ax, Bbi3B a H H O H  c o b m c -

CTHblM BJ1MHHHCM eCTeCTBeHHbIX H TCXHOreHHblX TeOflH- 
HaMHHeCKHX (J)aKTOpOB [4],

no coctohhhk), Ha Koiieti 2015 r., Ha6jnoAaTejibHaa 
CTaHuna Ha 3eMHOH noBepxHocTH y3ejibrHHCKoro MecTO- 
pojKjjeHna (pnc. 1) cocToana H3 im th  npo(j)HjibHbix jih­
hhh, BKjnonaiomHX 6onee 130 rpyHTOBbix penepoB; 6o- 
jiee 60 CTeHOBbix penepoB 6buiH jajrovKenbi b KOHCTpyK- 
thbhhx 3JieMeHTax 3;iaHHH n coopy*eHHH npoMiuioma,i- 
kh py/jHHKa h nocenKa AneKcaH^poBCKHH, nonaaaioiuHX 
B 30Hy bjihhhhh ropHbix pa6oT. Ha 17 rpyHTOBbix pene- 
pax np0B0A»Tca peryjiapHbie iiepcoiipcjcjrcHHH KoopflH-
HaT M C T O / I O M  C n y T H H K O B O H  I C O H e ’i H H  C  HCJIblO H G C J i e a O -  
B a H H a  T p e H J I O B b I X  H UHKJIHHHbIX r C O . T H H a M H H C C K H X  flBH- 
aceHHH. IIaoJiKyiareji bH aa CTannHH TanraHCKoro Mecro- 
po'/K;ienH« iicpc>KHjia HecKOJibKO peKOHCTpyKUHH h  pac- 
i i m p e H n n ,  Ha c e r o f l H a  n p c . u c r a B j i a e r  co6on ipn n p o -

(jlHJIbHbie JIHHHH, pa3JIHHHOH flJIHHbl, C KOJIHHeCTBOM 
nyHKTOB ot 6 flo 17 (pnc. 2). 5 nyHKTOB nepeonpe/jejia- 
K)Tca c noMoiiibio I I ICC.

nporpaMMa H H C T p y M e H T a j i b H b i x  n a S j i K i j i C H n H  bkjiio- 
liaer b  c e 6 a  o n p e / i e a e H n e  b m c o t h m x  o t m c t o k  p e n e p o B  

H a o jn o ja r c j i b H o i i  c T a m iH H , 3a j i o » c e H H b i x  H a  3c m h o h  n o -  

B e p X H O C T H  H  B  T O p H M X  B b i p a S O T K a X ,  n p O M e p b l  flJIHH JIH­

H H H  M O K ^ y  p e n e p a M H  n a 6j n o ; i a T C J i b H O H  c T a n n H H  H a  

3e M H o i i  n o B e p x H o c T H ,  b  t o m  m h c j i c  n p o M e p e  flJIHH J I H H H H  

Meatfly c T e H O B b i M H  p e n e p a M H  b  3f l a H n a x  h  c o o p y x c e m i a x  

n p o M i u i o m a f l K H .  n p o c T p a H C T B e H H o e  K O o p A H n n p o B a n n e  

pa/ia p e n e p o B  HaSjrio/iarcjibHOH C T a n n H H  c  H c n 0Jib30B a -  

H H e M  K O M n n e K c a  c n y T H H K O B O H  r e o / i e ' i n n  h  B b i n o n H e H n e  

c n e u H a jib i i i . ix  p a 6o T  n o  f l n a r a o c T H K e  r e o / i H r i a M H H e c K o n  

aKTHBHOCTH U C C J I C f l y C M O H  T e p p H T O p H H .  TaK'/KC b  x o ; j e  

BbinojiHeHHa pa6oT ripoBojiMTca oneHKa jiecjiopMaunoH- 
H o r o  c o c T o a H H H  3; i a H H H  n  c o o p y > i < e H H H  n o  p e 3y n b T a T a M  

B H 3y a j i b H o r o  0C M 0T pa.

B pe3yjibTaTe HHCTpyMeHTajibHbix Ha6niofleHHH 
no npo<J)HjibHbiM jiHHnaM Ha6ni0flaTeJibH0H CTaHnnn 
b BepTHKajibHOH njlOCKOCTH onpefleJiaioTca bcjihhh- 
hm ocejiaHHH penepoB, jje^opMauHH HaKjioHa h cko- 
pocTH npHpanjeHHa HaKHOHOB, npn He06x0flHM0CTH -  
paflnyc KpHBH3Hbi; B r0pH30HTajIbH0H njlOCKOCTH 
onpeflejiaKDTca ropn30HTanbHbie jjeiJtopMauHH pac- 
T8)KeHHa-C}KaTHa H HX CKOpOCTH. Pe3yjIbTaTbI H3Me- 
peHHH n p e a c T a B J ia io T c a  b Ta6jiHHHOM BH/ie -  KaK 
cyMMapHbie aecfiopMauHH 3a Becb nepnoa Ha6jnofle- 
hhh h Me>K3y oTflenbHbiMH cepnaMH H3MepeHHH, TaK 
H B BHfle rpa({)HKOB.

B n e jiO M , a n a  ycnoBHH o 6 o h x  M ecT o p o a c fle H H H , ycTa- 
H OBJieHO, HTO BejIHHHHbl r0 p H 3 0 H T a jIb H b IX  H BepTHK3JIb- 
H b ix  /ie < j)o p M a n n H , 3a(J)H K C H poB aH H bie H a  n p o c jjH Jib H b ix  

j iH H n a x ,  KaK n p a B H J io , H e  n p e B b im a iO T  f lo n y c T H M b ix  3Ha- 
n eH H H  f l n a  3flaH H H  h  c o o p y H c e m r a  I  K a T e ro p H H  o x p a H b i .  

noBbimeHHbie B enH H H H bi f le iJ io p M a n H H  H a  O T fle jib H b ix  

p e n e p a x  b  o c h o b h o m  C B H ja n b i c  h x  i 10B p e> K fle h n em . 

O n K c n p y e T c a  flH C K peT iib iH  x a p a K T e p  / le f j jo p M H p o B a n n a  

n o p o f l H o r o  MaccHBa c p a3 H O H an p a B JieH H b iM H  BenHHHHa- 
m h  ro p H 3 0 H T a n b H b ix  h  B ep T H K ajib H b ix  a e (} )o p M a n n H . H a  

p a f l e  npo< J)H JibH bix  j i h h h h  O T M c n a e T c a  ( J jo p M n p o B a H n e  

M y jib flb i o c e f la H H H , C B asaH H o fi c  o rp a o o T K O H  p y jiH b ix  

T e ji  Y s e j ib r H H C K o ro  M e c io p o /K a c H n a .  TaK H M  0 6 p a 3 0 M , 

y cT aH O B jieH O , h t o  n o fl3 C M H b ie  r o p H b ie  p a 6 o T b i  b  H a c T o a -  

m e e  B p eM a  o K a 3 b m a io T  3 H aH H T ejib H o e  B jin a H n e  H a  c o -  

C T o a H iie  3 e M H o n  n o B e p x H o c T H , n p n  s t o m  3 a  c n e T  3 aK Jia ;i-  

k h  B b ip a 6 o T a H H o r o  n p o c T p a H C T B a  x a p a K T e p  n p o u e c c a  

cflBH>KeHHa h o c h t  n u a B H b iH  x a p a i c r e p ,  B ep T H K ajib H b ie  h  

ro p H 3 0 H T a n b H b ie  flC (|)opM ai[H H  H e3 H aH H T en b H b i.

H a  TanraHCKOM mc c t op(»Kflc h  n n pe3ynbTaTbi m o h h t o -  

pnH ra jieMOHcrpHpyK)T, h t o  3eM H aa n oB epxH O C T b , b x o f le  

e ro  oTpa6oTKH 3a  Becb cpoK npoB eaem ia ropHbix pa6oT, 
noflsep'/Kena He6ojibinnM H3MeHeHHaM. nonyHeHHbie Bejin- 
HHHbi oceflaHHH Gojibinen naci n penepoB H axojw ica b npe- 
Ziejiax t o h h o c t h  H H B e jin p o B a H n a , h j i h  J in n ib  HeMHoro n p e -  

B b i m a i O T  ee. BejIHHHHbl H3MeHeHHH BblCOTHbIX n0JI05Ke- 
h h h  fleM O H C T pnpy ioT  n jia B H b ie  flC(f)opMaunH, h t o  co o tb c t-  
cTByeT cncreM e 0Tpa60TKH c  saKJia^Kon BbipaSoTaHHoro 
npocTpaHCTBa. AHajiH3Hpya KapTHHy BepTHKanbHoro cabh- 
>K'CHna, c j i e a y e T  o T M e r a T b  x o j i m h c t m h  pejn,ec|) s e M n o n  

noBepxHocTH h  3HaHHTeJibHbiH n epenaa  b h c o t  MevK/iy k o h -  

uaMH ripo(t)HHbHbix j i h h h h ,  h t o  b h o c h t  c b o h  BKJiaa b  t o h -  

HOCTb onpcjejicHHST BbicoTHbix OTMeTOK. ConocTaBjiaa s to  
c TeM , h t o  H a G jiio a ac M b ic  b  t c h c h h c  ju iH T e jib H o ro  B peM eH H  

oceaaHHa HeMHoro npeBbimaiOT ypoBeHb t o h h o c t h  onpe- 
AeneHHa, m to k h o  3aKJiiOHHTb, h t o  MaccnB BMemaioiuHx 
n o p o A  HaxoflHTca b CTa6HJibHOM cocroaHHH.

fl,na MOHHTOpHHra cocToaHna oxpaHaeMbix i^aHHH h  

c o o p y > K e H H H  0p r a H H 30B a H b i  H H C T p y M e H T a j i b H b i e  H a 6jno- 

a e H n a  n o  C T e H H b i M  p e n e p a M ,  3a K j i a ^ b i B a e M b i M  n o  n e p n -  

M e T p y  H a o j i K ) a a c M b i x  o S ' b e K T O B .  n p o r p a M M o i i  H H C T p y ­

M e H T a j i b H b i x  H a 6j i K ) ^ C H H n  H a  C T a H u n n  n p n  n o A p a G o T K ' C  

3A a H H H  Ha T e p p H T o p n n  upoMruiomaaKH n p 0H 3B 0j j HTca 

H H B e j i H p o B a H n e  C T e H O B b i x  p e n e p o B  h  H 3M e p e H H e  r o p n -  

30H T 3JIbHbIX paCCTOaHHH M O K J i y  H H M H .

B 2 0 1 4  r., b xo;ie BbinojiHeHHa MOHHTopHHroBbix H3Me- 
peHHH, 3a<})HKCHpoBaH M03anHHbin xapaicrep pacnpeaejieHHa 
Ae(|)op\iannH n o  TeppHTopnn npo\injiorna/iKH c c})opMHpoBa- 
HHeM flByx o6oco6jieHHbix 30H BepTHKajibHbix c^BH'/KenHH -  
oce/taHHH b kwkhoh HaciH h  no/uwTHaMH b ceBepo- 
iana^non, Bbi3BaHHbiH jncKpeTHbiM ^ecJiopMHpoBaHHCM 
nopo^Horo MaccnBa (pnc. 3), KOTopbin no pe3yjibTaTaM H3- 
MepeHHH 201 5  r. He npoaBHjica. B H acroam ee BpeMa rpanH- 
eHTbi BepTHKajibHbix ,Tec|iopMaixHn Ha TeppnTopnH npoMiuio- 
ma^KH HeBejiHKn, h o  ooociroBano, h to  b AaJibHeHiiieM HeoS- 
xoahm o o6pam,aTb o c o 6 o e  BHHMaHHe Ha xapaicrep (JjopMH- 
poBaHHa nojia ae(j)opMannn b paiioHe npoMruioiuaaicH rnax- 
Tbl C KOHTpOJieM 3a pa3BHTHeM BblCOKOrpaHHeHTHblX 30H.
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a s i L .  G E O T E X N O L O G I Y A  I  f E O T E X H O f l O n i f l

B 2014-2015 rr. Me>K;iy pst/iOM c tc h o b h x  penepcm 
npoMnjiomaflKH 6i>ijih BbinoJiHeHbi npoMcpbi HHTepBanoB 
h onpe/iejieHbi ropH30HTajibHbie ac(J)opMaunH, 3a(j)HKCn- 
poBaHHbie BejiH^HHbi KOTopbix He npeBbimaK)T 
1-1,5T0"3, B OCHOBHOM HaXO/IHCb b /jHanaiOHe flO
0.5-10‘3, hto He mo'/Kct npHBecTH k HapyineHHio oxpanHe- 
Mbix 06i.eKT0B, o/inaKO neni/sa HCKjnonaTb HaKoruicHHC 
BejiHHHH fle(j)opMauHH bo BpeMeHH. BepTHKajibHoe c/ibh- 
)KeHHe penepoB onopbi peipaH C Jiniopa Ha TanraHCKOM 
MecTopo^meHHH cocTaBJiaeT 2 mm. Pa3HHu,a Me>K,ay oce-

AaHHHMH penepoB HaxoflHTca b  npeaejiax 1 mm, h t o  c o - 

OTBeTCTByeT ziecfiopMauHHM HaicnoHa 0CH0BaHHfl 6auiHH
0 .1 9 -1 0 ’3. /laHHbie fle(|)opManHH He3HaHHTejibHbi, cocTaB- 
jiaiOT He 6ojiee 10 % o t  aonycTHMbix ;ie(f)opManHH [3] 
asm coopy>KeHHH c b » 3 h  b m c o t o h  MeHee 5 0  m.

B X O /ie BbiriOJIHCHHH M OHHTOpHHrOBbIX H H C T pyM eH - 

T ajIbH b lX  H aSjH O fleH H H  H a 3CMHOH nOBepX H O CTH  npO B O - 

A H Jia cb  o u e H K a  i eo ;iH H aM H H ecK O H  3 k t h b h o c t h  T ep p H T O - 

pHH no pe3yjibTaTaM GPS H3MepeHHH. SKcnepHMeHTajib-
H b l M H  H C C J i e / l O B a H H H M H  H f Jl YpO PAH BblSBJieHbl flBa

p o < p  M/1 b H a n  M H H fl I

K O H T y p b l B
n o f l3S M H b ix  ropHbix pa6oT

T e K T O H M M e C K M ii p a 3 J 1 0 M

nyHKTbi T H C C

O n o p H b ie  n  p a 6 o > - in e  n y H K T b i

VcnoeH B/e, o 6 o 3Ha^eHU*:
K o H T y p w  p y f lH b ix  T e n

Pmc. 2. Cxewia Ha6moflaTenbHC>M ctshljmm TanraHCKoro MecTopox<fleHMfl.
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BH^a coBpeMeHHBix reoAHHaMHHecKHx /ibh '/KChmh -  

T peH flO B B ie (K pH nO B B ie) H UHKJTH'IHblC. T peH flO B B ie flBH- 

>KeHHH b B H ^e B3aHMHBix iio;ibh>kck COCeflHHX C T pyK T yp- 

Hbix 6jiokob MaccHBa ropHbix nopoa c othochtcjibho n o -  

CTOHHHbiMH ckopoctbK) h HanpaBJieHHeM B tcmchhc n p o -  

flO JUKHTejibHoro n p o M eH c y n c a  B peM eH H , c o n o c T a B H M o ro  c o

CpOKOM CJiy>K6l)I o6l>eKTa. lJ,HKJIHHHbIC aBH/KCHHfl HOCflT 
nojiHrapMOHHMecKHH xapaicrep h cjiaraiOTca H3 MHoroHHC- 
ueHHbix 3HaKonepeMeHHbrx aBiraceHHH c pa3HbiMH nacroTa- 
mh h aMruimyaaMH ncpcMemeiiHH b HHKJiax. TpeHjiOBbie 
aRH>KeiiHH MOiyr HMeTb KaK ecTecTBeHHyio npnpoay, o6y- 
cjiOBiieHHyio TeKTOHHMecKHMH [io;iBH>KKaMH no rpaHHuaM 
crpyKTypHbix 6aokob, TaK h TexHoreHHyio, 06ycJi0Bjien- 
Hyio iiepepacnpe/ieiieiiHeM Hanpa>KeHHH h aecjjopManHii b 
nopoaHOM MaccHBe noa no3aeHGTBHCM ropHbix pa6oT, ot- 
KaLiKw [ioa3CMHbix boa h apyrHX (jjaicropoB [5]. KopoTKone-
pHOAHbie UHKJIHHHbie aBH'/KCHHH HMeiOT HIHpOKHH [10JIH- 
rapMOHHHHbifi cneicrp 'lacioi c n p o a o ji/K m e jib H o c rb K ) uhk- 
jiob ot 30-60 .v a o  1 h, HecKOJibKHx M acon, cyroK h 6 o jie e .

MccaeaoBaHHH KopoTKonepHOAHOH reoanHaMHKH 
M a c c H B a  H a  Y s e a b r H H C K O M  M e c T o p o a c a e H H H  np0H3B0- 
AHjiHCb b 2013 h 2014 rr. nyTeM He0aH0i<paTH0i 0 H3- 
M epeH H H  n p H p a m e H H H  K0 0 p a H H a T  H H T e p B a a o B  p a a a  

nyHKTOB reoaHHaMHHecKoro nonnroHa. Toraa ace 6bia 
ycTaHOBaeH HepaBHOMepHbiii xapaKTep pacnpeaeae- 
HHfl B eaH M H H  KOpOTKOnepHOaHbIX aBH»<eHHH M a c c H B a , 

h Ha HccaeayeMOM ynacTKe 3atj)HKCHpoBaHbi BbicoKHe 
3HaneHH5i aMnamya UHKaHHHbix reoanHaMHHeCKHX
aBHaceHHH. BbiHBaeHa BbicOKaa BapnaTHBHOCTb u h k - 
AHHHblX reOaHHaMHHeCKHX aBH>KeHHH B ropH30HTaab- 
h o h  naocKOcra, K0Mn0HeHTbi AN (ceBep-ior) h  AE 
(3anaa-BOCTOK) b  saBHCHMOCiH o t cepHH Ha6aroae- 
h h h . B b iaa  ycTaHOBaeHBi npeo6aaaaiomHe M acro™  
KOpOTKOnepHOaHbIX UHKAHHHblX aBHH<eHHH, KOTOpbie 
o n p e a e a a a n c b  nyTeM npoB eaeH H a aHaaH3a Oypbe 
np0CTpaHCTBeHH0-BpeMeHHbix paaoB CMemeHHH no  
o c h m  KoopaHHaT. BbiaH 3 a (J )H K C H p o B a H b i npeo6aaaaio- 
IIIHe HaCTOTbl LIHKJIHMHblX a B M }K C H M M  c rapMOHHKaMH

Co c im m n  r b n o a  A.A. MTQypOPAH
0

11 9 8 7 6 5 4 3 2 1

npO(J)M^bHaJI ilHHMfl I 

P m c . 3 .  M 3 0 j im h m m  o c e a a H M M  C T e H O B b ix  p e n e p o B  n p o M n n o m a f lK M  iu a x T b i .
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GEOTEXNOLOGIYA/ rEOTEXHOJIOmfl

cpeflHen h cpeflHen 3HcprexHKH, cooTBeTCTByiomHe 
nepHOA y 20 h  40 min. TaK>Ke neTKO B b ip ax e H a  120 
min c o c x a B J i a i o m a f l .

npn ripoBeaeHHH nocAeAyiouiHX cepHH HHexpyMeH- 
TajitHbix H3MepeHHH ochobhoh ynop 6ma cAenaH Ha 
onenKy reoflHHaMHHecKoii aKTHBHOCTH nopoAHoro Mac­
cHBa, Bbipa>KeHHOH B BHflC XpCHAOBblX (KpHnOBbIX ITOA- 
BH*eK). TpenAOBwe abh/kchhh onpeAeAsnoTCA Ha ocho- 
Be aHajiH3a h3mchchhh npocxpaHCTBeHHbix npnpameHHH 
KOopAHHaT (BeKTopoB) AX, AY, AZ Meamy nyHKTaMH 
reoac3HHecKHx cexeii huh penepoB HaGnioaaTejibHbix 
CTaHijHH, BbinojiHeHHMMH b npoMeacyncax Meamy no- 
BTOpHblMH UHKJiaMH H3MepeHHH. Hcn0Jlb30BaHHe KOM- 
nneKcoB cnyraHKOBOH reoAC3HH GPS h GLONASS no- 
3BonxeT onpeAejiHTb cabh^chhh mokay nyHKTaMH mo- 
HHTOpHHrOBOH reOflHHaMHHeCKOH CeTH C T04H0CXbK) AO 
1-3 mm  b pa30B0M pe>KHMe, npn AOAroBpeMCHHbix He- 
npepblBHBIX MOHHTOpHHrOBbIX H3MepeHHHX AOCTHraeTCH 
TOHHOCTb ao 0.1 m m /ro ji. noAynenHbie b pesyjibiaxe

HHCTpyMeHTaJIbHbIX HaOAIOAeHHH AC(j)OpMaUHH HHTepBa- 
a o b ,  c Hcn0JTb30BaHHeM MaxeMarHHecKoro annapaTa 
MexaHHKH cidioiiihoh cpeAbi MoryT SbiTb npeo6pa30Ba- 
Hbi b  TeH3opHoe npeAcraBJieHMe Aec[)0pManH0HH0r0 no- 
jm c BbiaejxeHHeM raaBHbix K0Mn0HeHT0B TeH3opa Ae- 
(JiopMauHM no MexoAHKaw, npHBeACHHMM b  [6-7].

B CAynae, ecAH h c o 6 x o a h m o  onpeAeAeHHe b c a h h h h  

h  HanpaBAeHHH BeKTopoB TpeHAOBbix ABHaceHHH, reoAe- 
3HHecKaM npHB»3Ka onopH bix penepoB Ha6AK>AaTeAbH0H 
CTaHUHH h  h x  a6coAK)THoe n03HiiH0HHp0BaHHe ocym e- 
CTBAaeTca o t  nyHKTOB rA06aAbH0H c e ra  IGS, npocxpaH- 
CTBeHHOe nOAO/KCHHC KOTOpbIX OnpeAeAHeTCH B AHH3MH- 

wecKofi CHCTeMe i<oopAHHaT ITRF [8].
Ha HCCAeAyeMOM ynacxKe pacnoAoaceH p»A nyHKTOB 

reofle3HHecKoft ceTH, KoopAHHaTbi KOTOpbIX 6 m a h  onpe- 

AeAenbi b  1989 roAy (pnc. 1). nyHKTbi «IO>KHbiH», 
«AAeKcaHApoBCKHH», «UeHTpaAbHbiii», 7281, 7833, 
2629, 7916 H a x o A » T c a  a h 6 o  b  n p e A e A a x  r p a H H u  o acH A ae- 

m o h  o6meK 30Hbi b a h h h h h  ropHbix pa6oT, a h 6o  b  ee

■ £ \,  V , Canon**** f W ™ * .  V 8 w r «  ^

A w s s W ? "  "TJ ■ ***“ o ^ c ^ :  . t l’T_» I
temosepMWMl

CseTnuM
BepxHM

• w \ /  / » %

Pmc. 4. CxeMa pacnono>KeHMfl n 0 CT0 HHH0  fleM CTByioinMx GPS-rJIOHAC cxamjMM paMOHa ynajiM HCKOro m TanraHC Koro 
M e C T O p O K f l e H M M .
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GEOTEXNOLOGIYA / TEOTEXHOnOrMH

[icnocpe/ic riiemioii 6 j ih 3 0 C th .  IlyHKT «T a6aH aa» pacno- 
noaceH BHe o6nacTH bjihxhhh ropHbix pa6oT y3em.rnH- 
CKoro MCCTopo>KflCHHH. KpoMe yKa3aHHtix nyHKTOB reo- 
fle3HHeCKOH ceTH npOH3BOaHJIOCI> KOOp̂ H II Hpo Bail HC 
psma penepoB HaojmaaTejibHOH CTaHUHH.

MeToaHKa noneBbix pa6oT BKJHOHana b ce6 a  Koopan- 
HHpoBaHHe nyHKTOB rcoacsH'iccKOH ccth h penepoB  Ha- 
6jn0aaTejii>H0H CTaHUHH ot ncxoaHoro nyHKTa — 
«Ta6aHaa», ncxoaHwe K00paHHaTbi KOToporo 6wjih on- 
pejiejienhi b 1988 r. >

J\m  HccjieaoBaHHa co6cTBeHHbix reoaHHaMHHecKHx 
,TBH>KenHH ncxoaHoro nyHKTa TpHamyuHUHH «Ta6aHai>i», 
Ha KOTOptlH UCHTpHpyiOTCJI reoaewiecKHC nocTpoeHiw 
npn HccneaoBaHHH npouecca caBHaceHHa Ha y3eni.rHH- 
ckom, TanraHCKOM h 3anaaHO-03epcKOM MecTopoacaeHHH, 
6buia perneHa saaana  c Hcnonb30BaHHeM aaHHbix, nojiy- 
HeHHblX IIOCTOHHHO aCHCTByiOIUHMH GPS-FJIOHAC CT3H- 
UHHMH, GjlHyKaHIIIHMH H3 KOTOpbIX HBJISIFOIC5I CTaHUHH,
pacnono3KeHHbie b ropoaax yqanu, BejiopeuK h M arm iTo- 
ropcK (pnc. 4), Bjiaaenbubi KOTOpbix npeaocTaBHjm MI /I 
YpO PAH Heo6xoaHMbie aaHHbie.

I eoaciHMccKaa npHBX3Ka yKa3aHHbix nocroaHHO aeft- 
CTByioiuHX GPS-rJIOHAC ctehiihh paftoHa y iiajiHHCK0i 0 
h TaraHCKoro MecTopoacaeHHH ocyiiiecTBJiHJiacb k nyHK- 
TaM rjio6anbHOH ceTH IGS c Hcn0Jib30BamieM nporpaMM- 
Horo o6ecireLieHu>i Bernese Software. /Jra npHBa3KH no- 
ctoxhho aeHCTByioiiiHx GPS-rJIOHAC crampm UTCH, 
MAGN, GU44 h GU48 Hcnojib30BajiHCb anHTenbHbie ce­
pHH HenpepbiBHbix H3MepeHHH — ot 8  ao 10 d, nocKonbKy 
anHHbi BeicropoB ao Gjihhohllihx IGS CTaHUHH npeBbima- 
iot 1000 km . Ha btopom 3Tane nyHKT «Ta6aHabi» BCTpan- 
Banca yace b cymecTByiomHe i eoae3MLiecKne nocrpoenHH.

B pesyu biare BbinonHeHHa aaHHoro 3Tana pa6oT 6bi- 
jih onpeaejieiiH co6cTBeHHbie aBiraceHHa nyHKTa 
«Ta6aHabi», KOTOpbie Gmjih y'ncnw npn BbinonHeHHH
l eoac iHHecKHx H3MepeHHH b Mynbae caBHaceHHa y3enb- 
raHCKoro h TanraHCKoro MCcropo>KacHhm . Ha 3tom >Ke 
3Tane BbinojiHajica aHajiHi co6ctbchhhx aBHHceHHH 
onopHbix nyHKTOB cera h Haeinn([)HKaiiHH pe3yjibTaTOB 
reoaHHaMHnecKHX Ha6.moaeHHH [8-9]. Ha nocneayiomeM 
3Tane ocynjecTBnanocb KoopaHHHpoBaHHe penepoB Ha- 
6jiK)aaTenbH0H CTaHUHH, pacnono»ceHHbix b Myjibae 
caBHaceHHa o6ohx MecTopoacaeHHH h Ha npnueraioiueM 
MaccHBe. HanGojiee nouHO npeacTaBneHbi H3MepeHHa 3a 
nepnoa OKTa6pb 2014 -  OKTaSpb 2015 r. no TpeM Bbi- 
IIOJIHeHHblM CepHHM HHCTpyMeHTajIbHbIX H3MepeHHH 
onpeaeneHbi BeKTopa nojiHbix caBHaceHHH penepoB Ha- 
6jHOaaTeHbHOH CTaHUHH.

B pe3ynbTaTe 6bino ycTaHOBJieHO, hto BeKTopa caBH- 
aceHHH HMeiOT Hc6o;n>inHC BCJiwiHHbi, 3a n e p n o a  ok- 
Ta6pb 2014 -  OKTa6pb 2015 r .  ohh b ochobhom He n pe- 
BbimaiOT 10 m m . HecKOJibKO Bbirne BCJiHHHiibi caBHace- 
hhh, nojiyneHHbie b n e p n o a  HioHb 2015 -  OKTa6pb 2015, 
KOTOpbie a o c ra ra io T  20 m m  no  o6eHM ocaM KoopaHHaT. 
XapaKTep caBHaceHHa penepoB  pa3JiHHHbiH, xoTa b 6ojib- 
iiiHHCTBe cjiyHaes HaGjiroaaercH cornacoBaHHoe HanpaB- 
neHHe BeKTopoB, b ochobhom b nempajihHOH nacTH 
Myjibaw caBHaceHHa, TaK h pa3JiHLiaFOiueecH no  a3HMyry.

npHMeM b ceBepHoft, 3anaaHOH h boctohhoh 'laciax hc- 
C J i e a y e M o r o  y n a c T K a  yroji M e a c a y  BeicropaMH npHMepHO 
paBeH 9 0 ° , b M53KHOH nacra HaSjHoaaerca pa3HOHanpaB- 
n e H H o e  a B H > K C H H e  p e n e p o B .

B uejiOM, KaK h  b  noa3eMHbix BbipaGoTKax, caBHace- 
HHe penepoB Ha 3eMHOH nOBepXHOCTH nponcxoaHT He- 
paBHOMepHO, Ha He6onbinHx BpeMeHHbix HiiTepBanax (5 
MecaueB) cKopocTb nepeMemeHHH BbicoKa, oaHaKO OHa 
C T a 6H H H 3H p y e T c a  n p n  y B e n H H e H H H  B p e M e H H o r o  H m r e p -  

Bana, hto cBa3aHO KaK c oco6eHHocTaMH aHCKpemoro 
ae(])opMHpoBaHHa 6jiohhoio MaccHBa ropHbix n o p o a ,  TaK 
h  nepnoaHHecKHMH H3MeHeHHaMH HanpaaceHHo- 
aecJiopMHpoBaHHoro cocToaHHa MaccHBa [10].

f l , H C K p e T H0- M 03a H H H b i H  x a p a K T e p  a e ( J ) o p M H p o B a H H a  

MaccHBa T a K a c e  n o a T B e p a c a a e T c a  H a  ipa(|)HKax ruaBHbix 
r0p H 30H T a H b H b I X  a C ( j ) O p M a U H H  y w a C T K a  £ i + £ 2, o a H H  H 3 
K O T O p b i x  n p H B e a e H  H a  p n c .  5 b  B H a e  T e H 3o p o B ,  n o c T p o -  

e H H b l X  C  H C n 0JIb30B a H H e M  M e T O a H K H ,  npHBeaeHHOH B
[1 1 ] . OSpamaiOT Ha ce6a BHHMaHHe bcjihmmhw aec[)op- 
MauHH, KOTOpbie, HecMOTpa Ha nonra b asa pa3a pa3HH- 
'iaK)IHHCCa BejIHHHHbl BeKTOpOB CaBH>KeHHH, npaKTHne- 
CKH OaHHaKOBbI JIJISI COCeaHHX H3MepeHHH, HTO o6y- 
cnoBjieHo bo MHoroM corjiacoBaHHbiM HanpaBJieHHeM 
B3aHMHOrO aeiiCTBHa BeKTopoB CaBHaceHHH, KpOMe 3TO- 
ro neTKO BbiaejiaiOTca o6nacTH noBbimeHHbix ae(])opMa- 
UHH OKarna. TaKace Ha6nioaaeTca ancKpeTHO- 
M03aHHHbiii xapaKTep aec[)opMHpoBaHH;i MaccHBa, 06- 
jiacra ropH30HTanbHbix OKaran nepeMeacaioTca c 06- 
jiacTaMH pa3ipy30K. TaKace npoaHajiH3HpoBaH xapaKTep 
pacnpeaeneHHa ae<|>opMauHH caBHra, KOTOpbie, hccmot- 
pa Ha BH3yanbH0 cxovkhh xapaKTep npocTpaHCTBeHHoro 
pacnpeaejieHHa, ouiHHaioicx Meacay cepnaMH b ana 
pa3a, hto noaTBepacaaeT BbicKa3aHHoe Bbirne npeanojio- 
vkchhc, o tom, hto cornacoBaHHbie no HanpaBjieHHio 
B3aHMHoro aencTBHa BeKTopa caBHVKenHH Ha y3enb-
i hhckom MecTopoacaeHHH peajiH3yiOTca b ochobhom He 
b BHae aecjiopMaiiHH pacTaaceHHa-cacaTHa, a npeHMyme- 
cTBeHHO b BHae ae<|)opMauHH casnra.

B pe3ynbTaTe npoBeaeHHon oueHKH reoaHHaMHHe- 
ckoh aKTHBHocra TeppHTopHH n o  pe3ynbTaTaM GPS H3- 
MepeHHH obiJiH onpeaejieHbi BeKTopa ropH30HTajibHbix 
caBHaceHHH penepoB Ha6nK>aaTenbHOH CTaHUHH, n o -  

CTpoeHbi rpa(j)HKH ae(])opMauHH pacTaaceHHa-cacaTHa h 
caBHroBbix ac())opMauHH, ycTaHOBneH ancKpeTHO- 
M03aHHHbIH xapaKTep ae())OpMMpOBaHHH MaccHBa. T a K H M  

06p a 30M ,  npeaJioaceHHaa Hr/], ypO  PAH cxeMa Ha6jno- 
aaTenbHOH CTaHUHH jjjm BbinonHeHHa reoaHiiaMHHecko­
to MOHHTOpHHra CaBHaCeHHH 3CMHOH nOBepXHOCTH 
y3enbrHHCKoro h TanraHCKoro MecTopoacaeHHH b Ha- 
CToaiuee BpeMa nonHocTbio yaoBJieTBopaeT TpeGoBaHHio 
H o p M a r a B H o r o  aoKyMeHTa [3], pernaMeHTHpyioiuero 
HHCTpyMeHTajibHbie Ha6moaeHHa 3a npoueccoM caBHace- 
hhh r o p H b i x  n o p o a  h 3eMHOH nOBepXHOCTH irpn pa3pa- 
SoTKe MecTopoacaeHHH noa3eMHbiM cnoco6oM.

B pe3yjitTaTe npoBeaeHHoii oueHKH reoaHHaMHHC- 
ckoh aKTHBHocTH TeppHTopHH no pe3ynbTaTaM GPS 
H3MepeHHH 6biJiH onpeaejieHbi BeKTopa ropM30HTajib- 
hmx caBHaceHHH penepoB Ha6nK)aaTejibHOH CTaHUHH,
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nocTpoeHbi rpac})HKH aecjjopMaunii pacTaaceHna-OKaTna 
h cabhi-obmx fle4)opMauHH, ycTaHOBjreH ancKpeTHo- 
M033HHHbiH xapaKTep fle(j)OpMHpOBaHHa MaccHBa.

YcTaHOBJieHO, hto iiozibidkkh MaccHBa Ha Majibix 
BpeMeHHbix npoMe>KyTKax peajirayioTca b ochobhom b 
BHJte C^BHFOBblX fle<j)OpMaUHH, Ha SojIbLUHX BpeMeHHbix 
6a3ax cKopocTb no,HBH>KeK CTaGnnronpyeTCJi.

IlporH03HpyeTCH, hto orpaooiKa Y3ejibrHHCKoro 
MecTopo)KaeHHH c npHMeHeHHeM TBepaeioiueH 3aKJiaflKH 
b ^ajibHefimeM Bbi30BeT nuaBHoe pa3BHTne aec^op.ManH- 
ohhhx npoueccoB cjBHVKeHna h 06pa30BaHHe Ha 3cmhoh 
nOBepXHOCTH Myjlbflbl C^BH/KCHHfl C fletJjOpMaHHflMH, He 
npeBbimaiomHMH aonycTHMbix aji» saaHHH h coopyKe- 
hhh I KaTeropHH oxpaHbi. OflHaKO b peajibHOM nopoa- 
hom MaccHBe, HMeiomeM nepapxHHecKn-SnoHHoe CTpoe- 
HHe, He HCKJIIOHaeTCH (j)OpMHpOBaHHe 30H nOBblllieHHbIX 
aecjjopMaiiHH, Bbi3BaHHbix npoueccaMH jecrpyKtiHH h

caMooprammunn. PeajiH3a-
UHa CaBHyKCHHH B BH^e C/JBH-
ro B b ix  fle<f>opM aunn n p n  
BCTpeHHOM H COrJiaCOBaHHOM 
HanpaBJieHHH BeKTopoB n e - 
peMemeHHH 6y.neT cnocoS cT - 
BOB3Tb B03M05KH0CTH peaJIH- 
3auHH ii0 ;i0D H 0r0 cu eH ap n a , 
0 C0 6eHH0  b nenTpajibH ofi h  
npHJieraiomeH k  h c h  naciH 
Myjib^bi cflBH>KeHHa.

Ha TanraHCKOM MecTopo- 
5K^eHHH, MHOrOJieTHHe Ha- 
6jno/ienna TaK*e noKa3brea- 
10T nnaBHbra xapaicrep cjbh- 
>KCHHM. Ol HOCHTejTbHbie B3a- 
HMHbie nepeMemeHHH nyHK­
TOB Ha6jif0;iaTejibH0H ct3h- 
UHH MHHHMajIbHbl, BeKTopw 
nepeMeiueiiHH coHanpaBJie-
Hbl.

C A B H > K e H H 5I BflOJIb T e K T O -  
HHHeCKHX p a 3H O M O B ,  n p o x o -  

a a m n x  n e p e 3 M e c T o p r o i m e -  

H H a ,  H e  BbiaBJieHbl. C  T O H K M

3peH na coBpeM eHHon r e o a n -
HaMHHeCKOH aKTHBHOCTH,
BMemaioinne nopoflbi Tan- 
raHCKoro MecTopo>K,zieHHa 
Be^yr ce6a KaK eflHHbiH 
6jiok, He pa36nTbin Ha 6ojiee 
MejiKne CTpyKTypHbie eflHHH- 
Ubi. MaKcnManbHbie CMeine- 
HHX He BejIHKH, ho TeM He 
MeHee 3aMeTHbi, BbiaBJiaioTCfl 
Ha JIOKaJIbHOM ypOBHe, CBM3a- 
Hbl C OHHCTHblMH paOOTaMH. 
npOBOAHMblMH Ha BepXHHX 
r0pH30HTaX.

Ha ocHOBaHnn B bim ero- 
no>KeHHoro, mo>kho n p e a n o -  

noacHTb, h t o  n  b AaJibHeniueM , caBH>KeHHe n o p o a  oyaeT  
npoxoA H Tb njiaBHO, 6e3 cep b e3 H o ro  y in e p 6 a  a jih  ox p a- 
HaeM bix oo tc 'K  roB.

npnHaTaa MeToanKa HHCTpyMeHTajibHbix Hao.noje- 
h h h  -  HHBennpoBKa n o  npo(J)HJibHbiM jiHHHaM Ha seMHofi 
noB epxH ocTH  n  b M accnB e ro p H b ix  n o p o a ,  o n p e ae n eH n e  
ropn30H T ajibH bix  a e ^ o p M a n n n  n o  npo(J)njibHbiM jih h h - 
aM, HnBennpoBK a n o  CTeHOBbiM p en ep aM  oxpaHaeM bix 
3aaHHH, npoM ep w  ropH30H TajibHbix npojro/KCHHH Me>Kfly 
CTeHOBbiMH penepaM H , onpe.T enenH c BeKTopoB ropn30H - 
TanbH bix cjBM>KeHHH n o  n.rioma^HOH Ha6jii0aaTejibH0H 
CTaHunn -  Bee 3 to  b KOMruieKce no3B onaeT  ocym ecTB- 
naT b KOHTponb Ha pa3BHTne n p o u e c c a  c^BH'AX’HHa n  3a 
COXpaHHOCTblO 3aaHHH H COOpyKeHHH Ha BblCOKOM Ha- 
yHHO-TexHHHecKOM ypoBHe n  rapaH TnpoB aTb reoM exa- 
HHnecKyio 6e30nacH 0C Tb oTpa6oTKH y se jib i  HHCKoro w 
T ajiraH C K oro M ecro p o /K ^en H H .
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K nPOBJIEME YCOBEPUJEHCTBOBAHMfl METOflM KM  
O n P E flE J lE H M fl nEPCnEKTMB Y P A H O H O C H O C TM  
MEJlOBbIX 0TJ10)KEH11M nPOflYKTMBHblX  
TOPM30HT0B PAM O HA 3M A 3T flM H C K M X  TOP

XannnoB A.A.,
HananbHMK ynacTKa MeTOflMKO- 

aH a jiM T M H ecK nx p a 6 o T  [ T l  
«KoMnneKCHaa re o n o ro -  
CbeMOHHan noncKOBan 

3KcneflHL4Hfl» rocKOMreonornn 
Pecny6nnKM  Y36eKHCTaH.

Mazkur maqolada ma'lum ma'dan namoyondalari mineralogiya-geokimyoviy, yana fatsiyalarni va Ziatdin tog'larida 
bor davri ma dan kamrovchi yotqiziqlarining epigenetik o'zgarishlari urganish buyicha regional ishlarning asosiy 
natijalari keltirilgan. Bizning ladqiqotlarimizning ikkinchi bosqichida Sabirsoy va Ketmenchi kabi ma'lum uran konlarida 
batavsil litologiya-geokimyoviy va strukturaviy tadqiqotlari amalga oshiriladi.

O tkazilgan regional litologik va mineralogiya-geokimyoviy tadqiqotlar asosida ikki turdagilarga ajratilgan:
- o tgan villardagi dala ekspeditsiyalarining fond ma'lumotlari va “YGTIE" DK ning G'arbiy-Ziatdin tog'lari xududi 

va ularning cho'qindili chetlari bo'yicha faoliyatidagi loyixasi, quduq kolonkalari xujjatlari, urandorlik, tog' jinslarining 
litologik xususiyatlari va ularning epigenetik xususiyatlari bo'yicha taqdim qilingan hisoboti materiallarini jamlash, 
vig'ish;

- fatsiyalarni va bor votqiziqlaridagi epigenetik o'zgarishlarni aniqlash maqsadida burg'i quduqining kern 
mahsulotlarini o 'rganish.

Tayanch iboralar: Markaziy Q'izilkum, Ziatdin, kon, uran, minerallashuv, bo'r davri, ma'dan kamrivchiyotqiziqlar.
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This article presents the main results o f mineralogical-geochemical, as well as regional works on the study o f fades  
and epigenetic changes in ore-bearing Cretaceous (chalk) deposits in the Ziaetdin Mountains. Detailed lithological, 
geochemical and structural studies on the known o f Sabirsay and Ketmenchi uranium deposits will be carried out at the 
second stage o f our research.

The basis for conducting regional lithological and mineralogo-geochemical studies was laid two types o f  work:
- collecting, summarizing and analyzing the extensive stock o ffie ld  expeditions o f  past years and materials on the 

current project o f  the State Enterprise "Integrated GSPE" on the territory o f  West-Ziaetdin mountain structures and 
their sedimentary> surroundings, a column o f well documentation, reports on uranium content, lithological features oj 
rucks and their epigenetic changes: , y

- study o f  the core material o f  the wells in order to determine fa d es  and epigenetic changes in Cretaceous deposits.
Key words: Central Kyzylkum, Ziaetdin, ore, uranium, mineralization, Cretaceous period, ore-hosting deposits.

B /jaHHoii CTaTbe H3JiaraiOTca o c h o b h w c  pe3yntTaTw  
M H H e p a n o r o - r e o x H M H H e c K H X ,  a  T a K a c e  p e r H O H a j i b H b i x  

p a 6o T  n o  m y H e n w o  c|)anHH h  3n H r e n e T H H e c K H x  H 3M e H e -  

h h h  p y a o B N i e m a i o i n H x  M e n o B b i x  otjio'/Kchhh p a f i o H a  

3na3TAHHCKHX TOp. ^CTajIbHblC JIHTOJIOrO- 
r e o x H M H H e c K H e  h  C T p y K T y p H b i e  H C C J i e A O B a H H a  H a  H 3- 
BecTHbix 3flecb ypaHOBbix MecTopoacAeHHax CaGbipcaft h 
K e T M e H H H  6y a y r  o c y m e c T B J i e H b i  H a  b t o p o m  3T a n e  H a -  

I U H X  H C C J i e f l O B a H H H .

B 0CH0By npoBe;ieiiH5i peraoH ajibHbix jih to jio p h h c-
CKHX H MHHepajIOrO-reOXHMHHeCKHX HCCJIC^OBaHHH
SbiJio nonoaceHo Asa r a n a  pa6oT:

- c6op, o6o6 ihghhc h  aHajiH3 oG m npH oro <J>oHAOBoro 
MaTepnajia nojieBbix OKcnejiHUHH npom jibix  jieT h MaTe- 
pHanbi no  /leHCTByromeMy npoeKTy m  «KoMnneKCHaa 
T C n 3 »  no  TeppHTopHH 3anaAHO-3Ha3TAHHCKHx ropH bix 
coopyaceHHH h  hx  0cafl0HH0r0 o6paM Jiera«i, ko jiohkh  
AOKyMeHTauHH cKBaacHH, aaHHbie o th c to b  no  ypaHOHOC- 
HOCTH, JIHTOJIOI HHeCKHM 0C06eHH0CTHM IIOpOA H HX 3nH- 
reHCTHHeCKHM H3MeHeHHaM;

- H s y n e u H e  K e p H O B o r o  M a T e p n a j i a  ckb3>khh c  ueni.io 
O n p C A C J I C H H a  c|)aHHH H i n H r e H C T H W C C K H X  H 3M e H e H H H  

M e H O B b l X  O T J T O V K e H H H .

B noHCKOBbix paSoTax ynacTBOBajin cneunajiHCTbi 
m  «KoMnneKCHaa rC I1 3 » .

I I o  H T o r a M  M H o r o n e T H H x  HCCJieflOBaHHH up o n e jeH - 
h h x  pa3HbiMH KOJiJieKTHBaMH b H pejuiieciBy ran ine roflbi 
Obi.TH H3yLieiib[ noropH30HTHbie cjiaHHaJibiibie n an eo reo - 
rpac|)niiecKHe K a p T b i  h KapTbi snHrcucTHHccKHx H3MeHe- 
h h h  n o  p a i i o n y  3H p a 6yjiaK-3H a 3T A H H C K H X  ro p  p a s j i H H -  

Horo MacniTaGa jinn cneayiom H x c rp a iH i pacj) h  ec k h  x 
n o a p a 3a c j i C H H H  M e n o B o r o  p a 3p e 3a: h h > k h h h  anb6 
(KOHTHHeHTajibHaa n a Ln<a), h h > k h h h  ajib6 (MopcKaa n a it- 

Ka), ceHOMaH ( H H a c H a a  naHKa), ceHOMaH (cpeAHaa nan- 
Ka), ceHOMaH (BepxHaa naHKa), yHKyayKCKHH ropH30HT, 
f l a c e H p a H T y i l C K H H  ropH30HT, KCHJIblKTMOHHCKHH r o p n -  

30HT, Ca6bipCaHCKHH T0pH30HT, yjiyCCKHH T0pH30HT, 
T e n a n H K C K H H  r o p H 30HT, K a M n a H .

B pa3pe3e Me3030HCK0-KaHH030HCKHX OTJTOVKeHHH 
o6paMjieHHa 3npa6yjiaK-3na3TAHHCKHx rop BbmenaeTca 
HeCKOJTbKO BOAOHOCHbIX r0pH30HT0B (CHH3y BBepx): HHVK- 
HeanbScKHH, ceHOMaHCKHH, y LncyayKCKHM, ca6bipcaiicKHH 
h  KaMnaH-MaacTpHXTCKHH. O h h  paiflejiCHbi BOAoynopHbi- 
mh nopoaaMH aaceiipaHTyHCKoro, KemibiKnoSHHCKoro h 
ynyccK oro ropH30HT0B. TenajinKCKHH ropH30HT (caHTOH), 
B 3aBHCHMOCTH OT JIHTOJIOI 0-(]DaUHajTbHbIX o co 6 ch h o c tch

O'zbekiston konchilik xabarnomasi Ns 4 (71) 2017
44

cuaraiomHx ero nopoA, npoaBJiaeT ce6a jthoo kek boao- 
ynop (Ha boctokc nnoma/iH, rae pacnpocTpaHeHbi necr- 
pouBeTHbie aneBponenHTbi), jih6o KaK boaohochmh ropn- 
30HT, TH^paBJIHHeCKH CBa3aHHbIH C OTJTOVKCHHMMH KaM- 
naHCKoro h caGbipcaficKoro ropH30HTa (3anaAHaa MacTb 
panoHa -  naneoflOJiHHa HypaAapbH). KeHjibiKTiooHHCKHM 
h YnyccKHH ropH30HTbi HeoAHopojHbi no CBoeMy jihto- 
jiorHHecKOMy CTpoeHHio. .HBJiaacb b hcjiom BozioynopaMH, 
ohh Ha oxaenbHbix ynac'TKax panona coAepacaT npocjioH 
BOjOHacbimemibix necnaHHKOB, i H/ipaBjiHHecKH CBa3aH- 
Hbix c  npoHHiiaeMbiMH OTJioaceHHaMH ca6bipcaHCKoro h  

TenajiHKCKoro ropH30HT0B.
MsyMCHHC 3IIHi eHeTHLieCKHX H3MeHeHHH nopo/l 6bIJI0 

ocymecTBJieHO HaMH AJia AByx npoayKTHBHbix boaoho- 
HOCHblX r0pH30HT0B -  CaHTOHCKOrO (TenajIHKCKHH ropH- 
30ht) h KaMnaHCKoro. Bmhh HsyncHbi 123 MHHepanoro- 
reoxHMHHecKHe npo6bi H3 11 cKBaacHH.

npH H3yncHHH OTo6paHHoro MaTepnajia npHMCHs- 
JIHCb TpajIHUHOHHbie MeTOAbI MHHepajIOrHHeCKHX HC- 
cneAOBaHHH: xapaKTepncTHKa h onncaHHe nopoa noji 
6HH0Kynap0M, nonHbift noJiyKOJiHHeciBeiiHbiii MHHepa- 
jioraHecKHH aHajTMs c  ACTajibHWM onncaHHCM MHHepa- 
JIOB, HX CnyTHHKOB, Ba'yKHCHLUHX aKUeCCOpHbIX MHHepa­
jlOB neCTOHOH H rjlHHHCTOH cjipaKIIHH, H3yHCHHe H onn- 
CaHHe MHHepajlOB B HMMepCHH nOA MHKpOCKOnOM 
(KOJiHqecTBeHHbiH MHHepajiorHHecKHH aHajiH3) JierKOH h 

Taacejiofi <J)paKiiHH, a  T aK  ace, cneuHajmsupoBaHHbie 
M eTO Abi HCCJieAOBaHHH -  p e H T re H O C T p y K T y p H b iH  (J>a30- 

BbiH aHajiH3 ajih onpeAeneHHa cocTaBa h KOJiHnecTBa 
TJIHHHCTblX H COnyTCTByiOIUHX MHHepajlOB, Macc- 
c n e K T p a j ib H b in  a H a jiH 3  c  HHAyKTHBHO CBa3aHHOH iria3 - 

m o h  AJia KOJiHnecTBeHHoro onpeAejieHHa KOMnjieKca 
pyAHbIX SJieMeHTOB, KOJIHHCCTBeHHblH peHTreHO- 
(j)jiyopecnenTHbiii aHanH3 Ha 6  sjieMenTOB, a  Taicace flji* 
06beKTHBH0H reOXHMHHCCKOH xapaKTepHCTHKH 3nHreHe- 
THHecKHx 30H, 0T06paHHbie npo6bi SbiJiH npoaHajiH3Hpo- 
BaHbl MeTOAaMH MOKpOH XHMHH Ha (|)OpMbI Fe H S, CO},
Cope, P2Os, I f 6, I f 4.

npH 3t o m  B b i A e n a n H C b  h  n p o c n e a c H B a j i H C b  H a  rao- 
m a A H  s n H i e i i e T H H e c K H e  H 0B 006p a 30B a H H a  K a K  okhcjih- 

r e j i b n o r o  ( n o B e p x H O C T H a a  j i H M O H H T H s a u H J i ,  ruiacxoBasi 

n H M O H H T H 3aiuia), T a K  h  B o c c T a H O B H T e n b H o r o  x a p aKTepa 

( n n p H T H 3a u H a ,  6H i y M H 3a n H a ,  K a p S o H a i H s a i i H a ,  oKpeM- 
HeHHe, aprHj[jiH3aiiHa, oGeneHne, KpacHouBeTHoe o*e- 
n e 3H e H H e ) .  H a  K a p T b i  B b i H O C H J i H C b  T a K a c e  t o h k h  (jiaKin- 

Li e c K o r o  MaTepnajia, K O H T y p b i  p y A O H O C H b i x  30H  h  30H c
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M ECTO P O M CO EH H E C A EblP C A M  
PACnPEAEwlEHM E y P A H A , OKJPM X E J IE 3A  H f lP y rM X  3J1E M E H T O B  

B flECM  A H H K A X  CA EM P CA ftCKO rO  rO P H 3 0 H T A  H 3 3 IIW rE H E TH M E C K W X  3 0 H
cocTaBHn: A A.XaJiH.ioB

Pnc. 1. PacnpefleneHne 4>opM >Kene3a. C02, Copa b necnaHMKax KaMnaHa 3anaAHO-3na3TflHHCKOM 
nnomaflM.

noBbimeHHHMH coaepvKanHHMH ypaHa, hsojihhhh rjiy- 
ohh 3aneraHHa kpobjih aaHHoro ropH30HTa ot noBepxHO- 
cth. K a p T H  noflo6Horo po;ia coflepacar KOMnneKC crseae- 
hhh Heo6xoaHMbiH fljia oueHKH nepcneKTHB paiioHa Ha 
BbiaBjieHHe nacT006pa3Hbix 9iiHi eHeTM4CCKHx MecTopo- 
>KfleHHH, CBH3aHHbIX C 30H3MH njiaC T O B O rO  OKHCJieHHH, H 
nOTOMy HBJIHfOTCH n0r0pH30HTHbIMH KapTaMH nporH030B 
Ha aaHHHH THn opyaeHeHHH.

Ouem ca nepcneKTHB paftoHa Ha TpemHHHoe n  ruiacTOBO- 
HaflTpemHHHoe ypaH0B0e opy/ieneH H e, He CBstsaHnoe c 
30H3MH njiacTOBoro OKHCjreHHH, HaMH tipoBCflCHa He 6bina, 
b CBH3H c OTcyrcTBHeM b H acro am ee  BpeMa pa3pa6oTaH - 
HblX MeTOflOB lip0I H03Hp0BaHHM n 0fl06H0r 0  OpyflCHCHHH B 
OCaflOHHBIX OTJIO>KeHHMX KbI3bIJIKyMCK0H [ipOBHHUHH.

ripoB ejeH H e TaK oro np0rH 0 3 n p 0 B aH n a  -  3aflana  6y- 
flyiUHX HCCJieflOBaHHH.

n p O B e a e H H b ie  HCCHeflOBaHHfl yCTaHOBHJIH, HTO 30H bI 

njiacTOBoro o k h c jich h h  b MenoBbix o tji to k c h h a x  pafioH a 
3Hpa6ynaK-3Ha3TflHHCKHx ro p  n0Jib3yi0Tca BecbMa in n p o - 
khm  pacnpocTpaHeHHeM. O h h  KOHTpojiHpyiOT pasMcmeHHC 
ypaHOBoro opyfleHeroifl Ha MecTopoacfleHiiax C a6 b ip caii h  
KeTMeHHH, Ha pyflonpoaB neH nax  T yraK , M aib aK , A n p b i -  

TaM, TenanHK, CyKanTbi, PaSnipKaH, CbinKH h  Tip.
nnacT O B O O K H C JieH H bie  3 o h h  b  o T n o v K C H n ax  a n b o a  h  

ceH O M aH a pa3B H T bi upeM M ym ecT B C H H O  H a K»K H bix c k j io -  

Hax 3H a3T flH H C K oro  h  3 H p a 6 y n a K C K o ro  noflHaTnn; nnacTO- 
BOOKHCJieHHbie 30H bI B 0TJ105KCHHHX CaGbipCHHCKOrO r o p n -  

30H T a -  H a  c e B e p H b ix . H a n 6 o ; i e e  u i h p o k h m  iu io m a jH b iM  

pa3BH TH eM  XapaKTCpH3yK)TCH 30H bI IIJiaCTOBOH j m m o h h t h -  

3auH H  b  B epxH H X  r0 p H 3 0 H T a x  M e n a  (K aM naH -M aacT pH X T ). 

3 fleC b  H IH pH H a 3THX 30H  OT BblXOflOB BOflOHOCHbIX rO p H - 

30HT0B H a  n o is e p x H o c x b  ; i o c iH i  a e i  1 0 - 1 5  km.
3nHreHeTHHecKHe H3MeHeHHa BoccTaHOBHTejibHoro 

x a p a K T e p a  b  M e n o B b ix  o t j io '/K c h h h x  3 n p a 6 y j i a K -

3 n a3 T aH H C K O x  r o p  c o c T a B -  

JIJHOT TOT ace  KOM njieKC 

H 0 B 0 0 6 p a 3 0 B a H H H , HTO H 

H a  O C TajlbH O H  T ep p H T o p H H  

U ,eH TpanbH 0-K bi3buiK yM C K 0H  

npO B H H H H H . 3 t o  -  n H p H - 

TH 3aU H H , 6 H T yM H 3aH H a, 

K a p G o H a T H ia u H a , a p rH J u iH -  

3 a u n a .  O flH aK O  3 f le c b  s t h  

H 3M eH eH H a Bbipa>K eH bi 

6 o j i e e  apK O  h  o x B aT b m a iO T  

3H 3H H TeJlbH O  6ojIbUIHe 
n j i o m a f l n ,  ne.M b  c e B e p H b ix  

p a i iO H a x  npO B H H H H H . J\i.ia  

paccMaTpHBaeMoro pafioHa 
x a p a ic r e p H O  T a io K e  p a 3 H O - 

o6pa3He npoaBJieHHH h 
06HJIHe CTaflHH B blfleJieH H H  

6H TyM O B.

MaTepnan flna rayne- 
HHa arSnpajica H3 fly6jiH- 
KaTOB KepHOBbix npo6 no- 
HCKOBO-pa3BeflOHHbIX CKB3- 
5KHH, BCKpbIBaK)mHX 6e3- 

pyAHbie cepoLtBeTUbie n jiHM0HHTH3Hp0BaHHbie nopoabi, 
a TaioKe nopoflbi pyflHOH 30HW, BKjnonaiomeH cjieayio- 
ihhc ri0fl30Hbi: opeoji pacceaHHa ypaHa; opeon pacceaHHa 
y p a H a  h cejieHa; opeoji pacceaHHa ceneHa; y p a H O B b ie  

pyflbi; cejieHOBbie pyflbi.
ripo6bi H3 0TJi05KeHHH caHTOHa b ochobhoh Macce 

n p e flC T a B Jie H b i cp eflH e-M e n K 0 3 e p H H C T b iM H  n e cK a M H , c  

npHMecbio KpynH03epHHCT0r0 h rpaBHHHoro MaTepnajia, 
OKpaiueHHbiMH b cepouBeTHOH nacTH pa3pe3a b cbctjio- 
cepbift, pe>Ke c e p b i f t  hbct.

JlH M O H H T H 3H pO B aH H bie (O K H C JieH H bie) n e cK H  x a p a K -  

T e p H 3 y io T c a  ‘/K C ji to h  h C B eT Ji0-)K e.nT0H  O K pacK O H . JXnx 
c e p o u B e T H O  O K p a u ieH H b ix  necK O B  x a p a i c r e p e H  ace jiT O B a- 

TblH OTTeHOK, HTO MO'/KCT y K a3 b IB aT b  H a  C Jia 6 y iO  BOCCTa- 

HOBJieHHOCTb nepB H H H bIX  n o p o f l .

B necKax H3 oTJio>KeHHH caHTOHa BCTpenaiOTca cry- 
CTKH, o6pbIBKH H OKaTblHIH aneBpOJIHTOB H OHH, OKpyr- 
jibie BbiflejieHHa Kap6oHaTOB h BKJHoneHHa (j30C({)0pHT0B 
B BHfle KOCTHOrO fleTpHTa.

C oflepw aH ne BajiOBoro Hcejie3a b 6e3pyflHbix h pyfl- 
Hbix necKax cocTaBJiaeT b cpeflHeM 0,41-3,95%, flByxBa- 
jieTHoro BajiOBoro >Kejie3a -  0,18-0,90% (70-75% ot 
BajiOHoro) b cepouBeTHbix necKax, yMeHbiuaacb ao 0,23- 
1,18% (25-31% OT BajIOBOro), B JlHMOHHTH3HpOBaHHbIX 
necKax, TpexBaneHTHoro >Kejie3a -  0,02-0,07% (5-7% o t 
BanoBoro) b cepouBeTax, yBenHHHBaacb b 0,49-2,26% 
(51-60% ot B a n o B o r o )  b j i H M0H H T H 3H p 0B a H H b i x  n e c K a x ,  

cynb(J)HflHoro b cpeflHeM 0,03-0,26% (8-22% o t Baji0B0- 
ro) b cepouBeTHbix necKax, noHH>Kaacb flo 0,05-0,07% 
(2-6% OT BanoBoro) B JIHMOHHTH3HpOBaHHbIX.

B CepOHBeTHbIX H JIHMOHHTH3HpOBaHHbIX pyflHbIX H 
6e3pyflHbix necKax C 02 coflep>KHTca b  KonHHecTBe b 

cpeflHeM 0,4-3,1%, Cope-  0,07-0,42%, P2Os-  0,07-0,18% 
H Sean -  0,04-0,33%.
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ripo6bi H3 0TH0>KeHHH KaMnaHa npcACTaBAOHbi nec- 
KaMH, mHHHCTbiMH, Kap60HaTH0-rjiHHHCTbiMH h Kap6o- 
HaTHbiMH iiecwanHKaMH h ajieBpoAHxaMH.

I l e c K H  c p c a H C - M C J i K O ’i c p H H C T b i e  c  n p H M e c b i o  K p y n -  

H 03e p H H C T 0H  p a 3H o c r a  h  r p a B H H H o r o  M a T e p H a n a  O K p a -  

rneHbi b c B e T J i o - c e p b i H ,  c e p b i n ,  T e M H O - c e p b i H  

(ceponBeTiii.ie n o p o A b i )  h vKexiTbiH h cB e T j i o - x e j i T b i H  

U B e T a .  B n e c K a x  H a o n r o a a r o T C H  c r y c T K H  h o 6p b i B K H  

a n e B p O J I H T O B  H rjIHH, V K C A B a K H  K a p 6o n a x o B  H BKJIfOWC- 

HHA (})OC(j)OpH I O B  B BHfle K O C T H O T O  A C X p H X a .  '
CoAep>KaHHC BanoBoro >Kene3a b necKax cocxaBjraex b 

cpeflHeM 0,9-2,41%, flByxBaneHTHoro BanoBoro >Kene3a -  
0,61-2,35% (76-84% ot BanoBoro) b cepouBerabix nec­
Kax, yMCHbinaflCL flo 0,20-0,29% (24-26% ot BajiOBoro) b 
jiHM0HHTH3np0BaHHbix necKax, TpexBaneHTHoro ‘/KCJiesa — 
0,05% (3-6% ot BajiOBoro) b cepouBeTax, yBeAHHHBaacb 
ao 0,37-0,66% (59-62% ot BanoBoro) b ahmohhth3hpo- 
BaHHbix necKax, cyjibc})HAHoro >KCJie3a b cpeAHeM 0,06-
0,08% (3-6% ot BajioBoro) b cepouBeTHbix h jjhmohhth- 
3HpoBaHHbix necKax.

B cepouBeTHbix n  jiHM0HHTH3Hp0BaHHbix n e c K a x  CO2 
coflepKHTCH b KOJiHnecTBe b cpeflHeM 0,65-3,96%, Cope —
0,14-0,33%, P2Os -  0,06-0,26% h Stla, -  0,03-0,08%.

I lanSojiee rnnpoKo H3MeHeHHA B0CCTaH0BHTejibH0r0 
x a p a K T e p a  p a 3B H T b i  b hhmchhx r o p n 30n  r ax mcjioboto p a 3- 
p e 3a, b 0C 06e H H 0C T H  nofl p e r a o H a A b H b i M H  B O A o y n o p a M H  —  

H a  M C C T O p O ' / K f l e H H H  K e X M e H H H  -  B O T A O X e H H H X  c e H O M a H a  

h y n K y f l y K C K o r o  r o p H 30H T a  nofl f l > K C H p a H  r y H C K H M n  ijih- 
H a M H ,  H a  M C C i o p o / K f l e H H H  C a o b i p c a K  — b K p o B u e  oaho- 
H M e H H O X O  r o p H 30H X a  n O A  y J i y C C K H M H  I J I H H a M H .

B njiaHe anHreHexHHecKHe HSMenenHH BOCCxaHOBH- 
TejibHoro xapaicxepa o6pa3yiox iiojih c 3aMKHyrbiMH koh- 
xypaMH, H30JiHpoBaHHbie ot Hetj)Tera30H0CH0H Byxapo- 
XHBHHCKOH npOBHHUHH H TJirOieiOIItHe K 30H3M pa3pbIB- 
hmx HapymeHHH. B pa3pe3e a m  hhx xapaicrepHbi nnacTO- 
BO-HaATpeuiHHHbie Tena HHorAa Tima CTOJi6oo6pa3Hbix 
06pa30BaHHH, HTO tlOiBOJiaeT CHHTaTb, HTO 3nHreHeTHHe- 
CKne H3MCHCHHH BOCCTaHOBHTenbHoro xapaKTepa b paii- 
OHe 3Hpa6yjiaK-3Ha3TAHHCKHx rop 6mah ccjjopMHpoBaHbi, 
TaK >Ke KaK h Ha ocTajibHon TeppHTopHH LtempaAbHO 
KbI3bIJlKyMCKOH npOBHHUHH, BOCXOAHQIHMH <})AIOHAaMH 
cneuHanH3HpoBaHHoro cocTaBa, nociynaBHiHMH b boao- 
HOCHbie r0pH30HTbi ocaAOHHoro nexjia no  pa3pbiBHbiM 
HapyuieHHHM H3 najieo iOMCKoro (|)yHAaMCHra.

B ee H 3B e c r a b i e  b  n a c x o a m e e  B p e M s  b paiioiie n p o -  

MbiuiJ i e H H b i e  p y A H b i e  3a n e > K H  C B H 3a H b i  c  o x a o k c h h h m h  

H H ) K H e r o  a n b 6a, c e H O M a H a ,  K O H b A K a  ( c a G b i p c a f t c K H H  

r o p H 30H T )  c a H T O H a  h  K a M n a H a .  n p n  s t o m  T O J i b K O  b otjio- 
} K e H H H X  H H > K H e r o  a n b 6a  y p a H O B o e  o p y n e H e H H e ,  n p n y p o -

neHHoe k ipanHnaivi 30Hbi ru iacroBo ii jiHMOHHXH3auHH, 

CBH3aHO c yrjieHOCHblMH OXJIOVKCHHHMH -  npHMep MeCTO- 
po>KAeHHe KeTMeHHH. B o  Bcex ocTanbHbix c jiynaax opy- 
AeHeHHe 3ajieraeT b nepBHHHO-K'pacHouBcrHbix, h jih  ne- 
CTpouBeTHbix ocaflKax, nepepa6oTaHHbix nponeccaMH 
BTopHHHoro BOCCTaHOBJieHHa (nHpHTHiaiiHH, om yMHsa- 
UHA H T.fl.). /Ipy i HMH CJIOBaMH, py flH b ie  y3JII.I Ha TeppH- 
TopHH pa iioHa 3Hpa6ynaK-3Ha3TflHHCKHx rop  b npeflejiax
(jipOH'ia BblKJIHHHBaHHfl nAaCTOBOH JIHMOHHTH3aUHH, KaK 
npaBHJio, npHyponeHbi k ynacTKaivi npoHBJieHHH boc- 
xo flH m ero  BoccTaHOBHTejibHoro npouecca .

MeTOfl BbiflejicHnn coHcrannji He oflHoro, KaK paHee, 
a f lB yx  npH3HaKOB: 30H nuacTOBoro OKHCJieHHa h 30H 
3nHreHeTHHecKoro B0c c ia H 0BAeHHfl nono>KeH HaMH b 
0CH0By BbiflejieHHii nepcneKTHBHbix nnoiuafleH Ha nec- 
HaHHKOBbiH r a n  ypaHOBoro opyAeHemra.

npeAJiaraerca co3AanHe hoboh KapTbi nponrcaa, rAe 
OAHOBpeMeHHO oxpa/KCHbi: 30HH ruiacxoBoro okhcjichhh b 
ocHOBHbix npoHHuaeMbix ropH30HTax paiioHa (anb6, ceHo- 
MaH, ca6bipcaiicKHH ropH30HT, caHTOH, KaMnaH-MaacxpHxr), 
nojia MaKCHManbHoro npoaBjiemm simreHerHHecKHX H3Me- 
HeHHH BoecraHOBHTejibHoro xapaicrepa, ycTaHaBJiHBaeMbix 
Ha pa3Hbix ynacxKax b otaovkchhhx caHTOHa, ca6bipcaHCKO- 
ro  ropH30Hxa h Bepxnen naHKH ceHOMaHa; 0CH0BHbie ah si.- 
toHKTHBHbie cTpyK iypbi paiioHa; Kom ypbi ypaH0H0CHbix 30H 
c npoMbinuieHHbiM opyAeHeHHeM h 6onee hh3khmh KOHiien- 
xpauHaMH Merajuia; h30jihhhh  r j iy 6HH sajieraHHH kpobjih 
OTJioweHHH Mejia o t  noBepxHocra; rpaHHUbi pacnpocTpaHe- 
hhh OTJiTOKeHHH anb6a, ceHOMaHa h caobipcaiicKoro topn- 
30HTa h, HeMaaoBa^KHo -  npeAUOJiaraeMbiii hctohhhk b Me- 
TajuiOHOCHbix Torauax nane030HCK0ro  cJ)yibxaMeHTa.

TaKHM 06pa30M, BbiAejieHHe nepBoo'iepeaHbix nep­
cneKTHBHbix nnoiuaAeii ajih noHCKOB CKpbiTbix Ha ray- 
6hhc MccTopwKAeHHii necHaHHKOBoro THna b paiioHe 
3Ha3TAHHCKHx h 3Hpa6ynaKCKHx rop, uejiecoo6pa3HO 
npoBOAHTb c yweroM Tpex ochobhm x npH3HaKOB:

-  HajiHHHe 30h n jiacroBoro okhcjichhh 
(coBpeMeHHbix hjih apcbhhx);

-  HajiHHHe onaroB pa3BHraa snHreHeranecKHX H3Me- 
HeHHH BoccTaHOBHTejibHoro xapaKTepa (nHpHTHsauHfl, 
GnxyMHiauHH, Kap6oHaxH3auHH, oKpeMHeHHe, aprajuiH- 
3auHH, o6ejieHHe, KpacH0UBeTH0e 0>Kejie3neHHe);

-  HajiHHHe nOHCKOBblX npH3H3KOB ypaHOBOrO 
opyAeHeHHH.

rinomaAH xapaKrepH3yiomHecH cohct3hhcm Bcex 
Tpex nepeHiicjieHHbix npH3HaKOB, oraocaTca HaMH k nep- 
BoonepeAHbiM, Te ynacTKH, rAe oahh hjih ABa H3 Ha3BaH- 
HblX npH3H3KOB OTCyTCTByiOT, paCCMaTpHBaiOTCH KaK 
nepcneicrHBHbie ruioiuaAH BTopon hah ipeTbeii onepeAH.
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YflK 551.781.43/51+669.2.21/23(575.1) )A6flyMOMMHOB LLI.A. 2017 r.

B E P X H E 3 0 l4 E H -H M > K H E 0 n M r0 U E H 0 B b lE  
0TJ10}KEHM fl: BJlArOPOflHOMETAJIJlbHAfl 
M M H E PA JlH 3A U H fl

oU J ,
A 6flyMOMMHOB LLI.A.,

HananbHnK O T flena  ro c y fla p c T B e H H o ii > 
npo6npHOM nanaTbi AreHTCTBa 

no flp a ro u e H H b iM  M eTannaM  npn  
U e H T p a n b H O M  6a H K e  

Pecny6nnKM y36eKHCTaH.

Toshkent bo'yi xududining yuq'orieotsen-pastkioligotsen kvarsli qumlari va gravelitlari Oxangaron daryosining o'ng 
qirg'og'i va Angren-Apartakdan boshlab Akcha-Shavazsoy va Azatbosh-Tavaksoy mavdoniga qarab cho'zilgan. Dengiz 
qirg'oqlari kamari bu klastik cho'kindi tog' jinslarining kollektoridir (uvalangan kvarsli qumlar, kvarsli qumtoshlar, 
gravelitlar va boshqalar), ularga cho'kindi asl metalli mineral belgilari xamrox bo'ladi (Au, Pt, Pd va boshq'alar). O' 
zlashtirish istiqbollari mavjud fatsial cho'kindi hosilalarning qiyofasi va qazilma boyliklari bilan birga uchrovchi 
formatsion turlar orasida genetik bog'liqlik o'rnatilgan.

Tayanch iboralar: kvarsli qumlar, kvarsli qumtoshlar, gravelitlar, molassalar, Toshkent bo'yi xududi, Chotqol- 
Qurama zonasi, dengiz qirg'oq bo'yi (litoral) sochma votqiziqlari, aslmetall mineralizatsiyasi, resurslar.

Upper Eocene - Lower Oligocene quartz sands and gravelites o f  the Pritashkent region are traced from the starboard 
side o f the upper reaches o f  the Akhangaran river and Angren-Apartarak in the direction o f  Akcha-Shavazsay and 
Azatbash-Tavaksay square. The belt o f  sea coasts is a collector o f  clastic sedimentary rocks (loose quartz sands, quartz 
sandstones, gravelites, etc.), accompanied by sedimentary manifestations o f  noble metal mineralization (Au, Pt, Pd, 
etc.). A genetic relationship has been established between the facial appearance o f  sedimentary formations and the 
formation type o f associated minerals with the prospects fo r  their development.

Key words: quartz sand, quartz sandstones, gravelites, molasses, Pritashkent region, Chatkalo-Kuramin zone, 
coastal-marine (littoral) placers, noble metal mineralization, resources.

C KOHiia XIX Beica no HacToainee BpeMa (2015- 
2017 rr.) npoBOflnnocb H3yneHne KanHa3oncKon nc- 
Topnn reonornHecKoro pa3BHTna TeppHTopnn Ilpn- 
TauiKeHTCKoro paiioHa. najieoreHOBbie cjjopMannn 
BbiroflHO OTjinnaioTca pa3H006pa3neM pyflHbix n He­
pyflHbix nojie3Hbix HCKonaeMbix ocaflonHo-MopcKHx 
yCJIOBHH (J)OpMHpOBaHHa.

ABTopbi pa6oT [1-3] najieoreHOBbie (JmpMannn 
paccMaTpnBaiOT KaK nepeneKTHBHbie Ha Hec}>Tb, ra3, 
ropiOHne CjiaHUbi, 030KepnT, eaMopoflHyio cepy, 
nine, nenecTHH, KBapneBbie necKH, a TaKxce peflKne h 
peflK03eMejibHbie MHHepajibi, Meflb, MapraHen n 6na- 
ropoflHbie MeTanjibi. OcaflonHbie TpeTHHHbie 
(najieoreHOBbie) 0Tji0>KeHHa BocTOHHOKypaMHHCKOH 
perHOHajibHOH 30Hbi [3] cobmcctho c MeflHCTbiMn 
neCHaHHKaMH COflep>KaT 3HaHHMyiO 30JI0T0H0CH0CTb 
(30JlOTOMeflHbIH T n n ) .

B y 3Koii o 6p a M J i a i o m e H  n o n o c e  H a T K a n o -  

K y p a M H H C K O H  a K T H B H O H  K O H T H H e H T a j I b H O H  O K p a n H b l  

H e n o c p e f l C T B e H H O  n p n M b i K a i O T  30Hbi (j)auna.ibnbix n o a -  

cob ( o t  n o f l r o p H O B e e p H b i x  flo B O J i H o n p n G o n H b i x ) ,  n e p e -  
x o f l a m n e  b  p a B H H H 006p a 30B a T e n b H b i e .  B 3a B H C H M O C T n  

ot n a j i e o r e o r p a ( j ) H H e c K H x  h  n a n e o T e K T O H n n e c K n x  ycjio- 

bhh [4, 5] 4> o p M H p y e T c a  B  j i H T o p a j i b H b i x  O T j i o x c e H n a x  

(KBapneBbie n e c K H  n  n e c Li a H H K M ,  rpa B e j i n T b i )  G.naropofl- 
H O M e T a j u i b H a a  M H H e p a j i H 3a n n a .

CBOflHaa c'TpaTnrpac|)HMecKaa cxeMa naneoreH - 
HeoreHOBbix 0TJi0>KeHHH CpeflHen A3nn [5] c 30neH0M 
n HH33MH BepxHero njinoneHa -  snoxa OTHOcnTejibHoro 
TeKTOHnnecKoro 3aTHinba n BpeMa HaKonneHna BepxHe- 
30nen-HH>KHe0JiMr0ueH0Bbix oTJioaceHHH CBa3biBaeT 
KOMnjieKC conyrcTByioinHX c h h m h  npoaBJieHHn nojie3- 
Hbix HCKonaeMbix. «0TH0cnTejibH0e» 3aTHinbe b  sone- 
h o b m x  MopcKnx 0Tji0>KeHHax HacTynaeT k  cepeflHHe 
ounroneHa [6], B 0cafl0HH0-M0pcKHx npoflyKTax HaKon- 
neHne pyflHbix MaTepnajiOB nponcxoflnno npn HajinnHn 
cooTBeTCTByHDinnx h c t o h h h k o b  (HaTKajio-KypaMHHCKaa 
30Ha). B cpeflHeM-no3flHeM ojinroneHe (xaHa6aflCKne, 
cyMcapcicne n inypbicancKne c j io h ) ,  MnoneHe (MaccareT- 
TorancKne c j io h )  nponcxoflHT aKTHBH3anna TeppnTo- 
pnn. B paBHHHHOflOJinHHbix n noflropHOBeepHbix (JianH- 
ax MOJiacc 0caflK0HaK0njieHHa CMeHaioTCa Ha 03epH0- 
60Ji0THbie Tnnbi, KOTOpbie cjjannajibHO ripHHafljievKar 
BeepHopycjiOBbiM 0TJi0*eHHaM. riojiHMHKTOBbie KBap­
neBbie necKH n necnaHHKH, rpaBejinTbi (})opMHpyioTca 
Ha CTbiKax rpaHHnbi noflropHOBeepHOH (npojnoBHii) c 
anniOBHajibHon 30HaMH.

IIocTreocnHKJiHHajibHbiM  (nnaTffiopMeHHbiM) npoflyK - 
TaM, KOTOpbie CBa3biBaiOTca c aKTHBHbiM rnflpoflHHaMH- 
necKHM pe}KnMOM (MexaHHHecKaa (}>opMa f l n c j x ^ e p e H n n a -  
n n n  b  ceflHMeHTannoHHbiM HaKonjieHHH SjiaropoflHO M e- 
TajuibHbix nojie3H bix HCKonaeMbix [4]) -  ocaflOHHbie
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M o p c K H e  0JiHr0M H K T 0B b i e  necKH h  r p a B e a m b i  ( Hiip- 
JIIOTeT H HHVKHCJICflCKHC pHTMOCBHTbl).

B I C O J I O I H4C C K O M  p a 3B H T H H  30H C H a  T C K T O H H W C C K H H  

( p H T M H H e C K H e  W C p C a O B a H H H  BO B p e M e H H )  p C / K H M  C O n p O -  

B o a c a a n c a  h p o h b j i c h h c m  T p a H c r p e c c H H  h  p e r p e c c n n  m o -  

p a. C y 3a K C K n e ,  T y p K e c T a H C K H e  n  H C < j > a p H H C K O -  

x a n a 6a a c K n e  cjioh [7] n p e a c T a B J i a i o T  o / u i o o o p a i n b i e  n o  

cocTaBaM MOHTMopHjTJiOHHTOBtie rnHHbi, KBapueBbie 
necKH c cjiaynoH H o p M a a b H o n  m o p c k o h  c o a e H o c m .  3a- 

M e T H a a  p e r p e c c H a  M o p a  n p o n c x o a n a a  b  ajiaiicKoe 

( c p e f l H H H  aoneir) n  p n n r r a H C K o e  ( c e p e a H i i a  B e p x H e r o  

a o u e H a )  B p e M e H a .  B p a 3p e 3a x  c p e a H c r o  30u e n a  n p n c y r -  

C T B y i o T  o c T a T K H  n e n n o B o r o  M a T e p n a j i a  B y j i K a H H H C C K o r o  

n p o H C x o > K j | C H H H ,  a  T a i o K e  irpojiyKibi h x  p a 3a o a c e H n a  

(necKH, IlpHTaiiiKeHTCKHH paiioH).
KBapueBbie h icBapn-nojiCBOiiinaTOBi.ie necKH, rpaBe- 

j ih th  npHHa/tJievKai k oca/iKaM noaropHOBeepHoro cjia- 
UHajibHoro noaca (BoaHonpn6oiiHaa <J>aunaabHaa 30Ha), 
KOTOpaa oxBaTbiBacT npnGpevKHbie nniHpoBbie (JiopMa- 
unn  (BOJiHonpH6oHHaa cy6c|)opMauna). 3 t h  OTaoacemia 
pa3MemaiOTca b  npeaejiax ApamaH-AHipcHCKon, Hep- 
T a r n - A H r p e H - A n a p T a K C K o f t  h  L t I a B a 3 c a n -  
BepxHeaKcaraTHHCKoii ao  TaBaiccaa (A3aT6ain) -  XyM- 
eaHCKOH naom aaen. B KaacaoM OTaeabHOM (JmunajibHOM 
noace nponcxoanaa copTnpoBKa (MCxaHH'iccKaa an(|)(|)e- 
peHunauna) TeppnreHHoro (ncaMMHTOBoro) MaTepnajia c 
HaKonjieHneM opyaeHeHna. IIo  MeTajniOHOCHOCTH Ha 
30H0T0 n njiaTHHOBbie MCTaiuibi ncaMMHjinTOJiHTbi 
(pa3MepHocTn MHHepajibHoro 06a 0M0HH0r 0 MaTepnajia 
o t  0,1 ao  1,0 ) HecKOJibKO OTJinnaioTca, CBa3aHHbie c 
HecxoflCTBOM copTnpoBKH H epyanoro  TeppnreHHoro 
KOMnoHeHTa (0JiHr0MHKT0Bbie n  hojihm hktobbic necKn).

B n p e a e a a x  n o a r o p u o B e e p i i o i o  n o a c a  T e p p n r e H H b i n  

K B a p n ,  H a i c a n j i H B a e T c a  b  H a 3e M H O T e p p n r e H H o n  

( p a B H H H O J I O J I H H H O H )  C y 6(})OpMaiIHH. J l H T O r e H H b l H  KBapn 
b  B c p x H e o H e i i - o j i H r o u c H O B b i x  o T J i o > K e H H a x  r io jT B e p i a e T -  

c a  c T p y K T y p H b i M  H 3M e H e H n a M ,  O T J i n n a a c b  o t  M H H e p a j i a  

n 3 c o o T B e T C T B y i o m e r o  n c T O H H H K a  f)jiH>KHero c H o c a  6jia- 

r o p o j i H b i x  M e T a j u i O B  ( p n c .  1). 3a B H C H M O C T b  p a 3M e i n e -  
Hna opyjieHCHna 30Ji0T a  h i u i a T H H O B b i x  M e T a j u i O B  o c a -  

A O H H o - M o p c K o r o  n p o n c x o a c a e H n a  o n p e a e a a e r c a  o t  y a a -  

j i e H H o c T H  n o a r o p H O B e e p H o r o  n o a c a  n  H a 3e M H 0T e p p n -  

r e H H b i x  c y 6c j ) o p M a n H n .  C B e T J i b i e  (6enbie), c B e T j i o - c e p w e  

n  c e p b i e  p a 3H 03e p H H C T b i e ,  H e p e j j K o ,  r p a B e j i n T n c T b i e  

K B a p u e B b i e  n  M e H e e  n o j i n M n K T O B b i e  necKH o 6p a 3y i o T  
n o i e H n n a j i b H b i H  p e c y p c  H a  6j i a r o p o a H O M C T a a a b H b i e  

M H H e p a n b H b i e  K 0M n 0H e H T b i  [8].

CoraacHO [7] TeppnreHHbin M a T e p n a n  aaabHero c h o -  
ca Ha naneoreHOBOM oipe3Ke B p e M e H H ,  n o c T a B a a a c a  

( r a a B H b i M  06p a 30M ,  o 6a o M O H H b i n  n e T p o r e H H b i n  M a T e p n -  

an) H3 Knprn3Koro Haropba, CeBepHoro TaHb-IUaHa, 
Ka3axcKoro mnTa, MyroflacapcKnx rop  (pnc. 2). B KBap- 
ucBbix n e c K a x  n  rajieliHUKax P2 -P 3 B b i m e K J i a p K O B b i e  

c o a e p a c a m i a  Au, Ag n  n a a m H O B b i x  M e T a j u i O B  (Pt, Pd, Rh 
n  zip.) a B J iaioTca n p o a y i c r a M H  r n y 6o K o r o  X H M H H e c K o r o  

BbiBeTpnBaHiia h pa3aoaceHna (ByjiKaHonjiyTOHHMecKnx 
a c c o q n a u n n ) ,  K o p e H H b i x  3o a o T O - c e p e 6p o p y a H M x ,  M c a u o  

(30JiOTo)-nop(})HpoBbix, c e p e S p o - M b i n i b a K O B b i x  n  ap.

p y a H b i x  (jtopMaiiHH -  H o c n T e j i n  n p n M e c H b i x  M H H e p a a b -  

Hbix (jiopM 6 jia i opo;iH bix  M e T a j u i O B .
B .M . I I o n o B  h  a p .  [ 9 ]  BBOjyiT K03<f>(|)HUHeHT re o x H M H - 

n e c K o n  B ep o aT H O C T n  a j i e w c H i a  (K ) ,  K O T o p b in  B b ip a a c a e r  

pa3H O C T b MC>K/iy KJiapKOM  3 JieM eH T a ; i j ih  o c p e a n e i m o n  

n n T a i o m e n  M aT epnK O B O H  M a r M a m H e c K o n  n o p o a b i  ( K f  ) h  

K O M njieK C H biM  K jiapK aM  b  o c p e a u e i u i o H  M aTepnK O B O H  

o c a a o ' i H o i i  n o p o a e  ( S x)  n p n  H i y i e i i n a x  (J io p M H p o B aH n a  

OCaflOHHO-M OpCKHX MCCTOpO/KJICH H H. B  OCaaO H H bIX  M e- 

CTOpO/KJICH HSIX OTHOCHTejIbHO B blC O K aa KOHHCHTpaUHSI 

3JieM eH TO B  HajICJiae’T rCOXHMHHCCKHH K03(j)(j)HUHCHT 

n o j io n c H T e j ib H o n  3HaHHM OCTbK) ( K '), K o u i a  H a K a n a n B a -  

e T c a  b  s i i / i o i e n H b i x  M e c T o p o a c a e m ia x  o ip H i ia ie j ib H b iH  

( K ) n  n p n  p a B e n c T B e  B ep o a T H O C T e n  K O H n e iirp a u H H  b  

K a>nnoM  p y ^ H O M  c y o b e K T C  -  H y n e B o n  (K ° ) .  B  s t o h  CBa- 

3 n ,  K B a p u e B b ie  n e c K H  h  rp a B e n H T b i H a K a n n n B a io T  Au n  

n jiaT H H O B b ie  M eT an jiL i H3 h c x o a h b i x  r io p o / i .  B e p x H e n a -  

j i e o 3 o n c K n e  B y jiK a H o n n y T O H H H e c K n e  K O M njieK C bi M a iK a -  

n o -K y p a M H H C K o n  3 0 H b i c  i c o x h m h 'i c c k o h  h  a K u e c c o p H O -  

M H H epajibH on  c iie n H a jiH sa n H e ii H a Au n  iiJiaiH H O Bbie 

M e T a ju ib i  [ 1 0 ]  c n x  s n n M a rM a T o re H H b iM n  iip o H 3 B o ;in b iM H  

c n o c o 6 H b i  o 6 e c n e H H T b  H a K o n n e H n e  T e p p n r e H H b ix  P/-  
P3 0TJi0>KeHHH n  K O M iu ieK ca  c o n y r c T B y io iu e H  6 j i a r o p o a -  

H O M e T a ju ib H o n  M H H ep a n H 3 a iiH H .

JlumojiMo-<\)unuajitn 1,1 u cmamyc P23-P3 0m.10.me- 
huu u ux fhiUt’opodHOMemojuibiiocmb.

llpeju o p n a a  n a c r b  I l p H T a m K e H T C K o r o  p a n o n a  H a T K a n o -  

K y p a M H H C K o r o  n a n e o n o j i H a T H a  ceB e p H b i e ,  c e B e p o -3a naHHbie, 
ioro-3a n a n m . i e  n  io>KHbie o k o h c h h o c t h  c o c r o a T  H 3 otjiovkc- 
h h h  n a n e o r e H O B b i x  (jiopMannii, ofi'beAHHCHHijie b  nocjiejio- 

B a T e n b H b i e  (|)auHcLibHbie n o a c a  n  30h h .  T e p p n r e H H H H  p * w  

c|)opMaiiHH iipe;icraBJiaK)i M 0Jiacc0Bbie n  n u m p o B b i e  ([top- 

M a n n n ,  b  K O T O p b i x  1 ipeo6jia/iaio r o c a a o H H O - M o p c i c n e  -  n p n -  

6p e * H b i e  (jiHT o p a n b H b i e )  0Tji0* e H n a  ( B O J i H o n p n6oH H b i e ,  

M e n K 03ajiHBHi>ie n  rr0;iB0A H 0,ieji[>r0Bi,[e).

BojiHonpu6ouHaH cyf)<f>opMaijUH o6i.e,iHHaeT BepxHe- 
JI K)T CT-Jl CJIC K H H, HaCTHHHO JiaTrOp(})CKHH pHTMOCBHTbl. 
JlnTopajibH aa nanK a c o c to h t  H3 KBapueBbix necKOB n 
nec'iaHHKOB, co cjiOH'iarocrbK), xo/jaMH hjiocjiob, o t j i o -  
* e H H a M H  rp a B e jiH T O B  (K p e M H n e B b ie , o n a j i -  
xan m eA O H O B b ie , K B a p q e B b ie ) .

IIpH S o n H O H JIO B b lM  OTJIO/KCHHHM (/IO  flCCaTH m) n p H -  

H aji.ic>K aT  3 e jie H O B a T O -c e p b ie  rjiH H b i m o h t m o p h j i j i o h h t o -  

B o r o  c o c T a B a  c  M o p c K o n  (J ia y n o H . B  n p n 6 0 H H 0 3 a c T 0 H H 0 H  

06CTaH0BKe (|)OpMHpOBajIHCb HCCJIOHMaiblC rjIHHHCTbie 
n e jiH T b i (M O uiH O CTbK ) o t  1 0  a o  1 5  m) c  o c ra T K a M H  o 6 y r -  

j i e i n i b i x  o p r a H m e c K H x  B e m e c T B .

B r i p H T a u i K e H T C K O M  p a n o H e  n o j i H M H K T O B b i e  ( K B a p n -  

nojieBOHinaTOBbie) necKH M ecTopoacaeHHH A 3aT 6ain , 
M an cK o e , K pacH bin  B o a o n a a  h  a p .  n p H H a a a e a c a T  [7]
aC JIb 'IO B blM  OTJK»KCHHaM (cUiaHCKHC CJIOH), nOJIHMHKTO- 

B b ie  necKH [8] n i i c c LiaHHKH c  rp a B H e M  C B a3biB aiO T c  

n p n 6 p e> K H b iM H  m o p c k h m h  0 6 p a 3 0 B a H n a M n  M e a K 0 B 0 a H 0 -  

r o  M o p a ,  B peM eH aM H  o n p e c H a B i n e r o c a  b  a p n a H o n  K a n -  

M aTHHeCKOH 0 6 cT a H 0 BKe.

K B a p u e B b i e  n e c K H  n  n e c n a H H R n ,  r p a B n i i  ( K p e M e H b ,  

poroBHK K B ap u cB b iH  h  onano-xaaueaoHOBbiH, aniMa, 
a r a T )  a B j i a r o i c a  n p o a y R T a M n  b h c o k o h  a n (t)c j)ep e n H n an M H
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T e p p H r e H H o r o  ocaflKa, r u i a c r o B b i e  3ajiejKH k o t o p m x  

( B e p x H H H  ji K n e i - j i e f l C K H H  h  jiaflrop(j)CKHH p h t m o c b h t h )  

coflepacaT pyflHbie (Au, Pt, Pd, Cu, Sn, Nb, Ta, Zr h  flp.) 

h  H e p y f l H b i e  M M H e p a j i b H b i e  K O M n o H e H T b i .  I l p H 6p e ) K H o -  

M o p c K H e  p o c c b i n H  M a r H e T H T a ,  H J i b M e H H T a ,  pyrH J i a ,  u n p -  

K O H a  I i p O C T p a H C T B e H H O  a C C O U H H p y i O T  C  O C a f l O H H b l M H  

n p o a B J i e H H H M H  'jojrora h  i u i a m H O B b i x  M e T a j u i O B .

KBapneBbie necKH P2 -P3 h  co n y rcT B y io iu H e  hm  MH­
Hepajibi 6jiaropoflHbix MeTajuiOB -  npoflyKTbi 
«MexaHHlieCKOH» flH(j)(J)epeHLIHaLIHH [1 1 ]. B BOCCtaHOBH- 
TejibHOH 0 6 cTaH0 BKe HaKanjiHBaiOTCH pyflHbie 3jieMeHTbi 
(Cm, Mo, Re, Sc, V, U h  ap.), KOTOpbie npe/ic raB Jia ioT  
x e M o r e H H b i e ,  6HoxHMoreHHbie h cop6uHOHHbie (JjopMbi 

Haxo/KfleHHH. M H H epajibi «Ta>KejiOH» (]>paKUHH -  n p o ­
flyKTbi aKTHBHbIX MOpCKHX rHflpOflHHaMHHeCKHX pe5KH- 
mob. B  Oca/IOHHOM pyfl006pa30BaH H H  n o  (jjaunajibHOM y 
npo(})HJiio (nanxaM) nponcxoflH T  n o  cxeMe Au, Pt, Pd, 
Fe, Ti, Ba —* Cu, Mo, Re, Pb, Zn —> Mn, REE+Y, U —>■ 
n o c n e f l O B a T e j i b H o e  p a c c j i a H B a H H e  M H H e p a n b H b i x  K O M n o -  

HeHTOB. H a  TeppHTopHH p a c n p o c  rpaHCHHa TeppHreHHbix 
0Tji05KeHHH c BocTOKa Ha 3 an afl nponcxoflH T  M HHepajib- 
Haa (reoxH M H necK aa) c e n a p a n n a  p y flH o ro  BemecTBa. 
T eppnreH H bie MaTepnajibi (npoflyKTbi flpoGjieHHa, h c th -  
paHHa, paiflCJieHHa) CMeHaioTca H a  x e M 0r e H H 0- 

copSuHOHHbie. H a  3 to h  o c h o b c  P2 -P3 0TJi05KeHHa n o  
M e T a j u i o H o c H o c T H  H a  30J10T0  h  nuaxHHOBbie MeTanjibi 
nojiynaiOT c jie /iy fo m n e  xapaKTepHbie 0 C0 6 eHH0 CTH:

1. KaHHa30HCKHe oxrcoaceHHa npHTaniKeHTCKoro paW- 
O H a  Bbi/iejiaiOTca c n e u H a j i H3a u H e H  H a  M O H O M H H e p a n b -  

Hbie K B a p n e B b i e  n e c K H ,  n o r e H U H a j i b H o  n p o f l y K T H B H b i e  H a  

30jioto h  n u a T H H O B b i e  MeTajuibi.

2. KBapneBbie necKH h rpaBejinTbi (lOcynTain, Hep- 
Tarn, AHrpeH-AnapTaK) coflepxcaT (JmunanbHbie noica3a- 
TejiH hx c()opMHpoBaHna (BOJiHonpnGoHHaa h MenK03a- 
JiHBHaa cy6([)opMauHH). 3epHa nopofloo6pa3yioiuero 
KBapua HBJiaioTCH npoflyKTaMH MexanHliecKOH h xhmhwc- 
ckoh nepepa6oTKH hcxoahmx MaTepnHCKHx 3epeH. JIh- 
TopajibHbie oca.TKH (A3aT6am, KpacHbiii Boflonafl, Man- 
CKoe), eocToauiHe H3 nojiHMHKTOBbix necKOB (KBapu- 
nojieBomnaTOBbiH cocTaB, MenK03epHHCT0CTb) 06pa30Ba- 
jiHCb b HeenoKOHHOH reoflHnaMHHCCKOH 06cTaH0BKe. 
Bofloe6opHbie iiJiouumH noflBeprajiHCb hhtchchbhoh 
MexaHHnecKOH fleHyflanHH.

3. KBapneBbie n e c K H  c S j i a r o p o f l H O M e T a j u i b H O H  H a -  

rpy3K O H  He c o / i e p > K a T  npH3H3KH 9iiHreiieTHLiecKnx 
( H a n o x c e H H b i x )  n p e o 6p a 30B a H H H  ocaflKa.

K B a p n e B b i e  n e c K H ,  n e c n a m i K H ,  r p a B e j i n T b i :  \11m e -  

pajibHbiii c r a T y c  S j i a r o p o / i H O M e T a j i j i b H o r o  o p y j e i i e i m H .

K B a p H e B b i e  necKH n  necnaHHKH, rpaBejinTbi, K p o M e  

KBapua h  nojieBbix i n n a T O B  c o f l e p w a T  o k o j i o  120 py/uibix 
h HepyflHbix M H H e p a j i o B  [12]. B  h h x  n o  p a c n p o c T p a H e H -  

hocth Beflymne M e c T a  ripHiiafljic'/KaT caMopoflHbiM M eTaji- 
JiaM (cnjiaBbi, H H T e p M e T a r u i H f l b i  h  flp.) ( T a6ji. 2), H a  k o t o -  

pu e  C O K H C J i a M H  H  T H f l p O O K H C J i a M H  n p H X O f l H T C a  flo 50%  

ot o6m e r o  K O J i n n e c T B a  M H H e p a n o B ,  flajiee x a p a K T e p H b i  

cyjib^Hflbi, apceHHflbi, TejuiypHflbi h  cyjibt^oTejuiypHflbi 

(30%), cyjib(j)aTbi (2% ) ,  c n j i H K a T b i  h  Kapfioiiaibi (10% ) ,  

(j)Topiiflbi (1% ) ,  (])oc(J)aTbi (6,5% ) ,  BOJibtjjpaMaTbi (0, 5% ) .

H 3 6jiaropoflHbix MeTajuiOB npeo6naflaioT MHHepajibi 30- 
noTa (30J10T0 CaMopoflHoe, nopneuHT, ajieiopyM, KiocTe- 
jih t) . MHHepajibi njiaxHHOBbix MeTajuiOB (Ta6ji. 1) -  caMO- 
poflHaa njiaTHHa (cjjepporuiaTHHa, nojiHKceH), H30(f>c[)ep0- 
nuaTHHa, a TaioKe npHcyrcTByiOT MHHepajibi nanjiaflHa.

M H H e p a j i b i  Fe (a-Fe hjih c[)eppHT, i m p H T ,  M a p K a 3HT, 
a p c e H o n n p H T )  T a x a c e  o 6p a 3y i o T  o k h c h h c  (|»opMbi 

( M a r a e T H T ,  r e M a T H T ,  r e T H T ,  i H f l p o r e i H T ,  H J i b M e H H T ,  p y -  

thji, M a p T H T ) .  B Taacejibix 4> p a K U H a x  K B a p u e B b i x  n e c K O B  

h  r p a B e n H T O B  y n a c T B y i O T  M H H e p a j i b i  y p a H a  ( y p a H e H H T ,  

y p a H O T o p H T  h  f l p y r n e  H e H a 3B a H H b i e  M H H e p a j i b i  —  y p a H O -  

G a p u e B b i e  h  y p a H O - * e J i e 3H C T b i e  r H f lpocHJiHKaTbi), M H H e ­

pajibi REE+Y ( M O H a u H T ,  k c c h o t h m ,  Ce+Y h  Y -  a n a r a -  

t m ) ,  B o n b ( } ) p a M a  (BOJib(j)paMHT, m e e j i H T  h  flp.).

Muuepajibi Au-Ag pnda. KBapueBbie necKH h  rpaBejiH- 
tm  BepxHe3oueH-HH5KHeojiHroueHa (npH 6pe*H O - 
MopcKne, jiHTopanbHbie) paccMaipHBaioTca HocHTenaMH 
MeTaiuioB Au-Ag pafla. B ncaMMHTOJimax 6jiarop0flH0Me- 
TajuibHoe opyfleHeHHe n p e f l C T a B J i e H O  b  (jjopMe to h k o a h c -  
nepcHbix ( o t  HaHopa3MepHocreH flo 1-10 mkm) p a 3M e p H O -  

CTeii. Hx flHaraocTHKa npeflycMaipHBaeT Hcn0Jib30BaHHe 
xnMHKo-aHajiHTHHecKHx onpefleneHHH. « T a > K e j i a a »  (j)pa«- 
u n a  KBapueBbix necKOB h necnaHHKOB o6orameHa coflep- 
HcaHHaMH M H H e p a n o B  6n a r o p o f l H b i x  M e T a j u i O B .  B (})opMe 
t i p H M c c e i i  Taicace o6pa3yK)T BKJiioHeHHa b  cocTaBax M a T -  
pnubi yrjiepoflHCTo-rHflpooKHceii /Kenesa. M H H e p a j i b i  

6jiaropoflHbix MeTajuiOB b  (fiopMC b k h k i h c h h h  npncyTCT- 
ByioT b  xanueflOH-onajiax h  xanueflOHax. ToHKOflHcnepc- 
H o e  30J10T0 b  n o B b i m e H H b i x  (flo 2-10 g/t) KOHueH i p a u H a x  

O T M e n a e T c a  b  c o c T a B a x  xanueflOHa. M H H e p a n  3HaHHTejib- 
ho  o6oraiueH  npHMecaMH 30Ji0Ta [13]. 3 t o  CBa3aHo co 
3H a ii H T e j i b H O H  KOJiJiOHflHOH «eMKocTbio» MHHepana, a 

T a K a c e  b  c o c T a B e  a-KBapua c  ynopaflOHeHHOH 
(noBbimeHHOH KpHCTajuiHHHOCTbK)) 30J10T0 j i O K a n H3y e T c a  
b  M H K p o T p e m H H a x  ( f l H C J i O K a u H H  « n p H T a r H B a i o T »  n p H M e -  

ch  Au, nuaTHHOBbix MeTajuiOB h  flp.).
B BepxHe30ueH-HH>KHe0JiHr0ueH0Bbix oTJioaceHHax 

o p y f l e H e H H e  30Ji0T a  BbiflejiaeTca c n e f l y i o i u H M H  o c o 6e H -  

h o c t 8m h :  1) ( j ) o p M H p o r u i H H e  o p y f l e H e H n a  n p o n c x o f l H J i o  b  

I i p u S p O K H O - M O p C K O H  ( j I H T O p a j I b H O H )  ( { l a HHajlbHOH 06- 

CTaHOBKe; 2) MHHepajibHbie pa3MepHOCTH BbiflejieHHH 
30Ji0T a  -  o t  MeHee 0,01 flo 0,05-0,1 ; 3) (})opMa ( o6jihk), 

x a p a i c r e p  n o B e p x H o c T H  -  K O M K O B a T b i e  BbiflejieHHa, iioh- 

KOBHflHO OKpyrjibie 3epHa; noBepxHocTH 30JI0t h h  aMLia- 
T o - 6y r p H C T b i e ,  K 0p p 03H 0H H b i e ;  4) T e K C T y p a  m h k p o k o h -  

K p e u n o H H a a ;  crpyKTypa cerMCHTapno-ceKTopHajibHaa;
5) npo6HOCTH 750-950%o, 750-1000, 500-750, 100-500;
6) 3j i e M e H T b i - n p n M e c H  -  Fe, Cu, Pb, Zn, Bi, Pt, Pd; 7) 
h c to h h h k h  ( n p e f l n o j i a r a e M b i e  o S t e K T b i  C H O c a )  -  a K u e c -  

copHbie 3HaKH caMopoflHoro 30Ji0Ta H3 BepxHenane030H- 
C K H X  r p a H H T O H f l O B ,  C2 ( K a p a M a 3a p c K H H  K O M n j i e K C )  [10], 
MecTopo*fleHHH Au-Ag h  Au-Te (JiopMauHH [3].

IJjiamuHoebie Memaniibi. B K B a p u e B b i x  n e c K a x  h  r p a -  

B e j i H T a x  n j i a r a H O B b i e  M e T a j u i b i  ( n p e H M y m e c T B e H H O  M H ­

Hepajibi Pd  h  Pt) H a x o f l a T c a  b  (}>opMe c a M o p o f l H b i x  Bbifle- 
jieHHH; HHTepMeTajuiHHecKHx coeflHHeHHH (npnpoflHbie 
ciuiaBbi). B n p o u e c c e  H 3y n e H H a  M H H e p a j i b H b i x  c o c T a B O B  

o p y f l e H e H n a  BbiaBjieHbi H e H a 3B a H H b i e  M H H e p a j i b i  Pd [12]:
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HM -  2 0 1 6  -  01 -  E: AgPdZn, 
HM -  2 0 1 6  -  0 2  -  E: PdZn.

C c a M o p o f l H b i M H  Pi h  Pd  t c c h o  a c c o u H H p y i o T  c a M O -  

poflHbie Au, Ag, Cu, Pb, Sn, a  T a i o K e  n a j i n a a H C T o e  3ojio- 
to, n a n j i a f l H H - u H H K H C T o e  c e p e 6p o ,  h h h k h c t m h  najuia- 

flHH. B  K B a p n e e b i x  n e c K a x  n u a T H H O B b i e  M e r a j u i b i  n p e -  

H M y m e c T B e H H o  H a x o a a T c a  b  a n c n e p c H O -  h  c y 6f l H c n e p c -  

h m x  (jiopMax. n u a T H H O B b i e  M e T a n j i b i  h  3c u i o t o  n e p e H o -  

C H T C a  n O T O K a M H  B 0C C T 3H 0B J i e H H b I X  (JlJHOHflOB, OTKJiaflbl- 

B a a c b  b  c a M o p o f l H b i x  < J ) o p M a x  [14], B  n a j i e o r e H O B b i x  

O T J i o x e H H H x  n p H T a u i K e H T C K o r o  p a i i o H a  b  n p H 6p e > K H o -  

m o p c k h x  (jiHTopajibHbix) n o p o f l a x  G n a r o p o f l H b i e  M e T a n -  

Jibi t 3k>kc H a K a i L T H B a t o r c H  b  Fe-Si-U [3], C o b m c c t h o  c 

Au h  n u a T H H O B b i M H  M C T a j i j i a M H  ( T a6ji. 3) n p n o y T C T B y i o T  

Cm, Ca, Ni, Ag, Te, Se, Hg h  a p .  p y a H b i e  K O M n o H e H T b i .

BblBOflbl.

1. HaTKanbCKaa h KypaMHHCKaa 30hh o6jiaflaioT 
HaJlHHHeM COOTBeTCTByiOIUHX HCTO'IHHKOB 30JI0Ta H 
nnaTHHOBbix MeTanjioB, b fle3HHTerpauHH h BbicBo6o- 
JKfleHHH KOTOpbIX yHaCTByiOT KOHTHHeHTajIbHbie nopo­
flbi h pyflbi (aKiieccopHH npoflyKTHBHbix BepxHenajieo- 
30HCKHX rpaHHTOHflOB H 30JI0T0-Cepe6paHbie MeCTO- 
po>KfleHHH), (J)H3H4ecKoe h XHMHnecicoe BbiBeTpHBaHHe 
K O T O p b I X  c o n p o B o > K f l a e T c a  H a K o n n e H H e M  p o c c b i n e o 6- 

pa3yiomHx (J)opMaLiHH. 3onoTo-KBapueBbie, 30jioto- 
cyjib(J)HflHbie, MeflHO-nop4)HpoBbie, cep e6p o-  
apceHHflHbie, cepeGpo-nojiHMeTajuumecKHe, CKapHOBO- 
30JiOTO-MeflHO-MOJiH6fleHOBbie h flp. pyflHbie (JtopMa- 
UHH CJiy)KHJIH H C T O H H H K a M H  ( J ) O p M H p O B a H H f l  H H a K O n -  

jieHHa b TeppureHHbix (jiHTopajibHbix) B e p x H e a o u e H -  

HH>KHe0JiHr0ueH0Bbix noflropHOBeepHbix (jjaiiHanbHbix 
noacax (TeppHreHHO-uiJiHpoBbie (j)opMauHH, bojiho- 
n p n 6o H H b i e  c y 6( J ) o p M a u H H )  6jiar0p 0flH0M e T a j u i b H b i x  

THnoB opyflHHeHHa.

2. B BepxHe30ueH-HH>KHe0JiHr0ueH0Bbix oTJioxeHHax 
H a x o > K ; i e H H C  30Ji0T a  h  nn aT H H O B b ix  M e T a j i u o B  b  n p a K T H -  

H e C K H  3H3MHMMX K O J I H H e C T B a X  n p e f l C T a B J i e H O  B CaMO- 
poflHOMeTaniibHOH tj)opMax, pa3MepHOCTH ( o t  MeHee 
0,01 flo 0,1) MHHepajibHbix BbiaejieHHii onpeflejiaiOT 
MeTajinoreHHHecKyio 3HaqHMOCTb TeppHTopHH IlpH- 
TauiKeHTCKoro paiioH a.

3. B npnopevKHo-MopcKHx (jiHTopajibHbix) BepxHesoueH- 
H H m i e o j i H r o u e H O B b i x  o T J i ovKeHHax (Bo.anonpH(X)HHaa, mcjiko- 

3a n H B H a a  T c p p m  c H H a a  h  noflBOflHOflejibTOBaa cyScjJopM auiiH ) 

p a3M e m a i O T c a  G a r o p o f l H O M e r a j u i b H b i e  r a m i  opyaeHeima.
4. B B e p x H e 3 0 u e H -H H 5 K H e 0 J iH r0 u e H 0 B b ix  K B ap u e B b ix  

n e c K a x  h  r p a B e n H T a x  S j ia r o p o iiH O M C T a ju ib H o c  o p y a e n e -  

H H e  o t  n p a B o r o  6 o p T a  B epxoBbM  p. A x a H r a p a H  h  A H r p e H -  

A napT axa i ip o c j io K H B a e T c a  b  C T O poH y  AKHa-IIIaBa3caa h  

A3aT6am-TaBaKcaHCKyio nnom aflb.
5. K o p p o f l H p o B a H H b i e  ( c H H x p o H H b i e ,  a o x p o H H b i e )  

3H a K H  c a M o p o f l H o r o  30Ji0T a  x a p a K T e p H b i fljia 6;iaropofl- 

H O M e T a j u i b H O H  M H H e p a j i H 3a u H H  T e p p H re H H b ix  O T J i o x e -  

HHH p / ~ p / . 3 t h  0C 06e H H 0C T H  C aM O pO flH O rO  30J10Ta, 
n n aT H H O B b ix  M eT am iO B  h  K O M n jieK ca  z ip y iw x  c o n y r c T -  

B yio iU H X  M H H e p a jib H b ix  K O M noH eH TO B n p o a B J ia K )T  n p n -  

ro f lH o c T b  n p n  c r p a T H c j j H K a i i H n  0 c a f l0 H H 0 -M 0 p c K H x  o t j i o -  

X e H H H  H O n p e f l e n e H H H  HX npO flyK THB H O C TH .

6. F l o a c  MOpCKHX nOOCpeVKMH -  KOJIJieKTOp KJiaCTHHe- 

c k h x  ocaflOHHbix n o p o f l  (pbixnbie KBapueBbie necKH, 
K B a p u e B b i e  n e c n a H H K H ,  r p a B e u H T b i  h  ,ap.)> a  T a i o K e  H a  

conyTCTByiomHe h m  ocaaoHHwe THnbi 6jiar0p 0flH0M e -  

TajinbHOH M H H e p a j i H 3a u H H ,  c l e i i e r H M e c K o i i  cBH3bio M e -  
>Kfly (JjaiiHajibiibiM o 6 j ih k o m  o c a i i O M H O H  t o j i i i i h  h  cj>opMa- 

U H O H H b i M  T H n o M  c o n y T C T B y i o u i H x  n o n e 3H b i x  H C K o n a e -  

M b ix , najieoTeKTOHHHecKHMH y c n o B i i a M H  HaKonneHHa h  

pa3MemeHHa opyaeHeHHa, nepcneKTHBaMH ocBoeHHa h x  

pecypcH ux  uoxemuiaiioB.
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HM -  2016 -  01 -  E: AgPdZn, 
HM -  2016 -  02 -  E: PdZn.

C CaMOpOAHMMH Pt H Pd TeCHO aCCOUHHpyiOT CaMO- 
pojH t.ie Au, Ag, Cu, Pb, Sn, a TaKace naju iaancT oe 30J10- 
to ,  najuia/iHH-UHHKHCToe cepeS po , u h h k h c tm h  nanna- 
flHH. B KBapueBtix necKax ruiaraHOBbie MCTajuibi npe- 
HMymecTBeHHo HaxojiHTca b aiicnepcH O- h  cy6 a iicn ep c - 
Hbix (jjopxiax. nuaTHHOBbie MeTajrjibi h  30 jio to  nepeHO- 
CHTCH nOTOKaMH BOCCTaHOBJieHHbIX c[)JIIOMaOB, OTKJiaatl- 
Baacb b caMopoflHbix (j)op\iax [14]. B najieoreHOBbix 
0TJi0>KeHHax IIpHTaniKeHTCKoro p an o n a  b npnGpeacHO- 
m opckhx (jiHTopajibHbix) n o p o aax  onaropo/iH bie MeTan- 
Jibi TaioKe HaKanjiHBaK)TCH b Fe-Si-U [3]. Cob.m cctho c 
Au h  nnaTHHOBbiMH MeTannaMH (Ta6ji. 3) npHcyrcTByiOT 
Cu, Ca, Ni, Ag, Te, Se, Hg h  ap . pvaHbie KOMnoHeHTbi.

B u B o a u .

1 . M aiK a.T bC K aH  h  K y p a M H H C K a a  30 h h  o S n a a a i o T  

H anH H H eM  c o o iB e r c T B y io i H H x  h c t o h h h k o b  3o n o T a  h  

n jia T H H O B b ix  M e T a ju iO B , b  a e 3H H T e rp a u H H  n  b m c b o 6 o -  

a caeH H H  K O T O pbix  y ia C T B y iO T  K O H T H H eH T ajlb H b ie  n o p o ­

a b i  h  p y a t i  ( a K u e c c o p H H  n p o a y K T H B H b ix  B e p x H e n a j i e o -  

3 0 HCKHX rp aH H T O H flO B  H 3 0 JI0 T 0 - C e p e 6 p 5f f lb ie  M e c T o ­

p o a c a e H H H ) ,  ( jiH S H u e c K o e  h  x H M H n e c K o e  B b iB e T p H B a H n e  

K O T O pbix  c o n p o B o a c a a e T c a  H a K o n n e H H e M  p o c c b i n e o 6 - 

p a 3y io m H x  < j) o p M a n n n .  3 o j io T o - K B a p u e B b ie ,  s o j i o t o -  

c y j i b c j j H a H b i e ,  M e a n o - n o p c J i H p o B b i e ,  c e p e 6 p o -  

a p c e H H a H b ie ,  c e p e o p o -n o j iH M e T a ju iH H e c K H e , c icapH O B O - 

30 J i0 T 0 -M e a H 0 -M 0 JiH 6 a e H 0 B b ie  h  a p .  p y a n b i e  ( f io p M a ­

m i n  CJiyaCHJIH HCTOHHHKaM H c[)O pM H pO BaH H H  H H a K o n -  

n eH H H  b  l e p p m e H H b i x  ( j i H i o p a j i b i i b i x )  B e p x u c a o u c i i -  

H H a c H e o n H ro u e H O B b ix  n o a r o p H O B e e p H b ix  ( J ja u n a j ib H b ix  

n o a c a x  (T e p p H r e H H O - m jiH p o B b ie  ( j j o p M a u n n ,  b o j i h o -  

n p n 6 o H H b ie  c y 6 ( [ )o p M a u H H ) 6 j i a r 0 p 0 a H 0 M e T a ju ib H b ix  

THIIOB O p y aH H eH H H .

2. B B ep x H e a o u e H -H H a c H e o n H ro L ie H O B b ix  o x j io a c e n i i a x  

H a x o a c a e H H e  30H0Ta h  n n a T H H O B b ix  M eT am iO B  b  n p a K T H - 

H ecK H  3 i i a iiH M b ix  ico jiH M ecT B ax  n p e a c T a B j i e H o  b  caM O - 

p o a H O M e T a m ib H O H  ( j)o p M a x , pa3M epH O C T H  ( o t  M eH ee  

0,01 a o  0,1) M H H e p a n b H b ix  B b ia e n e H H H  o n p c a c j i a i o r  

M e T a n j io re H H H e c K y io  3H aHH M O CTb T e p p n r o p H H  F Ip H - 

TauiKeHTCKoro p a i io H a .

3. B n p n G p e a c H O - M o p c K H X  (jiHTopanbHbix) B e p x H O O n e n -  

H H a c H e o j iHTOLieHOBbix oTJi o a c e H H H x  (B0JiH0iipiifx)MHa>i, Meinco- 

3a n H B H a 5i i eppnrcHii;i>i h  i ioaBoai roaejibTOBafl c y S c f i o p M a m m )  

p a 'S M em aio rcH  o a ro p o a H O M e ra ju ib iib ie  T in ib i o p y a e H e ro w .

4. B B c p x H O O u c H -H H a c u e o j iH ro n c H O B b ix  K B a p q e B b ix  

n e c K a x  h  rp a B e n H T a x  6 j ia r o p o a H O M e T a j i i ib H o e  o p y a e H e -  

HHe o t  n p a B o r o  6 o p T a  B epxoB bH  p . A x a H r a p a H  h  A H rp e H - 

A n a p T a K a  n p o c n e a c H B a e T c a  b  C T o p o H y  A K 'ia - I U a B a s c a H  h  

A 3 a T 6 a m -T a B a K c a H C K y io  i i i i o i u a a b .

5. K o p p o a n p o B a H H b i e  ( c H H x p o H H b i e ,  a o x p o H H b i e )  

3H a K H  c a M o p o a H o r o  30H 0T a  x a p a K T e p H b i j i n x  6n a r o p o a -  

H O M e T a j i n b H O H  M i i H e p a j i H3a u H H  T e p p H r e H H b i x  oTJioace- 

HHH P2 -P3 . 3 t h  O C O G e H H O C T H  C a M O p O a H O T O  30n0Ta, 
n n a T H H O B b i x  M e T a m i O B  h  K O M n j i e K c a  ;ipyi n x  c o n y r c T -  

B y K I U l H X  M H I i e p a j l b H b l X  K O M n O H C H T O B  ripOHBJIHIOl n p n -  

T O a H O C T b  n p H  C T p a T H ( } ) H K a H H H  O C a a O H H O - M O p C K H X  OTJIO- 

a c e H H H  h  o n p e a e n e H H H  h x  n p o a y k t h b h o c t h .

6. I l o a c  MopcKHX n o 6e p e a c H H  -  K O H J i e K T o p  KJiacTHLie- 
ckhx  ocaaoHHbix n o p o a  ( p b i x n b i e  K B a p u e B b i e  n e c K H ,  

KBapueBbie necLiaHMKH, rpaBenHTbi n  ap.), a  T a K a c e  H a  

c o n y T C T B y i o m H e  hm o c a a o H H b i e  T H n b i  6j i a r o p o a H O M e -  

T a j U I b H O H  M H H e p a j I H 3a U H H ,  C  r e H e T H H C C K O H  C B M 3bfO M e -
a c a y  (J m u n a jib H b iM  o 6 j i h k o m  o c a a o m i o i i  t o j i i u h  h  ([lo p v ia - 

UHOHHbiM  T H n o M  c o n y T C T B y ro m n x  n o j ie s H b ix  H C K o n ae- 

M b ix , n aneoT eK T O H H H ecK H M H  ycJioB H H M ii H a K o n n e H H a  ii 

p a 3 M e m e H H H  o p y a e H e H H A , n e p cn e K T H B a M H  o c b o c h i i h  h x  

p e c y p c H b i x  n o T e H U H a jio B .
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M U H E P A JlO rO -TE X H O JlO rM H E C K H E  O C O B E H H O C TM  
3 0 J 1 0 T 0 -C y n b d > M flH 0 -M b lL L Ib flK 0 B M C T b lX  PYfl 
Y H A C T K A flA I/IK O B b M  KOKnATACCKOrO
p y f lH o r o  n o n *

Xa6n6ynnaeBa T.P.,
CTapWMM HayHHbIM CO TpyflHMK- 

c o n c K a T e n b  W " u r  

mm. X.M. A6flynnaeBa.

Kokpatas ma'danli maydonidagi Daykoviy hududi oltin-sulfid-margimushli madanlarning mineralogik xususiyatlari 
aniqlandi. Ma'danni boyitish texnologiyasini ishlab chiqarishda oltinning zaruriy belgilari: uchraydigan shakli, 
morfologiyasi, o'lchami va uningparagenezisi aniqlandi.

Tayanch iboralar: Qizilqum, Kokpatas ma'danli may don, oltin-sulfid-margimushli tur, qiyin boyitiladigan ma'dan,
paragenezis, mineralogiya, morfologiya.

Mineralogical features o f  gold-sulphide-arsenic ores o f  the site o f the Dykovy Kokpatas ore fie ld  are revealed. 
The forms o f finding gold, morphology, dimension and its paragenesis, which are important fo r  the development o f  ore 
enrichment technology’, are determined.

Key words: Kyzylkum, Kokpatas ore field, gold-sulphide-arsenic type, hard ore, paragenesis, mineralogy, morphology.

K o ic n a T a c c K o e  p y f lH o e  n o n e  p a c n o n o x c e H O  H a  k»k- 
h h x  C K J iO H a x  E y ic a H T a y  b I ] , e H T p a j ib H b ix  Kbi3buncyMax. 
M e c r o p o > K f lC H H c  o 6 T > e z iH H H e T  6 o j ie e  3 0 - th  K p y n H b ix  

( IO > K H b IH  I ,  E jIH H C H H H , I Ip H K O H T a K T O B b lH  H  f l p . ) ,  M e j lK H X  

ynacTKOB h  K a p b e p o B  (B o c to h h m h , 3 a n a f lH b iH ,  I l l H p o T -  

H b iH , f la f tK O B b iH  h  flp.). P y f lH b ie  T e n a  b ochobhom  n p n -  

y p o H e H b i k c y 6 n iH p o T H b iM  p a 3 J i0 M a M  [3]. 3 o jio to - 
CyJIb(j)HflHO-MbI[III>HKOHMCraH MHHCpa.IH3ami5I J1 0 K an H 3 0 - 

B a jia c b  b H 3 M e H e H H b ix  B y j iK a H 0 r e H H 0 - 0 c a f l0 H H b ix  o tjio - 
/KChhhx K a p a m a x H H C K O H  to jiih h  P R ( R ! . 2) .  TpyflH0000ra- 
T H M b ie  p y f l b i  HBJHHOTCH n p o S jIC M O H  B TCXHOJIOIHH y C -  

neniHoro o 6 o r a m e H H > i .  M H H e p a j i o r o - r e o x H M H H e c K H H  

c o c T a B  y n a c T K a  f la i iK O B M H  b n e p n o f l  1980-1990  r r .  H 3 y -  

■ la n n  C.il. K n e M n e p T ,  H .B . KoponeBa, 3 . E .  E e p T M a H ,  

C.M. K0Ji0CK0Ba h  flp.
B 2013-2014  r r .  b cbhsh  c iieoSxoflHMOCTbm perne- 

hhh npoSjie.vi no  TexHononiH HSBJieneHHa 30Ji0Ta H3 
ynopHbix pyfl b m  «H H H M P » oTflene T IIM C  HaMH 
HccjieflOBaHbi lieTi,ipe TexHOJioi HwecKHe npo6bi H3 neTbi- 
pex KapbepoB ynacTKa flaHKOBbift, noc'TynHBiiine H3 
TM 3-3 H rM K . B 3aflany HCCJieflOBaHHfl BX0flHH0 Hsyne- 
HHe XHMHnecKoro h  MHHepanbHoro cocTaBa pyflbi, tjiop- 
Ma naxo/KfleHHM 30H0Ta h  npH3HaKOB, b jihh io iuhx  Ha e ro  
H3BjieneHHe [1,2,4] .

M m iepa.ibiiM ii h  xHMHHecKHH cocTaB cyjib<}>H,a- 
hoh pyabi.

B M e m a i o m H e  nopo f l b i  npeflCTaBJieHbi B y j i K a H o r e H H O -  

O C a f l O H H b l M H  O T J I O J K e H H H M H  K a p a i H a X C K O H  T O J H H H  

(KapamaxcKaa c b h t3  nepeHMeHOBaHa b Toum y, n o  h c-

c n e f lO B a H H H M  3 . M .  A 6 f ly a 3 H M O B O H  h  flp ., 2 0 1 6  r . )  -  

n e c n a H H K a M H ,  n e c q a H O - K B a p u H T a M H ,  a j i e B p o n e c n a H H -  

K a M H  h  y r n e p o f lH C T b iM H  c n a H u a M H .  M e T a c o M a T H q e c -  

K H e  H 3 M e H e H H H  n o p o f l  B b ip a * a K ) T C H  B O K B a p u e B a H H H ,  

K a p 6 o H a T H 3 a H H H ,  C e p H U H T H S a U H H , X J 1 0 p H T H 3 a iIH H  H 
c y jib c J ) H f lH 3 a H H H .  T e K C T y p a  p y f l  BKpaiuieHHaa h , pe>Ke, 
npovKHjTKOBafl, naTHHCTaa.

XHMHHecKHH H MHHepajIbHblH COCTaBH p y fl npHBe- 
fleHbi b Ta6n. 1 h 2. no pe3yjibTaTaM cnjiHKaTHoro h 
aT0MH0-a6c0p6uH0HH0r0 aHanH30B, onTHnecKHx h
MHKp030Hfl0BbIX HCCJTCflOBaHHH paCCHHTaH MHHepajIb­
HblH cocTaB pyflbi (Ta6n. 3). TnaBHbiMH pyflHbiMH 30JI0- 
Tocoflep’/KamHMH MHHepajiaMH HBJiaioTca i mpm  h  apce- 
HonnpHT. BTopocTeneHHbie cyjib({)Hflbi -  c(})ajiepHT, 
xajibKonnpHT, raneHHT, cepeopncTbie, >Kejie30- 
HHHKOBbie, pTyibcoflep>KamHe 6jieKHbie pyflbi 
(4>peH6eprHT, Fe-Zn, Hg TeipaaflpHT). TuaBHbie nopo- 
floo6pa3yioiHHe MHHepajibi b pyflOBMemaioiHHX nopo- 
flax KBapu, noneBbie ninaTbi h  npoflyKTbi h x  raflpoTep- 
MajIbHOrO H3MeHCHHH (cepHUHT, XJIOpHT, KapooHa™, 
nacTHHHO, anbGHT). 5KHJibH0-np0>KHJiK0Bbie MHHepajibi — 
KBapu (b  ochobhom ), Kap6oHaTbi (ao jio m h t, aHKepHT, 
KajibUHT) h , peace, ajibOHT. AKueccopHbie — anaTHT, 
MOHaUHT, KCeHOTHM, UHpKOH, pyTHJI. HeHHblH KOMnO- 
HeHT — 30JI0T0 h  nonyTHMH — cepe6po.

Pyflbi H3 KapbepoB ynacTKa /],aHKOBbiH He3HaHHTenb- 
HO OTJIHHaiOTCa COflep'/KaHHHMH 30JI0Ta H Cyjlb(J)HflOB.

JJauKoebiu 1+2 (n p o 6 a  153) c o c t o h t  H3 H3MeHeHHbix 
ajieBponecnaHHKOB h yrjiepoflH C Tbix cuaH ueB . B OKBap-

ropHbiu eecmnuK Y36eKucmaHa Ns 4 (71) 2017
51



^  GEO LO G iYA /rEonom a

Ta6nnMa 1
X k i M n n e c K M M  c o c T a B  p y A  y s a c T K a  flaiiKOBbm

KoMnoHeHT 
cojicpvKaiiHe, ° /

JlaHKOBbiH 1+2, n p o S a  153, ropH30HT 270
Si02 Fe20 3 FeO T i0 2 MnO a i2o 3 CaO MgO Na20 k 2o
48,0 6,5 2,1 0,94 0,068 16,4 5,1 0,52 2,0 3,8
Sium. Scvjibd). s o 3 p2o 5 c o 2 -h 2o n.n.n. Au, g / t Ag, g / t As rv DPI.
4,85 4,71 0,34 0,98 , 4,62 0,2 9,08 2,5 2,2 0,88 3,15

JlaiiKOBbiii 1+2, n p o 6 a  154, ro p n  lo in  270
Si02 Fe20 3 FeO T i0 2 MnO a i2o 3 CaO MgO NazO k 2o
46,0 7,0 1,4 0,86 0,06 17,0 4,48 1,0 3,1 3,2
V̂h'uii. Scy.ib*. so , P2o 5 c o 2 -h 2o n .n .n . Au, g / t Ag , g / t As C„pl.
5,63 5,57 0,16 0,54 5,06 0,1 10,5 1,66 43,0 0,4 3,52

flaHKOBbiii 5, iipofia 169, ropnW H T 330
Si02 Fe20 3 FeO T i0 2 MnO a i2o 3 CaO MgO Na20 k 2o So6m.
43,0 6,82 1,98 0,89 0,11 14,25 6,78 4,0 1,0 3,8 4,67

Scy.ib*. s o 3 p2o 5 c o 2 -h 2o u.n.n. Au g / t Ag,?// As C0pr.
4,25 1,04 0,94 7,92 0,58 12,0 2,27 13,8 0,9 2,52

JlaiiKOBbiii 3+4, n p o 6 a  172, ropm oni 335
Si02 Fez0 3 FeO T i0 2 MnO a i2o 3 CaO MgO Na20 k 2o S06111.
43,07 5,83 2,88 1,94 0,12 11,25 8,2 4,4 3,0 2,3 4,84
Scv.,,.*. s o 3 p2o 5 c o 2 -h 2o n.n.n. Au, g/t Ag, g/t As Copr.
4,76 0,2 1,35 9,46 0,2 12,0 1,8 2,0 0,98 2,91

r ipuM eua H ue. A H a m 3 b i M cuioo6beM H bix n p o 6  eb ino im eH U  am 0M H 0-a6c0p6 tfU 0H H b iM  u  cunuKam H biM  M em odaM U  e x u M u n e cK o ii J iaO opam opuu

rn  «HMMMP».
Tadnuua2

X M M M H e c K U M  n  m m H e p a / ib H b iP i  c o c T a B  p y f l  y n a c T K a  f la M K O B b iM

HoMep
lipuobl

XapaKiepncTHKa 
h imcirhhi.in nopoa

Coae )vKaime, g/t CoaopvKaiiiit, %
Kapbep Au Ag So6m

SO,
As

FeAsS
ĉy.ib(p.
FeS2

AjieBponecnaHHK (cpeflHHii npoSa) 2,21-2,5 1,73-2,2 4.85-4.54
0,3-!-0,05

0.88-0.99 
1,9-2,0

4.71-4.54
8,12-7,7

AjieBponecnaHHK (in vyijj) 1,8 0,59 32  
0,25

1.04
2,26

3J.
4,98

153 Cyjib<j)HflHbiii KOHueHTpaT (icjiacc +1 mm) 9,5 9 32,18
0,38

£ 8
-10,44

-32.03
56,16

Cyjib(J)HiiHbiH KOHueHTpaT (KJiacc -1 mm) 20 9,3 30.71
0,63

12.0
26,09

-30,46
47,42

JlaiiKOBbiH
MoHOMHHepajibHbiii nnpHTOBhiH 
KOHueHTpaT 8,36 7,02 42,61

0,2
7.81
16,98

42.59
73,5

1+2 OKBapuoBaHHbiH yr.iiici hi it e.niHCu 
(cpejmss npo6a) 1,63-1,66 39-43 5.34-5.63

0,05-0,16
0.48- 0.4 
1,04-0,9

5.34-5.57
10,9-10,1

OKBapUOBaHHblH yrjlHCTblH 
cnaHeu (uixytj))

0,22 2,3
4J)

0.14
0.18
0,39

4,844
8,93

154 Cyjib<J)HAHbiH KOHiieHTpaT (Knacc +1 mm) 9,6 650
34,44
0,22

0.92
2,0

34.354
63,59

Cyjib(j)HaHbffl KOHueHTpaT (KJiacc -1 mm) 14 475 33,93
0,27

2A
-5,65

33,822
61,25

MoHOMHHepajibHbiii nHpHTOBbiii 
KOHueHTpaT 4,6 100 47,59

<0,1
0.66
1,44

47,57
88,56

AneBpocjiaHeu c npocjiofiKaMH necnaHHKa 
(cpeaHsa npo6a)

1,65-2,27 12-13,8 4.47-4.67
0,36-1,04

0.93-0.9
2

4.11-4.25
-7,2

JJaHKOBMH
5 169

AjieBpocjiaHeu c npocjioiiKaMH necnaHHKa 
(mTyi))) 1,4 24 1A

0,32
1.26

-2,74
5,372
-9,05

Cyjib(j)MflHbiH KOHueHTpaT (KJiacc +1 mm) 11 47,5 33,72
0,46

4 J
-10,44

33.536
58,95

Cyjib(j)HOTufi KOHueHTpaT (icnacc -1 mm) 18 37,5 32,38
0,26

11.2
24,05

32.276
-52,02

^a.'iKOBl.lii
3+4

AjieBponecnaHHK c npocjiOHKOH 
yniHCToro cJiaHua (cpeaHaa npo6a) 1,8-2,4 2-1,59 4.84-4.73

0,2-0,05
0.98-1.17
2,1-2,54

4.76-4.73
-7,3

172 AneBponecMaHHK c npocjiOHKOH 
yraucToro CJiaHua (uiryit))

1,6 2,3 7.68
0,08

1© 7,648
-12,72

CyjIb(J)HJlHbIH KOHueHTpaT 10 7 SO,=0,5 HeT MaT. HeT. MaT.
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UOBaHHtix, cepHUHTH3HpoBaHHbix ajieBponecHam ucax 
cyjib(|)Hflbi o 6p a 3y K ) T  n p 0>KHJiK0ByK>, BKpamieHHyio, 
peace rHe3/iOBHHHO-iMTHHCTyio TeKCTypy.

KBapu Tpex pa'iHOBH/iHOCTCH:
a) K B a p u  I bxo jih t b cocTaB nopo/ibi, 3e p H a  p a 3M e p o M

0,001-0,05 HenpaBHJibHOH, OKpyrjiOH (J)opMbi;
6) KBapu II M e T a c o M a i  H M e c K H H  OK a f i M J i a e T  H H T e p c r o -  

UHH py^Hbix MHHepanoB, naxo/iMTCH b accounauHM c ce- 
pHUH I OM H KapOOHaTOM;

b) KBapu III TOHKO-npCraCHJIKOBblH, HaCTO C BfSllOMeHH- 
eM ajib6HTa. Pa3Mep e ro  3epeH o t  0,1 a o  1,0. OopM a Bbi/ie- 
jieHHH HenpaBHJibHaa, yrjiOBaTaa, KceHOMopcjmaa. Ajib6HT 
b npo/KHJTKe pa3MepoM 0,05-0,25. B nopcvie iuiarHOKJia3 
KHCJioro cocTaBa h HMeeT 3epHa pa3Horo pa3Mepa.

CepwuHT h  Kap6oHar pa3BHBaiOTCH no noneBbiM uinaTaM, 
o 6p a 3y K > T  T 0H K 03e p H H C T 0- H e m y H H a T b i e  B b i a e n e H H a  h  

3eMJiHCTyio Maccy. B  MeTacoMaTHTe pacnpeaeneH H e p y a -  
h h x  h HepyflHbix MHHepanoB HepaBHOMepHoe, b  cpe/i- 
H e M ,  % :  n H p H T a  ~  8; a p c e H o n n p H T a  ~  2; K B a p u a  ~  21; 
cepm urra  -  32 ,2 ; xjiopma -  1,5; Kap60HaT0B -  9; y rjie - 
poAHCTbix BemecTB ~ 3-3 ,5 ; Au ~ 2,5 g/t, Ag -  
2,2 g/t. B OT^enbHbix MecTax MeTacoMaraTa, r /ie  npico 
Bbipa5KeHbi npo u ecc  OKBapucBaHHa (npowHJiKOBO- 
)KHJibHbiH K B a p u  c BKJIK34C H H C M  ajib6nTa ) ,  naSjiiojiaeiCH 
H H o e  c o o T H o m e H H e  M H H e p a n o B :  K B a p u a  h  i u i a i H O K J i a i a  b  

flBa p a 3a  6ojibiue (~  4 5 %  h  eooTBeTCTBeHHo ~  4 0 % ) h  

Hao6opoT, npHMepHO b o  c t o j i b k o  »ce pa3 MeHbrne Kap- 
6o H a T a  (~ 5 % ) h  r j i a B H b i x  30j i o t o h o c h h x  c y j i b cjw/iOB 

(~ 3-4% ); Au -  1,8 g/t, Ag ~ 0,6  g/t. CoflepxcaHHe cepH- 
UHTa pe3KO na^aeT  o t  ~5 a o  10%  (cm. ra6ji. 1-3).

C rHflporepMajibHo npo>KHJiKOBO->KHjibHbiM icBapueM 
accouHHpyMT cyub(j)Habi, cyjibcjjocojiH Pb, Sb 6o;iee 
no3flHen reHepauHH h b t . i .  nos^HHC TOHKOKpHCTajuiHHe- 
ckhh nnpHT b (J)opMe Ky6a h HrojibnaTbiH apceHonnpHT.

/JauKoebiu 1+2 (n p o 6 a  154). IlHpHTH3HpoBaHHbiH, 
cepHUHTH3HpoBaHHbiii yr;iepo;iHCTbiH cuaHCu c MeHee 
p33BHTOH KBapU-Kap60HaT-apCeH0nHpHT0B0H MHHepajiH- 
3auHCH b cpcjHeM co/iep>KHT, % : im pH ra ~  10,5; apceHO- 
nHpHia ~  1; KBapua -  14,6; cepnuHTa -  27 ; xjiopma -  
2,8; Kap6oHaTOB -  8; yrnepoAHCTbix bciucctb -  3,5-4; A u -  
1,63-1,66 g/t, A g  -  39-43 g/t. MeeraMH coacp>KaHHe 
cyjTbcjjHAOB .aocTHraer 15%  (h3 hhx 90%  ot o6iuefi Mac- 
ch coctoht H3 nnpHTa), a  yrnepoflHCTbix BeiuecTB 0 5 % . 
Cojep>KaHHe 30Ji0Ta h  cepeG pa pe3KO naaacT ao 0 ,22  g/t 
H COOTBeTCTBeHHO 2,3 g/t (cm. Ta6jl. 1-3).

O tm cthm , mto b 3 to h  npo6e pa3BHT im p m  6onee paH- 
HeW aopy^HOH reHepauHH, KOTopbift TaK >«e, KaK rinpHT 
6onee no3AHCH reHepauHH, Maji03HaHHMbiH Ha 30jio to , TaK 
>Ke, HMeeT KySmecKHe 4>opMbi BbifleneHHH, h o  n o  cpaBHe- 
hhk) c npeabiaymHMH, oh h  oojiee KpynHbie h  Haxo^HTCH 
raaBHbiM 06pa30M b accounauHH c yrnepoflHCTbiM B e i u e -  
ctbom . rinpHT I, no  pe3ynbTaTaM aHajiH30B sjieKipoHHoro 
MHKp030H/ia, He HMeeT npHMecH A s (Ta6n. 4).

Cynb(J)Hflbi o6pa3yioT jih h ch h o  BKpanneHHyio h  jih- 
H e H H o  n p 05K H J i K0B y K )  T e K C T y p y .

JlaiiKoebiti 5. Ilp o S a  s t o to  Kapbepa npe^CTaBjieHa 
H3MeHeHHbiM aneBpocnaHueM c to h k h m h  npocnoHKaMH 
h JIHH33MH necnaHHKa. Cy^b(j)HaH3HpoBaHHbie, Kap6oHa-

TH3HpOB3HHbie, CepHUHTH3HpOBaHHbie H MeHee XJlOpHTH- 
3HpoBaHHbie KBapu-nojieBOuinaTOBbie n o p o a b i h m c io t  
BioiioHeHHH yrjiepo/iH C Tbix BemecTB a o  2-3% . B  y c p e a -  
HeHHOH TexHOJiOTHHecKOH n p o 6 e  p y a b i coflepxcaHHe, % : 
n n p r n a  ~  7,2; apcenoriHpHTa ~  2; K B a p u a  -  20 ,7 ; c e p n -  
UHTa —28,8; x jio p H T a -6 ; K ap6oH aT O B - 17,5; Au -  1,65- 
2 ,27  g/t, Ag — 12-13,8  g/t.

P a cn p eaen eH H e  MHHepanoB b MeTacoMaTHTe b ochob- 
hom  HepaBHOMepHoe. B  6 o jie e  0 KBapu0 BaHHbix h  K ap6o- 
HaTH3HpoBaHHbix M ecrax co/iepacaHHe cyjib(f)H^OB a o c th -  
raeT 15% . CoaepacaHHe Au hhvkc (1 ,4  g/t), a  Ag, Hao6o- 
poT, b ;iBa p a3 a  6 o jib m e  (24 g/t), neM b n p e /ib m y m eii. 
H aao  oTMeTHTb, h to  cyjib4)H;ibi b n p o 6 e  /JaiiKOBbiH 5 
HacTHHHo oKHcneHbi. CTeneHb okhcjichhh  ~  2 -3% , 
pe>Ke, /jo  5%  (cm. Ta6ji. 1-3).

JJauKoebiu 3+4. M aTepnaji 3 to h  npo6bi c o c to h t  H3 
CyjIb([)HaH3Hp()BaHHOrO, C e p H U H T H 3H p O B a H H O r O ,  K a p 6o- 

H aT H 3H pO B aH H O rO  H M eH e e  O K BapU O B aH H O rO  H XJIOpHTH- 

3H p o B a H H o r o  a j i e B p o n e c n a H H K a  ( n e c n a H O - K B a p u H T ) ,  

KOHTaKTHpyioiuero c yrjiepo^HCTbiM cnaHueM.
KBapu b H 3y M e H H b i x  T e x H o n o T H H e c K H x  n p o 6a x  H M e e T  

HecKOJibKO pasHOBHaHOCTCH: riopoaooGpasyiomHH, rn a -  
p0TepMajibH0-MeTac0MaTHHecKHH (3epHHCTbie h  npo- 
acHJiKOBbie aHajiorH). M acro o h  o 6p a 3y e T  m oho- h  6hm h- 
HepajibHbie to h k h c  c e K y o j n e  h  jih h ch h o  p a c n o n o a c e H -  

Hbie n o  cjiaHueBaTOCTH K B a p u ,  K B a p u + K a p 6o H a T H b i e  npo- 
5K H H K H ,  m = 0 ,1-1,0 .

Cyjib(j3H/ibi oG pasyror BKpanjieHHyio, pe>Ke, naTHH- 
CTyio h npoacHJiKOByio TeKCTypy.

B o  BMcmammeH n o p o a e  pacnpe^ejieHHe py/jHbix h 
HepyztHbix MHHepanoB HepaBHOMepHoe, b cpeaHeM, %: 
iiHpHia -  7,3 (HHor^a no 13); apceHonnpHTa ~  2,3 
(MecTaMH a o  ~  4 ,4); KBapua ~  15; cepnuHTa -  9 ,5; xnopn- 
Ta — 7; KapGoiiaTOB -  20; ynnepo,aHCTbix BemecTB a o  3; 
Au -  1,8-2,4 g/t; Ag -  1,59-2 g/t.

E jia ro p o a H b ie  M eTajuibi: (JjopMa naxovKjeHHa, 
pacnpe/ie jieH H e.

3onomo. B  n p o u e c c e  MMKpocKoriHnecKoro H aSniofle-
HH5I H aH3JIH30B SJieKTpOHHbIM MHKp030HJI0M flJUI 30JI0Ta 
rnaBHoii h  npo^yKTHBHoii napareHeiMMecKOH accouna- 
UHeft HBJiaeTCH 30ii0T0-apceH0nHpHT-nHpHT0Baa. Ochob- 
H a x  (} ) o p M a  n a x o v K T i e H H a  30Ji0T a  - o n T H H e c K H  h c b h ^ h m o c  

(yubTpa- h TOHKo^HcnepcHoe h T.a.), pe>Ke, caMopoaHoe 
(BHflHMoe) b nupMTe h apceHonnpHTe.

n o  p e 3y j I b T a T a M  H C C J i e ^ O B a H H H ,  30JI0T 0H 0C H 0C T b  

n p o 6 py;ibi b ochobhom  3a B H C H T  o t:
а) c T e n e H H  cy;n»c|)H;iH3a u H H  h  o c o 6c h h o  cyjibc[)H^HO- 

MbinibHKOBHCTOH MHHCpajIH3aUHH. B  6oH ee 30JI0T0H0C- 
Hbix n p o o a x  c o o T H o m e H H e  a p c e n o i i H p H  ra  k nnpHTy n p n -  
MepHo 1:2; 1:3; 1:4. I lp n  cooTHomeHHax 1:5 h  6onee  5 
p a 3 H a G j n o a a e r c a  p e 3K o e  C H H ) K e H H e  c o a e p * a H H H  30H 0Ta. 

3t h  xapaicrepH bie  nepTbi o t m c t j t h b o  npoaB neH bi b  n p o -  
6a x  p y a  /laiiKOBbiH 5 h  /laHKORbiH 3+4, r ^ e  XasPy:Zpy =  
1:2, 1:3 ( c m .  T a 6ji. 2-3);

б) b 3 th x  y n a c T K a x  no c p a B H e H H i o  c flaiiKOBbiH 1+2, 
6o n e e  pa3BHT n p o u e c c  x n o p H n o a u H H  h Kap6oHaTH3auHH.

n o  pe3yjibTaTaM aT0MH0-a6c0p6uH0HH0r0 aHajiH30B b 
n po6ax  'pyn y n a c i K a  f l aHKOBbiii cojiep>KaHHe 30H0Ta ko-

■ ..= = = = =  ....—= = —...... .......
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Ta6nnqa3
Bem ecTBeHHbm  cocTaB  M anooS 'beM H bix npo6 ynacTKa f la iiK O B b iii n pa3M epb i M M HepanbHbix 3epeH

/ l a i i k O B b i i i  1 + 2 A a i i K O B b i i i  5
l a H K O B b i i i

3 + 4

M m i e p a j i

i i p o o a  1 5 3 u p o O a  1 5 4 n p o S a 1 6 9 n p o o a 1 7 2 C a M o p o a H o e

3 0 J1 0 T 0

E f l .  3H. 

< 0 , 0 0 1

E a .  3 h . 

< 0 , 0 0 1

E a .  3 h . 
< 0 ,0 0 1  

- 0 , 0 0 2

E f l .  3H. 

< 0 , 0 0 1 -  

0 , 0 0 2

H H T e p M e T a j i J i H a b i :

C u  x  Z n  c o e a H H e H H H

E fl. 3H. 
< 0 ,0 0 1 - 0 ,0 2

E fl. 3H
> < 0 ,0 0 1 - 0 ,0 5

E fl. 3H, 
< 0 ,0 0 1 - 0 ,0 3

Efl.3 H. 
< 0 ,0 0 1 - 0 ,0 1

C y . ih f t iH  i b i :  r iH p H T
8 .1 2

0 ,0 8 - 2 ,0
10.1

0 ,0 0 5 - 1 ,5  (0 ,0 5 - 0 ,3 )
- 7 . 2

0 ,0 1 - 1 ,0

1 3
0 ,0 1 - 1 ,5

( 0 ,0 2 - 0 .0 5 )

A p c e H o n H p H T L 2
0 ,0 0 5 -0 ,5

0 j9
0 ,0 1 - 0 ,2 ( 0 ,0 1 - 0 ,1 )

- 2 . 0  
0 ,0 0 1 - 0 ,2  (0 ,0 5 -  

0 ,1 )

- 2 .1  
0 ,0 0 5 -1 ,5  
( 0 ,3 - 0 ,5 )

X a j ib K o r m p H T
E fl. 3H.

0 ,0 0 1 - 0 ,0 2 0 ,0 0 1 -0 ,1 0 ,0 0 1 -0 ,1 0 ,0 0 1 - 0 ,0 5

C ij) a j ie p H T 0 ,0 0 1 -0 ,0 5 0 ,0 0 1 -0 ,1  (0 ,0 1 - 0 ,0 5 ) 0 ,0 0 1 - 0 ,2 0 ,0 0 1 -0 ,0 5

T  a jie H H T 0 ,0 0 1 - 0 ,0 0 2 0 ,0 0 1 -0 ,0 1 0 ,0 0 1 - 0 ,0 0 7 0 ,0 0 1 - 0 ,0 0 3

A h t h m o h h t - 0 ,0 0 1 - 0 ,0 5 - -
C y jib < j> o c o J iH , c y . i t . ( j i o a p c e i i H . i b i

P b - S b ,  N i ,  Co-As -  . t / k c m c o h h t ,  

K o S a j i tT H H , S y p H O H H T , repcaoptl>nT

E a .  3H.
T  OHKOKpHCTaJIJIHHeCKHe

M m i e p a . i b i  r p .  5 . i e h i h i x  p y a :

r e T p a a a p H T  h  e r o  pa3H O B H aH O C T H  

( F e - Z n ,  H g  h  t .a .)

P . 3H. 
0 ,0 0 1 - 0 ,0 4

P. iH. 
0 ,0 1 - 1 0 ,0 ( 0 ,0 1 - 2 ,0 )

E fl. 3H. 
MHKpOHHbie

B i o p i i ' i m . i e  p y a H b i e  M H H e p a j i b i  

3 0 H b l  O K H C JieH H il : 4

r  c t h t  - r n ; i p o r c T H T
E fl. 3H.

0 ,0 0 1 -0 ,3
P . 3H.

0 ,0 0 1 -0 ,3
H . 3H.

0 ,0 0 1 - 0 ,4
H . 3H.

0 ,0 0 1 -0 ,5

C K O pO flH T
E a .  3h

T0HK03epHHCTbie
X a jIb K 0 3 H H

K o B eJM H H

l I o p o . i o o O p a j y i O L i u i e  M H H e p a jib i  H 

n p O a y K T b l  HX H’SMCHCIIHH

K B a p u
- 2 1 . 0

0 ,0 0 1 - 1 ,0
( 0 ,0 5 - 0 ,2 )

1 4 .6
0 ,0 0 1 - 0 ,2

- 2 0 . 7
0 ,0 0 1 - 0 ,0 5

1 5 .2
0 ,0 0 1 - 0 ,5

r i o j i e B b i e  i m i a i b i :  I l j ia rH O K J ia 3 b i
1 8 .0

0 ,0 5 -0 ,0 2 5
2 8 .8

0 ,0 0 1 - 0 ,0 0 5
8J>

0 ,0 0 1 - 0 ,0 0 5
2 5 .1

0 ,0 0 1 - 0 ,2

K a jT H eB b iii noJieBofi u i n a T M
0 ,0 1 -0 ,0 3

P.3H.
0 ,0 0 1 - 0 ,0 0 3

- 2 . 4
0 ,0 0 1 - 0 ,0 0 5

L 0
0 ,0 1 -0 ,1

C . i K U b i :  6 h o t h t PejIHKTbl

C epH U H T
32,2 27,0 28,8 9,5

T OHK OH em yitoaTbie

X a o p i m . i :  n p o x j i o p H T ,  neHH HH h  

a p . F e  pa3H O B H aH O C T H

1,5 2,8 6,0 7,0
ToHKOM eiuyHHaTbie

k a p o o H a i  b i :  K a jib U H T , aHKepHT,
BOJIOMHT

92
0,001-0,1

-8.0
0,001-0,005

17.5
0,001-0,01

20
0,001-0,05

B e p T H e p H T  h  r p .  6acTHe3HTa E fl. 3H. / T0HK03epHHCTbie

A K u e c c o p K b i e  M H H e p a j ib i :  p y r a j i
-1.0

0,001-0,05
-0.9

<0,001-0,003
-0.9

0,001-0,005
-1.9

0,001-0,01
A n a T H T

2*3
0,001-0,1

-1.3
<0,001-0,005

>2.2
0,001-0,005

-1.9
0,001-0,03

M o H a u H T  h  ap .< t> o c(t)aT b i P 3
E fl. 3H.

T0HK 03epHHCTbie

0,001-0,05
Uhpkoh 0,001-0,05
KceHOTHM 0,001-0,01
B n n a o r 0,001-0,05

C y . i b t j i a T b i :  6apHT h  a p .  

cyjib(})aTbi (apo3HT)
-1.0 -0,5 -3,0 -0.6

0,01-0,1 T  0HK03epHHCn>ie 0,001-0,05

y r a e p o a H C T b ie  B-Ba: rpa<J)HT h  a p .  

a H a j io r a  Y B

~3,0-3,5 3,5-4,0 -2,5-3,0 3,0
K 0JIfl0HflH0-T0H K03epHH CTbie
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Ta6nm_(a 4
XnMMsecKUM cocTaB pyAHbix M M H e p a n o B  y n a c T K a  flaMKOBbiii 

no flaHHbiM aneKTpoHHoro MMKp030HflMp0BaHMn

Hoiviep
npooi.i K a p b e p Co;iepvKaiine xHMHHecKoro i J i e M e i r r a ,  %

Mniicpa.li,i. CaMopo.moe 30J10T 0.

r ip 0 6 H 0 C T b ,  %o Au Ag Fe <l>opMy.na

169 flaftK O B biii 5 821 82,07 15,46 ___  Au 1 Ah
842 84,15 15,85 Au3Ag

172 i la i iK o c u H  3+4 771 77,10 18,31 4,59 (Au,Fe)i4 Ag^
765 76,48 18,69 4,83 (Au,Fe)nAg4

Cy.ihtbH i i . i :  A p c e H o n i tp H T

Fe As S <I>(ipMv.ia
153 flaHK OB bifi 1 + 2 34,62 43,69 21,69 FeAsn qSi?
169 /laHKOBUH 5 34,99 40.47 24,54 FeAsQoS^

r in p H T

Fe As S
153 XlafiKOBblH 1+2 43,74 55,35 FeS2.i6
169 flafiK O B biii 5 44,96 3,39 51,64
172 Z(aiiKOBbiH3+4 44,64 0,14*(cjieflbi') 55,22 FeS^Ls ....

X a j ib K o n u p H T

Cu Fe S
154 JJaHKOBblH 1+2 35,15 36,83 36,95 FeCuS,
172 ZJaHKOBblH 3+4 34,79 30,45 34,75 FeCuS?

Ag, Fe-Zn h Hg cO iie p v K a in H e  6 . i e K J i u e  p v f lb i  (H3 rpynnbi TC T pa9/ipH Ta

169 /JaiiK O B biii

5
Fe Cu As S Ag Zn Sb Hg <t>opMViia

9,77 27,51 29,71 4,95 4,10 23,97 (Cu,Ag)2,43(Fe,Zn) 1,2 Sb, S4,7h™ 
(Cu,Ag),j(Fe,Zn)3.6 ■ Sb3 S14.!

3,42 32,41 0,56 24.90 6,30 4,47 27,93 (Cu,Ag)io(Fe, Zn)2 Sb4 S,32,56 3,11 0,2 23,3 9,96 3,90 28,98
154 /{[IM K OIil.Ili

1+2
4,08 47,60 15,68 0,87 4,57 24,95 2,24

(Cu,Ag)io(Fe,Zn,Hg)2 Sb4 S13
3,67 36,31 23,37 1,20 3,26 29,13 3,05
3,96 35,65 23,94 1,21 3,34 29,21 2,69
4,57 38,03 21,79 1,16 3,37 28,39 2,69
4,09 42,42 18,72 3,74 27,60 2,36

jieSjierca o t  1,63 a o  2,5 g/t h  npoayicrax h x  o6oi amcHHa 
o t 9,5 flo 20 g/t (cm. Ta6ji.2). HecMoipa Ha sto  h3 nerbipex 
npo6 yMacnca /JaiiKOBbiH, b a,Byx amiuiHefiax (h3 36 uit.) 
KaptepoB .flaMKOBbiH 5 h flaftKOBbiH 3+4, oOHapyaceHbi 
eAHHHHHbie MHKpOBKJIIOHeHHa CaMOpOJIHOFO 30JI0Ta B 
nupHTe (npH yBeuHHeHHH b 500 h  1000 pa3). OcHOBHaa 
nacT b 30H0Ta HeBHan.viaa, b b h ^ c  «HaHO» nacT H u b 
iinpHTc h  apceHormpHTe.

CaMopo^Hoe 30jioto m  npo6bi flaiiKOBbiH 5 naxo/iHTca 
b MbinibaKOBHCTOM nHpHTe. O ho  HacTHHHo cp ac rae rca  c 
a p c e H o n H p n T O M  h  6jieicnoH pyaoH. 06p a 3y e T  3ojtoto- 
apceH0nHpHT-TeTpa3flpHT0BbiH MHKponapareHe3HC. OopMa 
BKJiiOHeHHa TaSjiH-raaTaa, pa3Mep 2,0 mkm. 3 o h o to  yMe- 
peH HO  BbicoKonpoSHoe -  821-842%o (pnc. 1; cm. Ta6ji. 4).

T 0H K 04H c n e p c H 0e  30jioto p a 3M e p o M  1,5 m km  m  
npo6bi ynacnca flaiiKOBbiH 3+ 4 4>yTJiap006p a 3H0H 4>op- 
Mbi BbijieneHHa. rtpoGHOCTb A u -  765-771% o. O ho  HMeeT 
npHMecb v K e n e3a  a o  4 ,83% , M a r H H T H o e  (pnc. 2; T a 6n. 4).

Cepedpo HaxoflHTca b cocTaBe caMopoaHoro 30Ji0Ta 

o t  ~  15,5 ao -18,7% , a TaioKe cepeGpocoacpvKamcM t c t - 

pasapm-e (Ag ~ 1,2-6,3%) h <J>peH6eprHTe (Ag ~ 10%).
C y jii» (J )H a b i h  h x  3 H a > ie H H e  b  k o i i i i c h  i p a iu m  6 j i a -  

r o p o a H b ix  M e T a j u i O B .

IlpoSbi ynacTKa /JaiiKOBbiH OTHOcaTca k yMepeHHO 
cyjiwjjHflHOMy miaccy pyabi.

Ilupum. H aH6ojiee p a c n p o c T p a H e H H b m  p y a H b i f i  m h- 
Hepaji b 30Ji0T 0-cyjib(J)HjxH0- M b i u i b a K0B b i x  p y a a x  n p o 6

y n a c T K a  f la iiK O B M H  K o K n a ia c c K o ro  pyaHoro n o jia .  O h  

a B J i a e T c a  oaHHM H3 raaBH eftiim x K O H i i C H T p a r o p o B  caMO- 
p o a n o r o  30H0Ta. B pyaoBMemaromMx n o p o a a x  H a 6 a io -  

a a e T c a  H e c K 0H b K 0 p a s H O B H a H O C T C H  i i M p m a :

ITnpHT I 6onee  paHHCH reHepauHH. Haxo/iHTca b ac- 
couHanHH c  yrjiepoancxbiM  BemecTBOM, cepnuHTOM, 
peace, xjiopHTOM. O opM a Ky6nHecKaa. Pa3Mep KpHCTaji- 
jiob o t  0,05 a o  2,0.

riHpHT II 30Ji0T0C0aep*amHH, o6pa3yer nocaoiiHbie, 
np05KHHK0B0-BKpanjieHHbie h r HesaoBbie cKonneHHa. 06- 
pa3y er  neHTaroiiaoaeKaaapHHecKHe h ap. cjio>KHbie (jiop- 
Mbi K p n c T a j u i O B . Macro H a x o / t H T c a  b c p a c T a H H H  c a p c e H O -  
nnpHTOM, COflepHCHT TOHKHe BKJiiOHeHHa xajIbKOIIHpMTa, 
ccjjajiepma h 6aeicaoH pyaM. FIoBepxHOCTb MHHepana 
HepoBHaa, ry6Lia7aa, TpemwroBaTaa. TpciiiHHbi KaTaKJia3a 
3aneiiHBaiOTca HepyaHbiMH M H H ep an aM H . Pa3Mep 3epeH 
ot 0,05 ao 1,0. MHKpOBKJIIOHeHHa caMopoflHoro 30Ji0Ta 
H a 6jIIOflajIHCb B 3TOH pa3HOBHaHOCTH n n p H T a ,  30JI0T0- 
apceH0nHpHT-niipHT0B0H napareHeTHnecKOH accoiiHaiiHH 
(cm. pnc.l, 2). IIpo6HocTb caMopoaHoro 30Ji0Ta b impure 
765-842%o. rinpHT HMeeT npHMecb As ao 3,4%.

I I h p h t  III 6 o jie e  no 3aH eH  reHepauHH, i ia x o a H T c a  b 
K B apu-K ap6oH aT H bix  h  KBapu-Kap60HaT-ajib6HT0Bbix 
np05KHJiK0B0->KHJibHbix 06 p a 3 0 B a H H a x . O h  o 6 p a 3 ye T  

x o p o m o  orpaHeHHbie Ky6HnecKHe (JiopMbi KpncTajinoB. 
HaXOaHTCa B aCCOUHaUHH C AJIHHHOnpH3MaTHHeCKHMH H 
HrojibnaTbiMH BbiaeueHHaMM apceHonnpHTa.
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P u c .  1 . C a M o p o f lH o e  3o n o T O  (n p K o  6 e n o e )  b  c p o c T K e  c  a p c e H O - 

n n p n T O M  (T y c K n o -5 e n b iM )  n  c e p e S p o c o A e p w a m u M  T e T p a a f lp w -  
t o m  ( c B e m o - c e p b iM )  H a x o flM T c n  b  n n p H T e . riM pM T  H M ce T  n p n -  

M e c b  As~3,4%. Ahui/im4> Kfl-5. f l p o 6 a 169, A a iiK O B b iM  5.

riponeccb i rHricpreHHoro 3aMemeHH5i nnpnT a cym e- 
CTBeHHoro pa3BHTHH b pyzje He hm cio t, KpoMe ynacTKa 
iJafiKOBbiH 5, r\ae cT en em . okhcjichhh  a o  5% .

ApceHonupum. BbwejieHbi abc  pa’inoBHanocTH apce- 
HonHpHTa:

A p c e H o n n p H T  I 30Ji0T 0H 0C H b i H ,  n p n y p o n e H  k  30H a M  

6epC3HTH3aiiHH. CjIO>KCH K0p0TK0-npH3MaTH4eCKHMH, 
yfljiHHeHHo-npH3MaTHHecKHMH, CTOJiGnaTbiMH, nceB /io - 
O H I I H p a M H ^ a j T b H b l M H  K p H C T a j D i a M H .  06p a 3y e T  C p O C T K H  c 

30JI0T 0C0a e p ' / K a m H M  n H p H T O M  II. f p a H H U a  C p O C T K O B  

n a c T o  poBHbie. K p H C T a n n b i  c n a 6o  K a T a K J i a3H p o B a H b i .  
A p c e H o n n p H T ,  B  O C H O B H O M ,  MejIKOKpHCTajIJIHHCCKHH. 

P a 3M e p b i  B b i a e j i e H H H  B a p b n p y i O T  o t  0,051 ,50 1,5 n p e o 6- 

jiaaaiOT 0,05-0,3.

A pceH onnpH T  n  nnpH i h m c io t  BsaHMHbie m hkpobk- 
JTIOMeHMSI, HTO CBHaeTejIbCTByer 06  HX 6jIH3KO OflHOBpe- 
MeHHOM 06p a 30B a H H H  B 30J10T 0- I l H p H T -

apceHonnpHTOBOH accoiiH auH H . B apccH onnpH TC , KaK h 
b nnpHTe, BCTpenaiOTca to h k h c  M H K p o B K i n o H e H H a  xajib- 

K onnpnT a, ccjjajiepKxa, GueicjiOH p y a w . C aM opoflH oro  
30H0Ta b MHHepajie He o 6 H ap y * eH o . B jiaropoA H biii Me- 
TajUI HaXOAHTCH B HeM B HeBHflHM OM  COCTOHHHH, O HCM 
CBHjjeTejibCTByioT paHHHe H ccjieaoB aH na n o  p y a a w  Me- 
CTopoayieHHH K oK naT accK oro pyaH oro  n o n a .

ApceHonnpHT II OTJiHHaerca o t  npe^bi^ym ero cbohm 
BHeuiHHM  o6jihkom. 3 t o  xopom o orpaHeHHbie ;jjimhho 
n p H 3M a T H H e c K H e  h  Hi ojibnaTbie K p n c T a m i b i ,  M a c r o  c o 6p a H -  

Hbie b arperaTbi rHes^oBoro anh  npoxauiKOBoro B nja. Pa3- 
Mep BbiaeneHHH 0,005-0 ,1 . IIpnypo 'ieH  k KBapqeBbiM,

P u c . 2. C aM opoflH oe 3 0 J10T0  ( 6 e n o e )  b n u p m e .  Ahwjim4> 
K fl 3+4. l1po6a 172, flaftKOBbm 3+4. Chmmkm Bbino/iHeHbi 
3/ieKTpoHHbiM MMKp030Hfl0M « JE O L  JX A  8800-R  onepaTO- 
p O M  MTiir AH p y 3  fl.B . M y x a M e f l H O H O B O M .

KBapu-Kap6oHaTHbiM npo>KHJiKOBO->KHJibHbiM 06pa30nann- 
m h b h x 3 a n b 6 a m ia x b a c c o n n a n H H  rmpnTOMIII. 3 T a r e H e -  

p a u n a  a p c e H o n n p H T a  H M e e r  H e S o n b i n o e  p a c n p o c T p a H e H n e .

r .iaBin.ic H e p y / i H b i e  M i m e p a . i b i .

Keapii. B b irn e  6 b iJ io  y n o M H H y ro , h t o  b  n p o 6 a x  p y ^ b i 
pa3BHTbi T p n  pasHOBHAHOCTH K B ap u a  — n o p o . io o o p a s y  10- 

m n n ,  i H ap o rep M a jib H O  MeTacoMarHHCCKHM. B  rH .x p o re p -  

M a j i b H o  n p o v K H j i K O B o - v K H J i b H b i x  a H a n o r a x  K B a p u a  b  o c -  

h o b h o m  H aojno^aioTC M  B K 'jiioH enna cynbtJjHflOB h  c y n b -  

( J jo c o n e n  6 o n e e  i t o s ^ h c h  reH ep au H H .

Kapoonambi b  o c h o b h o m  c o c t o h t  H 3 a H K e p n T a ,  a o j i o m h -  
T a  h, peace, K a n b U H T a .  O h h  n o c r o a H H O  n p n c y r c T B y i O T  b  M e -  

TacoMaTHTax. O 6p a 3y i o r  HenpaBHJibHbie c|)op\ibi Bbmejiemw. 
C o B M e c r a o  c  K B a p n e M  h, pe>Ke, ajn>6n r o M ,  cjiaraei c e K y m n e ,  

n o c j i o H H b i e  MajiOMOimibie nproKHjucn. B npo>KH.iKOBo- 
A ' u n b H b i x  06p a 30B a H H H X  h  b  h x  3a n b 6a H n a x  p a3B H B a r o T c a  
6o n e e  n o 3,T,HHe cyjibcjiH/u.i, b t .  h. a p c e H o n n p H T  h nnpnT.

B h I B O lb l .

1. P yabi KapbepoB ynacTKa /JanKOBbiH o th o c h tc h  k 
30H0T0-cyjib(J)HaH0-MbinibHK0BHCT0My THny, xapaKTep- 
HOMy a n a  KoKnaTaccKoro pyflHoro nona.

2. M n n e p a J i o r H T C C K H M H  o c o 6c h h o c t h m h  30Ji0Ta, 

B n n a i o H i H M H  H a  T e x H o n o r n i o  e r o  o o o r a m e H H a ,  aBJiaiOT- 

ca: (})op\ia naxoJK/ieiiHH, M o p f j j o j i o r n a  B b i a e n e H n a  c a M O -  

po/iHoro 30Ji0Ta, pa3Mepbi h  cpacraH Ha e r o  c apyraM H 
M H H ep an aM H .

3. B eaym aa napareHeraHecKaa MHHepanbHaa acconna- 
u n a  — 30JiOTO-apceHonnpHT-nHpHTOBaa c BH^HMbiM caMO- 
poAHbiM n  neBH.THMbiM 30H0T0M b nnpHTe n apceHonnpHTe.
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YAK  539.1 ) AxMeflOB M .A ., CanaMOBa K.fl. 2017 r.

OEBAJTbl H OnOJ13HM KAK CJlEflCTBME CUHbHblX 
3EMJlETPflCEHWil

A x m c a o b  M .A .,
CTapujnii Hay^HbiM coTpyflHUK 

KaHfl. cJd. - m . H ayK  M H C TM TyTa  

MeXaHMKH M CefiCMOCTOiiKOCTM 
coopy>KeHMM A H  P Y 3.

C a /in M O B a  K .fl.,
Beflyiunii HayMHbiii coTpyflHUK, 

flOKT. TeXH. HayK HHCTHTyTa 
MexaHMKM H CeMCMOCTOMKOCTU 

coopy>KeHMM AH PY3.

Tog'dagi vazivatlarda (tog'-kon, konchilik, bo'shliq va hokazo) to'qnashuvlarning sabablari, shuningdek, zilzilalarda 
o'tish jarayoni va ularning oqiballari misollari keltirilgan. Suv omborlari va ko'llarda ko'chki to'lqini shakllanishining 
ma'lum voqealari tahlil qilinadi.

Tayach iboralar: o'pirilish, qulash, zilzila, konchilik ishlari, oqibatlar, suv omborlari, qulash, Qrim, O'rta O'siyo,
yer kt> 'chishi, kon zarbasi, tebranishlar.

The reasons for the failure in mountain conditions (mines, mining, emptiness, etc.), as well as examples o f  landslide 
processes in earthquakes and their consequences are presented. The known cases o f  the avalanche waves formation in 
reservoirs and lakes are analyzed.

Key words: failure, collapse, earthquake, mining, consequences, reservoirs, collapse, Crimea, Central Asia,
landslides, rock strike, fluctuations.

llp o B a jib H b ie  (hjih 0 6 B a jib H b ie ) 3eMJieTpaceHHa 
npoHCxoAHT npH oGpymeiiHH rioznerviHbix nycTOT, 3a6po- 
uieHHbix py/iHHKOB, b noA3eMHbix n em ep ax  hjih n o cjiea -  
CTBHeM pajBHTHfl KpynHbix onoji3HeH. I IenocpeacxB eH - 
Haa npHHHHa KOJieSaHHH rpyHTa saKjiionaeTCH b o 6p y m e-  
hh h  kpobjih iuaxTbi hjih nycTOT (pHc. 1 [1 , 2 ]) . I lo c j ie  
ropHbix pa6oT b 3eMJie ocTaioTca nycTbie npocTpaHCTBa, 
kpobjih KOTOpbix nocTeneHHO o c c a a e r . Bbirne, b nna- 
CTax, 6biBaioT ecTecTBeHHbie nycTOTbi, 06pa30BaHHbie 
aCHCTBHeM nO fl3eM H bIX  BO.H, KOTOpbie pa3MbIBaiOT H Bbl- 
h o c h t nerKOpacTBopHMbie nopo,ibi-3a_:ievKH KaMeHHoii 
cojih , rnnca , h 3b ccthh kob  h  aP- C03/iaBaa nycTOTbi. B 
AajibHettmeM KpoBjia, noTepaB o n o p y , npoBajiHBaercH- 
nponcxoAHT jibjichhc ropH oro y/iapa, o t  KOToporo bo3- 
6y»maiOTca ceHCMHMecKHe BOJiHbi. T o p H b ie  yaapbi H a- 

SjiiojiajiHCb b KaHaae h o c o 6eHHo K )5k h oh  AcjjpHKe. 0 6 -  
BajibHbie 3eMJicrp5iccHHM TaK * e  hm cjih m c cto  b 1908  
ro /iy  b6jih3h  P h th .

B 0KTa6pe 1934 r. n p o n c x o flH J iH  MHoroHHCJieHHbie 
KOJieSaHHa 3eMJiH Ha Y p ajie  — b p a iio n e  TyGaxKHCKoro 
nocejiKa. IlepBbie no/neM in .ie  yaapw  6m jih OTMe^eHbi 
10-11 OKT»6pa. 3aTeM to jih k h  om ym ajincb  h  b a p y r a x  
a h x x  OKT»6pa, H oa6pe h  acK aopc. H o to jih k h  h KOJieGa- 
HH5i 6biJiH cna6biMH. Otmc^ichijI 6w jih  noBpoK^enHJi 
niTyicaTypKH c tc h , 3BeHejiH CTeKJia b OKHax, n o c y a a  b 
niKa(J)ax BsjparHBaaa h  cn en ca  nepeM em ajiacb. [ lp n Lin- 
h o h  KOJicGaHHM noHBbi 6bijiH rjiy6oKHe KaMeHHoyrojib- 
Hbie iuaxTbi. Bojibiuoe k o .ih h cc tb o  to jih k o b  o6i>acHa- 
jiocb TeM, h to ,  n e p B b ie  jB a  rjiaBHbix ToiiMKa 10-11 ok- 
T s6pa Bbi3BajiH Kone6aHna, KOTOpbie HapyuiHJiH paBHO- 
Becna b A pyrnx MecTax s t o h  ace hjih c o c c a h h x  rnaxT, h

TeM caMbiM Bbi3BajiH flonojiHHTejibHbie oGBajibHbie 3eM- 
neTpaceHHa. B oo6m e, oSBanbHbie 3eMJieTpaceHHa 
orpaHHHeHbi He Gojibinoft nnoina/ibio h cocTaBjiaiOT 
Bcero 3% o t  h x  oGmero HHCJia h  CHJia h x  TaK5Ke 
HeBejiHKa. /],eHCTBHTejibHO, t o j ih o k ,  pa3AaBuiHHca b 
TiopHHre (O p a H u n a ) b 1926 r. om ym ajica Ha pac- 
CToaHHH KaKHx-HH6yflb 40 km h  o n a r  ero HaxoflHji- 
ca Ha rjiyGHHe He Sojiee 3 km [3-6], 06 B a n b H b ie
3eMJieTpaceHHa B03HHKai0T TaioKe npn pa3BHTHH 
KpynHbix onoji3Heft, KOTOpbie CBa3aHbi co cMeiue- 
H H aM H  S o j i b u iH X  Macc r o p H b i x  nopoji no CKJioHaM 
n oa  BJinaHHeM rpaBHTanHOHHbix c h ji. 06i>eM CMe- 
maioinHxca nopoA aocTHraeT c o t h c h  m hjijihohob  m3, 
a caMbie KpynHbie onon3H H  HMeiOT o6i>eMbi, H3Me- 
paeMbie MHjijiHap/iaMH in ’. YBejiHHeHHe pacHJieHeH- 
h o c t h  penbe(j)a, innpoKoe pacnpocTpaHeHHe t j ih h h -  
c tb ix  nopofl, o G jiaaa io in H x h h 3 k h m  conpoTHBjieHH- 
eM Ha c^BHr, noBbiineHHoe yBJia>KHeHHe nopofl npn  
BbinaAeHHH oSn jib H bix  ocaflKOB, BHyTpeHHee rn ,npo-  
AHHaMHHecKoe .naBJieHne h  BH euiH ne flHHaM nnecKHe 
B03«eHCTBHa (3eMJieTpaceHna h  a p .)  cnoco6cTByioT 
06pa30BaHHK) onoji3Heii.

I le p y  —  poflHHa 0n0Ji3Hefi-rHraHT0B, KpynneHiiiHx b 
sanaaHOM nojiymapHH 3eMJiH. E e  HaceneHHe nocTOaHHO 
CTpaaaeT h o t  HeH3MepHMO MeHbinnx n o  pa3MepaM, h o  
TaKHX >Ke CMepTOHOCHbIX CKJIOHOHbIX CMeLUeHHH.

B  MapTe 1971 r. Ha ceBepo-BOCTOKe I le p y , o6Ban p y x -  
HyBniHH b ropH oe 03ep0, BbinnecHyji M accy Boabi, k o to -  
paa ycTpeMHJiacb Ha pacnojiovKeHHbiH BHH3y uiaxTep- 
ck h h  nocenoK  MyHrap. B  pe3yjibTaTe 3 to h  KaTacTpocJibi 
n o r a 6 jio  ok ojio  100 0  HejioBeK.
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P m c . 1 0 6 p y Lu e H M e  k p o b j im  w a x T b i. (J la TB M n ), b  3 c t o h h m , KapenM M , Ha c e B e p H O M  KaBKa3e m b  a p .  M e c Ta x .

CneuH(J)HHecKOH, rjiaunajibHOH (j)0pM0H o 6BanoB MeHHbie o6pym eH H a 3HaHHTenbHbix Macc Jib^a c o  ckjio- 
aBJiaiOTca TaK Ha3biBaeMbie jie/iOBbie oSBajibi. O hh  cba- hob  huh  ycT ynoB  penbeijja KaK HenocpeflCTBeHHO Ha ne/i- 
3aHbi c  jieflHHKaMH h npe^CTaBjiflioT co6 oh eflHHOBpe- hhkc, Tax h n o  ero  (f)poHTy. KpynHbie jieflHHKOBbie o6Ba-

S
jiw , n a n  npaB H n o , npnypoH C H bi k  neaH H - 

KOBblM paHOHaM CO 3HaHHTeJIbHbIMH 
aw njiH TyaaM H  b m c o t  h oSiuibHOH aiacy- 

M y/ianH eH  cHera, t j ju p u a  h .nbaa. TaKHc 

y cn o B H a x ap a ic rep H b i jmn ro p H b ix  c o - 

opy^KCHHH IlaM H p a, rH N uuiaeB , KapaKO- 

p yM a, A h a  IO h c h o h  AM epHKH. B  P o c -  
CHH -  3TO TJiaBHblH KaBKa3CKHH x p e6 eT .

JleflCBbie ooBajibi M oiyr HMerb Macco- 
BbiH xapanrep h  KaracqxxjHwecKHe n o- 
cjieacTBHA. B  FlepyaHCKHx A H aax Ha 
r. YacKapaH (6768 rn) b 1962 r. bhchhhh 
Kpan ne/Donca ihhphhoh okojio 1 km h  
tojiluhhoh 3 0  m oGpymmicfl c  700- 
MerpoBOH Bbicorbi Ha jie>KamnM raiace 
jie^HHK, 3axBamn nacrb ero MopeHbi, h 
orpoMHaa Macca jTb,aa, rpa3H, KaMHeft h 
BOAU b BH/te ce.na xjibinyna bhh3 no ckjio- 
Hy, CMeraa Bee Ha cbocm nyra. Bbmo noji- 
HOcrbK) paspynieHo m ecib  ceneHHH h rpn - 
HacnwHo, nora&io 4  Tbic. HenoBeK, 10 tbic.
JOMaillHHX aCHBOTHblX.

B  1970  r. b pe3yjibTaTe 3eMJieTpa- 
ceHHH npoH 3om jia em e 6 ojiee  CTparn- 
Haa KaTacTpocjja. JIaBHHa ropHbix no- 
poA h n b ja  npoH ecjiacb co  CKopocTbio 
okojto 3 2 0  km/h, o 6pyuiHjiacb b aojih- 
Hy, n o rp e6 jia  n o fl co6 oh ropo.ua  
[OHreir h PaHpaHKa h  jiHuiHna >kh3hh 
Soiree 18 Tbic. nenoBeK.

B  pe3yjibTare raraHTCKoro onoji3Ha, 
06pa30BaBm er0ca 25  anp en a 19 7 4  r.

Pmc. 2. B ofloxpa H n nm ue , b h m j k h s m  jieBOM y rn y  -  caM a njioTU H a, cnp aB a -  MecTO, Ha peK e M a m a p o  b I le p y ,  b 0 3 h h k jih  
OTKyfla coiuen o n o m e H b , cnycTMBLUMMCn c  ro p b i M a yH T-To K  [3, 7], ceHCM HHeCKHe BOJlHbl, 3KBH BajieHTHbie
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3eM JieT pxceH H K ) c  M = 4 ,5 .  O i i o j r s e m ,  c o S tjC m o m  1 ,6  

MJipa. m3 H 6bIJI BHHOBHHKOM ruSejiH o k o j io  4 5 0  n e a o -  
BeK. K o j ie 6 a H i ie  npoaoaacajiocb  b  t c h c h h c  3 min. 3 t o  

c00TBeTCTB0Baji0 ^eiicTBHiejibHOMy nepeM em eHHio 
onoji3H» H a l km npH CKopocra nopaaK a 1 4 0  km/h [3 , 4 ] .  

B cero  3a  iiocjieaHHe 6 0  neT b I le p y  norH6jiH o t  o n o ji3- 
hch o k o jio  2 0 0  Tbic. nejiOBeK. npHBe.ieM ,’ianHbie KaTacT- 
po(J)bi 9  OKT>i6pa 1 9 6 3  r .  b  B o a o x p a iiH .n u m e  B a i io n T  

(HTajiHx). B b ic o H a H iu a a  b MHpe ap o H H aa  nn o T H H a b h c o -  

t o h  2 6 5 ,5  m, t o j i i u h h o h  b  B epxH cii 'ia cT H -3 ,4 0  h  2 2 ,7  m -  
b HH5KHe0, ; i j ih h o h  ip e O H Ji-1 0 0 ,5  m Sbijia nocTpoeH a b  

1 9 6 0  ro a y  Ha io>khom c k j io h c  A j i b n ,  b  y 3KOM ym ejibe  
peKH BaiiOHT rjiyGHHOH a o  2 5 0  m (p n c. 2 ) . 3 a  Tpii ro a a  c 
MOMeHTa 3aBepmeHiia cTpoHTeubCTBa in a p o y sa a  r i o a -  

npyaceHHaa peKa co3aajia  BaiioHTCKoe B o a o x p aH H jiH iu e  

b 9 0  km k  ceB epy o t  B c h c u h h .  C neB oro o o p r a  B o a o x p a -  

H H Jin m a , c  BbicoTbi a o  1 2 0 0  m n a a  ^ h o m  aoaHHbi, o 6p y- 
u iH J ic a  i poMajHbifi onoji3eHb-o6Baji, 00i>eM0M a o  3 6 0  

m jih . nr cK anbH bix  n o p o a , c o  CKopocTbio 1 5 -3 0 ,5  m/s. 
O h  n e p e j i e T e n  n e p e 3  y m e j i b e  B a f to H T , H e  KOCH yBuiH Cb 

ero a H a  h  noaH aaca Ha n p a B b if l 6 e p e r  H a B b ic o iy  a o  1 4 0  m. 
O n o n 3 e H b  Bbi3Baji rn raH T C K H H  BbinjiecK h  n o n r a  no jiH O - 

CTbK) BblTeCHHJI B O ay  H3 B o a o x p a H iu iH m a ;  1 1 4  MJIH. m3 

BOflbi B 3 M eT H y jio cb  H a a  r p e 6 n e M  naoraH bi nyaoBH L H H O H  

b o j ih o h ,  b m c o to h  2 6 4  m\ B o a a  r i o j H a . i a c b  n a a  rp e G n e M  

n jio T H H b i H04IH H a  1 0 0  m. 0 6 p a 3 0 B a B m a a  BOJiHa 7 0  m

BbicoTbi pHHynacb bhh3 n o  aojiHHe peKH BaftoHT, cMeTaa 
B ee Ha CBoeM n y r a . BojiHa CMbijia p acnoaoacem ib ie  b 
ym ejibe BafioHT cjiyvKeonbie noMemeHHa o 6cepBaTopHH, 
iTie BejiHCb rmarejibHhie HaGjnoaeuKH 3a anHaviHKOH 
pa3BHTHa onoji3H a c o  BceM o 6cay>KHBaiomHM nepcoH a- 
jiom, h , BbipBaBiiiHCb b raaBHyio aouHHy peKH JIbaBa, 
yHHHTO>KHJia r o p o a a  JIoxcepoHe [3 , 7 ] ,  IlH paro, B m uia- 
HOBa, PHBajibTa h  O a c . KaTacTpocjia npHBejia k  r n 6eaH 
3 0 0 0  nejiOBeK. HcKOTopbie a p y in e  cjiynan  06pa30BaHHa 
o 6BajibHbix bojih ripHBCACHbi b Ta6a . 1.

AHajiH3 HsyncHHa nocjieacTBHH KaTacTpo(})bi noKa- 
3aji, w t o  OHa 6biJia Bbi3BaHa HeGjiaronpHaTHbiMH reo jio -  
THHecKHMH ycjiO B H aM H , y c y ry S H B H iH M H ca  B CBa3H c 
H 3M eH eH H eM  yp O B H a rpyH TO BbIX B o a  H 3-3a  06HabHbIX  

ao>Kaeii c  2 8 .0 9 .  n o  0 9 .1 0 .  h yBejiHneHHa noBepxHOCT- 
H o r o  CTOKa. O t  r a /jp a B J iH H e c K o r o  y a a p a  6 b iJ io  s a p e r H -  

CTpH poBaH O  ceH C M H H ccK oe c o T p a c e H H e  b r o p o a a x  B e -  

He h  B p to ccen e , oaHaKo 3eMJieTpaceHHe, KOTopoe m otjio  
6 b i  n o c J iy * H T b  to jih k o m  a j ia  B03H H K H 0B eH H a onoa3H a  
He 6biao.

06 B a a b i pacnpocTpaHeHbi upeHMymecTBCHHO b rop- 
h u x  o 6aacT ax, npeacae B cero ajibnHHCKoii CK aaaiaTo- 
c t h ,  TaKHx KaK KpbiM, KaBKa3, ropbi C peaH eii A 3h h , 
C h 6h p h , / la a b n e r o  BocTOKa h T.n. MeaKHe o 6Baabi np o-  
HCxoaaT h  Ha paBHHHHbix TeppHTopnax Ha KpyTbix n o a -  
MbiBaeMbix 6ep era x  b penHbix aoaHHax.

Ta6/inua 1
H e K O To p b ie  M 3 B e c T H b ie  c jiy s a n  o6pa3c>BaHMH o 6 B a / ib H b ix  b o j i h  b  B o ,q o x p a H m i m n a x  m 0 3 e p a x

•% -

MecTO h . I a i a  co6uthh BbicoTa 
bojih, m

MaKCHMa.ibiiaa 
BblCOTa 

HaSeraHHH, m
T hu ooBa.ia

OSteM  ofiBa.ia 
106 m '

03epo PeMep<j)beju:H (HopBeraa), 01.01.173 lr . - 75 C Ka.ua, jiea -
03epo JIaHr<J)bopfl (HopBeraa), 22.02.1756r. - 40 CKana 12
03epo Jlayepuep(lUBeHuapHa), 1806r. - Eojiee 20 CKajia 30-40
3ajinB Pa30Hap0BaHHa, Ajiacna, 04 .07.1905r. 5-6 35 JleflHHK -
03epo JleoH (HopBeraa) 15.01.1905r. 3 40 Cnajia 0 ,35
flaB0CK0e 03ep0(LUBeHuapHa),1923r. 3 CKana 0,3

AjibHaxcKoe 03ep0 (IUBeiiuapHa), 193lr. 3,2 - H3BecTKOBbie
nopoAbi -

03epo KBaHTeH (IUBeiiuapHa), 1946r. - 6 H3BeCTHaK -
03epo Ta<j)bopfl (HopBeraa) 07.04.1934r. - 63 CKajia 1,5
03epo JleoH (HopBeraa) 13.09.1936r. 1-2 70 CKajia 0,95
3ajiHB JlHTya, Ajiacxa, 1874r. - 25 CKajia -
3ajiHB JlHTya, AnacKa, 1899r. - 61 - -
3ajiHB Jlm yx, Ajiacna, I936r. 30-76 150 nOHBOflHblH -
3ajiHB JlHTya, AjiacKa,1954r. - 12 CKajia -
3ajiHB Jlm ya, AjiacKa, 09.07.1958r. 33,5 525 CKana 30
03epo <I)paHKjiHH Py3BejibT (C111A), Tepacca Pha,04.1944-08.1955 rr. - 20 Pbixjibiii -
YcTbe peKH XayK-KpHK (CLL1A), 27.07.1949 r. - 20 PblXJIblH -
BoaoxpaHHjiHiue IlaHTecc (HTanna), 1954 r. 20 - CKajia 3
BoaoxpaHHjmme BaiiOHT (HTajina), 09.10.1963r. 70,1 270 CKana 115

O3epo KcHaii. AnacKa, 27.03.1964 r. 9 22
Pa3HCH*eHHbie

ocajiOHHbie
nopoflbi

-

03epo 06epMaTT ( IUBeiiuapHa). 1964 r. 6-7 25 CKajia 0,07
BoaoxpaHHjinme (HypHac (Bpa3HJiHa), 12.01.1969 r. - 20 CKajia -
KpacHoapcKoe (Poccna) (BoaoxpaHHjiHiue, 1970 r. - - CKana -
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BepOHTHOCTb B03HHKH0BCHHH 0C06eHH0 KpyilHMX 
o6BanoB B03pacTaeT Ha TeppHTopH>ix c i Jiy6oi<opacLi- 
jieHeHHHM pejitecjDOM, c  yBeanneHHeM  b s ic o tm  h  Kpy- 
T H 3H H  CKJIOHOB, C HapyiUeHHOCTbK) n o p o fl TpeiUHHaMH 
cpeflHeft rycTOTbi, o c o 6 c h h o  HaKJiOHeHHbiMH k  o c h o -
BaHHK) CKJIOHOB HJIH OTKOCOB. C 03aaH H K > K p y n H b IX  H 

rp aH aH 0 3 H b ix  0 6 B aji0 B c n o c o 6 c T B y K )T  c n a b H b ie  3 e M - 

n e T p a c e H H a . P  a i  p  y  in  h t  e a  b h  a  >i c n j i a  o o p y u iH B iiiH x c H  

n o p o a  B 0 3 p a cT aeT  c  yBejiHHCHHCM B bicoT b i iiaaeH H H , 

n o c K O Jib K y  o t  s t o t o  saB H C H i C K o p o c T b  n a a e H H a  h  c h -  

j ia  y a a p a .

06Bajibi K p y n H o ro  MacuiTa6a np n  CHjibHbix 3eMne- 
TpaceHHHX, MoryT npH Becra k  cymecTBeHHOMy H3MeHe- 
h h k )  jiaHjuiacjrra. TaK, b  pe3yjibTaTe r oOH-AjiTaiiCKoro 
3e.MJierp5iceHHH 4 aeKaopa 1957 r. c h j io h  b  snnneH Tpe 12 

oajuion cr. XypeHb-OHb n o  ch c tcm c  innpoTHbix TpeniHH 
oSpyniHjiacb Macca ropHbix n o p o a  oobeivioM o k o j io  

200 m jih . m3. 0 6 B a ji cpe3aji i io w th  n o a o B H H y  ro p w , 06- 
pa30B aB  BepTHKanbHblH o 6pbffi BblCOTOH o k o j io  300 m.

ripn  3TOM Ha HHTeHCHBHOCTb npOUeCCa B0JIH006pa30- 
BaHHH B BOaOXpailHJIHIIIC BaHHJIH CJieflyKDUIHe c()aKTOpbi:

-  o S in n n  o 6 i>eM oopyiiiH B inc’HCfl Maccw ro p H b ix  nopoa;

-  o6m ee BpeMA oS p ym e H n a  h  e ro  cpeaHas cKopocTb;
-  np0Ta>KeHH0CTb (jipoH ia  oSpyuieHHH;

-  xapaicrep Bxo>KacHHH oopyniaioiuHxcfl nopoa b Boay, 

n p m e M  H aiiooabiiiH H  H H Tepec n p e a c ra B Jia e T  6b ic rp o e  06- 

pyuieHne h  o iio jn a H H e  SHaM HTeabiibix 06i>eM0B rpyH Ta. 

I lp e a n o a a ra e T C H , h to  BpeM a o S p y iiie n iM  6bicrpbix o n o a s -  

Heii ae>KHT b m rrepBajie o t  aecaTKOB ceKyna a o  H ecK oab- 
kh x (1 -5 ) m in, a ckopocth  M oryT  a o c r a r a T b  aecHTKOB m.

IlpoB eaeH n e cBoeBpeMeHHbix oneHOK TexHHnecKoro 
C0CT0HHH3 coopy*eH H H  HanpHMep, BoaoxpaHJumm  
(BoaoH anopH oe coopy/KeHiie) h  h x  oKpy>Kaioinero aaHa- 
uiacf)Ta (6eperoB b ie CKaoHbi) h  pa3pa6oTKa c o o tb c tc t - 

ByioinHx MeponpnHTHH n o  h x  ycnaeH H io aaeT bosmovk- 

HOCTb npeaoTBpaTHTb h x  B03M0>KH0e p a 3 p y m e H H e  [7 ], 

TeM caMbiM oSecnewHBaH h x  ycTOHHHByto pa6oT y npn  
pasaH H iioro p o a a  MC.
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METALLURGIYA VA BOYITISH / METAJUiypmfl H OBOfAtUEHME
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MMHEPAJlOrO-TEXHOJlOrMHECKME OCOBEHHOCTM 
CyJlbOMflHblX pyfl MECTOPO>KflEHMM KOKnATAC, 
flAyrbl3TAY M riPOflyKTOB MX OBOrALUEHMfl

C a H a K y n o B  K.C.,
reHepanbHbiM flnpeKTop 

m  «HaBOMMCKMM TOpHO- 
MeTan/iyprMHecKMM KOM6MHaT», 
flO K T. T e x H . H ayK, npocfceccop.

Maqolada flotatsiyali boyitishning kursatqichlarga tasir etuvchi faktorlar va keyingi Kokpatas va Dangustau 
konlariga qarashli slyuda-glinali minerallardan tashgil topgan flotokonsentratni qayta ishlash texnologik operatsiyalari 
keltirilgan bo'lib, yuqoridagi masalalar yechimi dolzarb masala bo'lib texnik-iqtisodiy ko’rsatkichlarini va oltinni 
ajratib olishni oshiradi.

Tayach iboralar: sulfidli ruda, ruda teksturasi, oltin, aralashma, mineral tarkib, qayta ishlash texnologiyasi,
flotokonsentratni biooksidlash, sorhtsiyali sianlash, perit, arsenopirit, dala shpati, ruda tayorlash, boyitish, tirgakli ruda.

The article cites factors influencing the flotation enrichment indexes and subsequent technological operations o f 
processing o f the mica day mineral flotation concentrates contained in significant quantities in the ores o f  the Kokpatas 
and Daugzytau deposits, the solution o f which is an urgent task fo r  improving the technical and economic performance 
and completeness o f gold extraction.

Key words: sulphide ores, ore texture, gold, content, mineral composition, processing technology, biooxidation o f 
flotation concentrate, sorption cyanidation, pyrite, arsenopyrite, feldspars, ore preparation, enrichment, hardness o f  ores.

TK an eH K O  E.C.,
3aMecTMTenb HananbHMKa 

TexHonornHecKoro OTflena 
rn «HaBOMMCKMi4 TOpHO- 

MeTannyprnHecKMM KOM6nHaT».

YflK:622.277

Cyjib(J)HflHbie pyflbi MecT0p0>KfleHHH K oicnaTac h 
fla y rb i3 T a y  othocstcsi k ynopH O M y 30JI0T0- 
MbiuibHKOBHCTO-cyjib(J)n^HOMy THny. TeKCTypa p y ^  
BKpanneHHafl, ripc»KHJiKOBaH h  peace naTHHCTaa. r\naB- 
HMMH KOHUempaTOpaMH 30JI0Ta HBJiaiOTCH nnpHT H 

apceHonnpHT. OcTajibHbie cynb(J)Hflbi (xajibK onnpuT , 
c(j)anepHT, 6jieK naa p y n a , aHTHMOHHT) BCTpenaioTca b 
pe^KHx n eflHHHHHbix 3HaKax. CoAep>KaHHe 30Ji0Ta b 
cyiib(j)n;iax MecTopo>KfleHHH KoKnaTac h  f la y r b m a y  
H3MeHHeTca b uiHpoKHx n p efle jia x . B  K oK naTaccK on  
pyfle BbiaejieHbi MHKponacTHUbi caM opoflH oro 30Ji0Ta 
KpynHOCTbK) < 0 ,0 0 1 - 0 ,0 0 6 .  CaMbiMH uiiipoKO p a e n p o -  
CTpaHeHHblMH HepyflHblMH MHHepanaMH HBJIHIOTCH 
rH flp o c n io f lb i (cep H U H T ), KBapu, n o n e B b ie  m n a T b i, 

K ap6oH aT bi h  xjiopHTbi. T aioice npHcyTCTByiOT y r n e p o -  
AHCTbie BemecTBa h rnHHHCTbie MHHepajibi (KaonHHHT, 
mohtmophjijiohht). AK ueccopH bie MHHepajibi iipeacraB - 
JieHbl anaTHTOM, MOHaUHTOM^ KCeHOTHMOM, pyTHJIOM 
[1, 2 ], MHHepajibHbiii cocTaB pyfl mc’ctopo'/Kachhh Kok- 
naiac h /Jayn>i3Tay npeflCTaBJieH Ha p n c. 1 h 2 .

ripH Ka'ICCTBCHHOM CXOflCTBe MHHepajIbHOrO COCTaBa 
py.i MCCiopo'/KflCHHH KoKnaTac h  fl,ayrbi3Tay, MHHepanb- 
Hbie KOMnoHe^Tbi b h h x  OTjiHHaroTca b ffojiHiecmeHHOM  
OTHomeHHH. TaK b pyflax KoKnaTaca b 1,6 p a3 a  Bbiine 
coflepacaHHe Kap60HaT0B, b 1,7 pa3a M eH b iu e  yrjiHCToro 
BemecTBa, b 1,5 hh>kc coflep>KaHHe K B apua, b 1,6 pa3a 
oojibuie cyjib(J)HflOB, b 3  pa3a Bbiine MbimbJiKOBHCTocTb.

T e x H O Jio rn a  n e p e p a 6 o T K H  cyjib(J)HflHbix p y f l  KoKna­
Tac h / J a y r b i s r a y  b  ycnoBHHX H aB o n H C K o ro  F M K  n p e f ly -  
C M aipH B aeT  hx  ( |)ji0T auH 0H H 0e oooram cH n e, c  n o c n e -  

flyiOUIHM OHOOKHCJICHHCM (JwiOTOKOHIieHTpaTa H COp6lIH- 

ohhwm  uH aH H poB aH H eM  6no K eK a.
H a p n c. 3 h  4  noKa3aH MHHepajibHbiii cocTaB (J)jioto- 

KOHiieHTpaTOB, nojiyneHHbix ripn o 6orameHHH pyfl KoK­
naTac h  /^ayrbi3Tay b np0H3B0flCTBeHHbix ycnoBHXx.

KaK BHflHO H3 pHC. 3 H 4  cjjJIOTOKOHUeHTpaTLI 
oneH b c x o * h  n o  MHHepajibHOMy cocT aB y, n03T0M y b 
np0H3B0flCTBeHHbix ycjioB H H X  oGteflHHHioTCH h  n e p e -  
p a6aTbiBaiOTC}i n o  c a h h o h  cxeM e. CoflepxcaHHe p y u -  
Hbix MHHepanoB bo (JuioTOKOHueHTpaTax cocTaBJiaeT  
= 4 0 % , HepyflH bix = 6 0 %  (h3  h h x  cjnoflHCTo- 
rjiHHHCTbix 2 1 -2 3 % ).

M H H ep a jib i, co cT aB jiH iom H e (|).i0 T0 K0 H ncH T paT bi, n o  

flaHHbIM MHKpOCKOnHHeCKHX HCCJieflOBaHHH, HaXOflflTCa 

b cjieayiom eM  BHfle:
Tlupum npeflCTaBJieH 3epHaMH pa3MepoM o t  0 ,0 0 7  flo

0 ,2  KySnqecKOH h  neHTaroHflOfleKaiflpuwecKOH cJ)opMbi. 
B  nnpHTe bkjhohchhh yrjiHCTbix h  cniOflHCTbix nacTHU.

ApceHonupum BCTpenaeiCH b BHfle O TfleJibHbix n p r o -  

M3THHeCKHX KpHCTaJlJIOB TOJ11UHHOH OT < 0 ,0 5  flO 0 ,1 3  , a  
raK>Ke b c p o c T a K a x  c  nnpnT O M ; n p n c y re T f iy io T  B K jirone- 

HHa H ep y flH b ix  h yrjiHCTbix l a c m n .

Yznucmoe eetifecmeo HaxoflHTca b BHfle OBajibH bix 
HenpaBHJibHbix cKonneHHH pa3MepoM a o  0 ,3  h  pacceHH-
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Tuflpocnioflbi
32.0%

f/lUHHCTbie

YrnncToe
0.3% XnopHTbi noreBbieujna™ 

6,0% 15.0%

KapoonaTbi
1 1 .0%

rnilHMOTbie 
MHhepanbi 

1.5%

0.5%
i lojieBbie wnaTbi 

XnopHTW 7.0%
4.0%

KapSoHaTbi
7.0%

P m c . 1. MMHepa/ibHbiM c o c t s b  pyfl KoKnaTac.

Hbix HacTMu pa3MepoM MeHee 0 ,0 0 3 . B  CKonaeHHax yr- 
jiHCToro BemecTBa H3o6naae cyab(j)naoB pa3MepoM Me­
Hee 0 ,0 0 1 .

Keapif npeacTaBaeH yraoBaTbiMH 3epHaMH ao 0 ,0 0 7 -
0 ,1 2  b  raHHHCTO-cyabcJmaHOM arperaTe, xaK»;e cpacTa- 
erca c raapocaioaaMH h  pyaHbiMH MHHepaaaMH.

Ilojieebie wnamu (wiazuoKjia3u) npeacxaBaeiibi 3ep- 
HaMH pa3MepoM < 0 ,0 0 5  ao 0 ,2 . I l 0BceMeTH0 no naarn- 
OKaa3y pa3BHBaexcH nmpocepnmiT, x a o p m , annaox, 
raHHHCTbie M H H epaabi.

rudpocmoda (zudpocepuifum) caMbifi p a cn p o erp a -  
HeHHbiH HepyaHbift MHHepaa, BCTpeaaeTca b BHae ot- 
aeabHbix HernyeK h naacTHHOK pa3MepoM ao
0 ,0 0 7 x 0 ,0 0 3  , a Taioxe b  BHae cKonaeHHH b yrancTO- 
raHHHCTOM cyab(J)HaHOM arperaTe pa3MepoM ao  
0 ,1 5 x 0 ,0 7 .

Kapdonambi npeacTaBaeHbi KaabHHTOM, aoaoMirroM, 
aHKepHTOM, pa3MepoM 3epeH 0 ,0 3 -0 ,1 .

Xnopum np eacT aB aeH  naacTHHKaMH p a 3MepoM
0 ,0 1 x 0 ,0 4 .  M e.iKOHcmyHHaTbie arperaTH BH bie c p a -  
CTaHHa TecHO a c co iu r a p y io T  c o  c a io a o f t  h noaeB biM  
rnnaTOM.

rjiuuucmbie Munepcuibi (KaoaHHHT, M0HTM0pH aa0- 
h h t)  o6pa3yK)T CMecb c yrancTbiM  MaTepnaaoM, r a a p o -  
caioaoii, cyab(J)H aaM H , a xaioKe HaxoaaTca b  BHae c b o -  

SoaHbix nacTHi;, pa3MepoM MeHee 0 ,0 0 3  [3].
B  KanecTBe ocoSeHHOcreH MHHepaabHoro cocTaBa 

pya h (j)aoTOKOHiieHTpaTOB KoicnaTac h flayrbi3Tay OKa-

P m c . 2. MuHepa/ibHbiM c o c t s b  pyfl f la y r b m a y .

3biBaiomHX BaHHHHe Ha noKa3aTeaH oooraiuenHH, mojk- 
ho BbiaeaHTb:

BbicoKoe coaep’/Kaime nopoaoo6pa3yiomHx caioaH- 
CTO-raHHHCTbix MHHepaaoB h  CHaHKaroB. TaK, coaep>Ka- 
Hne 3 th x  MHHepaaoB b pyaax KoKnaTaca BapbHpyerca b 
HHTepBaae 3 9 ,0 -4 6 ,8 %  (cpeaHee 4 4 ,5 % ), a b pyaax f la y -  
rbi3Tay 4 2 ,0 -6 2 ,0 %  (cpeaHee 51 ,1% ).

30a0T0H0CHbie cyabcj)nabi ocooeHHo xoporno pa3BH- 
Tbi b cepHiiHTH3HpoBaHHbix yaacxKax nopoabi 
(rwapocaioaax). Oco6 chho, tohkhc BbiaeaeHHa cyab(f)H- 
AOB pacnoaaraioTCH Meacay HemyxMH caioaHCTo- 
raHHHCTbix (h yraHCTO-raHHHCTbix) arperaTOB, o6pa3ya 
C HHMH TeCHbie CpOCTKH.

flaHHbie 0C06eHH0CTH o 6ycaaBaHBaioT TpyaH ocra  
TexHoaorHHccKoro xapaicrepa npn pyaonoaroTOBKe h  
o6orameHHH pya, BbipaacaiomHeca b caeayfomevi:

а) CBOHCTBa BblCOKOH lU.iaMyeMOCTM CaiOaHCTO- 
raHHHCTbix MHHepaaoB h yrancT bix BemecTB o 6ycaaBaH- 
BaioT noBbiuieHHyio bh3kocti> nyabnbi, hto 3aTpyaHaeT 
BeaeHne ripouecca (juioTaiura h Tpe6yeT o6ecneaeHHa 
noBbiiueHHoro pa3aaoKeHHa nyabn;

б) aHcneprnpoBaH Hbie b o 6ie M e  nyabnb i TOHKHe 
aacTHiibi aaroMOCHaHKaTOB npoaB aaioT  copoiiHOHiryio 
aKTHBHOCTb B OTHOIIieHHH cjmOTOpeareHTOB BbI3blBaa HX 
noBbiuieHHbin p a c x o a , a Taicace h m cio t BbicoKyio ([jaoTa- 
IIHOHHyK) aKTHBHOCTb, TeM CaMbIM 3HaHHTeabHO CHHXCaa 
KaaecTBO KOHqempaTOB h  yBeawaHBaa h x  o 6beM 3a 
c n e r  pa3y 6oHCHBaHHa;

rnapoc,i^bi
19.0%

fjlMHHCTblB
MHHepanbi

3.0%

X/lOpHTbl
6.0%

rioneBweujraTbi.
8.5%

flpyme
6.0%

riMpMT
38.8%

Kap6oHaThi
7.0%

Keapn
11.0%

LA.pceHoniipuT
0.7%

P m c . 3. MMHepanbHbiM co cTa B  cfc/ioTOKOHMeHTpaTa KoKnaTac. P m c . 4. MMHepajibHbivi cocTa B  $nOTOKOHL(eHTpaTa flayrbi3Tay.

unHepaabi XaopnTbifjoneBbie LunaTbi LKapSoHaTbi
3.0% 6.0% 7n% 4 . «

Riflpocniô w
20.0“/'
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c ) C yMCTOM Mpe3BbIHaHHO TOHKOH BKpanjieHHOCTH H 
TeCHOTbl CpaCTaHHH MejIKMX CyjIb(j)H/IOB B yrjIHCTO- 
cjiroaHCTO-rjiHHHCTbix a r p e r a T a x ,  rpeGyeTca npHMeHe­
HHe TOHKoro H'iMCJibHenHH p y a  n e p e a  <J)aoTauHeH h  a o -
nOUHHTejlbHOrO HSMCJlbHCHHM cjDJIOIOKOHUCHTpaTOB n e ­
p ea  6HOBbimejiaHHBaHHeM aJia o 6ecneHeHHa nojiHOTbi 
BCKpblTHa CyjIb(j)HflOB.

KpynHOCTb riojiynacM bix c})ji0T0K0HU,eHTpaT0B, 
HanpaBnaeM bix Ha GnoBbimeaaHHBaHHe cocT aB aaeT  
- 9 5 %  KJiacca -0 ,0 7 1 , n p n  s to m  coaep acaH H e K nScca 
-0 ,02  -6 7 % . B bicoK oe coaep>KaHHe TOHKoaHcnepcHbix 
MHHepajibHbix nacTHu, o 6a a a a io m H x  G oab iuo ii y a e a b -  
h o h  n 0BepxH0CTbi0 , 3a cneT h x  aacopGuHOHHOH a x- 
THBHOCTH, M05KCT OTpHIiaTejIbHO CKaiblBaTbCH npH 
COp6 lIHOHHOM UHaHHpOBaHHH KeKOB GHOBblLIieaaHHBa- 
hhh . n p H  3 to m  aacopG iuioH H aa c n 0C06H0CTb npoaB - 
aaeT ca n o  OTHOLueHHK), KaK k CBoGoaHOMy UHaHHay, 
TaK h  30H0T0UHaHHCT0My KOMnneKcy, Bbi3biBaa noBbi- 
iueHHbiH p a c x o a  UHanHaoB h  n oT ep n  3onoT a c  xB ocT a- 
mh c o p 6iiHH. CornacHO npoBeaeHHbiM  H p rn p e flM e T O M  
HccaeaoBaHHaM , oraocH T eabH aa copGqHOHHaa aKTHB- 
HOCTb GHOKeKOB, cocTaBnaeT 71 % , TaKxce ycTaHOBJie- 
ho, h to  a o a a  30Ji0Ta copG npoB aH H oro p y a H o ii M accoft 
B XBOCTaX COp6 lIHH M05KCT a o c ra r a T b  4 0 %  [4],

TaKHM 06pa30M , BbimeyKa3aHHbie ocoGchhocth Tex- 
HOJIOrHHeCKHX CBOHCTB UOpOaOoGpaiyKHUHX MHHepajlOB 
6e3ycn0BH0 MoryT paccMaTpHBaTbca KaK aorroaHHTeab- 
hmh 4>aKrop ynopHOCTH p y a  KoKnaTac h / la y ib n r a y .

CHH^eHHe orpH naT eabiioro BJinaHHa raHHHcro- 
cjiroaHCTbix MHHepajlOB Ha noKasaxeaH n ep ep a6oTKH p y a  
MO)KeT CHHTaTbca nepcneKTHBHbiM narrpaBJieiiHeM npw 
coBepnieHCTBOBaHHH cxeM  h  pokhmob BeaeHHa TexH oao- 
rHnecKecKHX npoueccoB .

npH  3tom pa3BHTHe TexHoaorHnecKHx cxeM  nepepa- 
Sotkh MoaceT nponcxoaH Tb b caeayiom H x HanpaBaeHHax:

а) oSecmaaMaHBaHHe (aesH H ieipanH H ) ncxoaH bix  
pya n ep ea  HSMejibHCHHCM h (j)a0TauH0HHbiM o 6orameHH- 
eM, c BbiaeaeHHeM maaMHCToro npoayKTa, c  n o c a e a y io -  
men ncpcpaooTKOH b OTaeabHOM UHicae (n a n  HanpaBae- 
HHe b OTBaa n p H  aocTHaceHHH OTBaabHbix coacp'/KanHii);

б) o 6ecmaaMaHBaHHe (jjjiOTOKOHHCHTpaTOB, c  n ep e-  
paooTKoii rnaaMOB b OTaeabHOM iiHKJie;

c) npHMeHeHHe b n w u ie  (jiaoiauHH cneunajibH bix  
peareHTOB a en p eccop oB  an a  noaaBaeHHa (J)aoToaKTHBHo- 
cth rnaaMOB nop oaoo6p a3y iom H x MHHepaaoB.

I lanGoaee npocTbiM h "x|) (|) c kt h b h bi m cnocoGoM mhhh- 
MHiauHH OTpHuaTeabHoro BjinaHHa (J)aoToaKTHBHbix aaio- 
MOCHaHKaTOB aBaaerca npHMeHeHHe peareHTOB ancnepra- 
TopoB-aenpeccopoB npn nepenHCTKe (jwiOTOKOHUCHTpaTOB 
hjih b ochobhoh (J)aoTauHH. XopouiHM noaaBHTeaeM cepn- 
ujfroBbix, yrnHCTO-caaimeBbix rnaaMOB h tjihh aBjiaerca 
Kap6oKCHMeTHaueJiaioao3a (KMU)-BoaopacTBopHMaa Ha- 
ipneBaa coab 3(j)Hpa uejiaioao3bi. MexaHH3M noaaBJiaiome- 
ro aeiicTBHa KMU cBa3aH c rHapo(|)HJiH3anHCH noBepxHo- 

. era ciuiHKaTOB. Pacxoa KMU oGuhho cocTaajiaeT 0,5-1,0 
kg/t', npn TaKOM pacxoae 3oaoTO h cyab<})Habi He noaaBJia- 
itfrca. KpoMe toto, npn npHMeHeHHH KMU nojiynaiOTca 

I jiereo crymaroiHHeca KOHeHHbie npoayKTbi 4>aoTaiiHH.

J\jlX npOBepKH CpaBHHTeabHOH 3(})(})eKTHBHOCTH 
npHMeHeHHa KMU, npH 4>aoTauHH p y a  KoKnaTac h  

/ la y r b r ix a y  npoB eaeH bi aa6op aT op n b ie  H ccaeaoBaHHa. 
OnbiTbi npoBoanaH Cb n o  cxeM e, BK aionaiom eH  H3Meab- 
neHHe p y a  a o  KpynHOCTH 85%  K aacca —0 ,7 4 , a s e  o c -  
HOBHblX, OaHy KOHTpOabHyiO H OaHy IiepeHHCTHyiO 
o n e p a u H H  (JiaorauHH. B K aw ecTB e c o G n p a T e a a  n c n o a b -  
30B aaca 6yTHaoBbiii KCTaHToreHaT K aana b  coaoBoK  
c p e a e ,  b KanecTBe a K T H B a r o p a - M e a H b iH  K ynop oc, b  K a- 

qecTBe a n o a a p H o ro  co6H paTeaa-BepeTeH H oe M acao, 
BcneHHBaTeab-peareHT T -9 2 . OnbiTbi n o  (JjaoTaiiHH 
npoBoanaH Cb nap aaaeab H o, b  HeH3MeHHOM p e a re H T -  

hom  pencH M e, 6e3  n o a a n n  KMU, h  c e e  n o a a n e ii b  o c -  
HOBHyK) cjuiOTauHK) c  pacxoaoM  5 0 0  g /t (T a6a. 1).

KaK BnaHO H3 aaHHbix, npHBeaeHHbix b  Ta6a. 1 cpaB- 
HHTeabHO BbicoKHe TexHoaorHHecKHe noKa3aTeaH n o a y -  
neHbi n p n  npHMeHeHHH KMU,. 3 a  c Lier  a e n p e c c n n  MHHe- 
paaoB  BMemaiomHX n o p o a  CHHacaeTca B b ix o a  k o h lich -  
TpaTa h  noBbim aeTca e ro  K a a ecT B O , n p n  s to m  H S B a e n e -  

HHe 3oaoT a b  KOHueHTpaTbi ocTaeTca Ha 0aH0M ypoB H e.

C aeayeT  OTMeTHTb, h to  3aTpaTbi Ha nepepa6oTKy 
ynopH bix 3oaorocyab(j)HaHbix KOHueHrpaTOB BecbMa Be- 
aHKH. IIpH B bixoae KOHueHTpaTa 6 o a e e  10% , 3aTpaTbi Ha 
ero  nepepa6oTKy 06biMH0 npeBbimaiOT pacxoabi Ha nep- 
BHiHoe o6oraureHHe pyaw . H 3 3 T o ro  caeayeT , h to  CHH»e- 
HHe Bbixoaa K O H iie m p a T a  H i p a e r  Ba>KHyK) poab  b  sk oh o-  
MHKe nepepaG oT K H  p y a . A r a  cpaBHeHHa noKa3aTeaeii 
aaabHeHineii riepepaooiKH c[)ji0T0K0HueHTpaT0B nojiyneH- 
Hbix c  npHMeHeHHeM K M U  (H Ges e e  npHMeHeHHa), n o a y -  
HeniTbie <J>a0T0K0HueHTpaTbi 6biaH noafieprHyTbi OKHcan- 
TeabHOMy oG m iry  npn TCMnepaType 5 5 0 -6 5 0 °C  c  n o ca e -  
ayiomHM copG iihohhum  uHaHHpoBaHHeM  orapKOB npn  
5K:T=2:1, K O H u e H rp a u n H  N aC N -0 ,1% , 3arpy3Ke aHHOHH- 
Ta 2%  o t  G oteM a n yab n b i b TeneHHe 2 4  h (TaGa. 2 ) .

Ta6xiMi4a 1
CpaBHM TenbHbie p e 3 yn bTaTbi onbiTOB 4>/iOTaL|MM pyfl 

c npnMeHeHneM KML(.

HaiiMeHOBaime
npoayKTa

B u x o a ,
%

CoaepvKaiiHC Au, 
g/t

H3BJieHeHHe,
%

O.ioTauHH pyfl KoKnaTac (6e3 n o aann  KM U)
Konncmpai l l . s 11,9 79,45

X boctbi 88,5 0.4 20,55

PvAa 100 1,72 100,00

4>aoTaunH p va KoKnaTac c npnMeneHHeM K M II 500 g/t
KoHueHTpaT ^.4 21.32 79,32

X boctbi 93,6 0,38 20.68

Pvaa 100 1,72 100,00

(D.ioiamisi pva  /la v r i.rs ia v  ( 6 0  noaawn KM U)

K o H u eH T p aT 8,7 18,6 78.00
X boctbi » l s3 0,5 22.00
Pyaa 100 2,07 100,00

<I>JIOTaUHH pv a  IIayrbi3Tay c npnM encHne\i KMU 5 0 0 1'/?

K o H u eH T p aT 7,2 22,69 78,93
X b o c t b i 92,8 0,47 21,07

Py«a .... 100 2.07 100
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KOHueHTpaTOB, n o jiy iem ib ix  npw no/iaBJiciiHH M H H epa- 

jiob BMcmaK)uiHx n o p o /i, iHa'iHxejibHO Bbime. Ta K , iipn-
pOCT H3BJTCMCHHH npH UHaHHpOBaHHH OrapKOB (})JIOTO- 
KOHUCHTpaTOB /I,ayn>i3Tay cocraBnaeT 5,89% , KoKnaxaca- 
11,1% . riOBblllieHHe H3BJIC4CHHH OHeBHflHO CBSnaHO co  
CHHWeHHeM aOJIH COpGuHOHHO-aK'THBIIWX IIUiaMOB BMe-
m aioinHx n o p o fl, flenpeccHpoBaHHbix /ichctbhcm K M U ,.

TaKHM 0 6 p a 3 0 M , CJHOflHCTO-rjIHHHCTbie MHHe­
p a jib i, coflep > K am H eca  b 3HaHHTejibHbix k o j ih h c c t -  
B ax b p y a a x  M ecropoxcfleH H H  K oK n aT ac h  ,H ayrbi3- 
T ay OKa3biBaK)T c y m ecT B eH H o e  0TpH iiaT ejibH 0 e 
BJinaHHe Ha noK a3aT ejiH  4>jiOTauHOHHoro o 6o r a -  
meHHH h n o c j ie a y io m H e  T exH O JiornqecK H e o n e p a -  
u h h  nepepaG oT K H  (jjjioTOKOHiieHTpaTOB. C o B e p -  
uieHCTBOBaHHe TexHOJiorHH n e p e p a 6 oTKH p y ^  b 
HanpaBJieHH H  MHHHMH3ai|HH OTpHIiaTeJIbHOrO 
BJIHflHHS IHJiaMOB rjIHHHCTO-CJIIOflHCTblX M HHepa- 
jio b  HBJiHeTca aKTyanbHOH 3aflaH eH  fln a  n o B b im e-  
h h x  TexHHKO-3KOHOMHqecKHx n o K a 3 a T ejie ii H nOJI- 
HOTbl H3BJieHCHHH 30JI0Ta.
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Ta6m nja  2
P e 3 y n b T a T b i cop6 L|M O H H oro  U H aH H pO B aH H H  O rapK O B  

o6>Knra (J jn o TO K O H u e H Ta TO B .

HaHMeHoeaHHe
npoayicra

CoiepvkaHHC Au, g / t
H3BJie>ieHHe 
Ha CMOJiy, %B HCX. B XBOCTaX

copom ill
OrapoK <}>jiotokoh- 
u eH T p a T a  ^ a y r b i j r a y  

(5e3 KMU)
18,6 3,4 81,72

OrapoK (jmoTOKOH- 
ueHTpaTa /^ayibiiiay 
(c KMU)

27,4 3,4 87,59

OrapoK (Jjjiotokoh- 
uenTpaTa KoKnaTac 
(6e3 KMU)

12,6 3,6 71,43

OrapoK (Jjjiotokoh- 
uem paT a KoKnaTac 
(c KMU)

24,7 4,3 82,59

KaK noKa3MBaK)T pe3yjibTaTbi Ta6ji. 2 , iipn c o n o c r a -  
BHMOM COflepXCaHHH 30JI0Ta B XBOCTaX COp6lIHOHHOrO  

UHaHHpOBaHHH, H 3BJieneH H e 30Ji0Ta H3 O rapK O B  (bjioTo-

O'zbekiston konchilik xabarnomasi N° 4 (71) 2017
64



METALLURGIYA VA BOYITISH / METAJlJiyPmfl M OBOrAUJEHME $

YflK 338.45:661.671.16 ©  Koctiok KD.M., fleiyxoB  0 .0 . ,  CepoBa E.C ., P y3neB B.T. 2017 r.

nOJlYMEHME flBYOKMCM MAPrAHLJA no CXEME 
A30TH0KMCJ10r0 PA3J10>KEHMfl CblPbfl

H i O
& l

K o c t i o k  K D .M .,

MH>KeHep aHannTMMecKoPi 
na6opaTopnn L4HMJ1 HTMK.

neTyxoB O.O.,
3aM. HaHanbHMKa 14HMJ1 no 

HayKe, KaHfl. TexH. HayK.

CepoBa E.C.,
HananbHMK aHannTnnecKOM 

na6opaTopnn 14HMJ1.

P y 3 k ie B  B . T . ,

Ha^anbHMK IT/1 no ypany 
L(HHJ1 HTMK.

Ferromargansning azotkislotali ajralishi bo'yicha laboratoriya ishlarining natijalari taqdim etilgan. M n02 ni ishlab 
chiqarish uchun laboratoriya sxemasi tasvirlangan. Ferromargansni ajralishi uchun azot kislotasining sarfi aniqlandi. 
Ko'pik pay do bo'lishini bartaraf etish va eritmalarni temirdan tozalash usuli keltirilgan. Morgans konsentratini 
(ferromargansni) azotkislotali ajralish usuli bilan margans dioksidini ishlab chiqarish sxemasi ko'rsatilgan.

Tayanch iboralar: ferromargans, margans nitrati, margans dioksidi, ishqorlash, ko'pik pay do bo'lishi.

The results o f laboratory studies on the nitrogen-acid decomposition o f  ferromanganese are presented. A scheme o f 
a laboratory’ plant for the production o f  Mn02 is described. The costs o f  nitric acid for the decomposition o f 
ferromanganese are determined. A method fo r  eliminating foaming and cleaning solutions from iron is shown. A 
schematic diagram o f the production o f  manganese dioxide by a nitric acid decomposition o f  manganese concentrate 
(ferromanganese) is presented.

Key words: ferromanganese, manganese nitrate, manganese dioxide, leaching, foaming.

^ByoKHCb M apranna (M n02 -  nnpojiKBHT) HaxoflHT 
uinpoKoe npiiMeHeHHe KaK b npoMbim.ieHnocTH, b nacT- 
H0CTH, B MCTaJlJiyprHH H 3JieKTpOTeXHHKe, TaK H B aHa- 
JIHTHHeCKOH XHMHH B Ka'lCCTBC peareHTa. ripHHeM, B 
XHMHHeCKHX aH&HH3aX K M n02 npea'bHB.15IK)TC>I nOBbl- 
uienHbie rpc6oBaHH« n o  h h c t o t c  npojyK Ta. B nacTHO- 
CTH, B flByOKHCH Mapi aHUa MapKH H-A.a. COjep'/KaHHC 
M n02 aojkkho 6biTb He MeHee 90%  [1],

O ^ho H3 HanpaBjieHHH nojiynenHH M n02 bhcokoh 
CTeneHH hhctotbi siBJixeTCH pa3H05KeHHe n p n  HarpeBa- 
hhh co n n  HHTpaTa MapraHua [2], PeaKuira npoTeKaeT 
npH TeMnepaType 150-160°C n o y p aB H em iio  

Mn(NO})2 -  M n02 + 2N 02.
CnejoBaTejTbHo, jyia nojiyneHHH cojih  H m para  Map­

raHua aojm 'na SbiTb npnMeHeHa a30TH0KHCJias TexHOJio- 
rm  paiiiOA'CHHH MapraHueBoro CbipbH. TexHOJiorna 
a30THOKHCJioro pa3Jio>KCHH5i MapraHueBbix py.x h  koh - 
ueHTpaTOB onncaH a b jim ep aT ype [3], B c a n n o n  pa6oTe 
b KanecTBe MapraHueBoro cbipba Hcnojib30Bajin 4>eppo- 
Mapranen. B pa6oTe HciiojibsOBa.™ npoGy (JicppoMapraHua 
c coaepvKanHeM Mn 83%, >i<ejie3a 16%, ocTanbHoe - 
npHMecH. O eppoM apraH cu npejiBapHTejibiio H3Me.abMH.iH 
ao KJiacca -  0,1 . BbimenanHBaHHe npoBo/nuiH  Ha ycTa- 
HOBKe, cxeM a KOTopoii npeacTaBJieHa Ha p n c. 1. YcTa- 
HOBKa COCTOHT H3 BOJMHOrO TepMOCTaTa, B KOTOpblH
noMemaeTca peaKTop jsjih BbimejiaHHBaHHfl. PeaKTop 
BbinojiHeH H3 Hep>KaBCTajTbHOH cTajiH . I lep eM em H B aH H e 

nyjibnbi np0H3B0flHTCx c  noM om bio 3JieKTpoMexaHHie-

c k o h  MemajiKH (6 ). H hcjio o 6 o p o to b  h BpeMa nepeM eniH- 
BaHHH ycTaHaBJiHBaeTca c noM om bio cneuH ajibHoro np o-  
rpaMMaTopa. /JosHpoBaHne a30TH0H k h c j io th  b peaKTop 
np0H3B0flHTC» C nOMOIUbK) /lejlHTCilbHOH BOpOHKH (2 ).

P a cx o /i a 3 0 T H 0 ii k h c jio t m  c o cT a B J ia n  100%  o t  c re -  
xHOMeTpHHecKoro KOJiHHecTBa, Heo6xoflHM oro juw n e- 
peBO/ia MapraHua h  »cejie3a b cooTBercTByiouiHe cojih  

HHTpaTOB. J\si5i jaHHOH n p o 6bi pacxoA  cocTaBHJi 2 ,4 7  kg 
(b nepecHCTe Ha 100% -H yio HN03) Ha 1 kg (jieppoMap- 
r a H u a , h u h  4 ,2 9  xz/kg b B H ae 5 7 ,6%  - h o h  HN03 c 

njiOTHOCTbK), p =  1 ,36  kg/dm3 h u h  3 ,1 5 4  I/kg.
BbimenaHHBaHHe npoBoaHjiH cneziyiomHM  06pa30M . 

B peaKTop 3acbinajiH  HaBecKy H3MenbHeHHoro <J>eppo- 
M apraHua h  3ajiHBajiH TexHHnecKyio xojioaH ypo BOjy 
Ao ycTaHOBneHHH n c x o /u io r o  cooTHomeHHa T :}K =1:3. 
BKmoHanH M emajiKy, ycTaHOBHB h h cjio  o 6o p o to b  n =  
6 0 0  r/min. I lo c j ie  nepeMeuiHBaHHH cycneH3HH b T ene- 
HHe 1 0 -1 5  min HanHHajiH flosnpoB aT b a30THyi0 k h cjio -  
Ty. /losH poB aH H e a30TH0H k h ch o tm  (n o  KanjiHM) BejiH 
b TeneHHe B cero  n e p n o a a  BbiiuenaHHBaHHa. IIo  o k o h -  
naHHH nosHpoBaiiH fl a30TH0H KHCnoTbi nepeM euiH Ba- 
HHe npoAOJi>Ka.nH e iu e  1 5 -2 0  min. T en jio , o 6p a 3y io iu e e -  
ch  b p e 3yjibTaTe n p o u e c c a  BbimenaHHBaHna, o tb o a h u h  
c noM om bio B0A»H0r 0 TepMOCTaTa. B n p o u e c c e  Bbim e- 
jiaHHBaHHa TeM nepaTypa b peaK Tope Haxo^HJiacb b 
n p ea e jia x  3 0 -4 5 °C .

B n p o u e c c e  BbiiuejiaHHBaHHH H a o ji to ^ a jio c b  n e H 006- 

pa30B aH H e. 0 6 p a 3 y K ) iu a a c a  H a n o B e p x H o c ra  n y jib n b i

ropHbiu eecmHUK Y36eKUcmaHa We 4 (71) 2017
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Pm c . 1. CxeMa naSopaTopHovi ycTaHOBKn: 1 -  LLrraTUB;
2 -  flenmenbHaa BopoHKa prm flcwupoBaHua H N O 3; 3 -  boahhom 
TepMocrraT; 4 -  peaicrop flns BbimenaHMBaHnsi; 5 -  urraTMB Ann 
KpenneHna sneKTpoMexaHUMecKoPi MewariKM; 6 -  aneiapoMexaHM- 
necKaa M ewam a c perynnpyeMbiM hucjiom o6opotob m TaiiMepoM.

neHa OTannaaacb ycTOHHHBOCTbK). (noM em eH Haa b cra -  
KaH, neHa npn KOMHaTHOH TeMnepaType He pa3pyiuajiacb 
b TeneHHe HecKOJibKHX nacoB). JJjix cmDKeroia neHoo6pa- 
30B3HH5I HCXOflHyK) KOHUCHTpHpOBaHHyiO a30THyK> KH- 
cjiOTy pa36aBJianH boaoh ao  cooTHomeHHa 1:1. CKoniiB- 
myroca Ha noBepxnocTH nyawibi neHy coSnpajiH b (J)ap- 
(J)opoByio nauiKy, KOTopyio noMemajiH Ha aaeicrponaHTy, 
noKpbiTyio acSecTOM. IIpn  KuneHHH n e H a  pa3pymaaacb, 
h 06pa30BaBiiiyK)Cfl nyjibny CHOBa 3ajiHBajiH b peaicrop.

Flo OKOHMaHHH BbiLuenaHHBaHHfl nepexoanaH k npo- 
ueccy  ohhctkh 06pa30BaBiuer0ca pacrBopa o t  acene3a. JJjw 
3TOrO B peaKTOp a03HpOBaaH pacTBop nwpOOKHCH aMMO- 
Hua (25%  NH4OH) npn nepeMeuiHBaHHH nynbnbi. IIpn 
aocnoKeHHH pH  = 3 ,5 -4 ,0  ao3npoBKy aMMHaHHOH Boabi 
npeKpamaan, b TepMocraT noaaBaan ropanyio Boay h  npo- 
aoaacaan nepeMeniHBaHHe nyabtibi npn t = 65-70°C b TeHemie 
1 h. TopxHyio nyjibny cj)HJU>TpoBajiH noa BanyyMOM Ha BopoH- 
Ke BioxHepa, ncnoaKjya cfinabTp «6eaaa aeHra». OnabTpar 
co6npaaH h aHaaroHpoBaaH Ha ocraroHHoe coaepHcaime »e- 
ae3a, Koropoe cocraBaaao 5 mg/l.

O c a a o K  n p o M b m a a n  ro p a n e H  B o a o ii n p n  T:5K=1:1. f lp o -  
MbiBHbie B o a u  (B T opofi (j)H abT par) o6TjeaH H aaH  c  nepBbiM  

cj)HabTpaTOM. O c a a o K  n o ca e  c y n n o i  a H aa ro n p o B aaM  Ha 
ocraTOHHoe coaep'/KaHwe Mn, Koropoe He npeBbim aao 1%.

OiubTOgi O tmutuK ocaaoK
fcrfheaimeHnMB) FefOI I)-,

1
ynaptuaune 

npn t=70-100 °C_

Owi> nHTDgra 
MapmHua

i
rrpOKâ nfa 

l°160ftC :t = l  h

I
MnO,

Pmc. 2. A30TH0KMCJiafl cxeM a nonyneHMH M n02.

PacTBop HHTpaTa MapraHija n a n p a B a a a n  Ha Bbina- 
pHBaHHe. BbinapHBaHHe n p oB oan aH  b (J)ap(|)0p0B0H 
Haimce Ha B oaaH on 6aH e n p n  TeM nepaType 7 0 -8 0 ° C  
a o  noayn eH H a KpHCTaaaoB M n(N03) 2-6H20 . KpHCTaa- 
abi c o a n  H rnpaTa MapraHija n p O K a a n B a a n  n p n  TeMne­
paT ype 1 6 0 °C  b T eieH H e 1 h . Coaep5KaHHe MnO2 b 
totoboh  npoayKUHH cocTaBH ao 9 0 ,7 % .

H a  pHC. 2  npeacTaBaeH a npHHipnraaabHaa cxeMa 
n o a y n e H H a  asyoK H C H  M a p ra H u a  nyTCM a 3 0 T H 0 K n c a 0 r0  

p a 3 a o 5 K e H H a  M a p r a H u e B o r o  K O H u e H T p a T a  

(<J)eppoMapraHua). n o  s t o h  cxeM e noayneH H e M n02 
MO/KHO xaioKe npoH3BoaHTb, Hcnoab3ya MapraHueBbie 
KOHueHTpaTw, b KOTopbix MapraHea npeacTaBaeH po- 
aoxpo3HTOM Han MapraimeBbiM mnaTOM (M nC03).

Ha yTKnirtanwo

H o  NO , --------* ( la o'mcTKy h
yniwBM(Hio
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Maqolada ideal aralashtirish sharoitlarini modellashtiruvchi dastgohlarni qo'llab mis ishlab chiqarish shlaklarini 
qayta ishlash masalalari korib chiqilgan. Ideal aralashtirish dastgohlarni qo'llanishi, boradigan fizik kimovy 
zharayonlar samaradorligining oshishiga tashlandiq shlaklarda misning miqdorini kamayishiga tasir etishi ko'rsatilgan. 
Tiklovchi IRTO sifatida rux ishlab chiqarish klinkerining kukun simon fraktsiyasini qo'llash taklif etilgan.

Tayanch iboralar: shlak, qayta ishlash, tiklovchi, rux ishlab chiqarish klinkeri, kimyoviy reaksiyalar, 
kambag'allashtirish, jlotatsiya, ideal aralashtirish dastgohi, kam chiqindili ishlab chiqarish.

The article deals with the processing o f  slags o f  copper production using apparatuses that simulate perfect mixing. 
It is shown that the use o f  this type o f apparatus increases the efficiency of the ongoing physical and chemical processes 
and significantly reduces the copper content in the waste slag. As a reducing agent, the use o f the least demanded 
powder fraction o f  clinker o f zinc production is proposed.

Key words: slag, processing, reducing agent, zinc-clinker clinker, chemical reactions, depletion, flotation, ideal 
mixing apparatus, low-waste production.

H epepa6oTKa rnnaKOB MeflHoro np0H 3B 0flCTB a o c T a -  

CTCfl OflHOH H3 C3MbIX CJlOVKHbIX H H epeiU eH H blX  TipoGjICM 

c 0BpeMeHH0H HBeTHOH M eT annyprH H . /Ja H H aa  n p o 6jieM a 

KOMnneKCHo He p e rn e H a  h h  b o a h o h  cT p aH e M Hpa. O c o -  

SeHHO o c T p o  aaH H biH  B o n p o c  aK T yaneH  fljia  ycnoB H H  

Y36eKHCTaHa. 3 t o  B b m a H O  TeM, h t o  K O H iieH T paiina M e- 

flH b rn jiaK e 3HaHHTexibHo n p e B 0c x 0flHT e e  K O H u e m p a -  

UHio b HCxoflHofi p y f le  h  H ejib3a  flonycT H T b  e e  6e3B 03- 
BpaTHOH n o T e p n .

H a m e ii  C T parei HHCCKOH ia f la n c H  a B jia e T ca  KOMnneKC- 

H oe H cn0Jib30B aH H e f lo 6b i r o r o  c b ip b a , H SBJieneH H e B c e x  

IieHHbIX KOMnOHeHTOB H HCII0JIb30BaHHe OCTaTKOB B 

npOH3BOflCTBe UeM eH Ta HUH flOpO/KHOM CTpOHTCJIbCTBe. 

B COBOKynHOCTH 3TO flaCT B03M0/KH0CTb 0 praH H 30B aT b  

MajIOOTXOflHOe npOH3BOflCTBO C BbJCOKHMH TeXHHKO- 
3KOHOMHHCCKHMH ITOKaSaiejIHMH.

B m h p o b o h  npaKTH Ke p a3 p a 6 o T a H b i h  peK O M eH flO Ba- 

Hbi 6o jib iu o e  K onHHecTBo pa3JiH H H bix T ex H o u o rH H  n e p e -  
p a 6oTKH UIJiaKOB [1 ]. OflHaKO 60JlbIUHHCTB0 H3 HHX He 

B biin jio  3a  paMKH j ia 6o p a T o p H b ix  h  n o jiy n p o M b in u ie H -  
Hbix HCnblTaHHH. MCKJ1K)HCHH5I M OryT C0CT3BHTb BHe- 

ApeH H bie T ex H ouorH H  n o  (jxiOTaiiHH m naK O B H a 3aBOfle 

«X apbH B ajiT a»  ( O h u j i h h a h h )  h  AjiMajibiKCKOM ro p H O - 
M eTajrjiyprnH ecK O M  KOM6HHaTe.

Ha 4> hhckom  3aBOfle TexHOJiorna BKjnonaeT b ce6a:
- pasflejibHoe ip e x  cTaflHHHoe flpoSneHHe flo K pynH O - 

c t h  4  mm\
- f lB y x  C T aflH H H oe c o B M e c T H o e  H 3M ejii>H eH H e ao 

B b ix o f la  K J ia c c a  - 0 ,0 5  mm ( 9 0 -9 6 % ) . 0 6 m e e  B p eM a 

(j)jiO TanH H  c o c T a B J ia e T  4 0  m h h  n p H  n o j iy n e H H H  k o h -  

q e H T p a T a  c co flep> K aH H eM  o k o j i o  2 0 %  M eflH . n p n  

c o f le p x c a H H H  M eflH  b xB O C T ax <J>JioTauHH Ha ypoB H e
0 ,4 0 -  0 ,5 0 %  o6ecneHHBaeTca H3BJieneHHe MeflH H3 
uu iaK O B  flo 6 0 -7 0 %  [2 ] .  AHajiorHHHbie noKa3aTejiH 
n o j iy n e H b i  h  n p n  H c n 0 J ib 3 0 B a H H H  a a H H o r o  M eTO fla h  

b ArMK.
Ono'rauHOHHOMy o 6oram eH nio npncym  pan cym ecT-

BeHHblX HeflOCTaTKOB, OCHOBHblMH H3 KOTOpbIX HBJ1HKDTCH:
- 6o n b m o H  p a cx o fl 3jieKTpo3HeprHH, M ejnouinx ma- 

pOB H H3HOC c[)yT6pOBKM n p H  H3MeJlbHeHHH UIJiaKOB;

- HH3Koe H3BneneHHe MeflH, t . k .  b  KOHueHTpaT, b  o c ­
h o b h o m , H3BneKaeTca cynb(j)HflHaa h  nacTHHHO M eTajuiH - 

necKaa Meflb, coflep>KaHHa, K oropbix He 6oiu>mHe. npH  
3 to m  oKHCJieHHaa Meflb, b o c h o b h o m , nepexoflHT b  uuia- 
k o x b o c t w  h  6e3B03BpaTH0 TepaeTca;

- (J)jioTaiiH a He ri03B0JiaeT H3BJieKaTb pafl n o n y r H b ix  

3jieMeHTOB (Ni, Co, Zn h a p . ) ,  h t o  CHH>KaeT 3(j)4)eKTHB- 
HOCTb n p o u e c c a ;

ropHbiu eecmHUK YsSeKucmaHa N° 4 (71) 2017
67



^  M E T A L L U R G I Y A  VA B0YIT1SH / M E T A J l J l Y P n i f l  H  OBOfAlHEHHE

- 'saTpy/iHeno Hcn0Jii>30BaHHe HceJiesocHjimcaTHoii 
n a c r e  xboctob b M C TajijiyprH w ecK H x u ejiax , h io  cK a3bi- 

B aeT ca H a KOMruieKCHocTH ncri0jib30naH M H  c b ip b jt;

- He Hcnojib3yeTCfl Tenno pacnjiaBJieHHoro coctohhhh.
3 th h HeKOTOpbie a p y r a e  H eaocTaTK H  cHH>KaioT n e p -

CIieKTHBHOCTb IUHpOKOrO BHeapeHHa (|)JIOiaHHOHHOH 
nepepaGoTKH uuiaKOB MeflHoro np0H3B0ACTBa.

H anSojiee nepcneKTHBHbiMH MoryT 6biTb TexHonorHH  
nep ep a6oTKH uiJiaKOB, 0CH0BaHHbie Ha Hcn0Jib30BaHHH 
Tenna pacnuaBjieHHoro c o c to h h h s . H a Ham b sfjiha, pa- 
UHOHajTbHyio TexHOJiorHio nepepa6oTKH mjiaKOB mojkho 
pa3pa6oTaTb Ha 0CH0Be H3yneHHH cTpyicrypbi h  cb o h c tb  
pacnuaBOB, TepMoaHHa.MHKH h k h h cth k h  xh m h h cck h x  
peaKijHH, iiporeKaroiuHx b CHCTeMe. C s t o h  nejTbio, Ha 
Ka(j)e,ipe «M eTanjiyprH a» TaiiiKeHTCKoro rocy/iapcT B en- 
Horo TexHHHecKoro yHHBepcHTcra 6bina pa3pa6oTaHa 
KOHiienuHa n o  pa3pa6oTKe h  b h ca p ch h io  TexHOJiorHH 
nepepaSoTKH uiJiaKOB MeflHoro npoH3BoacTBa. n p n  sto m  
b KanecTBe o ch ob h b ix  TpeooBaHHH 6 h j ih  ycTaHOBJieHbi 
cjie/iyiom H e [3]:

-  T ex H O Jio raa  flonacHa 6biTb H anp aB JieH a Ha n o B b im e -  

HHe KOMnneKCHOCTH H C ii0Jib30B aH na c b ip b a , n p e a o T B p a -  

meHHJi n o T e p b  nenHbix KOMnoHeHTOB c  oTBanbHbiM H 
iipoayKTaMH;

- TexHOJiorna floiDKHa 6biTb opH eiiTnpoBana Ha hc- 
nonb30BaHHe b KanecTBc npncaflOK ToubKo mccthmx 
MaTepnajiOB, MceJiareiibHO bto ph h h h x  TexHoreHHoro 
06pa30BaHHH MecTHbix iipoMbiuiJieHHbix ripeanpHHTHH;

- TexHOnorHH ;ioji>KHa oSeciieHHTb OTcyTCTBHe 3a- 
rp»3HeHHa OKpyvKaiomeH cpeflbi npoayKTaMH njiaBKH 3a 
npe;iejiaMH aonycxHM bix HopM;

- TexHOJioi HH aoji>KHa HMeTb nepcneKTHBbi aajibneii-  
rnero n ep exofla  k  Maji00TX0flH0H;

-  p e a j iH ia n H a  TexH O JiorH H  f lo j ia o ia  o c y m e c T B jia T b c a  

Ha jieHCTByiomeM 060pyzi0BaHHH np n  MHHHMajibHbix 
p a c x o a a x  Ha peKOHCipyKUHK) h hsm chchhh T exH O Jiorn -  

n e c K o r o  p ern a M eH T a .

JJeTanbHoe 03HaK0MJieHHe HMeiomeHca jm rep a iy p b i 
no nepepa6oTKe uiJiaKOB, a TaioKe H3yneHHe onbiTa p a 6 o -  
Tbi nepeziOBbix MeTajuiyprHHecKHX npeanpHHTHH, n03B0- 
jihjio ycTaHOBHTb, h to  y c n e x  o6eflH H Tenbiioro rip onecca  
bo m hotom  onpe/iejiHercH penieHHeM cjic/iyioiHHx np o- 
6neM  [4 ]:

- BOCCTaHOBneHHe M arH eTH Ta m j ia n a  ao  BiocraTa;
- KoppeKTHpoBKa cocTaBa LunaKa h pa6oTa Ha o n r a -  

MajIbHOM COAep’/KaHHH TaKHX KOMnOHeHTOB KaK SiC)2,
CaO, FeO, Fe30 4 h up.;

-  cyjib(J)H A H poB aH H e OKHCJieHHbix coeflH H eH H H  M ea n  

h n ep cB o j h x  b niTeHHOByio 4>a3y;

- 6ap6oTHpoBaHne pacnnaB a c  nejib io co3aaHMH y cn o -  
bh h  fljifl KoajiHCLiCHUHH MejiKHX Kanejib uiTeHHa;

- riepeBo;i mcjikhx Kanenb nrreiiHa b flo im yio  (|>a3y nepe- 
MeUIHBaHHGM HHepTHbIM ra30M HJIH C H3BJieKaiOIUeH 4>a30H;

- 0B5i3biBaHne cepbi b KOHneHcnpoBaHHyio cj)a3y, h to  
n03B0JlHT O/IHOBpeMeHHO CHH3HTb fleCy.Tb({)ypH3aUHK) H 
nepeBecTH e e  b ihtchh .

Pem eHHe nepeMHcneHHbix n p o 6neM Morno 6bi b Hae- 
ajibHOM nopaflKe p e m m b  B onpoc nepepaooTKM nuiaKOB 
M enHoro npoH3Bo,icTBa. OaHaKo, Ha npaKTHKe s t o  xpya-  
h o  peajiH3yeMaa n p o 6neMa, t .k . Tpe6yeT y n a c r a a  6onb- 
rnoro KOJiHHCCTBa MarepHajiOB h ooopyaoB aiiH a. LJejie- 
c006pa3H 0 npoBeaeHHe paooT n03TanH0, c  ucjibk) Hccne- 
aOBaHHH BJIHHHMH Ka>K,10 rO <})aKTOpa Ha KOHCHHblH pe- 
3yjibTaT ooe3Me>KHBaHHH.

H a AaHHOM 3Tane Hccne.noBannH mm h3vhhjih  bjihh- 
HHe cTeneHH BoccTaHOB.ienna MarHeTHTa Ha BbiaejieHHe 
Me^H H3 uuiaKa. B  peanbHbix ycjiOBnax AjiManbiKCKoro 
T M K  b KaHCCTBC BOCCTaHOBH i ejia M oryr 6biTb ncn0Jib30- 
BaHbi TBepabie yrjiepoacoaep acam H e MarepHajTbi (kokc, 
He(J)THHOH KOKC, yTOJIb, KJIHHKep HHHKOBOrO 3aBOAa), a 
ra o < e  iipHpo/uibm  ra3.

H cx o flx  us paspaSoTaim oH  HaMH KOHuerinHH o 6e,aHe- 
hhh, Mbi b KanecTBe BoccTaHOBHTena Bbi6pajin iciHHKep 
AuMajibiKCKoro uHHKOBoro 3aBO/ia, cocTaB KOToporo 
IipHBCaeH b Ta6n. 1 .

B bi6o p  KJiHHKepa b KanecTBe BoccTanoBHTena 6bui 
o6ycjioB neH  cjieayromHMH o6cToaTenbCTBaMH:

- b cocTaBe KJiHHKepa b /locTaTOHno Gojibuinx KOUHHe- 
CTB3X HMeiOTCH TaKHe 3(J)(J)eKTHBHbie BOCCTaHOBHTejIH KaK
y r n ep o a  ( 1 2 - 2 0 % )  h M eTajuim ecK oe 5Kejie30 (1 8 -2 4 % ) ;

-  KJIHHKep coAep>KHT 6o j ie e  2 %  Mean, 3HaHHTejibHoe 
KOJiHnecTBO 6j ia ro p o A H b ix  M eTaruioB . H x  h sb .ich ch h c  b 
TOTOBbiH n p o a y K T  cym ecT B eH H O  noB bicH T  tc x h h k o -  
3KOHOMHHecKHe noK a3aT ejiH  B c e ro  n p o u e c c a ;

- B AjIMajIblKCKOM TM K  OH HMeeTCH B flOCTaTOHHO 
60JlblU0M KOJIHHeCTBe, npHHCM B TOTOBOM JVIfl H cn 0 jlb 3 0 - 

BaHHH B TeXHOJIOTHH BHfle;
- 40 H a c T o a m e ro  BpeM eHH He pa3pa6oTaHa TexH0Ji0-

i hm n e p e p a 6oTKH KJiHHKepa b OT^ejibHOM u h k . ic  c  n p n -  

eMJieMblMH TeXHHKO-SKOHOMHHeCKHMH H TeXHOJIOrHHe-

ckhm h noicasarejiHMH. n03T 0M y e e  Hcn0Jib30BaHHe b 

KanecTBe BoccTaHOBHTenx onpaB^aHO.
n p n  aoGaBJTeHHH KJiHHKepa M oryr npoTeKaTb pa3- 

JIHHHbie XHMHMeCKHC peaKUHH [5].
n p o u e c c  B0CCTaH0BJieHHH »cejie3a H3 ok ch^ ob  co- 

rnacHO npHHUMiiy BaHKOBa o  nocne,iOBaTeJibHocTH npe- 
BpaiueHHH npoTeKaeT cTyneim aTo nyTeM nocjieaoB a- 
TejibHoro n ep ex o jia  o t  bm ciuhx o k ch a o b  k h io u ih m  no

T a 6 j im (a  1
XklM M HeCKM M  COCTaB KJIklHKepa A /IM a nb lK C K O rO  U M H K O B O rO  3 a B O fla  

(n o  O C H O B H b IM  K O M n O H e H T a M )

Kjiacc K JiH H K ep a
Coaep>KaHiie, %

Cu Zn Fe C Pb Cd In SiO, As Au, g/t Ag, g/t C T e K jio B iii iH a H  C H JiH K aT H an  (|>a sa

KJI-2 2,34 2,45 32 15 0,6 0,02 0,001 1,6 0,3 3-5 300-500 OcTanbHoe
KJ1-3 2,11 2,69 36 16 0,7 0,02 0,009 19 0,3 2-5 250-300 OcTajibHoe
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cxeMe: Fe20 3 —* Fe30 4 —► FeO  —► Fe (B birne 570 °C) hjih 
Fe20 3 —*• Fe30 4 —* Fe (iiHVKe 570 °C).

IlpH 3TOM B COOTBeCTBHH C /IHai pilMMOH Fe -  O B 
CHCTeMe B03HHKaK)T He TOJIbKO HH3mHe OKCHflbl H Me- 
Tajui, ho h TBepawe pacTBopbi.

BoccTaHOBJieHHe okchaob /KCJiesa TBepflbiM yrnepo- 
flOM KJIHHKepa B03M05KH0 nO CJTC/iyiOIUHM peaKiyiHM:

3Fe20 3 + C  =  2Fe30 4 + CO  
Fe30 4 + C  = 3FeO + CO

FeO + C  =  Fe + CO  1
MeTajinHHecKoe * e j ie 3 0  KJIHHKepa, a Taicxe ra so o S -  

pa3HMH upo^yKT pcaKHHH CO TaK>Ke ynacTByiOT b boc- 
CTaHOBHTejibHbix n p o u ecca x  n o  peaKUHHM:

3Fe20 3 + CO  =  2Fe30 4 + CO2 +37,25 MJ 
Fe30 4 + CO  =  3FeO + C 0 2 -20,96 MJ 

FeO + CO = Fe + C 0 2 +13,65 MJ 
Fe30 4 + Fe = 4FeO  

BbweJiflioiUHHCH n o  sth m  peaKiinaM CO2 b n p n cyx-  
ctb h h  y n iep o fla  KJIHHKepa BHOBb m ojkct nepeiiTH b CO: 

C 0 2 +  C =  2CO-166,32 MJ 
f ljw  npoBe/ieH na Hccjie/iOBaHHH n o  BOCCTaHOBJieHnio 

ManieTHTa KJIHHKepOM UHHKOBOrO npOH3BO/ICTBa HaMH 
6bina 0T06paHa cpeflHaa npoGa KOHBepTepHoro nuiaKa 
cjie/iytouiero cocTaBa, %: Cu -  2,30; Fe{orMf) -  48,50; S i0 2 -  
19,89; Al20 3 - 3,16; CdO -  0,75; Fe30 4 -  16,30; S  -  
1,39; M gO - 0,46.

I lo  CTexHOMeTpnHecKHM pacneraM  ajia  BOCCTaHOBJie- 
Hna MaraeTHTa a o  paBHOBecHoro 3HaneHna flocTaTOHHo 
Ao6aBjieHHH 5% KJIHHKepa o t  Beca nuiaKa. /J,na noBbim e- 
Hna CTeneHH B0CCTaH0BJieHHa mbi yBeiiHHHJiH pacxoA  
BOCCTaHOBHTena /10 10%. Pe3ynbTaTbi npoBCflCHHbix 
nccjieflOBaHHH npnBeaeHbi b Ta6ji. 2

YcjiOBna rtpoBcacHHa sKcnepHMeirra: HaBecna uuiaKa 100 r ,  

TeMneprypa nuiaKa 1300 °C, BppeMa Bbiaep>KKH - 120 min.
AHajiH3 TiaHHbix, npHBeaeHHbix b Ta6ji. 2 

noKa3biBaeT, h to  roBjieneH ne Me/in b urreiiH He 
npeBbimaeT 50-55%, h to  npuBCflCT k 6ojibiunM noTepaM  
MeTajuia c oTBajibHbiMn uwaKaMH. YBejiHHeHHe pacxo^a 
xjwHKepa mu nocHHTajin Heuejiecoo6pa3HbrM no 

cjieayiomviM npHnmiaM-.
a o 6aBJienne 6onb m oro  KonnHecTBa xonoflH oro  

MaTepwana oxnaawaeT pacnnaB h  b hcm  3aMeanaK)Tca 
Bee 4)H3HKO-XHMH4CCHKe npeBpameHHH;

;io6aBJiaeMbiH icnnHKep pasy6o>KHBaeT mnaKH, yBejm- 
HHBaeT HX KOJTHHeCTBO, HTO C03jaCT aOnOJIHHTCJIbHblC
Tpy^HocTH npn hx iiocjieayromeH nepepa6oTKe.

3KcnepHMeHTbi npoBoamTH no  H3BecrabiM, 
uinpoKopacnpcTpaHeHHbiM MeroflHKaM [6]. Ilpn npoBeaeHnn 
SKCIiepHMCHTOB Mbi 3aCbinajIH KJIHHKep Ha nOBepXHOCTb 
uuiaKOBoro pacnnaBa. Mbi 3aMenuiH, h to  3HaHHTejibHaa 
nacTb noponiKOBoro KJIHHKepa cropaer c  noBepxHocni, a 
0TH0CHTejibH0 Kpymibie Hacnmbi (3-5 mm) iuiaBaioT Ha 
noBepxHocTH BaHHbi. B ee  3 to  iiphboaht k htok oh  CTeneHH 
ycBoem ia KJIHHKepa BaHHOH h, cooTBeTCTBemio, 
HCflOCTaTOHHOMy BOCCTaHOBJieHHIO MarHCTHTa.

f ln a  yBejiHHeHna CTeneHH ycBoeH na KJIHHKepa m u  
noBejm  onbiTbi c nepeMeniHBaHHeM BaHHbi. B  KanecTBe 
nepeMeniHBaiomeH cjiasbi 6mji Hcn0Jib30BaH aproH. Pe- 
3yjibTaTbi HCCJieaoBaHHa npeacTaBJieHbi b Ta6ji. 3.

OnbiTbi npoBOAHJiH npn cneayio iuH x ycnoB nax: 3a- 
rpy3Ka KJIHHKepa -10%  o t  Beca ncxo/iH oro nuiaKa, BpeMa 
OTCTOa - 2 0  min , TeMnepaTypa 13 0 0  °C.

AHajiH3 pe3yjibTaTOB npeacTaBJieHHbix b Ta6jiHne 3 
noKa3biBaeT, hto H3BJieneHHe Mean b nrrenH c yBejiHHe- 
HneM BpeMeHH nepeMeniHBaHna HecKOJibKO B03pacTaeT c 
6 9 ,8  ao 77,5% . OAHaKo npn stom ocTaeTca flOBOJibHO
BblCOKOH OCTaTOHHOe CO/iep'/KaHHC MeflH B 06eflHeHH0M
u u ia K e  (0 ,9 7  -1 ,3 9 % ), h to  m tokct npH Becra k 3HaHHTejib- 
HbiM noTepaM MeTanna c OTxoaaMH np0H3B0flCTBa. 3 t h  
pe3yjibTaTbi noKa3ajin, h to  nepeMeniHBaHne pacnjiaBa 
aproHOM He flaeT o>KH/iaeMbix pe3ynbTaTOB no  o6e;iH e- 
hhk) innaKOB n 3 t o t  n p o u ecc  Tpe6yeT aajibH efiuiero  
coBepuieHCTBOBaHHa.

HaMH 6mjih npoBeaeHbi cnennajibH bie onbiTbi no  
napajuiejibHon 3arpy3Ke pacnjiaBa h KJIHHKepa. OjiHaKO 
pe3yjibTaTbi 3KcnepHMeHTOB npaKTnnecKH He H3MeHH- 
JlHCb. B  3TOM MCTOfle 6bIJlH CKOHUCHTpHpOBaHbl BCe He- 
AOCTaTKH npcflbiflyuiHx cep n ii 3KcnepHMenTOB, h  oh h  
6binn 0CTaH0BJieHbi.

B  noncK ax HanGonee nojiH oro oG ecneneH na KOHTaK- 
Ta Meatfly k om h ohchtom  pacnnaBa h  BOCCTaHOBHTejieM 
Mbi npoBejiH HecKOJibKO SKcriepHMenTOB c ncn0Jib30Ba- 
HHeM annapaTa HfleajibHoro cMemeHHa [7].

HepeMeuiMBaHMe b  x h j k h x  c p e ^ a x  m npoK O  n p m e -

H aeT ca b xhmhhcckoh npoMbiuineHHOCTH fljia  n p n r o -
v\ n o n y M C H M « t o m o f c h - 

HbIX CHCTeM, a TaK)Ke fljia HHTeHCH(J)HKaUHH XHMHHe- 
ckhx , TermoBbix h /iMc))(J)yjHOHHbix n p ou eccoB . B n o -  
cjiejiHeM cjiyn ae  nepeMeuiHBaHHe ocymecTBJiatoT H eno- 
cpe/iciBenH O  b npeflnasnanaeM bix fljia npoBeaeHHa 
3thx  n p o u ecco B  annapaTax, CHa6>KeHHbix nepeM eiun- 
BaiOUIHMH yCTpoilCTBaMH.

T a 6 n n u a 2
P e 3 y rib T a T b i n o  o6eflHeHkiio K O H B e p Te p H b ix  LujiaKOB KiiMHKepoM

JV» 3ai pyvKeno,
%

Bbixoa 
iineiina, %

CoaepvKaiiHC b  iiirciiiie, % Bbixoii 
m.iaKa, %

CoxepvKaiiHe b  uuiaKe, % H3BJieHeHHe Mean 
B UITeH H , %Cu Fe S Zn Cu Fe S i0 2 S

1 5 1,70 66,30 7,1 17,2 0,4 87,9 1,20 46,5 18,6 2,6 51,2
2 5 1,67 70,70 4,8 18,1 - 87,2 1,00 47,5 20,1 52,3
3 5 1,60 71,20 5,3 18,9 - 83,3 1,13 49,0 18,6 - 50,9
4 10 1,50 71,60 4,5 18,2 - 84,5 1,13 48,2 19,4 l.-J 58,3
5 10 1,43 72,80 5,7 17,3 0,6 81,2 1,20 42,5 20,1 2,7 49,7
6 10 .............. 1 .5 4 .......... 72,16 4,4 19,3 0,5 83,8 1,56 40,1 - -
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Ta6rwLta 3
P e 3 y n b T a T b i onbiTO B  no o6eAHeHMK> KOHBepTepHbix LUjiaxoB npn nepeMeujM BaHnn aproHOM

JVs
BpeMH 

n e p e M e u iH -  
BaH H H , min

B h i x o i

■ u r e m ia .

%

Co.iep'/KaiiHe b  i i r r e i i i i c ,  % H 3 B jie -

H £ H H £ B  
M iT e m i ,  %

Bbixoa
iujiaKa,

%

CojepvKaiiHC b  u iJ ia K e ,  %

Cu Fe S Cu Fe S i0 2 CaO 5

1 10 10,0 14,9 70,6 6,07 69,8 88,2 1,09 43,7 20,6 1,48 2,56
2 15 10,0 12,7 44,8 5,60 60,2 87,7 1,02 39,4 24,7 1,29 2,70
3 20 10,4 15,3 64,3 5,10 69,1 87,9 1,39 42,6 23,7 13,0 2,10
4 30 14,7 12,1 70,1 5,60 76,8 84,4 1,08 35,4 25,6 1,80 1,20
5 40 10,35 17,28 54,9 13,8 77,5 88,1 0,97 32,4 30,61 1,88 1,57 .

-

B c j iy n a e  ro M oreH H 3auH H , npHiOTOBJieHHfl cycn eH - 
3hh, HarpeBEHHM hjih oxjiajK aerow nepeMeuiHBaeMOH 
reTeporeHHOH c p e a b i  u e jib ro  nepeMeuiHBaHHa H BJiaeTca 

CHH5KeHHe KOHueHTpauHOHHbix hjih  T e M n e p a ry p H b ix  
rpaflneHTOB b oS teM e annapaTa.

n p n  Hcn0Jib30BaHHH nepeMcniHBaiiHH /y ia  hhtchch-
(JlHKaUHH XHMHHeCKHX, TenjIOBbIX H flH({)(J)y3HOHHbIX
npoueccoB  b reTeporeHHbix CHCTeMax c o sa h io tc h  Jiyn- 
uiHe ycjiOBHH a n a  noflB oaa BemecTBa b 30Hy peaKUHH, k 
rpaHHue pa3ziena cjjas hjih k noBepxHOCTH Tenjioo6MeHa.

YBejiHHeHHe CTeneHH Typ6yneHTHOCTH CHCTeMbi, 
jocTHraeM oe n p n  nepeMeiiiHBaHHH, npHBOflHT k yMeHb- 
iueHHio TOJimHHbi norpaHHHHoro cjioa , yBejiHHeHHio h 
HenpepbiBHOMy o 6hobjichhk) iiOBepxHOCTH B3aHMoaeii- 
CTByiomHx 4>a3. 3 t o  Bbi3biBaeT cymecTBeHHoe ycK ope- 
HHe npoueccoB  Tenjio- h  M accoo6Mena [8].

JTio6 oh MeTajiJiyprHnecKHH n p o u e cc , KaK npaBHJio, 
conpoBOxcAaeTca nepeMemeHHeM MaTepnajibHbix noTO- 
KOB HCHflKOCTH, ra3a HJIH TBCpjblX HaCTHU. FIOTOKH MO-

v ,  x (0 )

w

IX

Pmc. 1. CxGM aTM M ecKoe M3o6pa>KeHMe a n n a p a T a  M A e a n b H o ro  
CMeuieHiin.

i y r  6biTb 0^H0({)a iHbiMH, T.e. ucjihkom cocroa  i b TOJibKO H3 
o a h o h  (J>a3bi, nepeMemaeMOH b hckotopom  o&beMe annapa­
Ta, h  MHoro(J)a3HbiMH KaK b HarneM cjiynae 3 to  xamKOCTb - 
TBepaoe Tejio. 3<})(|>eKTHBHOCTb MerajuiyprHHecKoro nepe- 
^ejia bo MHoroM 33bh ch t o t  paiiHOHajibHOH opraHH3auHH 
noTOKOB. B HauieM cjiynae oiincaHHe ^BHaceHiw noTOKOB 
HMeeT OMbicJi 6oJibiueH H acrao  jiHiub b OTHOiiieHHH nepe- 
M em eH H a h  p acnpcaeJienH M  Bem ecTB b  ^aH H bix noTOKax.

T n a B H a s  rip o G u cM a r ip o u e c c a  o6eaH C H H « m naK O B h  

BOCCTaHOBJieHHH MarHCTHTa TBepAblMH BOCCTaHOBHTCJIH-
m h  -  3 t o  o S e c n e n e H H e  n jiO T H o ro  h  paB H O M epH oro  k o h - 

TaKTa p e a r n p y io m H x  B em ecT B . 3 t o  ycjiO B H e M o w e r  6biTb 
AOCTHrHyTO, ec jiH  n p o u e c c  npoBO/jHTb b  annapaTax  
oG ecneM H B arom H x n a c a j ib H o e  cM em eH H e.

YcjiOBHH (j)H3HlICCKOH peajIH3yeMOCTH 3T0H MO^ejIH 
BbinojiHaeTca, ecjiH bo bcSm noTOKe hjih Ha paccM arpu- 
BaeMOM ero  ynacTice iipoHCxo^HT nojiH oe (Hjieajibnoe) 
CMemeHHe nacTHu noTOKa. B 3tom  ejiynae jno6o e  H3MeHe- 
HHe KOHnetiTpau.Hn BemecTBa Ha Bxoae noTOKa b 30Hy H^e-

P a cn J ia B

I

Pmc. 2. CxeMa wnaKOBoro KOBiua, MOAennpyK>mafl an napa T 
M A eanbH oro cMeiuMBaHMH.
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Pacxofl KiiHHKepa, %

Pmc. 3. BjiM HHM e p a cx o ,q a  K/iMHxepa Ha 0 C T a T 0 H H 0 e  
C0Aep>KaHMe Me am b  tunane.

ajibHoro CMeuieHHa MrHOBeHHO pacnpe^ejiHTca no BceMy 
o 6i>eMy 30Hbi. YpaBHeHHe, orm cbiBaiom ee H3MeHeHHe 
KOHueHTpauHH b 30He H^eajibHoro CMemeHHa HMeeT bhjx:

V ±  = v (x (o )_x) 
dt

rae V- o6teM 30Hbi uzieanbHoro CMeineHHa, m'\ 
v -  cKopocTb noTOKa, nocTynaromero b 30Hy 

HaeajibHoro CMemeHHa h Bbixo^amero H3 Hero, m V/z;
jc (0>, -  KOHueHxpauHa BemecTBa Ha B xofle h  B bixoae b 

30He H^eajibHoro cMemeHHa, kmol/m3; t -  BpeMH, h.
B THApOMeTajuiyprHqecKHx npoueccax nacTO CTpe- 

MflTCH npH6nH3HTbCH K yCJIOBHUM H/jeaJIbHOrO CMeme- 
HHa nyTeM ycTaHOBKH b annapaiax cneuuajibHbix Me- 
uianoK, 6ap6oTaaceM, hjih /ipyrHMH MeTO/iaMH. Peico- 
MeHflyeMax cxeMa o/ihoto H3 TaKHx annapaTOB npHBe- 
fleHa Ha pnc. 1.

n o  CBOefi KOHCTpyKUHH IHJiaKOBbie kobuih  BnojiHe 
oooTBeTCTByioT annapaTy H^eajibHoro CMemeHHs. 
O^HaKo b peajibHbix ycjioBH ax SKcnnyaTaiiHH mjiaKOBbix 
K OBiiieH  H c n 0 J ib 3 0 B a T b  M e x a H H H e c K o e  h 
aspoflHHaMHnecKoe nepeMeuiHBaHHe 3aTpyaHCHO.

n o  3TOH npHHHHe JU1X C03flaHH» yCJIOBHH flJM 
nneajibH oro CMemeHHH Mbi npe/uiaraeM  Hcn0Jib30BaTb 
3Hepraio naaaiomeH h OTpaaceHHOH CTpyn. CxeMa 
npe/iJiaraeMOH yTaHOBKH npe^cTaBjieHa Ha pnc. 2.

Ha flHO injiaKOBoro KOBiua HacbinaeM onpejjejieHHoe 
K0JiHHecTB0 nopouiKOo6pa3Horo KJiHHKepa. 3aTeM Hann- 
HaeM 3ajiHBKy nuiaKa n o  npmwTOH xexHOJiorHHecKon 
cxeMe. nijiaKOBaa crpya, OTpaacaacb o t  flHHma KOBiua, 
noflHHMaeTca BBepx h 3a6npaeT c co6oh nacTHHKH boc- 
CTaHOBHTejia. n p n  stom cosaaioTCfl npaKTHHecKH nae- 
anbHbie ycjiOBHA ansi nepeMeuiHBaHHH KOMiiOHeHTOB h 
npoTCKaHHa BOCCTaHOBHTejibHbix n p oueccoB .

HaMH npoBe^eHa o/iHa cepna 3KcnepHMeHTOB mix 
npoBepKH ocymecTBHMOc™ TeopeTHnecKHX npe/uio>Ke- 
hhh. Pe3yjibTaTbi onbiTOB npHBezieHbi Ha pnc. 3.

AHajiH3 aaHHbrx Ha p n c .  3  noica3biBaeT, h t o  Boccra- 
HOBJieHHe MarHeTHTa in n a K a  KJiHHKepoM no s t o h  t c x h o -  

jiorHH n p o x o ^ H T  6ojiee ycneniHO h ocTaTO H H oe coAep- 
xcaHHe Mean b uuiaKe HaxoflHTca b npe^ejiax 0,6-0 ,7% . 
C paB H eH H e s t h x  aaH H b ix  c pe3yjibT aT aM H , n p eacT aB JieH - 

h m m h  b Ta6ji. 1 h  2 ,  noKa3biBaeT Ha cymecTBeHHoe c h h -  
aceHHe coaepacaHim Mean b uuiaKe.

Ô HaKO 3to coflepxcaHHe Bee em e flocraTOHHO BbicoKoe h 
Tpe6yer aanbueHiiieH nepepa6oncH. MHHepajionwecKHH aHa- 
jih3 npo6bi oSeflHeHHoro mjiaica noica3aji Ha HanHHHe b hSm 
6ojn>inoro KOJiHHecrBa okhcjichhoh Mean h mcjikhx 4acmu 
nireHHa, Koropbie He ycneam ocecn. b aoHHyio 4>a3y. Pa3pa6a- 
TbmaeMaa rexHOJiorra Tpe6yer .nanbHemueH aopa6orKH b iuia- 
He CyjIî HflJtpOBaHHfl OKHCJICHHblX COeaHHeHHH MeflH H C03aa- 
HHH yCJIOBHH JUW KOajTHCHeHIIHH mcjikhx Kanejib nireHHa,

Ha 0CH0BaHHH npoBe/ieHHbix Hccjie/ioBaHHH moxcho 
c^ejiaTb BbiBOfl o tom, h to  Hcn0Jib30BaHHe annapaTOB 
HfleanbHoro cMeiueHHa flaci B03M0>KH0CTb HaH6ojiee 
3<j>4>eKTHBH0 npoBecTH npouecc BbiaejieHHH Mean, 30J10- 
T a, cepe6pa h apyrnx sjicmchtob H3 n u ia K a , nojiynuTb
3H3HHTeJIbH0e KOJIHHeCTBO flOnOJIHHTeJIbHOH npoayKUHH 
h (jjaKTHHecKH nepeHTH Ha ManooTxoflHyio TexHOJiornio.
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YflK 620.91 ) AnnMxofl>KaeB K.T., napfla6aee A.fl. 2017 r.

nYTM YMEHbLUEHMfl nOTEPb 3JlEKTP03HEPrMM 
B CMCTEME llEPEflAHM M nOTPEBJlEHMfl 
B KPynHbIX nPOMblLUJIEHHblX nPEflriPMflTMAX

AnkiMxofl>KaeB K.T., ^
npotfceccop Kacfjeflpbi 

«3neKTpMMecKne ManinHbi», 
T a w n y  mm. HcnaM a KapnMOBa.

riapfla6aeB A.fl.,
fl0KT0paHT Kaijieflpbi 

«3neKTpnHecKne MawnHbi* 
SHepreTMMecKoro cfraKynbTeTa, 

T a u jlT y  mm. HcnaMa KapnMOBa.

Maqolada elektr energiyasi issiqlik elektr stantsiyalarida ishlab chiqarilishidan boshlab, uni elektr uzatish liniyalari 
orqali yetkazib berish, taqsimlash hamda ishlab chiqarish korkxonalarida foydali ishga aylantirishgacha bo'lgan 
jarayonlarda energiya isroflarini kamaytirish uslublari keltirilgan. Istemolchi korkxonalari ichidagi isroflar tahliliga 
alohida etibor berilgan. Reaktiv quvvat manbalari va istemolchilari nisbati har hil bo'lgan korkxonalarda reaktiv 
tokdan bo'layotgan isroflarni kamaytirish yo'Hari takiif etilgan.

Tayanch iboralar: reaktiv kuch, reaktiv oqim, ishlab chiqarishda energiya yo'qolishi, chiziqningyo'qoJishi, umumiy 
va texnologik yo'qotishlar, savdo qobiliyatining yo'qotilishi, nisbiy yo'qotishlar, kuch-faktor, transformator, induksiyon 
vosita. sinxron vosita, sinxron kompensator, kondensator kompensatori.

In article methods o f  decrease in losses o f  the electric power, since its production are given in thermal power plants, 
in power lines by its transfer, realization, transformation to the useful effect in the production enterprises. Special 
attention is paid to the analysis in factory losses. Paths o f  reduction o f losses from wattless currents at the enterprises 
with various combination o f sources and consumers o f  a wattless power are offered.

Key words: loss o f  energy, reactive power, reactive current, energy losses during production, line losses, general 
and process losses, commercial losses, relative losses, power factor, transformer, induction motor, synchronous motor, 
synchronous compensator, capacitor compensator.

C nepBbix flHen HesaBHCHMOCTH Pecny6jiHKH Y3- 
SeKHCTaH npouecc 3(j)(j)eKTHBHoro Hcn0Jit30BaHHH 
3HepreTHHecKHx pecypcoB 6b iji nocTaBJieH b  p a H r  

rOCyflapCTBeHHOH Ba>KHOCTH. B 3TOH CBH3H, b  3JieK- 
TposHepreTHHecKoii OTpacjin o^HOBpeMeHHO c  poc- 
t o m  npoH3BoacTBa 3 J ie K T p o 3 H e p rn ii  nyreM CTpon- 
TejIbC TBa HOBbIX (BKJIIOHaa CTaHUHH c  a jlb T e p H aT H B - 

h h m h  HCTOHHHKaMH 3Heprnn) H MOaepHH3aiIHH CTa- 
pbix sjieKTpocTaHUHH, oco6oe BHHMaHne yuejiaeTca 
pauHOHanbHOMy Hcn0Jib30BaHHK) 3JieKTpo3HeprnH  
npn e e  np0H3B0flCTBe, nepe^ane, pacnpeAejieHHH n 
HCn0JIb30BaHHH nOTpe6nTejIHMH. B 3TOH CBH3H, o c o -  

6 o e  M ecT o  3aHHMaeT pa3pa6oTKa Mep no coKpame- 
HHio noTepb SHeprnn Ha O T flen b H b ix  CTaanxx T ex H O -  

jiorHnecKoro npouecca o t np0H3B0/iCTBa ao noTpeS- 
JieHHH SJieKTpHHeCKOH SHeprHH.

H cc jieao B aH H «  n o  co K p am eH H io  n o T e p b  s n e p rH H  b  

HapOJIHOM X03HHCTBC, HaHHHafl OT CTaflHH [ipOM3BO/ICTBa 

3JieK Tpo3H eprH H , a o  e e  npeoG pasoB aH H H  b  n o n e 3 H y io  
p a 6o T y  n o T p e o H T e jie w , npHHXTO p accM arp H B aT b  o r a c j ib -  

h o :  n o T e p n  S H e p rn n  n p n  e e  np0H3B0,ziCTBe H a c T a H ip ra x  

(n o T e p n  n p n  c>KHraHHH T onjiH B a, b  T y p 6HHe, reH ep aT O - 

p e ,  H a u iH H ax, T paH ccj)opM aT ope); n o T ep w  Ha j i h h h h  
( j ih h h h  s j ie K T p o n e p e a a n , n o ,ic T a n n H H x ); B H yTpH 3aB o;i- 
CKHe n o T e p n .

H ejib io  a a i iH o ii  p a 6oTbi H B jm eTca p a 3 p a 6 o T K a  peKO- 
M eH flanH H  n o  cHH>KeHHK) n o T e p b  Ha j i h h h h  h  B H yrpH 3a- 

BOflCKHX n o T e p b  3JieK T p03H eprH H .

CoKpameHHe nomepb vtepzuu npu npoiaeodcmee mex- 
mpo3 Hepzuu Ha reiuionwx );ieicrpocrannH5ix (T 3 C ) .aocrara- 
erca nyreM h x  MoaepHH iauHH c HcnonKjoBaraieM oGopyao- 
BaHHH, nocTpoeHHoro Ha 0CH0Be nocneAHHx jocth/K chhh  
HayKH h  TexHHKH (HaBOHHCKaa, TanHMap^acaHCKaa T 3 C  h  
TaiiiKeHTCKaa T 3 H ). 3<J)(j)eKTHBH0CTb ncn0.nf,30Bamw jno6o- 
ro BHua ToniiHBa mix npeoSpasoBaHHH b sjieicrpHHecKyio 
SHcprHK) oucHHBaeroi yacjibHbiM pacxoflOM ycnoBHoro Ton- 
jiHBa Ha np0H3B0acTB0 eaHHHUbi 3JieKipmecKOH 3HepniH. 
I IecMorpH Ha to ,  h to  m h  i ipoH3Bo,icTBa sjieKTpmecKOH 
SHeprHH c'/KHraiiHe opraHHHecKoro TonnHBa CHUTaercji pacro- 
MHiejibHbiM, flona T 3 C  b oomeM o§beMe Bbipa5oncH sjkk- 
Tpo3HepraH b crpaHe cocTasjiaeT okojio 95%. B Hacroxmee 
BpcMH h j c t  npouecc MoaepHHiauHH o5opyaoBaHHH Ha T 3C . 
TaK, ecuH a o  MoaepHHsauMH HeK0T0pbix T 3 C  pacxo;i cvkh- 
raeMoro ycjioBHoro TonjiHBa Ha 1 kW  m oiuhocth cocraBJian 
450-500 rpaMMOB, t o  nocjie 3aMeHbi Ha napora30Bbie ycra- 
HOBKH 3TH UH(}>pbI CHH3HJIHCb flO 240 g. IlepeXOfl B .HajIbHeH- 
ineM k ocBoeHHio DecKoneHHbix 3anacoB BerpoBOH h cojmeH- 
HOH SHeprHH JlflSl npOH3BOaCTBa 3JieKTp03HeprHH n03B0JIHT 
3HaHHTCJibHO coKparaTb pacxo^bi opraHHHecKoro TonjiHBa h  
sjieKTpmecKOH SHepran npn ee  npoH SBoacTBe.
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Tlomepu mepzuu ua jiuhuhx -  s t o  pa iHOCTi, sneKTpo- 
3HeprHH, OTnymeHHOH B CeTb npOH3BOflHTeJiaMH 
(cTaHUHAMH), 3aMepaeMOH CHCTHHKaMH Ha h x  B bixoae h 
n0Jie3H0 Hcnojii/iyeMOM, H3MepaeMOH n o  cyMMapHOMy 
noKa3aHHio ch c th h k o b  Ha Bxo/ie Bcex norpeoH iejiCH  h 
onjiaHHBaeMon hmh. 3 t h  no iepH  nasbiBaioiCH ooiuhm h  
huh 0TH0CHTenbH0 oSuihm h, KOTOpbie b nejiax  y u o o c iB a  
hx aHajiH3a, pa3aejunoT Ha TexHOJioranecKHe h KOMMep- 
necKHe cocTaBJiaiouiHe. OTHocHTejibHo o o m n e  n orep n  
Bbipa>KaK)Tca b npoueHTax o t  none3H o OTnymeHHOH 
3HeprHH b ceTb [ 1 ,2 ] .

T ex H o n o z u n ec K u e  n o m e p u  Ha j i h h h h  3 J ic K r p o n c p c -  

f la n  (J13 n ) onpeaeJiflioTCH TOJibKO pacneTHbiM nyTeM. 
H x  noflBJieHne o G t a c H a e T c a  (J > h 3 h h cck h m h  n p o u e c c a -  

m h n ep eflan n  h  pacnpejiejieH H a 3JieKTpo3HeprHH: a > k o -  

yjieBbie noT epn b npoBOflHHKax j ih h h h  3JieKTponepe- 
a a n ,  o 6 m o t o k  TpaHccjjopMaTopoB, KOTOpbie p a c x o a y -  
K>Tca Ha HarpeB npoBoaHHKOB, nponopunoH ajibH bi c o -  

npOTHBJieHHIO npOBOflHHKOB H KBa,Hp3Ty TOKa (33BHCaT 
OT BeJlHHHH Harpy3KH H peaKTHBHOH 3 H e p r H H ); nOTepH 
3H eprH H  b M a rH H T o n p o B o ^ e  T paH C (}>opM 3TopoB  -  y c -  
ji0BH0-n 0CT0aHHbie (H e  3aBHCflT o t  BejiHHHH H 3 r p y -  

3 o k ) ,  KOTOpbie pacxo/iyiO T ca Ha HarpeB MarHHT0n p 0B0- 
a a  T paH ccj)opM aT opa.

KoMMepnecKue nomepu - pa3HOCTb o o iu h x  h  TexHO- 

jiorHHecKHX n o T e p b , Bbip35K3K)Tca b kW h  h j ih  b  n p o u e H ­
T ax  OT OOLUHX nO T epb .

Bo BceM Mnpe BejinnnHa oGluhx noTepb b 33bhchm o- 
c th  o t  pa3JiHHHbix (jjaKTopoB - reorpa(j)HHecKoro p a cn o -  
jio)KeHHfl, nojiHTHHecKoro, 3K0H0MHHecK0ro h couH anb- 
Horo ycTponcTBa CTpaHbi - Ko.ieSjierca o t  4 -5 %  (CLUA, 
KaHaaa, >1iiohhm, IO>KHaa K opea) a o  30-37%  (CTpaHbi 
IO>khoh AMepHKH, A(|)pHKn). B CTpaHax 3ana/iHOH Eb- 
ponbi 3 to t  noKa3aTenb He npeBbiuiaeT 6 -7% , b P o cch h - 
ckoh Oe/iepauHH 11-13% , b a p y ra x  CTpaHax C H r  s t o t  
noKa3aTejib cocTaBjraex 12-20%  n  6ojiee [2].

MHHHMHjaHHH OTHOCHTeJIbHbIX oS iu h x  noTepb 3Hep- 
THH, B HaCTHOCTH KOMMepHeCKHX nOTepb, B pa3BHTbIX

CTpaHax aoDHBamTCM enedpemeM  nocjiednux docmujtce- 
huu nayKU, mexHUKii u mexHonozuu e npoyecc Koumponsi, 
yvema u peaiuaaifuu xieKmpovtepeitu . T aK , H anaB iuH H ca 
b 2010  ro a y  n p o n ecc  BHcapcHna aBroMaTHSHpoBannbix 
CHCTeM KOHTpojia h  y n era  sjie in posH ep i HH (A C K Y 3 ) Ha 
ynacT K e HHflHBH/iyajibHbix noT p e6H T ejieH  A O  
« T a m r o p n 3 C »  ( M n p i a  Y nyrSeK CK H H  p a iro n )  n o K a3a n  

u inpoK H e b o 3 m o > k h o c th  s T o ro  HOBiuecTBa: oG jie rn eH H e 

i ip o u e c c a  B03B paTa cp cac T B  3a  O T nym eH H yro  3JieK Tpo- 
3H eprH io  n o ip e S m c j ia M ;  yjiynmeHHe noK a3aT eneH  n o  

coK pam eH H io  k o m m c p h c c k h x  h  o G lu h x  n o T e p b . 3 t o  a o c -  

T H raeT ca B n e /ip en n e M  3 jie icrpoH H bix  c h c t h h k o b  y  n o T p e -  
GHTenen c  ycTponcTB aM H  aB i omaTH Li e c k o n e p e ; i a LiM ;iaH - 

h w x  b  iiHCiieTHcpcKHH nyHKT h  oTKjiioHeHHa n p n  3a/iep>K- 

Ke o n j i a r a  3a  ncn0 Jib 3 0 B aH H y i0  3JieK T p o 3 H ep rn io  n o T p e -  

OHTejieM (b COOTBeTCTBHH C « / l 0r 0B0p 0M O nOCTaBKe 
3JieK T po3H eprH H »). H a n n u o  c o K p a m c H n e  n e p c o H a jia  H e - 

HyacHbix KOHTponepoB. K eo jK ajieH H io, HecM OTpa H a t o ,  
h to  H an n H aa  c  1996 r . ,  b  T en eu H e  A Ba.xnaTu n e T  B birnen  

u e jib in  p a n  nocTaHOBJieHHH npaB H TenbC TB a, o 6 a3 b iB a io -

lu h h  B H eapeH H e A C K Y 3  b 3H e p r0CHCTeMy P e c n y 6jiHKH, 
3TH M e p o n p n aT H a  n o n  pa3JiHHHbiMH « n p eaJio ra ,M H » Bbi- 

n o jiH a io T c a  3aM ezuieHHbiMH TeM naM H. E c j ih  / io 6k ti ,c h  

n o jiH o ro  Biie.ipeiiH H  e ^ n n o i i  A C K Y 3  Ha n p e a n p n a T H a x  

n o  npoH 3B oacT B y  3JieK Tpo3H eprH H , J I 3 n ,  n p e f ln p n a T n a x -  
runpeG H T C Jiax  h  b  6biTy, c  B R jitonenH eM  KOMnjieKCHbix 

CHCTeM / iH c n e m e p c K o r o  y n p a B Jie H n a , t o  m o jk h o  o>KH/iaTb 

He TOJibKO 3HaHHTejibHoro c o K p am eH H a k o m m c p h c c k h x  

noTepb 3JieKTpo3HeprHH, c o K p a m e n n a  h h c j i c h h o c t h  k o h -  

T p o n e p o B , h o  h  n p 0B0flHTb aeT aribH biH  aH anH 3 n o  BbiaB- 

JieHHK) H yCTpaHeHHK) npHHHH BblCOKHX 3H3HeHHM 06- 
m n x ,  BK jH onaa k o m m c p h c c k h x  n o T e p b , h x  cocraB Jiaio iH H X  

b jn o 6b ix  O TflejibH bix y n acT K ax  3 H ep ro cn cT eM b i CTpaHbi.
M nH H M H ianH H  mexnojiozuHecKux nomepb mepzuu  Ha 

j i h h h h  b Hauien CTpaH e aocTHraeTca, b  o c h o b h o m , 3a 
c n e T  y M e H b m eH n a  peaKTHBHOH m o h ih o c th  b J I 3 n ,  c o -  
e a H H a io u jH x  npoH 3B oaH T ejieH  h  noTpeGHTCJiCH 3 Jie K ip o - 

3H eprH H . n p H  3 to m  ycHjiHaM H opraH H 33H H H  n o  H a a 3 o p y , 

npeA npH aT H a-n o T p eG H T eiiH  S H epiH H  ycTaH aB jiH B aioT  

K03(j)(j)HUHeHT m o h j h o c t h  H3 B xofle  C B o ero  n p e a n p n a T H a  

o k o j io  e/iH fiH iib i (c o s tp  >  0 ,9 5 ).
npH HeBbmojiHeHHH noTpe6HTejieM ycT3H0BJieHH0r0

MHHHM3JlbHOrO 3H3HeHHa K03(j)(J)HUHeHT3 MOUJHOCTH H3 
BXOfle IipC/IIipHMIHH H3fl30pHbIMH Opr3HH33UHaMH H3Jia- 
r a io T c a  uiTpacj)H bie csh k u h h .

fljia  CTHMyjinpoB3HHa noa«ep>KaHHa ycTaHOBJieHHO- 
ro MHHHMajlbHOrO 3H3HCHHa K03(J)4)HHHeHTa MOLUHOCTH 
Ha Bxofle n o rp c G H ie j ia  Heooxo^HM o b b c c t h  cneuH ajib- 
Hyio T3pH(J)Hyio cncTeM y onji3Tbi 3jieKTpo3Heprnn. H a- 
npHMep, npn  cos(p> 0 ,95  rapncj) 3a Hcn0Jib30BaHHyK) 
3JieKTpo3HeprHK) /lOJivKeH GbiTb MHHHMajibHbiM, npn ero
yMeHbUieHHH HH>Ke MHHHMSJlbHOrO 3H3HeHHa T3pH(j) 
/lOJIVKCH CTyneHH3T0 B03p3CT3Tb. T o  eCTb HCoGxOaHMO 
yrfiepAHTb ^H(|)(])CpCHUHpC)B3HHy tO Ta6jIHIiy TapH(j)OB 
nnaTbl 3a HCn0JIb30B3HHyK3 3JieKTp03HeprHI0 B 33BHCH- 
MOCTH OT K03(J)(|)HnHeHT3 MOUJHOCTH H3 BXOAC npeaiipH - 
aTHa. B h c^ p ch h c  A C K Y 3 , ynoM aHyTyio Bbime, n03B0- 
j ih t  npon3Bo;iMTb pacHeTbi 3a OTnymeHHyK) sjieKTpo- 
3HeprHK) aBTOM3THHeCKH. 3 tO  flOJDKHO CTHMyjlHpOBaTb 
noT pe6HTejieH k yBenHHeHHK) K03(})(J)HUHeHTa m olu h o cth  
Harpy3KH h reM caM biM  n p uB caer k yMeHbuieHHK) n o ­

T ep b  3JieK Tp03H eprH H .
C e r o j H a  rioaaep> K aH H e n e o S x o a H M o ro  3H3LtenHM 

K03(J)(J)HUHeHT3 m o u ih o c t h  co s(p  H3 B x o ^ e  noT peG H T ejia  

o 6 ecn eH H B aeT C a, b  o c h o b h o m , 3a  c n e T  K O M neH cannn  

peSKTHBHOH MOIHHOCTH (CT3THHCCKHe K0M neH C3T0pbI, 

CHHXpOHHbie ABH raTejlH  H CHHXpOHHbie KOM neHCaTOpbl), 

HeOOXOJlHMOH flJia C03fl3HHa M3rHHTHOrO nOTOK3 B 
Tp3HC(J)0pM aT0paX ( T p )  H aCHHXpOHHbIX ^BHT3TCJiaX 

(A f l)  norpcG H TC JieH . n p n  s t o m , b  jiH T ep 3 T y p e  B o n p o c b i 

B H eapeH H a pe3yjibT3TO B H ccjieaoB 3H H H  n o  yM eH buieH H K ) 

BejiHHHH n o T e p b  m o iu h o c t h  BH yTpn c s m h x  n p e /in p n a T H H  

(B H yT pH 3aB oacK H e n o T e p n )  o c o S o  He aK neH T H pyiO T ca, 

T o r a a  KaK, 3iiepreTH H ecK H H  ay ^H T  O T flenbH bix K pynH bix  

n p e f ln p n a T H H  H a rn e ii CTp3Hbi noK 33biB aeT , h t o  o h h  a o c - 
t h t 3K)t  7 -8  %  o t  n 0 T p e 6 n a e M 0 H  s k t h b h o h  m o u ih o c t h .

BnympmaeodcKue nomepu suepeuu, CKJiaabiB3K)Tca H3 
noTepb 3jieKTpHHecKOH jneprnn, cosasBseMbix, b ochobhom:
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а) djKoy.ieebiMu nomepnMu e npoeodax Ka6eabHbix 
JIHHHH, OOMOTKax 3JieKTpHHeCKHX MaillHH H TpaHC(J)Op- 
MaTopoB, KOTOpbie HarpeBaioT hx;

б ) McizmimHbiMU nomepmiu e 3Jiei<mpimecKnx moiuuhox 
u mpaHctpopMamopax, cosaaromnxca H3-3a nepeMarHHHH- 
BaHHH MarHHTHbIX CHCTeM (xBJieHHH rHCXepe3HCa H BHXpe- 
Bbix to k ob ), KOTOpbie HarpeBaroT MarmrrHbie CHCTeMbi;

e) dpyzuMU nomepxMu, KOTOpbie cymecTByiOT H3-3a 
HajiHHHH BpamarouiHXCH saeMeHXOB aBHraxeaefi, Haan- 
4H5I BblCIUHX rapMOHHHeCKHX COCXaBJIHIOmHX TOKOB, 
HeCHMMeTpHHHOCTH npHJI05KeHH0r0 Hanpa>KeHHH.

A. JJoicoyjieebie nomepu, nponopnnoHajibHbie aKXHB- 
HOMy conpoTHBjieHHio upoB oaoB  ra h  KBaapaxy TOKa, 
onpeaeaaeM bix 3aKOHOM /1/Koyaa-JIeHna ( r l :), CKJiaabi- 
Baioxca H3 noTepb, co3aaBaeMMX b npoBoaHHKax o t  aK- 
THBHblX Ia H peaKTHBHbIX Ip COCXaBJMIOIHHX TOKa. B  HX
HHCJie, noTepn b 06M0TKax A.Z3, h Tp cocTaBaaroT 40-50%  
o t  noTepb b 3JieKTpHHecKHx MamHHax h  xpaHC(})opMaxo- 
pax [1, 3], AKTHBHbie cocxaBaaiom He TOKa b h h x  cay - 
>KaT a a a  BbinojmeHHH none3HOH pa6oxbi 3aeK ipoo6opy- 
aoBaHneM nporoBoacxBeH H oro MexaHH3Ma h  n o x ep n  
3HeprnH o t  h x  npoTeKaHHH b np oB oaax HemoevKHbi. 
B03M0a(H0CTH MHHHMH33UHH 3 th x  noTepb 6yayr pac- 
CMOTpeHbl HHHCe. PeaKTHBHbie (HHflyKTHBHbie) COCTaB- 
aaiom H e TOKa KpoMe cosaaHHa MarHHTHbix noTOKOB b 
OOMOTKax h  MarHHTonpoBoae saeKxpnnecKHx MauiHH h  
TpaHC(j)opMaTopoB, He ynacTByiOT b co3aaHHH KaKoii- 
jihSo none3HOH pa6oTbi b xexHoaoranecKOM npouecce , 
HO OrpaHHHHBaiOT npOTeKaHHe aKTHBHbIX COCXaBaa- 
lOHIHX TOKOB Ia B npOBOAHHKaX H 06M0TKaX 3JieKTpHHC- 
CKHX ManiHH H TpaHCCjlOpMaTOpOB.

CoOTHOmeHHH TOKOB Ia H Ip B pa3HbIX KOHKpeTHbIX 
ynacTKax 3aeKxpnHecKOH cxeMbi npeanpnaxna onpeae-
JiaiOTCH KOSCjxjDHUHeHTOM MOIHHOCTH Ha 3TOM VHaCTKe
coscp no caeayiomeMy aHaanxHHecKOMy Bbipa>KeHHK) 

c o s  < p = i a / ( i a + i p )  =  i / y j i a2 + i p 2 .

3 a ecb  to h k h  Haa I  o3HaHaiox, h to  to k h  Bbipa>KeHbi 
BeKTOpHblMH BejIHHHHaMH.

C O K pam eH H e peaKTHBHbIX (HHayKTHBHblx) COCTaB- 

aaioiunx n o T e p b  ocymecxBJiaexca b  o c h o b h o m  3 a  cnex h x  
KOMneH cauH H . 3xo a o c x n r a e x c a  nyreM  co 3 aaH H a  peaK- 
THBHblX (eMKOCTHblx) COCTaBUHfOLUHX TOKa, T .e. HCnOJlb- 

30B3HHeM CHHXpOHHbIX KOMneHCaTOpOB (CK), CHHXpOH- 

Hbix a sH rsT e n e H  (C/Q h jih  cxaxH necK H x K O H aeH caxopH bix  

KOMneHCaTOpOB (KK).
Ha KpynHbix npeanpRarnax, b cocTaBe 3aeKxpoo6opy- 

aOBaHIM KOTOpbIX OTCyTCTByiOT C/1 HJIH CK, nOJIb3yiOTCX 
KOMneHCaTOpOM peaKXHBHOH MOIHHOCTH H3 KK, KaK nOKa- 

3aHO Ha pnc. 1. 06biHHO KK h CK npncoeaHHaiox k Bxoa- 
HblM 335KHM3M CXeM 3aeK ipO CH a6>K eH H a n p e a n p n a x n a .

PeaKTHBHaa MouiHocxb, Heo6xoaHMaa aaa co3aaHHa 
MarHHTHoro noTOKa b Tp h A/1 BHyxpn npeanpnaraa, 
BbipaoaTbiBaeTca h nepeaaexca ot KK Han CK. npn  
3tom Hapy>KHaa ceTb ocBo6o>Kaaexca ot peaKTHBHbix 
TOKQB, K03(|)(J)HHHeHT MOIHHOCTH KOTOpOH 6aH30K K eaH-
HHue. B o  BHyTpH3aBoacKHx npoBoaHHKax 6yayT n p o x e-

KaTb peaKTHBHbie t o k h  ( n 0MHM0 aKTHBHoro cocxaBaaio- 
m ero  TOKa). O h h  cyMMHpyiOTca c aKTHBHbiMH cocTaB- 
aa io m H M H  t o k o b  H arpy3K H  b  ro K o n p o B o a a u iH X  uiHHax, 
Ka6eabHbix aHHHax h  o 6 m o tk 3 x  sjieKTpunecKHx ManiHH 
h  rpaHccjjopMaxopoB h HarpeBaioT h x .

E ca n  b cocTaBe sa eK rp o o o o p y a o B a n n a  n p ea n p n -  
ATHa HMeioTca C/1 (iuapoB bie MeabHimbi, HacocHbie 
CTaHHHH), KOMneHcauHa peaKXHBHOH moihhocth o c y -  
m ecTBaaeTca H3MeHeHHeM CTeneHH B036y)KaeHHa C/1 
(eMKOCTHHH pe>KHM). HpH 3TOM peaKTHBHaa MOIHHOCTb. 
H eo6xoaH M aa a a a  Tp h A/1 oGecnem iBaiOTca Cfl h npn  
npoTeKaHHH peaKTHBHbix tokob co3aaK)Tca a » o y jieB b ie  
n oT epn b npoBoaHHKax.

BblSop Tex HJIH HHbIX MeTOaOB KOMIieHCamiH peaKTHB­
HOH m oihhocth , npiiBeaeHHbix Bbirne, 33bhcht o f  co o th o -  
meHHa aaH H bi n p o B o ao B , no K orapbiM  npoTeKaioT peaKTHB­
Hbie to k h . Kan npaBHao, b KpynHbix npeanpH am ax c  C/1 
aaHHa Ka6eabHbix jihhhh, coeaHHaiomHx hctohh hk h  h  no- 
Tpe6HTean peaiciHBHOH 3uepnm, cocraBJiaeT c o th h  HHoraa 
TbicaHH MeipoB. PeaKTHBHbie to k h  npoxoaaT raioKe Hepe3 
oSm otkh TpaHC(J)opMaTopoB, H a x o a a m iix c a  M e*ay C/1 h  
A/1. nosTOMy, ana TaKHX npeanpHOTHH-rioTpeoHTeaeii 3aeK- 
Tpo3HeprHH o6a  M eroaa He npHBoaax k cymecTBeHHOMy 
coKpameHmo BHyrproaBoacKHx noTepb. TaK, HanpHMep, 
M em iexoBbie 3aMepbi aKTHBHOH h  peaKTHBHOH MomHocreH, 
npoBoaHBuraeca Ha 0aH0M H3 npeanpnaTHH CTpaHbi b Tene- 
Hne aaHTeabHoro BpeMeHH noKa3ajra, h to  Ha Bxoae nexoB, 
3aeiopoo6opyaoBaH H e KOTOpbix c o c to h t  h3 C/1, Tp h A/1, 
K03(J)(J)HiiHeHT m oihhocth  K o aeS ae rcH  o t  0,95 (eMKocrabra 
xapaicrep) a o  1,0 (3a cneT nojiHon KOMneHcauHH peaKTHB- 
h oh  m oihhocth  b aaHHOM uexe). H a Bxoae uexoB, saeicrpo- 
o6opyaoBaH ne KOTOpbix c o c to h t  TOabKO H3 AJ\ h  Tp, icoscj)- 
(j)HHneH'i m oihhocth  Koae6aeTca o t  0,4 a o  0,7.

/ la a  CHH>KeHHa a * o y jieB b ix  noTepb b KpynHbix n p ea-  
npHSTHHx, b aaHHOH CTaTbe n p ea a a ra ex ca  npHHaxb k 
BHeapeHHio M exoabi, 0CH0BaHHbie:

а) Ha MHHHMH3aHHH aaHHbi npOBOaHHKOB c peaKXHB- 
HblMH XOK3MH;

б) MHHHMH3aHHH peaKXHBHOrO XOKa B npoBoaHHKax.
OQecneneuue coKpaiqemm dnuHbi npoeodnuKoe, no

KoxopbiM npoxeK aiox peaKXHBHbie xokh a a a  KOMneHcauHH 
peaKXHBHOH MOIHHOCXH B03M0>KH0 CaeayiOHIHM 06pa30M:

Pm c. 1. CxeMa 3neKTpocHa6>KeHMn npeflnpn^TMn c KK.
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CnHxpoHHtie ^BHi arejiM b uexax, KpoMe cbohx npa- 
m hx na3HaLieHHH no npeo6pa30BaHHK) -yiCKTpHHecKOH 
3HeprHH b McxaHH'tecKyio pa6oTy, aojdkhm cjiyacHTb 
em e asm nm-amia peaKTHBHOH m oiuhoctm o J\ h Tp., 
pacnojio'/KenHhie ToubKo b aaHHOM nexe hjih Ha 6jih3kom 
paccToaHHH o t  C /I. Ha pnc. 2 s t o  060py/i0Banne noKa- 
3aHO npaMOyrOJIbHHKOM 1 C HyHKTHpiIblMH JIHHIMMH.

2 . K a'/K^biii H3 K pynH bix  A/(, n a x o A a m n x c a  H a y a a -  

jieHHOM paccT oaH H H  o t  C ,fl, ao n acH b i 6biT b  CHa6)KeHbi 

C06CTBeHHbIMH KOH^CHCaTOpHblMH KOMneHCaTOpaMH (H a 

p n c .2  o h h  noK a3aH bi npaM oyro jibH H K aM H  2  h  3 ) .
3 . I p y n n a  3JicKTp0000p y ; i0BaHHa M a jio n  m o iu h o c th ,  

p acn o jio x ceH H o fi b  6 j ih 3 k o m  p accT oaH H H  ; ip y i  o t  u p y r a ,  

h o  OT/iajieHHOM o t  C / I ,  TaioK e .nojixcHbi CHa6»caT bca, 

OT^ejibHbiM H KK (H a p n c .  2, n p a M o y ro n b H H K  4).
H a  B x o a e  K a a y jo ro  H3 s t h x  T p e x  r p y n n  000p y f l0Ba- 

HHa neo6xo/iHMO aBroMaTHHCCKoe no/uiepvKaiiHe ko3(J>-
4)HUHeHTa MOIUHOCTH OKOJIO eaUHH Ubl.

O nT H M ajibH aa m a m a  Ka6ejibH b ix  j i h h h h ,  c o e n H H a io -  
IUHX HCTOHHHKH H nOTpeOHTejlH peaKTHBHOH MOIUHOCTH, 

f ljia  K a a y jo ro  H3 nepB O H  h  B T opoft r p y n n b i  o 6opyzjoB aH H a 
Mo>KeT 6biTb paccH H TaH a n y re M  cpaB H eH H a n o K a3 aT ejie ii 

TeXHHKO-3KOHOMHHeCKHX paCHeTOB lipHMeHCHHM CK HJIH 

KK h  M ecTa pacnono5K eH H a, a  TaioK e c p o K a  O K ynaeM O cra  

B H eap aeM o ro  r a n a  K O M neH C H pyiom ero yerpoH C T B a.

J\nx oGecnenenuH MUHimanbHbix eenmuH peaKmueuo- 
zo moKa e npoeodnuKax bo3mo>kho cjicziyroiuHM 06pa30M .

BenHHHHa peaKTHBHoro (HH/iyKTHBHoro) HaMarHH- 
MMBaiomero TOKa onp eaen aeT ca  HeoGxoflHMbiM 3Hane- 
HHeM MarHHTHoro noTOKa, co3/iaBaeM oro o 6m o tk o h  
cTaTopa A/I, h  nepBHHHOH o 6m o tk o h  TpaHcifiopMaropa, 
HX yCTaHOBJieHHblMH MOIUHOCTaMH H HHCJiaMH BHTKOB 
COOTBeTCTByiOIUHX 06m0T0K. np H  nOCTOaHHOM 3H34e- 
hhh noaBoaHM oro HanpaaceHHa h  H3MeHeHHH Koscjxjm- 
uneHTa 3arpy3KH acHHxpoHHoro aBHi arejia  h jih  TpaHC- 
4>opMaropa, h x  peaKTHBHbiii t o k  ocTaeTca HeH3MeHHbiM. 
OflHaKO C pOCTOM yCTaHOBJieHHOH MOIUHOCTH acHHxpoH- 
Hbix /iBHi arejiefi h  TpaHC(J)opMaTopoB bcjihmhh peaKTHB- 
Hbix cocTaBjiaioiuHx to k o b  paciyT .

H 3BCCTH O , HTO p a 60H H e X apaK T epH C T H K H  -  <J)yHK- 

UHH K 03(J)(|)H U H eH Ta n o j i e 3 H o r o  f le n c T B H a  tj = f  ft  n  

K03(J)(J)HUHeHTa MOIUHOCTH COS(p = \|/(/?) B A/J H Tp B 
3aBHCHMOCTH o t  C T e n e H H  h x  3 a rp y 3 K H

Pmc. 2. np eona rae M an cxeiua 3neKTpocHa6weHHH KpynH oro 
npeflnpMHTMH c ncn0Jib30BaHneM Cfl n KK.

P=P2/Ph,
HMeiOT 3KCTpeMajibHbiH xapaKTep H3MeHeHHa, r^e Pj 

h Ph nojie3Haa MOiuHOCTb Ha Bany, h  HOMHHanbHaa 
MOIUHOCTb flBHr aTCJia.

n p H  3TOM B aCHHXpOHHbIX flBHTaTejiaX H TpaHC- 
(J)opMaTopax MaKCHManbHbie 3 H a n e H H a  K03(})4)HUHeH- 
Ta n o jie3H oro  /leiicTBHa rjmax H aSjiio^aioT ca n p n  3H a- 

neHHH Harpy3KH f) =0,55-0,85 h K03(J>4)HUHeHTa m oiu­
h o c t h  cos(pmax n p n  f) =0,75-0,90 [3, 4], B 3aBH C H M O -

CTH OT BCJIHHHHbl yCTaHOBJieHHOH MOIUHOCTH A / l  H
T p , MaKCHManbHbie 3HaneHHa rjmax h coscpmaJ KOJie6- 
jiiOTca b n p e^ ejia x  0,8 0,94 h 0,75-0,92, cooTBeTCT-
BeHHO. HH3KHe K03(J)(J)HUHeHTbI MOIUHOCTH Ha BXOfl- 
Hbix 3a>KHMax u e x o B  c A f l  h T p , y n o M a H y r a e  Bbinie, 
noKa3biBaioT Ha HeflOCTaTOHHyro 3arpy>KeHH0CTb h 
Hea0Hcn0Jib30BaHHH A / l  h T p  c 3aBbiineHHOH ycT a- 
HOBJieHHOH MOIUHOCTbK). CneflOBaTeJIbHO, B 3THX A f l  
h T p peaKTHBHaa (HHuyKTHBHaa) MOiuHOCTb TaK^e 
3aBbim eHa.

XapaKTepHCTHKa rj =  f[fi) HMeeT TaKyio (fiopMy 
3KCTpeMajibHOH nacTH, h t o  b OTpe3Ke fi =0,5-1,1 Be- 
jiHHHHa rjmax H3MeHaeTca B cero  Ha HecKOJibKO n p o -  
UeHTOB. B OTJIHHHe OT T]max, (J)OpMa KpHBOH COStpmax 

HMeeT aBHo BbipaxceHHbiH 3KCTpeMyM h  b yKa3aHHbix 
n p e ^ e jia x  Harpy3KH KoscjxJmuHeHT m o iu h o c th  o t  c b o -  
e r o  MaKCHMajibHoro 3HaneHHa oTJinqaeTca Ha He- 
CK0JibK0 aecaTKOB npoueHTOB. 3 t o  cBHfleTeubCTByeT
O TOM, HTO npH HH3KHX BCJIHHHHaX 3aipy»CeHHOCTH 
A J l h T p , h x  peaKTHBHaa MOiuHOCTb, xoT a h ocT aeT - 
c a  HeH3MeHHOH, AOJia peaKTHBHOH cocTaBJiaioiueH  b 
cocT aB e p e3 y jib T H p yio iu ero  TOKa pacTeT c yM eH bm e- 
HHeM 3HaneHHH coscp, cjieflOBaTejibHO, peaKTHBHaa 
cocT aB jia io iu aa  flxcoyneB bix noT epb 6y^ eT  B 03pac- 
TaTb.

TaKHM 0 6 p a 3 0 M , H C n0JIb30BaH H e aCHHXpOHHbIX aBH- 
ra T eJ ie ft h  T paH C (J)opM aTopoB  c  yM eH bm eH H biM H  ycTa- 
HOBJieHHblMH MOIUHOCTaMH, 6JIH3KHMH K HOMHHajIbHOH 

BejIHHHHe n03B 0JIH T  COKpaTHTb HX peaK TH BH bie TOKH JO  

MHHHMaJIbHbIX 3H aneH H H .

MazHumnbie nomepu e acunxpoHHbix deuzamenfix 
u mpanccpopMamopax, co3aaK )iuH eca  b pe3yjibTaTe  
npoTeKaHHa nepeM eH H oro M a rH H T H o ro  noTOKa b h x  
M arHHT0np0B0Ae cocTaBJiaiOT 40-45% o t  cyM M ap- 
HblX nOTepb B 3JieKTpHHeCKHX MauiHHax h  TpaHC(j)op- 
M aTopax [3, 4], H 3BecTH o, h t o  MarHHTHbie n o T ep n , 
Bbi3biBaeMbie aBJieHHeM rHCTepe3HC h  BHxpeBbiMH 
TOKaMH n p o n o p u n o H a j ib H b i  B ejiH H H H e M a rH H T H o ro  

noTOKa b n -H oii CTeneHH. MHHHMH3auna s t h x  n o ­
T e p b  n p e a n a r a e T c a  ocym ecT B JiaT b nocpeacTBOM  
yM eHbiiieHHa BenHHHHbi M a rH H T H o ro  n oT on a  b A,H h 
T p a o  onTHMajibHbix h x  3HaneHHH, KOTopoe o c y m e -  
CTBJiaeTca n yreM  yM eHbiiieHHa h x  yCTaHOBJieHHOH 
MOIUHOCTH, paCCMOTpeHHOe BblHie.

JJpyzue eudbi 6Hympu3aeodcKux nomepb, KOTopwe cy- 
iuecTByioT H3-3a HanHHHa Bpaiuaioiuiixca sjieneHTOB ,ib h - 
raTejien, bmciuhx rapMOiiHMecKHX cocTaBjiaioiuHx tokob b 
npoB oaax, HecHMMerpHHHocTH npH.np>KCHHoro H anpa)K e- 

HHa h Bee ocrajTbHbie Btubi noTepb, H enocpeaciB ennoe
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H3M epeHHe K 0T 0pbix  npaKTHHecKH He n p ea c T a B J ia er c a  b o 3- 

MoacHbiM, cocT aB jia ioT  a o  10 %  o t  06m e3aB 0flC K H x n o T ep b .

YMeHbiueHHe MexaHHnecKHx noTepb, Bbi3biBaeMbix b 
3JieicipHHecKHx MauiHHax, pacxoayrorcH Ha rpeHHe Bpa- 
maiOLUHXCH HaCTCH o  B03flyx (BeHTHJMUKa), nOfllllHnHHKaX 
h T.fl. perjiaMeHrapyioTCH ycjiOBHaMH h x  3KcruiyaTauHH.

CH H ycoH aanbH O C Tb h  He C H M M erpna H anpaaceH H H  

a B J ia erca  BasKHbiM noK a3aTejieM  K anecTB a 3 J ie irrp o 3 H ep - 
t h h ,  KOTOpaa o 6ecneH H B aeT ca 3JieKTpocna6>KaioiUHM  

n p e a n p n a T H e M  - nepBH H H bie h c t o h h h k h  3JieK Tpo9H eprH H  

(CH H xpoH H bie r e H e p a T o p u )  BbipaG arbm aiO T  H anpa>K eH ne  

npaKTHHeCKH CHHyCOHflajIbHOH H CHMMeTpHHHOH (J)OpMbI. 
B b ie iu n e  rapM O H H necK H e co c T a B J ia ro u in e  t o k o b  h  He ch m - 

M eTpna H anpaaceH H a c o 3 ,ia io T c a  cem h m  n o T p e 6HTejieM 

3Jie icrpo3H eprH H . T o k h  B bieuiH x rapM O H H qecK H x e o 3 a a -  

K)TCa HejIHHeHHbIM XapaKTepOM H arpy3K H , K KOTOpbIM 

OTHOcaTca craTH M ecK ne n p e o 6 p a 3 0 B a T e n H  (JjopMbi TOKa 

(TH pucT opH bie BbinpaM H TejiH , THpHCTopHbie n p e o 6 p a 3 0 -  
BaTejiH nacTOTbi -  H H B epTopbi, s jie ia p o c B a p o H H b ie  arpera- 
t w  h  T .fl.). B b ic m n e  rapMOHHMecKHe e o cT aB jia io m H e t o ­

k o b  C03fl3K3T flOnOJIHHTeJlbHbie nOTepH MOLUHOCTH B 3J1CK- 

T p o o oopyaoB aH H H  h  Ha J 1 3 n . H e  c h m m c tp h h  H a n p a w e -  

Hua e o 3 / ia e r c a  n oT p e6 H T en eM  0,ziH0<j)a3H0r0 BKJUOHeHHa 

ocB em eH H a h  a p y r n x  b h a o b  H arpy3K H  cjieacT B H eM , k o t o -  

poro  aBJiaiOTca B03HHKH0BeHHe flonojiHHTejibHbix noTepb.
3 t h  n o T e p n  S y a y r  a 0B0JibH0 3HaHHTejibHbiMH n p n

60JlbUI0M K03(J)(j)HUHeHTe HCKa/KCHHH CH H yCO HflajlbH O CTH  

KpHBbix HanpayKCHna h  TOKa. Jinn oo ecueM e iiH a iie S o jib - 

m o r o  H C K a *eH H a CHHyconnanbHOcrH KpHBbix tiaiipa>Ke- 

HHa H TO Ka, M OIHHOCTb H CT0H H H K 3 n H Ta H H a  flOJDKHa 6b ITb  

KaK M H HH M yM  B fleCflTKH pa3 60JIbUie M OUIHOCTH H e jIH - 

HeHHOH H arpy3K H . 3 t h  ycjiO B H a  B nojiH e  B b in o jiH a iO Tca  bo  

BHOBb BBOaHM bix y c T p o u c T B a x  -  H a cTO TH O -y n p a B Jw e M b ix  

sjieKTponpHBoaax TCXHOJiorHHecKHX n p ou eceoB  KpynHbix 
n p o M b iu u ie H H b ix  n p e fln p n a ra H .

3 a K J iio H e H H e .

1. H c o o x o /ih m o  ycK op H T b  T eM nbi B H C /ipeH tia  

A C K Y 3  b  n p o u e c c  n p o H 3 B o a c T B a ,  n e p e a a H H , p a c n p e a e -  

j i e H n a  3 jie K T p o 3 H e p rH H , n o 3 B o iia io L u eH :

- 3BT0MaTH3Hp0BaTb n p o u ecc  np0H3B0flCTBa, yneTa, 
nepeaanH , c 6 b iT a  ( B03BpaTa c p e /ie iB  3 a  om ym eH H yio  
3JieKTpo3HeprHK>);

- npoBoaHTb peryjiapHbifi iiHCTanuHOimbiii 3aMep h 

aHajiH3 TexHonorHHecKHx h KOMMepLiecKnx noTepb Ha 
O T flenb H bix  y n a c T K a x  S H e p r o c n c T eM b i.

2 . H ecM O T p a  H a t o ,  h t o  O K H raiiH e o p ra H H H e cK o ro  

T o n n u B a  ju isi np0H 3B0A C T B a 3JieK T po3H eprH H  C H H raerca  

pacT O H H TenbH biM , a o j ia  T 3 C  b o o m e M  oobCM C B b ip a 6 o T -  

k h  3JieK T po3H eprH H  b cT p a H e  c e r o f lH a  cocT aB JiaeT  o k o j io  

90% . E c j ih  cHHTaTb, h t o  a 6 co u K )T H b ie  S H an en H a s t h x  

BejiHHHH a n a  T 3 C  o c T a ro T ca  6 e 3  H 3 M e H em ia , n e p e x o a  k 

o c B o e H H io  6ecK O H enH O  6 o j]b m H x  3 a n a e o B  b c t p o b o h  h  

c o j i h c h h o h  3JieK T po3H eprH H , n03B0JiHT 3HaHHTenbHO 
coK paTH Tb OTHOCHTeJibHbie p a e x o ^ b i  T o iu iH B a  n p n  n p o -  

H3BOACTBe 3J ieK T p 03H ep rH H .

3 . f l u a  eo K p am eH H a peaKTHBHOH eo cT aB Jia io m eH  TOKa 
b Ka6enbH bix jiH H H ax B H y rp n  np ean p H a iH H , h co o x o /ih -  
mo npaBHJibHO BbiOHpaTb ycTaHOBJieHHyK) m oujh octb  A f l  

h  T p  n p n  h x  npoeK T H poB aH H H . /J ,e H C iB y io m ee  o 6o p y ;io -  
BaHHe 3aBbiuieHHOH ycTaHOBJieHHOH m o lu h o c th  H eo6x o - 

ahm o 3aM eHHTb b n p o u e c c e  T e K y m e ro  hjih KanHTajibHO- 

r o  peM OHTa Ha o o o p y x o B a H H e , p a 6o T a io m e e  c  hom h- 
HOJIbHOH H arpy3K O H .

4 .  H e o 6x o aH M o  coK paTH Tb ajiH H bi Ka6ejib H b ix  j ih ­

h h h ,  n o  KOTOpbIM npoTeK aK )T  peaKTHBHbie t o k h .  J\nn 
3 T o ro  Ka>K;[biM K p y n H b iii A f l  h  T p ,  n a x o A a m n e c a  Ha y u a -  

jieHHOM p aecT oaH H H  o t  C/1, h c o o x o / ih m o  CHaGacaTb h h -  
jjH BH iiyajibH biM H  K K . I p y n n y  3JicK T poo6o p y a o a a H H a  

MajlOH MOUIHOCTH, paCnOJIOVKCHHOH B 6JIH3K0M p a c c T o a -  

h h h  a p y r  o t  a p y r a ,  Tc1k>kc cH a6>KaTb o rae jib H b iM  K K .
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YflK: 622.277 i f le iy x o B  O . O . , AnnKy/iOB LU.LLJ. 2017 r.

JIABOPATOPHblE MCCJlEflOBAHMfl no 
OnPEflEJlEHMK) TEOTEXHOJlOrMHECKHX 
nAPAMETPOB nOfl3EMHOrO BbimEJlAHMBAHMfl 
yPAHA M3 CJlAEOnPOHMUAEMblX PYfl

o ,

l i t

rieTyxoB
3a M . H a ^a n b H M K a  no H ayK e 

MHHJ1 HTMK,
KaHfl. TexH. HayK, floqeHT.

AnMKynoB LU.LLJ.,
flO ueH T Katfjeflpbi «Te xH H K a  n 

Te x H o n o ru n  ,qo6biHM pyfl peflKnx 
M paflHOaKTMBHblX MeiaraioB», 

KaHfl. TexH. HayK, H ITH .

Yer ostida tanlab gilli kon jinslarini eritish tajriba ishlarini natijalari bo'yicha va texnologik ko'rsatkichlarida 
tadqiqootlar olib borUganda, tajriba ishlari shuni ifodalaydiki namuna kon jinsi bo'lagidan ishchi eritmani filtrlanish 
jarayonini kuzatilganda aniq qommiyatlarga tayangan holda shakllanadi. Kon jinslarini o'tkazuvchanlik va sust o' 
tkazuvchanlik litologik qismiga bo'linadi va namuna kon jinsini granulometrik tarkibi o'rganiladi, so'ng natijalarga 
qarab tahlil qilinib kon jinsini suv o'tkazuvchanlik darajasi aniqlanadi. Ayrim hollarda metall kon jinsi bo'lagidan 
ajralishi osonroq bo'ladi (beriladigan eritmaning konsentratsiyasi yuqori, eritish yo'li qisqa), gilli qatlamning 
qalinligini hisobga olib.

Tayanch iboralar: uranni yer ostida tanlab eritish, kern, filtrlanish koejfitsienti, diffuziya tezligi, uran miqdori, ruda
qatlamini tayyorlash, mahsuldor eritma, ishchi eritma.

The results o f  laboratory works and technological indicators o f  operation o f  UL blocks (underground leaching) oj 
clay ore-bearing rocks were studied. Laboratory tests on core samples are carried out without fail in order to determine 
the main regularities offormation and filtration characteristics o f  solutions. For correct separation o f permeable and 
impermeable lithological differences, it is necessary to select core samples o f  rocks and ores for granulometric 
composition. According to the results o f  granulometric analysis, one can to a certain extent judge the relative 
permeability> o f rocks and ores. In the case o f  confinement to contact with sand, the metal is extracted much more easily 
(the concentration gradient is higher, the path length is less) than from the inner part o f  the thick clay layers.

Key words: uranium leaching, core, filtration coefficient, diffusion rate, uranium content, preparation o f ore 
deposits, productive solution, working solution.

B HacTOHm ee B peM a n p H M ero n o T ca  a B a  c n o c o 6a  n o -  

jiy n eH H a aaH H b ix  H eo o x o aH M b ix  a a a  n p o e ic m p o B a H H S  
npeanpH H T H H  n o  0T p a60TKe M e cT o p o scaeH H a M eToaoM  

n o aseM H o ro  BbimeaaHHBaHHa y p a H a  c iio m ch u m o  o n b iT - 

h h x  n o n n ro H O B  h  a a o o p a T o p u b ix  H c c a e a o B a H n f t  H a K ep- 

h o b h x  n p o 6a x . 0 6 a  s t h x  c n o c o S a  a o n o a H a iO T , h o  He 

HCKJiiOHaiOT a p y r  a p y r a .  n e p B b in  c n o c o 6 G o.nec r p y a o -  
eMKHH n  a o p o r o i i .  I [poao a> K m ejib H O C 'ib  e r o  o d w m iio  1-2 
r o a a .  I IoayM aew bie » e  s th m  c n o c o 6oM aaH H b ie  o T B e^ a- 

k » t reoaorHnecKHM h  r H a p o re o a o rn n e c K H M  o c o 6c h h o -  
c th m  o n p o 6oB aH H oro  ynacT K a h  p ew H M y 3 K c n a y a n m H H . 

B npaKTHKe n o a 3 e M H o ro  BbimeaaHHBaHHa H epeaK H  c a y -  

nan, K o r a a  H a c o c e a H H x  c o n p o 6oBaHHbiMn y n a c T K a x  

n o a y n a a n  coBepmeHHo pa3aHHHbie p e3 y ab T aT b i. I I o s t o -  

My o 6h h h o  n p o B o a n rc H  n e p e c n e i  n o a y n e m ib ix  aaH H b ix  

b oooTBeTCTBHH c ycpeaH eH H biM H  napaM eT paM H  M ecTO- 

po>KaeHHH h  o n b iT H o ro  n o a n r o H a .
Jla6opaTopHbie nccaeaoBaHHa Ha KepHOBbix n p o 6 a x  

ocym ecT B aaioT ca b  06n3aiejibH0M  n o p a a n e  c n e a b io  
onpeaeaeH H a o c h o b h h x  3aK0H0MepH0CTeH cj)op\inpoBa- 
HHa H OCOOCHHOCTCH (})HabTpaHHH paCTBOpOB. CKBa>KH-

Hbi a a a  n o a y n e H H a  K e p H a  p e K O M e H a y e T c a  6 y p H T b  n o  

b o 3 m o 2 c h o c t h  6 e 3  n p H M e H e H H a  ra H H H C T o ro  p a c T B o p a ,  

H a n p n M e p  c  a b o h h o h  K 0 a0 H K 0 B 0 H  r p y 6 c m .

r ip o 6 b i  ao aac H b i TmaTCJibHO O T G npaT bca n p n  MaKCH- 
MaabHOM B b ix o a e  K epH a h  n oaH O  n p e a c T a B a a T b  r e o a o r n -  
MeCKHH p a 3 p e 3  n p O a y K T H B H O ro  BOaOHOCHOrO r0 p H 3 0 H T a 

M e c T o p o )K a e H H a . [ Iy  reM  o 6 te a H H e H H a  naeH TH H H bix n o  

Bem ecTBeH H O M y h  rpaH y ao M crp H H ecK O M y  co c T a B y  K ep- 

h o b w x  n p o 6  n o a y n a i o T  H ecK 0abK 0 T exH oaornH ecK H X  

n p o 6 ,  x a p a K T e p H 3 y io u iH x  o c h o b h m c  a H T o a o r o -  

(} )H abT pauH O H H bie  TH nbi n o p o a  h  p y a .
JIa6opaTopHbie nccaeaoBaHHa cobm cctho c  aaHHbiMH 

pa3BeaKH MeciopovKaeHna h  o n b iT H b ix  rnaporeoaorHHe- 
c k h x  pa6oT aoaacHbi aaTb MaTepnaa, Heo6xoaHMbm aaa  
npeaBapnTeabHbix pacneT O B  ochobhm x TexHoaorHHe- 
ckhx napaMeTpoB n ponecca h 3kohomhh6Ckoh neaeco- 
06pa3H0CTH oTpa6oTKH MecTopo>KaeHHa cn oco6oM noa- 
3eMHoro Bbimeaa'iuBaHHH ypaHa H3 caaOonpoHnuaeMbix 
pya. B aaabHeiiuieM pacieTHbie aaHHbie onpooHpyiOTca 
h  yTOHHaiOTca H a onbiTHOM noanroHe h  onbiTHO- 
3KcnayaTanH0HH0M ynacTKe.

f  opHbiu eecrriHUK Y36eKUcmaHa N° 4 (71) 2017
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Ta6nm ta 1

CpeflHMe 3HaHeHHfl K03$4>ML|MeHT0B 45MnbTpai4MM 
HeKQTopbix ropH bix  no pofl.

HaHMeHOBamie
nopoji

AT, m/d lIpeoo.ia iaKHiiHM thii 
Bbime:iaMHBaiiHH

cpe^HHe MejiK03ep- 
HHCTbie necKH

15-1
(J)HJlbTpailHOHHbIH

T0H K03epHH CTbie

necKH 1-0,1

cyrjiHHKH 0,1-0,001 • 1
ilH(|)(J)y3HOHHWH

rjiH H bi MeHee 0,001

3 k o h o m h h c c k h  BbiroflH biM  H B jraeT ca HSBJieHCHne 

ypaHa a npoHHuaeMbix pya npn TaK mnbmaeMOM 
«(J)HJIbTpaUHOHHOM» (nO 1 KJiaCCHC})HKaUHH B. A. IIpH- 
KuoHCKoro) BbimejiaHHBaHHH, m e b  MacconepeHoce Be- 
mecTBa n p e o 6j ia a a e T  (jwubTpanHa. «^H (J)(J)y3H 0H H 0e» 

BbimexiaHHBaHHe H3 cjia6onpoHHnaeMbix p y a  m o k c t  

Hcn0Jib30BaTbca nonyTHO c 0Tpa60TK0H necnaH bix p y a .
O n b iT b t, n p o B e a e H H b ie  b  rpyH T O B bix n o T K ax , n o K a 3 a -  

jih, hto npn K03(j)(|)HUHeHTe (j)HirbTpaunH K$ pyabi M eH ee

0,1 m/d  ochobhmm n p o u e c e o M  hbjihctch anc|)(j)y3H 0H H 0e 

BbimejiaHHBaHHe (TOHHee aH<i>4)y3HOHHO-(j)HabTpaHHOH- 
H oe: flH(j)4)y3Ha m  p y a b i  c  n o c j ie a y ro m e H  (JjH iib'rpauHCH). 

TaKHM 06pa30M, B COOTBeTCTBHH C npHHHTOH B m u p o -  

reojiorHHecKoii npaKTHKe K a ac cH ^H K au H eft n o p o a  n o  
npoHHuaeMOCTH (|)HjibTpaiiH0HH0e B bim eaaH H B aH H e mo- 
* e T  6biTb H cn 0 n b 3 0 B aH 0  a a a  HSBJieneHHa y p a H a  H3 n e c -  

Ka h c y n e c e i i  (ra6a. 1). B cy rjiH H K ax  h raHHax npeo6aa- 
aaeT aH<jx}>y3H0HH0e BbimejiaHHBaHHe.

IIOMHMO K03(j)(J)HUHeHTa (|)HJIbTpaiIHH pyab i, OOJIb- 
rnoe 3HaneHHe HMeeT h npoHimaeM ocTb n o p o a  B cero  
BoaoHOCHOTO ropH30HTa, ynacT B yiom ero b  zibhjkchhh 
npoayKTHBHbIX paCTBOpOB. Ko3(jxj)HLIHeHT (J)HJIbTpaHHH 
BOJOHOCHOrO r0pH30HTa O^HH H3 Ba>KHeHUIHX nOKa3aTe- 
Jieii, onpejejisnoiH H x aeoHTM sKciuiyaTauHOHHbix CKBa-

>KHH H BpeMa 0Tpa60TKH MeCTOpOHCaeHHa, OT KOTOpbIX 
3aBHCHT 3KOHOMHK3 npOHeCCa. OnbIT nOJ(3eMHOrO Bbl- 
menaHHBaHHa noKa3biBaeT, h to  K03(J)(J)HnHeHT (JwnbTpa- 
h h h  B oaoH ocn oro  ropH30HTa (o n p ea e a a e rc a  o6m hho
OnblTHblMH OTKaHKaMH) flOJI'/KCH 6bITb, BO BCaKOM c j iy -

nae, He MeHee 1-0 ,5  m/d  (onTHManbHoe 3HaneHHe
5 -1 5  m/d). C n e a y e T  noanepKHyrb, h to  KJiaccH(j)HKaHHa 
nopoa no npoHHuaeMOCTH, npHHaTaa b  r a a p o r e o j i o r n n ,  

OTJiHHaeTca o t  KJiaccH(j)HKauHH, nacTO H c n o jib 3 y e M b ix  

r e o j io r a M H  n p n  o n H c a H H H  K e p H a  ck b 3 > k m h  h  0 C H 0B aH - 

H b ix  H a  n p e o 6 j ia / ia H H H  t o h  h j i h  h h o h  (jjpaK U H H . T aK , 

HanpHMep, nopoaa, coaepacamaa 60%  necnaHoii h  40%
rjIHHHCTOH cjjpaKUHH, MO)KeT 6bITb Ha3BaHa rJIHHHCTbIM
necKOM, b to BpeMa KaK n o  (JmabTpauHOHHbiM cbohct- 
BaM OHa aojMCHa 6biTb OTHeceHa k ruHHaM (TaK KaK npn  
coaepacaHHH rjIHHHCTOH (J>paKHHH < 0 ,0 0 5  CBbirne 30%  
nopozibi npaKTHHecKH HenpoHHuaeMbi).

B H acToam ee BpeMa, npHHaTo cHHTaTb tieripHroaHbi- 
mh  a n a  HCJieii nofl3eMHoro BbiiHeaaHHBaraia H3-3a cua- 
6 oh npoHHuaeMOCTH necHaHo-rjiHHncTbie cyraoaceHHa c  
coaepacaHHeM (j)paKUHH MeHee 0 ,0 5  CBbirne 20% .

JXnn npaBHJibHoro pasaejieHHa npoHHuaeMbix h  He- 
ripoHHuaeMbix jiHTOJiorHnecKHx pasHOCxeH HeoGxoaHMO 
OT6npaTb KepHOBbie n p o 6bi n o p o a  h  p y a  H a  rpaHyjiOMeT- 
pHnecKHH cocTaB. I lo  pe3yjibTaTaM aHajiH30B rpaH yao- 
MerpHHecKoro cocTaBa MoacHO b h 3 b cc th o h  Mepe cyaHTb 
06 OTHOCHTeJIbHOH npOHHUaCMOCTH n o p o a  h  p y a .

MOiuHOCTb rjiHHHCTbix cjiocb h  xapaKTep p a cn p e-  
aejieH H a M erajuia MoryT 6biTb pa3JiH4HbiMH. 0 6 a  sth 
(JtaKTopa cymecTBeHHO bjihhiot Ha H 3BJie4enne MeTaa- 
jra b (j)HJTbTpauHOHiibiH noTOK. B c jiy n a e  iipHypoM en- 
HOCTH K KOHTaKTy C neCKOM MeTajIjr H3BJTeKaeTCH 3Ha- 
HHTeabHO a e r n e  (rpaancH T  KOHUCHTpauHH Bbirne, ajih- 
Ha nyTH M eHbiue), hcm h3 BiiyTpeiiHeH nacTH m o ih hhx  
raHHHCTbix caoeB .

T e x H o a o r H n e c K H e  h  s k o h o m h w c c k h c  n o K a 3 a r e a H  

n p o n e c c a  n o a 3 e M H o r o  B b im e aa H H B aH H x  o n p e a e j i a i o T c a

P m c . 1. CxeMa jiadopaTopHon yciaHOBKM pf\n uccneflOBaHMR KepHOBbix npo6 b flMHaMMHecKMX ycnoBunx: 1 -  cocyfl MapnoTTa; 2 -  3a>KM- 
Mbi; 3 -  LLinaHTO; 4 -  flera3aiopbi; 5 -  6ycfcepHbiM cnoPi; 6 -  naBcaHOBan npoKnaflKa; 7 -  c|)MnbTpaL|MOHHan Tpy6Ka; 8 -  npo6ooT6opHMKM.
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OIITHMajlbHblMH H HayHHO 060CH0BaHHbIMH HCXOAHblMH
napaMerpaMH n p o u ecca , MHorae m  KOTopwx c ; (0 c ia i0 4 -  
Hoi} CTeneHbfo aocT O B epH O c™  M o ry r  6biTb ycTaHOBJiem.1 
b nponecce jiaGopaTopHbix uccnenouamiti (pHJibrpauHOH- 
hux TpySxax h rpyH TO B bix jioraax . JJaHHbie jiaSopaT op- 
Hbix HCCJieAOBaHHH HBJMKJTCJI HCXOflHblMH OJ1H npOeKTH- 

poBaHira onbirabix ynacTKOB Ha MecTopoHcaemiax.
K TOCJiy hcxo;1 hi,ix napaMeTpoB onpeaenaeM bix  

omiTHbiM nyxeM , o th o c h tc h  cneayromMC. KOHuempau,™  
pacTBopHTens b nepnoji Havana orpa5oTKu (jo  hojiyie- 

HHH npoayKTHBHblX paCTBOpOB), Ha CTaflHH aKTHBHOrO
BbimcjiaMHBaHHH M erajuia h  •iaBepuiavomeii CTa^nn; b h -  
x o a  pacTBopa Ha eaHHLiuy ropH opyaH oft Maccbi; bjikh- 
HHe CKOpOCTH H flJIHHbl nyTH (jlHJIbTpaUHH paCTBOpHTejIH 
Ha KOHueHTpauHK) a o 6biBaeMoro M eiajuia b pacTBope 
e ro  H'jBjieweHHe, Ha p a c x o a  peareHTa; bjihhhhc okh cjih -  
Tejia noKa3aTejiH n p o u ecca  h ycnoBHa ero  iiphm chchhh. 
TaKHe (jjaKTopbi, HHTeHCH(t)HL[HpyrouiHe n p o u e cc , KaK 
TeMnepaTypa, H3MeHeHHe KpynHOCTH n cx o a H o ro  MaTe- 
pnajia h a p ., b ycjiOBHax noaaeM Horo BbiuienawMBaHHa 
n o  p a a y  oScroHTeiibCTB jih6o He M oryr 6biTb ncn0Jib30- 
BaHbi, jih6o  Hcn0Jib30BaHne h x  He mo>kct SbiTb onpaB aa- 
HO n o  SKOHOMHHeCKHM c o o 6pa*eHHHM.

JIa6opaTopHbie HccjieaoBamiH BbimcjianHBanHsi ypa- 
h o b h x  p y a  MecTopo>KaeHHH, npHyponeHHbix k tjih h h -  
CTblM njlOXO npOHHUaeMbIM OTJIOHCeHHSM, CBHaeTejlbCT- 
ByiOT, h to  a-na TaKHX THnoB p y a  CTeneHb hsb .ichchhji 
MeTaruia (e ), aocTHi iuaa 70-75%, a HHoraa 80%, aocT a- 
to h h o  yaoBneTBopHTejibHo onHCbiBaeTCH ypaBHeHneM:

YM e=K ?  (1)
ra e , YMe -  cyMMapHoe k o jth h cctb o  a o 6biToro Me- 

Tajuia, ea . Beca;
K,m -  K03(|)(JjHUHeHTbi, ycTaHaBUHBaeMbie 3K cnepn- 

MeHTajibHO, xapaicrepH3yiOT aH(}>4)y3HOHHyio M acco- 
n ep ea a n y  b  3aBHCHM0CTH o t  BemecTBeHHoro cocTaBa 
pyabi, Tnna p ea rem a ;

1 -  npoaojDKHTenbHocTb BpeMerai BbimejiaHHBaHH5i, d.
IlpH sto m  noKa3aTenb m (ycraHOBJieHO HaMH), Han- 

6o n ee  nacTo OKa^biBaeTca paBHbiM 0,5. Flpn 3HaneHHax e  
>70,80% ( o t  70-80% a o  90-95%) HHTeHCHBHOCTb Bbiiue- 
jiaHHBaHHa ypaHa H3 rjiHHHcrbix pyaoH ocH bix n o p o a  
pe3Ko 3aMeaJiaeTca. IloKa3aTejib m npnHHMaeT 3HaLieHHe 
MeHbme 0,5. HaH6o n ee  n a c r e  m=0,33. 3 t o  oS'bacHaeTca 
TeM, h to , BO-nepBbix, BbimenaHHBaioTCH, rnaBHbiM o 6pa- 
30m, HaH6o n ee  T pyaH oaociynH bie a n a  pacTBopoB tjih h h -  
CTbie pa3HOCTH h  HanMeHee pacTBopHMbie MHHepajibi 
ypaHa, a, Bo-BTopbix, aocTHi ae rcH CTaana MaKCHMajibHO- 
ro  HacbimenMH ypaHHJibHbiMH KOMnneKcaMH. CHHacaeTca 
BenHHHHa xHMHnecKoro rpaancHTa, saMeaJiaercH n p o ­
u ecc  aH<J)(j)y3HH Ha rpaHHue pa3aena (j)a3 -  MHHepanbHoe 
TBepaoe Teno. IlosTOMy Ha HHTeHCHBHOCTb n p o u e cc a  
BbiiuenaHHBaHHH npn aaHHbix ycnoBH ax b jih h ct He TOJib- 
ko CKopocTb an(})4)y3Horo M acconepeH oca, h o  h ck o-  
pOCTb XHMHHeCKOH peaKUHH C «ynOpHbIMH» ypaHOBblMH 
MHHepajiaMH.

H3 aHajiH3a pe3ynbTaTOB n a6opaTopHbix pa6oT h  Tex- 
HOJiorHnecKHx noKa3aTeneH 3KcnnyaTauHH 6jiokob  FIB 
rjIHHHCTbIX pyaOHOCHbIX n o p o a  BblHBJieHO, HTO, npHMe-

H H TejlbH O  K (J )H J lb T p a U H 0 H H 0 -H e0 a H 0 p 0 a H 0 H  TOJlLUe, 

3aK OH O M epHO CTb n p0HHKH0BeHH» pacTBopoB b r n y 6 b  

n j i o x o  n p o H H u a e M b ix  n p o c j io e B  M om HOCTM O m  n p n  

(J)H irbT pauH H  B b im e n a H H B a io m H x  p a c T B o p o B  n o  x o p o r n o  

n p o H H u a e M b iM  c jio .« m  nognmifiercn 3aBHCHMOCTH:

/ =  -y / 1 6 1 0 -6 - t 2K.Q < m/ 2 ,m .  ( 2 )

I l p H  3tom  r p a a n e H T  (JwnbTpauHH pacTBopoB H e Me- 
H e e  2 0 , a  H anajib iib iH  0TH0CHTejibH0 x o p o u i o  npOHH- 

u a e M w x  c.aoes ( o k o . i o  1 0 %  o t  oomevi m o i u h o c t h  n p o -
jy K T H B H o ii t o j iu ih )  He HHHCC 5 *  m /d.

IlpH aHanroe yHHTbmariHCb cneayiomHe ncxoaHbie aaHHbie: 
coaep'/KaHHe ypaH a b  n n o x o  npoHHuaeMbix np ocjioax
aw=0,5 C; 0,67 C; 1,0 C; 1,33 C;l,67 C; 2,0 C; 3,0 C
(C -  BenHHHHa coaepwaHHH ypaHa b  3a6anaHCOBbix py- 
a a x  TpaanuHOHHoro ropH oro c n o c o 6 a  a o 6biHH, paBHaa
0 ,0 3 % )  h  p a B H 0 M e p H 0  p a c n p e a e .a e H o  n o  B e e n  m o l u h o c t h  

n p o c j i o a  n p n  j i i o S o m  iipHHHLOM e r o  SH aneH H H ;

- MaKCHMajibHaa npoaojuKHTe^bHOCTb BbimejianHBa- 
h h x  6 jiO K a  I I B  He npeBbimaeT 1 10 0 d  (3  r o a a ) ;

- K03(j)(J)HUHeHT (J)HJlbTpaUHH njlOXO npoHHuaeMbix 
rjiHHHCTbix pyaoH ocH bix n o p o a  HaxoaHTca b  np eaejiax  
1 0 '3- 5 x 1 0 A  m/d-

- x a p a K T e p  p a c i ip e a e j i e H H a  m o i u h o c t c h  p y a o H o c H b ix  

n p o c n o e B  b  n p e a e j i a x  n p o a y K T H B H o n  t o u l u h  c o o t b c t c t -  

B y eT  ycT aH O B JieH H O H  3aKOHOM epHOCTH h  b  a H a n a s o H e  

w < 0 , 0 5  m  c p e a H a a  M o m n o c T b  n j i o x o  n p o H H u a e M b ix  c j i o -  

eB  mcp=  0 , 0 3  m\ b  a n a n a 3 0 H e  0 ,0 5 - 0 ,1  m -  mcp=  0 , 0 8  m\ b  

a n a n a 3 0 H e  0 , 1 - 0 , 2  m -  mcp~  0 , 1 7  m; b  a n a n a 3 0 H e  0 , 2 -

0 ,3  -  mcp=  0 , 2 7  m, a  n p n  M O iuH O C T ax 6 o n e e  0 ,3  m c p e a ­

H a a  M 0 iu H 0 C T b  c o c T a B J ia e T  0 ,4 1  m.
A 6cojnoTHbie 3HaneHHa rjiy6HHbi npoHHKHOBeHHa 

pacTBopoB b  njroxo npoHHuaeMbie niHHHCTbie pyaoHOC- 
H bie n o p o a w  ( 3a  c h c t  h x  H a c b im e H H a ) ,  b  s e b h c h m o c t h  o t  

B peM eH H  KOHTaKTa BblLLtejiaHHBaiOLHHX pacTBopoB H K,p

P n c . 2. 3aBMCMMOCTb rn y 6nHbi HacbiLMeHtin (L) 
nnoxonpoH M LtaeM bix pyflOHOCHbix n o p o f l o t  BpeMeHM 
KOHTaKTa (t) c  xopoLuonpoHMLtaeMbiM n nopoflaM M :
1 -  V  = 5 -1 0 '3 m/d\ 2 -  V  = 1 ° '3 m/d- 3  -  V  = 5 ' 10 '4 m/d’
4  -  K$H = 1 0*4 m/d.
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2 3 4 5 6 7 * 9  10 11 12

C n n .%
P n c . 3. 3aBM CM M O CTb xoacfx^MLiMeHTa 4>M/ibTpaL|MM o t  coflep>KaHM n a n e B p o n e jiM T O B b ix  
H3CTM14, K,p=f(CnJ,).

c OTHOCHTejibHO x o p o m o  npoHHuaeMiiiMH nop oaavm  
( p n c .  1), noKa3MBaeT, h to  3a TpexaeTHHH n e p n o a  B b im e­
aaH H B aH H a npoayK T H B H oii T o a m n  noaHOCTbK) H a c b im e -  

h h  pacTBopoM raHHHCTbie n a o x o  npoHHiiaeMbie n p o -  
caoH  c ^ >  5xl0'4 m/d. OflHaKO, CTeneHb m B ae'ten u a  
y p a H a  H3 s t h x  n p o c a o e B , coraacHO BbinoaHeHHbix p a c -  

HeTOB, 6yaeT  pa3JIHHHOH ( p n c .  2 ) .
Ilo coB O K ynH O C T H  n o a y H e H H b ix  n o K a 3 a T e a e n  

( y a e a b H O M y  pacxoay KHcaoTbi, h h t c h c h b h o c t ii H3Bae- 
neH H a M e T a a a a ,  B b ix o a  p acT B o p o B , n p o a o a a c H T e a b H O c ra  
u p o u e c c a )  o n p e a e a a iO T  o n rH M a a b H y io  K o im eH T p an H to  

Bbiiae.iaHHBaiomero peareHTa.
Ilp o u e c c  BbimeaaHHBaHHa iip o B o a m ca  c ncnoab30Ba- 

HHeM a B yx  pa3Hbix KOHuem panH H: HanaabHbiH 3Tan 3a- 

KHcaeHHa ao nojraaeHHa ypaHa b npoayKTHBHOM pacTBO- 

pe n p n  ooabm eii KHca0TH0CTH (HanpHM ep, 15— 20 g/l) ,  a

0CH0BH0e BbimeaaHHBaHHe npn  
MeHbineft (HanpHMep, 1 0  g /l). 3 t o  
no3BoaaeT npn6aH3HTbca k pe- 
>KHMy BbimeaaHHBaHHa b HaTyp- 
h h x  ycaoB H ax h  6o a e e  aocTOBep- 
h o  oneHHTb p a c x o a  peareirra. 
TaKne onbiTbi o 6m hho BbinoaHa- 
K)Tca n o c a e  nepB oii c ep n n  n c c a e -  
aoBaHHH n o  onpeaejiCHHio hc- 
XOaHOH KOHUenTpaiJHH KHCaOTbl.

CxeMa npoBcacHHM onbiTa 
(pnc. 1) no3BoaaeT noaaepaoi- 
BaTb riocroHHHoii b TeneHHe Bce- 
ro onbiTa cKopocTb cjjHabTpanHH. 
H c c a e a y e M b i H  KepHOBbift  
MaTepnaa H c n o a b 3 0 B a a c a  b 
aa6opaTopHbix ycaoBnax ana 
onpeaeaem ia 3HaneHHH ko'k|)- 
4>nnHeHTa (jnuibTpaimn K,p h 
coaepacaHHa npHMecen aaeBpone- 
anTOB. OnpeaeaeHHe 3thx napa­

MeTpoB npoBoanaocb no CTaHaapTHbiM MeToaHKaM, npn- 
MeHaeMbiM b rnaporeoaorHH h HHaceHepHOH reoaorHH. 
TaKHM 06pa30M, H3 CKBa*HH 6biao 0T06paH0 HecKoab- 
ko o6pa3noB KepHa, no 1 0 - 1 2  o6pa3noB H3 i<a>i<aoH 
CKBa5KHHbi. B cpeaHeM, no oaHOMy o6pa3ny H3 pyaHoro 
HHTepBana MOiiiHOCTbio ~ \m . B 0CH0Be OT6opa ncnoab- 
30Baaca BH3yaabHbiii MeToa, nocae 3aHHCTKH n0BepxH0- 
cth  CToa6HKa KepHa o t 6ypoBoro pacTBopa. B aa6opaTO- 
pHH onbiTHbin o6pa3en pa3aeabmaaca Ha 2  Hacm: oaHa 
nacTb ncnoab30B anacb aaa onpeaeaeHHa BeaHHHHbi ko- 
3<|>4>HnHeHTa ((jMJibrpauHii, apyraa aaa oripeacacH na  
coaep>KaHHH aaeBpcneanTOB — TOHKoro, raHHHCToro 
CBsnyfomei o  M arepuaaa.

O n p e a e a e H n e  3H aneH H H  K$ n p o B o a n a o c b  b  a a 6 o p a -  
T o p H b ix  n p n 6 o p a x  K 0 3  (3H aM eH C K oro), o6o H M a k o t o p o - 

r o  s a n o a n s ia a c b  n c c a e a y e M b iM  M a T ep n aa o M  nyT eM  BaaB- 
aH B aH H a e e  b  c t o ji6 h k  K epH a no  

H anaacT O B aH H io  jiH ToaoruH C CK nx 

pa3H0CTCH. IleC H aH bie  pa3HOCTH 

6 e 3  B H a n M o ro  coaepacaH H H  aaeB- 
p o n e a n T O B  -  p w x a b ie  H ecB asan- 

H bie a H T o a o n iH e c K H e  06 p a3 0 B a- 

h h h  p a 3 M e m a a n  b  o 6 o n M e  cIjh .tlt- 
p an H O H H o io  n p u 6 o p a  nyT eM  ne- 

p n o a H H e c K o ro  noH H T epB aabH oro  

ynaoTHCHHH n o p o a  c  MaKCHMaab- 
h m m  ycH JineM . T aK , K oannecTBO  

o6pa3noB  b  HHTepBaae:
( 1 )  - K , |< 2 ,5  m /d  co cT aB H a o  

16  u i t . ;

( 2 )  2 ,5 > K ())< 5  m /d  18 u i t . ;
( 3 ) -  K ,t)> 5  m /d  12  u i t .

CpeaHee siiaHeime K,j, aaa:
H H T epB aaa ( 1 )  -  2 ,2  m /d ;  HHTepBa- 

a a  ( 2 ) - 3 , 9  m /d ;  H H T epB aaa ( 3 ) -  

8 ,5  m /d ,  MaKCHMaabHoe snaHCHne
-  1 1 ,3  m /d .

Cim ,K
P m c . 4 . 3aBM CM M O CTb Koscjjc^MLiMeHTa x iM To no ro -rM flpaB jiM H e cK O M  f i p o b o a m m o c t m  o t  
coflep>KaHMn a n e B p o n e n n T O B b ix  nacTMLt, f (Cnn).
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Coaep'/KaHHC aneBponejiHTOB o n p ea e a a a o c b  n o  b to -  
p o ii n a cra  KepHOBoro MaTepnajia b o6i>eMax Bbiaejien- 
h w x  3HaneHHH Kcj) 3 -x  HHTepBaaoB.

HHTepBaa 1 -  coaepH cam ie aaeBponeaHTOB 6o jiee  
9,5%, MaKCHMajibHoe 3HaneHHe -  18,5 % , cpeaH ee 3Ha- 
neHHe -  12,5 %.

HirrepBaji 2  -  coaepacaHHe a a e B p o n e a H T O B  b H H T ep B aa e  

MeHee 9,5 % h  6 o a e e  5 5,3 %, cpeaH ee sHaneuHe -  7 ,0  %.
HHTepBaa 3 — coaepacaH ne aaeBponeaHTOB MeHee

5 ,3  %, cpeaH ee 3HaneHHe -  2 ,1% . Taicon MeToanHecKHH 
n o a x o a  k oueHKe BoaonpoBOAHMOCTH n o p o a  npoayK - 
THBHoro naacT a no3BoaH a BbiaeaHTi, i HapoaHHaMHMc- 
ckhh  napaMeTp, xapaKTepH3yioiuHH oaHOBpeMeHHO a n -  
ToaorHqecKHe h (JmabTpauHOHHbie CBOHCTBa: aH T oaoro- 
rHapaBaHHecKyio np0B0aHM0CTb. BBeaeM  ko3(J)(})huh- 
eHT aHToaoro-rnapaBaHHecKOH npoBoaHMOCTH K„.a, 
xapaKTepH3yiomHH rnapaBaHHecKyio n p oB oanM ocib  
n o p o a  p y a n o r o  naacT a b 3 3 b h ch m o cth  o t  coaep>KaHHa 
aaeBponeaHTOB, Bbipa>KeHHoe b %. Pa3aeaHB BeanHHHy 
K# Ha coacp>KaHHe aaeBponeaHTOB (C „,), noaywHM  
yaeabH oe 3HaneHne np0B0aHM0CTH Ha 1 % a a eB p on e-  
aHTOB. T o ra a , a n a  B tiaeaeH H bix HHTepBaaoB riojiywHM 
ca eay iom H e 3HaneHHa aHToaoro-rH apaBaH HecK oii n p o -  
BoanMOCTH: HHTepBaa 1 -  Kn.z = K,i/Cnjl =  2 ,2 /1 2 ,5  =  
0 ,1 8  m/d %; HHTepBaa 2  - K„.e =  0 ,5 6  m /d% ;  HHTepBaa 
3 -  K„.a= 4 ,0  m/d ■%.

Ko3(J)(J)HUHeHT aHToaoro-rnapaBaHH ecK oii n p oB oan- 
m o cth  -  HHTerpaabHaa BejiHHHua, xapaicrepm yiom aM  
yaeabH oe 3HaiieHne KoscJxfiHUHeHTa (j)nabTpannH n o p o a  
b 33BHCHMOCTH o t  coaep:*aHHa aaeBponeaHTOB.

BbiaBaeHHbie b n p o u e cc e  nccaeaoBaHHH 3aBHCHMO- 
CTH MC/Kay yaeabHOH IipHCMHCTOCTblO (q) CKBa>KHH H 
3HaneHHaMH noKa3aTeaa >K:T (BpeMeHHOH iiapaM erp)

a a a  Kaxcaoro H3 ycTaHOBaeHHbix h paccHHTaHHbix cp ea -  
h h x  3HaneHHH CBHaeTcabCTByroT, h t o  S o a e e  h h tc h -  
ch b h o  n p o u e cc  KoabMaTauHH npoaB aaeT ca b aH Toaorn- 
HeCKHX pa3HOCT3X C BblCOKOH I HapaBJIH4CCK0H npoBoaH- 
MOCTbK) (K,fj>5 m/s).

BbiaeaeHHe HHTepBaaoB c pa3aHMHOH raapaBaHHe- 
ckoh  npoBoaHMocTbio 0CH0BbiBaa0Cb Ha onpeaeaeHHH b 
cocTaBe iiecwanbix aH Toaornfi npHMeceft aaeBponeaHTOB.

H e 06x 0aHM0 OTMCTHTb, h t o  3HaHCHHa coaepacaHHH  
npHMecefi aaeBponeaHTOB h BeaHHHHbi K,j, npuBeaeHbi 
cpeaHHMH n p n  cTaTHCTHHecKOH o 6pa6oTKe.

B B eaeM  K03(J)(|)HUHeHT xapaK TepH 3yiom H H
T H apaB aH necK yio npoBOAHMOCTb n o p o a  p y a H o r o  
n a a cT a  b 3 3 b h c h m o c th  o t  coaepacaH H a a a e B p o n e a n -  
t o b ,  BbipaaceHHoe b n p ou eH T ax . P a3aeaH B  BeaHHHHy 
K#  Ha c o a e p * a H H e  aaeB poneaH T O B , noaynH M  y a e a b ­
H oe 3HaneHHe n p o B o a H M o cra  Ha 1% aaeBponeaH TO B  
(H anp. 2 ,5  m/d:9 ,5 % = 0 ,2 6  m/d  % ). CpaBHHBaa BeaH­
HHHbi Kj,_e pa3aHHHbix HHTepBaaoB 3HaneHHH K$ 
MOJKHO np0rH 03H p0B aT b H3MeHeHHe npOH3BOaHTeab- 
h o c t h  CKBa>KHH b o  BpeMeHH, n c n o a b 3 y a  BbiaBaeH­
Hbie 3aBHCHMOCTH.

OcHOBHbie B i.iB oabi.
B p a6oTe BbiaBaeHa 3aBHCHM0CTb Meacay coaepacaHH- 

eM b nopoaax npoayKTHBHoro naacTa aaeBponeaHTOB h 
K03(|)(J)HUHeHTaMH (|)HabTpauHH, h t o  n o3B oan ao  KOM- 
naeKCHO oueHHTb CBOHCTBa pyaHoro naacTa h BBecTH 
noHaTHe o  K03c|)c])HUHeHTe aHToaoro-raapaBaHHecKOH  
npOBOaHMOCTH K„.e,

BnepBbie onpeaeaeH  b o 6 a a c ra  noa3eMHoro Bbimeaa- 
HHBaHHa ypaHa K03(J)(J)HUHeHT aHToaoro-rHapaBaHHecicoH 
npOBOaHMOCTH K,_, HCpC3 KOTOpblH M05KH0 np0rH03Hp0- 
BaTb np0H3B0aHTeabH0CTb reoTexHoaorHnecKHx ckb3>khh.
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2. Beneu,Kuu B.M., SoaamKoe Jl.K., BonKoe H .H . u dp. Cnpaeo^HUK no aeomexnonoauu ypaHa. Ilod ped. CKopoeapoea fl.M. -  M.: 

«9HepaoamoMU3dam», 1997.

ropHbiu eecmmiK Y36eKucmaHa N° 4 (71) 2017
81



ILMIY-LABORATORIYA IZLANiSHLARI I HAyHHO-JIABOPATOPHblE M3blCKAHM«

yflK: 519.711(075) > Ka6ynoB A.B., KanaHflapoB H.M. 2017 r.

AJirOPMTMMHECKMM METOfl ynPABJIEHMfl 
nPOM3BOflCTBEHHblMM CMCTEMAMM HA OCHOBE 
TABJ1MU OYHKUMOHMPOBAHklfl

Ka6 yn oB  A .B .,
npocfceccop Katfjeapbi > 

« MaTeMaTnnecKoe 
M O fle /iM p o B aH M e  n  K pnnT O  

aHaxiM3» HauMOHanbHOTO 
yHUBepcnTeTa Y36eKMCTaHa 

m m . Mnp30 Ynyr6eKa, 
flOKT. TexH. HayK.

KanaH AapoB  H .H .,
accncTeHT KacfceApw 
«ABTOMaTH3aL|Hfl M 

y n p a B n e H n e » ,  H ITH .

Ushbu ish, algebra asosida faoliyat ko'rsatish jadvallari orqali boshqariladigan murakkab sistemalarda 
boshqaruvning algoritmik yondashuviga bag 'ishlangan. Ishlab chiqarish sistemalarini, mavhum boshqariluvchi tizimlar 
tahlili va sintezi algoritmlari vordamida avtomatlashtirilgan algoritmik texnologik agregativ tizim orqali 
loyihalashtirish va boshqarish taklif etiladi. Ishlab chiqarish tizimlarini yagona sxemasi, dasturiy ta'minot va masalalar 
sinfi uchun generatsiya model lari graflar yordamida ko'rib chiqiladi. Algoritmik yondoshishning umumiy sxemasi 
keltiriladi. Ishlab chiqarish sistemalarida elementar bo'linmas sifatida qo'llaniladigan elementga quyidagi 
tavsifnomalar mavjud: koordinatalar, oraliq intervallar, operatsiyalar va holat.

Tayanch iboralar:fimktsiyalar jadvali, Petri tarmoqlari, agregat, ishchi o'rn, ishlab chiqarish tizimi.

The paper is devoted to the algorithmic approach o f  managing complex systems based on algebra over function 
tables. An automated algorithmic technological aggregative system is proposed fo r  designing and managing production 
systems using algorithms fo r  analyzing and synthesizing abstract control systems. A unified scheme fo r  representation oj 
production systems using graphs, generation o f  models for classes o f  tasks and software is considered. The general 
scheme o f such an algorithmic approach is described. As an elementary indivisible element o f  the production system, 
such element is usedfor which the following characteristics exist: coordinates, time intervals, operations and states.

Key words: functioning tables, Petri nets, aggregate, workplace, production system.

npenjiaraerca tiBT0MaxH3np0BanHaM ajiiopnTvmLiecKaH 
TexHOnorHHecKaa arperaraBHaa cncreMa npn npoeicmpo- 
BaHHH H ynpaBJieHHH IipOH3BO,lCTBeHHbIMH CHCTGMaMH C 
noMoujfeK) ajiropHTMOB aHanroa h  CHHTe3a aScT paiom ix  
ynpaBjwiomHX chctcm. PaccMaipHBaiOTca e/piHaa cxeMa 
npeflCTaBJieHHH lipOH3BO^CTBCHHbIX CHCTeM C IIOMOlHbK) 
rpatj>OB, reiiepaunH mo^cjich ana KJiaccoB 3a^aH h  
nporpaMMHoe o6ecrieMenne. OiracbiBaerca o6maa cxeMa 
TaKoro a.:ir ophim h'icckoro no,axo,ia. B  KanecTBe 3jtcmch- 
TapHoro He/jenHMoro sneMeHTa npomBo/icTBeiinoM 
CHCTeMbi npHMeHaerca xaKOH sjieMeHT, ana KOToporo 
cymecTByioT cjieayroiuHC xapaKTepHCTHKH: KoopanHaxbi. 
HHTepBajibi BpeMeHH, onepauHH h cocroaHHa.

H a 3 0 B e M  T a K o ii 3JieM eH T  p a O o n H M  m c c t o m  h  

o6o3HanHM ero cjie/iyiomnM 06pa30M:

a, e A,a, ={8j ,tJ,dij,p lj\ >
SijeA  - BeKTop tj K O opaH H ar b H H TepB ajie B peM eH n; 

A- MHO/KecTBo Koop;[HHax (reoMerpHHCCKHx) PM; tjeT  - j  
HHTepBajI BpeMeHH (T - MHO)KCCTBO HHTepBajlOB 
B peM eH n); d^sD- o i i e p a n n a ,  B b in o j iH a e M a a  b  H H T ep B ajie  

BpeMeHH (D  -MHovKecTBo o n e p a u H H ) ; p j j e P -  BeKTop 

cocToaHHH PM (p a 6o ‘ia a  M an iH H a ) b  HHTepBane BpeMeHH 
(P - MHO)KeCTBO COCTOaHHH PM).

B KaMecTBe onepauHH m o * h o  BbmejiHib cjie/iyioiuH c  
KJiaccbi onepauHH:

-TexHonorHHecKHe (o 6pa6oTKa, c 6opKa, T paH cnopra- 
poBaHHe, CKJiaanpoBaHHe);

- jionraecK H e (H, HJIH, HcmiioHaiomee HJIH, HE);
- miaHHpoBaHHa (npe,nB apH T ejibH oe njiaH H po- 

BaHHe, K ajieH ^apH oe nnaH HpoBaHH e, CCS ( cm c h h o - 
cyT O H H oe 3 a a a H H e ) , o n ep a T H B H O -flH cn eT H ep cK o e  
y n p a B JieH H e);

- HopMaTHBHO-cnpaBOHHbie (noncK /lOKyMCHTOB, ynpaB- 
jiaiomHX nporpaMM ( VTT), coprnpoBKa jOKyMCHiOB);

- onepaijHH o6MeHa ( .V77, zioKyMCHTaMH, xinpeK- 
THBaMH, npH3HaKaMH cocToaHHa);

- onepauHH BBoaa-BbiBo;ia (sairncb, CHHTbiBaime).
B KaneCTBC cocToaHHH PM  m o k h o  npHHaTb cn e-  

ayioiuH e:
- cocroaHHa MaTepnajibHoro noTOKa (3ar0T0BKa ecTb - 

HeT, ocHacTKa ecTb - Her, HHCTpyMeHT ecTb - h o t,  
Mai epnajibi ecTb - h c t) ;

- co cT o a H H e H H ^ o p M a u n o H H o ro  n 0T0 Ka ( c t c k  
o n ep a u H H  ( YTI) ,  c t c k  n jiaH a o 6p a 6oTKH, c t c k  
flHpeKTHB, CTeK AOKyMeHTOB, flJIHHa CTeKa N° 1,
AJiHHa CTena N° 2 ,  ^jiHHa c T e x a  N° 3 ,  fljiHHa CTeKa 
JVa 4);
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- cocTOHHHe PM  (HcnpaBJieH/He HcnpaBJieH, cb o 6 o -  
jeH/3aHHT, roTOB/He t o t o b .  p a 6oTa/o>KH,aaHHe, BpeM a 
o6pa6oTKH).

MHoxcecTBO PM, CBasaHHbix n o  npn3HaKaM, o n p e-  
flejiaeTca HeicoTopoH ceTbio b KaambiH HHTepBan 
BpeMGHH t, (HanpHMep, ceTbio rteTpn [1]). H3MeHeHHa 
ce™  PM  bo BpeMeHH - (jjyHKuneH H3MeHeHHa c e r a  F(t). 
TaKoe onncaH ne c h c tc m m  6y a e M  Ha3biBaTb TaSjinuen
(j)VHKnMOHHpOBaHHH CHCTCMbl. Tpa^HHeCKH Kaacaaa
onepanna dt - BbinojmaeMaa Ha PM a, b  m o m c h t  
BpeMeHH tj HMeeT icoopflHHaTbi (i, j, k).

Toraa aHHaMHHecKHe Ta6jiHnw (JjyHKHHOHHpoBaHna 
oyayr onpejiejnn bca cjie/jyiouiHM 06pa30M: 

T0={P,D,I,O,A,TA,F}
rae, P, D, I, O, A, T, A, F  -  c00TBeTCTBeHH0

MHO)KeCTBO n03HUHH (cOCTOaHHH), O n ep an H H  
(nepeXOaOB), BXOJHblX H BblXOJIHblX COCTOaHHH PM, 
HHTepBajIOB BpeMeHH H KOOpjHHaT PM  CHCTeMbi; F(t) -  
(JlyHKUHa H3MeHeHH3 Ta6jIHUbI (})yHKUHOHMpOBaHH5I BO 
BpeMeHH.

Ecjih V// eT  h (JjyHKUHa F(t)=const, t o  la n a a  
raonH na 4>yHKnH0HHp0BaHHa H a3biB aeT ca cT araH ecK O H  
(cTauHOHapHOH). O yH K U H a F(t), s a j a r o m a a  H3MeHeHHa 

TaGjiHnbi (J)yHKUH0HHp0BaHHa, uasbm aeTca (jjyHKUHeH 
ynpaBJieHHa arperaTHon c h c tcm o h  hjih (|)yHKUHew 
n.naHHpoBaHHa np oueccoB  b ch ctcm c.

B K aam biH  H H TepBaji BpeM eHH o n n c a H H e  TO 
npeflCTaBjiaeTCH b BHje MapKHpoBaHHon c e r a  IleTpn: 

N={P, D, I, O, fi}
rae, / /  -  cjjyHKUHH, 0T06pa> K aro inaa N  m h o > k c c tb o  

no3HUHH b  MHO'/Kec iB e H aT y p an b H b ix  m hcbji: 

fj:P—>N
Kaamaa MapKHpoBKa pt mo>kct SbiTb npeacTaBJieHa 

nan BeKTop /u=(jui...ftn) 3^ecb

n = |P|wV/y,. e N, i= l ,n

BeKTop //  onpe^ enaeT  jxia  KavKjoH no3HUHH p , c e r a  
KOJMHecTBO 4>HuieK, T.e. fljia n i,p i,i = \,n, //,(p , ) = jui .

HHTepBajibi BpeMeHH, t, b TeieHHe KOTOpbix ceTb 
nerpH He H3MeHaeTca, 6yaeM  Ha3bmaTb TexHonorH nec- 
KHMH UHKJiaMH {TU).

TaKHM 06pa30M, 3a HeaejiHMbifi aneMeirr np0H3B0- 
ACTBeHHOH CHCTeMbi npHHaTo PM . 06o3Ha4HM ero  nepes
a, a MH0*ecTB0 PM - 4ep e3 A.
Kaacfloe a  m o>kct 6biTb iipcjcraB - 
JieHO B BHJC p a 60THHK0B, p a 60THH- 
Ka iunoc ManiHHbi h jih  MauiHHbi.
Kaaaoe a  HMeeT Bxo^bi x h  Bbixo^bi 
y, BHyrpeHHee cocToaHHe Z. Ha 
Bxoflbi nepe.iaioTca cnrHanbi (HHcJ)op- 
Maima) h jih  MaTepnajibi b BHue 
npoflyicroB, BemecTB (vkh^ k h x  h jih  

ra3006pa3Hbix) h  t . a. HeKOTOpbie 
BxonHbie BOiaeiicTBHa cHraajiOB 
Moryr 6biTb ynpaBJiaioniHMH (g). B 
KanecTBe ManiHH npHMeHfliOTCa 
CiaHKH H BblHHCJIHTejIbHbie MaillHHbl.
MauiHHbi BbiCTynaioT b KanecTBe

opy/jHH Tpyaa, a HHcjjopManna, M aiepnajibi - b KanecTBe 
npeflMeTOB rpyaa.

Pa6onee Mecro a cooTBeTCTByeT arperaTy H.n. 
BycjieHKO [2], Kaac^OMy a  npHnncbiBaeica 
onpeaejieHHoe kojihhcctbo onepauHH d. M hojkcctbo 
onepauHH o6o3HaHHM iepe3  D. KpoMe Toro, ohh 
(jjyHKUHOHHpytOT no BpeMeHH H HMeiOT 
npocTpaHCTBeHHbie KoopaHHaTbi. M hojkcctbo a 
coeaHHapoTca Me»my co6oh ayraMH h o6pa3yioT 
KOMMyHHKaUHOHHyiO CeTb C nOTOKaMH (HMeiOTCa B BHjy 
noTOKH HH(J)opMauHH, BemecTB, a TaioKe TpaHcnoprabie, 
JIIOflCKHe nOTOKH H T.fl.).

TaK, CHCTeMa npeflCTaBJiaeTCH b BH^e
KOMMyHHKanHOHHOH CeTH, BepuiHHbl KOTOpOH
H3o6paacaioT PM, cnoco6H bie BbinojiHHTb 
onpeaejieH H oe KOJiHHecTBO onepauHH (peuieHHe 
3aAan, nepepaSoTKa MaTepnajioB h t .^ .), a a y rn  
cooTBeTCTByK>T n0T0K3M Meacay 3thmh MecTaMH. 
TaKyio ceTb Ha30BeM 7?-ceTbio.

B n p o n ecce  (^yHKUHOHHpoBaHHa chctcm m , 
CTpyKTypa ceTH co BpeMeHeM MO»ceT MeHaTbca: 
CTapbie ayrH  a BepuiHHbi aHHyjinpyioTca, a HOBbie 
AoGaBjiaiOTca. TaKHe ceTH Ha30BeM CHTyauHOHHbiMH 
hjih  RC-ceTaMH. n p n  pemeHHH onpeaejieH H oro 
KJiacca 3a^aH b TeneHHe BpeMeHH (ti, t2) Ha KaacflOM 
a  BbinojiHaeTca oflHa H3 npHnncaHHbix eMy 
onepauHH. n03T0M y nocTpoeHHe C3moh ceTH h 
onpeaejieH H e npnnHcaHHOH onepauHH aBJiaeTca 
OCHOBHOH 3a/ta>ieH CHCTeMHbIX HCCJieflOBaHHH. B 
onpe/iejieHHbiH np0Me>KyT0K BpeMeHH ceTb momcho 
H3o6pa3HTb b BHfle opneHTHpoBaHHoro rpa<{)a 
HeH3MeHH0H CTpyKTypw (pnc. 1).

Tanoe npe^cTaBJieHHe CooTBeTCTByeT
onpeaejieH H io Ta6jiHnbi (J)yHKnH0HHp0BaHHa, h R, RC 
ceTH npeacTaBJiaioTca b BH^e TO. Ha 3 t o h  ceTH 
M0acH0 (JjHKCHpoBaTb napaMeTpbi noTOKa h peacHM 
p a 6oTbi c e r a  bo BpeMeHH.

npHBeaeHbi napaMCTpbi TO:
1. J\jin MHHHCTepCTB H BeflOMCTB 3a A npHHHMaiOTCa 

OTjejibi ynpaBneHHA h raaBHoe ynpaBJieHHe, HMeiomee 
aocTyn k 3BM, a 3a D - BbiiHCHHTejibHbie h jiorHiecKHe 
onepauHH, onepauHH BBOja, BbinojiHaeMbie npn 
pemeHHH 3aaaH njiaHHpoBaHHa h ynpaBJieHHa.

ropHbiu eecmHUK ysSeKucmaHa Nq 4 (71) 2017
83



P S
LIOZ (U) P °N iseuioujeqex >M!iiouo>t uoisydqz.o

KD193WH [\'0-i-C n d ] j  'KHHSiraRduA h  H x x o g B d g o  cH>idogo 

HHiredano KDioi/Cf'iLrouoH x B ffo x tfo u  xixH qirB w doif) 

xaoa o a  ‘HiAiEwaiDHO-^/ x iq w aB H iq o m io  ‘x b jm sxoho  

xH H H saxotfoaEH odu g  0 1  X ithhH  A jM oxaahH xoiroH xsx  
to io m iraK x o  -  w o ira ti a  (BwsxDHO-f/) bjm sx3H3 

v. ‘( j>2 m f tr e d a u o  h ohIT o  h  j /y j  X w o H fo  
® A aioi3axooo xBxsdxB H ixH xiratrxo w o x e  n d j j

'frl '<9 ‘(H) ‘09 m itbhjho sruttfoxiqa  
IHSCOWEOa tK3X3KH3W 2  BXBXSCLlB 0X31n0fAaX3X3aL003 

mrnoiooo (C'x) v f  'x  bhhx h o itb h jh s  XEXsdiE
8 ItehEtfOH 3 3XXBX WOtfXCBX a  O lh  ‘B3X3BXBirOHff3 d ] j  1

~ y  bxbxscLib h h h k o x d o o  H x o o n u X x o a o o

2  e ‘jvK H liB daoo xoX axoxoa.i.ooo  {n Q  \ o } = D  
'do iE dano 0 j  H H xoiroH H w dsx g  xm om heno b s x s b h s w e h  

BIBXSdlB 3HHB0 X3 0 3  OXh ‘K3X3B X B ironf3 d ] J

’(XBtfSdS XIXHHEh/vL'3  a )  HX3 0 HXK0 d 3a  0 X3 HITH 
(HHH3ir3H hH a X  3 X ‘HHIIXH/CcJ) ( l S J + l ) Z  XHH XO XHtnB3 H3 EE 

(l)K ‘( l)z  3X33XC0 HW 0 IHH3 0 dX3 0 U X K3XHt/OBO BXBXSdlB 

BHHE0OdHHOHrrMHX({) BHHE8 0 dHIf3 tf0 W BHBCB£ 
vC‘zAaX335KOHJV X  ( ) %  qX3 0 H5K3irlTBHHdH X3Kd3a o d u  - „ £ )

‘A  ITBHXH3 H O H tro x n a  x s B d n g ia a  - (£) 

:h3X3Bh x X al/ e h  XH0X303 £) E tr o x n a  d o x E d o u Q

[l ‘n ‘(O ‘,l)l
’S = (l)z  HWBHHB0 X3 0 3  H l\ISg0 3 0  AtfXCSW XBITBadSXHH Q 

ITEHXH3 HHtnCM KiraEduX/Off HHHlT3 ir3 0 U - stl ‘3 I/X

I [  s°  ( ,0 Z] A = (o  + ,0 z

[ n ‘x ‘( >j ) z ] A  =  ( Q  +  >} ) Z  

[ n ‘( , l ) z ]  A  =  ( o  +  , j ) z

r V x ‘( , J ) z l A  =  ( o  +  ,O Z
■.({() HBtfHH H (if  H 

x)(6) ‘(x) irn re f fo u  :kehXlt3 a d ix x o h  iqH xcow Eoa X33IT£
•JV0 XhBX3 x H iro x s d s n  

I HO 3HHB0X3O3 3 0 8 0 H a  OXOdOXOX EH ‘HHHK0 X3 0 3  WOgOOO 
a KOXHtfOXBH XBXSdlB f  BITBHXH3 OJOHl/OXI'ia HFiEtTlXH 

H 80KEHXH3 XHtllOlKiraBdHX HITH XWHffOXS BHH3LXXXX3 0 H
HiHswow g  w oE B dgo ra iln o iX tfa irD  K3X3 E a n a o d (j)H  l i n e d  

II doXEdSUO [ ( l  ‘° } ) ]H = ( l)Z  3HHtlHHdlI g  iqiTBHXH3 
SHlncHKiraBdiiA h  iq H S h o n rx a  B axoascoH W  s h b V o x s  

oa qosCg • j  b  /w 3 H3 iM3d a  h  z  3  z  a o iro x ix a  c if
OtfOXB "x 3  x HHHK0X303 W0HX33XC0HW B3X3XEHd3XXBdBX
l B i a d j y  B X B x s d x B  X x o g E d  w n d i o w o D E j

W3X3H3 XMHXEXadjB 
aOIBXSdxB (MXIXIOWOU 3 BBW3B3iq3HH0 ‘W3X3H3 

HSC0IT3 WSt/OW BEHHB30dHEHXBW0X8B KBHXrCBadSBHnX 
KKOirtfedu w od o x aB  strx  ‘[p *£] a  B H siraB x so u

H3 BHHB3HU0  OXOHXdEfHEXS EWSLTgod] [ 'WdUlOHO
mmwypoinnodu annvonuo aouuidnpiinutj

HW3X3H3 H0 HH3aX3» 0 8 EH0 d u  KHIIBiI0 dHH0 HTIMnX(|) 

mitqbx I/eh  iqdgsxirB  3 8 0 H3 0  b h  N cK xaA dxo 
HHOHllEEHHBxdO H BHHEa()T7,XdogO 0 X0 W3B8HdXBW33Bd 

3HH3h3II33gO 3 0 H33hHXBW3XBW WSBXOgBdEBd 
AdgsxuB (>iXlii(MXax3 L3a.L0 0 3  WHodi.3o n  h  0 j  

Sttia a HWKHII-Edsuo HWIXHUBI/E}, 3 8 0 333 ll0 d n  3HHB3HU0
(k1htih())hh/( w s irs a a  o x o x e  Bif^/ •xiaHqirsinrBdBU 

I  SC I 'xnmiT3XEa0t73If3 0 II o x o d x s  MBM a 03 3 3 tl0 d u  3 HHE3HLI0  

Agadioii BHHSiraBduA ix w s x s h s  BHH3o d x 3o n  Kis\f

x a x o g e d  hohheIT hw eheItee HwiaHaoH3o  
B3CIXBL‘3K xXtrXg BHHSIfaEdllX W3X3H3 XHHH30dx3a 
BHXOgBdEBd H H3X3BirgO XIXHXSWPsdll xXatr BHH3h3H33gO 
0X0H33hHXBW3XBW 3HH3IiXlfOU ‘jMOEBdgO NH.MEX

■KHHSiraEduX oxohxitemolt

HIMBIM3X3H3 H N H H H 30dX 33 0 3  KHHBHOP/Cdogo OXOHX'SIi'EH 

HHXOgBdEBd 35KHBX B ‘BHHBSOll'AdogO H IxdAxMXdxO 

H0HH0HllB£HHBXd0 BITIT KHH3h3II33gO OJO.M3 3 hHXE 1\3XEIV 

BHHBff£03 HhEt/EE 3 H H 3 m 3 d  B3X3BIfaB WIXHHBaOEHK 
-Ewdocj) 0H h0X B X 30f H IVHXW30l?Xdx 33IT0gHE[ |

JJJ BHH3h3U33gO OXOHHOHlIBI\dO(f)HH EMXOgEdEBd
:E a x 3 iro a£ H o d ii h m b o x o x i'o ii  HO»33hH io iro n x 3 x  

3X3ll'3d3 EMXOgEdEBd ;3X 3h3Bd£0X  BH H 0HHB30H30 
‘ladA xH A dxS H0HH0HllE£HHBXd0 HOXgHJ EMXOgEdEBd

‘■Dll 3B H
-u A d s  3 3 iro g  a 0X3 HHlIBEHHBXdo OiqxaOHJKONEOa 
H KHHSiraBduX OXOHXITE.MOLT HNBW3X3H3 HWiqHH30dX3a 
03  BUHX OXOHqirACOW BHIIEaOt/XdogO OXOM33hHXOLfOHX3X 
0X0W3BiraBdnX-0HNWBdX0du 0104^3176(1 BXXOgEdEEd

:KHHBaorrXdogo oxowsKiraBduX 
-OHWPVBdxodn H RdXx>lXdx3 HOHHOHlIBEHHExdo KL'li' 
BHH3h3U33g0 0X0M33 fi HXE N3XE N 3HHEt7E03 :K3XB30HX0 
WHH M HX30HX3Bh g  '[£  ‘Z] 3HH3hEHE 30HXir3XB0X30WE3 
XH1H013WH ‘hBTTBE ElTBd EH XH0X303 3 JJ BHH3IfaBduX
iq w s i r g o d u  S H H s m s j  w iqH H B aoE H irE w dot} ) b U h o h  o f  3H

H WHNWSOX'Adx 0Hh0XEL30ir B3X3BIT3B KWSda 331IIB0X3BH 
a  w o x a s q g o  B H H S iraB duX  HhEU'EE K H H s m s d  3 3 3 l i o d j j

' B H H E a0dH H 0H lD IH A (j) HWBHHfrgBX JJ J  BHHSL'BBduA 

E 3 3 3 lro d H  K H H EaodH irSI/O W  IT0X31M H iq H q irB sd sa H H X  

‘X aX 3 3 tn X 3  OH ‘H 0 g 0 3  X 3B iraE X 3tr'3dn  BHlIBEHWXHdoXirB 

3IT3iqW 3 w o x e  g  '/(xHJSHdSX.M BdEX 01 /( H q  L'E H O H H M H X (j) 

h x h e h  0 [  3 3  o h  B a x 3 lT o a £ H o d n  w o d s .i.x E d B x  

W iqHX3dM 3Hir 3  M W 3X3H3 H o g o n x  KITL' XSBL'OaS.OU 

HiqdOXOH ‘WXHdoXITB HXHEH H g O X h  ‘WOX a  X H 0X 303 

3EhXlT3 N 3IIIEH  a  J J J  B H HSU H EduX  BHlIBEHIMXHdOXiry

•hEU'BE B8EX303
H BHHlna0dHXH30du aOHiqaBH XO XH3H3B£ £Bd Hiqff3KBH 
0 X  iqdXxMXdxs ijoH xsd xH ox  d o g iq g  0 ±  Vbh ndgaxiTB
3 3 0 H3 0  EH BHHEaodHHEITH 0 X0 3 3 X3 3  HWEfOXSIM 

B3X3Bni3d H XhEl/BE OlXHXCOir3 3 B3X3 B tn E d 3 3 d u  

( 0 2  3 HH3 0 d x 3 0 U -3 'X ) /Y c /  ^WOlfrKBX X XH BXEBSHdU 
H H H lIBd3 U0  d o g  1X3 3 EhXlT3 N 3 Hlj'3 ir3 0 II g  ‘HHLf3 t/'£H 

x iq a o H  w 3 HH3 irn X x 3 0 u  3 -  x iq H q irsx H o d x so H H m B W  

EH B ‘O M fSd K3X3 BH3 N 3 0 3 3 3 l l 0 d u  XHX3 3 hHX0 IT0 HX3 X 
0 X  X B H X B H duirsdu  XHX3 3 hHWHX B H  'B SX al/O SEH O du 

BdSXXEdBX XO XH3 H3 BE HHX0 IT0 HX3 X 0 ±  dSXXBdBX 

OX 4iqHqKHgBX3 3 3 H3 W HITH 3 3 IT0 g  0 J  3 HX3 3 hHPM0 H0 X€ 

- 0 HH0 HtlB£HHBXd0  HIT3 g  iq 3 3 3 H odU  3 HX3 3 h H J 0 IT0 HX3 X 
K3 I 01KHIT0 UIX3 XEXX3 EhX ‘XBX3 H 3 (SHHSITSBduXolZ'OB 

-BE) HWBhBffBE HWHX3 3 hHW 0 H0 X e-0 HH0 HtIB£HHEXd0
3 X fB dB H  H H L K H dlirrsd ll H HHH3 HHli'3 X g 0  BIT^

XN0X33hHN0H0Xe-0HH0HnB£HHBxd0 
Xl/BdEBd X B3XB30HX0 HW3X3H3 3HXBX 'H(MEX3h3Bd 
HNiqHH3IT3Hh 3 3HHHBEB33 ‘HXOXOH 3iqHH0HtlBl\d0(|)HH 
XBt/OXOdu HX33 OH qSSCg 'HWBX33W HIMHhOgBd
3 IXHUXdl XH HITH HXHHl?Xdx03 SnHqiTSCXO B3XO!BWHHHdu 
Y BE 3irx ‘3.[.3lM0ir33 H ‘3X3d3X3HHHN HHHSITSl/EBdll'OU 
KITl/ H XXH3BX303 OHXCOW (J)X OXh ‘OHt/HaSFiQ

KMHW3REH 3iqHd01Vd09Vl/-0HhAVH I IMVIHSINV1ZI VAIMOlVyoamil/m
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OneBHAHO, HTO TO MO>KHO COCTEBHTb H flJIfl 
noApa3/ieJieHHH MHHHcrepcTB, h  b ca o m ctb , r^ e  3a  A 
npHHHMaioTCH OT^eJibHbie corpy/iHHKH hjih h x  rpynnbi c 
pa6oHHMH MecTaMH. 3^ ecb  n o  c e r a  up oxoA ar  
HH(J)OpMaUHOHHbie nOTOKH, CBH3aHHbie C HHCJieHHblMH 
pacweraMH. TaKHe chctcm m  o th o c h tc h  k  pa3psm y 
OpraHH3anHOHHO-3KOHOMHHeCKOMy.

2 . f lj ia  o 6iejiHHeHHH h  n p eA n p H a ra ii H apaAy c  

OpraHH3aUHOHHO-3KOHOMHHeCKHMH 3aAanaMH ( 3a- 
BOfloynpaBjieHHe) b n e x a x , ynacTK ax b m h o jih h io tch  
TexHOJiorHHecKHe n p o u e c c b i .  E cjih  0praHH3auH0HH0- 
3KOHOMHHecKHe TO 6o n e e  h jih  MeHee CTa6HjibHbi, t o  
xapaKTep TO TexH O Jiom n 33b h c h t  o t  xapaK Tepa  
n p 0H3B0^CTBa. H a  x h m h h c c k h x  n p e A n p n a r a a x  TO 
TexHOJiorHnecKHx n p o u e c c o B  MeHaeTca peflK o, a  Ha 
MauiHHOCTpoHTejibHbix -  c  nocTynjieH H eM  h o b m x  
H3aenHH. B  nocjie^H eM  c jiy n a e  Bbi6o p  o n e p a u n n  h  
npHB»3Ka h x  k KaacAOMy PM  (T .e. nocT poeH H e TO) 
iipeB pam acT ca b cjioacH yio 3 a / ia Liy  h p e m a e r c a  

McroaaMH ceT eB oro  nnaHHpoBaHHa Ha o c h o b c  
a jire6pbi HaA TO. B b i6o p  k o h k p c th o h  CTpyKTypbi TO
KaaCAMH p a 3  3aBHCHT OT HaBMKOB npO eK TH pO BIU H K a H 

c o c T a B a  3 a a a H .

A jiropH TM H sauH M  ynpaB JieH H a TIC b  H arneM  c n y n a e  
COCTOHT B TOM, HTOObI HaHTH aJITOpHTM, KOTOpblH 

n03B 0JiaeT  a n a  jik > 6 o h  c h c tc m m  c  a h c k p c t h h m  

x a p a ic re p o M  n p o n s B o a c T B a  n o  e e  TO HaHTH 

(jjyHKHHOHajibHyio xapaK TepH C TH K y. B  s t o m  c m m c jic  

a jiro p n T M H 3 au H a iip e a c ra B J ia e T  c o 6 o h ,  n o  c y m c c T B y , 
yH H B epcajibH biH  M e ro a  M o a e jin p o B aH H a n p o n e c c a  

ynpaB JieH H a TIC T a6 jm n a M H  <J>yHKUH0HHp0BaHHa.
n p o u e c c  p e m e H H a  s a a a n n  y n p a B jie u n a  o o i .c k t o m  b 

Ha c T o a iu e e  B peM a aB JiaeT ca  AOcraTOHHO Tpy/ioew K H M  h  

He  a o  KOHua (J)0pMajiH30BaHHbiM. P e in e H H e  n p o 6 jieM M  

ynpaB JieH H a n C  c o c t o h t  h 3 p a ^ a  s a a a n ,  H M e io m n x  

caM o cT o aT ejib H o e  3H aneH H e [2 , 3 ] .  B  H a c r a o c r a  k h h m  

OTHOca T c a : c o sA a H u e  M a T e M a ra n e c K o ro  o 6 e c n e n e H H a  

AJia 0p raH H 3auH 0H H 0H  c ip y K T y p M  h  n po rpaM M H O - 

y n p a B J ia e M o ro  o 6 o p y A O B aH n a:

p a3 p a6 o T K a  H aA cacH oro  n p o rp a M M H O -y n p a B jia e M o ro  
TexHOJiorHnecKoro ooopyAOBaiiua Mo/iynkiioro T H na c o  

BCTpoeHHbiMH CHCTeMaMH jiO K an b H o ro  y n p aB JieH H a h  

B0 3 M o a c H o c T b io  o p r a H H 3 a u H H  e r o  b  6 o j i e e  K p y n -  
Hbie I7C;

pa3pa6oTKa t h S k o h  0 p raH H 3auH 0H H 0H  CTpyKTypbi, 
0CH0BaHH0H Ha xospacneT e; pa3pa6oTKa cpeACTB 
T exH O Jiom necK O H  n0A r0T0B K H  npon'SBOACTBa;

p a 3 p a 6 o T K a  H H c|jopM aunoH H oro  o 6ecneneH H a TIC.
H a n S o j ie e  TpyaoeM K H M  h  a o c t b t o h h o  (jiopM a- 

jiH30BaHHMM aB JiaeT ca  p e m e H H e  s a ^ a n H  c o s a a n H a  

MaTeMaTHiecKoro oSecneHCHna AJia 0praHH3auH0HH0H 
CTpyKTypbi h  oS opy /iO B aH H a, a  TaKace p a3pa6oT K H  

ua;ie>KH0i 0  o6opyA O B aH H a c o  BCTpoeHHbiMH CHCTeMaMH 

JiO K anbH oro  y n paB JieH H a.
TaKHM 0 6 p a 3 0 M , iio jiyH C H ne m a r e  m aT h  h e  c  k o  r  o 

oSecneH C H H a ;iByx n p eaM C T H tix  o o n a c r e H  h  p a 3 p a 6 o T K a  

BCTpoeH Hbix CHCTeM ynpaB JieH H a 6 y a y T  aB JiaT bca 

o c h o b h m m h  3 a a a LiaMH aaH H O u p a 6 o T b i.

/V ia nocrpoeHHa chctcm m  ynpaBJieHHa noTpe6yeTca 
onncaHHe npoueccoB  KaK crp oro  n0CJie;i0BaTCJii>nbix, TaK h 
iiapajuiejibHbix. Jina sr o r o  B»e;iCM yHH(j)HUHpoBaHHoe 
onncaHHe npoueccoB  c 3a;iaunbiMH onepa-unaMH b bh^c 
TO h  nocrpoHM cooTBercTByioiuyio ajire6py. 3areM 
pa3pa6oTaeM MaTeMaranecKoe o6ccrieiieHHe ;uih 
paccMaTpHBaeMoro o6opyAOBaHna h, opraHH3auHOHHOH 
CTpyKTypbi Ha och ob c anreSpbi HaA Ta6jinuaMH 
(ftyHKUHOHHpOBaHHa npOH iBOACTBCHHOH CHCTCMbl.

Cmaiidapmitoe onucauue npomeodcmeeHHbix 
cucmeM. n p o 6jieM a craHflapTHoro o n H c a u n a  c h c tc m  

n o cT aB JieH a b  [3 , 4 ] ,  r / ie  aB TopoM  npeA JioaceH a 

y H H B ep can b H aa  aB T0M 3TH 3H p0B aH H aa M o a e jib  c j io k h m x  

CHCTeM, o n n c b iB a e M a a  c  n o M o m b io  a rp e raT O B  h  

a rp e ra T H b ix  c h c tc m .

P a c c M O T p H M  p a 6 o T y  a r p e r a T a .  A r p e r a T  

x a p a ic r e p H 3 y e T c a  m h o > k c c tb o m  c o c t o h h h h  x e X ,  b x o a o b  

y  e Y  , b m x o a o b  z  e  Z h  B p cM etieM / e  T . 3 a e c b  bo  

B x o /iH b ie  M H oacecT B a BKjnoH eHM  h  ynp aB Jiarom H e  

C H raajib i. B n p H H U H n e Z(t)=H[(to, t)] o n e p a T o p  H 
p a c n iH (j)p o B H B a e T ca  c j ie /iy io iu H M  0 6 p a 3 0 M . B m o m c h t h  

n o c T y n n e H H a  b x o a h m x  h j ih  y n p a B J ia io iu H X  CHraajiOB h  

BM^aHH B b ix o ^ H o ro  C H rH ana t  a r p e r a T  H axoA H T ca b

0C060M COCTOaHHH, H3 KOTOpOTO B HOBOe COCTOaHHe OH 
Iiep ex o /IH T  CKaHKOM.

3 a e c b  bo3m o> khm  M e rw p e  c j iy n a a :  n o flaH b i: (x), (y)(x 
Yiy)vi BbiflaH (y): ,  ,

Z ( t  +  O )  =  v  [ z ( t  ) , x , u s ]

Z ( t ’ +  0 ) =  v [ z ( t “) , u ]

Z (t*  +  0 ) =  v [ z ( t * ) , x , u ]

Z (t*  +  0 ) =  v [ z ( t ' ) u s ]  

r / ie ,  u s -  nocjie /iH H H  a o / y n p aB Jia io m H H  C H raan .

B H H T epB anax  Me>K/iy o c o 6 m m h  cocT oaH H aM H  Z (t)= S t 

[(t* , O ) ,  u ,  t]
O n e p a T o p  B b ix o a a  G c o c t o h t  H3 /iB y x  M acTeii:

G' - BbionpaeT b m x o a h o h  c n r n a j i y ;

G" -  n p o B e p a e T  n p H H a flj iem io cT b  Z ( t )  k  M H oacecrBy Z, y. 
3aa a n a  MO/iejiHpoBaima (JjyHKUHOHHpoBaHHa 

a r p e r a T a  CBOAHTCa k  n o c T p o e H H io  m h o /k c c ib  z ( t ) ,  y ( t)

3aBHCaiUHX OT HHX z ( t + b . t )  (JjyHKUHH, T.e. K BblHHCJieHHK) 
h j ih  e r o  BepoaTHOCTH (b  c jiy n a iiH M X  c p e / ia x ) .

n p e a i i o j i a r a e r c a ,  h t o  co cT o aH H e a rp e ra T a  

H 3M eH aeT ca cKanKOM. B TepM HHOJiorHH TO onepaT o p , 

G={G', G"} cooTBeTCTByeT o n e p a u n a M , a  Z 

coB O K ynH ocTH  cocT oaH H H  a r p e r a T a ^ .
I IpeanonaraeTca, h t o  b  KaayiOM TaKTe c  iio ja w e ii  b 

arperaT cnrHanoB THna x, y, (x,y) cocToanne 
cooTBeTCTByiomero arperaTa Z M eH aeT ca; bosmo/Khbi 

BbixoflHbie cnrHajibi (y), (U), (y, U).
np H  3 to m  OTflejibHbiH arperaT cooTBeTCTByeT 

OAHOMy PM  h  o j iH o ii  o n ep a u n n  TO, a  arperaraaa 
cncTeM a (/1-cHCTeMa) b  uenoM  - oraejibHOMy 
TexHOJiorHHeCKOMy UHKJiy TO. B np0H3B0;iC[BeHHi,ix 
CHCTeMax, onncbiBaeM bix /J-cHCTeMavm, b o  Bcex 
4>opMajibHMx noA xo^ ax Hcn0Jib3yi0Tca o n e p a u n n  

c6opKH, oopaooTKH h  ynpaBJieHHa. n p n  s t o m  HMeercsi
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HecKOJibKO (f to p M  3 a n H C H  B binojiH C H H fl a r p e r a T a M H  3 t h x  

o n e p a u H H ,  y a o 6 H b ix  a n a  p e a j i H 3 a u H H  H a  3BM; 
H a n p H M e p , o n e p a T o p H b i e  c x e M b i (OC).

B ^HCKpeTHOM iipoHiBo;icTBe npn onHcaHHH onepauHH  
o6pa6oT K H , c6opK H  h  y n p a B n eH H »  n o jiy n a iO T ca  
KOM6HHHpOBaHHbie OC. Ho npHHUHn HX HOC'ipOCHHH 
ocTaeTca e^HHbiM. B n p o u e c c e  o6i>e,aHHeHHa Bbirne- 
yKa3aHHbix arperaTOB co's^acica arperaraaa CHCTeMa. 
Ta6jiHqbi (jjyHKHnoHnpoBaHHfl, BBcacHHbic b paoorax [5] h 
(J)0pMajibH0 onpeaejieHHbie b .naHHoii paSoTe, o6;ia/iaiOT, Ha 
Ham B3rjia^, jioihhcckhm  npo,ioji>KeHHCM h pa3BHTHeM 
onpe^ejieHHH arperaTHbix cm ere  m h n03B0J»n0T 
Hcn0JiK30BaTb jivhiiihc CTopoHbi (jjopMajibHbix annapaTOB 
0IIHC3HHH npOH3HOJJCTBCHHbIX CHCTeM /UIH pem eHiia ia^aHH 
anropHTMH3aiiHH ynpaBJiemia.

3aaana cHHTe3a ynpaBJiaiomero arperaTa (MOHHTOpa). 
PaccMOTpHM npouecc CHHTe3a aBTOMaTOB /ijih 
peanH3auHH onepauHH ynpaBJienHH. Bbc/icm noHarae 
MOHHTOpa - cneunajibHoro arperaTa, BbinojiHaioiuero 
onepauHH) ynpaBJieHHa b A-CHCTeMax. M oh htop  - 3 to  
arperaT huh KOMnjieKC /f-c  were mm, ripeaHaiHa'icuHbiH 
fljia ynpaBJieHHH arperaTaMH s to h  chctcm h. M ohhtop  
oiBewacT 3a pacnpe;iejieHMe cooTBeTCTByiomeH bxoahoh  
HH(J)opMauHH jvia  arperaTOB chctcm m, a TaK>Ke 
KOHTpojinpyeT npoueccbi (jjyHKUHOHHpoBaHHH arperaTOB. 
HanpHMep, b onepaunoHHbix CHCTeMax mohcct cym ec-
T B 0 B 3 T b  M O H H T O p  O C H O B H O H  n a M a T H  H  M O H H T O p

ueHTpajibHoro n p o u ecco p a , a b CHCTeMax MexaHO- 
o 6pa6oTKH - MOHHTOpbi jioKajibHoro ynpaiijieHMH rpyn- 
n o il CTaHKOB C LI n  y  H T.fl.

M o H H T o p y  iip eA O C T a H Jien o  n p a B o  z io c T y n a  k  

HH(j)OpM aUHOHHbIM  T a6 jIH U aM  H K ApyrHM y n p a B -  

n a io u iH M  C T p y K T y p aM  ^ - c h c t c m m ,  C B a3aH H biM  c  

y n p aB .iH io iU H M  a rp e ra T O M .

y H H B e p C a j I b H b I M  M O H H T O p O M  M b i  H a 3 b IB a e M  T3K0H
m o h h to p , KOTopbiii c o c t o h t  H3 ynpaBJisnom ero  
arperaTa, n o n y n a io iu ero  b KanecTBe bxo/ihom  
HH(J)OpMaUHH liaoop  HHCTpyKUHH /y ia  HcnojiHeHna. 
M oaejib io  yHHBepcajibHoro MOHHTOpa ^-cncTeM bi 
MOMceT cny>KHTb KoneHHbiH aBTOMaT c M a ra 3 H H H o ii 

naMaTbio [5]. /Jna nojiyneHHa k o h ch h o to  ajicf)aBHTa 
Mara3HHHbix chm bojiob Hcnojib3yeM Mero/iHKy CHHTe3a 
ynpaBJiaiouiHx aBTOMaTOB n o  rCA  [6].

CornacHo [6], MeroanKa c o c to h t  H3 ;myx TraiiOB. 
nepBbiii 3Tan 3aKJiioHaeTca b pa3MeTKe FCA cHMBOJiaMH 
(MeTKaMH) no CJTeviyiomeMy ajiropHTMy.

LUaz 1. C hmbojiom a, o iM ew aeica  bxoa  BepniHHbi 
cjieayrom eii 3a HanajibiioH, h bm xo/i kohchhoh 
BepUIHHbl.

LUaz 2. B xoflbi B cex BepniHH, cjie;iyion iH x 3a 
onepaTOpHbiMH, OTMenaiorca CHMBOJiaMH a2,....a„.

LUaz 3. Bxo^w  pa3JiHHHMX BepuiHH, 3a HCKJiioieimeM 
KOHeHHOH OTMenaiOTca pasiibiM H chm boji3m h.

Ha nepBOM r ia n e  nonynaeM pa3MeHeHHyio rCA. 
Ecjih Tenepb KaamoMy CHMBOJiy a? nocTaBHTb b
cooTBeTCTBHe BepniHHy rpacj)a aBTOMaTaM hjih, ecjin Ha 
rCA cymecTByeT nyTb nepexo.ua H3 am b as, t o  Ha rpa<])e 
aBTOMaTa BepniHHa am coe;inHHerca ayroii c BepniHHoii

Pnc. 2. C x e M a  n o c T p o e m m  MOHHTOpa /yin A-cncTeM bi.

as HanpaBjieHHOH H3 am b as. B  Hanane ayru 
3anHCbiBaeTca kohmohkuhh x(am, a j  c<J)opMHpoBaHHaa 
AJia 3Toro nyTH; b KOHue jxyrn <J)opMHpyeTca 
iiojimhovkcctbo onepauHH y(am, a j  H3 oneparopHOH  
BepniHHbi, 4epe3 KOTopyio npoxo;inT  nyTb.

0 6 iuhh  anropHTM  nocipoeH H a m ohhtopob  /uia A- 
CHCTeMbi rpa(|)HHecKM npevic ranjieH Ha p n c. 2.

O nncaH He n p o u e cc a  b  bh/ic OC hjih rCA npHBo^Hr
MaCTO K 3HaHHTCJIbH0My ^ y 6jIHpOBaHHIO OAHHaKOBbIX
o n ep a u n ii n p n  h x  ianHCH. B  CB33H c 3thm  CHHTe3 
aBTOMaTa jxnsi MOHHTOpa o i o 6pa>Kaer b KOMnaKTHOM 
BH^e OC hjih  rCA  b CHCTeMy 6yjieBbix (JjyHKUHH. 
CjieaoBaTeiibHo, CHCTeMa 6yneBbix c|)ynKUHH aBjiaeTca 
ynpaB.iaiom cH  Ta6jinueH  ;uia peajiH3auHH m o h h to p o b  A- 
CHCTeM b BH/ie aBTOMaTOB c Mara3HHHoii naMaTbio. 
Hccjie;iOBanne ajiropHTMH'iecKoro M croaa npeo6pa30B a- 
hhh Ta6jiHu (jjyHKUHOHHpoBaHHa a n a  ynpaBJieHHH 
np0H3B0ACTBeHHbIMH CHCTeMaMH.

O n p e a e j i e H H b i e  B b i in e  T U, a B j i a i o T c a  
pa3H0BHAH0CTbK) ceTeft n eT p n , n03T0My n o  anajiorHM c
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ceTSMH IleTpH mm onpeaenHM  0CH0BHbie H3biKOBbie 
cpe,acT B a njw  oiiHcaHHM n p o u e c c o B . O c h o b h h m h

nOHHTHHMH, HCHOJIh3yeM bIM H B CCTHX I le T p H . HBJI5HOTC5I: 
M H O *eC T B a C0CT 03H H H  P, (j)yHKUHH IICpCXOaOB T H 

HanajibHbix coctoxhhh I, aji<J>aBHT X  M m h o k c c t b o  

3aKJIK)HHTeJlbHbIX COCTOHHHH ().
H a n a j ib H o e  cocT oaH H e TU, m ojkho onpe^ejiH T b  

noHSTHHM H M a p K e p a  h u h  4>huikh; x o r ,a a  p a3yM H biM  

orpaHHMeHneM b  onpe/iejieH H H  H aqajibH oro

COCTOAHH5I H B jia e T c a  p a c c M O T p e H n e  M a p K H p o B O K  TU, 
c o a h o h  4 > h u ik o h  b H a n a jib H o f i  n o 3 H U H H . B o 6 m e M  

cnynae H aM  T p e S y e T c x  m h c o k c c tb o  t 3 k h x  

M apKHpOBOK [7 ] .

M={nu H k } -

M HO)KeCTBO COCTOflHHH T LJ P= f p/,p2, ...p„} 
onpeaenxeT C H  aHanorHHHO m h o v k cc tb y  h o 3 h h h h  c e re i i  

rieT pH . MH0>KecTB0 (|)yHKUHH n e p e x o a o B  (onepefleH  

riep cx (W )B ) ecTb k o h c h h o c  m h o a 'c c ib o :  T={ti,t2,---t„}, m>0.
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PA3PABOTKA KOHCTPYKTMBHOM TEOMETPMMECKOM 
MOflEJlM PAEOHEM nOBEPXHOCTM flJlfl 
MHOrOOYHKUMOHAnbHblX OTBAJIOB

n

At*
M y p o flO B  H.M.,

fleKaH cfjaKynbTeTa rnflpoMejinopauMn 
ByxapcKoro cjsn/inana TMMMXC, 

flO KT. TexH. HayK.

>KypaeB T.X .,
CTapLUMM HayHHbIM COTpyflHMK-COHCKaTejlb 

Kacfieflpbi « H a H e p ia i e j i b H a n  r e o M e ip u a  

Byxl/ITM.

M ypTa3oeB  A.H.,
npenoflaBaie/ib ByxfY.

Maqolada ko'p funksiyali ag'dargichning konstruktiv geometrik modelini ishlab chiqish masalasi asoslab 
berilgan. Ushbu masala konseptual ag'dargich ishchi yuzasining parametrlarini berish orqali echilgan. Bunda talab 
qilingan ishchi yuzani loyihalash imkonini beruvchi sirt aniqlovchilarini berish variantlari va ularning 
agdargichning texnologik ko'rsatkichlariga ta'siri keltirilgan.

Tayanch iboralar: ishchi sirt, shakl va holat parametrlari, yo'naltiruvchi, yasovchi, aylantirish o'qi, funksional 
imkoniyatlar, konstruktiv geometrik model.

The article proves the problem o f design - development o f a constructive geometric model o f a multifunctional dump. 
The problem is solved by specifying the geometric parameters o f the working surface o f the conceptual dump. 
The variants o f the surface detectors and their influence on the technological parameters o f the heap are given, which 
make it possible to develop the required working surface.

Key words: working surface, shape and position parameters, guide, generatrix, axis o f rotation, functional 
capabilities, constructive geometric model.
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3a n o c iie ^ H H e  r o j b i  b M n p e  H a 6 jn o ,a a e T c a  3aM eTH oe 

yBejiHHeHHe pa3Hoo6pa3HH npHMeHHeMofi tcxhhkh bo 
B cex  c<J)epax LiejiOBCHCCKoii aeaTejibH O C TH , b n n a H e  hx 
(J)yHKUHOHajibHbix B03MC)>KH0CTeH. F l03T0M y p a 3 p a 6 o T K a  

paGoHHX opraH O B  p acn iH p aso iu H X  hx tjjyHKUHOHajibHbie 

B03M0KH0CTH HBjweTca o ^ h o h  H3 Ba'/KHeHLUHx ja,na'i 
COBpeMeHHOH HHXeeHepHOH H npOeKTHO-KOHCTpyKTOp- 

CKOH AeKTejIbHOCTH. OcOOeHHO 3TO CTailO aKTyajIbH bIM  B 
y c jio B H a x  n e p c x o j a  P ecn y 6 jiH K H  Y36eKHCTaH H a HOByK) 

CTaAHK) paiBHTHH, Tfle npOHCXOAHT KOpeHHbie pe(J)OpM H 
xosaHCTBOBaiiHa b cenbCKOM xoshhctbc, p e a n H 3 y io T c a  

rpaH flH O ’iiib ie  npoeK T bi b cTpoH TenbC TB e, a T aioK e y a e j i a -  

ctch o rp o M H o e  BHHMaHHe Ha 06y c T p 0HCTB0 HaceneHHbix 
nyHKTOB [1 ],

KaK H3BeCTHO, OTBajIbl, KaK OCHOBHOH paGOHHH o p raH  

6yjn>fl03ep0B, rp e fta e p o B  h j p y r o i i  cneuTexHHKH, ripeaH a- 
■iHaMCHbl fljia  BbinOJIHeHHa nO/UOTOBHTCJIbHblX p a 6 o r  B c e jlb - 

CKOM X03HHCTBe H MejlHOpaUHH, rpyHTOBbIX p a 60T B aOpO'/K- 
HOM CTpOHTCJIbCTBe H HH5KeHepHOH IIO r̂OTOBKH TeppHTO- 

pHH, a  TaioKe ;ipyrax pa6 o T , H anpH M ep, b ccfiepe KOMMyHanb- 

Horo xo3aiicTB a. B KnaccHnecKOM BapnaHTe orBan HMeeT 

(JjpOHTaUbHO pacnOJIO>KeHHyK) LUUIHHUpHHeCKyiO paOOHVK) 

n0BepxH0CTb, n o  K o ro p o ii aojdkhe n ep eM em aT b ca  3eM jiaH aa 

huh a p y r a a  Macca, oSpasoB aH H aa KaK «npH 3M a B0Ji0HeHHa» 
b neooxoiiHM OM HanpaBjieHHH h kojihhcctbc [2,3],

Jljlfl paCLUHpe'HHH 4)yHKUHOHajlbHbIX B03M05KH0CTCH 
OTBajlOB HMeiOTCa TaioKe pa3pa6oTKH b pa3JiHHHbix koh- 
CTpyKTHBHblX BapHaHTaX, C MCHflKMUHMCH paCIIO.TO/KCHH- 
eM paGonero opraHa h pasjiHHHoii pa6oneH noBepxHO- 
CTbio. H o, 3th pa3pa6oTKH b ochobhom HanpaBjieHbi Ha 
paCHIHpeHHe (JtyHKUHOHajIbHblX B03M05KH0CTCH 0TB3J10B,
ana BbmojiHCHHa paSoT onpeaejieH H oro xapaKTepa [4 , 5].

Pa3pa6oTKa paooH eii noBepxHOCTH oTBana, npHMeHH- 
Maa fljia BbinojiHeHHa pa6oT pa3JiHHHoro xapaKTepa n o-  
BbiuiaeT 3KcnjiyarauHOHHbic, 3KOHOMHnecKHe h tcxhojio- 
rHHecKHe noKa3aTeJiH npoeKTHpyeMOH tcxhhkh. H o3to-

a)
Pnc. 1. 0 6 p a 3 0 B a H n e  pa6oneM  noBepxHOCTH OTBana

My, jHsaHH-paspaooTKa KOHCTpyKTHBHOH reoMeTpHHe- 
CKOH MOfleJIH paOOMHX nOBepXHOCTeH OTBajlOB, XOTa 
cym ecTByioT KOHcipyiaiHH paccMaTpHBaeMoii tc x h h k h ,  
n03B0JiaeT 6o jiee  rHOKO ynpaBJiaTb (J)yHKiiHOHajibHbiMH 
B03M0»H0CTaMH OTBana h peinaTb Bbiine nocTaBJieHHyio 
KOHCTpyKTHBHyK) 3aflany [6- 8],

3aaaeM  o6pa3yiouiH e /  muiHmpHHecKoii noB epxH ocm
0  ropH30HTajibH0, a njiocKOcrb P HanpaanaiomeH kphboh  
m, pacnojiaraeM  nepnemiHKyjiapHO k 3thm  o6pa3yioiiiHM  
n o  cepe^HHe h x . 3 r a  imocKOCTb, nepeceK aa pa6oH yio no- 
BepxHocrb <P, aejiHT ee Ha aBe paBHbie <Pa h <Pb nacTH, 
OflHOBpeMeHHO aBJiaaCb lUIOCKOCTblO CHMMeTpHH 3THX 
paoowHx noBepxHocTen. BbioepeM Ha iijio ck o cth  chm m ct- 
pHH npaM yio k, Mepe'i KOTopyio mohcho npoBecTH nynoK  
nji0CK0CTeH. 3 t h  nnocK oc™  nepeceK aacb c paoowHMH 
nOBepXHOCTHMH &a H <t>h 06pa3yK)T KpHBbie JIHHHH
nepeceneH H a. 06o3HanHM sth njiocKocrH n o  o 6 e  cropoHbi
njlOCKOCTH CHMMeTpHH P  COOTBeTCTBeHHO Pi,P2,...P„ H
Pi',P/,...Pn', a  TaioKe jihhh h  nepeceneH H s Ha pa6oHHX 
noBepxHOCTax &a n <Ph COOTBeTCTBeHHO m/./wj, ...m„ h  
rrii',m^,...m,’. npn sto m , yn ib i MOKZiy ruiocKOCTaMH h
lUIOCKOCTblO CHMMeTpHH P COOTBeTCTBeHHO 0603HaHHM
ai,a2,...a„. Kamviaa napa jihhhh nepeceneHHS  
mi,mi';m2,m2;...mn,m„\ 06pa30BaHHaa COOTBeTCTBeHHO 
napaMH njiocKOCTeii Pi,Pi';P2, P2 ■■■Pm Pn aBJiaioTca 
CHMMeipHMHbiMH, ru e  k  aBjiaeTca ocb io  3epKajibHoro 
OTpa>KeHHa nap KpHBbix Ha pa6oHHx noBepxHOCTax <Pa h 
<Pb (p n c . la ) .  no3TOMy np n  BpameHHH nap nji0CK0CTeH 
Pi H Pj' COBMeCTHO C nOBepXHOCTHMH <Pa H <Pf, BOKpyr OCH 
k  Ha cooTBeTCTByiouiHH yroji a„  njlOCKOCTH P, h P,\ a 
TaK »e npHHaanoKaniHe hm KpHBbie w , h m,' 
coBM euiaioTca. B pe3yjibTaTe, Ha p a S o ieH  noB epxH ocra  
o6pa3yeT ca p e 6 p o , pa3aeJiaiom ee p a o o iy io  noBepxHOCTb 
Ha ABe nojioBiiHbi. Ha o c h o b c  3 to h  m oacjih , mo>kho 
pa3pa6oTaTb pa3JiHHHbie KOHCTpyKTHBHbie BapHaHTbi 
T p a H C (J )o p M H p y e M o ro  O T B a jia , n o 3 B O J ia io u ie r o

6)
flekicTBMn.
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M B ,npe00pa30BaTbCH m  oahoh paooneH 
riOBepxHOCTH b a p y r y io . Msbcctho, h to n p n  
IlpOeKTHpOBaHHH CJIOKHblX TeXHHHeCKHX 
cjjopM, paccMaipHBaeMaa noBepxHOCTb 
MbicJieHHO pa'iJiHHaeTca Ha «reoMeTpnHecKHH»
H «pa60HHH», TaK KaK H3 0£H0H H t o h  ace no- 
BepxHOCTH MoacHo nonyHHTb pa3nHHHbie pa- 
6oHHe n0BepxH0CTH [5 , 9 ], Il03T0My, c n0M0- 
mbio npefljiaraeMOH MO/iejiH, b pe3yfibTaxe 
BpameHHa pa6oHHx noBepxHocTeft 0 a h <J>b 
BOKpyr och k  Ha yroji a„ o6p33yerca HOBaa 
paSonaa n0BepxH0CTb <P,. XoTa 3aaaHHaa 0  h 
BHOBb 06pa30BaHHaa 0, nOBepXHOCTH 
UHJIHHApHHeCKHe, OHH HMeiOT pa3JIHHHbie 
pa60HHe nOBepXHOCTH C pa3JIHHHbIMH 
(J)yHKUHOHaJlbHbIMH KaHecTBaMH, r^e a 
BCTynaeT b KanecTBe ynpaB.iaromero napaMeipa Pmc. 3. B apna H Tb i B3aMMopacnono>xeHMH KOHCTpyKTMBHbix napaMeTpoB 
b 06pa30BaHHH &j. B OTJiHHHe o t  3aflaHHOH HanpaBn«K>meM kpmbom. 
nOBepXHOCTH 0 ,  HOBaa pa6onaa noBepxHOCTb 0,
cnoco6cTByeT yjiynmeHHio HanpaBJiaKimero aeiiciBHa 
nepeMemaeMOH Maccbi n o  cropoHaM (pnc. 16).

IIpoueccoM 06pa30BaHna rpeoyeMon paSoneH 

nOBepXHOCTH 0, mo>kho ynpaBjiaTb, KpoMe riapaMerpa a, 
TaKace n nono/KeHHe.M k. B paccMaipbiBaeMoft moacjih 
ocb BpameHHa k pacnojioaceHa BepTHKajibHO h HMeeT 
onpeaeneHHoe paccToaHHe 0TH0CHTejibH0 0,. O^HaKo, 
H3MeHeHne nojioaceHHa k cymecTBeHHO BJinaeT Ha 
06pa30BaHHH <$[. 3aecb mtokho paccMOTpeTb aBa 
napaMeTpa k\ H3MeHenne paccroaHHa f  onpeaenaeMoe 
Meacay (JiHKCHpoBaHHMMH TOHKaMH k h m, HanpHMep 
0CH0BaHHe k h hocok m Ha ropH 30H T ajibH 0H  njiocKocin; 
a TaKace H3MeHeHHe yrua HamiOHa fi k ropH30HTajibH0H 
njiocKOCTH. npn oahom h tom ace yrjie a, h cJ)opMe Ha- 
npaBJiaiomen m,, H3MeHeHHe /  npiiBeaeT k H3MeHeHHio 
B3aHMHoro pacnonoaceHna nap HanpaBJiaiomnx mt h m,', 
hto npnBeaeT h k H3MeHeHHio KOHCTpyKTHBHbix napa- 
MeipoB OTBaua c paoonefi n0BepxH0CTbi0 H3 pac- 
CMOTpeHHblX aBTOpOM, BapH3HT0B (pHC. 2d-d) 
ripneMjieMbiMH ;yia aaHHofi 3aaanH BbiopaHbi BapnaHTbi 
6 - xopda AB h  z  — KacameiibHcm e moHKe C, b 

pe3ynbTaTe nero M0acH0 npeHe6penb napaMeipoM f  hto 
ynpomaeT 3aaany. XoTa apyrne BapnanTbi Toace hmciot 
T a K y io  p a S o n y i o  n o B ep x H O C T b , o h h  M o ry T  n p H B e c r a  k

d)

ycnoacHeHHio KOHCTpyKTHBHbix napaMeTpoB OTBaua. Oa- 
HaKO, npn 06pa30BaHHH nOBepXHOCTH <P„ b BapnaHTe z 
BpamcHHc npoH3BoanTca b ODpaTHOM HanpaBJieHHH neM 
b BapnaHTe 6. 3HaneHHe y raa  BpanieHna a  Bbi6HpaeM b 
npeaenax 0<a<amax, npn ycjioBHa, h to  njiocKocra P, h 
Pi' aojiacHbi nepeceKaTb Bee oopasyKHune nOBepXHOCTH 
0,, rae  amax paBHa Ha tga=(l/2)/b, a  BbuieT kphboh - b.

HeoSxoAHMO oTMeTHTb napaMeTpbi n o  <|>opMe h nono- 
aceHHK) HanpaBnaiomeH k p h b o h  m nOBepXHOCTH 0 . I Io  

ycjiOBHK) 3aaanH cj)opMa H anpaB JW iom eH  m aBJiaeTca n a o -  
c k o h  h  nnaBHO H, c  o n p ea en eH H O H  k p h b h 3 h o h  h  B o ra y ro H  

CT0p0H0H Biiepea. T aK  KaK 3 t h  CBOHCTBa HanpaBnaiomeH  
ocTaK)Tca HH3MeHHbiMH n o n  npeo6pa30BaHHH noBepxHO- 
c t h ,  h x  BbiaejiHM KaK TonojiorHHecKHe napaMerpbi k p h ­

b o h ,  onp eaenaio inH e e e  (jjopMy. C jie a o B a re jib H o , TaKHe 
napsMCTpbi nOBepXHOCTH, K3K e e  b h ^  h  KpnBH3H3 T3Kace 
OCT3K)TCa HH3MeHHbIMH H npH 06p330B3HHH HOBOH nO­
BepXHOCTH 0j. IIojioaceHHe k p h b o h  33a3erca aByMa n sp a -  

MeTpaMn: BbuieroM - b n  b h c o t o h  -  h  k p h b o h . Hx 
0603H3HHM K3K KOHCTpyKTHBHbie n3p3MeTpbI, T3K KaK 

o h h  onpe^ejiaioT  K on crp yK H H io  o t b j u is .  MoacHO 
BbmenHTb cjTeayromne BspnaHTbi B33HMOpacnonoaceHHH 
KOHCTpyKTHBHbix napsMCTpoB in, onpeflenaeM bie nonoace- 
HHeM X3p3KTepHbIX TOHeK (pHC. 3).

H n a c H a a  (A) h 

Be p x H a a  (B) tohkh  

o n p e a e j ia io T  h, a 
Kp3HHHe, jieB 3a H 
n p 3 B a a  ( n a p s  H3 

T oneK  A,B,C) tohkh  

o n p e a e j ia io T  b. 3 th 

B3pH3HTbI H3npaB- 
J ia iO m e H  KpHBOH 

MoacHO B biopaT b npH 

n p O e K T H p O B 3 H H H  

0TB3JI3 B 33BHCHM0-

c t h  o t  B binojiH ae-
b ) d )

P m c . 2. BapMaHTbi pacnono>KeHMH oc m  BpameHMn k O TH O C M Te n b H O  m.
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Ta6jinua 1
riono?KeHMB o6pa3ytom nx m h x  BJikiflHkie Ha xapaKTepucTM Ky paG oseti riOBepxHOCTM

IIo IUHpHHP b, B OTHOUKHHH ft H Mepe3 TOHKH XapaKTep nepeMemaeMOH Maccbi no pafio- 
MEH nOBepXHOCTHIlepeflHee CpeaHee 3a^Hee

1. BepxHee -B He HMeeTcs HiracHee - A CwnbHo oTOHBHraeTca Bnepen.

2. BepxHee- B HJCKHee - A cpennee- C ^aciHHHO rrpHHHMaerca Ha rpyflb h CHJibHO oroflBHraerca 
Bnepea.

3. BepXHee/HH>KHee - B!A He HMeeTca cpenH ee- C IIoJ1HO CTbK) npHHHMaeTCJI Ha rpynb H CHJibHO OTOABHraeT- 
ca Bnepen.

4. HJCKHee - A BepxHee- B cpeflHee- C nojmocTbfo rpHHHMaeTca Ha rpyflb h cna6o OTOflBHraeTca 
Bnepen.

5. macHee - A He HMeercs BepxHee - B nojwocTBio ryHHHMaerca Ha rpyflb.

MbIX HM pa60T. IIpH H3MeHeHHH f  B BC'pTHKajlbHOM nOJIO- 
)KeHHH k, ra6apHTHaa BbicoTa OTBajia h' Tax >Ke ocTaeTca 
HH3MeHHOH. I la p a M e T p  Sbmax=b,-b iiojiynaeMbiH nocjie 
06pa30BaHHH p e S p a  noBepxHocra 0„ pacnonaraeTca
IipOTMBOnOJTO/KHO OTHOCHTejlBHO TOHKH, nO KOTOpOH
npoxoflHT ocb BpameHHa k (npaeoe/neeoe - Ha i pyan hjih 
eepxnee/HuotcHee -  Ha Hocice).

KpHTepHH BBi6op a  napnaHTOB BiaHMopacnono'/KeHHa 
xapaicrepHBix tohck iianpaBJiHiomeH kphboh m no h h b,
npH npOeKTHpOB3HHH OTBajIOB M05KH0 oStaCHHTB, CB33BI- 
Baa 3TH TOHKH C XapaKTepHBIMH nOJITOKeHHHMH o6pa3yio- 
mnx /. H a n p n M e p , BbmejiHM cjie/iyiomHe iiojiokchhh 06- 
paiyromHx / , npoxo;i»mHx Hcpc3 x a p a ic re p H b ie  tohkh m 
n o  niH pH H e b b oTH om eH H H  h: B epxH ee, HHVKnee, n e p e jm e e ,  

3aflHee, a  Taicace cpeaHee ( n o  h  hjih no b ) ,  h onpe/iejiaeM 
hx BJiHHHHe Ha xapaKTep jbh'/Kchhh nepeMemaeMOH Mac- 
cb i n o  p a o o n e H  n o B e p x H o c ra  OTBajia (Ta6ji. 1).

H3 aaHHOH Ta6nHiiBi cjie^ycT, hto xapaKTepoM aBH»ce- 
hhh nepeMemaeMOH Maccbi n o  p a G o n e ft noBepxHOcm
MO>KHO ynpaBJIHTb, H3MCHHB B3aHMOOTHOUieHHH h H b,
nyreM H3MeHeHHa yrjia p HamiOHa och k. B OTjmHHe ot 
BepTHKajiBHoro nojio>KeHHa, HaKJiOH k Ha yroji fi Bnepe^  
hjih Ha3a;i npuaaeT pa6oneH noBepxHocra KpoMe 
yjiynmeHHa cflBHra nepeMemaeMOH Maccbi b CTopoHy npn  
ee  r0pH30HTajibH0M pa3paBHHBaHHH (pnc. 4a), T a o ce  h 
yjiyniuaeT cftyHKUHOHajiBHbie KaneCTBa n o  <J)opMHpoBaHHK> 
HamiOHHBix cnycKOB (pnc. 46) h n0fli>eM0B (pnc. 4e) H3 
nepeMemaeMOH MaccBi. 3 to  flocTHraerca H3MeHeHHeM

3 )  5 )
P m c . 4. OnpefleneHM e reoMeTpMHecKMX napaM eTpoB  h 3 k jio h h o m

nojio^KeHHH o6pa3yiom H x I, KOTOpBie npeACTaBJiaioT 
Taicace h  jieM ex, o t h o c h t c j i b h o  ro p ro o H T a jiB H O H  

nnocKOCTH Ha yroji (p, nocjie  06pa30BaHH« 0 , .  Y roji <p 
m o h c h o  onpeaejiHTb i i p o c k h h o h h o h  Mo/jejibio, Ha 0CH0Be 
nonoaceHHH HanepTaTejiBHOH reoMeTpHH [10], MeroaoM  
coBMemeHHH (pn c. 4z).

B pam aa ropH30HTajiBHyio nnocKocTB Ha 9 0 ° , Ha 
4>p0HTajibH0H npoeKUHH coBMemaeM IipOeKUHH k h /. 
Bpam aeM  I Ha yroji a„  o 6o 3HaHHB e e  Jienco Haxo/iHM 
4>poHTajibHyio npoeKUHio TaK KaK I B pam aerca Ha 
4>poHTajiBHo npoeu np yiom eH  njiocKOcra, nepnem m K y- 
napHOH k, Kpyr BpameHHH / ripoeuHpyercH Ha roprooH - 
TajiBHyio nnocKocTB KaK 3JuiHnc. C noM om bio n p oeim -  
p y io m u x  jiyneii Haxo^HM lh' h  onpeaenaeM  cp - yroji 
HamiOHa /  Ha ropH30HTanBHyio iijio ck o ctb  MeroaoM npa- 
MoyrojiBHoro TpeyrojiBHHKa, TaK/Ke paccMaTpHBaeMoe 
KaK y ro n  HaioioHa JieMexa. I lo c jie  npeo6pa30BaHHa pa6o-  
neii n0BepxH0CTH <£ Ha <P, npn HaiaiOHHOM k, yBejiHHHTca 
ra6apHTHaa BBicoTa OTBana h', xoTa h yMeHBiiiHTca Ha dh. 
n p n  3tom , BepxHaa nacTb p e 6pa HaKJiOHaerca Briepea 
hjih  Ha3aa o th o c h tc j ib h o  HH>KHefi H acra, CMemaacb Ha 
paccToaHHe 5b'. B pe3yjiBTaTe npeo6pa30BaHHa paooneH  
noB epxH ocra H3MeHaioTca /uihhm  cooTBeTCTByiomnx 
o 6pa3yiom H x /, b npeaejiax  0 <Sb<dbmax, cMemeHHeM 
koh uob  o6pa3yiom H x ripHHa^ne>KamHx p e 6p y  n 0BepxH0- 
CTH. B TOHKe, n o  KOTOpOH n p O X O f l H T  OCB BpameHHa k, 
AJiHHa /, paBHaeTca db=0, a b h o co b o h  (BepxHeii hjih  
HH>KHeH) MacrH oHa paBHaerca Sb=Sbmax.
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B b iB o jb i. npejyia raeM aa KOHCTpyKTHBHaa re o M e T p n -  

n e c K a a  M o a e jib  p aG o H en  n o B e p x H o e m  O TB ana, n 0 3 B 0 - 

jiaiomaa pa3pa6oTaTb MHorocjiyHKUHOHajibHbiH pa6oLiHii 
o p ra H , npHM eHHM a b MauiHHOCTpoHTeJibHOH O TpacjiH  no 
BbinyCKy CejIbCK0X03HHCTBeHH0H, AOpTOKHO-CTpOHTejlbHOH

n  KOM M yHajibHoii TexHHKH. napaM erpn3anna paGoneii 
noBepxH O CTH  O TBana o G jic rn a e T  r p y a  npoeK TH pO B m H - 
k o b , pacniHpacT B b i6 o p  BapnaHTOB p a 3 p a6 aT b iB aeM o n  

paG ow efi n o B ep x H o cT H  oT B ajia  h  u03B 0JiaeT  3(J)(J)eKTHBHO 

p e u ia T b  KOHCTpyKTHBHbie 3aaaH H .
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FLOTATSIYA TIZIMINING KO’P POG’ONALI TIZIMLI 
TAHLILI

Artikov A .A .,
Toshkent kimyo texnologiya 

instituti «lnformatika, 
avtomatlashtirish va boshqaruv» 

kafedrasi professori.

B 3mou cmambe paccMompenu npo fvieM U  cucm eM H oeo MHoeocmynermamoeo a H a n m a  o d b e K m a  (pnom aifuu . 
Ooosaufeuue p yd  MemodoM tfijiomaifuu o m m m a e m c n  pa3H006pa3H 0cm bK> c e o u c m e  n o e e p x n o c m u  conpitKoaioeeuuH 
eeufecme, nacKOJibKO Menhiue pa3.vep nacmuif, nacKOJibKO d o n b iu e  c m a u o e u m c a  yden b u a H  n jto u fa d b  n o e e p x n o c m u , u  
yaenmueammcH ceoucmea nachiinenuH n o eep xH o cm u . T lp u  p a c c M o m p e n u u  KOMnneKca e e tife c m e  y u a c m e y ro u fu x  a 
tpnomaifuoHHOM npoifecce, tp.nomaifuouuan cucme.Ma ftejwemcH p a 3 u o 6 u d n o u  u  MH020<pa3H0U.

Ahojiu3 MHoeocmyneunamou tpjiomaifuu cucmeMbi daem 603M0JKH0cmb .uameMamunecKOMy Modenupoeamuo, 
u uaxodumb onmuMajibHbiepeuieum. ’-fepes cuianm MHOZOcmynemambix cucmeM m odkho co3dam b onm uM cuibHoepezy- 
jtupoeamie cucmeMbi e ynpaenemte ebiopauHozo oobeKma.

K .iw iie«bie c jio e a :  cucmeMHbiu aHanu3, cucmeMa, M H O Z o cm yn em a m b iu  cucm eM H biu a n a n m , pa3H0eudH0cmb, 
MH0cO(pa3uocmb, ceoucmea, noeepxHocmb, MameMamuuecKoe M o d e n u p o ea n u e , p eu ieH u e .

This article discusses the problems of a systemic multistage analysis of a flotation object. Enrichment of ores by the flotation 
method differs in the variety ofproperties of the contact surface o f substances, how much smaller the particle size, how much 
greater the specific swface area becomes, and the saturation properties of the surface increase. When considering the complex 
of substances involved in the flotation process, the flotation system is a variety and multiphase.

An analysis of the multi-stage flotation of the system enables mathematical modeling, andfinds optimal solutions. Through 
the analysis of multistage systems, it is possible to create optimal control of the system in the management of the selected object.
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A e y  words: s y s te m  a n a ly s is , sy s te m , m u lt is ta g e  s y s te m  analysis, variety, multiphase, properties, surface,
mathematical modeling, solution.

Rangli metallaming flotatsiya jarayoni murakkab 
jarayon bo’lganligi sababli, jarayonni tahlil qilish va 
modellash ko’p bosqichli tizim metodologiyasiga 
asoslanadi. Bunda flotatsiya tizimi birlamchi, jarayon esa 
ikkilamchi sifatida olinadi.

Ushbu maqolada tizimli tahlil, ko’p pog’onali tizimli 
tahlil, flotatsiya tizimining ko’p pog’onali tizimli tahlili 
masalalari o’rganilgan.

Rudalami flotatsiya usuli bilan boyitish moddalar 
sirtlarining xossalarini har xilligiga asoslangan. 
Zarrachalaming o'lchamlari qancha kichik bo'lsa, ulaming 
solishtirma sirt yuzasi (sm2/g) shuncha katta bo'ladi va sirt 
xossalarining farqi oshib boradi. Flotatsiya jarayonida 
qatnashayotgan moddalar majmuasiga flotatsiya tizimi 
sifatida qaralsa bu tizim ko'p jinsli, ko’p fazali tizimdir.

Flotatsiya -  mineral zarrachalar yuazasining fizik 
kinyoviy xossalaridagi farqqa qarab boyitish usuli bo’lib, 
mineral zarrachalar yuazasining suv bilan har xil 
ho’llanish qobiliyatiga asoslanadi.

Suvli muhitda mayin tuyulgan holda mavjud bo’lgan 
ayrim minerallaming zarrachalari suv bilan ho’llanadi, bir 
xillari esa suv bilan ho’llanmaydi, balki suvdagi havo 
fufakchalariga ilashib, yuzaga qalqib chiqadi. Shu bilan 
btr vaqtda boshqa minerallaming zarrachalari suv bilan 
ho’llanib unda cho’kadi yoki muallaq holda joylashadi.

Flotatsiya turli xildagi foydali qazilmalami boyitishda 
keng ko’lamli ishlatiladi. Qazib olingan rangli metallar 
rudalarining 90 % dan ko’prog’i-kamyob, qora, nodir 
metallar rudalari va nometal rudalar shu usulda boyitiladi.

Flotatsiya usulini qo’llash kambag’al rudalarini 
hamda boshqa usullar bilan boyitilishi qiyin bo’lgan 
rudalarini qayta yshlash imkoniyatini yaratadi. Masalan, 
flotatsiya usulini qo’llab polimetall rudalardan 
qorg’oshinli, ruhli va misli boyitmalami olish mumkin.

Flotatsiya jarayoni, suv va zarrachalami kuchli aralashtirish 
va unga har xil usullar bilan havo pufakchalarini yuborish bilan 
olib boriladi. Bunda suvda namlanmaydigan zarrachalar havo 
pufakchalariga yopishib yuqoriga suzib chiqadi va ko'pik hosil 
qiladi. Ko'pik kurak yordamida tinimsiz boshqa idishga 
o'tkazilib turiladi. Ko'pik so'ndirilgandan so’ng -  boyitma 
(kontsentrat) deb ataluvchi mahsulot olinadi.

Rangli metallaming flotatsiya jarayoni murakkab jarayon 
bo’lganligi sababli, jarayonni tahlil qilish va modellash ko’p 
bosqichli tizim metodologiyasiga asoslanadi.

Flotatsiya jarayonining qurilma masshtabidagi to’liq 
matematik modeli flotatsiya qurilmasining funksional 
elementlardagi jarayonlaming matematik modellarini o’z 
ichiga oladi.

Flotatsiya jarayonini matematik modellashtirish, 
optimallashtirish va avtomatlashtirish uchun tizimli tahlil 
obyekti sifatida flotatsiya tizimi olindi.

Tizimlar nazariyasi va tizimli tahlil terminlari yoki 
qisqacha tizimli yondashish hozircha standart talqinga 
ega emas. Fan xronologiyasi tizimlar nazariyasi va tizimli 
tahlilni o’tgan asr o’rtalarida paydo bo’lganligini

ta’kidlashiga qaramasdan, bu tushunchalar insoniyat 
paydo bo Tub, fikrlay boshlaganidan ishlatilayotganini 
e’tirof etish maqsadga muvofiq.Ilk tahlil soddaroq, 
osonroq bo’lsa, borgan sari murakkablashib, asta -sekin 
echim topish yo’llarini qidirishning har xil yo’llari 
vujudga kela boshlagan. Tizim tushunchasining ta’rifida 
ham ko’plab variantlami topish mymkinki, ulaming bir 
qismi chuqurroq falsafiy yondashishga asoslangan, 
qolgan qismi esa, tizimdagi amaliy nasalalar echimini 
topishga undaydigan oddiy holatlarga asoslangan [1].

Ilgarilari tekshirilayotgan tizim bitta ierarxik 
bosqichda ko‘rilgan, so‘ngra tanlangan tizimdagi 
jarayonning makro va mikro kinetikasiga etibor 
berilgan (ikki ierarxik sathdagi tahlil). Hozirgacha qaror 
qabul qilish jarayonida, tizim ichidagi ierarxik 
sathlardagi jarayonlami tahlil etish asosida katta tizimni 
tahlil etish kerakligiga, oraliqdagi ierarxik bosqichlar 
tizimlarini etarli darajada o‘rganishga yaxshi e’tibor 
bermaslik kuzatilmoqda. Misol qilib, texnologiyalami 
tashkil qilishda, atom-molekulyar darajadagi 
jarayonlami tahlilidan (oraliqdagi tizimlami yaxshi 
tahlil qilmasdan) texnologik liniyalami tashkil qilishga 
sakrab o‘tilishini keltirish mumkin.

Tizimli tahlil asosida izlanuvchi kamida uchta 
darajada masalani aniqlashi va echimini topishga intilishi 
mumkin:

- tadqiq etilayotgan ob’ekt - tizim to‘g‘risidagi o‘z 
tushunchalarini va dunyoqarashini kengaytirishi, 
chuqurlashtirishi;

- tadqiq etilayotgan tizim elementlarining o‘zaro 
munosabatini aniqlashi, yangi xususiyatlarini topishi;

o‘zini qiziqtiruvchi tizim ishlashining 
samaradorligini oshirishi.

Tizimli tahlil nima?
Avvalo, tizim deganda, ob’ektning tizimli ifodasi 

va o ‘zaro bogTangan tarkibiy qismlari, ularning o‘zaro 
ichki va tashqi bogTiqlik darajalari tushunilishi lozim. 
Chunki nafaqat ichki, balki tashqi ta’sirlar ham 
ob’ektni tahlil qilish uchun ahamiyatga ega. Tahlil 
esa, tizim va undagi jarayon haqida kerakli axborotni 
yig‘ib, predmetni yaxlit ob’ekt sifatida o‘rganishga 
yo‘naltirilgan metodikadir. M etodika daliliy 
materiallami yig‘ish va saralash vositasi, aniq faoliyat 
turidir. U metodologik tamoyillardan farq qilsa - da, 
ularga asoslanadi.

Tizimli tahlil bu tizimni va undagi jarayonni 
o‘rganish, ulaming birgalikdagi kirish va chiqish 
parametrlarini topish, parametrlaming o‘zaro 
bog‘lanishini aniqlashga qaratilgan jarayondir.

Tizimli tahlil asosida to‘g‘ri echim topish imkoni 
paydo boTadi. Demak, tizimli tahlil kirish va chiqish 
parametrlariga ega bo Tib, botiniy va zohiriy bogTangan, 
ichki ierarxik pog‘onalardagi tizimchalar va jarayonlar 
asosida bir-biriga ta’sir qiluvchi hodisalaming ketma- 
ketligida o‘z ifodasini topadi.
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1-rasm. Flotatsiya tizimining strukturaviy parametrik sxemasi.

Tizimli tahlilni quyidagi ko'rinishlarda izohlash mumkin: 
Awalo, ish boshlangich tizimning o‘zini to‘liq 

0‘rganishdan boshlanadi.
Muhim jarayonlar to‘liq o‘rganiladi.
Tizim va tizimdagi jarayonning kirish va chiqish 

ko'rsatkichlari aniqlanadi.
K o ‘rsa tk ic h la rn in g  b o g ‘la n ish la r i to p ilad i. 

Ko‘rsatkichlaming bog‘lanishlari bayonnomalar, iboralar, 
aksariyat modellar asosida ifodalanishi mumkin.

Endi optimal echim topishga o‘tish mumkin.

Boshlang‘ich tizimda ko‘rsatkichlar bog'lanishlarining 
topilishi murakkab bo‘lsa, ko‘p pog‘onali tizimli tahlil usuli 
taklif qilinadi. Ya’ni ko‘rsatkichlaming bog‘lanishlari 
topilishi uchun qadam-baqadam tizim ichiga kirib (zaruratga 
qarab), ko‘rib chiqilayotgan tizimning (elementning) tashkil 
etuvchi elementlari aniqlanadi.

Ko‘p pog‘onali tizimli tahlil usulida: 
tadqiqot etilayotgan tizim (apparat, apparat elementi 

yoki bir nechta apparatlardan iborat liniya, yoki zavod, 
yoki xalq xo‘jaligi sohasi va h.k) birlamchi bo‘lgan katta

Rangli metallami 
boyitishdagi flotatsiya 

texnologik tizitn

J t k ,
Kvaziapparat 1 Kvaziapparat 2 Kvaziapparat 3

Gaz faza

Suv Rangli
metal

kukuni

PUFAKCHA

3S&
i t  PUFAKCHA i k. PUFAKCHA i

2-rasm. Rangli metallami boyitishdagi flotatsiya tizim ining ierarxik sxemasi.
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texnologik tizim (birlamchi ierarxik sath) sifatida qabul 
qilinadi. Tizimni va unda sodir bo'layotgan 
tekshirilayotgan jarayon o‘rganilib, kirish va chiqish 
parametrlari topiladi;

asosiy tizimni tashkil etuvchi elementlari belgilanadi. 
Uning har bir elementi, ikkinchi ierarxik sath tizimi, deb 
ataladi. Ikkinchi ierarxik sath har bir elementi - tizimida 
keraklik jarayon tekshiriladi va tizim hamda jarayon 
parametrlari aniqlanadi; .

ikkinchi ierarxik sath tizimining ham tashkil etuvchi 
elementlari aniqlanadi. Ikkinchi ierarxik sath tizimining 
har bir elementi, uchinchi perarxik sath tizimi, deb 
ataladi. Uchinchi ierarxik sath tizimining har bir 
elementida mazkur ierarxik sath tizimning jarayonlari 
sodir boiadi. Parametrlari aniqlanadi;

Shu tariqa tizimchalarga bo'lish, imkon darajasidagi 
qamlamgacha davom etadi.

Flotatsiya tizimini tizimli tahlil qilish quyidagi 
ketma ketlikda amalga oshiriladi. Dastlab tanlangan 
element -  tizim o ’rganilib, unga bo’lgan talablar 
shakllantiriladi. Har bir tizimda m a’lum bir 
jarayonlar mavjud bo’lib, jarayonlar to ’plamidan 
qo’yilgan masala yechimini topish uchun zarur 
bo’lgan jarayonlar tanlanadi. So’ngra tizim hamda 
o’rganilayotgan jarayonning kirish va chiqish 
parametrlari o ’rganiladi. Keyingi bosqichda kirish 
va chiqish parametrlarining o ’zaro bog’lanishi 
aniqlanadi. K o’rilayotgan tizim (element) tashkil 
etuvchi elementlarga ajratilib olinadi va har bir 
tanlangan element uchun jarayon va uning 
elementlari aniqlanadi.

Flotatsiya tizimining strukturaviy parametrik tahlilida 
kirish va chiqish parametrlarini aniqlaymiz. Texnologik liniya 
uchun strukturaviy parametrik sxemasi 1-rasmda keltirilgan.

Kirish parametrlariga quyidagilami kiritish mumkin:
-  flotatsiya qurilmasiga kimvchi suv sarfi;
-  havo sarfi;
-  qo’shimcha moddalar sarfi;
-  bosim;
-  kirishdagi suv harorati;
-  harakatlantirish energiyasi;
-  maydalangan modda sarfi;
-  kirayotgan modda tarkibidagi rangli metallning 

konsentratsiyasi.
Chiqish parametrlariga quyidagilami kiritish mumkin:
-  suv sarfi;
-  chiqishdagi suv harorati;
-  havo sarfi;
-sa th ;
-  chiqishdagi qoldiq modda tarkibidagi rangli 

metallning konsentratsiyasi;
-  chiqishdagi suvli aralashma tarkibidagi rangli 

metallning konsentratsiyasi;
Tahlil mobaynida har bir qurilma alohida o’rganiladi 

va izlanishni chuqur olib borish uchun kvaziapparatlarga 
bo’lib o’rganiladi [1],

Rangli metallami boyitishdagi flotatsiya tizimining 
ierarxik sxemasi 2-rasmda keltirilgan.

Flotatsiya tizimini ko’p pog’onali tizimli tahlil qilish orqali 
matematik modellashtirish va optimal yechim topish imkonini beradi. 
Ko’p pog’onali tizimli tahlil qilish orqali tanlangan obyektning 
boshqaruvida tizimning optimal rostlanishini yaratish mumkin.
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YflK. 322-064 i KocraeB y .Y ., XacaHOB >K.T. 2017 r.

CHkDKEHME CEEECTOMMOCTM nPOflYKUMM KAK 
OAKTOP HHHOBAUMOHHOrO PA3BMTM9\

K o c T a e B  Y .Y . ,
HananbHMK nnaHOBO- 

3K0H0MMHecK0r0 oTflena m  
«HaBOHMCKMPi TM K»; 

K.3.H., flOLteHT.

© X a c a H O B  >K.T.,
HanajlbHMK (J)MHaHCOBO- 

3K0H0MMHecK0ro ynpaBneHns m  
«HaBOM(icKMPi fM K».

Alaqola bozor mimosabatlari sharoitida mahsulot tannarxini kamaytirish yo'nalishlari va bu borada olib 
borilayotgan islohotlarga bag'ishlangan. Maqolada mahsulot tannarxini tashkil qiluvchi xarajatlar va ularni 
optimallashtirish yo'nalishlari ko'rsatib berilgan. Korxona faoliyatini rivojlantirish bo'yicha texnik qayta jihozlash va 
ishlab chiqarishni modernizatsiyalash tadbirlari, innovatsion rivojlanishni hukumat tomonidan moliyaviy qo'llab- 
quwatlash hamda soliq to'lovlari bo'yicha ko'zda tutilgan imtiyozlar aks ettirilgan. Respublikamiz kon-metallurgiya 
sohasining yetakchisi hisoblangan “Navoiy kon-metallurgiya kombinati” davlat korxonasida mahsulot tannarxini 
kamaytirish bo’yicha amalga oshirilayotgan tadbirlar va ularning ijobiy natijalari aniq raqamlar bilan bayon etilgan.

Tayanch iboralar: innovatsion rivojlanish, texnik qayta jihozlash, ishlab chiqarishni modernizatsiyalash, 
energotejamkor texnologivalar, mahsulot tannarxini kamaytirish, soliq to'lovlari bo'yicha imtiyozlar.

Article devoted to the Reduce the cost price o f  the product in the conditions o f  market relations and the directions. 
The product costs and the directions given them, and their optimization is showing. On the development o f  activity o f  the 
enterprise technical re-equipment and modernization o f  the event, production development, innovation and 
consolidation o f  the financial support provided by the state on payment o f  tax benefits is reflected. The leader company - 
"Navoi Mining And Metallurgical Combinat" state company to reduce the cost o f  specific activities performed with the 
number on the price o f the product and their positive results outlined.

Key words: innovative development, re-equipment, modernization, technical production, energy safe technologies, 
reduce product costs, tax deduction on payments.

MHHOBaHHOHHOe pa3BHTHe aCHTCJTbHOCTH X033HCT- 
B yiom ero cySbeKTa ocym ecTBjiaeTca nyTeM lexHHHCCKO- 
ro nepeB00py>KeHH5i n MoaepuHsanHH npon3BoacTBa  
npoayKLiHH. n p o u e c c  HanpaBJieH Ha noBbim eH ne ypoBHa 
TexHHiecKoro ocHam cHna npeanpHHTiia h n p ean ojia i a e i  
pa3pa6oTKH n  BHeapeHHH ycoBepineHCTBOBaHHOH TexHo- 
jiorn n  np0H3B0£CTBa, onTHMH3aunn yace HMeioiUHXca 
npOH3BOaCTBeHHbIX MOfflHOCTeH.

Ha 0CH0Be m ySoK oro aH am oa n p o u e c c o B , n p o n c x o a a -  
m n x  b rjiooajibH O H  3KOHOMHKe, b H an a jie  2 0 1 5  r .  p a 3 p a 6 o -  

TaHa n \  iBep>KaeHa nporpaMMa n a n b H e iim e ro  pecjrapwupo- 
BaHHH, crpyKTypHbix npeo6pa30BaHHH n  ;uiBepcH(j)HK'auHH 

3K0H0MHKH H a 2 0 1 5 -2 0 1 9  r r . ,  c o c T o a m a a  H3 7  c T p a T e rn n e -  
ckhx nporpaM M , KOTOpaa i ip e a y  CM arp n  B a e r p e a jiH 3 a u n io  

6onee 9 0 0  H H B ecTnunoH H bix npoeicroB n o  cosaaH H K ) h o -  

Bbix BblCOKOTeXHOJIOrHHHbIX npOHJBOJCTB H KapflHHailbHOH 

M oaepH H iauH H  3 k o h o m h k h  cTpaH bi. n p o e K T b i npe ,im a3H a- 

LieHbi a n a  o n e p e a c a io m e ro  pa3BHTHa Taicnx iip n o p H  ie rH b ix  
O T pacnen , KaK nec)yiexHM HHecKaa, x n M im ec K aa  n p o M b iu i-  

neHHOCTb, 3jieicrpo3H epreTH K a, M am nH O C T poem ie, aBTOMO- 
OH.ibHaa, 3jieicrpoTexH H H ecK aa, T eK cn u ib H aa , cjiapMaueBTH- 

necK aa  n  a p y r n e  O T pacnn , a  TaKace 6 o n e e  3 0 0  n p o e ic ro B  

CTpOHTejlbCTBa H peKOHCTpyKUHH oS'beKTOB MH/KCHCpHO- 

KOMMyHHKaUHOHHOH H AOpOHCHO-TpaHCnOpTHOH HH(j)pa- 
CTpyKTypbi, H a o 6 m y io  cyM M y 6o n e e  6 0  M n p a . a o j i j i .  [1 ] ,

I Ip o B eaeH H e aaH H b ix  M e p o n p n aT H H  b  y c jio B n a x  (J)h- 

H aH C 0B 0-3K 0H 0M H necK 0r0 K p n 3 n c a , n p o f lo n a c a io iu e ro c a  

B MHpOBOH 3KOHOMHKe C 2 0 0 8  I \ ,  HCAOCTaTOHHOCTH (j)H- 

H aH coB bix  p e c y p c o B  n  H H B ecT n u n n , T p eS y cT  n p n M e H e- 

H n e  ’A 'ccT K o ro  p eacn M a 3 k o h o m h h  h  n c n 0 J ib 3 0 B a H n e  

B H yT peH H nx pe3epB O B  xoiHHCTByfomnx c y 6i>eKTOB. H a -  

M eneH H yio  u e j ib  m o>kho a o c r a H b  nyT eM  cH n ac eH n a  c e o e -  
c t o h m o c t h  B b in y cK aeM o n  npoayK LW H  n  n c n 0 J ib 3 0 B a H n a  

3 H e p r o c 6 e p e r a io u ;H x  p e c y p c o B .

O chobhoh  uejib io  c'HH>KeHHa ce6ecTOHMOCTH n p o -  
ZiyKunn aBJiaeTca noJiyweHHC H an6ojibm ero 3(j)4)eKTa c  
HanMeHbuiHMH 3aTpaT3MH. OHa aBJiaeTca aKTyanbHbiM 
AJia npeanpnaTHH jn o 6 o r o  Tnna n  n p n  jiioooh skohomh- 
licckoh (j)opMauHH. BaacHO n p n  stom  MeTOflnnecKn npa- 
BnjibHO noAOHTH k Bbipa6oTKe CTpaTernn n  n p o B ea e-  
hhk) KOMnneKca Mep n o  chh'/Kchhk) ce6ecTOHMOCTH 
np oayK unn .

KaK H3BecTHO, ce6ecTOHMOCTb npoayKUHH cocTaBJiaeT 
coBOKynHOCTb 3aTpaT Ha e e  iiponsBOACTBO. JlbBHHyio a o -  
j ik ) ce6ecTOHMOCTH iipo/iyKUHH cocTaBjiaioT 3aTpaTbi Ha 
cbipbe n  MaTepnajibi, a TaKace p a cx o jb i Ha onnaTy T p y a a .

MaTepnanbHbie 3aTpaTbi b  ooab m n n ciB e OTpacnen 
npoMbinuieHHOCTH 3aHHMaioT BbicOKHH yaeabHbift B ee b 

CTpyKiype ce6ecTOHMOCTH npoayK unn, ri03T0My aaace 
He3Ha4Hxejibnoe coepevKentie cbipba, MaTepnanoB,

0'zbekiston konchilik xabarnomasi Nq 4 (71) 2017
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TonjiHBa h 3HeprHH n p n  npoH 3BoacTBe Ka)Kflofl eflH- 
hh uw  npo/iyKHHH b uejiOM n o  npeanpH aT H io aaeT  
KpynHLIH 3(J)(J)eKT.

CjieayeT oTMeTHTh, h to  npaM oe coKpameHHe 3 th x  
pacxoaoB  HeraTHBHO OTpa3HTca b o 6i>eMax npom B oacT B a  
npoayKUHH. OnTHMajibHbiM nyreM  HBjiaexca BbiaBJieHHe 
pe3epBOB chh'/Kchmsi c e 6ecTOHMocTH, KOTopoe oiiHpaercH  
Ha HsyHCHHC TexHOJiorHHecKoro h opraHHsanHOHHOro 
ypOBHH IipOHiBOaCTBa, HCn0JIb30BaHHe npOH3BO;!CTBeH- 
HblX MOUIHOCTeH H OCHOBHblX (J)OHHOB, Cbipba H MaTepHa- 
jiob, paSoHeii chjim , xo3HHCTBeHHbix CBaiCM h  t .^ .

OCHOBHbIM yCJIOBHeM CHH5KeHHfl 3aTpaT Cbipba H Ma- 
TepHanoB Ha npon3BO/iCTBO eaHHHnbi npoayK unn »bJia- 
CTC5! C0BepmeHCTB0BaHHe TexHOJiorHH nporaBOflCTBa, 
Hcn0Hb30BaHHe nporpeccHBHbix bh/iob MaxepnajiOB, 
BHCflpCHHC TeXHHHeCKH 060CH0BaHHbIX HOpM paCXOflOB
MaTepnajibHbix lichhoctch.

HecMOTpa Ha t o ,  h t o  B iie/ipeuH e conperneHHOH h  
p e c y p c o c6eperaiom eH  TexHOJiorHH b np0H3B0flCTBe Tpe- 
6yeT aonojiHHTCJibHtix KannrajibHbix BJioaceHHH, c  /ip y -  
roH CTopoHbi o h o  npH BejeT k chh5kchhk) zipyrnx npoH3- 
BoacTBeHHbix 3aipaT, TaKnx KaK pacxo/ib i Ha onjiaTy  
T pyja , 3HepreTMHecKne p ecyp cb i, cbipbe h  M arepnajibi.

TocyflapcTBeHHoe npeflnpnaTH e «HaBOHHCKHH ro p -  
HO-MeTajiJiyprMHecKHH KOM6HHaT», n o  npaBy CHHTaio- 
iiihh ch  (J)jiarMaHOM ropHo-MeTajuiyprHHecKOH HH/iycT- 
pHH p e c n y 6jiHKH, ozihhm h3 nepBbix B ne/ipnno b npaK- 
THKy M ep on p n arae  n o  chhh cchh io  c e 6ecT0HM0CTH n p o -  
ayKUHH. E'/R'ero^Ho n o  KOM6nHaTy pa3pa6aibiB aercH  h 
yTBcp'/RMacTCH KOMnjieKC Mep n o  chhh cch h io  BbinycKae- 
m oh, a raK>Ke HaMcnaeMoii k BbinycKy npoayKUHH, Bbi- 
nojineHHC KOToporo n03B0JiaeT KOM6nnaTy c sk o h o m h ti,  
MHJiJiHapflbi cyMOB. B nacTHOCTH, np0TH03Hbie noKa3a- 
TejiH aaHHbix MeponpHHTHH 3a 2 0 1 6  r. b cyMMe 3 5 8 ,1  
Mjip;i. cyM 6buiH BbinonHeHbi Ha 102 ,1% . 3 t o  03HanaeT, 
h to  c e 6ecT0HM0c ib  npo^yKLiHH 3a OTneTHbin r o a  c h h -  
>KeHa Ha 9 ,1%  [2 ].

CHH5Keroie ce6ecroHMocTH npoayKUHH b K0M6HHare 
ocym ecrajiaerca no cJie/iyiomHM ochobhmm HanpaBJiemMM:

-  CHH/KCHHe npaMbix 3aipaT;
— CHH>KeHHe npaMbix KOCBeHHbix 3aTpaT;
-  CHHxceHne HaKJiajjHbix KOCBeHHbix sarpaT.
P e3yjibTaTbi aHanH3a CHH^KeHHa c e 6ecTOHMOCTH np o-

^yKUHH n o  KOMOHiiaTy 3a othcthhh  n ep n o fl CBHflerejib-
CTByeT 0 TOM, HTO OCHOBHaa HaCTb 3KOHOMHH /lOCTMI Hy-
Ta 3a cneT omnMHianMH npaMbix 3aTpaT b cyMMe 3 3 0 ,7  
MJipa. cyM, h to  cocTaBjiaioT 9 0  % B een sk oh om h h  
cpeacTB. OHa 06p a i0Baji0Cb b pe3ynbTaTe:

— OnTHMH3aiIHH TCXHOJIOIHHCCKHX npOUeCCOB, CHH-
>KeHHa TexHouorHHecKHX noTepb Ha cyMMy 10 1 ,2  .vuipa. 
cyM 3a CHCT OnTHMH3aUHH TpaHCnOpTHOH CXeMbI rpy30-  
noTOKa Kapbepa M ypyH Tay nyreM  MaKciiMajibHoii 3a- 
rpy3KH H M dom nxca m o ih h o c tch  KOMnjieKCOB U,riT h  
KHK, npHMeHeHna BHyipeHHero 0TBan06pa30BaHHa, 
nojiyneH na flonojiHHTejibHoro ofrbCMa t o t o b o h  n p o -  
jiyKUHH 3a cneT coBepmeHCTBOBaHHa napaMeTpoB pa- 
6o t h  /iCMCTByioinHx TexHOJiorHHecKHx n p o u ecco B  
([uioTanHH, oirooKHCJieHHH, c o p 6uHH, crym eH H a n yB e-

■ CHW)K©HMe npaMbix 
3aipaT;

■ CHM)t®HMe npaMbix 
KOCBeHHbix 3aTpai;

■ CHiDKeHne HaKnaflHbix 
KOCBeHHbix 3aTpaT

P m c . 1. C T p y K T y p a  c aK O H O M JieH H bix  c p e f lC T B  n o  KO M 6M H aTy 
b 2016 r.

jiHHeHna co a ep w a H n a  b npo^yKTHBHbix pacTBopax, 
coKpauieHHa B bixoaa Ha jih h h io  BcnoM oraTejibHon Tex- 
h h k h , cHH>KeHHa 3aTpaT Ha aocTaBKy pyab i H3 3 n n K  
Ha T M 3 -2  3a cneT yKOMnjieKTOBaHHa Tenji0B03aMH c e -  
pHH T 3 M -2 ,  yBenHHeHHa cpoK a cjiy)K6bi TexHOJiorHHe- 
CKoro o 6opyaoB aH na h  MaTepnajiOB, CHH>KeHHa 3aTpaT 
Ha TpaHcnopTHpoBKy ropH on Maccbi Ha K apbepe A p n -  
CTaHTay h  Ha py«HHKe KapaKyraH 3a cneT onTHMH3a- 
h h h  e e  TpaHcnopTHpoBKH. BHe^peHHe K H K -2 7 0  n 0 3 B 0 -

JIHJIO CHH3HTb Ce6eCTOHMOCTb T paH C n0pT H p0B 3H H a 
p y /Ib l, nOBblCHTb npOH3BOflHTeJIbHOCTb 3KCKaBaTOpHO- 

aB TO M oG H U bH oro K O M nneK ca, o 6ecn eH H T b  p e H T a6e jib -  
H y io  0T p a 60TKy h  a a j ib H e f im e e  pa3B H TH e K a p b e p a  My­
p y H T a y  a o  r j i y 6HHbi 9 0 0  - 1 0 0 0  m. [3];

-  onTHMH3auHH np oueccoB  3aKynoK cbipba, MaTepna- 
JIOB, KOMnjieKTyKDIHHX H CHH'/KeHHH HeH Ha BXOflHbie 
p ecyp cb i Ha cyMMy 6 9 ,1  MJipa. cyM 3a cneT HMnopT03a- 
MemeHHa 3anacHbix nacTen nyreM  BOCCTaHOBJieHHa h 
H3rOTOBJieHHa HX C06CTBeHHbIMH CHJI3MH 
fOTeHCCTBCHHOrO npOH3BOflCTBa), OnTHMH3aiIHH 
oGteMOB h  ueH Ha 3aKynKy MaTepnanoB h  
KOMnneKTyioiHHx, CHH/KeHHa 3aTpaT 3a cneT bxoahm x  
p ecyp eoB , CHHaceHHa TpaHcnopTHbix pacxoaoB  3a cneT 
yBejiHHeHHH 3KcnjiyaTaHHH /JB C  B ejiA 3 -7 5 5 5 B  c  180 ,0  
Tbic. km a o  2 2 4 ,0  Tbic. km nyreM  anarHOCTHKH flB C ,  
rnapoMexaHHHecKOH nepeaaHH, Macen, Konrpojia 3a 
CBOeBpeMeHHbIM BbinOJlHeHHeM TeXHHHeCKHX 
o6cjiy>KHBaHHH b Y A T , 3kohom hh 3a cneT npno6peTeHHa 
aBHraTCJia M M 3-345 bm ccto  ABHraTena K T T A -19  fljia 
caMOCBajiOB B ejiA 3 -7 5 5 5 B , cHH5KeHHa 3arpaT Ha 
npHo6peTeHHe KHCJiopozia 3a cneT CTpomeJibCTBa
KHCJiopo^HOH CTaHHHH « I1 P O B H T A -1 9 0 0  B i» ;

— HopMHpoBaHHa h  coKpam eHHa yaejibH bix HopM 
p a c x o ^ a  cbipba h  M aTepnanoB Ha cyMMy 6 3 ,4  
MJipa.cyM 3a cneT  CHH5KeHHa noT p e6jieHHa noKynHbix 
3anacH bix nacT en  h  arperaTOB n y r e M  BOCCTaHOBJieHHa 
h  H3r0T0BJieHHa /leT ajien  h  y3JiOB TpaHcnopTHbix 
Cpe^CTB H MeXaHH3MOB H a peMOHTHbIX 6a3ax  
pyzioynpaBjieHH H  h  IIO  «HaBOHHCKHH ManiHHOCTpoH- 
TejibHbiii 3aBOA», CHH*eHHa yflen b H oro  p a c x o ^ a  Hop- 
MHpyeMbix MaTepnajiOB, H3r0T0BJieHHa 3anacH bix n a c-  
Ten 3a cneT noB T opH oro Hcn0Jib30BaHHa MaTepnajiOB, 
coKpam eH H e npnoOpeTeHHa K pynH ora6apnTHbix i h h h  

B KOJIHHeCTBe 1 8 0  HIT. 3a CHeT HX peMOHTa H BOCCTa­
H O B JieH H a n o  TexHOJiornH c})HpMbi « T IP -T O P »  b y c n o -
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b h h x  uexa peMOHTa TexHonorHHecicoro TpaHcnopTa 

Y A T  U,eHTpanbHoro pyaoynpaBJieHHa;

3KOHOMHH 3H epropecypcoB  Ha cyMMy 59 ,2  MJipa. cyM  
3a cneT coicpaiueHHa noTpe6jieHH a 194,7 m jih. kW h  sneic- 
Tpo3H eprH H, 699,2  t araenbHoro ToraiHBa, 44 6 ,7  t aB To- 

6eH3HHa, 119,3 t Macna, 4 ,4  mjih. Ky6 . m. b o a hm x p ecy p -  
cob, 7,1 mjih. K y6. m. n p n p o a H o r o  ra3a h  674  G k a l  T e n - 

ji03HeprHH;

-  TexHHHecKOH MoaepHH3auHH h  BHeapeHHe p e c y p - 

coc6eperarom HX TexHOJiorHH, npnMeHeHHH h o bm x, n p o - 

rpeCCHBHblX MaTCpHajTOB, 3<|)<|)eKT OT KOTOpbIX COCTaBHJI 

34,2  MJipa. cyM . P e3yjibTaT 6 bin a o c ra rH y T  3a cn e T h c - 

n0JIb30B aH H 8 BbICOKOnpOH3BOaHTejIbHbIX flOJIOT P D C  

BMecTO Tp e x niaponiCHHbix n p n  6ypeHH H cKBa>KHH, c o - 

KpameHHH yae n b H o ro  pacxoaa K pynH ora6apH TH bix aBTO- 

ih h h  Ha 6ojibuierpy3H bix aBTOcaMOCBanax nyreM s k c - 

nnyaTauH H  h ih h  ((iHpMbi «B rid g e s to n e », yBcnm ieHHa 

np0H3B0AHTejibH0CTH aBTonapKa 3a c h c t  npH oGpeTeroia 

HOBOH TeXHHKH OTeHCCTBeHHOrO npOH3BOflCTBa ( M A N ,  

2 B C ) ,  onTHMH3aiiHa 3aTpaT Ha coopy>KeHHe rexH onorM - 

necKHX cKBajKHH 3a cne T HiBjieHeiroa h  n o B To p H o ro  h c -  

n0Jib30BaHHa T p y 6  I 1 B X , npHM eHeHHa b CeBepH OM  h  

5-OM pyaOynpaBJieHHXX nOJIHSTHJieHOBMX 3>KeKTOpOB 

C06CTBeHH0r 0 npOH3BOaCTBa, 3KOHOMHH MeTajina B 
T M 3 -2  3a cne T BHeapeHMa sKcnepHM em -anbHbix (jiy re p o - 

bok JV2JV25 , 6 h  MejibHHu 7 0 x 2 3 A ;

-  OIlTHMH3aiIHH HHCJieHHOCTH H T P  H pa6oHHX 3a 

cne T coBepmeHCTBOBaHHx o pram nauH O H H O H  c ip y K T y p b i 

np0H3B0ACTBa Ha cyM M y 3 ,6  MJipa. cyM .

M epOnpHHTHH n o  CHH>KeHHIO IipOH3BOaCTBCHHbIX 

KOCBeHHbIX 3aTpaT n03B0J!HJIH KOM6HHaTy C3KOHOMHTb B 

2016 r. 2 0 ,4  MJipa. cyM  3a cneT ch h jk ch hh  c to h m o c th  

y c n y r  BcnoM oraTejibHbix nexoB n yre M  pacniHpeHiia 3 0 h h  

h x  o6cny>KHBaHHH, onTHMH3anHH 3aTpaT Ha npoBeaeHHe 

KanHTanbHoro peMOHTa n yre M  yBenHneHHa Me>KpeMOHT- 

H o ro  UHKJia 3a cneT noBbiuienna KanecTBa 3KciiJiyaTauMH 

ooopyaoBaHHH, OTKa3a o t  y c n y r  c to p o h h h x  opraHnsauHH 

3a cneT BbinonHCHHH h x  coGcTBeHHbiMH cnnaMH.
CHHHceHHe HaKnanHbix KocBeHHbix 3aTpaT c s k o h o - 

MHnn KOM6HHaTy 14,5 M npa. cyM  3a cn e T onraM H 3auH H  

H H cn e H H O d H  aaM H H H crpaTH BH O -ynpaBneH H ecK oro n e p - 

coHana, chh^kchha KocBeHHbix HanoroB n yTeM  nepe aa- 

hh 3eMenbHbix ynacTKOB h 06 i>eKT0 B cooTB eTCTB yioinH M

BnaaenbnaM, chh/kciihh 3arpaT Ha coaepacaHHe o6bCK- 
tob  co n n a n b H O H  c(})ep b i h >KHnHmHoro (j)OHaa, yBCJiHMe- 

HH e npoHHX aoxoac® n y T eM  yBCJiHHCHna oobCM O B yc­
nyr CTOpOHHHM OpraHH3anHHM.

Heo6xOaHMO OTMeTHTb, HTO FIpaBHTenbCTBO CTpaHbi 
OKa3biBaeT noaaepacicy npeanpnaraHM  peanbHoro ceic- 
Topa skohomhkh, ocymecTBJunoiuHM TexHHMecKoe 
nepeB00py»ceHHe h M oaeptnnanHto npoH3Bo/icTBa. 
npHBneneHHe b s t o t  npouecc nononHHTt’JibHbix 
HHBecTHUHH h 3Heproc6eperaioiuHx TexHonornii. 3 a  
nocne^HHe roabi npHHHTbi HopMaTHBHbie aKTbi, 
npenycM aTpHBaioiuHe (JiHHaHCOByro noaaep>KKy 
xo3siHCTByioiuHM cy6i>eKTaM. Y cn ex  b ripoBeacHHn 
pec})opM no  aaHHOMy HanpaBneHHio o6ecneHHBaeTCH 
npeaocTaBneHHeM cooTBeTCTByioiuHx nbroT  b 
ccjjepe Hanoroo6no>KeHHa aeaTenbHOCTH npea- 

npHHTHH. B HaCTHOCTM, npeflnpHHTHaM B TeHCHHe nHTH 
neT npeaocTaBJieHa nbroTa BbineTaTb H3 
Hanoroo6naraeM oii 6a3bi Hanora Ha npn6w nb pacxoabi 
no  TexHHHecKOMy nepeBoopy>KeHHio, MO/iepHHsauHH h 
pacniHpeHHio npoH3BoacTBa b BHae hoboio  
CTpoHTenbCTBa h peKOHCTpyKUHH cymecTByioiuHx 
3aaHHH. flaHHaa nbroTa pacnpocrpaH aeTca TaioKe Ha 
pacxoabi n o  noram eH H io KpeanTOB h noKpbiTHe
nH3HHrOBOH CTOHMOCTH 06"beKT0B, nOJiyHCHHblX Ha
yKa3aHHbie u en n .

flna npeanpnaTHH, npnMeHaioiuHX ynpoiueHHbiH 
nopaaoK Hanoroo6no>KeHHH, npeaocTaBneHa nbroTa b 
BHae yMeHbiuenna Hanoroo6naraeMoii 6a3bi Ha 
CTOHMOCTb TexHonorHHecKoro o6opyaoBaHHa, ncnonb- 
3yeMoe ana MoaepHH3auHH npon3BoacTBa, b TCHCHHe 
naTH neT.

np ean pn aT H io , n a  kotopom  Heo6xoaHMO CHH3HTb 
ce6ecTOHMOCTb npoayxuH H  np naeT ca nepeiiTH Ha p e-  
>khm 3KOHOMHH. 3 tot n p o u e cc  aOJIyKCH 3aTpoHyrb Bee 
cc})epbi aeaT enbH ocra npon3BoacTBa. Ba>KHO cneaHTb, 
hto6 h  CHHVKeuHe 3aTpaT npeanpnaTH a He CTano npHHH- 
hoh yxyauieHHH K aneciBa npoayKUHH. B TaicoM cnynae  
SKOHOMHa 6yaeT  HeonpaBaaHHoii.

TaKHM 06pa30M, npn n0CT0aHH0M noHCKe hobhx M e - 

TOaOB H (JjaiCTOpOB CHH'/KCHHa Ce6eCTOHMOCTH npoayKUHH 
aeaTenbHocTb xo3aiicTByioiuHx cy6i>eKTOB m okct bmhth 
H a HOBblH 3(J)(J)eKTHBHbIH ypOBeHb (J)yHKUHOHHpOBaHHa.
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rOCYflAPCTBO M rOPHO-METAJlJiyprilHECKAfl 
OTPACJlb y3BEKMCTAHA: rAPMOHMfl MHTEPECOB, 
3<t><DEKTMBHOE I1APTHEPCTBO

Pn3aeB C.P.,
flupeKTop nayMHo- 

TexHunecKoro npeflnpnaTna 
“ITM -TA S H A B B U S ”, aokt.

ncTopnHecKnx HayK.

Maqolada O'zbekiston Respublikasi Birinchi Prezidenti Islom Abdug’aniyevich Karimovning kon-metallurgiya 
sohasini rivojlantirishdagi muhim o'rni tarihning burilish davridagi «bo'lish yoki bo'lmaslik» masalasi turganda 
ko 'rsatilgan. Davlat rahbarinnig eng muhim ko ’magi, uning kon metallurgiya ishlab chiqarish sohani qayta 
jihozlashdagi ilmiy asoslangan strategiyani amalga oshirish ishlab chiqarish korxonalarini nafaqat saqlashdan, balki 
dunyo miqyosidagi sifatli mahsulotlarni ishlab chiqarish xajmini oshirishdan iborat bo'ldi.

Tayanch iboralar: kon metallurgiya sohasi, hal qiluvchi bosqichda, davlat rahbari, texnik jihozlash, asoslangan 
strategiya, ishlab chiqarish xajmi, jaxon sifati, jaxon jamoatchiligi, aholini yashash sharoiti, yahshi qo'shnichilik 
munosabatlari, halqaro huquq, rivojlanish tempi, asosiy fondlarni yangilash, muhandis-texnik mutahassislar, yuqori 
sifatli ishchi-hodimlar, bozor iqtisodiyoti, iqtisodiyotning muhim darajali tarmoqlarini rivojlantirish, sotsial-iqtisodiy 
turg'unlik, tilla aralashmali rudalarni qayta ishlash.

The main role o f Islam Abduganievich Karimov, the First President o f  the Republic o f  Uzbekistan, in the 
development of the mining and metallurgical industry at the critical stage o f  history, when the question "to be or not to 
be" was raised, is presented in the article. The vital support o f  the head o f  state and the implementation o f  a 
scientifically based strategy fo r  the technical re-equipment o f  the industry made it possible not only to preserve 
industrial enterprises, but also to significantly expand the output o f  world-class products.

Key words: mining and metallurgical industry, at a critical stage, the head o f state, technical re-equipment, sound 
strategy, volume o f output products, world quality, world community, living conditions o f  the population, good- 
neighborly relations, international law, pace o f  development, renewal o f  fixed assets, technical specialists, skilled 
workers, market economy, development ofpriority sectors o f  the economy, socio-economic stability, processing o f  gold- 
bearing ores.

H a  Pecnyd.iuKancKuii KOHKypc 
« C u m u h  Jiym uax naym io-nony.iH pnaH cmanihn, 

nocaHmenuciH n a uH m u  H cjiaM a KapuM oea»

I lp 0 B 0 3 r jia m e H H e  r o c y a a p c m e H H O H  He3aBH CHM O CTn 

Y 36eKHCTaH a c r a j i o  H C T opH necK H M  c o G m th c m  b  > k h 3 h h  

n a p o a a .  O a n o B p e M C H H o  c  s t h m  r o c y a a p c T B o  i ip h h h -  
M a n o  H a c c6 h K o a o c c a n b H y io  oTBeTCTBeHHOCTb n e p e a  

H a u H e ii  h  M H poB biM  c 006m e c T B 0M. r i p e a c x o s u i o  p a 3 p a -  

6oT aT b h  p eaaH 3 0 B aT b  T aicyio  C T paT erH io  p a r!BHTHH, 

HTo6bi p e c n y 6 a H K a  Moraa 3aHXTb n o a o 6 a i o m e e  e i i  M e- 

c t o  b  MnpoBOM c o o 6 m e c T B e  KaK aeM OKparHM ccKaH c i p a -

Ha C yCTOHHHBOH H C'ia6MJIfc.HOH 3KOHOMHKOH, AOCTOH- 
HblMH yCflOBHHMH 5KH3HH HaCCaCHHH, a o 6 pOCOCC’ACKHMH 

OTHOineHHHMH c  HapoaaMH peraoH a, yBa>Kaioi±ia« mc>k- 
AyHapoAHoe npaBO h  Y c T a B  OOH.

IlepBbie roabi He3aBHCHMoro pa3BHTHa CTanH cepb- 
e3HbiM HcnbiTaHHeM a n a  B cex -  ot Kaacaoro npocT oro  
HeaoBeKa a o  a n a c p a  HauHH. F lep ex o a  k hobmm  skoho- 
MHHecKHM OTHOiueHHaM np oncxoaH a b ycnoBHHX pa3Ba-

aa o r p o M H o f i  C T p a H b i, p a s p b m a  c a o a c H B u iH x c a  a e c x T H -  

aeT H H M H  3KOHOMHHeCKHX CBH3CH, n O flB aeH H fl TaM O/KCH-

h m x  h  B an ioT H bix  n p o u e a y p  M eacay  BHcpamHHM H n a p T - 
HepaM H .

H c a a M  KapHM OB c T a a  npe3H aeH TO M  CTpaHbi h m c h h o  

b  T aK oii n e p e a o M H b iii  n e p n o a  h c t o p h h .  Y 36eKHCTaH 6bia  

arp ap H O -H H ay cT p H aab H O H  p e c n y 6a n K o ii ,  ee 3 k o h o m h k 3  

6b ia a ,  npe> K ae B c e ro , opH eH T H poB aH a H a n p 0 H 3B 0acT B 0  

x a o n K a - c b ip u a  h  e r o  nepB H H H yio  n e p e p a 6 o T K y . Ebum h  
K p y n H b ie  n p o M b iu ia e H H b ie  o r p a c a n  -  3aeK T p o 3 H ep reT H - 

K a, ro p H O - M e T a a a y p r H H e c K a a ,  T e K c m rc b H a a ,  x h m h m c -  

CKaa, r a s o a o S b iB a io m a a ,  ceabC K oxow H C T B eH H oe M a u m - 

H ocT poeH H e h  a p . O aH aK o  k  K o n u y  8 0 - x - H a n a a y  9 0 - x  r r .  

b  3KOHOMHKe 6b iB iu e ro  Coio3a y c H a H a n c b  3acTOHHbie 

TeHaeHUHH H 3aMeTHO CHH3HaHCb TeM nbI pa3BHTHS HH- 
ayC TpH H . COK paTHaH Cb (jjHHaHCOBbie B nH B aH H a B 06- 

H O B aeH H e o c h o b h m x  (j)OHaoB, a 3 t o  n p H B o a n a o  k  c h h j k c -  

HHK) KOHKypeHTOCnOCOGHOCTH BbinyCKaeMOH npoayK U H H  

h  3 k o h o m h k h  p e c n y 6aHKH b  u e a o M . B y c a o B H a x  H e o n p e -  
aeae H H o cT H  h  x a o c a  y c H a n a n c b  u eH T p o6e>KHbie H acT po-
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eHHfl, Hananca ottok h3 CTpaHbi HH>KeHepHO- 
TexHHHecKHx cneuHajiHCTOB h KBajmc|)nnnpoiia!inbix 
paOo'iHx.

Ha nepejiOMHOM im ane nepexodnozo nepuoda.
B 3KCTpeMajibHbix HCTopHHecKHx vcjiob hhx ocoSeH - 

h o  B03pacTaeT pojib nw acpa H aunn, KOTopbiH c|)opMHpyeT 
CTpaTerHHecKHH Kypc Ha 6nn>KaHmyio h /lajibFiioio nep - 
cneKTHBy. 0 6 mmho y c n e x n  h flocn oK em u i CTpaHbi Ha 
onpeflejieHHOM sr a n c  h c to p h h  ciipaaea/iHBO CB>i3biBaK)r 
c HMeHeM ee  JiHaepa, opraHH3aTopa h b ;io xh ob »tcjih  
nepeMeH b nojiHTHKe h co h h a ,i f io - 3kohom  h liec  ko m pa3- 
b h th h . TeM 6o iiee , np n  npeaH /ieincK oR c|)opMe npaBjie- 
hhh Bee Ba'A'HCHiiFHe pemeHHH BCTynaioT b cHJiy nocjie  
h x  o;K>opeHHSi rnaBOH rocyziapcTBa. 3HaHHTejibHaa h x  
HaCTb HHHUHHpyCTCM HM >Ke, eCUH OH 3BJTHCTCH aBTOpH- 
TeTHbiM, /lajibHOBHZiHbiM, uinpoK oro K pyro3opa HCJIOBC- 
kom, KaKHM 6biji ITepBbiH I Ipe3H;ieHT Y36eKHCTaHa.

O n p e a e jie H H e  K y p c a  CTpaHbi H a co u n a jib H O - 

OpHeHTHpOBaHHyiO pblHOHHyK) SKOHOMHKy, HaCTOHHH- 

B yio  h  n o c n e /io B a T e jib H y io  e r o  p e a jm s a n w o  a 6c 0JiK)TH0 
cnpaB efljiH B O  C B H ibiB ann c  HMeHeM M .A. KapHM OBa. O h  
B cecT opoH H e o 6 o c h o b 3 j i  C T paT erH io  p a iB H x n a  CTpaHbi, 

Ha3BaHHyio b M H pe «y36eKCKOH M o a e jib io » . IT p n  e e  ( jiop- 

MHpoBaHHH, n a p n a y  c onwTOM MHO>KecTBa cT paH  M H pa, 
SbiJiH yH Teiibi HcropHHecKoe H a c jie a n e ,  rp a a n u H H , o 6bi- 
HaH H o6pa3 5KH3HH y36eKCKOTO IiapO;ia, CJI03KHBIHHeCa B 
CTpaHe couHajibHO-SKOHOMHHecKHe y c n o B H a  h a p y r n e  
(|)aK xopbi. Ha 0CH0Be yroro 6buiH  o r ip c a e jie H b i h 3 b cct-  
Hbie HHTaTenHM K JiioneB bie npH H H H nbi, a hm chho: npu- 
opumem skohomuku Had nojiumuKou; zocydapcm eo- 
zjiaeHbiu pefpopMamop; odecnenenue eepxoeencmea 3a- 
koho; cwibHaH coifiiajibiian nommuKa no jaitfume nace- 
jieHun; no3manHbiu nepexod k puhohhou 3KOHOMUKe. 
O hh oxBaTbiBaiOT Bee o 6nacT H  >kh3hh o 6m ccT B a h b '« ih -  

MocBH3aHbi, TaK KaK oflH ocTopoH H H H  n o /ix o /i n p H B e n  6bl 

k H ey aan aM  h  npoBany B e en  nonHTHKH, H ap y m eH H io  MH­
pa, CTa6HJibH0CTH h  rpaacaaHCKoro corjiacn a  b o o m e c iB e .

np0B03rnamaa He3aBHCHMOCTb p e c n y 6jiHKH, n p e 3 H -  
aeH T  h  r o c y a a p c T B o  yH H TbiBajm  n ep en o M H b iH  x ap aK T ep  

MOMeHTa. C T p aH a o c T a B a n a c b  o .x h h  Ha o j ih h  c  MHpoBbiM 

C006meCTB0M H MHpOBbIM pblHKOM. n o  3aK0HaM MHpO- 
Boro pbiH K a Y36eKHCTaH p a H e e  H e >khji, H e B en  caM o - 

CTOHTejlbHyK) BHetUHIOIO TOprOBJHO. Xla H B03M05KH0CTH 

6biJiH o rp a H H ie H H b ie , H a pbiH K e n 0 Jib 3 0 B an 0 C b  c n p o c o M  

TOJIbKO XJlOnKOBOe BOJIOKHO, HO 3 TO C bipbe C HH3KOH 
ao6aBJICH HOH  CTOHMOCTblO.

B ojicboh h  peiH H T ejibH bifi pyK O B O ^H ie jib , HcnaM 
KapHMOB HM eji, n 0MHM0 H H )K eH epH oro, 6 a 3 0 B 0 e  sk o h o -  
M HHecKoe 0 6 p a3 0 B aH H e. O h n p o m e j i  Sojibinyio n p o ( |)e c -  
CHOHajibHyK) uiKOJiy i ip e a c e a a T C J ia  YocyjapcT B cn H oro  
n n aH O B o ro  KOMHTeTa, raaBbi o;ih o h  h 3  o S jia c T e ii , a 3a- 
TeM h Been p e c n y 6nHKH. O rpoM H biH  o n b iT , a T aioK e i ip n -  

c y n m e  eM y rocyA apcT B eH U biM  yM , ih h p o k h h  K p y ro 3 o p , 
KpHTHHeCKHH H aHajIHTHHCCKHH B3rjIHfl H a nOJH)>KCHHC 
aejr no3BOJiHjiH 6e30iuH60HH0 onpeaejiHTb 3BeHO, yxBa- 
THBLUHCb 3a KOTOpOe, MO>KHO 6bIJ10 BblTSHyTb BCIO Ue- 
riOHKy n p o 6neM  p a 3 B H ra a  CTpaHbi H a THHcejieim ieM  na- 
ne ee h c to p h h .

Kypc Ha pa36umue npuopumemitbix ompaaieu 3koho-
MUKU.

HcnaM KapHMOB h  rocy/iapcTBo c a e n a jm  iB ep,xyio  

CTaBKy H a pa3BHTHe npnopH T eT H bix  O T pacneii s k o h o m h k h . 

noM H M O  c e n b C K o ro  xo3HHCTBa, b K 0T0p0M  s a n a  r a  3 H an n - 
T e n b u a a  n a c T b  r p y a o c n o c o o H O io  H acejienH H  CTpaHbi, 

y n o p  6 b u i c / ie n a i i  Ha 6 a 3 o eyto  o m p a c n b  u n d y c m p u u  Y i -  
6ei< ucm ana -  zo p iio - .u e m a ju iy p zm ec K y to , e  K o m o p yw  
e x o d iv iu  H a e o u u cK u u  u  AjiMajibiKCKUU KOM 6unambi u
o6-beduueH ue « y3 6 eK 3 o n o m o » .  r ip esH /ieH T , KaK h h k t o , 

noH H M aji, h t o  HeT a p y r o f t  peajibH O H  O T pacnH , KO Topaa 

Moraa B binycK aT b K O H K ypeH T ocnoco6H yio  n p o a y K u n io . 
3 T a  * e  O T p acn b  np0 H 3 B 0 /iH ;ia  k  H a n a jiy  9 0 -x  to^ o b  

30JT0T0, y p a H  h  Mc.xb, n o .ib iO B aB iim e cH  c n p o c o M  Ha m h - 

pOBOM pbiH K e. ripOHSBOaCTBa 6bIJIH HayKOeMKHe, 33CCb 

H cn0Jib30B anH C b caM bie  coB peM eH H bie no TeM BpeM eHaM , 
a  H epeflK o h  yH H K ajibH bie, t c x h o jio t h h . B h x  p a3 p a6 o T K e  

h  B H eapeH H H  npH H H M ajiH  H eiiocpc .xcT B eH H oc y n acT H e  

H H *eH epH O -TexH H H ecK H H  n e p c o H a n  h  p a G o n n e  n p e ; i -  

npHHTHH. O h h  6 bu iH  sapavK eiib i H a b h c o k h h  k o h c h h w h  
p e 3 y n b T a T , n p n y n e n b i  p e m a T b  caM bie  cjioxcH bie sa /ia n H .

HcjiaM KapHMOB noHHMaji, HacKonbKo c jio a -h o c  no- 
J10>KeHHe CJ10>KHJI0Cb B OTpaCJIH  -  H H T epeC  H (J)HHaHCOBO- 

K p eflH T H b ie  BJiHBanHH 6 b iB m e r o  H em p a b  n p e a m e c T -  

B V K )m n e  r o f lb i  ocjiaGjm, h  n o c T e n e H H o  3 a e c t  H aK aiu iM B a- 

j i n c b  c e p b e 3 H b ie  n p o 6 n e M b i .  O flH aK O  o h  B ep H ji — 

O T p a c n b  c n p o B e p e H H b iM H  H a  a e j i e  pyK O B O ;iH T enaM H , 

H H ^K eHepHO-TeXHHHeCKHM H H paSO H H M H  Ka.XpaMH B blH - 

a e T  H3 npopbiBa, C T a 6 H JiH 3 n p y e T  n p 0 H 3 B 0 flC T B 0  h  y B e -  

penHO niarHeT miepea, e c u H  nonyHHT H c o 6 x o a H M y ro  

n o M o m b  c y B e p e H H o r o  r o c y / ia p c T B a .  n p e s H ^ C H i  a e j i a e i  

p e u iH T e jib H b iH  Bbioop b  nojib3y b c c m c p h o h  n o jm e p a c K H  

ro p H O -M e T a n y p rH H e c K O H  O T p a c u n  h  >KH3Hb no iiT B epvK .xa- 

eT  reH H an b H O C T b  T a K o ro  p e m e H H H . HrMK h  ArMK 
CTaHOBHTCH ro c y ;ia p c T B C H H b iM H  n p e ;[r ip n H iH H M H , no3fl- 
H e e  ArMK C TaH eT aK H K O iiepH biM  o G i i i c c t b o m , r a e  k o h - 

T p o n b H b iH  n a K e T  n p H H a a n e a c H T  r o c y .x a p c T B y .

B ycjiOBH Hx n e p B b ix  jieT  n e p e x o f lH o r o  n e p H O ^ a  c io m - 
n a  >KM3nenHO Ba>KnaH 3 a ,x an a  -  coxpaitumb ompacnb, 
3am eM  nocm eneH H o H apa u fiiea m b  n p o u 3 e o d cm e o , p a c -  
uw p H m b  Ho.xteHKJiamypy eb inycK aem oii npodyK ifim . B 
OTpaCJIH TpyflHJIHCb OKOJIO 7 0  TbICHH p a 60THHK0B, H 
n p e a n p n a T H J i 6 b iJ in  rp a ;io o 6 p a 3 y io m n M H . Hx c o x p a H e -  

HHe H p33BHTHe JOJI>KHbI 6bIJIH C n0C06CTB0BaTb B p e -  

rneHHH M H O *ecTB a coH H ajibH bix  3a,xaM -  cipoH T ejibC T B e 

HCHJIbfl, OObeKTOFi COUKyjlbT6bITa, C O ijaH H H  HOBbIX p a 6 o -  

h h x  M ecT h  A p ., a  b  KOHeHHOM H T ore  -  o 6 e c n e n H T b  c o h h -  
ajlbHO-3KOHOMHHeCKyiO CTa6njlbHOCTb H yCTOHHHBOCTb 

b CTpaHe.
ra pM onuH  im m e p e c o e  zo c y d a p c m e a  it n p e d n p u n m u it  

o m p a c jiu .
H H T ep ecb i ro c y /ia p c T B a  n  O T p acu n  b n e n o M  c o B n a -  

a a jiH . Bo-nepBbix, ro cy flap c T B O  CHHTano npnopH T eT H bi- 

m h  zijih HHBecTHUHH c(j)epaM H  M H H epajibH bie p e c y p c b i ,  

30H 0T 0, y p a H , HBeTHbie M e T a ju iu . M w k h o  6 b in o  c  h h m h  
SblCTpO BblHTH H a MHpOBOH pblHOK, a  BbipyHCHHyiO B a - 

jiiO Ty H cn0Jib30B aT b  a n a  p a  sBHTHa a p y r u x  o  rp a c jie K  s k o -  

h o m h k h .  B o -B T o p b ix , ruaBHOH cB oeH  3aflan eH  OHO
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onpeaejinjio coxpaHeHHe rpa*aaHCKoro M npa h  HauHo- 
HajibHoro cornacHH. fljia  MH0r0HauH0HajibHbix kojijick- 
thbob kom6 hh3tob 3to hmcjio o cH O B o n o jiara io iu ee  3Ha- 
HeHHe. B-TpeTbHx, n p o u e c c  3aKOHOTBopiie c in a  b CTpaHe 
6w ji neTKo copneH TnpoB aH  Ha SKOHOMHHecKyK) caMO- 
CTOHTejIbHOCTb [ipe/UipHHTHH, ,3363.11 HM npaBO H3 yCT3- 
HOBJieHHe CBH3CH C HHOCTpaHHblMH II3pTHC'p3MH, 3 TaK>KC
H eo6xoanM bie rapaHTnn HHocTpaHHbiM HHBecTop3M.

OflHH 33 apyrHM npHHHM3K)TCH np3BHTejll>CTBeHHbie 
peuieH iia, HanpaBJieHHbie H3 0K333HMe noM om n n n o a -  
aep*K H  npeanpnHTHHM oipacjiH . 1 OKTa6pa 1991 r. no  
peineHHK) np3BHTejlbCTB3 peCIiyO.THKH H B COOTBeTCTBHH 
C 33KOHOM «06 OCHOB3X rOCyaapCTBeHHOH He33BHCHMO- 
cth Pecny6nHKH Y36eKHCTaH» 6bui co3aaH  KOHuepH 
«Kbi3biJiKyMpeaMeT30Ji0T0». 11 p e a mctom e ro  a earejib - 
HOCTH CT3J1H reO JIO I'O pa3B C aK a, H a y H H b ie  H C C JieaO B aH H a, 

np0eKTHp0B3HHe, CTpOHTejIbCTBO, ao6bIH3 H nepepaooT - 
Ka 30Ji0T0C0aep‘/Kamnx h a p y r n x  p y a  c BbinycKOM Bbico- 
K0K3HeCTBeHHbIX MeTajDIOB, COeaHHeHHH, K0HUeHTp3T0B, 
npoayKUHH M3UlHHOCTpOeHH5I, CTp0HM3TepHajl0B H H3- 
aejiHH H3 hhx , mHpoKoft raMMbi TOBapoB H apoaH oro n o-  
tpe6jlCHHM.

CHJlbHeHUIHM CTHMyjIOM K aKTHBH3aUHH 3KOHOMHHe- 
ckoh  aeaTejTbHocra H rM K  CTaJio npHHHToe b 1992 r. 
Ka6HHeTOM M h h h ctp o b  Pecny6nHKH Y36eKHCT3H f lo -  
CTaHOBJieHne «0 Mepax n o  oG ecneieH H io counajibH o- 
3K0H0MHHecK0r0 p33BHTHa 33p3(j)m3H-Y HKyay KCKOIO 
peraoH 3 b 1992-1995 rr. n  c t3 6 h jih 3 3 u h h  pa6oTbi n p ea -  
npnHTHH H rM K » . Bmjih p33p36oT3Hbi h  yTBepacaeHbi 
MeponpnaTHa, H3np3BJieHHbie Ha noBbimeHHe 3(|k |)ckthb- 
HOCTH pa60TbI K0m6hH3T3 B COUH3JlbHOH ccjiepe, B p33BH- 
th h  cbipbeBOH 6a3bi, Ha npoH3BoacTBo xhm h hcck hx  p ea-  
reHTOB H M3TepH3JI0B a f f l  K3nHT3JIbH0r0 CTpOHTeJIbCTB3, 
yjiynmeHHe B oao-, T330-, 3JieKTpocHa6)KeHHa h cb83H. 
CneUH3JIHCT3MH KOM6HH3T3 6bIJI3 pa3pa6oT3H3 a o jn o -  
BpeMeHHsa nporpaMMa ybcjihhchhh BbinycKa 30Ji0T3.

T3K3H >Ke MOIUH3H noaacp>KKa OKaibiBaerca A r M K . 
rip3BHTejlbCTB0 IipHHHM3CT Il0CT3H0BJieHHe «0  Mep3X 
no ct36hjih33uhh A F M K  b 199 4  roay». KoMOMHary 
Bbiae.naioTca 17,8 mjih. aoji. C II1A cpokom Ha asa roa3. 
B 1995 r. onepeaHbiM nocTSHOBJieHHCM np3BHTejibCTB3 
«0  Mepsx no ct36hjih33uhh psooTbi, TexHHMCCKoro ne- 
peBOOpy>KCHHa H peKOHCTpyKUHH A r M K  H BBOay B aeK- 
CTBHe 06bCKT0B 5KHJIbH H KyjIbTypHO-6bITOBOrO H33H3He-
hhh H3 1995-1996 roabi»  Bbm ejiaerca e m e  40 mjih. a o n . 
CIIIA. ripeaocTSBJiaeTca np3B0 ycTaHOBneHna CBo6oa- 
Hbix aoroBopH bix ueH Ha orrpy>KacMyK) npoayKUHio. 
B ojiee 50% ao x o a o B  ot npoaaBaeM oii npoayKUHH 
ArMK Hcnonb3yeT Ha noK pw rae co6cTBeHHbix p a cx o -  
aoB. IIpHHHM3eTca np3BHTenbCTBeHHaa IIporpaMMa p e-  
KOHCTpyKUHH h TexHHHecKoro ncpeBoopy>KeHHa ArMK 
Ha 1997-2007 r r .

B OKeroaHbix nHBecTHUHOHHbix n p o r p 3MM3x  n p e-  
aycM3TpHB3ioTca peKOHCTpyKUHa h M oaepHH3auna  
o6opyaoB3H H a, BHeapeHHe coBpeMeHHbix TexHOJioraii 
b OTpscjiH, c|)HHaHCHpoB3HHe n 0a r 0T0BKH aJia Hee K3a- 
pOB. HcjiaM KapHMOB H np3BHTejlbCTB0 Y36eKHCT3H3 
HeH3MeHHo rioaacp>KHBaioT 060CH0BaHHbie npeaJio>Ke-

HHa KOM6HH3TOB n o  yBejIHHeHHIO npOH3BOaCTB3 30J10- 

Ta h uB eT H bix  M eT3JiJioB. n p u H a T b ie  hmh nocT aH O B Jie- 

HHa c n o c o 6cTB O B ajin c t 3 6 h j i h 3 3 u h h  h x  p a 6oT b i, o6ec- 
neH eH H K ) ero c n e u n a jin c T S M H  h  paSoHHMH b b ic o k o h  

KB3JlH(j)HK3UHH, nO C JieayiO IU eH  peKOHCTpyKUHH H p 3 3 - 

b h t h k )  k o m 6 h h 3 t o b ,  3  n o j iy ie H H b ie  K p y n H b ie  K peaH Tbi 
6bIJlH H Cn0Jlb30B 3H bI UJlfl 33M eHbI TOpHOTpSHCnOpTHOrO 

o 6 o p y a O B 3 H H a , C 03a3H H a HOBbIX npOH3BOaCTB H BCKO- 
pe B03Bp3IUeHbI.

M pe3BbiH3HHO B aw H O H  GbiJia T3K)Ke B 3B eineH H 3a n o - 

J1HTHK3 n p 3 B H Te Jlb C TB 3  n o  peO p r3H H 3 3U H H  nO JIH TH H e- 

CKOH H 3KOHOM H3CCKOH CHCTeM . E blJIH  C(j)OpMHpOB3HbI 

np 3BO B bie ocH O Bbi ro c y a 3 p c T B 3 , n p H H a T3  K o H C T H T y u n a  

P e c n y S jiH K H  Y 3 6 c k h c t 3 h ,  O TBeM aram aa BceM aeM O K pa- 

TH q e cK H M  Tp e 6 o B a H H H M  M n p o B o ro  c o o 6 m e c T B 3 . B cjio xc- 

HOH 0 6 m e C TB e H H 0 - n 0JIHTH H eCK0 H , SKOHOMHHeCKOH H 
ae.M ()ip 3(|)H 'iecK 0H  o S c ia n o B K e  p y K 0 B 0 a c T B 0  p e c n y o jm - 

k h  6 e p e T  K y p c  Ha C TpO H TejIb C TB O  c o u n a jib H O - 

0pH eH TH p0B3H H 0H  3KOHOM HKH. n p H H H M 3 K )TC a  3aKOHbI O

c o 6 c t b c h h o c t h ,  n p e a n p n a r a a x ,  n p e a n p H H H M a T e u b C T B e ,

BHeUIHe3KOHOMHHeCKOH nOJIHTHKe, 63HK3X H 63HKOB- 

c k o h  aeaT e jib H o cT H , o p a 3 ro cy aap cT B JieH H H  h  npiiB aT H - 

33UHH HM ymeCTB3, O X03aHCTBeHHbIX SCCOUHaUHaX H 
oo -beaH H C H nax . C e p b e 3 H b ie  n ep eM eH b i n p o n c x o a a T  b 

ccjjepe BHeniHeSKOHOMHHeCKHX OTHOUieHHH, npH H H M a- 

lOTCa 3aKOHbI <<06 HHOCTpaHHbIX HHBeCTHUHaX H r 3 p a n -  

THaX aeaTejIbH O CTH  HH0CTp3HHbIX HHBeCTOpOB», 
« 0  63H K poTCTBe», «0  BneiiiHe3KOHOMHLiecKOH a e a  re jib -  

HOCTH». 3 t o  n03B O JiaeT  3H3HHTeJlbHO p acn iH p H T b  3KOHO- 
M H H ecK yio a e a T e n b H o c T b  C T p3m ,i, c o 3 a a T b  6,n a r o i ip n a i -  

H bie yCJIOBHa a n a  HH0CTp3HHI,IX HHBeCTOpOB.

rioddepoKKa TIpe3udeHma — eaoKHbiii tpatcmop coxpa- 
HemiH ompacjiu.

HCJ13M KapHMOB JIHHHO BHHK3CT B npo6jieMbI OT- 
P3CJIH. I locem aei MypyHTay, rae  H3-3a HeaocTaTOHHO- 
ro (J)HHaHCHpOB3HHa nOCJieaHHX JieT 33MeTHO OTCT3Ba- 
J1H BCKpblUIHbie p36oTbI, H SblJIO He06x 0aHM0 6e30TJI3- 
r3TenbH0 npno6peT3Tb 6ojibmerpy3Hbie s b t o c s m o c b s -  

nbi 3anaaHbix KOMnaHHH, cnoco6H bix paooT3Tb npn  
Sojibuion rny6HHe Kapbepa. npaBHTeubCTBo Bbiaejiaer 
KpynHbie Bajnorabie KpeaHTbi Ha npHoGpcTCHHC h o b c h -  
uieii TexHHKH.

B 8 0 - e - H a n a j i e  9 0 - x  r o a o B  H a m h p o b o m  pw H K e n p o -  

H 30u iJi0  n a a e H H e  c n p o c a  H a y p a H  -  BavKHenmMH CTpa- 
T erH necK H H  M a T e p n a ji. K pH 3H c K o c H y n c a  aa>Ke B e a y iu n x  

y p a H o a o 6b iB aio iu H x  c ip a H ,  r a e  3aK pbiB ajiH Cb n p e a n p n -  

a r a a .  H. KapHM OB noH H M an, h t o  b  3 t h x  y c n o B H a x  y p a -  
HOBOMy u e m p y  -  Y n K y a y n y  rp o 3 H T  K a ia c ip o c |) a . H  

TOJibKO o p ra H H 3 a u H a  3 a e c b  n e p e p a 6oTKH 3 0 Ji0 T 0 C 0 ae p - 
>K am nx p y a  K p y n H b ix  M ecTopo>KaeHHH / l a y r b n x a y  h  

K o K n aT ac  m o> kct co x p aH H T b  >KH3iib b  s to m  p e r a o H e .  

npaB H T eubC T B o B b ia e n a e T  K pynH biH  K p e a n T  jyisi n p o -  

ao jD K eH n a 3 aK 0H cepB H p0B aH H 0r0  a s a a u a T b  JieT H a3 aa  

CTpoHTejibCTBa rn a p o M e T a ju iy p rH H e c K o ro  3 a B o a a . 0 6 -b -  

aBJiaeTca H acToauiH ii p e c n y 6jiHKaHCKHH « x a in a p » , k  B03Be- 

aemno TM3-3 npHBJieKaioTca jiyH iim e crpoH TejibH bie o p ra -  

m i3 au n H . MeHee iicm 3a  a s a  ro a a , H ecM orpa Ha rpoM aanbie

TpyaHOCTH, CJIO>KHOCTH C (J)HHaHCHpOBaHHeM, Ha CTpOHTejlbCTBe
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r M 3 -3  npOH3BOflHTejlbHOCTbK) 2,5 MJIH. 1 OKHCJieHHOH pyflbl 
b ro;j 6bui BbinonHeH mnoccajibHbin o&beM CTpoHTejibHo- 
MOHTcDKHblX pa60T. 14 HIOHH 1995  T. Ha TOp*eCTBa no  
cjiynaio  BBO^a yHHKanbHoro 30JioTo,ao6biBaiOLuero k o m - 

nneKca npH6bin H. KapnMOB. I M 3-3  cTan /lerm neM  
He3aBHCHMoro y36eKHCTaHa. B  2 0 0 8  r .  6bina BBeaeHa b  

3KcnjiyaTannK) BTopaa o n ep eab  saBO^a ann nepepa6oTK n  
ynopH bix cyjih(|3H;iHO-MbiiiibflKOBncrhix p y a  np on3B oan - 
TejIbHOCTbK) 4 ,7  MJIH. t.

IlepBbiH Ilpe3HfleHT y36eKHCTaHa H. KapnMOB noce- 
m aer ArMK, r/ie c ero 6naroc.noBeHHa HannHacTCM 
CTpOHTejlbCTBO a(j)(f>HHa>KHOrO npOH iBO/tCTBa. AjlMajlblK- 
naHe coBMecTHo c 3apa(j)maHCKHMH KOJiJieraMH 3a KopoT- 
khh  cpoK nocTpoHJin Ha MeaenjiaBHJibHOM saBoae a(})(f)H- 
Ha>KHbiH nex n oh BCTynaeT b CTpon b 1992 r. BcKope 
30JI0T0 AjiManbiKa riojiynaeT cTaTyc «OnmManbHOH no- 
CTaBKH» Ha JIOHflOHCKOH OHp'/KC OJiar OpOAHblX MeTajUIOB, 
a uoijH ce TaKon ace cTaTyc Ha 6np>fce uBCTHbix MeTaji- 
jiob nonynaeT KaTojjHaa mcjb. Flo HHHUHaTHBe H. Kapn- 
MOBa Ha Y36eKCKOM MeTanjiyprnHecKOM KornGHHaTC C03- 
aaerca KpynHoe HMnoprosaMcmaFomee maponpoKaTHoe 
npoH3BoacTBo h  oho nojiHocTbio o6ccncMHBaeT noTpe6- 
HOCTH OTpaCJIH B MCJIFOIHHX UiapaX.

B A jiM ajib iK e b  1997 r .  BBOflHTca H H H O B annoH H oe 
H M n o p ro s a M c m a ro iu e e  nporoBO flCTBO  3 M y n b cn o H H b ix  

B3pbiBHaTbix B em eciB  (3BB) npoHSBOflHiejibHocTbK) 40

TbIC. t B rofl. 3 t 0  Jiaei B03M05KH0CTI. He TOJIbKO CHH3HTb 

ce6ecTOHMocTb B3pbiBHbix pa6oT, HO H MexaHH3HpOBaTb 
Tpy^oeMKHH n p o u e cc  3apaflKH cKBa»HH Ha OTKpbiTbix 
ropHbix pa6oT ax. BaacHenmHH o&beKT b b o / j h t c h  b crpofi 
3a (jiaHTacTHHecKH k o p o t k h h  cpoK -  ceMb MecaneB. 
n o3flH ee Ha 3aBoae ycTaHaBJiHBaeTca flononnHTejTbuaa 
annapaT ypa an a naTpoHHpoBaHna B3pbiBHaTbix BemecTB, 
h t o  n03B0JiaeT ncn0Jib30BaTb nx H a i k o t c m h m x  p y /iH H - 

Kax c  napaMeTpaMH s k o h o m h h h o c t h  h  6e30nacH0CTH 
Ha MHpOBOM ypOBHe. Il03aH ee TaKOe * e  npOHSBO/ICTBO 
BCTynaeT b CTpoii h Ha HaBOHHCKOM TMK.

T aK H M  o 6 p a 3 0 M , n p n  n o a a e p a c K e  H c j ia M a  K apH M O B a 

n  F Ip aB H T ejib C T B a C T paH bi n p e i in p w a T n a  o T p a c j in  k  c e p e -  

a H H e  9 0 -x  ro f lO B  B b ix o /ia T  H3 n p o p b iB a ,  C T a6H jiH 3H pyiO T  

n p 0 H 3 B 0 flC T B 0  h  y B e p e H H o  p a c n i H p a i o r  B b in y c K  o c h o b -  

h o h  h  n o n y r a o H  n p o a y K U H H . M 3 r o a a  b r o a  B B o a a T c a  b 

C T p o n  H O Bbie n p 0 H 3 B 0 flC T B eH H b ie  o 6 b e K T b i h  o 6 b e K T b i 

c o u n a n b H o n  H H (J )p a c T p y K T y p b i.

CTpaHe HywHO Bee 6ojib ine  MeTanna — 30Ji0Ta, Mean, 
ypaHa. J\nn BbinojiHeHna yciaHaBJiHBacMoro rocyaapcT - 
b o m  3aKa3a H a 30Ji0T0 H3 ro/ia  b  r o a  yaejiHHHBaioica 
o6beM bi a o 6 b in n  n  nepepa6oTK n 30Jioioco;iep>Kainnx 
pyfl. IloaBJiaiOTca HOBbie, HHHOBauHOHHbie TexH onornn  
h x  n ep ep a6oTKH H a rH/ipoMeTajiJiyprMMecKMx jaBO;iax, 
n03B0JiaK>mHe noaaep>KHBaTb iaAaHHVK) peHTa6ejib- 
HOCTb npon3Bo;jCTBa. KaTOflHyK) MCjb M npoBoro Kane-

Ha OTKpbiTMM ruflpoM eTajinyprM H ecK oro 3aBOfla Ns 3 b  YHKyayKe (1993 r ) .
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CTBa ArMK caMOCTOHTejibHo peanH3yeT Ha J Io h ao h ck o h  
6 m p>kc u B e T H tix  M eTannoB .

A h t o  K aca eT ca  y p a H a , t o  HrMK aB JiaeT ca  eaH H CT- 

BeHHbiM b Y36eKHCTaH e o n e p a T o p o M , o cy m ecT B Jia io iu H M  

a o 6b in y  y p a H a  h  n p 0 H 3 B 0 a cT B 0  H a 3 K cn o p T  t o t o b o h  
npoayK U H H  b  B H ae 3aKHCH-OKHCH y p a H a . Ha e r o  ao jn o  
n p H x o a w T c a  6onee 90%  c t o h m o c t h o f o  o 6bCM a iK c n o p r a  

KOM6HHaTa. n o K y n a T e jiH  y p a H a  3H aioT  -  Y36eK H CTaH - 

c k h h  y p a H  a e m e B jie , H rn n e  h  3K 0Ji0rH M nee M u o rn x  H a

MHpOBOM pblHKe. OaHH H3 CCKpeTOB -  B IUHpOKOM npH- 
MeHeHHH MeToaa noa3eM Horo BbimejianHBanHa ypaHa. 
B YnKyayKe nepBbiMH b  MHpe c t 3jth a o 6biBaTb ero  c 
noM ombio 3Toro MeToaa h c 1994 r. ypaH Ha K0M6HHaTe 
a o 6biBaeTca tojim co sth m  c n o c o 6oM.

C 1992 n o  2007 r r .  n p H p o a n b m  y p a H , n p o H S B o a n -  

MblH HaBOHHCKHM TMK, peaj]H 30B bIB ajlC a TOJibKO B 

CIIIA. C 2007 r .  p a c n m p a iO T C s  pbiHKH c6 b iT a  T p a a n u n -  

o h h o h  h  HerpaaHUHOHHOH npoayK U H H . T aK , b pa3 H b ie  

r o a b i  re o rp a c jjH a  3 K cn o p T a  y p a H a  B K Jitonana C1UA, Kh- 
raH , M noH H io, A b c t p h io  h  H c x h k ) . B e a e T c a  p a 6 o T a  n o  

p a c in n p e H H io  re o rp a c Jw H  3 K cn o p T a  n p n p o a H o r o  y p a H a  b 
FOvKnyto K o p e io  h H H a m o , n e p p e H a T a  aMMOHHa b  K n T a ii 
h HpaH.

K ypc na uwneHcueHoe pa3eumue npom eodcm ea 30- 
noma, ypana u  M edu.

O chobhoh npoayKT HaBOHHCKoro KOM6HiiaTa -  30J10TO.

E r o  p eaJ iH 3 au H a  (jio p M H p y er 0CH0BHyK) n a c T b  (Jm H aH co- 
b o h  6a3bi r ip e a n p n a T H a  c yneTO M  b m c o k o h  jiHKBHaHOCTH 

30JI0T a Ha MHpOBOM pblH K e H n p H  yCJIOBHH, HTO 3aTpaTbi 

H a e r o  n p o H 3 B o a cT B o  6 y a y T  H H * e  u eH b i e r o  p eanH 3auH H  

r o c y a a p c T B y . 3 o j i o t o  HM eeT c T p a T e rH n e c K o e  3H aneH H e 

a n a  p e c n y 6 jiH K H , h  H a e r o  n p 0 H 3 B 0 a cT B 0  e>KeroaHO y c -  
T aH aB jiH B aerca  ro c y a a p c T B e H H b iii  3aK a3. 3 o j j o t o  -  n acT b  

3 0 Ji0 T 0 B am 0 T H 0 r0  p e 3 e p B a  n io G o ro  ro c y a a p c T B a  — a n a  
H cn0Jib30B aH H a h  a n a  c rp a x o B a H H a  KpeaHTOB h  a p y r n x  

P h c k o b . OaH O B peM eH H O  B e a y T c a  HHTeHCHBHbie r e o n o r o -  
p a3 B eao H H b ie  p a S o T b i H a c o n p e a e .ib H b ix  y n a c T K a x , p e -  

3yjibT aT bi KOTOpbix n 0 3 B 0 Jia i0 T  H apam H B aT b o 6 ie M b i 

p a3 B eaaH H b ix  3 a n a c o B  M eT aju ia . Ha ArMK 30J10T0 n p o -  
H 3B oa»T  n o n y r a o  c n e p e p a 6 o T K o ii  p y a  UBeTHbix M eTan- 

j to b , a TaKHce ao6 b iB a jO T  e r o  H a n o a3 eM H b ix  p yaH H K ax .

OcHOBHyio M accy 30Ji0Ta nonynaiOT H3 Kapbepa 
M ypym ay c h h 3 k h m  coaep*aH H eM  MeTajuia b  p y a e .  
3 t o  rnraH TCK H H  o 6ieK T, b  k o to p o m  e>KeroaHO a o 6biBa- 
eTca nopaaK a 5 0 %  30Ji0Ta p e c n y 6jiHKH, h t o  aBJiaeica  
yHHKanbHbiM a n a  30JioToao6biBaiomeH npoMbiuuieHHO- 
c t h  Mnpa. Tenepb, Ha 4 - h  h  5 - h  onepeaH  o c b o c h h h  o h  
coeanH H jica c  Mecropo>KaeHHeM MiOTeH6aH, rjiy6HHa 
Kapbepa a o c r a r n a  6 5 0  m. Ha t 3 k o h  r:iy6HHe HanGojiee 
3(})(})eKTHBHa UHKjiHHH0-n 0T0HHaa TexHOJioraa, ee c h c t c -  
MaraHecKH BHeapaioT h  pa3BHBaioT Ha Kapbepe. l  o p a o -  
CTbio KOM6HHaTa CTan n p n u a T b iH  b  2 0 1 1  r. b  3Kcnjiyaxa-

Ha nonnroH e no «3eM H o ro  BbimenaHUBaHMH ypaHa.
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UHK) KpyTOHaKjiOHHbiH KOHBCHcp KHK-270 h  a p o 6 w ib H O -  

neperpysoM Hbiii kom iijickc. Flo BbicoTe KpyTOHaKJionno- 
ro TpaHcnoprapoBaHHa 270 m  h npoHiBoaHTeabiiocTH  
3500 t/h koh b ch cp  He HMeeT paBHbix b m hpoboh npaKTH- 
Ke. Ero y r o j i  n o a -b e M a  37°, hh H a o a h o m  n p e a n p n a T H H  

C TpaH  M n p a ,  H M e io m e M  K O M iuieK C bi U I I T ,  y r o j i  n o a t e M a  

H e n p e B b iu ia e T  1 5 ° .

Bueapenne yHHKanbHoro KOMnneKca o6ecneHHBaeT 
npoaoji)KeHHe pa3pa6oTKH MecTopoacaeHHa MypyHTay 
OTKpbiTbiM c n o c o 6oM ao rn y6HHbi th c h h h  m ctpob . 
K H K -270, n 0MHM0 chh^kchhjj 3aTpaT n noBbiiueHHa 3(J)- 
(JieKTHBHOCTH Hcn0Jib30BaHHH KapbepHoro 3BTOTpaHC- 
nopTa, n03B0JiHJi c o 3 a a i h  ao n o jiH H ic jib H O  130 p a f io n n x  
MecT. B 2 0 1 3 -2 0 1 4  rr. Ha MypyHTay ju i a  T p a H c n o p r a -  

poBKH ro p H o fi  M accb i b paM K ax n p o rp a M M b i M oaepH H ’ia -  

uhh ropHOTpaHcnopTHoii TexHHKH 6buiH n p n o6peTeHbi H 
BBeaenbi b 3KcnjiyaTauHio 6ojibuierpy3Hbie aBTocaMO- 
CBanbi rpy30n0flieMH0CTbK) 2 2 0  t h MouiHbie 3aeKTpHHe- 
CKHe 3KCKaBaTopbi 3 K r -2 0 K  c eMKOCTbro KOBiua 2 0  nr. 
HaKflCHbi cym ecT B eH H b ie  p e3 ep B b i yBCJiHMeHHH B binycK a 

30Ji0Ta 3a c n e T  yB ejiH ^enuM  o6i>eM a n e p e p a o o T K H  3a- 
CKJiajHpoBaHHOH 3a6ajiaH C 0B 0H  p y a b i .

H 3 roaa b  roa p o c jiH  o 6 i.eM b i n ep e p a 6 o T K H  p y a b i  Ha 

rnapoMeTajuiyprHHecKHX saBoaax. Ha I M3-2, rae  ocy- 
uiecTBJiaeTCfl noanbin  h h k ji -  o t  apo6neHHH Mcxoanoii 
p y a b i  ao n o a y n e H H a  t o t o b o h  npoayK H H H  b BH ae cjtmt-

kob so jio ia  Bbiciueii npo6bi -  roaoBaa npoHSBoaHTejib- 
HOCTb no3TanH0 B03pacTaaa — o t  2 0 ,0  mjih. t b 1991 r. 
ao  3 8 ,5  mjih. t b 2 0 1 7  r. TaKon rjiaHTacTHMecKHH pocT
CTan B03M0>KHbIM 3a CMCT npOBOaHMOTO Ha nOCTOSHHOH 
0CH0Be KOMtuieKca pa6oT no TexHHnecKOMy nepeBoopy- 
5KCHHK), BBOaa HOBbIX MOHIHOCTCH, BHCapCHHH CneUHa- 
ancTaM H HFMK pesyjibiaTO B  HaywHhix HCcaeaoBaHHH 
no coBepiueHOTBOBaHHK) TexHoaorHHecKHx npoueccoB.

KaK OTMCMajiOGb, b 1995 r. cocT oaaca nycK TM3-3 no  
TexHOJiorHH nepepa6oTKH OKHcaeHHbix p ya . 3anacbi 
OKHcaeHHbix p y a  orpaiwHCHbi (1 5 - 2 0  % pa3BeaaHHbix 
3anacoB), nosTOMy Ha HrMK npoBoanaHCb HHTeHCHBHbie 
HayHHO-nccaeaoBaTeabCKHe pa6oTbi, HaripaBJicHHbic Ha 
bobjicmchhc b nepepa6oTK y ynopH bix sojiorocyjibcJjHAHbix 
p y a  M ecTopo*aeHHH KoKnaTac h / [ a y ib m a y  h BHeape- 
Hne 3(J)(J)eKTHBHOH lexHOJioiHH hx nepepa6oTKH. n o  pe- 
3yabTaTaM npoBeaeHHbix pa6oT b KaHecTBe H an6oaee  
npHCMJiCMoro BapHaHia Gwjia Bbi6paHa rexHOJioi Ha 6aK- 
TepHaabHoro OKHcaeHHa 3oaoTocyab(j)HaHoro (j)aoTauH- 
OHHoro KOHueHTpaTa. CipoHTeabCTBO KOMnaeKca no ne- 
pepa6oTKe ynopH bix 3oaoTocyab(})HaHbix p y a  Ha IM3-3 
6buio HaiaTO b 2 0 0 5  r. n 3aBepuieHO b KopoTKHe cpoKH. C 
2 0 0 8  n o  2 0 1 0  rr. 6buin n03TanH0 BBeaeHbi b 3KciuiyaTa- 
UHio 1-a h 2 -a  onepeaH  K pynHeniueii b MHpe ycTaHOBKH 
oaKiepHajiiiHoi o  OKHcaeHHa 3oaoTocyab(J)HaHoro cjuiOTa- 
HHQHHoro KOHueiiTpaTa. B nocaeaH H e r o a u  Ha TM3-3

KpyTOHaK/iOHHbiM  KOHBePiep KHK-270 Ha K a p b e p e  M y p y H T a y  (2010 r.).
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AonojiH H 'rcjibH O  6b in a  n o cipo eH a jih h h a  m okuhkjioboh 

(J)J10TaiIHH, BBCflCHbl B 3KCnjiyaiaUHK) y3JlbI <})HJlbTpanHH 

SHOKeKa. 06>K H r B c e ro  n p o f ly ic ra  EMOKC n03B0Jin.ri n o -  

BblCHTb H3BJICHCHHC 30JI0Ta Ha 1 3 % . B  2012 r . BBOflHTCa 
yH H K anbH aa H a ru io m a flK e  H a B o n n c K o ro  ropH O - 

M e T ajinyprH H ecK oro  KOM6HHaTa copG uH O H H aa T exH o.no- 

rna c  npHMeHeHHeM b KanecTBe c o p 6eHTa aKTHBHpoBaH- 
Horo y r n a ,  a  xaioK e x ex H O Jio n ia  f le c o p o n H H , 3 jieK TpojiH 3a 

h  peaKTHBauHH y n i a .  O h h  n03B 0JiH jin  HCKJiiOHHib Bpezi- 

h w h  (J)aKTop n p H p o f lH o ro  y n ie p o f lH C T o ro  B em ecT B a c y n b -  

4>HflHbix p y a  b n p o n e c c e  c o p 6uH O H H oro Bbim ejiaHHBaHHa 
H yBejIHHHTb HiBJTCMeHHe 30JI0Ta Ha 5 -1 0 % .

K anH T anbH bie  n ep eM eH b i n p 0 H 3 0 iu jiH  h  H a C T ap en - 

rneM  yHHKajibHOM n p e f ln p H a r a H , KaKOBbiM aB JiaeT ca 
TM3-1, CTaBiiiee H eflaBH o pyfloynpaBJiCHHCM. 3aBOfl 
c o 3 fla B a n c a  zuia h sb jtch c h m m  y p a H a  h  np0H 3B 0flC TB a o k h -  

CH-33KHCH y p a H a . / I o j i t h c  ro f lb i  3 flecb  O T p a 6 a T b iB a n H C b  

HOBbie TexHOJiorHH o 6 o ra m e H H a . CncTeM aTH H ecK H  p o c -  

j ih  o 6beM bi n e p e p a o o iK H  p y flb i, a  3aTeM h  pacT B o p o B . 

Bo3HH KaiIH HOBbie JIHHHH H HOBbie TeXHOJIOrHH. B CB33H
c  coK pam eH H eM  ypaHOBOH p y flH o n  6 a 3 b i, b  1994 r .  H a 

TM3-1 p y f lo -n e p e p a 6a T b iB a io m a a  c x e M a  6b in a  n e p e -  
C T poeH a c  ypaHCOflep>KameH H a 3 0 J i0 T 0 C 0 fle p * a m y K ) 

p y f ly ,  naw aT  B binycK  3 0Ji0T a b  n o jiy (J)a6pH K aTe. B j ia ro f la -  
psi TexHHHecKOMy nepeBOopy>KCHHio h  p eK O H C ip y K iu m  

fle iic T B y io m H x  t c x h o j i o i  h ^ c c k h x  n e p e f le n o B  b  n e p e p a -  
6oTK y BOBJiencHbi 30Ji0T0C 0flep>K am H e p y f lb i M e n .ip e x  

MecTopo>KfleHHH, yB enH H H Jiacb n e p e p a 6oTKa p y flb i h ,  

COOTBeTCTBeHHO, npOH3BOflHTejIbHOCTb 3aBOfla.
Ilap a jijie jib H O  b  O T pacnH  o cy m ecT B jian H C b  CTpyK Typ- 

H bie npeo6pa30B aH H H . B 2 0 0 2  r .  I IpaBHTeJibCTBOM CTpa- 

Hbi npH H H M aeTca c y f lb 60H0CH0e  p e m e H H e  -  b  cocT aB  
H rM K  h  ArM K n e p e f la io x o i  B x o flH B in n e  b  0 6 b e f lH H e -  

HHe «y36eK30Ji0T0» Bee nofl3eMHbie pyflHHKH, a Tai<>Ke 
M apflxcaHGyjiaKCKHH 30Ji0T0H 3B JieK aTejibH biii n e x  

(M3HU,), A m p eH C K aa  h  M aflaKCKaa 30Ji0T0H 3B JieK aTejib- 

H bie 4>a6pHKH. O c h o b o h  a n a  yB ejiH H eH na 06b eM 0B f lo S b i-  

h h  p y f lb i 3 flecb  CTano ocB oeH H e K p y n H b ix  K anH T ajibH bix  
Bjio>KeHHH Ha ro p H o -K a n n T a jib H b ix  p a 6o T a x , C TpoH T enb- 

CTBe H 06H0BJieHHH OCHOBHbIX (|>OHflOB pyflHHKOB. BkJIIO- 

neH H e s t h x  n p e f ln p n a r a H  b  co cT aB  KOM6nHaTOB c n o c o 6- 

CTBOBajio p o c T y  np0H 3B0flCTBa 3 0Ji0T a h  cb ipbC B oii 6 a3 b i 
o ip a c j iH .

B 2009 r .  Ha 6 a 3 e  3apM H TaH C K on 30Ji0T 0pyflH 0H  6 a3 b i 
H a n a jio c b  CTponTenbCTBO 30Ji0T 0H 3B JieK aT enbH 0r0  k o m - 

n jie K c a . 3 t o  6b in  n a c x o a m n H  « x a m a p » ,  n p e fliip n > n n > i 

HrMK f le jie rn p O B a jin  c b o h x  jn o f le n  H a CTponTenbCTBO 

3 T o ro  y f la p H o ro  o 6beK T a. B aTM occfiepe B c e o 6m e r o  s h -  

T y3na3M a 3a  11 M e can eB  c o o p y a c a e T c a  n e p B a a  o n e p e f lb  

TM3-4 npOH3BOflHTejIbHOCTbK) OflHH MHJIJIHOH TOHH 
p y flb i b  ro f l .  B 2012 r .  B B efleH a b  3 K c n jia T a n n io  B T o p aa . 

TM3-4 -  B T o p o n  rn flp o M eT ajin y p rH H ecK H H  3aBOfl, n o -  

CTpoeHHbiH b  p e c n y S jiH K e  3 a  ro f lb i  He3aBHCHM0CTH, 
npeflM eT  B c e o S in e n  ropflO C TH . B 2013 r .  3aBOfl Bbiincxi H a 

nOJIHyiO FipOH3BOflCTBeHHyiO MOIUHOCTb, paBHOH 1,8 
m jih . t p y f lb i b  r o f l .  I Iep ep aG o T K a p y f lb i 3 f le c b  o c y m e c T B - 

n a e T c a  c  n cn 0 J ib 3 0 B aH n eM  HHHOBanHOHHbix T ex H O Jio ru n  

HHTeHCHBHOH rpaBH TaU H H  H HHTCHCHBHOrO B bim ejiaH H -

BaHna 30JioTocoflep>Kainero KOHneHTpaTa. nepepa6aTbi- 
BaeT 3aBOfl pyflbi MecTopoacfleHhh MapMHTan h TyacyM- 
can. H pa6oTaeT «KaK Hacbi», eviceroAHO np0H3B0flHT 
npoflyKUHH Ha 250-300 mjih. floJuiapoB CIUA. CeroaHa 
TM3-4 -  nepcneKTHBHoe pa3BHBaioineeca npeflnpnaTHe, 
HapauiHBaioinee np0H3B0flCTBeHHbie mouihocth. 3flecb 
TpyflHTca okojio 4500 pa60THHK0B, 60% KOTOpbix co- 
CTaBJiaiOT M0Ji0fle>Kb, BbinycKHHKn cpeflHe- 
cnenHajibHbix, np0(j)eccH0HanbHbix h bmciuhx yneGHbix 
ynpeacfleHHH pecny6jinKn.

Ha A rM K  HHTeHCHBHO Bejincb pa6oTbi no peKOHCT- 
pyKUHH 30JioTo;io6biBaioinnx npeflnpHaran, MeflHopyfl- 
HblX K apbepO B , CepHOKHCnOTHOrO npOH3BOflCTBa, H3- 

BecTKOBoro 3aBOfla, Tenno3JieKTponeHTpajiH h pafla o6b- 
eKTOB HHHKOBoro h MeflenjiaBHJibHoro 3aBOflOB. Coopy- 
acajica MOUIHblH KOMnjieKC UHKJIHHHO-nOTOHHOH TpaHC- 
noprapoBKH pyflbi Ha pyflHHKe KanbMaKbip, oh o6ecne- 
hht npHpocT TOflOBOH flo6biHH pyflbi b o6beMe 6on ee  10 
mjih. t. OflHOBpeMeHHo Bejiocb TexHHHecKoe nepeBOopy- 
/kchhc (})ji0TanH0HH0r0 oTfleneHHa MeflHoii o 6oraTH- 
TejibHOH (})a6pHKH h peKOHCTpyKuna ee flpo6HJibHo- 
oGoraTHTejibHoro KOMnneKca.

B 2010 r. Hananacb npoMbinuiCHHaa floGbina h nepe- 
pa6oTKa pyflbi Ha MecTopoacfleHHH nojiHMeTanjiHHecKHx 
pyfl «XaHflH3a» b CypxaHflapbHHCKoii oSjiacm, c npo- 
H3BOACTBOM KOHUeHTpaTOB MeflH, CBHHUa H UHHKa. Ha 
MefleiiJiaBHJibHOM 3aBOfle BOinna b CTpon nenb nnaBKn b 
KHflKOH BaHHe (npouecc BaHiOKOBa). B 2013 r. Ha Tep- 
pHTOpHH AHrpeHCKOH C33 BBefleH B CTpOH 3aBOfl no 
np0H3B0flCTBy MeflHbix xpy6. B 2013-2014 rr. BbinojiHe- 
Ha MOflepHH3anna nHHKOBoro 3aBOfla. B 2014 r. npHHaT 
b 3KcnjiyaTanHio nocTpoeHHMH ArMK /J/KinaKCKHH 
neMeHTHbiH 3aBOfl, roflOBaa npoeKTHaa MOIUHOCTb koto- 
poro cocTaBjiaeT 450 tbic. t 6enoro ueMeHTa h 1 mjih. t 
o6inecTpoHTejibHoro neMeHTa.

npe3HfleHT H. KapnMOB HacTaHBaeT Ha co3flaHHH b 
O TpaCJIH  HMn0pT03aMeinaK)mHX npOH3BOflCTB H nO K ajIH - 

3anHH n p 0 H 3 B 0 flC T B a . Ha KOM6HHaTe ocboch BbinycK 
6onee 30 bhaob HMnopTosaMeinaiomeH iipoziyKHHH, pa- 
Hee 3aKynaeMbix 3a py6e*0M n 3aB03HMbix b pecnySnn- 
Ky. CpeflH HHX -  nOJIHBHHHJIXJIOpHflHbie H nO JlH 3T H Jie- 

HOBbie Tpy6bi, 3MynbCHOHHbie BspbiB'iaTbie BemecTBa 
(3BB), 3anopHaa apMaTypa, b kotopoh ncnbiTbiBaeT 
n0Tpe6H0CTb MHorne npeflnpnaTHa pecnySnnKH. OcBoeH 
BbinycK 3anacHbix HacTefi fliia ropHOTpaHcnopTHoro n 
pyflOH3Mejibnaioinero o6opyflOBaHHa, HacocoB, peMOHT 
flBHraTejiefi 6ojibinerpy3Hbix caM0CBaji0B. B 2011 r. Ha 
6a3e HaBonncKoro ManiHHOCTponTenbHoro 3aBOfla no- 
CTpoeHO h BBefleHO b 3KcnjiyaTanHK) aBT0peM0HTH0e 
npOH3BOflCTBO, CHJiaMH KOTOpOTO npOH3BOflHTCa Kann- 
TajibHbiH peMOHT BenA3oB n n0fl3CMH0H tcxhhkh.

Pa3pa6oTaHHaa yneHbiMn Y36eKHCTaHa TexHOJiorna 
n03B0JiHJia Ha 6a3e SeflHbix no coflep'/Kanwo nojie3Horo 
K0Mn0HeHTa 3anacoB (})oc(})opHTHbix pyfl Aacepon- 
CapflapHHCKoro Mecropo>KfleHHa co3flaTb KpynHoe npo- 
U36odcmeo (poc(j)opumnbix KOHifewnpamoe, KpaiiHe He- 
06x0flHMbIX flJia npOH3BOflCTBa (})OC(|)OpHbIX yflo6peHHH 
Ha 3aBOflax xhmhhcckoh OTpacjin CTpaHbi. Co3flaHbi

f  opHbiu e ecm m  Y36eKucmaHa N° 4 (71) 2017
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K pynH bie  np0H 3B0flCTBa cepH O H  k h c jio t m . 3 t o  B ee C03- 
;iaer y cn o B H a  jy ia  rp y ao y cT p o H C T B a  neaanH i oi o H a c e jie -  

h h » , peuieH H H  M H oacecTBa c o u H a jib H b ix  n p o 6 n e M .

YcneiuHoe pem enue coifuajibHbix eonpocoe.
M to  oH eH b Ba>KHO, b  O T p a c jin , KaK h  b o  B e e n  C T p a n e , 

b  u eH T p e  peiJiopM  B c e r a a  o c T a B a n c a  n e n o B e K , c o 3 f la -  

HHe ycnoB H H  a n a  y ao B JieT B o p eH H a  e r o  n 0 T p e 6 H 0 C T e ii, 

h  b to m  HHCJie -  e r o  n p o c jje c c H O H a jib H o ro  p o c T a .  Ha 
n p e a n p n a T H a x  ebipocnu ja.uenamejibiibie Kadpbi cne- 
ifuajiucmoe u pyKoeodumeneu U3 Mecmno^MosiodeoKU. 
O h h  yB epeH H o sa M e m a io T  y x o a a m n x  H a sac jiy w cH H b iH  
OTflbix h j ih  ye3>KaK)iiiHx n o  ceM eiinb iM  o o c io a r e j ib c iB a M  

cneiiHariHCTOB. Hbme 3HaHHTejibHyio nacT b  HHweHepHO- 

T exH H necK H x p a 60THHK0B h  y n p a B J ie H n e c K o ro  n e p c o -  

H a n a  33HHMaiOT JIIOflH, OKOHMHBIUHe y36eK C K H e BY3bI, 
n p o u ie a u iH e  3aK ajiK y Ha c b o h x  n p e a n p H a T H a x . O h h  

B 03rjiaB Jia i0T  K p y n H e flu iH e  b  M H pe pyflHHKH M y p y H T a y  

h  K an b M aK b ip , a TaK>Ke p y u o y n p a B J ie H H a , u e x a ,  a p y r n e  

np0H 3B 0flC TB eH H bie n o a p a 3 f le j ie H H a  HrMK h  ArMK. 
H T p y n a T c a  3aM eHaTejibH O, h m h  l o p ^ a r c a  rpyziO B bie 

KOJIJieKTHBbl.

Cpe/jH HH>KeHepHO-TexHHHecKoro n e p c o H a jia  k o m 6 h - 
HaTOB ycH U H Jiacb T a ra  k HCCJieaoBaHHaM  t c x h h t c c k h x  

n p o 6 jie M  npoH 3B oacT B a. P a o o r a a  p a /io M  c  yneiib iM H  
A eca iKOB HHH h sapyoevK H bix (JmpM, m h o ih c  pa6oTHHKH 

KOM6HHaTOB 6 e 3  OTpblBa OT npOH3BO^C'IBa BbinOJIHHJIH

ce p b e 3 H b ie  H aynH bie  HCCjiejiOBanHa, c T a n n  K anm m aT aM H  

h  AOKTopaMH HayK. HHH h By3bi Y36eKHCTaH a HMeiOT 

Ha n p e a n p n a T H a x  O TpacjiH  iim p o K H e b o 3m o * h o c t h  a J ia  
IipOBCACHHa HCCJie/IOBailHH H BHCApCHHa CBOHX HayHHbIX 

p a 3 p a6 0 T 0 K . O T p a c jib  C Tajia iio jih i  o h o m  a n a  n p o B e ;ien H a  

HOBeHuiHX HCCJieaoBaHHH b  o 6 jiacT H  re o jio rH H , r o p H o ro  

a e j i a ,  x h m h h , M H H epanorH H , a je p H o f i  (J>h 3 h k h  h a p y r n x  

Ba>KHeHiiiHx O T p a c n a x  3HaHHii. Ha 6 a 3 e  HaBOHHCKoro 
I M K  Y K a30M  I [p e iH ^ e H ia  H i. M H p3H eeB a c o 3 / ia e r c a  

cjjHjmaji AKaaeMHH HayK Y36eKHCTaHa.
KoMOHnarw m3 i o;ia b ro^  ycneiuHO pem aioT coifu- 

aibHbie eonpocbi. T op oaa  HaBOH, 3apa(|)uiaH, YnKynyK, 
AuManbiK h  pa6oMHe noceuKH CTaHOBaTca 6 ojiee  y n o 6 -  
h m m h  h  npnaTHbiMH an a  npo>KHBaHHa HaceneHHa, h x  

couHaubHO-6biTOBaa HH(J)pacTpyKTypa n0CT0aHH0 o 6 h o b -  
jiaeTca h  pacuinpaeT ca. C o3;iatorca npeKpacHbie ycjiOBHa 
fljia 33HaTHH cnopTOM, cnopTCMeHbi n o  m h o i hm  BHflaM 
cnopTa upeacraBJieHbi b  coopH bix KOMaHflax CTpaHbi h  

3aHHMaK>T B eaym ne no3HUHH b  m h p o b o m  peiroiH re.
YnaCTHHKH Xy^O/KeCTBCHHblX KOJIJieKTHBOB ABOpiJOB 

K yubT ypb i CHCTeMaTHnecKH CTaHOBaTca no6e,HHTejiaM H 

npeCTH>KHbIX MC/K^yHapOaHblX KOHKypCOB H T.fl.

HcjiaM KapHMOB noHHMan Ba>Knocrb MopajibHoft 
no/mepacKH pa60THHK0B OTpacjiH, Teruio nosapaBjiaji 
KOJIJieKTHBbl OTpacjiH C HX /TOCTH/KeHHMMH, K)6HJieHHbI- 
m h  ;iaiaMH. BbiCTynaa Ha o t k p h t h h  n e p B o i i  o w c p e /iH

OTrpy3Ka i o t o a h o h  Mean Ha 3K cnopT Ha ArMK (2010 r.).
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TARIX/HCTOPHH

I M3-3, o h  cKa3an: «B BauieM MHOiOHauHOHajibHOM 
KonjieKTHBe B3aHMHoe yBa>KCHHe h  B3aHMHaa repiiM- 
MOCTb JUOACH pa'SHUX HaHHOHajlbHOCTeH, pa3HbIX 
y6eameHHH, pa3Hbix nom neH H H, n o  c y i  n, aBHJiacb rjiaB- 
hum  opraHH3yK>mnM HanajiOM, t c m  (J iy n a a M e m o M , Ha 
KOTopoM ocymecTBHJiHCb HauiH njiaHbi. nojib 'jyaci. c e r o -  
AHflHlHeH HCKHIOHHTejIbHOH B03M0>KH0CTbI0, H 
XOHy HH3KO tlOKJIOHHJICH BCGM 3a TO, HTO Bbl COXpaHHJIH 
CTa6HJlbHOCTb H MHp B BaUieM KOJJJieKTHBe, BblXO^HT, H

b o  BceM  HarneM aoM C ». 25 a H B ap a  1996 r. HrMK 6 b iji 

HarpaameH Il0HeTH0H I paMOToii Pecny6jiHKH Y36eKH- 
CTaH, n o sA H ce  — opaeH O M  «,H ycTjiH K ».

npocj)eccHOHajiH3M h npe^aHH ocTb cB oeM y a e n y  
p a6oHHx h cneuHanHCTOB npeanpnaTH H  OTpaCJIH Bbi- 
c o k o  oqeHeHbi rocyaapcTBO M . C o th h  Tpy>KeHHKOB 
OTpacuH oTMeneHbi b h co k h m h  npaBHTeubCTBeHHbiMH 
Harpa^aMH, yaocTOCHbi noneTH bix 3BaHHH CTpaHbi. 
CpeflH h h x  -  TepoH  Y36eKHCTaHa ManiHHHCTbi 3KCKa- 
BaTopa K apbepa «KajibMaKbip» >K. T y p a n eB  h  C .n .  
PaxMaHOB, ManiHHHcr 3KCKaBaTopa K apbepa  
«BocTOHHbiH» C eB epH oro pyaoynpaB JieH H a A.H. Fla- 
h h h , TexHOJior TM3-2 O .i l .  C o h 6ob , reH epajibH bie 
anpeK Topa KOM6HHaTOB H.H. KynepcKHH, A.K. O a p -  
MaHOB, K .C . CaHaKynoB. n p e 3HaeHT H. KapHMOB 
noaaepvKaji npe/uio>KeHHe pyK0 B0;icTBa h  rpyaoB bix  
KOJUieKTHBOB 06 y LipC'/KACHHH npO(f)eCCHOHajIbHOrO 
npasAHHKa -  paSoTHHKa ropH on  h  M eTajuiyprHHe- 
CKOH npOMblUIJieHHOCTH, OH OTMeHaeTCfl OKCrOAHO B 
TpeTbe BocK peceH be Maa.

>KH3Hb noflTBepflHJia 6e30iHH60HH0CTb cyflbGoHoc- 
h o t o  Kypca Ilep B oro  lIpeiHflCHTa H.A. KapHMOBa Ha 
noaaepaocy  l opHO-MerajuiyprHMecKOH OTpacun Ha n ep e -  
jio m h o m  3Tane h c t o p h h , K oraa CToan B onpoc « 6 b iT b  eft 
h jih  He 6 b iT b » . 'K h s h c h h o  B a * H a a  noaaep>KKa rn a B b i 

rocy/iapcTBa h  peann'ianHa n a y LiHO 060CH0BaHH0H c ip a -

TeTHH T C X H H 4C C K 0r0 nepeBO O py>K CH H H  OTpaCJIH n 0 3 B 0 -  

JIHJIH H e  TOJIbKO C O X paH H Tb ripOHjBOflCTBCHHblC ripC A -

npHKTna, ho  3aTeM h  iHaHHTCJibHO p acm n p n T b  o6T,CMbi 
BbinycK aeM on upoayKUHH M HpoBoro KaHecTBa.

3a 1992-2017 r r .  H a HrMK np0 H 3 B 0 acT B 0  30Ji0T a 

B 03pocno  Ha 40%, n ep ep a6 o T K a p y a b i  b  2 p a3 a , o6i>eM 
3K cnopTa ypaH a  b  2,5 p a3 a , h hcjio  p a 6 o Lin x  mcct b 1,84 
pa3a. Ha ArMK np0H 3B 0acTB 0 KaToaHoft mcah yBenH- 
HHJiocb Ha 13,7%, 30H0Ta -  Ha 36,1%, c e p e 6 p a  -  b 2 
p a3 a . Y c n eu iH o  pem ajiH C b couH ajibH bie 's a a a i n .

H a  c0BpeMeHH0M Trarie n e p e a  OTpacjibK) OTicpbiBa- 
K>Tca HOBbie nepcneKTHBbi. n o  HHHUHai HBe I Ipe3HaeHTa 
IH .M . M np3H eeBa npHHaTbi nporpaM M bi e e  pa3BHTHa 
Ha 6nH>KaHmHe aecaraneT H a. H a H r M K  b 2 0 1 7 —2 0 2 6  
roflbi 6yaeT  peajiH30BaH0 2 7  HHBecranMOHHbix npoeKTOB 
oG llich CT0HM0CTbK) 3 MJipa. aojin . CLIIA. B p e3ynbTaTe 
oGtCM BbinycKa aparoneH Hbix MeTajuiOB Ha n p ea n p n -  
h th h  B03pacTeT Ha 30% , 6y/ieT c03aaH 0 ok ojio  31 Tbica- 
h h  hobm x pa6o4H x MecT. I la n aro  CTpoHTejibCTBO h ob o- 
ro  30JioTOflo6biBaiomero 3aBo;ia T M 3 -5  Ha pyam nce  
«AyMHH3a-AMaHTaH». npoeK T o 6u;eH cTOHMocTbio 3 9 6  
mjih. aoJiJiapoB n03B0HHT n ep ep a6aTbiBaTb 5 mjih. t pyabi 
b ro a . npeaycM aTpHBacTca h  CTpoHTejibCTBO T M 3-6 , 
3aecb  6yayT  nepepaSaTbiBaTb a o  3 mjih. t pyab i b r o a  Ha 
6a3e Meciopo>KaeHna "nHCTanH".

n p o r p a M M a  pajB H iH H  A jiM anbiK C K oro  ropH O - 

M e T a ju iy p rH H e c K o ro  KOM 6nHaTa H a n e p n o a  a o  2030 r .  
n p e a y c M a ip H B a e T  yBejiHHCHHC n p o H 3 B o a cT B a  M e a n  b

1,4 p a 3 a  h  a p a ro H e H H b ix  MeTanjiOB—  H a 33%. Ha kom - 
6 n H a T e  n p n c T y n H J in  k p e a jin s a u H H  c a M o ro  M a c n iT a 6 H o ro  

HHBecTHUHOHHoro n p o e K T a  n p o rp a M M b i M ep n o  o 6 e c n e -  
neH H io  C T pyK TypH bix n p e o 6 p a3 0 B aH H H , M oaepH H 3anH H  h 
anBepcH(J)HKaHHH n p o H 3 B o a cT B a  H a 2015—2019 r r .  n o  
A O  «AjiM ajibiKCKHH TMK» -  « O cB o eH H e M ecTopo>K ae- 

H n a  « /J ,a n b H e e » .
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XIV ACP OXMPM -  XV ACP BOWJlAPMflA 
MOBAPOYHHAXPflA KOHHMJ1MK MAflAHMflTM

TeMMpoB F.,
T a p M X  < £ a H J ia p M  f lO K T O p M , 

HaBOMM flaBnaT neflarorwa 
M H C T M T y T M .

)KyHaeB 3.,
TaflKMKOT4M ,

HaBoufi flaBnaT neflarorMKa 
M H C T M T y T M .

Ushbu maqola Amir Temur va Temuriylar davrida O'rta Osiyoda konchilik madaniyatining ravnaq topishi, o'sha 
davrda qazib olingan ba'zi noyob qimmatbaho tosh va metallarning xususiyatlari, shuningdek bu sohaning 
mamlakatning iqtisodiy qudratida o'ziga xos o ’rin egallashi haqida yoritiladi.

Tayansh iboralar: O'rta Osiyo, tijorat va iqtisodiy aloqalar, hunarmandscilik, oltin, kumush, qadimiy kasblar, kon-
metallurgiya rivojlanishi.

Since the days o f  Amir Timur and Timurids in Central Asia, mining has been developing, the properties of some rare 
precious stones and metals mined at that time have been cited, and the place o f economic growth in the country’ has also
been shown.

Key words: Central Asia, trade and economic relations, handicraft, gold, silver, ancient trades, development of 
mining metallurgy.

TeMypHiuiap aaBpn YpTa Ochc KOHHHanrHaa 
aaoxnaa /iaBpHH TauiKHJi KHaaaii. Kohhhjjhk TapHXH.ua 
3Hr lOKcaK aaBp x,HCOOJiaHraH 6y aaBp xycycaH, 
y36eKHCTOH KOHHHJIHrH Ba MeTajlJiyprHHCHHHHI 
6yryH ra HCTHKJionH^a acoc 6yan6 xh3M 3t KHaMOKaa. 
ABBano 6y aasp KOHHHJiHrnra A mhp TeMyp acoc conraH 
KynnH /jaBjiaTHHHr h>kthmohh-hkthco îhh TapaKKHeTHi a 
SofjiHKjiHp. Yma aaBpaa kohhhjihkhhhf lOKcajinmH 
OHJian OHpra xynapMaHAHHJiHKHHHr Typjin inaKJuiapn 
xaM pHBoauiaHflH. AiiHHKca Tom yHMaKopanrH 6naaH 
uiyFyjinaHraH ycraaap HHHaa Ka6p Torn 
jiaxManapHHHHnuiaHflHraH MyTaxaccncjiap emuinG 
hhkk3h. MacanaH, A mhp TeMyp Kaopnra na6npacH 
Yjiyr6eK IIIapKHH TypKHCTOH cacjjapnaaH Kairramaa 
KyKTOin HetjjpHTHHH KejiTHpn6 yPHaTraH- AxMaa 
^IccaBHH MaK6apacH^arn Kaop toih sea ryK huihjt 
Ta6pH3HH MapMapaaH HinaaHraH. EyH aaii ycTajiap 
6ouiKa MaMnaKaTjiapaaH ojih6 KeaHHraHHaaH aaaoaaT 
oepaan. Yma aaBpaa MoBapoyHHaxp TeMyp 
canTaHaTHfla chSchh Ba hkthco^hh 5KHx,aTaaH aaoxnaa  
ypHH sramiaHflH. 3oTaH kohhhjihk,
xyHapMaH^HHJiHKHHHr TypjiH coxajiapn Ba caBaoHHHr 
acocHH MapKa3Jiapn my epaa JKonaamraH 6ynH6, 
KeHHHHanHK Mnp30 Yjiyr6eK aaBpnaa yHH 
pHBOHdiaHHmHra Karra axaMHHT OepnjiraH. XV acpaa 
YpTa OcHe maxapnapHHHHr LUapK MaMnaKaTjiapn on.naH 
TH5KOpaT Ba HKTHCOAHH X,aMaa XyHapMaH.UHH.THK
ajroRairapH EyioK nnaK nyjin opKann o j ih S  S o p h j ih i i i h h h  
oexaiap Gyjinmnra acyaa Karra 3i>TH6op KaparHJiiaH. 
HnaK iiyJiH opKajin XnTofiaaH acocaH nnaK TamHjrraH.

MatnyMKH, XHTofiaaH 6oniKa MaMnaKaTJiapra, 
acyMjraaaH, YpTa Ocnera nnaK MaTOHHHr aftpHM

T y p n a p n  Ba y a a p a a H  THKHJiraH KHHHMJiap o jih 6  
K e jiH H ra H . X h t o h  H M iie p a ro p n  TcMypnM x y K M a o p a a p ra  

K)6opraH c o B F a n a p  o p a c n a a  KHM M aT6axo n n a K  M aTo, 

k h m x o 6  6 n p  H e n a  M a p o T a o a  m n r a  o a m ra a H .
EyioK H n aK  f ty n H  M o B a p o y H H a x p H H H r  6om H y a n r a  

CaMapKaH/i, Eyxopo, Y p r a n n ,  A h ,th > k o h  Kaon h h p h k  

TH 5K opaT x y  h  a p  m a  h . t h  h  a  h  k  MapKa3JiapH o p K an h  k h h h k  

m a x a p n a  Ba K H in a o K a a p H H  x a M  Katnpao onraH.
TeMyp Ba TeMypnnaap aaBpnaarn koh h h jth k  Ba 

MHHepa.ioiHHia 6yaraH MauiyMoraapHH oai.3n 6np 
0JiHMJiapHMH3 h h th  iuapoH Tra M ocnamTHpaHnap Ba 
pHBoacnaHTHpflHjiap. Illy  epaa aHTHin >koh3kh XVI- 
XVII acpaapaa SnTHnraH Kyac3Ma acapnapHH 
ypraHHin naiiTHaa 6np Hena re0-K0CM0rpa<J)HTK 
acapnap xaM jKaBOXHpmyHOCnHK HJiMHra 
o o f  jiaHraHJiHi H TaxcHHra aoHHKHnp.

B yaapaaH  6 n p n  oajix.nuK M yappnx Ba Mcyrpo<j) ojihm 
C yjiTOH M axM ya EajixHH (1 5 7 3  h .) KaaaMHra MaHcyo 
acapn  “ MavKMyf, a a -F  apoH n6” (“F  apoHHOOTJiap 
MaacMyacH”) 6 y  acap  TapnxHH, /Kyf'p°(j5HH Ba 
xcaBOxnpmyHOcaHKKa o n a  KHMManiH MatJiyMOuiap 
MaBHcya. Y H aa 6 n p  Karop KHMMaran (eicyr, 3yMpaa, 
aai>a, cJ)Hpy3a, 0aM 0c) Ba ypTa KHMMaTra sra  
TomaapHHHr HaMHii TaBcnaaapH 6epHaraH. M acaaaH , 
CyaTOH M axM ya E a a x n ii (j)Hpy3aHHHr cex p u n  
xycycH aT aapnra TyxTaanG, y  m yH aaii acKan: 
“AHTHmaapHna, KaaHMaa oaM Ocaap aHi »  oh TyaraH  
oaaT aa Ba cj)Hpy3ara 6oKKaHaap myHHHr y n y n  khmhh 
KyJinaa c))npy3a 6 y a c a , oaaM aap nasap n aa  xypMaT 
3i>TH6op K030HH0, y p y m a a p a a  ayiuMaH ycTHaaH fojih6  
KearaH. I lo a m o a a p  (J)Hpy3aHH M aacancaapra ojiho 
KearaH (Ma^Kanc a x a n ) <|)Hpy3ara HaB6aTMa-HaB6aT yHra
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GoKKaHjiap. CyH rpa ynw >KaHHai HHHMjiHrH/iarH cH(J)aTra 
sra  6yjiraH Maii Kaaaxra HcoiuiaraHJiap Ba yH/jaH 6n p  
KyjiraM H n raH Jiap . B y  o / j a r a H  Toacy-TaxT c o x n 6 j ia p H  

M V Ka/m ac ;ie6  6HJiraHJiap” [1], M h3 “ EKyraHHr, - /ieo  
ezam  CynTOH MaxMyzi EajixHH, - o j i h t h  h 3 b h  MaBacya, 
yHHHr x o c h h t h  LLiyKH: arap oaaM yHH eH H ^a ojih6 io p c a ,  
Ba6o Ba 6 o u iK a  y j ia r j ia p u a H  cam r/ian/in . A rap  yHH OFH’ia a  
TyTHJica KjpaKHH KyBBaiJiauiTHpaAH, xa(J)aKOHJiHKHH 
KeTKa'iaflH, OflaM HaHKOKJIHKHH CC3MaH,TH, O/iaM flOHMO 
uiofl xyppaM  iopa;iH. 3 ht Myx,HM M acana: Myx.aMMa.zi 
T o x H p H H H r 5K aB oxH pjiap  B a M e T a jin ap H H H r iu H 6 o 6 a x m  

xo cH H T Jiap n  xaKH^a x a K n ;ia  x,aM y Ta KHMMaTim 
MatnyMOTJiap aHTHna,HH. M acajiaH , 3yMpa,unHnr 
M aHaajiamaH ziohh -saxapHH /xacjj uajivi. YHHHr 
SynarHHH e m ir a  o j i h 6  io p r a H  Ba Te3-Te3 yH ra KapaS 
TypraH o/iaMHHHi Ky3H p a B iu a H  6yjiajiH . 51 Ha 
MaKflanaHra m h c  cypM ara KyniHJiH6 K y3ra K y f tn jic a , 

Ky3 emjiaHHuiH T yxxaxaflH , icy3HH s e a  paBuiaH KHJia/iH, 
» H a  m h c  KyKyHAHCHHH a p a ra  c e n c a  k o h h  TyxTaftflH. 
M hc capaTOH, TajiOK, » H ra p  Ba KOpHH KacajiJiHrnra 
AaBo 6yjiaaH . KyproniHH  x,aM capaTOH KacajiHHH 
AaBonaHAH” [ 1 ].

XVII a c p ; ia  >KaB0x,HpmyH0CJiHK HJiMHHHHr yMyMHH 

axBOJiHHH K y p c a in G  oepyB H H  ma. o n p  a c a p  MyajuiH(J)H 

Sajix jiH K  KOMycHH o jih m  M a x M y a  h 6 h  B a jiH  ( 1 5 9 7  H H Jiaa 

la B a ju iy a  T o n ra H )  x.H Co6jiaH a;jH . Y H H H r “ E ax ,p  y n - a c p o p  

<J)H MaHOKH6 y ji  a x e p ”  (“ O jiH ib K aH o 6  K HuiHJiapHHHr 
5KacopaTH x aK H ^a c n p j ia p  a e n r n s H ” ) 6 y  a c a p a a  1 8 0  naH 
opTHK T om jiapH H H r x a M ja  M eT am iapH H  x y c y c a H  o j i t h h  
Ba KyMyuiHH n y n-T O B ap  M yoM ajiacH ,uarH  T yT raH  y p n n r a  
ano x H A a 3 v r a 6 o p  o e p a /jH  [2 ],

IUyHHHrAeK, y  MeTajiJiapjan >Ky;ia Kyn 
MaMJiaKamapaa TaHra n y n  3ap6 KHUHHraHUHrHHH.

ByHjjaH nynjiapHH Max,Mya h 6 h  BajiH “SyTanHH” ae6  
aTaiiziH. OjiHMHHHr o ji th h  Ba KyMymaaH 3ap6 KHJiHHraH 
nyjinapHHHHr 6ouiKa HaMyHanapn xaKH^a KejiTHpraH 
Mai>jiyMOTjiapH xaM aHKKarra caiO B opanp. M acanaH, 
XIII-XIV acp n ap aa  SpoH jia 3ap6 KHJiHHraH nyji 
auipa(})HH (G hphhhh 6op  3ap6 KHJizwpraH ryjuioHHH 
MajiHK Arnpac}) (1344 -1356 ) m atH H ra rnyH^aH aTajiaraH) 
Jie6 HOMJiaHraH.

IIlyH H  aHIHUI KepaKKH, KOHHHJ1HK Ba MCTaJIJiyprHJl 

K>pTHMH3 XajIKIiapHHHHr Ka^HMHH K ac6H  X,HCo6jiaHH6, 

6y  K ac6 n ap H H  TatM HHJioBHH x o M -a m e  a c o c a H  caxoB aTJiH  

3aMHHHMH3Aa OJIHHTaHHHH 6HJiaMH3. YpTa O cH eaa  
T e M y p  Ba T eM y p H H jiap  naspuaa  M aB/Kya 6 y jira H  

KOHJiapHHHr tj)aojiHHTH y m 6y  /xaBjTaTHHHr h c h o f j ih k  

pHB05K JiaHHuiHaaH /ja n o jia T  6 e p a a n .  A h h 3 h  m y  k o h -  

M eTanjiyprH H H H  pHBO KJiaHHuiH flaBjTaT^a caB ,uo-coTH K , 
XyHapMaHflHHJIHKHHHT TypjIH  TapM OKJiapH/jaH, M H Crap- 

j ih k ,  H H JiaH rapjiH K , T on iT apou iJiH K , 3aprap jiH K H H H r 

TapaK K H eT H ra a c o c  S y jira H JiH rn  x a p H x ^ a  M atJiyM . A m h p  
T e M y p  rapH H  y3 aaapuRa 3 h t  6 y io K  a a B jia T ra  a c o c  

c o j ih 6 ,  6 a p n a  c o x a jia p H H  x a p  TOMOHjiaMa ph b o v k - 

jiaH T H praH  6 y j i c m a ,  y  aB B ajio  M aiH aB H H  eTyK h h c o h  
CH(J)aTH,aa \apnxjia k o j i^ h .

IU yH H  (J)axp 6HJiaH T H Jira 0JIHniHMH3 MyMKHHKH, 

MaMjiaKaTHMH3 T apnxM .ua T e M y p  Ba T e M y p u f ij ia p  u a B p n  
Ka^HM Ba HaBKHpoH 6yjiH iH H  S n jia H  6 n p r a ,  xap 
5KHxaT^aH a y H e r a  M a u ix y p  G y jin u iH  M ycTaKHn 
Y sG cK H cro H u arH  K y n rH H a KOHJiap, acyM JiaaaH  HaBOHH 

BHJIOHTHHHHr KOH-M eiajUiypiHM CH XaM ySHHHHr HOe6 
x y c y c H H u ia p n  B a 3 a x H p a n a p H ra  H y K ran  H a ia p n u a H  

Ha(})aKaT MapKa3HH O cn ea a , 6anKH 6yTyH ayH eaa  
KaM ^aH-KaM  T onH Jia^H . U ly n a a H  x y j io c a  >K0Ha'/Ka0H 

3HepHM H3 e p  o c t h  6oH JiH K napH  6nT M ac-T V raH M acuH p.

Bu6nuoapa<puK pyuxam

1. 06iMecmeeHHbie nayKu e )/36eKucmaHe. 1966, Ns 89, cmp. 35-36..
2. Max,Myd u6h Banu. Mopemuu. 38-6em.
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TARIX/HCTOPMfl

B ACKaGpe 2017 roAa h c iio jih h t c m  70 a c t  co a h a  
po/K^enHH h  4 4  roAa c  Hanajia H ay4H 0- 

h ccjieaoBaiejibCKOh  a c h t c a w io c t h  CarAHeBOH M y a cca p  
T aMGynnaeBHe - n3BecTHOMy y ien o M y , floicropy 
6H0Ji0rHHecKHX HayK, raaBHOMy HayHHOMy coTpyAHHKy 
r  OCyAapCTBCHHOrO UpeAIipHHTHSI “HHCTHTyT
MHHepajibHK;x p ecyp coB ” .

M.F. C ai AHCBa poAHJiacb 18 AeKaGpa 1 9 4 7  roAa b  r. 
KapniH KauiKaAapbHHCKoro BHjioaTa. B 1 9 6 5  r. OHa 
nocT ynnjia  Ha 6HOJioro-noHBeHHbiH <|)aKyAbTeT 
M 0CK0BCK0r 0 rocvAapcTBeHHOro yHHBepcHTeTa hm. 
M.B. JIoMOHOCOBa (M ry). B 1 9 7 0  r. nocT ynaeT  b 

acnupaH Typy Gnojroro-noMBeHHOio cjjaKyjibrcxa M T Y , 
n p n  sto m  Bbi6paB TeMy AHCcepTaitnonHOM p a6oTbi n o  
BHJlTy XAOnHaTHHKa, HTo6bI SblTb B0CTpe60BaHHbIM 
yneHbiM Ha CBoen P o a h h c . B 19 7 4  r. ycneuiHO  
3aujHmaeT Kan/iHiiarcKyK) AHccepTanHio n o  TeMe 
«IleKTOJiHTHHecKHe t^epMCHTbi Verticillium dahliae 
Kleb. BosGyAHxejiH BHJiTa xjronnaTHHRa h  B03M0>KHbie 
MexaHH3Mbi h x  no/iaBjieiinH » h  HanpaBAaeTCa Ha 
paSoT y b o t a c a ,  a no3A »ee HHCTHTyT 6H00praHHMccK0 H 
xhm hh. C 1 9 7 4  r. b  3tom  HHCTHTyTe p a6oTaeT B 

AO jdkhocth M jiaam ero iraym roro coTpyAHHKa b  

jia6opaTopnH no;inc|)CHOJiOB n o  np oojiev ie  3amHTbi 
xjionHaTHHKa o t  BHATa, npHHOcamero 6oAbmoH y m ep o  
xAonKOBOACTBy b  CpeAHeii A 3hh . B 19 7 7  r. nepeB O A H T 

ee  Ha AOA5KHOCTb CTapurero h a y li ho  to  coTpyAHHKa h  
pyKOBOAHTejiH rpynn b i n o  MHKp06n 0A0rHHecK0My 
BblHieAaHHBaHHK) 30A0Ta.

B t o t  nepH O A  b  Y 36eK H C TaH e oypno p a s B H n a e rc n  
30A0T0A06bIBaK)IHaH npOMMIHAeHHOCTb, OTKpblBaiOTCH 

HOBbie 30A 0T0C0A ep>K am H e MeCTOpO/KACHHSI, p y A b l KOTO- 
p b ix  OTHOCSTCH K 30A0T0CyAb(J)HAHbIM H H e n o A B ep ra iO T - 

c a  n e p e p a S o T K e  loiaccH H ecK H M H  MeTOAaMH h s b jic h c h h h . 

B t o  >Ke B peM a b  M n p e  pa3B H B aioT ca HOBbie TexHOAOTHH, 

ii03R 0JiaK )iiiH e n e p e p a 6 a T b iB a T b  y n o p H b ie  30A 0TO C0A ep- 

*amne pyAbi c Hcn0Ab30BaHHeM MHKp00praHH3M0B. 
TaKHM 0 6 p a 3 0 M , b  1977 r. C a rA H eB a  M I. npaKTHHecKH 

H anH H aeT H 0B 0e H anpaB A eH H e b  Y 36eK H C TaH e -  

«BaKTCpHaAbHO-XHMHHCCKOC BbllHeAaHHBaHHe y n o p H b ix  

30A0T0CyAb(J)HAHbIX py A  H KOHUCHTpaTOB Y 36eK H C TaH a».

IIOA pyKOBOACTBOM M I. CarA H eB O H  6 m a o  n p o B eA eH o  

M H K po6H O A orH H ecK oe o6cA eA O BaH H e npaKTHHecKH B c e x

CArflMEBA MY^CCAP 
rAMByJlJlAEBHA

( k  7 0 - n e m u K )  c o  d m ?  p o w d e H u n )

30A0TOpyAHbix MecTopo>KAeHHH pecny6AHKH: M ypyH ­
Tay, KoKnaTac n  ^(ayrbi3Tay, h  3apMHTaH HaBOHHCKoro 
ropHO-MeTaAAyprHHecKoro KOM6HHaTa (H rM K ), K onSy- 
AaK, KayAbAbi, IlnpM npao, Ty3aKcaH h  MapA-KaHOyAaK 
np0H3B0ACTBeHH0r0 oobeAHneHHH «Y36eK30A0T0». TaK- 
xce 6m ao  npoBeAeHo MHKpo6noAoiHMecKoe o6cAeAona- 
HHe MeAbcoAepvKauiHx noAHMeTaAAHHecKHX pyA MecTo- 
po>KAeHHa KaAbMaKbip, OTBaAbHbix 3a6aAaHC0Bbix pyA, 
XBOCTOB (})AOTaHHH MeAH0-060raTHTCAbH0H t|)a6pHKH 
(M O ® ) A O  «AAMaAbIKCKHH r0pH0-MCTaAAyprH4CCKHH 
KOM6nHaT» (ArMK). 3KcnepnMeHTaAbHO 6 h a o  noKa3a- 
HO HIHpOKOe pa3H006pa3He pyAHbIX MHKpOOpraHH3MOB, 
3aK0H0MepH0CTH pacnpocTpaHeHHa h x  b pasAHHHbix 
MecTopoacACHnax, poAH MHKp00praHH3M0B b n p o u ccca x
OKHCAeHHa CyAb(J)HAHbIX MHHepaAOB H BbimeAaHHBaHHH 
HBeTHbIX, 6AaropOAHbIX H peAKHX MeTaAAOB. OCHOBHbl- 
MH 3aKa3HHKaMH 3THX HCCAeAOBaHHH ABAaAHCb HaBOHH- 
CKHH TOpHO-MeTaAAyprHMeCKHH KOM6HHaT H n o  
«Y36eK 30A0T0». H a 0CH0BaHHH npoBeAeHHbix HCCAeAO­
BaHHH h  nepcneKTHB A annoro HanpaBAeHHa b 1979 r. 
rp y n n a  SbiAa peopraHH30BaHa b  nepB yio b  cncTeMe AKa- 
AeMHH HayK PecriyoAHKH Y36eKHCTaH (A H  PY 3) OTpac- 
AeByio Aa6opaTopHio, 3aBeAyK>meii KOTOpOH 6bma KaH- 
AHAaT 6noAorHHecKHx HayK CarAHeBa M I .

B 1988 r. o T p acA eB a a  A a o o p a T o p n a  6buia n ep eB eA eH a  

B HHCTHTyT MHKpOOMOAOFHM AH P Y 3 . Pe3yAbTaTbI n p o ­

BeA eH H bix HCCAeAOBaHHH AerAH B OCHOBy AOKTOpCKOH
AHCcepTauHH M.r. CarAHeBOH Ha TeMy:
«MHKpOOpraHH3MbI 30A0T0pyAHbIX MeCTOpO/KAe’HHH 
Y36eKHCTaHa h  h x  ncn0Ab30BaHHe b h3baclichhh Gjiaro- 
poAHbix MeTaAAOB», KOTOpaa ycneuiHO obiAa 3amHmeHa 
b  1998 r ., h  AByx KaHAHAaTCKHX AnccepTanHH ee yneHH-
KOB H MHOTOHHCAeHHblX AHnAOMHblX paSOT BbinyCKHH- 
kob HaunoHaAbHoro yHHBepcHTeTa Y36eKHCTaHa.

C a rA H eB a  M I .  aKTHBHO ynacTB O B aA a b  paG o T e p a A a  

3ap y6e*H b ix , oTenecTBeHHbix n  pecny6AHKaHCKHX chm - 
n03HyM0B, KOHrpeccoB, KOHcjiepeHUHH, a TaioKe 3apy- 
Se^KHbix noe3AOK, a TaK vxe 6m ah BbinoAHeHbi m h o to h h c-  
AeHHbie npoeKTbi, KaK npm oiaAHbie, (j)yHAaMCHTaAbHbie, 
TaK h  HHHOBauHOHHbie npoeKTbi, xo3AoroBopHbie p a 6o-  
Tbl C n o  «Y36eK 30A0T0», C HaBOHHCKHM H AjIMaAblK- 
CKHM rOpHOA06bIBaiOIHHMH KOM6HHaTaMH. KpOMe 3THX 
HCCAeAOBaHHH 6bIAH BbmOAHeHbl ABa Me>KAyHapOAHbIX
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rpaHTa YKpaHHCKoro HayHHO-TexHOJiornHecKoro uch- 
T p a , b KOTOpbix OHa HBJianacb pyKOBO/nrrejieM.

Car^HeBOH M I. 0ny6jiHK0BaH0: 217 ny6jiHKanHH, 
H3 h h x  65 CTaTeM (47 pecny6jiH K aH C K H X , 12 -  CHr, 6 -  
aantHee 3apy6e>Kbe); 147 tc3hcob (101 pecnyGnHKaH- 
c k h x ,  32 -  CHr, 14 - aajibHee 3apy6e*be); 3 aBTop- 
c k h x  CBHncTC.TbCTBa h  2 n a T e H T a . Eio n o n ro T O B Jie iib i:

1 flOKTop rexH H w ecK H x H ayK  h  2 K a n /n in a r a  6 H 0 J i0 rH -

necKHx HayK. C 1998 r. no HacToamee BpeMa OHa aB- 
jiaeTca h j ic h o m  HayMHoro coBeia no 3auiHTe aoKTop- 
c k h x  f lH e c e p T a n H H  no cnennajibHOCTaM: m h k p o S h o j io -  
rna h 6H0TexH0Ji0rHa.

C a r a n e B a  M y a c c a p  ra H S y m ia e B H a  -  H3BecTHbiH y n e -  

HblH B oSjiaCTH  6aKTCpHaJIbHO-XHMHLieCK'OrO B bim enaH H - 

B aH na 30JK )T a, M e a n , y p a H a  h  .a p y r n x  M eTajuioB  H3 H e- 
TpaflHHHOHHblX BH/10B M H HepajIbH OrO C bipba.

K oju ienm ue 777 «H aeouucK uu 0̂pH0-^^emalJlyp^u^ecKuu KOM6iauim», naymibtu C oeem  H aeouucK oeo  
cocydapcmeeitHoao zopnoeo uncmumyma, pedaKnuoHUbiu cocmae Mcyptiasia «ropHbiii eecmnuK yi6eKucmaHa», a 
maK3ice MHozonucjiettHbie yneniiKU cepdemio noidpaejwwm  C aedueey Mynccap rauSyjuiaeeny c 70-nemHUM h>6u- 
neeM u .nce.iawm eu KperiKoeo idopoebH, iioebix meopuecKuxycnexoe u dojibiuux docmmKenuu.

CAMMMflKOCMMOB 
CAMMMfl>KABAP 

CAklMMflKOCMMOBkIH

(k 7 0 -n em u io  c o  dHa powdeHLm)

CaHHH^KOCHMOB CaHHHA>Ka6ap CaHHHilKOCHMOBHH -  
r ip o ( |)e c c o p , K an jiH /ia r  tcxhh'icckhx H ayK , 3aBe/iyfoninM  
Ka<j>eapoH MapKmeitnepcKoro ; ie j ia  h  rco^esHH Taiu- 
KeHTCKoro ro c y /ia p c iB C H H o ro  T e x H H n ecK o ro  y H H B ep cn - 
TeTa HMeHH H c jia M a  KapHM OBa.

06jiacTb HayHHbix HHTepecoB C.C. CaMH,ziK0CHM0Ba 
CBa3aHa c  np0rH03Hp0BaHHeM y ctohhhbocth 6opTOB 
Kapbepa h yqapoonacHOCTH M a ccH B a ropHbix n o p o a  npn  
n0^3eMH0M c n o c o S e  pa3pa6oTKH cjioacHocTpyKTypHbix
30JI0T0pyflHbIX MeCTOpO/KACHHii B CeHCMOTCKTOHHHeCKH 
aKTHBHbix 30Hax, HccjieflOBaHHa 3aKOHOMepHOCTeH r eo -  
MexaHHHecKoro c o c to s h h h  ropH oro MaccHBa, i co m ctp h -  
iann a  H MO;iejIHpOBaHHC lipOUCCCOB, npOHCXO/iaLUHX 
npn pauHOHajibHOM h 6e30nacH0M  Henpononi/jOBanHH.

O h ynacTBOBaji b nonroTOBKe H3BecTHbix Moiioi pa- 
(|)hh, yneGnHKOB h yqeSH bix noco6HH: /JaBjieHMC ropHbix 
n o p o a  Ha py^HHKax CpenHCH A 3h h  (PaxnMOB B .P ., 
1989  r .), OaKTopbi jioKajiraauHH opy.nenenH a, MeTOflmca 
h x  H3yHeHna h  k o jih w cctb ch h oh  o u ch k h  (AK 6apoB X.A., 
2 0 0 7  r.), r o p n a a  reoM eTpna (npaKTHKyM, 2 0 1 0  r .), 
r e 0HHcj)0pMaHH0HHbie CHCTeMbi h TexHOJiorHH (2 0 1 0  r .), 
lopH aa  3KonorHa (2 0 1 2  r .) , O chobm  Tonorpa<J)HH 
(MHHrSaeB H ., 2 0 1 3  r.).

Pa3pa6oTaHHbie hm  peKOMeH^auHH anpooHpoBaHbi h 
Biie;ipeHbi b ycnoBHax pa3pa6oTKH pya ijBCTHbix MeTaji- 
jiob YsSeKHCTaHa.

0 6  y c n e iu H O C T H  h aK T yajibH O C T H  n p o B o a H M b ix  h c -  

cneaoBaHHH GBimeTejibCTByioT BbicoKoe npn3HaHHe Me- 
>KnyHapoflHoro n a y iH o ro  cooom ecxB a b o 6jiacTH MapK- 
LiiCH/jcpcKoro ziejia, ropHoft 3K0Ji0rHH h  npoMbiuuieHHOH 
6e30nacH0CTH.

CaHHHflKOCHMOB CaHHH;F/Ka66ap CaHHHflKOCHMOBHH 
AeHCTBHTejIbHblH HJICH M e5K flyH apO flH O H  aKa^CMHH 3K 0- 

jioniH  h 6e30nacH0CTH /KH3ne;iearejibHOCTH (MAH3B), 
HJieH ripe3H4HyMa Me)K.uy H apo;m oro KOHrpecca Coio3a  
MapKuicH^epoB, qjieH peaKOJinernn >KypHanoB «XXI BeK -  
TCXHOC(}}epHaa 6e3onacH ocTb», «ropH aa KHHra» (P occhh ), 
«H3BecTHa AKajcMHH ropHbix HayK Ka3axcTaHa», 
«H3BecTHa TaniKeHTCKoro rocyaapciBCHHoro t c x h m h c -  

CKoro yHHBepcHTeTa» h  «ropH bifi b cc th h k  y36eKHCTaHa».
O h  aBnaeTca 3KcneproM Pecny6jiHKH y36eKHCTaH b 

o6nacTH npoMbiuuieHHOH 6e3onacHocTH. Pa6oTaa b 
T a r n r T y , o h  aBJiaeTca HayHHbiM p y K O B O jH re n e M  unicjia 
HayHHbix pa6oT, BbmonHaeMbix Ha Ka(J>eape MapKiueH- 
ncpcK oro /iejia  h  leo^esH H  n o  nporpaMMaM (JiyH^aMeH- 
TajIbHblX, HHHOBanHOHHbIX, IipHRJia^HblX H X03A0r0B0p- 
HblX HCCJie^OBaHHH.

M H ororpaH Ha nayMHO-nenaroi HHecKaa n e a re j ib H O C T b  

npoc[)eccopa C.C. CaHiiH^KocHMOBa. O h aBJiaeTca pyKO- 
Bo/iHTejieM aBTopcKoro KonneKTHBa no  co3;iaHHso ro cy -  
aapcTBeHiioro 06pa30BaTenbH0r0 CTaimapTa h KBanH(J)H- 

KannoHHbix Tpe6oBaHHH n o  HanpaBJieHnaM 6aKanaBpHaTa
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YUBILEYI K5BMJ1EM

« M a p K iu e H a e p c K o e  a e j io » ,  « T e o ,a e 3 H a , K ap T o rp aeJm a h 

K a a a tn p  (b  n p o M b iiu jieH H o cT H )» , c n e u H a jib H O c re H  M a rn -  
C TpaTypbi « M a p K u ic H A e p c K o e  a e j io » ,  «A 3p0K 0C M H H ec- 

KHe Meroflbi H 3yLienHH npHpo/xHbix p e c y p c o B » , 

«L U axTH aa h  noii3CM HaH M uxccnepHH (<t>n3nl ie c K n e  n p o -  

u e c c b i r o p H o r o  npoH3Bt>flCTBa)».

I lp o tj ie c c o p  C.C. CaniiHAKocHM OB aKTHBHbiii y H a c r -  

h h k  noflTOTOBKH cneuHajiHCTOB b o6 jiacT H  r o p H o ro  nena, 
M a p ra n e iia e p c K o ro  a e j i a ,  re o /ie iH H , KapTorpa(|)nn h  K a/ia- 
c n p a . O h  'iH T a e r  T aicne c n e m ia jib H b ie  K ypcbi /m a  c r y ^ e H -  

t o b  6aK anaB pH aT a h  M a rH C T p a ry p b i ,  KaK r o p H a a  reoM C T- 

p n a ,  ro p H a a  KBanHM eTpHa, ro p H o e  npaB O , ro p H a a  3 k o j io -

r a a ,  re o p n a  M aTeM aTHH ecKOH  o 6 p a 6 o T K H  M a p K U ie iia e p - 

C K o -re o jie 3 H 4 e cK H x  H 3M epeHH ii, pauH O H aribH oe h  k o m -  

njieK C H oe Hcn0Jib30BaHM e h o x p a H a  H eap. B e jie T  p y K 0 B 0 - 

a cTB O  Haji BbirrycKHbiM H  KB ajiH ^H K aiiH O H H biM H  p a 6 o T a - 

m h , M a rn cTe p cK O H  h  a o K T o p c K o ii (PhD) iin c c c p  rau,HaMH.

1 fayHHO-Hccjic/iOBaTCJibCKaa h n e a a ro rm e c K a a , a  

TaK>Kc o6iuccTBcnH aa aeaTenbHocTb npo(J)eccopa 

C.C. CaHHH^KOCMMOBa cn o co 6 cTB ye T pa3BHTHio ro p n o ii 

HayKH h  o6pa30BaHHa b y36eKHCTaHe, BHOcaT 3naMM- 

TejibHbiH BKJiau b no a ro TO B K y GaKajiaBpoB h Mai HcrpoB 

AJia ro p H o fi npoMbim neHHOCTH h  HayHHbix Ka/ipoB Bbic- 

rneii KBajiHcjjHKanHH.

m  «Ha«ouucKuu eo p n o -M e m c L u iy p zu n e c K u u  K O M 6 u n a m » , naymtbiii Coeem TautrTY u KowieKmue na<pedpbi 
«MapKiueiidepcKoe dejio u  eeodeiunn TauiTTy u m . U c jio m o  KapuAtoea, iiaymibiu Coeem HaeouucKoeo zocydapcm- 
e en H o zo  zopnozo UHcmumyma, p e d a K H U o m ib iii Coeem M y p n a j ia  «ropnbiii eecmnuK yiOeKucmanan, a  maKMce m h o -  
zomicjienHbie y n e m iK U  cepdeH H o no3dpaejinwm Cauuu<).vca66apa CauuudKocuMoeuna CauuudKocuMoea c 70-jiem- 
h u m  w d u jie e M  u  .y c e .ia w m  eM y  Kpetwozo 3 d o p o e b H , noebix m e o p n e c n u x  ycnexoe u  6 ojibiuux d o c m u n c e n u u  e 
p a 3 e u m u u  uayKu u m e x n u K u  PecnydjiuKu YjOeKucmau.
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“3APA<DLUOH BO \A CM H M  KOMI1J1EKC H HH OBAUHOH PHBOKJIAHTM PHUJ: 

JOTYKHAP, MYAMMOJ1AP BA MCTMKBOIUIAP” M A B 3Y C M flA ni X AilK APO  
HJ1MHH-AMAJ1HH K O H O EPEH U H fl

y36eKHCTOH P e c n y S n H K a c H  npe3H aeH T H H H H r 2017 hhji 23 a H B a p a a rn  “ HaBOHH b h j i o s t h  x y a y a n a p H H H  h v k th m o h h -  
hkthcoahh pnBO>KJiaHTnpHiii, ax,onH  T y p M y m  aapaacacH H H  a H a a a  a x u iH J ia m ra  a o n p  K yuiH .v™  H o p a -T a a 6 n p j ia p  a a c T y p n  

T)ApHCHAa”rH 26-cohjih napopnaa HaBOHH a a i i j ia x  kohhhjihk HHCTHTyra G a ja c H ^ a  “3apa(j)iuoH BOx,acHHH KOMiuieKc 
HHHOBauHOH pHBo>KjiaHTHpHm: lO T yig iap , M yaM M onap Ba H crH K S o ju iap ”  M a B 3 y c n a a  x a n ic a p o  HUMHH-aManHH 

KOH(J)epcHHH5i yTK asH in 6 e j i r a j ia H ra H  3a h . Y n y r  6o6ok3jiohhmh3 x a s p a r  A n n m e p  H aB O H ii homh 6H jiaH  aT a n ra H  KypicaM 

iuaxpHMH3 26-27 OKTa6pi> K yH jiapH  aH a m y  aH>Ky\iaHra Me36oHHHK khjiah. K o H ^ e p e H U H a a a  A K IL I, B yioK  EpH TaH H a, 
ABCTpHa, re p v ia H H a , K a H a a a , T y p K H a, Poccna, IIokhctoh K ao n  18 Ta a a B jia ra a H  60 n a c f ia p ra  3khh TaHHiyiH onH M Jiap, 

HHpHK KOMnaHHHJiapHHHr, pCCnyOJTHKa OJIHH rabJIHM M yaC C acanapH , HJTMMH-TaAKHKOT HHCTHTyTJiapH Ba 
KOMnaHHHjiapHHHHr 100 H a(j)apaaH  opTHK BaKHJinapH H m THpoK 3TraH JiH rH  yH H H r K)KcaK a a p a J K a a a r a  Hy(j)y3HjaH 
aajiojiaT S e p n S  iypH 6,uH . Y36ckhctoh P ecn y S jiH K acH  O a H n a p  aKaaeMHflCHHHHr iipesHACHTH E .IO jia a n ie B  6 o m K a p n 6  

S o p ra H  aH>KyMaHHHHr ohhjihui M a p o cH M n aa  HaBOHH bhuohth xokhmh K .T y p c y n c m  KOH(|>epeHHHa KaTHaniHHjiapHHH 
KH3FHH KyTJia;iM.

Koii(|)epennH>iHHHi Ghphhmh Kym n hjiiih MaxjiHCHaa HaBOHH KOH-MeTajuiyprHa KOMOnnaTHHUHr 6o m  anpcKTopH 
K.CaHaKyjioBiiHHi «3apa(J>moH box,3chhh kom iuickc HHHOBaTUHOH pHBo>KjiaHTHpHm» \iaB 3ycnaarn  Mai>py3acH 
THHTJiaHflH. KyfionAHK CaHaRynoBHH Box,a ajaji/uin HjiM-c|)aH Ba MaaaHHaT jOKcanraH, Eyioic HnaK ftyjiHaa JKoiuiamraH 
Ba UlapK 6njiaH r ap6nn 6orjia6 TypraH Myxnvi axaM H ana m ojihk MaH3HJinapHH y3H aa MyEcaccaMJiaHTHpraHJiHrHHH 
Tai>KH/uia6 , x,03Hprn aaB paa m kim coahct TapaivKHerara auoKa/iop oapwa cox,anapHH HHHOBauHOH pHBOKnaHTHpnm 
6o p a cn a a  aManra ouiHpHJiaeTraH Ba HCTmtfkuiaa 6enrHJiaHraH HUMHH-aMajiHH Hiii.napHH nyKyp TaxaHJi khjtah.

M a t p y 3 a a a  aH T H JiraH H aeic , y36eK H C TO H  6 y r y H  3aM OHaBHH H H a y c T p n a j i  M aM jraK aT ra  an jiaH M O K aa. E yH H  

H aB O H ii K O H -M eT aju iyprH H  KOM OHtiaTHaa i p m n H J i a e n a H  M yB a(|)( |)aK naT Jiap  MHCOJiHaa aKKOJi K y p n m  MyMKHH. 
MyCTaRHJIJIHK HHJIJiapH,Ta HHHOBauHOH JIO H H X ajiapH H  TaT6H[< 3T H 6, TeXHOJIOTHK >K apaeH JiapH H  TaKOMHJIJiaUITHpHHI 

x n c o 6 n r a  2 - i  H A poM eT aju iyp i HH sa B o aH H H u r h h jijih k  c a M a p a a o p j iH r a  1 9 9 1  H H Jira H H c6aTaH  1 ,9  6 apaBapra o m a n . 2 0 1 1  

H H jiaa. «M ypyH T O B » KOHHaa KyBBaiH 6y iiM Lia  >K axoH aa a r o H a , y H y M a o p jin rn  c o a T H ra  3 m h h t  TOHHa, icnanH K  S y p n a r n  
3 7 ° , K yT apH in 6 a jia H a n H rH  2 7 0  m 6 y n ra H  t h k - kmh KOHBeHepHHHr n n i r a  TyniH pH jiH H iH  k o h h h h t  '/KaHyOH-mapKHH Ba
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iuapK H H  6o p T J ia p n  3axH pajiapH H H  o h h ih  H iiu iapH H H  a c a /ia ju ia n iT O p m ii \a M /ia  TaH H apxH H  ce3 H J ia p jin  a p 3 0 H J ia u r ra p H iu r a  

XH3M3T KHJlMOKUa. KoHHH OnTHMarUiaUITHpHJiraH pHB05KJiaHTHpHUI pOKaCH HIUJia6 MHKHJiraH.

HaBOHH KO H -M eTanjiyprH H  KOM6HHaTH TapKH6n a a  HHpHK M3UIHHaC03JlHK KOpXOHaCH (J)aOJlH5IT KypC3T3HIITH. « H M 3 »  

HUU136 HHKapHiu 6H pjiauiM 3C H  k o m 6 h h 3 t  GyJiH H M anapH  Ba y36eK H CTO H H H H r yjiK aH  K o p x o H a n a p H  y n y H  KyHMaKopjiHK  

Ma\CyUOTJiapH, MeTajUI KOHCTpyKlUlJUiap, HOCrSHZlSpT >KH\03Jiap T3HCp;i3LU, III3XT3 >KHX03JI3pHHH T3T.MHpjl3UI, T3Hep 
TeXHOJIOrHK JIHHHSJiapHH HHFHHI, ZiaCTI0XC03JIHK, 3C 606C 03JIH K , KHIHJIOR Xy>K3JIHK TeXHHKa BOCHT3JI3pHHH HIIUia6 
HHKapHiu B a T a tM H p jis m r a  6y jir a H  T an 36jiap H H H  y 3 B a ic n m a  6a»cap H 6 K ejiaeT raH  K y n  rapMOicnn, 3aMOHaBHH  

>KHX03uaHraH H im ia 6 HHKapHiu Ma>KM yn,unp. B n p n a u iM a a a  M eT a ju ia p ra  K e c n 6 h u j j io b  6e p a ; im a n  CTaHOKJiapHHHr o j i t h -  

Ta M o a ejiH , e r o n r a  h u u io b  G e p a a n r a H  h k k h  T y p j ia r a  craH O K Jiap H u u ia 6 HHKapHJiM oicaa.

KoH(J)epeHUHflHHHr ajuiH MaaoiHCHaa myHHHr/ieK, K o s o fh c to h  M h ju ih h  TexHHKa yHHBepcHTeTH Ka(j)c/ipa M y/inpn, 
aKaueMHK EaaH PaKHiueB, ABCTpHaHHHr J Ih h c  yHHBepcHTeTH M aniH naco3JinK Ba ntupaajiH K  y ia rM ajiap  Ka(f)c/ipacn 
MyanpH, npo<j)eccop Pyaojifj) UleiiAJi, repMaHHaHHHr «EHrHHEEPHHr /^OBEPCEK F m6X,» KOMnannacn;iaH npocjjec- 
cop AHaTOJiHH KupHapcKH, A K L U h h h t «XoHeHwejui» KOMnaHHacHHHHr jiotiHxajiapHH 6ouiKapHiu 6yHHna 6oiu /inpeiao- 
pH T h x o m h p  T o iu k o b , ByiOK BpHTanHKHHHi Jlnac yHHBepcHTeTH KHMe Ba TexHOJiorHK MyxaimHCJiHK KaijjeapacH npocj>ec- 
copn >Khh >Koc, P o c c h a  OaHJiap aremeMHacH 3oojiorroi HHCTHTyra jia6oparopHa My/mpH, npoc|)eccop HnKonaii AnaflHH, 
AKIIlHHHr HeBa/ia yHHBepcHTeTH k o h h h jih k  KacJje^pacn npo(J)eccopH /I/Kop* flaHKonap xaM Typjm HHnoBannoH 
jioHHxanapHH HuiJia6 HHKapnmoa KyjuiaHHin MaB3ycn^a KH SHKapjiH Mai>py3ajiap KHJî HJiap.

X ariK ap o  K O H (j)epeH i;na T y u i^ a H  c y H r  y 3  h u i h h h  « r e o n o n i a ,  re O T e x H O Jio n w  Ba M H H epan x oM am eH H  K aiiTa H u iJia iu » , 

« H aH 0 T ex H 0 Ji0 rn H  Ba k h m S b h h  xexH O JiorH H Jiap» , «M au iH H aco 3 JiH K , a c 6 o 6 -y c K y H a n a p  M yxan/iH C JiH rH  Ba aBTOM aTJiam- 

n ip H iu » ,  « 3 H e p re T H K a , M yK o 6 iu i S H e p rn a  M a H 6 a jiap H » , « K h ih j io k  x jra c a n n rH  Ba 3K O JiorH a» ccK U H H JiapH /ia m b o m  3 t -  
t h p ^ h .  C e K H H a u a p u a  > ko h jih  M y u o K o r T a p 3 m ia  150  a a H  opraK  M a tp y  sa jia p  M yx.oK aM a k h j ih h h h .

K oH ^ ep eH U H aH H H r h k k h h h h  KyHH H iiiT H poK H H jiap HaBOHH u a a j ia i  k o h h h j i h k  HHCTHTyra i<a(J)e;ipajiapH  Ba  

j ia 6o p a T O p iia jia p H ra  Tam pH cj) S y io p ^ H j ia p . K a p cT e H  f l p e 6eH iu T eT , C B eH  l l l p o e / i p ,  A n ; ip e a c  M io j u ie p ,  n e T e p  I H e r a e p  

C H H rapn > K a x o H H H H r  aTOKjiH 0 J iH M J ia p H  T a jia6a n a p r a  M a i > p y 3a j i a p  yK H zu u ia p , M a x , o p a T  /[a p c j ia p M n n  y  m 6 6e p / im ia p .  

AHacyM aH H H H r aicyHJioBHH a n n n  M aaoiH C H aa c e K u n a  pax,6apnapHHHHr x j ic o S o T J ia p H  r a n r j ia n / iH .

XajiRapo KOH(J)epeHUHa HuiTHpoKHHJiapH «H aB O H H » spKHH h k th cozih h  30H acnra TampH(|» SyropaHJiap xaM^a 3aMO- 
HaBHH TexHOJiornajiap 6iuiaH >KHX03JianTHpHJiraH KopxoHanap (JmojiHara 6hji3h  TaHHiumuiap. Yjiap 6y  KopxoHajiapaa 
xopnacHH HHBecTopnap ynyH Sapna iuapT-niapoHTJiap apai HJiraiuiHi Hra 6eBOCHTa I’yiiox 6yji;iHjiap.

Aim yM aH  aicyHHfla HaBOHH aaBJiaT k oh hh jih k  HHCTHTyra Ba /lyweHMHr 3T3khh yHMBepcuTerjiapH \aM ;ia KOMnaHHa- 
Jiapn ypTacHfla KOH-MeTajuiyprHa, MauiHHaco3JiHK, KHMe-Texnojioi Ha, 3Hepi eiHKa, khuijiok  xy>KajiHrH Ba 3KonorHa, 
TaiJiHM Ba hjimhH-TaflKHkothhhi’ 6ouiKa HyHajiHiiuiapH^a anoRajiapHH MycTax,KaMjiam io3acH;ia» 19 Ta MeMopau^yM Ba 
x,aMKopjiHK m apraoM ajiapn HM30JiaHUH. YjiapHHHr 6aacapHjiHniHHH MyHTa3aM Ha3opaT khjih6 6opH iura kcjih iiih6 
o jihhah . HjiM-<|3aHHH TapaKKHH STTHpHiu MaKcajiH^a TauiKHJi 3THJiraH Ma3Kyp xanK apo KOH(J)epeHCHa aHa uiyH;iaK 33ry  
h u ih h  p y e 6ra HHKapHin HyjiuzjarH aacTjia6KH aaaun KaaaM cncjiarafla KejirycHua y3HHHHr h>ko6h h  HaraarajiapHHH, Me- 
BajiapHHH 6epHiuHra m y6x,a fiyK-

H11 lOMuddun CA/IPHMHUOB.
BuKmop HKOBJ1EB 

oman cypam.
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YANGIKITOBLAR / KHWKHblE HOBUHKH ^

B H3^aTeJibCTBe «O aH » AKaaeMHH HayK PecnySnHKH Y 36eKHCTaH, 
r. TauiKeHT Bbiuuia M0H0rpa4)Ha «ynpaBJieHHe napaMeTpaMH 6ypo- 
B3pbiBHbix pa6oT h ycTOHHHBocTbio SopTOB Ha r jiy 6oKHx Kapbepax» aB- 
TopoB: C h h tk h  H . n . ,  r a a B H o r o  H H a c e H e p a  H r M K ,  a o ic r o p o B  TexHHne- 
ckhx H a y K : HacnpoBa Y .O .,  YMapoBa h 3aHpoBa I I I . I I I . ,  n o a  06- 
meH p e a a K u n e i i  a o ic r o p a  TexHHnecKHx HayK, npo(|). HopoBa K).,ZJ.

B M0H0rpa(J)HH npnBeaeHbi TeopeTnnecKHe h 3KcnepHMeHTanbHbie 
HCCJieaOBaHHH nOBblllieHHH 3<|)(})eKTHBHOCTH B3pbIBH bIX TeXHOJIOrHH Ha 

r j iy 6 o K H X  Kapbepax n y T e M  p a 3 p a 6 c m c H  cnoco6oB, n 0 3 B 0 J u ii0 m H X  o6ec- 
neH H T b H e o G x o ^ H M o e  K a n e c T B o  B 30p B aH H 0H  ropHoii M a c c b i ,  ycTO H H H - 

BOCTb OTKOCOB 6 o p T O B  H COXpaHHOCTb reOJIOTHHeCKOH C T p yK T ypbl rop- 
Horo MaccHBa. P a jp a G a r a H b i cnoco6bi ynpaBJieHHH cocroflHHeM otkocob 
6oproB h OTBeTCTBeHHbix H H )K eH epH bix co o p y a c eH H H  b r jiy 5 o K H X  Kapbepax 
ajin n o B b im e H H a  3(})(})eKTHBHocra h 6e30nacH0CTH B eaeH H fl otrpmtoh p a 3 -  

pa6oT K H  M ecT opo)K zieH H H  n o n e 3 H b ix  H C K onaeM b ix  H a 0C H 0B e C03aaH H fl 

ê HHOH CHCTeMbi reoMexaHHnecKoro MOHHTopHHra h ynpaBJieHHH npnpoa- 
HblMH H ropHOTeXHHHeCKHMH (J)aKTOpaMH.

M o H o rp a (J )H fl S y a e T  n o j ie 3 H a  n p e n o a a B a T e j iH M  h  C T yaeH T aM  r o p H b ix  B y 3 0 B  h  (JjaK ynbTeTO B, H H * e -  

HepHO-TeXHHHeCKHM  paSO TH H K aM  r 0p H 0f l06bIB aK )m H X  n p e^ n p H H T H H , HCCJieaOBaTeJIbCKHM H npoeK T H bIM  

HHCTHTyTaM.

B H3aaTejibCTBe « O a H »  AKaaeMHH HayK Pecny6jiHKH y 3 6 eK H C T a H , 

r. TauiKeHT Bbiuuia M0H0rpa4w» «Pecypcoc6eperaiomHe TexHOJiorHH 
BeaeHHH 6ypoB3pbiBHbix pa6oT Ha Kapbepax» aBTopoB: C h h tk h  H.n., 
m aB H oro HH)KeHepa HrMK, aoKTopoB TexHHHecKHX HayK: 
HacnpoBa Y .O ., MHCJiH6aeBa H.T. h KaHanaaTa TexHHnecKHx HayK 
HyTcJjyjuioeBa T .C ., noa o6meH peaaKnneH aoKTopa TexHHnecKHx HayK, 
npo(J). HopoBa KD./l.

B M0H0rpa(f)HH H3Jio>KeHbi KJiaccnnecKHe HaynHbie MeToabi Beae- 
hhh B3pbiBHbix paSoT h npeaJio>KeHbi pecypcocSeperaiomHe tcxho jio -
THH B eaeH H H  6ypOB3pbIBHbIX pa6oT C HCn0JIb30BaHHeM pa3MepOB 30H 
ocjia6jieHHM np0HH0CTH MaccHBa ropHbix nopoa. npoBeaeHbi Teopera- 
HeCKHe HCCJieaOBaHHH aeHCTBHH yKOpOHeHHbIX CKBa»CHHHbIX 3apHflOB 
B3pbIBHaTbIX BeineCTB C KyMyjlflTHBHblM 3(J)(|)eKTOM B MaCCHBe pa3HO- 
npoHHbix ropHbix nopoa. Pa3pa6oTaHbi cnoco6bi pa3pyuieHH« MaccHBa 
pa3HonpoHHbix ropHbix nopoa 3ap«aaMH B3pbiBnaTbix BemecTB c KyMy- 
JlHTHBHblM 34>4>eKTOM.
MoHorpa(J)HH S y a e T  n o j ie 3 H a  n p e n o a a B a T e ju iM  h  C T yaeH T aM  r o p H b ix  

B y 3 0 B  h  (JjaK yjibreT O B , H H » e H ep H o -T e x H H H ec K H M  p a 6 oTHHKaM  r o p H o a o S b iB a io m H x  n p ea n p H H T H H , 

HCCJieaOBaTeJIbCKHM H npoeK T H bIM  HHCTHTyTaM.

PedaKnuoHHbiu coeem naymio-mexnuHecKozo u npoineodcmsennoeo Mcypnajia 
«ropnbiii eecmnuK y36eKucmana».

yflPABHEHHE flAPAMETPAMM 
6YPOB3PblBHblX PA60T 
M yCTOMHMBOCTblO B0PT08 
HArOYBOKHX KAPbtPA*
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M A Q OLA LA RN IRASMIYLASHTIRISH TALABLARI / TPEBOBAHMfl K OOOPNUIEHHK) CTATEH

CTaTbM, npeflCTaBJieHHbie b  w ypH an «TopH biM  aecTHMK Y36eKMCTaHa», flonw H bi yflO B/ieTBopnTb cneflyiom MM Tpe6oBaHMHM:
PeflaKL(Hfl c6opHHKa npuHMMaeT k ny6nnKaunn CTaTbM, K0T0pbie paHee He 6buin 0ny6nMK0BaHbi. C ia Tb n  flon>KHa o6naflaTb HayMHoii m 

npaKTnnecKOM hobm3hom , OTpa>KaTb ocHOBHbie pe3ynbTaTbi pa6oT aBTopa, cooTBeTCTBOBaTb o6m eMy HanpaBJieHmo c6opHMKa.
K cmambe HeodxoduMO npunoMumt, 3KcnepmHoe 3aKnK>neHue o eo3MO>«Hocmu onydnuKoeaHun Mamepuana e omKpbimou ne^amu. 
CTaanapTHbiH o6^eM  CTaTbM: 4 -10  CTpaHnu teKCTa + 3 -4  PMCVHKa. TeKCT neMaiaeTca nepe3 1 MHTepBan LupucpTOM Tim es New  Rom an 10 

Keirm. (PopMynbi ,qon>KHbi BBOflHTbcn c  noMombio peflaicropa cpopMyn (cpopMynbi He flonwHbi 6biTb b OTCKaHHpoBaHHOM BMfle). Heo6xoflHMa 
npncbiriKa ciaTeti no aneicrpoHHOM noHTe no aflpecy oflHoro H3 aBTopoB CTaTbn (ajisr nepecbmKn ciaTbn npn bo3hmkhob6hmm neKOTopbix bo- 
npocoB).

M aiepnan flonweH 6biTb M3no>KeH KpaTKO, 6e3 noBTopeHMM flaHHbix Ta6nni4 m pucyHKOB b TeKCTe; Ha nm e p a Typ y, Ta6nnL(bi m pucyHKM 
cneflyeT flaBaTb ccbinKM b TeKCTe (no nopnflKOBOMy HOMepy). PucyHKM m Ta6nnubi flon>KHbi MMeTb Ha3BaHMe.

CiaTbH  flQJDKHa MMeTb He 6onee 5-6 aBTOPOB (ocTaribHbix, npwHMMaiomMx ynacTue b pa6 oie , mo>kho yKa3aTb b CHOCKe). n o  KaxcaoMy M3 
a B T o p o B  flosiW Hbi 6 b iT b  n p m io jK e H b i n o A p o 6 H b ie  c B e a e H M n  (O .M .O . ,  A o n w H O C T b , y n e H a n  c T e n e H b , y s e H o e  3BaHMe, M e c To  p a 6 o T b i, 
nosTOBbiM aflpec, Tenecf>OH, e -m ail, <£oto A n n  ny6nMKauMM b >KypHane).

CiaTbH  non>KHa b o6a3aTenbHQM nopflflKe MMeTb aHHPTauMio. KmoneBbie cnoBa (Ha dvcc ko m  m v36eKCKOM (naTMHMua)) m 6n6nnorpacbnHe- 
CKMM CnMCOK.

AHHOTaunn k CTaTbe ( b cooTBeTdBM n c Tpe6oBaHMflMn Me>xflyHapoflHbix 6a3 aaHHbix) flon)KHa flOdaTOHHO nonHO pacKpbmaTb ee coflep- 
)KaHne m nweTb o 6 te M  b cpeflHeM He MeHee 10-12 c t p o k  ( mjim o t  100 flo 250 c jio b ).

KntoneBbie cnoBa nonwHbi coaepwaTb b cpenHeM He MeHee 12-20.
CnncoK Mcnonb3QBaHHQM nuTepaTVDbi CTaTbM flonweH CooTBeTCTBOBaTb Tpe6oBaHnaM T O C T  7.1-2003 ( m ero 6onee no3flHeii BepcMM 2008 

r.) n MMeTb b cpeflHeM 7-10 m ctohhm kob  ( m3 hmx He 6onee 25 %  -  Ha co6cTBeHHbie pa6oTbi), c  o6a3aienbHbiM BKJiKweHMeM m ctohhm kob  no3fl- 
Hee 2000 r., m coflep)KaTb cneflyioiflMe CBefleHMfl:

-  npM ccbinKe Ha >KypHanbHyio CTaTbio -  cpaMMnmo m MHnuManbi aBTopa, noriHoe Ha3BaHMe )KypHana, rofl M3AaHMH, t o m , HOMep, crpaHMUbi 
Havana m Konua CTaTbM;

- npn ccbim e Ha KHury -  (paMunmo m MHMUManbi aBTopa, Ha3BaHne npoM3BefleHMH, MecTo M3flaHnn, M3flaTenbCTBO (flnn MHOCTpaHHoro mc- 
TOHHMKa fl0CTaT0MH0 yKa3aTb ropofl), rofl n3flaHna, o6m ee HMcno CTpaHMu b KHMre;

-  npn ccbuiKe Ha CTaTbto b c6opHMKe -  Ha3B3HMe c6opHMKa, HOMep BbinycKa ( mjih TOMa), Mecro M3flaHMR, M3flaTenbCTBO (mhm M3flaiomafl 
opraHM3aL(Mfl), CTpaHMLtbi Havana m KOHua CTaTbn;

-f ln a  MHTepHeT-ccbinoK -  Ha3BaHMe pecypca m ny6nnKaL(MM, pe>KMM flocryna.
HoMep nMTepaTypHoii ccwriKM flae ica  b KBaflpaTHbix CKo6Kax b cooTBeTCTBytoifleM MecTe TeKCTa.
npM nepecbinKe CTaTbM no e-m ail TeKCTOBan nacTb CTaTbM flonx<Ha 6biTb 3anwcaHa b c^aPin b cpopMaie TeKCTOBoro peflaKTopa W ord flnn 

W indows, Pmcvhkm Heo6xoflMMQ 3anncbiBaTb b BMfle PTflenbHbix rpactiMHecKMX cfaakinoB b cpopMaTe J P E G , T IF ,  E P S  mjih P S D  c fl0CTaT0HHbiM 
pa3peiueHMeM (He HM>xe 300 dpi npw M acwTa6e 1:1).

Ta6nnL4bi b CTaTbe flon>KHbi MMeTb Ha3saHne, ccbinKa Ha Ta6nMuy yKa3biBaeTca b Kpyrnbix CKo6Kax b cooTBeTCTByiomeM MecTe TeKCTa. 
PMcyHKM k CTaTbe flon>KHbi 6biTb neTKMMM, npiiroflHbiMM flnfl KOMnbKiTepHoro BocnpoM3BefleHMfl. He cneflyeT neperpy>KaTb mx BTopocTe- 

neHHbiMM flaHHbiMM, He MMeioiflMMM npnMoro OTHOLueHMfl k TeKCTy CTaTbM. L|BeTHbie cpoTorpacpuM >KenaTenbHO c0np0B0>KflaTb noflnMCAMM. 
He06x0flMM0 eflMHML^bi M3MepeHMH m o6o3Ha4eHMfl flaBaTb b Me>KflyHap0flH0M CMCTeMe eflMHMU CM.
Hecoomeemcmaue Mamepuanoe cmamhu ebiuieonucaHHhiM mpe6oeamwM Momem nocnywumt, noeodoM d m  omxa3a e nyGnuxai^uu. 
04 )opM/ieHMe TeKCTa CTaTbM:
CTM/ib 3ar0n0BK0B:

UJpMc|DT Ha6opa "Arial", 18 Kernb, 3amaBHbiMM, no neBOMy Kpaio, 6e3 nepeHocoB, nonyxupHbiM;
Bbime Ha3BaHMn CTaTbM (nepe3 1 MHTepBan), b npaBOM yrny -  t^aMMDMd m MHMUManbi aBTopoB, 8 Kernb, o6biMHbiM; HHfleKC Y flK  -  b neBOM yrny; 
n o n  Ha3BaHMeM CTaTbM -  cpaMMnMfl m MHMUManbi aBTopoB -  nony>KMpHbiM; Mecro pa6oTbi, fl0n>KH0CTb HaynHoe 3B3HMe, Ha3BaHMe 
opraHM3ai4MM, 8 Kernb, o6biHHbiM.

CTM nb aHHOTauMM:
LUpMcpT Ha6opa "Tim es New  Rom an", 10 Kernb, KypcMB;
Pacnono>KeHMe HM>Ke Ha3BaHMn CTaTbM (nepe3 1 MHTepBan).

CTM nb on opH bix  c j io b :
LUpMcpT Ha6opa "Tim es New  Rom an", 10 Kernb, KypcMB; CnoBa "OnopHbie cnoBa" -  nony>KMpHbiM.
Pacnono>KeHMe HM>Ke aHHOTauMM.

C TM nb 0CH0BH 0r0 TeKCTa:
LUpM4)T na6opa "Tim es New  Rom an", 10 Kernb, o6biHHbiM;
Me>KCTpOHHblM MHTepBan -  OflMHapHbIM; 
a63aL(HbiM OTCTyn -  0,5 c m ;
3anpeT bmcahmx c t p o k ;
nonn CTpaHMLtbi: neBoe, -  3 c m ; BepxHee, HM)KHee, npaBoe -  2 c m .

CTM nb Ta6/iMu:
Ha3BaHMe Ta6nML(bi -  liipMtJiT Ha6opa "Arial", 8 Kernb, nony>KMpHbiM, no ueHTpy.
LUpMtfcT Ha6opa TeKCTa Ta6nML(bi "Tim es N ew  Rom an", 8 Kernb, o6bNHbiM.

C TM nb H a6opa t^o pM yn:
HanMcaHMe cpopMyn m cneyManbHbix CMMBonoB MCKnioHMTenbHO b  peflaicrope "Microsoft Equation-3". OopMynbi pacnonaratoTca no ueHTpy. 

MnniocTpauMM:
UnmocTpauMM flon>KHbi 6bnb hctkmmm (>KenaienbHO uBeTHbiMM), roToabiMM k nenaTM, BCTaBneHbi b TeKCT m npMno>KeHbi b OTflenbHbix dpamax 
cfcopMaia G IF , B M P, J P E G ;

KoHTaKTHan M H$opM auM fi npMBOflMTca <P.H.O. aBTopoB, e-m ail, Mecro pa6oTbi, noMTOBbiPi aflpec m KOHTaKTHbiM HOMep TenecJ)OHa b 
KOHue CTaTbM b 06fl3aTenbH0M nopnflKe.

BM6nMorpa4>MHecKMM CnMCOK (CnMCOK nM Tepa Typb i):
CTMnb cnMCKa - mpMcpT na6opa "Arial", 8 Kernb, KypcMB. CnoBa "BM6nMorpacpMMecKMM CnMCOK" (BM6nMorpa4)MK pytixaT) - nony>KMpHbiM.
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Jla6opaTopHbiMH n nonynpoMbiLUJieHHbiMM McnbuaHnaMM yciaHOBneHa npuroAHOCTb 

KBapueBbix necKOB b KanecTBe:
cjDopMOBOMHoro Maiepnana npn np0M3B0flCTBe Memoro n cpeflHero 

CTanbHoro n nyryHHoro nmba;
Cb ipb fl TOHKOM CTpOMTeJIbHOM KepaMMKH M BblCOKOBOHbTHOrO

*  aneKTpo-TexHUMecKoro cfcapcfcopa;
Cbipba np0H3B0ACTBa OKOHHoro m 6yTbinoHHoro cieKna;

^ 3anpaBC>HHoro Maiepnana aji* aneKTponenei/i.
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Ten: (8 436) 577 03 52, cfraKC (8 436) 577 20 20
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